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B Hacrosiiuel KHUre aBTOp IPOBOAUT MBICIb O TOM, YTO MPAKTUYECKU BCE 3HAHHS YEIIO-
BEK I0JIy4aeT U3 KOJUICKTHBHOTO CO3HaHMs. U MOTOMY €ro yM — 3T0, II0 CYTH, HCKYCCTBEHHBII
uHTemekT. OTCIo/ia U OrPaHHYEHHOCTh €ro IPEACTABICHUN U IOHATHH 00 OKpyXKaIoleM MUpE,
HO BBIXOJ[ U3 3TOTO CJIOKHOTO MOJOXKEHHUS €CTh.

BHuMaTeIbHBIH YATATEIb MOTYyYUT HOBBIC OTBETHI HA BEYHBIC BOIPOCHL: OTKyzAa Oepercs
Halle CO3HAaHWe, HACKOJIBKO IPOYHBI OCHOBBI HAIIMX 3HAHHIL, CBOOOJIHA JIM Hama BOJS, Ha-
CKOJIBKO «JIOTHYHa» M JIOCTOBEPHA TPAJUI[MOHHAS HAayKa M JJa)ke HACKOJIBKO aKTyasbHa B HAIlC
BpeMsi MeTadu3mka!

ITpou3BOHEIME TaKOTO MOAXOJA SBISETCS JOCTYIIHOE PACKPHITHE TAKUX MPOOIEM Kak
TallHa nupamuz, (pakTaabHOE CTPYKTYpUPOBAHHE, MOTHBALMOHHOE YMpasieHue. JletanbHo
OCBEIIACTCS KOHIENTyalbHas METapU3uIeCKasi OrPAaHHYCHHOCTD KIACCHICCKO (PU3HUKH, CHHEP-
reTH4ecKasi CyI[HOCTb CUCTEMHBIX IIOHSATHH.

Knura paccdiTaHa Ha IIMPOKHI KPYr YMTaTelIeH, MHTEPECYIOMIMXCS BOIPOCAMU HAYKH U
MIPOYHOCTBIO €€ OCHOB. TpeGOBaHMsI K HCXOIHBIM 3HAHHUSAM HEBBICOKH. HeoOXomumble Uis MOHHU-
MaHWUS COZICPKaHMsI KHUTU CBEICHUS JAIOTCS 110 XOJy M3JI0XKEHHS, KOTOPOe MPOMLIIOCTPHPOBA-
HO MHOTOYHCIICHHBIMH IIPUMEPaMH, OOJICrYalOIMMI YCBOCHHE TPOYUTaHHOrO Matepuana. Yn-
TaTeN0 rapaHTUPYETCsl CTPEMUTEIIBHBIN POCT 3HAHUH C MPOJBIKEHHEM OT MEepBOro ad3ama K
TOCTIeTHEMY .

MooeT paccMaTpUBaThCsl MPEMOAABATE/IIMA TCXHHYCCKHX BY30B Ha MPEIAMET HCIOB30-
BaHHS B KA4YCCTBE JOMOTHUTEIBHOTO Y4eOHOTO MOCOOHS ISl CTYICHTOB, OCBAMBAOIIHUX KYDPCHI
JUCIUIUINH TIPOEKTHPOBAHUS OPraHH3alMOHHO CIOXHBIX KOMIUIEKCOB. B T. 4. mpoekTHpoBa-
HHS, C MCTIOJIb30BAaHHEM HAHOTEXHOJIOTHIA.

KHura OTInM4aeTcss OTKPOBCHHOH MOJIEMHYHOCTHIO. TaKoe H3I0)KEHHE MOXET BbBI3BaTh
3aMeIIaTeNIbCTBO y YHTATENs,, HO HMEHHO K 3TOMY M CTPEMHTCSI aBTOp: MOOYXKIas YUTaTelsl K
CaMOCTOSITENBHBIM Pa3MBIIUICHUSIM, @ HE K TOIVIOIEHHIO TOTOBBIX OTBETOB Ha BO3HHMKAIOIIHE
BOIpOCH UnTaTens, B3SBIIMK Ha ceOs Tpy[ BHUMATENIBHO O3HAKOMHUThCS ¢ Heil, — He OymeT
pa3ouapoBaH.
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b.M. Ilonog 3a npedenamu uckyccmeenno2o unmennekma

IpeauciaoBue

Tosmomy-mo ecaxuii umerowuii pa-
3YM HUKO20d He OCMenUmcs Gulpasumy
COBAMU MO, YMO AGNAEMCA NI0OOM €20
pasmvluieHus U 0cobeHHO 8 Makoil He-
2ubKou popme, KaK NUCbMEHHbIE 3HAKU.

IInaton «C CAbMOC ITUCHbMO»

Kaxxnp1if 13 OTKpBIBIIMX 3Ty KHUT'Y HaBEpHSKa YK€ IIEPEHEC Pa3ouapo-
BaHME OT YTEHUS OPYIMX KHUI, MOCBSLIEHHBIX MHPOBO33PEHYECKUM IIPO-
O6remMaM, W WCIBITAJl OTOPYCHHE MO TOBOIY HAIIPACHO 3aTPAaYeHHOTO HA WX
[IPOYTEHHE BPEMEHHU. DTH )K€ CaMble HETIPUATHBIE YYBCTBA XOPOILO 3HAKOMBI
1 TUIIYIEeMy 3TH cTpokd. OH JOJTO W TIIETHO TIBITajcS OOHAPYXHUTh Ka-
KYIO-IH0O CUCTEMY B MHOTOYHCJICHHBIX YUCHHSX, HAYYHBIX U MUCTHYCCKHUX,
CUCTEMY MUPOTIOHUMAHUS.

Brixon ObL1 HaiifieH TOJBKO B HANUCAHWK COOCTBEHHOH KHMTH. [Ipu-
YeM, KHUTH JIMYHO JUIs ce0sl, KOTOPYIO MOXHO YHTaTh U ApyruM. Kak BeIpa-
3wics no a”HaioruuHoMmy nosoay Illomenraysp: «l'onoBa mpennoxxuiia BO-
npoc, OHA e JI0JDKHA Ha HeTO M OTBETUTHY. [103TOMY, B OT/IIMUHE OT MHOTHX
MOMOOHBIX (M Ja)ke MHOTO JYYIIUX) TPYHOB, T/Ie MX CO3/aTENH IBITAIOTCS
MPEAICTaBUTh CBOE UCCIIEIOBaHUE KaK HEKUU 25-U Kalp AJs «TPEThEero ria-
3a» YUTATENs, aBTOP HACTOSAIIETO TPAKTaTa OT IMOJOOHBIX MOTBITOK ceds cpa-
3y M30aBHUIL.

Henp o0s3aTenbHOTO 00pa3oBaHus (Kak MPaBUIIO) COCTOUT HE B TOM,
9TOOBI HAYYUTh YEJIOBEKAa CAaMOCTOSTEIBHON JESITEIBHOCTH, a B CTpEeMJIe-
HUU «OHAYYHTh» €ro, HHTEJUIEKTYalbHO YHU(HUIIMPOBATD, IO CYTH — CHA0-
JIUTh UCKYCCTBEHHBIM HHTENJIEKTOM. TO €cTh, CHAOAWTHh 3TaKuM Oaiichk-
pa3yMoM, TOCTAaTOYHBIM I pabOB TEXHUYECKOTO Mporpecca. Mamo KoMy
B 3TOW KU3HU YJIa€TCS COXPAHUTh €CTECTBEHHBIM MHTEIUIEKT >XKUBbIM. Ho
MMEHHO Ha Takux (KHMBBIX) JIIOJCH M HalesleHa 3Ta KHura. llemp KHUTH —
MOKa3aTh, YTO MyTh, B 00JaCTh HEAOCTYIHYIO NCKYCCTBEHHOMY WHTCIIICK-
Ty, cymectByeT. OCTalbHBIM OHa OYyJCT HENpHUATHA, TaK KaK YBOIWT 3a
npejenbl MCKYCCTBEHHOrO HMHTeIUIekTa. YurtaTento Aa€Tcs BO3MOXKHOCTH
MMOYYBCTBOBaTh (IIPOBEPHUTH) CBOK CIOCOOHOCTh K CYIIECTBOBAHHUIO Ha
TEPPUTOPUHU €CTECTBEHHOTO HHTEJUIEKTa. MecTaMu aBTOP OCTOPOXKHO M
HEHaBS3UMBO MBITAETCS IOMOYb YUTATEIIO B MEPEX0JIE€ HA UHYIO MOHATUMI-
HYI0 aCCOIMATHBHYIO 0a3y, MEPEKIIOYNTHCS C HCKYCCTBEHHOTO MHTEIIICK-
Ta Ha €CTECTBEHHBIN pa3yM.

B kuure 3aTpoHyTO MHOIHMX 3allyTaHHBIX BOIpocoB. HeynuBurenbHo,
YTO HEKOTOPBIM YHTATEINSIM KHUTH He BCE B Hel OyzeT moHaTHO. Ho noBoIs-
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E.M. Ilonog 3a npedenamu uckyccmeenno2o unmeniekma

HO OymeT W TOTO, YTOOBI B HUX MPOOYIMINCH COMHEHHS B UCTHHHOCTH CO-
BPEMEHHBIX HAayYHBIX JOKTPUH W 30POBas WHTYHUIHS, MO3BOJLIOIINE BBI-
OpaTbcs W3 KomIMapa CYXICHHUI, HaBS3BIBAEMBIX YEIIOBEKY COBPEMEHHBIM
MHPOM.

KHxura Hammicana n 6e3 nmpeTeH3nn Ha HayqHOCTh. Criennukoi HayqIHOH
JEATSIIFHOCTU U 1a)Ke HEOOXOANMBIM YCIIOBHEM SIBIISICTCS] COOIOICHNE BCEMHU
YJIeHaMH KOPIIOpaIlMi HOPM Hay4YHOCTH, a 00s3aHHOCTBIO COOOIIECTBA — KOH-
TPOJIb 32 BBHINMOJHEHUEM ITUX HOpM uieHamH. J{axxe M. JlomoHocOB, mocie
BbICKa3bIBaHUSA B CBOUX TpydaX, HCTPUBUAJIbHBIX MblC.]'leﬁ, 3aTpaBJICHHO
ompasapiBaercs, — «[Ipu BceM TOM Bepa XpHCTOBA CTOMT HEMPETIOKHON.
Crnenyromuii janee TEKCT B HayYHOM IUIaHE HE HOPMAaTHBEH M aBTOp He
HaMCpPCH HU MEpPE] KEM U HU B 4YEM OIIPaBIAbIBATHCA. Ota IpeciioByTas
«HAYYHOCTHY CTajla XyXKe He3a0BCHHOU «IIapTUHHOCTI.

Kxura nammcana B nomyispHoM Gopmare, — B popMe psia eqUHBIX 10
3aMBICTTy TpadOKINIOB. YUTaTh MOXKHO C JIFOOOTO MecTa, HO JIyUIlle ¢ KOHIIA.
U s1o He myTtka. UzsectHbiit punocod A.D. Jloces, Hammcan: «Bcé y [Tna-
TOHA MPOHHU3aHO YYCHUEM 00 HAESX, a CaMOro-TO YYCHHUS 00 HIesSX y HEro
HalTH HEBO3MOXXHO». BHUMATENbHBIN YHTATEhb MOXKET 3aMETUTh, YTO BCE
COACpIKaAaHNE [[aHHOfI KHHUTHY TTOCTPOCHO Ha NPEACTABJICHUN O CUCTEMAX, I10-
3TOMYy, 4YTOOBI KO MHE He ObLIO TpeTeH3ui kak k IlmatoHy, B mocnemnei
TJIaB€ JaHbl OCHOBBI YUCHHA O CUCTEMAX.

Kaxkas obmias naes akTHBU3UpOBAJia aBTOpa UIMEHHO Ha TaKOW TOIXOJ
K M3JI0KEHHIO CBOMX MBICIEH Ha GoHe uykux? B cBoe Bpems ero 3anHTepe-
COBAJIM KAPTHHKHU « MAGIC eye» — HapUCOBAHHOE HA MPOCTOM JIUCTE Oymaru
MepeIUICTCHUE 3aypSAHBIX JIMHUM W TATEH, KOTOPOe, NPH ONpeAeiICHHOMN
(okycHpoBKe B3IJIsa, NpeBpamiaercs B 00beMHOE H300pa)keHHe, HUYEro
o0I1Iero He MMerolIee ¢ MIIOCKMM XaOTHYeCKUM H300pakeHneM.  O¢dext
JIOKa3bIBACT, YTO IJIa3a — ATO HE yKpalleHHWe JINIA, a 4acTh MO3ra U MOXHO
HaY4HThCS BUJETh HE TJ1a3aMH, a yepe3 HUX.

[TostBUIIOCH XKelaHue TPOBEPHUTH: HENb3sI JIM JOOUTHCS TOM0OHOTO -
(hexTa, pacIoyIoKUB OTIPEIEIIEHHBIM 00pa30M B TEKCTE CBOHM M UYXKHE MBICTH
TakK, 9TOOBI MIPHU €ro MPOUYTEHHH (B OMPEICICHHOM HACTPOCHHH) B TOJIOBE
poaMIoch «00BEMHOEY TIPENCTABICHHE €CITM HE CO «BKYCOM HCTHHBI», TO,
XOTs OB, C €€ IPUBKYCOM.

[Ipu paboTe Hag KHUTOH aBTOP CTapacs CIeNaTh XOPOIIO TO, YTO CHe-
JaTh BooO1Ie HeBO3MOXkHO. CaMOro pe3ysbTaT IOKa He BO BCEM yCTpauBa-
eT. Ho nMyHOro MHEHUs HY 110 3TOMY MOBOJY, HU 110 TIOBOJYy BCErO M3Jjara-
€MOTr0 B KHUI'€ OH HUKOMY He HaBs3bIBaeT. [10 COOCTBEHHOMY OIIBITY U3-
BECTHO, — KHUTY BCET/Ia JIeT4ye HaIicaTh, 4eM ITOTOM €€ IPOYHUTaTh. XOTs OBl
MOTOMY, YTO €€ HY)KHO YHTaThb.
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Kuury aBTop paccuuThIBaI Ha cedst caMoro, HO, MPaKTUYECKH, HE OT-
paHMYUBAJl KPYT 3BEHTYAIbHBIX unuTaTeneil. HeoOxonumele 3HAHUS — MH-
HUMAJIbHBI, HO OHH JIOJDKHBI UMETh MECTO OBbITh. TOMY, KTO U Tak BCE (MM
CJIMIIKOM MHOTO) 3HAeT, 4TO-TH00 00BSICHUTH HEBO3MOXHO. KHura He pac-
CUMTaHa TOJILKO Ha HUX.

Kuura BeixonuT B aBTOpckoi penakiuu. [IoHATHO, rpaMOTHBIA 4MTa-
Tedb OOHAPYXHUT B HEW rpaMMaTWYeCKHe W CHHTaKCHUYecKue ommoOku. Ho
COTTACHO UCCIICIOBAHHIO OPUTAHCKUX yUEHBIX U3 KeMOpHIKCKOTO YHUBEP-
CUTETa, «HEKaBHO B KAOKM ITOMISKPE PIIACOIOSKHBI OKYBHI B ciBoe. CMmaoe
BaOHKE, 3TO YOTOBI TeapBs W TMOHECIUII OKyBa OJBIM HA CBHOX METCaX).
PesynbraTel OpUTaHCKUX MCCIeIoBaTeed MHOHM YUTCHEI.

O0BbEM n3MEeHeHNH BO BTOPOM H3JaHHUU IO OTHOIICHHUIO K TIEPBOMY H3-
JTAHUIO HEBEJHNK, HO OHU CYIIECTBEHHO MEHSIOT CMBICI HECKOJBKUX pa3ie-
JIOB.

Anpec st 0T361B0B: bmp49@yandex.ru
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TexHoJ0rust MO3HAHUSA
Omotidém da noaasioum, Xopouio au Mvl CUOUM

OcHOBHasl CyTb MHIYKTUBHOTO MeToma Cokpara BBIpa)KaeTcsi TaKoH
ero smarore [1]:

Coxpam uenogex.

OH 3naem, umo Hu4e2o He 3Haem.

Bce ntoou mooice — nuuezo e 3narom.

JlokazaTenbCTBO €€ NMPaBHIbHOCTH, MOCPEACTBOM IPOBEIEHHS JKCIie-
PUMEHTOB Ha JIOZSX (MOJMTHKH HE 3HAJH, YTO TaKOe IOJIMTHKA, YUeHbBIE —
YTO TaKoe HayKa, FOPLUIEYHUKH — YTO TaKO€ IOHYAPCTBO M T.[.), NPUBEIO
HOAOMBITHEIX B sipocTh. OHM moTpeboBanmu ot CoKkpaTa CPOYHOTO JOKa3a-
TENIBCTBA YKCIIEPUMEHTAIIBHBIM ITYTEM C HCIIOJIb30BAHUEM IUKYTHI TIPABUIIb-
HOCTH APYTOH ero smarore:

Coxpam uenogex.

Bce noou cmepmnbi.

OH (credosamenvHo) mooice cmepmen.

DKCHEePUMEHT, K PaJiocTH ahUHSH, TOATBEPANI €0 CMEPTHOCTh. J{okasza-
TEJIbCTBA JKe X He3HaHMsI ObUIM MOXOpOHEHbI BMecTe ¢ COKpaToM.

Kpatko meton CokpaTa COCTOMT B HNPHUMEHEHHH YeJIOBEYECKOH CIo-
COOHOCTH YBUJIETh B YaCTHOM MPOSIBJICHUH OOLIYIO 3aKOHOMEPHOCTb, BBIUTH
Ha o3apeHue («uHCaWT»). OJHAKO He Ha JII000 0OBEKT MOXKHO BBIXOJUTH C
3THM opyxueM. OOBEKT 10JDKEH OBITh (paKTalbHBIM, caMornonoOHbM. Ho
TaKOBa CYIIHOCTh BCEX BEILEH B HAIIIEM MHUpE.

W3 coBpemeHHBIX yueHMH, pasBuBaiommx uzaen Cokpara, Hambosee
BBIIAIOIMMCSI siBisieTcs (eHomeHosorust J.I'yccepnsa. OCHOBHOI mocTynat,
UMIIepaTHB (PEHOMEHOJIOTUH — OCBOOOXKICHUE OT HABSI3aHHBIX CYXICHHH U
oOpalleHre K CyTH BeUleH, yXoJ OT NMpeayOekJeHuil 0JTHOBPEMEHHO C pas-
BUTHEM CIIOCOOHOCTH BHJETh U WHTYWTHUBHO YJIaBIUBATh HEYTO YHUBEP-
canpHOE. CyIIHOCTH MPEACTACT TOJIBKO B CIIydae OTBIICUCHHS OT IMITUpHUE-
CKHUX acCIeKTOB BOCTPHATHs. «OCTaBbTE CBOW MON3YydHil SMIHMPHU3M, UyJO —
BHE sMIupu3May. CyIIHOCTh HEe TOXK/IECTBEHHA OTACTbHBIM (hakTaM. HyxHO
CTapaThCs HHTYUTUBHO («HYTPOM») IPOHUKHYTH B CYITHOCTh, IOWMATh yHU-
BepcanbHOE. UeM-TO 3TO HANOMHHAET caTOpu (COCTOSIHME MPOCBETIICHUS)
m3eH-Oynansma. Cokpat (cM. «MeHon» [lnaroHa) Ha3bIBall 3TO «IPUITOMH-
HaHueM». JleckaTb, B yelloBEKe, KOTOPHI HUYETO HE 3HAET, )KUBYT BEPHBIE
MHEHUsI Hac4eT TOr0, YeTro OH HE 3HAET.

CoryacHO y4eHHIO cy(reB, yM HOCTUTAET TOJBKO pa3iiMye BelleH, HO
OeccuiIeH B TIOCTH)KEHHU MX OOBEAMHSIONIET0, KOTOPOE MOCTHI'AEMO TOJIBKO
«OKOM BHYTPEHHETO BUJICHHS» — HEKUM OpraHoOM WHTyWiuH. MIMeHHO Ouia-
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rojaps 3TOMY, TPYAHOJOCTYIIHOMY HaM HaIIeMy CBOMCTBY, W BO3MOXHO
TBOPYECTBO, CO3JJAHUE TOTO, YETO €I€ HUKOTJa U HUTJE (TOYHEe, B HAIIEM
CO3HAHUH) HE OBLIO.

B cootBeTcTBUM C YUCHUEM Ferenﬂ, OBITHE TOXKIACCTBCHHO MBIIIJICHUIO,
HO He CYOBEKTUBHOMY, a a0COJIIOTHOMY, Pa3BHBAIOIIEMYCS TUAJICKTUYECKH
(Mo Tpmane Te3Wc-aHTHTE3UC-CHHTE3) B XOJ€ 4Yero COo3maéTcs BCS MCTOPHS
Bcenennoii. Pa3Butie MH(QOpManMOHHBIX TEXHOJOTHWH (BKJIIOYAsl MOIBITKH
CO3JIaHMsl HMCKYCCTBEHHOTO WHTEIIEKTa) aKTyallM3HPYeT CO3WAaTeIbHYIO
MOIIb HaeanucTuieckoi ¢pumocodun. Marepuanism ObIT XOPOII AT CO3/1a-
HUSI TApOBO30B

Merononorus Cokpara u ¢penomeHonorus ['yccepns npuBIeKaTeIbHbI
1 yOeIUTENbHBI, HO SBHO HETEXHOJIOTHYHBI, a CKOpee Marn4Hel. B TexHomo-
TMU HE Ba)KHO, KTO BBIMOIHACT PEATU3YIONLYIO €€ TOCIEeI0BATENbHOCTD ACH-
cTBUi (HE OOTHM TOPIIKK OOXKHTaIOT), TOTNA, KaK MPEeBPAaTUTh BOJLY B BHHO
Mor Toibko HMucyc Xpuctoc (marus). Kcratu, Bce mpupoaHbIe MPOIECCHI
Maru4gHbl. OUeBUAHO, YTO MH(OPMAIHS, KaK U SHEPIHs, HE TCHEPUPYETCsI, a
npeoOpa3yeTcs U3 OHOTO BHIA B Apyroi. Ho Hemnb3s, ckaxeM, npeodpaso-
BaTh TEIUIOBYIO M MEXaHMYECKYI0 DHEPrHI0O BO BHYTPHsIEpHYIO. MOKHO
TOJIBKO Hao0opoT. EcTh rpanunel y TexHojoruii. M Hamm BO3MOXHOCTH
LICH3YPUPOBaHbl. Marudeckue MpHUpoHbIC SBICHHS 00€CHeYnBaIOT CyIle-
CTBOBaHHE TEXHOJIOTHYECKHUX MPOIECCOB, HO HUKAKOE MHOXECTBO TEXHOJIO-
TMYECKUX MPOLECCOB HE CIOCOOHO BOCCO37ATh B MOJHOW Mepe NPHUPOJHOE
(Marmueckoe) siBiieHre. Ho o Maruu moroBopuM B CIIEAYIOMINHN pas3.

ABTOp 3THX CTPOK, CBOMM yMOM, HaIlle]l CPEICTBA OTEXHOJIOTUIEBAHNS
Metogonorun Cokpara u ¢peHomeHonoruu ['yccepisa. CpencTBa cocTosT u3
OJIHOTO TIPEATOJNIOKEHUs (TUIIOTE3hI) M OAHOTO mpuema. [IpenmonoxkeHue
COCTOHUT B TOM, YTO Hall MHUp (pakTaieH, Bce COCTOUT U3 caMoro cebde Imo-
nobnoro. Huvero ynukanpHoro Her. CyTh mpuema (opMyJUpyercst Tak:
XOTHTE TO3HATh MUP — CTaHbTe Ha no3uimio ero Co3aarensi, MBICICHHO (He
CTECHSSICH B CPEJICTBaX M OTBeprasi MaciuTadbl) paboraiite Hal co3laHUuEM
MupoBoro ¢pakrana. Beap Bel 00pa3 u nonodue boxue, sueiika ero ¢paxra-
na. [Ipu ompeneneHHOM HanpsHKEHUH BCE MPOSICHUTCS. MBI y3HaeM 4TO-TO
TOJIBKO B MPOIIECCE CO3/aHUs YeTo-I100 B TOM 00BbeMe, B KOTOPOM CO3/aeM.
[IpekpaTtuB co3uaaTenbHbli OPOLECC, YXOAUM B He3HaHHE. Tak U CHBI MbI
BUAVM B IIPOIIECCE CHA, KOTOPBIA caMH CO3MaéM, a BO3BPATUBILUCH B MHD
O6oxpcTBOBaHUs, OBICTPO 3a0bIBacM HMX cojaepkaHue. UeTelpe mpuMmepa it
MOHUMAaHUS Iy TH OCBOCHUSI IIPEATIaraeMoi TeXHOJIOTHH.

[Tpumep 1. HemonsitHa mpupoma «mapoBbix MonHui»? Co3naTtens He
OTBJIEKaeTcs Ha 0a10BcTBO. PPaKTaIbHOCTH IPEATIONAraeT CaMoogo0ue BO
BCCM. le/IXOI[l/IM K MPEAINOJ0KECHNUIO, YTO 3JIEMCHTAPHBIC YaCTUILIbI, «Iapo-
BbI€ MOJIHUM» M 3BE3[Ibl — eIMHbIH (heHOMeH npuposl. UyBcTByeTe CcyKeHne
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Kpyra HENOHSITHOTO? XOTS MBI JIMIIb IIPEINONIOKIIN HATMYUE 00IIero 3Ha-
MEHATeNsl y MHOTMX HENOHSTHBIX SIBICHMH. B mpupone HET yHHKambHBIX
(enomeHoB. Ecim Ob1 «u€pHBIEC IBIPEDY CYIIECTBOBANIN, TO OHU OBI BCTpeUa-
JMCh HA KaXK/IOM IIary.

[Mpumep 2. YTBepxkIaroT, 4TO MosiBICHUE MATeH HA CONHIE MPUBOINT K
obocTpeHHI0  XpoHWUYecKMX  Oomesmeii. Ho  cama  «upwyuHHO-
CJIC/ICTBEHHOCTb» HEYMECTHAa B CHCTEMeE, IJie BCEe B3aMMOOOYCIIOBIICHO, He-
nocroiina Co3natensa. Ha camom gene u narHa Ha CojHIIE U Hallla TOJIOBHAs
0oJIb eCTh pa3BUTHE EIMHOTO INPHUPOAHOrO Imporecca. He «mpuunHHO-
CJIC/ICTBEHHAsI» CBSI3b, a KOPPEISLMOHHAs 3aBUCUMOCTb. OIIyTUTE, KaK rop-
JIOCTb Ballled IIPUHAJUIEKHOCTU K HEMY YJIydlllaeT Balle caMo4dyBcTBHE. Jla u
natHa Ha CoJHIE MPOMaiatoT.

ITpumep 3. EcTb cBeneHNMs, 9TO B MOCIEAHUE OBl TETUICET HE TOIBKO
Ha 3emute. Inomanp «monApHBIX MIANIOK» HA Mapce Takke yMEHBIIMIACh
Ha 20%! CtpanHas koppensuus. He mopa 1mn HaM MOMEPHUTH U CBOIO TEM-
nepaTypy.

[pumep 4. Ilupamuga — SBHO
¢pakranpHblii 00bekT. CTaHBTE Ha IIO-
3UIHUI0 Tpopada 3TOi CTPOMKH: — padbl
cnadbl. CpeacTBa MeXaHH3alUH OTCYT-
CTBYIOT, a IIOJaBaTb pPacTBOP HYXKHO.
Pemenne CANHCTBCHHO — HMCIIOJb30BaTh
TCPMUTOB, UM TaKas ACATCIbHOCTH IPU-
cyma. YacTtumpl pacTBopa 00pasyioT
¢pakran nupamuasl. Ho kak ux (tepmu-
TOB) opranuzoBath? He rpysure meHs
crienaIbHBIMU Borpocamu. IlocoBeryii-
TECh C ITYETOBOAAMH.

JlutrepaTtypa
1. BorsakoB A.A. JIOI'OC. - K.: «Codusi», 1998.
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O nosb3e nupamMuj

Baocno omauuames mo, umo Odenaiom
00U, OM MmMo2o, 4mo JaH0OU 2080pPM, HMO
OHU Oenaiom.

I'B.®. I'erens

B texHonornu He Ba)KHO, KTO BBI-
TIOJTHSAET PEATU3YIONIYIO €€ IOCIIe[0Ba-
TENBHOCTD AEHCTBUH (HE OOTH TOpIIKH
O00OXXKHTAIOT), TOTZA, Kak IPEeBpPaTUThH
BOAYy B BMHO Mor Toibko HMucyc Xpu-
ctoc. TexHOJOTHMH COTIacHO YYEHHIO
MareMaTuka BoTsdkoBa, — 3TO He Ipo-
CTO KOOU(UIMPOBAHHBIC 3HAHUSA O
TexHO(aKTax U crocodax Ux co3IaHus,
a TakWe BUJBI NIESITENBHOCTH, PE3yJib-
TaT KOTOPBIX HE 3aBHCUT OT MECTa,
BPEMEHHU M JIeSITENsl, KOTOPOro, MOXKET 3aMeHHUTh aBTomar. Ho co3naHue ca-
MHX TEXHOJOTHIl TEXHOJIOTHH HE UMeeT. TeM He MeHee, OHU CO3/IaHbl. YKe
MOCTPOHKA, HAXOIAIIMXCS HAa TeppuTOpHH Erunra nupamun, He peacTaBis-
eTcs BO3MOXKHOH 0€3 MOIIHOHM TeXHOJorn4eckor nmomnepxkn. OTkyna B3s-
JIMCh 3TH ¥ APYTHE, TEXHOJNOrHN? B TOM 4nciie M TEXHOIOTHUH OpraHnu3aIun
COBMECTHOH pabOTHI YUCIEHHO OOBIIOTO KOJUICKTHBA.

ITocie mokasaTenbCTBa paBEHCTBA KBajpaTa THIIOTEHY3bl CyMME KBaJ-
paToB KaTeTOB MaTeMaTHUKH HE 3aJaf0TCs BollpocaMu: A modemy 31o Tak? 1
3ayeM? VccnenoBaTenu MMpaMua 0 CBOEMY MEHTAIIMTETY ITOX0XH Ha yKa-
3aHHBIX MaTEMaTHKOB. B OTBET Ha mpa3[HbIi BONPOC: «KaK CTPOMIIHMCH INHU-
paMuapl?» UMM BBIIBUHYTO MHOXKECTBO Tumote3. llpa3mHocTh Bompoca
COCTOHUT B TOM, YTO U IPH NPaBHIHHOM OTBETE JOIOJHHUTEILHOE BO3BEJIE-
HHUE NUpaMuj He HauHeTcs. EcTb Apyrue BOIpocsl.

Kto apxutexTop cTonb MacmTaOHBIX coopyxeHunit? Kakoit mpoekTHbII
WHCTUTYT pa3paboTan HeoOXOIUMBIH KOMIUIEKT IPOEKTHO-CMETHOH JIOKY-
MeHTauuu? [1epBbIi U3BECTHBIM MPOEKT B HCTOPUH YEJIOBEYECTBA — U CPa3y
(haHTaCTHYECKHU CIIOKHBIN (Ia ele u ycrenrHsii)! B peanmnzanuio kakoit me-
JICBOW MPOTPaMMEI 3aTPAvYeHO CTOJBKO cpencTB M ycwmmii? Kto Obu1 MHBe-
CTOPOM «CTPOWKH ThIcsiuesneTHs»? He Beputcs, uTo (apaoH u ero KomaHja
MOTJIM TaK TPAHXXUPHUTh Ka3eHHBIE CPENICTBA, AAXE €CIIM 3TO M pelao Mmpo-
Onemy 3ansroctu HaceneHus. [Ipu pasBepTeiBaHMM NOJOOHOTO (hpoHTA pa-
0ot B HbeIHeIIHeW Poccun «4epHas Jpipay B OropkeTe Oyner obecrieueHa Ha
MHOTHe Tobl. M )KMBOTBOpsIIIAs CHila phIHKA He TTOMOXKeT. YacTHbIi Ou3Hec
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B OecnpuOBUIBHOE JIETI0 BKIAIBIBATh CpeacTBa He OyaeT. [TomoOHbIe BOMpo-
CBI MOXKHO 3a/1aBaTh JI0 OECKOHEYHOCTH.

HeBonpHO MpUXOANIIE K BEIBOIY: TTHPAMHIBI — CO3IAHHUSI, TyXKABIE BBI-
pakeHHI0 Hamux Mblcaedl U aeiictBuil. Ho onu cymectBytor. deHomen u
CMBICII X SIBJICHHS OOBSCHSET M3JjlaraeMasl Jjajiee TUIOoTe3a, KOTopas Cylle-
CTBYET JIaBHO, MBI JIUIITb HECKOIBKO MEHIEM €€ CMBICIL.

Hekorma, ckaxem 6000 ser Hazan, B qonuHe Huma (Muccucuny, SHIT-
3bl) HEKMMU CYII[ECTBAaMH OBbLI peajiM30BaH MPOEKT 110 CO3JaHuI0 00ajaro-
IIMX CO3HaHMEM JIojieil (Hac ¢ BaMM), Kak HEOOXOJUMOro UM (CyIIECTBaM)
HHCTpyMeHTa Wi Mojaenu. Co3qaHne CO3HATENBHBIX JIIOACH MTPOU3BOANIOCH
MIOCPE/ICTBOM TIPOBE/ICHUS HEOOXOJIMMOW KOPPEKLUH TeHETHYECKOH Ipo-
rpaMMbl Hepa3yMHBIX XMBOTHBIX IO cBoeMy mojobuto. Koppekuuu, mnpu-
BeAMIeH KaKk K COMaTHYECKUM M3MEHEHHSIM, TaK U K NOTCHINAIEHO HOBOMY
BUJIeHHUIO MHpa. Ho 11 MCTIOTHEHUs TpOrpaMMbl HY>KEH HCIIOTHHUTENbHBIH
MmexaHn3M. Kak vHaue peajn3oBaTh caMOCOXpaHEHHE CO3HaHUA? DTO BO3-
MOJKHO TOJIBKO IyTEM €ro BOCIpOu3BOACTBa. COo3HAHHWE — 3TO OPTaHU3AINL
MHOYKECTBA pa3yMOB, HEUTO €IWHOE 0 CHUCTEME, M, YTOOBI CYIIECTBOBATE,
OHO JIOJDKHO TTOCTOSIHHO PAacTH M pereHepupoBarb. CUCTEMOH Al 3TOH op-
TaHW3alWU JOJDKEH OBUT CTaTh HEKWH CHHEPTeTHYCCKHA KOMIUIEKC MEH-
TaNBHBIX ¥ MOBEJICHUYECKUX PEaKIri, KaKk W Mpu OOyUeHHH, HAIIpUMeEp IUIa-
BaHMIO, T1I€ PA3BHBACTCS B3aHMMOYBSI3aHHBIH M YCTOWYMBBIH KOMIUIEKC JIBH-
JKeHui, oOecreunBarOINii EJIOCTHBIN mporecce. [t co3gaHusi TAKOro KOM-
TUIeKca TPOLEAyp M NeHCTBHH OHHM, HE MYAPCTBYS JYKaBO, BEIOpAH IIPO-
cTeilliee U3 JIOCTaTOYHOTO — MpoLecC cTpouTesbeTBa nupamu. 1lno npax-
TUYECKOC OCBOCHHUC CTPOUTEIIBHBIX TeXHOHOFHﬁ, 1 1IpU 3TOM OKa3aJMChb BOC-
TpeOOBaHHBIMH W 3aKPEIUICHHBIMH IIOJIydacMble 3HAHUS II0 MaTeMaTHKE
(MMCbMEHHOM M YCTHOM), (PM3HKE TBEPIOTO Tejla U MEXaHHKe, OECIIPOBOHOM
CBSI3M, MEHEIKMEHTY, MAapKeTHHTYy, OyXrajrepuu, JIeJONpOU3BOJCTBY,
IOPUCIUKINH U, pa3yMeeTcs, HCTOpHH, praocoduu, TEOTOTHA ISl CKPBITHS
CBOMX IIeJTieil OT MOyMHeBHINX roneMoB. O0ydeHHe B TakOM CBOEOOpa3HOM
MHOTONPO(GHUIBLHOM TEXHHYECKOM YHHBEPCHUTETE OKa3anoch 3((HEKTUBHBIM.
ITocne cTpouTenbcTBa MUPaMUA MOSBUINCH APYTHE CO3MAHHSA, CTPOCHHUS U
TBOPEHISI, @ UIMCHHO: JTBOPIIBI, 3aBOBI, KAHAIBI, KHUTH, TAPOXOABI U T.A., —
CTPYKTYpPbI OpraHu3aliui 1o MMCEHHU CO3HAHUEC, CJICAbL q)yHKHI/IOHI/IpOBaHI/IH
€€ CUCTEMBI.

[Toxoxe, 9TO TpoIIeCC CTPOUTEIHCTBA MUPAMHUL OBLT TEM OPTaHH3MOM,
rZie POAMIIOCH Halle coBpeMenHoe co3nanue (CoBMecTHOE 3Hanue). B moiy-
YCHHOM PCIICHHUU HAIIC CO3HAHUE SABJISICTCA TaKUM CaMOBOCIIPOU3BOASAIINM-
cs1 peHOMEHOM, KaK, HalpuMep, oroHs. Bumumo, mud o [Ipomeree oTpakaet
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HUMEHHO 3T0 oOcTosiTenscTBO. KeraTth, «mmmpay, Ha SI3bIKE JPEBHHX TPEKOB,
O3Ha4YaeT OroHb (TMPOMaHMUsl, MUPOKCHIHH U T. A.). BooOiue, MpinuieHne Hu
B KaKyIO JIOTHUKY HE YKJIaJbIBaCTCsI.

Cam xe «IupaMHJAIBHBIN» METOJ 00eCreueHNs YCTOHUYNBOTO Pa3BH-
TUSl (9KCIIAHCHM W MaTepHalu3aluu ujei), QuIbTpalul M KaHAIH3aluu
JOCTUTHYTOT'O BOWT B Halle MOACO3HAHME KaK MPUHIWM BbDKHMBaHUS. JIro-
0ast JepxKaBa CTOMT A0 TEX MOP, MOKA CTPOUT KaKyro-THOO MUPaMUAY, XOTS
061 1 ¢puHaHcoByto, kak CIIIA. Kak Tosbko Ha ypoBHE rocyjaapcrsa (1a u
m000i1 KpYyNMHOW OpraHu3alyM) TNPEKpalaroTcs WIM KOHCEPBHPYIOTCS
MacmTaOHBIe TPOEKTH, TaK OHM (IIEep>KaBbl) Cpa3y HAYMHAIOT PYIIUTHCS
nono6Ho Baswiionckoit GamHe n Baunony B nemom. Kcrarn: mouemy
BaBuiioHckmii npoekT okazaincs 6e3pe3yiabTatHeIM? [leno, BUANMO, B TOM,
YTO HHPaMHIBl HMEIOT NPOCTYI0 (COBEPIIEHHYIO) KOHCTpYKIHI0. Yem
OJIIDKe K 3aBEPIICHHIO MOJXOIUT CTPOUTENIBCTBO MUPAMUBI, TEM YXKE KPYyT
«IEeHCTBYIOINX JIMID) M HE3HAYMTeNIbHEE MaTepHalibHble 3aTpaThl. TO ecTh
CTPOMTENBCTBO MHPAaMHIBI — 3TO mpouecc cxoismuiica. C OamHed Bce
obcrout mo-uHOMYy. becnpenensHple mapaMeTpsl KOHCTPYKINH OarmrHu (OT
3eMJIH 70 He0a) AT MPOCTOp KOPPYIIMH U YOMBAIOT YHTY3Ua3M HapoJ-
HBIX Macc. 31eCh MBI HMEEM JIEJI0 HE MTPOCTO C PACXOISIIMMCS IIPOLECCOM,
a ¢ MPOIIECCOM pa3pyIIaomuM camoro ceds. CHHTE3 BO3MOXKEH, €CJIN eCTh
(akTOp, KOTOPBIH UTOXKUT NPOLIECC CTAHOBIICHHUA. B TaHHOM ciry4ae Takum
(akTOpOM SIBJISIETCS BEpPIINHA TUPAMUJIBL.

UwuTarens HaBEPHO My4YaeT BOINPOC: KTO €CTh T€ CYIIECTBA, KOTODHIE
CO3JIaJIM Hallle CO3HAHHE U T'JIe OHU HaXOAsATCs ceifuac? DTOT BONPOC MYyUHII
emwé ["aBpunna Pomanosnua [lepkaBuna. B one «bor» on mumer: «Ho, Oy-
IIy4H 5 CTONb yydeceH, /OTkone mpousomen? — 6e3BecTeH; /A caM co0oi s
ObITh He MOT». K 0TBeTy Ha BONpOC TpeyiaraloTcs TpH HauboJiee npaBIomo-
JIOOHBIE BEPCHU.

IlepBas Bepcus (Bepcus KypPHAIUCTCKOTO YPOBHS) ITOMYTHO OOBSACHSAET
U (MCUE3HOBEHME» IUHO3aBpoB. OOpaTnTe BHUMAHUE HA «TPEXMO3TOBOCTH)»
yenosexa. VX y Hero, AeHCTBUTENbHO, IO KpailHel Mepe, TpU: JEBBIHA ro-
JIOBHOM, TIPaBBIi TOJIOBHON M CITMHHOM (IIPO KOCTHBIM MO3T IOKa 3a0yaeMm).
Kcrary, Bce «Tpu Mo3ra» BMECTE B3AThIE HE TOJIBKO YHCTO BHEMIHE, HAIO-
MHUHAIOT 3Met0 (koOpy). [louemy roBopuM: «oH MyIpblid Kak 3Mmesi»? Bot
KyJia CIIPSITAJIMCh TUHO3aBPbI, BOT I'ie OOMTAeT TpeXriaBblii 3Mel I opbIHbIu!
3mennas cwina Kyananuan (Kangonnsa — Kynnanuau B ryranmuae). [Joctur-
HYB BBICOKOTO YPOBHSI Pa3BUTHSI, OHH, UCXOJIS M3 IKOHOMHUYECKHX, SKOJIOTU-
YECKUX U OCTETHYECKUX COOOPaKEHUH, PEIINIIN, YTO UM CIIETyeT OTKa3aThCs
OT TSDKECTH  JPAaKOHBUX TymI. Pa3yMHO OCTaBHTh TOJIKO YMHBIE MO3TH U
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00a4nTh UX B «CKadaHIpb», — B HAILIK ¢ Bamu Tela. HemMHoro pa3yma naHo
U «ckadaHApaM», MBI e CTaBUM KOMIIBIOTEP B aBTOMOOMIIb

Bropas Bepcust (Bepcust Oosiee TOHKast) BOCXOAUT K M3BECTHOMY aMepH-
kaHckomy nicuxuatpy T. Jlupu. OH BeIIBHHYI TUHOTE3Y 0 ToM, uTo JJHK cama
1o ceOe 3HAYUTENFHO CIIOXKHEEe CBOMX IMpOsBICHUH (opraHn3mMoB). O ToM ke
[JIarojIroT U BOJHOBAs IeHeTHKa ['apsieBa 1 MOJHasl HBIHE TEOPUS «ITOUCTHYE-
CKOTO T'eHa». B MmpuHIMIE 3TO OYEBUIHO: OHU HAC CO3/AI0T, MBI X CO3aTh
He moxeM. JJHK — nacrosiime maru-kyaecHukd. Benp cozpgate Hac — 3TO
3HAYWUT CO3JaTh W Hallle CO3HAHWE, TO €CTh JIOOPOKAYECTBEHHYIO HILTIO3HIO
MHUpO3aHusA. J{OIMyCTUMO MPEATNON0KHUTh, YTO MBI (OPTaHU3MBI) JIUIIL CBOE-
o0pazHble paMuabl, KoTopele moctpoeHsl JJHK meTomamu «xomomHo#t Me-
TaJUTyprUm» JUIS PEIeHHUs CBOUX 3a]a4 (HaM HEeMOHATHBIX). il CTOpOHHMKOB
yuenust Kacranenst MoxkHo ckaszath: JJHK SBISIOTCS «TOYKON COOPKH» MHUK-
pokocma u makpokocMma. JIHK He cpaxkarorcst 3a nponuraHue, HeE IPOUCXOJUT
MEXIy HUMH ¥ TIOJIOBOTO O0TOOpa W, MOHSATHO, KaKoi JuO0 SBoironuu. Bes
KOHKYPEHIIUSI B 9TOHM 00JacTu mpenocraBieHa HaM. Ho kro torma 3t MbI?
Oprarusmsl — Hekue ruranonucel JJHK. HyxHoe nm perienne obecnieunBaet
COOCTBEHHO TIPOIIECC CTPOWTENHCTBA THTAIONHCA, & COXPAHATH pPe3yIbTaT
BEYHO MM He Hy»kHO. IloaToMy M *KM3HB Hallla KOHe4YHa. YenoBek 3a mocien-
HUEC TBICAYCICTHUA HE UBMCHHUJICA, HO UBMCHHUCH MPOAYKTHI €TI0 ACATCIIBHOCTU
(OT KaMEHHBIX TOTIOPOB ¥ MUPAMHUI O KOCMHUYECKHX KOpabiel M KOMIIbIO-
TepoB). AnanornuHo: JIHK He m3meHMINCh, HO U3MEHUIIUCH MPOAYKTHI HX
JIEITENBHOCTH (OT MPOCTEHIINX OPTaHU3MOB JI0 YEJIOBEKa).

Tpetps Bepcus (Bepcus B AyXe TEOPHUH MHPOBOTO 3ar0BOpa) COCTOUT B
TOM, YTO «CYIIECTBAMI» IPOU3BOAMIIOCH HE CO3/IAaHHE CO3HATENBHBIX ITO-
Iiel, a co3ganne cebe MoJOOHBIX CYIIECTB M3 BRICOKOPAa3yMHBIX 0coOeil He-
Koraa BeiuKkoi nuBuinuzanuu. Ckopee BCero, OHH, YOMB BCEX B3pOCIBIX,
HWHKAIICYJINPOBaIn CaMOBOCHpOH3BOHﬂmHﬁCﬂ HCKyCCTBeHHBIﬁ HUHTCIIJICKT
("acTh cBOEro) B UX JeTei. PaboTa 1o BO3BEACHUIO MUPaMUA J0JIKHA ObLIa
OKOHYATEJIBHO CTEPETh B TEX OCOOSX Ciebl €CTECTBEHHOTO WHTEIUIEKTa, U
3aMEHUTH €r0 HCKYCCTBEHHBIM «OeiCHK-pa3yMOMy, TOCTaTOYHBIM ISl paboB
«HAay4YHO-TEXHHYECKOro mporpecca». Hax aroii crpariHoii Bepcueit nopado-
Taiite camocTtoATenbHO. Koe-uTo BCE-Taku coxpaHwioch. Baymaiitech:
CKOJIb COBEPILECHHBI TPYBI IPEBHUX (HUIOCO(DOB U MPOU3BENICHUS HCKYCCTBA
CTapbIX MacTepoB, Kak TIIyOOKH pelnuruo3nslie yueHus. A Beab 90% ot Bcex
CYIIIECTBOBABIIMX B MUpPE YUEHBIX HAIN COBPEMEHHUKH, HO UX PE3yJIbTaTHI
JIESITENFHOCTH, MSATKO TOBOPS, He BredaTsatoT. O IpoU3BeIeHMSIX HCKYCCTBA
HAIllUX COBPEMEHHUKOB, BOOOIIIE MOTTY.

[Tonarato, 4TO YUTATENH, PYKOBOACTBYSICH IPHUHIIUIIOM «TPH B OJHOM,
B COCTOSIHUHM OOBEIMHUTH TPU BHIIICH3IIOKEHHBIE BEPCHH B OJHY SITUHYIO.
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WHnade roBOps, UCKATh 3THX CYIIECTB BHE ce0sl, HEKOHCTPYKTHUBHO.
Bcnomunarores ctuxu M. LBetaeBoit: «JKuB, a He ymep A€MOH BO MHE, B
Tele Kak B TPIOME, B cebe — Kak B TIOpbMe...». [loMHHUTE croBa momyJsip-
HOH Hekorzaa necHu «bb€Tcsl B TECHOM IeYypKe OroHb». BOT Takke U Haiue
MBILJICHHE — ObETCS B KJIIETKE HaBSI3aHHBIX IPEACTABICHUI, MeuTasl BbI-
pBaTbCs Ha CBOOOAY M MPOHECTUCH MOKAPOM OCO3HAHHSA IO MHUPO3AaHHIO.
Ham pa3sym npezncraBisercss pygHMMEHTOM Ye€TrO-TO HEM3MEpHUMO Ooee
MOIIHOTO U COBEPLIEHHOr0. 3JeCh y UUTaTelNs MOXKET BOSHUKHYTh 3aKOH-
HBIM BOIPOC K aBTOPY: OTKYJa OH 3T0 Bce 3HaeT? OtBer mpoct. [locmot-
puTe, MoXKalyicTa, B OKHO, IparolieHHbIN uurarenb. Kakas tam 3a okHOM
norona? I'oBopure, HopMmanbHasi? A orkyna Bol 910 3Haere? ... Bor u Bam
MOKOPHBINA ciyra ortyaa xe. KcraTu, kak BBl onpejenseTe, 4YTO YUTaeTe
ot ctpoku? CTpaHHO, HO OCO3HaHHE caMmo cebs He oco3HaéT. Bce BO3-
MO’KHOCTH 3a TpeneioM peaibHOCcTH. Ho 00 31MUCTeMOIOrHyecKux HCTo-
KaX OHTOJIOTMU MOTOBOPUM B CIEAYIOIUN pas.

[loHnMato, 9T0 y YMTaTeNs MMEIOTCS COMHCHMS: MOXKHO JIM TackKas
HETIOMEPHO TSDKENBIE KaMHM IapauIeNbHO M3ydaTh reomerpuio? [la, mei-
CTBHTENIHLHO, 3TO HE I'yMaHHO. Bep anexo He Bce Ha 3TO CIIOCOOHBI, M pa-
Obl, — HEBOJbHBIC KAaMEHIIWKH, — IOCTUTABIINE TCOMETPHIO B 0O0BEME
«Hauam» EBkimaa, Mpou3BOAMIN TOJIBKO MPOCKTHBIE W OTAEIOYHbBIE PAOOTHI,
a TsxecTu Tackaiu apyrue. Kto takue stu npyrue? CraHbTe Ha MO3ULIUIO
npopaba 3Toi CTpOHKH: — padbl ciadbl U emé (yKe) TIIyIibl, CPEACTBA MEXaHH-
3allMM OTCYTCTBYIOT, a M0/IaBaTh PAacTBOp HyXXHO. Pelienne eMHCTBEHHO — HC-
MOJIb30BAThL TCPMHUTOB, UM TaKasd ACATCIbLHOCTL IPUCYIIA. Tele/ITHl/IKI/I
OUeHb MMOX0XHM Ha nupamuabl. OTiInyaroTes TojbKo Macmrabom. Ho, B nan-
HOM CIly4ae, 3TO He NPUHOMNHANGHO. HyXHO TONBKO NMPHUTOTOBHUTH Kaue-
CTBEHHBII1 pacTBOp. TepmuThl 0Oecneyar ero J0CTaBKy Ha OCTOB IMTUPAMMUIBI.
Ho xak mx (TepMHTOB) OpraHu3oBaTh Ha cTojb Onaroe neno? He rpysure
MEHS CIeIHaIbHBIMU BolpocamH. [locoBeryiiTech ¢ muenoBogamMu. OHM Ha
MOZIOOHBIE JIeNla YMEIOT OPraHN30BaTh MUEN.

Bo3moxkeH Bompoc: a Kak NOHUMAaTh TOT/AA TPYAbl YUEHBIX apXeoJio-
roB? Coser: oOpaTuTe BHHMaHHE, apXcoJIOT, YKa3blBas Ha CKOJbBI Yy
HalICHHOTO UM KaMHs, OyIeT yTBepKAaTh, 4TO 37€Ch HAONIOJAaeTcsl pe-
3yJbTaT pa3yMHOH AESITEeIbHOCTU. I ke Ha KUBOE CYIIECTBO (Hampu-
Mep, Ha ce0s), OH CTaHET, cleaysl KOPIIOpaTHBHON Jioruke (MUQOIOTrun),
JIOKa3bIBaTh, YTO 3TO CYNIECTBO PE3YJITAT JICHCTBHUS CIENBIX 3aKOHOB IIPH-
ponbl, a He pe3yibTaT pabOThl HEKOTO TPAHCILEHACHTHOTO pa3yMa, UMMa-
HEHTHO NPUCYLIET0 Npupoje. MOKHO I IPUHUMATh BCEPhE3 TPYIbI ITUX
yuénsix? HecomMHeHHO, HENB3s (Aa U HE TOJBKO 3THX). Kak TyT He BCrioM-
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JIOOPBIM CIIOBOM MaTEMaTHKOB, KOTOPHIE TIOCE JOKAa3aTeIbCTBa HECOM3Me-
PUMOCTH KaTeTa M TUIMOTEHY3hl paBHOOEIPEHHOTO MPSMOYTOIBHOTO Tpe-
YTOJbHHUKA, YBEPCHHO IOKA3bIBAIOT, YTO KBAJApaT TUIIOTCHY3bl PaBEH CYM-
Me KBaJpaToB KaTETOB.

MeTton, npuMeHEHHBIA OpraHN3aTOPaMHU CTPOUTEIHCTBA MTHUPaMUL
HavaJl akTUBHO KYJBTHBHPOBATHCS Ha 3amaje I0J HAa3BaHHEM «IBOJIOIH-
OHHBIH MeHeKMEHT» (OM). O6 DM xopomo mumer B.E. Xumnenko [1].
®opmyna mpobIeMBl, KOTOPYIO OH IpH3BaH pa3pemuTb, — <«3PPexTuB-
HOCTh TIPOCTOH [EATEIHHOCTH MPOIOPIHOHAIbHA CHJIE MOTHBALMH, HO
3G GEKTUBHOCTD CIOXHOM NEATENPHOCTH IMPU YPEe3MEPHOH  MOTHBAIMU
najgaer». Hampsrare MHTEIIEKT — HEAOIYCTUMO, IIOCKOJIBKY IIPU TaKoOW
TIOTIBITKE OH «3aKJIMHUBAETCS» U MCUYE3aeT, yTPAaTHB PabOTOCIIOCOOHOCTS.

C npyroii cTOpoHBbI, 3Ty npoOiieMy (Kak SIBIEHHE) TOAMETHI U3BECT-
Hell micuxuarp B. ®pankin [2], aHanu3upys OPUYHMHBL MU30(ppEeHHU Yy
BBEPITIIUXCS B CYETJIMBYIO TOHKY 32 yCIIEXOM JIFOJIeH. YcmeX ompenenseT-
Csl CTENEHBI0 NpUCHOocoOIeHusT K Hamboyiee TEMHBIM M OECCMBICICHHBIM
CTOpPOHAM >KMU3HU M BCET/a CBsI3aH C HEKOM MOPOYHOCTHI0. MBI HUKOI/Ia HE
MPUXOINM K JKEJTAa€MOMY CMEBICITY, €CIH JeKIapupyeM ero Kak menb. Bric-
mIas ejib JIOCTUTaeTcs Kak moOouHbIH 3pdeKT NBHKEHUS K MHOW JeKa-
pUpyeMoii 1enu, Kak CJelICTBHe, a He 00bekT HamepeHuid. [loaTomy oc-
HOBHOM 3amadeit DM sBIsieTCS co3[aHNe KU3HECTOMKONW OpPTaHMU3alnN KakK
opraHmu3Ma, KOMaHbI JIIOJICH, CBSI3aHHBIX HJCCH, a MIPUOBLIH MOSBUTCS Ca-
Ma coboi HenzOexxHo. [ToHATHO, YTO CO37]aHNe TaKOro KOJUIEKTHBA — PHCK.
DTO TpoIecC HEPABHOBECHBIH, MOCTOSHHO TPEOYIOMHHA pEeKPyTHPOBAHUS
HOBBIX «OOpIIOB 3a MICIO» U AenopTannu epeTnkos. nean OM — chopmu-
poBats Co3HaHMe, MPUAATh CMBICH JEITEIbHOCTH JtoAel. VckyccTBo BO-
JIOIMOHHOTO MEHEKMEHTa — CO3/1aHue aTtMoc(epbl, CUCTEMBbI MpPaBUI,
MH(OB, YCBaMBaEMBIX BCEMH YIICHAMH KOJUICKTHBA, IOIACPKUBAFOIINX
camoopranuzanuo ¢upMbel. To ecThb co3/laHHEe CUCTEMBl OpraHH3allH.
Co3HaHKE U eCTh CUCTEMA. 371eCh HY>KHBI HE CTOJIBKO PYKOBOJHUTEIH U HC-
TIOJTHUTEIH, CKOJIBKO KaTalIU3aTOPhl M KyJIbTUBATOPHI CUCTEMHOM «IBOITIO-
UM» OpraHu3auuu. Takas BOT «OpraHM3allMOHHAs reHeTHKa». B «mmpa-
MUJIHOM MpoeKTe» DM 1nokasaj cBOIO pe3yJbTaTHBHOCTb.

B camom Hawane ObUTO CKa3aHO, YTO MHUPAMHUABI — CO3ITAHUS, TyKIbIE
BBIPAKEHUIO HAalIUX MbIcied u nedctBuil. Ho, B mpuHLUMIIE, BOZMOXHO U
BITOJIHE HAYYHOE (MAapKCHCTCKOTO TOJIKA) OOBICHEHUE 3TOTO siBlicHHs. Benp,
€CTb K€ TIOTIBITKH JaTh COBPEMEHHOE SYKOHOMHYECKOE TOJIKOBAHHUE IMPHUIUH
pacmsatus Mucyca Xpucra: Memian OU3HeCy, W3rOHsS TOPTOBIEB U3 Xpama U
JEMOHCTPUPYS IIPOU3BOACTBO BUHA U3 BOJIBL.

EcTp 111 y mupaMug moTpeOUTeIhCKast CTOUMOCTB?
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Omuu u3 repoes paccka3a IlemeBuna «KopmiieHne kpokoamna Xydpy»
CUYMTAET, YTO MUPAMUABI IOCTPOEHBI /ISl NPHUBIICYEHUs] OoraThiX (M He
TOJIBKO) TYpPHCTOB. MoJ, YMHOE NpaBUTEILCTBO ETrHITa CBOCBPEMEHHO
1M03a00THIIOCH O CBOEM Hapone M, Telepb, HOJOBHHA HACENECHHS CTpPaHbI
O5aroJleHCTBYeET 3a CYET MUpaMui. A HalllW NPaBUTENH, B CBOE BpeMs, He
MIPOSBUIIN JOCTaTOYHOW MYAPOCTH, Ha TMOAOOHYIO TaTbHOBUIHOCTH OKa3a-
JUCh He crocoOHBI. HecoMHeHHO, CKOIb HE OBUIM OBl BENMKHU 3aTpaThl Ha
CTPOWTENBCTBO MUpPaMUJ, Ojaronaps TYpHCTHYECKOMY OW3HECY OHHU YXKe
MHOTOKPaTHO OKYHIINCh. OHAKO, C SKOHOMUYECKOW TOYKHU 3PEHHUs, Hau-
Oosiee BEpOATHOW MPEACTABISAETCS CIEAYIOIIas THIOTe3a: APEBHHUE MHpa-
MU/IBI — 3TO aHAPOHHBIE KOJUIAiIephl, BO BCEX CMBICIAX MOJ00HBIE COBpe-
MEHHOMY 4yay — «aJpoHHOMY Koymainepy». O0a «dyaa» co3maHbl B Iie-
JAX COXPAaHEHWs] WIUIIO3MHM HCKIIOUYHUTENBHOCTH JKPEYECKOTO COCIOBHS,
YBEKOBEUMBAHHS €T0 NMPUBHIICTHH.

Jluteparypa

1. Xunenko B.E. Camoopranuszaiysi: 3J€MEHThl TEOPUU U COLIUAbHBIE
npunoxxenus. — M.: Kom. Knura, 2005.
2. ®pankn B. Yenosek B nouckax cMmbicaa. — M., 1990.
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Oopa3oBaHue rpu6oB

H neyscenu smo movma — ko2oa yapo
ynpaensiem u eiadeem yapcmeom, a padsi
8bINOIHAIOM NPUKAZAHUA?

Wsan IV (I'po3usrii)

CoBpeMeHHasi Hayka BBIAAET
CBOHM pe3yNbTaThl 3a HEKHWE 3aKOHBI
MPUPOIBI, WMEIOMNE BHI 3alpeTOB
WM WHBAapHaHTOB. B Oe3amemismuon-
HOCTH WX (OPMYIHPOBOK CIBIIICH
OT3BYK BEKOB TOTAIMTapu3Ma, KOT[a,
HE YTPYXHasch apryMeHTalueH, Mme-
TaU3nIeCKUM OOOCHOBaHHEM HjICa-
JIOB, TIPSIMO TIEPEXOAMIN K BHYIICHHUIO
(B TOM UHCIE CHUIOBOMY) «IIPaBHJIb-
HBIX» MBICJIEH, LIeJIel U TTpeCTaBICHUM.

I'e ObLTH 3aKOHBI MPUPOJIBI 0 TOTO, KaK X OTKPbUIH? OTBET SICEH — HU-
rae. [Ipuposie u He HyXeH HUKaKO# 3aKOH, IOTOMY YTO OHAa caMa U €CTh 3a-
KoH. TONBKO B HallleM CO3HAHHH CYIIECTBYIOT T€ CTEIIEHH CBOOOIIBI, KOTOPHIE
9T0T 3aKkoH 3ampeutaer [1]. Eme 3. Kant roBopuit: «...3TO 3By4HUT CTpPaHHO,
HO, TEM HE MEHee, BEPHO, €CIIH 51 CKaXy: pacCyJ0K He dYepraeT 3aKoHsI (a pri-
Ori) U3 mpUpPO/IbI, & NPEINUCHIBAET UX €i». B CBOMX MPUPOJHO-OPraHHYHBIX
nenax (ema, Xoap0a H T.I1.) 00XoauMcs 0e3 BCIKUX 3aKOHOB I MATEMATHKH.

I'erenp yuwmm, 9TO JIOTHKA B TOH K€ Mepe MOMOTAET MBICIHUTh, KaK 3Ha-
HUS 10 (HU3HOJIOTHH — TepeBapuBaTh numry. OH, B JaHHOM Cllydae, ecTe-
CTBEHHO, MpaB. Ho Jormka Mmo3BOJSIET KOHTPOJIUPOBATH «IPABHILHOCTHY
YyXHUX MBICIICH W OTOMY Bcera BocTpeboBaHa. Kpome Toro, Kak TOBOPHI
C. Exu Jlem: «CoBepmnuTh HaCHIIME HAJl JIOTUKOW MOXET TOJBKO TOT, KTO
obmamaer eroy». [Ipome roBopsa: camMO MBINUIEHHE HHW B KaKylO JOTHKY He
YKJIaJIbIBACTCAL.

TOT UCKYCCTBCHHBIN MUp, KOTOPHIH YEIOBEUCCTBO CO3/IaBAIO THICSIUE-
JICTUSAMU, CTaJl CErOJHS CII0)KHOW CHCTEMOM, BBIMICANICH M3 IOMYHMHCHUS
YEIIOBEKY, HABSI3BIBAIOIICH €My CBOHM IICJIM M 3aKOHBI MoBeneHus. JIuenue
YEIIOBEKa BO3MOXKHOCTH TMPHUHSATHS CAMOCTOSITEIBHOTO pEIICHUS W BhIOOpa
neNeld MpUBOAMT K aTpoduu pazyma. OOBIYHO CBOOONA IMPEIOCTABIIACTCS
Torma, Korjma 3abupaercs Boma. Takoit Bor change. JKu3HbB COBpeMEHHBIX
MypaBBEB TOMY IOATBEpKACHME. Pa3BuTHe WHTEIUIEKTa TpeOyeT HerpephiB-
HOTO yTpakKHEHHs ¢ MOIXOIAIIMMH aHTAarOHHUCTHYEeCKHMH cpenamu [2]. B
OTHOIICHUN C MCKYCCTBCHHBIM MHPOM UEJIOBEK OKa3ajics B TOW K€ CHUTYya-
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IINH, B KaKOW OBLT B PEBHHE BPEMEHA Mepe]l HEMOHIATHON €My TOraa | Io-
TOMY BCEJISIIOLLEN CTpax NpUponoil. B Tol cuTyauuy 4esnoBEYECTBO IMOILJIO
IO ITyTH pearupoBaHMs Ha OMACHOCTH OKPYKAIOWIEH CPEebl ITyTeM CO3JaHuUs
(BBIZICIICHNST) CPEJICTB 3aIIUTHI OT IPUPOIHBIX SBIECHUH, KOTOPHIE (CO BpeMe-
HEM) TPaHC(OPMHPOBAJINCH B CPEICTBA HamageHHs (B T.9. U Ha CaMOTO 4Ye-
JoBeka). B HBIHemTHeHW cUTyanuu JIOAH, TOX0Ke, N30panyu MHOH crocolb ca-
MOCOXpaHEHHs — ITyTh YMEHBLICHUs 00bEMa CBOCH NEATENIbHOCTH, YTOOBI
n3bexarh SBHBIX omnacHocTeid. CucTeMa CyXJIEHHH HCKYCCTBEHHOI'O MHpa
COJICHCTBYET YKPEIUICHHIO ero Mbicied B 3()(eKTHBHOCTH AaHHOI cTpare-
run. COBpEeMEHHBII TUI OOIIECTBa CTPEMHUTCS YMEHBUIMTH KYJIBTYpHBIE U
MOpaJIbHbIC UBMCPCHUS )KU3HU N0 YUCTO TEXHUYCCKUX U HHCTPYMCHTAJIbHBIX
paccyxaeHuil.

Penurus ceifuac oTzneneHa oT rocyAapcTBa, a HayKa M 00pa3oBaHHE HE
OTZEJTIECHBl U UTPAIOT POJIb CBATOW MHKBM3HWLUH IO NMPOMBIBAHUIO MO3TOB y
HaceJIeHHs C IIETbI0 OINpeaeneHHol ynuduxamuu. OO6pa3oBaHue CBOJUTCS K
3ayYMBAaHUIO HEKMX IICEBIOMArnM4ecKMX 3aKJIMHAHWN (3aIpeToB), TO €CTh K
30MOMPOBaHMIO, BHYIICHHIO YEJIOBEKY CTpaxa IHepell COOCTBEHHBIM IPOSIB-
neHueM. B camom nerne, Bce M3y4anyu WHOCTPAHHBIH SI3BIK, HO KTO UM CIIOCO-
OeH noab3oBaThesi? EcTecTBEeHHO (MPOCTO 3TO HE TaK 3aMETHO), Ha TOM K€
YPOBHE W 3HAaHUS 10 MaTeMaTuke, GU3MKE U MMPOUYUM XUMHUSM M OOTaHHKAM.
Kakyio mesTensHOCTh OHH CIIOCOOHBI mojaepkuBaTh? Kto X0Ts OBI pa3 B
KM3HU JUIsl Iea pelaj KBaJpaTHble ypaBHEHHs WJIM HCIIOJB30BaJl «3aKOH
BCEMUPHOTO TATOTEHUSI»?

Tomy, KTo mpeacrasseT, 4ro Giaronapsi 0Opa30BaHHUIO OH II0 OTHOIIE-
HHUIO K TamyacaM Oosiee pa3yMeH, INpelylaracTcsi IonpoOOBaTh MOCTPOUTH
XWXKHUHY WU ITUPOTY, 00ECHEYUTh CBOE NMPONUTAaHUE 0XOTOW. beicTpo ybenn-
TECh B COOCTBEHHOM HUUYTOXKECTBE, €CIIH PaHbLIE C BAC HE CHUMYT CKaJIbIIL.

Ha nmoBox, 4yro pa3Be Iuiojbl OJIaroJeTENbCTBYIOIICH UYEIOBEYECTBO
TeXHOC(epsl, — HE pe3yJbTaT CUMOMO03a HAYKH U 00pa3oBaHMs, MOXKHO OT-
BETHUTh TaK: Ja, Pe3yJbTaT, HO B OIUIATY 33 HEIO OTAAH O0KECTBEHHBIN Aap —
pasym. Takoii ske pe3ynbTar, Kak dYeueBHYHAs MMOXJIeOKa, TOTydeHHAs [EHOM
YCTYIIKM IIpaBa MEPBOPOACTBA. YPOBEHb KH3HM M YPOBEHb NOTPEOICHUSA
HOJJICPKUBAIOTCSL PECYPCOM OJHOTO UCTOYHMKA. POCT ypoBHS moTpeOneHus
CHM)XA€T YPOBEHb JKU3HHM, IPUBOANT K JETPAJAINH YETOBEKA. Y JAlSIET €TO
oT 00paza u momoous boxwus.

KoHkpeTHee 1 MeHee SMOIMOHAIBLHO CMBICH IMPOUCXOASIIETO U POJIb
TexHOoc(]epsl MOXKHO OLEHUTh Ha OCHOBE aHallM3a BCTPEYAIOLIMXCS B MpPHU-
poJie mpuMepoB TpaHC(HOPMAIMH psifia )KUBBIX OPraHU3MOB B OoJiee NpH-
MutuBHbIe. [IpuMeps! B3aThl n3 aHeBHUKOB I'. CMmupHOBa [3] (3ameTka o
Teopur MHBONIOUMU Onoiyora B. BurambeBa). Hekotopsie ¢opmbl pakos,
MapasuTUPYIOIMX Ha pbIOE, MPUKPENUBIINCH K TEIYy JKEPTBBI, TEPSIOT
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CBOIO 300MOP(HOCTH M MPEBPAIIAIOTCA B TPHO — HUTSIMH MULEIHUS Ipopac-
TaloT B pei0y. HekoTopsle n3 peI0, BEIXOIS U3 UKPHI, HOPMAJIbHO pa3BHBa-
JOTCS, TIJIaBalOT, HO B OJUH MPEKPACHBIM JEHb MPUKPEIUISIOTCS TOJIOBOI K
pudy, poTOBOE OTBEPCTHE CMEIAETCS K aHAIBHOMY, U pbI0a IpeBparaercs
B aCIHUHIO, BEAYILYIO JKU3Hb PACTCHUSI.
W3 nmpuBeneHHBIX TPUIMEPOB MO-
& HATHO, 4TO CO3/aHHAs JIOJbMH TeX-
: Hochepa (ee uHPpacTyKTypa -—
He()TerpoBO/IbI, T'a30MPOBOJBI, K-
e  TpOCETH, (DMHAHCOBBIC MOTOKH, WH-
s, TEpHETHI U IIpoYee) — CBOCOOpa3HBIN
MHLENNH, KOTOPBIM «IIPOrPECCUBHOE
YEeJI0BEUECTBO» TpopacTaeT B buocdepy u Teno 3eMity, MpeBpamniasch B KOJIO-
HUIO TprOOB-mapa3nToB. KcTaT, rpuObl OMONOTH OTHOCAT cKopee K (ayHe,
geM K Qrope.

Hanexxny Ha myqmmidi MCXon MMEIOT TOJBKO KHTenn Poccnu, Tak Kak
BCET/Ia OTIIMYAIINCH CBOCOOpa3neM, HeXKEIaHHEM OTKPHIBATh 3aKOHBI M CTpa-
CTBIO K MX HencnoyiHeHuto. He ciryuaiino, 4ro nmenno B Poccun B xoay mo-
roBopka: «Jlypaku 3akoHbI NUIIYT». KOHKPETHO 3TO MPOSBISIIOCH U MPOSIB-
JsIeTCs Yyepe3 TeHEeTHUECKH 3aJI0KeHHOE HENPHUSATHE PaBHOBECHOCTH (TOMEO-
CTa3a) U B CTPEMJICHHH K MOTPAaHHUYHBIM C Xa0COM 30HaM, I'Jie HENPEPBIBHO
OTKPBIBAIOTCS HOBBIE BO3MOXKHOCTU. [103TOMY M HepaBHOBECHas TEPMOAU-
HaMuKa co3aHa BeixozueM U3 Poccun Unpéii [TpurosxuHeIM.

BrBoa. Ilopa mpaBo3ammrHUKaM IOXHATHECS Ha OOphOy 3a JIMIICHHE
YeJIoBeKa IpaBa Ha 00s3aTeIbHOE (IPUHYIUTEIbHOE) 00pa3oBaHue, a TaKKe
3a OT/ENEeHHE HayKH OT roCyJapcTBa (Bcex HaydHbIX KOH(peccuii 6e3 MCKIIro-
yenust). Benp emé A.C. ITymkun B ctuxorBopernu «K mopio», nucan: «I e
6naro, Tam ysxe Ha cTpaxke/ b npocBeleHbe, Wb THPAH.

N.B. Ckonb reHHanbHO MPO30pIIHMB ObUI BEIHKHHA IPOCBETUTENH 18-T0
Beka JK.K. Pycco, mpusbiBas He 00y4aTh YTEHHIO JETEH O MOCTHIKESHUS
JBeHaAUaTuiIeTHero Bo3pacra! [Ipudem naBanm m yMECTHYIO IOACTPaxoOBKY.
Ecnu Bce ke Takast Oefja cryduTces (OUTSA HAy4UTCSl YUTATh PaHBINE BpeMe-
HHU), TO A0 12 neT 3anmukiIuTh peOeHka Ha 4YTeHHe KHUTH «lIpukiodeHus
Pob6unzona Kpyzo».

JIureparypa

1. BotsikoB A.A. JIOT'OC. - K.: «Codus», 1998.

2. ®orens JI., Oyanc A., Yo M. VcKyccTBEHHBIH HHTEIUIEKT U 3BO-
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IIpou3BeneHue TeXHOJOTHIA

a, smo yoobro, a 6om modiceuiv 1u mol...

Pernuka xoponst Aptypa B
CTOPOHY CYETJIMBOTO SIHKU, IMbITa-
IOLErocsl YAUBUTH €ro JAEMOHCTpa-
nMell BO3MOJKHOCTEH 3a)KUTaJIKH.
®unpeM «HoBble NpUKIIOYEHUS SH-
KU TIpH IBOPE KOPOJsi ApTypa»

Mozym mazu, s mocy.

Mos maHTpa

PaccmoTpum n1Be nMBWIM3aLMU — aH-
tuuHyto (npesnue Illymep, Erumer, I'pe-
uusi, Pum, Buszantust) u OypxyasHyio (eB-
POTIEHCKYT0, HOBOTO BPEMCHH).

AHTUYHOW NPUCYI MPUOPUTET MBIC-
T HaJ IEHCTBHEM, HO HESCHO, YeM MOTH-
BHPOBaach MHOTOBEKOBAs IIPAKTHKa IIO-
CTIDKEHHS MUPO3JaHUs, W YTO MPHUBIICKA-
- . JI0O WHBECTHIIMU B CTOJb OECIPHOBIIBHYIO
(o ceromHAMHNM HOHS[TI/IS[M) JIeSITebHOCTh. MI3BeCTHO, YTO 3TOMY Ojaro-
JICHCTBHIO TIPHIIEI KOHELI.

ToxukoM K epeMeHaM, BUJMMO, TTIOCIYKHIIO Oe3MepHOEe pa3pacTaHnue
IITATOB MPOU3BOJAUTEIICH AYXOBHBIX [ICHHOCTEH (KPEIlOB, MOHAXOB, (QUIIO-
codoB, MaroB) U MeHEPKMEHTa, MPUBEIIEE K PE3KOMY MaJCHUIO YPOBHS
JKU3HM HapoJAHBIX Macc. /la u caMu JyXOBHBIE JIMJEPHI, CKOPPYMIIMPOBaB-
IIMCh, CKATHWIIMCh JI0 YPOBHS LIapyiaTaHOB. THNHWYHAs KapTHHA TOTO Bpe-
MEHH 3areyarieHa B TaKOM HCTOPHYECKH JOCTOBEPHOM JOKYMEHTE, Kak
ckazka «MaJIb9MK C MajJbuuK» — POAMTENN, HE MMEsl BO3MOXKHOCTH IIPO-
KOPMHUTH JeTel, YBOIIT UX B JieC, HACEICHHBIN KaHHUOanaMu, U OpocaloT.
A oHM BcE BO3BpamaoTcs ¥ Bo3BpamarTcs... Y Torna BO3HUK HOBBIH cO-
[UANBHBI MHCTUTYT YPE3BHIYAHOTO BpEeMEHHU — HayKa, KOTopas, KaK u3-
BECTHO, pa3pyOmia BO3HHUKIIMKA KIyOOK CONMaIbHBIX MpobieM. PeampHO
npouecc 3anycTwid ['anuneld u B3KOH, yCTaHOBUBUIME HPHUOPUTET IAEH-
CTBUS HaJ MBICIBIO.

I'. T'anmneii, nepBeIii ((haKTHUECKH) COBPEMEHHBIN YUEHBIH, TaK MPsIMO
1 00BABHI OONTOBHEH BCe TO, YTO HE AOMYCKaeT OOBEKTHBHON NPOBEPKHU
(Hemopa®oTKa WHKBU3WIIMM, CTOMBINAs €W cymiecTBOBaHMs). 3abaBHO, HO
€CIIM CIIeJIoBaTh [ anuiiero, moiy4aeTcsi, CyIIeCTBYET JHIIb TO, YTO HOANaET-
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ca nemoHcTpanuu. ®.bakoH, BIMATENBHBIN JOPA-KaHIUIEP, NABIIUA CBOIO
MHTEPIPETANNIO TOCTIHKEHNH aHTHYHON MBICTH, CPOPMYyIHpOBAI CTparte-
THIO, OTIPEACIISIONIYIO ITapauTMy COBPEMEHHOH HayKH, — ITO3HABATH 3aKOHBI
(3aKOHOMEPHOCTH) TIPUPOJBI MOILKO OJik MO20, YTOOBI HCIIOJIB30BaTh UX K
HamIeil BBITOZE, pocTy OmarococTosHUA. PakTHYECKN WHUIIMAPOBAIACH pa3-
paboTKa WHTEHCUBHBIX TEXHOJOTHI W3BJICUCHHS W IMPHUCBOCHUS TPHUPOIHBIX
pecypcoB. C pbIHKa 3HaHWI BBITECHSUIUCH BCE 3HAHHS, KPOME MHCTPYMEH-
TaJbHBIX.

[Toxosxke, B 9TOM MUpPE HUKAKOW SBONIONMH HET. Kak MHaue COBMECTHUTH
€€ C MHUPOBBIMH KOHCTaHTaMH? OJIHAKO €CTh HE TOJIbKO PEMHKapHAI[Hs JIy1l,
HO U pEUHKapHalMs LUBUIU3aLUW. B cBoe BpeMs U B aHAJIOTUYHOU CUTya-
I[UH NEPBOOBITHBIE JTIOU BEIPA0OTaIN MOX0XKYIO CTPATETHI0, 3 UMEHHO:

— 3HATh MOBAJKU TUKUX KUBOTHBIX, UCIIOIB30BATh ITOTydCHHBIC 3HAHUS
JUTSL CO3MIAHMSI TEXHOJIOTHH WX YOMHCTBAa B KOJMYECTBaX, HECOM3MEPUMBIX C
JIEHCTBUTENFHON (PU3UUECKON MOTPEOHOCTHIO.

OXOTHHYBSI aBTOMATHKA TOTO BPEMEHHU (JIOBUHE MBI Ha MyTAX K BOIO-
TI0¥0, KaIKaHBI Ha 3BEPUHBIX TPOMAaxX) CACNIANN CBOE AeJ0. Mcue3nn MaMOHTHI
W IpyTHE CYIIECTBCHHBIE OOBEKTHI OXOTHL. W TOTrIa Ha WCHYTaHHYIO U TO-
JIOJTHYIO «IMBUJIM3AIMIO erepeity oOpymmunachk cT-PA-mHas Cuna-PA. Onnau
MIOTIaNI HA TIPUHYUTENIbHbIE PaOOTHI MO0 CTPOUTENLCTBY MUPAMHUI, JPYTHUe —
Ha CelbX03paboThl (PAacTEeHUEBOACTBO M JKUBOTHOBOJCTBO). B Tex mectax,
KaK TMpaBUJIO, MyCTHIHHBIX, — HE MIOOXOTHINLCS. B pe3ynbrate MoasM Oblu
JlaHbl 0a30BBIE TEXHOJOTHH, OOECIICUNBIITNE UX OHOJOTUYECKUE U COLUAITh-
HBIC MOTPEOHOCTH B pasyMHBIX mpenenax. OHH, B OTIIMYHE OT 3BEpeil, Hc-
MTOJIB3YIOIIUX «IIPUCBAMBAOIIUCY» METOMBI, JOJDKHBI OBUTH JOOBIBATH XJIEO
«B TOTe juma cBoeroy». Padora (PA-00Ta) — BOT €IUHCTBEHHBIN SI3BIK JIJIS
muarnora ¢ 6orom. JKperpl (Maru) JOJDKHBI OBUTH IIPUCMATPHUBAThH 33 HACENe-
HUEM, COXpaHsiTb, NepejaBasi 10 HACJIEJICTBY, UCTHMHHbBIE 3HAHUA O MHPO-
cTpoeHnu. Ha 3ToT mporece uM OBIIO TaHO MPAaBO OTBICKATH JIFOOBIC pecyp-
Cbl, 10O 3HAHWS O MHPOCTPOCHHWU (B TOM YHCJIE 3aloOBEH JJII HApona)
JOJDKHBI OBLTH OCTaHABJIMBATH IpoIiecchl Koppynuuu. Ho, moxoxe, n3 0xoT-
HUKa 32 OJHY IOTBITKY MOXXHO COTBOPHUTH TOJBKO «Im0omo0me», a «odpasy»
pa3MbIBaeTCs. 3HAHUS IEPEPOAMIIICE B MU, H ... BOT yxe cHoBa @. bakon
BEIBEJI HApOJ Ha OXOTY 3a NMPHUPOIHBIMH pEeCypcaMy, HHUIIHUPOBAB OYypKy-
a3HYIO PEBOJOIIHIO.

Panee (cM. 3mech ke xinn «TexXHONOrHsl MO3HAHU») YKa3blBajIoCh, B
YeM OTJIMYME TEXHOJOTMH OT Maruu. Marusi, mopoKaaeT HOBYIO HUH(OpMa-
LUI0, TO €CTh KIIOYM, K HEOOXOJUMBIM I MOJICPKAaHUS YEIOBECYCCKOMN
*H3HH, pecypcam. CoBpeMeHHas Hayka — IpocTeiias ¢popma Maruu: npu-
CMOTpETH, B3ATH I10JI KOHTPOJIb, UCIIONIL30BaTh. JloMcTopuyeckas Oypxkyas-
HOCTb U COBpeMeHHas — aHanoru. Kpome toro, kak otMeueHo B [1], Oypxya-
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3Msl UMEET HENpPeoJ0IMMYI0 TeHACHIMIO CO3[aBaTh MUP (UKTUBHBIA (MHU-
(udeckuii), TOPabOIIAOIINI U pa3jararolluil YeJoBeKa. ITO Mbl HaOIrO1a-
€M Ha MpUMepax KaHOHU3AIUH «yHHUBEPCAJbHBIX 3aKOHOB MPHPOJBD» U Ka-
HOHU3AIMU YCTAaHOBOK IIPOMAraHJUCTCKOr0 TOJKa 00 YHHBEPCAIBHOCTH,
BCEOOIIIHOCTU M OeCrpeebHON IEHHOCTH JOCTH)KCHHUI 3alaHOM [IUBUIIH-
3aIliM, Pa3BUTHE KOTOPOH BenleT K Oecrpeneny, IpeBpallaronero Jroei B
MaTepuall COIMATBHBIX TeXHONOrHi. OCHOBHOM MPHHIUI MapKEeTUHra —
BO30YIHTH B IOTCHIMAIIEHOM TIOTPEOUTEIC HU3KUE YyBCTBA.

Hayka co3maeT TEXHOJOTHH, a TEXHOJOTHS, depe3 OOpaTHYIO CBSI3b,
BIUSIOT Ha Hee. To, 9TO TEXHONOTHI HE TOPOXKAAeT, — 3TO HE HayKa, a urpa
B Oucep. Ho omHn TexHONMOTHM 17 He€ SBIAIOTCS KaTaln3aTOpPaMH, a APY-
rue — umHrnouropamu. OTcroma KoieOaTeNbHBIN XapakTep mporpecca. He
BCEM TEXHOJIOTHSM MOJKHO «JIaBaTh IMYTEBKY B JKM3HB», TaK KaKk OHH Oec-
cMepTHBL. OYEeBHIHO, YTO (PU3MUYCCKOTO YHHUTOKCHHS aTOMHOIO OPYKHUS
HEIOCTAaTOYHO UIsl 3aKpBITHA Bonpoca. Heo0X0MMMO yHUUTOXKHUTE MaMSTh O
HeM, UHave siiepHble O0OMOBI OyIyT BOCCO3/aHbl. ['yMaHHBIX CIIOCOOOB IS
3TOr0 HE MpuayMano. COBpeMEeHHBIE TEXHOJIOTUH MOHHTOPHHIA HE CTOJIHKO
COBEPIIICHHBI, CKOJIEKO aMOWIIMO3HBI, HANPUMEp: TEXHOJOTHH, MPUMEHSB-
mmecst B CIIIA ciy:x6aMu OXpaHbI JIECOB OT M0OXKapOB, ASHCTBOBAJIH JI0 T€X
Top, TOKa B JIecaX HE HAKOIMMIIOCh OTPOMHOE KOJIMIECTBO TOPIOUCH (paKiiuu
(cymsik u T.11.). Korma moskap Bce-Taku BO3HHK, TO BBITOPEIO BO MHOTO pa3
OosbIie, yeM, ecau OBl 3TUX CITyKO BooOme He Obu10. MBI 4acTo cooOpaka-
€M JTMHEWHO, YTO €CJIM YTO-TO XOPOIIO, TO emI€ OOJIBIIE ITOTO «IETO-TOX»
Oyzer emié myydie, a MPUPOIHBIE MPOIECCH B TPUHITUIIC HEIMHEHHEL.

IIpenmonoxwm, uro YeroBedecTBO (WM €0 YacTh) IMONYYHIHA JOCTYI
K JIIOOBIM MBICIIUMBIM yCIyraM M MPOAYKTaM, B TOM YHCIIC HH(POPMAIUOH-
HBIM. Bce BUXy, CIBIIIY, BOCOPUHUMAIO U, TIOTPeOIsito. AGCOMOTHBIN 1O-
TpeOuTens B CKaskax — MBanymika-mypauok. O majpHeiIned cyapbe ero
CKa3KHl CKPOMHO YMAJTYMBAIOT: MOJI, HAMEK — JOOpBIM MOJOALAM YPOK. A
BE/Ib TEXHOJIOTHH «BUPTYAJILHOU JICHCTBUTEILHOCTHY HAIICICHBI UMCHHO Ha
9TOT YyMOBOW YKac — MMHUMH3UPOBATH JEATENBHOCTH. Jlaxke, MOMyCTHM,
moOkiBani Ha JIyHe, MONpBITai TaM «MallCHPKUM IIaroM», OTIIPa3IHOBAIN
mobexny u ... Bce?

B mpuHnHIie coBpeMEHHBIE TEXHOJOTHH YXe 00ecredunBaroT Bce
MBICTUMBIE OHONOTHYECKHE (XJIeO W 3peNuila) U COIHMaabHBbIe (POCT YHhC-
JIEHHOCTH T.H. MEHEI)KMEHTa) MOTPEOHOCTH CYHIECTBYIOMIEH MOMYIISIIHH
monei. CoBepIIEHCTBOBAHNE ITUX TEXHOJOTHHA W TEXHOJOTHH, MPOBOIH-
PYIOIIUX POCT OMOCOIHMANBHBIX MOTPEOHOCTEH — HebJIarodecTUBOE 3aHS-
Ttre. Kak ObI MBI HEe TOTHMOIM B «CBOEH KONBIOENM» HAMOZOOME MYYHBIX
YyepBeil B MEIIKE, OTPaBUBILUCH HPOJYKTOM CBOEH KH3HEIESITEIbHOCTH.
Tot, kTO ceronHd MOJaBiIsIeT pa3BUTHE (BHEAPEHHE) TPAAULIMOHHBIX TEX-
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HOJIOTHH, SIBISIETCS CIIACHTEJIEM YeJIOBEYeCTBA. A HayKa OpraHusyer Oer-
CTBO OT TOIl OMAaCHOCTH, CO3/1aBasi TEXHOJIOTHUH «XOJOCTOrO X0Ja» (OTBIe-
Kas U 3aHuUMasda H}Oﬂeﬁ), TO €CTb KOMIIBIOTCPHBIC TEXHOJIOTUU. Ho »sTa ncs-
TEJNBHOCTh OTJIMYaeTCS OT He0OXOAUMOW paboThl, KaKk KOM(pOPTHBIA «yH-
KEHJ Ha NPHUPOJE» OTINYAETCS OT «IKCTPEMAIBHOTO OTABIXa» B KOJBIM-
ckoM Jjarepe. CrenaTh xyied 3peiuiieM — He BBIXOJI, Oyayliee — 3a APYTHM.
Crnenyer HaleIMBaThCs Ha CO3JaHME HOBBIX MHPOB, a HE Ha MCIIOJIb30Ba-
HHUe MHpa HaM JlaHHoro. Tak ke, Kak nepBOOBITHBIE JIIOH (IO 1aBJICHUEM
0OCTOSITENIECTB) MEPEIIIN OT NMPHCBOCHHUSA K CO3HMIAHWIO, MBI IOHAEM IO
co3uaTenbHOMy yTH. ByseMm co3maBaTh HOBBIE MUPBI T ceOs cCaMy.

[Ipennaraemsre B [2] TEXHOIOTHH HE SIBISIOTCS TEXHOJIOTUSMH HOBOTO
BpemeHu. U 310 mpekpacHo, HO omacHO. [lomoOHBIE TEeXHOMOTHH (Marum)
UCTIONB30BAINCH JPEBHUMH [UISl TOJyYEHUS] U3BECTHBIX BCEM KYJBTYPHBIX
paCTeHI/Iﬁ H TTOpOJ JAOMAIIHUX KUBOTHBIX. B HOBOM BPEMECHH OTO YMCHHUE
yTpa4yeHo U MO3TOMY HOBOTO KauecTBa He moiydyaercsa. CMbIcT uX (Maruii)
coctout (L[3sH, ['apsieB) B TOM, YTO MpU ONpE/EIECHHOM KOHTAaKTE OpraHH3-
MOB T€HEeTHYecKasl IporpaMma OoJiee MPUMHTUBHOTO OpraHM3Ma yCBaWBaeT
(mepecTpanBaeT) reHETHYECKYIO MPOrpaMMy MEHee MPUMHUTUBHOTO (YacTHY-
Hast peuHKapHaiys). Tak npumep n3 «Mayriimy 1oKa3bIBaeT, YTO OPTaHU3M
peOeHKa MepexoIuT Ha 3BepuHYyIo nporpammy. OOpaTHBIH nepexo, mpumep
JIOMAITHUX XUBOTHBIX, BBIpaKaeTcst ropasno ciadee. [loueMy — oTaenbHBINH
pasroBop.

Coserckmii pycckuit ¢mmocodp M.K. IlerpoB cumran dYenoBedeCKHX
ocobeli OMOIOTHYECKH HECOCTOSITEIbHBIMH, HECITOCOOHBIMU CHJIAMH OJTMHO-
YeK WM Tap peaan30BaTh HEOOXOAMMBIN IS WX BBDKMBAHUS M BOCIPOMW3-
BOJICTBA 00BEM M HOMEHKIIATYpy NesATelbHOCTH. Ho, TOBOpHI OH, YenoBe-
4YeCTBO, KaK BWJ, CYNIECTBYET, KOMIIEHCUPYsI OMOJIOTMYECKYIO HEI0CTaTou-
HOCTh 0COOOW CHCTEMHOI OopraHu3aiiel — s3bIKoM, Kotopas AuddepeHu-
pyeT HEeoOXOAMMBIN Ul BBDKHMBAHMS BHJA OOBEM JESTEIBHOCTH B PasiH-
4EHHBIE, TIOCWIBbHBIE JUIsi 0co0el ()parMeHThl U MHTErpupyeT Takue Qpar-
MEHTBI B LEJIOCTHOCTH BHJIOBOH JIEATEILHOCTH, IOCTATOYHOH MO 00BEMY M
HOMEHKJIaType JUIs BEDKUBaHUS BUIa. [Iprdém, denoBedeckuii BUI, B OTIIN-
YyHe OT APYTHX OHOJIOTHYECKH HECOCTOSTENBHBIX BHIOB (MypaBbEB, MU,
TEPMHUTOB) €I U TCHETHIECKH HECOCTOSITEIICH.

VY Ha3BaHHBIX HACEKOMBIX CHEIHATN3MPOBAHHBIE 0COOM (BOWHBI, pa-
Ooure, U T.O.) TIOSABJISIFOTCA Ha CBET OJarojapsi TEHETHYECKOMY KOAHMPOBa-
Huto. Cynpba 0co0M U COOTBETCTBYIOIIEE CyAbOE CTPOCHHUE Tella y HUX Ipe-
JIONIPE/IEIEHbl TE€HETHYECKH. B uenmoBedeckoM ke oOIecTBE U3-3a TCHETH-
YECKOW HEJOCTATOYHOCTH YEJIOBEKA JIOOU ABWXKYTCA K CIEIHMAIN3UPOBAH-
HbIM BHUJaM ACATCIIBHOCTU YIKC IOCJIC POKIACHUS. Ounn KOAUPYIOTCA B 3THU
BUbI JCATCIIBHOCTU HEC T€CHECTUYCCKUM U HE 6I/IOHOFI/l‘ieCKI/lM, a ColaJIbHbIM
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nytém. [IpoxomuT, Tak CKaszarh, MOCTPEIAKIIMIO, BO3MOXKHYIO Ojaromaps
BCESTHOCTH Y€EJIOBEYECKOT0 OMOIOTHIECKOTO KOIa.

TTetpoB ompenenseT s3bIK B Ka4eCTBE BAKHEHIIIETO CPEICTBA COIMAIb-
HOro KoaupoBaHUs. OBNaneHHE S3BIKOM OCYIIECTBISIETCS PEeOEHKOM IpHU
MUHUMAaJBHOHN ITOMOIIHM B3POCIBIX B Tepuon oT 2 no 5 mer. [lo mMHeHUIo
[TetpoBa, B 3T0i CIIOCOOHOCTH OCBOMTH, (PAKTHUECKH 3aHOBO CO3IIATh SI3HIK,
MIPOSIBIIICTCSL 2HO3UC — HEKOTOPOE BPOXKIEHHOE YENIOBEKY KaueCTBO, OTJIH-
YaroIee ero oT »KUBOTHRIX. Hanuuune rHo3uca AeaaeT YeI0BEeKa YeJTOBEKOM —
TBOpLIOM KyJ'leypr. OTCyTCTBl/Ie THO3HUCa y JKUBOTHBIX HC IIO3BOJISICT UM,
BCKaMU )KI/IByIﬂl/IM pﬂ,HOM C 4YCJIIOBCKOM, OCBOUTH 3H3KOB])II>1 MI/lp KyﬂbTypr.
Baxmneiinieii 0COOEHHOCTEI0 THO3KCA SABIISETCS €r0 BCEAIHOCTL. JIro0oi u3
SI3BIKOB, MPEITIOKEHHBIX peOEHKY OT 2 110 5 JeT, caenaeT ero cBouM. Kceratw,
BCESHOCTD YeJIOBEYECKOTO KOJIa MMOATBEPKAACT U UCTOPHS )KU3HU MayTiiu.

B 3axmouenne — npemioxkeHne K Om3Hec-TuaHy. [1oCKoIbKy, Kak yKa-
3BIBAJIOCH BBIMIC, COBPEMCHHBIC TEXHOJOTHH C H30BITKOM O00ECICUMBAIOT
JMOAEH TeM, K 4eMy OHH CTPEMSTCS, TO HEU30EKHO IMpeckIieHne. B pesynb-
TaTe MOSBUTCS CIIPOC HA HOBOE, & UMCHHO: TEOPUH MHUPO3IAHHUSI, KOHIICTIIIUU
€JMHCTBA CYTH BEIIECTBA M pa3yMa M HA JPYTyI0 WHTEIIEKTyaJlbHYIO MPO-
TYKITUIO ISl yIOBJIETBOPEHUS JYyXOBHBIX MOTPEOHOCTEH (KOTOpBIE HE YJIO-
BIIETBOPSIOTCS). TEXHOJOTHIO €€ MPOU3BOJICTBA HYXKHO 3aKJIaJbIBaTh yiKe
ceifuac. 310 — OGaro4ecTUBOE 3aHATHE, TaK KAaK CIOCOOCTBYET HMPUOIIDKE-
HMIO yestoBeKka Kk Co3aTelto.

N.B. Ha wmmrro30opHOCTE Hamielt «cBOOOIBI BOJMM» HaMeKadu u [e-
renb, u lllomenraysp. JlyXoBHBIC MOTPEOHOCTH YEIOBEKA — KaKHe-TO He-
€CTECTBCHHBIC, HCOPTaHUYHBIC W HEOTpaHWYCHHBIC. BO3MOXHO, 3TO TO-
TpebHoCcTH npossisomux opranu3M JJHK. Yepes yenoBeka, co3gaBaeMo-
ro (BBIpalIMBa€MOIr0) MMM KaK COOTBETCTBYIOUIMH HHCTPYMEHT, OHU
(AHK) ynoBieTBOpsIOT CBOM IyXOBHBIE (OHM K€ Jylla) HOTPEOHOCTH,
CTHEMYJIUPYS YeJOBEKa BEIOPOCOM aapeHalnHa U MPUCTYNaMH HHTYHITHH.
Mpl, a 3HAUUT W Halle MHPOBHUICHHE, O0a3MPYIOTCS HE HA HEKOM BHEITHEM
TPaAHCIICHICHTHOM Hadaje, & Ha UMMaHEHTHOM HCTOKe ObITusa. [losTomy y
YeJIOBEKa HET aJInOu B OBITHH.
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Koe-uto 0 coznanunu

O0HO u Mo Hce MbLCb U mo, 0 4em ama mbulCilb.

[Mapmenun

SIBasieTcst MM BEILIECTBO MaTepueit?
OueBuIHO — HET. DTO TONBKO GopMa Ma-
Tepun. 1 Ham, BeIIECTBEHHBIM CO3JaHH-
AM, JTOCTYIHO HaOJIOAaTh W JIMIIb TPaHC-
(opMary BeIIECTBEHHBIX 00pa30BaHUH,
TO ecTb (OpMBI, a He cofepkaHusd. M, B
KaKOW-TO Mepe, N3MEHATh (OPMBI, HO HE
cozepkanue. Benp dopma — 3T0 mMpues,
OHa HAaXOJUTCSA TOJBKO B HAIleM CO3Ha-
HUH. MBI SIBJIIEMCS] HE TOJBKO HOCHUTEIS-
MU CO3HaHHUS, HO U, OJIHOBPEMEHHO, €T0
NPOAYKTOM; KaK, BIIPOYEM, — €r0 K€ MPOJYKTOM SBIISIETCS M BCE OCTaJb-
Hoe. OTIEeNuTh peaslbHOCTh OT TOTO, KTO ATY PEalbHOCTh (DUKCUpPYET, —
HEBO3MOJXKHO.

B. T'eif3en0epr roBOpHII, 4YTO KOPHH JIIO0O0TO SIBICHHUS YXOIAT B APYyrue
MUpBI, ¥ MBI, JIOJH, HE MOKEM HAOJIIOJaTh M MO3HABATh IPOLECCH, IPOHC-
XOAAIINE B TUX MHUPax, a CIIOCOOHBI JIMIITh BOCHPHHUMATH UX MPOSIBIICHHE B
HallleM MHpe.

JlaHHBIN HaM MHp Kak OBl Ka)XI0e MIHOBEHHE CO3MaETCsi M, B TOXE
MT'HOBEHHE — Hcue3aeT. byip mo apyromy - BCE€ mpeacTaBIsioch OBl B BHIE
MoI00HOM TepeTuIeTEHHOMY KITyOKy 3Mell. Ho amoeo ne nabniooaemces. Kax
Jice 00BACHAEM IMO COBPEMEHHAs HayKa?

AmepukaHCKuil yaeHslid, Mapk YaHrusu, n3ydast peHOMEH Tak Ha3bIBa-
eMOi "3aep)KKU OTBeTa HEHPOHOB" MPUIIEN K 3aKIIOYCHHIO, - MBI TIPEBHU-
auM Oyayiee. To ecTh BUIMM BELIM 33 OHY JIECATYIO0 CEKYHIbI J0 UX (ak-
trdeckoro nosieienus. CoraacHo ero Teopuu (kypHan Live Science), Hamm
yM crioco0eH co3/1aBaTh 00pas3bl TOro, YTO MOSBUTCS 4Yepe3 OJHY AECATYIO
CEeKyH/IBI B OynymieM. DTo MpeABHICHUE MTO3BOJISIET HAaM OBITh HaYeKy, Koraa
B Hallly CTOPOHY JIETHT M4, OHO J]a€T HaM BpeMsl CpearupoBaTh M HOHMaTh
ero. C NOMOMIBIO ATOH CHOCOOHOCTH MBI MOXEM TaKKe, K IPUMepy, YBEpeH-
HO MaHEBPUPOBATH B TOJIIIE.

Buanmo, 310 M oTiMuaeT XUBOe OT HexuBoro. JKuBoe aedcTByeT OT-
TaJIKUBAsICh OT IIPOTHO3a U, IOTOMY, €ro AeHCTBUS Hempeackazyemsl. Ha To
€CTh CTPOTO JoKazaHHas Teopema [lonmepa — «IloBeneHne cucTemsl, B KOTO-
poii JeicTByeT IMpelncKa3bIBaloIiee yCTPOMCTBO, Hempenckazyemo». CuH-
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npom Kaccanapsl, nHaue rosopsi. IIporaos ke — Bcerza NpHONU3UTETIEH.
ITosTOMYy XHBOE, OTTAIKHBASACH OT IPOTHO3a, YaCTO COBEPIIAET OIIHOKH.

[MomuuTe QrbMbI PO M3BEpKeHHsT ByJikaHOB? HOrAa B HUX BUJIHO,
Kak TeKyllas 0 CKJIOHY JiaBa MPOXKUTaeT cede pycio, KOTOPOro He ObLIO
MHUHYTY Ha3al. TOYHO Tak ke CO3HaHMe co3/aeT Al ceds uumosuto usn-
yeckoro Mupa. [lomyyaercs, HaMm 1aH He caM MUp (HacCTOsIIIEe), a TOJIBKO €To
TeHepalys COo3HaHHeM — OJNM3Koe Oyayluee, rpsayiiee. A OKpy>KaeT Hac
(JIETOMUCH» CBEPIIUBIIErOCs — MPOILIOE, KOTOPOE OCTAETCsl HA SKpPaHEe CO3-
HaHUA Kak ciensl B Kamepe Bunbcona. To ecTh, mpoNCXOOUT HE OTpaKEHHUE
MHpa, a ero rnojaranue, — crnenudukanms peansHocty. [losToMmy n HeT Hu-
KaKoro «KiIyOka 3mei». M3o0pakeHrne Ha 9KpaHe — OHO M €CTh TOJIBKO H30-
OpakeHue; TOSBIIETCS U TYT )K€ UCUE3aeT ¢ IKpaHa, CMEHsICh Apyrum. Ha-
IIIe CO3HaHKUE PaboTaeT B PEKUME, OIIEPEKAIOLIEM PEXHUM PEalbHOTO BpeMe-
HU, B peXuUMe MaTephaln3anuu Mbiciaed. Minu, mo-uHomMy, MUpO3JaHuE —
caMu3zar co3HaHus. Bot noyemy JIeHUH roBopui, 4TO BaXKHEE KUHO HUUYETO
Ha 6eJIoM cBeTe HeT, MO0 OenbIif CBEeT U eCTh KUHO. A peaIbHOCTh — 3TO «TO,
4ero Ha 0eJoM cBeTe BOOOIIe He MOXKET ObIThY. TpyIHO MOBEPUTH B Takoe?
A BBI BUaHTE CHBI? [laniee mprMepbl, TIOATBEP K JAIOIIHE HAIly THIIOTE3Y.

ITpumep «mapagokca TouHoct» oT Kosnmoroposa. Ctpenok TeopeTu-
YEeCKH HE MOKET NONacTh B MHUIIEHb: HU TOYHOCTH €T0 IJa3a, HU JOBKOCTH
€ro pyK HMKaK HE MOXET XBaTHTh ISl 3TOro. PaHee roBOPHIIM, YTO CTPEIOK
UCTIONB3YEeT KaKhe-TO HeM3yUeHHbIE BOZMOXXHOCTH CBOCH HEPBHOM CHCTEMBI,
KOTOpBIE MO3BOJISIIOT €My C/IeJIaTh HEBbIoIHNMOE. Ho, MBI Teneps moHNMa-
€M, CO3HaHHE «3arisiJbIBAcT) BIICPEN M KOPPEKTUPYET ACHCTBUS CTPENKa, HE
OTIOBeNIast €ro 00 ITOM.

Axanemuk PAH MarseeB («HuK», Ne8, 2010), rosoput: «Uro Takoe
co3HaHue? DTO Kakas-TO CIIOCOOHOCTh CTPOUTH BUPTYAJIbHBI MHUpP MHpPO-
3nanusi. JlaBHO yxe roBopsT Onodu3uMKu WK (HU3HOJIOTH, YTO YEIOBEK BHU-
JIUT HE CTOJIBKO IJ1a3aMHU, CKOJIBKO MO3roM. Eciii u3MepuTh CKOPOCTH XUMHU-
YECKUX PEaKLHid, KOTOpPBIC MEPEHOCSAT HEPBHBIE UMITYJIbChI, KaXXETCs, 4TO
YBHIETh OJJHOBPEMEHHO BCE, YTO MBI BUJMM, HEBO3MOXXHO. HO 3TO BO3MOX-
HO, TTIOTOMY 4YTO B 3PEHMH y4dacTBYeT MO3r. M 1O OTJenbHBIM JaHHBIM OH
JIOCTpanBaeT OOLIyI0 KapTHHY». ISl TeX, KTO HEe BEPUT aKaJeMHUKy, Ipeasa-
raercs, HaluTe KapTHHKU «magic eye» — HapUCOBAaHHOE Ha MPOCTOM JIHCTE
OyMaru meperuieTeHue 3aypsiiHbIX JIMHAK | ISITE€H, — KOTOPOe MU OIpesie-
JIEHHOH (POKYCHpPOBKE B3I, IMpEBpaIacTcs B 00beMHOE M300pakeHwe,
HHUYETO OOIIEro He NMEIoLIee ¢ MIOCKUM XaoTHYeCKUM n3o0paxeHuem. Ha-
JICIOCh, B PEAIBHOCTH CO3HAHHS COMHEHHH HeT. I 1e Haxomsres (CymiecTBy-
FOT) MPOCTPAHCTBO U BpeMsi? VIMEHHO TaM - B HHPOPMAIIMOHHOM MPOCTPaH-
cTBe, B co3HaHuM. A marepus rue? B mpocrpanctBe. A oHo rue? B co3na-
uuu! A cosnanwue rae? B ymHOM MecTe, ceOe caMoM.
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B anTpomonoruu 3aMe4eHo, YT0 «MHp BOCIPHHUMAEMBIX HAMH BEIIeH
M COOBITHH MBI TBOPHM C ITOMOIIBIO BHYTPEHHUX ITa0JIOHOB, KOTOPBIE 00Y-
CJIOBJICHBI B OCHOBHOM HAIlIUM KYJIBTYPHBIM ONBITOM». COBEPIIEHHO HE3Ha-
KOMYIO BeIlb, J1a €llle Ha He3HaKoMoM (hoHEe MBI BooOIIe He 3ameTuM. M3-
BECTHO, YTO aDOPUTEHBI KAKOT0-TO OCTpOBa B [loMHE3MN HE BOCTIPHHUMAIOT
MIPOJICTAIOIINX CaMOJIETOB.

To, 4TO MBI BUIUM OIPCACICHHBIC BEIIX M UX CBOWCTBA, SBISICTCA pe-
3yJIbTATOM MPUMCHCHHS HAMU TPUHSITOTO B MUPE JIFOJICH MOPSIKA OMUCAHUS
Mupa. BBINOTHEHUIO 3TOr0 ASHCTBUS KXIbIil U3 HAC HAYMHAET 00y4aThCs C
MOMCHTAa CBOCTO POXKACHUS. Mel 3HAacM, 4YTO HYXHO A€JaThb, lITO6I)I MHUDP BO-
KpyT Hac 6blﬂ MMCHHO TaKMM, KAKMM Mbl XOTHM €TO0 BUJICTh.

OCHOBHOE, YeMy Y4YaTcsl JIIOAM C MOMEHTAa CBOETO POXKIACHHUS, YeMY
y4aT UX OKpYXKalolllie — 3TO YMEHHIO BHICTh MHUp, BOCIPHHUMATH OKPY-
JKaroIee TakK, KaK 3TO CBOMCTBEHHO 4YenoBeKy. Kaxkaplil 3 Hac oOpeTaeT 3Ty
CHIOCOOHOCTh HACTPAaWBaTh CBOE BOCIPHUSATHE, YTO U MO3BOJISICT HAM B KU3HU
BHUICTH BEIIW TAaKUMH, KaKUMH BHIAT UX Apyrue Jroad. [Ipomecc Bocmpus-
THUS T.0. CBOJAUTCS K HAaBEICHHIO MOPAIKA, K TOMY, YTO HaIle BOCIHPHHHMA-
foree 0TOpacklBacT OJAHO M IPHUHUMAET OIpEesIeHHBIM 00pa3oM Ipyroe.
bena Toapko B TOM, YTO BMECTE C OOPETEHHEM YMEHHUsS YICPKHBATh KOH-
TpOJIb HaA HOPMAJIbHBIM COCTOAHHUEM CBOECTO MHUpPA, Mbl OJTHOBPEMCHHO BbI-
y4HBaeMCsi 0€30rOBOPOYHOMY OTCEBY BCEr0, YTO MOXKET HAPYIIMTH yCTa-
HOBJICHHBIM TOPSIOK. YMEHHE BHIIETh BEIIU ONPEJETICHHBIM 00pa3zoM mpe-
BpamacTCsa B €AMHCTBEHHO BO3MOXKHOC, a ACHAas KapTHHa MHpa 060pan/IBa-
eTCSI HeCITOCOOHOCTBIO TPEICTABUTh HUYETO, YTO BBEIXOMUT 3a €€ TPaHUIIBL.
PacurctiB HEOONBIION YY4acTOK 3eMJIH, IOCPEAH OCCKpaiHUX MpPOCTOPOB
MHUpa ¥ BO3BEJS KPEIKHUE CTCHBI, HAJIC)KHO 3AIUINAIONINE HAC OT Xaoca, OT
0e3yMusi, — MBI OCTAaHABIIMBACMCS Ha STOM.

[IpoBomuMBIe B Hayaie BeKa HMCCICAOBAHUS IO TEIITAIbTIICUXOJIOTHH
TaKXkKe JOKA3bIBAJIU MPEUMYIIECTBO CHHTE3a HaJl aHAJU30M IIPU 3PUTEIHHOM
BoCTIpHATUH. VccrieioBaHus 110 HEHPO(hU3NOIOT N TIOKA3hIBAIOT, YTO CUTHA
OT CeTYATKH Tia3a MOAYJIHPYET HEHPOHHYIO aKTHBHOCTH JIATEPAILHOTO KO-
JICHYATOTO TeJa TajJaMyca, K KOTOPOMY KpOME 3pHUTEIHHOTO HepBa MOAXOIAT
eIl MATh HEPBOB (AKCOHOB) M3 KOPHI T'oJ0BHOTO Mo3ra. Kopode rosops, To,
YTO MBI BHIUM, Kak MUHUMYM Ha 80% ompeznensercs co3HanueM. MHTEpec-
HO OTMETHTB, YTO CBETOUYBCTBHUTEIBHbBIC KJICTKH PACIIONOXEHBI HE Ha TOM
CTOPOHE CETYATKH, HA KOTOPYIO MAJaeT CBET M300pakeHUs, a Ha OOpaTHOIL.
Tak 4TO CBETy MPUXOIMUTCS AOOMPATHCSA A0 HHX, MPOXOIS Yepe3 CIOH Apy-
THX HEPBHBIX KJIETOK TOJIIUHOW OKOJIO YETBEPTH MUJLTUMETpA. Y OCIUTEIb-
HOTO OTBETAa Ha BOIPOC «3a4eM Tak?» — HEHPOOUOJIOTHS HE UMEET JI0 HACTO-
SIIETO BPEMEHHU. A OTBET MPOCT: U3BHE MPUXOIUT JIHIIb Pa3IpakKUTENb,
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3aIyCKarolui ObICTPBIN mpoliece pedepeHId. A OCTallbHOE — «U3HYTPHY,
OT KOpBI TOJIOBHOTO MO3Ta.

Ecmu Obl Mup ObLT YCTPOEH TaK, KaK MBI €r0 MPEACTABIAIOT YUYEHBIC
MaTepHaUCTHI (yu€Hble, y KOTOPBIX CO3HAHHE BTOPUYHO), TO OH HE MPOCY-
iecTBOBaJ OBl M MrHOBeHUs (eciu Ol uygoM Bo3HUK). Ho, CnaBa bory, atn
yu€HbIe K HallleMy MHUPY OTHOILLIEHHUS HE HMEIOT.

[ledanbHble BOIIPOCHI BCTAIOT M IEpeo MHOH. MHe MHOTAa KaXeTcs,
YTO Halle CO3HAHHWE — 3TO PYAMMEHT KaKOro-TO HEM3MEpUMO OoJiee MOIIHO-
TO W COBEPIICHHOTO Japa, KOTOPHIH MPOSBIAET ceOsl B MTHOBEHUS WHTYH-
THUBHBIX O3apeHHi. BBI e omrymaeTe, 9To Hall pa3yM «ObETCS Kak B TECHOU
MEYypKE OTOHBY», CTPEMICh OCBOOOTUTHCS OT KAKUX-TO OKOB U TPONTHCH
TO’KapOM OCO3HAHWHS [0 MUPO3TAHUIO.

Sl HEe mymaro, YTO MBI YTO-TO 3HAEM, KpOME TOTO, YTO YMEeM CIHETaTh,
Wik, UHa4Y€ roBops, TOJLKO TO, YEMY CHOCO6HI)I JaTb KOHCTPYKTHUBHOE OII-
peaciicHue. MCI[I/ITaI_II/II/I, KOHTEMIUIAIIUN — 3TO BCETO JIMIIb MHCTPYMEHTEI,
HE OTPUIIAI0 — HHCTPYMEHTHI Xopoiuue. Ho 51 He CTOPOHHUK abCcONOTH3aLUH
4ero-nmu0o. MeI emé ciuikoM yacto ommbaemMcst. MOXXHO, a MHOTIA ¥ HY K-
HO, IPUOETHYTH K TIOMOIIY TOYHBIX HAyK.

Ho, B «TOYHBIX» HayKaX MpHU pa3pelieHuH podiemM, He IPUHATO BCIIO-
MHUHATh O IJIaBHOM Y4YacTHHKE 3Toro neicrBa, — o CO3HAHUU, kotopoe,
(haKTHYECKH, ¥ CTAaBUT BOIPOCH U (DOPMHUPYET HAa HUX OTBETHI. ITO 00CTOS-
tenbeTBO otMetwit O. lpéaunrep: «Heoco3HanHo, 1 He OyAydn CTPOTo Mo-
CJIeIOBATENBHBIMU B 3TOM BOTIpoce, MBI nckiodaeM CyOnekTa [lozHanms u3
cthepsl IpUpOABI, KOTOPYIO TBITaEMCS TIOHUMaThy. MUp U HAC - 3TO TBOP-
4yecTBO (TeHeparus) co3HaHusA. EcTb i Mup B ce0e, M 9TO OH MPENCTaBISIET
cam o cebe B CEBE, my1st Hac moka He NMPUHIMITHATIBHO.

Ha camoMm Jnene He CO3HaHUE NPHHAAJICKHT HAM, a Mbl CO3HAHHUIO.
Co3HaHue — KOJUIGKTUBHBIN, cuHepreTndeckuit peHomen. [locie poxaeHus
y deloBeKa pacTéT He TOJILKO TEJI0, HO U OpraHbl JOCTyNa K 0eCCMEPTHOMY
KOJUIEKTUBHOMY CO3HAHWIO, — BepOaJIbHBIA U 00pa3HbIi SI3BIKK WITH, KOpOuUe,
pasym (ym). MBI celiuac He TOBOPHM, OTKYJa B3sUIOCH KOJUICKTUBHOE CO3HA-
uue. O6 3TOM IOroBopuM B 00JIee Y3KOM KpyTy U B JIpYyTOii pas.

JKW3Hb OTIETBHOTO 4YeIOBEKa CIUIIKOM KOpPOTKa, OH B OAMHOYKY 32
CBOM KOPOTKHI BEK M CAMOCTOATENBHO, 0€3 TOCTyIa K KOIJISKTHBHOMY CO3-
HaHMO (mpaBwibHee, mpocto kK CO3HAHMUIO), ocBom OBl 32 CBOIO KU3HB B
MHupe He Oouble, ueM MapThimka. Ho deroBedecTBO B 1eIoM, BceX BpeMEH
1 HapOJIOB, IIUTACT, XPAaHUT U pa3BUBAeT CO3HaHME. B3anMOOTHOIIEHUS KO-
JIEKTUBHOTO CO3HAHWS M HHIWUBHUIYaJIHFHOTO pa3yMa MPOWLIIOCTPUPYEM aHa-
norueit: peka popmupyer Oepera, a Gepera HapaBIsIOT PEKY.

Co3HaHKMe — 3TO HEUTO MEPBUYHOE, KAK HEYTO, YTO HEJb3s1 OOBSICHUTH
Ha OCHOBE 4ero-to apyroro. Co3HaHHE MPOCTO €CTh, U OHO, B KOHEYHOM
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cuere, U SBIACTCS SOUHCTBEHHOH PeallbHOCTBI0. DTO €CTh HEYTO, YTO MHpO-
SBJISIETCS B Bac, BO MHE M BO BCEM BOKpYT Hac. TO eCTh OHO TBOPHUT HE TOJIb-
KO WJUTIO3MIO MaTEePHH, HO U WIIIIO3MM HALIMX MHAWBHIYaJIbHBIX CO3HAHHIA.
[ompoOyliTe YCOMHUTBCS B pealbHOCTH co3HaHMs. [lomyaninocs?

Takyro TOUKy 3peHHs MPUHATO HAa3bIBaTh MHUCTHYECKOH, TaK KaK OHA
XapakTepHa Ui OOJILIIMHCTBA MUCTHYCCKHX yueHuil [1]. CorimacHo TakoMy
B3Iy, CO3HAHHUE €CTh MePBUUHAs PEalbHOCTh, €CTh CYIIHOCTh BceneHHol,
OCHOBaA ObITHS, BCE ()OPMBI MATCPUM U JKUBBIC CYIIECTBA €CTh MPOSBICHUS
3TOr0 YHCTOrO CO3HaHM. MucTHdeckoe MpeCTaBIeHHE O CO3HAHUH OCHO-
BBIBAETCS HA OMBITE BOCIIPUATHUS PEaIbHOCTH B HEOOBIUHBIX MOJIycaX CO3Ha-
HUS, ¥ 3TOT MUCTHUYECKUH ONBIT He mojajaercsa omucanuto. OH ectb... Ho,
OJTHAKO, TAKOB W BCSKHUI Apyroi ombIT. [logymait o cBoeM COOCTBEHHOM Te-
ne, — ropopui llpu Aypa0uHIO — KOT/Aa THI 340POB, TO HE CO3HACIIb MHO-
JKeCTBa 9acTel, U3 KOTOPBIX OHO COCTOWT. THI CO3Haemb ceOs Kak eIUHBII
opraau3M. TOJBKO KOTIa YTO-TO HapyIIaeTcsl, Thl HAYMHACIIH 3aMeYaTh CBOM
TIIa3HbIe S0MOKK wid riaaHapl. [TomoOHBIM 00pa3oM, COCTOSHUE TEepEeKUBa-
HUS BCEH peabHOCTH KaK €IWHOTO IENIOTO — 3TO 3J0POBOE COCTOSIHUE NI
MHUCTHKOB. PazneneHne Ha OT/eNbHBIE OOBEKTHI JUII MUCTHKA BBI3BAHO He-
MOPSJIKOM B yMeE.

Jymarto, urto, eciu Koraa-mi6o u nosButcs Tpya «Co3HaHHE, KaKk OHO
€CTb», TO €ro aBTOPOM OyIeT CyIIecTBO, o0iagaromee HEKUM HEH3MEPHMO
0oiee KaueCTBEHHO COBEPIICHHBIM, YE€M UYEIOBEUECKOE CO3HAaHHE, JapoM.
EctecTBeHHO, KakuM OBl HayYHBIM MEIIUICHHEM MBI K TOMY BPEMEHH HE BO-
OPYXKHITUCh, IOHATH ITOT TPYA He cMokeM. Ho, ecnu ciryquTes 9yo, M KTO-
TO W3 Hac, HAIpUMep, 5 Wik Bbl, MO BHUMATENBHBIA YHTATEIh, TOCTUTHET
CYTh CO3HaHMs, TO 00IOCH — 3TO OyAeT OJHOBPEMEHHO O3HAa4aThb U KOHEIl
BCETO CBETA.

WHTepecen HaydHBIH B3I coBpeMeHHOro (uinocoda o0 oTHomre-
HUs Mupa K Mbeicnu o mupe. @unocop Kapern CBachsiH B WHTEPBBIO IS
xkypaana DKCITEPT [2] roBoput: «B ¢dwmrocodckoit Tpaaumumu HAIALIO
HEKHH CJIETION yToJl, Ha CYeT KOTOPOTO CIEAOBaJIO0 OBl OTHECTH OOJIBINNH-
cTBO GUIOCO(CKUX CPHIBOB M TYMHUKOB. DMIOCODHI BO Bce BpEMEHA OTIIH-
Yaiau MUP OT MBICIH M HAXOIMJIN MHpP BCIOAY, KpoMe ToJ0Bbl. CUNTAIOCH,
YTO MHUP — TaM, «BOBHE», a MBICIIb — «BHYTPW», IIOCIIE Yero BO3HUKAT (a-
TaJbHBIN BOMPOC O MO3HABAEMOCTH WM HETIO3HABAEMOCTH MHpPA CO BCEMH
ero OpeIoOBBIMH «BellaMu B cebe» u Tak nanee... Cnpocute nroboro (pu-
nocoda wim Hedunocoda, B paBHO), Tae HaxoxasaTcs Beun. OH MOKaKeT
Ha MHUp BOKPYT ce0si. A Terepb CIPOCUTE €T, TJe HaXOATCs MBICIH O Be-
max. OH TKHET manbiieM B rojoBy. Kak Oynro cama royioBa ¢ MBICISIMH
(unmm Oe3 HUX) CyLIECTBYET HE B MUpe, a 4épT 3Haer rje. ['1a3 BuauT aepe-
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Bo. JlepeBo B Mupe u mup. Ho rna3, Bugsmmuii Mup, — Toke MUp. Bbuto Ob1
JOOOTIBITHRIM MOCTYIIATh ITyTHUKA, OTKa3aBIIero Osl emy B 3ToM. Ha 310it
npoctoil oueBuaHocTH (WM, o Hume, «OCKOpOHUTENBLHOW SICHOCTHY)
pyuarcst punocoduu U onarTcs yMmel. J{eno He B TOM, 4YTOOBI OHSATH €€,
a B TOM, 4TOOBI BBIACPKaTh ¢€ MOCeACTBUsA. Eciu ria3, BHIANIMA MUD,
€CTh U CaM MHUP, TO MUP HE TOJIBKO BUJIUM, HO U BUIUTY.

Wuauye roBopsi: MUp HE TOJBKO MBICIUM, HO M MBICIHUT. BcmoMHuM,
KCTaTH, JEKapTOBCKOE BBICKa3bIBaHME «MBICHIO, ClI€A0BATEIbHO, CYIIECT-
BYIO». MUp CYIIECTBYET, MMOCKOJIBKY OH MBICIMT U IOCTOJBKY - MBICIHM.
[HonyuyuM, TpUMEHHUTENBHO K MHUPY, HEACTUMYIO TpUaAy: — CYILIECTBYET,
MBICTIIM, MBICIAT. Duimocod HE TONBKO MPABWIEHO TOBOPHUT (IIPAaBIIHHO
TOBOPSAT TIOYTH BCE), HO M NMPABWIBHO MBICIHUT. BOT mMO3TOMY 0COOEHHO ak-
TyaJIeH €ro Mpu3bIB cracaTb NPUPOLY, MNPEXIAE BCEro, OT 3arpsA3HEHMs He-
MpaBUJIbHBIMU MBICJIAMU, @ HC BEIICCTBAMU.

Marematuk B.B. HanumoB, noctaBui 3aa4y HOCTPOUTH MOJIEND «OCO3-
Harore# ceos BeeneHHOM». IT0 U OyIeT «pealbHOCThY» BO BCEU €€ MOJTHOTE,
160 ()eHOMEH CO3HAHWS HE BBIOPOCHIIH U3 UCTUHHO HAYYHOH KapTHHBI MUPA.
Kak ckazan akagemuk MamapranmBiti — (PU3UKa «yrepiiach B CO3HAHHE).

Kakas cuna ynepkuBaet Hamu MbIciIM B opsake? Ilouemy MbI He cxo-
muM ¢ yma? Ecnmu mpeaensHO JanmuaapHO, CO3HaHHE — 3TO 3PQEKT, KOTO-
pBIi BO3HHKACT MpPH MEPeXoie OT OCCKOHEYHOTO YHUCIAa HEMPOSBICHHBIX
BO3MOXHOCTEH K KAKOMY-TO OJHOMY OKOHYaTeIbHOMY BapuaHTy. Co3HaHUE
1 €CTh aKTyaJlM3alys €IMHCTBEHHOr0 OCTABILEroCs BapUaHTa, KOTOPBIM Ipu
3TOM OCO3HAeTCH.

JInteparypa
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OcTOpo:KHO, MATEMATHKA!

KanT roBopmin — «B kax10oM 3HaHMM CTOJIBKO MCTUHBI, CKOJIBKO B
HeM MaTematuku». Ho Bo Bpemena KaHTa moj MCTHHOM NMOHHMMAalld HEYTO
Jpyroe, yeM ceifuac. B Hame BpeMs J0IM NPUHUMAIOT 32 UCTHUHY TO, YTO
JIA€T JIUIIb TAKTUYECKOE MPEUMYIIECTBO U, COOTBETCTBEHHO, ceifiyac He 3Ha-
YHT, YTO Jr00ast eperosHeHHas (GopMyJlaMi CTaThsl COAEpXKaT UCTHHY, OT-
JMYHYIO OT UCTHH 00 ee OeccoaepikaTeIbHOCTH U 0e3rpaMOTHOCTH aBTOpA.
Taxue, HeyTauHbIE ¢ MaTEMaTHYECKOH TOYKU 3pEHHUsS pabOTHI, POJCTBEHHBI
HalmnTKaM ¢ Ha3BaHHeM THna «CIMBa Ha KOHBsIKEe». TONBKO OYEHb HeaJleK-
BaTHBIH YEJIOBEK CTAHET COBAaTh B HACTOSIINH KOHBSIK CIMBBI WM CHINATH B
HETo Aroabl psiouHsl. To ecTh, eciu uies Xopolla, TO OHA Xopora u 6e3 Ma-
TEMAaTHKH.

PaccmarpuBast Bompoc O JOCTOBEPHOCTH MAaTE€MaTHYECKOTO 3HAHUS,
I'Anam0ep yTBepKaai, 4To auredpa UMeeT JeII0 JHIIb C YUCTO HHTEIUICKTY-
AIBHBIMU TTOHATUSAMHU U TEM CaMBbIM — C UAEIMH, KOTOPbIE MBI CAMHU CO3/1ae€M
MOCPEACTBOM a0CTpakuuu. Mo, MPUHIMIBI anreOpsl MOTOMY W HECOMHEH-
HBI, 4YTO OHU COJEpPIKAT JIUIIb TO, YTO MBI CAMH B HUX BIOXWIM. MareMaTuka
HEe MpeTeHAyeT Ha MAaTepUalbHYI0 peau3alMio CBOMX NocTpoeHuil. OHa
JUIIb J1aeT WHCTPYMEHTHI IJISl ONEpHUPOBAaHMS Pa3HOOOpa3HBIMH, BIIOJHE
BO3MOJKHO HE CYLIECTBYIOIIMMU B PEATBHOCTH, CTPYKTYpaMHu.

Maremaruka — ueaJucTHIecKast HayKa, U B OTIMYHE OT €CTECTBEHHBIX
HayK, U3y4aeT He SIBICHHS IPUPOJIBI, a IOTHIECKUE TOCTPOCHHUSI, U 3KCIIEPH-
MCHTBI B MaTEMaTHKE SIBIISIOTCA HE HCIIBITAHUEM IIPHUPOJBI, @ HCIBITAHUEM
THIIOTE3 B YCJIOBHSAX JIOTUKH, € THIOTE3BI MPOBEPSIIOTCS HE B ONBITAX, a B
CHeNMaTbHBIX JIOTHYECKUX MPOIlelypax, KOTOPhIe HA3BIBAIOTCS TEOPEMAaMHU.

Jlormueckasi MpaBOMEPHOCTh HEKOTO MOJOXEHHS OTINYAETCS OT ero
JIEUCTBUTENBHON MpaBOMEpHOCTU. JlelicTBUTENbHAs MPaBOMEPHOCTh HILET
MOJTBEPXKICHHUS HE B TIOHATUHHON MCTUHE, a B SMIIUPUKE KOHKPETHBIX CIy-
qaeB. J[eiCTBUTENBHOCTD — 3TO TO, YTO IEHCTBYET.

Maremaruky, ¢ eé€ crporoi auddepeHInpOBaHHON M YETKO OIpelie-
JICHHOM CTPYKTYpOH, CIIeAyeT pacCMaTpUBATh KaK 4acTh HAIIEH MOHATUNHON
KapThl, @ HE KaK CBOMCTBO CaMOM NE€HCTBUTENBHOCTH.

Maremartika MOXKET UTrpaTh HE TOJIBKO POJIb MHCTPYMEHTA B MO3HAHUU
WCTUHBI, HO U OBITh IYTEBOAWTEIEM B MHP WIIIIO3HH, a TAKXK€ 3aKphIBATh
CBOMM aBTOPHUTETOM BBIXOJ M3 3TOTO MHUpa Ul TeX, KTO TaM OKa3aJCs.

MaremaTuka — 3T0 HCKYCCTBEHHBIH UHTEJUIEKT BTOPOM CTYIIEHU, CPEll-
CTBO, JIMIIAIOIIEE YEIOBEKA CIOCOOHOCTH JyMaTh HOBBIE MBICIIH.

B coBpemeHHO# (u3MKe CyTh Ipollecca yIIa, a Ha €6 MECTO BCTaia
OHa, BeJIMKasi OOMaHIKIA, TOTOBasi O0BSICHUTH JI00YI0, CaMy0 IUKYIO (aH-
Ta3HI0 — MaTeMaTHKa.
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31ech yMECTHO BCIIOMHUTB O cobaukax akazemuka Ilasnosa. [Tomuure:
3BOHOK, MSICO, CIrOHa. MHOTOKpATHBIA MOBTOp. YcCaoBHBIA pediiekc. Te-
nepb: 3BOHOK, CIIIOHA M 0e3 moiydeHus msca. byap cobauka «moyMmHee», y
He€ BIIOJTHE MOTJIO OBI CIIOXKHUTCS IPE/ICTABIICHUE, YTO IIPHYMHON MOSIBICHUS
Msica (MHCTPYMEHTAIBHBIM CIIOCOOOM CO3/IaHMs Msica), SIBIISIETCS BhIJENICHNE
€10 CIIOHBI. Tak U COBpeMEHHBIE YU€HbIE CYMTAIOT, YTO MX MaTeMaTHIeCKUe
yHpasKHEeHUs! (TOYHee, BBIJEIICHUS) SIBISIFOTCSI IPUYMHON PeaNIbHBIX MPHUPOJ-
HBIX TporieccoB. M BCsKMe NMpuIyMaHHBIE UMH T'paBUTAIMH, MEPHOCTH U
CHHTYJISIPHOCTH JIEWCTBHTENILHO €CTh B MPHpOAe camu 1o cede. TpyaHo us-
0aBUTHCS OT YyBCTBA OCTPOH JKAJIOCTH K 3TUM JIIOISIM.

ABTOp 3THX CTPOK CKPOMEH M CAMOKPUTHYEH U K «IMaTeMaTHKam» ce-
01 He mpuuHcisieT. [Io3ToMy B JaHHOM Cllydae MOJIb3YeTCs aBTOPUTETHBIM
MHeHneM AHpu Ilyankape [1], MHeHHeM, KOTOpoOe, BBIpaXkas XapakTep U
CMBICIT IPUMEHEHHUS] MaTeMaTHUeCKHX METOOB, 3BYYHT CIIEIyIOUIMM 00pa-
30M: «MOXHO 3a7aTh BONpPOC: Mo4YeMy B (pU3MYECKMX Haykax 000OLIeHUE
TaK OXOTHO NMPHHUMAET MaTeMaTudeckyro (opmy? [IpuunHa 3TOro NoHsTHA:
OHa COCTOUT HE TOJBKO B TOM, YTO HPUXOJHUTCS BBIPAXKaThb YUCIIOBBIE 3aKO-
HBI, HO, TIPEXK/I€ BCETO, B TOM, YTO HAOJIONAaeMOe SIBIICHUE €CTh Pe3yJbTaT
CYNEepHo3uIK OOJBLIOTO YHCIA AJIEMEHTAPHBIX SBJICHUH, MOJOOHBIX JpYyT
JIPYTy: 3HAYMT, 3/IeCh BIIOJIHE €CTECTBEHHO IMOSBUTHCS U QepeHIaTbHBIM
ypaBHeHUsIM. OTHAKO HEJOCTATOYHO YTOOBI KaXI0€ IEMEHTapHOE SIBIICHHE
MOJUUHSJIIOCH TPOCTBIM 3aKOHAM; BCE IOJUIC)KAIIUE COYCTAHWIO SBIICHUS
JIOJDKHBI TIOAYMHATHCS OJHOMY M TOMY K€ 3aKOHY. TOJIBKO B 3TOM CIIydae
MaTeMaTuka MOXET MPUHECTH TI0JIb3Yy, MOTOMY YTO OHA HAY4YHT Hac code-
TaTh MoA00HOE ¢ MoAoOHbIM. Llens ee — mpeackasbIBaTh Pe3ysIbTaT cOYeTa-
HUsI, HE MIPOJIEIIBIBAs €ro IIar 3a maroM Ha camoM jene. Korna npuxoaurcs
MOBTOPSITH HECKOJILKO pa3 OJHY M Ty e ONepalutio, MaTeMaTHKa [03BOJISIET
HaM U30eKaTh 3TOr0 MOBTOPEHHUS U IIyTeM 0CO00Tr0 Pojia MHAYKIIMHU 3apaHee
y3HaTh HY)XHBIH pe3ynbraT. OJJHaKO JJIs 3TOro HE0OX0ANMO, YTOOBI BCE OTH
orepanyy ObUIM MOJOOHBI JIPYr ApPYry; B NMPOTHBHOM Cilydae, OYEBHIIHO,
MPUILIOCH OBl Ha JieNie BBIMOJIHUTD UX OJHY 3a JPYrod ¥ MOMOIIb MaTeMaTH-
KM, OKa3ajlachb Obl HEHY)XHOH. TakuM 00pa3oMm, BO3MOXKHOCTH POXKIACHHS
MaTeMaTn4ecKoi (U3UKH 00YyCIIOBIICHA MPUOIM3UTEIBHON OJHOPOJAHOCTHIO
N3y4aeMoro IpeaMeTa. JTO YCIOBHE HE BBINNOJIHACTCS B OHMOIOTHUECKHX
HayKax: 3/1eCb Mbl HE HaXOJUM HU OJHOPOJHOCTH, HM OTHOCHTEIHHOH HE3a-
BHUCHMOCTH Pa3HOPOJHBIX YaCTEH, HU MPOCTOTHI JIEMEHTapHOTO SBICHUS.
[TosTomy OmosOTHS BEIHY)XKCHA IpUOETaTh K MHBIM IIpHEeMaM 0000IIEeHIU.

A MoOXeT ObITh U B (pU3MKE OZHOPOTHOCTh U OTHOCUTENbHAS HE3aBH-
CHUMOCTB — 3TO YZ0OHasI U1l MAaTEMaTHKOB I'MIIOTE3a, @ HE PEaTbHOCTH?

BcrnomuHas MapKCHCTCKO-JIEHHHCKYI0 (Dritocoduio, MOXKHO CKa3aTb,
YTO «OCOOBIN BUJl MHAYKIIUW» — MaTeMaThdyeckasi MHAyKIUs — paboTaer B
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TEX cd)epax, A€ KOJIMYCCTBCHHBIC UBMCHCHUA HE IPUBOJIAT K KAYCCTBCHHBIM
CKa4dKaM.

A BOT YTO IHUIIET CO3JATENb «TEXHUUIECKOTO MO3ra» AHTOHOB B.M.:

Peanvnouii usuveckuii mup, u 6 mom uyucie MmexHuwecKul, MONCHO
B0CNPUHUMAMb UHIYUTNUBHO 8 YeLOM, d MOJ*CHO — Yepe3 OpobieHue e20 Ha
anemenmol, mo ecmo Jnocudecku. IIpotidos no emopomy nymu, 102Uyucmol
NPeonodNCUNU 8 KAueCmee INeMEeHMO8 — Napamempbl, KOMopble MONCHO
NOHUMAMb KaK usuyecKue eIUYUHbl GHeUHEe20 N0 OMHOULEHUIO K Yel06e-
Ky NpOCMpAancmea, umeroujue pasmMepHoCmu, HAnpumep Mmacca 8 Kuio-
apammax, paccmosuue 8 mempax, epems 8 cekynoax. C noseieHuem napa-
Mempo8 Mup cmai, 06pazHO 2080ps, Y2l08AMbBIM: €20 HAYAIU U300pa-
Jocamov 8 uoe MpPEXMEPHO20 UMU 0adice MHOOMEPHO20 ZPAHEH020 Npo-
CMpancmea, a cumyayuu — 6 Qopme MHO2OMEPHO20 BeKMOpA 8 MOM Jice
npocmpancmse. Henosek nepecman 008epamov c8OUM 21A3AM, CEOUM YUAM
U NPOYUM OP2AHAM HY8CMB: 8CE BOKPY2 OH CMANL USMEPSIMb O NOMOUbIO
npubopos. Toeda u B03HUKNA HAYKA MAMEMAMUYECKO20 MOOEIUPOBAHs,
V8A3b18AIOUAsL COCMOSAHUS UL NPOYeccvl ¢ napamempamu. Buiasnenue na-
pamempuueckux 3a8UCUMocmel 8 HayKe U MmexHuKe NpuHsILo 8 08a0yamom
cmoaemuy noYmu CMUXUUHbIU Xapakmep: Mamemamusuposanlochb 6C€ 8o-
Kpye, 102UKa MopiHcecmeosand.

Ho npuwno epems, u smom nayunwvliil no0xo0 uciepnan cebs, He no-
MO0 eMmy dadice NosIBAeHUEe MAK020 MOUWHO20 HAYYHO20 UHCTNDYMEHNA, KAK
9NEeKMPOHHASA GblyUCIUmMenbHas mawuna. Kaoscemcs, naobopom, smu mauiu-
Hbl YCKOpUIU 3asepuieHue mamemamuzayuu gusuueckoeo mupa. Camvim
MPYOHbIM MOMEHMOM 8 MAMeMAmuyecKkom MOOeIUpPOBaHUU OKA3AN0CH 6bl-
sA6NIeHUe JIOSUYeCKUX 3A8UCUMOCTEl, (DOPMATU308amb KOMOpble Hel08eKy
npaKkmu4ecku He yOaémcs, MOJICHO YI0GUMb C6513b COCOSIHUSL UTU NPOYeccd
C OOHUM napamempom, mpyoHee — C 08yMsl, euje mpyoHee — ¢ mpems, d
ecu YUCi0 napamempos npesviiiaem 0ecsimox, mo peuams maxue 3a0ayu
4e108eKy OKA3bIBAemcs He no0 cuiy. Yciogchsaem 0eno u mo, Ymo 8 mupe
Kpome napamempos ecmo ewje NpUsHaKu 1 Gaxkmopul, He umeiowjue pasmep-
HOCmel: UX Mamemamuxa CmopoHUlach éce2od. A Koz0a nossuiacs Heoo-
XOOUMOCTb UCNONBL306AMb O/l NPUHAMUSL peleHull ewé u oopasvl, 3pu-
mebHble, CIYX08ble U UHbLe, MO JTOSUKA OKA3AIACH 8 euje DonbueM 3ampyo-
HUMENbHOM NOJ0JNCEHUU. YKIOHAACL OM pelleHUs CI0NHCHbIX NPAKMUYECKUX
3a0a4, HAYKa MAmemMamuiecKko2o MOOeIUPOSaAHUs NOCMENeHHO COud Ha
UCKYCCmB0 00KA3AMeNbCms. I02UKa cmaia pabomams cama na cebs. Haice
mozoa, Ko020a 6bll0 OCO3HAHO, YMO MHO2ONAPAMEMPUYECKYI0, MHO2ONPU-
3HAKOBYI0, MHO20AKMOPHYIO U 0OPA3HYI0 UHGOPpMAYUL MOICHO nepepada-
Muleams MOIbKO MAKUMU CHOCOOAMU, KAKUMU ONEPUPYem JCUBOU M032, Mo
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U mo20a HayKka He cpasy 63a1a Ha 600pYJiceHue oOyueHue, a no-npeicHemy
nulmanacy Haumu 6bixo0 6 aocuxe. Iloasunocs dadice yenoe Hanpagienue 6
Hayke — meopus pacno3Hasanus 0opazos, KOMopas UCXoound u3 mozo, ymo
MO32 JHCUBLIX CYUjecms, npexcoe Yem NpuHAmyb peuienue 8 1o0ol cumyayuu,
pacnosnaem 3my CUmMyayuro 102U4ecKum nymem, aubo cpasHueas e€ ¢ sma-
JIOHHBIMU CUMYAYUAMU, XPAHUMBIMU 8 CBO€ll namamu, 1ubo nepepadbamviéas
00pasHy10 uHGOpMayuio no ONpeoeNéHHbIM 3aKOHAM — Peuaruum npasu-
nam. CKpoMHble ychexu meopuu pacnosHasanus oopazoe blHYyOUNU HAYKY
UCKamy uHvle Nymu nepepadomKu CioHCHOU UHgopmayuu.

Koneuno, ckazaHHOe BBIIE MOXXHO HM3JIOXKHTH OOJee JamuaapHO.
Jlermo B TOM, 9TO Mepexo] K CTPYKTYpe MPOUCXOINT 3a CUET OTKa3a OT MET-
PHUKH, a Iepexo]] K MeTpuKe (mapaMeTpu3anus) — 3a CU€T 0TKas3a OT CTPYK-
Typbl. B mocieqHem cimydae MBI BBIOMpaeM THIIOBOW KayeCTBEHHBIN dJie-
MEHT CTPYKTYPBI, HCIOJIB3yEM €r0 B Ka4€CTBE MEpPHI, YXOAs1 OT KauyecTBa K
KOJIMYCCTBY C 6OJ'ILIHI/IMI/I MOTEPAMU U UCKAKCHUAMU.

Crnennduueckas Npupo/ia 3TOro HCKaKEHHs ONPeAessieTcs CenupUKoit
Hamlero yma. Bee mpuposassle npoueccsl HUKIMYHBL. B 3TOM acnekre mpu-
pona HecrieruduyHa. Ham ke co3HaTenbHbIH 0TOOP JaHHBIX OOHaXKaeT He
MOJIHBIE METJIM TUX IUKIOB, a TOJBKO JYTH ITUX METelb, BBIPE3aHHBIC U3
CBOEH MaTpHIlbl HAIIMM M30MpaTeNIbHBIM (IIeJICHANPABICHHBIM) BHUMaHUEM.
PesynbraT Takoil mapaMeTpu3aluy BBITISIUT OY€Hb HCKYCCTBEHHO, HOO BCE
COCTaBJICHHOE U3 HEIKBUBAJICHTHBIX YaCTEH, HE MOXKET CIYXKHTb IOITHOLICH-
HOW TpaHC(HOPMAIMOHHON JNHHUEH. BCIOMHHUTE MpPUTYE O CEMH CIIEIBIX
Myapenax u ciaoHe. Hazmeroch, unTarens, IPOYUTABIINN CIEAYIOIINE Jalice
paszensl o TaitHax JIyHBI, 0 METO#axX CO3JaHMs TpaBUTAlUH, O (rtocoduu
MOCTYNaTCJIbHOTO ABUXCHUA, — l'IpI/IJIéT K KOHKPETHOMY IMOHUMAHUIO TOJIBKO
YTO MPOJCKIAPHPOBAHHOTO.

Oustocodsl TOBOPAT: 0Opa3oBaHUe YOUBAET KHUBYIO CYLIHOCTh YEJIOBE-
ka. OHO CTaBUT 3HAK HAa MECTO BelU. 3HAKOBasl CHCTEMa yCKOPSIET KOMMY-
Hukaiuo. [IoHATh 0 3By4aHUIO CI0Ba, O KAKOM BEUIM UAET peusb, - 3TO U3-
0aBisieT OT HEOOXOJMMOCTH YYBCTBEHHOT'O CONIPUKOCHOBEHUSI ¢ Heil. OTHUM
CJIOBOM, 3HaK — 3TO CKOpocTh. Ho Bems, oOperast MMsi, CTAHOBUTCS MPUHIIN-
MUAJIbHO WHOM, BBIMAJAeT U3 NpupoaHoro mupa. C mpeacTaBIeHUsIMU O pe-
AIBHOCTH JIETYE UMETH JIEJI0, UM C CaMOM PealbHOCTBIO, M MBI IPHHUMAEM
CBOM MPEACTABIICHUS O PEATBHOCTH 3a PEaIbHOCTh. [ YenoBeK Teneps UaéT
¢ 0OJBIION CKOPOCTBIO HEBEAOMO Ky/a, OPHEHTHPYSCh TOJIBKO «II0 MOKa3a-
HUSIM TTPUOOPOBY.

Jlnteparypa

1. ITyankape A. O Hayke: niep. ¢ ¢ppani. — M.: Hayka, 1983.
2. AutonoB B.M. OGyuaembie cuctemsl ynpapienus. — Jlunenk: V3a-Bo
Junl'TY, 1998.
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HNndpopmanus

Bcenennas eviensioum CKopee Kak eeju-
Kas MblCJlb, HeM KAK 6e/IUKAA Maulura.

Jox. Jxune

WHadopmarmst — 3To KOJOBOE TPEACTABICHHE CTPYKTYPBI, — CTPYKTYPHI
COOBITHS, MO3BOJIAIOIIEE 3aIIOMHUTD (3a)MKCHPOBATh B MAMSTH) 3TO COOBITHE
B (hopMe yIoOHON I peann3ayi MOCIIeTyONNX KOMMYHHKATHBHBIX B3aH-
MOOTHOLIEHHI OpraHM3aly C JIPYyrUMH opraHmzaimsmu. [Ipu oTcyrcTBum
MaMATH U s3bIKa KOAWPOBaHUS, HH(popManus cymecTBoBaTh He MoxeT. Eciu
OBl JroM OOIIANKCH TEJIETIATUYECKH, TO, CKOpEee BCETO, MICbMEHHOCTh Obliia
0p1 nepormpudeckoil. Bo3aMokHO, coOXpaHuBIIIeeCs UEPOTTH(YUIECKOE TIHCh-
MO — 3TO Hacjielye 3a0bITOr0 HaMU CBOETO TEJIETIaTHYeCKOro IPOILIOTO.
[IpencraBneHne CTPYKTYPBI COOBITHS €r0 KOJOM O0ECTIeYrBaeT U TO, YTO MBI
Ha3bplBacM CKaTHeM HH(popMaimu. Pedb umeT o 3aMeHe MOIYYCHHOTO Je-
CKPHUIITHBHOTO OIPE/IeNICHHUs], KOHCTPYKTHBHBIM ompezaenenneM. Ho Takas
3aMCcHA BO3MOXKHA, CCIIH TOJTydYaTelb PaclojaraeT MOJCIbI0 COOBITUH JaHHO-
ro tana. MOXKHO cKa3aTh: WH(popManus — 3T0 onupoBaHHAS CTPYKTYpA.
HNudopmanms B cede — 310 cTpykTypa. MHGOpMamus — 3To CHATOE pa3HOOOpa-
31 CTPYKTYpHI U He OoJiee TOro. DTH OmpeesicHNus N30aBIIIOT HAC OT HE0O-
XOAUMOCTH JCIUATh HHPOPMAIIHIO Ha THTIBI (CMBICIIOBAs, IICHHAS U T.1L.).

HudopmanmoHHbIe POILECCH — 3TO pacipocTpaHeHue (Moaudukams)
CTPYKTYp, OHH HIyT TMOJ aKKOMIIAHEMEHT DHEPreTHYeCKUX IpeoOdpas3oBa-
Hull. I3B€CTHO, UTO KOJUYECTBO TUIIOB CTPYKTYp KOHEeuHO. MHTepecHo, 4To,
HECMOTpS Ha Pa3HOOOpaszne TeHETHYECKUX MpPOTPaMM, TeHETHYCCKHH KOI
(s13BIK, HA KOTOPOM «HAIWCAHBD» FEHETHYECKHUE POrPAaMMBbI) OJIMH U TOT XKe
Yy BCEX OpraHW3MOB. [IOMOTHUTEIBHBIM MPUMEPOM K PACKPBITHIO MOHSATHS
WHPOPMALIMU MOXET CTaTh MPHUMEpP COTOCTABICHHS HEKOH TEPPUTOPUH M
KapThl 3TO# TeppuTOopuu. XapaKkTep TepPUTOPUAIBHBIX CTPYKTYP B KOJIOBOM
MPEICTaBICHAN OTpaXeH Ha KapTe. Byap TeppuTopus aOCOIIOTHO POBHOM
(beccTpyKTypHOIT), TO HeYero ObUIO Obl KOAMPOBaTh. HeT pasHooOpa3zus IJist
CHATHSA, — HHPOpManus oTcyTcTByeT. OmHAKO B HAIIEeM CO3HAHWH HAXOJHT-
cs (ecnu He cienoBaTh bepkin) He cama TEppUTOPHSL, a TOXKE TOJBKO ee
«xapTa». Hackompko decTHBIM TororpadoM SBISIETCS HAlle CO3HAHUE — emIé
TOT (KaHTOBCKHIi) Bonpoc. Tem He MeHee, TOBOps 00 MH(pOPMALNH, BCEraa
ClleZlyeT UMETh B BUAY TpHagy — TeppUTOpHs, KapTa, co3HaHne. KoHedHo,
KOJIOBOE IIPEACTaBICHNE CTPYKTYPHI (MH(POPMAIKs), B CBOIO O4epeb, IMEET
CTPYKTYPY, HO 3Ta CTPYKTypa IOCTPOEHA yXKe M0 eJUHOM IS BCeX KapT CH-
creMe. MOXXHO YBUJIETh U MHYIO O0Jiee JMHAMUYHYIO TPHATY:

«Aymeopmayus, Ungpopmayus, Hoenmugurayusy = « Tpaucasyusny,
Besib, cornacHo lllonenrayspy, Mup He TOJIBKO TpencTaBieHue (in), HO emé
1 BoJis (out).
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Pasymeercs, CyniecTByeT MHOYKECTBO Pa3HBIX CHCTEM JUIS OPraHU3aI[HK
nHpOPMAIIMK W, COOTBETCTBCHHO, BCTAéT mMpobiieMa MepeKoIUpOBaHUs, HO
9TO yX€ YHCTO TeXHHUYeckas mpodnema. OJHAKO HENOJHOTa IMepeHoca
CTPYKTYP «TEPPUTOPHI» Ha 3KPaH CO3HAHMS TaKUM «Tomorpadom» Kak Ha-
[Ie CO3HAHWE MPUBOJMUT K MPOSIBICHUIO MPOCTO MUCTHUYECKOrO (DEHOMEHa,
HAJIMYMIO OIMHOOK B JACUCTBHUIX YejoBeKa (opraHu3ma). MOKHO JIH 3TO OII-
paBaats? Jla. Y CIWIDKOM OOIIMpHA «HAIIA TEPPUTOPHS» U Oe3MEepHO
cioxeH ee penbed. He BMelaeMcs Mbl B 3aKOHBI IPUPOJBL, @ BOT JJIEMEH-
TapHBIC YaCTHUIBI OC30IIHMOOYHO CIICAYIOT 3aKOHAM MPUPOABI 0€3 BHIUMOTO
HanpspkeHns. JledcTByroT o npeanucannio. [loxoxe, 9To GpyHKIMOHAIBEHASL
«TEPPUTOPHS», HA KOTOPOW OHH IIPOMHCAHBD», JIOCTATOYHO KOMITAKTHA U
OHOpOIHA. Y HHUX TEPPUTOPHS «COBMamaeT» ¢ kapToil. OHM HE U3MEHSIOT-
Csl, 9TO CNIEAYET U3 UX HICHTHIHOCTH (BCE AJIEKTPOHBI, HAIPUMEP, OJTHHAKO-
Bbl). T.e. OHM BHEBPEMEHHBIC U, CIICA0BATENHLHO, TOJHOCTHIO BIIUCHIBAIOTCS B
TPH U3BECTHBIX MTPOCTPAHCTBEHHBIX U3MEPCHUSI.

3araJjO4HbIM TPEICTABISIETCS TAKOE SBJICHHUE, KaK MPAKTUYECKH OJMHA-
KOBOE€ BOCIIPHUATHE Pa3HBIMH (PAa3IMYHBIMHU) JIFOJJbMH OJHOTO M TOTO XKE 00b-
ekrta. Takoe Morio OBl OBITH PEeaTM30BaHO Yepe3 eAWHBIN Il BceX (M enuH-
CTBCHHBIIT) MEXaHU3M BOCIIPHUATHS, & HHOC KTEXHHUYCCKOE PEIICHUE | IPE/-
CTaBUTh HEBO3MOXKHO.

T'oBopst 00 WHpOPMAIHH, HENB3s HE YIOMSHYTh O PACIPOCTPAHCHHOM
TEPMHHE «KOIHMYESCTBO HH(OPMAIMK», TeM 0O0JIEE YTO MbI yXKE ero TOJIBKO Y4TO
npumersud. C 3THM TEPMHHOM CBsI3aHA HEKOTOPAs HESICHOCTh, H00, 3a4aCTyIO
MIPEATIONIAraeTCs, YTO €CIIA U3BECTHO, YTO TaKOE KOJMYECTBO HH(POPMAITIH, TO
JTOJDKHO OBITH SICHO, YTO Takoe uHpopMarust. [1o aHamoruu MOXHO OBUTO OBbI
CKa3aThb: pa3 MBI yMEEM U3MEPSTH KHUIKOCTH U CHITyYHe MaTePHABI BEIPaMH,
TO U O CaMHX JKHUIKOCTSX W CBIMyYMX MaTepuanax 3HaeM Bce. Ha mousTHn
«KOJIMYIECTBO MH(OpMAIHN», BO3MOXKHO (Kak cka3an Obl Huirie), mposiBiseT-
cs1 mobeia HAyYHOTO METO/Ia Hal HAYKOM B MHTEPECaX TEXHUKH.

®unocopsl TPAKTYIOT WHPOPMAIKIO KaK KaTErOpHallbHOEC 3BCHO IS
CBSI3U MEXIY (DU3MUCCKMM M MEHTAIbHBIM. TO ecTh €€ Heb3st OTHECTH HU K
(U3MYECKOMY MUPY, HI K MHPY MEHTanbHOMY. MH(OpPMAaITMOHHEII Tporiece —
CPEACTBO NEPeHOCa MEHTAIBHBIX CTPYKTYp Ha (pu3uuecKue 1 Hao0opoT.

B »sTOoM cMmbIcne HWHGpOpPMaIMOHHBIC
Ipouecchl MOAOOHBI JIEMOHaM, KOTOpBIE,
[0 TPEICTABICHUSAM MHUCTHKOB, pealn3y-
10T (YHKINHU MTOCPETHUKOB MEXKIAY MUPOM
MaTepHalIbHBIM, U MHPOM aCTPaJIbHBIM.
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danToMacTHKa

Ilpedcmasnsiemes mue, umo 01 Hayaia,
OO0JIJCHO PaA32pAHUNUMb GOM KaKue 08e Geuyu.
umo ecmo 6eyHoe, He uMeroujee 803HUKHOBEHUs
Ovimue u Ymo ecmov 6eUHO BO3HUKAIOWEE, HO HU-
Ko2oa He cyujee. I1naTon

IIpeamobyna

W3BecTHBIN HCcieoBaTeNb TEOPHU W300peTaTenbcTBa AJBTIIYILIED,
00HapyXWJI WHTEPECHYI0 OCOOEHHOCTH Pa3BUTHS TEXHHKH — OHA HJIET II0
IIyTU MOBBILIIEHUS €€ UACANBHOCTU. TeXHUKA pa3BUBAeTCA TaK, YTO BHaJaje
JUIS BBITTOTHEHUST KKAOH (YHKIMM CO3[AaeTCsl CIIEIHaIbHOE yCTPOWCTBO.
Hanpumep, otkpbiBanka 1 OyThUIOK. [locTeneHHO pa3BUTHE OTKPHIBAJIOK
MIOKa3bIBAET, YTO OHU CTPEMATCS K HICATbHOM OTKpBIBaiKe. ToH, KOTOpOH
HeT. MpeanbHasi OTKpbIBaJKa — KOTAa €€ (DYHKIMIO BBINOJHSET OyThIIKA.
3neck OTKphIBaNKa (paHTOMHA.

Tak meicTByIOT M300peTaTeny, JIOAHN, a YK IPUPOAa-TO IOJDKHA HC-
MOJIB30BaTh MPUHIMI (PAHTOMHU3AIMU MPOCTO TOTAIBHO. Benb, «KOHCTPYK-
TOPCKHUE 3aMBICJIBD» U KTEXHOJOTHUN) IMPUPOAbl HAMHOT'O IMPEBOCXOAAT Y€II0-
Bedyeckre. OHAKO HYXKHO 3TO 3aMeTHTh. PaHTOMHOCTh TpeOyeT K cebe mo-
BhILIIEHHOTO BHUMaHUA. [lyankape rosopui: «IlonmHas xoHcmpanust — GyH-
JTaMEHTAJIbHBIA 3aKOH MPUPOJIBI».

Koneco c usmensemoit zeomempueii

C mepBoro B3risia, BOMPOC: MOYEMY MNpUpOJA HE
HCIIOJIB3YET MPUHIUIT Kosieca? — MOMET IMOKa3aThCs
cnoxHeM. OTBET: B T€ BpeMeHa He ObUIO XaiBeeB —
He npuHuMaercsi. Ho, eciu Mbl BO3bMEM, CKa)KeM,
KOJIECO TeJern u Ha 00oje mepesa KaxIoi cruiei
MBICJICHHO CJIeJIaeM MPOIWII, TO KOJIECO CTaHET BbI-
TIISIeTh KaKk MHOXKECTBO (110 YHCIy CITHII) HOT, pac-
MOJIOXKEHHBIX MO Kpyry. BumuM, nmpupona B cBoéM
KoJiece 00O0IIIach BCErO «Iapoi CIUIp (OCTaJIbHEIC
(haHTOMHBI): N1BE TPEX3BEHHBIX HOTH C MHOYKECTBOM
CTereHel cBoOOIBI, 00pa3yroT KOJECO ¢ M3MEHAEMOH reoMeTpuei. Ympas-
JSSICh CO3HAHMEM M TOJICO3HAHNEM, HOTH IIPU ABUKECHUH BBINOIHSIIOT (QyHK-
LU0 KOJIECA C U3MEHSIEMON reoMeTpuel (MEHSETCS MHOXKECTBO XapaKTepu-
CTHK, B T.4. U IMaMeTp, TIPH aJlanTalyu K pensedy mectHocTH). Koseca xak
ObI HeT, a (PYHKIUSI €ro BBINOJHAETCS OJIeCTsIIIE.
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Hanomexnonozuu u panmomuzayus mexnocghepol

B pabore «BBenenue B Teopuio KOHQUIMKTa» aBTOpHI (ApyXHHUH U
KonropoB) ormeuarot: «TexHoNOTrHs BTOPIiack B HAHOMETPOBBIE U BTOpTa-
€TCsl B aHICTPEMHBIEe TabapuThl. JTO O3HAYAET, YTO pabOYUM TEJIOM TEXHHU-
YECKHUX YCTPOMCTB CTaHOBHUTCSA BCE (PU3MUECKOE TENO YCTPOMCTBA, Kak 3TO
UMEET MECTO B XHMBBIX OpPraHM3Max — BCE TENO SBISIETCS OJXHOBPEMEHHO
MIPOYHOCTHBIM KapKacoM, HOCHTEIEM 3HEpruu, uH(popManuud u (QyHKIUH
(HanIOMHHMM, YTO B MEXaHWYECKUX ycTporcTBax 99% ¢usnueckoro Tena nimm
Oonee ABIAETCS MMPOYHOCTHBIM KapKacoMm)». 31eCh CIEAyeT OXKHAATh dajlb-
HEHIIEro pa3BUTHUSl YCTPOMCTB C MPOrPaMMHOM JIOTUKOM Ha OCHOBE HEWMpO-
KOMITBIOTEPOB M KBAaHTOBBIX IPOIECCOPOB.

Mamemamuueckuit KOHMUHYYM U PAHMOMHOCIL Mamepuu

W3BecTHO CBOWCTBO MAaTeMaTHYECKOTO KOHTHHYyyMa: Ha €IUHUYHOM
uaTepBane [0,1] mepa Jlebera MOIIHOCTH MHOKECTBA MPPALMOHATIBHBIX YH-
cen («TONmMHA») paBHA €AMHMIIE, a MEpa MOIIHOCTH MHO)KECTBA PaIHO-
HaJBHBIX YHCENl - paBHA Hymo. Ecim pacrpocTpaHHTh 3Ty aHAIOTHIO Ha
«(usuueckuii MUp», Mepa MOIIHOCTH HEU3MEHHbIX Bellei cocTaBut 0 (Mx
MIOYTH HET), a OocTalbHOE (IyCTOTa) — MHOXKECTBO C MEpOH MoIHOCTH 1.
Buanmo nmostomy npupona u «0ouTcs myCTOTED. A BBI ObI HE HCITYTaTUCh?

DanmomHocmov HAWell HCUHU

Hac mo 3apoxaenns He ObUTO B 3TOM MHpe OECKOHEYHO TOJITO, M HE
Oynmer OeCKOHEYHO JA0NTr0o mocie cMepT. [lomydaercs, Halia KOHEYHas
KH3HB, TI0 CYyTH, — PaHTOMHA.

babouxa Ycyan I[361

B TpakraTe npeBHekuraiickoro guimocoda UkyaHIB3E paccka3bIBacTCs,
KaK OJHaKIBI €My IIPUCHUIOCH, OyATO OH 0a00YKa, BEcelo MopXaromas HaJ
myroM. M BOT, IPOCHYBIIKCH, PIIOCO( TOITO HE MOT TOHSATH: CHUIOCH JIH
emy, YkyaHIssl, uto oH 0abouka, mwim 6abouke CHUTCS ceifuac, 9To OHa —
U>xyaHI3bI.

Danmomnuvle 601u

Muorue ciblmany npo GaHTOMHbIE 00JM, MHOTHE M OLIyIIalH UX, KO-
rza 6osena rojoBa. Mbl ¥ MPOU3BOAMM MBICIH M, OJTHOBPEMEHHO, SIBIISIEMCS
IIPOYKTOM HalMX MbIciaeld. Mbl 1yt cedst B ceOe - HeuTo Bpose haHTOMHOM
60m. MosxeT OBITh, MBI IIPOCTO CHUMCS (MHUMCS) ceOe U qpyT Apyry?
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Ippexm Kupnuan

Dddexr cBeueHHs pa3TUIHBIX OOBEKTOB B
9JIEKTPOMAarHUTHBIX TTOJISIX BHICOKOH HampsKEHHO-
CTH M3BECTEH C HE3alaMsTHBIX BpeMEH («OTHH
cBsiToro DnbpMay). Ho ocoOwlii mHTEpEC 3TO siBiIe-
HHE BBI3BAJIO TTOCIIE TOJydeHus cynpyramu Kup-
mmaH u3o0paxkenus (pororpadum) dhanToMa pac-
TEHHUs] — Ha BBICOKOYACTOTHOH (oTorpaduu mucra
pacTeHusI C BBIPE3aHHBIM YYacTKOM, CBETHJIACh
peanbHO OTCYTCTBYIOIIAS 4acTh JucTa. CBETHIIACh
CO BCEMH CTPYKTYPHBIMH TPOKHIKAMHU.

Maiia

B eBpomelickolf Tpaguuuu MBIIUIEHHE CTPOUTCSA Ha JIOTHKE Apu-
CTOTEJIsI, YTO-TMOO TOJBKO CYIIECTBYET WX He cymecTByeT. Ho ectb u Tpe-
Ths1 popMa ObITHS, ITpeACTaBlIeHHAs] B MHAUHCKONW QHUIOCOGUH Kak TO, YTO
CYIIECTBYET IPH OTIPEIENICHHBIX 00CTOSITEIFCTBAX U HE CYIIECTBYET CaMO I10
cebe. [list ee 0003HAUEHHMS NCTIONB3YIOT CIOBO Maiis. Hampumep: paccmor-
puM OeJblid KpyTr Ha 4epHOM (oHe. ['paHnIia Mexay 4epHBIM U O€NbIM IIBe-
TOM HE NPUHAMJICKUT HU O€I0My, HM YEpHOMY, HO UMEHHO OHA OIIPEACISIET
TO, YTO MBI Ha3bIBaeM QOpMOIl Kpyra. OTa hopMa CYIIECTBYET TOJIBKO IPH
COBMECTHOM HalIM4YMH OEJOro M YepHOro IBETa M HE CYIIECTBYET cama IIo
ce0e, MOATOMY OHa 00JIa/IaeT PUPOIOiT Maiin.

Oobpaszosanue ecmecmeennozo UHmMe1eKma, PanmomHolm nymém

PaccMmoTpuM mocTpoeHue TakoW OpraHU3alud Kak CeTb CBSI3U C KOM-
MyTallMe KaHaJOB WM ¢ KOMMyTauuend nakeroB. CeTH CBA3M COCTOSAT U3
Y3JI0BBIX CTAHIMHA (C PYHKIUSIMH KOMMYTAIFH) ¥ MHOTOKaHATHHBIX JTHHUH
CBSI3M, COCIUHSIOMMX ITH CTaHIMH. Ha y3/ax K CTaHIUsIM aOOHEHTCKUMHU
JTUHAAMHA TOIKITIOYEHBI TOTpeouTenn ycuyr cBs3u. CeTh, Kak MpaBHIIO, HE
SIBIISICTCS TIOJTHOCBSI3HOM, HO JEO00# y3€J CeTH MOKHO COSTUHHTD C JIFOOBIM
JIPYTUM y3JIOM TOH K€ CETH TPAH3UTOM depe3 APYTHe Y3Jbl 3TOH K€ CEeTU
COCTaBHBIM KaHAJIOM CBS3H, 00Pa3yeMbIM C IMOMOIILIO0 CPEACTB KOMMYTAIUN
CTaHIUH W3 MPOCTHIX KaHAJOB CBs3U. [IpocToli (HEeCOCTaBHOM) KaHaJ IMpeJi-
CTaBJIICT COOON YaCTh MPOIYCKHOW CHOCOOHOCTH JIMHUH CBSI3H, HANPSIMYHO
COEMHSIONIEH JIBa y3/1a. Y3JI0Basi CTAaHIUSI CTAHOBUTCSI CETEBOM, eciu odpe-
TaeT CIIOCOOHOCTD peliaTh 3a/1a4y OPTaHU3AIMH COCTABHBIX KaHAJIOB B COOT-
BETCTBHH C TPeOOBAHUSAMU MOTPeOUTENEH, pemas €€ COBMECTHO C APYyTUMH
CETEBBIMH CTAHIUSAMU C HCIIOJNB30BAaHUEM OOMIEro JJIs BCEX CETEBBIX CTaH-
Uil kaHana curHanu3anun. Co3IaHHBIE COSTMHEHHUS MOYKHO HE pa3pyIlaTh,
a Tocie 0CBOOOKICHHST COXPAHATH I TIOBTOPHOTO TIPUMEHEHUS, TOKa HE
MOHAZO0ATCS OAMHOYHBIC TPAH3UTHBIE YYAaCTKH ATHX COCTABHBIX KaHAJIOB
(M X COBOKYITHOCTH, COCTOSIIHE U3 YK€ COCAWHEHHBIX OJUHOYHBIX
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YYacTKOB) IUIsI 00pa30BaHMS HOBBIX COCTAaBHBIX KaHAJIOB, — KaHAJOB IS
YAOBJIETBOPEHHS HOBBIX MPEAIOUYTEHIH MOTPEOUTEIICH.

[ToHATHO, YTO B ATOM Cilydae, PH TOCTATOYHON CTAaOMIHLHOCTH TIpeI-
MTOYTCHUH TOTpeOuTeNel, — BpeMs MPEIOCTaBICHHS YCIIYT CBSI3M M UX Kade-
CTBO 3HAYMTENBHO YIydIIUTCsA. Bemp oOpa3yercss COBOKYIMHOCTh TOTOBBIX K
HCTIONB30BaHUI0 (¥, KaK MPaBHIIO, BOCTPEOOBAHHBIX) MPOTECTHPOBAHHBIX
NpEeABIIYIIAM HCIIOJIb30BaHHEM coenuHeHnd. CBoeoOpa3HOe WCKPHBIICHHUE
nH}opmanmoHHoro npoctpancTBa 1o anajgoruu ¢ OTO Ditnmreiina. Benp
COCAMHCHUSA HE TOJIBKO XPAaHAT CJICIbI 06 yciayrax CBsA3U, OKa3aHHbIX MOJIb-
30BaTCIIAAIM, HO U ABJIAKOTCS IIaMATBIO 06 HX TUITUYHBIX MPEANOYTCHUAX (I/IH-
(OpManMOHHOM TATOTEHHH). HyKHO BCEro JHMIIb «HAYYUTH» CETEBYIO
CTaHIUIO OTICPUPOBATH HE TOJIBKO C IMPOCTHIMU KaHaJlaMU, HO U C UX arpera-
TaMH (coequHEeHUsME). 11 HayduTh BCe CTaHIMH, YTOOBI MOIydmiIack Ooiee
«yMHas»» cuctemMa. HayduTh «MBICTHTE» PEKYPCHBHO: «IETallb JJIS IIOCTPO-
€HHS COeIMHECHHS ATO 1) POCTOM KaHAI, a TAKXKe 2) IeTallb ISl IIOCTPOCHUS
COCIUHEHUS, K KOTOPOH MOIKIIOUEH MPOCTOi KaHam». B nmpuHIHIIe ceTeBbie
CTaHIUU YXKE YMCIOT JIeNIaTh JIMHHBIC COCTUHCHHUS, HO HE 3HAIOT 00 3TOM.
HyXHO TONBKO «HAMOMHHTHY» M 00 3ToM. Jlanpmie oHHn OyayT oOydaThCs
CaMOCTOSTENILHO, CO00PAa3ysICh C «UCTOPHEN NMPEAIIeCTBYIOIIEH NesTeNbHO-
ctu. Jlust cetw, 3ajaHueM HecneqU(UYEcKOro napamerpa, MOXKHO Jaxke
IIPUATh NPOIPECCUBHBIM WM KOHCEpBaTHBHBINM xapakrtep. [lapamerp moin-
KEH OIpCACiATh, Kakol u3 HNMCIOMINXCA COCTaBHBIX KaHAJIOB «pPas3opsATh»
TNICPBBIM, — JOJIBOIC BCEX HeBOCTpe6OBaHHBII\/’I W BIICPBBIC CO3IIaHHBII\/’I )5
TOIIBKO 4TO OcBoOoauBIIeiics. Ho MBI 00paTuM BHHMaHHE Ha TO, YTO MOCIE
00yUeHHS CeTh «yMHEET» caMa Io cede, mpeagantupyercs 0e3 Kakux-ITuoo
CHeLHaJbHBIX MPOLEAYP, NPOU3BOS 3arac COCTaBHBIX KaHAJIOB, HanOoiee
BOCTPEOOBAHHBIX TEKyNIeH, HO JOCTATOYHO CTAOMIBHOW KOHBIOHKTYPOM
norpeduteneid. Bor Tak, NMOCTOSHHO «IepeTanThiBas AHMIMHCKHNA IMapK»
KOMMYTAIIMOHHOT'O IPOCTPAHCTBA, CeTh (PYHKIMOHAIBLHO pa3BUBAETCs cama
mo cebe. Ilpu «mepeTanThIBaHUM» KOMMYTAI[HOHHOTO IMPOCTPAHCTBA CETH
HEaKTyaJIbHbIe OOBEKTHl aBTOMAaTHYECKH MCUE3aI0T, a aKTyaJlbHbIE — POXKAa-
fores. IIpoucxoauT «ectecTBeHHBIH 0TOOP». HOo HEeT akTyanpHOCTH Oe3 Ka-
KOW-1100 cTabuiIbHOCTH. [IpH MOTHOMN K& CTaOMILHOCTH — YMHETh HE aKTy-
anmpHO. Ha OCHOBE 3TOTO IpWHIHIIA CETh MOXET JAeNaTh y’Ke BCE caMOCTOs-
TenbHO. BHENMIHWH MOHUTOPMHT W aJAMHHUCTPHPOBAHHE MOTYT TOJBKO
YXYAWMTH €€ XapakTepucTukd. Henb3st ckazaTh: ceTh oOpelia HCKYCCTBEH-
HBI UHTEINIEKT. bonee eéepuvim 6yoem ymeepoicoenue: cemov, CnocoOHan K
odyuenuro (oomécvieanuro), 6 npouecce (QYHKUUOHUPOBAHUA, O0OHOGDe-
MEHHO AGNANOWUMCA U NPOUeccom 00yueHus, oopena unmesneKm ecme-
CH18EHHUbLIl, OPUEHMUPOBAHHBIIL HA PeuleHUue eé eCInecmeeHHbIX QYHKYU-
oHanbHbix 3a0au. CrnenyeT OTMETUTh, YTO HCIONB30BaHUE NapaMeTpuye-
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CKOTO YIpaBJeHHs Kak Obl HaJeslsieT CeTh «OpraHaMH YyBCTB», OTCYTCT-
BYIOIIMMH Y YeJIOBEKa.

Wrak, MBI BUIUM 3]€Ch CIEyIOlIee: IPUTrOJHbIE K 00yYeHHIO OpraHu-
3alUK CIIOCOOHBI aJlaiTUPOBAThCS K LIEISAM U 33/1a4aM HUCIIOJIb3YIOIIEro MX
HOCHTEISI MHTEJUIEKTa, TaK KaK «HJeHHO» arperupoBaHbl UM C HUM Ha 0ase
BO3HMKAIOIIET0 B HUX B Iporecce 00y4YeHHUs] CBOEr0 €CTECTBEHHOT'O MHTEI-
nekta. EcTecTBEHHBI MHTEIUIEKT — CBOEOOpa3HOE NPOsBIEHHE Ipoliecca
cuMOmo03a.

31ech MBI HaONIOaeM KakK OTHENIbHBIC CETEBBbIC CTaHIMH, MMCIOIINC
CIIOCOOHOCTh K OOYYCHHIO, Pealu3ys OCTATOYHO MPOCTOU perepTyap Iei-
CTBHi{, COBOKYITHO JEMOHCTPUPYIOT MIPUHLIHUITHATIEHO HE TOUIEKAIIYIO ajlro-
PHUTMH3ALUH ACSTENFHOCTD. TO €CTh — eCTECTBEHHBIN HHTEILIEKT!
bonee momysipHO 3TO MOXKHO U3JIOKUTH, pACCMATPHBAsi MEXaHM3M JCHCTBUS
K3II-TIAMSITH - aCCOLMATUBHOTO 3alOMMHaoNIero ycrpoicraa (A3Y), ObiCcT-
poneiicTByroieii OyhepHOi MaMsATh OrpaHUYEHHOro oObema. B mpoiiecce
pa6OTI)I BBIYHCIIUTEIILHON CHCTEMBI OTACJIBHBIC IMTPOrpaMMBbl UJTU 6J'IOKI/I HH-
(hopmaruu 3arpy’karoTcsi U3 OCHOBHOM (ME/IJIEHHOH) MaMsTH B KAII-NIAMSTh,
B IIPUHIIMIIE - 5TO MOXET OBITh MPOCTO ONEpaTHBHAS NaMATh Ha (POHE HaMsi-
TH BHEIIHMX ycTpoicTB. IIpu oOpamieHny K mporpamme WM 3a JaHHBIMH
CHayaja MpoBepsieTCs MX HAIM4YME B K3II-namsTu. Ecim HeoOxoxnmast WH-
(hopmarust HaXOAUTCSA B KAUI-NIAMATH, OHA OBICTPO M3BJIEKACTCS. DTO KAII-
nonananne. Ecmu HeoOxomumas mH(GOpPMAIHS B KIII-TIAMSTH OTCYTCTBYET
(kPmI-mpomax), To oHa BEIOMpAETCsl U3 OCHOBHOM MaMSTH, TIepeaeTcs B pa-
00Ty U OJHOBPEMEHHO 3aHOCUTCS B KIII-NaMsTh. [loBbInIeHHe OBICTpOIei-
CTBHUS BBIYHCIMTEIBHON CHCTEMBI JOCTHraeTcs B TOM Clydae, KOTAa KdI-
NoTaIaHksl peaiu3yloTcss HAMHOTO Yaile, yeM Kali-npomaxu. OmnpezeneHue
HauOoJee 4acTo UCIOb3yeMOoil HH(POPMAIH TPOU3BOANUTCS HE AITOPUTMHU-
4eCKH (3TO HEBO3MOXKHO, CIIOHTAHHOCTh), COXpPaHEHHUE MCIOJIb30BAaHHOW HH-
(opmaru B KALI-NIAMATH TO3BOJIIET «OTOMPATh» HMH(POPMAIHIO, KOTOpas
Yalie BCero UCroib3yercs. MeTos 1okasan cBoo 3(QEeKTUBHOCTD MO (BaxTy,
TaK KakK, HECMOTpPsI Ha CIIOHTaHHOCTh OTJEJBHBIX 3alpocoB, JHOOOH COBO-
KyITHOCTH 3aIlpOCOB CBOMCTBEHHa HEKOTOpas CEpHUHHOCTH, OIperessieMast
HaJIMYMEeM MHTEJIEKTa Y Mojb30oBareneil. EcrecTBeHHOMY MHTEIIEKTY CBOM-
CTBEHEH KOHCEpBaTH3M, OH CTOPOHUTCS TI'yOUTeNbHOW HOBU3HBL [lns wc-
KJIFOUEHHs IIePEIOJIHeHHs KALI-IaMATH - BBIOOpa OTOpAchIBAEMOH 3aIHCH -
UCIIONB3YIOTCS Pa3Hble CTPATeTHH BBHITECHEHHUS, HO OHU MPOCTHI U peau3y-
I0TCS AITOPUTMHYECKY, 03 IPUIIOKEHHS HHTEIIEKTA.
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KoMnbioTepsl, cucreMsl, ppakTaibl — 6a3MC MHPO3TaHUS

Kem dsuoicumvlii niemum paszym...

Kena ynanumana

JluanazoH MHEHHMH O MOCIEICTBHAX
B3PBIBONOJJOOHOTO BTOPXKEHHS KOMIIBIO-
TEpOB B HaIlly >KHU3Hb IIUPOK — OT aroKa-
JIUTICYECKOT0 KIMKYIIecTBa 10 OyHHOM
mmodperndeckoit diidopun. Ipencras-
JsleTcsl HeOOXOIMMOW Tpe3Bas OIeHKa
CMBICTIA TIPOMCXO/IAIIETO U OIpeACIeHIe
JUIT KOMIBIOTEpA TOTO MECTa, KOTOPOTO
OH 3aCITy)KHBAcT.

MsI B iponjioM 1 OyayuieM BUAUM
U IIOHMMACM JIMIIb TO, YTO HAIIOJHACT HAIIC HACTOSAIICC. HaHpHMep, IIOHATH
HaJIM4YMe YJIbTPa3BYKOBOM JIOKAILUK y JIETYYUX MBIIIEH, JIEKTPUYECKOrO pa3-
psna y HEKOTOPBIX PBIO M T.II. Mbl CMOTJIH JIMIIIb HA OCHOBE COOCTBEHHBIX J0-
CTHKEHUH B aKyCTHUKE U JIEKTpOMarHeTusMe. B Toxe Bpems, Ipu OTCYTCTBUU
B IpUPOJC €CTECTBCHHBIX MAarHuTOB, DJICKTPOMArHETHU3M HE 6])1.]'[ 6])1 OTKPBIT.
Uro xe HaM CYXKIEHO YBHICTh U TOHATH B MPHUPOJIE Yepe3 «MAarmdecKuil Kpu-
CTaJUD» CO3JaHHOTO KOMITBIOTEepa?

B TexHUKE HaBHO MPUMEHSIOTCS YCTPOWCTBA C TAaK HA3BIBAEMOH (OKECT-
KO JIOTHKOI», B KOTOPHIX OIPEICICHHOES MHOXECTBO BXOIHBIX CUTHAIIOB
OJIHO3HAYHO ¥ MPAKTUICCKH MTHOBCHHO KOHBEPTHUPYETCS B MHOXKECTBO BBI-
xonHbiX. Jloruka neiicTBust ux mapaimienbHa. [Iporpamma npeoOpazoBaHust
CINHCTBCHHA. OHI/I, CKpPOMHO pef€iaasds OTBETCTBCHHBIC 3aJadu, HUKOTOa HE
BBI3BIBATM QKHOTAXHOTO WHTEpeca Momynsipu3atopoB. Kommerotep —
YCTPOHCTBO, COCTOSIIIEe B OCHOBHOM U3 DJIEMEHTOB ¢ KOMOMHAIIMOHHOH JIO-
FHKOﬁ, KakK 1ejaoec, — OTIIN4YacTCa OT HUX. C TIEPBOTO B3TJIsAJIa CTCIICHD OTJIM-
YHUsl KOMITBIOTEPA OT YCTPOMCTB C KECTKOM JIOTUKOM UMEET TOT K€ MOPSIOK,
YTO W CTCNEHb OTIUYUS IIKOIBHON anreOpbl OT INKOJBEHOW apU(METHKU.
Huuero cBepxbecTecTBeHHOTO. AnreOpa Belb TOJNBKO O0Jerdaer peuicHue
apu(METHYCCKUX 3aja4y, MPEHOCTABISAS TOTOBBIC NIA0NOHBI (TEXHOJOTHH)
noapipsiM. OJTHAKO B HallleM Cllydae, BCe He TaK JIMHEHHO, UMEIOTCS KapIu-
HAJIbHBIC OTIMYHS, 3 IMEHHO:

e qporpamMMa KOMIIBIOTEpA OINEPATHBHO CMEHsieMa M pabdoTaeT He C
caMHMU CUTHaJaMH, a ¢ nHpopmaImeit o Hux (onudpoBka);

® JIOTHKAa KOMIIBIOTEPHON 00paboTKH (TIporpaMMHasi JIOTHKA) IOCIIe-
JoBaTenbHa (MEJICHHA);
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e pasHbBIe MIPOTPaMMBI B IPUHIIAIIE TI0-Pa3HOMY HHTEPIPETHPYIOT OJI-
HY U Ty K€ BXOJIHYI0 HHPOPMANHIO U GOPMUPYIOT pa3HyIO PEaKInio Ha HUX;

® KOMIIBIOTED MOXKET KBa3HOJHOBPEMEHHO HCIIONHATh HECKOJIBKO
(B3aMMOICHCTBYIONINX MM HET) IPOTPaMM, HECKOIEKO KOMITBIOTEPOB (CETh)
MOTYT COBMECTHO peIaTh OJIHY 3a/1ady;

® HECKOJBKO IPOIECCOB (33a4) MOTYT pa3BUBATHCS, OAHOBPEMEHHO
ONUpasCh Ha OJIHY PEEHTPAHTHYIO MPOrPaMMy, M 3a4acTyI0 IIPOrpaMMBbI pea-
JM3YIOT QJITOPUTM PEKYPCHBHO.

HoBpIx cBO¥CTB HEMHOTO, HO BEIb M OCHOBAaHHUSI MAaTEMATHKH KPATKH.
Kpome Toro, ¢yHKIMOHMpYOMas B KOMIIBIOTEpE IporpamMma (mporecc), B
OTIIMYHE OT MPOTPAMMBI YCTPOHCTBA ¢ KOMOWHAIIMOHHOH JIOTHKOH, HE Tpe-
OyeT IOCTOSIHHOTO TIOJIyYEeHHUS 3HAYEHUH BXO/IHBIX CUTHAJIOB, @ MOXET pabo-
TaTh ¢ WX 3amacamu (T.H. XpaHUMBIE JaHHBIC) WM BBIYUCIATH OOJBIIYIO
YacTh STHX CHUTHAJIOB IO 3HAYEHHSIM MajlOil YyacTH Ha OCHOBE MOJENHU Mpo-
[IECCOB KOHKPETHOW 00JacTh mpuMeHeHHsA. 1o ecTh mporpamma, 10 CyTH,
peanuzyeT MoJelb, NMPEACTAaBISIONIYI0 IMPUPOJAHBIE (COLMANbHbIE) IpoLec-
cel. Bee nenno, B KOHEYHOM cUeTe, B HATMIWHU (HOpMaNnn30BaHHOHN U a/JeKBaT-
HOHM Mozenu. KommbioTep — 3T0 yCTpOHCTBO MOJEIMPOBAHUS, M YCIEXH €T0
MMPUMEHCHUA CBA3aHBI C O6HaCTHMI/I, B KOTOPBIX 34 TBICAYCITICTUA C(pOpMI/IpO-
BaIHCh HH(OPMAIIMOHHO-JIOTHYECKUE MOJICIIH — 00paboTKa TEKCTOB, MOYTO-
Basi Ci1yK0a, IeONPOU3BOACTBO, BHIYUCIUTEIbHASI MATEMATHKA U T.J. YCIex
HOCHT OTHOCHUTEIBHEIIN XapaKTep, TaK KaK MPUHIUIHATIHPHO HOBOTO KadecTBa
He naercsa. Kommbrotepy maneko 10 3¢ (GeKToB, MPOU3BECHHBIX H300peTe-
HUSIMH KoJjieca, OTHS (CaMOBOCIIPOM3BOJAIICTOCS sIBICHHS), aBTomara Ka-
JANTHIKOBA (YCTPOUCTBA ¢ KOMOWHAIIMOHHOW JIOTHKOM) U OTKPBITHEM SIBIIC-
HUSl DJIEKTPOMArHUTHOM MHAYyKLUHU. IlocpencTBOM KOMIIBIOTEPAa HEPELKO
IUIOANTCS. MHTEJUIEKTYaIbHEIH MycOp, B KOTOPOM JIOCTOBEpHas HHPOpMAIUsI
TEPACTCA, A€ABTOMATU3NUPYIOTCA O OIMMACHO HU3KOr'o0 YPOBHSA HABBIKKW 4Y€JIO-
BEKa, JIeATEeIBFHBIC CIIOCOOHOCTH TPaHCHOPMHUPYIOTCS B CHMYIISINIO. B npy-
Tux O6J'IaCT$IX, 1€ HET (bopMaanoBaHme Moz[eneﬁ, KOMIIBIOTEP B JTyUIIEM
ciydae mpocto Oecnone3eH. Kopode roBopst, KOMIBIOTEP, B 3aBUCHIMOCTH OT
MecTa NPUMEHEHUs, He JIaeT Yero-Jinbo 0COOCHHOTo, JIMO0 HUYEro XOpolle-
ro. OH Kak OBl «POCKOIIb, a HE CPEACTBO TEPEIBIKCHUM». 3JIbIe S3BIKH
YTBEPKAAOT, YTO KOMIIBIOTEP — JIMIIb «IIPOTE3 JJId MHTCIIJICKTYaJIbHBIX WH-
BaiuIoB». JlaHHAs aHANOTHWS, KaK M BCSAKAas JAPYras, HOCHT OTpaHIMYCHHBII
XapaKkTep, HO OTCBET UCTHUHBLI MAaAacT U Ha HCC. IIyMa}oumﬁ HHa4Y€ 1mpoCcTo
TEIIUT CBOE BOOOpa)keHNe 3a0aBHBIMH WLTIO3USMH WIIH TIPOSBISIET Tpodec-
CHOHAJIBHBIH MIMOTU3M B XOpOILIEM CMBICie 3Toro cioBa. Keratu, [lymkun
THCAJl TYCHHBIM TIEPOM.

Ho, xak mameBam HOKTOp AHOONWT B OMHOMMEHHOM (DHUIBME, «...3TO
OYeHb XOPOIIO, 3TO OYEHb XOPOIIO, YTO MoKa HaM Iuioxo!». [Ipomomkum
MyTh.
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CoBpeMeHHBIE JIIOJIU JKUBYT B UCKYCCTBEHHOW (MMHU JK€ CO3JTaHHOM)
cpene. Jlaxxe OKpy Karolue pacTeHUs! ¥ )KUBOTHBIE BBIBE/ICHBI, BHIPAIICHBI U
mpeoOpa3oBaHbBl UMM I0J] CBOM MHOHATHSA M moTpebHocTH. YenmoBedecTBO
(TOuHEE €TO CO3HAHME) MPEACTABIACTCS YMEINO CACNAHHON MPUBUBKON KyJIb-
TYpHOTO PAcTEHHS Ha AWYKE, OHO HEOPTAaHWYHO, UYXKJIO0 MPHPOAe 3eMIN U
MO3TOMY IIEPEYCTPAMBACT €€ MO M3BICKAEMBIM N3 TE€HETHYCCKON MaMsaTH
KaJlbKaM KOTJa-TO YTPadeHHOro pas. OT0 (10 MHEPIMHU) HOPOKAAET HCKY-
LIEHHE 3aMEHHUThH YeJOBeKa B TaKOM MHUpE Ha 4TO-HHOYAb MCKYCCTBEHHOE,
HalpuMep KOMITBIOTEp. Y)Kachl U POKOBBIE MOCJIEJCTBUSI OTPhIBa YeJOBEKa
oT OMOIIEHO3a M yX0/1a B CO3[aHHbI MM TEXHOLIEHO3 JKMBOIMCAJ €lIe B IO-
sanpomwioM Beke C. batnep [1,2]. Ho, BunumMo, oH, aTeuct, crpaBeiJIuBO
[IO/IBEPraBIIUNA KPUTUKE «ydeHHUe» JlapBUHA, HE NIPUHHUMAJ aKTa TBOPEHUS,
HE BEPHJ B €JMHCTBO pa3yMa M MHUPO3JaHHA U X BEYHOCTh. DOopMHUpOBaHHUE
JM000TO CIOKHOTO OpraHu3Ma (pe3yNbTUPYIOMUH 3P PeKT — cuMON03 0IHO-
KJICTOYHBIX) HJIET C ACNEHHS CIUHCTBECHHON KIIETKU, MHTETPALUH pa3aeicH-
HBIX M (PyHKIMOHAJIFHOH CrienMann3anyy B opransl opranusma. Ilpm sTom
BCE OpraHbl pacTyT Mapajie]bHO, a HE MOCIeAoBaTesbHO (Kak yuut Jlap-
BuH). Vnes pa3Butus BooOIIE SBISETCS NEPBUYHBIM HMOHITHEM, HEAHAIHN3HU-
PYEMBIM, CJIeI0BAaTEIbHO, HE JIOMYCKAIOIINM PENYKIUH B popMe JapBHHOB-
CKHX U JIFOOBIX JPYTUX TEOPHUH.

Buonenos cocrout u3 oprann3zmoB. OHTOreHe3 MOBTOPSIETCS B (uIore-
Hese (3proan4HocTh). [loaTOMYy BCE BHABI OpPraHM3MOB OHOIIEHO3a €IMHOTBO-
PEHHBI, a He IPOMCXOJIIT JIPYT OT JIpYra, Kak eciy Obl B OTAEIEHOM OpraHu3Me
cepzIe MPOUCXOAMIIO OT JKEITyAKa, a OHO, B CBOIO OYEPEb, 1aBajo ObI IPOHC-
xoxzaenne roiose. CyTh ke uiaen /lappuHa COCTOMT B TOM, YTO BBDKHBAIOT
camble HeBKycHble. Opranmuzanys, Kak u3BecTHO [3], onpeaensercs He CTPYK-
TYpOH, a HHTEHCUBHOCTBIO IIEJICHANPABICHHBIX MPOIIECCOB. T0, YTO MBI Ha3bl-
Ba€M CaMOOPTaHM3ANMEN, 3TO €¢ Pe3ysIbTaT, a caM MPOILECC MbI BOCIIPHHUMA-
€M KaK Xa0C M aKLEHTHPYEM BHUMaHUE Ha opMe.

OpraHu3Mbl OTJIMYAIOTCS OT «HEXXUBBIX» 0OBEKTOB MPUPOJIBI JIHIIb 10~
BeJIeHHEM. 3a XHBOE Mbl IPUHUMAeM OOBEKT, Ub€ IMOBEJCHUE WACHTHYHO
(oprannuHo) Hamemy. Kakoi-mu0o «IBOJIOIMKY B TOBEJIEHUN OPraHU3MOB
ObiTb B mnpuHOMIEe He MokeT. Kak yumn bBepxim (uHTepnperaius
B.IleneBuHa [4]), oIMYNTH BOCHpUATHE TpaHC(HOpPMAaMK OT TpaHChOpMa-
LIMH BOCHPUSTHUS — HEBO3MOJKHO.

I'eHHas WHXeHepus, MOTCHIUAILHO, MO3BOJIIET U3 KJIETKU JIF000TO
OpraHn3Ma, BHECCHHEM H3MEHEHHH B T€HETHUECKYIO Iporpammy (Kon y
BCEX FCHETHYECKUX MPOrpaMM, KCTAaTH, OAWH), BBIPACTUTH JIO00H Ipyrou
OpraHU3M M, HUYETO HEe MEHss, MONY4HUTh U3 Jf000i omHON (HE ABYX)
KJIETKH OpPraHW3Ma €My WACHTHYHBIH, HO 0€3 SKpaHMPOBAaHUS OT OKpYKa-
fomero mMupa (ombITel ['apseBa). Ha 310 crocoOHBI yxe BHPYCHI, XOPOIIO
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M3BECTHO, YTO OHM HE MMEIOT PEIMpOAYKTHBHOI'O MEXaHH3Ma M IS pas-
MHOXXEHHUS UCTOIB3YIOT COOTBETCTBYIOIINE CIIOCOOHOCTH M CPEACTBa Kile-
TOK YKHBOTHBIX M PACTCHHH.

Hexotopeie [5] momyceppe3HO yTBEp»KAAlOT, YTO KOMIbIOTEp (Oymy-
MUK KOMITBIOTEP) — 3TO HOBas (opMa KXH3HH, HIyIIas 33 HAMH, KaK B CBOE
BpEMSI <«OKENE3HbII KOHb IIPUILEN HA CMEHY KPECThsIHCKOH Jlomanke». Ho rae
TOTJIa €r0 MECTO B aKTE TBOPEHUA? MOXHO JIM N3MEHEHHEM T'€HETHUECKON
NpOrpaMMbI KaKoro-IH00 OpraHu3Ma BBIPACTUTH CaMOBOCHPOM3BOISIIUICS
(um xoTs Obl KIOHHMpYeMbli) KommbloTep? Yem 3TOT KOMIbloTep Oyner
Jyduie yesnoBeka? A eciM HOTSHIMAJIbHO JIy4llle, TO He JKJET JIM ero OJHO-
3Ha4HO cynb0a Mayriau? JlomycTHB, YTO KOMIIBIOTEP MBICIHT, IPUXOJUM K
MBICJIM: OH MBICIIUT CBCPXUHTYUTHBHO, TaK KaK HE€ TOJIbKO HEC MOHHUMACT,
OTKyZa B3SUIHCH €r0 MBICTH, HO W He 3HaeT 00 ux mossieHnu. OmHAKO HE
OyzeM omycKaTh pyKH M OCTaHABJIHMBATHCS Ha MONMITYTH. Mes, 3anokeHHas B
KOMIBIOTEpE, Ta, — KOTOpas He MPOCMAaTPHUBACTCA Yepe3 3aMOUYHYIO0 CKBaXKU-
uy Windows, —HaBeBaeT HOBBIEC UJICH O MHPOCTPOCHHU.

JlocTikeHns] COBPEMEHHOH HayKU TPEICTABILIFOTCS MHOYKECTBOM OT/IEITh-
HBIX PELENTOB I OOMXOTHOTO TIPUMECHEHHS, 3aIMCaHHBIX Ha S3BIKE MAaTEMAaTH-
Kd, U He o0benuHeHbl MeTadu3ukoil. OqHaKo, HapsLy C PaclpOCTPaHEHHBIM
MHpPOBO33peHreM (HaTypuiocodckas mapaaurma Apucrortess, HpoToHa U
JIp.), ONHPAOLIMMCA Ha JOTMAThl MAaTepPHAIBHOCTH, ITOJIEMEHTHOCTH, Hepap-
XUYHOCTH, NOCTYHNATCJIbHOCTHU, MPUYUHHO-CJIICACTBEHHOCTHU, CYIICCTBYCT KOH-
HETITYaJIbHO HHOM B3IV Ha MHUpP, OCHOBOIIOJIO)KHUKAMU KOTOPOI'O SABJIAKOTCSA
[Tmotun, Anakcarop, Kyzanckwii, Jletioaun. Ero cyth — «Bce Bo BceM, Jro0ast
4acTh HamoOHa IIeoMy U JIF000# npyrod gactm». To ecTh r00as cucreMa co-
CTOHT U3 cede MOMOOHBIX CUCTeM (FKENe3Hast JOpOra — U3 KeJIe3HBIX JOpOT, CH-
CTeMa JJIEKTPOCBSI3U — U3 CUCTEM JJIEKTPOCBSI3H, TOPOJI — U3 TOPOJIOB, OOIaKa —
13 00JIaKOB, U3Hb — U3 XKU3HEH U T.1T) U, CIIEJOBATENBHO, HMEET CETETIOI00HYI0
OpraHu3aniio. MareMaTH4ecKUMH OOBEKTaMH, COOTBETCTBYIOIIMMH CETETIO-
JIOOHBIM, ce0eToT00HBIM, 0e33JIeMEHTHBIM CTPYKTYpaM, SIBIISIOTCS (DpaKTaibl
(Manzgens6poT). [IprMepsl caMbIX TPOCTEUINX (pakTasoB rpadguaecky mpes-
CTaBJICHBI HIDKE.

+
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VY mokazaHHBIX (paKTaJOB TeHETHUYECKas IporpaMMa HaIMCaHa «Ha
mnney. [ToraTHo, uTo M0bas cuctemMa (CymecTBYIOmas Kak eIHHOE [EI0e BO
BCEX acleKkTax) (pakTaldbHAa U MOITOMY MOTCHIHAIFHO OSCKOHEYHA W Tpe-
ObIBacT HE BO BPEMEHH, a B BeuHOCTH. CHcTeMa He aTOM, OHA Hepa3pylnMa.
Be3sneMeHTHOCTh 03HAYaeT MHBAPHMAHTHOCTh CUCTEMBI K HUM. Ceifuac MHO-
THE TOBOPAT, UTO CHCTEMY 00pa3yroT HE AJIEMEHTEHI, a cBa3u. Crucrema — 37O,
JlecKaTh, CUCTEMa CBsI3€il, KOTOpble MPEACTABIIAIOTCS NMPOTOKONAMHU U TNPO-
rpamMMoOii pa3BUTHS (pakTaja, BCTpPOCHHOI B HUX. Bee ocranmbHOE He cucre-
Ma, a Kakhe-TO He KOTepeHTHble OT HuX oTOnecku. Ho aTo He Tparemus:
HarpuMmep, OyTblIKa KOHbSIKA HE CHCTEMa, HO B HEH HET HUYEero IUIOXOro.
ITpaBxa, u xopouiee OLICTPO yOBIBAET, TaK Kak MOTEHIMAIBLHO KOoHeYHO. Ta-
KO€ TpeJICTaBJICHHE O CHCTeMe TOoke HeBepHo. [IpaBry o cuctemax aBTOp
MOBEIaT B OTACIHHOM MOHOTpadu [6].

Jns Takux oOpazoBaHH (HE CHCTEM), KaK COBOKYITHOCTh B3aUMOJICH-
CTBYIOIINX PAa3HOOOpPA3HBIX YaCTEeH, MOIXOAWUT TPEUECKOE IOHATHE — Of-
ganon. IToxg opraHoHOM MOIPa3yMEBAJIC HHCTPYMEHT, TO €CTh HCKYCCTBEH-
HO CO3JaHHOE OpYIHe, MPEICTABIAIONIee He KOHTIIOMEpAT 4acTeH, JIUIICH-
HBIX OIpEIeNICHHBIX (PYHKIUI, a MEeIOKYITHOCTh (arperar), Kaxxias 9acTh,
KOTOpOH BBITNOJIHSET OTBEJCHHYIO eif (DYHKIMIO B peaiu3aluy Lejieonpeie-
JICHHOTO (WJIM CMBICTIOONIPEIETICHHOr0, KOT/Ia HeT KOHKPETHOH Ienu) mpo-
1ecca ASUCTBUS OPraHOHA B IEJIOM.

CBs3H, €CTECTBEHHO, OJZHOPOIHBI, HO OecrpeneabHO HEIHMHEHHBI, OT-
KyZAa 1 IpOUCXOIUT OeCKOHEYHOe pazHooOpasue. B camom mene, Tpagunu-
OHHBIE OOBEKTHI MATEMATHKH JHHEHHB B MaioM (SiN X—X mpu X—0), a
(¢pakTanx B CKOJb YrOJHO MaJOM MACIITa0e OCTaeTCs TeM K€ (PPaKTaIoOM.
IlenocTHOCTH (€QMHCTBO) CHUCTEMBI — B €IMHCTBE IIPOTOKOJA, KOTOPBIH H
€CTb ee TeHeTHUecKas porpamma. Peanusanus 3Toi mporpaMmbl IPOSIBIISIET
¢pakTan cucremsl. [ aHann3a CUCTEMBI HYXXHO IIPOM3BOAUTH HE «IEKOM-
MO3UIMIO Ha MOJICUCTEMB» (penykuus), a ppakranuzanmio (xomusm). Torma
He OyAeT MpOSBICHUS IPU3paKa «IMEPIPKEHTHOCTB», W CTaHET SCHO, YTO
CHHEPTH3M BBITEKAaeT M3 aBTOMOJENBHOCTH CBS3€H CHCTEMHOTO (pakraia.
Kopoue, B oTiimane oT arperara, CHCTeMa 3TO O0IIee Mpeanrcanue Ha Jes-
TENBHOCTh TI0 COXPAaHEHHIO CBS3EH A OMHOOOPAa3HBIX 3JEMEHTOB HEKOI
OpTaHU3aIHH.

Hame Buaenue B mpupojie, COCTOAINEH M3 TEPEXOJHBIX IPOIECCOB,
«HEM3MEHHBIX Bellei» aHaJIOTMYHO CBOWCTBAM MaTeMaTHYECKOTr0 KOHTHHYY-
Ma [7], B koTopoM Ha emuHudHOM mMHTepBaie [0,1] mepa Jlebera MomHOCTH
MHOJKECTBA UPPALMOHAIBHBIX YUCEN PaBHA SUHULIE, a Ta K& Mepa MOIIHOCTH
MHOKECTBA PAIlOHAJIBHBIX — YHCEN paBHA Hyn0. Ecnu pacnpocTpaHuTs 3Ty
aHaJIOTHIO Ha «(pHU3NYECKHUIl MUP», HEN3MEHHBIE BEIIN COCTaBST MOIIHOCTH 0
(MX MOYTH HeT), a paKTag MUpa B LIEJIOM — MHOYKECTBO MOIIHOCTH 1.
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W3noxxeHHOE paHee, MPUOIM3HMIIO K TAKUM BBIBOJAM:

OneMeHTapHbIe YaCTHIBl SBISIOTCS MPUPOJHBIMH KOMIIBIOTEPAMH
(ecTecTBEeHHBIMH, KaK, HAIIPIMEP, B IIPHPOAE UMEIOTCSI «ECTECTBEHHBIE Mar-
HUTBI»), OPTaHU30BAaHHBIMU B CETh uepe3 3pup. Mol 1 BeCb MUP HE KaKHE-TO
HETIOHSATHBIE «MaTepuallbHbIe OOBEKTHI», a BIIOJHE ONpEAEIeHHbIE MH(POP-
MalMOHHBIE CHCTEMBI B3aMMOJCHCTBYIOIIMX INPOTrpaMM, (YHKIHOHHPYIO-
IIUX B CETH.

CraJikuBaTh dJI€MEHTapHBIC YaCTHIBI Ha YCKOPUTENAX, B LENSIX MOHH-
MaHUsl UX BHYTPEHHET0 CTPOCHUs, — TO K€ CaMoe, YTO OWUThb JIpyr O Jpyra
KOMITBIOTEPBI U, 10 (oTorpadusM pe3yibTaToB, NBITAThCS HNOHITH padboTy
(YHKIMOHMPYIOIIEH B HHUX OINEPAalMOHHOM CHUCTEMBbl M HPHUKIIAJHBIX IPO-
rpamM.

HNupopmannoHHble 00BEKTH (IPOTPaMMBI), TO €CTh, MBI U BCE, YTO
HAC OKpyXaeT, 0OMEHUBAIOTCSA COOOIEHUAMH (a He CUTHAIAMH) 110 3pupy
MT'HOBEHHO, HO, B 3aBHCHMOCTH OT Pa3HOCTH aJjpeca MCTOYHHKA W ajapeca
MoNTyJaTeNs B HMaMATH (Bce ecTb umcio!), 00paboTka B MPUPOIHBIX KOM-
IbIOTEpax 3aJePXKHUBACTCS MPOMOPLUUOHAIBHO. JTO CO3JaeT y Hac Hpea-
CTaBJICHHE O MPOCTPAHCTBE — BPEMEHN M WILTIO3UI0 KOHEUHOCTH CKOPOCTH
cBeta. CTAaHOBUTCS TOHSITHBIM, YTO MPUYMHBI WACHTHYHOCTH dJIEMEHTap-
HBIX YacTHI (3apsia U mpouee) — B UX HHPOPMAIIMOHHOCTH, HACHTUIHOCTH
nporpaMMbl. O4eBUAHBI MyTH OOBSICHEHHS MEpPexoja OT MHKPO- K Makpo-
npoiieccaM B J1aepax W T.nm. [Ipo0iemMa caMOBOCHIPOW3BENECHHUS, CIIOKHO
pemiaemas B paMKax MaTepHaJMCTHYECKOW MapaaurMbl, B HHPOPMAIMOH-
HOM MHpE OTCYTCTBYET (KOIMPOBaHHUE).

I'enernueckas mporpaMma 3JIeMEHTApHBIX YaCTHI] HE YCTYIAeT MO CTe-
MIeHN Pa3yMHOCTH Hallel TeHeTHYECKOH, TaK Kak €if mojo0Ha. DIeKTpoH He
riryTiee, YeM aToM, a aTOM He TIIyIlee YenoBeka. B npuHnume, 3To 04eBUIHO,
Benp, ckaxem, aBa MOJSyQypKa HUKaK He 00pa3yrOT YMHOTO, MakCHMyM —
MOJIOYMHOTO.

B. T'eiizendepr ropopui [8], 4TO KOPHU JTFOOOTO SBICHUS YXOIAT B JPY-
THE MHPBI, H MBI, JIIOAN, HE MOXKEM HaOJI01aTh U MO3HABATh IPOLECCH, TIPO-
UCXOZSIINE B 3THX MHpaxX, a CIIOCOOHBI JIMIIb BOCHPUHUMAThH MX NPOSIBIIC-
HUe B 3ToM Mupe. Ho, He Bc€ Tak 6e3nanéxHo. Kak 00bekThl HH(MOpMAIN-
OHHOTO (TIPHPOAHO-KOMIBIOTEPHOT0) MUPA, CO3/1aB KOMITBIOTEP, MBI OCO3HA-
€M, 4TO TIOTECHI[HAILHO TOTOBBI K CO3JIaHUIO HOBOW WMH(pOpMannoHHOW Bce-
neHHoH. MIMeHHO 3/1eCch HaXOJMUTCS BBIXOJ W3 KOTHUTHBHOTO TYNHKa, 00pH-
cosanHoro ['eiizenoeprom. [loapsiauBIKCs Ha pabOTY CO3AATENsT MUPOB, MBI
noiimeM u 3ambicen Co3aarens Hamel Beenennoil. OcTanock TOIBKO CIPO-
EKTHPOBaTh COOTBETCTBYIOIIYIO (PpaKkTalibHO-TeHETHYECKYIO MpOrpamMMy.
OOuTareny M3 HaMU CO3AaHHOTO HMH(OPMAIMOHHOTO MHpa, OyIy4dH Tam
«rpaHaTaMy TOH CHCTEMBI», COTBOPAT IMOJOOHOE, M OECKOHeuHas LelNb
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«Maisa-MHPOBY I'ZIe-TO 3aMKHETCS, IPOSIBIISS CAKPAIBHBIM CMBICIT 330TepHYC-
cKoro cuMmBoJa (ypoOopoc) — «3Mesi, Kycaromasi CBOil XBOCT» — WIJIM HAIOJI-
HSISL CMBICJIOM HM3BECTHYIO TPaBlopy Dliepa, — «pUCYIolue caMu ceds mepe-
IUIETEHHBIE PYKH (3aMbIKaHHE «MHPOBOT'O YHHBEPCYMa» )».

Ecnu He Bie3aTh B MHBIE MHPBI, a KeJaHUEe HICHTH(GUIMPOBATH HOBYIO
(dbopMy XKHM3HM HEYIEPKHUMO, TO ClieqyeT OOpaTHTh BHUMAaHHE Ha TaKylo
CYIIHOCTB, KaK Hall S3bIK — BEJIMKHH MOTYYH, pa3BUBAIOLIUICS, PENPOIy-
LUPYEMBbIH, HHIUBHYIN3UPYIONIUNCS, (PpaKTalbHBII — OPraHnu3M, CYIIEeCT-
ByIoIMid B MH(GOPMAIMOHHOM Mupe. HecoMHeHHO M OeccropHO, pycckuit
SI3BIK, B OTJINYNE OT OCTAJIBHBIX S3BIKOB, SBISIETCS] Pa3yMHBIM OPTaHU3MOM.

Ms! HeZoOlIeHNBaeM NPOSBIEHHE MHPOPMAIMOHHOCTH MHpPA B HAIIeM
ObiTun. Tak, 1OCTOBEPHOCTH BBICA/IKM aMEpUKaHIEB Ha JIyHy COMHMTENbHA
HE U3-32 OTACIBHBIX KaJpoB (OTOCHEMKH, a II0 IPUINHE OTCYTCTBUS KaKOH-
100 HOBOW MH(OPMAIMU OT ITOW IKCHEIUIMHU, YTO SKBHBAJIEHTHO TOMY,
YTO OHAa HE COCTOSUIACh WM COCTOSUIach B TyMaHHOCTh AHIPOMEbI, HO OT-
TyJla HE BEpPHYJIach.

Pazym — He mpocToii KocMu4eckuii peHOMeH, a eMHCTBEHHbIH (QyHIa-
MEHTaIbHBIN acniekT Bcenennoil. Ilouemy kaxeTcst CTpaHHOW MBICTBL O pa-
3YMHOCTH 3JIeMEHTapHbIX 4actun? YenoBek B maciirabax MHpO3AaHUs HeE
3HaYMTEIbHEe 31eKTpoHa. Ha camom nene Pasym equHCTBEHEH, a YENOBEK U
JIpyTHE CYIIHOCTH BIUIOTH JIO JIEMEHTAPHBIX YACTHI] — JIUIIb €r0 «IpPOsBIIC-
HUSI — BOCIIPUSTHSD B HEM CaMOM.

BoszHukaer Bompoc — a Hy)KHO JIM pa3BUBATh HAHOTEXHOJIOTHH, €CIU
MBI (OpTraHU3MBI) U €CTh UX MPOSIBIICHUE M OcyIecTBIeHne? Bce-Taku HyxX-
HO. Benp MBI MOXEM MOHSTH B MPHUPOAE HEYITO TOIBKO TOTAA, KOTJIA CaMH
co3JiaeM 1Mo100HOE ITOMY HEUTO.
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¢ dekT coToii 00e3bAHBI

brazodapsa ycunusm, npednpunamvim Hamu
ewe MHO20 cmonemuii HA3a0, MHOU CYUMAIOM
HeBO3MOMNCHbIM 8epUMb 6 HEe3HAKOMOe, Ko20d
3HAKOMOE HAXOOUMCA Y HUXx nepeo 2iazamu.
Ipooonscaii npedcmasnimos mMup 3aypAOHBIM.

N3 nucema nemona banamyrta
meMsHauLe ['opeun

JI. Yorconom [1] omucana 3axo-
HOMEPHOCTb, BBISBIICHHAS B XOJE JKC-
MIEpUMEHTOB ONONIOroB B SMOHMY ere
B 1952 rony u Ha3BaHHAs UM <3¢ dek-
TOM COTOH 00e3bsiHBI». B X01e sKcIe-
pUMEHTa OJHa MoJofas Makaka
Hay4YHJIach caMa MBITh TPS3HBIA Claj-
kuii kaprodenp (6araT) W Haydmia
nenaTb 3T0 JApyrux o6e3psH. Korma
cTO mepBast 00e3bsHa HAy4YHJIaCh MBITh
0artaThl, TO e CTaNH JAeNaTh 00E3bsHBI Ha COCETHUX OCTPOBAX, XOTS MX 3TO-
My HUKTO He y4uil. TOT ke 3(eKT MoTydmiid U B IKCIIEPUMEHTaX NOJ00HO-
TO THIIA C NTUIAMH. V3 TOTYYCHHBIX PE3yIbTATOB JCNANUCH Pa3HbIC BBIBO-
JIBL: JTNOO XKUBOTHBIC 00JAAIOT TEICMATHYCCKIMH CIIOCOOHOCTSAMHU H CBOUM
0COOBIM S3BIKOM, OO OHU 00JNAAaI0T HEKUM «KOJIICKTHBHBIM CO3HAHHCM),
HaXOSAIIUMCS B MHOM H3MEPEHUH W COCTUHSIONINM HMX WHIUBUAYaTbHBIE
CO3HAHUS M MHTEJJICKT KaK elnHas ayma (JyxX) cTaja Iu00 BHIA )KUBOTHBIX.
OO0patuM BHUMaHUE, 94TO JJIS TIOSIBJICHUS «KOJJIEKTUBHOTO CO3HAHMSI» HEKOH
HAJOPTaHU3MEHON CYIIHOCTH (B MPHWHIIMIIE, OPTraHU3aINH) HE00X0 UM
MUHUMAaJBHBIN YPOBEHD HAIMPSHKEHHOCTH CMBICIIOBBIX TIOJIEH.

OpHako, BUIUMO, BCE 3/1€Ch MOKHO OOBSICHUTH ropaszio npouie. B npe-
CTaBJICHUH PE3YNIbTAaTOB 3KCIIEPHUMEHTOB M HAOJIOACHUI HESIBHO NMPUMEHEH
cnoco0 (mpueM, U3 apceHalla COBPEMEHHBIX CPEJCTB apryMEHTAIHH, a TOY-
Hee — CPeICTB JIe3MH(POPMAaLNH) MTOAMEHBI JOKa3aTeNbCTBA BHYIICHHEM. A
UMCHHO: TIPHEM TIPEICTABIATH 3aypsAHBIC (MacCOBBIC) SIBICHHS B KAa4eCTBE
YHUKAJIBHBIX (MCKIIOYHUTENbHBIX) (DeHOMEHOB. [IBa MPOCTHIX NMpHUMepa TaKo-
TO BHYIICHUS: YTBEPKAASTCSI, 9TO MHOTO PEK BIajaeT B baiikam, a BEITEKaeT
oJlHa AHrapa; Win IpernoJHOCUTCS KaK 4y/0 To, 4To y 6ao6ada HET rooBbIX
kourer. Ho B mipupoje HeT Apyrux gynec KpoMe caMo mpuposl. JIerko mo-
HSTbh, YTO, CKOJIKO OBl PeK He BIAJal0 B 03€pO — BBITEKaTh U3 HETO OyJneT
MaKCHUMYM OJIHa, a y JII000TO JepeBa, PaCTYILEro Ha IKBATOPE, HET TOJTOBBIX
KoJtel (HeT cMeHBI ce30HOB). Teneps BepHEMCs K HAIllUM 00e3bsiHaM.
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OTOT (eHOMEH JIETKO NMEePeBOAMTCS U3 Kiacca 3araJloYHbIX SIBICHUH B
Kjacc 3aypaaHblx. OOpaTuM BHHMaHWE Ha CaMbIii 3araJovyHBIi MOMEHT B
9TOM MCTOpPHH, — OAHA M3 00€3bsH caMa Haydwsiach MbITh OataThl. Kak 310
oHa cama Hayumunach? [lo xakoMy camoyuutento? Hy u uTo X, 4TO Makaka
Monogas. OTKyz#a TosiBWIAch 3Ta «0a3za peKypcHH» M OTKyda y YOTCOHa
B3SJIaCh YBEPEHHOCTh, YTO OYHMIIEHHE YEero-JnOo mepen ynoTpeOleHHeM B
MUILY HE SIBISICTCS] OOBIICHHBIM JICUCTBUEM B pernepTyape HOBeIeHYECKHX
akToB 00e3bsiH. Pa3Be oH HaOmoznan 3a 00e3bsSHAMHU BCIO JKM3Hb M Ha BCEX
oCTpoBax oAHOBpeMeHHO? B 300mapke 00e3bsHbI BCETr/ia OYMIIAIOT I0ja-
peHHBIC MM OaHaHBI OT KOXKYpHI TIepe]] ynoTpebiaennueM B muury. Bo3moxHo,
CHayaJla Ha OCTPOBAX CTOsUIa CyXas IIOroJa, M Ha OataTax He ObUIO Tpsizu. Ho
MIOTOM TPOLUIN JIOXKIW, BBHIKOTIAHHBIC OaTaThl M TIP3 Ha HUX IPHUIIIOCH
paszzensaTh (noaBeprath GuibTpanun) nepen enoi. [Ipocro npunuio Bpems
MBITh OaraTbl. Ha o00e3psHax NpOSBUIOCH JIEHCTBHE HapaMeTpHUUECKOTO
yrpasienus. Hecrnenuduueckum napaMeTpoM sBUIIACH TPsi3b, BbI3BaBILIAS
COOTBETCTBYIOIIYIO (CAHUTAPHO-THTHEHUYECKYI0) HECTICHU(PHUIECKYIO peak-
IIUI0 Y 00€3bsiH. AKTHBH3MPOBAJIACh B CHCTEME MOBEACHUS 00e3bsiH (BCeraa
TaMm OBIBIIAsT) MOAXOJSINAs BETBb, BKIIOUHMBIIAS HEOOXOJMMbIC MEHTAIbHBIC
CTPYKTYpBL. DPPeKT «coToi 00e3bsIHBI» HE 0OBICHAET (PEeHOMEH KBaHTOBA-
HUS, HO ero OO0BsACHICT d(P(EKT «CTOTBHICSIHOW 00e3bsSHB». OOC3bsHBI, C
Homepamu 100000 u Gonee, MbITh GataThl He OynyT, OO BCe OaraThl yiKe
MIOMBITHI U CHEAEHBI OpyruMu oOe3bsiHamu. [Ipu emé Oombmiel YucIeHHO-
CTH, 00€3bsIHBI MOT'YT CHECTh YK€ IPYT Jpyra.

HawuGonee npamatnuno «3dekr cotoit o6e3bsHB» ommcad B [2]:
«Mup, r7ie MBI )KUBEM, — TIPOCTO KOJUIEKTUBHAS BU3yaIM3alys, AeNaTh KOTO-
pyro Hac o0ygaroT ¢ poxkaeHus. CoOCTBEHHO TOBOPS, 3TO TO, EANHCTBEHHOE,
4YTO OJHO INOKOJICHHE Iepenaer apyromy. Korjga mocrarouHoe KOJIMYECTBO
JIOZICH BUIOWT 3Ty CTENb, TPAaBY W JIETHUH Bedep, Y HAC MOSBISETCA BO3MOX-
HOCTh BHJETh 3TO Bce BMecTe ¢ HUMH. Ho kakne Ob1 popMbl HU ObLTH TIpel-
MIICaHBI IPOILIBIM, HA CAMOM JIeNie Ka)KAbIM U3 HAaC BCE PABHO BHIUT B JKU3-
HH TOJIBKO OTPaKEHHUE COOCTBEHHOTO yXay.

Coumosorn yTBEp)KIAlOT, YTO BCEM COLMANBHBIM KaTakIM3MaM Ipei-
IIECTBYET CO3J[AHUE «HCKYCCTBEHHOTO HApoAa». JIeHCTBUTENBHO, TOCTATOYHO
YBHUIEThH «I1apacOK OPaH)XEBOW PEBONIOLMMY», YTOOBI TIOHATh — «UCKYCCTBEH-
HBII HAPO» COCTOUT U3 «COTHH O00E3bSIH».

Jlutepartypa

1. D30Tepuka. YHUBEpCANbHBIA CIOBapb-CIPaBOUHUK. — M.: AMpura-
Pycs, benbie anbBbl, 2005
2. Ilenesun B.O. Yanaes u IlycroTa.
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Taiinbl JIlyHbl
Cywecmeyem mo, umo 603modcHo. I'yccepib

B yueOHMKax, B HAYYHBIX U HEHAYYHBIX ITyOJIMKAIMSIX MHOTO CBEICHHUI
o Jlyne. Ho cpenn HUX CTOJIBKO COMHHTEBHBIX, YTO MOHEBOJIE 3aKpa/IbIBa-
€Tcsl MBICTIb O HEKOM CTpallHoi TailHe, cBsi3aHHOM ¢ JIyHO#. AHamusupys
OCO6CHHOCTI/I IIPOSABJIICHUA JTYHHBIX (beHOMeHOB Ha Ip€AMET UX COOTBETCT-
BUS HAyYHBIM TOJKOBAaHHAM, IPUXOAUIIL K BEIBOY, TEOPHS 3ar0BOpa — 3TO
BIIOJTHE 1OOPOTHASI TEOPHSL.

CHauasia OKa)keM OIIMOOYHOCTh O(QHIUAIBHOrO MHEeHHs, 4To JlyHa
BpaIlaeTcs BOKPYT CBOEH OCH, XOTS U MOBEPHYTA K HaM BCerJa OAHOU CTO-
POHOH, TIpu 3TOM BpeMsi obopoTa JIyHbI BOKPYT CBOEH ocu SIKOOBI B TOUHO-
CTH paBHO BpeMeHH 1oyiHoro obopota JlyHsr Bokpyr 3emmu. O npyrux He-
CTBIKOBKaX y4eHUi 0 JIyHe C peanbHOCTBIO, AAJIEE MO TEKCTY.

Bpawaemca nu Jlyna eoxpye ceoeit ocu?

Hauném pasroBop o BpamieHuu JIyHbI, He BBIXOZS 32 PAMKH MPEACTaB-
JICHUH1, O4epPUSHHBIX O(UIHATBHON (HU3UKOH U aCTPOHOMUEH.

Y4eOHuKN 00BICHAIOT BpamieHue JIyHBI BOKPYT CBOEH OCH, paccMart-
puBasi nBrxeHue JIyHBI co cTOpoHBI cucTeMbl 3emisi-JIlyHa — co CTOPOHBI
HEMOJIBIKHBIX 3BE3], — HO Takoe OObsACHEeHHE OmHnO04YHO. TyT MBI UMeeM
JIeN0 ¢ WITI03UEN KHHEMAaTHUECKOIO XapaKkTepa, TaKOW K€ WIUIIO3UEH, KaK U
BUINMOE HaMH, JIBIkeHne CoITHIa BOKPYT 3eMITH.

Jlrobutensam ompenenacHuii — onpenesicHue u3 Bukunenun: «Ecau ocb
8paujenusi pacnoodicena GHympy meid, mo 2080psm, 4mo meo epawaemcs
camo no cebe unu obradaem CHRUHOM, KOMOPbIL UMeen OMHOCUMENbHYIO
CKOpOCMb U MOJICem umems Momenm umnynvca. Kpyeosoe dsudicenue omuo-
CUmenvHo 6HewHel mouky, Hanpumep, epawenue 3emau 6oxpye Coanya,
Ha3b18aemcs OpOUMATbHBIM 08UJICEHUEM UNU, DONiee MOYHO, OPOUMATLHbIM
epaujeHuem».

Jlyna oOpaiaercst BOKpYr 3eMii Kak I'Mpsi Ha BepEBOUKE, WM Kak
CIIOPTUBHBIN CHapsiA, MOJIOT, BPAIla€MbIi JIETKOATIIETOM.

K criopremeny monor, kak u JlyHa k 3emiie, oOpamién oqHON U TOH ke
CTOPOHOH, HO 3pHUTENb (OOJENBIINK), CHAAIINA Ha TPHOYyHE MOJIOT (THpS)
BUJINT CO BCeX CTOPOH. EMy BHIMMBI BCe CTOPOHBI CHApsiga HE IOTOMY dTO
MOJIOT BpAILAEeTCsl BOKPYT OCH, IPOXOJSIIEH Yepe3 ero rabapyrel, a IoTOMy
4TO CHapsia o0paiiaercs BOKPYT CHOPTCMEHA, TO €CThb BOKPYT OCH, IPOXO-
JIel yepe3 rabaputel cioprcMeHa. OHOTO 3TOTO BPAIEHHS BIIOJIHE J10C-
TaTOYHO, YTOOBI 3pUTEITb, B KOHIIE KOHIIOB, YBHET MOJIOT CO BCEX CTOPOH.

51



b.M. Ilonog 3a npedenamu uckyccmeenno2o unmennekma

W3 ToukK HAOIIIOAEHHUS CO CTOPOHBI 3BE3/, MOXKHO 3aMETUTDH BpallleHHE
1 5KEJIE3HOAOPOKHOTO COCTaBa, KOTOPBIH, JOMYCTUM, IBHXKETCS TI0 SKBATOPY
wiaHeTsl. Ecan HabmroaTe ero ABMKEHHE CO CTOPOHBI MPOCTPAHCTBA, MOXK-
HO YBUJIETb €T0 CO BCEX CTOPOH, HO, MOHATHO, BpallaTbcs BOKPYT OCH, MPO-
XO/IsIIIeH uepe3 ero rabapuThl, OH HE MOXKET, PeIbChl HE TI03BOJIIOT. J[Bura-
sicb (oOpammasce) BOKpPYT KPYTJIOH IUIAaHETHI, OH OKa3bIBACTCS B PA3IUIHBIX
TIOJIOKEHHUSX OTHOCUTENIBHO HaOI0AaTels, HaXOSIIErocsl B IPOCTPAHCTBE U
TeM caMbIM, CO37aBas BIIEYATJIECHHE, YTO BPAIIAETCS BOKPYT CBOEH OCH.
Hayunoe oOwsicaenne Bpamierus JIyHBI OazupyeTcs Ha HEBEPHOM BHIOOpE
TOYKH HaOIIOACHUA. DTO Pe3ysbTaT TSDKENOTO HACIEIUsl TeOLEHTPUIECKUX
npexacranenuit.  JlyHa, Oynydm Bcerna oOpaieHa K 3emiie OJHOM CTOpo-
HOM, Bpaliarbcs BOKPYI CBOEH OCH, HUKaK HE MOXET. Y HEe HET CBOEH OcH
BpamieHus. To ecTh NpsMOH JIMHUY, POXOAdIer uyepe3 Teno JIyHbl.

Ecnm paccyxnars «o-HaydHOMY», TO M Jto0ast ropa Ha 3emiie, oopa-
IIEHHAsI BCET/Ia CBOUM OCHOBAHHEM K 1Py 3€MIIH, TOXKE BPAIaeTCsi BOKPYT
cBoeii ocu. [leiicTBuTensHO, B 4éM pasHuma? JIlyHa IpocTO «IOBBIIIE) TOPHL.

Kcratu, u OytepOpon, Jiexaliuii Ha cToje, o0palaeTcs BOKPYT sapa
3emun, TMOBEPHYTHIM K HEMY Bcerja OAHOM crtopoHoil. Ho, passe, kTo-
HUOYIb HAOMIONAT €r0 BPAIICHNE B TEYEHNE CYTOK BOKPYT OCH, IPOXOIAIIECH
MEX]Ty MacjioM U xjie6om!?

Kro-to Benp, Bcaen 3a yu€ubiM [lTonemeeMm, 70 cuX TOp Bpaiaer
ComnHie BOKpYT 3eMIIH, TOT K€ BOIIPOC B BHIOOpE MPaBHIBHOW CHCTEMBI KO-
OpJMHAT.

WHTtepecHee paccMOTpeTh 3Ty MpobieMy Ha npumepe (haHTOMHBIX 00-
neii. TyT cpa3y MOHATHO, 9TO «OONHUT» HE OpTraH, a ero MEHTAJIbHBIH 00pa3.
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Jnsi CTOPOHHUKOB 3KCIIEPUMEHTAIBHOTO IIOAX0Ma, — 3KCIEPHMEHT.
BospMmuTe NHCT KapTOHA, BBIPEXKBTE M3 HETO KPYyT, B LIEHTP Kpyra BOeiTe
rBo3auk. HapucyiiTe Ha 03Ha4YEHHOM KpyTe JBa Kpy>KKa — OIUH (KPYIHBIH) C
HEHTPOM, COBIIAJAIOIINM C TBO3AUKOM (3TO 3eMIIsL), a APYrol (IIOMEHBIIE)
Ommke k 00ounHE Kpyra (3TO JyHa). Bpamaem Kpyr BOKpYT rBo3auka. Bu-
JIIM — <«JTyHa» 0OpaIaeTcsi BOKPYT «3eMIIN», TIOBEPHYBIIUCH K HEW OHON U
TOM ke cropoHoii. [Ipu 3TOM ukcupyem, «IyHa» BOKpPYT COOCTBEHHOW OCH
HE BPAIIAETCHI. ITonpo6oBan 06 HAPUCOBAHHBIA KPY>KOK BIpPYT 3aBpa-
maThcs BHYTpu Oymaru! Bparmaercst Wit HET 374eCh «3eMIIsD» BOKPYT coOCT-
BEHHOM OCH, HUKAKOI pOJIN HE UTPaeT.

HenTpudyry mams TpEHHPOBKH KOCMOHABTOB 3HaeTe? JTO Takas IajKka
¢ KaOMHKOM Ha KOHIIEe. DTa IaJika BpalaeTcs, 1 Ha KOCMOHABTa JEHCTBYIOT
neperpys3Ku, Tua Kak rnpu crapre. KocMoHaBT Bce BpeMs IOBEPHYT JIHUILIOM K
ocu BpameHus neHTpudyru. Coscem kak JlyHa x 3emne. Kak BBl mymaere,
BpalIaeTcs M KOCMOHABT B KaOMHKE BOKPYT COOCTBEHHOM OCH, IPHCTETHY-
TBIN K Hell peMHsiMu, 1ipu 10-TH KpaTHBIX neperpyskax? Mmm Bcé xe Het?

Ectp MHeHue, JlyHa y Hac MOsIBUIach COBCEM HENABHO (HET, HET, - HE
n3 'amOypra). Ha 3T0 yka3pIBaeT HE TOJBKO CHOC KPBIIIHU B MOJTHOIYHHE Y
YyBCTBUTEJBHBIX JIIOJICH, U BOW Ha JIyHy BOJKOB M CO0aK, HE >KENAFOUIHX
CMHPHTBCSI C TPHUCYTCTBUEM Ha HEOOCBOJIE MOCTOPOHHEr0 OO0BEKTa, HO W
HETIOHATHAs yCTOWYNBOCTH (OTCYTCTBHE KyBBIpKaHus) JIyHBI, B OTCYTCTBHE
rHpocKonryeckoro 3¢ ¢dexra (HeT coOcTBeHHOrO BpatieHus). Ho Hanuume y
Jlyns! tuOpanuii Hacropakusaet. Eciu JIyna KyBbIpKHETCS, TO U HAM Hema-
10 nepenanér. Heo6xoauMo HanennTh Ha 3TO BHUMAaHHE OXO0YEro 10 JCHEr
MHPOBOT0 Hay4yHOTo coobmiectBa. Tpebyercst pa3BepThIBaHHE MacIITAOHOTO
npoekTa no cradbunuzanuu JIyHbI, TOCPEACTBOM PacKpy4YHBaHUs €€ BOKpPYT
COOCTBEHHOW OCH, B IIETSIX PACKPYYMBAHMS NPABUTEIHCTB Ha COOTBETCT-
ByIOII[ee MacIITaOHOCTH MpOeKTa (pUHAHCHPOBAaHHE. DTO JacT TOIYOK pas-
BUTHIO MHMPOBOIl SKOHOMHKH. A TO BCE KOJUIaiiepbl, HCKyCCTBEHHBIH WH-
TEJIIEKT, aCTEPONIHAS OMACHOCTb. .. He opurnHampHO.

Teneps o smbpanusix BcepbEs. JInbparum (viam kayanus) JIyHsI OTKpbUT
lanmuneit. C Tex Mop, KakKWX TOJBKO TEOPHH HE BBIAYMAHO JUIs UX OOBsICHe-
Hus? B pesynbrare nmOpaumii ¢ 3emin Buano He 50%, a npumepHo 59%
nosepxHoctH Jlynsl. [Ipuunna e nubparuii mpeaeabHo MpocTa, BCE o B
TOM, 4YTO IUIOCKOCTh OpOMTHI JIyHBI MMEET HakKJIOH K IUIOCKOCTH OpOUTHI
3emuin iopsinka 6°. O6paszHoe oObsicHeHue nOpanusam nan Mean babuHiies:
«IIpencraBpre, 4TO BB CHANTE HA CTYJIE B [IEHTPE HAKJIOHHOHN CIIEHBI, U BO-
Kpyr Bac Oeraer OasiepyHa B ravke. Bbl, KOHEYHO ke, YBUANTE €€ B Pa3HBIX
pakypcax: TO AITUHHOHOTOH, TO KOPOTKOHOTOM, TO BOOOmIe cMemHoi. Bor
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Tak ke u JlyHa, opOuTa KOTOpPOI HaKIOHEHA, BHIHA HaM C 3€MJIH TIOX pa3-
JIMYHBIMU YTJIAMU 3pPEHUS: TO YyTh CBEPXY, TO UyTh CHU3Y, TO UyTh CHEPEH,
TO 4yTh c3au». Tak 4To, TOBApHIIM y4EHBIEC, (MHAHCUPOBAHUS HA HPOEKT
10 YKPEIUIEHHUIO YCTOWYMBOCTH JIYHBI 1 Bac JIMILAKO.

Hanomunaro, uto 3emis He TonpKO oOpamaeTcs Bokpyr ConHIla, HO
emé W BpamaeTcss BOKpPYr coOcTBeHHON ocu. Ciiemyst TOTHKE CTOPOHHHKOB
BpateHus JIyHsl, He00X04uMO K 365.25 000poTOB 3eMiid BOKPYT CBOCH OCH
B T€UEHHE T0/a, NPHOaBHUTH eII€ oAnH 000pOT, KOTOPBI 3eMirs Obl coBep-
mraja, Jake He Bpamasch BOKpYT coOcTBeHHOH ocu! Ilouemy e 1o cux mop
9TOT (aKkT He OTMeueH B KaneHaapsx kak [lens Connual

XoTs1, rOCI0/1a KOHCIIUPOJIOTH, HACTOPOXKUTECh. MOXKET OBITh, MACOHBI
CKPBIBAIOT 3TOT (haKT OT HApOJa, 3aITyThIBasi BOIIPOC MOCTOSIHHBIMH IIEPEXO0-
JlaMU C JICTHETO BPEMEHHU Ha 3UMHee BpeMs U HaoO0opo1? BHuMarenbHO re-
pecuuThIBaiiTe, HE OTXOJS OT KaccChl, JUCTKH B KYIUICHHOM OTPHIBHOM Ka-
JIeHAApe.

Ha camom gmene, cnopam Ha TeMy, BpalaeTcs Wi He Bpamaercs JlyHa
BOKpYT' CBOEH OCH, y»Ke MHOro croyieTuii. HekoTopble YMHUKH TpaTtwin Ha
JI0Ka3aTeNbCTBO MPABUIBHOCTH CBOCH IMO3UIMHU 110 JaHHOMY BOIPOCY MHO-
rue roapl Xu3HH. Teopema Pepma TyT, Kak TOBOPHUTCS, OTIBIXACT.

U  XKrons BepH mnpuyacTeH K 3TOil mpobiiemMe, OH 3Hall JAOBOZBI Kak
«BpALICHIIEB», TaK U «HEBpalICHIEB». [laccaxk Ha 3Ty TeMy OH BCTaBHJ B
cBoi pomaH «M3 nmymku Ha JlyHy». XapakTepeH U ONMCAHHBIA UM NpPUEM
BHYIICHUS IPOCTOAYIIHBIM SHKHU (HE JOKA3aTeJIbCTBA, & MIMEHHO BHYIICHUS),
HEHCKYIIEHHBIM B HCKYCCTBE INYJEPCKOH PHUTOPHKH, «(haKTa» BpalleHUs
JIynsr. O6paTnuTe BHUMAHHE: «...KOTJa BEPHETECh HA MECTO, OTKY/a HOIILIH,
BBl YBUJIUTE, YTO 3@ 3TO BPEMs BBI CIICNIAJIH MOJHBIA 000POT BOKPYT ceOsiy».
Bot 310 TOT camblil 3aMedaTeNbHBINH peueBoil 000poT, BrONHE cebe 3aMeHs-
rortuit 000poT JIyHBI BOKpYT cBoel ocu. UTo Takoe «000pOT BOKPYT ceOs»?
Muctuka! Ho, kak npuéM HEMpOJMHIBUCTHYECKOTO MPOTrPaMMHUPOBAaHUS, —
nopaxkaeT HaroBaJl. YenoBek cpa3y «Bc€ MOHMMAET» U TeNephb NepeyoeuTh
€ro HEBO3MOXKHO. bosee Toro, oH moOGe)uT yOex1aTh B 3TOM JIPYTHX.

Hukona Tecna u TOT He yCTOsI, U HAllUCal HECKOJIBKO CTAaTel B JI0Ka-
3aTeNBCTBO TOro, 4To JlyHa He Bpamaercs BOKpYr cBoed ocu. Mos nosu-
1usl, KaK BBl YX€ IOHSIM, IO JaHHOMY BOIPOCY COBNAJAEeT C MO3HUIUEN
Huxonbsl Tecnma. M1 Bcé-Taku OONBIIMHCTBO JIIOJCH HE COMJIACHIIUCH C
Hamel (MeHs u Tecnsl) mosunumeit 10 cux mop. OpaHaKo, BHUMATENbHO
MIOCMOTPHUTE HA PHCYHOK.
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Croopuoss opyoor Ty

BunuM, Jlyna KkOHEYHO HE TOYKa, a TENO, T.€. MHOXECTBO TOYEK. Xa-
paKTepHO, HM OJJHA 3TUX TOYEK B OTHOLICHUH IBIKEHUS JIyHBI BOKPYT 3eM-
I¥ HUYEM 3aMEYaTelIbHbIM HE BBIIEJICHA [0 OTHOLIEHHIO K ApyruMm. Bce
TOYKH B CBOEM JIBIKCHHH BOKDYT 3€MIIM MMEIOT OJUHAKOBEIE, HETIEpeceKa-
IOIIKeCs APYT C APYroM OpOUTHI, IOMPOCTY T'OBOPSI — KOHIECHTPUYECKHE
OKPYXHOCTU. A Kak uHaue, ecinu JlyHa noBEépHyTa K 3eMile OJHOM U TOH ke
croponoii? Hy u kakyro u3 Touek JIyHbI Termepb BHIOMpaeM 3a «OCh Bpallle-
Hus»? Ilo xakomy kpurepuro? Her mperenneHToB? MoXeT KTO-TO 3HAET O
BpaiueHun 0e3 ocu BpaiueHus? [is cBeneHus: ecnu Obl JIyHa, IIPH CBOEM
BpAICHUH BOKPYT 3€MJIM €IlI€ ¥ Bpalllanach BOKPYT OJHOM U3 «CBOMX» TOUYEK
WIX MHOXECTBAa TOUYEK, OOpa3yoLIUX JHHUIO, TO TPACKTOPHUEH IBIKEHUS
TOUEK JIYHBI OBIIH OBl HE KOHIIEHTpHU4eckue okpyxHocTH, a ITMKIION]IbI
http://ru.wikipedia.org/wiki/Quuuunkionna, Ho Toraa oHa (JIyHna) He Oblia Ob
MOBEPHYTA K HAM OJHOM cTOopoHOU. [{ukinousa — 3T0 TpaeKTOpUU TOUYEK Ka-
TAIIErOCs MO0 TOPU3OHTAIBHON MOBEPXHOCTH KOJIECA, 4 JIMHUIMKIONIA — 3TO
TPAEKTOPHs TOUEK KOJIECA, KATAIIErOCs 10 OKPY>KHOCTH.
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TTonmmato, He yoenmn. CraBa COBETCKOM IIKOJIE, YMEBIIISH pa3 M HaBce-
IJla HaBsI3bIBATh CBOMM JKEPTBAM CaMble AWKHUE MPEICTaBICHUS.. MOXET ObITh,
o3TOMYy cerofHsi B Poccum m He NpenofaroT B MIKOJIAX acTPOHOMHIO. /labbl
Cpa3y He BBIBOPAYMBATh MOJIOJIBIM JIFOASAM MO3TH HaU3HAHKY ...

Opnako pycckue He cparorcs. [Ipomomknm nepeyoexnerne. Emé pas
oOpaTtuTech K pUCYHKYy. Buante, s moctaBun criyTHUK JIyHBI HA CHHXpOH-
HYIO OpOHTY, TO €CTh OH BHCHUT HaJ| OJHOM U TOM k€ TOYKOU 3KBaTtopa JIyHEI,
B JIaHHOM cily4ae HaJ oOpaTHoil ctopoHoil JlyHBI, XOTS mocieaHee He
MPUHIUIHAIBHO.

O4eBHUIHO, CHUHXPOHHBIN CIyTHHUK JIyHBI, 4TOOBI BHUCETh HAJ OJHOU
TouKkoi JIyHBI, JOJKEH JABUTaThCS MO KPYrOBOH OpOUTE C LIEHTPOM B LIEHTpE
3emin, kak U Touku Tena Jlynel. Hanerocs, Tenepb MOHATHO, 4TO y JIyHBI
HeT cnuHa! BeiBoa: V JlyHer ecmb opbumanvhoe epaujerue OmMHOCUMENbHO
3emau, Ho nem cobcmeennozo (cnunogozo) epawenus. OKOHYATETbHBII
BbIBOJ: JIyHa cIiiHA HE MMEET U €€ «CIMHa» HaM He BuAHA. UTo u TpeboBa-
Jock pokaszath. CleAcTBHE: B JIUIE CTOPOHHUKOB BpamieHus JIyHbI, Mbl
HMEEM JEN0 C KIIMHUYECKUM CIIy4aeM, — KOIJa IMalUeHT BCE KPYIiioe MpHu-
HHUMaeT 3a Bpallarnieecs.

Jlyna sBnsieTcsl He €AMHCTBEHHBIM CIIYTHHKOM (HEOECHBIM TeJIoM),
O/IHa CTOPOHAa KOTOPOTO IIOCTOSHHO oOpamieHa k maHeTe. CHHXPOHHO
BpAIalOTCS. BOKPYT CBOMX IJIaHET (ITOCTOSHHO OOpaIieHBl K HUM OJHOM
cTopoHOM) cryTHHKH 3eMiu, Mapca, Catypaa (kpome ['unepruona, @ebs1
Wmmnpa), Ypana, Henryna (kpome Hepeunst) u Ilnyrona. B cucreme HOmu-
Tepa TaKoe BpalleHHe XapaKTEePHO s 3HAUYUTENIbHON 4acTH CIYTHUKOB, B
TOM 4Hcie Bcex ranwieeBslx. OcobeHHo untepecHa napa [liryron — XapoH.
OnHu BpamaioTcs, Oyay4u Bcerna oOpamiéHHBIMU OJHUMH M TEMH K€ CTO-
poHaMH ApyYT K Apyry. IIpocTo Haxonaka Asl MPOEKTHPOBIIMKOB KOCMHUYE-
ckux JTudTOoB!

ACTpOHOMBI OTMEYAIOT HEMAJIO U APYTUX UHTEPECHBIX CIIy4aeB OJHO-
CTOPOHHOCTH JBWKEHUs IiaHetr. Hanpumep, nBuxenue Mepkypus u Be-
HEpHI COTJIACOBAHO C JBIKEHHWEM 3emMin. Bpems ot Bpemenm Mepkypuit
HaxoauTcs ¢ 3eMiel B HIDKHEM COCIMHEHUH. Tak Ha3bIBAIOT IIOJIOKEHHE,
korga 3emist u Mepkypuil OkaspIBaroTCA 10 oAHY cTopoHy CoiHna, BbI-
CTpaWBasCh C HUM Ha OJHOU mpsimoi. HuxHee coennHeHWE MOBTOPAETCS
Kaxple 116 cyTok, 4TO COBIaJaeT co BPEMEHEM JIByX IOJHBIX 000pPOTOB
Mepkypus u, BcTpeuasch ¢ 3emuieil, Mepkypuil Bcerga oOpalieH K Hei
OJHOW U TOH K€ CTOPOHOM.

C nepuoanuHocThio B 584 nus Benepa cOommkaercst ¢ 3emnéil Ha MH-
HUMAaJIbHOE PacCTOSIHUE, OKa3bIBAsACh B HIKHEM COEIMHEHUU, MIPUYEM B 3TU
MOMEHTHI BeHepa Bcerna obparieHa k 3emiie 0JJHOM U TOH ke CTOPOHOH.
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Ho xaxkas xe cuna 3acraBisier Mepkypuit 1 Benepy paBHSAThCA HE Ha
Comnre, a Ha 3emuto. Ciy4aitHocTh? Wim BcE-Taku IpaBhl IIEPKOBHBIE Mpa-
KOOECHI, pa3MECTHUBIIIHE 3eMITIO B IIEHTpe MUpa? A MOXET OBITh IIPaB acTpo-
HoM Tuxo bpare, KOTOpBIN NPEUIOKUI CBOIO CUCTEMY MHUPA, OTJIUYHYIO OT
cucrems! Komrepanka? [Tomymaiite Ha mocyre.

Cuctema Tuxo bpare

Catyps

DTHUMOJIOTHS CJIOBA «CJIOXHOE» WAET OT TOHATHS CIOXeHHoe. Bcé
CJIOXKHOE COCTOMT (CIIOXKEHO) W3 MPOCTOTO.

HebecHoe Teno MOXeT y4acTBOBaTh B HECKOJBKUX IBIKCHUSAX OIHO-
BPEMEHHO, W HE TOJBKO HEOECHOE TeNo, HO U, HApUMEp, MasTHUK, — PUCY-
IOIIMHA CIOXKHBIE QUrypsl JIuccaxy — pe3ynbTaT CIOXKEHHUS IBYX MPOCTBIX
OpPTOTOHANBHBIX KoJcOaHmit. Ha camom Jnene ciieayeT pa3nuyath MOHSATHS
opbumsl U mpaekmopuu.

Opbura — 3TO MyTh ABHXCHUS HeOECHO20 mend NPUpooHoz0 Rpouc-
XO0JCOeHUA UIU UCKYCCHBEHHO20 KOCMUYECK020 ANNApama B IICHTPAIBHOM
rojie HeOecHOTo Tena. JTo MoJe He 00s3aTebHO KYJIOHOBCKOE, TIPOCTO — ICH-
TpanmbHOe, U Bc€. Opbuta — 3T0 00s3aTENBHO IUIOCKAs 3aMKHYTas KpHUBasl,
nuMerontas GopMy AIUIHTICA FIIH KPyTa.

Tpaekropusi — 3TO HeNpephIBHAS IJIMHUS, OTpaXKaromlas nepemeuje-
Hue/08udceHue mamepuansnoil moyxku 6 npocmpancmee. OHa MOXET
OBITh KaK MPSMO¥, TaK W KPUBOJUHEWHOW, C COBEPIICHHO MPOU3BOJIHHBIMHU
nmapaMeTpaMHu PACIOIO0KECHUST OTHOCHTEIHFHO TOYKH OTCUETA, MOXKET OBITh
KaK IUIOCKOH, Tak U TpexMepHOil. TpaekTopus 00s3aTeIbHO UMEET HaYallb-
HYI0 M KOHCUHYIO TOUKY, MIO3TOMY TEPMHH (TPACKTOPHS» MPUMCHSIOT BCeE-
raa K JBIKymemycs oowsekty. Hanpumep, JlyHa aBikeTcst o opOuTe BO-
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KpyT 3eMii B, OJJHOBpEMEHHO, 10 opouTe Bokpyr Comuia. B urore e€ Tpa-
EKTOPHS IS 3eMHOTO HAaOIIONAaTeIsl CMOTPHUTCS TOBOJIBHO CIIOKHON KPHBOW.
Ho u op6ura JlyHBI B IIeHTpaidpHOM Iojie 3emii, U opOurta JIyHBI B IeH-
TpambHOM Toe CoJHIA HOPMHPYIOTCS Pa3HBIMH MOMEHTAMH HMITYJIbCa,
KOTOPBIE KaKOH-THO0 KOPPEIALNH IPYT C IPYTOM HE UMEIOT.

KemnnepoBa opburta (He TpaeKTOpHs) OJHO3HAYHO CBUIETEILCTBYET O
3akoHe coxpanenus MOMEHTA ummynbeca, HO opOuTa MOXeET OBbITH W3-
MEHEeHa M3MEHEHHEM MOMEHTa MMITyjbca (Hampumep, nepenadeii 1omoJ-
HUTEJIHHOTO MOMEHTA MMITyJIbca OT ABHraresst). Ilociie BBIKIIOUEHHS IBH-
rareis, NMpeKpalieHus] U3MEHEHNs] MOMEHTa MMITyJibCca, y anrapara CHOBa
ycraHaBiuBaeTcs KemiepoBa opOHTY (XOTS M OTJIMYAIOLIYIOCS OT MCXOJ-
Ho¥1). COOCTBEHHO, IPYrux OpOUT B MPHPOJE HET, Mo ompeneicHuto. Op-
O6urta mMeeT UINIECKOE CONEepKaHUe, W TPACKTOPHUS YHUCTO MaTeMaTHde-
cKast KOHCTPYKIusA. Pr3nKa 3aHIMAETCA UCCIICIOBAHUEM TPUINH SBICHII
U KOHKPETHBIX MEXaHHW3MOB, HEIIOCPEACTBEHHO BIMSIONINX Ha HCCIEAye-
Mo€ SIBJICHHE.

N3BecTHO co BpeMEH Diiepa | IKCIEPHMEHTAIBLHO 3TO TOITBEP-
KJICHO, a 3HAYNUT MOYXHO OJHO3HAYHO KOHCTaTHPOBATh, YTO TBEPABIE Tela
OZIHOBPEMEHHO MOTYT YCTOMYMBO BpalaThCsl TOJbKO BOKPYT JBYX OCEH.
B oxHOM BpaimieHuH, ¢ MHHUMAaJIbHBIM 3HAaY€HHEM MOMEHTA HWHEpLUH, B
JIPyroM — ¢ MakCUMalbHbIM ero 3HaueHueM. Hanpumep: Jlyna Bpamaercs
BOKPYT OCH, IPOXOASIIEH depe3 LEeHTp 3eMIIM U OCH, MPOXOJsiel uepes
uentp ConHua. 3eMiis ke BpallaeTcsi BOKpYT OCH, IPOXOAsiei uepes eé
LEHTp U ocH, mpoxosamei gepe3 ConHna. I HUKaKuX WHBIX TPETBUX Bpa-
meHnid HeT HU y JIyHBL, HM Yy CIyTHHKOB IPYTUX IDIAHET, HA Y HCKYC-
CTBEHHBIX CITyTHUKOB 3eMITH.

Ecmu BB mo-mIpexHEMY TIPOAOIDKAeTe CYHUTaTh, 9yTo JlyHa Bpammaercs
HE TOJBKO BOKpYT 3emin 1 CONHIA, HO | eMI€ «BOKPYT ceOs», TO HapHUCyHTe
CcOOCTBeHHYIO OpOHTY CHHXpOHHOTO ciyTHHKa JIyHel. Hampumep, opOuty
CIlyTHHMKA, KOTOPBII IOCTOSIHHO «BUCHUT» HaJ HEBHJIUMOM HaMHM CTOPOHOMH
JIyHBI, IPUHIMITHAIEHO OTIMYHYIO OT OPOUTHI HAPUCOBAHHON MHOIA.

Buo 3emnu c JIynot

Haxopsce B ieHTpanbHOI Touke, 00paménHoi K HaM noiycdepst Jly-
HBI, MBI OyZIeM Bcera HaOJoAaTh 3eMITIO B 3€HUTE, a JI000M HMHON TOuke
9T0# noycdepst JIyHsr aBmxkenne 3emin OyIeT NpeCTaBIAThCS Hamoaa-
TEJNIO JBIKEHUEM Ha HeOecHOH cdepe JIVHBI Mo OKpYKHOCTH C OJHOU U TOH
’K€ BBICOTOM HaJl TOPU30HTOM.

Jlerxo moH:ATH, HOcKONBKY JIyHa mpu oOpamieHnn BOKPYT 3eMJIH Beera
MOBEPHYTa K HaM (K 3eMJie) OJHOW M TOM Ke CTOpPOHOH, To 3emis Ha HeOO-
cBozie 0OpaméHHON K HaM cTOpoHHI JIyHBI (ecau mpeHebpeys JINOpanusIMn)
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OyIeT IpHUCYTCTBOBATH MOCTOSIHHO. Bhicota 3emin Haj ropu3oHToM JIyHBI =
90rpax - rpagyc MHUPOTHI, OTCYUTAHHBIA OT IIEHTpa AHCKa, 0OpamEHHOTO K
3emze. To ecth, B ieHTpe 0OpameéHHOTO K HaM aucka JIyHsr, 3eMis Bcerga
Oyzer HaXOAWTHCS B 3eHHMTe. Ha mpyrux mmpoTax JyHsl 3emMis OyneTr Hape-
3aTh KpyT 1Mo HeOOCBOAY (28 CyTOK 3eMHBIX), C OJHOM M TOW e BBICOTOI HaJ
TOPU30HTOM.

B camom nene, npeacraBbTe ce0si CTOSIIUM B LIEHTPE dKBaTopa, oopa-
MEHHOTO K 3eMJIe JIYHHOTO IoJyIuapus. MBICIEHHO HapHCyeM IOl HOTaMH
IUIOCKOCTh TOPH30HTA — IUIOCKOCTh IEPIEHINKYJSIPHYIO PaJnycCy, COelu-
HSIOLIEMY Hac ¢ LIEHTPOM JIYHHOTO 11apa. B JaHHOM ciydae, 1o OTHOIICHHIO
K IJIOCKOCTH TOPH30HTA 3€MJISI BUJMTCS B 3€HUTE HEOECHOH cdepbl JyHBI.
Tenepb MBICICHHO NEPEMECTHMCS IO JIYHHOMY MEPUAMAHY U3 3TOH TOUKHU
Ha LIMPOTY, CKakeM 45°, HapucyeM 0] HOraMH HOBYIO IUIOCKOCTh TOPH-
30HTa. Tenepp 3eMJIs, 0 OTHOIICHHUIO K HOBOI IJIOCKOCTH TOPU30HTA, BH-
IUTCS HAaMU Ha HeOecHO cdepe TyHBI MO yrioM 45°. A MOCKONBKY JTyHa
o0pamniaeTcsi BOKpYT 3eMJIM, OBEPHYBLINCH K HEH OJHUM U TE€M K€ CBOUM
HOJTyIIapUeM, TO II0 TOH e IHpoTe B 45° mepeMeraercs o Kpyry 4 coot-
BETCTBYIOIIAS IIMPOTE INIOCKOCTh TOPH30HTA. A 3HAUUT 3a 28 CYTOK 3eMils,
nepemMerasicb 1o HeGecHOM cdepe JTyHBI Ha BbIcoTe B 45° HaJ TOPU30HTOM,
COBEPUINT MOJHBIH KPYT.

WTak, HUKaKMX BOCXO0JI0B-3aX0/I0B 3€MJIM Ha JIyHe HaOJo1aThes He Oy-
ner! UzBectHast, sikoObI mpuBe3€HHas ¢ JIyHbl oTorpadus Bocxoa 3eMiu, —
saBHas panscuduranusi. Ha Heit BpicoTa 3emin Hag ropi30oHTOM JIyHEL
CHJIBHO OTJIIMYAETCs OT PacUETHOMN BBICOTHI, €CIIH OIUPAThCs B pacuérax Ha
o(hUIMaTIbHBIE KOOPANHATEI «IPHIYHEHHS» aCTPOHABTOB.

Wnaue rosops, Jlyna o06-
pamaercs BOKpYr 3eMilM, HO He
KPYTHUTCS, U HE BEPTUTCS BOKPYT
cBoeil ocu. JlyHaTtuku-ranuien
noaTBepxkaaoT: «Bcé-taku Jly-
Ha HE BEPTUTCA!»

Jlronu CUIIbHO KOHTYXKEHBI OOpa30BaHMEM M IPAKTUYECKH YTPATHIM
CIIOCOOHOCTH K HabmoaeHno. Kak-To s mporysimBacs B 1oje 3MMHHUM Bede-
poM B nonHOMYHHUE. Be€ BOKpyYT OBIIO 3aMMTO JTyHHBIM cBeToM. Uepes /ieHb,
COBepIIIasi MPOTyJIKy B TOXKE BPeMs M II0 TOMY K€ MapLIpyTy, s oOparui
BHUMaHHE Ha oTcyrcTBHe JlyHbl. Bonbie gaca s 6e3ycremHo uckan e€ Ha
HeOocBojie. PackphITh TaliHy «ncue3HOBeHMs» JIyHBI MHE ITOMOT OOBIYHBIH
KaieHaapb. Oka3ajiock, 4To 3aX0/bl U BOCXOAbI JIyHBI 1 BOCXOJIBI M 3aXObI
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ConHua - ABa ABICHUS C OYCHb PA3HOW JUHAMMKOM, & NMEHHO: BPEMs 3aX0-
nma u Bocxona ConHua 3a cyTku MeHseTcs Ha 1-3 muHyTHI, JIyHBI %€ - OT
JIeCsITKa MUHYT A0 HECKOJNBKHX YacoB. 3a0aBHO, YTO 00 TOM IOYTH HHUKTO
He 3HaeT. Bo3bpMmuTe KajeHaaph, I7ie IPUBEICHBI BpEMEHA 3aX0/1a M BOCX0/1a
JlyHel, m yOemuTech B 3TOM CaMOCTOSITeTbHO. M peansHO moHAOMIOanTe
3a moBeneHneM JIyHpl 6e3 wacoB M yrioMepoB. Taxke paBHOMEpPHO Kak
Connue oHa cieayer nmo HebocBoxy? Cnabo? A npeBHHME CIIPaBISUIMCH!
Hackombko e oHM ObUTH YMHEe Hac!

KoneuHo, B 11e110M 3a0nyxaeHue ¢ BpameHueM JIyHbI HE OYeHb Omac-
HO, HEC BJIMACT Ha HaAIly O6bl‘1[HyIO )ku3Hb. Ho Ha HO[[O6HI)IX KBIICYATJICHUAX>»
MOCTPOEHA BCSI COBPEMEHHAsl TEOpeTHYecKasi HayKa, a 9TO yXe JaJIeKo He
6e3omacHo.

Bceé-Taku ryMaHHCT, M X04Y HEMHOI0 yTeIINTh CTOPOHHUKOB Bpa-
meHus JIyHsl.

To, 9To BHI ceifuac nmpounTaere, Mpochda COXpaHATh B cekpere. Tpedo-
BaHUE CEKPETHOCTH, O KOTOPOM s TOBOPIO, MPUHIUITHAIBHO HE CTONBKO IS
MEHsI, CKOJIbKO TSI Bameil coOCTBeHHO# Oe3omacHOCTH. [IpuHUMaeTe 1 BB
970 ycnosue? Ecnu npunsiny, yntaiite.

IToctaBuM Bompoc mo-crapomy: nouemy JlyHa nmoBépHyra K 3emiie Bce-
I7la OHOW CTOpOHOI? B coBpeMeHHOMN Hayke A0 CUX MOp HET €AMHOTO MHE-
HUS 110 JaHHOMY CIIOPHOMY BOTIPOCY. A Ha caMOM Jelie Bc€ OUeHb MIPOCTO.

JlelcTBUTENBHO, MBI BUIUM TOJIBKO OJHY CTOpOHY JIyHBI, a U3 3TOrO
00CTOSITENIBCTBA CIIEAYET, YTO 3eMJIsi HaXOAWTCS HA CTAIIOHApPHOW (CHH-
XpoHHOM) opbute JIyHBI, TO ecTh 3eMist oOparmaercss BOKpyT JIyHEI ¢ yTio-
BOM CKOPOCTBIO PaBHOM YIVIOBOH CKOpOCTH BpaiieHusl JIyHbl BOKpYT CBOEH
OCH U, TIO9TOMY, 3€MJISl BUCUT HaJ OJHOW M TOM K€ TOYKOH MOBEPXHOCTHU
JIynsl. Yto mbl u BuauM. He Bepure cBoum rnazam? Wi Bbl mosaraere, 4yTo
Jlyna — aT0 ronmorpamma, HapucoBaHHas Ha HeOecHOIl cepe? Mo, a Kak
nHaue? byns JlyHa miapom, KOTOPBIA CBETUTCS OTPaXEHHBIM CBETOM, MBI
oOsi3arenbHO Obl BUzenu Ha Heit Omuku. JlroOoi ¢otorpad mnoarsepaut,
npeabsBUB (poTorpaduio mapa, OCBEIIEHHOTO CO CTOPOHBI.

Ox, 1 TIIyOOKO K€ CHIST B JIIOASX KOPHU CPEel-
HEBEKOBOTO MpakoOecusi, He yIaéTcsl MX BEIKOPUYEBATh
HU B IIIKOJIe, HU B IIEPKBH, HU B CHHarore. MpakoOe-
CBI 2K€ JI0 CHX IOp MPOHNOBEIYIOT, YTO U JIyHA, U COJH-
e ooparmarorcst Bokpyr 3emuu! [Tan Komepauk, pagn
Yero Thl ropej Ha KocTpe, Oefoara?

Kcrat, ecnmm maTeMaTHuecKku BepHO pasfe-
JUTHh 4ucio 365 Ha NPOJODKUTENBHOCTh OJHOIO
MIOJTHOTO 000pOTa 3eMJIM BOKPYT JIYHBI, TO ITOJYyYHM
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grcno 12, To ectb — 12 MecsneB, Mo-HHOMY, JyH, 00OPOTOB 3€MJIM BOKPYT
JIYHBI 32 BpEeMsi OIHOI'0 000pOTa JYHBI BOKPYT COJIHIIA.

CKenTHKU U Bparu TOYHBIX HayK, KOTOPBIX BCErJla MHOTO OOJIbIIIE, YeM
HYKHO, CKQ)XXyT: 3TO HEBO3MOXKHO, BeJIb Macca JIyHbl 4yyTh Ju He B 100 pa3
MEHbIIIe MacChl 3eMJIU. A OTKy/a y Bac Takue cBefeHusa? — Ax, HploToH cka-
3an? Tak OpuTaHckuil yu€Hblli HBIOTOH 3TO CKa3ai B MOJHOJyHHE, OH MaccCy
JIyHBI HE U3Mepsl, a IO CYTH, IPOCTO €€ Ha3HAUMII, UCXOS U3 IPEIoNoKe-
HUS, YTO 3eMJIS SKOOBI CIUIOIIHOW IIap, CO CPeIHEH IUIOTHOCTHIO 5.5. A Ha
caMoM JieJie 3eMIISI-TO IToJIasl, YTO-TO THIIAa MBUTFHOTO ITy3BIPS, TOITOMY Ha
3eMJIe TaK MHOTO BOJIBI, M Macca 3eMJIM 110 CPaBHEHHIO C MacCOW JTyHHI - HU-
groxHa. KT0-TO yke mpobosan JlyHHyro opbuty Bokpyr CoiHIIa Hapuco-
BaTh KaK OCHOBHYIO.  3eMJIsI CMOTpenachk 0oiee JOTHIHBIM CIyTHHUKOM JIy-
HEIL, 9eM JIyHa — ciiyTHHKOM 3emutn.

L !
D Seswerrescsss apdhers ussre usoc
e tesny Jearw o gy f

Hpuﬂuﬁbl u omjiueol

WHorma MOKHO BCTPETUTH yTBEpXKAeHHE, — JIyHa 1 3emMist BpamaroTcs
BOKPYT MPOXOAIICH uepe3 uxX OOIMMid IIEHTP Macc, Kak Ha PUCYHKeE.

Ocs 6 rpag OBopot
29 cyrox

Ocs 23rpaz
Ofiopor 24waca

DTOT LIEHTP Macc
Haxonutcs B 5000
KM OT IeHTpa
3emimn. OO6pamia-
ores  Jlyna u
3emis BOKPYT

Gags 3TOM ocu ¢ 1e-
© Tomos B.M. \ \ puoaom 28 CYTOK,

a— pU 3TOM  3eMJIs
emIé BpamaeTcss ¥ BOKPYT CBOEH OCH C EPUOIOM B CyTKu!

Opbrera Jlysosr soxpyr Zeswoe

Opbra soxpyr Comua
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Ho ecnu 6b1 3emiis, Kak MOKa3aHO Ha PUCYHKE, BPAINAsiCh BOKPYT CBOEH
COOCTBEHHOW OCH, €I W Bpamagack Obl U BOKPYT OCH, IPOXOISIICH depes
6apunentp 3emis-JIyHa, To B TeyeHHe 28-CyTOYHOTO IIepHOAa MPUMEPHO Ha
9ac B CyTKHM M3MEHSIACh MIPOJOKUTEIBHOCTh 3€MHBIX CYyTOK, HE TOBOPS YK€
0 mpoJoIpKUTeNnsHOCTH HOoun 1 aHs. ConHile To y Hac ogHo! bonee Toro, m3-3a
HakJIOHa B 6°0pOuTHI JIyHBI K IJIOCKOCTH SKJIMITHKH K OCH, POXOJSIIEH de-
pe3 OapHLeHTp, B TeYeHHE KXKIbIX 28 CYyTOK MbI OBl MIEPEKHUBAIIN MAITYIO, HO
BECbMa BIEYATILIIOLIYIO CMEHY «BPEMEH Iofiay — BPEMEH JIYHHOTO MecsIIa.

51 yX He TOBOPIO O HEM30EKHBIX KaTaKIN3MaX, KOTOPHIE JOJDKHBI CO-
MIPOBOXKJATh TaKOE€ AKCIEHTPUYHOE BpallleHne 3eMJIM BOKPYT ABYX Ocei o.l-
HOBpPEMEHHO. Benb B IpHBENEHHBIX MacIITadax TOJIIMHA 36MHOM KOpPBHI Ha
MIOPSIZIOK TOHBIIE CKOPIYTIBI KypHHOTO sTHIa. 3eMiIs ObI OBICTPO PAacKOJIONACh
Kak opex. MOXXHO JONro MOKa3bslBaTh aOCYypAHOCTH IPEACTAaBICHHUS, UTO
3emutst 1 JlyHa BpamarTcs BOKPYT CBOETO OapHIleHTpa, HO mojaraio, Sapienti
sat. A Benp BpeMEH HpIOTOHA, TOJIBKO M CHBIIIHO NP0 3Ty AWHAMUYECKYIO
peaKLuio, U YTO MPHUJIMBHI U OTIMBHI CBsi3aHbI ¢ JIyHOH, Na M moroaa Toxe.
HexoTopble aymaromiye HIHOTHI BEPSAT U B JYHHbIE IOCEBHbIC KaJlCHIApU —
BBIYMTHIBAIOT TaM, Ha Kakoi (a3e JIyHbI BhICEBaTh M yOUpPATh «BEPIUKU M
kopemku». Ho tak nu 310? He 00BbIYHBIC 11 3TO CyeBepus?

JIromy MHOTO TOBOPST, HO CUMTATh HE XOTAT JaXKe clady B MarasuHe. A
BE/Ib DJIEMEHTAPHO CUNUTAETCS, YTO 3eMJIsl Ty K€ CBOIO BOAY MPUTITUBAET KaKk
muarMyM B 300 000 pa3 cumbHee, yem Jlyna. JItobas gactuma BoJsl Haxo-
IUTbCd Ha paccTosHMM 6371 KM OT LEHTpa 3€MIIM M Ha pPAacCTOSHUU
380 000 kM ot meHTpa ayHBI. Macca 3emiu B 81 pa3 Oosblie Macchl JIyHBI.
Bot u nonyuaercsi, uro JlyHa nputsruBaet 3emuy Boay ciadbee B 300 000
pa3, yem cama 3emisi. ComocTaBbTe-Ka MyXy co cioHoMm! [lapneHme atMo-
cdepbl Ha OKeaH HECOMIOCTABMMO OOJIBINE, YeM JIyHHOE TsroTeHue. [lepemazp
JiaBieHus: B atMocepe, UMEIOT NPHUBSA3KY KO BpeMeHH cyTok. Tem Ooisee —
3eMHas OChb UIMEET HaKJIOH, MPUBOJSIINI B BEPXHHUX IIUPOTaX K CMEHE TeM-
MepaTypHOTo pexkuMa. 3emiis, B OTiIn4ne oT JIyHbI, BpamaeTcss BOKpYT CBOEH
ocH, a CHJI MHEPUUHM HUKTO HE OTMEHsul. Bona ke — >kujakas u Tekydas, a
MaTepuku — xopomue neperoponku. Hy u Tak nanee. Mlnaue rosops, y 3eM-
JIM Ha TIPUWJINBBI ¥ OTJIIMBBI CBOMX CHJI XBaTaeT.

Ectp yueOHUKH 10 (U3HKE, TAe HAUCAHO, KAKOBBI IPHIIMBHI TOJKHBI
OBITH — B COTJIACHH C 3aKOHOM BCEMHPHOT'O TSATOTEHHUS. A eIlé ecTh yueOHu-
KM 110 OKeaHorpaduH, I/1¢ HalMCaHO, KAKOBBI OHH, IPHUJIMBBI, HA CAMOM JIEJIe.
Ecnu 3akoH BCEMHPHOTO TATOTEHHS 3/1€Ch JACHCTBYET, M OKEaHCKas BOJa
npuTsruBaercs, B ToM uucie, kK Comany m k JlyHe, To «pusmueckas» u
«OKeaHorpadudeckas» KapTHHBI IPUINBOB JOJIKHBI COBIAaTh. Tak coBma-
naroT oHu nin Het? Ho ¢akTudeckn, 1o cyTH, cKa3aTb, YTO OHUM HE COBIA-
JIAIOT — 3TO elIé HUYero He cka3zaTb.  lloTomy 4TO «(u3uueckas» U «oKea-
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aHorpaguyeckasy KapTHHbI NPHIMBOB JOJDKHBI COBIaAaTh. Tak COBHANaIOT
oun wmn Her? OxkaseiBaercs (http://newfiz.narod.ru/digwor/digwor.html)
CKa3aTb, YTO OHH HE COBIIAJIAIOT — ITO ellé HUYEro He ckas3arhb. [loTomy uTo
«pu3nuecKas» M «OKeaHOrpapHuecKas» KapTHHBI MPHIKBOB BOOOIIE HE
HUMEIOT MEX]y CO00H HMYero oowiero.

Kcrarn, mouemy npuivBEI M OTJIMBEI HE HaOJIIOAAIOTCS B atMocdepe?
Ona Bezp mmojierye U noriy0xe okeaHoB. [loiiMuTe, Hy HE MOXKET MyXa IOJI-
HATH CIIOHA, HUKAKUM «pe3oHaHcom». Baymaiitecs, 300 000 pas! ITouysct-
ByHTe pasHuny. He nomoraer? Torja BeIiANTE B TUXYIO JIYHHYIO HOYb Ha
JIyT ¥ noHaOmiofaiiTe BHUMATENbHO: HU OHA TBUIMHKA, HU OJHA OBIIMHKA
HE B3JIPOTHET B CTOpPOHY nepememnienus JIynsl. A o Hetorony Jlyna nomkHa
MIPOCTO TOBBIAEPTHBATh KApTOIIKY, M IOCPBIBaTh OTYPIIBI, COCTOAIINE Ha
97% u3 Boubl. BoH, Kakue OHA OKEaHbI, IKOOKI, Ha IBIOBI ITOHUMAET!

Jlerko noac4MTaTh, YTO LEHTPOOCIKHAS
cuila, NIEMCTBYIOIIAs Ha BOAY IO MPUYMHE
Bpamenust 3emnu, B 1000 pa3 Gonpmie 1o
BEIMYMHE «CHJIBI JIYHHOTO IIPUTSDKEHUS.
N3-3a 1UEHTPOOCIKHOW CHIIBI, YCKOPCHUE
CBOOOHOTO TaJIeHNs Ha TT0JIIoce 3eMITH
0. = 9.823wm/c?, Ha sxBarope g, = 9.789m/c2.
To ectb meHTpoOEX)HAs CHia IO OTHOIIE-

; ; HUIO K BEJIMYMHE CHIIBI 3€MHOTO TPHUTSDKE-
HUS COCTaBJDIeT 0. 003 a CWJIa JYHHOTO TIPHUTSDKCHHS COCTaBISIET BCETO
0.000003 oT 3HaYECHHS CHITBI 3eMHOTO IPUTSHKCHUSL.

TO, YTO NPHUJIUBBI U OTJIMBBI HC UMCIOT KOPPEIAIUN C JIBHUKCHUCM .Hy-
HbI, U3BECTHO co BpeMéEH Jlamnaca. Ero uzymuisin mapajiokce: noyemy B Mop-
ckux noprax OpaHIWU MMOJHAS BOAA HACTYIAET MOCIEA0BATENBHO, XOTS 110
KOHLIEIIMY NPUIMBHOTO JUTUIICOMA OHa JIOJDKHA HACTyNaTh TaM OJJHOBpe-
MEHHO.

Emé npumep, npunuBHas BOJIHA Bpe3acTcsi B AMa3oHKY CO CKOPOCTBIO
oxos10 20 KHIIOMETPOB B Yac, BBICOTA BOJIHBI - OKOJIO IISITH METPOB, IIUPHHA -
JIECATh KWJIOMETPOB. OTH TapameTphl OOoJbllle MOAXOAAT Ul MPUIMBHON
BOJIHBI, CO3/IaBaeMOH TIpelieccuell BOMOBOPOTa. A eciu OBl 3TO OBbLIa TyHHAs
MIPUJIMBHAS BOJHA, TO OHA Bpe3anack ObI CO CKOPOCTHIO, HECKOIBKO COT KH-
JIOMETPOB B Hac, a MHpPHHA BOJHEI cocTaBisuia Ob1 okomo 1000 kM. [ToBepx-
HOCTh 3eMJIM Bpalaercsi OTHocuTelbHO JIyHbl co ckopocThio okosio 1500xm
B Yac, €CIH JAOMYCTHUTh, YTO MPHUIMBHOI rop0d BCerIa HAIpaBiIeH B CTOPOHY
JIyHBI, TO BOJHA, ABWXKYIIAACA CO CBEPX3BYKOBOHM CKOPOCTBHIO, BBHIPOBH:IIA
Obl Bce KOHTUHEHTHI. KcTath, ecTh 30HBI B OK€aHax, I'/i€ BOOOIe HE ObIBAIOT
MPUIMBGI M OTIIUBEI (aM(PUAPOMUUECKHE TOUKH).
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T'0e naxooumcsa Jlyna?

MBI TONTBKO 9TO yOenWnCh, 9TO, Ha caMoM aefe, JIlyHa HUKakoro BiH-
SIHUSI Ha 3€MHBIE Jiejla He OKa3bIBaeT, TOJIBKO BHI3BIBAET B IOJHOJIYHHE CHOC
KPBIIIH y IIU3UKOB, J]a BOH BOJKOB M cobak. U takas JlyHna Hawm, momsMm, —
He HyxkHa. Jla u 3emie, moxoxe, OHa Takas He OYeHb HyXHa. 11 B camom
nene, — JIyna k ConHily npuTsruBaercs B 2.2 pa3a CUIIbHEeE, 4eM K 3eMIIe.

Bot nannble s pacuéra:

Rute/Ruz= 390, a (Ruc/Riz)® = 152000 — OTHOLICHHE PACCTOSHHIL

Mc/M3 = 332000 —oTHOIIEHHE Macc

Tenepb npeoOpa3oBaHus U COOCTBEHHO Pacu€T

Fric = Mr*Mc/R%ne

F3 = Mr*Ms/Rm3

Fuic :Fi3 = (Mc/M3) : (Rue/Ruz)? = 332000 : 152000 = 2.2

Cdepa TsaroreHuss 3eMmiid, BHYTPHU KOTOPOH TATOTCHHE 3E€MJIHM MPEBBI-
mraet tarotenue ConHua, umeer paaunyc 0,260 MIIH. KM., cyHMTas OT LEHTpa
3emumn. JlyHa, coriacHo o(UIMaNbHBIM JaHHBIM, PaclojOoXKeHa HajJeKo 3a
npexaenamu 3o chepsl. Tak e ke Ha camoM jese Haxonures JIyHa?

MHorue OTBETSAT Ha STOT BOIPOC - CXO/y, HE 3ayMbIBasich. 1 BbI 3Hae-
T€ COJiep)KaHHE MX OTBETOB: CITyTHHK 3€MJIM, Ha PACCTOSIHUM ..., JIYHHBIH
Mecsl ..., U T.J0. Ho Tonbko 4to 3xech. onmpasics Gopmyiny 3BT HetoroHa u
odmmmansHeie qanabie o Jlyae 3emite n ConHIle, Mpou3BeAEH pacyér, KOTO-
pBIf IOKa3bIBaeT, uto JlyHa mpuraruBaercs kK ConHIy B 2.2 pa3a CHIBHEE,
geMm K 3emie. [lomydaercs, uro JIyHa He CTONBKO CIIyTHHK 3€MIIH, CKOJIBKO
CaMOCTOATENIbHAS TUIAHEeTa COMHEYHOH cucTeMbl. C 3TUM KOHEYHO MOXHO
KHUTb, PYKOBOJICTBYSICH IIPHHIIUIIOM — «HAC 3TO HE KacaeTcs». Ho 3To mo3u-
LS HOpakKeHYecKas, Ha MOJOOHON ITO3UIIMU HaXOJSITCS JIFOJIU, TOTOBBIE OT-
natk YKpauHy B 30HY BimsiHHs EBpocoroza. Bai nmokopHslid ciyra, mumy-
it 5Tu ctpoku, Cnasa bory, He TakoB.

Tak kak e HaM BepHYTb JIyHy B chepy BiusiHus 3emun? Beromaute o
CIyTHUKAX Haxosmuxcs Ha reocranuonapHoii opoure? TEOCTAIIUO-
HAPHAS OPBUTA, cxema nasmwxkeHus uckyccrBeHHoro CITYTHHUKA,
paccunTaHHas TakK, 9YTO OH BCE BPEeMs HAaXOAWTCS B OJHOH M TOH ke TOUKE
Ha/l TIOBEPXHOCTHIO IUIAHETHI, IOTOMY YTO CKOPOCTH €r0 BpAIIEeHHs MOCTO-
STHHA U paBHa 00OpOTY IUIAHETHI BOKPYT CBOEH och. BricoTa 3TOi OpOHTHI -
36 Teicsta kmnmometpoB. CnytHuku cBsizu u JJMCTAHIIMOHHOI'O CJIE-
JKEHU S gacto momemiaroTcss Ha TeOCTallOHApHBIE OpOWTHI Hall 3eMIICH.
Wuorna takyto opouty HaszpiBaior CUHXPOHHAST OPBUTA. A eciu He-
MHOT'O YMEHBIIUTH CUHXPOHH3M? A MMEHHO TakK, YTOOBI 32 CYTKH CITyTHHK
yxoauia no opbure Ha 1/29 cBoeil TpaekTopuM Ha3aa WIM BHEPEN 1O OTHO-
LIEHUIO K CHHXPOHHOM, TO Oy/eM MMeTh YETKYIO MJUTIO3UIO JABHKEHHS CITyT-
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HUKa BOKDYT 3€MJIM C MeproJoM B 29 cytok. UyBcTByeTe, Kyaa s KIOHIO?
Teneps OTKPBITEIM TEKCTOM.

[TycTe cIyTHHMK Ha reocTalliOHapHOW OpOMTE BHUCHT Yy Bac HaJ rojo-
Boii. OH Tam Bcerga OyAeT BHCEThb, TaK KaK BpaIlaeTcs C TOH XKe YIrIIOBOH
CKOPOCTBIO, UTO M 3eMJISI BOKPYT CBOEH ocu. Bo3pMéM m mocTaBuM Ha opoOu-
Ty noBbIme Bcero Ha 1000 kM emé onun cnyTHHK. Ero mepnon oOpamieHus
yKe He OyleT CHHXPOHHM3HMPOBaH C BpamieHueM 3emun. OH Oyner Oomblie
Bcero Ha 1/29 cyrtok. CremoBarellbHO, CHHXPOCITYTHHK Bcerja OyaeT y Bac
HaJl TOJIOBOH, @ BTOPOIt O0PT, KOTOPBIN MBI MOCTABUIM YyTh IOBBIIIE, OyIeT
yKe uepe3 CyTKH Halmonathcsi Ha HeOOCBOJE CMEINEHHBIM OT MEPBOTO Ha
360/29 rpaaycos. u Tak manee. Uepes 28-29 cyTok BTOpOil COyTHHK CHOBa
OKaXKeTcs y Bac Haj rojioBoi. Uto co3aaét y 3eMHOro HabmofaTesns WLIo-
3UI0 €r0 BpallleHusi ¢ nepuogomM B 29 cyrok. Bocxoasl u 3axonsl ConHua -
9TO BelIb TOKE WJUTIO3WA, HO BBl K HEW NPUBBHIKIN. A Temephb MPeICTaBbTE
BMECTO BTOPOTO CITyTHHKA JIyHY, YMEHBIIICHHYIO 110 qraMeTpy B 10 pas.

BriBon: JlyHa Ha caMOM [ielie pacIoiioKeHa Ha opOuTe OJHM3KOH K reo-
craiponapuoii. B 10(!) pa3 k Ham Oimxe, uem y4ar yueOnuku. EcrecTBeHHO,
u puametp Jlynel B 10 pa3 mensblie cnpaBoyHoro, a macca — B 1000 pas
menblie. Hama JlyHa Haxogurcst riryboko BHYTpH c(epbl TpaBUTALMH 3EM-
JH, U K COJHIy NPHUTATHBAETCS 3HAUMTENbHO crnabee, ueM Kk 3emie! KoH-
KpeTHO, Oonee geM B 40 pa3. OOBIYHBIN CITYTHUK MJIAHETHI, HUYETO HCKIIO-
YUTENILHOTO. JTO Hamie mnepemenieHue JIyHbl naét oOBsSCHEHWE MHOTUM
HECYPa3HOCTSIM, CBSI3aHHBIM ¢ JyHOH. 1 monér amepukanues Ha JlyHy cra-
HOBHTCS BIIOJIHE pealbHBIM, aKe Ha WX marenane. Kcrath, y HeKOTOphIX B
TOJIOBE MPOYHO 3acelo, 4To 10 JIYHBI MOXKHO ITOJIETETh TOIBKO CO BTOPOI
KOCMHYECKOW CKOPOCTBIO. DTO 3a0NIyKICHUE, NOJETETh MOXKHO C IFO0O0H
CKOpOCTBIO, XOTh 1MM/dac. Pazymeercsi, ¢ BKIIFOYCHHBIMU MapIICBBIMHA JIBU-
ratensaMu. Takas JIyHa Ham Hy»KHa.

Ckaxere: BaIllM pacCTOSTHUSA 115t JIyHBI, OIIPOBEPraroTCcs 3aTMEHUSIMH.
A BBI 3HaeTe, T11e pacnonoxeHo Connne? Hy-Hy, 61axeH kto Bepyet! ITlo-
SKCIIEPUMEHTHUpYIiTe ¢ KocTpoM. Hac yuaT, 9To TemnepaTypa mOBEpXHOCTH
Comnnamna pasaa 6000 rpamycos, a paccTossHEE 10 3eMJId — 1 50 MIITHOHOB
kmtoMeTpoB. TeMriepatypa moBepxuoctu koctpa rae-to 1000 rpamycos,
OTOHAMTE OT Hero Ha Bcero Ha 150 MeTpoB, U monbITaliTech morperses. Ko-
HEYHO, N3JIyJaromniasi CiocOOHOCTh MPOTIOPIIHOHANEHA YeTBEPTONH CTEIICHU
TeMIepaTypsbl, y4THTE U 3TO.

Cambtit nayunwlii R00X00 K 0eudcenuto JIynot, u ne moavko Jlynot

N 2

Bepuémcst k Bompocy: JIETKO MOACYHUTATH M0 Gopmyite m;*mM,/R*, uto K
Connny JlyHa «upursruBaercs» B 2.2 pa3a cuibHee, 4eM k 3emiue. [louemy
K€ OHa He yneraeT oT 3emau?
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BoT 4ncTO Hay4HBI OTBET Ha ATOT Bompoc. Ho TyT npunércst Hanpsiub
cepoe BeniecTBo. Kak-To s 3ajyMaiicst Haj 3aj1a4eii 0 JBIDKEHUH Tela, Opo-
MIEHHOTO TI0JT YTIJIOM K opOuTe. ['oTOBOE perierne ObT0 HAWIEHO B yIeOHOM
nocodun ais cryaenToB ¢usdakxa Cankr-IletepOyprekoro rocynapcTBeHHO-
T0 YHHBepCcHTETa «3aKOHOMEPHOCTH KeIIepoBbIX JBM:KkeHMii. JIaGopaTo-
pusi  KoMIblOTepHOro MoaexupoBanusi». http://technic.itizdat.ru/docs/
bmp49/FIL14304132790N520732001/1 ctp. 14,  wmm, Oomee HaydHO,
http://techlibrary.ru/b/2ilultljll1plc_2m.2q._2plalllplolplnifirlolplsit
1j_1I11f1glmiflrlplc2clw_lelcljlh1floljlk._2006.pdf ctp. 30.

ABTop mocobuit — mpodeccop byrukos E.U. [{utara u3 mepBoro moco-
Ooust: Eciu 06a CnymHuka Haxoosamcsi noOAU30Cmu, U 00OHOMY U3 HUX CO00-
warom HebOIbULYIO OONOTHUMENbHYIO CKOPOCMb, OdlbHeliuiee OMHOCU-
menbHoe OsuiCeHUe CNYMHUKO8 He Oydem npamonunetinvim. Humyuyus
30ecb nodgooum Hac. Hasueayus 6 HeoObIUHbIX YCIOBUAX KOCMUUECKO20 NO-
Jlema npoucxooum coecem uHave, 4em 8 NPUbIYHLIX OJisl HAC 3eMHbIX YC0-
susax. Ilpu uzyuenuu omHOCUMENbHO2O OBUIICEHU KOCMUYECKUX ANNApamos
0OHapyCUBalomes MHoz2ue yousumenvhvle 0COOEHHOCMU, HA Nepeblll 832150
npomugopeuauyue 30pagomy CMbICLY U HAWeMy HOBCEOHeBHOMY ONbINLY.
Huoice mvl paccmompum naccuenoe omnocumenvHoe 08udiceHue opoumaib-
HbIX Mell Ha npumepe 08UXCeHUs. HebOIbU020 npedMemd, OPOULeHHO20 KOC-
MOHABMOM 8 c60000HbLI noiem ¢ Gopma opbumanerou cmanyuu. Kakum
VBUOsIm 08udiCceHue npeomMema KOCMOHABMbL OPOUMATbHOU CIMAHYUU, ecliu
oH OblLl OpoweH, ckadcem, 6 CMOPOHY 3emau — eepmukatvHo eHus? B pac-
CYIHCOCHUSX HA MY MeMy MON’CHO 8blOelumsb HecKolbko smanos. Crauana,
be3 Ooneux pasmMuluLieHuti U NOIA2AsICh HA HAW 3eMHOU NOBCEOHEBHbIU
onvim, 8paA0 U Obl Mbl YOUBULUCH, eCli OPOULeHHbIL 8HU3 npedmem cmai Ovl
bvicmpo nadame Ha 3emao. Ho 3amem mbi Heu36esCHO 6CHOMUHAEM O TOM,
Ymo opoOUMANbHASL CMAHYUA C KOCMOHABMAMU O8udxcemcs Hao 3emieil ¢
02POMHOU cKopocmblo 6onee 7 kuiomempos 6 cekynoy! Kaxosa nauanvhas
cKopocmb OpouleHHo20 co cmanyuu npeomema? Bpockom pyku modwcHo co-
00WUMb HebOABLUIOMY Npedmemy ckopocmb okoao 10 — 20 m/c. Paccmampu-
8as 0BUdICEHUE NpeoMema OMHOCUMENbHO 3eMau, Mbl OONHCHbL CIONHCUMD
8EKMOPHO MY CKOPOCMb C OpOUMANbHOU CKOpocmyvio cmanyuu. Pesyremu-
pYIOWas ckopocms 6ydem Juwlb YYMb-uymb OMAUYAMBCS NO MOOYIIO U
HAnpaeieHuio om CKOpoOCmu OpOUMANbHOU CMaHyuu. Dmo 3uHadum, 4mo
OPOUEHHDLIL KOCMOHAGMOM npedMen npocmo nepetoem Ha opy2yo opoumy,
KOMOpas NOYmu He OMAUYAEncst Om UCXOOHOU OpOUmbvl CIAaHyul.

Oo0Ha u3 npoepamm nakema «/eudicenue KOCMUYECKUX Mea» NO36071em
Hab100ams makoe 08U CEHUE OMHOCUMENbHO 3eMAU U OMHOCUMENbHO Op-
OumanbHOU cmanyuu Ha 3Kpane Komnviomepa (cm. puc. 11). Kax éuono uz
puc. 11, omnocumenvrno cmanyuu OpouieHHoe meio CHAYaIa Oelcmeumens-
HO 08UdCEMCS 6HU3, 8 HANPAGIEHUU OONOIHUMENbHOU HAYAIbHOU CKOPOCIU
AV. Oo0nako 6ckope mpaeKmopusi HAYuHaem OMKIOHAMbCA enepeo, 3amem
68epX U HA3A0, U HAKOHEY, CKOb Obl CMPAHHBIM MO HU NOKA3AI0Cb, MENo
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6038paAWjAEmMCcs K CMAHYUU ¢ NPOMUBONONIONCHOU CIMOPOHDBL (C8EPXY), ONUCAB
noumu 3aMKHYmy0 mpaekmopuo!

NOWHO TOKGRAM b, YT K000 HOWRASHOA OMHOCUMENBHGT CHOPOCIE, MOTGIA O CPOSNEHUK © Opd!f"?f!ﬂwﬂﬁ CKOPOCATGMD,
/il MOUHO TEf JURYAAPHO CROPOCMY CIMAKULL, MPAERMOPUR OMroCUmensyoeo deumwenua (cm, puc, 11}
apedcmaansem coboil anurc. Teao Gydem Repuod UNecHY S0 38PAILIIMLER K © wozda dononan 08 CHOPOCMb
HOMPOBACHD BEPMUKOALHO BHU3 [KOK 8 POCCHIOMPENNOM TPUMEDE) UL SREPX, O MOKINE U MO2IT, K000 Y CHOPOCMU £CMb
COCMIGBARKNLIIR, HARPABAEHHAA *aboRR, IM.€. NEPRERSURYARPHD mu apb . B mocaed wem caywae movme
¥ i PR BIMHOC o daumcenun Gydem yue Apocmpancmasnyoi (o ve naocroil) kpuasil.

!
Av Av |
_— i PucIL3

Puc. 11. fewwenue mena, GPOWENH 00 6 MouKe B SepmUNGASHD BRI ¢
CPEUTEARHO T CMaNEUL, KOK 620 80dN0 ¢ 2erim {caeaa Puc, 11.1), ¢ oplumanskoll cmaniji
(cmpasa Puc.11.2), v us mousy, omdantsmoid om cmawyue (enposa Puc. 11.3)

Flonamio, & sopoumamiarys o meana np IR W HMEEIE RURANOZO OTHOU IR, TN
KK GHO BpaKmaNecks Kyaesoe. H ¢ mouki spenien KocMORasIG MEno dSIENCEMCR 1o YUTHAMUNecKol opbume ©
RN POCTID T , XOMET WCIIOUNIL FIRZOMERIS (CLa) 6 Goxyce WUILNCE Qicy HCHay &,

[ o8 opb o o HA C o e FIVITE MIOJBKO PPN TUENCER S

Jemu,

Kax coenacosamv amo 3axniouenue ¢ Hauwum nepevim npeonoLoNCeHU-
em, umo npeomem Oydem Ovicmpo naoams Ha 3emnto? Bcnomumaem, umo
NOCMAGIEHHBLIL ONPOC OMHOCUMCSL He K OBUIICEHUI) OPOULEHHO20 mead Om-
HOCUMENbHO 3emiu, a 6 nepeyio ouepedv K MOoMy, KAKUM YEUOSM MO0 O8U-
JiceHle KOCMOHABMbL HA CMAHYUU.

Ymobul svlsicHumb Qusuyeckue NPULUHbL CMOJb CIPAHHO20 0BUNCEHUSL
mena OMHOCUMENIbHO CIAHYUU, Cledyem CHAYald paccCMompems 08UNCEHUE
cmanyuy u mena omHocumenvho 3emau. dmu 08UNCEHUS. NOKA3ANbL 8 e60U
yacmu puc. 11.

Braronaps HeOONBIION MOMONHATENFHOW HAYaJbHOH CKOPOCTH, KOTO-
pyto OpomieHHOE B TOYKEe B Teno monydmino B HANpaBICHUU IIEHTPa 3EMIIH,
ero JaipHeiIee TeoeHTPHYECKOe MBIKCHUE MPOUCXOTUT MO DIUIHIITHYE-
CKOH opOWTE ¢ OYeHb MalbIM JKCIeHTpucuteroM. OmuH (okyc arummIca
PacmoJoKeH B LIEHTpe 3eMIIH, a BTOpoil — B Touke F, pacrnonoxeHHONH o4eHb
OJIM3KO K IIEHTPY. DTOT JIIJIMIC HA PUCYHKE MOYTH CIUBAETCS C KPYrOBOH
opburoii cranuuu. Jlume BOMM3M mepures P ammumc okaspiBaeTcs ciierka
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BHYTpH, a BOJMM3M amorest A — ciierka CHapyXH KpyroBoit opoutsr. C xopo-
el TOYHOCTHIO MOYKHO PAcCMATPUBATh 3TOT JIUIMIC KaK OKPYKHOCTH TOTO
XK€ paanyca, HO C IIEHTPOM, CMELICHHBIM U3 LIeHTpa 3eMiin B cTopoHy F Ha
MOJIOBHHY paccTosiHUA 10 To4ku F. bombmast ock 3TOTO0 3/uturnca nodt pas-
Ha WaMeTpy UCXOJHOU KpyroBoit opOuTsl. [loaTOMy, B COOTBETCTBHH C Tpe-
ThUM 3aKk0HOM Keriepa, neprospl oOpalneHns Tena 1 OpOuTaIbHOW CTaHIINN
MIOYTH COBNAJAIOT.

TpaexkTopuu Tesna U CTAHIMM MEPECEKarTCs B JBYX TOUYKaX — Hadajlb-
Ho¥ Touke B u nporusomnosnosxHoit Touke C. B Touke C Teno onsATh oka3biBa-
eTcsl Ha OJJHOHM BBICOTE cO cTaHuuel. CtaHIMA MpUXoAuT B ToUKy C pOBHO
4yepe3 MOJOBUHY IEPHOJa CBOEr0 PAaBHOMEPHOI'O OOPAIIEHUS BOKPYT 3eMIIH.

Ho aprkeHue Teaa MO CBOCH IIUIMIITHYSCKOW OpOUTE Clierka HepaBHO-
MEpHOE, H TeJI0 MPUXOIUT B ToUKy C 4yTh paHbIlIe CTAHIINHU, IIOTOMY YTO Ha
3TOH MOJIOBHHE 000pOTa TEIO MPOXOAUT Yepe3 IMepureil cBoel opOuTHI, rie,
B COOTBETCTBHH CO BTOPHIM 3aKOHOM Kemiepa, ero ckopocTh OOJbIIIe CKOpO-
CTH CTaHIMH. B pe3ynpTare yepes 1mosa 000poTa, KOTAa CTAHIMS MPUXOIUT B
o0myro Touky C nByX OpOHWT, TENO OKa3bIBAaeTCs BIEPENH CTaHIMH. B sTOT
MOMEHT TeJI0 HaXOAUTCS HAa MAaKCHMaJIbHOM yJaJleHWH OT cTaHiuu. Ha BTO-
poii mosoBUHE 000pOTa TEJIO MPOXOAUT Yepe3 anoreil A cBoeil opOUTHI, Ijie
€ro CKOpOCTh HECKOJIBKO MEHBIIE CKOPOCTH CTaHIMHU. B pesymbraTe Teno
MIPUXOJUT B OOIIYI0 HAYAJIBHYIO TOYKY B MOYTH OZHOBpPEMEHHO CO CTaHIIU-
eil, mpubmKasch K Heil ceepxy. TakuM oOpa3oM, ABHKEHHE Tella OTHOCHU-
TCJIbHO CTAaHIHU MMPOUCXOAUT IMOYTH 1O 3aMKHyTOI>i TPACKTOPUH.

ITycTh Teneps poJib CTAaHIIUH BBITOJIHAET 3eMilsl, posib 3emun — CoJTHIIE,
a ponb OpomeHHoro Tena — Jlyna. SIcHo, uto JlyHa, «BBIOpOIIEHHAs» C
3emsn, Bpamaromnieiics Bokpyr ComHIA, MO-TIpeKHEMY OYAEeT BpamlaThCs
Bokpyr ConHia, HO €€ opOuTa HEMHOTO OyJIeT OTIHYAThCS OT OPOUTHI JETs-
mei pagoMm ¢ Heit Bokpyr ConHna 3emun. A Ui 3¢MHOTO HaOJIIogaTess
OyneT Kas3aTbCs, YTO JIyHa elé M BOKPYT HEro Bpallaercs, Kak OMHCAaHO B
NpEeABIIYIIEM CIy4ae ¢ KOCMOHABTOM M OpOIIEHHBIM UM TesloM. 11 kak B ToM
XKe Cllydae, HIKaKOro IPUTSHKESHUS He HY>KHO. Benb Teslo TOYHO He mpHTSTH-
BAeTCs K CTAHLHH.

AHaJIOrM4HO MOKHO PacCMOTPETh CUTYalHIo B Tpuaae 3emursi-ColHie-
lNanakTyka, TOXXE CHIIBI TATOTEHUS! HE HY>KHO. MOXHO NPOJOIDKUTE (Ha 6o-
HyC) Hally MBICIb W B 00paTHyI0 cTOpoHy. JlelicTBHe OymepaHTa BIIOJTHE
BIUCHIBaeTCs B MeToqy bytmkoBa. Cxema Ta xe: 3emilsl, IOANPHITHYBIINI
U1 Opocka OymepaHra (B HEBECOMOCTH) abOpHUTeH, JIETSIIUI o0 opouTe co
CKOpPOCTBIO BpalleHus 3eMin, OyMepaHr, BBUIICTEBIINHA U3 CIEAYIOMIETO 10
opbure abopureHa. B coorBercTBMM C Mozenbio byrtmkoBa, Oymepamxr,
TIPOM/IS TIO DIUTHIITHYECKON TPAeKTOPHH, BEPHETCA K aDOpUTEHY.
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rpaBﬂTaHﬂﬂ U CIIOCOOBI €€ Co3IaHus

Ilpupooa nuuezo ne denraem Hampac-

HO U He docmueaem ¢ HOMOWDBIO MHO2020

Mo20, 4MmMo MOJHCHO ObLI0 OOCMUSHYMb C
NOMOUIBIO HEMHO2020.

. HeroToH

Coenambs ClOACHO OUeHb NPOCMO, a
60m coenams NPOCMO — O4eHb CLOICHO

KoHcTpykTop opyxus
I'.C. lllmarun

Hu onHa u3 Teopwii TpaBUTalMK HE MpEJIaraeT crocoda NCKyCCTBEH-
HOTO HaJIeJIeHHs Tejla NPUTSHKEHUEM 3aJlaHHOM WHTEHCHBHOCTH, YTO, COO-
CTBEHHO, TOJIbKO U MHTEpPECcHO JuIi mpakTuku. He mMes oTBera o mpupoae
3JIEKTpOMarHeTH3Ma, Mbl, TeM HE MEHEee, MOJKEM H3TOTOBHUTH 3JIEKTpoMar-
HUT, IIPEBOCXOALINI MarHUT IPUPOJAHBIA. B mpupone BcTpeuaroTcs ecre-
CTBEHHBIE€ MArHHUTBHI, IMEHHO WX JOCTYIIHOCTh M ITO3BOJIMJIA OTKPHITH (CIy-
YaifHO) SIBJICHHE JICKTPOMAarHUTHON MHAYKIIUH, a 3aT€M U CO3IaTh JIEKTPO-
MarHuT, KOTOPBIN C €CTECTBEHHBIM MarHUTOM BHELIHETO CXOJCTBA HE UMEET.
OOnuraTHBIM NPU3HAKOM 3JIEKTPOMArHUTA, COJICHONAA, SBIIACTCS KpyUYEeHHE.
EcTecTBEHHBIX «TPaBUTOB» B IIPUPOE HET, HO AaBaiiTe MonpodyeM MeToI0M
BpAIlleHHUs W KPYUYEHUs], YK€ allpOOMPOBaHHBIM Ha CO34aHUH 3JIEKTPOMAarHu-
TOB, TTOJYYHUTh CIIOCO0 CO3/IaHMs HCKYCCTBEHHBIX TPABUTOB.

B Hayke ecTh 04eHb Ba)KHBIM MOCTYJAT: «HAJIO BUAETH TO, YTO €CTh,
HE TOBOPHUTH O TOM, 4ero HeT». [103ToMy XapaKTepHUCTHKU U 3aKOHOMEPHO-
CTH TIPUPOIHBIX SBICHUH, (pU3MUEeCKMA MEXaHHW3M KOTOpPHIX HaM HEH3Be-
CTEH, JIOJDKHBI OMPENeAThCS TOJIBKO MO pe3yiIbTaTaM HAaONIOJCHUN W W3-
Mepenuil. [Ipu uznoxkeHuu crnocoda Co3laHuy TPABUTHPYIOMUX OOBEKTOB
HE CTaHEM YXOJAUTb OT PEaJbHOCTU — OyJEeM HCIIOJIB30BaTh TOIBKO 0OBEK-
Thl C UHTYUTUBHO NOHATHBIMH CBOWCTBaMHU, T.€. TaKHe, KOTOPHIE BBI3bIBA-
I0T B HalleM BOOOpa)XEHHM YETKHH 00pas, MOJY4YEeHHBIH W3 JKHU3HECHHOTO
omnbiTa (KaXIX0JHEBHOM NpakTuku). To ecTh Mbl 3a0bIBaeM PO 3IIEKTPO-
MarHuTHbIE TIOJIS, 3JIEKTPOHBI, TO3UTPOHBI, (DOTOHBI, PHEPTUI0, CHHIYIISP-
HOCTH, CTPYHBI, OpaHbl u npoudee. U Hukakoil maremartnku! ®Pusuka, Oe-
perucs mareMmatuku! Tak xe coBeToBan noctynats u Jleonapno na Bunuu:
«Te, kT0, M3y4ast HayKu, oOpamaTcs He K MPUPOJE, a K aBTOPaM, HE MO-
T'yT CUMTATHhCS CHIHAMHM IPUPOJBL: 51 OBl CKa3all, YTO OHM TOJIBKO €€ BHYKH.
JInme oHa OJHA — TOJUIMHHAS PYKOBOAMTEIBHHUIIA HACTOSIIMX TI'CHHEB;
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MEXAY TeM, KaK 3TO HHU TJIYIO, CMEIOTCS HaJ YEJIOBEKOM, IPeIIoYnTaIo-
MM YYUTBCS Y CaMO IIPUPOJEL, a HE Y aBTOPOBY.

HaGmioneHnst W 9KCIIEPUMEHTHI MOKa3bIBAIOT, YTO BCE JOCTYIIHBIE
HalleMy HaOJIOJEHHMIO Tela caMH 10 cebe IBIDKYTCS IO SJUIMITHYSCKUM
TPAEKTOPHAM KOCMOJIOTHYECKUX MacIITaboB. DTO MMOKa3aHO Ha puc.l, KoTo-
pHIi B3AT 13 paboThl npodeccopa byrukosa E.N.

CemelicTBO HannMCTUHECKUX TPaeKTOpUI CHapaaoB, 3anyLUEeHHbIX C MOBEPXHOCTH
3emnu nog yrnom 45° pasnuyHbiMK MO MOAYIHO0 CKOPOCTAMU

Puc. 1

W3 HabmoaeHnit 1 M3MEPEHM U3BECTHO, YTO XapaKTep ABMKCHHS Tella
o opOWTEe HE M3MEHSAETCA NPU M3MEHEHHH eTo Macchl. Eciii MBI akkypaTHO
pa3fenuM TeJl0 Ha HECKOJBKO YacTel, TO KaKIas 4acTb TeJla OCTAaHeTCS Ha
TOW e opOuTe, Ha KOTOPOH OHAa HAaXOAWIACh J0 pacwieHeHus Tena. To
€CTb, OpOHTANILHOE JBMXKCHUE HE 3aBUCHT OT Macchl Teja. Malo Toro, 4to
OHO HE 3aBUCHT OT MacChl CBOETO TeJa, ABWKEHHE Tella 10 OpOuTe He 3aBU-
CHUT M OT Macchl LieHTpaibHOro Tena. Hampumep, maccer FOnmTepa n Maccel
3eMiIn CHJIBHO OTJIMYAIOTCS APYT OT Jpyra, a opoura Mo, ciyrHuka Onure-
pa, IpaKkTHYECKH HE OTIUIaeTcs oT opOuThl JIyHbI, cryTHUKa 3emin. JlaH-
HOE OOCTOSTENECTBO TOBOPUT O TOM, UTO UIS TEJNa, IMPABHIIFHO ITOCTABJICH-
HOTO Ha opOuTYy (TMOCeNEHHOTO Ha OpOUTE), sl yAEpKaHHUS Ha OpOWTE HU-
KaKHUX ICHTPOCTPEMHUTENIBHBIX CHJI HE HY)KHO, U CHJI TaHTCHIIMAIFHOTO Xa-
pakTepa TOKe HE HYXKHO. 3HAUWT, €CIIM CAeNIaTh MacCy HEHTPAIBHOTO Tela
HYJICBOH, IT0 CYTH, TIPOCTO YOPAaTh €To, TO €ro CIIyTHUKHA OCTAHYTCSI HA CBOUX
CTapbIX OpOHUTaX.

Hukaxkux 1eHTpoOeKHBIX CHJI HE HCHBIThIBaeT U KocMOHAaBT B MKC,
€ro He NPIKUMAaET K «IOTOJIKY» CTaHIMH, €ro He NPHKUMAET M «IIOJY»
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CTAaHIINU — HET LIEHTPOCTPEMHUTEIBHBIX CHJI, OH HAXOANUTCS B COCTOSHUU He-
BecomocTu. Jlemo B ToM, uTo opouThl MKC 1 kocMoHaBTa coBnagaroT. Cama
coboii opbuta He MeHseTcs. [loaTomy, mocraBienHas Ha opouty MKC, wnc-
XOIHO OOpamiéHHas WIDTFOMHHATOPAMH K 3eMJie, OyJeT IBUTAThHCS 0 opouTe
6€3 TOMOIIM BHEIIHUX CHJ, COXpaHssA OOpaléHHOCTh WITIOMHHATOPOB Ha
3eMint0. To ecTh IBUTaThCsl TaK, KaK [IOKAa3aHO Ha JIEBOM CTOPOHE pHC. 2, a HE
TaK — KaK Ha IIpaBOM €ro CTOPOHE.

Puc. 2

DTO NPOMCXOAUT HOTOMY, YTO BCE YACTH YCTAHOBJICHHOIO Ha OpPOUTY Tesa
HE MEHSIOT CBOM OPOWTHI, MOMUMHSACH 3aKoHy coxpaneHnss MOMEHTA wum-
nynbca. OYEeBHIHO, YTO ITO JBIKCHHE YUCTO MHEPUUOHHOE. HepIHoHHOe
JBIDKEHUE — 3TO JIBIDKEHUE, KOTOPOE JUIS CBOETo MOAJEep)KaHus He TpeOyeT
BHELIHUX NPUYUH, 1 KOTOPOE HE OCTAaBILIET ciieqoB. Bpamaromemycs mapy
JUISL TIPOJIOJDKEHHUST BpallleHusl He TpeOyercsi BHeuIHeH mnoziepxku. JlyHa,
JpyrHe CIyTHUKH TUIAHET, CKYCCTBEHHBIE CIIYTHHKH 3€MJIM TIPH OpOUTANb-
HOM JIBIDKCHHM HE UMEIOT COOCTBEHHOT'O BpAILCHMs, BCETAa IOBEPHYTHI K
MOBEPXHOCTH ITUIAHETHI OJJHOI CTOPOHOMW, HMKAaKWe BHEUIHWE NMPUYUHBI JUIs
3TOro He mpuBiekaTcs. He 0OHapyKuUBaeTCsi U BHEIIHUX MPUYUH JUIS CO-
XpaHeHHs NpeObIBaHMs TUIAHET B IUIOCKOCTH SKIHMITHKH. briaromaps uemy
BOKPYT COOCTBEHHBIX OcCeil Bpaiaercsi 3eMiisi 1 Jpyrue OOoNibline MIaHeThl —
OTAENBHBIN pa3roBop. [locMoTpuTe Ha puc. 3 ABHKEHHE, TOCTABICHHOTO Ha
opbuty Tena (st ©300pas3mi ero B Buje raHtein). [IOHATHO, YTO y HEro ecTh
TOJIBKO OJIUH ITyTh MEPEMEIICHUS 0€3 HAPYIICHUSI COXPAHEHHUS MOMEHTa KO-
Jau4ecTBa IBWKeHMs. KpacHble no3uiuy HeBo3MoxkHbL. KcraTy, nHade rupo-
cKorueckuii 3pQGeKkT He Mor Obl NPOSBUTHCSA. beCcCMBICIEHHO paccMaTpu-
BaTh TEJO OTAEIBHO OT €ro OpOUTHI, Kak OECCMBICIEHHO paccMaTpuBaTh Te-
JIO OTIEJILHO OT BEIlleCTBa.
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Puc. 3

Emé Tanuneit cuurtaln, 4yTo ABMXKEHUEM «IIO0 WHEPIMU», KOTOPOE HE
TpeOyeT CHeIHMaTbHBIX «IIPUIHHY, SBISCTCS PABHOMEPHOE KPYTOBOE JTBHIKE-
uue. OH onepupoBall HOHATHEM KPYTOBOW MHEPIIHH.

IIpunaTh uzae0 KpyroBoil uHepuuu Hemnerko. JKuTenu 3emid, HE MpU-
YYeHBI K ONEPHPOBAHMIO TIPEICTABICHUSMH KOCMOJIOTHYECKOTO MacIiiTada.
W36aBUThCS OT MPEICTABICHUN O MPSIMOIUHCHHON WHEPIMH ITOMOTAIOT CJe-
IIyIOIIHe pacCyXIeHns U n3o0paxkeHns. C IpeBHUX BPEMEH M3BECTHBI CIEIY-
IOIIHME MAIIWHBL PBIYar, BOPOT, OJOK, BUHT, KiIiH. DyHKIMOHUPOBAaHKE yKa-
3aHHBIX MAIIUH UAET TOJHKO B MPUCYTCTBUM MHEPTHOM 3emin. Hammune Bcex
9THX MAIIVH MPH BHUMATEIEHOM PACCMOTPEHUU MBI OOHAPYKUM B MPYKUHE.
Ho ¢yaxunonmpoBanme mpy>KUHEL, B OTIAWYHIE OT OCTATBHBIX MAIINH, HE MIPH-
Bs3aHO K 3emse. [IpyxxuHa — YCTPOHCTBO, CIIOCOOHOE aKKyMYyIHUPOBATh
MOMEHT KOJHMYECTBAa IBIKCHUS. UTO TIPEKPacHO AEMOHCTPHPYET MpYXXKHHA
«cnuHKay (puc. 4).

JIBWKeHUE MO WHEPIMH MPOUCXOMUT OJarojaps HAJIUYHIO Y BeIle-
CTBEHHBIX TN (YHAaMEHTAIBHOTO MPUPOJHOTO CBOMCTBA, HMHEPTHOCTH —
MPUHIUIA CYIIECTBOBAHUS  NPUPOAHOI cTabmibHOCTH. Terno, mocraBicH-
Hoe Ha opbuty — 3t0 HE MATEPUAJIBHAA TOUKA, a ynpyras «cbopkay
MHO>KECTBa BPAIIAIOIIUXCS aTOMOB, BHYTPH KOTOPBIX TOXKE BCE BpallaeTCs.
[onsaTHO, pacmpocTpanenne aedopMaIii BHYTPH Tejla HE MTHOBEHHO, IO-
9TOMY Ka)IIblii CJIOH TeJia HacleIyeT y4acTOK OPOUTHI MPEABIIYIIEro Closl.
DTO MOXHO YBHJIETh Ha IPUMEpPE TPYKUHBI-CIMHKHA. Kaxxaplid creayromuit
BUTOK NPY>KUHBI UAET IO Cliey», mpeapiaymero Butka. Ha puc. 5 mokaza-
Ha YacTh Bpamlamomerocs mo opobure tena. [IpuMeHsss MeTox aHAIOTHUH C
MIPY>KUHOU «CIIMHKA», MPUXOJUM K IOHUMAHUIO KPYrOBOM MHEPIIMH.
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Puc. 4

Puc.5

Orta sIBIICHUE HAIIUIO CBOC OTPAXKCHHE B TCPMHUHE M3 CHCTEMHOI'O aHa-
JIM3a — «TEJICOJOrNYeCKUEe MEXaHU3MbD», XapaKTEPU3YIOIIeM MaTepHalbHbIH
MEXaHU3M 4Yepe3 HUCIONB30BAHUE TMOHITHSI «YUKIUYECKAs NPUYUHHOCTDbY,
Habmooaemo2o 6 cucmeme, 20e HoO8ble HOPMbL NOBEOEHU NOCPEOCHBOM
«0OpAmMHOU C813U» HAXOOSMCSL NOO GIUSHUEM NPENCHUX opm. DIEMEHTAp-
Hasi KUOepHETUYECKasi MbIC/Ib, TONOP YIPABISETCS HPEAbIAYIIEH 3aceUKOM.
Kpome Toro B Hayke MPUHATO pa3inyaTh J[BA Pa3IMYHBIX 3HAUCHUS TCPMUHA
«craTuaeckuit». OIHO 3HAUCHUE — ITO HeU3MeHHblll B CMBICTIC HE NMEIOIIHI
JIBUTAIOINUXCS YacTed. J[pyroe 3Ha4YeHHE — 3TO OJUHAKOBOCTH C OJHOTO
MTHOBEHHSI 10 JPYTrOTO MOCPEICTBOM IOCTOSHHOW HENPEPHIBHOW 3aMEHBI
BCEX IBUTAIIMXCA 4acTeil. Ho MOHATHO, HEMOJIBUXKHBIX TEJN HE CYIIC-
CTBYeT, 00O HET TeN 6e3 OpOouT, MOATOMY pas3indyaTh TYT Hedero. B camom
Jiene, TBEPIBIA BEIISCTBCHHBIN IIap MOXET BPALIAaThCsS BOKPYT CBOCH OCH
6eckoHeuHO noiro. TBEpmoe Teno, MOCTABICHHOE Ha JUTHITHYECKYIO OpOu-
Ty, caMO 1Mo ce0Oe mapamMeTpbl OpOUTHI HE MEHSIET, TYT TEJIO U OpOUTa eCTh
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3aKOHYEHHas CYIIHOCTb, HE Jelisiieecs Ha Teno u opbury. [lepemenienue
Tena 1mo opOUTe MOX0KE HA TO, YTO Jr0OO0E Teio sBisercs 3D-mpuHTepoM,
Kak Obl HEIPEPBIBHO MepereyaThIBAIOLIIMM ce0sl BIIOJIb TUHUH OpOuThl. Oue-
BUJHO, YTO WHEPIMOHHOE JBIKCHHUE TBEPIBIX TEJN MO SJUTUNTHYCCKUM Tpa-
EKTOPUSIM — 3TO M €CTh HCTHUHHAS CBEPXTEKydecTh. 1elo ¢ opOuTOi —
CBEpPXTECKyYUd BHXph! DTa MBICIb NPUILIA KO MHE MPU YTCHUU CTAThU
bepaunckux B.B. «®uszmka camomnoaaep>KMBAIOMIMXCS THAPOJAMHAMUYE-
CKHX CHCTEM.

Ternepb Mbl BOOPY)KEHBI pealibHBIM 3HAHHEM M TOTOBBI K BOCHPHSITHIO
HOBOU TEOPUU IPaBUTAIINHU, OTIIMYHON OT Teopun HproTOHA.

ITo Hetorony (Ompenenenue I1): xoauuwecmeo osudicenus ecmv mepa
MAaK08020, YCMAaHABIUBAEMO20 NPONOPYUOHATLHO cKopocmu u macce. Konu-
YeCcmeo OBUIICEHUSI Y020 eClb CYMMA KOIUYeCME OBUNCEHUST OMOETbHbIX
yacmetl e20, 3HAUUM OISl MACChL, 8060€ DOAbULEl, NPU PABHBIX CKOPOCMISIX
OHO 0801UHOE, NpuU 0B0UHOU dHce ckopocmu — yemsephoe. Ho CKOpOCTh — TO-
HsTHE OoTHOcuTenbHOe. [lo HpioToHy y Bpamaromierocst mapa KOJIMYECTBO
nBwkeHus paBHo Hymio! Jlomoit, Hetorona! M He TONBKO €ro METOIbI, HO
SI3BIK €T0 MOHSTHH.

B nmanpHEHIINX pacCyXICHUsIX OylneM OMHUpaThCs HAa HEU3BECTHOE
Hrrorony noHsTHE MOMEHmMa KoAuvecmea 08udicenus, Ha HaTJISAHBIE TIPO-
SIBJICHUSI €r0 COXpaHeHUsl. MOMEHT KOJIMYeCTBa IBH)KEHHs, Mepa BpallICHHs,
— 3TO MHOTO MeHee d(eMepHasl XapaKTepUCTHKA, Ye€M MPOCTO KOJIUYECTBO
JIBIDKEHHUS, KOTOPOE OTHOCHUTENHHO (CKOPOCTh — OTHOCHTEJbHA, a Macca —
HensMeHHa). Ornpenenenue u3 Bukumnenuu

Moménm umnynvca (KuHemuueckui MOMeHm, Yei080u MOMeHm, opOu-
MATbHBIL MOMEHM, MOMEHM KOIUYECMBA O8UNCEHUS) XapaKmepusyem Koau-
uecmeo epawamenbHo2o 08udiceHus. Beruuuna, 3asucswas om mozo, ckob-
KO Maccel 6pawaemcs, KaKk OHA pacnpeodeiena OMHOCUMENbHO OCU 8pauje-
HUSL U ¢ KAKoUl cKopocmuio npoucxooum eépawenue. Cnedyem yuecmy, ymo
spaujenue 30ecb NOHUMAEMCS 8 WUPOKOM CMbICIE, He MOIbKO KaK pe2yisip-
Hoe eépawgenue 6oxpye ocu. Hanpumep, oasice npu npsmonunetinom 0gudice-
HUU meia MUMO NPOU3BOIbHOL 6000PANCAEMOTl MOYKU, He Jedcaujeli Ha iu-
HUU 08UICEHUS, OHO maKdce obradaem momenmom umnynvca. Haubonvuyro,
ROJCANYH, PO MOMEHM UMNYIbCA USpaem npu ONUCAHUU cOOCMEEHHO 8pa-
wamenvHo2o Osudxcerus. OOHaKo KpatiHe 8axceH U 0/ 20pa30o boiee ulu-
POKO20 Klacca 3a0ad (0cobeHHO — ecau 8 3a0aye eCmb YEeHMPATbHAsL ULU
ocesasi CUMMempUs, HO He MOJbKO 8 IMUX ciyuasx). B NBKeHUsX croprc-
MEHOB M 0ajepuH BUIHO MHOTO (G (EKTHBIX BpalieHui. Bes Onomexanuka
Ha HUX moctpoeHa. Tak Bpamatomuiics GUryprcr, CBojs U pa3Bojs PYKH,
MEHSIET MOMEHT MHEpIMHU TeJla U, OJaroapsi COXpaHeHHI0 MOMEHTa KoJInue-
CTBa JABMKEHUs, PE3KO MEHSET YIVIOBYIO CKOPOCTh BpauieHus. M He ToybKo
KOTJIa Pa3BOAUT (CBOJHUT) PYKH, HO U KOTJA Mpucenaet (Al HaC 3TO BaXKHO)
U BBIMPSIMIISETCS, TO U3MEHEHHE MOMEHTA WHEPIMU Tella U 3/1eCh MPHUBOIAUT
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K U3MEHEHHIO YIJII0BOW CKOpocTHu BpamieHusa. Ha puc. 6 npuBeneHbl faHHbBIE
M0 U3MEHEHHIO MOMEHTa MHEPLUH CIIOPTCMEHA, U3MEHSIOIINE YTIIOBOE Bpa-
menue. Pucynkn B3saTH n3 yueObHnka pmuku P.B. ITlomsa. Tom 1. Mexanu-
Ka, aKyCTHKa U yYeHHe O Teruiore, ctp. 104.

1'%

Puc. 124, Puc. 125. Puc. 126.
O=12wrz. M2 O=8wrz.m2: ©=23xz M2,

Puc. 124—126, MomenThl uHepumu ue-

JOBEKa B PA3HBIX TNOAOKECHUAX. CTpEJI-

KH MMOKa3blBaloT HallpasJieHue ocei
BD&IICHHA.

Hpamepst. a) Mpuzyn desaem cassmo-mopmase. Caerka Haxao-
HUBIIHCH Bepel, no OoapmeR wacTH ¢ NOAHATHIME PYKaMH, OH c006-
waer cede spauwaTeasust uMnyasc. CooTBeTCTBYIO-
tan oce OTMeyera Gesoft Toukod wma puc. 138, a.

AT0— 0otb € HauGoabIUUM MOMEHTOM HHEDILHAH.

Yriosas CKOpocTh eiie Mana. MosmenTtom noske

nperys nopbupaer Teac B noaoxenne 138, b.

M B 3T0M DOMOXEHHM OTMEYelHad OCb OCTaercy

OCbI0 C HauBoAbHLLEM MOMEHTOM UHEPIUH, HO CaM

3TOT MOMEHT pasa B Tpu yMenbuaercs, Crenoba-

TEIbHO, YIIOBAS CKOPOCTb N0 3aKOHY COXPaHEeHH:

uMryabca yTpausaercs. C 3ToR Goubuofl yraosoi

CKOPOCTBI0 NPHICYH BHINOJAHAET OMHH, ABA HAM faxe 2

TPH MOAHEIX 000pOTA. 3aTeM R HYKHOE MrHOBEHHe &

OH CHOBA YBEJMMMBACT CBOH MOMENT HHEPUMH, BEI- [ oo ppo
npsmass Teao. C Manoft yrioso# CKOPOCTH OH e MOMEIITa H 1ep-
npusemageTcs. TexHHka NPLKKA XOPOIWIHX UHPKOBHIX UHH TIPH CANBTO.
4APTHCTOR C TOUKH 3peHnA (JH3UKH OYeHb NOYHATENb-

Ha. Jas npelkKa HeoOXoouMa mpemje 8Cero cMeaocTsb. [Ipelkox — neno
nepsos. O Heo6xonMMOM BpaienuH 3a(OTHTCH aBTOMATUYECKH JAKON
COXpaHeHHs BpallaTeJbHOT0 UMIY/bCA.

Puc. 6

KynbTypa MBIIIIEHHS TpenarnoiaraeT, 9To He HAA0 YMHOXXATh CYIIHO-
CTei Tam, T/Ie OJHA IpOCTas Waes aBTOMaTHYECKH T€HEpHUpYeT Bce Ciel-
cTBHs. VIHTepeCHyI0 MBICTh BBICKA3aJl IO aHAJIOTHYHOMY MTOBOIY M3BECTHBII
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nouBoBe]; CTemaHoB: 00bEM TMOHSTHS JOJKEH JETUTHCS TOIBKO MO OJTHOMY
OCHOBaHHIO. DTO O3HAYaeT, 4TO, HAPUMEP, Ha OJHON KapTe HENb3s BbIjeC-
JISITh NOYGEHHbIe KOHMYPbl B OJHOM CIIydae 10 PacTUTEIbHOCTHU, B IPYTOM —
IO TOPHBIM TTOPOJIaM, B TPETHEM — II0 KAKOMY-JINOO MPHUTIISTHYBIIEMYCS dJIe-
MeHTy nagamadra. [ToaroMy ¥ MBI OBIDKEHHE OYIEM «IENUTHY» MO OTHOMY
OCHOBAHHIO — MOMEHTY KOJIMY€ECTBA ABUKCHHUS.

CoxpaHeHHe KHHETHYECKOTO MOMEHTa WM MOMEHTa HMITYJIbCa -
9KCICPUMCHTANBHBIA (PAKT, MOJIOKCHHBIN B MOCTPOCHUE MEPhI BPAIATENb-
HOTO ABWXEHUs — (akT KocMmosoruyeckoro maciraba. Ero xpatkas gopmy-
J'Il/lpOBKaZ cCilin CyMMa MOMCHTOB BHCHIHHUX CHIJI, ﬂeﬁCTBleHlHX Ha Bpamalo—
mieecsi TeJo, paBHA HYJO, TO KMHETHYECKMH MOMEHT (MOMEHT HMMITYyJbca)
0CTaCTCA MMOCTOSIHHBIM I10 BCIIMYHUHEC U HanpaBneHmo. MO)KHO corjamaTbCsa
C STHMM HCXOJHBIM ITOJIOKEHHEM, MOKHO HE COTJIAIlaThCs, HO YTO-TO MBI
BCEr/la IPUHUMAEM Ha BEpy WU MPOCTO Tak, IOTOMY YTO €CJIH HUYETO HE
MIPHUHATH B KauecTBe (DaKTOB MIJIM MPABWI, TO HUYETO W HEe OyAeT - HOJNb TO-
poxxaaeT HoJb. KoHEUHO, TYT HY>)KHO MOMHUTB, 4TO J(eKapT, IOEeKIapupoOBaB,
YTO NPSIMOJMHEMHOE JIBM)KEHUE SIBISIETCS] MEPBUYHBIM M MPOCTBIM, TOTYAC
JK€ 3as8BMJI, YTO PEAIBHO B MPUPOJIE NPSIMOIMHEWHBIX ABMKEHUNA HE IPOUC-
XOJUT. DTO K€ M3BECTHO U M3 MPOU3BeNeHUN [ ammies, KOTOPbI HEOHO-
KpaTHO HOI[LIepKI/IBaII, qTo 3Mn1/1p1/1l1e(:1<1/1e SIBJICHUA, KaK HpaBI/IHO, l'[pOTI/IBO-
peJar 3aKkoHaM MEXaHHMKH, a He COTJAcCyloTcs ¢ HUMH. Bce 3TH «3aKOHBI»
MIpUAYMaHB! OOJIBHBIMU Ha TOJIOBY MaTeMaTUKaMH. Y MPUPOJBI HET HUKAKUX
CAUHBIX 3aKOHOB. ECTL 3MHI/IpI/I‘IeCKI/Ie npaBHna, HpI/IMeHI/IMOCTB KOTOpI)IX
OrpaHMuYeHa B JIy4ylleM Cciyyae MpeaesaMu IUIaHeThl. Y TBEpXKIaTh, 4TO,
Hampumep, Ha JIyHe, Ha KOTOPOI HET TEIUIYPUYECKUX TOKOB, OymeT pabo-
TaTh AJIEKTPOArperaT U CBETUTh ANEKTPHUCCKUHA (POHAPHK - STO HE MPOCTO
PUCKOBaHHAs CHEKYJIALMA, a SBHAasl MaxpoBas TIynocTb. MaTeMaTUKu Mpu-
JlyMaJld MHOTO T€OMETPHil, HO Ha caMOM JieJie, B IPUPOE, IPU €IUHON reo-
METPHUH - MHOTO Pa3HbIX Qu3uK. Ho A KOro-To Bce KUTAWIBI HA OJTHO JIU-
110, XOTS 3TO HE TaK, 0OJiee TOr0 — KaXbIi M3 HUX JUYHOCTH. [Ipearmonararo,
YTO KXKIBIH )KHBOW OpTaHU3M UMEET CBOIO (DU3HKY.

Ho, ognHako, T0CTaTOYHO MOATOTOBUTEIBHBIX pacCyXIeHu. Sapienti sat.

Temnepb — KOHCTPYKTUBHBIN TTOJIXO/ K CO3/IAHUIO SIBJICHUSI TPABUTAIINH.
Bepém oHOPOMHBINM BEMECTBEHHBIN MIap pajnyca I ¢ MOMEHTOM WHEPITHH |,
pazorpeBaeM €ro 0 Nepexoja B XKHUIKOE COCTOSIHUE, pAaCKPyUMBaeM ILap 10
MOJyYCHHsT UM MOMEHTA UMITyJibca paBHOrO M, M HajyBaeM ero Kak MbLIb-
HBIU My3BIph 10 paguyca R. Ero MoMeHT uHepiuu Bo3pacTéT 10 3HaueHus I,
YTJI0Basi CKOPOCTh YMEHBILIUTCS IO 3HAYEHUSI COOTBETCTBYIOIIETO COXPaHe-
HUIO MOMEHTa uMmyiabca M. «3aMopo3uB» 000JIOUKY IIapa J0 OTBEPACHUS,
MBI TEM CaMbIM 3aKpEIHM YaCTHIIBI BEIICCTBA HA UYXKIOH JUIs HUX opoOwmTe,
Ha KOTOPYIO OHH «HE MOCTaBlcHb». HO Beap Kakaas yacTHIa O0OJOYKHU
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COXpaHMJIa MOMEHT KOJIMYECTBA IBIKCHUS, MTOMYICHHBIA IIPH UCXOIHO pac-
KkpyunBaHuu! M36aBUThCS OT HEro HEBO3MOXHO. [TosToMy mobas wacTuia
OopIIoro mapa, OTOpBaHHAs OT JIFOOOH TOYKH €T0 TIOBEPXHOCTH (TIOTyJUB-
mrass cBoOOmy), Oy/leT HalpaBiATHCA B CTOPOHY IEHTpa mapa (a Kyzma xe
emeé) camMo co0Oil MHEPHHOHHO 1O OpOWTE ONpeneiIEHHOW HAIWYHBIM MO-
MEHTOM KOJIMYECTBA OBIDKCHHUS II0 TaK HAa3bIBAEMOM OaJTMCTHYECKOH Tpa-
EKTOpUH. A pealbHO — IO CIUpANH, €ClU, pa3yMeeTcs, IPeoaoJieeT 000-
J0YKy (T.€. IO TOM XK€ TPaeKTOPHH, 0 KOTOPOH OHa OKa3anach B 000JIOUKE
my3bipsi). UMEHHO W3 «IO0OH» TOYKH, BKIFOYAS TOJOC, JUIA TMOHUMAaHUS
9TOro (akra Mbl ¥ TOBOPHIIM BbILIE, YTO (PUTYPHCT MEHSIET CKOPOCTD Bpallie-
HUS, KOTJIa HE TOJBKO Pa3BOJUT M CBOJHUT PYKH, HO M KOTJa MPHCEIACT, U
BBIIIpsIMITSETCS (pHC. 6).

[ToHATHO, YTO CHATH TPAaBUTALMOHHBIA (P (EKT C BEIECTBEHHOTO Tea
3eMJIM MOJKHO OOpaTHBIM MepeKpyIHBaHUEM Tea. YTo COOCTBEHHO M JIENaeT
pakeTa, U3MEHSIOMas MOMEHT UMITYJIbca CIyTHHUKA, TEM CaMBIM IT€PEBOMS-
MIasg CIyTHHUK C TIOBEPXHOCTH 3€MJIM Ha OpOHTY, KOTOpas HE YIHPaeTcs B
3eMJTI0. 3HA0, YATATEIh JKAET OT MEHS CII0co0a MOMYYCHUS aHTUTPAaBUTAIINH
JUIsL CO3/1aHUs JIMYHOM JIETarollel Tapesnku. Ero s BaM He OTKpOrO, HO JaM
COBET: Oy/bTE€ OCTOPO’KHBI, YYTUTE, OTKPYYHBAsCH (OTBEPUMBASICh) OT 3EM-
nu, BeI ynanete Ha Connine. M3BecTHble nHxeHeps! Vkap u [lenan uMeHHO
TaM U OKa3aiuch. BaMm 310 HYXHO?

Kcraru, korna KC «Kaccunm» 3aukCHpoBai BCILUIECKU paJMOU3ITyUe-
HUA OT KOJICL] CaTypHa, TO JOJIT'O HE MOTJIKM MOHATH UX IMPOUCXOKICHUEC. O}l-
HAaKO TOTOM BBISICHWJIOCH, YTO M3JAIOTCS OHH B TOT MOMEHT, KOTa 110 YacTH-
[IaM KOJIeIl yJapuT IPOIIMBAIOMINI KOJIbI[A METEOPHT, a YACTHUIIBI KOJIEIl, KaK
TIPUBS3aHHBIC Ha «PE3WHKE», BO3BpAIAIOTCSA B IUIOCKOCTH dkBaTtopal!!! Tlo-
HSATHO, YTO JeJI0 TYT He B MU(UIECKOM NMPUTSKEHUH YACTHI[ K MJIOCKO-
CTH K0JIbIIA, 2 B COXPAaHEHUH YIJOBOT0 MOMEHTA. TOYHO TaKKe W B YCIIO-
BUSX 3eMIIH, BEIICCTBEHHBIC 00Pa30BaHMUs, OTOPBAHHEIE OT OOOJOYKU 3EMIIH,
CTpEeMHTCS B 00J1aCTh LIEHTPA 3€MJIM — HA CBOIO €CTECTBEHHYIO OpOUTY, orpe-
JACIEIEMYIO HAJIMYHBIM MOMCEHTOM HUMITYJIbCA.

Ha camom pene Tyt HaOmogaercs 3QQekT camoopraHuzanuu. M6o
CMBICII CAaMOOPI'aHU3AlUU COCTOMT B CAMOCOXPAaHEHHUH, B BO3Bpare OT JIIO-
OBIX HCKYCCTBEHHBIX OTKJIOHEHUH K MPOEKTHHIM (COOCTBEHHBIM) 3HAUCHUSIM.
CamoopraHu3zalys — 3T0 BO3BPAT U3 IPUHYIUTEIBHOTO COCTOSHHUS, B COCTO-
sIHAE ecTecTBeHHOe. CaMOOpraHu3anus CMOTPHUTCSI CHHTE30M, a CHHTE3 BO3-
MOJXKEH, €CIH ©CTh (paKTOp, KOTOPBIH HTOXHUT IPOLECC CTAHOBICHHS. BOT
COXpaHCHHE MOMEHTA UMIYJIbCa U €CTh TOT CAUHCTBEHHBIA (PaKTOp, KOTO-
pBIli HUBEIUPYET HCKYCCTBEHHBIC OTKIIOHEHHS, UTOXKHT IMPOIECC CTAaHOBJIE-
HUsI, 00ecreYrBaeT CTa0MILHOCTh BELIECTBEHHBIX CTPYKTYD.
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Ha ¢done mposiBiieHHs 1100aIbHOIO MOMEHTa KOJIMYECTBA JABHMIKEHHS,
MMEIOIIEroCsl Y YaCTHI[bl BEIIECTBA 3¢MIIU OT UCXOJHOIO PACKPYUYUBAHUS U
«HAJYBaHUs» OOOJIOYKH 3€MJIM, HAll HMCKYCCTBEHHBIH T'paBUTAIIMOHHBIN
s dexT oOHapyX HUTh HENerko, HO B HEBECOMOCTH — d3JieMeHTapHo. Harma
TEOpHsl MOKET OBbITh JIETKO MPOBEPEHa KOHTPOIUPYEMBIM JKCIIEPUMEHTOM,
pacKkpyTHTeCh Ha KOHBbKAX C NPWXKATBIMU K IUIeYaM PyKamH, a 3aTeM Pe3Ko
BBEIOPOCHTE PYKH B CTOPOHBI UyTh HIDKE YPOBHs Iuied (puc. 6a). Bel momy4un-
Te YETKOE OILIYIICHUE TPUTSDKEHUSI PYK K TEITy.

MoxHO HaOMoaTh MCKYCCTBEHHYIO
IPaBUTALMIO U B JIOMAIIHUX ycloBusx. Ha
I0Ty0€ MHOTO KJIMIOB C MBUIBHBIMH ITy3bI-
psimMu Ha Mopo3se. [TocMoTpuTe Ha 3amopo-
JKCHHBI MBUIBHBIN ITy3BIpb, W300pak&H-
HBIA Ha pHUC. 7, HUYETO HE HAIIOMHUHAET? A
MaTepUKHU?

[onsTHO, IpY pa3ayBaHWU ITy3bI-
P MBUIBHAsI XHUJIKOCTh HECKOJIBKO 3a-
KpyuuBaeTcs. BoT y mpoxoiortoro my-
3bIpA Ha pHC. 8 CTEHKH OTBEPCTHSA 3a-
Kpy4YHBaIOTCA BHYTpPb, a HE HAPYXKY.
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[Tomarato, uuTaTenb yxe MOHAI, KyJaa KJIOHHUT aBTOop. Mo, 3eMis u
mianeTsl u COJHIIE — HEYTO BpPOJEe MBUILHBIX MMY3BIpPei, a Kak e macca? U
TTOYeMy aBTOP O Heil MOYTH HEe BCIOMUHAI?

Hy, Bo-mepBbix, 3emile HpIOTOH MacCy MpOCTO Ha3HAYMI, a MacChl
OCTANBHBIX TEJ CIUTAINCH OT Macchl 3emiti. OH IPUKUHY, YTO 3eMJIISI — 3TO
ap, CIUIOIIb 3allOJIHEHHBIM BELIECTBOM C IUIOTHOCTBIO 5.5. HasHaub oH
3eMJIC MacCy B MHJUIMOH pa3 OOJBIIYI0, HIYETO Obl HE U3MEHHUIIOCH, TOJEKO
T.H. «TPABUTAI[MOHHON MOCTOSHHOI, KOTOPYIO (PaKTHYSCKH HUKTO HUKOTIA
He m3mepsnt (A.A. T'pumaes http://newfiz.narod.ru/digwor/digwor.html pas-
JIel 2), PUIILIOCH OBl IPUCBOUTH JPYTOC 3HAYCHHUE.

Bo-BTOpHIX, 10 CHUX IOp HaM Macca Obula He Hy»Ha. Macca — 310
BEJlb CBOWMCTBO BEIIECTBA, a CBOWCTBA HE CYHICCTBYIOT CaMu IO cebe, OHU
MPOSIBIISAIOTCS B O0JiajjaTenie CBOMCTBAa B KOHKPETHBIX YCIOBHSIX, H B OIpe-
nenéaHoM cMmbiciie. CBOHCTBO BEIIECTBA — Macca, HUKAK HE TIPOSBIIETCS B
cBOOOIHOM (MHEPIIMOHHOM) IBIKeHHH. CBOMCTBO BemIECTBa, Ha3BIBAEMOE
Macco#, TPOSABIAETCS JHUINb NPHU YOAPHOM KOHTAaKTe, MPUBOIALIEM K
cmeHe opbur. Kak Obl BIMseT Ha mepepacrpeseieHie MOMEHTOB KoJIHde-
CTBa JBIDKEHHUS TEN INPH CTOJIKHOBCHHWH, B PE3yJbTaTe IEPECCUCHUS UX
opbut. Macca nposiBisiercs: uepe3 ynpyrocts (nedopmanuio). B npyxun-
HBIX B€Cax B3BEIIMBAHHE MPOUCXOJUT 3a CUET CUJIBI YIPYTOCTU MPYKUHBI.
ITouemy BBI pemmiu, YTO CUia YNPYTOCTH NPYXKUHBI IPONOPLMOHAIBHA
Macce? UatyutuBno? Ouenp xopomo! Ha camom nene cyTh B TOM, 4TO He
TOJILKO TMPYXKWHA, HO ¥ B3BCIIMBAEMOC TEJIO TOXke achopmupyercs. U
UMEHHO CTEeIleHb AeopMaIuil U oTpakaeT ero macca. IHOTO cMbIcia Mac-
ca IS BEHIECTBCHHBIX Ted He mMeetT! Jlepopmamust — 3TO mporece u, Imo-
CKOJIBKY AedopMaliysi BHYTPU BEIIESCTBEHHOTO Tella PaclpOCTPAHICTCS C
KOHEYHOH CKOPOCTBHIO (HE BHIIIE CKOPOCTHU 3BYKa JUIS TAHHOTO BEIIECTBA) U
UMeeT KoNeOaTeNbHBI XapaKkTep, TO pa3HbIC YaCTH CTOJIKHYBIIHUXCS TeI
Oynyt medopmupoBaHBl B pasHoil creneHH. bonee Toro, cremens aedop-
Mal[i{ TeJl B MpoIllecce 0OMeHa MOMEHTOM KOJIMYECTBOM IBHIKCHHS BCE
BperI HU3MCHACTCA, U yJ'IOBI/ITI) TyT HEYTO ((paBHOMepHOG)) NJINn ((paBHO-
yCKOpeHHOG» — HEBO3MOXHO U HCKATb ((TO'-IKy HpI/IJ'[O)KeHI/ISI MOMCHTA CHU-
JBD» — neno 6e3HanéxHoe. Emé npu ycTaHOBHBIIEMCS PaBHOBECHH C IPY-
)I(HHOﬁ MOXHO FOBOpI/ITB O HCKOM HO}IO6I/H/I IIOCTOSIHCTBA MacCChI, a HpI/I
l'IpOI/I3BOJ'IBHBIX CTOJIKHOBCHHAX TCJI, O HCKOM HpOS[BIIeHI/II/I IIOCTOAHCTBA UX
Macc TOBOPUTH HE UMeEeT cMmbIcia. Bcé TyT oueHb MHIMBHAYyanbHO. [Ipu
CTOJIKHOBEHHUH Tela ACPOPMUPYIOTCS H, CICIOBATCIBHO, U3MCHSIOTCS UX
(dhopma (rabapuTel), MO3ITOMY U3MEHSIOTCS ¥ MOMCHTHI HHEPIIMH, a CJICIOM
MEHSIOTCS WX YTJIOBBIC CKOPOCTH BpAIICHHs. Tak MPOUCXOTUT OOMEH MO-
MEHTaMH KOJIMYCCTBA ABMKCHUSA. BOT B ?TOM KOHTEKCTE pa3roBOp O Macce
yMecTeH. MIHTepecHO, HO HU B OJIHOM y4YeOHHKE HE MPUBOAMUTCI POpPMYI
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IUIsL pacuéTa TepepacnpeneseHis] MOMEHTOB UMIYJIhCa y BPAaNIalOIINXCS
TeJI IPH MX CTOJKHOBEHUH B Pe3yiIbTaTe MepeceueHus opounT!

B-tpeTthux, yrouHsio emé pa3, purypupyemMoe B yaeOHHKAX CBOWCTBO
BEI[ECTBA — Macca, HUKaK HE MPOSBISIETCS B CBOOOJHOM (MHEPIIMOHHOM)
IBIOKeHUH. TO ecTh, MPOSBICHUS MAacChl HET HE TONBKO Y «IIOKOSIIETOCS
SUHINTEHHOBCKOTO ()OTOHA, a U, IOCKOJIBKY ITIOKOSI BOOOIIIE HET, TO y JF0O0T0
MHEPLUOHHO CIICAYIOLIET0 MO CBOEH OpOHMTE BEIECTBEHHOrO 0Opa3oBaHUsL.
CBolicTBO BelecTBa, Ha3bIBaeMoe Maccol, mposBigercs TOJIBKO B ycno-
BUSIX YAApHOTO KOHTAaKTa, MPUBOJIIETO K U3MEHEHHIO OopOuT. M3MeHeHue
opout (HOoKyCHBIX PacCTOSIHUI, YIJIOBBIX CKOPOCTEH) — HMHAMKATOpP 3TOTO
n3menenus. Ho BbIOpaB MHIAMKATOp M3MEHEHUs, HE00X0MMO HaiTH (akTo-
PBI, BIMSIOIINE HA 3TO U3MeHeHHe. Takux akTopoB 31ech Macca. Xapakrep
W3MEHEHHH TYT ONPEAeIsIeTCS HE TONBKO YITIOM, TOJ KOTOPBIM «BCTPETHU-
JIUCHY, CIIEAYIOMINE IT0 CBOUM OpOHMTaM Tela, HO M OT KOJIMYeCTBa BEIIeCTBA
B TeJIaX W €r0 IMPOCTPAHCTBEHHOTO PacIpeesieH s, OT HHTEHCHBHOCTH C00-
CTBEHHOTO CITMH-CITMHOBOTO BPAIICHUS TeI W 3HAYCHHEM TaHTCHIIUAIBHBIX
CKOpPOCTEH TeN TOYKEe CTONKHOBEHHWS W T.N. OOpammaro BHUMaHUE, B JaHHBIX
YCIIOBHSIX M B TIPOJCKIAPHPOBAHHOM CMBICIE, CTEIICHb NPOSBICHHUE CBOMU-
CTBa — Macca — 3aBUCUT OT OpPOMTaIBHBIX CKOPOCTEH TeJ, 3aBUCHUT J0CTa-
TOYHO CIIOXKHBIM 00pa3oM. OOI1ero MaTeMaTu4eckoro peleHus 3Tou 3a1a-
4y He cymecTByeT. [103TOMy HU B OZTHOM YYeOHHKE HE MPUBOIUTCS HOPMYI
Juisl pacuéTa nepepacrpe/iesieHus MOMEHTOB UMITYJIbCa y BPAIalOLIMXCs Tell
IIPU UX CTOJIKHOBEHUH B pe3ynbTaTe nepecedeHus opour! KoneuHo, HyKHO
MTOHUMATh, YTO BEHICCTBEHHBIC Tela — 3TO cOOpKa (arperamws) HEKHX 4Ya-
ctul (TIyCTh aTOMOB) C OJJMHAKOBBIM (OJIM3KHAM YHUCIICHHO M BEKTOPHO) CITHH-
CIIMHOBBIM ¥ CITUH-OPOUTANBHBIM YTIIOBBIM MOMEHTOM IBIDKeHHUSA. CaMu 1o
cebe MOMEHTHI UMITYJIbCa HE H3MEHSIOTCS, BOT M «CBEPXTEUYET» 3TO CHHXPO-
HU3UPOBAaHHOE COOOIMIECTBO OAHUM MOHONMUTOM. ClenyeT OTMETHTH pac-
MPOCTpaHEHHOE 3a0JIyKICHUE O SKOOBI CBOOOTHOM BpAIICHUH Tela BOKPYT
HEKOero IeHTpa Macc. HeT Takoro BpaieHHs, MOCKOJbKY B CBOOOTHOM
JBMKCHUHN HCT IIPOSABJICHHA TaKOT'O CBOMCTBA KakK Macca, a 3Ha4YuT U IpOosAB-
JIeHUs e€ LIeHTpa.

B-4eTBEPTHIX, MOCKOJBKY OpOHMTHI caMH 1o cebe He pacTyT (MOMEHT
UMITyJIbca — INTYKa MPOYHas, MpOYHEe IaMacCKOW cTaiiv), TO HUKaKoil je-
(dopManuu y BpallaloIIerocs ¢ IMOCTOSHHOM YIIIOBOW CKOPOCTBIO B HEBECO-
MOCTH BEIIECTBEHHOTO Imapa He Oyner, nbo MPUYHMHBI IJIsI CMEHBI OpOUT
YacTHI] Iapa, BKIOYAst IIPUYUHBI U CMEHBI TUIOCKOCTH SKJIANTHKH, HeT. 1
Ha YaCTHIIBI 3TOTO MIapa, HUKAKHE «IEHTPOOSKHOW CHIIBD» HE JIEHCTBYIOT.
CrnemyeT OTMETHTH PaclpocTpaHEHHOE 3a0ITyKICHHE O SKOOBI CBOOOTHOM
BpallleHNH Tela BOKPYT HEKOETo IIEHTpa Macc. BeIme cka3aHO, YTO B CBO-
0O0HOM JABIKCHWH HET TPOSBICHUS TAaKOTO CBOWCTBa Kak Macca. Ho He
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HYKHO IICHTP MAacc IIyTaTh ¢ IEHTPOM TsDKeCTH. Ecii oy (BOTIOK) pacKpy-
TUTH Ha 3eMJIE C HAKJIOHOM K TOPU30HTANIH, & TIOTOM OTIYCTHTB, TO OCh Bpa-
IIEHUS BOJYKA Cpa3y BEIIPSMHUTCS, OyAET HalpaBlieHa K [IEHTPY 3eMIIH, Tep-
NEHIUKYISAPHO K TOPU30HTANH. BBl MOHMMaere, modeMy TakK MPOUCXOIUT?
Mer1 ke ToJibko 00 3ToM roBopmin. Cmenee! KcraTtu, HeTuIoXoe BUIEO, IS
wunocTpanuu ckasannoro. http://othereal.ru/gravitaciya/

XoTsl WMHTEpIpeTanysi COACpPKAHUS KIWIA €ro aBTOPOM MECTaMu
OCTaBJISICT XKeNaTh Jydmiero. YacTh 3TUX OMBITOB CTh B YUCOHUKE (PU3UKH
P.B. ITosns.

U, HaKkoHell, B-TIATHIX, IPH ONHCAHUH BPAIIATEILHOTO IBUKCHUS MTOHS-
THE MacChl M, COOTBETCTBEHHO, MOHATHE LIEHTPa MacC — HE NPUMEHSETCS, U
MOTOMY TYT HE MMEET CMbICIIa TOBOPUTH U O LIEHTPE TSHKECTH BPAIAIOIIETO-
cs Tena. Bmecto Macchl B JAHHOM ClTydae OMEPHPYIOT MOMEHTOM HHEpPILIUH.
Ecmm maccy ompenensioT CTaTHYeCKH, 110 PACTSHKCHHIO TPY>KUHBI (KCTaTH,
MoYeMy BBl CUMTAETe, YTO PACTSHKCHHE MPYKWHBI PaBHO Macce?), TO Bel-
YHUHY MOMEHTa HHEPIIUHU TeJla OTHOCUTEIHHO KaKoi-Ti00 ero OCH BpalleHus
OTIPEeNIeNAI0T TUHAMUYECKH, METOIOM KPYTIIIBHBIX Koniebanuii. [loHaTHO, B
OTJIMYHE OT MAacChl, Y MOMEHTa HHEPLIUH HET KaKOTO-JIO0 OHOTO 3HAYCHUS, —
OTHOCHUTEIILHO Pa3HbIX OCCH W 3HAYCHUS MOMEHTA MHEPLUU OYIyT pa3HBIMU.
A oceil, OTHOCUTEIIEHO KOTOPBIX MOXKHO KPYTHTb TE€JO, OECKOHEYHOE MHO-
KecTBO. Pasymeercsi, Hy)KHO pacCMaTpHUBaTh M CIy4ad BPALICHUS TEN BO-
KpYT Ocel, BRIXOSANIMX 3a rabapuThl Teina. Ho XxoTs oceil BpaieHus y Be-
IIECTBEHHBIX TeJ OECKOHEYHO MHOTO0, JABE M3 HHUX BBIICISIIOTCS U3 BCEX
OCTaJBHBIX, 3TO OCH ¢ MAUHUMAJIBHBIM U MAaKCUMAJIFHBIM 3HAYCHHEM MOMEH-
Ta wHepIu. OTHOCHTEIBHO ITHX Ocel (CBOOOIHBIX OCEi) BpallleHHE OCYy-
MIECTBIIIETCS CTaOMIBLHO. MI3BeCTHO cO BpeMEH Diinepa, TOIbKO BOKPYT ATHX
CBOOOIHBIX OCEH BO3MOXKHO YCTOMUMBOE BpamieHue. MOXHO, pazymeercs,
KOHCTaTHPOBATh (M SKCIIEPUMEHTAJIBHO 3TO TOATBEP)KICHO), UTO TBEPABIC
TeJa MOTYT OJHOBPEMEHHO y4acTBOBATH TOJBHKO B ABYX OPOHTANBHBIX JIBH-
KeHHAX. B 0ZHOM, ¢ MUHMMAJIBHBIM 3HAYCHUEM MOMCHTA WHEPIIHH, B JAPY-
TOM — C MaKCHMaJbHBIM ero 3HaueHueM. Hanpumep: JlyHna Bpamaercs BO-
KpYT OCH, IPOXOAAIIEH uepe3 LIEHTP 3eMJIHM U OCH, IPOXOJISILEH Yepe3 LeHTp
CounHna. 3eMs ke BpalllaeTcsl BOKPYT OCH, MPOXOAALIeH depe3 e€ LEeHTp U
ocu, npoxonsmmeit yepe3z ConHia. M HUKakux MHBIX BpaleHui HeT Hu y Jly-
HBI, HU Y CIOYTHUKOB JIPYT'HX IUIAHET, HU Y HCKYCCTBEHHBIX CITyTHHKOB 3eM-
. Macca ectb moHsTHE (hopManibHOE, 00JaCTh IPUMEHEHHSI 3TOTO (Popma-
JM3Ma BeChMa OTpaHWYEHHAs, M JeNaTh IT00albHBIEe JIOTHYECKUE BBIBOIHI,
OTHPASACh Ha ATOT (POPMAaIH3M, HENTB3S.

OXugaeMbIM JIsI aBTOpa SBISIETCS W BOMPOC: KTO K€ HAAyBaeT STH
KOCMOJIOTHYECKHX pa3MepoB IMapuKu? VYBakaeMble YHTATeIH, cpasy
BCTPEYHBIN BOMIPOC, BBl YTO, B KONy He Xommin? Bceé mponcxonuT »BoIIO-
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IHOHHBIM crocoboM. Camo coboit. Eciu yk 00e3bsiHa TPOHU30IIIa BOJIIO-
IIMOHHBIM ITyTEM OT OYJIBDKHHKA, a IIOTOM Ha YpOKax TpyZJa co3jaya u3 ceds
caMoif 4enoBeKa, TO CO34aTh ITH IAPUKH AJSI SBOJIOLUH BOOOIIE pa3 ILTio-
HYTb. JIeCTBUTENBHOCTh — 3TO TO, YTO ACUCTBYET. B Mupe neicTByromum
SIBISIETCSI TOJIBKO BEIIIECTBO, BEIIECTBO M JEHCTBHE — 3TO OJHO U TO Xke. Ba-
III€ CEpPOE BEIIECTBO TOXKE ABJIACTCS ACHCTBYIOMINM, UMEHHO OHO OIIPEAEIIAeT
(ha3oByI0 TpaeKTOPHIO Ballel >KM3HU. PaccMaTpuBasi BOIPOC O JOCTOBEPHO-
CTH MaTeMaTHYeCcKOTo 3HaHHMs, I'AlaMOep yTBEpIKAaeT, uTo anredpa uMmeeT
JCJIO JIMIIb C YUCTO UHTCIIJICKTYAJIbHBIMU NOHATUAMU U TEM CaAMbIM — C UJC-
SIMH, KOTOpble MBI CaMHU CO37aeM MocpencTBoM abcTpakiuu. [IpuHIUTIBL
anre6pb1 IMMOTOMY MU HECOMHCHHBI, UYTO OHU COJACPIKAT JIMIIb TO, YTO Mbl CaMU
B HUX BJIOXKHIIM. AHAJIOTUYHO anre0pe, BEIIECTBEHHbIE Tela COEPIKAT TOJIb-
KO TO (Ty OpPraHM3aIMI0 U T€ 3aKOHOMEPHOCTH), YTO B HUX BIIOXKHIIH (3aKO-
JIMPOBAJIN), MPaBAa, 3AJIOKWIN HE MbBl. HO B ONpeAenEéHHBIX JIOKAIbHBIX
Ipezienax Mbl TOKE MOYKEM IIEPEKOANPOBAThH (PparMeHTHI BEMIECTBA, HO HAIla
MIEPEKOANPOBKA HE HOCUT (DYHIAMEHTAILHOTO XapaKTepa.

C coxpaHeHHEM MOMEHTA KOJIMYECTBa ABMKCHMSA, KaK MEPBI Bpalle-
HUsI, CBA3aHBI M MHOTHE MacIITaOHbIe 3eMHBIE ITpoIiecChl. Tak AnuTenbHOe
BUXPEBOC NABMIKCHHUE BO3MOXKHO U B BO3L[yHIHOI‘/'I u BOL[HOﬁ cpeaec, Tak Kak
BO3IyX B BO3/IyX€ M BOJa B BOJE HaXOIATCS KaKk ObI B HEBECOMOCTH. 311€Ch,
B BHUXPSAX, CBOU OPOUTHI, IBWXCHHUE [0 KOTOPHIM JBIKCHHE UIET MUHBAPH-
aHTHO K MaccaM yacTui . Mueprmonno. Her redopMarim, HeT i mposiBie-
HUN MaccChl.

TyT MBI IOCTapanuch yBUAETH B (PU3NUECKOM SIBICHHH MPOIECC, & CO-
BpPEMEHHON (pM3MKEe CyTh Mpoliecca yIula, a Ha €€ MECTO BCTala OHA, BENH-
Kasg oOMaHIIHUI[A, TOTOBas OOBACHUTH JIFOOYIO, CaMyl0 AWKYIO (paHTa3HIo -
MareMaTuka. BmecTo Toro, 4To0bI HCCIen0BaTh CTAOMIBHBIE CETH LUKJINYC-
CKHX TIPOIIECCOB, MCCIEAYIOT MHPAXHBIC JAaHAMA(PTH W3 MajibIX Iyr 3THX
nukioB. JlanamadTHaele nu3aiiHeps!, OMuH. Jlfoan He MPUYYEHBI ONEPHPO-
BaThb mpoueccaMu KOCMOJIOTHUYCCKUX MaClIJTa6OB. HOHSITHO, Ha6J’lIO,HaH Ta-
Kue JlaHmadTel, He MOWMENTL MPUPOAHON JIOTUCTUKH. A, 3HAYHUT, BOOOLIE
Huuero He noiméms. CTporo roBops, HET HU OOBEKTOB, HU MPOILECCOB, a
€CTh JIMIIb HECKOTOPLIC CYHIHOCTH, KOTOPBIE B TCX WJIM HWHBIX O6CTOHT€J’IL-
CTBax HaM KaXkyTcs TM0O 00beKTaMu, JIMOO0 MpoLeccamu.

WHTepecHO, HO HU B OJHOM YYCOHHMKE HE MPHUBOAMTCS (HOPMYI JJIs
pacuéra nepepacnpeneeHIs] MOMEHTOB MMITYJIbCa Y BPAIIAIOIIUXCS TEJI IPU
UX CTOJKHOBCHHH B PE3YJIbTATE IepecedeHust opouT!

CoxpaHeHHE MOMEHTa KOJIHWYECTBA IBIKCHUS sBIsIeTCs (yHIaMeH-
TAJIbHOW apXETUIMYECKOW CTPYKTYpOH, MO3BOJISIONIEH MPOrpaMMHUpPOBATH
BEIECTBEHHBIE 0OPa30BaHUS HAa TPABUTALHUIO, 3JIEKTPOPHUKAINIO, MEHTANIN-
3anuio. ["anusiei roBopuil, 4To OHAa KpyTUTCs, a [{ekapT — MbICIIIO, ClieloBa-

82



E.M. Ilonog 3a npedenamu uckyccmeenno2o unmeniekma

TEJNBHO, CYIIECTBYIO. S| ke TOBOpIO: B MHpE BCE KPYTHTCS, TOSTOMY OH M
CyIecTBYyeT (IoKa, CYIIEeCTBYET, TOCKOJIBLKY KPYTHUTCS).

Kcratn, nmogapok CcTOpoHHHMKaM TEOpHH MOJIOW 3emuid. Eciu HagyTh
mrap 6e3 M3HAYaJbHOTO PacKpydMBaHHS, a 3aTe€M, PaCKPYTHTb €r0 W BEIMY-
CTHTBH M3 HETO Map ISl yMEHBIICHUS Pa3MepOB, TO MOKHO XOIUTH IO BHYT-
PEeHHEH TTOBEPXHOCTH 000JI0UKH I1apa, n0o Jr000# KycoueK, OTOpBAaHHEIA OT
M000# TOUKM BHYTPEHHEH MOBEPXHOCTH HIapa, OyAeT MmajaTh HA BHYTPCH-
HIOIO MOBEPXHOCTH IIapa. B MpakTHYeCKOM IUIaHE 3TOT CIIOCOO MOYKHO HC-
MOJIB30BATh JIUISl CO3/IaHUS MCKYCCTBEHHOW TpaBUTAIMK BHYTPU HATYBHOTO
KOCMHYECKOTO KOpalIisi, UMEIOIIEro opMy Inapa Wik Topa. PackpyduBaTh
000J10YKy KOpaOJisi HY)KHO BMECTE C KOCMOHAaBTOM. Bhimyckasi map u3 pac-
KPY4EHHOH 000JI0UKH KOpalJist, ClyBaTh KOCMOHABTA HE HYIKHO.

31eck MBI YK€ TOTOBBI OTBETHTH Ha BOIIPOC, UYTO TaKoe TBEPHOE TEno?
W3 BrImecka3aHHOTO cJeqyeT, 4To TBEpmoe Telno — cOopka (arperarws)
HEKHX YacThll (IIyCTh aTOMOB, «BEMIECTBEHOB») C OJAMHAKOBBHIM (OIM3KUM
YHCICHHO W BEKTOPHO) CIHH-CIIMHOBBIM M CIIHH-OPOUTAJIBHBIM YTIIOBBEIM
MOMEHTOM JABmkeHHs. CaMu TI0 ceb¢ MOMEHTHI UMITYJIbCA HE M3MEHSIOTCS,
BOT U «CBEPXTEUET» 3TO COOOMIECTBO OJTHUM MOHOJHTOM.

Pasymeercsi, Hy>)KHO TIPOBEPATh OOBICHUTECIBHYIO CHIIY CBOUX TCOPUi
Ha 3KCTpeMalbHBIX mpumepax. Ckaxem, BO3bMEM TaKoe TBEPIOE TEIO —
JUHAMUT. S TOJILKO 4TO yTBEPXKAAJ, 4TO TBEPAOE TEJIO — I3TO BCETO JIHIIb
arperaius 4acTHIl C OJIMHAKOBEIMH MOMCHTAMH UMIyJbca. Kak ke 00bsc-
HUTbH sBICHKE B3phiBa? Kak 0JJMHAKOBOE TYT CTAHOBUTCS pa3nuuHbiM? Her
npobiieM. B3priB — 3TO TpaHchopMaIys CHUH-CIIHHOBOTO MOMEHTAa HM-
MyJbCa YacTHUI] B MOMEHT CIIMH-OpOMTaNbHBEINA. B coctaBe AmHaMuTa mpu-
CYTCTBYIOT YaCTHUIIB C pA3HOHANPABICHHBIM CIIHH-CIIMHOBBIM BpalleHUEM,
IpH yAapHOH nedopManuy TUHAMHTHOM IIAIIKK OHH CONMIKAIOTCS M pas-
JIETArOTCs KaK JBa Pa3HOHANPABICHO BPAIIAIOIINXCS IMIApUKA MPU COMPHU-
KOCHOBCHHH. A yTJIOBasi CKOPOCTh BpAIICHHs YaCTHI[ Beduka. HemaBHO
MU3MEpeHa YIJIoBas CKOPOCTh BPAaICHUE MOJICKYJ (yJIepeHa BOKPYT CBOCH
ocu. Yacrota ux BpauieHusi goctatouHo Benuka, npu 300 K cocrtasnsier
fr = 10™%c™. http://www.ivanov-portal.ru/astron/16.htm 1.6. DnexrpomarseTism
Y TpaBUTAIHS.

Ecin wacTumbl AByX pa3HbIX KYCKOB BEIICCTBA HAKPYTHUTH Ha Pa3HO-
HAIPaBJICHHBIC CITMHBI, IOTOM PE3KO MX COCAMHUTH WM CMEUIaTh, TO MPO-
M30MAET TpoIecc MepexoAa CIUH-CIIMHOBOTO MOMEHTa YacTHII B MOMEHT
criuH-opOuTanpHbi. TO €cTh aTOMHBIN BphIB! BOT 4TO HAKpyYHMBAIOT IIEH-
TpUQYTH B SAEPHBIX IIEHTpax!

Jlms Tex, KTO He OCHIIMII CKa3aHHOE BBHIMIE, IPEATIOYUTAIOIINX BEPUTH B
HEBHATHBIE cooOpakeHUs1 HpioToHA, a HE pe3yibTaTaM KOHKPETHBIX JKCIIe-
PUMEHTOB ¥ HAaOTIOJICHHH, TIpeIIaraeTcsi HECKOIBKO BOIIPOCOB.
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1. Kak gocturaercsi mpo3pavdHOCTh MO B3aUMOJICHCTBHUIO (BHEBPEMEH-
HocTh)? Y HproToHa B3amMOAEHCTBHE ABYX TEJX APYT C IPYTOM HE 3aBHCUT
OT TOTO, B3aWMOJCHCTBYIOT OHM WJIM HET C TPEThbHM TEJIIOM. YKa3zaHHOE
CBOMCTBO «TPABUTAIIMOHHOT0» B3aMMOICHCTBHSI, KaK HETOCTIKIMEBIH Heal,
MOTYT OIEHHUTH CO3JaTelIn MHPOPMANNOHHBIX cucTeM. Ha ObIToBOM ypoBHE
9TO CMOTPHUTCA, KaK CIOCOOHOCTH HE TEPATh WHTCHCHUBHOCTH BEICHUS
OCMBICJICHHOTO Pa3roBOpa ¢ COOECETHHKOM OT OTKPBITHSA MapaliebHOTO
JMajora ¢ MHOXKECTBOM JPYTHX JUI. beckoHeuHasi MPOU3BOIUTEIHLHOCTD IO
00paboTKe OECKOHEYHO HHTCHCHUBHOTO Tpaduka!

2. B TrpaBUTAllMUOHHOM B3aHMOﬂeﬁCTBHH HET KBaHTa MHWHHUMAJIBHOI'O
JIeficTBUS M caMa Macca He JUCKpeTHa (Kak, Halmpumep, 3JeKTPHUYECKUil 3a-
psn), a AedcTBHe ecThb. Jla U Macca — 3TO BCEro JMIIb OJHO U3 CBOHCTB Be-
mectBa. Ho cBolcTBa He NEHCTBYIOT, IMU 00namatoT. UTo ke (Wi KTO JKe)
JieicTByeT?

3. B3anmopelicTBre ompenenseTcs BETNYNHON MPOU3BEACHUS MacC H
€ro xapakTep HE MEHJeTCcS ¢ paccTosHHeM. Kak Takoe BO3MOXKHO, €CIH
«CTPOTO JOKa3aHa» HEBO3MOXKHOCTH B3aMMOJCHCTBHS CO CKOPOCTBIO OO0JIb-
el CKOPOCTH CBeTa

4. ITouemy rpaBUTaIlMOHHOE B3aMMOJEHCTBHE HE 3aBUCUT OT OTHOCH-
TENbHOM CKOPOCTH B3aMMOJACHCTBYIOMIMX Tel (B TOM YHCJIE OT BpaIlaTelb-
HOT'O ABMXCHHA OOAHOPOIHBIX C(bepI/I‘leCKI/IX TCJI BOKPYT CBOUX I'€COMETPHUYUC-
CKHX IIEHTpOB)? 3aMeTuM em€, 4TO «Teliay, JBIKYIIHECS B «CBOOOITHOM
IIPOCTPAHCTBE», HAXOIATCA BO B3aUMHOH HEBECOMOCTH, TPAKTYIOLLEHCS
KJIACCHICCKON MEXaHWKOW KaK COCTOSHHE Tela, Ha KOTOpOE HE NEHCTBYIOT
HUKAKUC CHJIBI.

5. loyemy B cambIX COBPEMEHHBIX CIIPABOYHUKAX «TPaBUTAIIMOHHAS
KOHCTaHTa» JaeTCsl C TOYHOCTBIO BCEro N0 Tpex 3HakoB? OHa He SABIIACTCS
U (QyHIZaMEHTAJIbHON KOHCTAHTOW, TaK KaK HE BBIPAXKAETCS UYepe3 Ipyrue
(¢yHIaMeHTalbHbIe KOHCTAHTHL. [loxoske, yTo mocie KaBeHauia HUKTO HE
MIPOBOIMII KaKHe-INO0 3KCIIEPIMEHTHI C TpaBHTAIHe. J{a i mpoBoOAMI U UX
Kasengum?

6. Kak OOBSICHUTH MapaHOPMaJbHBIE MaTeMAaTHYECKHUE CIIOCOOHOCTH
MaTepHAIBHBIX TOUeKk? SIBICHHE «BCEMHPHOTO TATOTCHHS» IPEACTABIICTCS
YHHBEPCYMOM «MamuH HBIOTOHA», KOHCTPYKTHBHO COCTOSIINX M3 MaTepH-
anbHBIX (OeccTpyKTypHBIX) ToueK. OHM (YHKIMOHAIHHO CIIOCOOHBI MTHO-
BEHHO OI[CHUBATh MACCHI BCEX OCTANLHBIX MaTePHAIbHBIX TOUYCK BceneHHOM
U PAaCCTOSIHUSA J0 HUX U, B COOTBETCTBHUH C IMOJYYCHHBIMH JaHHBIMU, BHIYHC-
JsTh (MTHOBEHHO) 10 (opMmyie HproToHa (¢ OECKOHEYHO BBICOKON TOYHO-
CTBI0) CBOE HOBOE MOJIOKEHHE B aOCOIIOTHOM HPOCTPAHCTBE M PEATU30BAThH
Tyza CBOE NepeMelieHue. PemaroT TpaHCBBIUNCINTENBHYIO 3a1ady. BoT 310
MAaIIUHLI! I[aneKo J0 HHUX HU3BECTHBIM H3 MAaTEMaTUKH aGCTpaKTHblM YHU-
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BepcanbHbIM MamnHaMm Trwiopunra u [locta. Y npu 3TO0M y KOro-to moBopa-
YMBACTCS SI3BIK TOBOPUTH O KOCHOCTH MaTepHH!

7. «3aKOH BCEMHPHOTO TSATOTCHUSI» HAXOAUTCSA B ONPEACIEHHON OMmIIo-
3UIUM KO BTOPOMY 3aKOHY TOTO k¢ HbIOTOHa, a MMEHHO: JIIOObIE CHIIBI
(kxpome TpaBUTAIMOHHON) COOOIIAIOT TETy YCKOPEHHe 00paTHO MPOIOPIIHO-
HaJIbHOE €r0 Macce, a CHa TATOTEHUs MPHUIAET BCEM TelaM OJHO M TOXKe
YCKOpEeHHe He3aBUCUMO 0T Macchl. [Touemy u 3auem?

8. Emé Jlammac nokasai, 4TO €CIM IO Mepe MepeMelieHus KocMude-
CKOT'0 TeJla, HOBBIE 3HAUEHUs JEHCTBYIOIIEH HAa HETO CHUJIBI TSATOTEHHs ycTa-
HaBJIMBAJIKCH OBl C 3ala3/bIBAHUEM BO BPEMEHHU, TO OPOUTHI ObI IBOJIIOIHO-
HupoBanu. Ho Takue s3Bomronuu oTcyTCTBYIOT M Jlamac, McXois U3 UMEB-
IIMXCSl Y HETO JaHHBIX, CAeNal HIXKHIOIO OIIEHKY CKOPOCTH TATOTEHHS: 3Ta
HIDKHSISI OLIEHKA OKa3allach OO0JIbIIIE CKOPOCTH CBETA HAa BOceMb () MOpAAKOB.
B Te BpemeHa 3TOT pe3ynbTaT HUKOTO HE Hampsr, H0o cam HeioToH momarain,
YTO TATOTEHHE JICHCTBYET BoOOIIIE Oe3 3ama3gpIBaHNs BO BPEMEHH.

9. Y Bcex BpamIaromIuxcs Tell ecTh ofHa obmias depta. [log pelicTBreM
BHEITHUX MOMEHTOB CHJI OCh BPAIL[AIOIIErocs Tela IOBOPAYUBAETCA HE B TOH
IUIOCKOCTH, B KOTOPOH OHAa IMOBEpPHYJAch Obl O€3 BpalleHus, a B INIOCKOCTH
eil nmepneHAUKYIspHOU. Tak moyemy, €ciii, CKa)keM, Ha BpAILAIONIYIOCs
3emunto (JIyHy) neHCTBYeT cujia PUTSIKEHUsI, TO TUTAHETa HE MTOBOPAYHBACT-
sl B TUIOCKOCTH €H (CuJie) mepreHauKyIIpHON?

JleaTenbHOCTh BEIIECTBEHHBIX 00pa30BaHWK OINpeZessieTcsl He BHeII-
HUMH OOCTOSITeIbCTBaMH (CHJIAMM), a «BHYTPEHHUMH YOEXKICHUSIMM»
(HanpuMep, HACTPOEGHHOCTh Ha KpyroByro nHepumio). Ho yOexnenus Ha
JIeSITENBHOCTh (CHCTEMY) CHadaja HY>KHO 3alporpaMMHpOBATh (3aKOAUPO-
BaTh). Eciii ecTh B NPOSBICHMSIX BEIIECTBAa 3aKOHOMEPHOCTH, TO OHA, Kak
ToT npecnoByThiii KBHOBCKHIT 3kcpoMT, TOKHA OBITH XOPOIIO MOJTOTOB-
neHa. [losTomy, pa3ymMHO cuMTaTh (PU3MKY HE €CTECTBEHHOH HAyKOH, a Hc-
KyCCTBEHHOH. JII0AbMHU CO3/1aHBI HECKOIBKO PA3HBIX T€OMETPH, TaK MOUYeMy
HE MOJKET CYyIIECTBOBaTh HECKOJIbKO pa3HbIX (u3uk?! [lomararo, yxe Ha
Jlyne ¢u3nyecKkuM SIBJIICHHMSM NPUCYIIM HEBEJOMbIE HAM 3aKOHOMEPHOCTH.
W we Tonmpko Ha Jlyme. U, pa3ymeercs, y BemiecTBa 3eMIIM HET HHUKAKHX
MPEeNoChUIOK A cTpeMieHus K JlyHe.

KonupoBanue Ha npUTSKEHUE NMPOU3ZBOIUTCS MO NMpeAsiaraeMoid MHOM
METOAMKE — TPH OCHOBHBIX ONEpaIM — Pa3orpeB, pacKpy4yHBaHUE, pacIlu-
penue. TakoBa TyT TEXHOJIOTHMs MporpaMMupoBaHus. JlanpHelinas LUIM-
(oBKa MIET yKe METOJAOM BTOPHYHOTO OOYYEHUS] — CTOJIKHYJIUCH, OOMEHSI-
JIUCh MOMEHTOM HMITyJbca, OOJbIIEe CTaNKHBaThCs HE Oynmem. Kcrarwm, Ha
JlyHe, 10 MOUM IIPEACTABICHUSAM, TSATOTEHUS BOOOIIE HET.

CoOCTBEHHO BpallleHHEe W €CTh TOT CaMbli INPECIOBYTHIH 3¢Gup, U Ta
camas smiiosus Jlozuna u lllay6epra. Uro Bpamaercsa? Bpamarorcs Bene-
CTBEHBI, ITOTO TOCTATOYHO.
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Ho na «rarorennn» cBet kauMHOM He coméncs. HyxHa anekrpomaruu-
Tu3amus. Kak-to Tak (1Moka He CKaXy Kak) M 3JIEKTPOMAarHUTHBIMH Kade-
CTBaMH HAarpakJeHa 3eMJIs (TeJUTypHYeCKHe TOKH, MOJHHH). «PackpydeHo»
JIM BEIECTBO JYHBI HEKAM CIIOCOOOM Ha MPOSIBICHUE HAa HEH CTIOCOOHOCTH K
MIposIBICHUSAM arekTpomarHerm3ma? [loxoske, Her. [Ipm3Hakm 3Toro kade-
CTBa y He€ OTCYTCTBYIOT, HET HM MOJIHMH, HU TEJNIypUYECKUX TOKOB. Jly-
Maro, Ha JyHE U IPOCTOH IEKTPUUECKUI TOK CYIECTBOBATH HE MOXeT. Jla u
rinobapHas dneKTpUuduKanys 3eMii Oblila TPON3BeieHa HEJaBHO, HE3a/10J1-
'O JI0 OTKPBITUS (OOHApY>KeHHMsT) SIBJICHUH dnieKkTpomarHeTusma dapaneem.

[IpaBaa, eciiu He cka3aTh MPSIMO — MCTHHA, COCTOMT B TOM, 4TO M I'pa-
BUTALMA, U SHGKTpl/I(bI/IKaHI/Iﬂ, 1 MCHTaJIM3alus, 1 MHOTHUC JPYTUC Ka4eCTBa,
KOTOpBIE MBI, T€ )K€ BELIECTBEHHbIC 00pa3oBaHMs, OOHApYKUBaeM B Bellle-
CTBCHHBIX O0pa30BaHMUAX — ATO Pe3yIbTAT KOJUPOBAHUS (IIPOTPaMMHPOBA-
HUs BemecTBa). KoHedHO, mporecc mporpaMMHpPOBaHHS 37eCh HECKOIBKO
HEOOBIYCH, HO HUYETO CaKpalbHOTO, KPYTH, BEPTH, Nyld. TakoBa TyT TEXHO-
JIOTHSI TIPOTPaMMHUpPOBaHUA. JIOTHYHO MPEINONI0KHUTE, YTO TII00ATBHAS JIIEK-
tpudukanus 3emin (o mwiany «I'ODJIPO» kocMonormaeckoro mMacmrabda)
Obuta mpowusBeneHa mnpuMepHo 200 JeT Hazan, HE3aMONTO 0 «OTKPBITHS
SIBJICHUU 3JIeKTpoMarHeTusMa. IlosBieHue 31eKTpOCTaTHYECKOTO IIOTEHIUA-
Ja 3eMiIH, TEeJUTYPUYECKHX TOKOB, TOKOB B Pa3HBIX CJIOSIX arMocdepsl obec-
MIEYNUII0 BO3MOXKHOCTH PabOTOCIIOCOOHOCTH JIOKANbHBIX 3JEKTPOTEXHUYE-
CKMX KOHCTpykuui. Hy a MOJHUM — 3TO CUMITOMAaTH4eCKOE NPOSIBICHUE
JIOKQJIBHBIX KOPOTKHX 3aMBIKAHUH B 3THUX TeIsIX.

O TemmypH4ecKHuX TOKax oduIHambHas HayKa YIIOMHHAET PEIKO, a
BOT Tio0aibHble (TUIAHETAPHOTO Maciitada) aTMOC(EpHBIC TOKH U COMYT-
CTBYIOIIME UM (DH3MYECKHE SBIICHUS BCE dYallle CTAaHOBITCS IMPEAMETOM
Hay4YHOTO aHainu3a. Hemano uHTepecHoro o I'OL (rino6anbHBIX 35eKTpole-
msx B atMocdepe) Harmucano B [1]. DL, mo MHeHHIO aBTOpA, « ...COCTOUT
U3 COBOKYITHOCTH TBEPIBIX U TI'a30IUIa3MEHHBIX 000JI04eK, 00bEeIMHEHHBIX
HEMPEPHIBHOCTHIO TUNIOTHOCTH JIEKTPUIECKOTO TOKA, C TPO3OBBIMH I'eHEepa-
TOpaMH B Ka4eCTBE OCHOBHBIX MCTOYHHKOB AJIEKTPOJBIKYIIUX CHJI U He-
BO3MYIIEHHBIMH 00JacTAMU CBOOOJHON aTMocdephl B KauyecTBE 30H BO3-
BpaTHbIX TOKOB». Ha MOl B3risj, Takoe NpeCTaBICHUE U3JIMIIHE Myapé-
HO. DJIEKTPOJBIKYIIAs CHJIa UMEET TYT MHEPIUOHHOE MPOUCXOXKICHHUE, a
TPO30BBIEC SBICHHS — 3TO OaHaJNBbHBIE camMoyHmuToxkaromuecs K3 B 'L,
I'enepamnust TOKOB 3THX LIEMSAX OCYIIECTBIICHA OJHOBPEMEHHO C IIPHUJIAHU-
€M 3eMJIe CIIMH-CIIMHOBOTO BpAIIEeHUs, U TOKU OyIyT UATH, TOKa KPYTHUTCS
3emJist. U maxke HEMHOTO JIOJIbILE.

Bcé B aTOM Mupe cBsi3aHO JedicTBHeM. Bce Teopuu m3MeHeHUi mpen-
T0JIaraloT, YTO Cliefylollee U3MEHEHHE 10 HEKOTOPOH CTEIICHH YiKe 3al0sKe-
HO B CHCTEME, KOTOPOIl IPEJCTOUT MpeTepIeTh 3TO u3MeHenue. U 3anoxeno
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OHO B BEILECTBE MOCPEACTBOM BpallleHUs, Oosbine HeTae 1 HedeM. Heompe-
JENEHHOCTD TOTIOIIAECTCS N30BITOYHOCTBI0 — M30BITOYHOCTHIO KOCMOJIOTH-
YecKoro Macmraba. B pesynprare MOTJIOIMEHNS HEONPENENEHHOCTH MPOSB-
JSIeTCSI 3aKOHOMEPHOCTh. HO MPOSIBICHUIO 3aKOHOMEPHOCTH COOTBETCTBYET
KoJioccanbHasi N30BITOYHOCTD. JIOTHCTHKA — HayKa CephE3Has, €10 MpOBeps-
eTcs anredpa.

IMonBechTe 300HHMTOBBIA IIAp Ha HUTKE, 3apsAUTE €r0 TPEHHEM,
HampuMep, o MeX. Temepb NMPOCTO MPHOJM3bTE Ballly T'OJOBY K 3TOMY
HadJIEKTPU30BAHHOMY IPEAMETY, U BBl IOYYBCTBYETE, KaK OH IPUTSATHUBACT
Bally BOJIOCHI. Ecin BO3/yX o4eHb CyXoii, MOXKETe MOBTOPSATh 3TO JCHCTBHE
CHOBa M CHOBa — 3(QdeKT NpuTsHKeHus emé OyneT NpucyTcTBOBaTh. bonee
TOTO, €CJIM 3apsDKEHHBIH [Iap MOXHO OBl 3aKyHNOPHUTH B XOPOLIEM H30JIs-
TOpe BPOJE CTEKIA, 3apsAj] CTal Obl MOCTOSHHBIM M OT HETO BaIlld BOJIOCHI
cTosM OBl 1BIOOM MHOTO JIET cITycTs. [loueMy BOJOCHI IPUTATUBAIOTCS K
Ha3JIeKTPU30BaHHOMY IIapy o4eHb foaro? OTKyna y IIapuka Takas OrpoM-
Hast paboTocrnocobHOCcTh? — M3 3akpomoB 3emui. HasmekTpru3oBaHHBIN 1m1a-
PHUK SIBISIETCSI MPOCTO CBOCOOPA3HON «apMaTypoii», MOCPEACTBOM KOTOPOH
MPOUCXOJUT MOJKIIOYEHUE K TIOTOKaM NMPUPOAHON aKTHBHOCTH, K TEJITypH-
YEeCKUM TOKaM B JJAHHOM CIIy4ae.

Jlist Tex, KOMy MHTEPECHO, KaKMM IIyTEM aBTOp MpPUIIEN K JaHHBIM
HPE/ICTaBICHUSIM:

® 1IpY N3y4eHUH (PU3NKU eMy TIPUILIOCH JIeJIaTh KypCOBYIO paboTy 1o
BpalllaTeJIbHOMY JIBH)KEHUIO, OH eI TOMHHT, YeM OTJIMYAeTCs YIIIOBOI MO-
MEHT OT MOMEHTa WHEPIINH, U OT KOJIMUECTBA JIBIKCHHS,

¢ nipoeccronaNbHAsA AeATENbHOCTD B obmactu IT u cucremHoro ana-
7M3a MpuBeNa K yOeXICHHIO, 9TO JII000€ 3aKOHOMEPHOE MPOSBICHHUE 3apa-
Hee 3amporpaMMHUpoBaHo. BemmecTBo mporpaMMupyeMo, HO YTOOBI €ro Ipo-
rpaMMHpPOBATh HEOOXOJMMO: YIUTHIBATH, YTO OHO YK€ 3alIpOrpaMMHPOBAHO,
MMOHAMATh, KaK M Ha YTO OHO 3alporpaMMHUPOBaHO. TONBKO TOTJa MOXHO
YBHUIETh, KaK U TIJle MOXKHO BEIIECTBO INEpenporpaMMUpoBaTh. BemiecTso,
o0nagast CHOCOOHOCTBIO K COXPAaHEHUI0 MOMEHTA HMITYJIbCA, TPOrpaMMUpPY-
ercs BpaiieHrneM. CriocoOHOCTh BEIIECTBa K COXPAaHEHHIO MOMEHTa UMITYJIb-
ca, MO3BOJIIET NPOrPaMMHUPOBATH U MEPENPOrPaMMHUPOBATh €ro Ha T'paBH-
TalMIO, AJIEKTPUPHUKAIMIO, MEHTAIM3AMI0, METaJUIU3AlMI0, MUIUTapU3a-
U0 (B3pbIBBI) M T.A. Bair KoMIbIOTEp — 3TO MOBTOPHO 3allpOrpaMMHpPO-
BaHHOE BEIIECTBO, 3alIPOrPAMMHPOBAHHOE IO-UEI0OBEYECKH NPUMUTHBHO, a
Ha TPAaBHUTALMIO 3eMJISI 3alPOrpaMMHpPOBaHa ¢ 00XKECTBEHHBIM pa3MaxoM U
coBepireHCTBOM. M pabota mporpammer [IHK ocHOBaHa TONBKO Ha Bpalie-
Hu. TEéMHast MaTepus — 3TO NepBOHAYaNbHas CyOCTaHIMS, HUKAKUM Bpa-
ImeHneM He 00yCIIOBJICHHOE (HE BCIaXaHHOE) BEIIECTBO. THIa, OlepaTHB-
Hasl IIaMsTh, B KOTOPYIO HE 3arpy’K€HO HUKAaKO# IpOrpammsl,
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® HCKOTOPBIC 3HAHHS 10 PAAMOCBS3U IIO3BOJIUIIA aBTOPY PAacCyXaaTh
TaK, KaK pPacCyXIaloT B MeToJaxX MpuéMa HYKHOTO CHUTHAJIA, M3BJIEKas €ro
M3-TI0]1 IIYMOB U 00Jiee MOIIHBIX CUTHAJIOB. Be/lb HaNn4ne y Ka)K10ro 13 Hac
MOMEHTa UMITYJIbca KOCMOJIOTHYECKHNX MAcIITa0OB, MOIYIEHHOTO OT '"Mare-
pH CBIpoit 3eMumy, 3aTpyaHsIeT HabmoAeHNE 3P (HEKTOB HCKYCCTBEHHON Ipa-
BHTAIINH,

® HO TJIaBHOC, B KAKOW-TO MOMEHT OH TOHSUI, YTO UJICH HE BBIIYMBIBA-
10T, a WIIYT: KaK WIIyT, HapuMep, TpuObl. et Hepenko MpUXOIUTCS C
OTPOMHBIM TPYJIOM BBIKAIBIBATH M3-TIOJ TOP MPEAHAMEPEHHON M HEIpPEIHA-
MepeHHOﬁ JIKHU, 06MaHa nu CaMOO6MaHa, HAMBHBIX ITOIIBITOK Hpe[lCTaBI/lT]) B
MOHATHBIX (OpPMax, 3aMMCTBOBAHHBIX M3 OOBIYHOI XKHU3HH, TO, YTO 1O CBOEH
MPUPOJIC HE UMEET C HUMH HUYETO O0IIero.

KpaTko nepeuyenn 1noJiokeHuii MUPOBpALLIEHUS:

1. Bcé BocipHEIMaeMOe HaMH BEIIECTBO MCXOJHO OOYCIOBIICHO Bpa-
merneM. OpOUTHI TOJTBKO KOCMOJIOTHYECKOTO MacmTaba. MBI ke MBICITUM B
JMy4IIeM cliydae B Ipeaeax IpsaMOi BUAUMOCTH, UTO MOpOKAaeT IpeacTaB-
JIeHUe O IpsMoJMHelHOW uHepuuu. Bepranckuil: «HaydHo noHsATH — 3Ha-
YHUT YCTAaHOBUTH B paMKax Hay4yHOH peanbsHocTH — KocMocay

2. Bpamenue BooOIIe ABISETCS MOIYCOM (CITOCOOOM CYIIIECTBOBAHUS)
BemtecTBa. Jlroboe IBIKEHHE SBISETCA CIMH-CIMHOBBIM (M) WM CIIMH-
OpOUTANILHEIM BpalleHueM. Mepoil BpaileHusi B 0oOIIeM ciydae sBISETCS
MOMCHT UMITYJIbCa. On COXpaHACTCA IPU KOHTAKTEC BpAIAIOIINUXCS TEJI. HpPI
9TOM IepeXxoi B TEIUIO O3HA4YaeT Iepelady MOMEHTa HUMITYJbca C MakKpo
ypoBHs (T€l), HA MUKPO YPOBCHb YaCTHIl (HAIIPUMEP, BO BpalllcHHE MOJIC-
Kyn). 1 Hao60poT, cropaHue TOILIMBA B KaMepe PaKeThl MepeiaéT MOMEHT
UMIYJIbCa YaCTHIl Ha MaKPOYPOBEHb, H OPOUTA PAKESTHI U3MEHSICTCS, BIUIOTh
JIO TIOJTHOT'O OXBaTa Teja 3eMJIH.

3. Bparenue yacTuiy BelecTBa HCIOJIHIET POJIb KaTOMHOTO Kies». Ec-
JIX 4acTHUIIBI COOpaHbI BMecTe (HampuMmep, TUIaBKOH), TO OHU HE MOTYT YHTH
JIPYT OT Apyra, TaK KaK y HUX OJMHAKOBBIE OPOUTHI M I3MEHHUTHCS OpOUTA HE
MOXeT cama 1o cebe. BoT oHHM U ciienyroT 1o obmieit opoute kak ObI MOHO-
JIUTOM, BEIMETBIBas (TOYHEE, PUCYIO) B TIPOCTPAHCTBE TOP.

4. Bpamenue B mpupoje OBIIO BCErna, €CTh MEXaHH3M €ro Iepepac-
mpeneneHust (Mepa — MOMEHT UMITyJIbca). Bparenne 11 cBoero mpoIoinKe-
HUS HE HYXXJACTCS B MPUBIICYCHUU BHEIIHUX MPUYHH. 3a MEPY MHEPTHOCTH
BEIIECTBEHHOIO TeJa ClieJyeT NPUHUMAaTh COBOKYIHBIH MOMEHT MMITyJIbCa
€ro BpalleHUH, HHTEIPAIMI0 €r0 MOMEHTOB HHEPIUH.

5. To, 4TO Ha3BIBAIOT CHJIOH, 3TO JIMIIb (POpPMalIbHAsS, PEAEIBEHO pery-
LPOBaHHAs, XapaKTEPUCTHKa Tporecca 0OMeHa MOMEHTOM HMIIyJbCa Be-
IIECTBEHHBIX TEJ TPH NPSMOM KOHTaKTe B pPe3yibTaTe MepeceueHuss OpOUT
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Tea. CHMIITOMBI 3TOTO OOMEHa — T.H. Ne()OpMaIMOHHBIE CHIIBI, COMPOBOXK-
JTATOIINE MPOIECC CTOJIKHOBEHHS, HE CKJIAIBIBAIOTCS, MO0 BO3HHUKAIOT B pa3-
HOE BpPEMs, B pa3HBIX MECTaX TeJ U IIPH UX Pa3HBIX MOJOKCHUAX.

6. BemmecTBeHHbIe Tena CIOCOOHBI B TIPOIIECCE CTOMKHOBEHUS N3MEHSTh
mapaMeTpsl OPOUT CBOETO €CTECTBEHHOTO IBIDKEHUS, Kak OBl B3aMMHO KOp-
PEKTHPYS CHHH-OPOUTAIBHBIE YTIIOBEIE MOMEHTHL. KpoMme TOTo MponcXomuT
Y KOPPEKIHs CIIMH-CIIMHOBBIX MOMEHTOB MMITyJibca. O4eBUIHO, NepeiaBaTh
1 IIpeoOpa3oBbIBAThH BPALICHUE MOYKHO TOJBKO YEM-TO BPALIAIOLIUMCSL.

7. Ponp areHtoB, peau3yrouMx Ha MUKpPOYPOBHE MEXaHM3M IIpoliecca
oOMeHa BpaliCHUEM CTOJIKHYBHIMXCS TEJI, BBIIOJHAOT HAXOAAIUECSA B MO-
CTOSHHOM BpAIlleHUH YacTHUIBI Tel (000OLIEHHO TOBOpS, BELIECTBEHHI).
AreHTBI OepyT CBOH NPOLIEHT, HAapaIlUBAIOT CBOE BpallleHHUe, YTO CUMIITOMa-
TUYECKU BBIPAYKACTCS B TIOBBIIICHUN TEMIIEPATYPHI CTOJIKHYBIIUXCS TEIT.

Jlurepartypa

1. [TotanoB A.A. ®pakranbHas paguoJoKalus: IPOMEXYTOUHbIE HTOTH
u Hosele 3amaun // CO. moxkn. XXI MHTK «Pamuwonokanusi, HaBUTaIlys,
cBs3b». — Boponex, 2015.
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I'ne omuocsa Hol0TOH ¥ oyeMy npaB JHHIITEHH

Ymo-mo mul, 'epacum, He 0ozosapusaeuts.

My-my

Hemuna ecmu cyscoenus myorcell ge-
JIUKUX U CTIAGHBIX.
Apucrorens

W3 xmaccuyeckoit MexaHuKH Hprorona-Diinepa W3BeCTHO, UTO UL U3-
MECHCHHUSI CKOPOCTH JIBIDKCHHSI MAacCHBHOTO Teia oT Vg 10 Vi HYXKHO IpH-
JIOXKHUTH K HeMy cuily F, neiicTBue KOTOpPOW BBI3BIBACT YCKOPECHHUE &, BEIY-
mee K JOCTHKEHHWIO HckoMoi memn Vi = Vg + at. A 9To HY)XHO CIeNnath,
4TOOBI M3MEHWIOCH ycKopeHue? — Crenyer U3MCHHThH MPUIATacMYI0 CHITY
WIH, KaK BapUaHT, IPEKPATUTh €€ JCHCTBHE, B IIOCIEAHEM Cllydae YyCKOpe-
HHE MTHOBEHHO HCYE3HET. 10 ecCTh, yCKOpeHHe Oe3bIHepPIIMOHHO. 3HAYMT,
SIBIICHUE MHEPIIUU MPOSBIISACT Ce0s TONBKO COXPAaHEHHEM CKOPPEKTHPOBAH-
HOTO JCWCTBHEM CHJIbI 3HAYCHUS W HANpaBICHUsA cKopocTh. OTMETHM, Ha
IBIDKCHUE Tella 110 WHEePIUH ero Macca He OKa3bIBaeT HUKAKOTO BIMSHHSL
Ecimm MBI BHOBB IIPHJIOKUM K TEIIy CHIY, TO OHa OyAeT YCKOpEeHHEM & Kop-
PEKTHPOBAThH yXKE 3HAYCHHE M HampasieHue ckopoctu Vi = Vo + 4V, a He
V. ITocne n pa3 Brmouenust cwisl F, ckopocts Oyaer V = Vo+n*4V;. Tpu-
pameHnss CKOpOCTH, Oarofapsi HHEPLIHUOHHOCTH, CKAaIUTMBAIOTCS — BEKTOPHO
CKJIaJIBIBAIOTCS C BEKTOPOM HAYaJbHOM CKOPOCTH.

Ha puc. | mpuBoauTes Kimaccuueckasi cXxeMa JIBIDKEHHUS Tela 10 Kpyro-
BOH opOHTE MO AeHcTBHEM CHJIBI TATOTeHUs. Ha 3Tol cxeme, mepemenieHre
TeJa TI0 MHEPIUU OTPAKEHO TOJBKO B HAMPABJIICHUH KacaTEIbHON K KPYyro-
BOI1 opOuTE (TaHTCHIIMATBHOE YCKOPEHHE PAaBHO HYJII0, MOAYJIb CKOPOCTH HE
MEHSETCS), W TOJIHOCTBIO WUTHOPUPYETCS WHEPIHOHHOCTH IE€PEeMEIICHUs
TeNa B PajlajJbHOM HAIPABICHUU TOJ JCHCTBUEM «CHJIBI TSACOTEHUs». To
€CTh, B KXJIOW M3 MOKa3aHHBIX HAa pHC. | TO3MIKHI, TEIO HAYMHACT MCHSITh
MOJyJIb CKOPOCTH B pafHajbHOM HAIPaBICHWH Kak OBl ¢ HyJs, OyaTo OBl B
MpeapIayInel TO3UIUH TeNo U He Ob110. TO ecTh MBICIB, MPEACTaBUTh TYT
XapakTep JBIKCHHS Tella XOTs Obl (JUIS Havaja) TaK Kak MOKa3aHO Ha PHUC. 2,
«BETMKOMY (PM3HUKY» HE MPUXOIUT B TOJIOBY.

Ha camom nerne, ecni Obl Ha TEJNO NEWCTBUTENHHO HEMPEPBHIBHO IEH-
CTBOBajia B pPaJUalibHOM HAIPABICHUW HEKas MPUTATHBAONIAS CHIIA, UCXO-
JIIIas U3 OTHOTO M TOTO XK€ IIEHTPa, TO €ro IBIKEHHE, 0 OTHOUICHHUIO K
JTAHHOMY IICHTPY BBITIISAAEIIO OB TaK, Kak IMOKa3aHo Ha pucC.3.
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An Orbiting Satellite Requires a Centripetal Forve
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I[J'IH T€X, KTO CUUTACT, YTO €ro ceiuac 06MaHyJ’II/I, a ric, OH MpoOCTO HE
NOHAJT HM3-3a JIOBKOCTH PYK MOIICHHUKA, NpCIaracTcs IMpocCTas 3aJaydka,
CXEMAaTU1HO NpEeACTaBJICHHAA Ha pHUC. 4,

vt

=8kmic
Acmepound
R =6900km
____________ — e <:| )

=

-4_ Paxema

a=9.6 micek"2

Puc. 4

VYcnosue 3amaun: Ha paccTossHUU 6800 KM OT 0Y€Hb MEIKOTO acTepPOU-
J1a, IPOHOCUTCS PaKeTa, JBUrasiCh, CO CKOPOCTHIO 8 KM/CEK C BBIKIIOYCHHbI-
MU JBUTATCISIMU. B yKa3aHHBI MOMEHT BKJIFOYAIOTCS JABHTATEIH PAKETHI,
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CO3/alolIMe TATY Ha YCKOpEHHUE pakeTsl B 1g B cTopoHy actepouna. ITompo-
OyliTe ynepkaTbCsl HA KPYrOBOM OpOHTE, COXpaHssd 3HAUEHHE YCKOPEHHS 0
BEJIMYMHE M II0 HANPABJIEHUIO HA LIEHTpP acTepouja. Pynu ciaymarorces Bac.
Kcrarn, oOpaTure BHUMaHKE, Y BaC UCUE3NIO0 COCTOSHHE HEBECOMOCTH, MO0
YyBCTBYETE, TYT BaC MPHKUMAET K CTCHKAM KaOHMHBL.

A ecnm 3TO BaM yJasock, TO OTBETHTE: KaKasi IPH ITOM PAKECTHBIM JBH-
rarejieM coBepileHa pabora? MojkeTe MOJCYMTATh PAcXol| HEPTHU IS
COBEpLICHUs OJJHOTO BUTKA HAILIEr0 KOCMHYECKOTO Kopalbiisi 1o 3TOH HUCKYC-
CTBEHHOM TpaeKTopuu, Npeanoaras HauanbHyto Maccy paBHoi 100 ToHH. A
MIOTOM IEPEBECTH 3Ty 3HEPTUI0 B MacCy MOTPAYCHHOTO PAKETHOTO TOIUIMBA.
[Moncuwnraiite, CKOIBKO BUTKOB CMOXKET CAENATh TYyT KOpalib, MO 3aBs3KY
3arpyKCHHbIA roproukoil. He npunércs nu mOpou3BOAUTH N03alpPaBKy A0
3aBEpIICHN eIE OJHOTO BUTKA?

A Temnepr BO3BMHTE B 000pOT cBoero apudmomerpa myHy. Y He€ Ho-
BOJIbHO cepbE€3Has Macca, Bcero B 80 pa3 MeHblie Macchl 3emid. [1o teM xe
(dbopMynaM, KOTOpble MPUMEHSUTN ISl PaKeThl, MOJCUYUTANTE Pacxol SHep-
T'MH, KOTOPBIH HEOOXOAMMO 3aTPaTHTh HA OPTaHU3AINI0 OJHOTO BUTKA JIyHBI
BOKpYT 3eMin. Bocmomnp3oBaBmuce ¢opmynoit E = mc?, mobe3Ho mpeo-
CTaBJIEHHOM 4eoBEeYeCTBY B OecIulaTHOE Iojib3oBaHHe AnbdeproM ['epma-
HOBUYEM, IOJICUMTANTE, Ha CKOJILKO OOOpOTOB JIyHBI y 3€MJIM XBaTHUT e
Macchl, HHa4ye TOBOPS: B KAKOM I'OJly HACTYNHUT KOHEI| CBeTa, 0O 3eMJIsl U3-
pacxoyeT BCIO SHEPTHIO.

Ha camom pmene Ha KeIUIEpOBCKHX OpOWTaxX JBM)KEHHE HEOECHBIX Tell
MPOUCXOJUT HHEPLIUOHHO. A I 3TOTO HUKAKUX CHJI HE HyHO. HenmpuBbIu-
HO, MOJ, Kak 3To 3emis He Iuiockas? Kak 3To, s ke MOTY yCKOPEHHE TYT
MOJICYNTaTh, @ COOTBETCTBYIOIIEH eMy CHIIbI, TOJIKYIOT — HeT? Ho oOpatute
BHUMAaHHE, T.H. CHJIa TATOTEHUS NMPHUAAET BCEM TelaM OJHO U TO XK€ «yCKO-
peHHe» He3aBHUCHMO OT Macchl. Ilomydaercs, 3TO «yCKOpPEHHE» HHKAaK HE
CBSI3aHO C KaKOH-In00 Maccoil, TeM Oosiee, 1 MI3MEPHUTH 3TO YCKOPEHUE aKce-
JIepOMETPOM HEeBO3MOXHO. CliefoBaTeNbHO, 10 KEINIEPOBCKOH OpOHUTe TeIo
JIBIDKETCS] MHEPIIMOHHO. Kak J1to0ble KaMHH, OpOIIEHHBIE 10J1 OJHUM YIJIOM
K TOPU30HTY, C OAHOU U TOH K€ CKOPOCTBIO, IBUXYTCS 110 OOHON U TOU e
TPAaeKTOPUH, HE3aBUCHMO OT MACCHI, IOTOMY YTO JBIDKYTCS MO HHEPIIUH.

Pa3 yx Beie ynomsinynu ¢usuka ["amunes, npuseaemM GOpMyIUPOBKY
€ro 3aKoHa HMHEpUHUH, onyonukoBaHHOTO B 1638 .. «Beskoe (usnueckoe
TEJIO, TIOKOSIIIEecs] WM JIBIDKYIIeecs B (pU3MYECKOH Cpeie C IMOCTOSIHHOM
CKOPOCTBIO TNPSIMOJNMHEIHO WJIM MO0 OKPYKHOCTH BOKPYI LICHTpa HHep-
oMM, OyZIeT MpoJOoJDKaTh 3TO JBIDKCHHE BEYHO, €CIM Apyrue Qusnueckue
TeNa WM Cpelia He OKaXyT CONPOTHUBIEHHS 3TOMY JABI)KEHUIO. Takoe ABU-
JKCHHE €CTh ABIKEHHE 110 HHEPLIUNY.
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Ha camoMm pmene HUKaKoro MPUTSDKEHHS ACUCTBUTEIHHO HET, KaK HET U
IPSAMOJIMHEHHOTO, PABHOMEPHOTO ABIKCHHS, BCE TeJa JABHKYTCS O DIUIHII-
THYeCKAM OpOWTaM 4HMCTO MHEpIHOHHO. bojee Toro, paccMaTpuBaTh TEIO
OTIENBHO OT €r0 OpOHTHI TaKXKe HEJOIMYCTHMO, KaK HEJAOIMYCTHMO paccMar-
pPHUBATH TEJO OTAEIBHO OT ero BemecTBa. [1o3ToMy 1 OpOUTaNH 3JIEKTPOHOB —
9TO JajJeKo HE HEJIENOCTh, KaK ATO MPEACTABISIETCS CTOPOHHUKAM YUEHHS
HeroToHa.

KoHeuHo, ObUTH COXpaHUBIIHNE PACCYIOK YUCHBIC, KOTOPBIC, KaK H 5
BUJICTH, YTO MPEANOJIoKeHHEe HBIOTOHA O «BPOXKICHHOM CBOMCTBE Mare-
pUM» He pelano Bcex mpo0iieM: OHO He OOBSICHSIO HU AJIMITHYHOCTH Op-
OWT, HU HAIMYMS TUIOCKOCTH SKIUMNTHKH, HA TMPUYUHY BpAIlCHUs 3eMIIH U
ConHia BOKpyr cBoeil ocu. [''oiireHC BBICKa3all CBO€ BO3Pa)KEHHE B OUYEHBb
peskoit popme: «Moicib HviomoHna o 83aumHOM APUMSA’CEHUU 5 CHUMAIO
Henenoul U yOusisaioch, KaK yenosex, nooodmviii Heromony, moz coerams
CMOIb MPYOHBIX UCCAEO08AHUL U BbIYUCIEHULl, He UMEIOWUX 8 OCHOBAHUU
HUue2o yuuie2o, yem 3ma Muicis». MOXKHO BCIIOMHHTH IMACHMO (uimocoda
xopmxka bepxiin no noBoay paccyxxaeHuil HetoToHa 0 nmpupojie rpaBuTa-
uu: «A ygepeH, umo OONLUWUHCINGO TH00el COYmen He803MONCHbIM Ko20d-
HUOYOb nouamo ux. Ho mex, komy no0obHwvix doxazamenbcme 00CMAmouHo,
Yoice He O0JIHCHO CMywamsv ioboe YmeepoicoeHue 6 CEAUeHHOM NUCAHUUY.
T'erens B ¢dunocodekoit auccepraimu «O0 opdutax miaanet», nuiret: «Ta
Qusuueckas gopma, 6 xomopyio Hviomon obrex ceou mamemamuuecxkue
paccyscoenust, O0JHCHA Oblmb 0OmMoeNeHa Om HUX, U UIOCoOPuU HAOeHCUM
peuiums 80npoc 06 UCHUHHOM 8 Hell».

Ho, maxxe He cMOTps Ha TO, YTO HOBAs TUIIOTE3a MIPOTUBOPEUHIIA BCEMY
«TOJIKATEIILHOMY» U OBITOBOMY OIIBITY, Y NPHUHIIMITY JEHCTBUSA BCEX MeXa-
HU3MOB, U300pPETEHHBIX JIFOJbMHU, HA MHOTHX YYCHBIX OHA IIPOU3BEIIO TUITHO-
TH4eckoe BrievyamieHue. OCoOCHHO To, 4TO yrajaHHas HeroToHOM (hopmyna
MPaBIONOIO0OHO ONHKCHIBAA WACATH3UPOBAHHBIC KPYTOBBIC OPOUTHI ILIAHET,
UX CIIyTHHKOB U ITaJICHUE «TEJ» Ha 3eMITIO.

Cpenn paccka3oB 0 6apoHe MroHXray3eHe €CThb OJUH 00 OXOTHHYbEH
cobake. bapon pacckasbIBaeT, 4To 3Ta coOaka Oblla HACTOIBKO XOpolla B
0XO0Te, YTO Ja)Ke KOT/la OHa MOTrHONa, W OH clenajl W3 IIKYpPHl KYpPTKY,
Ha 0XOTe KypTKa cama TSHyJa ero Ha U4b, U TPU €r0 MPUOIIKEeHUH ITyTO-
BUIIBl CAMH OTPBIBAIHCH U JICTETH B IU4Ib. «BBI MokeTe camu yOennuThCs B
9TOM, — T00ABJIST OAPOH CIYMIATENI0, — HA KYPTKE HE OCTAJIOCh HHU OIHOMN
myroBullsl!». bapony He Bepuiy, a HeroToHY moBepuim.

A BOT CyTh yueHUs DWHINTECHHA MBI MOKEM YBUICTh MO-UHOMY. Y HEro
MHOT'0 KPUTHUKOB, HO M alOJIOTeThl TCOPHA OTHOCHTEILHOCTH BHOCSAT HEMa-
JYI0 JICITY B UX JUCKpEAUTAIHIO. BCE esio B TOM, UTO MHTEPIIPETAIHS y4e-
HUSL DWHIITEIHA MPOM3BOJIUTCS Ha 0a3e MPUHIMITHAIBLHO HEBEPHBIX MOJIO-
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KEHU 1 nousaTui Harypuiaocoduu HeroToHa. MBI k€ B OCHOBY TIpPE/ICTaB-
neHni ¢Gu3uky (TouHee, MeTaM3UKH) BEIICCTBEHHBIX O0Pa30BaHHMA I10JIO-
KWIN ABJICHUC BpAICHHUA U COIMMYTCTBYIOINE €EMY MHBAPUAHTHI. KpOMe TOTO,
OTKa3aJIUCh OT TAKOTO MOHSITUS, KAK COCTOSIHUE TIOKOSI, IOTOMY YTO OYEBH/I-
HO, BCE BCIIECTBCHHBIC 00pa30BaHHs HAJEICHbI OPOUTAMH KOCMOJIOTHYE-
CKHX MaciTaboB. U TYT CTAHOBUTCS MOHATHBIM, YTO YeM OOJIBIIIMM MOMEH-
TOM UMIIYJIbCa 00JIQIaeT TEJIO, TEM CIIOKHEEe M3MCHHUTH 3HAYCHHUE 3TOTO MO-
MEHTa HUMITYJIbCa, & U3MCHCHHE MOMEHTA MMITYJIbCa TYT JK€ MPUBOJIUT K POC-
Ty MOMEHTa UHEPUUHU. DTO, B MOHATUSAX HCIOJIb30BAHHBIX DUHIITEHHOM,
MOJKET TPAKTOBAThCA KaK M3MEHEHHE MAaCChl C POCTOM CKOPOCTH H CYIIECT-
BOBaHHUH TPEICTHHONH CKOPOCTH. TO eCTh JTHMHEHHOW CKOPOCTH IBMKCHUS
Tena 1Mo opOuTe OECKOHEYHO OOJIBIIOTO paguyca, T.€. — IO MPSIMOHN JINHHH,
KOTOPOMY COOTBETCTBYET OECKOHEUHO OOJNBIION MOMEHT MMITylIbca. AHAJO-
TUYHO MOXXEM J1aTb HOBYIO MHTCPHPETAUIO U OCTAJILHBIM IOJIOKCHUAM TO,
MmoKa3aTh ¢ pealbHyr0 (DU3UYECKYI0 CYTh B paMKax HaIlleld MeTapu3UKU
BpalllcHHsI, Ha HHOW accolMaThBHOM 0aze. Ho mesno 3To TOHKOE, W, BUIUMO,
JIeNIaTh €ro HYXHO B OT/ICIBHOI padorTe.

ITonnMaro, 4uTaTENO0 TPYAHO NPHUHSITH CKa3aHHOE BBINIC, MOCKOJIBKY
€ro co3Hanue ObUIO C(HOPMUPOBAHO HA MHBIX MPEACTaBICHUSIX. U 3TH HaBs-
3aHHBIC TIPEICTABICHUS CTAIU JUIL HETO C TCUCHHEM BPEMCHH Kak ObI CBOH-
MU COOCTBEHHBIMU TIpepaccyaKkamMu. BEINTH 32 paMKH 3THX TpEACTaBICHUI
— 3a7jaya apxucIoXKHas. BopoThkcs ¢ mpenpaccynkaMu, OCOOCHHO €CITH OHHU
CBOHM — CaMoO€ CIIOKHOE 3aHsTHe B mupe. CIIo)KHEe 3TOro HaBEPHO HUYETO
HeT. TpeOyercss orpoMHOE CO3HATEIBHOE YCHIIME, YTOOBI B3STh M3BECTHYIO
eIVHUIY MH(QOPMALMU M BHU3YAIbHO WJIM MEHTAIBHO TMpeoOpa3oBaTh ee B
MEepPCIEeKTUBE MHOTO B3MIsiAa. Benukuit Mao oNnTHMHUCTHYHO JEKIIapupoBall,
YTO MbI MBICIIUM CJIMOIKOM MCECJIKO NOTOMY, 4YTO HO)IOGHBI JIATYIIKE, XKUBY-
IIei Ha JHE KOJIOAINA, HO eciid Obl OHa BbLIE3J1a Ha MOBEPXHOCTh, TO MPUO0-
pera ObI COBCEM JPyroii B3I Ha MUp. YBepeH, Mao ObUT Hempas, JSATYIIKES
MaJo BbUIE3TH M3 KOJO/IA, €l HYKHO el BbUIE3TH U3 JISATYIIAYbero CO3Ha-
Hus. Yto HamHOro TpyaHee. OJIHAKO, «OPOTY OCHIIUT UAYUIHH, ...».
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(I)I/IJIOCO(I)PISI N MEXAaHU3M MNOCTYNATEJAbHOI0 ABUKCHUSA

Ilpeocmasnsemess mue, umo, O0Jis
Hauana, OOJNCHO pPA3ZPAHUYUMb BOM
Kakue 0ee eewji. Ymo ecimbv geuroe, He
umerowee 803HUKHOBEHUA Oblmue U Ymo
ecmb 6e4HO 803HUKAIOUee, HO HUKO020d
He cywee.

[InaTon

Kak sxe MbI, 11011 (12 U HE TOJIBKO MBI, HO BCSKHUE WHBIC MOCTYMATCIb-
HO JIBMXKYIIKECS TeNa), yMyAPsieMcs MEepPEABUraThCs IO 3eMIIC, eClU emé
3eHOH J0Ka3aJ] HEBO3MOXHOCTh W HEMBICITUMOCTD JBIDKCHUS?

CoBpeMeHHbIe y4EHBIE O0y4YeHBI AyMaTh M apryMEHTHPOBATH WHIYK-
THUBHO — OT AaHHBIX K Tunore3aM. OHH HE TIPUYYEHBI IPOBEPSATh ITH THIO-
Te3bl 3HAHWEM, M3BJIICYCHHBIM NEIYKTHBHBIM IIyTEM W3 (QyHIAaMEHTaIbHOMH
¢unocopun. Croaya sKk3aMeHa KaHIMIATCKOTO MHHUMYyMa 10 (uimocopuu
HUYEM He o0oramaetr uXx MHHU-yM. Hu B OZJHOH AnccepTanyy s He BCTpedas
¢unocodckoro 00OCHOBaHUS IOJOKEHHH, BBHIHOCUMBIX COHMCKaTeleM Ha
3ammTy. MBI, €CTECTBEHHO, OCTYNIUM MO-HHOMY. 1160 HEBO3MOXHO AaTh
¢usnueckoe oOBsCHEHHE (U3NUECKOMY sIBIeHUI0. Ha 3TOM HactamBaer u
TeopeMa ['€nens, w HapoAHAs MyAPOCTb, OTMETUBIIAS 3TO OOCTOATEIHCTBO
capkactuueckoii ¢hpazoii: «OTONHAEM Ja MOTIISINM, XOPOIIIO JIH MBI CHIAM.

Tl'oBopsr, uto JIeMOKpPHUT, OTKPBIBIIMN aTOMBI, YTBEpKIajld, YTO BECh
MHp 7 BCE CyIIee COCTOUT U3 aToMoB. Ho 3Ta ero MpbIcip ObLTa perynnpoBa-
Ha JI0 YTBEP)KACHWUS, YTO TOJIBKO BEIIECTBO COCTOMT M3 aTOMOB. A BeIb Be-
IIECTBO — 3TO TOJIFKO OJHA U3 (opM MaTepuu, TO €CTh pearbHOCTH. B cooT-
BETCTBUU ¢ Tpydamu (unocoda BrermecnasneBa, ApucToTens H300pakan
COOTHOIIICHHE CTYIEHEH OBITHS NPH ITOMOIIH ITPOTHBOIOCTABICHUS (POPMEI
U MaTepuu. beITHe, B COOTBETCTBHY C YYCHUEM APHUCTOTEINS, HEOTHOPOIHO,
OHO TMPEICTABISICT COOOK MHOMXECTBO CTYMCHEH OBITHS, MPUYEM KaKaas
BBICIIAs CTYIICHb OBITHS MPEAIONAracT U COJACPKUT B ceOe HHU3IIYI, HO HE
HA00OPOT; W 3TO MOTOMY TaK, YTO Kak[gas BBICIIAs CTYICHb €CTh HOBas
dbopMa OBITHS, 11 KOTOPOH IMPEIIICCTBYIONIAsl CTYICHb CIYXKUT ''MaTepu-
eil". A coOCTBEHHO MaTepuu caMoii o cedOe, HeT BOBce. BrlmiecnaBues no-
SICHSIET 3TO PSAIOM IPUMEPOB.

Crarys coxpaHseT B cebe Bce CBOWCTBAa MaTepuu (Mpamopa Wiu OpoH-
3BI), MOJIL3YSCh BCEMH 3aKOHAMHU (PH3UKO-XUMHUIECKOTO OBITHS, HO OHA caMa
MIPENCTaBIIsIeT COO00I0 HOBYIO, BBICIIYIO (POpMY OBITHS, HE BBIBOJUMYIO W3
CBOEH MaTepuu.
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JIoM coxpaHsIET W COAEPX HUT B ceOe KUPIUYM CO BCEMH HX (U3UKO-
XAMHWYECKUMH CBOICTBaMH, HO KHPIHYH HE coAepkar B cebe moma (muem
JIoMa), He TPeAONPEeaeIIIOT er0 apXUTEeKTyphl. BOT modemMy A0M ecTh BBIC-
Iast, HOBasi CTyIEeHb OBITHSA, BbICIIast opMa, CO3JaHHAS W3 HHU3IICH Mmarte-
pun. B cBOIO ouepens, KHPIUYT eCTh ToKe (opMa, CO3TaHHAS U3 MAaTepUH: U3
TJINHBI; OH €CTh (hopMa 1o OTHOIIEHUIO K TJIMHE, HO OH €CTh MaTephall, Ma-
TEpHs IO OTHOLICHHUIO K 3J]AHHIO.

Hanee BrlecnaBieB roBoput, uto I'ereinb, cieayomuii 3a Apuctore-
JIeM, 4epe3 CBOC OCHOBHOe nuanektuueckoe moustue Aufheben (custue),
BBIBOJIUT, YTO BCE 3aKOHOMEPHOCTH HU3IICH CTYNCHH OBITHS «OJHUMAIOT-
csi» Ha BbIcuIylo cryneHb (werden aufgehoben) u coxpansiorcst B HEH, Kak
MaTepusl COXpaHsAETCs B HOBOM (opMme. Bmecrte ¢ TeM 3TH HH3IIUE 3aKOHO-
MEPHOCTH KaK OBI PacTBOPSIOTCS B BBICIINX, TEPSIOT CBOE 3HAUYECHHUE, OCTa-
I0TCI caMH  CcO0OW  pa3syMEIIIMMUCS, «YHHUUYTOXKATCcsS»  (werden
aufgehoben): BepHee ObuTO OBI CKa3aTh, B CBOEH HOBOW (hopMe mpeodpaxka-
IOTCS 10 HEy3HaBaeMOCTH. Tak, MpamMop mpeoOpakaeTcsi B OyXOTBOPEHHYIO
KpacoTy, pu3ndeckas 3ByKOBas BOJIHA B CUM(OHHIO.

Mynpsiii llapas borne TonkyeT: «Mbl BOBCE HE 3HAEM peajibHOM CyIII-
HOCTH Bemeil. MBI TO3HAEM TOJILKO CICICTBUS, 8 HE CaMH JICHCTBYIOIIUE
npuunsbl (les agents). To, 4To MBI Ha3bIBaEM CYIIHOCTBHIO MPEIMETA, €CTh
TOJILKO €r0 HOMHUHAIIbHAS CYITHOCTh. OHa SBJSICTCS PE3yJIETATOM peallbHON
CYIIHOCTH, BBIPAXKCHUEM HEOOXOJMMBIX OTHOIICHHI, B KOTOPBIX MPEIMET
siBIsieT ceOst HaM. MBI He MOJKEM YTBEP)KIaTh, YTO MPEIMET PEaIbHO TaKOB,
KaKiM OH HaM KakeTcs. Ho MBI MOkeM yTBEpXIaTh, YTO TO, YeM IIPEIMET
HaM KaXkKeTCs, €CTh Pe3yibTaT TOTO, 9TO OH €CTh peajbHO, U TOTO, YTO MBI
CyTh TI0 OTHOIICHHUIO K HEMY.

W HakoHel, U3 cepuH — «HETOHATHO, HO HHTEpECHO», oT Ky3aHckoro -
¢unocoda «HaydHoro He3HaHUS». B counnennn «Urpa B map» Hukona Ky-
3aHCKHH TOKAa3bIBAET, YTO MOKOH MOXHO PacCMaTpPHUBATh KakK ABIDKCHHE C
0eCKOHEYHO OOJIBINON CKOPOCTHIO. UTOOKI ClienaTh CBOK MBICIb HATIISIHOM,
OH MPHUBOIMT B Ka4eCTBE MpPUMEpPa BpalleHue 0jbl. Uem Ooibilie CKOPOCTh
BpaieHus, roBoput Ky3aHckwii, Tem OoJiee HENPEPBIBHBIM CTAHOBHTCS
JIBUOKCHUC IOJIBI;, KOTJA K€ FoJia BPAIaeTcsl ¢ caMOi OOJIBIION W3 BO3MOX-
HBIX JUI HEe CKOPOCTEH, TO CO3[acTCs BICUYATICHHUE, YTO OHA HEMOJBUKHA.
Ecim nomycTuTh MBICIEHHO, YTO CKOPOCTh BpAICHUS 3TOHM ACTCKOM UrpyIi-
KM BO3pacTaeT 40 OECKOHEIHOCTH, TO KaKJas ToUKa ee nepudepun, mogdep-
kuBaeT Ky3zaHCkuii, B KaXIbpli MOMEHT BPEMEHHU MPUCYTCTBYET «Be3ae». U
MIPUTOM «OJTHOBPEMEHHO», TOTOMY YTO IPpH OECKOHEYHOH CKOPOCTH JIBMKE-
HUS OAWH «MOMEHT» YK€ He OTCTOMT OT APYroro, HM Ha KakOW BpPEMEHHOM
MIPOMEKYTOK.
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[IpuponHas cTaOMIBHOCTH 3aCTABISIET BEPUTH YTO BEIIECTBO — 3TO HE
HEKHE OTHENbHBIE «B3aWMOJICHCTBYIOIINE) YaCTHIBI, a KOHIENTYaIbHO
eAWHas MHTETPHPOBAHHAS CETh IUKINYECKHX TporeccoB. Ho comepikanue
CYIIECTBYIOIINX MOHATHH N3 «OeCTHapHsD» MaTeMaTHIeCKOH (PH3MKH — CKO-
POCTB, UMITYJIBC, SHEPTHs, Macca, 3apsaa — O0a3upyercss Ha BH ICHHUU C TO-
BEPXHOCTH IUTOCKOH 3eMJIM TOJIBKO PA3JIMYHBIX YacTeH M JOKAIBHBIX 30H
JTOW ceTu, 0e3 MPEJCTaBICHUS O TIOJHOM KapTHHE M O MEXaHU3ME IEJIOCT-
HOCTH €JIMHOW ceTH. B mHTepecax mpeBpaTHO MOHUMAEMOTO Jeja, Ha ro-
PHU30HTE «JIEPHOU IBIPHI HAYYHOTO MO3HAHUSY) KapIHKaMH, CTOSIIAMH Ha
IUICYaX KapJUKOB, (PUKCHUPYIOTCS TOJIBKO Malible JYTd TIOJIHBIX IIMKIIOB
BMECTO CaMMX IOJIHBIX I[UKJIOB €JUHON MHPOBOM CETH.

B cuny HecrocoOHOCTH HCCIIECOBaTh CTAOMIIBHBIC CETH IUKIMYCCKUX
MPOIIECCOB, HCCICAYIOT MHpPXHBIE JaHAMA(PTHl W3 Manbix Ayr. JlaHm-
madTHRIEe Au3aliHepsl, OMuH. JII0aM He MPUYYEeHBI ONEPUPOBATH MpoIiecca-
MH KOCMOJOTHYEeCKIX MacmTaboB. [ToHATHO, HAOMIOAas Takue JTaHAIIa(TH,
HE MOWMEIb MPUPOTHOM JOTHCTUKU. A, 3HAYUT, BOOOIIC HUYErO HE TOH-
Mémb. Ho TyT mpodeccroHambHBIE TEOPETHKH ISMOHCTPHPYIOT M300pera-
TENBHOCTD, I BHEPEHUS B OOLICCTBEHHOE CO3HAHME HILTIO3HH 00 3¢ dek-
TUBHOCTH CBOETO JaHIIA(THOTO MBIIUICHHS, OHH HE OPE3ryIOT BBEIACHUEM
B CBOHM TEOPUH AHTUJIOTMCTHYECKUX (HE IMyTaTh, C JIOTUICCKUMHU) KOHCTPYK-
U apXETHMHYECKOIO XapakTepa, OKBHUBAJICHTHBIX 3aKiIWHAHUIO «[]o-
L]yubemy 6enenvlo» W3 PYCCKOW CKAa3KM WM U3 €BPEUCKOTO aHEKJI0Ta O
TymMbouke: «Pabunosuu, 20e vl bepeme Odenveu?» — «B mymbouxey. — «A
Kmo ux kiadem 6 mymoouxy?» — «Mos oicena». — «A kmo ux oaem gauseti
acene? » — «AAn. — «A 20e vl bepeme denveu?» — «B mymboukey. Hepenko
UCTIONB3yeTcsl emé OoJjiee TOHKHMHA MPHEM: B IIaXMaTaX MOXXHO ITOCTABUTH
MO3HIIMIO, KOTJIa JIBa KOHS U KOPOJIb CTaBsT MaT OJHOMY KOPOJIIO, HO K 3TOH
MO3UIIMU HEBO3MOXHO MPHUUTH B PEANLHON MAPTHH, TOTOMY YTO HEBO3MOXK-
HO TIPUITHU K 3TOU MO3UIIMK HE Hapymias npaBmi. Kak rOBOpUTHCS: HYKaMH
MOXHO OOBSICHUTD JIFOOBIE TyKH !

O4YeBHIHO, YTO HEOMPEJCIEHHOCTh MOMIIOIASTCS U30BITOYHOCTHIO. B
pe3yibTaTe MOrJIOMICHUS HEOMPEACAEHHOCTH MPOSBISCTCS 3aKOHOMEPHOCTD.
A Kak MOXHO YTO-TO aKKyMYIJIUPOBATh (co37aBas W30BITOYHOCTH) B HAOIIO-
nmaeMoM mupe? J[is akKyMyJISIUu TBUKCHUS TMPUTOIHO TOJBKO BpallCHHE.
CyIIHOCTh SIBIISICTCS, €CIU sBICHHE CyliecTBeHHO. CyliecTBOoBaHUE «(PYH-
JAMCHTAJIBHBIX» 3aKOHOB IPUPOABI OTPakaeT (akT CYIIECTBOBAHUSA «3aps-
JKEHHBIX» aKKyMYIIATOPOB ABIDKCHHS TUTaHeTapHOTo MacmTaba. Ho 06 aTom
MBI YK€ TOBOPHJIH B TJIaBe «I paBHUTAIHS U CIIOCO0 €€ CO3TaHMs.

B nmomonHeHue k upesM, HM3I0KEHHBIM HaMH B riaBax o JIyHe u rpa-
BUTAIINH, CIEAYyeT YKa3aTh, 9YTO OpOUTAIBHBIC IBIKEHHS KOCMOJIOTHYECKO-
ro Macmraba BEIIECTBEHHBIX 00pa30BaHMI HEOTACTHMEI OT HUX. JTO JIETKO
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BOCTIPOM3BOANMBIN SKCIIEPUMEHTAIBHBIN (PaKT, a Ha YpOBHE IUIAHET 00 ITOM
CBUICTENBCTBYIOT 3aKOHBI Kemepa, IeMOHCTpHUPYS BEIMETHIBAHUEM ILIOIIA-
JIeil coXpaHEeHHE YTIIOBOIO MOMEHTa. Tak 4TO OpOWTANH 3JIEKTPOHOB — 3TO
HE TaK IIIyNo, Kak Kaxkercs. KcraTw, sHEPTHA M MOMEHT CHIIBI UMEIOT OJU-
HaKOBYIO pa3MepHOCTh. Ho 3TH ¢u3ndeckne BeIMYHHBI UMEIOT CYIECTBEH-
HOE OTNIn4YKe (POPMAaIBHOTO THIA: SHEPTHs, 3TO CKaIAp, MOMEHT CHIBI —
BeKTOp. B ToM ymcne u Ha OCHOBaHMU 3TOrO (haKTa-MOACKA3KH, Y MCHS PO-
JIAIIACH MJICS, YTO HY)KHO CTPOUTH PAaCcCyKACHUs, 0a3upysICh HA KATCTOPHIX
BpallaTeIbHOTO IBMKCHUA. TO eCTh, BMECTO BCIIOMOTATENILHBIX IMOHATHI
KOJINYECTBA JBMXKCHUS U DHEPTUU, HYXKHO HCIOJIh30BAThH IMOHATUS MOMEHTA
KOJINYECTBA JIBHIKCHUSI.

Ho, mpexacraBnisieTcss MHE, 4TO 3a BCEM STHM (GHIOCOPCKUM TyMOO-
IOMOO CTOWT TpeACTaBICHHE 00 opraHm3anuu. M opraHm3amus UMeeT CBOU
aToMbl. OTpaHUYNMCST PACCMOTPEHNUEM OPTaHW3AINH JBWKCHHS BEIICCTBEH-
HBIX TeNl. VcXOoms W3 TPenIoNoKeHHs, IMOATBEPKAAEMOTO KakKIOTHEBHOM
MIPAaKTHUKOM, YTO BCE WX BHUIBI IBIKEHUS — CyTh OPTaHU30BAHHBIC SIBJICHAS —
SIBICHUSI, OPTaHW30BAaHHBIC M3 aTOMAapHBIX (aTOMapHBIX, HO HE MO rabapu-
TaM) JIBYKCHUH.

MsI 1 Hama IpUPOJAa TAKOBHI KaK BCS MPUPOJA. MbI HE MOXKEM BBIWTH
3a e€ mpeaenbl — 3a HpeAeibl MUpa Kak MHOXKeCTBa. M Ham maHa croco0-
HOCTB JIMIIb K aJIJTATUBHBIM OMEPAIUsM, a U3 MYJIbTUIUTUKATABHBIX — TOJb-
KO KOMOMHHMPOBaHUE. 3HAYUT U BCEH MPUPOJIE BOOOIIE IPUCYIIH TOIBKO 3TU
OTepalyy, YTO OTPAKACTCS, HAIIPUMEP, 3aKOHOM COXPAHCHUS MOMCHTA MM-
mynsca. VlHade ToBOps, HAaM B (PM3UYECKOM MHPE MOXKHO YTO-TO ClIENATh
TOJIBKO U3 TOTO, YTO YK€ ecmb (CKOMOWHUPOBATH), HO M HE TIPOCTO €CTh,
He TpeOyeT CBOEro CyIIeCTBOBAHHUS KaKUX JINOO JOTIOTHATENBHBIX ICHCTBHI.
To ecTe TONBKO U3 ue2o-mo ecmecmeennozo, 6e3pICKycHOTO. B mpupoae
€CTb ecmecmeeHHble BpalaTeIbHBIC JBWKCHHS, a BCE TPOUYNE BUABI JIBH-
JKEHUI eCTh pe3yJbTaT KOMOWHAITUH (COOPKH) BpaIlaTeIbHBIX JTBHUKCHUM.

Ecmecmeennsle BpamatenbHBIC TBUKCHUS — 3TO HE MPOCTO ATOMBI
JIBUOKCHUS, & aTOMBI IIPUPOTHOM OpPraHU3AIHH.

I'eHe3uc 3TUX €CTECTBCHHBIX IBHXKCHUH (B HEKOEM CMBICIC — aTOMap-
HBIX), 00CYXKIaTh HE CTOHUT. Mynbmuniuxamughvle onepayul,, OmeemcmeeH-
Hble 3a meopenue (3a NOpodCcOeHUe eCMecmEeHHbIX 6PAUEeHUL] 8 MOM Hucle) —
9MO npossieHue UHOU, He Hawel npupoobl, U HAM OHA HEOOCMYNHA 0adice 8
muicnax. Ho pesynbmamol vinonnenus smux onepayuii (ciedvlt) yace Mozym
ObIMb NPeOMemoM HAUUX MbLCell U OelUcmeuil.

Bot uto 0 natura naturans u natura naturata — nmpupoza nopoxaaronias
1 TIpUpOJIa TOPOXKAEHHAS — TONKYeT (rmocod-kocmuct Cepreit bynrakos:

«3Hanue ecmov npunomuHauue, Kaxk od smom yuun ewé Ilnamon, npu-
nomunanue 8 memagusuueckom cmuicie. OHO ecmb 8bvlsAGleHUE 020, YO
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Memaghuzuuecku 0aHo, mo ecmv He MEopUecmeo U3 Hu4e2o, a JUulb 0CCO-
30aHue, 60cnpoussedeHue 0aHHO20, cOenasuie2ocs 3a0anubim. Yeroseueckoe
meopuecmeo He cooepicum 6 cebe Huue2o Memaguuiecku Hoe020, OHO
JUWbL BOCNPOU3BOOUM U B0CCO30AEM U3 UMEIOWUXCSA, CO30AHHBIX Yoice de-
MeHmOo8 U No 8HOBb HAXOOUMbIM. Boccozdasaemvim, no makdce nanepéo
Odanuvim obpaszyam. Teopuecmso 8 cob6CmE8eHHOM CMbICTe, CO30aHUe Mema-
Qusuuecku H08020, YEN0BEKY, KAK MBAPHOMY CYWeCmay, He 0aHO U NPUHAO-
nexcum monvko Teopyy. Teapwv dce cywecmseyem u Oelicmeyem 6 meapHom
Mupe, OHa He AOCOMOMHA U NOMOMY Mema@u3uiecku He opueuHaibha. Ye-
JI08eK C80000€H — A NOCMONbKY U OPUSUHATIEH — UL 8 HANPAGIEHUU CEOUX
cui, 8 cnocobe UCnonbL308aHUs C80ell NPUPOOLL, HO CaMy MY NPUPOOY, OCHO-
8y €B80€20 51, OH UMeem KaK OaHHYyl0, comeopéuuylo. Yenogeueckoe meopue-
cmeo co30aém He «0bpas», KOmMopwvill 0aH, a nodobue, Komopoe 3a0aHO,
80CHPOU3BOOUM 8 MPYO0BOM Npoyecce Mo, 4mo Npeod8euHo ecmv, KaK uoe-
anvHulll hepeoobpas. M oynm meapu npomus Teopya, YKIOH camanusma,
cmamy «Kax 6o2uy, umems 6cé€ c60€ om cebsl.

Yenosexy nonooicenvl npedenvl. Yenogex ne mModucem yMHOICAMb MEO-
PAWUX CUT NPUPOObL, PACRPOCMPAHAMb C80€ éausHue u Ha Natura naturans,
HA UCMOYHUK JHCUBLIX CUL. DMO 3HAYUM, YMO YeN0BEeK He MONCEm YMHO-
HCAMb MEOPAWUX CUIL NPUPOOLI, PACNPOCMPAHAMb C80€ 6auUsAHUe Ha Natura
naturans, Ha ucmouHUK HCUBLIX CUL.

Oueguono, 4mo yenogex He 0061a0Aem 6CeMOcyUecmeom, CnOCOOHO-
CMbIO MEOPUMD U3 HUYE20 BCE, He2o 3axodem. B amom cmvicie uenogex o-
obwe ne moxcem meopums. Cam 6yoyuu meapwio. Eciu on moocem meo-
Ppumbv, Mo He U3 HU4e20, a U3 yice CO30aHHO20 (UIU NPEOBEYHO CYUWeCmaEyro-
wezo, N0 MHEHUIO naumeucmos) mupa. B ném on moorcem onewamnesamo
ceou udeu, GoONIOWAMb C80U 00pasvl (nandwiapmuvii ousainep, 6aun). B
HEM OH MOdICem HAXOOUMb OMBEmbl HA CB0U 8ONPOCHL, BONPOULAMD €20 IKC-
NePUMEHMOM U 0a8ams emy ONnpeoeléHHble OUpeKmusbl (K 4emy C800Umcs
MeXHUKa) ».

[TepBOOBITHBIE (B XOpOLIEM CMBICIIE 3TOIO cJioBa) (PMIIOCO(pBI TBITA-
JHUCh OTBETUTH HE TOJIBKO Ha BOINPOC «IoueMy?», HO u «3adeM?». OHu
BKJIIOYAIM B IMOHSATHE NMPUYMHBI HE TOJBKO JIOTMYECKH HNPEALISCTBYIOIIUH
aKT (M3-3a 4ero), HO U IieJIb, Ha3HaYCHHUE (IJIS Yero), IIOTOMY YTO IPUYUHA —
9TO HEKUH II100aNbHBIH MPUHIMI CylleCTBOBaHUs Beud. ClenoBaTeibHo,
KAl HaWTU TPUYUHY BEUIW, [AOJDKEH TOHATh, 4YTO s Heé
«HaWIydlIee», TO €CTh €€ Ha3HAYCHUE W UACATBHOE YCTPOCHHUE. 3Has 3TO
«HAWIydIIee», JIETKO MOHATh, OYEMY BEIllb BO3ZHUKACT, KaK CYIIECTBYET U
OTYETO MOTHOAET.

Tak BOT, Iy4IIMM CPEACTBOM BBEACHHUS OPTaHNU3ALMN B IBIKCHUE CIIE-
IyeT CUNTaTh, HAACICHUE BEIIECTBEHHBIX O0pa30BaHMil HE TOIBKO Maccora-
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OapUTHBIMU XapakTepUCTHKaMH, HO ¥ CIIMH-CIIMHOBBIMH ¥ CIIHH-
OpOHTANBEHBIMA, M 3TH XapaKTEPUCTHUKH JIFOOOMY TNy JOJDKHBI OBITH TpHU-
CyIIN B TOW K€ CTETeHH, 4To W MaccorabaputHsle. CTHHOBBIE XapaKTepH-
CTHKH TeJ, KaKk U MaccorabapuTHBIE, MOTYT U3MEHATHCS, B CMBICTIE — Tepe-
pacIpenensiTeCs, ¢ COXpaHeHHeM OanaHca, MepOl KOTOPOTO SIBIAETCS CyM-
MapHBI MOMEHT UMITYJIbCa Tell.

Ha 4éM ocHOBaHO yTBEpXICHHE aBTOPA, YTO MPEJIOKEHHOE UM Cpell-
CTBO BBEJCHUS OpraHU3AlMU B JIBIKCHHUE sBIsiercs Hawnydmum? I[lpu ca-
MOIIPOBEPKE, MPHUXOJSIINX B TOJIOBY MBICIEH, B KauecTBE CMBICIIOBOTO
¢buIbTpa ycTaHOBWII BONpoc: «A cran Obl Tak JeiictBoBath Co3narens?y —
Crain 661 OH CTPOUTH YHUBEPCYM, PYKOBOJCTBYSICh HE €IMHOH YHHBEpCaAIIb-
HOW KOHIEIIMEH, a MHOXXECTBOM INPOTHBOPEUMBHIX, KOHIENTYaJlbHO HU-
YTOXKHBIX «3aKOHOB TpUpoAb»? — Mor ju OH IOCTPOUTH YHHUBEPCYM Tak,
9TOOBI €ro HY)XHO OBUIO ITOCTOSIHHO PETyIHpOBATh M HAIPABIATH HA IIYTh
nctuHHBIA? — W OH ycTpomsl YHHUBEPCYM TO NPWHIIMITY: BBEICTPEIHI U
3a0p01? Ilonararo HECOMHEHHBIM, TIPHU CO3MaHWU yHUBepcyma Co3maTenb
MOJIB30BAJICS. ¥ YHUBEPCAIGHBIMU TPUHIMIIAMH, HAMIPUMEpP, MPHUHIUIIOM
€IMHO00pa3nsl — Te K€ TEMBI, T )K€ CXEMBI. A He KaK y TEOPETHKOB, BCE Te
ke rpabnu. ['nans Ha cBow yTBepkaeHUs ¢ mosunuu Coznatens, BUXKY —
uzes MpOXOaUT GUIBTP.

OnHako, 10BOJIBHO ¢uiocodun u Teocoduu, Bo3Bpaiiaemcs B chepy
yrwintapHoi Hayku. Crienys ycrtaHoBke Hprotona: «[Ipu m3ydeHHH Hayk
NPUMEpPBI NOJIE3HEE MPABUII», TOKAXKEM Ha IPHUMEPE OPraHU3aLHIo IOCTYTa-
TEJIBHOTO IBM)KCHUS YEIOBEKA.

Wrak, mig Hadama TOCMOTpPHUTE Ha OpOWTHI, IOKa3aHHBIE Ha puC. 1,
MpUBEAEHHBIN B Hadaje TEKCTa IJ1aBbl, emé pa3. 3aMeTHM, MOCTYNAaTeIbHOe
NIBIDKCHUE OTNpeieIsieTcs TpeMs (pakTopaMu.

IlepBeiM (pakTOpoM SBISIETCSA BE3AECYIE MPHUCYIIEE ECTSCTBEHHOE
(MHEPIIMOHHOE) ABM)KCHHE BEIIECTBEHHBIX 00pa30BaHUM 10 AJUTHIITHICCKUM
opbutam.

BropeiM dakTopom siBisieTcs ynpyras nedopMaius BelecTsa, 01aro-
Jlapsi KOTOPOH BEILECTBEHHBIE TeJla CIIOCOOHBI B IPOIECCE CTOJIKHOBEHUS
N3MEHSTh MapaMeTpbl OPOUT CBOETO €CTECTBEHHOTO JABHMKEHHs, KaKk Obl 00-
MCHHBAsICh YIIIOBBIMH MOMCHTaMHU.

Tperuii ¢akTop onpenenscTCs HATUYUEM AarcHTOB, PCATM3YIOIIUX Ha
MHKPO-YpPOBHE MEXaHHM3M IIporiecca oOMEHa BpalleHHEM CTOIKHYBIIHXCS
Ten. Arenramu (les agents) SIBISIOTCS HAXOMSIIMECS B MOCTOSHHOM Bpariie-
HUUW YaCTHUIIBI TeJ (aTOMBI, MOJICKYJIbI, UX aCCOLMAIIUN WU, 000OMIEHHO TO-
BOP#, TAXHOHBI, «KKBAaHTOBBIE MyJIbCaTOPBI» 10 I pumaeBy). Bens nepenaBath
1 TIpeoOpa3oBBIBATH BPAIIEHNE MOXKHO TOJIBKO YEM-TO Bpamaromumcs. Jis
HAC TYT TIOKa CYIIECTBEHHO TO, YTO BpAIAIOIINECs TeJa MPH KOHTAKTE MO-

100



E.M. Ilonog 3a npedenamu uckyccmeenno2o unmeniekma

TyT OOMEHHBATHCS BpalleHHEM, MEPOH KOTOPOTO W MEPOH ero mepepacipe-
JIENICHNs  SABIISIETCS MOMEHT MMITysibca. CyMMapHBI# MOMEHT UMITYJIbCa CO-
XPaHHUTCS, HO HA MaKpO-ypOBHE OanaHc He coinércs. YacTh BpalleHus: OCcTa-
HETCS Ha MHKPO-YPOBHE Yy areHTOB — TAXWOHOB, — YTO BEIPA3UTCS JJIS HAC B
opMe TOBBIIEHAS TEMITEPaTyPBI TelT’.

UroOBl mpHumaTe TeTy XapakTep IMOCTYNATeIbHOTO IBIDKEHHS (HETpe-
PBIBHOE CMEILIEHUE OJHOTO M3 (POKYCOB €r0 OpOWTHI), HAM HY>KHO KOHTAaKTH-
poBath C 3eMIEH (HETIOCPEICTBEHHO, WM 4epe3 NMPOMEKYTOUYHBIE YIpyrHe
Cpe/bl TUIIA BO3/yXa, BOJIBI). Bemb KaKIpli mar — 3To He MPOCTO «HEYTauHOEe
HajieHHe», a IePeBO COOCTBEHHOTO JIOKAJILHOTO CIIMH-CIIMHOBOTO BPAILICHHUS,
oOpa3zoBaHHOro 3a cuér (paboTa KOHEYHOCTSAMH) B CHMH-OpOHMTalbHOE «Oec-
TUIATHOE» JIBMKEHHUE M0 OPOMTE KOCMOJIOTMYECKMX MACIITa0O0B, yIIPYyroe Mnpu-
3eMJICHHE Ha JIPYTYI0 HOTY, OTCKOK C IEPEeXoi Ha APYTYI0 OpOUTY, Ha HOBOE
«becrutaTHOE» opOuTansHoe napmkeHne. Hy u tak mganee. Step-to-step? I'me-to
Tak. Ckok-mockok. Jledopmarrionnas (paza IBIKEHHS, IO CYTH, KaTalu3aTop
cTenoBoro mporecca. CXeMaTHIHO 3TO MOYKHO TIPEICTaBHUTH CICAYIOIINM
puc. 10. [ToctymaTenbsHOE ABMKEHHE — 3TO KOMOMHANKs (cOOpKa) BpamaTeib-
HBIX JIBIDKEHUI KOCMOJIOTHYECKOT0 MacIITada.

oy Ol | CAMS LSO O T

MosspxHocsne Jeumd

Oefigrn roicyc opdmT

Puc. 10

D¢ dhexTHBHOCTH MpoIecca MOCTYMATEIFHOTO IBUKECHUS OMpeeseTcs
MPaBUIILHON KOOpJIWHALIMEH NAHHBIX ABWKEHUU. A MO-WHOMY, NMPaBHIbHO-
CTBIO COOpPKH BpaIlaTeIbHBIX JABM)KCHUU B €IUHBIA IPOIECC, HEKUH CHHEp-
TEeTHYECKHI KOMIUJIEKC, 00pa3oBaHHe KOTOPOTO HAOIIOAa BCe TpHU 00yde-
HHUW, HaIpAMep IUIaBaHUIO, TAE PAa3BUBACTCS B3aMMOYBA3AHHBIA M YCTONYH-
BBII KOMIUTIEKC JBYIKEHUH, 00€CTIeUNBAIONINN MEeTOCTHRIN Tporecc. [1o3To-
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My, eciu Obl amepukaHibl Obud Ha JlyHe, u JIyHa OBl TpaBUTHpPOBaa B CO-
OTBETCTBHH C Bepcued oddusukn, To OHU, HE 00anas COOTBETCTBYIOMIEH
KOOpAWHAIMEH NBIKEHUH, CMOTIH OB TIEpeMEenIaThCsl TaM TOIBKO IOJI3KOM,
KaK CEeMIMECSIHbIC MJIACHIIbI, WM, B JIy4IIIEM CcIyJae, CTHIEM 0aTTepIstid.
A Tak XomuT 4yenoBek (puc. 11), TO ecTh — MOCTyMaTeIbHO MepeMerna-
ercst, Tak. OH HOTOH OTTaIKMBAETCS OT 3€MJIH, IIEPEBOIUT TEM CaMBIM CBOE
TEJIO BO BpAIEHUC HA AJUTUNTHYCCKYIO opOuTy. [Ipu 3TOoM 0oH peduekTopHO
KOOPAMHUPYET TeJIO (MEHSIET MOMEHT HMHEPILHUH) TaK, YTOOBI, OMYCKAasCh C
OpOHTHI HA 3EMITI0, MIPU3EMJIUTCS HAa JPYTYH HOTY TaKUM 00pa3oM, 4TOObI
YIPYro OTAATh «UHEPIUIO» 3eMiie. 1 OMHOBPEMEHHO TOJYYHUTh OT Heé
HHEPIHIOY» JJIS BBIXOJA JJIs MHEPIIMOHHOTO PESIHUS IO HOBOW AJUTUIITHYC-
CKOi1 opOute, opoUTE C HOBBIM (DOKYCOM, CMCIIEHHBIM OTHOCUTEIBHO CTapO-
ro ¢okyca Ha «mocTymnb». Hy W IMHUKIBI 3TH MOXHO TTOBTOPSITH MHOTOKPAT-
HO. Ouenb noxoxe Ha «[{uka Kaproy». A nukn KapHo jerko npeacTaBuTh 10
AQHAJIOTHH C TIOCTYATEIHHBIM IBIKCHUEM, IPUHSIB SHTPOIIHIO 38 HHEPITHIO.

[yxey

Puc. 11

BooOpasure, BpI ogHUMAETECh HA 9-1 3TaxK 1O JieCTHUIIE (HAKIOHHON
IUIOCKOCTH), B IIpoliecce MOoAbEMa Bbl, HA 3HAYUTEIILHON YacTH TPaeKTOPUHU
Juig noabEMa cBoero 80-TH KHJIOTPaMMOBOTIO Tella, UCIOJIb3yeTe NepeMellie-
HHUE MO0 MHEPIMATIbHOM IIMNTUYECKOM TPAaeKTOPHUM, a 3HAUUTEIbHO MEHb-
11asi YacTh TPAGKTOPUH — B 00J1acTH 1e(hOpMallMOHHBIX IIPOIleccoB. Tereps,
BBIHANTE Ha OANKOH M NONPOOYiTE, pABHOMEPHO MOTATHBasi BepEBKY (ocTa-
Basich, BCE BpeMsi B 00yacT Ae(hOpPMAIIIOHHBIX TPOLIECCOB) MOIHSTH K ceOe
¢ 3emsid 80-TH KMJIOTPaMMOBBIH MELIOK, MOXETE MOJHUMATh HE PYKaMH, a
Horamu. EcTh pasHuma, onHaxko, 0e3 XaisBbl MHEPLUHUOHHOTO JBHKEHHUS
KM3HB Hala Obl1a OBl HE TAKOH MPEKPacHO.

Tak MpOUCXOOUT MOCTYIATENBHOE IBIKCHHE B 3€MHOM JIOKAJIe — TIO/I-
JyHHOM Mupe. He TOJBKO dYeNoBEK HCIOJB3yeT TEXHOJIOTHIO IONETa II0
CMeIIaomecs AUIMNTHIECKOH opOuTe, HO U, 3TO JIETKO IOKa3aTh, TaK Iie-
peMeniaercs BCE XKUBOE U HEXMBOE. MakpokBaHTOBas MexaHuka. My, una-
4e roBops, step-mexanuka. OHa U B MUKPO BapHaHTE TaKOBA.
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Jleonapno nma Buaun mogonry HaOmOgaN 3a KUBBIMHA MalTUHAMI —
CBOGOIIHO napsanuMu B Hebe ITHOAMHW, OIIMCBHIBAJI UX OBUKCHMHI. B ero 3a-
pucoBkax (puc. 12) ecTh TPAaeKTOPHs IMOTHUMAIOICIHCS BBBICH IITHUIIBI, TIPEI-
cTaBIsAtOMas coboil BUHTOOOpasHyro kpuByro. ToT sxe Step-to-step . Kcrarn,
TUTaBaHUE CTHIIEM OaTTepdIIsiii, 09eHb MMOKA3aTEIBHO.

Camonér neraet cruiem Oarrepdusiii. OTcioga W Tak Ha3bIBaeMbIe
«BO3IYUIHBIE KOPHIOPEI». He Bce 3HAIOT, 9TO pacdyEéTHBIE METOABI Ha 0ase
MATEeMAaTHYCCKUX MOJEICH a’pOJUHAMUKU HE HAXOIAT NPUYHH JUIS IMOJIETA
HE TOJIKO Y MaWCKOTO XXyKa, HO U y 00bIaHOro camonéra. @opmyibl, THIA
(dhopmynbr JKyKOBCKOTO, C TPYIOM «BHITATHBAOT» 10% HE00OX0AUMOW MOAB-
émHoM cuibl. [IOHATHO, OHU K€ HE YYUTHIBAIOT MHEPIIMOHHOMN (Da3bl JBIKE-
Hus. BoT, Ha puc. 13 goTtorpadus TpaeKTOpUU B3JICTAIOIIETO CAMOJIETA.

Puc. 13
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Ha puc. 14 mokxa3aHa THITOBasi TPACKTOPHS JABMKCHHS TEa B YCIOBHAX
HarpaBUTHpOoBaHHOU 3emun. Hmke kpacHoit 4u€prouku — aedopmarioHHas
¢a3za — 0OMEeH MOMEHTOM HMITyJIbCa Tena ¢ 3eMiIEH, a BhIlIe — ¢a3a JBIKe-
HUS 110 HHEPIIHN.

Puc. 14

OTBeTUM Ha cakpaMeHTalbHBIN Bompoc Bapsaps! u3 «I'po3sn» OcTpos-
ckoro: «[louemy monu He netaroT?» — Jletatot, Baps, emé kak, Bapsi, nera-
101! — Ha cBOMX nBOMX, J€TAIOT.

TpaexkTopust UHEPIIMOHHOTO IBMXKEHUSI UMEET KOCMOJIOTHYECKUE Mac-
mradel. ClloBa M3 YaCTYIIKU: «Y X-Thl, aX-Thl, BCE Mbl KOCMOHABTHI!»

Henpagel Te, koTopble yTBepkaatoT: «KTo He ckadeT, TOT MOCKAJbY.
Mockanu Toxe cKadyT!

HuxTo u HUYTO B NpUpOJIE HE JIETUT KaK CTpena AXmieca, HIUTO He
cMelIaeTcs Kak uepernaxa 3eHOHa OT TOYKH K TOYKe, HOO HET B KOHTHHYYME
crenyromeid Toukn. Beé ckauer u peet, peer mo opbure. Ckader u peer,
MOJIB3YSICh KPYrOBOM MHEpUMeH. B MOTHOM COOTBETCTBHHM C HamIel Kilaccu-
YECKOU Step-MEXaHUKOM.

Bnpouem, paccyxaas o0 MHEpUHMOHHOHM (a3e NBIKEHUS B Hpolecce
MOCTYNATENLHOTO MEepeMEIIeHHsT BELIECTBEHHBIX TEN, HE CIeIyeT 3a0bIBaTh,
YTO BO3MOXKHOCTH €€ CYIIECTBOBAaHHUS oOecliedyeHa ONUCAHHBIM B Hayaje
CTaTbu CHOcOOOM TNPOrpPaMMHPOBAHHUS BEIIECTBA 3€MJIM Ha TPaBHTAIHIO.
IToaTOMy, HMCTOYHMKOM HHEPUIMHU SBIAETCS AKKyMYyJIHPOBAaHHOE B 3eMJIe
BpamieHre. OOpa3HO roBopsi, «MaTh ChIPA 3eMJIS» — 3TO T€ «3aKpoMa pPOjau-
HBD) OTKYZa MBI Y€pIiaéM MOMEHT KOJIMYECTBA JIBIKCHHMS JUIS TOCTYIATEIb-
Horo nepemerieHus. Y BooOuie, nro0asi npupogHas 3aKOHOMEPHOCTh NMEET,
TaK CKa3aTh, «JOTAIMOHHBIN» XapakTep.

Ipumeyanus:

1. Cnenyer oTMETHTH, MEpa BPALICHUS B JKUAKOCTSIX UMEET CBOU OCO-
OeHHOCTH. B TBepoM Tene Bce €ro 4acTd MPOYHO CBSI3aHBI MEXKIYy COOOM.
OTcrozia BEITEKAIOT TPH CIEICTBHS: BO-TIEPBBIX, GopMa JIF000H BBIIEICHHOM
YaCcTH Tejla 0CTAeTCS HEM3MEHHOM BO BpEMA IBUKCHUA,; BO-BTOPBIX, BCEC TOY-
KW BHYTPH BBLICJICHHON YacTH UMEIOT OJWHAKOBYIO YIIIOBYIO CKOPOCTH CO;
B-TPETHHX, BPALICHUE KAXKIAOH YaCTH OJHO3HAYHO ONpeAeysieTCs o0men mist
BCEX YacTeH yriioBoi CKOpOCThIO ®. HaoOopoT, B KUAKOCTAX BCE YaCTUIKU
CBOOOIHO MEPEMENIAIOTCSI OTHOCUTEIBHO JPYT ApYra. OTO IPUBOAUT K CO-
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BEPILICHHO MHBIM IIOCIIEICTBUSAM, YeM y TBEPIBIX Tel. Bo-mepBeIX, orpaHu-
YeHHBIE (HAIpUMep, OKpAIleHHBIE) YaCTH JKUIAKOCTH H3MEHSIOT BO BpeMs
JBIDKEHUS CBOIO (hOPMY;

Bo-BTOpBIX, TOUKM BHYTPH BBIJICIIEHHON 00JacTH MOTYT 00JIagaTh pas-
JMYHBIMH YTIOBBIMH CKOpocTsAMH. OTCIOZa, B-TPETbUX, BpAIIeHHE KaXTOi
YacTH HE OIpPEesIeTCs, KaK y TBEPIBIX Tell, OOIIeH yIrIIOBOH CKOPOCTHIO.
BwMmecTo Hee cieyeT BBECTH HOBYIO Mepy ISl BpallleHHs BBIACICHHOI yacTi
KHUJKOCTH; TPeOyeTcsl OXBaTUTh Pa3lIMuHbIE YTJIOBBIE CKOPOCTH BHYTPHU 4a-
CTH )KUJKOCTHU MOJHOUCHHBIM CPCACTBOM ONMHCAHUA. COSﬂaHHaH JJ1A KU KO-
CTell Mepa BpallleHUs] Ha3bIBAETCS «POTOPOM CKOPOCTH U» WIIH, KOpoue,
«rot U». Ee MOXHO BBeCTH OKCNICPUMEHTAJIbHO JUHAMUYCCKUM MTYTEM U BbI-
BECTH 0€3ynpeyHo KWHeMaTH4eckuM NyTéM. [lpuMep M3 KakaoJHEBHOM
MIPAKTHKH — CHIPOE SHI0 BpaIacTcs MHA4Ye, YeM CBAapEHHOE BKPYTYIO, XOTS
pa3iuumii B Macce y HUX HeT.

A Kakyo MaTeMaTHYeCKyIO IITYKOBUHY BMECTO MOMEHTA HHEPIIHH U
pOTOpa MOKHO TIPEIIOKUTH ISl OTIMCAHUSI BpaIlleHHsI ra30B, He 3Hat0. Ya-
CTHIIBI BPAIIAIOIIETOCs Ta3a, B OTIUYNE OT TBEPIBIX TEJ, HE TOJNBKO KaK Ya-
CTH XHJIKOCTA HE COXPAHSIIOT SAMHON YTIIOBOW CKOPOCTH BpAIICHUS, Ta3
emé B OTJIMYUEC OT )KUAKOCTH JICTKO CXKUMACTCH.

2. IHTyUTUBHO TIOHSTHO, YTO €CJIA B SIBIICHHH HPUCYTCTBYET KaKasi-TO
3aKOHOMEPHOCTbH, TO MOZ00HasI 3aKOHOMEPHOCTH JI0JDKHA 0OHApYKHUBAThHCS U
B MPUYMHAX, MOPOKIAIONIUX ITO sSBJICHUE. MBI HE UCIOJIB3YEM TaKOEe BCIIO-
MOraTebHOE IOHATHE KaK JHEPrus, M BCE 3aKOHOMEPHOCTH CBS3BIBACM
TOJIBKO C MOMEHT COXpaHeHH UMIyiIbca. Ha MakpoypoBHe, py H3MEHEHUHN
MOMEHTOB HMITyJIbCa BEIIECTBEHHBIX 00pa3oBaHUil (TeNM) B pe3yibTaTe
CTOJIKHOBEHHS, CYMMapHOE 3Ha4eHIEe MOMEHTAa UMITYJIbCca HE TONBKO HE yBe-
JMMYUBaeTCA, a yMeHbIIaeTcs. Ho He ncdesaer, a mepexoauT BO BpaIlaTellb-
HOE JIBIDKEHUE YaCTHII, 00pa3yoNIiNX MUKPO-YPOBEHb BEIIECTBEHHOTO 00pa-
30BaHMsI. MOMEHTHI HMITYJIbCa YaCTHI[ BO3PACTAIOT, YTO CHMITOMATHYECKH
BBIp@XKAaeTCs B TOBBIIEHUH TemIiepaTypbl. OOpaTHBI mpolecc, nepeaada
(mepeBoa) CyMMapHOTO MOMEHTa HMITyJIbCa MHOXECTBA MHTEHCHUBHO Bpa-
HIAIOIIKUXCS YacTHI (TOpeHKe) B MpUpaIleHue MOMEHTa UMITyJIbca MaKpoTe-
Ja o0ecrieurnBaeT, HanpuMmep, paboTy paKeTHOTO JBUraTes. PakeTHbIN ABH-
rateib U CBSI3aHHBIM C HUM KOCMUYECKUI amnmnapaT B pe3ysbTaTe HapalluBa-
OT CBOM MOMEHT HUMITYJIbCa OO BCIIMYUHBI COOTBeTCTByIOIlIeI‘/II HWHEPLUHUOHHO-
My IBIDKCHHIO, CKa)KeM, BOKpYT 3eMin. He cirydaiiHO ABIDKEHHE pakeThl U
PEaKTHBHOTO CaMOIIETa XapaKTEePU3YeTCs TAKUMHU TOHATHAMHU BPAIICHUS KaK
KpEH, TaHTaX, PhICKaHbE.

B cooterctBun ¢ PMI" 29-99, «Temmneparypa — HeaqauTHBHas (U3H-
yeckast BenmduHa. To ecTh, pu3nueckas BeIMYHUHA, I KOTOPOH CyMMHPO-
BaHHE, YMHOKEHHE Ha YMCIIOBON KOX(QQHUIMEHT WU AeJICHHEe APYT Ha Apyra
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ee 3HaYCHUI He uMeeT Ppu3nueckoro cMmeicia». I'pumaes A.A. http://newfiz.
narod.ru/digwor/digwor.html moapasgen 5.9) nuimier, 4To SHEPTHA B TPaIH-
MOHHON (DM3WKE SBISETCS BEIMYWHOW aIWTHBHOMW, a TeMIepaTypa — He-
anautuBHO#. [Ipu coeMHEHNU IBYX TeJ, MMEIOIIMX OJAWHAKOBBIC dHEPIUH,
MBI TI0JIy4aeM YABOCHHYIO 3HEPIHIO, HO MPU COSIUHEHHH JBYX TEN, UMEIO-
HIMX OJIMHAKOBBIE TEMIIEPATYPhl, Mbl HE MOJIy4aeM yJBOCHHOW TeMIepaTy-
pbl. PaboTaeT 3aKOH COXpaHEHHs SHEPTHH, HO He paboTaeT 3aKOH COXpaHe-
HHS Temreparypbl. [IOHATHO, YTO HEaJJUTHBHAs BEIHMYMHA, TEMIEPATypa,
HE MOXET OBITh MEpO¥ aJAUTHBHON BeIMYUHBL, dHepruu. OH Ke HAoMu-
HAET, YTO CYIICCTBYIOT XMMHUYCCKHE PEAKIMH IBYX THIIOB — 3K30TECpMHYC-
CKHC U DHAOTCPMUYCCKUC. le/l‘{éM TOBBIIICHUE WJIIM MOHMKCHUC TEMIICpa-
TYphl B 30HE PEaKI[MH, HE CBSI3AHO C MPUTOKOM JHEPTHH U3 OKPY)KAromen
Cpefibl WIM OTTOKOM B OKPYXKAOIIyI0 cpeny. [Ipu TepMOCTaTUPOBAHUH 30HBI
peakuuy, U3MEHEHU B TeMIIEPaTYPHBIX XapaKTepPUCTHKAX MPOIEcca peak-
K He Habmonaercs. Jlaxke Takoe 0OCTOSTENBbCTBO, KAK OTHOCHUTEILHOCTD
CKOPOCTH, CBOJAMUT HE HET BCIO CYIICCTBYIOUIYIO  MOJICKYJSIPHO-
KAHETHYECKYIO TEOPHIO TeMieparypsbl. [I0CKOIbKY CKOPOCTh OTHOCHUTEIIbHA.

Cka3aHHOTO, TIOJarao, IOCTATOYHO, YTOOBI WIACHTH()UIMPOBATH TEM-
neparypy Kak NPOU3BOAHYIO OT HHTEHCHBHOCTH CIIMH-CIIMHOBOTO BPAIICHUS
MOJICKYJ, OT UX MOMEHTA KOJIMYeCTBA JBKCHHUs. 3MeHeHHe TeMmeparyphbl
ClieyeT CBS3bIBaTh C W3MEHEHHEM MOMEHTa HHEpLUH MOoyekynsl. Hy kak
(bUrypHUCT, pACKPYTUBILIKMCH C IIUPOKO PA3BEAEHHBIMU PYKAMH, PE3KO MpHU-
KAMAET PYKH K TeNly ¥ 3HAYMTEIBHO YBEIHMYMBACT YIIOBYIO CKOPOCTh Bpa-
LICHHSI, TAK KaK TYT OH U3MEHUII MOMEHT WHEPIIMH, & MOMEHT UMIIYJIbCa CO-
xpansieTcss. OOpaTuTe BHUMAHUE, DHEPIHS MPU 3TOM HE W3MEHMIACH, a JIU-
HaMHKa pe3ko Bo3pocia. Uzimydenne (koiebaHHA) KaKHM-TO 0Opa3oM M3-
MEHSIET MOMEHT HHepuuu (rpybo roBopsi, pa3ayBaeT WM CAYBAeT MIAPHKH
BEIIECTBEHOB) U TEM CaMbIM (B 3aBUCHMOCTH OT 0ajlaHca MOTOKOB H3Jyde-
HUSI) CHIDKAeT WIIM TOBBIMIAeT Temreparypy. HemaBHO oOGHapy»xeHO Bpa-
LIeHUe MOJIeKy (yiiepeHa BoKpyr cBoeit ocu. Yactora ux BpaleHus Mpu
300 K cocrasmser fr=10'c™. http://www.ivanov-portal.ru/astron/16.htm
1.6. DnekTpoMarHeTH3M U rpaBUTALHS.
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Onuuukisl [Itonemes u 3¢pext Jxanndexona

Mut 6uoum ne mup, a cooepaicumoe c60e2o yma.

Jlama One Hunman

SBnenue, HazpiBaemMoe 3pdekTom JIkaHMOEKOBa, 3HAKOMO MHOTHM.
Tem He MeHee, KpaTkoe omnmcanue http://www.orator.ru/int_19.html. 3xech
K€ MOXKHO MTOCMOTPETh U BUICOKIIUIIBI ¢ IeMOHcTpanuei dddekra.

«Dgpgpexm [ocanudbexosa cocmoum 6 cmpaHHoM nOBeOeHuU Jemsuye-
20 spawaiowe2ocst meia 6 negecomocmu. Kozoa xocmonasmul pacnaxoswi-
641U OOCMABLEHHBIU HA OpOUMY 2py3, MO UM NPUXOOULOCH OMKDPYUUBAMb
max Hasvieaemvie «bapawkuy — 2auku ¢ ywkamy. Cmoum ydapums hno
VUIKY «6apauikay, u on cam packpyuueaemcs. 3amem, packpymusuucs 0o
KOHYA U COCKOUYUB C Pe3bh06020 CMEPICHS, 2AlKA NPOOOLdcaem, 8paua-
ACh, ememsb O UHEPYUU 8 He8eCOMOCMU (NPUMEPHO KaK Jemsiyuti 6pa-
warowuiicss nponeanep). Tax eom, Bradumup Anexcanoposuu zamemul,
umo nponemeg npumepno 40 canmumempog yukamu enepeo, 2aika 60pye
cogepuiaem eHezanHwlll nepesopom Ha 180 epadycos u npodonsxcaem ne-
memb 6 MOM Jice HANPAGIeHUU, HO Yice YUKAMU HA3A0 U 8pAascy 6 Opy-
2y cmopouny. 3amem, oname npoiemes canmumempos 40, eaiika cHosa
Odenaem Kygvipox na 180 epadycos u npodondicaem iemems CHOBA YUKAMU
enepeo, Kak 6 nepevlil pas u max oanee. [[ocanubexos HeoOHOKPAMHO NO-
BMOPSLL IKCHEPUMEHM, U Pe3YIbMam Heu3MeHHO Nosmopsiics. B obwem,
spawaowasics 2aika, remswas 6 Hegecomocmu, cogepuiaem peskue 180-
epadychvle nepuooudeckue nepesopomsl Kaxcovie 43 canmumempa. Tax-
Jrce OH npo6b0o6aAN BMeCmo 2aliKU UCNONIb308AMb Opyaue NpeoMmemyl, Hanpu-
Mep, NIACMUTUHOBbL WAPUK C NPUNLENIeHHOU K HeMy OObIYHOU 2auKoll,
KOMOopblil MOYHO MAK dice, Npojemes HeKOmopoe paccmosnue, co8epulal
makue dice 6He3anHble Nepesopombly.

IMocmoTpen nemoHcTpanuio 3¢dexra, npencraBieHHyto Jxannoeko-
BBIM, U HE yBUjEa B 3ToM 3¢ (dekTe HUYero TauHCTBeHHOro. Ha MHTYyHTUB-
HOM YpOBHE BCE Cpa3y CTalo MOHITHO — MMOHSATHO, YTO HaOJIOMAeTCs SIBIie-
HHE — 9TO SBJICHUE KMHEMATHYECKOT0, a He TUHAMH4YecKoro xapakrepa. Ca-
Ma MKC HHEKaKoro 3aMeTHOTO (pPM3MUECKOTO BIHMSHUS Ha JBIDKCHHE Oapari-
Ka 0Ka3aTh HE MOJXET, Oapailiek, Kak U CTaHIIUs, ABHIKETCS TOJIBKO MO/ ACH-
CTBHEM TPaBUTAI[MOHHBIX U MHEPLUUOHHBIX CHJI. A 3TO CHJIBI, B OTJIIMYHE OT
cull 1ehOpMaIiOHHOTO XapakTepa, — CHIIBI 00BEMHBIC, CHIIBI (DUKTHUBHBIE,
MepeBOpAYMBATH HUUETO HE MOTYT. U, clemoBaTebHO, MPUYUHON BU ICHUS
KYBBIPDKOB 0Oapaiika MOXeT OBITh TOJBKO HENpPEephIBHAS CMEHA TOYKHU
HAOJIFOICHUS 3a JBIKYIIMMCs 0apamikoM, a B ()U3UYECKOM IUIAaHE HUKAKUX
KYBBIPKOB HE MPoucxoaut. KyBbIpok — 3T0 (paHTOM. BCIIOMHUTE SMUIHKIIBI
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u nuddepents Iltonemes, — cpencTBa MPENCTaBICHUS CIOXKHOM TPAaeKTOPUH
JIBIDKCHUS TUIAHET, BUANMBIE Ha HEOOCBOJIE NTPH HAOIOAEHUH UX C 3eMIIH, B
TaK Ha3bIBAEMOH — T'€OLIEHTPUYECKON CHCTEME. TO €CTh, IBMKEHUS KaXyIlle-
rocs, CTPaHHOCTH KOTOPOTO CBS3aHBI CO CTPAaHHOCTBIO BEIOOpa TOYKH
HaOJIIONICHUs, XOTS HaOIIoJaTeNh HUYETo CTPAHHOTO B Hel u He BHAWT. To
ecTb, 3¢ ekt JKaHnOexoBa IMOXO0XK Ha IIBMKECHHE Oapairka 1Mo HEeKOMY 3IIH-
LUKy, KOTOPBIN B CBOIO OYepelb JBHXKETCA 0 Hekoemy auddepenty. O0-
parutecs k https://ru.wikipedia.org/ wiki/Dnummkn

W3Bieus cMbicia a¢dexra n3 rryOrMH cBOeH MHTYMLIUH U IEPEMECTUTH
€ro Ha YpPOBEHb CO3HaHHs, ITOMOIJIO OOpallleHne K 3aMedaTesIbHOMY y4eO-
HOMY TMOCOOMIO JuIsi CTyAEHTOB Qusudyeckoro dakynprera CaHKT-
[TeTepOyprckoro rocyiapCcTBEHHOTO —YHHMBEpcHTETa «3aKOHOMEPHOCTH
KeIUIepoBbIX ABU:KeHHi. JIabopaTopusi KOMIIBIOTEPHOI0 MOJeJHpPOBa-
HHuA». ABTOp Mocobus — npodeccop Byrukos E.M. Ha 310 mocobue u mpy-
rue Tpynsl byrukosa E.U., BEIBeN ryri yepes 3ampoc «IBHKEHHUE Tela, Opo-
IICHHOTO HOJ YIJIOM K opOuTe». [ noHnmanus cyt sddekra, 10CTaTou-
HO npounTaTh raBy 13 manHoro mocobus. Ilpodeccop, o cyTu, 31ech yxe
o0Bsicam ekt xannOexoBa, HO KOMy BCE-TaKU YTO-TO CIIE HEMOHAT-
HO, PEKOMEHIYI0 00paTuThcs K Apyroi ero padote http://butikov.faculty.
ifmo.ru/Planets/Motion_1.pdf. Tam, Ha crpanuie 14, BCE mpekpacHO H3JI0-
JKEHO ¢ pucyHKamMu U 6e3 popmyn. He Oyny mpuBOIuTH 3/1€Ch MOApOOHOE
coJiepkaHue TekcTa npogeccopa, a To OH MPEIbIBUT OOBUHEHHS B TIarkarTe.
[ToaTOMy, TOJIBKO HECKOJBKO ITMTAT M3 €ro paboThl M PUCYHOK, MAYIIUN y
Hero 1o HomepoM 12 (31ech kak puc. 1).

«... MBI PACCMOMPUM NACCUBHOE OMHOCUMENbHOE OBUdCEHUe OpOu-
MATHLIX Mell Ha npumepe 08UJICEHUs HeDONbUI020 NpeoMemd, OPOULeHHO20
KOCMOHABMOM 8 c80000HbIll nofiem ¢ bopma opbumanvrou cmanyuu. Kaxum
Y8UOam 0gudicenue npeomema KOCMOHABMbL OPOUMATLHOU CIMAHYUU ... »

«Moaicno nokazamv, 4mo K020a HAUYAILHAS OMHOCUMENbHAS CKOPOCHIb,
Manas no cpasHeHuio ¢ OpOUMAnLHOU CKOPOCMbIO, HANPAGIeHd MOYHO nep-
NEHOUKYIAPHO CKOPOCTU CINAHYUU, MPAEKIMOPUS OTHHOCUMETbHO20 O8UdiCe-
Hus npedcmaeasem cobol dIUNC, OOALUAS 0Cb KOMOPO2O 8080€ DOabULe
manot. Teno 6yoem nepuoouuecku 8038pawamvpcsi K CMaHyuu, Ko2oa 0onoJ-
HUMENbHAA CKOPOCMb HANPABNEHA 6EPIMUKAILHO 6HU3 (KAK 8 pACCMOMPeH-
HOM npuMmepe) Ui 68epxy.

«Ecau y navanvnoin ckopocmu ecmov xoms 0bl HeGONbUAA COCMAB-
AAOWAA 60016 OPOUMATILHOI CKOPOCMU CHMAHYUU, MPACKMOPUS OMHO-
CUMENbHO20 OBUIICEHUsL Yoice He byOem 3aMKHYMOU, m.e. OpOueHHbLL npeo-
Mem He 6yOdem 6038pawamvbCsa K cmanyuu. B omuocumenvnom Osudicenuu
npeomema, Kpome Hnepuooudeckux CoCmasisaiowux, oyoem npucymcmeo-
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6amb MaKdce U «BEKOBOU» UJIeH, GbI3bIEAIOWUIL CUCHEMAMUYECKUTl
«YX00» mena om cmanyuuy.

Urto n nzobpaxeHo Ha puc. 1. Ot cebs mosicHIo, mpodeccop, Kak HaIH-
CaHo B €ro paboTe, CTPEMHUTHCS «OPOCUTEY MPEIMET MOCHIIbHEe (BUIUMO W3
coobpakeHHiI 6e30macHOCTH), cO cKopocThio o 20 M/cek, a JlkaHMOEKOB
BBIITyCKaeT Oapalnek co CKOpPOCThI0 — mopsaka | cm/cex (mocuuTaiire,
CKOJIBKO Oapariek jenaet o0OpOTOB B CEKYHAY M IPUKHHBTE pa3Mep Iara
pe3b0bl). BoT Bce BUIIEHNS 4y IeCHOTO MOBEICHUS Oapalika 1 pa3BUBaIOTCS Y
Jl>xannOexkoBa BHYTPH CTaHLUH (3MUIUKI C JOCTABKOW HA AOM), a HE B OT-
JIAJICHUH OT Heé, Kak B pacuérax U pacCyKIACHUSIX yBakaeMoro mpodeccopa.
Emé pa3 HanoMuHaro, IBUXKETCS HE TOJIBKO Oapallex Mo SMULIUKIY, caM
SMMLUKI TOXE JBIXKETCS 1o JUPPEepeHTy, Kak He3aTATUBAIOLIMNCS y3el
METIN NepeMelInaeTcs o BepéBke. SICHO, YTO Ty 4acTh TPACKTOPHH, KOTOpast
MPOXOANUT MEXIY y3JlaMH, KOCMOHABT HE BUAUT, HOO caM JICTUT MOYTH C TOH
e ckopocThio. OH BHIUT JBIDKEHHE Oapallka TONBKO B y3IIe, TI€ BUANMOE
NepeMenIeHIe IPOUCXOIUT HE C KOCMUYECKIMHU CKOPOCTSIMH.

Pue. 1 npodpeccopa BytHkoeBa A. U.

Puc.2 mon

Ha puc.2 nmokazaHo, kak Oapaiiex 9eTHOKOM MPOXOJIUT B y3JIe TyZa-
CIOZIa M, 3pUTEIHHO (BUPTYAIbHO) (BUPTYAIEHO) KYBBIPKAsICh, IEPEXOTUT B
crenyronuii y3en. Ha camoMm jiene, oCKOJIbKY 3/1eCh IIPUCYTCTBYET «BEKO-
BOI1» 4JICH, BBI3BIBAIOIIUI CHCTEMAaTHYSCKUN «yXOJ» Tella OT CTAHIIUH, TO
BUAMMOE JBIDKEHHE Oapamika OyIeT COOTBETCTBOBAThH puC. 3.
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3nmech, Ha puC. 3, KPy)KKaMH HEOECHOTO I[BETa, MOKa3aHbl 30HBI «KY-
BBIPKOB» Oaparika.

Brigam Bam emié oiHy «BOEHHYIO TaifHY», IeMOHCTpanus 3¢ ¢dexra sIB-
HO TINATEIBHO MOATrOTOBJIEHA. DTO IIyTKa BBICOKOTO Moiéra — mrytka Poc-
CHUICKOHM akaJeMHM KOCMOHAaBTHKM, aJpecoBaHHas akagemukam PAH. Ha
TO, YTO 3TO IIyTKAa, HAMEKACT BHJ KPEIeka KOCMUYECKHX I'PY30B — MACCHB-
HBIW KEJIC3HBIH OONT W COOTBETCTBYIOMIAS Taiika. DTO Kpeméx s TPYy30B,
KOTOpPBIE HENlb3s 3aCYHYTh B I'PY30BOil OTCEK TPaHCHOPTHOTO Kopadiysd. Bri-
BOJl Ha OpOUTY KaXXJOro KHJIOIpaMMa CTOHUT CTOJIBKO )K€, CKOJBKO CTOUT
HEIUI0Xasi THOMapKa.

Kcrary, Tam jxe JEMOHCTPUPYETCSl U aHAJOTMYHOE MOBEACHUIO Oapali-
Ka, TNOBEJECHHUE KyCKa IUIACTHJIMHA, C BJABIEHHOM B Hero raiikoil. [loHarHo,
rafika 371ech a0COTIOTHO HE MPHUUYEM, €CIIH BMECTO TaliKH IPHIIETIUM KYCOUYeK
IUTACTWJIMHA JIPYTOTO I[BETA, TO YBUAUM, TO ke camoe. KcTaTH, 1 KocMOHaB-
TBI, TIEPEMEIAACh BHYTPH CTAHIMH, OyAyT OIIyHIaTh Ha ceOe MpPOSIBICHUS
a¢¢ekra JxannOexoBa (THITA TaifiKN B TUIACTIUINHE). Tak 9To 00 3TOM sBIIE-
HHUM U3BECTHO NaBHO. IIpocTo HE OBUIO MOAXOISAIIETO CiIydas y KOCMOHAB-
TOB, YTOOBI TOHECTH HHpOpManuio 00 dddexre 10 oduTaTeneit 3emim.

Ho, ckaxyT ckenTuky, Bexp HaOJIOJaeTCsl CMEHa HalpaBieHHs Bpa-
mieHus Oaparmika rmocie KyBelpka! Kakast ke cuia HpoM3BOIMT 3TO Iepe-
KpyunBaHue? — 1a HHKakas. TyT BCE oueHb NMPOCTO, IOHATHO Jaxke 6e3 00-
pamenus k ydenusMm [Itonemest, Kerepa u byruxosa E.U. IlocmoTpure Ha
PHUCYHOK.

s
.
i

-

7N
Jocrarouno moBepHyTh Bparmaromieecs Teno Ha 180 rpaxycoB u, u3 Toi
)K€ TOYKU HaOJIIOJICHUsI, TO K€ CaMOe BpallleHHe, TOTO JKe caMmoro tena, Oy-
JIET CMOTPETHCSl MPOTUBOMOJIOKHO HAmpaBieHHbIM. Bonee Toro, camo Tejo
MOXKHO W HE MepPEeBOpPAYMBAThH, JAOCTATOYHO CMEHUTHh TOYKY HAOIIOJCHUSL.
Hanpumep, B IeBO# 4acTH PUCYHKA JaH BUJ| BPAIIAIOIIETOCS Tela CBEPXY, a
B IPABOW YaCTH — BUJ TOTO K€ CAMOTO BpaIaloIIerocs tena causy. Wmmo-

3Us, aHaJlIoOTUYHasA WUIIO3UU 3CPKaJIbHOI'O 0T06pa>1<eH1/1>1, MCHAIOIIECTo IIpa-
BYIO U JICBYIO CTOPOHY MECTaMMU.

Mepegopor Ha 180 rpagvcoe
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INoxa HaOupan 3TH CTPOKH, B TOJIOBY 3aKpajach KpaMoOJbHas MBICIb,
OpY  aHalu3e B KHHEMAaTHYECKOM AacleKTe OTHOCHUTENBHOTO MABMKCHUS
ConHxua u 3eman 0e3pa3ingHO, YTO TYT BOKPYT 4Yero BpamaeTrcs. Mbl sku-
BEM B CEBEpHOM IOJymapuy, y Hac CoJHIIE BCXOAUT Ha BOCTOKE H, Iepe-
MelIasch M0 YacOBOM CTpesike 1Mo HeOOCBOLY, 3aXOAUT Ha 3amajie. A BOT y
HallMX AaHTHUIIONOB, HAlPUMEp, aBCTPAIMHCKHX TY3€MIEB, OHO JOJDKHO
BCXOAUTH HA 3amajJie ¥ 3aXOJUTh Ha BOCTOKE, HEpeMelIasich 10 HeOOCBOLY
NIPOTUB YacoBo# cTpenku. Ha camoM ke ene y antunonos CotHIIe ABHKET-
csl Tak e, KaK M Hac, C BOCTOKa Ha 3amaj]] O 4acoBoil ctpenke. Tak MoxeT
ObITH 3eMiIs BCE-Taky IUIOCKas, a He Imapoodpas3Has?

TnockocTs SKmOTTHEM

Cama 3a1a4a OTHOCHTEIIFHOTO JIBHXKCHUS HCKYCCTBEHHBIX OOBEKTOB B
KOCMHYECKOM ITPOCTPAHCTBE OTHIOb HE HOBas. BOT 4ro mumier o e€ mpax-
TH4eckoil 3Haunmoct bytukos E.U.

Hmenno omnocumensroe 08udICeHUe CYuWeCmeeHHO, CKadcem, npu
NPUYAIUEANUYU U CIMBIKOGKE KoCMUYecKux kopabaei. Ecnu 06a cnymuuka
Haxo0smcs nobau30Cmu, U 0OHOMY U3 HUX CO0OWarOm HeboabULYIO O0NO-
HUMENbHYIO CKOPOCMb, OdjlbHeliuee OMHOCUMENbHOE 08UIICEHUE CHYMHUKOS
He 6ydem npsmonunetnvim. Humyuyus 30ece noosooum nac. Hasueayus 6
HeOObIUHbIX YCIOGUAX KOCMUYECKO20 NONIema NPOUCXO0UM CO8CeM UHaye,
Yem 8 NPUBLIUHBIX OJiA HAC 3EMHBIX YCIOBUSAX.

IIpu uzyuenuy omHoCUMenbHO20 0BUNCEHUA KOCMUUECKUX annapamos
00HAPYHCUBATOMCA MHO2UE YOUBUMETbHBIE 0COOEHHOCMU, HA NEPEblil 632710
npomugopeuauue 30pasomy CMulCy U Hauemy n08CEOHEGHOMY ONbINTY.
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HpOIlOJ'lLH])Ie BOJIHBI U COJTUTOHBI

B TexHHM4ecko# nuTEepaType MBI YacTO BCTPEUYAIOTCS C TEPMHUHBI —
«QJIEKTPOMAarHUTHBIE BOJIHBD) H «3JICKTPOMArHUTHOE M3ITydeHHue». Teoperu-
KH, BOOPYXCHHBIC KaHOHWYECKUMH YPaBHEHUSIMH MakcBeia, «BHUIAT» B
HUX OTHO W TO >ke. Ho Tak mm 3T0 3a mpenmemamu nmaHHOH Teopuu? Bemp
9JIEKTPOMAarHUTHBIE BOJHBI M 3JICKTPOMArHUTHOE M3JyYEHUE MMEIOT CyIle-
CTBEHHBIE pa3Nlnyuusi B (PU3UUECKOM IPOUCXOXKJICHHUU. DIIEKTPOMAarHUTHBIC
BOJIHBI TIOPOXIAIOTCS B PE3YJIBTATE MPOCTHIX KOJICOAHUIT MacC 3apsKEHHBIX
YacTHIl (HalpuMep, JIEeKTPOHOB B MPOBOJHUKE), & JEKTPOMArHUTHOE U3IIY-
YCHUEC — UMECT BHYTPHATOMHOC MPOUCXOKIACHUEC, OHO PE3YJIbTAT CJIOXKHBIX
BHYTPUATOMHBIX TIPOLIECCOB, MpeicTaBisieTcss (OTOHAMM, HMEIOLIMMHU
CTPYKTYpY (CyIs IO CIEKTPY) COOTBETCTBYIOIIYIO CIIOXKHOCTH YKa3aHHBIX
nponeccoB. OOpa3HO TOBOPS, ITOCPEICTBOM JICKTPOMAarHUTHOTO H3ITyde-
HUSI HE YEJIOBEK C YEIOBEKOM, a «3BE3/la C 3BE3/I0I0 TOBOPHUTY; HIIEKTpOMar-
HHUTHBIC BOJIHBI OTJIIMYAIOTCS OT JICKTPOMAarHUTHOTO M3IYYEHUS TakK ke, KaK
MEXaHH3MBI, CO3JaHHbIC YEJIOBEKOM, OTJIMYAIOTCSH OT JKMUBBIX OPraHM3MOB,
XOTS T€ W JIpyTHe COCTOAT M3 OAHUX M TeX e aroMoB. Ho crenmanucros
(v OHM IT0-CBOEMY NIPaBBl) — TH TOHKOCTH HE MHTEPECYIOT, UM Ba)KHO TOJIb-
KO TO, YTO 0 Mepe YBEIHYCHHUS <OKECTKOCTH» M3IIydeHHs, Bc€ B OoJbIIeit
MepEe MPOSBIAETCS €ro KBAHTOBBIA XapakTep M BCE MEHBIIE €0 BOJIHOBBIC
cBoiictBa. Ho 3T 1 apyrue ToHKOCTH, UHTEpecytoT Hac. Hanpumep, cineny-
IOlasl U3 ypaBHEHUN MakcBesia, 3arajika OTCYTCTBUS IPOAOJIbHONU COCTaB-
JSFOIIEH Y 3JIEKTPOMAarHUTHBIX KOJIeOaHMUMH.

Bunsele oTedecTBEHHBIE yUEHBIE, UCXOSI U3 HE MEHEE yOCIUTENbHBIX,
YeM KaHOHMYECKHE ypaBHEHHS MakcBeila HaydHBIX NPEIIOCHUIOK, Teope-
THUYECKH JI0Ka3all HEOOXOANMOCTb M HEM30EKHOCTh PEATbHOCTH MPOJO0Ib-
HBIX 3JIEKTPOMAarHUTHBIX BOJNH [l]. OmHako, cymiecTBOBaHME, TpEACKa3aH-
HBIX 37IECh TIPOAOJIBHBIX BOJIH, IOKAa YKCIIEPHMEHTAILHO HE IOATBEPIKe-
HO. MBI e B CBOMX MCKaHMSAX OyAeM MCXOIUTH U3 NPEIIOJIOKECHHUS, YTO B
npupoJie 1odoe KosebaHue umeeT (Kak MUHIMYM) ¥ IPOJIOJIbHYIO, U TIOTIe-
pEeUYHYI0O COCTaBJISIONIYI0 oJHOBpeMeHHO. Ho, cHawana Ham npunércs co-
BEPUINTH HEOOJBIION SKCKYPC B 00J1aCTh HEIMHEHHBIX KOJeOaHui.

Emé B npouuiom Beke ObUIa JI0Ka3aHa NPUHLIMIHAAIBHAS BO3MOXKHOCTD
U TeopeTHyecKas: HeoOXOJIMMOCTh CYIECTBOBAHUS Takoro (peHoMeHa, Kak
coNMMTOHHBIE BOJHEL. Kak mokaszano B [2, 3], OCHOBY HCCIIEIOBaHHH B 3TOM
HaTpaBJIeHUH cTUMyIHpoBanu padotsl O. ®epmu (¢ . [Tacroit, C. YVimamom)
10 TpoBepKe TunoTe3sl Jlebast 0 HeMMHEWHOCTH KoneOaHuid B KPUCTAJUINIE-
cKoi pemieTke. Pe3ynpTaTel nx paboT MOKa3aid, YTO PacHpOCTPaHEHUE KO-
nebaHuil HEOONMBIION AMIUIMTYABl HAa KyOMYECKOW PEIIeTKE OIMCHIBAIOTCS
ypaBHeHHeM KoptBera-ne Bpmza (Dpuza) — odeHb npocTeiM muddepeHn-

112



E.M. Ilonog 3a npedenamu uckyccmeenno2o unmeniekma

JIBHBIM YpaBHEHHEM, HO C YAUBHUTENbHBIM pemenneM. Eciu paccmarpuBath
pelIeHne Kak pa3BUTHE MPOIEcca IO BPEMEHH, TO (QyHKIUs (IIPEICTaBIIAIO-
Iasi peIIeHNE) CHAaYaIa CTAHOBUTCSI HEMOHOTOHHOM, a 3aTeM pacmagaeTcs Ha
CHCTEMY YEAWHEHHBIX BOJIH, KaXIas M3 KOTOPBIX PACHPOCTPAHSETCS C II0-
CTOSIHHOW CKOPOCTBIO, COXpaHssl CBOIO (opMy. Takue JIOKaIH30BaHHBIC BOJI-
HBI, COXPAHSIOIIUE CBOIO CTPYKTYPY, IOJIYYMIN Ha3BaHUE COMUTOHOB. Kax-
JbI U3 COJIMTOHOB TNPEICTABIISICT COOOI BOJHY, OETYIIYIO CO CBOEH CKOpO-
CTBIO, IPUYEM, YEM BBIIIE U YK€ COJUTOH, TeM ObIcTpee OH aBmxeTcs. Kpo-
Me TOro, HeCMOTpsi Ha To, uTo ypaBHeHue KB (nnmm K, @) Henunelino, conu-
TOHBI «IIPOXOJIAT» JIPYT Yepe3 Jipyra, He MeHssl HH (POPMBI, HU CKOPOCTH, HU
AMIUTUTYABI.

3/1ech aBTOp HACTOSIIIETO OITyca, NpeHeOperaroniii HayYHbIM METOIOM
B MHTEpEcax IMPEBPaTHO TIOHMMAEMOTO UM JeNa, TOPOIHUTCS BBIABHHYThH He-
CKOJIBKO THIIOTE3, 3 IMEHHO:

® 3JIEKTPOMAarHUTHOMY H3JIyYCHHIO ¥ BJICKTPOMAarHUTHBIM BOJIHAM,
TIPUCYIIl COJTUTOHHBIA acmeKT. B paanocss3u (1 B ONTHKE) MBI OCBOMIIH NIPH-
€M TOJIBKO KaKOM-TO OJHOH «TPYNIbI YEANHEHHBIX BOJH», KOTOPBIE Paclpo-
CTPAHSIOTCA C T.H. «CKOPOCTBIO CBETAY;

e JuIsl ipueMa Oosiee OBICTPBIX W 00Jiee MEIIEHHBIX «IPYIN YeIWHEH-
HBIX BOJIH» €llle, BUANMO, HET COOTBETCTBYIOIUX «PE30HATOPOB U JETEK-
TOPOBY, & €CIIU MbI UX U IPUHUMAEM, TO MPUHUMAEM UX 3a TIOMEXHU;

e oneITel Ko3bIpeBa, KOTOphIe OH MHTEPIPETUPOBAN UX JOBOJIBHO MU-
CTUYECKH, KaK IPOSIBICHHE CBOICTB BPEMEHH, BIIOJHE MOTYT OBITH CJel-
CTBHEM COJIUTOHHOCTH W3ITydeHHsA. TO ecTh, (PUKCHPYEMBIH €r0 JaTYNKaMU
MIOTOK SHEPTUH, ONEPEKAIOMINN CBET — 3TO MPOSBICHHUE ITOTOKA OUYEHb «y3-
KHX W OYeHb BBICOKHX» COJIMTOHOB, PACHPOCTPAHSIOMINXCA CO CKOPOCTBHIO
GoutbIIIeii, €M CKOPOCTh BOCIIPHHIMAEMOTO HAIIIMM TJIa30M CBETa,

® KpOME TOTO, HHKTO BE/Ib HE M3MEPsUl CKOPOCTh PAaCHpPOCTPAHEHHS
3JIEKTPUYECKOTO TOKAa B MpOBOAHMKE. CUMTAeTCsl, YTO OHA COBIANAET CO
ckopocthio cBeta. Ho 310 He dakr. B 70-80 rr. mponuioro Beka, mpu mpo-
THO3UPOBAHUH TOSABIEHUS CyOMUKPOHHBIX HHTErPajbHBIX CXEM, TOBOPHU-
JIOCh, YTO BO3HUKHYT clIOKHeHmue npobieMsl. Eciu pasmep TpaH3ucTop-
HOTO Tepexoja B KpPHUCTa/Ie MEHbIIE MHUKPOHA, TO 3aJCPKKU B COCTUHH-
TEJIBHBIX MPOBOAaX (MPHUMHA — BEJIWYMHA CKOPOCTH CBETA) CTAHOBATCS
Ooyee CyIIECTBEHHBIMH, Y€M BpeMs IepeKtoueHus Tpansucropa. Cramm
MpeuIaraTthCsl CIOKHEHWIINE aIrOPUTMBl CHHXPO(Ga3UpOBKH, BBOIMJICS B
00MX0Jl TEpMUH «IKBUXpOHHAs 30Ha». Pakt, uro Teneps Takue CHC co-
3/1aHbl, & TEPMUHA «IKBUXpPOHHAs 30Ha» — HeT. [loxoxke, YTO B IPOBOAHU-
KaX Mbl IME€EM JIeJI0 C IPYroH «rpynmoil yeJUHEHHbBIX BOJIHY, COTUTOHAMY,
pacipoCTPaHSIOMKUMHUCS CO CKOPOCTHIO MHOI'O OOJbIIE T.H. «CKOPOCTH
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cBeTay. 3/1ech, Ha MaJBIX PACCTOSHUAX (BHYTPH KPHCTAJUIMYECKOM peméT-
KH), 3Ta «TPYIIa» IPOSBISIET ce0s spue APYTUX.

OTMeTHM: B IIMPOKO M3BECTHBIX KAHOHMW3WPOBAHHBIX MOAEIIX (ypaB-
HEHMAX) (pU3WdYecKux mporeccoB (HE TOJMBKO B ypaBHEHHMSIX MakcBeiuia)
OTCYTCTBYIOT TIPOHM3BOIHBIC BHINIE BTOPOW, W, CIEIOBATENBHO, peaybHas
HEeJNMHEWHas AMHAMUKa B HUX He yduThiBaercs. YpaBHeHue xe K B conep-
XKHT TPETHIO ITPOU3BOIHYIO.

OO0patuMmcst K mepBouCTOYHHKaM. B pabore MakcBemna «JluHamuue-
CKasl TEOpUS JIEKTPOMATHUTHOTO MoJisi» 20 o0IIMX ypaBHEHUH 3JIeKTpoMar-
HUTHOTO MOJIs YBs3BIBAIOT 20 MEPEMEHHBIX. A UMCHHO:

® TpU YpaBHEHUS MOJHBIX TOKOB, (A)
® TpH ypaBHEHWS MAarHUTHOM CHIIBI, (B)
® TpH ypaBHEHHS AIEKTPHUECKIX TOKOB, ©)
® TPH ypaBHEHHUS DJICKTPOIABHKYIIECH CHIIBI, (D)
® TpHW ypaBHEHUS AJIEKTPHUUECKON yIIPYTOCTH, (E)
® TpH ypaBHEHUs 3JeKTpruueckoro conporusienns, (F)
® OJIHO ypaBHEHHE CBOOOJHOTO 3JIEKTPHUYCCTBA, (G)
® OJIHO ypaBHEHHE HENPEPHIBHOCTH H)

AHanu3 3THX ypaBHEHHH MOKa3bIBaeT, YTO NPHUIHCHIBATE MakcBeLy
MPEeJCTaBICHNE O CYIIECTBOBAHUH y 3JIEKTPOMArHUTHBIX KOJEOAHUH HCKITIO-
YUTEJIBHO MONIEPEYHON COCTABIAIOIIEH, — HEIIPaBOMEPHO!

W3BecTHBIC HAM MO0 y49eOHUKAM «UETHIPE BEIHKHUX YPABHCHHS C CEMBIO
HEM3BECTHBIMM» - 3TO, (pakTWdecku, ypaBHeHHs He MakcBemna, a ['eHpuxa
I'epua u XosBucaiina. IMeHHO U3 HUX, @ HE U3 UCXOIHBIX YPaBHEHHUM caMOro
MakcBeinta, caemxyeT OTCYTCTBHE HMPOJOIBFHOW COCTaBISIOMICH Y AIIEKTPO-
MarHUTHBIX KoJjeOaHwid. ECTh, SIKOOBI, TOJIBKO MOMEPEYHAST COCTABIISIOMIAS.
B uém geno? Bo3moxkno, ['epii, Haiins cpenacTBo oTO0Opa SHEPTUH TONBKO Y
MOTIEPEYHON COCTABIAIOMIEH 3JIEKTPOMATrHUTHBIX KojeOaHui (T.H. «BUOpa-
Top ['epria»), TONBKO 3Ty MOIEPEUHYIO COCTABIIAIOUIYIO U CUEN HYKHBIM OT-
pasuth B CBOMX ypaBHEHHAX? OCTallbHOE XK€ — «OCTaBHJ 3a CKOOKaMM.
ITo-cBoeMy reHHaIbHOE PELICHHE.

Hanee, HamomMuHaHue: 4To Takoe «BuOpaTop ['epma»? WHayKkTHBHO-
CTBIO ¥ EMKOCTBIO 00JIaIacT Ha)ke KYyCOK MPSIMOTO IPOBOJA. 3aMeuaTeIbHOM
0COOCHHOCTBIO TAKOTO KOHTYpa C pachpeieiICHHbIMA apaMeTpaMHy SBIISCT-
Cs TO, YTO PE30HAHCHBIC €My BOJIHBI BIBOC JJIMHHEE CTEPIKHS, €r0 U Ha3bl-
BAIOT «IIOJIYBOJIHOBOM BHOpaTop». BuOparop B3anMoaeHCTBYET ¢ pe30HaHC-
HOHM BOJIHOH, nepeusitydas (otpaxas) e€. K npyrum BosHaM OH modtu 0e3-
pasnuueH. Y CTEpKHsI pa3pe3aHHOTo IIOI0JIAM €CTh «HUMsI COOCTBEHHOE» —
«subOpatop I'epua». OH obnamaer emE Oonee 3aMedaTeIbHBIMH CBOMCTBAMH.
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Korma conporuBienne paspesa BEIWKO, IEpe] HAMH, 10 CYTH, IBa OTIEIb-
HBIX BUOpATOpa, BIBOE OOJBIIEH PE30HAHCHON 4acTOTH. EcCin ke BKIIIOYNTH
B pa3pe3 COTIacOBaHHYIO HArpy3Ky, TO BHOPAaTop NMPEeBPaTUTHCS B HACTOS-
IIyI0 aHTEHHY (TTorIomaeT 6e3 mepensirydeHus). Flnade roBopsi:

R =0, orpaxaer;

R = «cormacoBanHas Harpy3Kkay, MOTJIOMIACT;

R = o0, HE 3ameyaer.

«CornacoBaHHast Harpy3Ka» COCTaBIIsIeT HEKHH KpaT OT BOJIHOBOIO CO-
nportuBiieHust 3¢dupa, kotopoe paBHo 377 OM. K cBepeHHIO TEOpETHKOB,
BOJIHOBOE COIPOTHBIIEHHE d(pHpa CTOJb e pealbHO, KaK U CONPOTHBIICHHE
pe3uctopa. Hamuune purugHocTH (CONpOTHBICHMS) oOecleduBaeT Cylie-
CTBOBaHHE KOJE0ATENILHOIO Ipoliecca, OJHOW TOJNBKO aKTHBHOCTH 3J1€Ch
HemoctaTogHO. CHHTE3 KakKoro-IMOO Tpoliecca BO3MOXKEH, €CIH eCcTh (ak-
TOp, KOTOPBII UTOKUT MpoIlecc CTaHOBJICHUS. Eciu OBl HH)KEHEpHI TIOBEPH-
w1, 9T0 3¢upa HeT, TO He ObIIO OBl Y HaC HU paJno, HU TEJICBUICHHSA, a OblIa
OBI TOJIEKO BCeOoOIIast «KTeOpHsi OTHOCUTEIHLHOCTHY.

B nanpHeWIMX pacCcyXAEHUAX O HPOAOJIbHOM COCTaBJISIOLIEN 3ek-
TPOMAarHUTHBIX KOJICOaHWH, BOCIIONB3YEeMCS MEXaHHYeCKOH aHajormei, a
MMEHHO — BOJIHBI Ha TIOBEPXHOCTH ITTyOOKOM BOABI, — TaK KaK MBI, He 00ia-
Jasg HEMOCPECACTBCHHBIM BOCIPHUATHEM JBJICKTPOMArHUTHBIX KOHe6aHHﬁ, HE
UMeeM U HUX 3pUTEIBHBIX 00pa30B. MeTo] aHaIOruil, KOHEYHO, HECOBEpIIIe-
HCH, HO U APYIru€ MCTOJbI HE JIyUIlC, a €CJIU 1 JydlI€, TO TOJbBKO IIPpH IIPO-
YHX PaBHBIX YCIOBHSX, KOTOpbIe 00bIYHO HepaBHbI. KctaTtn, MakcBemt mnpu
W3JI0)KCHUU CBOCH TCOPHH DIICKTPOMAarHETH3Ma, aKTHBHO HCIIONH30Ball B
Ka4yeCcTBE WILIIOCTPAIMA MEXaHHYECKUe 00pasbl M aHaioruu. bomee toro, B
cBoell pabore «J{MHAMHUYECKas TEOPHS SJICKTPOMATHUTHOTO TOJISD» (YacTh
111, 1.74) on mmmet: «OHAKO, TOBOPSI 00 SHEPTUH ITOJISL, 51 XOUy OBITH MOHS-
TBIM OyKBaJIbHO. Besikast sHeprus ecth TO ke, YTO MeXaHUYeCKas dHeprus,
CYIIECTBYET JIM OHA B (hOpMeE yNPYrocTH, WK B KaKOW-HUOY/b MHOH dopme.
OHeprust B 3JCKTPOMArHUTHBIX SIBICHHUSAX — 3TO MEXaHHYECKas >HEPTHsl.
EnuHCTBEHHBIN BOIIPOC 3aKIIIOYAETCSl B TOM, TI€ OHA HaxoauTcs». BoisHo-
BBIE TIPOIIECCHI B CPEZE CBSI3aHBI HE C IMTOTOKOM, ITEPEMEIIAOIINM BEIECTBO,
a ¢ Teperavyel MITyJIbca OT OJHHUX YAaCTHI], COBEPIIAIOIINX KOPOTKHE Pery-
JSIpHBIE TBWOKEHUS, K IPYTUM (HE AyMaeTe JKe, BBI, YTO BO3IYX, HCXOISIIHI
W3 CBHCTKA, POJIETAET THICSYHM MeTpOB). Habmoqast BOJTHBI Ha IOBEPXHOCTH
BOJIBI (WM, B BETPSIHYIO TIOTOJY, HAa JIyTOBOM TpaBe), MbI BIaJacM B WILIIO-
3MI0, YTO BOJIa HENPEPHIBHO JIBMXKETCS B HAIpPaBICHUU OT UCTOYHHKA KOJIe-
Oanmii. Ha camom zese 4acTHIBl BOJBI COBEPLIAIOT JABHMKCHUS 110 3aMKHY-
TBIM DJUIMNTUYECKUM TPAEKTOPHSM U, TEM CaMbIM, CO3aéTCs MIUTIO3HUS JABHU-
JKEHUsSI BOAHBIX MaccHBOB. OYeHb XOPOIIO 3TO OMHCAHO U OOPHUCOBAHO B
yueOnuke ¢usnku P.B. Ilons (MexaHuka, akyCTHKa M y4EHHE O TEILIOTE,
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ctp. 302). BomHBI — 3TO TOIBKO 3pUMBIH JJaHAIA(QT pPEaNBHOTO, HO CEHCY-
aNbHO HE BOCIPHHHMMAeMOro KoJjebarenbHoro mporiecca. Ilycts nanamad-
TaMH 3aHUMAIOTCS aHmadTHbIe qU3aliHEephI.

Puc. 437. CBA3L JHHMIT TOKAa M KPYyroBulX nyreil B GerylmHX BOISHLIX BOJHAX.
lopusoHTanpHblii Pl TOYCK NOKA3bIBAET YaCTHUKH MOBEPXHOCTH BOXbl B COCTOMA-
HHH TOKOs, AYLH OKPYMKHOCTeH — myTH, npoberaeMele HMH 110  HanpasJcHHIO
4acoBoii crpelxd. COeIHHHB MaJeHbKHE OCMPUs CMmpeAoK, Mbl NOJyYyacM Mpo-
(uap  pacnpocTpansouledcs BUIPaBO BOAHL B KOHUE CICAYIOLLEro NPOMCHYTKA
spemedd. Kpyroseie TpaekTopuH BHYEPYEHLI AJA Kax 10 BTOPOH CTpENKH,

WzBectHa ycTaHoBKa MaTteMaTuka-OypOakucra Jlexena Jupuxie:
«OponeBars MpodIEMy MPU MUHUMYME CIIEIIBIX BBIYHCICHHH M MaKCUMyMe
HarIsAHbBIX uiei». Criemyst 5ToMy COBETY, HE CTaHeM NpHuOeraTh K IIOMOIIT
(dopmyn, a 0OpaTUMCs K HAIIUM CKPOMHBIM HJUTIOCTPALIUSIM:

l\* /\ /\ / ' / r
A NITUNIZL

Puc. 1
30Ha CONUTOHO B -LYHEMM
MeTouHuk
konefanui
Puc. 2
P S L oy N SR E e TG P |
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Ha puc. | cxemaTH4HO MOKa3aHO, KaK MIPHU IBWKEHUH YaCTHI] BOIBI IO
3aMKHYTBIM JJUIMIITHYECKUM TPAEKTOPHUSIM, HaM SIBJISIOTCS! BOJIHBI C WILIIO-
3UeH UX ABWKEHUs (JTMHUS HEOECHOTO MBETa). DTO KaK-TO «OBET» ¢ Tpe-
CTaBJICHUSMH O CIIMHE dJIEMEHTapHBIX yacTui. [lomydaercs, 4Tto mpu aHa-
J1M3e BOJIH Ha BOJE, Iepesiadyy UMITYJIbCa CIEeyeT CBS3BIBATh HE CTOJBKO C
KOJIMYECTBOM [IBW)XCHHS, CKOJBKO C MOMEHTOM KOJHMYECTBA JBIKEHUS
YaCTHII BOJHI.

31ech ke, Ha MePBOM DJUTUIICE, BUJIHO, YTO Y KOJEOAHUH YacTUI] BOJBI
(HenpepbIBHOE JBIDKEHHE MO SJUIMITHYECKOH TPAaeKTOPHHM, 3aHMMAIOIIEH
OITHO W TO € MECTO B MPOCTPAHCTBE) €CTh MOIEPEYHAs U MPOJOJIEHAS CO-
CTaBJISIOLINE.

Ha puc. 2 mokazaHO MexXaHHYEeCKOE YCTPOMCTBO Juis oTOopa (9Kc-
TPaKIUN) PHEPTHUH y MOMEPEYHON COCTABIISAIOMICH BOJHBI (MEXaHUYCCKUI
BubOparop ['epua, npuémuas antenHa). [louatHo, uto Hanbonee 3hdexTHB-
HO 3Heprus OyneT oTOMpaThCs, eCiy IUpUHA JHHIIA MOoIIaBKa OyneT co-
CTaBJIATH TIOJIBOJIHEI, @ «COTJIACOBaHHASI HAarpy3Ka» — YIPYTOCTh MPYXKUHA
BBEpPXY paMbl, OyIeT COCTAaBIATH TIE-TO YETBEPTh OT apXUMEIOBOM CHIIBI
(BOJTHOBOTO CONPOTHBIIEHUE BOJBI). MeXaHWYECKYIO0 YHEPTHIO0 BO3BPATHO-
MTOCTYMATEIEHOTO ABIKEHUS JIETKO TIPEBPATUTH B IPYTHE BUIBI SHEPTHU.

Kak mormo OBI BBITIISAETH YCTPOHCTBO Ui OThEMA DHEPTUH Yy TIPO-
JIOJIGHOW cocTaBisronel BoHb? Buaumo, Ui Hadana HY»KHO NPUAyMaTh -
KaK pas3JeluTh 3TU cocTamisitomye. O4eBUIHO, €CIH OCYILECTBUTH OTOOD
SHEPTHH y TMIOTIEPEYHON COCTABISIOMIEH KoJeOaHWs, TO DHEPTHs €ro Ipo-
JIOJIbHOM COCTAaBIAIOLIEH COXpaHUTCs. XapaKTep BO3HUKILErO IIOCIE 3TOU
OIepalyu SIBJICHHUS, TOJICKAKET: YeM MOXHO BOCIIOJIb30BAThCS ISl YIIPaBJIsi-
€MOoro 0TOOpa MOIIHOCTH Y MPOJOJIFHON cocTaBisitomieii konebanms. Ho He
HaIpacHo K€ Mbl MYYMJIM YNTATENs MPEJCTABICHUSIMH O COJMTOHHBIX BOJI-
Hax? CrenaeM MPeanojoXKeHUe, YTO 3/1eCh KOJICOaHuUs, JIUIIHBIIUCH MOTIe-
PEYHON COCTABIISIONICH, IKCTPATUPYIOTCS B BOJIHBI COJIUTOHHOTO THIIA, CBOE-
T0 poja IyHaMH. JTO, B IIPUHIINIIE, HAOIIOAAETCs, HAaIpUMep:

ecau (pucC. 2) CUMTATh UCTOYHUK KOJIEOAHUN PACTIONOKEHHBIM ClieBa OT
HAIIIETO TOTUIaBKa-BHOpaTopa, TO B OOJIACTH CIIpaBa OT HETO, T/Ie JHEPTHUsI
MPOAONBHOW KOJICOaHUS COCTaBIAIOMICH YK€  IMOTJIOIIEHA MOIIaBKOM-
BUOPAaTOpPOM, — OTMEYAIOTCsl OBICTPO Oeryiiye BOAHBIE HAKaThl, MOJOOHBIC
IyHaMH (HaJ| pbIOKOif),

BOJIM3M OOJBITNX aHTCHHBIX MOJICH MPUEMHBIX PaTUOIICHTPOB, HAOIIO-
narorcst 3QeKThl, aHOMAIIBHBIE C TTO3ULUIT TEOPUH PAHOCBS3H.

Onupasich Ha TOJBKO YTO CKa3aHHOE, BHOBb NPHOETHEM K aHAJIOTHH.
Hamm wmoctpaiiui BOTHOBOTO TpoIiecca Ha MOBEPXHOCTH TITyOOKOW BOABI
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JIEMOHCTPHUPYIOT €T0 pa3BUTHE Ha (POHE IBYXMEPHOU IMOBEPXHOCTH, IIOCKO-
CTH, C BBIXOJIOM 3a NIpEJebl IBYXMEPHOTO MPOCTPAHCTBA, a dJIEKTpOMar-
HUTHBIC BOJIHBI — BOJIHBI IPOCTPAHCTBEHHBIE, U UX OMHCAHHUS HEOOXOINM
BBIXOJT 32 TIPEIeNTbl TPEXMEPHOTO MPOCTPaHCTBA. [J0IDKHOE MpecTaBIeHIEe O
HUX MOXET OBITh MOJYYCHO MyTEM COMOCTABIICHHS C TporieccoM pocra. O0-
pasHylo MHTepIpeTanuio npouecca pocra gai I1.J[. Yenenckuit.

Poct, mumer oH — 3TO HEe TONBKO YBEIMYEHHE WM yYMEHBIICHHE B
pasmepe, HO U JBMXKEHUE, Mpoucxosiiee BO BpeMeHu. [loaTomy Bce ToUkU
Ky0a mpH paclIUpEeHUU M CKATUU HE BO3BPAINAIOTCS HA HUCXOIHOE MECTO
(koopanHATa BpEeMEHH), a OMICHIBAlOT HEKOTOPYIO KpuBYyio. Poct — sBie-
HUE HenmuHelHoe. B mporecce KUBOTO POCTa PACCTOSHUSL MEXKIY MOJEKY-
JaMu (TOYKaMH) HE MPOCTO PACIIUPSIOTCS, a 3aMOJHSIIOTCS HOBBIMU MOJIE-
KyJIaMH, KOTOpbIe IpU JaJbHEHIIeM paCIIMPEHHUH, B CBOIO O4Yepeab, TOKE
YCTYMAIOT CBOC MeCTO Apyrum. Takoe mpeacTaBUTh O3 MPUBJICUCHUS YCT-
BEPTOTO M3MEPEHUsI HEBO3MOXKHO, @ C UETBEPTHIM U3MEPEHHEM — TPYIHO,
HO BO3MOXXHO. HampuMmep, 3aBs13b s10110Ka co3maeTcs 6arogaps HETpephIB-
HOMY JBIDKEHHIO BO BPEMEHH M YKIOHEHHUIO B IPOCTPAHCTBO. 3aBSI3b OT
si0JI0Ka, TeM CaMbIM OTJEJICHA YCTHIPHMS MECSIaMH JIBIKCHUS €ro MOJIe-
KyJI B 9YETBEPTOM H3MEPECHHHU, a TCOMETPHUIECKAsI CXeMa €T0 POCTa MOXKET
CUNTATbCA AMArpaMMON UYETBEPTOrO HM3MepeHHA. UeTBepToe H3MepeHHe
MPOMJISIBIBACT CKBO3b pacTyiiue GopMel B ipupoae. CHEXXUHKU U JCPEBbS
0e3 JUCTHCB SBISIOT YEIOBCUCCKOMY B30PY CIEABI BUXKCHHS MOJICKYJ B
MIPOCTPAHCTBE YETBEPTOTO M3MEPEHHS, KOTOPBIE OCTAIOTCS Oiaromaps To-
My, YTO JIMHUHU JIBHOKEeHUs (pocTa) He ucuesaror. Tak, Hanpumep, Onarona-
pA TOMy, YTO CIIeJIbl POCTa YETHIPEXMEPHOTO Teja COXPAHSIIOTCS, YeTOBEK
BUIUT NMPUYYAIUBBIC, HO YOUBUTEIFHO CHMMETPHYHBIE ()OPMBI CHEKHHOK,
a B JIPYruX CiydYasx — JIMCThEB, 1[BETOB. [lomy4aeTcs, uTo, qaxe odyagas
TPEXMECPHBIM BOCIIPUATUEM, MBI CHOCO6HLI CONPUKOCHYTHCA C YE€TBECPTHIM
H3MEpeHueM, YBUICTh ero ciueapl. J{ns mrolOuTeneld HATISITHOCTH MOKHO
MpuBeCTH 00pa3 TeccapakTa — UYeTHIpEXMEpHOro Kyba. ['mmoreTrmuecku
MPEJICTaBIATh €r0 MOXXHO Kak OCCKOHEYHOE KOJIMYECTBO KyOOB, Kak OBl
BEIpacTaOmuX U3 ogHoro. OIHAKO, €CIIU MPH 3TOM HOIBITATECS MBICICHHO
CMOJICTTUPOBATh JABIDKEHHE B YETHIPEXMEPHOM IPOCTPAHCTBE, TO OHO
HaubOoJee aneKBaTHO IMepelacTCs aHaJOrHeH MPOIEeCCOB PACHIMPEHUS U
cxKaTHsl, KOTOPhIC HAONIONAIOTCS B TPEXMEPHOM MpocTpaHcTBe. [IpuHIN-
MMHATBHO Ba)KHO, YTO TMPH ATUX MPOIEccax BCe TOYKU PACHIUPSIONETOCT U
C)KUMAIOIIIETOCs Tea JABMXKYTCS OJHOBPEMEHHO (TI0 pajauycam), COXpaHss
B3aMMHOE PAaCTOJIOKEHUE OTHOCUTEIBHO IIEHTpa U APYr JApyra. 3aMeTuM,
YTO COXpAHSIOMIAsCS B IMPOIEcce MPOCTPAHCTBEHHO-BPEMEHHOTO PACIIH-
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peHHs CBSI3b BCEX TOUEK TeccapaKTa MeXIy co00i BajkHA IS TIOHUMaHUS
YeTBEPTOro m3MepeHus. durypa ocraeTcss CHMMETPUYHON Jaxe B ciydyac
€e pacCMOTpPEHHUs He C TOYKH 3PEHHs OCHOBHOTO IIEHTpa CHMMeETpuH, [lo-
3TOMY KaXKAas TOYKa CHOCOOHA BEICTYHATh IICHTPOM, COXPAHSIS MEXIy
MOJIEKYJIAMH YETHIPEXMEPHOTO TEJIa TANHCTBCHHYIO CBS3b.
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OCHOBBI YUeHHsI 0 CHCTEMAaX
He mo, umo muume ev1, cucmema (Trotues — 75%, Ionos — 25%)

TepMmuH «crcTeMa» IMIMPOKO HCIOIB3YETCS B HAYYHBIX MyONHKaLMsX,
HO Ka)K[as HayKa NMPHUAAET 3TOMY MOHSATHIO CBOM «PETHOHANBHBIN» CMBICIL.
Emg Oonpuie mpousBona B UCHONb30BaHMM TepMmuHa cucrema B CMU u B
OOBIIEHHOH pa3roBOpHON peun. PazymeeTcs, Ui MOHATHS CHCTEMa CyIIe-
CTBYET MHOXECTBO ONPEIECIEHUHA U TPAKTOBOK, HO IMEHHO MX KOJIMYECTBEH-
Hasi MHOY)KECTBEHHOCTh CBHIETENILCTBYET 00 MX JIECKPUIITUBHOM XapakTepe U
OTCYTCTBHUS B HUX KOHCTPYKTHBHOCTU. He MeHee pacIiiblBUaTO, YeM CUCTe-
Ma, B COBPEMEHHOW Hay4HO-TEXHHYECKOW JIMTEPATYpPE TONKYIOTCS MOHSATHUS
opraHuzanus U cTpykTypa. HeynuBUTENbHO, UTO OTH MOHATHS 3a4acTyIO
MyTaloT APYr ¢ apyroM. UyBCTByeTCs OTCYTCTBHE KaKOTO-TO CMBICIOBOTO
¢mIBTpa, KIF0YEBOTO 3BEHa, OoJiee 00IIero MOHATHS, Yepe3 MPU3MY KOTOpo-
IO OHU JIOJIXKHBI pacCMaTpPUBATHCSL.

B marematuxe [1] (M He TOMBKO B HEil) MOHATHUS BBOJATCS ABYMS
HMPUHUUNHAAIBHO Pa3HbIMU MyTsAMH. IIepBbIil MyTh OCHOBaH Ha UCIONb30Ba-
HUHM TPSMOTO WM KOHCTPYKTUBHOTO ONpPEAEICHUS — SBHOTO MOCTPOEHUS
COOTBETCTBYIOIIEr0 OOBEKTa, BTOPOW — Ha UCIIOJIb30BaHMH KOCBEHHBIX (OIH-
CaTeNbHBIX WIN JAECKPUITHUBHBIX) OMPENCIICHNUH, 3aJafOIINX TOT WIN HHOU
00BEKT IepeyrciIeHneM TpeOyeMbIX cBOWCTB. [IOHATHO, YTO AECKPUITUB-
HBIX OTIpeJiesieHnt 0oJIbllle, Y4eM KOHCTPYKTUBHBIX. HaxokJeHue KOHCTPYK-
THUBHOTO OIPENENICHHUSI TOTO WJIM HMHOTO OOBEKTa, paHee 3aJaHHOTO JIUIIh
JIECKPUNTUBHO, MOMYTHO NAeT J0KA3aTEIbCTBO €ro CyLIECTBOBAHMA, a KOC-
BEHHBIE (IECKPUNITUBHBIC) ONPEeICHUS B MaTeMaTUKe (U HE TOJBKO B HEH)
MOTYT ONHCBHIBaTh W OECCMBICICHHBIE MM HECYIIECTBYIOUINE OOBEKTHI.
Hanpumep, ecTb A€CKpUNTHBHBIC ONPEAEICHHUS BEYHOTO JBUTATEIS M (HIIO-
co(cKOro KaMHsl, HO MX KOHCTPYKTHBHOE ONpE/ieNICHHE OTCYTCTBYET.

OpHako, HapsAy ¢ OCHOBHOHM 3ajgaueil mpeoOpa3oBaHUS IECKPUITHB-
HBIX OTIpEICTICHNI B KOHCTPYKTHBHBIC, OBIBACT aKTyalbHa M oOpaTHas 3a/a-
4a — BBIJCIIEHHE XapPaKTEPUCTHUYECKON IPYMIbI CBOMCTB TOIO MIM WHOTO
KOHCTPYKTHUBHO (SIBHO) 3aJIaHHOTO OOBEKTa: HEYIOOHO Belb NPU KAXKIOM
YIIOMHHAHUHU 00BEKTa MPEIBSIBISATH MOJPOOHYIO CXEMY €T0 YCTPOHCTBA.

B kakoMm-TO cMbICIE y TEPMHUHA CHCTEMA €CTh CXOJACTBO C MOHITHEM
rpaBuTanus. CyliecTByeT MHOTO TEOPHH IpaBUTALMN, HO HU OJHA U3 HUX HE
SIBISIETCSI KOHCTPYKTUBHOM, HE MpeiaraeT MeTo/la YCHIICHHUs Win ocliadie-
HUS TPAaBUTALIMOHHOTO «3apsa», IPOU3BOJUMOIO BEIIECTBEHHBIM TEJIOM Ha
JIpyrue Tena. A B TEOPUHU 3JIEKTPOMAarHeTH3Ma MeETOJbl HaMarHUYUBaHUA,
MepeMarHu4MBaHusl M pa3MarHUYMBaHUS — KOHCTPYKTHBHBIC OIpeeNeHUs
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MarHeTm3Ma uMeroTcs. [I0CKOIpKy KOHCTPYKTHBHOE OTIpeNelIeHNe TpaBHTa-
LUMU OTCYTCTBYET, TO €€ CYLIECTBOBAaHHME HEJIb3sl CUUTATh JoKa3zaHHbIM. Ho
[EeNBI0 HACTOSIIETO pasjiesia He 0Ka3aTelIbCTBO CYIIECTBOBAHHUS TPAaBHTA-
IIUH, MBI YK€ TOKa3aJd 4To e€ HeT, a JIOKa3aTeNIhCTBO CYIIIECTBOBAHUE CH-
CTEeM Kak KJiacca, X0Ts Obl B UH(OPMAIIMOHHOM MTPOCTPAHCTBE.

Tpaouyuonnslit n00X00 K MOJIKOBAHUIO CUCIEM U AZpezambl

Yarme Bcero B HayYHO-TEXHHUYECKOH JMTEpAType MO CUCTEMHOMY aHa-
i3y [2] nox cucreMoii mpejsaraeTcs NOHUMaTh «OOBEKT 000N MPHPOMBI
(100 COBOKYITHOCTH B3aUMOJICHCTBYIOIINX OOBEKTOB JIFOOOH, B TOM UHCIe
Pa3ITUYHON MPHUPOJIBI), 00IATAIONINI BEIPaXEHHBIM CHCTEMHBIM CBOHCTBOM
(cBoiicTBaMH), T.e. CBOMCTBOM, KOTOPOI'O HE MMEET HU OJHA U3 YacTed Cu-
CTeMBI TIpH J00OM criocoOe 4JIeHEHUs] ¥ He BBIBOJUMBIM M3 CBOMCTB ya-
cTeit». B mpuBeneHHOE OmpeneneHne CHCTEMBI KOPPEKTHO BIHCHIBACTCS H
BOWTHIN B CTEHY I'BO3[b, TAK KaK HU OJHA U3 JIBYX YaCTEH 3TOH «CHCTEMBD»
HE MMeEeT BBIPRKCHHOTO CBOWCTBa (OOBIYHO MMEHYEMOI'O «IMEPKEHTHO-
CTBIO») — YIEP>KHBaTh TOJIOBHOH yOOp B (PMKCHPOBAHHOM MOJOXKEHUHU. Tam
xke (B [2]), HapsAy WO CyTH Jena ¢ MEPOBO33PEHUYECKOW YCTAHOBKOH, «HUKA-
KUX JIPYTUX 3aKOHOB (KpoMme (DM3MUYECKHX) JUIsl OOBSCHEHHs ACHCTBUS CH-
cTeM JIF000# IPUPOIEI (B TOM UHCIIE KUBBIX) HE TpeOyeTcs»; CHCTEMBI HaJie-
JSTFOTCSI CBOMCTBAMM YHHKAIbHOCTH, HETYHTPONMMHHOCTH, CTOXACTHYHOCTH,
OpPHEHTALMH ¥ T.1. 0e3 yKa3zaHWs MeXaHH3Ma, B pe3yJbTaTe JesTEeIbHOCTH
KOTOPOT'O YKa3aHHBIE CBOMCTBA MOSIBIISIOTCSL.

PyKOBOACTBYSCH 3TUM ONpEAEIEeHIEM, HEBO3MOXKHO BBIPA0OTaTh KpH-
TEpHUi OLICHKH YPOBHSI CHCTEMHOCTH COOCTBEHHO CHUCTEMBI, TPaHUIl BapHa-
6enbHOCTH €€ dMEeP/KEHTHOCTH U, HallpUMep, CTENIEHU HEerIHTPONMUHHOCTH.
WHavye roBops, NMpUBEAEHHOE ONpPENEICHNE CHCTEMBI HE HMEET HHKAaKOTO
OTYETJINBOTO CMBICIIA.

MHOroacneKTHOCTb pacCMOTPECHNA U OPUCHTALIMA HA MMOUCK O61HI/IX JUIS
TFOOBIX CHCTEM 3aKOHOMEPHOCTEH COXPAHSETCS B TEOPETHYECKOM CHCTEM-
HOM aHaIM3€ W IO HACTOSIIEE BpPeMs, HO, BHIMMO, B CHIy MaclITaOHOCTH
NPOEKTa, OH MOKa He Jaj pe3yJbTaToB, MPHUIOJHBIX K KOHKPETHOW WHXKe-
HEpHOH nesitenbHOCTH. HeBHMMaHME K peaslbHBIM NMpOoOJIeMaM B KilaccHue-
CKOM CHCTEMHOM aHaJM3€ CYIIECTBYET, HO OHO €My INpPHHIMIINAIBHO HE
NpUCYILE, a JHIIb OTpakaeT 0COOEHHOCTH X0/1a, €r0 HCTOPUUECKOTO pa3BU-
THA. IIGJIO B TOM, YTO MbI B IPOLIJIOM U 6yﬂyIlICM BUJIUM U IIOHUMAEM JIUIIb
TO, YTO HATOJIHSET Halle HacTosmiee. Hampumep, MOHATh HAJIMUNE 3BYKOBOM
JIOKAIlMU Y JIETYYUX MBIIICH, 3JIEKTPUYECKOro pa3psiaa y HEKOTOPHIX PhIO U
T.II., MBI CMOT'JIM JIMIIIb HA OCHOBC CO6CTB€HHLIX [[OCTI/I)KeHI/Iﬁ B aKYCTUKE U
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3JIEKTpOMar€eTusMe. B To e Bpems Ipu OTCYTCTBUH B IPHPOZIE ECTECTBEH-
HBIX MAarHWTOB OJJICKTPOMAarHeTusM He Obul Obl OTKpHIT. Buanmo ocoben-
HOCTh MCTOPUYECKOTO Pa3BUTHS CHCTEMHOTO aHAIM3a COCTOUT B TOM, UTO
OH BO3HHUK paHbIIE, YeM B cepe CO3MAATEIBHON YETOBEUECKOIN MPAKTHKH
NOSIBWIINCH cucTeMbl. Kakue ke OOBeKThl ObUIM NMPEIMETOM CHCTEMHOTO
aHaJM3a 0 TOro, KaK YeJIOBEK Hadall Co3aBaTh cucTeMbl? Bompoc nmeer He
Mpa3HBIA XapakTep, a (QMIBTPAINOHHBIN, OTBET Ha HETO MO3BOJISET CY3UTh
MHOXXECTBO 00BEKTOB, IIPUITUCAHHBIX K KJIACCY CUCTEM.

[IpencraBnsiercs, YTO NPEIMETOM CHCTEMHOTO aHaIN3a ObLIN B OCHOB-
HOM OOBEKTBI KJacca «CTEHA-TBO3[bY, Al MACHTH(HUKAINU KOTOPBIX CO-
JiepKaTeIbHO yMECTHEe MOHATUE «arperat». To ecTb HCKYCCTBEHHO CO3aH-
HOe opyaue (MHCTPYMEHT), HpejCTaBisioniee co00il He KOHIJIoOMepaTr da-
CTEH, JINIICHHBIX ONPE/IEICHHOTO HAa3HAYCHMS, a MX OCMBICICHHYIO COOPKY,
B KOTOPO# Ka)</ast 4acTh, HAXOAACh B (PU3MUECKUX B3aHMMOBO3IEHCTBUSX C
JPYTUMH YacTsIMU arperara, HENpephIBHO BBIOJHAET OTBEICHHYIO €H POJib
B pealn3anuy mpouecca GyHKIMOHNPOBAHUS arperara B [EJI0M.

UeMm mmpe u riry0ke ycBamBacMBIi UEIOBEKOM pETEpTyap M XapakTep
(bu3nYecKnX B3aMMOBO3ACHCTBUI, TEM COBEpIICHHEE CO3/1aBacMble MM HH-
CTpyMeHTHI (B mpuHIuNe). OTMETHM KaK Ba)kKHOE JUIS JaJIbHEHIIEro MOHU-
MaHus, — QU3MYECKHM B3aMMOJCHCTBUAM NPHUCYIIA TPAHCIIOPEHTHOCTH
(mpo3pavHOCTh, BHEBPEMEHHOCTb), TO €CTh (PU3NYECKOE B3aMMOJACHCTBHE
JIBYX Te€J APYT C APYIOM HE 3aBUCHUT OT TOTO, B3aUMOJCHCTBYIOT OHU WU
HET C TPETBHUM TEJIOM B OJMH M TOT )K€ MOMEHT BpeMeHH. Jleranu arpera-
TOB HE AEHUCTBYIOT CaMOCTOSITEIbHO, YHEPreTU3UPYTCS, B KOHEUHOM CUé€Te,
W3BHE, Kak IPaBWiIo, QYHKIHOHAIBHO Pa3JIMuHbl, (YHKIMOHAILHOCTD NPH-
Cylla HE UM CaMHM, a OINpPENeIsIeTCs] BHEIIHMM WJIM B3aMMHBIM CHIIOBBIM
BO3/IeiicTBHEM. ATrperar — 3TO pe3yJbTaT UMEHHO KOMOWHAIMKM pa3HOpPO.-
HBIX YacTeil, a OTHIOAb He MHTErpaIly OJHOPOIHBIX 3JI€MEHTOB. AAUTUB-
HBIE OTNEpallii MOTYT HPUMEHSTHCS TOJBKO K OOBEKTaM OJHOTO THIIA, a
MYJIbTHUIUIMKATHBHBIE — K Pa3HOPOJIHBIM. 3a MCKIIOUCHHEM MYJIbTHIUINKA-
TUBHOHM omepanud KOMOMHHPOBAaHHE, NPUMEHHMOH BO BCEX Cilydasx.
VYnpapneHue arperataMy M CTaOMIM3anus X PadOTHI MPOU3BOAUTCS HA OC-
HOBE KapThl IPEIENIBHBIX JOIMYCTUMOCTEH M peryIupylomux mpasui. To ke
caMoe CIpaBeAIMBO U AN (PU3MUEeCKUX arperanuii arperaTos.

[To-apyroMy 3TH arperatsl OCMBICIEHHO OpPraHHM30BaHHBIX B3aHMOBO3-
NIEHCTBUH, «CIIEYCHHBIX)» B CIMHBIN KOHBEWep, 03 MPOTHBOPEUHIA C COBpe-
MEHHOI TepMUHOJOTHEH, MOTYT OBITh Ha3BaHBI TACCUBHBIMU CHHEpIeTHYe-
CKHMH KOMIUIEKCaMH.
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Co3pmaHue arperatoB OMHMPAETCA HE TOJBKO HA W3BECTHBIH UYEIOBEKY
XapakTep MpOosBICHUs (PU3NUECKUX B3aUMOJICHCTBHI BEIIECTBEHHBIX 00pa-
30BaHUM, HO ¥ HA €r0 YMEHHE KOHIICHTPHUPOBATH, (AKKyMYIHPOBAaTh) HOTO-
KM BEIECTBA M 9HEPTUH B HY)KHOE BPEMs, B HY’)KHOM MECTE IJIsl aKTUBAINU
arperaroB. Takoe KOJMYECTBEHHOE M KayeCTBEHHOE YIJIOTHEHHE CIIOCO0-
CTBYET MHTCHCHU(HKAIINK NPHUPOJHBIX MPOIECCOB, SBISIETCS CIIOCOOOM MpH-
COEIMHEHUs arperata K MCXOJHOH IPUPOJHON aKTUBHOCTH (dHEpreThde-
CKUM IIOTOKaM) 0e3rpaHMYHBIX CHJI PUPOJBI, YTO COCTAaBIISIET CYTh (PYHK-
LMOHAJIBHOW PaboTOCIIOCOOHOCTH arperara, NPUOIMKAIONIEH JIOCTIKEHUE
HaMEYEHHOH IIEJTH.

YenoBek, B Mpolecce ThICAUYENETHEH MPakTHUKU CO3JaHUS U COBEp-
IIEHCTBOBAHUsSI arperaToB BOOPY)KUJICS CIEIYIOMIMMHU CPEICTBAMH: TEXHH-
YeCKHE HayKH, BKIIOYas TEOPHUIO ONTHMAIBbHOTO YNPaBICHHSA, KOJIHUE-
CTBEHHAsl MaTeMaTHKa, OTPaOOTaHHBIE METOABI MPOSKTHPOBaHUS. TO ecTb,
CO3/IaHHE arperaTtoB — BIIOJHE OCBOEHHAs, HHCTPYMEHTAJIBHO oOecreyeH-
Hasl IeATEIbHOCTb.

N3BecTHBIME KHOCPHETHKAMHU arperaTaM ObLT MOJOKEH MPEAEN CIO0XK-
HocTH. DaKTOpOM, ONPEAEISIONIMM dTOT Mpejel, NMpH 0e3yCIOBHOH OJHO-
3HAYHOCTH M MPO3PAYHOCTH XapakTepa (PU3NUCCKUX B3aMMOJICHCTBHM, SBIIS-
eTcs MX BHYTpPEeHHEe pa3HooOpasne (HeOJHOPOTHOCTh IO cocTaBy). HeomHo-
POIHOCTB 1O COCTaBY, NPOSBISIET ceds HapyIICHHEM CHHXPOHM3Ma B JWHA-
MHKe (QYHKIMOHMPOBAHUSI arperara M3-3a pa3jiMudii B MHEPTHOCTH €ro CO-
CTaBHBIX YAaCTEH, YTO BBI3BIBACT IMOTPEOHOCTH B HENIPEPHIBHOM PETYIHPOBaA-
HUU, a JEICTBUE PETYIATOPOB OCHOBAHO HA TOH K€ UHEPTHOCTH.

Ouibu 1 ThIOPHHT, NPUMEHSBIINE K CJIOXHBIM arperataM TEPMHH CH-
CTeMa, CBOMMHM 3aKOHAMH M T€OpEMaMH OOpEeKasll CIIOXHBIE arperaTbl Ha
HeynpasisieMocTb. Tak 3aKOH He0OXOJIMMOro pasHooOpasust Dumodu, yTBep-
kKIaet, 4yTo 3G PeKTHBHOE (YHKIMOHMPOBAHHE CUCTEMBI MOXET OBITH oOec-
MIEYCHO TOJIBKO B TOM CIly4ae, KOTAa pa3HooOpasue (HEOoNpeneIeHHOCTh)
CHCTEMBI YIIPaBJICHHS HE MEHbIIE pa3HooOpa3us (HEONpPEeAEIEHHOCTH)
yIpaBisieMoro oOBbEKTa, pasHOOOpa3ue CUCTEMbl HE MEHee pa3HooOpasus
BHelHel cpeapl. Ho B cooTBeTcTBHM ¢ TeopeMoil ThropuHra cyuiecTByeT
MOPOT CIOXKHOCTH CHCTEMBI, 32 KOTOPBIM JTI000€ e¢ (CHCTEMBI) ONMCAHHUE
(T.e. mobast ee Mojenb) OymeT CIOXKHEE CaMON CHCTEMbl — MUHHMAaJIbHOE
OINHCaHME U €CTh cucTeMa. Bompeku JIoruke TeOpEeTUKOB, CIO0XKHBIE arpera-
TBI, HAIpUMEp KOMIIBIOTEPHI, OBUIM CO37aHbl. Bmpodewm, mpenckasyeMocTh
UX TMOBEACHHS 00ECIeunBaeTCsl BBICOKOW OJHOPOJHOCTBIO M TOW ke N30bI-
TOYHOCTBIO, XapaKTEPHOM I 3JIEMEHTOB € IIPOrpaMMHOH Jorukou. He-
OTIPEAEIEHHOCTh TYT MAPATU3YETCs OAHOOOpa3neM.
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OnHooOpa3ne CBOWCTBEHHO TaKHMM HCKYCCTBEHHBIM CETETIONOO0HBIM
o0Opa3oBaHusiM (OpraHu3almsM) Kak WHPOKOMMYHUKAIMOHHBIC ceTH. M k
HHUM IOHSTHE CUCTEMBbI BIIOJIHE NIPUMEHUMO, HO, KaK OyeT MoKa3aHo jajee,
MPUMEHUMO TOJIBKO B CBSI3KE C MOHSATHSIMHU OpraHU3alus U CTpyKTypa. UH-
(hopMaIMOHHBIC CETH CO3/IaBAJIUCh U CO3AIOTCS, HO MOPOM MPOEKTHI UX CO-
3IAHHS WIIK MOJEPHHU3AIMH TepIsT Kpax. To ecTh mpakThka (M MpeXxae Bce-
ro «IpakTHKa KaTacTpo(d»), yKasplBaeT Ha aKTYaJbHOCTh 3HAHWH HHCTPY-
MEHTAJBHOTO THIIA, MIPUTOJHBIX K CO3/IaHUI0 TEXHOJIOTUH IOCTPOCHUS CH-
CTeM C 3aJlaHHBIMHU CBO¥cTBaMu. U 37ech MpeCcTaBisIeTCs aKTyalbHOM pe-
YKL TOHATHHA TPUMEHHUTENILHO K OrPAaHUYEHHOMY MHOXECTBY CJIOXKHB-
IIMXCS WM CKIIAIBIBAIOIIUXCA B HACTOSIIEE BPEMsl MACIITAOHBIX HCKYC-
CTBCHHBIX CHCTEMHBIX 00pa30BaHHIA.

Ilonamue cucmemsl 6 KOHmMeKcme NOHAMUILL «Kopeanu3zauusa» U KCmpyKmypa»

B [3] moka3aHo, 9TO A7 ICKYCCTBEHHBIX CETEMOJOOHBIX OpraHU3aluni,
B KOTOPBIX KOMMYHUKaTHBHas (OpraHM3allMOHHAs) COCTaBJIIOIIAs IpeBa-
JUPYeT MO CIOXXHOCTH HaA (U3MYECKOW COCTABISIOUICH, CHCTEMY €cTe-
CTBEHHO paccMaTpHuBaTh KaK OJHO W3 MPOSIBICHUH €IMHOI CYIIHOCTH «Op-
TaHU3alUs, CUCTEMA, CTPYKTypay». DTO ke MOXKHO CKa3aTh U O APYTUX ABYX
acreKkTax (MIocTacsax) HeNTOCTHON TpHaabl — OPraHU3allK U CTPYKTYpE, TaKk
KakK BCE TPH MOHATHS HAXOAATCS B KOHTEKCTHOH 3aBUCHMOCTH. DTy TpHamy
OyleM HCIIOIh30BaTh B Ka4ECTBE OOLIETO MOHATHS, Yepe3 MPU3MY KOTOPOTo
JIOJDKHBI pacCMaTpUBaThCs CHCTEMa, OpTraHU3alusl U CTPYKTYypa.

JanHas equHas CyIIHOCTH, CBO€OOPA3HBI CHHEPTH3M, 110 CBOCH CyTH,
OsKe K OpraHu3My, 4eM K MexaHu3Mmy. Takoil moaxox mpeacraBisiercs 1o-
CTaTOYHO OPraHWYHBIM, TaK KaK paccMaTpuBaTh JI0OOH OOBEKT BHE pac-
CMOTPEHUS €ro AeUCTBUS HENMPOAYKTUBHO. A pacCMOTpPEHME JAEUCTBUS CETE-
MoTOOHBIX 00pa30BaHUI BO3MOKHO TOJNBKO B paMKaxX MOHSATHHHON TpHambI,
a HMMCHHO: MHOXCCTBO ﬂeﬁCTBy}OmHX o €AWHBIM MpaBUIaM 00BEKTOB
(371eMEHTOB OpraHM3aIMn), COOCTBEHHO €MHbIC ISl BCEX MpaBHiIa JCHCTBHS
(cuctema), pe3ynbTaThl AEATEIBHOCTH (CTPYKTYpHI). DIEMEHTHI OpraHu3a-
U (BO3MOXHO, B CBOIO OUYepellb, TOXKE OpraHM3aluu) akTUBHBEL. OHHU CHO-
COOHBI CaMOCTOSTENIFHO OCYIIECTBIAThH JESTEINBHOCTh, COO0pasysich ¢ «3a-
JIO)KEHHOM» B HUX CHCTEMOH - KOMIIJIEKCOM TIPAaBWII, HATIPABIISIONINX U HOP-
MUPYIOIUX JESATEIbHOCTh. XapaKTepHO, YTO BCE 3JEMEHTBI OpPraHU3aluu
JIefcTBYIOT o onHOM cucteme. [lo penepTyapy 3HauuTenbHas (HO HE BCA)
JaCTh MPABMWII  JICSTEIBHOCTH CBOJHUTCS K B3aUMOCHCTBUIO C IPYTUMH 3JIe-
MEHTaMHU OpraHu3aluu, ¢ 00pa30BaHHEM pa3sHOOOpa3HBIX accolUanuii (1e-
MOYEeK) B3aMMOJEHCTBYIOIIMX 3JIEMEHTOB B IIpollecce pelieHuss HeKoi 00-
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mei 3amaun. To ecTh ¢ 00pa3oBaHWEM CTPYKTYp AJIs JEUCTBUS, KOTOPHIE
NpEeBPAIIAIOTCsl B AEHCTBYIONIME CTPYKTYPhI B IIPOLECCEe pealn3aluy B3au-
MOJEHUCTBUS.

CrnenyeTr OTMETHTh, YTO MPHUBEAEHHOE CHCTEMHOE TOJIKOBAaHHE OMHpa-
€TCsl Ha MPHHIMIT «HEOIPEAEIEHHOCTU-I0NOIHUTEIbHOCTH-COBMECTHOCTI
(HAC), chopmymupoBannsiii bapannessim P.I. Ha ocCHOBE TpWHHTapHOI
nmapagurMel [4] ciaemyromuM o0pa3oM: 6 yerocmHou mpuade Kaxcoas napa
9NEMEHMO8 HAXOOUMCS 6 COOMHOWEHUU OONOIHUMENIbHOCMU, a Mpemuti
3a0aem mepy COBMECMHOCMU, AGIAEMCS U UX CHOCOOOM CYWeCmBOBAHUs
(mModycom), u eenepanuzosanHvim nocpeorukom. Ilpu smom abconrromusayus
(noanas onpedeneHHocms) 000U KOMNOHEHMbl pa3pyuaenm yeiocmHoCcms
mpuaobi.

[Ipumepno sto xe nexmapupoai uiocod [Imaron B cBoéM mpoms-
BesieHnn «['ocynapcTBO»: «HEBO3MOXHO COYETaTh JIBE BEUW 0e3 Hau4us
TpeThel: MKy HUMHU He0OXOIUM CBS3YIOLIHU 2eMeHT. Her mnyure cBsi3y,
4yeM Ta, KoTopasi o0pasyeT u3 caMmoii ce0s M CBSI3BIBAEMBIX €10 BEUIeH OTHO 1
HepenmMoe 1ienoe. s Toro 94TtoObl YBHUAETH MPEOMET B MHPE BHIUMOM,
HEJJOCTATOYHO MpeAMeTa M 00JIaIaloIero 3peHUeM Ii1asa: Ul 3pUTEIILHOTO
BOCTIPHATHS HEOOXOIUM €UIE U CBET, MIYIIHI OT COJTHIIAY.

CMBICTT TEpPMUHOB, OPTaHU3AMU», «CUCTEMay U «CTPYKTypa» — WHTY-
UTHBHO TIOHATEH, U B OOBIJCHHOIH peYd TEPMHMH CHCTEMa HEPEIKO HCIIOIb-
3yeTcsi B CBSI3KE C TEPMUHAMH OpraHH3alus U CTPYKTypa, HalpuMmep, «4To-
OBl 3aHATH JDOCTOHHOE MECTO B CTPYKTypaxX Hallell OpraHM3alidl HYKHO
YCBOUTH €€ CHUCTEMY M HEYKJIOHHO cjenoBaTh ei». Ho s Hyx 1 KOHKper-
HOM NPaKTUKU HEOOXOJTUMO IMOJHSITH MX CMBICI W3 TIyOMH MHTYWIMH Ha
YpOBEeHb co3HaHMA. J[lanmee mpeacTaBieHa MOIBITKA KOHCTPYKTHBHOTO TOJI-
KOBaHUsI MIIOCTACEH €IMHON TPHaJbl — «OPraHU3alHsI-CUCTEMa-CTPYKTypay.
HMeHHO, TONKOBaHHUA, a He OMpejieNieHus, H00 Hala Tpuajaa — 3TO HEKHi
eIWHBIA CHHEPTu3M. U crucTemMa MMeeT CBOIO CTPYKTYPY, H CTPYKTypa MOJ-
YHHEHA HEeKOH cructeMe. BeE 3/mech oprann3aiuoHHO B3aUMOOOYCIIOBIICHO.

Cuctema — 3T0 coco0 MOJYMHEHHS JIEMEHTOB (IIPEAMETOB) €IUHOMY
o01IeMy MopsaKy 1, COOCTBEHHO, CaM 3TOT MOPSIOK (PUTYa, MPOTOKOII, UTO
u T.11.). CucreMa sBJISCTCA WHBApPUAHTOM OpTraHU3aINH, T.e. HEM3MEHsIeMa
BHYTPEHHUMH B3auMOAEHCTBUsIMH. Eciu Te jxe aieMeHThl OyayT cle0BaTh
B CBOCU JEATENBHOCTH MHOMY €IMHOMY IOPSJKY, TO OHH OOpa3yloT MHOE
CHCTEMHOE MHOXECTBO (MHYIO OpraHm3anuio). [leiicTBue cucrteMm peanmsy-
eTcs mponeccamu. [Iporecchl sIBISIOTCS HHPOPMAILIMOHHBIMU BUPTYaIbHBIMH
00BeKTaMH, HOO TMpollecc — 3TO apaH)KUPOBAaHHAA IO BPEMEHH WM HEKUM
JIPYTAM CIIOCOOOM COBOKYITHOCTD PEajii3alii ACUCTBUN U N3MEHEHHUH YCII0-
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Buil. B 0obmieM cirydae cucTeMy MOKET NMPEACTaBIIATh HE OJUH, 8 HECKOJIBKO
IIPOLIECCOB, ACCOLMHMPOBAHHBIX B OJMH POJIEBOH areHT, M 3Ta acCOLMaIs
MOJTHOCTBIO XapaKTepU3yeT AMHAMUKY IOBEICHHS (OPTaHH30BAaHHOCTB) Op-
ranu3anui. OpraHu30BaHHOCTD — 3TO BHYTPEHHSSI XapaKTepUCTHKA OpraHu-
3allM, OHA OIpPEJEeNIIeTCs] HHTEHCUBHOCTBIO IIeJICHAPaBIICHHBIX —IIpOLec-
COB, @ HANPaBJIEHHOCTH MPOIIECCOB ONpenemsieTcst cucteMoi. Crucrema — 310
KOHIENuus (Mest) OpraHn3aliu, MaTh MOpsAKa B OPraHW3aluu, U €€ Marth,
U TOJIBKO B 3TOM KOHTEKCTE MOKHO TOJIKOBaTh 00 e€ marepuaibHocTH. Kak
K€ BUPTYaJIbHBIH OOBEKT BO3JCHCTBYET Ha (hU3MUYECKHE (BEIIECTBEHHBIC)
00bekTh? — Takke Kak HEBEIIECTBEHHAs KOMIIBIOTEpHAs MporpaMma Jei-
CTBYET Ha BELICCTBEHHBIC JIETalH MpUHTEpa. To ecTh MOCPEICTBOM CIEelH-
IBHBIX MPOTPaMM, Ha3bIBAEMBIX JApaliBepaMH, KOTOPbIE KaK JEMOHBI, SBJIS-
I0TCSI TIOCPEIHUKAMU MEXIY MHPOM JIOTHYECKMM (MCHTAJIbHBIM) U MHPOM
¢usnyeckum. B mobom ciryuae, paboTaromas mporpaMmma — 3To nporecc.
Opranuzanus — 7T0 MHOXECTBO DJIEMEHTOB, IEHCTBYIOIIUX IO OJJHOW 1
TOM K€ cHcTeMe, 0e3yCIOBHO MOJINHEHHBIX 3TOH cHUCTEME, 00pa3HO TOBODH,
Haxomamuxcsa mox €€ nrom. CoOCTBEHHO CITOCOOHOCTH M BO3MOYKHOCTH HC-
MOJHATH JAHHYIO CHCTEMY OIpenelisieT NPUHAUIe)KHOCTh dJIEMEHTa K opra-
HHU3anuH. XapakTepHO, IESITENbHOCTD 3IEMEHTa OPTaHN3aIMN OTIPEACIICTCS
(B OCHOBHOM) HE BHEITHHUM BO3JICHCTBHEM, a KaK OBl «BHYTPEHHHM MOOYX-
JIeHHeM». A BHYTpPEHHHE MOOYXICHHUS 3alaHbl cucTeMoil. OpraHuzanuio
00pa3yioT UJICHTHYHBIE [0 CHCTEME JJIEMEHTHI. Takke Kak, Halpumep, pa-
BEHCTBO YHCEII 10 MOYJIIO 2 ONpENeIsieT NX NPUHAIICKHOCT K MHOXKECTBY
4y€THBIX yncen. OJHaKo, OJHU U T K€ dJIEMEHTHI (Hampumep, JIoAu, U He
TOJIBKO OHI/I) MOT'YT OAHOBPEMEHHO MNOJYUHATHCA HECKOJIBKHUM MOPpsJAKaM
(cuctema ceMEHMHBIX B3aMMOOTHOIICHHUH, CHCTEMa MPOU3BOICTBEHHBIX B3aH-
MOOTHOIIEHUI U T. 1.), K&K U3 KOTOPBIX, TEM HE MEHee, TOCTaTOYHO
KECTKO ycTaHOBJIeH. KapTHHa esTebHOCTH TaKoro 3JIeMEeHTa «MHOTrOCTa-
HOYHMKA» BBIMIAJUT BEChbMa pa3sHOOOpa3HOH, W, 0e3 IEKOMIIO3MLUH Jes-
TEJILHOCTH Ha MPOLECCH M0 MPUHAIICKHOCTH K Pa3HBIM CHCTEMaM, €€ OmH-
canue (Mozelib) OyJeT He MPOCTO CIOXKHBIM (HABOPOUYCHHBIM), 8 HeaJeKBaT-
HBIM, XOTSI CaMH CHCTEMBI Bceraa mpocThl. [1o3ToMy BeIIeNeHHE B 000
OpPraHM3allMd CHCTEMBI IPEICTaBICT NPOAYKTHBHBIH MOMEHT aHalU3a.
[IpeacraBneHne 0 CyNIECTBOBAHUHU CIOXKHBIX CHCTEM HMOPOXKACHO HaOIoIe-
HHUECM 3a MMOBCACHUCM 3JICMCHTOB, HaXOJAIIHUXCA I10J UTOM HCCKOJIBKUX CH-
cteM. CIOXHOCTh TYT HPOUCXOJUT OT TOMBITKH CIOXHTh HEaJAUTHBHOE, U
n3-3a OTCYTCTBHUA KOT'CPCHTHOCTU B HeﬁCTBHHX Ppa3HbIX CHCTCM. Ho ecmn
ACATCIIBHOCTL CUCTEM T'apMOHHU3WPOBAHA, TO OJlHA U3 HUX MOKET 6I)ITI) uc-
MOJTb30BaHA ISl APaHKUPOBKHU JESTEINBHOCTH IPYTHX CHCTEM (CHCTEMHOE
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BpeMs), U TIPOTHO3HPOBAHUS WX COOBITHH. OTMEUYEHHOE OOCTOSTEIHCTBO
SIBJISIETCS LICHHBIM C IIParMaTHYEeCKOH TOYKH 3PEHHUS], MOXKET OBITh HUCIIOJIb30-
BaHO MPHU PeaIM3alMU MPOCKTHBIX MPOLEAYP KOMIIO3UIINU U AEKOMITO3HIIUH
[PU CHHTE3€ M aHAJIN3e OpraHu3aui.

CTpyKTypa - 3TO MIHOBEHHBII CHUMOK CBSI3€l 9JIEMEHTOB B OpraHH3a-
uuu. MHave ToBOps, OpraHU3aliid UMEIOT CeTenoao0Hy0 CTpyKTypy. Ecimu
MPEACTABUTh MHOXKECTBO JJIEMEHTOB OpPraHM3allMy [0 Hadvajga JAeHCTBUS
MIPOILIECCOB CHUCTEMBI, TO 3TO MHOXKECTBO MOXHO IPEJCTaBUTh KaK HEKYIO
HUYEM He OOYCJIOBIICHHYIO CyOCTaHIMIO — JIOTMCTHYECKYyI0 0a3y, KoTopas
MepBUYHA B OTHOILICHUH CBOMX COCTOSHHU. CTPYKTYyphl B OpraHH3alluH C
JCUCTBYIOILICH CHCTEMOH — 3TO YK€ CJIE/Ibl JIESTEIbHOCTH 3JEMEHTOB II0
cucTeMe (JIETOMUCH), CJIE/bl, — HANPABISIONINE MX JAIbHEHIIYIO NesTellb-
HocTh. [lo anamorum: pexa popmupyer Oepera, a 6epera HaNPaBIAIOT PEKY.
CTpyKTypHBl ONpEIEISIOT MPOCTPAHCTBO OPraHU3alMU, €CIIH TOJIKOBAThH €ro
KaK OHO TOJKYETCS B MaTeMaTHKe, IJIeé TPOCTPAHCTBO TOJKYETCS Kak JIOTH-
YECKHd MBICIIUMAsi CTPYKTypa, CIyKallasi Cpeioid, B KOTOPOW OCYIIECTBIIs-
FOTCSI JPYTHe CTPYKTYpPbI, (JOPMBI M T€ WM HHbIE KOHCTPYKIHMH, & TaKKe
(UKCHPYIOTCSL OTHOIIEHMSI MeX1y HUMU. CTpyKTypa, B JaHHOM KOHTEKCTE,
SIBJISIETCS, 110 CYLIECTBY, MHOKECTBOM OTPAHMYCHUI HA MOTOKH B MPOCTPAH-
CTBE M BO BPEMEHH OpraHu3allHu.

Cuctema omnpezensieT XapakTep (OPMHUPYIOIIMXCS CTPYKTYp, a OHH
ciyxar eil cpeacrBamu HaBurauuu. CTpyKTypsI B 00111eM ciiydae 00pa3yroT-
Csl U3 DJIEMEHTOB OpraHu3aluu (HO HEe TOJBKO M3 HUX) [0 MpaBUIiaM, 3a/a-
BaeMbIM cucteMoil. CTpyKTypa MPUHAIJIEKUT OPTaHU3alMH KaK Pe3ysbTar
BoIUIONIeHUs1 cucTteMbl. Cucrema — npodeHomMeH cTpykTypsl. CyliecTByer
TaK Ha3bIBAEMbIH «IPHHIUI CUMMOP(H03a», KOTOPHIM KOHCTATHPYETCS, YTO
3¢ PEeKTUBHBIE CUCTEMBI JIEHCTBYIOT TAKUM 00pa3oM, YTOOBI CTPYKTYPBI Op-
TaHU3alUU COOTBETCTBOBAJIN MAaKCUMAaJIBbHBIM TOTPEOHOCTSM sl peau3a-
UK €0 LeNieBOH (YHKIUH, HO HE MPEBOCXOAMWIN UX. 3/eCh peub HIAET O
cuHTe3e (00pa3oBaHMU) PETYISIPHBIX CTPYKTYP, & CHHTE3 BO3MOXEH, €CIIH
ecTh ()aKTOp, KOTOPBIN UTOXKHUT ITPOLIECC CTAHOBJICHUSL.

Ipunyun H/IC u xonyenyua IMBOC

WNH}pOKOMMYHHKAIMOHHBIE CETH, KaK JIIOObIE CETENOJO0OHBIE OpTraHH-
3alMM — PE3yJIbTaT UHTErPALlUY UMEHHO OJHOPOJHBIX 3JIEMEHTOB.

CoBpeMeHHbIE TeOpHs M NPaKTHKa CO3JaHMsl MaclITaOHBIX MH(OpMa-
IIMOHHBIX CHUCTEM Oa3MpyeTcs Ha KOHLENLHUH 3TATOHHOW MOJEIH B3aUMO-
nerictBus oTKpbIThIX cucteM (OMBOC). Ilnonorsoprocts OMBOC mon-
TBEP>KAAeTCsl TIO3UTUBHON NPAKTUKOM ¢ BBICOKOM pe3yapTaTuBHOCTBIO. On-
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HAaKO TOPOH BO3HMKAIOT 3aTPYIHEHHS C MHTEPIpeTanueil OCHOBHBIX MOHS-
TAH W KOHCTPYKUWH 3Toi Monenu. B pamkax mpurnmna HAC monsTHS M
KOHCTPYKIIMM JaHHOM KOHLENIWHU MPEACTaBISAIOTCS Oojee Mpo3pauyHbIMHU.
31ech IeMEeHTaMU OpraHn3aluy — 00BEKTaMH B3aUMOICHCTBHUS — SABIISIFOTCS
MH(OPMAIMOHHBIE MPOIECCH U MX acCOLUANNH, JOKIN3yeMble (KaK ITpaBHU-
JI0) B YCTPOMCTBAxX C MPOrpaMMHOM Jorukoil. Ciemyer OTMETUTh, YTO TaK
Ha3piBaeMas OTKpbhITocTh B OMBOC 03HauaeT OTHIOAb HE TOJIEPAHTHOCTD, a
TOTAIBHOCTh. BKITIOYEHHWE B OpPraHW3alUIO BO3MOXHO 3/I€Ch BIIEMEHTOB
TOJIBKO JUISI JIEMEHTOB OJHOI CUCTEMBI.
Ilapamempuueckoe ynpasnenue 6 Op2aHu3ayuAx

IIpencraBneHHbIN IOAXOA K MHTEPIPETALIMA CUCTEM, OPTaHU3ALUN U
CTPYKTYp CO3HAET MPEAIIOCHUTKHU Al TPOABMKEHHS IPUHIIMIIOB ITapaMeTpH-
YeCKOro ympasieHus [5] B cerenonoOHble opranu3anuy. 160 mapamerpude-
CKO€ YIIpaBJIeHHE OpraHM4YHO HUMEHHO K CETENOJOOHBIM OpraHU3allvy,
KOTOpBIE NPEICTABIAIOT COO0M pe3ynbTaT MHTETPAlid MMEHHO OJHOPO.I-
HBIX 3JIEMEHTOB. BhIe ObII0 yKa3aHO, 9TO 3JIEMEHTHI, BXO/SIIIE B OPraHu-
3allUI0, MOTYT OJHOBPEMEHHO BXOAUTh B APYTYIO OpPraHU3allUI0, TO €CTh
HaXOJHUTHCS IMOJ WTOM HECKOJNIBKHX CHCTEM OJHOBpeMeHHOo. Ho 3to maér
BO3MOXKHOCTB JJIsl OBICTPOH TpaHc(hOpMaIy OpraHnu3alii, €Clii BBOJUTH B
JIeficTBHE CUCTEMBI HE OJHOBPEMEHHO, a MoouepénHo. XapakTep KOJUIeK-
THBHOTO TIOBEACHHUS JJIEMEHTOB OPraHM3allUH, JACHCTBYIOIINX B COOTBETCT-
BUU CO CTIeU(UKONA 0HON U3 NPUCYIINX CHCTEMOH MpaBWII, MPUCYINEH Kak
CHOCOOHOCTh K@XX/IOMY JJIEMEHTY OpraHW3allid, MOXKET OBITh M3MEHEHO
MEPEKITIOYCHNEM KOJUIEKTUBHOW JIESTEIFHOCTH 3JIEMEHTOB Ha JIPYTYIO, 10
TOTO HE AEHCTBOBaBIIYI0. KorepeHTHOE NMepeKiIoueHne Ha JPYTYI0 CHCTEMY
MIPOU3BOANTCS U3MEHEHHUEM HEKOro OOIIETro JUIs BCEX MapaMmeTpa, HecHenu-
¢uueckoro dakropa. Peakiust Ha U3MeHEHHE HecnelM(UIECKOro mapamerpa
Takke OyneT Hecnenn(puieckoi (OTHOTHITHOM, THIa cTpecca). Kak mokaza-
HO B [5], mporecchl KOMIEKTUBHOTO pa3pemeHus mpo0iemMbl, BOSHUKIIEH B
pe3ynbrare M3MEHeHUs Hecnenuguyeckoro ¢axkropa, Ha 0aze coopraHusa-
IIUM MOT'YT NIPUBECTH K Pa3HBIM OTBETAM Ha OCHOBE OJHUX M T€X K€ IMPaBHIL.
O heKTHBHOCTh M peaTbHOCTh MTAPAMETPHUYECKOr0 YIPaBIICHHUS JIydlle Io-
ka3aTh Ha npumepax. Kak yumn Heroton: "IIpu M3ydeHuUM Hayk IpUMeEpbI
none3nee mpasun". IIpuMepsl AefCTBUS MapaMETPUYECKOrO YIPaBICHUS B
OMOJIOTMYECKNX OpTaHM3alUsIX (OpraHu3Max) MOKa3bIBAlOT HE TOJBKO 3(-
(PEeKTHBHOCTDh MAPaMETPUUYECKOr0 YIPABJICHHS, HO M JEMOHCTPUPYIOT €ro
npupoaonogo6HocTh. IlapamerpaMu ynpaBiaeHuUs 31€Ch SBISIOTCS HECHIELIU-
¢udeckre (HaKTOpHI, TEMIIEPAaTypa, KUCIOTHOCTh, MOJOXKEHNE OOIIero IeH-
Tpa Macc U T. M., TO €CTh HEUTO o0IIee Il BeeX.
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IIpumep U3 MeaUIIMHCKON mpakTuku. B [7] omwcanbl HaOMIOACHUS CO-
TPYOHHKA MEIOUIIMHCKOTO IEHTpa KaTHM(QOPHHUHCKOTO YHHBEpCHUTETa
A. Xspapu 3a MoBeJeHHEM OTIENBHBIX KIETOK cepaua. OH Bo3aelcTBOBa
HAa 3JIEMEHTHI )KUBOH TKaHU CEPIEYHON MBIIIIIHI MOJIOA0H KPBICHI TPUIICHHOM
— (epMeHTOM, pa3pyIIAIONIMM IIEMEHTHPYIOUIHHA KICTKH MPOTeHH (OENoK),
HO HE HapylIaollMM CaM{ KJIETKH, 3aTeM IOJydal CYCIEeH3MIO KJIETOK B
cpefe, coliepiKalleil ChIBOPOTKY KPOBH M JIPYTHE MUTATENIbHbIE BEIIECTBA.
[Mocne mByX-Tpex mHEW WHKyOAIH B CIICIIMATBHOM COCYJE KIETKH Cepima
BBHITSTUBAIUCH, YIUIOMIAINCH U MPUKPEIUIIOTCS K CTEKITy COCy/ia CIenralb-
HBIMH OTpocTKamH. [Ipu 3TOM moa MUKpPOCKOIIOM OBLIO BUJIHO, YTO, HANPH-
Mep, OfHa M3 CTa KJIETOK PUTMHYHO COKpamaercs ¢ gactotor ot 10 mo 150
pa3 B MUHYTY. DTO TOBOPHT O TOM, YTO PUTMUYECKOE COKpaIlleHHE cepAala
BO MHOTOM 00sI3aHO MyJIbCAIMU KJIETOK. MeXIly TeM KIIETKH B cOocyne poc-
JIM, Pa3MHOXKAJIICh, IX OTPOCTKH BCTYTIAIH B KOHTAKTHl APYT C Apyrom. Yem
OoJpIIee KOJIMYECTBO KIETOK COCNUHIIOCH APYT C OPYTOM, TeM OOJbIlee
YHCIIO WX HA4YMHAJO ITyJbCHpOBaTh. V, HakoHel, IMOCie OKOHYATEIHLHOTO
00BeIMHEHNS KIIETKH 3aITyJIECHPOBATN ¢ OJMHAKOBOM gacToToil. Ho 3TO He
BCE — OpTaHU3aIMs TKAaHU CepAlla B COCY/Ie [IUIa Aajbiie. B Hel mosBIsLTICH
MYJIbCUPYIOLINE C OJMHAKOBOI YaCTOTOHM Y3JIbl, 4acTh KJIETOK CpacTanach B
MepernoHYaThli MIaCT, KOTOPBIM BeCh B3ABIMAIICA M OIMYCKaJCs, MyJIbCUPO-
BaJI yXe KaK €JUHBIA OpraH, a He KaK COBOKYITHOCTb OT/IEIBHBIX KIICTOK.
Takum 00pazoM, CIIOXKHAsE OpPraHU3aLUsl COBOKYITHOCTH KIJIETOK — OpraHa,
0azupyercsi Ha JOCTATOYHO CJIOXKHOW OpraHU3aldy COCTABISIFOLIUX JJIEMEH-
TOB, Ha TIOJTHOM «3HAHUI KIIETKAMH BCEH CHCTEMBI IPABIII €CTECTBEHHOTO
MOCTPOEHHS CTPYKTYp opranusanuu (oprana). Ho, mouemy Obl UM ee He
3HaTh. Be/ib 3TO «3HaHME» U OMpPEeIsieT UX CYIIHOCTb.

ITpumep «u3 >ku3HN HaceKOMBIX» [8]. OKkyKimBaHue 0ab0YKH (HACEKOMOTO)
pu MeTaMop(o3e MPOUCXOIUT Yepe3 pa3ynopsfounBaHie: TyceHnmna (Ky-
KOJIKa TYCEHHIIbI) PEBPAIaeTCcsi B MyTHYIO )KHJIKOCTh. 3aTEM 3Ta MyTHAS
JKHIKOCTh JOCTaTOYHO OBICTPO mepecTpanBaeTcs B 0a0ouky. [Ipuuém, ecu
aKKypaTHO 0TOOpaTh 4acTh «MYTHOH MHIKOCTH», TO OCTABILA’CS BCE PABHO
obecrieunT (3aBepiuut) rnpouecc Meramopdosa. [losBUTCS MoTHOIIEHHOE
HACcEKOMOE, TOJIbKO MEHBILIET0 pa3Mepa. B 3ToM HeT HUYero yAMBUTENBHOTO.
U xykoska, u 6a004Ka COCTOST U3 OJHUX M TEX KE HIEMEHTOB (KJIETOK).
[TpoucxomuT KOrepeHTHOE MEPEKIIOYEHUE IIEMEHTOB C OHOW CHCTEMBI Ha
Ipyryto. B atom npossisiercst cyTh MeTamopdosza. Cam mporece nepexona
BOCIIPUHUMAEM, KaK Xaoc U OOBIYHO aKLIEHTHPYEM BHUMAaHHE Ha €0 Pe3yiib-
tate (opme), a poIiece Iepexo1a HIEMEHTOB OPTaHNU3aIlH C CHCTEMBI Ha
CHCTEMY HE IMEET CEHCYAIbHO IMOCTHKUMBIX KBUBAJICHTOB. /1 HanBHUMA-
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TeJbHEHIIIee HaOM0IeHHE 32 OJHON pa3BUBAIOIICHCS TYCEHUIIEH HE TTO3BO-
JIUT HaM TIpeJICKa3aTh ee IpeBpalieHre B 0a00uKy.

Pazymeercsi, «<kOHCTPYKTOPCKHE 3aMBICIIB) U «TEXHOJOTHU TPUPOIBI
HaMHOI'O HpCBOCXO[[SIT YCIOBCUYCCKHC, KOHHpOBaTI) X Mbl HC MOXXEM, HO
BeZIb ¥ 33J]a4M HAalllk MHOTO CKpoMHee. [1pu opranuzaiuu (GyHKIIMOHUPOBa-
HUST THOOKOMMYHHKAIIMOHHBIX CETEH, T/Ie MEXaHH3M B3aUMOJICHCTBHS UH-
(hOopMAIIMOHHEIX TPOIIECCOB U CAMU TPOIIECCHI MBI CO37]aéM CaMHU, TIPUHIIHITBI
MapaMETPUIECKOTO YIIPABICHUS MOTYT OBITh BIIOJIHE YMECTHBI, KaK B CMBIC-
ne 3 (GeKTUBHOCTH, TaK M B CMBICIIE peann3yemMocTi. KoHeuHo, 3TOT MeTof,
HEJb3sI PallHOHAIHFHO 000CHOBATH, HO MTOJB30BATHCS UM MOXKHO. XOPOIIIO
3HATh UCTUHY (HE (aKT), HO ISl TEXHOJIOTHH JOCTATOYHO 3HAHUS OCHOBOIIO-
JIATaloIeTo MPUHIIHIA JSHCTBHS.

[IpencraBneHHbII TOAXOI K HHTEPIIPETAIIA CUCTEM, CTPYKTYp U Opra-
HU3AIUHA, OTIMYACTCS OT TPAJAUIIMOHHOTO, HO OH HE MPOTHBOPEUHT 3aKOHO-
MEPHOCTSIM peallbHBIX MPOIecCOB. boiee TOro, OH BHITEKAET (KaK HCIIONb-
3yeMbIil 10 (GaKTy) U3 MO3UTHBHOW MPAKTHUKH, ONpEAeIsieT OCHOBHEBIE Cpell-
CTBa MEePEBOA ITOH MPAKTHKH HA YPOBEHD TEXHOJOTHH.
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3akjoueHue

«Kyoa mul 3a6én Hac?» — aAX cmapblil 6CKpUYAIL.
«Tyoa kyoa naoo!» — Cycanumn ckasar.

K.®. PeuteeB «MBan CycaHun

A cmpemnioce yoedums 6 mom, umo cKaxicy,
He MOJIbKO NPUCYMCMBYIOUUX 30eChb, XOMmsl
CyHUCh 9mo, 5 ObLL Obl 6 BOCMOP2E; HO
271a6Has Yellb Mosl — YOeOums camozo ceos.

IImaTon «®enoH»

Hapetock, 4T0 XOTh HEHAJOJTO YAAJIOCh OTBJIEUYb YUTATENS OT 3aKO-
CTEHeJION (KarcylnupoBaHHOW) CUCTEMBI MBIIIJICHUS, BHEAPEHHON B CO3HA-
HHE B IpOIlecce OHAyYUBAaHMA B IIKOJIE U By3e. Beab UMEHHO B CTPOroM Jo-
Ka3aTeJIbCTBE IPUHIMINAIBHOTO HECOBEPIIEHCTBA BCAKON 3aCTHIBIIEH CH-
CTEMBl MBIIUICHHS COCTOUT IIOJUIMHHBIH CMBICT TEOPEMBl MaTeMaTHKa
K. I'énens. Ilpeacrasisercs, 9To caMoil MyApOW MBICIBIO DWHIITEHHA Oblila
crenyronias: «Bpl HUKOTAAa HE CMOXETE PEIIUTh MPOOJIEMy, €CIIN HE H3Me-
HHUTE TOTO CTHJISI MBIIIUICHHS, KOTOPBIN €€ TIOPOIHII».

VHTYyHTHBHO MOHSATHO, YTO €CJIM B SBJICHUU IPUCYTCTBYET KaKasi-TO 3a-
KOHOMEPHOCTb, TO MOJOOHAsI 3aKOHOMEPHOCTD JIOJKHA 0OHAPY)KUBATHCS U B
NpUYMHAX, MOPOXKAAIOUINX 3TO sBieHHe. [Ipu  JormcTHdeckoM Moaxofe
UAYT OOIIEero K 4acTHOMY, CHadajla CMOTPAT MO-KPYIHOMY, HIIYT OOIIue
YepTHl, I00aJbHbIC U CHHXPOHHBIE MPOIECCHI, «ONO3HAIOM COHAY W JHIIb
MIOTOM YTIIyOJIIOTCS B JIeTalli, HUKOT/Ia He 3a0bIBas UX MecTo B oOImel cu-
creme. OMHAKOBOE MIPOUCXOIUT OT Oobmioro obmiero. Beskas 3akoHoMep-
HOCTb — 3TO CO3/IaHHasl 3aKOHOMEPHOCTh, MHBIX HET. ['apMOHUS sBisieTCS
MIPEAYyCTaHOBJICHHOM.

3agaya cCOBpEMEHHOT0 00pa30BaHUs COCTOUT HE B TOM, YTOOBI HAYYHUTh
YENIOBEKa CAMOCTOSITENIbHOM JESATEIbHOCTH, a B CTPEMIICHHM HHTEIIEKTY-
QIPHO YHU(HIIMPOBATH €r0, 110 CYTH — CHaOANTh UCKYCCTBEHHBIM MHTEIUICK-
TOM, BBITECHHB €CTECTBEHHBIH (MHTYWIHMIO), NMPHUBUTH TakKOW YIOOHBIH M
KOMITaKTHBIN «0aiicuk-pazym». Kak roopwim panee: «J[ins 3areMHeHus
YMOB €CTh MHHHCTEPCTBO IIPOCBEIICHbS». Majio KOMy B 3TOH XKHU3HU yJacT-
Csl COXPAHUTh €CTECTBCHHBIH MHTEIEKT. HO MIMEHHO Ha TaKMX OCTAaBIIMXCS
B «OKHBBIX» JIIOJIEH 1 HaleseHa 3Ta KHura. OcTaabHBIM OHA OyJeT HelpHAT-
Ha, TaK KaK YBOAMT 3a MPEAEIbl HCKyCCTBEHHOTO MHTEIUIEKTa. OHU MPOCTO
OOBHHAT aBTOpa B OOCKypaHTH3MeE, MO0 HEBO3MOXXHO OOBSICHUTH UEIOBEKY
TO, OT HETIOHUMAaHUSl YETO 3aBUCUT €ro 0JIaromnosyyue.
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[TpuunHa: 4yenoBeK MPeryCMOTPUTEIBHO JIMIIEH TPaBa HAa COOCTBEH-
HOE CO3HAHUE, OTPAaHNYEH Mpe/eslaMH HOTPEOUTENbCKUX (QYHKIHHI.

YT0 MOKHO CKa3aTh OTHOCHTEIHLHO HCTUHHOCTH HAIIMCAHHOI'O B KHUTE?
Kak rosopun H.bop: «McTuna sBusercs riryOoOKoH, eclnyu ee OTpHIIaHHE He
SIBIISIETCSL JIO)KHBIM, HO TPUBOAMT K JIPYTUM TIyOOKHUM ucThHam». C oToM
MO3HIIH MCTHHA «HE3BAHBIM TOCTh, XyXKe TaTapHHA» — BOOOIIE MEHTAJIbHAs
nporactb. [Tonpobyiite onpoBeprayTh. Brickas3piBaliTe MHEHUS U TIOJISIPHBIE,
U 3aroJsipHbIE.

Jlronu, guTaromue KHATH, KaK MIPAaBUIIO, PEIKO NeNafoT OONbIINE AeHb-
ru. Tak MoXeT OBITh, OHU CTaHYyT A€NaTh XOTs OBl HeOosbmme kaurn? Ko-
pode, ecTh HafeXKaa, YTO Peakys YuTaTesneil Ha 3Ty paboTy MpencTaBUTCs
[IPOLIECCOM TPOJOJDKEHUSI HAdaThbIX B HEM MCKaHWi, reHepanueil  cepuu
OoJiee COBEPIIEHHBIX KHUT. Tak MOXET BO3HHKHYTh COOPTaHU3aLNUs JIOJIEH,
He OOLIAIOMINXCSl HENOCPEACTBEHHO JIPYT C IPYTrOM, HO CIIEAYIOIIUX eIUHOM
cucreme. Benukuii tior CBamu BeBekaHaHma cuuTaj, YTO JOCTATOYHO He-
CKOJIBKHMX COTCH AYXOBHO IPOCHYBIIHXCSH H}Oﬂeﬁ, YTOOBI MX MBICIIH CMOTJIN
W3MEHUTh MEHTAILHOCTH BCETO 4YeJoBeuecTBa (BCHOMHUM «dddekT coToii
00€3bsIHbI»). A TIPOCTO KPUTHKA, Oy/b OHa COKPYIIUTENEHON WK Onaroxe-
JaTeNbHOM, cama no cebe HUMKak He oOoramaer KpuTHKyromero. OT3bIBBI
Tuna: «Bama kHuMra — mocobue MO MpPaKoOECHIO ISl MHTEIUICKTYalbHO
MOIIHBIX JIETEHEpaToBy, yxe Obuth. Ha camom e aerne, KHAra paccuuTaHa
Ha TPOCTHIX CMHUPEHHBIX JIIO/CH, BEJMKHX MBICIHUTENICH M THTaHOB JyXa.
[MompoOytite camu modumocopcTBoBaTh. Ho yurure, uro, kak yunt Hamm-
MOB [1], «®unocod — 3TO MBICTUTETH, CBOOOTHBIN OT MapaIurMbl CBOETO
BpeMeHn». OcBOOOIUTECH OT IILTaKa I0TM, TIOTyYCHHBIX IIPU OHAYYNBAHUH B
IIKOJIE U BYy3€, OT pabCKOTO CHHAPOMA «IIOJIE3HOTO HACEKOMOT0». ABTOP,
TEM HE MEHee, M3 CBOCKOPBICTHBIX MOOYXKIECHHH MOOYKAaeT yuTarenedl K
KPUTUYCCKHUM 3aMCYAHUIM. Oun IOMOTYT, KaK €My KaX€TCsA, HaIlOJHUTH
HUBBIM COZIEPIKAHUEM CIIEAYIOIIee U3aHNe HACTOAIeH KHUTH.

I'na3 mo6oro numIymero BCE-Taku «3aMbuieH». YuTaTenap MHOTAA CIIOo-
coOcH yBUIETh B HAITUCAHHOM 0OJIBIIIC, YeM caM aBTop TekcTa. MHade, 3auemM
oH (umTarens) ObUT OBl HyXeH aBTOpy? Hampumep, unmrtaro omHy CTaThio,
aBTOp, OWYysl CBOMX OIIOHEHTOB, OCTPUT: «...a TPETHH C aILIOMOOM 3asiB-
JISIFOT, 9TO, MOJI, B IAaHHOM paiiOHE 36MHOTO Iapa BOOOIIE CYIIECTBYET aHO-
ManpHas 30Ha. [losaraio, 4To HACTOSIIME aHOMAJIbHBIC 30HBI HaXOISTCS B
TOJIOBAaX MOJOOHOIO THUIA JINTEPATOPOB». 3/1€Ch, YBIEKIINCH IMOJIEMHUKOH,
aBTOP IPO3€BaJl JaHHOE €My OTKPOBEHHE: B CaMOM Jelie, OyKBaJbHO U, He-
COMHEHHO, HAIllM TOJIOBBI CaMble aHOMaJIbHbIE 00beKThI BeeneHHoH, 100 oHn
K€ OTHOBPEMEHHO U e€ cyOBeKTHI. VICTHHHO Tak.
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