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AHAJIN3 CBOBOJHOT'O TAAEHUA

BBEJIEHUE

[IpunsTo cumrare, uro ['anmuneit ObuT reHwmii, a npeacraButrenu CBaroil MHKBU3UIMN —
9TO HEBEKECTBEHHbIC Joau. Ho 310 manmeko He Tak. PaccmorpuM crenyrolee MoJI0KEeHHE,
HarpasineHHoe IMukBusunmei nporuB [amuies: s[CHO, KaMEHb HE MOXET IPOSBIATH
COBEPILUECHHO OJAMHAKOBON HAKIIOHHOCTH K BOCIPUATHIO HOBOT'O ABUKCHUS UM YBEIUYECHUIO
CKOpOCTH, B CiIy4ae, KOTJa OH YK€ JBHXKETCS C OOJIBIION CKOPOCTHIO UM, KOTAa OH JIBHXKETCS
MemneHHo. KrTo ke u3 HuX Tyr npas? Bemukuii Apxumen, yTBepKAal, 4yTO "Bpems
HE00XO0IMMO HMCKIIIOYUTh M3 (PU3MKM Kak JIOKHYIO CymHOCTh". IloHumast, uro Apxumen He
Mor OpocaTb CjOBa Ha BeTep, s pewmwl A00paTbCcsi O CMbIC/IA, CKa3aHHOro HMM. B
COBPEMEHHOM HayKe MNPHUHATO CUUTaTh, YTO Hpoluecc (B T.4. MPOLECC IBMKEHUS) — ITO
apaH)XMpOBaHHAs MO0 BPEMEHM WJIM HEKHM JPYTUM CIIOCOOOM COBOKYIHOCTh peasln3alui
JEUCTBUM M U3MEHEHWH ycinoBUH. PaccMOTpuM, Hampumep, NpOLECC IABHKEHUS TENl IO
JEHUCTBUEM CHJI TATOTEHUS B apaH)KUPOBKE M IO BPEMEHM, M IO IpOocTpaHCTBY. Ilouemy
MMEHHO 3TOT nporecc? Bo-nepBbIX, 3TOT NPOLECC ABWKEHUS HE 3aBUCUT OT Macchl Teja, a
Macca 3eMJIM MIOCTOSIHHA U, CIIEI0BATENIbHO, XapaKTep JBUKCHUS B apaHKUPOBKE 110 BPEMEHU
TYT NMpeAeabHO MPOCT, TaK K€ I POCT, KaK U JBHXKEHHUE 1o uHepunu. CBOOOAHOE MajieHne —
PaBHOYCKOPEHHOE II0 BPEMEHHM JABW)KECHHE, €AMHCTBEHHBIM Cllydall TaKOro IBW)KCHHS B
IpUpoJe, 10 KpaiiHel Mepe, B IPU3eMHOM o0sacTi. Bo-BTOPBIX, Cuila TATOTEHMS], KaK U CHJIa
UHEPLHH, SIBJISETCSI KOHCEPBATUBHON CHIION (eficTByeT Oe3 aHepro3arpar), CUjIoi 00bEMHOMN
U, CJIEZIOBATENbHO, HE CO3/1aéT AeopmMauy Tell, HOPOXKAAOLIeH HOBbIE CUJIbI, HapyLIaroIne
XapakTep paBHOYCKOPEHHOIO ABM)KECHHUS. 3/1€Ch TPaBUTALMs T€HUAIBHO HCIIONIB3YeT 2-1 3aKOH
HrroToHa, 4T0oOBI M30aBUTLCS OT €ro ke AeHCTBUA. Maes JaHHOH cTaTbU HaBesHA YTECHHEM
Tpyaa Dunepa "OcHOBBI JUHAMUKH TOukH" [1].

AHAJIN3 CBOBOJHOI'O MAJIEHUSI B APAHKUPOBKE IO MPOCTPAHCTBY

B cooTBeTcTBUM € COBpEMEHHBIMU MPEJCTABICHUAMH MaJCHUE TeNl TMPOUCXOIUT C
YCKOPEHHEM, C OTCYTCTBHEM cui nedopmarnuu (MHEpIMU) Ha HeM. To ecTh TsDKeble Teja
CTPEMSATCS BHU3, XOTSI OHU HE MOJIBEPIKEHBI IEHCTBUIO KaKoro-nubo ummynbca. Ecnu cunrarsb
MPYy>XUHY CMHOHHMOM CHJIbI, TO CHUJIa TATOTCHHUA CMHOHHWMOM CHJIbI HE SABJIACTCA. CKOpOCTB
OTHOCHUTECJIbHA, U MOXHO CKa3aTb, CKOPOCTHL — ITaCCMBHAasA BCJIMYMHA. A BoOT YCKOPECHUE —
axktuBHasg. Ho He BCAKOC, HAITPUMCEP, YCKOPCHHUEC CBO6OJIHOFO IHaaACHUA TaKOBBIM HE SIBJIACTCA.
Ero ne m3mepumn akcenepomerpom Ha MKC. U gaxe yckopeHHE YCKOpPEHHUs HE BCEra
aKTHBHO, TIPUMEP, TO KE YCKOpeHHue g. Beap muHaMoMeTp TOXe JBUKETCS BMECTE C TEJIOM C
TOM K€ CKOpPOCTHIO, IIO3TOMY OH HE SIBISIETCS] HAOJI0aTeNIeM, OTHOCUTENIBHO MAaJaroIIero C
HUM BHH3 Tena. HabmomaTenb T0/bKeH HaXOIUThCS, T.C. — «HAJl CXBaTKOW». Henb3s yBUACTH
TO, C IIOMOIIBKO YEro ThlI BUIUIIB. Cuna MNPUTAKCHUA W YCKOPCHUC HE CYHICCTBYIOT
OOIHOBPCMCHHO IJIA OZ[HOI71 U TOU ke YaCTUIlbl B TOM CMBICJIC, UYTO HC MOT'YT OBITH HN3MCPCHDBI
OJIHOBPEMEHHO WJIM OJHOMECTHO. TO K€ CHpaBeJIMBO U B OTHOIICHUM TI'PABUTAIMOHHOM
MacChl, yCKOpPEeHHUS, U T.H. "cwt uHepun''. ['0BOps MO-UHOMY: TIPEIOCTABIIEHHOE caMOMy cebe

B CBOGOI[HOM MPOCTPAHCTBC TCJIO HAYUMHACT ABUTAaThHCS TaK, qTOOBI HAa HETO HE HeﬁCTBOBaHH
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HUKaKWe CHIIbI, TO €CTh CHJIbI, BhI3bIBatOIIKE Aedopmariuio tena. ToT ciydail, Koraa cuil Her,
a YCKOpeHHE ecTb! VYIMBHUTENBbHO, YTO TEME YCKOpPEHHUs YIENSeTCs Topas3lo MEHbIIE
BHHUMaHUs, YeM CKOPOCTU. Y CKOpPEHHE e, — 3TO CKOPOCTh TeJla OTHOCUTENBHO ce0si U CBOEH
CKOPOCTH, a MIOTOMY — BeJIM4YMHa a0cooTHasd. Hu B Kakue paMKu T€OpUH OTHOCUTEIIbHOCTH
He BMenjaromasica. IMEHHO C yCKOpEHUEM CBs3aHbl SIBJICHWS WHEpUMU W rpaBuUTanvu. B
apaHXHpOBKe MO BpeMeHH mMeeM V(t) = gt, a mpousBoAHas 1Mo BpemeHu Vi = g. Buaum,
paccMOTpeHHEe Ipolecca IBUKEHHUS B apaH)KUPOBKE 110 BPEMEHU HUKAaKOW MH(pOpMaIUu IS
pa3MbIIUIEHUS] HE CO3Ha€T. UTO HE yIMBUTENIBHO, U3 TPUBHAIBHBIX MPEANOCHUIOK MOYXHO
MOJIYyYUTh JIUIIb TPUBHAIBHBIA pe3ynbTar. [lompoOyeM paccMOTpeTh TOT e MIpoIecc B
apaH)KUPOBKE «HEKHUM APYTUM CHOCOOOM», HampHUMep, MO MPOCTPAHCTBY. SICHO, «BBIXOJ B
MIPOCTPAHCTBO» MPOILE BCEr0 OPraHU30BaTh Yepe3 SHEPrui0, MO0 HSHEPrusi coxpaHseTcs,
[I0O3TOMY OHA UMEET HEKU BHEBPEMEHHOU XapaKTep.

mv>/2 = mgh, To ectb v(h) = ,/2gh

JIns HATTIAIHOCTH IIOJIOJKHMM, YTO MBI HAXOAUMCS JHOO HA IUIAHETE, Te /2g=1, ecin

TAaKOM IUIAHETHI HE HALLJIOCh, IEPEXOJUM B CUCTEMY €IMHULL B KOTOPOU 2g=1
Teneps v(h)=+h . He Hanpsiralitech Ha pa3MEpHOCTH, AJI HALIETO MIPOLIECCa ABHKCHHUS

pa3sMEpPHOCTbE CKOPOCTHU L'"? BromgHe ecTecTBEHHA. Bripaxxenne v(hy=vh - 570 He
TEOpETUYECKasi, a OHKCIEePHUMEHTAIbHO TOATBEPKIAEHHAS 3aKOHOMEPHOCTh, B HEW HET
MecTa BpeMeHH. Pasznmenwm Bech mapmipyt maaeHuss or h mo 0 Ha h wuwHTepBanos
eounuynou Oaunvi. CKOPOCTh B KOHIIE KaXJOro y4yacTKa €JIMHUYHOTO WHTEpBaia h
najzieHust OyJIeT paBHa.

Vl:ﬁa V;z:\/z v Vpg=vh-1, thﬁ

A mpupanieHus CKOpOCTH OT HHTEpBaia K HHTEPBaTy OYAyT COOTBETCTBEHHO

- . TR 1 1
Avl.z_ﬁ_ﬁa Avh—l,h_\/z_ h_l_ﬁ*_mm‘z\m

YckopeHue ke 10 NpoCTPaHCTRY

1
AV/Ah = AV/1 = -

BuauMm, Ha KaXAOM CIEAyIOIIEM €IMHUYHOM WHTEpBAIE IAJEHUS NPUPALICHUM c€
CKOpPOCTH BCE MEHBUIE, IBUKEHUE 110 IIPOCTPAHCTBY TYT CTAHOBUTCA BCE paBHOMEpHEE U
paBHOMepHee. [lo-mHOMY, mpolecc 3TOro ABHKEHHS, B apaHKUPOBKE IO IIPOCTPAHCTBY,
MaHH(]eCcTUpyeT HeMUHEHHOe CHIDKEHUE POCTa CBOCH MHTEHCUBHOCTH. DTO yXKe JJISI MHOTHUX
JaneKko He oueBUAHBIN (akT. VI pa3MepHOCTh YCKOpeHHUs MO HpocTpaHcTBY L xoporio
JIOXKHTCS Ha 3TO OOCTOATENBCTBO. Bripouem, Takue AmuHHBIE TpeoOpa30BaHus MPUBEICHBI JIIS
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IIKOJIBHUKOB, HE 3HAOMUX AuddepeHnanbHoro UCUUCIeHUs. A MOXKHO cpasy,  uepes

1
npomseomryo viioh. V' = (Vh)' = —

ﬁ

YCKOpeHWE No EPEMEHM

g YeKop EHﬁ N0 NPOCTpaHCTRY

1
2 \-'IH

el > .

CKOpOCTE N0 EPEMEHH CKOpOCT NO NP OCTPAHCTEY

ke i

- t } h
Pue. 1. VeropeHNe H CKODOCTE II0 BDEMEHH H IO IDOCTDAHCTEY

B apamxupoBke MO IPOCTPaHCTBY IMpolecC MaJCHUs IMPEACTaBISETCs KakK MPOLEcC C
najalonield MHTEHCUBHOCThIO. MO0 BUAMM, YCKOpEHHME TaJeHHs [0 MPOCTPAHCTBY
HCMIPCPBIBHO YMCHBIIACTCA. I/I, IMOHATHO, CKOPOCTH MAaACHUA IO IMPOCTPAHCTBY C PACCTOSIHUEM
npupactaetr Bc€ MeHbIe U MeHble. OtrmernmM, Gpopmyny F=ma (F=may), B cBsI3u ¢ TeM, 4TO
YCKOpEHUE M0 MPOCTPAHCTBY HE SBISETCS TOCTOSHHBIM (an=Vy) YXKe i CBOOOIHOTO
najieHus], MPUMEHATh Hemb3s. [la 1 He Hy)KHO, 100 V'h OT Macchl He 3aBUCHT, YTO JJOKAa3bIBAET
— TpaBUTAIMS UMEET YHCTO UHEPLIMOHHBIN XapakTep.

[To cyTtH, yckOopeHHE TO0 TPOCTPAHCTBY — HW3BECTHBIM W3 MaTeMaTHYECKOH (PU3UKH
rpagueHT noteHnuana. Ho x morenuumany wbl emé BepHéMcsa. Ho oTmetum mpaBoTy
Cparoit UnksBusunuu, camotr eit! Kcratu, ecam TpakTtoBaTh Maccy Kak CBOWMCTBO Tea,
XapaKTepU3yIoIlee €ero CHOCOOHOCTh K YBEIWYEHHMIO CKOPOCTH B apaHXHpPOBKE IO
MIPOCTPAHCTBY, TO MpaB Jaxke U caM ANbOepT DUHIITEHH.
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A UYTO XKE CAEJAJ "'AJIMIIENA?

Ucropust ¢usuku yrBepkmaer, 4uro [amuieil XoTen W3MepHuTh, HACKOIBLKO HWMEHHO
YCKOpPSIETCSl TAaJICHHE, TO €CTh, HACKOJBKO BO3PACTAET B KaXAYKH CEKyHAY CKOPOCTb
najaromiero npeaMera. Ho kak mpoectu Takue uaMepeHus? COpachiBaTh MAPUKH C BHICOKOM
OamnrHu O€CIONIe3HO, OHU TAJAI0T CIUIIKOM OBICTPO. M3MepsTh k€ KOPOTKHE MPOMEKYTKH
BpeMeHu [‘ammnero Obuto HeueM. YacoB-CEKYHIOMEpPOB TOTNa HE cyimiecTBoBayo. [lambire,
COTJIAaCHO JIET€H/e, OH JEWCTBOBAN MOYTH TaK, KaTajl HIApUK MO HAKJIOHHOMY XEI00y, HO
MOJIB30BAJICS 1 OTCUETOB BPEMEHM IO OAHOW BEPCHUU CBOUM IYJbCOM, a IO JAPYroM —
CIEIIAaHHBIMH JUJIS1 TOTO BOASHBIMU YacaMu. B35 Beapo, MpOCBEPIINI B €r0 JHHUILE OTBEPCTHE
Y TOJICTaBWJI MOJT HETO cTakaH. B Beapo [Manuiieit Haauia BObI, a IBIPOYKY 3aTKHYIL.

Bo Bpems ombiToB lanmuineil onHOW pykoW MycKan IIapuK Mo kenoly, a Apyrou
YIOPaBIsl CBOMMH «dacamMM»: MYCTUT IIAPUK U OTKPOET OTBEPCTHE, & KAaK TOJIBKO ILIApHUK
JIOKaTUTCSl 10 HAaMEUEHHOW YepThl, 3aThIKAET IBIPOUYKY M yOMpaeT cTakaH ¢ HaOekaBIIed B
Hero BojoW. ['anmmeil B3BemMBan CTakaH M IO KOJMYECTBY COOpaBIIeics B HEM BOJBI
OTIpeNieNsiT MPOMEXYTKH BpeMeHH. OH, SKOObI, B IIYTKY TOBOPHII : "Mou CeKyHAbl MOKpBIE,
HO 3aTO 51 MOTYy MX B3BemmBath". .KoHeuHo, pu TakoMm croco0e U3MepeHHss BpeMEeH! OYeHb
Jerko Obu10 OmHUOUTHCS. YTOOBI YMEHBUIMTH BEIWYMHY BO3MOXKHOM ommOku, [amwmeit
KaX/IbIii OIBIT TOBTOPSUI MO HECKOJIBKY pa3, CTapasch HATPEHUPOBATBHCS TaK, YTOOBI Kak
MO’KHO IIPOBOPHEE OTKPBIBATh U 3aKPbIBATh ABIPOYKY B BEApPE ¢ BOJOW. B 3TOM Xj10MOT/IMBOM
JieNie YYeHbI mproopesn O0JIbIIYI0 CHOPOBKY.

Hcropuueckuit Mud yrBepxaaeT, uro ['anumeit caenan HeCKOIbKO COTEH TaKMX OIBITOB
U yoeauscs, 4To najJieHue MapuKa o HaKJIOHHOMY KeJIo0y He MPOCTO YCKOPEHHOE JIBUYKEHUE,
a paBHOMEpPHO-yCKOpeHHoe. (OJHako, Ha CcaMOM JieJe, TOYHO H3MEpPUTh, HACKOJIBKO
BO3pACTaeT CKOPOCTh MANAIOIIMX MNPEeIMETOB, camMoMy [anwiero Tak M He yJnajioch — OH
JOMYCTHJI OUIMOKY, YMEHBIIMBIIYIO BEJIWYMHY YCKOpeHUs Oosee uyeM BaBoe. I TouHOCTDH
MU3MEPEHHS BPEMEHHU 371ech He npudéM. [lopoyHa u cama MeTOauKa, U KaueHHE LIapuKa He
ABJISIETCS IBUKEHUEM PABHOYCKOPEHHBIM.

Jleno B TOM, 4TO MIAPHK IO KENOOY HE CKOJB3UT, a KATUTCS 0€3 MPOCKaIb3bIBAHUS, TO
€CThb — Bpaiaercsi. MOMEHT MHepIMHU apa paBeH 2/3mr%, HO 3T0 MIpY Bpall€HUU BOKPYT €ro
LEHTpa, Ha JeJie — XyXKe, TyT BPAIlEHHE MPOUCXOIUT BOKPYT MOMEHTAIIBHOW OCH, U B IJAHHOM
cilyyae HEOOXOJMMO TPUMEHSTh HE MOMEHT WHEpLUH, a TEH30p MHEPIMH, a ITO YKE He
LIKOJIbHBIA YPOBEHb, a YPOBEHb Mexmata. [ yCkopeHue ero ABuKeHus He UMeeT JTMHEHHOU
CBSI3U C YCKOpEHHEM CBOOOJHOro majaeHus. KaueHue mapuka OTHOCHTCS K HETOJIOHOMHBIM
CUCTEMaM M MPOCTOTO PEIICHHS HE HMMeeT. DTOW 3aJadyeil 3aHMMallUCh MHOTHE CBETHIIA
MareMaTuku U Mexanuku — ['enpux ['epn u Ilyankape, u, B 4aCTHOCTH, Hamu Kopuden —
KykoBckuit 1 Yaruteirud. Kak peaqbHO H3MEPUTh YCKOPEHHE CBOOOTHOTO TAJICHUS, TOKa3aHO
Ha pUCYHKe, — cTpaHuiia 3 1 u3 yueObHnka sxcnepumeHTanbHou pusuku P.B.IToms.
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§ 13. TAHTEHIHANLHOE YCKOPEHME, NPIMONMHEHHOE NBUXEHHE 31

BpeMeHd Af, aMepsioTca oW ONHUM W3 «EnOCO608 pezucmpayuu».
JTO 3HAYUT, YTO NpOLecC IBHIKEHHA CHAYAT1a ABTOMATHYECKH 3AMHCH-
BAETCA, 4 NMOTOM 9T 3amHch CHOKOHHO 0GpaGaTsiBaeTcs.
YnolGuo nad sroff ueaw mons3oBaThCA KMHeMaTorpadoM
(nynma BpeMmenn). Ho Moxuo ofOHTHCH W ropasao mpoue,
HanpUMeP, CTEBUTHL MPH NOMOLIY YS8COB OTMETKH BpEMEHH Ha
AskymeMca rene. Ho, camo cobo# pasymeeTcs, mpouece
OTMETKH HE JOMKEeH HAPYaTh ABHKEH s Tesa. JanuM npak-
THueCKHA mpuMep, [lycTh HaM HYXHO H3MepHTL yCKopeHHe
cB00OAHO manaoniero AepessuHoro Gpycka. Puc. 22 moka-
3LIBAET MOAXOAAWEe Aag STOrO npucnocobaenne. Coobpas-

HO CMBICIY OHO MOXeT ObiTh TPHMEHEHO W Puc. 23
BO MHOFHX JADYTHX CiyuadX HSMEPEHHA  [finpuy pgaa
yCKOpeHuH. YepHHA, MpH-

CyiecTBeHHas YaCTh NPUOOPa — TOHKAH  MEHACMblH Ha
CTPy# uE€pHWA, BpAlIAIOUIAACA B TOPH3OH- gg;;{ﬁg' :a‘;;:
TaabHOR maockocth. Crpys OphidkeT M3 papppoit se-
GokoBo#i Hacaaku D Bpamarolieica YepHub- AHYHHBL.
HULB, CHOAIER Ha BePTHKAIbHON OCH SJIeK-

TpoMoTopa. YactoTa, Hanpumep, v=50/cex, uaMepseTcs
TEXHUYECKAM YACTOTOMEPOM. 37eCh OMATh-TAKH H3MEpPEHHe

BPEMEHH CBOJHMTCA K P&BHOMEPDHOMY BPAILICHHIO.

Cropocts Yexopenye

| Dpemewe | T
At 3a Af==1/50 cex.. At

cemjces cHjcer sMjcex
285,50

263,00 22,50 11,25
245,50 17,50 8,70
227,50 18,00 9,00
206,25 21,25 10,63
185,00 21,25 10,63
166,50 18,50 9,25
147,50 19,00 9,50
129,50 18,00 9,00
110,00 19,50 9,75
cpendee: | 19,50 cafcex | 9,8 Mjcen?

Puc. 24. INagaouee TENo ¢ OTMETKaMH BpeMeHH H X 06paboTka ¢ OGEITHHIMA

OmuOKaM4 ONBITA M OTCYETA. JTOT ONLIT MOKAa3HBAET Mpexne Btela, Yr0 H3Me-

Peiue BTOPOH NPOH3BONHOH — A€/0 NOBOJALHO HENPHATHOE, NOKA HE MPHMEHACTCA
(ororpaduueckan perucrpayns.

Bpycox ofopauuBaeTca B Oeayio GyMary M MojBeLIMBAETCH B G.
Hposonounsiit ciyck 0cBOGONAAET €ro B HyWHHH MOMeHT., Bpycok
Majaer CKBOSb BPaWAOUIYHCS YEPHHABHYIO CTpyi0 Ha moa. Puc. 24
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[IpumeHnM nosyyeHHbIE PE3YAbTaThl K YCKOPEHUIO AIEKTPOHOB B AJIEKTPOCTATUYECKOM
yckopurene. TyT cuna Toxke He MMeeT aedopMalMoHHOro xapakrepa. Kak u B ciydae ¢
najieHueM Ucnojb3yeM auddepeHnrpoBanue o NpoCcTpaHCTBY, U TOKE Yepe3 IHEPTETHKY.

2
mv- = 2elU=2eEx, rie m — macca 31ektpoHa, U — pa3HOCTh MOTEHITHANOB,
€ — 3aps] JICKTPOHa,

E - HANPsHKEHHOCTE MO, X — TEKYIlas KOOpAUHATA (POiiIEeHHbIN MTYTh).

Tanee V, =/x * ZEx k*x, a ycxopenne V'(x) = %
m 2\x

To ectb, BUIUM, 6€3 BCIKOTO MUCTUYECKOTO POCTa MAaccChl, C PaCCTOSIHUEM BCE MEHbIIIE
U MEHbILIE MEHSETCSI CKOPOCTh, HA YCKOPUTENIbHBIX Y4acTKaX PaBHOW JUIMHHBI, IPU OJHOM U
TOM K€ Bo3JeicTBUU. A Tipu nudPepeHIpoBaHUH IO BpeMeHHU 3TOT 3(PPekT 0OHAPYKUTH
TPYAHO, HO JIETKO «3aMyTUTh» Ha LeNyl TeopHuio. Teopuio, B KOTOPOM OT CKOPOCTH
HaOI01aTeNsl U3MEHSETCS U Macca, U BpeMs, U rabapuTHbie pa3mepsl Tena. Ho ecnu oneHka
HaOMo1aTeNNsl 3aBUCUT OT CKOPOCTH €ro JBHKEHHS, HYKHO BBOJAMTH IOIpPaBKy B €ro
HaOIOZICHUS, a He TIPUHUMATh pe3yibTaT HaOmoaeHui (uutro3un) 3a (akrt. Ecnu cTpenka
npubopa (mroboro) mokaszpiBaeT Ha «l10», HHKakuM HamuM mepexogoM B wuuHyto CO
HEBO3MOXKHO JOOUTHCS, UTOOBI OHA Mepenuia Ha «8». Brnpodewm, s KaueCTBEHHOM OLIEHKH
MOJKHO MCIIOJIb30BaTh M 2-i 3akoH HproToHa, 3amucaB ero B Buae F*At = M*AV. SlcHo, uro
Ha KKJIBIN CIENYIONTUN UK YCKOPEHHS AJIEKTPOH BXOJUT C OOJBINEH CKOPOCTHIO, YeM Ha
LUKJ NMPEABIAYIINMA, U, IO3TOMY, MpojeTaeT ero Opictpee. [loaToMy MONMydeHHBIH MMITYIIbC
cuibl, BenmnunHa FAt — Oynet menbiieit (M u F — KOHCTaHTBI) |, CIeI0BaTeIbHO, Ha KaXI0M
CIeNyIOIeM ITMKIIe MeHbITUM OyaeT u mpupamnieHue AV. Kaxkercs cTpaHHBIM, YTO 3TOTO
MOYTH HUKTO He 3amedaeT. Ho Mbl, nmpeanonoxkus, yto 3HayeHue cuibl F Oyner mpu Habope
CKOPOCTH DJJIGKTPOHOM OCTaBaThCsl MOCTOSHHBIM, €IIE€ HE YYMUTHIBAIM 3alla3](bIBAIOIIETO
noteHnuana ['aycca, Ho tak nu sto? Emé [Naycc B cBOMX TpyAax MO MarHETHU3My PEIII
yuecTh (Bompeku MexaHuke HpIoTOHA) BIMSHHE CKOPOCTH PACIpPOCTPAHEHUS CHIIOBOTO
B3aMMOJICHCTBUS (3ama3/plBaHie MOTEHLHalIoB). B pe3ynpTaTe y HEro MOIy4YHSIOCh, 4YTO
kod(urmenT ymeHbieHus 3GPEKTUBHOCTH IEUCTBHSI JICKTPUUECKOU CHITBI CO CKOPOCTHIO C
TOYHOCTBIO 10 ABYX IEPBLIX YICHOB SABJIACTCA PA3JI0OKCHUCM 110 CTCTICHAM KOB(bq)I/IL[I/IeHTa

[Naycc emé B 1835 roxy OBLT HEJANEK OT OTKPBHITHS YpaBHEHUN TWHAMHUKHU JIBHXKCHUS
YACTHI] B AJIEKTPUIECKOM TIOJIE C PEIATUBUCTCKUMH CKOpocTsMuU. CBo#t 3akoH ['aycc BEIBOAMII
M3 3aKOHOB MeEXaHWMKHW HbIOTOHA, Yy4YWThIBas «3amas/bIBaHUE TMOTEHIIMAJIOB», TO €CTh
KOHEUHYIO CKOPOCTh PAacHpOCTpPaHEHHUs CHUIOBOTO B3aUMOJCHCTBHUS B DJICKTPHUYECKOM IIOJIE.
[TonmpocTy TOBOps, peaqbHOE BO3JCUCTBHE HAa OOBEKT CTPEMHTCS K HYJIO, €CIIM CKOPOCTH
00BbeKTa MpUOIMKAETCS K CKOPOCTH Pa3TOHSIONIETO HMITYJIhCA.
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Kaxmomy, KTO XOJHII 1O/ TapyCOM, U3BECTHO — UYTO pealIbHOE BO3/IECHCTBHE HA OOBEKT
CTPEMHTCS K HYIIO, €CIM CKOPOCTh OOBEKTa NPUOJIMKAETCS K CKOPOCTH Pa3TOHSIOIIErO
umnynbca. CKOpPOCTh MapyCHOTO CyJHA HE MOXeET ObITb OOJIbIIe CKOPOCTH BETpa, KpoMe
ClIydasi, KOIrJla BETep BHE3AIIHO CTUXAET, a CyJHO IPOJOJDKAET JABMKEHUE 1o uHepuuu. Ho
uHepuusi BHeBpeméHHa. W ypaBHenus MakcBemna (1), mpeacTaBieHHBIE B
muddepeHIranbHON (hopMe TI0 BpeMEHH, IMyTeM mepexoa u3 auddepeHnnansHoi GopMbl —
B (hOpMy PHEPTeTUYECKYI0, MHTEPECHO MPEICTaBUTh B POCTPAHCTBEHHON apaHKUPOBKE.

rot H=22i+128 tg=-128 divD=4mp divB=0 (1)
c c dt c ot

B TexHuueckoil anekTpoaMHaMuKe (TpU pacdy€re aHTEHH) MIMPOKO HCHOJIb3yeTCs
Qg epeHIMpOoBaHNEe IMEHHO IO MTPOCTPAHCTBY (omepaTop «Habma» V), a He mo Bpemenu. I1o
CyTH, caMa BEIIEeCTBEHHAS MPUEMHAsI aHTEHHA SIBJISIETCS «OTepaTopoM nudhepeHInpOBaHM»
JJIEKTPOMATrHUTHBIX IOJEH II0 MpocTpaHCTBY. M BOT emé€ ciydaid, rige Kiaccudeckas
NepeMeHHass BPEMEHHM HENpPUIIOKKMMa, B 3TOM CIIy4ae Mbl UMEEM [IEJ0 C JBUKEHUEM
«HEKJIaCCUYEeCKOro» Tella, Tela, KoTopoe aedopMupyercs B IPOLECCE CBOEro JABMKECHHUS.
[ocmorpure xium, https://www.youtube.com/watch?v=Jsytn] pSf8§ KommenTapuu k
JIEMOHCTpAIMK TPOU3BOJISATCS HAa aHTJIMHCKOM SI3BIKE, MPOIIE TYT,
http://media.log-in.ru/rte/92416274668b9ac860e4e930252610af.gif anrnuiickuii He HyxeH. B
NepBbIX ab3alax Hallero oryca ynoMsSHYTO 00 MHEPIHMOHHBIX cujiaX. B BUXpeBoil AMHaMUKe
JlexkapTa CKOpPOCTh M CKOPOCTh U3MEHEHHUSI CKOPOCTH ObLIM (PYHKIIMEH paccTOsSHUS, a cuila —
dbyakuuet ckopocteit. Ho onmuHoit u3 meneit HpioToHa OBLIIO YHHUYTOXEHHUE MEXaHUKU
Hexapra. Tak B MeXaHHWKy MpPOHHUKIO Bpems. OOparure BHHMaHHUE, BCE MPEABIIYIINE
paccy X aeHHs] MPOU3BEICHbl MPUMEHUTEIBHO K JABM)KEHHIO  T.H. «MaTe€pHalIbHBIX TOUYEK»,
KOTOpbIE HE HMMEIOT pa3MepoB, HO 00JanaroT cBoMcTBOM Macca. [loaTomy Ha rpaduke
YCKOpPEHUsSl MO MPOCTPAHCTBY YCKOPEHUE HAYMHAET CHUXKATHCS OT OECKOHEYHO OOJBIIOro
3HaueHuss (h B 3HameHarene). A peajibHblE€ BEILECTBEHHBIE Te€la MMEIOT peaIbHYIO
NPOTSDKEHHOCTH, M, TIOHSATHO, TOBOPUTh O KAaKOM-THOO €IMHOM YCKOpEeHWH (B T.4. W T.H.
«YCKOPEHHS IO BPEMEHM»), /Ul Teja B LIEJIOM HE MMeeT (U3MYecKOoro cMmbicia. B ¢usuke
MOHATHE Macchl 00O3HA4aeT CBOWCTBO Teia OBITh «UMHEPTHBIM». «HEpTHOE» O3Hayaer:
HUKaKOE TEJIO HEe U3MEHSET CBOEH CKOPOCTH (10 BEJIMYMHE U 10 HAIMpaBJIeHHUI0!) camo co0o1o;
JUTSL BCSIKOTO M3MEHEHHUsI CKOPOCTH Tella Tpedyercs AeiicTBrue Kakoi-mbo cuibl. Ho B Gusuke
BO3HHUKAET MHOI'O HEHY)KHBIX 3aTPYJHEHUU M3-3a HEMOJHOIO PAa3bSICHEHMS MCIOJIb3YyEMbIX
cioB. JlocrarouHo cociaTbCs Ha TO, UYTO CJIOBO «Tel0o» (U3MKa 3auMCTBOBaia 0€3
olpezieNieHus: U3 OOMXOAHOTrO sA3bIKa. TOUHO Tak e MPUXOJUTCS yKa3aTh Ha HEMCKOPEHHUMOE,
M0-BUJIMMOMY, YHOTpeOJIeHHuEe cjioBa «Macca» BMECTO cilioBa «Teno». CHOBa M CHOBa,
HarpuMep, HaXOJNM B y4yeOHUKaX IMOJBEIICHHYIO Ha O€4eBKEe MacCy BMECTO MOABEIICHHOTO
TeNa, T. €. BMECTO BEIIM OJHO W3 ee CBoiicTB! BmecTo Qu3mueckoro Tena yrmoTpedstoT
abcTpakuuio MarepuainbHas Touka. Ho Teno — He Touka, 1 KpoMe Macchl UMEET U JIpyrue
CBOMCTBa, Hampumep, O0BEM (MPOTSHKEHHOCTH). TOMBKO y TOUKM €CTh OJTHO MECTO B
MPOCTPAHCTBE B (JOPME TOYKH, a Y MPOTHKEHHOTO Tela TakuX "MecT' OSCKOHEYHO MHOTO,
[I03TOMY JBM)KEHUE TeJla €CTECTBEHHO IIPEJICTABIISIETCS TIOTOKOM BELIECTBA.

Jla u SHeprus —3TO  HKBUBAJIEGHT TAKOTO  CBOWCTBA Kak  pabOTOCIIOCOOHOCTD.
IIpocto  cinoBo paboOTOCHOCOOHOCTH — CIOBO pPyCcCKOe, Hayka TakKHe CclioBa He
mobur, Tyt TpyaHo 3amyTuTh. Pabora cama u co3maér paboTocroCOOHOCTh, B 3TOM CYTh


http://www.youtube.com/watch?v=JsytnJ_pSf8
http://media.log-in.ru/rte/924f6274668b9ac860e4e9302526f0af.gif
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coxpaHeHus sHepruv. Kpome Toro, o4eBHMIHO, YTO CHJIa €CTh 3J€Ch M Ce€lYac B OJHOM

BpEMEHH BMECTE C HaMH, a BOT paboTa OHa yKe B MPOILIOM €€ BMecCTe C HaMH B OJUH
MOMEHT HET, a dHeprusi 3Ta Oyaymias pabota — ee TOXEe BMeCTe€ C HaMU HET, OHa B
OyaymieM. DHepruss — 3TO BCErO JHIIb CIIOCOOHOCTh CHCTEMBI (U3WYECKUX Tel, Kak
MUHUMYM JIBYX, COBEpIIATh KaKyl-HUOYIb pabOTy WM OBITh HMCTOYHUKOM TOH CHIIBI,
KOTOpassk MOXET TMPOHW3BOJUTH PA0OTYy, B KOHKPETHBIX YCJIOBHUAX W B ONPEIACIEHHOM
cMmbIcie. MeHSIoTCS YClIoBUS — H3MEHseTCs pab0TOCIOCOOHOCTD.

Celfuac CJIOBY <«JIBMKEHHE» HHOIO CMbICIIA, KaK Ha3BaHWE CaMOro SIBJICHHS, He
npunaércs. A 3ps, B AMHAMHUKE MOXHO HAWTH MHOro uMHTepecHoro. Kak ykasbiBaeT Ban
OnaHzepH, UMeeTCsl JBa 3HAUEHUs] TEpMHUHA  «cTaTUdeckwit». OAHO 3Ha4YeHHE OTO
HEM3MEHHBI B CMBICIIE HE HWMEIOUIUI JBWraroumxcs yacteil. Jlpyroe 3HaueHHe — 3TO
OJIMHAKOBOCTb C OJHOI'O MIHOBEHHS 10 APYroro MOCPEICTBOM IOCTOSIHHOM 3aMEeHBI BCEX
JBUTAIOIMXCA 4acTtel. JIerko mnOHATH pasinuyue, NPEACTaBiisis 3aMEP3IIMM BoAomag —
CTaTUYECKU B IEPBOM CMBICIIE, U TEKYIIIMIA BOJIOMAJ — CTATUYECKH BO BTOPOM cMbicie. Oba
SBJITFOTCSI TI0 CYTH MJACHTUYHBIMH B KaXJ0€ MTIHOBCHHE, BHEBPEMEHHBIMH, OJIHAKO.
MOCJICAHUI UMEeT JIBUTaIOLINECs YacTH, CIOCOOHBIE NIEpeIaBaTh UMITYJIbC.

Ha pucynke n300paxeHO BELIECTBEHHOE TEJIO, HCXOAHO 3aKpyuY€HHOE HEKHUM 00pa3oM
OTHOCHUTEIILHO IEHTPAIBHON TOYKH. COXpAHUT JIM TEJIO XapaKTep ABIKEHUS — [0 OKPYKHOCTH
BOKpYI LIEHTpa — mepeiiasi B cBoOonHoe maaeHue? SICHO, COXpaHMT, Belb pasHbIe
€ro 4acTH MMEIOT pas3Hble M0 BEIMYMHE W HampaBieHuio ckopoctu. Camu mo cebe, 0e3
BHEUIHETO BO3/CHCTBUS, 3TU CKOPOCTU HE M3MEHSTCS, a, CIEJ0BaTeNIbHO, COXPAHUTCI U
XapakTep KpyroBoro JABM)KEHHUA. 37€Ch caMO TeJIO MPECTABIIAET cOO0N HEKOe BHEBPEMEHHOE
T10JIe CKOPOCTEH, BEIECTBEHHOE IT0JI€ (ITOTOK), UMEIOLIEE IT'PaJAUEHT.

LOv .0V v dv
Vv=Il—+j—+k— vy =%Yr
= ] 3y k = B nossipHBIX KOOpAHHATAX

Wmeercsa asa
3HaYCHHA TEPMHHA «CTATHYECKHITY.
OnHo 3HaYeHHE:
— 9TO HEH3MEHHEIH, B CMBICIE HE HMEIOLIHII
JBHTaIONIAXCSA HacTeH.
Jpyroe 3HaucHue:
— 9T0 OJHHAKOBOCTH C OQHOINO MTHOBEHHS 10
; =t NIPYTOTO MOCPE/ICTROM TIOCTOSHHOI 3aMEHBI
e BCEX BMTAIOIINXCA dacTeli, Hampumep,
BOJOMAL..
TonbKo y TOMKH OJZHO MECTO B MPOCTPAHCTBC
B (hOpME TOHYKH, Y MPOTHKEHHOTO TEda TAKHX
"mect" 6GecKOHEYHOE MHOMKECTBO, MOITOMY
NBHKEHHE TeJla eCTeCTBEHHO acCOMUpPYETCsH
¢ TIOTOKOM BEIEecTBa, CTATHYECKOM BO-
e ' BTOPOM CMEICITE.
’ f [Torok MoxHO 3aMKHYTE B Buxpe. OpOuTE!
TOPOBOTO BpalleHHA M KOJBIEBOTO BPALICHHS B
BHXPE OPTOTOHAJIBHBI, H TOTOMY HHKAKOTO
BIIMAHUSA APYT HA Apyra He OKa3eIBaloT, PaccTosHue
MEXTy YACTHIIAMH B BUXPE-TOPE HE MEHSESTCS, KaK
B TBEPIOM Tele.

S Op1 BBEN emé cTaTuKy TpeThero Buia. [I0TOK MOXXHO 3aMKHYTHh B BuUXpe. OpOUTHI
TOPOBOT'O BpAIEHMS M KOJBLEBOIO BPAIICHHS B BUXPE OPTOTOHAIBHBI, U MIOTOMY HHKAaKOTO
BIIMSIHUS IPYT HA Apyra HE OKa3bIBAIOT, PACCTOSIHUS MEX/1y YaCTULIAMH B BUXPE HE MEHSIOTCH,
KaK B TBEPJIOM TeEJIE.
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bnaromapst 3TOMy 0OCTOSITENBCTBY pPasyMHOMY CYIIECTBY (4UeloBeKy) yaaércs
HIPUCOETUHATHCSA K IOTOKAM IMIPUPOJHON aKTUBHOCTH BHOCS B HUX ACHHXPOHHOCTb, MOJY4aTh
«pr0aBOYHYIO MOIIHOCTBY», U, B Pe3yJbTare, UMETh «KO3((UIUEHT pa3yMHOTO JEHCTBUS»
MHOTOKpPAaTHO NPEeBOCXOAAIMNA enuHuLy. llpencraBieHne o JBHKEHUM "MaTepHaIbHOU
TOYKH" CO3JIAET MIUIIO3UI0, YTO HOBOE MECTOIOJIOXKEHUE TEJA 3aBUCUT TOJIBKO OT OJHOTO €0
npenpiaymero coctosHud. Ho, paccmaTpuBasi ABMKEHHs Telda MO HHEPUMM Kak IOTOK
BELIECTBA, JIETKO MOHATH, YTO HOBOE MECTO IOJIOKEHHUE TEJIa B PAaBHOM CTETIEHU 3aBUCUT U OT
IpeJl MPeAbIAYIIEro MECTONONOKEHNUS, U OT Mpe Ipe npeapiayuero u T.4. OTKyaa cieayer
TO, 4YTO CKa3aHHOE BBIIIE CBHJETEIBCTBYET O XapakTepe CBOOOAHOTO JIBHKECHHUS
BEIIICCTBEHHOTO Tefa (TI0 MHEPIMU) M0 KPYroBoi opOuTe, Oe3 MOMOIU KaKOW-THO0 «CHITBI
TaroTeHus». I[logpoOHee 00 3TOM MOXHO mpounTaTh B MoHorpaguu IlomoBa bB.M.
«Texnonorus m meradpusuka rpaButanun» [2]. Kak Buamm, OTKa3 OT BpEeMEHU OKa3aICs
BECbMa MPOJAYKTHBHBIM IIAroM. BpeMs ecTh BbIIyMKa CO3HaHUS — KOHLENIMs YMa,
CIOCOOHOTO TOMHHUTH OBIBIIYIO PEaTbHOCTh M BOOOpaXkaTh peajbHOCTh OYIAyIIyIO, U3
KOTODPBIX, OJHON PEalbHOCTU yX€ HET, a APYrou euie HeT, U MOTOMY BpeMs He SIBIISETCS
busndeckoit cyocrannueit. BooOpakaemoe B COZHaHMHM €CTh BHPTYAJIBHOCTh, TO €CTh BCETO
JMIIb KOJ Ha MaTepUaJIbHOM HOCHTENE, CIOMail KOJ — M HET OT BUPTYalbHOIO U ClleAa, a
€CTh M OCTAETCs BCErja OJHa JINIIb MATEePUs B IyCTOTE MPOCTPAHCTBA, KPOME KOTOPBIX HET B
peanpbHOCTH Oojnee Huuero. KomOuHarms gparMeHTOB BeliecTBa B MYCTOTE MPOCTPAHCTBA
HecrmocoOHa BOCCO3/IaTh eme OAHY (u3nueckyro CyOCTaHIMIO, B J00aBlIEHHE YKe
CYIIECTBYIOIUM JIBYM, BELIECTBY U IPOCTPAHCTBY.

[Tonumaro, MHOTUM y3HaTh 00 3TOM OyZeT HenpusATHO. B cBoe Bpemsi, OpuTaHCKUil Bpau
Jlxon CHOY YCTaHOBWII, YTO XOJIepa MOXKET BBI3BIBATHCS (PEKANMSIMU, TIONABIIMMHU B BOAY. 3a
3TO OH OBbUI MOJBEPTHYT CaMON YKECTKON OOIIECTBEHHOW M HAyYHOU OOCTPYKIUH — JIIOJSM
OBUIO OYEHB HEMPUATHO Y3HATh, YTO OHH MWJIM TaKyl0 BOJY Ha POTSHKEHUH AeCATHIIETHI. BoT
o4yeMmy JIOASAM TakK TPYJHO TOMEHSTh MHMPOBO33pEHHE M TpPU3HATh, KAKOW JHKUBOM
uHpopManrell OHM TOJNb30BaJKMCh. BBeneHue BpeMeHH B (U3HMKY, a BMECTe C HUM U
HEYMEPEHHOT'0 KOJMYECTBA MAaTEeMaTHKH — HAChIIeHUE e€ (PUKIMAMH, YTO PE3KO CHU3MIO €&
TEXHOJOTMYECKUM  IOTEHLHAI. EcTecTBEHHO ~ 3BY4HUT  BBIpaXECHHE «XMMHUKO-
TEXHOJIOTUYECKUN», HO HE «(pU3MKA-TEXHOJOTHUECKUi». Bpems Brammnu B (u3MKy TOraa,
Korjga "ydeHus" CTaJqM CO3/1aBaTh CO3HATEIbHO KAaK WHCTPYMEHTHI B ATHHYECKOH Oopnoe,
NoJb3yiach aypoil "HayuyHOW OecrpHCTpacTHOCTH" KaK CpEeACTBOM MpHKpbITHA. Kak
YTBEPKAAOT Gritocodbl, PU3UKY TPATUIIMOHHO CUUTAIOT HayKo# o rpupozae. Ho peanbHOCTS,
MIOKa3bIBAET, YTO 3TO HE coBceM Tak. Pu3nka, OyIydd TOJIBKO YacCThIO KOMIUIEKCA 3HAHUNA U
MHU}OB, HA3bIBAEMOT'0 HAYKOM, HUKOT/]a HE CYIIECTBOBAIA U HE CYLIECTBYET cama 1o cebe, BO
BCE BeKa, OHa OblJJa OCHOBOM PEIMTMO3HBIX YYEHUH, B CBOIO OUEpPE/b SIBIISBLIIMXCS OCHOBOM
rOCy1apCTBEHHOW UJCOJIOTUH.

Oetiepaben1 00BIBUI HAYYHOCTH («CIIMEHTH3M») Mpakoobecrem. To ecTh OH ajapecoBal
HayKe Te e OOBHHEHHs, KOTOpbIe IMpeXkAe HayKa B CBOM «T€pOMYECKHI BEK» ajpecoBaja
uHctutyty Llepksu. Teneprs deliepaben Ha3Ball HAyKy «HanOoJiee arpecCUBHBIM M Haubosee
JOTMAaTUYECKUM PEIMTHO3HBIM HHCTHTyTOM». W japyrue ¢uinocobl-pensiTUBUCTH (B
XOpOIIEM CMBICIIE 3TOTO CJIOBA) OTPHUIAIOT CTPEMIICHHE HAyKH K OTKPBITHIO OObEKTUBHOU
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WCTUHBI, OHH PACCMATPHUBAIOT €€ BCETO JIMIIE KaK eIle OJHO COIMAIBHOE SIBIICHUE, HEe Oojee
dbyHIaMeHTallbHOE, YeM KYJbT IUIOAOPOaUs Wiu mamaHcTBo. Kcrtatu, B «reponyeckuil Bek
Haykn» — XIX Bek, CylecTBOBaIM MpaBHiia XOPOIIEro TOHA YHHUBEPCUTETCKOM IMEAarorukH,
HanpumMep: npodeccop He JTOJDKEH BBIXOAWUTH Ha Kadeapy, ecld He TOTOB H3JIOXKUTH CYTh
npeayiaraeMoi Teopuu 06e3 oOpaIreHus: K MaTeMaTHKe.

Bormpeku pacipocTpanéHHOMY YOSKIECHUIO O «TOYHOCTHY MAaTEMATHKH, JIETKO TIOKa3aTh,
YTO 3TO JJaJIeKo He Tak. J{axke Takoe mpocToe npeodpa3zoBaHue yOEKIaeT HAC B 3TOM.

1=Vi=y/(-D* (D =v=1*V=I=i*i={=-1

Huxkorna ve ObIIO, M A0 CHUX MOP HET, CTPOTO JIOTMYECKOTO OOOCHOBAHUS TEOPUHU ITUX

yrcen. [loatomy ¢panmysckuii yuensiii I1. Jlamumac cuuTan, 4To pe3yibTaThl, NOJTy4aeMble C
MOMOIIBI0 MHUMBIX YHCEN, — TOJIBKO HaBeJeHUs, MPUOOPETAroIINe AOCTOBEPHOCTh JHIIIb
MOCJIe X MOATBEPKICHUS IPSIMBIMU JIOKA3aTeIILCTBAMHU.

I'oBopsT, 4yTO AN TOrO, 4TO OBl 3alyTaThCS C MOHSATHEM O BPEMEHM, HYXKHO OBITH
JIOCTaTOYHO YMHBIM, YTOOBI 3HATh, YTO YTO-TO HE TaK, U HEJAOCTATOYHO YMHBIM JUIsl TOTO,
YTOOBl TMOHATH, YTO € HUMEHHO He Tak. Ho Jemo Tyr He TONBKO B HEAOCTaTKax
UHAMBUAYyaIbHOTO yMma. @u3uka (He Bce 3TO 3HAIOT) — Hayka MmeTpojorudeckas. Ho, Tak
CIIOKHJIOCh HCTOPHYECKH, HE BCE HCMONb3yeMble B (U3HKE Mephl MMEIOT €CTECTBEHHO
MPUPOJHBIN XapakTep, OTCI0/Ia B HeM 1 u300uire Gopmys nepexo/ia OT HEECTECTBEHHBIX MEp
K MepaM ecTecTBeHHbIM. DaKkTHUeCKH N3MEepEeHNE BPEMEHH CBSI3aHO C U3MEPEHUEM JIBUKCHHUSI.
A IBUXKEHHE M3MepsieTcs JABMKEHHEM (HampuMep, ABM)KEHHEM 4acoBOM cTpenku). JlinHa —
JUTMHOM, HANpUMep: JUTMHOW JIOKTS, JauHON ctombl ((yT). Bec m3mepsiercs BecoMm, 00bEM
o0béMoM U T.A4. MHaue roBops, €cTeCTBEHHO-NPUPOAHAS KOJIMYECTBEHHAs OIEHKa JIF000i
MaTepuaIbHOU CTPYKTYPBI MIPOU3BOAUTCS ATATIOHHBIM 3JIEMEHTOM TOM e CaMOW CTPYKTYpHI.
Ho, xTo-au0y1b 1 TIe-HUOYAb U3MEPsT 00hEM KOMHATHI Kyonkom? HeymoOHo, coriiacurecsh.
Jlns He#Tpanu3anuu yKa3aHHBIX HEYAOOCTB, €CTh MaTeMaTH4ecKas MOJieib BBIYUCIICHHS
00béMa mapajuiesenuIea Ha OCHOBAaHWUHW JIAaHHBIX H3MEpEeHHs JIMH ero pédep. JlroOwie
dbopMybl (MaTeMaTHYECKHE MOJENH) B (DHU3UKE pemarT MpoOIeMbl, MOAOOHBIE ATOU
npoOieme.

W3BecTHBIM siBisieTCsl (paKT, YTO BO BCEX HAYUYHBIX DKCIIEPUMEHTAaX, B KOHEYHOM CUETE,
MBI U3MEPsIEM TOJIBKO MPOCTPAHCTBEHHBIC MHTEPBAIBI. HU 0/THA M3 TaKWX BEIMYMH KaK Macca,
CWJIa, OJHEpPrusi, OJIEKTPUYECKUI 3apsii, Bpems, HUMIOYIbC U T.J0., HE H3MepsIeTcs
HEMOCPEICTBEHHO. Bpems mponukio B (u3NKy BMecTe ¢ Qopmylnamu. B mpupoge ectb
€CTECTBCHHBIE MAarHUTHI, HO HET €CTEeCTBEHHBIX HH(epOIaToB. 3aTO MHOTO PEryJSIPHBIX
MUKIUYECKUX JIBIKEHUI. Ho Kakoe-To M3 HUX JOJHKHO OBLIO B3ATO 3a oOpasem. Yackl, Kak
npubop, MoaenupyroT ABmkeHne CoHIa BOKPYT 3eMIld, KaATMOPOBAaHBI STUM JIBIKEHUEM. B
OTIIUYHE OT HeOOCBO A, ITM(DepOIaT YacoB JOCTYIIEH HAOTIOACHHUIO B IIOOYIO MOTOY U THEM H
HOYBIO, TIOJICJIEH HA paBHbIE YacTd W T.a1. OIHAKO OYEBHIHO, HE OyAbh B T€X MIUPOTaX, TIC
3apoAnIIach UBUIIM3AIMS, PETYIsIpHOTO NBIKeHUs: ConHIAa T0 HeOOCBOY, MPEACTABICHUE O
BPEMEHH HE CJIOXKWIOCh OBl W, BO3MOXHO, JIOAM TOTAAa XWIK Obl 0oJee CYACTIUBO.
UenoBeuecknii ym ciiad, HO THOOK W, pa3yMeeTcs, BCETJa MOXET 00O0CHOBaTh, YTO BpeMs

SIBJISIETCSL «IIOJIE3HBIM ITPEyOeKIeHUEM
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OCHOBOI BCSKOI'O MU3MEPEHUS] BPEMEHHU SIBIISIETCSI TOYHO MOBTOPSIIOLIEECS IBUKEHHE, a
IOCJIEIHEE Yalle BCEro MpeACTaBIAETCS PaBHOMEPHBIM BpamieHueM. [Ipu sToM 0
«PaBHOMEPHOCTH» BPALICHUS NPUXOAMUTCS CYAUTh JHIIL IO HAIIEMy YyBCTBY, MO0 €ro
CTPOro€ OIpEAEICHUE — «paBHbIE YIJIbl B paBHbBIE IPOMEXYTKHM BPEMEHH» — YK€
npearnoiaraeT HaJuyue crocoda M3MepeHusl BpeMeHU. 3HaueHue BPEeMEHH, KaK OTHOLICHHE
JBYX [JBIKEHUH - HU3MEpPSEMOro M JTAaJOHHOIO — SBISETCS, IO CYTH, BEIMYMHOU
6e3pazMepHoil. UToObI OTIMUYUTH 3Ty Oe3pa3MepHyI0 BEIMYMHY OT APYruxX Oe3pazMepHBIX
BEJIMYMH, PAJOM C 3allUChI0O €€ BEJIMYMHBI JIEJIaeTCsl NpPUMEYaHHe, — cek. YTol — 3TO
OTHOLIEHHUE JUIMHBI AYT'M OKPY>KHOCTH, OIPAaHMYEHHON TOUYKAMU IE€PECEUCHUSIMU €€ IBYMs
paaMycaMu, K JUIMHE paauyca. Takum oOpa3oMm, yroia — 3TO OTHOIIEHHE JBYX JUIMH, —
BeJIMYMHA Oe3pa3MepHasi, XOTs, JUIsl TOTO, YTOOBI OTJIIMYUTD ATy 0€3pa3MEepHYIO BEIUYHHY OT
JIpyrux 0e3pa3MepHBIX BEIHYHUH, PSIOM C €€ 3HaUYCHHEM IUINYT MpUMeYaHue pao (paauan).
VYromn, kak ¥ Bpems, Kak Jro0as Oe3pasMepHas NEpeMEHHas HE MOXXET MMETh HCTUHHOU
noxkann3zanuu. OHa axke He HaxoAuTcs y Bac B rosioBe: eciau 3T0 Tak, TO OH TaK)Ke HaXOJUTCS
U y MEHS B TOJIOBE, U B TOJOBE y «IOOOr0 HIKOJBHUKA». YTO KacaeTcs MaHUMYISILUNA C
pa3MepHOCTHIO, TO, HAIIPUMEp, CUJla TATOTeHHUs nosBuwiIack B gusuke yepe3 3BT HrproToHa ¢
Pa3MEpHOCTHIO K2*M?, UMEIOIIasi MaJio OOIIET0 C pa3MEepPHOCTHIO (ma) CHITbl ke M ¢?. OCOOEHHO
MHE HpaBUTCsS KBaapaTHbI Kuiorpamm! UroOwel B ¢opmyne 3BT pasmepHoctu mpaBoil u
JIEBOM 4aCTHU COBNAAAJIN, K TPaBUTALMOHHOW ITOCTOSHHOW NPUKIICUIM Pa3MEPHOCTb M3 KI™ ' C”.
Kto-HnOyap MoXer OOBSICHUTh CaKpaJlbHBIA CMBICT Pa3MEpPHOCTH T'PABUTAIIMOHHON
MIOCTOSTHHOW?

JlpeBHHE NEKaNeHTbl OT (PU3MKH, HA3]I0 ApXUMeIy, NOJMEHMIN HOHATHE MPOCTOrO
nepemMeneHnsi 00beKTa, KOHKPETHO — MEpEeMEIleHNe TeHH IIecTa MO 3€MHOM MOBEPXHOCTH,
nousatueM «Bpemenu». [Ipyrumu cioBamu, HaOnoaeMoe NepeMelieHne TeHU OT MalKu B
COJIHEUHBIX YacaX, MPOCTbIE METPbl, OHM MOAMEHMWIM «4acamu»! 3auem ObUIO BpaTh, 4YTO
IpoIIO 2 Yaca, BMECTO TOrO YTOOBI YECTHO CKa3aTh — MPOILIO 2 CaHTHMETpa Ha HallleM
OyaunbHuke! HopManbHble (U3MKH, KOHEYHO, OHUMAIOT, YTO BCE Yachl MU3MEPSIOT IJIUHY,
TOYHEE — OTHOLIEHWE ABYX IJIMH, a HE BpPEMs, HO JEBATHCA-TO YK€ HEKyJa — BCE TaKk
3aIlyTaJIOCh.

YyBCTBO BpeMeHU — NOOOUYHBIN 3PHEKT U3MEPEHUS JIBHKEHUS ABHKEHHEM, CBA3aHHBIN
C IBU)KEHUEM MBICIIH B IIPOLIECCE ITOr0 U3MepeHHusl. 1-i 3akoH noHanoOmics HproTOHY TOJIBKO
JUls  TOro, 4roObl XOTh Kak-TO OOOCHOBAaTh BBEJEHHE MOHATUS  aOCOIIOTHOIO
MATEMATHUYECKOI'O BpemMeHHn B CBOIO — HaTypalbHYIO (ustocoduio. — AOGCOIIOTHOE

HCTHHHOE, MaTEMaTHIECKOE BPEeMs caMo I10 cede M 10 camMoil CBOSH CYITHOCTH, 0€3 BCSIKOTO

OTHOHICHHUA K I‘IeMV-J'II/I6O BHCITHEMY, MNPOTEKACT PABHOMEPHO MW HWHA4Y€ Ha3bIBACTCA

JUINTENbHOCTEIO”. A mepBbId 3akoH HproToHa: — Begkoe Teao IPOoIoKaeT VAEPKUBATLCS B

CBOEM COCTOSIHMHM TIOKOS HJIM PAaBHOMEPHOI'O W NPSIMOJHMHEHHOIO JBIDKCHHS, IIOKa H

IMOCKOJILKY OHO HE IMOHYKJAETCS TPMJIOKECHHBIMH CHJIAMHM M3MEHHTE 3TO cocTosHue. Ho 3To

Jake He TUIOoTe3a, a HU4YeM (GU3NYECKH HE MOAKPEIUIEHHBIM MOCTyaaT. DTOT MOCTYJaT
HproToH, noxkainyid, Mmo3auMcTBOBall y [‘anuies, KOTOPBIM MEpBBIM H3y4dall JIBHKEHUE
OpPOOHBIX TeJl y TOBEPXHOCTH 3eMiid, M NpUIIEN K 3aK/IIOYEHUI0 O CYHIECTBOBAHHUU
YCKOPEHHOTO U 3aMEIJICHHOIO JBIKEHUH, a MO03TOMY M TOCTYJIHpPOBaJll B KadecTBe
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NEPEeXOHOTO PaBHOMEPHOE JIBWKEHHE, KOTOPOTO M He HaOmofan. B dacTHOCTH, mepexon
OpOILIEHHOTO BBEPX MPOOHOrO Tela y MOBEPXHOCTH 3€MIIM OT 3aMEJIEHHOTO JIBMKEHHUS K
JTBUKEHUIO YCKOPEHHOMY ITPOMCXOJUT B TOUKE, a HE Ha YaCTH TPAEKTOPUU €ro JBxKeHus. U,
Mo3TOMy, a0COJIIOTHOE MaremaThueckoe BpeMs HploToHa, kKak mapamerp, MPUMEHHMO B
MOJIHOM Mepe TOJBKO K aOCTpPaKTHOMY PaBHOMEPHOMY ABM)KEHHUIO, U elIE, B KaKO-TO Mepe, K
JIBUKEHHSIM, JIMHEHHO K HEMY CBOASIIMMCS. Bce HenMHEHO pa3BUBAIOLIUECS MPOLECCHI MO
9TOM  MNpPUYMHE HE MMEIT  Bpa3yMUTEIbHBIX  MaTeMaTH4YecKux  Mozenel. Bo
B3aMMOJICHCTBYIOIIEH CUCTEME U3 JBYX U 0oJiee BEIIECTBEHHBIX TEJ, U JaXKe «MaTepUaAIbHbIX
TOYEK», HE MOXET ObITh PABHOMEPHOTO U MPSIMOJMHEHHOrO JBMKEHHS Ja)Ke B TOM cllydae,
€CIM OHHW PACIIOJIOKEHBI Ha OMHOW MpsAMou. TyT OOBIYHO OCTA€TCs «3a KaapoMm» TO, UYTO
YCKOpSIEMOE TEJIO HapallluBaeT CKOPOCTh JBMKEHUS U, CIeI0BATEIbHO, UCTOYHUKY CHIIBI JIJIsS
COXpaHEHUsI MPHUKIAAbIBAEMOr0 YCHIIUS MPHUXOAUTCS CAMOMY TaKKe YCKOPATHCSA, TO €CTh
pazBuBaTh Bc€ Oosbiryio mMomHOCTh (F*V), noronsis (meperonsisi) pasronsiemoe Teno. Ho,
Bellb, U PAa3rOHAIONIEE TEJIO KAaK-TO HYKHO pa3roHATh, M T.A. JO OECKOHEYHOCTH.
CoBpemeHHasi Hayka BOBCE HE CTOJIb TPYyAHA M HE CTOJIb COBEPIICHHA, KaK CTPEMHTCS
BHYILIUTH HaM Mponaraxja Hayku. Takue e€ obmacTH, Kak MeAUlIMHA, (PU3UKa Wi OHOJIOTHS,
KaXXyTCS TPYIHBIMU JIMIIb [MOTOMY, YTO UX IIOXO MPENOJal0T, MOTOMY YTO CYIIECTBYIOIIHNE
yueOHble pa3paOOTKM TOJHBI JIMIIHEro MaTtepuaia. Bo Bpems BoMHBI, Korga s
aMEpUKaHCKOM apMHM MOTPeOOBaJIOCh 33 KOPOTKOE BpeMsi MOArOTOBUTH MHOTO Bpadyei,
0Ka3aJI0Ch BO3MOKHBIM CBECTH BCE METUIIMHCKOE 00pa3oBaHUE K MOJIYTOJA0BOMY OOYUEHHIO.
OpaHako COOTBETCTBYIOIIME YYEOHUKHU JAaBHO HCYE3NH, MOCKOJIBKY BO BpeMs BOIHBI HayKy
MO>KHO YIIPOCTHUTD, @ B MUPHOE BpeMsI IPECTHK HAyKH TpeOyeT OOJIbIION CTOKHOCTH.

3AK/IIOYEHUE

Nnes ctatbu HaBessHA YTEHUEM ,,MeXaHUKU TOUKH" DHjepa, TaM €CTh Teopema, KoTopas
bopmynupyercss DiliepoM B CIEICTBUU MEPBOM K MPEAJIOKEHUIO JIEBIATHAAIATOMY. B 3TOM
cinenctBuu Mbl untaeMm: «lIpupameHue kBaapaTa CKOpocTH OyAeT HPOMOPLHUOHAIBHO
MPOU3BEICHUIO CUJIbI HA IPONACHHBIN 2JIEMEHT MyTH. A J1ajiee BBIBOAUTCS, YTO ,,[IPUpALICHHE
KBaJlpaTa CKOPOCTU TPOMOPIHOHAIBHO IMPOU3BEACHUIO CHJIBI Ha MPOMJEHHBIM OTpe3ouek
NyTH, JIEJICHHOMY Ha MacCcy WM CHUJIy MHEpLUMU Telblia»y. Teopema 3Ta  BhIpaXkaercs

np ds

CIIeAYIOIKM ypaBHeHneM: C dC = rze, B 0003HaUeHUsIX Ditsiepa, ¢ — CKOPOCTh, p—
cuia, s — MyTh, A — Macca TOUKH, N — K03(pPUIIMEeHT MpONOpIHOHATBEHOCTH. 3Has TeNeph,
YTO KBaJIpaT CKOPOCTH IMPONOPIMOHAIEH BbICOTE, Diliiep BBOAUT B pacueT 0cob0e MOHSITHE

,»BBICOTBI CKOPOCTH", WJIN «BBICOTHI, COOTBETCTBYIOIEH JaHHOW CKOpocTuy». [lonb3ysich 3TUM
MOHSITHEM, OH BMECTO YpaBHEHUS cdc = np ds mumier 0oiee mpocToe ypaBHeHue dh = np ds,

r/ie 1 — BBICOTA, COOTBETCTBYIOMIAsI CKOPOCTH ¢(h).

JUTEPATYPA

1. Diinep JI. OcHoBbl AuHaMuKH Touku. M.-JI.: OHTU, 1938.
2. ITono b.M. Texnonorus u metadusuka rpasutaimu. / AO «Konnepn «Co3Besaue».
— Boponex, 2018. https://vixra.org/pdf/2011.0159v1.pdf
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3araZio4YHbIA XapaKTep peaKTUBHOI0 JBHKEeHUA

UenoBeKy, ¢ He MaTeMaTHYECKHM, a ¢ (DU3MUECKUM MpoduiIeM CO3HAHUS, TPYAHO BCEPBE3
MIPUHATH CYIIECTBYIOIIEEe OOBSICHEHNE TPUHIINIIA PEAKTUBHOTO JIBIKCHHS, HAIIOMHHAOIIEE PACCKa3
Oapona MrioHxray3eHa O TOM, KaK OH 332 COOCTBEHHBIC BOJIOCHI BBITAIIMI CeOsl BMECTE ¢ KOHEM U3
6osnora. OOBsICHEHHE NPHUHIMIIA 0a3UPYETCs HA 3aKOHE COXPAHCHMS HMMITYJIbCa B MaTEMaTHYCCKOU
(hopMyITHUPOBKE.

OpHako, y m000ro GU3N4ecKoro 3aK0Ha, BRIPAKEHHOTO B MATEMATHIECKOM BHJIE, TOJKEH OBITh
KOHKPETHBIN ®U3BNYECKUN mexanusm WCIOJIHEHUS, TPEANOIAralouuii OTBET Ha BOIPOCHI
JIOTUCTHYECKOTO XapaKTepa: «KTO» COXPaHSET, «4TO» COXpAaHSET, «I/e U Kak» coxpanser? Ho camoe
riaaBHoe, kak uMmeHHO obOecreunBaeTcs «COXPAHEHMEY, kakoB ero mexanusm? OTBeTa Ha ATH
BOIPOCHl B HAacCTOAIee BpeMsi HeT, 3akoH JeiicTByeT kak Obl «llo-llyusemy Benenuro". Kpome
TOTO Jake B yUeOHHMKaX UAET MOCTOSHHAS ITyTaHUIA KOJIMYECTBA ABMKEHUS C UMITYIHCOM CHITHI.

Bompexn pacripocTpaHeHHOMY MHEHHIO, B TEXHOJIOTHUSAX TIPUMEHSIOTCS HE 3aKOHBI MTPHUPOJIBL, a
OCHOBOTIOJIATAIOIINE PUHIINIIE AeHcTBUs. Kakue e peaapHble TPUHIIUTIBI IEHCTBHS MOAIEPKUBAIOT
MIPUHIIUI PeaKTUBHOTO JBIKEHUS? J[BHKEHHS, B COOTBETCTBHH C OPHUIIMATHLHON HAYKOH, B IIPUHIIHIIE,
0€30MOPHOTO.

Bormpoc cnoxHbIl, BeAb W3-3a OTCYTCTBUS HCCIEIOBaHUN U pa3pabOTOK mo oOriei mpodieme
JMTUHAMAYECKOTO pPaBHOBECHs OOJIBIIMHCTBY MEXaHUKOB TPYIHO JaTh OOBSCHEHHE, HaIpHUMeEp,
saddexry, http://media.log-in.ru/rte/924£6274668b9ac860e4e9302526f0af.gif, rae ponb meHTpOOEKHOM
CHJIBI KAKOE-TO BPEMs JIJIsl TIPY>KUHBI BBITIONHSACT CHJIa YIIPYTrOCTU TOW ke MpyKuHbL [logpoOHee 31ech
https://www.youtube.com/watch?v=Jsytn] pS{8

Jeino B ToM, 4TO MexaHnKka HpI0TOHA — 3TO MEXaHWKa MaTEPHAIBLHBIX TOYEK, a IIPYKUHY HENb3s
CBECTH K MaTepUaIbHON TOUYKE, HU (PU3MKO-MAaTEeMaTHUECKUM, HU MUCTUYECKUM criocobom. Ilpyxuna
BKJIIOYAEeT B ce0s BCE MATh 3BECTHBIX C IPEBHOCTH 0a30BbIX MEXaHU3MOB — phIYar, BOPOT, OJIOK, BUHT,
KIMH, M ewmé HeYyTo, MO3BOJIONIEe AaKKyMyJIUpoBaTh JBWKeHHe. OOMEH HMITyJbCOM MpHU
CTOJIKHOBEHUM COCPEAOTOYEHHOIO Tela C MNPYKUHOW, WIM MNPYXKHHBl C IPYXKUHOM CclenyeT
paccMaTpuBaTh HE B MOHATHAX B3aMMOACHCTBHSA, @ B NMOHATHAX M NPEAMKATAX B3aHMOCOICHCTBHSA
B3auMoJecTBU. OCHOBHBIE YacTH MAaIMHBI HPEACTAaBIISIOT A0COJIOTHO KECTKUE, HEH3MEHseMbIe
TeNa, a €CIM IPHUHATh BO BHUMAHHUE YNPYTOCTh YacTed MallMHBI M pacCMaTpUBaTh UX H3MEHEHHS
(hopMBI, TPOUCXOIAIINE OT ACHCTBHS CHJI BO BpeMsl IBM)KCHUS, TO MalIMHA OKaKETCS MMEIOIIeH He
OJIHY, a 3HAUUTEIbHOE 4YUCJIO CTerneHed cBoOozpl. IloaToMy B TeXHMUYECKONW MEXaHUKE IPY)KUHa,
NpUMEHEHHasT B KOHCTPYKLUMH, cuuTaercss "nedekToM cucteMbl'. MexaHUKH €10 NpeHeOperaror,
Oosres.

Bcem u3BecTHO, UTO cTpenb0e M3 MyLNIKHM WJIM BUHTOBKHM COOTBETCTBYET SIBICHHE OTKaTa WU
otnaun. Ho, mpu BHUMAaTeIbHOM HAOIO/IEHUH 33 3TUMU SBJICHUSMH, U B CAMYyIO CBETJIYIO TOJIOBY, HE
IPUXOAUT MBICIIb HCIIONB30BATh SIBIICHUE OTKaTa AJIs B3JIETA IyILKU XOTs Obl K oOnmakaM. [lonpoOyiite
UCIIOJIb30BaTh CTPensOy U3 aBTOMaTa ISl MEePEeABIKEHNS Ha KOHBKAX IO JIbAY, HOIydmnock? A Beab
MEKIY Maccoi IMylu WM CHapsAga, MacCoil cropaeMoro Mmopoxa, CKOPOCThIO MX BBIOpOCa U3 CTBOJA
MOJKHO OOHAapyXUTh HEIUIOXYI0 KOPPENLHMIO [0 BEJIWYMHE C aHaJOTMYHBIMH MapaMeTpaMu
3aMpaBJICHHON pakeThl (00Iasi Macca, CKOPOCTh UCTEUEHHS U Macca CropaeMoro TOIUIMBA 3a BpeMs,
paBHOe BpeMeHH BbicTpena). KoHeuHo, ecTh pa3HHIa, HCTEUEHUE CTPYH U3 /103 PAKETHI IPOUCXOAUT
HEIPEPBIBHO, HO PaKeTa HE UMEET TBEPAON UM a3pOIMHAMUYECKOM Oonopsl. Pakera npu crapre UMeer
OonplLIyl0 MaccCy, MoOpsiAKa ThICSYM TOHH. M pmanee, 6e3 a’spoiMHAMHUYECKOM IOINOPKH, pakeTa
JBIKETCA ¢ HApacTaHHUEM CKOPOCTH, MOJIarasiCh Ha 3aKOH COXPaHEHUs UMITyJIbca, KOTOPOMY HY>KHO €€
HE TOJIBKO TOJIKAaTh, HO €ILE U «IIOAIUPATHY.


http://media.log-in.ru/rte/924f6274668b9ac860e4e9302526f0af.gif
http://www.youtube.com/watch?v=JsytnJ_pSf8
http://www.youtube.com/watch?v=JsytnJ_pSf8
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OOBIYHBIH BUHTOMOTOPHBIM caMOJIET, Ojaroaaps a’dpoarnHaMudeckomMy 3GdeKkTy KoMIeHCHPYET
Bec. Pabora mpomemiepa oOecneunmBaeT pa30er Ha B3IETHOH IOJIOCE JO Habopa CKOPOCTH,
HEOOXOMMOH ISl IOSIBIICHUS a3pOAMHAMUYECKOr0 3 eKTa, JOCTATOYHOTO [T B3nETa camonéra. K
aspoguHaMudeckoMy 3¢ dekty Mbl emé BepHEMca. Ho, ynpoménno, nmponemiep, 3arpedbaeT BO3ayX,
OTTAJIKUBAET €r0 Hazall, U, TeM CaMbIM, OTTAIKHBACTCS OT CIUIOINHOW CpPEeJIbl BO3/yXa, TSHET ce0s u
Bech caMmouéT Brepén. CoOCTBEHHO HMYETO TAWHCTBEHHOT'O, TAK, B IPUHIIUIIE, MBI U CAMU ILIABAEM B
Bojie W xoauMm 1o 3emie. [IpaBma, oOparuM BHUMaHWE, TpU IUIABAaHUM HAC yICPKUBaeT Ha
MOBEPXHOCTH BOJABI HE TOJNBKO BBITAJKWBAIOIIas cuia, a emé Hekui 3(deKT, CBI3aHHBIA C HAIINM
IBIWKeHUEM Briepén. bojiee HarsIAHBIA MpUMEp, BOJHBIE JBDKH, 00 3ToM manee. Ho, kak Obl TO HH
OBLJIO, €CJIM HET BO3MOXKHOCTH OTTOJIKHYTHCS OT 4ero-au00 MAacCHBHOTO W YNPYroro, 0COOSHHO TaK
WIM WHAYe CBSA3aHHOTO C 3eMJIEH, TO CABUHYTHCS C MECTa HEBO3MOXHO. [IpMHIMI peakTUBHOTO
JIBUKCHHSI CBSI3BIBAIOT YHCTO C 3aKOHOM COXpPaHEHHS UMITyJbca. T0 eCTh, sIKOOBI, KOTAa B MTyCTOTY U3
Tea ¢ Maccoil M, Mpom3BOAMTCS BRIOPOC BemecTBa ¢ Maccoit AM o CKOPOCTBIO V, TO 3TO IMTOPOKIAET
UMITYJIbC paBHBI AM*v, a Telo moiydaer paBHBIM Mo BenuunHe uMiryiabc (M — AM)*AV, npuuém
HANPaBJICHHBIA B OOpaTHYIO OT ATOTO BBIOpOca cTOpoHy. M, sk0OBI, Oimarogaps 3TOMy CKOpPOCTB
pakeTsl Bo3pacTaeT Ha BenuumHy AV, B OTCyTCTBHE TpaBUTanuu. Bpoae mpocto, HO M*v — He
UMITYJIbC, @ KOJMYECTBO NIBMKCHHS, B HEM HEKOMY JEWCTBOBaTh, TOJNBKO CHJa CO3AAT M3MEHEHHE
JIBUKCHHS, €Ci e€ JeicTBre IIUTenbHO. To ecTh mumyT — m*Av = F¥At, a mpaBiwiIbHO, HA000POT —
F*At = m*Av. [lonyunTs U3MEHEHHE KOJMYECTBA JBIDKEHHUS Tela MOXHO JIMIIh TOJBKO B CIydae
MPOAOJDKUTENBHOTO JIeiCTBHA Ha Hero cuibl. Cria mepBHYHA, HO M OHAa HE MOXET JEWCTBOBATh B
onuHouKy. [IpyxwHa — O0OBEKT, SBIAIOMNNACS CHHOHMMOM CHJIBI, 3TO HaM JIEMOHCTPHPYET.
ITocMoTpUTE HA PUCYHOK.

F1
j Ilpy>)xuaa He MOXeT OBITh CXaTa OXHOW TONbKO cmioit F1,
= MPOU3BOAMMON NallblleM, K00 3Ta cuiia OyJeT paBHA HYJIIO JI0 TEX MOp, MOKa

—_—
= - BTOPO#1 KOHEIl IPY>KUHBI HE CTAHET OMUPATHCS Ha KAKOE-TMOO HEIOIBHIKHOS

il (wmm mocTaTOYHO MaccHUBHOE) Teno. M TONBKO KOTia 3Ta Oropa MOsBUTCS, H
BTOPOW KOHEI[ MPYKUHBI YIPETCS B HEE, TO, MO BO3ACHCTBHEM CHIBI f1—
nocnaHHuka cuibl F1, BO3HHMKHET cuia mpotuBoeiictBusi F2, u ee
MoCIaHHUK {2, KOTOPEIH, POHAS Yepe3 MPYKUHY, OKKET MPOTHBOJICHCTBIC
nerctBytomerd cusie F1, yTo ¥ mpuBeneT K BO3HMKHOBEHHUIO B TIPYXKHHE

@lz cKaTus, ee yIupyrou nedopmariuim.
SEANGRAR o =) /[lepopmanns MOXKET BOSHUKHYTb JIHMIIbL TIPU JCHCTBUM Ha TENO JBYX
Crom g | BHemHuX cun. ['eOMETPHYECKH CHIIBI MOXKHO IPOCYMMHPOBATh, TIPHBECTH K
pPaBHOJICHCTBYIOIIEH, HO BEIIECTBEHHOE TEJIO HE MOKET B3aUMOJIECTBOBATH
C TOJIBKO OJTHOM CHJIOH.

MEI 3HaeM, 9TO BCETO OJMH YETOBEK, OMUPACh C OAHOM CTOPOHBI HOTAMH Ha 3€MIIIO, a C IPYToi
CTOPOHEI — IIECTOM, KOTOPBIH JICPKUT B PyKax, B HATPYKEHHYIO 0ap)Ky, MEJUICHHO, HO OTOJIBUTACT €6
OT mpuYana. A BOT TaHKEp, U3 KOTOPOTO CAaMOTEKOM He(PTh UAET B XpAHWIUIIE, TCHACHIIMHA yXOa OT
npuyana He oOHapyxwuBaeT. C y4€TOM U3TI0KEHHOTO IPUXOAUTCA KOHCTaTUPOBATh, YTO TAKOH BapHaHT
pa3BuUTUS COOBITHIA, PH KOTOPOM CTPYS Ta30B OKa3bIBaeT CHUJIOBOE JAaBJIIEHHWE Ha pakeTy, a cama
00paTHOTO CUIIOBOTO BO3/ICHCTBHS HE UCIIBITHIBACT, MPEICTABISACTCS HepealbHEIM. Ho 4TOORI pa3BuTHE
COOBITHIA TIUTO TIO CIICHAPHIO, IPEJICTABIICHHOMY Ha PHUCYHKE, Ta30Bast CTPYs JIOJKHA OBITh YIIPYrod u
cama Ha YTO-TO MacCHBHOE onupathcs. Hayka 00 3TOM ymMam4uBaeT moToMy, 9T0 MOTYaHHE —30JI0TO.

B 50-x romax mponmioro Beka COBETCKUH yUEHBINH PUBKUH, TIPOCTPENNBasi CTPYIO BOJBI MTyJICH

JTOKa3aJl, 9TO BOJa B 9TUX yCIOBHIX AEMOHCTPUPYET CBOIcTBa TBEpHOTO Tena. CTpys pasneraercs
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YTJIOBAaTBIMH OCKOJIKAMH, KOTOpBIE IMpaBla OYeHb OBICTPO MpeoOpa3yloTcs B OOTEKaeMble Karlid.
ITomararo, Ipu BEICOKHX CKOPOCTSX, OT CKOPOCTH 3BYKa M BBIIIE, U CTPYS ra3a Kak Obl DPEKTHUPYET,
oOpeTtaeT cBOMCTBA TBEPAOTO TEa, a, IO MPUHITUITY OTHOCUTEIIEHOCTH, M BO3/YX, B KOTOPKIA Bpe3acTcs
CTPYA, TOKE MPEACTABISIETCS (3TO BAXKHO) TBEPIBIM OCHOBaHHEM (ITOMOCTOM). Eciu BBI IEMHUTECH C
BBICOTHI TPEXMETPOBOTO TPaMIUIMHA O BOJY, TO YOEIWUTECh, YTO XUAKOEC W TBEPIOE — IOHITHA
OTHOCHUTEIbHBIE, )KHUJIKAs BOJIa MOXKET OBITh BEChMa TBEPIOM.

Janee ocMoTpuTe emé pas, NpUBEAEHHBINA BbIIlIE PUCYHOK C MPYKUHOW, HA KOTOPYIO JABUT
najiell, TaM ecTh BCE Ui NOHMMAHUS SPEKTHBHOTO MPUHIIMIIA PEaKTUBHOTO JBMxkeHHs. OOpa3HO
TOBOPS, TPHU OOJIBIION CKOPOCTH UCTCUCHHS Ta30B MX CTPYI0 MOXHO YHOJOOHTh METaNTMYeCKOMY
MPYTY, TEIECKOMNYECKN BBIPACTAIONIEMY M3 METAIUTMYECKOTO TheiecTana (Bo3ayxa), IOAHIMAIOIIEMY
pakeTy BBEpX Kak IMOJHHMAETCs K MepekyaruHe MPBITyH Ha mecte. J{anee, oTOpOCHB miecT, OH JIETUT
YK€ 10 UHEPIIUU IO OAJUTHCTUYECKON TPACKTOPHUH.

W3BecTHO, YTO peaKTHBHAS CTPYS U3 COIUIa PEAKTHUBHOTO CAMOJIETHOTO JBUTATEINS WM PAKETHI
uMmeeT y3ibl sspkoctu. [Ipu pabote nBurarens Ha (opcaxke 32 PEaKTUBHBIM COIUIOM BO3HUKAET BUIAMMAS
CTpysl pacKaJI€HHBIX Ta30B, IMEIOIIAsl XapaKTePHYIO «II0JI0CATYI0» CTPYKTYPY, TaK Ha3bIBaEMBbIC AUCKH

Maxa. [TocmotpuTe Ha hoTorpaduio padoTsl TypOOpeakTUBHOTO ABUrateis Pratt & Whitney J58
Ha (hopcaxe, B PEaKTHBHOM CTpye OTYETIMBO BUAHBI JUCKH Maxa.

Y IOBIIETBOPUTEIHLHOTO OOBICHEHUS ITOMY SBJICHUIO HET. Ho MBI BIIpaBe HHTEPIIPETUPOBATH 3TO
SIBJICHUE KaK MPOSBICHHUE YIPYTrOCTH SPEKTHUPOBABIICH PEAKTUBHOW CTPYH Ta30B, M ITYYHOCTH
IUIOTHOCTH 3JIecb - OTO Kak Obl BUTKH CXKaTOM  MNPYXHHBL, TOJYYMBIIEH  MPOYHYIO
OTopy Ha BO3AYX, NPH YAAPHOM BO3JCHCTBHM CTPYH Ha HeEro. BOT mouemy HeET BBICOKOTOPHBIX
CTapTOB, WJIM CTAPTOB C BBICOKO JICTSIIUX CAMOJIETOB, HET M PEAKTHBHBIX CaMOJIETOB, JICTAFOIIUX BHIIIIC
30 kM.

HuxTo He X04eT TepsTh omnopy, B pa3MeH Ha YMEHbBIIICHUE CONPOTUBICHUS Bo3ayxa. Haobopor,
CTapThl TMBITAIOTCS pacrojiaraTh OJIMKE K DJKBaTOPUANLHOW 30HE, W HE U3-32 MHU(DUYECKOH
[EHTPOOEKHON CWIJIBI, a MOTOMY YTO Ha JKBarope NiryOmHa aTtMochepbl OOJbllle, YeM B HAIIUX
IUPOTaX. A MOXKET JI pakeTa HaOUPaTh CKOPOCTh B 0€3BO3YIITHOM POCTPAHCTBE, TJIE CTPYE ra30B HE
Ha 9TO OMHpaThca? YBEpeH, HET. A KaKOBBI (haKTHI - IEMOHCTPHUPYIOT ciaeayromue Goro.
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Amnanuz Tp&CKTOpI/Iﬁ JABHKCHHSA BCEX BBIITYIIICHHBIX, SIKOOBI B «KOCMOC», paKE€T JOKa3bIBA€T, UTO
PAKETHI TOCJIC HEIOJITOI'O noyueTra BCPTUKAJILHO BBEPX, pa3BOPAYNBAIOTCA U MPOAOJIZKAIOT MOJET TOYHO

FE EVERYTHING BUT SREA

TaK ke, KaKk caMOJIEThI, TapaJIeTIbHO 3eMIIe, 4 HE BEPTHKAILHO B KOCMOC, KaK HaM roBopsT. [loxoxe,
pakeThl B KOCMOC He JIeTaroT. X0opoIasi TUIIOTe3a BCEria BEIXOIUT 3a Mpeielibl (DaKTOB, TIOCTYKUBIINX
OCHOBOM 1111 €€ mocTpoeHus. M Hama rumoTes3a Ha 3To crmocoOHa. B kakoit MOMEHT BO3HUKAET OT/Ia4a
mpH BBICTpene U3 pyxbs? [locinennue uccneaoBaHusl MOKA3bIBAOT, YTO YK€ MOCIE BBUICTA ITyJU U3
ctBona. To ecTh, TYT «TBEpAas» CTPyS MOPOXOBBIX Ta30B — OTO YTO-TO BPOJE OWIBSPIHOTO KHS,
KOTOPBIH OONBIION cruitoil OBET B ITyII0, OTHpaBIsAs e€ B menb. He Oynmb cTpys «TBEpAOL», OHA HE
Moria Obl TONKaTh TBEpHOE Teno. lIOHATHO, KUH-CTpys oOmMpaeTcsi Ha KOHEI CTBOJA, M 3TO
nposiBisieTcss B ¢GopMe OTAauu. A 3BYK OT BBICTpeNla 00pa3yeTcs B pe3ylbTaTe «TPEUIUHBD) B
OTHOCHUTEIFHO TBEPJOM BO3JyXe, 3aTATMBAHUE STOW TPEUIWHBI, aHAIOT B3phIBAa BaKyYyMHOH OOMOBI,
MOPOXKJIACT yIAPHYIO BOJHY.
He Bce 3Ha10T, 4TO pacyETHBIC METO/IBI HA 0a3¢ MATEMATUYCCKUX MOJICIICH a3pOIMHAMUKY HE

HAxXOJAT NMPUYHMH IS MOJIETa HE TOJBKO Y MaWCKOTro JKyKa, HO JJII OOBIYHOTO camoiiéra. DopMyIbl,
tuna Gopmyisl JKyKOBCKOro, ¢ TpyaoM «BHITAruBaoT» 10% HEOOXOAMMOW MOABEMHON CHIIBL.
[loHATHO, OHU XK€ HE YYUTHIBAIOT, YTO PAa30THABINMICA Ha B3JIETHOW MoJjoce N0 OOJIBLION CKOPOCTH
CaMOJIET, Aalibllie TEPUOAUYECKHA YAApsIeTCs O «TBEPABIM, HO YNPYTHil» BO3AYX, W IMOJCKOKaAMHU
(IpBpDKKaMH) — Kak IO JICCTHHIC - 3a0HWpaeTcs Ha BBICOTY MarucTpalbHOrO Kypca. BoT HouHas
¢dororpadust TpaeKTOPUH B3JIETAIOLIETO CaMOJIETa, clie OOPTOBBIX OTHEH.



["maBbl N3 KHUMM

CxemMaTH4YeCcKH TPACKTOPHS B3NETA CAMOJIETa, YCTAHOBKU €T0 Ha KypC U CIieIOBaHHE MO Kypcy
MOJKET OBITh MPEJICTABICHA CIICAYIONUM 00pa3oM.

TakoB MexaHH3M CO3JJaHHUS CAMOJIETOM, OJTHOBPEMEHHO — TSTH M TIOJbEMHOMN CHJIBI IIPH TIOJIETE B
KoJjeOaTeIbHOM pexuMe. MTak, OCHOBHOH CTHIIb MarvcCTPabHOTO JIBIDKECHHUS HAIIETO caMoJiéTa —
OarTepdJisiii, TOTUYOK — CKOJIBKEHHUE 110 MHEePIK. KpacHBIMU JIMHUSMU BBIJICIICHBI 30HbBI OTTAIKMBAHHUS
camMoJiéTa oT Bo3ayxa. Ha GobIioi BEICOTE TS TACCAKUPOB ITH MPBDKKHA HE3aMETHBI, TIPO HEYTATHBINA
MPBDKOK TOBOPAT KaK O MIPOBAJIe B HEKYIO BO3AYIIHYIO IMY. SICHO, UTO CaMOJIET — 3TO HE TUPIIKAOIb, U
py OOJIBIION CKOPOCTH OH KaK OBl CKOJB3UT MO MOBEPXHOCTH «TBEPIOTO U YIPYTOro BO3IyXay, Kak
YEJIOBEK CKOJIB3UT IO MOBEPXHOCTU BOJbI HAa BOJHBIX JibDKaX. COBETYIO MOHAOIIOAATh 332 TEM, Kak
CHOPTCMEHBI KaTaloTCs Ha BOJHBIX JIBDKAX, TaM HE BCE TaK JIMHEHHO U TPOCTO.

Bo3moxxHO, KpBUIbSI M XBOCTOBOE  ONEPEHHE Y
COBPEMEHHOTO CaMoJIETa CITy>)KaT B OOJBINCH CTEHCHH IS
yIpaBIeHUS TaKAUMH XapaKTePUCTHKAMH JBUKCHHS
JISTATEeIHLHOTO armapara Kak KpeH, TaHrax, peickanbe (Kypc). He
CIIy4ailHO CKOPOCTh CaMOJIETa BEIMUYMHA UHTEPECHAS, U pa3Hasl,
CXOJy HE BCeM MOHATHAS, ¥ OHA HE O/IHA, a TPH CIETYyIOIIHE:

A-xpen, B-tanrass, B-prickanme

- UCTUHHAs Bo3aylHas ckopocTh (TAS), neiicTBUTENbHAS CKOPOCTD, C
KoTopoi JIA ABM)XETCS OTHOCUTEIBHO OKPYXAIOIIEro BO3AyXa 3a CUET CUIIBI TATH ABHUraTens. Bextop

CKOPOCTH B OOIIEM ClTy4ae He COBIAIaeT ¢ MPOoaoJibHOM ochio JIA. Ha ero oTKIOHEHHE BIUSIOT yroj
aTaKku " ckowoicerue JIA,;

- ckopoctb mo mpubopy (IAS), ckopocTh, KOTOpYHO TIOKa3biBaeT MPHOOp, WU3MEPSIFOIIUNA
BO3IYITHYIO CKOpOCTh. Ha 000l BRICOTE 3Ta BEIMYMHA OJHO3HAYHO XapaKTEPU3YeT HECYIIHE
CBOHMCTBA IUIaHEpa B JaHHBIM MOMEHT. 3HAYCHHE IPUOOPHON CKOPOCTH HCIIONB3YETCS TIPH
nmuIoTHpoBaHuu JIA;

- ckopocth myteBas (GS), ckopocth JIA OTHOCHUTENBHO 3eMIIM. 3aBUCUT OT BO3AYIIHOM
CKOPOCTHU, CKOPOCTH U HAIIPABJICHUS BETpa. 3HAUYCHUE PACCUUTHIBACTCS UM U3MEPSAETCS MPU MOMOIIH
TEXHUYECKUX CPENICTB CaMOIETOBOXKACHHA. VICcTIOIBp3yeTcsl Py pelieHrH HaBUTallMOHHBIX 3a/ad.

Hanee crnemyeT mMmOoyuyeHHE K NPWIOKEHHIO, MoydyeHud wmHoro B «Hauamax» HproTona,
MOCIIelyeM ero IpUMepy.
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TIIOYYEHHUE

Kak cka3aHo BblIIlle, IPHHIMIT PEAKTUBHOTO JIBIXKCHUS, HaunHas ¢ [[H0IKOBCKOTO0, CBA3BIBAIOT C
3aKOHOM COXPaHCHHS UMITYJIbCa.

Ho, unras omycsl [[10IKOBCKOTO, TOHUMAEIITh, OH HE 3HAJ, YTO 3TOT 3aKOH IPUMEHUM TOJILKO K
3aMKHYTBIM CHUCT€MaM, ¥ 9YTO m*AV — 3T0 HE MMITYJIbC, & MTACCUBHOE KOJUYECTBO JBUKCHUS Tella, a
aKTHBHOCTD, CITOCOOHOCTH K JICHCTBHIO, — IMIPUCYIIA UMITYILCY CHITBI — F*At.

Unen [{noaKOBCKOTO YaCTO TOJBEPrainch OOCYXKIICHUIO HAa CTPaHHUIAX TEXHUYECKOH Ievary;
OHHM KPUTHKOBAJINCHh MPOQPECCHOHATAMU, WHOT/IA OCYXIAJUCh, HAPUMEP, CO CTOPOHBI HEMEIKOIO
umkenepa Jlagemana. Craths JlamemaHa, B KOTOPOH OH, MEXy POYUM, CACTAI P 3aMEYaHui U 10
ooy pabotsl [lronkosckoro «lccnenoBaHue MUPOBBIX MPOCTPAHCTB PEAKTUBHBIME MTPHOOPaMu»,
K., 1926, Be3Basia BO3pakeHHe IIMOIKOBCKOTO, KOTOpOE W OBUIO OMYOIMKOBAHO MM COBMECTHO C
pabotoii «Kocmudeckas pakera. OnbITHas MOArOTOBKa», K., 1927,

Bor kak mpencTaBuiI CBOM TMEPEKUBAHUS MO TOBOAY KPUTHUSCKUX 3aMedyanuii KoOHCTaHTHH
Onyapaosuy; «Kmo coenacumcst ¢ HeUu38eCMubIM 4el08eKOM, HANAoarowumM Ha oOWenpusHauHvle
aemopumemvl. Mol ciyuiaem He Mo, YmMoO MUX0 U 3A0A6IEHO, A MO, YMO ZPeMUm 3a Zpanuyell.
Kpumurxosamv dice u pazbupams cpevsujee 6 neuamu Mmvl He 6 Cuiax. J[is amo2o HyjHCHO Obimb
2CHUATILHBIM, A Mbl J100U 3aypsaousie. M umo epemum! I pemum asmopumem, KOMOpomy no360J510Mm
owudamvcs U 6pamyv, 2pemum BCAKUL, UMEIOWULL CE13U 8 CUTY POOCMEA, KANUMand, Hacie0CmeeHH020
mocyugecmea. CKOMbKO HEBOZMOICHOU YenyXu neuamanocs u ceuuac neiamaemcs 8 JHcypHanax. Smo
omuacmu Xopouto: 102#Cb nadaem cama coooi u He ciedyem Npensmcmeosams pacnpoCmpaHeHuo
udeu. Ho nexopowio, umo npago conoca umerom moavko CUNbHbIE WU YCHAHOBUBLUUECS A8MOPUMEmbl
u ouniomuposantvie yuenvle. OCmanbHuix oHu dce dassam, kax kacmay. IIpocto «iay SpociaBHBD),
OenHbI anbT!

HoBplii B3I HA CYIIHOCTH ¥ BO3MOXKHOCTH PEAKTUBHOTO JIBHXKEHUS ObUT pa3MelIEéH MHOW Ha
HECKOJIBKMX HHTEPHET-pecypcax, OJHAKO MHOTHE YHTATEIH HE CMOTIHU MPHHSATh MOKO KOHIICTIIHIO.
Mup U3MEHWJICS CHIBHO, a "TPUINYHBIE JIIOAU" OCTAINCh TEMH K€ B CAMOM IUIOXOM CMBICIIE, TT0-
MPEeKHEMY HE JTyMArOT JAJIbIIe MOJ0KEHHOTO, HO TIPU 3TOM CTaBAT cebe 3T0 B 3achyry. llombiTaroch
MIPUBECTH UX K UCTHUHE C TIOMOIILIO MIKOJIBHOTO yueOHuka pusuku Jlanacoepra.
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§ 184, Peakums apumymiefica MMAKOCTH M &€ HCNOALIOBAHHE.
[TosomusM HA CTO COTHYTYIO NMOA NPAMBIM YIAOM CTCKARHHYIO
TpYORY, COSAMHEnnYK pesunopofi TPyOKoi ¢ BORONPOBOAOM
{puc. 318). Ipu ucredennu Bopn TpyGry Gyier orfpacuears
Uy

2, 02
N
d
4
i
Puc. 318, Mpe oTipeBanu kpana Puc. 319, Tlpn e3swcEeHnH HONp o=
WIOTHYTAR TPYGRA NANINECT MR- ACHNA TCUCKRUE BOIM E3 TRYGy
FaThes f0 HAMPABIEHAID CTRETKI ACACTRVCT CHAA pedKiMM CTPYM

pose F

8 HanpaBaenWe cTpeaxu. Jlaa oOBACHENHA 3TOro onkita pac-
CMOTPHM CHJH, ASRCTRYIOUME CO CTOPOHB NPOTEKAMIEH MHHjl-
KOCTH Ha M30rHy Ty TpYOKy. [Tycrh MuaKocTh BXOAHT B TPYOKY
€O CHOPOCTHIO T, (prc, 319) » BRIXOAKT U3 TPYOKH CO CKOPOCTHIO
©;. Jonycrum anA npocrorsl pacuera, yro TpyGka mmeer
MOBCIOAY OAHO W TO IME CEuCHMe.
B rakom cayuae cxopoctd o, M U5
N0 MOAYJMIO PaBHbl, HO HANPABJCHNHHA
Hx pasaudisl. Chefosarenbho, CHo-
pocTh noay4aer npupauenve Age
= Qy—0;. IT0 03HAYAET, YTO MNpM

TEYEHUM NO HIOTHVTOR TPYOKE MuA-
RUOCTE HCMNMTHBALT ‘_.'UHDPP.‘IILIE* EPEJ.[-

HEE 3HAYEHWE KOTOPOrO HaNpaBdeso
Baoak Bexkropa Av. Yckopenwe co-
oblacTes MUAKOCTH CHAAMH, ¢ KOTo-
phiMi cTesKw TPYOKH NefCTBYIOT Ha
Puc. 320, Bezepko spaa-  WHAKOCT. ﬂ.ﬂ rpetbemy 3axony Helo-
cTcq B cTopony, ofparmyl  TOH3 Ha TPYORY CO CTODOHBL MM
HanpabacHWlo  swTexawwn  KOCTH AcfcTBYET cujia NpoTuRoaed-
CTPYH creun F, wanpaBaenuan npornBono-
Aowno BekTopy Av. 3Ty CHAY MM
Oyaem nasbiBarh CUiol peakuuu crpyd muakocte. B onwcan-
HOM ONbITE MPYOKa OMKAOHAEMICA @ CMOPOHY CUACH  pPeaKyiy
cmpii.
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IToxBepraeM OecnpUCTpAaCTHOMY aHaIM3y ckasaHHoe JlaHacOeprom, 4ToOBI Pa300JIaYUTh €ro
TaM, TJIC OH BBOJUT YUTATENs B 3201y XKICHUE, TOJMEHSIS JOKa3aTeIbCTBO BHYIICHUEM. BO-TIepBBIX, C
OJTHOM CTOPOHBI OH MPABUIIBHO MOKA3BIBAET, YTO BHITEKAOIIAS CTPYS CO3MaET CHIIOBOM A(h(deKT Tora,
KorJa ymupaercs (omupaercs) Ha TPEensITCTBHE — W3THO B TpyOKe, HO, C IPYrol CTOPOHEI,
KaMy(IupyeT 3T0 0OCTOATENLCTBO MYCTHIMH Pa3rOBOPAMH O CKOPOCTSX W YCKOPEHWH, TOJMEHSET
MPUYUHY cleicTBreM. Bo-BTOphIX, Ha prc.319 mpaBWIbHO MOKA3aHO HAIPABIICHUE ACWCTBUS CHIIBI, a
Ha puc.318 — moJyIor, CTpeiKa yKa3blBaeT HAMPABICHUE IBHKCHUS TPYOKU OTIUYHOE OT HATIPABICHHUS
JIEHCTBYIOMIEH CHJIBI, OT TOTO HaIlpaBJICHHS, KOTOpOe IMokazaHo Ha pwuc.319, To ecTh moKa3aHO
HampaBJieHHe, OPHECHTHPOBAHHOE Ha (QOPMHUPOBAHME JIOXKHOTO TMPEJCTABICHUS O PEaKTHBHOM
nekeHnd. Eciii OBl B pEaNlbHOCTH TIPOMCXOJUIIO TaK, Kak IMOKa3aHo Ha puc.318, To HH onuH
MO’KapHHUK HE MOT OBl yJIepKaTh [IUIAHT B PyKax, a aepikar. [|Jis mposBiIcHHS ACHCTBUS CHIIBI, CJIa00
IPEKTUPOBAHHOU CTpYe, HY)KEH yIop, XOTs Okl B hopme n3rnba. OHaKo YuTaeM najee.

Ha puc. 331 nokasana mexanuuecKas MOJeNb, HJTIOCTPH-
pyowas npuHnun JefictBua paxetl. Ilpyxuwa, cranyras
HUTKOI#, BJIOXKeHa B paMky. IIpyKuHa urpaet posib NOPOXOBOre
sapaaa. [lepexikeM HHTKY; 3TO COOTBETCTBYeT CrOP2HHMIO
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e
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Puc. 330. Verpoiicrso mo- Prc. 331, [IlpyxuuHas Mogedb pas
POXOBOH pakerhl KETh]

nopoxa. [lpyXuna, pacnpaMasfach, OKaXeT AaBlAeHHe HA paM-
Ky («peakns nopoXOBBIX ra3op») H BLIJIETHT M3 PAMKH NOLOGHO
TOMY, K3k BBIJETalT [OpPOXOBbie rasbl H3 OTBEPCTHA PAaKETHI.
Pamka xe, urpaiomas poib Kopfiyca pakerhi, NOTYYMT CKO-
pocTh B NPOTHBONOJOMKHOM HanpabB/IeHHH.

Pagyer, uto JlanacGepr ToikyeT pabOTy pPEaKkTHBHOTO JABHUTATENs C IOMOIIBIO IMPY>KUHBI.
TIpuuém npyXUHBI, HA HAa YTO HE OMUpAIOILENCs C APYroro KoHia. Bo3aMoXHO, eciu ciienaTh paMKy U3
NIEHOIIIacTa, a MPYXUHY U3 TSHKENOW CTaTbHOM MPOBOJIOKH, TO paMKa, MOCJE NMEPEKUTaHNs HUTKH U
CJIeTKa CIBHHETCS C MECTa, TaK Kak IpPy)KHHA, paclpsAMISIICh, MOYTH Cpa3y MOTEpSET KOHTAaKT C
paMKOH, I@pOCTO YJETUT BIPaBO 3aJOJro JO TOro, Korga oOHa OylneT  HOJHOCTBIO
paxata. Bpemsa CHIIOBOro KOHTaKTa IPY>KHHBI C PaMKOM B OTCYTCTBHE ONOpHI crpasa, At ~ 0, a
CIIEZIOBAaTENbHO, K HYNIO yCcTpeMuTcs M ummynbc F * At, momyuensslii pamkoil. TOUHBIH CMBICT
TAKOTOJIATUHCKOTO cioBa Kak "impulsus", BmonHe mepemaercsi cinoBoM w3 "Hawan .." Herlorona —
"HaTHCK", BKJIIOYAIONIEM B ceOS KaK TOHITHE O HAMNPSIKEHHOCTH, TaK U O IMPOJOJDKUTCIHLHOCTH
JIEeHCTBYS.

[TocMoTpuTe Ha ClIeTyIONTHI pUCYHOK U3 yueOHuka P. B. [Toss.
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Pre. 97. K 3akony coxpanenus
nunyasca. Yeaosex yexkopaer cmoe ®
ABGKEHAE ND TeJICKEEE N CDO‘GUJ.;'E"
NpH STOM TEACKKEE HMITYIRC Npo-
THEOMOIOM HOMO RANPABISIHIL
KoneuHo, xorjga Tenexkka ONMMPAETCS HA 3E€MIII0, YEJIOBEK MOXKET YIEPEThCS B TEIEXKKY U
0OMEHSATHCS C HEHl MOMEHTOM HMITYJIbCa, a €CIIH Y TENIEKKH OMOphI Ha 3eMiio HeT? B mpaBoii wactu
pUCyHKa M300pak€HBI uyenoBek (B ckadanape, nOO OH 3a mIpeaeiaaMu aTMOC(epbl) M TeJekKKa Ha
KOTOpPOW OH PAacCIoOJIOKEH, MYCTh OHU HAXOJSATCS B COCTOSHUM CBOOOAHOTO mMajeHws. Torma, mpu
MaJedIled IOMBITKE YEJOBEKa IIOLIEBENMUTHCS, TEJEkKKAa YHUIAET HaBcerga u3-NOJA €ro HOr, U
MPAKTHYECKH 3HAYMMBI OOMEH MOMEHTOM HMIIyjbca He cocTouTcs. Jamee umér BooOIIe obpasern
cnoBoOmyusi. Ct€0, 3amaronuii BEKTOp BOCHpUATUS WHGOPMAIMM B HANPABICHUH «3aBEJCHUS 3a
kopary». TyT u HeBeioMas eUHUIA BpEMEHH, H HEBEJOMO TTOYEMY, KOMY M 4eM 00s13aHa («IOIKHAY)

pakeTa, 1 rMpo4Yuc CpeacTBa AJIsI IOAMEHBI JOKAa3aTCJIbCTBA BHYILICHHUEM.

Hafinem cuay peakuss BuTeRmoliel ©Tpyw ra3a, T. e
CHAY THMH peakTHBroro apurateas. [lyers crpya rasa yuocut
M3 pareTh 33 eIHHHLY BpeMenn maccy, pasuyvio p. flocropanus
Ta MatCa HMEAE TY MEe CRODOCTL T, STO H PaReTa, H onanans
uMnyabcos wo. Ecaw ckopocth rasa B erpye oTHOCHTEALHD
JeMan paBHa T, TO rad, BLOPOLIEHHEIA HE DAKeTH B eaHUN-
By Bpesensy, o0AAJAET HMAVABCOM BE L. CAel0BATENLHO,
ApHpAEHUE UMOYALCE, KOTOPOE DUAYYAST MACCa W, pasHo

ELE)

plo,,—o)=pH, rae o — CEOPOCTL BhiTEKmowed yrpyu
OTHOCHTENBHO KOPNyCd PaKeTsl,

JLAan ToroYrodsl CooUATE TA3y TAKOS NP PaulenHe HMnyaL-
CA 3@ CAMHHUY BPEMCHI, DAKESTA A0HHA JeiiCTRORATE Ha Fa3 C
ciiadoil Fs=pg. JIeACTERTEARHO, COIacHD opMyae (4900
npipatieHye HMOVaBRCH TETA 38 E,‘J,illlllu};‘ E.PEME!I{I!I pﬂH'HID ﬂ.lH:I"‘
CTBYIOLEN Ha Tean ciae. (1o TpeThemy 3aKony MeOTOHA CTPYA
Tasa NencToyel Ha parery © ciaofl F=—F'=—pu. Taruu
olipazoM, ciia PeaKuiM cTPYH, T. € ClAd TATH PEeRKTHEHOIC
mEpliraTend, pasMa —pf. HanoMunM, S10 )0— Ma2cCa rasa,
ELITERAIHUSTO H3 KODMYLAE PAKETH B EXHHNUY BpeMenn, g=
=,,,— 1 — CKOPOCTL  CTPYH  OTHOCHTEILHO paersl. ra
CRODOCTE HANPABIEHa MPOTHEONONGKHD HANPEBACHHIO, B KO-
TOpOM JETHT pawera; cuaa F=—po nanpasiesa B T Cropo-
HY, KYAZ JeTHT pakerd.

Ho, kak U3BeCcTHO, MPOCTO OTJEIICHUE OT TeJIa HEKOH €ro YacTH MpH CBOOOIHOM (HHEPIIIOHHOM)
JBWKEHUH WM ITPU CBOOOJHOM MaJeHUM HUKAaK He BIMSET Ha XapakTep AajJbHEHIEro ero IBUKEHHS.
[IpumenuTenbHO K cBOOOTHOMY MAZCHUIO 3TO ToKa3al e ['annnel, a K ”HEPIIMOHHOMY — DWHIITEHH,
HPUHIMII SKBUBAJIEHTHOCTH IPAaBUTALIMOHHOW M MHEpLUOHHON Macc. Tonpko B morosopke, «0aba c
BO3Y, KOObLIE JIerde», BO3MOXKHO, HO 3TO MHOEe. B HamieM ke cilyyae MCTHHA IPOCTA, €CIU HET
U3MEHEHUSI CKOPOCTHU CTPYH, HET U YCKOPEHHUS, a, 3HAUNT, HEOTKYA B3I ThCS CUJIE TATH.
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PaccMoTpuM moaxon K peaKTHBHOMY [BIDKEHHIO B TEPMHHAX «pPETeHEPATHUBHBIN» U
«IeTEHEPATHBHBINY», B3SATHIX M3 KOMMYHUKAITMOHHONW WH)KEHEpPHHU. PereHepaTWBHBIA KOHTYp (WM
"MOPOYHBII" KpyT) - 3TO LENb HNEPEeMEHHBIX CIEAYIOIIEro OOLIero BWAA: YBEIMYCHHUE A BBI3BIBACT
yBenmueHue B, yBenmnuenue B Bei3biBaeT yBennuenue C, U, B KOHIIE KOHIIOB, yBeIHUeHUE N BBI3BIBACT
yBenuueHne A. Eciu Takas cucrema cHaOkeHa HEOOXOJIUMBIMY HCTOYHUKAMH SHEPTUH, W BHEITHHUE
(hakTOpHI €if ATO TTO3BOJISIIOT, TO OHA OyZeT paboTaTh ¢ Bce OOJbIIeH 1 OOJIBIIECH HHTCHCUBHOCTRIO. B
MexaHuKe HbIOTOHA 3TOT KOHTYP BO3HHMKACT NPU PABHOYCKOPECHHOM JBMKCHHU Tea TOCTOSHHOM
Macchel. Ecu yckopsiemoe Teno A HapaliuBaeT CKOPOCTh IBIKCHHUS, U CIEIOBATENIbHO, UCTOYHUKY
CUNBl - Temy B - mis coxpaHeHHMsS MPHKIAIBIBAEMOr0 K Tely A YCHINS TPUXOAUTCA U CaMOMY
HapanBaTh CKOPOCTh, YCKOPAThCA, AoroHss Teno A. EctecTBeHHO, U1 yckopeHus Tena B momkHO
cyliecTBoBaTh yckopsitomee ero teiao C. U tak ganee, no OeckoHeuHocTH. Pasymeercs, 31ech MBI
uMeeM Jefio ¢ (U3NYecKd HEBO3MOXKHBIM TmpomeccoM, a ¢opmynre F = m * a o00s3aHbI
MIPUCBOUTH JIETEHEPATHUBHBIN CTaTyc B OyKBaJlbHOM cMbIcie. lIpomecc yCKOPEHHOTO OBMKEHHS HE
MOJKET OBITh JUTNTENBHBIM.

W Guonorus moATBepKIaeT CKa3aHHOE BhIlIe. [1aaromas Kolka ¢ IOMOIIBIO BPAIICHYS XBOCTA
MePEeBOPAYNBACT CBOE OCTAIILHOE TEIIO M MpHU3eMIIIeTCs Ha Jianku. Ho co3maTtes TATY 3a cuéT paboTh
BHYTPEHHHX CHJI U TIOTHATHCS 32 ITUYKOW OHA HE MOKET. DBOJIOINUS HEMHUHYEMO MpHUBEIa OBl K TOMY,
YTO KOIIKM JaBHO Obl JieTasd, OyAb B TPHUPOJIE MHHUMAIBHBIC MPEANOCEUIKM K O€30TOpHOMY
JBUKCHHIO.

OxoHUYaTeNbHBIN BRIBOA. V3MeHEeHe XapaKTepa IBIKEHHSI BEIIECTBEHHOTO Tella, B OTCYTCTBHE
OTIOpHI - HEBO3MOXHO, NPUYEM, Kak C BHIOPOCOM BeIECTBa B IyCTOTy, Tak u 0Oe3 BeiOpoca. Ho
OKOHYATEIILHBIA BBIBOJI - HE OKOHYATENBHEIN MPUTOBOP. Beerna Hy)XKHO OCTaBISATh HANCKAY XOTh B
4€M-TO, ATYYIIUM 4YyJEeC U CJIaBbl. YMEPEHHBIX MpPEJACTABUTENICH albTEPHATUBHOW HAYKH, KpOMeE
MOMCKa Ccrocoba co3manus OE30MOPHUKOB, IMPECIIeIyeT MaHWaKalbHAs WAes MOTydeHHUs crocobda
JOCTyna K T.H. cBoOOmHON sHepruu. B wactHOCTH, cocoba co3gaHus HEKOMIIEHCUPOBAHHOM CHITH,
JEMCTBYIONIEH CO CTOPOHBI OKPY KaroIel cpellbl Ha MaTepUalbHbI 00bEKT. Yero-To moJoOHoTO cujie
Apxumena, HO JCHCTBYIOIICH ¢ JIt000# TpeOyeMoit HHTEHCHUBHOCTHIO B IIPOM3BOJILHOM HAIPABIICHUH.
Bce xe Bumenu HJIO B danrtactmdeckux ¢uiabMax M Ha REN-TV. Muorum m3BecteH 3¢ dexT
buddenpna-bpayna, «neraromuii konaeHcaTopy. [1o MOUM CBEACHUSAM, U Ha CAaMOM JIelie, «JICTAIOIIUC
tapenkm» (HJIO) mansiMu cepusiMu TaBHO BhITycKaroTcsi Ha [laBiaogapckoM TpakTopHOM 3aBojie (1eX
MOIBEMHBIX MamuH). YTo OHM CO0OW MpEeACTaBISAIOT, HE CKa)xy, BOEHHas TaifHa, CIENal0 TOJBKO
HaMEék. [ToMHHTE Pa3roBOpsl 00 MOHHBIX ABUTATEAX? [locMOTpHTE HA PUCYHKH.

Pac. 1 Prc. 2 “ Prc. 3
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C onopoii Ha MarHATHOE TI0JI€ HE MOJIETHINb, OHO JIUIIH TTOBOPAYMBAET CTPEIIKY KOMIIaca BIOJb
CWIOBBIX JIMHWH, HO TATH B STOM HampaBleHuH He co3nar. [lmams cBeuw mpencramBisier coOoi
TU1a3My, 9TO JOKa3bIBaCT DJICKTPOCTATUYECKAs MamluHa Ha puc.l. 3apsn 3emMiln «IIONOKHUTEIbHBIN,
moTeHIal ~ 127 BombT Ha MeTp. Ilmams cBeunm mpencTaBiseT cOOOW IUTa3My, COCTOSIIYIO W3
TIOJIOXKHUTENLHBIX HOHOB, [10ATBEPKACHUEM ITOTO CIIYKUT (hopMma ITaMeHH CBeuH (pUcC.2), 1 UMEHHO
MO3TOMY OHO «OTTaJIKHUBAETCS» OT MOJIOKUTEIBHO 3apspkeHHOUW 3emiu. Ha puc. 3, Ha 0a3e Toit ke
CBeYM, TIOKa3aHa Kak Obl paKeTa C HOHHBIM JIBUTATEIEM, HCKOMIICHCUPOBAHHAS CUJIA BOSHHUKACT 3]IECh B
pe3yJibTaTe B3auMOJIEUCTBUS MOJIOKUTEIBHO 3aPSYKEHHON 36MITH € TIOJIOKUTENBHO 3apsSKEHHOU CTPYEM
pacKal€HHBIX Ta30B, BBUICTAIOMIMX W3 paKeTbl, MO CYTH, IUIasMouaoM. Ho rme HaxomsaTcs
OTpHUIIATEIBHBIC 3aPsI/ibl, HA KOTOPHIC 3aMBIKAIOTCS CHJIOBBIC JIMHUM, UCXOMSIIUE U3 TTOJOKHUTCIBHBIX
3apsaoB 3emin U Ta3mel? Ha «aeGecHOM cBosie»? BOT BEIIIE 3TOTO «OTPUIIATEIILHOTOY» MECTa PaKeTa
C MOHHBIM JIBUTATEJIEM YK€ YCKOPATHCSA HE CMOXKET. XOTS MOTHATHCS MOXKET, TI0 WHEPIIUH, B TIpeesiax
0aJUTMCTHYECKON TPAcKTOPUHM, a ONYCTHBIIMCh B arMocdepy, CHOBa BKIIOYHTH JBHTaTelb H
MONIPBITHYTh TIOBBIIIE, W TaK JO BBIXOJAa Ha OpPOUTY. A BOT BEPHYTHCS C OPOUTHI Ha 3EMITIO
MPAaKTHYECKU HEBO3MOXKHO. Tam, Ha opouTe, aTMOC(hEpHI HET.

[Tonnmaro, BOBHHKHYT BOIIPOCHI, a KakK K€ CITyTHUKOBas cBs3b? Hapuramus GPS u mpouwme
YyJeCHBIE MPUMETHI HAIIETO pafocTHOTO HacTosmero? OTBeyao, KOCMOHABTHKA K 3TUM JOCTHIKCHHUAM
HE WMEET HUKAaKOro OTHOIICHWsS, JUIS 3TOTO HCIHOJB3YIOTCS 0O0Jee pealbHbIe W ECTECTBCHHBIC
TEXHHUYECKHUE pereHust. CMOTPUTE CIICIYIONIUE AaJIee PUCYHKH.

Cpenmu TEepCIEeKTHBHBIX Pa3paOd0TOK POCCHUHCKHMX BO3AyXOIIaBaTeleii OCOOEHHO HHTEPECEH
cTpatocepHbli  TUPHKAOIIb,BHITOIHAIONIMA POJIb TEICKOMMYHUKAMOHHON miaTdopmel. Takoi
MPOEKT Pear30BaH Mo Ha3BaHUEM «bepKyT».

BricoTHan TelekoMMVHNKanuoHHAs naaTtdopya «beprxyTn

XApakTepuCTHEN BRICOTHOTO Inpmkadan «bepiyty

0Gem 0GooukH 500 000 Ky6.M
Anuda 290M
Max, lnamerp 58 M
Max. MOLHOECTE ABWraTena 7*80 kBT
Mponennepe ?‘*3-n0nac;gb;e$qmamapom
ExegHEBHBIN CPegHIi 3Hepropecypc 300 kBT
MonezHas Harpyaxa 1000 kr
JHepropecypc ans cecneueHa NoNesHo Harpysku 10 kBT
MAoWaas CONHEYHBIX GaTapen 11 000 KB, M
EMKOCTE TOMMMEHO-3HEPreTUYecKinX 3nemerToe (CWR) 0,25 kBr/y/xr
Bec TONAMEHO-3HEPTrDEMICHX 3NEMEHTOR 16 800 Kr

O6Luyee sHepronoTpebneHie 4ia 14-U3coBOrC NOAETA NPKU MOLHOCTH

AHARrORATRAT 300 KBT 4200 kBT/y,

Pabuuan BricoTa 20 KM
NpOACAKMTENEHOCTE NONETA 6 Mec.
0buKiA BEC 42 000 kr

Max. BeTep npu 3anycke/LIBapTOBKE 3m/c
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[Tonp30BaresnsiM HHTEPHETA HYKHBI 1 MOOWIBHOCTB, U IIUPOKOIIOJIIOCHBIH JOCTYII, U OOJIBIIOI
CHEeKTp (YHKUMOHAIBHBIX MpHUIOKEeHWH. PerieHuss Ha ocHOBE OECIPOBOOHBIX CHUCTEM JOCTYyNa K
Bcemupnoii [Taytune nomydarot Bee Oonbliee pacrpocrtpaHenue. U 3aecs co3nanue HHGPaCTPyKTyphbl
0ecrpoBOTHOM CBS3M Ha OCHOBE CTPATOC(EPHBIX AWPHMKAOETBHBIX IIATGOPM, TaK HA3bIBAEMBIX
«TCEBJOCITYyTHUKOBY - HAXOOUMCSL 6He KOHKYPEHYUU.

PaGotast Ha BbicoTe 20 KM, TeJIeKOMMYHHKaIMOHHAs matdopma «bepKyT» CMOXKET B TeUeHHUE
LIECTH MECSIEB B OCCIMIOTHOM PEXHME OCYHIECTBIATH BBICOKOKAYECTBEHHYIO Iepeiady CHTHaa,
obecnieunBas nepenady curaana Ha miomiaay ot 200 000 go 500 000 B. kM.

CrparocfepHEIe GecIILTOTHEIE A3POCTATHEIE
TeNeK OMMYVHIK AINIOHHLIE INIATHopMEL «BepkyT» B padoTe

A kax ¢ aspocmamamu y Hauez2o cynocmama?

B 2005 romy IlenTarom oOBsSBHI O pa3paboOTKe
IPOTpaMMbl  CTPOUTEIbCTBA  BOEHHBIX  adpOCTaTOB U
IUpIKadIiei, KoTopele OyAyT NeHCTBOBATH B CaMbIX BEPXHHX
CIIOSIX aTMOC(EpBl, MPaKTHYECKH HA HIDKHEW TpaHuLe KOCMOCa.
OTu a’pocraThl OyAyT MOAACPKHUBATH CBSA3b, U OCYILECTBISTDH
pasBenky u3 crpatocdepsl. M ectb mogo3peHue, 4TO MPOEKT
yxke peanm3oBaH: GPS pabGoraer BcE nyume W Irydie.
Bpuranckas ¢upma ATG emé B okts6pe 2002 r., 3asBUIIA, 4TO
¢nor w3 19 nupmxabiell CMOXET HE TOJIBKO MOJIHOCTBIO
obecrieunTh paboTy ceTeil MOOWJIBHBIX TeleOHOB, HO H
peTpaHCIMpOBaTh  CUTHAIBL,  MHTEPHETa,  TEJIEBUICHUS,
OU(pPOBOTO paJMOBEUIAHUS M CIIYy>KO HAONMIOACHUS Uil BCEH
Bpuranun. ATG mnpemmaraer 3aMEHUTh  JUPHKAOISIMH
00CITyKMBaloOIyie MOOWJIBbHBIC Tele()OHBI pEleHHbIE MauThl,
KOTOpbIE  CUMTAlOT  ONACHBIMM  JUISI  3/0pPOBbS  M3-3a

CO31aBaCMOronMu BpEAHOI0 N3J1yUCHHA.
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HHPOJOJIBHBIE BOJIHBI B PAIMOCBA3U

1. BBEJIEHUE

Jlyist cienuanucToB B 00JaCTH PaOCBSI3U MTOHITHS BOJIH U M3JIYYCHUS TOXKIECTBEHHBI.
WM BaxHO TOJIBKO TO, YTO MO MEpE YBEIUYEHUS «KECTKOCTH» H3JIy4deHHs, BCE B OOiblen
Mepe TPOSIBIISIETCS €r0 KBAHTOBBIM XapakTep M BCE MEHBIIE €ro BOJHOBBIE cBoiicTBa. [Ipu
9TOM OCTa€TCd 3araJkol OTCYTCTBHE MPOJOJBHOM COCTABIAIONIEH Y 3JIEKTPOMArHUTHBIX
Kosie0aHui.

Bunnble oTedecTBeHHbIE U 3apyOeKHbIE YUEHBIE, UCXOAS U3 HE MEHee YyOeIUTeNbHBIX,
4YeM KaHOHWYECKHE ypaBHEHHs] MaKcBella HayYHBIX MPEANOCHUIOK, TEOPETUIECKH JTOKA3aIN
HE0O0XOIMMOCTh M HEM30EKHOCTh PEATbHOCTH MPOJOIbHBIX AJIEKTPOMArHUTHHIX BoJH [1, 3].
Opnaxo, CylIEeCTBOBaHME, IPEICKAa3aHHBIX MPOJOJIBHBIX BOJIH, IIOKA 3KCIEPUMEHTAILHO HE
MOJATBEPXKIEHO M IMO3TOMY B NpHUKIanHOW cdepe urHopupyercs. Ho B mocnennee Bpems
DKCIIEPUMEHTaIbHasT paboTa B 3TOH 00MacTH aKTHBU3WPOBAlach. [lOTydeHBI WHTEPECHBIC
pe3yNbTaThI.

B xauecTBe OCHOBHOM MPEANOCHUIKH K (POPMHUPOBAHUIO COAEPIKAHUS JTOKIa/1a CIeTaHo B
dbopme TUTIOTE3bI MPEION0KEHHE, YTO B IPUPOJIE J0O0oe KoebaHne nMeeT (Kak MUHUMYM )
U IIPOJIOJIbHYIO, ¥ TIOTIEPEUHYIO COCTABIIAIONIYIO OTHOBPEMEHHO.

2. YPABHEHUE KOPTBET A-IE-®PHU3A U COJTATOHBI

[lonTBepxkaeHue Hamed TUMOTe3bl HAYHEM C S3KCKypca B 00JacTh HEJIWHEHHBIX
kosnebanuii. Emeé B mpomnuwiom Beke Obula J0Ka3aHa NPUHLMMHUAIBHAS BO3MOXHOCTH M
TeopeThyecKast He0OOXO0AUMOCTh CYIIECTBOBAHUS TAKOTO ()eHOMEHA, KaK COJIMTOHHBIE BOJIHBI.

Kak mokazano B [2, 3], OCHOBY HCCJI€IOBaHU B 3TOM HAMNpPABICHUU CTUMYJIHUPOBAIIU
paboter O. @epmu (¢ . [Tacroit, C. Ynamom) mo nposepke runote3sl Jledas o HenmmHEeHHOCTH
KoJeOaHUii B KPUCTAUIMUECKOM pemeTke. PesynapTaThl uX paboOT mMokasainu, dYTO
pacnpocTpaHeHrue KoysieOaHWi  HEOOJBIION  aMIUTUTYyAbl Ha KyOWYECKOHW peleTke
onuchiBatoTCs ypaBHeHneM KopTsera-ae-Ppusa.

Ecnu paccmarpuBarh pelieHHe Kak pa3BUTHE Mpolecca MO BPEeMEHH, TO (DYHKIIHS
(mpeacTaBisOLIas PEIIEHNE) CHadajda CTAHOBUTCS HEMOHOTOHHOM, a 3aT€M pacnajaercs Ha
CUCTEMY YEIMHEHHBIX BOJIH, KaXJas M3 KOTOPBIX pacCHpOCTPAHAETCS C IOCTOSHHOU
CKOpOCTBIO, COXpaHssi cBolo (opmy. Takue JTOKaIM30BaHHBIE BOJHBI, COXPAHSIOIIUE CBOIO
CTPYKTYpY, TMOJIYYWIM Ha3BaHHE COMUTOHOB. KaXkablii M3 COJMTOHOB IMpPEICTaBISET COOOM
BOJIHY, OETYIIYIO CO CBOEH CKOPOCTBIO, IPHUYEM, YEM BBIIIE U YK€ COJUTOH, TeM ObIcTpee OH
newkercs. Hecmorps Ha To, uyro ypaBHeHue K,® HEIMHENHO, CONUMTOHBI «IIPOXOIAT» APYT
yepe3 Jpyra, He MeHsiss HU (OpMBI, HU CKOPOCTH, HU aMIUTUTYAbl. Eciau mpeacraButh, 4To
COJIMTOHBI MOTYT UMEThb M DJEKTPOMAarHUTHYIO IpPHUPOAY, TO BO3HUKAIOT BOIPOCHI U O
IIOCTOSIHCTBE CKOPOCTHM CB€Ta, M O TOM, HpPEJICTaBIsIETCd JU CBET (U3JIyuyEHUE)
AJIIEKTPOMATHUTHBIMU BOJTHAMM.

HukTo Beap He H3Mepsul CKOPOCTh pAaCIpOCTPAHEHMs HIIEKTPHUUYECKOTO TOKa B
npoBoHUKe. CUMTAETCsI, YTO OHA COBIAJAET CO CKOpOCThIO cBeTa. Ho aT0 He dakT. B 70-80
IT. IPOILIOTO BeKa, MPU MPOrHO3UPOBAHUHU MOSBICHUSI CYOMUKPOHHBIX HHTETPAJIbHBIX CXEM
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(CUC), roBopuiIoCch, 4T0 BOSHUKHYT CIIOKHEHIMe mpobdiaemsl. Ecinu pazmMep TpaH3UCTOPHOTO
nepexo/ia B KPUCTAJIE MEHbIIE MHUKPOHA, TO 3aJCPKKH B COEIMHUTENIBHBIX IMPOBOJAX
(mpuurHa — BeTWYMHA CKOPOCTH CBETA) CTAHOBATCS 0oJiee CYIIECTBEHHBIMH, YeM BpeMs
nepexitoueHuss  Tpansucropa.  Cranmum  mpemaraThCsi — CIOXKHEWIINE — alrOpUTMBI
CUHXPO(]a3UPOBKU, BBOAWIICS B OOMXOJ TEPMUH <OKBUXpOHHas 30Ha». Dakt, Takue CHUC
JTAaBHO CO3/71aHbl, @ TEPMUHA «IKBUXPOHHAs 30HA» — HET.

Bo03M0XHO, 4TO B IIPOBOJHHUKAX MBI UMEEM JEJO C APYIOW «TPYNIOH YEIMHEHHBIX
BOJIH», COJIMTOHAMH, PACHpPOCTPAHSIOIIUMUICS B MPOBOJHUKE CO CKOPOCTHIO MHOTO OOJbIIe
T.H. «CKOPOCTHU CBETay». 3]1€Ch, HA MAJIBIX PACCTOSIHUAX (BHYTPH KPUCTAJUIMUECKOHN PEIETKN),
3Ta «TPYMIIa» MPOSBISET ceds spue IPYTrux.

OTmeTHM: B IIHPOKO H3BECTHBIX KAHOHM3MPOBAHHBIX MOJENSIX (ypaBHEHUSX)
duznyecKux MpoIeccoB (He TOJBKO B ypaBHEHMsIX MakcBelljia) OTCYTCTBYIOT IPOU3BOIHBIE
BbIIlIE BTOPOH, U, CIE0BATENbHO, peajbHas HeJMHEHHas AUHAMHMKA B HUX HE YUHUTHIBAeTCS.
VpaBuenue xe Knd coaepXuT TpeTbio MPOU3BOAHYI0. UTO 3HAYUTENHHO MEHSIET MOTEHIIUAI
3 PeKTUBHOCTH.

3. TOPOOBA3HO-COJINTOHHASI TUHAMUYECKAS CTPYKTYPA PATMOBOJTH

B pabore MaxkcBemna «/luHamudeckasi TEOpUsl DJIEKTPOMArHUTHOTO ToJist» 20 o0mmx
yYpaBHEHUH 3JIEKTPOMArHUTHOTO OIS YBA3BIBAIOT 20 MepeMeHHbIX. A UMEHHO:

TPU YPaBHEHMS ITOJIHBIX TOKOB, (A)
TPU ypaBHEHHS MAarHUTHOM CHITHI, (B)
TPHU YPaBHEHHS DJIEKTPUUECKHX TOKOB, ©)
TPU YPaBHEHHMS DJICKTPOABUKYIIEH CHJIIBI, (D)
TPU yPaBHEHHS dJIEKTPUUECKON YIIPYTOCTH, (E)
TPU YpaBHEHHUs dJEKTpUUecKoro compoTusieHus, (F)
OJIHO ypaBHEHHE CBOOOHOTO AJIEKTPUIECTBA, (G)
OJIHO YPaBHEHHE HEMPEPHIBHOCTH. (H)

AHanu3 3TUX ypaBHEHUM MOKa3bIBAET, UTO MPUIUCHIBATh MaKcBeITy MpeACTaBICHUE O
CYIIECTBOBAaHUHM Yy  DJIEKTPOMATHUTHBIX  KOJNCOAHWI  HCKIIOUUTEIBHO  TOMEPEUHOM
COCTaBJISIOLIEH, — HEPAaBOMEPHO!

W3BecTHbIE HaM O Y4eOHHUKAM «UeThIpe BEIMKUX YPABHEHHUS C CEMbIO HEM3BECTHBIMI
— 9T0, (haKTHUYECKH, YpaBHEeHUs He MakcBeinna, a ['epua, XaBucaiina u Jlopenna. imenno u3
HUX, & HE U3 MCXOJIHBIX ypaBHEHUU camoro MakcBeiia, CIeAyeT OTCYTCTBUE MPOJOJIbHOMN
COCTABJISIIONIEH Y DJIGKTPOMAarHWTHBIX KoyieOaHui. EcTh, $SKOOBI, TOJIBKO TMONEpEeUHas
cocrapisitomas. B uém neno? Bo3moxkno, ['epir, Haiins cpeacTtBo oTOopa PHEPTUH TOJBKO Y
OJIHOW TIOTIEPEYHON COCTABJISIONMICH JJIEKTPOMarHUTHBIX Konebanmii ("BuOparop I'epma"),
TOJIBKO 3Ty IONEPEYHYI0 COCTABISIOIIYI0 CYEN HYXHBIM OTPa3UTh B CBOMX YpPaBHEHUSX?
OcTanbHoe «ocTaBui 3a ckoOkamMmu». [1o-cBoeMy — reHnaabHOe perieHue.

Jlanee, HarmoMHHaHUE: 4TO Takoe «BUOpatop ['epua»? MHIYKTUBHOCTBIO U EMKOCTBIO
o0Janaer Aake KyCOK MPsIMOTO MPOBOJA. 3aMeyaTelIbHOM 0COOEHHOCThIO TAaKOTO KOHTYpa C
pacnpenenéHHbIMU TapaMeTPAMH SIBJISETCS TO, YTO PE30HAHCHBIE EMY BOJIHBI BBOE JIJIMHHEE
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CTEp>KHS, €r0 U Ha3bIBAIOT «I10JYBOJIHOBOW BUOpaTop». BubOparop B3aumoseiicTByer ¢
PE30HAHCHOM BOJIHOM, Tiepen3ydas (oTpaxas) e€. K qpyrum BotHaM OH 1OYTH 0e3pa3iiyeH.

VY cTepiKHS pa3pe3aHHOro MOMoJaM ecTh «uMs coOcTBeHHOe» — «BuOpatop I'epua». On
oOmanaer emé Oojee 3amedaTeNbHBIMU cBOiicTBaMu. Korna conpoTuBieHne pa3pesa BEIHKO,
nepea HamH, 1O CYTH, BA OTJENbHBIX BHOparopa, BABOE OOJbIIEH PE30HAHCHOW YacCTOTHI.
Ecnu ke BKIIOYHTH B pa3pe3 COTJIACOBAaHHYIO HArpysky, TO BHOpaTop NpEeBpaTUTHCS B
HACTOSIIYIO aHTEHHY (ToriomaeT 0e3 nepensinydenus). inaue ropops:

R =0, orpaxaer;

R = «cornacoBanHas Harpyska», HOIJIOLIACT;

R = o0, He 3ameuaerT.

«CornacoBaHHasi Harpy3ka» COCTaBISIET HEKUI KpaT OT BOJHOBOI'O COIPOTHBIICHHUS
a¢upa, kotopoe paBHO 377 Om. K cBeleHHIO TEOPETUKOB, BOJIHOBOE COMPOTHBICHHUE d(upa
CTOJIb J)K€ PEANIbHO, KaK M COIIPOTUBIIEHUE pe3ncTopa. Hamuune purugHocty (COnpoTHUBIECHUS)
o0ecreunBaeT CyInIeCTBOBaHHE KOJIOATEIBHOTO MPOLEcca, OJHON TOJIBKO aKTUBHOCTH 3/1€Ch
HenoctaToyHo. CHHTE3 Kakoro-mubo mpolecca BO3MOXKEH, €ClIH eCTh (haKTop, KOTOPBIH
UTOXKUT IPOLECC CTAHOBJICHUSA. B nanpHENIINX pacCyKICHUIX O IIPOJIOJIBHON COCTABISAIOIIEH
AIIEKTPOMArHUTHBIX KOJIEOAaHUI, BOCIIONB3yeMCsS MEXaHHMYECKOW aHajoruei, a MMEHHO —
BOJIHBl Ha MOBEPXHOCTU TIIyOOKOW BOJABI, — TaK KaK Mbl, HE O0Jiafasi HEMOCPEICTBEHHBIM
BOCIIPHAITHEM DJICKTPOMArHUTHBIX KOJIEOaHUH, HE UMEeM U MX 3pHUTEIbHBIX 00pa3oB. MeToj
AQHAJIOTMH, KOHEYHO, HECOBEPILIEHEH, HO U JIpyTM€ METOJbl HE JIydlle, a €ClIu U JIydlle, TO
TOJNBKO TIPU TPOYMX PABHBIX YCIOBHUSX, KOTOpbIE OOBIYHO HEpaBHBL. MakcBel1 Npu
U3JIO)KEHUU CBOEH TEOpUU DJIEKTPOMAarHeTH3Ma, AaKTUBHO HCIOJb30BaJl B KadyecTBE
WITIOCTPAIMi MEXaHUYeCKHe 00pa3bl U aHAJIOTHH.

BonHOBBIE ITpoOLIECCH B CpElle CBSA3aHBI HE C MIOTOKOM, IIEPEMENIAOIINM BEHIECTBO, a C
nepegayed UMITyJIbca MO LENOYKE OT OJHMX YacTHUL, COBEPIIAIOIINX KOPOTKHE PEryJsIpHbIE
JBUKEHMS, K IpYTMM (HE MPOJIETAET K€ BO3AYX, UCXOASIIMN U3 CBUCTKA, THICIYM METPOB).
Habmronast BOHBI Ha MOBEPXHOCTH BOJBI, MBI BII3JIaéM B WILTIO3MIO, YTO BOJIa HEMPEPHIBHO
newkercs. Ho emé B 19-m Beke Oparbs Bebep mokasanu, 4TO YacTHUKHA BOJBI B BOJIHE
JIBUTAIOTCS] HE BBEPX-BHU3, KaKk cunTal HbIOTOH, a 110 OKPYXHOCTAM (JIJIUIICAM), TEM CaMbIM
OJTHOBPEMEHHO CO3JIaETCs MIUTIO3US ABMKEHHS BOJHBIX MAaCCHBOB. JTO MOAPOOHO OMUCAHO U
o0pucoBaHO B KHHTe Mo 3KkcnepuMeHTanbHOW ¢usuke P.B. Tlons [4]. Tak Ha Puc. 1 u3
yuebnuka P.B. Ilons mokazaHna CBs3b JIMHUM TOKa W KPYrOBBIX IyTeH B OETYIIMX BOISHBIX
BOJIHaX. | OpU30HTaNbHBIN Psii TOUEK NOKA3bIBAET YACTUUKH IIOBEPXHOCTU BOJABI B COCTOSIHUU
MIOKOSI, IyTH OKPYXKHOCTEH — IIyTH, IpoOeraeMple MMM MO HAIPABJICHUIO YaCOBOM CTPEIKH.
CoenMHUB MalleHBKHE OCTPHUS CTPEJIOK, MBI IOJIydaeM NpOQHIb PacIpOCTpaHSIOMIENHCs
BIIPAaBO BOJIHBI B KOHIIE CIEAYIOIIEro INPOMEXYTKa BpeMeHu. Kpyrosele Tpaekropuu
BBIYEPUEHBI I KAXKJ0M BTOPOU CTPENIKH.
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Puc. 1. CBs3p 1MHUI TOKa U KPYTrOBBIX MyTeH B OETYIINX BOJISHBIX BOJHAX
KoneuHo, cienyer moHUMaTh, €CM BOJIHBI YT OT OPOLIEHHOTO B BOAY KaMHs, TO TYT

nporiecc KojieOaHui OyayT MPEACTABISITh HE TIOCKUE (DUTYPHI (DJUTUIICHI M OKPYXKHOCTH), a
TOPBI — TPEXMEPHBIE TUHAMHUYECKHECTPYKTYPBHI.

W3BectHa ycTaHoBKa MarteMmaTuka-OypOakucra Jlexxena [upuxne: «OponeBath
npobjaeMy MpH MUHUMYME CIIETBIX BBIYMCICHUH W MAaKCUMyME HarsiIHBIX uaei». Cremys

ATOMY COBETY, HE CTaHeM IMpHubderaTh K MoMoIu (GopmMyi, a 00paTuMcs K puc. 2.
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Puc. 2. Mexannueckuii BuOpatop ['epua
B BepxHeil yacTu puc. 2 cXeMaTUYHO MOKa3aHO, KaK MpU JBUKEHUHM YacCTHUIl BOIBI 1O

3aMKHYTBIM JJTUOTHYECKUM TPACKTOPHIM, HaM SIBJISIOTCS] BOJIHBI C WILTIO3HEH UX JABMXKEHUS
(uHMST HEOECHOTO I[BETa). DTO KAK-TO «OBET» C MPEACTABICHUSMU O CIIMHE DJIEMEHTAPHBIX
yactull. [lomyyaercs, yTo npu aHa/K3e BOJIH Ha BOJIE, Iepeiavy UMITYJIbca CIEAYeT CBSI3bIBATh
HE C KOJIMYECTBOM JIBUKEHUS, a C YTIIOBBIM MOMEHTOM YaCTHUI] BOJIBI.

VYike, Ha TEPBOM JJUIUIICE, BUAHO, YTO y KoOJeOaHWIl yYacTHIl BOABI (HEHMpPEpHIBHOE
JBUKEHHE 10 AJUTUNTUYECKONH OpOUTe, 3aHMMAIOIICH OJHO U TO K€ MECTO B MPOCTPAHCTBE)
CCTh IOIMCpCUHasd U MPOAO0JIbHASA COCTABIAIOIINUC.

B HmkHEH yacTu puc. 2 MoKa3aHO MEXaHHYECKOE YCTPOUCTBO JIsl 0TOOpa (IKCTPAKITUH)
SHEPTHH y MOMEPEYHON COCTaBIIAIONICH BOMHBI (MexaHW4Yeckuili BuOpatop I'epia, mpuémuas
anteHHa). [lonatHo, yTto Hamnbosee 2PHeKTUBHO dHEPrus OyneT oTOMpaThCsA, €ClU IIHPUHA
JTHUIIA ToMJIaBka OyAeT COCTaBJIATH IMOJIBOJHBI, @ «COTJacOBaHHAs Harpys3ka» — YIpyrocTb
NpyXHUHA BBEPXY pambl, OyIeT COCTaBIATh TJe-TO YETBEPTh OT apXHMEIOBOM CHIIBI
(BOJIHOBOTO COTIPOTHBIICHUE BOJIBI).

MexaHHYeCKyr0 YHEPTHIO TOMEPEUYHOTO BO3BPATHO-TIOCTYMATEIHHOTO JBUKECHHUS JIETKO
MPEBPAaTUTh B Ipyrue BUJbl SHEepruu. Ho kak MOrio Obl BHIMISIETh YCTPOWCTBO ISl OThEMA
SHEPrYU y MPOJOJIBHONW COCTaBIAIONIEH BOJNHBI? BuauMo, s Hayana Hy»KHO MPUAYMATh —
KaK paslenuTb 3TH cocTaBisomue. OueBHUIHO, €CIIM OCYIIECTBUTH OTOOp JHEPruH Yy
MOTIEPEYHON COCTABJSIONMICH KOJI€OaHMs, TO DSHEPrUsl €ro MPOJOJBHONW COCTaBIISIONICH
COXpaHUTCA. XapaKTep BO3HUKIIETO MOCIE ITON ONEepaliy SABJICHUS, MTOJICKAXKET: YeM MOKHO
BOCIIOJIb30BaThCS Ui YIPABIsEMOT0 OTOOpa MOIIHOCTH Yy MPOJOJBHOM COCTaBISIONICH
KoJie0aHusl.

BosBpatumMcs k HamuMm coiuToHaM. lIpakThueckd OYEBUAHO, YTO KoJieOaHWS,
JUIIUBIIUCH IIONEPEYHON COCTABIAIOIIECH, DKCTPArMpPyKOTCS B BOJHBI COJUTOHHOIO THIIA,

CBOETO pojia IyHaMH. JTO, B IPUHIIHUIIE, HAOIIOAaeTCs, HAIPUMEDP:
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ecnmi (puc. 2) UCTOYHUK KOJIOAHWM pACIONIOKHUTH CJIeBa OT HAIIero MOIUIaBKa-
BuOpaTopa, TO B 00JacTH cIpaBa OT HEro, TJe DSHEPrus MPOAOILHON KoJieOaHUs
COCTABJISIONIEH YK€ TOTJIONICHA MOIIJIaBKOM-BHOPATOPOM, — OTMEYAIOTCs OBICTpO Oerymue
BOJIHBIC HAKaThI, KaK I[yHaMH (HaJ PHIOKOA),

BOJIM3M OOJBIINX AHTEHHBIX MOJIEH TPUEMHBIX PaIMOLIEHTPOB, HAOMOAAI0TCS AP PEKTHI,
AQHOMAJIbHBIE C TO3UIIUI TEOPUH PaUOCBS3H.

Hamm wnmriocTpaniiu  BOJHOBOTO — Ipoliecca Ha TOBEPXHOCTH TIYOOKOW  BOJIBI
JEMOHCTPHUPYIOT €ro pa3BUTHE Ha (JOHE ABYXMEPHOI MOBEPXHOCTH, IIIOCKOCTH, C BBIXO/IOM 32
npenenbl  JIByXMEpHOTO  IPOCTPAaHCTBA, a dJJEKTPOMAarHUTHbIE BOJHBI —  BOJIHBI
MPOCTPAHCTBEHHbIE, /I HMX ONUCAaHUS HEOOXOIUM BBIXOJ 3a Mpeleibl TPEXMEPHOTO
npoctpanctBa. [lanee, Ha puc. 3, mpeacTaBieHa KapTUHA 3JIEKTPOMAarHUTHOIO IOJS,
MPOAYLUPYEMOT0 AUMOJIeM — BuOpaTopom ['epiia.

Pucynku BeimonHensl camuM ['epriemM. OHE B3STHI U3 €0 cTaTbl « CHIIBI SJIEKTPHUECKUX
KoieOaHui ¢ TOYKH 3peHHs] Teopuu MakcBemna». Buaum, 37eKTpOMarHUTHBIM BOJIHAM,
NPUCYLL COJTUTOHHBIN acleKT.

[Ipu pabote BuOpaTOpa OT HETO MEPHUOAMUYECKU OTIENAIOTCS JUCKPETHBIE 3aMKHYTHIC
TOPOUIATBLHBIC BUXPU, TOKA3aHHBIC CIUTONTHBIMU CHJIOBBIMH JTHHHSMH.

Puc. 3. KapTtuna s5eKTpoMarHuTHOTO TOJIs, co3aBaeMoro BuOparopom ['epia

Kaxxnprit BUXph MpeCTaBisSeT OJUH MOMYyNepuo Kojebanuid. UTo HAriasgHO BUIHO U3
PUCYHKOB, Ha KOTOPBIX MPEJCTABIEHbI YEThIPpe MOMEHTa BPEMEHH. DTH BUXPU — ITO T€ Ke
COJIUTOHBI. BUXph (TOp) — 3TO CTAaOUIBHBIN OOBEKT, B TOPE BCE YACTUUKU CPEIIbI MOKOSATCS
OTHOCHUTEIIBHO APYT JApyra, U IBUKEHUE CPEIbl B TOPOBBIX O0OBEKTaX MPOUCXOAUT O€3 3aTpar,
YUCTO UHEPLUOHHO.

[TepBBIii PECYHOK MpEACTABIISIECT HAYaIO0 HOBOTO KoJeOaHUs. DIEKTPUUECKUN TOK B
BUOpaTOpe MPOXOAMUT Yepe3 MOJOKEHUE PaBHOBECHs, JOCTUTas Hamboubmel ckopoctu. Ha
BTOPOM PUCYHKE MMOKa3aHO, YTO HAPOXKJAIOLIUICS HOBBIM BUXPh Pa3yBacTCsl U PacTAIKUBAET
B CTOPOHBI NpeIb Ay BUXpb. Ha TpeTbeM pUCyHKe MpeacTaBiIeH MOMEHT MaKCUMaJIbHOTO
TOKa, KOT/Ia BCE CHJIOBBIC JIMHUU €IIe 3aMKHYTBI Ha pa3psAHbIA MPOMEXKYTOK BuOpaTtopa. Ha
YETBEPTOM PHCYHKE MBI BUIUM 3aKITIOUUTEIbHYIO (ha3y (OpMHUpPOBAaHUS HOBOTO BHUXPS MPHU
YMEHBIIIEHUU TOKa 10 HyJsl. CHIIOBBIC JIMHUU 3aMBIKAIOTCSI MEXKIY COOOM, BUXPh MPUHUMAET
dbopMy 3aMKHYTOrO0 TOpoWJa. YK€ MMesl HaualbHYI0 CKOPOCTh B CpelHEd IMJIOCKOCTH, OH
HAYMHAET PAacCXOJUThCSl OT BUOpaTopa cpasy BCleld 3a MpeaplayluM BuxpeM. OTaenuBIIecs
OoT BHUOpaTropa IMoJible TOPOUAANbHBIE «PaTUOBUXpH [epla» pacHmMpsioTCs CO CBETOBOM
CKOPOCTBIO KaK BHXpPEBbIC BO3MYILIEHUSI B CIUIOIMIHON cpene. Ha mpakTtuke — pa3meps! Lenu
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BBIOMPAIOT TAKUMH, YTOOBI BpeMsI PACIIpOCTPAHEHUS U3MEHEHUH JIEKTPOMArHUTHOTO 1O B
Hel ObLI0 OBl CPaBHHUMO C MEPUOJOM KoseOaHuil Toka. M3mydenne OyneT MaKCHMaTbHBIM,
€CIIM BHYTPHU U3Ty4aroLIeil CUCTEMbI SHEPrHsl OyeT 3HAUYMTEIbHO MEHBIIIE, YeEM BHE Hee.

Beiie 6bI10 OTMEYEHO, YTO AJIEKTPOMArHUTHBIE BOJHBI — BOJIHBI MPOCTPAHCTBEHHBIE,
JUISL UX OMHMCAaHUs HEOOXOJUM BBIXOJ] 32 MpeAesbl TPEXMEPHOTro MpocTpaHcTBa. XOTs cdepa
CYIIECTBYET B TPEXMEPHOM IPOCTPAHCTBE, €€ MOBEPXHOCTh ABYyxMepHa. [10100HBIM 00pa3om,
runepcdepa, obaaaaroIas TPEXMEPHOH MOBEPXHOCTHIO, U3THOAETCS B UYETBEPTOE U3MEPEHHE.
l'unepky0 — 3TO YeTBIpeXMEpPHBIN aHAJIOT OOBIKHOBEHHOTO Ky0a; KaK TPEXMEPHBIH KyO MOKHO
IOCTPOUTh IYTeM CKJIaJbIBaHUSI LIECTH KBAJIPaTOB, TaK W YETHIPEXMEPHBIH KyO MOXKHO
NOCTPOUTH ITyTeM BKJIAJBIBaHUS JpPYyr B Apyra BocbMH KyOoB. ['mmepcdepa — 3to codepa,
uMeroIas oosiee Tpex U3MEpEeHuH, 06aaaoIas TO e MPOCTPAHCTBEHHON (POpMYIIOif, UTO U
TOp, — KOTOpas Takke sBiseTcss (opMyaold BogoBOpoTa. TopooOpazHOCTb, NpHCYyILAs
runepcepe, M IMIUPOKO pacIpOCTpaHEHHAs TakXKe B NpUpoAe, Hampumep, B
AJIEKTPOMAarHUTHBIX MOJSAX M JIBIMOBBIX Kojbplax. OJHaKO MMEIOIIMMHUCA B TEOPETUYECKOU
¢u3uke QYHKOUSAMH HENb3s ONHMCATh IOBEIEHHE TOPOBUAHBIX SJIEKTPOMArHUTHBIX
IPOIIECCOB, TaK KaK TaKOM (DYHKIIMM MaTeMaTHKH elle He mpuaymanu. ['enpux ['epir uMeHHO
[0 ATOH NpPHYMHE HCIOIB30BAJl PUCYHKH, a HE (OPMYNbI Ul CBOETO BeIHYaiiiero
n3o0pereHus — BuOpartopal epra.

Koneuno, u Makcsemt, u ['epir onepupoBayin mpecTaBieHusMu 00 dpupe Kak cpeze
pacnpocTpaHeHHsI JEKTPOMarHuTHBIX BOJIH. B HacTos1ee BpeMst OTMEUEH MHTEPEC K JaHHBIM
npeacTaBieHusAM. [IpoBoAsSITCS SKCHEPUMEHTHI, BBIABISAIOIINE CTPYKTYpy JTOH Cpeabl.
Hampumep, A. IlupsizeB OCyIIECTBHI BU3YyadW3alMIO0 CTPYKTYphl 3dupa [5], ucnoab3ys
MHUKPOCKOIl U MarHUTHYIO KUAKOCTb. Pororpadus u3 marepuanoB 3kcnepuMmenTa [Iupssesa
npuBefieHa Ha puc. 4. CieBa — coTOBasi CTPYKTypa MarHUTHOIO I0JI, BU3YaJIM3UPOBAaHHAs
MOCPEICTBOM MarHuTHOW >kuakocth (yBenmuuenne B 20 uw 80 pa3). CnpaBa —
AIIEKTPOMArHUTHOE 110JIe, — BO30YKIEHHBIE COTHI-CITUPAIIEKOHYCOUIBI.

Y -
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Puc. 4. Buzyanuzanus CTpyKTypsl 2JIEKTPOMarHUTHOTO OIS
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B cBoeii anexkrpomaruutHOi Teopunm H. Tecnma He monb3yercst OOMIEIPHUHATHIMU
MOHATUSIMHM, TaKUMHU KaK <«OHEPTus», «IJUHA BOJHBD», «4acToTa». BmecTo HHUX BBOAMT
MOHSTUSI — «KpUBasi pacHopsiaKay», «BHOpaIis CIHUPATIEBUIHBIX CHUCTEM», «JIEKTPUUYECKOE
JABJICHUEY», IIPOMOPLUS IMepeaaun», «dhupy», «IUHAMHUKA DJIEKTPOMArHUTHOTO (IIIONAa»,
«E€OMETPUYECKHE BO3MOXKHOCTU TPYOKH» U T. A. TyT MBI CTaJKUBaeMCsl C CEMHOTHUYECKUM
aCIIeKTOM «TPYAHOH TpoOJeMbl CO3HAHUS» — BBIPAKEHUS CYOBEKTUBHOTO OIBITA B
MHTEPCYOBEKTUBHBIX TepMUHAX. T0, UTO HE UMEET CEHCYaJIbHO MOCTHKUMBIX YKBUBAJIICHTOB,
He pedepupyeTcs B MOHATUSAX U HE OTPAKAETCs B aJIEKBATHBIX PeabHOCTH 0Opa3ax. Y Hac 1o
peaTbHOCTH MUHUMYM CJIOB, 3aTO Ty4ya BCSKHX aOCTPaKTHBIX NpejacTaBieHuil. OTCyTCTBHE
"aZeKBAaTHOTO SI3bIKA" JUISl PECTABIECHUS IPOLIECCOB AJIEKTPOMArHeTU3Ma OCTPO OIIYIIAETCS.
Mgl BooOIIIe HE UIMEeM MOHATUH IS IPEICTaBICHUS IPOIIECCOB PA3BUTH.

W, nakoHen, TumoTe3a IMpeajarampiias perieHue CTaporo CHop O BOJHOBOM wWiH
KOPILYCKYJIIDHOM Tpupoae cBera. VI3BecTHO Takoe SBJICHHE — COHOJIIOMHCLEHLHUS —
U3ITy4YeHUE CBETa MOJ BO3JEHCTBHEM Ha BEHIECTBO (KHMIKOCTH) >KECTKOTO YIbTpPa3ByKa.
SIBieHre HaBOAMT Ha MBICIb, YTO CBET — ATO HE 3JEKTPOMArHUTHbBIE KojiebaHus (kKoneOaHus
a(upa), HO OH pe3yabTaT U3ITYYEHUs (IMHAIMU) HEKUX YACTHIl U3 CPEebl PACIPOCTPAHEHUS
MO/ BO3JICHCTBUEM Ha Cpely JKECTKUX KojeOaHwi (BoJHA MOpOXKAaeT yacTuilbl). Kak Obl Ta
IbLIb, TOJTHUMaeMasi aBTOMOOMIIEM (BOJIHOM) Ha MPOCENOUHO gopore. IMEHHO 3TH 4acTHUIIbI
BOCIPUHUMAIOTCS 3pUTENIbHBIM  alnapatoM 4YelioBeKa (M HE TOJBKO YeJIOBEKa).

WuTepdepupytor xonebaHusi, a Ha BEIIECTBEHHOM JKpaHE Cpellbl PaclpOCTpaHEHUS
pe3yabTaThl HHTEP(HEPEHIINH TPOCTO BU3YATU3UPYIOTCS YAaCTHIIAMU CBETA SMAaHUPOBAHHBIMH
kosiebanussMu. OHU, YaCTUIBI CBETA, B OTJIMYME OT 3BYKOBBIX KojeOaHHi, B OoJiee MIOTHBIX
cpelax pacnpOCTPaHSAIOTCA MEUIEHHEE, KaK U BCAKas YacTHIIA.

HanéxHo 5SKCHepMMEHTalbHO YCTAHOBIIEHO, YTO CBET pas3feliieTcs Ha I[BETOBBIC
COCTaBJISIIOLIME HE MPU BXOJIe B MPU3MY, a TOJBKO NMpHU BbIXoJe U3 He€. Tak Kak MPUHATO
CUMTaTh, YTO CKOPOCTh CBETa BCEX I[BETOB B BO3JyXe MPAKTUYECKH OJUHAKOBA, TO 3TO
pa3jielieHne HEBO3MOXXHO OOBSCHUTh HHU Ha OCHOBE BOJIHOBOW, HHM Ha OCHOBE
KOPITYCKYJIIPHOW-BOJIHOBOM TEOPUH CBETA.

1. 3AKJIIOYEHUE

B mpencraBneHHON paboTe MOKa3aHO, YTO BCE BHJIBI JEKTPOMArHUTHBIX KOJeOaHMA
UMEIOT KaK IIONEpEeYHYyl0, TaK M IIPOJOJIBHYIO COCTaBJAIOLIYIO, BeAp aunonu ['epua
IPOAYLHPYIOT B 3(Upe TOPOBHUIHBIE JTUHAMUYECKHAE CTPYKTYPBI, 10 CYTH — COJIMTOHBI. Takue
NPEJICTAaBICHUS O CTPYKTYpE IEKTPOMArHUTHBIX KOJIeOaHH MOYKHO OOHAPYKUThH HE TOJBKO B
tpynax I'enmpuxa I'epma, Ho u camoro J[.K. MakcBenna. Msrnmanume »s¢wupa, 3ameHa
HKCIEPUMEHTAIBHBIX HCCIEJOBAHUN Ha TEOPETHYECKHE CHEKYJSIHH, CII0COOCTBOBAIN
3a0BEHHMIO JAHHBIX MpeACTaBIeHUH. UTO OCTAaHOBMJIO pPa3BUTHE 3JIEKTPOJUHAMUKH, TOCIE
pabor I'epua, Kakux-1MOO CYIIECTBEHHBIX JOCTMKEHHH M Ppe3ylbTaToOB, MPHUTOJHBIX K
NPaKTUYECKOMY IPUMEHEHHIO 3TOW 00JIACTH HAYKH JI0 IOCTIETHET0 BpeMEHH He HAaOII01anoch.
Ceroansi, Tpynamu W. IlupsizeBa u MHOTHX JpYyrux HUCCIeAOBaTeNied J10Ka3aHO, YTO BCE
B3aUMOJICUCTBUS B IPUPOJIE OCYLIECTBIIAIOTCS IIOCPEACTBOM CTPYKTYPBI TOM CaMOM Cpelbl  —
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adupa, — KOTOpHIH 0(UIIMaATHFHON HAYKOU BBIBEJICH 32 CKOOKH HAYYHBIX TOHSTHIA, U OTIIPABJICH
B c(hepy mpeapaccyikoB.

Bo3sBpar k uccrneqoBaHUSIM KIACCUYECKMMHU METOJaMU B O0JACTU DIICKTPOJUHAMUKH
MO3BOJIUT BBIBECTH €€ HAa HOBBIE TOPU30HTHI HAYYHOTO PA3BUTHUS, U TTOBBICUTh YCTOMYHUBOCTH
(GYHKIITMOHUPOBAHHSI CUCTEM PATUOCBSI3M B YCIOBUSAX IMOBBINICHHOTO YPOBHS ampHOPHOU
HeomnpeaeneHHocTH. OTCYTCTBHE MOAXOSIIEr0 MAaTeMAaTUYECKOTO ammapaTta — He mpobiema.
Ero BrosHe MOXET 3aMEHUTH COBPEMEHHBI WH)KEHEPHBIN CUCTEMOTEXHUUECKUH 1oaxo0 [6].

JJOTMOJHUTEJILHO O MOJIAX

[TorleM Ha3bIBaIOT pacrpelielieHHe B MPOCTPAHCTBE (PU3UUYECKON BEIMUYMHBI, KOTOpas
XapaKTepu3yeT BbIOpAaHHOE CBOMCTBO paccMaTpUBAEMOIO MaTepUAlIbHOIO  OOBEKTa,
oTBeuarolee TpeOOBaHUSIM OJHO3HAYHOCTH M HEMPEPHIBHOCTH B KAXKIOW TOUKE MPOCTPAHCTBA.
Tak, cpena, koTopas co3znaet (rae co3faercs) moje Temieparyp — 3to armocdepa. [lonarue
«(huznyeckoe 1moJie» BKIIOYACT B ce0s U COBOKYIMHOCTh KaKUX-THOO BEJIWYHMH B Pa3IHUHBIX
TOYKaX MPOCTPAHCTBA B OJIMH U TOT K€ MOMEHT BpeMeHHU. Eciii 3Tu BETMYMHBI — CHJIIBI, TO
MoJIe MMEHYETCsl CHJIOBBIM TMojieM (BEKTOpHbIM). To ecTtb, camMu 10 cebe Tois —
HeMaTepuaiabHbl. MaTepuallbHOM SIBJISIETCS Cpella, HEOJHOPOAHOCTh CBOMCTB KOTOPOW H
nopokaaer Qusndeckue mnois. CocTosiHME MOXKET HWMETh TOJbKO HEUTO MaTepHalbHOE,
obOnanaromee cTpykTypoil. CaMo mojie HemaTepuanbHO, TaK KaKk HE CYIIeCTByeT 0e3
MaTepuaIbHOTO HOCUTEIIS.

Kak u xorma nmpuMeHsIOT KOHIEMIUIO MOJs Ha npaktuke? Hampumep, ecnu pasMepsl
MaTepUaIbHBIX AJIEMEHTOB CUCTEMBbl MaJibl B CPABHEHHUH C JJTMHOW BOJHBI KOJICOAHHIA, TO OHA
HA3BIBAETCSI CUCTEMOM C COCPETOTOUECHHBIMU MTOCTOSIHHBIMU U OMHUCHIBAIOTCS OOBIKHOBEHHBIMH
muddepeHIaTbHBIME YpaBHEHUSMHI. B IPOTHBHOM ciiydae e€ cleayeT paccMaTpuBaTh Kak
CUCTEMY C pacHpeJeI¢HHBIMU TIOCTOSHHBIMH W ONUCHIBATH YPABHCHHUSIMH B YaCTHBIX
POM3BOJIHBIX. B mepBom citydae koneGaHus B CUCTEME MOTYT CUMTAThCS Mporeccamu u(t), a
BO BTOPOM OHU Ha3bIBAIOTCA MOJIAMH (BOIHAMU) — U(t,X,y,Z).

[IpocTeiM mMpUMEPOM OTCYTCTBHSI JIOTUKH Y TEOPETHKOB-(PAHTA3EPOB SABISETCS
buznyecKuil MOCTYNAT <«AJIEKTPOMArHUTHbIE BOJHBI (9JIEKTPOMArHUTHOE U3Iy4YEHHE)
pacnpocTpaHsIoTcs B Bakyyme». Cpazy BO3HHKAET BOMPOC, a BOJIHA YETO PaclpOCTpaHseTCs B
BakyyMme, eciu (u3MKa TMO3MIMOHUpPYeT ero kak myctory? He wmoxer xkonebanue
pacpoCTpaHsAThCs, CTpPosi CBOE coOcTBeHHOe Mmojobue, Oe3 cpenbl. Tem Oosiee TOTOK
HEMBICITM 0€3 CpeIbl.

Ecnu npeamnonoxuTh, 4TO My40K CBETOBBIX JY4eH SBISIETCS MOTOKOM YAaCTHII, TO Kak
MOKHO TOTJa OOBSCHUTH WHTEp(epeHIuto, TUPPAKIUI0 U TOMY T0a00HOE? YCTOWYNBYIO
UHTEP(PEPEHITMOHHYIO KAPTUHY JAlOT TOJIHKO KOT€PEHTHBIE JTY4H, TIOITOMY, HAMpPUMeEp, MpH
MPOXOXKACHUH MyYKOM CBETa IMOIYMPO3PAYHOro 3epKajia HYXKHO MPEANOIIOKHTh, YTO JIHOO
onuH (OTOH JENHUTCS Ha BA, U OHU UHTEPHEPUPYIOT MEKAY COOOI ITH JBE MOJOBUHBI, WIH
ke uHTepdepupyloT pasHbie (QOTOHBI, SBISAIONIMECS KOTepeHTHhIMU. Ho mepBoe
MPEIONIOKEHUE TPYIHO MPHUHSITH, TaK KaK W3BECTHBI ObUIM Cllydau HHTEPHEpPSHINH TpH
OompIIoi pasHocTH xoaa (mopsaka metpa). Orcrona cieqoBayio Obl, 4TO (DOTOHBI JTOJIKHBI
UMETh pa3Mephl TAKOTO K€ MOPSJIKA, YTO MPEACTABISETCS SIBHO Hepa3yMHbIM. Ho u  nipyroe
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NPENONI0KEeHNE, COTJIACHO KOTOPOMY (DOTOHBI B CBETOBOM Iy4YKE IPOU3BEIEHHBIN
CTATUCTUYECKON MHIYKITMEH CO3HAHUS COBOKYITHOCTH "MOJ00HBIX " KOJIeOaHUH.
Pacnipoctpanenue xoneOaHMII He CBS3aHO C MEPEHOCOM BEIIECTBA, OHO CBA3AHO C
TpaHCIALKeH BO30YXIeHHs (MMITybca), B JOpME pacpoCTpaHEHUs pa3psKeHUs (ITyCTOTHI).
"IlycToTy" nBUraTh mpoiue, 4eM "TycToTy", a mpupoaa JI0OUT NPOCTOTY U OOUTCS MYCTOTHI.
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Yyaeca Teopruu OTHOCUTE/IBHOCTH

ITAPAJIOKC IIECTH BJIM3HEIIOB

CTO Ditamireitna, cBoel CKaHTATBPHOW HW3BECTHOCTHIO, BO MHOTOM 00s3aHa T.H. «I1apagoKCy
Onmu3HenoB». BuauMo motoMy, 4YTO JIIOAM XOTAT KUTH nogosbiie. CyThb €ro mpocra: OAWH U3
Onmu3HenoB ocTaéTcsl HAa 3eMile, a OPYrod Ha KOCMHYECKOM KOpadyie MUUT CO CKOPOCTBIO OJIHM3KOW K
CKOPOCTH CBETE K JAJIEKUM 3BE3/IaM U, JOCTUTHYB MX, TEM K€ TPAHCIIOPTOM M C TOM K€ CKOPOCTHIO
BO3BpaIaeTcs Ha rpenrayio 3emitio. Kak roBopst popMyiiel TeOpUH OTHOCHTEIBHOCTH, ACTPOHABT IPH
BCTpeYe OKaKeTCcS MHOTO MOJIoKe Opata nomocena. Ilapamokc — HaxoAka JUis MAAKUX Ha CEHCALUH
JKYpPHAJIUCTOB, W MPEIMET HAMajoK OXOYMX J0 CKaHAalla allbTePHATUBIIMKOB. JIFOOMMEIE BOITPOCHI
MOCTIETHNX: TTOCKOJBKY JBMKEHHE OTHOCHUTEIBHO, TO M JJOMOCE] TI0 OTHOIIEHHUIO K aCTPOHABTY TOXeE
"mBuraincs”, ciaemoBarenbHO, K MOMeHTY BcTpeun OBA momkubl crate MOJIOXE JIPYD JIPYTA.
Ecnm Bo Bcex MHEpHHANBHBIX CHCTEMaxX 3aKOHBI MIPUPOBI OJUHAKOBBI, TO MTOYEMY )K€ B PaBHOMEPHO
MPSIMOJIMHEHHO JICTSAIIMX PaKeTaX BpeMs JODKHO MEHSTHCS O OTHOUICHHIO K HEIIOJBYIKHBIM
OTHOCUTENFHO HX CTOJNb K€ HWHEpUHaJbHBIX cucTeMaM? B  kakoMm, MoOJI, KBaHTOBOM COCTOSHUH
TaKOe MOYKHO TIPEJICTAaBUTE?

Pazymeercs, 3gecy amonorersl M "3sHaroku CTO" ¢ BHIOM NpPEBOCXOACTBA WX IMPABST,
MIPUTOBAPUBAs: B 3TOM CIy4ae SICHO KTO JBUTAJICS — TOT, KTO MCTBITHIBAT YCKOPEHHUE; YCKOPEHHE Ke —
abCOJIIOTHO, €ro MOKHO M3MEpHTH akcenepomeTpoM. [IpaBaa, xoTenocs Obl MOCMOTPETH Ha MOMBITKH
9TOr0 «3HATOKa» M3MEPHUTh AaKCEeIePOMETPOM YCKOPEHHE CBOEro CBOOOAHOTO TMAaAEHHs IO
HampaBiaeHuio K 3emiie Ha 6opty MKC! DKBHBaICHTHOCTh WHEPITMOHHONH M TPaBUTAIIMOHHON Macc
HUKTO HE OTMEHSI.
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XapakTepHo, 4TO B OO0 MHTEPIPETAIMH JAHHOTO MapajoKca MPUCYTCTBYET H3PsIAHAS 1032
anTpononeHTpusMa! Huuro Beap He MPEnsSTCTBYET HAaM B MBICICHHOM SKCIIEPUMEHTE YCTAaHOBHTH
CKOJIb YTOIHO OOJIBIIYIO MPOJODKUTENEHOCTD KU3HH AJ1s1 OJM3HELOB, U, MOJB3YACh 3TOH yCTaHOBKOM,
OpraHM30BaTh MONET TaK, YTOOBI YacTh IYTH, MPOWIEHHas 3BE3M0JETOM YCKOPEHHO aiisi Habopa
(cOpoca) ckopocTH OJIM3KOH K CKOPOCTH CBETA, COCTABJISIIA JIMIIh HUYTOXKHYIO YacTh OT YacTH ITyTH,
KOTOPYIO 3BE30JIET MPEOoJosIeeT, ABUrasch 0e3 yckopeHus. He Tak yx W Benuka 3Ta HpecloByTas
CKOpPOCTh CBETa B KOCMOJIOTHUECKMX MaciuTabax. Heyxkenn HMMEHHO 3TH «CEKYHIBl YCKOPEHHS-
TOPMOKEHUS», TIO CYTH (PaHTOMHBIE B OTHOILICHHH K «T'0JaM TOJIETA C BBHIKIIOYCHHBIM TBUTATEIEM,
OTIPEZIeTISIIOT aCHMMETPHIO B TeMmnax cTapeHus? [loxoxke, 4To amemisinus K YCKOPEHHIO HE CMST4aeT
MIPUTOBOpa, BEIHOCUMOTO anbTrepHaTuBIKamMu CTO.

IIpomomxum 60pr0y ¢ aHTpOIIONIeHTpU3MOM. [IpencTaBuM, 9TO OIM3HEIOB HE JBOE, a IIECTEPO.
W Bce OHM OTHOBpPEMEHHO CTAapTYIOT K 3BE3laM Ha BCE LIECTh CTOPOH CBETa Ha 3BE3A0JIETax-
Oonu3Henax. Bc€ oT cTapTa 10 BO3BpaTa MPOMCXOAUT Yy HUX OJMHAKOBO: M PA3rOH, M ABIKCHHE IO
WHEPLWH, U TOpMOXKeHHe. [IpocTpaHCTBO H30TPOITHO, TIOITOMY Pa3HUIBI MEXIY IOTOM, 3amaioM,
CEBEpPOM, BOCTOKOM, BEPXOM M HH30M — HET HHKakoil. Ho oTHocuTenbHas CKOPOCTh acTPOHABTOB,
BBUICTEBIINE B IIPOTHBOIOJIOKHBIX HAIIPABIICHUSIX, U UX CKOPOCTh OTHOCUTEIILHO TEX, KOTOPHIC JICTEIH
10 OTHOIIEHHIO K HUM mox yrioM 90 u 270 rpagycoB, pa3nuyaioTcs, U, CIeJOBaTENbHO, (OPMYIIBI
TEOPHUHU OTHOCHUTEIHHOCTH MOKAXYT pa3HOE pa3jiyure B MX BO3pacTe Mo 3aBepiieHnto monéra. Ho Benp
Bc€ y Bcex oqmHakoBo! OTKyma ke BOZHUKHET pa3Hura? M, mamo Toro, mapamokcaabHas pa3HUIA — HE
NOJIAIOMIAsACS JIOTHYECKOMY ocMbicieHuro! Jla u kak TOBOpUTH 00 yOeIWTENBbHOCTH JIOTHKH,
MOCTPOCHHOW Ha (haHTaCTHYECKUX mpeanockuikax? HaswiBaercs — mpuexanu! Heyxkenu teopus
OTHOCHUTENFHOCTH — 3TO Opexa, KyJa JIOTWKAa €COd M 3ariisiiplBaja, TO TOJBKO IS TOTO, YTOOBI
B3BU3THYTH B YOEKATh.

YCKOPHUTEJIA

Bac HuKOr/a HE yIUBISIIO, YTO ANOJIOTEThl TEOPUU OTHOCHUTEIBHOCTH HE MPUMEHSIOT MMPOTUB
CBOMX BPAaroB «KEIIE3HBI» JTOBOJ: €Ciik ObI He ObLIO OPMYI TEOPHUH OTHOCHTEIBHOCTH, TO HU OIVH
YCKOPHUTENb HEe MOT ObI 3pdeKTHBHO (HYHKIIMOHUPOBATH. MOJI, HAIll aIBOKAT — YCKOpUTENb. OIHAKO,
JTABHO BBISICHUJIOCH, YTO YCKOPHUTENH 3apsHKEHHBIX YaCTHUI[ HE TIOTYYaroTCsl paboTOCIIOCOOHBIME €CITH
WX PacCYUTHIBATH 110 MATEMATHUYECKUM MOJIENISAM "Teopuu OoTHOocuTelbHOCTH". Torna yem oOBbsICHUTH
3aMeJUIcHHe Ha0opa CKOPOCTH YacTUIl B YCKOPHUTENE, C POCTOM 3Toi camoi ckopoctu? TyT Her
HanoOHocTu B TO, HM B cliel[MajbHOM, HU B OOLIEH.

JlocTaTtouHo BCIOMHHUTH 2-# 3ak0H HetoToHa M*AV = F*At fIcHo, 4TO Ha Ka)KIbIil CIICTyIOIITII
IIUKJT YCKOPEHUS 3JICKTPOH BXOJIUT C OOJBIIEH CKOPOCTHIO, YEM Ha ITUKJ MPEIbIYIIHHI, U MPOoJIeTaeT
ero Owictpee. [losTomy BenmmumHa F*At m3-3a At Oymer menbmie (M m F — KOHCTaHTHI) W,
CIIeTOBaTeIbHO, MEHBITUM OyseT u npupamienne AV. T.e. Ha TI000M CIIEIYONMEM IUKIE YCKOPEHHS
mpupaimenue ckopoctu Oymer Menbmre (0e3 mmctuku CTO). Breipazum mnpupaiieHue CKOpPOCTH
MaTemarudecku. /i yero, Bo n30exkaHNe HHTETPAJIOB, BOCIIOIb3yEeMCsl 3aKOHOM COXPAaHEHUS YHEPTUU

MV, =2eU2

MV?—MV? = 2eU

MV?;—MV?, = 2eU

N36aBnsieMcs OT KOHCTAHT, TEPEXosi B cucteMy eaunuil, rae M u 2eU paBHBI 1 0THOBpEMEHHO,
uMeeM
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HOHHTHO, paa € TaKUMU YWICHAMH, ABJIICTCA MCIJICHHO, HO PpacXOdsaIIUMCH. OI[HaKO, -

WHXCHEPY MTOHSITHO, 4T0 peanu3oBath UJCaBbHYIO KOHCTPYKIIHIO
HEBO3MOKHO.

Beritie MbI mpeAnonoxkuiy, uTo 3HavueHue cuibl F Oyner mpu HaOope CKOPOCTH 3JIEKTPOHOM
OCTaBaThCS MOCTOSHHBIM. Ho Tak mu 3107 OOBIYHO OCTa€TCs «3a KaJApoOM» TO, YTO YCKOPSIEMOE TEJIO
HApalUBaeT CKOPOCTh JBW)KCHHUS W, CJICIOBATECIbHO, WCTOYHHKY CHJIBI JUIS COXpaHCHHS
MIPHUKJIAIHIBAEMOT0 YCHIIHSI TIPUXOIUTCS CAMOMY TaK)KE YCKOPATHCS, TO €CTh pPa3BUBaTh BCE OOJBIIYIO
MomrHOCTh (F*V), noronss (meperonsis) teno. [lo-mHOMY, MOIITHOCTh HCTOYHUKA CHJIBI JOJDKHA PACTH
37IECh IAJIEKO HE JIMHEHO. BOT e1é u mo3ToOMy M Helb3s IOBECTH CKOPOCTh JJIEKTPOHA B YCKOPUTEIIE
JI0 CKOPOCTH CBETa. ODJICKTPOMAarHUTHOE TIOJiE «HE JOoroHseT». Uem ObICTpee 37eCh IBHKETCS
3JIEKTPOH, TEM MEHBINAs CHUja Ha Hero JercTByeT. Kpome TOro, 37€ch HE YUYTCHBI TOPMO3SIIUC
(haKTOpBI: CHHXPOTPOHHOE W3Ty4YEHHE, B3aMOJAEHCTBHE JJIEKTPOHOB C COOCTBEHHBIM 3-M TIOJIEM, B
YCKOpHUTEIIe TOHAIOT HEe OJUH JJIEKTPOH, a MX Iy4YKH, U T.I. MlHaue TOBOpS, B 3JEKTPOCTATHYECKOM
YCKOPHTEJIE JOBECTH CKOPOCTh AJIEKTPOHA 10 CKOPOCTH OJIM3KOH K CKOPOCTH CBETa, HEBO3MOkHO. Ho
3TO HUKaK HE CBsi3aHO ¢ AoMbiciamu TO. B npyrux Tumax yckOpUTENeW 3JIEKTPOHBI YCKOPSIFOTCS
OeryIeit BOJIHOM, CKOPOCTh KOTOPOU HE TPEBBIMIAET CKOpOCTh cBeTa. Omsats TO He mpu uém!

Yyaeca OTO

JIroObIe BemecTBeHHBIC 00pa30BaHUs 00JIaal0T MacCOi, M HE OMHOMU, a ABYMsI - HHEPITUOHHON 1
rpaBUTAIMOHHON. M 3TH Macchl Bcerja paBHBI, XOTA M pa3nuuHbl. Cleq0BaTeNbHO (OPMYyNa CBS3H
SHEPrHH M MaCChl ISl BENIECTBEHHBIX 00pa30BaHUil MOJDKHA BBIDIAAETh He Kak E = mc?, a kak E =
2mc?! Ha camoM Jeiie oHepruM y Hac B aBa pasza Oosbine! DUHINTENRH xKecToKo ommubancs. Teneps ke
MIpaB/ia BOCTOPKECTBOBAJIA. DHEPTeTHUECKUH KPU3UC HAM HE TPO3HT.

Kak u3BectHo, B 001eit Teopun otHOcuTenbHOCTH (OTO) BpeMs B TpaBUTALIMOHHOM I10JIE€ TEYET
MeaJIeHHEe, YeM MHUPOBOE BpeMs, OTCUNTHIBAEMOE YacaMi Ha OECKOHEYHOCTHU. M3MeHeHHne X0/1a 4acoB
B TOYKaX C Pa3HBIM I'PaBUTAIIMOHHBIM MMOTCHIIMAIOM MPOBEPSUIOCH HEOHOKPATHO B IKCIICPUMEHTAX C
ATOMHBIMH | SiApHBIMU yacamu. ClieJJ0BaTeNbHO, TUTAHEThI, HAXOSAIIMECS HAa PA3HOM PACCTOSHUHU OT
ComnHia, 3a MIJUTHAP/BL JIET Pa3OIUINCh BO BpeMeHH Ha rojbl. Kak jke oHu mpuTSITruBaioT apyr apyra?
OT0 BCE paBHO, KaK e€ciay Obl BBl CETOTHSIIHNNA — BEJIM MOJHOLECHHBINA AUANOT (HE MOHOJIOT) ¢ co0oM
BUEpAIIHUM!

B CTO ectb ¢opmyrna 3aBHCHUMOCTA MacChl Teja OT ero ckopoctd. Ho kakoii maccei? U3
KOHTeKCTa OCHOBHBIX monoxkeHnit CTO, cnexyer — nHepunonHoi. OgHAKO, HA OJHA TEOPHUS, U HH
OJlHa MPAKTHKa HU CBUIETENHCTBYET HAM O HAPYIICHWH MPHUHIIMIIA YKBUBAaJICHTHOCTH HHEPIIMOHHON 1
rpaBUTalMOHHON Macc. CreoBaTeNnbHO: IPaBUTALIMOHHAS Macca OyAeT PacTH CHHXPOHHO € Maccoii
MHEpLHOHHOM. HO HaM XOpOII0 N3BECTHO — YeM Aajbllle OT Hac TalakTHUKa, TeM C OOJIbIIeH CKOPOCTHIO
OHa OT Hac ygaauseTcs. 3HAYWT, B Tpeele, BCe JJalbHHE TalaKTHKH OOpETyT CKOPOCTh W,
COOTBETCTBEHHO, Maccy, npeBpamaroinryio (B cooTBeTcTBUH ¢ OTO) I'amaktuky B "4é€pHyIO IBIpy".
Torma oxpamny BceneHHONH MOHO NMpPENCTaBUTh B BHJE CIUIOUIHON OOOJOYKH M3 OJHHX TOJBKO
"u€pupix nplp". He mpusenu I'ocmoas momacte B 3TH Mecta! D10 crpamHee bonbmoro B3spreisal
KcraTn, orTyma Hame mecto Bo BeenmeHHO# Toke OyIeT CMOTPETHCS CKOTIHINEM YEPHBIX JTBIp!
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AMNOPUM TEOPMM OTHOCUTEJIbHOCTH

CornacHo (¢opMyniaM TEOpHH OTHOCUTEIHFHOCTH TeJla TP ABIKEHUHN COKPAIAIOTCs B pa3Mepax.
B 1909 roay wusBectHblii aBcTpuiickuii ¢gusuk Ilayns OpeHdecT yCOMHMIICS B 3TOM BBIBOJE.
"JlonmyCcTHM, ABHXKYIIHMECS MPEIMEThl NEHCTBUTEIBHO CIUTIOLIMBAIOTCS, — paccylui OoH. — B Takom
ClIy4ae, eciii Mbl IPUBEIEM BO BpAIlleHHE AVCK, TO MPH YBEIWYCHHH CKOPOCTH €ro pa3Mephl, Kak
yTBepXkaaeT DWUHIITEHH, OyQyT yMEHBIIAaThCs;, KPOME TOro, AWCK MCKpuBUTCS. Korma ske ckopocTb
BpallleHUs JOCTUTHET CKOPOCTH CBETA, JUCK MonpocTy ucueszHeT. Kyna xe oH nenerca?.."

B 1973 romy yMO3pUTEIBHBIN BKCIEpUMEHT OpeHdecTa ObLI BOIUIOIIEH HA IPAaKTHKE.
Awmepukanckuii puszuk Tomac duric choTorpadupoBan IUCK, BpAIaBLUIMKCI C OTPOMHON CKOPOCTBIO.
Pa3smepsl aucka — He u3MeHunuck. "[IpomonsHoe cxkathe" okazanoch yucTeimer ¢uknmuer. S, kak
MOYHTATETh DUHINTEHHA, TymMato, — Tomac DUIIC TIPOCTO MaIO KPYTHIJI, HHAYE AWCK MPOCTO "pacTasit
On" y Hero Ha Tia3ax. McxomHbie pa3Mepsl 371eCh HE UTPArOT HUKAaKoW poin. B camoMm meme: Gepém
JMCK M KPYTHM, AUCK yMEHbIIAeTcs B pazMepax. [Iponomkaem KpyTUTh Jaliblie y)Ke yMEHbIIUBIIUHCS
JMCK, OH, €CTECTBEHHO TO)KEe OyAET YMEHBLIATHCS B pa3Mepax Janblie. Yem OH Jyulle WIH XyXKe
ucxonuoro? Temeps oH caMm ucxomubiii. Hy m Tak gamee .. Yem monblie KPyTUM, TEeM MCEHBIIIE
cTaHoBHUTCS TUCK. CKOPOCTh BpaIICHUS] MOXKET OBITH Jit00asi, e€ yBeIMUeHUE TOIbKO CJIETKa YCKOPHT
npouecc ucuesHopenus. Jomo? Mnu He B cuiiax 0CO3HATh 3TOT HEIMHEHHBIA MPOLECC CXOXKIACHUS
mucka K Hymo? Hy, BcnomHuTe anmopuio 3eHOHa «axWiljIec M Yepernaxa» U KPyTUTE CBOU IIAPUKH IO
3TOW CXeMe MPUMEHHUTEIHHO TEOPHH OTHOCHUTENBHOCTH. BOT BaM U anopusi TEOpUH OTHOCUTEIHHOCTH.
Kak oTBETCTBEHHBIN MBICIUTENb, s JIIOOYI0O MBICIB JOAYMBIBAIO JIO KOHIA. J[ymaro, 4TO aTOMBI,
9MIEKTPOHBI M MPOYME OOHMTATEe MUKPOMHpA — 3TO YK€ «IOKPYTHBIIHECS» N0 (HEMITO pa3MepoB
rajJlaKTHKH, 3BE3MBI U IJIAHETHL. A Bl KaK AyMaeTe, yBakaeMble YMTATETH?

Kcratn, maBHO SKCHEpHUMEHTAIBHO IOKAa3aHO, MAaKCHUMajbHas CKOPOCTb BELIECTBEHHBIX Te
menbie 1000 kM/cex. Jlagee OHM MPOCTO UCHAPSIOTCA, "aTOMHBIN Kiei" He AepkuT. B mpuniumne
MOKa3aTh JIO)KHOCTh TEOPHH ODWHINTEHHA, KaK W JIO)KHOCTh TCOPUH ¢ HEH HE CBA3AHHBIX, MOXHO
JIOCTATOYHO MPOCTO. B TeOpHH OTHOCUTENHHOCTH €CTh HETOINIPaBUMbIe BHYTPEHHHUE MPOTHBOPEUHSL.

Hampumep, Diiamreitn B cBoeit OTO Toxke sBHO mepemynpmi. OH ONMUCHIBACT MPOSBICHUC
TATOTEHUS! KaK CKaThIBAaHME Tella B SIMy HCKPHUBICHHOTO MpOCTpaHcTBa. M eciim MBI MCKPUBUM,
HampuMep, JOCKYy HIM TPOCTO BBIKONMAaeM Jy3y B 3€MJIe, TO IIap HECOMHEHHO CKaTHTCA C
MCKPHUBJICHHOM JOCKHU U Ja)K€ CKaTUTCS B Iy3y. Ho pa3Be nCKpUBIIEHNE TOCKH WM KPUBU3HA JTy3BI €CTh
TYT TPUYMHA CKATBIBAHWSA IIapa ¢ JOCKHM win B ny3y? Bosce Her. KpuBm3na — 310 He mpuumHa, a
TOJILKO OIPaHUYMTENb IMyTH JBMKEHUS, TPUUMHOMN CKaThIBaHUS IIapa B JIy3y BCE-TAKH SBIISETCS CHJA
TATOTECHUS, OHA MMeeT (U3UUECKYI0 CYTh M MPUUMHY M MOPOXKIAACTCS OTHIOAL He reomerpuei. Ho
MOYTH HEBO3MOXXHO JOBECTH 3TO JO MOHMMAaHHS aJenTaMH MOAOOHBIX TEOPUH MX JOXKHOCTh. IDTO
MIPAKTHYECKH TO JK€ CaMO€, YTO ITOKA3aTh IPOTUBOPEUUBOCTH MU(OJIOTHH JIIO0OOM PEITUTHH.

AnenTtoB MO00H peNMIuM MOTOMY, YTO ee MU(BI aOCypAHbI, BeOb He yOyaeT. DTOMy ecTb
NPUYMHBL, OHU 3aJI0’KEHBI B OCOOCHHOCTSIX YEIOBEUECKOT'0 MBIIUICHHS, HO TMOKa3aTh X TPyIHEE, YeM
HaiiTh mpotuBopeunst B Bepe mioged. TO wu  OTO-rammounHartopHas ¢(u3nKa, Hay4yHas
HECOCTOSITENTFHOCTh TEOPHUH OTHOCHTEIHHOCTH AAaBHO MoKa3aHa. llomymspHOCTH ke e€ MOITHOCTHIO
ompeeseTCsl TMOCTOSHHON THap-KoMmanuel eBpeiickux CMU, ycunmBaromieiics, o Mepe pocrta
BCEMHUPHOT'O €BPEHCKOIr0 KaluTajia, OHa YXe He TO, YTO IMOIAXHBAaeT, a YK€ BOHsSET KaK Majalb CO
craxem!

BAHAJIN3ALIVA BPEMEHU

Macca J0ruueckrux MapajgoKcOB CBsi3aHa C MPOCTPAaHCTBOM U BpeMeHeM. OJHM amnoxepemsl
3enona uero croar! [Touemy 31o Tak? Jla moToMy 4To B GU3NUECKOM MUPE HET HU IPOCTPAHCTBA, HHU
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BpeMeHH. Benp OHM cOCTOAT W3 HHYero, W Haxoaarcs Hurge. OHH OT MHpa MEHTAIBHOTO W,
€CTECTBCHHO, YTO MPOTHBSATCS MapaJoOKCaMH 3aKJIIOUCHHUIO0 MX B MU (U3UYCCKUHA. DTO MO3BOJIHAIO
Kanty 00OCHOBaHHO yTBEpXkJaTh: MPOCTPAHCTBO M BPEMS — 3TO TOJIBKO (OPMBI CO3EpLAHUS, C
MTOMOIIBIO KOTOPBIX MBI BOCIIPHHMMAEM BEIIM M BHAMM MHUpP TaKMM, Kak OH HaMm mpejacraBiserca. K
MUPY, HaXOJAIIeMyCs BHE HAIIETO yMa, 3Ta (hopMa Co3eplaHus He UMeeT HUKAKOTrO OTHOIIICHHUS.

®. DHrenbe Mo 3TOMy HOBOLY HCAN: dmo cmapas npobaema. Chauana co3oaiom abcmpaxyuu,
OM6IeKas UX OM UYBCMEEHHBIX elyel, d 3amem JHCenarom NO3HABAMb IMU AOCMPAKYUU YYECMBEHHO.
Omnupux 00 Mmoo 8xcUBAeMCcs 8 NPUBbIYHOE eM)y IMAUPUYECKoe NHO3HAHUe, Mo 800bpadcaem ceds ace
eue 8 00.1aCMU YYBCMBEHHO20 NO3HAHUSA, 0axce K020d onepupyem abcmpakyusimu.

Ha camom pgene, BpeMsi — 3T0 Mepa JIBIXKCHUS, aOCTPaKIUs, U U3MEPEHUE BPEMEHU CITYXKUT
WU3MEPCHHIO JIBIDKEHUS. J[BMKeHHME e U3MepseTcs ABMKCHHEM (HampuMmep, JBIKEHUEM YacOBOMN
CTpPEJIKM), TakKe Kak JJIMHA M3MepseTcs JUIMHOW. B mpuposae ecTh ecTecTBEHHBbIE MarHUTHI, HO HET
€CTEeCTBEHHBIX ITU(epOIaToB. 3aTO MHOTO PETYISPHBIX UKINYECKUX JBIKeHUH. Ho kKakoe-To u3 HUX
JIOJDKHO OBLTO B3sATO 3a oOpaser. Yackl, kak mpuOOp, MOACTUPYIOT nBmwkeHne COJHIA BOKpPYT
3emutn, KaTUOpoBaHbl 3THM JABMXKeHHWEM. B ornmmume ot Connma Ha HeOOCBOze, IudepOiaT 4acoB
JIOCTYTICHHAOIIO/IEHUIO B JIIOOYIO0 MOromy W MHEM M HOYBIO, TOJENEH Ha paBHBIE YacTH M T.J.
[ToHATHO, YTOPKOHOMHKA BpeMeHH (OTHOIICHUE JBIKEHHH, QU3MUeckn Oe3pazMepHasl BEIMYMHA)
OBITH JTOJDKHA TIOXO0XKa Ha HKOHOMHUKY BEPOSITHOCTCH, M KOHCTPYKIHS «(HU3NYCCKH  aJCKBATHBIX)
4acoOB MOTJ1a OBl BHITJISICTh CISAYIOIIUM 00pa3oM:

A DWHImTEHH ayMaa 49TO C BPEMEHEM MOXKHO oOpamatbesi Kak ¢ IpocTtpaHcTBoM. Ho
MPOCTPAHCTBY, KaK MaTeMaTHYECKO CTPYKType, IpUCYIa aJAUTUBHOCTD (CKIaAbIBas [Ba KUPIHYaA
MOJTy4aeM KHpIUY B 2 pa3a OoJbIInii 0 00bEMY), 2 BpEMEHHU HE TpUCyIa (4TO He JeNail ¢ TeMH JKe
JIByMsI KAPIHYaMHU, OHM OT 3TOTO HH CTapllie, HU MOJIOKE He CTaHyT). [IpaBaa, K KOHIy >KHU3HH
Anp0epT mpo3pen, Ha BOIPOC KyPHAIHCTA — «4TO €CTh BpeMsi?» — MoJrda TIoka3ai Ha Jackl. [IpuBs3ka
COOBITHH K IMKIMYECKUM IpoleccaM (CaMu IUKIMYECKUE IPOIECChl COOBITHH He 00pasyroT),
MO3BOJISIET MPOBOJUTH Pa3MeTKy (IIYHKTYaIlMI0) IOTOKA COOBITUH, YXOMASAIIETO KaK B PETPOCICKTURBY,
TaKk U B TEPCHEKTUBY (TUIaHUpOBaHUE). Pa3MedeHHBIN MOTOK COOBITUH TPEACTaBISET COOOM yiKe
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CTPYKTYpy, COXpaHSETCS B MaMATH KaK HEYTO E€AMHOE M MOXKET IOABEepPraThCs MHOTOKPATHOM
JIOTUYECKON 00paboTke (MHTEepIpeTanui) B yme. UenoBeK, B ONMPENEIEHHOM aclieKTe, U caM €CTh
npubop — Mepa Bemleil. C MOMEHTa POXKICHHS HA IMOYBE KOJUICSKTUBHOTO CO3HAHUS Y YEJIOBEKa
HA4YMHAET pacTH yM. PocT QyHKIIMOHATHHOCTH yMa CBsi3aH C (JOPMHUPOBAHIEM MHOXKECTBA «IIIKAID IS
aJIcKBaTHOM OILICHKH M HWHTEpHpeTanud BochpuaThit. UyBCTBO BpeMeHH — m0004HBIA 3(hdekt
WU3MEPCHHUS JIBUKCHUSI IBIXKCHUEM, CBS3aHHBIN C JBIXKEHHUEM MBICIIH B MPOIECCE 3TOTO U3MEPCHUS.
YM 3aHUMaeT co0oii BCe MPOCTPAHCTBO M BPEMsl, TIPOCTO 1O TOHM MPUYMHE, YTO CO3/aeT MX caM, H0o
3TO BCETO JIHIIH KATETOPHH, KOTOPHIMH OH H3MEPSET CBOM OIIBIT.

Ha camom nene o qBMXEHUHM 4ero-1u00 MBI CyIUM IO OCTaBJICHHBIM 3TUM YeM-THOO0 ciieam —
ciemaM, OCTaBJICHHBIM B Hallew mamsitu. Harma roiioBa — cBoeobpasnas «kamepa Bunmsconay. Camo ke
JIBIKEHHE OCTAETCS BHE HAIIETO BOCIIPHUATHS. BUANMO 3TO €cTeCTBEHHO, CO3HAHNE KOHTUHYaJIbHO, aB
KOHTHUHYYME HET «cleayromnieii Toukm». M pacuérimBas »BONIONUS MOAapwia HaMm 3/IeCh JIUIIb
(hyHKIIUIO MHTEPIIPETATOpa, HO HEe HabmoAaTens. Bnpouem, He Tak yK M 4acTO B OOBIICHHON JKU3HH
MBI TIprOeraeM K MOHSATHIO BpeMEHH, 00X0ISICh JIOTHUECKHM "eCiIH... TO...", B KOTOPOM HE COIEPIKUTCS
BpPEMEHH.

Tak 4TO MpOIECChl UCKPUBIICHHS MPOCTPAHCTBA M YIJIOTHEHUS BPEMEHH MOTYT MPOUCXOAHTH
TOJIEKO B OOJILHOM BOOOpa)KEHUU PEISATHBHCTOB. B Halie Bpemsi, 1axe HEMPOCBEUIEHHBIN B (U3HKE
YEJIOBEK CIBIIIA] O 3alpeTe Ha IPEBBIIIEHHE CKOPOCTH CBeTa, NpuHImMNax (3amperax) Ilaymm u
I'eiizenbepra. Brpouem, CyIeCTBOBAaHHE JITHX 3allPETOB B TEOPETHUECKON (hM3WKE, Ha pPEaTbHYIO
(hM3MKy HHMKAKOTO BIIMSHUS He Okas3biBaeT. MHoe neno, «3ampetsl [anunes». K coxanenuto, oHu
cefiuac MaJIOM3BECTHBI, 4 BEJ[b OHU CTAJIH HCTOYHUKOM MOTYIIECTBA HAIICH [IMBHIIU3AIUH.

1-#f 3ampert [anmies. 3anper Ha «moHAMaHuey. CMBICI 3ampeTa COCTOSI B TOM, YTOOBI ITOTYIHUTh

KOJIUYeCmeeHHble ONUCAHUSA A6eHUll, TIPEICTABISIIOIINX HAYYHBIN UHTEPEC, He3a8UCUMO OM KAKUX Obl
mo Hu 6vL10 usureckux oovicHerutl. 3anper (B CBOE BpeMs) CIOCOOCTBOBANI OTTOPKEHUIO OT HAYKH
HIapJIaTaHOB M CXOJIACTOB, TOTOBBIX OOBSCHUTE BCE UTO YTOTHO, YEM YTOIHO.

2-# 3amper ['anmwmres. 3amper Ha HepealbHOCTh. Cuumams 00vexmom hu3uKu aub mo, 4mo
docmynno sKkcnepumenmy. To, umo HeB03MOXMCHO usMepums, He cyujecmseyem. Hampumep,
BapbUPOBAHHE XapaKTEPUCTUKAMH MPOCTPAHCTBA U BPEMEHH HAM HEJOCTYIHO (MBI JaK€ HE MOXKEM
OTIPENICINTh UX MecToHaxoxaeHue). [1oaToMy, cTporo roBops, MPOCTPAHCTBO U BpeMsl OOBEKTOM
(hu3ukH He ABJAI0TCA. MIHAve TOBOPS, 0OBSICHEHHE THIIA "TIPOCTPAHCTBO U3MEHSETCS U TIPOUCXOIUT TO-
TO M TO-TO», K HayKe (PM3MKa HUKAKOTO OTHOIICHHS He mMeeT. Ha aToM "HacTamBaeT" 0ObIYHAS JIOTHKA.
Ecnu crpenka npubopa (Jiro0oro) mokaseiBaet Ha "10", HUKaKUM HamM riepexoioM B apyryro CO He
I00HUThCs, YTOOBI OHamepenuia Ha "8".

3-i1 3anper ['anuies. 3anpeT Ha MBICICHHbBIE SKCIIEPUMEHTBL. Hayunbvlil Memoo coCmoum 6 mom,
ymoobbl U3YYamsv SMOM MUP MAK, KAK eciu Obl 8 HeM He ObLIO COZHaHUs U Jcugbix cyujecms. dOuznka
M3y4YaeT CBOWCTBA OKPY’KAIOMIEH NeCTBUTEIHLHOCTH, IPOSBIISIONINECS B IPSIMOM SKCIIEPUMEHTE.

Tpéx 3THX BENMKUX 3aMIPETOB 0KA3aJI0Ch TOCTATOYHO, YTOOBI COBEPIIUTH CTPEMUTENBHBIN PHIBOK
B Hayke. CHATHE jXe 3anpeToB [ anmies:, NpruBeiIo HayKy K TOMY INIAYEeBHOMY COCTOSTHHIO, CBUACTCIISIMH
KOTOporo Mbl sBhsiemca. COBpeMEHHAash opeaHusayus HAyku - JACHCTBUTENBHO TiIyOoko (T.e.
HEJOCTAaTOYHO) apXandHa, M KOHTPIpOoAyKTHBHA. Hy, Tak 9TO C Hee B3ATh, OHA XK€ HE IS Pa3BUTHA
HayK cocTaBieHa. HaoOopoT, mis CKopeliero mx yHHYTOXKeHHS. Hayka Oymymiero mpumoOperer
XapakTep, 3HAKOMBIH 1O TOCTXOJOKOCTHBIM HAay4YHO-(DAHTACTUYECKMM POMAaHaM: BBICOKOE OBLIO
W3BECTHO MPEKaM, a YUCHBIH 3TO TOT, KTO yMEET pa30upaThcs B OOPHIBOYHKIX pykomucsax. Ho Takoe
OBIBaeT TOJMBKO B KHUTAX YMOepTo DKO0. B MOCTXOIOKOCTHOM pOMaHe YYEHBII — 3TO TOT, KTO YMEeT
Pa3BOANUTH OTOHB. A TOT0, KOTOPBIN KOTIAETCs B PyKOIIHCSX, Ha OTHE 32)KapUBAIOT U €JIAT.
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KcraTtn, uckarenn MCTHHBI W CBOOOAHOW 3Hepruu, momaure o cympde H. Tecma! On ymep
HE3a/I0JIT0 10 TOT0, KaK XOTeJ NPEACTaBUTh YEIOBEUECTBY CBOE HEKOE HEOOBIYHOE N300peTeHHe. YMep
ot BocnaneHus nérkux (He KOBUJ nm?), xoropoe OBUIO CHPOBOLUPOBAHO MHOXKECTBEHHBIMH
nepenoMamMu pédep.

HEMHOI 0 ®MJ1I0CO®PUHU

MpI siBIsIEMCS HE TOJIBKO HOCHTEISIMU CO3HAHHA, HO U, TYT K€, €ro MPOJAYKTOM; KaK, BOpOUEM,—
€ro e MPOAYKTOM SIBIIsIeTCS U BCE ocTanbHOe. OTASNUTh PEeaJbHOCTh OT TOTO, KTO 3Ty PealbHOCTh
(bukcupyer, — HEeBO3MOXHO, KOO MO3T B MHpE, 2 MHpP B MO3T€.

B. I'efizenOepr roBOpuII, 4TO KOPHH JIIOOOTO SIBJICHUS YXOIST B IPyTe MHUPHBI, U MBI, JIIOJH, HE
MOXKEeM HaONIoAaTh W IO3HABATh MPOLECCHl, MPOHCXOISIINE B ATUX MHpax, a CIIOCOOHBI JIWIIb
BOCIIPUHUMATH MX MPOSABIEHHE B HAIIEM MHpe. Bce coerano uz gewyecmea moo e, Ymo HAU CHbl.
@. b3KOH.

JanHb1ii HAaM MU Kak Obl Ka)K10e MCHOBEHHE CO31aéTCsl U, B TO)KE MTHOBEHHE — Ucue3aeT. byap
10 APYTOMY — BCE MPEACTABISIIOCH OBl B BUJE TOJ00OHOM MeperyieTEHHOMY KITyOKy 3melt. Ho smozo He
Habarooaemcs. Kax oce 06vsacHsem smo cogpemennas Hayka?

AMepuKaHCKHH yueHbIl, Mapk YaHrusu, uzydast peHOMEH TaKk Ha3bIBAEMOU "3aJep)KKU OTBETa
HEHpOHOB" MPHUIIEN K 3aKIIOYEHHIO, — MBI IpeaBuauM Oymymee. To ecTs, BUANM BEIIX 3a OJHY
JIECATYIO CEKyHABI 10 WX (paktrdueckoro moseieHms. CormacHo ero Teopuu (KypHan LiveScience),
HAIlld YM CII0COOEH co37aBaTh 00pa3bl TOTO, YTO MOSBUTCA Yepe3 OAHY AECATYIO CEKYHIIBI B OyAyIIEM.
OTo mpenBuAeHUE TO3BOJISIET HaM OBITh HaueKy, KOTJa B Hallly CTOPOHY JIETHT MSY, OHO JaeT HaMm
BpeMsl cpearupoBarth U moimMarh ero. C mOMOIIBI0 ATOH CITOCOOHOCTH MBI MOXEM TaKKe, Halpumep,
YBEPEHHO MAaHEBPHUPOBATH B TOJITIE YBEPEHHO MaHEBpHUPOBaTh B Toure. Emé Kant ormeuan kak ¢axr, —
«pa3yM OOHapYKUBAET TOJIBKO TO, YTO OH BCEIIEJIO CO3/IAET CaM U3 CaMOTO ceOsh».

Buaumo, 5T0 1 OTIHYAaeT )KUBOE OT HEKUBOTO. JKMBOE NeCTBYET OTTAJIKMBAsICh OT MPOTHO3A H,
MOTOMY, €ro JIeUCTBUA Hempeackasyembl. Ha To ecTh cTporo nokasaHHas teopema  llommepa:
«[loBeneHne cucTeMbl, B KOTOPOH MAEHCTBYET MpPEACKa3bIBAIOIIEE YCTPOWUCTBO, HEMPEACKAa3yeMO.
Cunapom Kaccannpel, nnaue roBops. [Ipornos ke - Bcerma mpuOmusutenen. [lostomy sxuBoe,
OTTAJKUBASCh OT MPOTHO3a, YACTO COBEPIIAET OMIHOKH.

[MomauTe QribMbl 00 M3BEpIKEHUH BYJIKaHOB? MHOTa B HUX BUIHO, KaK TEKYIAs 1O CKIOHY
JlaBa MPOXKUTAET cede Pyciio, KOTOPOro He OBIJI0 MUHYTY Ha3az. To4HO Tak e CO3HaHWE CO3AAeT IS
ce0st mumo3nto ¢Gusndeckoro mupa. Ilonydyaercs, HaM 1aH He caM MHpP (HAcTOsAIIEe), a TOJBKO €ro
reHepanus co3HaHueM — Onn3Koe Oyayiee, rpaayiiee. A OKpyKaeT Hac «JIETOMHUCH» CBEPIIMBILETOCS
— TIPOIIIOE, KOTOPOE OCTaETCs Ha JKpaHE CO3HAaHUS Kak cieabl B kamepe BuibcoHa. To ecTs,
NPOMCXOJUT HE OTPaKEHHE MHUpA, a €ro ImojlaraHue, - crneuuuKanus peajsHocTH. [loaToMy U Het
HHUKAKOTO «KJIyOKa 3Mei». M300pakeHre Ha dKpaHEe — OHO M €CTh TOJIBKO H300paKeHHE; TTOSBIIICTCS U
TYT K€ MCUYe3aeT C IKpaHa, CMEHICh ApyruM. Hamre co3Hanme paboTaer B pexuMe, OMepexaroneM
PEXUM peabHOTO BPEMEHH, B PEXUME MaTepHalu3alul MbIcied. My, mo-uHoMy, MUpO3IaHHE —
caMM3JaT CO3HAHUSI.

Bot nmouemy Jlenun roBopui, 4To BaskHee KMHO HUYEro Ha O€JIoM cBeTe HEeT, n0o Oesblil CBEeT U
€CTb KMHO. A peallbHOCTb — 3TO «TO, Yero Ha OEJIOM CBETe BOOOIIE HE MOXKET ObIThY». TpyaHO MOBEPUTH
B Takoe? A BBI BUIWTE CHBI? PeallbHOCTh — 3TO M KMHO M WTPAIOIINI PONH 3pUTENb, TPH B OJHOM
onHoBpeMeHHo. [IpiMeps! B moATBepIKIeHHE.

[Ipumep «mapamokca TogHOCTH» OT KonMoropoBa. CTpenok TeopeTHIecKH He MOXKET MOMacTh B
MUILEHb: HU TOYHOCTH €ro I7a3a, HU JOBKOCTH €ro PyK HUKaK HE MOXKET XBaTWUTh JUIA 3Toro. Panee
TOBOPHIIU, YTO CTPEJIOK UCTIONIb3YET KaKUe-TO HEM3YYEeHHBIE BO3MOKHOCTH CBOCH HEPBHOM CHCTEMBI,
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KOTOpBIE TO3BOJIAIOT €My CIelaTh HeBBImoNHHMoe. Ho, MBI Temephr TOHMMaeM, CO3HaHUE
«3arisAbpIBacT) BHEPEN W KOPPEKTUPYET NEHCTBHS CTpEKa, HE OMOBemas ero 06 3ToM. AKaJeMHK
PAH Matsees («HuXK», Ne8, 2010), roBoput: «Uro Takoe co3Hanue? ITO Kakasi-TO CHOCOOHOCTD
CTPOUTHh BUPTYaJdbHBIH MUpP MHUpO3NaHUs. J[aBHO yke roBopsT OMOPHM3MKK WMWiK (DU3HOJIOTH, HYTO
YEeJIOBEK BUAWT HE CTOJNBKO TJa3aMH, CKOJBKO MO3roM. Ecim m3MepuTh CKOPOCTH XHUMHYECKUX
peaxiuii, KOTOpbIe IEPEHOCAT HEPBHBIE UMITYIIbCHI, K&YKETCS, YTO YBHETh OAHOBPEMEHHO BCE, UTO MBI
BUIMM, HEBO3MOXKHO. HO 3T0 BO3MOKHO, MOTOMY YTO B 3pEHHH y4acTBYeT MO3r. M 1o oTAenbHBIM
JAHHBIM OH I0OCTPauBaET OOLIYIO KAPTUHY».

Jlns TexX, KTO HE BEPHUT aKaJeMHKY, MpenjaracTcs, HaWAWTe KapTUHKU «magic eye» -
HApUCOBAaHHOE Ha MPOCTOM JicTe OyMaru meperyieTeHue 3aypsiAHBIX JTHHUN U TSITEH, - KOTOPOe MpH
onpezeacHHON (OKYCUPOBKE B3rJIsLaa, IpeBpaiacTcs B 00beMHOE H300pakeHHe, HUYero oOIIero He
MMEIOIIIee C MIIOCKUM XaoTHIeCKUM n300paxeHneM. Haneroch, B peaTbHOCTH CO3HAHUSI COMHEHHI HET.
I'me wHaxonsTcst (CyLIECTBYIOT) MpOCTpaHCTBO W Bpemsa? MMmeHHO TamM, — B HH()OPMALMOHHOM
IIPOCTPAHCTBE, B CO3HAaHHUU. A MaTepus rae? B mpoctpanctse. A oHo rae? B cosnanun! A co3Hanue
rae? B ymHOM Mecte, cebecaMoM.

Marematuk B.B. HammmoB, mocraBmi 3amadqy IOCTPOUTH MOIETL «OCO3HAromEeld ceOst
Bcenennoit». 310 u OyaeT «peaJbHOCTh» BO BCEU ee MOTHOTE, nO0 (peHOMEH co3HaHuUs HEe BEIOPOCHIIID
W3 UCTHHHO HAayYHOU KapTwHBI mupa. Kak ckazan akagemuk MamapamBuiu — QU3uKa «ymnepiach B
CO3HAHHE.

Kakas cuna ynmepkuBaer Hamm MbIcnu B mopsanke? Ilowemy mbr He cxommm c¢ yma? Ecmm
NpeAeNbHO JaMUAaPHO, CO3HAHUE - 3TO APQPEKT, KOTOPIH BOZHUKAET MPH MEPEeXoae 0T OECKOHEYHOTO
YHCIla HEMPOSBICHHBIX BO3MOKHOCTEN K KAKOMY-TO OJTHOMY OKOHYaTeIbHOMY BapuaHTy. Co3HaHHE U
€CTh aKTyaJIU3allusl €AMHCTBEHHOTO OCTAaBIIETOCS BapuaHTa, KOTOPBIM MPU 3TOM Oco3Haercs. Taxoi
paboToli Ha oOmepeXxeHHe CO3HaHWE W3MEHSAT MHp, TaK WM WHavye. VM momydaercs, YTO MBI
NpeAecTByeM COOCTBEHHOMY TIOSIBICHHUIO U ABHKEMCS TI0 COOCTBEHHBIM CIIEIaM.

OTUM 00CTOATENLCTBOM pa3pelraeTcs anopusi ABIYCTHHA, KOTOpas TJIACHT: TPOLIIOTO yKe HET,
Oymy1iero emeé HeT, a HacTosIIee — MTHOBEHHO, CIIEZIOBATENIbHO, BPEMS HE CYIIECTBYET. A pa3 OHO HE
CYIIIECTBYET, 3HAUWT, HUYETO HE CYIIECTBYeT, Herje CyllecTBoBaTh. Ham maH He cam Mup —
JIEUCTBUTENbHAS PEATIBHOCTD, @ TOJBKO €0 TeHepalusl CO3HaHUEM — "peanbHasi JEeHCTBUTEIBHOCTD'",
3aTo cpa3y B BapHaHTe OJU3KOro OyayIuero.

BJATOJJAPHOCTH

bnarogapro I'ocrioga bora, 4To OH BJIOKHIT B MO0 TOJIOBY 3TH CBETJIBIE MBICIIH..
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MUCKATEJAM UCTHUHBI

JTO HMTATHI U3 TPYAOB MHBIX JIOIEH, MOH TOJbKO
noa00p U HEKOTOPble KOMMEHTAPHH.

«{o3naumeco uCmumbl, U UCMUHA COeNAen 8acC
c60000HbLIMUY. JleBu3 LIPY

Jlrone#t 0ObeIMHSET JI0XKb, @ UCTUHA Pa3beIHHSCT.

Sl cMyTHO BCIIOMHUJI, YTO alOKAJUIICHC YK€ OBUT — TIe-TO Ha CTHIKE aHTHYHOCTH M CPEITHUX
BEKOB,— M €ro CKPBIBACT TOT CaMbli MEPUOJ TbMBI M HESICHOCTH, O KOTOPOM TOBOPHUT CTOJIBKO
UCTOpUKOB. HO 3TO  coObITHE  WMeNno  Takylo MPUPOAY, YTO  3aTparmBajlo HE  MPOCTO
«TOCYHAAapCTBEHHOCTh W KYJBTYPY» JKUBIIMX Ha 3eMJie HApOJOB, HO M caMy MaTepHalbHOCTh
BUIMMOTO MHpa, MMO3TOMY OT HEro IEHCTBUTENBHO HE OCTaJOCh HHUKAKUX CIIEZIOB, M XO3si€BaM
OOHOBJICHHOTO YEJIOBEUECTBA MPUILIOCH HAIOXKUTH HA 3Ty ABIPY CBOEOOPa3HYI0 HMH(POPMAIMOHHYIO
3amiary — (parMeHT UCTOPHH, KOe-KaK MoAadefaHHbld moke. OHM He coOupanuch OOBSICHATH
TOHKOCTH CBOE€H MeTapu3UKH, 3HaHWE, IOBOAMMOE MMM OO  JIoAeH, ObUlo  CTpOro
(yHKIMOHANBHBIM. OHU  OOBSCHSIIM, TONB3YSICh CPAaBHEHUSMH W YIOAOOJICHUSMH, TOHSTHBIMH
cnaboMy (KOHTYKCHHOMY aroKaJurcucoMm) denoBedeckomy ymy. (IlemeBun). Peanbno, mocnemHuii
KaTaKJIU3M Hakpbul Hac npumepHo 200 neTHa3am.

HerHemHss nuBwIN3aIus JIMIIb TEHb YIIeMiei. Mpl 1eTH B CpaBHEHUH ¢ HUMH. MBI HMeeM
Ha TEKYNIMH JIeHb MHOMXECTBO apTe(aKTOB, KOTOPbIE HEBO3MOXXHO IOBTOPUTH CETOJHS B BHIY
OTCYTCTBHUS TEXHOJIOTHH, 000PYIOBAHUS U CIIEITUATNCTOB, M KOTOPHIE CBUACTEILCTBYIOT, uTo 200 JIeT 1
panee cymiecTBoBaja Ha 3emie rioOanbHas [MBWIM3AaLUS IO CPaBHEHHIO C KOTOPOH MBI
JIEHCTBUTETHHO JICTH B IIECOYHHUIIE.

Ecnu BHYmUTH OIHY U TY K€ WILTIO3UI0 HECKOJIBKUM JIIOASIM — TaK, YTOOBI OHM Pa3Neisiii e
MOJTHOCTHI0, — JIJISl HUX OHA CTaHET PEeaJbHOCTHIO yXKe HE CYObEKTUBHOM, a 00beKTHBHON. OOIIIeH myist
BceX. IT0 OyIeT peallbHOCTh, TI¢ OHU OKaKyTCs BMecTe. OHM BCTYIIIT B OOIICHHE W HAYHYT 00CYKIaTh
CBOIO KOJUICKTHBHYIO TAJLTIONMHAIIAIO, YKPEIUIAA ¢ KaXKIOW CBSI3aHHOM C HEM MBICIBIO U CKa3aHHBIM
nmpo Hee cioBoM. YeM cuibHee OHU OymayT yOeXJCHbI B €€ TOJJIMHHOCTH, TEM IpOYHEE H
HETNoKoJeOnMee CIIeaeTCsl HX HOBBIM MUp. DTO U €CTh COIMOTEXHUYECKUE MHUMOCTH.

OO0BEKTOM MaHHUMIYJISAIUN CTAHOBHUTCS CO3HAHHE APYTHX JIFoaeH. JIroOoro deimoBeka BO3MYTHIIO
Obl, eciid ObI 10 YbEMY-TO 3aKa3y €My BJAPYI CIENaad TaTyupoBKYy Ha j0y. Ho mouemy oOmiecTBO
JIOJKHO pa3peliaTh TaTyHPOBaTh CBOE CO3HAHMUE, Ja ele OecriaTHo? B ubeit cOOCTBEHHOCTH BOOOIIIE
HAXOJMTCS CO3HAHUE YEJIOBEKA B YCIOBUSIX PHIHOYHBIX OTHOIICHUMN ?

Koruurosorn KOHCTaTHPYIOT, YTO BCE HYEJIOBEUECKOS MBINIICHHE, TaK KaK HA0Op JTOCTYITHBIX
JIFOJISIM BOCHPHUSATHH ONpEAeIAeTCs UMEIOIIUMUCS Y HUX «I1a0J0HAMHU y3HABaHUS», TO €CTh CIOBaMHU.
To, mist wero Het cioBa, aist 99% moneii He cymiecTByer BooOIie. bonee Toro, st oaei kak ObI
CIEIMAILHO CO3/IaH S3bIK, HEaICKBaTHBIN PeallbHOCTH, KOTOPOM IO PEATbHOCTH MUHUMYM CJIOB, 3aTO
Ky4a BCAKMX aOCTPaKTHBIX TMpeacTaBicHui. [loaToMy Oosblmas 9acTh peajbHOCTH IIPOCTO HE
BOCITPHHUMAIOTCS JTIOJEMH — MPUMEPHO TaK K€, KaK «CIICIOe MATHOY, ITyCTOE MECTO B CAMOM IICHTpPE
WX TIOJISL 3pSHHSI, TJIC TOTOK MOMAA0IIETo B TJ1a3 CBETa MPOSIUPYETCS Ha BBIXOJ] 3pUTEILHOTO HEpBa.
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Ho 3ampemenHbple 37€MEHTHI pPEaJbHOCTH HE TMPOCTO BBIYEPKHUBAIOTCS CIEMBIM TISITHOM U3
BOCIIPUHUMAECMOT'0 UCIIOBEKOM, a KaK Obl 3aKJICMBAIOTCS 3aIUIaTOW pPa3pelIEHHOTO JJIEMEHTa, HE
UMEIOIIETO OTHOIICHUS K PEaTbHOCTH.

Opnnaxko, -0 He o6eman noanaepxxkuBath adpepy HACA, He morydair 3a MOJTYaHuE TPOABIKCHIEC
o ciyx0e, TocyJapCTBEHHbIE TICHCUY, KBAPTUPBI U JIaud, JUYHBIX mo(epoB, TOBapOB M MezcecTep,
Hay4YHbIC 3BaHUS, Kadeapbl W MPUYHTAIONICECS IO TAKOMY CIy4aro JICHE)KHOE BO3HATpaKICHHE,
MO3TOMY S MOTYy HE TOJBKO paccka3aTh, HO  JICTAJIBHO  pa®keBarh  BONPOC  JJIS  BCeX
HHTEpeCYomuxcs. S unry o0bsICHEHHE, KOTOPOE MOKET OIICHUTH CpeTHIM Hepu3uK JKo.

Kak wammcam B WHTEpHETE OJWUH BO3MYIICHHBIH «BETEpPaH TPyda, BOWHBI W OMSThH

Tpyza»: «Pa3mpaxkaer, 4To B Ka4e€CTBE MUPOBBIX HOBOCTEH B MPETEHAYIONIEM Ha MACCOBBIN CTaTyC

CMMU MHE peryispHoO MpemararoT OTYETH O ITACTHISCKOW ONIEpaliy KaKOW-HUOYIb TOJLTHBYICKOM

CyYykd wiv o0 oOdYepeHOM  anb0OME  KaKOro-HUOy[b  TOKPHITOrO  OpWILIMaHTaMu  Herpa,

UCTIOJHSIONIETO KPUMUHAIBGHBIA TTHH]IOCOIIAHCOH (MJIM, KaK WHOTAA TOBOPST, pam). YTo 3To,

KaK HE CO3HATEJIbHBIN 3aroBOp, HAIPABJICHHH Ha KyJIBTYPHYIO JCOMIM3AIMIO U KoJIoHH3anuto Poccun?
He Haymo nenatk U3 HAC MIKYPHBIX TYMAKOB!».

D30TepUKH YTBEP)KOAIOT, YTO pEIUTHS W HAYKH CO3JAaHbl sl OOY3/[aHHS BCENIEHCKOTO
MOTYIIIECTBA YEJIOBEKa, Ui KOHTPOJIA HaJ HHUM, HEJOMYIICHHS HCIIOIB30BAaHUS CAKPaJbHOW CHIIBI,
JIOCTYIIHOW JIIOASIM B T.4— B pa3pymuTenbHbIX ensx. CucremMa NEepBOOBITHBIX — Taoy,
HEYKOCHUTEIILHBIX TpPEANHUCAHUN JIMIIAeT H a C CaMOCTOSTEIHLHOCTH, CBOOONIBI BOJIH, IpaBa Ha
coOCTBEHHOE CO3HAHUE.

MeHnzens ObUT YBICYEH MATEMATUKOMN, XOPOIIO 3HAMT («IOTUYECKYIO») TEOPHIO

BEPOSATHOCTH, TOITOMY IOHUMAJ, YTO JUISl JIOCTOBEPHOCTH pPE3yJbTaTOB HYKHO OOJIBIIOE
KOJIMYECTBO WCCIIEyeMOTO MaTepuana, a TOpox JaeT MHOTO CEMSTH.
http://www.biologival311.narod.ru/pages/2.1.html

BnocnencTeue oka3aiaoch, WTO COOTHOIIEHWE MeHmens AEWCTBYeT TONBKO!... A Topoxa.
Huxakux TeHOB HET. DTO HaIl CIoco0 (UKCAIUK IMPOIECCOB BOCIPOU3BOJCTBA Yepe3 CIIOBA-TCHEI,
"thonernueckas" dopma nmuceMeHHOCTH. ['eHbl — ¢urypa peun. [lockonbky oHa paboTaeT U YTO-TO
MO3BOJIACT AENaTh W MOHATh, TO MBI MpoenupyeM GOopMy Ha COACp)KaHHE W MPHUIACM I'eHaM CTaTyc
00beKTHBHBIX. HO He Tak y»k Majio cuTyaluid, ¢ KOTOpBIMH T'€HHOE OIIMCaHKe He clipaBisieTcs. PaHo nin
HO3IHO IPUAETCSI CTPOUTH HOBYIO (JOPMY OIMCAHMs, a I'€Hbl OCTAHYTCS TOJIBKO B MCTOPHUM S3bIKA.
[locTosiHHO cTaNKMBaeMCsl C «TPYAHOM MPOOIEMBbl CO3HAHUS» — BHIPAKEHHS CYOBEKTHBHOIO OIBITA B
MHTEePCYOBEKTUBHBIX TepMUHax. OTcyTcTBHE "ageKBaTHOrO si3biKa". MBI BOOOIIEe HE MMEEM MOHSATHH
Ul IpeACTaBJICHUs [IPOLIECCOBPA3BUTHS.

[Ipupona yHuKajibHa U TOTaJIbHA, €M HE HA YTO ONUPAThCA B CBOUX JESHUSAX 10 TpaHC(hOopMaLuu
BEIIECTBa B 0JlarojaTh, KpOME Kak Ha camy ke OJaroarb, MONMYyYEHHYIO M3 TaKoil TpaHC(hOpMaLuu.
Co3nanue MexaHu3Ma Mo TpaHcdopMmanus KOCHOTO BEIIECTBa B MHTEIUIEKT, TO €CTh CO3JaHUE T.H.
UCKYCCTBEHHOT'O MHTEJUIEKTa, NPEICTaBIsieTcss Ooinee MacIITaOHBIM IIPOEKTOM, YE€M CO3/IaHHE U3
(U3MIECKOTO  BaKyyMa dJJEMEHTapHBIX  JJICKTPHUECKHX  3apsajoB, WX IOTOKa (TOKa) W
COIPOBOX/IAOLIETO 3TOT MOTOK 3JIEKTPOMAarHUTHBIX BOJIH.

Wnes cucteMHOro KadecTBa, HE CBOAMMOTO K CBOMCTBaM 3JIeMEHTOB. Ceildac ¢ OTKPBITHEM
CTBOJIOBBIX KJIETOK M UCCIEIOBAaHUEM, HalpUMEpP, TaKOro TMpoIecca, KOTOPBIM MOKa3bIBAIOT
JKCIIEPUMEHTHI, — MopdoreHe3a. B xone Hero uneT pa3Butue 3MOpHOHa, Y TOJIOBACTHKA B HAYAIILHOM
CTaJnH, KOT/Ia y’Ke Ha49aJloCh pa3JeICHIE TOJIOBHOW YacTH M TYJIOBHUINA, OEPYT U3 TYJIOBHINA KIETKY,
KOTOpasi B IPUHITAIIC MOTJIa OBI pa3BUTHCS B KUIIICYHUK, BCTABJISIOT €€ B TOJIOBHYIO 9acTh, M 9Ta KJIETKa


http://www.biologiya1311.narod.ru/pages/2.1.html
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pasBUBaeTCs B IJIa3, CTAHOBUTCS TJIa30M, JOMYCTHM, JIATYIIKH. TO €CTh KIeTKa B 3aBUCHMOCTH OT
KIJIETOYHOTO OKPYKCHHSI MOXKET MPHOOpETaTh pa3HbIC CBOWCTBA. Temeph BBIACHWIN, YTO OOBIYHBIC
KIIETKA MOTYT MIPEBPATUTHCS B CTBOJIOBBIC. KileTka comepkut B ceOe MOJHBIA KOJI OpraHu3Ma, OHa
MOJET CTaTh JIOOBIM OPTaHOM, HO KJIETOYHOE OKPYKEHHUE, BO3MOXHbBIC XUMHUICCKHE UHTHOUTOPHI H
JJIEKTPHUYECKHUE BO3JEHCTBUS (3TO ceifuac UCCIEeNyIoT) OIOKUPYIOT YacTH KOJIa U 3aCTaBIISIOT KIETKY
pa3BHUBAThCS B 0COOBIE OpraHbl. Takum 00pa3oMm, 3TO MpoIeccyalbHas CHCTEMA.

Haunnaer peann30BbIBaTHCS ONPEACTICHHBIN CIICHAPUN Pa3BHUTHS, OCTATIBHBIC «BBHITOPAIOTY (3TO
tepmuH KyparomoBa), TO €CThb OHU IMOHIKAIOT CBOK BEPOSITHOCTh. DTO HE 3HAYUT, YTO CUCTEMA
o0namaeT 1enenojgaraHueM; 3TO eCTECTBEHHBIH MPOIECC IBUKCHUS CTPAHHOTO aTTPaKTOpa.

Oro OyecTsie omucan B CBoe Bpemsi BepHaJCKHiA, KOTJa OH TOBOPWII, YTO T€OXUMHUYECKHUE
nporecchl  3eMJIM JI0 BOBHUKHOBEHUSI JKU3HU WIYT COTHH MUJUTMOHOB M MHJUTHAPAOB  JIET, HO,
KOT'JIa BO3HUKAET XH3Hb, OHU YCKOPSIOTCS, U TCOXHMHUS MEePeXoauT B Onoxumuto. Te ke mpoieccsl
COBEPIIAOTCS B COBEPIICHHO UHOM PUTME U C JIPYTUMU CKOPOCTSIMHU, TO €CTh MPOCTPAHCTBO M BPEeMs
CUCTEMBI MEHSFOTCS. TaKoBO JIOJDKHO ObITH TOHUMAHUE CHCTEM C CAMOPA3BUTHEM.

Maremarrueckasi ACIYKIHS — 3/eCh BPSA JU MOXET ObITh NMpuMeHeHa. M He moTomy, 4TO
MpEeAMET HACTOJBKO TPOCT, YTOOBI MOXHO OBITO OOBSICHUTH €ro 0e3 MaTeMaTWKH, HO CKopee,
o0paTHOE— TIOTOMY YTO OH CIIMIIIKOM 3alyTaH W HE BIIOJIHE JOCTYIICH MaTeMaThke. Bcenennas —
€JIMHCTBEHHBIH KOMITBIOTEP, — KOTOPBIA CUMUTACT C TAKOW CKOPOCTHIO, YTO MpPEJCKa3aHUE COOBITHS
COBIIAIa€T C HUM CaMUM.

“Hayka HaunHaeTcs ¢ u3Mepenuil”. MenzaeneeB. IHpIMH cliOBaMH, CIIOBOM «aToM» (aKkTHYECKH
0003HaYaNM CTEXHOMETPUUECKH MHHHMYM Ui JaHHOTO 3neMeHTa. [lpm 3ToM moapasymeBanoch
(Temu, KTO BOOOIIE TPUHWUMAT AaTOMHYIO THIIOTE3y), YTO KpOME ITHX

«XMMHYECKHX» aTOMOB €CTh €IE aTOMbl HCTHHHBIC, «(PHU3HMUECKHE», O KOTOPBIX Majlo 4TO
W3BECTHO, M OTHOBPEMEHHO MOJTYAJIMBO JOMYCKalach MPUHIUIIHAIBHAS BO3MOKHOCTD OTKPBITHS paHee
HEU3BECTHOTO COETMHEHHS IJIEMEHTA TaKOTr0 COCTaBa, YTOIIPHUIETCS IPUHATHIN aTOMHBIN BEC 3JIeMEeHTa
YMEHBIIUTH B Pa3bl (CKakeM, I a30Ta MPUHATH N = 7 WM Kakoe-TO WHOe 3HadeHue). MeHpenees,
BIIOJIHE OCO3HABAaBIIMK 3TO OOCTOSITENHCTBO, momien Aanbine. OH BCIO CBOIO HAy4YHYIO JKH3Hb
npeaocTeperall OKPYKaloMKX MPOTUB YBIICUEHUS! aTOMHUCTUKOW. BOT HECKOIBKO MOATBEPKIAOIINX
9TO IHTAT.

«..XVMMHUKH TIOCTOSHHO YHOTPEONSAIOT AaTOMHYECKYI0 THIOTe3y Mis Oosee  SICHOTO
MIPEICTABIICHUS MHOTHX (DaKTOB, XOTS MOXHO ObLTO ObI 000MTHCH M 0e3 Hee. <...> Ho aTommdeckyio
TEOPHIO HE HY)KHO TIPUHUMATH KaK HACTOALIYIO THIIOTE3Y O CTPYKTYpE Teja, B 3TOM OTHOIIIEHUH OHA HE
npuBeNa eme MOYTH HU K KakuM pesyabTataM. OHa JoKHa OBITh TpPUHATA Kak oOierdeHue
paccyxaenuid» (1864) [5,c.25].

Bce crnoxuBIMecs HAYKH UMEIOT MUHUMAJILHBIC MOJICIIN, XOTS UX Pa3BUTHE MPOIOIKACTCS, U
HU B OJJHOW M3 HUX BCe MpOOJIeMBbl HEe pelleHbl. IT0 MexaHnka HeroToHa i (Gu3uky, IIaHeTapHas
MoJieNlb atoMa W Tabnuia MeHjaeneeBa JUlsi XMMUH, SBOJIOIMOHHAS KOHIEIIMS M TCHETHKA JUIS
ouonoruu, MamuHa THIOpUHTA JUTST BRIYUCIUTENBHBIX HAayK. Ho Tak v 310?

[Ipupona «ooutcs» myctoThl. CrylieHus] U pa3psHKeHUs BCE-TAKW HAYMHAIOTCS C Pa3psHKCHUS
(oTHOCHUTENBHON TycTOTHI). MIMEHHO Ha ycTpaHeHHE IIyCTOTHI Opocaercs mnpupoga. Hembss
MIPOM3BECTH CTYIIEHUS O0e3 pa3psvkeHus. Mimmyinsc nepemaercs B popmate "mycToTh", a He "TyCTOTHI".
"T'ycTroTy" TackaTh HETIPOCTO, a IPUPOJIA «ITFOOUT IMPOCTOTY U "OOUTCS ITyCTOTHI".

B CYHICCTBYIOIUX Yy YCJIOBCKA NOHATHAX W CONYTCTBYHOIIUX HM TEpMHHAX npo6ﬂeMa
IIOHUMAaHUA CB€TA HE NPOCTO CJIOKHA, a HCYJIOBUMA. Haan/IMep, MBI MOXKEM PACCKAa3bIBATh O CBCTC
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CIIETIOMY YEIIOBEKY, IMPEKPACHO 3Hasl, YTO HEBO3MOXKHO IepeaTh €My OIIYIICHHE CBETA, TOCKOJIBKY Y
HEro HEeT Takoro nepexkuBanus. Ho Mbl MOkeM paccka3blBaTh O CBETE — IMOTOMY UTO CYIIECTBYIOT
Teopuu o HeM. Jlaxe clienoil 4enoBeK MOXKET CTaTh 3HATOKOM TEOPHl O CBETE, HAYKH O CBETE — C 3TUM
HEeT mpobjieM, — HO OH HE TOMMeT, 9TO Takoe cBeT. OH IMoMMeT, U3 4ero cocTouT cBeT. OH moMeT
(hU3UKy CcBeTa, XMMHIO CBETa, IOJ3MIO CBETA, HO HE TOHMET, YTO TaKOe CBET, HE TOHMET, 4TO OH
JeicTBUTENbHO c000i# mpeacrapnsieT. Clernoil YenoBek He CMOXET ero omyTuth. [loaTtomy Bce, 4To
CJIETIOMY PAaCCKa3bIBAIOT O CBETE, OTHOCUTEIBHO: 3TO YTO-TO, CBA3AHHOE CO CBETOM, HO HE CaM CBET.
CBeT He nepeaaeTcs C MOMOIIBIO CIIOB.

Ecim B Bam MO3r BBeleHAa NporpaMma NPUMHUTHBHOTO CO3HAHUS, COITIACHO KOTOPOH MHp
paseNieH JWINL Ha JIBa TOJII0CA «UEpHOE - Oenoe», «Io0po - 3710», «CBET - ThbMay», «PeajbHOCTh-
WUTIO3UsI», W T. J., TO BCE, YTO BBl [yMacTe, BaM Ka)XETCSd UCTUHOW, a BCE, UYTO JyMaeT Ball
onmoHeHT — JIokbi0. M Haoboport. (T. Jlupm). Apucrorens, mucan B padore «O HeOe», — «Haxke
HEeOOIBIIOe HAYalIbHOE OTKIIOHEHHE OT MCTHHBI YMHOXKACTCS B PACCYXJICHUSX, OTONICAIIUX  OT
HEe B TaIbHEUIIICM THICTICKPATY.

«He nomepstiite ToMy, 4TO BBI Cliiblliany; He JOBEpsITE TPaJAULIUSAM, TaK KaK UX MEPEIaBaH U3
IIOKOJICHUA B IIOKOJICHHEC, HC HOBepHﬁTC HUYEMY, C€CJIIM OTO MABJACTCA CIYXOM WM MHCHHEM
6OJTB[HI/IHCTBEI; HE IIOBCpHﬁTe, €CJIKM O3TO ABJIACTCA JIMIIb 3allMCBbIO BBICKA3bIBAHUA KAaKOI'O-TO CTaporo
Myjpenia; He JTOBEpsiTe IorajkaMm; He JIOBEpsSWTe TOMy, YyTO BbI cumrTaere mpaBioi, kK demy Bul
MIPUBBIKIIN; HE JIOBEPSNTE OJHOMY TOJOMY aBTOpUTETY Bammx yumrtenedd u crapeimmH. [locie
HAOJIOJICHNS M aHAJIM3a, KOTJIa OH COITIACYETCS ¢ PACCyJKOM M CIIOCOOCTBYET OJary W TOJIb3€ OJHOTO H
KaXIOTO, TOTAa IPUHUMANWTE TO U KUBUTE COTIIACHO eMy». (¢) bymma

IIpuHIIATT OTIIOXKEHHOTO CYXAcHUS: "DaKT BBIIIE CYXACHUS, TCHASHITN BhITIe (pakTa'.
[TocTpouTh COBEPIICHHO WHON METOI MPOU3BOJICTBA CUCTEMBI YEJIOBEUECCKUX 3HAHHUH, HHYIO JIOTHKY.
HaGnronatens Hy»)eH, 4TOObI IPaBUIHLHO (PUKCUPOBAThH pealIbHbIC COObITHSA.  Ecmu OIICHKA
HAOII0JaTeNsl 3aBUCUT OT CKOPOCTH €ro JBMKCHUS, HY)KHO BBOJIUTH TIOMIPABKY B €ro HAONIOICHNUS, a
HE IPUHUMATH pe3yiIbTaT HaOIoaeHuH (rutro3un) 3a (hakt. Hampumep, cam 1mo cebe BEKTOp CKOPOCTH
HHUYETO He onpezenseT. MOKHO cKa3aTh, 4YTO CKOPOCTh — MACCHBHAS BEIMYMHA. A BOT YCKOPEHHUE —
akTuBHas. Ho He BCsikoe YyCKOpPEHHE akTUBHO, IPUMEP, YCKOPeHHe cBOOOIHOTO najeHus. U naxe
YCKOpPEHUE YCKOPEHUS HE BCET/ia akTUBHO, IPUMEP, TO KE YCKOPEHUE CBOOOIHOTO TaieHus. Bemp
JTUHAMOMETP TOXKE JIBHXKETCSI BMECTE C IAPUKAMU CO CKOPOCTBIO V, IOATOMY OH HE SIBJISIETCSI
HaOJIroIaTeNIeM, OTHOCHTEIBHO KOTOPOTO JBMXKYTCS mapuku. HabmroaTens T0keH HaXOAUThCS, TaK
CKa3aTh, «HaJ CXBATKONY.

[Tomararo, 4TO Ha BOMPOCHI JIFO/ICH, €CIIM OHU CHOPMYITUPOBAHBI B OIIMOOYHOH (IO CBOCH CYTH,
3aIyTaHHOM) KOHIENIUN (U3NKH, MAaTEeMATHKH M SI3bIKa, BO3MOXHO, HE CIleJlyeT OTBEYaTh B HUX
COOCTBEHHBIX TEPMHUHAX. JTO TOJNBKO YKPEIUISET WX WJEU U MPEeBpallacT WX B JOJCH, KOTOpbIE cCaMu
JIAIOT HEOOBACHUMBIE OOBSACHEHMsI (OTBEThI, KOTOpPBIE IMPOCTO IMEpeMenarT Bomnpoc). KpaiiHe
MaJIO JKEJIArOIINX 3aHUMAThCS U3yYeHUEM HEITPUTOTHOTO B HU3HU MaTeprana. Ho oHu ecTb.

OnpoBepKkeHUEe KaKOro-HUOYAb JIOXKHOTO OTKPBITUS elle TATocTHee. [100KuM, ONbIT OTBEpT
TUTIOTE3y OTHOCHTETbHOCTH (DWHITEHH). CKOIBKO TPYMOB OBLIO yHOTPEOJICHO YUEHBIMH TS €
YCBOCHHS, CKOJIBKO CTYJICHTOB JIOMaJO Haj HEW ToJIOBY — W BJPYT 3TO OKa3aloch B3gopom. U
YHU3UTEIHHO, U KaK 0yTO Kiaja nmotepsuid. CKOIbKO OBLIO TOPAOCTH MEpe]] APYTUMH, HE3HAKOMBIMH C
YYEHHUEM — W BCE PYXHYNO. [IpUXOauTCs CKJIOHWUTH TOJOBY W TOPHKO IMOXKAIETh O 3aTPayeHHOM
BpeMeHH. Paspe 3o mpusaTHO!
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B «1apckoit Ou0InoTeKke» 3eMIISIHE CIYIIAIOT JIEKIMI0 ASIHUTHI: «ICTHHHBIH MUP — HEBUIUM,
HeOocCs13aeM, HECINBIIINM, HE UMEET BKyca U 3amnaxa. ICTUHHBIN Mup ecTh ABMXKEHUE pazyma. HauansHas
Y KOHEYHas I1eJIb 3TOTO JIBUKCHHS HEMOCTXKUMA. Pa3ym ecTh Marepwsi, Oonee TBepas, 4eM KaMeHb
u Oonee ObICTpas, ueM cBeT. Mima mokosi, Kak BCsIKasi MaTepHsi, pa3yM BIIaJaeT B HEKOTOPBI COH, TO
€CTb CTaHOBHTCS OoJiee 3aMeITIEHHBIM, YTO Ha3bIBA€TCSl — BOILIOMIEHHEM pa3yMa B BEIIECTRO. .. Berpb
€CTh BpEMEHHOE CryleHHe pasymay. «Pa3ym ObUT ©IWHCTBEHHOH pEabHOCTHIO, MHP —
€ro IPEeJICTaBICHUEM, EI0 CHOBUJICHUEM», — TaK CKa3aHO B TOM K€ «ARJIUTE) O BO33PEHUSX ATJIAHTOB.

[lpupognass marusi u3AaBHA HCIOJB3YyeT HEW3BECTHBIE HAyKe CBOWMCTBA JKMBOTHOTO,
pacTUTENFHOrO M MUHEPAJIBHOTO LIAPCTB — COBEPIICHHO TaK e, KaK YeIOBEK MOJb3yeTCs JIOMAabIo,
MTOYTOBEIM TOTYOEM WIIH Ye€IeBUIICO0Pa3HO OOTOUYCHHBIM KyCKOM CTEKIIA.

Kocmomorus omupaercs Ha MOKa3aHUS TENeCKoma. TeIecKom — 3TO O4YeHb MPOCTOi mpubop,
KOTOPBIA B MpPHUHIMIIE TO3BOJIIET HAONMIOOATh HE O4YeHb nanékue oObekThl B KocMoce. M Bcé! C
MIOMOIIBIO TeJEeCKOMa OOJbllle HUUETO caenaTh Henb3st! Henb3st onpenenuts pacctosiHue 10 00BEeKTa
HaOmonerns. Henp3s ompenenuTs Maccy oObekTa HaOmrogeHws. Henp3s ompenmenwth  BO3pacT
00bekTa HaOmoneHus. Huduero sToro Heb3s cAeaaTh ¢ IIOMOIIBIO Tejeckona! DTo BCE JOMBICIIBI UIIH,
roBops mpoiie, becnapaoHHoe BpaHbE. TEMHas MaTepus - ouepeIHOH "cepruieckuii KOHb B BakyyMme''.
4 3T0 BBIpa3Wa MO-WUHOMY: "TEMHAs MaTepusi — 3TO TO, YTO MEPBUYHO IO OTHOUICHUIO K TEMHOMY
cosHanuto". Llens "Teopernueckoit Gu3ukn"'— yOUTh peanbHyr0 GU3NKYy-HAYKY (MCCiIenoBanus). bpen
[IM30UJI0B, PACTOPMOKEHHBIX JIEMOKpATHEH.

Ecrn B (usuke dero-amOyap HEMOHATHO (a4 HEMOHATHO B HEH TIPAKTHYECKH BCE),
MIPHUTyMBIBAETCSI HOBOE TI0JIe, KOTOPOE Ha/IesIeTCI HEKOTOPBIMH XapaKTepUCTUKAMH, KOTOPBIE YAaJI0Ch
n3MepuTh. Hanpumep, Ouomnose, TOpCHOHHOE IOJIe, MarHUTHOE T0JIE, CUJIOBOE Toie U T.1. Yem 310
I00po oTiMyaeTcsi, HampuMep, oT Temiopofa u ¢uorucrona? Ja Huuem. OOBEKTHI MUKpPOMHpA He
UMEET CEHCYalIbHO MOCTHKUMBIX JKBUBAJICHTOB, HEe pedepupyercs B MOHATHAX M HE OTPAXKACTCS B
obpazax Hamero «bemoro cBeray. llombITka OOHAPYXHUTH HEMOCPEICTBEHHBIC MaTepHAILHBIC
pedepeHTsl 3TUX TEPMHUHOB — HAIpUMEp, B BHUIE «PENpE3eHTALUi» — eCThb NPU3HAK HAUBHOTO
peanuzma.

lotppun Bunerensm Jleiionun. B nauane XVIII Bexka OH ompoBepr MHOTOBEKOBOM
THOCTHYECKHI Ayann3M, pa3AelsIonIii pa3yM U TeJo, TT0Ka3aB, YTO MaTepus HE CIOCOOHA MBICTHTH:

«TBOpUECKUH aKT B UCKYCCTBE HJIM HayKe IMO3BOJISIET IOCTHYb UCTHHY (PU3MYECKOr0 MUPa, HO HE
npenonpeaenseTcs 3TuM GuzndeckuM Mupom. Co3HaTeNbHO KOHIICHTPHUPYS MPOIIIOE B HACTOSIIEE C
IEJTbI0 BO3IEHCTBUS Ha Oyylee, TBOPYECKHUI aKT HACTOJIBKO ke OeccMepTeH, HaCKOIBKO OeccMepTHa
3aMBICJIUBIIAS €T0 AYIIIay.

HckyccTBeHHBIH MHTEIJIEKT CIIOCOOCH JIMIIB BHIOU3MEHSITD YEIOBEUYECKOE CO3HAHNE — TOYHO
Tak ke, kak 310 menan B 1960-e romer JIC/. Cxonbko OBl HU HPOW3BOIMIN THUKOBHHOK HAy4YHBIC
WCCIIEJIOBaHNS B O0JIACTH HMCKYCCTBEHHOTO HHTEJIEKTa, K KakUM OBl yJIOBKaM He TpuOeraid,
0O0IIECTBEHHOE CO3HAHMEKIAET OT HUX HACTOSIINX yJIEC. Hefiponnsie cetu Ha 3Ty poOJib HE
TOJSTCS, TPEXKAE BCETo, MOTOMY, YTO OHM HE COIEpXKaT CeMaHTHYeCKHX MOHATHH. HaydnTbes
3aBsI3bIBATh HTHYPKH MAIlWHE MHOTO TPyIHEE, YeM HAYYHThCS peliaTh MaTeMaTHYeCKHe 3aJaqd WIIH
WUrpaTh B IMaxMaThl, a BeAb DBOJIONUH IOHAJAOOWINCh MIUUIHAPABI JIET JUIA TIOSBJICHHSA
YYBCTBUTEIBHOCTH M MOOWIBHOCTH M TOJBKO MWJIIMOHBI JIET JJs1 BBIPAOOTKHM COOCTBEHHO
YeJIOBEYECKUX CITIOCOOHOCTEM.

Bce mpuBoguMbIe B y4eOHUKAX MPOCTPAHHBIE PACCYKICHUS MOXHO PacCMAaTPUBATh JIUIIH KaK
emeé oAWH MpHUMEpP TOTO, YTO YacCTO O SIBJICHUSX, ITOKA HE HCCIEJOBAHHBIX, IBITAIOTCS T'OBOPHUTH
MHOTO U «yOCIUTEITHLHOY.
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Ckaxurte, a BaM HY)K€H MHCTPYMEHT, YTOOBI II€pEIBUHYTh CTaKaH C OJHOIO KOHIA CTOJIa Ha
apyroii? nmn urto OBl HamoMmarh XBOPOCT IUIA KocTpa? MHe Kaxercs, 4To perpecc, IO
OTHOIIECHHUIO K CTPOUTEISIM NMUupaMul (MIH XOTs Obl GyHIAMEHTa ), HE HY>KAAETCs B IOKAa3aTeNLCTBE. A
€CII IIPEIIOJIOKUTh, YTO CIENYIOlee IOKOJCHUE HACENCHMs 3€MJIM YTPAaTUT CIIOCOOHOCTh WU
BOOOIIE yTPaTUT pyKUKaK TakoBele?  — BoT oHM u OynyT 3aMOpavynBaThCS KaKiM 3TO
MHCTPYMEHTOM JIOMaJH XBOPOCT U MPOYEE...

He courure 3a Oesymue M aHTHHAY4YHOCTb, HO MOE€ MHEHHUE, YTO /IpeBHUM He HY>KHBI ObUIN
UHCTPYMEHTHI. Bce ropasio cioxHee Ajs Hallero NOHMMaHUs, HO 3JIEMEHTapHO Ul TOro, KTO 3TO
Bce nenain. JpeBHUM JomsiM ObLIO CBOWCTBEHHO MH(OJIOrM3MpOBaHHOE co3HaHue. OHU BBIpaKaH
CBOM MBICIH B JIBYX M3MEPEHHSX: OOpa3HO-PEAMETHOM M aOCTpaKkTHO-CUMBOJIHMYECKOM. B rpeko-
JJUIMHCKOM MHpe (H3MKa, MEIUIMHA, My3blKa W JaXe raJaHue IMperNoAaBalIuCh B Xpamax, Kak
MHCTEPHH, B COCTOSHHMHM TpaHCa WIM M3MEHEHHOM cocTosHmM co3Hauusa. «Lucid dream». Wmm
«OCO3HaHHOE CHOBUJICHUE.

Kax Ob1 HanBHO 3TO HE 3ByYaNo, HO Y YeJIOBeKa N3HAYAIFHO €CTh BCE, YTOOBI OBITH CHACTIIMBEIM.
Tonbko MBI Hampodb 3a0bUTH 00 3TOM. MBI BCE mepemyTaind. B morone 3a c4acTheM MBI €TO
pactontanu. Bens camble HyKHbBIE BEIIM B MUpPE JAlOTCS HaM JapoM. HyXHO TOJBKO OTKPBITh
rJia3a ¥ OTBOPUTH CEP/IIC, YTOOBI IOHATh U YBUCTH 3TO ... "BpeMs - IeHbru" — 3Ta JI0XKb CTOUT JIFOSM
nHpapkra. Ho cyactes, K c4acThio, HE Kynuimb. HO €CTh CTONBKO BCEro B HaIeH XWU3HH, UTO
JIapOBAaHO HAM COBEPILIEHHO OCSCILIaTHO U Yero MbI IIPOCTO He 3amedaeM. "Koraa peiba OTIpaBiiseTcs B
MyTENIECTBHUE 110 CBOCH KHM3HH, ITOCJICTHEE, YTO OHA B HEH OTKPBIBACT, — 3TO BOAY .

OHU MHOTO CTOJIETHH BHEIPSAIOT CBOMX AarcHTOB Ha JIMAMPYIOIIUWE TMO3WIMA BO BCE
OOIIIeCTBEHHBIE CTPYKTYpPHl B PENUTHH, HAayKe, MOJUTHKE M HCKYCCTBE. JTH areHThl MPHUBOIST B
JICHCTBHE U IIPOJBUTAIOT B OOIIIECTBE MACCY CIUIAHMPOBAHHBIX MILTIO3UH, ITpeTHA3HAYEHHBIX 3aITyCTHTh
MBICITU JIFOJICH 1O KPYTY OJY>KJaHMsI B JIOXKHBIX TCOPHSIX M MPEICTABICHUSAX, YJICPKUBAIOIINX YMbI B
COMHEHUH, PAaCCTPOHCTBE U OeCropsiKe HECIOCOOHBIMU KOHIICHTPUPOBATHCS U aJCKBAaTHO
BOCIIPUHUMATH pealbHOCTh. byTadopckue Teopun. OmHAKO MPUHIUN WEPAPXUUECKOW AIUTAPHOCTH
TYT K€ TIOPOXIAeT JIeIeHue 3HaHWA ¥ WHGOpPMAINH Ha JABE YaCTH: OJHA JJISl DJIUTHI, OTPaXKaromias
peasbHOE COCTOsSHUE Jei, apyras — (anbCUQUIMpPOBaHHAsS — JUIS "TOJNMBI", JJIsS CO3JaHUS
COIMANBbHBIX WILTIO3UM. BopTKoO.

Bo BpeMs BTOpoli MUPOBOH BOIHBI, KOT/Ia I aMEPUKAHCKON apMHUH OTPeOOBAIOCH OOJIBINOE
KOJIMYECTBO Bpaveii, OKa3aI0Ch BO3MOXKHBIM CBECTU BCE METUIIMHCKOE 00pa30BaHUE K TOIYTOJJOBOMY
00ydeHnio. OMHAKO COOTBETCTBYIONINE METOIUKH OOYUICHUS M YICOHUKH JaBHO MCUE3ITH, TIOCKOIBKY
BO BpeMsl BOWHBI HAyKy MOXKHO YIPOCTUTH, & B MHPHOE BpeMs MPECTHK HAyKH TpeOyeT OOJbIIOoif
cnoxHocTH. Deiiepodan

B Ounbspn HyXKHO WUTpaTh IMapamMH, HO HaAyKa HE WINET JIETKUX ITyTeH, OHa, 00pa3HO TOBOPS,
MPEIIOYUTACT UTPaTh B OWIbsApI KyOukamu. KoHedHO, MOKHO cKa3aTh — 3TO JEN0 BKyca, HO BKYC K
JOTUYECKMM  TPYOHOCTSM, HE  BBI3BIBAEMBIM  TPUPOAOW  Bemied, HYyXHO  NpPHU3HATH
MIPOTHBOECTECTBEHHBIM.

OTBET HA BOIIPOC: UTO XE TAKOE ITPOCBEIEHUE?

[IpocBenieHre — 3TO BBIXOJ YEJIOBEKA U3 COCTOSIHUS HECOBEPIIECHHOJETHS, B KOTOPOM OH
HAXOAWTCS MO cOOCTBEHHOW BUHE. HecoBepiieHHOIeTHE — 3TO HECITOCOOHOCTH TOJh30BAThCSI CBOMM
paccyaKoM 6e3 PyKOBOZICTBA CO CTOPOHBI KOTo-To Apyroro. HecoBepiieHHomeTHE IO COOCTBEHHOW BUHE
MMeeT MPUIMHON He HEJIOCTaTOK PaccylKa, a HeIOCTaTOK MY)KECTBa MOJIb30BATHCS M 0€3 PYKOBOJICTBA
CO CTOPOHBI KOTO-TO Apyroro. Sapere aude! — vMeid My»eCTBO MOIb30BaThCsI COOCTBEHHBIM YMOM!
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— TaKoOB, CJIe0BaTeNIbHO, AcBu3 [Ipoceemenus. (M3 counHennii Hemenkoro ¢unocoda XVIII B.
Ommanywnia Kanra).

Bamu BBIBOIIBI HAITPAIIMBAIOTCS CaMU COOOM... M 3TO O3HAYAET, YTO OHU HEBEPHBI, U SIBISIOTCS
TOJIBKO IMPMOM JUIsl 4ero-To OoJiee BaXKHOT0. DTO HaJ0 TOBECUTh HA CTEHKY U MEPEYUTHIBATE MEPE]
cHOM. “TpeBOXKHO MBICITb MOSI M TIyTajach M pBajiack...”

WctuHHBIE TPOPOKU HU3BOAT BEIMKAHOB-IIIOJ0EIOB IO UX UCTUHHOTO pa3Mepa i pa3o01adaroT
UAMOTH3M BonmieOHMKa crpanbl O3, HaBoAAmIero cTpax Ha aypakoB. «COBOKYIHOCThH JIONEH,
CTPEMSIILIUXCS K OHOM LeNT — HaecThcs, — oOpeyeHa Ha rudensy. AnApeil TapKoBCKuiA

YroObI 3aMHTEPECOBATH YUTATENS], HEOOXOAMMO YIIOMUHAHKE BBICILIETO CBETA, IOCTEIHN, TAHBI U
penurun. M neansHyio KOHCTPYKIUIO pOMaHa MOKHO YJIOKUTH B 01HY (hpa3y: «boxke MOH,

BCKpHyasia rpaduHsi, — s OepeMeHHa HEU3BECTHO OT KOro!». 3/1ech eCTh BCE COCTABISIONINE,
KOTOpBIE TapaHTHUPYIOT ycreX. [10X0yro KOHCTPYKIIMIO HMEIOT U BCE MOMYNIAPHBIE HAYIHBIE TEOPHH.

J135H ucnosp3yeT 0COOCHHO MHOTO CMEIIHBIX MCTOPHHA M aHEeKJOTOB, a B "Jlao-m13 m3uH" MBI
MOXKeM TIpodecTb: "Eciu OB HaJ 3TUM HE CMESUINCh, 0HO He Oblo Ob [lao" [ri. 41]. "BC CAP npu
coneiicteun BKC P® manecnu ouepenuoit ymap no 6anmam UIT'MJI B mposuamum Xomc". "Boiicko
MHIUHCKOTO paIKu 1MoJ KoMaHaoBaHueM 6oroB Muapel n KpuiiHel pa3rpoMuin Boiicko acypos".

«YenmoBek MOXXeT BcE, MOKa OH HUYero He aeiaeT». OH B KauyecTBE CaMOro OOBEKTHBHOTO
apOuTpa ucTopuuecku BeiOKpaeT cedst. Tak cpabaTeiBaeT Hama Joruka. OHa U3HAYAIBHO CyObEKTHBHA
1 oTHocHuTenbHa. COBpeMEHHBIC YIEHBIE MBICIIAT ITyOOKO BMECTO TOTO, YTOOBI MBICTHUTH SICHO. UTOOBI
MBICTTUTH SCHO, HYXHO O0JIafaTh 3[IpaBbIM pACCYIKOM, a MBICIUTH TIIyOOKO MOXHO U Oymydn
COBEPILEHHO CYMaCIE IIINM.

Od¢unmansHoii Hayke MbI He BepuM. Eie Mapke cuntan "Hayky" apredakToM OyprKyasHOTO
obmecTBa (04eHs BEpHOE U TIIyOOKOE 3aMedaHne). EMy jke MprUHAUIeKAT TTapaioKe: HCTHHHAS
PEBOIIONIMOHHAS TEOPHS TOJKHA OBITH CTPOTO HAYYHOW, HO CTPOTO HAyYHOW OHA HE MOXKET OBITh,
MOTOMY 4YTO HalejJeHa Ha MpeojojieHHe OypyKyasHoro ooumiectBa (a BMEcTe C HUM, M HayKH).
JleaTenbHOCTh COBPEMEHHOW HAYKH HE TOJNBKO HEMPOAYKTHBHA, a KOHTPIPOAYKTHBHA. UeMy TyT
YAMBIATHCS, OHA )K€ He Ha TIOMCKH UCTHHBI M HE Ha Pa3BUTHE MCCIIe0BaHNN HareneHa. HaobopoTr —
JUIS CKOpEHIIero WX yHWYTOXeHus. Bmamumup OpH, oTMewan, d9rto OypKyasuss HMeEeT
HENPEOJOIUMYIO TEHACHIMIO CO37aBaTh MUpP (UKTUBHBIN (MUHUUYECKUH), Mopabolaromuii
W pa3jararollyil JI0JeH, MpeBpallalomuil X B MOJYKHUBBIX 30M0OO-POOOTOB, CIIOCOOHBIX JIMIIb
Ha OOCITy)KMBaHHE  TOPOYHBIX  MCUXO(HU3MONOTHMUECKMX  HOTpeOHOCcTeH  Oypkyasun. U
MPOJBM)KEHNE MUKPOIJIEKTPOHHONH TEXHWKH, W TIOBCEMECTHOE BHEAPEHHE HAHOTEXHOJIOTUH
OCYITIECTBJISIETCS TOJIBKO i1 Oonee 3G (EKTUBHOTO KOHTPOJISI HAX  CO3HAHHEM  JIIOJCH,
MaHUIYJISAIUHA WX (PU3MYECKUM, SIMOITMOHAIBHBIM U ICUXUYECKUM COCTOSHHEM, a, B KOHCYHOM
cuéte, A7 IOJTHOTO KOHTPOJISI HaJl MACCOBBIM CO3HAHMEM B LIEJISAX JaJbHEHIIeH BAMIIMPUIECKOM
OKCIUTyaTallid  HacelieHWs 3eMid. FIMeHHO T1odToMy B cdepe BHPTYabHBIX TEXHOJIOTHIMA
TEXHUYECKUH Tporpecc A0OmIcsS HanboJiee BIeUaTIIIONNX JOCTIKEeHNH. PDopMalIbHO IEH3YPHI B
HayKe HET, MPOCTO HEKOTOPHIM BHIAaM MCCIICAOBAHUSM COMYTCTBYET CHIIBHBIA MOMyTHBINA BETEP,

a IPYTUM - BCTPEYHBIH.

U BoOOIIIE — Kak OMpeAenuTh YPOBeHb pa3BuThs IuBmim3anun? [1o BeITIaBke ctanu u 1006I4e
yrasa? [lo xonmnyaecTBy map oOyBu Ha mymry HaceneHus? 3asupanbHo! To ke camoe, 4TO OICHUBATH
rpevyecKkrue TOJHMChl HO YHUCIY BBIKOBAHHBIX MEIHBIX OIICHHUKOB aisi paboB. Kcratu: TOHKMIA
JKeNe3HBbIH OMICHHHUK OBbLI MPEIMETOM TOpIAOCTH y aUHCKHX paboB — BCE paBHO, YTO 3AECh OPJIEH.
Ho ecTtp yHUBEpCanbHBIA KPUTEPUNA — CKOPOCTH peanu3anuu xenanus. CKOIbKO BpeMeHH MHe HaJlo,
YTOOBI... HY, CK&XeM, MOIYyYUTh OroHb? JloCcTaTh 3a)KHUTaNKy, CHATH KPBIIIKY, TIOKPYTHTH KOJIECHUKO. ..
A B nemepe? Yaca TpuyeTsIpe. ..
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«Hadaso 3To HOCHT CTOJb K€ KUBOTHBIN XapaKTep, Kak M cama OOIIeCTBEHHAS KU3Hb Ha dTOM
CTYIIEHU; 3TO — YKCTO CTaJHOC CO3HAHHE, M YEJIOBEK OTJIMYACTCS 37eCh OT OapaHa JIMIIb TEM, YTO
CO3HAHUE 3aMEHSIET €My WHCTUHKT, WIH XK€, — YTO €r0 HHCTUHKT OCO3HAHY.

/K.Mapxkc, @.9nrensc, Cou., 1.3, ¢.30/.

Mbl BOIUIM B TOJOCY TIYOOKOTO aHTPOIOJIOTHYECKOTO KpHU3HCa, KOTOPBIH CBS3aH C
HapacTaHUeM a0Cypjaa B pa3BUTUM HAICH MOTPEOUTETHCKOW IMHUBUIU3AINK, C €€ HECIIOCOOHOCTHIO
pasopBaTh MapaHOMAATBHEIN KPYT: eIle OOJIBIIE MPON3BOANTH, YTOORI €ITIe OOJIBITIE TOTPEOIATE, YTOOBI
erre 00JIbIIe MPOU3BOAUTH. ... JTO BIICUET HEM3OSKHYIO0 00pBOY 3a pecypcChl, JalbHEHIIIee 000CTpEHIE
JKOJIOTHYECKUX DHEPreTUYCCKHUX, JAEMOTpapUUeCKUX, 3KOHOMHUYECKAX KPHU3UCOB TII00AIEHOTO
Macmirtaba, JanbHeWIee OOOCTPEHUE CONMAIBHBIX, MEKIOCYJapCTBEHHBIX, MEKPETHOHAIBHBIX,
MEXKOH(PECCHOHATBHBIX KOH(MIUKTOB.

®utoco, HECMOTPST HM HA YTO, JIOJDKCH IOAJCPKHUBATh ONTUMHCTUYCCKYIO IEPCIICKTHBY,
KpeluTh CHIy JyXa W Bepy B Ojarue TBOpYECKHE CHIIBI pa3yMa, CIIOCOOHOTO HAXOJUTh PEIICHUS
I0OATBHBIX MTPOOJIEM, TTYTH BBIXO/Ia HAIISH IMBUIIN3AIMH Ha HOBBIA YPOBEHb Pa3BUTHSI.

Besikuit akT OBMOKEHHS, TOCIIE KOTOPOTO HAONMI0gaeMble 00BEKTH MM X CBOWCTBA MEHSAIOTCA,
JIIOIM YCIOBWIJIMCH HA3bIBaTh COOBITHSIMH. [l03TOMY UKIMYECKHE MPOTIeCcCH COOBITHI HE 00Pa3yIoT, U
3TO JaéT OCHOBAaHUE HUCITOJIL30BATh IIUKIMYSCKHUE ITPOIECCH IS YIIOPSIOUCHHS COOBITHIA.

OO0BEM TOHSTHS MOJDKEH ICIHUTHCS TOJIBKO IO OXHOMY OCHOBAaHHIO. ODTO O3HA4yaeT, d4To,
HanpuUMEp, Ha OJIHOM KapTe HENb3s BBIACIATh IIOYBEHHBIC KOHTYPHl B OJIHOM Cllydae IO
PaCTUTEIHLHOCTH, B IPYTOM — IO TOPHBIM MOPOJIaM, B TPEThEM — 10 KAKOMY-JIHOO0 TPUTIISTHYBIIEMYCS
anemeHTy Janamadra. CTernaHos.

DHepruss — 3TO BCErO JIUIIb CIOCOOHOCTh CHCTEMbI (DU3MUECKUX TEJ, KAK MUHUMYM JIBYX,
CoBepIIaTh PaboTy.

DTO YyCIOBHas CcaMOOpraHHW3alus, NPOSIBIEHHE TMPEXIe 3aJ0KEeHHONW OpraHM3aIvi.
Camoopranm3anus Bcerna ycinoBHa. CaMo JepeBO HE MOXET OKyxokarb. Buuam Ilyx.
AJITOPUTM  SIBIISICTCS.  aHTOHHUMOM K camo. Bo3HukHOBEeHUE COTJIACOBAaHHOCTU B
JIBIDKEHUH XAOTHYECKUX OJEMEHTOB (UTO HE SABISETCA alrOpuTMOM) — 3TO OJHO, a
caMOCOOWpaHHWe DSTHX DJIIEMEHTOB y CTPYKTYpPHI MO OIpPEAEIeHHOW CIOXXHOW JOTHKE — 3TO
coBceM npyroe. — KauecTtBenHas pasHwia. [IpomynupoBarh anropuTMbl MOXKET  JIHIIb
WHTEJLICKT.

JKviBbIE OpraHN3MEBI CaMH OPTaHU3YIOT ce0sl, — HO MCTOYHMKOM BBICTYIA€T HE XaoC, a BBICIIAs
OpraHM3anys, BHYTPEHHSS IIPOrpaMMa, HHTEIUIEKT. [1oaToMy KOppeKTHEe TOBOPHUTH, YTO HE PACTCHHE
opraHmu3yeT cebsi, a MHTEIUIeKT peanu3yeT ceOs. Jloroc u Hemuypr, rae Jemuypr — UHCTpYMEHT
Jloroca.

DEHOMEHOJIOTUST YCTPEMJICHA K BBISIBIICHUIO W DJIMMUHAIIMKA CKPBITHIX (2 TIOTOMY M JTaJI€KO HE
OUYEBUIHBIX) MPEANOCHUIOK (0COOEHHO MeTa(U3NIECKOro XapakrTepa), OOYCIOBUBIIMX CaMmy
BO3MOXKHOCTh TOTO HWJIM HWHOTO SIBIEHHS B €ro YHCTHIX JIoTHYecKux (opmooOpazoBaHusx. He
TPaIUIMOHHEIN Bompoc «YTo 3T0 Takoe?» («kakoBa €ro CYIIHOCTH?» W T. 1), HO «Kak 3To
BO3MOXHO?».

Kto mm uto mpeobpazosaiio [IpocTpancTBo 1 pruaano eMy onpeaeaeHHbIE IOTHIeCKHE 3aKOHBI
CyILIECTBOBAHMUSI?
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CylIecTBoBaHHE OJHOTO BHJA CTPYKTYp MupoBoro 3¢dupa TpebyeT OT ero CTPyKTyp, H
IPaBUTALIMOHHBIX CTPYKTYp, M JaK€ DIIEMEHTapHBIX Macc, OOJNaJaHus MaKeTaMH M3 JIOCTATOYHO
KECTKUX MPHUPOAHBIX QPYHKIHI — 00s13aHHOCTEH.

PazBuTHe (Qu3ukyM HE MOKET UATH TOJBKO Ha OCHOBE YyJeC U HEOOOCHOBAHHBIX MOCTYJIATOB,
CJIEIOBaHKME II0 3TOMY IyTH TPUBEIO HBIHEIIHEE COCTOSHHME (U3NKH — KaK HAyKH, K TYIHKY
JlalIbHEUIIero pa3BUTHSL.

[To3UTHBUCTBI — 3TO T€, KTO CKIIOHEH JIOBEPSATH OIBITY, a HE OTBICYEHHBIM COOOPaKEHUM, T€,
KTO MPEANOYUTAEeT TOYHOCTh JAeTayiell MPUOIM3UTENFHOCTH MPEANONOKEHNH 00IIero xapakrepa, Te,
KTO OOJIbIIIe BEPUT COOCTBEHHBIM TJIa3aM, YEM UY>KUM PACCYKIACHUSM.

IIpaBma, kak OHAa €CTh HbIHE — 3TO H300peTCHHE OOMAHINMKOB. YCTalblii KapaBaH HAayKd
YIOPSIMO IIAraeT B MyCTOTY.

Tanuneii — npupoma ycTpoeHa 1O MmaTeMarudeckomy mnpuHiuny. Ho, moxoxke, mpupoaa
YCTpOEHA 0 MHKEHEPHOMY NPHUHIUIY, MPUUEM C CYIIECTBEHHBIM HCIIOJIb30BAaHHEM HHXKEHEPHOTO
mu3aiiHa. HaunéM ¢ Toro, uto MareMaTHka He Hayka. MareMaTuka — CUMBOJUYECKHI MHCTPYMEHT
OTOOpaKECHHS CBS3CH W OTHOIICHWH OOBEKTOB OMHCHIBAGMOW CHCTEMBI. TO €CTh MaTreMarthka —
WHCTPYMEHT aOCTpaKTHBIX IpencTaBieHnii 00 oObekre. Huuero cBoero y mMareMaTHKH KpoMe
CHMBOJIOB W WX 3HadeHWH HeT. Maremartnka QopManu3anys OTHONICHHUN TIPHUPOABI depes
MaTEeMaTHYECKUE CUMBOJIBI BEILIEH TPUPOIBI.

Ccpuika Ha MaTeMaTHKY, KaK Ha apryMeHT JI0Ka3aTelbCcTBa B HAYYHON TEOPHH, HEIPAaBOMEPHA.

UTo0Bl OCTHYH MOJIOKUTENBHON pPEaKIuH, areHThl coriachs M Mpo(decCHOHANBl pa3BEIKH
MPUMEHSIOT TAaKTHUKU IIECTH KAaTETOPH, OTHOCAIIUXCS K 0a3MCHBIM MPHHIIUIIAM TICHXOJIOTHYECKOTO
BO3JICHCTBHSI, PYKOBOISIIMM 4YEJIOBEYECKHM TIOBEJACHUEM: CpPaBHCHHs, CHMIIATUH, AaBTOPUTETA,
B3aMIMHOCTH, TIOCJIEIOBAaTENFHOCTH, U AepunnTa. DTH pblYard BBOIST B ACWCTBHE TaKHe MEXaHHU3MBI,
Kak: «/lpyrue Tak memaroT — g Toke Oyny Tak nenathy», «MHE HpaBUTCS 3TOT UCTOYHUK — S OyIy
JIeNIaTh TO, 4TO OH TpeOyeT», «VICTOUHMK aBTOPUTETEH — 51 MOTY eMy J0BepATh», «KTo-T0 MHE uTO-
TO/JAaeT — MHE CJICAYET OTBETUTh B3aMMHOCTBIO», «ECIM s BCTal Ha TOYKY 3PEHHUS, S JIOJDKEH
€eN OCIIEIOBATEeNIbHO TMpHUIAEPKUBAThCS», «Ecmm dero-to mamo — OHO — KayecTBEHHOe». JTH
MpaBHiIa C OTJIAcHs JEHCTBYIOT C HAWOOJBIIMM YCIEXOM, KOTZla IOJy4aTelb HE MBICIUT IIIyOOKo,
AKKypaTHO M CHCTEMAaTHUYHO, a SKOHOMHUT CHJIBI U BPEMs, UCIIONB3YS OTPHIBOYHYIO OOBSICHUTEIHHYIO
SBPHUCTHUKY. AKTUBHOE COCPEIOTOYCHHOE u OonuTensHOe MBILIEHHE 00Jagaer
CHUCTEMaTUYHOCTHIO, IBPUCTUKA JOBOJILCTBYETCS TEM, YTO HAXOAWTCA B Kypce MPOUCXOSIIET0, HO He
MTPOM3BOINT aHAJIH3, CIOCOOHBIH BRISIBUTH CKAUYKH M PA3PBIBBI JIOTHKH.

«/11st MEeHSL JOCTAaTOYHOE OCHOBAHUE HE BEPUTH B CYIIECTBOBAHUE YETO-HUOY/b, SCIH I HE BHKY
ocHoBaHuUsl BepuTh B 3T0» (Berkeley). Monogeu, Jxopmk, B camblii kopeHb 3ma 3puinb. Id fecit
Universum, cui prodest [BcenenHyro co3mgai TOT, KOMY 3TO BRITOJHO (J1aT.)].

I'-u Kepn, xuBymuii HeiHe B ['epMaHuu, 3aaJcsi BOMPOCOM, «pasiiaraet JIM IpU3Ma COTHEUHBIN
CBET Ha IBeTOBEIE cocTapirtromue?y. (Komnenanmym Hukomnas KonroBoro, a umenno Kanra-5-111-01-
HoBas ¢usuka - Pasmuunsie Teopwm, ctp 137). B pesymbrare SKCIepuMEHTa, KOTOPBIA JIETKO
MOBTOPHUTH, OH HAaAEKHO YCTAaHOBWJ, YTO CBET Pa3CisAeTCS HAa IBETOBBIC COCTABISIONINE HE MPH
BXOJI€ B MIPHU3MY, & TOJBKO IPH BbIXoje U3 He€. Tak Kak MPUHATO CYUTATH, YTO CKOPOCTh CBETA BCEX
[[BETOB B BO3/[yXe MPAaKTUYECKH OJMHAKOBA, TO 3TO pa3/ieJIeHHEe HEBO3MOKHO OOBSICHUTH HA HAa OCHOBE
BOJIHOBOM, HY Ha OCHOBE KOPITYCKYJISIPHOM TEOpPUH CBETA.

51 BCIIOMHWJI TIPO COHOJIOMHUCIICHLIMIO — H3JIyYCHHE CBETa IOJl BO3ACHCTBHEM Ha BEIIECTBO
(KMAKOCTB) JKECTKOTO YIBTpa3BykKa — B pe3ylbTaTe BO3HUKIA MbICTh. CBEeT HE ecTh
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3JICKTPOMAarHuTHBIC KojieOaHus (kKoynebaHus 3Qupa), HO OH pPe3yJbTaT U3Ay4YeHHs (IMHAIUH) HEKUX
YacTWI] W3 BEIIECTBa O] BO3ICHCTBHEM Ha BEIIECTBO JKECTKUX KojJeOaHWH (HE TOJIBKO
3MEeKTPOMarHUTHEIX). KoHEUHO, HEKOTOpHIE BEIIeCTBa CBETATCS U caMU 1o cede, Hanpumep, docdop,
KOTOPBIA CBETUTCS] B TEMHOTE NIPH KOMHATHOM TeMIieparype, BCIUYECKHe APEBECHBIE THILUTYIIKH, HHbIE
BelecTBa — MpH 0oJiee BHICOKON TEMIEpaType, U 3TO TOXKE HE CBHIETEIBCTBYET B MOJIb3Y BOJHOBOM
npupoabl cBeTa. MIMEHHO 3TH YacTHUIBI BOCIPHHUMAIOTCS 3pPHUTEJILHBIM allllapaToM YeloBeKa (M He
TOJILKO uenoBeka). PasHple UX AWHAMHYECKHE XapaKTEPHUCTUKU CHMITOMATHYECKH MPEACTaBISIOTCS
HaM pasHoIBeTheM. KcTaTu, 3TH 4acTHIIBI, CKOpee BCETO0 HE €CTh JIOJTO JKUBYIIHE, CBET Ha OOJBIINE
paccTosHUS HE PACIPOCTPaHsAETCs, OTCIOJAa W UIMHA KorepeHTHOcTH B 4 merpa. MHTepdepupyror
KoJIeOaHusl, a Ha BEIIECTBEHHOM OJKpaHE Pe3yJdbTaThl MHTEPPEPEHIMH MPOCTO BH3YATU3UPYIOTCS
SMaHMPOBAaHHBIMH KOJICOAHUSIMH YaCTHUIIAMHU CBETa. AHAIOTHYHO M B ciydae ¢ npu3moil y KepHa, B
CTEeKJIe, TOPOXKAEHHBIE KOJIEOAHMUSIMH 4YaCTHIBI TPOCTO HE pacceBaloTCs (WM BO3HUKAIOT B
HE3HAYUTEIBHBIX KOJIMYECTBAX, M HE JOXOASAT JIO 3PUTEIbHBIX OPraHOB WM (OTOIUTACTHHOK). OHH,
YacTUIBl CBETa, B OTJIIMYHE OT 3BYKOBBHIX KOJIEOaHHUi, B OoJiee TUIOTHBIX CPEAax PacHpOCTPaHSIOTCA
MenJieHHee, KaK W BCsiKas dacTuna. (s pacnpocTpaHeHMsT YacTWI] 3TUX CHJI HE HYXHO, HO H
pacupoCTpaHIThCS OHU JajieKo He MOTyT. He mosToMy 11 HM KOCMOHABTHI, HU aCTPOHABTHI HE MOTJIH,
HU yBHJETh, HU chororpadupoBarh 3BE37b1?7 DOTOIUIACTHHKA CIWIIKOM TOHKAs, a HYXXEH TOJCTBINA
cioil BemecTBa (arMocdepa), 4YTOOBI cCia0ble KOJNICOAHWS OT 3BE3J BBHIOWINM BOCIPUHHMACMOC
KOJINYECTBO YACTHI[ CBETA..

[lomararo, BBl MEHSI TIOHSUTH, M, BO3MOXHO, 3TO M TaK BaM HM3BECTHO, 3TO TOJBKO JUIS MEHS
HOBOCTh. KOHEYHO, 3Ta MBICIH TOJBKO-TOJIBKO MEHS IOCEeTHJIa, M3jiaralo e€ IyTaHo, HO TPHUBKYC
UCTHHBI HE TIOKUJAET MEHSI.

DOTOH K€ OYEeHb MPOTHBOPEUMBAs MBICICHHAS KOHCTPYKIMSA. KaK TPAKTHYECKH BCE
KOHCTPYKIMH COBPEMEHHBIX TEOPETUKOB. I[IpOCTBIM NpHMEpOM OTCYTCTBHSI JIOTMKH SIBJSIETCS H
(u3MYecKUii  TOCTYNaT  «3JEKTPOMArHUTHBIE  BOJIHBI  (DJIEKTPOMArHUTHOE  W3JIy4CHHE)
pacupocTpaHsroTcs B Bakyyme». Cpa3y ke BO3ZHHKAEeT BOIIPOC, a BOJHA YETO PACHpOCTpaHSETCS B
BakyyMme, eciii (U3WKa TO3UIUOHUPYET ero Kak mycToTy? IlepBoe, 4TO MBI BHIUM, 3TO  3HAK
paBeHCTBA MEXIy OINpeldelieHMeM BOJHBI M u3nydeHus. OCHOBHOE CBOWCTBO BOJHBI —
«...pacmpoCTpaHEHHE BOJIHBI COIPOBOXIAETCS MEPEHOCOM JHEPTHH, HO HE IEPEHOCOM MAacChD».
CBoiicTBa U3TyUYEHHS — «IPOLIECC UCIYCKAaHUS M PACIIPOCTPAHEHUS SJHEPIHH B BUJE BOJIH U YaCTUID).
Bpen. ns cymecTBoBaHUs BOJH (KoyiebaHUI) HEOOX0OUMO ACUCTBHE, MO KpailHeH Mepe ABYX CHIL:
OJTHOM — BBIBOJISIIIIEN Cpey U3 UCXOAHOTO COCTOSHUS (HAIIpUMep, COCTOSIHUSL PAaBHOBECHS) U IPYTOi
— BO3BpAIIAONIEH CPEy B 3TO COCTOSTHHE.

Buepa unramun Kamacytpy. Hy kak uuramu? — Pxanu Hax kapTMHKaMy, HO NOTOM MHOTO
JyMaJiu.

B BbIXOIHBIE UUTANl KHUTH X OKHUHTA, aBTOP OTHABJICHHO XKKET, U 4, BEIIUKUNA MBICIIUTENb, YECTHO
MIPU3HAIOCH, HUYETO HE MOHSI, KPOME TOTO, YTO XOKHUHT - TSHKEIBINA MIM3HUK. 3PS HHBAIUHOCTH IEPBOM
rpynnsl He natot! Bor Anebepty ['epmaHoBuYy e€ He nanu, AuarfHo3a He ObLIO, MPOCTO 3aMEHWIIH
HOOenmeBckoi npemueil. A To 661 oH 3aamMaiics He CTO u OTO, a, Hanpumep, «tpu o CTO», gem
m10X0!

Ho motom s MHOTO Aymain. M y MeHS MOSIBUIIOCH HECKOJIBKO MIH30(PPEHUYECKUX BOITPOCOB.

IIw3a 3apa3Ha, oHAKO!

Ecnu mpocTpaHCTBO KyAa-To HCKPUBIISIETCS, TO, 3HAYUT, OHO Ty XKe, KyIa
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WCKPHBIIIETCS, MOXKET U TiepeMeniatbesa. Bompoc, kakoBa MakCHMalbHAs CKOPOCTh ABMXKEHUS
npoctpancTBa? [lo oTHoIIEHWIO K YeMy OHO Tiepemeriaercsa? Ecmu o0orHaTh CBET, TO TOTAAa CBET
ocTaHeTcs BHE npocTpancTBa? Kak 3To oTpasuTcs Ha CKOpOCTH cBeTa? MHE HHTYUTUBHO MOHSTHO,

YTO pa3 CKOPOCTb CBETa HHU OT YEro HE 3aBHCHUT, TO M MPOCTPAHCTBO eMy «ao0 ¢oHaps». Hy a
nocite hoHaps?

B npoussenenuu [leneBuna «CBeT TOPU30HTAY €CTh MHTEPECHBIA UANIOT O YEPHBIX AbIPax.

CBeT He MOXET OCTAaHOBUTHCSA, — HEYBEPEHHO cKa3an oH. — OH Bcerja mpojeTaeT TpUcTa
TBHICSTY KHJIOMETPOB B CEKYHAY. Tak TOBOPSIT (DHU3HKHL.

®uU3UKU — 3TO MPOCTO IOPUCTHI, KOTOpBIC CHayala MUINYT 3aKOHBI MPUPOJBI, a MOTOM
HAYMHAIOT UCKaTh B HUX Ja3eiiku. CBeT He ctouT Ha mecte. OH nerut Brepen. Ho OpiBaeT Tak, 4To
MECTO, CKBO3b KOTOPOE OH JICTHUT BIIEPE]I, C TAKOH ke CKOPOCTHIO MajaeT Hazaj. Ecimu Oonbiias 4acth
BCEJICHHOM — 3TO TEMHAsi MaTepusl, U OHA TPABUTUPYET KaK U MaTepus HETEMHAs, WIIU IPOCTUTYUPYET
KaK TPOCTUTYHPYIOT «OTKPBIBIINEY €€ «(pU3uKU» - TeopeTuku? Mmeer mu TEMHAs MaTepusl HEKYIO
cTpykTypy? UTOo OyIeT SKBHBaJECHTOM «YEPHON NBIPED B TEMHON MaTtepuu? UepHee TEMHOTO WIIH
TeMHee 4YE€pHOro? A MOXKeT ObITh, TEMHAs MaTepusi UMEET HE TOJNBKO CTPYKTYpPY, HO M HEKYIO
opranm3anuio? [lodyemy eii He ObITh? MOXET 1M, B JAHHOM CITy4ae, BBICOKOOPTraHH30BaHHAs TEMHAsS
MaTtepus 001a1aTh TAKMM CBOMCTBOM KaK CO3HaHHE, THIIA — TEMHOE co3HaHue? UTo mepBUYHO, TEMHAS
Marepusi Wi TEMHOe co3HaHume? [IpoBomuT 5 TEMHAsS MaTepwsl DJICKTPUYECKHH TOK? A eciH
MIPOBOJUT, TO Kya? VICKpUBISET a1 OHa MpocTpaHcTBO U Bpems? Kyna?

Korpna ke Oyner, HakoHel, HaiiieH KoHell cBeTa? HTepecHO ke, 4eM KOHYAeTCs CBEeT?

Uem on Hauvancsa? Ilouemy u 3auem? [louemy Bce KAyT KOHIIA CBETa, HO HUKTO HE HUIIECT €Tr0
Hagana? Otkyna OepErcst ocBemeHrne B Hammx cHax? M3 kakoil marepuy HAIlM CHBI, TEMHOW WIIH
CBETIION?

OaHaKO MyCTh CBOIO MAaTEMAaTUYECKYIO MOXOTh PENSTUBUCTHI yIOBIETBOPSIIOT MOHUCTHYECKHU.
Croutr 5u 3a00THTBCA O JOTHUYHOCTH TEOPHH, IOCTPOSHHON Ha JIOXKHBIX ocHOoBaHmMiIx? Korma
OTCYTCTBYET BCSAKAst BO3MOKHOCTD IIPOBEPUTH TEOPETHIECKNE BHIKIIAIKH IPAKTUKOM — JOCTYIIEH OY€Hb
IIPOKUI

Kpyr Meicied. Korma dyenoBek HIIET, YeM MOATBEPAUTh CBOM IAapaHOUJATBHBIE UJCH,
OH Bcerja HaxoauT. MaTeMaTrnka eMy BIIOMOIIIb.

Bormpocsr He mpa3aHble, OHH UMEIOT OO0JbIIOe HAapOAHOXO3AWCTBEHHOE 3HAYEHHE, OCOOEHHO B
YCIIOBUSIX 3alaJHBIX CAaHKITUH.

EcTh Bemu KOTOpBIE SBISIOTCS aKCMOMaMHM W WX JOKa3aTeNbCTBA HM3IUIIHK U 0OO0Jiee TOTro
OTBIIEKAIOT OT OCO3HAHHUS OCHOBHOW T€MBI. | OpbKO KOHEYHO OCO3HABaTh, YTO PHIHOYHBIE OTHOIICHHUS
13 DKOHOMHUKH TIPHIUIM ¥ B HayKy. DyHIaMeHTaJdbHAs HayKa, Kak TakoBas m3xmia cebs. To, 4ro
pasymy ObUIO TIOJ cuiy, B (DYHIaMEHTAJIILHOM HayKe OH OTKPBUI. M COHM YYEHBIX 3aHUMAaBIIHXCS
(hyHIaMEHTAILHOM HAYKO# ocTaics He yiesl. PEIHOK cTan peryiaupoBarh NOTPEOHOCTh B 3HAHUSX H, B
0CcOOCHHOCTH B 3HaHUSX (QyHIaMEHTANbHBIX. M B yHIaMEHTaIbHYIO HAyKy MIPUIILTH U TEPEKOBATUCH
ydeHble pBIHOYHUKH. Jlmg Toro, d9ro OBl TMONyYNWTh MWJUIHAPAHBIE ACCHTHOBAaHHWE Ha
"(pynaamMeHTaNbHBIE" OTKPHITHS HEOOXOauMMa BEJIHKas Hes, M OHA IOsSBHIach - "dacTuila Oora".
Crpoum BAK! U, xoHeuHO e, HAaXOAMM-TaKu MOKa "yacTuily Oora", Hy a eciu OOJblle AaayT, TO U
"0ora" moiimaem. 1, KOHEUHO k€, 3TO "OTKPBITHE" OKPECTUT PHIHOYHAS LIEPKOBb.

Ecnu g cymaciieqimii, MeHsl HUIYEM He repeyOoeuinb. Y Bac OOJbIIe HET HUKAKHUX JIeIT, YTOOBI
OOBACHATH, YTO KTO-TO SBJSIETCS CyMacCIIeAIITNM?

Mapk TBeHn: "Bl cMeeTecs Haio MHO#, IIOTOMY YTO 5T OTJIMYAIOCh OT Bac, a sl CMEIOCh HaJl BaMH,
MOTOMY YTO BBl HE OTJIMYAETECh APYT OT apyra'.
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JlaBHO 3amMedeHo, 4YTO, KaK MPaBUIIO, MCCIENOBATeNb WU MBICIUTENb, KOTOPOMY (Kak emy
Ka)XEeTCs1) OTKPBIBACTCS HOBasi 3aKOHOMEPHOCTh WIIM HOBAasi KATETOpHsl OBITHS, IMEET HEMCKOPEHUMOE
CTpeMIIeHHE OOBSCHUTH U3 3TOro "OTKpHITH" Bce ObiTHE. Takyro TEHISHIMIO K aOCOIIOTH3aLUH
OT/IETFHBIX MOMEHTOB, ITPUCYTCTBYIONINX B OOIIEN cUcTeMe OBITHS, MBI BCTpEYaeM Ha KaKJOM IIary B
ucropuu punocodun u Hayku. [Tudarop OTKphIBaeT MaTeMATUIECKYIO KATETOPUIO YHCIA W peliacT,
YTO BCE €CTh YMCIO. JIEeMOKPUT OTKPHIBAECT aTOMBI U YTBEPKAAET, YTO BECh MUP U BCE CyIIEE COCTOUT
n3 aToMoB. Ppeiizt, B cOCTOSIHUN OONE3HEHHON 0Jep>KUMOCTH, BCIO MICHXOJIOTHIO CBOAUT Ha X... CEKC.
Mapkc 3aMeTHiI 3aBHCHMOCTDh TyXOBHBIX (DYHKITUH OT (YHKITUH XO3SHCTBA, W TOTYAC MPOBO3TIIACHIT
XO3SIICTBO €TUHCTBEHHBIM JIOCTATOYHBIM OCHOBAaHHEM KYJIbTYPHI H ICTOPHU. THIA, JII0JIel TPON3BOIST
Ha pabpukax. [[pumepsl MOKHO MPOAOIIKHUTE 0 OECKOHEYHOCTH.

OO0BeKTOM (DU3UKH SBISIETCS JIMIIB TO, YTO JOCTYITHO dKcriepuMeHTy. Hanpumep, BapprpoBanue
XapaKTepUCTUKAMH MPOCTPAHCTBA U BPEMEHU HaM HEJOCTYMHO (MBI Jake HE MOXKEM ONPEACIUTh HX
MecToHaxoxJeHue). [loaToMy, cTporo TroBOpsi, NPOCTPAHCTBO M BpeMsi OOBEKTOM (H3HKH He
apistorcs. MlHade ToBopsA, 00bsICHEHHE THUMA "TIPOCTPAHCTBO W3MEHSETCS M MPOUCXOTUT TO-TO M TO-
TO», K Hayke (PM3MKa HUKAKOTO OTHOIICHHUS He nMeeT. Ha aToM "HactamBaetr" oObrdHas joruka. Ecmu
cTpenka mpubopa (odoro) mokaseiBaeT Ha "10", HMKakuM HamwM nepexojgoMm B apyryro CO
HEBO3MOXKHO JOOHUTHCS, YTOOBI OHa mepenuia Ha «8». [lountaiite u mociymaite A. Kymosa. Kymnios
yTBEpKIAeT, 94TO peanbHOU ncropun - rae-to 200-300 net. T.e. Bech "mporpecc” HaYWHASTCS T/IE-TO C
17-18 Bexa. 160 TaM TEXHOTIOTHUH

NPOU3BOJCTBA MHCTPYMEHTOB, METAJUTyprusi U T.1. Bc€, uTo ommchiBaeTcs B TaK Ha3bIBa€MbBIX
JPEBHUX JIETOMUCAX MPO METAUIBI U T.0I. - (asblIMBKa, HOO HE CYIIECTBOBAJIO HU TEXHOJOTWH, HH
CIoco00B J00BIYM, 0OHAPYKEHUS METAJIOB, a TAaKKe HYXHBI CAaMH HWHCTPYMEHTHI, YTOOBI JTaHHBIC
pyabl BooOme 100biTh. [10 3TOH ke (M 0 MHOTHM JPYTrUM) MPUYHHE - OH YTBEPXKIACT, YTO Ta XKe
O0ubnus Obla HanMcaHa He paHee 18 Beka.

Bcé ykaspiBaeT Ha TO, UTO peaabHOM denoBeueckoi ucrtopuu - He 6omee ~300 ner. Hy Moxet
500 ot cunsl. Ilox nctopueit B 300 et umeeTcst B BULY — UCTOPHS Halled HuBMIM3anuy. Bo3moxHoO,
JI0 HAC TOX€ YTO-TO OBLIO, HO 3TO BCE CHECEHO HEKMM KaTakin3MoM. Mim ToBapuiy 60ru 00HYIHIH
Urpy mox HazBaHWeM '"Miockas 3emis”. Hy He MOXKeT YeloBeK MaTaThCs THICSYH JIET OOCHKOM, a
MOTOM pa3 - ¥ Hay4YHBIH MPOTPecc, METAJUIbI, ONTHKA, MaTEeMATHKA. ..

Mup, B KOTOPOM MBI )XKHBEM — aOCOTIOTHO HETIOIBIKHBIA M TUIOCKUH (HE cuuTas penbeda). Ito
Jloka3zaHHbIA (akT. ITo Aokazan Kymios, 3T0 mokasan JOpuk J[yOsit. ITUM BOIpPOCOM 3aHUMAIOTCS
MUJUTAOHEKI JIFOJICH TI0 BCEMY MHPY. DTO JIOKa3bIBAET BCS MPAKTHUYECKas JIEATEIILHOCTh YEJI0BEUECTBA,
I7ie HUKOT/a He YYUTHIBAJIaCh HUKaKasi KpUBU3HA, HA TeM Oouiee Bpamienne 3eMiun. Kak o - HaBurarus,
bayutrcTrKa. Teone3ns u T.1. JIFoOoi HOpMaTbHBIN HHXKCHEP B 3TOM MOXET caM yOeauThCs. A Kak TaMm
YCTPOEHO Jajbllie - HEM3BECTHO. M BpAn M KOMy M3 NMPOCTHIX JroAed m3BectHo. Ho ogHO TOuHO, —
Kpail 3eMiu (€C/Ii OH CYIIECTBYET) — 32 AHTAPKTH/I0W. ITO HEBO3MOXKHO OIPOBEPTHYTH, MO0 pPeaTbHO
SMIMPHUYECKH — Opell 0 mapooOpa3HOCTH HE JoKazyem, TYT OyayT Bcerja TOJbKO cka3ku. [louemy?
[ToToMy 49TO HEBO3MOXKHO [OKa3aTh TO, YEro HE CYIIECTBYET — IIApPO3EMIIH, TeIMOIEHTPH3Ma H
0OECKOHEYHOTO KOCMOCa. A BOT IUIOCKAasl M HETIOABIDKHAS 3eMJISl JOKAa3bIBAETCS SMIIMPUIECKH, 3/1€Ch U
ceifuac, 6e3 BCAKMX CKa30K. A Kak TaM yCTPOEHO He0O, U TAe 3TO BCE BOOOIE HAXOAMTCS M Ha YéM
JIEPKUTCSI — 3TO YK€ BOIIPOC CTO MATHAECAT MATHIN.

Wuorna ocensmo mpocto Ttak. Ha xansBy. M MeHS Haydnim OTKIIOYATHCS OT JAPMOBIIHHBL
[ToToMy Kak, eciu ThI BCETAa OXKHIACIIb MOMYYUTh XAISABHYIO MH(GOPMAIINIO, TO B HY)KHBI MOMEHT
Tebe mamyT QanbmuByl0. A TBHl YK€ HE CIIOCOOCH aHaIM3UpOBaTh, MO0 Jr0Oble yMmMeHus 0e3
MOCTOSTHHOTO TPEHUHIa MEIJIEHHO AUCCUITUPYIOT. DTO HE HAIll ITyTh.
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BremrHenonuTryeckne 3asBIEHUS aMEpPUKAHIIEB HAYMHAIOT HATIOMUHATH CTEO yKypkoB. [lepen
MIPOIUIBLIMUA JBYMSI BOHHaMu BCE OBLIO KaK-TO CephE3Hee, OblLIa Kakas-To 0ophOa Hel — MOHApXHS,
(harmm3zmM, KOMMYHH3M, JIEMOKPATHUs, — HOCUTEIIN ITHX HJICH MOTJIM OIMUOAThCS, HO OHHU, IO KpaiHen
Mepe, caMU B HUX BEPHIH M TOTOBBI OBUTM 32 HUX HE TOJIBKO YOMBaTh, HO M yMHUpaTh. T0 €cTh, 3TO
OBLIH cephE3HBIE JIFOIN, NX KHUTH OBUTH CEPbE3HBI, UX MMECHU M MapIy ObLUTH CEPhEHBI.

[ectBue k TpeTheit MUPOBO COMPOBOXKIACTCS KAKMM-TO O€3YMHBIM U3JICBATCIIECKAM FOMOPOM,
Y)KUMKaMH TICIUKOB W BH3TaMU "B30ECHBIIMXCS BarvH", TIYMJIUBBIMA HOOCICBCKUMH "TIPEMUSIMH
Mupa" 3a KpOBaBbIE MEPEBOPOTHI M MACCOBBIE YOWHCTBA, NETCKUMH YTPEHHHUKAMHU C pacuIeHEHHEM
JKUBOTHBIX, JpakaMH B MapilaMeHTax-00e3bsHHUKAX, WHCTAUIIUSIMH C TOBHOM, HCTOPUYECKIMH
CBUJICTEIBCTBAMU O JAPEBHUX YKpax, BBIKOMaBIIUX YEpHOE MOpe, HAMEPEHHO HUANOTUYCCKUMHU
KPUBJISIHBSIMH TIOJIUTUKOB, OOPOAATHIMH JKEHIIMHAMU, TOPXKECTBYIOMIEH Mpa3bi0 M MaKoCThi0. Takoe
OINIYILIEHHE, YTO K HaM Ipuexana Ha ractpoyn komanaa KBH u3 npeucnogHeit u ycTpauBaeT Kakoe-
TO KyTKO€ TIpeacTaBieHre. VMl HEemoHATHO, TIIaBHOE, YTO TEMEph C 3TUMHU AJACKUMH TacTpOIEpaMu
nenatb — oocTpenuBaTh "TomonssMu", BEI3BIBATE ICUXUATPA WM KPOIUTD CBSTOM BOAOM?

JIubepanbHast JeMOKpaTHs HE BBIHOCHT XPOHHYECKU IMPEBOCXOJCTBA, €€ Hicall — PAaBEHCTBO
TYTIOTO UAXOTa ¢ 00pa30BaHHBIM Pa3BUTHIM dyenoBekoM. A. Komgak

[lepexon >eMEHTOB OpraHU3AIMH C CUCTEMBI Ha CHCTEMY HE HMEET CEHCYaJbHO MOCTH)KHMBIX
SKBHUBAJICHTOB, HE peepUpyeTCs B MOHATHIX M HE OTPaXKaeTCs B 00pa3ax HaIlero «0ejaoro cBeTay.

OTOMy HeNb3s HAyYWUThCA, Uil 3TOTO HY)XHA TEHETHYECKas MPEeApacloioxeHHOCTb. He
MBITANTECH TTOBTOPUTH!

«3a HOBH3HOH OeXaTh CMUPEHHO Hapo OeccMbICIeHHbIH TPUBBIK». — A.C.ITyrkun «"epoii».
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	АНАЛИЗ СВОБОДНОГО ПАДЕНИЯ

	Принято считать, что Галилей был гений, а представители Святой Инквизиции – это невежественные люди. Но это далеко не та. Рассмотрим следующее положение, направленное Инквизицией против Галилея: ясно, камень не может проявлять совершенно одинаковой наклонности к восприятию нового движения или увеличению скорости, в случае, когда он уже движется с большой скоростью или, когда он движется медленно. Кто же из них тут прав? Великий Архимед, утверждал, что "время необходимо исключить из физики как ложную сущность". Понимая, что Архимед не мог бросать слова на ветер, я решил добраться до смысла, сказанного им. В современной науке принято считать, что процесс (в т.ч. процесс движения) – это аранжированная по времени или неким другим способом совокупность реализации действий и изменений условий. Рассмотрим, например, процесс движения тел под действием сил тяготения в аранжировке и по времени, и по пространству. Почему именно этот процесс? Во-первых, этот процесс движения не зависит от массы тела, а масса Земли постоянна и, следовательно, характер движения в аранжировке по времени тут предельно прост, так же п рост, как и движение по инерции. Свободное падение ‒ равноускоренное по времени движение, единственный случай такого движения в природе, по крайней мере, в приземной области. Во-вторых, сила тяготения, как и сила инерции, является консервативной силой (действует без энергозатрат), силой объёмной и, следовательно, не создаёт деформации тел, порождающей новые силы, нарушающие характер равноускоренного движения. Здесь гравитация гениально использует 2-й закон Ньютона, чтобы избавиться от его же действия. Идея данной статьи навеяна чтением труда Эйлера "Основы динамики точки" [1].

	В соответствии с современными представлениями падение тел происходит с ускорением, с отсутствием сил деформации (инерции на нем. То есть тяжелые тела стремятся вниз, хотя они не подвержены действию какого-либо импульса. Если считать пружину синонимом силы, то сила тяготения синонимом силы не является. Скорость относительна, и можно сказать, скорость ‒ пассивная величина. А вот ускорение ‒ активная. Но не всякое, например, ускорение свободного падения таковым не является. Его не измеришь акселерометром на МКС. И даже ускорение ускорения не всегда активно, пример, то же ускорение g. Ведь динамометр тоже движется вместе с телом с той же скоростью, поэтому он не является наблюдателем, относительно падающего с ним вниз тела. Наблюдатель должен находиться, т.с. ‒ «над схваткой». Нельзя увидеть то, с помощью чего ты видишь. Сила притяжения и ускорение не существуют одновременно для одной и той же частицы в том смысле, что не могут быть измерены одновременно или одноместно. То же справедливо и в отношении гравитационной массы, ускорения, и т.н. "сил инерции". Говоря по-иному: предоставленное самому себе в свободном пространстве тело начинает двигаться так, чтобы на него не действовали

	История физики утверждает, что Галилей хотел измерить, насколько именно ускоряется падение, то есть, насколько возрастае в каждую секунду скорость падающего предмета. Но как провести такие измерения? Сбрасывать шарики с высокой башни бесполезно, они падают слишком быстро. Измерять же короткие промежутки времени Галилею было нечем. Часов-секундомеров тогда не существовало. Дальше, согласно легенде, он действовал почти так, катал шарик по наклонному жёлобу, но пользовался для отсчётов времени по одной версии своим пульсом, а по другой ‒ сделанными для этого водяными часами. Взял ведро, просверлил в его днище отверстие и подставил под него стакан. В ведро Галилей налил воды, а дырочку заткнул.

	Я бы ввёл ещё статику третьего вида. Поток можно замкнуть в вихре. Орбиты торового вращения и кольцевого вращения в вихр ортогональны, и потому никакого влияния друг на друга не оказывают.

	Идея статьи навеяна чтением „Механики точки" Эйлера, там есть теорема, которая формулируется Эйлером в следствии первом  предложению девятнадцатому. В этом следствии мы читаем: «Приращение квадрата скорости будет пропорционально произведению силы на пройденный элемент пути. А далее выводится, что „приращение квадрата скорости пропорционально произведению силы на пройденный отрезочек пути,  деленному  на  массу  или   силу  инерции  тельца».     Теорема  эта     выражается

	1. Эйлер Л. Основы динамики точки. М.-Л.: ОНТИ, 1938.


	Загадочный характер реактивного движения

	ПРОДОЛЬНЫЕ ВОЛНЫ В РАДИОСВЯЗИ

	Для специалистов в области радиосвязи понятия волн и излучения тождественны. Им важно только то, что по мере увеличения жёсткости» излучения, всё в большей мере проявляется его квантовый характер и всё меньше его волновые свойства. При этом остаётся загадкой отсутствие продольной составляющей у электромагнитных колебаний.

	Подтверждение нашей гипотезы начнём с экскурса в область нелинейных колебаний. Ещё в прошлом веке была доказана принципильная возможность и теоретическая необходимость существования такого феномена, как солитонные волны.

	В работе Максвелла «Динамическая теория электромагнитного поля» 20 общих уравнений электромагнитного поля увязывают 20 пременных. А именно:

	Конечно, следует понимать, если волны идут от брошенного в воду камня, то тут процесс колебаний будут представлять не плские фигуры (эллипсы и окружности), а торы – трёхмерные динамическиеструктуры.

	В верхней части рис. 2 схематично показано, как при движении частиц воды по замкнутым эллиптическим траекториям, нам явлются волны с иллюзией их движения (линия небесного цвета). Это как-то «бьёт» с представлениями о спине элементарных частиц. Получается, что при анализе волн на воде, передачу импульса следует связывать не с количеством движения, а с угловым моментом частиц воды.

	Каждый вихрь представляет один полупериод колебаний. Что наглядно видно из рисунков, на которых представлены четыре момета времени. Эти вихри ‒ это те же солитоны. Вихрь (тор) – это стабильный объект, в торе все частички среды покоятся относительно друг друга, и движение среды в торовых объектах происходит без затрат, чисто инерционно.

	В своей электромагнитной теории Н. Тесла не пользуется общепринятыми понятиями, такими как «энергия», «длина волны», «чатота». Вместо них вводит понятия — «кривая распорядка», «вибрация спиралевидных систем», «электрическое давление»,  «пропорция  передачи»,  «эфир»,  «динамика  электромагнитного  флюида»,

	В представленной работе показано, что все виды электромагнитных колебаний имеют как поперечную, так и продольную составлющую, ведь диполи Герца продуцируют в эфире торовидные динамические структуры, по сути ‒ солитоны. Такие представления о структуре электромагнитных колебаний можно обнаружить не только в трудах Генриха Герца, но и самого Д.К. Максвелла. Изгнание эфира, замена экспериментальных исследований на теоретические спекуляции, способствовали забвению данных представлений. Что остановило развитие электродинамики, после работ Герца, каких-либо существенных достижений и результатов, пригодных к практическому применению этой области науки до последнего времени не наблюдалось. Сегодня, трудами И. Пирязева и многих других исследователей доказано, что все взаимодействия в природе осуществляются посредством структуры той самой среды   ‒

	Полем называют распределение в пространстве физической величины, которая характеризует выбранное свойство рассматриваемоо материального объекта, отвечающее требованиям однозначности и непрерывности в каждой точке пространства. Так, среда, которая создает (где создается) поле температур – это атмосфера. Понятие



	Чудеса теории относительности

	Благодарю Господа Бога, что он вложил в мою голову эти светлые мысли..


	Это цитаты из трудов иных людей, мой только подбор и  некоторые комментарии.


