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AHAJIN3 CBOBOJHOI'O ITAJEHU A

Kax 206opam aémuuku: npu 1106b1x 06CmMoAmenscmeax 21agHoe — 3anac
no gvicome. E2o ecez0a mooicno npespamums 6 ckopocme. A 60m ckopocmb
8 8bICOMY — Ydice Hem, OaNeKo He 8ce2od.

BBEJEHHUE

[Ipunsito cuntars, uro ['anuieil ObLT reHHH, a MPEACTABUTEIH
Casatoil MHKBU3MLIUM — 3TO HEBexecTBEHHbIe oau. Ho 3To naneko
He Tak. PaccMoTpuM crenyrolee mojiokeHue, HanpasieHHoe HkBu-
3unuel npotuB ["anuies: sICHO, KAMEHb HE MOXKET MPOSIBIATH COBEP-
IIEHHO OJIMHAKOBOW HAKJIOHHOCTH K BOCTIPHSTHIO HOBOTO JBIIKEHUS
WIN YBEIMYEHUIO CKOPOCTH, B CIydYae, KOTAa OH YK€ JBHXKETCS C
OO0JIBIION CKOPOCTHIO MIIM, KOT/Ia OH JBMXKETCsl MenieHHo. KTo xe u3
HUX TyT npaB? Benukuii Apxumen, yTBep:kaai, uto "BpemMs HeoOXo-
JUMO UCKIIIOUHUTH U3 (HU3UKH KaK JIOKHYIO cymHocTh". [loHnMmasi, uyto
ApxumMen; He MOr OpocaTh ClIOBa Ha BETEp, Sl PEIIMI JT0OPaThCs 10
CMBICTIa, CKa3aHHOTO UM. B coBpeMeHHOI Hayke MpPUHATO CUMTATh,
4TO Tpolecc (BKIOYas MPOLECC ABWKEHUS) — 3TO apaH)KUPOBaHHAs
M0 BPEMEHHM WM HEKUM APYTMM CIIOCOOOM COBOKYITHOCTH peain3a-
LMY AeUCTBUI U U3MEHEeHUH ycioBuid. PaccMoTpuM, Hanpumep, mpo-
1IeCC ABIKEHUS TEJ MO/ JISHCTBHEM CHJI TATOTEHHS B apaH)XHPOBKE U
[0 BPEMEHH, M MO MpOoCTpaHCTBY. IloueMy MMeHHO 3TOT mporecc?
Bo-nepBbIX, 3TOT Hpolecc ABWXEHHS HE 3aBUCUT OT Macchl Telna, a
Macca 3eMJIM MOCTOSHHA M, CIIElO0BATENIbHO, XapaKTep IBWKEHHS B
apaHXXUPOBKE 10 BPEMEHHU TYT MPEAEIBHO MPOCT, TaK K€ MPOCT, KaKk
U ABWXKeHHE 110 uHepuuu. CBOOOAHOE MaJeHHE — PaBHOYCKOPEHHOE
[0 BPEMEHHU JIBUXKEHHE, €IUHCTBEHHBIN Cllydall TaKOro JBMKEHHS B
MpHUpoIe, IO KpaiiHel Mepe, B MPU3eMHOM obnacTi. Bo-BTopsix, cuna
TATOTEHUS, KaK M CWJIa WHEPLUWH, SBISETCS KOHCEPBATHBHOM CHIION
(meticTByeT 0Oe3 PHeprosaTpar), CHJIOW OOBEMHON U, CIIEJIOBATENHHO,
He co3AaéT nedopMaluy Tel, TOPOKIAIONIEH HOBBIE CUIIBI, HapyIa-
IOLIME XapaKTep PaBHOYCKOPEHHOI'O ABIKEHHUS. 3/€Ch T'PaBUTALIUS
TCHUAIBHO HUCTIONIb3YeT 2-i 3akoH HbloTOHA, YTOOBI M30aBUTHCS OT
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ero ke nercTeus. Vaes maHHO# cTaTbu HaBEsSHA YTCHHEM Tpyna M-
nepa "OCHOBBI TUHAMUKH TOIKH"[1].

AHAJIN3 CBOBOJJHOI'O [TAAEHUS B APAHXHWPOBKE
[10 ITPOCTPAHCTBY

B cooTBeTcTBMM C COBpEMEHHBIMH IPEACTABICHUSMH MaJcHHE
TEJ TPOUCXOJUT C YCKOPEHHEM, C OTCYTCTBHEM CHI JedopMainu
(nHepuum) Ha HeM. To ecTb TshKeIble Tella CTPEMSITCS BHU3, XOTSI OHU
HE TIOJBEPKEHBI NEUCTBHUIO KaKOTO-THMOO HMITYJIhca. BEKTOp CHIIBI
UHTEpIpeTupyeTcs (u3nveckn Kak JedopManus Tela B JaHHOM
HaIpaBJIeHUH, cOrNacHo 3akoHy ['yka. Ecnu cuuTats npykuHy cHHO-
HUMOM CHJIBI, TO CHJIa TATOTEHHSI CUIION HE SBIISETCS.

CKOpOCTh OTHOCUTENBHA, U MOKHO CKa3aTh, CKOPOCTh — ITACCUB-
Has BeJIMYMHA. A BOT yCKOpeHue — akThBHas. Ho He Bcskoe, Hampu-
Mep, YCKOpeHHe CBOOOTHOTO MaJeHUs TaKOBBIM He siBisieTcs. Ero He
m3Mepuib akcenepomerpoM Ha MKC. U yckopenue yckopeHus He
BCEr/la aKTUBHO, HampuMmep, TOXe yckopeHue g. Bemp aunamomerp
TOE€ JBMXKETCS BMECTE C TE€JIOM C TOH K€ CKOPOCTBIO, TO3TOMY OH HE
ABIIsIeTCS] HAaOItoJaTeNleM, OTHOCUTEIBHO MaaloIIero ¢ HUM BHH3 Te-
na. Habnronmatenb NOJDKEH HAXOMWTHCS, TaK CKa3aTh — «HAJ| CXBAT-
Koi». Henb3st yBUIIET TO, C TOMOILBIO YEro Thl BUIUIIIb.

Cuna mpuTSKEHHUSI U YCKOPEHHE He CYHIECTBYIOT OJJHOBPEMEHHO
JUTSL OJTHOW W TOH 7K€ YaCTHIIBI B TOM CMBICJIE, YTO HE MOTYT OBITh W3-
MEpPEHbI OJHOBPEMEHHO WM OJHOMECTHO. To Ke CIpaBeIUINBO U B
OTHOIIIEHWH TPABUTALMOHHON MaccChl, yCKOPEHHUA W T.H. "CHJI WMHeEp-
uu'".

ToBops mo-uHOMY: TpeAocTaBICHHOE caMoMy cebe B CBOOOJ-
HOM TIPOCTPAHCTBE TEJIO HAYMHAET JIBUTAThCA TaK, YTOOBI Ha HETO HE
JIECTBOBAI HUKAKUE CHJIBI.

Cun Her, a yckopenue ects! Teme yckopeHus ynemnsercs: ropas/io
MEHBIIIE BHUMAHHSA, Y€M CKOPOCTH. YCKOpPEHHE e, — 3TO CKOPOCTb
TeJa OTHOCHUTENBHO ce0sl U CBOECH CKOPOCTH, a IOTOMY BelTMYMHA a0-
comoTHas. Hu B Kakue paMKu TE€OpUHM OTHOCHUTEIHLHOCTH HEe BMeIla-
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tomfasics. IMEHHO ¢ YCKOPEHHEM CBSI3aHbI SIBIICHUST WHEPIIMU U IPaBU-
Tanuu. B apamkupoBke 1o BpeMeHH uMeeM V(t) = gt, a TpOru3BOIHAS
mo Bpemenu V' = g. BumuMm, paccMoTpeHHe Iporecca ABHUKCHUS B
apaHKHUPOBKE M0 BPEMEHU HUKAKOW HH(OPMAIINY JIJIST Pa3MbIIUICHHSI
He co3nact. UTo He YIOMBHUTENHHO, W3 TPUBHAIBHBIX TPEIIOCHUIOK
MOXKHO TIOJIYYUTh JIMIIh TPUBHAIBHBIA pe3yibTar. llompodyem pac-
CMOTpETh TOT K€ TPOIECC B apAaHKUPOBKE «HEKHM JIDYTHM CIIOCO-
00oM», HarpuUMep, MO MPOCTPAHCTBY. SICHO, «BBIXOJ] B IPOCTPAHCTBOY
MPOIIE BCErO OPraHU30BaTh Yepe3 DHEPrHi0, HOO SHEPTHs COXPaHs-
€TCsl, MO3TOMY OHA UMEET HEKUH BHEBPEMEHHOW XapakTep.

mv?/2 = mgh, To ectb v(h) = ,/2gh
I[JIS[ HarJIIAHOCTH ITIOJIOKHM, YTO MBI HAXOJUMCA 100 Ha IIaHe-

Te, T€ +/ 29=1, ecu TaKoli NIaHETH HE HAIIOCH, IEPEXOIMM B CH-

CTEMY €IMHUII, B KOTOPOH V 2g=1
Teneps v(h)=Vh . He nanpsraiitech Ha pa3MepHOCTH, I

HALLIET0 IpoLecca ABIKCHIS Pa3sMepHoCTh ckopoctd L2 BITOJTHE

€CTeCTBEHHA. Bhipakenue y(h)=+/h — 9T0 HE TeopeTHYeCKas, a KC-
MEPUMEHTANBHO MOJATBEPXKAEHHAS 3aKOHOMEPHOCTh, B HEl HET MecTa
BpeMeHH. Paznenum Bech Mapmpyt najgeHus ot h o 0 Ha h nHTEpBaNoB
edunuunol oaunvl. CKOPOCTh B KOHIIE KaXKIOTO y9acTKa CIMHUIHOTO
uHTepBaia h nagexus Oyaer paBHa

Vi=v1, Vi:=v2, .. Via=vh-1, Vi=+vh

A npHpanieHna CKOPOCTH OT HHTEPBANA K HHTEPBATY OYAYT COOTBETCTBCHHO

1 1
AVi2=v2 -1, AV w=vh-vh- R

YCKBPL‘I!}(C WE 10 NPOCTPAHCTRY

1
AV/Ah = AV/1 = =W
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BuayM, Ha KaxJI0M CIEAYIOIEM €JIWMHUYHOM HHTEpBAJIC TMaJICHUS
MpHUpAIIeHUHU e€ CKOPOCTH BCE MEHbIIE, ABMKCHHUE 0 MPOCTPAHCTBY TYT
CTaHOBHTCS BCE paBHOMepHee U paBHOMepHee. [lo-uHOMYy, mporiecc 3To-
T'O JIBIKCHUS, B apaH)KUPOBKE 10 MPOCTPAHCTBY, MAHU(ECTUPYET HEIU-
HElHOe CHIDKEHHE POCTa CBOCH WHTEHCHBHOCTH. JTO yXKe I MHOTHUX
JIAJIeK0 He O4eBUAHBIA (pakT. I pa3MepHOCTh YCKOPEHHUS MO MPOCTPaH-
crBy L2 Xopomo 0KUTCS HAa 3TO 0OCTOATENLCTBO. Brpouewm, Takue
JUITMHHBIC TPeoOpa30BaHus MPUBEACHBI IS IMKOJBLHUKOB, HE 3HAIOIINX
nud GepeHIINaTbHOIO UCUUCIICHUA. A MOXKHO cpa3sy, Yepe3 IPOU3BOIHYIO
Vooh

1
2vh

I'paduaecku 3TO MpeacTaBieHo Ha puc. 1

Vi'= (\/E)’ =

YCKOPEHME NO BPEMEHN VCKUpEHx N0 NPOCTRAHCTE

g 1
wh
CKOPOCTE NO BPEMEHH CKopocTs rx NpOCTpAHCTEY
st Vh
- { =

Puc. 1. YoroDeHHE H CKODOCTE [10 BOEMEHH H 10 IDOCTDAHCTEY
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B apamxupoBKe MO MPOCTPaHCTBY HPOLECC MaJeHHs MpeaCTaB-
JSIETCSI KaK MPOIIECC C MaIAloIei HHTEeHCUBHOCTHIO. 1160 BuanMm, ycko-
peHHE MaJeHus 10 MPOCTPAHCTBY HENPEPBIBHO yMeHbInaercs. M, mo-
HSITHO, CKOPOCTh MaJICHUsI TI0 MIPOCTPAHCTBY C PACCTOSHUEM IpUpPacTa-
eT Bc€ MeHblle U MeHbIIe. OTMeTnM, popmyny F=ma (F=may), B cBsi31
C TeM, YTO YCKOpEHHE IO HPOCTPAHCTBY HE SBISETCS MOCTOSHHBIM
(ap=Vv'y) yke U1 cBOOOJHOIO NajieHus, NMPUMEHATh Henb3s. Jla U He
HYXHO, H00 V'y OT MaccChl HE 3aBHUCHT, YTO JIOKA3bIBACT — TPaBHTAIINS
HUMeEeT YNCTO MHEPLUOHHBIN XapakKTep.

ITo cytu, yckopeHue mo NMpoCTPaHCTBY — M3BECTHBIA U3 MaTe-
MaTHYeCKON (MUKW TpamueHT MoTeHnwana. Ho K moTeHmmamy Mbl
emé Bepuémcsa. Ho ormetum mpaBoty Cesitoii MHKBU3UIMM, CAIOT
eit! Kcraru, ecnu TpakToBaTh Maccy Kak CBOMCTBO TeNa, XapaKTepH-
3YIOIIEE €r0 CIOCOOHOCTh K YBEIWYEHUIO CKOPOCTH B apaHKHUPOBKE
TI0 TIPOCTPAHCTBY, TO MPaB Jake U caM AbOepT DUHIITEHH.

OOBIYHO TpeThs MPOU3BOHAS BETMUUHA HE TIOCTOSIHHAS, IPUPO-
Jla He TMPEeAJIOKUIAa HaM TaKoro JIBHKEHMSI 10 aHAJOTHH PaBHOYCKO-
PEHHBIM IO BPEMEHH, €T0 MOXHO OBLTO OBl HAa3BaTh JIBUKEHHE C Pa6-
HO pacmywum YCKOPEHHEM, II03TOMY TaKOr'o TEpMHHA B HAyKy (HET B
npupoze) u He BBenu. [lonpoOyiiTe caMmu npoaHaTU3UPOBATH TPETHIO
MPOU3BOJHYIO B apaHKUPOBKE CBOOOAHOTO MAJICHHS 110 IIPOCTPAHCTBY.

A UTO XE CIEJIAJ T AJIAJIEI?

Uctopuss Qusmku yTBepxknaeT, uto [ammiell XoTen HW3MEpUTh,
HACKOJIbKO HMEHHO YCKOpSIETCS MaJIEHUE, TO €CTh, HACKOJIBKO BO3pac-
TaeT B KXIYI0 CEKyHIy CKOpPOCTh Hajaromero npeamera. Ho kax
npoBecTu Takue n3MepeHus? COpachBaTh MAPHUKU C BBICOKOH OalrHn
0€ecI0JIe3H0, OHU MAAAI0T CIMLIKOM OBICTPO. M3MepsTh jxe KOPOTKHE
MPOMEKYTKH BpemeHH ['anmiero Obuto HeweM. YacoB-ceKyHIOMEpOB
TOTJa He CyIIEeCTBOBAIO. Jlanblle, COrIacHo JIETEH e, OH AEHCTBOBAI
MOYTH TaK, KaTaJl IApUK IO HAKIOHHOMY KEI00y, HO TOJB30BaJICs
JUIsL OTCYETOB BPEMEHH 10 OJTHOM BEPCHM CBOMM IIyJIbCOM, a IO JIpY-
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rofl — CIeNaHHBIMU Ul 3TOTO BOASHBIMU YacaMu. B3su1 Beapo, npo-
CBEpJIWJI B €ro JHUIIE OTBEPCTHE U MOJACTABUJ IMOJ HEro crakaH. B
Bepo ["anuieil Hanua BOJBI, a IIPOUYKY 3aTKHYJI.

Bo Bpems omnbiToB ["anuiieil oqHON pyKoW MycKall IIapuK IO Ke-
700y, a APYroil ympapisul CBOUMH «4acaMu»: MYCTHT IIAPUK U OT-
KPOET OTBEPCTHE, a KaK TOJBKO INAPHUK JOKATHUTCSA IO HAMEUCHHOM
YepThl, 3aThIKAET ABIPOUKY U yOMpaeT CTakaH ¢ HaOeKaBIICH B HErO
BOJIOM. ["anuieli B3BeIMBal CTakaH U 10 KOJTUYECTBY COOpaBIICHCS B
HEM BOJbl ONpEeNesil MPOMEXYTKH BpeMeHU. OH, AKOObI, B IIYTKY
roBopui: "Mou CeKyHJbI MOKpBIE, HO 3aTO S MOTY MX B3BEILIUBATh'.
KoneuHo, mpu TakoMm criocobe U3MepeHusi BpEMEHU OY€Hb JIETKO OblI-
70 omuOuTHC. UTOOBI YMEHBIIUTh BETUYWHY BO3MOXHOU OIIMOKH,
lanuneil kaXnaplii ONBIT TOBTOPSAJ IO HECKOJBKY pa3, CTapasch
HATPEHUPOBATbCA TaK, YTOOBI KaK MOXHO IPOBOPHEE OTKPHIBATH U
3aKpbIBaTh JBIPOYKY B BeApe C BOJAOW. B 3TOM XJIOMOTIMBOM nere
yueHbIi mproOpesn OOJbIIYI0 CHOPOBKY.

Ucropnueckuii Mud yrBepkaaet, uro [anune caenan HeCKOb-
KO COTEH TaKHX ONBITOB M yOenwics, 4TO TMaJeHUE IIapuKa II0
HAaKJIOHHOMY eJlo0y HE NPOCTO YCKOPEHHOE IBM)KEHHE, a PaBHO-
MepHO-ycKopeHHoe. (OJHako, Ha caMOM [elle, TOYHO H3MEpUTh,
HACKOJIBKO BO3pAacTacT CKOPOCTh MaAalolInX MPeJMeToB, camoMy | a-
JWICI0 TaK U HE yJaJlloch — OH JOMYCTHUJI OUIMOKY, YMEHBIIUBIIYIO
BEJIMYMHY YCKOpeHHs Oojiee ueM BABoe. M ToOUHOCTh n3MepeHust Bpe-
MeHH 31ech He npuuéM. [lopouna u G6e3rpamMoTHa cama METOJMKaA, U
KaueHHe [IapyKa He SBJISETCS IBKEHHEM PaBHOYCKOPEHHBIM.

Heno B ToM, 4TO mApUK 1O kEN00y HE CKOJB3UT, a KaTutcs 0e3
MPOCKaJIb3bIBAHNUA, TO €CTh — Bpamaerci. MOMEHT MHEpIMM IIapa
paBeH 2/3mr’, HO 3TO NPH BPAIICHUH BOKPYT €ro LEHTpPa, Ha Jeje —
XyXe, TyT BpallleHHE NPOMCXOAMUT BOKPYI MOMEHTAJIBHOH OCH, U B
JAHHOM ciIy4ae HeO0OXOAUMO MPUMEHSITh HE MOMEHT MHEPIIUH, a TeH-
30p MHEPILIUH, a 3TO YK€ HE IIKOJIBHBIM YPOBEHb, a YPOBEHb MEXMATa.
1 yckopeHue ero JBUKEHUS HE UMEET JTUHEHHON CBA3U C YCKOPEHHU-
eM cBoOoHOro najneHns. KaueHne nraprka OTHOCHTCSI K HETOJIOHOM-
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HBEIM CHCTEMaM M IPOCTOTO PEHICHUS HE MMeeT. DTOH 3aadei 3aHu-
MaJINCh MHOTHE CBETHUJIa MaTeMaTHKHu U MexaHuku — ['enpux ['epn u
[lyankape, 1, B 4acTHOCTHU, Hamu Kopuden — JKykoBckuit u Yarsi-
ruH. Kak peanabHO n3MepuUTh yCKOpeHHE CBOOOJHOIO MaJEHUs], IOKa-
3aHO Ha PHUCYHKe, — cTpaHula 31 U3 yueOHHMKa SKCIEPUMEHTATLHON
¢u3uku vemna P.B. TTomns.

§ 13, TAHTEHILHANGLHOE YCKOPEHME, NPAMOIMHENHOE ABWwEHHE 31

speMen Af, aMmepsioTca oHM OLHMM W3 ®CROCOG08 pezUCHLpOGUU».
aTU SHAYHT, 4TO npoiecc nBHMCHHA CHa4Yaga ABTOMATHYECKH 3ANHCH-
paeTcA, & MOTOM 9Ta sanMch cnokoluo obpabaTuiBaerca.
Ynobuo nas sTof uenH nonL30BATECA KHHEMATOTpadioM
(ayma Bpemenn). Ho Mowio oSOHTHCE M ropasao npoue, D
HanpHMep, CTABHTL MPH NOMOLLH YACOD OTMETKH BPEMEHH Ha X
aswkyutemcs rene. Ho, camo cobo#t pasymeercs, mpouece
OTMETKH He JLo/KeH HaPyaTs ABHKeHH s Tea. Jaaum npak-
THueckHil npumep, [TycTe HaM HYMHO H3MEDHTE YCKOpeHue
ceobonro napgomere gepesauHoro Gpycka. Puc. 22 moka-
3HBAET NOAXONAWEe 18 9TOrO npHucnocobnenue, Coobpas-

HO CMHCHAY OHO MOXeT OHTh APHMEHEHO H Puc. 23
BO MHOMHX [ODYTHX CayvyasX H3IMEDCHHA Linpuy, ans
ycxopeHnH. YEPHHIL, MpPH-

CyLuecTBeHHan YaCTs NPHOOPA — TOHKAn  MeHAeMuii Ha
CTPYs HEPHHA, BPAIAIOWIAACH B T[OPH30H- R:::;:ﬁ’ :ﬁg;:
TamsEOR  NMaockocTh. CTpya OpISKeT M3 pannodk ke
GokoBo# Hacanku D ppawtawilelcs yepuuib- AMYEIHEL
HHIEL, Cﬂﬂﬂmeﬁ Ha BBPTHI{HJI];HD“ OCH 3AEK-

TpoMoropa. Yactora, manpumep, v-=— 50/cex, uaMmepsaercs
TEXHHYECKHM YaCTOTOMEDOM. S,ILECb onATE-TAKH H.’!NEPEHHE
BPBHCHH CBOJHTCA K PABHOMEPHOMY npamemuo.

Cropeety Yexopeane

abs f'.g';“,.":é'f:f("i‘i pedl,
[ 38 Afmml/50 cox.. [Y3

cHfoen cufcex Hicex
285,50

263,00 22,50 11,25
245,50 17.50 8,75

297 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
cpeases; 19,50 eafcex 9.8 mfeer®

Puc. 24. Magaomee Teno ¢ OTMETEKAMH BPEMCHH H HX 00pafoTEE ¢ OGLITHEIMH

OmHGKaMH OnETa M OTCYETA. DTOT ONT MOKAIWBAET MpEXAe BCera, Yr0 MIMe-

Petne propoil npowssonHoi — AeA0 NOBOALHO HENDHATHOE, NOKA He
foTorpadueckan perncTpamHa.

Bpycok oGopauusaetcs B Geayio 6yMary W MOABELIHBAETCH B G.
TNposoncunu coyck ocsobowaser ero B HYMXHBIE MOMeHT, Bpycox
fafaeT CKROZL BPAWAICUIYIOCH YEPHRUABHYIO CTPYI0 HA mon, Pue. 24
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[TpuMeHHM TOJTyYEHHBIE PE3yJIbTaThl K YCKOPSHUIO 3JICKTPOHOB
B DJICKTPOCTATHYECKOM yCKOpHTese. TyT cHujia TOXe HE MMEeT jie-
(hopmarnmonHoro xapakrepa. Kak u B ciydae ¢ majeHUeM HCTONIb3yeM
nuddepeHIPOBaHUE 110 IPOCTPAHCTBY, U TOKE YePe3 SHEPIeTHKY.

2
mv” = 2eU=2eEx, rje m — Macca 31ekTpoHa, U — pasHOCTE MNOTEHIMATOB,
€ — 3aps 3JIEeKTPoHaA,

E - HANPsHKEHHOCTD IO, X — TeKyLas KoopauHaTa (OIpoliaeHHbIH ITyTh).
Manee V,=+/x * 2x _ k*+x a yckopenune V'(X) = L.f
x m ’ 2Vx

To ecTb, BUuanM, 0€3 BCIKOr0O MUCTHUYECKOI'O pOCTa MacChl, C pac-
CTOSIHMEM BCE MEHBIIE U MEHBIIE MEHSETCS CKOpOCTh, Ha YCKOpPU-
TEJIBHBIX y4YacTKax PAaBHOM AJIMHHBL, MPH OJHOM U TOM K€ BO3JEH-
ctBud. A 1ipu quddepeHupoBanuu mo BpeMeHu 310t 3¢ dekt obHa-
PYXKHUTB TPYIHO, HO JIETKO «3aMyTHTh) Ha IIeTyI0 TeopHio. Teopuio, B
KOTOPO# OT CKOPOCTH HAOII0AATENsT U3MEHSIETCS U Macca, U BpeMsi, U
rabapuTHble pa3Mepbl Tena. Ho ecnu oneHka HaGmogatens 3aBUCUT
OT CKOPOCTH €r0 JABWXCHUS, HY’>KHO BBOJUTH IIONPABKY B €ro HaOJIO-
JICHHs1, 8 HEe IPUHUMATD pe3yJIbTaT HAOMIOACHUH (MIUTI031K) 32 (akT.
Ecim ctpenka mpubopa (oboro) mokaseiBaeT Ha «10», HUKaKuUM
HamuM TepexooM B nHyr0 CO HEBO3MOXXHO JOOUTHCS, YTOOBI OHA
nepenia Ha «8». BrpodeM, s KaueCTBEHHOW OLIEHKH MOYHO HC-
MOJIb30BaTh 2-i 3aK0H HbloTOHA, 3amucaB ero B Buae F*At=M*AV.
SIcHO, 4TO Ha KaXAbId CHENYIOIMUN LUK YCKOPEHHUS 3JIEKTPOH
BXOAUT C OoNbIIeH CKOPOCTBbIO, YeM Ha LHKJI MNpPEAbIAYLIUH, H,
MO3TOMY, IpojieTaeT ero ObicTpee. [103TOMy MONYyYEeHHBIM UMIYIIBC
cwibl, BenmmunHa F*At — Oynet menbie (M u F — koHCTaHTHI) U, Clie-
JIOBaTEJIbHO, HA KaXKAOM CJIEAYIOIIEM LHKJIE MEHbIINM OyleT U MpH-
pamenre AV. KaxeTcs CTpaHHBIM, YTO 3TOTO IMOYTH HUKTO HE 3aMe-
yaeT. Ho Mbl, npeanonoxus, uro 3HaueHue cuibl F Oyzer npu Habope
CKOPOCTH 3JIEKTPOHOM OCTaBaThCSl TIOCTOSHHBIM, €III€ HE yYUTHIBAIU
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3ama3apIBaroNIero noreHnuana ['aycca, Ho Tak im 31o? EmE I'aycc B
CBOMX TpyJax MO MarHeTU3My pEIIWI y4ecTh (BOINPEKH MEXaHHKe
HploToHa) BiMsiHWE CKOPOCTH PAaCIpOCTPaHEHUS! CHIOBOTO B3aWMO-
neicTBus (3ama3abIBaHie MMOTEHINANIOB). B pesynbraTte y Hero moiy-
YUJIOCh, YTO KOA(PPHUIMEHT yMEeHbIIECHUS 3PPEKTHBHOCTH ACHCTBUS
AIIEKTPUYECKON CHIIBI CO CKOPOCTBIO C TOUYHOCTBIO J0 JBYX HEPBBIX
YJICHOB SIBJIICTCS PA3JIOKEHUEM T10 CTeTIeHIM KodddurmenTa.

laycc emé B 1835 rogy Obln HeAanek OT OTKPBITHS ypaBHEHHN
JTVHAMUKY JIBIDKCHUS YacTHIl B HJICKTPHYECKOM II0JI€ C PENIITHBUCT-
ckumu ckopocTsaMu. CBoii 3akoH ['aycc BBIBOIWII M3 3aKOHOB MeXa-
HUKU HbIOTOHA, y4YWTHIBas «3ama3/ibIBAHUE TOTCHIIUAIOB», TO €CTh
KOHEUHYIO CKOPOCTh PaclpOCTPAHEHHUs! CHIIOBOTO B3aWMOJICHCTBUS B
aneKkTpudeckoM mose. IlompocTy roBopsi, peanbHOE BO3AEHCTBHE Ha
OOBEKT CTPEMHTCS K HYIIO, €CII CKOPOCTh O0BEKTa MPUOIMKALTCS K
CKOPOCTH Pa3TOHSIOLIETO UMITYJIbCA.

Kaxmomy, KTO XOIuII MOJ| TApyCOM, U3BECTHO, — YTO PEalbHOE
BO3JICHCTBHE Ha OOBEKT CTPEMUTCS K HYJIIO, €CIIH CKOPOCTh 00BEKTa
npuOIMKaeTcsl K CKOPOCTH Pas3roHSIOEro uMiyibca. CKOpocTs ma-
PYCHOTO CyqHA HE MOXKET OBITh OOJIBIIIE CKOPOCTH BETPa, KPOME CIIy-
Yasi, KOrJa BETep BHE3AIHO CTHXAET, a CYAHO MPOJOJDKACT ABHKCHUE
no uHepuuyd. Ho unepuus BueBpeménna. M ypaBHeHus: MakcBena
(1), mpencrapnennsie B AuddepeHnranbHol popMe 1o BpeMeHH, ITy-
TeM nepexona u3 nuddepernnanbHONR GOpMBI — B GOPMY IHEPreTH-
YeCKYI0, HHTEPECHO MPEJCTABUTh B TIPOCTPAHCTBEHHON apaHKUPOBKE

Zj+12 rtE=-22 divD=4mp divB=0 (1)

rot H= = e

B texuudeckoit anekTpoauHaMuke (IIpH pacyére aHTEHH) MHUPO-
KO HCIIONb3yeTcs: AudQepeHImpoBaHie UMEHHO IO TPOCTPAHCTBY
(omepatop «Habma» V), a He o BpemeHu. 1o cyTtu, cama BemecTBEH-

Has Tmpu€MHas aHTEeHHA SBISETCS «omeparopoM auddepeHIrpoBa-

12



Tlonog b.M. ®uzuxa ons 110603HAMENbHBIX NEHCUOHEPOS

HUS JIEKTPOMArHUTHBIX TOJIEH 1o mpocTpaHcTBy. M BOT emi€ ciy-
yaii, T/Ie KilaccuyecKasi IepeMeHHasi BpEMEHH HEMPHUIIOKUMA, B 3TOM
Cllydae Mbl UMEEM JIeJI0 C IBH)KEHUEM «HEKJIaCCHYECKOro» Tela, Te-
7a, KoTopoe nedopMHUpyeTcs B Ipoliecce cBoero apmkeHus. llo-
CMOTpUTE  Kium, https://www.youtube.com/watch?v=Jsytn] pS{8

KoMMeHnTapuu k IEMOHCTpAlUU TIPOU3BOASTCS Ha aHTIIUHCKOM SI3BI-
K€, TIPOIIE TYT,
http://media.log-in.ru/rte/92416274668b9ac860e4e930252610af. gif
aHTJIMCKUI He Hy)KeH. B mepBeIX ab3arax HaIero omyca yuoMsHyTO
00 MHEPIHOHHBIX cuiax. B BuxpeBoli quHamuke [lekapra cCKOpocTh U

CKOPOCTh M3MEHEHUSI CKOPOCTHU ObLTH (PyHKIIMEH pacCTOSHUS, a CHiia
— ¢yaknmen ckopocteir. Ho oxHoi m3 meneit HetoroHa OBLIO yHH-
yTOXKEeHNE MeXaHuku Jlekapra. Tak B MEXaHHUKY POHHUKIIO BPEMSI.
OObpaTtuTe BHUMaHHE, BCE MPEIBIAYIINE PACCYKICHHS TPOU3BE-
JIEHbl TPUMEHHUTENBHO K IBIKCHHIO T.H. «MaTEpHUAJIbHBIX TOYEK),
KOTOpBIC HE UMEIOT pPa3MepoB, HO 00amarT cBoiicTBoM Mmacca. [lo-
3TOMY Ha rpauke YCKOPEHHs 110 MPOCTPAHCTBY YCKOPEHHE HAYHMHAET
CHWKATHCS 0T OecKOHEYHO Ooubioro 3HaueHus (h B 3HameHarene). A
peaylbHBIe BEIIECTBEHHBIE TeIa UMEIOT PEeabHYI0 MPOTHKEHHOCTS, U,
MOHATHO, TOBOPUTHh O KaKOM-JINOO €TWHOM YCKOpEHHWH (B T.4. W T.H.
«YCKOPEHUS TI0 BpEMECHMY), JUIS Tea B IIEJIOM HE UMeeT (PU3HUYECKOTO
cMmbicia. B ¢u3nke moHsTHe Macchl 0003HAYAET CBOWCTBO TeNa OBITh
«MHEPTHBIMY». «V/HEpTHOE» O3HAYaeT: HUKAKOE TEJI0 HEe W3MEHSET
CBOEH CKOPOCTH (T10 BEJTMYMHE H 0 HAIPaBIIeHUI0!) caMo co00r0; IS
BCSIKOTO M3MEHEHHUSI CKOPOCTH Telia TpeOyeTcs MeicTBre KaKoW-Trb0
cwibl. Ho B ()mM3nke BOZHUKAET MHOTO HEHY>KHBIX 3aTPYAHEHUN H3-32
HEIOJHOIO Pa3bSICHEHUS MCIIOJIb3YEMBIX CJIOB. JIOCTaTOYHO COCIIaTh-
Cs Ha TO, YTO CJIOBO «TeJ0» (hM3WMKa 3aMMCTBOBANA Oe3 OmpeeseHuUs
13 00MXOIHOTO s3bIKa. TOYHO TaK e MPUXOIUTCS YKa3aTh Ha HEWC-
KOPEHHUMOE, IO-BHINMOMY, YIIOTPEOJICHHE CJI0Ba «Macca» BMECTO
cioBa «teno». CHOBa M CHOBa, HANpUMeEp, HAXOANM B y4eOHUKax
MOJIBEIICHHYIO Ha OCUeBKE MacCy BMECTO IOJBEIICHHOTO Teia, T. €.
BMECTO BEIM OJHO M3 e¢ CBoucTB! BMecTo du3mueckoro Tena yrmo-
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TpeOJISIIOT abCTpaKIUi0 MaTepraibHas Touka. Ho Temo — He Touka,
KpOME MacChl UMEET M NPYTHE CBOWCTBA, HApUMeEp, 00BEM (TIPOTSI-
’kEHHOCTB). TONBKO Yy TOYKH €CTh OJHO MECTO B NPOCTPAHCTBE B
dbopMe TOUKHM, a y MPOTHKEHHOTO Tena TakuxX '"MecT" OECKOHEUHO
MHOT0, TIOSTOMY JBM)KCHUE TeJla €CTECTBEHHO MPECTABISETCS MTOTO-
KOM BEIIEeCTBA.

Jla u sHeprus — 3TO DKBHBAJICHT TaKOTO CBOMCTBa Kak paboTo-
cnocobHoctb. Ho cnoBo paboTOCHOCOOHOCTE — CIIOBO  pycCKoe,
Hayka TaKWe CcJioBa HE IIOOWT, TYT TPYJHO 3aMyTUTh. PaGoTa
cama u co3/1aéT paboTOCIOCOOHOCTh, B 3TOM CYTh COXPAaHEHUsS DHEP-
THH.

Kpome Toro, 0ueBHIIHO, YTO CHIIa €CTh 3/IeCh U ceidyac B OJHOM
BPEMEHH BMECTE C HaMmH, a BOT paboTa OHa yKe€ B MPOILIOM €€ BMe-
CTe C HAMM B OJIMH MOMEHT HET, & 3HEePrus — 3Ta Oyayiias padoTa —
ee TOXKe BMeCTe C HaMHU HeT, OHa B OyaymieM. DHeprusi — 3TO BCETro
JIUIIb CIIOCOOHOCTh CHUCTEMBI (PH3MYECKUX TeN, KAk MUHHUMYM JBYX,
COBEpIIAaTh KaKyr-HUOY/Ib pa00Ty WK ObITh HCTOYHMKOM TOH CHIIBI,
KOTOpasi MOJKET MPOU3BOJUTH PadOTy, B KOHKPETHBIX YCIOBHAX U B
OTIpeIeIEHHOM cMbICiIe. MEHSIOTCSI YCIIOBHUS, — U3MEHSETCsl paboTo-
cnocoOHoCcTh. KoHIeTus SHEpriy Ha/ielneHa MPU3HAKOM CYIIECTBO-
BaHHUS TOJILKO P B3aUMOJIEHCTBUH OOBEKTOB, HO B OTCYTCTBUU UX
B3aMMO/ICHCTBUS caMy DHEPTUI0 Mbl OOHAPY)KUTh HE MOXKEM, OHa HE
o0JaaeT caMOCyIIeCTBOBAHUEM.

Ceiiyac clOBY «IBIKEHHE)» WHOTO CMBICIIA, KaK Ha3BaHUE CaMOTO
SIBJICHUS, HE HpI/IILaéTCSI. A 3ps, B JMHAMUKE MOXKHO HaWTH MHOTO WH-
tepecHoro. Kak ykaseiBaer Ban ®dnannepH, nMeeTcs [Ba 3HAYCHUS
TEpMHHA «CTAaTUYECKHIY. OI[HO 3HaYEeHHE 3TO HEM3MEHHBIM B CMBICTIE
HE MMEIIIUHI IBUTAINXCS YacTed. Jlpyroe 3HaueHne — 3TO OfMHA-
KOBOCTh C OJHOI'O MTHOBEHHS JI0 IPYTOro TOCPEICTBOM MOCTOSIHHOM
3aMCHBI BCEX JIBUTAIOIIINXCS yactel. Jlerko MoHATH pas3ian4ue, npea-
CTaBIIAA 3aMEP3IINI BOJOMA]] — CTATUYECKUN B TEPBOM CMBICIE, H
TEKYIIMHA BOJOIA]] — CTATHUECKUN BO BTOPOM cMbIciie. O0a SIBIIAIOTCS
0 CYTU WACHTUYHBIMH B KaXX10€ MI'HOBCHUC, BHCBpCMéHHI)IMI/I, on-
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HAKoO. MOCJIEAHUI MMEeT IBUTalOIIfecsl YacTH, CIHOCOOHBIE Mepera-
BaTh MMITYJIbC.

Ha pucynke m300pakeHO BEIIECTBEHHOE TEJI0, UCXOTHO 3aKpy-
YeHHOEe HEKMM 00pa3oM OTHOCHTENBHO LEeHTpanbHOH Touku. Coxpa-
HUT JIM TEJIO XapakTep ABMKCHHS [0 OKPYKHOCTH BOKPYT LEHTpa —
nepeias B cBoOogHoe maaeHue? SICHO, COXpaHUT, BeAb pa3HbIE €ro
94aCcTH MMEIOT pa3Hble 10 BEIWYHMHE M HaIpaBlIeHHUIO ckopocTtu. Camu
1o cede, To ecTb 03 BHEIIHETO BO3AEHCTBHSA, 3TU CKOPOCTH HE U3Me-
HSTCS, &, CIEJIOBATENIbHO, COXPAHUTCS U XapaKTep KPyroBOIro JIBHKE-
HUI. 3/1eCh caMo TeJlo MPEACTaBisieT cO00H HEKOe BHEBPEMEHHOE T0-
Jie CKOpOCTeil, BEIECTBEHHOE T0JIe (ITOTOK), UMEIOLIee TPaIUeHT.

Lo | 0y, B dv
Voo =i— 5 ot e ¥ =to 1
= J %y k o= B nonApHEIX KoOpAHHATAX ar

Hwmeeted asa
3HAYCHHA TCPMHHA GCTATHUCCK M.
Onno 3HaveHHE:
= IO HCHIMCHHEN, B CMBICAC HC HMCHN
ARMPAOLIMNCA MacTell
)IJ.D)‘T(N.' FHACHHE:

= 3T0 ¢ Th C QUHOID MIT ao
APYTOra MoOCpeacTBOM NOCTORHHON JaMens
BOGK  ABMPAIOUIMKCH  MACTel,  manpumep,
HOJONL,

ToALKe ¥ TOUKH 000 MECTO B NPOCTPAHCTRS
B ibUpMi.’ TOYKH, ¥ I'IP(JTR:C(;.‘.JIIIL\FO TeNna Takux
"meet" GECKOHEHMHOC MHOMECTEO, NOITOMY
ABHACHHE TEd CCTECTHCHHO ACCOUHHPYETCH
€ MOTOKOM BELICCTEA, CTATHYMECKOM BO-

» 1 BTOPOM CMICTE.

! Mook Momuo samnyTs B Buxpe. Opnr

TOPOBOND BPAIIEHIA 1 KOJBUEEOID BPAIICHIA B
BHXPE OPTOTOHATEHLL, H TOTOMY HHEAKOIO
RIMHHHA APYT H APYTa HE okaskienot, Paccrosntme
MERTY MACTHIAMY B BHXPC-TOPE HE MEHASTCR, KAK
B TREPIOM TeAE.

41 661 BBEN emé cTaTuKy TpeTbero Buja. [I0TOK MOXKHO 3aMKHYTh
B Buxpe. OpOUTHI TOPOBOTO BPAIICHHS M KOJBIEBOIO BPAIICHUS B
BUXPE OPTOTrOHAIBHBI, U HIOTOMY HUKAKOIr'0 BIUSAHUS IPYT HA Ipyra HE
OKAa3bIBalOT, PACCTOSIHUSA MEKIYy YaCTULAMHM B BHXpPE HE MEHSIOTCH,
Kak B TBEpAOM Tese. Ho mist GoNbIIMHCTBA TIOICH MOHATE 3TO CJIMIII-
KOM TPYJIHO.
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brnaromapst aToMmy 00CTOSITENHCTBY Pa3yMHOMY CYIIECTBY (4eio-
BEKY) ymaéTcsi MPUCOEAMHATHCA K MOTOKaM MPHUPOTHOW aKTUBHOCTH
BHOCS B HUX aCHHXPOHHOCTb, ITOJIy4aTh «IIPHOABOYHYIO MOILTHOCTbY,
U, B pe3ylibTare, UMETh «KOI(PPHUIMEHT pa3yMHOTO JNCHCTBHS» MHO-
TOKpaTHO MpeBOCXOAAMUN enuHuny. llpencraBieHue o ABM)KEHUU
"MaTepuanbHOM TOUKU" CO3MAET WILTIO3UI0, UTO HOBOE MECTOIOIOMKE-
HUE Tela 3aBUCUT TOJBKO OT OJHOTO €ro MPEABIAYIIETO0 COCTOSHUS.
Ho, paccmaTpuBas qBM)KEHUS Tena 10 MHEPLUH KaK MOTOK BEIIECTBA,
JIETKO TIOHATH, YTO HOBOE MECTO IOJIOKEHHE Tejla B PABHOW CTETICHU
3aBHCHT M OT Mpe]] MPEIbIIyIEro MECTOMONOKEHNUS, U OT MpeA Mpex
npenpitymero u T.4. OTKyna cleayeT To, YTO CKa3aHHOE BBIIIE CBU-
JETENBCTBYET O XapakTepe CBOOOIHOTO JBIDKEHHS BEUIECTBEHHOTO
Tena (10 MHEPLMHU) MO KPyroBoil opbute, 6€3 MOMOLIM KaKOH-In00
«cwiel TroTeHus». [logpobHee 06 3TOM MOXKHO MIPOYUTATH B MOHO-
rpaduu [Torora b.M. «TexHonorus u Mmeradusuka rpaputaun» [2].

Kax BuznnM, 0TKa3 OT BpeMEHHM OKa3aJcs BeCbMa MPOTYKTHBHBIM
marom. Bpems ecTs BbImyMKa CO3HaHMS — KOHIEMNIUS yMa, CIOCO0-
HOT'O TIOMHHUTH OBIBIIYIO peabHOCTh M BOOOpPaXaTh peaisbHOCTH OY-
JYIIYI0, U3 KOTOPBIX, OJHOW PEaIbHOCTH YK€ HET, a IPYroM €llle HET,
W TIOTOMY BpeMs He sBIsieTcs Gpu3nueckor cyOcTannuein. Boobdpaxka-
€MO€ B CO3HAHWU €CTh BUPTYAJIBHOCTh, TO €CTh BCETO JIMIIb KOA Ha
MaTepuaIbHOM HOCHUTENE, CIOMail KOJ — M HET OT BHPTYaJbHOTO U
ciena, a eCTh M OCTaeTCs BCeTja O/{HA JIMIITh MaTepus B IyCTOTE MPO-
CTpaHCTBa, KPOME KOTOPHIX HET B peaslbHOCTH OoJiee HIuero. KomoOu-
Haisi parMeHTOB BEIIECTBA B MYCTOTE MPOCTPAHCTBA HECHOCOOHA
BOCCO3/IaTh €Ille OAHY (PU3MYECKYI0 CYOCTaHIIUIO, B TOOABJICHHUE YKE
CYLIECTBYIOLIUM JBYM, BEIIECTBY M MPOCTPAaHCTBY. Bpemsa — onHa u3
HaIINX TaJUTFOIMHAIAH.

ITonnmaro, MHOTUM y3HaTh 00 3TOM OyaeT HempusATHO. B cBoe
Bpems1, Oputanckuii Bpad J)xoH CHOy yCTaHOBMII, YTO XOJIepa MOXKET
BEI3BIBAThCA (DEKaTMSAMHU, TOMABIIMMH B BOJIY. 3a 3TO OH OBLI TOJ-
BEPTrHYT CaMOW KECTKOW OOIIECTBEHHOW M Hay4YHOH OOCTPYKIMH —
JOASIM OBLTO OY€Hb HENPUATHO Y3HATh, YTO OHU HHJIM TaKylO0 BOAY Ha
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HOPOTSKEHUU JecATweTHH. BoT moueMy NofsiM Tak TPyIAHO IOMe-
HSTh MUPOBO33PCHUE U MPHU3HATH, KAKOH JDKMBOH WHQOpMaIeid OHH
NOJb30BaINCh. BBeneHne BpeMenn B (U3UKY, @ BMECTE ¢ HUM U He-
YMEPEHHOTO KOJIMYECTBA MAaTEMAaTHKH — HacbllleHHE €€ (PUKLUSIMH,
YTO PE3KO CHU3UJIIO €€ TEXHOJOrMYeCKUil moreHuuan. EcTecTBEeHHO,
3BYYHT BBIPAXKECHHE «XUMHKO-TEXHOJIOTUUYECKUI», HO HE «(PHUIUKO-
TeXHOJIOTHYEeCKni». Bpems Bramummm B (u3MKy Torzaa, koraa '"yde-
HUS" CTaJIM CO3/1aBaTh CO3HATENBFHO KaK MHCTPYMEHTBI B THUYECKOM
0oprbe, moNb3ysICh aypoi "HaydHOW OecrpHucTpacTHOCTH" Kak Cpel-
cTBOM MNpUKphITH. Kak yrBepxkaaoT ¢uiaocodbl, PU3UKY Tpaauid-
OHHO CUMTAIOT HayKoi o mpupoae. Ho peanbsHOCTb, OKa3bIBAaET, YTO
3TO He coBceM Tak. Pu3uka, OyaydH TOJIBKO YaCThEO KOMILIEKCA 3Ha-
HUI 1 MU(OB, HA3IBAEMOT0 HAYKOM, HUKOT/Ia HE CYIIECTBOBaJIa U HE
CyLIECTBYET cama 1o cebe, BO BCe BEKa, OHa OblIa OCHOBOI penuru-
O3HBIX YUCHHUH, SBISIBINUXCSI OCHOBOW TOCYIapCTBEHHOM HCOJIOTHH.

Deiiepaben 00BABIII HAYYHOCTD («CIMEHTH3M») MPaKoOeCHEM.
To ecTb OH ajgpecoBan HayKe Te ke OOBHUHEHHUS, KOTOpbIE IPEXIE
Hayka B CBOW «TepOMYECKHH BEK» aapecoBana MHCTUTYTY Llepksu.
Teneppr @eiiepabeHn Ha3Bal HayKy «HAWOOJee AarpecCHBHBIM U
HanboJiee JOTMAaTUUYECKUM PEIMTHO3HBIM HHCTHTYyTOM». U apyrue
¢duocopI-peNITUBUACTHI (B XOPOIIIEM CMEICIIE 3TOTO CJIOBa) OTpPHUIIA-
IOT CTPEMJICHUE HAYKU K OTKPBITHIO OOBEKTHUBHOM UCTHHBI; OHH pac-
CMaTPHUBAIOT €€ BCETO JIMIIb KaK €lle OJHO COLHMAJIbHOE SIBJICHUE, HE
Oosiee (yHIAMEHTAIBHOE, YeM KyJbT IIOAOPOJHS WM IIAMAaHCTBO.
KcraTn, B «reponueckuii Bek Hayku» — XIX Bek, CyIIeCTBOBaIH Mpa-
BWJIa XOPOIIETO TOHA YHHMBEPCUTETCKOM MEeNaroruky, Hampumep,
npodeccop He JOKEH BBIXOJUTH Ha Kadeapy, eciii He TOTOB H3JI0-
KUTb CYTh IIpe[yIaraeMoi Teopun 0e3 oOpaleHns: K MaTeMaTuKe.

Bomnpeku pacnpocTpaHEHHOMY yOSKICHHUIO O «TOYHOCTH» MaTe-
MaTHKH, JIeTKO MOKa3aTh, YTO 3TO AaJEeKO He Tak. Jlaxke Takoe mpo-
cToe npeodpa3oBaHue yOeKIaeT HaC B 3TOM

I=VI={(-D)* (D) =v=1*/-1=i¥=1=-1
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Huxorma He ObIIO, M IO CHX IOP HET, CTPOTO JIOTHYECKOTO 000C-
HOBaHMs TEOpUU HTHX uwucel. Ilosromy dpanmysckuii yueHsiid I1.
Jlammmac cuwmTan, 9ToO pe3yNbTaThl, MOJTy4aeMble C IOMOIIbIO MHUMBIX
qucel, — TOJbKO HaBEAEHUs, IPUOOpeTaloIIye JOCTOBEPHOCTh JIUIIb
Mocje UX NOATBEPKACHUS MPSIMBIMU JOKA3aTeILCTBAMH.

ToBopsT, uTO A1 TOrO, YTOOKI 3AIyTATHCS C IOHSATHEM O BpeMe-
HH, HYXHO OBITH JOCTATOYHO YMHBIM, YTOOBI 3HAaTh, YTO YTO-TO HE
TaK, U HEJOCTATOYHO YMHBIM JJIsl TOTO, YTOOBI TIOHSTD, YTO K€ UMEH-
HO He Tak. Ho /1eno TyT He TOJBKO B HEJOCTATKAX WHIUBHUIYaTHHOTO
yma. @usnka (He Bce 3TO 3HAIOT) — Hayka MeTpoJoruyeckas. Ho, Tak
CJIOXKMJIOCh MCTOPHYECKH, HE BCE HCIONb3yeMble B (PU3HKE MEpbI
MMEIOT €CTECTBEHHO NPUPOJHBINA XapakTep, OTCI0OAa B Hell M m300u-
ne (HopMyn mepexosa OT HEECTECTBEHHBIX MEP K MepaM €CTEeCTBEH-
HbIM. DakTHUECKN W3MEPEHNE BPEMEHH CBSI3aHO C MU3MEPEHUEM JIBH-
KEHUsS. A JBIKCHHE U3MEPSIETCs JBIKCHHUEM (HApUMep, ABWKCHH-
€M 4YacoBOi crpenku). [limHa — JUIMHOHM, HampuMep, JJIMHON JIOKTS,
JurHoH ctonbl (PyT). Bec namepsiercst Becom, 00bEM 00BEMOM U T.11.,
Wnauye roBopsi, €CTECTBCHHO-IPUPOAHAS KOJIMYECTBEHHAs OLICHKA
000 MaTepuallbHOW CTPYKTYpBl MPOHM3BOIMTCS ATAJOHHBIM 3Jic-
MEHTOM TOW e camoi CTpyKTypbl. Ho, kTo-HUOYAb U Tae-HUOyAb
nu3Meps1 00béM KoMmHaThl KyOmkom? HeymoOno, cormacutech. st
HEHTpanm3alMy yKa3aHHBIX HEYJOOCTB, €CTh MareMarhdecKas Mo-
JIeJIb BBIYHMCIICHUS! 00bEMa MapajuleNnenunesa Ha OCHOBAaHUM JaHHBIX
M3MepeHwust IHH ero péoep. JIroObie popmMynbl (MaTeMaTHIECKHE MO-
JIeNn) B (PU3UKE PeLIatoT MPoOJIeMbI, OI00HBIC 3TOH HpolIeMe.

UzBecTHBIM sIBIsIeTCSt (PaKT, YTO BO BCEX HAYUYHBIX 3KCIIEPHMEH-
TaX, B KOHEYHOM CYeTe, MBI M3MEpsieM TOJIbKO MPOCTPaHCTBEHHBIE
uHTEepBaabl. HU ofjHa M3 TakMX BEJIMYMH KaK Macca, CUia, SHEeprus,
3JIEKTPUUIECKUHN 3apsid, BPEMS, UMILYJIbC U T.J., HE U3MEPSIETCS] HEIO-
cpenctBeHHo. Bpems mponukio B ¢uzuky BMecte ¢ Gopmynamu. B
MPUPOAE €CTh €CTECTBEHHBIC MArHUTHI, HO HET €CTECTBEHHBIX LU(ep-
0s1aTOB. 3aTO MHOIO PETYJSPHBIX HMUKIUYECKUX JIBWKeHU. Ho ka-
KOE-TO U3 HUX JIOJDKHO OBLIO B35ATO 3a oOpasem. Yackl, kak mpudop,
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MoOAeIUPYIOT ABMkeHHe COoNHIIA BOKPYT 3eMIIH, KAIMOPOBAHBI dTUM
IBIWKEHUEM. B oTimume oT HeOocBoa, nudepOiaT 4acoB JOCTYIICH
HaOJII0IeHHIO B JTI00YI0 MOTOAY U THEM U HOYBIO, IOAETIEH HA paBHbIE
yacTtd # T.7. OTHAKO OYEBUIHO, HE OyAb B T€X MIMPOTaX, TAE 3aPOIH-
Jach UBWIM3AINSA, PETYISIpHOTO JBMkeHUs CoiHIla IO HeOOCBOAY,
NpPEACTaBICHUE O BPEMEHU HE CIOXHIOCH OBl M, BO3MOXKHO, JIOIU
Torma >Xuin 061 Oosee cyacTinuBo. YemoBedeckuii yMm cirabd, HO THOOK
U, Pa3yMeeTcsl, BCET/1a MOKET 000CHOBATh, YTO BPEMS SIBJISIETCS «II0-
JIE3HBIM TIPEIyOCKICHUCM).

OCHOBOH BCAKOTO M3MEPEHHsS BPEMEHH SBJISETCS TOYHO IOBTO-
pstomieecs: ABMKEHHE, a MOCIEHEEe 4Yalle BCEro MpencTaBiseTcs
paBHOMEpHBIM BpaieHueM. [Ipu 3TOM 0 «paBHOMEPHOCTH» Bpallie-
HUS IPUXOJIUTCS CYJUTH JIUIIb 110 HAIIEMy YyBCTBY, HOO €ro CTporoe
OIIpElIEIIEHNE — «PAaBHBIE YTIIBI B PABHBIE IPOMEKYTKH BPEMEHU» —
yKe MpeInoaraeT HalTaue croco0a M3MEepeHUsT BpeMeH!. 3HaYCHHE
BpPEMEHH, KaK OTHOIICHUE JIBYX JIBW)KCHUN — U3MEPSAEMOT0 U 3TaJIOH-
HOTO — SIBJISICTCSI, 110 CYTH, BEIIMYMHON Oe3pa3MepHoi. UToOBI OTIIH-
YUTh 3Ty 0e3pa3MEpHYI0 BEIHYUHY OT APYruX Oe3pa3MepHBIX BEIH-
YHH, PSJIOM C 3aIKChI0 € BEIMYMHBI JIENIaeTCs NMPUMEYaHue, — CeK.
Yrom — 3TO OTHOLIEHUE JUIMHBI IYTM OKPY>KHOCTH, OTPaHUYCHHOMN
TOYKAMH TIEPECEUSHUSIMH €€ ABYMs paJnycamu, K JUIMHE paauyca.
Takum 06pa3oM, yrosi — 3T0 OTHOIICHHUE JIBYX JITHH, — BEJTMYUHA Oe3-
pasMepHasi, XOTs, JUIsl TOTO, YTOOBI OTJIMYUTH ATy Oe3pa3MepHYIO Be-
JUYMHY OT JAPYTUX 0e3pa3MepHBIX BEIHYWH, PAJIOM C €€ 3HAYeHHUEM
MUIIYT NpUMeyaHue pan (paauaH). YToj, Kak U Bpems, Kak Jrooas
Oe3pa3MepHas iepeMeHHas He MOXKET UMETh UCTHHHOM JIOKAIH3aIIHH.
Ona paxe He HaxXOAWTCS y Bac B rojoBe: ecim 3TO TakK, TO OH TaKKe
HAXOAWTCS U Y MEHS B TOJIOBE, M B TOJIOBE y «IIO0OTO IIKOJIBHUKAY.
Uto kacaeTcsi MaHWUMYJSIIUA ¢ Pa3MEPHOCTHIO, TO, HApUMEp, CHIIA
TATOTEHUsS MosBmWiIack B (usuke uepe3 3BT HrioToHa ¢ pasmepHO-
CTBIO KI’M™, HMEIOLIas Majao OOLIEro ¢ pasMEPHOCTHIO (Ma) CHIIbI
krmc2. OcoOeHHO MHE HPaBUTCS KBaapaTHbIA kuimorpamm! UToObl B
dhopmyiie 3BT pasMepHOCTH NHpaBOil W JICBOM YacTH COBMAANH, K
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IPaBUTALMOHHON IOCTOSHHON MPHMKJICHIN pPa3MEPHOCTh MKrlc?.
Kro-HnOynp MOXeT OOBSCHHUTH CaKpalbHBII CMBICI Pa3MEPHOCTH
IpaBUTALMOHHON MOCTOSHHOW? ToJIbKO HE OOBSACHSNTE HA OCHOBE
TOr0, 4Ero He IIOHUMaeTe BOBCE.

HpeBHue nexaaeHTs OT (DU3MKHU, HAa30 ApXuUMeny, MOIMEHHIIH
MOHATHE IIPOCTOTO MEpeMeIeHHsI 00BEKTa, KOHKPETHO — IepeMelLie-
HHE TEHM LIECTa M0 36MHOW IOBEPXHOCTH, IOHATHEM «BpemeHuy».
Jpyrumu cnoBamu, HabIoAaeMoe NEpEeMELIeHHe TeHHW OT MajlKH B
COJIHEYHBIX Yacax, MPOCTBIE METPBI, OHU MOJMEHMIN «dacamu»! 3a-
4yeM OBUIO BpaTh, YTO MPOILIO 2 Yaca, BMECTO TOTO YTOOBI YECTHO
CKazaTh — MPOIUIO 2 CaHTUMETpa Ha Hamem OynuipHuKe! Hopmaib-
Hble (PU3UKH, KOHEYHO, TOHUMAIOT, YTO BCE Yachl M3MEPSIIOT JUINHY,
TOYHEE — OTHOILEHHE JIBYX [UIMH, a HE BPEMS, HO JIEBaThbCA-TO YK€
HEKyJla — BCE TaK 3aITyTaoCh.

UyBcTBO BpeMeHH — MOOOYHBIA d((deKT U3MEepeHHs JBUKCHUS
JIBU)KEHUEM, CBSI3aHHBIA C IBM)KEHHUEM MBICIH B MPOLECCE 3TOTO U3-
MepeHns. 1-if 3akoH moHanoOmiIcss HpI0TOHY TONBKO ISl TOTO, YTOOBI
XOTh Kak-TO O00OCHOBaTh BBeAcHHE IMOHATUA abcomroTHoro MATE-
MATHUYECKOI'O BpemeHnu B CBOI0 — HaTypalbHYIO Guiocoduro. —
AOCOIIOTHOE, UCTUHHOE, MaTEMaTHYECKOE BPeMs caMo 110 cede U 1Mo
camMoif CBOGH CYIIHOCTH, 0€3 BCSAKOTO OTHOIICHUS K YeMY-THOO
BHEILIHEMY, IPOTEKAET PABHOMEPHO M MHA4Y€ Ha3bIBACTCS [UINTEIIHHO-
cTei0”. A mepBblii 3akoH HpioToHa: — Bcesikoe Tenmo mpoposmkaer
YIEPKUBATHCS B CBOEM COCTOSIHUH ITOKOSI MJIM PABHOMEPHOT'O U M-
MOJIMHEHHOTO JIBHXKCHHUS, TI0Ka U TIOCKOJIbKY OHO HE MOHYXIaeTCsI
MPUIOKEHHBIMU CHJIAMU U3MEHUTH 3TO cocTosiHue. Ho 3T0 naxke He
TUIIOTE3a, & HUYEeM (PU3MYECKH HE MOAKPEIUIEHHBIH MOCTynaT. DTOT
noctynar HelOTOH, nokanyi, 1o3auMcTBOBall y [amwiies, KOTOpPbII
NEPBBIM M3y4all JABMKCHUE MPOOHBIX TEl y MOBEPXHOCTH 3eMIIH, U
MPUIEN K 3aKITFOUEHHIO O CYIIECTBOBAHHH YCKOPEHHOTO U 3aMeJIJIeH-
HOTO JIBM)KEHUH, a TI03TOMY M TIOCTYJIMPOBAJ B KAUECTBE TEPEXOIHO-
IO paBHOMEPHOE ABMXEHHE, KOTOPOro U He Habmroxan. B gacTHOCTH,
nepexoJi OPOIIICHHOTO BBEPX MPOOHOr0 Tejda y MOBEPXHOCTH 3eMITU
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OT 3aMEJICHHOTO JIBWKCHHSA K IBMKCHHIO, YCKOPEHHOMY IPOUCXO-
JUT B TOYKE, & HC HA YaCTHU TPACKTOPUU €ro ABKeHUs. U, mosromy,
abCoOI0THOE MaTeMaTnieckoe Bpems HpioTOHA, Kak mapamerp, Mpu-
MEHUMO B IOJHOH Mepe TOJIbKO K aOCTPaKTHOMY pPaBHOMEPHOMY
JIBUKCHHIO, U €IIE, B KAKOKH-TO Mepe, K IBIKEHUAM, IMHEHHO K HEMY
cBoJAIUMCSl. Bce HEMMHEWHO pa3BUBAIOIIMECA IMPOLECCHI MO ATOU
MPUYUHE HE MMEIOT BPa3yMHUTEIIbHBIX MaTeMaTUYeCKUX Mojeneit. Bo
B3aMMOJICHCTBYIONIEH CUCTEME U3 JIBYX U 0OJiee BEIeCTBEHHBIX Tell,
U JaKe «MaTepUajbHBIX TOYEK», HE MOXKET OBbITh PABHOMEPHOTO U
MPSIMOJIMHEHHOTO JBIDKECHUS JJaKe B TOM CITydae, €CIIM OHU PacIioo-
JKEHBI Ha OTHOHN MpsiMON. TyT 0OBIYHO OCTAETCS «3a KaapoM» TO, YTO
YCKOPSIEMOE TEJIO HapalluBaeT CKOPOCTHh JBIKCHHS U, CIICOBATEINIb-
HO, WCTOYHUKY CHIIBI JJISi COXPAaHEHHUS IPHUKIABIBAEMOTO YCHIIHUS
MPUXOJUTCS CaMOMY TaKKe YCKOPSTBCS, TO €CTh pa3BHBAaTh BCE
Oombiryto MomHOCTh (F*V), moronss (meperousis) pasroHseMoe Teo.
Ho, Benp, u pasronsiomiee TejI0 Kak-TO HYXHO Pa3roHATh, U T.1. JO
oeckoneuHocTH. COBpeMEHHAss HayKa BOBCE HE CTOJIb TPYAHA U HE
CTOJIb COBEpPIIICHHA, KaK CTPEMHUTCS BHYIIUTHh HaM IIpONaraHjaa HayKu.
Takue e€ obOnacTu, Kak MeAMIMHA, (QU3MKA MW OMOJIOTHS, KaXKyTCs
TPYJAHBIMU JIMIIL [TOTOMY, YTO HMX IUIOXO MPEHOJAI0T, MOTOMY 4YTO
CyIIECTBYIONME y4ueOHbIe pa3paboTKU TOJHBI JIMITHETO MaTepHhaa.
Bo Bpems BOIHBI, KOTja Il aMEpUKAHCKO# apMUK TOTpeboBaock 3a
KOPOTKOE BpeMs MOJATOTOBUTH MHOTO Bpaueii, 0Kka3aloch BO3MOYKHBIM
CBECTH BCE MEIUIIMHCKOE 00pa3oBaHME K MOIYTOJA0BOMY OOyUEHHIO.
OHaKO COOTBETCTBYIONIME YUYCOHUKH JaBHO MCUE3IIH, TOCKOIBKY BO
BpeMsl BOMHBI HAYKY MOXKHO YIPOCTHTBH, 2 B MUPHOE BPEeMsI TIPECTHIK
HayKu TpeOyeT OOJIBIION CI0KHOCTH.

Wnes cratbu HaBesiHA YTEHHEM ,,MexaHUKU TOUKU" Dilnepa, TaM
eCTh TeopeMa, KoTopas GopMynnupyercs DHIepoM B CICACTBHH TIEp-
BOM K IPEIJIOKCHHIO JICBATHAIATOMY. B 3TOM CIEICTBUYM MBI YHTa-
em: «llpupamenue kBampara CKOpPOCTH OyJEeT MPOMOPIIHOHATHHO
MPOU3BEACHUIO CUJIbI Ha TPOWJIEHHBIM AjieMeHT nyTw». Jlanee xe
BBIBOJIUTCS, YTOKIIPUPALICHUE KBaJIpaTa CKOPOCTH MIPOHOPIIMOHAIBHO
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MPOU3BEICHUIO CHJIbI HA MPOMICHHBIA OTPE30UYCK IYTH, ACICHHOMY

Ha Maccy WM CHJIy MHEPIMU TeJblia». Teopema 3Ta BhIpakaeT-
_npds

Csl CIICAYIOIIUM ypaBHeHUEM: ¢ dc= a

rje, B 0003HaueHUIX Diliepa, ¢ — CKOPOCTh, p— CHIIA, S — MyTh, A
— Macca TOYKH, N — KO3(PPHUITHEHT MPOTIOPITUOHATEHOCTH. 3HAS Te-
Mepb, 4TO KBAApaT CKOPOCTH MPOMOPIMOHANIEH BBICOTE, DHiep BBO-
IIUT B pacdeT 0cobOe TOHSTHE ,,BHICOTHI CKOPOCTH', WU «BBICOTHI,
COOTBETCTBYIOIIEH JTaHHOW cKOpocTw». [10nb3ysach 3TUM MOHATHEM,
OH BMECTO ypaBHEHHUs CAC = npds muiier Ooyiee MPOCTOe ypaBHEHHE
dh = npds, rae h— BrIcOTa, COOTBETCTBYIOIIAsI CKOPOCTH C(h).

JIMTEPATYPA
1. Otinep JI. OcHoBbl tuHamuku Touku. M.-JI.: OHTH, 1938.
2. ITooB B.M. Texnonorus u Meradusuka rpasutaiun. / AO
«Konnepx «CosBe3uey. Boponex, 2018.

https://vixra.org/pdf/2011.0159v1.pdf
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3aragouyHblii XapakTep peaKTHBHOI'O ABHKEHMSA

YenoBeky, ¢ HE MAaTEeMaTHYECKHM, a C (PU3MUECKUM IMpOoQHIeM
CO3HaHUs, TPYAHO BCEPbE3 MPUHATH CYLIECTBYIOIIEE OOBSCHEHUE
IPUHIMIIA PEaKTUBHOIO JBMKCHMS, HAIIOMUHAIOLIEE paccKa3 OapoHa
MioHxray3eHa 0 TOM, KaK OH 32 COOCTBEHHBIE BOJIOCHI BBITALIHI CE0s
BMecTe ¢ KOHEM u3 Oonora. OOBsicHEeHHE NpUHIMIIA Oa3upyeTcsl Ha
3aKOHE COXPAaHEHUS UMITYJIbCa B MATEMAaTHUECKOH (hOPMYITHPOBKE.

OnHaxko, y 11000r0 (pU3MYECKOr0 3aKOHA, BEIPAXKEHHOTO B MaTe-
MaTHYIECKOM BHJIE, JIODKEH OBITh KOHKPETHBIN ®U3BNYECKUU wme-
XaHMU3M MCIIOJHEHUS, IPEANOoaraloinii OTBET Ha BONPOCHI JIOTUCTH-
YECKOI'0 XapaKTepa: «KTO» COXPAHSET, «YTO» COXPAHSET, (T U KAK»
coxpanser? Ho camoe rmaBHOe, kak mMeHHO oOecrneunBaercsi «CO-
XPAHEHHUEY», kakoB ero mexaHusMm? OTBeTa Ha 3TH BOINPOCHI B
HacTosIIee BpeMs HeT, 3aKoH AeicTByeT kak Obl «Ilo-Ll[yubemy Be-
nennto». Kpome toro, gaxe B yueOHUKaX WAET TIOCTOSHHAS TTyTaHUTIA
KOJINYECTBA JBIKEHHSI C UMITYJIbCOM CHUIIBI.

Bomnpeku pacnpocTpaHeHHOMY MHEHHIO, B TEXHOJIOTHIX MpUMe-
HSIOTCS HE 3aKOHBI IPUPOJIBI, @ OCHOBOIIOJATAIOIINE TPUHIHIIBI AeH-
ctBus. Kakue ke peanbHble NPUHIWIBI JACUCTBHSA IMOIICPKUBAIOT
OPUHIMAIT PEAKTUBHOTO JBIKEHUsI? JIBM)KEHHs, B COOTBETCTBUH C
HAYKOMH, B IPUHLUIIE, OE30IIOPHOTO.

Bonpoc cnoxHbli, BEJb U3-32 OTCYTCTBUS UCCIIEIOBAHUMN U pa3-
paboTok mo o0miel mpoOiieMe TUHAMHYECKOTO PAaBHOBECHS OOIb-
HIMHCTBY MEXaHUKOB TPYAHO J1aTh OOBSCHEHUE, HaIIpUMep, 3P QeKTy,
http://media.log-in.ru/rte/924£6274668b9ac860e4¢93025261f0af. gif
I7ie POJib IEHTPOOEKHOW CHIIBI KaKOe-TO BPEMS AJIsl MPY>KUHBI BBI-

MOJIHSET CUjla YHPYTOCTH TOW e TpyXuHbBL llompoOHee 31ech
https://www.youtube.com/watch?v=Jsytn] pS{8
Jemno B ToMm, uTo MexaHMKa HpIOTOHa — 3TO MEXaHUKa MaTepU-

AJIBHBIX TOYCK, a MPYXUHY HCJIB34d CBECTHU K MaTepHaanoﬁ TOYKC, HHU
(bHBHKO—MaTeMaTI/I‘JCCKI/IM, HH MHCTHYECKUM CIIOCOOOM. HI)Y)KI/IHEI
BKJIIOYAaeT B ceOs BCE IISITh U3BECTHBIX C APEBHOCTHU 0a30BBIX McXa-

23


http://media.log-in.ru/rte/924f6274668b9ac860e4e9302526f0af.gif
https://www.youtube.com/watch?v=JsytnJ_pSf8

Ilonog B.M. @u3suxa ons 110603HamMeNbHbIX NEHCUOHEPO8

HU3MOB — pBIYar, BOPOT, OJIOK, BUHT, KJIWH, U eHI€ HEeYTO, TI03BOJISIO-
1ee akKKyMyJINpOBAaTh JABIKEHUE.

OObIUHBI BUHTOMOTOPHBIA caMONET, Onaroaaps adpoArHaMHUYe-
ckomy 3¢pdexTy xKommeHcupyeT Bec. Pabora mpomemepa obecriedn-
BaeT pa30der Ha B3JIETHOM MOJIOCe /10 Habopa CKOPOCTH, HEOOXOAUMO
JUTST TIOSIBIIEHUST ad3POJMHAMUYECKOTO 3(PQeKTa, JOCTATOYHOTO I
B3n€ra camonéra. K aspommaamudeckomy 3pGeKTy MbI elié BepHEM-
cs. Ho, ynpoménHo, nponesiep, 3arpedaeT BO3AyX, OTTAIKUBAET €T0
HazaJ, W, TEM CaMbIM, OTTaJIKHWBAETCS OT CIUIOIIHOW Cpenbl BO3IyXa,
THET ce0s 1 Bech caMoi€T Brepén. CoOCTBEHHO, HUYETO TAMHCTBEH-
HOTO, TaK, B IPUHITUIIE, MBI M CAaMH TIJIABAE€M B BOZIE M XOJHM II0 3eM-
ne. [IpaBna, oOpaTM BHUMaHUe, NPY TUIABAaHUW HAC YJCpP)KUBaeT Ha
MOBEPXHOCTH BOJBI HE TOJBKO BBHITAIKHBAIOLIAs CHUJa, a €€ HEKUH
a¢dekT, CBI3aHHBIN ¢ HAIIUM ABM)KeHHEM Briepén. boiee HarmsaHbIi
npuMep, BOAHBIE JBLKH, 00 3ToM fanee. Ho, kak Okl TO HU OBLITO, €ClTi
HET BO3MOXXHOCTH OTTOJKHYTHCS OT YETO-TUOO MacCHBHOTO W YIIPY-
roro, 0COOEHHO TaK WJIM WHAY€ CBSA3aHHOTO C 3€MJIEH, TO CABUHYTHCS
C MeCTa HEBO3MOKHO.

HpI/IHHI/IH PCAKTUBHOI'O ABUXCHUA CBA3BIBAIOT YHUCTO C 3aKO-
HOM COXpaHEHHs UMITyJibca. To ecTh, IKOOBI, KOTrJa B MyCTOTY U3 Te-
Ja ¢ Maccoi M, mpom3BOAMTCS BHIOPOC BemlecTBa ¢ Maccoit AM co
CKOPOCTBIO V, TO 3TO TIOPOXKIAET UMIYJIbC paBHbI AM*v, a Teno mo-
JMy4aeT paBHBIA 1O BenuunHe wuMmIyibe (M — AM)*AV, mpuuém
HampaBleHHBIH B 0OpaTHYIO OT 3TOTO BbIOpoca cropoHy. U, SKOOHI,
Onaromaps STOMY CKOPOCTh PakeThl BO3pacTaeT Ha BelnWyuHy AV, B
OTCyTCTBHE TpaBuTanuu. Bpome mpocrto, HO M*v — He mMITyInbC, a
KOJIMYCCTBO ABMXKCHUSA, B HEM HCKOMY ILCI\/'ICTBOBEITI), TOJIBKO CHJIa
co3/MaéT M3MEHEeHHE IBW)KCHWsS, eclii e€ NelCcTBHe INTENbHO. To
ecTb mUIyT — m*Av = F*At, a npaBuiibHO, HA000pOT — F*At = m*Av.
[MonyunTes W3MEHEHHE KOJMYECTBAa ABMKEHHS TeJa MOXHO JIUIIb
TOJIBKO B CITydae MPOJOIDKUTENHFHOTO JAeHcTBHA Ha Hero cuibl. Cra
MEepBUYHA, HO U OHA HE MOXKET AEHCTBOBAaTh B OAMHOUKY. [IpyxuHa —
0OBEKT, SBIISIOMIUNACS CHHOHIMOM CHJIBI, 3TO HaM JIEMOHCTPHPYET.
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ITocMoTpuTe Ha PUCYHOK.

TIpyxuHa He MoxxeT ObITh CXKaTa OJHOH TonkKo cuioit F1, nponssoaumoit
nanslieM, 00 5Ta cuia OyleT paBHA HYJIIO JIO TeX MOp, MOKa BTOPOH KOHeI
MPYKUHBI HE CTaHET ONMHUPAThCS HA KaKOe-IMOO HEMOJBIDKHOE (HIIH JOCTATOYHO
MaccHBHOE) Tex0. M ToIbKO KOr/a 3Ta oropa MOSBUTCS, U BTOPOii KOHEIl NPYKHUHbBI
ynpérest B He€, To, 1oJ1 Bo3jeiicTBreM cuiibl f1— nociaanunka sl F1, Bo3HUKHET
cuna npoTuBozeicTBHA F2, 1 ee mocmaHHuK {2, KOTOPEIIA, PO Yepes npyKuHy,
OK&XET MpOTHBOJCHCTBHME JelcTBytomeid cuine Fl, yro wu npuseser
BO3HHKHOBECHHIO B TIPYKHHE CIKATHs, €¢ yIpyroit redopMaruu.

Jledopmanusi MOXET BO3HHKHYTH JIMIIb TNPH ACHCTBHM Ha TeJO JBYX
BHEIIHMX CHI. ['€OMETpHYECKH CHIIBI MOKHO HPOCYMMHPOBATh, TPHBECTH K
PaBHOJICHCTBYIOIIEH, HO BELIECTBEHHOE TEJIO HE MOXET B3aMMOJCHCTBOBAaThH C
TOJILKO OJTHOM CHJION.

Cron 1

MBI 3HaeM, 4TO BCETO OJIMH YEJIOBEK, OIUPAsCh C OJHOI CTOPOHBI
HOTaMH Ha 3€MJII0, a C APYTrOol CTOPOHBI — IIECTOM, KOTOPBIN JEPKUT
B pyKaX, B HarpyXXeHHYI0 0ap)Ky, MEIJIEHHO, HO OTOJBHUraer €€ OT
npuvaiga. A BOT TaHKEp, U3 KOTOPOro caMOTEKOM HedTh HAET B Xpa-
HUIUILE, TeHICHIUH YX0/a OT mpuyaia He oOHapyxuBaeT. C yuérom
U3J10’)KEHHOT'O NIPUXOJUTCS KOHCTaTUPOBATh, YTO TAaKOW BapUaHT pas-
BUTHS COOBITHI, TIPM KOTOPOM CTpPYS ra30B OKa3bIBaeT CHUIIOBOE JIaB-
JIEHHE Ha pakeTy, a caMa 00paTHOI'0 CUJIOBOTO BO3AEHUCTBUS HE UCIIbI-
THIBAeT, MPEACTABIsAETCS HepeatbHbIM. Ho 4T0ObBI pa3BuTHEe COOBITHI
[IUI0O MO CIIEHApHIO, NPEJCTABIEHHOMY Ha PHCYHKE, ra3oBas CTpys
JOJKHA OBITh YOPYro, M caMa Ha YTO-TO MAacCHBHOE OIMPAThCA.
Hayka 00 3ToM ymManm4uBaeT moTomy, YTO MOJTYaHHE — 30JI0TO.

B 50-x romax mpomuioro Beka COBeTCKHMIA y4€HbIM PUBKUHA, Tpo-
CTpemBasi CTPYIO BOABI IyJiell JoKa3all, YTO BOZa B STHX YCIIOBHUSX
JIEMOHCTPHpPYET CBOMCTBa TBEpHOro tena. CTpys pasneraercst yrio-
BaTBIMH OCKOJIKAMH, KOTOpBIC MpaB/ia 04eHb OBICTPO MPeodpa3yroTcs
B oOTekaemble Karuu. [lonarato, mpu BBICOKHX CKOPOCTSIX, OT CKOPO-
CTH 3BYKa U BBIILIE, I CTPYS r'a3a Kak Obl S3pEKTHPYET, 0OpeTaeT CBOM-
CTBa TBEPOrO Telna, a, 10 MPUHIIUIY OTHOCUTENBHOCTH, U BO3IYX, B
KOTOPBIIl Bpe3aeTcs CTpys, TOXKE HpeAcTaBisieTcs (3TO BaXKHO) TBEP-
IbIM OCHOBaHHEM (momocTtoM). Ecny Bel HUIEMHUTECH C BBICOTHI
TPEXMETPOBOIO TPAMIUIMHA O BOLY, TO YOeIUTeCh, YTO XKHUIKOE U
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TBEPAOE — MOHATUS OTHOCHUTENBHBIC, JKHJAKas BOAA MOXET OBITh
BeChMa TBEPIOH.

Hanee ocMorpute emé pa3, NPHUBEAECHHBIH BBINIC PUCYHOK C
NPYXHUHOH, HA KOTOPYIO JaBHT NaJIell, TaM €CTh BCE JUII OHUMAHUS
OPEKTHBHOTO TPHHIMIA PEaKTUBHOTO JABWKeHHs. OOpa3zHO ToBOpS,
npu OOJBIION CKOPOCTH MCTEYCHUS Ta30B UX CTPYIO MOXKHO YIIOJO-
ONTh METAUIMYECKOMY IPYTY, TEIECKOINMYECKH BBIPACTAIOIIEMY H3
METAUTMYECKOr0 TbeAecTana (BO3/ayxa), MOTHHMAIOUIEMY pPaKeTy
BBEPX Kak MOJHUMAETCS K MEepeKiajnHe TMphIryH Ha miecte. [anee,
OTOPOCHB IIECT, OH JISTUT YK€ M0 MHEPIMU N0 OaUTUCTHYECKOH Tpa-
CKTOPHH.

W3BeCcTHO, 4TO pEeaKTHBHAsI CTPYsS M3 COIIa PEAKTHBHOI'O CaMo-
JIETHOTO JBMTATeNsl WM PaKeThl UMeEeT y3Jbl spkoctu. [Ipu padote
aBUTaTeNs Ha (popcaxe 3a PEaKTUBHBIM COIJIOM BO3HHUKACT BHIUMAs
CTpPysl pacKaJ€HHBIX Ta30B, UMCHOIIAs XapaKTEPHYIO «IOJOCATYIO»
CTPYKTYpY, TaK Ha3biBaeMble qucku Maxa. [Tocmorpute Ha doTtorpa-
¢uto paboTel TypOOpeakTUBHOTO nBuratens Pratt & Whitney J58 Ha

(hopcaxe, B peakTUBHOU CTpye OTYETINBO BUAHBI TUCKH Maxa.

Y IOBIETBOPUTEIHLHOTO OOBSICHEHUS STOMY SBJICHUIO HeT. HOo MBI
BIIPABE UHTEPIPETUPOBATH OTO SIBICHUE KaK MPOSBICHUE YIPYTOCTU
9PEKTHPOBABIIEH PEAKTUBHOW CTPYH Ta30B, W MYYHOCTH IIOTHOCTH
3IeCh — O3TO KaKk OBl BUTKM CXKAaTOW IPYXKHUHBI, TOJTYYHUBIICH
MIPOYHYIO OMOPY Ha BO3AYX, IPU YAapHOM BO3JEHCTBHH CTPYH Ha He-
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ro. Botr mouemy HeT BBHICOKOT'OPHBIX CTAPTOB, MJIH CTAPTOB C BBHICOKO
JICTSIIUX CaMOJIETOB, HET M PEAKTUBHBIX CAMOJIETOB, JICTAIOIIUX BBI-
e 30 kM.

Hukro He X0YeT TepsATh OMOpYy, B pa3MeH Ha YMEHBIICHHUE CO-
MPOTUBJICHHUS BO3Ayxa. HaoOOpoT, CTapThl MBITAIOTCS pacrojaraTh
OJIMKe K 9KBAaTOpPHAIHHON 30HE, M HE U3-3a MU(UIECKON IIEHTPOOCK-
HOHOHM CHJIBI, @ MIOTOMY YTO Ha 3KBAaTOpe IiyOMHaA atMocdepbl 00Jib-
e, YeM B HaIINX IMUPOTaxX. A MOXET JIH pakeTa HaOUpaTh CKOPOCTh
B 0€3BO3IyIIHOM MPOCTPAHCTBE, TJIe CTPYE I'a30B HE HA YTO OMHUPATh-
ca?

YBepeH, HeT. A KaKkOBbI (haKThl — JEMOHCTPUPYIOT CIIEIYIOIINE
dorTo.

E EVERYTHING BUT SRACE!

AHanu3 TpaeKTOpWd NBW)KEHHS BCEX BBIMYIIEHHBIX, SIKOOBI B
«KOCMOC», PaKeT IOKa3bIBACT, YTO PAKETHI MOCIE HENOJIrOro MOoJIETa
BEPTUKAIIBHO BBEPX Pa3BOPAYMBAIOTCS U MPOAOILKAOT IOJET TOYHO

27



Ilonog B.M. @u3suxa ons 110603HamMeNbHbIX NEHCUOHEPO8

TaK jK€, KaK CaMOJIETHI, MapajuieJbHO 3€MJIC, 4 HE BEPTUKAJIbHO B
KOCMOC, KaKk HaM roBopsT. [Ioxoxe, pakeTsl B KOCMOC HE JIETAIOT.

B kakoil MOMEHT BO3HMKAECT OTJaya IPU BBICTPENC U3 PYXKbs?
ITocnenHue nccnenoBaHMs MOKA3bIBAIOT, YTO YK€ MOCIE BhUIETA YN
u3 ctBoja. To ecTh, TYT «TBEpHAsh» CTPysA MOPOXOBBIX T'a30B — 3TO
YTO-TO BpOJie OWIIBAPIHOTO KU, KOTOPBI OONBIION CHIIONH OBET B
ITyJTI0, OTIpaBIsis e€ B 1esib. He Oyab cTpyst «TBEPI0i», OHA HE MOTJIA
OBl TONKaTh TBEPAOE Teno. [IOHATHO, KUI-CTPYs OMHMpacTCsl Ha KOHEIl
CTBOJIA, U 3TO TpOSBIsLETCS B (popme oTmaum. A 3BYK OT BBICTpera
o0pasyeTcsi B pe3ysibTaTe «TPEIUHBD B OTHOCUTEIBHO TBEPAOM BO3-
IyXe, 3aTSTUBAaHUE 3TOM TPEIIWHBI, aHAJIOT B3pPhIBA BAKyyMHOH OOM-
Obl, TOPOXKIACT yJIAPHYIO BOIHY.

He Bce 3HatoT, 4TO pacy€éTHBIE METOMBI HA 0a3e MAaTEMaTUIECKIX
MOZEJIEH a3pOIMHAMUKHI HE HAXOAAT PUYHUH JJIS [TOJIETA HE TOJIBKO Y
MaicKoro xyka, HO s oObryHOTO camonéra. @opmysel, Tuna ¢op-
Mysbl JKykoBckoro, ¢ TpyaoMm «BeITAruBaoT» 10% HeoO0Xxoxumoit
NoaAbEMHON cuiibl. [IOHATHO, OHM € HE YYMTHIBAIOT, UTO Pa30rHAB-
LIMKCS Ha B3IETHOU MoJoce A0 OONBLIONH CKOPOCTH CaMOJIET, AajbIle
MEPUOJUUECKH YIAPAETCS O «TBEPABIA, HO YHPYrUuit» BO3IYX, U MOJ-
CKOKaMHu (TIPBDKKaMH) — KaK IO JISCTHHIIC — BBIXOJUT Ha BBICOTY
MarucTpaibHOro Kypca. Bor HouHas doTorpadus TpaeKTopun B3Ie-
TaIOMIEero caMolI€Ta, ciie]l OOPTOBBIX OTHEMH
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CxeMaTH4YeCKH TpaeKToOpHs B3JIETa camMoJiéTa, YCTAHOBKH €T0 Ha
Kypc W CIIEJJOBaHHE TI0 KypCy MOXXET OBITh MpEeACTaBIeHa CIexyro-
MM 00pazom

TEo ey

—

TaxkoB MeXaHN3M CO3J[aHUS CAMOJIETOM, OJHOBPEMEHHO — TSATU U
NOJJbEMHON CHJIBI MIPU ToJIeTe B KonebaTensHOM pexkume. Mrak, oc-
HOBHOHM CTWJIb MarrCTPaJIbHOTO JBIDKCHUS HAIIero camonéra — Oat-
TepdIsii, TOIYOK — CKOJNBXEHUE M0 WHepImu. KpacHbIMU JTUHHAMHA
BBIJICJICHBI 30HBI OTTAIKMBAaHUS camoyéTa oT Bo3ayxa. Ha Gombrioit
BBICOTE JUIS TTACCAKMPOB 3TH NMPBDKKH HE 3aMETHBI, PO HEyAauHBIN
NPBDKOK TOBOPAT, KaK O TPOBaje B HEKYIO BO3IYLIHYIO sMy. SIcHO,
YTO CaMOJIET — 3TO He IUPWKaO0Ib, U IPU OOJIBIION CKOPOCTH OH Kak
OBbI CKOJIB3MT IO MOBEPXHOCTH «TBEPIOTO M YIPYrOro BO3MyXa», Kak
YeNOoBEeK CKOJB3UT MO MOBEPXHOCTH BOJBI Ha BOJHBIX JIbDKaX. Bos-
MOXHO, KPBUIbS M XBOCTOBOE OINEPEHHE y COBPEMEHHOTO CaMoiéra
CIIy)XaT B OOJIbIIEH CTENEHH AJIS YIpPaBIeHHsS TAaKUMHU XapaKTepPUCTH-
KaMd JBMKEHHS JIETATEIBHOTO ammapaTta Kak KpeH, TaHTaxX, pbICKa-
Hbe (Kypc). He ciyuaitHO ckopocTh camonéra BeTHYrHA HHTEPECHAS,
U pa3Has, CXO/y HE BCEM IIOHATHAas, U OHA HE OJHA, a TPU CIeIyIo-
ue:

- UCTHHHas BozaymHas ckopocts (TAS), nelicTBurens-
Hasi CKOpPOCTb, TO €CThb Ta CKOPOCTb, C KOTOpoil JIA

’ JBHXKETCS OTHOCHTEIBHO OKPYXKAIOIIETO BO3JIyXa 3a
£  CY€T CWIBI TATH ABHUTaTeNsl. BekTop CKOpOCTH B 00IIeM
cllyyae HE COBMAaJaeT ¢ ImpoaoibHOil ockio JIA. Ha ero

OTKJIOHCHUEC BJIUAIOT YI'OJI aTaKu U CKOJIbXKCHUE .]-[A,

- ckopocth 1o npudopy (IAS), ckopocTb, KOTOPYIO IIO-
Ka3bIBaeT NPUOOP, U3MEPAIONIHIL BO3IYLIHYIO CKOPOCTb.
',{ﬁ' Ha mo60if BbICOTE 3Ta BETHYMHA OJHO3HAYHO XapakTe-

i pH3yeT Hecyllle CBOMCTBA IIJIaHepa B AAHHBIH MOMEHT.
3HaueHne IpHOOPHOI CKOCTH HCIIONB3YeTCs MPH IHIIO-

A-xpen, Boranraw, Bprexae  TUpOBanuu JIA.
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- ckopocTb myTeBast (GS), ckopocTs JIA OTHOCHTENBHO 3eMJIH. 3aBHCHUT OT BO3-
JIYIITHOM CKOPOCTH, CKOPOCTH M HAIPABJIEHHS BETpa. 3HAUEHNUE PACCUUTHIBACTCS MITH
H3MepsieTcs NpH MOMOIIM TEXHUYECKUX CPEICTB CaMOJETOBOXKICHHUS. cnonb3yercs
IIPY PELICHUH HABUTALMOHHBIX 3a/1a4.

[anee cnenyer moydeHue K CKa3aHHOMY, NMOYYEHMH MHOTO B

«Hayvanax» HproTOHAa, IOCIIEAyEeM €ro IpuMepy.
IHOYYEHHE

Kak cka3zaHo Bbllie, MPUHIMII PEAKTUBHOTO JIBWKEHUS, HAUMHAS
¢ LImonKoBCKOT0, CBSA3BIBAIOT C 3aKOHOM COXPaHEHHS UMITYJIbCA.

Ho, unras omycs! LlnonkoBckoro, mnoHMMaems, OH HE 3HaJI, YTO 3TOT
3aKOH MMPAIMEHUM TOJIBKO K 3aMKHYTHIM CHCTeMaM, B 9To m*AV — 310
HE UMITYJIBC, 4 MTACCUBHOC KOJIMYCCTBO JABWXCHUA TCJIa, 4 AKTUBHOCTD,
CIOCOOHOCTD K ACHCTBHIO, — IPUCYILA UMITYJIbCY CHIIBI — F*At.

Unen 1{noiakoBCKOro 4acTo MOABEPravch OOCYKJICHHUIO HA CTPaHH-
axX TEXHWYECKOW IMe’aTH; OHM KPUTHUKOBAIUCH NMpodeccHoHaIaMH,
WHOTJa OCYXJIaJHNCh, HAIPUMEP, CO CTOPOHBI HEMEIKOTO HHXXEeHepa
Jlanemana. Cratbs Jlamemana, B KOTOPOM OH, MEXKIY TPOYHM, CAEIIaT
psin 3amedyaHuil ¥ o nosoxy pabotsl L{nonkosckoro «HMccnenosanue
MHPOBBIX IMPOCTPAHCTB PEAKTUBHBIMH ITpuOopamm», K., 1926, BbI3Ba-
na Bo3pakeHHe L{MOMKOBCKOTrO, KOTOpoe U OBUIO OMyONHKOBAaHO UM
coBMecTHO ¢ pabotoit «Kocmudaeckas pakeTta. OmbITHAS TOATOTOBKAY,
K., 1927.

BoT kak mpeacTaBuil CBOM NEPEKUBAHMSA MO MOBOAY KpUTHYE-
ckux 3amedanuii Korncrantua Dayapaosud: «KTo cormacurcs ¢ Hen3-
BECTHBIM YEJIOBEKOM, HalaJaloluM Ha OOLIeTpU3HaHHBIE aBTOPUTE-
Tbl. MBI ciTymaeM He TO, 9TO THXO U 33/JaBIIEHO, a TO, YTO TPEMHT 3a
rpanunei. KputukoBats ke W pa3doupath rpeMsiiee B IeYaTd MBI HE
B cuiax. JlJig 3TOro Hy>XHO OBITh T€HHUAIBHBIM, a MBI JIFOJH 3aypsii-
ueie. 1 uro rpemut! I'pemMuT aBTOPUTET, KOTOPOMY TO3BOJISIFOT OIIH-
0aTbCsl U BpaTh, TPEMUT BCSKHH, UMEIOIINN CBSA3M B CHIIy POJCTBA,
KalnTana, HacjeICTBEHHOro MorymiecTBa. CKONBKO HEBO3MOXKHOM
YemyXxH MevaTajgoch U ceiuac rmeyataercd B XKypHajlaX. OTO OTHAaCTH
XOpOIIO: JIOKD TaNaeT cama COOOW W He CIeQyeT IPersTCTBOBAThH
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pacripocTpanenuto uiaeil. Ho Hexopolo, 4To mpaBo rojoca MMEIOT
TOJILKO CWJIbHBIC WIIM YCTAHOBHBIIHECS aBTOPUTETHI U JAMILIOMHPO-
BaHHBIC yueHbIe. OCTATLHBIX OHU JKE JIaBST, KaK KacTay.

HoBblif B3MIIs] Ha CYIIHOCTh ¥ BO3MOXHOCTH PEaKTHBHOTO JIBH-
JKEHHUS ObLT pa3MenIEéH MHON Ha HECKOJIBKUX MHTEPHET-pecypcax, oJi-
HaKO MHOTHE YHMTATEIIA HE CMOTJIM MPUHATh MO KOHIEHINI0. Mup
W3MCHWIICS CHIJIBHO, a "TIPUIMYHBIC JIIOMU" OCTAIMCh TEMH XK€ B Ca-
MOM TIIOXOM CMBEICIIE, TI0- MIPEKHEMY HE TyMaloT JAIbIIE ITOJI0XKCH-
HOT'0, HO TIPH 3TOM CTaBsT cebe 3TO B 3aciyry. [lombITatoch MPUBECTH

HUX K UICTUHEC C IIOMOIIBIO IKOJBbHOI'O y‘-Ie6HI/IKa (1)I/ISI/IKI/I HaH;[c6epra.

§ 184, Peanuun aemmyuiefica MHIKOCTH H €€ HCNOALIOBANME.
[Mowioxps Ha Crodl COTHYTYIO MO NPAMBM Y IIOM CTERAAHHYIO
rpyliky, coeaMlepuyio pe3unoboli TPyGKof ¢ BOAGNPOBOAGM
{puc. 318). Ilpw ncredenny Bogn TpyGry Gyier orGpackeart

it
Puc. 318. Mpu orxpusanuu Kpana Puc. 319, Tlpw essesenns nanpee-
MIOTHYTUR TPYGRD HANHHOCT M- ACHHA TEUCHHE BOAW  HA TRYGRY
raTRES N0 HANPABICHIID CTPETKI ACACTRYCT CHa PeaKHum CTpYM

BOSN

6 HanpaBhrenHe crpeaxu. JLiAa olBACHEHKA 3TOCC ONLITA pac-
CMOTPHM CHJTH, AEACTBYIOLME CO CTOPOHB! NPOTCKAMKALER HHL-
KOCTH Ha K30THYTYI0 TPYORY. [Tycrh ®uakocTs BXOAHT B TPYGKY
CO CHOPOCThIO T (pre. 319) 1 BRIXOART W3 TPYOKKM CO CROPOCTHIO
@y Jlonyerum Anf opocTorkl pacuera, 4ro TpyOka mMmeer
noBciody OAHO W TO e CcedeHHe.
B rakom cayuae cxopoctH ©, M U;
o MORYJIH0 pabHbl, HO HANPaBAEHHA
Hx pazanunb. Chejosareibio, Cro-
pOCTh MoAyuaer npupauenve Ag=
= Oy—9;. 370 O3nadaeT, HTO NpM

! TeYeHHN N0 H3OTHVTOR TPYOKe MHA-
i [ KOCTh MCTIBTRIBEET YUKOPEHIE, Cpeils

l HEE IHAYEHWE KOTOpOro HanpaBeno

%1 B0 BEKTOPa Aw. YCHUPBFIHE' co-

‘ ' Ly OGUE@ETCA MIAKOCTH CHIaMH, ¢ KOTO=

i | PaiMi CTEHKM TPYOKH JieficTBYOT Ha

Puc. 320. Beacpro spaug-  HHAKOCTE. I'Jlo TPETheMy 3aKOHY Heio-

ercq B cropony, obpatnyio  TOH@ HA TPYGRY €O CTOPOHBI NI-

HANPABACHNE  BWETOHAHWR KOCTH Mﬁt‘l‘l‘l)’e‘l cHAa J‘I:pO:I’H!.Dn,eﬁ-

cTpyn creun F, nanpaBaennas npoTHBONO-

AOWHO BeKTOpy AD. ITY CHAY MM

OyaeM HasBBaTh CHAOH peakuHu crpyy auakoctH. B onucan-

HOM ONKTE MPyYOKa OMKAOHAEMES & CMOpony cutol  peaxyuu
cnpi.
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CMOTpUM Ha PUCYHOK W TOJBEpPracM OECTIPUCTPACTHOMY aHAJH-
3y ckazaHHoe JlanmcOeprom, 4ToObl pa3o0iIadyuTh €ro Tam, e OH
BBOJIUT YMTaTeNs B 3a01yXIeHHE, IOAMEHSS JOKA3aTeIbCTBO BHYILIE-
HUEeM. Bo-TiepBBIX, ¢ OJJHOW CTOPOHBI OH MPaBHIIBHO NOKA3bIBAET, YTO
BBITEKAIOMIAs CTPYs CO3MaET criioBoi 3 (eKT Torna, Koraa ynupaer-
cs (omupaeTcsl) Ha IPENsITCTBHE — U3rH0 B TpyOKe, HO, ¢ APYrol CTo-
POHBI, KaMy(QUIUPYET 3TO OOCTOSITENBCTBO MYCTHIMH Pa3roBOpPaMHU O
CKOPOCTSIX M YCKOPEHHUH, MOAMEHSET NPUYMHY CleAcTBueM. Bo-
BTOPBIX, Ha puc.319 mpaBWIILHO TIOKa3aHO HANpPAaBIICHWE ICHCTBUS
CwIbl, a Ha puc.318 — moasor, cTpeika yKka3plBaeT HalpaBJICHUE JIBU-
JKEHHs TPYyOKH OTIIMYHOE OT HalpaBlICHHs] NEHCTBYIOLIEH CHIIBI, OT
TOTO HaIpaBieHUs, KOTOpPOe MoKa3aHo Ha puc.319, To ecTh MOKa3aHO
HarpaBJIeHHE, OPUEHTUPOBAaHHOE Ha (OPMUPOBAHME JIOKHOTO HPE-
CTaBJICHHUS O PEaKTHBHOM JIBIXXEHUHU. Eciii OBl B peallbHOCTH MPOHMC-
XOJIUJIO TaK, Kak MoKa3aHo Ha puc.318, To HU OJIUH MOKapHUK HE MOT
OBl yaepaTh [IUTAHT B pyKax, a JiepkaT. [Jis mposBiIeHus neicTBHS
CHWJIBL, c1a00 3PEKTUPOBAHHON CTpYye, HY)KEH YIIOp, XOTs ObI B opme
n3ruba. OgHAKO YUTaeM Janee.

Ha pHC. 331 nokasaua MexaHH4ecKas MOJIENb, HW/LJTIOCTPH-
pyloas npuHOHN feiicTBuA pakethl. Ilpyxkuna, crAnytas

HHTKO#, BJIOXeHa B paMKy. [Ipyuna urpaer poab nopoxosore
sapsina. [lepexikeM HHTKY; 3TO COOTBETCTBYeT CrOPaHHMIO

Topox 7 Y
%]

- (LRI RTINS

/

i
AL
AN
Pre. 330. ¥Yerpoiictso no- Prc. 331. Ilpysxuunas wogeds par
pOXOBON paKeThl KeThl

nopoxa. [Ipyxuna, pacnpamasificb, OKaKeT AaBJeHHe HA PaM-
Ky («peaxn#s nopoxXOBBIX ra3os») H BLUIETHT H3 PAMKH NOAOGHO
TOMY, KaK BBIJIETAIOT 1OPOXOBbie I'a3bl H3 OTBEPCTHA PAKETh.
PamKka e, Hrpaionias poib KOpnyca pakeThbl, HNOJYYHT CKO-
pocTb B [IPOTHBONOJOMKHOM HaNpaBJeHHH.
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Panyer, uro JlanacOepr TonkyeT paboTy peakKTUBHOTO JIBHUTATENs
C TMOMOIIBI0 NpYXHUHBI. [Ipr4éM MpyXUHBI, HU Ha YTO HE ONHpalo-
uieiicst ¢ apyroro KoHua. Bo3moxHo, eciu clienaTh paMKy U3 HEHO-
MJ1acTa, a NPY>XKUHY U3 THKEION CTaIbHOM MPOBOJIOKH, TO paMKa, Mo-
CJie MepeKUraHus HUTKU U CJIerKa CABUHETCA C MecTa, TaK Kak Ipy-
’KHHA, pacOpsAMIISACh, IOUYTH Cpa3y MOTEPSET KOHTAKT C PaMKOM, Mpo-
CTO YJIETHT BIPABO 3aJ[0JITO JIO TOTO, KOTJa OHa OYAET MOIHOCTHIO
pazxkata. BpeMs cuinoBOro KOHTaKTa MPYXXHUHBI C PAMKOH B OTCYT-
CTBHE ONOPHI cupara, At ~ 0, a, ClIeI0BaTENbHO, K HYJIIO YCTPEMUTCS
u umnynbe F * At, momydeHHbI paMkoil. TOYHBIH CMBICI TaKkoro Jia-
THHCKOTO cJioBa Kak "impulsus", BmoiHEe mepenaeTcsi CIOBOM W3
"Hauvai ..." HeroToHa — "HaTuCK", BKIIIOYAIOIIEM B Ce0s1 KaK IOHITHE
0 HaIPSHKEHHOCTH, TaK U O MPOJODKUTENBHOCTH JEHCTBHUS.

[MocMoTpuTe Ha creayroIui puCyHOK 13 yueOHuka P.B. Tloms.

.
?

—

= . .8

Puc. 97. K 3saxonmy coxpamenus
uunyasca. Yesosex ycKopaer cmoe
ABMKCHHE N0 TCACKKE M coobulaer
ApH STOM TEACHKKE HMNYILC nNpo-
THBOMOAOKHOTO HANPABICHHMN.

Koneuno, korya Tenexka OmupaeTcss Ha 3eMITI0, YEIOBEK MOXKET
yHepeThCsl B TENEXKKY M OOMEHSATHCS ¢ HE MOMEHTOM HMMITYJbCa, a
eCJIM y TENeKKH OIOphl Ha 3eMII0 HeT? B mpaBoil 4acTu pucyHKa
n300pakeHbl YeaoBek (B ckadanape, OO OH 3a mpejeaaMu aTMoche-
pbl) U TeNekKa Ha KOTOPOH OH PACHOJIOXKEH, IYCTh OHU HaXOJSATCS B
COCTOSTHMH CBOOOJHOTO majeHus. Torma, mpu Maneniiei MOIbITKe
YyeJI0BeKa MOIIEBENIUTHCS, TENEXKKA YUIET HABCET]a U3-110]1 €r0 HOT, U
MPAaKTHYECKH 3HAYUMBIH OOMEH MOMEHTOM HMMITYJIbCA HE COCTOMTCS.
Hanee unét BooOIIe odpaserr cioBoOyaus. CTE0, 3a1ar0NIuii BEKTOP
BOCTIpUATHS WH(POPMAIIMKM B HANPABICHUU «3aBEACHUS 32 KOPATY».
Tyt u HeBeAOMas eIWHUIIA BPEMECHH, W HEBEJAOMO IMOYEMY, KOMY H
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yeM 00si3aHa («IOJDKHA») paKeTa, M MPOYHe CPeACTBa ISl TOAMEHBI
JIOKa3aTeIbCTBA BHYILICHUEM.

Hafinem cuay peakusy pwTexawolieh ctpyw rada, T. e
CHAY TAMM PEaKTHBHOTO apuraTens. [lyern CTpys rasa ynoout
W3 paKeTH 38 HHHILY Bpemeny Maccy, pasiyio p. flocropanus
974 MaCCa MMEAA TY e CKOPOCTh @, YTO M paxera, H obaaxana
uMnyabeos po, Ecas ckopocrh rasa B CTpye oTHOCHTEALHO
3emayu pasha g, TO ras, BWOPOWEHHHNA K3 PAKETH B eAHIN-
Uy Bpeseny, OGNANACT HMOYALCOM UO,,.. CAe10BATEALHO,
DPHpAEHUE HMNYALCE, KOTOPOE NOAYUALT MACCA W, PasHO

363

(o, —D)=pl, rae o — CKOPOCTL BhLITEK@OWeR LCIpyH
OTHOCHTEIbHO KOPNyca paxersl.

JLan Toro Yrolbl coobuyiTh ra3y TAK0E NPHPauLeHHe HMnyah-
ca 3a cn;;m:uv BpEMeHI!, PAKETA 104 HA ACHCTBOBATH Ha a3 ¢
ciaoit F'= :

CTBYIONLCH Ha TeA0 CHAC. 110 TPETLemy 3aR0NY HBIOTOR CTPYA
Ta3a AeNCTByer Wd parery ¢ cuaofl F=—F'=—pu. Taxuu
00pa3oM, CiIA PEaKiiy CTPYI, T. €. CHA3 TATH PEaKTHBHOIC
apitraveas, pasua —pu. HanosunM, uro j — Macca rasa,
ELITENAIOMWET0 H3 KOPNYLA PAKETH B CAMHULY BpeMeHM, g=
=0,,,— U — CKOPOCTb  CTPYH OTHOCHTETBHO paKersl. ra
CKOPOCTL HAMpaBJeHa NPOTHEONOJOMUO HANPABACHHIO, B KO-
TOPOM AETHT pakera; ciaa F=—p@ nanpapaena B 1y cropo-
uy, KVAa JeTIT paKera,

Ho, xak n3BecTHO, MPOCTO OTAEJECHUE OT Tejla HEKOH ero 4acTu
Mpu CBOOOTHOM(MHEPIIMOHHOM) IBIKEHHUH FIIM MIPH CBOOOJHOM IIa-
JIEHUM HUKaK HE BIUSCT HA XapaKTep JAIBHEHIIIET0 ero JBUKCHUS.
[IpumeHnTENBHO K CBOOOJHOMY MaJICHUIO 3TO JoKasan e ["amued,
a K MHEPIMOHHOMY — DWHIITENHH, MIPUHILIUI SKBHBAJIIEHTHOCTH TPaBU-
TaIlMOHHOM W MHEPIMOHHOW Macc. ToiapKo B IOroBOpKe, «0ada ¢ BO-
3y, KOOBIIE Jierde», BO3MOXHO, HO 3TO MHOEe. B Hamiem e cimydae
WCTHHA TIPOCTa, €CJIM HET M3MEHEHHUSI CKOPOCTH CTPYH, HET U yCKOpe-
HUS, 4, 3HAYNT, HEOTKY/1a B3SAThCS CUJIC TSATH.

PaccMoTpuM TOaXoa K peakTHBHOMY IBM)KEHHIO B TEpMHUHAX
«pEeTreHEePaTHBHBIN H «JIET€HEPATHBHEII, B3ATHIX U3 KOMMYHUKAIIU-
OHHOW WH)XeHepud. PereHepaTHBHBIM KOHTYp (WM "TOPOYHBIN"
KpYT') — 3TO IIeNb MEPEMEHHBIX CIIEAYIOIIET0 OOIIEro BHU/A: YBEIH-
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yeHue A BbI3bIBaeT yBeiuueHue B, yBenuuenue B BbI3bIBaeT yBenu-
gyeHue C, U, B KOHIIE KOHLIOB, YBelIH4YeHHE N BBI3BIBACT YBEIMUYECHHE
A. Ecnu Ttakas cucrema cHaOKeHa HEOOXOIUMBIMH HMCTOYHHKAMH
SHEPTUH, U BHEIIHHE (aKTOPHI €if 3TO MO3BOJISAIOT, TO OHA OyJAeT pa-
0oTatb ¢ Bce Oonblueil u 0OJbIIed WHTEHCUBHOCTHIO. B MexaHuKe
HproTOHA 3TOT KOHTYp BO3HMKAET NPH PABHOYCKOPEHHOM JIBHKECHUH
Tela TMOCTOAHHOM Macchl. Eciam yckopsemoe Tenmo A HapammBaer
CKOPOCTb JABWKEHUS, U, CIEA0BATENBHO, HICTOYHUKY CHIIBI — Teny B —
IJId COXpaHCHUA, IPUKIAABIBAEMOI'0 K TCITY A YCUisa NpuXoauTCsa U
caMOMy HapalluBaTh CKOPOCTb, YCKOPAThCS, AOroH:AsA Teno A. Ecre-
CTBEHHO, IJIs1 YCKOPEHHS Tesla B JOKHO CyIIecTBOBaTh YCKOPSIOIIEe
ero teno C. U tak mo 6eckonewHocTu. PazymeeTrcs, 311ech Mbl IMeeEM
Jeno ¢ (U3NIECKH HEBO3MOXKHBIM IporieccoM, a popmyne F =m * a
00s13aHBI IPUCBOUTH JCTCHEPATUBHBIN CTaTyC B OyKBaJIbHOM CMBICIIE.
IIporecc yCKOpEeHHOTO TBWKECHUS HE MOYKET OBITh JUTHTEIHHBIM.

U 6uonorus noarBepikaaeT ckazaHHoe Beire. [lamaromas Komka
C IIOMOIIbIO BpPAIlIEHUs] XBOCTA [IEPEBOPAUUBAET CBOE OCTAIBHOE TEJIO
U mpusemisercs Ha nankd. Ho co3mate tary 3a cué€r paboTbl BHYT-
PEHHUX CHJ M IIOTHAThCS 32 NTUYKOH OHAa HE MOXKET. DBOJIIOLIUS
HEMHHYEMO TIpUBelia Obl K TOMY, YTO KOIIKU JaBHO ObI JeTanu, Oyab
B IIPUPOJIe MUHUMAaJIbHbIE IPEAIOCHUIKHA K O€30I0PHOMY JBMKEHHIO.

OxoHuaTeNnbHbIN BBIBOJ. V3MeHeHHe XapakTepa IBHKEHHUS Be-
IIIECTBEHHOTO TE€NAa, B OTCYTCTBHUE OMOPHI — HEBO3MOXKHO, IPUYEM, KaK
C BBIOPOCOM BeIECTBa B MYCTOTY, Tak M 0e3 BeIOpoca. Ho oxonua-
TEJIbHBIM BBIBOJI — HE OKOHYATENbHBIM NpUroBOp. Bcerma HyxHO
OCTaBIIATh HAEKAY XOTh B UEM-TO, aTIyIIUM YyJEeC U CIaBbl. ¥YMe-
PEHHBIX IpeACTaBUTENEH aJIbTCPHATHBHOW HAyKM, KpPOME IIOMCKa
crocoba co3maHusi 0E30MOPHUKOB, MpecieyeT MaHWaKalbHAs HIes
HOJy4eHUs crioco0a 10cTyma K T.H. CBOOOJHON SHEPIUU.
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B gactHOCTH, crocoba co3maHusS HEKOMIICHCHPOBAHHOW CHIIBI,
JIEUCTBYIONIEH CO CTOPOHBI OKpY’)KarolIeH Cpebl Ha MaTepualbHbII
00BekT. Yero-to mogoOHOro cuiie Apxumesa, HO JCHCTBYIOIICH ¢
06011 TpeOyeMoil HHTEHCUBHOCTBIO B IIPOM3BOJIBHOM HallpaBJICHHUH.
Bcee xe Bumenu HJIO B ¢antactueckux ¢unpmax u Ha REN-TV.
Muorum uzBecteH 3¢pdext buddenvna-bpayna, «ieraromuii KoH-
neHcarop». I[lo Mmoum cBeneHUsIM, U Ha caMOM JIeJie, «JIETAI0IINE Ta-
penkm» (HJIO) mansiMu cepusiMu aBHO BBbITycKatoTcst Ha [laBnonap-
CKOM TPaKTOPHOM 3aBoje (IleX MOABEMHBIX MamnH). UTo oHM coO0i
MPEACTaBISIIOT, HE CKaXy, BOGHHas TaiiHa, CIeNlal0 TOJbKO HaMEK.
ITomuute pasroBopsl 00 MOHHBIX ABurarensx? [locMmorpure Ha pu-
CYHKH.

Puc. 1 Prrc. 2 Pic. 3

C omopoii Ha MarHWTHOE TI0JIe HE MOJIETHIb, OHO JIUIIb TIOBOpPa-
YHBAET CTPENKY KOMIIaca BIOJb CHJIOBBIX JHHHNA, HO TSITH B 3TOM
HarpaBleHUH He co31aéT. [Imams cBeun nmpecTaBIseT coO0H Iia3my,
YTO JOKA3bIBACT AIEKTPOCTATHIECKas MaIiHa Ha puc. 1. 3apsa 3emun
«TMOJOKUTEIBHBINY, ToTeHIUan ~ 127 BonbT Ha MeTp. [lnams cBeun
MPENICTaBISIET COOOM TTa3My, COCTOSIIYIO U3 MOJIOKUTEIBHBIX HOHOB.

[MoaTBeprkaecHHUEM 3TOrO CIIyXHT (opMa IUTaMEHHU CBeuu (puc.2),
U UMEHHO IO3TOMY OHO «OTTQJIKHBAETCS» OT IOJOXKHUTEIHHO 3aps-
kenHoi 3emun. Ha puc. 3, Ha 6a3e TOH e CBeuH, IMOKa3aH Kak Obl
pakera ¢ MOHHBIM JIBUTATEIEM, HE KOMIICHCHPOBAaHHAs CHJIa BO3HUKA-
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€T 3/leCh B Pe3y/bTaTe B3aUMOJECHCTBUS MOJIOKHUTEIBHO 3apsHDKEHHOMN
3eMiI ¢ TIOJIOXKHUTENBHO 3apsDKEHHOM CTPyEW pacKaléHHBIX Ta30B,
BBUJICTAIOUINX U3 PaKeThl, IO CYTH, miuasmMouaoM. Ho rae Haxoasarcs
OTpULIATENbHbIE 3aps/bl, HA KOTOPhIE 3aMbIKAIOTCS CUJIOBBIE JIMHUH,
HCXOMSAIIME W3 MOJOXHUTEIBHBIX 3apsamoB 3emnrd W masmel? Ha
«HebecHOM cBoze»? BOT BhIIIE 3TOr0 «OTPHLATEIHLHOIO» MECTa pa-
KeTa ¢ MOHHBIM JIBUraTeIeM yXe YCKOPSTHCS HE CMOXKET. XOTs MOJ-
HATBCSI MOXKET, 110 MHEPLUH, B Mpeesax OaJUTMCTHYECKONH TPaeKTo-
pHH, a OIyCTHBIIUCH B arMocdepy, CHOBA BKJIIOUUTH JIBUTATENb W
HOJNPBITHYTH MOBBIIIE, U TaK A0 BHIXOJa Ha OPOHUTY. A BOT BEpHYTh-
csl ¢ OpOMTHI Ha 3eMJII0 MMPAKTUYECKH HEBO3MOXHO. Tam, Ha opoOwure,
aTMocdepbl HeT.

[loHnmaro, BOBHUKHYT BOINPOCHL, @ KaK )K€ CIyTHHKOBasi CBS3b?
Haurammst GPS u npoune dyzaecHple IpUMETHI HAIIETO PaJOCTHOTO
HacTosmiero? OTBe4ar0, KOCMOHAaBTHKAa K ATHM JOCTH)KEHHSM He
HMMeeT HUKAaKOr0 OTHOMICHUSI, ISl 3TOTO MCIOIB3YIOTCS Oosee peab-
HBIE U €CTECTBEHHbBIE TEXHHUYECKHE pemeHnss. CMOTpUTE CIIEAYIOLIHe
Jlajee pUCYHKH.

Cpenu mepcreKTUBHBIX pa3paboTOK POCCHUCKUX BO3TYXOIIaBa-
Tesiell 0COOCHHO MHTEPECeH CTpaToc(epHbI AUPIKaOib, BBIOTHS-
IOUMKA POJb TENEKOMMYHHMKALIMOHHOW MaTdopMbl. Takol MpOeKT
peannzoBaH y Hac B Poccun non HazBaHueM «bepkyT».

Ero xapakTepucTHKH MpelICcTaBIeHbl Ha CIECAYIOLUIEH MILTIOCTpa-
UM
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BuicoTHan TeaekoMMVENEANNOHEAR naaTdopya «BepryTs

=d
=
i
= —
XapakTepucTukn BuMcOTHOrS Inpmaadan «Bepiyte
Oferm obonausm 500 000 Kyb.m
Amsia 290m
Max, flnamaTp 56 M
Max. MOWHOCTE gBNTaTend T*80 wBT
L

o 73 nnnann:b;e“{ﬁunanﬂpun
EMaamesHmn (g aHepropecypc 300 kBT
MonezHan warpyaKa 1000 kr
IHEprOpECYDC ANA CecneusIER MONSIH0N HATDYIKN 10 kB
Moy s conMesHL Batapen 11 000 8. ¥
EMKOCTE TOMMABHO-BHEROETHIRCKMI AnareHToR [CWR) 0,25 KBT/4/wr
EMHC TORMAR M- JHERE DRMKI RNEMEHTOR 16 800 ¥r
me::;“egrrmrp:;nemm 14-4aC0B00 MONETA NPst MOEHOCTH 4200 KBT/y
Pabwudan BuiCOTa 20 ¥M
MiPeyaoNATE LHOCTE NOMETS 6 ML,
O pac 42 000 kr
Ma. BETER Npy 3anycxeWBApTOBKE AMfc

[Tonp30BaTensiM WHTEPHETA HYKHBI M MOOWILHOCTh, U IIHPOKO-
MOJIOCHBIN JIOCTYII, U OONBIION CIEKTP QYHKIMOHAIBHBIX MPHIIOKE-
Hul. Penienns Ha OCHOBE OECIIPOBOIHBIX CHCTEM JOCTyIa K Becemup-
Hoii [layruHe monyuaroT Bce Oosblee pacrnpoctpanenue. M 3mech
co3naHne MHPpacTpyKTypsl OECIIPOBOAHON CBSI3U HA OCHOBE CTPATO-
chepHBIX JAUPMKAOCIBHBIX IIAT(GOPM, TaK HA3BIBAEMBIX «IICEBJIO-
CITyTHUKOB» — HAXOUTCSI BHE KOHKYPEHITHH.
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Paboras nHa BeicOoTe 20 KM, TEIEKOMMYHHKAMOHHAS IIaTdopMa
«bepkyT» CMOXXET B TeUeHHE IIECTH MECAIEB B OCCIMIIOTHOM PEXHU-
M€ OCYLIECTBIATh BHICOKOKAUECTBEHHYIO Iepeiady CUrHaia, ooecme-
yuBas nepepady curaana Ha mromanu ot 200 000 xo 500 000 kB. kM.

CTpatocdepbie e MUTOTHRIE AP0 TATHRIC
TEACROMMYHNE AL HHBIE IWTAT{opamsl «Bepry™ B padoTe

Tanod npoext facxodbipanior
AvpuwaBng “Nakamockaiinep”
pazpaliarisanca B KOHLLE BO-x.

AkHOCTS NORETE TaKMX
“Moouackaiiepos” coctasnaer ot
250 A0 TPEX Toichd Hm.

T pyaonogsemHCeTs 40 600 ToHH,
2 aneTp Kopaya - of 50,20 246
METROS,

A Kak ¢ a’pocTaTtaM¥ y Hallero cymnocrara?
2005 roxy Ilenraron oOBsSBHI O  pa3paboTke
HPOrpaMMBbl CTPOUTEIBCTBA BOCHHBIX a3POCTATOB U -
pmxkabieii, KoTopsle OyayT AeHCTBOBAaTh B CAMBIX BEpPX-
HHX CJIOSIX aTMoc(epbl, IIPaKTHYECKH Ha HIKHEH rpa-
HHIE KOCMOca. DTH a3pocTarhl OyIyT MHOIUIEPKUBATH
CBSI3b, M OCYIIECTBIIATh Pa3BenKy M3 crparochepsl. U
€CTb I10JI03PEHHE, YTO TNPOEKT yxe peanusoBaH: GPS
pabotaet Bcé myumie u ryqnie. bpurtanckas ¢upma ATG
emé B okTa0pe 2002 1., 3asBuna, uro ¢uot u3 19 nupu-
’kablell CMOXKET He TONBKO HMOMHOCTBIO 00ECIIEUUTh pa-
00Ty cereil MOOMJIBHBIX TeJNC(OHOB, HO U PETPAHCIUPO-
BaTh CHUTHAJbI, MHTCPHETA, TEJICBHICHUS, LU(POBOro

pasMoBelaHus U CIy:KO HaOyroneHus aist Bceld bputa-
Hun. ATG npeuiaraer 3aMeHUTh JTUPHKAOISIMU 00CITy-
JKUBAIOLIIE MOOHIIBHBIE TeIe)OHBI peJleiHbIC MayTHI.
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Hpono.m,m,le BOJIHBI B paaOCBA3N
1. BBEJEHHE

Jnst cienuanucToB B 00J1aCTH PAAMOCBSA3U TOHSATHS BOJIH U W3-
JyYeHHs] TOKIECTBEHHBI. VIM Ba)KHO TOJNBKO TO, YTO IO MEPE YBEIH-
YCHHSI «OKECTKOCTH» W3IydeHUs, BCE B OOJBINCH Mepe MPOSIBIICTCS
€ro KBaHTOBBIM XapakTep W BCE MEHBIIE €ro BOJHOBBIC CBOWCTBA.
Ilpu sToM ocraércst 3araJIkoil OTCYTCTBUE MPOJOJIBLHON COCTaBIIAIO-
el y 3JeKTpOMarHUTHBIX KoJeOaHui.

Bunneie oredecTBEHHBIE U 3apyOeKHBIC yUEHBIE, UCXOM M3 HE
MeHee YOeTUTENbHBIX, YeM KaHOHMYECKUE ypaBHeHHs MakcBeia
Hay4YHBIX TPEANOCHIIOK, TEOPETUUECKH OKAa3alH HEOOXOAMMOCTh U
Hen30€)KHOCTh PEaJbHOCTH MPOJMOJBHBIX 3JEKTPOMArHUTHBIX BOJH
[1, 3]. OnHako, cyliecTBOBaHUE, MPENCKA3aHHBIX MPOJOJIbHBIX BOJIH,
[OKa SKCIIEPUMEHTAIHHO HE MOATBEP)KICHO M MO3TOMY B MPHUKIA-
HOM cdepe urHopupyercs. Ho B mocieqHee BpeMsi 3KCIIEpUMEHTAb-
Has paboTa B 3TOi 00JacTH akTUBU3MpOBanack. IlomydeHsl nHTEpEC-
HBbIE pe3yJbTaThl. B KauecTBe 6a30BON MPEANOCHIIKY K COACPKAHHIO
[JIaBBl  cjieniaeM B (hOpMe THITOTE3bI MPEANOIOKECHNE, YTO B IIPUPOJIC
moboe KonebaHMe WMeEeT KaK MPOAONBHYIO, TaK W IMOMEPEIHYI0
COCTABIISIIONLYIO OJJHOBpeMeHHO. Ho abcTpaKkTHBIE TPEANONOKEHHS U
coo0OpaxkeHHs1 TPeOYIOT KOHKPETHU3ALHH.

2. YPABHEHUE KOPTBET'A-JIE-®PH3A U COJTUTOHBI

[lonTBepxaeHwe Hale THIIOTE36 HAYHEM C IKCKypca B 00JIacTh
HEJIWHEWHBIX KoneOanui. EmE B mponuiom Beke Obuia JIoKa3aHa
MIPUHIANIHATBHAS BO3MOXKHOCTh W TEOPETHYECKass HE0OXOTUMOCTh
CYIIECTBOBaHMUS TaKOTo (DEHOMEHA, KaK COJTUTOHHBIE BOJHBI.

Kax nokazano B [2, 3], OCHOBY UCCIIEIOBaHUN B 3TOM HalpaBe-
HUU ctuMmyiupoBai pabotsr D. @epmu (¢ . [lactoit, C. Ynamom)
1o MpoBepKe TurnoTe3bl Jlebas 0 HENMHEWHOCTH KOJICOaHWN B KpH-
CTAJTMYECKO# pemreTke. PesynbraTel nx paboT moKas3alld, 4TO pac-
NpoCTpaHeHHe KojeOaHui HEeOOJNBIION aMIUIMTYIbl HAa KyOW4ecKOi
peuieTke onuchiBatoTcs ypaBHenueM Koptsera-ne-dpusa.

Ecnn paccmarpuBath perieHre Kak pa3BUTHE Ipoliecca Mo Bpe-

MEHH, TO QYHKIUSA (TIPEACTABIISIONIAS PEIIeHNE) CHAaYalla CTAHOBUTCS
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HEMOHOTOHHOH, a 3aTe€M paclajaeTcs Ha CUCTEMY YEIUHEHHbIX BOJIH,
KaXx/las U3 KOTOPBIX PacIpOCTPaHsETCs] C MOCTOSHHON CKOPOCTHIO,
coxpansis cBoo (opmy. Takue T0oKaaTM30BaHHBIE BOJHBI, COXPAHSIO-
M€ CBOIO CTPYKTYpPY, IOJIYy4MIM Ha3BaHUE CONUTOHOB. Kaxkaplil u3
COJIUTOHOB TPEJACTaBIACT CO0OM BOJIHY, OETYIIYIO CO CBOCH CKOpO-
CTBIO, TIPUYEM, YE€M BBIIIE U YK€ COJIHMTOH, TEM OBICTpEE OH JBHKET-
ca. Hecmotpst Ha TO, uto ypaBHeHue Knd HenMHENHO, COTUTOHBI
«IIPOXOAATY» IPYr yepe3 Apyra, He MEHSs HU (OpPMbI, HU CKOPOCTH,
HU aMIUIMTyAbl. Eciiu mpencTaBuTh, 9TO COMUTOHBI MOTYT UMETh M
3JIEKTPOMAarHUTHYIO MPHUPOAY, TO BO3HUKAIOT BOMPOCHL M O MOCTOSH-
CTBE CKOPOCTH CBETa, U O TOM, IPEACTABIISETCS JIU CBET (M3JTyUeHNUE)
AJIEKTPOMArHUTHBIMHU BOJTHAMH.

HuxTo Beap He M3MeEpsUT CKOPOCTh PACHPOCTPaHEHHS JIEKTPHYe-
CKOT'0 TOKa B TpOBOjHUKE. CUHTACTCS, YTO OHA COBIMAAAET CO CKOPO-
cThio cBeta. Ho 310 He dakr. B 70-80 rr. mponutoro  Beka, mpu
NPOTHO3UPOBAHUM  TOSBICHUS  CyOMHKPOHHBIX  HMHTETPalbHBIX
¢ x e M (CHC), roBopHIIOCh, YTO BO3HUKHYT CIOKHEHIIINE TPOOIIEMBI.
Ecnu pasmep TpaH3HCTOPHOrO mepexoia B KPUCTAJUIE MEHbLIE MHUK-
pOHa, TO 3aJIePXKKH B COCTMHUTENHHBIX MPOBOJaX (MPUYMHA — BEJH-
YMHA CKOPOCTH CBETa) CTAHOBITCS Ooliee CYNICCTBEHHBIMHU, YeM Bpe-
Ms MepeKyroueHus Tpansucropa. CTaay mpeanaraTbesl CIOKHEHIue
ANTOPUTMBI CHHXPO(}a3UPOBKH, BBOAWICS B OOUXOJ] TEPMHH «OKBH-
xpoHHas 30Ha». PakTt, Takue CUC naBHO cO30aHBl, a TEPMUHA «3K-
BUXPOHHAsI 30Ha» — HET.

Bo03MOXHO, 4TO B IPOBOJHUKAX Mbl MMEEM JEJIO C JApPYrou
«TPYyMNIION yETUHEHHBIX BOJIHY», COJIMTOHAMH, PACIIPOCTPAHSIOLIIMUCS
B TIPOBOJIHUKE CO CKOPOCTHIO MHOTO OOJIbIIE T.H. «CKOPOCTH CBETa».
31ech, Ha MaJbIX PaCCTOSHUSX (BHYTPH KPUCTAIIMYECKON PELIETKN),
3Ta «rPyIa» NPosBIsieT ceOs sipUe APYrHx.

OTMeTHM: B HIMPOKO HM3BECTHBIX KAHOHU3UPOBAHHBIX MOJECISIX
(ypaBHeHHSX) (PU3MYECKHUX MPOLECCOB (HE TONBKO B YPaBHEHUSIX
MakcBesia) OTCYTCTBYIOT NMPOW3BOJHBIC BBINIE BTOPOH, H, CleI0Ba-
TENbHO, pealibHasi HeNWHeWHas AWHAMHKA B HHUX HE YYUTHIBACTCS.

41



Ilonog B.M. @u3suxa ons 110603HaMeNbHbIX NEHCUOHEPO8

VYpaBHenue xxe Kad coaepxXuT TpeThl0 MNPOU3BOAHYI0. UTO 3HAYM-

TEJIbHO MEHSET MOTEHIIHAN 3 (HEKTHBHOCTH.
TOPOOBA3HO-COJTMTOHHASI TMHAMHYECKASI CTPYKTYPA PAJJMOBOJIH
B pabore MakcBemna «J/luHaAMHUYECKasi TEOPHS DJICKTPOMATHUT-

HOTO ToJIs» 20 00IUX ypaBHEHHUH 3JIEKTPOMArHUTHOTO TOJIS YBS3BI-
BaroT 20 IEpeMEHHBIX. A UMEHHO:

TPH YpaBHEHUS MOJIHBIX TOKOB, (A)
TPHU YpaBHECHUS MarHUTHOU CHJIBI, (B)
TPH ypaBHEHUS 3IEKTPHUECKUX TOKOB, ©)
TPHU YPaBHEHUS DJICKTPOIBIKYIIEH CHIIBI, (D)
TPHU YPaBHEHUS DJICKTPHUICCKON YIIPYTOCTH, (E)
TPH ypaBHEHUS 3eKTpuueckoro conporusnenus, (F)
OJTHO YPaBHEHHE CBOOOIHOTO AJICKTPUUIECTBRA, (G)
OJTHO YpaBHEHHE HENPEPHIBHOCTH, (H)

AHanm3 3THX ypaBHEHHUH MMOKa3bIBaeT, — IPUIHCHIBaTE MakcBel-
Ty TIpE/ICTaBJICHUE O CYIIECTBOBAHWHU Yy 3JIEKTPOMArHMTHBIX Koyeba-
HUH UCKJIIOUNTENBHO MTONIEPEYHOM COCTABIAIOLIEH, — HEPaBOMEPHO!

W3BecTHBIE HaM IO Y4eOHUKaM «YEThIpE BETUKHUX ypaBHEHHS C
CEMbIO HEM3BECTHBIMI» — 3TO, (PaKTHUYECKH, YpaBHEHUSI He MakcBel-
na, a 'epua, XsBucaiiga u Jlopenua. IMeHHO U3 HUX, a HE U3 UCXOJ-
HBIX YpaBHEHUM camoro Makcgesa, clieyeT OTCYTCTBHE IPOJI0Jib-
HOW COCTaBIISIIOIICH Y 3JIEKTPOMAarHUTHBIX KoseOanuil. EcTh, sKOOHI,
TOJIFKO TIOTIepedHas coctapistomas. B uém neno? Bosmoxno, ['epi,
Hais cpencTBo O0TOOpa SHEPIHH TOJNBKO Y OAHOM MONEPEevHOH Co-
CTaBIISIFOIIEH 3JEKTPOMArHUTHBIX KoneOanwmii ("BuOpatop ['epma'),
TOJIBKO 3Ty NMOMEPEYHYIO0 COCTABISIONIYI0 CUEN HY)KHBIM OTpa3uTh B
CBOMX YypaBHEHUSX? OcranpHOe «ocTtaBui 3a ckoOkamm». llo-
CBOEMY (M, TO-MOEMY) — T€HHAJIbHOE pelleHHE.

Hanee, HamoMuHaHue: 4to Takoe «BuOparop ['epua»? MH-
JOYKTUBHOCTBIO M EMKOCTBIO 00JIaZiaeT Aa)e KYCOK MPSIMOT0 MPOBOJA.
3ameuaTesbHOM 0COOEHHOCTBIO TAKOTO KOHTYpa C pacnpeaenéHHbIMU
napameTpaMu SBISE€TCS TO, YTO PE30HAHCHBIE €MY BOJIHBI BIBOE
JUIMHHEE CTEP)KHS, €ro M Ha3bIBAIOT «IIOJYBOJIHOBOH BHOpaTOp».
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Bubparop B3amMOIEHCTBYET C PE30HAHCHON BOJIHOH, Iepen3iTydas
(orpaxas) e€. K mpyrum BoJIHaM OH MOYTH O€3pa3InycH.

VY crepxHs, pa3pe3aHHOro MOIMOJaM €CTh «HMsl COOCTBEHHOE» —
«BubOparop I'eprian. OH obmamaeT emeE Ooee 3aMevYaTeTbHEIMU CBOM-
ctBamu. Korna conmpoTuBieHue paspesa BEJIUKO, Epe]] HaMu, 10 Cy-
TH, JBa OTACIBHBIX BHOpaTopa, BABOE OONbBIIEH Pe30HAaHCHOH 4acTo-
Thl. EciiM 7ke BKJIFOUMTH B pa3pe3 COTIACOBAHHYIO HArpy3Ky, TO BHO-
paTop MpeBpaTUThHCS B HACTOALIYIO aHTEHHY (HOrjonaeT 6e3 mepens-
ny4enwus). Mlaage roBops,

R =0, orpaxaer;

R = «cornacoBanHast Harpy3Kkay, IOTJIOLIAET (AHTEHHA);

R = o, HE 3amMeuaeT.

«CoracoBaHHas Harpy3Ka» COCTaBJIsIET HEKMH KpaT OT BOJIHOBO-
ro comnpoTtusieHus 3¢upa, kotopoe paBHo 377 Om. K cBenenutio teo-
PETHKOB, BOJIHOBOE COMPOTHBIICHHE 3(hHpa CTOND K€ peabHO, KaK U
COIIPOTHBIICHHE pe3ucTopa. Hanumune purnaHocTtu (CONpPOTHBIIECHHS)
obecreyrBaeT CyLIECTBOBaHUE KOJIEOATENLHOTO IMpoliecca, OJHOMN
TOJIbKO aKTUBHOCTH 3J1eChb HeAocTaToyHO. CHHTE3 KaKoro-imdo mpo-
1ecca BO3MOXKEH, €ClIU €CTh (DAKTOp, KOTOPBIM UTOXUT IIPOLECC CTa-
HOBJIEHUS. B nanpHEHMX pacCykACHHUSIX O IMPOJOJIBHOM COCTaBIIsA-
IOLICH BJIEKTPOMArHUTHBIX KOJIOaHUH, BOCHONb3yeMCS MEXaHHUde-
CKOW aHaloruel, a UMEHHO — BOJIHBI Ha MOBEPXHOCTH TITyOOKOH BO-
Ibl, — TaK KaK Mbl, He 00iajgas HETOCPEICTBECHHBIM BOCIPHUITHEM
3JIEKTPOMAarHUTHBIX KOJIEOaHUI, HE MMEEM M UX 3PUTENbHBIX 00pa-
30B. MeTos aHanoruii, KOHEYHO, HECOBEPILEHEH, HO U JPYIME€ METO-
JIbl HE JTy4Yllle, & €CJIM U Jy4Yllle, TO TOJIBKO MPU MPOUYUX PaBHBIX yCIIO-
BUSIX, KOTOpble OOBIYHO HEpaBHBI. MaKCBEJII MPH U3JI0KEHUU CBOEH
TEOpUU DJIEKTPOMArHeTU3Ma, aKTHUBHO HCIOJIb30BaJ B KaueCcTBE WJI-
JIOCTpaUrii MEXaHH4YecKue o0pasbl 1 aHAJIOTHH.

BonHoBBIE Tpoliecchl B cpefie CBA3aHbI HE C IMOTOKOM, MepemMe-
IIAIOUIMM BEILIECTBO, a C Iepefadyeil HUMIIYIbCca 0 LEeMOYKe OT OJHUX
YacTHUIl, COBEPIIAIOLINX KOPOTKUE PEryJsipHbIEC ABIKEHUS, K APYTUM
(He mposeTaeT e BO3IyX, UCXOSIIINN U3 CBUCTKA, THICSIYM METPOB).
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HaGnroast BOHBI Ha MOBEPXHOCTH BOJIbI, MBI BIIaJacM B WILTIO3HIO,
4TO BojAa HempepbiBHO aBmxkercs. Ho emmé B 19-m Beke Opaths Bebep
MOKa3aii, YTO YaCTHYKU BOJABI B BOJHE JBHTAIOTCS HE BBCPX-BHM3,
Kak cuuTajd HBIOTOH, a M0 OKPYXHOCTAM (IUIMIICaM), TEM CaMbIM
OJTHOBPEMEHHO CO37MaéTCs WILIIO3USI JIBUKCHHUS BOJTHBIX MACCHBOB.
3T0 MOAPOOHO ONMUCAHO W OOPHCOBAHO B KHUTE MO SKCIICPUMEHTAITh-
Hoit ¢usuke P.B. Ilons [4]. Tak Ha pucyHok u3 yueOHuka P.B. ITos
MOKa3aHa CBS3b JIMHUI TOKA M KPYTOBBIX MyTeH B OCTYIIMX BOMASHBIX
BOJIHAX. rOpI/I3OHTaHBHBII>'I pAA TOYCK IMOKA3bIBA€CT YaCTHYKU IMOBEPX-
HOCTH BOJIbI B COCTOSTHHU TIOKOS, TyTH OKPY)KHOCTEH — MyTH, Pode-
racMbie MU IO HAMPABICHUIO YacOBOM cTpenku. COCIMHNB MaICHb-
KHE OCTPHUS CTPEJIOK, MbI MOJIy4aeM MPOQHIIb PACIPOCTPAHSIONICHCS
BITPABO BOJIHBI B KOHIIEC CJICAYIOIIErO MPOMEXYTKa BpeMeHu. Kpyro-
BbI€ TPACKTOPUHU BbIYEPUYEHBI )11 KAXKJI0M BTOPOM CTPENKU

CBs13b IMHHUI TOKA M KPYTOBBIX MyTeil B OETYIIUX BOASHBIX BOJIHAX
Koneuno, ciemyeT MoHUMAaTh, €CJIM BOJIHBI HAYT OT OPOIIEHHOTO
B BOAY KaMH:, TO TYT MPOLECCC KoJIeOaHmit 6y,I[YT MNpeaACTaBJIATL HC

II0CKUEe (PUTYpPHI (AJUIAIICH U OKPY)KHOCTH), a TOPHI — TPEXMEPHBIC
JMIUHAMHYECKUE CTPYKTYPHI.

W3BectHa ycraHoBka MaremaThka OypOakucra JlexeHa-
Hupuxie: «OnoneBars mpodiieMy IPH MHHUMYME CIICTIBIX BBIYHCIIC-
HUN 1 MaKCUMyM€ HaTJISTHBIX uaei». Clenys ero CoBeTy, He CTaHEM
npuberath K noMoIiu GopMysi, a 00paTHMCS K CJICIYIOIIEMY PHUCYH-

Ky.
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gD
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Mexannieckuit Bubparop ['epria

B BepxHell yacTu pUCyHKa CXeMaTH4YHO MOKa3aHO, KaK MpHU JBH-
JKEHUH YacTUL BOABI MO 3aMKHYTBHIM SJUTUITUYECKUM TPACKTOPHSIM,
HaM SBJISIFOTCS BOJIHBI C WJUIIO3MEH MX ABMXEHHUS (JIMHUS HEeOeCcHOro
[BeTa). DTO KaK-TO «ObET» C MpEeACTaBICHUSIMU O CIIMHE 3JIEMEHTap-
HbIX yacTHll. [lomydaercs, 4To Npu aHaIU3€ BOJIH Ha BOJE, Ieperady
UMITYJIbCA CIIEyeT CBSI3bIBaTh HE C KOJIMYECTBOM JBMKEHUS, a C yI-
JIOBBIM MOMEHTOM YaCTHII BOJIBI.

VYke, Ha IepBOM IUIMIICE, BUAHO, YTO Y KOJeOaHUH 4acTHIl BOJIbI
(HempepbIBHOE NIBMXKEHHE M0 SJUTUNTUYECKOH opOuTe, 3aHMMaromei
OJTHO W TO K€ MECTO B MPOCTPAHCTBE) €CTh MOIEpPEeYHast ¥ MPOI0Ib-
Hasl COCTaBJISAIONINE.

B HmwkHel yacTy pUCyHKa MOKa3aHO MEXaHHMYECKOE YCTPOHCTBO
JUIsE 0TOOpa (PKCTPAKIMK) 3HEPTHU y TONEPEYHON COCTaBJISIOIICH
BOJIHBI (MexaHu4yeckuid BuOpaTtop l'epua, mpuémuas anrexna). Ilo-
HATHO, YTO HambOonee 3(p(PEKTUBHO 3HEPTHs OyAET OTOUPATHCS, €CIIU
NIMPHUHA JTHUIA TOTUTaBKa OyJET COCTABISATH MOIBOJIHBL, 4 «COTJIACO-
BaHHAs Harpy3ka» — YOpYrocTh NpY)KMHA BBEpXY pambl, OyAeT co-
CTaBJIATD TJE-TO YETBEPTh OT apXUMEIOBOM CHIIBI (BOJIHOBOTO COIPO-
TUBJICHUE BOJIBI).

MexaHH4YecKyIo SHEPTUIO MOTIEPEYHOTO BO3BpaTHO-
MOCTYMATEIHHOTO JIBUKCHUS JIETKO MPEBPATUTH B IPYTUE BUIIBI SHEP-
run. Ho kak Moruio Obl BRIMIAZAETH YCTPOMCTBO U1 OThEMA SHEPTUH Y
MPOAOIBHON CcOCTaBiAONLIed BOJHBI? Buanmo, /g Hadama HYKHO
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IpUAyMaTh — Kak pasfeluTh 3TH cocTapistomue. OUeBUIHO, €CIU
OCYIIIECTBUTh OTOOP SHEPIHH y MOMEPEUYHON COCTABISIONICH KoseOa-
HUS, TO DHEPTUsl €ro MPOJOIBHOM COCTABISIOMICH COXpaHUTCA. Xa-
paKTep BO3HUKILETO IOCIIE 3TON ONEpaLuy SIBICHUS, TOJCKAKET: YeEM
MOXKHO BOCHOJIB30BAaThCS AJISL YNPABISIEMOr0 OTOOpa MOIIHOCTH Y
MPOIOJIEHON COCTaBIISIIOLIECH KOJIeOaHusl.

Boszepatumcst k HamuM conuToHaM. [IpakTuyecku oueBUIHO, YTO
KoJIeOaHusl, JULIMBIINCH MONEPEYHONH COCTABIISIOLICH, SKCTparupy-
IOTCSL B BOJIHBI COJIMTOHHOTO THIA, CBOETO poja IyHaMHu. OTO, B
MPUHLMIIE, HAOII0AAETCsI, HAaIIPpUMeED,

—ecnu (MOKa3aHO Ha PUCYHKE) UCTOYHHMK KoiebaHuil  pacro-
JIOXKUTH CJIeBa OT HAIIETO IOIIaBKa-BUOpaTOpa, TO B 00J1aCTH CIIpaBa
OT HEro, TJe SHEPrus MPONOJBLHON KoJeOaHHsS COCTAaBISIOMICH yxkKe
MOTJIONIeHa MOIJIABKOM-BUOPAaTOPOM, OTMEUArOTCs ObICTpO Oerymue
BOJIHBIC HAKaThl, KaK IyHamu (HaJ PBIOKOIL),

— BONMM3K OOJBIIMX AHTEHHBIX MOJIEH NPUEMHBIX PAaIHOLIEHTPOB,
HaOIro1ar0TCs AP PEKTH, AHOMAIBHBIE C TO3UIUN TEOPHH U MPAKTHKH
panuocBs3u.

Hamm wutrocTpanuy BOJIHOBOTO IIpoIiecca Ha MOBEPXHOCTH TITy-
OOKOW BOJIBI JIEMOHCTPHUPYIOT €r0 pa3BHTHE Ha (OHE IBYXMEPHOI
IMOBEPXHOCTH, IIJIOCKOCTH, C BBIXOJAOM 3a IMPEACJIbI IBYXMEPHOT'O IIPO-
CTpaHCTBa, a JJICKTPOMAarHWTHBLIC BOJIHBI — BOJIHBI IIPOCTPAHCTBCH-
HbIe, IPH paboTe BUOpaTopa OT HEro MEPUOANYECKU OTACISAIOT-
CA IUCKPETHBIE 3aMKHYTBIE TOPOUIAIBHEIE BUXPH, TOKA3aHHBIC
CIUIOLIHBIMU CUJIOBBIMU JIMHUSAMM, Uil UX OMHUCAHUS HEOOXOOUM
BBIXO/[] 3a IpeAeibl TPEXMEPHOro npocrpaHcTsa. Jlanee, Ha cremyro-
IIEM PHUCYHKE, INPEICTAaBICHA KapTHUHA 3JIEKTPOMAarHUTHOIO IIOJ,
IIPOAYLHPYEMOTo nunoneM— Bubparopom I'epua.

Pucynku BeimonHeHs! caMuM ['epiieM. OHUM B3STHI U3 €TO CTAaThH
«CuIel dIEKTPHUYECKUX KONeOaHWH C TOYKH 3peHHs Teopuu Makc-
BEJLJ1a). BI/IIII/IM, QJICKTPOMAariuTHBIM BOJIHAM, IIPUCYII] COJIMTOHHBIN
aCTIeKT.
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KapTI/IHa OJICKTPOMAarHuTHOTO MOJIsd, CO31aBacMOro BH6paTOpOM Fepua
Ka)KZ[BIfI BUXPb MNPEACTABIACT OAWH MOJJYIICPHUO] KoJIeOaHuiA.

UTo HarmsamHO BUAHO M3 PHCYHKOB, HA KOTOPBIX IMPEICTABICHBI de-
ThIpE MOMEHTa BPEMEHH. DTH BUXPH — 3TO T€ K€ COJMTOHBI. BUXph
(TOp) — 3TO CTAOWILHBINA OOBEKT, B TOPE BCE YACTUYIKHU CPEIbI TTOKOST-
Cs1 OTHOCHUTEINIBHO APYT APYTa, U IBHKEHHE CPEAbl B TOPOBBIX OOBEK-
Tax MPOUCXOAUT 0e3 3aTpaT, YNCTO HHEPLUOHHO.

[lepBriii pparMeHT pUCYHKA MPEACTABIACT HA4aja0 HOBOTO KOJIe-
OaHuMs. DIEKTPUICCKUI TOK B BHOpATOpE MPOXOIUT Yepe3 IMOTOKEHUE
paBHOBecHsl, JOCTHTras HauOombIIel ckopoctd. Ha BTOpOoM dparmen-
T€ PUCYHKA IIOKA3aHO, YTO HAPOXKIAKOUIUICS HOBBIA BUXPb Pa3AyBa-
€TCS M PaCTaKUBaeT B CTOPOHBI MPEABIAYIINI BUXpb. Ha TpeTbem
(hparmMeHTe pHCYHKA MPEICTaBICH MOMEHT MaKCHUMAIBHOTO TOKa, KO-
I/1a BCE CHIJIOBBIE JIMHWUH €IIe€ 3aMKHYTBI Ha Pa3psAHBIN MPOMEXYTOK
BuOparopa. Ha ueTBepTroM (hparmMeHTe pHCYHKA MBI BUIUM 3aKJIFOUH-
TeNbHYIO Qa3y (GOpMUPOBAHHMSI HOBOT'O BUXPS IIPH YMEHBIICHUN TOKa
no Hyis. CHIIOBbIE JIMHUW 3aMBIKAIOTCS MEXAY cO00H, BUXPh MPHHU-
MaeT GopMy 3aMKHYTOTO TOpouza. Yike UMes HauaJIbHYIO0 CKOPOCTh B
CpellHel TUIOCKOCTH, OH Ha4WHAET PACXOAMTHCS OT BUOpaTOpa cpasy
BCJIE]T 3a MpenbIaymuM BuxpeM. OTaenuBiInecs OT BUOpaTopa mosble
TOpOHIAIbHBIE «paauo BUXpU ['epra» pacHIMpsoTCs CO CBETOBOU
CKOPOCTBIO KaK BUXPEBbIE BO3MYIIIEHHUS B CIUIONTIHOHN cpene. Ha mpak-
TUKE pa3Mephl el BRIOMPAIOT TAKUMH, YTOOBI BpeMs pacipocTpa-
HEHHsI M3MEHEHHUH JJIEKTPOMArHUTHOTO TOJs B Hel Oblio ObI cpas-
HUMO C TEePHOJIOM KolleOaHui Toka. M3mydeHne OymeT MakcHUMallb-
HBIM, €CJIM BHYTPH H3ITy4arollleil CUCTEMbI SHEPTHs OyAeT 3HAYNTEIb-
HO MEHBIIIE, YeM BHE Hee.
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Belie G110 OTMEYEHO, YTO 3JIEKTPOMArHUTHBIE BOJIHBI — BOJIHBI
IIPOCTPAHCTBEHHBIE, AJIS1 UX OIMCAaHU HEOOXOIUM BBIXOJ 32 IpeAeibl
TPEXMEPHOTO MPOCTPAHCTBA. XOTs chepa CylIecTBYeT B TPEXMEPHOM
MIPOCTPAHCTBE, €€ IMOBEPXHOCTh AByXMepHa. [logoOHBIM 00pazom,
runepchepa, odnaaaroias TpeXMEPHOH MOBEPXHOCTHIO, U3rHOaeTCs B
4YeTBEpPTOEC M3MepeHHe. [ Humepkyd — 5TO UYeTBIPEeXMEpHBIH aHajor
OOBIKHOBEHHOT'O Ky0a; KaK TPeXMEpHBIH KyO0 MOJKHO HOCTPOHTH ITy-
TE€M CKJIAAbIBAaHMS IIECTH KBaApaTOB, TaK M YETHIPEXMEPHBIA KyO
MO’KHO TTOCTPOUTH ITyTE€M BKJIAJBIBAHMS APYT B APyra BOCBMH KyOOB.
lunepcdepa — 3T0 chepa, umeronias Oosiee Tpex U3MEpEeHU, o0a-
Jaro1asi TOM e MPOCTPaHCTBEHHOH (POpMyYJIIOH, YTO U TOp, — KOTOpast
TOKe SIBIIsIETCS (POPMYJION BOJIOBOPOTA.

TopooOpaszHocTs, Hpucywias rumnepchepe, U LMIMPOKO PaCHpo-
CTpaHeHHasl TaKKe B MPHUPOJE, HAIIPUMEDP, B DJIEKTPOMArHUTHBIX TO-
JAX W ABIMOBBIX Kosbllax. OZHAKO MMEIOMIMMHUCSA B TEOPETUYECKOU
¢u3uke QyHKUMSAMHU HENb3s OMHMCATh MOBEACHUE TOPOBHIHBIX 3JIEK-
TPOMArHUTHBIX MPOIECCOB, TAK KaK TaKOH (PYHKIMN MaTeMaTHUKH elle
He npuayMand. ['enpux 'epii *MEHHO MO 3TOW MPUYUHE HCIIOIB30BAI
PHUCYHKH, a He (JOPMYIIBI JJIsi CBOETO BUOpaTOpA.

Koneuno, n Maxkcsem, u ['ep1; oneprpoBaii npencTaBieHUsIMU
00 »dupe Kak cpele pacipoCTPaHEHUs NEKTPOMArHUTHBIX BOJH. B
HacTofAIlee BpeMsl OTMEYEH HMHTEpec K JaHHBIM IPeICTaBICHUSIM.
[IpoBoasiTCs SKCHEPUMEHTHI, BBISBISIOUINE CTPYKTYPY 3TOH CpEIbl.
Hanpumep, U. IlupsizeB ocymiecTBHI BH3YaJM3aLHIO CTPYKTYDBI
a¢upa [5], UCTONB3yss MUKPOCKOII M MAarHUTHYIO JKUAKOCTh. DoTo-
rpadus U3 MaTepuaioB skcnepuMmenTa llups3eBa npuBeneHa Ha HU-
xe. CneBa — coTOBasi CTpYKTypa MarHUTHOTO TIOJIS, BU3YyaJTU3UPOBAH-
Hasl TIOCPEACTBOM MarHUTHOM kuAKoCTH (yBenmueHue B 20 u 80 pa3).
CnpaBa — 3JIEKTPOMarHUTHOE T0JIe, — BO30YKICHHBIE COTHI — CIIHpa-
JIEKOHYCOU/IBI.

®otorpaduu IIupsizeBa COTOBOW CTPYKTYPbl MAarHUTHOTO TOJISL U
AIIEKTPOMArHUTHOTO TOJISl, — BO30OYKJCHHBIE COTHI — CITUPATIEKOHYCO-
Wbl IPYUBECHBI Ha CIIEYIOIIEM PUCYHKE.
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Busyanuszauus cTpyKTypsl 3JIEKTPOMAarHUTHOTO OJIS
B cBoeii anexkrpomaruutHoi Teopun H. Tecna He moab3yercst

OOIIETIPUHATHIMU TIOHITHAMHU, TAKHMU KaK «IHEPTHS», «JIMHA BOJI-
HBI», «4aCTOTa». BMECTO HUX BBOIWUT MOHITHSI — «KPHUBas Pacro-
pAIKa», «BHOpAIUs CIIUPATICBUIHBIX CHCTEM», «IJICKTPHUECKOE N1aB-
JICHUEY», IPOTIOPIHS TEepenadum», «3PUp», «IUMHAMHUKA JIEKTpOMar-
HUTHOTO (IIIOMIA», «T€OMETPUICCKHAE BO3MOKHOCTH TPYOKM» H T. I.
TyT MBI CTaNKUBaeMCsI C CEMHOTUYECKUM aCIIEKTOM «TPYIHOHU Tpo-
ONeMbl CO3HAHHS» — BBIPAKEHHUS CYOBEKTUBHOTO ONbITA B HH-
TEPCYOBEKTUBHBIX TePMHHAX. T0, YTO HE UMEET CEHCYajbHO ITOCTH-
JKUMBIX 3KBUBAJICHTOB, HE pedeprupyeTcs B OHATUSAX U HE OTpakKaeT-
Cs B aJIeKBATHBIX peaqbHOCTH oOpasax. Y Hac M0 pealbHOCTH MUHU-
MyM CJIOB, 3aTO Ty4a BCSKHX aOCTPaKTHBIX mpejacraBieHuil. OTcyT-
cTBUE "aJEKBATHOTO S3bIKA" IJI1 MPEACTABICHUS IPOLIECCOB 3JIEK-
TpOMarHeTu3Ma OCTPO OmIyIIaeTcsi. Mbl BOOOIIe HE UMEEeM MOHSATHN
JUTSL IPEJICTABIICHUS IIPOLIECCOB PA3BUTHSL.

W, nHakonem, rumoTes3a, Mpeaiararolias pemeHue CTaporo
CIIOp O BOJHOBOW MM KOPHYCKYJSpHOM mpupone cBera. M3BecTHO
TaKo€ SIBJICHUE — COHOMIOMUCIEHIUS — U3ITyUYE€HUE CBETA MO BO3ACH-
CTBHEM Ha JKHMJIKOCTh KECTKOTO YIbTPa3ByKa. SIBICHHE HABOIUT Ha
MBICITb, 9TO CBET — 3TO HE AIMEKTPOMArHUTHEIE KoneOaHus (KoneOaHus
a¢upa), HO OH PE3yJIbTAT W3AYYCHHS (SMHAI[MHM) HEKUX YaCTHIl M3
CpeJbl paclpOCTPaHEHHUs MO/ BO3AEHCTBHEM Ha Cpely KECTKUX KO-
nebaHuii (BoHA TOpoXKaaeT JyacTuilsl). Kak Obl Ta mbutb, IOHUMAE-
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Masi aBTOMOOMIeM (BOJIHOHM) Ha MpocEnodyHoi gopore. MiMeHHO 3TH
YaCTHUIIBl BOCHPUHUMAIOTCS 3pUTEIbHBIM  aIllapaToM 4eloBeKa (U
HE TOJIBKO YEJIOBEKA).

Wnreppepupyror koneGaHus, a Ha BELIIECTBEHHOM 3KpaHE
Cpeabl pacIpoCTpaHEHUsI Pe3yNbTaThl MHTEPPEPEHIINN POCTO BHU3Y-
IM3UPYIOTCA YacTHLAMH CBETa SMAHMPOBAHHBIMH KOJCOAHHSIMHU.
YacTtuusl cBeTa, B OTIMYUE OT 3BYKOBBIX KosieOaHuil, B 6osee IIOT-
HBIX CpeJax paclpoCTPaHIIOTCs MeIJICHHEe, KaK M BCSKas 4yacTUIa.

HanéxHo skcrnepruMeHTaIbHO YCTAHOBIIEHO, YTO CBET pasjie-
JISIeTCs Ha IIBETOBBIE COCTABIISIOIIME HE IIPH BXOJE B IIPU3MY, @ TOJIb-
KO Ipu BeIxoze u3 He€. Tak Kak MPUHATO CYUTATh, YTO CKOPOCTH CBE-
Ta BCEX I[BETOB B BO3/AyXE€ MPAKTUYECKH OJAMHAKOBA, TO 3TO pa3iee-
HUE HEBO3MOXXHO OOBSCHUTH HH Ha OCHOBE BOJHOBOW, HU HA OCHOBE
KOPITYCKYJIIPHOH-BOJTHOBOM TEOPHH CBETA.

3AKJIIOYEHHUE

B mpenacraBneHHo#l paboTe MOKa3aHO, YTO BCE BHIBI 3JICK-
TPOMArHUTHBIX KOJIeOaHU MMEIOT KaK TONEepPeuHYI0, TaK U MPOA0JIb-
HYIO COCTAaBJISIOILYI0, BeOb AMIIONU l'epua mpoxyuupyroT B 3¢upe
TOPO- BUAHBIE JUHAMUYECKHE CTPYKTYPBI, 10 CYTH — COJUTOHBI. Ta-
KHE TPEACTaBICHUS O CTPYKType ODIEKTPOMArHUTHBIX KOJeOaHui
MOKHO OOHApyHUTh HE TONBKO B TpyAax I'enpuxa 'epua, HO 1 camo-
ro JI.K. Makceemna. Usrnanue adupa, 3amMeHa 3KCIIEpUMEHTATBHBIX
WCCIIEIOBAaHUH HA TEOPETUYECKUE CHEKYJISIIMHU, CHOCOOCTBOBAIM 3a-
OBEHUIO TAaHHBIX IPEACTaBICHHUH.

Uro (akTUYeCKH OCTAaHOBWIIO Pa3BUTHE OSJIEKTPOAMHAMHKH,
nocie pador ['epma, Kakux-1ubO CYIIECTBEHHBIX JOCTHXCHHH U pe-
3yJIbTaTOB, MPUTOAHBIX K MPAKTHYECKOMY MPUMEHEHHIO 3TOH 00Ia-
CTH HAayKH [0 IOCJIEAHEro BpeMeHu He HaOmonanoch. Ceromss, Tpy-
namu U. TlupsszeBa 1 MHOTHX OpyTUX HCClleAoBaTesIel JOKa3aHo, YTO
BCE B3aMMOJEWCTBUS B TPUPOJE OCYLIECTBISAIOTCA IOCPEICTBOM
CTPYKTYpBI TOW caMoOil cpenbl — 3¢upa, — KOTOPHI odHIHanpHON
HAYKOH BBIBE/ICH 32 CKOOKM HAyYHBIX IMOHATHUH, U OTIPaBJICH B chepy
TIpelpacCyaKoB.
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BosBpat k mccienoBaHUSIM KIAaCCHYECKMMH METOIAaMH B 00-
JIACTH 3JIEKTPOJAMHAMHUKY TTO3BOJIUT BHIBECTH €€ Ha HOBBIE TOPHU30HTHI
HAYYHOT'O Pa3BUTHS, U MOBLICUTh YCTOMYUBOCTH ()YHKIIMOHHUPOBAHHUSI
CHCTEM PaJHMOCBS3M B YCIOBHSX MOBBIIIEHHOTO YPOBHS alpHOPHOM
HeonpeaeneHHocTH. OTCyTCTBHE MOAXOISIIETO MaTeMaTHYECKOTO
anmapara — He npobieMa. Ero BHonHe MOXKET 3aMEHHUTh COBPEMEH-
HBIH MH)KCHEPHBIH CHCTEMOTEXHUISCKHH moaxon [6].

JIOmoTHUTEIBLHO 0 MOJIsSIX

[Monem Ha3bIBAIOT pacmpelelieHue B MPOCTPAHCTBE (husnde-
CKOM BEJIMYUHBI, KOTOpas XapaKTepu3yeT BhIOpaHHOE CBOMCTBO pac-
CMaTpHBAaEMOI'0 MaTepUALHOIO 00BEKTa, OTBEUarolIee TPeOOBaHUSIM
OJTHO3HAYHOCTU U HEMPEPHIBHOCTH B KAXKJOW TOYKE MPOCTPAHCTBA.
Tak, cpena, KoTopas co3zaaeT (I1e co3aaeTcs) mojie TeMnepaTyp — 3T0
atmoc(epa. [lonstre «pusrueckoe moyue» BKIOYACT B ceOs U COBO-
KYITHOCTh KaKUX-IN0O BEJIMYHMH B PA3NIMUHBIX TOUKAX MPOCTPAHCTBA B
OJIMH U TOT K€ MOMEHT BpeMeHH. Eciu 3T BETHMYUHBI — CHIIBI, TO
1oJjie UMEHYETCs CHIIOBBIM ToJieM (BEKTOpHBIM). To ecTh, caMH To
ce0e mosisi — HeMaTepuanbHbl. MaTepHaIbHOM SABISETCS cpeaa, Heol-
HOPOJHOCTh CBOMCTB KOTOPO# M mopoxaaer ¢uszndeckue nois. Co-
CTOSTHHE MOXKET UMETh TOJBKO HEYTO MaTepHaibHoe, obiajaroliee
cTpykTypoi. CaMo mojie HeMaTepualbHO, TaK KaK He CYIIecTByeT 0e3
MaTepHaJIbHOTO HOCUTEIISI.

Kak m xorma mpuMEHSIOT KOHIICMIIWIO TIOJNS Ha TpakTuke?
Hampumep, eciin pa3mepsl MaTepUaTbHBIX 3JIEMEHTOB CUCTEMBI MaJTbl
B CPAaBHEHHH C JUIMHOW BOJHBI KOJeOaHWH, TO OHa HA3bIBAETCS CH-
CTEMOH C COCPEOTOYCHHBIMH TIOCTOSSHHBIMH U OTHCHIBAETCS OOBIK-
HOBEHHBIMH TU(PPEPECHIIMAIBHBIME ypaBHEHUSIMH. B mpoTUBHOM
cirydae e€ clieyeT pacCMaTpUBaTh KaK CUCTEMY C paclpeienéHHBIMU
MIOCTOSTHHBIMU U OIUCHIBATh YPABHEHUSMHU B YaCTHBIX MPOU3BOJIHBIX.
B nepBoM cnydae koneOaHHs B CHCTEME MOTYT CUUTAThCS Mpoliecca-
mu u(t), BO BTOPOM — MOJISIMU (BoIHaMu) — U (t, X, Y, Z).

[IpocTbiM TIpUMEPOM OTCYTCTBHSI JIOTUKH Y TEOPETHKOB-
(danTa3époB sBIsAETCS (UINUECKUI MOCTYNAT «IIEKTPOMArHUTHBIE
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BOJIHBI (9JIEKTPOMAarHUTHOE M3JIyYCHHE) PaclpOCTPaHSIOTCS B BaKyy-
Me». Cpa3y BO3HHKaeT BOIIPOC, a BOJIHA YETO paclpoCTpaHsIeTcs: B
BaKkyyMe, eciii (hu3nKa MO3UIMOHUPYET ero Kak mycToTy? He moxxer
KoJieOaHWe PaCIPOCTPAHATHCS, CTPOSI CBOE COOCTBEHHOE TMomobwme,
0e3 cpensl. Tem Oojee TOTOK HEMBICTUM 0O€3 CpeIbl.

Ecnu mpenmnonoxuTh, 4TO IMyYOK CBETOBBIX Jy4el sIBISETCS
MOTOKOM YacTHUII, TO KaK MOXXHO TOTZ1a OOBSICHUTH MHTEP(EPEHIIHIO,
TUQPPAKIMIO U TOMY T0J100HOe? Y CTOWYNBYIO MHTEPPEPESHIIMOHHYIO
KapTHHY Jal0T TOJILKO KOT€PEHTHBIE JY4H, [I03TOMY, HAapuMep, pH
MPOXOXKACHUH ITyYKOM CBETa IOJYNPO3PAadyHOro 3epKajia HY)KHO
MPEIINONIOXKUTh, YTO-IN00 OAMH (OTOH NENUTCS Ha ABa, U OHU WH-
TepdepupyroT Mexay coO0H 3TH B TIOJIOBUHEI, HJIH K& UHTepdepH-
PYIOT pasHble (OTOHBI, SBISIOIIMECS KOrepeHTHeIMH. Ho mepBoe
MPEIONI0KEHNE TPYTHO TMPHHATH, TaK KaK M3BECTHBI OBUTU CIy4an
WHTEepPEPEHIINH MPH OONBIION Pa3HOCTH X0/1a (TIOopsAKa METPa).

Otcrona cnenoBaino Obl, 4TO (OTOHBI JOJKHBI UMETH pa3Me-
PBI TaKOTO K€ MOPsAKA, YTO MPEJCTABISIeTCs SIBHO Hepa3yMHbIM. Ho
U Ipyroe MpeanojoKeHHe, COrlacH0  KOoTopoMy — (OTOHBI B
CBETOBOM My4yKe, IPOU3BEIEHHBIM CTAaTUCTUYECKOW MHAYKIHUEU
CO3HaHUsI COBOKYITHOCTH "TIOOOHBIX" KOJIEOaHHIA.

Pacnpoctpanenue konebGaHUi HE CBS3aHO C MEPEHOCOM Be-
IIeCTBa, OHO CBSI3aHO C TpaHCHALMEH BO30YXAeHHUA (MMITyJbca), B
¢dopme pacmpocTpaHeHus paspsbkeHus (myctotsi). "Ilycrory" nBu-
raTh mpole, 4eM "TycToTy", a Mmpupona JOOUT MPOCTOTY M OOUTCS
MYCTOTHI.
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Yyneca TeOpUM OTHOCHTEJIBLHOCTH
IMapanokc mecTH 6J1M3HENOB
CosHanue onpedenisiem co3nanue, bvimue onpedessem Ovimue

CTO DiiHmTelHa, cBOEeH CKaHAAIbHOM HM3BESCTHOCTHIO, BO MHO-
roM o0s3aHa T.H. «Iapagokcy Onm3HEenoB». Bumumo moTtomy, 4To
JIOIM XOTAT JKUTH Hogoibie. CyTh €ro mpocTa: OJUH U3 ONHM3HENOB
octaércs Ha 3emiie, a IPYroil Ha KOCMUYECKOM KOpabiie MYHUT CO CKO-
POCTBIO OJIM3KOU K CKOPOCTH CBETE K JAIEKUM 3BE31aM U, TOCTUTHYB
UX, TEM K€ TPAHCIOPTOM MU C TOH € CKOPOCTHIO BO3BpAIllacTCsl Ha
rpemHyto 3emitto. Kak roBopsaT Gpopmynbl TeOpUH OTHOCHTEIIEHOCTH,
aCTPOHABT IPH BCTPEUYE OKAKETCS MHOTO MOJIOKE Opara jaomMocena.
ITapagokc — Haxonka AJis MaJAKUX HA CEHCALMU >KYPHAJIUCTOB, U
MpeaMeT HamaJoK OXOYHMX JI0 CKaHAaJla albTePHATUBIIUKOB. JIro0u-
MBbI€ BOIIPOCHI MOCIEAHUX: MOCKOJBKY JBUXKEHUE OTHOCUTEIBHO, TO U
JIOMOCEe]l IO OTHOUIEHUIO K aCTPOHABTY TOXke '"mBurainca", cienosa-
TensHO, K MOMeHTY BcTpeun OBA momkubl ctate MOJIOXE JIPYT
JAPVYT'A. Ecan Bo Bcex MHEPHHMAIBHBIX CHCTEMaxX 3aKOHBI IPUPOIBI
OJIMHAKOBBI, TO TMOYEMY K€ B PaBHOMEPHO MPSIMOJHHEHHO JETIIHNX
pakeTax BpeMs JOJDKHO MEHSTHCS TIO0 OTHOIICHHIO K HEMOABMKHBIM
OTHOCUTEJIBHO UX CTOJIb K€ MHEpUUAJbHBIX cucreMaM? B kakom,
MOJI, KBAHTOBOM COCTOSIHMH TaKO€ MOYKHO IIPEICTAaBUTh?

Paszymeercs, 3aechy anonoretsl U "3Hatoku CTO" ¢ Buzmom mpe-
BOCXO/ICTBA MX TPABST, IPUTOBAPHUBAS: B 3TOM CIydae SICHO KTO JBHU-
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rajics — TOT, KTO HCIIBITBIBAJI YCKOPEHHE; YCKOPEHHE Ke — abCOoIoT-
HO, €r0 MOXHO HM3MepUTh akcenepomerpoM. IIpaBma, xoTemoch Obl
MMOCMOTPETh Ha TOMBITKA 3TOTO «3HATOKA» U3MEPHTH aKCEICPOMET-
POM YCKOpEHHE CBOETO CBOOOJHOTO MAJeHHS IO HANPAaBICHHUIO K
3emie Ha 6opty MKC!

OKBUBAJICHTHOCTh MHEPIIMOHHON U TPaBUTAIMOHHON MacC HUKTO
HE OTMEHSJI. XapaKTepHO, YTO B JIFO00M MHTEPIPETANN JAaHHOTO Ia-
pajokca TPUCYTCTBYET W3psAHAs 103a aHTpomoreHTpusMa! Hwuuto
BE€Ab HE NPEIATCTBYECT HAM B MBICJICHHOM J3KCIIEPUMEHTE YCTAHOBHUTDH
CKOJIb YTOJIHO OOJIBIIYIO MPOJOIDKUTEIBHOCTD KU3HHU IS OJIM3HEIIOB,
Y, TIONB3YSICh 3TOH YCTAaHOBKOW, OpraHW30BaTh IOJET TaK, YTOOBI
4acTh IyTH, POUICHHAs 3BE3/10JETOM YCKOPEHHO it Habopa (cOpo-
ca) CKOpOCTU OJM3KOM K CKOPOCTH CBETA, COCTABJISUIA JTUIIb HAYTOXK-
HYIO 4acTh OT YacTH IyTH, KOTOPYIO 3BE3MIONET MPEOJIOIIEET, IBUTASCH
0e3 yckopeHusi. He Tak yx u Bennka 3Ta peciioByTas CKOPOCTh CBETa
B KOCMOJIOTHUYECKHX MacmTabax. Heyxenn MMEHHO 3TH «CEKYHIbI
YCKOPCHUA-TOPMOKCHHUA», 110 CYTU q)aHTOMHLIe B OTHOLICHHNHU K «I'O-
JlaM TIOJIETA C BBIKIIOYCHHBIM J[BUTATEIEM», OMPEICINSIOT aCHMMET-
puto B Temnax crapenusi? [loxoxe, 9To anemisanus K yCKOPEHHUIO HE
CMST4aeT MPUroBopa, BEIHOCUMOTo ainbTepHaTuBiukamMu CTO.

[Ipomomxkum 60prOy c anTpomoneHTpusMoM. IIpencraBum, 4to
ONMU3HEIIOB HE JIBOE, a mectepo. M Bce OHU OJJTHOBPEMEHHO CTapTYIOT
K 3B€3/1aM Ha BCE IIECTh CTOPOH CBETa HA 3BE3MONETaX- OMM3HEIax.
Bcé ot crapra 10 Bo3BpaTa MPOUCXOANUT Y HUX OJAMHAKOBO: U Pa3roH,
U JBWOKCHUE 110 MHEPIIUH, U TOpMOXKEeHUE. [IpoCTpaHCTBO H30TPOIIHO,
MMO3TOMY Pa3HHUIIBI MEXIY FOTOM, 3aIaJloM, CEBEPOM, BOCTOKOM, Bep-
XOM U HM30M — HET HUKakoil. Ho oTHOocUTeNnbHas CKOPOCTh aCTPOHAB-
TOB, BBUICTEBIINE B TPOTHUBOIOJOXKHBIX HAIMpPABIEHUSIX, U UX CKO-
POCTb OTHOCHUTEIHHO TeX, KOTOPHIE JIETEI! 110 OTHOIIEHHIO K HAM TTOJT
yriaoM 90 u 270 rpaaycoB, pa3inyaroTCs, U, CICI0BATeIbHO, POpPMy-
Tl TEOPUH OTHOCUTEIHHOCTH TMOKaXYT pasHOE pa3zindhe B WX BO3-
pacte 1o 3aBepiieHuro monéra. Ho Bear BcE y Becex oguHakoBo! Ot-
Ky/la yke BOSHUKHET pazHuna? M, mayno Toro, mapajaokcaibHasi pa3Hu-
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I1a — He IOJJAIOINAsCs JIOTHYEeCKOMY ocMbiciieHHo! Jla u Kak roBo-
pUTH 00 yOEOUTENbHOCTH JIOTHKH, IIOCTPOSHHOM Ha (paHTacTUUeCKuX
npeanoceuikax? HaseiBaercs — npuexanu! Heyxenu Teopust OTHOCH-
TEJILHOCTH — 3TO Ope, KyJa JOTHKa €ClIM U 3arisibIBalia, TO TOJBKO
IUTSL TOTO, YTOOBI B3BU3THYTh U yOEKATh.
Yckopurenn

Bac Hukorna He yIuBIISIO, YTO AIOJIOI€Thl TEOPUU OTHOCUTEIb-
HOCTH HE NPUMEHSIOT MPOTHB CBOUX BPAroB «KEJIE3HBIH» JOBOJ: ec-
71 661 He ObUTO (OPMYIT TEOPHH OTHOCHUTEIBHOCTH, TO HA OJIMH YCKO-
putens He MoT ObI 3QQPEKTUBHO PYHKIMOHHPOBATE. MO, HAII aJ{BO-
KaT — yckopurenb. OJHaK0, JaBHO BBISICHUIOCH, YTO YCKOPUTEIH 3a-
PSDKEHHBIX YacTHI] HE MOJTy4aroTcss paboTOCIIOCOOHBIMU €CITH UX pac-
CUMTHIBATH MO MAaTEMAaTUYEeCKUM MOJIENSAM "TEOpPUH OTHOCUTEIHHO-
ctu". Tornqa yeM  OOBACHUTH 3aMeJIeHHE HabOpa CKOPOCTH YaCTHI]
B YCKOPHTEJIE, C pOCTOM 3TOH camoii ckopoct? TyT HeT HamOOHOCTH
B TO, HU B CIIeLIMAIEHOM, HU B OOIICH.

JlocTaTouHO BCIOMHMTE 2-ii 3akoH HproTona M*AV = F*At. flc-
HO, YTO Ha Kbl CIEAYIOMINN UK YCKOPEHUs 3JIEKTPOH BXOJAUT C
OonplIel CKOPOCTHIO, YeM Ha LMKJ MPEIbIAYIIUI, U HPOJIETAET €ro
obicTpee. [loaTomy BenmmumHa F*At uz-3a At Oynetr menbine (M u F —
KOHCTaHTBI) U, CI€0BaTEeIbHO, MEHBIIUM OyAeT u npupatieHue AV.
T.e. Ha m000OM cIEeyIOIIEM IIUKIIC YCKOPEHHUS IIPHPAIeHHe CKOPOCTH
Oyzner menbie (6e3 muctukun CTO). Beipazum npuparienue ckopo-
CTH Marematuiecku. J{ist yero, Bo u30exaHue MHTErpajoB, BOCIOJb-
3yeMcs 3aKOHOM COXPaHEHHsI DHEPTUH

MV?; =2eU rae e — 3apsan snexrpona, U — pa3sHOCT IOTEHIUATIOB

MV22 — MV21 =2eU

MV?Z; — MV?%, =2eU

MVZn - Mvzn-l =2eU

W36aBnsiemMcs OT KOHCTAHT, IEPEXOs B CUCTEMY €IMHMII, I/I€
M u 2eU paBHbl 1 01HOBpEMEHHO, UMEEM
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V= \.r'r.i- Vn= \"';
Va=+v2 Vi =vn+1
Vi=yV3  AVa=Voay —Vo= JOr+ D- V- —L— ~ L

Jm+1)+ Vn 2n

[loHATHO, psiA ¢ TAKUMH WICHAMH, SIBISIETCS MEIJICHHO, HO pac-
xomsimMesa. OHaKo, — MHXEHEPY MOHATHO, YTO Peaju30BaTh HAE-
JIBHYI0 KOHCTPYKIMIO HEBO3MOXKHO.

Beole MBI IpeAnoNokKUIM, 4TO 3HaueHHe cuibl F Oyzer mpu
Habope CKOPOCTH JIEKTPOHOM OCTaBaThCsl MOCTOSHHBIM. Ho Tak nm
3T0? OOBIYHO OCTAETCS «3a KaZPOM» TO, YTO YCKOPsIEeMOE TeJo Hapa-
LIMBAET CKOPOCTb ABMKEHHUS U, CII€JOBATENIbHO, HCTOYHUKY CHJIBI IJIs
COXPaHEHUS! TPHUKJIAJbIBAEMOI0 YCHUIHS MPHUXOIUTCS CaMOMY TaKKe
YCKOPATBCS, TO €CTh pa3BUBaTh BcE Oonplryto MommHocTs (F*V), mo-
roHsst (meperousisi) teno. Ilo-MHOMY, MOIIHOCTH MCTOYHMKA CHIIBI
JIOJDKHA pacTd 37eCh JAIEKO He JIMHEHHO. Bor emé u nosromy u
HEJIB3s JOBECTH CKOPOCTh AJIEKTPOHA B YCKOPHTEJIE 0 CKOPOCTH CBE-
Ta. DIEKTPOMarHuTHOE IoJie «He IoroHseT». YeM ObicTpee 3/1ech
JBIDKETCS JIEKTPOH, TeM MEHbILIAs cuja Ha Hero aehcTtByeT. Kpome
TOTO, 3/IeCh HE YUTEHBI TOPMO3sIIHE (HaKTOPHI: CHHXPOTPOHHOE H3ITY-
YeHUE, B3aMMOJICHCTBUE 3JIEKTPOHOB C COOCTBEHHBIM 3-M IIOJEM, B
YCKOPHTENE TOHSIOT HE OJUH 3JIEKTPOH, a UX IydkH, U T.1. MHaue
TOBOPSI, B 3JIEKTPOCTATUYECKOM YCKOPHUTEJE JOBECTH CKOPOCTh BJIEK-
TPOHA 10 CKOPOCTH OJIN3KOM K CKOPOCTH CBeTa, HeBO3MOXxkHO. Ho 310
HUKaK He CBs3aHO ¢ AoMbicaamu TO.

Yyneca OTO

JlroOble BemiecTBeHHBIE 00pa3oBaHUs 001aJar0T MaccoW, W He
OJIHOM, a IBYMsl - MHEPIIMOHHON W TpaBUTAUMOHHOW. M 3TM Macchl
BCerja paBHBI, XOTS M pa3nuuHbl. CienoBaresibHO, GOpMyIa CBSI3U
SHEPTUU U MAacChl IS BEIIECTBEHHBIX O0pa30BaHUI MOJDKHA BBITJIA-
neth He kKak E = mc?, a kak E = 2mc?! Ha camom Jienie sHepruu y Hac
B [Ba pa3za Oonbme! DWHIITEHH >kecToko ommbanca. Temepp ke
MpaB/a BOCTOPKECTBOBAJIA. DHEPTETUUECKUN KPU3UC HaM HE TPO3HT.
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Kak m3BectHO, B 00mIel Teopun oTHocutenbHOCTH (OTO) Bpems B
IPaBUTALIMOHHOM IIOJIE T€YeT MEIUIEHHEee, 4eM MUPOBOE BpEMs, OT-
CUMTHIBAEMOE YacaMH Ha 0eCKOHEYHOCTH. M3MeHeHue Xola 4acoB B
TOYKaX C pa3HbIM I'PaBUTAL[MOHHBIM IOTEHLUAIOM IIPOBEPSIOCH HE-
OJTHOKPAaTHO B JKCIEPUMEHTAX C AaTOMHBIMH M AJEPHBIMHM YacaMHU.
CrnenoBaTenbHO, TUIAHETHI, HAXOSAIINUECS HA Pa3HOM PACCTOSIHUU OT
ConHia, 32 MUJUIHAP/BI JIET Pa3oLUINCh BO BpeMeHHU Ha rofpl. Kak xe
OHU TIPUTATHBAIOT IpYyT Apyra? 3To BcE paBHO, Kak eclid OBl BHI ce-
TONHSIIHAA — BEJIA TIOJIHOIEHHBIM TUaior (He MOHOJIOT) C COOOM
BUYEpPALTHUM!

B CTO ectp opmyrna 3aBUCUMOCTH MAaccChl TeJla OT €ro CKOpo-
cti. Ho kaxoii maccel? M3 koHTekcTa OCHOBHBIX mojioxkenuin CTO,
cienyeT — nHepuroHHoH. OIHaKo, HU OJIHA TEOpHs, U HU OJIHA IMpaK-
THUKa HHU CBHJIETENHCTBYET HAM O HApyIIEHUH NMPUHIIUIA IKBUBAJICHT-
HOCTH MHEPIMOHHOM M TpaBUTalMOHHON Macc. CienoBaTenbHO, Tpa-
BUTALIMOHHAs Macca OyJeT pacTH CHHXPOHHO C MAaccoil MHEpLUOH-
Hoii. Ho HaM X0opoI110 U3BECTHO — YeM Jajbllie OT HAC TajlakTHKa, TEM
¢ OoplIeH CKOPOCTHIO OHA OT HAC yJansieTca. 3HauuT, B Ipeaee, Bce
JANbHUE TaJaKTHKU OOpETyT CKOpPOCTh M, COOTBETCTBEHHO, MAaccy,
npeBpamaronyo (B coorBerctBun ¢ OTO) lamaktuky B "4€pHyIO
nelpy". Torma okpanHy BceneHHOW MOKHO IpenCcTaBUTb B BHIE
CIUTOITHON O0OJIOUKH W3 OJHHX TOJBKO "4€pHBIX Aplp". He mpuBemn
Tl'ocnonp momacte B 3T Mecta! D10 cTpamHee bombimoro B3psisal
ScHO, 4TO OTTYyZAa M Halle MecTo BO BceneHHO# Toxe Oyner cMoT-
PeThCs CKOIUIIEM YEPHBIX JIbIP!

Anopuu TeOpMH OTHOCHTEIbHOCTH

CornacHo opMynaM TeOpHUH OTHOCHTEIBHOCTH Tella, TPH JIBU-
’KEHUU COKpalaroTcs B pasmepax. B 1909 rony u3zBecTHbIN aBCTpHii-
ckuii ¢pusuk Ilaynp Dpendect ycomHmics B 3ToM BbiBoze. "Jlomy-
CTHM, JABIKYIIUECS MpPEeIMEThl JEHCTBUTEIBHO CIUTIOIIMBAIOTCS, —
paccynui oH. — B TakoMm ciydae, eciiu Mbl IPUBEAEM BO BpaLICHUE
JUCK, TO TIPYU YBEIMYEHHH CKOPOCTH €r0 pa3Mephl, KaK yTBEpXkAaeT
OWHIITEHH, OyAyT YMEHBIIATHCS; KPOME TOTO, AUCK HCKpuBHUTCS. Ko-
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I7la e CKOPOCTh BpAllleHUsl JOCTUTHET CKOPOCTHU CBETa, AUCK IOMPO-
cty ncuesnet. Kyma xxe o menercs?.."

B 1973 rony yMo3puTenbHBIN SKCIEpUMEHT JpeHdecta Obl BO-
IUIOIICH Ha MpakTHKe. AMepukaHckuii ¢usuk Tomac dumc choto-
rpadupoBai AWCK, BPAIIaBLIMKCS C OTPOMHON CKOPOCThIO. Pazmepnl
nucka — He u3MeHwInch. "[IpogonpHoe cxkaThe" oKkazanoch YHCTEH-
med ¢uknued. S, xak mouurareiap ODWHIITEWHA, aymar, — Tomac
duric TpocTo Mano KpyTwWi, HHaYe AUCK MPOCTO "pacTasy Obl" y HETO
Ha rna3ax. McxonHbele pa3Mepsl 3/1€Ch HE WIPArOT HUKAakod posu. B
camoM Jene: 0epéM ANCK M KPYTHM, TUCK YMEHBIIAETCS B pa3Mepax.
[IponomkaeM KpyTHUTh Jalblle yKE YMEHBIIMBIINNCS AUCK, OH, €CTe-
CTBEHHO TOXK€ OYyJeT yMeHbIIAThCS B pa3Mepax nanpmie. Uem oH
JMy4llle UIu XyXe ucxogHoro? Tenepb oH cam ucxonHeld. Hy u Tax
nanee ... Yem monpiie KPyTHM, TEM MEHbBIIIE CTAaHOBUTCS AUCK. CKo-
POCTh BpAIICHUS MOXKET OBITH JIF00ast, €€ YBEIUYCHUE TOJNBKO ClIerKa
YCKOPHT mpoliecc ucuesnoBeHud. Jouuio? Mnu He B Cuilax 0CO3HATH
3TOT HEJIMHEWHBIH Mpolecc CXOXACHUs nucka K Hymo? Hy, Bcrowm-
HUTE allopHio 3eHOHAa «AXWIIIEC M Yepenaxa» U KpyTUTE CBOU IIapH-
KH TI0 3TOM cXeMe€ NPHUMEHHUTEIHHO TEOPUH OTHOCUTENBHOCTH. BOT
BaM U aropus TEOPUH OTHOCUTEIHbHOCTH.

Kak oTBeTCTBEHHBIII MBICIUTEND, 51 JIO0YI0 MBICIIB TOJYMBIBAIO
70 KoHIIa. J{ymaro, 4To aTOMBI, JJICKTPOHBI H MIPOYME OOUTATEIT MUK-
POMUPA — 3TO YK€ «IOKPYTHUBLIMECS» 10 (PeMNTO pasMepoB rajJakTH-
KM, 3BE3/BI U TUIAHETHI. A BbI Kak gymaere?

Kcratn, naBHO SKCIEpUMEHTAIBHO JIOKa3aHO, MaKCHMaJlbHas
CKOPOCTh BemecTBeHHbIX Ten Menbie 1000 km/cek. Jlanee oHu mpo-
CTO MCTIApSIOTCS, "aTOMHBIN KJei" He AepkuT. B npuHnune nokasaTth
JIO)KHOCTb TE€OpUU OWHINTEHHA, KaK U JIOXKHOCTh TEOPHH C HEW He
CBSI3aHHBIX, MOKHO JTOCTATOYHO MPOCTO. B Teopuu OTHOCUTENBHOCTH
€CTh HEIONpaBUMbIe BHYTPEHHHUE TTPOTUBOPEUNSI.

Hanpuwmep, Oiinmreitn B cBoeil OTO ToXke SBHO NEpeMyIpHIL
OH omnuchIBaeT MPOSBICHNE TATOTEHHUS KaK CKaThIBAaHUE Tela B MY
WCKPUBJIEHHOTO TPOCTpaHcTBa. M eciau Mbl MCKpUBUM, HampUMep,
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JOCKY WJIM IIPOCTO BBIKOIIAEM JIy3y B 3eMJI€, TO LIap HECOMHEHHO CKa-
TUTCA C UCKPUBICHHOM JOCKH M JJake CKaTUTCs B y3y. Ho passe mc-
KPHBJICHUE JOCKH WM KPUBHU3HA JIy3bl €CTh TYT IPUYMHA CKATHIBAHUS
Iapa ¢ IOCKu wiu B J1y3y? BoBce HeT. KpuBu3Ha — 310 He npuynHa, a
TOJILKO OIpaHMYHTENb IyTH JIBM)KCHUS, IPUUMHON CKaTHIBAaHMSA IIapa
B JIy3y BCE-TAaKH SBIISIETCS CHJIA TATOTEHHsI, OHa UMEET (PU3UUECKYIO
CYTh M NMIPUYHMHY U TIOPOXKIAETCs OTHIOAb He reomerpueid. Ho moutu
HEBO3MOXXHO JTOBECTH 3TO [0 MOHMMAaHMS aJeNTaMH MOJOO0HBIX TEO-
pHii UX JIOKHOCTh. DTO MPAKTHYESCKH TOXKE CAMOE, YTO TIOKA3aTh MPO-
TUBOPEYMBOCTH MU(OJIOTHH JIFOO0H pEeUTHu.

AnenTtoB m000i penuruy noTomy, uyto ee Musl abCypAHbI, BeIb
He yOyneT. DTOMy €CTh NMPHYHUHBI, OHH 3aJI0KEHBI B OCOOSHHOCTSIX
YCJIOBCUCCKOIo MbBIINUJICHUA, HO IIOKAa3aTb HMX TPYAHCE, YCM HaWTH
nporuBopeunst B Bepe moaed. TO — rammouunatopHas ¢pusmuka, eé
Hay4YHasi HECOCTOSTENILHOCTh JIaBHO JTOKa3aHa.

[TomynsipHOCTh XKe €€ MOJIHOCTBIO ONpPEAETSeTCsS MOCTOSTHHON
nuap-kommanuen eBpeickux CMU, ycunmBaromeiics, mo Mmepe pocra
BCEMHPHOT'O €BPEHCKOTo KanuTama.

Banaau3zanusi BpeMeHn

Macca noru4eckux mapajokCcoB CBsi3aHa C MPOCTPAHCTBOM U
BpemeHeM. OgHH anoxepemsl 3eHOHa 4ero crosit! Ilouemy 3to Tak?
Ja noromy uTo B (PM3NYECKOM MHUpPE HET HU IPOCTPAHCTBA, HU Bpe-
MeHH. Beas OHU COCTOST M3 HUYETro, U HaxoAsaTcs Hurae. OHU OT MH-
pa MEHTAIBHOTO M, €CTECTBEHHO, YTO NPOTHUBATCS MMapajoKCaMu 3a-
KITIOUEHUIO UX B MUp Qu3nyeckuii. D10 no3ponmwio KaHTy o6ocHo-
BaHHO YTBEP)KIaTbh: MPOCTPAHCTBO U BPEMs — 3TO TOJIBKO (OPMBI CO-
3€pLAaHus], C MOMOILBI0 KOTOPhIX Mbl BOCIPMHUMAEM BEIIW U BUAUM
MHUP TaKUM, KaK OH HaM NPEACTaBJISACTCA. K MHDY, HAXOAAIIEMYCA HE
HAILIero yma, 3Ta popMa co3epLaHHsi HE UMEET HUKaKOr0 OTHOLICHHUSL.

@. DHrensc Mo ATOMY MOBOAY Mucall: JDTo cTapas mpobiema.
CHauana co3zaioT a0CTpakIuy, OTBJIEKAs X OT YyBCTBEHHBIX BELIEH,
a 3aTeM JKEJIAIOT II03HABaTh 3TH aOCTPaKLUKM YyBCTBEHHO. DMIIMPHUK
A0 TOT'O BXHUBACTCA B IPUBBIYHOC €EMY SMIIMPUYCCKOC MMO3HAHUE, YTO
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BooOpaxaeT ceOst BCe elle B 00JIaCTH YyBCTBCHHOT'O TTO3HAHUS, TaKe
KOT'/1a OTIepUPYyET aOCTPAKIHSIMH.

Ha camowm nene, BpeMs — 3TO Mepa JABKEHUS, aOCTPaKIIHsL, U
W3MEpEeHNE BPEMEHHU CIYXXUT U3MEPEHHIO ABIDKEHUS. J[BIKEeHHE ke
M3MEPSETCS IBIKCHUEM (HampuUMep, IBHKCHHEM YacOBOUW CTPEIIKH),
TaKXKe KaK JUTMHA U3MEpsieTcs UTMHON. B mpupoje ecTh ecTecTBeH-
HBIC MarHUTHI, HO HET €CTECTBEHHBIX IU(epOIaToB. 3aT0 MHOTO pe-
TYJSPHBIX IMKIHMYECKUX ABMKeHUH. Ho kakoe-To M3 HUX JOKHO
OBLIO B3sITO 3a oOpaszern. Yackl, Kak MpUOOpP, MOAEITHPYIOT JIBHKEHHUE
CouHnla BOKpyT 3emuid, KanuOpoBaHbI 3TUM JIBIDKEHHEM. B oTiimune
ot ComHnia Ha HeOocBoAe, HpepOIaT YacoB TOCTYIEH HAOIIOACHHIO
B JIF00YI0 TIOTOY M JHEM M HOUBIO, TIOJICNIEH HA PaBHBIC YaCTH U T.I.

[ToHsATHO, YTO PKOHOMHKA BpeMEHU (OTHOIICHHUE ABIKEHUH,
¢u3nyeckn O6e3pa3zMepHast BETUYNHA) OBITH JOJDKHA ITOX0XKa Ha JKO-
HOMHMKY BEPOSTHOCTCH, M KOHCTPYKIHUSA «(DU3MUSCKU aIACKBATHBIX)»
4acoB MOTJIa OBl BRITJISIIETH CIEAYIONINM 00pa3oM:

VU

A

A DHHIITEHH AyMall, 4TO ¢ BpEMEHEM MOXKHO 00palnaThCs Kak ¢
npoctpaHcTBoM. Ho mpocTpaHCTBY, Kak MaTEMaTHUYECKOM CTPYKTYPE,
MPUCYIA aIUTUBHOCTH (CKJIAbIBas IBA KUPIUYA TIOIydaeM KUPITHY
B 2 pa3a 0obIIni 10 00bEMY), @ BpeMEHHU HE MpHCyIa (UTo He Aeiiai
C TEMH K€ JIByMsI KUPIIMYaMU, OHU OT STOTO HU CTapIle, HU MOJIOXKE
He cTtanyT). [IpaBma, K KOHIY >KH3HH ANBOEPT Mpo3peli, Ha BOIPOC
KYpPHAIIMCTa — «4TO €CTh BpeMsA?» — Moyda MokKas3al Ha 4achl. llpu-
BSI3Ka COOBITHI K ITUKIMYECKUM MpoIeccaM (CaMu IUKIHYECKUe Mpo-
IEeCChl COOBITHH He 00pa3yloT), MO3BOJSIET MPOBOJUTH Pa3METKy
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(TIyHKTyanuio) MOTOKa COOBITHH, YXOASIIETO KaK B PETPOCIICKTHBY,
TaK ¥ B MEPCICKTURY (TUIAHHPOBaHKE). Pa3MeUeHHBI MOTOK COOBI-
TUH MPENCTaBIIeT cO00H yKE CTPYKTYPY, COXPAHSIETCS B MAMSTH KaK
HEYTO €IWHOE M MOXKET IOJBEpraThCsi MHOTOKPATHOW JOTHYECKOM
00paboTke (MHTEeprpeTanuu) B yme. UeloBeKk, B ONMpPEaeIEHHOM ac-
MIEKTe, U caM ecTh Mpubop — Mepa Bemieil. C MOMEHTa POXKICHHUS Ha
MOYBE KOJJIEKTUBHOTO CO3HAHMS Y UYEJIOBEKa HAYMHAET PACTH YM.
PocT dyHKITMOHATHHOCTH yMa CBsi3aH ¢ ()OPMHUPOBAHUEM MHOXKECTBA
«IIKam» JJi1 aJeKBaTHOW OIEHKHM M HWHTEPIpPETaluyd BOCIPHUATHIA.
UyBcTBO BpeMeHU — MOOOYHBIN PPEKT N3MEPEHUS IBUXKCHHUS JIBH-
>KEHUEM, CBSI3aHHBIN C JBUKEHUEM MBICIH B MIPOLIECCE 3TOTO U3MEpE-
HUS. YM 3aHAMaeT cOO0OM BCE MPOCTPAHCTBO M BPEMs, POCTO TI0 TOM
MPUYUHE, YTO CO3AAET UX caM, MO0 ATO BCETO JIMIIb KaTerOpUH, KOTO-
PBIMH OH U3MEPSIET CBOH OIIBIT.

Ha camom zesie o IBMIKEHHH Yero-JIM00 MBI CYJTUM IO OCTaBJICH-
HBIM 3THUM YeM-JIM0O0 cjelaM — clie[iaM, OCTABIICHHBIM B Halllel mams-
ti. Hamra romoBa — cBoeoOpa3Has «kamepa Bumbcona». Camo xe
JIBIKEHUE OCTaéTCsl BHE HAIIero BocmpusiTus. Bugumo 31O ecrte-
CTBEHHO, CO3HAaHME KOHTHHYaJIbHO, 4 B KOHTHHYYME HET «CJICIYIO-
merd Touku». M pacu€rnvBasi 3BOJOIMS MOJIapyiia HaM 37€ECh JIMIIb
(hyHKIIMIO MHTEpIpeTaTopa, HO HEe HaOmomaTtens. Brpodem, He Tak
YK U 4acTO B OOBIJICHHOM KHU3HU MBI NIPUOETaeM K MOHSATHIO BPeMe-
HU, 00XOSICh JIOTHYECKUM "€CITH..., TO...", B KOTOPOM HE COJEPIKUTCS
BPEMEHH.

Tak 49T0 TpoIlecChl UCKPHUBJICHHS MPOCTPAHCTBA U YIUTOTHEHHS
BPEMEHH MOTYT MPOUCXOIHUTH TOJIBKO B OONFHOM BOOOpPaKEHHUU pe-
JIITUBUCTOB. B Halle Bpems, Jlaxke HEMPOCBEIIEHHBIN B (DU3MKE YesIo-
BEK CJIBIIIAJ O 3allpeTe Ha MPEBBIIIEHHEe CKOPOCTH CBETA, MPUHIIUITAX
(3amperax) [laynu u D'efizenOepra. Bnpouewm, cymiecTBoBaHHE 3THX
3alpeTOB B TECOPETHUECKOW (H3HKE, HA pealbHyI0 (PH3UKY HUKAKOTO
BIIMSIHUA HE okaszbiBaeT. Hoe neno, «3anpetsl [Namunesy». K coxane-
HUIO, OHU Ceiiuac MaJION3BECTHHI, & BEJb OHU CTAJIM UCTOYHUKOM MO-
TyIIecTBa HAIICH [TUBUIIH3AIUH.
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1-# 3ampet ['amunes. 3anper Ha «aroHUMaHue». CMBICH 3ampeTa
COCTOSUT B TOM, YTOOBI MOJNYYHTh KOJMYECTBEHHBIE OIMCAHUS SIBJIC-
HUH, MPEICTABIAIOMNX HAYYHBIH HHTEPEC, HE3aBUCHMO OT KakuX ObI
TO HH OBLIO (M3WYECKUX OOBsSCHEHWH. 3amper (B cBOE BpeMs) CIIO-
cOOCTBOBaJl OTTOPKEHHIO OT HAYKH IApjaTaHOB M CXOJAcTOB, TOTO-
BBIX OOBSCHHUTH BCE YTO YTOIHO, YEM YTOJIHO.

2-i1 3anper ['anmmes. 3anper Ha HepeadbHOCTh. CUHTATh OOBEK-
TOM (M3UKHU JUIIB TO, YTO AOCTYIHO dKCIEpUMEHTY. To, 4TO HEeBO3-
MOKHO M3MEpHUTh, He cymiecTByeT. Hampumep, BappupoBaHue Xapak-
TEPUCTHKAMHU MPOCTPAHCTBA M BPEMEHH HaM HEIOCTYIHO (MBI JaKe
HE MOXEM OTIpeNeNuTh X MecToHaxoxkaeHue). [loaTomy, cTporo ro-
BOps1, IPOCTPAHCTBO U BpeMs 00bekToM (DU3MKH He sBIsitoTcs. MHade
roBOpsi, OOBSACHEHNE THIA "TIPOCTPAHCTBO U3MEHSETCS] 1 IPOUCXOAUT
TO-TO ¥ TO-TO», K Hayke (pM3MKa HUKAKOTO OTHOIIEHHUS He umeer. Ha
3TOM "HacTtauBaet" 0ObIUHAs JIoTMKa. Eciu ctpenka nmpubopa (J1r060-
ro) nokassiBaet Ha "10", HUKaKUM HamKMM nepexonoMm B apyryo CO
HE T00MThCs, UTOOBI OHA Mepenuia Ha "8".

3-i 3amper lanunes. 3anpeT Ha MBICICHHBIE SKCIECPUMEHTHI.
Hayunpiii MeTOl COCTOMT B TOM, YTOOBI M3y4aTh 3TOT MHpP TakK, Kak
ecni Obl B HEM He OBUIO CO3HAaHUS M JKUBBIX cymecTB. @usnka nzyua-
€T CBOMCTBa OKPYXKAIOIIEH IEHCTBUTEIBHOCTH, MPOSBISIOIIKECS B
MPSIMOM DKCTIEPHUMEHTE.

Tpéx 3THX BEMUKUX 3allPeTOB 0Ka3aJoCh IOCTATOYHO, YTOOBI CO-
BEPIINTH CTPEMUTENBHBIN PHIBOK B Hayke. CHATHE ke 3amperoB | a-
Jisiesi, IPUBEJIO HayKy K TOMY IJIaY€BHOMY COCTOSIHUIO, CBUICTEINS-
MH KOTOPOTO MHI siBisieMcs. COBpeMeHHasi OpraHu3anys HAyKH - JIeH-
CTBHTEJIEHO IITyOOKO (T.€. HEJJOCTATOYHO) apXanvHa, ¥ KOHTPIPOIYK-
tuBHA. Hy, Tak 4TO ¢ Hee B3iTh, OHA )K€ HE JUIsl pa3BUTHUS HAYK CO-
ctaBieHa. HaoGopoT, mis ckopeiimero ux yHuutoxkeHus. Hayka Oy-
JyIIero TMpHOOpEeTeT XapakTep, 3HAKOMBIA M0 IMOCTXOJIOKOCTHBIM
Hay4YHO-()aHTaCTUUECKUM POMaHaM: BBICOKOE OBLIO M3BECTHO MpE.-
KaM, a y9eHBIA 3TO TOT, KTO YMeeT pa3Ouparscs B OOPBIBOYHBIX Py-
komnucsix. Ho Takoe ObiBaeT TONBKO B KHUrax YMoOepTo Dko. B mocr-
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XOJIOKOCTHOM pPOMaHE€ YYEHBIH — 93TO TOT, KTO YMEET Pa3BOIMTH
OTOHBb. A TOTO, KOTOPBII KOMAETCsI B PYKOITUCSIX, HA OTHE 3a)KapHBa-
10T U CJIAT.

Kcratn, uckarens MCTUHBI U CBOOOJHON DHEPTWH, MOMHHUTE O
cyns0e H. Tecma! OH ymep He3a10ir0 O TOTO, KaK XOTEN MPEICTa-
BUTHb YEJIOBEUECTBY CBOE HEKOE HEOOBIYHOE M300pEeTeHHE. YMEp OT
BocnanieHus n€rkux (He KOBUJ 1m?), KoTopoe OBLIO CIPOBOIUPO-
BaHO MHOXKECTBEHHBIMU TIeperioMamMu peoep.

Hemnuoro ¢uniocodpunn

«Bce coenano us geuecmea moeo aHee, Yno Hautu CHul». ®. bakoH.

Mgl siBIsieMcsl HE TOJIBKO HOCHTENSMU CO3HaHUs, HO H, TYT e,
€ro MpPOAyKTOM; KaK, BIIPOYEM, — €r0 K€ MPOIYKTOM SIBISETCS U BCE
ocranbHoe. OTIENUTh PEATbHOCTh OT TOTO, KTO 3Ty PEaIbHOCTh (UK-
CHpYeT, — HEBO3MOKHO, MO0 MO3T B MHpE, 2 MUpP B MO3TE€.

JlaHHBIM HaM MHpP Kak ObI KaK0e MIHOBEHHE CO31aéTcs U, B TO-
K€ MIHOBEHHE — Hcye3aeT. byap mo-npyromy — BcE€ mpeacTaBisuioch
OBl B BHJE MOJO00OHOM IeperuieTéHHOMY KIIyOKy 3mei. Ho atoro He
HaOmronaetcs. Kak sxe o0bsicHAET 3TO cOBpeMeHHast HayKa?

AmMepukaHCKUi yueHblil, Mapk Yaurusu, musyyass eHoMeH Tak
Ha3bpIBaeMOH "3aepP’KKN OTBETa HEHPOHOB" MPHUIIEN K 3aKIIOUCHUIO,
— MBI IpeaBuauM Oynymiee. To ecTh, BUIUM BEIU 3a OJHY JIECATYIO
CEeKyHIbI 10 MX (hakThyeckoro mosipiieHus. COriacHO ero TeopuHu
(xypHan Live Science), Haimu yM crioco0OeH co3aBath 00pasbl TOTO,
YTO MOSIBUTCS Yepe3 OAHY JECATYIO CEKYHIBI B OyaylieM. JTo Hpea-
BUJICHUE TIO3BOJICT HAM OBITh Ha4YeKy, KOTJ]a B Hallly CTOPOHY JICTUT
MST4, OHO JIa€T HaM BpeMs CpearupoBaTh U momarhb ero. C moMouibio
9TON CHOCOOHOCTH MBI MOXEM TaKKe, HallpuMep, YBEPEHHO MaHEB-
pupoBats B Tonme. EmE Kant ormeuan, kak ¢axt, — «pasym oOHapy-
JKUBAET TOJIBKO TO, YTO OH BCEIIEJIO CO3JAaeT CaM U3 CaMoro ceOs».

Buanmo, 310 U oTiIMUaeT XKMUBOE OT HEKHUBOTO. JKHUBOE NEHCTBY-
€T, OTTAJKMBAsACh OT MPOTHO3a W, IOTOMY, €T0 JeHCTBHSI HempecKa-
3yembl. Ha, To ecth cTporo mokazanHas teopema [lommepa: «Iloene-
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HHE CHCTEMBI, B KOTOPOH JIEUCTBYET MpeICcKa3bIBaIOIIEee YCTPOUCTBO,
Herpeackazyemo». Cuanpom Kaccanmapsl, nHade ToBopsi. [IporHos ke
— Bcerza npubnusuteseH. [loatomy kuBoe, OTTaIKUBAsICh OT MPOTHO-
3a, 9aCTO COBEPIIIACT OIMIMOKH.

[lomuute ¢uibMbl 00 U3BEpXKEeHUM BylkaHoB? MHOrma B HHUX
BUIHO, KaK TEKyIlas MO CKJIOHY JiaBa MPOXKUTaeT cede pycio, KOTo-
poro He ObUIO MHUHYTY Ha3aA. TOYHO Tak k€ CO3HAHHE CO3IAET AJIS
ce0s1 mwmo3uto ¢usnveckoro mupa. [lomydaercs, Ham AaH He cam
MHUp (HacToslIee), a TOIBKO €ro TeHepalus CO3HaHHEM — OJM3Koe
Oynyuiee, rpsayiee. A OKpyX aeT Hac «JIETOMHCH)» CBEPLIMBILETOCS —
MPOIIIOE, KOTOPOE OCTAETCsl HA SKpaHe CO3HAHMA KaK ClIeIbl B KaMe-
pe Bunncona. To ecTs, MpOUCXOOUT HE OTPaKEHHE MHpPA, a €To IoJa-
ranue, - crneuudukanus peagbHocTH. [lo3TOMy M HET HHMKAaKOro
«kiryOKa 3Mei». M300pakeHne Ha PKpaHe — OHO M €CTh TOJBKO H300-
pakeHue; TOABISETCS U TYT K€ McYe3aeT C JKpaHa, CMEHSICH JApY-
ruM. Hamre cozHanue paboTaeT B pexume, ONEPEXaroUIeM PEXUM
pealbHOTO BPEMEHH, B PEKUME MaTepualu3aluuu Meicieil. Nnu, mno-
WHOMY, MUPO3JaHHE — CAMU3JaT CO3HAHUSL.

Bot mouemy JlennH roBopHII, 9TO BayKHEE KWHO HIUYETO Ha OeioM
cBeTe HET, 00 OeNblil CBET W eCTh KUHO. A PEaIbHOCTh — DTO «TO,
4yero Ha 0esoM cBeTe BOOOIIE HE MOXKET ObITh». TPyAHO MOBEPHUTH B
Takoe? A BBl BUIUTE CHBI? PeanbHOCTh — 3TO M KMHO, U UTPAFOIIHA
pOaM 3pHUTENb, TPH B OJHOM OAHOBpeMeHHO. Ilpumepsl B moarsep-
KIICHHE.

[Ipumep «mapagokca Tounoctn» ot Kommoroposa. CTpenok Teo-
PETHYECKH HE MOXKET IONACTh B MUIIEHb: HU TOYHOCTH €r0 Iia3a, HU
JIOBKOCTH €T0 PyK HHMKaK He MOXKET XBAaTUTh JAJIs 3Toro. Panee roso-
PHIIH, YTO CTPEJIOK UCIIOJIB3YET KaKHe-TO HEM3yUEeHHbIE BO3SMOXKHOCTH
CBOEH HEpBHOM CHUCTEMbI, KOTOpPbIE MO3BOJIIOT €My CHEJIaTh HEBBI-
nonmHumoe. Ho, MBI Temepb NMOHMMAaeM, CO3HAaHUE «3arJIaIbIBacT»
BIEPEN U KOPPEKTUPYET IEHCTBHS CTpeNKa, HE OMNOBeIas ero oo
stoM. Akagemuk PAH Marsees («HuXK», Ne§, 2010), rosopur: «Hro
Takoe co3HaHue? DTO Kakas-To CIIOCOOHOCTh CTPOUTH BUPTYaJIbHBIH
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MHUp MUpO3/1aHus. JIaBHO yXe roBOPAT OMOPU3NKH HIM (U3HOJIOTH,
YTO YEJIOBEK BHIUT HE CTONBKO TJIa3aMH, CKOJIbKO Mo3roMm. Ecmm u3-
MEPHUTh CKOPOCTH XUMHUYECKUX PEAKIIHiA, KOTOPhIC TIEPEHOCAT HEPB-
HBI€ MMITYJIbCHI, KQXKETCS, YTO YBUAETH OAHOBPEMEHHO BCE, YTO MBI
BUJIUM, HEBO3MOXXHO. HO 3TO BO3MOXHO, MOTOMY 4YTO B 3pEHUU
ydacTByeT MO3r. W 1Mo OT/AeIbHBIM JaHHBIM OH JOCTPAauBAaCT OOIILYIO
KapTHHY.

Jlyig TeX, KTO HEe BEPHUT aKaJEMHUKY, MPeiaraeTcs, HalanuTe Kap-
THHKU «Magic eye» - HapUCOBAaHHOE Ha MPOCTOM JIUCTE Oymaru nepe-
TUIETCHUE 3ayPSIHBIX JMHUAN U MSTEH, - KOTOPOE TIPU OTIPeIeICHHOMN
(hokycHpoBKe B3IIIsAa, MpPEBpaIIaeTcs B 00bEMHOE H300pakeHue,
HUYETO OOIIeT0 HEe MMEIONIEE ¢ TIOCKIM XaOTHUECKUM H300paKeHHU-
eM. Hazneroch, B peanbHOCTH CO3HAHUS COMHEHUH HeT. ['ie HaxonsaTcs
(CyIIecTBYIOT) MPOCTPAHCTBO U BpeMs? MiMeHHO Tam, — B uH(pOpMa-
IIMOHHOM TIPOCTPAHCTBE, B CO3HAHWU. A Martepus rae? B mpoctpan-
ctBe. A oHo rae? B co3nanun! A co3nanue rae? B yMHOM Mecte, ce-
Oe camoM.

Marematuk B.B. HanumoB, noctaBui 3a1aqyy HOCTPOUTh MOJIENb
«ocosHaroniel cedst Becenennoii». 1o u OyleT «peallbHOCTh» BO BCEi
ee moimHoTe, MO0 (eHoMeH Co3HaHWs HE BBIOPOCHIIL U3 HCTHHHO
Hay4yHOW KapTUHBI Mupa. Kakas cuma yaepKMBaeT HaIlld MBICIH B
nopsinke? [Togemy mb1 He cxoamm ¢ yma? Ecnu mpenensHO Janumap-
HO, CO3HaHME — 3TO IPPEKT, KOTOPHI BO3ZHUKAET MPH TEPEX0Jie OT
OECKOHEYHOTO YHWCIIa HETPOSBICHHBIX BO3MOXKHOCTEH K KaKOMY-TO
OJTHOMY OKOHYaTeNbHOMY BapuaHTy. CO3HaHHE U €CTh aKTyaTu3aIus
€MHCTBEHHOT'O OCTABIIIETOCS BapHaHTa, KOTOPHIN MPU 3TOM OCO3Ha-
ercsa. Takoit paboToil Ha ONMEpPEKEHHE CO3HAHHWE H3MEHAT MHUp, TaK
wi nHade. W momywaeTcs, 4To MBI MpeaniecTByeM COOCTBEHHOMY
TIOSIBIICHUIO U IBIYKEMCS TI0 COOCTBEHHBIM CJIE/IaM.

OTUM 0OCTOSATENBCTBOM pa3pelaeTcs anopus ABIYCTHHA, KOTO-
pasi TIacUT: MPOILIOTro yXKe HeT, OyIyIero eme HeT, a HaCTOosIIee —
MTHOBEHHO, CIIEZIOBATEIIbHO, BPEMSI HE CYIIECTBYET. A pa3 OHO HE
CYIIECTBYET, 3HAYUT, HUYETO HE CYIICCTBYET, HETNIC CYIECTBOBATS.
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Ham nan He caM MuUp — A€HCTBUTENIbHASI PEAIbHOCTh, & TOJBKO €T0
TeHepanus CoO3HAaHUEM — "peanbHas JeHCTBUTEIHHOCTE', 3aTO Cpa3y B
BapHaHTe OJIN3KOTO OYAYIIETO.
BJIATOJAPHOCTH
brnarogapro ['ocioga bora, 4ro oH BIOXKWJI B MOK TOJOBY 3TH

CBETJIbIE MBICIIH.
HNCKATEJISIM HCTUHBI

OTo0 HUTATH U3 TPYJOB MHBIX JIIOAEH, MOW TOJIBKO MOAOOp U He-

KOTOPBIC KOMMCHTApPUH.
JIrooeti 0bvedunsiem 102y, a ucmuna pazveounsiem. Ilpopoxu
He JiICUBYM 6 CB0eM omeuecmae.
«/osnaiimecv ucmunwl, u c60600nwly. JleBus LIPY

Sl cMyTHO BCIIOMHWJI, YTO aNlOKAJIUIICUC yXKe ObLI — T/Ie-TO Ha
CTBIKE aHTHYHOCTH M CPETHUX BEKOB, — U €T0 CKPBIBAET TOT CaMBbIi
MEPUOJ ThMBI U HESICHOCTH, O KOTOPOM T'OBOPHUT CTOJIBKO UCTOPUKOB.
Hoosto  coObiTme  wMenmo  Takyro MPUPOAY, UTO  3aTparuBa-
10 HE MIPOCTO «TOCYNAPCTBEHHOCTh M KYJIBTYPY» KHBIIUX Ha
3eMiie HapOoJOB, HO U CaMy MaTepUaIbHOCTh BUIUMOTO MUpPA, MOATO-
My OT HETO JeHCTBUTEIHHO HE OCTAIOCh HUKAKHX CIIEZIOB, M X035ieBaM
OOHOBIJIGHHOTO 4YEJIOBEYECTBA MPUIUIOCH HAIOKUTh Ha 3Ty IBIPY
CBOCOOpa3Hy0 HMH(POPMALMOHHYIO 3aIuiaTy — (parMeHT HMCTOPHH,
KO€-KaK TMOoIeNaHHbIi 1o3:xke. OHM He coOupanuch OOBICHATH TOH-
KOCTH CBOEH MeTapHu3UKH, 3HAaHUE, JOBOJUMOE UMH JI0 JII0JIeH, ObLIO
cTporo pyHKIMOHATEHEIM. OHI OOBSCHSIIHN, TIOJB3YSCh CPABHEHHUSIMHU
1 yIoA00JIeHUSIMU, TIOHATHBIMU c1a00My (KOHTY)KEHHOMY aIlOKaJIUII-
CHCOM) ueloBeYecKoMy yMmy. M3 Munocepans oHH AOBOAWIH JO JIO-
neil TosbKo "acTh crpammHoii mpasasl. (B.O. [lenesun).

MaremaTtuka — MEPEKUTOK ATHX TEMHBIX BEKOB. PeanbHO, MO-
CJICTHUMA KaTaKJIN3M HaKpbUT Hac mpuMepHo 200 neT Hazam.
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HpiHemHss 1uBUIM3anug JUIIbL TeHb yiueamend. Mbl getd B
CpaBHEHUW C HUMH. MBI UIMeeM Ha TEKYITUH JACHH MHOXKECTBO apTe-
(hakTOB, KOTOpPBIC HEBO3MOXXHO IMOBTOPHUTH CETOMHS B BUAY OTCYT-
CTBUS TEXHOJOTHUH, 00OPYIOBAHUS U CIEITUAIKCTOB, M KOTOPBIC CBHU-
JeTenbCTBYIOT, uTo 200 JeT U paHee cyllecTBOBalla Ha 3emiie TJo-
OayibHAs IMBWIM3AIUS B CPABHEHUHM C KOTOPOW MBI JICHCTBUTEIILHO
JICTH B TICCOYHHIIE.

Ecau BHYHIUTH OAHY U Ty XK€ WJUTIO3UI0 HECKOJIBKUM JIOASM —
TaK, 9TOOBI OHU Pa3NESUIA €€ TMOTHOCTBIO, — JUISI HUX OHAa CTaHET
PEaNTBHOCTBIO YK€ HE CyOBEeKTUBHOW, a 00beKTHBHOH. OOmei ms
BcexX. JT0 Oy/eT pealbHOCTh, IJIe OHM OKaxyTcs BMecte. OHU BCTY-
AT B OOIIEHUE U HAYHYT O0CYXKJIaTh CBOIO KOJUICKTHBHYIO TaJlIIOIN-
HaIMI0, YKPEIUISS €€ KaXKJOU CBSI3aHHOM C HEil MBICIBIO U CKA3aHHBIM
Mpo Hee cIoBOM. UeM cuiibHee OHU OyIyT yOeXX/IeHBI B €€ MOAJTUHHO-
CTH, TEM IPOYHEE U HEeToKoJIeONMee CAeNaeTcsl UX HOBBIM MUp. DTO U
€CTh COIIMOTEXHUYECKHE MHUMOCTH.

OOBEKTOM MaHHUMYJISIIHMKA CTAHOBUTCS CO3HAHUE IPYTHX JIFOJCH.
JltoGoro vemoBeka BOZMYTHIIO OBI, €CITU OBI MO0 YhEMY-TO 3aKa3y eMmy
BIpPYT CAeJalld TaTyupoBKYy Ha ji0y. Ho modemy 0OIECTBO AOKHO
paspeliaTh TaTyHPOBaTh CBOE CO3HAHME, Aa elle OcecruiaTHO? B ubeit
CcOOCTBEHHOCTH BOOOIIE HAXOIUTCS CO3HAHHME YENIOBEKa B YCIOBHUSIX
PBIHOYHBIX OTHOIIICHHH?

Korauronorn KOHCTaTUPYIOT, YTO BCE YEJIOBEUECKOE MBIIIICHHE,
TaKk Kak HaOOp JOCTYITHBIX IJIFOJSIM BOCIPHSITHN OIpPENEesieTCsS UMe-
IOLUMHUCS Y HUX «I1a0JI0HAMH y3HABaHUS», TO €CTh clioBaMu. To, s
4Yero HeT cioBa, A 99% miozeit He cymecTByeT Boobme. bonee To-
ro, IS JIIOJCH Kak Obl CIEIMAIbHO CO3/IaH SA3bIK, HeaJCKBaTHBIN pe-
ATBHOCTH, KOTOPOM IO PEaAThHOCTH MHUHHMYM CJIOB, 3aTO Ky4a BCS-
KHX a0CTpakTHBIX mpescTaBieHuil. [losTtomy Oomblnas gacTh peaib-
HOCTH TPOCTO HE BOCTIPUHUMAIOTCS JIOJIbMU — IPUMEPHO TaK XK€,
KaK «CJIETIOe TATHO», ITyCTOE MECTO B CAMOM IIEHTPE UX IO 3pPEHUS,
r7ie MOTOK MOMAJAIoNIero B ra3 CBETa MPOCIUPYETCS Ha BBIXOJ 3pH-
TETHLHOTO HEepBa.
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Ho 3ampenieHHble 351eMEHTHI PEaJbHOCTU HE NPOCTO BBIYEPKU-
BAIOTCSI CJIEIIBIM IIATHOM W3 BOCIPUHHMAEMOI'O Y€JIOBEKOM, a KaK Obl
3aKJIEMBAIOTCSA 3aIUIaTOM pa3peléHHOro JJIEMEHTAa, HE HMMEIOLIETO
OTHOUICHUS K PEabHOCTH.

Opnaxko, s-10 He obeman noxaepxxuBath apepy HACA, ne mo-
JMy4ajn 3a MOJYaHUE NPOIBIKEHHE IO CIIy>KOe, ToCydapCTBEHHBIE
MICHCUH, KBApTHPHI M Ja4H, JTUIHBIX MI0(epOoB, TIOBAPOB M MEICECTED,
Hay4HbIC 3BaHUs, KadeApbl U MPUUUTAIOLIEECS MO TAKOMY CIy4aro
NEHEe)KHOE BO3HATrpPaXkJIeHHE, TTOITOMY ST MOTY HE TOJIBKO paccKa3aTh,
HO JIETJIBHO pa3kKeBaTh BOIPOC AN BCEX MHTepecyromuxcd. S umry
00BsICHEHHE, KOTOPOE MOXKET OLIEHUTh cpeaHnid Hedusuk Jxo.

Kax Hanmcan B HTepHETE OAWH BO3MYIIIEHHBIN «BETEPAH TPY-
1, BOWHBI U OIIITH TpyJa»: «Pa3npaxaeT, 4To B Ka4ECTBE MUPO-
BBIX HOBOCTEW B MPETEHAYIOIIEM Ha MaccoBblil ctatryc CMU mHue pe-
TYJISIPHO TPENJaraloT OTYEThl O IUIACTUYECKOM oOlepaluu Kakom-
HUOYIIb TOJUIMBYICKOM CYYKH WIH 00 O4YepeqHOM anbOoMe KakKoro-
HUOYIIb TOKPBITOrO OpWIIMAHTAMH HETrpa, UCIIONHSIOMIEIO KPUMH-
HaJIBHBIA MUHIOCOIIAHCOH (WM, KaK HHOTJa TOBOPAT, pam). Uto 3To0,
KaK HECO3HATENNbHBIN 3aroBOp, HAPABJICHHBIN Ha KYJIbTYPHYIO JIeOU-
Tu3anuio U KojoHuzanuio Poccun? He Hajo nenats U3 HaC MIKYPHBIX
TYTIaKoB!».

D30TEepUKH YTBEPKAAIOT, YTO PENUTHS M HAYKH CO3IAHBI NI
00y31aHHs BCEJIEHCKOI'O MOTYILECTBA YeNIOBEKa, AJIsl KOHTPOJS Hax
HUM, HEJOMYIICHUS! WCIOJIb30BaHMS CAaKpaJbHON CHIIBI, JOCTYITHOMH
JIOASIM B T.4. — B Pa3pyLIMTENbHBIX Henix. CucreMa nepBoOBITHBIX
Taly, HEYKOCHUTEIbHBIX NPEAIMCAHNH JINIIAET HAC CAMOCTOSITEIBHO-
CTH, CBOOO/IBI BOJIH, ITPaBa HA COOCTBEHHOE CO3HAHUE.

Menzens OblT yBJIEUEH MaTEMAaTHUKOH, MO3TOMY XODPOILO 3HAI
(«JI0TMYECKYI0») TEOPHIO BEPOSITHOCTH, U KOHEYHO MMOHUMAJI, YTO IS
JOCTOBEPHOCTH PE3YNILTATOB HY)KHO OOJIBIIOE KOJHMYECTBO HCCICTY-
€MOro MaTepuaa, a TOpoX JaeT MHOTO CEMSH».

BrocneactBuu 0ka3anoch, 4YTO COOTHOLIEHUE MeHaels NelCTBY-
eT TonbpKo! ... I ropoxa. HUKakux reHoB HET. JTO Hall CrIocod
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(uKcanMy MPOIECCOB BOCIPOM3BOJICTBA Yepe3 cIOBa-reHbl, "(oHe-
tudeckas" Gopma nucekMenHocty. ['enb — durypa peun. [Tockonbky
OHa paboTaeT M YTO-TO MO3BOJSET JENATh U MOHATh, TO MBI ITPOCITHU-
pyeM dopMy Ha copep)kaHrEe U IPUJAEM I'eHaM CTaTyC OObEKTHBHBIX.
Ho He Tak yx Mano cutTyanuii, ¢ KOTOpPHIMU T'€HHOE OIMUCAHUE HE
copasnsgercs. PaHo win mo3gHO MpPUAETCS CTPOUTH HOBYIO (popmy
OTHCaHUs, a TeHBl OCTAHYTCA TOJNBKO B UCTOPHH s3bIKa. [locTOAHHO
CTAJIKMBAEMCS C «TPYIHOW MPOOJIEMBI CO3HAHUS» — BBIPAKCHHS
CyOBEKTUBHOTO ONBITA B WHTEPCYOBEKTUBHBIX TepMuHax. OTCyT-
crBUe "aneKkBaTHOrO s3bIKa". MBI BOOOIIE HE MMEEM IOHATHH IS
MIPEJICTaBICHUS IPOIIECCOB PA3BUTH.

[Ipupona yHUKaIpHA U TOTAJIIBHA, €M HE HA YTO ONUPATHCS B CBO-
UX JCSHHUAX IO TpaHc(hOpMaIlK BellecTBa B 0JIarofarb, KpoMe Kak
Ha caMy e 0JyiarojaTh, HOJIYYCHHYIO U3 Takoil Tpancdopmanuu. Co-
3aHHE MEeXaHM3Ma M0 TPaHC(HOpPMAIUsl KOCHOTO BEIIECTBA B MHTEII-
JIEKT, TO €CTh CO3JaHHE T.H. HICKYCCTBEHHOI'O MHTEJUIEKTA, MPEACTAB-
nsiercst 6oJiee MacIITaOHBIM MTPOEKTOM, YeM CO3JIaHKe U3 (PU3UUECKO-
T0 BaKyyMa 3JIEMEHTapHBIX JJIEKTPUYECKUX 3apsIOB, UX MOTOKA (TO-
Ka) ¥ COMPOBOKAAIOIIET0 ATOT MOTOK 3IEKTPOMArHUTHBIX BOJIH.

Wnes cuctemMHOro KauecTBa, HE CBOJMMOTO K CBOWCTBaM 3iie-
MeHTOB. Celiuac C OTKPBITHEM CTBOJIOBBIX KJIETOK M HCCIICIOBAHHEM,
HampuMep, TaKOro Mpolecca, KOTOPBIA MOKA3bIBAIOT 3KCIIEPUMEHTHI,
— MopdoreHe3a. B xone Hero uaeT pasputre SMOpPHOHA, y TOJIOBA-
CTHKa B HAYaJIbHOW CTaIH, KOTJa YK€ HayalloCh pa3/ie]IeHHEe TOJIOB-
HOW 4YacTH W TyJOBWINA, OEpyT M3 TyJOBHIIA KIETKY, KOTOpas B
MIPUHIIMIIE MOTJIa OBl Pa3BUTHCS B KUIICYHUK, BCTABJISIOT €€ B TOJIOB-
HYI0 4acTh, M 3Ta KJETKa pa3BUBAETCS B TJIa3, CTAHOBHUTCA TJIa30M,
JIOITYCTHM, JIATYITKA. TO €cTh KJIeTKa B 3aBUCUMOCTH OT KJIETOYHOTO
OKpYKEHHS MOXKET IIpUOOpeTaTh pa3Hble CBOWCTBA. Terneph BBIACHU-
JIM, 4TO OOBIYHBIE KJIETKH MOTYT MPEBPATHTHCS B CTBOJIOBEIE. KiteTka
COJICPKUT B cede TMOIHBINA KO/ OpraHn3Ma, OHA MOXET CTaTh JIFOOBIM
OpraHoM, HO KJIETOYHOE OKPYXEHHE, BO3MOXKHbIE XUMHUUECKUE UHTHU-
OMTOPBI M 3JICKTPUYCCKUE BO3JCHCTBHS (3TO ceiuac HCCIEAyIOT)
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OJIOKMPYIOT 4acTH KOJa U 3aCTaBJIAIOT KJIETKY Pa3BUBAThHCS B 0COObIE
oprassl. TakuM 00pa3oM, 3TO IpoLeccyallbHasi CUCTEMA.

Haunnaer peann3oBbIBaTECS ONPENEICHHBIN CLIEHApU Pa3BUTHS,
OCTaJIbHBIE «BBITOparOT» (310 TepMuH Kyparomosa), To ecTh OHH IIO-
HIDKAIOT CBOIO BEPOSITHOCTh. DTO HE 3HAYMT, YTO CUCTEMa O0JIafaeT
LieJIeTIoNIaraHleM; 3TO €CTECTBEHHBIN MPOLIECC NBMKEHUS CTPAHHOTO
aTTpakTopa.

Oto OnecTsiie onucan B cBoe BpeMsi BepHanckuii, koraa oH ro-
BOPHJI, YTO TEOXMMHYECKHE IPOLECCHl 3eMIIM /0 BO3HUKHOBEHUS
KU3HU UAYT COTHH MMJUIMOHOB M MHJIJIMAPAOB JIET, HO, KOTJIa BO3HU-
KaeT *KHU3Hb, OHU YCKOPSAIOTCS, ¥ TEOXUMHUSI IEPEXOIUT B OMOXUMHUIO.
Te ke mporeccsl COBEPIIAIOTCS B COBEPIIEHHO MHOM PUTME H C JIPY-
TUMH CKOPOCTSIMH, TO €CTh IPOCTPAHCTBO U BPEMsI CHCTEMBI MEHSIIOT-
csi. TakoBO JTOJKHO OBITh IOHUMAaHUE CUCTEM C CAMOPa3BUTHEM.

MaremaTrueckas ISAYKIUS — 371€Ch BPSJ JIH MOXKET OBITh MPU-
MeHeHa. [ He moTOoMy, YTO MpeaMET HACTONBKO MPOCT, YTOOBI MOXKHO
OBUIO OOBSCHHUTH €r0 0e3 MaTeMaTHKH, HO CKopee, oOpaTHoe — TOo-
TOMY 4YTO OH CJIMIIKOM 3allyTaH U HE BIIOJHE OCTYIIEH MaTeMaTHKE.
BceneHHass — eIMHCTBEHHBIN KOMIIBIOTEP, — KOTOPBIA CUUTAET C
TaKOW CKOPOCTBIO, YTO MpPEJCKa3aHUe COOBITHS COBMANAET C HUM Ca-
MUM.

“Hayka HaumHaetca ¢ n3MmepeHuii". MenaeneeB. HpIMU cii0Ba-
MH, CJIIOBOM «aTom» (pakThdecku 0003HAYalnd CTEXHOMETPUUECKUIN
MUHHMMYM Ul JaHHOTO 3neMeHTa. Ilpu sTom moxpasymeBainock (Te-
MH, KTO BOOOIIE MPUHUMAT aTOMHYIO THIIOTE3Yy), YTO KPOME  OTHX
«XMMUYECKHX) aTOMOB €CTh €IlI¢ aTOMbl HICTUHHBIE, «(prU3ndeckuey, o
KOTOPBIX MaJl0 YTO M3BECTHO, U OJJHOBPEMEHHO UMH MOYAIHNBO JO-
IMycKaJlach NMPHHLIUIHNAIBHAS BO3MOXHOCTb OTKPBITHS PAaHEE HEU3-
BECTHOTO COEJUHEHHS DIIEMEHTA TAKOT0 COCTaBa, YTO MPUIETCS IPH-
HATHIN aTOMHBINA BEC DJIEMEHTA YMEHBIIUTH B Pa3bl (CKaXeM, I a30-
Ta ipuHATH N = 7 MM KaKoe-TO HHOe 3HaueHue ). MeHemneeB, BIIOTHE
0CO3HABABIIHUI 3TO 0OCTOSTENBCTBO, momiels fanbiie. OH BCIO CBOO
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HAYYHYIO JKU3Hb MPEIOCTeperan OKPYKAIOMIUX IMPOTHB YBICUCHHSI
ATOMHUCTHKOW. BOT HECKOJIBKO MOJITBEPIKIAIOIIUX 3TO ITUTAT.

«..XUMHUKH TOCTOSHHO YMOTPEONISIOT ATOMHUYECKYIO THIIOTE3Y
JUTst 00JIee SICHOTO IMPEICTABICHUSI MHOTHX (AKTOB, XOTSI MOXKHO OBbI-
70 OBI 00OMTHCH U Oe3 Hee. <...>

Ho aToMHuecKyt0 TCOPHIO HE HYXKHO MPUHAMATH KaK HACTOSIIYIO
TUIIOTE3Y O CTPYKTYpE Tella, B 3TOM OTHOIIICHHU OHA HE TIPUBEIIA eIle
MOYTH HU K KakuM pesynbtataM. OHa O/KHA OBITh MPHUHATA KaK 00-
nerdenue paccyxacHui» (1864) [5, c.25].

Bce cnoxwuBmmecs Haykd MMEIOT MUHUMAIBHBIE MOJEIH, XOTS
WX Pa3BUTHE MPOJOJDKAETCA, M HU B OJHON M3 HUX BCE MPOOJIEMBI HE
peeHsl. D10 Mexanuka HpioToHa A7t PU3HKH, IUTaHEeTapHas MOJEIb
aToMa u Tabnuua MeHzaeneeBa A XMW, SBOJIOLMOHHASA KOHIIEM-
U ¥ TeHeTHKa A OMOJOrMM, MamuHa ThIOpUHTa 7S BBIYUCIIHU-
TenbHBIX Hayk. Ho Tak mu aT0?

[pupona «boutcs» mycToThl. CTyIeHHs U pa3psuKEHUS BCE-TaKu
HAUYMHAIOTCA C pa3pshKeHUS (OTHOCHUTENBHOM MycToThl). MIMEHHO Ha
yCTpaHEHHe MyCTOTHI OpocaeTcs mpupona. Henmb3st mpousBecTH cry-
nreHus 6e3 paspsokenus. Mmmynbe nepenaercs B popmare "mycroTsr”,
a He "ryctoThl". "I'ycTOTy" TackaTte HEMPOCTO, a MPUPOAA IIOOHUT
MIPOCTOTY U "OOUTCS MyCTOTHI".

B cymecTByonmx y 4enoBeKa MOHATUSX U COMYTCTBYIOLIMX MM
TEpMHUHAX MpoOJeMa NOHUMaHUs CBETa HE MPOCTO CJIO0XKHA, & HEYJIO-
BUMa. Hampumep, Mbl MOXXKeM paccka3bpIBaTh O CBETE CIETIOMY Yelo-
BEKy, NPEKPAacHO 3Has, YTO HEBO3MOXKHO IepelaTb €My OLIYIIECHHUE
CBETa, MIOCKOJIbKY Y HETO HEeT Takoro nepexuBanus. Ho Mbl MoxeM
pacckasbIBaTh O CBETE — IOTOMY YTO CYILECTBYIOT TEOPHU O HEM.
Hasxe cnenoil 4enoBeK MOKET CTaTh 3HATOKOM TEOPHI O CBETE, HAYKH
0 CBETE — C 3TUM HET MpoOJIeM, — HO OH HE OWMET, YTO TaKOE CBET.
OH noiimMeT, U3 9ero coctout cBeT. OH moiMeT (GU3HUKY CBETA, XUMHIO
CBETa, MOA3UI0 CBETA, HO HE MOMMET, YTO TaKO€ CBET, HE MOUMET, YTO
OH JICHCTBUTEIBHO co00it mpeacraisier. Clienoi 4eJ0BeK He CMOXKET
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ero omyTuTh. I[lo3ToMy Bce, 4TO CIENOMy pPaccKa3blBalOT O CBETE,
OTHOCHUTEJIBHO: 3TO YTO-TO, CBSA3aHHOE CO CBETOM, HO HE CaM CBET.

CBer He nepefaeTcs ¢ MOMOIIBIO CIIOB.

Ecnu B Baml Mo3r BBeieHa IIporpaMMa IPUMUTUBHOIO CO3HAHMUS,
COTJIACHO KOTOpPOM MHUp pa3felieH JIMIIb Ha JBa IMOJI0ca «4EpHOE -
0enoe», «100po - 3710», «CBET - ThMay», «PEeaTbHOCTh- WILTIO3US», U T.
1., TO BCE, YTO Bbl [yMaeTe, BaM KaXeTCsl UICTUHOH, a BCE, UTO AyMaeT
Balll OMMOHEHT — JIokKbI0. M Haobopot. (T. Jlupu). Apucrorens, nu-
can B pabore «O Hebe», — «aake HEOOJBIIOE HaYaIbHOE OTKIIOHE-
HUE OT UCTHHBI YMHOXAETCS B PACCY)KICHUAX, OTOMIEAIINX OT Hee
B JaJIbHEUIIIEM THICTYEKPATHO.

«He nosepsiite ToMy, 4TO BBI ciblianu; He AOBEpAWTE Tpaju-
LUAM, TaK KaK UX [EepeaBald U3 MOKOJIEHHS B MIOKOJIEHUE; HE JOBE-
pAlTe HUYEMY, €CIIH 3TO SIBIISETCS CIYXOM WJIM MHEHHEM OOJbLINH-
CTBa; HE JOBEpsTE, €CIIM 3TO SBJIAETCS JHIIb 3alHChI0 BHICKA3bIBa-
HUS KaKoro-TO CTaporo MyApela; He JOBepsiiTe Joraikam; HE JOBe-
pslTe TOMy, 4TO BBl cunTaete nmpaBaoi, K yeMy BBl NpUBBIKIYN; HE
NOBEpSNTE OJHOMY TOJIOMY aBTOpHUTETy Bammx ydnrtenei u crapei-
muH. [locne HaGmroneHUs M aHanm3a, KOTJa OH COTJIacyercs ¢ pac-
CYZIKOM H CIIOCOOCTBYeT Ojary M Hojb3e OJHOTO M Ka)KAOro, TOrJa
MPUHUMANTE 3TO M XKHUBHUTE cOTaacHo emy». (¢) byana

[IpuHUIKIT OTIOXKEHHOTO CcyxaeHus: "®akT BHIIE CYXICHUS,
TeHAeHnus Boime ¢akra". [locTpouTh COBEpIIEHHO WHON METOJ TIPO-
W3BOJICTBA CUCTEMBI YEIOBEUECKUX 3HAHUH, UHYIO JOTHKYy. Habmro-
JaTeNnb HYXeH, YTOOBl PAaBUIILHO (PUKCHUPOBATH peallbHbIE COOBITHSI.
Ecnu onenka HaOmomartensi 3aBUCHT OT CKOPOCTH €ro JIBHXKEHUS,
HYXXHO BBOJIUTH TONPaBKy B €ro HaOJrO/IEHWs, a HE NPUHUMAThH pe-
3ynbTaT HaOmroneHn# (wumo3un) 3a dakt. Hampumep, cam mo cebe
BEKTOpP CKOPOCTH HUYEro He ompenenseT. MOXKHO CKa3aTh, YTO CKO-
pOCTh — MacCHBHAs BelIMYMHA. A BOT YCKOpeHHEe — akThBHasg. Ho He
BCSIKOE YCKOPEHHE aKTHBHO, NMPHUMEp, YCKOpPEHHE CBOOOIHOrO mMaje-
Hus. Y naxe yckopeHHe YCKOpEHHUs He BCErJa aKTHBHO, IPUMEp, TO
e yCKOpeHHe CBOOOAHOTO MajieHus. Benp nuHaMoMeTp TOXe JBHU-
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JKETCs BMECTE C LIApPUKaMH CO CKOPOCThIO V, TIOATOMY OH HE SBJISIET-
csi HaOmojaTeraeM, OTHOCUTEIbHO KOTOPOIO IBMKYTCSl ILAPUKH.
Habmiomatens 1omkeH HaXOAUTHCS, TaK CKa3aTh, «HAJ CXBATKOM».

[Tomarato, 9T0 Ha BOIIPOCHI JIFOJICH, €CITH OHU CHOPMYITHPOBAHEI B
omnO0YHOH (IO CBOEH CyTH, 3allyTaHHOW) KOHLENIMH (HU3UKH, Ma-
TEMAaTUKU U S3bIKa, BO3MOXKHO, HE CJIEAyeT OTBeYaTh B UX COOCTBEH-
HBIX TEPMHUHAX. JTO TOJIBKO YKPEIUIIET UX MIEH U IIPEeBpallacT Ux B
Jro/iel, KOTOpBIE CaMu Aal0T HEOOBSCHUMbIE OOBSICHEHUs (OTBETHI,
KOTOpBIE TPOCTO TEepeMenaroT Bompoc). KpailiHe Majo jKelarommx
3aHMMAThCSl U3yUYEHHEM HEIPUIOJIHOTO B XU3HM Marepuana. Ho onn
€CTb.

OmnpoBepkeHre KaKoro-HUOYb JIOKHOTO OTKPBITHUS €Ille TATOCT-
Hee. [lomoxuM, OMBIT OTBEpPr THIIOTE3y OTHOCHTENbHOCTH (DiiH-
mrreitd). CKOJNBKO TPyIOoB ObLIO YIOTPeOIeHO YYEHBIMU IS €€ yCBO-
€HUS, CKOJIbKO CTYAEHTOB JIOMajo HaJl HEW TOJIOBY — U BAPYT 3TO
OKa3zasloch B30poM. W yHM3HMTENBHO, M Kak OYATO Kiajx MOTEepsuIH.
Cxomnpko ObLTO TOPAOCTH Mepen APYTHMHU, HE3HAKOMBIMH C yYEHHEM
— U Bce pyxHyJo. [IpMXOANUTCSA CKJIOHHUTH TOJOBY U TFOPBKO MOXKa-
JIETh 0 3aTpadeHHOM BpeMeHH. Pa3Be 310 mpusTHO!

B «mapckoit 6ubauoTexey 3eMIISTHE CIYIIAIOT JCKIIUI0 ADJIHUTHL:
«VlcTUHHBIE MUP — HEBHIHUM, HEOCSA3aeM, HE CIBIIINM, HE HMEET
BKyca U 3anaxa. VICTHHHBIIA MUp €CTh IBW)KEHME pazyma. HauanbHas
Y KOHEYHAas 1IeJb 3TOro JBW)KEHHUS HemocTikuMa. Pasym ects mare-
pus, Oojee TBepAas, 4YeM KaMeHb M Oojee OwicTpas, yem cseT. Mma
MOKOSI, KaK BCSKasg MaTepus, pa3yM BIaJaeT B HEKOTOPBIA COH, TO
€CTb CTAaHOBUTCS OoJiee 3aMeJIEHHBIM, YTO HA3bIBAETCSI — BOILIOLLE-
HUEM pa3ymMa B BelIeCTBO...Bemp ecTh BpeMEHHOE CryIlIeHHe
pasymay. «Pazym Obu1 €IMHCTBEHHOW PEaIbHOCTHIO, MHP
—  €ro NpeicTaBJICHUEM, €r0 CHOBHIEHHEM», — TaK CKa3aHO B TOU
Ke «AdITUTE» 0 BO33PEHUSX aTJIaHTOB.

[Ipupoanass Marus H3JaBHAa HCIOJIB3YEeT HEHM3BECTHBIC HayKe
CBOICTBa UBOTHOTO, PACTUTEIBHOTO M MHHEPAJIHHOTO I[ApPCTB —
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COBEpILICHHO TaK kK€, KaK YeJIOBEK I10JIb3YETCs JIOIIA/IbIO, [I0YTOBBIM
roirybeM M Ye4eBHIIC00pa3HO 00TOYCHHBIM KYCKOM CTEKJIA.

KocMmomnorus onmpaetcd Ha moka3aHuUs Teneckona. Temeckom —
9TO OYEHb MPOCTOH MPHOOP, KOTOPHI B MPHUHIIUAIIE ITO3BOJISET
HabmronaTh He o4YeHb Aanékue o0BbeKTH B kocMmoce. U Bcé! C momo-
IbI0 TeJecKoma OoJbllie HUYero chaenaTh Hedb3s! Hemb3s ompene-
JIMTb paccTosHUE 10 00bekTa HaOmoneHusa. Henp3s onpenenuts Mac-
cy oObekra HabOmromeHus. Henb3st ompenenuTh Bo3pacT 0OBEKTa
HabOmronenust. Hudaero 3Toro Henb3sl cienaTh ¢ MOMOIIBIO TenecKorna!
3T0 BCE JOMBICIIBI WK, TOBOPS Tpole, OecriapaoHHOe BpaHbE. TEM-
Hasi MaTtepusi - odepenHod "cepuyeckuil KoHb B Bakyyme'. S 310
BBIPA3WJI TI0- MHOMY: "TEMHAs MaTepus — 3TO TO, YTO MEPBUYHO IO
OTHOLICHUIO K TEMHOMY co3HaHuio". llens "Teopernueckoil ¢usm-
Kku"— yOuTh peanbHyro Gu3MKy-Hayky (Mcciemosanusi). bpen mmzo-
WIIOB, PACTOPMOKEHHBIX JIEMOKpATHEH.

Ecin B ¢usuke yero-HuOyap HEMOHSTHO (2 HEMOHSTHO B HEH
MPaKTHYECKU BCE), MPUAYMBIBAETCSI HOBOE TOJIE, KOTOPOE HAJENAeTCs
HEKOTOPBIMHU XapaKTEePUCTUKAMH, KOTOPbIE yIaI0Ch U3MEPHTb.

Hampumep, 6uormosne, TOpCHOHHOE T0JIe, MAarHUTHOE TI0JI€, CHJIO-
BoO€ 1oJie u T.J. YeM 3T0 100po OTIUYaeTCs, HalpuMep, OT TEIIopoaa
u ¢uorucrona? Jla auyem. OOBEKTHI MUKPOMHpPA HE UMEET CEHCY-
QJILHO TOCTHKUMBIX SKBUBAJICHTOB, HE pedepupyercs B MOHATHAX H
He oTpaxkaeTcsi B oOpaszax Hamero «oeioro ceeta». IlombiTka oOHa-
PYXHUTh HETIOCPEACTBEHHBIE MaTepHUalbHble PeepeHThl 3THX TEPMHU-
HOB — HaIlpMep, B BHUJIE «PENPE3eHTAIHI1» — €CTh MPU3HAK HauB-
HOTO pean3Ma.

Totdpun Bunbrensm Jleitonun. B nauane XVIII Beka oH ompo-
BEpr MHOTOBEKOBOW THOCTHUYECKHH Ayalu3M, Pa3iesiOLMid pasyM U
TeJo, M0Ka3aB, YTO MaTepHs HE CIIOCOOHA MBICIHTH!

«TBOpUecKuil aKT B HCKYCCTBE WJIH HAayKe IO3BOJISIET MOCTHUYb
UCTHHY (PU3UYECKOT0 MHUpA, HO HE MpeJonpeaessieTcss 3TUM (usnye-
ckuM MupoM. Co3HATENbHO KOHUEHTPUPYS MPOILIOE B HACTOSIIEE C
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IIEIBI0 BO3MCHCTBHS Ha OyayIee, TBOPUYECKHH aKT HACTOJBKO IKE
OeccMepTeH, HaCKOIBKO 6eccMepTHA 3aMBICITHBIIASI €TO TYIIIay.

HckyCCTBeHHBIN WHTEIICKT CIIOCOOCH JIUIIh BHJOU3MEHSATH 4e-
JIOBEYECKOE CO3HAHKME — TOYHO TaK e, Kak 3To aejiaid B 1960-e roasl
JICA. Cxoyibko ObI HH TMPOM3BOJWIA TUKOBUHOK HAyYHBIE UCCIICIO-
BaHUS B 00JIACTH MCKYCCTBEHHOTO MHTEJUIEKTA, K KAKUM OBI YJIOBKaM
He npulerany, OOLISCTBEHHOE CO3HAHME JKIST OT HUX HACTOSIIUX
yynec. HelipoHHBIE CETH Ha 3Ty POJIb HE TOJSATCS, IPEHKAE BCETO, O-
TOMY, YTO OHHM HE COAEpXKaT CEMaHTHYCCKUX MOHATHH. Hayuuthcs
3aBS3bIBATh IIHYPKH MAIIMHE MHOTO TPYJHEE, YeM HAay4YHThCS pe-
IaTh MaTeMaTHYECKUe 3aJa4d WM WUrpaTh B IIaXMarthbl, a Belb JBO-
JIIOIIU HOHaILO6I/UII/ICI) MUJITTMApPAbI JICT JIA NOABJICHHUA YYBCTBUTCIIb-
HOCTH ¥ MOOWIJILHOCTH W TOJIFKO MUJUTHOHEI JIET JUIS BHIPAOOTKH COO-
CTBEHHO YEJIOBEYECKUX CIIOCOOHOCTEH.

Bce mpuBoammble B y4eOHWMKax MPOCTpPaHHBIE paCCYXACHUS
MOKHO PacCMaTpUBAaTh JIUIIb KaK em€ OJUH MPUMEP TOTO, YTO 4acTO
0 ABJICHUAX, ITIOKa HE MCCIICAOBAHHBIX, IIBITAIOTCA 'OBOPUTH MHOTO U
«yOeIUTEeILHOY.

Ckaxurte, a BaM Hy>K€H WHCTPYMEHT, YTOOBI TIEpEBUHYTh CTa-
KaH C OJIHOTO KOHIIa cTojia Ha apyroi? Wnm uto OBl HalmoMaTh XBO-
poct mnms koctpa? MHe KakeTcs, 4TO perpecc, MO OTHOMIEHHIO K
CTpoOUTENISIM THpamuy (MM XOTs Obl (PyHAAMEHTa), HE HYXKIAeTCs B
JIOKA3aTeNbCTBE. A eCIH MPEANON0KUTh, YTO CIEAYIOIIee TTOKOJICHUE
HACeJICHUS 3eMJIH YTPATUT CIIOCOOHOCTH WIJIM BOOOIIE yTPATUT PYKH
Kak TakoBble? — BOT oHM M OyAyT 3aMOpayMBaTHCS KaKUM 3TO HH-
CTPYMEHTOM JIOMaJId XBOPOCT U TIpOYee. ..

He courute 3a Oe3ymue u aHTHHAYYHOCTb, HO MO€ MHEHHE, YTO
JpeBHUM He HYXXHBI OBUIM HHCTPYMEHTHI. Bee Topasno cioxHee ais
HaIIETO MMOHUMAHUS, HO DJIEMEHTAPHO JJII TOTO, KTO TO BCE EJall.
JpeBHuM mioAsM OBUIO CBOMCTBEHHO MHQOIOTH3UPOBAHHOE CO3HA-
Hue. OHM BBIpaXKalld CBOM MBICTH B JIBYX H3MEPEHUSAX: OOpa3HO-
MPEIMETHOM W a0CTPaKTHO-CUMBOJIMYECKOM. B TpeKo-3/UIMHCKOM
Mupe (u3MKa, MEIUIMHA, My3bIKa M JaXe raJaHue MpenoJaBajiuch B
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Xpamax, Kak MUCTEpPHUH, B COCTOSIHUM TPaHCa UM U3MEHEHHOM COCTO-
saunn cozHanus. «Lucid dreamy». Wnn «oco3HaHHOE CHOBHICHHUEY.

Kak Obl HAUBHO 3TO HE 3ByHalO, HO Y Y€JIOBEKa U3HAYAIBLHO €CTh
BCE, 9TOOBI OBITH CYACTIIMBBIM. TOJIBKO MBI HAITPOUb 3a0BLIH 00 ATOM.
Mser Bc€ mepemnmyTtanu. B morone 3a cyacTbeM MBI €TO PacTONTAJIH.
Benp camble HyKHBIE BEIM B MUpE Aat0TCA HaM aapoM. HyHo Tounb-
KO OTKPBITh I71a3a U OTBOPUTH CEPALE, YTOObI IOHATh U YBUICTH 3TO
... "Bpems - menpru" — 3Ta M0XKb CTOMT JroAsaM uHpapkra. Ho cua-
CThsI, K CYACThIO, HE KyNHUIIb. HO €CTh CTONBKO BCETO B HAIIeH XKU3-
HH, YTO JapOBaHO HAM COBEPIIEHHO OECIIaTHO M YETO MBI POCTO HE
3amevaeM. "Korma pwiba oTmpaBisieTcs B IMYyTEHIECTBHE IO CBOEH
JKU3HH, TTOCJIETHEE, 9TO OHA B HEH OTKPHIBAET, — 3TO BOIY".

OHHM MHOTO CTOJIETHH BHEAPSAIOT CBOMX areHTOB Ha JIMAUPYIOLIUE
MO3HIIMU BO BCE OOIECTBEHHBIE CTPYKTYPHI B PEJIUTHH, HAYKE, TIOJIHU-
THKE U UCKYCCTBE. DTH areHThl NMPUBOIAT B JACHCTBHUE U MPOABUTAIOT
B OOIIECTBE MacCy CIUIAHMPOBAHHBIX HWILTIO3HMH, NMpeIHa3HAYCHHBIX
3aITyCTUTh MBICIH JIFOJICH 10 KpyTy OJyKIaHHS B JIOKHBIX TEOPHSIX U
MIPEICTaBICHUAX, YACPKUBAIOIINX YMbI B COMHEHHH, PACCTPONCTBE U
Oecriopsiike HECTIOCOOHBIMU KOHIIGHTPUPOBATHCS M aJIeKBATHO BOC-
MPUHUMATH peanbHOCTh. byTradopckue Teopuu. OmHAKO TPUHIIMIT
HEPAPXUUECKON DIIMTAPHOCTH TYT XK€ MOPOKAACT JACICHUE 3HAHUS U
WHPOPMAIIMK HA JIBE YaCTH: OJIHA JUTS DJIUTHI, OTPAXKAOIIAs peabHOe
COCTOSIHHE Jiell, aApyras — (amscuduupoBanHas — ais "TONBI",
JUISL CO3JJaHMs COLMAIbHBIX WILTI03Ui. BopTko.

Bo Bpemsi BTOpoii MUPOBOU BOWHBI, KOT/A JUIsl aMEPUKAHCKOMN
apMuH TOTpeboBaIOCh 0OJIBIIOE KOJIMYECTBO Bpade, OKa3aloch BO3-
MOJKHBIM CBECTH BCE MEJHMIIMHCKOE 00pa30BaHHE K IMOJIYTOJA0BOMY
o0y4eHnto. OJHaKO COOTBETCTBYIOLINE METOAUKU OOydeHHs U yuel-
HUKU JJaBHO MCYE3JIM, MOCKOJIBKY BO BpeMsl BOWHBI HAyKy MOXHO
YIIPOCTHTh, & B MUPHOE BPEMS MPECTIDK HAYKH TpeOyeT OONbLION
cioxHocTH. Deitepodany.

B Ounbspa HyXHO WrpaTh LIapamu, HO HayKa HE WIIET JETKUX
MmyTei, oHa, 00pa3HO rOBOPS, IPEANOYUTAET UTPATh B OMIIBSAPI KyOu-
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kamn. KoHeuHOo, MOKHO CcKa3aTh — 3TO JIETIO BKyca, HO BKYC K JIOTHYe-
CKHM TPYTHOCTSIM, HE BBI3BIBAEMBIM MPHUPOJON BelleH, HYKHO MpH-
3HaTh MPOTHBOECTECTBEHHBIM.

OTBET HA BOIIPOC: YTO XE TAKOE ITPOCBEHIEHME?

[IpocBemnienne — 3TO BBIXOJ UYENOBEKAa M3 COCTOSHUS HECOBEP-
IIEHHOJETHS, B KOTOPOM OH HaxoJuTcs 1o coOcTBeHHON BuHE. Heco-
BEPIIIEHHOJIETHE — 3TO HECIIOCOOHOCTH MOJIH30BATHCS CBOMM PACCy/I-
KOM 0€3 pyKOBOJICTBa CO CTOPOHBI KOro-To Apyroro. HecoBepiieHHo-
JeTHE TI0 COOCTBEHHOW BWHE WMEET NPUYWHON HE HEJ0CTATOK pac-
CyJKa, a HEJOCTATOK MY>KECTBa MOJIb30BATHCS UM 0€3 pyKOBOJCTBA CO
CTOPOHBI KOro-TO Apyroro. Sapereaude! — uMel My>KeCTBO HOJb30-
BaThCs coOcTBeHHBIM yMoM! — TakoB, ciienoBarenbHo, jaesu3 Ilpo-
ceemenus. (M3 counnennii Hemeukoro ¢unocogpa XVIII B. Ommany-
nna Kanra).

Bamm BBIBOJIBI HaNpaIIMBaIOTCS CAMH COOOMW... M 3TO O3HAYAET,
YTO OHU HEBEPHBI, U SBISAIOTCS TOJBKO LIMPMOM AJISL 4ero-To Oosee
BaXXHOT0. JTO HAJg0 TMOBECHTh Ha CTEHKY W IMEPEYUTHIBATh Mepen
cHOM. “TpeBOKHO MBICIIE MOA U IyTaJlack, U pBajiack...”

HcTunHable TPOPOKH HU3BOAAT BEJIMKAHOB-TIOJOEIOB 10 MX HC-
TUHHOTO pa3Mepa U pa3o0IavaroT WAHOTHU3M BoJIeOHrKa cTpanbl O3,
HaBOJSIIETO CTpax Ha TypakoB. «COBOKYITHOCTD JFOJIEH, CTPEMSIIUX-
Cs K OJTHOW I — HAeCThCsl, — oOpeueHa Ha TuoOemb». AHApei
TapkoBckuii

UroObl 3amMHTEpPECOBAaTh YWTATElNs, HEOOXOIUMO YIIOMUHAHHE
BBICIIIETO CBETA, MOCTENH, TAHBI U penuruu. MaeaabHyl0 KOHCTPYK-
U0 POMaHa MOXKHO YJIOKHUTh B OJIHY (hpa3y: «boke MoH, Bckpuiana
rpaduHs, — 1 OepeMeHHa HEU3BECTHO OT KOoro!». 3/1ech ecTh Bce Co-
CTaBJIAIOIINE, KOTOPHIE TapaHTHPYIOT ycrex. [[oX0oxkyr KOHCTpPYK-
[IUI0 UMEIOT U BCE TIOMYJISIPHBIE HAYYHBIE TEOPHH.

J35H ucnonb3yeT 0COOEHHO MHOI'O CMENIHBIX MCTOPHH M aHEeK-
oTOB, a B "Jlao-mp L[3uH" MBI MOkeM mpouecTs: "Ecim Ob1 Hax 3TUM
HE CMESUTUCh, OHO He ObLIo ObI Jlao" [ri. 41]. "BC CAP npu conueii-
cteuu BKC P® nanecnu odepennoit yaap no 6anmam WMI'MJI B nipo-
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BuHIME Xomc". "BoWCKO MHAMICKOTO paKU 10 KOMaHIOBaHUEM
6oroB Nuapsl u KpuItHel pa3rpoMHITd BOMCKO acypoB'.

«YenoBek MOXeT Bc€, MIOKa OH HUUYEro He aenaet». OH B Kaue-
CTBE CaMOro OOBEKTHBHOTO apOMTpa WCTOPHUYECKH BEIOWpaeT ceOsl.
Tax cpabateiBaeT Hama joruka. OHa U3HAYaIBbHO CyOBEKTHBHA U OT-
HocutenbHa. COBpeMEHHBIE YUEHBIE MBICIAT IIyOOKO BMECTO TOTO,
9TO0BI MBICIHTH SICHO. UTOOBI MBICIHTH SICHO, HY)KHO 00J1aaTh 3/1pa-
BBIM PAcCYAKOM, & MBICIUTH TIIyOOKO MOXHO U OyIy4l COBEPILECHHO
CyMacIIe/IIIHM.

OdunmanbHoi Hayke MBI He BepuM. Eme Mapke cunTan "Hayky"
apredakToM OyprKyasHOro odmiecTBa (04eHb BepHOE M IIyOoKoe 3a-
Medanue). EMy ke mpuHaIUIeRKUT mapaoKc: UCTUHHAS PEBOJFOIIMOH-
Hasi TeOpHsl I0JDKHA OBITH CTPOrO HAyYHOH, HO CTPOrO HayyHOH OHa
HE MOXeT ObITh, TOTOMY YTO HalleJIeHa Ha MpeojioiieHre OypiKya3Ho-
ro oOmiecTBa (a BMecTe C HUM, U HayKH). JlesTenbHOCTE COBPEMEHHOM
HayKHd HE TOJBKO HEMPOAYKTHBHA, & KOHTPHPOAYKTHBHA. UeMy TyT
VAUBISATHCS, OHA )K€ HE HA TIOMCKU MCTHHBI M HE Ha pa3BUTHE HCCIIe-
noBaHMH HaneneHa. Hao6opoT — i ckopeiIero X yHUUTOXKECHHUS.
Brnagumup OpH, oTMedan, 4To OypiKyaswsi UMEeT HEIpeoIOTUMYIO
TEH/ICHIIMIO  CO3/1aBaTh MUP (UKTHBHBIA (MU(UUECKHIT), Topabdo-
LIAIOLIMHI U pa3liararoluil Joaed, NpeBpallaoii UX B MOIYKUBBIX
30M00-poOOTOB, CHOCOOHBIX JIMIIb Ha OOCTY)XKHBaHUE MOPOYHBIX
ncuxo(u3noNornuecKnx norpedHocret Oypxyasun. M npoasmxenne
MHUKPOBJIEKTPOHHOW TEXHUKH, M MIOBCEMECTHOE BHEIPEHHE HAHOTEX-
HOJIOTHH OCYILECTBISIETCST TOJNBKO aisi Ooniee 3(h(HEeKTHBHOTO KOH-
TPOJIA HaJ CO3HAHHEM JIIOAEH, MAaHUIYJSIIUU UX (U3HUYECKUM, dMO-
[UOHAILHBIM U TICHXHUYECKHM COCTOSIHUEM, a, B KOHEUYHOM Cu&Te, st
MOJTHOT'O KOHTPOJISL Hall MacCOBBIM CO3HAaHMEM B LIEJSIX AajbHEHIIEH
BaMIIMPHUYECKON 3KCIUTyaTallM HaceleHus: 3eMid. VIMEHHO mo3ToMy
B cepe BUPTYyaJbHBIX TEXHOJOTUH TEXHHYECKUH Iporpecc ToOmIcs
HanOoJiee BINEYATIAIOUINX NOCTIXKEHHH. DOpManbHO ULEH3Yphl B
HayKe HET, MPOCTO HEKOTOPBIM BHUAM HCCIICAOBAHHAM COIYyTCTBYET
CUJIbHBIN ITONTYTHBIN BETEP, & APYTUM — BCTPEUHBIH.
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U BoOOIIIe — KaK ONpPeNeINTh YPOBEHb Pa3BUTHS IIUBUIIM3ALINN?
ITo BeImUTaBKE cramu U goObkde yrisa? Ilo kommdecTBy map oOyBu Ha
nyury HaceneHus? 3aBupansHo! To ke camoe, UTO OLEHUBATh rpeye-
CKHE TTOJINCHI, HO YHCIY BBIKOBAHHBIX MEIHBIX OIICHHHUKOB VIS pa-
OoB.

Kcratu: TOHKHH kene3HBIH OMIEHHUK OBbLT MPEIMETOM TOPIOCTH
y aduHCKHUX pabOB — BCE paBHO, 4TO 37eCh opacH. Ho ecTh yHUBEp-
CaJbHBIM KpUTEPUMl — CKOpPOCTh peanu3anuu >xenaHusi. CKOJIbKO
BPEMEHU MHE HAJI0, YTOOHI... HY, CKaXXeM, TIOJy4UTh OroHb? JlocTaTh
3a)KUTajKy, CHATh KPBIIIKY, MOKPYTUThb KOJIECHKO... a B memiepe?
Yaca Tpu yeTsIpe. ..

«Hadano 3T0 HOCHT CTOJIb )K€ JKHBOTHEIN XapakTep, Kak U cama
00IIecTBeHHAS KU3Hb HA 3TOH CTYIIEHHU; 3TO — YUCTO CTAIHOE CO3Ha-
HUE, ¥ YeJIOBEK OTJIMYAETCS 371eCh OT OapaHa JUIIbh TeM, YTO CO3HAHNE
3aMEHSET €My WHCTUHKT, WIH K€, —YTO €ro HHCTUHKT OCO3HAHY.

/K. Mapkc, ®@. Durensc, Cou., 1.3, ¢.30/.

MpbI BOIILIH B MOJIOCY TJTyOOKOTO0 aHTPOIOJOTHUECKOTO KPH3HCa,
KOTOPBIM CBSI3aH C HapacTaHWEM a0Cypna B Pa3BUTHH HAIeH MOTpe-
OWTENbCKOH IMBUIIN3AINH, C €€ HECTTOCOOHOCTHIO pa3opBaTh MapoHO-
WIaJbHBIA KPYT: ele OoblIe MPOU3BOANTE, YTOOKI elle OOJbIIe Mo-
TpeONATh, YTOOBI erie OONbIlIe MPOU3BOIUTH.... JTO BICUET HEU3-
O0cxHYI0 00pb0Yy 3a pecypchl, JajbHEMIee 000CTPEHUE 3KOJIOrHYe-
CKHX JHEPreTUYECKHUX, JeMOTrpadnIecKiX, SJKOHOMUIECKUX KPU3HCOB
rI00aPHOTO MaciiTaba, JanbHelIee OOOCTPEHHE COLUANBHBIX,
MEXTOCYAaPCTBEHHBIX, MEKPETHUOHAIBHBIX, MEXKKOH(PECCHUOHAIBHBIX
KOH()JIMKTOB.

duocodh, HECMOTPST HU HA YTO, JOJDKCH MMOJCPKUBATH OITH-
MHUCTHUYECKYIO TEPCIEKTHBY, KPENHTh CHUIYy IyXa W Bepy B Ousarue
TBOPYECKUE CHIIBI Pa3yMa, CIIOCOOHOTO HAXOJUTh PEIICHUS TI00aITb-
HBIX TIPOOJIEM, IyTH BBIXOJIa HAIIICH [IMBUJIN3AIIUN Ha HOBBIH YPOBEHB
pa3BUTHSL.

Besikuit akT qBHKEHHS, ITOCTIE KOTOPOTo HAOJF01aeMbIe 00BEKTHI
WM UX CBOWCTBA MEHSIOTCS, JIIOJU YCIOBUIMCH Ha3bIBaTh COOBITHS-
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Mu. [103TOMY LHKIHYECKHE MPOLECCHl COOBITUI HE 00pa3yroT, U 3TO
na€T OCHOBAaHHWE MCIOJB30BATh ITUKIMYECKHE TPOIECCHl IS YIops-
JIOUCHUSI COOBITHIA.

O0bEM TOHATHUS TOJDKEH JETUTHCS TOJIBKO MO OJHOMY OCHOBa-
HUIO. DTO O03HAYaeT, YTO, HAPUMEpP, Ha OJHOW KapTe HENb3sl BbLAE-
JSATHh TOYBEHHBIE KOHTYPHI B OJHOM cCllydae IO PacTUTEIbHOCTH, B
IpPyroOM — IO TOPHBIM IOPOAAaM, B TPETbEM — IO KaKOMY-ITHOO
MPUTIISTHYBLIEMYCs 3JIeMEHTY Jlanamadra. CTenaHos.

DHeprus — 3TO BCETO JIMIIH CIOCOOHOCTh CHCTEMBI (PU3MUECKUX
TeJ, KaK MUHUMYM JIBYX, COBEpILATh PadoTy.

OTO yCIIOBHAs caMOOpraHU3alys, [IPOSBICHUE TPEKIC 3aJI0KEH-
HOM opranm3aruu. Camoopranm3aiiis Bceraa ycinoBHa. Camo JaepeBo
HE MOXeET Xy#oKkaTb. Bunnu [lyx. AnropuTwm siBisieTCsI aHTOHUMOM K
camo. BO3HHUKHOBEHHE COTJIACOBAaHHOCTH B JIBHDKEHHH XaOTUYECKUX
AJIEMEHTOB (UTO HE SBIISETCS alTOPUTMOM) — 3TO OJHO, a CaMOCOOH-
paHMe THX BIIEMEHTOB Y CTPYKTYPBI IO ONPEAEICHHON CI0XKHOM JI0-
THKEe — 3TO coBceM apyroe. — KadectBennas pasuuna. [Ipoayunpo-
BaTh aJITOPUTMBI MOXKET JIMIIb HHTEIIICKT.

JKuBble opraHu3MbI caMU OPraHU3YIOT ce0s, — HO MCTOYHHKOM
BBICTYIIAET HE Xa0C, a BBICIIAS OpraHU3allHs, BHYTPEHHSS MpOrpaM-
Ma, uHTEeKT. [loaToMy KOppekTHee roBOpHUTb, YTO HE PACTEHHE
OpraHmu3yeT ce0s, a MHTEUIEKT peanu3yeT cebs. Jloroc u demuypr,
rae Jdemuypr — unctpymenrt Jloroca.

DeHOMEHONOTUST yCTpeMJieHa K BBISBICHHIO W OJIMMHHAIIUU
CKPBITHIX (@ TIOTOMY M JaJeKO HE OYEBHIHBIX) MPEANOCHIIOK (0co-
O0eHHO MeTahU3MUecKoro xapakrepa), 00YCIOBUBIINX CaMy BO3MOXK-
HOCTB TOTO WJIM WHOTO SIBJICHUS] B €T0 YHCTHIX JIOTHUECKUX (HopmM0o00-
pasoBaHusx. He TpamummonHsiii Bonpoc «HYTto 310 Takoe?» («kakoBa
€ro CYIIHOCTH?» H T. I1.), HO «Kak 3T0 BO3MOKHO?».

Kro wimm uyto mpeobpazoBanio [IpocTpaHCTBO M MpHAAIO €My
OTIpE/IeTICHHBIE IOTUIECKHE 3aKOHBI CYIIECTBOBAHNS?

CylecTBoBaHrE OJHOTO BHIA CTPYKTYp MupoBoro 3¢upa Tpe-
OyeT OT ero CTpyKTyp, U TPaBUTAOHHBIX CTPYKTYp, U JaKe dJIeMEH-
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TapHBIX Macc, OoOJIafaHusl IaKeTaMd U3 JOCTaTOYHO JKECTKUX IpH-
POJHBIX PYHKINUH — 00s3aHHOCTEH.

PasButHe pu3nku HE MOXKET MITH TOJIBKO Ha OCHOBE UyJeC U He-
00OCHOBAaHHBIX IOCTYJAaTOB, CJIECAOBAaHHE O 3TOMY IIyTH IPUBEIIO
HBIHEIITHEEe COCTOSIHUE (PU3UKH — KaK HAayKH, K TYIHUKY JaJlbHEHIIEero
pa3BUTHS.

I103UTHBHUCTEL — 3TO T€, KTO CKIIOHEH OBEPATH OIBITY, a HE OT-
BJICYEHHBIM COOOPaKEHHUSAM, T€, KTO MPEINOYUTACT TOYHOCTD AeTanei
NPUOU3UTEITHLHOCTH TIPEIIONIOKEHUI O0O0IIero xapakrepa, Te, KTO
OosblIe BEpUT COOCTBEHHBIM TJIa3aM, YeM YYKHM PACCYKICHHUSIM.

[IpaBaa, kak OoHa €CTh HBIHE — 3TO M300pETEHHE OOMAHILINKOB.
Yeranelil KapaBaH HayKH yIPsIMO LIAraer B IyCTOTY.

lNanunelt — npupoaa ycTpoeHa 1o MaTeMaTHYECKOMY IPHUHIUILY.
Ho, noxoxe, npupoja ycTpoeHa M0 WHKEHEPHOMY NPUHIMILY, IPHU-
4yéM C CYLIECTBEHHBIM MCIOJIb30BAHUEM HWH)KEHEPHOTO JU3aiHAa.
Hauyném c Toro, uro MaTeMaTuka He HaykKa. MaremMaTuka — CHUMBO-
JMYECKUA HHCTPYMEHT OTOOpaKEHUS CBSI3€H M OTHOIIICHUH 0OBEKTOB
OINKCBHIBAEMON CUCTEMBI. TO €cTh MaTeMaTHKa — HHCTPYMEHT al-
CTPaKTHBIX IpefcTaBiaeHni 00 o0bexkTe. Huuero cBoero y maremaru-
KH KpOME CHMBOJIOB M MX 3HaueHHI HeT. MaTemMaTuka GpopMain3anus
OTHOILIEHUN MPHUPOIBI Yepe3 MaTeMaTHYECKUE CUMBOJBI BELEH MpH-
POJBI.

Ccpulka Ha MaTeMaTHKy, Kak Ha apryMeHT JOKa3aTelbCTBa B
HAYYHOW TEOpUH, HenmpaBoMepHa. UTOOBI JOCTHYH TOJOXKUTEITHLHON
peaKiyu, areHThl COrJIacksi ¥ MPOPECCHOHANIBI PA3BEAKH  MPUMEHSI-
IOT TaKTHKH IIECTH KaTeropuil, OTHOCSIIUXCSA K 0a3MCHBIM IPUHIIN-
[1aM IICUXOJIOTUYECKOTO BO3AECUCTBUS, PYKOBOIAIIUM YEJIOBECYECKUM
MOBEICHUEM: CPaBHEHMs, CHUMIIATHH, aBTOPUTETA, B3aMMHOCTH, IIO-
CJIEJIOBATENLHOCTH, U JeuIuTa. DTH PhIYard BBOJST B JCHUCTBHE Ta-
KHe MEXaHU3MBI, Kak: «Jlpyrue Tak IenaroT — s Toxe Oyny Tak je-
natb», «MHe HpaBUTCS TOT UCTOUYHUK — 5 Oyly Aenarh TO, YTO OH
TpeOyeT», «VICTOUHUK aBTOPUTETEH — S MOTY €My JOBEpsATH», «KTo-
TO MHE 4YTO-TO JAET — MHE CJIEIyeT OTBETUTh B3aUMHOCTBIO», «Ecin
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sl BCTaJI Ha TOYKY 3pEHMUs, 5 JJOJDKEH €€ I0CIIeI0BATEIIbHO IPUIACPKHU-
BaThCs», «EciayM 4ero-To Majgo — OHO KaueCTBEHHOE». JTH IpaBuiia
corylacHs IEHCTBYIOT C HAMOOJIBLINM YCIIEXOM, KOTAa MMOIy4yaTeib He
MBICJIUT INIyOOKO, aKKypaTHO M CHUCTEMAaTU4HO, a 3KOHOMHT CUJIbI U
BpEMs1, HCIIONb3ys OTPHIBOYHYIO OOBSICHUTENBHYIO SBPUCTHKY.

AKTUBHOE COCPEOTOYEHHOE M OAWUTENbHOE MBIIUIEHHE 00-
JazaeT CUCTEMaTUYHOCTHIO, 3BPUCTUKA JOBOJBCTBYETCSI TEM, YTO
HaXOIUTCS B Kypce MPOUCXOSIIEI0, HO HE MPOU3BOIUT aHAIH3, CIIO-
COOHBII BBISIBUTH CKAYKU M PA3PBIBbI JOTHKH.

«l51s MeHs1 JOCTaTOYHOE OCHOBAaHHME HE BEPHUTH B CYILIECTBOBAHHE
4ero-HuOy/b, €CIIU 1 HE BHXKY OCHOBaHHS BepuTh B 3T0» (Berkeley).
Mounonen, xopak, B camblii KopeHb 371a 3puiiib. Idfecit Universum,
cuiprodest [BceneHHyro co3man TOT, KOMY 3TO BBITOJIHO (J1aT.)].

I'-u Kepn, xuBymuii HbelHe B l'epMaHuu, 3a1ajicsi BOIPOCOM,
«pasliaraet JHM MpH3Ma COJIHEYHBIH CBET Ha I[BETOBBIE COCTABIISIO-
mme?y». (Kommenanym Hukonas KonroBoro, a umenno Kuaunra-5-4l1-
01- HoBas ¢usuka - Paznuuneie Teopum, ctp. 137). B pesynbrate
SKCHEPUMEHTA, KOTOPBIA JIETKO MOBTOPUTH, OH HAIEKHO yCTAaHOBUIL,
YTO CBET Pa3JeNsIeTCs] Ha [[BETOBBIC COCTABIIIONIME HE MPH BXOJIE B
MPU3MY, a TOJIBKO TIPH BBIXOJIe M3 Heé. Tak Kak MPUHATO CUYUTATh, YTO
CKOPOCTb CBETa BCEX LIBETOB B BO3AYyXE MPAKTHUECKH OJMHAKOBA, TO
3TO pa3JiesieHNe HEBO3MOXKHO OOBSICHUTH HM Ha OCHOBE BOJIHOBOM, HU
Ha OCHOBE KOPITyCKYJISIPHOM TEOPHH CBETA.

51 BCIOMHMI IO COHOJIOMHUCIICHIIMIO — HU3JIyYeHHE CBETa IOA
BO3/IEIICTBHEM Ha BEIIECTBO (’KHIKOCTh) JKECTKOTO yIbTpa3Byka — B
pe3yibTaTe BO3HMKIA MbICIb. CBET HE €CTh 3JEKTPOMAarHUTHBIE KO-
nebanus (kosnebanus a3pupa), HO OH Pe3yNbTAT U3TyUeHHS (IMHAIH)
HEKMX YaCTHIl U3 BEIIECTBA M0J] BO3AEHCTBUEM Ha BELIECTBO KECTKUX
KosneOaHuil (He TOJIBKO JIEKTPOMAarHUTHBIX). KoHeyHO, HekoTopble
BEIIeCTBa CBETATCA U camu Mo cebe, Hanpumep, (ocdop, KoTopsIit
CBETUTCSI B TEMHOTE IIPM KOMHATHOW TeMIlepaType, BCSUYECKUE Ipe-
BECHbBIC THIITYIIIKH, HHBIE BEIIECTBA — IPH 00Jiee BEICOKOW TeMIepa-
Type, U 9TO TOKe HE CBUETEIBCTBYET B IOJIb3Y BOJIHOBOM MPHUPOABI
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cBera. FIMECHHO 3TH YacTHIBI BOCIIPUHUMAIOTCS 3pUTEIILHBIM amrapa-
TOM dYellOBeKa (M HE TOJIBKO YesloBeka). Pa3Hble MX AMHAMHYECKHE
XapaKTEepUCTUKA CHMITOMATHYECKU TPEICTABISIOTCS HaM Ppa3HO-
nBetbeM. KcTaTh, 3TH 4acTHIBI, CKOpee BCEro HE €CTh JOJIT0 JKUBY-
IKe, CBET Ha OOJBIINE PACCTOSHUS HE PacIpOCTPAHIETCs, OTCIOAa U
JUITMHa KorepeHTHocTH B 4 metpa. UHTepdepupyror xonebaHus, a Ha
BCILIECTBEHHOM 3KpaHE Pe3yJbTaThl MHTEP(EPEeHIN MPOCTO BU3ya-
JU3UPYIOTCS 3MAHUPOBAHHBIMHM KOJICOAHMSIMU YacTULAMH CBETa.
AHanornyHo u B ciydae ¢ npusmoil y Kepha, B crekie, mopoxaéH-
HbIE KOJIeOaHUAMH YaCTHIBI POCTO HE pacceBalOTCsl (MJIM BOSHUKAIOT
B HE3HAYUTEIBHBIX KOJIMUECTBAX, U HE TOXOIAT JI0 3pUTEIbHBIX Opra-
HOB Wi (hororacTiHOok). OHU, YaCcTHUIIBI CBETA, B OTIUYHE OT 3BYKO-
BBIX KoJIeOaHUii, B OoJiee MJIOTHBIX Cpellax PaclpoCTPaHSIOTCS Mel-
JICHHEe, KaK U BCsKas yacTuia. JJis pacipocTpaHeHUs YacTHIl  OTHX
CHJI HE HY)XXHO, HO W PaclpOCTPAHATLCS OHM JajieKo He MoryT. He
MO3TOMY JI1 HM KOCMOHABTBI, HU aCTPOHABTHI HE MOTJIM, HU YBUJAETH,
HU coTrorpadupoBars 3BE31617 DOTOIUIACTHHKA CIUITKOM TOHKAs, a
HYXEH TOJICTBII clloi BemiecTBa (atMocgepa), 4ToObl ciaadblie Kouie-
OaHus OT 3BE3/] BRIOWIIN BOCTIPHHUMAEMOE KOJIMYECTBO YACTHIL CBETA.

[Nonarato, BB MEHSI IOHSUTH, 1, BO3MOXKHO, 9TO U TaK BaM U3BECT-
HO, 3TO TOJIBKO IJIsl MEHS HOBOCTb. KOHEUHO, 3Ta MBICIB TOJBKO-
TOJILKO MEHS TIOCETHJIa, H3Jararo e€ MyTaHo, HO MPUBKYC UCTUHBI HE
HOKHU/IaeT MEHSI.

Buepa wumanu Kamacympy. Hy xax yumanu? — Poca-
Jau H(la KapmuHKkamu, HO nomom MHO2cO dyMaJlu.

B BbIXOAHBIE YMTAT KHUTM XOKHHTa, aBTOP OTHABJICHHO AOKET, U
s1, BEJIMKUN MBICIIUTENb, YECTHO MPU3HAIOCH, HUUETO HE MOHSI, KpOMe
TOT0, 4TO XOKHHT — TSDKENBIA HIM3UK. 3psi MHBAJIWAHOCTH MEPBON
rpymsl He garot! Bot Anpbepty ['epmaHoBHYy €€ He gayd, TUarHo3a
He OBUIO, MPOCTO 3aMEHIIIM HOOENIEBCKON mpemucii. A To Obl OH 3a-
anMacs He CTO u OTO, a, manpumep, «tpu 1o CTO», gem mroxo!
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Ho morom s mHOTO ny™Man. M y MeHsI OSABHIIOCH HECKOJBKO IIIH-
30(ppeHnuecknux Bompocos. lllu3a 3apazna, omHako!

Ecnu nmpocTpaHcTBO KyAa-TO UCKPUBISIETCS, TO, 3HAUUT, OHO TY-
7 ke, Kya HCKPUBIISiETCS, MOXKET U mepeMeniarbes. Bompoc, kakoBa
MaKCUMalbHas CKOPOCTh ABMKEHUS mpocTpancta? I[lo oTHoIIEHUIO
K 4eEMY OHO IepeMeIaeTcs?

Ecnmm obornate cBeT, TO TOT/a CBET OCTAHETCS BHE NMPOCTPaH-
ctBa? Kak 310 oTpa3utcs Ha ckopocTH cBeTa? MHE MHTYUTHUBHO MO-
HATHO, YTO pa3 CKOPOCTh CBETAa HU OT YEr0 HE 3aBHUCHUT, TO W IPO-
CTpaHCTBO eMy «110 poHaps». Hy a mocne dponaps?

B npoussenenuu IleneBuna «CBeT ropu30HTa) €CTh HHTEPECHBIN
nuanor o 4EpHBIX ApIpax. «CBET HE MOXKET OCTAaHOBUTHLCS,
HEYBEpeHHO cka3zal oH. — OH Bcerja mposeTaeT TPUCTA THICSY KU-
JIOMETPOB B CEKyHy. Tak TOBOPAT (PU3UKH.

— OU3HUKU — ITO MPOCTO IOPUCTHI, KOTOPHIC CHaYaja MUIIYT 3a-
KOHBI IIPUPOJBI, a MOTOM HAYMHAIOT UCKATh B HUX Jazeiiku. CBeT He
ctouT Ha Mecte. OH setuT Briepea. Ho ObIBaeT Tak, 4TO MECTO, CKBO3b
KOTOPOE OH JIETUT BIEPEI, C TAKOM K€ CKOPOCTHIO MaIaeT Ha3a/l.

Ecnu Goubliast 4acTe BCENIEHHON — 3TO TEMHAs MaTepHs, U OHA
TPaBUTHPYET, KaK U MaTepus HETEMHAs, WU OHA MPOCTUTYHPYET Kak
MIPOCTUTYUPYIOT «OTKPBIBIIHAEY» €€ «(PU3UKN» - TEOPETUKN?

Nwmeer nu TéMHas MaTepust HEKYIO CTPYKTypy? UTo Oyaer sKBU-
BAJICHTOM «UEpPHOU IBIpbD» B TEMHOM Matepuu? UepHes TEMHOTO WU
TeMHee 4€pPHOTO0? A MOXET OBbITh, TEMHASI MaTEPHsI UMEET HEe TOJIBKO
CTPYKTYPY, HO U HeKy10 opranuzanuio? [louemy eit He ObITE? MoXxeT
7Y, B JJAHHOM CJIy4ae, BRICOKOOPTaHM30BaHHAs TEMHas MaTepusi 00-
JaaTh TAKUM CBOWCTBOM KakK CO3HAHWE, THIA — TEMHOE CO3HaHUE?
Uro mepBu4HO, TéMHas Matepus wid TéMHOe co3HaHue? [IpoBomut
1 TEMHAs MaTepus DIIEKTPUUECKUN TOK? A €ClId MPOBOIUT, TO KY-
na? VckpuBmseT I OHA IPOCTpaHCcTBO u Bpems? Kyxa?

Korna xe Oyzner, HakoHel, HaiiieH KoHel[ cBeTa? MIHTepecHO ke,
YeM KOHYAETCS CBET?
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Uem on Hauancs? [louemy m 3adgem? [lodemy Bce KAyT KOHIIA
CBETa, HO HUKTO He HIIeT ero Hadana? OTkyaa Oepércst ocBeIleHNE B
Hamux cHax? M3 kakoil MaTepuu HalllK CHBI, TEMHOM WIJIM CBETJION?

OpHaKo IyCThb CBOIO MAaTEMaTHYECKYH0 IIOXOTh PEISATUBUCTHI
YIOBIETBOPAIOT MOHUCTHYECKH. CTOUT JIM 3a00TUTHCS O JIOTUIHOCTH
TEOpHH, IIOCTPOCHHOH Ha JIOXKHBIX ocHoBaHUsX? Korma orcyrcTByeT
BCSIKasi BO3MOXKHOCTH MPOBEPUTH TEOPETUUECKUE BBIKIAIKU MPAKTHU-
KOU — IOCTYIEH OYEeHb IIHUPOKUN Kpyr Mbicield. Koraa uenosek uiier,
YeM IOJITBEPANTh CBOW TapaHOWJIANbHBIC UJICH, OH BCEr/la HaXOJIHT.
MaremaTrKa eMy B IIOMOLIb.

Bonpockl He mpa3gHble, OHM HUMEIOT OOJBIIOE HApOJHOXO3SH-
CTBEHHOE 3HAa4YEeHHE, OCOOEHHO B YCIOBHAX 3aMaIHBIX CAHKITHIH.

Ectb Bemu, KOTOpbIE SIBISIOTCS aKCHOMaMH U UX J0Ka3aTeIbCTBa
U3JIMIIHK ¥ 0oJiee TOTO OTBJIEKAIOT OT OCO3HAaHUs OCHOBHOM TEMBI.
I'opbKo, KOHEYHO, OCO3HABATD, YTO PHIHOYHBIE OTHOIICHHUS U3 SKOHO-
MUKH OPUIUIA U B HayKy. PyHAaMeHTaIbHAs HAayKa, KaK TaKoBas U3-
xuna ceos. To, uro pazymy ObUIO TOA cwily, B (yHIaMEHTAIbHON
HayKe OH OTKpBUIL. [ COHM y4eHbIX, 3aHMMaBIIMXCA (pyHIaMEHTaJIb-
HOM HAyKOM, OcCTajics He yaed. PBIHOK cTan peryimpoBaTh HOTPEO-
HOCTh B 3HaHUSX U, B OCOOCHHOCTH B 3HAHHUAX (yHAaMEHTaJIbHbBIX. 1
B (yHIAMEHTAJIbHYI0 HAayKy NPUILIM U NEPEKOBAINCH yUYECHbIE PbI-
HOYHMKH. J[1s TOTO, YTOOBI MONYYUTh MUIUIHAPIHBIE aCCUTHOBAHUE
Ha "(dyHoameHTanbHbIe" OTKPBHITHS HEOOX0ANMa BEIMKas Uesl, 1 OHa
nmosiBuiack — "dacruna 6ora". Ctpoum BAK! U, xoHEdHO e, HAaX0-
JIMM-TaKH TIoKa "dacTuily Oora", Hy a eciau OoJblle 1aayT, TO U "06o-
ra" moitmaem. W, KOHEYHO ke, 3TO "OTKpHITHE" OKPECTHT PHIHOYHAS
LIEPKOBb.

Mapk TBeH: "Bbl cMeeTech Halo MHOM, IOTOMY YTO 51 OTIINYAOCh
OT Bac, a s CMEIOCh HaJl BaMH, [I0TOMY YTO BBl HE OTJIMYAETECHh APYT
ot apyra". «3a HOBU3HOU OeXaTh CMHUPEHHO HapoJ O€CCMBICIICHHBIH
npuBblk».—A.C. [lymxkun «I'epoit».

JlaBHO 3aMeueHO, 4TO, KaK PaBUJIO, UCCIIENOBATEIb HIM MbICIH-
TeNb, KOTOpOMY (KaK eMy Ka)XeTCsl) OTKPHIBACTCSI HOBasi 3aKOHOMED-
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HOCTb WJIN HOBasl KaTeropust ObITUs, UIMEET HEUCKOPEHUMOE CTpeMiIe-
HHE OOBSICHUTD U3 3TOTO "OTKPHITHS" BCe OBITHE.

Takylo TEHACHIHMIO K a0CONIOTH3AlMU OTIEIBHBIX MOMEHTOB,
IIPUCYTCTBYIOIIMX B OOLIEH cucTeMe OBITHS, Mbl BCTpEUaeM Ha Kax-
JIOM mary B uctopuu ¢unocopun u Hayku. [Tudarop oTkpeiBaeT mMa-
TEMAaTUYECKYI0 KaTEeTOPHIO YUCIIA U PEIIAET, YTO BCe ecTh uucio. Je-
MOKPHUT OTKPBIBAECT aTOMBI H YTBEP)KJACT, YTO BECh MHUP M BCE CYIIEe
coCTOUT U3 atoMoB. Ppelia, B cOCTOSHUN OOJE3HEHHON OAEPKUMO-
CTH, BCIO IICHXOJIOTHIO CBOAMT HA X— CeKC. MapKc 3aMeTHi1 3aBUCHU-
MOCTB IyXOBHBIX QYHKIUH OT (PYHKIMH X035CTBA, U TOTYAC TIPOBO3-
IJIACHJT XO3SHCTBO €IMHCTBEHHBIM OCTATOYHBIM OCHOBAHHEM KYJIb-
Typsl 1 uctopun. Tuma, ;mojeit npou3BoaaT Ha Gadpukax. [Ipumepsl
MO>KHO IPOJOIKUTH 10 OECKOHEYHOCTH.

O0beKkToM (PU3UKHU ABISETCS JHIIB TO, YTO JOCTYITHO IKCIEPH-
MeHTy. Hanpumep, BapbUpOBaHHE XapaKTEPUCTHKAMU MPOCTPAHCTBA
U BPEMEHH HaM HEAOCTYNHO (MBI JaK€ HE MOXEM ONPEAEIUTh HX
MecToHaxoxaeHue). [1o3ToMy, CTporo roBopsi, MPOCTPAHCTBO U Bpe-
Ms1 00beKTOM (DH3UKHU He SBIsIOTCA. MHadye roBops, 0ObsicCHEHUE TUIIA
"[POCTPAHCTBO U3MEHAETCS M MPOUCXOTUT TO-TO U TO- TO», K HayKe
(M3MKa HUKAaKOTO OTHOIICHWs He uMeeT. Ha 3tom "HactamBaetr"
oObyHas yioruka. Ecnm ctpenka mpubopa (i1:000ro) moxassiBaeT Ha
"10", HMKaKUM HamMM TepexogoM B Apyryio CO HEBO3MOXKHO J10-
outncs, yTOOBI OHA mepennia Ha «8». [louwtalite M mocmymaiite A.
Kynuosa. KymnuoB yTBepkaaet, 4to peaibHON uctopuu — rae-to 200-
300 mert. T.e. Bech "mporpecc” HaumHaeTcs rae-to ¢ 17-18 Beka. 6o
TaM TEXHOJIOTHH NPOU3BOJCTBA MHCTPYMEHTOB, METAJUTYPrus U T.I.
Bcé, uro omuchBaeTCs B TaK HA3bIBAEMBIX JPEBHUX JIETOMUCSX PO
METAaJUIBI U T.1I. — (asIbIINBKa, HOO HE CYIIECTBOBAJIO HU TEXHOJIOTHH,
HU cT10c000B 100BIYM, OOHAPYKEHHS METAJIIOB, a TAK)KE HYKHBI CAMHU
WHCTPYMEHTBI, YTOOBI JaHHBIE PyAbl BooOwIe 1o0kITh. [1o 3T0i ke (1
M0 MHOTHM JIPYTHM) TIPUYMHE — OH YTBEPXKAAeT, YTO Ta ke OmOIms
ObLIa HamMcaHa He paHee 18 Beka.
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Bcé ykaspiBaeT Ha TO, YTO pealibHON YEJI0BEYECKOW UCTOPUHU — HE
6omee ~ 300 nmet. Hy moxet 500 ot cumbl. Ilom uctopueii B 300 et
MUMEEeTCs B BUIY — UCTOPHS Halleld nuBMiIM3anuu. Bo3MoxHO, 10 HaC
TOXE YTO-TO OBIJIO, HO 3TO BCE CHECEHO HEKMM KaTakiaum3moM. Mmm
TOBapHIIX OOTM OOHYNWIM UIPY MOJA Ha3BaHHEM 'TUIOCKas 3ems’".
Hy He MOXXeT JenoBeK maTaThCs THICIYH JIET OOCHKOM, a TOTOM pa3 —
U Hay4HbIH IIporpecc, MeTajljibl, ONITUKA, MATEMAaTHKa. ..

Mup, B KOTOPOM MBI XKUBEM — aOCONIOTHO HEMOABMKHBIA H
TUIOCKHi (He cunTas penbeda). ITo AokazaHHbBI (akT. DTO q0Ka3an
Kynnos, sto mokazan Opuk [ly0si. DTuM BOmpocoM 3aHMMAIOTCS
MUUIHOHBI JIIOJEH MO BCeMy MHpPY. DTO JIOKa3bIBaeT BCS MpaKTHUe-
CKas JAeSITEeTHHOCTh YEIOBEYECTBa, I1e HUKOTa HE yYUTHIBaJIach HU-
Kakas KpUBU3HA, HU TeM OoJiee BpalieHue 3emin. Kak-To-HaBuranus,
OayIMCTHKA. reoe3us U T.1. JIFo00H HOPMAaJIbHBIA MHIKEHEP B 3TOM
MOJKET caM yOeauThCs. A Kak TaM YCTPOEHO JalbIlie — HeM3BeCTHO. M
BpsZL JIM KOMY M3 TPOCTHIX JItoziel u3BecTHO. Ho oHO To4HO, — Kpaid
3emun (€Cl OH CYIIECTBYET) — 32 AHTapKTHAOW. DTO HEBO3MOXKHO
OTIPOBEPTHYTH, KOO pealbHO AMIUPHYECKH — Opel O mapoodpasHo-
CTH HE JI0KazyeM, TyT OyIyT Bceraa Tonbko ckazku. [louemy? TloTo-
MY YTO HEBO3MOKHO JTIOKa3aTh TO, YETO HE CYIIECTBYET — IIapO3EMIIH,
TeTMOLEHTPU3MA U OECKOHEYHOTO KOcMOca. A BOT IUIOCKAasi M HEIO-
NBIDKHAS 3eMJIs JTOKa3bIBaeTCS SMIMPUUYECKH, 37eCh U ceiuac, 0e3
BCSIKMX CKa30K. A KaK TaM yCTpOeHO He0O, W TIe 3TO BcE BOOOIIe
HAXOJIUTCA U Ha Y€M JIEPKUTCS — 3TO yXKe BOIPOC CTO MATHIH.

NHorna ocensno npocro Tak. Ha xamsaBy. I MeHst Hayumiu oT-
KJII0YaThCsl OT JapMOBLIMHBEL [loToMy Kak, eciau Tbl BCerga OXKuuaa-
elllb TIONYYUTh XaJSABHYIO HH(OpPMAIINIO, TO B HY)KHBI MOMEHT TeOe
JanyT (anplIuBYIO. A ThI YK€ HE CHOCOOCH aHAIM3UPOBaTh, HOO JI0-
Oble yMeHHs 0Oe3 MOCTOSHHOI'O TPEHHHra MEIUIEHHO IHCCUIIHPYIOT.
OTO0 He Halll MyTh.

BHemHenonutuueckue 3asBICHUS AMEPHUKAHLEB HAYMHAIOT
HaloOMUHaTh CcTEO yKypkoB. Ilepea mpomuisIMu ABYyMsI BOMHaMHU BCE
OBUIO KaK-TO cephE3Hee, Obla Kakas-To Ooprba mueil — MoHapxwus,
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¢amm3M, KOMMYHU3M, AEMOKpATHsi, — HOCUTEJIM 3TUX HJIEH MOIH
omubaThCs, HO OHH, TIO KpaifHed Mepe, caMd B HUX BEPUJIH U TOTOBBI
ObUIM 32 HUX HE TOJBKO yOMBAaTh, HO U yMHpaTh. 10 €cTh, 3TO OBbLIH
CephE3HBIE JIIOJIU, MX KHUTH OBUTH CEPbE3HBI, X TIECHU M MapIiu Obl-
JIA CEPBE3HBI.

IectBue k TpeTbell MHUPOBOM COMPOBOXKAAECTCA KAKUM-TO
0e3yMHBIM N31eBaTEeIbCKUM IOMOPOM, Y)KUMKaMU TTEANKOB ¥ BU3TaMH
"B30eCHBIIMXCSl BaruH'", TIYMJIMBBIMA HOOEJIEBCKUMH 'TIpEeMHUSIMU
Mupa" 3a KpoBaBBIE NEPEBOPOTHI M MACCOBBIE YOWHCTBA, NETCKUMHU
YTPEHHUKAaMH C PacuIEHEHHEM KMBOTHBIX, ApaKaMy B HapiIaMeHTaX-
00€3bHHMKAX, MHCTAUILUSAMH C TOBHOM, HUCTOPUYECKMMH CBHJE-
TeJNbCTBAMU O APEBHUX yKpaX, BblkonaBiiux YEépHoe Mope, HaMepeH-
HO WIMOTUYECKUMH KPUBJITHBSIMH HOJIUTHUKOB, OOPOJIATHIMH JKEHIIIU-
HaMH, TOP>KECTBYIOIIEH Mpa3bl0 U NaKOCThIO. Takoe OLlyllIeHHue, 4T
K HaM Ipuexana Ha ractponu komanga KBH u3 mpeucnonneit u
yCcTpaMBaeT Kakoe- TO JKyTKOe HpeacTaBieHue. [ HEeNmOHSTHO, IiaB-
HOE, 4TO TeNephb C ITUMH aJICKUMH racTpoiépaMu Aenath — o0cTpe-
nuBath "TomonsiMu", BBI3BIBATH NICUXUATPA WM KPOIUTH CBSATOM BO-
JIOH?

«JIubepanbHasg AeMOKpaTHs HE BBIHOCHUT XPOHHUYECKH IPEBOC-
XOZCTBA, €€ Ueal — PABEHCTBO TYIOT'O UIMOTa C 0Opa30BaHHBIM pa3-
BUTHIM 4enoBekom». A. Komgak

[lepexox 31MEMEHTOB OpraHM3alUM C CHUCTEMbl Ha CHCTEMY HE
HNMEET CEHCYaJIbHO IMOCTHXHMMBIX 3KBUBAJICHTOB, HE pedepupyercs B
MOHSATHSIX M HE OTpakaeTcs B 00pa3ax HaIero «Oeyioro CBETay.

Jlagno, DuHINTEHH U [amuiieit — Jroau TeMHbIE — HE IIOHUMAIOT,
YTO CHCTEMBI KOOPJUHAT MOTYT JBUTATHCSA KaK YTOMHO CIOXKHO, HOO
WX JBW)KCHUS HE BIMSIOT Ha (PU3MUYECKUE MPOLIECCHI, HO JIUIIb MOTYT
OCJIO)KHHMTBH aHAJIMTUYECKOE OMMCAaHKUE ITOCIeaHMX. A KTO BbI Toraa?

Ecmm s cymacmenmmii, MEHS HH4YeM He mepeyOenuinb. Y Bac
Oonblle HET HUKAKHUX Jel, YTOObl OOBSICHATB, YTO KTO-TO SIBISICTCS
cyMacuieammnm?
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Taiinbl JIynbl
A cnpocun Jyny, wem ewge 51 moey Obimob eli noJie3en.

B y4eOHHMKax, B Hay4HBIX M HEHAYYHBIX MyOIMKALMSIX MHOTO
ceaenuit o Jlyne. Ho cpeaun HUX CTOJIBKO COMHUTENBHBIX, YTO TTOHE-
BOJIE 3aKpajbIBACTCSI MBICIb O HEKOW CTpalIHOW TailHe, CBA3aHHOM C
JlyHo#. AHanu3upysi OCOOCHHOCTH MPOSIBICHHUS JTYHHBIX (HEHOMEHOB
Ha IpeJMET UX COOTBETCTBUS HAayYHBIM TOJKOBAHUSIM, IPUXOIUILIb K
BBIBO/LY, TEOPHSI 3aT0BOpPa — 3TO BIOJHE AOOPOTHAS TEOPHUSI.

CHayana mokakeM OIIMOOYHOCTh O(UIMANIBHOTO MHEHHMS, YTO
JlyHa Bpamiaercss BOKpYT CBOEH OCH, XOTd M MOBEPHYTa K HaM BCernaa
OJTHOW CTOPOHOM, MpHU 3TOM BpeMst 00opoTa JIyHBI BOKPYT CBOEH O0cH
SKOOBI B TOYHOCTH PaBHO BPEMEHH IMOJIHOTO 00opora JIyHBI BOKpYT
3emsu. O Opyrux HECTHIKOBKaX yueHWH o JIyHe ¢ peanbHOCTBIO, Ja-
JIee 110 TEKCTY.

Bpamaercs au Jlyna Bokpyr cBoeii ocu?

Hauyném pasroBop o BpameHuu JIyHbl, HE BBIXOAS 3a paMKH
NpE/ICTABICHUH, OYePUCHHBIX OQHUINATEHON (PU3UKONH M aCTPOHOMH-
eil. YueOHUKH TOJKYIOT O BpalieHuH JIyHbl BOKpYTr cBoel ocH, 0a3u-
pysch Ha TOM, 4TO, HabOmromas 3a JlyHol (B cucreme 3emirs-JIyHa) co
CTOPOHBI HEMOIBI)KHBIX 3BE3]] MOKHO YBHJIETh BCE €€ CTOPOHBI, HO
3T0 oOBscHeHne ommnboyHo. C 3eMim Mbl, HAIpUMEP, BUIUM, YTO
ConHila Bpamaercs BOKpYr 3eMiid, a HaOJroaast CO CTOPOHBI 3BE31I, —
YBHIUM HA000poT — 3emiist BOkpyr CostHna.

Omnpenenenue u3 Bukunenuu: «Eciau ock BpalieHus: pacnosoxe-
Ha BHYTpPHU Teja, TO TOBOPST, UYTO TEJIO BpAIlAeTCsl caMo 10 cede HiTh
o0ajaeT CIIMHOM, KOTOPBI MMEET OTHOCHTEIBHYIO CKOPOCTb U MO-
JKET UMETh MOMEHT uMIyibca. KpyroBoe nBM)XKeHHE OTHOCHTEIHHO
BHEIIHEH TOYKHM, Hampumep, oOpamenue 3emun Bokpyr ConHua,
Ha3bIBaeTCs OPOUTAJIBHBIM JIBH)KEHUEM WJIH, 00Jiee TOUHO, OpOHUTalIb-
HBIM BpallleHUEM).
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{ ) Qe ofpanese yze

U3 Touku HaOMIOACHUS CO CTOPOHBI 3BE3[, MOXHO «3aMETHTH
BpalLlICHUE» U JKEJIE3HOMOPOKHOI'O COCTaBa, KOTOPBIH, IOIyCTUM,
JBIDKETCS 110 DKBATOPY IUIaHETHl. To ecTh, eciin HabIoAaTh ero ABH-
YKEHHE CO CTOPOHBI MMPOCTPAHCTBA, MOXKHO YBUIETH €r0 CO BCEX CTO-
POH, YTO cO3Ja€T BIEUaTICHUE (MIUIIO3UI0) BpAILlEHUs, HO, IOHATHO,
BpaIaTbcsi BOKPYT OCH, IPOXOsIIei uepe3 ero rabapuTsl, OH HE MO-
XKET, PeJIbChl HE [103BOJISIOT.

JBurasce (oOparmiasch) BOKPYT KpyTJIOW IJIaHEThl, OH OKa3bIBa-
€TCA B Pa3IMYHBIX MOJOXKEHUSIX OTHOCHUTENFHO HabironaTesisi, Haxo-
JIAIIErocst B MPOCTPAHCTBE M TEM CaMbIM, CO3/Ma&TCsl BIIEYATICHHE,
YTO OH BpallaeTcs BOKPYT cBoeil ocu. HayuHoe oObscHeHHE Bpalle-
Hus JIyHbl 6a3upyeTcs MMEHHO Ha TaKUX BIIEYATIICHHSX, 3aBUCSIINX
ot BbIOOpa Touku HabmroaeHus. Ho, eciiu olieHKa HaOmoaaTess 3aBu-
CUT OT MECTa ¥ CKOPOCTH €T0 IBHKEHU, HY>)KHO BBOJUTH MONIPABKY B
ero HaOJIO/ICHUS, a HE TMPHUHUMATH PE3yJIbTaT HaONIoJeHHH (M-
3umn) 3a ¢akt. Jlyna, Oyayun Bceraa oOpamieHa K 3emie OJHOW CTO-
pOHOM, BpamaTbCid BOKPYI HEKOW OCH, IMPOXOAsIIE uepe3 e€ Telo,
HUKaK HE MOJXKET.

Ecnu paccyxnaTh «0-HaydHOMY», TO U Ji00asi ropa Ha 3emJe,
oOpalnéHHas BCEria CBOMM OCHOBAaHHEM K SJIpy 3eMJIH, TOXKE Bpallia-
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eTcsl BOKpYT cBoell ocu. JleiicTBuTenpHO B uéM pasuuma? JlyHa mpo-
CTO IIOBBIIIE) T'OPHI.

Kcratu, u OytepOpoa, nexaniuii Ha cTolie, ToXe oOpamaercs —
BOKPYT sAapa 3eMitd, MOBEPHYTHIM K HEMY BCeraa OJHOW CTOPOHOM.
Ho, pa3Be, kTo-HuOyap HaOMIOAad €ro BpalleHHE B TEUEHHE CYTOK
BOKPYT OCH, IPOXOAIIEH MEX Ly MacioM 1 xyedom!?

Hexotopsie Bcaen 3a yu€HbiMm [ITonemeem, 10 CUX MOP BpalllatOT
Connne Bokpyr 3emnu. I[lpu paccmoTpennn npoGiemMbl Ha TpuMepe
(haHTOMHBIX OOJel, cpa3y MOHATHO, YTO TYT «DOJIUT» HE OpraH, a ero
MEHTAIIbHBIN 00pa3s.

J11 CTOPOHHUKOB 3KCIEPUMEHTANIBHOTO MOAXO0JA, — HKCHEPH-
MeHT. Bo3pMHUTE JIMCT KapTOHA, BBIPEXKHTE M3 HETO KPYT, B IIEHTP
Kpyra BOeiite reo3nuk. Hapucyiite Ha 03Ha4YeHHOM Kpyre /1Ba Kpy>XKa
— oauH (KPYTMHBIN) ¢ HEHTPOM, COBIAIAIONIUM C TBO3JUKOM (3TO 3€M-
751), a Apyrou (momeHsIne) 6imxe kK o0ounHe Kpyra (3To nyHa). Bpa-
1aeM Kpyr' BOKPYT I'Bo3luKa. Bumum — «1yHa» oOparmaercsi BOKpYT
«3eMJIN», IOBEPHYBILUCH K HEW OAHON U TOM € CTOPOHOM.

IIpu stom ¢ukcupyem, «iyHa» BOKpyr codctBeHHOH ocu HE
BPAIIAETCSI. ITonpo6oBan 661 HApUCOBAaHHBIN KPYKOK BAPYT 3a-
Bpamatbesi BHyTpu Oymaru! Bpammaercss uimm HET 3/1eCh «3eMIIsD» BO-
KpYT' COOCTBEHHOW OCH, HUKAKOH POJIM HE UTPAET.

Hentpudyry ans TpeHUPOBKH KOCMOHABTOB 3HaeTe? DTO Takas
najika ¢ KaOMHKON Ha KOHIE. DTa Najka BpallaeTcs, 1 Ha KOCMOHABTa
JIEHCTBYIOT MEperpy3KH, TUIA Kak Npu crapre. KocMOHaBT Bce BpeMsi
MOBEPHYT JIUIIOM K ocH BpamieHus: neHTpudyru. Coscem kak JlyHa k
3emse. Kak Bbl aymaere, Bpamaercsi M KOCMOHAaBT BOKPYT c€0O-
CTBEHHOW OCH B KaOWHKe, MPUCTETHYTHIA K Hell peMHsMH, ripu 10-TH
KpaTHbIX neperpyskax? Mnu Bc€ xe Her?

Ectb mHenue, JlyHa y Hac mosiBujach COBCEM HENABHO (HET, HET,
— He u3 ['amOypra). Ha 370 yKka3siBaeT HEe TOJIBKO CHOC KPBIIIU B TIOJ-
HOJYHHE Y YyBCTBHUTEJBHBIX JIIOACH, U BOM Ha JIyHy BOJIKOB U CO0aK,
HE KEJafIUX CMUPUTHCS C IPUCYTCTBHEM Ha HEOOCBOJE MOCTOPOH-
HETr0 00BEKTa, HO U HETMOHSTHAS YCTOHYHUBOCThH (OTCYTCTBHE KYBBIP-
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kaHus) JIyHbI, B OTCYTCTBUE THPOCKOMHUYECKOro sddekra (HeT cob-
CTBEHHOTO BparmieHus). Ho Hammuane y JIyHBI TuOpartuii HacTopaKu-
BaeT. Ecnu JlyHa KyBBIpKHETCS, TO M HaM Hemaio nepenalaér. Heoo-
XOAMMO HALENUTh Ha 3TO BHUMAHHE OX0YEro O JICHET MHUPOBOI'O
Hay4YHOro coobuiectBa. TpeOyercss pa3BepThIBaHHE MacIITaOHOTO
npoekTa mo crabwinzanuu JIyHBI, TOCPENCTBOM pacKpydMBaHHS €&
BOKPYI' COOCTBeHHOH ocu. [Ipexnae Bcero, B LENIAX PacKpydHUBaHHUS
MPaBUTENBCTB HA COOTBETCTBYIOIIEE MAacCIITAOHOCTH MpOeKTa (PuHaH-
cupoBanue. J{ns criaceHus Hamel MIaHeThl He JKaJIKO HUKAKUX MHJI-
JUapJoB. A TO OJJHO M T€ K€: KOJIaiaepsl, UCKyCCTBEHHBIH MHTEIN-
JIEKT, IPUPOIONIOI00HBIE TEXHOJIOTHH, aCTEPOUIHASI ONIACHOCTD, TEP-
MoOSIJIepHBIN cuHTe3, kovil9 ... HeopurunanbHo.

Tenepp o nubpanusx. Jlubpauuu (wnm kadanus) JIyHBl OTKpBUI
lanmuneit. B pesynprate mubpanuii ¢ 3emnn BumHo He 50%, a mpu-
MepHO 59% mnoBepxHoctu Jlynbl. [TpuunHa xe aubparnuii mpeneiabHo
npocra. [lnockocts opOuTh! JIyHBI HIMEET HAKIJIOH K TJIOCKOCTH OpOH-
ThI 3emin niopsaka 6°. O6paszHoe o0bscHeHNE TUOpanusaM fan MBax
babunues: «llpeacraBbTe, YTO BBl CHOWTE HA CTYJE B LEHTpE
HAKJIOHHOM CIICHBI, 1 BOKPYT Bac OeraeT OanepuHa B mauke. Bbl, Ko-
HEYHO JKe, YBUANTE €€ B pa3HbIX paKypcax: TO JUIMHHOHOTOMH, TO KO-
POTKOHOTOM, TO BooOmIe cMemHoi. BoT Tak e u Jlyna, opoura xo-
TOpOIl HakKJIOHEHA, BHJIHA HaM C 3eMJIM TOJ Pa3IUYHBIMU YTJIaMHU
3pEHHsS: TO YyTh CBEPXY, TO YyThb CHH3Y, TO UyTh CIEpEIH, TO UyTh
c3aamy». Tak yTo, TOBapuIIM yu€Hble, (UHAHCHPOBAHMS HA MPOEKT 110
YKpeIuieHuto ycroiunBocty JIyHsl 51 Bac numaro. Bam o6mom, mpuém
3aKOHYE€H, CBOOOTHBI.

Hamomunato, uro 3emiist He TOIBKO obparaeTcs BOKpyr CofHIIa,
HO eIlé M BpallaeTcss BOKpYr coOCTBeHHON ocu. Cienys JIOTHKE CTO-
POHHMKOB BpawieHus JIyHnel, Heo6xoaumo k 365.25 o6opoToB 3emiu
BOKPYT CBOCH OCH B TE€UCHHUE I'ojia, NPUOABUTH €lIE 0JuH 000pOT, KO-
Tophlii 3emist Obl coBeplana, Aake HE Bpallasich BOKPYT COOCTBEH-
Holi ocu! [loueMy ke 0 CHX MOp 3TOT (aKkT HE OTMEYEH B KajeHAa-
psax xak [lens Comnaia!
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XOTs1, TOCTo/Ia KOHCITHPOJIOTH, HACTOPOKUTECh. MOXKET OBITH,
MacCOHBI CKpPBIBAIOT 3TOT (DaKT OT Hapoja, 3aIyThIBas BOMPOC MOCTO-
SIHHBIMH TIEPEX0/IaMH C JIETHET'O BPEMEHHU Ha 3UMHEE BpeMs U Ha000-
poT? BHUMATENbHO MepecUYnTHIBANTE, HE OTXOS OT KacChl, JINCTKU B
KYIUIEHHOM OTPBIBHOM KaJeHJape.

Ha camom gene, cnopam Ha TeMy, BpalllaeTcsl UM HE BpallaeTcs
JIyna Bokpyr cBoel ocu, yxke MHOTO cTojieTuil. HekoTopeie ywm-
HUKU TPaTWJIM HAa JIOKAa3aTeIbCTBO IMPABUIBHOCTH CBOEH MO3UIIUU
M0 TaHHOMY BOTIPOCY MHOTHE ToAbI *Ku3HU. Teopema depma TyT, KaKk
TOBOPUTCS, OTABIXAET.

N XKronp BepH mpuuacted k 3Tod mpoOiemMe, OH 3HAI JOBOBI
KaK «BpAICHIIEB», TaK M «HeBpamleHIeBy. [laccaxx Ha 3Ty TeMy OH
BCTaBWI B cBOW pomaH «M3 mymku Ha JlyHy». XapakTepeH u omnu-
CaHHBIN UM NMPHUEM BHYIICHUS HAUBHBIM STHKH (me  moxa3za-
TENIbCTBA, @ MMEHHO BHYIIIEHUS ), HEUCKYIIEHHBIM B UICKYCCTBE IIIY-
JIEpCKOW PUTOPUKH, «(hakTay BpameHus JIynsl. OOpaTure BHUMaHUE:
«...KOTJja BEpHETECh Ha MECTO, OTKyZa MOIUIN, Bbl YBUAHUTE, YTO 3a
3TO BpeMs BbI CHIEJIANTH MOJHBIM 000pOT BOKpYT ceds». BoT 310 TOT
caMblil 3aMevaTeNbHBIH peueBoil 000poT, BIONHE cede 3aMEHSIOINI
00opoT JlyHsl BOKpYT cBoel ocu. UTo Takoe «00OpPOT BOKPYT ceOsi»?
SIBHBI momior. Ho, kak npuéM HEMPOIMHTBHCTUYECKOIO MPOrpam-
MHUPOBaHUS — MOPAKAET HANOBAI. YeIOBEK Cpasy «BCE NOHUMAET» U
nepeyoeuTh ero yxe Henb3s. bojee TOro, oH MOOEKHUT yOeKIaTh B
3TOM JPYTHUX.

Huxona Tecna u TOT HE yCTOAJ, M HaNMCall HECKOJIBKO cTaTel B
JIOKA3aTelIbCTBO TOTO, 4To JlyHa He Bpamaercss BOKPYT CBOEH OCH.
Most mo3unust, Kak Bbl YK€ TOHSUIIH, 10 JAaHHOMY BOIPOCY COBIaJaeT
¢ no3unmer Tecna. Be€-Takn OONBIIMHCTBO JIOACH O CHUX TMOp emié
HE CTaJi Ha Haiy (MPaBIWIBHYIO) TIO3HIINIO.

OnHako BHUMATENbHO MOCMOTPUTE Ha PUCYHOK
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Cuooxpotrt enynoa: Tyms

BuauwMm, JlyHa, koHEUHO, HE TOYKA, a TE€JIO — MHOXKECTBO TOYEK.
XapakTepHO, HU OJHA 3THX TOYEK B OTHOLICHUM ABHWKEHUS JIyHBI
BOKPYT 3€MJIM HUYEM 3aMedaTelIbHbIM HE BBIJENIEHA 10 OTHOLIEHHIO K
npyruM. Bee Touku B CBOEM JBIKEHUHM BOKPYT 3€MIIM UMEIOT OJIMHA-
KOBBIE, HEMEPECEKAIOUINECs] APYT ¢ APYTOoM OpOHTHL, IIONPOCTY TOBO-
P — KOHIIEHTPUYECKHE OKPYXHOCTH. A Kak mHaue, ecnu JlyHa mo-
BEPHYTA K 3eMJIC OJHON M TOU e cTopoHOU? Hy m Kakyro u3 ToUek
Jlynsl Tenepr BbiOMpaeMm anst «ocu BpameHusi»? [lo kakomy kpure-
puto? Her mperenneHToB? MOKET KTO-TO 3HAET O BpalleHHH 0e3 ocu
Bpamenusa? Eciau Ov1 Jlyna, npu cBoéM oOpaiieHun BOKpYT 3eMiln
el U Bpalllajiach BOKPYT OJTHOM M3 «CBOMX» TOUYEK WJIM MHOMKECTBA
To4eK (OCH), TO TPAEKTOpHEH IBIKECHUSA TOYEK JIyHBI ObuTH OBI HE
KOHLICHTPUYECKUE OKPYKHOCTH, a SIUKIIONBI
http://ru.wikipedia.org/wiki/Omuiuknonna Ho torma ona (JIyna) He

Obuta OBl MOBEPHYTA K HAM OJHON cTOpoHOH. Llukimonaa — 3To Tpaek-
TOPUHU TOYEK KaTSAIIErocs 0 TOPU30HTAIBHOM MOBEPXHOCTH KoJleca, a
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SMUIMKIONAA — 3TO TPACKTOPHsS TOYEK KOJeca, KaTAIMErocs II0
OKPYKHOCTH.

[Nonumaro, He yoenun. CraaBa COBETCKOH IIKOJIE, yMEBIICH pa3 u
HaBCETla HaBA3bIBATh CBOMM KEPTBAaM CAMBIE JUKHUE IPEICTABICHUS.
Mosxet OBITh TO3TOMY, ceroans B Poccuu 1 He MpenoAaoT B MIKOJAX
acTpoHoMuI0. J1aObl cpa3y He BBIBOPAYMBATH MOJIOABIM JIOASIM MO3TH
HAU3HAHKY...

Onnako pycckue He cparorcs. llpomomkum mepeyOexaeHHe.
Emé pa3 obparturecs k pucyHnky. Buaure, s mocraBuin cryTHUK JIyHBI
Ha CHHXPOHHYIO OpPOUTY, TO €CTh OH BHCHUT HaJl OJTHOH U TOH e TOU-
Kol sKBaTopa JIyHBI, B JaHHOM cilyyae Haja oOpaTHO# cTopoHoi Jly-
HBI, XOTS TOCJIeTHEEe HE IPUHITUITHAIBHO.

OueBuIHO, CHHXPOHHBIN cIyTHHUK JIyHBI, 4TOOBI BUCETH HAJ OJ-
HO# Toukoi JIyHBI, JODKEH ABUTATHCS MO KPYroBOW OopOWTE C IIEH-
TpOM B IeHTpe 3emiu, Kak u Touku Tena Jlynel. Hazeroch, Temepn
MOHATHO, 4TO Yy JIyHBI HET cIiHa!

BreiBog: ¥V JlyHbl ecTh OpOMTajbHOE BpallcHUE OTHOCHTEIHHO
3emui, HO HET COOCTBEHHOTO (CITMHOBOTO) BpameHus. OKOHYATEeIhb-
HBIH BBIBOA: JIyHa criitHa HE MMeeT U e€ «CIUHA» HaM He BuaHa. Uto
U TpeOoBanoch Jokazarh. CleNCcTBHE: B JIMIIE CTOPOHHHKOB Bpallle-
Hus JIyHBI, MBI IM€EM JI€JI0 ¢ KIIMHUYECKHUM CITydaeM, — KOrza Manu-
€HT BCE KpyTjioe MPUHUMAET 3a YTO-TO BpaIllaroIeecs.

Jlyna siBnseTcsi HE €AMHCTBEHHBIM CITyTHHUKOM (HEOECHBIM Te-
JIOM), OfJHa CTOPOHA KOTOPOrO IOCTOSHHO oOpalieHa K IUIaHeTe.
CHHXPOHHO BpalIaloTCsi BOKPYT CBOMX IUTaHET (IOCTOSHHO oOparie-
Hbl K HUM OJHOW CTOpOHOH) cmyTHuUKH 3emiu, Mapca, CarypHa
(xpome T'unepuona, ®edsl u mupa), Ypana, Henryna (kpome Hepe-
uapl) u Ilnyrona. B cucreme FOnurepa Takoe BpaiieHre XapakTepHO
JUTSl 3HAYUTEIBHON YacTH CITyTHHUKOB, B TOM YHCIIE BCEX T'aJIUIIEEBBIX.
Oco0enHo uHTepecHa napa [lnyron — Xapon. OHu Bpamarorcs, Oy-
Iy4d Bceraa oOpaméHHBIMH OJHHMHU M TEMH K€ CTOPOHAMH IPYT K
npyry. Haxozxa Ui pOeKTUPOBIIUKOB KOCMHYECKHX JTU(PTOB!
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ACTpOHOMBI OTMEUAIOT HEMAJO U JIPYTUX MHTEPECHBIX CIIydaeB
OJHOCTOPOHHOCTHU JIBMKeHMs IutaHeT. Hanpumep, nsuxenue Mepky-
pus U BeHepsl cornacoBaHo ¢ ABMKEHHEM 3eMiid. Bpems ot BpemeHn
Mepkypuii HaxoguTcs ¢ 3emiield B HIDKHEM COCIWHEHWHU. Tak Ha3bI-
BalOT IOJIOKEHHUE, Koraa 3eMis 1 MepKypuil OKa3bIBalOTCA MO OAHY
ctopony CoinHIla, BEICTpauBasch C HUM Ha OoJHOW mpsmol. HuxHee
COCTMHEHHE TIOBTOPSETCS KaXkmble 116 cyTOK, UTO COBITaaeT co Bpe-
MEHEM JBYX IOJIHBIX 000poTOB MepKypus U, BcTpeyasich ¢ 3eMIleH,
Mepkypwuii Bcerna odpaliieH K Hei 0JTHON 1 TOH K€ CTOPOHOM.

C nepuonnuHocThio B 584 nHs Benepa cOommwxkaercs ¢ 3emnéit Ha
MUHUMAaJIBHOE PAaCCTOSHUE, OKAa3bIBACh B HIYKHEM COEIUHEHHH, IIPH-
4éM B 3TH MOMEHTHI BeHepa, Bcerja oOpaiena Kk 3emiie 0JHOH U TOH
K€ CTOPOHOH.

Ho kaxkas xe cuna 3actaBisier Mepkypuil 1 BeHepy paBHATbCS
He Ha Comune, a Ha 3emmio. CryuyaitHocTh? MM BcE-Taku TpaBbl
LEPKOBHBIE MpaKoOechl, pa3MECTUBILME 3eMIII0 B HeHTpe Mupa? A
MOeT ObITh TipaB naTyanuH Tuxo Bpare, Bennuaimmii u3 npakTuye-
CKHMX aCTPOHOMOB BCEX BPEMEH, KOTOPBIN MPEATIOKUII CBOIO CUCTEMY
MHpa, OTJINYHYIO OT CUCTEMbI MajorpaMoTHoro kcennza Konepauka?
IToxymaiite Ha nocyre.
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OTUMOJIOTHUS CJIOBA «CJIOXKHOE» HIET OT IIOHATHUSA CIIOKCHHOE.
Bcé croxHOE COCTOUT (CIIOKEHO) U3 YETO-TO IIPOCTOTO.

HebecHoe Teno MOXeT y4acTBOBaTh B HECKOJBKHX JBHKCHHUSX
OJITHOBPEMEHHO, U HE TOJIbKO HEOECHOE TEeJ0, HO M, HallpuMep, MasT-
HUK, — PUCYIOIIMH Cl0XHBIE (GUrypsl Jluccaxy — pe3ysbTar cloxe-
HUSI IBYX NIPOCTBIX OPTOTOHANBHBIX Konebanuit. Ha camom nene cie-
JyeT pa3nyarh MOHATUS OPOUTHI U TPAEKTOPHUHU.

Opbura — 310 MyTh ABMKEHUSI HEOECHOT0 TeJa MPUPOJHOTO IPO-
UCXOXKJIEHUS] WIH HCKYCCTBEHHOTO KOCMHYECKOIO amnmapara B LEH-
TpaJbHOM II0JIe HeOeCHOTO Tefa. DTO MoJie He 00s3aTeNbHO KYJIOHOB-
CKO€, MPOCTO LEHTpalIbHOE, U Bc€. Opbduta — 310 0053aTENBHO IJIOC-
Kasi 3aMKHYyTasi KpuBasi, UMeroIas (hopMy 3JUIHTICA FITH KPyTa.

TpaexkTopusa — 3TO HENpepbIBHAS JMHUA, OTpayKarolas mepeMe-
IIEHUE/IBUKEHUE MAaTepPUAIbHONW TOUKU B npocTpaHcTBe. OHAa MOXKET
OBITh, KaK MPAMOW, TaK W KPUBOJIHMHEHHOH, C COBEpIIEHHO MPOMU3-
BOJIGHBIMH TapaMeTpaMH PacHOJOXKEHHs] OTHOCHUTENBHO TOYKH OT-
cyeTa, MOXKeT OBITh, KaK IJIOCKOM, Tak W TpexmepHo. TpaexkTopus
00s13aTeTbHO MEET HAaYaJIbHYI0O U KOHEYHYIO TOUKY, I03TOMY TEPMUH
«TPAaeKTOpHUs» IPHUMEHSIOT BCerga K JBIXKYIIEMYCS OOBEKTY.
Hanpumep, Jlyna nsmkercs mo opbute BOKpYr 3eMid M, OJHOBpE-
MEHHO, 0 opbute Bokpyr Connua. B urore e€ tpaekropus Ajs 3eM-
HOro HaOJIF0AaTEeNsi CMOTPHUTCS JOBOJIBHO CIOXHON KpuBoi. Ho u op-
outa JlyHsl B meHTpasibHOM moisie 3emid, U opbuta JIyHBI B LEH-
TpagbHOM mosie CoJHLIA HOPMHUPYIOTCA Pa3HBIMH MOMEHTAMH HM-
MyJbca, KOTOPbIE KAKOH-TUOO0 KOPPEISIHH APYT C IPYTOM HE HMEIOT.

KennepoBa opbura (He TpaeKTOpHs) OJHO3HAUYHO CBHUICTEIb-
cTByeT o 3akoHe coxpaHenns MOMEHTA umnynsca, Ho opbuta mMo-
KeT ObITh U3MEHEHa W3MEHEHHEM MOMEHTa HUMITyJbca (Hampumep,
nepeaadyell MOMOJIHUTEIBHOTO MOMEHTAa HMITyJbCa OT JBUIaTelIs).
[locne BBIKITIOYEHMS ABUraTelns, MPEKPaLeHUs] U3MEHEHUs] MOMEHTa
UMITyJIbCa, y ammapaTa CHOBa ycTaHaBinuBaeTcsi KemepoBa opOHuTy
(XOTs ¥ OTNIMYAIOIIYIOCS OT UCX0AHOM). COOCTBEHHO, IPYTUX OPOUT B
NpUpojie HEeT, o ompenencHuto. OpOuTa uMeeT QunIecKoe coaep-
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aHUe, U TPAEKTOPHs YUCTO MaTeMaTuieckas KOHCTpykuus. Dusuka
3aHUMAETCS] UCCIIEOBAHUEM IPUYUH SIBICHUI U KOHKPETHBIX MeXa-
HU3MOB, HETTOCPEACTBEHHO BIUSIONINX Ha UCCIEYEMOE SABJICHHE.

M3BectHO co BpeMéEH Diiepa W AKCIEPUMEHTAIBHO 3TO TIOI-
TBEP)KACHO, a 3HAYUT MOKHO OJHO3HAYHO KOHCTaTHPOBAaThb, YTO
TBEpABIE Tela OAHOBPEMEHHO MOTYT YCTOMYMBO BpPAIAThCS TOJIBKO
BOKpYT IBYX oceil. B oqHOM BpaleHuy, ¢ MUHUMAaJIbHBIM 3HAYCHUEM
MOMEHTa HMHEpPLUH, B OPYrOM — C MAaKCHUMAJIbHBIM €T0 3HAYCHHEM.
Hanpumep, JIyHa BpaiaeTcsi BOKpYr OCH, MPOXOJSIIEN Yepe3 LEHTP
3emiu U ocH, poxoadieil uepe3 nentp ConHia. 3emis ke BpaliaeT-
Cs1 BOKPYT OCH, IPOXOAAIIEH yepe3 e€ IEeHTp U OCH, NPOXOIALIeH ue-
pe3 Conama. M HUKaKuX WHBIX TPETbUX BpallleHU HeT HU y JIyHHI,
HU Yy CIIyTHUKOB JPYIHMX IUIAHET, HU y HUCKYCCTBEHHBIX CITyTHHKOB
3emin.

Ecnu BBI mo-nipexxHeMy MpooKaeTe CUuTaTh, uto JlyHa Bpaima-
eTcsa He TOJIbKO BOKpYT 3emiu v ConHIIA, HO M eulé «BOKPYT ceOsi»,
TO HApPHUCYHTE COOCTBEHHYIO OpOHMTY CHHXPOHHOTO CITyTHUKa JIyHBI.
Hanpumep, opOuTy ciiyTHHKa, KOTOPBIA MOCTOSIHHO «BUCHT» HaJ He-
BUJIMMOM HaMU CTOPOHOM JIyHBI, IPUHIUIINAIBHO OTIMYHYIO OT Op-
OWTBI, HAPHCOBAHHOW MHOI.

Bua 3emuu ¢ JIynsbl

Haxopnsce B neHTpanbHON TOUKe, 0OpaIIEHHON K HaM MOTyCc(eph
Jlynbl, MBI OyzieM Bceraa Habr0IaTh 3eMITIO B 3CHUTE, a JIF000H MHOM
Touke 3ToH moxychepsl JlyHsl npmxenue 3emiu OyaeT mpencras-
JATbCA HAOMIOAATENI0 IBIKEHHEM Ha HebecHoM cdepe JlyHbl 1o
OKPY>KHOCTH C OJTHOW U TOM K€ BBICOTOM HaJ TOPU30HTOM.

Jlerko moHATH, NOCKONBKY JlyHa mpu oOpalieHuH BOKPYT 3eMIIH
Bcerga MoBEpHyTa K HaM (K 3eMJIe) OJHOM M TOW K€ CTOPOHOHU, TO
3emis Ha HeOOCBOIE OOpamEéHHON K HaM CTOpOoHKI JIyHBI (eciu mpe-
HeOpeub nuOpanusiMu) OyAeT NMPUCYTCTBOBAaTh MOCTOSIHHO. BricoTa
3emiu HaJi TOPHU30HTOM Jlyuer = 90° — (MuHYycC) 3Ha4YeHHE®
LIMPOTHI, OTCUUTAHHBIA OT Mojroca noiycdepsl JIyHsl, oOpaménHoi
K 3emne. s HaOmonaTess, CTOSAMIETO B EHTpe 00paléHHOro K Ham
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nonmymapusa JlyHer, 3emns Bcerna OyneT HaxomuThCcs B 3eHuTe. Ha
npyrux mupotax JIyHer 3emis OyaeT HapesaTh KPyr Mo HeOOCBOIY
(28 cyTOK 3eMHBIX), C OJTHOW W TOH K€ BBICOTON HaJ| TOPU30HTOM. B
caMoM JieNie, TIPEJCTaBbTe ce0s CTOSAIIUM B IICHTpE dKBaTOpa, 0Opa-
MEHHOTO K 3eMile JIYHHOTO MOdyIIapus. MBICIEHHO HapUCyeM IOf
HOTaMH IUIOCKOCTb TOPU30HTA — IUIOCKOCTh MEPHEHIUKYIISPHYIO pa-
IUYyCy, COEAMHSIONMEMY HAac C IIEHTPOM JyHHOTO Imapa. B maHHOM
ClIy4ae, IO OTHOIIEHHIO K IJIOCKOCTH TOPU30HTAa 3eMJIl BUIUTCS B
3eHHuTe HeOecHOM cepnl JIyHbl. Tenepb MBICICHHO MEPEMECTUMCS TI0
JYHHOMY MEpUAMAHy U3 3TOH TOYKHM Ha IMIMPOTY, CKaxeM 45°, HapHu-
CyeM IOJl HOTaMH HOBYIO IJIOCKOCTh TOpU30HTA. Temepr 3emis mo
OTHOIIEHHUIO K HOBOH TJIOCKOCTH TOPU30HTA BUANUTCS HAMH Ha Hebec-
Holt cdepe Jlynsl mox yrnom 45 rpagycos. Ilockonsky ona oOpaiua-
eTcsl BOKPYT 3eMJIH, MOBEPHYBIIUCH K HEH OAHUM H TEM € CBOUM
MoJTyIIapueM, TO MO TOH ke IMHpOoTe B 45 rpamgycoB, mepemeriaeTcs
MO0 KPYTy ¥ COOTBETCTBYIOIAsl 3TON MIMPOTE INIOCKOCTh TOPU30HTA. A
3a 28 cytok 3emiis, mepemMernnasich o HeOecHo# cdepe JIyHBI HA BBI-
cote B 45° HaJl TOPU30HTOM, COBEPLIMUT IOJIHBIM KpyT. YTO e U3 3T0-
ro ciemayer?

To, uTO, HUKAKMX BOCXOAOB-3aX0J0B 3emuin Ha JIyHe HaOmr0-
nmatees He Oymer! U m3BectHas, skoObl mpuBe3€HHast ¢ JIyabl doTo-
rpadus Bocxonma 3eminu, — sBHas Qanscudukanus. Ha Hell BbicoTa
3emu HaJ TOPU30HTOM JIYHBI CHITEHO OTIHYAETCS OT PAacu€THON BHI-
COTBHI, eClTi OyJIeM OMHUpaThCs MPHU pacdyérax Ha O(HUIIHAIBHBIE KOOp-
JTUHATHI «IPUIYHEHUS» acTPOHABTOB.

WNnaue roBops, Jlyra obOpamaeTcst BOKpyr 3emiii, HO HE KPYyTHT-
cs, U HE BEPTUTCS BOKPYT cBoeil ocu. JlyHaTWKM-ranmuien MOATBEp-
xkparot: «Bceé-taku Jlyna HE BEPTUTCH!». B cBoéM mnuceme K
WNuecce Apmanpa, Bmamumup Wnbuu nucan: «M3 Bcex milaHeT u
HEOECHBIX TEJI, BAKHEUIITNM JIJIsl HAC sBJsieTcs JIlyHay.

Jtoqm cuimbHO KOHTYXXEHBI 00pa3oBaHWEM W MPAKTHUYECKH yTpa-
THJIM CHIOCOOHOCTh K HaOmrofeHu0. Kak-To s mporyiauBaics B Iojie
3MMHHMM BEYEpOM B MOJHONYHHE. Bc€ BOKpYT OBLIO 3aMUTO JTYHHBIM
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csetoM. Uepes NeHb, coBeplIas MPOTYIKY B TOXKE BPeMs U 110 TOMY
’Ke Mapupyty, s oOpaTui BHUMaHHe Ha orcyrcTBue JIyHbl. Bonbime
qaca s1 Oe3ycremHo uckan e€ Ha HeOocBoae. PackpwiTh TailHy «uc-
4ye3HoBeHHs» JIyHBI MHE moMor OOBIMHBEIA KaneHmapb. Okasanocs,
3ax07bl U BOCX0AbI JIyHBI, 1 BOCXOZBI M 3aXO/bI

ConHna — 7Ba SIBJICHHUS C OYEHb PA3HOW JMHAMHUKOW, MMEHHO:
BpeMs 3axona- Bocxona ConHIa 3a CyTKH MEHseTcsl Ha 1—3 MHUHYTHI,
JIyHBI 5x€ — OT AecsATKAa MUHYT JO HECKOJIBKHX 4acoB. 3a0aBHO, 4TO 00
9TOM NOYTH HUKTO He 3HaeT. Bo3pmure KaJIeHaapb, I’/1I€ NPpHUBCICHBI
BpeMeHa 3axoja W Bocxoaa JIyHbl, U yOequTech B 3TOM CaMOCTOS-
TenpHO. '  BHMMaTenbHO moHabronaiTe 3a moBeneHueM JIyHBI
0e3 JacoB u yrinoMepoB. Takxke paBHOMepHO kak COJTHIIE OHA Cliemy-
et 1o HebocBoxy? Cnabo? A oHH, ApeBHHUE, crpaBisuuck! Hackons-
KO ke OHM ObLIM yMHee Bac! [lerpaaanus pyJur...

KoneuHo, B menom 3a0iyxkIeHue ¢ BpanieHueM JIyHbl He OueHb
ONIaCHO, HE BIUMSECT Ha Hamly OOBIYHYIO XM3Hb. HO Ha momoOHBIX
«BIIEYATIICHUSIX» TIOCTPOEHA BCSI COBPEMEHHAs TeopeTHyecKasi HayKa,
a 3TO0 yxe aajeko He Oe3omacHO. Bce e€ Teopum mpencTaBisSIOTCS
MEPBOOBITHBIMUA CYCBEPHUSIMHU OTHOCHUTEIILHO HaOJII0AaeMbIX SIBJICHUH
NIPUPOABL.

Kax cymanucm, nposaensaa cocmpaoanue K CmopoOHHUKAM 6DPa-
wienus JIynot, 0anee 0Kazvlear um udeoa02udecKyro no00epiHcKy.

To, uTo celiuac nmpouuTaere, NPochda COXpaHATh B cekpere. Tpe-
0OBaHHE CEKPETHOCTH, O KOTOPOM TOBOPIO, NPUHIMIIAAIHHO HE
CTOJIBKO TSI MEHS, CKOJIBKO JIJIsl Balllel COOCTBEHHOW 0€30IacHOCTH.
CornacHbl? Yuraiite.

IToctaBuM Bompoc no-ctapoMy: noueMy JlyHa moBépHyTa K 3eM-
Jie Bcerja ofHoM cTopoHoi? B coBpeMeHHOI Hayke 10 CUX MOp HET
€IUHOTO MHEHHUS M0 JAaHHOMY CIIOPHOMY BONpPOCY. A Ha CaMOM Jiejie
BCE O4YeHb MpocTO. [I0CKOIBKY MBI BUJMM TOJIBKO OJIHY CTOpOHY Jly-
HbI, TO U3 3TOr0 OOCTOSTEIBCTBA CICAYET, YTO 3eMJIi HAXOAWTCS Ha
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CTallMOHApHOM (CMHXPOHHOK) opoute JIyHbI, TO ecTh 3eMiIs oOpaiia-
ercst BOKpYT JIyHBI C yIJIOBOM CKOPOCTBIO PaBHOM YTJIOBOM CKOPOCTH
BpauieHus: JIyHsl BOKpYT CBOEH OcH, pe3ynbTaT — 3eMisi BUCUT Hak
OJHOW M TOM K€ TOUKOM MOBEpXHOCTH JIyHBI, 4TO MBI U BUAUM. He
JnoBepsiere cBouM riazam? W Bel momnaraete, 4to JlyHa — 3TO rojio-
rpamma, HaprcoBaHHas Ha HeOecHOIt cepe? Mo, a kak unaye? Bynp
Jlyna mapom, KOTOPBIA CBETHTCS OTPaKEHHBIM CBETOM, MBI 00s13a-
TeJbHO OBl Buaenu Ha Hed Omuku. Jlroboit ¢otorpad monteepawmr,
npeabsBuB ¢Gororpaduio Imapa, OCBEIEHHOTO €O CTOPOHBL Emié
MOYKHO CHPABUTHCSA B MOCOOMHU MO OCBELICHHIO TPEXMEPHBIX OOBEK-
ToB: http://photo-tochka.livejournal.com/6639.html

Jlyna mmockas?

Ox, u rayOOKO XK€ CHIAT B JIIOJSMX KOPHHU

CPEIHEBEKOBOIO MpakoOecusi, He yAaércsl ux
BBIKOpUYEBaTh HU B ILIKOJIE, HU B LIEPKBU, HU B
CHHarore.
Mpaxko6ecs! ke TPONOBEIYIOT, YTO CBETH-
na, Conune u JlyHa, oOpamiatoTcsi BOKpyr 3eM-
mu! I1an KonepHuK, paan 4ero TeI TOpen Ha KocTpe, Oemgomara?
Kcratn, ecnn CKOHIEHTPUPOBATH JIYHHBIH CBET B TOJHOJYHHE
JIMH30M Ha TEPMOMETP, TO €r0 TOYHBIE MTOKa3aHUs CHU3SATCS Ha 7 rpa-
mycoB. Dakt! JIyHHBIN CBET, U CBET COJHEYHBIN — ATO JBE OONbBIIHE
Ppa3HHULBL.
CKenTHKH U Bpard TOYHBIX HAayK, KOTOPBIX BCErga MHOTO OOJb-
e, 4eM HY>KHO, CKaXyT: 3TO HEBO3MOXKHO, Belb Macca JIyHbI 4yTh
i He B 100 pa3 MeHbIlIe Maccel 3eMJIM. A OTKyJa y Bac TaKHe CBEJe-
Hus? — Ax, Hetoton ckazan? Tak Opuranckuil yuénblii HploTOH 310
CKa3aJl B IIOJIHOJIyHHE, OH Maccy JIyHBl He u3Mepsii, a 1Mo CyTH, Ipo-
CTO e€ Ha3HA4WI, UCXOIS M3 IMPEAINOJONKEHUS, YTO 3eMIs SKOOBI
CIUTOIIHOM IIap, CO CpeaHeH MIOTHOCThIO 5.5. A Ha caMoM jene 3eM-
JA-TO TOJIas, U Macca 3eMJIM IO CpaBHEHHMIO ¢ Maccod JIyHel — HH-
YTOXKHA.
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MoXHO BCTPETUTH yTBepkaeHue, — JIyHa u 3eMils BpaIaroTcs
BOKPYT OCH, IIPOXOASIICH depe3 uX OOImHUN IEHTP Macc, KaK Ha pHC.

#  Demgenan weim

Dplsira w7
ooy

D I37pas
Ciapar Jivacs

¥ rpsEMmApoUEa rpyTre 18R WeT
WOHTRS TRCECTH, TAK KK BCE HAKORNICH

/1 conbagnom gucsssin (Cochapsou
Nz e A JHIEAT T W TS MBCC
TN K35 MACEH PRI

an a* \
BTN SEDBIASITI

OTOT HEeHTp Macc AKoObI HaxoauTcs B 4700 kM OT 1ieHTpa 3eMITH.

Ooparatores Jlyna u 3emiist BOKPYT 3TOM OCH € IEPHOAOM 28 CYTOK,
Ipu 3ToM 3emiid enlé BpallaeTcs U BOKPYT CBOEHM OCH C MEpUOIOM B
cyTku!

Ho wm3BecTHO, 4TO MIOCKOCTH OPOMTHI ABMKEHUSA JIyHBI BOKpYT
3eMIld HAKIIOHEHAa K TUIOCKOCTH OPOUTHI JBIXKCHHS 3€MIIU BOKPYT
ComHIla Ha 6°, ¥ 9TOT HAKJIOH ITO3BOJIIET HaM HabOmoxaTh He 50, a
59% mnoBepxHoctu JlyHsl (ubpanuu). M oOIast och BpaiieHus, Ipo-
XOJIA1Ias yepe3 OapuIleHTp, J0JDKHA UMETh HAKJIOH K TUIOCKOCTH K-
JUNTHKHA B 6 TpamycoB. A 0Ch COOCTBEHHOTO BPAIEHHS 3€MIIM HMEET
HAaKJIOH K IUIOCKOCTH SKJIUNTHUKU B 23°, 4TO SBISETCA MPUYUHON ce
30HHBIX M3MEHEHHH MMOTOJBI — YETHIPE BPEMEHH rojia. ITO U MOKa3a-
HO Ha pucyHke. Ho ecnu Ob1 3emisi, Bpaimasch BOKPYT CBoed c00-
CTBEHHOH OcH, enl¢ Bpamanack Obl U BOKPYT OCH, MPOXOIAIICH depes
OapureHTp cucteMbl 3emis-JIyHa, To B TedeHHe 29-CyTOYHOTO TIepH-
0Jla TPUMEPHO Ha Yac B CYTKU M3MEHSIACH MPOJODKUTENILHOCTD Ca-
MHX CYTOK, HE TOBOPS YK€ O TPOJOLKUTEIILHOCTH HOUM U AH:. boiee
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TOTO, U3-32 HAKJIOHA B 6° K IJIOCKOCTH SKJIMIITHKH OCH, IPOXOIeit
yepe3 OapHIIeHTP, B TCUCHHE KAXIBIX 29 CYTOK MBI OBl MTePEKUBATH
MaJlyl0, HO BeChbMa BIEUATIISIONIYI0 CMEHY «BPEMEH rojay, TOUHee —
BpEMEH JIYHHOT'O MECSIIA.

Kpome Toro, nerko yOeauThbCs, YTO OCbh CYTOYHOI'O BpAaIlCHHUS
3emim Bcerga cTporo HampasiieHa Ha [lomspHyro 3Be3my, U HUKaKHX
OTKJIOHCHHH Ha 6° OT 3TOT0 HaIpaBJICHUS 3a BpeMs oooporta JIyHbI He
HaOIroaeTcs.

51 yk He TOBOPIO 0 HEM30EXKHBIX KaTaKIIM3Max, KOTOPBIE TOJKHBI
COIIPOBOK/IAaTh TAKOE HKCIEHTPUYHOE BpalleHUe 3eMIIM BOKPYT OBYX
ocell oJHOBpeMeHHO. B mpuBenéHHbIX MacmTabax TOJNMIMHA 3€MHOMN
KOPHI Ha MOPSIOK TOHbIIE CKOPIYIIBI KYPHHOTO STHTIA.

3emitst OBl OBICTPO pacKoiIoyach Kak opex. MoXXHO J0JITO TOoKa-
3bIBaTh aOCYpIHOCTH TOTO, 4TO 3emuia u JlyHa oOpamiaroTcsi BOKpYyT
OapulieHTpa, HO mosnararo, Dictum sapienti sat est.

Ho co Bpemén HproToHa roBopsT 00 3TOH IWHAMHUYECKOH peak-
[IUH, U 9TO MPHJIUBBI U OTIIMBEI CBsI3aHbI ¢ JIYHOH, 1a U Torojia ToXe.
Hexotopeie nymaromue MAMOTHL BepAT U B JIyHHBIC [TOCEBHBIC Ka-
JIeHJapy — BBIYMTHIBAIOT, HA KakoW ¢asze JIyHbI BeICEBaTh U yOUpaTh
«BEPUIKU U KOPEIIKI»?

JIronm MHOTO TOBOPSIT, HO CUMUTATh HE XOTAT JaXKe cAady B mMara-
3WHE. A Bellb 3JIEMEHTApHO CUUTAETCS, YTO 3eMJIsl Ty e CBOIO BOJY
nputsruaeT kak MuHUMYM B 300 000 pa3 cunbHee, ueM JlyHa.

Jlrobast wacTuIa BOABI HAXOAWTHCS Ha paccTOsHUU 6371kM OT
HeHTpa 3emiin U Ha pacctogHuu 380 000 kM oT meHTpa JyHsl. Macca
3emnn B 81 pa3 Gonpmie maccel Jlynel. BoT n monyvaercs, aro Jlyna
NPUTATUBAET 3eMHYI0 Bony ciabee B 300 000 pa3, uem cama 3emis.
ComnocraBbTe-ka Myxy co cioHoMm! JlaBineHue aTMocdepsl Ha OKeaH
HECOIOCTaBUMO OoJibllie, 4eM JyHHOe TsroteHue. [lepenansr nasie-
HUS B aTMOcdepe, IMEIOT MPUBS3KY KO BpeMEHH CYTOK. Tem Ooiee —
3eMHasi OCb HMMEET HAaKJIOH, NPUBOISIIMN B BEPXHUX ILIMPOTAX K
CMEHE TeMITEPaTYPHOTO PEXKHIMA.
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3emurst, B oTimume OT JIyHBI, BparmaeTcsl BOKPYT CBOCH OCH, BoAa

XKe — )KUJKas ¥ TeKyJast, a MAaTePUKHU — XOPOIIHE TIePErOPOIKH.
EcTh yueOHuKHM 10 pu3uKe, Tie HATMCAHO, KAKOBBI MPIJIUBBI TOJIKHBI
OBITh — B COTJIACHU C 3aKOHOM BCEMHUPHOTO TATOTEHHS. A emé ecTh
y4eOHUKH 10 OKeaHOrpaduu, re HAMHCAHO, KAKOBBI OHH, MPHIIUBHI,
Ha camoM jene. Hermoxo mo moBoay BiusiHuS JIyHBI Ha TPUIIUBEI
npoméncs A. I'pummaes http:/newfiz.narod.ru/digwor/digwor.html On
BBICMESUT MOJIOKEHNE CYIIECTBYIOLIEH TEOPHU NMPUIIMBOB, I/I€ CKaza-
HO, 4TO «(u3UYecKasn» «OKeaHorpaduuecKasy KapTHUHBI IMPIINBOB
JIOJDKHBI COBMaiaTh. Tak coBmanaroT oHu wiu HeT? Ha peanbHo «du-
3WUEeCKas» W «OKeaHorpaduyeckas» KapTHUHBI MPUINBOB HE WUMEIOT
MeX/1y cO00H HIYEro O0IIero Aaxxe B MpUHIHIIE!

Kcraru, mouemy mpuivBEI U OTJIMBBI HE HAOMIOAAIOTCA B aTMO-
cthepe? Ona Bemp moserde M MOTIyOxke okeaHoB. lloiimure, HY HE
MOJKET MyXa MOJAHATH CJIOHA, HUKAKUM «PE30HaHCOM». Baymaiitecs,
300 000 pa3! IlouyBcTBYiiTE paznuny. He momoraer? Torna BeidauTe
B THXYIO JIyHHYIO HOYb Ha JIYT W MOHAONIOJAaiTe BHUMATEIbHO: HU
OJlHA TIFUIMHKA, HU OJHAa OBLTMHKA HE B3JAPOTHET B CTOPOHY HepeMe-
menus JIynel. A no Hetotony JIyHa nomkHa MpoCTO MOBBIAEPTUBAThH
KapTOIIKY, ¥ MOCPBIBATh Or'YpIbl, coctosmue Ha 97% u3 Boasl. Bow,
KaK OHa OKEaHEI, SKOObI, Ha JBIOBI IO JHUMAET!

Jlerko mojcuUTaTh, 4TO IEHTPOOEKHAs CWIa, JCHCTBYIOIIAs Ha
BOAYy 1O mpuuuHe Bpamierus 3emiu, B 1000 pa3 Gompiiie o BeTHInHe
«CWJIBI JIYHHOTO TMpPUTSDKEHUs». M3-3a 1eHTpoOeKHOW CHIIBI, Ha IIO0-
moce 3eMiTu YCKOpeHrne CBOOOJHOro majneHus g, = 9.823 m/c?, a Ha
9KBaTOpe g, = 9.789 m/c*. To ecTb LEeHTPOOEKHAsI CUJIA IO OTHOLIE-
HUIO K BEJIMYMHE CHJIBI 3eMHOro nputskeHus cocrtasiser 0.003, a
cuia TyHHOTO TpHUTsDKeHus cocTaiseT Bcero 0.000003 ot 3HadueHMS
CHWJIBI 3¢MHOT'O TIPUTSKCHUSL.

To, 9T0 MPUINBHI U OTJIMBEI HE UMEIOT KOPPENALNN C JBUKCHU-
em Jlynsl, uzBectHo co BpeméH Jlammaca. Ero msymusin mapamokc:
moueMy B MOPCKHX nopTax PpaHINY MOHAS BOAA HACTYMAET MOCIe-
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JIOBAaTEJIbHO, XOTS II0 KOHLEMNIMU IPUIMBHOTO JIUIMIICOMAA OHA
JIOJDKHA HACTYIATh TaM OJJHOBPEMEHHO.

Emé mpumep, npuwirBHas BojHA Bpe3aeTcd B AMa30HKY CO CKO-
pocThi0 OKOMOo 20 KMJIOMETpOB/4ac, BBICOTA BOJHBI — OKOJIO IISITH
METPOB, IMIUPHHA — JAECATh KWIOMETPOB. A eciu Obl 3TO Obla JIyHHas!
NPWIMBHAS BOJIHA, TO OHA BpE3aach OBl CO CKOPOCTHIO, HECKOJBKO
COT KWJIOMETPOB B 4ac, a IIUPHHA BOJIHBI COCTaBisIa Obl okoj10 1000
KM.

[ToBepxHOCTH 3emmu BpamaeTcs OTHOCUTEIHHO JIyHBI cO CKOpO-
cThio okosio 1500 kM B yac, ecnu JOIyCTUTh, YTO MPHIUBHOW ropd
BCEI/la HaNpaBlIeH B CTOpOHY JIyHBI, TO BOJHA, JIBHXKYLIascs CO
CBEPX3BYKOBOM CKOPOCTHIO, BBIPOBHSJIA OBl BCE KOHTHUHEHTHI.

Kcratu, ecTb 30HBI B OKeaHax, rje BooOIIe He ObIBAIOT IPUIINBBI
Y OTJIUBBI (aMOUAPOMUYECKUE TOUKH).

B 3akmouenue oTMETHM — aBTOPHUTET OPHUTAHCKOTO YYEHOTO
Heiotona HemomepHo pazayT. Mem "Opurtanckue yuéHble" — BOCXO-
muT k TBopuecTBy lllekcrinpa. Korma y 'amiera moexana kpblia, ero
COOMpANUCh OTIIPABUTH B AHTJIMIO, — TaM, MOJI, 3TO OyAeT He3aMeTHO.
"Uro KacaeTcs OOBSCHEHHUS, KOTOPOE NIaeT sIBIICHHIO mpriuBa Hbro-
TOH, — nucan [rolirenc  JIeHOHMIY — TO OHO MEHS CTOJIb )K€ Majio
YIOBJIETBOPSIET, KaK BCE JAPYTHE €ro TEOPHH, OCHOBaHHBIE HA €ro
MPUHLMIE TPUTHKEHUS, MO-MOEMY, IMPEACTABISAIOMIEM YUCTEHIIUil
abeypn'.

I'ne naxoaurcs Jlyna?

MBI TOJIBKO 4TO YOEIMIIHCh, YTO, HA caMOM jelie, JlyHa HUKakoro
BJIMSIHUSI HA 3€MHBIE JIe]a He OKa3bIBAET, TOJIBKO BHI3BIBAET B ITOJHO-
JIyHUE CHOC KPBIIIU y MTU3UKOB, 1a BOH BOJIKOB U cobak. U Takas Jly-
Ha HaM, JIIOJSIM, — He Hy»kHa. W 3emite, moxoxe, OHa Takas HE OYCHb
ayxHa. [lo 3BT Herotona — Jlyna xk ConHily mputsaruBaercs B 2.2
pasa cuibHee, 4eM K 3emie.

Bot nannsie nis pacyéra:

105



Ilonog B.M. @u3suxa ons 110603HamMeNbHbIX NEHCUOHEPO8

Ruc/Rmsz= 390, (Ruc/Riz)? = 152000 — OTHOIIEHUE PACCTOSHHMIA
1 UX KBaJapatoB, a Mc/M3 = 332000 — oTHOLIICHHE MacC

Teneps npeoOpazoBaHusi U COOCTBEHHO PacuéT

Fne = Mir*Me/R%ic Fiz = Mir*Ms/R%i3

Fiic :Fz = (Mc/M3) : (Ric/Ruiz)? = 332000 : 152000 ~ 2.2

Cdepa Tarorenus: 3emid, BHYTPHM KOTOPOHM TATOTEHHE 3eMIH
npeBbImaet Taroreane Comaia, umeeT paguyc 0,260 MITH. KM, cauTas
OT LICHTpa 3eMJIU.

Jlyna, coryiacHO O(MIIHANBHBIM JaHHBIM, PACIIONOXKEHA IajeKo
3a mpeaenamu 3Toi cdepbl. Tak, rae ke Ha caMoM Jiejie HaXOJUTCS
Jlyna? MHorue oTBETAT Ha 3TOT BONPOC — CXOAY — HE 3ayMbIBasICh.
WU BBI 3HaeTe conep)kaHUe UX OTBETOB: CIIyTHHK 3€MJIM, Ha paccTos-
HUH ... JIyHHBIA MecsL ..., ¥ T.1. Ho Tonbko uTo, ¢ onopoit Ha ¢op-
myny 3BT HeroToHa u odunmanbHbie AaHHble o JlyHe, 3emie u
CounHle, mpou3BeaEH pacuéT, MoKa3bpIBaOMi, uTto JlyHa mpurarusa-
ercst kK Conniy B 2.2 pa3a cuiibHee, 4yeM K 3emiie. [lomywaetcs, uro
JlyHa He CTONBKO CIyTHHK 3€MJIH, CKOJIbKO CaMOCTOSITeNIbHAS IIJIaHe-
Ta CONHEYHOU cucTeMbl. C 3THM, KOHEUYHO, MOXHO KHUTbh, PYKOBOJI-
CTBYSICh NPUHLUIIOM — «HAC 3TO He KacaeTrcs». Ho, Ham sicHO, — 31O
MO3HLMS MMOpaKEHYecKas, Ha MOJOOHON MO3MLIKU HAXOAATCS JIOAY,
TOTOBBIE OTHATh BCIO YKpauHy noj BiausiHue EBpocoroza. Bam mo-
KOpHBIH ciyra, MUIIyIIuii 3Tu cTpoku, Crasa bory, He TakoB.

Tak kak e Ham BepHyTb Jlyny B cdepy BausiHus 3emun?
BcrnoMHuTe 0 CIyTHHKAax, HAXOJSIIUXCS HAa T'€0CTallMOHAPHOI opOu-
1e? TEOCTAIIMOHAPHAS OPBUTA, cxema IBMXKEHHS HCKYC-
cteeHHoro CIIYTHUMKA, paccuutaHHas Tak, 4TO OH BCE BpeMs
HaXOJWTCA B OJHOW M TOW K€ TOUYKE HaJ MMOBEPXHOCTHIO TUIAHETHI,
MOTOMY YTO CKOpPOCTh €T0 BpallleHWs MOCTOSHHA W paBHa 000pOTY
TUTAHETHI BOKPYT CBoel ocH. BricoTa 310t OpOUTHI — 36 THICSY KUJIO-
metpoB. Croytauku cBsizu u JJMUCTAHIIMOHHOI'O CJIEXKEHUA
9acTo MOMELIAI0TCs Ha TeocTaloHapHble opOuThl Haxa 3emieil. MHo-
raa takyto opouty HassiBator CMHXPOHHAS OPBUTA. A ecnmn
HEMHOTO YMEHBUIUTh CUHXPOHU3M? A MMEHHO Tak, 4TOOBI 332 CYTKH
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CIYTHUK yXOIWI Mo opOute Ha 1/29 cBoeil TpaeKTOpHM Ha3al HIH
BIIEPE TT0 OTHOIICHUIO K CHHXpOHHOU? To MBI Oy/ieM HMeTh YETKYIO
WITIO3UIO JABWKEHUSI CIIYTHHKA BOKPYT 3€MJIM C MEPHOAOM B 29 cy-
ToK. UyBCcTByeTe, Kyna st kKioHi0? Temeps OTKPBITHIM TeKCTOM. [lycTh
CIYTHHMK BUCHUT Ha re€OCTallMOHAPHOW OpOUTe y Bac HaJ rOJIOBOM.

On Tam Bceraa OyeT BUCETh, TaK KaK BPAILAETCs C TOH e YIiio-
BOM CKOPOCTHIO, YTO M 3€MJISI BOKPYT cBoeil ocu. Bo3bMéM u mocTa-
BUM Ha opOuty moBsimie Bcero Ha 1000 kM emé oauH cnyTHUK. Ero
Mepuol o0paiIeHns yke He OyneT CHHXPOHH3UPOBAH C BpAIICHUEM
3emun. OH Oyzet Oonbiue Beero Ha 1/29 cyTok.

CrenoBateslbHO, CHHXPOCITYTHHK Bcerja OyAeT y Bac HaJ ToJIo-
BOil, @ BTOpOil OOPT, KOTOPBIM MBI TIOCTAaBWJIM YyTh TOBBIIIE, OyaeT
yKe yepe3 CyTKH HaOJoaaThcsl Ha HeOOCBOJE CMEIIEHHBIM OT IEPBO-
ro Ha 360/29 rpaaycoB. u Tak gaiee. Yepes 28-29 cyTrok BTOpOM
CIIyTHMK CHOBA OKayKETCsl y Bac HaJ rojoBoi. UTo co31aéT y 3¢eMHOTO
HaOII0JaTeNsT WILTIO3HUIO €T0 BpalleHus ¢ epronoM B 29 cytok. Boc-
xo7b1 ¥ 3ax076! COJNHIIA Bellb TOXKE WILTIO3MS, HO BBl YK K HEH MpH-
BBIKJIM. A Telepb IIOCTaBbTE BMECTO BTOPOro cmyTHuka Jlyny,
YMEHBITIEHHYIO 10 quameTpy B 10 pas.

Wraxk, JlyHa Ha caMOM Jieiie pacIoiokeHa Ha OpOuTe OJU3KON K
reoctaunonapHoid. B 10 pa3 k nam Omirke, yem yuat yueOHuku. Ecte-
CTBeHHO, U Auametp JIyHsl B 10 pa3 MeHblIe ClipaBO4YHOr0, a Macca —
B 1000 pa3 menbmie. JIyHa HaxoauTcs riy0OKo BHYTpHU chephl TpaBu-
taruu 3emiu, 1 K COJHIYy TPUTATHUBAETCS MHOTO ciadee, 9eM K 3eM-
ne, bosnee uem B 40 pas!

CTOpOHHHKH TEOPUH ITOCKON M NMOJION 3eMIIH, HalpUMep,

http://www.falsehood.me/end/istoria-24-luna

MPUMEHSIIOT AJIsl ONpeAesIeHUs paccTOsiHUSA 10 JIyHBI BU3yanbHBIN

cnoco6. OHU onepupyoT HaKJIOHOM JIyHBI IPH M3MEHEHHHU IIUPOTHI
MECTHOCTH. J[eHiCTBUTETHHO MOCMOTPUM Ha PHCYHOK, MPEACTaBIISIO-
it Jlyny ¢ nByx Toduek u3 Poccun n3 Erunra. 13 Poccun Mb1 BUIum
pora JIyusl BBepx, a u3 Erunra jumb 30°0TKIIOHEHUS OT BEPTHKAIH.
Yronm 60°00pazyeT paBHOCTOPOHHHM TPEYTOJILHUK, TAC PACCTOSHUC
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oT Mocksbl 10 Kanpa paBHO pacctossHuio OT MockBbl 10 JIyHel. U
310 3000 KM!

DTO# K€ KapTHHKON TOJb3YHOTCS aCTPOHOMEI JUIsl OOBSICHEHUS
MPUYUHBl W3MEHEHHUs HaKJIOHA, COBCEM 3a0bIBasg O Mapajulakce Ha
JlyHy. A OH, COTJIACHO UX HAayKe, paBEH MOATPagyca U HE MOXET pas-
BEpHYTh 00bEKT Ha 60 rpagycos.

ITonmsrii TekeT B https://vixra.org/pdf/2011.0157v1.pdf

Kak kpyTsTcs chipble 1 BapéHble siina

Ectb crapelii Bompoc: moueMy pacKkpydeHHbIE OJHUM M TEM K€
JBIKEHUEM PYKH CBIPOE SIMIIO, U W10, CBAPEHHOE BKPYTYIO, Bpalla-
IOTCSI TIO-Pa3HOMY, & UMEHHO, — KpyTO€ SN0 KPYTUTCS HA CTOJIE MHO-
TO JTOJIBINE, YeM SUIIO CBhIpoe. DTOT (GakT MmomaéTcs Kak 3araJ0dHBIN,
BeIb U Macca, ¥ popma, U pactpe/elieHue MacChl BHYTPU CKOPIYIIBI Y
MPEACTABICHHBIX K AKCIIEPUMEHTY SIUI] OAUHAKOBBI, OJIMHAKOBA U CH-
Jla TPEHHUS SAWLa O MOBEPXHOCTh CTOJA, U HaJbLbI, 3aKPYyYUBAIOIINE
A0, BpOJE ACHCTBYIOT NPUMEPHO OAMHAKOBO. ms oObscHEeHHUs
STOH 3araJiku B HCKOTOPBIX y‘IC6HI/IKaX npeajrara€Ttcsa BCIIOMHUTE O
BA3KOCTH. MoOJI, BSI3KOCTh COJEPKUMOIO CBHIPOrO silla TOPMO3UT
BpallCHUE, a B BAPEHOM SIHIE BA3KOCTH HET, U OHO KPYTUTCA JOJITO.

Ho Takoiif moaxo/1 K pelieHnio JaHHOM 3a7a4u MOX0X HE MPOCTO
Ha OOBSICHEHHE HEIOHATHOTO 4Yepe3 HEBEJOMOE, a MOIpPOCTy Herpa-
MOTEH. BHyTpeHHHE B3aMMOJEUCTBUS B fillle, HE U3MEHSIIOLIUE MO-
MCHT MHCPUUHU TECJIa, HC MOT'YT IIOBJIMATH Ha BHCHIHUC XapaKTCPUCTHU-
KM JBUXKEHUS giflla. Beas U3BECTHO, U TEOPETUUECKU, U IKCIIEPUMEH-
TaJIbHO, HUKAaKUMH BHYTPCHHUMUH B33HMOJICI7[CTBI/I$IMI/I HCJIb3s U3MCEC-
HUTh MOMEHT UMIIYJIbCa U30JUPOBAHHONW CUCTEMbI! 3HAUUT, OCTAETCS
OJHO, ChIPOE U Bap€HOE ANIIO MONYYaroT IIPU PaCKPYUYMBAaHUU Pa3HbIE
3HAa4YCHUSA MOMCHTA HMITYJIbCa, HECMOTPA Ha BHCIIHC O]lI/IH&KOBLIﬁ
MOMEHT CHJIbI, IPUKJIAABIBAEMBIN MajdblaMU K silllaM, B pe3yJbTare
Yero 3TOT MOMEHT UMITyJIbca (HaKOIJICHHOE BpPaIlleHUe) CO3aETCs.
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[IpuMeHUM K pelICHMIO 3aJaud MHXKCHEPHbIM Moaxoa. A MHXKe-
HEep JOJDKCH PYKOBOACTBOBATHCS HE (haHTa3WsAMH M JOMBICIAMH, a,
NpEeXJe BCEro, TOI0BOM, HOPMAaTHBHOM M CIIPAaBOYHON JOKyMEHTALIU-
eil, pe3yJipTaTaMy TILATEIbHBIX MCIIBITAHUN, IPOBEIEHHBIMU IO MPO-
JYMaHHOM METOJIWKE, M TOIBKO TOTOM — Yy4eOHHKOM, U HHKaK Ha-
000poT.

g Hadana pa3o0bEM HECKOJIBKO CBHIPBIX SIMIL B IUIOLIKY, M I1O-
KPYTHM TaJloYKoW copaepkumoe. Buanm, comepkumoe sifua mpen-
CTaByIsgeT coO0I MOXO0XKYIO Ha KJIe CyOCTaHIIUIO C SIPKO BBIPAKEHHOM
YIPYTOCTHIO, 8 HE JKUAKOCTH TUMA BOJBI, CHUPTA WIH TIUIeprHa. B
BoJie ObIIM OBl pa3HbIE YIIIOBBIE CKOPOCTH Pa3HbIX CIIOEB BOJBI.

SIcHO, TOBOPOTOM MaJbIEB PYK (IO CYTH, MIEITIKOM) CHIPOMY SH-
Iy MBI HE CMOKEM MpPHIATh TaKOW YTJIOBOH CKOPOCTH, MPH KOTOPOH
€ro COAEP>KUMOE CTAHET KPYTUTHCS KaK MOMEIINBAEMbIN JIOKKOU ya
B CTakaHe. Tak 4To ke Ha caMOM JieJie TIPOHCXOIUT?

HyxHO OBITh OYEHb BHUMATEIBHBIM BO BpeMs SKCIICPUMEHTA, Ha
49TO OOJNBIIMHCTBO JIFOOHUTENeH Ghu3uku HecrocooHo. Korma Ml mipu-
JaéM BpallleHHUe Sy KOPOTKUM LIETYKOM, TO MPH 3TOM B KOPOTKOM
MHTEpBaJie BPEMEHH ILIENYKa B CHIPOM SHIE YCIEIOT NPUHTH BO Bpa-
nieHue (B JABMKCHHUE) TOJIBKO CKOPIyNa M ONM3JIeKale K Hell clIou
0enka, TO ecTh TOJIBKO Majas 4acTh BEIIECTBA SiIa, a y CBApEHHOTO
Aia — Bc€ BEHIECTBO. ITO MOYKHO OBUIO OBl 3aMETUTh, U3MEPUB TIPH-
JaraeMblii MajblaMM MOMEHT CHIIBI, CBIPOE SIMLIO pacKpy4dHBaeTCs
jerde, HO TOJIy4aeT MHOTO MEHBIIMH MOMEHT UMIIYJIbCa, YeM SHI0
BapéHOe, MMO3TOMY U TOPMO3UTCS TPEHHEM O MOBEPXHOCThH CTOJA ChI-
poe ObIcTpee, yeM BapéHoe. 13BecTHO, YTO peanbHOE BO3ACHCTBHE Ha
00BEKT CTPEMHUTCS K HYJIIO, €CII CKOPOCTh 00bEKTa MPUOIIIKACTCS K
CKOPOCTH PasTOHSIOLIETO UMITYJIbCA.

MOXHO BMECTO COOCTBEHHO SIULI, Ul AEMOHCTpauuu >¢dexTa
CBIPOTO SIAIIA, UCIONB30BaTh YCTAHOBKH, N300paKEHHBIC HA PUCYHKE.
3nech B mapoodpazHyo 000J0UYKY HOMEINACTCS TSHKENBIN IAPHK.
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T $

Bapnanm 1 Bapuanm 2 Bapwanm 3
CMA3KA CMOPOICEHH B nooeenen Ha
PACHANCKRAX

B Bapuante 1 Ha gHEe O0OJOYKHM MPHCYTCTBYET HpOCTas KHI-
KOCTh, B KOTOPYIO TOTPYXKEH TSLKENBIN MIAPUK, OHA K€ UTPAET POJib
cma3kd. TpeHue B KMIKOCTH HE 3aBHCHT OT JaBIICHHS, a TPEHHE O
TBEPAYIO MOBEPXHOCTH MPONOPLUOHANBHO JaBICHHIO, BEC e AiIa He
MeHseTcs. O0oJlouka B STOM BapHWaHTE JIETKO pPAaCKpydIHMBAacTCs, 1a
OBICTPO OCTaHABIMBACTCA.

B Bapumanrte 2 Ta e >XKUAKOCTb 3aMOPOXKEHA, IAPUK IMPUMOPO-
XKeH K 000JI0YKe, pacKpyTUTh 3Ty KOHCTPYKIIMIO HAMHOTO TpPY/IHEE,
YeM NpeAbIIyLIyIo, HO U KpyTHThCS oHa (Oiaromapsi OOJbIIOMY 3HA-
YEeHUI0 HAOpaHHOTO MOMEHTA UMITYJIbCa) OHA Oy/IET MHOTO JOJIBIIIE.

Bapuant 3 OGmmxe Bcero K celpomy siilty. B oOonouke TyT co-
BCEM HET JKUAKOCTH, a TSHKENBIN 1Iap MOJABEIIEH BHYTPU €€ Ha yIpy-
rux pactsikkax. KpyraHyB Takyt0 KOHCTPYKLHIO 10 YaCOBOM CTpEKE,
MO>KEM Yepe3 MTHOBEHHE HaOJII0aTh Jaxe e€ «OTKaT» — Mepexo] BO
BpallleHHe MPOTHB YacOBOW CTpenku. B TexHuke «(hdexT cpiporo
sia» JaBHO OCBOCH. HaBepHO MHOTHE BCTpEYaHCh C aMOPTHU3aTO-
paMH Ha TaKUX XUTPBIX PACTSKKaX-TIOJABECKaX.

OnHaKo €Ciiy PacKpyduBaTh SHIAa HE OBICTPBHIM IIEITYKOM Ialb-
LEB, a MEIJICHHO U MPOJOJKUTEIBHO, TO, TOCTE MEPexoia UX B CBO-
00/IHOE BpallleHUe, U ChIpoe, U Bap&HOe SUI0 OYIyT Bpamatrhesi OJu-
HAKOBO J0JITO. B 3TOM cilydae OHUM mOJydaT MPaKTHYSCKH OJWHAKO-
BBl MOMEHT WMITYJIbCa, C YYETOM TOTO, YTO COJEPKUMOE CHIPOTO
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siilla He BOJIa, U, B IAHHOM CJy4dae, BCE €ro COIepKUMOE, OT CKOPIIY-
TIBI JI0 JKeJNTKa, OyIeT BpalaTbCsa ¢ OJUHAKOBOH YTIIOBOWH CKOPOCTHIO.

Bo3MoxHO, 3TOT OITyc MONBITAIOTCS IPOYUTATH HE TOJIBKO MHXKE-
HEpBI, Ul HUX TYT He OyAeT HWUYero HOBOTO M HWHTEPECHOTO, a,
HaNpUMep, «OMBITHbIe» yuuTens (u3uku, ObIBIIME TpPENOoAaBaTENN
TEOPETHUIECKON (U3NKH W MATEMATHKH, U MPOCTO YMHBIE TYMaHHUTa-
pun. IlpeaBmxky HEKOTOPHIE CIOXHOCTH C MOHUMAaHHUEM U BOMPOCHI,
KOTOpBIE MOTYT Y HUX BO3HHMKHYTh. Hanmpumep, nouemy ke BCE-Taku
CBIPOE ANIIO TOTYYaeT U aKKyMYJIHPYeT MEHBIIINI MOMEHT HMITYJIbCa,
9YeM SHI0, CBAPEHHOE BKPYTYIO WM SHII0 3aMOpPOKEHHOE, pa3Be He
OTHUM U TE€M >K€ MIETYKOM MaNbIeB, OMHON W TOW XK€ PYKH WX pac-
KpyuuBaioT? HpIOTOH B Takux CiIy4asx BKJIIOYal B TEKCT «II0OydYe-
HUSD.

[Toyuenue 1. Jlemo B TOM, 4TO yCKOpsieMoe (pacKpyduBaeMoe)
TEJIO HapallMBaeT CKOPOCTh (YTJIOBYIO CKOPOCTbH) IBIKEHHS H, CJe-
JIOBATE€IbHO, WCTOYHUKY CHJIBI I COXPaHEHHUS MPHUKIAIbIBAEMOTO
ycuius (BpalaTenbHOTO MOMEHTA) IPUXOAUTCS CAMOMY TaKXKe YCKO-
PATBHCS, TO €CTh pa3BUBaTh BCE OOJNBIIYID MONIHOCTh. HO maibIipl
JIEHCTBYIOT OIMHAKOBO BO BCEX CIyYasX, U B CIIydae C CHIPBIM SHIIOM,
B KaKOM-TO MOMEHT YK€ «HE JIOTOHSIOT» MOBEPXHOCTH SiIa s IpH-
JIOKEHUsT ycuiusl (a To M TOpMO3sT). BOT chIpoe SHI0, yCKOPSSCH
ObICTpee, TOUHEe, TOJILKO €ro BEpXHHH CIIOW, W TONydYaeT MEHbIee
KOJIMYECTBO BPAICHHUS.

Mpeicnp 3Ta TpocTa, HO MHOTHMMH BOCIIPHHHUMAETCSI C TPYIIOM,
cJIeZlyeT Hanpsiib Mo3rd. BecbMa SICHO 3Ty MBICTH chopMyIHpoBai A.
I'pumraes (http://newfiz.narod.ru):

«PeanbHOe BoO3/CHCTBHE HAa OOBEKT CTPEMHUTCS K HYJIO, €CIH
CKOPOCTh OOBEKTa MPUONIKAETCA K CKOPOCTH DPA3TOHSIOIIEro HM-
MyJTBCa.

B cnyuae ¢ chIpbIM SHIIOM CKOpPOCTH Pa3rOHSIONIETO MMITYJIbCa
(mampIrel) OBICTpee MPHONIKAETCS K CKOPOCTH «Pa3roHSIEMOro 00b-
eKkTa» (ChIpoe SWI0), YeM B CiIydae C Bap&HBIM SHIOM. beicTpee
HACTYMAaeT CUTYyalusl MPUOIMKEHUS PEAbHOTO BO3JCUCTBHS K HYJIIO.
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B KOHTEKCTE CKa3aHHOIO, MHTEPECHO CIEAYIOLIEE IIOJOKEHHUE,
HarpaBiaeHHoe CBSTONW WHKBH3WIMEH TpoTuB ['amuies: sSCHO, YTO
KaMEHb HE MOXKET MPOSIBISATH COBEPLICHHO OJUHAKOBON HAKIIOHHOCTHU
K BOCIHPHUSTUIO HOBOTO JBIKEHUS WIHA YBEIIMYEHUIO CKOPOCTH, B TOM
ciydae, KOTJia OH YK€ JBHXKETCS ¢ OOJBIION CKOPOCTBIO WIIH, KOTJa
OH JIBWKETCSA MEJJICHHO.

Ha 6onyc, mis nountaBmux kaHUry A0 konma O 3AKOHE AP-
XUMEJA

3akoH ApXxuMea UMEET CIIeAYIOIy0 (OPMYJIUPOBKY: Ha BCAKOE
TENOo, MOrPYKEHHOE B XKUAKOCTb, IEUCTBYET CO CTOPOHBI 3TOM KUA-
KOCTHU BBITAJIKUBAIOIIAs CUJIa, paBHAs [0 MOAYJIIO BECY BBITECHEHHOMN
TEJIOM JKUIKOCTH, HalpaBJIeHHAs M0 BEPTHUKAIU BBEPX W MPHIOKECH-
Has K HEHTPY TSKECTH BEITECHEHHOT0 00beMa.

EcTtecTBeHHO, 4TO B 3TOM cCilydyae MBI TOJaraeM, 4ro Telo He
BCIUTBIBAET C YCKOPEHUEM, a (DaKT MPIIIOKCHUS CHIIBI K IICHTPY TsDKe-
CTH BBITECHEHHOT'O 00beMa CIeyeT U3 TOTO, YTO WHaUe Obl pPaBHOBE-
CHE€ HapYIIWIOCh, TaK KaK CHJIAa TSHKECTH W BBITAJTKHUBAIOIIAS CHUJIA
oOpa3zoBaiu Okl Mapy CHJI, HETIPEPHIBHO PACKPYYUBAIOIYIO TEIO.

OpnHako, TyT HanboJiee MHTEPECHBIM U JaJIeKO HE OYCBUIHBIM
siisietrcsi PABEHCTBO BeiTankuBaromieil Cuibl Becy, BHITCCHCHHOM
TEJIOM JKUIKOCTHU. [’ ie-To MBI HedTo 1moo0Hoe yxe HaOmonamn? Ax,
Jla, KOT/Ia CTOSUIM Ha 0aTyTe, B 3TOM CiIydae CHila yIpyroctu Oartyra
paBHsUIach HalleMy Becy. Tak 3HAUMT U MPUPOJA CUIIbl ApXHMena B
YOPYTOCTH KUAKOCTU? A TMOYeMy HET, BEb €CIM Mbl UMEEM JEJo,
Hanpumep, ¢ OOJOTHON TPSCHHOM — HEYNPYToW KHUIKOH cpeloi, — TO
BMECTO BBITAIIKUBAIOLIEH CHIIBI IOJIy4aeM CUITY '"3acachIBaIOIIYIO".

To, 9TO CyTh IPUPOABI BHITAIKUBAIONIEH CHJIBI — 3TO YIPYTOCTh
KUJIKOCTH, TTOATBEPIKIAET TaK Ha3bIBaeMBIN «cyxoi Oacceitn". Ko-
TOpPBI  TpeAcTaBIseT COOOH EeMKOCTh C MATKUMHU OOpTHUKaMH 10
KpyTy, HaloJHEHHAsT HEOONBIIMMU PA3HOIBETHBIMH ITApUKAMHU, KaK
MPaBWJI0 W3 TOHYAWIIEro IulacTuka. B Oornee pemkux ciydasx uc-
MOJIL3YIOTCSL MSTKHUE, TPANOYHBIE KyOUKH ¢ MOpojioHOM BHYTpH. Cy-
xHue OacceiHbl yCTaHABJIMBAIOTCS B PaMKax WIPOBOH JCTCKOW ILIO-
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manky. Kak npasuiio, JONOIHAIOTCS TOPKaMu WK 6aTyTamMu, ¢ KOTO-
PBIX BO3MOXKHO COBEPIIATH MPBDKKH B «CYXYIO BoAdy». [myOmHa "cy-
xux" 6acceitHOB BapbpupyeTcsa oT 30 cM 10 MeTpa. CMBICH e aTTpak-
IIOHA — «IUIABAaHHE» CPEeIU MAaJCHbKUX LIAPUKOB, OapaxTaHbe, MOJI-
Has, Oe3omacHas MMHUTAIMA «MOKpOro» OacceiiHa, B T.4. M JI€MOH-
cTpanus 3P QeKTa BhITAIKUBAIOMICH CHIIBL.

I"a3bl 2xe Bcerna ynpyru, Ho TyT HEOOXOIUMO [IOMHUTH 00 yIpy-
TOCTH, KOTOpasi MEHSETCA IO MEPE U3MEHEHUS MJIOTHOCTH.

Ecnu KoMy He BCE B KHUIE MOHATHO WM (KaK MHUTCS YHTATEIIO)
MPaBUILHO, TO BCE BOMPOCHI K aBTOPY HANPABIATH MO aapecy
bmp49@yandex.ru
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