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Ilonos b.M. Texnonozusi u memaguzuxa epasumayuu

IIpenncnosue
Tlpupooa senenuii 6o1ee 00CMYNnHa NOHUMAHUIO,

K020a MOJCHO 8UOEMb UX NOCEeNeHHoe B603HUKHOBEHUE,
uem ecau  pacemampueanib UX yiHce 603HUKUUUMU. I[eKapT

MareMaTukui U (QU3UKH CO3JAIA HEMAJIO TEOPHM TPaBHUTAIIUU.
Ho Hu o/1Ha U3 ATHX TEOpHId HE ABISICTCS TEXHOJIOTHYHOH, HE Ipe Ia-
raeT TeXHOJIOTHH HAJCNICHUsI Tl TpaBUTAIlMeH WM, WHAYE TOBOPSI, HE
mpenjaraeT KOHCTPYKTHBHOTO OTpEAeTeHHus TpaBUTAlMH. bynem
MIPUIEPIKUBATHCS. COBPEMEHHOTO TOJIKOBAHUS TEXHOJIOT UM, 2 UMEHHO:
«TexHONOruH — 3TO HE MPOCTO KOMU(DUIIUPOBAHHBIC 3HAHHS O TEX-
Ho(akTax W crmocobax WX CO3JaHUs, a TAKUE BUIBI JEATEIHHOCTH,
pe3ynbTaT KOTOPHIX HE 3aBHCHUT OT MECTa, BPEMEHHU U JISATEISD».

BenmuunHa cuiabl TATOTEHHS MEXIY BEIICCTBCHHBIMU TEJIaMH,
cornacHo 3BT HrroToHa, HE 3aBUCUT OT WX (OU3MUCCKUX M XUMHUE-
CKHX CBOWCTB, OT WX [BIKEHHS OTHOCHTEIBHO IpPYT Hpyra, OT
CBOWCTB Cpefibl, B KOTOPYIO MOMELIEHBl 3TH Tesa. To ecTh 3aKOH,
SIKOOBI BCEMHUPHOTO TATOTCHHS, HHKAK HE CBS3aH C MUPO3JIaHUECM.
SIcHO, 4TO «KBaJpaT PacCTOSHUS» HE MOXET JAelcTBoBaTh. IloHsATHE
ke macchl B (u3nke 0003HAYaeT CBOWCTBO BEHICCTBEHHOTO Teja
OBITh «MHEPTHBIM». 3HAUUT, MPHHLIUI JCHCTBHS TpaBUTAIUH
clexyeT MckaTh B mHepuuu. DakTraecku, HHEPIHUS — MOJIIyC JTBHKe-
HUS, TO-HAYYHOMY — ONEpPaTop MABIDKEHHUS THUCTEPE3WCHOTO THIIA,
conditio sine quanon — «ycioBue, 6e3 koToporo He/HeT». To ecTh, 6e3
WHEPIUU IBIKCHHUE HE TOJIHKO MPHHIUITHAIEHO HEBO3MOXHO, HO Ja-
K€ ¥ HEMBICIIHIMO. JTO OOCTOSATEIHCTBO 3€HOH W MPOASMOHCTPHPO-
BaJl B CBOCH anmopuu 00 AXWiulece U Yeperaxe, TJie CO3HATEILHO BhI-
BEJ HHEPIINIO «3a CKOOKI CBOUX JIOTUYECKUX WHCHUHYAITHH.

[To amanorum ¢ 3BT chopmynmupoBan u 3akoH Kymona. Ho eme
®dapajieit 10Ka3aj, YTO SHEPTUS HABIEKTPU30BAHHOM CHUCTEMbI HaXO-
IUTCS HE B caMoil cucteme, a BHe He€. lloaBechTe 300HUTOBBIN
map Ha HUTKY U 3apsauTe ero. [Ipmbmusbre Bamry rojoBy K 3TOMY
mapy, U Bbl TIOYYBCTByeTe, KaK OH NPUTATHBAET Ballll BOJOCHL
[ToBTOpsiiTe 3TO nNEHCTBUE CHOBa U CHOBAa — 3(QPEKT MPUTHKCHUS
Oynetr mpucytcTBoBaTh. OTKyna BO3BMETCS y Iapa Takas OOJbIlas
paborocmoco0HOCTh? UTOOBI yCTpeMIIGHHWE IJIsi BCEX Tell Ha3am K
3emiie UMEeII0 OJJMHAKOBYIO UHTEHCUBHOCTD, JOJKEH OBITh OOIIUN st
Bcex dakTop. O1oT hakTop — nBmxkeHue. CyTh ABMKECHUS — UHEPIUSL.
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Kornma Mel, yaepkuBas B pykax, MaHUIYJIUPYEeM Ha3JICKTPU30-
BaHHBIMH TIpEIMETAMH WJIHM MApod MarHUTOB, TO OJHO3HAYHO OIIY-
IaeM, 4YTO OHH NPUTATUBAIOTCA. [IpUTSHKEHUE MarHWUTOB, WIH KycKa
xKeye3a K OONBIIOMY MarHUTY, BOCHPHUHUMAeTCsS HaMHU Kak Oolee-
MEHee pealbHBI MpOoIecc, YETKO OMIYIIAeTCS HMITYJIbC CHIIBI, Ha-
MIpaBJICHHBIA Ha HEUTpaNIM3aIlMi0 HEKOW HEOAHOPOTHOCTH (THIIA,
MPUPOJIa HE TEPIIUT MYCTOTHI). A «IPUTSHKCHHUE» K 3eMJIE OIYIIACTCS
COBCEM TIO-MHOMY, IIPH TIOIBEME U OMyCKaHWW TPYy3a MBI HE ONIyIIa-
€M TaKOTO XK€ «UMIyJhCa CHIIBD), MOXKEM Jake Ha KaKoe-TO BpeMs
JOOUTHCS WCUC3HOBEHUS OIIyIeHHsT BecoMocTH. CaMoJeT, B KOTO-
POM UMHUTHUPYIOT HEBECOMOCTh HECKOJIBKO MHUHYT, JIETUT I10 TTapabolie
Y HEBECOMOCTh HACTYIaeT He TOTJa, KOT/ia OH HaYMHAET TEPSATh BHI-
COTY, a KOT/Ia BBIKITIOYAIOT JIBUTaTEIU, HAMPABISSICh BBEpX. TyT HET
HUYETO MOXO0XKEro Ha WHAYKIUIO WX CAMOMHIYKIUIO. Takoe IMoBe-
JICHHE TeJI ECTECTBEHHEE CBI3BIBACTCS C MHEPIIMOHHOCTHIO.

He Bmagas B KOCMOJOTHYECKHH TII0OAIN3M, TOIMBITAEMCS JaTh
OTBET Ha IMPOCThIC JOTUCTUYSCKUE BOIMPOCKHI, KAKUM PEeCypcoM obec-
MEeYNBACTCS HEYKIOHHOE CTpeMiieHue Tel Kk 3emiie? Kak u yem umen-
HO obecrieunBaeTcs cTabMIbHOCTH COTHEUHOM CUCTEMBI?

C omopoii Ha (akTHUYECKUE NaHHBIC, MOATBEPKIEHHBIE MHOXKE-
CTBOM KOHTPOJUPYEMBIX 3KCIIEPUMECHTOB, B KHHUIE IPEIICTaBJICHA
KOHCTPYKTHBHAs KOHIEHIUA TPaBUTAIIMHA — KOHIICIIIINS, COIeprKaIas
TEXHOJIOTHIO MPeoO0pa3oBaHus JIOOOTO MHOXKECTBA BEIIECTBEHHBIX
TeJd B 3aMKHYTYIO CUCTEMY, HAJICIICHHYIO BHYTPUCUCTEMHBIM 3(PQeK-
TOM TPaBUTALNH 33aHHON MHTEHCHBHOCTH.

He BCE B KHUTE BaM MOHPABUTCS, KaK HE BCE HPABUTCSA U aBTOPY.
Ho peanbHOCTh TpyAHO TepesenaTh moj ceds, Ha TO OHAa U peajb-
HOCTh, OHa HAA&KHO 3alUIEHA OT MPOW3BOJA WHAWBHUIYaTHHOTO
co3HaHMA. Pa3yMHBII yenoBeK 00s3aH MPUHUMATh MUP TaKUM, KaKOB
MUp €CTh Ha caMoM Jelie, HHade Oyaer xyxe. Ho cam aBTOop, pazyme-
€TCsl, HE OCTAaHOBUJICS Ha MPOCTOM OIUCAHWUH U O0BICHCHHUHU SIBIICHHUIA,
a c4€7 BO3MOXKHBIM TIOWTH JaJIbIle, U TPEUTOKAT HE TOJIbKO MeTa(u-
3UYECKUE CPEeACTBA MOAepHU3aK (HU3UKU (M HE TOJIBKO e€) IUIaHeT,
HO M METO/JIbI IIEPEBOJIa YEIOBEYECTBA C TEXHOJOTHIECKOH miaTdop-
MBI Ha I1aTHOPMY MarH4ecKyIo.

ABTOp He TIpETeHAyeT Ha WCTHHY, HO HE BHIUT OCHOBAaHUH, IO
KOTOPBIM BCE MOTJIO ObI OBITH TIO-IPYTOMY.
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KOHIIeIIIII/IH TEXHOJIOTUH I'PABUTAIIMHA

Crazamvb-mo OHO 8CAKO MONHCHO,
a moi noou — oemoncmpupyit!

JI.. Menneneen

Kpam Kaa ucmopus ma2comeHus

3amonro no HeioTtona, Bo BpeMeHa JlekapTa, Maei0 BCEMHPHOTO
TATOTCHUS COYMHIII M Tpomsuran PoGepBams [1]. 20 ampens 1646
rona JlekapT BeICKa3an cieayromee MHCHUE [1] 00 ’TOM COYMHCHUH:
«Her Huyero Gonee abCypIaHOTrO, YeM OJIHO JOMYIICHHE, MPUCOCIH-
HEHHOE K MPebIIYyIIEeMy; aBTOp IPHHUMAET, YTO U3BECTHOE CBOHCTBO
MpHCYIe KaXXI0H OTMENbHON YacTW MAaTepHH B MHPE W YTO B CHILY
ATOTO CBOWCTBA 3TH YaCTU ABWKYTCS APYT K APYTY ¥ B3aUMHO TPUTSI-
ruBaroTcsi. OH IPUHUMAET TakXKe, YTO CXOAHOE CBOWCTBO IPHICYINE
KaXXI0M M3 YacTHIl Ha 3eMJIe, pacCCMaTpUBAEMOM B €€ OTHOLICHHU KO
BCEM JIPYTUM 4YacTHLAM, U YTO 3TO CBOWCTBO HE HAHOCHT HH Mayeci-
mero ymep6a npenpiayniemMy. UToObl 3TO MOHSTH, MPUXOTUTCS J10-
MyCTUTh HE TOJIKO TO, YTO KAXKIasl U3 MaTEPHATbHBIX YaCTUYCK OJIy-
XOTBOPEHA M YTO B HEH JKMBET AK€ OIPOMHOE YHCIIO Pa3IMYHBIX
IyIl, OpyT APYTy HE MEMAIONINX, HO M TO TaKXe, YTO 3TH AYIIH Ma-
TEpUANBHBIX YaCTHYEK OJapeHbl CO3HaHMEeM. UTo OHM MoucTHHE 0O0-
KECTBEHHBI, 0O OHU 0e3 BCAKOro MOCPEICTBA APYrol Cpeabl MOTYT
3HATh, YTO MPOUCXOANT B CAMBIX OTJAICHHBIX OT HUX MECTax, U TaMm
MPOU3BOJUTH CBOU JACHCTBHUSD.

B npeancnoBun ObIIO yKa3aHO, YTO HU OJHA U3 CYIIECTBYIOLINX
TEOpHUi TPaBUTAIIUH HE SABJSIETCS TEXHOJOTHYHOM, HE TMpeaiaraetT Me-
TO/Ma (TEXHOJOTHH) HAJICICHUS TEJl TPAaBUTAIMEH WM, HHa4Ye TOBOPS,
HE IpeAiaraeT KOHCTPYKTUBHOTO ONpeesieH sl rpaBuTannu. HeroToH
OBUT TIEPBBIM B psiiax co3Aareliell MaTeMaTWYeCKHX CHMIITOMATHYe-
CKUX TeopHi [2], U eclii MPOBOAUTH OLEHKY IO TaMOYPICKOMY CUETY,
TO mocjenoBarenv Hpl0TOHA €ro TeOpHuIo TSATOTEHHs A0 CHX IOp HU-
YeM CYIIeCTBEHHBIM He oborarwin. [loaToMy HauHEM Hallle MOBECT-
BOBaHUE O TPaBUTAIIMYU C [IUTUPOBaHUs ero «Haugan...».

WuTpura mpuBOAMMON HM)KE IMTATHl COCTOMT B TOM, YTO CaM
HeroToH He cumran, 4To Teda camu Mo ceOe 00IamaroT — TSATOTEHHEM.
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Bo3moxkHo, cnemys 5ToMy €ro HpeACTaBICHUIO, HUKTO M HE CTaBUI
3a/1a4d YCUJICHUS MIPUTATUBAIOIINX CBOMCTB TEN — MOBBIIICHUSI HHTCH-
CHBHOCTH MIX yCcTpeMyleHus K 3emiie. SICHO ke, TO, 4ero HET, YCHUIIUTh
HEBO3MOXKHO, HO M300peTaTeNy MpOAOIDKAIOT MOMBITKU CO3/IaHUs aH-
TUTPABUTAIIMOHHBIX BEICCTBEHHBIX TUIAT(OPM — IOIBITKA OTHATH Y
TeJl TO, Yero, no MHeHuto HeroToHa, y Hux HeT. [loxoxke, ¢ N€rkoi py-
k1 HpioTOHa B LIEHTpe BHUMAHUS HAyKU OKa3aJUCh BOIPOCHI U3MeHe-
HUsl npoyecca NBWKEHUSA, a BOMPOCHL, CBA3AHHbIE C BO3HUKHOGEHUEM
91020 nPoYecca u e2o CoXpanetusl, Kak-To caMo co00H OTIaIu.

Urak, HpioTOH HE cuuTal TATOTEHUE UCXOTHO NPUCYIIUM TEIaM.

— 503 —

lipapnao II1

Taxue coolicmen mea, xomopue we Moym Goms HE YOUAREMN, NI 001~
OAAEMU & KOMOPWE OROSHGIIMCA RPUCYUGLMIE GCEM MCHIM, HAO KOMOPbYM
SOIMONCHO APOUIEOUIMB UCRUIMANUR, Opaoicub: Obmy NONUMAENN 3d Copliomen
acer mes aoole.

Cl’iflimﬂ Ted NOCTHIAKTCH He IIHB‘EE, KK HCOBITAHEAME, CICI0BATEABHD,
3a oflAE CEOHCTBA HAl0 NPEEEMATE T, KOTOPhle DOCTOARAC NPH OOBITAX
OOHADYBHBMOTCH H KOTOPLIE, KAK HE NOAIeAINE YMeHLIEHHI, YCTPALCHL!
Obith Be MoryT. [lomAtHo, 9T0 B UPOTHBHOCTE PHAY OUBITOB HE CISAYET
FIMLIMAATS HA ABOCH KAKEX-3RG0 Gpepsedl, He cAeiyeT TAKmEe YHIOHATHCA OT
CXOACTBCHHOCTE B npupoge, w60 ODEPOAS BEEris B OpOCTE B BCCIAZ Camin
¢ coboil coraacaa.

Beeofimpge TArorenme NoATREDRAACTCA ABICHAAMO JATRe
CRALHEE, HejHedd HENpOHNIACMOCTh Ted, AAA KOTOpOH No OTHOIIPHHID K Teyam
HefecHsIM MBI He AMeeM HAKAKOI0 OUMTA B HEKakoro pabiwzesma. (jpawc
A OTHIOAL Be YTHEPMRAAW, 970 TAroTeRne cymecreeano iag Ted. Ilog poscien-
HOH CHIOI0 § PAIYMel0 ©APHCTREHHO ToIbKO cpay mmepuwn. Oua nemswmesna,
TamecTs npr ylateHun oT SeMIR YMeHRMACTCH.

Ho ecnu BpoXXIEHHOTO TATOTEHUSI y TENl HET, TO TO €IIE HE 3HA-
YUT, YTO YEM-TO (YHKIIMOHAIEHO MOMOOHBIM HENb3sl HAJCTUTh UX
acCOIIMAITH — BCE-TAaKW MBI HA0JIFOaeM, UTO BCE Teja, BHIMYIIICHHBIC
U3 PYK, KaKk IMpaBWIIo, yCTpeMIIstoTCs K 3emiie. U feno Tyt He B Tenax
Y HE B pYyKax.
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[Ipuunny yctpemiieHus ten k 3emue, Bkimtouas Jlyny, Heroton
HE CTall M3MBIIIIATh. Kak MpOIUTHpOBAHO BHINIE, OH OTPAaHHYMICA
YTBEPXKACHHUEM, UTO MPHUPOJIAa BO BCEM MPEACIHLHO MPOCTa U IKOHOM-
Ha, U CJIM OHA YeM W HaJleNIijIa Tella B MPOIeCcCe UX TOPOXKACHUS, TO
oJHOM ToJIbKO cuiiol nHepuuu. Ho y HproToHa B KauecTBe MHAUKA-
TOpa M3MEHEHHUs COCTOSHHUS Tena Oeperca ero yckopenue. Bropoit
3akoH HploTOHa mpejcTaBiseT coOOl onpeneieHne TOHATHS «CHUIIa
C TOYKHM 3peHus (PYyHKIHOHAIHFHOW 3aBUCHUMOCTH. CHlla U yCKOpEeHHe
TYT COBHAQJAIOT C TOYHOCTHIO JO pa3sMepHOro koddduimenra (Mac-
cel). Ho uneprust HecoBMecTnMa ¢ yckopenueM. OTkyna cuna, cap?
Uro 3a «06030H Hetorona»? IIpencrasnsercs, uro Jleonapn Duinep [3],
BIIOJITHE OOOCHOBAaHHO, OTMEHHJI CHIIy WHEPIIUH, IMPOBO3TIAMICHHYIO
panee HbIOTOHOM, W 3asiBWJI, YTO €CTh TOJLKO CBOHCTBO TE€la — €ro
WHEPIIUOHHOCTD.

CnenaeM HEOOJBIIOS OTCTYIUICHHE, KOTOPOE BaXKHO ISl TIOHU-
MaHUs Jajiee M3JI0KEeHHOro. Hipotes Mo JaThIHM O3HA4YaeT Mpearo-
JIOKEHUE, yMO3aKIIOueHHe, a hipostasis — CyIIHOCTh, OCHOBaHUE.
[Monararo, uro HeroToH B momnuHHmMKe (pykommcu «Hawan...») Ha
caMoOM Jiesie CKas3all He «THMOTe3 HE M3MBIIUISAIO», 8 «CYIIHOCTEH He
M3MBIILISIOY». W 3T0 npaBuIIbHO, MO0, IO CYTH, B CYITHOCTH, CYIIIHO-
CThIO CYIIHOCTH CaMa CYIIHOCTh U eCTh. [lpuuém ectb HE3puUMO,
TOJIBKO B JIEHCTBUSX, KaK bor B jenax. M e€ cyTh U3MBICIUTD, B CyIII-
HOCTH, HEBO3MOXHO, MOKHO TOJIbKO MPUHATE. EcTh, 1 Bc€ TyT. Ho 3TO
€CJIA OHA €CTh, a TPABHUTAIIMS COOCTBEHHOM CYITHOCTU He uMmeeT. Hbro-
TOH K€ J0Ka3all, 4YTO MPUTHKEHNE HE SBISETCS BPOKAEHHBIM CBOMCT-
BOM TeJ, WHa4Ye TOBOpS, HE MMeeT (yHIAMEHTaIhHOTO XapakTepa.
dyHIaMEeHTaIbHOE — 3TO TO, YTO CYMIECTBYET CaMO IO ce0e M HUKAK
HE MOXET OBITh U3MEHEHO.

Bemukuit OxkaMm 3aBeriag He MHOXXHUTH CYITHOCTH 0e3 HeoOxo-
quMocTd. HBIOTOH BCE-Taku ycMaTpuBal B MHEPIMH HEYTO (PyHIa-
MeHTalbHOe. W Diinep cumMTan MHEePIMOHHOCTh 1O CYIIECTBY MPHCY-
mei (cymeit) TemaM. Bo3M0OXKHO, IMEHHO TTO3TOMY OH OTHOCHTEIEHO
MEXaHHW3Ma HHEPIIMH HE TOJIBKO HE CJIeNlal HUKAKUX MPEIITONI0KEHUH,
HO W TaKOro BOIpoca He rmoctaBui. MHade roBopsi, Mbl Ha POJIb CYIII-
HOCTH, OTIPEENSIONIEH IBICHNE TPaBUTAILINH, CTABUM HHEPTHOCTH. B
MPUHIIMIIE, TO, O YéM MBI TIOBEJIaeM Jaliee, JIeJI0 He HOBOE, a JaBHO
3a0BITOE CTapoe.
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Berime mMb1 otMeTHIIM TOHUMaHUe HproToHOM (pyHIaMeHTaIEHO-
CTH WHEPIIMY, HO BOT YTO OH MHIIET B cBouX «Hauwanax...» Ha cTpa-
aute 509:

HBaenme V1

Jywa oneecweacn  pacduycod, npoattuMuM K wCHMPY JeMau, NA0OWady,
RPOROPUUOHEIBHIE GPEMCHY.

J7T0 creiyeT @3 coNOCTABICHNA BEAMMOTO [BRaccHAsd JIYEL! ¢ ee BHANMAIM
anamerpoy. Boposes, jemsennme Jyol HECKOARKO BOSMYIMAETCA CHIOH
Coluna, Ho B 3THX ABIGHHAX # openelperal) HEYYBCTBHTEALHRIME MElQuady
norpeimHocTed.

Ho eciu Obi HpIOTOH HE TOJICHWIICS MPOBECTH DJIEMEHTApPHBIC
BBIYUCIICHHS, TIOJB3YSACH CBOCH ke GopMylioi (1axke He 3Has 3Haue-
HUS TPaBUTAITMOHHON IMOCTOSHHON), TO OOHApYKUJI ObI, U4TO, COTJIac-
HO ero 3akoHy, JIlyna npursruBaercs k COJHIlYy B JBa C JIMITHUM pa3a
CWIIbHEe, YeM K 3emie. Hudero cebe «HeUyBCTBUTEBHEIC METOUN»!

Bot nannsie nns pacuéra:

M /M, = 332000 — oraornenue Mmacc CoiHIa U 3eMIIH,

M,/M, = 81 — orHOmICHHE Macc 3emiu U JIyHBI (HO TYT 3TO He-
BaXXHO),

R,/R:= 390, a (Rnc/Rn3)2= 152000 — oTHOIIEHUE KBAJPATOB pac-
CTOSIHUM.

Teneps npocThie MPeoOpa3oBaHus ¥ COOCTBEHHO PacutT:

Fie = M*MJR,,

Fi= My*M/Ry’,

Fret Fry= (MJ/M,) : (Ry/R1)* = 332000 : 152000 =2.2.

HNmeem: Jlyna k ConHITy «IIPUTSATHBAETCS» B 2.2 pa3a CUIIbHEE,
4yeM K 3emiie.

Uurarenp MOMHKEH 3[1€Ch MOHATH, YTO aBTOP HE HACTaWBaeT HA
ToM, uTo JlyHa nmeiicTBuTensHO mpuTAruBaeTca K CONHILY B /1Ba pas3a
cwibHee, 4yeM K 3emuie. OH-TO 3HAET, YTO OHHU BOOOIIE HE MPUTATH-
BalOTCS, U BaM, TEM, KTO MPOYHUTACT KHUTY JIO KOHIA, IPUAETCS 3TO
Y3HATh. 37eCh pedb MAET O penmyranuu HpioToHa: oHa HEe Oe3ymped-
Ha, ¥ BCE €r0 YTBEPKICHHUSI CIICAYET MOJBEpraTh COMHEHHIO. B KoHIIe
KOHII0B, HBIOTOH Bcero uis MaTeMaTHk, a He ¢pusuk. Jla u marema-
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TUK, KaK BUJIUM, HE BEIIMKUH, Jalleko He Diep. PeanbHbiM Gu3nkom
siBisieTcs [ 'ammned, m pakTUIeCKH MEepPBhI M BTOPOH «3aKOHBI Hblio-
ToHay, npuHaaiexat [anunero, a He Herotony. bonee Toro, Hetoton
W3BPATUII 3aKOHBI [amues.

Huepyusa u zpasumanusn

[IpuBogum GopmMynHpoBKy 3akoHa uHepruu [amunes, omyOmiu-
KoBaHHOTO UM B 1638 T.: «Bcsaxoe ¢usuueckoe meno, noxosujeecs
unu osuxcyujeecs: 8 uuYeckou cpede ¢ NOCMOSHHOU CKOPOCHbIO
NPAMOIUHEUHO UIU RO OKPYHCHOCIU 60KDPY2 UeHmpa unepuyuu, 0y-
dem npoooOaICaAMb SMO OBUIICEHIUE BeHHO, eCu Opyeue Qusuyeckue
mena unu cpeoa He OKadNCym CONPOMUGIeHUs IMomy osudxcenuro. Ta-
Koe 08UdICeHUe eCTb OBUNCEHUE NO UHEPYULY.

[IpssMmonHEHHOTO ABMKEHUS (M3WYECKUX TEN 10 WHEPUUU B
MIpUpPOJe He HAOIIOMAeTCs, a €CII KOrAa-To OHO M OBLIO0, TO Teja, Ha-
JenEHHbIE MPSIMOJIMHEHHON MHEepUuel, JaBHO YAAIWINCH U3 Hallei
peaTbHOCTH 32 TOPU3OHT COOBITHH. ["anmieli ToJIKoBal €CTECTBEHHOE
IBIDKEHHE, KaK BIDKCHHE «II0 MHEPIUI», KOTOPOe He TpeOyeT «cre-
UATBHBIX Tpu4rH». OH MPEKpacHO 3HAN O €CTECTBEHHOM BPAICHUH
TJIAHET BOKPYT CBoeW ocu u BOKpyr COJIHIIA, a TaKKE O BpalCHUH
ComnHIla BOKPYT CBOEH OCH M YETBIPEX CIYTHUKOB BOKpYr FOmutepa
(IBa TIOCHENHUX OTKPBHITHS OBUIM C/IETIaHbl UIMEHHO HUM), HO BCE XKE
ceNaJl HEKOPPEKTHBIE 00001eHus. 3Hal O TOM, YTO U B 3€MHBIX yC-
JIOBHSIX IEHCTBHE BCEX MEXaHM3MOB OCHOBAaHO Ha BpalleHWHU. Tem He
MeHee [anmeil mocumran (qymaro, He 0e3 BHEIIHMX CIEIHaIbHBIX
MPUYWH, CBA3aHHBIX C MHKBU3UIIMEH) PAaBHOMEPHOE MPSIMOJIMHEHHOES
JBIKCHUE MATCPUATBHBIX TEJl UX €CTECTBCHHBIM COCTOSHHEM B 3€M-
HBIX YCJIOBUSIX, TIOJIaras, 4To JIMIIb JUIA TUIAHET PaBHOMEPHOE KpPyTro-
BOE JIBUKCHHE SBJISCTCS €CTECTBEHHBIM JABIDKeHUEM. [losTOMY 3aKoH
nHepuuu ["amuies TpeOyeT yTOYHEHHUS, TPUBEIICHUS €TI0 B COOTBETCT-
BHME C HallleW TeKylllel peaqbHOCThI0. UTO MBI HE 3aMEIINM CJIeNIaTh.
[Tommpocty ckpectrM ero (GopMyIHUpPOBKY ¢ (POPMYITHPOBKOH 3aKOHA
Kennepa:

«Bcakoe meépooe ghuzuueckoe meno, packpyiennoe 80Kpye io-
Ooll ocu, He 8vIX0OAWel 3a 2abapumsl mena (cobcmeennoe ChuH-
CnuHOB80€ épaujerue), Oyoem nPoOONICAMb IMO OBUNCEHUE BeHHO Oe3
BHew el N000ePICKY, eCu Opyaue usuyecKkue meia ui cpeod He
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oxascym conpomuenenus smomy osudicenuro. C6o000Hoe gpaujerue,
mend, packpyueHHo20 8OKpYye OCU, 8bix00Awel 3a eabapumvl menda,
b6ydem npododicamsb Mo CNUH-OpOUmMAIbHOEe 00pawenle GeyHo 8
coomeemcmeuu ¢ 3akonamu Kennepa, ecnu opyezue usuueckue mena
U cpeda He OKAdiCym CONPOMuGLenus dmomy osudcenuro. Takoe
Ogudicenue eCmb 08UNCEHUE NO UHEPYUU, U UHO20 O8UICEHUS NO UHep-
Yuu He cyujecmsyemy.

CoOCTBEHHO, HMYETO YIUBUTEIHLHOTO HET. 3aKOH COXpaHEHUS
MOMEHTa HMITYJIbCA MPOBEPEH MHOTOBEKOBOM MPAKTUKON. 3aKOHBI
Kemnnepa — 3T0 TOT ke 3aKOH COXpaHEHUsI MOMEHTa uUMIlyjibca. Boc-
MIpUHUMANTE CKa3aHHOE CIIOKOWHO, 0e3 MCTEpHKH, HIDKE BCE OyneT
000CHOBaHO, B TOM YHCIE JOKAa3aHO JIKCHEPUMEHTAIBHO, JKCIIEPH-
MEHTBI TIPEAeNFHO TPOCTHI, MPH JKEJITAaHUH CMOXKETe MOBTOPHTH HX
CaMOCTOSITETHHO.

B 10 ke BpeMs U3 TaKoro OIpeIeNeHns] HHEPLUH, OYEBHIHO, YTO
JBIOKCHUE 110 WHEPIUU (BpaIICHHE) HE MOXXET UMETh CIICIOB, TYT Y
MPUPOJIBI HET OTXOJIOB, a CJICIOBATEIBHO, U PacXoaoB Toxe HeT. Ho
MHEPUUA-TO ecTh. Kak MoxeT ObiTh Takoe? OcTa€Tcst OHO — pacxo-
JIbI, ¥ PACXObl HEMaJble, MHBECTHUIIMU B CO3JaHHUE SBICHUS HHCPIIHH
ObUTH CcHIeTIaHbl 3apaHee, dTO UCXOHBIN TII00ANBHBIN pecype, TO €CTh
SIBIICHUE WHEPIIUH SIBIISICTCSI IIPETyCTAHOBICHHBIM.

3HAUNT, ¥ UHEPIHS HE eCTh UCTUHHAA ((PpyHIaMeHTaIbHAS) CYIIl-
HOCTb, pa3 €€ MOXKHO YCTaHOBUTH, a 3HAYHT, U U3MEHHUTb. McTHHHAs
CYIIHOCTh MHEPITMH — TejenopTaus. B pasgene «Meradusuka rpa-
BHUTAIIMM» MBI U JI0 HeE mobepéMcs, a TIoKa ISl JTFOICH, CTIOCOOHBIX
MOHMMATh BCE ¢ HamEKa, C/eJlaeM TOHKHI HaMEK Ha TPUYMHY U Me-
xaHu3M uHepnud. CTOPOHHUKY TEIMOICHTPUYECKON CUCTEMEBI SICHO,
4TO JF000H (parMeHT BemecTBa 3eMiid, OJ1aroaaps BpameH!o 3eMin
BOKPYT' CBOCH OCH, BpaIlaeTCs BOKPYT IIEHTpa 3eMJId, a B CBS3H C
BpanieHueM 3eMian Bokpyr CoNHIIAa — BpalaeTcs W BOKPYT IIEHTpPa
CounHna. YTIOBBIE CKOPOCTH 3THX BpAICHUN HEBEIHWKHU, HO PaJdyC-
BEKTOPBI OTPOMHBI — THICSTYM KHJIOMETPOB M JCCSITKH MUJUTHOHOB KH-
JIOMETPOB COOTBETCTBEHHO. BOT Bam m mpupoaa nHepunu! Pa3se BbI
MO)KE€T€ CBOMMH YCWJIMSMH BHECTH 3aMETHOE€ H3MEHEHHE B YyXKe
nMeroleecs 3HaYeHNe MOMEHTa UMITYJIbca Jaxe HeOOoNbImoro ¢par-
MeHTa BemiectBa 3emun? Kak mokaspiBaeT MpakTHKa, Ui BEIBOAA He-
00JBIINX KOCMHUYECKHX aIlllapaToB Ha OpOWUTY — YBENHMYCHHUS 3Haue-
HUSI MOMEHTA UMITyJIbCa armapara Ha 5% OT UMEFoIerocsi — He0OXOH-
MBI THICSIYM TOHH TeNTHJIA U OKUCITATENS !
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IToaTomy Tem0, €ciu MOCMOTPETH Ha HETO CO CTOPOHBI 3BE3, IPO-
JIOJDKAET JBUTATKCS, TIO CYTH, TIOYTH TaK ke, KaK JIBUTAIOCH JIO BaIlIUX
MaHHUITYISIUi ¢ HUM. [IOHATHO, 9TO mporiecc COOCTBEHHOTO U OpOH-
TaJLHOTO BPAICHUs BOSHUK HE caM CO00i, a 6Jarogaps HEKOMy BoJie-
BOMY Hayally — HENPEOAOJIMMON CHJIE OOCTOSATENBCTB, OKa3aBIICHCS
CTHOCOOHO CKOHIIEHTPUPOBATH OTPOMHBIE PECYPCHI B HY>KHOE BpEMS U
B HY)KHOM MECTE U BJIOKUTh HX B PealTU3aIlUIO TaHHOTO Tporiecca. Mbr
K PacCMOTPEHHIO ATOTO el BepHEMCs B pazzene «Meradusrka rpaBu-
Tarm». A TIOKa 3allOMHHTE, HeonpeoeséHHOCHb Heumpanusyemcs
(napanuzyemcs) uzObINOYHOCMBIO, 3AKOHOMEPHOCTL 00eCne usaemcs
3anpedenvHou uzdvimouHocmyio. TakoBa JIOTUCTUKA TPUPOIBI U MeXa-
HH3Ma 10001 IPUPOTHON CUMMETPHUH U (WITH) 3aKOHOMEPHOCTH.

HNMeHHO 3aKOH COXpaHEHWs MOMEHTa UMITYJIbCca O0OCCIICUUBACT
YCTOWYMBOCTh MAaTEPHAIBHBIX CTPYKTYp Ha BCEX YPOBHSIX MaTepHUU.
Benp cuHTE3 BO3MOXEH, €CIM €CTh (haKTOp, KOTOPBIH HTOXKHUT IIPO-
IIECC CTaHOBICHHS. TakuM (PaKTOPOM B TPUPOIC SBISICTCS 3aKOH
COXPaHCHUsI MOMEHTAa MMIyJjbhca. Ha BpalieHHH NOPSAOK ACPKHUTCS
KaK Ha CKajie, HeU3MEHHO U BEYHO, MO0 €ro MOANEepKUBAIOT KOJIOC-
CaJIbHBIC, HO HEBUJMMEBIC KOJMYECTBA aKKyMYJIMPOBAHHOTO B BEIIC-
CTBEHHBIX CTPYKTypaxX BpalllaTeJIbHOTO JBWKCHHS, KOJIUYECTBA
IBIDKCHHS, U3MEPSAEMOTO B «METarurax» HalluX eIWHUI] U3MEPEHHS
YIJI0BOTO MOMEHTA.

B memsx 3akperyieHus] MOHMMAaHUS BBIMIECKA3aHHOTO TPEICTaB-
JsgeTcs yMecTHoM aHanorws. IIpemcraBbre cebe CTpyrO BOMABI, OBbIO-
Iyro 1oj OoJbpIMM HamopoMm U3 OpaHacnodTa. CMOMXKETe M BBI
CBOVIMH CHJIAaMHU 3aMETHO W3MEHHUTh HaIpaBlieHHE IBMKEHUS HEKOTO-
poit 9acTH BOABI CTPyH?

Jlns MOHMMaHUs HM3J1aracMoro gajnee HeoOXOAUMO UMETh 0a3o-
BBIE TPEJACTaBICHHUA O BpaIlaTeIbHOM JBIXKEHHH. J[eJ0 B TOM, 4TO
BpalllaTebHOE JIBUKCHHUE B IIKOJEC W B By3aX U3y4aeTcCsl KaKk Obl MU-
Mox0jioM. TaM Bc€ Oouibllie HaNIETal0T HA YKBUBAJICHTHOCTh «ITOKOS
(OTHOCHUTENBHO CeOsI CaMOro) M MIPSIMOJIMHEHHOTO M PaBHOMEPHOIO
nBwkeHus. Ha camoM ke jene B MpHUpOJie HE CYIIECTBYET HU «IIO-
KOsD», HU TPSIMOJMHEHHOTO W PAaBHOMEPHOTO JIBIKCHHUSA, HO JFO00E
BEIIIECTBEHHOE OOpa3oBaHue (TeI0) HAXOAUTCS BO BpamieHwH. He
YAMBHUTEIHHO, YTO MOCIIE TAKOT'0 000JBAHUBAHUS IaXKE BBITYCKHUKH
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JOJTOIIPYAHEHCKOTO (pU3TEXa BEPST B peajibHOE CYIECTBOBAHHUE LICH-
TPOOEXKHBIX CHJI M HekuxX cwi Kopuoinca y paBHOMEPHO Bpallaio-
ieiics 3emiu.

Te, kT0 (U3KMKH BpaMIATEIHLHOIO JBIKCHUS HE 3HAJ-HE 3HAM, a
ITOTOM BOOOIIE 3a0bLT, MOTYT €€ «BCIIOMHHTBY, 3arJITHYB B [4], yae0-
HUK SKkcnepuMmenTtansHOl ¢usuku P.B. Toms «Mexanuka...». Ilo
KpaifHell Mepe, CTOUT y3HaTh, YTO TAKO€ MOMEHT MHEPLIUH, YTO TaKOE
MOMEHT CHJIbl, YTO TAKOE€ MOMEHT UMITyJibca. Bbl HE HaWIETe YHUBED-
caibHOM (hOPMYITBI, TIOKa3bIBAIOIIEH, KaK IPON3BOANUTCS OOMEH YTJIO-
BBIM MOMEHTOM TIpH B3aumopeictBum Ten. Cienys HeioTony, Bce
OTIEPUPYIOT KOJIMYECTBOM JABIDKEHUS, MPEIENbHO peaylUpOBAaHHON
XapaKTePUCTUKON NBIKEHHS, MPUMEHUMOW JIUIIb IS PEUICHHs 3a-
Jla4 JIBIXKEHUS a0CTPaKTHBIX MaTepUAIBHBIX TOYeK. K cBeneHuro jro-
Outenell COBpeMEHHBIX TEOpUil: B o0mieil GpopMe ABHKEHHS MPOCTO-
T'O BOJTYKA MPECTABIISIOT P CAMBIX TPYAHBIX 3a/1a4 BCEH MEXaHHUKH.
Jaxxe ¢ odeHb OONBIIMM MaTEMaTHYECKHM anmapaToM TOCTUTAIOT
JIUIIb TIPUOJIMKCHHBIX PEHICHHIA.

ITonbITKM OOBACHUTH TPABUTAIMIO HA YPOBHE IPEACTABICHHUHA
COBpeMeHHON (M3WKH TPHUBOIAT K HEOJHO3HAYHBIM BBIBOJIAM, TIPO-
TUBOPEUUBBIM TEOPETHYECKUM Ppe3yJbTaTaM, CBUACTEIBCTBYIOIIUM
HE O HEJOCTATOYHOCTH €€ DKCIEPUMEHTAILHOIO 00OCHOBaHMS, a 00
OTCYTCTBUM TOHMMAaHHA OCHOBOIIOJIATAIONIETO IMPHHIUINA JeHCTBHA
TpaBUTAIUH — TTIABHOT'O KPUTEPHS OTOOPA, MOIB3YsICh KOTOPHIM MOXK-
HO MPOQWIHLTPOBATH IMITMPHUSCKUN U MaTepPHall 1 MHOTOYHCIICHHEIC
TEOPETUIECKHEe CIEKYISAINU. TakuM KpUTEpHEM MOXKET ObITh TOJIBKO
peanpHas «IpaKkTHKa CO3JaHUS TPaBUTAITUNY, HHOE — OyTadopusi.

Hayunbiif Meton mokaszan cBo¢ Oeccuime mepes TalHOW rpaBu-
Tallid, U MBI TPUMEHUM K PACCMOTPEHHUIO TPaBUTAIMK XOJIOJHBII
WHXXEHEPHBIM CHUCTEMOTEXHUUYECKUNA TOAXO0, PABHOMYIIHBIA K Mate-
MaTH4YecKHM (DOKycaM, MPEeINOYUTAIOMNN Ha BCE CMOTPETh MPaKTH-
YecKH, He B JUCKypce (OpMaIbHOM JIOTHKH, a C TIO3UIHUHA KOHKPETHOM
noructuku. [louemy wHEpIHs mpenjaraeTcsi HAa POJb TPABUTAIUU?
[Toromy, 4TO ABMXEHHE TIO MHEPUHMU HE TpeOyeT MOCTOSHHOTO MpH-
BJICUCHHS PECYPCOB, TOJBKO OHO, OJHAXIBl YCTAHOBICHHOE, MOKET
JUTATHCSI 66CKOHEYHO 0€3 BHEIIHETO PECYPCHOTO O0SCIICUCHIS.

C Kako# TOYHOCTHIO CHCTEMOTEXHUUICCKHIHA TIOIXOT, OITUPAFOTITHIA-
Csl Ha JIOTHCTHUKY, TIPEICTaBIsIeT paccmarpuBaemoe siBinenne? C mocra-
TOYHOM TOYHOCTHIO, C TOYHOCTBHIO /IO UCTHUHBI.
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To4HOCTH — J1€JI0 TOHKOE. B 3kcnepuMmeHTanbHON Hayke, Gu3u-
K€, XMW BCeTAa MPUHATH TOBOPUTH O HEKOM MPUOIMKEHNH, 001IIe-
MPUHATOM JIOMyCKe, U 3TO 00bIuHas ucropus. M nmpuunHa 3T0TO Mpo-
cta. Tak Ha3pIBaeMbIe 3aKOHBI MPUPOJIBI BEPHBI TOJIBKO IO OTHOIIE-
HUIO K WIEaTbHBIM TeJlaM M UAEaTbHBIM YCIOBHUSIM, KOTOPBIX B OMITH-
pudeckoM Mupe He ObIBaeT; modToMy JlekapT, yCTaHOBHB, YTO IIps-
MOJIMHEHHOE JIBIKCHHE B MATEMATUYSCKOM CMBICIIC SIBIIIETCSI CAMBIM
MPOCTBIM, OOBSABIISET, YTO PEATHHO B MPUPO/IE MPIMOITUHEHHBIX ABH-
J)KEHU He MNpoucxoaut. [aiuiiel B CBOMX TpyJlaXx HEOJHOKPATHO
MOMYEPKUBAJI, YTO IMITUPUUSCKUEC SBJICHUS, KaK MPABUIIO, MPOTUBO-
peuaT 3aKoHaM MEXaHHKH, a OTHIOJb HE COTIACyIOTCSl C HUMH.

K BpamaTtensHOMY IBIKEHHIO B JIPEBHHE BpEMEHA TMPOSBISIICS
Oonblioll wHTEpec. Bce mATh OpEeBHUX MEXaHW3MOB OCHOBAaHBI Ha
CBOMCTBaxX BpallaTeIbHOTO NBWKEHUs. OCHOBHBIE MAIIIUHBI, paccMart-
pHUBaeMbIe IPEBHUMH aBTOpaMH, HadMHAas ¢ ApXuMenaa, CyTh: vectis —
pwIyar, axis in peritrochio — BOpoT, trochlea seu polispastus — OIIOK,
cochlea — BuHT, cuneus — kiuH. OyHKIMOHUPOBAHUE YKa3aHHBIX Ma-
IIMH UAET TOJIBKO NMPH YYACTHM 3eMJIu (ApXuMe[: JaiTe MHE TOY-
Ky OIOpHI...) — yYacTHH Tella C OTPOMHBIM MOMEHTOM HWMITYyJIbCa.
HampammBaeTcst BBIBOJ, YTO YKa3aHHBIE MEXaHU3MBI — 3TO HEYTO I10-
NOOHOE CpeAcTBaM JOCTyNa K MPOXYKIHMU 3JIEKTPOCTAHLMH, THUIA
JNEKTPUIECKON apMaTyphl (BBIKIIOYATENH, PO3ETKH); TOCPEICTBOM
K€ YKa3aHHBIX MEXaHH3MOB MBI TIOJy4aeM JIOCTYI K OTPOMHOMY pe-
Cypcy BpallleHUs, aKKyMYJHMpPOBaHHOMY B BELIECTBE BpalLlaroLIeics
3emmn. OOpa3HO TOBOPS, MEXaHW3MBI JIMIIL PEATM3YIOT AOCTYH B
«3aKpoMa pPOAMHBD — PECypcy BpalleHHs, aKKyMyJIHPOBAaHHOMY B
BEILIECTBE HaIled poIHOM MmiaHeThl 3emiisl. AHAJTOTHYHO, HAlll MO3T —
3TO TOXE CBOe0Opa3Has apMaTypa AJs I0CTYyIa K STPEropy, HO O A0C-
TyTIE K dTperopy BepHEMcS B TIaBe «MeTadusika rpaBUTaun.

Ho MbI )uBEM B MHBIC BpeMEHA, TENePh PAaCCyKACHUS IO TPUH-
IUIIaM JIBYDKEHUS TIOYTH BCeraa 3aBepmatcs ¢pazor tuna: «Jlo cux
MOp paccMaTpPUBaJM TOJIHKO MOCTYNATENbHOE ABMKEHHE, HO BCE CKa-
3aHHOE O MMOCTYNAaTEeIHFHOM JBIDKEHHH B TIOJTHONW Mepe OTHOCHTCS U K
BpalaTeIbHOMY JBMKECHHUIO, €CTECTBEHHO C YYeTOM OCOOEHHOCTEH,
MPHUCYIINX TOJBKO BpamieHuto». W nanpme Hu cnoBa. XOTS MOHATHO,
B HallleM MHpE JII000E JIBIKEHHE SIBIISCTCS BPAIlaTeIbHBIM WUIIA KOM-
Ounanuei (cOopkoii) BpamaTeNbHBIX IBWKEHUH [5]. B ToM umcne u
MOCTyMAaTeIbHOE ABIKCHHE.
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[Ipexne uem mepeiiTh K HATYPHBIM SKCIIEPUMEHTaM, MPOBEIEM
MBICIIEHHBIN IKCIIEpUMEHT. MBI y)ke 3HaeM, WM, KaK JIIOOWI MOBTO-
paTb Hp10TOH, «M00 HUKTO HE COMHEBAETCS», YTO AJSI MPOAOILKEHUS
BpallIeHUs] PACKPYYCHHOTO BEIESCTBEHHOIO Imapa (B MPUHIMIIC Tela
mo0oit GopMbl) He TpeOyeTcsl BHEIIHEH MOMISPIKKH, TOCTATOYHO
TOJIBKO OTCYTCTBHSI TPOTHBOACUCTBUS ITOMY BpAIIeHHIO. JTO YT-
BEp)KACHUE OOBIYHO BOCIIPUHUMAETCS JIETKO, 0€3 CONMpPOTHBICHUS,
BCe K€ 3HAIOT, YTO 3eMJIsl BpaIlaeTcsi BOKPYT CBOEH OCH YK€ MUII-
nmuapasl jet, na U CoJHIe TOXKe — HUKTO )K€ WX HE «IIOAKPYYHBa-
eT»? A BOT NpEACTaBUTh, YTO M OPOUTAIILHOE BpalllCHUE HE HYXJa-
eTcsa B MOAJIEPKKE KaKOH-TMOO0 CHIIBI, HCXOAAIIEH OT LEHTPaIbHOTO
Tena, 00pa30BaHHOMY YEIIOBEKY TPYIHO. XOTs, Ka3aJloch OBI, YTO
TyT TpyaHoro? Bo3bpMéM komnbio (TOp, OyONIHK), Y KOTOPOTO B LEH-
Tpe HHUKAKOr0 Teja HET, CIUIONIHAS JbIpKa (OTBEPCTHE), PACKPYTUM
€ro OTHOCHTENIFHO IEHTPa, OTCOSANHUM OT PACKPYUYHBAIOIIETO yCT-
pO¥CTBA W BBHIMYCTUM B CBOOOTHBIA TOJIET B KOCMHYECKOM IIPO-
crpanctBe. Ham Top Oyzaer u panbie 10 OECKOHEYHOCTH BPAIIaThCS
BOKPYT JIBIPKH. AKKYpaTHO pa3pexeM Top JydoM Jiazepa Ha He-
CKOJIBKO YacTeil — KyCKH TOpa OTHIOAb HE PasNeTSATCS B pa3HbIE CTO-
POHBI, 3TO O3HayaJ0 Obl HAapyLIEHHWE 3aKOHAa COXPAaHEHHS MOMEHTa
WMITYJIbCA, CaMOIIPOU3BOJILHBIN OSCIPHYMHHBIA €r0 POCT, CO3AaHHUE
IBIOKEHHA W3 HU4Yero. Kak ABWrammch 9acTu Topa MO Kpyry, Tak u
OyAyT TpOAOIDKAaTh 3TO JABIDKEHHE. MoOKeM yaamuTh  OOJBIIYIO
gacTe 00pe3KoB (XOTh Bce, kKpome ofHoro). OctaBmmecss B oOpase
Topa KyCcKH OyIyT IOBUTAThCS MO TOH ke opoute. He Bepurcsa? A
BCIIOMHHTE O CTBIKOBKE M PAaCCTBIKOBKE KOCMHUYECKHX aIlapaTroB Ha
opbute: mocne 3TUX omepauuid OpOMTBHl y HUX HE MEHAIOTCS (10
BKJIFOUCHHS JIBUTaTelICH).

Bor emé cnydaii u3 mpaktukm ocBoeHus1 kocmoca. Korma KC
«Kaccuan» ObUTH 3apUKCHUPOBAHBI BCIUIECKH DPATUOM3IYUYEHHUS OT
kosery CarypHa, TO AOJITO HE MOIJM TOHATH MX TMPOUCXOKACHHE.
OpHako MOTOM BBIICHWIIOCH, YTO M3JAIOTCS OHH B TOT MOMEHT, KO-
I/1a 10 YacTUIaM KOJIeI yAapseT MPOLINBAIOIINN KOJIbIIa METEOPUT,
a YaCTHIIBI KOJIeIl, KaK IMPHBI3aHHBIC HA «PE3WHKE», BO3BPAIAIOTCS
B MJIOCKOCTh 3kBaTopa! IIoHATHO, YTO Aen0 TYT He B MubHye-
CKOM MPUTSZKEHUH YACTHI[ K MUIOCKOCTH KOJIbIA, 2 B COXpaHe-
HUH YIJIOBOT'O MOMEHTA. Y lap METEOpHTA 10 YacTHUIle KOJIblla BHO-
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CUT OTHOCHUTEIBHO MayI0 NMPUOaBKy K UMEIOMIEMYCS Y He€ MOMEH-
Ty WMITYJIbCA, BOT YaCTHIIA U BO3BPAIACTCS Ha CBOIO OpOUTY, ompe-
JENEHHYI0 €€ HAJIMYHBIM YIJIOBBIM MOMEHTOM. TouyHee, B JTaHHOM
cllydae TOJYYCHHBIH B pe3ylbTaTe ylapa BEKTOp BpallaTeIbHOTO
MOMEHTa NEPICHIUKYJSIPEH K HAMpPaBJICHUIO YK€ HMEIOIIErocs
TeJa BpallaTelbHOTO UMITyNbca. [loaToMy BenmduuHa BpaliaTeabHOTO
HMITYJIbCA OCTACTCsl HEM3MEHHON, U3MEHSETCS TOJIBKO €ro HampaBlie-
Hue. BpamiarenbHbIi MOMEHT, TNEPICHIUKYJSPHBIA K OCH Bpalla-
TEJIHHOTO MMITYJIbCA, BBI3BIBACT MPEIECCHOHHOE NBIKEHHE OCH Bpa-
IaTeNbHOr0 UMITysbca. OCh BpalIaTeIbHOIO UMITYJIbCA YK€ HE OC-
TaeTca OoJbIlie HEMOABMKHOM B mpocTpaHcTBe. OHA, CO CBOEH cTO-
POHBI, HAYWHAET OIMCHIBATH HEIMOJABIKHBIA B TPOCTPAHCTBE KOHYC
npeteccud. A TIPOSABICHHE Npeleccud Oe3bIHEPLUUOHHO: HCUe3aeT
BpalaTeIbHBI MOMEHT — HcUe3aeT U mperneccus. JIUTenbHOCTh Ke
yaapa (MOMEHTa CHJIBI) Maa.

B monsTHAX cucTeMHOro aHanmu3a TyT HaOmromaercs 3¢hdekt
camoopranm3anuu. 160 cMmpIciH caMoOpraHM3aIliil COCTOUT B CaMo-
COXPaHEHWH, B BO3BpATE OT JIIOOBIX MCKYCCTBEHHBIX OTKJIOHEHUH K
MPOSKTHHIM (COOCTBEHHBIM) 3HaueHHsIM. CaMoopraHuzanuss — 3TO
BO3BpaT W3 MPHUHYAWUTEIHHOTO COCTOSHHUS B COCTOSIHHUE €CTECTBEH-
HOE, BO3BpaT K COOCTBEHHBIM 3HadeHUsM. CaMOOpraHuzaius cMOT-
PUTCSI CHUHTE30M, a CHHTE3 BO3MOXEH, €CJIM eCTh (DaKTop, KOTOpHIi
WUTOXUT TPOIIECC CTAaHOBICHHS. BOT mpupoaHbIi hakTop — coXpaHe-
HUE MOMEHTAa MMITYJIbCa — U €CTh TOT €JMHCTBEHHBIA (aKTOp, KOTO-
phIl HUBEIUPYET HCKYCCTBEHHBIC OTKJIOHEHHS, HUTOXHUT MPOLECC
CTaHOBJICHHS, O0CCIIEUUBACT CTAaOWMIBHOCTh BEIIECCTBEHHBIX CTPYK-
Typ. Ecnum cuHTE3 BO3MOXKEH, TO CYIIECTBYET M MEXaHH3M CHHTE3a,
U 3TOT MEXaHU3M CHUHTE3a COXpaHSET CBOE JEMCTBHUE W MO 3aBepIlie-
HUIO Tpollecca CHHTe3a, B ()OPME pPENpEecCUpOBAaHHUA OTKIOHEHHUH.
N6o cmma (MOMEHT CHIIBI) 37€Ch — HE TIPUYIMHA ABWKCHHS, a TOIBKO
OTPAaHUYUTENh BO3MOXKHBIX IBIDKEHUH. IMEHHO 3TO 0OCTOSTETHCTBO
o0ecrieunBaeT COXpaHCHHE COOCTBEHHBIX 3HAYCHHUN OOBEKTA.

OTHM 00CTOSATENBCTBOM (Ha OOHYC) BCKPBIBACTCS TaifHA SBIICHUS
WHEPIIMU — TepBoro 3akoHa [ammnes-HpioToHa B Hamed ¢opmynu-
poBke. /la 1 BTOporo u TpeThero Toxke. Bece Tpu 3akoHa CBEPTHIBAIOT-
Csi B OOWH — B YTOUYHEHHBIN HaMH 3aKOH WHEpIMH | amwmies, odpeme-
HEHHBIM COXpaHEHUEM YIJTIOBOTO MOMEHTA.
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Takoe CBOIMCTBO BEIECTBA, KAK Macca, HUKAK HE MPOSIBIIICTCS B
CBOOOTHOM (MHEPIIMOHHOM) NIBIDKCHHH. 10O €CTh MPOSIBICHHS MAaCCHI
HET HE TOJBKO y «IIOKOSIIETOCS» SUHINTEHHOBCKOTO (OTOHA, HO W,
MOCKOJIBKY TIOKOS BOOOIIE HET, y 0000 WHEPIMOHHO CIETYIOLIETO
10 CBOel opOuTe BemecTBeHHOro oOpa3zoBanus. CBOMCTBO BEIECTBA,
Ha3piBaeMoe Maccoi, mposisercss TOJIbKO B ycioBusx ymapHOTO
KOHTaKTa, MPUBOMSIIETO K M3MEHeHHI0 opOut. M3MeHeHue opoOut
(hOKyCHBIX PACCTOSIHHUM, YTIIOBBIX CKOPOCTEH) — MHAMKATOP DTOTO
n3MeHeHus. Ho, BLIOpaB MHIUKATOP U3MEHEHUSI, HEOOXOJUMO HANUTH
(haKkTOpHI, BIUSIONINE HA 3TO U3MCHEHUE.

B xauectBe Takoro gakrtopa macca Hempuemiiema. [10CKONBKY
XapakTep M3MEHEHUH TYT OIpeneisIeTcs HE TOJBKO YIJIOM, MO KO-
TOPBIM «BCTPETHJIMCH)» CIIEAYIOIIME IO CBOMM OpOHMTaM Tena, He
TOJIBKO KOJIMYECTBOM BEIIECTBA B TeJaX, HO U €ro MPOCTPAHCTBCH-
HbIM pAaCIpPEJCICHUEM, HWHTCHCUBHOCTBIO COOCTBEHHOTO CITHH-
CIIMHOBOTO BpalleHUs TeJ W 3HAYCHHEM TAHTCHIUAIBHBIX CKOPO-
CTEH TeJ B TOYKE CTOJIKHOBEHUS M T.J. Macca npuMeHHMa Ha ypOB-
HE MaTepPUAILHBIX TOYCK, KOTOPHIC HE MOTYT Bpamarkcs. [loaTomy o
Macce CTOUT 3a0bITh, U ONEPUPOBATh MOMEHTOM WHepIuH Tena. Ec-
U MacCy ONpPEICNAIOT CTaTUYCCKH, [0 PACTSKCHHIO TPYKUHBI
(kcTaTH, MOYEMy BBI CUMTACTE, YTO PACTSHKCHHE IMPYKUHBI PaBHO
Macce?), TO BEIUYMHY MOMEHTA HWHEPIUH Tellda OTHOCHUTENLHO Ka-
KOH-THOO €ro OCH BpAIICHUS OMPEACISIOT AWHAMUYCCKH, METOIOM
KPYTUIBHBIX KoyieOaHuil. [IoHATHO, B OTJIMYKME OT MacChl, y Telia HeT
KaKOT0-THO0O OJIHOTO 3HAYEHWS MOMEHTAa WHEPIMH — OTHOCHTEIILHO
Pa3HBIX OCell BpAICHUS y OJTHOTO U TOTO XK€ Tella 3HAYCHUS MOMECH-
Ta WHEpHUU OyIyT pa3HbIMU. A ocell, OTHOCHUTEIFHO KOTOPBIX MOX-
HO KPYTHTh Telo, OECKOHEYHOe MHOXKECTBO. Pa3ymeercsi, HYKHO
paccMarpuBaTh M CIIy4aW BpallleHUS TEJ BOKPYT OCEH, BBIXOMSIIUX
3a rabapuThl Tena. B oTIHuYMe OT Macchl, 3TAIOHA MOMEHTAa WHEPIHH
HET — 3aJla4a JUIsl METPOJIOTOB Ha OynyIiee.

W3MmeHeHne opOUT Tel Mocie WX YAapHOTO KOHTAKTa OIpeeis-
eTCs TepepacnpeeieHieM MOMEHTa MMITYJIbCa TP €ro OOIIeM Co-
xparernn. OOIIero MaTeMaTHYEeCKOTO PEIIEHUs 3TOM 3a1adu HE Cy-
niectByeT. [ToaToMy HHM B OJIHOM Y4eOHHKE HE MPUBOIUTCS (HOPMYII
JUIS pacyéra Tepepachpe/ie/iecHuss MOMEHTOB HMMITYJIbCa Y Bpalllaro-
IIUXCSI TEJT TIPU MX CTOJIKHOBEHHH B PE3yJIbTATE IEpPeceueHHs OpOUT.
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Bcnomunas o macce, cienyer OTMETHTh pacipoCTpaHEHHOE 3a-
OMy>KJeHre O SKOOBI CBOOOJHOM BpAIllGHWU Tela BOKPYT HEKOETro
1eHTpa mMacc. HeT Takoro BpalieHus, MOCKOJIbKY B CBOOOJHOM IBH-
KCHUHM HET IMPOSABIICHUS TaKOTO CBOWCTBA, KaK Macca, a 3HAYWT, U
MPOSIBIICHUSI €€ TIEHTPa. A BOT O IICHTPE HHEPIINH B CBS3H C BIUSHHEM
MOMEHTa WHEPIINU Ha XapaKTep BpalleHus 3a0bIBaTh HE CTOUT.

[Tonararo, Temeps NOHATHO, YTO BMECTO TPEX 3aKOHOB JMHAMUKH
Y 3aKOHAa BCEMUPHOTO TATOTCHHsI JOCTATOYHO OJHOTO 3aKOHA WHEp-
uuu [anunes B yrouHEHHON Hamu (HOPMYJIHPOBKE, 0OPEMEHEHHOTO
COXPaHEHUEM YTJIOBOTO MOMEHTa (MOMEHTa MMITyJyibca). Be€ B coot-
BETCTBUU C COBPEMEHHBIM IPUHITUIIOM MapKETUHTA «TPU B OJHOMY.

Hanmname y Bcex BemecTBEHHBIX oOpa3zoBaHuii COIHEYHOM CHC-
TEMbl OTPOMHOT0 3HAYCHHUS MOMEHTa MUMIYJIbca — 3TO TOT (haKTop,
KOTOPBIN 00eCrieurBaeT HEMPEPHIBHYIO pa0OTy MeXaHHW3Ma ECHCTBUS
Ha0II0OAaeMBIX 3aKOHOMEpPHOCTeH. JIF0OOMy TpaMOTHOMY WHXKEHEPY
M3BECTHO: BaKHEHINEH XapaKTEPHCTUKON ITHOOOTO MPOMBINLICHHOTO
W3JIENHS SIBISIETCS MPENICKa3yeMOCTh €r0 MOBEACHUS (CTaOMIBHOCTB).
A oHa, CTaOMIIBHOCTBH, 00CCIICUMBACTCS, MPEXKIE BCETO, M3OBITOTHO-
CThIO. ['OBOpS SI3BIKOM CHCTEMOTEXHUKH (s OyIy 3TO 4acTO TOBTO-
PATH), HEOMPEACIEHHOCTh HEHTPaIN3yeTcsl N30BITOYHOCTHIO, 3aKOHO-
MEpHOCTh 00eCIeYnBaeTCs 3anpeesIbHON N30BITOUHOCThIO. [Iprpose
W3HAYalIbHO TPHUCYIIAa TeHUAIbHAS MPOCTOTA €€ CYTH, a0COOTHAs
PaIMOHABHOCTE W TaKas e abCOII0THAS SYKOHOMHYHOCTE "umeit”, u
aKkTyaJieH MPHHIWI — MHHAMYM 3aKOHOB W MHHHAMYM TEOPHH I
O0O0BSICHCHHS TTPUPOTHBIX SIBIICHUH.

Bce, mznoxxeHHBIE HaMH BBIIIE WS, HOCHIN 3BPHUCTHYECKHH,
YMO3PUTENbHBIN XapakTep. be3 skcrneprMeHTaIbHOT0 00OCHOBAHHSA
OHHM MOIJIM OBl OKa3aThCsl KaK BEPHBIMHU, TaK W JIOKHBIMH. B riaBe
«Experimentum crucis TpaBuUTaIu» TPUBEIACHO HEMAJIO0 Pa3HBIX
JKCIIEPUMEHTAIBHBIX (DaKTOB, MPOTHBOpPEUAIINX HJIEe BCEMHPHOTO
TaroreHusi. Ho atoro mano, TpeOyeTcss HaTypHOE SKCIIEPUMEHTAITBHOS
MOATBEPKCHHE, YTO JIFOOYI0 COBOKYIHOCTh TEJ, IIyTEeM COBMECTHOTO
Kpy4YeHUs,, MOXKHO HAJleJINTh CBOMM BHYTPHUCHUCTEMHBIM CBOWCTBOM
rpaButaruu. [1oATBEpIUTH 3TO MOXHO TOJBKO KOHTPOJIHPYEMBIMHU,
HaTYpPHBIMU SKCIIEPUMEHTaMU. TOJIBKO TaK, MHAYE YBS3HEM B CIIOPaX.
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DKcnepumenmansnoe 0060CHO8aANHIE UHEPUUOHHON CYMU 2PACUMAWUL

Hpotmoe IKCnepumernmaibHoe obocHosanue scex meopuii UMeHyemcst Hay4HbiM Memooom

[Tomararo,BBI y>k€ O3HAKOMHIJIMCH C BpalaTeIbHBIM ABIKEHUEM
0 y4eOHHKY JKCIEepUMEHTANBHON (u3uku Hemia P.B. 1o [4]-

MHoroe w3 BBIIIECKA3aHHOTO MBI MOXKEM JIETKO TOATBEPIHUTH
SKCTIICPUMEHTAILHO. YUHTHIBag oOemianue He mpuberaTh 0e3 Kpaid-
Hell HEeoOXOJAMMOCTH K MareMaTuke, OyJeM OIepupoBaTh O0Opa3HEI-
MU aHAJOTHSMH M MOHATUSMHU W3, Hampumep, paauoTexHuku. [Ipen-
crtaBuM (0003HAYMM) MOMEHT MMITYJIbCa Y IPOU3BOILHO BBHIOpAaHHO-
ro Hamu (¢parMeHTa BellecTBa 3emid (Tejla, MO-CTapoMy), CBSA3aH-
HBI C €ro BpalICHUSAMU BOKPYT IieHTpa 3emum U leHTpa CoiHila
COOCTBEHHOH COCTaBIISIIOIIEH OOIIEro MOMEHTa HMITyJbca Tela.
Jns pagmomoOuTeneii MOXKHO HCIIOJIB30BAaTh IOHATHE HECYIIeH. A
MOMEHT HMITYJIbCA, KOTOPBIA TEIy HaBA3BIBAEM, PACKPy4YUBas €ro
CBOCIO COOCTBEHHOW PYKOW Ha MPYKUHKE, OOBSIBUM BBIHYKICHHON
COCTaBJISIIONICH TIIaBHOTO MOMEHTa HMMITyNibca. Paamonroburenu Tyt
MOTYT BCIIOMHHTH 00 aMIUIUTYHOW WJIM YacCTOTHOH, a TO U (ha30BOH
Monymsnuu. OpOuWTa BpalieHWs Tena, PacKpydnBaeMoro Ha TMpy-
JKUHKE OTHOCHTENFHO HaIllero Teja, OyJdeT uUMeTh (MO0 TMOHSITHBIM
MpPUYUHAM) HE KPYrOBYIO M JIAXKE€ HE JJUIMICOMAANBHYI0, a Ooliee
CIOXHYI0 (QopMy. DTUM BpallleHHEeM (BBIHYKICHHONH COCTaBIISIIO-
ei) MBI HEMpephIBHO HM3MEHsAEeM o0Ilee 3HaueHHE MOMEHTa WM-
mynsca (IPOM3BOAMM MOAYJALMIO HECyllel), a, KaKk W3BECTHO W3
MEXaHUKH BpaIlaTeIbHOTO JIBHKEHHSI, 3TO M3MEHEHHE — M3MEHEHHUE
MOMEHTa WMITYJIbca — TIOPOXKIAeT MOMEHT CHIIbI, CUMITOMAaTHYe-
CKOE TPOSBJIICHHE KOTOPOTO B IUIOXMX Y4YEOHHMKAaX HA3bIBAIOT IICH-
TpoOEKHOW CHIIONH. MOMEHT CHIIBI — 3TO TIPOU3BOIHAS 110 BPEMEHH OT
MOMEHTa UMITyJIbca. B maHHOM cirydae Bapuaryii MOMEHTa UMITYJIbca
MIPOSIBISIOTCS B (POPME CHIIOBOTO OIIYIIECHHUS TOJIBKO TOT/A, KOTrJIa y
BpAIlaoIIerocsl TeJia eCTh pealibHas BEIICCTBEHHAs CBA3b C 3eMIIEH,
WHAaYe «MOTYJSIND BOSHUKHYTh HE MOXKET — HET KOHTaKTa, HET TO4-
KH OTOpPBI, HET «HECYIEei», HeT U3MEHEHUs] MOMEHTa uMmyibca. Ho
3TO TpeOyeT IKCIEPUMEHTAIFHOTO MOATBEPKAEHH. TONBKO CTPOTHit
(hM3MUYECKU OMBIT SBISCTCS PEIIAIONICH WHCTAHIIUCH IS JIHOOBIX
(hu3muecKkux Teopuil, KaKUMH Obl YOS TUTETLHBIMU OHU HE Ka3aiuch. B
WCTHHHO HAYYHOH TEOPHH CCBHIIKAa HA MaTeMaTHKy, KaKk Ha apryMeHT
JIOKa3aTeNbCTBa, — HEIIPaBOMEPHA.
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B nmonreepxkaeHue Haield KOHIEHIMY IPOBEACM YKCIECPUMEHT B
CTHJIC, WCIOJh30BAaHHOM [anmieeM NpHUIOKa3aTeIbCTBE HE3aBUCH-
MOCTH XapakTepa majicHusi Tela oT ero Beca. OH OJHOBPEMEHHO
cOpachiBan ¢ OallHu OJWHOYHBIC TEla W CBSA3KHM M3 OJMHOYHBIX TEI.
OOMHOYHEIC TENa W WX CBS3KH JBUTAINCH CUHXPOHHO W TQJald Ha
3eMJIF0 OJTHOBPEMEHHO, YTO TIOCITYXKHIIO SICHBIM DKCIIEPUMEHTAIbHBIM
ONPOBEPKCHUEM CTaHAAPTHOW MOJAETH APHUCTOTENsA, HO HE CTajo
JI0Ka3aTeIbCTBOM MPABOTHI [ anuies, He OTBETHBILEIO HA BO3PAXKEHUE
Wukeuzuiyn: "KaMeHb HUKaK HE MOXET NPOSIBISATH COBEPIICHHO
OJIMHAKOBOW HAKJIIOHHOCTH K BOCHPHUSATHIO HOBOTO JIBIXKCHUS WU
YBEJIMUCHUIO CKOPOCTH, B TOM Ciyd4ae, KOTJa OH YK€ JBUXKETCS C
OOJIBITION CKOPOCTHIO MJIH KOT/Ia OH JABMXKETCS MEIJICHHO".

Ms1 ke cTaHeM HaOMIOAaTh MOBEICHUE HEKOW Bpallaromieics
CBSI3KU (3aMKHYTOM CHCTEMBI) BEIIECCTBEHHBIX T, JETEKTHPOBAHHOE
OT BIUSHHS BBIHYXXJCHHOTO TJO0ATLHOIO MOMEHTAa HMITyJbca (OT-
JEIEHO OT Hecymiei). MOoXHO B35Th NPYXKUHY, MPUKPENUTh K €6
KOHI]aM JIBA MACCHUBHBIX KOMIIAKTHBIX IlIapa, a 3aTeM, 3aXBaTHB
OJTHO W3 ITUX TN PYKOH, PACKPYTUTH ATy KOHCTPYKIMIO (CHCTEMY
BpAIIAIONIUXCS TEJ) U PE3KO OTIIYCTHTH €€ B CBOOOJHBIN MONET, Kak
mokaszaHo Ha puc. 1. /[l jerampHOro aHamW3a NaHHOE JBIDKCHHC
MOJKHO CHSITh, HAIIPUMED, Ha KaMepy COTOBOTO TeiedoHa.

Br1 o0HapykuTe, 4TO, KaK TOJIBKO KOHCTPYKIMS YHIET U3 BaIIUX
PYK B CBOOOZHBIN MONET (COCTOSIHNE JIEBUTHPOBAHUS, KOT/IA Y CBSI3KU
HET HU TOYKU OIOpPBI, HU TOUKH MOJBECA, MHAYE TOBOPS — OTCYTCTBY-
€T IIOCTOSIHHAS BEIIECTBEHHAs! CBsI3b C 3eMJIEN), HATSDKEHHE Y IIPYKU-
HBI UCYE3HET. DTO MOXKHO HE TOJIBKO YBHIIETH (CHATH HA KaMepy), HO U
YCIBIIATH 10 XapaKTePHOMY KIIALAIOMIEMY 3BYKY COJM3UBIIMXCS BUT-
KOB NPYXHHBL. TO €CTh 9KCIIEPUMEHT JOCTYIEH Jaxke Ul CIeNbIX —
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WHBAJIHJIOB MEPBOU IpyNIbl 1O 3peHuto. [[OHATHO, Korja HeT Bapua-
[IMA MOMEHTa MMITYJIbCa, HET U MOMEHTa CHJIbL. Jlaxke ecim «OTKITo-
YUTHY» MPYKHHY OT IIapOB, TO U TOTJA BCE TPHU DIIEMEHTA W3 HaIleH
CBSI3KM OyIyT JIETETh JAJBIIC HEPa3JIydHO, HE pa3jeTasch B KaKHe-
00 «pa3HbIe CTOPOHEI». Hukakoro pazderaHus HU IIapoB, HA TIPY-
KUHBI, HU OT KaKoro IeHTpa He Habmromaercs. OHHM Kak OBl «CKiee-
HBI» MTOCTOSHCTBOM MOMEHTa WUMITYJbca. Pe3ynbTaThl MpeacTaBIcHbB
B Bueopoauke Ha FOTy0e https://youtu.be/ SEU tUgxpc

TeM, kKoro He yOeIriT TIPEIBIIYIIHA SKCTIEPUMEHT CO CBSI3KOH Tell
o [anwnero, mpeaaraeTcsi BOCIONB30BaThCS BPAIAIOIINMCS BEPOM
Boabl HeioTOHA, kKOoTOpOoe TOT BHEC B cBom «Hawanma...», mbITasch
000cHOBaThH a0COTIOTHOE JBMKEHHE. BOT ero onrcanue sKcriepuMeHTa
(«Hauana...», ctp. 34).

Ecin na 3a8880ii BEpERKE TOIRECHTE
COCYA 1, BpAMAR ern, 3akpYTHTL BEDEBKY, TIOKA OB e CTAHET COBCEM MeCTHOH,
BATEM AANOTHWTL Cocyi BoJ0H W, TIepHiAR CHEPEa HMECT® ¢ BOJON R MOKOE,
RHEIANARMM feHCTRHEM gDPFroff CHABI DUPHEECTH cocYi RO BPAIIEHNS R CTOPONRY
PACKPYTHRAHNA BEPEBKH, TO cocyA OVIeT DpoInTEaTh BPAIIATRCA, NDHEIEM 2TO
Epamente Gy1eT NoT1epEmBaATLeA A0ETATONHD 10300 PACKDPYYHBAHNEM BePemim,
Creppa MoRepIBOCTE BOAK OY1eT OCTABATHCH MAIOCHOH, KAK GBLI0 10 IBHKEHNA
COCY14. JaTeM COCYZ €WI0N, MoCTeNemHe IeHCTBYIONEH A& BOLY, 3ACTAHET
B €8 YUICTROBATH E CBoeM Bpaumenns. [lo Mepe ROZpacTanus RpATIONHE HOIA
GVRET NOCTENEHHD OTCTYDATE OF CEPEIAAR COCYIA W BOIRLIMATLCE N0 KPASM ero,
{(IpHEEMAA BOAIYI0 @0PMY NOBEPXROCTA (A CaM 10 UpofioBal 1eJarh).

HyxHO oTmate nomkHOe BHUMartenbHOcTH HploToHa: Boxa
BO3BBILIAETCS. K KpasM TOJIBKO MPH POCTE YIJIOBOW CKOPOCTH
(Bo3pacTanum BparmieHus). MBI K€ B HaIlleM JKCIIEPUMEHTE Tepei-
IEM Ha COBPEMEHHYIO «3JIEMEHTHYIO 0a3zy»: BMECTO Belpa HCIOIb-
3yeM IUIaCTUKOBYIO OYyTBUIKY, HE CTaHEM HEKOHTPOJIUPYEMO Kpy-
TUTh HUTH, Kak HeioToH m KaBenawmi, a BOCIONB3yeMCsl 3IEKTPO-
IPENIBI0 ¢ PETYIHPYeMBbIM (KOHTPOIHUPYEMBIM) YHCIOM O0OOpPOTOB,
YTO M300pakeHo Ha puc. 2.

Coenaem B BepxHel uyacTh OYTBUIKM OONBLIOE OTBEPCTHE IS
CBsI3U ¢ aTMocdepoi, a B HIKHEH JacTH OyTBUIKA — HECKOJBKO OT-
BEpPCTUIl Ul BBITEKaHUS! CTPyH BoAbl. Breixogum Ha OankoH 9-ro
9Ta)ka, HAIOJHSIEM IOATOTOBICHHYI0 EMKOCTh IOJIKPAIEHHOW BO-
JIOH, paCKpy4YMBaeM €MKOCTb BOKPYT BEPTUKAIBLHON OCH 10 BBICOKHMX
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000POTOB DJEKTPOAPENbI0, OTMEYaeM POCT WHTEHCHBHOCTU CTPYH
WCTEYEHUS BOJBI B TEMIIE IIPUPOCTA YTIIOBOW CKOPOCTH M OTITYCKaeM
pPacKpy4YeHHYI0 EMKOCTh B CBOOOJHBIN TONET BHU3 ¢ OankoHA.
31ech, IpHU WCIOIB30BAaHUU JPETH, JOCTATOYHO YTOOBI B TPOOKY
ObUT BHEAPEH CTEP)KEHBb M3 XPYIKOTO0 MaTepuaia — Ka4Hyll APENbio B
CTOPOHY, CTEp)KeHb MepeIoMMiIcsa, OyThUIKa yIjia B CBOOOMHBIN IMO-
nér. Kak Tompko Bpamaromiascs OyTbuika YHAET B CBOOOTHBIA TMO-
NET, BBITEKaHWE CTPYyH W3 OYTBUIKK MpeKpaTtuTcs. Her omopsl — HeT
JaBJICHNS, HET M3MEHEHHNS MOMEHTAa HMITYJIbCa, TIOCKOIBKY YTIIOBas
CKOPOCTH OOJIbIlIE HE MEHSETCA, HET 1 MOMEHTa CHJI. DTOT JKCIIEPH-
MEHT, Ha OOHYC, JOKa3bIBa€T M OTCYTCTBHEC JCUCTBUS KaKHX-JIHOO
IIEHTPOOEKHBIX CWJI y cBOOOmHO mamaromeld Ha CoNHIIE W paBHO-
MEpHO Bpallarolielicss BOKpyr cBoeld ocu 3emin. BoT ecnum Obl, B
COOTBETCTBHH C TEPBOOBITHBIMU CYCBEPHUSIMH, BPAIIAIONIYIOCS 3eM-
JI0 JIepKanyd KHUTHI, KaK Ha CBOEM HOCY JIepKaT BPAIIAIOIIHUNACT M4
NenbGUHBI B aKkBamapke, TO 3QQEKT «IIeHTPOOEKHOW CHIIBD) JIETKO
ObUTO OBl OOHAPYIKUTH.

4

¥
L

Puc. 2

IIpou3BenEHHBIE OMBITHI AEMOHCTPUPYIOT TONBKO TO, YTO MpPE-
BapUTENFHO pAacKpydeHHas CHCTeMa BEIIECTBEHHBIX TeNl (CBs3Ka),
OTTIpaBJieHHAs B CBOOOJHBIN TOJNET, HE UMEET TEHACHITMHN K PazlIéTy
BXOJSIIUX B €€ COCTaB TEJ B pa3Hble CTOPOHBI, U UTO AJIS STOTO HU-
KaKOW «CHJIBI IPUTSHKSHHUS» HE HY’KHO — JOCTATOYHO IEHCTBUS 3a-
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KOHa COXPAaHEHMsSI YyTIOBOIO MOMEHTA. A YTO MPOU3OUIET, €CIU MOo-
MBITAaTHCSl BRITAUIUTH U3 BpalaloOUICHCs CBSI3KU oAHO u3 Ten? byner
JI1 OKa3aHO COTMPOTHBIICHUE TOW ITOMBITKE W OYIIET JIM TEIO TAHYTh-
cs Hazaj, B CBA3KY? MoxkeTe MpOBECTH KOHTPOJIUPYEMBIM SKCHEpH-
MEHT Ha ce0e, MPEJCTaBIIsAsL CBOE TENO Kak HEeKyr cBs3Ky. [lns Ha-
yaja 3KCIIEpUMEHTa HaJIeHbT€ KOHbKU W BBIMAUTE Ha JIEN, cAeiaiTe
HECKOJIbKO B3MAaXOB BBINPSMJIICHHBIMH PYKaMH, 3alIOMHUTE OILYyIIC-
HUE CTENEHU HArpy3Kd Ha Bamu pyku. Jlamee, packpyTuUTech Ha
KOHBbKaX C TMPWXATBIMH K TYJIOBWINY pPYKaMH, a 3aTeM pPE3KO BHI-
OpochTe PyKH B CTOPOHBI, KaKk TMoka3aHo Ha puc. 3. Konrpomupyiite
CBOH OIIYILIECHUS B MPOLECCE NMEPEMEIICHUS PYK OT TYJIOBHUIIA BBEPX
Ha ypoBeHb ied. be3onacHee ckameiika JKyKoBCKoro, Ho €€ HalTH
TpyZHEEe, YeM KOHBKH.

T w 4
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e o
&
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Puc. 3

Brl momyunte 4€TKoe OurynieHne COMPOTUBICHHUS 3TOMY JIBIKE-
HUIO, TTOXO0Kee Ha JIeUCTBUE MPUTSHKEHHUS PYK K TYJTOBHILY. 3alIOMHU-
TE€ OILIYIIEHWE CTENCHW HArpy3KH Ha Ballld PYKH, OLIyIIEHHE, OyATO
OBl BaIlll PyKH MPUBS3aHBI PE3MHOBBIMHU XI'yTaMH K TynoBHILy. [loka
[TOMHHTE CBOM OILIYLIEHHS, BOOPYKUTECh 3CHaHAECPOM, COETUHEHHBIM
C NMPYXUHHBIMHU BECaMH, PACTSAHUTE €r0 10 JOCTH)KEHUS paHee IMOJTy-
YEHHOTO OLIYIICHHS, IO TOKa3aHUsIM NMPHO0pa OLIEHUTE Bally CIO-
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COOHOCTB CO3/IaBaTh «CUJIY TATOTeHUs». Ho KoHTpomupyiite cebsi, He
MepeyCcepACTBYHTE, a TO e YyroAuTe B YEPHYIO IBIPYy HEHAPOKOM, a
MHE TIpenbsSBAT OOBHHEHHE. Brpouem, 3TOT IKCHEPUMEHT HE CIIHII-
KOM yOe/IHTENeH, BCE-TAaKU TYT YEJIOBEK HMEET TOUYKY OIOPEHI.

Jlaynee mpencraBieHa cepusi 0oyee yOSIUTEIBHBIX SKCIICPUMEH-
TOB, AEMOHCTPUPYIOUINX CO3JaHHE TPABUTHPYIOIIUX OOBEKTOB, IKC-
MEPUMEHTOB, MPOBEIEHHBIX B HOPMAIBHBIX KIMMATHYECKUX YCIIO-
BHSX, Ha YCTaHOBKE, COOpaHHOW W3 MOAPYYHBIX CPEACTB. S mMoHU-
Maro, He BCSKHIl YEJOBEK MOXKET KPYTHTHCA Ha KOHbKax 0e3 pucka
it xu3HU. U OpocaTh TsHKENBIC BpAIIAIONIUECs CBS3KU MPEAMETOB
¢ 9-ro staxa (u BbIIIE) 0€3 MPOBEIACHUS OPraHHU3AIMOHHBIX MEpO-
MpUATHH, 00eCIIeunBaOMUX 0€30TacHOCTh JIIONICH W MPUITAPKOBAH-
HBIX y JioMa aBTOMOOWJICH, Henb3s. Ha mpoBeaeHne SKCIIepUMEHTOB
HEO00XO0MMO TIOJTYYUTh MUCHBMEHHOE COTJIaCHe BCEX JKHUIIBIIOB J0Ma,
oTy4uTh pazpemenre B MUC, mommmmu, obm3apase. Ha Bcé Bpems
MPOBEICHUSI SKCIICPUMEHTOB JOJDKHO OBITH 00ECIIEUEHO MPUCYTCT-
BHE Opurazbl CKOPOW MOMOINHY, TOXKAPHBIX MAIMH, Hapsaa MOJH-
MM, TpeJCcTaBUTeNIe palOHHOW aJMUHUCTPALINH, BKIOYas MPOKYy-
patypy. He 3a0ynsTe 0 mpecce. 30Ha MpoOBEJCHUS SKCIICPUMEHTA TI0
BCEMY TEPUMETPY JOJDKHA OBITh OTOPOKEHA MPeXyHpekIaroNuMu
3HaKaMu «OCTOPOKHO, TPABUTALUA», KPACHBIMH (PIIaXKKaMH, TOJIXK-
HO OBITh BBICTABJICHO OLCIUICHHE W3 aKTUBUCTOB ajlbTECPHATHBHOM
Hayku. CyeThl MHOTO, HO TaKoBa JSKCIIEpUMEHTaJbHas Hayka, OHa
TpedyeT XepTB. JTO BaM HE IICH Ha KCH YMHOXath! Bcmomuute
Puxmana, na u [anunero, He NPHUHSABIIEMY HEOOXOIUMBIX MeEp
6e3onmacHoctr, CsTas VHKBH3WIUS AOCTaBHIA HEMAaJl0 HEIPHUST-
HOCTEH, XOTS TaK U HE COXIJIAa. A HaIllK CIEAYIONIHE SKCIIEPUMEHTHI
MPEAINOJIaralT UCII0Ib30BaHUE TIPOIECCa TOPCHHUS.

Wtak, HaunMHaeM ONMHCaHUE JAHHBIX AKCIIEPUMEHTOB. 3€Ch JKema-
TENBbHO 3a0paThcsl Ha OOJNBIIYIO BHICOTY, HAIIPUMEDP Ha BHICOTY JBA/IIa-
TOTO 3TaXa. B ceTuarklii MEIIOK, B KaKWX MPOAagTcs Ha PhIHKE Kap-
TOIIIKA, B KAYECTBE HAYMHKU TIOMECTHUTE TSIKENBIE TIPEAMETHI U BCSUeE-
CKYIO BETOIllb, IIPONUTAHHYIO TOprovel >KuJKocThlo. [lanmee, Boopy-
JKUBIIIHCH AJIEKTPOJIPEIBI0 U KaMEpPOW COTOBOTO TeledoHa, CleayiTe
cXeMe DKCIIepUMEeHTa, TTOKa3aHHOH Ha pHc. 4.
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Puc. 4

B mo3uruu 1 Ha purc. 4 moka3zaHO UCXOAHOE MOJIOKEHUE MEIIKA C
HAaYUHKOM, TPOMUTAHHOMN roproyen XKUJKOCThIO.

B mozunmu 2 oToOpak€H TOT ke MEIIOK B MPOIIECCE ero PacKpy-
YUBaHUS TI0 YaCOBOM CTpelike napenbro. O0paTuTe BHHUMaHUE, C POC-
TOM MOMEHTa MMITYJIbca (YBEJIUYCHUE YIIIOBOH CKOPOCTH BpallleHUS
NP HAJTMYUW TOYKU OTIOPHI) COACPIKUMOE MEIITKa MPIKUMAETCS K €T
BHYTpPEHHEH MMOBEPXHOCTH, PACTATUBAET €TO.

B mosuium 3 mokasaHO OTHENEHHWE PacKpydeHHOrO MeIIka OT
omnopkI (Touky moaBeca). Ilopsamok AecTBUI TYT TOT XKe, 9TO U B DKC-
TIEPUMEHTE C TUIACTUKOBOW OYTBUTKOM, HO CONEPKMMOE BPAIIAIOIIETO-
Cs MEIIIKa Tepe/l OTIPABKOW B CBOOOJHBIN IMOJIET IMOKHUIACTCS, YTO
MTOKa3aHO KPACHBIM IIBETOM.

B nmo3unuu 4 mokazaHo BpamlaTeNbHOE IBIKCHHE COACPKUMO-
ro MeIlKa I0cJ€ CrOpaHus caMmoro cervaroro Memka. HaOmomaem
1 GUKCHpyeM Ha KaMepy: NMpeIMEThl M3 MEIIKa BpaIlaloTcs U Jajee
CJIEIyIOT HEepas3llydyHO, HE «pas3jeTaloTcsd B pa3Hble CTOPOHBDY. Bcé
BEpHO, BEIb MOMEHT UMITYJIbCa HE MEHSETCS, I MOMEHTA CIJI, Heo0-
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XOJIUMOT0O JIJIsi U3MEHEHMsI UX OpOUT He BO3HWKaeT. Ho eciu MbI B
MEILIOK MPEIBAPUTEIBHO TMOJOXKUM JBa MPEAMETa, COCAMHEHHBIX
MPYXKUHKOW (OIWH W3 TPEIMETOB JOJDKEH OBITh 3HAYUTENIHHO Mac-
CUBHEE, a CXKAaTHE MPYXKHUHKH JIOJKHO OBITh 3a()MKCHPOBAHO TOPIO-
Yell HUTHIO), TO MOCIE MEPErOpaHHsl HUTU B MPYKUHKE MEHBIIUI
MpeIMeT BBICKOYMT 3a TPEAeNbl OOIIEr0 BPAIAIOIeTocs MAacCHBa,
CTaHET JIBUTAThCS KaK CIYTHUK IO JIUIMITUYCCKOW OpOUTE BOKPYT
Hero. JTO SIBICHUE MOKa3aHO B MO3ULMH 4 3eNEHBIM BeTOM. Ho MBI
emé He TOoKa3aau COOCTBEHHO IPOSBIICHHWE NACHCTBHS HaIIEH TpaBU-
Taluu. DTO AEMOHCTPUPYET CACAYIOMINI SKCIIEPUMEHT.

B no3uiuu 5 nokazaHo, 4TO €Clid CPeJu PacKpy4deHHbBIX Mpeame-
TOB TIOMECTUTh HETOPIOYYIO 00OJIOUKY IIapa, COSTUHEHHYIO C 3amoJ-
HCHHBIM CXKaThbIM BO3JYyXOM OaJUIOHYMKOM, TO TIOCJIC TEpEeropaHus
OJIOKMPOBKH KJIaraHa OayuloHYHMKa 000j04Yka mapa Hamgyercs. OKpy-
Karomme e€ mpeIMEThl He TPOCTOo 00MersT e€, a OyayT B He€ BIUBATh-
Csl, CTPEMSICh BEPHYThLCS Ha OpOUTY, ONPENCIEHHYIO NX MOMEHTOM HM-
IyJIbca B MOMEHT, Korza 00oj0uka Imapa He Oblua HamyTa. A eciu
MIPUMEHUTH arperaT ¢ MPY>KUHKON U3 IPeIbIAYIIEro SKCIIEPUMEHTA, TO,
MY ONpeACIEHHOM TOI00pe YIPYTOCTH MPYKUHBI, TIPEAMET HE OyIeT
JBUTATHCS YK€ HE MO DJUTUITHYECKONW opOwTe, a 1o OaIHCTHYeCcKOi
TPACKTOPUU PYXHET Ha MOBEPXHOCTh HAAYTOTO LIapa.

Tenepb, ¢ y4€TOM pe3yJbTaTOB HAIIMX 3KCIEPUMEHTOB, pac-
CMOTPHUM peajH3alfi0 KOHCTPYKTHBHOTO IOAXO0JAa K CO3/aHHUIO SB-
JICHUS TPaBUTAIMU B OOJIBIIOM MaciiTade, BIUIOTh JI0 TUIAHETAPHOTO
ypoBHA. MeToJ1 HaJleJIeHUsI TeJl CBOMCTBOM I'paBUTAIIUU MTPOCT.

bepém oaHOPOHBIN BellleCTBEHHBIH 1Iap pajuyca I ¢ MOMEHTOM
WHEPIUU i, pa3orpeBaeM ero 0 mnepexoia B *KUAKOE COCTOSHUE, pac-
Kpy4YMBaeM IIap 10 MOJIY4YeHHS UM MOMEHTa UMITYJIbca, paBHOTO M, 1
HaJlyBaeM €ro Kak MbUIbHBIM My3bIph A0 paauyca R. Ero momeHT
HMHEPIUU BO3pacTET A0 3HadeHus I, yrmoBasi CKOPOCTh YMEHBLIUTCS
70 3HAYEHHS, COOTBETCTBYIONIEIO COXPAaHEHHIO MOMEHTa WMITyJIbCca
M. «3amMopo3uB» 00OJIOUKY IIapa 0 OTBEPIACHHUS, MBI TEM CaMbIM
3aKperM YacTHUIlbl BEIIECTBA HA YYXKJOW I HUX OpOUTE, HAa KOTO-
PYIO OHH «HE mocTaBieHb». Ho Beap kakaas yacTuma 000JI0UKH CO-
XpaHWIa MOMEHT KOJMYECTBA JBWKCHHS, MOJIyUYCHHBIA IPH HCXOJ-
HOM packpyunBanuu! M30aBUTHCS OT HEro HEBO3MOXHO. [losTOMy
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mobas yacTuua OOJBIIOrO IIapa, OTOpBaHHAs OT JH00OH TOYKH ero
MOBEPXHOCTH (TIOTy4YMBIIasi CBOOOAY), OyIeT HANpaBIATHCS B CTOPO-
Hy IIeHTpa mapa (a Kyma ke eme?) cama co0oi MHEPITMOHHO 10 Op-
oute, omnpenenéHHON HAJMYHBIM MOMEHTOM KOJIHWYECTBa JIBMXKCHUS,
M0 TaK Ha3bIBaeMOH OaUIMCTHYECKOH TPAaeKTOpPHU. A peasbHO — IO
CIIApaNH, €CIIH, Pa3yMeeTcs, MPeoIoyieeT 000JI0UKY (T.. MO TOH ke
TPaeKTOpHUH, TI0 KOTOPOW OHA OKa3zanack B 0000UKe my3bips). Mimen-
HO U3 «11000i1» TOYKH, BKIIOYasI TOJIOC.

Jl5is mOHMMaHus STOTro (aKTa clelyeT OTMETHTh, HAPUMED, YTO
Bpamamomuiics Gurypuct, cBois M pa3BoAs PYKd, MEHSIET MOMEHT
WHEpLHH Tela H, Onarofapsi COXpaHEHHI0O MOMEHTa KOJIMUECTBA  [IBU-
JKEHUS, MEHSET YTJIOBYIO CKOPOCTh
Bpamenus. Ho He ToOnpKO TOTnA,
KOTJa Pa3BOAMT PyKH, HO U KOTAa
npucemaer (MIA HAC ITO Ba)XKHO) U
BHITIpsIMIIsieTcsl. VI3MeHeHne MOMeH-
Ta UHEPLUUH Tejla U 37eCh NPUBOIUT
K H3MEHEHHWIO YTJIIOBOM CKOPOCTH
BpaleHusl. BaXHOCTb yKa3aHHOTO
00CTOSITENCTBA CTOUT B TOM, 4TO
OHO TO3BOJIIET TIEPEUTH OT IJIOCKO-
ro (01MHONMOJOOHOTO)  T'PaBHUTH-
PYIOIIEro 00beKTa K 00BEKTY IIIapo-
00pa3zHOMY WJIH TOPOITOJIOOHOMY,
KaK Ha PHCYHKE.

Ha puc. 5 noka3aHo, KaKk ¥ HaCKOJIbKO MOXET U3MEHUTH CHOPT-
CMEH BEJIMYHHY CBOETO MOMEHTA MHEPLWH, MAaHEBPUPYS TYJIOBUIIEM
W KOHEYHOCTSIMH. A W3MEHEHHEe MOMEHTa WHEpILWH, IPU COXpaHe-
HUW 3HAYEHHS MOMEHTa WMIYJbCa, BENET K COOTBETCTBYIOUIEMY
W3MEHEHUIO YIJIOBOM CKOPOCTH BpalleHUs. PUCYHKM B3ATBHI U3
yuebnnka ¢u3uku P.B. Tlomsa. «MexaHuka, aKkyCTHKa W YYEHHE O
temiote» (Tom 1, ctp. 104), 1 mox prUCyHKaMHU Bbl OOHAPYKUTE OpH-
THMHAJbHBIE HOMEpa PHCYHKOB, HCIIOJb30BaHHbIE B yueOHuKe. [la-
jee, Ha pUC. 5, Mbl BHIUM, YTO YEJOBEK, TOJBKO IMO-Pa3HOMY KOH-
LEHTPUPYS YacCTH CBOETO TeJla, MOXKET MOYTH Ha MOPSIOK U3MEHUTH
CBOIl MOMEHT WHEPIIUU M, COOTBETCTBEHHO, YTIIOBYIO CKOpPOCTD.
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Puec. 124. Puc. 125. Prc. 126.
O=12xz- M2 O=8we- Mm% 6=23rre M3,
Puc. 124—126. MomeHuTbl uHepLUM ue-
JOBEKa B PasHBIX mMolokenuax. Crpea-
KH IOXa3bIBaloT HanpagsJgenne oceil

BpaIenns.

Puc. 5

A mna CJICOAYIOIIEM ACMOHCTPUPYCTCA NPUMCHCHUEC BO3MOXKHOCTHU
Bapualiui MOMCHTA MHCPIUHU, ITPU COXPAaHCHUNU MOMCHTA UMITYJIbCA.

Ipasepsi. a) Hpoeyn Seaaem casvmo-mopmase. Crerka Hawjo-
HlleI_UHCh Bnepen, no Gonpmed 4acTH ¢ NOJAHATHIMH PYKaMu, OH c006-
waer cefe Bpawaresshu#t umnyasc. CoorBercTByio-
ran oco OTmeuesa Genodl Touxo#t ma puc. 138, a.
AT0— 0oCb € HAUDO/BIIHM MOMEHTOM HHEPILHH.
YrioBag CKOpPOCTL eine Mana. MomenToM noswe
npurys nonbupaer Teno B noiokenne 138, A
M B 9TOM nNOJOMEHHE OTMedellHad OCb OCTaercd
OCLI0 € HQuOOAbULEM MOMEHTOM HHEPIHH, HO CaM
STOT MOMEHT pasa B Tpu yMedbuwaercd. Caepopa-
TEAbHOQ, YrJ0Bas CKOpPOCTb MO 33dKOHY COXpaHeHus
nmnyabca yrpausaerca. C srtolt 6oabimoft yraosoh
CKOpPOCTBI0 NPHTYH BBHINOAHACT ONHMH, ABA WAM jfaXe
TpH NOAHBIX 000poTa. 3aTeM R HYXKHOe MrHOBeHHe
OH CHOBAa YBEJIHWYHBAET CBOH MOMeuT HHEpPLUH, BbI- Puc. 138. Msmcue-
npaMass Teso. C Manoft yraosoil  CKOPOCTBIO OH  yye' woyeura u ep-
npuzeMmieTcs. TeXHNKA NPHIKKA XOPOIWMX UMPKOBBIX IME TIPH CATLTO.
4APTUCTOB C TOUKH 3peHHA (QU3UKA OYeHb IOYHNTENb-

Ha. Ilna npebiKa HEOBXOAMMA MPEX/Ie BCEro CMeNoCTh, IMpuiiox — neno
HeproB. O HeoOXoaHMOM BpaweHWH 3a00THTCA ABTOMATUHECKU 3aKOH
COXpaHeHHs BpallaTe/J bHOTO UMNy.JbCa.

@ )

28



Ilonos b.M. Texnonozuss u memaguzuxa epasgumayuu

[ToHSTHO, YTO CHATH TPAaBUTALMOHHEIN 3()(EKT ¢ BelecTsa, B3s-
TOTO U3 BEIIECTBEHHOTO TeNa 3eMJIM, MOYKHO TOJIBKO 0OpaTHOM Tepe-
packpyTkoii Tena. Yto, COOCTBEHHO, U JeNlacT paKeTa, U3MCHSIOIAs
MOMEHT UMITYJbCa CITyTHHKA, TEM CaMbIM TEPEBOMAIIAS CITyTHHK C
TTOBEPXHOCTH Bpararomieiics 3emim Ha OpOUTY, KOTOpasi HE yIHpaeT-
cs B 3emiro. BemectBo 3emin yke HaieJIeHO OTPOMHBIM MOMEHTOM
HUMITYJIbCa, & «IPOTHB JIOMa HET MpHuEMa, pa3Be TOIBKO TOT JKE JIOMY.
Jlasxe KONMAyHBH, JIETKO CHUMAIOINIWE «BeHelr 0e30paurs» 3aKinHa-
HUSMH, TYT TACYIOT, HE MOTYT CHSTh C BEIIeCTBa 3€MJIM «BEHEI[ YCT-
pemiieHus k 3emiiey». Marusi He BCeCHIIbHA, BCeCHIICH ToiIbKo OH, co-
TBOPMBILIMI Halll MycTOTENbIN mapuk. Ho 3aTo y BemecTBa 3eMiau HET
HUKAaKNX OCHOBAaHWH Ha YCTpeMJICHHE, HallpuMep, K IMOBEPXHOCTH
Jlynbl. Ha 310 cTpemiieHue BeniecTBO 3eMIld HE 3alporpaMMHUPOBAHO
COOTBETCTBYIOIINM BpalieHreM. BrpoueM, kak u y BemiecTBa JIyHBI
Ha CTpeMJIeHHe K moBepxHocTH 3eMin. 1Ipu TakoM packiane moJEThI
aMepuKaHieB Ha JIyHy BBRITJIAIAT MOYTH peanbHo. Jla uto Tam JlyHa?
YKe BEIIECTBO, OCTABJICHHOTO Ha OPOUTY CITyTHHKA, CTPEMIICHUE K
3emite TepseT Mo myTH Ha opouTy. Y 94TOOBI BEelECTBY CIIyTHUKA BEp-
HYTh CTpEeMJICHHE K 3eMIIe — BEpHYThCS Ha 3eMITIO C OPOUTHI — HY)KHO
COOTBETCTBCHHO YMEHBIIUTh MOMEHT KOJMYECTBA JBWKCHUS, 3aTpa-
TUTH CTOJILKO K€ TOproYero. ' oBopuTe, IoMoracT TOPMOKCHHUE aTMO-
cthepoii? Ho Tema BeIIETUTCS CTOIBKO XK€, M YXKE HE B JI03aX pake-
ThI, @ Ha KOPIIyCe CITyCKaeMOro arnmapara.

YcrpemieHnue BemecTBa 3eMIM K 3eMiie JIOKaTbHO, OHO UMEET
TJIaHETapHBIN MacImTad, HO, BO3MOXKHO, He Bhimie 100 KUIoMeTpoB.

Jlumenne nzobperareneii Hame 1 Ha CO3/IaHNE JICTAIOMINX Tape-
JIOK M3 BEIIECTBAa 3eMITU KOMIICHCUPYEM TOJIAPKOM JIPYTHUM JFOISIM —
CTOPOHHUKaM TECOPHH TOJIOW 3eMIIM M KOHCTPYKTOpaM, PEIIArOIINM
Mmpo0yieMy CO3/IaHUSl MCKYCCTBEHHOW T'PaBUTALMK BHYTPH KOCMHYE-
ckux kopabneit. Koprryc kopabmist 1omkeH uMmeTh (GopMy Iiapa WiId
Topa u 00JaaTh CIIOCOOHOCTBIO K pacTsokeHuro. s co3maHus uc-
KYCCTBEHHOH TpaBUTAIlMM HYKHO HaayTh map (Top) Kopmyca Ko-
pabisi 6e3 W3HAYATBLHOTO PACKPYYHMBAaHUS, a 3aTeM PACKPYTHTH €ro
BMECTE ¢ KOCMOHABTaMH W «BBITYCTUTH Map» JJIsi YMEHBIICHUS pa-
nuyca 1mapa (topa). Teneppb 1000 (parMeHT BelIecTBa, OTACIEH-
HBI OT BHYTPEHHEW MOBEPXHOCTH KOPaOJIsl, BKJIIOYAs Tejla KOCMO-
HAaBTOB, Bcerja OyleT B COOTBETCTBUU C HAIMYHBIM MOMEHTOM HM-
MyJiIbCa CTPEMHTHCS HAPYXKy, 3a MpeAeiabl O0OJOYKH Iapa, CTpe-
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MUTBCSI MPUXKATHCA K BHYTPEHHEH MOBEPXHOCTH IIapa — MajgaTh Ha
Heé. B mpuHITHIIE, KOHCTPYKITUS KOpabiisi MOKET OBITh HE HaIyBHOM,
a pa3nBmxHOU. Ho omepanys CTHIKOBKH CTaHET MPOOIIEMaTHYHOM.

B mepcnekTuBe 3TOT croco0 MOXXHO UCTIOJNB30BATh YIS Hajele-
HUS TpaBUTAIlMEH IIAHET, MPUCITOCOOJIECHHBIX K OOWTAaHUIO B COOT-
BETCTBHH C TEOPHICH Mool 3eMin. A WMEHHO, TIOCJIE BBITIOTHEHUS
MOCJIEI0OBATEIBHOCTH ONepaluii HaJAyBaHUA, PACKPYUUBAHUS, CIyBa-
HUAS — JIIOMA W BCE NBIDKAMOE OyIyT YBEPEHHO IMEpEMEMIaThCs II0
BHYTPECHHEH MOBEPXHOCTH IMOJION IUIaHeThl. DDPEeKT ycTpemiieHne K
IIOBEPXHOCTH IUIAHETHI HACIIEAYETCS YEepPE3 BELIECTBO.

31ech y uuTaTenae MOXKET BOSHUKHYTh BOMPOC: a BEPUT JIU aB-
TOp B KOCMOHABTHKY? W cumTaer €€ CUMIITOMOM MHPOBOTO 3aro-
Bopa? [TomHUTE PUITEM «ATBIOTAHT €TI0 MPEBOCXOIUTEILCTBAY?

— [TaBen MiBanoBuy, Bel mmuon? — [lonumaete, Ilets. ..

Hanetrocs, Be Mens morsumd. [Toapooroctu B IIPUJIOXXEHNU 2.

IIpumeuanue. B nanHOM pasiesie aBTOp UCTIOIB30Bal MAJIOM3BECTHBIH
B HAyKe MPUHIUIT pa3jesieHus 3PQEKTOB IS BhISBICHUS MPUYUH YCTPEMIIE-
HHUS TeNl K 3eMJie, U OPUHUHI O0benuHeHus: 3(GEKTOB, AN TEXHOJIOTHH
OpraHM3alyy MPOU3BOJIBLHON TPYIIIBI BEMICCTBEHHBIX TN B JIOKAJIW30BAHHYO
B CBOOOJHOM IPOCTPAHCTBE TI'PAaBHTHPYIOLIYIO accoumanuio. [IporexkaHuio
MPOLIECCOB B MPHUPOJHBIX CUCTEMax CBOMCTBEHHO CHauyalia BO3HUKHOBEHHE
UMIOYI6CHOTO 3(dexTa ¢ BBIIEIEHHEM SHEPTHH, 3aTeM, Yepe3 KOPOTKHil
MIPOMEKYTOK BPEMEHH M MHOT/IAa B APYTroM MecTe, 3P peKTa ¢ MOTIO0MEHUEeM
sHepruu. Eciu ux cymeTh pa3[enuThb, TO MOXKHO MEPEHANPABUTH IIOTOK NPH-
POIHON aKTHBHOCTH B HY)KHOE JUIsi CHCTEMbI Pycio. JTa 3ajava YCMEeIIHO
pelaercst BHEJAPEHUEM B CHCTEMY areHTOB-TpeoOpa3oBarelneil rucrepesuc-
HOTO THIA, PEATH3YIOUIMX HAKOIUICHHE C HACBHILICHHEM. B TEmIoBBIX Haco-
cax 3Ty pOJib BBIIOJHACT XJIaJareHT, B PATHONPUEMHBIX YCTPOHUCTBAX — JIU-
noJib [eplia, B HAIlIEM CiTyyae — BapUallid MOMEHTA UMITYJIbCA.

B eBpomneiickoil Tpaauluy MBILUIEHHE CTPOUTCS Ha JIOTUKE ApPHUCTOTE-
JIs1, 4TO-IMOO TOJNBKO CYLIECTBYET WJIM HE cymiecTByeT. Ho ecTb M TpeTbs
(dhopma OBITHS, TIPE/ICTABICHHAS B MHIUHCKOW (hUIocopuu Kak TO, YTO Cy-
LIECTBYET MPHU OIpPEACICHHBIX 00CTOATENILCTBAX U HE CYLIECTBYET CaMO MO
cebe. Jlns ee 0003HAUEHUS MCIONB3YIOT CJIOBO Mais. Hampumep: paccMoT-
puM Oemblit Kpyr Ha 4epHoM ¢oHe. ['paHnna Mexay YepHBIM U OCNbIM IIBe-
TOM HE MPUHAJJICKUT HA OEJIOMY, HH YEPHOMY, HO HIMEHHO OHA OTpEACIIseT
TO, 9TO MBI Ha3zbiBaeM (HopMoH Kpyra. Ota (opMa CYIIECTBYET TOJNBKO MPHU
COBMECTHOM HaJIMYMM OEJIOr0 M YEpHOTO L(BETa W HE CYIIECTBYET cama Mo
cebe, M03TOMY OHa 00JagaeT NpuUpooii Maiin. Y OHATHO, TpaBUTALIUS HMe-
€T Npupoy Maiiu!
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Experimentum crucis rpaBuTanumn

DKrcnepumenm ycmanasiusaem npasua,
ouxmyem ux Ilpupooe, nuwias eé mem camuvim 803-
MOJCHOCIU OMBEUAMb 8 NOHYIO CUTLY.

Ora m1aBa Moryia Ol OBITH TIEPBOM, HO HAIlla IEJIb COCTOUT HE B
KPUTHKE CYIIECTBYIOIIMX TEOPHUH, a B IIOMCKE UCTUHBL. Y HAC IOSBU-
Jlach CBOSI KOHLIETILIMS TPpaBUTaLUM, 10 He€ cyliecTBoBanu apyrue. He-
00X0ZMMO CpaBHEHUE ITUX TUIIOTE3 110 raMOyprcKoMy CUéTy, METOJIOM
Experimentum crucis.

Korna nBe paznuuHble THIIOTE3HI KQXKyTCSl COTJIACHBIMHU C U3BECT-
HBIMHU (PaKTaMH U BO3HHKAET 3aTPyIHEHHE OTHOCUTENBHO TOTO, KOTO-
PYIO U3 HHX CIENyeT CUMTaTh UCTHHHOMW, TO 3aJa4a CBOJUTCS K TOMY,
9TOOBI OTHICKATh TaKOH (PAaKT, KOTOPBHIA HaXOAMJICS OBl B COTJIACHU C
OJHOHM THIOTE30H M MPOTHBOpeUnN Obl Ipyroil. HaxoxneHnne Takoro
¢axTa Ha3piBaeTcsa Experimentum crucis (pemrarommii 3KCIepuMeHT).

Hwxe npusozasrcs HeKoTopele (akThl, KOTOPbIE HE TOJIBKO IPO-
THUBOpEYAT CYLIECTBYIOIIUM TEOpUAM (IMIIOTE€3aM) I'PaBUTAIMU, HO U
HE HaXOoIT Pa3yMHOI'0 OOBSICHEHUS B UX paMKax, IIPU 3TOM HAEAJIBHO
COTJIACYIOTCSl C Halllell MHEPIMOHHON KOHIIeNINeN rpaButanuu. boiee
TOro, ()akToB, MPOTHUBOpPEYALIMX HAllled KOHLEIIWH I'PaBUTALNH, W3-
JIOKEHHOM B IPeABIAYILEH ITIaBe, BOOOIE HE CYLIECTBYET.

Y 3emnu nem ounamuueckoii peaxyuu na Jlyny

VY JlyHbl eCTh OJJHa OCOOCHHOCTH: OHA BCErjia MOBEPHYTa K HAM
OJTHOM W TOM K€ CTOPOHOM. DTOT (haKT JAaBHO HE HAET TOKOS JIOJSIM
neITIUBOTO yMa. OH axe pa3zesiuil UX Ha JIBa MOJIIPHBIX Jarepsl.

[IpencraBuTeny mepBOTO Jareps, pasaeiss MHEHHE O(HUIIHAab-
HOHM HayKH, OTpaXEHHOE B YUCOHHMKAX, YBEPEHHO M3PEKAIOT, YTO 3TOT
3arafioyHblil GakT oOBsAcHAETCsS mpocTo: JIyHa BOKpPYr COOCTBEHHOM
OCH BpAIIIaeTCs C MEPHOOM, PABHBIM TIEpUOTy €€ 00palieHuss BOKPYT
3emin, B pe3ysibTaTe HaM BHIHA OFHA U Ta ke cTopoHa JIyHbl. Bo3s-
MOKHO, HEKOT/Ia JIeJ0 OOCTOSUI0 TO-MHOMY, HO KaKas-TO HEpaBHO-
MEPHOCTh B PacCIpe/IeIICHUH BellecTBa BHYTpH JIYHBI CHHXPOHH3UPO-
Baja e coOCTBEHHOE (CIHMH-CIIMHOBOE) BpallleHue ¢ e€ oOpalieHrueM
(cimH-OpOUTAIEHBIM) BOKPYT 3EMIIH.

[IpencraButenu BTOpOro jarepsi, B psAax KOTOPOTO 3aMEdeH
sHameHuThId H. Tecna, HaXoJsST HEMalo ITOBOJOB JUIS OTPHUIAHHS
COOCTBEHHOTO (CIUH-CIIMHOBOTO) BpaiieHus JIyHbI, TO eCTh  Bpallie-
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Hus JIyHBI BOKpYT ocu, mpoxofsiueii uepe3 e€ rabaputsl. OHH cuH-
TaIOT, YTO UIMEHHO OTCYTCTBHE COOCTBEHHOro BpaiieHnus JIyHsl obec-
nevnBaeT e€ oOpamEHHOCTh K HaM OJHOM M TOW K€ CTOPOHOH Hpu
obpamenun JIyHBI BOKPYT 3eMIIH.

Ho B mocnemnue TOABI, BHAMMO, B pe3yJibTaTe MOBBIIICHUS
YPOBHSI M KadecTBa OOpa3oBaHU, MOSBHIACH TPEThS T'PyMIa MBIC-
JUTeNe C 3amoJsIpHBIM MHEHHEM O JyHHOM BpameHuu. OHU caemna-
JU mar OT YUCTO KMHEMAaTHYeCKHUX CXEM [BIKEHUS, K TUHAMHUe-
ckuM. Meicis ux dopmynupyercs Tak: He JlyHa Bpamiaercss BOKpYyT
3emmn, u He 3emurs Bokpyr JIyHel, a 3emis u JIyHa B COOTBETCTBHH
c 3akoHamu Hetotona (mm OTO DiiHIuTelHA) BpalaioTcs BOKPYT
o0Imero LeHTpa Macc, MOJOXKEHHWE KOTOporo, 3Has maccy JIyHBI U
3eMiH, JIeTKO MOACYUTATh — OH HAaXOIHUTCS THE-TO HA PACCTOSHUH
4500 kM ot mentpa 3emuu. U 3emis, u JlyHa oOparmaiorcsi BOKpYT
OCH, MPOXOJIAIICH Yepe3 3TOT T.H. OapUIEHTP CUHXPOHHO, C TIEPHO-
noM B 29 cyrok. IIpu 3tom 3emis emE Bpaimaercs BOKPYr COOCT-
BEHHON OCH, MPOXondIled uepe3 e€ IeHTp, ¢ mepuogoMm B 24 yaca.
Bpone Hu4ero yauBHUTEIHHOTO, BPAaThCSI MOXKHO BOKPYT HECKOJIb-
KHX OC€ll OJHOBPEMEHHO, BE/b, COTJIACHO HAYYHBIM INPEICTABICHH-
siM, Ta ke JIyHa W BOKpPYr COOCTBEHHOW OCH BpAaIIaeTcs, U BOKPYT
3emn, u Bokpyr ComHIa, H...

Opmnako 3aiMEMCS aHAIM30M, HHAYE TOBOPS, CACIaeM PsiI yTOU-
HeHuil. U3BecTHO, 3aTMenus JIyHel 3emiiell pekd MMEHHO MOTOMY,
YTO MIIOCKOCTh OpOUTHI oOpameHus JIyHbl BOKpYr 3eMii HaKIOHEHA
K TDIOCKOCTH OpOWTHI nBIKeHWs 3emumn BOKpyr ConHma Ha 6°, u
3TO A€o To3BoiisieT HaM HaOmromate He 50, a 59% moBepxHOCTH
Jlynbr (iubpanuu). B naHHOM ke Cilydae MBI KOHCTaTHPYEM, YTO OCh
BpallleHUs, MPOXOJAIias dYepe3 OapHIEHTP, JOJDKHA UMETh HAKIOH
K TDIOCKOCTH DKJIUNTHKA B 6°. A 0Ch COOCTBEHHOTO BpaIeHUS 3eMITH
KaK pa3 MMEEeT HAKJIOH K TUIOCKOCTHU 3KJIMITUKA B 23°, 4TO SBISIETCS
MPUYMHON CE30HHBIX U3MEHEHUH MOroIpl. DTO MOKa3aHo Ha puc. 6.

O6partuTe BHUMaHHE, YTO, HECMOTPS Ha TO, YTO Y 3eMJIU TYT He-
CKOJIbKO oceil BpameHus, ConHie onHO eAuHCTBeHHOoE. 1 oHO, Kak
MBI TIPUBBIKIHA cebe ero MpeiCTaBIsATh, UMEET OOBIKHOBEHHE BCXO-
JIUTh W 3aXOJWUTh, CYTKH CTAOWMJIBHBI, a TPOJOJDKUTEIBLHOCTh JHS H
HOYM B HAIlIUX IIMPOTaX B TEUYCHHE I'0Jia MEUICHHO U3MEHSCTCS, TIe-
TO 1-3 MUHYTHI 32 CYTK{ B Ty WJIH HHYIO CTOPOHY B 3aBUCHMOCTH OT
BpeMeHH rojia. Bc€ B cOOTBETCTBHH C KaJleHAAPEM.
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Ocs 6 rpag OGoper
29 cyrox

Ocs 23rpa
OBopor 24waca

Opéra JTyms: soxpyr Bemtmn

Opbira Boxpyr Comiara

Puc. 6

Ho ecnu 6v1 3emurs, Bpamasch BOKPYT CBOEH COOCTBEHHOH OCH,
enié Bpamaiack Obl U BOKPYT OCH, TPOXOSINCH uepe3 OapuieHTp 3em-
nsg-JIlyHa, To B TedeHHe 29-CyTOYHOTO TEpHoja MPUMEPHO Ha 4ac B
CYTKH U3MEHSIACh MPOJODKUTEIBHOCTh CAMUX CYTOK, HE TOBOPS yiKe
0 MPOJIOJDKUTEIEHOCTH HOYM U JHS. Bolee Toro, n3-3a HakiioHa B 6° K
TUTOCKOCTH SKJIMIITHKH OCH, IPOXOASIIeH depe3 OapuIleHTp, B TEUCHUE
KOKOBIX 29 CyTOK MBI OBl TIEpeKHBad Malyl0, HO BeCbMa BIIeYaT-
JISTFOLIYI0 CMEHY «BPEMEH roj1ay, TOYHEE — BPEeMEH JTYHHOTO MECSIIA.

Kpome Toro snerxko yOoemuThCs, YTO OCh CYTOYHOTO BpAICHHS
3emi Bcerjia cTporo HampasiieHa Ha [lonspHyro 3Be3iy, M HUKaKUX
OTKJIOHEHHUH Ha 6 OT 3TOr0 HANPABIICHUS 32 BpeMs 060poTa JIyHbI BO-
KpyT 3eMJIM HUKOTJa He HaOII0aI0Ch.

Bonee Toro, mpu BpameHnr 3eMiI BOKPYT IBYX OCEH OJTHOBpE-
MEHHO HEHM30€KHBI CePhE3HBIC KAaTaKIM3MbL. Benb B MpUBEIEHHBIX
MaciiTadax TOJIIWHA 3€MHON KOPBI HA MOPSIOK TOHBIIE CKOPIYIIBI
KYPHUHOTO si1ia. 3eMJist Ob1 OBICTPO PACKOJIONACHh KaK OpeX.

MOXHO J0Jr0 TMOKa3biBaTh abCYypIHOCTH IMPEACTABICHUS, YTO
3emuist u JlyHa BpamaroTcs BOKPYT CBOETO OapUIICHTpa, HO IOJIarar,
Sapienti sat (yMHOMY IOCTaToOYHO), a JIOASM C 3alpOrpPaMMHPO-
BaHHOW MCUXHUKOHN JOKa3bIBATh YTO-THO0 OECIIONE3HO.
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MeI ke, oNb3ysICh KAIeHIaPEM-UYUCICHHUKOM U TIPOTHO30M T10-
ronbl Ha 29 nHEW, MOXKEM YBEPEHHO CKa3aTh, YTO Y 3eMJIM HET JIUHA-
MHYECKOW peaknnu Ha JIyHy, a ciemoBaTelbHO, HET M CHIIBI TATOTE-
HUSl, M TPaBUTAIUS HE SBJSICTCS HE TOJBKO BCEMHUPHBIM (DEHOMEHOM,
HO BOOOIIE CaMOCTOSTEIBHBIM (DU3HUCCKUM SIBIICHUEM.

Ho ecnu rpaBuTamnum Het, TO MOYEMy TOTJa Tella, BHIMYIICHHBIC
U3 PYK, YCTPEeMIIIIOTCs K 3emMie B HampaBieHuu e€ neHTpa? Ckaxy B
IIyTKY, B KOTOPOH TOJBKO JOJIS IIYTKH, — 1O TpuBkIuke. [loapoOHO-
CTH, KTO HE YWTaJl, YUTAITE B IEPBOH TJIaBe.

Ecmp nu cnymnuku na 2eocmayuonapHoi opoume?

ITouemy HbrOTOH Tak yHOpHO IIPOABHUTaeT MEHTPOOCIKHYIO CHITY?
Cwm. «Hauana...» ctp. 513.

cJe ¥y adpazor. Erm o6t ozoxo Jesin 00pamasoc: AccioILEO IYE, HO10000
TonMy Kak pkoso Hmrrepa m Carypea, To BpesMera WX ofpamesdl (B3 ocmEO-
BATEH BARCJEHDN) CASAUBAYA ORI TAANETILIN BALONAM, OTEPETTLM  Aensopor,
T OOZTOMY HX NERTPOCTPEMETSSLELIE CTLURI OR1AH ORI No Opeidemensn | obparso
IpoTIpPTIROFAIRRRT KEAIPATAM phecTofeEmi. Ecom 6k D3HEEIMAES RS orux ayw
Grze vAatol B MOYTHE Y7o KACAIACK (h RODIMAN PLICOMARTINT oD, TO NEeHTpO-
CTPBMIATEILARRE CAAA, KOTOPOID 0HA FAEPRARATACE OLI A CBoaE opGuTe (coraacHy
UPEIRATIMENY PACICTY), PARALIAch 08 DpElIHANTCILED CAIE TRAECTE Fa Rep-
MRS HIFX rop; ©CXH OLi 5T0T CUYTINGEX JHINETE Cro BOCTYTATATRHUND IRE-
IMETHS Mo OPARTE, TO BEXECTARS (TCYTCTBEA fEH IPOGEEDH CAILE; 0T EOTOpOH
Of TPRADAHIET (CTABATLOT Ha rROBE oplure, oH 107 IBECTRACM mpeamayie i

TR 6L H3iaThL Ha Beune n npEToM ¢ TaRo Re L‘liﬂ]:fﬂ‘."l‘t-ld}, € HAKOW BA BeD-
HHHAX JTHX OP Uaiaot THMeILIs 1843,

Ho Benpb ecnu «cnymuuuexy magaet moj JSUCTBHEM CHIIbI TATOTe-
HUS, UMESI UCXOHO JOCTATOYHYIO OpOUTAIBHYIO CKOPOCTh, TO, C IIEp-
BOTO B3TJIsi[a, OJJHOW CHJIBI TATOTCHUS JJII OPOUTAIBHOIO JIBUKCHHUS
BIOJIHE JOCTAaTOYHO!

3aueM eMy MoOHamoOMIach eme MHUPHUIECKas «IICHTPOOCKHAs
cuna»?

Benp, cormacuo teopuu TaroteHus HploTOHA, IpU OpOUTATEHOM
IBIKeHNN «ciyTHHYeKk» AaBrmkeTcs TOJIBKO monm aeficTBHEM CHITBI
TaroteHusi. Ha puc. 7 mpuBOAWTCS KiTacCHYeCKas cXema JBIDKEHUS
Teja MO0 KPYroBoW OpOUTe MOJ ACUCTBUEM CHIIbI TSAroteHus. «CiyT-
HUYEK» MPOCTO TYIO M CBOOOTHO MaAaeT, KpOME TOTO, C yUETOM Ha-
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YaJIbHOW TAaHTCHIMAIbHOW CKOPOCTH, ammapar 0e3 MOMOIIM BCSIKOM
CHJTBI JIBMDKETCS IO MHEPIUH, HO 3TY TPACKTOPHIO MPSIMOIUHEHHOTO
PaBHOMEPHOTO JBMKCHHS HEMPEPBIBHO JCHCTBYIOIIAS CUJIA TATOTE-
HUsl, HATIPaBJICHHAs K IUIAHETe, UCKPUBIISIET, «CBOPAYMBACT) MPSMO-
TUHEHHOe MBW)KEHHE 110 MHEPIUY B SJUTUIICOMIABLHYIO opouty. Bor,
COOCTBEHHO, U BCE.

Hukakoii neHTpoOeKHOU CHITBI TYT He OOHApYyXKHUBACTCA, JOCTa-
TOYHO OJIHOW LIEHTPOCTPEMUTENBHOM, TO €CTh CUJIbI TATOTEHU. Bripo-
yeM, eciad HproToHa 3a00THIIO COOJIIOAEHHME €r0 3-r0 3aKOHa, TO, I0-
JKaIyHCcTa, MOKHO Ha3BaTh TYT LIEHTPOOCIKHOW CHIION Ty CHIy, C KO-
TOPOH CIIyTHUK IPUTATHBACT 3EMITIO K ce0Oe, Kak Obl OTTSITUBAET €€ OT
e€ ke IeHTpa, 100 OHa MPWIIOKEHA K 3emiie, HO Pe3yJbTaT JICHCTBUS
ATOW CHIIBI OOHAPYKUTh HEBO3MOXKHO — 3eMJISI CIIMIIIKOM BEJTUKA.

Bunumo HpioTOH BCE-Taku MOHMMAN YSI3BUMOCTH CBOEH KOHCT-
PYKIIMH, TTIOHHMAaJ, YTO CKOPOCTh WHEPIIMOHHA M Kpyromas opOuTa
MpHY ACHUCTBUM MOCTOSSHHOM CWJIbl HEBO3MOkHa. [TocMoTpuTe emé pas
Ha KJIACCUYECKYI0 CXEMY JIBUKCHHS TeJia 10 KPYroBOil OpOuTE Mmox
JIEHCTBUEM CHIIBI TATOTCHUS, H300paXEHHYIO Ha TpodelHOM puc. 7.

An Drbiting Satellite Requires a Centripetal Force

Puc. 7

Ha »1olf cxeMe mnepeMenieHue Tena MO HMHEPLHUH OTPAKEHO
TOJIbKO B HaIpaBlIeHUH KacaTelbHOW K KPyroBoil opOurte (TaHreH-
IUAITBHOE YCKOPEHUE PABHO HYJIIO, MOJYJIb CKOPOCTH HE MEHSETCS)
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U TIOJHOCTBIO UTHOPHUPYETCS MHEPLUOHHOCTh MEpPEMEIICHUs Tela B
paanaIbHOM HAMPABICHWU TIOJA ACWCTBUEM «CHIIBI TATOTEHHsD». 1O
€CTb B KaXIOW M3 IMOKAa3aHHBIX HA pUC. 7 MO3ULHUHI TENO0 HauWHAeT
MEHITh MOIYJIb CKOPOCTH B paJWalibHOM HalpaBleHHH Kak Obl ¢
Hyns, 6yaTo OBl B MpeAbIIyIIel MO3UIMH Teo u He Oputo. [lo aHa-
JIOTUYHON cxeMe (MTHOPUpPOBAaHWE WHEPINH) JOKa3bIBAETCS, UYTO
Axwuiec He IOTOHUT Yepernaxy.

Ho u u3 xnaccuueckoii mexanuku Hprotona—Diinepa, 1 U3 o0bI-
JNEHHON KKIOAHEBHON MPAKTHKN HAM M3BECTHO, YTO JUII H3MEHEHHS
CKOPOCTH JBIKEHHUS MAacCHBHOTO Tena OT Vjy Mo V| Hy)XHO MpHIIO-
JKUTh K HEMY cuily F, IeicTBUE KOTOPOU BBI3BIBAET YCKOPEHHE d, BeE-
nyliee K TOCTHKEHHIO HCKOMOM TeJH:

V1: Vo + at.

A YTO HY)KHO CZIE€TIaTh, YTOOBI H3MEHHUIIOCH YCKOpEHHUe? — CIemy-
€T W3MEHUTH TpIaraeMyro CUJIy WM, KaK BapHaHT, MPEKPATUTH €&
neictBue. B mocnenneM ciiydae ycKOpeHHE MTHOBEHHO MCYe3HeT. To
€CTb YCKOpeHue 0e3blHePUUOHHO, A UHEPUUOHHOCHb NpPOoAeaAem
cebsa coxpanenuem ckopocmu. OTMETUM, Ha JBMKCHHE Tela IO
WHEPIMU €r0 Macca HE OKa3bIBaeT HHUKAKOro BiUsSHUSA. Eciau Mbl
BHOBB NPWIOKHM K TEITy CHIIy, TO OHa OYyZeT YCKOPEHUEM d KOPpPEeK-
THPOBATH YK€ 3HAUCHUE W HAIIPaBJICHHE CKOPOCTH:

V1: Vo + AVl, a HE V().
ITocne n pa3 BKIItOYEHUS CHITBI F CKOPOCTH OyAeT
V="Vy+n*AV.

[Ipupanienus ckopocTu Ojaroaaps UHEPIIMOHHOCTH HAKaILIHBa-
I0TCS — CKJIQJBIBAIOTCS KaK BEKTOpA IO IMPABIITY Tapajuienorpamma.
3TO 00CTOSTEIIBCTBO MTOKA3aHO Ha pHUC. 8.

31ech, Kak 1 Ha PHIC. 7, TIOKa3aHO TEJO, SKOOBI OPUECHTHPOBAHHOE
HavYaJlbHBIMU MapaMeTpamMu (PaccTOSHUE JO IICHTpa 3eMJIH, Hadailb-
Has CKOPOCTh V) Ha JIBUKCHHE 10 KPYroBOW OpOUTE BOKPYT 3eMIIH.
Puc. 8 mpencraBnser ABMKEHHE TOTO )K€ Teja C y4E€TOM HHEPIHOH-
HOCTH CKOPOCTH, IPHOOPETAEMOIl OT TIOCTOSIHHO JICHCTBYIOIICH CHITBI
TArOTEeHUs. BUMM, YTO TEJIO CIIOJI3aeT C KPYyroBoi OpOuTHI, (haKkTh-
YEeCKH TEePeXOAWT Ha JABIDKEHHE MO CHHUpANH, IPUOIMKAsICh K IeH-
TPAIIbHOMY TPUTSATHUBAIOIIEMY TEITy.
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Puc. 8

To ecTb eciu ObI Ha TENO ACHCTBUTEILHO HEMPEPHIBHO JICHCTBO-
Bajia B paJlalibHOM HAIPaBJICHUH HEKasl MPUTATHUBAIONIAS CHJIa, UCXO-
TSTIAsT U3 OJTHOT'O M TOTO JK€ IEHTpa, TO €Tro ABMKEHHUE, Oarogaps Ha-
paIIuBaHUI0 CKOPOCTH, BRITIIAIETIO OBI TaK, KaK ITOKa3aHo Ha puc. 9.

Puc. 9

OcoznaBai nu coto ommmOKy Hetoton? [onarato, ocoznaBan. B
HUCbME K apxuenuckony benTinu oH nuier cieayromee: «Bpamenus
IUTAaHET HE MOTYT OBbITh BBIBEJCHBI U3 TATOTEHUs, a TpeOyrOT BMella-
TenbcTBa boKecTBEHHON pykH, Habbl COOOIIUTH WX TUaHeTam. Ts-
TOTeHHE MOTJI0 Obl MpHIaTh IUIAaHETaM JBW)XKEHHE BHU3, K CoiHILy,
1100 mpsiMoe, JINOO ¢ HEKOTOPBIM HAKJIOHOM, HO NONIEPEYHbIE BU-
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YKEHUSI, IOCPEICTBOM KOTOPBIX OHU OOpAIAIOTCS M0 CBOUM OpOHTaM,
Tpebyer OokecTBeHHOW pykm». Ho B cBomx «Hawamax...» OH 3TO
00CTOSTENHCTBO MPSUET 3a CKa3KaMH O MU(UYECKON IEHTPOOSHKHON
cune. [loxoxe, ero BBeno B 3a0iyXIeHHE Ype3MEepHOE AOBEpUE K
COOCTBEHHOMY pa3yMy, a MHOTHX €ro IOCJIeIoBaTeNel, — K Iy)KoMy.
PeambHO ke cTpemiieHHWE TeNn K 3eMyie OOyCIIOBICHO 0a30BBIM
MIPUHIIATIOM JICHCTBHSI OOBIYHON MEXaHHUKH, JIOTUCTUYCCKH BBIBEPEH-
HBIM 3aKOHOM COXPaHEHHMS MOMEHTAa KOJIU4YeCTBA IBHKEHUS.

MowmeHT KomrdecTBa JIBIKEHHST (MOMEHT WMITYIIbCa, YTIIOBOW MO-
MEHT) — 3TO OJIHA M3 BAXHEHIIMX XapaKTEPUCTHK BCSIKOW W30JIHPO-
BaHHOW MEeXaHU4eCKOH cucteMbl. Crila CHMIITOMAaTHYECKH TPOSIBIISICT
cebsl KaK SIBIICHHE TOJBKO TOI/A, KOIAa U3MeHseTCsl WM YriioBasi
CKOPOCTH BPAIlleHHUsl, WJIM MOMEHT HHEPIIHH, TO €CTh KOI/Ia n3Me-
HAETCH YIJIOBO MOMEHT. YUTHUTE, PU PACCMOTPEHUM BPaIaTelb-
HOTO JIBMKEHHUS ONEPUPYIOT HE MacCcod, a MOMEHTOM HWHepuuu. To
€CTh CHJIa TPOSIBISIET ceOs JIWIIb TOTJa, KOTJa M3MEHSETCS MOMEHT
HMITYJIbCa, TOCKOJIBKY MOMEHT CHIIBI — 3TO IPOM3BOIHAS 1O BPEMEHU OT
MOMECHTA UMITYJIbCA.

Hemonumanue T.H. 3¢ ekra «IeHTPOOEIKHOW CHIIBDY CBS3aHO C
TEM, 4YTO Ha CaMOM JIeJIe IIEHTPOOEKHAsT CHJIa» 3TO CUMIITOMAaTHYe-
CKOE TIPOSIBJICHUE MOMEHTA CHJIbI, KOTOPBIH BO3HUKAET TOJBKO IPH
M3MEHEHUH MOMEHTa WMIyJbca Tena. PaccMOTpuM BpallieHHe Tpy3u-
Ka Ha BepéBke. Bo-mepBrIX, KOrza BBl KPYTUTE TPY3HUK, AepiKa €ro 3a
BepEBOUKY, TO PYKOH JielacTe ABMKCHUS MOXOXKHE Ha BpallleHUE KO-
neHBana. Bo-BTOPHIX, €CM OTIYCTHTH TPY3UK, TO OH TOJETUT HE 1O
KacaTelIbHOH, a BRIMIET HA JJUIHITHYECKYI0 OpOUTY, ONpPEeAcIEHHYIO
HaJIMYHBIM MOMEHTOM HMITYJIbCa, — 3HAYEHUE KOTOPOTO OMpPE/eIIsIeT-
Csl, B TOM YHCIIC M CYIICCTBYIOIIUM €0 BpPAaIl[CHHEM BOKPYT 3€MJIH H
BOKpYT couyiHIa. Ha 310t opbuTte ero MOMEHT UMITYJIbCa IO CTOJIKHO-
BEHUS C 3eMJIEH HE MEHSETCS, 1 HUKAKOH «IIEHTPOOCIKHOM CHITBDY 00-
HapyXHUTh HEBO3MOXXHO. Korma ke BbI, MOCPEJCTBOM BEPEBOUYKU He-
MIPEPHIBHO YBOIWTE TPY3UK C €r0 «ECTECTBEHHOW OpOWTEHI», TO U He-
MPEPHIBHO BaphbUPYyETE €r0 MOMEHT WMITYJIbCa, IPOU3BOIUTE H OIIY-
I[aeTe MOMEHT CHJIBI, U Ha3bIBAETE €T0 «IICHTPOOCIKHOM CHUITOMNY.

OO6BIYHO, TIPeanoaraeTcs, 4To HaxXOXKICHHE TeOCTAIIOHAPHOTO
CIyTHUKA 3eMJIM Ha CHHXPOHHOW OpOWTE BHI3BAHO PABEHCTBOM JIBYX
PA3HOHAINPABJICHHBIX CHJI — CUJIbl TATOTCHUS, BBIMOJIHSIONICH POJIb
IEHTPOCTPEMUTEIBLHON CUIIBI, U TICHTPOOCIKHOM CHITHI.
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Ho o0patum BHMMaHUWE, BEIMYHHA IICHTPOCTPEMHUTEIBHON CHIIBI
mMensieTcs: oopatao nponoprmonansHo KBAJIPATY  paccrostams
OT LICHTpa 3eMJIu:

F.o = M*m/R%,

a IKOOBI OPOTHUBOIIOJIOKHO e HaIrpaBJICHHAs «LICHTpO6e)KHa$I cHJIa»
- paCTéT MMpONOpIHUOHAIBHO MPOCTO PACCTOAHULIO:

2
FuG =m*w°R.

W BOT TYT KpoeTcsi KOpEHHOE OTIMYME KPY4YeHMs Ipy3UKa Ha
BepEBKe (Pe3nHKE, NPYKUHKE) OT OPOUTAILHOTO ABMKEHHUS CITyTHHKA
MoJ JEWCTBUEM CHIIBI TArOTeHHs. Eciy Mbl mombITaeMcsi yBeTHYUTD
LEHTPOOCKHYIO CHITy — TONKHEM (I€pHEM) Ipy3HK, BpallaloIuiics Ha
BepEBKeE, B CTOPOHY OT IIEHTPa BPAIIECHUS, TO 3a CUET YIPYTroCTU Be-
LIECTBEHHOM CBS3U (BEpEBKHM, PE3WHKH, NPYKUHKH), BO3PACTET LICH-
TPOCTPEMHUTENBHAS CHJIA, U TPY3HUK OTTSIHETCS Ha3all, paBHOBECHE CHUII
BOCCTAHOBUTCA. A eclu Mbl MONpoOyeM NpojeNaTh aHAIOTHYHYIO
HPOLESYPY CO CIyTHHKOM, TO, IIOCKOJbKY CHJIa TSATOTeHHA (LEHTpPO-
CTpEMMTEJIbHAs CUJla) — CUJIa HE yIpyras, TO OHa C POCTOM pajauyca
YMEHBUINTCS pa3 U HaBCErna, a LEHTPOOEXKHasd, XOTb U HE TaK CHJIb-
HO, HO TOXX€ pa3 U HaBcernaa ysenunuurcs. Ilpu Takom packinane nuc-
OaylaHC CHJI HE TOJBKO HApYIIUTCS, HO OyaeT HeNmpephIBHO BO3pac-
TaTh, U CIIyTHUK JIOJDKEH YJIETETh B IPOCTOPHI BeeneHHOi.

Koncratupyem: mnbo MEHTPOOSKHOW CHIIBI TIPH BPAICHUHN Tela
0e3 M3MEHEHUs MOMEHTA UMITYJIbCa HE BO3HUKAET, JINOO yCTOMYMBOE
MOJIOKEHUE CITyTHUKA Ha OpOUTE HEBO3MOXKHO, M MX TaM HeT.

Kozoa Benepa ynaoém na 3emnr?

B cootserctBuu ¢ 3BT HproToHa BCe MmaHeThl HEMPEPHIBHO Ma-
naroT Ha CosHile, ocTaBasiCh IIPU 9TOM Ha CBOMX OpOUTax. AHaJIOTHY-
HO 00CTOMT JeJI0 U CO CIyTHHKaMu IutaHeT. Ho Beap mianeTs! emé u
MPUTATUBAIOTCS APYT K APYry — UMEHHO Ojaronapsi 3ToMy oOCTOS-
TENBCTBY SIKOOBI U OblIa OTKpbITA IU1aHeTa HenTyH.

Ho pa3 miaHeTsl NpUTATUBAOTCS ApYr K APYrY U IPHU 3TOM HE
NajaloT APYr Ha Apyra, TO OHM JOJDKHBI HETPEPBIBHO COJMKATHCS
apyr ¢ apyrom. Jlerko BeBoauTcs popmyna (mpocroe auddepeHuu-
QJIbHOE ypaBHEHHE) AJs pacuéra BPEMEHM, HEOOXOIUMOIo AJIs IOJ-
HOTO CONMIKEHMS TOJ NEHCTBUEM TATOTECHUS TEJ OJUHAKOBOW MacChl
m, €CJIM MCXOJHO OHM HaXOIWINCh Ha PacCTOSHUM { IPYr OT Apyra.
Bort sTa dpopmymna:
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[TockonbKy MBI IPOM3BOAMM HE TOYHBIA PacuéT, a TOJBKO MpU-
ONMU3UTENbHYIO (C TOYHOCTBIO /0 TOPSAAKA) OLEHKY BPEMEHH BO3-
MOKHOTO cOmmkeHust 3eMi M1 BeHeps! ApyT ¢ Apyrom, a Macchl 3TUX
taneT O61u3Ku, To 6e3 ocoboro ymepda Uil peaqu3aluy HAIUX 1e-
JIe MOYKEM TMOJIOKUTh UX PaBHBIMH.

Macca Benepst 4.87*%10% kr.

Macca 3emmu 5.97%10%* kr.

JI7ist HaIlIel OIEHKM IPHMEM MacChl IUTAHET paBHbIMH 5% 107 kr.

MuHHMATEHO BO3MOXKHOE PAacCTOSTHUE OT 3eMiIu 10 Beneps! (Bo
BpeMsl HIDKHUX coequHeHui) 38 MiH. kM. MaKCUMaJIbHO BO3MOKHO
paccrosiHue (BO BpeMs BEPXHUX COCIUHEHHIT) 261 MIIH. KM.

Jlns oreHKHM TIpEMEM pacCcTossHHEe Mexay 3eMiéii m Benepoil B
100 mutH. kM, TO ecTb B 10" M.

['paBUTAIOHHAS TOCTOSHHAs = 6.67300 x 107 v’ kr! ¢

JI71st mpocToThI mpuMeM eé paBHoi 6x107 M’ kr' ¢ |

IloxcraBnsiem 5TH 1aHHBIE B GOPMYIY:

£=(10") =103,

G*m = (6¥10"") *(5%10%*) = 3*10".

IIycTh YacTHOE OT JeNeHus cocTaBuT gaxe 10" B Bamry moms3y.
[Tonarast m/4 ~1, mociie U3BJICUCHUS KOPHSI HMEEM 10°. To ectp, 1O
HaIlUM OLEHKaM, OyAy4u MpenocTaBlieHbl caMu cebe, Mo NeicTBu-
€M B3aUMHOTO TATOTeHMs, 3eMis u BeHepa mpumyT B COMPUKOCHO-
BeHHe Bcero rae-to uepes 10° cexynn. A omuu rox = 31536000 ce-
kyHg = 0.31536*10° cexyHn, a 3HAuMT, ecIM CHJIA TATOTEHHS Cy-
LIeCTBYET, TO YyiKe I/Je-TO 4Yepe3 TPUALUATH TPH roaa 3emusi M
Benepa croaknyrtes! Jlagno, s okpyrisui, mycts depe3 100 jet, HO
BCE paBHO YK€ CKOpO.

Ecim Bel He Bepure B nuddepeHnmanbHple ypaBHEHUS U UX
peLIeHHs, MOXKETE pacCUuTaTh BpeMs cOmmkeHus 3emin u Benepsl
B TPEANOIOKEHHN, YTO OHH CONMKAIOTCA C OJHUM U TeM K€ YCKO-
peHreM, TeM YCKOPEHHEM, KOTOpOe Y HHX ecTh Ha paccrosHuu 100
MUITHOHOB KWJIOMETpOB. [lomyuaeTcss Bcero HECKOJIBKO ThICSY JIET,
a He MIJUTMOHOB WJIM TE€M I1aue MIUTHApIoB. Tak, K CBECHHIO: JJTH-
TEJIHHO ACUCTBYIONIEE YCKOPEHNE MAJIbIM HEe OBIBaeT.
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Otrmerum: npubnmxasch k Benepe, 3emns npuOnmxaeTcss U K
Comnnity, 3HaunT, BOKpYr CoNHIIa OHa HAYHET BPAIIATHCS 3HAYUTENb-
HO OBICTpee, W MPOJODKUTEIHHOCTh 36MHOTO T0/la 3aMETHO COKpa-
TUTCs (B KOHIlE Oyzmer He 365 cyTok, a, ckaxem, 265), u cieaoBa-
TEIBHO, 10 JTI0O0BOI BCTpedr KOJIMYECTBO 000poTOB €€ BokpyT CouH-
112 BO3PacTET.

Ho 3T10 00cTosiTenseTBO cyTH nena He MeHsieT. OMHO paayeT, Ipu
TaKkoOM HeOIaronmpusITHOM packiane npubmmwkerne 3emn K ComHITY
MpHUBENET K PE3KOMY TOBHIIICHUIO TEMITEPATyphl Ha TIOBEPXHOCTH Ha-
el «xoip1oenm» — Boime 200°C, u Mbl He TOKUBEM O KatacTpodu-
YEeCKOT0 yaapa, KOTOPBI CMOTYT HaOJIONaTh B TEJIECKOIBI TOJIBKO
oJIMTapxu, ycmuemimue cOexatb Ha Mapc. IlpaBma, pagocts 3T1a J10-
BOJIbHA COMHUTEJIbHASI.

Ho Bcé-takm s, Kak ONTHMUCT U TYMaHHUCT, BEPIO B CIIACEHUC
MPOTPECCUBHOTO YEJIOBEYECTBA HE TOJBKO B CHIIy OTCYTCTBHS CHUIBI
MPUTSDKEHUST — S1 BUWKY W Jpyrod (OIarompusITHbIN) BapuaHT pa3BU-
TUSL COOBITUH.

A UMEHHO:

Bo-miepBeIX, B mporiecce cOmmkeHus 3emiin 1 BeHepbl oHH HE
CTOJIKHYTCSI, @ TIPOCTO OKAXYTCsSI Ha OTHON o0Ieil opOuTe, COOTBET-
CTBYIOILLIEH OJIMHAKOBON YIJIIOBOHM ckopocTy BpaieHus. [Ipuuém cro-
SITh Ha OpOuTE OHM OyAyT B MpoTHBOda3e (B BEpXHEM COCTMHECHHH TI0
OTHOIIIEHUH JIPYT K JAPYTY, BCE BpeMs Mo pa3Hble CTOPOHBI OoT CoH-
na). Cpeau perreHuil ypaBHeHUil HeOecHOM MexaHUWKH, ciaBa bory,
€CTb U TaKoe, IPUUEM YCTOHYUBOE.

Bo-BTOpHIX, Haxomsich (BcE Bpems) IO pa3HBIC CTOPOHBI OT
Connna, 3emnss u BeHepa oOka3bIBalOTCs 3aIIUIIEHHBIMA UM, Kak
9KpPaHOM, OT B3aMMHOTO NPHUTSKEHUS, TO €CTh CONMKATHCS OOJblIe
He OyayT.

B-tperpux, ['ocmmomes Hac He OCTaBHUT, CHHU3UT TEMIEpaTypy
ConHua 10 mpreMIIEMOTr0 KOM(OPTHOTO 3HAYCHUSI.

B-uerBépTHIX, BeHepa craHeT mpuroaHON M1l OOUTaHHS 110 BCEM
nmapaMerpaM, MbI TOJYYHM JOTIOTHUTEIBHOE JKU3HEHHOE IMPOCTPaH-
CTBO. A onurapxu, coexasire Ha Mapc «c OWJIETOM B OAWH KOHEI,
OyayT TaMm BBIMHDPATh, Cropas OT 3aBUCTH. KOHEUHO, HaM TPEACTOUT
MPEO0JIETh MHOTO TPYIHOCTEH, HO HYKHO TIOTEPIIETh, «BBI TaM JAep-
XKHUTECh», BCE Kak-TO oOpasyercss u oOpasymuTcs, U Bce OynyT ao-
BOJIBHBI M CYACTIIVBHI.
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B-mAThIX, B KOHEUHOM CUETE, HAa HEKYIO €UHYI0 opOuty cole-
pyTcs Bce maHeThl M acTtepouabl CONHEYHOH CHCTEMBI, Pacmoio-
JKUBIIMCh Ha Hel, Kak OyCHUHBI Ha MPOBOJIOYHOM Kouiblle. KoHeuHo,
OHH PACIIOJIOKATCS Ha OPOMTE TaK, YTOOBI y JFOOOH IIaHETHI MPUTSI-
JKEHHE COCe/Ieil clieBa U CIipaBa KOMIIEHCHPOBAIU IPYT JIpyTa.

W cygutcs 310 HE B OTHAIEHHOM, a B 0003pUMOM OyIyIeM, He
nmoxe yeM uepe3 S00 ner. Y Hac OyJeT BO3MOKHOCTh CO3/JaHHsI Yero-
TO BpOJIe «MEKIUTAHETHON KaHaTHOH imanm». COymercs MmeuTa MBaHa
Edpemona o cozmannu Bemmkoro Kompia!

BO"pOCbl CcKenmukxkam

Jliis Tex durateneli, KOTOpble HE OCWIMIN CKAa3aHHOE BBIIIC H, HE-
B3Wpasi Ha TIPe/ICTaBICHHbBIE PE3YIbTaThl KOHKPETHBIX SKCIIEPIMEHTOB H
HaOJIIOICHUM, COXPAHIIOT BEPy B HEBHATHBIE cooOpakeHusi HproToHa,
MIpe/IaraeTCs MOMBITaThCSl OTBETHTh Ha HECKOJIBKO BOIIPOCOB.

1. Kak mocTturaercs mpo3payHOCTh 0 B3aMMOCHCTBUIO (BHE-
BpeMEHHOCTh)? Y HpIoTOHa B3aMMOIEHUCTBHE ABYX TEN APYT C IPY-
TOM HE 3aBUCHUT OT TOTO, B3aUMOJICHCTBYIOT OHHM WJIM HET C TPEThHM
TEJIOM. YKa3aHHOE CBOWCTBO «TPAaBUTAIIMOHHOTO» B3aMMOJCHUCTBUS,
KaK HEJIOCTIKUMBIN Wjieall, MOTYT OIIGHUTh CO3/aTend WH(pOpMaIH-
OHHBIX cucTeM. Ha OBITOBOM ypOBHE 3TO BBITJISIAAT KaK YHHUKAJIbHAS
CHOCOOHOCTh, HE TEPSATh MHTEHCHUBHOCTH BEJICHUS OCMBICICHHOTO
pasroBopa ¢ codeceTHUKOM P OTKPHITUN MapajlIeTbHOTO JHaJiora C
MHOXECTBOM [IPYTHX JIMIl. beckoHeuHass NpOW3BOIUTENHHOCTh IO
00paboTKe OECKOHEUHO MHTEHCUBHOTO Tpaduka!

2. B rpaBuTaliMOHHOM B3aMMOJICHCTBUN HET KBAHTA MHHUMAJb-
HOTO JefcTBHA M caMa Macca He JAUCKpeTHa (Kak, HalpuMep, dJIeK-
TPUYCCKUN 3apsn), a JeHCTBUE ecTh. [la 1 Macca — 3TO BCETo JHUIIh
OJTHO W3 CBOWCTB BemecTBa. Ho cBOMCTBa HE JNEHCTBYIOT, MU 00a-
JAIOT T€, KOTOPBIE AEHCTBYIOT. UTO e (MK KTO JKe) IeHCTBYET?

3. Ilpurspkenne o HeloTOHY ompenensieTcsl BETHIMHOW POn3-
BEJICHUS] MacC, U €r0 xapakTep He MEHseTcs ¢ paccrosHueM. Kak Ta-
KO€ BO3MOXHO, €CIIM «CTPOrO JOKa3aHa» HEBO3MOXXHOCTH B3aMMO-
JEHCTBUS CO CKOPOCTBIO, OOJIBIIEH CKOPOCTH CBETa?

4. TToueMy rpaBUTAITMOHHOE B3aUMOJICHCTBUE HE 3aBUCUT OT OT-
HOCHUTEIBHONH CKOPOCTH B3aUMOJICHCTBYIONUX TeN (B TOM YHUCIE OT
BpAaIIaTeIbHOTO IBW)XCHHUA OJHOPOTHBIX C(HEPHUECKUX TeNl BOKPYT
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CBOUX T'€OMETPHUYECKHUX LEHTPOB)? 3aMeTuM emié, YyTo «Tejiay», JABU-
KYIIHEeCcs] B «CBOOOJHOM TIPOCTPAHCTBE», HAXOMATCS BO B3aWMHOM
HEBECOMOCTH, TPAKTYIOIIEHCSA KIACCHYECKOH MEXaHUKON KaK COCTOS-
HHE Tella, Ha KOTOPOe He ACHCTBYIOT HUKAKUE CHIBI.

5. llouemy B camBbIX COBPEMEHHBIX CIIPABOYHUKAX «TPaBUTAIIN-
OHHasl KOHCTAaHTa» J]aeTcs ¢ TOYHOCTBHIO BCEro J0 Tpex 3HakoB? OHa
He sBIseTCS M (yHIAMEHTaIbHOW KOHCTAHTOM, Tak KaK HE BBIpaXa-
eTcs depe3 Japyrue GyHIaMeHTalbHble KOHCTaHTHI. [loxoxe, 4To mo-
cie KaBennnima HMKTO HE TPOBOAMI KaKWe-TMOO SKCIIEPHUMEHTHI C
rpasutanueil. [la u npooaun nu ux Kasenaum?

6. Kak oOBsicHUTh mapaHOpMalIbHBIE MaTeMaTHYEeCKHEe CIOCcO0-
HOCTH MAaTepUaNbHBIX To4Yek? SIBIEHHE «BCEMHUPHOTO TSTOTECHUS
MPEICTaBISIeTCs] YHUBEPCYMOM «MaliiH HBIOTOHA», KOHCTPYKTUBHO
COCTOSIIIIMX M3 MaTepHalbHbIX (OeccTpyKTypHbIX) ToueK. OHU QYyHK-
[IMOHATIFHO CITOCOOHBI MTHOBEHHO OIICHMBATh MACChI BCEX OCTaJIbHBIX
MaTepHaIbHBIX TOYeK BceneHHol n pacCTOSHUS 0 HUX U B COOTBET-
CTBHU C MOJYYEHHBIMH JaHHBIMH BBIYMCIIATH (MTHOBEHHO) MO (op-
Mmysne HproToHa (¢ OeCKOHEYHO BBICOKOH TOYHOCTBIO) CBOE HOBOE IIO-
JI0’)KeHHE B aOCOIIOTHOM IIPOCTPAHCTBE W PEATM30BBIBATH Ty/la CBOE
nepeMeleHne. PemaroT TpaHCBBIYMCIUTENBHYIO 3agady. BoT aTo
MamuHbl! J{aneko 10 HUX M3BECTHBIM W3 MaTEeMAaTHKH aOCTpaKTHBIM
YHUBEpPCaIbHBIM MalinHaMm Thtopunra u Ilocta. I mpu 3TOM y KOro-
TO TIOBOPAYHMBAETCS SI3BIK TOBOPUTH O KOCHOCTH MaTepuu!

7. «3aKOH BCEMHUPHOTO TATOTEHHS» HAXOAUTCS B ONpPEICeTIEHHOM
OTIITO3UITNN KO BTOPOMY 3aKOHY TOro ke HpioTOHa, a WMEHHO: ITfo-
Oble CrIBl (KpOME CHIIBI TPABUTAITMOHHOMN) COOOIAIOT TEIy yCKOpe-
HUe, O0paTHO NPOMOPLUUOHAIFHOE €ro Macce, a CWia TITOTEHHS
npuaaéT BCEM TellaM OJHO M TO € YCKOPEHHE HE3aBHCHUMO OT Mac-
cel. [Touemy u 3auem?

8. Emé Jlanmac mokasal, 4To €Ciu MO Mepe MepeMEIIeHHs KOC-
MHYECKOTO TeJla HOBbIC 3HAYCHUS JEHCTBYIONIEH Ha HETO CHJIBI TATO-
TEHHUS! YCTaHABITUBAIKCH ObI C 3ama3AbIBaHUEM BO BPEMEHH, TO OpOu-
Tbl OBl BOJIOIMOHMpPOBaIH. HO Takuwe HSBOIIONMU OTCYTCTBYIOT, H
Jlammnac, ucxons W3 MMEBIIMXCS Yy HETO JAHHBIX, CHENal HIKHIOKO
OIIEHKY CKOPOCTH TATOTEHHSI: 3Ta HIKHAA OLIEHKa OKa3aslach OOJIbIIe
CKOpOCTH CBeTa Ha BoceMb (!) mopsimkoB. B Te BpeMeHa 3TOT pe3yiib-
TaT HUKOrO HE Hampsr, nbo cam HpIOTOH mojarai, 4TO TATOTEHHUE
JeiicTByeT BooOIe 0e3 3ama3ibIBaHus BO BpEMEHHU.
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9. ¥V Bcex BpalaloONIMXCsA Tell eCTh OfHa oOmias 4depta. [lox
NefiCTBHEM BHEIIHMX MOMEHTOB CHJI OCh BpAIIAlOIIErocs Teia I0-
BOPaYMBACTCS HE B TOH IUIOCKOCTH, B KOTOPOW OHA MOBEPHYIACHh OBI
0e3 BpallleHus, a B IJIOCKOCTH, €i MEePIEHIUKYISIPHON (TIpereccus).
Tak mouemy ecnu Ha Bpammarorrytocst 3emtio (JIyHy) neiicTByer cu-
Jla TIPUTSDKEHUS, TO TUIAaHETa He MOBOPAYMBAETCS B IUIOCKOCTH, i
(cune) mepreHauKyYISIPHOI?

10. IlpuunHy OAMHAKOBOCTH YCKOPEHHUH Y Pa3HBIX IO Macce Tell
B CBOOOJHOM MaJgeHUH TPUHATO OOBACHATH MPOSBICHUEM HWHEPTHO-
CTH W TIPUHIIUIIOM SKBHBAJIECHTHOCTH, — PABEHCTBOM TI'DaBUTAIIHOHHON
u uHepruonHor macc. Ho BcnenctBue 3-ro 3akoHa HeioToHa Tena
BOOOIIIE HE JOJDKHBI MaAaTh, Belb MPOTHUBOIOJIOXKHBIE CHIIBI — HMHEp-
1MUY U TPaBUTAIMU — PaBHBI, a Tena nanarot. [Ipuuém magaioT ¢ ycko-
peHueM, HO 0e3 e opMaITHH.

Haperoch, uTO uwuTarenb, BOOPYKEHHBIM Hallled HWHEPUMOHHOU
KOHIENINEeH TPaBUTALINH, JETKO OTBETHJI Ha BCE IMPEIOKEHHBIE BO-
MPOCKI, — BOIPOCHI, HA KOTOPBIC B paMKax TeopuH TAToTeHHs Hbro-
TOHa M TEOPHiA, MOPOXKIAEHHBIX €ro SIMUTOHAMH, HABOIAIINX "TCHb
Ha TUIETEHb'", BHSTHBIX OTBETOB HAWTH HEBO3MOXKHO.

Bbigoosl. Ham ananmu3 mokaspIBaeT, 4TO TATOTCHUS HE CYIIECT-
BYET, THUIIOTE3a O MPUTSHKCHUU BEIECTBEHHBIX TEJ HECOCTOSTENbHA.
3BT HrioToHa HE TOJNBEKO HE CBsA3aH C (PHM3UICCKON peaTbHOCTHIO, —
9TO BOOOIIE He QU3MUYECKUH 3aKOH, a MaTeMaTH4YecKoe M3JIelue, KO-
TOpPOE HE SABJISCTCS JaXKe MOACIBIO PeallbHOW (PU3NIECKON CYIITHOCTH,
100 OHO HMKAK He CBI3aHO ¢ Hell. O4eBHIHO, YTO CaAMBbIM OOJIbHBIM
BOOOpaKeHNEM 00J1a/1al0T MaTEMAaTHUKH, a HE TIOJTHI U MHCATEIH.

WHepuroHHasi KOHIEIUS TPABUTAIMU M COOTBETCTBYIOIIAS €W
TUIOTE3a, MMO3BOJIAIOT OCYIIESCTBUTH KaTeropu3aiuio (eHOMEeHa Tpa-
BHTAIUH TIO/] TaKyl0 PYOpPHKY ONBITAa KaK WHEPLHS, C/IEeNaTh OYEBU/-
HOW 3aKOHHOCTh YICHCTBAa T'PAaBUTAIMU B ATOW (DyHIaMEHTAILHOM
kareropun. [lo-uHOMY, SIBJICHHWE TPaBHTAIUU CYIIECTBYET He Oiaro-
maps MH(QUYIECKOMY TITOTEHHIO, a Oilaromaps TakoMy (yHmamMeH-
TaJbHOMY AacCHeKTy pealbHOCTH Kak HHeprus. Hama KoHIemnmus
CO3/IaHUS «TPABUTAIMOHHOTO 3P (PEKTa» U SKCICPUMEHTAIBHO YCTa-
HOBJICHHBbIE (DAKTOpPBI €0 MPOSBIICHHUS, CTaBIT KPECT HAa TeOpeTHYe-
CKHX CIEKYJALUAX U WHCHHYaIHSIX «BCEMHUPHOTO TATOTEHUs». |'pa-
BHUTAIUSI — HEYTO BPOJIC «KODPIIMTUBHOW CHIIBD» B MarHeTU3ME, UME-
€T HaBeJEHHYIO IPUPOJTY U XapaKTep MPOSBICHUS Mali.
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I'paBuTanusl B CHHEPreTU4ecKoil mapaaurme
Moeym maeu, 5 mozy. Most MaHTpa

B Tpaguumsx ¢usuueckoil HayKH, BEAyLIEH CBOE Hayaslo co Bpe-
MéH ["ammiies u HeloToHA, CBOMCTBA MPUIKMCHIBAIOTCS WUHIUBUIYAb-
HOMY OOBEKTY, B CHHEPTEeTUKE — MPUPOIHBIM aHCAMOJIAM, JTHOO HC-
KYCCTBEHHO OpPTaHHM30BAaHHBIM acCOIMANUsAM O0OBEKTOB. TO ecTh, 3a
pe3ynbTaT paboThl, CIMOCOOHOCTH OBITh HAACIEHHBIMH TEMU WIH
WHBIMHA CBOWCTBAaMH «OTBEYAIOT» HE OT/ENbHBIE DIIEMEHTHI OpraHu3a-
MU (arperayu, CUCTEMBI), a X KOJJICKTUBHBIE COTJIACOBAHHOCTH,
CUHXPOHHU3aINK, KorepeHTHOCTH. OpraHu3anus Bceraa JoKHA ObITh
Kak-TO OCHOBaHa W oOocHOBaHa. M, mpexme Bcero, oCHOBaHa, MO0
OHa HE MOXET BO3HHUKHYTh «cama co00ii», OHa JODKHA OBITH CHHTE-
3WpOBaHa, MPEAYCTAHOBJICHHA, B €€ CO3JaHUe JIOJKHBI ObITh TIPUBJIC-
YeHBI (aKKyMYJIHPOBAaHBI) 3HAYUTENBHEIE pecypchl. CHHTE3 OpraHu-
3alid — PECYPCOEMKHI MPOIECC U OH BO3MOXKEH, €CIU CYIIECTBYET
(hakTOp, KOTOPBII HMTOXHUT MPOILECC CTAHOBJICHUS OPTraHU3AIUH, H,
naiee, obOecreunBaeT €€ yCTOMYMBOE CYIIECTBOBaHHE O€3 BHEITHEH
noanaepkku. Hamuume 3Toro ¢akropa OOBEKTHBHO OOYCIOBICHO
(hyHIaMEHTaTBFHBIM TIPOSBJICHUEM PUPOIHON aKTHBHOCTH.

®dakTop, KOTOPHIA WTOXWI CHHTE3, B CHJIy CBOCH (yHIaMCH-
TaJbHOCTH HE MCYE3aCT IO 3aBEPIICHUI0 CHHTE3a, a BHICTYNAeT Te-
mepb yXxe B KauecTBe (pakTopa, 00eCTIEUNBAIOIIETO0 CaMOCOXPaHEHHE
OpraHM3alliy, MEXaHW3Ma PEIPECCHUPOBAHUS OTKIOHCHHU (M3MEHe-
HUH), BBI3BAaHHBIX MaJbIMH BHYTPEHHUMH WM MPEICIbHO JIOMYCTH-
MBIMH BHEUTHHMH BO3MYIIEHHSIMH, YTO Ha A3BIKE MAaTEeMAaTUKH Ha3bl-
BaeTCs COXPAaHCHHEM COOCTBEHHBIX 3HA4YEHUH cucTeMbl. D) eKTsI
peaKkIuy MPOTUBOICHCTBHS OPraHU3allii Ha BHEIIHUE BO3ACUCTBUS —
9TO BHYTPHUCHUCTEMHBIN 3PQEKT perpeccuy HaBA3BIBAEMBIX H3MEHe-
HUHW, TPaBUTANM M €CTh TAKOH BHYTPHUCHCTEMHEIN 3¢ (HEKT, CHMITO-
MaTHUYECKH TPOSBIIFOINIUINACS B (hOpME MOMEHTA CHJIbI, HAIPaBICHHO-
ro Ha COXpPaHEHHE COOCTBCHHBIX 3HAYCHUH MOMEHTA UMIYJbCa, HEH-
TPpATU3aIIAI0 CX0/1a DJIIEMEHTA C UCXOTHOU (COOCTBEHHOM) OpOUTHI.

JeiictBue 3TOorOo (hakTOpa HAOMUHAET ACHUCTBUE «HEBHIUMOWM
pykn» Anama CMmHUTa, YCTaHABIMBAMOIIEH paBHOBECHE CcClpoca U
npeuiokeHus Ha peiake. [Ipuposa aToro dakTopa Beera mnpuBsi3aHa
C KaKUM-THOO TPUPOAHBIM MEXaHW3MOM, THIIA TMAMSTH, WHEPIHH,
rucrepesuca. B ¢usnke yxe ecTh Takue 3aKOHBI, KaK «IpaBUIIO, Jie-
BOH pyKU», MBI BBOJIUM «HEBUANMYIO pyKy» Amxama CMuTa.
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MexaHu3M JeMCTBUS 3TOTO (PaKTOpa UMEET KOPPEIISIIUIO C ITOHS-
THEM W3 KJIACCHYECKOTO CHCTEMHOTO aHAIN3a — «TEJIEONOTHYECKHUE
MEXaHHU3MBD», — XapaKTEePH3YIOIIUM MaTepPUALHBIA MEXaHU3M 4epe3
WCIIONIb30BAHUE TIOHSATHUS «IMKIIMYECKas MPUYUHHOCTH», HAOIOac-
MOTO B CHCTEME, I/ie HOBbIE (POPMBI MOBENIEHHUS TTOCPEICTBOM «00-
paTHON CBSI3M» HaxXOJIATCS TOJ BIUSHHEM NpexHuX (popm. DnemeH-
TapHasi KHOCPHETHYECKAsT MBICITb, YJap TOTOpa YIPABISAETCS MPEIbI-
JIyIIei 3aceuKoil.

[IposBnenus rpaBUTaNd — BHYTPUCHUCTEMHBIN 3¢ eKT, uMero-
U MPOSIBIICHHUE TOJBKO B IMpeleiax ONMpeeIéHHbIM 00pa3oM opra-
HU30BaHHOW acCOIMANMU (arperamnuy) BEeUIECTBEHHBIX 00pa30BaHUIL.
U, pazymeercs, 310 3P ekt HE UMEET «BCEMHPHOTO» CTaTyca.

[TocMoTpuTe Ha PUCYHOK, BEUIECTBEHHOTO Tela, MCXOHO 3aKpy-
YECHHOTO HEKUM 00pa3oM OTHOCHTENBHO IEeHTpaibHON Touku. Co-
XPaHUT JIX TEJIO0 XapakTep ABMXKEHUS — MO0 OKPYXHOCTH BOKPYT IEH-
Tpa — mepeiast B cBoOomHoe ABmkeHHe? OYeBUIHO, COXPAHUT, BEIb
Pa3HbIC €r0 YacTH MMEKOT Pa3HbIC M0 BEIMYUHE U HANPABICHUIO CKO-
poctu. Camu 1o cebe, Oe3 BHEIIHETO BO3ACHCTBHUS, 3TH CKOPOCTH HE
W3MEHATCS, a CJEeNOBaTEeNbHO, COXPAHHUTCA M XapakTep KpPyroBOTO
(opOUTaNBHOTO) ABMKEHUS. 3/IeCh CaMO TEJO MPEJICTaBISIET COOOU
HEKOE TI0JIE CKOPOCTEH IO MPOCTPAHCTBY, CBOCOOPA3HOE BEIECCTBEH-
Hoe moste. [lone, mpeacraBnsieMoe TpaAMeHTOM

Vv_iﬂ+_12+kgJi
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niu, B CHCTEMC TIOJIAPHBIX KoopauHaT
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351ech MbI UMEEM JICNIO C TIPOSIBIICHUEM TUC-
TEPE3UCHOTO TMOBEJCHUS, KOTJa U3MEHCHUE
COCTOSIHUSI CHCTEMbI 3aBUCHT HE CTONILKO OT TEKYIIEro COCTOSHUS, a
OoJIBIIIe OT MPEABIIYIIETO U MPE]T MPEIbITYIIETO.

Paboraer «reneonornveckuii MexaHU3M», HOBbIC JOPMBI TIOBEJIE-
HUSl TIOCPEJCTBOM «OOpaTHOH CBSI3W» HAXONATCS TIOJ BIUSHHEM
npexxHux Gopm. OTKyna clIeayeT To, YTO JIJIsi CBOOOIHOTO JIBUKCHHUS
Tena (1Mo WHEPIHH) 10 KPYroBOH opOuTe HET HEOOXOIUMOCTH B II0-
MOIIY KaKOH-THOO0 «CHIIBI TATOTCHUS.

&

F
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Merta¢usnka rpaBUTAIUH
Memadghusuxa — 3mo neobvrualino ynoprHoe cmpemieHue
Mblcaumsb schbvim 0opazom. Buibsam Jxemc
Oouwgue npeocmasnenus o memaghuzuke

ABTOp HE SBISETCS MUIUIOMHUPOBAHHBIM META(PHU3UKOM, U ypO-
BEHb COZACPIKAHUS NaHHOU TJIaBBI — JTIOOUTENBCKUH ypoBeHb. Ho Kak-
TO HY)XHO Ha4HMHATH, ITOCKOJBKY CTpax Iepes cOOCTBEHHBIM MpPOSB-
JIEHNEeM — ATO MPUYMHA Hallle MaCCMBHOCTH. B mpeapaymux riaBax
MOKa3aHO, YTO B COBPEMECHHBIX YCJIOBUSAX UCTHHY HPUXOJUTCS C OT-
POMHBIM TPYAOM BBIKAIIBIBAaTh W3-TIOJ] TOP IMPEIHAMEPCHHOW W He-
MpeIHaMepeHHOW Joku, oOMaHa W camooOMana. Kpome Toro, yem
CTapIle MBI CTAHOBUMCSI, TEM OOJIBIIIE TepPSeM MYAPOCTh U mpruodpe-
TaeM TO, YTO HA3bIBACTCS yM. A 3TOT yM OOUTCS OBITH OCMESIHHEIM,
BBITJISIICTH TIYyTO, ¢1abo mim Henerno. OH BBITECHSIET HAIly BO3MOXK-
HOCTh TIOJB30BAaThCS IMPABOM HAa COOCTBEHHOE CO3HaHWE. MBI XKe,
MOJIL3YSCh TIPABOM Ha COOCTBEHHOE CO3HAHHUE, MPUCTYIAEM K MeTa-
(hM3UIECKUM UCKAHUSM.

C npeBHUX BpeMEH MPHUHATO CUYUTATh, YTO MeTa(U3NKa yKa3bIBa-
€T Ha M3y4YeHHE TOTO, YTO JICKHUT 3a mpeaeiamu (U3MYSCKUX SBIIC-
HUH, B ocHOBaHMH MX. CaMO (pU3NUECKOE SIBICHUE — 3TO BCETO JIUIIb
netizak (JraHmmadT, Malkis), CHMIITOMaTHIECKOE TTPOSIBIICHUE TIPOITEC-
COB, UTO MJIYT 3a MpeneinamMu Gu3n4eckoro spieHus. Hanpumep, Bo-
Hbl — 3TO CUMIITOMATHYECKOE MPOSBJICHUE KOJICOAHWW B BEIECTBE,
BOJIHBI — JaHAmadr. Konebanus ke, HaXOASIIUECs 3a MPEIEIOM Ha-
MTUX BOCIPUATHHA, — 3TO €AMHOOOPA3HO MEHCTBYIONIEE BEMIECTBO, (-
3WYECKUH TIPOLIECC, a BONHBI — He (hM3UUEeCKUil 00BEKT, a PE3yIbTaT,
MPOMU3BEAEHHBIN CTATUCTUUYECKON MHIYKIIMENH CO3HAHUSI COBOKYITHO-
cti "monoOHBIX" Konebanuil. PacnpocTpaHenne koneOaHuil He CBS-
3aHO C TMEPEHOCOM BEIIECTBA, OHO CBS3aHO C TPAHCIAIMCH BO30YXK-
JeHust (MMIyibcea), B (opMe MepenBiKeHHs Pa3psuKEHHUS, TyCTOTHI.
[Ipupone "mycrory" mepememniaTh Jierde, 4eM '"TycToTy", M TYT OHA
KCIONB3YyeT "mpuHIMn JoMUHO". MaTemaTuka >Ke HaleleHa Ha
00BEKThl NaHMMA(THOrO THIIA, a HE Ha (UIUYECKHE TPOIECCHI,
MaTeMaTHKH — 3TO Kak Obl naHamadTHBle au3aiiHephl. B sTOoM
MPUYMHA CUMIOTOMATHYECKOTO XapakTepa (PU3NKO-MaTeMaTHYECKUX
Hay4HBIX TEOPU. DKOHOMHUS MBIIIUICHUS 10 Maxy.

UT0o0B! HE MONYYUTh OOBHHEHHUS B TOJIOCIOBHOCTH, JIBa MIPHMEpa
JmaHAmaGTHOrO HAYYHOTO TTOIXO0/a.
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KBaHTOBass MexaHMKa SIBJSICTCS MOIBITKON CUCTEMAaTU3aIUU JKC-
MEPUMEHTANBHBIX JaHHBIX TI0 CIEKTPaM, W TaKWe WHCTPYMEHTHI
peali3aiuy MOMBITKHA, KaK MOJIEIH aTOMa, MaTpUYHAs WIH BOJIHOBAs
MEXaHHKa, — OCHOBaHbl Ha KOMOWHAIIMOHHOM TMpHHIMIE PuTia,
ycranoBuBmiero (1908), d9ro 9YacTOTBI W3ITYYCHHS ITOXIHHSIFOTCS
OTIpEJICICHHBIM Pa3HOCTHBIM OTHOIICHUSM. A TaKHe MOJOXCHHUS KakK
MOHSTHE CNHHA, MpUHIMI 3anpera [laymu, marHeTon bopa u T.1.,
BBOJIMJIMCh BITOCIIC/ICTBHH TOJIBKO JUISI TOTO, 4TOOBI HaOJto/jaeMble
YacTOThl TMOJYUHSIIUCH KOMOWHAIIMOHHOMY MPHHIMITY. JTO €CTh
OTKpBITasi TEOpHUsT B TOM CMBICIE, YTO BO3HHUKAIOIIME B HEH
HEaJIEKBaTHOCTH PEATIbHOCTH YCTPaHSIOTCS J00aBlieHHEeM B
raMUJIbTOHMAH TOJIXOJSAIINX ONEPaTOPOB WM DJIEMEHTOB. TaKoi
e TMOJIOHKOW COBEPIICHCTBOBAIN T'€ONCHTPHUYCCKYIO CHUCTEMY
(MaTeMaTU4ecKyl0 TCOPHIO0), BBOJS HOBBIC TIOJOXKCHHS: BBOJIMIN
SUUIMKIIBI, TIOTOM SIUIUKIBI OT SMUIUKIOB, TUPQPEPEHTH U T.1.
IeonenTpuveckas cucrtemMa, Kak KBaHTOBas MEXaHWKa, OTHOCATCS K
KJIACCY METOJMYECKUX CHUCTEM — TEXHOJOTHMUYECKUX 3HAHUH, KOTOPHIC
HaIleJICHBl HE HAa TOHMMaHWE PEANbHOCTH, a HA WX NPUMCHCHHE
MHOECTBOM OOBIYHBIX JIFOJICH B OOBLICHHON MPaKTHKE.

enesuc u Qusmueckas CyTh MPOIECCOB, JISKANUX B OCHOBAHUU
SIBIICHUH (CYIIHOCTH JIaHAmAadTa CICKTPOB U JIaHamadTa cIenoB cBe-
T Ha HEOOCBOJIE) TCOPETUKOB HE MHTEpPEcOBain. MaTeMaTHIeCKUi
uaeanu3M [lToemMest MpoOIOIDKAET KHUTh B yMaxX COBPEMEHHBIX yde-
HBIX, W, 110 MHEHUWIO JlaHmay, mpeaCcTaB/IIeT MaruCTPAIbHBIA MYyTh
«IOCTIKEHUS TOTO, YTO M MPEICTABUTH HEBO3MOXKHO». MBI ke, To-
HUMas SIBIICHUSI TIPUPOJIBI JIMIIb KaK IPOSBICHHE TOH BHYTpEeHHEU
CYIIHOCTH, KOTOpasi JIKHT 110 Ty CTOPOHY SIBIICHHHA TPUPOJIBI, TTOTIBI-
TaeMCsl IPUOIM3UTHCS K IOHUMAHUIO CYIITHOCTH, 000JI0YKON KOTOPOit
CITy’KaT SIBIICHUS TIPUPO/IBL.

Crnenys MakCHMe KHTaHCKHX MYJpeIoB: «3HaTh — IOHHUMaTh—
YMETBb», U (QOpPMYJIE «CO3HAHHE — 3TO CO3JAHHE», MBI PACHIMPUM
chepy npumenenus meraduszuku. Harma meradusmuka IomKHA CTAaTh
WHCTPYMEHTOM CO3JIaHWSI HOBBIX (DM3UK M HAJICICHUs] MU U 3BE3] U
cebst, a B Ommkaiimedl MEepCreKTHBE — CPEJACTBOM MOJICPHHU3AINN
¢u3uKku Hamie IUIaHeThl W Hac. Hayka, cOpHEHTHpOBaHHAs Ha
KOJINYECTBEHHYIO MAaTEMAaTHKY, a He Ha MeTapHU3UKy — 3TO HE HaIll,

a TYNHMKOBBIN IMyTh. Hama metagu3uka — 3To CpecTBO U Iuiatdopma
mepexojia OT pa3pylaoNIMX MNPUPOJY TEXHOJIOTHUH K MPHPO-
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JONOJO0HON Maruu, K KOHTPOJIMpPYEeMOH TpaHcopMaluy peaibHO-
ctu. be3 3Toro mepexoma cMbICT CYLIECTBOBAHHUSI YeJIOBEUECTBA JIM-
[IaeTCsl BCIYECKOM PasyMHOH Lesin. A Marus HEM3MEpPHMO CHIIbHEe
TOOBIX TIOCTPOCHNUN MHTEIUIEKTA.

OTMeTHM, TOTOBOM TNPHUTOTHOW IJIA pEaTU3alliy HaIuX IeJei
MeTapHu3UKH HeT. DTa HayKa MHOTO CTOJIETHI TOAaBISUIACh, U PHIET-
Csl IOAXOAAIIYI0 MeTahU3NKy CO3/1aBaTh B OMEPATUBHOM IMOPSAIKE IO
xoay neiia. Meradusrka Bcerna KOHCTPYKTHBHA, U B JIt000# MeTadu-
3WKe, B TOM YHCIIe W Hallleil, TpaHUIbl €€ MPUMEHUMOCTH 3aJar0TCs
BO3MOXKHOCTSAIMH €€ KOHCTpyKTopa. Ham moHamoOutcs Metadusude-
CKUI KOHCTpYKTOp (Meradm3nueckuid «Jlero») kak HEKOTOPBIH Ipe-
JeTbHO MUHUMHW3UPOBAHHBIN (ONTUMAaNbHBIN) HAaOOp Oa3uCHBIX 3Ie-
MeHTOB. B mzeane smeMeHTHl (KOHCTPYKTBI) JOKHBI OBITh OJTHOTHII-
HBIMH, (YHIAMEHTAIGHBIMH B TOIIOJOTHMYECKOM AacIieKTe, 00Jalaro-
LIMMHU CHIOCOOHOCTBIO K arperupoBaHuio (cOOpke, CKIIeiiKe) B JUHAMU-
YeCKHe CaMOCTaOMIM3HUPYIOLINECs] KOHCTPYKLMHU (arperartsl) CI0KHOM
koH(purypamuu. Hukakoro pasnooOpasus, Bc€ TOIbKO TUIOBOE. bonee
TOTO, arperarsl, 0Opa30BaHHBIE «CKIICHKOI» KOHCTPYKTOB, JOJIKHBI
OBITh JIOTHCTUYECKH COCTOSTEIBHBIMH, SKOJIOTHYHBIMHU, TO €CTh (PyHK-
IMOHUpOBaThL 0Oe3 kakux-mmbo 3arpar. CBoeoOpasHas cTelc-
TEXHOJIOTHS BTOPOTO TOPSAIKA, TOCKOIBKY TEXHOJIOTHS PUPOBI B HEM
CaMOM SIBHO HE MPOSIBIISIETCS.

CoOpanHplii e W3 KOHCTPYKITMI HaIero KOHCTPYKTOpa TIJIO-
OaTbHBI 00BEKT — YHUBEPCYM, TEM CaMbIM HaJIeIEHHBIN COOCTBCHHOM
VHHKAJIbHON (U3MKOH, TOJDKEH CYIIECTBOBATh B PEXKHMME CaMOCTaOU-
JMM3alMd W TPENCTaBIATh COOOH HEKYI0 CaMOOPraHM30BaHHYIO CYIL-
HOCTh. A CaMOOPraHM30BaHHAs CYIIHOCTb — 3TO M €CTh OpraHHU3alus,
AJIIEMEHTBl KOTOPOM ACHCTBYIOT MO €AMHON CHCTEME, camMoO AeHCTBUE
MOJICPKUBACTCS. HE KAKMM-TO BHEIIIHUM PETYJISITOPOM, a BHYTPCHHU-
MU TIPOLIECCAMH, NCUCTBYIOUIMMH C CHUMOMOTHYECKOH YBS3KOW. Xu-
ueHko [6] npennonoxui, yro M. Kant Buaen caMoopraHu3aimio Kak
TaKkoe B3aMMOZACHCTBHE yacTel, KOrjaa KaxKaas 4acTb 00s3aHa CBOMM
CYIIIECTBOBAHMEM JEHCTBHIO OCTAJBHBIX W CYIIECTBYET PaAH OCTallb-
HBIX M BCETO 1eNoro. M gacTh AomkHa OBITh OpraHoM, POU3BOISIIINM
IpyTHe 9acTH, KOTOPBIE TaK)Ke B3aMMHO TIPOU3BOMAT OCTAIIbHBIE. «Hu-
KAaKOU UCKYCCIMBEHHbIU UHCIPYMEHM He MOJCem Omeeuams maKomy
onpeoeneHuro, Ho MObKO MAKOM, 8 Ubl pecypcbl 6X005M Mamepuaibl
8Cex CywjecCmsyowux vacmeti-uncmpymermos. Tonvbko npu 6vinosiHe-
HUU TMaKux yCclo8utl, MOIbKO 8 MAKOU MePMUHOI0SUU MOXHCEM Cyuje-
CcmMeosams Maxoil nPpoOyKm, Kak OpeaHUu308aHHOE U CAMOOPSAHUZ0BAH-
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Hoe Obimue, U, KaK maxkogoe, OHO Modcem Obimb Memapu3uuecku on-
PABOAHHBIM U 3AKOHYEHHBIM.

Cnacu6o Kanry 3a moxackazky. CrmenaeM WUMEHHO TakuM o0pa-
3oM. [lo xomy pemnieHwsi Hamiedl TPaHAMO3HOW 3aJaydl MBI MOMYTHO
pelIM Bce BOMPOCH rpaBuTanuu. [IoHSITHO, TpaBUTAIUS TYT JUIS HAC
— 3TO MPOCTO MOBO/T 3aHATHCS CTPOUTEIECTBOM YHUBEPCYMA.

Meradusuka, UMerolIas B Ka4eCTBE HHCTPYMEHTAPH KOHCTPYK-
TOp KAaHTOBCKOTO THIIA, 00JaacT BO3MOXXHOCTBIO CTPOHUTH HOBBIC
MOJICNbHBIE (PU3WKH, a 3HAYUT, MAaET HaM BO3MOXKHOCTH ITOHHUMATh,
KaKOB €CTh KOHCTPYKTOP, ONPEACISIOMNN CYIIECTBYIONMYIO (DH3UKY
HaIleH IIaHeThI, CO BCEMH BBITCKAIOIUMHU M3 3TOTO IParMaTHIeCKU-
MH TIOCIEACTBHUAMU. Bemp KHWTaiickue Myapenbl HaM ITOBEIAIH:
«3HaTh — 3HAYAT TOHUMATh, TOHUMATh — 3HAYUT YMETh, YMETh — 3Ha-
YuT 3HaTh». Ml B caMoOM Jielle — KaK MOXKHO ITO3HATh U MOHATh HEUTO
(maxe OoJiee mMpocTOE, YeM MUPO3JaHKE), HE CO3/1aBas HEYTO MOI00-
Hoe? CwmbIcioM 4ero-mubo odmamaer nuib ero Co3marens, a HE Ha-
omonatens. BoT co3maauM camul JCHCTBYIONIYIO MOJIEIb HOBOT'O MH-
pa, TOTJa U OTBETHM Ha JFOObIEC BOIIPOCHI OTHOCUTEIEHO MUpPA Hallle-
ro — uro 31o? 3adem 310? kak 310? Ilomaraere, HemogbEMHO? B Ha-
IINX PACCYKACHUSX HE JODKHO OBITh MECTa arHOCTHYECKUM MOTH-
BaMm. [lopakeHdeckas O3UIINS — He Hall BEIOOP. JKHU3Hb MEHS HAydH-
Jla; 9eM TPaHAHO3HEH 3a7ada, TeM MpoIe e€ pemieHrue. IToMy Ke S
yay W Bac. Ho HYXHO TpeABUACTh W HEW3OCIKHBIC IPEIATCTBUA,
BCTAIOIIHME HAa TOM ITyTH.

TpymHOCTH COCTOSIT, PEXKAEC BCETO, B TOM, YTO HAIl MO3T, CBSI-
3aHHBIA 0 pyKaM W HOTaM IyTaMH JIOTHKH, HECIIOCOOCH OCYIIECT-
BUThH CIIOHTAHHBINA MEPEXOM OT CAMHUYHOTO TMPOSBICHHUS CBOWCTBA K
(hopMyITMPOBKE, BBIpaXKAOIIEH 3TO CBOWCTBO B MOJHOM 00BéMe. Ha-
M TIPEJICTABIICHUS O peallbHOCTU C(HOPMUPOBaHKI HAa 0a3e JIOTHKH, U,
MOCKOJILKY JIOTUYHO W TPOIIE UMETh JEJI0 C MPEACTABICHUSIME O pe-
QIBHOCTH, YeM C CaMOW PEaTbHOCTBIO, MBI, KaK TIPaBUIIO, CMEIINBACM
OJTHO C JIPYTMIM W NPUHUMAEeM CBOHM CUMBOJIBI U TOHITHUS 33 peaib-
HOCTh. Jloruka Memaer oOHAPYKUTh B OTICIHHBIX MPOSBICHUAX Ha-
JITIUE TII00aTFHOTO TIPHUHIINTIA JCHCTBHS.

IIpennomnararo, 9TO MPOYNTAB MPEABIAYIINE TJIaBBI MOSH KHHTH,
YUTaATENb KaK Obl MIPHHSUT «CHBIBOPOTKY TIPaBIBD» H, OIIYTHUB BKYC HC-
THHBI, BOCCTAHOBHJI TIPUPOJHYIO KOMITCTCHIINIO BHIECHUS CIMHCTBA
MHpa CKBO3b IICJICHY JIOTHKH, TO €CTh MOXXET BHICTh W MOHUMAaTh
(xak Bwuit) T0, 9TO BCE MHBIC BUIECTh U IOHUMATH €II1E HECTIOCOOHEI.
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HpaB;[a, HY>XXHO ITOHMMATh, HA 4YTO Mbl Ha CaMOM JCJIC CII0CO0-
Hbl. OCTaHOBUMCS HA OCOOEHHOCTSIX HAIIIETrO BOCIIPpUATHUA. Bot uto
HaM 1noB€aajia Wnna babuu o HaiieM MecTe B TpéXMCpHOM MHUpPE:

MBI — 4enoBeUeCTBO — KUTENHU INIOCKOTO MUPA, U YAUBILATHCS 3TOMY HE CTOMUT.
BEI ckaxerte, 94TO BeChb MUp M BCE OOBEKTHI, KOTOPBIE HAC OKPY)KAIOT, OHU TPeXMep-
HBle! A HUKTO M HE CIIOPHT, J]a, MBI JKUBEM B MUpE TPeXMepHbIX 00bekToB. Ho TOIB-
KO JIMIIb B MHPe TPeXMepHBbIX 00bekToB! Jla, Hac OKpyKaroT 0OBEKTHI, UMEIOIIHE
TpU U3MEPEHUs] M MOBEPXHOCTh BTOporo mopsaka! Ho Mbl He MoxeMm HaGmoaaTh
TpPEXMEPHBIN 0OBEKT MONTHOCTHIO — ITYCTh AaK€ HE BCE €r0 BHYTPEHHEE COJEPKHUMOE,
a XOTsl OBl CO BCEX CTOPOH OJHOBPEMEHHO. [Iisi 4enoBeKa OTKPhITA TOJBKO JIHIIb
MOBEPXHOCTh OOBEKTOB, Ja M TO TOJBKO JIHIIb MAKCHMyM Ha MOJIOBHUHY, KOTOpas
HaXOAUTCS B IIPSMOI BHIMMOCTH dYeJOBEeKa, a oOpaTHas CTOpOHa BCceX OOBEKTOB
Bcerza ckpbital JleficTBUTENIBHO 0OBEKTHI, KOTOPHIE OKPYXKAIOT YeI0BEKa, TpeXMmep-
uele. Ho genoBek — 3To oOHuTaTeNs ImI0CKOro MUpa, KOTOPEIH HEMHOTO BEICYHYJICS U3
CBOEH INIOCKOCTH U MOXET 0003peBaTh €€ U HEKOTOPHIE APYTHe IIOBEPXHOCTH, KOTO-

pbl€ JOCTYIHBI €r0 3PEHHIO.

@8
P -4 | .~ emosex — 5T cymectso, KoTopoe BhiLIO M3
{ ™ . IUIOCKOCTH, HO €TI0 MHUP BCE PaBHO OCTACTCA IIO-
S ¢ ] \ .
o6 [\l \/ BcpXHOCTbO, NpaBia yike BTOPOro MOpsjKa

ﬂpyI‘I/IMI/I CJIOBaMH, 4YCJIOBEKAa OKpPYXKarT I10-
BEPXHOCTU TPEXMCPHBIX 00bekToB. TakoB MUDP IJI YEJIOBCKaA. KOHe‘lHO, 06I/I,IIHO
pacCTaBaTbCs C MBIC/IBIO, YTO YCJIOBCK T'MT'aHT MBICJIN U BJIACTCIIMH MHUpPaA.

VYBaxaemast nna [laBnoBHa, Hu4ero oouaHoro B 3T0M HeT. Jla,
BO3MOXKHOCTH OPraHOB HAIllUX YYBCTB HE O€3rpaHUYHBI, HO UMEHHO
Oyraromapsi THM OTpaHUYEHUSM O0eCIIeYnBaeTCsI WX PpabdoTOCIOCO0-
HOCTh B peajlbHOM Macitadbe BpemeHu. Eciu Ol Hame 3peHue ObLIo
TPEXMEPHBIM, TO €CTh I HAaC CTaIH Obl MPO3PAyYHBI JBYXMEPHBIC
000J109KH, TO MBI OBI BOOOIIIE HUYero He yBuzenu! M Bompoc o pas-
MEpPHOCTH TIPOCTPAHCTBA YMECTEH, €CITH MOHATHE "MEPHOCTH" MMEET
CMBICT JUISI 3JIEMEHTOB IPOCTpPaHCTBA. J[IsT BEKTOPOB OHO HMeeT
CMBICJ, U Pa3MEPHOCTh BEKTOPHOI'O TIPOCTPAHCTBA BCEI/Ia OMPEACITH-
Ma. He ctout 6ykBampHO IOHMMAaTh MaTeMaTHUECKHE TEPMHUHBI.

3peHue HEe B COCTOSHHUM Pa3IUYMThH ABIDKEHHUE, MPOUCXOSINEe
MeHee yeM 3a 1/10 ceKyHIIBI, 9TO SBISETCS OCHOBAHUEM JUTSI OOJIBIIIO-
T'O YHCIIa WLTIO3UHA U TPIOKOB, TAKUX KaK «JIOBKOCTBH PYK», «OKOHTJIEP-
cTBOY». [l0 OTHOIIIEHUIO K MPOCTPAHCTBY 3pEHUE MOJIE3HEE, YEM CIIYX,
3]1eCh OHO JOMHUHHPYET, HO MO OTHOIICHHIO KO BPEMEHH CIyX OTIH-
yaeTcs OONBIIUM pa3pelieHreM, YeM 3pPEHUE, YeMy IPUMEPOM CITy-
*UT Boctipusatue peun. Ciryx B 10 pa3 iydrie, 4em 3peHUe, O3BOJSICT
Pa3IUYUTh COOBITHS, CIACIYIOIINE BIUIOTHYIO OJTHO 32 IPYTHM.
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Memaghuzuueckuii KOHCMPYKmMop

Od4eBHuIHO, HY)KHO OTPEAETUTHCS C MAaTepPHaJIOM, U3 KOTOPOTO
Oymem co3gaBaTh MeTapU3MYECKHE KOHCTPYKTHBHBIC 3JIEMEHTHI
(xoHCcTpyKTHI). C €ro BEIOOPOM MHE ITOMOTJIA CIICAYIOIasl IpUTya.

YMep ydeHblil, a ero Ayiiia npeacraia nepej borom 1 roBopur:
«MBI, TIOAM HAyKH, MPHUIUIA K 3aKIFOYEHHIO, YTO yXKe Ooublne He
Hy)kmaemcst B Teb6e! MBI TIOCTHIIIM BCe TallHBI W 3HAEM BCE, UYTO
3Haenb Thl, yMeeM KJIOHUPOBATh JIOJCH, MEPEeCakMBaTh OPTaHBI
Tena, Co3/1aBaThb HOBBIE BHIbl JKMBOTHBIX M pacTeHHi... CIOBOM,
MBI MOXXEM JeNlaTh BCE€ TO, YTO DPAaHbIIE CUYUTAIOCHh YYIACCHBIM H
MpUIUCHIBaIOCH TBOEH MyIpOCTH 1 BCEMOTYIIECTBY».

Bor pgonaro w TepmenuBO ciymiad M, KOTZa yYeHBIH, HAaKOHEI,
3aMoIyal, MpeayoKmwi emy: «JlaBail Torja mpoBEpUM, HYXKJaeTcsd Jin
eme Bo MHe yenoBedecTBo min Het? [IpoBemem ¢ T0o0Ooi HEOOMBIIOE
COCTSI3aHME B TBOPYECTBE». YUEHBIH COTJaCHICS M crmpocui: «Yto
X04Yelb, 4YTOOKI 5 caenan?» bor emy oreeTwi: «JlaBail caemaeM OIATH
MepBOro 4enoBeka — Anama». YueHsld ckazan: «lIpekpacHo!» — u
HaKJIOHWJICS, YTOOBI 3a4epnHyTh ropcth nbutd. Ha urto bor ckazan:
«9#, He Tak O6bIcTpo! THI HCTTONB3YH CBOIO COOCTBEHHYIO IIBLIb, MO0
e He Tporau!»

He myxHO ncKaTh HeBeAOMBIA 3(Up, HE HYXHO JOJITO HCKATh
TIEPBOOCHOBY, CYOCTAaHIINIO (CyOCTpaT), OHA YK€ €CTh — 3TO BEIIECT-
Bo. KoHeuHo, BocIprHIMaeMOe HaMH BEIIECTBO Y)K€ HaJelIeHO He-
KOTOPBIMH CBOWCTBaMH, Oiarojmapst 3TOMYy MbI €r0 BOCHPHHHMAEM,
TaK KaKk CaMH HaJIeJIeHbl TAaKUMH ke cBoiicTBamu. Ho ecnm oHO Ha-
JIeTICHO HEKOTOPBIMH CBOMCTBaMHM, 3alporpaMMHPOBAHO HA WX MPO-
SIBIIEHUE, 00JIaZlaeT CBOMCTBOM HaleJIeHHS CBOMCTBAMHU, TO MOXKHO H
TepenporpaMMHUpPOBaTh €r0 Ha WHBIE CBOWMCTBA. A emé He HanenéH-
HOe — HazienuTh. HeoOycoBIeHHOE BEIIECTBO — 3TO aKallla HHIYCOB.

B 370t MBICIIM MEHS yKpenmwin HaOJIOACHUS W Pa3MBIIUICHUS
Ha peroanke. Knépa mpaktudeckw He OBLIO, U S TOTyMall, I PBIO
BOJA — cpella MX OOUTAaHUS — HE MPEACTABISETCS UM OJHOPOAHOM
Cpemoif, Kak MHe; BO3MOXHO, ABIDKEHHE pBHIObI TPOTHB TEUYECHHS
MIPEJICTABISIETCSl €l KaKk HaM JBM)KCHHE B TOpy. A pasfelieHHue BOJBI
Ha CTPYU BOCIPHUHHMMAETCS KaK MOSBJICHUE MECTHOCTH CO CIIOKHBIM
penbedoM, XOIMaMH U OBparaMmu, KOTOPBIE CIEAyeT MHUHOBATh Kak
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Oapbepsl. [loHsTHO, IpeACTaBNATH cebs ppIOOH COBCEM HE TO XKe ca-
MO€, YTO OIIYIIATh ceOs phIOOA, T.€. OBITH €ii. A HE OIIYTHB CeOs phI-
00#, HEBO3MOXKHO CKa3aTh, MPUCYTCTBYET B 3TOM cocTostHun A mim
HET, U €CIIK HeT, TO KaK Bocmpusatue B oTcyTcTBum S omrymaercs?
Ho mpaktuka — xputepuii uctunbl (x0T W He uctuHa). C yu€ToM
Mpom3BEAEHHON pedIeKCHA CMEHHII MECTO Ha Oepery W HaCTPOUKH
YAOYKH, ¥ KIEB MOMIEN TaKUM TEMIIOM, YTO IMOKAa3aJ0Ch — MPOIICHT-
HOE COJICP)KaHUE PBIOBI B PEKE MPEBHIIIACT MPOIIEHTHOS COJCPKAHKE
B HeW Bomel. [lomagamuck OYEHBb KpPYITHBIE JK3eMIUIIpPBL, g0 500
rpaMMOB B 4yucTOM Bece (0e3 ynouku). [lomydeHHbIE pe3yibTaTh
MOCITY)KWJIH HEOIPOBEPKUMBIM JIOKA3aTEIbCTBOM BEPHOCTH MOCH
MeTapu3nIECKON THIIOTE3HI.

ITycToThl HE CylIeCcTBYET, TOCKOIBKY HE MOXET CYIIECTBOBATH
TO, dyero HeT. Ho HaM He HYXHBI HU TOJS, HA BaKyyMm, HU 3Hp, HA
JIeMeHTapHbIe YacTHuibl. HeT HM MHKpoMupa, HI MaKpoOMHpa — MUP
emun. 160 BCE ects BemiecTBo, 1 60MbIne HUKAKOM MaTepuu HET U
OBITH HE MOXET, — €CTh KaK HeKas IMepBOHadanbHas cyocTanmus. To
€CTh BEIIECTBO — BEYHBII, BE3ECYIINHA, NCXOAHO HUYEM He 00yCIIOB-
JICHHBIH CyOCTpar, IEpPBOOCHOBA U TMEPBOIPUYHHA U BOSHUKHOBEHHUS,
Y CYIIECTBOBAaHUS HAIIIETO MUpA, U HE TOJIKO Haiero. Tuma omepa-
THBHAs TMaMATh, B KOTOPYIO HE 3arpy>K€HO HHKAKOW MpPOTPamMMBl.
CyOcraHnus, nepBUYHAs B OTHOIICHWU CBOMX COCTOSHUU. A Haiu-
yhe pa3muuuii — nuddepeHnuanus — B BEIIECTBE OOYCIIOBICHO Of-
HUM (aKTOpoM — IBKeHHEM. [loMHuTE 3aKoH bepHysm?

3akoH bepHymM — 3TO 3aKOH, OTHOCSIIUHCS K «CTaTHUIECCKOMY»
JIABJICHUIO, TO €CTh K JIABJIICHUIO HJKOCTU HA IUIOCKOCTh, Mapaiieib-
HyIO JJUHHSAM TOKa. B KauecTBeHHO# (popMe OH TIacuT: B 00JaCTH CTy-
IIEHUS IMHAN TOKA, FUTH TOBBIIIEHHON CKOPOCTH T€YEHHSI, CTATHYECKOE
JIABJICHUE B JKUJIKOCTH MEHbIIIE, YeM B OKpyxarolie cpene. JlelicrBue
3akoHa bepHysn nokaszaHo Ha puc. 10.

He Oynmem cmoputh, OEMCTBUTENBHO JH MEHSETCS NaBJCHHE B
HEC)KMMAEeMOU JKUIKOCTH, WM TPOCTO MEHSETCS €ro HalpaBlCHHE,
TJIABHOE — y HAC €CTh CpeACTBO u€Tkoi auddepeHmanum ucxoIHo
OJIHOPOJTHOM CpeJIbl.

[ToHsATHO, MOKA3aHHBIN HAa PUCYHKE arperar He TOAUTCS B Kade-
CTBE METa(hU3UUECKOT0 JEMEHTa, HE MPOXOUT IO JIOTUCTUKE — BCE
BpeMs MPUAETCSA KadaTh BOAY, @ OCHOBHOW MPHUHIIUI CHCTEMIINKA —
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Kak OBl YTO-TO ClieNaTh, YTOOBI MOTOM HUYEro HE HYXHO OBLIO Je-
natb. [Ipunnun — BeicTpenua U 3a0pu1. Ham TyT Gonbiue momoimyt
TOPOBBIE CTPYKTYPHI, 3aKOH BepHYyIUIM B HUX COXpaHSET CBOIO CHITY.
[Ipu BBIOOpE MPHOPUTETHOTO CBOICTBA BEIIECTBA MBI HCXOAUM W3
MPOBEPEHHOT0 MPAKTHKON (akTa: BELIECTBO, NPUBEAEHHOE BO Bpa-
IIIeHNEe, COXPaHsAeT MOMEHT UMITYJIbCa, WHAYe TOBOPS, aKKyMYJIHPYET
BpalleHNe B JIOKaJIbHOM 001acTH.

W

Pacnipeneaenne cTaTHiecKOro AaBICHWA TPH
TEHEHHH 4deped cywenne. TpH BepTHKabHLIE CTEKAAH-
Hble TPYGKM CAYHAT BOIAHBIMI MaHOMETPaMH.

Puc. 10

Ceiiyac CIOBY «IBIKEHHE» MHOTO CMBICIIA, KaK Ha3BaHHE CaMo-
ro sIBJICHUsI, HE MpUIaércs. A 3ps, B JUHAMHKE MOXHO HAaWTH MHOIO
uHTepecHoro. Hampumep, cneayer pa3nuyarh ABa Pa3IMYHBIX 3HAUE-
HUA TEpPMHUHA «cTaTudeckuil». OIHO 3HAUEHHE — DTO HEeU3MEeHHbll B
CMBICIIC He umerowjuti dguearowyuxcsa yacmei. Jlpyroe 3HadeHHE —
3TO OJAMHAKOBOCTH C OAHOTO MTHOBEHHS JO APYroro MOCpPEACTBOM
MOCTOSIHHOM 3aMEHBI BCEX JBHUTaromuxcsi yacteil. Jlerxko mpencra-
BHUTh ce0€ 3TO pasiauuue, Aymas O Bojaomaae. 3aMEp3iinii BOAOIA
CTaTUYECKUU B MIEPBOM CMBICIIE, @ TEKYILIUA BOAOMA] CTATUYECKUH BO
BTOpoM cMbicie. O0a SBISIOTCS MO CYTH UACHTUYHBIMH B KaXKJ0C
MI'HOBEHUE, OJTHAKO IMOCIICIHUN UMEET JIBUTAIOIIUECS YacTH, CIIOCO0-
HBIE TIepPeaBaTh UMITYJIbC, I COCTOUT U3 JBUTAIONINXCS YaCTHII.

Diinep Mmokasaj, YTO y BEHICCTBECHHBIX TEJI MOXET OBITh KaK MH-
HUMYM JIB€ OCH YCTOWYMBOTO BpamleHus (SICHO, YTO Y OAHOPOTHOTO
mapa ux 0eCKOHeYHOe MHOXECTBO, HO ITaphl HAM HEWHTEPECHHI). M3-
BECTHO, YTO €CJIM B SIBJICHUH MPHUCYTCTBYET KaKas-TO 3aKOHOMEPHOCTH,
TO ToI00HAasT 3aKOHOMEPHOCTD JIOJDKHA OOHAPYKMBAaThCA M B MIPHUUH-
Hax, TOPOXKIAIOIINX 3TO ABJIeHHE. BepHO 1 00paTHOE, TO €CTh  eCIu
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€CTb JIB€ OCH YCTOHUYMBOIO BPALICHUS, TO TOJDKHBI OBITH H YCTOHYHBO
CTOSIIIME Ha 3THX OCSAX Bpallarolluecs MaKpOCTPYKTYypHbIE KOHCTPYK-
uun. Y oM ecTb. DTO Tak Ha3bIBAEMbBIE TOPOBbIE CTPYKTYPHI.

OpOuTHl TOPOBOTO BpALICHUS M KOJIBLEBOTO BPAIICHUS B HHUX
OpPTOTOHAIIBHBI, M IO3TOMY HUKAKOTO BJIUSHHS IPYT HAa Apyra HE OKa-
3pIBalOT. J[)11 BHECCHMS M3MEHEHMS B XapaKTep BPAILICHUS WHEPLH-
OHHOTO BpAIIATEIBHOTO JBIDKCHUS BEIIECTBA INPHUTOAHA HE BCSKAs
Hayjaudy B3sfTas cuia. OHa J0/DKHA 0o0s1afaTh AeHCTBYIOIUM Bpalla-
TENbHBIM MOMEHTOM OTHOCHTEJIBHO [AaHHOH OCH BpalieHUs. OTO
3HAYUT, YTO CHJA JOJDKHA MMETh COCTABIISIONIYIO, TapajieibHYIo
IUIOCKOCTH BpAILEHHs, a €€ HallpaBJIeHUE HE JOJDKHO MPOXOAUTH ye-
pe3 Kakyro-1100 TOYKy OCH BpalleHHs. B TOpPOBBIX CTpYKTypax Takue
JEHWCTBYIONIME HA M3MEHEHHE CHJIBI OTCYTCTBYIOT B CHUTy yKa3aHHOM
BBIIIE OPTOrOHATBHOCTH OPOUT.

Buxps (Top) — 310 cTatMueckuii (cTabuibHBIA) 0OBEKT BTO-
poro poza, B TOpe BCE YACTUYKHU ITOKOATCS OTHOCUTENIBHO YT ApyTa,
U JIBIKEHHE BEIIECTBA B TOPOBBIX 0OBEKTAX MPOUCXOIUT Oe3 3aTpar,
YHCTO WHEPLIMOHHO. AHAIIOTUYHBIM 00BbEKTOM siBJsieTcsl 1 CoHedHas
cucrema. E€ ninurenbHoe cyiiecTBoBaHUE He TpeOyeT BHEIIHEH YHep-
reTuyeckoi moxnutku. Ha puc. 11 mpencraBieHbl TOPOBBIE CTPYKTY-
PBI, C TOKa30M TOPOBOTO U KOJIBIIEBOTO BPAIICHUS BEIIECTBA B HUX.

Koasuenoe Koasuenoe
W Bpamicune RpameHne
!/
/
'|' '.

f /
| f

| |

| . .

\ Toponaassnoe | Foponaassnoe
§ ¥ spauicnne | ¥ spamcnne
\ (

\ \
\ ~— | S

Puc. 11
OnHa opbuTa — BOKPYT KOJBIIEBOTO KEpHA — OpOUTa TOPOU-
JATbHOTO BpAILleHUsl. ITO 00eCIeYnBacT JABMKEHHE TOPa BIOJIb OCH
3a CYET er0 «CaMOBBIBOPAUMBAHUS». YTIIOBOH MOMEHT TOPOUIAILHO-
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r'O BpAIllCHUs 3aMKHYT caM Ha ce0s1. J[pyroe IBMKEHHE — KObYe80e —
BJIOJIb KE€PHA C YACTOTOM ®. DTO BpalleHHE TOpa KakK LEJIOr0 BOKPYT
LIEHTpaJIbHOM ocH. Biob 3TOM OCH HampaBjiieH U MOMEHT UMITYJIbCa
KOJIBIICBOTO BpallleHUs. TpacKTOpHs JIBUKCHHE YacTHUI[ BEIIECTBA B
KOJIBIICBOM BUXPE CMOTPUTCS KaK BHHTOBAs JIUHUS, TPaBOBUHTOBAs
WM JIEBOBHHTOBAs, B 3aBHCHMOCTH OT TOTO, KaK IO OTHOIICHHIO K
YacOBOM CTpENKEe IPOU3BOJUTCSA KOJBLIEBOE U TOPOBOE BpaICHUE
YacTHI[ BellecTBa. B 3TOM ciyyae TOBOPAT, YTO TOPOHUAAIbHAS H
KOJIBIIEBAsi CKOPOCTH COCTABIISIOT MO0 OTHOIIEHHIO APYT K APYTY MO0
MTPaBOBHHTOBYIO, JTHOO JICBOBUHTOBYIO CHCTEMY, B TOPE BCE YACTHUKH
MOKOSTCSL OTHOCUTENBHO JPYT JIpyra Kak B TBEPIIOM Telle.

Ilepen w3NOKEHWEM IIEHTPATLHON HWIEH Hamel Meradu3uku
caenaeM HeOOJBIIOE OTCTYIUICHUE, U MPEIIIIECTBEHHUKOB BCIIOMHHM.
JlpeBHUE MeTadU3UKH, CIICIIUAIA3UPOBABIINECS HA MIOCTPOCHUN YHHU-
BEPCYMOB, IBITAJINCh OTBETUTH HE TOJBKO Ha BOMPOC «IIOYEMY?», HO
" «3a4eM?». A UMEHHO: JIPEBHsISI MBICIh BKIIOYACT B MOHATHE IPH-
YUHBI HE TOJIBKO JIOTHUYECKHU TPEIIESCTBYIOIINHN aKT (M3-32 Yero), HO U
11eJ1h, Ha3HAUEHUe (711 4ero), MoToMy M MpUYHHA Yy HUX — 3TO HEKHH
rII00aNbHBIA TPUHIUI CYIIECTBOBaHUA 00BekTa. CleaoBaTeNbHO,
JKEJAIONUI HAWTU MPUYNHY 00BEKTa JOJDKEH MOHATh, YTO JUIT  HETO
«HaWJIydIleey», TO €CTh ero Ha3HaueHHEe W HJeabHOE YCTPOCHHE.
3Hast 3TO «HAWJIYYIIIee», JIETKO TOHATh, MOYeMYy OOBEKT BO3HUKAET,
KaK CYIIECTBYET U OTYEro MOrubaeT.

B sTOoM cMbIcne MPUYMHOW MOCTPOCHHS MUPO3IAHHS Ha TPUH-
IUIaxX BpalIeHUs, K KOTOPOMY MBI celdac &M, SBISETCS TO, YTO
WHOTO, a TeM OoJiee HaWTy4IleTo, PEUIeHHsI He CyIIecTByeT. B camom
Jierie, TOJMBKO Onaromapsi BpalleHHIO BO3MOXKHA CTaOMJIBHOCTHh YHH-
BepcyMa. [locpencTBoM BpamieHHs IBUKCHUE MOXKET OBITh aKKyMYy-
JIUPOBAHO MW JIOKATHU30BaHO. DP(HEKTUBHOCTH — 3TO COOTBETCTBHE
CBOEMY Ha3HAYCHHIO, TOJIBKO BpameHue TyT ) PpeKTUBHO.

B cBo€ Bpemst JlekapT cienan IpeanoyioKeHue, CyTb KOTOPOro
COCTOWT B TOM, YTO BECh MHUpP, CO BCEMH €T0 Pa3IUYHBIMH YaCTSIMH,
JETAJIIMU U SIBJICHUSIMU, MOT OBITh CO3JIaH Oyiarofaps HeoOX0AUMOMY
CJIEICTBHUIO 3aKOHOB JIBUXKEHUS MPOCTO B PE3YNIbTAaTe TOTO, YTO BHIC-
masi JeHCTBYIOIasl cruja BHEApWia KPYyroBO€ JBIDKEHHE B YAaCTHUIIHI
MPOTSKCHHOHN CyOCTaHITUH.
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Hama koHuenuus — pa3BuTrue KOHLENIUUA DUHINTEHHA, — «IIPO-
ctpancTBo [lomoBa» ToXe ABISETCS HCKPUBIEHHBIM, HO OHO SIBISIETCS
BCILIECTBCHHBIM M HCKPUBICHO HE MaTeMaTUKOH MMHKOBCKOIO, a
JEHCTBYIOIIUMU BEIICCTBEHHBIMU TOPOBBIMU CTPYKTYPAMH.

Mbl UaEM 4aCTUYHO MPOTOPEHHBIM IMYTEM, HAIKA MPEAIIECT-
BEHHUKHA HE CMOTJIM MPOWUTH MyTh A0 KOHMA. [IpmumHa — mombITKa
pEUINTh HOBYIO 33Jlady B pyclie CTapod MaTEeMaTU3UPOBaHHOU Me-
tadusukn HeroroHa. Tem He MeHee cIemaHo BecbMa MHOTO. Psn
PacCMOTPEHHBIX HaMHU BOIPOCOB BIIEPBBIE (B OTKPOBEHHOW (opme)
ob1 mocTasiieH B [7] Jesynkum B.3., u tam ke, B [7], mpencrasie-
HbI BAPUAHTHI OTBETOB aBTOpa HA HUX, OTJIMYHBIC OT HAIUX.

OdeHp MHOTO CAENaN JUIsl CO3MaHUS METa(PH3UIeCKOTO KOHCT-
pykropa B.H. Ilakynus. 3xech, ¢ ero paspeleHus, HCIOJIb30BaHBbI
Y HEKOTOPHIC PUCYHKU U, B TIPWIOKEHUH 1, Psi CTpaHUI] LEITHKOM
n3 ero KHur| [8].

HenaBno Bcrperuniack B nHere pykonuch H. Tecnsl, riae oH nu-
meT: «Kak-to pa3 s Habmoman, Kak OIWH MOPSK Kypui Tpyoky. OH
BBIITyCKaJl W30 pTa JbIM MaJeHbKUMH KoJibllamu. Komblla TaGayHoro
JIBIMa, TIPEXK]IE YeM Pa3pyIIUTHCS, TPOJIETATN JOBOJIBHO 3HAYUTEIFHOE
paccrosiame. [loToM s mpoBen uccienoBaHWE 3TOTO SBJICHHUS B BOJIE.
B3sB MeTammmyeckyro 0aHKY, s BRIPE3aJl C OHON CTOPOHBI HEOOIBIIOE
OTBEpPCTHE, a C IPYTOl CTOPOHBI HATSHYJ TOHKYIO KOXKy. Hanus B Oan-
Ky HEMHOTO YEepHUJI, 51 OIyCTHJI ee B Oacceiin ¢ Bomoil. Korma st pe3ko
yAapsul MAIbIaMU 110 KOXKe, U3 0aHKW BBUICTATH YEPHUILHBIC KOJIBIIA,
KOTOpBIE TIepPeceKan BeCh 0ACCEHH M, CTOJKHYBIIHUCH C €TI0 CTEHKOM,
pa3pyIIaguch, BEI3BIBAS 3HAYUTENbHBIE KOIEOaHUs BOJBI Y CTEHKHU Oac-
ceitHa. Boga B OacceifHe Tpu 3TOM OCTaBaJiaCh COBEPIICHHO CIIOKOM-
HO#. Jla 3T0 e rmepeaada sHepruu! — BOCKITUKHYI 5D».

Ha puc. 12 npuBeneHo TO, 9YTO MPO TOPOBBIE (BUXPEBBIC) CTPYK-
Typsl Hamucano B yueOnuke P.B. I[lons. B BuxpeBoM KoJblie Kakaast
YacTHIIA BEIIECTBA YIACTBYET B JIBYX OPOMTANBHBIX BpPAIIECHHIX, OPTO-
TOHAJNBHBIX MO OTHOUICHUIO APYT K APYTY, MO3TOMY B TOpE BCE yac-
TUYKU TIOKOSATCS OTHOCHUTEIBHO APYT JApyra KaK YacTHUIIBl B TBEPIOM
Tene. B 1menom BHUXpeBbIe KOJbIa B3AUMOJACHCTBYIOT U IBMKYTCS TIO
MpaBWIaM, OTJIUYHBIM OT 3aKOHOB HBIOTOHA. DTH TpaBUIiIa ONMCAHbBI B
MIPUIOKEHUH 1.
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Bce BHXpH KOHYAWTCS He BHYTPH WHAKOCTH, @ Ha
CTeKAAHHBIX CTeHKaX mpubopa.

B kauecTse nponomkeHus 3ITOrO OnBITA no-
nyuuM  KoabieoOpaausil  3aMKHYTHIH BHXpPb, Ha
9TOT pas B Boaayxe. YcTaHoBka u3obparena

Ha puc. 283. [no KopoOkH, HMcioweR Qopmy

E—:gémﬁ{gskon}ﬁue%%%gﬁ: Gapa0aHa, BsaTauyTo mepenouxof M. Bosayx

HOFO 3aMkyToro pas- BHYTPH Gapabana nonkpaled KakuM-HHGYAb Abi-

rohmoro Buxpsa B Bo3- MOM. Ilpm yrape no wmemGpawe wa oTepcTHs

nyxe. BHIOPACHBAETCR B TeueHHe KOPOTKOTO BPCMEHH

CTPY#R MOAKPALICHHOTO BO3AYXa. B norpaHniHoM

cioe ee BOBHMKAeT 3aBuxpenue. lloayuaeTcss, Kax MHOTIA NPH KYPEHHH,
BUXpeR0oe KOJALLO,

Takoe Buxperoe KOJbIO MOKET TMpoJeTeTh MO KOMHAaTe HeCKOJNhKO METpoB,
ONPOKHHYTL KapTy, 3anyTh cBeyy M T. 4. K comanennio, Bceria OKpallCHDLI JHUlL
LEHTPAAbHLIE YaCTH BUXPA, 1 BCGIEACTBRE STOrO NOrPaHHYHOE NONEPEYHOE CeYeHHe
pasmbito. B gelicTBHTEIbHOCTH BHXpeBoe node 0(e3 BpauieHHA NPOCTHPAETCH
NaneKo Hapyiky. JT0 Jerko NOKazats. [lna sToro BHUIYCKAOT aBa Buxps OwbicTpo
OAuH 3a apyruM. Bropoii forouseT nepsulif BHXPb, KOTOPBUT pACIUMPACTCA H
nponyckaer BTOPoil CKBO3L CBOE KOMBLO; MocAe ITCrO Hrpa NOBTOPSETCR ewle
OIMH WIn ABA Pazn ¢ nepeMenoil ponefi.

a

v

— Wy

Puc. 12

C y4€TOM H3II0KEHHOTO MHOH BBIIIE, MMPUXOXKY K TaKUM MeTa-
(u3nUecKkuM mpencTaBieHusM. Beé ecTh BelecTBO, pa3nuius B Be-
necTBe OOyCIOBIICHBI OJHUM (pakTopoM — BpamienueM. [IpeaensHO
YIPOIIEHHO: BUXPH, TOPOBBIE CTPYKTYPHI pa3iMdHOr0 MacmTaba u
WHTEHCUBHOCTH B BEIIECTBE — ATO MPOSABIEHHOE JJI HAC BELIECTBO, a
BEIIECTBO, HE 0XBAaYEHHOE BpAIlEHUEM, — Cpefia [UIsl  pacipocTpaHe-
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HUSl KOJICOAHWI W JBIDKEHUS «PAaCKPyUYEHHOIO» BEIECTBA. 3/eCh
YMECTHO TOCTOSIHHO BCIIOMHHATh O AMHAMHUYECKOM JaBieHnd bep-
Hy/un. [loBeneHre BemecTBa JOCTATOYHO OJMU3KO HOPMHUPYETCS W3-
BECTHBIM 3akoHOM coxpaHeHusi YIJIOBOI'O MOMEHTA. U sto
MO’KHO MPHJIOKATH K HAIllel HHEPIIMOHHON TPaBUTAIIHH.

ITockonpky mo0Oo0¥ (parMeHT BemecTBa Ha 3emiie, Onaromaps
€ro BpalleHu0 BOKpYyr 3emun U CoOnHIIA, UMEET OIPOMHBIM MOMEHT
MMITyJIbCa B CPaBHEHHHM C TEM MOMEHTOM HMITYJIbCA, KOTOPBIHA MBI
MOXKEM eMy MPHUAaTh CBOMMH CPEJICTBAMH, TO 3TO U COCTABIISET MPH-
pOAy MHEpUUHU. A CHJIa — 3TO CUMOTOMATUYECKOE MPOSIBICHUE IMPO-
1ecca 0OMeHa YTJIOBBIMU MOMEHTaMH TEJl MPH MEPECCUYCHUU UX Op-
6uTt. BooOmie, paccMaTpuBaTh TEJIO OTICIBHO OT €r0 OpOUTHI HENTB3ST —
9TO €AMHAsA CYUTHOCTb.

MHoroe, ecnu He BCE, MOBEIaHHOES MHOH BHIIIE, CIICAyeT U3 (u-
3uku Jlekapra. CormacHo JlekapTy, BCSKOE NMBIDKEHHE PEaTbHO CO-
BEpIIAETCS 10 KPYTy MOTOMY, 9TO B MHUpE, IJie HET IyCTOTHI, Te He-
MpephIBHAST MATEPUs 3aIOJHAET OecrpeaebHOe MPOCTPAHCTBO, HE-
BO3MOKHO HHM OJHOM YacTHIE CABHUHYTHCA CO CBOETO MECTa MHAue,
KaK TMEepeJBUHYBIINCh HA MECTO APYTOi, KOTOpas B CBOIO OYEpENb
CTAaHOBUTCS Ha MECTO TPEeThel W T.JA. Marepus KapTe3uaHCKas €CTh
HEYTO BPOJIC OIPOMHOM JKUAKOCTH, HE CKUMAEMOW U a0COIIOTHO OfI-
HOpoxHOW. HekoToprle dacTh 3ToW OOIIEH >KUIKOCTH 3aXBadeHBI B
JUTATENTbHBIE BUXPEBbIE ABIDKEHUS, B MaJ0 MPOHUIIATEIBHBIX Tia3ax
ATOMHUCTAa 3TH BUXPU MOTYT IOKa3aThbCid HEACTUMBIMU YaCTHUI[AMH.
BozaelicTBusi 0IHOTO BUXPSI K APYroMy MEpe/latoTcs 4epe3 Mocpe-
CTBO JIeXalllell MeXIy TOW ke XKUJAKOoCTU. Hukakoro nelcTBUsS Ha
paccTosiHUU. ATOMBI, TBEpJbIE U HEACIUMBIC, MyCTOE MPOCTPAHCTBO,
KOTOpOE WX pa3jielsieT, — Bce 3TO B Qu3uke Jlekapra Juilb OJHU SIB-
JICHUS], OTHA WILTIO3WH.

TakoBBI B HECKOJBKUX CIIOBaX MPHUHIHUIKI pu3uku [lexkapra, KOTo-
pyro TiryOxe pa3suin MankOpaHIn U KoTopoi YuiibsiMm TOMCOH, OCHO-
BBIBASICh Ha THUAPOAMHAMUYECKHX wuccienoBaHmsx Komm u ['enpm-
TOJIbIIa, IPUAAT 00bEM U TOYHOCTD, XapaKTEPU3YIOIIHe COBPEMEHHBIC
MaTeMaTHYECKUE CHUCTeMbl. MakcBeumt W [epll, OCHOBBIBasCh Ha
MPEeJCTaBICHUSIX O BUXPEBBIX CTPYKTypax ¢u3uku JlekapTa, co3aaiu
TEOPHIO dJIEKTpoMarueTu3Ma. Tak 4ro CyIecTBOBaHHEM PaHo, Tele-
BUJCHUS W PATUOIICKTPOHUKH, MBI, B KOHCYHOM CUéTe, 00S3aHbI
Hexapty, a He HproTORYy.
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Tsxects, o JlekapTy, ecTb pe-

Burpaseis 3yJbTaT BUXPEBOrO [BIKEHUS. B

orimyre oT HploToHa OH HE orpa-

HUYUBAICS (QOpMaNbHBIMU cOOOpa-

Hanpaanewse ~ KEHHAMH MaTEMaTHYECKOTO Xapak-

ISR rena W BCIOLY CTPEMHICS K TOMY,

9TOOBI TIOJHOCTBIO BCKPBITH BHYT-

PEHHUI MEXaHW3M, YIPaBJISIIOLINAN

SBJICHUAMH. OTO 3acCTaBIUIO €ro

e nenath OONBIINE TMPUCTPOMKH K

OCHOBHOMY TIOCTPOEHHIO, YTO, KO-

5 DBupeas HEYHO, CUJIBHO YCJIOXKHSJIO U 3aIly-

= THIBAJIO BCIO KapTHHY. BoT u pe-

3yNlbTaT — 3aKieBan ero HbroToH.

IloBeneHue TOPOBBIX CTPYKTYp JI€r-

KO OpraHu30BaTh Ha IpUMepe KOJell

tabayHoro JapiMa. CM. pHUCYHOK

cieBa. Ecnu KypuibIivka ycaauThb

Ha KpYTAIIMNCS CTOJ, TO TOrAa Kojiblia OyayT

Bpalarbcs He TOJIBKO BHYTPHU ce0si, HO U 10 OpOuTe, OnpeaessieMoi

panuycom ctoia. HampaBneHue ABMKEHHUS KOJbIA B JAHHOM Cilydae
OyzeT He NPSMOIMHEHHBIM.

Em¢ pa3 oOpatuMcsi K WMHTEIUICKTY OOHWTATENICH BOMHOW Cpepl,
nenb(QUHBL Ul CBOMX UTP HAYUYWINCH €O30A8amb 6 800€ 6030yuiHble
Konbua. Bor CCBUIKA Ha COOTBETCTBYIOIIUM KIIHIL:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej

JIBikeHne TBEPAOro Tesa 1O OpOuTe

3 % TaKXe MOXXKHO CUUTATh TOPOBOU CTPYKTYPO,

B€Zlb 9TO TOT )K€ BUXPb TOTO K€ BEILECTBA B
% % BHXpE U3 TOrO ke BeulecTBa. TyT Telo u op-
‘ OuTa ecThb 3aKOHUEHHAs TOPOBas CYIIHOCTH,
g‘, ‘, He Jersiascsi Ha Teno u opouty. Kak Buxpb
g’ B BHXpE, MOKa3aHHBIM Ha pucyHke. Ilpu
IBIDKEHUH BHXPS B BUXPE BCE €0 YACTHIIBI
HENPEPHIBHO IIEPEMEIIAIOTCS, COXPAHSIOT

OTHOCHUTEJIbHYIO HETIOJIBUKHOCTh OTHOCUTENBHO APYT Ipyra. Y HU-

KaJIbHBIM (pU3NUecKuil 1 MeTadU3UIECKUil KOHCTPYKT!

Kentua rabavHore ghima
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['paBuTanus, ycTOHUYMBOCTS OPOUT TIIAHET JIETKO OOBSICHAIOTCS B
THJIPOINHAMUYIECKOM TEOPHU BUXPEH, YeM PEabHO U MOJIB3YIOTCA.

OueBUAHO, YTO B MUpE, T HET UHBIX ABIKCHHUH, KPOME Bparle-
HUS, U aKKyMyJIUpOBaTb MOKHO TOJBKO BpauieHue. MHaue roBops,
Takas XapaKTepPHCTUKA JIBUKCHUS, KaK KOIUYECTBO ABKeHHsS Hbro-
TOHA, HE MOXET CO3/1aBaTh MPEANOCHUIOK K OpPraHU3al[iH BEIeCTBa B
CKOIUJICHUS, HOO CKOPOCTh OTHOCHTENbHA, 2 BOT MOMEHT HMIIYJbCa
(YrmoBoif MOMEHT) MOXKET aKKyMYJIHPOBATHCS B JIFOOBIX Pa3yMHBIX
npejenax — yriioBas CKOPOCTh a0COIFOTHA.

Pa3ymMHO mOpeANoOKUTh, YTO Mayble TOPhl — «BELECTBEHBD)
(aHamor aToMoOB) UMEIOT OTPOMHBIE CKOPOCTH YIJIOBOTO BpAIlCHHSL.
Ckopee Bcero 102 06/cex.

[lomuute cinoBa u3 necuu: «bapaban miox, OapabaHIIUK —
6or». Bor ¢ momompio crenuanbHoOro (xopouero) 6apabana bor u
CO3JTaJ W3 BEIIeCTBa B BEIECTBE HEOOXOAMMOE JUIsl MOCTPOCHHUS
MHUPO3/1aHUsI KOJIMYECTBO TOPOB Pa3HOro pasmepa. be3 BCiIkux aie-
MEHTapHBIX YacTUI TOPHl ONpPEAETEHHOTO pa3Mepa W ONpeneNEHHO-
IO MOMEHTa MMITyJbca 00pa3yloT pa3Hble M0 XMMHU METallbl U Tra-
3b1, ¥ TIpOYee, H Tpoyee.

[lonATHO, ¢ Takol KOHLENIMEH BellecTBa MpoliiemMa pacipo-
CTpaHEHUs DIICKTPOMArHUTHBIX BOJIH W BOOOIIE 3JEKTPUUYECTBA pe-
maeTcst ectecTBeHHO. D10 emé . I'epir 3. Cum. [pmnoxenue 1.

s Hac o4eHb BaXKHO, YTO TOPHI HE TOJIBKO YCTOMYMBBI CAMH IO
ce0e, HO ¥ MOTYT CLEIUIAThCA IPYr ¢ APYroM, o0pasys yCTOMYUBBIE
TUHAMIYECKHE KOHPUTYpAIHH, CTIOCOOHBIE TeHEPUPOBATEH KOJICOAHMS
U pearupoBaTh Ha HUX PE30HAHCHBIM CIIOCOOOM.

KpaTkre OoCHOBBI MEXaHHMKH TOPOBBIX CTPYKTYyp 1o [lakymuny
npuBeneHs! B [lpunoskenun 1. Ha puc. 15 moxaszano, kakue
arperatsl (ma33iel) [lakymuH coOupaeT u3 TOPOB.

U ato nanexo He npenen! To ecTs, peadbHO NMpenena cI0KHOCTH
TYT HET, U BIIOJIHE MOXET ObITb COOpaH arperar, IpeAcTaBICHHbIH
KOaryJsiuOHHO U MEePApXUYHO, ACHCTBYIOIINN BEYHO O€3 MOMMUTKH,
MPEeBOCXOAMUI M0 (PYHKUUSAM JIFOOOH MBICTUMBIA M HEMBICITHMBIN
KOMIIBIOTEP, OJJHAKO — MBICJISIIMHN, BEIIECTBO TYT CTAHOBUTCS BEILIUM,
Kak tot Ouer.
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Puc. 15

B mmanore Tumes (IlnmaToH) MOXXHO TpPOCHEIUTH B JETAJIBHO
OMMCaHHOM IIpoLiecce TBOPEHUSI MHUpa TpH 3Tana. BHawase 3To cMme-
[IEHUE TOXX/IECTBEHHOTO (BEYHOT0), MHOTO (MEHSIOMIETOCS) U TPEThe-
ro, IPUYACTHOTO JIBYM MEPBBIM, 3aT€M TLIATENBHO MPOLyMaHHOE CO-
CTaBJIEHHE LIEJIOr0, HO ellle He 0(OPMIIEHHOTO B CTPYKTYpY. M TOIBKO
nocie 3toro Oor obnekaer BceneHHyo B HeoOXomumyro  Gopmy:
«...pacceKIy Bech 00pa30BaBIIMIACS COCTAB I10 JUTMHE Ha JBE YaCTH,
OH CJIOKWJI 00€ 4acTH KpecT-HaKpecT Hamoaobue OYKBBI X U COTHYI
KQXTyI0 U3 HUX B KPYT, 3aCTABUB KOHIIbI COMTHUCH B TOYKE, IPOTHBO-
MOJIOXKHOHM TOUYKe UX mepeceueHus. [lociie 3Toro oH NMpUHYIWI UX...
JIBUTAThCA TI0 KPYTY, IPUYEM cZeliall OAWH U3 KPYTOB BHEIIHHM, a IpY-
roil — BHyTpeHHUM. BHelHee BpaiieHre OH HapeK MPUPOAOH TOK/1e-
CTBEHHOT0, 2 BHyTPEHHEE BpalllcHue — Mpupoaoii uHoro. ...[Ipurom
Teno Heba POAMIOCH BUIAMMBIM, a JyIIa — HEBUAUMOW.

TyT noackaska Ui mepexosa OT arperaToB K ATPEropy.
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Om azpezamoe Kk Izpezopy
Mbui uepaem 6 uepul, mo3sea,
Teops 6yoywee uz cecoOHAUIHE20 OHAL.
Jlennon
Marematuk B.B. HamuMoB mnocraBun 3amady MOCTPOWTH
MOJIENIb «Oco3Haromell cebsi Bceenmennoi». OTo M OymeT «peaib-
HOCTB» BO BCEH ee MmoiaHoTe, 100 (heHOMEH CO3HAHMS HE BBHIOPOCHIIH
W3 UCTUHHO HAay4yHOW KapTHHBI Mupa. Kak ckaszan akagemuk Mamap-
JalmBHUIH, (HU3WKa «ymepiach B co3HaHHWe». llepempeirHeM 3TOT
O6aprep. Ho Takolf MppDKOK B TEMHOTY BBIHYXKIAET aBTOpa BECTH
JanbHeWlee M3JI0KEeHHE «0e3 CO3HaHus», B OONBIICH CTENeHH B
¢opme HamMEKOB, MeTa(Op U UHTYUTHBHBIX COOOpasKeHHH.

Urak, korna Ha 0a3e TOPOBBIX CTPYKTYp MeTapU3NUECKOTO KOH-
CTPYKTOpa HaMu OyJIeT CO3/1aH CYIePKOMITBIOTED, MPEBOCXOASAIINI Ha
MHoro mopsakoB JHK, To ocraibHbIM BelecTBOM 3aHHMATbCS
6oxbire OyaeT He Hy)HO. He Hy)XHO co3aaBaTh U3 BelecTBa 3BE3BL,
IUTaHEeTHI, OOUTaTeNel 1aHeT U T.4. BemecTBa Mano, OHO OYEHb JI0-
poro. HyxHo matu mo penenty, ykazaHHOMY B QuibMe «MaTpumay.
Bo Bcskom ciydae, Oynp s borom, s ObI K CO3/aHUIO MHUPO3TAHUS
noméNn UMEHHO TaKUM 3KOJIOTHYHBIM myTéM. Ho OH Mor uaTH u mo-
nHoMmy. OH ke Bcemorym! Kak yumn anocton Ilasen: «Mynpocts
YeoBedeckast ecTb 0e3ymue npexn aurioM ['ocromga boray.

Ham cynepkommnbioTep — 3T0 He IpocTO 00yCIOBIEHHOE Bpa-
LIEHWEM BELIECTBO, MPEBPAIIEHHOE B YCTOHYMBYIO AMHAMHYECKYIO
arperaruio (COOpPKy) TOpPOBBIX CTPYKTYp, a CyOCTaHITMOHAJIbHAS
KOHCTpYKUMs, oOnafaromas camocyuiectBopanueMm. M BoT 3ta cy0-
CTaHIIMOHAJIbHAS KOHCTPYKLHUS W CJAeNana BO3MOXKHBIM BHPTYallb-
HBIA MUP, KOTOPBIM ISl HAC SIBJIAETCS €IMHCTBEHHO pealibHbIM. MbI
HE TMPOCTO CYIIECTBYEM — MBI CaMOCOCYIIECTBYeM, HOO OCO3HaéM
CBOE€ CYIIIECTBOBAHHME IOTOMY, YTO CO3Ja€M 3TO CYIIECTBOBAaHHE, a
OCO3HaHUE — HE cOo3JaéM, OHO HE HAMH CO3/IaHO, TIOTOMY MBI CamMoO
oco3HaHue He ocozHaéM. BemomuHaercs ¢paza u3 «Anomno» Ileme-
BHHA: «Bcé smo 6b110 Ha camom Oene cOBEPUIEHHO HEPealbHO — XO-
msa 3jleMeHmbl HepealbHOCMU COOMHOCUNUCL Opye ¢ Opyeom 0Oe3-

ouubouHo u mouno...». PeanpHo TO, UYTO HC 3aBHCUT OT cy61,eKTa.
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JlaHHBIN HaM Ha DKpPaHE CO3HAHUS MHUP KaK ObI Ka)10€ MIHOBCHHUE
CcO371a€TCsl U B TO € MTHOBEHHE — Mcue3aeT. byap mo apyromy, Bcé
MPECTAaBIIIIOCH OBl B BH/IE, MTOA00HOM MEPEIICTEHHOMY KITyOKY 3MEH.
Ho smoeo ne nabnooaemcs. Kax orce obvacusem amo cospemennast
Hayka KozHumonozua?

AmMepukaHckuil ydeHbId Mapk YaHrusm, m3ydas GEeHOMEH Tak
Ha3BIBAEMOH «3aJICPKKH OTBETa HEHPOHOBY» MPUIIET K 3aKITIOYCHHUIO:
MBI TIpeABUaAnM Oynymiee. To ecTh BHIWM BEIIM 32 OJHY JECITYIO
CeKyHABl 10 uX (hakTHyeckoro mosiBieHHA. COTJIaCHO €ro TeopHH
(xypuan Live Science) Ham yMm CrocoO€H co031aBaTh 00pa3bl TOTO,
YTO MOSIBUTCS Yepe3 OJHY JECITYIO CeKyHIbl B OyaymieM. DTo mpen-
BHJCHHE TIO3BOJISIET HaM OBITh HaueKy, KOT/la B HAIly CTOPOHY JIETHT
MsT4, OHO JIa€T HAM BpPEeMsI CpearupoBath U Momark ero. C momMoIrso
ATOW CIOCOOHOCTH MBI MOXKEM TaKkKe, K IPUMEpPY, YBEPCHHO MaHEB-
pupoBath B Toume. M BooOmie — cymecTBoBaTh. Amopusi ABryCTHHA
[JIACUT: TPONLIOTO yXKe HeT, Oyaymiero emé Her, a HacTosiee —
MIHOBEHHO, CIIEI0OBATENBHO, BpEMs HE CYIECTBYeT. A pa3 OHO He
CYIIECTBYET, 3HAYUT, HUYETO HE CYILIECTBYET, HETAC CYIICCTBOBATH.
Ho Yanrusu no cyTu paspemniwi 3Ty anopuio. M Bam Hy»eH 0TKa3 OT
MBIIUICHUS B KATETOPUSAX MPOILIOTr0, HACTOAIIET0, OYAYIIero, U HaM
Heo0X0MMa TIePECTpOiiKa Ha NOHMMAHUE HACTYMAOIIEro, HACTA0-
IIETO CO3UAAIOIIECTO (TEHEPHUPYIOIIETO) TPSAYIIET0. ITO MOXKHO IIPO-
HHH}OCTpHpOBaTL rpaBIopon Omepa «Pucyromme camu cebs repe-
IIeTEHHBIC pyKn». PealbHOCTH —
JMIIb areHT CO3HAHMS, KOTOpoe He
0TpakaeT peajbHOCTb, 4 TeHEPHPYeET
eé BapHaHTBI, U PUCyeT HAM HA CBOEM
JKpaHe CaMYK YIA4YHYI0 [OTaJKy O
TOM, KAKOB MUP SIKOOBI HA CAMOM Jie-
Je.

[MomuuTte (uabMBI TIPO H3BEpXKEHUS BYNKaHOB? MHorma B HUX
BHJIHO, KaK TEKyI[asi MO CKJIOHY JlaBa MPOXKHUTaeT ce0e Pyciio, KOTo-
poro He OBLIO MHMHYTY Ha3zala. TouHO Tak e co3HaHue (DTperop)
co3maeT KapTuHy ¢usnueckoro mupa. llomyuaercs, Ham nmaH He
caM Mup (HACTOsIIIEE), a TOJBKO €ro TeHepalus CO3HaAHUEeM — OJu3-
Koe Oyaymiee. A MOCKOJIbKY HE B HACTOAIIEM, TO HE HacTosIliee, a
HEYTO BHUPTyaJbHOE, MylbTUMeaHA. A KTo Takue MbI? Hunusumy-
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QJIBHBIC CO3HAHUS, TMOPOXKIAEMbIE OTPEropoM, HAXOIAIINECS C HUM
B cuMOmoTHYeCKoU cBs3H. [lpupoma MpIcaum — 3TO Bcerna GhakTop
«IeNaHus» peadbHOCTH. [103TOMY HENb3s HAyYUTHCS OTIMYATH pe-
QIBHOCTh OT CBOWX MEICICH O Heil. MBI U TBOPUM MEICIIH, U CaMU
SIBJSIEMCST TIPOAYKTOM CBOMX MbIciei. [loaToMy cebst m oco3Haém, a
CaMOOCO3HaHHE — HE 0CO3HA&M, TIOTOMY YTO OHO CO3MaETcs He Ha-
MH, a OTPEropOM.

I'enepupyemblii 3rperopoM MHpP MPOSBISAETCS HA DKpaHE WHIH-
BHIyaJbHOTO CO3HAHUSA. [IponcXoauT HE OTpakeHHe MHpa, a ero Io-
Jaranue, crienudukaius peanbHocTH. Co3HaHUE paboTaeT B peKUME
ONEPEKEHUS «PeaJbHOrO» BpeMeHH. [lodTOMy M HET HHKaKOro
«xryOKa 3Mei». M300pakeHne Ha dKpaHe W €CTh TOJBKO M300paxe-
HUE, MOSBJISICTCS U TYT XK€ UCUE3aeT C IKpaHa, CMEHSISICh IPYTHM.

WHauBuayansHOE CO3HAHUE CaMoO MO ce0e SBISETCS WILTIO30P-
HBIM, COCTOSIIIMM W3 KOHIENIWHA (KIUIOB), HE OTPAaXAIOMHUX B HC-
TUHHOM BHJE pealbHOCTH. MHaue roBops, TaHHBIA HAM MUD — 3TO HE
«rpenacrasicHue U Boys» (kak yuui lllonenraysp), a HaBaKJICHHE U
Mopok. OueBHIHO, BCE HAIIM BO3MOXKHOCTH 3a IPEJIEIIOM pPEalbHO-
ctu. TpymHo B 3T0 moBepuTh? A BB BUauTe CHBI? Hamr mup 6ompcer-
BOBaHUS HEUTO BPOJIC OCO3HAHHOTO CHOBUjeHUs. Ho B mupe Hammx
CHOB HMHasl JIOTHKa COOBITHI, 3TO MOXHO 3aMETUTh Ha JTAlle Mmepexoia
OT CHa K 00JpcTBOBaHUIO. VIcTHHHAS peadbHOCTh — 3TO TO «Y€ro Ha
OeioM cBeTe BooOIe HE MOXKET ObIThY». OHa He pedepupyercs B 10-
HATHUSX U HE OTpakaeTcs B 00pa3ax Hallero «0eioro CBeTay.

3rperop — 3TO MUPOBOU pa3yM, a HaITH MO3TH (TO, YTO Ha DKpaHe
CO3HAHUS TIPENICTABIIIECTCS UMH) — OTO CBOe0oOpa3HbIii HHTEpdEIic, Mo
KOTOpOMY HaIlle aBTOHOMHOE (MHIUBHIyaIbHOE, KIMCHTCKOE) CO3HAa-
HUE TIOIKITIOYAETCs K CEPBEPY MUPOBOTO CO3HaHUs — arperopy. U npo-
00BaTh MOHATH HAIl MUP HA YPOBHE JIOTUKA — ATO CPOAHH ITOTBITKE
KOMITBIOTEPHON TPOTPaMMEI 3arJISHYTh B MUP MPOTPAMMUCTA, CYIIECT-
Ba M3 MUpa NPUYMHBI, Ha OJJUH MOPSAOK BhIIie. Mup (usnueckoi pe-
QTFHOCTH — 3TO BH3yaJM3alHsl, YCTOHYMBOCTh KOTOPOW OMpEAesIeTcs
Borneii, HamepeHreM U ypoBHEM OTperopa, CyITHOCTH, HEH3MEPHMO
0oJiee POJBUHYTOM BO BCEX OTHOIICHUSX. JIFOMM U IPYTHe CO3MaHUS
Harero Mupa it Hero — kak MBICTH TSI HAC.

Orperop — 3T0 TO MEPBOHAYAI0, KOTOPOE TEHEPUPYET HAM HAMU
e BCE MHOT0O0Opas3uwe Mupa B BUIC MH(DOPMAIMOHHBIX MATTEPHOB-
SUIOCOB KAXKJIOTO TaK Ha3bIBAEMOTO MaTCPHAITLHOTO O0BEKTA.
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B pesynbraTe maHHBIM HaM MUp TPENCTABISIETCS HE CTOJIBKO
IPOMO3IKUM HHKEHEPHBIM COOPY)KEHHEM, CKOJIBKO XYJOXKECTBEH-
HBIM TBOPEHHEM — MPOMU3BEICHUEM HCKYCCTBAa — BBIPAKCHHUEM OECKO-
HEYHOT'O KOHEYHBIMM cpeacTBaMU. OH, AEHCTBUTENIBHO, BEPX COBEp-
IICHCTBA, TaKOW (paKkTalbHBIN, KaK HA PUCYHKE CJEBa, a HE TaKOM
YPOIUIMBBIN, KaKk cipaBa. Mupo3gaHue — caMu3aT CO3HaAHUS.

WHTepecHO, 4TO CKa3aHHOMY €CThb BIIOJHE Hay4HOE IOITBEp-
xneHue. Ilpyn 1060TOMUM MOKHO IOJTYYUTh [IBE€ MOJENN CO3HAHUS B
onHoM yeperne. C TakuM ke ycrexoM B "enuHoe" 00beIUHEHHOE CO3-
HaHME MOJKHO BKJIIOUMTH BCE JKHBOE, BKJIIOYas JIOJEH, IMpoCTO ypo-
BEHb 3TOr0 "00BENWHEHHOTO CO3HAHMS'"' HEJIOCTYNEH €ro KOMIIOHEH-
tam. [logoOue «MaTpuLBL», TOIBKO "HAYUYHBIM" S3BIKOM.

OTOMy MOHO TPWAATH TCEBAO OWMOJOTMYECKYIO0 HHTEpIpeTa-
muro. [IpooOpasbl MHpa CyIIECTBYIOT B Hallel mamstd B GopMme Io-
JOOHOH (hopMe SHIEKIETOK NPUTOTHBIX JJIS 3a4aTusi, U MOPOKAA0T-
Csl Ha SKpaHe CO3HaHUS, OIUIOJOTBOPSSCH BOCHPHUSITHEM CHTHAja H3-
BHE. «SlinekneTku» o0pa3oBaHbl B pe3yIbTaTe BCEIO  IMPEAbIIYIIEro
«OTIBITA JKU3HEICSTEIbHOCTU OpraHu3May. 31ech 0a30Bas KOHCTPYK-
st (hopMma) U BHENTHEE OIUIOAOTBOPEHUE KOHCTHTYUPYIOT 00pa3, U
MOPOXKAAIOT €T0 HAa JKpaHE CO3HAHUS. A eclid «U3BHE» HaXOOUTCS B
TeX K€ «IHNLEKIEeTKax», To 00pa3 — pe3yabTaT CaMOOIIIOAOTBOPEHHUSI.
"IToxoxe MBI )KMUBEM B MUPE KOTOPbIH caMu ¥ IpuAyManu", AypoGuH .

A umo npupooda denaem 6e3 Hac?

Komy moeoa brucmaem cnescnulil nacm?
Kozo nyzaem oconmenviiti epom?

Kozco kpomewsno yenemaem myua?

3auem 600e kauamov nycmou napom

u nadamo 0711 4e2o 36e30e naodyyeu?..

Hu onsa kozo? Ha ecsikuil ciyuai?..
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3akioueHue
He 3nas, umo ucmuna 6nuska,
moou uwym ee oanexo. Kak swcanv. Xakynn

ITomararo, OTKpBIBask JaHHYIO KHHUTY, OJTHH YHTATENH OOSUINCH, a
JpyTHE, BO3MOXKHO, HAJICSUIUCh YBUJIETh TYdy MaTeMaTHUECKUX (op-
MyJl ¥ MyApeHble BBIYUCICHUS, KaK B JIOOOH KHUTE IO TeopeTHde-
CKO#l (u3MKe, MOCBAMIEHHOW rpaBuTanmu. Ho, MOCKONBKY, aBTOD,
MPUHUMAET JI000e OOpallleHHe 32 TOMOIINBI0 K MaTeMaTHKE 3a CBOE
HHTEJUICKTYallbHOE MOPaXXEHUE, 3a MOMAJIOT, OH MOMIET WHBIM ITYTEM.
OH, pykoBoACTBYsCHh ycTaHOBKoM Mcaaka HproToHa, 4To mpupoaa Bo
BCEM MPEIENBbHO MPOCTa U DKOHOMHA, OTPAHUYMIICS 3JIEMEHTAPHBIMU
COOOpaKECHUSAMH, MMOJKPEIUIIEMBIMH TPOCTHIMU KOHTPOJIUPYEMBIMU
SKCIIEPUMEHTAMH, TEM HE MEHEe, CIOCOOHBIMU JIaTh KOHCTPYKTUBHOE
OTpE/ICTICHUE TPAaBUTAIIUN U Pa3BesTh (UIOCOPCKUI TyMaH, OKyTaB-
i 9To sABIeHue. Tem Ooiee 9To MaTeMaTHIECKUH WHCTPYMEHTAPHI
Ha TpobJieMe rpaBUTAINH Al IBHYIO OCEUKY.

Hanerochs, 9uTo y umMTaTens HE CIOXKWIOCh TaKOE BIIEYATIICHHE,
Kak OyJITO aBTOp MEYeTCsl BOKPYT CIIOHA, XBAaTaeT €ro 3a pa3Hble yac-
TU TeJla ¥ BUIUT BCE TE XK€ IUIAHTH, BEPEBKU U CTOJIOBI, HE CBSI3bIBAs
B €IMHYIO KapTHHY — B cloHA. Harr ciioH — BceM 3HaKOMast HHEPIIHSL.

Ecnu s xoro-ro HU B 4éM He mepeyOemui, TO B 3TOM HET Moei
BHHBI, 10O 51 HE BCECHJICH — «MOXHO BBIBE3TH JICBYIIKY U3 JICPCBHH,
HO HEJIb3s BBIBECTHU JCPEBHIO U3 JICBYIIKI». MO cOO0IE3HOBAHUSI.

ABTOp He SIBJISICTCSI CTOPOHHUKOM HE TOJIBKO cucteM KomnepHuka
unu [ltonemes, HO ¥ TeOpUH MOJION U Ja)ke, HBIHE MOJHOU, TEOPUU
IJIOCKOM 3eMJu. Y HEro CBOS CUCTEMa, HO O HEeil OH HaMepeH IMOoBe-
JIaTh CBOMUM YHTATEINISIM B CIICAYIONICH KHUTE, ¥ MMO3TOMY MOOYKAaeT
YUTaTENeH K KPUTHUYECKUM 3aMeYaHWsM. [1a3 Io0oro MUIIYIIEro
BCE-TaKM «3aMbUICH», U YUTATEIIO JaHO YBUJICTh B KHUTE OOJbIIe e
aBTopa. Hampumep, uuTaro ofHy CTaThi0, aBTOp, OWUysl CBOMX OIIIO-
HEHTOB, OCTPHUT: «...a TPEThH C AIUIOMOOM 3asBIIAIOT, YTO, MOJ, B
JAHHOM paiioOHe 3eMHOTO IIapa BOOOIIe CyIIECTBYET aHOMaIbHAs 30-
Ha. [lomararo, 4To HacTOAIINE aHOMaJbHBIE 30HBI HAXOJATCS B TOJIO-
Bax MOJOOHOTO THIIA JTUTEPATOPOBY». 37eCh, YBIEKIINCH MOJIEMUKOM,
aBTOp TMpPO3€Bajl JaHHOE €My OTKPOBEHHE: BeJb, HECOMHEHHO, HAIllN
TOJIOBBI — CaMble aHOMaJIbHbIE 00BEKThl Beenennoi, nbo oHu ke of-
HOBPEMEHHO U €€ CyObeKTbl. MUp U3MEHWICS CHIBHO, a MPHINYHBIH
YEIIOBEK OCTAJICS TEM e, B CaMOM IUIOXOM CMBICIe, H0O HE JaymacT
JaJIblIe TIOJIOKEHHOTO U CTAaBHUT ce€0€ 3TO B 3aciyry. Ilummre B ajgpec
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NNPUJIOXKEHMUE 1

MexaHHKa TOPOBBIX CTPYKTYP

TekcT maHHOTO TPWIIOKEHHUS TPENCTABISAET COOOW coaepKaHue
ctpanun 45-50 (c HexkoTopeIMU cokpauieHusimMu) u3 kauru B.H. Ila-
kynuHa «['paButanus. Buxpesas monens Mukpomupa» [8]. Hymepa-
L[Us] PUCYHKOB COOTBETCTBYIOILAS.

Oty u npyrue kauru B.H. [lakynuHa MOXKHO MpOYHTATH 37ECh:
http://gravity.spb.ru

MoHo Ob1I0 OBI CliesiaTh IPOCTO CCHUIKY Ha KHUTY, HO B Hallle
BpEMsI KHUTY U3/1al0TCS MU3EPHBIM THPAXKOM, CalThl, Ha KOTOPBIX UX
pa3MeInaroT, HepeaKo OecclIeTHO NCYe3atoT.

Ocnoenule ceoiicmea suxpeil

Hanonxaum mmpokuil UHIUHAPUYECKUNA COCYT KOHEYHOU BBICOTHI
(pucyHok 1.19) kanensHON WM Ta3000pa3HON kuAKOCTHIO. Ecnu ee
PacKpyTHUTB, TO MOJIyYUM BUXPEBOE IBMKEHHE.

IleHTpanbHBIN TUIMHAPUIECKHA CTOJIOMK HEKOTOPOH TOJIITUHBI —
SIIPO WJIM KEPH BHUXPSA — BpallaeTcs KaK TBEPAOE TEIO BOKPYT CBOEH
ocu. OcranbHas Macca >KHJIKOCTU — MPUCOSAUHEHHBIN CIION — KPyTUTCSI
BOKPYT Spa.

JIuneliHas CKOpPOCTh BpallleHHd B CJI0€ YMEHBINAETCs 10 HaIpaB-
JICHUIO OT OCH BHUXPS Kak 1/r. JIJI TOUCK KUIKOCTH, 3HAYUTEIHHO y/Ia-
JICHHBIX OT fpa, CKOPOCTH OOpPaTHO MPOIOPIIMOHATBLHEI KyOaM pac-
crosuust oT siapa (1/77).
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O0J1acTh IPUCOCTUHEHHOTO CIIOS CHAPYKU SApa BUXPS SBIISCTCS,
0€3yCIIOBHO, HEOThEMJIEMOI YacThO 3TOro BUXps. Ho nanee mui Oyaem
Ha3bIBaTh YAaCTHIIEH TOJLKO KOMIIAKTHOE PO — OBICTPOBPAIIAOIITYIO-
CSl YacTh C TOJOXKUTEIBHBIM TPAJUEHTOM CKOPOCTU. [IpOTsHKeHHYIO
HaApY>KHYIO 4acTh C OTPHUIIATEIBHBIM IPAJHEHTOM CKOPOCTH OyJieM Ha-
3BIBATh MPUCOCAMHEHHBIM CIIOEM OKpYIKarolel cpensl. B aToMm ciryuae
BUXPH MOXKHO PacCMaTpPHBaTh Kak TBEPJbIE IIAPUKH» B OKPYKCHUH
MPUCOESTMHEHHOTO «COOCTBEHHOTO MOJIS».

CymecTByeT oOImii MEXaHWU3M B3aUMOJICHCTBUSI MEKIY Pa3HO-
00pa3HBIMH BUXPEBBIMH OOBEKTaMHU B MOJEBOU cpene. [Iputsxkenue,
OTTaJKWBaHUE, OOBCIMHCHUE YaCTUI JJI CO3JaHMsI HOBOH CTPYKTY-
pBI OOYCIIOBJIMBAIOTCS TEMH CKOPOCTSIMHE, KOTOPbIE BUXPH BBI3BIBAIOT
B OKpYXalollei ux cpeae. Buxpu B3aMMOJCHCTBYIOT APYT C APYroM
JIUIIb Ha TOM PAaCcCTOSHHH, HA KOTOPOM BpAICHHE OKPYXAIOIMICH MX
BO3MYILIEHHOW Cpebl MOXET YBIIEKaTh Jpyrue Tena. Eciu B 30HY
BpalleHUs IPUCOCIUMHEHHOT'O CJIOS BUXPS TOMAAaeT BTOPOU BUXPb, TO
OH BpallaeTcs BOKPYT MEepPBOTo BUXPs. To ke caMoe CIpaBeiTuBO JIs
BTOporo Buxps (Pucynok 1.21). 310 He nmepeMenieHne OTHOTO Tena 3a
CUET y/apa WIH CUIl TPEHHS CO CTOPOHBI JIPYroro Tena. JTo JBHKE-
HUE CpeJIbl — KaK ecii OBl IIEeNKa Moraia Ha PeuKe B BOJOBOPOT.

= = Bk
."(f \'I { \“; \\‘
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Pucynox 1.21. Bzaumooeiicmeue uxpeguix Koiey

Ecnu nBa BHXpsST HMEIOT paBHBIE N0 BEIMYUHE, HO MPOTHBOIIO-
JIO’)KHBIE TI0O 3HAKy WHTEHCHBHOCTH, TO OHH COOOIIAIOT IPYT  PYTY
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paBHBIC TIO BEIUYMHE M OJMHAKOBO HAIPAaBIIEHHBIE CKOPOCTH, T.C.
IBIKYTCS TocTymarensHo (Pucynok 1.21 a). JIBa BuXps, MMEIOIINE
OJIMHAKOBBIC 110 BEJIMYWHE M 3HAKY WHTCHCHUBHOCTH, BPAIAIOTCS BO-
Kpyr' OCH, HPOXOASIIEH Yepe3 CEpeMHY PACCTOSHHS MEXIy HUMH
(Pucynok 1.21 b). Ecnu 1Ba 0qMHAKOBEIX BUXPEBBIX KOJIBIIA UMEIOT
obmyto ock (Pucynok 1.21 ¢), To mepeaHee BCICACTBHE CKOPOCTEH,
3aJlaBaeMbIX 3aJHUM KOJBIIOM, YBEIMUUBACTCS B JUAMETPE U 3aMe/l-
JsieTCs; 3aJHee MPHU ITOM COKMMaeTcsl M yckopsierca. B pesymbrarte
3aJTHee KOJBII0 MPOXOIUT CKBO3b TIEpeHEE KOJIBIIO, M BCE TIOBTOPSIET-
sl CHauaua («Urpa BUXPEBBIX KOJIEII»).

i Hac BaXKHO, YTO TPUCOCTUHEHHBINA CIIOW OOECIIeUYMBacT pas-
JYHbIE (POPMBI CLIETUICHHST TOPOBBIX CTPYKTYP, KOTOPBIE CaMH Io cede
YCTOWYMBHI O1aroaps MepreHANKYISIPHOCTH MOMEHTOB HMITYJIbCA.

[lycte Ha TOpOMIANbHBIA BUXpPb, M300pakeHHBIH Ha PucyHke
1.22, metictByeT BHemHss cuia F. Eciom cuia HampaBiieHa BJIEBO, TO
LIEHTPBI KPYTOBBIX JIMHUH TOKa CMEIIAIOTCS BIIEBO, T/IE BPAIAIOIasiCs
JKUKOCTh HalpaBJicHa BHHU3 B JICBOM YaCTH KOJIbLIA ¥ BBEPX — B Ipa-
BOH yactu koisiblia. [loaTomy moj JeiicTBHEM CHIIBI OCh TOpa OyzAeT
pa3BOpaYMBaTLCS MPOTHUB YAaCOBOM CTPENKU. BUXph o0iamaeT MHEPT-
HOCTBIO B TIOTIEPEYHOM HATPABIICHUH: OH COMPOTHUBIISICTCS JBUKCHUIO
B HANPaBJICHUH CHITBL.

Bropoii 3akoH HbpOTOHA IJ1acUT, YTO HM3MEHEHHME KOJUYECTBA
JBVOKCHHS TPOTIOPIIMOHATFHO TPUIOKEHHON MBMKYIIEH CHIIe B TPO-
KCXOJIUT MO HANpPaBICHUIO TOW MPsMOM, O KOTOPOH 5Ta cuiia IencT-
ByeT. JIBmKeHHe OBICTPOBpAIIAIOMINXCS BHUXpEH HE TOAYMHSIETCS
3TOMY 3aKOHY: JBM)KEHHE OCH BHUXPS OTpEAeIsieTCs] HallpaBIEHHEM He
CWJIbI, a MOMCHTa BHEIIHEW CWJIBl. BUXph CMemaeTcs MepreHIuKy-
JIIPHO IEUCTBYIOIIEH CHIIE.

Pucynok 1.22. Ilosopom suxpesoeco kovya noo 0etiucmauem Cuivl
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Ecnu cuna F npuiioskeHa NepreHIUKYISPHO TNIOCKOCTH BUXPEBO-
ro xonbna (Pucynok 1.23), To OHa TOJNKAeT OCH JIBYX BHXPEH BBEPX,
TJIe BPAIIAIONINecs] YaCTHUIIBI KUIAKOCTH JBHXKYTCS B MPOTHBOIOJIOK-
HBIC CTOPOHBI: BJICBO B JICBOI YacTH KOJbIIA U BIIPABO — B IIPABOM Yac-
TH, CIEAOBATENbHO, KOIBIIO OYJEeT pacTATMBAThCA, T.€. IBUTAThCA Tep-
MIEHTUKYISIPHO TPUIIOKEHHOM cuiie. J[nameTp Kosblia Ipu 3TOM yBe-
mauBaetcs. Ecnu cuiia Obuta Obl HampaBiieHa BHU3, TO pa3Mephl KOJb-
1a JOJDKHBI YMEHBIIUTHCA. Takum oOpa3oM, MpH BO3AEHCTBUHM Ha
BUXpPb KaKOW-TO CHUJIOH, MOJy4YaeM CMEILEHUE IOJ JEeUCTBUEM 3TOU
CHWJIBI HE TI0 BEKTOPY CHJIBL, @ B IICPIICHIUKYIISIPHOM €1 HalpaBICHUH.

Pucynox 1.23. Pacmaicenue 8uxpesozo konvya

Ee pa3 nepeuynciyM OCHOBHBIE CBOMCTBA JIMHEHHBIX BUXPEH:

1. PaBHOMEpHOE U MPSMOJIMHEHHOE IBIKEHHUE BUXPSI UMEET Me-
CTO JIMIIb NP ACHCTBUM HA HETO APYTOTr0 BUXPS TaKO# e WHTEH-
CHUBHOCTH C MIPOTHBOIIOJNIOKHBIM BpallleHneM. BHerrHee BO3/eiicTBre
SIBJISICTCS] IPUYMHOM HE YCKOPEHMUS, @ CKOPOCTH.

2. Ilox neiicTBUEM BHEITHUX MOMEHTOB CHJI OCh OBICTPOBpAIIArO-
IIEroCsl BUXPs MOBOPAUMBAETCS HE B TOW IUIOCKOCTH, B KOTOPOW OHa
MOBEPHYJIACh OBl 03 OBICTPOro BpallleHHs, a B TUIOCKOCTH, € TIepIeH-
muKynsipaoil. Ilpu 3ToM IBHKEHHE OCH MO JIEHCTBHEM IMOCTOSHHOTO
MOMEHTa CHJI IPOUCXOIUT HE C YCKOPEHHEM, a C MMOCTOSHHOMN YTIIOBOM
CKOPOCTBIO W TPOAOJDKASTCS JIUIIb /IO TeX MOp, IOKa IEHCTBYeT BHEI-
HUU MOMEHT cuil. Kak TOJIBKO MpekpaniaeTcst JeicTBUE BHEIITHETO MO-
MEHTa CHJI, Cpa3y JKe MpeKpaIiaeTcs 1 IBUKESHHIE OCH.

3. Buxpu B3anMOJCHCTBYIOT KaK YIIPyTHE Tela, HO TEpemaroT
Ipyr Apyry HE HMIYJIbC, & MOMEHT HUMIyJbCa MNPELEeCCUOHHOTO
JIBUYKCHUSL.

4. IlpucoeqMHEHHBIA CJIOW BHUXPEBOM CPEIbl MAaHHOTO BUXPS YB-
JIEKaeT CBOMM TEYEHHEM JIPYTHE BUXPH, KOTOPHIE B HEM pa3MEIICHBI.
CwMmellieHre HEHTpa Macc IPYrUX BUXPEH 3aCTaBIseT UX ABUTAaThbCsl B
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MEPIICHIUKYISIPHOM CMEIIEHUIO HAMIPABJICHUU — 110 JIMHEHHOU CKOPO-
CTH BpaIlIeHHs B HOBOM IIEHTPE Macc.

5. KoublieBo#t BUXph B Cpelie IBUKETCS MOCTYMATEIBHO BIONb
CBOCH OCH B HAIIPABJICHHUH MTOTOKA Yepe3 [ICHTPAILHOE OTBEPCTHE.

6. Buxpu mpu B3aMMOIEHCTBUHM HE COBEpINAIOT PabOTHI U HE
MIPOSIBIISIIOT HHEPIIHH.

BuxpeBoe KoJbIlIo HE MOXKET 0CTaBaThCs HEMmoIBMXHBIM, OHO Oy-
JeT JBWTAThCS MO HAIMPABICHUIO, NEPIEHANKYISPHOMY TUIOCKOCTH
KOJIBI[a, B TY CTOPOHY, B KOTOPYIO )KHIKOCTh BRITEKAET U3 KOJIbIA. JTO
IBIKEHUE OyaeT TeM ObIcTpee, YeM OOJIbITIe MHTEHCHBHOCTh BHXPS U
4eM MeHbIIe pazMep Koublia. Kombiio Oynmer mepenBurarbesi paBHO-
MEpHO, IIEpeHOCs 3a COO0U BCIO KPYTAIIYIOCS BOKPYT HETO )KHIKOCTb.

Kosb1ieBoii BUXph MOXKHO CPAaBHUTH C CaMOBBIBOPAYMBAIOIIIMCS
OyOmkoM. OH UMeeT COOCTBEHHBIN «JIBWKUTENBY B BHJIC TOPOUIATIHHO-
ro BpaieHus. [IpucoeHEHHBIN CI0H CIETUIIETCS CO CBOOOIHBIMU TO-
pamu. [Tpu 3TOM BUXpEBast cpeia He COMPOTHUBISCTCS CHKATUIO U CIIBUTY.
CMeleHre TOpOB MPOUCXOAUT TEPIICH IUKYIISIPHO JCHCTBYIOIICH CHIIE,
T.c. paboTa CWIBI paBHA HyIO. [IpyrMMu CloBaMu, TENO JBYKETCS B
BHUXPEBOU cperie 0€3 «TpEHUS.

OTO ABW)XEHHE BHUXPS B TI0JIE MOXKHO CPAaBHHTH C TE€M, KaK MBI XO-
JIVIM TIO 3e€MJIE — OTTAJIKUBAEM HOTOM 3eMITIO Ha3al, a Crjla TPEHHS ITOKOs
HOTH O 3eMIJTI0 TOJIKaeT Hac BHepen. bimmskum aHamoroMm OyAeT Tarke
TIBIDKEHIE KOJIECHOTO WJTH TyCEHHMYHOTO TpaHcropTa. CBoel Hapy»KHOH
YacThI0 CAMOBBIBOPAYMBAOIIUICS BUXPh KaK OBl «KaTUTCS» TI0 HAPYK-
HOMY TpyO4YaToMy CJIOF0 CIIeTIeHHOTo ¢ HuM 1oyt (PrcyHoKk 1.24).

>~ HapymHbii
cnoW nonga

S BHYTREHHUA
CNoR nona

Pucynox 1.24. J[gudicenue mopoudanbHoeo 8uxpsi 6 «8a3Kot mpyoey

73



Ilonos b.M. Texnonozusi u memaguzuxa epasgumayuu

VYcnoBueM MOCTyHaTeNbHOIO MEPEMEICHUS SIBISETCS HalIUuue
BSIBKOCTH cpefpl. YacTtoe yTBepikIeHHe 0 «0e30MOopHOM» IBMKCHHUU
HE 000CHOBaHO. BUXpU-TOPHI OTTAJIKUBAIOTCS OT OKPYKAIOMICH Bs3-
Kol cpenpl. [Ipu ABMKEHUM BUXPS UMIYIbC coxpansercs. [Ipu stom
Hapy>KHBIH CJIOH Toiisi oTOpachiBacTCsS Ha3aj, a BHYTPCHHHM CIIOM
MOJIsI BHIOPAcChIBA€TCS BIEpen. AHAJIOTMYHYIO KapTHHY MBI HMEEeM
MIpU TIEPEXO0J/Ie YENOBEKa B JIOAKE C HOca Ha KopMmy. OTHOCUTEIHbHO
BOJBI JIOJKA YXOAWT BIEpes, a 4eJoBeK — Ha3aa. LleHTp macc ocraet-
cs Ha MecTe. 3/ech BMECTO JIOJKHA — TIOJie, a BMECTO YeJIOBeKa —
BHUXpb. PaboTa npu 3TOM He COBEpIIaeTCs.

Inekmpomaznemusm 6e3 nosei

Ha Pucynke 6.15 mpencraBieHa KapTHHA 3J€KTPOMarHUTHOTO
W3Ty4eHus aumois — BuOparopa I'epua. PHCyHKH BBIIOJIHEHBI CAMUM
I'epuiem. OHU B3ATHI U3 €10 cTaThll «CHIIBI DIEKTPHUYECKUX KoyeOa-
HUU C TOYKH 3peHus Teopun Makcsemay. [Ipu pabote BuOpaTopa oT
HETO MEPUONUYECKH OTHENISIOTCS TUCKPETHBIE 3aMKHYTHIE TOPOH-
JanbHBIE BUXPH, [TOKa3aHHBIE CIUIOUIHBIMH CHJIOBBIMU JUHUsIMHU. Ka-
XKABIA BUXPH TMPENCTABISIET OJUH TOJYIEpHo]T Kolebanuid. ITo Ha-
[TISAHO BUJHO M3 PHCYHKOB, HA KOTOPBIX MPEACTaBJICHBI YETHIPE MO-
MEHTa BPEMEHH.

Pucynok 6.15. Obpazosanue suxpeii noas 8 eubpamope I epya
(pucynxu I'. I'epya)

[TepBBIli pPUCYHOK TMpPEACTaBISACT HAYalO HOBOTO KOJICOAHHMS.
ONEeKTPUIECKUNl TOK B BUOpAaTOpe MPOXOIUT Yepe3 IOJOKCHHUE PaB-
HOBECHS, TOCTHTass HanOoJbIel ckopoctn. Ha BTOpoM pHCYHKE TO-
Ka3aHO, YTO HAPOXMAIOIIUICS HOBBIA BUXPh Pa3lyBacTCs U pacTa-
KHBAaeT B CTOPOHBI IpeAbIAyIHiA BUXpb. Ha TpeTseM pucyHKe mpen-
CTaBJIECH MOMEHT MaKCHMAaJIbHOTO TOKa, KOT/Ia BCE CHUJIOBBIE JIMHUU
€Ille 3aMKHYTBI Ha pa3psIHbIA MPOMEXYTOK BuOparopa. Ha  ueTBep-
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TOM PUCYHKE MBI BHIUM 3aKIIOYUTEIbHYIO0 a3y hopMUPOBaHUSA HO-
BOT'O BHXPS IpU YMEHBIICHUH TOKA M0 HyJsl. CHIOBBIC JIMHUH 3aMbl-
KarTCS MEXIy COOOH, BUXPh MPUHUMAET (POPMY 3aMKHYTOT'O TOPOHU-
Ja. Yxe uMess HaUaJIbHYyI0 CKOPOCTh B CpEIHEN IUIOCKOCTH, OH HauM-
HaeT pacXOIUTHCS OT BHOpaTopa cpasly BCIEI 3a MPEABIAYIAM BUX-
pem. OTaenuBIIvecs OT BUOpaTOpa MOJbIe TOPOUIATBHBIE «PATUOBHX-
pu ['epuia» pacmupsitoTcsi CO CBETOBOM CKOPOCThIO KaK BUXPEBBIEC BO3-
MYIIEHHUs B CIUIOIIHOM cpene. Ha mpakTrke pa3mepsl ey BEIOUPArOT
TaKMMH, YTOOBI BPEMs PaclpOCTPAHECHUS U3MEHEHUHN 3JIEKTPOMArHHUT-
HOTO TOJIsi B HEeW ObLIO ObI CPaBHUMO C TIEPUOJIOM KOJICOAHUN TOKA.
Wznyuenne OyaeT MakCUMAallbHBIM, €CITH BHYTPH WU3ITy4alollei CucTe-
MBI 2HEPTUs OYIEeT 3HAYNTEITLHO MEHBIIIE, YeM BHE €€.

BOT 13 4ero cOCTOAT U MOYEMY «KOJBIIIYTCS» IJICKTPUUCCKHUE U MATHUTHBIC

TOJISL KEM-TO TTOCESIHHO# B 3(Hpe «IILICHHULIBD.

A BOT TyT https://sites.google.com/site/novyjmir2012/about-us/6-atomy, Ha
caiite «HoBbIif Mup», aBTOp NPHBOAMT K BpAIATEIbHOMY JBHKCHHIO H
anektpuuectBo. OH, B YACTHOCTH, MHUIIET: «/[1si CO30aHUsL INEKMPUUECKO20
3apA0A  He HYNCHO HUKAKUX KYJIOHOBCKUX YACMUY, HUKAKUX OJeKMPOHOS,
no3umponos u npouux axynocmetr. OHU HYHCHbL MOALKO AKAOEMUKAM, 4MOObl
napums mosau Ham u opye opyey. Ho snexkmponvr maxu cywecmeyiom. Onu ne
yacmuybl U He KEA3U-4acmuyvl. DIeKMPOHbl — CREYUAIbHOU GOpMbl GUXPU-
mopel. Amom Oenaem S1eKMPOHbI MAK KHCe, KAK KYPUIbWUK — KOIbYa OblMd.
Topvl noayuaiomess om moz2o, Mo amoMm RYIbCUpyem U 6paujaemcs O0OHO
epemenno. Eciu amom nynscupyem ¢ HeOOCMAmMOUHOU aMnaumyootl, mo mopos
He ROIYYUMCs, NOIMOMY KaAmoObl 6 DIEeKMPOHHBIX JAMAAX HO002Pesaion,
ocgewarom, 63pvlearom, U, OpPyeUMU CLOGAMU, BO30YICOAIOM  MPSICKY
amomosy.

IIpumeuanne. 60 ner Hazan, Tecna nucan: "SI mokasan, 4To yHUBEpcalbHAs
cpeza SBISETCS Ta3000pa3HBIM TEIOM, B KOTOPOM MOTYT PacIpOCTPAHATHCS TOIBKO
MIPOJIONBHbBIE HMITYJIBChI, 00pa3ys MOMEPEMEHHO C)KaTUE U Pa3psDKEHHE, TO €CTh TaK,
KaK IPOUCXOAUT IIPU PacIpOCTPAaHEHUH 3BYKOBBIX BOJIH B Bo3ayxe. Clie10BaTeIbHO,
pazuornepeiaTIiK He CO3/1aeT BOJHEI I 'epia, KOoTophle sSBISIOTCS MH(OM, a co3taer
3BYKOBBIE BOJIHBI B 3()HpE, OBEEHHE KOTOPHIX BO BCEX CMBICIAX MOJOOHBI BOJIHAM
B Bo3yxe".

Komy npukaxure BepuTh, €CIIH 3BYK PAacIPOCTPaHIETCS TeM ObIcTpee,
4yeM 0OJIbIIIE MIIOTHOCTH BEIIECTBA, a CBET — HA000POT?
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IIPH/IOKEHHE 2
Dpexmuenvlii xapaxKmep peaKmueHo20 08UNHCEHUS

UenoBeky, ¢ HE MAaTEeMaTHIECKHM, a
¢ (dusngeckuM TmpodIIEeM CO3HAHWS,
TPYJHO BCEpPhE3 MPHUHATH CYIIECTBYIO-
mee 0OBSCHEHNE TIPUHITUTIA PEAKTUBHO-
ro JBW)KCHHS, HAllOMHHAIOIIEE paccKas
O6apona MioHxray3eHa o TOM, Kak OH 3a
COOCTBEHHBIC BOJIOCHI BBITALWI CEOS
BMecTe ¢ KOoHEM u3 Ooiorta. OObscHe-
HUE TIpUHIOWINA Oa3upyeTcss Ha 3aKOoHE
COXpaHCHUS UMIYJIbca B MaTeMaTH-
4eCcKoi (hOpMYTUPOBKE.

Opnako, y j1r000ro (GU3MYeCKoro 3aKOHa, BRIPAXKEHHOIO B MaTe-
MaTHYEeCKOM BHJIC, JIOJDKCH ObITh KOHKPETHBIH ®UBNYECKUN me-
XaHW3M HCIIOJHEHUSI, IPE/IOIararoi OTBET Ha BONPOCHI JIOTUCTH-
YECKOTO XapaKTepa: «KTO» COXPAHSET, «4T0» COXPAHSIET, «TJe U KaK»
coxpansier? Ho camoe riaBHoe, Kak UMeHHO obOecreuynBaercs «CO-
XPAHEHMUEY, kakoB ero mexanuzm? OTBeTa Ha 3TH BOMPOCHI B Ha-
cTosiiee BpeMs HeT, 3aKOoH JercTByeT kak Obl «[lo-lllyubemy Bene-
Huto". Emie u myTaHua Konu4decTBa JBUKEHNS C UMITYJIbCOM CHJIBL.

Bormpeku pacnpocTpaHeHHOMY MHEHHIO, B TEXHOJIOTHUSAX MPUME-
HSIFOTCSL HE 3aKOHBI TIPUPO/IbI, 2 OCHOBOIIOJIATAFOIINE IPUHIIMITHI JCH-
crBus. Kakme ke peanbHble TPHUHIUNIBI JIEHCTBHUS MOIAEPKUBAIOT
MPUHIWIT PEaKTUBHOTO JBIDKEHUS? JIBIKEHHS, B COOTBETCTBUHU C
oduLnaNTEHON HAYKOH, B IPUHIIMIIE, O€30TIOPHOTO.

Bonpoc cioxHbI, BeAb U3-3a OTCYTCTBUS MCCIEIOBAaHUN U pa3-
paboTok To 00mIel mpobiieMe NMHAMHYECKOTO PaBHOBECHS OOJIb-
IIMHCTBY MEXaHUKOB TPYJIHO JaTh OOBSICHEHUE, Hanpumep, F3hdekry,
http://media.log-in.ru/rte/92416274668b9ac860e4e930252610af. gif,
T/Ie POJb IEHTPOOEKHOM CHIIBI KaKOe-TO BPEeMS JUIS MPYXUHBI BbI-
MOJIHAET CHUJa YIPYrocTH TOW ke NpyxuHbl. IlogpoOHee 3aech
https://www.youtube.com/watch?v=Jsytn] pS{8

Heno B Tom, yTo MexaHuka HpIOTOHa — 3TO MEXaHUKAa MaTepH-
ANBbHBIX TOYEK, a MPYXKUHY HEJIb35 CBECTH K MaTepPHAIHHON TOYKE, HU
(PM3UKO-MaTeMaTUYCCKUM, HU MHUCTHYECKUM crocobom. [IpyxwuHa
BKITIOYAET B ce0S BCE MATh U3BECTHBIX C PEBHOCTH 0a30BbIX MeXa-
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HU3MOB — pbIYar, BOPOT, OJIOK, BUHT, KJIUH, U €I HEUTO, MO3BOJISIO-
mee aKKyMyJupoBaTh ABMkeHHe. OOMEH WMIYJIhCOM IPH CTOIKHO-
BEHUHU COCPEJOTOUYEHHOIO Tejla C MPYXMHOM, WM MPY>KHUHBI C TIpY-
JKUHOU CIIeyeT pacCMaTpuBaTh HE B MOHATHAX B3aUMOJICHCTBHS, a B
MOHATHSAX W TIPEIUKaTax B3aUMOJCHCTBHUS B3auMoAcHcTBHil. OCHOB-
HBI€ YaCTH MAIIWHBI TPEJCTABISIOT abCONIOTHO XXECTKHE, Hem3Me-
HsEMBIE TEJa, a €CJIM IMPHUHITh BO BHUMAHUE YIPYroCcTh YacTedl Ma-
IIFMHBI ¥ pacCMaTpUBaTh MX H3MEHEHHs (OPMBI, TMPOUCXOISAIINE OT
JEHCTBHS CHUJI BO BpeMsI IBUKEHHS, TO MAIlIMHA OKaKETCS MMEIOIIei
HE OJIHY, a 3HAYMTEJIILHOE YMCIIO cTerieHed cBoOobl. [loaTomy B Tex-
HUYECKON MEXaHUKe MpYyKUHA, TPUMEHEHHAS] B KOHCTPYKLHUU, CUNATA-
etcs "nedexToM cucTeMbl". MexaHHKH €10 IPeHeOperaroT, 00STCs.

Bcem m3BecTHO, 4TO cTpeib0e U3 MYIIKH MM BUHTOBKHA COOTBET-
CTBYET SIBJICHHE OTKaTa Wiu otnayud. Ho, mpu BHUMATENIbHOM Ha-
OJITO/IEeHUN 3a 3TUMH SBJICHHUSMH, U B CaMyIO CBETJIYIO TOJIOBY, HE
MPUXOTUT MBICTH MCIOJIH30BATH SIBICHHE OTKAaTa JAJS B3NETA MyHIKU
x0Ts1 OBl Kk obnakam. IlonpoOyliTe MCMONB30BaTh CTPENbOYy M3 aBTO-
Mara Ui MepeABUAKEHUS Ha KOHBKAxX MO JbAY, MOIYYUSIoch? A Bedb
MeXKIy Maccoy ITyJId WJIM CHapsiia, MacCol CropaeMoro mopoxa, CKo-
POCTBIO MX BBIOpOCA M3 CTBOJIA MOKHO OOHApY>KUTh HEIJIOXYIO KOp-
PEeNSLUI0 MO BEJIWYMHE C aHAJIOTHYHBIMU IMapamMeTpaMH 3aIpaBiiCH-
HOM pakeTs (0011ast Macca, CKOPOCTh UCTEUYEHHUS M Macca CrOPaeMoro
TOTUTMBA 3a BpEMS, paBHOE BpeMeHH BhIcTpena). Konedno, ects pas-
HUIIa, UICTEYEHHUE CTPYH U3 JI03 PaKeThl IPOUCXOANT HEMPEPHIBHO, HO
pakeTa He UMeEeT TBEPIOW WIM a’poJuHaMuUyecKkor omopel. Pakera
MIPH CTapTe UMeeT OONBIIYI0 Maccy, MOpsAAKa ThICSYM TOHH. M manee,
0e3 a’poIMHAMUYECKON MOATOPKH, paKeTa ABMKETCS ¢ HapacTaHHEM
CKOPOCTH, TOJIarasich Ha 3aKOH COXPAaHEHHUS HMITYJbCa, KOTOPOMY
HY>KHO €€ He TOJIbKO TOJIKaTh, HO €IE U «IIOIHPATh.

OObIUHBI BUHTOMOTOPHBIM caMonéT, Onarogapsi adpoauHaMuyde-
ckoMy 3 deKTy KoMIeHcupyeT Bec. PaboTa mpomnemiepa obecriedn-
BaeT pazber Ha B3IETHOM MOJI0CE 10 HA0opa CKOPOCTH, HEOOXOIMMO
JUTSL TIOSIBIIGHWSI a’poIuHaMu4decKkoro 3¢¢ekra, TOCTaTOYHOTO I
B3néta camonéra. K asponmnamuueckomy 3¢ ¢GeKTy Mbl emé BepHEM-
cs1. Ho, ynpoménHao, mpomesiep, 3arpedaeT Bo3AyX, OTTAIKHBAET €T
Ha3aj, W, TEM CaMbIM, OTTAJIIKMBAETCS OT CIUIONIHON Cpensl BO3IyXa,
TSHET ce0s1 U Bech caMon€T Brepéa. CoOCTBEHHO HUYEro TAWHCTBEH-
HOTO, TaK, B IPUHIIUIIE, Mbl U CAMU IUIaBaeM B BOJIC U XOAMM IO
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semiie. [IpaBaa, oOpatuM BHUMaHWE, MPU IUIABAHUU HAC YICPKUBACT
Ha MOBEPXHOCTH BOJBI HE TOJBHKO BBITAIKHBAIOIIAS CHJa, a emE He-
kuii 3QQeKT, CBA3aHHBIA C HAIUM JBIKEHUEM Brepén. bomee Ha-
TIIHBIA TIPUMEP, BOAHBIC JTBDKH, 00 3ToM aanee. Ho, kak Obl TO HU
OBLTO, €CI HET BO3MOXXHOCTH OTTOJKHYTHCA OT YEero-THOO MacCHB-
HOTO H yIIPYTOT0, OCOOCHHO TaK WM MHA4YE CBSI3aHHOTO C 3eMJIEH, TO
CABHHYTBCS C MECTa CIIOXKHO.

[lpuHIHKT XK€ PEeakTHBHOTO MBMKEHHS CBS3BIBAIOT YHUCTO C 3a-
KOHOM COXPaHEHHUS MMITyJbca. A HMEHHO, SKOOBI, KOTAa U3 Tejla
Maccoii M Bo BHEWIHIOIO cpedy (B T.4. B IIYCTOTY) IPOU3BOJUTCS BbI-
Opoc BemecTtBa Maccoii AM co CKOpPOCTBIO V — uMmmynsc AM*v, To
TEN0 MOJIy9aeT PAaBHBIA 1O BeawumHe UMIyIbe (M — AM)*AV |
HampaBlIeHHBIH B o0OpaTHyl0o OT BblOpoca cropoHy. To ecTb,
Onarofapss 3TOMY HMITYJIbCY CKOPOCTh pakeThl BO3pacTacT Ha
BenmnmuuHy AV, B OTCYTCTBHE TpaBUTAIlMU. Bposae OBl BcE mMpocTo U
MOHSATHO, HO WUMIYJIhC B (DU3WKE — 3TO MPOCTO BCIOMOTATEIHBHOE
MOHSITHE, €TO0 U3MEPUTh HEBO3MOXHO, H3MEPUTh MOKHO TOJIEKO CHITY
1 BpeMs € IeUCTBUS, OHU peabHbl. OOBIYHO MUIITYT

m*Av = F*At,

a MpaBUJIbLHO, — HA00OPOT F*At=m*Av. To ecTb, NOMYy4YUTH
W3MEHEHUE CKOpPOCTHM TeJla MOXHO TOJIBKO B ClIydae MpoJoJI-
KUTEIFHOTO BO3AECWCTBUS HAa Hero cuibl. Criia MepBUYHA, HO OHA HE
MOXET JCHCTBOBATh B OAWMHOUKY. IIpykKnHa — OOBEKT, SBISIOMINANCS

CHHOHUMOM CHJIBI, 3TO IEMOHCTPHUPYET CIEIYIOINN PUCYHOK.
= [Ipy’)xnHa HE MOXET OBITH C)KaTa OTHOU
—=f Tonbko cwiod F1, mpousBomumoi mnanbieM,
j 100 »Ta cuia OyJeT paBHa HYIIO JIO TeX IOp,
MOKa BTOPOH KOHEI[ NMPY>KUHBI HE CTaHET OIH-
= =!I  partbcs Ha KaKOe-TMOO HEMOJBIKHOE (MM J10C-
% tuBoaeiictBus F2, u ee mocnanHuk f2, xoto-
-é\% pbI, MpoOWIa Yepe3 MPYKUHY, OKaKET MPOTH-
= BozeiicTBre neiictBytomieit cune F1, 9ro u mpu-

TATOYHO MaccuBHOE) Teno. W Tonbko koraa 3ta
Olopa TOSABHUTCA, WU BTOPOH KOHEL MNpPY>KUHBI

| BEJET K BOSHMKHOBCHHIO B IPYXUHE CKATUS, ee
ynpyroi aedpopmanuu.

v

yrpércs B He€, To, Mo Bo3aecTBrueM ctbl £l
— mocjaHHuKa cuiibl F1, BOBHUKHET cHia Ipo-

A

Cron
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Jedopmariiss MOKET BOSHHKHYTH JIUIIb NPU JCUCTBUU HA TEIO
IBYX BHEITHUX CHJI. ['eOMeTpHUYecKr CHIIbl MOKHO NMMPOCYMMHPOBATh,
MPUBECTU K PAaBHOJCIHCTBYIONICH, HO BEUICCTBEHHOE TEIO HE MOXKET
B3aUMO/JICCTBOBATH C TOILKO OJHOM CHIIOM.

MEI 3HaeM, 4TO BCEro OJUMH YEJOBEK, OMUPAasCh C OJHOH CTO-
POHBI HOTAMHU Ha 3€MIII0, 4 C APYrod CTOPOHBI — IIECTOM, KOTOPBIN
JICPKUT B PYKax, B HArPYKCHHYIO 0apxKy, MEIJICHHO, HO OTOJIBUTACT
e€ oT mpuyasma. A BOT TaHKEp, U3 KOTOPOTO CaMOTEKOM HE(PTH UIET B
XpaHWINIIE, TeHASHIMH yXOoAa OT MpHudaja He oOHapyxwuBaeT. C
YYETOM U30KEHHOTO MPUXOIUTCS KOHCTATUPOBATh, UTO TaKOM Bapu-
aHT Pa3BHUTHS COOBITHH, IPU KOTOPOM CTPYS T'a30B OKa3bIBAET CHIIO-
BOE JaBJICHHE Ha PakeTy, a camMa oOpaTHOTO CHJIOBOTO BO3IEHCTBHA
HE WCIIBITHIBACT, TPEACTABIICTCS HepeanbHbIM. Ho 4TOOBI pa3BuTHE
COOBITHH IIUIO IO CIEHAPUIO, MPEICTABICHHOMY Ha PUCYHKE, Ta30Bas
CTpys JOJDKHA OBITh YIIPYTOl M caMa Ha YTO-TO MACCHBHOE ONHPaTh-
Csl. Hayka 00 3TOM yMamyuBaeT, HAaBepHOE, IOTOMY, YTO MOJIYaHHUE — 30JI0TO.

B 50-x rogax mpouuioro Beka COBETCKUN yu€HbIN PuBKuHI, mIpo-
CTpenuBasi CTPYIO BOZBI ITyJiel MOKa3al, 4TO BOJIA B 3THUX YCIOBHSIX
JIEMOHCTPHUPYET CBOMcTBa TBEpHOrO Tena. CTpys pasiieTaeTcsl yIiio-
BaThIMH OCKOJIKAMH, KOTOPbIE MpaBja 04eHb ObICTPO Mpeoldpa3yroTcs
B oOTekaeMbie Karud. [lonararo, mpu BEICOKMX CKOPOCTSIX, OT CKOPO-
CTH 3ByKa M BBIIIE, M CTPYs Ta3a Kak Obl 3peKTHpyeT, 00peTaeT CBOii-
CTBa TBEPAOIO TeJa, a, MO MPUHIUITY OTHOCUTEIBHOCTH, U BO31YX, B
KOTOPBIN BpPE3aeTCsl CTPYs, TOXKE MPEJCTaBIAeTCS (3TO BaXKHO) TBEP-
IBIM OCHOBaHHEM (momocToM). Ecnmm BBl NUIEMHWTECH C BBICOTHI
TPEXMETPOBOTO TPAMIUIMHA O BOAY, TO YOEOUTECh, UTO XHUAKOE H
TBEPAOE — TOHSATHS OTHOCUTENBHEIC, KUJAKAs BOJA MOMKET OBITh
BecbMa TBEpHON. Jlasee ocMoTpute emi€ pas, NMPUBEAEHHBIN BBIIIE
PUCYHOK C MPY>KHHOW, HA KOTOPYIO JABWT Iajiel], TaM €CTh BCE I
MIOHUMAaHUS HPEKTUBHOTO NMPUHIINUIA PEAKTUBHOIO JBUKCHUSI.

OO0Opa3Ho TOBOpS, MPHU OONBIION CKOPOCTH HCTECUCHUS Ta30B UX
CTPYIO MOKHO YMOIOOWUTH METAIUITMUECKOMY MPYTY, TEIECKOMHIECKH
BBIPACTAIONIEMY M3 METAJUIMYECKOTO IbejecTana (BOo3ayxa), MOTHU-
MaIOIIeMy PaKeTy BBEpX KaK MOJHUMAETCS K MEPEKIaANHE MPBHITYH
Ha mecte. J[anmee, oTOpOCHB IIeCT, OH JICTHT Y)Ke TI0 HHEPITUH 110 Oat-
JINCTUYECKON TPACKTOPHHU.

W3BecTHO, UTO peakTHBHAsI CTPYs U3 COIUIA PEAKTUBHOIO CaMO-
JISTHOTO JIBUTATEIISI WM PAKETHI HMEET Y3JIbI spKocTu. [Ipu paboTe
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JBHUraTesns Ha Gopcaxe 3a PEaKTUBHBIM COIUIOM BO3HHMKAET BHIUMAS
CTpPysl pacKaJE€HHBIX Ta30B, MMEIOIIAs XapaKTEPHYIO «IIOJIOCATYIO»
CTPYKTYpY, TaKk Ha3biBaeMble Aucku Maxa. [TocMorpute Ha dororpa-
¢uro padotsl TypOopeakTuBHOrO nBuratens Pratt & Whitney J58
Ha (hopcake, B PEaKTUBHOH CTpye OTUETIMBO BUIHBI TUCKH Maxa.

Y I0BIETBOPUTEIHLHOTO OOBSCHEHUS 3TOMY SBJICHHIO HeT. Ho MBI
BIIpaBe MHTEPIPETUPOBATH 3TO SBICHHE KAaK MPOSBICHHE YNPYTOCTH
SPEKTHPOBABIIEH PEAKTUBHOW CTPYH Ta30B, W MYYHOCTH IUIOTHOCTH
3IIECh - 3TO KaK OBbI BUTKU CXKATOW TPY>KUHBI, TOTYYHUBIIEH MPOYHYIO
OIIOpY Ha BO3MYX, IPH yIapHOM BO3JCUCTBUU CTpyU Ha Hero. Ioay-
YUMb UMRYILC CUbl, OOCMAMOYHbLIL 071 U3MEHEHU O8UNCEHU,
MOJHCHO MONBLKO 8 DoNee-MeHee 3aMKHYMOIl cucmeme.

BoT nmoyemy HeT BBICOKOTOPHBIX CTapTOB, WJIH CTAPTOB C BBEICOKO
JETSIIAX CaMOJIETOB, HET M PEAKTUBHBIX CaMOJIETOB, JIETAIONIUX BbI-
me 30 kM. HukTo He X04er TepsATh Omopy, B pa3MEeH Ha yMEHBIICHHE
COTIPOTUBIICHHS BO3yxa. Hao00pOT, CTapThl MBITAOTCS PACIIOaraTh
OmmKe K DKBATOPHAIBHOW 30HE, W HE M3-3a MU(HUECKOU IICHTPO-
OC)KHOW CHIJIBI, a TOTOMY 4YTO Ha 3KBaTope TIIyOmMHa arMocheps
0o0JIbIIe, YeM B HAIITUX MIHPOTaX.

A MoOXeT 1M pakera HaOUpaTh CKOPOCTh B O€3BO3IYITHOM IIPO-
CTPaHCTBE, TJIE CTPye ra30B HE HA YTO ONMHPAThCA? YBepeH, HET. A
KaKOBBI (haKThl — JEMOHCTPUPYIOT cleayromnue (GoTo.
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E EVERYTHING BUT SRACE!

AHanu3 TPaeKTOPW ABIDKEHHS BCEX BBINMYIICHHBIX, SIKOOBI B
«KOCMOC», PaKeT TOKa3bIBAET, YTO PAKETHI MOCIE HEIOJITOro Moiéra
BEPTHKAIBHO BBEPX, PA3BOPAUMBAIOTCS U MPOJIODKAIOT IMOJIET TOYHO
TaKk Xe, Kak caMOJETHI, MapajuleIbHO 3eMile, a HE BEPTHKAIbHO B
KOCMOC, Kak HaMm roBopsT. [loxosxe, pakeTsl B KOCMOC He JIETAfOT.

Xoporras TUIOTe3a BCETJa BHIXOJIUT 3a Mpeneibl (GakToB, MOCITY-
JKUBIINX OCHOBOH i €€ mocTpoeHws. M Hama runoresa Ha 3TO CHO-
coOHa.

B xakoif MOMEHT BO3HHMKAET OT/laya IMpu BeICTpene u3 pyxkba? Ilo-
CJIeTHUE UCCIIEOBAaHUS TIOKAa3bIBAIOT, YTO YXKE TIOCTIC BBIICTA MYJIH U3
ctBona. To ecth, TyT «TBEpAASY CTPYS MOPOXOBBIX Ta30B — 3TO YTO-TO
BpOJIe OMIIBSIPTHOTO KHsI, KOTOPBIM OOJBITION CHIION OBET B IyJIEO, OT-
npaBisisg €€ B enb. He Oynb cTpys «TBEpAOI», OHA HE MOTJIa OBI TOJI-
KaTh TBEpAOE Teno. [IOHATHO, KUH-CTPYsI OMUpPAETCS Ha KOHEIl CTBO-
JIa, ¥ 3TO IPOSBIseTCs B (hopMe oTnaum. A 3BYK OT BEICTpesa o0pa3y-
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eTCsl B Pe3yibTaTe «TPEIIMHBD) B OTHOCHUTEIBHO TBEPAOM BO3IYXE,
3aTATUBAHHUE TON TPEIIWHBI, aHAJIOT B3pHIBA BaKyyMHOW OOMOBI, 1MO-
POKIAaeT yIapHYyIO BOJIHY.

He Bce 3HatoT, uto pacu€THele MeTOAbl Ha 0a3e Maremaruye-
CKMX MOJIeNeld adpOJMHAMUKH HE HaXONAT MPHYWH UIA MOJETa He
TOJIBKO Yy MaMCKOTO JXKyKa, HO JJIs1 OOBIYHOTO camoiéTta. DopMyIsl,
tuna ¢popmyiisl JKyKOBCKOTo, C TpyIoM «BBITATHBAIOT» 10% HE0OXO-
JMMOU MOJIBEMHONU cuiibl. [IOHATHO, OHU € HE YYUTHIBAIOT, UTO pa-
30THABIIUICS Ha B3JIETHOH IMOJI0Ce M0 OOJIBIION CKOPOCTH CaMOIIET,
Janplie MEPUOANYECKH yIapseTrcs O «TBEPABIA, HO YNPYTHil» BO3-
IyX, U IOJCKOKaMH (IIPBDKKaMH) — KaK Mo JIECTHHLIE — 3a0upaeTcst Ha
BBICOTY MarmcrpaibHOro Kypca. Bor HouHas ¢ororpadus Tpackro-
PHH B3JIETAIOLIETO CaMOJIETa, ciel OOPTOBBIX OTHEH.

CxeMaTHUYeCKH TPaeKTOpHsI B3NETa caMONETa, YCTAHOBKH €ro Ha
KypC ¥ CJIeJIOBaHKE TI0 KypCY MOXKET OBITh MPEJICTaBIICHA CIIETYIO-
UM 00pasom.

TToéT

Braér v’_\/

OCHOBHOW CTHITb MarucTpaIbHOTO IBIKCHHUS CaMOJIETa —
OarTepdIisii, TOTYOK — CKOJBKCHHE TI0 WHepluu. KpacHBIMU  JiH-
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HUSMH BBIIETIEHBl 30HBI OTTAJKHUBAHHUS camMoyiéra OT Bozayxa. Ha
0O0JIBIIION BBICOTE IS TACCAKUPOB ATH MPBDKKH HE3aMETHHI, PO He-
YAa4HBIN IPBIKOK TOBOPST KaK O MPOBaAJIC B HEKYIO BO3AYIIHYIO SIMY.
ScHO, 9TO caMONET — 3TO HE AUPIKAOIb, U TIPU OOJIBIION CKOPO-
CTH OH Kak OBl CKOJIB3HUT IO TOBEPXHOCTH «TBEPAOTO WM YIPYrOro
BO3/[yXa», KaK 4eJOBEK CKOJB3UT IO MOBEPXHOCTH BOJBI HAa BOIHBIX
nepkax. COBETYIO MOHAONIONATH 3a TEM, KaK CIIOPTCMEHBI ~ KaTaroTCs
Ha BOJHBIX JIBDKAaX, TaM HE BCE TaK
JIMHEWHO U MPOCTO.
;I}.VH Bo03M0OXHO, KpBUIbSL M XBOCTO-
BOE OINEPEHHE Yy COBPEMEHHOIO ca-
MOJIETA CITY)KaT B OOJIBINCH CTEIICHH
JUIS YIpaBiCHUS TaKUMU XapakTe-
pUCTHUKaMU ABUKCHUS JIETATEILHOTO
amnmapara Kak KpeH, TaHTaX, phICKa-
HUeE.

'I-—\-...\__{Jx/-\{"—'.
o Y
1‘-.-.&, 4- n| ,a-‘\_]

He cnyuaiiHo ckopocTh camorné-
\/ Ta BEJIMYMHA MHTEPECHAas, U pa3Hasd,
CXOIy HE BCEM TOHATHAsA, U OHA HE
OJlHa, a TPU CIEayIoIue:

— ucTHHHas Bo3aymHas ckopoctb (TAS), neilicTBUTENbHAS CKO-
pOCTh, ¢ KOTOpoil JIA HBWKETCS OTHOCHUTEIHLHO OKPY’KAOIIETO BO3-
nyxa 3a c4€T CHJIBI TATU JIBUTaTens. BekTop ckopocTu B 00IeM city-
yae HE COBMAJacT ¢ mpoaosibHON ockio JIA. Ha ero orkioHeHue
BITUSIIOT YTOJI aTak! U cKoJibycenue JIA;

— ckopocTh 1o mpudopy (IAS), CKOpOCTh, KOTOPYIO ITOKA3bIBACT
npubop, U3MEPSIONINI BO3LYIIHYIO cKopocTh. Ha mr000ii BeicoTe 3Ta
BEIMYMHA OJHO3HAYHO XapaKTepu3yeT HEecCyIIre CBOICTBA IUIaHepa B
JaHHBI MOMEHT. 3HAa4eHHEe MPUOOPHON CKOPOCTH HCHOIB3YeTCs TpU
NUI0THpoBaHuH JIA;

— ckopocth myteBast (GS), ckopocTh JIA OTHOCHUTENHHO 3EMITH.
3aBUCHT OT BO3IYIIHOW CKOPOCTH, CKOPOCTH W HAIpaBIIEHUS BETpa.
3HAUYCHUE PACCUUTHIBACTCA WM M3MEPSETCS MPU MOMOIIU TEXHHUYE-
CKHX CpEJICTB CaMOJETOBOXAECHUA. Vcronp3yeTcsa Mpu peleHuy Ha-
BHTAIIOHHBIX 3a/1a4.

Jlanee cnenyer moydeHue K INPWIOKEHUIO, NMOYYEHMH MHOIO B
«Hauanax» HpioTOHa, mocneayeM ero mpumepy.

A-xpen, b-tanras, B-pricxaioe
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IMoyuenue

Kax ckazaHo BbIIIe, TPUHIUI PEAKTUBHOTO IBHKCHHS, HAYUHAS C
[nonkoBCKOro, CBSA3BIBAIOT C 3aKOHOM CoOXpaHeHus ummynbca. Ho,
yuTas omychl I[HOIKOBCKOro, MOHMMAaENIb, OH HE 3HAJ, YTO 3TOT
3aKOH MPUMEHHUM TOJIBKO K 3aMKHYTBIM CHCTEMaM, u 9T0 m*AV — 310
MMaCCUBHBIA (HE [EHCTBYIONIMN) WMITyJbC Tella, a aKTUBHOCTHIO,
CIOCOOHOCTBIO K ACHCTBHIO, 00J1a/1aeT TOIBKO UMITYJIC CHIbl — F*At.

Wnen 1IMOTKOBCKOTO MOABEPTAMCH OOCY)KICHHUIO HA CTPAaHHUIIAX
TEXHUYECKOHN TMeYaTH; OHU KPUTHUKOBAIUCH MpodeccnoHamamu, WHO-
r1a OCYJaJIMCh, HAIPUMEP, CO CTOPOHBI HEMELKOro MHXeHepa Jla-
nemana. Cratesa Jlagemana, B KOTOpOH OH, MEXKIY MPOYUM, CHENAl
pAa 3aMedyaHuid u 110 moBoay padotel [{nonkosckoro «lccienoBanue
MHUPOBBIX IPOCTPAHCTB peakTUBHBIMU mpubopamm», K., 1926, BbI3Ba-
na Bo3pakeHue [[MONKOBCKOTO, KOTOPOE M OBUIO OMyOJIIMKOBAaHO UM
coBMecTHO ¢ paboToit «Kocmuueckas pakera. OnbITHASA TOATOTOBKAY,
K., 1927. Bot kak mpeacTaBuiI CBOHM MEPS)KUBAHUS 10 TTOBOTY KPUTH-
yeckux 3amedanuid Koncrantun Dpyapaosuu; «Kmo coenacumcs c
HeU3BeCmHbIM Yel08EeKOM, Hanaoarwum Ha 00uWenpusHaHHvle agmo-
pumemul. Mol ciywiaem He mo, 4mo Mmuxo u 3a0asieHo, d mo, Ymo
epemum 3a epanuyeil. Kpumuxosams dice u pasdoupame cpemsiyee 8
nevamu Ml He 8 cunax. /s 3mozo Hys’CHO Oblmb 2eHUATbHBIM, A Mbl
moou 3aypaousie. M umo epemum! I pemum aemopumem, KOmMopomy
N0360JAI0M OWUOAMBCA U 8PAMb, 2PEMUM BCAKUL, UMEIOUWUL C8A3U 8
CUTTYy pOoOCmEa, Kanumana, HaciedcmeeHno2o moayujecmead. CKoIbKO
HEBO3MOJICHOU YenyXu neyamanoch U cetyac neuamaemcs 8 HCypHa-
aax. 9mo omuacmu Xopouto. 1024cb nadaem cama coooul u He ciedy-
em npensamcmeogams pacnpocmpanenuro uoeu. Ho nexopowo, umo
npago 2010ca UMerom MoabKo CUNbHble UNU YCMAHOSUSUIUECS A8MO-
pumemul U OUNIOMUpoBarHvle yuenvie. OCMAIbHBIX OHU dce 0assam,
kak kacmay. llpocto «wiay SpocinaBHE, OCAHBIN albT!

HoBelit B354 Ha CYIIHOCTH U BO3MOKHOCTH PEAKTUBHOIO JBU-
JKeHUs OBIT pa3MenIéH MHOW Ha HECKOJIBKUX WHTEPHET-pecypcax, oji-
HaKO MHOTHE€ YWTATeNH HE CMOTJM MPHHSTH MOIO KOHIETIHI0. Mup
M3MEHWICS CUJIBHO, a "MPUINYHBIC JTIOAU" OCTAIUCh TEMHU K€ B CAMOM
IJIOXOM CMBICTIE, TIO-TIPEKHEMY HE TyMAaroT JajbIle MOJI0KEHHOTO, HO
MpH 3TOM CTaBAT cebe 5To B 3achyry. llombITaroch MpUBECTH UX K
HCTUHE C TIOMOIIBIO IIKOJLHOTO yueOHuKa pusuku JlanacOepra.
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§ 184, Peaxuus apmwmynleficn MUIKOCTH H e HCNDALIOBAHHe.
[lonowuM Ha Crod COTHYTYIO MO NPAMBM Y IAOM CTCKARHHYIO
rpy0RY, CoRAMHenny peswnoofi TpYOKol ¢ BORONPOBOAOM
{puc. 318). Ilpu Hcrevenns Boan TPyOry Oyier orGpacHparhb

o

o

e

Puc. 318. Tpr oTspupasnm kpana Puc. 319, Tlpn e3sescuns sanpew-

HIOTHYTaR Tp:.ﬁﬂ-'l HAYHHECT INE- ACHEA TCUCRHA BOAW KO 'I'P}’ﬁ"l.}‘

raThes f10 HAMPABIEHMD CTREIKI ACACTRYET Ciaa peaKtium cTpyM
boan F

& HanpaBaenue crpenxu. Jan ofsACHEHMA SToro ONMTa pac-
CMOTPHM CHJIM, ACCTBYHOUIME CO CTOPONHB MPOTEKANUEH HKHjL-
KOCTH Ha W30THYTYI0 TPYOKY. [Tycrs suakooTh BXOAHT B TRYGKY
€O CKOPOCThIo ©; (psc, 319) u BRXOAKT W3 TPYOKH CO CKOPOCTHIO
0y Jonyerum Aas npocrorkl pacdera, qro TpyOka mMmeer
NOBCIOAY OAHO W TO Me ORHCHIE.
B rakoM cayuae ckopoctH € W U;
no MOAYI paBHbl, HO HANPaBAEHHH
HX pasAuqHbL. Chacposarenbio, CKo-
poCTh Moayyaer npupamenne Ag=
= Qy—7,. 370 Oo3padaer, 4T npw

TEYEHHN MO0 H30THYTOR TPYOKE MMA-
KOCTh MCNSITRIBRET YCKOpEnue, cpei-

HEE 3HAUEHWE KOTOPOrO HanpasdIeno
BioAs sexkropa Aw. Yckopemue co-
ofluaeTes MUAKOCTH CHAAMK, ¢ KOTO-
phiME CTEHKK TPYGEH feficTByOT Ha
Puc. 320, Berepwo spaua-  FHAKOCTD. ﬂp TPETheMy 3AKOHY Huio-
¢tes b ctopony, obpamyw TOHA Ha TPYOKY CO CTODONM JKit-
Harpasnacsio  BeTekawun  KOCTH AeficTBYeT cwia npoTMBoaei-
LTpyH creun F, nanpapnesnan npoTiBCno-
Aosno Bekropy Ao, 3Ty cHAY Mu
Oyaem HaJWIBaTh CHAOH peakuun cTpyH #uakocTH. B onwcan-
HOM OMKITE MPYOKa OMKACHAEMCA 8 cMopowy cutod  peaktyuu
cmpy.

[lonsepraem OecrpucTpacTHOMY aHanu3y ckazaHHoe JlangcOep-
roM, 4TOOBI Pa300JIAYUTh €ro TaM, TJ¢ OH BBOJUT YUTATENS B 3a0IIy-
KICHUE, MOAMEHSS A0KA3aTENbCTBO BHYyLIEHHMEM. Bo-mepBbIX, ¢ 0J-
HOH CTOPOHBI OH IPaBUJIBHO MOKAa3bIBAET, YTO BBITEKAIOLIAS CTPYs
co3naér cuioBoil d¢d¢eKkT Torma, Koraa ymupaercs (ommpacTcs) Ha
MPEMsATCTBUE — U3THO B TPYOKE, HO, C IPYTO#l CTOPOHBI, KaMyuIupyeT
3TO OOCTOSATENBCTBO MYCTHIMH Pa3rOBOPAMH O CKOPOCTSIX M YCKOpe-
HUU, TIOJIMEHSIET MIPUYMHY clecTBUEeM. Bo-BTophIX, Ha puc.319 mnpa-
BWJIBHO MOKA3aHO HAIpaBJICHHE ACHCTBUS CUIIbI, @ Ha puc.318 — mof-

JIOT, CTpEJIKA YKa3bIBaeT HAIIPABJICHUE BIDKEHUS TPYOKH  OTJIMYHOE
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OT HAIPABJICHUS JCHCTBYIOIICH CHIIBI, OT TOT'O HAIIPABICHUS, KOTOPOE
rmokazaHo Ha puc.319, To ecTh MOKa3aHO HaIpaBIICHHUE, OPUEHTHPO-
BaHHOE Ha (DOPMHPOBAHKE JIONKHOTO TMPEICTABICHUS O PEAKTUBHOM
nBrkeHnH. Eciii OBl B pealbHOCTH MPOUCXOMIIO TaK, KaK MOKa3aHO
Ha prc.318, To HM OUH MTOKapHUK HE MOT OBl YIEPKaTh MIJIAHT B PY-
Kax, a jepxar. Jis mposiBieHHUs ASUCTBHSI CHIIBI, cllab0o dPEeKTHUpPO-
BaHHOW CTpye, Hy)KEH ymop, XxoTs Okl B ¢hopme m3ruda. OgHako 49u-
TaeM Janee.

Ha puc. 331 nokasana mexaHuuecKas MOJeNb, HJIIOCTPH-
pyoias npuHnEn JAefictBuA paxethl. Ilpyxkuna, cTAnRyTas
HMTKO#, BJOXKeHa B pamMKy. IIpyXuHa urpaer povib MOPOXOBOre
sapsifa. [lepexikeM HHTKY; 3TO COOTBETCTBYeT CrOPaHHIO

|
=

~ | T

Prc. 330, ¥Yerpoitetso mo- Prec. 331, [lpyxuunas Mozedn par
POXOBOH paKeThl KETh]

nopoxa. Ilpy»uHa, pacnpaM/Isfach, OKaXeT AaBJeHHe Ha pam-
Ky («peaknif NopoXOBHIX a3oB») H BLLIETHT H3 PaMKH NOJAOGHO
TOMY, KaK BbII€TalOT [OPOXOBbie raskl H3 OTBEDPCTHA PAKETHI.
Pamka xe, urpaiomas podb Kopnyca pakerbl, HOJYHHT CKO-
pocTh B NPOTHBONOJNOMKHOM Hanpas/eHHH.

Pagyet, uro JlanacOepr TonkyeTr pabOTy peaKTHBHOTO IBUTATEIs
C TOMOIIBIO0 MpYyXUHBL. [Ipruém mpyKuHBI, HY Ha YTO HE OIMUPAIO-
LIEHCSl ¢ APYroro KoHua. Bo3MOXXHO, e€ciau chenaTth paMKy U3 IEHO-
IJ1acTa, a MPY>XKUHY U3 TKETON CTaIbHON IPOBOJIOKH, TO paMKa, TO-
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CJIe TIEPEKUTAHUS HUTKU U CIIETKa CIBUHETCS C MECTa, TaK KaK Tpy-
KHHA, PACTIPSMIISISCH, TOYTH CPa3y MOTEPsieT KOHTAKT ¢ PaMKOM, Mpo-
CTO YJETHT BIIPaBO 33J0JT0 JIO TOTO, KOTJIa OHA OYAET MOJHOCTHIO
pazxaTa. Bpems cHIIOBOTO KOHTaKTa MPYXUHBI C paMKOH B OTCYTCT-
BHE OTIOPHI cripaBa, At ~ 0, a ciemoBaTeabHO, K HYJIIO YCTPEMHUTCS |

nmnynsc F * At, momydeHHbI paMkod. TOUYHBIM CMBICT TaKoOro
JIATUHCKOTO cJioBa Kak '"impulsus", BHojHE IepemaeTcss CIIOBOM
Hamuck, BKIFOYAIONIEM B ce0sl KaK MOHITHE O HANPSDKEHHOCTH, TaK U
0 POJIOJDKUTENFHOCTH ACHCTBHS.

ITocMoTpuTe Ha ciemyronuii pucyHOK U3 yueOnuka P. B. Iloms.

|
L

Pue. 97. K 3akony coxpanenus
MY ALCL Llemm-h YCKOPAET choe
ABGKEHHE N0 Teackke W coolllaeT
npH STOM  TeINEKE HMITYARE M-
THBONOACHHOND HANPARACIHIL,

KoneuHo, koraa Tenexka OMUpaeTcs Ha 3€MIIIO, YEJIOBEK MOXKET
YIEepeThCsl B TEIEKKY U OOMEHATHCSA C HEl MOMEHTOM HMITYJbCa, a
€CIIM y TENeXKKH OIOpPHl Ha 3eMIII0 HEeT? B mpaBoif gacTu puCyHKa
n300paxEnbl yenoBek (B ckadanape, 100 OH 3a mpeaeaamMu aTMocde-
PBI) U TEJeXKa Ha KOTOPOH OH PacHoI0XKEH, MyCTh OHU HAXOISTCS B
COCTOSIHUM CBOOOJIHOTO TaJacHWs. Torma, Mpu MajeHImeld IMOIBITKE
YeJI0BeKa MOLIEBEIUTHCS, TEIEXKKA YHAET HAaBCEr1a U3-TI0/1 €T0 HOT, ’
MPaKTUYEeCKN 3HAYUMBII OOMEH MOMEHTOM UMITYJIbCA HE COCTOUTCA.

Hanee wmmér BooOme obOpazer; cioBobmymms. CtE0, 3amaromuii
BEKTOP BOCHPHUATHSA WH(GOPMAIH B HANPABICHUN «3aBEICHUS 3a KO-
pary». TyT u HeBeZomasl eAWHUIA BPEMEHH, U HEBEAOMO IOYEMY,
KOMYy W 9eM o00s3aHa («IOJDKHA») paKkeTa, W MPOYHE CPEICTBA IS
MMOJIMEHBI JI0Ka3aTeIhCTBA BHYIICHHEM.
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Hagmes cuny peakiny BuTekaiofiiedl ©Tpyw rada, T. e
CHAY THIH PeaKTHBEHOrO geuraTens. [lycth cTpyA rasa YHOCHT
M3 paKeTH 34 eQMHHLY Bpemenn Maccy, pasuyio p. o cropanus
STH MatCa HMERA TY Me CHOpOCTL T, HTO H pawera, H ofinanana
mMoyaccos po. Ecaw cxopocts raze B CTpYE oTIOCH TEALHD
JeMan paeHa Tp,,, TO ras, eLGPOWEHNLEA B3 PakeTh B eaHHH-
Yy EBpesens, OLNALEET HMOVABCOM PR, ... CAeloBATENLHO,
OpHpAWEHEE MMOYALCE, KOTOPOE BUAYHAET Macca B, pasho

383

plo,—ol=pu, rie o — CROPOCTh BhiTeKaoUled oTpyM
OTHOCHTENABHD KOPOYCA PaKeTs.

Jlan roro drols cooluifiiTe FA3Y TAKOE NPHPameHne HMny k-
CA 33 LANHHULY BPEMEHM, DAKETA ACTAHA JEACTBOBATH Ha Fa3 c
citaoll F =pn. JleficTenredsno, coraacyo dopsyte (49.0)
AUEHHE HMOVARCA TETE 33 eJHHHIY BpeMeHn BHO ﬂ,l!f‘l’"
EI‘E}"I{I‘J-I-I.G Ha Tefp cHaIe. [ lo TPE'IH:M]F SEH'UI!}' RIXTORE CTPYA
Taia NENCTRyeT Hd parery ¢ ¢uaofi F=—F'=—uu. Takum
olipazoM, CHJAa pEaKUMM CTPVH, T. € CHAd TATH PEAKTHBHOID
Bl rarens, pEBliﬂ —FH.I. HE]HEIMHIIH.. YT |o— MaCCa rasa,
ELITERAKROETO H3 KODMYCAE PAHeTH B eRHHNUY BpEeMEHH, o=
= Up,— T — CKOPOCTL  CTPYH  OTHOCHTEALHO paxerhl. Sra
CROPOCTh HAMPARTEHA MPOTHEONOAOHHD HANPABIACHHO, B HO-
TOpOM AETHT pakeTa; cila F=-——pg wanpasiesa B T¥ CTOpPO-
HY, KYaa JeTHT paxera.

Ho, Bo-mepBBIX, IpOCTO OTAETCHUE OT TEJla HEKOH €ro 4acTu MpH
CBOOOIHOM (MHEPIIMOHHOM) ABMKEHUHM WJIH MPH CBOOOIHOM TaJCHUN
HHUKaK HE BIMSIET HAa XapakTep JaNbHEHIIero ero ABWKeHHA. [Ipume-
HHUTEJIHO K CBOOOJHOMY MaJEeHUIO 3TO Aokasan emé ['ammnelt, a
WHEPLUUOHHOMY — OWHINTEHH, NPUHLIUIN SKBUBAJICHTHOCTU TI'paBUTa-
[IMOHHOI M MHEPIMOHHOW Macc. Tombpko B MOroBopke, «6aba ¢ BO3y,
KOOBLIIE JIerye», BO3MOXKHO, HO 3TO HHOE. B HamieM ke cirydae CTHHA
MPOCTa, €CIIM HET U3MEHEHEHHUS! CKOPOCTH CTPYH, HET U YCKOPEHHS, a,
3HAYUT, HEOTKY/Ia B3ATHCS CHIIE TATH.

PaccMoTpuM TOIXOX K PEaKTUBHOMY JABI)KEHHIO B TEPMHHAX
«pETeHEePaTUBHBINY U «IeTCHEPATUBHBII, B3STHIX U3 KOMMYHHUKAIIH-
OHHOW WH)KEHEPHUH.

PerenepatuBHbIi KOHTYp (WM "MOPOUYHBIA" Kpyr) — 3TO IETb
MEPEMEHHBIX CIEAYIOMEr0 OOLIero BUAa: yBEIUYEHHE A BBI3BIBACT
yBenuueHne B, yBenmuenune B Be3biBaer yBenmuenue C, U, B KOHIE
KOHIIOB, yBenmdeHue N BeI3biBaeT yBenndenue A. Eciom  Takast cuc-
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TeMa CHaO)keHa HEOOXOJUMBIMHM MCTOYHHUKAMHU SHEPTHY, U BHEIIHUC
(hakTOPHI €if ITO MO3BOJISIOT, TO OHA OYAET paboTaTh C BCE OOJBIICH
n OoIbIIe MHTEHCUBHOCThIO. B Mexanmke HbIOTOHa 3TOT KOHTYp
BO3HUKAET MPU PaBHOYCKOPEHHOM JBM)KCHUU TeJla MOCTOSHHOW Mac-
cel. Ecnin yckopsiemoe Tenmo A HapallBaeT CKOPOCTh JBHKEHHS, W
CJIeI0BATEIbHO, MICTOYHHUKY CHIIBI — Tely B — Ui coxpaHeHus mpu-
KJIaJBIBAEMOTO K TeIy A yCHIIUS PUXOAUTCS M CaMOMY HapaliuBaTh
CKOpPOCTbh, YCKOPSITHCA, HOTOH:SA Teno A. EcTecTBeHHO, IS ycKope-
HuA Tena B momkHO cymecTBoBaTh yckopstomiee ero temo C. U tak
naiee, 10 OECKOHEYHOCTH. Pazymeercs, 371eCh MbI UMeeM JEI0 ¢ (Qu-
3MYECKH HEBO3MOXKHBIM TporieccoM, a ¢popmyne F = m * a o0s13anbI
MIPHCBOUTH JereHepaTUBHBINH cTaTyc B OyKkBajgbHOM cwmbicie. [Ipo-
IIECC YCKOPEHHOTO JBMKCHUS HE MOXKET OBITh JTUTCIHHBIM.

W Guonorus moaTBepikIacT ckazaHHOE Bhimie. [lamaromias Komika
C MTOMOIIBIO BpaIleHUs] XBOCTAa MEPEBOPAYNBAET CBOE OCTAILHOE TEJIO
U mpusemisierca Ha Jankd. Ho co3mate Tary 3a cuér paOoThl BHYT-
PEHHUMX CHJI U TIOTHATHCS 33 MTHUYKOH OHA HE MOXET. DBOJIIOIHS He-
MUHYEMO TMPHUBENIa OBl K TOMY, YTO KOIIKH JTaBHO OBl JieTanu, Oyab B
MPHUPO/Ie MUHUMAaJIbHBIE TPEATNOCHUIKH K 0€30MOPHOMY IBIKEHHIO.

OxoHYATeTbHBIN BBIBOA. l3MeHEeHUE XapakTepa JBIKEHUS
BEIIIECTBECHHOT'O TEJIa, B OTCYTCTBUE OMOPHI — HEBO3MOXKHO, IPHUYEM,
KaK ¢ BEIOPOCOM BEIIIECTBA B ITyCTOTY, TaK B 0€3 BEIOpOCa.

Ho oxoHuaTenbHbIN BBIBOJ — HE OKOHYATEILHBIN MpUroBop. Bee-
IJ1a HY)KHO OCTaBJISITh HAJCKIY XOTh B UEM-TO, aldylldM YyAeC H
CJaBbl. YMEPEHHBIX MPEACTABUTENICH aIbTEPHATUBHON HAYKH, KpOMe
MO¥ICKa criocoba co3aHus 0€30IOPHHUKOB, TIPecielyeT MaHuaKaIbHas
ujes MoydeHus crocoda TocTyna K T.H. CBOOOAHOM 3Hepruu. B ya-
CTHOCTH, CIoco0a CO3[aHUs HEKOMIICHCHUPOBAHHON CHIIBI, JIEHCT-
BYIOIIIEH CO CTOPOHBI OKPY KAIOIIEH Cpebl Ha MaTepHATLHBIN OOBEKT.
UYero-to mojoOHOro cuie Apxumena, HO IEHCTBYIOIEH ¢ 000t
TpeOyeMoll MHTEHCHBHOCTHIO B MPOU3BOJILHOM HaIlpaBiicHUH. Bee ke
Bunenu HJIO B danTtactruecknx ¢unpbmax u Ha REN-TV. MHormMm
mBecTeH 3¢ ekt buddenpna-bpayna, «ierammmii KOHICHCATOPY.
[lo mMouMm cBeneHHAM, U HAa CaMOM JIelie, <JICTAIOIINE TapPEIKI»
(HJIO) mambiMu cepusiMH JaBHO BBIMycKaroTcs Ha IlaBiomapckom
TpaKTOPHOM 3aBoje (11eX MOIBFEMHBIX MaluH). UTo OHU cO0OM Tpe-
CTaBJIAIOT, HE CKaXy, BOCHHAS TallHa, C/Iear0 TOJIbko HaMEK. [TomHu-
T€ Pa3roBOphI 00 MOHHKIX JBHTaTeNAX? [locMOTpHUTE HA PpUCYHKH.
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Puc. 1 Puc. 2 © Pruc. 3

[Mnamst cBeun mnpexacraBisier coOO# IMIa3My, YTO JIOKa3bIBACT
ANIEKTPOCTATUYECKAs MallrHa Ha puc.l. 3apsa 3eMild «I10JI0KHUTETh-
HEIIY, ToTeHnHal ~ 127 BombT Ha MeTp. [lmaMs cBeun mpencTaBiseT
c000i1 MmIa3zMy, COCTOSIIYIO M3 MOJIOKATEIbHBIX HOHOB, [lonTBep-
JKICHUEM 3TOTO CIYXXUT (hopMa TUIaMEHU cBeuu (pHUC.2), U UMEHHO
MMO3TOMY OHO «OTTaJKUBAETCS» OT IMOJIOKUTEIHHO 3apsDKEHHONW 3eM-
qu. Ha puc. 3, Ha 0a3e Toii ke cBe4H, IMOKa3aHa Kak Obl pakeTa ¢ HOH-
HBIM JIBUTaTeJIeM, HEKOMIICHCUPOBAaHHASI CHJIa BO3HUKAET 3/IeCh B pe-
3ynbTaTe B3aMMOACHCTBUS TONOXHUTEIHHO 3apsHKEHHON 3eMJIH C TI0-
JIOKHUTEIBLHO 3apsDKEHHOM CTPYEM pacKallEHHBIX T'a30B, BBUICTAIOIIUX
W3 pakeThl, MO CYTH, MIasMouaoM. Ho rie HaxomsTcs OoTpullaTeib-
HBIC 3apA/Ibl, HA KOTOPHIC 3aMBIKAIOTCSI CHJIOBBIC JIMHUU, HUCXOISIINC
W3 TIOJIOKHUTEILHBIX 3apsaaoB 3eMir u 1uia3mel? Ha «HebecHOM cBO-
ne»? BOT BBINIE 3TOTO «OTPHUIATEILHOTO» MECTa pakeTa ¢ MOHHBIM
JIBUTATEIICM YXKE YCKOPATHCS HE CMOXKET. XOTsI TOJHITHCS MOXKET, I10
WHEPLWH, B TIpeAesiaX OaJTMCTUIECKONW TPAaeKTOPHH, a OMYCTHBIINCH
B atMocdepy, CHOBa BKJIFOUWTH JBHUTATENb W MOJNPBITHYTH MTOBBIIIE,
Y TakK JI0 BBIXOJa Ha OpOUTY. A BOT BEPHYTHCS C OPOHTHI Ha 3EMITIO
MPaKTUYECKN HEBO3MOXHO. TaM, Ha opOuTe, aTMOC(EphI HET.

[TormMaro, BO3HUKHYT BOIIPOCHL, a KaK e CIYTHUKOBAs CBS3H?
Hapurauus GPS u npoune 4yaecHble IPUMETHI HAIIETO PaOCTHOTO
Hactosmero? OTBeyaro, KOCMOHABTHKA K 3TUM JIOCTIDKCHUSM HE
MMeeT HHKAKOTO OTHOIICHWS, JJIsi 3TOr0 HCIOJNB3YIOTCS Ooiee pe-
aNbHBIE W €CTECTBEHHbIE TEXHUYECKHe pemeHus. CMOTpHUTE CIIeayro-
IIUE JJaJiee PUCYHKH.
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BricoTHas TeaexoMMyHHKannoHHEAs maatdoepma «bepiyTy
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XapakTepucTnkil BeICOTHOTO Aupitkadas «BbepryTs

Odmen odoaoqem 300000 v

danna 2890 M
Max JTnanetp 5%
T=30 xBz

Man sommocts amnrarenn
T=3-70macTmHee (JUaiieTpOM

Iponeamepn: & T
Emexmesntalt cpesmmuit 3Hepropecvpe 300 kBT
Moaesswax Harpyixa 1000 =
Buepropecypc 112 00eCTIETEMILT TOTEIM0 R HATPy I 10 xBr
Mromazs cotwesmere SaTaped 11000 5= m
EvxocTs TONIHEHO-2HEDreTRNECERS 23enenTos (CWR) 025 xBr g
Bec TomTMEH0-SHEPIO EMMIER 3TEMEHTOR 18 800
Obmee ?HEPWHDTPEQ_TIEHKE 3ax% Id-macosoro noaeta D?':'[ MODIMOCTH .
speprosazpaz 300 6B 1200 sBr'y
Padowazzmcota 202
MpozoENTeIMMOCTE DRIET 6 aoec.
Oummit pec 42 600 xr

S g

Bblax setep mpu samvone mEapTOEKe

Padoras ua sxicore 20 53, TeTexoanvHHKATHOHHAA IaTdopia «bepryTs Momer B Teuenne
€ MECAIIEE B OCCHHIOTHOM PE:EHME OCVINECTEIAT ERICOKOKATECTECHHVIO TepelaTy CHIHATA,
oOeCHedHBad Nepeaty CHrHata Ha rromaTn o1 200 000 30 500 000 xe. xax:

[Tonb3oBarenssM  WHTEpHETAa  HY)KHBI ¥ MOOWJIBHOCTB, U
MIMPOKOMOJIOCHBIA JOCTYI, W OOJBIIOH CIEKTp (DYHKIHMOHAIBHBIX
NpWiIoKeHui. Pemienust Ha ocHOBe OECIPOBOJMHBIX CHUCTEM JIOCTYIIA
Kk Bcemuphoii ITayTiae moiydaroT Bce Oolblliee pacrpocTpaHEHHE.
U 3neck coznanne MHPPACTPYKTYpbl OSCIIPOBOIHON CBSI3H HA OCHOBE
CTpaToCqepHBIX TUPKAOCTHHBIX MIATHOPM HAXOOUMCS 6HE KOHKY-
peHyuu.
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CrpatocepHEIe §eCMITOTHRIE AIPOCTATHEIE
TeTeK OMMYHHK AITHOHHBIE TIATHoprbl «Bepkyr» B padoTe

Bpuranckas ¢pupma ATG emé B oktsidpe 2002 r., 3asBuIia,
gro ¢uot u3 19 aupmwxalnell CMOXET HE TOJIBKO IMOJHOCTHIO
obecrieunth paboTy cereld MOOWJIBHBIX TeNe(OHOB, HO H
PETpaHCINPOBaTh CHIHAJIBI TENICBUICHUS, udpoBoro
panuoBelIaHusl, MHTEPHETa W CIyXO HaOMIOAEHUs Ui Bcel
Bpuranun. ATG  mpeayaraeT  3aMEHHTh  JTUPHXKAOISIMU
oOciy)XuBaromue MOOWIIBHBIE TeNe(OHBI peJeHHBIE MAauThl,
KOTOpBIC CUHUTAIOT OMACHBIMHU JUIS 37I0POBbS M3-32 CO31aBAEMOTO
MU BBICOKOYACTOTHOTO M3ITyYESHHUSI.

92



Jlnsi 3ameToK

ITo npocTpaHcTBY, 2 HE 10 BpEMEHU

MpUHSATO cumnTaTh, UTO Manune 6bin reHnii, a NpeacTaBuTen CBATON UHKBUULYN — 3TO
HEBEXECTBEHHbIe /oM. HO 3TO faneko He Tak. PaccMOTpUM criefytollee MooXeHve,
HanpasneHHoe VIHKBU3ULMel NpoTMB  Fannnes: fiCHO, YTO KameHb He MOXET MPOsBASTb
COBEPLUEHHO OJMHAKOBON HAKMOHHOCTW K BOCMPUSTMIO HOBOTO ABWDKEHWS MW YBENNYEHWIO
CKOPOCTW, B TOM CNyy4ae, KOTfa OH YXe ABMXKETCA C GOMbLUOA CKOPOCTbIO WM, KOorga OH
[BXETCS MefieHHo. OfHaKo, BEPHEMCS K CBOGOAHOMY NajeHunto. B apaHXMPOBKe Mo BpeMeHu
1meem
V/(t) = gt, a NpoM3BOAHAas CKOPOCTM MO BpeMeHn V' = g

Buaum, paccMoTpeHue npoLiecca ABVKEHWS B apaHXMPOBKE M0 BPEMEHU HUKaKoli UH(opMaLumm
[N Pa3MbILLNEHUS He CO3AAET. UTO He YAUBUTENBHO, W3 TPUBMAbHBLIX NPEANOCHIIOK MOXHO
NosTyYnTb INLLL TPUBMANBHBIN pesynbTat. Monpobyem paccMOTPETb TOT Xe MpoLiece B
apaHXXMPOBKe «HEKUM ApYriIM COCOGOM», HanpuMep, Mo NPOCTPaHCTBY. AICHO, «BbIXOA B
NPOCTPAHCTBO» MPOLLE BCErO OPraHn30BaTh Yepe3 3Hepruk0. SHEPrisi COXPaHSeTCs, NO3TOMY OHa
MMeeT HEKUI BHEBPEMEHHOI XapaKTep.

mv?/2 = mgh, 10 ectb v(h) = ./ 2gh

Vh'_(\/—)'_T

Mo NpocTpaHCTBY MPOLIECC MafeHNs He ABNSETC PaBHOYCKOPEHHbIM. Y CKOpPeHWe nafeHuns
N0 NPOCTPAHCTBY HENPEPBIBHO YMEHBLLAETCS. W1, MOHATHO, CKOPOCTb MajeHs no
NPOCTPaHCTBY C PACCTOSHWEM NPUPACTAET BCE MEHbLLE U MeHbLUE. VIHKBU3NLWS NpaBal

L ¥

¥ RKORSHIE TOBRRHEHY YCKOPEHHE MO NPOCTRAHCTEY

CHOPOCTE N0 BREMEHK

CKOPOCTE MO NPOCTRaHCTEY
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