Bsiakem moJsieBoi napyc u anuuruiaupyeM Ilpocrpancrso

Kax ymeepoicoan P. @eiinman 6 ceoux «lekyuax no
¢usuxe», K puzuke, ¢ KOoneuHom umoze ce0OuUmMcs
a0ban nHayka.
C mem dice ycnexom MOsCHO YymeepyHcoams, Ymo oo
pazoen ¢puzuku ceooumcsa K IneKmpomazHUmHbIM
AGNEHUAM, RPOMEKAIOUUM, eCHIECEEHHO, 8 CPede
QDuszuueckozo Bakyyma.

B.®. 30on10mapees.

B npensiaymeit moeit crathbe, ['ociona, HanmomHio, ObUT MPEUIOKEH METO]T OIIPEICIICHUS
aHTUrpaBbl yepe3 Bpems. OnHoBpemeHHO paccMmarpuBaiack purypka Konyc, kak 6a3oBas
JJIeMEHTapHas syelika aHTUrpaBuTanuu. Tam sxe 6bu10 06emiano, 4yTo OyIeT paccKa3aHo O TOM,
KaK CBA3aTh «I10JIEBOM MapycC», BBICTYNAIOIINN B KAYECTBE BTOPOM ITOJIOBUHKH IIapbl
B3aMMOJCICTBYS AHTUTPABBI.

[Tocne Bcero 3Toro MokHO OBLIO ObI MEPEXOUTH K MPAKTUYECKUM JKCIIEPHUMEHTAM,
HapabaThIBaTh CTATUCTHUKY, AHATU3UPOBATh, YTO-TO JIeNIaTh, B KpaiiHeM ciiydae, Kak-TO
JIBUTAThCSL.

Ho korna cran orpaGaThiBaTh 10OJIEBOI apyc, HEBOJIBHO JIOBUII c€0sl Ha MBICIIH, YTO 3TO YKe
nponenano Bukropom CrenanoBuyem ['peOEHHUKOBBIM U UM e ONUCaHO. Tem He MeHee, s
OYeHb paJl TOMY, UTO, IPO/IEIaB, Ka3aJ0Ch Obl, HEHYKHYIO pabOTy, OHa IOMOTIJIa HEMHOTO
MOHSTH TO, YTO YK€ HAIMMCAHO JI0 T€O4.

MEI cHOBa ¥ CHOBA BO3BpaIllaeMCsl K B3aMMOJEHCTBUIO HAJIKPBUIKOB HA MUKPOCKOITHOM
CTOJIHKE.

Ho ne mym mo 6vi10: 0emanvka 6blp6anacy u3z nuHyema, HOGUceaa napy cekyHo
6 6030yxe HAO MO, YMO HA CMOIUKEe MUKPOCKONA, HeMHO20 NOGEPHYNACL NO
Yacoeou cmpeike, cvexand - no 6030yxy! - 6npago, nogepHyIACL NPOMUSE YACOBOL
CmpenKu, KauHy1acy, U ub mo20a ObICMPO U PE3KO YNaid Ha CMOJIUK.

[TosryanB Takoi 3 PeKT B3aMMOACHCTBYSI HATKPBIIKOB, MBI TYT K€ BOCKJIMKHYJIH OBI, 4TO
HaKOHeIl, cjIaBa bory MbI 3TH HaJKPBUIKH HAILTA!
Ho ecnu Obl oHU, 110 HamIeMy ypa3yMEHHUIO U OKUJAHUIO, ellle ObI U MOAHSIIUCH BBEPX,-
B00OIIIE OBLTIO OBI IPEKPACHO.
3a0bIB O TOM, YTO 3TO YK€ OMUCAHO, MBI YIIOPHO YKCIIEPUMEHTUPYEM U PACCYKIAEM. ..
Cesoicem ux, Heycenu 6epxXHull HAOKPbLIOK He «NOMAHem» HUMCHULL U OHU He
noonumymces? Hem, ne noousnuce! Aea, 3nauum cunenok manoeamo, a Hy-Ka
yeunum d¢hgexm, cesidcem HeCKOIbKO HAOKPBLIKO8 CIMONOYKOU, (4mo U 0enal
I'pebennuros). Hem, onamo He noonsnucs! Ymo doerams?
eticmeus, kakue mo om cmonKu HAOKpulIKos ecmv? Jla, ecmo.
Ombpacvieaem 6 CMOPOHY 8CE803MONCHbIE NPEOMEMUKU, TY MHCe KAHYETAPCKYIO
KHONKY Kak 6bl noobpacwvieaem ee 68epx, a 3amem 6 CHOpOHY.
A, 6ce-maku 6gepx!
Haokpvinbnuku nasepusaxa umo-mo I11Cam, npuuem II1Cam 0o6onbHo maku
NPUTUYHO ...
A He cvizpaem nu ponv «nonegozo napyca» 6 amom nomoxe IIIC ma sce kHonka,
K MOMY J4Ce OHA U3 MEeMaula u OMaudaemcs Om Xumuna ceoeil niomHoCmoio?
Hcxoos, uz amux coobpasicenuti K cmonke HaOKpblIKO8 NpUussa3vléaem u KHONKYy!



...Bcst cucrema Jie)uT Ha MUKPOCKOTTHOM CTOJIMKE U He mieBenutcs! Kaxkercs, 9To moaHbIH
00JIOM. ..

Ox, eciiu ObI OHA TIOJTHSJIACH U YIIEPJIach B IMTOTOJIOK KOMHATHI, B KOTOPOH MBI HAXOJAUMCS, BOT
3TO ObLIa Okl Jiernora!

VY Hac B 3TOM citydae, He ObUTO OBl HU KaKHUX BOIIPOCOB M MPOOJIEM MPH TOCTPOIKE
1aTopmbl, BCE SICHO KaK HUKOT/Ia,- HO 3TOIr0 JeiicTBUs HeT!

Ho nosiBuiI0Ck 4T0-TO OYEHb U 04EHb OCOOEHHOE: «...B YaCTHOCTH, HAa KaKHe-TO MTHOBEHUS
KHOIIKa HAYMCTO Mcue3lia u3 Buaa!» M Mbl moHMMaeM, 4To 3To He ToT DIIC B Hamiem
MMOHMMAaHUHU (KCTATH, Mbl €ro JeiCTBUTEJIbHO HUKAK He IOHUMAaeM), a YTO-TO COBCEM, COBCEM
Jpyroe...

W Hudero HaMm He ocTaeTcs JeaTh, KAk CTAHOBUTHCS Y CTAPTOBOM YePThl, Y KOTOPOil B
cBo€ Bpems ctosut Buktop CrenanoBud ['peOEHHHUKOB. .., ¥ IOTHAIH. . .
Ho B 3701 roHKE y HAac €CTh HEOCIOPUMBIE TPEUMYILIECTBA:

1. MBsl TO4HO 3HaeM, 4TO ITO yke ObLIO U €CTb.

2. Mp&I yXe HHTYUTHBHO J0TaibiBaeMcsi UTO HCKATh.

3. Ham HamHoro mpoie, Tak Kak Mbl He HCCJIe0BaTe/H, a
nocJjieoBaTes 4, o0JIagaeM K TOMy e HapaOoTaHHOW MH(OpMaue,
B KOTOPYIO HaJI0 BCETO JIUIIb BHUKHYTb.

C camoro HayaJa, C TOrO MOMEHTA, KOTJja MHE IIPUILJIOCH IPUKOCHYTHCS KO BCEMY JTOMY,
0osIcs BCero 0OJIbIIe TOTO, YTO IPU PACCMOTPEHUH MPOOIIEMBI TUIAT(GOPMBI IPUACTCS
pa3pabaTbIBaTh U OTpadaThIBaTh pabo4yne KOHUENThI, C IOMOILBIO KOTOPBIX, KOHLIENTOB, 3Ty XK€
mpoOJIeMy U periaTh. ITO BEPHBIN, HO 00JIe€ TPYIOEMKHI U ITUTEIHHBINA MYTh.

Hamuoro npoe 651510 661 «iocMoTpeTh» y [Ipupoisl 1 «COMOHUKOHUPOBATH.

Ho BunHO Bbicuine cuiibl HanpaBJIAIOT HAC Ha MEPBBI, O0ee TEPHUCTBIN MyTh TO3HAHMSL, JUIS

TOT0, 4YTOOBI MBI HE «HAJIOMAJIM JPOB» U HE HABPEAUIIN caMu cebe. ..

Opuako, I'ocriona, moruanu!

Padounii konuent Nel.
B3anmopeiicreue 3¢pupHBIX MOTOKOB B OTKpBITOM Kocmoce n y
nosepxHoctu Ilnanersl.

Cpa3sy omnpenenumMcsi B TePMHUHOJIOTHH.

Dupnvtit nomox — 3mMo NOMOK /1. Maz. U3IYUEHUS 3ANPEOETbHBIX YACHON,
NPOHU3BIGAIOWUTL 8CE U 6CSA HACKBO3b, 6 MOM HUC/IE U 6CIPEUHDBLI AHAIOCUYHBLI ROMOK
d¢upa.

(Iloxa docmamouno, ne cnewum. O g3aumooeticmeuu NOMOKO8 6y0em paccmMoOmpero HUdxice).
Torma runoreTryeckyro Touky I[IpocTpaHCTBa B OTKPBITOM «CIOKOitHOM» Kocmoce OyayT
POHU3BIBATH MHOYKECTBO BCTPEUHBIX TIOTOKOB (OHH CaMH IO ce0e MOTYT OBITh 3alpeIeIbHbBIX
MOIITHOCTEM), ¥ TP ITOM, Cama TOYKa He OY/IeT UCTIBITHIBATh HU KAKOTO BO3JICHCTBHUS, TaK KaK

CHJIBI BO3JICHCTBUS OT MIOTOKOB HEUTPATU3YIOTCS B «TeJie» caMoi Touku. Puc.1.
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[To-gpyromy 3T0 MOKET 3By4arh Tax.
Auredpanyeckasi cyMMa B3aUMO/IelCTBUSA MOTOKOB Jupa B «Tejie» TOUKHU
IIpocTpancTrBa — paBHa HYJIIO.

Tyt xe.
Ecyin Touka HAXOAUTCSI B COCTOSIHMH NOKOS, TO BCTPEYHbIE MOTOKH J(pupa
PaBHBbI MeKAY CO0Oii. (Ha sTom moka no noTokam Bc€).

Hpyroe neno — 6ombiroe MmatepuainbHoe Teno — [lnanera.
JU1sl HarJITHOCTH PaCCMOTPUM MPOXOXKIEHHE BYX MOTOKOB F6 1 F5.

Puc. 2

C neBoii croponsl Ha Puc.2, [Inanety nponusbiBaet notok Jdupa F5, mpoxonsmmii uepes
Heé, [Inanery, «ocjiabeBaeT» 1 BEIXOIUT U3 He€ 0cabeHHBIM MOTOKOM F5.1. Ananorudso
MPOUCXOUT U CO BCTPEUHBIM MOTOKOM F6, KOTOPBIH BEIXOAUT OCIa0IeHHBIM moTokoM F6.1.

Taxum oOpa3om, n3-3a OTHOCUTENBHO OOJBIION Macchl 3eMIlH, y €€ TOBEPXHOCTU
B3aMMOJIeHCTBYIOT ABa KocMmuueckux moroka Ddupa: ucxoasauiuii u3 He€ — OyeM Ha3bIBaTh €T
— Husknem, n, naymunii n3 otkpbiroro Kocmoca — BepxHum. DT NOTOKH HE TOJIBKO
B3aMMOJICUCTBYIOT ¢ Hallei [1naneroi, HO U CBOEH pa3HOCTHIO OKA3bIBAIOT «IaBJIECHUE)» HA TE
MPEIMETHI, KOTOPBIE HAXOASTCS Ha €€ MOBEPXHOCTH.

Ha ocHoBanum 3T0r0 npeanoaoxeHus oepy Ha ce0s CMENIOCTh YTBEPKIaTh, UTO
I'paBUTALIMOHHOTO MMOJISA, KAK TAKOBOTO, CAMOCTOSAITEJILHOTO ONpeAe/ieHUsl U B IOMHUHE HET!



[IpuTsokeHne Hac K TOBEPXHOCTH Haiel [lnaneTs! 3eMis OCYyIECTBISETCS pa3HOCTBIO
B3anMoJieiicTBusa DdupHbIX noTokoB Kocmoca. 3To 0CHOBHOE — IPOU3BOIHBIE: YeM OOJIbIIE U
wiotHee [lnanera B KocMoce, TeM pa3sHOCTh Oobliie, OOJIbIIE IPUTSKEHUE U TaK Jajiee, He
Oyznem otBiekaTbes, I'ocnioza.

A nonumato, umo ymeepoicoenue Kaxcemes OnpomMemuusbim, Ho smo He max. M ewé.
Haoo kak-mo «CHAmMb wiopwly ¢ Hawie2o 8OCRPUAMUSL OKPYICAIOueli 0etcmeumenrbHOCHu.

Paoounii konuent Ne2.
Mojesib «XUTPBIX» BOAAHBIX MOTOKOB, KaK MepexoAHasi, 1JIs
BOCHPUSITUS B3aUMOeHcTBUS J(PUPHBIX MOTOKOB.

JU1st TOro 4TOOBI «CXOAY» JOHECTH JI0 BAC MOMEHTHI D(PHUPHBIX B3aUMOICHCTBHIA, TaK KaK BB
M3HAYaJIbHO K TOMY HE IIOATOTOBJIEHBI, @ CAMOE IVIABHOE — 3aBOEBATh CPEIH BAC KAK MOXKHO
00JIbIIIE CTOPOHHUKOB, € YJIOBOJIBCTBUEM IIpEJUIarato 3TOT BapUaHT, TeM 00Jiee 4TO OH MHE
camMoMy OOBSICHUI O4eHb MHOroe. Puc.3.

Puc. 3

Yro Ha pucyHke. 13 HeorpaHMYEHHOT O pe3epByapa, HaIOJIHEHHOTO BOAOM, JOIIYCTUM
MPWINYHOTO 03€Pa, Mbl HACOCOM MOJJa€M BOJY 10/l OYE€Hb OOJIBLINM JIaBJIEHUEM Ha J[BE
IUIOCKOCTH, PAcIiOJIO’KEHHBIE Ha KAKOM-TO PacCTOSIHUU U MapajuleIbHble MEXy COOOH.

[110CcKOCTH BBITIOJIHEHBI B BUJIE IIaXMAaTHOM JOCKU. besble KiIeTouku mycThie (CKBO3HBIE), a B
YEepHBIX KIJIETOUYKAaX YCTAHOBJIECHBI Y3KOMOJIOCHBIE (POPCYHKH, KOTOPBIE (POPMUPYIOT
Y3KOHAIPAaBJIEHHBIE CTPYH BOJBI. DTHU IUNIOCKOCTH CMEIIEHBI OTHOCUTEIBHO JPYT Apyra Ha Ilar,
PaBHBII OHOM KJIETOYKE C TAKUM PACUeTOM, YTOOBI CTPYHKH, UCXOAIINE U3 HIKHEH
«IIaXMaTKW, IPOHU3BIBAIIN BEPXHIOI HACKBO3b, Uepe3 Oelble KIETOUKU. A CTPYHKHU BOJBI,
UCXOZSIINE OT BEPXHEH «IIaXMATKH», IPOHU3bIBAJIN HUXKHIOKO, TAK K€ HACKBO3b, YEpE3
CKBO3HBIE O€JbIC OTBEPCTHSL.



MBI TaKUM NIPHUEMOM BBITIOJHUIIM YCIOBHE MPOXO0XKACHUS TIOTOKOB BOJIBI «CKBO3b ce0s», 6e3
HUX B3aUMOJECUCTBHH.

Hanee. Ecau B miiockocT A HapUCOBATh HIAXMATKY, TO IMOJIYYUTCS, YTO B YePHBIX
KJIETOUYKAX CTPYWKH UAYT CHU3Y BBEPX, - HUAKHHUIA MIOTOK, a B 0eJIbIX KJIeTOYKaX — CBEpXY
BHU3,— BEPXHHUH MOTOK. BOT 1 X0po1110, HO XOPOIIO C YCIOBUEM PACCMOTPEHNS MOMEHTOB
B3aUMOJICHICTBUH NP OTCYTCTBUU MPUTSHKEHUS 3€MIIM U 5 CIELUANIBHO, IPEAHAMEPEHHO, HE
110JIb3YIOCh TepMUHOM — ['paBuTanus.

[TomMecTHM B 3TH HOTOKH, YTO-TO JUIsl HUX «IIPO3PAvyHOE», JOIYCTUM, PEIKYI0 METAITINYECKYIO
CETKY B INIOCKOCTH A. YUUTBIBas TO, UTO U CETKA «OJAHOPOHAS» U IIOTOKU «OJAHOPOIHBIE», TO B
9TOM CUTYyallUu CETKa 3aBUCHET, U OyJeT BUCETh B IOTOKAX CKOJIb YTOJHO AOJITO (MbI
JIOTOBOPHJIMCH, YTO IPUTSKEHUS 3EMIIM HET).

S TonKaro ceTKy Bcel III0CKOCThIO BBEpX. byner ona paBHomepHO nBurathes? Koneuno, na!l —
€CJIU MPUHSATH CKOPOCTHU MEePEIBUKEHUS BOJIbI B CTPYHKAX OYEHb OOJIBIIMMHU, YTOOBI IpeHeOpeyUb
HEJIMHEWHBIMH B3aUMOJICHCTBUSAMU HadaabHOU (ha3bl ToakaHusa. Ho 3To yxke «BbIcINii
IUJIOTaX» U OH HaM II0Ka HE HYXKEH.

WM sTa ceTka CIOKOMHO ¥ paBHOMEPHO IMOJHUMETCS BBEPX, JO BEPXHEH IIAXMATKH.
Amnanoruuno u BHu3. [IpekpacHo!

A BOT TyT BO3HUKAIOT BapraHThl. OJJHY CETKY pacroyiaraéM B IJIOCKOCTH A. Takyro e CEeTKy
«BTBHIKaeM» 1o maockoctTu B. Uto npousoitner? [IpaBuibno. Cerka A mputsHercs K ceTke B,
€CJIM MOCIEAHIOK YAEPKUBATh B IJIOCKOCTH B, B IPOTUBHOM cilydyae OHU IPUTSIHYTCA APYT K

JPYTY.

HpOI/I3OIIIJ10 JeicTBUE nmapsbl, 0 KOTOpOﬁ s1 BCEC BPEMS «TAJABIYHID.

WUnem nanpmie.

B mnockoctu A ycTaHaBIMBaeM CETKY C BO3MOXHOCTBIO U3MEHEHHUsI €€ TUIOTHOCTH OO0 B
YEPHBIX, JIN0O0 B O€NbIX KBagpaTnkax maxmaTku. Kakas npenects! HamomHro, 4to B 6€nbIx
KBaJJpaTUKaxX CTPYWKHU AaBAT CBEPXY, & B YEPHBIX KBAIpaTUKAX — CHU3Y.

«YTIIOTHSIS» CETKY B UEPHBIX KBAJPATHKAX MbI TOJHUMAEMCSI BBEPX, €CJIM CTOUM Ha 3TOU
ceTke 0e3 B3auMOJICHCTBUS HAIIero Tena co cTpyikamu. HaunHaeM pa3pekuBath IMIOTHOCTh
YEPHBIX KBAJIPATUKOB U, MO IEUCTBUEM CHIIBI TSHKECTH CBOETO BECa, OIMyCKaeMcs BHU3 (O
napJI0H, MPUTSHKEHUS 3eMITU HEeT, U3BHHUTE, MOJIOJION, YBIEKCS ). «YTIUIOTHSEM) Oelnbie
KBQJPATUKHU U IBYKEMCS BHU3.

Ho mue sToro mano. Xouercs nepeMeniaTbesi Mo rOpu30HTAIIH.

J171s 5TOrO CTAaHOBUMCS Ha CETKY, JOITYCKAeM MPUTSHKEHUE 3€MJITH U OTHOCUTEIBHYIO
MIPO3PAYHOCTH HAIIETO Tella, YIJIOTHSEM YepHbIe KBaApaTHKH, YTOOBI HE MPOCEAATh U MBITAeMCS
KaKWM-TO PbIYarom, THIa CTOMKH yrpaBieHus miatdopmoii [ peOeHHUKOBA, HAKJIOHUTH €€ B TY
WJIM UHYIO CTOpOHY. HakiioHUB — packiaibiBaeM BEKTOP JABJIEHUS CHU3Y Ha TOPU30HTAIBHYIO
MJIOCKOCTH | TIEpEMEeNaeMcs 10 TOPU3OHTAIIH.

Jomyctum, o npo6sema, — Mbl B 00JIBIIOM ammapaTe U HeT CHJI €€ I1aT(hopMy-TapesKy-CeTKy
HakIoHUTh. Criokyxa. He 6eia. Mbl MokeM ¢ J1t060ro Kpasi 1iaThopMbI-TapesIKU-CETKH
YBEJIMYUTH TUNIOTHOCTh «IIaXMAaTKU YEPHBIE» U, HAKIIOHUB TUIaTHOPMY, 3a CUET YCUIIUS HHKHETO
MIOTOKA CTPYH, U... IOEXAJIH 110 TOPU3OHTAH. . ..

[To Moemy, paccMOTPEHHBIX BapHUaHTOB JOCTATOYHO, XOTSI U «BO3MOYKHBI BAPHAHTHI».

Bomnpocel ects? Bompoco Het! Uném nanpiie.
To-mo u ono, umo 8oNpPocos8 Hem, MAK KAK Mbl «3AULOPEHbLY 200aMU y4ebbl U
«BOONONIEHHBIMUY KOHYENYUSMU B0CHPUSMUSL OKPYIHCcatowe2o mupa. Yl npumep
8CMPEUHbIX YOHMAHOB YKIAObI8AEMC sl 8 PAMKU Hawe20 ocnpusmus. Bce



NOHAMHO, 2O MoaKaem, 3mo 0asum.... K uemy s knouo? A knomio kK momy,
umo cmpyuxu 600bl — 3MO 2pyOblil MOMEHM 8 CPABHEHUU C MeM, YO MOHCHO
oenlamo HA NOJIEBBIX 63AUMOOCHCMEUAX. A HA NONEBLIX 83AUMOOEUCNBUSX
MOJACHO Oenambv JOKANbHYI0 AHHUZUTAAWUIO HUIICHE20 UTIU 8EPXHE20 NOMOKA
Dghupa oxono nosepxnocmu 3emau, a 8 danvHeluem, AHHUSUIAYUIO NOTOKO8
Opupa 6 omkpeimom Kocmoce — ons nepemewienusn 6 nem!

IIpencraBisieTe CUJIY U CKOPOCTH NepeMelleHHsl B PABHOAEHCTBYIOIUX MOTOKaX Jdupa
Kocmoca, ecin yopaTb oaquH u3 Hux? Moia 10 0-ro-ro!

Uro takoe annuruisiiusa? Panrtactuka? OTHIOAD!
«O0oHadicovl npu 6bICMPOM CHYCKe, 8 pedcume c800600H020 NAOEHU, 1e8as.
PYKOAMY ... cllemena, u O6bimb Obl MHe «8 IV4uleM Mupey, HO 5 He MOIbKO He
pazouics, a oasdce He NOYY8CMBE08AI y0apa, Ul MoMy: RAAMPOPMOUKA
npooenana ¢ nawtHe — Xopouio 4mo He Ha oopoze! — 0080.1bHO 21YHOKUL

K0J100€ey, CHa4ana 6epmuKaibHblil, a 3amem 3a0uparowuli 8 nPOMUEOCOIHEHYI0
CMOPOHY».

Oxa3zbIBaeTcs, 9Ta MTYKa aHHUTHJIMPYeT He TOJIbKO MoToKH Ddupa, Ho u [lpocTpancTo! U
BCE TO, YTO B JaHHBIH MOMEHT B HeM, [IpocTpaHcTBe, HAXOUTCS, B YaCTHOCTH,
IIPOAHHUTUIIMPOBAB Kosojel 0e3 oTBasioB B mouBe 3emiuu!? Bort 3to nal

LJac coenaro mpyoy menenopmamop-aHHUSUIAMOpP U NOUOy Ha 6azap yeuvl CNpauueams
(oueHb nioxas wymka).

O, cTanu NosABIATHCSA BONPOCH! U MPOChOBI-TpeOoBaHMs !

Hy ka, yBajkaeMblif aBTOp, KOJIKCb, 4yero TaM Hapbul? IloseBbie B3auMoielcTBuS,
AQHHUTUJISILUS TIPOCTPAHCTBA, IEpEMEILEHUs B OTKpbITOM KocMmoce 1 Bce npouee. .., TOBOPUIIL?
C ynoBonbctBHEM, ['ociofga! Tomnbpko «manbib»y KoHUMIHCh! O cepbe3HBIX Bellax Oyaem

TOBOPHUTBH Ha CEPbE3HOM si3bIKE. KTO HE «10THAm», TOT OTCTAl. ..

Konuent Ne3.
JHepreTuvyecKue B3auMo/1eiicTBHUS.

Focno;[a! Mb1 PACCMOTPECIIN MPOXOKACHNUEC KOCMHUYCCKOI'0 ITOTOKA UCPE3 TOJIIY 36MJII/I,
MOJIYYHJIN Pa3HOCTh IOTOKOB ITO «INIOTHOCTH» MW OTKA3aJIMCh OT IMOHATHUA FpaBI/ITaI_[I/ISI,

OTOJIBUHYB €€ BO BTOPOCTEIEHHbIE OIIPEIEICHUs, OCTAaBUB B OCHOBHBLIX IIpocTpancTBo 1
Bpems.

OtBethTe, ['OCMona, Kak IHTOMOJIOT MOT «10NEPETH) (M3BUHUTE 3a BHIPAKEHUSI, HOBbIE
BESHUS) 10 3TUX Bellel, oTHecs ['paBUTAalMIO0 K IPOU3BOIHBIM.

ITocne 3Toit MBICTIH B KOPHC MCHACTCA KapTHHA BOCHPUATHUA OKp}/')KaIOI_L[eﬁ HCﬁCTBHTCHBHOCTH,
a MMCHHO BOCHPUATHEC B3IIIAA0M C TO3UITUN 3Hepr006MeHa N DOHCPIr€TUYCCKUX BSaHMOﬂeﬁCTBHﬁ
MOJICBBIX CTPYKTYpP, 3J. Mar. H3Hy‘1€HHﬁ, KasaJloCh 6BI, B IIPUBBIYHBIX AJI HAC BCIIAX.

Xotenock Obl cpa3y NOJACTPaxoBaThCs MPHU MPOBEACHUAX OyIyIINX UCCAeA0BaHUNA. XOTs ObI
NpUOIM3UTENFHO XOTEJIOCH ObI 3HATh: KAKOBO OJIHOCTOPOHHEe AaBjieHHe Jupa rnpu
AHHUTHIISIUY MPOTHBOBCTPe4Horo? He pa3naBuT nu oKambHasi aHHUTWIIALINS CTOJI, TaJIbIIbI,
npuOOPHI ¥ BCE TO, UTO MOMAIETCS €My, He IPOAaHHUTMIINPOBAHHOMY TIOTOKY Odwupa, Ha myTH?

Jlnist aToro BepHemcs K miatdopme ['pebeHHUKOBA.



[Ipumewm e€ pasmepsl, nonyctum 0,5 x 0,5 = 0,25 M kB. Ot 0,25M KB. UMEIOT
rpy3onoabEMHOCTh B 100kI". MoxeM 1 Mbl yTBEpPKIaTh, YTO YE€pE3 YETBEPTh KB. METPA
I0cKoCTH naBut ¢ cuitoi 100k]” HikHU ocnabIeHHBINH TOTOK, €CIU, IOMYCTUM, (S IOBTOPIO,
JOTyCTUM! ), MBI POAHHUTHIIMPOBAIM 3TOH IUIONIA/bI0 BepXHUH OTOK? KTO MOKeT
YTBEPXkKAaTh, YTO aHHUTUJISLUS CTOIIPOLIEHTHAsI, a He yacTuuHasa? Pasnocts B 100kI” MosxeT
ObITh Mpu pa3zHocTH cwi B 200 1 300kI", a MokeT OBITH HAMHOTO OOJIBIIIE, TAK HAMHOTO, YTO HaM
Y HE CHUJIOCh.

Bonpoc moka ocTaércsi OTKPbLITHIM M MHE HUYEr0 He MPUXO0AUTCH BbIOUPATH, KPpOMe
KaK MOCOBETOBATH cehe M BaM — ObITh NpeeJIbHO OCTOPO:KHBIM M J1€TAJIbHO MPOAYMbIBATH
CBOM ONBITHI, B LIeJISIX 0€30MACHOCTH, YTOObI He HAPBATHCH HA HENMPUSITHOCTH.

Janpme — xieme!

OTka3aBIIKCh OT NOHATHS «I paBUTALMA», MBI MOKEM «CAEJIATH PYYKOI» TEM HALLIUM
KOJUIETaM, KOTOpPbIE YIIOPHO MBITAIOTCS MPUTSHYTH €€ 3a yIIM YpaBHEHUAMH MakcBeiia K
Ennnomy mnoito, ¢ HenmpoOUBaeMbIM «yMHSIKOM» Ha JIMIIE, 3aHUMAasCh MaTeMaTHYECKUM
OHAaHU3MOM, U300peTas MPH STOM BCEBO3MOKHbIE aHAIOTHH.

Kpyro? Het! B mopsiike Bemieii: 3JHTOMOJIOT, TI0 ONPEACIICHUIO «T'yMaHUTApHily, Ha (paHepe
JIeTaeT, JIOTUKOM IMMOCTUTHYB, Ka3aJloch Obl HETTOCTHKMMBIC BEIIH, a BbI, [ ocniofa, Bee ..., HY
3TO... BBIYHCIISIETE.

Jleno B ToM, uTO MBI He oTaeuMblI oT IlpocTpancTBa u Bpemenn, «kuBeM» B HEM U Bce
IPUPOIHBIE B3aUMOAECHCTBHS JOJDKHBI PACCMATPUBATHCS KOMILJIEKCHO, MMEHHO Yepe3 3Ty
npusmy, npusmy Ilpocrpancrsa-Bpemenu u, (Moe 10MONHEHNE), SHEPTETUUECKHE
B3aMMOJCHCTBUSI.

IIpuBBIUHAS BELb.
ITo nByM mpOBOJHMKAM MPOTEKAET MOCTOSHHBIN JIEKTPUUYECKHUI TOK. B 0JTHOM BapraHTe HX
HaIlpaBJIE€HUs COBMAJAIOT, B JPYIrOM — IPOTUBOMNOJI0KHbBIE Puc.4 u Puc.5.

‘ - obriacme (30Ha) aHHU2UNALUU

Puc. 4



. - obnacme (30Ha) u3bbimo4yHoz2o ‘DasrneHus”

Puc. 5

Bompoc. B kxakoM u3 BapHaHTOB 3TH MPOBOJHUKHU OYAYT MPUTATHBATHCS, & B KAKOM
OTTAJIKUBATHCH?

H3-3a quunon «3auiopeHocmuy ¢ camoco Havaia cam 3a0ar0 He KOppeKmHnbvle
60NpPOCHI. Hpogodyum{ He npumsAcuearomcs u e ommajaKuearomcsl.

Hx «COABJIMBACT» OKPYIKAIOIICC HpOCTpaHCTBO B IICPBOM BApHUAHTC IIPU CAMOKOMIICHCAlITUN
(aHHI/IFI/IJ'ISIIH/II/I) MarHUTHOM COCTaBHﬂIOHICﬁ I10JIA B 30HE, HaXOJIﬂIHefICﬂ MCXKIYy NPOBOAHHUKAMMH,
U UMCHHO TyJa UJCT NJaBJICHUC HpOCTpaHCTBa I JOCTHXKCHUA COCTOSAHUA ITOKOA.

Bo BTOPOM BAapHWaHTC, IPOBOJHUKH pa3aBUTAIOTCA «U30BITOYHOCTBIOY JaBJICHUA
HpOCTpaHCTBa, CO3I[8.B8.CMOI71 OTJIMYHOU OT HYJIS, INIOTHOCTBKO MAarHuTHOTI'O ITOJIA.

ABTOD, cTom! BbI coBceM oOHarenu: cHavana yopaiau rpaBUTAIINIO, OT/IaB BCE B «BEJACHUE»
9J1. Mar. B3aUMOJICUCTBUH, a TeTIeph yTBEpKIaeTe, 4To ¢ [IpocTpaHCTBOM MOKHO «TIOOOIIATHCS»
Yyepe3 MarHUTHYIO COCTaBIIAIONIYIO, J1a €II€ B PEKUME MOKOS — B MPOBOIHUKAX IMOCTOSHHBIHN TOK.

a-a, npedsudicy 603mywieHUs, 3aUOpeHbIX 200amu y4eobl, ObIGUIUX
omauyHuxos. Ymo on mam Hecém? Imu 83aumooeicmsus 00bACHAIOMCA
npasuiIamMu 1eotl Uil npasoli pyKu, 3a0bli KaKol KOHKPemHo, cetiuac
nocmMompio 8 yueoHux...!

Tocnooa! He naoo cmompems 6 yueOHUK.

s omauunukos noemopsito RAMbLI pa3z, Ymo Npasuia «1a0ouleK» NPUHsmMol
07151 Mo2o, Yymobbl NPOCMOMOU NOHAMUSL ONEPUPOBAMb COHCHBIMU
npupoOonsvimu senenusimu. M onu (1a0owku) He 00bACHAIOM NPUHYUNA
mexanusma e3aumooelicmsus. IlpeonodicenHvliit. MHOU dHepeemuyecKull no0xXo0
K U3BECHHbIM 8eUaM — MO Me AHce «IA0OWKUY», MOIbKO 8 NPODUTY,
HeobXo0uMvle Ham OJil NOHUMAaHUs 83aumooeticmaust [lpocmpancmea 8
Ilpocmpancmee.



Eme npumep? Iloxanyiicra!
PaccMoTpuM 3aMKHYTYIO KOJIE0AaTEIbHYIO CUCTEMY — NapasuleabHbld KOHTYp L u C.
He makasa yxc ona okazanace u 3amkuymasn Puc.6.

3 . 1
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L ____E
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Puc. 6

Kirou Ha xonrakr 1.
Konnencarop 3apspkaetcst 10 BETUYHHBI HANIPSOKEHUSI NCTOYHMKA E.

Kirou Ha kOHTaKT 2.
Konnencarop 3apsikeH M 0CTaéTcs 3apsHKEHHBIM JTTUTEIbHOE BpeMsl.
HNurtepecHo, a nouemy?

Kirou Ha koHTaKkT 3.
Konnencarop pa3psikaercs uepe3 HHAYKTUBHOCTS L,
WHJIYKTUBHOCTH L «BBIZIaeT» MarHUTHOE TOJIE B OKPYXkKAIOIIee
IIpoctpancTBO.
Konpaencarop pa3psizkaercsi 10 HyJIsl, U MATHUTHOE T10JIE,
CO37]aBa€MO€ UHIYKTUBHOCTBIO, YMeHbIIaeTcs 10 HyJas. OHo, rose
nponayio? Het, He mponano. OHo, 1oJIe, «HATIPSATIIO» OKPYKAIOIIee
[IpoctpanctBo, [IpocTpaHCTBO BO3BpAIAET «HAIIPAT», CAMOE
WHTEPECHOE, Yepe3 Ty K€ MArHUTHYIO COCTABJISIIONIYIO B
WHIYKTUBHOCTH U HAIlla «KATYIIEYKa» T€HEPUT 0OPATHYIO SHEPTHIO.
Uto?! Kak? He nousiTHO! A pa3 HE MOHATHO, & OHO €CTh, MOSBIISIETCS OYepeaHAs
JIAJI0IIKA, KOTOPYIO Ha3BAJIM — cCaMOMHAYKIMel. [Ipoucxoaut oueHn
uHTepecHoe nericTBre: [IpocTpaHcTBO OTAAET B MHAYKTUBHOCTH OOpPaTHO BCE JI0
KOIIEEYKH, OHA, UHIYKTUBHOCTD, 3apsyKaeT KOHAEHCATOP, HO YXKe, ECTECTBEHHO C
MPOTUBOIIOJI0KHBIM 3HAKOM, 0 Makcumyma E.
A HekoTopsie, (A. MeIbHHUYEHKO), Ha 00pPaTHOM «XOJE€», KaTylIeUKy-TaBaIKy
MIOCJIE HYJISI 3aKOPAYMBAKOT U «IOACTABIISAIOT» B 3TO BPEMsI APYTYIO, TOJIBKO
NPOTUBO(A3HYIO U ITUM CaMbIM KAYaIOT XAJSABKY.

IIpon3omén mosHblil HUKI 3Heproodmena c Ilpocrpancreom! Ha Bee 100%!
Ecnu ouens kauectBeHHO n3roToBUTh L 11 C, a camoe riaBHOE — oA00paTh UX MPOTOPITUHU, TO
9TOT 3HepFOO6MeH MOKHO C€JIaTb CKOJIb YIrOAHO JOJIT'MM IO BpEMCHHU, OTMEYasd CTOIIPOLUCHTHOC
KIII.

A 49TO e poucxoauT B KoHAeHcatope? IloueMy, OH, KypuiiKa, IEpKUT YHEPTHUIO B ceOe 1
He obmraercs ¢ [IpocTpaHcTBOM, HAXOISCh B HEM?



A BOT [71s1 OOBSICHEHHSI 9TOTO, BCILIBIBAIOT TAKHUE JAIOIIKH, YTO 0-TO-TO, KOTOPBIC HA3BIBAIOTCS
ypaBHeHUsAMU MakcBeuia.
JI71st TeX «ryMaHUTapUEBy, KOTOPBIE BCE 3TO YUTAIOT, | HEMHOTO OTBJIEKYCh U MOSICHIO Ha
«TATBIAX Y.
OOBeM 3ToM CTaThu HE MO3BOJISET MPOMTHCH IO MaKCBeIlLy, 1a 3TO U HE 3a4YEM.
OTMeTHM JUIIb IJ1aBHBIE MOMEHTHI.
Makcaesn JonycTiil npoxoxaeHus Toka E 1o nuanekrpuky.
OnektpuuectBo E u Marnetusm H cBsizanbl Mmexay co0oit uepe3 n3MEHEHHE
OJIHOTO U3 HUX.
Ecnu oqun u3 cocraBstomux E nnun H mu6o nepemeniatores B [IpoctpancTse,
100 U3MEHSIOT CBOKO BEIMUMHY B PEKHUME IIOKOSI, TO BOKPYT IIEPBOI'O BO3HUKAET
BTOpPOE U HA0OOPOT.
C Bauero no3soJienus, 'ocnoga, noBropio:
- JIn0O0 nepeMeIalOTCs B POCTPAHCTBE;
-1100 U3MEHSIOT CBOK0 BeJIMYUHY B pesKMMe MOKOS.

Omo o3nauaem mo, 4mo eciu Mbl pAcHecKoll pacyeuem 8010Cbl Ha 207108e, MO OHA, paAciecKd,
3apAOUmMcs U «<nomaxasy ero, Mol 6yoem uznyiams 6 Ilpocmpancmeo sm 6oHy.

Omo o3nauaem u mo, 4mMo eciu Ha CMoae NeHCUM NOCMOAHHBIL MASHUM, MO 6358 €20 8 PYKU
«NOMAXas» UM, Mbl MAK JHce U3TYUaem M GOJIHY.

Omo o3nauaem u mo, 4mo eciu no HenOOBUIHCHOMY NPOBOOHUKY Meyem NOCMOAHHbII UTU
nepemeHHblIl MOK, MO B0KpY2 He20 803HUKAem MAeHUMHOe noJe.

Ecnu usmensiemes cunogas aunus E, mo 6oxkpye neé, Konbyom, mouHo no makomy dce 3aKomy,
6yoem uzmeHnamvcs cunosas aunus H u m. o..

Tax 4o xe ¢ KoHIeHcaTOpoM?

OxkasbIBaeTcs, 4UTO KOHJIEHCATOP, O1aroiapsi CBOEMy KOHCTPYKTHBY (pOPMBbI, HAIUYUE IBYX
NapauIeJIbHBIX TUIACTUH, AHHUTHJIHPYET MATHUTHYIO COCTABJISIIOIIYIO B cede, TEM CaMbIM,
Hapymaer B3aumojercteue napbl E u H 1y nepenauu sueprum B IIpoctpanctso Puc.7. n
Puc.8.
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B3risnys Ha Puc.8., Buj cBepxy, BUAMM, 4TO B KOHCTPYKTUBE «KOHJIEHCATOP» ITOYTH YTO Ha BCe
100% npoucxonut aHHUTKUIAMS H-cocTaBisromell npy M3MeHEeHUH BEJIMUNHBI 3aps/I0B HA €ro
00OKIaKax, TeM CaMbIM Hapymaercs B3aumojeicTeue napsl E u H.

Ho Bce-Taku, kak U3 KOHTYpa BBIITYCTUTH 3M U3iydeHue B [IpoctpancTso?
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VYuurtsiBas TO, 4TO Y€pe3 UHAYKTUBHOCTH L HE MPOMCXOANT «BBIA4Ya» M U3JIyUYEHUS B
ITpocTpaHcTBO, TOrIA OCTAETCS KOHAEHCATOP.
[Tomywaercs, 4To WA «BBLIAYM» M U3IydeHHs B IIpocTpaHCTBO Uyepe3 KOHIEHCATOP, HAl0

BUIOU3MEHHUTD €ro (JOPMY KOHCTPYKTHBA, UTO U JIEIAETCS C ONpPEaeIeHHBIM ycrexoMm Puc.9 u
Puc.10.
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MBI «@IpHOTKpBIBAEM» KOHIEHCATOP WU MOJTHOCTBIO €r0 «OTKPBIBAEM).
PucyHKM HarmsiHO MOKa3bIBAOT, YTO Y «KpalHUX» JIMHUI E HapylIeHsb! yciioBUsS aHHUTIISLAN
H u 3apoxxgaercst M U3IyyeHue.

Takum o6pa3om 3apaboTanyu epBbIe MepeaaTINKH, COOpaHHBIC HA PE30HAHCHBIX KOHTYpax L
u C, a Ha pUCYHKax MMOKa3aH NPUHIUI Nepeiayu 3M u3nydenus B [IpocTpaHcTBo.

Ilomnume, 6 cmamue 00 2moii, 6bIIO CKA3AHO, YMO Mbl, OYPAKU,
PAOUOCMAHYUAMU HAZPeBAeM OKPYIHCAIOWYIO Cpedy, YUMo HACeKOMble MAK He
nocmynaem. A kak onu nocmynaiom? A OHU aHHUSUTUPYIOM POPMOLL C80€20
mena ManieHbKull 1yYuK 8 nomoxe dupa, 3mom 1yuuK Hecemcst 8 IMom Hce
nomoxe Dgupa, nepedasas uHpopmayuio napmuepy: 1 30ech, 1 30ecs!

IIpu 5mom monvko gopma u Hu KaneivKu 3ampavenno Inepeuu!

[TonBozas utoru 3ToMy pabouemMy KOHLENTY, CIeyeT OTMETUTh, UTO uepe3 popMmy U

MAaroiuTHYH COCTABJIAIOIIYIO 5M HU3JTYYCHHA Mbl MOXKEM BO3I[€ﬁCTBOB3TI: Ha OKPYXKAromee
IIpocTpanctBo.

Bce 310 X0poio, Ho rae e Bce-taku [loner?
Cawm Ilonet 6ynet mo3xe, a Moka MoJAroTOBUMCS K HEMY.

11



