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OT PEOAKLUU

[Ipennaraemoe u3ganue «3aHUMATENbHONW (PU3UKU» B OCHOBHOM HOBTOPSIET MPEAbLIYIIHE.
S. W. IlepenbMaH B TeUeHHUE MHOTHX JIET pabOTall HaJ KHUTOM, COBEPIICHCTBYS TEKCT U JOMOJ-
HSIS €T0, M B TIOCJICAHUH pa3 MpH KHU3HU aBTOpa KHUra Bhinuia B 1936 r. (TpuHamaroe u3aaHue).
Brimyckas mocienyromuye n3iaHus, peakius He CTaBUIa CBOCH LENIbI0 KOPEHHYIO epepadoTKy
TEKCTa WU CYIIECTBEHHBIE JOTIOJHEHHS . aBTOP TaK MMOJ00pall OCHOBHOE CoJiepKaHHe «3aHuMa-
TeNbHON (PU3MKM», YTO OHO, UIUTIOCTPUPYS U YriyOssis OCHOBHBIE CBEIEHUS U3 (DU3UKHU, HE YC-
Tapeso 1o cux nop. Kpome toro, Bpemenu nocie 1936 r. mpouuio yxe Tak MHOTO, YTO JKEJIaHUE
OTpa3uTh HOBEHIINE TOCTKEHUS (PU3UKU MPUBEIIO OBl M K 3HAYUTEIHLHOMY YBEIMUYCHHUIO KHUTH,
U K U3MEHEHUIO ee «iuia». Hampumep, aBTOPCKUI TEKCT O NPUHIMIIAX KOCMUYECKUX IOJIETOB
He ycrapeln, a (aKkTHYeCKOro Marepuana B 3TOH 00JacTH yXe TaK MHOTO, YTO MOXKHO TOJBKO
aZipecoBaTh YUTATENs K JIPYTUM KHUTaM, CIIEHUAIBHO MOCBSIIECHHBIM 3TOM Teme. YeThlpHaIa-
toe u natHaguaroe u3nanus (1947 u 1949 rr.) Beimumm moxa penakiueit npod. A. b. Muonaze-
eB-ckoro. B moaroroske mectHaaiaroro uzganus (1959— 1960 rr.) npunsn ygactue goi. B. A.
VYrapos. [Ipu pegakTupoBaHuUM BCeX W3JaHMM, BBILIEAMNX O€3 aBTOpA, JMIIb 3aMEHEHbI yCTa-
peBiIne UQPHI, U3BATHI HE ONpPaBAABIINE CE0Sl MPOEKTHI, CIENaHbl OTAEIbHbIC JOMOJHEHUS U
PUMEYAHUS.

NMPEAUCIIOBUE ABTOPA K TPUHAOUATOMY U3OAHUIO

Ota KHHWra mIpeacTaBisieT coOOH CaMOCTOSTENbHBIA COOPHUK, HE SIBISIOUIMICS MPSIMBIM
NPOJOJDKEHHEM NepBOM KHUTH «3aHMMAaTENbHON (Gu3nKu». Ycnex nmepBoro cOOpHHUKA MO0y
aBTOpa 00padoTaTh OCTAIILHOW HAKONIMBIIMICS y HETO MaTepuai, U TaKUM 00pa3oM COCTaBUIIACh
3Ta BTOpasi WJIH, BEpHEE, Ipyrasi KHUT'a, OXBATHIBAIOIAs T€ XK€ OTAEIbI (PU3UKH.

B mpemyiaraemoii kHure, Kak U B IEpBOi, COCTaBUTENb CTPEMHTCS HE CTOJBKO COOOIIUTH
HOBBIE 3HAHMSI, CKOJIBKO 0’KUBUTH U OCBEXUTDH T€ MPOCTEUIINE CBEACHHUS 10 (U3UKE, KOTOPBIE Y
yuraTens yxe uMmerorcs. Llenb KHUTM — BO30YAUTH AEATENBHOCTh HAYYHOTO BOOOpaXKEHM,
IPUYYUTH MBICIUTH B JyXe (PU3UKM M Pa3BUTh MPHUBBIYKY K Pa3HOCTOPOHHEMY NMPUMEHEHUIO
cBoux 3HaHui. [losToMy B «3aHMMaTenbHON (PU3KMKE» OTBOAUTCS ONMMCAHUIO YP(PEKTHBIX OIbI-
TOB BTOPOCTETNIEHHOE MECTO; Ha MEPBBIH jk€ IJIaH BBIABUTAIOTCS (pU3HUYECKHE TOJOBOJIOMKHU, UH-
TEPECHBIE 3aJa4l, IMOYYUTEIbHbIE NapaJOKChl, 3aMbICIIOBAThIE BOIIPOCHI, HEOXKUAAHHBIE COIOC-
TaBJIeHUs1 U3 o0nacTu pusznyeckux SBneHuit u T. n. B mouckax Takoro marepuana COCTaBUTEINb
oOpaiaercs K Kpyry sIBICHUA 0OMXOJHOM JKHU3HU, K 00J1aCTH TEXHHUKH, K PUPOJE, K CTPaHUIIAM
Hay4YHO-(AaHTACTUYECKHX POMAHOB, — CIIOBOM, KO BCEMY, UTO, HAXOAACh 3a IpeeaMH yuyeOHuKa
U pU3NYECKOro kKabuHeTa, ClIOCOOHO MPHUBJIEYb BHUMAHKE JH0003HATEILHOIO YATATES.

[TpennasHavyast KHUTY He JUISL U3YYCHHUS, a JUI YTEHMs, COCTaBUTENb CTApaJICs, HACKOJIbKO
yMeJ, MpUIaTh HAJIO0XEHUIO U BHELIHE MHTEPECHYI0 (hOpMy, MCXOAS U3 TOrO, UYTO HMHTEpPEC K
OpeMETy MOBBIIIAeT BHUMAHME,yCHJIMBACT PabOTy MBICIAM H, CJIEAOBATENbHO, CIIOCOOCTBYET
OoJsiee CO3HATEIILHOMY YCBOEHUIO. J{JIs1 0KMBIIEHHsI MHTepeca K (PU3NYECKHM pacyeTaM B HEKO-
TOpBIE CTaThU 3TOr0 COOPHMKA BBEJICH BBIYMCIUTENBHBIA MaTepHal (4ero B IMepBOil KHUTE TOYTH
HE Jenanoch). B oOmiem, HacTosmmii cOOpHUK MO0 MOAOOPY Marepuasa MpeJHa3Ha4aeTcs s
HECKOJIbKO 00Jiee MOJrOTOBJICHHOTO YWTATENsl, HEXKEJIU MepBas KHUra «3aHUMAaTelbHOU (u3u-
KWU», XOTs pasziMyue B 3TOM OTHOILIEHHHM MeXAy 0O0eMMH KHUTaMU HACTOJIbKO HE3HAUUTEINBHO,
YTO MX MOXHO YHTaTh B JOOO0I MOCIEA0BAaTEIbHOCTH U HE3aBUCHUMO OJHY OT Apyroi.Tperbeit
KHUTH «3aHUMAaTeIbHON (U3UKU» HE CyIlecTByeT. B3aMeH ee aBTOpOM COCTABIICHBI CIIEAYIOINE
KHUTU: «3aHUMAaTeNIbHasi MeXaHUKa», «3HaeTe JIU Bbl (PU3UKY?» M, KPOME TOTO, OT/ENbHAs KHH-
ra, IIOCBSILIEHHAs BOIIPOCAaM aCTPOHOMUU: «3aHUMAaTENIbHAsl aCTPOHOMMSI».

1936 2. A. Ilepenvman



'nasa nepsas. OCHOBHbIE 3AKOHbl MEXAHUKWU

Camblii 1emieBblii C1oco0 MyTenecTBoBaTh

Octpoymubiii ppannysckuit ucarens XVII Beka Cupano ne bepxkepak B cBoell catupu-
yeckoir «Mcropun rocymapctB Ha JlyHe» (1652 r.) pacckaspiBaer, MEXAy NMPOYHM, O TaKOM
OyaTo Obl MpOUCHIEIIEM C HUM YAUBUTEILHOM ciydyae. 3aHUMAsCh (PU3NUECKUMU OTBITAMHU, OH
OJTHAXK/Ibl HETIOCTUKUMBIM 00pa3oM ObUI MOAHST BMECTE CO CBOMMH CKIITHKaMH BBICOKO B BO3-
nyx. Korzma e yepe3 HECKOJIBKO 4acoB €My YAAJIOCh CIIyCTUTHCS BHOBb Ha 3€MJIIO, TO, K U3yM-
JICHUIO0, OUYTHJICS OH yXe He B poaHoi PpaHuuu u naxxe He B EBporne, a Ha marepuke CeBepHOi
Awmepuku, B Kanage! Coii Heo)XuaaHHBIN MepeneT yepe3 ATIaHTHUECKUI oKeaH (paHIly3CKUN
nycarenb, OJJHAKO, HAXOAUT BIOJIHE ecTeCTBEHHBIM. OH OOBACHSET €ro TeM, 4TO, OKa HEBOJIb-
HBI MYTEIIECTBEHHUK OBbLT OTAENCH OT 3€MHOIM MOBEPXHOCTH, IUIAaHETa Halla IMPoJoJDKaia
MO-TIPEXKHEMY BPALLATHCS HA BOCTOK; BOT IIOUEMY, KOT/Ia OH OIyCTUJICS, IO/l HOTaMU €TI0 BMECTO
@paHuuu oKa3aucs yxe MaTepUK AMEpPUKHU.

Kazanocek Obl, Kakoil JiemeBblii 1 MpocToi crnocod myremectBoBaTh! CTOUT TOJNBKO MOA-
HATBCS HaJl 3eMJIei U MPOoJepKAThCs B BO3JLyXe XOTS Obl HECKOJIBKO MUHYT, YTOOBI OMyCTUTHCS
y)K€ COBEpUICHHO B ApyroM Mmecte, naneko K 3amany. Bmecto Toro 4roObl mpennpuHUMATh
YTOMHUTEJbHBIE ITyTEUIECTBUS YEPE3 MATEPUKHU U OKEaHbl, MOXHO HETOJBM)KHO BUCETh HaJ| 3€M-
J€l ¥ BBDKU/IATh, TIOKA OHA caMa MOJCTaBUT IIyTHUKY MECTO HAa3HAYEHMUS.

K coxanenuto, yAuBUTENbHBIN crioco0 3TOT — He Oojee kKak (anTasus. Bo-nepBbix, mosu-
HSBILUCH B BO3YX, MBI, B CYLITHOCTH, HE OTIEJIAEMCS €Il OT 36MHOI'O IIapa: Mbl OCTAEMCsl CBsI-
3aHHBIMHU C €ro ra3o00pa3Hoil 000JI0UKOM, BUCUM B €ro atmocgepe, KoTopas TOKe BEeJb y4acT-
ByeT BO BpallleHMHM 3eMJIM BOKPYr ocu. Bo3myx (BepHee, ero HWXHHE OoJiee IUIOTHBIC CIION)
Bpalaercs BMecTe ¢ 3emiiel, yBiekas ¢ co00i Bce, YTO B HEM HaXOJHUTCS: 00Jiaka, adpoIlyIaHsbl,
BCEX JICTAILIUX MTHUI], HACEKOMBIX U T. JI. Eciii ObI BO3/1yX HE y4acTBOBaJ BO BPAIEHUU 3€MHOTO
apa, To, CTos Ha 3emJie, Mbl IIOCTOSHHO YyBCTBOBAJIHM Obl CUJIbHEHIIIHNI BeTep, 110 CPAaBHEHUIO C

KOTOPBIM CaMbIif CTpaIlIHbIi yparaH Kazajics Obl HEXHbBIM ,ZLYHOBCHI/ICM]'). Benp coBepuieHHO
0e3pa3IMyHO: CTOUM JIM MBI Ha MECTE, a BO3/AYX JABMIKETCSI MUMO HAC, MJIU e, HA000pOT, BO31yX
HETO/IBIKEH, a MbI IIepeMelaeMcsl B HEM; B 000UX CIIydasiX Mbl OIIYIIIaeM OJWHAKOBO CHJIbHBIN
BeTep. MOTOLMKINCT, IBMXKyLMiics co ckopocthio 100 kM B uac, 4yBCTBYeT CHJIbHEHUIIMIA
BCTPEUHBII BETEP AAKE B COBEPIIEHHO TUXYIO MTOTOLY.

1 Ckopoctb yparana — 40 M B cekyHay — 144 kM B 4ac. 3eMHO# ke Iap Ha mMpoTe, HanpuMep, JIeHnHrpana
MIpOHOCHII OBl Hac Yepe3 Bo3ayx co ckopocthio 230 M B cexyHny — 828 kM B yac!
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Pucynok 1. MoxHO 11 ¢ a’spocrata BHIETh, KaKk Bpamaercs 3eMHO# mmap? (Macmrab B
PHUCYHKE HE COOJIIO/ICH).

370 BO-MEpBHIX. BO-BTOPHIX, eciu Obl Ja)ke Mbl MOTJIM HOJHATHCSA B BBICIINE CJIOU aTMO-
cdepsl nin ecinu 661 3eMiIst BOBCE HE Oblia OKpY)KE€Ha BO3JYyXOM, HaM M TOTJAa HE YAaJoCh Obl
BOCIIOJIb30BaThCSl TEM JICIIEBBIM CIIOCOOOM IYTEIIECTBOBATH, O KOTOPOM (paHTazmupoBai (pan-
Ly3CKUI caTUpUK. B camoM nerne, OTaenssch OT MOBEPXHOCTH BpALLAOLIEICs 3eMIIM, MBI PO-
JI0JKAEM 110 MHEPLIMU IBUTATHCS C MPEKHEH CKOPOCTHIO, T. €. C TOIO )K€, C KAKOW IepeMeniaeTcs
nox Hamu 3emuts. Korna ske Mbl CHOBa OITyCKaeMcsl BHU3, Mbl OKa3bIBa€MCSl B TOM CaMOM MECTE,
OT KOTOPOT'O PaHbLIE OTACIHIUCH, T0J00HO TOMY KakK, MOANPHITHYB B BarOHE JIBHXKYIIET0CS I10-
€371, MbI OITycKaeMcsl Ha npesxHee Mecto. [IpaBaa, Mel Oyaem ABUraThCs 1O UHEPLUH MPSIMOJIIH-
HEHO (10 KacaTenbHOIt), a 3eMiIs o]l HAMH — 1O Jyr'e; HO JJIsi HeOOJIBIIMX IIPOMEXKYTKOB Bpe-
MEHH 3TO HE MEHSET Jiena.

«3eMJIf1, 0CTAHOBHCH!»

VY wu3BecTHOro aHriuiickoro nucarens ['epdepra Yamica ectb (haHTacCTHUECKUH pacckas3 O
TOM, KaK HEKHH KOHTOPIIMK TBOpWI udyjaeca. BecbMa HeJaleKud MOJIOJOM YEIOBEK OKa3alCs
BOJICIO CyIBOBI 00JanaTeneM yIUBUTEIBHOIO Jlapa: CTOMJIO €My BBICKa3aTh Kakoe-HHOyIb MO-
JKEJIaHWEe, U OHO HEMEJIEHHO K€ UCHOJHI0Ch. OQHAKO 3aMaHYMBBIM Jap, KaK 0Ka3ajaoch, HE
IPUHEC HHU ero 00jajaTelnio, HU APYrUM JIIOJIM HHYEro, Kpome HemnpusTHocTted. s Hac mo-
YYUTEJIEH KOHELl 3TOM UCTOPHUH.

Ilocne 3aTsAHyBIIENWCS HOYHOM MONONKHA KOHTOPIUMK-YYZOJEH, ONacasCh SIBUTHCS TOMOU
Ha paccBeTe, B3yMall BOCIIOJIB30BaThCS CBOMM JapoM, 4TOOBI MPOAITUTh HOUb. Kak 3T0 caenars?
Hano npukasate cBeTHiam HeGa MPHUOCTAHOBUTH cBOW Oer. KOHTOpIIMK HE cpa3y pemuics Ha
TaKoi HEeOOBIYalHBIA MOABUT, U KOT/Ia MPHUATETh MOCOBETOBA €My OCTaHOBUTH JIyHY, OH, BHU-
MAaTeJbHO MOIJIAAECB Ha HEE, CKa3all B pa3lyMbe!

«— MHe Ka)keTcsl, OHa CIIMIIKOM JaJieKo it 3Toro... Kak BbI momnaraere?

— Ho nouemy sxe He monpoOoBaTh? — HacTauBan Meiaur (Tak 3Banu npusrens. — 5. I1.). —
OHa, KOHEYHO, HE OCTAaHOBUTCS, BBl TOJIKO MpeKpaTUTe BpaueHue 3emnn. Hanerocs, 310 HUKO-
My He MoBpeIuT!

— I'm, — ckazan @orepunreit (konTopumk. — . I1.), — Xopomo, monpoodyro. Hy...

OH cTasn B NOBENUTENBHYIO 03y, IPOCTEP PYKU HaJ MUPOM U TOPKECTBEHHO IIPOU3HEC!

— 3emiis, ocranoBuch! Ilepectanp Bpamarbscs! He ycnen oH JOroBOpuTh 3TH CIOBA, Kak
IIPUATEIN YXKe JIETEIIN B IIPOCTPAHCTBO CO CKOPOCTHIO HECKOJIBKUX JI0KUH MUJIb B MUHYTY.

HecMoTps Ha 3T0O, OH IIPOJOJDKAN JyMaTh. MeHbIIE 4eM B CEKYHIy OH YCIIEJI U IIOAyMarhb
U BBICKA3aTh PO cebs cieayroliee MoxKenaHue:

— UTto OBl HU CITYYMIIOCH, IYCTh 5 OYyAYy JKUB U HeBpeaum!

Henp3st He mpu3HaTh, YTO KeJaHHE 3TO ObLIO BBICKAa3aHO BO-Bpems. Ele HeCKobKoO ce-
KYHJl, — ¥ OH yIIall Ha KaKyI-TO CBEXKEB3PHITYIO 3€MJII0, & BOKPYI' HETO, HE IIPUHOCS €My HHMKa-
KOTO Bpe/a, HECIUCh KaMHHU, OOJIOMKH 3/1aHHH, METaJUIMYEeCKHEe PeAMETHI Pa3HOro Poja; JeTela
U KaKasg-TO HecyacTHas KOpoBa, pa3OuBIIasics MpH yAape o 3emiito. Berep nyn co crpaiiHoit cu-
JIOW; OH HE MOT Ja)Ke MPHUIOAHSITH F'0JIOBY, YTOOBI OIJISIHYTHCSI BOKPYT .
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— Hemoctnxumo, — BOCKJIMKHYJI OH HPEpHIBAIOIIMMCS TosocoM. — Yto ciyumnocs? Byps,
970 J1? JI0OIHKHO OBITh, ST YTO-HUOY/Ab HE TaK CIeIal.

OcMOTpeBIINCh, HACKOJIBKO TO3BOJISII €My BETEp W pa3BeBaBIIMECs (anibl MUKaKa, OH
PO I0JIKAIL

— Ha neGe-to, kaxercs, Bce B nopsake. Bot u Jlyna. Hy, a Bce octanbsHoe... I'1e xe ro-
pon? I'me noma u ynuuer? OTKyaa B3sics Berep? Sl He npuKa3biBaji ObITh BETpY.

doTtepuHreit monpoOOBa BCTaTh HA HOTH, HO 3TO OKA3aJI0Ch COBEPIICHHO HEBO3MOXHBIM,
U TOTOMY OH IIOJIBUTAJICSl BIEPE]] Ha YETBEPEHbKAX, MPUICPKUBASACH 32 KAMHU U BBICTYIIbI
nouBbl. ATy, Brpouem, ObUIO HEKYIa, TaK KakK, HACKOJIBKO MOKHO OBLIO BHJETH M3-TIOJ (i
IUIKaKa, 3aKWHYTBIX BETPOM Ha TOJIOBY MPECMBIKAIOLIETOCS 4ylojes, BCe KPYroM Ipe]cTaB-
J510 cO0010 OJTHY KapTHUHY pa3pyLICHUsI.

— UT0-TO Takoe BO BCEJICHHOM CEPbE3HO UCIOPTUIIOCH, — MOAYMAaJ OH, — @ YTO UMEHHO —
HEH3BECTHO.

JleiicTBUTENBHO, HCIIOPTHIIOCh. HU T0MOB, HU JIepeBbEB, HU KaKUX-JIMOO JKUBBIX CYILIECTB
— HU4ero He Obl10 BUAHO. Tosbko GechopMeHHbIE pa3BaIMHBI 1a pa3HOPOHbIE 00JIOMKHU Bajs-
JIUCh KPYroM, €/1Ba BUAHBIE CPEH LIEIO0T0 yparana mbLiu.

BHHOBHMK BCEro 3Toro He MOHMMAaJ, KOHEYHO, B UYeM JIel0. A MEXJIy TeM OHO OOBSCHS-
J0ck oueHb npocto. OcraHoBuB 3emitto cpasy, DoTepunreit He mogyman o0 MHEPLUH, a MEXKIY
TEM OHa IPU BHE3AITHOM OCTAHOBKE KPYrOBOI'O JABMKEHHSI HEMUHYEMO JIOJDKHA Obl1a COPOCUTH C
MOBEPXHOCTU 3eMJIM BCe Ha HeW Haxoxdueecs. BoT mouemy oma, Jtoau, 1epeBbs, )KUBOTHbIE —
BOOOIIIE BCE, YTO TOJBKO HE OBUIO HEPAa3phIBHO CBA3aHO C INIABHOW Maccoil 3eMHOro miapa, Io-
JIeTEeNO MO KacaTeJIbHON K €ro MOBEPXHOCTH CO CKOPOCTBIO MyJIK. A 3aTeM BCe 3TO BHOBb 1131710
Ha 3emiito, pa30uBasch BApeOesrH.

doTepuHreit MOHAJ, YTO YyJ0, UM COBEpIIEHHOE, He 0COOEHHO y/IauHO. A TIOTOMY MM OB-
Jazieno rirybokoe OTBpallleHHe KO BCAKUM uyjecaM, U OH Jaj cebe CIOBO He TBOPUTH MX OOJIb-
me. Ho mpexzae HykHO ObUIO MOMpaBUTh Oy, KOTOPYIO OH Hajenan. bexa sTa okasanack He-
masioro. bypsi cBupenena, o6saka nmeud 3akpbliy JIyHy, W BIANM CIbIIIEH ObUT IIyM MpHOIH-
xaroreicst Bojipl; @oTepuHreil Buaea Npu CBETe MOJHUHU LEIYI0 BOJASHYIO CTEHY, CO CTpAIIHOM
CKOPOCTBIO MOJIBUTABLIYIOCS K TOMY MECTY, Ha KOTOPOM OH Jiexkasl. OH cTajl pelnTeIbHBIM.

— Croii! — Bckpuuan oH, oOpamasics k Boge. — Hu mary nanee!

3areM MOBTOPHII TO K€ PACHOPsHKEHUE IPOMY, MOJIHUU U BETY.

Bce 3atuxiio. IIpuceB Ha KOPTOUKH, OH 33 yMacs.

— Kax Obl 310 OonsITh HEe HajienaTh KaKOH-HUOYb KYTEpPbMBbI, — MOJAyMal OH U 3aT€M CKazaJ:
— Bo-mepBbIX, KOrJa HCHOIHUTCS BCE, YTO 5 ceiyac MpHUKaxy, MyCTh 5 MOTEPSIO CIIOCOOHOCTD
TBOPUTH dyzeca U Oyqy TakuM ke, Kak 0ObIKHOBeHHbIE moau. He Hano uyznec. Ciaumkom omac-
Hasi UTPYLIKa. A BO-BTOPBIX, IIYCTh BCE OYAET MO-CTApOMY: TOT K€ TOpPOJI, T€ K€ JIO/IU, TAKUE Ke
JIOMa, U 51 caM TaKOM e, KaKUM ObLI TOT1a».

ITncsmo ¢ camoJiera

BooGpasute, 4To BBl HAXOUTECH B CAMOJIETE, KOTOPBIA OBICTPO JIETUT Haf 3eMiiel. BHU3y
— 3HaKoMble MecTa. Ceifuac BbI IPOJIETUTE HAJ JIOMOM, TJI€ )KUBET Balll IPUATENb. «XOpOILIO ObI
II0CJIaTh €My IPUBET», — MEJIBKAET Y BaC B yM€. BBICTPO MUILETE BBl HECKOJIBKO CJIOB HA JIMCTKE
3alMCHOM KHUXKKH, IPUBSI3BIBAETE 3aMCKY K KAKOMY-JIMOO0 TSDKEIOMY MPEIMETY, KOTOPBIA MbI B
JanbpHeiemM OyieM Ha3bIBaTh «IPy3», U, BBDKAAB MOMEHT, KOT/Ia JIOM OKa3bIBAETCs KaK pa3 Moj
BaMH, BBIIIYCKAeTe TPy3 U3 PYK.

Bbl B 110J1HOH yBEpEHHOCTH, KOHEUHO, 4YTO I'py3 yHajeT B caxy aoma. OIHAKO OH Iajaer
BOBCE HE TYy/1a, XOTA CaJl ¥ JIOM PacIoyIoKeHbl IpsSMO 1o Bamu!

Crens 3a ero najieHueM C caMmoJIeTa, Bbl YBHUJIENIN Obl CTPAHHOE SIBJICHHE: IPY3 OIyCKaeTcs
BHU3, HO B TO K€ BpeMs IPOJOJDKAET OCTAaBaThCs I0J[ CaMOJIETOM, CIOBHO CKOJIb3S IO NPUBS-
3aHHOM K HeMy HeBUAMMOM HUTH. W KOTJ1a Tpy3 JOCTUTHET 3eMJIH, OH OyJeT HaXOAUTHCS AAJEKO
BIIEPEN TOTO MECTA, KOTOPOE Bbl HAMETHUIIM.



311ech MPOSIBIAETCS TOT K€ 3aKOH WHEPIUH, KOTOPBIH MeEIIaeT BOCIOJIb30BaThesa cobias-
HUTEIHHBIM COBETOM ITyTEIIeCTBOBATh Mo crocody bepkepaka. [Toka rpy3 ObuT B camosere, OH
JBUTaJcs BMecTe ¢ MalmHOW. Bol otiiyctuinu ero. Ho, oTaenuBmmce ot camosiera U najias BHU3,
Ipy3 HE YTpauMBaeT CBOEH NEPBOHAYAIBHOM CKOPOCTH, a, Najaas, IPOJOJIKAET B TO K€ BpeMs
COBEpILATh JIBWKECHUE B BO3/yXe B MPEKHEM HarpasieHHH. O0a IBUKEHUS, OTBECHOE M TOPH-
30HTAJIbHOE, CKIIAABIBAIOTCS, U B PE3YJIbTATE I'PY3 JETUT BHU3 IO KPUBOM JIMHUU, OCTABasICh BCE
BpEMs I10J] CaMOJIETOM (€CITH, KOHEYHO, CaM CaMoJIeT He U3MEHSET HAIllPaBJICHUS WM CKOPOCTH
nojera). ['py3 JeTuT, B CYIIHOCTH, TaK ke, Kak JETUT TOPU30HTAIHLHO OPOIIEHHOE TEJ0, HAlpH-
Mep IyJsi, BRIOPOIIEHHAsT U3 TOPU30HTAIBHO HAIPABICHHOTO PYXbs: TEJIO OMUCHIBACT Iyrooo-
pa3HbIN [IyTh, OKAHYMBAIOIIUKCS B KOHIE KOHLIOB Ha 3eMJIE.

3aMeTuM, YTO BCE CKa3aHHOE 3/1eCh ObLJIO OBl COBEPIIEHHO BEPHO, €ciau Obl HE ObLIO CO-
IIPOTUBIIEHUS Bo3ayxa. Ha camMoM zaene 3To conpoTHBIIEHNE TOPMO3UT U BEPTUKAIBHOE U TOPU-
30HTAJIbHOE IEPEMEIIEHUE IPy3a, BCIECACTBUE YEro I'Py3 HE OCTAETCs BCE BpeMs IPsAMO IOJ ca-
MOJIETOM, @ HECKOJIBKO OTCTAET OT HETO.

VYKIIOHEHHE OT OTBECHOM JIMHUU MOXET ObITh OUCHb 3HAYMTENIBHO, €CIU CaMOJET JIETHT
BBICOKO M C 0OJIBIION CKOPOCThI0. B Oe3BeTpeHHyI0 MOTOAY TPy3, MaJaNUi ¢ caMoJieTa, Ko-
topslii Ha BbicoTe 1000 M netut co ckopocthio 100 kM B uac, ynmager merpoB Ha 400 Bnepeau
MECTa, JIeXKAIIEr0 OTBECHO 101 camosieToM (puc. 2).

Pacuer (ecau npeHeOpedb CONPOTUBICHHEM BO3JyXa) HeclokeH. M3 GopMynbl i myTu
IIPY PAaBHOMEPHO YCKOPEHHOM JIBHKEHUU

S=gfiz

MBI IOJIYYUM, YTO

t=.281g

3rauur, ¢ BeicoThl 1000 M kaMeHB TOJDKEH MMAJaTh B TEUEHUE

2*1000
9.3
T. €. 14 cek.
3a 3TO BpeMsl OH YCIIEET MEPEMECTUTHCSI B TOPU30HTAILHOM HAMPABICHUHN HA
100000
%14 =390
3600
M.
BboMmoOoMmeTanue

[Tocne cka3aHHOTO CTAHOBHUTCA SICHBIM, KaK TPyAHA 337aya BOGHHOTO JICTYMKA, KOTOPOMY
Mopy4eHo cOpocuth OOMOY Ha OMpPENEICHHOE MECTO: eMy MPUXOIUTCS MPUHUMATh B pacder U
CKOpPOCTBh CaMOJIETa, W BIMSHUE BO3AyXa Ha MajJarollee TeJIO U, KPOME TOro, €Ile CKOPOCTh BET-
pa. Ha puc. 3 cxemaTuuecku NpeACTaBJICHBI pa3lWyHbIC IyTH, OMUCHIBAEMBbIE COPOIICHHOM
60MO0#1 pH Tex WK UHBIX ycnoBusix. Ecnu Betpa Het, cOpomieHHas 60M0a JIEKHUT MO KPUBOU
AP; mouemy Tak — Mbl 00bscHIIM Bbilie. [Ipu nomyrHoM BeTpe 60MOY OTHOCHT BHEpen M OHa
nBrokeTcs. mo kpuBoil AG. Ilpu BcTpeuHOM BeTpe yMepeHHOU cuibl 6omOa majgaer mo KpuBOM
AD, ecnu BeTep BBEpXy U BHU3Y OJMHAKOB;ECIIM K€, KaK 4acTo ObIBAaeT, BETEp BHU3Y MMEET Ha-
NpaBJICHUE, MIPOTUBOIOJIOKHOE BEpXHEMY BeTpy (HaBepXy — BCTPEUHBIH, BHU3Y — IOIYTHBIN),
KpHBas MaJeHUs U3MEHSICT CBOW BUJ U IpUHUMaeT Gpopmy JTuHuu A E.



Pucynok 3. Ilyts, o KoTopoMy mnajgaroT 60MObI, cOpolieHHbIe ¢ asporiaHa. AP — B Ge3-
BeTpeHHyto noroay; AG — npu nomnyraom Betpe, AD — npu BcTpeunom Betpe, AE — npu Betpe,
BCTPEYHOM BBEPXY U MOIYTHOM BHH3Y.

be3ocTranoBoYHAS KeJle3HAA aopora

Korpaa BBl cronTe Ha HEMOABIKHOM TuIaTopMe BOK3ada M MUMO HEE MPOHOCUTCS Kyphb-
€pCKHii 1Moe3]], TO BCKOYUTh B BaroH Ha X0Jy, KOHEYHO, MyApeHo. Ho mpencraBeTe cebe, uTo U
mwatdopma moJT BaMH TOXKE JBUKETCS, IIPUTOM C TAKOIO )K€ CKOPOCTHIO U B TY kKE CTOPOHY, KaK
u noe3. TpyaHo au OyJeT BaM Torja BOWTH B BaroH?

HuckopKo: BEI BOMIETE TaK K€ CIIOKOMHO, KaK eCiId ObI BarOH CTOSI HEMOABWXHO. Pa3 n
BBl ¥ MOE3[ JBWKETECHh B OJIHY CTOPOHY C OJIMHAKOBOM CKOPOCTBIO, TO MO OTHOLIEHUIO K Bam
Moe3]] HaXOAWTCA B MOJHOM Tokoe. [IpaBaa, koyieca ero BpamiaroTcs, HO BaM OyJeT Kas3aThes,
9TO OHM BepTATCs HAa MecTe. CTpOro roBopsi, BCE T€ MPEIMEThI, KOTOPHIE MBI OOBIYHO CUHTAEM
HETOJBUKHBIMU, — HAllpUMEp, MOE3/l, CTOSIIUNA Y BOK3aia, — JIBUXKYTCSI BMECTE C HAMHU BOKPYT
oCH 3eMHOro mapa u Bokpyr CoJiHIa; OJIHAKO MPAKTUYECKH Mbl MOKEM HE YUUTHIBATh 3TO JIBU-
JKCHHE, TaK KaK OHO HaM HHCKOJIBKO HE MEIIacT.

CrnemoBaTrenbHO, BIIOJIHE MBICIIMMO YCTPOUTH TaK, YTO-ObI MOE3/1, MPOXOIsI MUMO CTaHIUH,
MPUHUMAJ U BBICAXKUBAJ MAaCCAXUPOB HA MOJTHOM XOAY, HE OCTaHABIMBAasCh. [IpucnocobneHus
TaKOT0 POJia HEPEIKO YCTPAMBAIOTCS HA BBICTaBKaX, YTOOBI JaTh MyOJIMKE BO3MOXKHOCTH OBICTPO
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U yI0OHO OCMAaTpUBaTh UX AOCTONPHUMEUATEIILHOCTH, PACKUHYTHIE Ha OOIIMPHOM MPOCTPAHCTBE.
KpaiiHyue myHKTBI BBICTAaBOYHOMU IUIOIIA/M, CIOBHO OECKOHEYHOH JICHTOH, COCIMHSAIOTCS JKee3-
HOU JOPOTO¥i; MaccaXupbl MOTYT B JTFOOOH MOMEHT U B JIIOOOM MECTE BXOJHWTHh B BarOHbI U BBI-
XOJUTh U3 HUX HA IIOJIHOM XOIy I10€3/a.

310 M000MBITHOE YCTPONUCTBO MOKA3aHO HA MpHJaraeMbix pucyHkax. Ha puc. 4 GykBamu
A u B ormeuensl kpaiiHue ctaHuud. Ha xaxaol cTaHIMM MOMEIIAETCS KpyTrias HEeNoIBHKHAs
IUIOIAJIKA, OKpYXXEHHas OONBIIMM BpAIIAOIIMMCS KOJBIEOOpa3HbIM IUCKOM. Bokpyr Bpa-
IIAIOLIUXCS TUCKOB 00E€MX CTaHLMH O0OXOIUT KaHAT, K KOTOPOMY NpHIIETJICHb! BaroHsl. Teneps
MOCIIEIUTE, YTO MPOUCXOIUT MPH BPALICHUH AUCKA. BaroHel GeryT BOKpYr IHMCKOB C TaKOIO XKe
CKOPOCTBIO, C KaKOIO BPAIAIOTCS MX BHEIIHUE Kpasi; CIE0BATENbHO, TACCAKUPBI 0e3 Masenien
OIMAaCHOCTH MOTYT MEPEXOJUTh C JUCKOB B BaroHbl MJIM, HA00OPOT, MOKUAATH Moe3/. Borinsg u3
BaroHa, IacCayKUp UIET 10 BpalaloEeMycs JUCKY K UEHTPY Kpyra, II0OKa He JTOMAET 10 HEelok-
BIJKHOU IUIOIIAJKH; a IEPEeUTH C BHYTPEHHETO Kpas IIOJABUXKHOIO JMCKa Ha HEIOJBHKHYIO
IUIOIAJKY YK€ HETPYIHO, TaK KakK 37€Ch, IPU MAJIOM paauyce Kpyra, BECbMa Majla U OKpYXKHas

CKOpOCTBZ). JloCTUrHYB BHYTpPEHHEN HENOABWKHOM IUIOLIAJKHU, [TACCAXKUPY OCTACTCS JIMIIb IIe-

OTcyTCTBUE YaCTBIX OCTAaHOBOK JA€T OTPOMHBIM BBIMIPBHIII BO BPEMEHM M 3aTpare 3HEp-
ruu. B ropoickux TpamBasx, Hampumep, Oosblias 4acTh BPEMEHHM W TOYTHU JBE TPETH Bcei
SHEPIUM TPATUTCS Ha IOCTEIIEHHOE YCKOPEHUE ABUKCHUS IIPU OTXOJE CO CTAaHLUU U HA 3aMef-

JICHHE TIpU OCTaHOBKAXS).

Ha cranmmsx xelne3HblX JTOPOT MOXKHO ObLIO ObI OOOHTHCH Jake 0e3 CHeruaibHbIX MO/I-
BIDKHBIX MIAT(OpM, 4TOOBI IPUHUMATh M BBICAXKMBATh MACCAKMPOB Ha IMOJIHOM XOJy TOE€37a.
BooOpaszure, 4T0 MUMO 0OBIKHOBEHHOW HEIOABMKHOM CTAHIIMK MIPOHOCUTCS KYPhEPCKUN MOC3;
MBI K€lTaeM, YTOObl OH, HE OCTAHABIIMBASACH, MIPHHSI 3/I€Ch HOBBIX MaccaxupoB. [lycTs ke 31Tu
MacCAKUPBI 3aMYT MOKA MECTa B JAPYTOM IO€3/1€, CTOSLIEM HA 3allaCHOM IapajlIeIbHOM IyTH,
U MYCTh ATOT MOE3]] HAYHET JBUTAThCS BIEpPE], pa3BUBasi Ty K€ CKOPOCTb, YTO U KYypPhEPCKHUH.
Korna o6a moe3na okaxyrcst psaoM, OHM OyIyT HEHOJBM)KHBI OJUH OTHOCUTEIBHO APYroro:
JOCTaTOYHO MEPEKUHYTh MOCTKH, KOTOpPbIE COCIMHSIN Obl BaroHsl 00OMX MOE370B, — U Iacca-
JKUPBl BCIIOMOT'aTEIbHOI'O I0€3/1a CMOTYT CIIOKOMHO NEpPENTH B Kypbepckuil. OCTaHOBKM Ha
CTaHUUAX CAENAITCS, KaK BUAUTE, U3IUILIHUMHU.

2 Jlerko MOHATDH, YTO TOYKH BHYTPCHHCTO Kpas ABHUKYTCA 3HAYWUTCIIBHO MCAJICHHCC, HCKCINU TOYKH HAPYKHOI'O
Kpasd, TaK KaK B OJHO U TO 7K€ BPpEM OIMMCBIBAIOT Iropa3z1o MEHBIIIHI prFOBOﬁ IyThb.

3 Toreps SHepruy Ha TOPMOYKEHHE MOXKET ObITh M30EIHYTa, €CIH P TOPMOKEHUH IEPEKII0UaTh EKTPOMO-
TOpBI BaroHa TakuM 00pa3oM 4TOOBI OHHM paboTallk Kak AWHAMO-MAIIWMHEI, BO3Bpalas ToK B cers. B Illapnorren-
Oypre (mpeamectbe bepiuna) Gmaromapst STOMyY Pacxoj SHEPrHH HAa TPaMBAaWHOE JBWKEHHE YNAaloCh CHU3UTH HA
30%. [Dror mpueM MOMyYHII MIUPOKOE PACIPOCTPAHEHUE HA NEKTpU(UIMPOBaHHOM Tpacce BiaaguBoctok — Mock-
Ba. (ITprm. pen.)].



JABHKyIEeC TPOTyaphbl

Ha npuHImmne oTHOCUTETHHOCTH JBMKEHUS OCHOBAHO U JIPYroe MpHCIOCOOJICHHE, MpH-
MEHSBILEECS 10 CUX IOp TOJIBKO Ha BBICTABKAX: TaK Ha3bIBAEMbIE «IBUXKYIIHMECS TPOTYaphI».
BriepBbie oHM ObUTIM OCyliecTBiIeHbI Ha BbicTaBke B Yukaro B 1893 r., 3arem Ha I[lapmxckoii
Bcemupnoit BeicraBke B 1900 r. BoT ueptex Takoro ycrpoiicta (puc. 6). Bel Buaure marh
3aMKHYTBIX IOJIOC-TPOTYapoOB, ABHIKYIIHMXCS IOCPEICTBOM OCOOOr0 MeXaHH3Ma OJiHa BHYTPHU
JOPYTO# C pa3InuyHON CKOPOCTBIO.

Camas kpaiiHsis 1osioca UIET JOBOJIBHO MEUIEHHO — CO CKOPOCTBIO BCETO D KM B 4ac; 3TO
OOBIKHOBEHHAsl CKOPOCTh MEIIEeX0/a, U BCTYNUTh HA TAKyl0 MEIUIEHHO MOJ3YLIYyIO MOJOCYy He-
TpyaHO. Psiziom ¢ Heid, BHyTpH, OexXUT BTOpas mojoca, co ckopocthio 10 kM B uac. Bckouuts Ha
Hee NPSIMO C HEMOJBH)KHOW YIUIbI ObUIO ObI ONTACHO, HO TIEPEHTH HA Hee ¢ MEePBOM MOJOCHl HU-
YEro He CTOUT. B camoMm Jene: 1Mo OTHOLIEHHIO K 3TOM MEPBOM MOJIOCE, MOJ3YLIENH CO CKOPOCTHIO
5 kM, BTOpas, Oerymas co ckopoctbio 10 KM B 4ac, JenaeT BCero TOJBKO 5 KM B 4ac; 3HAYHT,
IIEPENTH C NIEPBOM HA BTOPYIO CTOJIb JK€ JIETKO, KaK IIEPEUTH C 3¢MJIM Ha NEpBYI0. TpeThbs nosioca
JIBIDKETCS YK€ CO CKOPOCTBhIO 15 KM B Yac, HO nepeiiTu Ha Hee cO BTOPOM MOJIOCHl, KOHEYHO, He-
TpyaHo. Tak ke JIerko mepelTH ¢ TPEeThel MOJOCHI Ha CIIEAYIOUIYI0, YeTBEPTY, OEryliyr co
ckopocthio 20 KM/4ac, U, HaKOHEIl, ¢ Hee Ha MATYI0, MYAIIYIOCs YK€ CO CKOPOCTBIO 25 KM B yac.
Ota nsTas nosjoca AOCTaBJSAET MMaccaXupa A0 TOro MyHKTA, KOTOPbIA €My HYXEH; OTCIJa, IO-
CJIEZIOBATEJIBHO MEpexo/isi 00paTHO ¢ MOJIOCHI HA MOJIOCY, OH BBICA)KMBAETCS HAa HEIOJBHKHYIO
3eMJIIO.

Pucynox 6. J[Buxymuecst TpoTyapsbl.
TpyaHblii 3aKoH

Hu oauH M3 TpeX OCHOBHBIX 3aKOHOB MEXAHHUKHU HE BBI3BIBAET, BEPOATHO, CTOJILKO HEIO-
YMEHHUH, KaK 3HAMEHUTBIA «TPETUN 3aKOH HbrOTOHa» — 3aKOH JEHCTBUSA U NPOTHUBOACHCTBUSL.
Bce ero 3HawT, yMEIOT Ja)ke B MHBIX CIIy4asx NPaBWJIbHO MPUMEHATH, — U OJHAKO MaJI0 KTO
CBOOOJICH OT HEKOTOPHIX HESICHOCTEH B €r0 MOHMMaHUU. MOXKET ObITh, YATATENb, BAM ITOCYACT-
JIMBUJIOCH Cpa3y MOHSATh €ro, — HO s, CO3HAKOCh, BIIOJHE ITOCTUT €ro0 JIMIIb JAECATOK JIET CIIYCTS
MOCJIE NIEPBOr0 C HUM 3HAKOMCTBA.

becenys ¢ pazHbIMH JUIlaMH, S HE pa3 yOekIaucs, 4YTO OOJBIIMHCTBO TOTOBO MPU3HATH
MPaBUILHOCTh ATOTO 3aKOHA JIMILb C CYHIECTBEHHBIMU OroBOopKamMu. OXOTHO JIOMYCKAIOT, YTO OH
BEPEH VIS TEJ HEMOJABHKHBIX, HO HE IOHUMAIOT, KAK MOXHO IPUMEHSTH €r0 K B3aUMOJEHCTBUIO
TeJl ABWXKYIIMXCS... JIeMCTBHUE, — TJIACUT 3aKOH, — BCET1a PABHO U IPOTHUBOIOJIOKHO IPOTUBO-
JNEUCTBUIO. DTO 3HAYUT, YTO, €CJIM JIOIIA/b TSHET TEJIETY, TO U TeJera TSHET JIoaAb Ha3aj C Ta-
KO0 ke cwior. Ho Benp Toraa teiera JOJDKHA OCTaBATHCS HA MECTE: IOYEMY K€ BCE-TaKU OHA
nBuxketcs? [loyemy 3TH CHITBI HE YPaBHOBEIIMBAIOT OJIHA APYTYIO, €CIIM OHU PABHBI?

TakoBbl OOBIUHBIC HEIOYMEHUS, CBS3aHHBIC C OTUM 3aKOHOM. 3HAUUT, 3aKOH HEBEpPEH?
Her, oH 6e3yciI0BHO BEpEH; Mbl TOJIBKO HEMPABWIBLHO MOHUMaeM ero. CUJbl He ypaBHOBEIIIUBA-
IOT APYT Jpyra MpocTO NOTOMY, YTO IIPUJIOKEHBI K Pa3HBIM TEJIaM: OJHA — K TeJere, Apyras — K
nomaau. Cuibl paBHBI, 13, — HO pa3Be OJIMHAKOBBIE CUJIbI BCETAa IPOU3BOASIT OJMHAKOBBIE JEii-
cTBusi? Pa3Be paBHBIC CHIIBI COOOIIAIOT BCEM TelaM paBHbIC yCKopeHHs? Pa3Be aeilicTBHe CHITBI
Ha TEJIO0 HE 3aBUCUT OT TE€JIa, OT BEJIMYUHBI TOTO «COIMPOTUBIICHUSI», KOTOPOE CaMO TEIO OKa3bl-
BaeT cuie”?



Ecnu moxymats 00 3TOM, CTaHET SCHO, IMOYEMY JIOIIa(b YBJIEKAET TeJery, XOTs Tejera Ts-
HET ee 00paTHO ¢ Takoi ke cunoil. Cuia, IeUCTBYIOIIAs HA TENery, U CWia, NEHCTBYIOMIAs Ha
JomIa b, B KaX/Iblii MOMEHT PaBHbI, HO TaK Kak Tejera cBOOOJHO MepeMelaeTcs Ha Kojecax, a
JoWAaab YIUPAETCS B 3€MJIO, TO MOHATHO, ITOUEMY TEJEra KaTUTCA B CTOpOHY Jomanu. [Tomxy-
MaiTe U 0 TOM, 4TO eCiH OBl TeJera He OKa3blBaja MPOTHUBOACUCTBUS JABIKYIICH CUIIE JIOIIAIH,
TO... MOXXHO ObUIO ObI 00OHTHCH U Oe3 Jomaay: camas ciaadasi cuiia J0JKHA Obl1a Obl IPUBECTH
TeNery B ABMKeHHe. Jlomaap 3aTeM 1 HyXKHa, YTOOBI TPE010JIeBATh POTUBOICHCTBHUE TEIIETH.

Bce 310 ycBamBanock Obl Jydille U MOPOXKAAI0 Obl MEHbIE HEAOYMEHUH, eciu Obl 3aKOH
BBICKa3bIBAJICSI HE B OOBIYHOM KpaTKoil (opme: «JIeiiCTBHE pPaBHO MPOTHUBOJICHCTBHIO», a, Ha-
IIpUMeEp, TaK. «CWIa NPOTUBOACUCTBYIOIIAs paBHA CUJIEC NEUCTBYIOLIEH». Beap paBHBI 31€Ch
TOJILKO CHJIBI, — ACHCTBUS ke (eci MOHMMATh, Kak 0OBIYHO TIOHUMAIOT, MOJ| «ICHCTBUEM CHIIBI»
nepeMenieHue Teia) OOBIKHOBEHHO Pa3InYHbI, IOTOMY YTO CHJIBI IIPHIIOKEHBI K Pa3HBIM TEJaM.

TouHO Tak *e, KOrja MoJsipHbIe JIbJbl CAABIMBAIN Kopnyc «YemrockuHa», ero 6opra Ja-
BUJIM Ha JieJl ¢ paBHOIO cwioro. KaracTpoda mpousonuia OTTOro, YTo MOIIHBINA JIe[ OKa3aics
CIOCOOHBIM BBIACPKATH TaKOH HANOp, HE pa3pyllasiCh; KOPIYC Ke CyAHA, XOTS U CTaJIbHOM, HO
HE MPEJCTaBISAIONINNA CO00I0 CIUIOLUIHOTO Tejia, MOAJNAICA 3TOH cuiie, ObLI CMST U pa3AaBiicH.
(ITogpoGHee o puznueckux npuumHax rudenn «YemrockrHa» paccka3zaHo jajiee, B OTACIbHON
crathe, Ha CTp. 44).

Jlaxxe maneHue Ten CTPOro MOMYMHSAETCS 3aKOHY NPOTHUBOACHCTBHS. S1070K0 majgaer Ha
3eMJII0 OTTOTO, YTO €ro MPUTATHBAET 3€MHOM IIap; HO TOYHO C TAKOM ke CHJION M SOJI0KO MpH-
TATHBAET K ceOe BClo Haiy ruiaHeTy. CTporo roBops, si6jgoko u 3emiis MafaioT APYr Ha Jpyra,
HO CKOPOCTb 3TOTO MaJIeHHUs pasziIuyHa JJs s010Ka 1 1 3emsn. PaBHbIe CHIIBI B3aUMHOTO TPH-
TSOKEHUS coo0IaroT 050Ky yckopenue 10 m/cek2, a 3eMHOMY HIapy — BO CTOJBKO K€ a3
MEHbIIee, BO CKOJBKO pa3 Macca 3eMild IMpeBbImaeT maccy sioiaoka. Koneuno, macca 3eMHOro
1apa B HEUMOBEPHOE YMCJIO pa3 0oJjblle Macchl s0J0Ka, U MOTOMY 3eMilsl MOJIydaeT repeme-
LIEHHE HACTOJIBKO HUYTOXHOE, YTO IPAKTUUECKH €r0 MOXKHO CUMTATh PAaBHBIM Hym0. OTTOro-To
MBI U TOBOPHM, 4TO S0JIOKO MaJaeT Ha 3eMJI0, BMECTO TOro 4TOOBI CKa3aTh. «SI0JOKO M 3emils

MafaoT Apyr Ha apyrat»).
Ot4ero norné CBATOrop-60raTbipb?

[TomHuTE HapoaHYIO ObUTMHY 0 CBATOrOpe-60raThipe, KOTOPBIM B3AyMall MOJAHATH 3eMITI0?
ApxHuMeJl, ecii BepUTh MPEJaHHI0, TOKE TOTOB ObLJI COBEPIIMTH TaKOW e MOJABUT U TpeboBai
TOYKH OMOpPHI A1 cBoero pbryara. Ho Cearorop Obin cuiieH U 6e3 peryara. OH MCKajl JUILb, 32
YTO YXBATUTHCS, K YeMy HPUIOKHUTH Oorarblpckue pyku. «Kak Obl sl TATM Hamieln, Tak Obl BCIO
3emmto noausn!» Ciyyail npenctaBuiics: 60TraThlpb HaIlled Ha 3€MJIe «CYMOYKY IEpEMETHYIO»,
KOTOpasi «HE CKPSHETCSI, HE CBOPOXHETCS, HE MOABIMETCSI».

Cresaer Cstorop ¢ 1o0pa KoHs,
YXBaTull OH CyMOUKY 00eMa pyKama,
[ToHs1 CyMOUKY MOBBIIIE KOJICH:

U no xonena CBATOrop B 3eMIIIO yrpsi3,

A mo 6emny Uity HE clie3bl, a KPOBb TEYeT.
['ne CsiTorop yrpsi3, TyT U BCTaTh HE MOT.
Tyt u eMy ObUIO KOHUCHHE.

Ecmu Ob1 CBHTOFOpy ObLT U3BECTCH 3aKOH JEHUCTBUA U HpOTPIBO,Z[CfICTBPIH, OH coo6pa31/m
6]:1, qTo 6OFaTLIpCKa$I CuJia €ro, HpujoKC€HHasA K 3€MJIC, BbBI3OBCT PAaBHYHO, a CJIICAOBATCIIBHO,
CTOJIb K€ KOJIOCCAJIbHYIO HpOTHBOHCﬁCTBYIOHIYIO CUI1y, KOTOpasaA MOXCT BTAHYTb €0 CaMOI'0 B

4 0 saxone TOPOTUBOJCHCTBHS CM. TAKKE MO0 «3aHHMATENbHYI0 MeXaHuky» (it 1).
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3EMIIIO.

Bo BcskoMm ciydae, u3 OBUIMHBI BUIHO, YTO HAPOJHAS HAOIIOJATEILHOCTh AABHO IMOJIME-
TUJIa IPOTUBOACHUCTBHE, OKa3bIBaEMOE 3eMJICH, KOTJa Ha Hee onuparotcs. Jlroau Gecco3HaTenb-
HO NPUMEHSIA 3aKOH MPOTHUBOJEUCTBHUS 3a THICAYENIETUS J0 TOro, kak HbprOTOH BnepBbIe Mpo-
BO3IJIACHUII €T0 B CBOECH OeccMepTHOM KHHre «MareMaTH4ecKre OCHOBBI HATypallbHOU (huimoco-
¢bum» (1. e. hpu3uKy).

Mo:kHO JiM ABUTaThCA 03 0nopbI?

[Tpu x0160€ MBI OTTATKUBAEMCS HOTaMHU OT 3€MJIM HJIU OT 10J1a; IO OYEHb TIaJKOMY IOJTy
WM TI0 JIBJTY, OT KOTOPOTO HOTa HE MOYKET OTTOJIKHYTHCS, XOAUTh Henb3s. [1apoBo3 mpu nBmxke-
HUHM OTTAJIKUBACTCS «BEIYLIMMM» KOJIECAMU OT PEIIbCOB. €CIIM PENbChl CMa3aTh MaciioM, Mapo-
BO3 ocTaHercsi Ha Mecte. MHorna naxe (B rosiojeuily) Ajis TOTO, YTOObI CABHHYTH IMOE3J C
MECTa, peNbChl Mepea BEAyIIMMH KOJECaMU IapoBO3a IOCHINAIOT MECKOM M3 CHEIHaIbHOro
npucnocobnenus. Korga xoneca u pesnbebl (Ha 3ape KeJIe3HBIX TOpOr) JeNnand 3yOuaTbIMH, HC-
XOJMIIM UMEHHO U3 TOTO, YTO KOJIeca JAOJDKHBI OTTAIKUBAThCS OT peibcoB. [lapoxon oTTankuba-
eTcs OT BOJIBI JIONACTSIMH OOPTOBOrO KoJjieca MM rpeOHOro BuHTAa. CaMoOJIeT OTTalIKUBACTCS OT
BO3/yXa TaK)Ke MpH MOMOIIY BUHTA — mpomesuiepa. CloBoM, B Kakoil Obl cpele HU JBUraics
IpEeMET, OH OIMPAETCS Ha Hee MPU CBOEeM NepemenieHnd. Ho MokeT i Teo HayaTh JBUTAThCH,
HE MMesl HUKaKOi oropsl BHE ce0s1?

Kazanock Obl, CTPEMHUTBHCS OCYIIECTBUTH TaKOE JABMKEHHE — BCE PABHO, YTO IBITAThCS ca-
Moro ce0si MOJHATH 3a BoJIoChl. Kak M3BeCTHO, Takas MOMbBITKA A0 CUX IMOP yAanach JHIIb 6apo-
Hy Mrionxrayseny. Mexay TeM, UMEHHO Takoe OyaTo Obl HEBO3MOXKHOE IBMIKEHHE YacTO Mpo-
UCXOJUT Ha Hamux rinaszax. [IpaBna, Texo He MOKET MPUBECTU ceOs LEIUKOM B JIBUKEHUE OfI-
HUMH BHYTPEHHMMH CHUJIaMM, HO OHO MOXKET 3aCTaBUTh HEKOTOPYIO 4YacTh CBOETO BEIIECTBA
JIBUTATBCS B OJIHY CTOPOHY, OCTaJbHYIO K€ — B MPOTUBOMNOJIOXKHYIO. CKOJBKO pa3 BHIEIU BbI
JETALIYI0 paKkeTy, a 3aJyMaJMuCh JIM HaJ BOIIPOCOM: IOYEMy OHa JeTuT? B pakere Mbl nmeem
HarJsIIHBIA IpUMeEp Kak pa3 TOro poJia IBHKEHHUs, KOTOpOE Hac ceifuac MHTepecyerT.

ITouemy B3.1eTaer pakera?

Jaxe cpenu moaer, n3ydaBmnx GU3MNKY, CIYy4aeTCsl HEPEAKO CIBIIIATh COBEPLICHHO Ipe-
BpaTHOE OOBSICHEHHE MOJIeTa PAaKeThl: OHA JICTUT NMOTOMY OyATO OBbI, YTO CBOMMHM Ta3aMu, oOpa-
3YIOLIMMUCS NP TOPEHUH B HEH MOpPOXa, OTTAJIKUBAETCA OT BO3AyXa. Tak AyMalld B CTapUHY
(pakeTsl — naBHee m300perenne). OQHAKO eciar Obl MYCTUTh PAKETy B OE3BO3IYIIHOM MPOCTPaH-
CTBE, OHA ToJjeTena Obl HE XyXe, a Jaxke JIydllle, YeM B Bo3ayxe. VICTUHHAs MpUYUHA IBUKECHUS
pakeTsl coBeplIeHHO HHass. OueHb TMOHATHO M TMPOCTO H3JIOKHI €€ PEBOJIOLHUO-
Hep-nepBomapToBel] Kubanpunu B mpencMepTHON cBoeil 3amucke 00 M300peTeHHOW MM JieTa-
TenbHOM MamnHe. OObSICHSAA YCTPOICTBO OOEBBIX PAKET, OH MHCAT:

«B XKeCcTSHOW LIMIMHAP, 3aKPITIN ¢ OJHOIO OCHOBAHHUS U OTKPBITHIN C IPYroro, BCTaBs-
€TCsl IUIOTHO LWJIMHAP U3 MPECCOBAHHOIO MOPOXa, UMEIOIIUIN 110 OCH IYCTOTY B BHJE KaHaja.
I'openne nopoxa HauMHAETCS C MOBEPXHOCTH TOrO KaHaJla U PacHpOCTPaHSAETCS B TEYEHUE OIl-
pEeNIeIEHHOTO IPOMEXYTKa BPEMEHH JI0 HApyKHOU MOBEPXHOCTH MPECCOBAHHOIO MOpoxa; odpa-
3YIOIMECs] MIPU TOPEHHM ra3bl NPOU3BOJAT JABJIEHHE BO BCE CTOPOHBI, HO OOKOBBIE JaBICHUS
ra3oB B3aMMHO YPaBHOBEIIMBAIOTCS, JaBJIEHUE K€ Ha JHO XXECTAHOM OOOJOYKH IOpoxa, He
YpPaBHOBEILIEHHOE MPOTUBOIOJIOKHBIM JaBlICHHEM (TaKk KaK B 3Ty CTOPOHY Ta3bl MMEIOT CBO-
OO/HBIN BBIXOJT), TOJIKAET PAKETy BIEPEI».

371ech IPOUCXOIUT TO K€, YTO U MPHU BBICTPENIEC U3 IYLIKU: CHapsAX JIETUT BIEpeEl, a cama
nyniKa OTTaJIKUBaeTcs HazaJ. BeroMHUTE «oTnady» pyxbsl U BCSIKOIO BOOOIE OTHECTPEIHLHOIO
opyxwus! Ecnu Obl myika Bucena B BO3yXe, HM Ha YTO HE ONUpasiCh, OHA MOCIIE BbICTpENa JABH-
rajach Obl Ha3aJ] C HEKOTOPOH CKOPOCTBIO, KOTOpPAsi BO CTOJIBKO € Pa3 MEHbIE CKOPOCTH CHa-
psiza, BO CKOJBKO pa3 cHapsij Jierye camoil mymku. B danractuueckom pomane JKrons Bepna
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«BBepx QHOM» aMEpHUKaHIbl 3alyMald Ja)Xe BOCIOJb30BATbCS CWIOM OTHAa4M HCIIOJIUHCKOU
IYLIKH JUIsl BBITIOJIHEHUS TPAHAMO3HOM 3aTEN — «BBIIPSIMUTD 3EMHYIO OChY.

Pakera — Ta ke myIIKa, TOJIbKO U3BEPracT OHa HE CHApsAbl, a IOPOXOBLIe rassl. 1o Toi xe
IIPUYMHE BEPTUTCS U TaK HA3BIBAEMOE «KUTAHCKOE KOJIECO», KOTOPBIM, BEPOSATHO, CIy4aJloCh
BaM JII000BAaThCs NPU YCTPOMCTBE (peliepBEepKOB: MPU TOPEHHH IOpoXa B TPyOKax, MpHUKpen-
JICHHBIX K KOJIECY, Ta3bl BHITCKAIOT B OJIHY CTOPOHY, CaMu ke TpyOKH (a ¢ HUMH U KOJIECO) MO-
JIy4aroT oOpaTHOE ABIKEHHE. B CyIHOCTH, 3TO JMIIL BUIOU3MEHEHHE OOIIEU3BECTHOTO (U3HU-
4ecKoro nmpudopa — ceruepona KoJjeca.

HHTEepecHO OTMETHUTh, YTO 10 M300pEeTeHHs MapoxoAa CYIIECTBOBAJI MPOEKT MEXaHUYe-
CKOT'0 Cy/iHa, OCHOBAHHBII Ha TOM e Hayalle, 3amac BOJbl Ha CyJHE MPeIoJaraloch BbIOpackl-
BaTh C IIOMOLIBIO CHJIBHOI'O HAarHETATEJIIbHOIO HACOCa B KOPMOBOM 4YacCTH; BCIEACTBUE ITOTO KO-
palib HoJKeH ObUT ABUraThCs BIEpEl, Kak T€ IUIaBy4YHe JKECTSHKH, KOTOpPbIe UMEIOTCS JUIsl J10-
Ka3aTeJIbCTBA PAacCMaTPUBAEMOr0 MPUHIUIA B IIKOJIBHBIX (GU3NUYeCKUX KabuHeTax. [IpoekT atot
(npemtosxeHHblii Pem3u) He ObLI OCYIIECTBIICH, OJHAKO OH CBIIpall H3BECTHYIO POJIb B W300pe-
TEHUU [IapOoXO0Ja, TaK KaK HaTOJIKHYJ DynbTOHA HA €ro UACH0.

Pucynox 7. Camasi npeBHssl mapoBas MamuHa (TypOHHa), IpunuceiBacMasi [ epony AJek-
canapuiickomy (Il Bex 1o Harel spbi).

e

HAJIUTHIA B HANEpCTOK crupT. [1ap, BEIOMBAIOIIUIICS U3 OTBEPCTHUS KIIAPOBOTO KOTIa» (BBIAYTOE
SIAII0), 3aCTABJISET MMAPOXOIUK IUIBITh B IPOTUBOIIOJIOKHOM HAIPAaBICHUH .

MpI 3HaeM Takke, YTO camas IPEBHss MapoBas MalluHa, u3oOpeTeHHas ['epoHOM Auek-
canapuiickuM eme Bo |l Beke 0 Hamiel 3pbl, OblIa YCTPOEGHA MO0 TOMY K€ MPUHIMITY. Map U3
KoTJNa (puc. 7) mocTynai rno Tpyoke B LIap, YKPEIUICHHBIH Ha TOPU30OHTAILHOM OCH; BBITEKAs 3a-
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TE€M M3 KOJEHYATO-U30THYTHIX TPYOOK, Map TOJKAJI ATU TPYOKHM B OOpaTHOM HAIpaBIICHHH, U
1ap HayMHaji BpamaTbesa. K coxkaneHuio, repoHOBa mapoBas TypOMHA B APEBHOCTH OCTaBajIach
TOJIBKO JIFOOOTIBITHOM WIPYIIKOW, TaK Kak JelIeBU3HA TpyJaa paboB HUKOrO He MOOyxkJana K
MPAKTUYECKOMY HMCIIOJIb30BaHUIO MalvH. Ho camblil mpuHIUN He 3a0poIIeH TeXHUKOW: B HaIlle
BpeMsl OH NIPUMEHSETCS NP YCTPOHCTBE PEAKTUBHBIX TYPOHH.

HeioTOHY — aBTOpPY 3aKOHA ACHCTBUS U MPOTUBOJACUCTBUS — IPUITUCHIBAIOT OJMH U3 CaMbIX
PaHHUX MPOEKTOB MAapPOBOTO aBTOMOOWJIS, OCHOBAHHBIM HAa TOM JK€ Hadaje. Mmap U3 KOoTJa, IOo-
CTaBJICHHOTO Ha KOJIeCa, BBIPHIBACTCS B OJIHY CTOPOHY, a CaMbIi KOTEJ B CHIIy OT/Iaul KaTUTCS B
POTUBOIIONIOXKHYIO (puc. 8).

PakerHbie aBTOMOOWIH, 00 ombITax ¢ KoTopbiMu B 1928 r. MHOrO mmcanu B raserax u
KypHajax, MpeACTaBIsAI0T co00l COBPEMEHHOE BUJJOM3MEHEHHE HbIOTOHOBOW TIOBO3KH.

Jis mobuteneil MacTepUTh NpPUBENEH 371eCh PUCYHOK OyMa)KHOTO MapoXOHKa, TaKKe
OUEHb MOX0XKET0 Ha HBIOTOHOBY ITOBO3KY: B IMApOBOM KOTJIE U3 ONOPOXHEHHOTO siflla, Harpe-
BAa€MOM HaMOYEHHOM B CIIUPTE BATKOM B HallepcTKe, 00pa3yeTcs map; BhIPHIBAACH CTPYEH B OJHY
CTOPOHY, OH 3aCTaBJIsIeT BECh MAPOXOAMK JBUIAThCS B MPOTHBOIOJIOXKHYIO CTOpOoHY. [lns co-
OpYKEHHUS ATOHM MOYUUTEIbHOIN UIPYIIKU HYXKHBI, OJJHAKO, OY€Hb UCKYCHBIC PYKH.

Kak nBuikercst kapakaTuna?

Bam CTpaHHO 6y,£[eT YCJbIIATDh, YTO €CTh HC MaJIO KUBbIX CYHICCTB, AJI1 KOTOPbIX MHUMOC
«MIOAHATHEC CaMOI'0 ce0s1 3a BOJOCHD» SIBISACTCS OOBIYHBIM CIIOCOOOM HX TNCPEMCIICHUS B BOJC.

Pucynoxk 10. [TnaBarenbHOe IBM)KEHUE KapaKaTHIIBI.

Kapakaruna u BooOrie GOJIBIIMHCTBO TOJIOBOHOTUX MOJUTIOCKOB JIBHKYTCSI B BOJIE TaKUM
oOpa3oMm: 3a0UparoOT BOIY B KaOEpHYIO MOJOCTh Yepe3 OOKOBYIO HIENbh U 0COOYI0 BOPOHKY BIIE-
penu Tena, a 3aTeM PHEPrUYHO BBHIOPACBHIBAIOT CTPYIO BOJBI Yepe3 YIOMSHYTYIO BOPOHKY; MpHU
3TOM OHHM — IO 3aKOHY MPOTHUBOACHCTBUS — MOJIy4atOT 0OpAaTHBIA TOTYOK, JOCTATOUHBIN I TO-
ro, 4ToOBl JOBOJBHO OBICTPO IJIaBaTh 3aJHEW CTOpPOHOW Tena Brepen. KapakaTuia moxer,
BIIPOYEM, HAINPaBUTh TPYOKY BOPOHKHM BOOK HMJIM HA3aj M, CTPEMHUTEIBHO BBIIABIUBAs U3 Hee
BOJY, JBUTaThCs B TI0OOM HaIlpaBICHUH.

Ha TOM k€ OCHOBaHO U JBM)KEHUE MEIY3bl. COKPALIEHHUEM MYCKYJOB OHA BBITAJIKHUBAET
U3-TI0JI CBOETO KOJIOKOJIOOOPAa3HOTo Tela BOJIY, IMOJIydas TOJYOK B OOpAaTHOM HAaIpaBIICHHH.
CXOIHBIM IPUEMOM MOJB3YIOTCSI IIPU JIBUJKEHUU CAJIbIIbI, JIMUYMHKUA CTPEKO3 U APYrHe BOIHbBIE
JKUBOTHBIE. A MBI €I11€ COMHEBAINCH, MO>KHO JIM TaK JABUraThCs!

K 3Be31am Ha paKeTe5

Yro MokeT OBbITh 3aMaH4YHMBEE, YeM MOKUHYTh 3€MHOH LIap U MyTEIIeCTBOBATH IO HEOOH-

5 CCFO,HHH, KOorjija aBTOMAaTHYCCKUEC KOCMUYCCKHUC alllapaThbl YK€ COBCPIIAIOT IMOJICThI K OMKANIIIM IJIaHeTam,
JOCTaBJIAIOT Ha 3emMutio O6pa3HLI JIYHHOI'O I'pYHTQA, KOra CIIyTHUKHU 3aITYCKAIOTCA IMMOYTH CIKCIHCBHO U YCIOBCK YiKC
CTYIUJI Ha MMOBCPXHOCTb .HyHI)I, aruranys AU HepenLMaHa 3a MCXKIUIAHCTHBIC ITOJICTBI MOXKCT II0Ka3aTbCsl HAWB-
HOHU MOJIOAOMY YHTATCIIIO, BCA CO3HATCI/IbHASA JKU3Hb KOTOPOT'O (a MOKET OBITh U BOO6HIC BCiA )KI/IBHL) poIuIa mocie
HACTYIUICHUA B 1957 r. kocMHUYECKOM OpPbIL. Ho MBI ocTaBisieM B KHHATE 3TOT pas3aci, Kak I/IMCIOIIII/Iﬁ I/ICTOpI/I‘IeCKI/Iﬁ
HUHTCPECC,— AN HepeJ'ILMaH ObLI OJHHUM H3 CAMBIX HCYTOMHMBIX MPONAraHANCTOB KOCMHUYCCKUX IOJICTOB. (HpI/IM

pen.).
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ATHOM BCEJEHHOH, mepeneTats ¢ 3emau Ha JIyHy, ¢ TuiaHeTsl Ha miaHetry? Ckojbko (panTacTu-
YeCKUX POMaHOB HamucaHo Ha 3Ty Temy! KTo Tonpko He yBiiekan Hac B BooOpaskaeMoe IyTe-
miectBue 1o HeOecHbIM cBeTwinaM! Bombrep B «Mukpomerace», JKrons Bepu B «IlyremectBuu
Ha JIyny» u «I'ektope CepBanake», Yamic B «IlepBbixX noaix Ha JIyHe» U MHOKECTBO X IOA-
pakaTeneil coBeplIald MHTEpPECHEHIINEe MyTEeUIeCTBHS Ha HeOecHbIe CBETHJIA, — KOHEYHO, B
MeEYTax.

Heyxenu e HET BO3MOXXKHOCTH OCYIIECTBUTH 3Ty JAaBHHUIIHIO MeuTy? Heyxenu Bce
OCTPOYMHBIE MIPOEKTHI, C TAKUM 3aMaHUYMBBIM IMPABIOINOA00MEM H300paKeHHbIE B pOMaHax, Ha
caMoM JieJie HeMCHOJIHMMBI? B manbHelimem Mbl Oynem eme OecejoBaTh O (aHTACTHUYECKHX
IIPOEKTAX MEXIUIAHETHBIX IYTEIIECTBUN; TENEPh K€ IO3HAKOMUMCS C PEaJIbHBIM IPOEKTOM II0-
JOOHBIX NIEPEJIETOB, BIEPBbIC MPEATIOKEHHBIM HAIUM cooTedecTBeHHUKOM K. 3. I{nonkoBCKUM.

MoxHo 1 noneteth 10 Jlynsl Ha camosnere? KoHeyHO, HET: caMOJeThl M AUpHKaOIn
JIBUXKYTCS TOJIBKO TIOTOMY, YTO ONMPAIOTCS O BO3AYX, OTTAJIIKMBAKOTCS OT HETO, a MEXKAY 3eMilel
u JlyHoii Bo3ayxa HeT. B MUpoBOM mpocTpaHCcTBE BOOOIE HET JOCTATOYHO IUIOTHOM Cpelbl, Ha
KOTOPYIO MOT' OBl ONEpeThCsl «MEXKIUIAHETHBIA AUPHUKAOIb». 3HAUUT, HAAO MPUAYMATh TaKOU
ammapar, KOTOpblii criocoOeH Obl1 Obl IBUTATHCS U YIPABIATHCS, HU HA YTO HE ONUPASCh.

MpbI 3HaKOMBI yXe ¢ MOJ0OHBIM CHApsAIOM B BHJE UIPYLIKH — ¢ pakeToil. Otdyero Obl HE
YCTPOUTH OTPOMHYIO PaKeTy, ¢ 0COOBIM MOMEIICHUEM IS JIOJeH, ChbeCTHBIX MPUIIAcoB, OaIo-
HOB C BO3JyXOM H BceM npouuM? BooOpasute, uTo JIOAM B pakeTe Be3yT ¢ co00il 0OMbIoi 3a-
1ac TOPIOYMX BEIIECTB s MOTYT HAIPABIATh HCTEUEHHE B3PBIBHBIX T'a30B B JIIOOYIO CTOPOHY. Bbl
MOJIyYUTE HACTOSIIMN ynpaBisieMblil HeOeCHbIN Kopalib, Ha KOTOPOM MOXKHO IUIBITH B OKEaHe
MHPOBOIO MPOCTPaHCTBA, NojeTeTh Ha JIyHy, Ha muaneTsl... Ilaccaxkupsl cMmoryt, ympasisis
B3pBIBaMH, YBEIMUUBATH CKOPOCTh 3TOI0 MEXIUIAHETHOTO AMPHKAOIA ¢ HeoOXO0AMMOM mocte-
MEHHOCTbIO, YTOOBI BO3pacTaHUE CKOPOCTH ObLIO 71t HUX Oe3BpeaHo. [Ipu sxemaHuu cmyCTUThCs
Ha KaKylo-HHOyIb IJIaHETy OHM CMOTYT, MOBEpHYB CBOW KOpabib, MOCTENEHHO YMEHBIIUTH
CKOpPOCTb CHapsiJia U TeM 0clIaduTh najeHrue. HakoHer, maccaxupbl CMOTYT TaKUM e CII0CO00M
BO3BPATUTHCS U HA 3EMIIIO.

Pucynox 11. I[IpoeKT MEXIUIaHETHOTO TUPUKAOIIS, YCTPOSHHOTO HAMOI00ME paKeTHl.

BcnomHuM, Kak HEZAaBHO elle Jiesiana CBOU NepBble pOOKHE 3aBOCBaHMS aBUAlMs. A ceil-
4ac — CaMOJIETHI YK€ BBICOKO PEIOT B BO3yX€E, IIEPENIETAOT FOPBI, IIyCTBIHU, MAaTEPUKH, OKEAHBIL.
Moket ObITh, ¥ «3BE3/I0TIABAHUIO» MPEIACTOUT TaKOW K€ MBIIIHBIA pacIBET Yepe3 JBa-TPH Je-
csatka jer? Torma yenoBek pa3opBeT HEBUIMMBIE LEMH, TaK JOJTO MPUKOBBIBABIINE €O K POA-
HOM TUIaHeTe, U pUHeTCs B 0€3rpaHUYHBINA TPOCTOP BCEIEHHOM.

'nasa BTopas. CUIIA. PABOTA. TPEHUE.

=y
o

3anaua o jedene, pake M MyKe
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Hctopus o ToMm, Kak «iebenpb, pak Ja IIyKa BE3TH C MOKJIaXeH BO3 B3SUTMCH», U3BECTHA
BceM. Ho eiBa i kT0 mpoOoBasl paccMaTpuBaTth 3Ty OACHIO ¢ TOYKHU 3pEHUS MEXaHUKH. Pe3ynb-
TaT MOJyJYaeTcss BOBCE HE TIOXOKUH Ha BhIBOJ OacHomwmcna Kpeiosa.

[lepen HamMu MexaHMYecKas 3a/lada Ha CII0KEHHE HECKOJBKUX CHJI, JEHCTBYIOIIUX IO
YIJI0M OJ[HA K JIpyroii. Hampasnienue cui onpeneneHo B 0acHE Tak:

... Jlebenp pBetcs B oOnaka,

Pak marurcs Ha3az, a 1Iyka TSHET B BOJY.

310 3Haunt (puc. 12), uro ojHa cuia, Tsra jeOes, HanpaBjieHa BBEPX; Apyras, TAra UyKu
(OB), — BOOK; TpeTbs, Tsara paka (OC), — nazan. He 3a0ymem, uTo CymiecTBYeT ellle 4eTBepTas
CHWJIa — BEC BO3a, KOTOpas HampaBlieHa OTBECHO BHU3. bacHs yTBepHKIaeT, 4TO «BO3 U HBIHE Tam»,
JPYTUMH CIIOBaMH, YTO PABHOJCHCTBYIOIIAS BCEX MPUIIOKEHHBIX K BO3Y CHII paBHA HYIIIO.

Tax nu 310? [TocmoTpum. Jlebenp, pBymuiics k o61akaM, He MelaeT padoTe paka U IyKH,
JlakKe TIOMOTaeT UM: Tsra jebe/s, HanpaBIeHHas IPOTUB CUJIBI TSHKECTH, YMEHbBIIIAET TPEHHUE KO-
Jec o 3emiito U 00 ocu, oOJsierdasi TeM BeC B03a, a MOXKET ObITh, Ja)Ke BIOJHE yPaBHOBEIIUBAS
€ro, — BeJIb Ipy3 HEBEJIMK («IOKIIaxa Obl Ul HAX Ka3aJlaCh U Jierka»). JIomyCcTHB il TPOCTOTHI
MOCJICTHUH CITydail, Mbl BUJIUM, YTO OCTAIOTCS TOJILKO JIBE€ CHJIBI: TSATa paka U TsAra myku. O Ha-
MPABJICHUU ITUX CUJI TOBOPHUTCS, YTO «paK MATUTCS HA3aj, a IIyKa TSHET B BoAy». CaMo coOoi
pasyMmeeTcs, uTO BOJia HAXOUJIaCh HE BIIEPEIU BO3a, a Ie-HUOYAb COOKY (HE MOTOMUTH JKE BO3
cobpanuchk KpbutoBckue Tpyxkenuku!). 3HAUNUT, CHIIbI paka U [yKA HAIIPABJICHBI MO YTIIOM OJ1-
Ha K Ipyroii. Eciu npuinoskeHHbIe CHITBI He JIe)KaT Ha OJHON MPsIMOM, TO paBHOACHCTBYIOIIAS UX
HUKaK HE MOXKET PaBHATHCS HYIIO.

Pucynox 12. 3agadya o KpbUIOBCKUX JieOee, pake U LIyKe, pelieHHas o MpaBuUiIaM Mexa-
Huku. PaBHozeiictByromias (OD) momkHa yBieKkaTh BO3 B PEKY.

[Toctynas mo mpaBwiIaM MEXaHUKH, CTpouM Ha obeux cwiax OB u OC napasmienorpamm,
muaroHanb ero OD paer HampaBieHHE U BEIMYMHY PaBHOACUCTBYIOMIEH. SICHO, UTO 3Ta paBHO-
JEeWCTBYIOIasl CUJIa JIOJDKHA CIBUHYTh BO3 C MECTa, TeM 0oJjiee, YTO BEC €ro MOJHOCTHIO WU
YaCTUYHO YpaBHOBEIIMBAETCA TATOHM nebens. pyroi Bompoc — B Kakyl0 CTOPOHY CIBHHETCS
BO3! BIIEpe[l, Ha3aJ WM BOOK? DTO 3aBUCHUT YK€ OT COOTHOILEHHSI CHJI M OT BEJTMYMHBI yIiia Me-
KOy HUMU.

Yurarenu, UMEIOIINE HEKOTOPYIO MPAKTUKY B CIOXKEHUU U PA3JIOKEHUU CHWII, JIETKO pa3-
OepyTcs ¥ B TOM Cilydae, Korja cuia Jiebes He ypaBHOBEIIUBACT Beca BO3a; OHU YOGISITCs, 4TO
BO3 U TOI/Ia HE MOJKET OCTaBaThCS HEMOABWKHBIM. IIpyu 0IHOM TOJIBKO yCIOBUHM BO3 MOXET HE
CIBUHYTHCS MO/ JEHCTBUEM ATHUX TPEX CHII. €CIIM TPEHHE Y ero 0ceil M O MOJIOTHO JIOPOTH OO0JIb-
11e, YeM NpuIOKeHHbIe ycuius. Ho 3To He cornacyercsi ¢ yTBEp)KIECHHEM, UTO «IOKJIaKka Obl
JUIsL HUX Ka3ajach U JIETKa».
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Bo Bcskom ciydae, KppljioB HE MOT' ¢ YBEPEHHOCTBIO YTBEPKIaTh, YTO «BO3Y BCE HET XO-
Iy», 4TO «BO3 M HBIHE TaM». DTO, BIIPOYEM, HE MEHsET CMbICIa OacHU.

Bonpeku KpsbLioBy

MBI TOJIBKO UTO BHJEINH, YTO XKHUTEHcKoe npaBuiio KpelaoBa: «korjga B TOBapullax cOIJIa-
Chsl HET, Ha JIaJ UX JeJI0 HE MOWJIET» — He BCerja MPUMEHUMO B MexaHHuKe. CHJIBI MOTYT OBITH
HaIIpaBJICHBI HE B OJIHY CTOPOHY U, HECMOTPsI Ha TO, 1aBaTh U3BECTHBIN PE3YJIbTAT.

Majio KTO 3HaeT, 4To ycepAHble TPYKEHUKHU — MypaBbU, KOTOPBHIX TOT k€ KpbuioB BOC-
XBaJsUT KaK 0Opa3lOBBIX paOOTHUKOB, TPYIATCS COBMECTHO MMEHHO IO CIIOCO0Y, OCMESIHHOMY
6acHonucuem. W neno y Hux B oOmeM HIeT Ha jaj. BelpyyaeT omsATh 3aKOH CIIOKEHHS CHIL
BHumatenbHO cness 3a MypaBbsIMU BO BpeMs pabOThI, BBl CKOPO YOEIUTECh, YTO Pa3yMHOE CO-
TPYAHUYECTBO UX — TOJIBKO KaXKYIIEecs: Ha Jielle KaKIbli MypaBeil paboTaeT cam ajst ceds, BO-
BCE U HE lyMasl IIOMOTraTh JPYTUM.

BoT kak onuceiBaeT paboTy MypaBbeB OJUH 30010r0:

«Ecnu kpynHyto 100bIYy TallUT AECATOK MYPaBbEB 110 POBHOMY MECTY, TO BCE ACHCTBYIOT
OJIMHAKOBO, U IOJIy4aeTCsl BHEUIHOCTh COTpyAHNYecTBAa. HO BOT 100bIYa — HanmpuMep TyceHuna
— 3aLenuIach 3a Kakoe-JInOo MpensTcTBHUe, 3a cTedesb TpaBkl, 3a Kamemek. [lanbiie Boepen Ta-
IIUTh HEJb3s, HaZ0 O0OTHYTb. M TyT C ACHOCTBIO OOHApYXMBAeTCs, YTO KaXIbli MypaBei
M0-CBOEMY M HM C KeM U3 TOBapuIlei He cooOpa3ysch, CTApaeTCsl CIIPABUTHCS C MPEMSATCTBHEM
(puc. 13 u 14). OuH TalIUT HANIPaBO, APYrod HAIEBO; OJMH TOJKAET BIEpe, APYroi TSIHET Ha-
3an. [Iepexomsar ¢ MecTa Ha MECTO, XBaTalOTCs 32 T'YCEHUILY B IPYTOM MECTE, U KaXXIbIH TOJIKAET
WIN TAHET no-cBoeMy. Korja ciyaurest, 4To cuiibl paboTaromuX ClI0XKaTcs TakK, 4YTO B OJIHY CTO-
pOHy OyIyT IBUTaTh T'YCEHHILY YETBIPE MYpaBhbs, a B APYryIO IIECTh, TO I'YCEHUIIA B KOHIIE KOH-
LOB JIBU’KETCSI HIMEHHO B CTOPOHY 3THX ILIECTH MYypaBbEeB, HECMOTPS HAa IPOTUBOJEHUCTBUE 4Ye-
TBIPEX».

[TpuBenem (3aMMCTBOBAHHBIA Yy JAPYrOTO HMCCIIEAOBATENs) €UIe MOYYUTEIbHBIH TpHMED,
HArJSIIHO WJUTIOCTPUPYIOLIMHA 3TO MHUMOE COTpPYAHHYECTBO MypaBbeB. Ha puc. 15 mzolpaxen
NPSMOYTOJIBHBIM KYCOYEK ChIpa, 3a KOTOPbIM yXBaTHIOCH 25 MypaBbeB. ChIp MEAJICHHO MOABH-
rajcsi B HalpaBJCHUH, YKa3aHHOM CTPENIKOM A, U MOXHO Obl AyMaTh, YTO MEPEAHSs LIEPEHTa
MypaBbeB TSHET HOLIy K cebe, 3a1HsAsA — TOJKAeT ee BIepes, OOKOBBIE K€ MypaBbU IMOMOTAIOT
TeM U apyruM. OHAKO 3TO HE Tak, B YeM HETPYAHO YOSAUTHCS: OTAEIHUTE HOXKOM BCIO 3a/IHIO0
IIEpPEeHTy, — HOIlIa TonoJ3eT ropasuo osictpee! SIcHo, yTo 3TH 11 MypaBbeB TAHYIU Ha3al, a HE
BIIEPE]]: KX/l M3 HUX CTapajcs MOBEPHYTh HOIIY TaK, YTOObI, MATACH HA3al, BOJIOYUTH €€ K
THE3y. 3HA4YUT, 3aJHUE MypaBbH HE TOJIBKO HE IOMOTaIH MEPEIHNUM, HO YCEPIHO MEUIaId UM,
YHUYTOXask UX ycuius. YToObl BOJIOYUTH ITOT KYCOUYEK ChIpa, AOCTATOYHO ObUIO OBl yCHIHN
BCEr0 YETBIPEX MYPAaBbEB, HO HECOITIACOBAHHOCTD JIEUCTBUM IIPUBOAUT K TOMY, YTO HOLIY TAIaT
25 MypaBbEB.

Pucynok 13. Kak MypaBbH BOJIOKYT I'yCEHHUILY.

6 E. Enaun4, MTHCTUHKT.
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Pucynox 14. Kak mypaBbu TAHYT 100b1dy. CTpEiIKH MOKA3bIBAIOT HANPABJICHUS YCHUIIHMA
OTJIENIbHBIX MYPaBbEB.
4
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Pucynok 15. Kak MypaBbpu cTaparoTcsi IPUTALLIUTh KyCOUYEK ChIpa K MypPaBEMHMKY, pacIo-
JIO)KEHHOMY B HAIlPaBJICHUH CTPEJIKH A.

OTa 0cOOEHHOCTh COBMECTHBIX JICHCTBUI MypaBhEeB JIaBHO YK€ OblIa moameueHa Mapkom
Tsenom. Paccka3spiBast 0 BcTpeue JABYX MYpaBbeB, M3 KOTOPBIX OJMH Halllesl HOXKKY Ky3HEUHKa,
oH roBopuT. «OHM OepyT HOTy 3a 00a KOHIIA M TSHYT M30 BCEX CHJI B MPOTHBOIOJIOXKHBIE CTO-
ponbl. O0a BHIAT, YTO YTO-TO HENAIAHO, HO YTO — HE MOTYT MOHATh. HaunHaroTcs B3aMMHBIC
IPEepeKaHus; Crop MEepexoauT B ApaKy... II[poucxoauT nmpumMupeHue, 1 CHOBa HauYMHAETCS CO-
BMECTHasA U OeccMbIciieHHast paboTa, MpUYeM paHEeHbIH B Jpake TOBAPHIL SIBISETCS TOJIBKO IO-
Mexoi. CTtapasich U30 BCEM MOUH, 30pPOBBIM TOBAPHIL TAILIUT HOIY, @ C HEH U PaHEHOTO Jpyra,
KOTOPBII BMECTO TOTO, YTOOBI YCTYIHUTh N0OBIYY, BUCHT Ha Hei». IllyTs, TBen Opocaer cosep-
IIEHHO MPaBHJIBHOE 3aMEYaHue, YTO «MypaBeil Xopouio padoTaeT TOJBKO TOTJa, KOrjaa 3a HUM
HaOJII0/1aeT HEOTBITHBII HATYPAJIUCT, ACTAIOIUI HEBEPHbIC BHIBOIBI».

Jlerko j1iu c1oMaTh SUYHYI0 CKOPJIYILY?

B uyncne ¢uiocodckux BOmpocoB, HaA KOTOPHIMU JIOMal CBOI MYAPYIO TOJOBY TIy0o-
kombIcieHHbI Kupa MokueBnd n3 «MepTBbIX Aym», Oblia Takas npobnema: «Hy, a eciu Ob
CJIOH POJWIICS B siiille, BeJb CKOPIIYIA, Yail, CUIbHO ObI TOJICTa OblIa, — MYIIKON He MPOIIHUOeIIb;
HYXHO Kakoe-HUOY/Ib HOBO€ OTHECTPEIbHOE OPYIUE BBIIyMaTh».

I'oroneBckuii ¢unocod ObT ObI, BEPOSATHO, HE MAJO M3YMJIEH, €CIU Obl y3HAJ, YTO M
OOBIKHOBEHHAsl SIMYHAs CKOPIyNa, HECMOTPS Ha TOHKOCTb, — TOXE JaJEeKO HEe HEKHasl Belllb.
PaznaBuTh siilio Mexay JaJ0HSAMH, HAlMpas Ha €ro KOHIIBI, HEe TakK-TO JIETKO; HYXHO HeMalloe

yeuime, 4ToGbl CIOMATh CKOPIIYITY IIPH [TOI0GHBIX YCIOBUsX .

Cronp HeoObIYailiHAs KPENOCTh SUYHOM CKOPIIYIbI 3aBUCUT UCKIIOUUTENLHO OT €€ BBIIMyK-
70 OpMBI 1 00BACHSAETCA TaK K€, KaK U IPOUYHOCTH BCAKOTO POJa CBOJIOB U apoK.

Ha npunaraemom puc. 17 n3o0pakeH HeOONBIIONH KaMEHHBIN CBOJ HaJ OKHOM. [ py3 S (T.
€. BEC BBILICIICKAIIMX YaCTeH KJIaKH), HAIMPAIONIMK Ha KIMHOOOpPA3HBIN CPeHUI KaMeHb CBO-
J1a, TaBUT BHU3 C CHJIOM, KoTopas 0003HayeHa Ha pUCyHKe cTpenkoil A. Ho cIBUHYTbCS BHU3
KaMEeHb HE MOJKET BCJIEJICTBHE CBOEH KIMHOOOpPa3HOU (OPMBI; OH TOJBKO JAaBUT HA COCEIHHE
kamHH. [Ipu sTOM cuna A pasnaraercss 1o mpaBwily HapajjiesorpaMMa Ha JiBeé CHIIbl, 0003Ha-
yeHHble cTpenkamu C 1 B; oHM ypaBHOBEIIMBAIOTCS COPOTUBICHUEM MPUJIETAIONINX KaMHeH, B
CBOIO OUepe/b 3AKATBIX MEX]y coceTHUMH. TakuM 00pa3zoM, cuia, JaBsiias Ha CBOJ CHAPYXH,
HE MOJKET €ro pa3pylIuTh. 3aTO CPAaBHUTEIBHO JETKO Pa3pyIIUTh €ro CUJIOH, NeiCcTBYyOMEH 13-
HYTpU. DTO U MOITHO, TaK Kak KIMHOOOpa3Has ¢opma KaMHEW, MEelIaromas UM OIyCKaThCs,
HHUCKOJIBKO HE MPENSATCTBYET UM MOJIHUMAThCS.

7 OmnbIT MNpCACTABIIACT HCKOTOPYIO OIMAaCHOCTDb (CKOpJ'IyHa MOXXKCT BOH3UTHCA B pyKy) u Tp€6y€T OCMOTPUTCIIBHO-
CTH.
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JIUEC.

Pucynoxk 17. [IpyurHa npo4HOCTH CBOJA.

Ckopisyna siiinia — TOT K€ CBOJI, TOJIBKO CIIOHOM. [Ipy naBnenun cHapyxu oH paspymia-
eTcs He TaK JIETKO, KaK MOKHO ObUIO OBl 0’KUIATh OT TAKOTO XPYIKOTo MaTepuana. MoXXHO Mo-
CTaBUTh JJOBOJILHO TSDKEJIBIN CTOJI HO’KKAMH Ha YETBIPE CHIPBIX SHIIA — U OHH HE pa3aaBsaTcs (st
YCTOMUMBOCTH HAJ0 CHAOAMTH siflla HA KOHLIAX TUIICOBBHIMHM PACIIMPEHUSMH; TUIIC JETKO MpH-
CTaeT K U3BECTKOBOW CKOPJIyIIE).

Tenepp Bbl IOHMMAETE, MOYEMY HACEAKE HE NPUXOAUTCSA OIACATLCSA CIOMATh CKOPIYILY
SUL TSHDKECTBIO cBoero Tena. M B To ske Bpemsi cnalblif NTEHYHMK, Kellask BBIUTH U3 IPUPOIHOM
TEMHHUIIBI, 03 Tpy/a MPOOUBAET KIFOBUKOM CKOPJIYILY H3HYTPH.

C J7erkocTpio pasjaMblBasi CKOPIIyNy fidlla OOKOBBIM yIapoM YaWHOW JIOKEUYKH, MBI U HE
[I0J03peBaeM, Kak IPOYHa OHA, KOrJa JABJIICHUE IEHCTBYET HA HEE IIPU €CTECTBEHHBIX YCIOBHUSIX,
U KaKo#l Ha/IexHOM OpoHeil 3aluTuiia npupoia pa3BUBaloIIeecs B Hel )KUBOE CYILECTBO.

3arajiouHasl IPOYHOCTh IJIEKTPHUECKUX JIAMIIOYEK, Ka3aJoCh Obl CTOJb HEXHBIX U XPYII-
KUX, OOBACHSETCS TaK XK€, KaK U MPOYHOCTh SIMYHON CKOpIIymnbl. VX KpenocThs CTaHeT ele mnopa-
3UTENbHEE, €CIIM BCIIOMHUM, YTO MHOTHE U3 HUX (IIYCTOTHBIC, a HE T'a30IOJIHbIE) — ITOYTH abco-
JIIOTHO IyCTHl U HUYTO U3HYTPU HE NMPOTHUBOACUCTBYET JABJICHHUIO BHEIIHEIO BO3ayXa. A Belu-
YMHA JaBJICHUS BO3JyXa Ha AJIEKTPUYECKYIO JIAaMIIOUKY HeMmanas: rpu nomnepeuHuke B 10 cm
JaMIIOYKa CAaBJIMBACTCS ¢ 00EUX CTOPOH cuioro Oonee 75 kr (Bec yenmoBeka). OMBIT MOKa3bIBa-
€T, YTO IyCTOTHAs AJIEKTpHUYECKas JJaMIIOYKa CIIocOOHa BhIEpKaTh Jaxe B 2,5 pas3a Oombliee
JIaBIICHUE.

Iox mapycamu npoTus BeTpa

TpynHo npeacraBuTh cebe, Kak MOTYT MapycHbIE Cyla UATHU IPOTHB BETpa» — WIH, MO
BBIPOKEHUIO MOPSIKOB, UATH «B OelineBuHA». [IpaBma, MOpSK CKakeT BaM, YTO MPSIMO MPOTHUB
BETpa MJTH IO/ MapycaMH HeNb3s, a MOXKHO JBHMIaThCS JIMIIb MOJ] OCTPHIM YIJIOM K Harpaniie-
HUI0 BeTpa. Ho yros aToT Man — OKOJI0 YETBEPTH MPSIMOTO YIiia, — U NPEACTABIAETCA, OXKAITYH,
OJIMHAKOBO HETIOHSTHBIM: IJIBITH JIM MPSIMO MPOTUB BETpPa UJIHU MOJI YITIOM K HeMy B 22°.

Ha nene st0, ogHako, He 0e3pa3yIn4yHO, U MBI ceifuac 0OBSICHUM, KaKUM 00pa3oM MOKHO
CHJION BeTpa MJITH HaBCTpedy eMy NoJ HeGoabuM yrioM. CHauana paccMOTpUM, Kak BOOOIe
JIEICTBYET BETEp Ha Mapyc, T. €. KyAa OH TOJKAeT Mapyc, KOrja IyeT Ha mero. Bel, BEposATHO
JyMaeTe, uyTO BETEp BCEra TOJIKAET Mapyc B Ty CTOPOHY, Kyna caMm ayer. Ho ato He Tak: kyna
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ObI BeTep HU Iyll, OH TOJKAeT Mapyc NEepHeHIMKYISIPHO K IUIOCKOCTH mapyca. B camom nerne:
IyCTh BETEp IyeT B HANpaBJICHUH, YKAa3aHHOM cTpenkamu Ha puc. 18; nuaus AB oOo3Hauaer
napyc. Tak Kak BeTep HamMpaeT paBHOMEPHO HA BCIO IMOBEPXHOCTH Mapyca, TO 3aMEHsSIEM JaB-
JIeHHE BeTpa cuiiol R, mpuiioskeHHOH K cepeluHe mapyca. JTy CWIy pa3liokuM Ha JBe: cuiy Q,
NEepICHIUKYISIPHYIO K Mapycy, ¥ cuiy P, HampaBiaeHHyto Broib Hero (puc. 18, cmpasa). Ilo-
CIIC/IHSAS CHJIa HUKYJIa HO TOJKAeT Mapyc, TaKk KaK TPEHHE BETpa O XOJCT He3HauuTeabHo. OcTa-
eTcs cuiia Q, KoTopasi TOJIKaeT Mapyc MoJ MPSIMBIM YIJIOM K HEMY.

3Has 3TO, MBI JIETKO MOHMEM, KaK MOXKET MapyCHOE CYAHO MATH MOJ OCTPHIM YIJIOM Ha-
BcTpeuy Berpy. Ilycts muaus KK (puc. 19) n3o0paxaer kuieByro TUHHIO cyqHa. Berep myer
IIOJT OCTPBIM YIJIOM K 3TOH JIMHUU B HaIlpaBlICHUH, YKA3aHHOM psJoM cTpeliok. Jlunus AB u3o-
OpakaeT mapyc, ero MmoMeuiarT TaK, YTOObl INIOCKOCTh €ro JIeNuja MONojaM YroJl MeXay Ha-
IpaBJIeHUEM KW M HampasieHueM Betpa. [Ipocnenure Ha puc. 19 3a paznoxenuem cui. Hamop
BETpa Ha Mapyc Mbl H300paxaeM cuioil Q, KoTopas, Mbl 3HaeM, JJOJDKHA OBITh MEPIEHANKYISIPHA
K napycy. Cuiy 3Ty pasiouM Ha JBe: Ciily R, nepneHaIuKyIsIpHyIo K KWII0, U CUIy S, Harpas-
JICHHYIO BII€pell, BAOJb KUJIEBOM JIMHUM CyAaHa. Tak Kak JBWKEHHE CyAHA B HampaBieHuu R
BCTpPEUYACT CHIILHOE CONMPOTUBIICHHE BOJIBI (KWIb B MAPYCHBIX CyJax JAENaeTcs 0YeHb IITyOOKHM),
TO cuja R mouTH MOJHOCTHIO YPaBHOBEIIMBAETCS COMPOTHBICHUEM BOJbI. OCTaeTCs OJ1HA JIMIIb
cuia S, KOTopas, Kak BUAMTE, HallpaBiieHa BIIEPE U, CIIE0BATEIbHO, MTOJBUTAET CYJHO O] yI-
JIOM, Kak Obl HaBCTpeuy BeprS. OOBIKHOBEHHO 3TO JIBH)KEHHE BBITIOJHIETCS 3Ur3aramMu, Kak
noka3zeiBaeT puc. 20. Ha s13pike MOPSIKOB Takoe JABM)KEHUE CyJHA HA3bIBACTCS «JIABUPOBKON» B

TECHOM CMBICJIE CIIOBA.
Bemep Bemep

i

Pucynox 18. Berep Tosikaer mapyc Bcerja moj npsiMbIM YIJIOM K €ro MI0CKOCTH.
Bemeg

i

Pucynok 19. Kak Mo>xHO UITH Ha napycax MpOTUB BETPa.

8 MosxHO J0Ka3aTh, 4YTO CHUJIa S nojrydacr HaHOOJNBIIIOE 3HAUCHUE TOrJa, Korja mjioCKOCTh mnapyca ACIUT NOIOo-
JlaM yroJj MExay HalpaBJICHUSAMU KUJIA U BETpaA.
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Pucynox 20. JIaBupoBKa napycHOTO Cy/Ha.
Mor au Apxume] NOAHATH 3eMJI10?

«/laiiTe MHE TOUKY OIODBI, U sI NOJAHUMY 3eMJI0!» — Takoe BOCKIMIIaHUE JIETEHAa IPUIIU-
ChIBacT ApXuMeny, TeHHaJIbHOMY MEXaHUKY JIPEBHOCTH, OTKPBIBIIEMY 3aKOHBI phluyara.
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Pucynox 21. «Apxumen pbl4aroM nogHuMaeTr 3emutto». I'paBiopa u3 kHuru BapuHboHa
(1787) o mexaHuke.

«OpHaxnapl Apxumen, — untaeM Mbl y Ilnyrapxa, — Hanucan cupakysckomy napro I'mepo-
HY, KOTOPOMY OH OBLJI POJICTBEHHMK M JIPYT, YTO JTAHHOM CHJIOM MOKHO MOJABUHYTH KaKOW Yroi-
HO T'py3. YBIICUEHHBIH CUJION J0Ka3aTeNbCTB, OH MPUOaBWII, YTO eciau Obl ObuTa Jpyrast 3emis,
OH, Tepeii/i Ha Hee, CABUHYII Obl C MECTa HaIlly».

Apxumen 3HaJ, YTO HET TaKOTO rpy3a, KOTOPOTO HENMb3s ObLIO0 Obl HOJHATH CaMoOi craboit
CHJIOH, €CIIU BOCIIOJIb30BATHCS PhlYarOM: CTOUT TOJIBKO NMPHJIOKUTD 3Ty CHITY K OYEHb IJIMHHOMY
IJIeYy ppluara, a KOpOoTKO€E IJIeYO 3aCTaBUTh JAEHCTBOBATh Ha rpys3. I[loatomy oH u ayman, yro,
Hanupas Ha 4pe3BbIYANHO JUIMHHOE IUIEYO phbluara, MOKHO CUJIOH PYK MOJHATH U Ipy3, Macca

KOTOpPOTO paBHA Macce 3eMHOTO mapag.

Ho ecnu Obl BenuKuii MEXaHUK JPEBHOCTU 3HAJ, KaK OTPOMHA Macca 3e€MHOTO Ilapa, OH,
BEPOSITHO, BO3AEPKAIICA OBl OT CBOETO TOPJEIMBOTO BOCKIHIIaHUs. BooOpa3um Ha MrHOBEHHE,
4T0 ApXUMENy JaHa Ta «Apyras 3emiis», Ta TOUKa OMOPbl, KOTOPYIO OH HMCKaj, BOOOpa3uM Ja-
Jiee, 4TO OH M3TOTOBWJI PhIYar HY>KHOU JUTMHBI. 3HAETE JIM, CKOJIBKO BPEMEHHU MOHAA00MIOCH OBl
eMy, 4TOOBI TPy3, PaBHBIN IO Macce 3eMHOMY IIapy, MOJHATh XOTs Obl HA OAMH canTuMeTp? He
MEHee TPUIIATH ThICSY OMIITHOHOB JieT!

9 HO,H BBIPAXKCHUCM «IIOAHATH 3eMITI0» MBI 6y,HGM noapasymeBaThb — 4TOOBI BHECTH OIPCACJICHHOCTD B 3a1a4y —
IIOJHATHC HA 3eMHOM TMOBCPXHOCTHU TAKOI'O I'py3a, MacCa KOTOPOro paBHa Macce HaIlCH IJIaHETEL.
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B camom nene. Macca 3emiu nU3BecTHA aCTpOHOMaMlo; TEJIO0 C TAKOM MAacCOM BECHIIO OBl
Ha 3emie kpyrabsim gyuciom 6 000 000 000 000 000 000 000 ToHH.

Ecnu yenoBek MOKET HEMOCPEICTBEHHO MOJHATH TOJMbKO 60 Kr, TO, Y4TOOBI «HOIHATH
3eMITi0», eMy MOHAJA00MUTCs PUIIOKUTH CBOM PYKH K JUIMHHOMY IIJIeuy pblyara, KOTopoe 0oJiblie
kopotkoro B 100 000 000 000 000 000 000 000 pas!

ITpocToii pacuer yOeauT Bac, 4To, MOKa KOHEL KOPOTKOTO IJieya MoJHUMaeTcs Ha 1 cm,
APYroii KOHEell ONHUIIET BO BCeJIeHHOM orpomuyto xyry B 1000 000 000 000 000 000 kwm.

Taxoif HeBOOOpa3HMMO [UIMHHBIN MyTh JOJDKHA Obuta Obl MPOMTH pyka Apxumena, Hale-
raromiasi Ha pbryar, YTo0bl <IOAHITH 3EMITIO» TOJBKO Ha oauH caHTHMETp! CKONBKO K€ BpeMeH!
noHanooures st aToro? Ecnu cunrtath, uto Apxumes criocoOeH Obul MOAHATH rpy3 B 60 Kr Ha
BBICOTY 1 M B O/1HY ceKyHIy (paboTOCIOCOOHOCTh OYTH B IIEIYIO JIOMIANHYIO cuiy!), To u To-
raa ans «noanatus 3emnu» Ha 1 cm motpedyercs 1000 000 000 000 000 000 000 cexynna, umu
TPUALATH ThICAY OMITMOHOB JieT! 3a BCIO CBOIO JONTYIO KU3Hb ApXHUMeEJ, Halupas Ha pblyar, He
«moIHsT OBl 3eMiIM» JJake Ha TOJIIIMHY TOHYAHIIero Bojoca. ..

Huxkakue yxuuipeHus: reHHalbHOro n300peTaTesis He IOMOIJIM Obl €My 3aMETHO COKPATUTh
ATOT CPOK. «30JI0TOE NPABUIO MEXAHUKH» TJIACHUT, YTO Ha BCSIKOW MAIllMHE BBIUIPHILI B CHJIE He-
M30€KHO COTPOBOXKIAECTCS COOTBETCTBYIOIIECH MOTEpE B JUIMHE MEpPEeMEIICHHUs, T. €. BO BpeMe-
Hu. Ecnu Obl maxe Apxumen oBen OBICTPOTY CBOEH PYKM /0 BEIHYAMIIEH CKOPOCTH, Kakas
BO3MOHa B npupoje, — 10 300 000 kM B cekyHay (CKOpOCTH CBETa), TO W MPH TakoM (aHTa-
CTHYECKOM JIOMYIICHUH OH «IOJHSI Obl 3eMiIr0» Ha 1 CM JIMIIb MMOCIHE JECATH MUJUTHOHOB JIET
paboThI.

Kroab-BepHOBCKHUH cui1a4 B popMmyJia Jiliepa

Ber momuute y XKrons Bepna cunava-atiiera Matudy? «BemnukosnenHas rojosa, mpormop-
[IMOHANIbHAS UCTIOJUHCKOMY POCTY; TPY/b, MOX0Xasi HAa Ky3HEUHBIH MeX; HOTH — KaK XOpOIlre
OpeBHA, PYKH — HACTOSIIKE TOIBEMHBIE Kpambl, C KyJTaKaMH, TIOXOXUMH Ha MOJIOTHI...» Bepo-
STHO, M3 TIOJIBUTOB ATOTO CHJjIavya, OMUCAHHBIX B pomane «Maruac Cangopd», BaM maMsTeH I0-
pasuTeIbHBIN ClTydaid ¢ CyqHOM «TpaboKoJI0», KOT/Ia HAIll THTAHT CHJIOW MOTYYHX PYK 3aJIepiKa
CITYCK IIeJIOTO KOpaoJIs.

BoT kak paccka3bIBaeT pOMaHHCT 00 ITOM TOJIBHTE!

«CynHo, 0CBOO0XKIEHHOE YK€ OT MOJAMOPOK, KOTOPhIE MOAACPKHUBAIH €ro Mo 00KaM, ObLIO
TOTOBO K CHycKy. JlocTaTOyHO ObUIO OTHSTH IIBAPTOB, YTOOBI CYIHO HA4alo CKOJB3UTh BHU3.
VYxke ¢ IO KUHBI TUIOTHUKOB BO3UIIMCH O] KMJIEM CYAHA. 3PUTENHU C KUBBIM JTIOOOMBITCTBOM
CIeIUIIN 3a omepaiueii. B 3ToT MoMeHT, 000THYB OeperoBoii BHICTYII, MOSBUIACH YBECEIUTEIb-
Has sixTa. UTOOBI BOMTH B MOPT, SAXTa JOJDKHA ObUIa MPOTH niepen Bep(dbio, I/ie MO0 TOBISLIIN
CIycK ,, Ipabokoiio”, 1, Kak TOIBKO OHA MOJaa CHUTHAJ, MPUIILUIOCH, BO H30€kKaHHe BCAKHUX CITy-
YaifHOCTEH, 3a/IepKaTh CIMYCK, YTOOBI CHOBA MPUHATHCS 3a JENI0 MOCHE MPOX0Ja SXThl B KaHAI.
Ecnu 651 cyna, — 071HO, CTOsIBILIEE MOMEPEK, APYroe, MoABUraroieecs ¢ 00IbIIoi ObICTPOTOI, —
CTOJIKHYIIUCH, SIXTa MOTUOIa OBl.

Pabouune mepecranu crydath MOJIOTKaMu. Bce B30pBI ObLTH YCTPEMIIEHBI Ha TPallMo3HOE
CyIlHO, Oembie mapyca KOTOpOro Ka3zajauch M030J0YeHHBIMU B KOocbiX ydax Conxia. Ckopo sixTa
OUyTHJIACh KaK pa3 MpoTUB Bep(du, T1ie 3aMeplia ThiCIuHas TOJMa J00OMBITHRIX. Bapyr pa3mancs
KpUK yxkaca: «Tpabokoso» 3akayasioch U MPUILIO B IBUKEHHE B TOT CAaMbIi MOMEHT, KOTJa sIXTa
MOBEpHYJach K HeMy mTtupbopToM! O6a cyaHa TOTOBBI OBUTH CTOJKHYTHCS; HE OBLIO HU BpeMe-
HU, HU BO3MOXXHOCTH MOMEIIATh TOMY CTOJIKHOBEHHUIO. «Tpaboko10» OBICTPO CKOJIB3UIO BHU3
M0 HAKJIOHY... benblil AIMOK, OSIBUBIIMICS BCIEACTBUE TPEHUS, 3aKPYTUIICS TIEPE]] €r0 HOCOM,
TOT/Ia KaK KOpMa MOrpy3miach yKe B BOJy OyXThI (CyIHO cryckaioch kopmou Briepea. — 5. I1.).

Bapyr mosBnsieTcss 4enoBeK, CXBaThIBAET IIBAPTOB, BUCAIIUN y miepeaHeil yactu «Tpabo-

10 O TOM, KaK OHa ObLIa onpeaciicHa, CM. ((3aHI/IMaTCJ'H>HyIO aCTPOHOMHUIO».
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KOJIO», U CTapaeTrcsl yAep)KaTh €ro, NMPUTHYBIIMCH K 3emiie. B OJHYy MHHYTY OH HamarbIBaeT
IIBApTOB Ha BOUTYIO B 3€MIIIO JKEJIE3HYIO TpyOy M, PUCKYS OBITH pa3/laBICHHBIM, JEPKUT C He-
YeJI0BEYECKON CHIION B pyKax KaHaT B mponospkenue 10 cexynn. Hakonen mBapToB 0OpbIBaeT-
cs1. Ho atux 10 cexyna 6b110 1ocTaToyHO: «TpaboKosI0», MOTPY3UBLIMCH B BOY, TOJIBKO CIIETKa
3aJIeTI0 AXTY U MIPOHECIIOCH BIEPE.

SIxTa Obula craceHa. Uto kacaercs yeloBeKa, KOTOpOMY HUKTO He yCIes AaKe MPUNWTH Ha
MOMOIIlb, — TaK OBICTPO M HEOXKUAAHHO BCE MPOU30IILIIO, — TO 3TO ObLIT MaTudy».

Kak u3ymuiics Obl aBTOp poMaHa, ecii Obl €My CKa3ajiH, YTO Ul COBEPLICHHUS 110100HOTO
MI0JIBUTA HE HYXKHO BOBCE OBITh BEJTMKAHOM M 00sanath, kKak MaTtudy, «cuioro turpa». Kaxmprii
HaXOIYMBBIA YEI0BEK MOT OBI CIEIaTh TO e camoe!

MexaHHKa y4UT, YTO IPU CKOJBKEHHH KaHaTa, HABUTOTO Ha TyMOy, CHJIa TPEHHS JJOCTH-
raet 0oJbIoi BennyuHbl. UeM Oosbliie 4nciio 000pOTOB KaHaTa, TEM TPEHUE OOJIbILE; PABHIIO
BO3paCTaHMsI TPEHHSI TAKOBO, YTO, C YBEJIIMYEHUEM YHCIIa 00OPOTOB B MPOrpeccUr apudmernde-
CKOM, TpEHHE pacTeT B Iporpeccun reomerpuueckoit. [loatomy naxe cinalbiii peGeHOK, Aepka 3a
cBOOOJHBIN KOHell KaHaTa, 3 — 4 pa3a HaBUTOrO Ha HEMOJBIKHBINA Baj, MOXKET YpaBHOBECUTh
OTPOMHYIO CUITY.

Ha peyHbIX MapoXOJHBIX MPUCTAHAX MOJPOCTKM OCTAHABIMBAIOT 3TUM MPUEMOM MOIXO-
JSIMe K IPUCTaHsIM HapoXobl ¢ COTHEH maccaxupos. [lomoraer uMm He peHOMEHanbHas cuiia
UX PYK, @ TPEHHE BEPEBKU O CBAIo.

3uamenuThli MaTeMaTuk XVIII Bexa Diinep ycTaHOBHI 3aBUCHUMOCTbH CHJIBI TPEHHUS OT
quciaa 000pOTOB BEPEBKU BOKPYT cBau. [l TeX, KOro He MyraeT CXKaThIi A3bIK aareOpanyecKux
BBIPAXKEHUH, IPUBOAUM 3TY IIOYUUTENBHYIO popMyIty Difnepa:

i ﬁ,mu

3neck F — Ta cuia, mpoTHB KOTOpOil HampasieHo Hamie ycunue f. BykBoit e 0003HaueHO
yucio 2,718... (ocHOBaHME HATypalbHBIX JorapudmoB), K — kodpPuIMEHT TpeHUs MEXIy Ka-
HATOM M TyMOOIi. BykBoif a 0003HAYEeH «yroy HAaBUBAHUS», T. €. OTHOLIEHUE JJIMHBI IYTH, OXBa-
YEHHOH BEPEBKOM, K pauyCy 3TOU IyIH.

[Tpumenum ¢opmyiny K TOMy ciaydaro, KoTopslii onucan y JKrons Bepna. PezynbTar nosy-
YUTCS opasutTenbHbld. Cuol F B JaHHOM ciiydae SIBISIETCS CHJIA TATH CY/IHA, CKOJIB3SIILETO IO
noky. Bec cynna u3 pomana uzBecteH: 50 tonH. ITycts nHaknon cramens 0,1; Torna Ha kaHat
JeicTBOBAJI HE MOHBIN Bec cyaHa, a 0,1 ero, T. e. 5 Tonn, um 5000 kr.

Hanee, Bennunny K — koadduimenTa TpeHus KaHata o JKele3Hyro TyMOy — OyJieM CUHMTaTh
paBHoii 1/3. BenmuuuHy a JIerko ONpeneinM, ecii nmpuMeM, uto Matudy oOBMII KaHAT BOKPYT
TyMOBI Bcero Tpu pasza. Toraa

CRavbr o
G=———=6
r
MOJICTABHMB BCE ITH 3HAUCHMsI B MPHUBEJCHHYIO BbIlIe (GopMyny Diinepa, MoiydynuM ypaBHe-

HUE
5000= f*2,725"5 = 67

HewussectHoe f (T. e. BenmMumMHy HEOOXOJUMOrO YCHIIUSI) MOYKHO OMNPEACIUTH U3 ITOTO
ypaBHEHUs1, IPUOETHYB K OMOILH JIOTapu(MOB:

Lg 5000 =Ig f+ 2nlg 2,72, otkyna f = 9,3 kr.

Wtak, 4T0Obl COBEPIINTH MOJBUI, BEJIHKAHY IOCTATOYHO OBUIO TAHYTh KaHAT C CHJION
ik 10 kunorpammos!

He nymaiite, uro 3Ta nugpa — 10 Kr — TOJIBKO TeopeTHUYecKast M 4TO Ha jejie moTpedyercs
ycunue ropaszio Oosbiiee. HanpoTus, Hamn pe3ynbTar Jake MpeyBeIUYeH: MpU MEHbKOBOHN Be-
pPEBKE U JEpEeBSHHOM cBae, Korna kodp¢uuueHT TpeHus K Oosplie, ycuiaue morpedyercs a0
CMELIHOTO HUYTOXKHOE. JIuIb Obl BepeBKa ObLIa TOCTATOYHO KperKa M MOTJIa BbIAEp)KaTh HATA-
JKEHHe, — TOT/1a Aaxke cralblii peOeHOK MOT Obl, HABUB BEPEBKY 3 — 4 pasa, He TOJIBKO MOBTOPUTH
TIOJIBUT XKIOJIb-BEPHOBCKOTO OOTaThIps, HO M IPEB30UTH €rO.

OT 4ero 3aBMCHT KPenocThb y3JI0B?
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B 00bIICHHOM KU3HU MBI, CaMU HE TI0JI03PEBasi, 4acTO IMOJIb3YeMCs BBITO/I0H, Ha KOTOPYIO
yKa3biBaeT HaMm (popmyna Dinepa. UTo Takoe y3eln, Kak He OeueBKa, HABUTas Ha BAJUK, POJIb
KOTOPOT'O B JIaHHOM CJIy4ae MIpaeT apyras 4acTh TOH ke OeueBku? Kpemnocts BCAKOro poaa y3-
JIOB — OOBIKHOBEHHBIX, «OECEIOYHBIX», KMOPCKHMX», 3aBSA30K, OAHTOB H T. I1. — 3aBHCUT HUCKIIIO-
YUTEIBHO OT TPEHHsI, KOTOPOE 37€Ch BO MHOTO pa3 YCHJIMBAETCS BCIEICTBHE TOTO, YTO LIHYPOK
oOBUBaeTcsl BOKpYT ce0si, Kak BepeBKa BOKPYr TyMObI. B aTomM HeTpyaHO yOenuThbes, mpociaeuB
3a u3rubamu mHypKa B y3ne. Uem Oobie u3ruboB, yeM Oosibiie pa3 OeueBka 0OBUBAETCS BO-
KpYT ce0st — TeM OO0JIbIIe «yroJl HABUBAHUS» U, CIICIOBATEIBHO, TEM KpEIye y3erl.

Becco3HarenbHO MONB3yeTCss TEM Ke OOCTOSTENILCTBOM M MOPTHOM, MPHIINBAs MTyTOBHILY.
On MHOTO pa3 0OMaThIBaE€T HUTh BOKPYI' 3aXBaU€HHOT'O CTEKKOM Y4acTKa MaTepUH U 3aTeM 00-
pBIBaET €e; eciaM TOJIbKO HUTKA KperKa, MyroBUIA HE OTHOPETCs. 31eCh MPUMEHSETCs Y)Ke 3Ha-
KOMOE€ HaM NpaBWJIO: C YBEIMYCHHEM yHciia 000pOTOB HUTKH B MPOTrPECCUHU apu(METHUECKOM
KPEMoCTh IIUThS BO3PACTAET B IPOTrPECCUU T€OMETPUIECKOM.

Ecnu Obl He ObUIO TpeHUs, Mbl HE MOIJIM OBl MOJIb30BAaTHCS MyTOBULIAMH. HUTKU pa3MoTa-
JUCH OBl MO/ UX TSKECTHIO U IIYTOBUIIBI OTBAIUIIMCH OBI.

Ecsin 061 He ObLJI0 TPeHUst

Bbl BuauTE, Kak pazHOOOpa3HO U MOPOI HEOKUIAHHO MPOSIBISETCS TPEHUE B OKPYXKAro-
el Hac oOctaHoBKe. TpeHne MpUHUMAET ydacTue, U IMPUTOM BeCbMa CYIIECTBEHHOE, TaM, TJie
MBI O HEM Ja)kKe U He Mojo3peBaeM. Ecmu Obl TpeHHE BHE3AIMHO MCYE3JI0 U3 MUpPA, MHOXXECTBO
OOBIYHBIX SIBJICHUH MPOTEKAIO ObI COBEPIIEHHO MHBIM 00Pa30M.

OdeHb KpacOYHO MHUIIET O POJIH TPeHUs PpaHIry3cKuit pusuk ['minbpom:

«BceMm Ham Cilydasioch BBIXOJAUTBH B TOJIOJIEAMIY: CKOJIBKO YCHJIMH CTOMJIO HaM YIEpKH-
BaThCsl OT MAJCHHUS, CKOJIbKO CMEIIHBIX JBMKEHUN MPUXOJUIOCH HAM MPOJENbIBaTh, YTOOBI ycC-
TosiTh! DTO 3acTaBiseT HaC MPHU3HATH, YTO OOBIYHO 3eMIIS, MO KOTOPOM MBI XOIUM, 00Iamaer
JParolleHHBIM CBOMCTBOM, Ojaromapsi KOTOpOMY MBI COXpaHseM paBHOBECHE 0e3 OCOOBIX yCH-
nui. Ta ke MbICIb BO3HHUKAET y Iac, KOrJa Mbl €€EM Ha BEJIOCHUIIEE MO CKOJIB3KOW MOCTOBOM
WJIM KOTJIa JIOIIA b CKOJIB3UT MO acdanbTy u naaaeT. M3yuas mogoOHbIe SBIECHUS, Mbl TPUXOIUM
K OTKPBITHIO TEX CIEICTBHM, K KOTOPBIM IPUBOIAUT TpeHUE. VHKEHEPBI CTPEMATCS MO BO3MOXK-
HOCTH YCTPaHUTh €ro B MAllMHAX — U XOPOLIO JAENarT. B mpuKIagHOW MEXaHUKE O TPEHHUH IO-
BOPUTCS KaK O KpalHE HEXKEJIATEJIbHOM SIBJIEHUH, U 3TO IPABUIIBHO, — OJHAKO JIMILIb B Y3KOM,
crienuanbHoi obnactu. Bo Bcex mpouyux cirydasix Mbl JOJDKHBI OBITh OJaroapHbl TPEHUIO: OHO
JaeT HaM BO3MOXKHOCTb XOJUTh, CHIIETh U paboTaTh 0€3 OMaceHus, YTO0 KHUTH U YePHUIHHHIIA
yIaayT Ha TOJI, YTO CTON OYAeT CKOJB3UTh, MOKA HE YIPETCS B YroJ, a Mepo BBICKOJB3HET U3
MajblieB.

TpeHne npencraBisieT HACTOJIIBKO PACIPOCTPAHEHHOE SIBJIEHUE, YTO HaM, 3a PEAKUMU HC-
KIIFOYEHUSIMU, HE IPUXOAUTCS IPU3BIBATH €70 HA MIOMOLLb: OHO SBJISETCS K HAM CaMo.

Tpenue crnocoOCTByeT ycTOWYMBOCTU. [ITOTHHMKM BBIPaBHUBAIOT MOJ TaK, YTO CTOJIBI U
CTYJIbSl OCTAOTCS TaM, KyJa UX MOCTaBUIM. biroga, Tapenku, cTakaHbl, IIOCTABJIEHHBIE HA CTOJ,
OCTAIOTCSI HETIOABIKHBIMU 0€3 0COOBIX 3a00T ¢ Halllell CTOPOHBI, €CIIH TOJBKO JIEN0 HE MPOUC-
XOJIUT Ha MapOXO0JI€ BO BPEMS KAUKHU.

Boo6pa3uM, 4To TpeHHe MOXKET ObITh YCTPAHEHO COBEpIIEHHO. Toraa HUKakue Tena, Oyab
OHH BEJIMYMHOIO C KAMEHHYIO TJIbIOY MIIM Malibl, KaK MECYMHKHM, HUKOTJa HE yJepKaTcs OJHO Ha
JIpYroM: Bce OyleT CKOJNb3UTh M KaTUTHCS, TIOKA HE OKaKeTCs Ha oJHOM ypoBHe. He Oynp Tpe-
HUs, 3eMJIs IpeICTaBIsIa Obl map 0e3 HEPOBHOCTEH, TOJJOOHO KUKOMY.

K sTomy MOKHO npuOaBUTh, YTO MIPU OTCYTCTBUH TPEHUS TBO3/IM M BUHTHI BBICKAIb3bIBAIU
ObI U3 CTEH, HU OJTHOM BEIlM HeNb3s ObLIO ObI yAepKaTh B pyKaxX, HUKAKOW BUXPh HUKOT/Aa Obl HE
npeKpariaics, HIKakoi 3ByK HE YMOJIKal Obl, a 3By4asl ObI OECKOHEUHBIM 3XOM, HEOCIa0HO OT-
paxasch, HallpuMep, OT CTEH KOMHATHI.

Harnsaaelii ypok, yoexnaromuii Hac B OTPOMHOM BaXKHOCTH TPEHUS, JaeT HaM BCSIKUU pa3
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rojoseauna. 3acCTUTHYTHIE €10 Ha YJHUIE, Mbl OKa3blBaeMcsi OECIIOMOIIHBIMU M BCE BPEMsI pHC-
KyeM yrnacTh. BoT moyunrenbHas BbAepiKKa U3 razeTsl (nexadpp 1927 r.):

«JlongoH, 21. BceneacTBue CHIIBHOW TOJIOJETUIBI YIMYHOE M TpaMBalHOE JBMOKEHUE B
Jlonnone 3ameTtHo 3arpyaHeHo. Oxono 1400 yenoBek MOCTymuio B OOJBHMIBI C MEPEIOMaMHU
PYK, HOT U T. J.».

A o -
Y 5?{;”/ G
[l D
Pucynox 22. BBepxy — HarpyKeHHbIE CaHU Ha JIEJSHON Jopore; aBe jomaau Be3yT 70
TOHH Ipy3a. BHu3y — nensgnas nopora; A — konest; B — nono3s; C — ynminoTHeHHsli cHer; D — 3em-
JIIHOE OCHOBAHME JJOPOTH.
«IIpu cronknoBenun BONm3u ["aiig-Ilapka Tpex aBTOMOOMIEH M ABYX TpaMBaWHBIX Baro-
HOB MaIlIMHBI OBIJIM COBEPILIEHHO YHUYTOKEHBI U3-3a B3pbIBA OCH3MHA. ..»
«[Tapux, 21. Tononenuua B Ilapmwke U ero mpuropoaax BbI3Bala MHOTOYHCIICHHBIE HE-
CYACTHBIE CIIy4aH...»
OnHaKko HUYTOXKHOE TPEHUE Ha JIbJY MOXKET ObITh YCHEUIHO HMCIOJIb30BAaHO TEXHUYECKH.
V>xe 0ObIKHOBEHHBIE CaHM CITY)KaT TOMY npuMepoM. Ele nmydinie CBHAETENBCTBYIOT 00 3TOM TaK
Ha3bIBacMbI€ JICASHBIE JTOPOTH, KOTOPBIE YCTPaMBAJIM JJIs BBIBO3KH Jieca C MecTa PyOKH K xKe-
JIC3HOW JIOpOTe MIIM K IMyHKTaM cruiaBa. Ha takoii qopore (puc. 22), UMEIOIIEH r1aikue JICAsHbIC
PENbCHI, ABE JIOIIAIH TaIlaT caHu, HarpyxeHHble /0 ToHHaMu OpeBeH.

dusnyeckass NpUYMHA KatacTpodbl «HearwckuHa»

W3 cka3aHHOro ceiiuac He CieyeT JAeiaTh MOCHEIIHOrO BBIBOJAA, YTO TPEHUE O JIeJ HU-
YTOKHO TPHU BCAKUX 00CTOSITENbCTBAX. Jlake mpH TemmepaType, OJIM3KOH K HYJI0, TPEHHUE O Jie
ObIBaeT HEpeIKO JOBOJIBHO 3HAYUTENBHO. B ¢BsA3M ¢ pabOTOMN JIEIOKOJIOB TIIATENIBHO U3Y4aloCh
TpEHUe JIbJIa MOJSPHBIX MOpEHl O cTanbHYyI0 00MKBKY Kopabisa. Oka3anoch, YTO OHO HEOXKHUIaH-
HO BEJIMKO, HE MEHbILIE TPEHHUS JKeJe3a Mo xkKeyezy: KOdPPHUIMEHT TPeHU MOBOM CTalIbHOM Cy-
JoBO# 00mMBKH 0 Jien paseH 0,2.

YroObl MOMATH, KaKOE 3HAYCHHE MMEeT 3Ta Iudpa JUid CyA0B IpH IJIABaHUU BO JIBAAX,
pasbepemcst B puc. 23; OH M300pakaeT HampaBJeHue cui, AedcTByrommx Ha 6opt MN cyana
npu Hanope abjaa. Cuna P naBneHus apaa pasznaraercs Ha JBe CUibl: R, mepneHauKymnsIpHyo K
6opty, u F, HampaBieHHYIO 10 KacaTeabHOU K OopTy. Yrou Mexay P u R paBeH yriy a HakjioHa
6opta k Beprukanu. Cuna Q TpeHus npaa o 60pT paBHa cuie R, yMHOXKEHHOM Ha KO3(PUIIMEHT
Tpenus, T. €. Ha 0,2; umeem: Q = 0,2R. Ecnu cuna tpenus Q menbie F, mocnenHss cuna yBie-
KaeT HalMparollui Jied MOJA BOAY; Jell CKOJB3UT BAOJb OOpTa, HE ycleBas NMPUYUHUTH CYIHY
Bpen. Ecnu ke cuna Q Gosbie F, TpeHHe MenaeT CKOJIbXEHUIO JIBAUHBI, U JIe] IPU MTPOA0IIKH-
TEJILHOM HAIllope MOKET CMATh U MPOJaBUTh OOPT.
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Pucynok 23. «Yenrockun», 3aTepThii BO Jbaax. BHu3y: cuiel, neiictyromue Ha 6opt MN
CyJIHa IIPU HATIOpE JIbJA.

Korma xe Q «F? Jlerko BuaeTh, 4To

F=Rtga;

CJIEZIOBATEINILHO, JOJKHO CYIIECTBOBATh HEPABEHCTBO:

Q «R tg a;

a tak kak Q = 0,2R, To nHepaBencTBO Q «F MPUBOIUT K Ipyromy:

0,2R «R tg a, nnu tg a» 0,2.

[To Tabnuuiam oThICKUBaeM yroJ, Tanrerc kotoporo 0,2; on paBen 11°. 3nauur, Q «F T0-
rna, korga a»11°. Tem cambIM ompezensiercs, Kakoid HakKJIOH OOpTOB KopaOis K BepTHUKAIU
obecrnieynBaeT 6e30MacHOE MJIaBaHKUE BO JIbAAX: HAKJIOH JAO0JDKEH ObITh He MeHbIne 11°.

OOpartumcs Tenepb K Tubenu «YemrockuHa». DTOT MapoXoJ, HE JEJOKOJ, YCIEIIHO Ipo-
I11eJ1 BECh CEBEPHBII MOPCKOU MyTh, HO B BepHHIroBOM MpOJIMBE 0KA3aJICs 3aKaThIM BO JIBAAX.

JIpnpl yHecn «YemockuH» naneko Ha ceBep W pasnaBuwin (B despane 1934 r.). [IByxme-
CSIYHOE FepOMYEcKOe NMpeObIBAHNE YETIOCKHHIIEB Ha JIbAUHE U CIIACCHUE UX FePOsIMU-JIETUYNKAMU
COXpPaHWJIOCh Y MHOTHUX B NamsATH. BoT onmcanue camoit kaTacTpogsl:

«Kpenkuii Metan Kopmyca cai He cpasy, — COO0IIa M0 pajuo HadyalbHUK HKCTIICTULIH
O. 10. IlImunar. — Bunxo ObuIO, Kak JbJAMHA BAABJIMBAETCS B OOPT M KAk HaJ| HEIO JHCTHI 00-
IIMBKH My4aTcs, U3rudasch Hapyxy. Jlex mpoaoimkan mMeieHHOe, HO HEeOTpa3suMoe HacTyIuie-
Hue. BenydueHHbIe jKene3Hble IMCThI OOIMBKU KOpITyca pa3opBajiKch Mo mBy. C TPECKOM JeTenu
3aKJenKkd. B oHO MrHOBeHHE JIeBbIH OOPT mapoxoia OblT OTOPBAH OT HOCOBOTO TPIOMa JIO
KOPMOBOT'O KOHIIA NAJTYOHI. .. »
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[Tocne TOrO, YTO CKa3aHO OBUIO B 3TOW CTaThe, YUTATEIIO JOJDKHA OBITh MOHATHA (pru3nye-
CKasi MPUYMHA KaTacTPO(QBI.

OTcrozia BBITEKAIOT M MPAKTUYECKHUE CIEJCTBUSA: IPU COOPYKEHHH CYIOB, IPEIHA3HAYCH-
HBIX JJIS TUTaBaHUS BO JIbJAX, HEOOXOAMMO MpHUIaBaTh OOpTaM MX HAJISKAIIUN YKIOH, a UMEH-
HO He MeHee 11°.

CaMoypaBHOBeIIMBAKOMIASICS MAJIKA

Ha yka3zarenpHble nanblbl pacCTAaBIEHHBIX PYK MOJIOXKUTE MNIAJKYIO NAIKY, KaK [T0OKa3aHO
Ha puc. 24. Tenepp ABHUraiiTe maublibl HABCTpEUy APYT APYTY, MOKa OHU COMIYTCS BILJIOTHYIO.
Crpannas Benip! OkakeTcs, YTO B 3TOM OKOHYATEIbHOM IIOJIOKEHUU IaJIKa HE ONPOKUIbIBAET-
Csl, @ COXpaHAET paBHOBECUE. Bbl MpOJENIbIBa€TE ONBIT MHOTO Pa3, MEHss NIEPBOHAYAIBHOE I10-
JIO)KEHUE NaNbLIEB, HO PE3yJbTaT HEM3MEHHO TOT €. IaJKa OKa3bIBAETCS yPaBHOBEILIEHHOM.
3aMeHUB MaJIKy YEePTEKHOU JMHEUKOH, TPOCThIO ¢ HaOAIJAITHUKOM, OMJUIMAPAIBIM KHEM, I10-
JIOBOH IETKOM, — BBl 3aMETUTE Ty kK€ OCOOCHHOCTh. B uem pasrajka HeoxuaaHHoro ¢uHana?
IIpexxne Bcero sICHO cienyrollee. pa3 Iajka OKa3blBacTCsl YPaBHOBELIEHHOW Ha IPUMKHYTBIX
naJbliax, TO SICHO, YTO MaJbIlbl COIUIUCH O/ LIEHTPOM TSDKECTH MalIKU (TeI0 OCTaeTcsl B paBHO-
BECHUHU, €CIU OTBECHasl JUHUSA, NPOBEJIEHHAs W3 LEHTPAa TSHKECTH, NMPOXOAUT BHYTPHU I'DaHULL
OTIOPBI).

Korpa manbipl pa3aBuHyThl, OoJbllias Harpy3ka HPUXOIMTCS Ha TOT Majell, KOTOPBIH
OmKe K HeHTpy TsbkecTH nanku. C JaBiIeHHeM pacTeT U TpeHHue: nasen, oosee OJU3KUN K IeH-
TPY TSKECTH, UCIIBITHIBAET OOJIbIlIee TPEHHUE, YeM ynaneHHbIH. [loaToMy ONM3KHI K LEHTPY TH-
JKECTH TaJIel] HE CKOJIB3UT MO/ MAJIKOM; JBUIraeTCs BCErJa JIMIIb TOT Majell, KOTOPhIM Jajbllie OT
9Toi TOYKH. Kak TONBKO JBUraBIIMKCS Tajel] OKaXeTcs ONMMKe K LIEHTPY TSKECTH, HEKEeNU
JPYroi, Manblibl MEHSIOTCS POJIIMHU, TaKOW OOMEH COBEpIIAETCS HECKOJBKO pa3, MOKa MaJbLIbI
HE COMIyTcs BIUIOTHYHO. M Tak Kak ABMXKETCA KaKIblM pa3 TOJBKO OJUH U3 NajJbLEB, UMEHHO
TOT, KOTOPBII Jajbliie OT LEHTpa TSHKECTH, TO €CTECTBEHHO, YTO B KOHEUHOM IOJIOKEHUH 00a
NaJIbLIA CXOAATCS MO/ LIEHTPOM TSKECTH MAJKH.

Pucynox 25. ToT 5xe OnbIT ¢ MoJIoBoH 1meTkoi. [louemy Becbl He B paBHOBECHHU?
[Ipexxae 4eM ¢ ATUM OMBITOM IOKOHYHTH, HOBTOPUTE €ro C IMOJOBOW meTkoil (puc. 25,
BBEPXY) M MOCTaBbTE Mepe co00il Takoi BOMPOC; €CiM pa3pe3aTh IETKY B TOM MeCTe, TJe OHa
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MOIMTUPACTCS MATbIaMH, U TIOJI0XHUTh 00€ YacTH Ha pa3Hble Yaliku BecoB (puc. 25, BHU3Y), TO
KaKasi yalllka MmepeTsHEeT — C MAJKOW WIH CO MIETKOH?

Kazanoce Obl, pa3 00e 4acTH IIETKH ypaBHOBEIIMBAJIM OJHA APYryl0 Ha MaJbLaX, OHH
JIOJKHBI YPAaBHOBEIIMBATHCS M HA YAllKaX BECOB. B JAEHCTBUTENBHOCTHM K€ YallKa CO LIETKOMU
nepetsiHeT. O MpUYMHE HETPYAHO JOTANAThCs, €CIIM MPUHATH B pacyeT, 4To, Korja MIeTKa ypaB-
HOBEIIMBANIaCh Ha MajbllaX, CUJIBI Beca 00EHX YacTei MPUIIOKEHBI ObUIM K HEPAaBHBIM ILJICUYaM
pplyara; B CiIydae K€ BECOB T€ K€ CUJIbI IIPUIIOKEHBI K KOHIIAM PAaBHOIUIEUErO pblyara.

s «[laBunboHa 3aHMMATENhHON HayKu» B JICHUHTPaICKOM Mapke KyJIbTyphl MHOIO OBLI
3aKa3aH HabOp MaJIOK C Pa3IMYHBIM MOJOKEHHUEM LIEHTPA TSKECTH; MAIKH PA3HUMAINCh Ha JIBE
OOBIYHO HEPABHBIE YAaCTH KaK pa3 B TOM MECTe, TJie HaXOIUJICS IEeHTp TshkecTu. Kiaas 3Tu yactu
Ha BECHI, TIOCETUTENH C YIUBJICHUEM YOCKIAIUCH, YTO KOPOTKAs YacTh TsOKENee JITUHHOM.

NnaBsa Tpetba. KPYTOBOE NBUXEHUE.

ITouemy He majgaeT BpamawMiics BOTYOK?

W3 thicsy mrozel, 3a0aBNsABIIMXCS B JIETCTBE C BOJYKOM, HE MHOTHE CMOTYT MPaBUILHO
OTBETUTH Ha 3TOT Bompoc. Kak, B camoMm Jene, 0OBSICHUTH TO, YTO BPALIAIOIIUIACS BOJUYOK, IMO-
CTaBJICHHBI OTBECHO WJIM Ja)K€ HAKJIOHHO, HE ONPOKUIBIBACTCS, BOIPEKH BCEM OXKHMJIAHHSIM?
Kakas cuna ynepKuBaeT ero B TakOM, Ka3ajoch Obl, HEYCTOHYHMBOM TOJIOKEHUU? Pa3Be TsoKecTbh
Ha HEero He JIEHCTBYeT?

31ech IMEET MECTO BeChbMa JII0OOTBITHOE B3auMo/ieiicTBre cuil. Teopus BOJIYKa HENpOCTa,
U yriyOJsThesa B Hee Mbl HE cTaHeM. HameTuM JHIb OCHOBHYIO PHUYMHY, BCIEICTBHE KOTOPOt
BpALLIAIOLIMKCS BOJIYOK HE NaJaeT.

Ha puc. 26 u3o0pakeH BOJYOK, BpalllaloIlUiics B HanmpaBieHUU cTpenok. OOpaTute BHU-
MaHUe Ha 9acTb A ero 000JKa U Ha 4acTh B, MPOTUBOMONOXKHYIO eii. YacTh A CTpEeMUTCS JBH-
raTeCs OT Bac, 4actb B — k Bam. IIpocnenure Teneps, Kakoe ABUKEHUE IIOIY4arOT OTU YacCTH,
KOTJla Bbl HAKJIOHSETE OCh BOJUYKA K cebe. DTUM TOJIYKOM BBl 3aCTaBJIIETE 4acTh A JIBUTAThCA
BBEPX, 4acTb B — BHM3; 00€ 4acTH MOJy4arOT TOJYOK MOJ MPSIMBIM YIJIOM K UX COOCTBEHHOMY
IBIKeHUI0. Ho Tak kak mpu OBICTPOM BpallleHHMM BOJIYKA OKPY)KHAs CKOPOCTh YacTed IHCKa
OUYCHb BEIIMKA, TO cOO0IIaeMasi BAMU HE3HAUUTENIbHAsI CKOPOCTb, CKJIQABIBAsICh C OOJIBIION Kpy-
rOBOIl CKOPOCTBIO TOYKH, JIA€T PaBHOACUCTBYIOIIYIO, BeCbMa OJIM3KYIO K 3TOH KpyroBOH, — M
JBYDKEHUE BOJIYKA MOYTH He MeHsieTcsi. OTCro/1a MOHATHO, TOYEMY BOJIYOK KakK Obl COMPOTHBIIS-
eTcsl TOIBITKE ero ONpOKUHYTh. UeM MaccuBHEE BOJYOK M 4eM ObIcTpee OH Bpalaercs, TeM
YIIOpHEE IPOTUBOAECUCTBYET OH OIPOKHUIBIBAHUIO.

Pucynoxk 26. [ToueMy BOom4OK He TajaeT?

27



Pucynox 27. Bpamaronuiics BoT4OK, Oyaydd HOJOPOIICH, COXpaHSET MEepPBOHAYAIBHOE
HallpaBJICHUE CBOEH OCH.

CymHOCTh 3TOTO OOBSCHEHHS HEMOCPEICTBEHHO CBA3aHA C 3aKOHOM HHepimu. Kaxmas
4acTHLA BOJYKA JIBUKETCS IO OKPYKHOCTH B IUIOCKOCTH, NEPIEHIUKYISPHON K OCH BpallleHHUS.
Ilo 3aKk0HY MHEpPLUMH YaCTULA B KaXAbIM MOMEHT CTPEMUTCS COMTU C OKPYKHOCTH Ha IIPSIMYIO
JIMHUIO, KacaTelIbHYI0 K OKpyXHOCTH. Ho Beskas kacarenbHasi pacloJIOKE€Ha B TOM K€ IUIOCKO-
CTH, YTO U CaMa OKPYXHOCTh, IMO3TOMY Ka)K[as 4acTUIA CTPEMHUTCS IBUTATHCS TaK, YTOOBI BCe
BpEMS OCTABATHCS B INIOCKOCTH, NEPIEHIUKYIAPHOH K ocu BpameHus. OTcrosa cienyer, 4ro Bce
IUIOCKOCTH B BOJIUKE, NEPIEHAUKYIAPHBIE K OCH BpPALIEHUs, CTPEMATCS COXPAHUTH CBOE I10JIO-
JKEHHE B MPOCTPAHCTBE, a MOITOMY M OOLIMI NepHeHIUKYISIP K HUM, T. €. cCaMa OCh BpaIlleHUs,
TaK)K€ CTPEMHUTCSI COXPAHUTDH CBOE HAIIPABJICHMUE.

He Gynem paccmarpuBath Bcex ABUKCHHUN BOJYKA, KOTOPHIE BOZHUKAIOT MPU JICHCTBUU HA
HEro MOCTOPOHHEH CHIIBL. DTO MOTpeboBajo Obl yepecuyp MOAPOOHBIX OOBICHEHMI, KOTOpHIE,
MOKaJyH, NOKAXYTCS CKyYHbIMHM. Sl XOTE€N JIMIIb Pa3bsCHUTH NPUYMHY CTPEMIIEHHsI BCSAKOIO
BpAILAIOLIErocs TENa COXPAHATh HEN3MEHHBIM HAIIPaBJICHUE OCH BpPALCHUS.

OTUM CBOMCTBOM IHPOKO IOJIB3YETCSl COBPEMEHHAsl TEXHHMKA. Pa3in4yHble rupockonuye-
ckre (OCHOBaHHBIC Ha CBOMCTBO BOJIYKA) MPHOOPHI — KOMIACKI, CTAOMIU3aTOPBI U JIP. — yCTa-

HaBJIMBAIOTCA Ha KOpa6J'I}IX n CaMOJ'IeTaXll.
TakoBO MoI€3HOE UCIOIb30BAaHUE HpOCTOﬁ, Ka3aJloCh 6]:1, HUI'pYUIKH.

HckyceTBo KOHIIEPOB

MHuorue yauBUTeNnbHbIE (POKYCHI Pa3HOOOPA3HOU MPOTPaAMMBI JKOHTIIEPOB OCHOBAHBI TOXKE
Ha CBOICTBE BpAIAIOIIUXCS TEJ COXPaHATh HaIlpaBlieHWe ocH BpaiieHus. [lo3Bomto cebe mpu-
BECTH BBIJIEPKKY U3 YBIEKATEIbHOW KHUTH aHTIHiickoro ¢usuka mpod. [xona Ileppu «Bpa-
[IAFOLIUMCS BOTUOK.

Pucynox 28. Kak netut MOHeTa, HOAOPOIIEHHAs C BPALLICHHEM.

11 Bpamienne obecnieunBaeT yCTOMYMBOCTh CHAPSIOB U ITYJIb B ITOJIETE, & TAKXKE MOXKET OBITh HCIIOJIB30BAHO IS
ofecrieyeHns YCTOWYMBOCTH KOCMUYECKIX CHAPSIZIOB — CITyTHUKOB M pakeT — Ipu ux aswkenny, (Ipum. pen.).
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Pucynox 29. Monera, nogopoiuieHHast 6e3 BpalieHus, 1alaeT B CIy4aifHOM MOJIOKEHHH.
™
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Pucynox 30. ITogOpomenHyio nuisny jerde noimarp, eciiv eif 0bU10 coO0IIeHO BpalleHHe
OKOJIO OCH.

«OmHaXIb! s MOKA3bIBaJl HEKOTOPBIE U3 MOMX OMBITOB Iepe] MyONruKo#, muBIIeiH Kode u
KypHUBIIEeH Tabak B BEJIMKOJICTHOM MOMEUICHUH KOHIIEPTHOTO 3ana ,,.Bukropus® B Jlonmone. S
CTapaJicsl 3aMHTEPECOBATh MOMX CIYIIaTeNel, HACKOJIBKO MOT, U PaccKas3bIBal O TOM, YTO ILIOC-
KOMY KOJIbIly Ha/I0 COOOIINTH BPAIICHUE, €CIH €ro JKeIaloT OPOCUTH TaK, YTOOBI MOXKHO OBLIO
Harepes ykas3arb, KyJla OHO YNaJeT; TOYHO TaK K€ MOCTYHAloT, €CIU XOTAT KOMY-HHOYyIb O6po-
CHUTb LAY TaK, YTOOBI OH MOT MOMMATh 3TOT MpeaMeT Najlkoi. Beerma MoxHO monaratbes Ha
COIPOTHUBIIEHUE, KOTOPOE OKAa3bIBAET BpAILAIOIIEEcs TENO, KOI/la M3MEHSIOT HalpaBICHUE €ro
ocu. Jlanee 51 OOBSCHAT MOUM CIIYILIATENsIM, YTO, OTHOJUPOBAB TJIAJKO JYJIO IYIIKH, HUKOTAA
HEJIb3sl PACCUUTHIBATh HA TOUYHOCTH IMPHUIIEIIA; BCIEJICTBHE 3TOTO TEIEPh JICNAI0T Hape3HbIe TyIa,
T. €. BBIPE3al0T Ha BHYTPEHHEH CTOpPOHE Jayha MyLIeK crupaieoOpas3Hble kenoda, B KOTOpHIE
NPUXOJATCA BBICTYIBI Apa WIM CHApsJIA, TaK YTO MOCJIECAHUN JOJDKEH MOJIYYUTh BpallaTelbHOe
JBI)KEHUE, KOT/Ia CHJIa B3pbIBA MOPOXA 3aCTaBIsIeT €ro JBUraThCs M0 KaHaly MyIKd. biaronaps
ATOMY CHAps/l MOKUAACT IYLIKY C TOUYHO OINpE/IeJIEHHBIM BpallaTeIbHbIM JIBUKEHUEM.

310 OBUIO BCE, YTO 51 MOT CIENIaTh BO BpeMs 3TOU JIEKLUH, TaK Kak sl He 00Ja/1ai0 JIOBKO-
CTBIO B METAaHUHM IJISN WK JTUCcKOB. Ho mocie Toro, kKak st 3aKOHYMII CBOIO JICKIUIO, Ha MOJIMO-
CTKHM BBICTYIWJIM JIBA JKOHIJIEPA, — U sl HE MOT MOXKeNaTh JIydlled MIUTIOCTPAlMH YIOMSHYTBIX
BBIIIE 3aKOHOB, HEXEIU Ta, KOTOPYIO JaBajl KaXIbl OTAEIbHBIA (OKyC, MOKa3aHHBIM STUMHU
nByMmsi aptuctamMu. OHM Opocanu Apyr Jpyry Bpallaroiyecs HUISNbl, oOpydH, Tapeiaku, 30HTH-
Kd... OuH U3 )KOHIJIEpOB Opocan B BO3AYX LENbIH psii HOXKEMH, JIOBMIJI X OISATh U CHOBA MOJ-
OpacbIBaJl ¢ OOJIBIION TOYHOCTHIO BBEPX; MOS ayAUTOPHs, TOJIBKO YTO MPOCIYIIaB 0OBsICHEHUE
ATUX SIBJICHHH, JIMKOBAja OT YAOBOJLCTBHS, OHA 3aMeyalia BpalleHue, KOTOpoe KOHIJIEp c000-
17T K&KJAOMY HOXY, BBIIYCKasl €ro U3 pyK TakK, YTO MOT HaBepHOE 3HAaTh, B KAKOM I10JIOKEHUH
HOXX CHOBa BEpHETCS K HeMy. S ObUT TOT/1a MOPaKeH, YTO MOYTH BCe 0e3 UCKIIIOYEHHUS KOHTIIEp-
ckue (OKychl, MOKa3aHHbIE B TOT Bedep, MPEACTABIUIM WMIUIIOCTPALMIO HM3JI0)KEHHOTO BBIIIE
HNPUHLUTIAY.
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Hogoe pemenne koxymM00Boii 3a1a4n

CBO10 3HAMEHHUTYIO 3a]1a4y O TOM, KaK MOCTaBUTH 110, KosrymM0 permmi uepecdyp npocTo:

HAJUIOMIJI ero cKopiynyL2, Takoe pelIeHUe, B CYIIHOCTH, HeBEPHO: HAUIOMHB CKOPIYILY Siila,
Komym6 m3menu ero gpopmy M, 3HaUuT, MOCTAaBUII HE SHI0, a IPyroe TeJo; BeJb BCS CYTh 3aja-
yu B (opme siina: u3mensst popMy, Mbl 3aMeHsieM SHI0 ApyruM TenoM. Koiym06 nan perienue
HE JUIS TOTO TeJa, JUII KOTOPOT'O OHO UCKAJIOCh.

Pucynox 31. Permenune koaym00BOi#i 3a1aun: U0 BpaIlaeTcsi, CTOsl Ha KOHIIE.

A Mexay TEM MOXHO PEIINThH 3a/lady BEJIMKOTO MOpEIIaBaTess, HUICKOJIBKO HE U3MEHsA
(bopMBI siilla, eclii BOCIOJIB30BATHCSI CBOWCTBOM BOJYKA; JUIS 3TOTO JAOCTATOYHO TOJIBKO IPH-
BECTH SHII0 BO BpalllaTelIbHOE ABWKEHHE BOKPYT €ro JJIMHHOM OCH, — U OHO OyZeT, HE OIpPOKH-
IBIBASICh, CTOSITh HEKOTOPOE BPEMsI Ha TYIOM MJIM Ja)K€ Ha ocTpoM KoHue. Kak 3to cnenars —
IOKa3bIBaeT PHUCYHOK : slilly IpHIAIOT BpalllaTelbHOE IBM)KEHUE naibplamu. OTHSB PyKH, BbI
YBUJIUTE, YTO UL MIPOJOJIKACT e1Ie HEKOTOPOE BPEMsI BpalllaTbCsl CTOMMS: 3a/ja4ya pelleHa.

Jlnst onbiTa HEOOXOAMMO OpaTh HEMPEMEHHO BapeHble siila. DT0 OrpaHuYeHUE HE MPOTHU-
BOPEUHT YCIOBUIO KOJTyMOOBOM 3ajauu: IpesiokuB ee, KomymO B3s1 SHIO TYT K€ CO CTOJa, a K
CTOJy, HaJl0 IoJaraTh, NOJaHbl ObUIM HE ChIpbIE fiilla. Bam eaBa M yaacTcst 3aCTaBUTh CTOHMMS
BpalaThCs SWULO ChIPOE, IIOTOMY YTO BHYTPEHHSS XKUIKAs Macca sBJICTCS B JAHHOM Cllydae
TOpMO30M. B 3TOM, Mexay mpoYuM, COCTOUT MPOCTON CIOCOO OTJIMYATh CBHIPBIE Silla OT CBa-
PEHHBIX BKPYTYIO — IIPUEM, U3BECTHBIA MHOTUM XO3SMKaM.

«YHHYTOKEHHAS» TAXKECTD

«Boxa He BbUIMBAETCS U3 COCYNa, KOTOPBIN BpalaeTcsi, — He BHUIMBACTCA JIaXKe TOra, KO-
r7la COCyJ MEepEeBEPHYT THOM BBEpX, MO0 3TOMY MEIIAeT BpalleHHEe», — MUCAT JIBE THICAYM JIeT
Ha3aa Apucrotens. Ha puc. 32 u3o0paxeH 3T0T 3(h(eKTHBIA OMBIT, KOTOPHIH, 0€3 COMHEHH,
MHOTHM 3HAaKOM: Bpalasi I0CTaTOYHO OBICTPO BEAEPKO C BOJIOW, KaK IMOKa3aHO Ha PUCYHKE, BBI
JIOCTUTaeTe TOTo, YTO BOJIA HE BBUIMBAETCA JIa)kKe€ B TOW 4YacTH IyTH, I/Ie BEIACPKO OMPOKUHYTO
BBEPX JHOM.

B oGuxone npuHATO OOBSCHATH TO ABICHUE KIEHTPOOESKHOM CUIION», MOHUMAs MO HEIO
Ty BOOOpaxkaeMyto CHily, KoTopasi OyaTo Obl MPHIIOKEHA K TeJly U 00YCIOBIMBAET CTPEMIICHHE
€ro yJaJUThCS OT IIEHTpa BpAlLIeHUs. JTON CHUJIBI HE CYIIECTBYET: YKa3aHHOE CTPEMJICHUE €CTh
HE YTO MHOE, KaK NpOsBIIEHNE WHEPIUH, a BCIKOE IBHKEHUE 110 MHEPIUU OCYLIECTBIsIETCS 0e3
yuyacTus cuibl. B ¢pusuke moj neHTpoOSKHOM CHIION pa3yMeIOT HEYTO MHOE, a UMEHHO — Ty pe-
aJIbHYIO CHITY, C KaKOH Bpallaromieecs Tel0 HaTSArMBaeT yAepKUBAIONIYIO €T0 HUTh WU JIaBUT Ha
CBOI KpMBOJIMHEHHBIN MyTh. CHjla 3Ta MPHIIOKEHA HE K JIBIKYLEMYCS Tely, a K IPENsATCTBUIO,
MEIAIOUIEMY €My JIBUTaThCs MPSMOJIMHEWHO: K HUTH, K pelbcaM Ha KPUBOM y4dacTKe IYyTH U T.

12 Crenyer OTMETUTD, BIIPOYEM, YTO HOMYJSIpHAS JIETEHA O KOJTyMOOBOM siiflle He MMeeT NoA co00H ucTopuye-
CKOW 1o4BEI. MoJBa NpHIMcasa 3HAMEHUTOMY MOpEIUIABAaTEINI0 TO, YTO OBUIO CHIENAHO TOpa3fo paHbIIE JAPYTrUM
JIMIOM U 110 COBEPIICHHO IPYrOMY IOBOAY,— & UMEHHO HTAIIbSHCKUM apXxurektopoMm bpymemnecku (1377-1446),
crpouteneM orpomuoro Kymona ®uopeHruiickoro cobopa («Moii Kymoa YCTOUT Tak e HAJSKHO, KaK JCPIKHUTCS
9TO SIALIO HA CBOEM OCTPOM KOHIIE!»).
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OOparasich K BpalIeHHIO BeAEpKa, MOMBITAEMCS Pa300paTbesi B IPHYMHE ATOTO SBICHHS,
He Tpulerasi BOBCE K JBYCMBICICHHOMY MOHSATHIO IIEHTPOOEKHOH CHIIBI». 3amaauM cebe BO-
NpoC: KyJla HaPaBUTCS CTPYs BOJBI, €CIIM B CTEHKE Beiepka caenars orBepcrre? He Oyab cuitbl
TSDKECTH, BOJSIHAs CTPYS N0 MHEPLMH HampaBmiach Obl 1o kacatenbHOil AK k okpyxHOCTH AB
(puc. 32). TsokecTh ke 3aCTaBIISICT CTPYIO CHUKAThCS U ONHUCHIBATH KpHBYHO (mapabomy AP).
Ecnu okpyxHasi CKOPOCTh TOCTATOYHO BEJMKA, 9Ta KPUBAsl PACIIONIOKUTCS BHE OKPYKHOCTH AB.
Ctpys 0OHapy)XMBaeT nepex HaMU TOT IMyTh, 0 KOTOPOMY IIPH BPAILICHUH BeAEpKa JBHrallach
ObI BoJa, eciu Obl HE MPEISITCTBOBAIO HAJlABIIMBAIONICEe HAa Hee Belaepko. Teneps MOHATHO, YTO
BOJIa BOBCE HE CTPEMHTCS JIBUTAThCsI OTBECHO BHU3, a IIOTOMY M HO BBUIMBAeTCs U3 Benepka. OHa
MorJ1a Obl BBUIMTHCS U3 HETO JIMIIb B TOM CiIydae, eciid Obl BeJIepKO ObLJIO 00palieHO OTBEPCTH-
€M B HaIlPaBJICHUH €r0 BPAICHHUS.

Pucynox 32. [Touemy He BbUTMBAETCS BOJIa U3 BPAIIaeéMOro BeJepKa?

Bbruucnure Tenepp, ¢ Kakoil CKOpPOCTBIO HAJO B 3TOM OINBITE BpallaTh BEAECPKO, UTOOBI
BOJIa U3 HEro He BhUIMBaJach BHU3. CKOPOCTh 3Ta JIOJDKHA OBITh TaKOBA, YTOOBI IEHTPOCTPEMHU-
TEJIbHOE YCKOPEHHE BPALIAIOIIEroCs Belepka ObLIO HE MEHbBIIE YCKOPEHHS CUIIBI TSDKECTH: TOTaa
IyTh, 10 KOTOPOMY CTPEMHUTCS IBUTATHCS BOJAA, OyZeT Jie)aTh BHE OKPYKHOCTH, ONHCHIBAEMOM
BEJICPKOM, U BOJA HUTJE OT Beaepka He oTcraHeT. Popmyla il BBIYUCIECHHUS LEHTPOCTPEMHU-
TenbHOro yckopenus W takosa;

W=v2/R,

rzie V — OKpYy)XHasi CKOpPOCTbh, R — paanyc kpyroBoro mytd. Tak Kak yCKOpeHHe TsHKeCTH Ha
3eMHOHM moBepxHocTH § = 9,8 M/cex2, To umeem HepaBeHCTBO V2/R»= 9,8. Eciu nonoxuts R

paBHbIM 70 cM, TO
Vo= 07+ 5
2

Y a9z

U V»= 2,6 M/CeK.

Jlerko paccuuTaTh, 4TO IS MOJYYEHHUS TAKOM OKPYKHOM CKOPOCTH HAJ0 JENaTh PYKOU
OKOJIO MoJiyTopa 000poToB B cekyHAy. IlomoOHast ObicTpoTa BpalleHUsl BIIOJHE AOCTHKUMA, U
OTIBIT yaaercs 6e3 Tpyaa.

CrnocoOHOCTBIO JKUJKOCTU MPUKUMATHCA K CTEHKaM COCyZa, B KOTOPOM OHa BpallaeTcs
BOKPYT TOPH30HTAJIBHOW OCH, TMOJIB3YIOTCS B TEXHHUKE JUIl TaK Ha3bIBAEMOI'O HEHTPOOEKHOTO
muThs. [Ipy 3TOM UMeeT CyleCTBeHHOE 3HaYeHUE TO, YTO HEOJHOPOIHAS KHUIKOCTh paccianBa-
eTcs MO YIEeJIbHOMY Becy: Ooiiee TsDKeNble COCTaBHBIE YACTH PACIOararoTcs Jajbllie OT OCU
BpAILEHUs], JIETKHE 3aHMMAal0T MeCTO Oimke K ocu. BenencTBue 3Toro Bce rasbl, coJiepKaliiuecs
B pacIUIaBJICHHOM METajlule U 00pa3ylolie TaK Ha3bIBAeMble «PAaKOBHHBI» B JIUTHE, BBIICISIOTCS
U3 MeTajljla BO BHYTPEHHIOIO, MOJIYIO YacTh OTJIMBKU. M3/1enus, U3roTOBJICHHbIE TAKUM CHOCO-
060M, MOJY4aroTCsl IUIOTHBIE U CBOOO/HBIE OT pakoBUH. LIeHTpoOexHOe IUThe JemieBae 00bIY-
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HOTO JIUTHS TIOJ] JaBJICHUEM U He TpeOyeT CI0KHOT0 000pYyIOBAHUSI.
Be! B posin I'asniiest

Jns moburteneld CUIBHBIX OIIYHIEHWH MHOTJA YCTPaWBaeTCsl BeCbMa CBOEOOpazHOe pas-
BJIEYUEHUE — TaK Ha3blBaeMas «4epToBa Kauenb». MIMenach Takas xayenb u B Jlenunrpaae. Mue
HE MPUIUIOCH CAMOMY Ha HEH KadaThCs, a MOTOMY NPHUBENY 37€Ch €€ ONUCaHHE M3 COOpHUKA
Hay4HbIX 3a0aB Pero:

«Kauenp mozBemieHa K NPOYHOM TOPU3OHTAIBHON NEpPEKIaJMHE, NEPEKHMHYTOW uepes
KOMHATy Ha M3BECTHOW BbICOTE Haj moJyioM. Kormga Bce csaayr, 0cO00 MPUCTABIEHHBIA K ATOMY
CIY’KUTEJIb 3alMpaeT BXOJHYIO JIBEPb, YOUpPAeT IOCKY, CAYXHBILYIO U1 BXOJa, U, 3asBUB, YTO
OH ceiiuac JacT BO3MOXHOCTb 3pUTENSIM C/eTaTh HEOOJIbIIOE BO3AYIIHOE MyTEIIECTBUE, HAYH-
HaeT JICTOHBKO pacKayMBaTh Kauenb. Beien 3a TeM OH caiuTcs Ha3alu KadesH, MoJ00HO Kydepy
HAa 3aIIITKax, WIA COBCEM BBIXOIUT U3 3aJ1a.

Mexay TeM pa3mMaxy Kayelud CTaHOBATCS Bce OoJipie W OOJbIle; OHA, MO-BUAWMOMY,
IIOJHUMAETCS 10 BBICOTHI IEPEKIIAIUHBI, IIOTOM IIEPEXOAUT 3a HEE, BBILIE U BBILIEC U, HAKOHEI,
OIKCBIBAET MOJHBIN Kpyr. JIBIXKEHHE YCKOpSETCS BCE 3aMETHEe, M Kadaloluecs, XOTs 1Mo 00JIb-
el 4acTH y)Ke MpeaylpexAeHHbIe, UCTIBITHIBAIOT HECOMHEHHBIEC OLIYIIEHUs KadaHus U ObICT-
pOro IBHYKEHHUsSI;, UM KaXKETCsl, YTO OHU HECYTCSl BHU3 I'OJIOBOU B IIPOCTPAHCTBE, TAK YTO HEBOJIb-
HO XBaTaIOTCS 3a CIIMHKU CUJICHUH, YTOOBI HE YIaCTh.

Ho BOT pa3maxu HAauMHAIOT YMEHbIIAThCA; Kauelb 0oJiee He TOAHUMACTCS YK€ Ha BBICOTY
NEePEKIaAUHBI, a ELIe Yepe3 HECKOJIBKO CEKYH]I OCTaHABIMBAETCS COBEPIICHHO.

S -

Pucynox 33. Cxema ycTpoiCTBa «4epTOBON Kauem».

Ha camowm ke moie kayenp BCe BpeMs BHCENa HEMOJBHKHO, TIOKA MPOJOJIKAJICS OIBIT, a
camMa KOMHAaTa, C TIOMOIIBI0 OYEHb HECI0KHOTO0 MeXaHHM3Ma, oOpaliagach MUMO 3pUTENeH BO-
KpYr' TOPU30HTANIBHOM ocu. Pa3Horo poaa meGenb MpUKpeIyieHa K MOy WIKM CTEHaM 3ajia; JaM-
na, IpUnasHHas K CTOJIy TaK, YTO OHA, MO-BUIUMOMY, JIETKO MOXKET MEePEBEPHYTHCS, COCTOUT U3
AIIEKTPUYECKON JIAMIIOYKM HAKaJIMBAaHUSA, CKPBITOW MOJ OONBIINM KojdmakoM. CIyXHTelb, KO-
TOPBIN, MO-BUMMOMY, PacKauMBajl Kadelb, AaBas il Jerkue TOMYKU, B CYLTHOCTH, COOOpa3oBail
UX C JIETKUMH KOJICOaHUSMU 3ajla U JIeslal TOJIbKO BHJI, YTO packauuBaeT. Bes obcTaHoBKa crio-
COOCTBYET MOJHOMY yCIIeXy OOMaHa».

Cekper WUIIO3MM, KaK BUIUTE, MPOCT A0 cMemHoro. M Bce-taku, ecnu Obl Temepp, yxe
3Has1, B UEM JIeJI0, Bbl OYYTHIIMCh Ha 4EPTOBON Kauyenm», Bbl HEM30€KHO MOAJAINCh Obl 0OMaHy.
TaxoBa cuna wio3uu!

[Tomuute cruxorBopenue Ilymkuna «/IBrmxenue»?

— JIBMKEHBS HET, — CKa3all MyApeL] 6paJ:[aTLH7113.
I[pyroﬁ14 CMOJIYall — U CTaJl P HUM XOIUTh.

13 I'peueckuii punocod 3exon eiickuit (V B. 10 Halell dpbl), YUUBIIHH, YTO BCE B MUPE HEIOABIKHO U YTO
TOJIBKO BCIIeCTBHE 0OMaHa 4yBCTB HaM Ka)xeTcs, OyJTO KaKoe-In0o0 TeNo ABHKETCS.
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CunpHee Obl HE MOT OH BO3Pa3HUTh.

XBaJIMIIM BCE OTBET 3aMBICIIOBATHIM.

Ho, rocriona, 3a0aBHbIif ciy4daii ceit

Jpyroi npuMep Ha naMaTh MHE IIPUBOJUT:

Benb xaxapiii geHb Hag HaMu COJIHIE XOIUT,

Opnnako x npaB ynpsmsli ["anunei!

Cpenu maccaxupoB Kayelld, He TIOCBSIIEHHBIX B €€ CEKPET, BbI ObLIH OBl cBOero poja ['a-
TUIeeM — TOJbKO HaoOopot: ["anmuneiil nokaseiBai, 4ro CoJiHIIE U 3BE3/bI HEMOJABMKHEI, a KPY-
JKUMCSI, BOTIPEKHA OYEBHIHOCTH, MBI CAMU; BbI K€ OyAeTe JOKa3bIBaTh, YTO HEIMOJBIKHBI MBI, a
BCS KOMHATa BEPTUTCSI BOKPYr Hac. BO3MOXKHO, 4YTO BaM MPHUILIOCH OBl MPU 3TOM UCHBITATh U
MeYanbHy y4acTh [anuies; Ha Bac cMOTpenu Obl, KaKk HA YeJOBEKa, CHOPSIIETO MPOTHB OYe-
BHUJHBIX BeHiei. ..

Moii criop ¢ Bamu

JlokaszaTh CBOIO MpaBOTy BaM OyzeT HE Tak JETKO, KaK Bbl, MOXET ObITh, moyaraere. Bo-
oOpa3ure, 4TO BBl B CAMOM JIeJIe OUYTHJIUCh Ha «YEPTOBOM Kauelu» U XOTUTE YOEIUTh BaIIMX
cocezneit, yto oHM 3abmyxnatorcs. [Ipeaynararo BaMm BCTYHOHTh B 3TOT crop co MHOU. Csnem ¢
BaMH Ha <«4YEepTOBY Kadeib», JOXKIEMCS MOMEHTA, KOI/Ia, pacKayaBIIMCh, OHA HAYHET,
[10-BUIMMOMY, OIIMCBIBATh MOJIHBIE KPYTH, U 3aBEJEM AMCIIYT O TOM, YTO KPYXHUTCS. Kauellb WU
Bcsl komMHaTa? [Iporry TOJIbKO MOMHHTB, YTO BO BpeMs CIIOpa MbI HO JIOJDKHBI TIOKUJATh Kayuelu,
BCE HEOOXOJMMOE 3aXBaTUM € cO00M 3a071aroBpeMEeHHO.

Bb1 . Kak MOXHO COMHEBAThCsl B TOM, UYTO MBI HETIOJBIKHBI, a BEpTUTCS KOMHaTa! Benpb
eciy Obl HaIly Kayellb B CaMOM JieJie OIPOKUHYTh BBEpPX JHOM, TO Mbl C BaMH HE MOBUCIH ObI
BHU3 TOJIOBOM, a BbINayiu Obl U3 Hec. Ho MBI He majjaeM. 3HaUuT, BEPTUTCS HE Kayellb, a KOMHATa.

S . OgHako BCIIOMHUTE, YTO BOJA U3 OBICTPO KpYy’Kallerocs BeJAepKa HE BBUIMBACTCS, XOTS
OHO W OTIPOKUAbIBaeTcs BBepX AHOM (ctp. 55). Bemocunenucr B «yeproBoii metiie» (cMm. panee,
cTp. 65) Tarxke He MagaeT, XOTs U eIeT BHU3 TOJIOBO.

Bb1 . Eciiu Tak, TO BBIUMCIIUM IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE U YOeAUMCsl, TOCTAaTOYHO
JIM OHO JJISL TOTO, YTOOBI MBI HE BBINAJIM U3 Kayelu. 3Has Hallle pacCTOSIHUE OT OCH BPAILCHUS U
4q1CI0 000POTOB B CEKYHLY, MBI JIETKO OTPEAEIUM Mo (hopMyIIe. . .

S . He Tpyaurech BBIUHCIATH. YCTPOUTENN «UYEPTOBOM Kauenw», 3Has O HAILlEM CIIOPE,
OpeaynpeuiId MEHs, YTO YUCIO 000pPOTOB OYyAET BIOJIHE JOCTATOYHO, YTOOBI SBJICHHE OOBsIC-
HAJIOCH NT0-MoeMy. Ciie10BaTeNnbHO, BBIUNCICHUE HE PELIUT HALIETO CIopa.

Bb1 . OfHako s He NOTepsl HaAekAbl Bac nepeydenuTs. Buaute, Boja U3 3TOro crakaHa
HE BBUJIMBAETCS HA MOJI... BripoueM, BBl U TYT COLUIETECh HA OMBIT C BPALIAOIIMMCS BEJEPKOM.
Xopouio ke: s IepKy B pyKe OTBEC, — OH BCE BPEMs HAlpaBJICH K HAlllUM Horawm, T. €. BHU3. Ec-
71 Obl BEPTENIUCh MBI, @ KOMHATa OCTaBaJlach HEMOABMKHON, 0TBEC ObLT ObI Bce BpeMs oOpaleH
K IIOJTy, T. €. BBITATUBAJICS ObI TO K HAIIMM T'OJIOBaM, TO BOOK.

A . Omubaerech: ecay Mbl BEPTHUMCS C JOCTaTOYHOW CKOPOCTBIO, TO OTBEC BCE BpPEMs
JIOJDKEH OTOpachIBaThCs OT OCH BIOJb pajuyca BpallleHus, T. C. K HalllUM HOTaM, KaK Mbl U Ha-
Omroaem.

DuHaAJ HALIEro Cropa

Tenepb IMMO3BOJIBTC BaM IMOCOBCTOBATD, KAK OACPIKATH HO66,[[y B 3TOM CIIOPC. Hano B34T1h C
00010 Ha «YEepTOBY Ka4YCJIb» IPYKUHHBIC BCChI, IIOJIOKUTH HA UX YAllIKy T'MPrO, HAIIPUMCD B 1
KI', 1 CIICIUTh 3a IIOJIOKCHUEM YKa3aTeJIsl. OH BCC BpEMs 6y')leT IIOKa3bIBaTh OJWH U TOT K€ 03-
Ha4YEHHBIA Ha THupe BCC, HUMCHHO — OJJUH KHUJIOTpaAMM. ODTO U eCThb JA0Ka3aTCJIbCTBO HCIIOABHIXKHO-

14 JuoreH.
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CTH Ka4eJu.

B camom ferne: ecniu Ob1 MBI BMECTE C MPY)KMHHBIMH BeCaM¥ OIMHCHIBAIN KPYTU OKOJIO OCH,
TO Ha TUPIO, KPOME CHJIBI TSHKECTH, JIEHCTBOBAN ObI TakKe LIEHTPOOSKHBIN APPeKT, KOTOPHIi B
HIDKHUX TOYKaxX MyTH yBETMYMBaI Obl BEC TUPH, @ B BEPXHUX YMEHBINAT Obl €r0; MbI JJOJKHBI
ObuTM OBI 3aMeuaTh, YTO TUPS TO CTAHOBUTCS TsDKEJIee, TO IMOYTH HUYErO HE BECUT. A pa3 3TOro
HE 3aMeyaeTcs, 3HA4uT, BpaIllaeTcs KOMHATa, a HE MbI.

B «3akos10BaHHOM» LIape

OnuH npeanpuHUMaTeNb B AMepuKe YCTPOUII AJIsl pa3BieueHus MyOIUKH O4eHb 3a0aBHYIO
U MOYYUTENIbHYIO Kapycesb B (GopMme IapooOpa3HOi Bpalaromencss kKoMHaTel. Jliogu BHYTpu
HEe UCTBITHIBAIOT TaKue HEOOBIKHOBEHHBIE OLIYIICHNUS, KAKUE Mbl CYUUTAEM BO3MOKHBIMU pa3Be
TOJIKO BO CHE WJIM B BOJIILICOHOM CKa3Ke.

BcrmoMHuM cHayana, YTO HCHBITHIBACT YENIOBEK, CTOSIMIMK Ha OBICTPO Bparlaronieics
Kpyrioi miardopme.

Uenmpalt
ot 41 <1V )

1
|
I

| Piaid

— e

ger cuia

Pucynox 35. YenoBek MpoyHO CTOUT HAa HAKJIOHHOM KOHIIE Bpallaromeiics miar¢opMsl.

BpamarenbHoe IBM)KEHHE CTPEMUTCS] OTOPOCUTH YEIOBEKa HApyXKy; UYeM Jajbllie CTOUTE
BbI OT ILIEHTPa, TeM CHJIbHee OyJeT KJIOHUTh U TAHYTh Bac Hapyxy. Ecnmu 3akpoere riasza, Bam
OyzeT Ka3aThbCsl, YTO Bbl CTOMTE HE HAa TOPU3OHTAJIBHOM IOJY, @ Ha HAKIOHHOW IUIOCKOCTH, Ha
KOTOpPOH € TPyIOM COXpaHSETe paBHOBECHE. JTO CTaHET IOHATHO, KOIZIA PACCMOTPUM, KaKue
CHJIBI ICWCTBYIOT 37iech Ha Haiue teno (puc. 34). JleiicTBue BpalieHus yBJIEKaeT Malle Tejlo Ha-
PYXY, TSDKECTh TSHET BHU3; 00a ABIKEHHS, CKJIJBIBAsCH M0 MPAaBUIIy HapajljeorpaMMa, TaroT
pe3yibTHUpYyIollee ASHCTBUE, KOTOpoe HAaKIOHEHO BHU3. UeM ObicTpee Bparaercs riatdopma,
TEM 3TO Pe3yIbTUPYIOLIEe ABMKEHUE OOJIbILE M HAIpaBisieTcs: 6osiee 0TIIOTO.

IIpencraBbTe ke cede Tenepb, YTO Kpal IIaT(OpPMbI 3aTHYT BBEPX U Bbl CTOUTE HA 3TOM
OTOTHYTOH HakJIOHHOH yactH (puc. 35). Ecim mnardopma HEmoABHKHA, BBl B TAKOM IOJIOKCHUH
HE yJepKUTECh, a CIOJ3eTe WM Jaxke ONpOKHHEeTeCh. Jpyroe aeno, ecnu miargopma Bpamaer-
Csl: TOTJIa Ta HAKJIOHHAs TJIOCKOCTh CTaHET JUIS Bac, MPHU U3BECTHOW CKOPOCTH, KaK Obl TOpH-
30HTAJIBHOM, MOTOMY YTO PE3yJAbTHpYIOIlee O0OMX YBJICKAIOIIMX Bac JABM)KEHHH HampaBUTCA

TO€ HAKJIOHHO, IIOJ PSAMBIM YIJIOM K OTOTHYTOH 4acTU nnaT(bopMHlS.

Ecnu Bpamaromeiics miargpopme npuaaTh TaKyl0 KpUBU3HY, YTOOBI NMPH OMPEAETICHHOM
CKOpPOCTH €€ MOBEPXHOCTh ObUIa B KAXKJIOM TOYKE MEPIEHIUKYISIpHA K pe3yJIbTHUPYIOIIEH, TO
MIOMEIICHHBIA Ha TOJ YeloBeK OyJIeT 4yBCTBOBATh ceOsl BO BCEX €€ TOUKaxX, KaK Ha TOPU30H-
TaJbHOM IJIOCKOCTH. MaTeMaTUYeCKUM BBIYHMCICHUEM HAWIEHO, YTO TaKas KpUBas IIOBEPXHOCTh
€CTh OBEPXHOCTh 0COOOI0 TEOMETPUIECKOT0 Tela — napadonouaa. Ee MOXXHO MONy4uTh, eciiu
OBICTPO BpaIlaTh BOKPYT BEPTUKAIBLHOM OCH CTaKaH, /10 MOJIOBUHBI HAUTHIN BOJIOM: Toraa Boja
y KpaeB MOJHUMETCS, B LIEHTPE OMYCTUTCS, M TIOBEPXHOCTh €€ MpUMeT GopMy rnapabdoionsa.

15 9TO, 3aMCTHM KCTaTH, O6T)SICH$I€T, MOYEMY Ha 3aKPYIVICHUAX KCJIC3HOAOPOKHOIO IMMyTU Hapy)KHI:Iﬁ PCIIbC YK-
JIaABbIBAIOT BBIIIC BHYTPCHHCTO, 4 TAKIKC MMOYCMY HAKIIOHAKOT BHYTPb TPEKOBYIO JOPOXKKY JIA BEJIOCUIICAOB U MO-
TOIIMKJIOB U MIOYEMY FOHHIHKH-HpO(l)GCCI/IOHaJ'IBI MOT'yT €XaTb 11O KPYTO HAKIIOHCHHOMY KPYT'OBOMY HACTHUITY .
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Ecnu BMecTO BOJBI HAJIMTH B CTaKaH PACTOIJICHHBIA BOCK M MPOJIOJDKATh BPAIIEHUE JI0 TeX
1Op, MOKa BOCK HE OCTHIHET, TO 3aTBEp/IEBILAs MOBEPXHOCTh €r0 AACT HaM TOYHYIO (GopMy ma-
pabonouna. Ilpu onpeneneHHONW CKOPOCTH BpAIEHUs Takas MOBEPXHOCTh SIBISIETCS JUIA TsDKe-
JBIX TeJ KakK Obl TOPU3OHTAJBHOM: IMIAPHK, TOJOKEHHBIH B JIIO0YI0 €€ TOUKY, He CKaThIBAaeTCA
BHU3, @ OCTAaeTCs Ha 3TOM ypoBHe (puc. 36).

Teneps J1erko OyIeT MOHATHh YCTPOUCTBO «3aKOJIOBAHHOTO» HIapa.

JIHo ero (puc. 37) cocraBnsier Oousblias Bpamiaromasics miar¢popma, KOTOpoW NpuaaHa
KpUBHU3HA Mapabosouaa. XOTs BpalleHHe Oiaronaps CKpbITOMY MOJ IIaTGOopMoil MeXaHU3MY
COBEpILIACTCS YPE3BbIUAITHO MIIABHO, BCE XK JIIOAU Ha IUIaT(opMe UCHBITHIBATIN OBl TOJIOBOKPY-
JKEHHE, €CIM Obl OKpYXKarollue MPEeIMEThl He MEepeMeIIaInch BMECTe ¢ HUMHU; YTOOBI HE JaTh
BO3MO’KHOCTH HAOJIOAATENI0 OOHAPYKUTh JBM)KEHUE, IUIAT(OPMY MOMEINAIOT BHYTPH OOJIBILIO-
o Iapa ¢ HeMpO3paYHbIMHU CTEHKAaMH, KOTOPBIN BpaIIaeTCsl C TAKOW K€ CKOPOCTBIO, KaK M cama
iargopma.

Pucynox 36. Ecniu 3T0T G0Kaj Bpamark ¢ 10CTaTOYHOH CKOPOCTHIO, TO HIAPUK HE CKATUTCS
Ha €ro JHO.

TakoBO yCTpOMCTBO 3TOM KapycCesM, HOCAILIEH Ha3BaHUE «3aKOJJOBAHHOW» WM «BOJ-
me6Ho» cdepbl. UTo e MCHIBITHIBaeTe BbI, HaXosch Ha Iuiatdopme BHyTpu cheps? Korma
OHa BpallaeTcs, MoJI MO BAallMMU HOTaMU FOPH30HTAJIEH, B KaKO# Obl TOUKe KPUBOHU miaTdop-
MBI Bbl HU HAXOJWJINCH, — Y OCH, /I MOJI JeWCTBUTEIHHO TOPU30HTAJICH, MJIH Y Kpas, Ie OH Ha-
KJIOHEH Ha 45°. ['ma3a sicHO BUJAT BOTHYTOCTh, MYCKYJIBHOE K€ YYBCTBO CBUAETENIBCTBYET, UTO
1101 BAMH POBHOE MECTO.

[Toxazanust 0600MX YYBCTB MPOTUBOpEYAT APYT APYry caMbIM pe3kuM oOpasom. Eciu Bbl
nepeiiiere ¢ 0JHOTO Kpas miaat(opMbl Ha IPYroi, TO BaM IMOKa)KeTcs, OyATO BECh OrPOMHBIN
IIap € JIETKOCTHIO MBUIBHOT'O IY3bIPs MEPEBAMIICS HA JPYroil OOK MOJ TSKECTHIO BAIlEro Tela:
Be/Ib BO BCSKOM TOYKE BBl YYBCTBYeTe ce0s, KaK Ha TOPU30HTAIBHON IUIOCKOCTH. A TMOJIOKEHHE
JIPYTUX JIOAEH, CTOALIMX Ha MIaTGopMe HAKIOHHO, JOJKHO MPEICTABIATHCS BaM 10 KPAaHOCTH
HeoObIUaifHbIM: BaM OyKBaJbHO OyIeT Ka3aThCs, YTO JIIOJIH, KAK MYXH, XOJAT MO CTeHaM (pHC.
39).

Bopa, BbumMTas Ha MOJ 3aKOJIJOBAaHHOIO MIapa, pacTekjach Obl POBHBIM CIIOEM IO €ro
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KpUBOW MoBepXHOCTH. JII0JsIM Ka3anoch Obl, YTO BOJA 37ECh CTOUT Nepe] HUMH HAKJIOHHOU
CTCHOMU.

[TpuBBIYHBIE PEICTABICHUS O 3aKOHAX TSHKECTH CIOBHO OTMEHSIOTCS B 9TOM YAUBUTEIb-
HOM IlIape, U MbI IEPEHOCUMCS B CKa30UHBII MUP UyJIEC. ..

[Togo6HbIE OLIYIIEHNUS UCIBITBIBAET HA IOBOPOTAX JETYUK. Tak, €CIH OH JETHT CO CKOPO-
cteio 200 kM B yac 1o kpuBoi ¢ paauycoM 500 M, TO 3emiIs IOJDKHA KazarbesL0 €My IPHIIOA-
HSBLIEWCS M HAKJIOHEHHOH Ha 16°.

Pucynox 38. MicTuHHOE NOJI0XKEHHE JIIOJIEH BHYTPH «3aKO0JIJOBAHHOIO» IIApa.

-

Pucynok 39. [TonoxxeHne, KOTOpOe MPEACTABISAETCS MPU ITOM KaXKIOMY U3 IBYX IMOCETH-
Teneu.

Pucynox 40. Bpamaromasicst 1aboparopusi — JeHCTBUTEIBHOE TIOJI0KEHHUE.

16 cm. «3aHNMATENFHYIO MEXaHUKY», TI1. V.
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Pucynox 41. Kaxyieecs moioxxeHue Toi ke Bpalarolieics sadopaTopuu.

B I'epmanuu, B ropoze ['ertunrene, Obiaa coopykeHa Al HAy9HbIX U3bICKaHUHN MOJI00HAs
Bpaniaromiascs aboparopusi. 910 (puc. 40) mwimHIpUYeckas KOMHaTa 3 M B IIONEPCYHHKE,
BPAIAIOIIASACA CO CKOPOCThIO 710 50 000poTOB B ceKyHIy. Tak Kak MOJ KOMHATHI IUIOCKHUH, TO
IIpY BpalleHNH HAOJII0IaTeI0, CTOSIIEMY Y CTeHBI, KayKeTcsl, OyATO KOMHATa OTKUHYJIACh Ha3as,
a caM OH TOJYJICKHUT Ha MMOKaToi cTeHe (puc. 41).

Kuakui Teaeckon

Haunyumas gopma ans 3epkajia OTpaXkaTelIbHOTO TellecKona — mapalbojnueckasi, T. €.
MMEHHO Ta (hopMa, KaKylo cama co0Or0 MPUHUMAET MOBEPXHOCTH KHUJIKOCTH BO BpaIlAOIIEeMCs
cocyne. KoHCTpyKTOpBI TEIECKOIOB 3aTPayuBaOT MHOTO XJIOTIOTIMBOIO TPYAA, YTOOBI MPUAATH
3epkaiy 1mojoonyro Gopmy. M3rorosienue 3epkaia ajsl TelIeCKoma JIUTCS Leble roJabl. Ame-
pukaHckuii Gpusuk Byn oOomien 3TH 3aTpyqHEHUs, YCTPOUB KHMJKOE 3€pKajo: Bpallas pTyTh B
IIMPOKOM COCY/I€, OH MOJIYYHJI UICANBHYIO apadOIUUeCKyt0 OBEPXHOCTh, KOTOpask MOTJia Ur-
paTh poJib 3epKajia, TaK KaK PTyTh XOPOLIO OTpaskaeT Jiyud cBeTa. Temeckon Byna Obu1 ycTa-
HOBJICH B HETNTyOOKOM KOJIOIIIE.

Henocrarok teneckomna, 0OHaKo, TOT, YTO MAJICUIIHNA TOJYOK MOPLIUT IIOBEPXHOCTh KU~
KOTO 3epKajla U MCKakaeT M300paKeHHWe, a TaKkKe M TOT, YTO TOPU30HTAJIBHOE 3EpKajio JIaeT
BO3MOKHOCTb HEIOCPEACTBEHHO PacCMaTpUBaTh TOJBKO T€ CBETWJIA, KOTOPBIE HAXOAATCS B 3€-
HUTE.

«YeproBa nerys»

BEITh MOXET, BaM 3HAKOM FOJIOBOKPY)KI/ITCJIBHblﬁ BEJIOCHUIIE THBIM TPIOK, MHOT'Ja HUCIIOJI-
HSE€MBIA B UPKAX: BECIOCUIICAUCT €ACT B IETJIIC CHHU3Y BBEPX U OIIMCHIBACT IIOJIHBIN Kpyr, HEC-
CMOTpA Ha TO, YTO IIO BerHeﬁ JaCTU Kpyra €My MNpUXOJUTCA €XaTb BHU3 rojopoi. Ha apcHe
YCTpanuBarOT ACPEBAHHYIO NJOPOXKKY B BUJAC METIM C OAHUM WM HECKOJIBKMMU 3aBUTKAMH, KaK
I/1306pa)KCHO Ha HalleM puc 42. ApTI/ICT CITYCKAaCTCs Ha BECJIIOCUIICAC T10 HaAKJIOHHOM 4acTH IIEeT/IH,
3aTEM 6LICTpO B3JICTACT HAa CBOCM CTAJIbHOM KOHC BBCPX, IIO prTOBOfI €€ 4acCTH, COBCPHIACT

IMOJIHBIN 060p0T, 6yKBaJ'ILHO BHU3 I'OJIOBOM, U 6J1arononquo CbhE3KACT Ha 3eMJ'II017.

17 «Yeprosa ners» m3obperena B 1902 I. 0QHOBPEMEHHO ABYMS LMPKOBBIMU apTHCTaMH — «JlpsBono» (JIkoH-
conom) u «Meducro» (Hyazerrom).
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Pucynok 42. «UeproBa netins». BHU3y ciieBa — cxeMa i pacueTa.

OTOT roJ0BOJIOMHBIN BEJIOCUIIEAHBIN (POKYC KaXKETCs 3pUTENSIM BEPXOM aKpOOaTUYECKOTrO
uckyccrBa. O3agaueHHas MyOJMKa B HEIOYMEHHMHU CIIpaIIMBaeT ceOs: Kakas TAMHCTBEHHAs CUJIa
yIIEp>KUBACT CMebUaKka BHHU3 r0JIoBoK? HeoBepurBO HaCTPOCHHBIE TOTOBBI M10JI03PEBATH 3/1ECH
JIOBKHI 00MaH, a MEXy TeM B TPIOKE HET HUYETro CBepXbecTecTBeHHOro. OH Bcereno 0ObsaCcHs -
eTcsl 3aKOHAMU MEXaHUKU. bummuapausiil map, MymeHHbld M0 3TOW TOPOXKKE, BBIMOIHUI ObI TO
K€ C HE MEHBIIMM YCIEeXOM. B MIKOJBbHBIX (u3MUecKnx KaOMHETax MMEIOTCS MHHHMATIOPHBIC
«YEPTOBBI METIU.

3HaMEHUTHIN UCTIOIHUTENb U U300peTaTeNb 3TOr0 TPIOKA, apTUCT «MepucTo», sl UCTIbI-
TaHUs IPOYHOCTHU «YEPTOBOM METIN» UMEI TSXKENbIH 111ap, BEC KOTOPOTO PaBHSUICSA BECY apTHCTa
BMecTO ¢ BesocuriezioM. [lap 3ToT myckanu 1mo JOpoKKe HEeTIH, U €ClId OH OJaromnoxyqyHo mpo-
Oerai ee, TO apTUCT PeLIAJICs MPOJENIATh METII0 CaM.

Yurarenb, KOHEUYHO, AOTAAbIBAETCS, YTO IIPUUMHA CTPAHHOIO SBJICHUS — Ta K€, KOTOpas
00BSCHSET OOIIEN3BECTHBIN OTBIT C BpAIAIOIIUMCs BeJepkoM (cTp. 55). OnHako TprOK yaaercs
HO BCEr/a; HeOOXOIUMO B TOUHOCTH PACCUMTATh BBICOTY, C KOTOPOW BEJIOCUIIEIUCT JAOJDKEH Ha-
4aTh CBOE JBIDKEHHE. HHAUE TPIOK OKOHYHUTCS KaTacTpooil.

MareMaTuKa B IUPKe

51 3Ha10, 4TO Ps/IBl «OE3AYIIHBIX» (OPMYN OTIYTUBAIOT MHBIX Jrooutenel ¢usuku. Ho,
OTKa3bIBasICh OT 3HAKOMCTBA C MaT€MaTU4YECKOW CTOPOHOH ABJIEHUH, TaKH€ HEAPYrM MaTeMaTu-
KU JIMIIAI0T ce0sl yIOBOJIBCTBHS 3apaHee MpelycMaTpUBaTh X0 SIBICHUS U OMPEAENITh €ro yc-
noBus. B nanHOM, Hanpumep, ciryyae Be-Tpu (HOpMYJIbl IOMOT'YT HaM B TOYHOCTH ONPEETUTh,
[P KaKUX YCJIOBHMSX BO3MOXKHO YCIEIIHOE BBIIOJHEHUE CTOJIb YIUBUTEIBHOIO TPIOKA, Kak
npo0er B «4epTOBOM MeTe».

ITpuctynum ke K pacueram.

O0603HaunM OyKBaMH T€ BEJIMYMHBI, C KOTOPBIMU IPUAETCS BECTU PACUETHI:

OykBo#i h 0603HaUMM BBICOTY, C KOTOPO# CKaThIBAETCS BEIIOCHUIIEIUCT;

OyKkBOW X 0003HaYMM Ty YacTh BBICOTHI N, KOTOpas BO3BBIIIACTCS HAJ] BEPXHEH TOUYKOU
«meTnu»; u3 puc. 42 oueBUHO, yTo X = h — AB;

OyKBOi I 0003HaYMM paaUyC Kpyra MeTiH;

OyKkBOIl M — 00I1yI0 Maccy apTHCTa BMECTE C BEJIOCHUIIEZIOM; BEC X BBIPA3UTCS TOTJa de-
pe3 mg, npuyem:

OyKBOI1 §J 0003HAYEHO YCKOPEHUE CUITbI 3eMHOM TSKECTH;

OHO PaBHO, KaK U3BECTHO, 9,8 M/c 3a cekyHy;

OyKkBOH V 0003HA4YMM CKOPOCTh BEJOCHIIE/]a B TOT MOMEHT, KOTJa OH JIOCTUTaeT CaMoi
BEpPXHEH TOYKH Kpyra.

Bce aTu BenmnuMHBI MBI MOJKEM CBSI3aTh JBYMs ypaBHEHUsAMHU. Bo-mepBbIX, MBI 3HaEM M3
MEXaHUKH, YTO CKOPOCTh, KOTOPYIO MPUOOPETAeT BEJIOCUIIE]] K MOMEHTY, KOI'/la, KaTsCh M0 Ha-
KJIOHHO# TopokKe, oH HaxomuTcs B C Ha ypoBHE TOUKH B (3T0 mosoxeHne n300pakeHo B HUX-
Hell yacTH Ha puc. 42), paBHa TOH, KaKyl0 OH UMEeT B BEpXHel yacTu neriu, B Touke B. [TepBas
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CKOPOCTb BBIpaXkaeTcs (1)0pMyJ1017118

v=.l2gx
i V2 = 29X

CrnenoBarenbHO, U CKOPOCTh M BEJIOCHIIETUCTA B TOUKe B paBHa
o
, T. €. V2 = 20X
Jlanee, ansi TOro 4ToOBI BEJOCUIIEAUCT, JOCTHUTHYB BBICIICH TOYKH KPYroBOTO ITyTH, He
yImaj BHU3, HY)KHO (cM. cTp. 55 — 56), 4ToOBI pa3BUBarOIIEeCs MPU 3TOM IIEHTPOCTPEMHUTEIBHOEC
yCKOpeHHe ObL10 00JIbIle, HEXKENIN YCKOpEHHe TSDKECTH, T. €. HAJlo, 94TOOBI

v
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WTak, MBI y3HaJIU, YTO JUIA YCIIEUIHOTO BBITIOJHEHUS 3TOTO I'OJOBOJIOMHOTO (hOoKyca HeoO-
XOJMMO YCTPOHUTDH «4EPTOBY METIIIO» TaK, YTOOBI BEpIIMHA HAKIOHHOMN YacTH ITyTH BO3BBIIIATIACH
HaJl BEpXHEH TOUYKOH ety Oosbiie ueM Ha 1/2 ee pagnyca. KpyrusHa HakioHa posii He Urpa-
€T, — HYXHO TOJIbKO, YTOOBI MYHKT, C KOTOPOT'O BEJIOCHUIIEAUCT HAUMHACT CIYCKAThCsl, BO3BBI-
mIajucs HaJ BEpIIMHOM meTiim Ooibiie yeMm Ha 1/4 ee momepewynuka. Ecniu, Hanpumep, metis
UMEeT B MornepeyHrke 16 M, To apTHCT JAOJDKEH HavyaTh CIYCK Ie MeHblle yeMm ¢ 20-MeTpoBoii
BbICOTHI. He BBINOIHM OH 3TOr0 yCIIOBUS, HUKAKOE UCKYCCTBO HE ITOMOXKET €My OIUCATh «4ep-
TOBY IE€TJIIO». JOCTUTHYB €€ BEPXHEHN 4acTH, OH HEMUHYEMO YNaJIET.

Pacyer 3TOT HE yuuTHIBAECT BIMSHUSA CWIIbI TPEHUS B BEJIOCHUIIEE. CUUTAETCS, UTO CKOPO-
ctu B Touke C u Touke B onunakoBbl. [lo3TOMy HENb3sl CIMIIKOM YUIMHATH IyTh U JEJIaTh
O4YEHb OTJIOruH cryck. [Ipu oTIIOoroM crycke B pe3ysbrare JEHCTBUsS TPEHUsS CKOPOCTb BEJIOCU-
nesa 1o JOCTIKEHUH TOUKu B Oynet mensbiiel, uem B Touke C.

Hano 3aMeTuTh, YTO NMpH MCIOJHEHHM 3TOTO TPIOKA BEJIOCHUIEAUCT eAeT Oe3 Lemu, mpe-
JIOCTaBJISAS. MAILMHY JEHCTBUIO TSYKECTH. HU YCKOPSTh, HU 3aMEUIATh CBOErO JBWKEHHUS OH HE
MOXET, J1a ¥ He JOoJDKeH. Bce ero MckyccTBo B TOM, YTOOBI JIepKaTbCs CEPEAMHBI IEPEBIHHOM
JOPOKKH, TIPU MaJieHIlleM YKIOHEHUH apTUCT PUCKYET CheXaTh C JOPOXKKH U ObITH OTOPOIIEH-
HBIM B CTOpOHY. CKOPOCTH JABMXKEHHS 10 KPYr'y BECbMa BEJIMKA: IIPU Kpyre ¢ MonepeuyHuKoM 16
M €37I0K cOoBepIaeT 060poT B 3 CEKyH Ibl. DTO COOTBETCTBYeT ckopocTH 60 kM B wac! YnpapusaTsh
BEJIOCHUIIEJIOM IIPU TaKOW CKOPOCTH, KOHEYHO, MYAPEHO; HO ATOTO M HE HAJ0; MOXKHO CMEJIO TI0-
JIOXKUTHCS HAa 3aKOHBI MeXaHUKU. «CaM 1o ceOe BeIOCUIIEAHBIN TPIOK, — YUTAeM MbI B Opolitope,
COCTaBJICHHOW MPO(ecCHOHANIOM, — IPU MPABUIBHOM pacueTe M MPOYHOM KOHCTPYKLUH amma-
pata He onaceH. OMacHOCTh TPIOKa JIEKUT B caMOM apTucte. Eciu pyka apTucTa ApOTHET, €CIIU
OH OyZeT B3BOJHOBAH, MOTEPsieT caMooOIaaHne, ecil eMy HEOXXHUJAaHHO CAeTIaeTcsl TypHO, TO
MO>KHO OXHUJATh BCErO».

Ha sTOM e 3aKOHE NMOKOUTCS BCEM H3BECTHAsl «MEpTBas METISA» U JApyrue QUrypsl BbIC-
HIero NuioTaxka. B «MepTBOH meTiie» MEPBOCTENEHHYIO POJIb UIPAcT MPaBUIIbHBIA «Pa3rOH»
MUJIOTa TI0 KPUBOM U YMENOE YIPaBICHUE CAMOJIETOM.

HexBaTka B Bece
Kakoii-To mryTHUK 0OBSBUII OJHAXKIBI, YTO 3HAeT crocob 0e3 oOMaHa OOBENIUBAThH MOKY-

maTeei. CCKpCT COCTOHUT B TOM, YTOOBI IMOKYIIaThb TOBAPBI B CTPpAHAX 3KBATOPUAJIBHBIX, a IIPO-
JaBaTb — MOONMKE K TIOJIFOCAM. I[aBHO HN3BC€CTHO, 4YTO onmm3 9KBAaTOpa BCIIU HMCIOT MEHBIINH

18 ITpu sTOM MBI TIpeHeOperaeM SHEpruell BpaIaromUXcsi 000I0B BEIOCHUIIEIHBIX KOJIEC, BIMSHHE 3TOr0 00-
CTOSITENILCTBA HA PE3YIIBTAT pacuera HEe3HAYUTENBHO (CM. MOKO KHUTY «3HaeTe Jin BbI Hu3uky?», § 47).
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BEC, HEXeJU OJIU3 TOMI0COB; 1 KT, MepeHeceHHbIH ¢ SKBaTOpa Ha MOJIIOC, TPUOaBUTCS B BeCe HA S
r. Hano monp3oBaThes, 01HaKO, HE OOBIKHOBEHHBIMU BECAMH, a MPYXHHHBIMH, IPUTOM H3rO-
TOBJICHHBIMH (IpaJlydpOBaHHBIMHU) Ha SKBAaTOpE, MHAYE HUKAKOH BBITOJIBI HE MOJIYYUTCS: TOBAp
CTaHeT TsDKEeJNee M Ha CTOJIBKO Ke TshKellee CcHeNaloTcs Tupu. Ecau KynmuTh TOHHY 30J10Ta
rae-uuOyap B Ilepy, a cObITh ee, ckaxeMm, B Mcmanauu, TO MOKHO, MOXKaNyld, HA 3TOM KOE-4TO
3apaboTaTh, — MpH OECIIIATHOM MIPOBO3€, pa3yMeeTCH.

He nymaro, yToOBl OI00HAsT TOProOBIs MOIJIa KOrO-HUOY/Ab 000TaTUTh, HO MO CYILECTBY
IIYTHUK TpaB: CHJIA TSHKECTH JCWCTBUTEIBHO YBEIMYMBACTCS C yAaJeHHeM OT 3kBaropa. IIpo-
HCXOJUT 3TO OTTOTO, YTO TeJla Ha SKBATOPE OMHUCHIBAIOT MIPU BPAIIEHUU 3eMJIM caMble OOJIbIINE
KPYT'H, a TAK)Ke U OTTOT0, YTO 3eMHOM 11ap Kak Obl B3JYT y 9KBaTOPA.

I'maBHast nonst HeJOCTAuM Beca 00YCIIOBICHA BpallleHHeM 3eMJIM; OHO YMEHBIIIAET BEC Tena
0xm3 skBaTopa Ha 1/290 1010 0 CpaBHEHUIO C BECOM TOT'O JKE TEJIa Y MOJIIOCOB.

Pa3zHuna B Bece mpu InepeHoce Tejaa ¢ OJHOM LIMPOTHI HA JAPYTYIO JUIS JIETKUX TeNl HU-
yroxHa. Ho a5 mpeaMeToB rpy3HBIX OHA MOKET JNOCTUTHYTh BEJIMUYMHBI JJOBOJIBHO COJIMIHOM.
Bbl 1 He mom03peBany, HampuUMep, YTo NapoBo3, Becsmuil B Mockse 60 TOHH, 1O MpUOBITUH B
ApxaHrenbck craHoBUTcs Ha 60 Kr Tspkenee, a no npudbiTi B Ofieccy — Ha CTOJIBKO XKe JIerye.
B cBoe Bpemst ¢ octposa llInundeprena exxerojHO BHIBO3WIM B 6ostee 1oxxHbIe nopThl A0 300 000
TOHH yriisg. Ecnu OBl 3TO KOTMYECTBO OBIJIO JOCTABICHO B KaKOH-HUOY/Ib SKBATOPUAIIbHBIN MOPT,
TO TaM oOHapyxeHa Oblna Obl Heoctada B 1200 ToHH, Oyab rpy3 mepeBellieH Mpu MpHUEeMKe Ha
NPYKUHHBIX Becax, BbIBe3eHHBIX co [lImuideprena. Jiunkop, Becusimii B Apxanrenscke 20 000
TOHH, MO MPUOBITUHM B 3KBATOPUANIbHBIE BOJBI CTAHOBUTCS Jierdye ToHH Ha 80; HO 3TO ocTaercs
HEOIIYTUMBIM, TaK KaK COOTBETCTBEHHO CTAHOBSTCA JIerde M BCE JPYyrue Tesa, He HCKIoYas,

KOHEUHO, ¥ BObI B okeaHeld,

Ecnu Obl 3eMHO# 11ap Bparasics BOKPYT cBOel ocH ObIcTpee, 4eM Tenepb, HalpuMep, eClin
OBl CYTKH JJIMIHCHh HEe 24 daca, a, cKaxkeM, 4 yaca, TO pa3HHUIA B BECE TEJl Ha IKBATOPE U MOJIO-
cax Obla ObI 3aMeTHa pe3ue. [Ipu yeThIpex4acoBhIX CyTKax, HallpuUMep, TUPS, BecsIIas Ha Mo-
moce 1 kr, Becuna Ob1 Ha 3kBaTOpe Bcero 875 r. iIMeHHO TakoBBI MPUOIMUZUTEIBHO YCIOBUS TSI-
xectu Ha CatypHe: OJIM3 MMOJIFOCOB 3TOW TUTAHETHI Bce Tea Ha 1/6 Tsbkesee, ueM Ha DKBaTope.

Tak kKak HEHTPOCTPEMUTEIHHOE YCKOPEHHE BO3PACTaeT MPOMOPIMOHAIBLHO KBaApaTy CKO-
pPOCTH, TO HETPYAHO BBIYMCIUTH, NPU KAKOH CKOPOCTH BpAIllEHHUsS OHO HAa 3€MHOM HKBaTOpe
nomxHO ctath B 290 pa3 Gosee, T. €. CpaBHATHCS C CHIIOW MPUTSHKEHUS. JTO HACTYIHT MPU CKO-
pocty, B 17 pa3 Gosbieit, Hexenu HbiHemHss (17*17 — nouru 290). B Takom cocTosiHUM Teja
MepecTaHyT OKa3bIBaTh JaBICHHE Ha CBOU OMOpPHL. [[pyrumu crmoBamu, ecnu Obl 3emiisl Bpalia-
nack B 17 pa3 ObIcTpee, Belllu Ha 3KkBaTope coBceM He umenu Obl Beca! Ha Caryphe 310 Hacty-
U0 OBl IIPU CKOPOCTH BpAIlEHUs, BCero B 2, 5 pa3a OOoINbIIeH, YeM HbIHEITHSIS.

NnaBsa yetBeptass. BCEMUPHOE TAIOTEHUE.

11 e e

Besnka JiM cui1a NPUTSKEHUs ?

19 HOSTOMY, MCKAY [MPpOYUM, CYAHO CUAUT B 3KBATOPHUAJIbHBIX BOAAX CTOJIb KC FJ'Iy6OKO, KaK U B IIOJISIPHBIX; OHO
XOTA U ACIacCTCs JICrde€, HO Ha CTOJIBKO K€ JICTYC CTAHOBHUTCA U BBITCCHACMAsA UM BOJaA.
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«Ecnu 661 MBI He HAOMIOJANM €KEMUHYTHO MAJCHUS TEJl, OHO OBLIO OBbI JJI HAC CaMbIM
YIUBUTEIBHBIM SIBJICHUEM», — MMHUCAT 3HAMEHMUTHIA (paHIly3ckuil actpoHoM Aparo. [IpuBbruka
Je7aeT TO, YTO MPUTSHKEHHE BCEX 3E€MHBIX MPEAMETOB 3eMyIei KaKeTCs HaM eCTECTBEHHBIM U
oObIyHBIM siBIeHHEM. Ho Koraa Ham roBopsT, YTO MPEAMETHI MPUTITUBAIOT TAKXKE U APYT JIPYyTa,
MBI HE CKJIOHHBI 3TOMY BEPUTH, IOTOMY UTO B OOBIJCHHOH XM3HU HUYErO MOJOOHOT0 HE 3ame-
qaeM.

[Touemy, B caMoM jeje, 3aKOH BCEOOIIEro MPUTKEHUS HE MPOSBISETCSA MOCTOSHHO BO-
Kpyr mac B oObuHOW oOctaHoBke? [louemy He BHIMM MBI, 4TOOBI MPHUTATHBAIU APYT JIpyra
cTonbl, apOy3sl, Joau? [loromy uTo uIs HEOOJBIIMX MPEAMETOB CHJIA MPUTSHKEHUS YPE3BbI-
yaitHo Mana. IIpuBeny HaranHbeli npuMep. /[IBa yenoBeka, OTCTOAIIMX Ha JBAa METPA APYr OT
Apyra, NPUTATUBAIOT OJMH JPYroro, HO CHJIa 3TOTO NPUTSHKEHUS HUYTOXKHA: JUIS JIIOAEH cpen-
Hero Beca — MeHee 0,01 muyuurpamma. 310 3HAYMT, YTO BA YEIOBEKA NPUTATUBAIOT APYT Ipyra
C TaKoro e cuioi, ¢ kakoi rupbka B 0,00001 rpamma AaBUT Ha YaIIKy BECOB; TOJBKO YPE3BbI-
YailHO YYBCTBHUTEJbHBIE BEChl HAYYHBIX JIAOOPATOPUH CIIOCOOHBI OOHAPYKUTH CTOJIb HUYTOX-
HbIl Tpy3uk! Takas cuna, MOHATHO, HE MOKET CABHHYTH HAac ¢ MeCTa, — 3TOMY MEIIAeT TPeHHE
HAIMX MOJOMIB O MoJ. UToOBl CABHHYTH HAc, HapUMeEp, Ha JCPEBSIHHOM Moy (cuia TpeHus
nojouB o nox paBua 30% Beca Tena), HyxHa cuia He MeHblne 20 kr. CMeNIHo 1axe CpaBHUBATh
ATY CUJIy C HUYTOXHOM CHUJION MPHUTSDKEHHS B OJHY COTYIO MIJLTUTpamMMa. MUJUIUTpaMM — Thl-
CsIYHAs YacTh IPaMMa; IpaMM — ThICSYHAs yacTh Kuiorpamma, 3Hauut, 0, 01 mr cocraBnser no-
JIOBUHY OJHOM MMJUIMApIHON JOJM TOW CHIIBI, KOTOpasl Hy)KHa, 4TOObl CABHHYTH Hac ¢ mecral
Y IMBUTENBHO JIM, YTO TPU OOBIYHBIX YCIOBHSIX MBI HE 3aMe€UacM M HaMEKa Ha B3aUMHOE MPHUTSI-
YKEHHE 3eMHBIX TeN?

Jpyroe neno, eciau Obl TPEHUS HE CYLIECTBOBAIO, TOTJa HUYTO HE Mewano Obl Jaxe U
ciaboMy TNPHUTSKEHHIO BbI3BaTh cOmmbkenue ten. Ho mpu cune B 0, 01 mr Gwictpora 3TOro
COMKEHUs Jtoied TOJKHA ObITh COBEPIICHHO HUYTOXKHA. MOKHO BBIYHCIUTD, YTO IPU OTCYT-
CTBHH TPEHHS JBa 4eJOBEKa, OTCTOSIIUX HAa PACCTOSHUM 2 M, B T€UEHHE MEPBOr0 Yaca IMpUIBH-
HYJMCh OBbI Ipyr K ApPYrY Ha 3 CM; B TEUEHHE CJICAYIOIIEro yaca OHM cOMM3MINCH OBl eme Ha 9
CM; B TEUEHHE TPETHEro yaca — eie Ha 15 cM. J[BukeHue Bce yCKOpsuIoCh Obl, HO BIIOTHYIO 00a
YeJloBeKa COMM3MINCH Obl HE paHee, YeM Yepe3 ISTh 4acoB.

3€MHOMH IlIap CTPEMUTCS yMUaThes 10 KacaTeapbHol nuHuu ER.

[TpuTskeHrne 3eMHBIX Tell MOXKHO OOHapyXuTh B TeX ClydasX, KOTrJa CHJIa TPEHUS He
CIY’KUT TpensaTcTBUEM. [ py3, MOABEIICHHBIM HA HUTH, HAXOUTCS MO ICHCTBHEM CHUJIBI 36MHO-
IO MPUTSDKEHUS, ¥ IOATOMY HUTKAa MUMEET OTBECHOE HAIPABJICHUE, HO €CJIM BOJIHM3H Ipy3a HaXxo-
JUTCSL KaKOe-HUOY/Ib MacCUBHOE TeNl0, KOTOPOE MPUTATHBAET IPy3 K cebe, TO HUTKA Clerka oT-
KJIOHSAIETCSI OT OTBECHOT'O IOJIOKEHHSI U HANpaBJIAeTCs 110 PaBHOJCHCTBYIONIEH 3€MHOTO MPUTSI-
JKEHHS ¥ TIPUTSDKEHUSI PYroro Tejla, OTHOCUTENBHO OYeHb ciaboro. Takoe OTKIOHEHHE OTBeca
BOJIM3M 0OJIBION TOPHI BiepBble HaOmoAan B 1775 rony Mackenaiin B [lloTnanauu; oH cpaBHUI
HaIpaBJeHUE OTBECA C HAIPABJICHUEM K IOJIFOCY 3BE3HOT0 HeOa ¢ ABYX CTOPOH OJHOM M TOU XKe
ropel. BriocnenctBun 6osiee COBEpIIEHHBIE OMBITHI C MPUTSKEHUEM 3€MHBIX Tell MPU TOMOLIH
BECOB 0COOOI0 YCTPOMCTBA MO3BOIMIN TOUHO U3MEPUTH CHITY TSATOTCHUS.

Cuna TAroTeHus MeXAy HEOOJBIIMMH MaccaMu HUuYTOXHaA. [Ipu yBenuyeHunm macc oHa
BO3pacTaeT MPONOPLMOHATIBHO UX MpPOU3BeAeHUI0. HO TyT MHOTrHMe CKIOHHBI MPEyBEIUYNBATH
a1y cuity. OiuH y4eHsblil — npaB/a, He PU3UK, a 300JI0T, — MBITAJICS YBEPUTh MEHS, YTO B3aUMHOE
NPUTSDKEHKE, HAOII0AaeMoe HepeKO MEXIY MOPCKHMH CyIaMH, BBI3bIBAETCS CHUIIONH BCEMUP-
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Horo TsroteHus! HerpynHo nmoka3aTh BBIYMCICHUEM, YTO TSATOTEHHUE 3/1eCh HE MPHU YEeM: J[Ba JIH-
HelHbIX kopabms, B 25 000 ToHH kaxnenid, Ha pacctossauu 100 M mpuUTATHBAIOT Ipyr Apyra ¢
cunoif Bcero 400 r. Pazymeercs, Takast Cijla HEIOCTaTOYHA, YTOOBI COOOIIUTH KOPaOIsiM B BOJIE
XOTs1 OBl HUUTOXKHOE NepemenieHre. VICTHHHYIO MPUYMHY 3araJlouHOro MPUTSDKEHUS Kopabiei
MBI OOBSICHUM B I'JIaBE O CBOMCTBAX JKUIKOCTEM.

HuuroxHast 111 HEOONBUIMX MacC CHja TATOTEHHsS CTAHOBUTCS BEChbMa OIIYTUTENBLHOM,
KOTJla peyb MJIET O KOJOCCATbHBIX Maccax HeOecHbIX Tei. Tak, naxke HenrtyH, oueHs manexast ot
HaC IUIAHETa, MEUIEHHO KpYXallascsl MOYTH Ha KPal0 COJIHEYHOW CHUCTEMbI, LIUIET HaM CBOM
«mpuBeT» mputTsHkeHneM 3emin ¢ cwiioi 18 mumumonoB Ttonn! HecmoTpst Ha orpomHoe pac-
crosinue, otaenstomee Hac or ConHia, 3eMist yaepKUBaeTcss Ha CBOed opOuTe €AMHCTBEHHO
JMIIB CWIOHN TsAroTeHus. Ecnu Obl cuila COIHEUHOT0 MPUTSDKEHHS TOYeMy-1100 ucuesna, 3emMiis
noJieTesna Obl MO JIMHUM, KacaTeJIbHOM K ee OpOUTe, U HaBEKU ymMyanach Obl B O€310HHYIO ITTyOb
MHUPOBOTO MIPOCTPAHCTBA

CraabpHoii KaHAT oT 3emuH 10 CoJtHIA

BooGpasure, yto MorymiecTBeHHOE NpUTsHKeHHe CoHIla o4eMy-I100 B CaMOM Jejie Uc-
4ye3/0 U 3emiie MPEeICTOUT MedanbHas ydyacTb HaBCEr/la YAAJIMTHCA B XOJIOJHBIE U MpauHbIe
MyCTBIHU BCEJICHHOM. Bbl MoXxeTe npeacTaBuTh cebe — 371ech HeoOXoauma (haHTa3us, — 4TO UH-
JKEHEphl PELIMIIM, TaK CKa3aTh, 3aMEHUTh HEBUIMMBbIC LIEIH MPUTHKCHUS MaTepUAbHBIMU CBSI-
35IMH, T. €. IOMPOCTY 3aAyMajl cOeAUHUTH 3eMitto ¢ COJTHIIEM KPETIKUMHU CTaJbHBIMHU KaHATaMH,
KOTOpPBIE JOJDKHBI yIEpKUBATh 3eMHOM IIap HAa KPYroBOM MyTH B ero 6ere Bokpyr Connua. Yrto
MOeT OBITh Kpemye CTald, CocOOHOH BhIaepkaTh HaTskeHne B 100 kr Ha KakIblil KBajapat-
HbId Musmumerp? IlpencraBere cebe MOIIHYIO CTaIbHYIO KOJIOHHY, NMOMEepeyHUukoM B 5 M. ITno-
mane ee ceyeHus 3akmodaer KpyriasiM cuetom 20 000 000 kB. MMm; ciieoBaTenbHO, TaKkas KO-
JOoHHA paszpbiBaercs Juiib oT rpy3a B 2 000 000 Tonn. BooOpasure najnee, yTo KOJOHHA 3Ta
npocTtupaercs ot 3emiuu 1o camoro CoHIa, coeauHss 06a cBeTuia. 3HaeTe JIU Bbl, CKOJIBKO Ta-
KHUX MOTYYMX KOJIOHH MOTPeOOBaIoOCh ObI A yAepx aHus 3eMiu Ha ee opouTe? MUIUIMOH MUJI-
mroHoB! UTOOB! HarnsHee NpeACcTaBUTh cede ATOT JieC CTAIbHBIX KOJIOHH, T'YCTO YCEHBAIOLINX
BCE MAaTEPUKH M OKEaHbl, MPUOaBIIIO, YTO P PAaBHOMEPHOM paclipe/leIeHUH UX Mo Bceil oOpa-
meHHoi K CoJIHITY IOJIOBUHE 3€MHOTO I1apa MPOMEXKYTKHA MEXAYy COCEHUMHU KOJIOHHAMU ObUIH
OBl JIUIIb HEMHOTMM LIMpe CaMUX KOJIOHH. BooOpasuTe cuity, He0OXOAUMYIO sl pa3pbiBa 3TOTO
OTPOMHOTO JIeca CTaJbHBIX KOJIOHH, M BbI MOJYYHUTE MPEACTABICHUE O MOTYIIECTBE HEBUIUMOM
CHWJIBI B3aUMHOTO NpUTsDKeHus 3emian u CosHIa.

U Bes 3Ta KosoccaibHas CUila MPOSIBIISIETCS JIMIIb B TOM, YTO, UCKPHUBIISIS MyTh JABHIKEHHS
3eMiIH, KaXIyI0 CEKyHIy 3acTaBisieT 3eMJII0 YKIOHATHCS OT KacaTelbHOM Ha 3 MM, Oiaronaps
ATOMY IyTh Hallleil MIaHeThl W MpeBpallaeTcsl B 3aMKHYTBIN, syuuntuuyeckuil. He ctpanHo am:
4TOOBI IPUABUraTh 3EMIIO KaXKIyI0 CEKYHAY Ha 3 MM, BBICOTY 3TOW CTPOKH, — HYXKHa Takas Hc-
noJIMHCKas cuia! 3To ToMbKO MOKa3bIBaeT, Kak OTPOMHA Macca 3éMHOI'0 IIapa, €Ciu Jake CTONb
YyZOBUIIIHAS CHJIa MOXKET COOOIIMUTD €if JIMILb BECbMa HE3HAUUTENIbHOE NIepeMEIECHHE.

Mo:KHO JI1 YKPBITHCA OT CHJIbI TATOTEHUA ?

Ceituac MBI (paHTa3UPOBAIM O TOM, YTO OBLIO OB, €CIIU OBl B3aMMHOE MPUTSHKEHUE MEXKIY
Connuem u 3emiiell Mcue3no: 0CBOOOAMBIINCH OT HEBUIUMBIX LIENEH NPUTSDKEHUs, 3eMils yM-
yajach Obl B OECKOHEUHBIH NMPOCTOp BeelleHHOU. Teneps nmodantazupyeM Ha APYryro TEMY. YTO
cTajo Obl CO BCEMU 3€MHBIMU IpeMETaMH, eciii Obl He OblI0 TskecTH? HUdTo He npuBs3bIBaIo
Obl UX K Hallel MjaHeTe, ¥ MPU MaJleHIeM TOTUYKe OHU YHOCHUJIMCH Obl IPOUYb B MEKIUIAHETHOE
npocTpaHcTBo. He mpunuioch Obl, BIpodeM, TOKUAATHCS U TOJIYKA: BpaIlleHHE Halllel MIaHeThl
packuao ObIB MPOCTPAHCTBO BCE, YTO HEMIPOYHO CBA3aHO C €€ MOBEPXHOCTHIO.

AHraniickuii nucaresip YaIsIc BOCIONB30BaAICS 1MOA00HOr0 poaa uaeei, 4ro0bl onucarh B
pomaHe QaHTacTHueckoe myremectBue Ha JlyHy. B stom mpoumsBenenun («IlepBbie mroau Ha
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JlyHe») oCTpOyMHBII POMAaHUCT YKa3bIBACT Ha OUYCHb OPUTHHAIBHBINA CIIOCOO MYyTEHIECTBOBATH C
IUTAaHETHl Ha IJIaHeTy. A MMEHHO: YYeHBIH, repoil ero pomana, u300pen ocoObli cocTaB, KOTO-
pBIii 0071a1aeT 3aMeyvaTeNbHBIM CBOMCTBOM — HEMPOHMIIAEMOCTBIO JUIS CHIIBI TATOoTeHHs. Ecim
CJIOIl Takoro coCTaBa IMOJBECTH MOJ KaKOoe-HUOYIb TEJI0, OHO OCBOOOIUTCA OT HMPUTSHKEHUS
3emiH U OyJeT MOABEP)KEHO JACUCTBHIO MPUTSKEHUS TOJIBKO OCTABbHBIX Tell. DTO (paHTacTude-
CKO€ BEIIECTBO YAIIJIC Ha3Bajl «KEBOPUTOM» — IO MMEHU €ro BBIMBIIUIEHHOTO H300peTraTens
Kesopa.

«MBI 3HaeM, — MUIIET POMAHUCT, — YTO JUISI BCEMUPHOTO TATOTEHHUS, TO €CTh JUIS CHIIBI
TSDKECTH, TMPOHMLIAEMBl BCe Tesla. Bbl MO)KeTe MOCTaBUTH Mperpajbl, YTOObI OTpe3aTh Jydam
CBeTa JOCTYI K MpeIMETaM; MOMOIIbIO METAJUIMYECKUX: JTMCTOB MOXETE OIPaJuTh MPEAMET OT
JOCTyHa SJEKTPUYECKUX BOJH paauoTenerpada, — HO HUKAKUMH IPErpajaMH HO MOXKETE BBI
3alIUTUTh TMPEAMET OT AEUCTBUS TAroTeHUs CoJHIA WIM OT CHJIbI 3eMHOU TspkecTH. OTdero
COOCTBEHHO B MPHUPOJIE HET MOJOOHBIX Mperpaj i TATOTEHUs, — TpyAHO ckazaTh. OaHako Ke-
BOp HE BHJIEJI IPUYHH, TOYeMy Obl U HE CYLIECTBOBATh TAKOMY BEILIECTBY, HEIIPOHUIIAEMOMY JIJIs
TATOTEHHS; OH CUMTAN ceOs COCOOHBIM MCKYCCTBEHHO CO3/1aTh TaKOE HEMPOHHUIAeMOe IS Tsi-
TOTEHUS BEIIECTBO.

Besikuit oOnagaronuii XoTh HCKpOH BOOOpaskeHUsI JIETKO MPEJCTaBUT cede, Kakue HeoObl-
YaiiHble BO3MO’KHOCTH OTKpBIBA€T NepeJ]] HaMHu NMoAoOHOe BemiecTBo. Ecnu, Hanmpumep, HYKHO
MOJIHATH TPY3, TO, KaK OBl OrPOMEH OH HH ObLI, JOCTaTOYHO OYAET pa3ocTiaTh MO HUM JIUCT U3
ATOTO BEILECTBA, — U TPY3 MOXKHO Oy/eT MOJHATh XOTh COJIOMHUHKON».

OO6nanmas TakuM 3aMeyaTeNIbHBIM BEIIECTBOM, T€pOil poMaHa COOpYKaloT HeOeCHBIH KO-
pabib, B KOTOPOM M COBEpLIAIOT cMenblii mosner Ha JIyHy. YcrpoiicTBO cHapsiia BecbMma He-
CJIO’KHO: B HEM HET HUKAKOTO JIBUTaTEIbHOTO MEXaHU3Ma, TaK KaK OH IepeMeIaeTcs qeicTBueM
NPUTSIKEHUS CBETHIL.

BoT onmcanue 3Toro paHTacCTHYECKOTO CHaps/a:

«BooOpa3ure cebe mapooOpa3Hblii CHapsiA, JOCTATOYHO MPOCTOPHBINA, YTOOBI BMECTHUTD
JIBYX 4eloBeK ¢ ux OaraxxoM. CHapsn OyaeT uMeTh JiBe 000JI0UYKH — BHYTPEHHIOIO M HAPYXKHYIO;
BHYTPEHHSISL U3 TOJICTOTO CTEKJIa, HapyXKHasi — cTayibHasi. MOYHO B34Th C COOOH 3amac CryuieH-
HOTO BO3/lyXa, KOHIICHTPUPOBAHHOM MHUIIH, annapaTsl A1 AUCTHILIISALMU BOBI U T. 1. CTanbHOM
map OyzeT Bech CHapY»KH MOKPBIT CIIOEM ,,KeBopuTa“. BHyTpeHHAs cTeKIsiHHAs 0000uKa OyneT
CIUIOIIHAs, KPOME JIIOKA; CTalbHas ke OyJeT COCTOSTh U3 OTHENbHBIX YacTel, W KaxJas Takas
Y4acTh MOXET CBOPAUYMBATHCS, KaK IITOPA. JTO JIETKO YCTPOUTH IMOCPEACTBOM OCOOBIX MPYKUH;
IITOPbI MOKHO OYyJIeT OIyCKaTh U CBEPTHIBATh JIEKTPHUUECKUM TOKOM, HMPOBOJMMBIM IO IUIATH-
HOBBIM IIPOBOJIaM B CTEKJIIHHOU 00oJsiouke. Ho 3T0 yxe TexHuueckue noapoOHOCTH. [1aBHOe
TO, 4TO HapyxkHas 000i04Ka cHapsaa OyaeT BCs COCTOSITh Kak Obl U3 OKOH M ,,KEBOPUTHBIX
mrop. Korza Bce MITOphl HAriayxo CHYILIEHBI, BHYTPh IIapa HE MOKET IPOHUKHYTh HU CBET, HU
KaKkoi-mub0 BooOIIe BUJ JIy4HCTOM SHEPrUu, HU cujla BceMUpHOro Tsrotenus. Ho BooOpasure,
YTO OJHA U3 IUTOp MOJAHATA, — TOTJa JH000E MAaCCUBHOE TEJ0, KOTOPOE CIy4alHO HaXOIUTCA
BJIaJI MIPOTUB 3TOr0 OKHA, NPUTSAHET Hac K cebe. [IpakTuyeckn Mbl CMOXKEM IyTEIIECTBOBATh B
MHUPOBOM IIPOCTPAHCTBE B TOM HAMPABJICHUH, B KAKOM I0KEJIaeM, IPUTITUBAEMBIC TO OJJHUM, TO
JIPYTUM HEOECHBIM TEJIOM.

Kak noserenn na Jlyny repoun YaJuica

HHTepecHO onucaH y pOMAaHKMCTA CaMblii MOMEHT OTIIPABJIEHUSI MEKIIJIAHETHOTO BaroHa B
1yTb. TOHKMI CION «KEBOPUTA», MOKPBIBAIOIINN HAPYKHYIO IOBEPXHOCTb CHApAA, JIENAET €To
Kak Obl COBEpPLICHHO HEBECOMBIM. Bbl MOHMMaeTe, YTO HEBECOMOE TEJIO HE MOXKET JIeKATh CIIO-
KOMHO Ha JIHE BO3IYIIHOIO OKEaHa; C HUM JIOJDKHO MPOU30WTH TO K€, 4TO IMPOM30LLIO ObI C
npoOKoM, MOrpy’)kKeHHOH Ha JHO o3epa: MpoOKa ObICTPO BCIUIbUIA ObI HAa MOBEPXHOCTb BOJIBI.
TouyHO Tak ke HEBECOMBIN CHapsij, — OTOPAChIBAEMBIM K TOMY K€ W MHEpIMel BpalleHUs 3eM-
HOT'O I1apa, — JI0JKEH CTPEMUTENFHO B3JIETETh BBBICH M, JOUIS 10 KpalfHUX TpaHMLl aTMOC(eEpHI,
CcBOOOJIHO MPOJIOIDKATH CBOM IMyTh B MUPOBOM IIPOCTpaHCTBE. ['epon poMaHa Tak U mojerenu. A
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OUYTHUBIINCH B MHUPOBOM IPOCTPAHCTBE, OHH, OTKPbIBAas OJHU 3aCJIOHKH, 3aKpblBas ApPYyrHeE,
1o/IBeprasi BHyTpEHHOCTh CHapsia nputshkeHuto 1o CouHia, To 3emiu, To JIyHsl, 1oOpaiuch 10
IIOBEPXHOCTH HAIIETO CIyTHUKA. BriocnencTBun oMH U3 MyTENIECTBEHHUKOB B TOM K€ CHapsie
BO3BpaTUJICS Ha 3eMJIIO.

He Gynem ocranaBiuBaThCs 37ech Ha pa3dope ujaen Yajuica Mo CYIIECTBY, — 3TO CIEJIAHO

MHOKO B JPYroM mecre20, re 51 U BBISCHUII €€ HeCOCTOSTENBHOCTb. [ToBepum Ha MUHYTY OCT-
POYMHOMY POMaHHUCTY U MOCJIEAYEM 3a €r0 reposiMu Ha JIyny.

Momyaca na Jlyne

[TocMoTpuM, KaK 4yBCTBOBAJIM ceOsi repoH MOBECTH YAIIjIca, OUYTUBLINCH B MUPE, T1IE CH-
Ja TshkecTu crnadee, MEeHbIIe, YeM Ha 3emIie.

Bot 3Tu moGomnbiTHEIE CTpaHI/ILIb121 pomana «Ilepsble monu Ha JlyHe». Pacckas Benercs
OT JIMLIA OAHOTO M3 KUTeNei 3eMiTd, TOJIbKO YTO MPUOBIBIIKX Ha JIyHYy.

«S1 mpuHsUICS BBIBUHUMBATH KPBILIKY CHapsaa. CTaB Ha KOJEHM, s BBICYHYJICS M3 JIIOKQ;
BHHU3Y, HA PAaCCTOSHUH TPeX (PyTOB OT MOEH roJIOBBI, JIeKaJl IEBCTBEHHBIH cHET JIyHBI.

3akyTaBIINCh B ojes0, KeBop cen Ha Kpail jroKa U CTall OCTOPOKHO CBEIIMBATh HOTH.
CrycTuB MX 10 BBICOTHI MOJIy(yTa HaJ MOYBOM, OH MOCJIE MUHYTHOTO KOJIEOaHHUS COCKOJIb3HYI
BHM3 Ha [IOYBY JIYHHOT'O MUpA.

S caenui 3a HUM yepe3 CTEKIAHHYIO0 000J0uKy mmapa. IIpoiias HeCKoJIbKO 1IaroB, OH MO-
CTOSUI MUHYTY, 03UPAsCh KPYrOM, 3aT€M PELIWIICA U — IIPBITHYJI BIIEPELL.

CTexJIo MCKaXaylo ero ABMKEHHs, HO MHE Ka3aJoCh, YTO 3TO U B JIEHCTBUTEIBHOCTU ObLI
yepecuyp Oombioil mpsbkok. KeBop cpasy ouyTuiics oT MeHs B pacctossHuu 6 — 10 meTpos.
Cros Ha ckaje, OH Jeflal MHE KaKhe-TO 3HaK{; BO3MOXKHO, YTO OH M KpHYaJl, — OJJTHAKO 3BYKH HO
JOCTUTAIN MeHs... Ho kak oH mpojienan cBoil MpbhKOK?

O3zagaueHHbIi, s MpOJIE3 4Yepe3 JIIOK M TOXKE CIIYCTHJICS BHM3, OYYTHUBUINCH HAa Kparo
CJI0HOM BbleMKHU. CrenaB mar BIepes, s NpbIrHyJl.

S1 mo4yBCTBOBAJ, YTO Jiedy, U BCKOPE OUyTHJICSA OJIM3 CKaJibl, HA KOTOPOIl CTOSUI MOJHKU-
JaBmuil MeHs KeBop; yXBaTUBIINCH 3a HEE, 51 IOBUC B CTPALTHOM U3YMIIEHHH.

KeBop, HarHyBIINCH, KpHUUYaJl MHE BHU3IJIMBBIM T'OJIOCOM, YTOOBI 51 ObLI ocTopoxHee. S u
3a0bL1, yTO Ha JlyHe HampspKeHHe TSXKECTH B LIeCTh pa3 ciabee, Hexenn Ha 3emue. JledcTBu-
TEJILHOCTh CaMa HallOMUHAaJIa MHE 00 3TOM.

OCTOpOKHO, cIepKuBas CBOM IBW)KECHHS, s IOAHSJICS Ha BEPIIMHY CKallbl M, CTYyMas
CJIOBHO OOJIBHOM peBMaTH3MOM, CTajl Ha coiHIe psaoM ¢ KeBopoMm. CHapsa Hamn Jiexan Ha
TaromeM cyrpoOe cHera, ¢yrax B TpUILIATH OT HAC,

— [TocmoTpuTe, — oOpaTuiics 51, moBopaunBasichk k Kesopy.

Ho Keop ucues.

OnHO MTHOBEHME 5 CTOSUI, TOPAKEHHBIN 3TOM HEOKUAAHHOCTBIO, 3aTEM, XKeas 3aryIsIHyTh
3a Kpail CKaJibl, IOCIEIIHO IIarHyJ BIepes, COBEPILICHHO 3a0bIB, uTo g Ha JlyHe. Ycumnue, KoTo-
poe s caenaln, MoJBUHYIO Obl MEHS Ha OJIUH MeTp, Oyab s Ha 3emiie; Ha JIyHe e OHO MOJBUHY-
JI0 MEeHsI Ha 6 METpOB, U 51 OUyTUJICS B 5 METpax 3a KpaeM CKaJbl.

S1 MCIIBITBIBAM TO OILIYIIEHUE BUTAHUSA B IIPOCTPAHCTBE, KOTOPOE MPUXOIUTCS IIEPEKUBATH
BO CHE, KOIrJla CHHUTC, Oynro magaemb B Oe3any. Ha 3emie yenoBek, majgas, ormyckaercst B Te-
YeHUe MEePBOM CEeKyH/bI Ha 5 MeTpoB, Ha JIyHe jke OH MPOXOAUT IPHU MAJACHUU B NEPBYIO CEKYH-
ny 80 cantumeTpoB. BoT nodyemy s miaaBHO NOpPXHYJ BHU3 Ha IIyOuHY MeTpoB AeBsTu. [lanenue
[I0Ka3a710Ch MHE NPOJOJLKUTENBHBIM; OHO JUIMIIOCH CEKYH/BI TPU. Sl MOIUIBLI B BO3yXE U OIyC-
TWJICS TJIABHO, KakK MyIIMHKA, YBS3IIHU 110 KOJIEHO B CHE)KHOM CYrpo0e Ha JIHe CKaJIUCTOU J10JIu-

20 «MeXIIaHeTHEIC MyTCHICCTBUA».

21 OTpLIBOK NPUBCACH C HCCYIICCTBCHHBIMMU IIPOITYCKAMU.
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HBI.

— KeBop! — kpuknyn s, ocmarpuasck Kpyrom. Ho Hurzie Ho ObLJIO U CJIEIOB €ro.

— KeBop! — kpukHy1 s rpomue.

W BIpyr g yBUAEN €r0; OH CMESJICS U JeJall MHE 3HAKH, CTOSI Ha IOJIOM yTece, MeTpax B
ABAALATH OT MEHS. Sl He MOT CIBIIIATh CJIOB, HO MOHSJI CMBICIH €70 JKECTOB. OH MpUIJIAIlal MEHs
IPBITHYTH K HEMY.

51 xonebaics: pacCcTOSHUE Ka3aJI0Ch MHE CIUIIKOM OTPOMHBIM.

Ho ckopo s coobpasui, uro pa3 KeBop mpozenan Takoi HpbDKOK, TO, HABEPHOE, YIACTCA
IIPBITHYTh U MHE.

OtcTynuB Ha wIar, s NpBITHYA U30 Beex cuil. CTpesoi B3BWIICS S B BO3JyX M, Ka3aJloCh,
HUKOTJ]a HE OIMYIIYCh BHU3. DTO ObUI (JaHTACTUUECKHUI MOJIET — YyJAOBUIIHBIH, KaKk B CHOBU/JE-
HUH, HO B TO K€ BPEMSI BOCXUTUTEJIBHO IPUATHBIM.

IIpbIXkOK OKa3ajcs CIUIIKOM CHUIIBHBIM: 5 IIEpeneTen Hal roioBoi Kesopa».

Crpeanda Ha Jlyne

Crnenyrouuii 3mu30/, B3SATHII U3 MOBECTH BBIAAIOLIETOCS COBETCKOro m3odperarens K. O.
Mnonkosckoro «Ha JlyHe», moMokeT HaM ysACHUTb YCJIOBHS IBWJKCHMS IIOJ JCHCTBUEM CHUJIbI
Tshxkectu. Ha 3emnie atmocdepa, npensaTcTByst IBUKEHUIO B HEW TeJ, 3aCJIOHSET OT HAC MPOCThIE
3aKOHBI MAJICHUs, YCIOXHASA uX 100aBouHbIMU ycnoBusMu. Ha JlyHe BO3myX OTCYTCTBYET CO-
BepieHHO. JIyHa Obiia OB MPEBOCXOTHOMN JIabOpaTOpHel A U3YUEHUs MaJeHUs Tell, €Clu Obl
MBI MOTIJIM Ha HEW OUYTUTHCS U 3aHUMAThCS TaM HAyYHBIMU MCCIIEJOBAHUSMM.

OOpamiasicb K 3MU30/y MOBECTH, MOSCHUM, YTO JIBa coOeceTHHKa MPUBOAMMOTO jaiee
OTpBIBKA HaxoAdTcs Ha JIyHe M >KeNaloT MCCleoBaTh, Kak OyAyT JABUraTbCs TaM ITyJH, BbLIe-
TEBILUE U3 PYKbSL.

«— Ho Oyner au Tyt pabotath mopox?

— B3prsIBuathie BeliecTBa B yCTOTE JIOJDKHBI MPOSBIATH ceds Jaxke ¢ OOJbILei CUIION, yeM
B BO3/YX€, TaK KakK IOCJIEIHUN TOJBKO NPEMATCTBYET MX PACHIMPEHUIO; UYTO K€ KacaeTcs Ku-
CJIOPOJIa, TO OHU B HEM HO HY)KIAIOTCS, IIOTOMY YTO BCE HEOOXOAMMOE €ro KOJMYECTBO 3aKII0-
4aeTcsl B HUX CaMHUX.

— YCTaHOBUM pyXbe BEPTUKAIBHO, YTOOBI ITYJIIO IOCJIE B3phIBAa OTHICKATh MOOJIMU30CTH. . .

Orous, caa0bIi 3By1<22, JIETKO€ COTPSICEHHE MOYBHI.

— I'ne sxe mbpk? OH 1oMKeH ObITh TYT, TOOIU30CTH.

— IIppk yeTen BMecTe ¢ MyJied U eBa I OT Hee OTCTAHEeT, TaK KakK TOJIbKO arMocdepa
MeINIaeT eMy Ha 3emiie TIOCIeBaTh 3a CBUHIIOM; 3[IECh e MyX MaJaeT W JIETUT BBEPX C TaKOU Ke
CTPEMUTEIHHOCTHIO, KaK M KaMEeHb. BO3bMU MYyNIMHKY, TOPUYAIIYIO U3 MOIYIIKH, a 5 BO3bMY Uy-
T'YHHBIA mapuk. Thl MOXKEIIb KUAATh CBOIO MYIIMHKY M TONAIaTh €10 B IIElb, JaKe OTAAJICHHYIO,
C TaKUM >K€ yIOOCTBOM, KaK s MapukoM. S Mory, mpHu Majol TSHKECTH, KHHYTh IIapUK METPOB
Ha 400; ThI Ha TakKoe€ K€ PACCTOSHHUE MOXKEIIb OPOCHTHh MYIIMHKY; MpaB/a, Thl HUKOTO €0 He
yObelnb u mpu OpocaHuu Jake He MOYYBCTBYEIIb, YTO Thl YTO-HHOYAb Opocaerib. bpocum Hamm
MeTaTelbHbIE CHAPSBl U30 BCEX CUJI, — KOTOPBIE Y HAC HE OYEHb Pa3jIU4YHbI, — U B OJIHY LIENb:
BOH B TOT KPacHbBIN TPAHUT...

[TymmHka onepe/uia HEMHOTO YyT'YHHBIH MIapHK, Kak Obl yBleKaeMasi CUIIbHBIM BUXPEM.

— Ho 9t0 310? CO BpeMeHH BhICTpEa MPOILIO TP MUHYTHI, a IYJIH HET?

— ooy 1Be MUHYTHI, U OHA, HAaBEPHOE, BepHETCs. J|eHCTBUTENBHO, Yepe3 YKa3aHHBIN
CPOK MBI OIIYIIIaeM JIETKO€ COTPSCEHHUE MOYBBI U BUIAMM MPBITAIONINI HEBAATIEKE MHIXK.

— Kak nonro nerana mynsa! Ha kakyro jke BBICOTY OHA JOJDKHA MOJHSTHCA?

— KunomerpoB Ha cempaecar. DTy BBICOTY CO3/al0T Majas TSDKECTh U OTCYTCTBUE BO3-
JyITHOTO COMPOTUBIICHHUSIY.

22 3ByK, nepez[aBaeMLIﬁ YCpe3 NOUBY U TCJia J'IIO,HGﬁ, a HC 4epe3 BO3AYyX, KOTOPOI'o Ha J'[yHe HCT.
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IIpoBepum. Ecimm nns ckOpocTH Iyad B MOMEHT BbLIETA U3 PYKEWHOIO CTBOJA B3ATh
cpaBHHTENFHO CKpoMHYIO 1Hdpy 500 M B cekyHIy (Ui COBpEMEHHBIX pY)XEH 3TO pas3a B IOJI-
TOpa MEHbIIE JEWCTBUTEIBLHON), TO BHICOTA MOTHATUS Ha 3eMiie, IPH OTCYTCTBUU aTMoc(hepsl,
ObL1a OBI:

_ vt 5008
2g  2%10

T. €. 12,5 xm. Ha Jlyne xe, rzie HanpspkeHue TshKecTd B 6 pa3 ciabee, BMECTO § Ha/IO B3ATh

10/6 m/cex2; nocturaemast myJieil BEICOTA JOJDKHA PAaBHSTHCS:
12 500 * 6 = 75 kM.

= 1250044,

B 0e310HHOM KOJI0a1IE

O ToM, 4TO menaercs B MIyOOKMX HeApax HalIel MIIaHEThl, U3BECTHO MOKAa OYEHb MaJIo.
OpHM monararoT, 4To MOJ TBEPAON KOpOW B COTHIO KUJIOMETPOB TOJIIMHBI HAYMHAETCS OTHEH-
HO-’KMJIKasl Macca; JPYrue CYUTAIOT BECh 36MHOM LIap OTBEPAEBIINM 10 CaMOro 1eHTpa. Pemunrs
BOTIPOC TPYJIHO: BEJb caMasi IIyOOKasi CKBaXXKMHA MPOCTUpAETCs He Tiyoke 7,5 KM, camasl Iiy-

Ookas maxTa, B KOTOPYIO IPOHUK YeJIOBEK, pacnoioxeHna Ha riyoune 3300 M23, a pannyc 3eM-
Horo mapa paseH 6400 km. Eciu 651 MOXKHO OBIIIO MPOCBEPIUTDH Yepe3 Mallly IIIAaHETy CKBO3HOM
KOJIOZIEL], TPOPE3AOINil 3eMHOH Iap MO AUAMETPyY, — TOT/1a M0J00HBIE BOMPOCHI ObUIH OBl pa3-
peuiensl. CoBpeMeHHass TEXHMKA JajeKa elle OT BO3MOKHOCTH OCYIIECTBICHHS MOJOOHBIX
NPENPUATHIA, — XOTs BCE IPOPHIThIE B 3¢MHON KOope OypOBBIE CKBA)KUHBI, B3AThIe BMECTE, CO-
CTaBUJIM OBl JUIMHY, IPEBHIIIAIONIYIO JUaMeTp Hamel mianeTsl. O IpophITUH CKBO3HOTO TYHHE-
Js1 4epe3 3eMHOW IIap MeYTajd B BOCEMHALIATOM Beke mareMaTuk Momneption u ¢unocod
Bonbrep. K a3ToMy npoekty, npaBaa, B uHOM, Oojiee CKPOMHOM Maciutade, BepHycs (paHIy3-
ckuii actpoHoM (DiraMMapHUOH; MBI BOCIIPOM3BOJMM 37€ECh 3arjaBHbI PUCYHOK €ro crarbu, IO-
CBSIIIIEHHOM 3TOH Teme (puc. 44).

Huuero nogo6HOro, KOHEYHO, MOKa eIlle He CHIeNaHO; HO BOCIOJIb3yeMcs BOOOpaXaeMbIM
0€3TOHHBIM KOJIOALIEM, YTOObI 3aHATHCSA OIHOM T00OMBITHOM 3anaueit. Kak BBl jpymaere, 4to
ObLI0 OBI C BaMH, eciy OBl BBl yIaJld B TaKOH 0€3OHHBIN KoNoJell (0 COMPOTHUBICHUH BO3/IyXa
Ha BpeMs 3a0ynem)? Pa30ouThCst 0 THO BBl HE MOXKETE, THA 3[IECh HE CYIIECTBYET, — HO TJI€ JKE BEI
octraHoBuTech? B nientpe 3emnn? Her.

Pucynok 44. Ecinu npocBepauTh 36MHOM 11ap 110 AUAMETPY. ..

23 3om0t0it pyznauk B BokcOypre (TpancBaanp, Oxuast Adprka), puyeM ycThe CTBOJA PACIIONOKCHO HA BBI-
cote 1600 M Ha ypoBHEM MOps, T. €. TiyOuHa maxThl oT ypoBHs Mopst 1700 m. (ITpum. pen.).
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Pucynox 45. YnaB B KOJOJ€l, MPOPBITHIA uepe3 LEHTP 3eMHOro IIapa, Teslo OyaeTr Ka-
4aThCsl GE30CTAHOBOYHO OT OJHOIO KOHIIa KOJIOJLA 10 APYroro, CoBepiIas KaXkJ0e MOJHOE Ka-
yaHue B TeyeHue 1 yaca 24 MuHyT.

Korna BbI noneture 10 HEHTpa, TENO Balle OyleT MMETh TaKyl0 KOJOCCAIbHYIO CKOPOCTb
(oxo10 8 KM/cek), 4To 00 OCTaHOBKE B 3TOW TOYKE HE MOXKET OBbITh M peud. Brl mpomuurecsk ja-
nee u OyneTe HeCTUCh, TIOCTENIEHHO 3aMe ISl IBKEHHE, MTOKa He TIOPaBHAETECh C KpasMHU Ipo-
TUBOTIOJIOKHOTO KOHIIA KOJIOIA. 37ech Hal0 OyleT BaM MOKpemye yXBaTUThCS 3a Kpasl, — HHaye
BBl BHOBbB ITPO/JIEJIAETE MPOTYJIKY UEPE3 BECh KOJIOJEL A0 Apyroro koHua. Eciu u Tyt He ynacres
BaM yXBAaTUTHCS 32 YTO-HUOY/b, BBl OISATH MOJIETUTE B KOJIOJEI U OyaeTe KauaThes Tak 06e3 KOH-
na. MexaHWKa y4uT, 4TO NPH TaKUX YCIOBHX (€CIM TOJBKO, TOBTOPSIO, MpeHeOpedb COmpo-

THBIICHHEM BO3LyXa B KOJIO/LE) TEJIO JOKHO KAuaThes Ty U Ha3al BedHo24,

KakoBa Obuta ObI TPOJOJKUTENIBHOCTh OJTHOTO TaKOTo KayaHusa? OKa3pIBaeTCsl, YTO BECh
yTh Tya U 00paTHO 3aHsu1 Obl 84 MUHYTHI 24 CEKyH/IB, T. €. KPYTJIBIM CUETOM MOJITOpa Yaca.

«Tax 6bu10 OBI, — poAoIKaeT PraMMapuoH, — €cli Obl KOJOEI BBIPHIT ObLT IO OCH OT
noJiroca A0 noitoca. Ho moctaToyHo nepeHecTd TOUKy OTHPABICHHS HA KaKylO-IM00 MHYIO IIH-
poty — Ha MaTepuk EBponsl, A3un win AGpUkd, — U IPUAETCS TPUHATH B pacyeT BIUSHHUE Bpa-
meHust 3emsid. M3BeCTHO, YTO KaXkJasi TOUKa 36MHOM MOBEPXHOCTH IMpoberaeT Ha ’kBaTope 465
M B cekyHay, a Ha mmpote [lapmxa — 300 M. Tak kak OKpy>KHast CKOPOCTb BO3pacTaeT ¢ yjase-
HUEM OT OCH BpAIICHHUS, TO CBUHIOBBIM IIAPUK, HAIpUMeEp, OPOIICHHBIA B KOJIOJEI, MajJaeT HO
10 BEPTHUKAJH, a YKIOHSAETCS HECKOJIBKO K BOCTOKY. Eciiu BBIPBITH O0€30HHBIN KOJOJEI Ha JK-
BaTOpe, TO IIMPHUHA €T0 JO0JDKHA OBITh BeChbMa 3HAYMTENbHA, JIMOO K€ OH JOJDKEH OBbITh CHIIBHO
CKOILIEH, TOTOMY UYTO TeJIO0, MaJarolee ¢ MOBEPXHOCTU 3eMIIH, IPOHECTIOCH ObI JaJIeKO K BOCTOKY
OT €€ LIEHTpA.

Ecnu 6Bl BXO/HOE OTBEpCTHE KOJIOJIAa HAXOJIUJIOCh Ha OJHOM M3 Iutockoropuii FOskHoM
AMepuKH, Ha BBICOTE, MOJIOKHUM, IBYX KHJIOMETPOB, a MPOTUBOIIOJIOKHBIA KOHEI[ TYHHENs MpH-
XoauJIcs Obl Ha YPOBHE OKE€aHa, TO YeJIOBEK, KOTOPbIM MO0 HEOCTOPOKHOCTH CBaMIICS Obl B ame-

24 HpI/I HaJIMYNU KE COIPOTHUBJIICHUA BO31yXa KadaHUA 6yHyT MOCTCICHHO 3aTyXaTh, U ACJI0O KOHYUTCA TEM, YTO
YCJIOBCK OCTAHOBUTCA B LICHTPE 3emin.
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PUKaHCKOE OTBEPCTHE, JOCTUT OBl MPOTUBOIIOJIOKHOTO KOHIA C TAKOW CKOPOCTHIO, YTO BBUIETEIN
ObI M3 HETO Ha BBICOTY JIBYX KUJIOMETPOB.

A ecnu Ol 0062 KOHIIA KOJIO/IIA MIPUXOAMINCH HA YPOBHE OKE€aHa, MOXKHO ObLJIO OBl MOJAThH
JeTALIEMY YeJIOBEKY pyKy B MOMEHT HOSIBJICHUS €T0 y OTBEPCTHS, KOTIa CKOPOCTh IOJIeTa paB-
HseTcs Mylio. B mpenpinyiem ke ciydae ciaeoBaio Obl, HATPOTHUB, C OMACKOI0 TTOCTOPOHUTHCS
OT Yepecuyp CTPEMHUTEIHHOIO MyTeIIECTBEHHUKAY.

Cka3zouHas 1opora

B cBoe Bpemst B C.-IlerepOypre mosiBuiach Opomropa co cTpaHHbBIM 3aryiaBueMm: «Camo-
KaTHas Toza3eMHas >kene3Has gopora mexny C.-IlerepOyprom m Mockpoii. danTacTuyeckuii
pOMaH MOKa B TpeX IJlaBax, Ja ¥ TO HEOKOHYEHHBIX». ABTOp 3Toi Opourtopsl, A. A. Poansbix,
IpeJIaraeT OCTPOYMHBIM HPOEKT, C KOTOPBHIM MHTEPECHO MO3HAKOMHTHCS JIIOOUTENI0 (u3nde-
CKHUX I1apa/IoKCOB.

[TpoekT coctout «B nposeneHrH 600-KMIOMETPOBOrO TYHHENS, KOTOPBINA JOKEH COeIU-
HUTH 00€ HaIllM CTOJIMILIBI [0 COBEPUICHHO NMPSAMOM MoA3eMHOM muHuu. Takum 00pa3oM, BIEpBbIe
SIBUJIACh ObI BO3MOXKHOCTb JJIsl YEJIOBEUECTBA COBEPIIATh ITyTh O MPSMOMN, a HE XOIUTh KPHUBbI-
MH IYTSMH, KaK 3T0 ObUIO 10 cuX mop». (ABTOp XOYeT CKa3aTh, YTO BCE HAIIH JOPOTH, ITOI4HU-
HASCh KPUBU3HE 3€MHOM MOBEPXHOCTH, CIEIYIOT MO AYyraM, MEXAy T€M KaK MPOEKTHPYEMBbII
TYHHEJb POMIET MO NPSMOM JIMHUHU — 110 XOPJIE. )

Taxoi TyHHeNb, ecau Obl €ro MOXXHO OBbUIO MPOPBITH, UMEN Obl YAWBUTEIBHOE CBOICTBO,
KakuM He 00JjajaeT HM OJHa Jopora B Mupe. OHO 3aKioyaeTcs B TOM, YTO JIFOOOH SKUIAX B
10JIOOHOM TYHHEJIE JOJDKEH JBUTaThCs caM co0oi. BCOMHUM Halll MoA3eMHBIH KOJIOJIel, mpo-
OypaBiuBaroIuii 3eMHOM map. JIEHMHrpag0-MOCKOBCKUI TYHHEIb — TOT e KOJIOJEL], TOJIbKO
IIPOCBEPJICHHBIN He 10 AuameTpy, a no xopze. [IpaBna, nmpu B3risae Ha puc. 46 MOXeT Ka3aThCes,
YTO TYHHEJIb IPOPBIT TOPU3OHTAIBHO U UTO MOE3Y, CIEJ0BATENBHO, HET IPUUMHBI KATUTHCS TI0
HEMY B cUiIy TsbkecTd. Ho 3To nuiib oOMaH 3peHHs: MPOBEANUTE MBICICHHO Pajlychl K KOHIIAM
TyHHeNs (HanmpaBiieHHE paauyca eCTh HallpaBJICHHE OTBECa); BBl IMOWMETE TOT/A, YTO TyHHEIb
IIPOPBIT HE MO IPSAMBIM YTJIOM K OTBECY, T. €. HE TOPU30HTAIbHO, @ HAKJIIOHHO.
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Pucynox 46. Ecnu Obl mpopeITh TyHHENb Mexay JleHuHrpagom u MockBoii, To moesna
MYaJgich Obl B HEM TyAa U 00paTHO MOJl COOCTBEHHBIM BECOM, 0€3 TapOBO30B.

B TakoMm KOCOM KOJIOJIE BCSKOE TEJNO JOJDKHO KayaTbCs, YBIEKAEMOE CHJIOI0 TSHKECTH,
BIIEpE]] U Ha3aJ], BCe BpeMs NPMKUMAsCh KO THY. ECiu B TyHHeNEe yCTpOUTh PeNbChl, TO JKee3-
HOJIOPO>KHBIN BaroH Oy/eT caM KaTHTHCS MO HUM: BEC 3aMEHUT TATY mapoBo3a. BHavane moes3n
Oyzer nBUratbcs oueHb MeuieHHO. C KaX/I0i CeKyHIOi CKOPOCTh CaMOKAaTHOTO Ioe3za OyneT
BO3pacTaTh; BCKOPE OHA JOHIET 10 HEBOOOPA3UMOM BEJTMUMHBI, TaK YTO BO3/yX B TYHHENE OyIeT
y’Ke 3aMEeTHO MelIaTh ero ABrkeHuto. Ho 3a0yzneM Ha BpeMs 00 3TOM J0CaJHOM MPEnsTCTBUH,
MEIIAIOUIEM OCYILECTBIEHUI0 MHOTHX 3aMaHYUBBIX NMPOEKTOB, M MPOCIECIUM 32 IOE310M J1ajlb-
mre. JloM4aBIINCH 10 CepeaUHbI TYHHENs, oe3]] OyneT o0nagate Takoi OTpOMHOM CKOPOCTBIO, —
BO MHOTO pa3 ObICTpee MyIIeyHoro cHapsiaal — uto ¢ pasbera JOKaTUTCS MOYTH 10 MPOTHBOIIO-
JIOXKHOTO KOHLIA TyHHensd. Eciau Obl He TpeHue, He OblIo ObI U 3TOTO «IOYTH». 1Moe3]] 6e3 mapo-
BO3a caM joexai Obl u3 Jlenunrpaga B MockBy. IIpogomkuTenbHOCTh niepesieTa B OJIMH KOHell,
KaK IOKa3bIBaeT pacueT, — Ta e, YTO U JUIS MaJIeHUs CKBO3b TYHHENb, POPBITHIN MO AUAMETPY:
42 munyTsl 12 cexyna. CtpaHHbIM 00pa3oM OHA HE 3aBUCUT OT JUIMHBI TYHHEJIS; TyTEIIeCTBUS B
tyrHene MockBa — Jlenurpan, MockBa — BrnaguBoctok winu MockBa — MenbOypH mpo1oiKa-

JUCh OB OTUHAKOBOE BpeMﬂ25.

25 MoxHO 10Ka3ath ele u Jpyroe, He MeHee JOOOIBITHOE MOJIOKEHUE, OTHOCALIEECs K Oe3JOHHOMY KOJIOALY:
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To ke MOBTOPSIIOCH OBl C JIOOBIM JIPYTUM SKUIAKEM: APE3UHOH, KapeTol, aBTOMOOHIIEM U
T. 1. [louctuHe cka3oyHas AOpOra, KOTopas, camMa OCTaBasCh HEIMOJBMKHON, MUMT 10 ceOe Bce
SKUIAXKU OT OJJHOTO KOHIIA JI0 IPYTOro, U IPUTOM C HEBOOOpa3uMoii ObICTpOTOH!

(MuTepecyronecs MareMaTHYECKOW CTOPOHOM 3TOW 3ajaud MOTYT HATH MOAPOOHBIN
pa3bop ee B Moeli cTaThe, HaleyaTaHHOH B kypHase «MaremaTnka U ¢usnka B mkose», 1936,
Ne3, ctp. 106 — 107.)

Kak porot TyHHeau?

Barasiaute Ha puc. 47, n3o00pakaromuii Tpyu crnocoda MpoBeJCHUs TyHHeNEH, U CKaXHTe,
KaKOH M3 HUX MPOPHIT TOPU3OHTAIBHO?

Y ,ffé:/’?dfﬁsz%}}?fﬁ}

Pucynok 47. Tpu ciocoba nMpokJaibIBaTh TYHHEIN CKBO3b TOPHI.

He BepxHUii 1 HE HIDKHUM, a CpeTHHM, WAYIIUH 1O Iyre, KOTOpas BO BCEX TOUKax 00pasy-
€T MPSIMBbIC YIJIBI C HANIPABJICHUEM OTBECHBIX JIMHUN (MIIM 3€MHBIX PaalycoB). DTO U €CTh TOPU-
30HTAJIBHBIN TYHHENb, — €0 U3rHO BIOJIHE COOTBETCTBYET KPUBU3HE 36MHOU TTOBEPXHOCTH.

Bonbiire TyHHEIN TPOPHIBAIOT OOBIKHOBEHHO TaK, KaK IMOKa3aHO BBEPXY: MO MPSIMBIM JIU-
HUSAM, KacaTeJIbHbIM K 36MHOM IOBEPXHOCTH B KpalHMX TOYKax TyHHessd. Takoi TyHHENb CHa-
yaja UaeT HEMHOTO BBepX, 3aTeM BHHM3. OH MpEACTaBIsSeT TO yA0OCTBO, YTO BOJA HE 3acTauBa-
€TCsl B HEM, a caMa CTEKAET K KpasiM.

Ecnu Obl TyHHENb PBUICS CTPOTO FOPH30HTAIBHO, TO JJIMHHBIN TYHHEIh UMEN Obl Ayrooo-
pasnyto opmy. Bona He umena Obl cTpeMJICHUS BBITEKATh U3 HETO, TaK KaK B KAXKJIOW €ro TOUKe
Haxoausach Obl B paBHOBecuu. Korma Takoi TyHHenb jymHHee 15 kM (CUMIUIOHCKHIA, HANpu-
Mmep, uMeeT B JuiuHy 20 KM), TO, CTOSL Y OJJHOTO BBIXOJa, HENb3sl BUJETH JIPYroro: JIyd 3peHHs
yIHpaeTcsi B MOTOJIOK, TaK KaK CPE/IHsS TOUKA TAKOTO TyHHENs OoJjiee 4yeM Ha 4 M BO3BBIIIACTCS
HaJl €ro KOHEYHbIMU TOUYKAMU.

Hakoser, eciu popbITh TYHHEINb 110 NPSAMOM JIUHUU, COCAUHSAIONIEH KpalHUE TOYKU, OH
Oyzner ¢ 000MX KOHIIOB MMETh JITKUI HAKJIOH BHHU3 K cepeauHe. Boja He TOIbKO HE OyAeT BbI-
TEKaTb U3 HEro, HO, HAIIPOTHUB, CKOIIMTCS B CPEAHEN, CaMO HU3KOM €ro 4acT. 3aTo, CTOsA Y O1-
HOT'O KOHIIa TAaKOTO TYHHEJsl, MOXKHO OyJeT BuAeTh Apyroi. [lpunaraemble pUCYHKH MOSICHSIIOT

CKa3aHH0626.

nasa naTtas. MNYTEWECTBUE B NYLWWEYHOM CHAPALE.

MMPOAOJLKUTCIIBHOCTD Ka4aHUsA 3aBUCHUT HC OT pa3Mepa IUIaHCThI, a4 TOJIBbKO OT €€ IJIOTHOCTH.

26 W3 m3110KeHHOro CICAYyEeT, MEXKAY IPOYMM, UTO BCE IOPU3OHTAJILHBIC JIMHUM — KPHUBLIC, IIPSAMBIX IOPH30H-
TaJIbHBIX JIMHUH OBITh HE MOKET. BepTI/IKaJ'II)HI)IG JKC, HAIIpOTHUB, MOT'yT OBITh TOJBKO IpAMBIC.
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B 3akmouenne Hammx 6ecesl 0 3aKOHAX JIBHKEHUS U CUJIE IPUTSDKEHUS pazdepem To (an-
TacTUyecKkoe ImyremiectBue Ha JIyHy, KoTopoe Tak 3aHMMaresbHO onucaHo JKionem BepHoMm B

pomanax «C 3emun Ha JIyny» u «Bokpyr HyHHZ?». Bbl, KOHEYHO, TOMHUTE, 4TO WieHH! [ly-
meyHoro kiyoa bantumopsl, oOpeueHHble Ha Oe3esTeNnbHOCTh ¢ OKOHUaHHeM CeBepoamepH-
KaHCKOM BOMHBI, PEIIMIM OTIUTh UCTIOJUHCKYIO MYIIKY, 3apSIUTh €€ OTPOMHBIM IOJIBIM CHapsi-
JIOM U, TIOCAIMB BHYTPh MaCCaXXKUPOB, BBICTPEJIOM OTIIPABUTH CHAPsII-BaroH Ha JIyny.

danTacTuyHa 1M 3Ta MbBICIL? W mpexie BCero: MOXHO JIM COOOIIUTH TENy TaKyI CKO-
POCTh, YTOOBI OHO OE3BO3BPATHO MOKHHYJIO 3€MHYIO TIOBEPXHOCThH?

HbroronoBa ropa

[IpenocTaBuM cinoBO reHUabHOMY HBIOTOHY, OTKPBIBIIEMY 3aKOH BCEMHUPHOTO TATOTE-
Hus. B cBonx «Maremarndeckux Hayanax (pu3nku» oH muiieT (IPUBOJMM 3TO MECTO pajau 00-
JIerYeHHs TOHUMAaHUS B BOJILHOM NIEPEBO/IC):

«bpOIIEHHBIN KaMEHb O] JEHMCTBUEM TSKECTH OTKIIOHAETCA OT IIPSAMOJIMHEMHOIO IIyTH U
nasiaeT Ha 3eMIIi0, ONUCHIBAsk KPUBYIO JIMHUIO. Ecin OpocuTh KaMeHb ¢ OOJIBIIEI0 CKOPOCTHIO, TO
OH MOJIETUT JaJIbIlle; HOITOMY MOKET CIIYYUThCS, YTO OH OINHUIIET AYTY B JECHATh, CTO, THICAYY
MUJIb ¥, HAKOHEII, BHIICT 3a Tpeesibl 3eMIId U He BepHeTcs Ha Hee Oosbiie. [Tycts AFB (puc.
48) npencrasiser noBepxHocts 3emim, C — ee nuentp, a UD, UE, UF, UG — kpuBble uHuH, KO-
TOpBIE OMMCHIBAET TENI0, OpocaeMoe B TOPU30HTAIBHOM HAlpaBIEHUH C 0YEHb BBICOKOM rOpbl CO
Bce Ooubliel u Gonbliel cKopocThio. Mbl HE IPUHMMAEM BO BHUMaHHUE MPOTHBOJICHCTBUS aT-
Mocdepsl, T. €. TpeArojaraeM, 4ro OHa COBEPLIEHHO OTCYTCTBYeT. IIpu MeHbIIOH mnepBOHA-
YaJbHOU CKOPOCTH Teso omuckiBaeT kpuByto UD, mpu Gonbuieit ckopoctu — kpuByto UE, mpu
eme 6onpnx ckopoctsax — kpusbie UF, UG. IIpu HEKOTOpoil CKOpOCTH TeNo 000HAET BOKPYr
Bcell 3eMJIM U BO3BPATHTCS K BEPIIMHE TOPbI, ¢ KOTOPOH ero Opocunu. Tak Kak Mpu Bo3Bpalle-
HUH K UCXOJITHOMY MYHKTY CKOPOCTb Teja Oy/leT He MEHbIIe, 4YeM B caMOM Hadyalie, TO TeJo Oy-
JIeT MPOJI0JKATh IBUTATHCS U AajIbIlle IO TOH ke I(p;;lBOﬁ».

Pucynox 48. Kak no/mkHbI MagaTh KaMHH, OpocaeMble Ha BEPIIMHE TOPbl ¢ OTPOMHOMN CKO-
POCTBIO B TOPU30HTAIBLHOM HAIIPABJICHUU.

Ecnu Gbl Ha 3TOM BOOOpakaeMoii rope ObUIa MYIIKA, TO BHIOPOLICHHBIH €10 CHAPSA MPH
M3BECTHON CKOPOCTH HUKOTJA He ynaj Obl 00OpaTHO Ha 3eMIIio, a cTaj Obl 0€30CTaHOBOYHO KpY-

27 Pycckuii nepesox (Mapka BoBuka) o3armasnen: «13 mymiku Ha JlyHy».
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KHUTbCS BOKPYT 3€MHOro mapa. IlyreM IOBOJBHO MPOCTOrO pacqua28 HETPYIAHO OTPEICTHTb,
YTO 3TO JOJDKHO HACTYMUTH MPH CKOPOCTU OKOJIO 8 KM B CeKyHAy. [pyruMu cioBamMu, CHaps,
BbIOpachIBaeMblil MYIIKOH CO CKOPOCTHIO BOCBMHM KHJIOMETPOB B CEKYH/y, HaBCerJa MOKUIAeT
MOBEPXHOCTh 3€MHOTO IIapa U CTAHOBUTCS CIIyTHUKOM Hariel rianeTsl. OH Oyner Myarbes B 17
pa3 ObICTpee, 4eM Kakas-TiM00 TOYKa Ha SKBATOpPE, M OMMIIET MOJHBIM 000POT BOKPYT HaIIeH
rwianeTs! B 1 yac 24 munyThl. Ecan ke cooOumTh cHapsiay OOJbIIYI0O CKOPOCTh, OH OyJeT Bpa-
IIaTHCSl OKOJIO 3eMJTH YK€ HE 10 KpYTy, a o 0oJiee MM MEHEE BBITHYTOMY JJUTUIICY, YIAISACH
oT 3emiid Ha orpoMHoe paccrosinue. Ilpu erie Oosnplel HaYaIBLHONH CKOPOCTH CHApsIT HaBCEria
yIAIUTCS OT HAllled IUIaHEThl B MUPOBOE MPOCTPAHCTBO. ITO NOJKHO HACTYMHThH MPH HAaYallb-
HOU CKOpocTH 0KoJio 11 kM B cexyHy. (Bo Bcex 3THX pacCyXJICHUSX UMEIOTCS B BUY CHAPSIbI,
ABIIKYILMECS B IYCTOM IIPOCTPAHCTBE, a HE B BO3/IYIIHOW Cpeje.)

Tenepb MOCMOTPUM, MOXKHO JIM OCYIIECTBUTH MoJIeT Ha JIyHy TeMu cpeacTBaMH, KOTOpPbIE
npemiaran JKwons Bepn. CoBpeMeHHbIE MK COOOIIAIOT CHApsiiaM CKOPOCTh He OoJiee BYX
KAJIOMETPOB B MEPBYIO CEKYHIly. DTO B IATh pa3 MEHbIIE TOH CKOPOCTH, C KAaKOH TEIO MOXKET
noneteTs Ha JIyny. ['epon pomaHa ayMaid, 4TO €CJIM OHU COOPYIST MCIIOJIMHCKYIO IYIIKY U 3a-
PAIAT €e OTPOMHBIM KOJIMYECTBOM B3PBIBYATHIX BEIIECTB, UM YAACTCS MOJIYYUTh CKOPOCTH, J0C-
TaTOYHYIO, YTOOBI OTIPABUTH CHaps Ha JlyHy.

danTacTHyecKas MymKa

W1 Bot unens! Ilymeunoro kiayda OTIMBAIOT MMTAHTCKYIO MYIIKY, JJIUHOW B YEeTBEPTh KHU-
JIOMETpPa, OTBECHO BPBHITYIO B 3eMJI0. M3roToBIsSieTCS COOTBETCTBEHHO OTPOMHBIN CHapsl, KO-
TOPBIA BHYTPHU MPEACTABISAET COOOI0 KAtOTy JUIs MaccakupoB. Bec ero 8 TonH. 3apsikaroT Mymiky
XJI0MYaTOOyMaXHBIM MOPOXOM — MUPOKCHIMHOM — B KosindectBe 160 TonH. B pesynbrare
B3pBIBa CHApAJl, €CJIM BEPUTh POMAHHUCTY, MPHOOpPETaeT CKOPOCTh B 16 KM B CEKyHIY, HO BCIEa-
CTBHE TPEHMS O BO3/IyX CKOPOCTh 3Ta yMeHblnaercs 10 11 km B cexkynay. Takum oOpaszom, ouy-
TUBIINCH 32 Mpe/ieliaMu aTMOC(hepbl, JKI0JIb-BEPHOB CHapsAl 001aJaeT CKOPOCTHIO, T0CTaTOYHOM,
4TOOBI 10JIeTEeTh 10 JIyHHBI.

Tax onuceiBaeTcs B poMane. YTo jxe MOXKeT cKkazaTh 00 3ToM (pu3uka?

[TpoexT XKrons BepHa ys3BUM COBCEM HE B TOM ITYHKTE, KyAa OOBIYHO HAmpaBiseTCsl CO-
MHEHHUE uuTaTens. Bo-mepBbiX, MOKHO J0Ka3aTh (S J0Ka3bIBalO 3TO B KHUTE «MeXIIaHETHbIE
NYTEHIECTBUS»), YTO MOPOXOBBIC IMYHIKH HUKOTAA HE CMOTYT COOOUIMTH CHapsaaM CKOPOCTH,
Oousbieit 3 KM B CEKyH/TY.

Kpowme Toro, XKronp BepH He mocuuTacs ¢ CONpOTUBICHUEM BO3/1yXa, KOTOPOE MPH TAKOM
OTPOMHOM CKOPOCTH JIOJDKHO OBITh BEChbMa BEJIMKO U COBEPIIEHHO M3MEHUT KapTHHY nosiera. Ho
U TIOMHMO 3TOTO MMEIOTCSl Cephe3HbIE BO3PAXKEHUsI MPOTHUB MpOeKTa mnosiera Ha JIyHy B apTuii-
JIepUiiCKOM CHapse.

['maBHBIE OmaceHusi BBI3BIBAE€T y4acTh CaMUX MaccaxxupoB. He mymaiite, yTO OmacHOCTb
I'PO3UT UM BO BpeMs moJieta oT 3emin a0 Jlynsl. Eciin Obl UM yanoch ocTaThesi KHUBBIMH K TO-
My MOMEHTY, KOTJia OHH MOKUHYT K€pJI0 MYIIKH, TO BO BpeMs AaJbHEHIIEro MyTEIIEeCTBUS UM
Heuero yxe 0bu10 Obl omacarbesi. OrpoMHasi CKOPOCTb, ¢ KOTOPOH Maccakupbl OyAyT MuaThCs B
MHUPOBOM IPOCTPAHCTBE BMECTE C UX BArOHOM, CTOJb e Oe3BpesiHa s HUX, Kak 0e3BpeaHa s
Hac, oburaresned 3emuu, Ta emie OoJbIlas CKOPOCTb, C KAaKOM 3eMHOW IHIap MYHUTCS BOKpYT
Connua.

Tsxeaas musgna

CaMplIii OITaCHBIM MOMEHT AJI1 HallIUX MMYTCIICCTBCHHUKOB IIPCACTABUIIN OBl T€ HECKOJIBKO
COTBIX JOJeH CCKYH/bI, B TCUCHUC KOTOPLIX KAKOTA-CHAPAA ABUKCTCA B KAaHAJIC ITYIIKH. Bens B

28 Cwm. «3aHUMaTeNIbHYI0 GU3UKY», KH. 1, Tor. |1
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TEUYEHHUE ITOr0 HUYTOXKHO MAJIOTO MPOMEKYTKA BPEMEHH CKOPOCTb, C KAaKOIO MACCAXUPHI OyayT
JIBUTaThCS B MYIIKE, JTOJDKHA BO3pacTu OoT HyJs 10 16 km/cex! Hemapom B pomMaHe maccaxupsl ¢
TaKUM TPETEeTOM OXHJIaIU BbIcTpena. M bapOukeH ObuT BHOJHE MpaB, YIBEPKIasl, YTO MOMEHT,
KOTJIa CHapsi/1 MOJIETHT, Oy/AET AJIS MacCaXKHPOB CTOJIb XKe OMACEH, KaK eCu Obl OHH HAaXOIUJINCh
HE BHYTPH, a BIIepeau cHapsiia. JeficTBUTeNbHO: B MOMEHT BhICTpEIa HIKHSIS TUIOLIaIKa KAIOThI
YIIApPUT MACCAKUPOB CHU3Y C TAKOHM ke CHIION, ¢ KaKOW HayeTes Obl CHapsl Ha BCAKOE TeJo, Ha-
XoJsIIeecs Ha ero myTu. ['epon poMaHa OTHECIUCH K 3TOW OMACHOCTHU Yepecuyp JIETKO, BOoOpa-
Kasl, YTO OTAETAIOTCS B XY/IIEM CIIydae TOJIbKO MPUIMBOM KPOBH K T'OJIOBE. ..

Jleno obcrout cepbe3Hee. B kaHane cTBoJia CHapsi JBUIKETCS YCKOPEHHO: CKOPOCTh €ro
pacTeT Mmoj MOCTOSHHBIM HAaloOpOM Ta30B, 00pa3yloIIMXcs MpU B3pbiBe. B TeueHne HUYTOXHOM
JOJIM CeKYHJIbI CKOpPOCTh 3Ta Bo3pacTaeT oT 0 10 16 km/cex. JlomycTuM AJsl IPOCTOTHI, YTO BO3-
pacTaHHe CKOpPOCTH COBEPINACTCS PAaBHOMEPHO, TOT/Ia YCKOpPEHHE, HE00XOAWMOE Uil TOro,
YTOOBI B CTOJIb HUYTOKHOE BPEMS JIOBECTH CKOPOCTb cHapsana 10 16 km/cek, TOCTUTHET 3/ech
kpyribiM cyetom 600 KM B CeKyHIy 3a CeKyHIy (BBIUMCIICHHUS NPHUBEICHBI nanee Ha ctp. 91 —
93).

PoxoBoe 3HaueHue 3ToW UQPHI MbI BIIOJHE TOHMEM, €CIIM BCIOMHHUM, YTO OOBIYHOE YC-
KOPEHHUE CHJIBI TSHKECTH HA 3€MHOW MOBEPXHOCTH paBHseTcs Bcero 10 M B CeKyHIy 3a CEKyH-

;[y29. OTcroa cienyer, 4To Kbl MpeIMeT BHYTPH CHApsga B MOMEHT BBICTpENIA OKa3bIBal
Obl Ha JHO KawoThl naBieHue, kotropoe B 60 000 pa3 Goibie Beca 3Toro mpeamera. Jpyrumu
CIIOBaMU: TIACCAXKUPHI YyBCTBOBAIM ObI, YTO CIENATHCh CIOBHO B HECKOJIBKO JECATKOB THICSY
pa3 Tsokenee! Tlon meficTBuEM Takoi KOJIOCCaTbHOU TSDKECTH OHU OBLITH ObI MTHOBEHHO Pa3JiaB-
nenbl. OnuH nUIUHAP MUcTepa bapOukeHa Becws Obl B MOMEHT BBICTpea HE MeHee 15 TOHH
(Bec TpY>KEHOT'0 BaroHa); TaKoM IUISAIbI 00Jiee YeM JOCTATOUYHO, YTOOBI pa3aaBUTh €€ BIIaICiIblIa.

[IpaBma, B pomMaHe OMHCAHBI MEpbI, MPUHATHIC I OCIA0JIEHUs ynapa: sIpo CHaOXKEHO
NpYXKUHHBIMU OydepaMu W ABOWHBIM JHOM C BOJIOO, 3alOJHSIONICH MPOCTPAHCTBO B HEM.
[TpoI0MKUTENBHOCTD yapa OT 3TOT0 HEMHOTO PacTATUBAETCS, U ClIeJIOBATeIbHO, OBICTPOTA Ha-
pactaHus CKOpocTH ocnabeBaeT. Ho mpu OrpoMHBIX CHIIaX, ¢ KOTOPBIMH TPUXOIUTCS 3/1eCh
UMETh JeJ0, BBIToAa OT ITUX MpHcnocobOiIeHuil momydaercs musepHas. Cuma, koTopas Oyaer
MPHUAABINBATh TACCAKUPOB K IOy, YMEHBIIIAETCS HA HUYTOXKHYIO JIOJIIO, — & HE BCE JIM PaBHO,
OBITH pa3IaBleHHBIM HUIANON B 15 unu 14 Tonu?!

Kak ocs1aduth coTpsicenune?

MexaHuKa JJaeT yka3aHHE Ha TO, KaK MOXKHO ObIJIO Obl 0CIaOUTh POKOBYIO OBICTPOTY Ha-
pacTaHusi CKOPOCTH.

3TOr0 MOXHO JOCTUTHYTH, €CIIM BO MHOTO pa3 YIIMHUTH CTBOJI ITYIIKH.

VY nnuHeHue notpedyercs, OJHAKO, BECbMa 3HAYMTENbHOE, €CJIM Mbl XOTUM, 4TOOBI B MO-
MEHT BBICTpeNla CHJIa «HUCKYCCTBEHHON» TSDKECTH BHYTPHM CHAapsJa paBHsIACh OOBIKHOBEHHOM
TSOKECTU Ha 3eMHOM 1mape. [Ipubnu3urensHplil pacyeT MoKas3bIBaeT, YTo Ui 3TOr0 HYXHO ObLIO
Obl M3rOTOBUTH MYIIKY JJIMHOW HHU Maso, HU MHOro, — B 6000 xm! [lpyrumu crnoBamuy,
JKIOJIb-BEPHOBA «KOITYMOHMaia» J0JKHA Obl MPOCTUPATHCS B TIIyOb 3eMHOTO IIapa JI0 CaMOro €ro
HEeHTpa... Torja maccaxupbl MOIJHM Obl ObITh M30aBIEHBI OT BCAKHUX HEMPUSATHOCTEH: K HX
00BIYHOMY Becy IpuOaBUIICS ObI €I1e TOJIBKO TAaKOM K€ KaXyIIUMHCS BeC BCIEICTBHE MEJIEHHO-
ro HapacTaHUsi CKOPOCTH, U OHU YyBCTBOBAJIU Obl, YTO CTAJIM BCErO BJIBOE TSKEIEe.

Brpouem, B TeueHHe KpaTKOro MPOMEXKYTKa YeIOBEYECKUI OpraHusM crnocoOeH 6e3 Bpeaa
NEPEHOCUTh YBEIIMYEHHE TSKECTU B HECKOJIbKO pa3. Korma Mbl ckaTbiBaeMcs ¢ JIEASHOM Tropsl
BHU3 U 37€Ch OBICTPO MEHSEM HAalpaBlieHHUE CBOErO JBMIKECHHUS, BEC HAIll B 3TOT KPAaTKUH MUT

29 HpI/I6aBJ'IIO CIIe, 4YTO YCKOPCHUC T'OHOYHOI'O aBTOM06I/IJ'I${, Ha4YMHAIomero ¢cBoc 6I>ICTpOG JABWIKCHUEC, HC IIpC-
BhIIIAET 2-3 M B CCKYHAY 3a CCKyHAY, @ YCKOPCHHUC I1OC34a, IUIABHO OTXOAAIICIO OT CTAHLNU,— lms CCKYHAY 34

CEKYHILY.
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3aMETHO YBEIMYHMBACTCS, T. €. TEJIO HAlle MPHIKMMACTCS K CaHKaM CHIIbHEe OOBIYHOTO. Y BEJIH-
YEeHHE TSDKECTU pa3a B TPH NMEPEHOCHTCS HAMHU JIOBOJILHO Ojaronony4yHo. Ecnu momycTuts, 9To
YeJIOBEK MOXKET OE3BPEIHO NMEPEHOCHUTHh B TEUCHHE KOPOTKOTO BPEMEHHU JaXKe JNECATHKPATHOE
YBEJIMYCHHUE BeCa, TO JOCTATOYHO OyJeT OTJIHUTh MyIKy «Bcero» B 600 km mnuHO0. OHAKO 3TO
MaJi0 YTEUIMTENILHO, MOTOMY YTO M TMOJ00HOE COOpPYKEHHUE JICKHT 3a MpelesiaMi TeXHUUECKH
BO3MOKHOTO.

BoT npu Kakux JHIIb YCIOBUSX MBICIUMO OCYILIECTBICHUE 3aMaHYMBOrO TpoekTa JKroms

BepHa: nonerers Ha JIyHy B mylie4HoM CHap;me?’o.
Juis apy3eil MaTeMaTHKH

Cpenu uuraTeneil 3Toil KHUTH, 0€3 COMHEHUS, HAWyTCsl M TaKUe, KOTOPbIE MOXKENaroT ca-
MU IPOBEPUTH PACUYETHI, YIOMSHYTbIE BbllEe. [IpuBonuM 3aech 3Tu BhluuciieHus. OHU BEpHbI
JMILIB TPUOTU3UTENBHO, TaK KaK OCHOBAHBI HA JONMYIICHWH, YTO B KaHAJe MYyLIKU CHApsA JBU-
JKETCS PAaBHOMEPHO-YCKOPEHHO (B JCHWCTBUTEIBLHOCTH K€ BO3PACTAHUE CKOPOCTH IMPOHCXOJUT
HEPaBHOMEPHO).

Jlis pacdyeToB MPHAETCS IOJIb30BATHCS CIEAYIOUUMH JIByMs (opMylIaMHU pPaBHOMED-
HO-YCKOPEHHOI'O JIBUYKCHHUSL:

CKOPOCTB V I10 UCTeUEHHUH (-1 CeKyH/bI paBHA af, e a — yCKOPEHHUe:

VvV =at;
myTh S, MPONJICHHBIN 3a t CeKyH/I, onpeaenseTcs: GopMynon
S = at2/2.

ITo >TuM popmysam onpenenuM Mpeke BCEro yCKOPEHUe CHapsa, KOraa OH CKOJIB3HI B
KaHaje «KOJyMOUaIbI».

W3 pomaHa u3BeCTHa JJIMHA YacTHU IyUIKH, HE 3aHATON 3apsanoM, — 210 M; 310 U ecTb
NPOI/IEHHBIN CHAPSIOM IyTh S.

Msl 3HaeM U KoHeuHyto ckopocTh: V =16 000 m/cek. [lanHble S U V MO3BOJISIOT OIpejie-
JHUTH BEIIMYMHY t — IPOJIOKUTENBHOCTD JABWKEHHS CHapsa B KaHaie opyaus (paccMmarpuBas

9TO JBUKCHUEC KaK paBHOMepHO-YCKOpeHHOe). B camom gere:

= o
210= 5= "”2 ¢ =&;m — 5000z

v = at = 16000,

OTKy/a

t = 210/8000 = oxomo 1/40 cex.

CHapsizt, OKa3bIBaeTCs, CKOJIBb3HI Obl BHYTpH Iymiku Beero 1/40 cexynnpl! [logcTaBus

t = 1/40 B popmyny V = at, umeem:

16 000 = 1/40 a, otkyna a = 640 000 m/cek?2.

3Ha4YnT, YCKOpPEHUE CHapsiaa MpH JABWKEeHUU B kaHane paBHo 640 000 m/cex?, T. e. B 64
000 pa3 GombIlie YCKOPEHUS CUJIBI TsDKECTH !

Kakoii e MHBI J0JDKHA OBITh MyIIKa, YTOOBI YCKOpeHHue cHapsaga Osuio Becero B 10 pas
Oouibllie yCKOpeHHs najatomiero tena (1. €. paBHsiock Ob1 100 M/cex?)?

310 — 3a/1a4a, 0OpaTHAas TOU, KOTOPYIO MBI ceiiuac periu. JlanHble:

a =100 m/cex?2,

v =11 000 m/cex (mpu OTCYTCTBHM CONPOTHUBIICHHs aTMoc(epbl Takas CKOPOCTh JOCTa-
TOYHA).

N3 dpopmynsl V = at umeeM:

30 Omucesas B POMaHe YCIOBHs XH3HHM BHYTPH JIETALIETO MyIIEYHOro cHapsaa, JKronb BepH cnenan cymect-
BEHHOC YIyIIEHHE, O KOTOPOM II0JIpOOHO T'OBOPHUTCS B TEPBOH KHHUTre «3aHMMaTenbHON (u3ukm». PomaHHMCT He
NIPUHSI B PacyeT, YTo MOCJe BBICTPETa BO BCE BPEMsI IIEpelieTa MpeaMeThl BHYTPH CHapsiia OyayT COBEPILIEHHO He-
BECOMBI, TaK KaK CHJIA TSHKECTH COOOMIAeT OJMHAKOBBIC YCKOPEHUS U CHAPSIIY M BCEM TellaM B HEM (CM. TAkKe 1a-
nee cratbio «Hemocraromast riasa B pomane JKronst Bepaa»).
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11000 = 100t, oTkyna t = 110 cek.
W3 popmynsl S = at2/2 = at*t/2 noaygaem, 4To JITMHA MYIIKU JOJDKHA PABHITHCS

= o
BP0 iy

T. €. KpyrasiM cuetoM 600 kM.
TakuMM BBIYMCICHUSMH TOJIYYEHBI T€ HUQPBI, KOTOPBIE pa3pylIaloT 3aMaHYMBBIC TUIAHBI

repoes JKroms BepHa31.

a.a wecTtasn. CBOUCTBA XUOKOCTEN N TA30B.

Mope, B KOTOPOM HeJIb351 YTOHYTH

Takoe Mope CylIecTBYeT B CTpaHe, U3BECTHOM YEJIOBEUYECTBY C JIPEBHEUILUX BPEMEH. DTO
sHamennToe MeptBoe mope [lanectunbl. Boasl ero HEOOBIKHOBEHHO COJIEHBI, HACTOJIBKO, YTO B
HUX HE MOXET XKUTh HHU OJIHO JKHBOE CYIIECTBO. 3HOWHBIA, 0e3 moxael kiumat llamecTuHsl
BBI3BIBAET CHJIBHOE UCTIAPEHUE BOJIbI C TOBEPXHOCTH MOpsi. Ho rcnapsieTcst ToJIbKo 4ncTasi BOJa,
PaCTBOPEHHBIE KE COJM OCTAKOTCA B MOPE M YBEJIHMUYMBAKOT COJIEHOCTh BOJbI BoT mouemy Boaa
MepTBOTO MOPSI COAEPKUT HE 2 WK 3 mpoieHTa coyu (Mo Becy), Kak OOJBIIMHCTBO MOpEH u
OKeaHoB, a 27 u 6oJyiee MPOIEHTOB; C TITYOMHON CONEHOCTh pacTeT. VTak, 4eTBEpPTYIO 4acTh CO-
Iep>KUMOro MepTBOro MOpsi COCTABJISIIOT COJIM, PAaCTBOPEHHBIE B €ro Boje. OOIiee KOIMUECTBO
coleii B HeM orieHuBaeTcs B 40 MUJIITMOHOB TOHH.

Beicokast conenocts MepTBOro Mopsi 00ycIOBIMBAET OJIHY €ro OCOOCHHOCTb. BOJIA 3TOTO
MOPs 3HAYUTEIBHO TshKeIee 0ObIKHOBEHHOW MOPCKOM BOJBI. YTOHYTh B TaKOM TSDKENOM >KHMIKO-
CTH HEJb3s. YEJI0BEYECKOE TEIIO JIErye €e.

Bec nHamrero Tena 3aMeTHO MEHBIIIE BeCca paBHOTO 00beMa I'yCTO-COJICHON BOJBI U, CIEAO0-
BaTeJIbHO, 110 3aKOHY IJIaBaHUS, YEJIOBEK HE MOKET B MepTBOM MOp€ MOTOHYTh; OH BCIUIBIBAET B
HEM, KaK BCIUIBIBACT B COJICHOM BOJIC KYpUHOE U0 (KOTOPOE B IPECHOW TOHET)

IOmopuct Mapk TBeH, HOCETHBIIMN 3TO 03€pO-MOpPE, C KOMHUUYHOH OOCTOSITEIbHOCTHIO
OTIMCHIBAET HEOObIUaliHbIC OIIYILEHUS, KOTOPhIE OH U €r0 CIIYTHHKHU WCIBITANH, KYyMasch B Ts-
JKeTBIX BoJax MepTBOro Mopsi:

«39t10 ObLIO 3206aBHOE KymaHbe! Mbl HE MOTTIM YTOHYTh. 3/1€Ch MOKHO BBITSHYTHCS Ha BOJIE
BO BCIO JUIHHY, JIe)Ka Ha CIIMHE U CJIOXHB PYKH Ha TPy, IpuueM OoJblllas 4acTh Tena Oyaer
ocTaBaThCsa HaJ BOJIOMU. [Ipr ’TOM MOYKHO COBCEM MOAHATH FOJIOBY... BBl MOXKETE J€kKaTh OUYEHb
yI0OHO Ha CIUHE, MOJHSAB KOJIOHU K MOJA0OPOJKY H OXBATUB MX PYKaMH, — HO BCKOpPE TepeBep-
HETEeCh, TaK KakK rojioBa NEepeBelnBaeT. Bbl MOXeTe BCTAaTh HA TOJOBY — M OT CEPEIUHbI TPyIU
JI0 KOHIIa HOT' Oy/ieTe ocTaBaThCs BHE BOJIBI, MO BBl HE CMOXKETE JOJIT0 COXPaHITh TaKoe MOJIo-
JKeHue. Bbl He MoOXKeTe IJIBITh Ha CIHMHE, MOJBHUrasich CKOJBKO HHUOYAb 3aMETHO TaK KaK HOTH
BAaIllM TOPYAT U3 BOJbI U BaM MPUXOJIUTCSA OTTAJIKUBATHCS TOJBKO MATKaMU. Ecnu ke BbI IUIbIBE-
T€ JIMLIOM BHU3, TO THOJBUTAaeTECh HE BIEpe, a Ha3al. Jlomaas Tak HEYCTOMYHMBA, YTO HE MOXKET
HU TJ1aBaTh, HU CTOSITH B MepTBOM MOpE, — OHA TOTYAC JKe JIOKHUTCS Ha OOK»

31 Bee paccyIeHHsl 3TOW TIIaBbl CIpPaBeUIMBBL. A KaK IMPAaKTHUECKH PEIaeTcsi MpodieMa KOCMUYECKUX ToJie-
TOB — YHTATEIb 3HAET U3 COOOIIEHUI 1 uTepaTyphl nocnenuux ner. ([Ipum. pe.).
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Ha puc. 49 BBl BUmuTE 4eiI0BEKa, JOBOJBHO YAOOHO PAaCIOJIOKUBIIETOCS HA MOBEPXHOCTH
MepTBOro Mops; OOJBIION YAETbHBIM BEC BOJBI MMO3BOJISET €My B 3TOM MO3€ YUTATh KHHUTY, 3a-
LIUIIAsCh 30HTUKOM OT KT'Y4HX JIy4eHd COJIHIIA.

Takumu xe HeoObIUaitHBIMU CBOWCTBaMU obOnanaet Bona Kapa-boras-I'ona (3anmBa Kac-

MAKCKOrO Mopsi32) U HE MEHee COJIeHasl BoJia 03epa DIIbTOH, coaepikaras 27% coel.

Heuto B 3TOM poje MpUXOIUTCS UCTIBITHIBATh TEM OOJBHBIM, KOTOPbIE IPUHUMAIOT COJIe-
Hble BaHHBI. ECllM COJI€HOCTh BOJBI OUEHb BEJIMKA, KakK, HanpuMep, B CTapopyCcCKUX MUHEpallb-
HBIX BOJIaX, TO OOJBHOMY MPUXOIUTCS MpUJIaraTb HEMAIO YCHIIMH, YTOOBI ylepXKaTbcs Ha JHE
BaHHBI. Sl ciblmian, Kak jKeHIIUHa, jeuuBmascs B Crapoi Pycce, ¢ Bo3MyllleHHEM KalloBaJIach,
YTO BOJa «IIOJIOKUTENIBHO BBITAJKUBAIA €€ U3 BaHHBI». Kaxkercs, oHa CKJIOHHA OblIa BUHUTH B
3TOM HE 3aKOH ApxHUMe/la, a aIMUHUCTPALUIO KYypOpTa. ..

Pucynox 49.

= — - - —— =

Pucynox 50. I'pyzoBas mapka Ha OopTy kopaGis. OGo3Ha4YeHHsT MapOK JEialoTcs Ha
YpOBHE BaTepiIMHUU. [|JI1 OTYETIIMBOCTH OHU MOKa3aHbl TAKXKE OTJCIBHO B YBEIIMYEHHOM BHU/IE.
3HavyeHue OyKB OOBSICHEHO B TEKCTE.

CreneHb COJICHOCTH BOJBI B Pa3IMYHBIX MOPSX HECKOJBKO KOJIEONETCS, — U COOTBETCT-
BEHHO 3TOMY CyJa CHJIIT HE OJIMHAKOBO ITyOOKO B MOPCKOM BOJie. BBITh MOKET, HEKOTOPBIM U3
yuTaTeNe Cllydanoch BUJIETh Ha OOPTY CyAHA OJiM3 BaTEepiIMHUM TaK Ha3blBaeMyro «JImoinoB-
CKYI0O MapKy» — 3HaK, IIOKa3bIBAIOIIUNA YPOBEHb INPEIECIbHBIX BATCPIUHUN B BOJE PA3IMYHOU
wiotTHocTH. Hampumep, n3obpaxenHas Ha puc. 50 rpy3oBast Mapka 03Ha4aeT YPOBEHb MpeJIeib-
HOM BaTepJIMHUMU!

6 npecroti 6ooe (Fresch Water) .........cccoocvvevenennnne FW
6 Unoutickom oxeane (India Summer) ...........cccceeee. IS
6 conenotl 6ooe aemom (SUMMEr) .....ccocvvvrveennenne S
6 conenoti 6ooe 3umoti (WINLEr) .......ccovvvvveinnnnnn, W

6 Ces. Amnanm. oxeane 3umoni (Winter North Atlantik) .. WNA
Y Hac 3TH Mapku BBeICHBI Kak oOs3arenbHbie ¢ 1909 r. 3ameTum B 3aKit0OueHUE, UTO CY-

32 VY neneHblit Bec Boxsl Kapa borasz-I'ona — 1,18, «B takoii mroTHOI Boje MOXHO IUTaBaTh 0€3 NPUMEHEHUS
ycwinii u, He 00X0/s 3aKOHa ApXUMea, YTOHYTh HEBO3MOXKHO»,— 3aMeYaeT [0 3TOMY MOBOLY HccienoBaTens (A.
M. Henprr, Kapabyras, 1934).
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IIECTBYET Pa3HOBHIHOCTH BOJIbI, KOTOpAs M B UUCTOM BUJE, 0€3 BCIKUX MPUMECEH, 3aMETHO Ti-
xKeyee 0OBIKHOBEHHOM; ee yaenbHbIi Bec 1,1, 1. e. Ha 10% Gosbiie, yem 0OBIKHOBEHHOM; Clle0-
BaTEJIbHO, B OacceiiHe ¢ TakoW BOJON YeNOBEK, Jake HE YMEIOUIM IJIaBaTh, €/1Ba JU MOT OBl
yTOHYTh. TaKkyro BOJy Ha3BaIM TsDKEIOW» BOJOH; ee xumudeckas ¢popmyna D20 (Bxomsmmii B
€e COCTaB BOJIOPOJI COCTOMT M3 aTOMOB, BJIBOE TSKEIEEe aTOMOB OOBIKHOBEHHOTO BOJOPOAA, W
obo3nauaercss OykBoii D). «Tspkenmas» Bojga B HE3HAUYMUTEIILHOM KOJIMYECTBE PAacTBOpEHA B
OOBIKHOBEHHOH: B BeJIpe MUTHEBOI BOBI €€ COJIEPKUTCS OKOJIO 8 T.

Tsokenast Boga coctaBa D20 (pa3sHOBHIHOCTEH TSHKEIOW BOJBI Pa3IMYHOTO COCTaBa BO3-
MOXHO CEMHaJIaTh) B HACTOSILNEEC BpeMs JOOBIBACTCS YK€ MOYTH B YHUCTOM BHJE; NMPHMECH

0OBIKHOBEHHOM BOJIbI COCTABIISIET OKOJIO 0,05%33.
Kak paGoraet e10xo0.17?

IIpunuMas BaHHY, HE YIIYCTUTE Cilydas IIPOJENaTh ClIeayrommi onslT. IIpexnae yem mo-
KMHYTb BaHHY, OTKPOWTE €€ BBIIIYCKHOE OTBEPCTHUE, IIPOAOJIKAs JIeKaTh Ha ee aHe. I1o mepe To-
ro Kak CTaHeT BBICTYNATh HaJl BOJOIO Bce OOJblIast U OoblIas 4acTh Balllero Tejia, Bbl Oyzaere
OLIYIIATh NOCTENEHHOE ero oTsoKenenne. CaMbIM HarJIsIHBIM 00pa3oM yOeIuTech Bbl IPH 3TOM,
YTO BEC, YTPayMBaeMbIi TEJIIOM B BOjE (BCIOMHHTE, KaK JIETKO YyBCTBOBAJIU BbI ceOs B BaHHe!),
MIOSIBJISIETCS] BHOBD, JIMILB TOJIBKO TEJIO OKa3bIBAETCS BHE BOJIBI.

Korza Takoil onbIT HEBOJBHO NPOAEIBIBAET KUT, OUYTUBLINCH BO BPEMS OTJIMBA HA MEH,
MOCIIC/ICTBUS OKA3bIBAIOTCS ISl )KUBOTHOTO POKOBBIMH: €r0 Pa3JaBUT COOCTBEHHBIM YYJOBHUIII-
HBIM BecOM. Hezjapom KHTBI )KUBYT B BOJAHOM CTHXUH. BBITAJIIKMBAIOIIAS CUJIA )KUJIKOCTH CIIacaeT
UX OT TMOEIBHOTO JIEMCTBUS CUITBI TSDKECTH.

CkazanHoe nMeeT Oymkaiiliee OTHOIIEHUE K 3arojOBKY HacTosiel cratbu. Pabota nerno-
KOJIa OCHOBaHa Ha TOM K€ (PM3MUYECKOM SIBJICHHM. BBIHECEHHAs! M3 BOJBI YacTh KOpaOuis mepe-
CTaeT ypaBHOBELIMBATHCS BBITAJIKUBAIOUIMM JIEHCTBHEM BOJBI U MPHOOPETAET CBOM «CYXOIyT-
HbIN» Bec. He cienyer aymars, 4TO JIEIOKOJ pa3pe3aert Jie Ha XOAy HEIPEPBIBHBIM JaBICHUEM
CBOEW HOCOBOHM yacTu — HanopoM ¢opiureBHA. Tak paboTalOT HE JIEAOKOJIBI, a Jel0pe3bl. ITOT
croco0 AeHCTBUS MPUTOJCH TOJIBKO /IS JIb/1a CPAaBHUTEIBHO HE3HAYUTEIBHOM TOJIIMHBI.

[ToanmuHHBIE MOPCKUE JIEIOKOIBI — Takue, Kak «Kpacun» unu «Epmak», — paboTaroT uHa-
ye. J[elicTBHEM CBOMX MOILHBIX MAIlWH JIEAOKOJ HAaJBUIaeT HA IIOBEPXHOCTH JIbJa CBOX HOCO-
BYIO 4acCTh, KOTOpasi C 3TOM LIEJIbI0 YCTPAUBAETCsl CUIBHO CKOLIEHHOM moj BoJol. Oka3aBIINCh
BHE BOJbI, HOC KOpalist mproOpeTaeT MOJHBIA CBOM BeC, M 3TOT OrpoMHbIH rpy3 (y «Epmaka»
9TOT Bec moxomawi, Hanpumep, 10 800 TonH) oOnambiBaer sed. s ycuiaeHus AeHCTBUS B HO-
COBBIC IIUCTEPHBI JEJOKOJIa HEPEAKO HAKauYMBAIOT €Ile BOY — «OKHAKUNA OayuiacT».

Tak nercTByeT JEA0KOJI 4O TEX MOP, ITOKA TOJIIMHA JIbA HE MPEBbIIACT Moiaymerpa. bo-
Jiee MOIIIHBIN Jiex mobexaaeTcst yaapHbIM JeiicTBUEM cyaHa. Jlegokon oTcTynaeT Ha3aa v Haje-
TaeT BCEH CBOEW MAacCOW Ha KpPOMKY ibaa. IIpum 5TOM IEHCTBYET yKe HE BeC, a KMHETHYECKas
SHEPrusl IBMKYILIETOoCs Kopabisi; CyIHO MPEBpAIAeTCs CIOBHO B apTHWUIEPUICKUN CHaps] He-
OO0JIBLION CKOPOCTH, 3aTO OTPOMHOM MacChl, B TapaH.

JlensHble TOPOCHI B HECKOJIBKO METPOB BBICOTHI Pa3OMBAIOTCS 3HEPrUeil MHOTOKpPATHBIX
yZAapOB IIPOYHON HOCOBOW YaCTH JIEIOKOIA.

VYyacTHUK 3HaMeHuTOro nepexoaa «Cubupskosa» B 1932 r., mopsik-nossipauk H. Mapkos,
TaK OMHUCHIBAET pabOTy 3TOTO JEeI0KOIA:

«Cpenu COTeH JeISHBIX CKaJl, Cpeiu CIUIOIIHOTO MOKpOBa JibAa ,,CHOupsakos* Hayan OuT-
By. [IaThAecAT 1Ba yaca mops/ cTpeiaka MallMHHOIO Tenerpada mnpsiraia oT ,,[I0JIHOro Ha3aa™ K
»1I0JHOMY Briepen”. TpHUHAALATH YETIPEXYaCOBBIX MOPCKUX BaxT ,,CHOMPSAKOB® ¢ pa3roHa Bpe-
3aJicd B JIeJl, KPOIUMII €r0 HOCOM, BJI€3all Ha JIeJ, JIOMAJl €r0 U CHOBA OTXOAWJI Hazax. Jlexn, Toun-

33 Tskenas Bona IIMPOKO MPUMEHSETCSI B aTOMHOI TEXHHUKE, B YACTHOCTH, B aTOMHBIX peakTopax. OHa no0biBa-
eTcst U3 OOBIYHON COIBI IIPOMBIIUICHHBIM CIOCO60M B Oobiimx koiudectBax. (IIpum. pexn.).
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IIMHOM B TPH YETBEPTU METPA, C TPYAOM ycrymai jgopory. C KaxIbIM yJapoM MpoOHBaIKCh HA
TPETh KOpITyca».
CaMbIMHU KpYITHBIMHM U MOILHBIMH B MUpe Jiefjokoiaamu pacnonaraer CCCP.

I'ne HaxoasTcs 3aTOHyBIINE CyAa?

PacnipocTpaHeHo MHEHUE, — AaXXe CPeld MOPSKOB, — OYATO CyZa, 3aTOHYBIIHME B OKEaHe,
HE JOCTHTaloT MOPCKOI'O JTHA, a BUCAT HEABIKHO HA HEKOTOPOM IiIyOuHE, T1Ie BOJIa COOTBETCT-
BEHHO YIUIOTHEHA JJABJICHUEM BBILIEIISKAIINX CIIOEBY.

MHeHue 3T0 pasiensii, HO-BUIUMOMY, axe aBTop «20 ThICAY JIbe 101 BOJOI»; B OMHON U3
riaB 3Toro pomana JXionp BepH onuchiBaeT HEMOABM)KHO BUCSIIEE B BOJIE 3aTOHYBIIIEE CYJTHO, a
B JIPYroil yIIOMHHAET 0 KOPaOIsiX, «IOIHUBAIOIINX, CBOOOIHO BHCS B BOJIEY.

[TpaBuIBbHO M TOJOOHOE YTBEpXKICHHE?

Hekotopoe ocHoBaHue U1t HEro, Kak OyaTo, UMEETCsl, Tak Kak JaBlieHUe BOJbI B IITyOUHAX
OKeaHa JICUCTBUTENBHO JOCTUTAET OrpoMHBIX cTerneneid. Ha rmy6une 10 M Boja naBut ¢ cumoii 1
Kr Ha 1 cM2 norpyxennoro tena. Ha rimyOune 20 M 3T0 AaBieHHe paBHO yXe 2 Kr, Ha TIyOuHe
100 m — 10 kr, 1000 m — 100 kr. OxeaH e BO MHOTUX MECTaxX UMEET TIIyOUHY B HECKOJIBKO KHU-
JOMETPOB, JOCTUrasi B CaMbIX ITyOOKMX YacTsx Bemukoro okeana Oonee 11 xm (Mapuanckas
BrajuHa). JIerko BBHIYMCINTE, KAaKOE O'POMHOE JIaBJICHHE JOJDKHBI UCTIBITHIBATH BOJA U TOTPY-
JKCHHBIE B HEE MPEIMEThI Ha TUX OT'POMHBIX ITyOnHAaX.

Ecnu nmopo’kHIO0 3aKyNOpEeHHYI0 OyTBUIKY ONYCTHTh Ha 3HAYUTEIbHYIO TTTyOUHY U 3aTeM
U3BJICYb BHOBb, TO OOHAPY)KUTCS, YTO JIaBJICHHUE BOJBI BOTHAJIO MPOOKY BHYTPh OYTBUIKHA U BCS
MOCY/IMHA TOJIHA BOJbI. 3HAMEHUTHIM okeanorpad Jl>xon Meppeil B cBoeil kHure «Okean» pac-
CKa3bIBAET, YTO OBbLT MpOJIENaH TaKOW OMBIT. TPU CTEKJISIHHbIE TPYOKH Pa3IUYHBIX Pa3MEpOB, C
000MX KOHIIOB 3amasiHHbIE, ObUIM 3aBEPHYTHI B XOJICT U MOMEUICHBI B MEAHBIA LUJIMHAP C OTBEP-
CTHUSIMHU JJIs1 CBOOOJHOTO Mporycka Boasl. [lumuaap Obul ciymieH Ha riayouny 5 km. Korga ero
U3BJIEKJIN OTTY/Ia, 0Ka3aJ0Ch, YTO XOJICT HAMIOJHEH CHErooOpa3HOM Maccoii: 3To ObUIO pa3ipos-
neHHoe ctekso. Kycku nepeBa, omylieHHbIe Ha MOJA00HYI0 TIyOHHY, OCEe U3BICUSHHS TOHYIIN
B BOJI€, KaK KHUPIUY, — HACTOJIKO OHU OBLJIM CAABJICHBI.

EcrecTBeHHO, Ka3anoch Obl, 0KHMIaTh, YTO CTOJNb YYAOBHUIIHOE NaBlIEHHUE NOJDKHO Ha-
CTOJIBKO YIJIOTHUTH BOJy Ha OOJBIINX IITyOMHAX, YTO Jake TsDKEJIble IpeAMEThl He OylyT B Hel
TOHYTb, KaK HE TOHET )KeJie3Hast TUPS B PTYTH.

Opnnako mojoOHOE MHEHHE COBEpIIEHHO He 000cHOBaHO. OIBIT MOKa3bIBAaET, YTO BOJA,
Kak ¥ BCe BOOOIIE )KUIKOCTH, Mo mojiaercs cxaruto. CrnapnuBaemas ¢ cuioit 1 xr Ha 1 cm2
BOJIa CKMMaeTcs Bcero Toibko Ha 1/22 000 moiro cBoero o0beMa U NPUMEPHO TakK e COKUMAeT-
Csl IpU JaJIbHEHIIeM BO3pacTaHUM JAaBJICHUS Ha KaXIbld kujgorpamm. Ecimu Obl MBI mokenanu
JIOBECTH BOJY /10 TaKOH IJIOTHOCTH, YTOOBI B HEH IJIaBaJIO Xkene30, He00X0AUMO ObLIO ObI yII-
JOTHUTH ee B 8 pa3. Mexay TeM Ui YILIOTHEHHUS TOJBKO BABOE, T. €. JJISi COKpaIleHus: oobema
HaroJoBuHY, HeoOxoaumo narienue B 11 000 kr va 1 cm2 (eciu ObI TOJIBKO YIIOMSIHYTasi Mepa
COKaTHsI UMella MECTO JUIsl TAKMX OTPOMHBIX JIaBJIeHHit). DTo cooTBeTcTBYeT riryoune 110 kv mox
ypoBHEM okeaHa!

OTcrozia SICHO, YTO TOBOPUTh O CKOJIbKO-HUOY/Ib 3aMETHOM YIUIOTHEHUH BOJbI B TIIyOHHE
OKEaHOB COBEPLICHHO HE MPUXOauTcsa. B camoM riry0okoM uMX MecTo Boja YIUIOTHEHA JIUIIb HA

1100/22000, T. e. Ha 1/20 HOpMaJIbHOM CBOCH IJIOTHOCTH, BCETO HA 5%34. D10 mouTH He MOXKeET
MOBJIMATH Ha YCIIOBUS IUIABAaHUS B HEH Pa3NUYHBIX TEN, — TEM OoJee, YTO TBEPAbIE MPEIMETHI,
MOTPYKEHHbIE B TAKyIO BOJY, TaKKe IMOJBEPraloTCs TOMY JaBICHUIO U, CIEIOBATEIbHO, TOXE

34 Anrnuiickuit ¢m3uk TOT BBIMMCIUI, YTO €cM ObI 3eMHOE NMPUTSDKEHNE BHE3AIHO MPEKPAaTUIIOCh U BOAA Cle-
JIaJiach HEBECOMOM, TO YPOBEHb BOJBI B OKeaHe IMOHSUICS Obl B cpeareM Ha 35 M (BCIIeCTBHE TOTO, YTO CXKaTast BO-
na npuobpena Ob1 HopMalbHbIH 00beM). «Oxean 3atommt 661 5 000 000 kM2 cymim, 06s3aHHON CBOUM HAIBOIHBIM
CYIIIECTBOBAHKEM JIIIIb CKUMAEMOCTH OKPYKAIOIIHX e¢ BoJ okeaHoB» (Bepike).
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YIUIOTHSFOTCA.

He mMoxeT ObITh MO3TOMY HH MaJleHIIIero COMHEHHUsI B TOM, YTO 3aTOHYBILHUE Cy/a MOKOST-
Cs Ha JHE OKeaHa. «Bce, 4TO TOHET B CTakaHe BOJbI, — TOBOPUT Meppel, — NOJKHO IOUTH KO
JHY U B CAMOM TJTyOOKOM OKEaHe».

MHe npuxoauIoCh CIBIIATL IPOTUB ITOIO0 TaKoe BO3pakeHHe. Eciau OCTOpOKHO morpy-
3UTh CTaKaH BBEPX JHOM B BOJLy, OH MOXET OCTaThCSl B 3TOM IOJOKECHUH, TaK KaK OyJIeT BbITEeC-
HATh 00BEM BOJBI, BECAILIUI CTOJIBKO K€, CKOJIbKO CTakaH. boiee TshKenblii MeTauIMyecKui
CTaKaH MOXET Y/AEp>KaThCsl B MOJOOHOM MOJOXEHUM M HHUXKE YPOBHS BOJIbI, HE OMYCKAasCh HA
aHo. ToyHO Tak ke, OyATO OBbI, MOXKET OCTAHOBUTHCS HA MOJITYTH M ONIPOKUHYTHIA BBEPX KUJIEM
Kperncep WM Apyroe cyaHo. Eciii B HEKOTOPBIX IIOMEIICHUAX CYAHA BO3IyX OKaKETCs IIJIOTHO
3aMepThIM, TO CYAHO MOTPY3UTCS HA OTPEACICHHYIO INTyOMHY ¥ TaM OCTaHOBUTCS.

He Mano Benp cyl0B HIET KO JIHY B IIEPEBEPHYTOM COCTOSIHUH — U BO3MOKHO, YTO HEKO-
TOpBIE M3 HUX TaK U HE JIOCTUTAIOT JIHA, OCTABasICh BUCETh B TEMHBIX ITTyOMHAX okeaHa. J[ocra-
TOYHO ObUIO OBbI JIETKOTO TONYKA, YTOOBI BHIBECTH TaKOE CYAHO W3 PAaBHOBECHUS, NEPEBEPHYTH,
HAIOJHUTB BOJOIO U 3aCTaBUTh YIACTh HA JHO, — [10 OTKYZA B3SAThCS TOJYKaM B INIyOMHE OKeaHa,
rJie BEYHO LIAPUT TUIIMHA U CIIOKOWCTBUE U KyJla HE IPOHUKAIOT J1a)Ke OTIOJIOCKU Oyph?

Bce st 10BO/IBI OCHOBaHBI Ha (u3nueckoi onmoke. [lepeBepHyThIH cTakaH He MOTrpyxa-
€TCsl B BOJly CaM — €r0 HaJl0 BHEIIHEW CUJIOW IOTPY3UTh B BOJY, KaK KYCOK J€peBa WIH IIYCTYIO
3aKyMopeHHyl0 OyTbUIKy. TOYHO Tak e M ONPOKMHYTHIA KHJIEM BBEpX KOpalib BOBCE M HE
HA4YHET TOHYTh, a4 OCTAHETCSI Ha MOBEPXHOCTU BOABL. OUyTUTHCS HA MOIIYTH MEXAY YPOBHEM
OKE€aHa U ero JHOM OH HUKAaK HE MOXKET.

Kak ocymecreuinucs Meurtsl ’Krous Bepaa n Yaaica

PeanpHble TONBOAHBIE JIOJKH HAIIETO BPEMEHH B HEKOTOPBHIX OTHOIICHUSX HE TOJBKO
norHanu ¢antactudeckuit «Hayrumyc» XKrons Bepma, Ho maxke mpes3ouniu ero. [IpaBna, cko-
POCTh X0J1a HBIHEITHUX MOJIBOAHBIX KPeicepoB BABOE MeHbIIe ObIcTpOTHl «Hayrumyca»: 24 y3na
npotuB 50 y XKrons Bepna (y3en — okosio 1,8 kv B yac). CaMblil JJIMHHBIN ITEPEX0]] COBPEMEH-
HOTO TOJBOJHOTO KOpabisi — KPYrOCBETHOE IMyTEHIECTBUE, MEXKIy TeM Kak kamutaH Hemo co-
BEPIIJI MMOXOJ BIBOE uiMHHEe. 3aTo «Hayrumyc» obmagan BomousMmernieHreM Toiabko B 1500
TOHH, UMeNl Ha OOpPTYy KOMaHIy BCEr0 U3 JIBYX-TPEX JECATKOB YENOBEK U CIOCOOEH ObLT OCTa-
BaThCs O] BOJIOM Oe3 mepepriBa He Ooliee copoka BochMH 4dacoB. [loaBoaublit kpeiicep «Crop-
Ky¢», moctpoeHHslil B 1929 r. u npunamexasmuii ¢ppaniysckomy ¢aory, umen 3200 ToHH Bo-
JOM3MEIICHHUS], YIIPABIISICS KOMAaHJION U3 CTa MATHAECATH YEIOBEK U criocoOeH ObLI epiKaThes

0] BOJIOM, HE BCIJIBIBAs, 10 CTa JABaAllaTH yacos3®,

IIepexon ot moproB @panHuuu 10 ocTpoBa Majarackapa 3TOT NOABOIHBIM Kpercep Mor
COBEpIIAaTh, HE 3aX0/Is 10 MyTH HU B OuH MopT. [1lo koMpopTadenbHOCTH KUIBIX MOMEIICHUN
«Cropkyd», ObITh MOXeET, He ycTynan «Hayrunycy». [lanee, «Cropkyd» umen nepes kopadiaem
KanutaHa Hemo u To HECOMHEHHOE MPEUMYIIECTBO, YTO HA BEpXHEH manyde kpeiicepa ycTpoeH
ObUT BOJOHENPOHUIIAEMBIA aHTap AJs pa3BelbIBAaTENbHOrO ruapocamoniera. OTMETUM TaKkKe,
yro JKronbe BepH He cHaOaun «HayTuinyc» meprcKomnoM, JAIONIUM JIOKe BO3MOKHOCTh 0003pe-
BaTh TOPU30HT U3-110]1 BOJBI.

B oaHOM nuIIb OTHOIIEHUM peajibHbIE TOJBOJAHBIE KOpabiau oMo erie OyayT AajeKo OT-
CTaBaTh OT co3faHus (aHTa3uu (PaHIy3CKOTO POMAHHUCTA. B TIIyOuHe morpyxeHus. OmHako
MPUXOAUTCA OTMETUTH, YTO B ATOM NMyHKTe (antazus XKronsg BepHa nepenuia rpaHuilbl MpaBao-

3B COBPEMEHHBIX YCJIOBHSX IIOJIBOJHOE CyJHO, CHaO)KEHHOE aTOMHBIM JIBHTaTelIeM, JEJaeT 4YeJIOBeKa CBO-
OGoIHBIM B BBIOOpE IyTel B MaJOM3BEIAaHHBIX ITyOMHAaX MOpei W okeaHoB. Hewcuepraemple 3amachl SHEPTHU Ha
00pTY MOBOIHOIO KOpaOJIsi MO3BOJISIIOT, HO BCILIBIBAsI HA TIOBEPXHOCTH, MPOJEIBIBATE OTPOMHBIC TIepexosl. Tak, B
1958 r. (c 22 wuronst 1o 5 aBrycra) amepuKaHcKas HOABOIHAS JOJKa C aTOMHBIM JBHrareineM «HayTmwiycy» nponuia B
TIOrPY’KEHHOM COCTOSIHMM B paiioHe CeBepHOTro MoJjroca, COBEpIIMB IoXxo[ u3 bepuHrosa mopst B I'peHnanickoe.
(Ipum, pen.).
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noynobus. «Kanuran Hemo, — yutaem B OJHOM MeCT€ pOMaHa, — JOCTUTAJ TIYyOUHBI B TPH, Ye-
TBIpE, TATh, CEMb, JEBATh U JECATH THICAY METPOB IOJI MOBEPXHOCTHIO OKEaHa». A OJIHaXIIbI
«HayTtunyc» onmycTuics aaxe Ha HeObIBayio riyouny — B 16 Teicsiu MeTpoB! «51 yyBcTBOBAI, —
pacckasbIBaeT repoil poMaHa, — KaK COJAPOTarOTCsS CKPEIbl KeJIe3HOH OOMIMBKH IOJBOJHOTO
CyIHa, KaK M3rM0al0TCs €ro pacmopbl, Kak MOJAIOTCS BHYTPh OKHA, YCTYNas JAaBICHHUIO BOIbI
Ecnu Obl kopabip Hamr He 007ajan MPOYHOCTHIO CIUIOUTHOKO JIUTOTO Tea, €ro MTHOBEHHO
CIUTIOIIMIIO OBl B JICHICLIKY.

OrmaceHue BIIOJIHE yMECTHOE, IMOTOMY 4TO Ha riyOoumHe 16 kM (ecnmu Obl Takasi riryOMHA
MMeJIach B OKEaHe) JTaBJICHUE BOJIbI JODKHO ObUTo Obl mocturath 16 000: 10 = 1600 ke Ha 1 cm2
, i 1600 mexnuueckux ammocghep ; Takoe ycuime He pa3ApoOIsLeT xeneza, Ho 6e3yCI0BHO
cMs10 ObI KOHCTpYKIMIO. OfHAaKO 1Moj00HOM TiTyOMHBI COBPEMEHHasi OKeaHorpadus He 3Haer.
[IpeyBenuueHHbIe MPEACTABICHUS O TNIyOMHAX OKeaHa, I'OCHOJCTBOBaBLIME B 310Xy JKrois
Bepna (poman Hanmucan B 1869 r.), 0OBSCHSIOTCS HECOBEPIICHCTBOM CIIOCOOOB M3MEPEHUS TIy-
Ounbl. B Te BpeMeHa i JTMHb-J10Ta YIOTpeOsiach He MPOBOJIOKA, a IEHHKOBAs BEPEBKA; TAKOH
JIOT 33eP’KUBAJICA TPEHUEM O BOJY T€M CHIIbHEe, YeM IIy0jke OH MOrpyKaJics;, Ha 3HAUYUTEIb-
HOM riyOMHE TpeHHe BO3pacTayo 10 TOro, YTO JIOT BOBCE MEpecTaBajl OMYyCKaThCs, CKOJIBKO HU
TPaBUJIM JIMHb. IEHHKOBAs BEPEBKA JIMIIb CITyThIBAJIACh, CO3/1aBasi BIEUaTICHHUE OTPOMHOM IITy-
OUHBI.

[TonBoHBIE KOpaliIM HALIEr0 BPEeMEHU CHOCOOHBI BBIACPKUBATH JlaBilIeHUE HEe Oonee 25
aTMocdep; 3TO oIpeaenseT HaubobIylo r1youny ux norpyxenus: 250 m. I'opasno Oosbriei
TIyOMHBI YHaJOCh NOCTHTHYTH B OCOOOM ammapaTe, Ha3BaHHOM «Oatucdepoit» (puc. 51) u
IpeJHa3HAYCHHOM CHENMaIbHO JJI M3ydeHHs (ayHbl OKEaHCKMX My4YHH. DTOT ammapaT Haro-
MHUHaeT, oaHako, He «Haytuiyc» XKrons Bepha, a panTactnueckoe co3ganue Ipyroro poMaHH-
cTa — rIyOOKOBOHBIN 11ap YaJuica, ONMUCAHHBIA B pacckaze «B Mopckoii rirybune». 'epoif aTo-
ro pacckasza CIyCTHJICS J0 JTHa OKeaHa Ha INIyOMHY 9 KM B TOJICTOCTEHHOM CTajJbHOM HIape; am-
napaT norpyxaics 0e3 Tpoca, HO CO CheMHBIM TPY30M; JOCTHTHYB JlHa OKe€aHa, Iap ocB0OO-
JTUJICS 371ECH OT YBJIEKABILETO €ro Irpy3a U CTPEMUTEIBHO B3JIETEN Ha IOBEPXHOCTh BOJIBI.

B Garucdepe yuensie gocturiu riryounsl 6osiee 900 M. barucdepa cnyckaercs Ha Tpoce C

CyJHa, C KOTOPbIM CUAAIIUC B HIAPC IMMOAACPKUBAIOT TCHG(I)OHHyIO CB$I3L36.

36 Mosanee Bo ®paHnuy 1MoJ1 pyKOBOJCTBOM HHKeHepa Buiibma u B MTtamuu 1o nmpoekTy OelbruiiCKoro mpo-
(eccopa [Inkapa ObuUIM CO3IaHBI CIiENMANBHBIC armaparthl Uil TTyOOKOBOIHBIX HMcclenoBaHui — Oartnuckader. Mx
BaXKHEHIIee oTnune oT OaTHC(ep COCTOUT B TOM, YTO OHM MOT'YT JIBUTAThCs, IUIaBAaTh Ha OONBIIMX TTyOMHAX, TO-
r1a kak 6arucgepsl OecrioMoniHo BUcT Ha Tpocax. CHauvana [Tukap omycruics B Gatuckade Oonee ueM Ha 3 KM,
notoM ¢paniy3sl I'nifom n Bunem npeononenn crnepyronmid pyoexx — nocturiu riryonnsr 4050 m. Hostops 1959
r.-6atrckad Ha rimyoune 5670 M, HO 1 37O eme He npexen. 9 saBaps 1960 r. [Tukap onmycrwics Ha rryouny 7300 M,
a 23 suBaps ero 6atuckad noctur 1Ha MapuaHckoi BiaauHel Ha rayoune 11, 5 km! ITo coBpeMeHHBIM JaHHBIM 3TO
camoe Tirybokoe Mecto B mupe. (IIpum. per.).
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Pucynox 51. CranpHO# mapooOpasHblii anmmapaT «batucdepa» i CHycka B IIyOOKHe
cioun okeana. B stom anmapare Bunbsam buit6 noctur B 1934 r riyounst 923 m. Tonmmna cre-
HOK Iapa — okoJjo 4 cM, quametp 1,5 M, Bec 2, 5 TOHHBI.

Kak 0b11 moguar «Cagko»?

B mmpokom mpocTope okeaHa rHOHYT €KErOJHO THICSYM KPYIMHBIX M MEJIKHX CYJIOB, OCO-
O6eHHO B BoeHHOE BpeMs. Hanbosee 1ieHHbIE U AOCTYIHbIE U3 3aTOHYBIIUX KOpaOiei cranu u3-
BJIeKaTh co JHa Mops. COBeTCKME MHKEHEpBI W BOJOJIa3bl, Bxojsmue B cocraB JIIPOH (r. e.
«IKCHEeIUIMH TOJIBOJHBIX PabOT 0c000ro Ha3HAYCHHUS»), MPOCIABUIMCH HA BECh MHUP yCIEIl-
HBIM TIo7beMoM Oosiee ueM 150 kpymHbIxX cynoB. Cpen HUX OJHO U3 CaMbIX OOJIBIIMX — JIE/I0-
ko «Canko», 3aToHyBIIni Ha benom Mope B 1916 r. u3-3a xanatHocTH Kanutana. [Iponexas Ha
MOpcKOM AHe 17 jer, 3TOT MpPeBOCXOAHBIN JieoKoa Obil mogHsAT padotHukamu JIIPOH u
BCTYIIUII OIIATH B CTPOM.

TexHuka moabema Oblila BCEIENI0O OCHOBAaHA HA MPUMEHEHHH 3aKoHa Apxumena. [lox xop-
IIyCOM 3aTOHYBILEIO CyJHAa B TPYHTE MOPCKOTO JIHA BOJOJIa3bl MPOpbUIH 12 TyHHenel u npots-
HYJIM CKBO3b KXl U3 HUX MPOYHOE CTAIbHOE MojoTeHLe. KoHIpl monoTener OblIu npuKpe-
IUIEHBI K TMOHTOHAM, HAMEPEHHO MOTOIJICHHBIM MOJyIe Jieaokona. Bes ata pabora BbINOJIHEHA
Obu1a Ha rIIyOMHE 25 M IOl YPOBHEM MOPSI.

[TonToHamu (puc. 52) ciry)KHIU MOJbIE HENPOHHUIIAEMbIE KeJe3Hble IHHAPSL 11 M -
HOM u 5,5 M B nuamerpe. [lopoxuuii monron Becun 50 ToHH. [lo mpaBuIamM reoMeTpuu JErko
BBIUUCIIUTH ero 00beM: okoso 250 KkyOoMeTpoB. SICHO, 4TO TaKOW LMIMHAP HOPOKHIKOM JO0JI-
JKEeH IUIaBaTh Ha BOJIE. OH BbITeCHseT 250 TOHH BOJIBI, CaM K€ BECHUT TOJbKO S0; rpy3omnoabem-
HOCTb ero paBHa pasHocTH Mexay 250 u 50, 1. e. 200 TonH. YToOBI 3aCTaBUTh MOHTOH OITyC-
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TUTHCS HA JIHO, €0 3aTOJIHSIOT BOJIOM.

Korna (cM. puc. 52) KOHIIBI CTAJIBHBIX CTPOI OBLUTH POYHO NPUKPEIUICHBI K IIOTOTICHHBIM
MOHTOHAM, B IIMJIMHJIPHI CTAJIM C TIOMOIIBIO IIIJIAHTOB HarHETaTh CXKaTbli Bo3nyx. Ha rmy6une 25
M BoJja aaBuT ¢ cuioit 25/10 + 1, 1. e. 3,5 armocdepsl. Bo3myx ke monaBaics B IHIHHIPHI MO
JaBleHHEM OKoJio 4 atmocdep U, crenoBaTeNnbHO, IOJKEH ObUI BBITECHSTHh BOAY M3 MOHTOHOB.
OO6seryeHHple IIMHAPBI C OTPOMHOM CHJIOIO BBITAIKMBAIMCH OKPYXAlOIIEeHd BOJOI0 Ha MO-
BEpXHOCTh Mopsi. OHM BCIUIBIBAJIM B BOJIE, KaK a’pocTaT B Bo3ayxe. CoBMecTHas MOAbEMHAs UX
CHJIA TIPU MOJIHOM BBITECHEHMH M3 HUX BoJbI paBHsuack 061 200 x 12, T. e. 2400 ToHH. D10 Mpe-
BBIIIIAET BeC 3aToHyBIIero «Canko», Tak 4To pagu OoJiee IUIABHOTO MOJbEMa IOHTOHBI ObLIN

0CBO60)KI[CHBI OT BOJAbBI TOJIBKO YaCTUYHO.

BT e e 2
Pucynok 52. Cxema noabsema «Cajiko»; OKa3aH pas3pes Je0K0Ja, HOHTOHBI U CTPOIIBL.
Tem He MeHee MoIbEM OCYIIECTBICH ObUI JIUILB MOCIE HECKOJIBKUX HEYIAUHBIX MOMBITOK.

«YeTpIpe aBapuM TepIiejia Ha HEM criacaTeNbHas mapTus, Moka Jo0WIach ycrexa, — MHUIIET py-

KOBOJMBIIMI paboTamu riaBHbIN KopabenbHblil umxenep JIIPOH T. U. BoGpHuKHﬁ?’?. — Tpu
pasa, HalpsDKEHHO OKUAAs CylHA, Mbl BUJETH BMECTO NMOJHMMAIOLIETOCS JIEIOKOJa CTUXHIHO
BBIPBIBAIOIIMECS HAaBepX, B Xa0CEe BOJH U IEHBI, MOHTOHBI U Pa30pBaHHbIC, 3MESIMHU H3BHBAIO-
muecs nuiaHry. /[Ba pasa mokaspIBajcs M CHOBA MCUE3al B IMyYHHE MOPS JIEIOKOJ, IPexX/Ie YeM
BCIUTBUI M OKOHYATEIBHO YJIepiKajICsl Ha TOBEPXHOCTH.

«BeuyHbIl» BOASHOH IBUTaTeEIbL

Cpenn MHOXeCTBa MPOEKTOB «BEYHOT'O JIBUTATENS» OBLJIO HEMAJIO M TaKHUX, KOTOpPBIE OC-
HOBaHbI Ha BCIUIBIBAHUM Te B Boje. Bricokas Oamns B 20 M BeICOTHI HamosiHeHa Bojol. Ha-
BEPXY U BHU3Y OAIllHM YCTAHOBJICHBI UIKUBBI, Yepe3 KOTOPbIE MEPEKUHYT MPOYHBIA KaHAT B BUJE
6eckoneunoro pemus. K kanary npukperieHo 14 mosbix KyOMYeCKHX SIMKOB B METP BBICOTHI,
CKJICTIAaHHBIX U3 JKEJIE3HBIX JHMCTOB TaK, YTO BHYTPhH SAIIMKOB BOJIa NPOHUKHYTh HE MOeT. Hamm
puc. 53 u 54 n300paXkaroT BHEITHUN BUJ TAaKOW OALTHU U €€ MPOAOJIbHBIN pa3pes.

Kak xe nmefictByer 3Ta yctaHoBKka? Kaaplif, 3HAKOMBII ¢ 3aKOHOM ApXuUMeaa, COOOpasuT,
YTO SIUKH, HAXOAACh B BOJE, OYAyT CTpPEMHUTbCS BCIUIBITH BBEpX. VX yBiIeKaeT BBEpX Cuia,
paBHas Becy BOJIbl, BHITECHSIEMOH SIIMKAMH, T. €. BECY OJHOTO KyOMYECKOro MeTpa BOJbI, MO-
BTOPEHHOMY CTOJIBKO pa3, CKOJIBKO SIIMKOB MOIPYKEHO B BOAy. VI3 pHCYHKOB BHJIHO, UTO B BOJIE
OKa3bIBACTCsI BCET/Ia MIECTh SIIMKOB. 3HAUUT, CUJIA, YBJIEKAIOIAs MOTPYKEHHbIE SIIUKUA BBEpX,
paBHa Becy 6 M3 BOAbI, T. €. 6 TOoHHaM. BHHU3 e UX TAHET COOCTBEHHBIN BEC ALIMKOB, KOTOPBIH,
OJ/IHAKO, YPaBHOBEIIMBAETCS TPY30M U3 IIECTH SAIIMKOB, CBOOOJHO CBHCAIOUIMX HAa HApYXKHOU
CTOpOHE KaHaTa.

WTtak, kaHaT, HepeKUHYTHIN yKa3aHHBIM 00pa3oM, OyAeT Bceria MoABEpkKeH TAre B 6 TOHH,
IPUIIOKEHHOM K OJTHOW €ro CTOPOHE M HalpaBlIEHHOW BBEpX. SICHO, 4TO CMiIa 3Ta 3aCTaBUT Ka-
HaT 0€30CTAaHOBOYHO BPAILAThCS, CKOJIB3SI MO LIKMBAM, U MPU KaXJ0M 000poTe COBepIIaTh pa-
6oty B 6000 * 20 = 120 000 krm.

Tenepb NOHATHO, YTO €CJIM YCEATh CTPAaHy TaKUMH OAIIHAMHU, TO MBI CMOKEM HOJIYy4aTh OT

37 B knnre «3aBoepanmue rITyOuH», U31-Bo «MoJonast TBapausi».
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HUX OC3rpaHMYHOE KOJIMYECTBO PaOOTHI, JOCTATOYHOE I MOKPBITUS BCEX HYXKA HAPOIHOTO
Xo3siicTBa. bamrHu OyAayT Bpamiath SKOps AMHAMOMAIIWH U JIaBaTh AJIEKTPUUYECKYIO SHEPTHUIO B
JII000M KOJIHMYECTBE.

OnHako eciu pa3o0paThcsi BHUMATEIBHO B ATOM MPOEKTE, TO JIETKO YOCIUTHCS, YTO OXKH-
JTAEMOTO JIBUKCHHS KaHATa MMPOUCXOUTh BOBCE HE JIOJDKHO.

YroObl OCCKOHEUYHBIM KaHAT BpallayiCs, SIIUKUA JIOJKHBI BXOJUTh B BOJSHOW OacceiiH
OalrHu CHU3Y M MOKUAATh ero cBepxy. Ho Besb, BcTymas B 0acceiiH, SIIUK TOJDKCH MPEOI0NIeTh
naByieHue cTo0a Boabl B 20 M BeicOoTO#! DTO NaBicHHE HA KBAJPATHBIM METP IUIOMIAIH SIIAKA
paBHO HM MHOTO, HU Majo aBamiatd ToHHaM (Becy 20M3 Bojbi). Tsra ske BBEpPX COCTaBISET
BCETO TOJLKO 6 TOHH, T. €. IBHO HEJNOCTATOYHA, YTOOBI BTAIIUTh SIIUK B OaCCENH.

Cpean MHOTOYHCIICHHBIX OOPa3uMKOB BOJSHBIX «BCUHBIX» JIBUTATENCH, COTHH KOTOPBIX
npuIyMaHbl ObUTH U300peTaTe/IIMU-HEYJauHUKAMHU, MOJKHO HAaWTH OYEHb MPOCTHIC U OCTPOYM-
HBIC BAPUAHTBHI.

v B 0 .ﬁ .' B

Pucynox 54. YcTpOHCTBO GamiHu MpeabiIyIiero pucyHka.

Bsarisinute Ha puc. 55. Yacte aepeBsHHOTO OapabaHa, YKPEIJICHHOTO Ha OCH, BCE BpeMs
norpykeHa B Boxy. Ecim cripaBeaniiB 3akoH ApxXuMmesa, To IOrpyKeHHasi B BOAY YacTbh JOJKHA
BCILIBIBATh U, KOJIb CKOPO BBHITAJIKMBAOINAs CHJIa OOJBIE CHJIBI TPEHUS Ha ocu OapabaHa, Bpa-
IIEHUE HUKOT/Ia HE TIPEKPATUTCA ...
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Pucynoxk 55. Eie oiuH MPOEKT «BEUHOT'0» BOASHOTO JABUTATEIIS.

He criemmmre ¢ moctpoiikoii 3Toro «Be4HOoro» asurarens! Bac HempeMeHHO MOCTUTHET He-
ynaua: GapabaH He CIBMHETCA ¢ MecTa. B uem ke neno, B ueM ommOKa HAIMX PacCYXKICHHN?
Oxa3zpIBaercsi, Mbl HE Y4JIM HAIPaBJICHUS JACHCTBYIOUINX CUII. A HampaBlIeHbl OHU OyAyT Bcerna
[0 TIEPIEeHAMKYIAPY K MOBEpPXHOCTH OapabaHa, T. €. MO paguycy K ocH. M3 moBceaHEBHOTO
OMbITa KXIbIA 3HAET, YTO HEBO3MOXKHO 3aCTaBUTh KOJIECO BpAlIAThCs, MPHUKIAIbIBAS YCUIIHS
BJIOJIb paanyca Koseca. YToObl BbI3BATh BpallleHUE, HAZ0 MPUIIOKUTD YCHUIINE NIEPIICHANKYIISPHO
K paauycy, T. €. 10 KacaTeJIbHON K OKPYXHOCTHU KoJjieca. Tenepb ye HETPYIHO MOHSTh, [I0YEMY
U B 3TOM CIIyyae 3aKOHYHMTCS HEyJaueil MOMBITKA OCYIIECTBUTh «BEUHOE» JIBUKCHHE.

3akoH Apxumena AaBaj cOONMa3HUTENbHYIO MUIY YMY UCKATelIel «BEUHOTO» JIBUTATENS U
noOyxan MpUIyMbIBaTh XUTPOYMHBIE MPUCHOCOOJICHUS JUIsl MCHOJIB30BAaHUS KaKyllecs Mo-
TEpH Beca B LIEJISAX NOJIyYEHHS] BEYHOI'O MCTOUYHMKA MEXAaHUYECKOM dHEPTUU.

KTo nmpugymaJ ciioBa «ra3» u «armocgepa»?

CnoBo «ra3» NMPUHAUICKHUT K YHCIY CJIOB, NPUAYMAHHBIX YYEHBIMH HapsIy C TaKUMHU
CIIOBaMH, KaK «TEPMOMETP», «IJIECKTPUUECTBOY», KTAIbBAHOMETP», «TeIe(OH» U MPEXKIE BCETO
«atmocgepa». M3 Bcex mpuyMaHHBIX CJIOB «ra3» — 0€3ycIOBHO camoe KopoTkoe. CTapuHHBIN
TOJUTAaHACKUN XUMHK M Bpad ['enpMoHT, sxuBmmuil ¢ 1577 no 1644 r. (coBpemennuk [amuines),
MPOU3BEIT «Ta3» OT TPEUECKOr0 CJIoBa «xaoc». OTKPBIB, YTO BO3YX COCTOUT U3 JBYX YacTei, U3
KOTOPBIX OJIHA MOJIEPKUBAET TOpEHHE U CropaeT, OCTaJbHas K€ 4acTh He 00JajaeT 3TUMHU
CBOMcTBamMHy, I'€IbMOHT nucal:

«Taxou nap s Hazean 2asz, NOMOMY YMO OH NOYMU He OMIUYAEMCs OM XA0CA OPEGHUX»
(mepBOHAYAIBHBINA CMBICI CJIOBA €XA0C» — CHUSIOIIEE TIPOCTPAHCTBO).

OnHako MOBOE CJIOBEYKO JOJITO IOCJIE 3TOro He YHOTpeOsioch M OBIIO BO3POXKAECHO
Tumbe 3HaMeHUTHIM JlaByasbe B 1789 r. OHO mosydmsio IIMPOKOE pacmpocTpaHEHHUe, Korja
BCIOJTY 3aTOBOPUJIM O ToJieTax OparbeB MOHTosb(be Ha MEepBBIX BO3AYIIHBIX IIApax.

JIOMOHOCOB B CBOMX COYMHEHHSX YIMOTPEOISU Apyroe HaMMEHOBAaHHUE JUIs ra3000pa3HbIX
TNl — KYNpyrue KUAKOCTH» (OcTaBaBIIeecs B YIOTPEOJICHUH €lle W TOT/a, KOT/a s y4Huics B
IKoJIe). 3aMeTHUM, KCTaTu, 4yTo JIOMOHOCOBY MPUHAUICKUT 3aciIyra BBEICHHS B PYCCKYIO Pedb
psiia Ha3BaHMM, CTABIIMX TeNepb CTAaHAAPTHBIMU CIOBAaMH HAYYHOTO SI3bIKA:

arMocdepa

MaHOMETP

G6apomeTp

MHUKPOMETP

BO3/YILIHBIH HAcOC

OTTHKA, ONTHYECKHIA

BSA3KOCTb

3 (€) JeKTpuYecKuii

KpHCTaITU3aIIs

3 (e) dup

Marepus
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u Jap.
I'eHnanbHBI pOJAOHAYAIBHUK PYCCKOIO €CTECTBO3HAHUS MUCAI 110 3TOMY noBony: «lIpu-
HYXKJEH 5 ObLT UCKATh CIIOB JJIi HAUMEHOBAHUS HEKOTOPBIX (DM3MUECKUX HHCTPYMEHTOB, JEii-
CTBHI M HATypaJbHBIX BeIlIeH, KoTopbie (T. €. CJI0Ba) XOTsS CIepBa MOKAXKYTCS HECKOJBKO
CTpaHHBI, OJIHAKO HAJ/ICIOCh, YTO OHH CO BPEMEHEM Yepe3 yIoTpeOIeHne 3HaKoMee OYayT».

Kax mb1 3HaeM, Hagex a1 JIoMOHOCOBA BITOJIHE OMPABIAIUCH.

Hanpotus, npemnoxennsie Bnocneactsuu B. U. [lanem (u3BecTHbIM coctaButenaem «ToJ-
KOBOTO CJIOBapsi») CJIOBa JUIsl 3aMEHBI «aTMOC(HEPhI» — HEYKITHOKHUE KMUPOKOJIUIA» HIIH KKOJIO-
3eMHIIa» — COBEPIIEHHO HE MPHUBWIKUCH, KaK HE MPUBUICS €r0 «He003éM» BMECTO TOPU30HTA U
JIpyrue HOBBIE CJIOBA.

Kak Oyaro mpocrasi 3agaua

Camosap, Bmentatomuii 30 cTakaHOB, MOJIOH BOABL. BbI mojicTaBisieTe CTakaH Mo/ ero KpaH
U C yacaMH B pyKax CIJIEJUTE MO CEKYH/HOH CTpelike, BO CKOJIbKO BPEMEHU CTaKaH HAIOJHIETCS
10 kpaeB. JlomycTuM, 4TO B HMOJIMMHYTHL. Temeps 3afaJuM BOIPOC. BO CKOJBKO BPEMEHHU OIIO0-
POKHHUTCSL BECh CaMOBap, €CJIM OCTAaBUTh KPaH OTKPHITHIM?

Kazanoce Obl, 31€Ch A€TCKU-TIpOCcTas apupMeTHueckas 3ajadya.; OJUH CTaKaH BBHITEKAeT B
0,5 munyTsI, — 3HaunT, 30 CTAKaHOB BHUIBLIOTCS B 15 MUHYT.

Ho cnenaiite onbIT. OKaXkeTcs, YTO caMOBap OMOPAKHUBAETCS HE B YETBEPTh 4aca, KaK BbI
O’KUJIaJIH, a B IoJIyaca.

B uem xe neno? Beap pacuer Tak npocrt!

[Tpoct, HO HeBepeH. Henb3s TymaTh, 4TO CKOPOCTh UCTEUEHHUS C Hayaja J0 KOHIIA OCTaeT-
cs oHa M Ta >ke. Korjja mepBblii cTakaH BBITEK M3 camMoBapa, CTPYs TEUeT yXe MO MEHBIINM
JTaBJIEHUEM, TaK KaK ypOBEHb BOJbI B CaMOBape MOHHU3UJICS; MOHATHO, YTO BTOPOM CTakaH Ha-
MOJTHUTCS B OOJIBLINI CPOK, YEM B IMOJIMUHYTHI; TPETHH BBITEUET €I11e JICHUBEE, U T. .

CKOpOCTb MCTEUEHUS BCAKOM JKUIAKOCTH M3 OTBEPCTUS B OTKPHITOM COCYJIE€ HaXOIUTCS B
IpsSIMOI 3aBUCHMOCTH OT BBICOTBI CTOJI0A HMJKOCTH, CTOSIIETO HaJ OTBEPCTHEM. | eHHanbHBIHI
Topuuennu, ydeHuk [anuies, mepBbId yKa3zal Ha 3Ty 3aBHCHUMOCTb M BBIPA3Wil €€ MpPOCTOM
dbopmynoit:

v=.j2gh

rae V — CKOpOCTh UCTEUEHHsI, § — YCKOPCHUE CHJIIBI TSDKECTH, a N — BBICOTA YPOBHS JKUJIKO-
cTH Haja oTBepctueM. M3 3TOi GopmMynbl cieayeT, YTO CKOPOCTh BBITEKAIOIIEH CTPYH COBEp-
IIICHHO HE 3aBUCHUT OT IJIOTHOCTH XHUJIKOCTHU: JIETKHI CIMPT U TSHKEJIOBECHast PTYTh MPHU OJIMHA-
KOBOM YPOBHE BBITEKAIOT M3 OTBEPCTHSI OJUHAKOBO ObIcTpo (prc. 56). 13 Gopmynbl BUAHO, YTO
Ha Jlyne, rae cuna TspKecTH B 6 pa3 MeHblIe, YeM Ha 3emiie, oTpeboBaIoch Obl Il HAITOJTHEHHS
CTaKaHa MPUMEPHO B 2,5 paza OoJiblile BpEMEHH, HEXeNU Ha 3eMIie.

Ho Bo3Bpatumcs k Hamiei 3anaue. Ecnu nmocne ucreuenus u3 camosapa 20 cTakaHoB ypo-
BEHb BOJbI B HEM (CUMTasi OT OTBEPCTHS KpaHa) MOHHU3HWJICA B YeThIpe pasa, To 21-ii crakaH Ha-
MOJIHUTCS BJBOE MeIeHHee, yeM 1-ii. 1 ecnu B panbHeieM ypoBeHb BOJbI IOHU3UTCA B 9 pas,
TO JUIS HAIOJHEHUS MOCIETHUX CTAaKaHOB IMOHAJO0UTCS YK€ BTpoe OOJbIlle BPEMEHH, YeM JUIs
HAIOJHEHUS MepBoro. Bee 3HAIOT, Kak BSAJIO BBITEKACT BOJA M3 KpaHa caMoOBapa, KOTOPBIM yke
MOYTH ONOPOXHEH. Pemas 3Ty 3agady nprueMaMu BbICIIEH MaTEMaTHKH, MOXHO J0Ka3aTh, YTO
BpeMs, Hy)KHOE Ha MOJTHOE OMOPOKHEHHE COCY/a, ¢ J1Ba pa3a 0oJbllie CPOKa, B TEUEHHE KOTOPO-
r'0 BBUIHJICS ObI TAaKOH ke 00BEM KHUAKOCTH IIPU HEM3MEHHOM II€PBOHAYAIBHOM YPOBHE.
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Pucynox 56. Uto ckopee BBUIBETCS: PTYTh WM CIUPT? YPOBEHb KHUIKOCTH B cOCyaax
OJIMHAKOB.

3agaua o 0acceiine

OT cka3aHHOTO OJMH LIar K MPECIOBYTHIM 3aj1adaM o OacceliHe, 6e3 KOTOPHIX HE 00XO0-
IUTCS HU OJUH apuPMeTHdyecKuid M anreOpandeckuil 3agayHuK. Bcem maMsaTHBI Kiaccude-
CKH-CKYYHBI€, CXOJIACTUYECKHE 33]aul BPOJE CIEIYIOLICH:

«B bacceitn npoBeneHsl B¢ TpyObl. Uepe3 ofHy MepByIO MycTOM OacceiiH MOXKET HaroJi-
HUTBCA B 5 4acoB; yepe3 OJHY BTOPYIO MOJHBIN GacceitH MoxeT onopoxxHuthesa B 10 vacos. Bo
CKOJIBKO YaCOB HAIOJIHUTCS IyCTOM OacceifH, eciu OTKPBITh 00€ TPyObl cpa3y?»

3agauu 3TOTO poJia UMEIOT MOYTEHHYIO JaBHOCTH — 0e3 masioro 20 BekoB, Bocxons K I'e-
poHy AnekcanapuiickoMy. BoT oHa U3 repoHOBBIX 3ajJa4, — HE CTOJIb, IIPaB/a, 3aMbICIOBaTAas,
KaK ee IIOTOMKHU:

Yetsipe ponTana nano. OOMIUPHBINA JaH BOJOEM.

3a cyTKu nepBbIi POHTAH A0 KPaeB €ro HaIroJIHSIET.

JIBa 1HS ¥ 1B€ HOUM BTOPOM HaJl TEM K€ JOJDKEH paboTath.
Tperuii BTpoe, uem nepBbiid, cnadeil.

B derBepo CyTrok mocieaHui 3a HUM MOCIIEBAET.

OTBeTUTH MHE, CKOPO JIU OYZIET OH TOJIOH,

Ecnu Bo BpeMst 0J1HO BCe X OTKPBITh?

JIBe ThICSUM JIET pelIalTcs 3a/1a4u 0 OacceiiHax W — TakoBa CHJIa PYTHHBI! — 1BE THICSYU
JIeT pemarTcs HenpaBwibHO. [loyeMy HempaBMIIBHO — BBI MOMMETE caMu IOCIe TOTo, 4YTO Ceil-
4ac cKa3aHo ObLIO O BhITeKaHWHW Bojbl. Kak yuar pemaTth 3aaum o Oacceitnax? IlepByro, Ha-
npuMep, 3aj1ady pemaroT Tak. B 1 yac nepBas Tpy6a HanmuBaet 0,2 GacceliHa, BTOpasi BbUIUBAET
0,1 Gacceiina; 3HauuT, NpH JeiicTBUM 00oux TpyO B OGacceitH exxedacHo moctymaer 0,2 — 0,1 =
0,1 oTkyna Ay BpeMeHH HamodHeHHs OacceifHa mosrydaetcst 10 acoB. D10 paccyxkaeHue He-
BEPHO: €CJIM BTEKAHHE BOJbl MOYKHO CUMTATh MPOUCXOJAIIMM I0JI MMOCTOSIHHBIM JIaBI€HUEM H,
CJIEZIOBATEJIbHO, PAaBHOMEPHBIM, TO €€ BBITEKaHUE MPOMCXOIUT MPU U3MEHSIOLIEMCsl YPOBHE H,
3HA4YUT, HepaBHOMepHO. M3 Toro, uro BTrOopoil TpyOoi Oacceitn omopaxuuBaercst B 10 yacos,
BOBCE HE CllelyeT, 4To exxevyacHo BbITekaeT 0,1 nosst OacceliHa; MIKOIbHBIN IPHEM pelIeHus, KakK
BUJMM, OIINO0OYEH. PenTh 3a1a4y NpaBUIbHO CPEICTBAMH JIEMEHTApHOW MAaTEMAaTUKU HEJb3s,
a oTOMY 3a1auam o OacceiiHe (C BBITEKArOLICH BOJOH) BOBCE HE MECTO B apH(hMETHUYECKUX 3a-

,Ha‘{HI/IKaX38 .

38 [MonpoOHEIit pa30bop TakKX 3a7a4 YUTATENb MOXKET HAWTH B MOeH KHHTE «3HAETE JIN BBl (DH3HUKY?».
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Pucynox 57. 3agaua o 6acceiine.
Y auBUTEJIBHBIN COCY/

B03MOXHO M YCTPOUTH TaKOH COCYA, U3 KOTOPOTO BOJA BbITEKasla Obl BCE BPeMs PaBHO-
MEpPHOU CTPYEH, HE 3aMeIJIsisl CBOETO TEUEHHUsI, HECMOTPS HA TO, YTO YPOBEHB KUJKOCTH MOHU-
xaercsa? [locrme TOro, 4yTo BBl Y3HAJIM M3 NPEABIAYIIUX CTAaTei, BbI, BEPOSITHO, TOTOBHI CUECTh
1o 100HY10 3a71a4y Hepa3pernMoi.

Mexay TeM 3TO BIIOJIHE OCYIECTBUMO. baHka, n3o0pakeHHast Ha puc. 58, — UMEHHO TaKoH
YIUBUTEIBHBIA COCyA. JTO OOBIKHOBEHHAas OaHKa C y3KHMM TOpJIOM, Yepe3 MpOoOKYy KOTOpOi
BIBUHYTa CTEKJsHHas TpyOka. Eciu Bbl oTkpoere kpaH C HmKe KOHILA TPYOKH, TO KMIKOCTb
OyzeT nUThCs U3 HEero HeocliabeBaroueil CTpyEil 10 TexX Mmop, MoKa ypoOBEHb BOJbI HE OIYCTUTCS
B COCY/Ie 10 HIKHEro KOHILA TpyOku. BIBUHYB TpyOKy MOYTH /10 YpOBHS KpaHa, BBl MOXKETE 3a-
CTaBUTb BCIO JKUJIKOCTb, HAXOALIYIOCS BBIIIE YPOBHS OTBEPCTHS, BEITEYb PABHOMEPHOMU, XOTS U
OueHb c1a00i CTPYyEH.

i , \

Pucynox 58. YcrpoiictBo cocyna Mapuotra. 13 orBeperust C Boga Te4eT paBHOMEPHO.

Ortuero 3to mpoucxoaut? IIpocnenuTe MBICIEHHO 3a TEM, YTO COBEPIIACTCS B COCYJE MPHU
otkpbiTin KpaHa C (puc. 58). [Ipexae Bcero BEUIMBAETCS BOAA U3 CTEKIITHHOM TPYOKH; ypOBEHb
YKUJKOCTH BHYTPH Hee OIyCKaeTcs 10 KoHa Tpyoku. [lpu nanpHeiieM BHITEKaHUM OIyCKaeTCs
y’K€ YpOBEHb BOJIBI B COCYJIe U Yepe3 CTEKISIHHYIO TPYOKY BXOJIUT HAPYKHBIM BO3IYX; OH IpO-
cauMBaeTcs My3bIpbKaMU Yepe3 BOy U coOMpaeTcs Haja Hell B BepxHel yactu cocyna. Tenepb Ha
BceM ypoBHe B naBnenue paBHO armochepHOoMy. 3HauuT, Boa U3 KpaHa C BBITEKAET JIUIIb M0
nasneHueM ciost Boasl BC, moToMy uTo naBieHue aTMocdepbl M3HYTPU U CHApyXKH cocyna
ypaBHOBeIIMBaeTcs. A Tak Kak TonmuHa ciost BC ocraercs moCTOSHHON, TO M HEYAMBUTEIBHO,
YTO CTPYS BCE BpEMsl T€UET C OJAMHAKOBOW CKOPOCTHIO.

[TonpoOyiiTe *e Tenepb OTBETUTHh Ha BONPOC: KaK OBICTPO OyAEeT BHITEKaTh BOJA, €CIH
BBIHYTbH ITp000YKYy B Ha ypoBHE KOHIIA TPYOKH?

OkasbIBaeTcsi, 4TO OHA BOBCE HE OyIEeT BBITEKATh (pa3ymMeeTcs, eClid OTBEPCTHE HACTOIBKO
MaJIo, 4TO IIMPUHON €ro MOXKHO MpeHeOpeub; HHadye Boa OyIeT BhITEKaTh MO/ JaBJICHHEM TOH-
KOTO CJIOSI BOJIBI, TOJIIIMHOM B IIMPHHY OTBEpCTHs). B camoMm nene, 37ech M3HYTPU U CHAPYXKH
JIaBJIEHUE paBHO aTMOC(HEPHOMY, U HUUTO HE NMOOYKAAeT BOY BHITEKATh.

A ecnu Obl BBl BBIHYJIM NMPOOKY A BBIIIE HM)KHETO KOHIIAa TPYOKH, TO HE TOJBKO BOJA HE
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BBITEKaMa ObI U3 COCYy/a, MO B HETO eIle BXOAMI Obl HapyxHbIH Bo3ayX. [louemy? Ilo Becbma
IPOCTOM MPUYHMHE. BHYTPU 3TOM YacTH cOCy/a JaBJIEHHE BO3/yXa MEHBIIE, 4eM aTMoc(epHoe
TaBJICHUE CHAPYXKH.

DTOT coCya CO CTOJIb HEOOBIYaHBIMU CBOWCTBAMH ObUI IPUIYyMaH 3HAMEHUTHIM (PU3UKOM
MapHroTTOM 1 Ha3BaH 110 UMEHHU YYEHOI'0 «cocynoM Mapuotrra».

[Moknaxa u3 Bo3ayxa

B cepenune XVII cronerus >xutenu ropona PorencOypra m cbexaBiimecs: Tyna Biaje-
TeNbHBIC KHA3bS [ 'epMaHuU BO IJ1aBe ¢ UMIEPATOPOM OBLIM CBHIETEISIMUA MOPA3UTEIHHOTO 3pe-
muma: 16 momaneit n30 BCceX CHI CTapaliuCh Pa3HATH JBA MPUIOKECHHBIX APYT K IPYTY MEIHBIX
nosymapus. Yto cBs3eBasio ux? «Huuto», — Bo3ayx. M Tem He MeHee BOCeMb JIOIIaueH, Ts-
HYBIIIMX B OJIHY CTOPOHY, U BOCEMb, TSHYBIIHUX B JPYTyI0, OKA3aJIHCh HE B CUJIaX UX Pa3beu-
HUTh. Tak Oypromuctp OtTo (hoH ['epruke BOoOUMIO MTOKA3al BCEM, YTO BO3JYX — BOBCE HE «HHU-
YTO», YTO OH UMEET BEC U JIaBUT CO 3HAYUTEIILHOMN CHUJION Ha BCE 3€MHBIC MTPEIMETHI.

OmnbIT 3TOT ObUT MpoM3BeneH 8 mas 1654 r. mpu BechbMa TOPKECTBEHHOM OOCTaHOBKE.
Y4eHbIil OyproMucTp CyMel BCeX 3aMHTEPEeCOBATh CBOMMU HAyYHBIMH U3BICKAHUSMHU, HECMOTPS
Ha TO, 4TO JIEJIO MMPOUCXOAMIIO B pa3rap MOJIUTHYECKUX HEYPSIUI] K OIyCTOMIUTEIbHBIX BOKH.

Onucanne 3HAMEHUTOTO OTBITA C «MArAeOyPrcKUMU MOJIYIIAPHSIMU» UMEETCsl B y4eOHU-
Kax (u3uku. Bee ke, s yBEpeH, UnTaTellb C MHTEPECOM BBICTYIIAET 3TOT paccka3 U3 yCT CaMoTo
I'epuke, 3T0r0 «repMaHckoro l'anunes», kKak UHOTJA HA3BIBAIOT 3aMeuaTeIbHOTO Gusnka. O0b-
eMUCTasi KHUTA C OMUCAHUEM JJIMHHOTO psJa €ro OMBITOB BBIILIA HA JIATHHCKOM SI3bIKE B AM-
crepaame B 1672 r. u, mof0OHO BceM KHHUTaM STOW JMOXH, HOCUJIA MPOCTPaHHOE 3ariaBue. Bor
OHO:

OTTO ¢oun 'EPUKE

Tak HazbIBaeMble HOBbIe Marae0yprckue OnbIThl
Hax BE3BO31YIIITHBIM ITPOCTPAHCTBOM,

NMepPBOHAYATIBLHO ONMCAHHBIE MPO(eccopoM MATEMATUKH

B Bropudyprckom yunsepcentere KACITAPOM HHIOTTOM.

HN3panue camoro aBTopa,

0oJiee 00CTOATENbHOE H MONOJIHEHHOE PA3JIMYHBIMHA

HOBBIMH ONBITAMM.

WuTepecyromemy Hac onbITy nocBsiieHa rimaBa XX aroit kaurn. [IpuBoaum nocnoBHbII
ee epeBol.

«OMBIT, TOKA3BIBAIONINM, YTO JABJICHHE BO3yXa COSIAUHSET ABA MOIYIIAPUS TaK MPOYHO,
YTO WX HEJb3s Pa3HATh yCWIHsIMH 16 momaaei.

51 3akazan nBa MEIHBIX MONYIIAPUS AUAMETPOM B TPU YETBEPTH MaraeO0yprcKux nokTs39.
Ho B nmelicTBUTEIBHOCTH AMaMETp X 3akimroyan Bcero 67/100, Tak kak Mactepa, o 0OBIKHOBE-
HUIO, HE MOTJIM U3TOTOBUTH B TOYHOCTHU TO, YTO TpeboBanock. Oba momymapusi BIOJHE OTBEYA-
1 oaHO apyromy. K ogHOMY momymaputo ObUT IPUJIETAaH KpaH; C MTOMOIIBI0 3TOTO KpaHa MOXK-
HO yJAIHTh BO3yX M3HYTPU M MPENSATCTBOBATH MPOHUKHOBEHUIO BO3/1yXa cHapyxu. Kpome To-
0, K MOJYIIApUSM MPUKPEIUICHBI ObLIN 4 KOJBIIA, Yepe3 KOTOPHIE MPOIEBATUCH KAHATHI, MPUBS-
3aHHBIE K YIPSDKU Jomazei. S Bemen Takke CIIMTh KOXKAaHOEe KOJBI0; OHO HAMMTAaHO OBLIO CMe-
CBIO BOCKA B CKHUIMHJIAPE; 3a)KaTOE MEXKIY MOTYIIapUsIMU, OHO HE TPOMYCKajIo B HUX Bo3ayxa. B
KpaH BcTaBlieHa Oblia TpyOKa BO3AYIIHOTO HAcoca, M ObLT yaleH BO3AyX BHYTpHU Imapa. Toraa
00HAPYKUIIOCH, C KaKOI0 CHIIO 00a MOoyapusi MPUIaBIMBAINUCH PYT K APYTYy uyepe3 KOxKaHOe
KOJIBLIO. JaBJIeHHE HApY KHOTO BO3yXa MPIKUMAIO UX TaK Kpernko, uro 16 nomaaer (pbIBKOM)

39 «MarneOyprekuii 10KoTh» paBeH 550 M.
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COBCEM HE MOTJIM UX Pa3HATh WU JIOCTUTAJIM 3TOTO JIMLIb ¢ TpyaoM. Koraa sxe nonymiapus, yc-
Tylas HalpsHKEHUIO BCEM CHIIBL JIOIIAJEH, Pa3beAUHSIINCh, TO Pa3daBaliCs I'POXOT, KaK OT BbI-
cTpena.

Ho cTounno moBopoToM KpaHa OTKPBITH CBOOOTHBIN JOCTYIT BO3AYXY — U MOTYIIAPHS JIETKO
OBUIO pa3HATH PyKaMu».

HecnoxHoe BeIUUCIIEHHE MOXKET OOBSICHUTh HaM, TIOUEeMy HY)KHA TakKas 3HAYUTEIbHas CU-
na (8 nomraneit ¢ ka0l CTOPOHBI), YTOOBI Pa3bEAMHUTH YaCTH MYCTOTO miapa. Bo3ayx maBuT ¢

CHJIOIO OKO0JIO 1 KT Ha KaXKplil KB.CM; IIOIIA/1b prra40 muamerpom B 0,67 moxts (37 cMm) paBHa
1060 cm2. 3nauut, naBieHue atMochepsl Ha Kaxaoe noiymapue AoskHO npesbimats 1000 kr
(1 ronny). Kaxxnas BocbMepka Jiomaieil 1oJokHa ObLIa, ClIeI0BaTENbHO, TSHYTh C CHION TOHHBI,
4TOOBI IPOTUBOJCHCTBOBATH JABICHUIO HAPY>)KHOT'O BO3.yXa.

Kazasnock Obl, 17151 BOChMHU Jiomajiel (C KaKJ01 CTOPOHBI) 3TO HE OYeHb 00JIbINOH rpy3. He
3a0bIBaiiTe, OJJHAKO, YTO, ABHUrasl, HaIpuUMep, Ki1aas B 1 TOHHY, JIOAaAU NPEOJOICBAIOT CUITY HE
B 1 TOHHY, a rOpa3/io MEHBIIIYI0, IMEHHO — TPEHHE KOJieC 00 OCH M O MOCTOBYIO. A 3Ta CUJia Co-
CTaBIISIT — Ha 1I0CCE, HAIIPUMEP, — BCEr'0 MPOILIEHTOB IATH, T. €. IPH OJHOTOHHOM rpy3e — 50 Kr.
(He roBopum yxe 0 TOM, UTO IpU COEAUHEHUM YCWJINH BOCBMHU JIOIIAJEN TEpAETCSH, KaK MOKa-
3piBaeT npaktuka, 50% tsaru.) CrenoBarenbHO, TsAra B 1 TOHHY COOTBETCTBYET P BOCHMH JIO-
magax Harpyske tenern B 20 ToHH. BoT kakoBa Ta BO3AyIIHAs MOKJIaXKka, BE3TH KOTOPYIO
JOJDKHBI ObLTH JIomIaau Marae0yprckoro oypromuctpa! OHM CIOBHO JOJKHBI OBIIIM CIIBUHYTH C
MecTa HeOOJIBIION MapoBO3, HE MOCTABJICHHBIN, K TOMY K€, Ha PEIIbCHI.

I/I3MepeH0, 4YTO CUJIbHAA JIOMOBaAd Jiomiaab TAHET BO3 C YCHIIMCM BCCI'O B 80 KF41 CJ'IGI[O-
BaTCIILHO, JIS1 pa3pbiBa Mar;[e6ypr01<14x nonymapnﬁ HOHa,Z[O6I/IJ'IOCL OBl npu paBHOMCpHOﬁ TATC

1000/80 = mo 13 nomazgeit ¢ kaxa0i CTOpOHBI42.

YuraTens OyneT, BEpOSITHO, U3YMJICH, Y3HAB, YTO HEKOTOPHIE COUJICHEHUS HAIIIETO CKeleTa
HE pacmasialoTcst Mo TOU e MpUYMHE, YTO U Marjedyprckue noiymapus. Hamre Tazo6enpennoe
COUWIEHEHHE MpPEeJICTaBIIsAeT COOOW MMEHHO Takue Mmarae0yprckue moiymapus. MoxHo oOHa-
KHUTh 3TO COWIEHEHHE OT MYCKYJIBbHBIX U XPSIIEBBIX CBsI3€H, U Bce-Taku OeIpo HE BBHINAAAET. €ro
NPUKUMaeT aTMOC(epHOe aBIeHHE, TaK KaK B MEKCYCTaBHOM IIPOCTPAHCTBE BO3/1yXa HET.

HoBble repoHOBEI (DOHTAHBI

OO6pryHast gopma QoHTaHA, MPUIHCHIBAEMOTO IPEBHEMY MeXaHUKy ['epoHy, BEepoOsTHO,
M3BECTHa MOUM 4HUTaTensiM, HamoMHIO 3/1eCh €ro ycTpoiiCTBO, MpexkIe YeM MepelTH K Omuca-
HUIO HOBEHIITMX BHJIOM3MEHEHUI ATOTO JHOOOMBITHOTO mpubopa. ['epoHoB donTan (puc. 60) co-
CTOUT U3 TPEX COCYIOB. BEPXHETO OTKPBITOTO a U JBYX IIapooOpa3HbiX b u ¢, repmernuecku
3aMKHYTBHIX. COCyZbI COEMHEHBI TPeMsl TPyOKaMH, pacrlojOKeHHE KOTOPBIX MOKAa3aHO Ha pH-
cynke. Korja B a ecth HEeMHOTO BOjIBI, Iap b HamosHeH BomOM, a map ¢ — BO3ayxoM, (oHTaH
HAYMHAET JEHCTBOBATH. BOJIA MIEPEITUBACTCS MO TPYOKE U3 a B C. BBITECHSSA OTTYAA BO3AYX B IIap
b; monx naBieHHEM MOCTYIAIONIETO0 BO3ayXa BoJa U3 D ycTpemisieTcst Mo TpyOKe BBEPX M ObeT
¢doHTaHOM Haj cocynoM a. Korna ke map b onopoxuurcs, poHTaH nepecraer OUTh.

40 BCpeTCiI IUIomaab Kpyra, a He IOBEPXHOCThL MOJyHIapud, MMOTOMY 4YTO aTMOC(l)epHOG JaBJICHUC PAaBHO YKa3aH-
HOH BEIIMYMHE JIUIIH npu ﬂeﬁCTBHH Ha IOBCPXHOCTH IIOJ IIPSAMBIM YIJIOM; JJI1 HAKIOHHBIX HOBerHOCTCﬁ 9TO AaB-
JICHHE MeHbIe. B JAHHOM CJIy4dac Mbl 6epeM MMPpAMOYT'OJIBHYIO IIPOCKIUIO HIapOBOﬁ IMMOBCPXHOCTU HA IIIOCKOCTb, T.
€. Imomaab 00JBIIOr0 Kpyra.

41 IMpu cxopoctu 4 kM B gac. B cpeaneM npuHMMaeTcsi, 4To cuia TATH Jommaau cocrasiser 15% ee Beca; Becut
ke somans: jerkast — 400 kr, Tsokenas — 750 kr. Ha odeHp kopoTkoe Bpemst (Ha4aabHOE YCHIIUE) CHJIA TSTH MOMKET
OBITH B HECKOJIBKO pa3 Oosplire.

42 paspsacrenue TOrO, IOYeMy TpeOyercs mo 13 nomaneii ¢ ka0l CTOPOHBI, YATATENb HalaeT B MoeH «3aHu-
MAaTEeJIbHOU MEXaHUKEY.
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Pucynox 60. CtapunHBIN TepoHOB (POHTaH.

LT
i

Pucynok 61. CoBpeMeHHOE BUIOM3MEHEHHE repoHoBa (hOHTaHA. BBepxy — BapHaHT yCT-
POMCTBA TapEeIIKU.

TaxoBa cTapuHHas ¢popma repoHoBa (hoHTaHa. Yike B HaIlle BpeMs OJMH IIKOJIbHBIN y4H-
tenb B Wranuu, nmoOyxmaeMelii K M300peTaTeIbHOCTH CKYJHOW OOCTaHOBKOW cBOero ¢Qusuue-
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CKOTo KabOHMHeTa, YIPOCTHIJI YCTPOWCTBO TepoHOBa (DOHTaHA U MPHUAYMal TaKUEe BHJIOM3MEHEHUS
ero, KOTOpbIE KaXKIbIi MOXKET YCTPOHTH IPH MOMOIIM NpocTermx cpeacts (puc. 61). Bmecto
[IapOB OH YMOTPEOWJ anTe4Hble CKJISHKU; BMECTO CTEKJISIHHBIX WJIM METAJUTMUECKUX TPYyOOK
B3sU1 pe3MHOBBIC. BepXxHMil coCya HE Hago MPOABIPSIBIMBATH. MOXHO MPOCTO BBECTH B HETO
KOHIIBI TPYOOK, KakK Moka3aHo Ha puc. 61 BBepxy.

B Takom BuponsmMeHeHUU npuOOp ropasao ynoOHee K yrnoTpeOJeHHIO: KOTia Besl BOJA U3
Oanku b mepenbercs yepes cocyn a B 6aHKY ¢, MOKHO IPOCTO NepecTaBuTh Oanku b u ¢, u ¢on-
TaH BHOBB JICHCTBYET; HE HAJO0 3a0bIBaTh, pa3yMeeTcs, MepecauTh TakkKe HAKOHEYHHUK Ha JIpy-
I'yIo TpyOKYy.

Jlpyroe yno06cTBO BUIOM3MEHEHHOTO ()OHTAHA COCTOUT B TOM, YTO OH JJa€T BO3MOXHOCTb
MPOU3BOJIEHO M3MEHSTh PACHOJIOKEHHUE COCYIOB U M3y4aTh, KaK BIUSAET PACCTOSHUE YPOBHEU
COCYJIOB Ha BBICOTY CTpPYH.

Ecnu sxemaere BO MHOTO pa3 yBEIMYUTHb BBICOTY CTPYH, BBl MOXKETE JOCTUTHYTH 3TOTO,
3aMCHUB B HIDKHHMX CKJISIHKaX ONMCAaHHOTO IpuOopa BOJaYy PTYThIO, @ BO3IYX — BOJOU (puc. 62).
JelicTBre npuOOpa MOHATHO: PTYTh, IEPEIUBasCh U3 OaHKU ¢ B OaHKY D, BbITeCcHseT U3 Hee BO-
1y, 3acTaBysis ee Outh GpoHTaHOM. 3Has, 4yTo pTYTh B 13,5 pa3a Tspkenee BOJbI, MBI MOYKEM BbI-
YHUCIUTh, HA KaKyI0 BBICOTY JIOJDKHA MOJHUMAThCA MPH 3TOM CTpys (oHTaHa. OO03HAYMM pas3-
HUILYy YpOBHe# cootBercTBeHHO uepe3 hl, h2, h3. Temepp pazbepemcs, Moj ACUCTBHEM KaKUX
cHJI pTYTh U3 cocyaa ¢ (puc. 62) neperekaer B b. PTyTs B coequHUTENBHOM TpyOKe MOIBEpIKEHA
JaBICHUIO ¢ ABYX cTtopoH. CripaBa Ha Hee JCHCTBYET JaBlieHHE pa3HOCTH N2 pTYTHBIX CTOJIOOB
(KoTOpO€ PaBHOCHIILHO JaBiicHHI0 B 13,5 pa3a 6oJjiee BBICOKOTO BOIsIHOTO ¢T0j10a, 13,5 h2) mmtoc
naBieHue BojasHoro crosidoa hl. CneBa HammpaeT BoasHO#M ctond h3. B utoro pryrs yBinekaercs
CUJION

13,5h2 + h1 - h3.

Ho h3 - hl = h2; 3amensiem nmostomy hl — h3 Ha munyc h2 u monyyaewm:

13,5h2 —h2 T. e. 12,5h2.

Hrak, pTyTh HOCTYIaeT B COCyZA D moxa maBieHHMeM Beca BOASHOTO CTOJIOA BbICOTOM 12,5
h2. Teopernuecku (oHTaH NODKEH OWTH MOITOMY Ha BBICOTY, PaBHYIO Pa3sHOCTH PTYTHBIX
YPOBHEH B CKIIIHKAX, YMHOKeHHOH Ha 12,5. TpeHne HeCKOIbKO MOHMKAET 3TY TEOPETUUYECKYIO
BBICOTY.

Tem He MeHee onmMcaHHBIN MPUOOP aeT yJOOHYI0 BO3MOXHOCTh MOJYYUTh OBIOILIYIO BBI-
COKO BBepX cTpyro. UToObl 3acTaBuTh, Hanpumep, (poHTaH OUTh Ha BeicoTy 10 M, mocTarodHo
HOJHATH OJHY OaHKy HaJ APYrol mpuUMEpHO Ha OAUH MeTp. JIF0OOMBITHO, YTO, KaK BHUIHO U3
HAIlIEro pacyeTra, BO3BBIIICHHE TApeJIKU a HaJl CKITHKaMHU C PTYThIO HUCKOJBKO HE BIUSET Ha
BBICOTY CTPYH.

R

E
¥

[m—————
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Pa3HOCTH YPOBHEH PTYTH.
OO0MaH4YHMBBIE COCYIbI

B crapuny — B XVII u XVIII Bexax — BeabMoxkH 3a0aBISUTUCH CIIEAYIOIIEH MOYIUTEIBLHOM
UTPYILIKOW: U3rOTOBJISUIM KPYXKKY (MM KyBILIWH), B BEPXHEH 4acTU KOTOPOH MMEJIHCh KPYITHBIC
y3opuarbie Beipesbl (puc. 63). Takyro KpyKKy, HATUTYIO BUHOM, Npeylaraid He3HaTHOMY roc-
TIO, HaJ KOTOPBIM MOXHO ObLIO Oe3Haka3aHHO mocMmesiThes. Kak muTh m3 Hee? HakinoHuTh —
HEJb34: BUHO IOJIETCS U3 MHOYKECTBA CKBO3HBIX OTBEPCTHH, a 10 pTa HE JOCTUIHET HU KaIlUIH.
Cnyuurcesl, KaK B CKa3Ke:

' /rr/r" rsr.u.wf,:: e

Pucynox 63. O6MquHBHI/I KyBI_HI/IH xoHna XVIII Beka u cexkper ero yctpoiicraa.

Men, nuBo mui,

Jla ychbl uib 0OMOYMIL.

Ho kTo 3Han cekper ycTpoiicTBa MOJ0OHBIX KPYXKEK, — CEKpeT, KOTOPBIN MMOKa3aH Ha pUC.
63 cmpaBa, — TOT 3aThIKaJl MaublieM OTBepcTHE B, Opam B pOT HOCHK M BTATHBAN B ceOs KUI-
KOCTb, HE HAKJIOHSS COCy/a: BUHO MOAHMMAJIOCh yepe3 oTBepcTtue E mo xaHamy BHYTpU pydKH,
nanee 1o ero npoaoskeHuto C BHyTpU BEPXHETO Kpasi KPY>KKH U JJOCTUTaJI0 HOCHKA.

He tak naBHO emie mogoOHbIE KPY)KKM W3TOTOBIIUIMCH HAIIMMU TOHYapaMu. MHe Cilydu-
JIOCh B OJHOM JIOM€ BHJETh 00Opa3zuMK MX PabOThl, JOBOJBHO MCKYCHO CKPBIBAIOLICH CEKpeT
YCTpPOHCTBA COCy/a; Ha KpyKKe Obuia Haanuch: «Ileif, Ho He oOneics».

CKo0JIbKO BeCHT BO/1a B OIPOKHHYTOM CTaKaHe?

— Huyero, xoHe4HO, HE BECUT: B TAaKOM CTaKaHE BOJA HE JCP)KUTCS, BBUIMBAETCS, — CKa-
JKETE BBI.

— A ecnu He BbUIMBaeTCS? — crpoiny 5. — Yrto toraa?

B camoM niene, BO3MOKHO BeIb yAEp’KaTh BOJY B ONPOKHHYTOM CTAaKaHE TaK, YTOObI OHA
HE BBUIMBAJACh. JTOT Clly4yail nu300paxkeH Ha puc. 64. ONpoKUHYTHIN CTEKISHHBIA OOKal, MoA-
BSI3aHHBIN 3a JOHBIIIKO K OJHOM YalllKe BECOB, HAIIOJHEH BOJOW, KOTOpas HE BBIIMBAETCS, TaK
Kak Kpasi 0okajia HorpyXeHbl B coCya ¢ BoAoi. Ha apyryio yamiky BeCOB MOJIOKEH TOYHO TaKou
JKe TIYCTOM OOKaJl.

Kakas vanika BecoB nepeTsiHeT?
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Pucynox 64. Kakas yamika nepersHer?

[lepeTsiHeT Ta, K KOTOPOH MPUBSA3aH ONMPOKUHYTHIA OOKal ¢ BOJOW. DTOT OOKal MUCHBITHI-
BAaeT CBEPXY IOJIHOE aTMOC(hEepHOE aBlIeHUE, CHU3Y ke — aTMOoc(hepHOoe JaBleHHe, ocaabiIeHHOoe
BECOM cojieprKaleics: B Ookane Bozbl. J[si paBHOBecHs YalleKk HEOOXOIUMO ObLIO OBl HAMOJ-
HUTH BOJOIO OOKaJI, HIOMEIIEHHBIN Ha JPYryI0 YallIKy.

[Tpu ykazaHHBIX YCIOBMSIX, CJIEJOBATEIBLHO, BOJA B ONMPOKUHYTOM CTaKaHE BECUT CTOJIBKO
e, CKOJIBKO M B ITOCTABJICHHOM Ha JTHO.

OT4yero NpUTATrUBaIOTCA KOPa®m?

Ocenpto 1912 r. ¢ okeanckuM mapoxoaoM «OIUMIUK» — TOT/Aa OJHUM U3 BETUYANIINX B
MHpE CYIOB — MPOM3OIIEIT CIACAYIOMHI caydail. «OIMMITUK» TUIBLT B OTKPHITOM MOpE, a MOYTH
napajuieNibHO €My, Ha PacCTOSHUM COTHH METPOB, IPOXOAMI C OOJIBLION CKOPOCTHIO IPYTOi KO-
pabib, ropa3no MeHbIui, OpoHeHOCHBIN Kpeiicep «['ayk». Korma o6a cynHa 3aHsum mosoxe-
HHUE, M300pakeHHOE Ha puUC. 65, MPOM30ILIO HEYTO HEOKUAAHHOE. MEHBIIee CYIHO CTpEeMU-
TEJIbHO CBEPHYIIO C IIyTH, CIIOBHO NOBUHYACH KaKOH-TO HEBUJIUMOM CHIIe, IOBEPHYJIOCh HOCOM K
O0JBIIOMY MApOXOAY M, HE CIYLIASCh PyJs, JABMHYIOCH MOYTH HpsMO Ha Hero. [Ipowmsomino
cTosKHOBeHHe. «['ayk» Bpesasics HocoM B 00K «OnnMiuka»; yaap OblI Tak cujieH, uto «layk»
npozenan B 6opty «OnuMIInKa» 00JIbIIyI0 TPOOOUHY.

— -— gt ——

Pucynox 65. ITonoxenue napoxooB «OnuMnuk» 1 «["ayk» mepes CTOJIKHOBEHUEM.

Korna 3ToT cTpanHblil ciydail paccMaTpuBaJICsi B MOPCKOM Cyjie, BUHOBHOM CTOPOHOM ObLI
NpPU3HAH KamuTaH Turaita «OIMMITHK», TaK KaK, — TJachII0 MIOCTAaHOBIICHHE CY/a, — OH HE OTJall
HUKAKUX PACIOPsHKEHHUN YCTYIUTh IOPOTY UaylemMy Hanepepes «[ ayky».

Cyn He ycMOTpeln 371eCh, CIE0BaTENIbHO, HUUEro HeoObIYaifHOTO: MpocTasi Hepaclopsan-
TEJILHOCTh KaluTaHa, He OoJbllie. A MEXIy TE€M, UMEJI0O MECTO COBEPLICHHO HETpEIBUICHHOE
00CTOSTENILCTBO: CITyyaili B3AUMHOTO MPUTSHKEHHS CyJI0OB Ha MOPE.

Takue ciaydau He pa3 MPOUCXOIMIIH, BEPOSATHO, U PAHBIIE MPU MapaIIeIbHOM JABHKCHUH
IBYyX Kopabieil. Ho moka He CTpOWSIM OYeHb KPYIHBIX CYJOB, SIBJIEHHE 3TO HE MPOSBISIIOCH C
Takoil cuinoi. Koraa Boapl okeaHoB cTtainu OOpO3AUTH «IUIaBYYHE TOpOJa», SIBJICHUE HPUTSDKE-
HUS CYJOB CAETANOCh ropasfo 3aMETHEE;, ¢ HUM CUMTAIOTCS KOMaHAUPHI BOCHHBIX CYIOB IpH
MaHEBPUPOBAHHH.

MHoOro4HcIeHHbIe aBapUH MEJIKUX CYI0B, IPOIUIBIBABIINX B COCEACTBE C OOJIBIIMMU I1ac-
CaKUPCKUMHU U BOCHHBIMH CyJaMH, IPOUCXOIUIIH, BEPOSITHO, 11O TOU Ke MPUUHHE.

YemM ke 00OBsicHAETCS 3TO NpuTshkeHrne? KoHeuHo, 3/1ech He MOXKET ObITh U peur O IpUTH-
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’KEHUU TI0 3aKOHY BCEMUpPHOTO TsroteHuss HproToHa; Mbl yxe Buaenu (B ri. V), uto oto mpu-
TSOKCHHE CIIMIIKOM HUYTOXHO. [IpuunHa sBIEHHS COBEPIIEHHO MHOTO pojia M 0OBsACHSETCS 3a-
KOHAMH TE€UCHHUS KUAKOCTEH B TpyOKax M KaHasmax. MOKHO JI0Ka3aTh, YTO €CIIU KUAKOCTh IPO-
TEKaeT M0 KaHally, UMEIOIEMY CYXEHHUS U PACHIMPEHHs, TO B Y3KMX YacTAX KaHaja OHa Te4eT
ObIcTpee M JaBUT Ha CTEHKM KaHana ciabee, HEXXeIH B IIMPOKUX MECTax, I/le OHa MpPOTEKaeT
CIIOKOWHEE U JITAaBUT HAa CTEHKHU CUJIbHEE (TaKk Ha3bIBaCMBbIi «IPUHIIMI bepHymm»).

To e crpaBeIMBO U JJIs Ta30B. DTO SIBJICHUE B YUEHHH O ra3aXx HOCUT Ha3BaHHUE dPQeKTa
Kneman — /le3opma (1m0 MMeHH OTKPBIBIIMX €r0 (PU3MKOB) U HEPEIKO MMEHYETCS «a’pocTaTuye-
CKUM TapajiokcoM». BrepBbie sIBICHHE 3TO, KaK TOBOPAT, OOHAPYKEHO ObLIO CIy4ailHO MpHU
CIICAYIOIIUX 00CTOSTENBCTBAX. B 0THOM U3 (paHIly3CKUX PYIHUKOB pabodyeMy MpHKa3aHO ObLIO
3aKpBITh IIUTOM OTBEPCTHE HAPY)KHOH IUTOJBHH, Yepe3 KOTOPYIO MOJABaJICsl B LIAXTY CHKATHIN
BO31yX. Pabouwnii nonro 60oposcs co cTpy€il Bo3ayxa, HO BHE3AIHO HIUT caM COOOM 3aXJIOMHYI
IITOJIBHIO C TaKO# CUIIOH, 4TO, Oy/b IIMT HEIOCTATOYHO BENHUK, €0 BTSHYJIO Obl B BEHTHJISAIH-
OHHBIH JIFOK BMECTE C MEePENyraHHbIM pabounM.

Mexay mpo4uM, 3T0i 0COOEHHOCTBIO TEUEHHSI Ta30B OOBACHICTCS JICHCTBUE MyIbBEpU3a-
Topa. Korza mbl nyem (puc. 67) B KOJICHO a, 3aKaHYMBAIOIICECS CY)KEHUEM, TO BO3IYX, EPEXOIsl
B CY)XCHHUE, YMEHBIIIAET CBOE JaBieHue. TakuMm oOpa3oM, Hall TpyOKoii b oka3pIBaeTcst BO3IyX C
YMEHBIICHHBIM JIaBJICHUEM, U IOTOMY JaBJI€HHE aTMOC(Epbl TOHUT JKUJKOCTh U3 CTaKaHa BBEpPX
10 TPYOKe; y OTBEPCTHSI )KUKOCTh MOMAIAET B CTPYIO BBIJYBAEMOTO BO3/lyXa U B HEM PacCIbLIs-
ercsl.

Teneps MbI MoiiMeM, B YyeM KpoeTcs NMpHUMHA MpUTHKEHUs cynoB. Korga aBa mapoxonaa
IUTBIBYT MapajljiesIbHO OJIMH APYTOMY, MEXAY UX OOpTaMH mosiyyaeTcs Kak Obl BOJAsHOM kaHai. B
OOBIKHOBEHHOM KaHajle CTEHKH HEMOJBI)KHBI, a JBMIKETCS BOJA; 37€Ch K€ Ha00OpOT: HEHoOJ-
BIKHA BOJIA, a ABWKYTCS CTeHKU. Ho jeficTBHE CHIT OT 3TOr0 HUCKOJIBKO HE MEHSETCS: B Y3KUX
MecTax IMOJBIXHOIO Kamaja BojAa ciabee JAaBUT HAa CTEHKM, HEXEJU B MPOCTPAHCTBE BOKPYT
napoxoioB. Jpyrumu cioBamu, 60Ka Mapoxoa0B, oOpalieHHbIe Ipyr K APYTY, UCIBITHIBAIOT CO
CTOPOHBI BOJBI MEHBIIEE JaBICHUE, HEXEIU HapyX HbIE YacTH CyAOB. UTO e JOJDKHO Mpo-
u3oiitu BenenctBue 3toro? Cyna JOJDKHBI HOJ HAIOPOM HAapyXHOW BOJBI ABHHYTHCS JIPYT K
JpYyry, ¥ €CTeCTBEHHO, YTO MEHbILEE CyJHO IepeMellaeTcs 3aMeTHee, MEXAYy TeM Kak Oolee
MacCHBHOE OCTAaeTCsl MOYTH HEMOJBMXHBIM. BOT mouemy npuTshKeHue MposIBISETCS] ¢ 0COOEH-
HO¥ CHIJIOH, KOr1a O0JIBIIIOH KOPaOIIb OBICTPO POXOAUT MUMO MAJICHBKOTO.

B IIUPOKHUX.

i

Pucynox 67. ITynsBepuzatop.

Pucynok 68. TedueHue BOABI MEXKY ABYMS IUIBIBYITUMU CYIaMHU.
Wrak, nputsokeHne xopabiieit 00yCIIOBICHO BCACHIBAIOIIUM JEHCTBUEM TEKYIIEH BOJIBI.
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OTHM Xe OOBACHIETCS M OMAaCHOCTh OBICTPUH Ul KYMArOIIMXCs, BCAChIBAOIIEEe JCHCTBUE BO-
JOBOPOTOB. MOKHO BBIYHUCIUTH, YTO TEYEHHE BOJBI B PEKE IPU YMEPEHHOM ckopoctu 1 M B ce-
KyHIy BTSruBaeT yenoBeueckoe Teno ¢ cuinoit 30 kr! IIpoTuB Takoil CHIIbI HE JIETKO YCTOSITb,
0c00EHHO B BOJIE, KOTJ]a COOCTBEHHBIN BEC HAIIEro Tejla He IOMOTAeT HaM COXPaHATh YCTOWYHM-
BOCThb. HakoHel, BTAruBaromiee IelcTBUE OBICTPO HECYIIETOCs Moe3[a OOBSICHSACTCS TeM JKe
npuHuunoM bepHymm: noe3n npu ckopoctd 50 KM B 4ac yBJeKaeT OJU3CTOSIIETO YelloBeKa C
CHJION OKOJIO 8 KT

SIBiIeHUs], CBSI3aHHBIE C KIPUHLUIIOM bepHyIIn», X0TsA U BeCbMa HEPEIKH, MaJI0 U3BECTHBI
B Kpyry HecrienuaauctoB. [lone3no Oyaer mosToMy OCTaHOBHTHCA Ha HeM moapoOHee. [Jlanee
MBI IIPUBOJIUM OTPBIBOK U3 CTaTbU HA OTy TE€MY, IIOMEIIEHHOW B OJHOM HAay4YHO-IIOIYJSIPHOM
JKypHaJe.

IpuHuun bepHy/UIN U €ro ciaeAcTBUs

[Tpunun, BoepBble Bbicka3aHHbl Jlanumiom bepuymmu B 1726 1., riacut: B cTpye BOJBI
WIN BO3JyXa JIaBJICHUE BEJIHMKO, €CIIM CKOPOCTh Majia, U JaBJICHUE MAJIO, €CJIM CKOPOCTh BEJIHKA.
CymiecTBYIOT U3BECTHBIE OTPAaHUYCHUS 3TOTO NPUHIIMIIA, HO 37IeCh Mbl HE Oy/leM Ha HUX OCTa-
HaBJIMBATHCS.

Puc. 69 mmocTpupyer 3TOT NPUHLIHUIL

Boznyx nmpoxayBaercst uepe3 TpyOky AB. Ecnu ceuenue TpyOku mano, — Kak B a, — CKO-
POCTh BO3/yXa BEIIMKA; TaM e, TJIe CeYeHHE BEIHMKO, — KaK B D, — ckopocTh Bo3ayxa mana. Tawm,
IJIe CKOPOCTh BEJMKA, JaBJIEHHE Mayo, a IJe CKOpPOCTh Malla, JaBjleHHEe Beluko. Beiencrue
MaJIOM BEJIMYMHBI JIaBJICHUS BO3AyXa B a XHUAKOCTh B TpyOke C moaHuUMaeTcs; B TO K€ BpeMs
CHJIBHOE JIaBJICHUE BO3/yXa B D 3aCTaBIsET OMyCKaThCS KHUIKOCTh B TpyOke D.

A

Pucynok 69. WMimocrparus npuaimuna beprymmu. B cyxenHolt yactu (a) Tpyoku AB
JIaBJICHHE MEHbIIIE, HeXxenu B mupokoi ().
Ha puc. 70 tpyOka T ykpermeHa Ha meqHoM aucke DD; Bo3myx mpoayBaetcs depe3 TpyO-

Ky T u ganee MUMO CBOOOIHOTO JTHCKa dd43, Bo3ayx Mexay AByMs JUCKaMHM UMeEET OOJIBIIYIO
CKOpOCTB, HO 3Ta CKOPOCTh OBICTPO YOBIBACT MO Mepe MPHOMMKEHHUS K KpasM JTUCKOB, TaK Kak
CEYCHHME BO3JYIIHOIO MOTOKA OBICTPO BO3pAcTaeT M NPEO0JI0JIEBACTCS MHEPLHUS BO3IyXa, BHITE-
KaIOIIEero M3 MPOCTPaHCTBA MEXAy AuckaMu. Ho naBieHne OKpyKarolero TUCK BO3/1yXa BEJH-
KO, TaK Kak CKOpPOCTb Malla, a JaBJICHHE BO3AyXa MEXIy AMCKaMU MaJlo, TaK KaK CKOPOCThb Be-
muka. [TosToMy BO31yX, OKpYyXKaroIuil TUCK, OKa3bIBaeT OOJblee BO3/ICHCTBHE HA TUCKH, CTpe-
MSICh UX COJM3UTDH, HEXKEIU BO3AYIIHBIA MOTOK MEXAY AUCKAMHU, CTPEMSIIMNICSA UX Pa3JABUHYTh;
B pesyiabrate quck dd npucaceiBaercs k qucky DD tem cuibHee, 4eM cuiibHee TOK Bo3ayxa B T.

Puc. 71 npencrasnsier ananoruto puc. 70, HO TONBKO ¢ BOAOK. BrIcTpo ABMXKYyIIascss Boja
Ha aucke DD HaxomuTcs Ha HU3KOM YpOBHE U caMa IMOJHHUMAaeTCs A0 0ojiee BHICOKOTO YPOBHS
CTIIOKOWMHOM BOJBI B OacceiiHe, korjaa orudaer kpas aucka. [loaToMy crokoiiHast Bojga Mo Iuc-
KOM HMMeeT 0oJjiee BBICOKOE JaBJICHME, YeM JBIXKYLIAsCs BOAA HaJa JAMCKOM, BCIEICTBHE YEro
Jmuck nogaumaercs. Crepxensb P He nomyckaeT O0KOBBIX CMEIEHUH JTUCKa.

43 Tor ke OIBIT MOXKHO MPOJIENaTh NPOIIIE, BOCIONb30BABIINCH KATYIIKOH M OyMa)kKHBIM KpyXKoM. UTOOBI Kpy-
’KOK HE COCKaJIb3bIBAJI B CTOPOHY, €0 IPOOMBAIOT OYyIIaBKOW, IPOXOJAIICH B KaHAJ KaTYIIKH.
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Pucynok 70. OnbIT ¢ ArCKaMHu.

Bocoedy

Pucynok 71. luck DD npunoguumaeTtcs Ha crepxHe P, korja Ha HETO U3IMBAETCS CTPYsI
BOJIbl U3 Oaxa.

Puc. 72 u3o0paxaeT Jerkuil mapuk, IJIaBaloOLIUi B cTpye Bo3ayxa. BozmymHas ctpys
yaapsieTcsl 0 IapuK U He JaeT eMy naaark. Korja mapuk BBICKAKMBAET U3 CTPYH, OKPY/KAIOILUN
BO3/yX BO3BpAIllaeT €ro oOpaTHO B CTPYIO, TaK KaK JABJICHUE OKPYKAIOIIEro BO3/yXa, UMEI0-
IIEr0 Majlyl0 CKOPOCTb, BEJIMKO, a JaBJICHUE BO3/yXa B CTPYye, UMEIOLIETr0 OOJBIIYIO CKOPOCTS,
MaJlo.

Puc. 73 npexacraBnsier 1Ba CynHa, IBHXKYIIUECS PsIOM B CIOKOMHOM BOJE, WU, YTO CBO-
JTUTCS K TOMY JKe, JBa CyJHa, CTOSIIKE PAIOM U oO0TekaeMble Boaoko. IloTok Ooiiee cTecHeH B
IPOCTPAHCTBE MEXIY CyAaMH, U CKOPOCTb BOJbI B 3TOM IPOCTPAHCTBE OOJIbIIE, YeM MO 00e
CTOPOHBI cyn0B. [Io3TOMY NaBiieHUE BOJBI MEXKIy CylaMH MEHBIIE, YeM 110 00€ CTOPOHBI CYJIOB,;
Oosiee BBICOKOE JIaBJIEHHE BOJBI, OKpYKalolleW cyzaa, cOmmkaeT uxX. MOpSIKH O4YeHb XOPOLIO

3HAKOT, 4YTO IBa Kopa6J151, HAYHIUX pAIOM, CUIIBHO IIPUTATUBAKOTCA APYT K JAPYTY.
AM LU
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Pucynox 72. lllapuk, nogaep:xuBaeMblii cTpyeil Bo3ayxa.
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Pucynox 73. JIBa cyaHa, ABMXKYIIUECS MMapajuIeIbHO, KaK Obl IPUTATHBAIOT APYT IpYyTa.
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Pucynox 75. Ecnu Mexay AByMs JETKHMH IIapUKaMH MPOAYBaTh BO3IyX, OHHM COJMKa-
I0TCS 1O COIIPUKOCHOBEHHS.

Bonee cepbe3Hblii citydail MOXKET UMETh MECTO, KOTJa OJMH Kopalib HIET 3a IPyruM, Kak
npeacTaBieHo Ha puc. 74. JIse cuiel F u F, koTopble cOmmKkaoT Kopadiau, CTpeMsATCs TOBEPHYTh
ux, npuueM cyaHo B noBopaumBaercs k JI co 3HaumTenbHON cuinoil. CTOJIKHOBEHHE B TaKOM
cllyyae MOYTH HEM30EXKHO, TaK KaK pyjib HE YCIIEBA€T M3MEHUTh HAIpPABJICHUE JIBUKECHUS KO-
pa0s.

SIBneHue, onMMUCaHHOE B CBSI3U C PUC. 73, MOXKHO JIEMOHCTPUPOBATh, IPOIyBasi BO3AYyX Me-
KAy ABYMs JIETKUMHU PE3MHOBBIMU MSYMKaMH, IMOABEIICHHBIMH, KaK yKa3aHO Ha puc. /5. Eciu
MEXJly HUMH [TPOAYBaTh BO3yX, OHH COJMMKAIOTCS M YIApsAIOTCS APYT O Apyra.

Ha3nauyenue ppi0bero my3pips

O TOM, KaKkylo pOjb BBINOJHSET IUIABAaTENbHBIA MY3bIph PHIO, OOBIKHOBEHHO TOBOPSAT U
IUIIYT — Ka3aJoch Obl, BIOJHE MPaBAONOA00HO — ciexyromee. s Toro 4roObl BCIUIBITH U3
rIyOuMHBI B MOBEPXHOCTHBIE CJIOM BOJIBI, phl0a pa3ayBaeT CBOW IUIaBaTEIbHBIN Iy3bIPb; TOTAA
o0BbeM ee Tella YBEIIMYMBAETCS, BEC BBITECHAEMOM BOJbI CTAHOBUTCA OOJIbIIE €€ COOCTBEHHOTO
Beca — M, M0 3aKOHY IUJIaBaHMsA, pblOa MOJHMMAETCS BBEpX. UTOOBI MPEKpaTHTh MOIBEM HWIH
OIyCTUTHCA BHU3, OHA, HAIIPOTHUB, C)KMUMAET CBOM IJIaBaTelbHbIN My3bIpb. OOBbEM Tema, a ¢ HUM
U BEC BBITECHSEMOW BOJIbI YMEHBINAIOTCS, U pbl0a OMyCKAaeTCsl Ha JTHO COTJIACHO 3aKOHY ApXH-
Mena.

Takoe ynpoiieHHOe MPeCTaBICHUE O Ha3HAYEHUH IUIaBaTENILHOTO My3bIpsl PhlO BOCXOIUT
Ko BpeMeHaM yueHbIx Dnopentuiickoit akamemun (XVII B.) u 6bUI0 BhICKa3aHO TpodeccopoM
Bbopemu B 1685 1. B Teuenue 6onee uem 200 neT oHO MpUHUMAJIOCH 0€3 BO3paXKEeHUH, yCIeno
YKOPEHUTHCS B IIKOJBHBIX Y4eOHWKaX, M TOJBKO TpyAaMH HOBBIX HccienoBareneir (Mopo,
[lap6onenp) ObuTa 0OHApYKEHA MOJIHASI HECOCTOATENLHOCTh ATOM TEOPHH,

[Ty3bIpb MMeeT, HECOMHEHHO, BECbMa TECHYIO CBS3b C IUIABAHUEM PbIOBI, TaK KaK pbIObI, y
KOTOPBIX Iy3bIph OBLI MPH ONBITAX UCKYCCTBEHHO YAAJEH, MOIJIU JEp>KaThCcs B BOJE, TOJIBKO
YCUJICHHO paboTast IJIaBHUKAMHM, a U MpEeKpalleHny 3Toi paboThl magaiu Ha AHo. KakoBa xe
UCTUHHAs ero poJjib? BecbMma orpaHuyeHHas: OH JIMIIb OMOTAeT phl0e OCTaBaThCS Ha ONpere-
JICHHOM TTyOMHEe, — IMEHHO Ha TOM, IJie BEC BBITECHSAEMON phIOOH BOJBI paBeH BECY CaMOM pbI-
ob1. Kora sxe ppiba paboToil IIaBHUKOB OIyCKaeTCs HHXKE 3TOrO YPOBHS, TEJO €€, UCTIBITHIBAs
OoJbIIIO€ HApYKHOE JIaBJIEHUE CO CTOPOHBI BOJBI, CXKMMAETCs, CIAABIMBAs IMy3bIPb; BEC BBITEC-
HSEMOTro 00beMa BOJbI YMEHBIIIAETCs, CTAHOBUTCSI MEHbILIE Beca phIObl, M pbIOa HEyIEPKUMO
najgaet BHU3. UeM HMXKE OHA OIyCKaeTcs, TeM CHJIbHEe CTaHOBMTCS JaBieHue Bojbl (Ha 1 atmo-
cdepy npu omyckaHuH Ha Kaxasie 10 M), TeM OOJIblIe CaBIMBACTCS TEJIO PHIOBI M TEM CTPEMHU-
TeJIbHEE MPOJI0JIKAET OHO OIYCKATHCS.

To xe camoe, TOJIIBKO B 0OOpaTHOM HalpaBJIeHUH, IPOUCXOJUT TOTJa, KOrjaa peida, MOKU-
HYB CIIOH, Iie OHAa HAaXOAWJIach B PaBHOBECHH, NepeMeniaercss paboTol MIaBHUKOB B OoJiee BbI-
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cokue ciou. Teno ee, 0CBOOOIMBIINCH OT YAaCTHU HAPYKHOTO JABJICHUS U MO-TIPEKHEMY pacIiy-
paeMoe M3HYTpH IUIaBaTeIbHBIM Iy3bIpeM (B KOTOPOM JaBJI€HHUE ra3za HaxoHIOCh JI0 3TOTO MO-
MEHTa B PaBHOBECUU C JJABJICHUEM OKPYXKAIOLICH BOJIbI), YBETHYMBACTCS B 00BEME M BCIICICTBUE
3TOTO BCIUIBIBACT BbIIIE. YeM BhIlIe pbi0a MOJHUMAETCS, TeM 0oJiee pa3ayBaeTcs €€ TEJIO U TeM,
CJIEZIOBATENIbHO, CTPEMHUTENbHEE €€ NalbHEHIINi noabeM. [lomemars 3ToMy, «CKUMast My3bIpb»,
pbI0a HE B COCTOSIHUY, TaK KaK CTEHKHU €€ IJIaBaTeIbHOTO ITy3bIPs JIMIIEHBI MBIIICYHBIX BOJIOKOH,
KOTOpPBIE MOTJIM Obl aKTUBHO U3MEHSTH €r0 00BbEM.

UYro Takoe MacCUBHOE pacHIMpeHHE oObema Tena JEHCTBUTEIBHO COBEpIIAETCS y PbIO,
MOJTBEPIKAACTCS CIEIYIOUMM OnbIToM (puc. 76). Ykieika B 3axJ10p0pOpMUPOBAHHOM COCTOSI-
HUH TOMEIIAeTCs B 3aKPBITHIM COCYH C BOJOH, B KOTOPOM HOJJIEPKUBACTCS YCUICHHOE JIaBjie-
HUe, OJIM3KOe K TOMY, KaKOe TOCIOACTBYET Ha OINpe/IeIeHHON IIyOMHe B €CTECTBEHHOM BOJO-
eMe. Ha MOBEPXHOCTU BOJIbI PhIOKa JIEKHUT Oe3nesTenbHo, BBepX OpromkoM. [lorpyxenHas He-
MHOTO ri1y0’e, OHa BHOBb BCILIBIBAET HA MOBEPXHOCTh. [loMemiennas Oinmke Ko THY, OHA OITyC-
KaeTcs Ha AHO. Ho B mpoMexyTke Mexay 000MMM YPOBHSIMH CYIIECTBYET CIIOH BOJbI, B KOTO-
POM pBIOKa OCTAeTCsl B PABHOBECHM — HE TOHET U HE BCILIBIBAET. Bce 3TO CTaHOBUTCS MOHATHBIM
€CIIM BCTIOMHHMM CKa3aHHOE ceiyac O MAaCCMBHOM PAaCIIUPEHUM U CXKATUU IIABATEIIBHOIO ITy3bl-
psL.

Wtak, BONpeKku pacrnpoCTpaHEHHOMY MHEHHIO, ppl0a BOBCE HE MOXKET IMPOHM3BOJIBHO pa3-
JyBaTh M CKMMATh CBOM IUIaBaTENbHBINA My3bIpb. I3MeHeHus ero oobema NpoucxoAsT MacCUBHO,
1OJ] ACHCTBHEM YCHJICHHOTO HMJIM OCIIa0JIEHHOTO Hapy>KHOTO JaBiieHus (CoriacHo 3aKoHy boiins
— MapwuoTrta). OTH U3MEHEeHHsT 00beMa TSt PhIOBI HE TOJIBKO HE TOJIE3HBI, a, HAPOTHB, TPHHO-
CSAT e Bpesl, Tak Kak 00yCIIOBIMBAIOT JIMOO0 HEYJepKUMOeE, BCe YCKOpSIOIIeecs najieHue Ha JTHO,
100 CTOJb Ke HEYACP)KUMBIM U YCKOPSIOUIMICA MOJbeM Ha MOBEPXHOCTh. [Ipyrumu cioBamu,
My3bIpb NIOMOTAET PbIOE B HEMOABM)KHOM IIOJIOKEHUH COXPAHSATh PABHOBECHE, HO PaBHOBECHE
3TO HEYCTOMYHUBOE.

TakoBa UCTHHHAs POJIb IUIABATENBHOTO Iy3bIPs PBIO, — MOCKOJIBKY peub UJET O €ro OTHO-
IICHUU K TJIaBAaHUIO; BBIMOJHSET JIM OH TAaKXKe U JApyrue GyHKIMU B OPraHU3MeE phIObI M KaKHe
MMEHHO, — HEU3BECTHO, TaK YTO OpraH 3TOT BCE K€ SBISAETCS MOKa 3araJlouHbiM. M TOIbKO ero
THJIPOCTATUYECKYIO POJIb MOXKHO CUUTATh B HACTOSAIIEE BPEMsI BIIOJIHE BBIICHEHHOM.

HabGnronenus ppi0010BOB HOI[TBep)I;I[aIOT CKaSjLHHOC.

Pucynok 76. OnsIT ¢ yKJICHKOM.

[Tpu soBsie ppIO U3 OOJBIION TITYOUHBI CIIy4aeTcs, YTO MHAs pbl0a Ha MOJIOBUHE MyTH BbI-
cBOOOKAAETCs; HO, BOIIPEKU OKUIAHUIO, OHA HE OITyCKAETCsl BHOBD B TNTyOHHY, U3 KOTOPOii ObLIa
U3BJICYEHA, a, HAPOTUB, CTPEMUTENBHO MOJHUMAETCS Ha MOBEPXHOCTh. Y TaKUX-TO PbIO U 3a-
MEUaIOT MHOT/IA, YTO MY3bIPh BBIITYMBACTCS Ye€pe3 POT.

BoJinbl U BUXpH

MHorue U3 HMOBCEIHEBHBIX (PU3UUYECKUX SIBICHHI HE MOTYT ObITh OOBSCHEHBI HA OCHOBE
AJIEMEHTAPHBIX 3aKOHOB (Qu3uKH. Jaxe Takoe yacTo HabIIOAaeMoe SBJICHUE, KaK BOJHEHHUE MO-
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psl B BETPEHBIH JIeHb, HE MOAACTCS UCUEPIBIBAIOIIEMY OOBSICHEHHIO B paMKaX LIKOJIBHOTO Kyp-
ca (pu3uku. A 4em 0OYCIIOBJICHBI BOJIHBI, pa30eraroiuecs: B CIOKOMHOM BOJe OT HOCA MAYILIETO
napoxona? [louemy BosHytoTcsi ¢uiaru B BeTpeHylo noroay? Ilouemy mecok Ha Oepery Mops
pacronaraercst BOJIHooOpa3Ho? [loueMy Ki1yOHUTCS ABIM, BHIXOASALINMA U3 3aBOACKOM TPYyObI?

e

Pucynox 77. CriokoliHoe («1aMHHApHOE») TEUCHHUE KUAKOCTH B TpyOe.
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Pucynok 78. BuxpeBoe («TypOyiieHTHOE») TeUeHHE KUAKOCTH B TpyOe.

YroObl OOBSICHUTH 3TU U JApPYrHe MOJOOHBIE UM SIBJICHUS, HAJO 3HATh OCOOCHHOCTH TakK
Ha3bIBAEMOT'0 BHXPEBOTO JIBM)KEHUS KUAKOCTeH W ra3zoB. Iloctapaemcs pacckaszaTh 37ech He-
MHOT'O O BUXPEBBIX SIBJICHUSAX U OTMETUTh UX IJIaBHbIE OCOOCHHOCTH, TaK KaK B IIKOJBbHBIX
yueOHHKAX O BUXPSIX €/1Ba YITIOMHHAETCS.

[IpencraBum cebe KUIKOCTD, TEKYIIYIO B TpyOe. Eciiu Bce yacTHIIbI )KUKOCTU JBUKYTCS
IIPU 3TOM BJIOJIb TPYOBI MO MapajuIeIbHBIM JUHUAM, TO MEpe] HAMH MPOCTEHUIINNA BUJ] ABHKCHUS
JKUJKOCTH — CIIOKOWHBIH, WM, KaK (PU3HKHU TOBOPST, «JIaMUHAPHBIN» MOTOK. OHAKO ATO BOBCE
HE caMblil yacThlil ciaydail. HampoTus, ropasno yaiie ’KUIKOCTH TEKYT B TpyOaxX HECIIOKOWHO; OT
CTEHOK TPYOBI UAYT K €€ OCH BUXpHU. DTO — BUXpPEOOpa3HOe WK TypOyJIEeHTHOE JBWKeHHE. Tak
TEYeT, HallpuMep, BOoJIa B TpyOax BOJONPOBOAHON ceTH (€ciau HE UMETh B BUAY TOHKHE TPYOHI,
rJe TeYCHUE JIaMUHapHOe). BuxpeBoe TeueHne HaOMI0qaeTCsl BCSKUMA pa3, KOTa CKOPOCTh Te-
YeHHs JaHHOW >KUJIKOCTH B TpyOe (IaHHOTO AMameTrpa) NOCTHraeT ONPEICIICHHOW BEIUYUHBI,

TaK Ha3bIBAEMOU KPUTUYECKON CKOpOCTI/I44.

Buxpu Tekyieir B TpyOe JKUIKOCTH MOKHO CJIeJIaTh 3aMETHBIMH ISl IJ1a3, €CIH B IpO-
3pauHyI0 KUAKOCTh, TEKYIIYIO0 B CTEKISIHHON TpyOKe, BBECTH HEMHOTO JIETKOT'O MOPOIIKa, Ha-
npuMep JUKonoaus. Toraa sCHO pa3inyaroTcsi BUXPH, UAYIIUE OT CTEHOK TPYOKH K €€ OCH.

OTa 0COOEHHOCTh BUXPEBOI'O TEUEHHS] MCHOJB3YETCS B TEXHUKE MPU YCTPOICTBO XOJIO-
JWIBHUKOB W oxnaauteneil. KuakocTs, Tekymas TypOyJeHTHO B TpyOKe C OXJIaKIaeMbIMU
CTEHKaMH, ropas3/io ObICTpee NMPUBOJUT BCE CBOM YACTUIIBI B CONPHUKOCHOBEHHE C XOJOTHBIMHU
CTEHKaMH, HeXeNU MpH JBIKEHUH 0e3 BUXpeil; HaJJo TOMHUTh, YTO CaMH IO cede KUIKOCTH —
IIJIOXUE MPOBOJAHUKU TEIUIOTHI U IPU OTCYTCTBUU INEPEMELIMBAHNS OXJIAKIAIOTCS WU IIPOrpe-
BAIOTCSl OYeHb MeJUIeHHO. OXXHMBIIEHHBIN TEIJIOBOM M BEIIECTBEHHBI OOMEH KpOBH C OMBIBae-
MBIMU €10 TKaHAMM TAKXKe BO3MOXKEH JIUILb [I0TOMY, YTO €€ TEYEHUE B KPOBEHOCHBIX COCYax He
JJaMHUHApHOE, a BUXPEBOE.

CkazanHoe 0 TpyOax OTHOCUTCSI B paBHOW Mepe U K OTKPBITBIM KaHaJlaM U pycliaM peK: B
KaHaJlax ¥ peKax Boja TedeT TypOyneHTHO. [Ipu TOUHOM M3MEpEeHHM CKOPOCTH TEUEHMS pPEKU
MHCTPYMEHT OOHApyXUBaeT MyJIbCallii, 0COOEHHO OJIM3 JHA! MyJbCAllUU YKA3bIBAlOT Ha MOCTO-
SHHO MEHSIOIIECECs HAIllpaBJICHUE TEYECHM, T. €. Ha BUXpU HacTHULIBI pEeYHOM BOJBI JBHKYTCSA HE
TOJIBKO BIIOJIb PEYHOTO pycia, KaKk 0ObIYHO MPENCTaBIAIOT cebe, HO TaKkKe U OT OeperoB K cepe-
quHe. OTTOro M HEeNMpaBWIIBHO YTBEpXKJIEHHE, OYATO B IIyOMHE peKd BOJA UMEET KPYIJblid Toj
OJIHY U Ty e TeMIlepaTypy, IMeHHO +4°C: BclieZICTBHE NEePEMEIINBAHUS TEMIIEpaTypa TeKyIen

BOJIbI OJin3 JHA peku (HO He 03epa) Takas ke, Kak ¥ Ha HOBerHOCTI/I45. Buxpu, obpazyromuecs
y JIHa peKH, YBJIEKAIOT C COOOI0 JIETKUH MECOK U MOPOXKIAIOT 3ECh MeCUYaHble «BOJIHBI». To xke
MOYKHO BHJIETh M Ha IECYAHOM Oepery Mops, oMbiBaeMoM Haberatoried BonHoi (puc. 79). Eciu
Obl TeueHue BOJIbl OJIU3 JHA ObLIO CIIOKOHHOE, MECOK Ha JHE UMell Obl POBHYIO TOBEPXHOCTb.

44 Kpurnueckast ckopocTs 1J1sl KaKOH-HHOY b JKUJIKOCTH TIPSIMO TPONOPIHOHAIBHA BI3KOCTH >KHIKOCTH M 00-
PaTHO IPOIOPLHOHATBHA ¢ IUIOTHOCTH U JAHaMeTpy TpyObl, 10 KOTOPO# KuAKOCTh TedeT. (IToapoOHOCTH B KHHUTE
B. JI. Kupmnuesa «becenpl mo Mmexanuke», Gecesia ceqpMas. ).

45 Cwm. moro KHUTY «3Haere Ju Bbl Gpu3uky?», § 133.
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Pucynox 79. OOpa3oBaHue MecyaHbIX BOJH Ha MOPCKOM Oepery neicTBHEM BOJISHBIX

BUXpEM.

BAHHMEM BUXPEH.

Wrak, 6113 MOBEPXHOCTH Tela, OMBIBAEMOTO BOAOMH, oOpa3yroTcs Buxpu. OO ux cyiect-
BOBAaHUW TOBOPHUT HAaM, HAmpuMep, 3MEEBUIHO M3BUBAIOIIASCS BEPEBKA, MPOTSIHYTAsl BIOJb 1O
TEYEHHUIO BOJbI (KOTJIa OJIMH KOHEI[ BEPEBKH MPUBA3aH, a Ipyroil ceodoaeH). Uto TyT mpoucxo-
IUT? Y4acTOK BEPEBKHU, OJIN3 KOTOPOTO 00pa30BajCs BUXPh, YBICKACTCS UM; HO B CIICIYIOLIUI
MOMEHT ATOT y4aCTOK JABUIKETCS YK€ IPYTUM BUXPEM B MPOTHUBOIOJIOKHYIO CTOPOHY — IMOJTyda-
etcs 3MeeBuHOE u3BuBanue (puc. 80).

Ot )xuIKOCTEN MepeiiieM K razaM, OT BOJBI — K BO3AYXY.

KTo He BMaajn, Kak BO3IYIIHBIE BUXPH YBIEKAIOT C 3€MJIA MbUIb, COJOMY U T. ? DTO —
MPOSIBIICHUE BUXPEBOTO TEUCHHS BO3/AyXa BIOJH MOBEPXHOCTH 3eMJIM. A KOrJa BO3AyX TEUeT
BJI0JIb BOJHOUM MOBEPXHOCTH, TO B MECTax 00pa30BaHUs BUXPEH, BCIIEICTBUE TIOHMKCHHS 3/1€Ch
BO3YIITHOIO JABIICHUs, BOJIa BO3BHIIIAETCS TOPOOM — MOpOKIAeTCs BOJHEHHE. Ta jke MpuYnHa
MOPOYXKIAET MECYAHbIC BOJIHBI B YCTHIHE M HA CKJIOHAX [I0H (puc. 82).

Pucynox 82. BonnooOpa3Hasi MOBEpXHOCTH I1ECKa B ITYCTHIHE.

Jlerxo MOHATH TeNepb, MOUEMY BOJHYETCS (hjar Mpu BETpe: C HUM MPOUCXOTUT TO )K€, YTO
U C BEpPEeBKOM B TeKydell Boje. TBepnas racTuHKa Quiiorepa He COXpaHseT MPH BETPEe MOCTOSH-
HOTO HampaBJIeHUs, a, IOBUHYSACH BUXPSM, BCce BpeMs Koyiebnercs. Takoro ske BUXpPEBOTO Mpo-
MCXOXKJICHUS U KIIyOBbl JbIMa, BBIXOJSIIETO M3 3aBOJICKOW TPYObI, TOMOYHBIE Ta3bl MPOTEKAIOT
yepe3 TpyOy BHXPEBBIM JIBUKEHHEM, KOTOPOE MPOJIOJDKAETCSI HEKOTOPOE BPeMsl 10 MHEPIHH 32
npezaenamu Tpyos (puc 83).

Benuko 3nauenue TypOyJe€HTHOTO ABWXKEHHs BO3AyXa Uil aBHaumu. Kpbeuibsim camoiiera
npugaercs takas ¢opma, MpH KOTOPOHW MECTO Pa3peskeHHsl BO3/yXa MOJ| KPbUIOM OKa3bIBaeTCs
3aIl0JIHEHHBIM BELLIECTBOM KpbUIA, @ BUXPEBOE JACHCTBHE HaJ KPbUIOM, HAIPOTUB, YCHIINBAETCA.
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B wutore xpbuio cHu3y monmmpaercs, a cBepxy npucaceiBaetcs (puc. 84). CxonHble sSBICHUS
MMEIOT MECTO U IIPU NTAPEHUU ITULBI

Pucynox 83. KiyOb! 1bIMa, BEIXOJSIIETO U3 3aBOJICKON TPYOBI.

Kak neiictByer Berep, o0myBaronuii Kpoimry? Buxpu co3mgaroT Haa Kpbled paspexeHue
BO3/lyXa; CTPEMSCH BBIPOBHSATH AABJICHUE, BO3AYX M3-IIOJ KPBILIM, YBIEKAsCh BBEPX, HAIIUPAET
Ha Hee. B pesynprare mpoMCXOAMT TO, YTO, K COXKAICHHUIO, MPUXOIUTCS HEPEIKO HAOIIOAATh:
JIeTKasl, HEMPOYHO NPUKPEIJIEHHAs KpbIlla YHOCUTCS BETPOM. boJibline OKOHHBIE CTEKJIA 110 TOU
K€ TIPUYMHE TIPH BETPE BBIJABIMBAIOTCS M3HYTPU (@ HE Pa3IaMbIBAIOTCS HAIIOPOM CHAPYXKH).
OnHako 3T SBJEHUS TMPOLIe OOBSICHSAIOTCS YMEHBIICHHEM JIaBJICHUS B JBIDKYIIEMCS BO3AyXe
(cM. Boime «[Ipuanmn bepaymmm», ctp. 125).

Korna nBa noroka Bo3iyxa pa3HON TEMIEPATYphl U BIAXHOCTU TEKYT OAMH BIOJb JPYro-
ro, B K&XJIOM BO3HHMKAIOT BUXpHU. PazHooOpasHbie popMbl 007aKOB B 3HAYUTEIBHOM Mepe 00y-
CJIOBJICHBI 3TOU IIPUYUHOM.

Mpb!I BUIMM, KaKoi OOLIMPHBIN KPYT SIBJICHUHN CBS3aH C BUXPEBBIMU TCUCHHSIMU.

T

o
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Pucynox 84. KakuMm cuiiam moaBep>KeHO KPBIJIO CaMoJIeTa.

Pacnipenenenue nasnenwii (+) u paspesxkeHuit (-) Bo3ayxa 1Mo KpbUTy Ha OCHOBAHUU OIIbI-
TOB. B nTOTE BCEX MPUIIOKEHHBIX YCUIIMH, TIOAMUPAIONINX M 3aCaChIBAIOIINX, KPBLIO YBICKACTCSI
BBepx. (CIUIONIHBIC JIMHUK TTOKA3bIBAIOT paclpeeiICHUe NaBICHUMN; MyHKTHP — TO JKE MPH pe3-
KOM yBEJIMYEHUH CKOPOCTH IOJIETa)

ITyremecrBue B Heapa 3emin

Hu onun denoBek He omyckaics emie B 3emiito riiyoke 3, 3 KM, — a MeXAY TeM paanyc
3eMHoro mapa paseH 6400 km. Jlo neHTpa 3emiu ocTaercs eule OueHb JUIMHHBIN myTh. Tem He
MeHee u3obperatenbHblil JKionp Bepn cmyctun riiyboko B Heapa 3emMild CBOUX I'€poeB — uyJa-
ka-npodeccopa Jlunenbpoka u ero remsHHuka Akcens. B pomane «llyremectBue K HEHTPY
3eMi» OH OINHUCAN YAUBUTEIIbHbIC MPUKIIOUEHHS 3TUX MOJ3EMHBIX ITyTeIIeCTBEHHUKOB. B umc-
Jie HEeOXKUIAHHOCTEH, BCTPEUEHHBIX MMHU NOJ 3emiied, ObUIo, MEXIy MPOYHM, U YBEIUYCHHE
IUIOTHOCTH Bo3ayxa. [lo Mepe mogHATHA BBEpX BO3IYX Pa3pekaercsi OYeHb OBICTPO: €ro IUIOT-
HOCTh YMEHBILIAETCS B TE€OMETPUYECKOM MPOTPECCHH, B TO BPEMsI KaK BbICOTA MOJIHATHS PacTeT B
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nporpeccun apupmernyeckoid. HanpoTus, npu onycKaHUM BHU3, HIDKE YPOBHS OKeaHa, BO3AYX
I0J1 TaBJICHUEM BBILIENISKAIIMX CIIOEB JOJDKEH CTAHOBHUTHCS Bee IUIoTHee. [loa3eMHbIe myTeriie-
CTBEHHHUKHU, KOHEYHO, HE MOTJIU HE 3aMETHTb 3TOTO.

BoT kakoii pa3roBop nMpoucxoani MEeXIY ASel-y4eHbIM U €ro IUIEMIHHUKOM Ha TITyOuHe
12 nwe (48 kM) B Hepax 3emitn.

«— [TocMOTpH, 4TO MOKA3bIBAET MAHOMETP? — CIIPOCHIT IS,

— OueHb cUJIbHOE 1aBJICHUE.

— Tenepb ThI BUAMIIB, YTO, CIYCKAsACh IMOMAJIEHBKY, Mbl MOCTEIEHHO NPUBBIKAEM K CTY-
IIICHHOMY BO3/1yXy ¥ HHCKOJIBKO HO CTPaZaeM OT 3TOrO.

— Ecnu He cuntarp 60n B yIax.

— Ilycraxu!

— XopoI1o, — oTBeyan s, peluB HE MPOTUBOPEUUTH Asne. — HaxonuThcs B CrylIEHHOM
BO3/yX€ Ja)ke MPUATHO. Bbl 3aMeTHiIH, Kak TPOMKO Pa3/aloTCs B HEM 3BYKH?

— Koneuno. B sToii atMmocdepe nake Tiayxoil MOr Obl CIIBIIIATb.

— Ho Bo3nyx Oyner craHoBUThCS Bce IutoTHee. He mpuoOpereT M OH B KOHIIE KOHIIOB
IUIOTHOCTY BOJIbBI?

— Koneuno: oz nasnenuem B 770 atmocdep.

— A eme HIKE?

— [InoTHOCTB yBenuuUTCS ere OobLIe.

— Kak >xe MM cTaHeM Torzia ciycKkaTbesi?

— Habrem kapMaHbI KAMHSIMHU.

— Hy, nax4, y Bac Ha Bce ecTb oTBeT!

51 He cran Gojee BAaBaThesl B 00JaCTh J0OTaA0K, IIOTOMY YTO, MOXKAIYH, OMAThH MPHIyMal
Obl Kakoe-HUOY/Ib MPENSITCTBUE, KOTOPOE paccepausio Obl Js1t0. BbIIo, 0/jHaKo, 0YE€BUIHO, YTO
I0J1 JIAaBJIGHUEM B HECKOJIBKO ThICSAY aTMOC(Ep BO3yX MOXKET MEPEHTH B TBEPAOE COCTOSHUE, a
TOT/Ia, IOMyCKas JaXke, YTO Mbl MOTJIM BBIHECTH TaKO€ JaBJICHHE, MIPUIETCS BCE K€ OCTAHOBUTH-
cs. Ty yKe HUKaKue CIIOpbl HE TOMOTYT».

danTa3zuga 1 MaTeMaTHKA

Tak moBecTBYyeT POMAHHCT; HO HO TO OKaXeTCs, €CIU Mbl MPOBEPUM (PAKTBI, O KOTOPBIX
TOBOPUTCS B 3TOM OTpbIBKe. HaMm He mpuaercs cmyckaTbes Ui 3TOrO B HeApa 3eMild; Ui Ma-
JIEHbKOM 3KCKYPCHUHU B 00J1aCTh (PM3UKH BIIOJIHE JOCTATOYHO 3aMACTUCh KapaHAalIoM 1 Oymaroi.

[Tpexne Bcero mocrapaeMcsi ONpeeNInTh, Ha KaKylo TIYOMHY HY)KHO OIYCTHTBHCS, YTOOBI
nasiieHue atmocgepsl Bozpocio Ha 1000-to0 momo. HopmanbHoe naBieHue atMocgepbl paBHO
Becy 760-mmnmumerpoBoro cronda pryru. Eciau Obl MBI ObUIM NMOTPYKEHbI HE B BO3/AYyX, a B
pPTYTh, HaM Ha0 ObLIO ObI omycTuThCs Beero Ha 760/1000 = 0,76 MM, 4TOOBI JaBJICHUE YBEIIH-
yusiock Ha 1000-10 nomro. B Bo3ayxe ke, KOHEUHO, MbI JOJIKHBI OITYCTUTBCS JJIsL TOrO ropaszio
riny0)xe, 1 KIMEHHO BO CTOJIBKO Pa3, BO CKOJIBKO pa3 Bo3ayx Jjerde prytu — B 10 500 pa3. 3nauwur,
4T00BI 1aBieHue yBennuuiaoch Ha 1000-t0 105110 HOPpMaIbHOTO, HaM MPUAETCS OIYCTUTHCS HE Ha
0, 76 mm, kak B ptyTH, a Ha 0, 76x10500, T. . moutu Ha 8 M. Koraa xe MbI ommycTuMcs ere Ha 8

M, TO yBelM4eHHOe naBienue Boszpactet emle Ha 1000-To cBoeil BeIMUuHBI, U T. 146, Ha kaxom
Obl YpOBHE Mbl HM HaXOJIMJIKCh — Y CaMOT0 «IOTOJIKa MUpa» (22 KM), Ha BEpIIMHE rOpbl DBEpecT
(9 kM) wm OIKM3 MOBEPXHOCTH OKEaHa, — HAM HY>KHO OITYCTUThCS Ha 8 M, 4TOOBI JIaBJICHUE aT-
Mocdepsl Bo3pocio Ha 1000-to0 oo nepBoHauaibHON BennuuHbl. [lomyuaeTcs, cnenoBareiabHo,
Takas TabIuIla BO3pacTaHUs AaBJICHUS BO3lyXa C TIyOUHOM:

Ha ypoBne 3eminu gaBienue

46 Crenyrowuii 8-MeTpoBbIid clIOW BO3IyXa IUIOTHEE MPEIbIAYIIEro, a MoTOMY NpHOaBKa NaBieHHs OyIeT Io
a0CONIOTHON BeJMYMHE OOJIbIIe, YeM B MpequecTBoBaBileM cioe. Ho oHa W jomkHA ObITh GOJNBIIE, TIOTOMY YTO
3neck Oepercst 1000-s1 mons ot Gonee KpyIHOH BETMIUHBL.
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760 MM = HOpMaJIBLHOMY

» rmyoune 8 m» =1,001 HopmansHOTO

» rnyoune 2x8» =(1,001)2

» rnyoune 3x8» =(1,001)3

» rnyoune 4x8» =(1,001)4

U BooOwIe Ha riryoune Nx8 M paBienue atMocdeps! 6onbire HopmaibHoro B (1,001)n pa3s;
U TIOKa JJABJICHHUE HE 0YEHb BEJIMKO, BO CTOJIBKO )K€ pa3 YBEIMUYHUTCS M IUIOTHOCTh BO3AYyXa (3aKOH
MapuoTra).

3aMeTuM, 4TO B JAHHOM Cllydae pedb HJET, KaK BUIHO U3 poMaHa, 00 yrinyOneHuu B 3em-
710 Beero Ha 48 kM, a moToMy ociabiieHHe CUIIbl TSDKECTH M CBA3aHHOE C HUM YMEHbIICHHE Beca
BO3/yXa MOKHO HE IPUHUMATh B pacyer.

Tenepb MOXXKHO paccyMTaTh, KaKk BEJIUKO OBLIO, MPUMEPHO. TO JAABICHHE, KOTOPOE MOJ-
3eMHbIe TyTemecTBeHHUKH JKronst BepHa ucnbiThiBanu Ha riayoune 48 kv (48 000 m). B namreit
dopmyne n pasusiercs 48000/8 = 6000. [Tpuxonsrcs Berauciuth 1,0016000. Tak kak yMHOKATh
1,001 camo na ce6st 6000 pa3 — 3aHsATHE JOBOJBLHO CKYYHOE U OTHSUIO ObI MHOTO BPEMEHH, TO MBI
oOpaTtumcs K MOMOIIHU JIOrapu(MoB. 0 KOTOPBIX CIIPAaBEUIMBO cka3zai Jlaruiac, 4To OHHU, COKpa-

1asi TPyA, yABAMBAIOT Ku3Hb Bhrancinteneiid’. Jlorapumupys, nMeeM: norapudM HeusBect-
HOTO paBeH

6000 * Ig 1,001 = 6000 * 0,00043 = 2,6.

ITo norapugmy 2,6 HaxoauM UCKOMOe 4Kcio; oHo paBHO 400.

Wrak, Ha rinyoune 48 xm gaBnenue atmocgepsl B 400 pa3 cuibHee HOPMAIBHOTO; IJIOT-
HOCTB BO3/yXa I10/] TAKUM JaBJIEHUEM BO3pAcTET, KaK MoKa3aiu onbIThl, B 315 pa3. CoMHHTENb-
HO TOATOMY, YTOOBI HAIlIM MOA3EMHbIE MYTHUKH HHCKOJBKO HE CTpaJajiM, MCIBITHIBAS TOJIBKO
«6onp B ymax»... B pomane XKrons Bepna roBoputcs, oHaKo, O JOCTHXEHUH JIIOJbMHU ellle
00X MOA3eMHBIX TiIyOuH, uMeHHo 120 u gaxke 325 kM. [laBieHue BO3ayxa JTOJDKHO OBLIO
JOCTUTATh TaM YyJOBHIHBIX CTEIICHEH; YeIOBEK K€ CIIOCOOEH MepeHOCUTh Oe3BpeaHo sl cebs
BO3/YIIHOE JJAaBJIEHUE HE CBBIIIE TPEX-UYEThIpeX aTMochep.

Ecnu 651 1o 101 5xe hopMysie MBI CTaJId BRIYUCIIATH, HA KaKOW INIyOHMHE BO3AyX CTAaHOBHUT-
sl TaK ’Ke IJIOTEH, KaK M BOJa, T. €. ymotHsaercs B 770 pa3, To nomxyumnu 0bl nugpy: 53 kM. Ho
ATOT pe3yJabTaT HEBEPEH, TaK KaK MPU BBICOKHUX JABJICHUAX IUNIOTHOCTD ra3a yxe He MpOoINopLuo-
HaJIbHA JaBJIEHUI0. 3aK0H MapHoTTa BIOJIHE BEPEH JUIIb I HE CIMIIKOM 3HAUYUTENbHBIX /1aB-
JICHWH, He MPEBBIIIAIONUX COTHU aTMocdep. BoT naHHbIe 0 TIIOTHOCTH BO3AYyXa, NOJYYEHHBIE
Ha OIBITE!

JlaBnenue [loTHOCTH

200 aTmocdoep ... 190

400%» ....cccvneee. 315
600» ..o 387
1500» ............. 513
1800» ............. 540
2100 ..o 564

VBenuueHue MIOTHOCTH, KaK BHAUM, 3aMETHO OTCTAaeT OT BO3paCTaHus HaBJICHUS. Ha-
IMpacHoO )KIOJIL-BepHOBCKI/Iﬁ y‘leHBIfI OXHnaajia, 4TO OH JOCTUTHET FJIY6I/IHLI, TAC BO3AYyX INIOTHEC
BOJbI, — 3TOro €My HC HNPHUIIOCH ObI JOXKIAATBCA, TaK KaK BO3AYyX AOCTUTACT IJIOTHOCTU BOJbL

47 Kto BEIHEC M3 IIKOJIBI HCIIPUA3ZHCHHOC YYBCTBO K HOFapI/I(l)MI/I‘ICCKI/IM Ta6J'II/IIIaM, TOT, OBITH MOXECT, UBMCHUT
CBOC HGHPY)KCJ'HO6HOC K HUM OTHONLICHHE, ITO3HAKOMHUBIIUCH C XapaKTepHCTHKOﬁ, ,HaHHOﬁ UM BCJIMKHUM (bpaHuy3-
CKUM aCTPOHOMOM. Bot 310 MecTo B «3II0KEHNH CHCTEMBI Mupa»: ((I/I306p€TCHI/I€ J'IOFapI/I(l)MOB, COKpamiass BbI-
YHCJICHUSA HCCKOJIbKHUX MCCALICB B TPYA HCCKOJIBKHUX Z[HCI\/’I, Kak OBl YABAUBACT KU3Hb aCTPOHOMOB U OCBO60)K,ZIaCT
ux oT HO]"peIHHOCTeﬁ 1 YTOMJICHHS, HEPA3JIYIHBIX C JJIMHHBIMU BbIYUCIICHUSAMU. IT10 I/I306p€T€HI/I€ TEM JICCTHCC IJIA
yYMa 4CJIOBCYCCKOI'0, 4YTO BCCUCIO MOYCPIIHYTO U3 3TOIO UCTOYHHKA (T. €. u3 yMa) B texHmke yeaoBek JJIs yBEJIU-
YCHUS CBOCT'O MOI'yIIECTBA IMOJIb3YyCTCA MAaTCpUaIlaMU U CUJIaMU 0pr>1<a}0mel71 IIpUPOILI; B norapn(bMax JK€ BCC sB-
JIACTCA PE3YJIbTATOM CTO COOCTBEHHOI'O yma».
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mub noa nasineHueM 3000 atmocdep, a qanpiie y)xe nouTH He cxumaercs. O ToM ke, YTOOBI
NPEBPATUTh BO3IYX B TBEPIOE COCTOSHUE OJHUM JIAaBJICHUEM, 0€3 CHIBHEUIIEro OXJIaKICHHS
(amxe muHyc 146°), HE MOKET OBITh PEUH.

CnpaBeniuBOCTh TpeOyeT OTMETUTh, OJHAKO, YTO YMOMSHYTHIH poMaH JKrons Bepra Obut
OIyOJIMKOBAH 33/10JIT0 J0 TOTO, KaK CTaJM W3BECTHBI NPUBEACHHBIE ceiyac (hakThl. ITO OMpaB-
IBIBACT aBTOPA, XOTS U HE MCIIPABJISIET IIOBECTBOBAHMSI.

Bocnonb3yemcs enie npuBeeHHON paHblie (GOpMYyIIoil, 4TOOBI BBIYUCIUTH HAUOOJBIIYIO
rIIyOMHY IIAXThl, HA JJHE KOTOPOI YEeJIOBEK MOXKET OCTaBaThCs 0e3 Bpesa sl CBOETO 3/I0POBBS.
HawuOoupiiee BO3ayIIHOE JaBICHUE, KaKOE €Ile CIOCOOCH MEePeHOCUTh HAIll OpraHu3M, — 3 aT-
Moctepbl. O003HaUasi UCKOMYIO MIIyOWHY LIaXThl 4yepe3 X, uMeeMm ypaBHeHue (1,001)x/8 = 3,
otkyna (torapupmupys) Berauciasem X. [lomydaem x = 8,9 kwm.

Wtak, yenoBexk Mor Obl Oe3 Bpeaa HaxOauThes Ha riryouHe moutu 9 kM. Ecmu 661 Tuxuit
OKEaH BJIPYT BBICOX, JIFOJM MOTJIU OBl IIOYTH MOBCIOAY XHTh Ha €ro JHE.

B riy0oxoii maxre

Krto 6nmxe Bcero nmpoaBUHYINCS K LEHTPY 3eMiId — He B (paHTa3MM POMAHHUCTA, a B peajb-
HOU neiicTBUTenbHOCTH? KOoHeuHO, ropHopaboyne. Mbl yxke 3HaeM (cM. . 1V), uro riryboyvaii-
mas maxra Mupa npopsita B FOxHoit Adppuke. OHa yxoauT B riyOb Oojiee ueM Ha 3 KM. 371ech
MMeEeTCs B BUAY HE IIyOMHA MPOHUKHOBEHUs OYpHIBLHOTO JI0JIOTA, JOCTUTAromas 7,5 KM, a yr-
nybneHue camMx JtoJiei. BoT 4To pacckaspiBaeT, Hampumep, O MIaxTe Ha pyaHUKe Moppo
Benbxo (rimyouna oxono 2300 M) ¢panmysckuit mucarens a-p JIrok J{fopTeH, TMYHO NOCETHB-
UK ee!

«3HaMeHUThIe 30J0Thle Tpuucku Moppo Benbxo Haxomares B 400 kM ot
Puo-ne-XKaneiipo. [locne 16 yacoB e3/1pl MO JKeNE3HOW JOpOre B CKAJUCTOW MECTHOCTHU BBI
CIIyCKaeTeCch B TIIyOOKYIO JOJHMHY, OKPYKEHHYIO JDKYHIUISIMHU. 37€Ch aHTJIMIcKas KOMIaHHA
pa3pabaThiBaeT 30J0TOHOCHBIEC KHJIbI HAa TaKOW INTyOMHE, HAa KaKyl0 HHMKOI/Ia PaHbIIEe HE CITyC-
Kajics 4eJIOBeK.

XKuna uner B rmy0p koco. Illaxra cienyer 3a Hell miecThio ycTynamu. BepTukanbHble
IIaXThl — KOJIOALBI, TOPU30HTAIbHBIE — TYHHENIU. Upe3BbIYalfHO XapaKTEePHO I COBPEMEHHOIO
oO1iecTBa, 4yToO riTy0oyYaiiiias maxra, IpopbITas B KOPe 3eMHOTO I1apa, — camasi cMeJiasi IOIbITKa
YeJI0BeKa MPOHUKHYTh B HEJpa IJIAaHEThI — ClIeJIaHa B MIOMCKAaxX 30J10Ta.

Hanenbre mapycHHOBYIO MPO30AEKAY M KOXKaHYIO KypTKy. OcTOpoXkHee: maneimuil ka-
MeIlleK, NaJalolluii B KOJIOJEl], MOXKET paHUTh Bac. Hac OyzneT compoBOXKAaTh OJUH U3 «KalH-
TAQHOB» IIaXThl. Bbl BXOUTE B MEPBBIN TYHHENb, XOPOILO OCBEIICHHBIA. Bac oXxBaThIBaeT IpoXKb
OT JIEACHSIILEro BeTpa B 4°: 3T0 — BEHTWISLUSA AJIs OXJIQKACHUS [VTyOHH IIaXThl.

[TpoexaB B y3KOi MeTaNIMYEeCKOH KieTKe nepBblid kosoner riayouHoi 700 M, BbI moma-
naete BO BTOpoil TyHHenb. CryckaeTech BO BTOPOW KOJIOJEL[; BO3AYX CTaHOBHUTCS Teruiee. Bl
y’K€ HaXOJUTECh HIKE YPOBHS MODSL.

Hauunas co cnenyromiero Kojo/ua, Bo3ayx ooxkuraer juno. O6IuBasch MOTOM, COTHYB-
IIMCh MOJI HU3KUM CBOJIOM, BbI IOJABHUIAa€TECh MO HAMIPABICHHUIO K PEBY CBEPIMIIbHBIX MallluH. B
I'YCTOH MbUIM paboTar0T OOHAKEHHbIE JIIOAM; C HUX CTPYUTCS IOT, pyKH O€30CTaHOBOYHO Iepe-
naroT OyTelIb ¢ BoJod. He norparuBaiitech 10 00JOMKOB pyabl, ceifdac OTKOJOTHIX: TeMIlepa-
Typa ux 57°.

KakoB ’xe uTor 3TOM y»XacHOW, OTBpaTUTENbHOM neiicTBuTenbHOCTH? — Okosno 10 kuio-
IpaMMOB 30J10Ta B nensd8. . ».

OnwuceiBas pu3nyecKre yclIoBUs HA JHE IIAXThl U CTENEeHb KpalHel sKcIuryaranuu pado-
4yux, (PpaHIY3CKHM MUcaTendb OTMEYAET BHICOKYIO TEMIepaTypy, HO HE YIIOMHUHAET O MOBBILICH-
HOM JIaBJI€HUU BO3ayxa. Berumcium, xakoBo oHo Ha riyoune 2300 m. Ecim Obl TemmnepaTypa

48 Kypnan «3a pybdexxom», 1933, Ne 13.
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OCTaBaJiach Takas e, KaKk Ha MOBEPXHOCTU 3eMIIH, TO, COTJIACHO 3HAKOMOU yke Ham (opMmyIe,

IJIOTHOCTH BO31yXa BO3pOCiia ObI B
2300

(1,001)T =133

pasa.

B nelicTBUTENBHOCTH TeMIlepaTypa HE OCTAcTCsl HEM3MEHHOMW, a mosbliaercs. [loatomy
IJIOTHOCTH BO3/IyXa PAacTeT HE CTOJIb 3HAUUTEIHHO, 2 MEHbIIIE. B KOHEYHOM UTOTe BO3/IyX Ha JIHE
[IaXThl MO TUIOTHOCTU PA3HHUTCS OT BO3AyXa HAa MOBEPXHOCTH 3€MJIM HEMHOTHM OOJbIIE, YeM
BO3/IyX 3HOWHOTO JIETHETO JHS OT MOPO3HOTO BO3/AyXa 3UMBI. [IOHITHO Tenepsh, mouemMy 3T0 00-
CTOSITETTLCTBO HE MPUBIIEKIIO K ce0e BHUMAHHS MTOCETUTENS IIIAXTHI.

3aro OoJbllloe 3HAYCHHE UMEET 3HAYUTENIbHAs BIAXKHOCTh BO3JyXa B TaKUX TIyOOKHX
pYIHUKAX, AeNaroiias mpeObIBaHNe B HUX HEBHIHOCUMBIM TP BBICOKOH TemmepaType. B ogHoM
U3 1KHOappuKaHCcKuX pyaHukoB (MorancOypr), rmyounor 2553 M, Bnaxnocth mpu 50° sxapsbl
nocturaer 100%; 3mech ycTpauBaeTcs TeNeph TaK HA3bIBAEMbIA «HUCKYCCTBEHHBIM KIMMATY,
pUYeM OXJIaXKJaroliee JeiicTBie ycTanoBkM paBHo3Havamle 2000 TonHaM sibaa.

BBrBICH CO cTpaTOCcTATAMHU

B mpenpiaymux cTaThax Mbl MBICICHHO IYTELIECTBOBAIHM B 3€MHBIE HENIpa, MPHUUEM HaMm
nomoria GopmMysa 3aBUCUMOCTH JaBJIEHUS BO3yXa OT IIyOuHbI. OTBa)KUMCS TeNepb MOTHATHCS
BBEPX H, MOJIB3YSICh TOU ke (POpMysIoii, MOCMOTPUM, KaKk MEHSETCS JJaBJieHHe BO3/1yXa Ha 0OJIb-
IMX BeicoTax. PopmMyna JUist STOro cirydasi HpUHUMAaeT TaKoW BUI

p = 0,999n/8,

rue p — naBineHue B armocdepax, h — Beicota B MeTpax. [po6s 0,999 3amenumna 3nmech
yucio 1,001, motomy uTo npu nepeMmenieHuy BBepx Ha 8 M naBieHue He Bo3pactaeT Ha 0,001, a
ymenbinaercs Ha 0,001,

PemnM Ui Hauana 3ajayy. Kak BBICOKO HAJ0 TOJHATHCS, YTOOBI JaBJICHHE BO3ayXa
YMEHBIIMJIOCH BJIBOE?

Jns sToro mpupaBHsieM B Haiieil ¢popmyne aasienue P = 0,5 u cranem uckartp BBICOTY .
[Tonyuum ypaBuenue 0,5 = 0,999h/8, pemmnTh KOTOpOE HE COCTaBUT Tpyda JAJsl YUTATENEH,
yMeromux oOpamarbcesi ¢ sorapupmamu. OtBer h = 5,6 kM ompezpenseT BBHICOTY, Ha KOTOPOH
JTaBJIEHUE BO3]lyXa JIOJHKHO YMEHBILIUTHCS BJIBOE.

HanpaBumcs Teneps eliie BbIlIe, BCe 3a OTBRXKHBIMU COBETCKUMU BO31yXOIJIaBaTeIsIMH,
JOCTUTUIMMHU BBICOTHI 19 U 22 kM. DTH BBICOKHE 00acTH aTMOc(epsl HaXOAATCS YK€ B TaK Ha-
3pIBaeMoit «ctpatocdepe». IlosToMy U mapam, Ha KOTOPHIX COBEPILAIOTCS MOJOOHBIE TIObEMBI,
NPUCBOCHO HAaMMEHOBAaHUE HE a’3pOCTaTOB, a «cTpaTocTtaToB». He mymaro, 4ToObl cpeau oaen
CTapILIero MOKOJICHHUs Halencs XOTs Obl OJMH, KOTOPBIM HE cibIXxan Obl Ha3BaHUH COBETCKHUX
crpatoctatoB «CCCP» u «OAX-1», nocraBusmux B 1933 u 1934 romax MUpoBbIE PEKOpP.bI
BBICOTHI: TIEpBBIi — 19 kM, BTOpOii — 22 KM.

[TombITaeMcst BBIYMCIUTD, KAKOBO JIaBJICHUE aTMOC(EPHI Ha 3TUX BBICOTAX.

Jlis BbicoThI 19 KM HaiizneMm, uTo AaBiIEHHE BO3/1yXa JA0JKHO COCTABIIATh

0,99919000/8 = 0,095 atm = 72 mMm.

J11s1 BBICOTHI 22 KM

0,99922000/8 = 0,066 atm = 50 mMm.

OpHako, 3arsHyB B 3allUCH CTPATOHABTOB, HAXOJMM, YTO Ha yKa3aHHBIX BBICOTaX OTMe-
4yeHbl ObLIIN Jpyrue JaBieHus: Ha BbicoTe 19 kM — 50 MM, Ha BbicoTe 22 KM — 45 MM.

[Touemy >xe pacueT He moaTBepx)AaeTcs? B yem Hama ommbka?

3akoH MapuoTTa Juis ra3oB IpH CTOJIb MaJIOM JaBJICHUHM NMPHUMEHUM BIOJHE, HO HA 3TOT
pa3 Mbl chenaja JIpyroe YHyIIEHUE. CUMTAIM TeMIepaTypy BO3AyXa OJMHAKOBOM IO Bcel
20-K1JIOMETPOBOM TOJIIE, MEX/ly TEM Kak OHA 3aMETHO MaJaeT ¢ BbICOTOM. B cpeanem npunu-
MaloT; 4TO TeMIeparypa IpHu NOJHATUU HA KaXIbli KWIOMETp MajaeT Ha 6,5°; Tak IpOMCXOJUT
10 BbIcoThI 11 kM, rie Temmeparypa paBHa MUHYC 56° M Jajiee Ha 3HAYUTEIIbHOM HPOTSKEHUH
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ocraeTcs HeM3MEHHOU. Eciiu mpUHSTH 3T0 00CTOATEILCTBO BO BHUMAaHHUE (/IS YEro y)e HeI0C-
TATOYHBI CPEJCTBA DIIEMCHTAPHON MaTEMaTHKH), MOJIydaTcs Pe3ysbTaThl, ropa3ao Oojiee co-
IJIaCHbIE C JEUCTBUTEIBHOCTHIO. [0 TOM K€ MPUYMHE HA UTOTM HAIIKMX MPEKHUX BBIUUCICHUH,
OTHOCSIINXCS K JaBJICHUIO BO3/IyXa B TIIyOHMHAX, HY)KHO TOXE CMOTPETh KaK Ha MPUOTUKCHHEIE.

'naBa ceabmasn. TEMJIOBbLIE ABJIEHUA.

Beep

Korna >xeHmumHbl 0OMaxuBaroTcs BeepaMmu, UM, KOHEYHO, CTAHOBUTCS mpoxiaanee. Kaza-
JI0Ch OBl, YTO 3aHATHE ITO BIOJIHE OE3BPEIHO /ISl OCTAIBHBIX MPUCYTCTBYIOIIUX B TOMEIICHUH U
YTO COOpaBIIKECS MOTYT OBITh TOJIKO NMPHU3HATEIbHBI XKEHIIMHAM 33 OXJIAXKJCHHE BO3IyXa B
3aie.

[TocmoTpuMm, Tak au 3710. [louemy mpu 0oOMaxWBaHUU BEEPOM MBI OINYLIAEM HPOXiany?
Bo3ayx, HEOCPEACTBEHHO NMPUIIETAIOIIMMI K HAlllEeMYy JIMIY, HarpeBaeTCs U dTa TeIulas BO3MYIL-
Hasl Macka, HEBUIMMO OOJIeTaroNIas HaIlle JIUIO, KTPEET» €ro, T. €. 3aMEeAJISET JAIbHEHITYIO TI0-
Tepro Teria. Eciu Bo3ayX BOKPYr HAac HEMOJBWKEH, TO HAarpeBIIMICs OJIn3 JIMIa ciIoil Bo3ayxa
JIMIIb BEChbMa MEJUICHHO BBITECHSIETCS BBEpPX OoJiee TsKEJIbIM HeHArpeThiM Bo3nyxoM. Korna xe
MBI CMaxMBaeM BEEPOM C JIMIA TEIULYI0 BO3AYIIHYH0 MAacKy, TO JMIO COIIPUKACAETCA C BCE HO-
BBIMU IOPLMSMHU HEHArpeToro BO3AyXa M HENPEPBIBHO OTAAET UM CBOIO TEIUIOTY; TEIO Hallle
OCTBIBAET, ¥ MBI OIIYILAEM IIPOXJIALY.

3Ha4yuT, Npu 0OMaxUBAIIUU BEEPOM KEHILMHBI HETIPEPHIBHO YAAISIOT OT CBOETO JIMIA Ha-
IPETBIA BO3AYX M 3aMEHSIOT €r0 HEHArpeTbIM; HArPEBIIUCH, 3TOT BO3AyX YHAJISAETCS B CBOIO
odepelb U 3aMEHSIETCS HOBOW IOPLUEN HEHATPETOT o, U T. [I.

PaboTa BeepoM ycKopsieT IepeMelInBaHie BO3/1yXa U CIIOCOOCTBYET ObICTpeiilemMy ypaB-
HUBAHUIO TEMIIEpaTyphl BO3/lyXa BO BCEM 3aje, T. €. IOCTaBJsIeT oberdyeHue ooaaaTebHUIam
Beepa 3a cyer OoJiee MPOXIIAJHOTO BO3AYyXa, OKPYKAIOIIETO OCTAIbHBIX NPUCYTCTBYIONMX. [lis
JIeMCcTBUS Beepa MMEET 3HaUEHHUE €I1e 0JTHO OOCTOSATENBLCTBO, O KOTOPOM MBI CEHYac PacCKa)KeM.

OTtuero npu BeTpe Xo/101Hee?

Bce 3HaOT, KOHEYHO, YTO B THXYIO TIOT0Jy MOPO3 MEPEHOCHTCS TOPa3/o JIerye, 4YeM MpH
BeTpe. Ho He Bce mpeacTaBnsioT cebe OTYETIIMBO MPUYHHY ITOTO SBJICHHS. bonbIuii Xomox npu
BETPE OIIYIIACTCS JIUIIb KUBBIMHU CYIIECTBAMHU,; TEPMOMETP BOBCE HE OITyCKaeTCs HIDKE, KOTJa
ero o6ayBaer Berep. OIyIieHHe pe3Koro XoloJa B BETPEHYI0 MOPO3HYIO MOTOAY OOBSICHSACTCS
IPEX/IEe BCEro TeM, 4TO OT JHla (M BOOOIIE OT Tesla) OTHUMAETCSI TIPH 3TOM ropaszio OoJble Te-
TUIa, HEXEIHM B TUXYIO TIOTOAY, KOTAa BO3/yX, HATPETHIH TEJIOM, HE TaKk ObICTPO CMEHSETCS HO-
BOI MOpILHMEH X0JI0AHOTO BO3ayXa. Uem BeTep cuiibHee, TeM OOJblias Macca BO3AyXa yCIeBaeT B
TeUCHHE KKJIOW MUHYTHI IPUITH B CONPUKOCHOBEHHE C KOXKEH, H, CIIEI0BATEIILHO, TEM OOJIbIIE
TeIla OTHUMAETCsl ©KEMHHYTHO OT HAIero Tejla. DTOr0 OJHOTO YK€ JOCTaTOYHO, YTOOBI BBI-
3BaTh OLIYIICHHE XO0JIOIA.

Ho ectpb u eme npuunHa. Koska Hamra Bcerja ucnapsieT Biary, Aae B XOJOJIHOM BO3/IyXe.
Jns uciapenust TpeOyeTcs TEIUIOTa; OHA OTHUMAETCS OT HAILIETO Tejla M OT TOTO CJIOsl BO3AyXa,
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KOTOPBIH K Tey npuieraer. Eciau Bo3yx HENOIBUKEH, UCITIAPEHUE COBEPILACTCS MEAJICHHO, TaK
KaK TPUIETAIOIINN K KOXE CJIOH BO3JyXa CKOPO HACHIIAETCs MapamMu (B HACBHIIICHHOM BIIAroif
BO3/IyXe HE MPOUCXOIUT MHTEHCUBHOTO Mcrapenus). Ho eciam Bo3ayXx IBMKETCS M K KOXKE MpHU-
TEKAlOT BCE HOBHIC M HOBBIE €r0 MOPLHWH, TO UCIAPEHHE BCE BpEeMs IOAJCPKUBACTCS OYCHb
oOuIIbHOE, a 3TO TpedyeT OOJBIIIOTO PAcX0aa TEIUIOThI, KOTOpask OTOMPAETCs OT HAIIeTo Tea.

Kak jxe Benmuko oxnaxjatoriee jeiictBue Berpa? OHO 3aBUCUT OT €0 CKOPOCTH M OT TeM-
nepaTypsl BO3/lyxa; B 00IeM OHO ropas3io 3HaYMTelbHee, YeM O0O0bIYHO aymaroT. IlpuBeny mpu-
Mep, JAroIIui MpeacTaBiIeHue O TOM, KaKOBO ObIBAaeT 3TO MoHmwkeHue. [lycTh Temneparypa Bo3-
nyxa +4°, a BeTpa HeT HuKakoro. Koxka Haiiero Teiaa npu TakUX yCIOBUAX UMEET TeMIEpaTypy
31°. Ecnm xe JyeT JETKuil BETEpOK, eBa JBWKYIIMK (piaru U He MeBeNsIIui JUCTBBI (CKo-
pPOCTh 2 M/CEK), TO KOXKa OXJIaXIaeTcsi Ha /°; MPH BETPe, 3aCTABISIOMIEM (h1ar MOJIOCKAThCS
(ckopocTh 6 M/cek), kKoka oxJiaxaaercs Ha 22°. TemmepaTypa ee mamaet a0 9°! DTtu maHHbIe
B3aThl M3 Kuuru H. H. Kanutuaa «OcHoBbI (pu3uku aTMocdepbl B IPUMEHEHHH K MEIULIUHEY;
Mr0003HaTEeNbHBIN YNTATEIh HAlAET B HeW MHOTO HHTEPECHBIX MOAPOOHOCTEH.

Wrak, o ToM, Kak OyJeT OLIyIIaThCs HAMU MOPO3, Mbl HE MOXKEM CYIUTh 110 OJHOM JIMIIb
TeMIepaType, a JOJDKHbI IPUHUMATh BO BHUMAHHME TaKXKe U CKOpocTd BeTpa. OIUH M TOT XKe
MOpO3 MepeHocuTcs B JIeHMHrpaje B cpeiHeM Xyxke, 4eM B MOCKBe, IOTOMY YTO CPEIHSs CKO-
pocThb BeTpa Ha Oeperax banrtuiickoro mopst paBHa 5 — 6 m/cek, a B MockBe — TobKO 4,5 M/cek.
Eme nerdye nepeHocsaTcst MOpo3bl B 3abaiikaibe, T1e CpefHss CKopocTh BeTpa Bcero 1,3 m. 3Ha-
MEHHTbIE BOCTOYHOCHOUPCKHE MOPO3bI OLIYIIAIOTCS AAJeKO HE TaK JKECTOKO, KaK JyMaeM MBI,
npuBbIKIIKME B EBporie K CpaBHUTENHHO CUIIBHBIM BeTpaM; Boctounas Cubups oTinvaeTcs nod-
TH TIOJHBIM O€3BeTpueM, 0COOCHHO B 3UMHEE BpeMs.

Fopﬂqee AbIXaHHUE€ MYCTBIHU

((3Ha‘-II/IT, BCTCPp U B 3HOMHEBIN JIeHb JOJLKEH IIPUHOCHUTDL NPOXJany, — CKaxeT, OBITH MOXKCET,
YUTATCJIb, IPOUTI IMPECAbIAYIIYIO CTAThIO. — Hoquy K€ B TAKOM CJIydac MYTCHICCTBCHHUKU T'O-
BOPAT O TOpAYCM AbIXaHHUN HYCTBIHI/I?))

HpOTI/IBOpe‘-II/IC 00BsCHICTCS TEM, YTO B TPOIIHNYCCKOM KIMMATC BO3AYX ObIBaeT TCILIICC,
4Y€M Halie TEIo. HeyIlI/IBI/ITeJIBHO, 4YTO TaM IpHU BETPC JHOAAM CTAHOBUTCA HC IMPOXJIAAHEC, a
JKapue. Tenmora nepeaacTcda TaM y>K€ HE OT TCJIa BO3AYXY, HO 06paTHO — BO3yX HarpeBacT 4c-
JJOBCYCCKOEC TCJIO. HOZ—)TOMy, yeM OoJiblllasi Macca BO31yXa YCIECT CXKCMHUHYTHO HprITPI B CO-
IMPHUKOCHOBCHUC C TCJIOM, TCM CHUJIBHCC OIIYHICHUC Kapa. HpaBﬂa, HUCIIapCHUC U 3CCh yCHUIIMBaA-
CTCd IpU BETPC, HO NEpBas NpUINHA NICPCBCIINBACT. Bor MOYEMY KUTCIIU IMYCTBIHU, HAIIPUMCP
TYPKMCHBI, HOCAT TCILJIBIC XaJIaThl 1 MCXOBBIC IIAIIKH.

I'peer siu Byasp?

Bort eme 3amava u3 Gu3uky oObIACHHOW XKU3HU. JKEHIIIUHBI YTBEPKIAIOT, YTO Byallb I'PEET,
yto 0e3 Hee im0 350HeT. [Ipu B3rsAe Ha JETKYI0 TKaHb Byalld, HEPEJIKO C JOBOJIBHO KPYITHBI-
MH SYEHKaMH, MY>KUHHBI HE OUYEHb CKIIOHHBI BEPUTH 3TOMY YTBEPKICHHUIO U TyMArOT, YTO CO-
rpeBaroliiee AeWCTBUE Byalld — UTPa BOOOPaKEHUSI.

OpnnHako eciny Bbl BCNOMHUTE CKa3aHHOE BBIIIE, TO OTHECETECh K ATOMY YTBEPIKACHHUIO 00-
nee goBepunBo. Kak Obl KpyImHBI HE OBUTH SYEUKH ByasH, BO3IYX Yepe3 TaKyl TKaHb MPOXOJUT
BCE K€ C HEKOTOPBIM 3aMeyieHueM. ToT IOl BO3yXa, KOTOPBIA HEMOCPEACTBEHHO MPUJIETAET K
JIMLY W, HArPEeBIUKCH, CIYKUT TEIJIOM BO3AYLIHOW MACKOH, — CIIOW 3TOT, yAEPKUBAEMbIA Bya-
JBI0, HE TaK OBICTPO CIyBaeTcs BETPOM, KaK Ipu OTCYTCTBUH ee. [loaToMy HET ocHOBaHUS HE
BEPUTH JKEHIIMHAM, YTO MPH HEOOJBIIIOM MOpO3€ U cIaboM BETpe JHUI0 BO BpeMs XOIbObI 3510-
HET B ByaJll MEHbIIIE, 4eM Oe3 Hee.

OXJ'IEI)KI[?I]OH.II/IC KYBUHINHBI
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Ecnu Bam He citydanoch BHIETh TAKUX KYBIIWHOB, TO, BEPOATHO, BbI CIBIXAJIN WA YUTAIH
0 HUX. DTH COCYAbI U3 HEOOOXKKEHHOM TTIMHBI 00JIaaI0T TOH JIIOOOMBITHOW 0COOCHHOCTBIO, YTO
HaJlMTass B HUX BOJA CTAaHOBUTCS IMPOXJIAJHEE, YeM OKpYKaloliue mnpeameTsl. KyBIIMHBI B
OOJIBIIIOM PacIpOCTPAHEHHU y FOXKHBIX HApoJoB (MEXmy Mpo4yuM, M y Hac B KpeiMy) U HOCST
pa3nuuHble Ha3BaHus: B Mcanuu — «anbkapaiiia», B Erunre — «royma» u T. .

CekpeT OXJaXIAIOWIEro ACUCTBUS ATUX KYBIIMHOB MPOCT. KUIKOCTh MPOCAUYMBACTCA Ye-
pe3 TIMHSHbIE CTEHKH Hapy)Ky M TaM MENJICHHO HCHapseTcs, OTHUMAas IMpPU 3TOM TEIIOTy
(XCKpBITYIO TEIUIOTY UCTIAPEHUS») OT COCY/a U 3aKJIFOYCHHON B HEM YKHIKOCTH.

Ho HeBepHO, YTO JKUAKOCTh B TAKUX COCY/aX OYECHb OXJIAKIACTCS, KaK IPUXOIUTCS YATATh
B ONUCAHUAX MYTEHIECTBUIA MO 0KHBIM cTpaHaM. OXJIax/1eHue He MOXKET ObITh BEJIMKO. 3aBUCUT
OHO OT MHOTHUX yclIOBUH. UeM 3HOIHEee BO3AyX, TeM CKOpee U 0OMJIbHEE NCIapsAeTCsl )KUKOCTb,
YBIQXKHSIONAS COCYJ CHApY)KH, H, CJIeI0BaTEIbHO, TeM OoJiee OXJIaXKAAETCsl BOJA BHYTPH KyB-
IIMHA. 3aBUCHUT OXJIAXKJACHUE U OT BIIAKHOCTU OKPY’KAIOIIEr0 BO3yXa: €CIM B HEM MHOT'O BJIard,
UCHIapeHHe MPOUCXOAUT MEIJICHHO, M BOJAa OXJAKIA€TCS HE3HAUUTENIBHO, B CyXOM BO3IYXE,
HANpPOTHUB, MPOMCXOJUT SHEPrUYHOE HCIIApEHHE, BBI3bIBAIOIIEE OOJee 3aMETHOE OXJIAXJICHHE.
Berep Taxke yckopsieT uCHapeHHe U TeM CHOCOOCTBYET OXJIaXKJCHMIO; 3TO BCE XOPOILO 3HAIOT
10 TOMY OIIYILEHHUIO X0JI0/1a, KOTOPOE MPUXOJUTCS UCIIBITBIBATh B MOKPOM IUIAThE B TEIUIBIH, HO
BETPEHBIN JieHb. [IOHIKEeHNe TeMIepaTypbl B OXJIQX/JIAIOMIMX KYBIIMHAX HE MpeBbimaer 5°. B
3HOWHBIN IOXKHBIA JI€Hb, KOTJIa TEPMOMETp MOKa3biBaeT moadac 33°, BOJa B OXJIAXKIAMOIIEM
KYBILIMHE MMEET TeMIeparypy Temioil BaHHBI, 28°. OxjakaeHue, Kak BHUIUM, MPAKTUYECKU
Oecnione3Hoe. 3aTo0 KyBIIHMHBI XOPOIIO COXPAHSIOT XOJIOJHYIO BOJY; AJsl 9TOU LIENH UX MPEeuMy-
IIECTBEHHO U YIOTPEOIISIOT.

MBI MOXEM IMOMBITATHCS BBIYUCIUTD CTETIEHb OXJIAXKICHHUS BOJBI B «allbKaparax».

[TycTh y Hac UMeeTcs KyBIUIMH, BMEIAIOMUN 5 11 Bobl; gomyctuM, uto 0,1 n nucnapunace.
Jns ucnapenus 1 1 Boasl (1 xr) TpeOyercs npu Ttemmepatype 3HoiHOoro (33°) nust oxoio 580
kajopuid. Y Hac ucnapmiack 0,1 kr, cienoBarenbHo, noHano0mIochk 58 kanopuit. Eciu 6561 Bes
3Ta TEIIoTa 3aMMCTBOBAJAacCh TOJBKO OT BOJABI, KOTOpas HAXOJUTCA B KyBIIMHE, TeMIlepaTypa
nocieaHed noHmsmuiaack Ob1 Ha 58/5, T. e. rpamycos Ha 12. Ho Gosnblas 9acTh Temia, moTpeOHo-
ro JUIs UCHapeHusi, OTHUMAETCS OT CTEHOK CaMOr'o KyBIIMHA U OT OKPY)KAIOIIEero ero Bo3ayxa; ¢
JPYroil CTOPOHBI, PSIIOM C OXJIAKJICHHUEM BOJbI B KyBLIMHE NMPOUCXOIUT M HarpeBaHHe ee TeM-
JIBIM BO3AYXOM, NMPUJIETAIONIMM K KyBIIMHY. [l03TOMY OXJlaX<ieHHe e[Ba JOCTUraeT MOJOBHHBI
MOJyYeHHOU LU PBHI.

TpynHO cka3aTh, e KyBIIMH OXJIaXXaeTcs OoJibllle, — Ha COJHIE UM B TeHU. Ha couHie
YCKOpsIeTCsl MCTIapeHne, HO BMECTE C TeM YCWIMBAETCS M MPUTOK Teruia. Jlydie Bcero, Beposit-
HO, JIep>KaTh OXJIaXKAIONINe KYBIIMHBI B TEHU Ha c1ab0M BeTpe.

«JIemHHUK» 0€3 JIbJa

Ha oxnaxaeHnu oT ucmapeHusi OCHOBAHO YCTPOWCTBO OXJaxKJaromiero mkada s xpa-
HEHUS MPOJYKTOB, CBOET0 poja «IeIHUKa» 0e3 Jbaa. YCTPOHCTBO TAKOTO OXJIAJAUTENS BeChMa
HECJIOXKHO: 3TO SIIUK M3 JepeBa (JIydile W3 OIUHKOBAHHOTO JKEJe3a) C MOJIKAMHU, Ha KOTOPBIC
KJIAYyT NOUIEKAIIME OXJIAXKICHHUIO ITPOAYKThI. BBEpXyY fAlMKA CTAaBUTCS JJIMHHBIN COCYJ C YUC-
TOW XOJIOJHOM BOJOM; B COCYJl IIOIPYXKEH Kpail XOJCTa, KOTOPBIM MAET BIOJb 3aJHEH CTEHKHU
AIIMKA BHU3, KOHYAsCh B COCYJE, MOMEIIECHHOM 0]l HUKHEU IOJIKOM. XOJICT HAIIUThIBAETCS BO-
JIOM, KOTOpasi, Kak Mo (UTHIIIO, BCe BPEMsI JIBXKETCS Yepe3 Hero, MeAJICHHO HCHapssicCh U TeM
oXJIQXKAas BCE OTACIICHUS «JICTHUKA»,

Takoi «IeTHUK» CIENYET CTaBUTh B MPOXJIAJHOE MECTO KBAPTUPHI U KAXK/bIM Bedyep Me-
HATh B HEM XOJIOJHYIO BOJY, 4TOOBI OHA ycIiena 3a HOYb XOpoIIo ocTyauTbes. Cocymbl, coaep-
JKaIIre BOAY, M XOJICT, MPOMUTHIBAEMBIN €10, JOKHBI ObITh, KOHEYHO, COBEPIIICHHO YHCTHI.

Kaky1o sapy cnioco0HbI MbI IEPEHOCUTH?
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YenoBek ropas3io BBHIHOCIMBEE MO0 OTHOLICHHIO K jKape, YeM OOBIKHOBEHHO IyMAaroT: OH
COcOOEH MEePEHOCUTh B IOXKHBIX CTpaHax TEMIEpaTypy 3aMETHO BBIIIE TOHM, KaKylO MbI B yMe-
PEHHOM TMosice cuuTaeM eaBa rnepeHocumoil. Jlerom B Cpenneit ABcTpaiuu HepeaKo Hadoza-
eTcs Temreparypa 46° B TeHH; TaM OTMEUANIUCh Jaxe TemiepaTypsl B 55" B Tenu (o Llenbcuro).
ITpu nepexone uepe3 Kpacnoe mope B Ilepcunckuii 3auB Temrneparypa B KOpaOeIbHBIX MOMe-
meHusax gocturaet 50° u Belle, HECMOTPS HA HENPEPHIBHYIO BEHTHIISAIUIO.

Haubosiee BbIcOKME TemmepaTypbl, HaOMIOAABIIMECS B NMPHUPOJAE Ha 3€MHOM IIape, He
npesbimanu 57°. TemnepaTypa 3Ta ycTaHOBJeHa B Tak HaszbiBaeMoil «/lomune Cmeptu» B Ka-
mudopuun. 3Hoi B Cpenneit A3um — camoM kapkoM mecte Hamiero Coro3a — He ObIBaeT BBIIIE
50°.

OtMeueHHbIe ceifuac TemmnepaTypbl U3MeEpsUIMCh B TeHH. OOBSACHIO KCTaTH, MOYEMY Me-
TEOPOJIOra UHTEPECYET TEMIIEpaTypa UMEHHO B TE€HHU, a HE Ha CoJIHLE. J[e10 B TOM, UTO Temie-
paTypy BO3/1yXa M3MEpSET TOJIbKO TEPMOMETP, BBICTABJICHHBI B TEHU. | pagyCcHUK, MOMELIEH-
HBI Ha COJIHLIE, MOXKET HArpeThCs €ro JIydaMy 3HAYUTEIbHO BBILIE, UEM OKPYXAIOIIUM BO31YX,
U IIOKa3aHUE €r0 HUCKOJIBKO HE XapaKTEepPHU3yeT TEIJIOBOIO COCTOSHUSA BO3MyHIHOW cpeabl. Ilo-
TOMY U HET CMBICJA, FOBOPSI O 3HOMHOM IOrOJIE, CChUIAThCS HA IOKA3aHUE TEPMOMETPA, BBI-
CTaBJICHHOTO Ha COJIHLIE.

ITpousBoaMIKMCH OMBITHI AJI ONPEACIEHUS BBICIIEH TEMIIEPATYPhl, KAKyl0 MOXKET BBIIEP-
JKaTh 4YeJIoBEeUeCKUH opranu3Mm. Okas3ajloch, YTO IIPU BECbMA IOCTENIEHHOM HAarpeBaHUU oOpra-
HU3M Halll B CyXOM BO3JlyXe CIIOCOOEH BBIIEPkKATh HE TOJIBKO TEMIIEpPAaTypy KHUIEHHS BOJIbI
(100°), Ho wHoOTHA nake emie Oosiee BbICOKYIO, n0 160°C, kak J0Ka3aaM aHTIHKUCKHE (U3HKU
bnarnen n YenTpu, npoBOAMBIINE PajJX OMBITA LIEJbIE Yachl B HATOIJICHHOM Meun xyeboneKkap-
HU. «MOXHO CBapuTh fillla M U3KapuUTh OUIITEKC B BO3AyXe MOMEIIEHHs, B KOTOPOM JIIOAH
ocTtaroTcs 6e3 Bpena st ceds», — 3aMedaeT Mo 3ToMy noBoay TuHIAMb.

Yem >xe 0OBsICHAETCS Takas BBIHOCIMBOCTH? TOM, YTO OopraHm3M Haml (akTHYECKH He
NPUHUMAET ATOH TeMmImeparyphl, a COXpaHseT TeMmIepaTypy, OJnM3Kylo K HopMmaiabHOH. OH 0o-
percsi ¢ HarpeBaHWEM IOCPEICTBOM OOMJIBHOTO BBIJCNCHUS MOTA; MCIApeHUe MOTa MOIJIONaeT
3HAYUTENIBHOE KOJIMUYECTBO TEIUIA U3 TOTO CJIOSI BO3yXa, KOTOPBIM HEMOCPEACTBEHHO IIPUJIETAET
K KOX€, U TeM B JIOCTaTOYHON Mepe MOHMXKAET ero TemmnepaTypy. EquHcTBeHHbIe HE00X0AUMBbIe
YCIIOBHSI COCTOSIT B TOM, YTOOBI TEJIO HE CONPHUKACATIOCHh HEMOCPEICTBEHHO C UCTOYHUKOM Terjia
¥ 4TOOBI BO3AYX OBLI CYX.

Kro 6b1Ban B Hameii Cpenneld A3uu, TOT 3amedal, 0e3 COMHEHUS], KaK CPAaBHUTENIBHO JIeT-
KO IepeHocuTcs TaM kapa B 37 u 6osee rpaaycoB Llenscus. 24-rpagycHast )xapa B JleHuHrpaze
IIEPEHOCUTCS Topas3no xyxe. IIpuunna, KOHEUHO, BO BIaXKHOCTH BO31lyXa B JIeHMHIpazae u cyxo-

ct ero B CpeHeit Asuu, rjie 10KIb — sBIeHue Kpaiine pemkoel9.
TepmomeTp uu 6apomerp?

M3BecTeH aHEKAOT O HaMBHOM 4YEJIOBEKE, KOTOPBIM HE pelajcs MPUHATh BaHHY IO Clle-
nyrouiel HeoObBIKHOBEHHOM NpHYNHE:

Pucynok 85. Tepmockomn ['epoHa.

49 JioGonbiTHO, YTO TaM MOl KAPMAHHBIH [MIPOMETp JBaXKIbl B HIOHE MECALE TOKa3al Hyilb Biaxuoctd (13 u
16 uronst 1930 1.).
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— Sl cynyn B BaHHY OapoMeTp, a OH Mokazal — Oypro... OnacHo kynaThcs!

Ho He mymaiiTe, 4yTO BCerja JIeTKO OTJIMYUTH TEPMOMETp OT Oapomerpa. EcTh Takue Tep-
MOMETpBI, BEPHOE, TEPMOCKOIIBI, KOTOPBIE ¢ HE MEHBLIMM IPAaBOM MOIJIM Obl Ha3bIBaThCS Oapo-
MeTpamH, U Ha060poT. IIpuMepomM MOXKET CIyKUTh CTAPHUHHBIM TEPMOCKOII, NMpHUIyMaHHbIH | e-
ponoMm AnekcanapuiickuM (puc. 85). Korna cosHeuHble JIydn MPUTPEBAIOT MIap, BO3AYX B BEpX-
HEH yacTu mapa, paclIupssich, IaBUT HA BOJAY U BBITECHSET €€ IO U30THYTOW TpyOKe Hapyxy;,
BOJIa HaYMHAeT KamaTh M3 KOHIIA TPYOKH B BOPOHKY, OTKyJa CTEKAaeT B HIDKHHMH SAmuK. B Xo-
JIOJIHYIO K€ MOTr0Jly, HAalIpOTUB, YIPYrOCTh BO3/yXa B LIAape YMEHBIIAETCA U BOJA U3 HUXKHETO
ALIMKA BHITECHSACTCS JITaBICHUEM HAapYKHOTO BO3yXa IO MPsIMOil TpyOKe B wiap.

Onnako nmpudOp ITOT UyBCTBUTENIEH M K U3MEHEHUSIM 0apOMETPHUECKOTO JaBJICHUS: KOT/1a
Hapy>KHOE JIaBlIeHue ocinabeBaeT, BO3AyX BHYTPH I1apa, COXPaHUBLIMIA MpekHee 00Jiee BBICOKOE
JTaBJICHHUE, PACIIUPSAETCS U BBITECHSET 4acTb BOJBI 10 TPYOKEe B BOPOHKY; NMPH MOBBIIICHUU XKe
HApY>KHOTO JaBJICHUS YacTh BOJIbI M3 SIIIMKA BIOHIETCS B IIAp BCIEACTBUE OOJBIIETO JaBIICHUS
cHapyxu. Kaxaslii rpagyc TeMiepaTypHOW pa3HHIIBI BBI30OBET TAaKOE K€ M3MEHEHHE B 00beMe
BO3/lyXa BHYTpM Iiapa, kak /60/273=okono 2,5 MM pa3HHUIBI B BBICOTE 0apOMETPHYECKOTO
crosba (pryrHoro). B MockBe Gapomerpuueckue kojebanusi nocrurator 20 u Oosiee MuILIU-
METpOB; 3T0 cooTBeTcTBYET 8°C B TepMockorne ['epoHa, — 3Ha4UUT, Takoe MajgeHue aTMOC(HEPHOro
JTABJICHUS JIETKO IPUHSATH 3a MOBBIIIEHUE TeMIepaTypsl Ha 8 rpaaycos!

Bbl BUIuTE, 4TO CTApUHHBIA TEPMOCKOIN B HE MEHbILIEH Mepe sABIseTcs U 0apOCKOIIOM.
OnHo BpeMsi B MpojAa)ke UMEIHCh Y HAC BOASHbIE 0apOMETpbl, KOTOPbIE SIBIISUIMCH B TAaKOM ke
CTENIEHH M TEPMOMETpaMH; 00 ITOM, OJHAKO, HE MOJIO3PEBAIM HE TOJBKO MOKYMATEeNIH, HO, Ka-
KeTcs, U UX U300peTares.

JI151 4ero CJIyKuT JIaMIIOBO€e CTEKJIO0?

Maiio KTo 3HaeT 0 TOM, KaKOi JOJITHH MyTh MPOILIO JaMIIOBOE CTEKIIO, MIPEkKIE YeM J0C-
TUTJIO CBOETO COBPEMEHHOTO Bua. JIMHHBINA PsIT THICSYENETHI IO MOJIb30BAUCH IS OCBE-
[IeHHs TUTaMeHeM, He mpuberast k yciyram crekia. [lonamoouiics renuit Jleonapno na Bunun
(1452 — 1519), uToObI caenaTh 3TO BaXHOE yCOBepIiIeHCTBOBaHUe jamiibl. Ho JleoHapmo okpy-
JKUJT TUTaMsl He CTEKJISTHHOM, a MEeTaJUIMYecKOi TpyOo#, MpoIuUIo ele TpH BeKa, MPexkae 4eM JI0-
TyMalauch O 3aMEHBbl METAJUTMYECKON TpYyOBI MPO3payHbIM CTEKIISIHHBIM HWIHHIApOM. Kak BH-
JUTE, TAMIIOBOE CTEKJIO — U300peTeHue, HaJl KOTOPBIM paboTaIl AECATKH MOKOJICHUH.

KakoBo ke ero HazHaueHue?

EnBa nu y Bcex TOTOB MpaBHIBHBIM OTBET HA CTOJb €CTECTBEHHBIM BOMPOC. 3alIHIIATh
T1aMsi OT BETpa — JIUIIb BTOPOCTENICHHAs POJIb CTeKIIA. [ TaBHOE ke JeWCTBUE ero — B yBEIHMYe-
HUU SPKOCTH IUIAMEHH, B YCKOPEHHUU Tpoliecca ropeHus. Poib cTekna Ta ke, 4To ¥ MeUHOH Win
3aBOJICKOH TPYOBI: OHO YCUIIMBAET MPUTOK BO3/yXa K MJIAMEHH, YCHUIIUBAET KTATY.

Pasz6epemcs B aToM. Cto0 BO3IyXa, HAXOASIIUKACS BHYTPU CTEKJIa, HarpeBaeTcs ILiamMe-
HEM TOpa3io ObICTpee, HEXKENTH BO3AYX, OKpYKarouuii nammy. HarpeBmucey U cieiaBmuch mo-
ATOMY JIeT4e, BO3AYX MO 3aKOHY ApXHMe/Ia BHITATKUBACTCS BBEPX 0OOJiee TSKEIBIM HEHArPEThIM
BO3/IyXOM, KOTOPBIH MOCTYMAaeT CHU3Y, Yepe3 OTBEPCTUs B ropenke. Takum oOpa3oM ycTaHaB-
JIMBAETCS MOCTOSIHHOE TEUEHUE BO3/lyXa CHU3Y BBEPX, TEUCHHE, HEMPEPHIBHO OTBOJSINEE MPO-
JYKThl TOPEHUS U IPUHOCSIIEE CBEKUI BO3MyX. UeM CTEKIIO BbIlIe, TeM OOJbIIEe pa3HUIIA B BECe
HArpeToro M HEHArpeToro cronba BO3AyXa W TEM JHEPrHUYHEEe MPOUCXOAUT MPUTOK CBEKETO
BO3/yXa, a CIeA0BaTEIbHO, YCKOPSETCS TOpeHue. 3/1eCh UMEET MECTO TO K€ CaMoe, UTO U B BBI-
COKHX 3aBOJICKUX TpyOax. [ToaToMy 3TH TpyOBI 1eTar0TCS CTOIb BHICOKUMHU.

HuTepecHo, uto yxxe JleoHapno OTYETIUBO MpeAcTaBisii cebe 3Tu siBieHus. B ero pyko-
MUCSX HAXOAUM TaKylo 3amuch. «IJie MOsIBIsIETCS OTOHb, TaM BOKPYT HEro 00pasyeTcst BO3IyII-
HOE TEYCHHE: OHO €ro MOACPKUBACT M YCUITUBACT.

[Mouemy niamsi He racHeT camMo co0o0ii?
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Ecnu Baymatbes XOpOIIEHBKO B IPOIIECC TOPEHUS, TO HEBOJILHO BO3HUKAET BOIMPOC: OTYE-
ro IjiaMsi He racHeT caMo co0oii? Benp MpoayKTaMu ropeHusl SBISIOTCS YIIIEKUCIIBIN ra3 U Bo-
ISTHOM map — BEIIeCTBa HEroprovre, HECHOCOOHBIE MOJIEpKUBaTh ropenue. CrenoBaTesbHO,
IUIaMsi ¢ MEPBOTO )K€ MOMEHTa TOPEHHUs JOJDKHO OBITh OKPYKEHO HErOpIOYMMHM BEIIECTBAMH,
KOTOpBIE MEIIAIOT MPUTOKY BO3yXa; 0€3 BO3/AyXa rOpeHUe MPOJ0IDKATHCS HE MOXKET, U IJIaMs
JOJKHO TIOTaCHYTb.

[Touemy >xe 3Toro He npoucxoaut? [loueMy ropeHue JUIMTCS HENPEPHIBHO, MOKA €CTh 3a-
nac roproudero BeuiectBa? ToJIbKO MOTOMY, YTO ra3bl PACHIMPSIOTCS OT HarpeBaHUs U, CIel0Ba-
TEJIbHO, CTAHOBSATCA Jierye. JIumb Grarogapst STOMy Harperble MPOIYKThl TOPEHHS HE OCTAOTCS
Ha MecTe CBOEro 00pa3oBaHUs, B HEMOCPEICTBEHHOM COCEJICTBE C IUNIAMEHEM, a HEMEIJICHHO )K€
BBITECHSIOTCSI BBEPX YHCTHIM BO3AyXoM. Eciu Obl 3ak0H ApxuMmena He pacIpOCTpaHsJICS Ha ra-
3bl (WM eciii Obl HEe OBUIO TSXKECTH), BCAKOE IIaMsl, TOTOPEBIIM HEMHOTO, Tacio Obl caMo CO-
00il.

Becbpma serko yoenuThes B TOM, Kak TYOUTENIBHO JAECHCTBYIOT Ha IUIaMs MPOJYKTHI €ro ro-
penus. Bel Hepeako moib3yeTech 3THM, CaMH TOTO HE IOJ03peBas, 4TOOBI 3aracUTh OTOHb B
namre. Kak 3agyBaere BbI KEpOCHHOBYIO Jlamny? JlyeTe B Hee CBEpXY, T. €, TOHUTE BHU3, K IlIa-
MEHH, HETOpIOYKe MPOIYKThI €r0 TOPEHHsI; U OHO TAaCHET, JIMIIEHHOE CBOOOJHOTO JIOCTYyIa BO3-
Iyxa.

Henocraomas riaasa B pomane ’Krwous Bepna

XKrons BepH moapoOHO moBeman HaM, Kak MPOBOAMIIM BpPEMsl TPOE CMENIbYaKOB BHYTPH
cHapsaza, Muaierocst Ha Jlyny. OfgHako oH He pacckasall O TOM, Kak Muienb ApiaH MCIIONHSI
00s13aHHOCTU TOBapa B ATOH HEOOBIYHON 0OCTaHOBKE. BeposTHO, poMaHMCT mojarai, 4ro
CTPSANHS BHYTPU JIETSIIErO CHapsiAa HE IMPEJCTaBIsSeT HUYEro TaKOro, YTO 3aCIY)KUBajO Obl
onucanus. Eciau Tak, To oH ommbancs. Jleno B TOM, YTO BHYTPH JIETALIETO Apa BCEe MPEAMETHI
CTaHOBSITCS HEBeCOMBIMH (MOpOoOHOE pa3bsICHEHUE ITOTO WHTEPECHOT0 OOCTOSTENIhCTBA MpPH-
BEJICHO B MEPBOM KHUTE «3aHUMATENIbHONW (PM3UKN», a TaKKe B MOMX KHUTax «MeXKIIaHeTHbIE
nyremectBus», «K 3Be3nam Ha pakere» u «Pakeroii Ha JIyHny»). Xrone BepH ynyctun u3 Bumy
3TO OOCTOSITENBCTBO. A COTJIACUTECh, YTO CTPSIHS B HEBECOMOM KyXHE — CIOXKET, BIIOJIHE JI0C-
TOMHBIN [IEPa POMAHKCTA, U HAJ0 TOJBKO MOKAJIETh, YTO TaJaHTIUBBIN aBTOp «IlyTremecTBus Ha
Jlyny» He ynenun BHUMaHHMs 3ToH Teme. IlombITaroch, Kak yMer, BOCIOJHUTH HEAOCTAIOIIYIO
IJIaBy B pOMaHe, 4TOOBI JaTh YUTATENI0 HEKOTOPOE MPEICTABIECHUE O TOM, HACKOJIBKO 3(h(HheKTHO
MorJ1a Obl BBUIMTHCS OHA U3-11071 niepa camoro JKromst Bepma.

ITpu yTeHMM 3TOM CTAThU YUTATENb JOJDKEH BCE BPEMs HE YIIYCKaTh M3 BHAY, YTO BHYTPH
A1pa, KaK yKe CKa3aHO, HET TSDKECTHU: BCE IPEIMETHI B HEM HEBECOMBI.

3aBTpak B HeBeCOMOIl KyXHe

— JIpy3pst Mou, Bellb MBI €Ill€ HO 3aBTpakaid, — 00bABUI Murienb ApJiaH CBOUM CITyTHH-
KaM II0 MEXKIUIAHETHOMY IyTELIeCTBUIO. — M3 TOro, 4ro MbI IOTEPsUIM CBOM BEC B IIyLIEYHOM
CHapsijie, HE ClIelyeT BOBCE, YTO Mbl OTEPSIH U anmneTut. S 6epych yCTpOUTh BaM, ApYy3bsi MOH,
HEBECOMBIN 3aBTpakK, KOTOPHIH, 0e3 COMHEHMs, OyleT COCTOSTh M3 CaMbIX JIETKUX ON0J, KO-
r71a-J1M00 U3rOTOBJISABIINXCS HA CBETE.

U, He oxkunas oTBeTa TOBapulleH, ppaHIly3 NPUHSIICA 32 CTPAIHIO.

— Hama OyTbuie ¢ BoJoi NpUTBOpPSETCS MYCTON, — Bopyai npo ce0s ApJlaH, BO3sCh C pac-
Kynopkoi Oosbiioit Oyrsuin. — He mpoBenemis Mens: s Beb 3HAK0, OTYEro Thl Jierkad... Tak,
npoOka BbIHYTa. M3B0JIb M3IMTH B KACTPIOIIO CBOE HEBECOMOE coiepkumoe!

Ho ckoibKO HY HAaKJIOHSUT OH OYTHUIM, BOJIa HE BHUIMBAIACK.

— He tpynuces, munblii Apnas, — sBuics Ha BbIpydKy Hukosb. — Iloiimu, uro B Haliem
CHapsijie, I'/le HeT TSKECTH, BOJIA TI0 MOKET JIUThCA. Thl JOJDKEH ee BBITPSACTH M3 OyTBUIH, Kak
eciu Obl 0TO ObLI T'yCTOM cHpoI.
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He nonro mymas, ApaaH XJIOMHYJ JIaJOHBIO IO JHY ONPOKHHYTOHM OyThuiku. HoBas He-
0>KMJIaHHOCTB: Y TOPJIBIIIKA TOTUYAC KeE Pa3aysics BOJASHOM 11ap, BETUYHMHON C KyJaK.

—UYto crano c Hamei Bogoi? — usymuics Apaad. — Bot, mpu3HaioCch, COBCEM U3IHIIHUN
ctopripu3! OOBsCHUTE XKe, yICHBIE IPY3bsi MOU, YTO TYT NMPOU30IILIO?

— DTO Kars, MUJIBIA ApJiaH, mpocTas BoJAsHAs Karwis. B Mupe 0e3 TskecTH Karuld MOTYT
OBITh KAaK yrOJHO BEIHKH... BCIIOMHH, YTO BeAb JKUIKOCTH TOJBKO TOJ BIUSHUEM TSHKECTH
NPUHUMAIOT GOPMY COCYIIOB, JBIOTCS B BHJIE CTPYH U T. A. 31€Ch K€ HET TSHKECTH, KUAKOCTh
MPEeIOCTaBIeHa CBOMM BHYTPEHHUM MOJICKYISPHBIM CHJIaM U JOJDKHA MPUHATH (opMy miapa,
KaK MacJjio B 3HaMEeHUTOM omnkITe I1maro.

— MHue Hukakoro jaena HeT A0 3toro Ilnato ¢ ero onbitamu! S 10KEH BCKUNATUTH BOJY
JUist OynbOoHA, W, KISIHYCh, HUKAKWE MOJICKYJISIPHBIE CHJIBI HE OCTAaHOBAT MEHs! — 3amalibuuBO
OOBSIBIII (PpaHILy3.

OH SpOCTHO HPHUHSJICS BBITPSAXUBATH BOJAY HaJ Mapsilied B BO3AYyXe KacTproyield, HO,
MO-BUAUMOMY, BCe OBUIO B 3arOBOPE MPOTHUB IEro. bolblie BOASHBIC MIaphl, JOCTUTHYB KacT-
proiu, OBICTPO PACHOI3AIHUCH MO €€ MOBEPXHOCTU. DTUM JAEN0 HE KOHYMIIOCH. C BHYTPEHHHX
CTEHOK BOJa MEpeXouiia Ha HapyKHbIE, pacTeKajaach MO HUM, — U BCKOpPE KacTPIOJIs OKa3ajaach
OKYTaHHOU TOJICTBIM BOJSIHBIM clioeM. KHUMATUTH BOIY B TaKOM BHJIE HO ObLIIO HUKAKOW BO3-
MO>KHOCTH.

— Bor nr00OnBITHEIH OMBIT, HOKA3LIBAIOIIMI, KaK BEJIMKA CHJIA CIEILUIEHHS, — CIIOKOHMHO
TOBOPHII B30CIIeHHOMY ApAaHy HeBO3MYTUMbIN Hukonb. — Thl He BOJNHYHCA: Beb 3/1€Ch OOBIK-
HOBEHHOE CMAauMBaHUE KUJKOCTSIMU TBEPABIX TEN; TOJIbKO B JAHHOM CIy4yae TSXKECTh HE Mellla-
€T Pa3BUTHCS 3TOMY SBJICHHIO C MOJHOW CHUJIOM.

— U ouens xanb, yTo He MemaeT! — Bo3pasun Apaan. — CMaunBaHue 37€Ch WM YTO-THOO
JIpyroe, o MHe HE0OXOAMMO UMETh BOJIy BHYTPH KacTPIOJH, a HE BOKPYT Hee. BoT erie HoBocTH
kakue! Hu oivH moBap B MUpE HE COTJIACUTCS TOTOBUTH OyJIbOH MPH MOJOOHBIX YCIOBHIX!

— To1 nerko Mokenb BOCHPENATCTBOBATh CMaYMBaHHIO, €CIIM OHO TaK MelnaeT tebe, — yc-
MOKOUTENHHO BCTaBWI M-p bapOukeH. — BcrmoMHM, 4TO BOo/Ia HE CMayMBAeT Tell, MOKPBITHIX XOTS
Obl TOHKHM cioeM kupa. OOMaxb CBOIO KAaCTPIOJIIO CHAPYKH XKUPOM, M Thl YIEPKHUIIb BOAY
BHYTpHU HeEe.

— bpaso! BoT 3T0 5 Ha3bpIBat0 HCTUHHOW Y4EHOCTHIO, — 00pagoBaiics ApJaH, MPUBOJS CO-
BET B HCIOJHEHUE. 3aTeM OH MPUCTYIUJII K HArPEBAaHUIO BOJIbI HAa TNIAMEHH ra30BOW TOPEJIKU.

[TonoxuTenbHO BCe CKIAAbIBANIOCh NPOTUB ApnaHa. ['a3oBas ropeska — v Ta 3aKanpu3HU-
Yaja: mporopeB MOJIMHUHYTHI TYCKIIBIM IJIAaMEHEM, OHa TIoTaclia o He0ObICHUMOM MPUYHHE.

ApJaH BO3WJICS BOKPYT TOPEIKH, TEPIEIUBO HIHYWICS C INIAMEHEM, N0 XJIONOThI HE MpH-
BOJIMJIM HU K YEMY: IJIaMsl OTKa3bIBAJIOCh FOPCTh.

— bapbuken! Hukons! Heyxenu ske HET cpelcTBa 3aCTaBUTh TO YIPAMOE IJIaMs TOPETh
TakK, Kak MMojaraercsi eMy Mo 3aKkoHaM Bailed (U3MKU U MO ycTaBaM T'a30BBIX KOMITAHUIN? — B3bI-
BaJl K APY3bsIM 00eCKypaXeHHBIN (hpaHIys3.

— Ho 3aech HeT HUYEro HEOOBIYAHHOIO0 M HUYETO0 HEOXKHUAAHHOTO, — 00bsicHUI Hukoib. —
OT0 1UIaMsi TOPUT UMEHHO TaK, KaK IMOJaraercs COrjacHO (PM3MYECKUM 3aKOHAaM. A Ta30BbIC
KOMITaHUH... sI TyMalo, OHU BCE Pa3OpHIUCH Obl, eciiu Obl HE OblIO TshkecTH. [Ipu ropenun, Thl
3HaelIb, 00Pa3yrOTCs YIIEKUCIOTa, BOASHON Hap, CIOBOM, Ta3bl HETOPIOYHE; OOBIKHOBEHHO 3TU
MPOIYKTHI TOPEHUSI HO OCTAIOTCS BO3JIE CaMOT0 TUIAMEHH: KaK TeIUIble |, CleoBaTeIbHo, Ooee
JIETKUE, OHU BBITECHSIIOTCSl IPUTEKAIOLIUM CBEXHUM BO3AyXoM. Ho TyT y Hac HET TsKecTH, — 1o-
ATOMY HPOJAYKThl TOPEHUSI OCTAIOTCS HA MECTE€ BO3ZHUKHOBEHHUSI, OKPYKAIOT IJIaMsl CJI0EM HEro-
PIOYMX Ta30B U MPErpakJatoT JOCTYIl CBEKEMY BO3ayXy. OTTOro-To Ijiamsi Tak TYCKJIO 3/€Ch
TOPUT U Tak ObICTpO racHeT. Benp nelicTBUE OTHETYHIMTENEH Ha TOM M OCHOBAHO, YTO TUIAMs
OKPYKAeTCsl HErOPHOYHM T'a30M.

— 3Ha4nT, MO-TBOEMY, — nepedun (paHIly3, — ecnu Obl Ha 3eMiie He ObUIO TSDKECTH, TO He
HaJ0 ObLIO OBl M MOKAPHBIX KOMAaHJ: MoXKap morac Okl caM co0oii, 3ajapIxajcs Obl B COOCTBEH-
HOM JIBIXaHHUH?

— CoBepiiieHHO BEpHO. A MOKa, YTOOBI MOMOYB Iy, 3aKT'H €IllIe pa3 TOpenKy U JaBail 00-

91



nyBaTh Tuiams. Ham, st Hazmeroch, yacTest co31aTh HCKYCCTBEHHYIO TATY M 3aCTaBUTh IUIaMs ro-
PETh «I0-36MHOMY.

Tak u caenanu. ApJjaH CHOBA 3a)KET TOPEIIKY M IMPUHSIICA 3a CTPAIHIO, He 0e3 3710paacTBa
crens 3a TeM, kak Hukonb ¢ bapOukeHoM noouepesno o6yBaiyu 1 0OMaxyuBaiu Iuiamsi, YTOObI
HETPEPHIBHO BBOJUTH B HErO CBEXHU BO31yX. B riryOuHe maymu ¢paHIily3 cuuTain CBOUX JApy3ei
Y X HAYKy BUHOBHHKAMH «BCEH ITOH KYyTEPbMBI».

— Bbl B HEKOTOpPOM pojie ucnonHseTe 00s3aHHOCTH (PaOpUUHON TPYObI, MOANEPKUBAS TH-
ry, — TapaTopui ApaaH. — MHe O4YeHb XkaJlb Bac, YUeHbIE IPY3bsi MOH, HO €CJIM Mbl XOTUM UMETh
rOpsiuYui 3aBTpaK, MPUAETCS MMOAYNHUTHCS BEJICHUSM Ballel (QU3NKH.

OpHako mpouuIo YeTBepTh yaca, mojayaca, 4ac, a Bojia B KacTpIoJie U He AyMalia 3aKUIaTh.

— Tebe mpunercss BOOPYKUTHCS TeprieHHEeM, MUJIbIA ApaaH. Buauinb 11, 0ObIKHOBEHHAS,
BeCOMasi BOJIa OBICTPO HarpeBaeTcs — noueMy? ToJIbKO MOTOMY, YTO M HEW MPOUCXOTUT Iepe-
MEIIMBAHUE CJIOEB. HArPEThle HUKHUE CJIOU, OoJIiee JIeTKUe, BHITECHAIOTCS XOJIOHBIMU CBEPXY, U
B pe3yibTaTe BCS KHUJIKOCTh OBICTPO NPUHUMAET BBICOKYIO TeMmmepaTypy. Ciydanoch Tebe Ko-
rna-mubo HarpeBath BOJy HE CHU3Y, a cBepXy? Torja mepeMeriMBaHue CIOEB HE MPOUCXOIUT,
MOTOMY YTO BEpXHHE HArperble CJIOM OCTAalOTCA Ha MecTe. TerionpoBOAHOCTH K€ BOJIbI HH-
YTOXHA; BEPXHHUE CJIOU MOKHO JIaXKe JIOBECTH JI0 KUIEHHUS, B TO BpeMs Kak B HIDKHUX OyAyT Ha-
XOJMTHCS KYCKU HepacTasBiiero jbjaa. Ho B HameM HeBecOMOM MHpe 0e3pa3iuyHO, OTKYa HU
HarpeBarb BOJAY. KPYroBOpOTa B KacTpIoje BO3HMKATh HE MOXKET, M BOJA JIOJDKHA HarpeBaTbCs
oueHb MeJUIeHHO. Ko »kenaenrb yCKOpUTh HarpeBaHHe, Thl JOJDKEH BCE BpeMsl MepeMellnBaTh
BOJY.

Huxones npexynpenun Apaana, 4roObl oH He JoBoaWd Boabl 10 100°, a orpannumics He-
CKOJIBKO TMOHIKeHHOH Temnepatypoil. [Ipu 100° oOpa3yercst MHOTO mapa, KOTOpBIHA, obnanas
3[I€Ch YIIIbHBIM BECOM, OJMHAKOBBIM C YJIEJIbHBIM BECOM BOJIbI (00a paBHBI HYIIO), OyIeT cMe-
IIMBATHCS C HEH B OJTHOPOJIHYIO MIEHY.

JlocagHash HEOXKHUIAHHOCTh Mpowusolria ¢ ropoxoM. Korma Apnal, pasBsizaB MeIIOYeK,
CJIeTKa TPSAXHYJ €ro, TOPOIIMHBI PacCesuIUCh B BO3AyXe M CTald 0E30CTaHOBOYHO OpOIUTH
BHYTPU KAalOThI, yapsAsCh O CTEHKH M OTCKaKHBas OT HUX. DTH BHUTAIOLINE MOPOIIMHBI YyTh HE
Hazenanu Oonploi Genbl: HUkoIb HeuasHHO BIOXHYN OJHY M3 HMX U TaK pacKalUIJICs, 4To
ezBa He 3a70xHyJcs. YToOb n30aBUTHCSA OT TAKOM OMACHOCTH U OUYUCTUTH BO3AYX, APY3bs HALIU
NPUHSUIMCH YCEPAHO BBUIABIMBATH JICTAIOUINE TOPOILIUHBI TEM CaukoM, KOTOPBIH ApnaH mpeny-
CMOTPHTENBHO 3aXBaTHJI C cO0010 «1J1s1 cOOpa KOJUICKIIUH JIyHHBIX 6a004eK».

Henerko ObU10 cTpsinaTh MpH TaKUX YCIOBHX. Apaam ObUI MpaB, KOT/Aa yTBEPXKAAJ, YTO
3[1ech cracoBasl Obl caMblif CKYCHBIH moBap. Hemano mpuimiock MOBO3UTHCS U NPU KapeHHUM
Ougmrekca: Hano ObUIO Bce BpeMs NPUICPKUBATh MsICO BHJIKOHM, MHAYe ynpyrue mapbl Macla,
oOpasyrommecs: moJ; Ou(IITEKCOM, BBITAJIKUBAIN €r0 M3 KacTPIOJIM, U HEA0KapeHHOE MSCO Jie-
TEJIO «BBEPX», — €CJIM MOXKHO YHOTPEOUTH 3TO CJIOBO TaM, TJie He ObUIO HU «BepXa», HU HHU3a».

CrpaHHYI0 KapTUHY MPEJCTaBIISATI U caMblil 00€]] B 3TOM MHpE, JIUIIEHHOM TsbKecTH. [[py-
3bsl BUCEJIM B BO3AyX€ B BeChbMa pa3HOOOpa3HbIX 1103aX, HE JIMIICHHBIX, BIIPOYEM, >KMBOIMHCHO-
CTH, U IOMHUHYTHO CTYKaJIHCh TOJIOBaMH ApYT o Apyra. Cuuerb, KOHEYHO, HE IPUXOAUIOCh. Ta-
KUe€ BeIllY, KaK CTYJIbsl, IMBAaHbl, CKAMbH — COBEPILICHHO OECIIONIE3HbI B MUPE, T1Ie HET TshKecTH. B
CYIIHOCTH, U CTOJ ObLI OBbI 3/1eCh HE HYXEH, eciii Obl He HACTOMYMBOE KeJlaHue Ap/iaHa 3aBTpa-
KaTh HETIPEMEHHO «3a CTOJIOM.

TpynHo ObUTO CBapuTh OyJIbOH, HO €Ille TPyAHEEe OKa3ajloch ChecTh ero. Hauath ¢ Toro,
YTO pa3IUTh HEBECOMBIH OyJIbOH MO YalllKaM HHUKaK HE YIaBaJIOCh. ApJaH 4yTh MO MOIJIATUIICS
3a TaKylo MOMNBITKY MOTepeil TPYJO0B LENOro yTpa; 3a0bIB, YTO OyJIbOH HEBECOM, OH C J0CaJIO0H
yIapui 1Mo JAHY NEPEeBEPHYTOM KacTPIOIM, YTOObI M3THATh U3 Hee yNpsMblii OynboH. B pe3ynb-
TaTe U3 KacTPIOJIM BbUIETENIA OTPOMHAs 11apooOpa3Hast Karuisd — OyaboH B cheponaaibHoil dop-
Me. Ap/iaHy OHAJ0OMIIOCh MTPOSIBUTH HCKYCCTBO YKOHIJIEPa, YTOOBI BHOBB NMMOMMATh U BOABOPHUTH
B KaCTPIOJIO C TAKUM TPYJIOM CBapeHHbIH OyJIbOH.

[TonbITKa MOJIB30BAThCS JIOKKAaMU OCTajlach Oe3pe3yibTaTHOW: OyJIbOH CMauuBal BCIO
JOXKKY JIO CaMbIX MajblieB M BHUCEN HAa HEH CIUIOMHON meneHoil. OOMa3alu JIOKKH MacioM,
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4YTOOBI IPEAYNPEAUTH CMAaUMBAaHUE, HO JIEJIO0 OT 3TOTO IO CTaJo Jydie: OyJIbOH MpeBpaTUiICs Ha
JIOKKE B LIApUK, U HE OBUIO HUKAKOH BO3MO>KHOCTH OJaromoylydyHO JOHECTH 3Ty HEBECOMYIO
MUJIIOJIIO JI0 PTA.

B kon1ie koH110B Hukomb Hamen pemeHue 3a1a4u: cAeIail TPYOKH U3 BOCKOBOW Oymaru u
C TMOMOUIBIO UX MUK OYJIbOH, BTATUBAs €ro B POT. TakuM e crnocoO6oM MPUXOAMIOCH HAIIUM

APY3biAM BO BpEMA MYTCIICCTBHUSA ITUTH BOAY, BUHO U BOOGH.IC BCAKUC )KI/I,Z[KOCTI/ISO.
Ilouemy Boa racuT OroHbL?

Ha cronb mpocToii Bompoc He BCeria yMEIT MPaBUILHO OTBETUTh, U YUTATENb, HaleeMCs,
HE TIOCETYeT Ha Hac, €CIIM Mbl OOBSICHUM BKPATIIE, B 4eM COOCTBEHHO 3aKJIFOUAETCS ITO JCHCTBUE
BOJIbI HA OTOHb.

Bo— nepBbIX, mpuKacasch K TOpsiieMy HOpeaMeTy, BoJa MpeBpaliaeTcs B Mmap, OTHUMAs
IIPH 3TOM MHOTO TEIUIOTHI Y TOPSIIEro Teja; 9ToObl MPEBPATUTh KPYTOH KUMSATOK B Tap, HYKHO
BIISITEPO C JIMIIKOM OOJIbIIIE TETIOTHI, YeM JJIsi HAaTPEBAHUS TOTO Ke KOJUYECTBA XOJIOIHOUN BOIBI
1o 100 rpanycos.

Bo— BTOpBIX, mapsel, 0Opasyrommecs Npu 3TOM, 3aHUMAIOT 00beM, B COTHH pa3 OOJBIIIHIA,
YeM MOPOMBINAS UX BOJIA; OKpYKasi TOPsIIee TeJO, Mapbl OTTECHIIOT BO3AYX, a 0e3 BO3/ayXa Io-
pEeHHE HEBO3MOXKHO.

UTo0OBbl YBEIHYUTh OTHEraCUTEIBHYIO CHITY BOJIbI, MHOTJA MPUMEIIMBAIOT K HEl... mopox!
DTO MOXKET MOKa3aThCsl CTPAHHBIM, OJHAKO 3TO BIOJHE Pa3yMHO: MOPOX OBICTPO CropaeT, BbI-
Jensist O0NbIIOe KOJTUYECTBO HErOPIOYHMX Ta30B, KOTOPBIE, OKPYKasi COOOM Tropsiie mpeaMeTsl,
3aTPyIHSIOT TOPEHHE.

Kak Tymar oross ¢ noMombI Orus?

BbI cibIxanu, BeposITHO, YTO JIy4lllee, a MHOM pa3 W €JUHCTBEHHOE CPEelICTBO OOPHOBI C
JIECHBIM WJIH CTENHBIM M0’KapOM — OTO IMOJKUTAHUE JIECA WU CTENHU C MIPOTUBOIOJIOKHOM CTO-
ponsl. HoBoe mutamsi uaer HaBcTpeuy OylIyrolieMy MOPIO OTHS M, YHMUYTOXas TOpIoYuil mare-
pHa, JMIIaeT OTOHb IMUIIK; BCTPETUBIINCH, 00€ OTHEHHbIE CTEHbl MTHOBEHHO T'aCHYT, CIOBHO
MOKpaB APYr Ipyra.

Omnucanue TOro, Kak MOJIb3YIOTCSA ITUM IPUEMOM TYIIECHHUS OTHsI MPHU NOYKape aMEepUKaH-
CKHX cTemnell, MHorue, KoHeuHo, yntanu y Kynepa B pomane «IIpepusi». MoxkHO 11 3a0bITh TOT
JpaMaTUYECKUI MOMEHT, KOIJla CTapuK TpamImep crac OT OTHEHHOW CMEPTU IyTHUKOB, 3aCTHUT-
HYTBIX B cTen# noxkapom? Bot 310 Mecto u3 «IIpepum».

«CTrapuK BHE3AIHO NMPUHSIT PEIIUTEIbHBIA BUI,.

— Hacrano Bpems 1elicTBOBaTh, — CKa3aj OH.

— BBl cnumkom no3HO CHOXBATUIIMCH, XKalKui ctapuk! — kpukHyn MuaibTod. — OroHb
B PACCTOSIHUYU YETBEPTH MIJIM OT HAC, U BETEP HECET €ro K HaM C ykacarolei ObIcTpoToi!

— Bor kak! Orons! He ouens-10 s 60toch ero. Hy, monous, nosiHo! IIpuioxxure-ka pyku
K 9TOH BBICOXILIEH TpaBe U OOHAXKUTE 3eMJTIO.

B ouenp kopoTkoe BpeMs ObLIO OYMIIEHO MecTO (pyTOB B JBaaLaTh B quamerpe. Tpammep

50 MHorue yuTaTenu MMpCAICCTBOBABIINX I/I3I[ElHI/II71 3TOM KHUTH 06paHIaJ'II/ICL KO MHC C IMMCbMaMH, B KOTOPbIX
BbIpakaJii CBOC HCAOYMCHHE I10 TOBOAY TOI'0, KaK MOXXHO IIMTh B CPCAC 0e3 TSHKECTH — Jaxe I10 CHOCO6y, YKa3aH-
HOMY ceitgac: BCb BO3AYX B JICTALICM CHAPAAC HCBCCOM, CJICAOBATCIIbHO, HC IMMPOU3BOAWUT AABJICHUA, a4 IIPU OTCYT-
CTBHH OaBJICHUA HCJIB3s IIMTh, BCAChbIBas B cebs KHUJIKOCTB. CTpaHHLIM 06pa30M, BO3PA’KCHHUC 3TO BBICKA3bIBAJIOCH U
B II€4YaTH HCKOTOPbLIMH PCLCH3CHTAMMU. Memy TEM BIIOJIHC OYCBUJHO, YTO HCBECOMOCTL BO3yXa IPHU JAaHHBIX YC-
JIOBUSIX HHCKOJIBKO HE CBsI3aHA C OTCYTCTBHUEM JABJICHUSA. BO3AYX JABUT B 3aMKHYTOM IIPOCTPAHCTBE BOBCE HE IIO-
TOMY, 9TO OH BECOM, a IMOTOMY, 4YTO, KaK TCJIO F33006p33HO€, OH CTPEMUTCA 6e3l'“paHI/I‘IHO pacHinpUuTbhCA. B OTKpPbI-
TOM IPOCTPAHCTBE Ha 3eMHOM IOBEPXHOCTH POJIb CTCHOK, NPCIATCTBYIOIIMX PACIIMPECHHIO, MIPACT TSLKECTh, 3Ta
MpUBbIYHAS 3aBUCUMOCTDb U BBCJIA B 3a6ny>1<,ueH1/Ie MOHUX KPUTHKOB.
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BBIBEJI KEHIIUH Ha OJMH Kpai 3TOr0 HeOOJIBIIOTr0 MPOCTPAHCTBA, CKa3aB, YTOObI OHU MPUKPBUIH
OJlesIaMM CBOM IUIAThsl, JIEFTKO MOTYIIME BOCIUIAMEHUTHCA. [IpUHSAB 3TH NPEeaoCTOPOKHOCTH,
CTapUK IMOJAOLIEN] K IPOTHUBOMIOJOXHOMY Kparo, II€ CTUXHUS OKPYXWIa IYTHUKOB BBICOKHUM,
OTACHBIM KOJIBIIOM, H, B35IB ILENOTKY CAMOM CyXOM TpaBbl, MIOJIOKUJI €€ Ha MOJIKY PYKbs U HOJI-
xer. JIerko BocIIJIaMeHsIoIIeecs: BEIIECTBO BCIBIXHYIIO cpa3y. Toraa ctapuk OpOCHII IbLIABIIYIO
TpaBy B BBICOKYIO 3apOCib M, OTOWJIS K LIEHTPY Kpyra, CTal TEpHeIuBO OXHAATh pe3yibTara
CBOErO JIena.

PaspymmrenbHas CTUXHA C KaJTHOCTbIO HAOPOCHIIACh HA HOBYIO MHUIY, U B OJHO MIHOBE-
HUE IUIaMsl CTaJIOo JIN3aTh TPaBy.

— Hy, — ckasan crapuk, — Telepb Bbl YBUANUTE, KAK OTOHb CPA3UT OTOHb.

— Ho Heyxenu 3T0 He omacHO? — BOCKJIMKHYJ YAMBICHHbIH Mumuibtod. — He npubmnu-
JKaeTe JIM Bbl K HaM Bpara, BMECTO TOTO YTOObI OTAANATh €ro?

Pucynox 86. Tymenue cTemHoro noxapa OraeM.

Oronb, Bce yBEIMYUBASCH, HAYaJl paCIPOCTPAHATLCS B TPH CTOPOHBI, 3aMUpasi Ha YeTBEp-
TOM BCJEICTBHE HEAOCTaTKa MUInM. [lo mMepe TOro Kak OroHb yBENTHWYMBAJICS U OylieBaa Bce
CHJIbHEE U CHJIbHEe, OH OUHINa Iepe]] co00il Bce MPOCTPAHCTBO, OCTABIISI YUEPHYIO ABIMSIIYIOCS
MOYBY ropasio 0osee 0OHAKEHHOW, YeM eciiu Obl TpaBa Ha 3TOM MecTe ObLTa CKOIIEHA KOCOM.

[Tonoxenne OeryenoB cTajno Obl ele PUCKOBAHHEE, €ciu Obl OYHMIEHHOE MMM MECTO He
YBEIUYMBAJIOCh HO MEepe TOTO, KaK IjIaMs OKPY’Kajlo €ro ¢ OCTAIbHBIX CTOPOH.

Yepe3 HECKOIBKO MUHYT IIaMsl CTaJ0 OTCTYNAaTh BO BCEX HAMPABJICHUAX, OCTABIISS JIIOCH
OKYTaHHBIMH OOJIaKOM [JbIMa, HO B MOJHON 0€30MacHOCTH OT MOTOKA OTHS, MPOIOJDKABLIErO
OCeIlIeHO HEeCTUCH BIEPE].

3pUTEnN CMOTPENN Ha MPOCTOE CPEACTBO, YNOTPEOICHHOE TPANIIEPOM, C TEM XKe U3yMIle-
HHUEM, C KaKUM, Kak TOBOpAT, napeasopibl depaunanaa cMotpenu Ha criocod Komymba nocra-
BUTH SHALIO».

DTOT MpHUeM TYIICHUS! CTEMHBIX U JECHBIX MOXKAPOB HE TaK, OJHAKO, MPOCT, KaK KaXKEeTCs ¢
nepBoro B3risiaa. [10y1b30BaThCsl BCTPEUHBIM OTHEM JUIS TYILIEHUS MOXKapa JOJDKEH JIMIIb Yello-
BEK OYEHb ONBITHBIN, — MHAaYe OEICTBHE MOXKET JIAXKE YCHUIIUTHCS.

Bb1 moiimere, kakasi Uis 3TOrO Hy)KHa CHOPOBKA, €CIH 3alaAuTe ceOe BOIPOC: MOoueMy
OTOHB, 3aKKCHHBIHN TparnmnepoM, nodexan HaBCTpedy MoKapy, a He B 0OpaTHOM HampaBlICHUN?
Benpb BeTep Iy co cTOpOHBI OXapa U 'Hajl oroHb Ha myTHUKOB! Kazanock Obl, mokap, nmpuyu-
HEHHBIN TpamnmepoM, JOJDKEH ObUI HAalpaBUTHCS HE HABCTPeUy OTHEHHOMY MOPIO, a Hazaj Io
crenu. Eciu ObI Tak CIy4yusioch, MyTHUKH OKa3aJHCh Obl OKPY)KEHHBIMU OTHEHHBIM KOJIBIIOM U
HEMUHYEeMO TOTHUOIHN OBI.

B yem 3akimovancs cekper Tpamnmnepa’?

B 3nanuu npoctoro (pu3nyYeckoro 3akoHa. XOTs BETep AyJ MO HANpaBJICHUIO OT TOpsIIEi
CTENU K IMYTHUKAM, — HO BIIEpeH, OJIU3 OrHsl, JOJDKHO ObUIO CyIIECTBOBAaTh OOpaTHOE TEUEHUE
BO3/yXa, HaBCTpeuy IlaMeHH. B camom fene: HarpeBasch HaJ MOPEM OTHs, BO3yX CTaHOBHUTCS
JIeT4e M BBITECHSETCS] BBEPX MPUTEKAIOIIMM CO BCEX CTOPOH CBEXHMM BO3JIyXOM CO CTEIH, He 3a-
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TPOHYTOM MamMeHeM. biu3 rpaHuIbl OTHS yCTaHABIMBACTCS MO3TOMY TATra BO3JyXa HABCTPEUy
IUIaMeHH. 3a)ke4b BCTPEYHBIH OrOHb HEOOXOJUMO B TOT MOMEHT, KOT/Ia TOXap MPUOIH3UTCA
JOCTaTOYHO, YTOOBI OLIYTHUJIACh TATA BO3AyXa. BOT mouemy Tpammep He CIENIN NPUHUMAThCS
3a JIeJI0 paHbIIe BPEMEHH, a CIIOKOWHO >KAaj HYXKHOro MOMeHTa. CTOMJIO MOJUKeub TpaBy He-
MHOTO paHbllle, KOT/Ia BCTpEUHas Tsra elie He YCTaHOBHJIACh, — M OTOHb PaclpoCTpaHUiICs Obl B
oOpaTHOM HarpaBJIEHHH, C/IEIaB MOJOKEHHE oIl 0e3BbIXoMHbIM. HO U mpomeyieHne Morio
OBbITb HE MEHEE POKOBBIM: OT'OHb I10IOIIEIN ObI uepecuyp OJU3KO.

Mo:xHoO J1H BOAY BCKHIIATUTD KHIATKOM ?

Bo3pmure HeOobinyto OyThIIKY (0aHOUKY MM Ty3bIPEK), HAJICHTE B HEe BOJABI U IMOMEC-
TUTE B CTOSILYIO HA OTHE KACTPIOJIO C YUCTOU BOAOHM Tak, 4TOOBI CKIISTHKA HE Kacajach JHa Ba-
IIel KacTPIOiM; BaM NPUIETCS, KOHEYHO, MOABECUTh STOT Iy3bIpEeK HA MPOBOJOYHON HeETJIe.
Korna Boza B KacTprojie 3aKUIMT, TO, Ka3aJoch Obl, BCIEN 3a TeM JIOJDKHA 3aKHUIIETh U BOJA B
my3bIpbke. MoXKeTe, OJTHaKO, *JaTh, CKOJIBKO BaM YrOJHO, — Bbl HE JOXJAETECh ATOTO. BOJA B
my3bIpbKe OyJeT ropsya, 04eHb ropsiua, HO KHIIEeTh OHa He Oyner. Kumsarok oka3piBaeTcst He10c-
TATOYHO TOPSAYUM, YTOOBI BCKUIISITUTH BOY.

PesynpraT Kak OyATO HEOXKHMJAHHBIM, MEXKIY TEM €ro Hajao ObLIO mpeaBuaeTb. UToObI 10-
BECTH BOJAY /10 KHUIIEHUS, HEAOCTATOUYHO TOJIbKO HarpeTh ee a0 100°C: Hamo emie cooOMUTh e
3HAYUTENBHBINA 3arac Tera Uit TOro, 4ToObl IEPEBECTH BOY B JPYro€ arperatHoe COCTOSHUE, a
MMEHHO B I1ap.

Yucras Boga kunut npu 100°C; Belmie 3TOi TOUKM ee Temreparypa Mpu OOBIYHBIX YCIIO-
BUSIX HE MOJHUMAETCS, CKOJIbKO OBl MbI €€ HU HarpeBaju. 3Ha4MT, HCTOYHUK TEIJIOTHI, C TIOMO-
IIbI0 KOTOPOTO MBI HarpeBaeM BOAY B My3bIpbke, MeeT TemnepaTypy 100°; oH MoxkeT noBecTH
BOJY B Iy3bIpbke Taike Tosibko A0 100°. Korma HacTymuT 3TO paBeHCTBO TEMIIEpaTyp, Aajib-
HeifIero nepexo/a Teria oT BoJIbl KACTPIOIU K Iy3bIPbKY HE OyJIeT.

Wtak, HarpeBast BOAy B MY3bIpbKE TaKMM CHOCOOOM, Mbl HE MOXEM JOCTaBUTh €il TOro
U30BITKA TEIJIOTHI, KOTOPBIA HEOOXOIUM IS Tepexo/ia Bkl B map (KaKAblid TpaMM BOJIBI, Ha-
rpetbiii 1o 100°, Tpedyer eme cBbime 500 kanopwuii, 4ToOBI epeiTH B map). Bot moyemy Bona B
My3bIPbKE XOTS M HAarpeBaeTcs, HO HE KUIIUT.

MoxeT BO3HUKHYTh BOIIPOC: YeM K€ OTIMYAETCs BOJA B Iy3bIpbKE OT BOJABI B KacTproyie?
Benp B my3bIpbke Ta k€ BOJAA, TOJIBKO OTAEJIEHHAs OT OCTAJbHOM MAacChl CTEKJIIHHOW Iepero-
POJIKOH; TTOUeMy e He MMPOUCXOIUT C JIeH TOTO K€, YTO U C OCTAILHOMN BOJOH?

[Toromy 4TO meperopojaka MemaeT BoJe My3blpbKa y4aCTBOBATh B T€X TEUCHUAX, KOTOPbIE
IepeMeInBaloT BCIO BOAY B KacTproiie. Kaxas yacTuia BoJibl B KaCTPIOJIe MOXKET HEMOCPEICT-
BEHHO KOCHYTbHCSl HAKaJICHHOTO JHA, BOJIa K€ Iy3bIpbKa COIIPUKACACTCS TOJIBKO C KUIISTKOM.

WTak, Mbl BUEIH, YTO YUCTHIM KUIIATKOM BCKUISITUTH BOAY Henb3s. Ho cTouT B Kactpro-
JIF0 BChINATh TOPCTh COJHU, U Jeno MeHsiercs. CoJieHas BoJa KUMHT HE MPU CTa Tpajaycax, a He-
MHOTO BBIIIIE M, CIE€JOBATEIBHO, MOKET B CBOIO OUYEPE/b JOBECTH J0 KUIECHUS YHCTYIO BOJIY B
CTEKJIIHHOM ITy3bIpbKe.

Mo:kHO 1M BCKHIIATUTH BOaY CHerom?

«Ecnn yX KMIIATOK JUIs 3TOW LI€JM HENPHUIoJIeH, TO YTO TOBOPHUTH O CHere!» — oTBeTHT
uHOHU ymurtatenb. He ToponuTeck ¢ 0TBETOM, a Jydllle MpojeaiTe OmbIT XOTs Obl C TEM XKe CTEK-
JISTHHBIM (DJTAKOHOM, KOTOPBIH BBl TOJIBKO YTO YIIOTPEOIISIIH.

Hanelite B HEro BoAb! 0 MOJIOBUHBI U IIOIPY3UTE B KUIIAILLYIO cojieHyto Boay. Korna Bona
BO (hJIaKOHE 3aKUIIUT, BEIHBTE €r0 M3 KaCTPIOJIU U OBICTPO 3aKyNOPhTE 3apaHee MPUTOTOBICHHOM
IIOTHOHM mpoOkoii. Teneps nepeBepHUTE (QIIAKOH U JKJIUTE, IOKA KUIICHHE BHYTPU €ro MpeKpa-
TUTCHL.
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Pucynox 88. HeoxxunaHHbIN pe3yabTaT OXJIaxACHHUS KECTIHKH.

BbpkaaB 3TOT MOMEHT, 00JeiiTe uiakoH KUIIATKOM, — BOJIa He 3aKkunuT. Ho monoxxute Ha
€ro JOHBIIIKO HEMHOTO CHETY WJIH JIaXKe MPOCTO OOJICHTE €ro XOJIOAHON BOIOH, KakK IMOKa3aHo Ha
puc. 87, — 1 BBl YBUIHTE, YTO BOJA 3aKUTUT... CHEr caenai To, 4ero He MOT CIeNaTh KUISITOK!

310 TeM OoJjiee 3araJovyHo, 4TO Ha OIIYNb (JIAKOH He OyneT 0coOeHHO ropsd. Mexny Tem
BBl COOCTBEHHBIMH TJIa3aMU BUIIUTE, KaK BOJIa B HEM KUTUT!

Pasragka B TOM, 4TO CHET OXJIAJUII CTEHKU ()JIaKOHA; BCIEACTBUE ATOTO Map BHYTPHU CTY-
CTHJICS B BOJSIHBIE KalllM. A Tak KaK BO3[yX U3 CTEKISIHHOTO (prakoHa ObLI BBITHAH €IIe MPHU
KHUIITYEHUH, TO TENEPh BOJA IOJBEP)KEHA B HEM ropa3o MeHblleMy aaBieHuto. Ho u3BecTHO,
YTO MPU YMEHBIIICHUHU JIABJICHUS HA KUIAKOCTh OHA KHUITUT MPHU TeMIIepatype 0ojiee HU3Ko. Mbl
uMeeM, CIIe0BaTeNbHO, B HalleM (hJIaKOHE XOTS U KUISTOK, HO KUTIATOK. HETOPSIYUi.

Ecnu crenku ¢akoHa oueHb TOHKH, TO BHE3AITHOE CTYIIEHUE MapOB BHYTPH HETO MOKET
BbI3BaTh HEUTO BPOJE B3pbIBA; JIaBJICHUE BHEIIHETO BO3/yXa, HE BCTpeYas JOCTAaTOYHOIO IPO-
TUBOJICHCTBYSI U3HYTPU (JIaKOHA, CHOCOOHO pa3fAaBUTh €ro (Bbl BHAWTE, MEXKIY MPOYHM, YTO
CIIOBO «B3PBIB» 3/1eCh HEYMECTHO). Jlydiie OpaTh MOATOMY CKISIHKY KpYyriyto (Koj0y C BBIITYK-
JIBIM JTHOM), YTOOBI BO3/yX JIaBUJI Ha CBO/I.

Bcero Oe3omacHee npou3BOAUTH MOAOOHBIHN OIBIT C )KECTSIHKOW JJIsl KEPOCHHA, Macia | T.
1. BckunsTuB B Hell HEMHOTO BOJIBI, 3aBUHTUTE TUIOTHO MPOOKY M OOJEHTE MOCYay XOJIOTHOU
BOJI0#. ToTyac *xe KeCTAHKA C MapOM CIUTIOIIMTCS JABICHUEM HAapYHOTO BO3AyXa, TaK Kak map
BHYTPH Hee MPEBPATUTCA MPU OXJIAXKACHUU B Boy. JKecTsHKa OyJeT u3MATa aBICHUEM BO3/Y-
Xa, CIIOBHO TIO HEH yJIapuiin TsDKeIbIM MosioToM (puc. 88).

«Cyn u3 6apomerpa»

B knure «CTpaHCTBOBaHMS 3a TpaHMIIE» amepukaHCKuil romopuct Mapk TBeH paccka-
3bIBaeT 00 OJIHOM CIydae CBOET0 aJbIIUHCKOTO MyTEHIECTBUS — CIydae, pa3yMeeTcs, BHIMBIII-
JIEHHOM

«HenpuaTHOCTH HAIIM KOHYUIIUCH; II03TOMY JIFOJUA MOTIIU OTAOXHYTh, @ Y MEHsl, HAKOHEI],

sABHUJIaChb BO3MOXXHOCTb O6paTI/ITB BHUMAHHC HA HAYYHYIO CTOPOHY SKCIICAUIINH. Hpemae BCETO s
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XOTeJ OMPEAEIUTh MOCPEACTBOM OapoMeTpa BhICOTY MECTa, I'/Ie Mbl HAXOWIUCH, HO, K COXaJe-
HUIO, HE TIOJTYYWJI HUKAKUX Pe3yJabTaToB. M3 MOMX HayuyHBIX YTEHHMH S 3HAJ, YTO HE TO TEPMO-
METp, HE TO OapoMeTp cieayeT KUISATHTH JUIA MOJydeHHs TokazaHuil. KoTopblii MMEHHO u3
IBYX, — 5 HE 3HAJI HABEpHOE U MOTOMY PEIlIN MPOKUIIATUTH 00a.

W Bce-Taku He MONYyYWJI HUKAKUX pe3yabTaroB. OCMOTpeB 00a MHCTPYMEHTA, s YBHJEN,
YTO OHU BKOHEI MCIIOPYEHBI: y OapoMeTpa OblUia TOJBKO OJHA MEAHAs CTpeNKa, a B IapHKe
TepMoMeTpa OONTaNCcss KOMOK PTYTH. ..

S oTeIcKan Apyroit GapomeTp; OH OBLI COBEPIIEHHO HOBBIM M odeHb xopomui. [lomyaca
KHITSITUI 51 €70 B TOpIKe ¢ 6000BO MoXIeOKol, KOTOPYIO Bapwil moBap. Pe3ynabTar momxydumics
HEOXXHUJIAaHHBIA: WHCTPYMEHT COBEPLIEHHO MepecTaj JelcTBOBaTh, HO Cyl HpuUOOpen Takou
CHJIbHBIN MPUBKYC OapoMeTpa, YTO INIaBHBIN MOBap — YEJIOBEK OYEHb YMHBIH — U3MEHUII €ro Ha-
3BaHHE B crucKe Kymanuil. HoBoe 61010 3acmyxuiio BceoOliee o00peHne, Tak YTo s MpuKa-
3aJ]l TOTOBUTH KaX/bIH JA€Hb cyn u3 OapomeTpa. Koneuno, 6apomerp ObLIT COBEPIIEHHO HCIIOP-
YeH, HO 51 He 0COOEHHO kajesl 0 HeM. Pa3 OH He MOMOT MHE ONpEAEIUTh BBHICOTY MECTHOCTH,
3HAYMT, OH OO0JIbIIIE MHE HE HYKEH.

OTOpocHB HIYTKH, MOCTAapaeMcCsi OTBETUTHh Ha BOIPOC: YTO K€ B CAMOM JIeJie CJICA0BAJIO
«KUISITUTH», TEPMOMETP M 6apomeTp?

Tepmomerp; 1 BOT mouemy. M3 mpeapayiero omnsita Mbl BUAEIH, YTO YE€M MEHbIIE J1aB-
JICHHE Ha BOJY, TEM HIDKE TeMIlepaTypa ee KUMeHus. Tak Kak ¢ MoJHATHEM B TOpbl aTMochepHoe
JTaBJICHUE YMEHBIIIAETCs], TO JOJDKHA BMECTE C TEM MOHMXKATHCSA U TeMIlepaTypa KUIIEHUS BOJbI.
W neiictBUTENbHO, HAOMIOJAIOTCS CIIEAYIOIIME TeMIlepaTypbl KUMEHHUS] YUCTOW BOJBI MPH pa3-
JIMYHBIX JaBJICHUSAX aTMOChEphI:

Temneparypa bapomerpuueckoe
kunenus, °C naBieHHE, MM

101 ..o 787,7
100 ... 760
98 .o, 707
1[G 657,5
9 ., 611
92 i, 567
90 .o, 525,5
88 ., 487
86 .o, 450

B Bepue (IlIBeiinapust), rae cpennee napinenue atmocdepsl 713 MM, BoJja B OTKPBITBHIX CO-
cynax kunuT yxe npu 97,5° a na BepuimHe MoHOnaHa, rie 6apoMmerp nokassiBaeT 424 MM, Ku-
ISTOK UMeeT Temneparypy Bcero 84,5°. C mogHsATHEM Ha KaXJIbli KUJIOMETp TeMIleparypa KH-
neHus Boabl najgaetr Ha 3°C. 3Ha4MT, €CII MBI U3MEPUM TeMIIeparypy, IpU KOTOPOH KUITUT BOAA
(mo BeIpaxkeHHIO TBeHa, eciau «OyAeM KHUISITUTh TEPMOMETP»), TO, CIPAaBUBIIUCH B COOTBETCT-
ByIOIel Talnuile, CMOXKEM y3HaTh BBICOTY MecTa. [ljis 3TOro HeoO6X0MMO, KOHEYHO; UMETh B
pacropsHKEHUH 3apaHee COCTaBICHHbIE TaOMUIbI, 0 YueM Mapk TBeH «mpocTo» 3a0bL.

Ynorpebisemble Ui 3TOM eI NpHOOpBl — TUIICOTEPMOMETPHI — HE MeHee YIOOHBI JUIs
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MIEPEHOCKH, YeM MeTaJlTnuecKue 0apoMeTpsl, ¥ AT ropas3fo 0oJiee TOUHbIE IOKA3aHMUS.

Pazymeercs, 1 6apoMeTp MOXKET CIYKHTh JUIS OMpPEIEICHUs] BHICOTHI MECTa, TaK KakK OH
npsiMo, 0e3 BCAKOTO KUIISTYCHHS», MMOKA3hIBAeT JAaBJICHWE aTMOC(EpPHI: YeM BBIIIC Mbl MMOIHH-
MaeMmcsi, TeM JaBjeHne MeHbine. Ho u TyT HeoOXoauMbl TO0 TaOIUIIbI, TTOKA3BIBAIOIINE, KAK
YMEHBIIIAETCS TaBJICHHE BO3yXa MO0 MEpe MOAHATHS HaJ YPOBHEM MOps, IMOO 3HAHHE COOTBET-
cTBymomEeH Gpopmynsl. Bee 310 OyATo ObI cMeIIanoch B TOJIOBE IOMOPHUCTA U MOOYAMIIO €ro «Ba-
PHUTB Cym U3 6apomMeTpar.

Bcerna iu kKMIATOK ropsay?

Bbpassiii opaunapen ben-3yd, ¢ KOTOpbIM uuTaTeNnb, 6€3 COMHEHHUS, MO3HAKOMUJICS 110 PO-
many XXrons Bepaa «l'exktop CepBagak», ObUI TBEpAO YOEXKIEH, YTO KHMIIATOK BCETAA U BCIOAY
OJIMHAKOBO ropsid. BeposiTHO, OH ayman Obl Tak BCIO KHM3Hb, €CIU OBl CIy4al0 HE YTOJHO ObLIO
3a0pocuTh ero, BMecte ¢ komauaupom CepBagakoM, Ha... KOMETy. DTO KalpU3HOE CBETHIIO,
CTOJIKHYBIIHCH ¢ 3eMJIel, OTpe3ajo OT Hallel IJIaHeThl KaK pa3 TOT YYacTOK, I/Ie HaXOAWIHCh
o0a reposi, ¥ yHECJIO UX Jlajiee MO CBOEMY SJUIUINTHYECKOMY MyTH. M BOT TOrga-To JIEHILMK
BIIEpBbIE yOenuics Ha COOCTBEHHOM OIBITE, YTO KHUISITOK BOBCE HE BCIOAY OJMHAKOBO TOps.
Crenait OH 3TO OTKPBITHE HEOXKHIAaHHO, TOTOBS 3aBTPaK.

«ben— 3y Hanua BoJB! B KACTPIONIO, IOCTABUII €€ Ha IUIUTY M XKAaj, KOTla 3aKUIUT BOJA,
4YTOOBI OMYCTUTH B HEe ANIa, KOTOPHIC Ka3aJIMCh €My IYCThIMHU, TaK OHU Majo BECHIIH.

MeHee ueM yepe3 THE MUHYTHI BOJA yXKe 3aKHIIeNa.

— Yeprt nobepu! Kak orons rpeet teneps! — Bockimuknyn ben-3yo.

— He orons rpeet cunbHee, — oTBeTHI, NoaymMaB, CepBaak, — a BOJla 3aKUIAET CKOpee.

U, cuaB co cTeHbl TepMoMeTp Llenbcust, OH OIyCTHII €r0 B KUIISIIYIO BOJY.

['pamycHUK moKa3all TOJBKO MIECTHIECIT MIECTh rpaaycoB. — Oto! BockimukHyn oduuep. —
Bopa kunuT npu mecTuAecsTH IeCTH Tpaaycax BMecTo cral

— Urak, xkanurau?...

— Urak, ben-3y¢, coBeryto Tebe npoaepkaTh siilia B KUISTKE YETBEPTh yaca.

— Ho onu Oynyt kpytbie!

— Her, npyxuie, onu OyayT efBa CBapeHsbl.

[TpuunHO# 3TOTO sABJIEHHS OBLIO, OYEBUIHO, YMEHBIIEHHE BBICOTHI aTMOC(epHON 000-
704Ky, Bo3mymHbIi 1010 HaJ MOBEPXHOCTHIO MOYBBI YMEHBIIWICS MPUOIU3UTENBHO HA OJHY
TPeTh, U BOT MOYEMY BOJIA, MOJBEP)KEHHAsI MEHbIIEMY MABICHMIO, KHUIIENa MpPU IIECTHIECITH
IIeCTH Tpajaycax BMecTo cra. [loqoGHOe ke siBIeHre nMeso Obl MECTO Ha TOpe, BHICOTa KOTOPOU
nocturaer 11 000 m. U ecniut Obl y KanuTana ObU1 GapoMeETp, OH yKa3al Obl eMy 3TO YMEHbIIEHHE
BO3AYIIHOTO JIaBJICHUS.

HaOGnroneHus Halmx repoeB Mbl HE CTAHEM HOJBEPraTh COMHEHHIO: OHU YTBEPXKAAIOT, 4TO
BOJa KuIena npu 66 rpagycax, ¥ Mbl IpUMeM 3To Kak ¢akT. Ho BecbMa COMHUTENBHO, YTOOBI
OHM MOTJIM YyBCTBOBaTh ce0sl XOPOLIO B TOH pa3pekeHHON atMocdepe, B KOTOpo OHU HaXoIu-
JICb.

ABtop «CepBajiaka» COBEpIICHHO MPaBWJIBHO 3aMEyaeT, YTo MoJ00HOe sBJIEHHE HAOIIO-

nJanock Obl Ha BeicoTe 11000 M: TaM Boja, KaKk BUIHO W3 pacqua51, JICUCTBUTEIIFHO NOJDKHA
kuneTb npu 66°. Ho naBnenue atMocdepsl Ipu 3TOM JOKHO ObITh paBHO 190 MM pTyTHOTO
CTOJI02, POBHO BUETBEPO MEHbIIIE HOPMAIBHOTO. B BO3myxe, pa3pe:keHHOM 10 TaKON CTEMeHH,
MOYTH HEBO3MOXKHO JbimaTh! Beap peub MIeT o BhICOTaX, HAXOIAIIMXCS YK€ B cTpatocdepe!
MBI 3HaeM, 4TO JIETUYMKH, JOCTUTABIIME TaKOHW BBICOTHI 0€3 MAaCOK, JIMIIAINCh CO3HAHMS OT HE-
JoCcTaTKa BO3yxa, a Mexay TeM CepBaak U ero opauHapell 4yBCTBOBAIU ceOs CHOCHO. XOpo-
1o, yto y CepBajiaka moj pykoi He okaszaaoch OapoMeTrpa: HHauY€ POMAHUCTY MPUIILIOCH Obl 3a-

51 B camom JieJie, eCITi, KaK MBI CKasaiu panbiie (ctp. 162), Touka KAIIEHHs BOABI TafaeT Ha 3° ¢ MOAHATHEM Ha
KXKIBIH KIJIOMETP, TO JUTSI TOHIKECHUS TeMIIepaTyphl KUIeHus 10 66° HyxHO moaHsThcs Ha 34! 3 = okono 11 kM.
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CTaBUTh 3TOT MHCTPYMEHT IMOKAa3bIBaTh HE Ty IUQPY, KOTOPYIO OH JOJDKEH ObUI OBl MOKa3aTh
COTJIACHO 3aKOHAaM (DU3HKH.

Ecnu Obl Hamm repou momnaay He Ha BooOpaxkaeMyro KOMETY, a, Hanpumep, Ha Mapc, rae
aTMocgepHoe naBieHue He npesbimaet 60 — 70 MM, UM pUIUTIOCH OBl UTH €I11e MEHee ropsiunit
KHIISITOK — Bcero B 45 rpanycos!

Hao0GopoT, oueHb rops4ymidi KUISATOK MOKHO MOJIYYUTh Ha JHE TIIyOOKHX IIaxT, TJe JaBje-
HHUE BO3JlyXa 3HAYUTEJIBbHO OO0JIbIIe, YeM Ha nmoBepxHocTu 3emiH, B maxrte riyounoro 300 M Bo-
na kunut npu 101°, va rry6une 600 m — mpu 102°.

[Ipy 3HAYUTENTHHO MOBBHIIIEHHOM JABJICHUM 3aKHUIIAET BOJA M B KOTJIE MAapOBOM MAaIIMHBI.
Hanpuwmep, npu 14 armocdepax Boaa 3akunaer npu 200 rpagycax! HanpoTus, moa KOJI0K0JIOM
BO3/YIIIHOTO HAacoca MOXHO 3aCTaBUTh OypHO KHUIETb BOJY IpPHU OOBIKHOBEHHOM KOMHATHOU
TeMIepaType. Nojydasi KKHIATOK» Bcero rpaaycos B 20.

I'opsiumii nen

Ceifyac mia pedb 0 MPOXJIATHOM KUMIsATKe. EcTh 1 emie 60see yauBUTENIbHAS BEIlb. TOps-
quii iel. Mbl IPUBBIKIU TyMaTh, YTO BOJA B TBEPJIOM COCTOSIHUU HE MOXKET CYIIECTBOBATH MPH
temnepatype Boitie 0°. MccnenoBanus anriuiickoro ¢pusuka bpumkmena nokasaim, 4To 3TO He
TaK: MOJ BeChbMa 3HAYUTENBHBIM JIaBIICHUEM BOJIa TIEPEXOIUT B TBEPAOE COCTOSHUE M OCTAETCS
Takoi mpu Temreparype 3HauuTenbHO Bbiie 0°. BooOme bpumkmen mokaszan, 4To MOXET Cy-
[IECTBOBATh HE OJIUH COPT JIbJia, @ HECKOJbKO. TOT N, KOTOPBI OH Ha3bIBaeT «IbI0M Ne 5»,
noJrydaeTcsl moJx 4ynoBuIHbIM aaBineHueM B 20 600 atmocdep u ocraeTcss TBEpAbIM MPU TEM-
neparype 76° C. OH oGxer Obl HaM TaNbIbI, €CU OBl MBI MOTJIHM JIO HEro JOTpoHYThCcs. Ho
MIPUKOCHOBEHHE K HEMY HEBO3MOXHO: Jieq] Ne 5 oOpa3yercs o 1aBIeHHEM MOIIHOTO IMpecca B
TOJICTOCTEHHOM COCYJIe U3 JIY4IIel CTanu. YBUIETh €r0 WIH B3SITh B PYKH HENb3sl, © O CBOKCT-
BaxX «TOPSYETO JbJa» Y3HAIOT JIUIIh KOCBEHHBIM 00Pa30M.

JIt00OMBITHO, YTO «TOPSYUM Jiea» TUIOTHEE OOBIKHOBEHHOTO, TUIOTHEE IaKe BOJIBI. €ro
ynenbHbli Bec 1,05. OH nomkeH Obl1 ObI TOHYTH B BOJIE, MEKIY TEM Kak OOBIKHOBEHHBIH Jie]l B
HEl MaBaer.

Xous01 U3 yris

[TonmyyeHue u3 yrias He jkapa, a, HapPOTUB, X0JO/a HE SIBJIETCS YEM-TO HECOBITOUHBIM:
OHO Ka)KIOJHEBHO OCYIIECTBISETCS HAa 3aBOJAX TAK HA3bIBAEMOI'O «CYXOIO JIbAa». YTOJb CXKH-
raercs 371ecb B KOTJIax, a 00pa3ylolUHics bIM OUYHILACTCS, IPUUYEM COAEPKAIIMNACA B HEM YT-
JIEKUCIIBIN a3 yJaBIMBAETCS LIEJIOYHBIM pacTBOPOM. Bbiiensemelil 3aTeM B YMCTOM BUJIE ITyTEM
HarpeBaHUs YIJIEKUCIIBIN Ta3 PU MOCIEAYIOLIEM OXJIAXKACHUN U CKATUH NIEPEBOIUTCS B KHUAKOE
cocrostHue noa nasieHueM 70 atMocdep. ITo — Ta KUAKAs YIIEKUCIOTa, KOTOpask B TOJICTO-
CTEHHBIX OaJZIOHAX JOCTaBISETCS HA 3aBOJbI HMIMIYYMX HAUTKOB U YNOTpeONseTcs A Mpo-
MBILIUIEHHBIX HaJoOHOCTeH. OHa JOCTaTOYHO XOJIOJHA, YTOOBI 3aMOPO3UTh IPYHT, KaK JAE1aJI0Ch
IpU COOPYKEHHMH MOCKOBCKOT'O METPO; HO Ul MHOTHX IieJiell TpeOyeTcs pacrosararh yrileKu-
CJIOTOM B TBEPAOM BUJE, TEM, UTO HA3bIBAECTCS CYXUM JIBJIOM.

Cyxoii nen, T. €. TBepAas YIIEKUCIOTa, MOIydaeTcs U3 JKUAKOU MpHU OBICTPOM ee Hcrape-
HUU II0Jl YMEHBILIEHHBIM JAaBiieHneM. Kycku cyxoro JjipJja 1o BHEIIHOCTH HAIIOMUHAIOT CKOpPEe
IPECCOBAHHBINA CHET, HEXENHU Jiel, U BoOOIIe BO MHOI'OM OTJIMYAIOTCS OT TBEPIOIl BOABL. YTie-
KUCIIBIH Jies1 TshKeiee 0OBIKHOBEHHOT'O JIbJia M TOHET B Bojie. HecMOTpst Ha upe3BbIYaliHO HU3KYIO
temrepaTypy (MuHyc 78°), X0JI0/ €ro He OIIyIIaeTcs NajbllaMH, eClId OSpEeKHO B3ATh KYCOK B
pYKHU: 00pa3yrouuiics Npu CONPUKOCHOBEHUH € HAILIUM TEJIOM YIVIEKUCIIBIN a3 3allUIIaeT KOXKY
oT AeicTBus Xonoa. JIub cxxaB OpyCOK CyXOoro Jb/ia, Mbl pUCKYEM OTMOPO3HTH MaJbIIbL.

Ha3Banue «cyxoil jiea» 4pe3BbIYaiiHO YJa4HO MOJUYEPKHUBAET IJIaBHYIO (U3UYECKYIO 0CO-
OeHHOCTB 3TOro Jbja. OH AEHCTBUTEIBHO HUKOT/Ia MOKPHIM HE ObIBAE€T M HUYETO HE YBJIAKHSCT
Kpyrom ce6s. Ilon BIMsHHEM TEMIOTHl OH MEPEXOIUT cpa3y B ra3, MUHYs JKUIKOE COCTOSHHE!
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CYIIECTBOBAThH B )KHMJIKOM BH/JIE YIJIEKHCIOTA O JaBIEHUEM B OJIHY aTMOC(hepy HEe MOXKET.

OTta 0c0OOEHHOCTH CYXOTO JIbJla BMECTE C €ro HU3KOW TEMIIepaTypoil JenaeT ero Hesame-
HUMBIM OXJIQJIUTEJIbHBIM BEIIECTBOM JJISi MpaKTHUeCKUX HamoOHoctell. [IpomaykTel, coxpaHse-
MBbI€ IIPU IIOMOIIY YIJIEKUCIIOTO JIbJIA, HE TOJIBKO HE YBJIAXKHAKOTCS, HO 3AIUMILAIOTCS OT MOPYU
eIle ¥ TeM, YTO 00Pa3yIOIUICS YIIIEKUCIbIA a3 sSBIsSETCS CPEeloi, MPENnATCTBYIONICH pa3BUTHIO
MHUKPOOPIraHHU3MOB; ITO3TOMY Ha MPOAYKTaX HE MOSBILETCS IyleceHu u OakTepuil. HacekoMmeie u
IPBI3YHBI TaK)KE€ HE MOTYT XKUTh B Takoil armocepe. Hakonen, yriekuciaora sBIseTCs HaJexX-
HBIM IIPOTHBOMOXKAPHBIM CPEJCTBOM: HECKOJIBKO KYCKOB CYXOTO JIbJia, OPOIICHHBIE B TOPSIIHIA
OeH31H, TacsiT OroHb. Bee 310 obecneunsno cyxomy Jibay CaMoe IUPOKOE NMPUMEHEHHE B MPO-
MBIIIUICHHOCTH U B JIOMAaIllHEM 00UXO7Ie.

NmaBa Bocbmasa. MAFHETU3M. SJNIEKTPUYHECTBO.

«JI100A1Iui KaMeHb»

Takoe mosTHyeckoe Ha3BaHUE JAJIH KUTANIbl €CTECTBEHHOMY MarHuty. JIro0samuii kaMeHb
(Try-1mm), — TOBOPAT KUTAWIbl, — MPUTATUBACT KEJIe30, KaK HEKHAash MaTh MPUBJICKAET CBOUX
neredl. 3ameuaTeNnbHO, YTO Yy (paHIly30B — HApoAa, KUBYLIETO Ha MPOTHUBOIIOJIOKHOM KOHIIE
Craporo CBera, Mbl BCTpEYaeM CXOJHOE Ha3BaHME ]Il MAarHUTAa: (paHIy3CKOE CIOBO «aimant»
O3HAYaeT U «KMArHUT», U «IIOOSIIUN».

Cuna 3T0ii «I00BU» Y €CTECTBEHHBIX MArHUTOB HE3HAYMUTENbHA, U TOTOMY OY€Hb HAaUBHO
3BYUUT I'pEUYECKOEC Ha3BaHUE MAarHUTa — «TE€pKyJecoB KameHb». Ecnu oburarenu apeBHei -
Ja/ibl TaK MOPAKAINCh YMEPEHHOM CUIJION MPUTSKEHUSI €CTECTBEHHOIO MAarHUTa, TO YTO CKa3allu
Obl OHM, YBUJIEB HA COBPEMEHHOM METAJLTYpPIHUECKOM 3aBOJI€ MarHUTHI, OJHUMAIOLINE TIIBIOBI
B 1enbie ToHHBI BecoM! IlpaBma, 3TO HEe ecTeCTBEHHBIE MAarHUTHI, @ «3JIEKTPOMArHUTHI», T. €.
JKEJIE3HbIE MACChl, HAMATHUYEHHBIE JJIEKTPUYECKUM TOKOM, IPOXOIALIUM II0 OKPYXKAIOLIEH UX
obmoTke. Ho B 000oux cityuasx JeicTByeT Cuiia OJHON M TOH e MPUPOJIbl — MArHETU3M.

He cienyer nymarb, 4TO MarouT JEHCTBYET TOJIBKO Ha Kele30. ECTh psn apyrux ten, Ko-
TOpBIE TOXKE UCTIBITHIBAIOT Ha ce0e IeHCTBHE CMIIBHOTO MarHUTa, XOTs M HE B TaKOH CTENEHH,
Kak jkene30. MeTajulbl: HUKeJb, KOOAJIbT, MapraHell, IjaTuHa, 30J10T0, cepedpo, aTlOMUHUN — B
cnaboil CTereHu NMPUTIAruBaroTcs MarHuToM. Eie 3ameudarenbHee CBOWMCTBA TaK HAa3bIBaEMbIX
JUaMarHATHBIX TEJI, HAIPUMEpP LMHKA, CBUHIA, CEPbl, BUCMYyTa. 3TU Tela OTTAJIKUBAIOTCS OT
CHJIBHOTO Maruural

KuakocT U ra3pl TakKe HCIBITHIBAIOT Ha ce0e MPUTSDKEHUE WK OTTAIKUBAaHWE MAarHuTa,
npaBjia, B BecbMa ciaa0oil CTeNeHu; MarHuT JOJDKEH OBITh OYeHb CHIIEH, YTOOBI MPOSIBUTH CBOE
BIIMSIHUE HA 9TH BellecTBa. UMCTHIN KUCIOPOJ, HAIpUMEp, MPUTATUBAECTCS MarHUTOM; €CJIM Ha-
IIOJIHUTH KUCIIOPOJOM MBUIBHBIM IY3bIPb U IMOMECTUTH €r0 MEXJY IOJIOCAMU CHIIBHOTO JJIEK-
TPOMAarHuTa, IMy3bIpb 3aMETHO BBITSHETCS OT OJHOTO IOJIOCA K JPYrOMYy, pacTArMBaeMblid He-
BUJIMMBIMM MarHUTHBIMH cuiamu. [lmamst cBeun Mexay KOHIAMU CHJIBHOIO MarHMTa U3MEHSET
CBOIO 00BIYHYIO (DOpMY, IBHO OOHAPY)KHBAsi YyBCTBUTEIBLHOCTh K MAarHUTHBIM ciiiaM (puc. 90).
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Pucynox 90. [Tnams cBeun MEXAY MOJTIOCAMU SIIEKTPOMArHHUTA.

3amaya o koMIace

MBI IPUBBIKIIM IyMaTh, YTO CTpesiKa KoMIlaca Bcernaa oOpaiieHa oJHUM KOHIIOM Ha CeBep,
ApyruM — Ha or. Ham nmokaxeTcs mo3TomMy COBEPLICHHO HECYPa3HbIM CIEAYIOIIUNA BOIPOC: Te
Ha 36MHOM IlIape MarHUTHas CTPEJIKa MOKa3bIBAET HA CEBEP 0OOMMU KOHIIaMU?

U eme Hernernee Mpo3BYYUT BOMIPOC: I/Ie HA 3€MHOM IlIape MarHuTHas CTpeiIKa 0O0OUMHU
KOHI[aMH{ TIOKa3bIBAET Ha IOT?

BbI roTOBBI yTBEpKAATh, YTO MOJOOHBIX MECT HA HAIlled IJIaHEeTe HEeT U ObITh HE MOJKET.
OnHako e OHU CYIIECTBYIOT.

BcnomHuTe, 4TO MarHUTHBIEC MOJIIOCHI 3€MJIM HE COBIAJAIOT C €€ reorpaduyeckuMu Io-
JIFOCAMHU — U BbI, BEPOSATHO, CaMH JIOTaJIaeTeCh, O KaKMX MECTaxX Halleil IUIaHeThl UJIeT B 3a7aye
peub. Kyna Oyzer mokasplBaTh CTpejKa KOMIIaca, MOMEIIEHHAs Ha FOKHOM reorpapuuecKkoM
nositoce? OnuH ee KoHel OyAeT HalpaBlieH B CTOPOHY OJIMKaMIIEro MarHUTHOTO TOJIIOCA, JpY-
roif — B MPOTUBOMOJIOKHYI. HO B Kakyro Obl CTOPOHY HU MATH OT FOXKHOTO T'eorpapuuecKoro
I0JIFOCA, MBI BCerJa Oy/eM HaIpaBJIATHCS HA CEBEpP; APYroro HampaBJCHUS OT FOXKHOTO Teorpa-
¢uueckoro moiyoca HET, — KPYrOM HEro BCIOAY ceBep. 3HAYUT, MOMEIICHHAs TaM MarHUTHas
cTpenka OyAeT MoKa3bIBaTh ceBep 0O0MMH KOHIIAMHU.

TouyHO Tak *e cTpeinka Komraca, IepeHEeCEeHHOT0 Ha CEBEPHBIN reorpauueckuil moJoc,
00OMMH KOHIIaMH JIOJKHA TIOKa3bIBaTh Ha IOT.

JIMHUM MATrHMTHBIX CIJI

JIro6onbITHYIO KapTUHY M300paxaeT puc. 91, BocriponsBeeHHbIH ¢ oTorpaduu: ot pyku,
MIOJIO’)KEHHOM Ha TOJIIOCHI 3JIEKTPOMAarHuTa, TOp4yaT BBEPX IYYKH KPYMHBIX T'BO3J]IEH, CIOBHO
*ecTkue BoJiockl. Cama 1o cebe pyka COBEpIIEHHO HE OIIYIIAeT MarHUTHOW CHJIBI: HEBUAMMBIE
HUTH MPOXOJAT CKBO3b HEE, HUUEM HE BBbIJaBasi CBOErO MPUCYTCTBUS. A Kelle3Hble TBO3/H IO-
CIIYLIHO MOJUYMHSAIOTCS €€ BO3JEHCTBHIO M PacIoyiaraloTcs B ONPEAETICHHOM MOopsaKe, oOHapy-
JKUBasl TIepe]] HAMU HalpaBJIeHUE MarHUTHBIX CHIL.

VY 4yenoBeka HET MarHUTHOTO OpPraHa YyBCTB; MOSTOMY O CYIIECTBOBAaHMM MAarHUTHBIX CHJI,

KOTOPBIC OKPYXAKOT MAaruvT, Mbl MOXXEM JIMIIb IIOFa,Z[BIBaTBCH52. O,[[HaKO HETPYAHO KOCBCHHBIM

52 HeGe3bIHTepecHo mpeacTaBuTh cede, YTO MepeXuBaM ObI MBI, €Clii OBl 001aaay HeTOCPEACTBEHHBIM Mar-
HUTHBIM 9yBCTBOM. Kpe#mmo ymanock, Tak ckazaTh, NPUBUTH pakaM poOja MarHUTHOro 4yBcrtBa. OH 3aMeTHi, 4To
MOJIO/IbIC PAKU 3aCOBBIBAIOT ce0E B yXO MaJICHBKME KaMEMIKH; 3TH KaMEIIKd CBOUM BECOM JCHCTBYIOT HA YyBCTBHU-
TEJIBHBIM BOJIOCOK, SIBJISTIOIIMICS COCTABHOW YacCThIO OpraHa paBHOBECHs paka. [1oqoOHBIE jke KaMeIlKH, Ha3bIBae-
MBIE OTOJIMTaMHM, IMEIOTCS U B yX€ 4eJIOBeKa, MOOIN30CTH OT OCHOBHOT'O OpraHa cityxa. JIeficTBysl B HanpaBICHUH
BEPTHUKAJIH, 3TH KaMEIKH YKa3bIBAIOT HAIIPaBJICHUE CHJIBI TsDKECTH. BMecTo kamemkoB Kpeluib momioxus pakam
JKEJIE3HBbIE OMWIIKY, Yer0o OHM He 3aMeTWIH. [Ipu nofgHeceHnn MarauTa K paky MOCIEIHUI pacnonaraics B IIOCKO-
CTH, TIEPICHAUKYISIPHON K CIararoniell i3 MarHUTHOM CHIIBI ¥ CHITBI TSDKECTH.

«B mociieHee BpeMsi COOTBETCTBYIOLIHME ONBITHI B M3MEHEHHOW (hOpME yAaIoch MPOU3BECTH M HAJl YETOBEKOM.
Kenep npuxiienBan HeOONMbIINE XKeIe3HBIE YACTHIBI K YITHOH OapaOaHHOM IepernoHke; 6aarogapst 3ToMy yXo BoOcC-
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o0pa3oM 0OHapyKUTh KapTUHY pacnupeieieHus 3Tux cui. Jlydiie Bcero caenarb 3TO C MOMO-
LIBI0 MEJIKUX JKEJIE3HBIX OMUIIOK. HachIbTe OMUIIKKM TOHKUM POBHBIM CJIOEM HA KYCOK I'JIaJIKOTO
KapTOHa WM Ha CTEKJIIHHYIO TUIACTHHKY, MOJABEANUTE TOJ KApTOH WM TUIACTHHKY OOBIKHOBEH-
HBIA MAarHUT M BCTPSIXMBANTE OMUIIKY JISTKUMHU yaapaMu. MarHUTHbIE CHIIBI CBOOOIHO MPOXOIST
CKBO3b KapTOH M CTEKJIO; CIIE[OBATENIbHO, JKEIE3HbIE ONUJIKU O] IECHCTBHMEM MarHuTa Hamar-
HUTATCS; KOTJa Mbl BCTPSIXUBAEM HUX, OHU HAa MTHOBEHUE OTIEIAIOTCA OT IUIACTUHKUA U MOTYT
10/, IE€HCTBUEM MAarHUTHBIX CHWJI JIETKO IIOBEPHYTBCS, 3aHSB TO IIOJIOXKEHUE, KOTOPOE IpUHsIA
Obl B TaHHOM TOYKE MarHUTHAas CTPEJKa, T. €. BJIOJb MarHUTHOM «CHUJIOBOM JIMHUN». B pe3yinb-
TaTe OIMWJIKHM pacCIoJIaraloTcs psjiaMH, HArJsiIHO OOHApyKUBas paclpelesieHHe HEBUIMMBIX
MarHUTHBIX JTUHUH.

Pucynox 92. PacnonoxeHue jKele3HbIX OMMJIOK Ha KapTOHE, IMOKPHIBAIOIIEM IIOJIIOCHI
marnuTa. (C gportorpadumn.).

[TomecTuM HajJ MarHUTOM Hally IUIACTHHKY C OTMJIKAMH M BCTPSIXHEM ee. Mbl MOJy4uM
¢burypy, n3obpaxeHnnyro Ha puc. 92. MarHUTHbIE CUIIBI CO3/IAI0T CIOXKHYIO CUCTEMY M30THYTBIX
TUHUNA. BBl BUaMTE, KaKk OHH JIYYHCTO PAcXOJATCS OT KaXIOro IOJICa MAarHUTa, KakK OIMMJIKH
COEIMHAIOTCS MEXAy co00ii, 00pa3ys TO KOPOTKHE, TO JJTUHHBIE AYTH MEXAY 000MMH OIIOCa-
MU. JKene3Hble ONMUIKK BOOYHMIO MOKA3bIBAIOT 3/IECh TO, YTO MBICIEHHO PUCYET Iepen coOoro
(GU3UK ¥ YTO HEBUIUMBIM 00pa30M MPHUCYTCTBYET BOKPYT KaXKJI0T0 Maruuta. Yem Oimke K mo-
JIFOCY, TEM JIMHUM OMWJIOK TYIIE ¥ YeT4e; HAIIPOTHB, C YAAJICHUEM OT IOJII0Ca OHU Pa3pexaroTcs
U YTPayMBaIOT CBOIO OTYETIMBOCTH, HATJIAJHO JIOKA3bIBasi OCJAbJeHHE MAarHUTHBIX CHJ C pac-
CTOSIHUEM.

Kak HaMarHH4HBaeTCHa CTAJIb?

YroObl OTBETHTh Ha 3TOT BOIPOC, KOTOPBHIA YaCTO 3aJal0T YUTATENH, HAIO Pa3bsICHUTH
IPEeX/Ie BCETro, YeM OTIMYACTCS MAarHUT OT HEMarHUTHOro Opycka cranu. Kaxaplil atom sxenesa,
BXO/ISILIETO B COCTAB CTAJIM — HAMarHU4YE€HHOW MJIM HEHAMarHM4EeHHOW, — Mbl MOKEM IIpE/ICTaB-
JATh ce0e Kak MaJeHbKHI MarHWTHK. B cranu HeHaMarHMYeHHON aTOMHbIE MAarHUTHUKU Pacro-
JIOKEHbI OECTIOPSIOYHO, TaK YTO JEHCTBUE KAKIAOTO YHHUUYTOXKAETCS MPOTUBOIOJIOKHBIM JEUCT-
BHEM 00paTHO pacrosiokeHHoro marautuka (puc. 93, a). HanpoTuB, B MarHure BCE JJIEMCH-
TapHbIe MAarHUTUKU PACIOJIOKEHBI YIIOPSI0UYEHO, OJTHOUMEHHBIMH MOJIFOCAMU B OJJTHOM M TOM XKe
HanpaBJIeHUH, KaK MoKa3aHo Ha puc. 93, 0.

NPUHUMAIO KOeOaHusi MAarHUTHOMN cHbl Kak 3ByK». ([Ipod. O. Bunep.).
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Pucynox 93. a — pacnosyio’xeHre aTOMHBIX MarHUTUKOB B HEHAMAarHMYEHHOM MOJOCKE CTa-
7M; 6 — TO )K€ B HAMarHM4EeHHON CTallM; B — ACHCTBHE MOJIIOCA MAarHUTA HAa aTOMHbIE MAaTHUTHUKH
HaMarHU4uBaeMOM CTalIH.

Yro e mpOMCXOJUT B KyCKE CTalli, KOTJla €ro HaTHparoT MarHuToM? CHIION CBOEro Mpu-
TSOKCHHUSI MarHUT TTOBOPAYMBACT JIEMEHTAPHBIE MArHUTUKU CTAJIbHOTO OpycKa OJHOMMEHHBIMH
MOJIIOCAMH B OJTHY M Ty ke CTOpoHy. Puc. 93, 6 HarisigHO MmoKa3bIBaeT, KaK OTO MPOMUCXOIMT:
AJIEMEHTApHbIE MAarHUTHUKHU MMOBOPAYMBAIOTCS CHayaja IOKHBIMU MOJIOCAMU K CEBEPHOMY I10-
JIIOCY MarHuTa, a 3aTeM, KOTJa MarHUT OTBOJAMTCS Jajee, pacrojaraloTcs BJIOJb M0 Harpasiie-
HUIO €T0 JBIKEHUS, I0KHBIMU MOJIIOCAMH K cepelnHe Opycka.

OTcrozia J1IeTKO MOMNATh, KaK Halo ACHCTBOBATh MAarHUTOM IPUM HaMarHM4YMBaHUU Opycka
CTaJIM. HAJ0 NPUCTABUTh K KOHIy OpycKa OJMH MOJIOC MarHuTa M, IJIOTHO MPHXKUMAsi, BECTH
MarHuT BJOJb Opycka. DTO OJMH W3 MPOCTEHIINX W IPEeBHEUIIMX NPHUEMOB HaMarHUYUBAHUS,
TOJHBIM, OJIHAKO, JUIA MOJYYEHHUS JIMIIb CIaObIX MarHUTOB HeOOdbIOro pasmepa. CuilbHBIC
MarHuThl MOXKHO TOCTPOUTH, UCIIOJIB3YsI CBOMCTBA AJIEKTPUYECKOTO TOKA.

Hcnoannckue IJCKTPOMArHMThI

Ha meramnyprudeckux 3aBojiaX MOXHO BHJAETh 3JEKTPOMArHUTHBIE MOABEMHBIE Kparlbl,
NePEHOCAIINEe OTPOMHBIE Tpy3bl. Takue KpaHbl OKa3bIBAIOT MPH MOABEME U MEPEMELICHUN JKe-
JIE3HBIX MacCc HEOLEHUMBbIEC YCIIYTH Ha CTAJICTUTCHHBIX U TOMY MOJ0OHBIX 3aBOJIaX. MaccHUBHbIE
JKeJle3HbIe TTIBIOBI WIIM YacTH MAaIllMH B JIECSATKM TOHH BECOM C YZAOOCTBOM NEPEHOCSATCS STUMH
MarHUTHBIMH TIOABEMHBIMU KpaHaMu Oe3 NpHKperuieHus. TouHO Tak ke MepeHoCsIT oHu 0e3
SLIMKOB M YIAKOBKU JIUCTOBOE K€JI€30, IPOBOJIOKY, TBO3/IH, KEJE3HBII JIOM U JIpyrue Matepua-
JIBI, TIEPEHOCKA KOTOPBIX HHBIM CIIOCOOOM NOTpeboBaja Obl HEMAJIO XJIOTOT.

Ha puc. 94 u 95 BBl BuauTe mnepen co00k0 3Ty MoJjie3Hyto cinyx0y maraurta. Kak xmonot-
JMBO ObUIO OB COOMPATh U MEPEHOCUTH Ky4y JKEJIEe3HBIX IUIUTOK, KOTOPYIO pa3oM coOpai u Ie-
peHec MOTy4uii MarHUTHBIM MOJBEMHBIM KpaH, M300paXkeHHbIM Ha puc. 94; 31ech BbIroga He
TOJILKO B 3KOHOMHUU CHJI, HO sI B YIIPOLIeHUH camoit paboTsl. Ha puc. 95 BBl BuauTe, Kak mar-
HUTHBIM KpaH MEPEHOCUT JaKe YIIaKOBaHHbIE B OOYKaxX I'BO3]M, cpa3y MOJAHMUMAS IO HIecTh 00-
yek! Ha 0JJHOM TOJNBKO METauTypru4eckoM 3aBOJie YeThIpe MAarHUTHBIX KpaHa, KaXIbId U3 KO-
TOPBIX MOXKET NEePEHOCUTH Cpa3y ECATh PEIbCOB, 3aMEHSIOT PYYHOI Tpy/ ABYyXcOoT pabounx. He
Ha/10 3a00TUTHCS O MPUKPETIIICHUH 3TUX TSDKECTEH K MOABbEMHOMY KpaHy: MOKa HJET TOK B 00-
MOTKE 3JIEKTPOMAarHuTa, 70 TeX Mop HU OJAMH OCKOJIOK HE YIaJeT ¢ HEero.

Ho ecnu Tox B 00MOTKe mouemy-ubo mpepBeTcs, aBapus Hen30OexHa. Takue ciryyau BHa-
yane ObBanu. «Ha olHOM aMepHKaHCKOM 3aBOJIE, — YMTAEM Mbl B TEXHHYECKOM KypHale, —
AJIEKTPOMArHUT MOJHUMAI JKeJIe3Hble OOJIBAHKH, MMOJABO3UMBIE B BaroHax, U Opocai UX B I€Yb.
BHe3anHo Ha snekTpoctaniuu Huarapckoro Bojonaza, mojaroniei ToK, YTo-T0 CIYYHIOCh, TOK
ObUT IIPOpPBaH; Macca MeTaljla CopBajlach € 3JEKTPOMArHUTa U BCEH CBOEH TSXKECThbIO OOpYIIHU-
Jack Ha rojiopy pabodero. YtoObl m30exaTh MOBTOPEHUs MOJOOHBIX HECUACTHBIX CIy4yaeB, a
TaKXe C IeJIbI0 COKOHOMHTD MOTPEOIeHNE FIMEKTPUUECKON SHEPIHUH, MPU 3JEKTPOMArHUTAX YCT-
pauBaroTcsi ocobble mpucnocoOnenus. [locie Toro kak nepeHocuMble MPEAMETHI MOTHATHI Mar-
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HUTOM, COOKY OIYCKAIOTCSI U IUIOTHO 3aKpBIBAIOTCS NMPOYHBIE CTANbHbIC MOIXBATKU, KOTOpHIE
3aTE€M CaMM IOANEPKUBAIOT IPY3, TOK XKE BO BpeM}I TpaHCHOpTI/IpOBKI/I IIPEPBIBACTCS.

Pucynox 95. 3neKTp0MarHHTHHH MO TBEMHBIH KpaH MEPEHOCAIINNA OOUKH C TBO3IIMU.

[TonepeyHUK MEKTPOMArHUTOB, N300pakeHHBIX Ha puc. 94 u 95, nocturaet 1, 5 M; kax-
IBIil MArHUT CIIOCOOEH MOAHATH 10 16 ToHH (ToBapHbIi BaroH). OAWH TaKOH MarHUT HEPEHOCHUT
3a cyrku 6osee 600 ToHH rpy3a. ECTb 37eKTpOMarHuThl, CiocOOHbIE MOAHATE CPa3y 10 75 TOHH,
T. €. IeJbli napoBo3!

[Ipu B3ryIAge Ha Takylo pabOTy 3JEKTPOMArHUTOB Y HMHOTO YHTATElNs, OBITh MOJKET,
MEJIbKHYJIa MBICHIb. KaK yZ00HO ObLIO OBl MEPEeHOCUTH MPH MOMOIIM MAarHUTOB PAaCKaJCHHbIC
xene3nple OonBanku! K cokaneHuto, 3To BO3MOXKHO TOJBKO JI0 M3BECTHOW TEMIIEpaTyphl, TaK
KaK pacKaJeHHOE ene30 He Hamarumuusaercs. Harpersiii 1o 800° marHuT yrpauuBaeT mar-
HUTHBIE CBOMCTBA.

CoBpeMeHHass TEXHUKAa METaNI000pabOTKH HIMPOKO IMOJIB3YETCS NEKTPOMArHUTAMU JUIs
yIep>KaHUs M MPOJBIKEHUS CTAIbHBIX, JKEJIE3HbIX M YYTyHHBIX H3Aenauil. CKOHCTPYHPOBAHBI
COTHH Pa3JIMYHBIX MATPOHOB, CTOJIOB U APYTUX MPHUCIIOCOOICHUH, 3HAYUTENHHO YIPOIIAIOUINX U
YCKOPSIIOIIUX 00paboTKy.

MaruutHbie (OKYChI

Cunoii 3MeKTPOMAarHUTOB TMOJIB3YIOTCS MHOT/A U (POKYCHUKH; JIETKO MPEJICTaBUTh, KaKHe
s deKTHBIE TPIOKH MPOJEIBIBAIOT OHU C MOMOIIBI0 3TOW HEBUAMMOW cuibl. Jlapu, aBTOp U3-
BECTHOW KHHUIU «IJEKTPUUYECTBO B €0 MPUMEHEHHUAX», MPUBOJUT CIEIYIOIINI paccka3 0JHOTO
¢bpaniy3ckoro (OKyCHHUKA O TPEACTaBICHUH, TaHHOM UM B Ambkupe. Ha HeBe)KeCTBEHHBIX 3pH-
Tenel Gpokyc Mpou3Ben BIEUATICHHE HACTOSIIETO YapoIeHCTBA.

«Ha cnene, — pacckaspiBaeT (POKYCHHK, — HAXOJUTCS HEOOJBINON OKOBAHHBIN SIIHUK C
PYYKOHM Ha KpbILIKE. S BBI3bIBAIO U3 3PUTEIIEN YEIIOBEKA NOCUIbHEE. B OTBET HA MOW BBI30B BbI-
CcTynuia apad CpeaHero pocTa, HO KPEMKOTro CIOXKEHUS, MPEICTaBISIONINA cO00i apaBUIICKOTO
repkyneca. BeIxonuT oH ¢ 60JpbIM U CaMOHAJAECSTHHBIM BHJIOM W, HEMHOTO HACMEIIMBO YIbIOa-
SICh, OCTAHABJIMBAETCSI OKOJIO MEHS.

— OueHb Bl CUJIIbHBI? — CIIPpOCHUII 4 €TO, OTTIAACB C HOT' 10 T'OJIOBHI.
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— Jla, — oTBeyan oH HEOPEXKHO.

— YBepeHb!I JIM BBI, UTO BCETJ]a OCTAHETECh CHIIbHBIM?

— CoBepleHHO yBEpEH.

— Bl ommbaerech: B 0JHO MIHOBEHHME OKa S MOTY OTHSTh y Bac CHIIY, M BBl C/EJaeTeCh
ciabbIM, 110100HO MaIoMy peOEHKY.

Apal npe3pHuTenbHO YIBIOHYIICS B 3HAK HEJJOBEPHSI K MOMM CJIOBaM.

— Ilopoiiaute crona, — ckazai s, — U MOAHUMHUTE ALIIUK. Apad HarHyics, TOJHSI SIIUK U
BBICOKOMEPHO CIPOCHI:

— bonbiie Huuero?

— ITogoxuTe HEMHOXKKO, — OTBeUal 5. 3aTeM, IPUHIB CEpPbE3HbIN BUJ, 5 CAeTal MMOBEIIU-
TEJIbHBIN KeCT U MPOU3HEC TOPKECTBEHHBIM TOHOM:

— Brl Teneps cnabee xxeHimuHbl. [TonpoOyiTe CHOBA MOAHATH SIIHUK.

Cuay, HUCKOJIBKO HE yCTpallach MOUX 4ap, OISTH B3SJICS 3a SIIMK, HO Ha ATOT pa3 SIIUK
OKa3bIBAaCT COIMPOTHUBIICHUE U, HECMOTPS HAa OTYAsHHbIC YCHIIUS apaba, OCTAeTCsl HEMOBHKHBIM,
CJIOBHO MPHUKOBAHHBIN K MeCTy. Apab CHIUTCS MOAHATH ALIMK C TAKOW CHIIOHN, KOTOPOW XBaTUIIO
ObI JJIs1 TOIHATHUS OTPOMHOM TSDKECTH, HO BCE HalpacHO. Y TOMJIGHHBIH, 3alIbIXaBIIUCh U Cropas
OT CThI/1a, OH, HAKOHEIl, OCTaHaBIUBaeTcs. Tenepb OH HAaUMHAET BEPUTh B CUITY YapOACHUCTBAY.

Cexper yapojieiicTBa MpeaCTaBUTENS «IIMBUIN3ATOPOB» ObLT IpocT. JKeneznoe JHO SAIMKa
MIOMEIICHO Ha TOCTaBKe, MPECTABIAIONICH MOIOC CHIIBHOTO 3JeKTpoMarauTa. [loka Toka Her,
ALK TOJHATh HETPYIHO; HO CTOUT IYCTUTh TOK B OOMOTKY 3JIEKTPOMAarHuTa, YTOOBI SIIUK
HEJb3s1 OBIJIO OTOPBATh YCUIMAMHU 2 — 3 YETIOBEK.

Marsaur B 3eMJIeAeJIuH

Eme J00OMBITHEES TA MOJIE3HAS cny>1<6a, KOTOPYIKO HECET MAriuT B CCJIILCKOM XO03SMCTBE,
rnomoras 3eMJICACJIbIly OYHNIIaTh CEMCHA KYJIbTYPHBIX paCTCHI/Iﬁ OT CEMSH COPHSIKOB. COpHHKI/I
06J'IaI[aIOT BOPCUCTBIMH CEMCHAMU, LCIJIAIOMIMMUCH 3a HICPCTH IIPOXOAAIUX MUMO KUBOTHBIX U
6J1ar0nap51 9TOMY pacCIIpOCTPAHAIONIUMHUCA HAJICKO OT MAaTCPUHCKOI'O PACTCHUS. D10l ocobeH-
HOCTBIO COPHSKOB, BBIpa60TaBIJ.IefIc5[ Y HUX B TCUCHUC MUJIJIMOHOB JICT 60pB6BI 3a CylieCTBOBaA-
HHE, BOCIIOJIL30BAIaCh CEIbCKOX03SIMCTBEHHAS TEXHUKA MJIS TOTIO, 4TOOBI OTACIINTDL C IIOMOIIIBIO
MaraiTa mepoxXoBaTbIC CEMCHA COPHAKOB OT INIaAKHUX CCMSH TAaKHUX IMOJIC3HBIX paCTeHHﬁ, KakK
JICH, KIJICBCP, JIIOLCPHA. Ecnu 34COPCHHBIC CCMCHA KYJIBbTYPHBIX paCTeHI/Iﬁ 00CHINATh KEJIC3HBIM
MOPOIIKOM, TO KPYIIMHKH KCJI€3a IIJIOTHO o0ensaT ceMeHa COPHAKOB, HO HC MMPUCTAHYT K I'JIad-
KUM CCEMCHaAM IIOJIC3HBIX paCTeHHﬁ. Ilonagas 3aTeM B 1oje ASCMCTBUS AOCTATOYHO CHJIBHOI'O
QJICKTPOMArHnuTa, CMEChb CCMAH ABTOMATUUYCCKHU PA3ACIIICTCA HAa YHUCTBIC CCMCHA U HAa COPHYIO
IPUMECh. MAarHuT BBIJIABJIMBACT M3 CMECH BCC TC CEMCHA, KOTOPHIC 00JIeTICHBI JKEIIe3HBIMU
OITKMJIKaMH.

MarnuTHas JeTaTejJbHass MalllMHAa

B Hayane 3Toil KHUTHU 5 CChIJIAJICS HA 3aHUMATEIbHOE COUMHEHUE (PPaHIy3CKOTO MUcaTes
Cupano ne bepxkepaka «Mcropus rocynapcts Ha Jlyne u ConHue». B Hel, Mexny mpoumm,
onMcaHa JI00OMbITHAS JIETaTeNlbHasl MaIIMHA, JIEMCTBUE KOTOPOH OCHOBAHO HAa MarHUTHOM IpH-
TSPKEHUM U C TIOMOLIBIO KOTOPOM OJUH M3 repoeB nosecTu npuieren Ha JIyny. IIpuBoxy 3t0
MECTO COUYMHEHHUS JOCIOBHO:

«S1 mpukasanm U3rOTOBUTH JIETKYIO KEJIE3HYIO IIOBO3KY; BOHIS B HEE U YCTPOUBLIUCH
y100HO Ha CUJEHBE, sl CTaJ MMOJ0pachIBaTh BHICOKO Haj coOOW MarHUTHBIN mmap. XKene3znas mo-
BO3Ka TOTYAC e MOAHMMAanach BBepX. Kaxplil pa3, kKak s npuOimKaics K TOMy MECTy, Kyna
MEHs MPUTITUBAI I1ap, 1 CHOBa Moj0packiBall €0 BBepX. [lake Koraa s mpocTo MpHUIOJHUMAI
1ap B pyKax, [OBO3Ka MOJHUMAIACh, CTPEMICHh NPUONMU3UTHCA K 1mapy. [Tocie MHOrokpaTHOTro
OpocaHus 11apa BBEpX U MOJHATHS MOBO3KHU s MPUOIM3UICA K MECTY, OTKYyJla Ha4ajioCh MO€ Ma-
nenue Ha JIyny. M Tak Kak B 9TOT MOMEHT s KPEIIKO AEprKal B pPyKax MarHUTHBIN IIap, IOBO3KA
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NpHKUMajlach KO MHE U He MOKUAaida MeHs. YToObl He pa3OUThCs MPH MAJCHUH, S oJ0pachIBall
CBOM mIap TakuM 00pa3oM, 4TOOBI MaJieHHe MOBO3KU 3aMEIISUIOCh ero nputrshkenueM. Korpa s
ObLI YK€ BCEro B JIByX-TPeX COTHSX CaXKEHEW OT JIYHHOH MOYBBI, 51 cTay OpocaTh Iap MoJ mpsi-
MBIM YIJIOM K HaIllpaBJICHUIO NaJIeHHs], TIOKa MOBO3Ka HE OKazaiach coBceM Oim3Ko K mouse. To-
I71a 51 BBIIPBITHYJ U3 TIOBO3KU M MATKO OITyCTHJICS Ha ITECOK.

HukTo, KOHEUHO, — HU aBTOp POMaHa, HU YUTATENIU €ro KHUTU — HE COMHEBAETCS B TIOJIHOM
HEMPUTOAHOCTH ONMCAHHOH JieTaTeabHON MamuHbl. Ho He aymaro, yToObl MHOTHE yMENH Ipa-
BUJIBHO CKa3aTh, B YeM COOCTBEHHO KPOETCS MPUUMHA HEOCYIIECTBUMOCTH 3TOT'0 IPOEKTA: B TOM
T, YTO HEJb3S MOAKMHYTh MarHuT, HaXOJsCh B JKEJIE3HOH MOBO3KE, B TOM JIM, YTO MOBO3Ka HE
MPUTSHETCS] K MATHUTY, HJIU B 4eM-JTH00 UHOM?

Het, moaGpocuth MarauuT MO>KHO, U OH MOATAHYJ Obl TOBO3KY, €CIIU JOCTAaTOYHO CHUJICH, —
a BCE-TaKH JIeTaTeIbHasl MAlllMHA HUCKOJIBKO HE MO/ABUTaNIach Obl BBEPX.

Crydanock 1 BaM OpocaTh TSDKEIYHO Bellb ¢ JIOJKU Ha O6eper? Bel, 6e3 comHeHus, 3ame-
Yaiy [Py 3TOM, 4TO cama JIoJKa OTOABHraeTcs oT Oepera. Bamm myckyisl, coobmas 6pocaemoit
BEIIIM TOJYOK B OJIHOM HalpaBJICHUH, OTTAIKHBAIOT OJJHOBPEMEHHO Balle TeJo (a ¢ HUM U JIOJ-
Ky) B 00paTHOM HampaBJICHUH. 3/1€Ch MPOSBIISETCS TOT 3aKOH PAaBEHCTBA JICHCTBYIOILECH U MPO-
TUBOJICHCTBYIOIIEH CHJI, 0 KOTOPOM HaM HE pa3 YK€ NMPUXOAUIIOCH roBopuTh. [Ipu OGpocanuu
MarHuTa MPOUCXOAMUT TO K€ CaMoe. CEJOK, MOJKUAbIBas MAarHUTHBIA map BBepX (C OOJBIINM
yCHIJIMEM, TIOTOMY YTO IIap NPUTITHBACTCS K KEJIE3HOW MOBO3KE), HEM30EKHO OTTAIKHBACT BCIO
noBo3Ky BHHM3. Koraa e 3areM map v MoBO3Ka CHOBA COMMIKAIOTCS B3aUMHBIM MPUTSKCHUEM,
OHH TOJIFKO BO3BpALIAIOTCA Ha MEePBOHAYAIbHOE MECTO. SICHO, ClIe0BaTEeNbHO, YTO €Clu Obl Ja-
K€ TIOBO3Ka HUYETro He Becuja, TO OpocaHMeM MarHUTHOTO IIapa MOXKHO ObUIO ObI COOOIIUTH €if
TOJIBKO KOJIe€OaHHs BOKPYI HEKOTOPOTO CPEIHEro IMOJIOKEHHs; 3aCTaBUTh €€ TaKUM CIocoO0OM
JIBUTATHCS MOCTYMATENbHO HEBO3MOKHO.

Bo Bpemena Cupano (B cepenuae XVII Beka) 3akoH JeHCTBUS M IPOTUBOICHCTBHS €IIIE HE
ObUT MPOBO3IJIAILEH; COMHHMTEIBHO IO3TOMY, YTOOBI (DpaHIy3CKMI CATHPUK MOT OTYETIHBO
OOBSICHUTH HECOCTOSITETLHOCTH CBOETO LIYTJIMBOTO MPOEKTA.

Hanono0ue «<MmaromeroBa rpooa»

Jt00ONBITHBIH cnyqaﬁ Ha6monanc;1 OJHAXXbI IIpHU pa60Te C JJICKTPOMAIrHUTHBIM IIOOb-
CMHbBIM KPaHOM. O,Z[I/IH nus3 pa60q1/1x 3aMCTHJI, UYTO 3JICKTPOMArHUTOM ObLI MNPUTAHYT TSKEJIBIN
JKEJIe3HBIN map ¢ KOpOTKOﬁ OCIBIO, HpHHeHaHHOﬁ K IOJy, KOTOpasd HC Aajia Mapy BIIJIOTHYIO
HpI/I6J'II/IBI/ITLC${ K MarHutry. MEXAy IapoM W MAarHUTOM OCTaBaJICA IIPOMCKYTOK B JIAJIOHb IIIH-
PHUHOLO. HOJ’Iy‘II/IJ'IaCL HeoObIyaiiHast KapTHHa. [CIb, TOpYamasi OTBECHO BBer! Cuna Margura
0Ka3aJjlaChb TaK BCJIMKA, YTO LCIIb COXPAaHUJIa CBOC BCPTUKAIIBLHOC IMOJIOKCHUC, NAXKE KOT'la Ha Hel

noBuc pabounii®3, Okasapimiics 1oGMM30cTH GOTOrpad MOCICUIHIT 3aIeYaTIeTh Ha IIIACTHHKE
CTOJIb MHTEPECHBI MOMEHT, U MbI IIPUBOJIUM 3/1€Ch 3TOT PUCyHOK YeroBeKa, BUCSILEro B BO3-
JyXe Haroo0ue JereHaapHoro MarometoBa rpoda (puc.96).

Kcratu, o maromeroBoM rpo6e. IIpaBoBepHble MycCynbMaHe yOEXIEHbI, YTO Ipod ¢ oc-
TaHKaMH <IIPOPOKa» IMOKOUTCS B BO3JIyX€, BUCS B YChIMAJIbHUIIE 0€3 BCAKOM OMOPHI MEXKAY IO-
JIOM U TIOTOJIKOM.

53 910 YKa3bIBACT HAa O'POMHYIO CWJTY JJICKTpOMAIrHUTA, IIOTOMY YTO HPUTATATCIIBHOC ,HeﬁCTBHG MAar"suToB 3Ha-
YUTEITHO OClIabeBaeT ¢ YBCIIMYCHUCM PACCTOAHUSA MCKAY MOJIOCOM U MPUTATHUBACMBIM TCJIIOM. HOJ.'[KOBOO6paBHI:II71
MAarHur, yﬂep)KI/IBaIOHII/Iﬁ Ipru HCHOCPCACTBCHHOM COIPUKOCHOBCHUU T'PY3 B COTHIO I'paMMOB, YMCHBIIACT CBOIO
NOABEMHYIO CWITY BJBOC, KOrJa MCEKAY HHUM U I'Py30M BBOJUTCA JIMCTOK 6yMaFI/I. Bor MOYCMY KOHIIbI MarHuTa
00BIYHO HE MOKPBIBAKOT KpaCKOﬁ, XOTd OHa U MpCcAOXpaHuIa OBI MX OT PKaBYMHBI.
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Pucynox 96. Xene3Has 1ens ¢ rpy3oM, Topyarias BBEpX.

Bosmosxno mu 310? «IloBecTBYIOT, — nucan Ditiep B CBOUX ,,IInuceMax o pa3HbIX ¢uznye-
CKUX Matepusx", — Oyaro rpoOHuIly Maromera Iep>KUT cujla HEKOTOPOTO MarHUTa; 3TO KaKETCs
HE HEBO3MOXHBIM, IIOTOMY 4TO €CThb MarHUTBI, HCKYCCTBOM CJHEJIaHHBIE, KOTOPHIE MMOAHUMAIOT

710 100 dyrToB%>,

Takoe OOBSICHEHHE HECOCTOSTENBHO; €ciau Obl yKa3aHHBIM CcrocoOoom (T. €. MOoib3ysicCh
NPUTSDKEHHEM MarHuTa) MoJo0HOe paBHOBECHE ObLIO JOCTUTHYTO Ha OJUH MOMEHT, TO Malleii-
IIEr0 TOJYKA, MaJeHIIero JyHOBEHHsI BO3/lyXa ObIO ObI JOCTATOYHO, YTOOBI €r0 HApYIIUTh, — U
toraa rpo6 aubo ynan Okl Ha 1OJ, TUO0 MOATAHYJCS Obl K OTOJNKY. Y A€p>KaTh €ro HEMOIBUKHO
NPAaKTUYECKU TaK K€ HEBO3MOJKHO, KaK MOCTaBUTh KOHYC Ha €ro BEPILIMHE, XOTS TEOPETUUYECKU
NocJeIHEee U JOIMYCTUMO.

Brpouewm, siBieHue «MaroMeToBa rpo0a» BIIOJHE MOXHO BOCHPOM3BECTH M C IOMOIIBIO
MarHuTOB, — HO TOJIBKO MOJIB3yACh HE B3aUMHBIM WX IMPHUTHKEHHEM, a, HANPOTUB, B3aMMHBIM
orrankuBanueM. (O TOM, 4TO MarHUTHI MOTYT HE TOJBKO HPUTATHBATHCS, HO M OTTaJKUBATHCH,
4acTo 3a0BIBAIOT JIaXKe JIFO/IH, €llle HeJaBHO u3ydaBuine Gpusnky.) Kak u3BecTHO, OTHOMMEHHbIC
MOJIFOCHl MAarHWTOB B3aUMHO OTTAJIKMBAIOTCA. JIBa HaMarHWYEHHBIX OpYCKa, PacIoJIO’KEHHBIX
TaK, YTO UX OJHOMMEHHBIEC MOJIOCH MPUXOAATCS OAMH HAJ JIPYTUM, OTTAJIKUBAIOTCS; 110100paB
BEC BEpXHEro Opycka HajuiexamuM oOpa3oM, HETPYTHO AOOUTHCS TOrO, 4TOOBI OH BUTAJ HAJ
HIDKHUM, JIep’Kach 0e3 MPUKOCHOBEHHs K HEMY, B YCTOHUMBOM paBHOBecuH. Hamo nmuib cToii-
KaMU M3 HEMarHUTHOTO MaTepualla — HalpuMep, CTEKISIHHBIMU — MPeayNpeIiuTh BO3MOKHOCTb
MOBOPOTa BEPXHEr0 MarHuTa B TOPU3OHTAIBHOM IIIOCKOCTH. B momgo6HO# o6cTaHOBKE MOT OBl
BUTATh B BO3/yX€ U JIereHJapHbIi rpo6 Maromera.

54 Hammcano B 1774 r., korja 3J€KTPOMAarHUTHI e1ie He OBLTH H3BECTHBL.
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Pucynox 97. Baron, muammiics 6e3 Tpenus. Jlopora, mpoextupoBanHas npod. b. II
Beitnbeprom.

Hakonen, siBieHHME 3TOTO poAa OCYHUIECTBUMO M CHJIOM MAarHUTHOIO NPUTSDKEHMS, €CIIU
N00MBaTbCs €ro A Tenla JBMXKyllerocs. Ha 3Tol MbICIM OCHOBAH 3aMEYaTeNIbHBIM MPOEKT
AIIEKTPOMArHUTHOM JKeJIe3Ho joporu 0e3 Tperus (puc. 97), NpeaIoKeHHbIH COBETCKUM (pu3H-
koM mpod. b. I1. Beitn6eprom. IIpoekT HaCTOIBKO MOYYHUTENIEH, YTO KaKIOMY HHTEpECYIOIIe-
Mycsl (PU3UKOH M0JIE3HO ¢ HUM MO3HAKOMUTBCH.

JIeKTPOMATHUTHBIN TPAHCTIOPT

B xene3noii nopore, kotopyto npeiaran ycrpouts npod. b. I1. Beiinbepr, Barons! oynyTt
COBEpPILEHHO HEBECOMBI; X BEC YHHUTOXKACTCS HJICKTPOMATrHUTHBIM NPUTSDKEHUEM. Bbl He yau-
BUTECH TIOATOMY, €CIIM Y3HAETE, YTO COIJIACHO MPOEKTY BaroHbl HE KAaTATCS IO pesibcaM, He Iia-
BAaIOT Ha BOJIE, Ja)K€ HE CKOJB3AT B BO3yX€, — OHH JIETAT Oe3 BCSAKOW ONOPHI, HE PUKACASICh HU
K Y€MYy, BUCS Ha HEBUAMMBIX HUTSIX MOTYYMX MAarHUTHbIX CHJl. OHU HE UCTBITHIBAIOT HU MaJieii-
IIEr0 TPEHUS U, CIe0BaTeNbHO, OyAyun pa3 NPUBEICHBI B JBIKEHHE, COXPAHSIOT MO0 MHEPIUH
CBOIO CKOPOCTb, HE HYX/1asiICh B pab0OTE IOKOMOTHUBA.

OcylecTBiseTcst 3TO claeaylomuM 00pa3oM. BaroHsl ABHXKYTCSI BHYTpU MEIHOU TpyOBHI,
U3 KOTOPOM BBIKaYaH BO3JyX, YTOOBI €ro CONMPOTUBIEHUE HE MEIIAlo JBM)KEHUIO BaroHoB. Tpe-
HHUE O JTHO YHHYTOXKAETCS TeM, YTO BAarOHBI JIBUXKYTCS, HE KacasiCh CTEHOK TPYOBI, MOIIEPKH-
BaeMbI€ B IyCTOTE CUJIOIO 3JIeKTpoMaruuToB. C 3Toil 11eTbI0 BB BCETO IMyTH Haj TpyOoi pac-
CTaBJICHbI, HA ONPEAEICHHBIX PAaCCTOSHHUAX APYr OT JIPYra, OYeHb CHJIbHBIC 3JIEKTPOMArHUTHI.
OHM NPUTATUBAIOT K cebe *KeJle3HbIe BaroHbI, ABWXKYIIMECS BHYTPH TPYObI, U MEIIAOT UM Ta-
natb. Cuila MarHMUTOB paccuMTaHa Tak, YTO KeJe3HBbIH BaroH, MpOHOCALIMICS B TpyOe, Bce Bpe-
MsSI OCTAeTCSl MEKIY €€ «IIOTOJKOM» M «IIOJIOM», HE MPHUKAcasCh HH K TOMY, HU K JPYromy.
DNEeKTPOMArHUT MOATATUBAET MPOHOCAIIMIACS O]l HUM BaroH BBEpX, — HO BAaroH HE yCIIEBaeT
YIIAPUTHCS O TOTOJIOK, TaK KaK €ro BJIEYET CHJIA TSHKECTH; €/1Ba OH FOTOB KOCHYThCA I10J1a, €T0
MOJHUMAET MPUTSHKEHUE CIEOYIOIIEro 3JIEKTpPOMarHuTa... Tak, MoJIXBaThIBA€MbI Bce BpeMms
AIIEKTPOMAarHUTaMM, BaroH MYMTCS MO BOJHHUCTOM JMHUU O€3 TpeHus, 6e3 TOTYKOB, B IyCTOTE,
KaK IUIaHeTa B MUPOBOM IIPOCTPAHCTBE.

Yro ke mpeAcTaBiIsIOT co00i BaroHbsl? IT0 — curapoodpaszHbie IUIMHAPHI BeicoToH 90 cM,
JUIMHOM OKOJIO 2,5 M.

KoHeuHO, BaroH repMeTHYECcKu 3aKphIT, — BE/Ib OH JBHIKETCS B OE3BO3IYIIHOM MPOCTPaH-
CTBE, — U MOJOOHO MOABOJHBIM JIOJKAaM CHAOXKEH ammapaTamH Uil aBTOMaTHYECKOH OYMCTKH
BO3/yXa.

Crnoco6 oTnpaBiIeHUs] BATOHOB B IyTh TaK)K€ COBEPILICHHO OTIMYEH OT BCETO, YTO MpUMe-
HSUIOCh IO CHX IIOp: €r0 MOXKHO CPaBHUTH pa3Be TOJIBKO C MYIIEYHBIM BBICTpenoM. W neiicTBu-
TEJIbHO, BaroHbl 3T OYKBaJIbHO «BBICTPENMBAIOTCS», KaK SApa, TOJBKO «ITYIKa» 3/1e€Ch 3JIEK-
TPOMarHuTHas. YCTPONCTBO CTAaHIMU OTIPABJICHUS OCHOBAHO HAa CBOWCTBE CIUPAIBbHO 3aKpY-
YeHHOH, B (popMe KaTYIIKH, MPOBOJOKU (KCOJCHOMIa») MPHU MPOXOXKJAECHHU TOKA BTATUBATH B
ceOs1 KeNe3HbI CTEePKEHb; BTSTUBAHUE TPOUCXOIUT C TAKON CTPEMHUTEIBHOCTHIO, UTO CTEPKEHb
IpU JOCTaTOYHOM JUIMHE OOMOTKHU U CHJIE TOKA MOKET IPUOOPECTH OTPOMHYIO CKOPOCTh. B HO-
BOIl MarHUTHOM Jopore 3Ta-To cwia U OyneT BhIOpachlBaTh BAaroHbl. Tak Kak BHYTPH TYHHEIS
TPEHUsI HET, TO CKOPOCTh BATOHOB HE YMEHBINAETCSI, 1 OHU MYATCs 110 MHEPIMH, IT0Ka UX He 3a-
JIePKUT COJICHOU/ CTAHLIMU Ha3HAYCHUSI.

Bot Heckonbko moapoOHOCTEH, MPUBOAUMBIX aBTOPOM IPOEKTA!

«OmnbITel, KoTOpble 5 cTaBua B 1911 — 1913rr. B ¢usmnueckoii nmadopatopun Tomckoro
TEXHOJIOTMYECKOr0 WHCTUTYTa, NPOM3BOAWINCH C MeAHOW TpyOkou (32 cM auamerpom), Haj
KOTOPOH HaXOIMJIUCh AJIEKTPOMAarHUThI, a 10/ HUMH Ha MOJACTaBKE BarOHUMK — KYCOK JKeJIe3HOM
TpYOBI C KOJiecaMu CIIEpeaH U €331 U C ,,HOCOM", KOTOPBIM OH JUIsi OCTAHOBKHU YIApsjCs B Ky-
COK JIOCKH, OMMpABIIEHCS 0 MEIIOK ¢ neckoM. Baronuuk srot Becun 10 kxr. MoxHo OblI0 mpH-
JlaTh BarOHYMKY CKOPOCTh OKOJIO 6 KM B 4ac, BbIIIE KOTOPOH MpPU OrpaHUYEHHOCTH Pa3MepOB
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KOMHATBI U KOJIbIIEBOI TpyOb! (auamMeTp Kojbiia Obu1 6,5 M) Henmb3s Obuto uaru. Ho B paspabo-
TaHHOM MHOIO TPOEKTE MPHU TPEXBEPCTHOW JUIMHE COJICHOMJIOB Ha CTAHIIMM OTIPABJICHUS CKO-
pocts aerko goBectu 10 800 — 1000 kM B yac, a Gmarogapsi OTCYTCTBUIO BO3yXa B TpyOe U OT-
CYTCTBHIO TPEHHUS O IOJI WJIM TMOTOJIOK HE HAZ0 TPATUTh HUKAKOW SHEPTUH AT €€ MO AePKaHUS.

HecmoTpst Ha GOJIBIIYIO CTOUMOCTh COOPYXEHHMH U, B 0COOEHHOCTH, CaMOW MEIHOW Tpy-
Obl, Bce ke Oyarogapsi OTCYTCTBHUIO TpPaT Ha MOIIHOCTbH JJISi MOAJIEPXKAHUS CKOPOCTH, Ha Ka-
KHUX-TM00 MAaIIMHUCTOB, KOHIYKTOPOB H T. ., CTOMMOCTh KHJIOMETPa — OT HECKOJBKUX THICSY-
HBIX 710 1 — 2 cOThIX KOIEHKH; a MPOIyCKHasi CIIOCOOHOCTH ABYTpyOHOTO Iyt — 15 000 macca-
»upoB uiu 10 000 TOHH B CYTKHM B OJHOM HAaIlPaBICHUU.

Cpamefme MapCuaH ¢ 3¢eMHOKUTECJIAMMU.

EcrectBoucnsitaTens gpesHero Puma Ilnuauil nepegaer pacupoCTpaHEHHBIN K €ro Bpems
paccka3 0 MarHUTHOHM ckayie rae-To B Muauu, y Oepera Mops, KOTOpas ¢ HEOObIYaliHOW CHIIONH
NpUTATHBAJIA K ce0e BCAKUE Kelle3HbIe MPel-MOThl. ['ope MOPSKY, Jep3HyBIIEMY MPUOITUIUTHCS
Ha cBOeM Kopabie K 3Toi ckaje. OHa BBITSHET U3 CyJHA BCE T'BO3JM, BUHTHI, KeJIE3HbIE CKpe-
IIbl, — U KOpalJIb pacnaiercsi Ha OTJACNIbHBIC JTOCKH.

BriocnenctBum 310 ckazanue Bouwio B ckazku 1001 Houw.

KoneuHo, 310 He Oosiee Kak jerena. Mbl 3HaeM Ternepb, YTO MarHUTHBIE TOPBI, T. €. TOPBI,
Oorarble MarHUTHBIM JKEJIE3HAKOM, JEHCTBUTENHHO CYLIECTBYIOT, — BCIIOMHUM 3HAMEHUTYIO
MarauTtHyto ropy, rie BbICATCS Tenepb AJ0MHbI Marautoropcka. OHako cuja OPUTSKEHUs I0-
JNOOHBIX TOp Ype3BbIUANHO Maya, MOYTH HUYTOKHA. A TaKUX rop WIM CKajJ, O KaKuxX Mucal
[InuHui, Ha 3eMHOM ILIape HUKOT1a He CYILIECTBOBAJIO.

Ecnu B HacTos1ee BpeMs U CTPOSATCs cyaa 0e3 jKeJIe3HbIX M CTaJbHBIX YacTel, TO JienaeT-

Cs1 3TO HE U3 OOSI3HU MarHUTHBIX CKaJl, a JJIs yI0OHOTO M3y4EHHUsI 36MHOTO MarHeTusMas®.

Hayunsiif pomanuct Kypt JlaccBun Bocmosb3oBaicst uaeei jereHabl [ImunHus, 4ToOBI
IpUIyMaTh IPO3HOE BOCHHOE OpYXKHE, K KOTOpoMy B ero pomaHe «Ha aByx rutanerax» mpuoe-
raloT npumensisl ¢ Mapca B 60pb0e ¢ 3eMHBIMH apMUsiMH. Pacrionaras TakuM MarHUTHBIM
(BepHee, SIIEKTPOMAarHUTHBIM) OpPY)KHEM, MapCHaHe Jake He BCTYMAalT B OOpbOy ¢ 3eMHBIMH
KHUTEISIMH, @ 00€30PYKHUBAIOT UX €Ille 10 Havyalla CPasKeHHsI.

BoT kak onuceIBaeT pOMaHUCT JTOT BIH30J CPAKEHUS MEKIY MapCUAHAMU U KUTEISAMHU
3emun.

«brnecrsmme psaabl BCaJHUKOB HEYAEPKUMO pUHYJIUCH Brepea. W kazanoch, Oynro camo-
OTBEP)KEHHAs PEHIMMOCTh BOWCKA TMOHYIWJIA HAKOHEI] MOTYIIECTBEHHOTO HempusTens (Mapcu-
aH. — fI. 5l.) K OTCTYIUICHUIO, TaK KaK MEXIY €ro BO3AYLIHBIMH KOPAOISIMH BO3HUKIO HOBOE
nBrokeHrne. OHU MOAHSAIMCH Ha BO3YX, CJIOBHO COOMPAsiCh YCTYIHUTh JOPOTY.

OOHOBPEMEHHO C 3TUM, OJIHAKO, OIyCTHUJAach CBEPXY KaKasf-TO TEMHasl IIMPOKO pacKu-
HYBILIAsICsS Macca, Ternepb TOJIbKO MOsSBUBIIAsACA Haj mojeM. [1o1o0HO pa3BeBaroieMycs OKpHI-
BaJly, Macca 3Ta, CO BCEX CTOPOH OKPYXKEHHasl BO3IYIIHBIMU KOPaOJIIMHU, OBICTPO pa3BepHYJach
HaJ rnojeM. BoT mepBblil psia BCAIHUKOB IONANI B PAlOH €€ NEUCTBUS, — U TOTYAC K€ CTpaHHas
MallliHa paclpocTepiach HaJ BCeM MOJKoM. [leiicTBue, Mpou3BeIEHHOE €10, ObIJI0 HEOXKUIaHHO
u uynosuiHo! C moss goHeccs MPOH3UTENbHBIN BOIUIb yxKaca. Jlomaaum u BCaIHUKU KIyOKOM
BAJSUTUCh Ha 3eMJIe, a BO3AyX ObUI HANOJHEH I'ycTOM Tydel komui, cabenb U KapaOUHOB, C Ipo-
MOM U TPECKOM JIETEBIIMX BBEPX K MAIlMHE, K KOTOPOU OHU U IPUCTAIIH.

MammHa cKoJib3HYyJ1a HEMHOTO B CTOPOHY M COpPOCHIIa CBOIO JKEJIE3HYIO JKaTBY Ha 3EMJIIO.
Eme nBa pasza Bo3Bpalanach OHa U CJIOBHO CKOCHJIA BCE Haxonsdlleecs Ha moie opyxue. He Ha-

5B paborax 1o nporpamme Mexaynapoasoro I'eodusmdeckoro I'oga (MIT) B 1957-1958 rr. or CoBerckoro
Coro3a y4acTBOBal Takoi Kopabib (mixyHa «3apsi»), He HOJBEP)KCHHBINA NEHCTBUIO MATHUTHBIX CHJI; BO BCEX €ro
KpEIUICHHSX, B JIBUraTele, B SKOPSX CTajb W XKEJIe30 3aMEHEHBl Meblo, OPOH30M, alfOMHHUEM M JAPYTUMH HeMar-
HUTHBIMU Metauiamu. (ITpum. per.).
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IIJIOCH HU OJHOM PYKH, KOTOpas OKa3ajach Obl B CHJIAX yJep)KaTh CalIIio UITH KOIIbE.

MamuHa 5Ta Obl1a HOBBIM M300pEeTEHHEM MapCHaH: OHA C HEOJOJIMMOIO CHUIIOI0 MPHUTSTH-
Bajia K cebe Bce cAelaHHoe U3 xkene3a U cTaind. C MOMOIIbIO ATOTO BUTAIOIIET0 B BO3/IyXe Mar-
HUTA MapCHaHEe BBIPHIBAIM U3 PYK CBOMX IPOTUBHUKOB OpPYXKHE, HE NPUUUHAS UM HHUKAKOIO
BpeJa.

Boznymisblii MarHuT npoHeccs ganee U npuonusmics K nexore. THIETHO cosiaTkl cTapa-
JTUCh 00EMMHU pyKaMHU yIEp>KaThb CBOM PYXbs, — HENPEOJOIMMas CHJIa BBIPbIBAJa UX U3 PYK;
MHOTHE, BCE-TaKi HE BBITYCKABIIWE UX, OBUIM CaMU YBJIEUYEHBI HAa BO3AyX. B HECKOJIBKO MUHYT
NepBBIH MONK ObUT 00e30pyXkeH. MallnHa MoHecnach BJOTOHKY 3a MapUIMPYIOUIMMH B TOpPOJIe
IIOJIKAMH, TOTOBS AJIs1 HUX Ty XK€ y4acTb.

[TotoOHas ke cynpda MOCTUIIIAa U ApTUILICPUIOY.

Yacbl 1 MAaTrHEeTHU3M

[Ipy uTeHMM TpPEeABIAYLIET0 OTPHIBKA €CTECTBEHHO BO3HUKAET BOMPOC: HENb3s JIM 3allu-
TUTBCSI OT JEMCTBUS MarHUTHBIX CHUJI, YKPBIThCA OT HUX 32 KaKOW-HUOY/b HEPOHUIIAEMOM IS
HUX Tperpagoi?

3TO BIIOJIHE BO3MOXKHO, U (haHTACTHUYECKOE M300peTeHre MapcuaH MOrJyo Obl OBITH 00€3-
BPEKEHO, eciii Obl 3apaHee ObLIN MPUHSATHI HAJICKAIHE MEPHI.

Kak HM cTpaHHO, BEIIECTBOM, HEPOHHUIIAEMBIM JJIsI MArHUTHBIX CHIJI, SIBJISIETCS TO e ca-
MoOe€ XkeJe30, KOTOpPOe Tak Jerko HaMmarunuusaercsi! BHyTpH KoJblla U3 jkene3a cTpeska KoMmaca
HE OTKJIOHSETCS MarHUTOM, TIOMEIIEHHBIM BHE KOJIBIIA.

KeneznbiM (QyTasipoM MOXKHO 3alIUTHTH OT AEUCTBHS MarHUTHBIX CHJI CTaJlbHOW Mexa-
HU3M KapMaHHBIX 4acoB. Ecii Obl BbI MOJIOKMIIM 30JI0THIE Yachl HA IMOJIIOCHI CHIIBHOTO MOJIKO-
BOOOpPA3HOr0 MarHuTa, TO BCE CTAlbHbIE YaCTH MEXaHH3Ma, MPEX/Ie BCEro TOHKAas BOJOCSHas

pyXKUHKA [IpH GanaHcupe©®, HamarHuTHIMCH Gbl M YACH! IEpecTanu Obl XOAUTb [PABHIBHO.
VYanuB MarHuT, Bbl HE BEPHETE YACOB K MPEXKHEMY COCTOSIHHIO, CTAIbHBIC YaCTH MEXaHHU3Ma
OCTaHyTCSl HAMarHUYEHHBIMHU, U Yachl TIOTPEOYIOT caMOl pajMKaIbHOW MOYUHKH, 3aMEHBI MHO-
I'MX YacTed MeXaHW3Ma HOBBIMH. [103TOMy C 30JI0TBIMH YacaMu HE CIIEAYeT JejaTh M0100HOTO
OIIbITa, — OH 000MIETCS Yepecuyp J0POro.

Pucynok 98. Uto npenoxpaHseT CTATbHON MEXaHU3M YacOB OT HAMAarHUYWUBaHUS?

Hanportus, ¢ yacamu, MeXaHW3M KOTOPBIX IUIOTHO 3aKPBIT KEIE3HBIMU WM CTaJIbHBIMU
KpPBILLKaMH, Bbl MOYKETE€ CMEJIO MPOU3BECTH ATOT OMBIT, — MAarHUTHBIE CHJIBI YEpPE3 KEIE30 U
CTalb He MpoHuKarT. [logHecuTe Takue yackl K OOMOTKaM CWJIBHEHIEW TUHAMO, — BEPHOCTH
X0J1a HE TIOCTPAJAET HU B MaJICHILIEH CTENEHU. [[J151 DIEKTPOTEXHUKOB TaKUeE JELIEBbIC KEJIE3HbIE
9achl SBISIOTCS HICATHHBIMHU, TOTJA KaK 30JI0TBIE WM CepeOpsSHbIE CKOPO MPUXOIAT B HETOJ-
HOCTh OT BO3/ICHCTBHUS MarHUTOB.

MarsuTHBIH «B€YHBIH» ABUraTejIb

B ucTtopuu mombITOK M300pecTH «BEUHBIN» JIBUTATEIh MAarHUT CHITPAl HE TOCIEIHION

56 Ecimm ToabKO 3TOT BOJIOCOK HE CACIaH U3 0co0oro cijiaBa HWHBapa — MCETaJlUla, HC CII0COOHOI0 HaMarHu4u-
BaTbhCs, XOTA B COCTaB €10 U BXOJAT KC€JIC30 U HUKCIIb.
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ponb. Heynmaunuku-uzoOperaTenu Ha pasHble JIaJbl CTApPaIMCh HMCIOJIb30BaTh MArHUT, YTOOBI
YCTPOUTH MEXaHMU3M, KOTOPBIH BEYHO ABUraics Obl caM co0oil. BOoT oauH M3 mpoeKkToB moa00-
Horo «mexanu3ma» (omucanbiii B XVII Beke anrnmuuanuaom J[xoHOoM BHIBKEHCOM, €MTUCKOIIOM
B Uecrepe).

CuibHBIH MarHuT A nomeriaercs Ha kojoHke(puc. 99). K Hell mpUCIOHEHBI Ba HAKJIOH-
HBIX kenoba M u N, onun nox apyrum, npuuem BepxHuii M umeer HebGompioe orsepcrue C B
BepxHel yactH, a HxHUA N m3ornyr. Ecnu, — paccyxnan uzobperatens, — Ha BEpXHUHN Ken00
MIOJIO’KUTH HEOOJIBIION JKeNe3HbIM mapuk B, TO BclencTBUE MPUTSHKEHUS MAarHUTOM A IIapuK
MIOKATUTCS BBEPX; OJJHAKO, OIS 10 OTBEPCTHSA, OH MPOBAIUTCS B HIDKHUI xkesno0 N, mokatutcs
[0 HEMY BHM3, B30EKHUT MO 3aKkpyriieHuto D storo xenoba m momazer Ha BEpXHHH xenod M;
OTCIOJIa, MIPUTATHBAEMBII MarHUTOM, OH CHOBA MOKAaTUTCS BBEpPX, CHOBA MPOBAIUTCS Yepe3 OT-
BEPCTUE, BHOBb MOKATUTCSI BHU3 U OISATh OUYTUTCS HA BEpXHEM kKenoOe, YTOObl HayaTh JIBUXKE-
Hue cHavyana. Takum 0Opa3zoMm, mapuk 0e30CTaHOBOYHO OyneT Oerath B3aja U BIEpe, OCYIIECT-
BJISISL KBEUHOE JBMIKEHUEY.

B uyem abcypanocts 3TOro M300peTeHus? YkazaTh ee He TpynHo. [louemy m3obperarensb
JyMaj, 4TO IIapuK, CKaTHBIIUCH MO >keno0y N 10 ero HmkHero koHia, OyneT emie o6iaaarh
CKOPOCTBIO, JOCTATOYHOM JUTsS TOJAHATHUS €ro BBEpX Mo 3akpyrieHuto D? Tak Ob110 Obl, eciiu Ob
IIAPUK KaTWICS MO ASHCTBUEM OJIHOM JIUIIb CHJIbI TSHKECTH. TOTAA OH KaTUiICA Obl YCKOPEHHO.
Ho Ham mrapuk HaxoguTcs MOJA ACHCTBUEM JBYX CHJI. TSDKECTHM W MAarHUTHOTO NPUTSDKEHHUSL.
[TocnenHee Mo MPEANOI0KEHUIO HACTOJIBKO 3HAYUTENBHO, YTO MOKET 3aCTaBUTh HIAPUK IOJ-
HAThCs oT nosoxkeHust B 1o C. IToatomy 1o xeno0y N mapuk OyneT cKaThIBaThCS HE YCKOPEH-
HO, a 3aMEJUICHHO, M €CIIU JIa)Ke JOCTHUTHET HIKHETO KOHIIA, TO BO BCAKOM Clydae HE HAKOMHT

CKOPOCTH, HCO6X0,Z[HMOﬁ IJIA IOAHATHS 10 3aKPYTJICHUTO D.
AL

Pucynok 99. MHUMBII BEeUHBIH JBUTATEI.

OmnucaHHBI MPOEKT MHOTO pa3 BHOBb BCIUIBIBAJ BIIOCJIEACTBUU BO BCEBO3MOXKHBIX BHJIO-
n3MeHeHus1X. OUH U3 NOJA0OHBIX MPOEKTOB ObUI aXke, Kak HU CTPaHHO, MaTeHTOBaH B [ epma-
HuM B 1878 1., T. e. TpUALATH JIET CITYCTS MOCIIE MPOBO3IIIAICHUS 3aKOHA COXPAaHEHUS SHEpruu!
N3o0perarenp Tak 3aMacKUpOBaJl HEJEMYI0 OCHOBHYIO HJICI0 CBOETO «BEYHOIO MArHUTHOTO
JBUTATEIIsI», YTO BBEJ B 3a0JIy)KACHHUE TEXHUYECKYI0 KOMUCCHIO, BBIJIAIOIIYIO MAaTeHTHI. M X0T4,
COIJIACHO yCTaBy, MATEHTHI HAa M300peTeHus], Uaesi KOTOPHIX MPOTUBOPEUYUT 3aKOHAM IMPHPOIBI,
HE JIOJDKHBI BBIJIABATHCS, M300peTeHHEe Ha 3TOT pa3 ObLI0 (hOpMANIBHO 3aMaTeHTOBAHO. BeposTHo,
CUACTIIMBBIA 00Ja/1aTeNh 3TOTO0 €MHCTBEHHOIO B CBOEM pOJIe MAaTEeHTa CKOPO pa3ouapoBalics B
CBOEM JICTHIIE, TaK KaK y)Ke uepe3 JiBa rojia mepectal BHOCUTH MOIUIMHY, U KYpPbe3HbIH MaTeHT
NOTEPsUT 3aKOHHYIO CUJTY; «M300peTeHHe» CTajlo BceoOu M noctosHueM. OIHAaKO OHO HUKOMY
HE HYXHO.

My3eiinas 3agauya

B npaktrke My3elHOIO Jieja HEpEeIKO BO3HHUKAET HAA00HOCTh YMTATH JpEBHUE CBUTKH,
HACTOJIbKO BETXHE, YTO OHHU JIOMAKOTCS U PBYTCA IPU CAMOW OCTOPOKHOMU IIOINBITKE OTAEIUTH
OJMH CJIOW PYKOIIMCH OT COCEIHETO.

Kak pazbeauHuTh Takue JINCTBI?

[Tpu Axanemun Hayk CCCP umeetcs mabopatopusi pectaBpainuu (BOCCTaHOBIICHUS) JIO-
KYMEHTOB, KOTOPOU M MPUXOAUTCS pazpemiath moao0Hbie 3a1a4. B ykazaHHOM ceifuac ciydae
naboparopus CHpaBisieTcsl ¢ 3afaueil, MpHOErHyB K yCIyraMm JJIEKTPHUYECTBA: CBHUTOK JIIEKTPH-
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3yeTCsl; COCETHUE €r0 YaCTH, IOIy4arolue OJHOUMEHHBIN 3apsijl, OTTAIKUBAKOTCA IPYr OT Apyra
— U aKKypaTHO, 0e3 MOBpPEeXIEHUs pa3feistoTcs. Takoil OTTONBIPEHHBIH CBUTOK YXKE€ CpPaBHHU-
TEJBHO HE TPYIHO YMEJIBIMU PYKaMHU Pa3BEpHYTh M HAKJICHTh Ha IJIOTHYIO Oymary.

Eue BooOpakaemblii Be4HbIi ABUTaTe/Ib

Bonpiiyro momynsapHOCTh Cpefl MCKAaTelell BEYHOrO JBUTATENS MOMY4Hia B MOCIIETHEE
BpeMsl UJesl COCTUHEHUs JMHAMOMAIIMHBI C 3JIEKTPOMOTOpOM. ExXerogHo Ko MHE MOCTyMaeT
9yTh HE TOJIOKHHBI MMOJOOHBIX MPOEKTOB. Bce OHM cBOMATCS K cienyromeMy. Hago mkuBbl
AJIEKTPOMOTOpPA W JAWHAMOMAIIMHBI COCAWHHUTH MPHUBOJIHBIM PEMHEM, a MPOBOAA OT JUHAMO
MOJBECTU K MOTOpPY. Ecinu nuHamomamivHe JaTh NepBOHAYATBHBIM UMITYJIBC, TO TIOPOKIAEMBIN
€10 TOK, MOCTYyMasi B MOTOP, MPUBEJET €r0 B JIBMKCHHE; SHEPTHUS K€ IBMKCHHS MOTOpa OyneT
nepeaaBaThCsl PeMHEM IIKUBY JUHAMOMAIIMHBI U MPUBEIET €€ B JABIKeHUE. Takum oOpazom, —
MOJIararoT n300peTaTenu, — MallluHbI CTAaHYT ABUTATh OJIHA JPYTYIO, M IBXKEHUE 3TO HUKOTA HE
MIPEKPATUTCS, TTOKa 00€ MAITUHBI HE U3HOCSTCA.

Wnes sta mpexacrapnsercss M300peTaTeNsM Ype3BbIYAHO 3aMaHYHMBOW; OJHAKO T€, KTO
MBITAJICS €€ OCYIIECTBUTh HA MPAKTUKE, C YAUBICHUEM YOSKIAINCh, YTO HU OJHA U3 JIBYX Ma-
IIMH [IPU TaKUX yCIOBHAX He paboTtaer. Hudero HHOro OT 3TOTO MPOEKTA U 0XKHJATh HE CIIE0-
Bano. Jlaxe ecnu Obl KaJas U3 COSIMHEHHBIX MAIIWH 00Jiafana CTOMPOLEHTHBIM KOYPQUIH-
€HTOM TOJIE3HOTO ACUCTBHUSI, MBI MOTJIM ObI 3aCTaBUTh UX YKa3aHHBIM 00pa3oM 0€30CTaHOBOYHO
JIBUTATHCS TOJIBKO TIPU TIOJHOM OTCYTCTBHM TpeHUs. CoeMHCHNE Ha3BaHHBIX MalluH (MX «ar-
peraT», BbIpaXKasiCh S3bIKOM WH)KEHEPOB) MPEACTABIISICT COOOI0 B CYIIHOCTH OJHY MAIIUHY, KO-
TOpast J0JbKHA cama ceOs MPUBOANTD B ABIKeHUE. [Ipu OTCyTCTBHM TpEeHHUS arperar, Kak W Jio-
0ol MIKKUB, ABUTAJNCS ObI BEUHO, HO TOJB3bI OT TAKOTO JBUKEHUS HEJIb3s ObUIO ObI M3BIEYHh HU-
KaKOM: CTOWJIO OBl 3aCTaBUTh «JIBUTATENb» COBEPIATH BHEITHIOW padOTy, M OH HEMEJICHHO OC-
taHoBuiIcs Obl. [lepen Hamu ObLIO OB «BEYHOE ABIMIKEHHE», HO HE BEUHBIN ABUratens. [Ipu Ha-
YUY KE TPEHUS arperat He JBUTaNCS Obl BOBCE.

CtpaHHO, 4TO JIOASIM, KOTOPBIX YBJIEKAET dTa UAEs, He MPUXOIUT B TOJIOBY Oojiee mpocToe
OCYIIECTBIIEHUE TOM K€ MBICITU. COCIUHUTh PEMHEM JBa KaKHX-HHOYIb IIKHBA U 3aBEPTEThb
OJIMH U3 HUX. PyKOBOJASCH TOM K€ JIOTMKOMW, KaK U B CIIy4ae MPeIbIAyIIero cOYeTaH!us MAIWH,
MBI JIOJIKHBI OKUJAaTh, YTO TMEPBHIN MIKUB MPUBEAET BO BpallleHUE BTOPOil, a OT BTOPOTo OyneT
BEpTEThCs MEepBhIid. MOXKXHO 0OOUTHCH M OJJHUM LIKUBOM: 3aBEPTHUM €T0 — MpaBasi 4acTh CTAHET
YBJIEKAaTh BO BpallleHUE JIEBYIO, JieBasi K€ MPU JBIKCHUU OYAET MOJJEpKUBATH BpallleHUE Tpa-
BOH. B mocneqHux AByX CiIydasx HEJNEMOCTh CIHMIIKOM OUYEBUIHA, U MOTOMY MOJI00HBIE MPOEKTHI
HUKOTO HE BIOXHOBJISIOT. Ho, 1Mo CyIecTBy, Bce TpU OMMCAHHBIX «BEYHBIX ABUTATEIS» HUCXOJSAT
U3 OJHOTO U TOTO K€ 3a0TyXKICHUS.

ITouTHn BeuyHbIH ABUraTedb

Jise MateMaTHKa BBIPAXEHHME «IIOYTH BEUHBIH» HE MPEICTAaBJIAET HUYETO 3aMaHYMBOTO.
JIBr>KeHHe MOXKET ObITh JIMOO BEYHBIM, JIMOO HEBEYHBIM; «IIOYTH BEYHOE» 3HAUUT, B CYLIHOCTH,
HEBEYHOE.

Ho s mpakTuyeckoil Ku3HU 3TO HE Tak. MHOrue, BeposiTHO, ObUIM Obl BIOJHE YJOBIIE-
TBOPEHBI, €CJId Obl MOJYYHSIM B CBOE PACIOPSIKEHUE HE COBCEM BEUHBIM JBUTraTelb, a «IOYTH
BEYHBII», CIOCOOHBIN JBUraThCs XOTs Obl, HAIIPUMeEp, ThICAUy JieT. JKU3Hb uesloBeKa KOpoTKa, U
ThICAYENICTHE JUIsI HAC TO JK€, YTO BEYHOCTb. JIIOAM MpakTHUUECKOM CKIIaIK{, HABEpHOE, COUIIH
Obl, 4yTO MpoOIeMa BEYHOTO JIBUTaTelIsl PEIIeHa U YTO OOJIbIIEe HE HAJl YeM JIOMATh FOJIOBY.

Takux moaei MoxHO oOpanoBaTh coobmeHueM, yto 1000-neTHuil nBUrarens yxe m3o-
OpeTeH; KaXIblii MOKET ITPH U3BECTHOM 3aTpaTe CPEeCTB UMETh Y ce0sl 0001e TaKOTO BEYHOTO
nsuratesis. IlaTeHT Ha 3TO M300peTeHne HUKEM HEe B3ST, U CeKpeTa OH He MpeJCTaBiseT. YCT-
poiictBo nmpubopa, npugymansoro npod. Crperrom B 1903 rony u oObIYHO Ha3bIBAEMOIO «pa-
JIMEBBIMU YacaMu», BeCbMa HecJIoKHO (cM. puc. 100).

112



Pucynok 100. PagueBbie 9ackl ¢ «mouTH BeuHbIM» 3aBoJIoM Ha 1600 ner.

BHyTpH cTekIsiHHON OaHKH, U3 KOTOPOI BhIKaYaH BO3/YX, MOJIBEIICHA HA KBAPLIEBOW HUTH
B (He mpoBopsmieit anekTpuyecTBa) HeOOIbIIAs CTEKISTHHAS TPYOOUKa A, 3aKiItovaronias B ceoe
HECKOJIBKO TBICSYHBIX J10JIeH rpamma pajueBoit cos. K kKoHIy TpyOOUKHM MOJBEIIEHBI, KaK B
AIIEKTPOCKOTIE, JABA 30JI0THIX JIUCTOYKA. Paiuii, Kak M3BECTHO, UCITYCKAET JIy4d TPEX POAOB: JIy4U
anbga, Oeta u raMMa. B 1aHHOM cilydyae OCHOBHYIO POJIb MI'PAIOT JIETKO MPOXOASAIINE Yepe3
CTEKJIO OeTa-lTydH, KOTOPBIE COCTOAT M3 MOTOKA OTPHLATEIBHO 3apsHKEHHBIX 4acTHIl (3JEKTpo-
HOB). Pa3zOpackiBaeMbie pajiueM BO BCE CTOPOHBI YaCTHIIBI YHOCSAT C COOOM OTpHIIATEIbHBIN 3a-
psz, a MOTOMy caMa TpyOKa C pajueM MOCTEIEHHO 3apsDKAeTCs MOJOKUTEIBHO. DTOT MOJIOXKHU-
TEJIBbHBIN 3apsi NEPEXOAUT Ha 30JI0ThIC JIMCTOUYKH U 3aCTaBIISET UX Pa3IBUIaThCSL.

Pa3nBuHyBIIKCE, TUCTOYKH NPUKACAIOTCS K CTEHKaM OaHKH, TEPSIOT 3/1eCh CBOM 3apsn (B
COOTBETCTBYIOIIMX MECTaX CTEHOK MPUKIICCHBI MOJOCKH (POJIBIU, IO KOTOPHIM JIEKTPUUYECTBO
YXOJIMT) U BHOBb CMBIKAIOTCSl. BCKOpe HaKoIuisieTcsi HOBBIH 3apsiji, IMCTOYKU BHOBb PACXOISATCH,
ONATH OTAAIOT 3apsii CTEHKAM M CMBIKAIOTCS, 4YTOObI BHOBH HadJeKTpu3oBarbes. Kaxabie
JIBE-TPH MHMHYTBHI COBEPILACTCA OJHO KOJIEOAHUE 30JIOTHIX JIMCTOUKOB, C PErYJISPHOCTBHIO 4aco-
BOTO MasTHHUKA, — OTCIO/Ia U HAa3BaHUE «PaJMeBbIe Yachl». Tak MpOMIUTCS LeNbIe TOAbI, ACCATH-
JIeTusl, CTOJIETHS, MoKa Oy/eT MpoJA0JKaThCs UCIYCKaHUE PalueM ero JIydeil.

YuraTenb BUIUT, KOHEUHO, YTO NEPE] HUM OTHIO/b HE «BEUHBIN», a TOJBKO J1apOBOM JIBU-
rareib.

Jlonro nu paguil UCIycKaeT CBOM Jy4H? Y CTaHOBIIEHO, uTo yxe yepe3 1600 net croco0-
HOCTb pajJius MCIycKaTh JIydu ociabHeT BaBoe. [loaTomy panueBbie yackl OyayT uaru O6e3ocra-
HOBOYHO HE MEHEe THICSYM JIET, MOCTENEHHO yMEHbIlas JMIIb YacTOTY CBOMX KoJeOaHHIA,
BCJIEJICTBHE OCJIA0JICHUsI DJIEKTpUUecKoro 3apsana. Ecnu Obl B smoxy Havana Pycu ycTpoeHbl
ObUIN TakKe paJueBble Yachl, OHU JICHCTBOBAIM ObI €1lle B Hallle Bpems!

MOHO JIM HCHOJIB30BATh 3TOT JAApPOBOM JABHUraTesb Il KaKUX-HUOYIb MPAKTHYECKHUX 11e-
neit? K coxanenuro, HeT. MOIIIHOCTb 3TOTO JIBUTATENS, T. €. KOJMYECTBO pabOThl, COBEPIIAEMOi
UM B CEKYHJy, TaK HUYTOXKHA, YTO HUKAKON MEXaHM3M HE MOXKET MPUBOJUTHLCS UM B JICHCTBHE.
YtoObl AOCTHYL CKOJIBKO-HUOYIb OCS3aTelIbHBIX Pe3yJabTaToOB, HEOOXOAMMO pacHoJiaraTh ro-
paszo 0oJsibIIMM 3anacoM paaus. Eciu BcmoMHUM, 4TO paauii — 4Ype3BbIYaiiHO peAKHii U 10pOroi
3JIEMEHT, TO COTJIACHMCS, YTO JapOBOM JABHUIaTelb MOJ0OHOTO poja oKasaiucs Obl uepecuyp pa-
30PUTENBHBIM.

ITuusl Ha npoBoOAAX

Bce 3HaroT, Kak omacHoO I 4eJI0BeKa IMPUKOCHOBCHHUEC K JJICKTPUYCCKUM IIPOBOJAM TpaM-
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Bas WJIM BBICOKOBOJBTHON CETH, KOTJa OHU IMOJ HamnpsbKeHHeM. Takoe NMPUKOCHOBEHHE CMep-
TENBHO ISl YeJIOBEKA U JUIS KPYITHBIX )KUBOTHBIX. FI3BECTHO MHOTO ClTydaeB, KOT/a JIOIIA b WK
KOPOBY YOMBAET TOKOM, €CIIM UX 33/IeBAET 00OPBABIIUIACS TIPOBO/I.

YeM xe OOBSICHUTH TO, YTO MTHULBI CIIOKOWHO M COBEPIICHHO O€3HAKa3aHHO YCAKHBAIOTCS
Ha npoBoa? [10100HbIe KAPTUHKU MOYKHO 4acTo HaOI0aaTh B ropoaax (puc. 101).

Uto0Bl OHATH MPUYUHY MOJOOHBIX MPOTHUBOPEYHIA, TPUMEM BO BHHMAHHE CIICTYIOIIEE:
TEJO CUJAIICH Ha TPOBOJIC MTHIIBI MPEICTaBIsIET OO0 Kak Obl OTBETBIICHUE IIETH, COTPOTHB-
JICHHE KOTOPOTO 10 CPABHEHHUIO C JIPYroil BETBbIO (KOPOTKOIO y4acTKa MEKIY HOTaMH IITHIIBI)
orpomHo. [loaTomMy cuiia Toka B 3T0¥ BeTBU (B Tele MTHIIBI) HUYTOKHA M Oe3BpenHa. Ho ecnu
ObI ITHIIA, CUS HA IPOBOJE, KOCHYIACHh CTOJI0A KPBIJIOM, XBOCTOM HIIM KJIIFOBOM — BOOOIIE Ka-
KUM-HHOYIb 00pa3oM COEAMHUIACH C 3eMJIeH, — oHa Oblla Obl MTHOBEHHO yOMTa TOKOM, KOTO-
Pl ycTpemuicst Obl yepes ee TeJIo B 3eMITI0. JTO HepeIKO M HaOII0AaeTcsl.

[ITubl UIMEIOT MOBAJIKY, YCEBIINCh HAa KPOHIITEHH BBICOKOBOJBTHOW MEpenadu, YHUCTUTh
KJIIOB O TOKOHECYIUHi NpoBOJ. Tak Kak KpOHIITEHH HE U30JUPOBAH OT 3€MIIM, TO IIPUKOCHOBE-
HUE 3a3eMJICHHOW MTHUIBI K TPOBOJY, HAXOSAIIEMYCsl TIOJI TOKOM, HEM30eKHO KOHYaeTCs rube-
110, Hackombko moo0HbIe Cilydan MHOTOYHCIICHHBI, BUTHO XOTS OBl U3 TOTO, YTO, HAIPUMED, B
['epmanuu B cBOE BpeMsi IPUHUMAIM O0COObIE Mephl, YTOOBI OrpaanuTh NTHUIl OT rubenu. C »ToM
[[ebI0 Ha KPOHINTEWHAX JTUHUN BHICOKOBOJBTHOW MEpeNadyd YCTAHABIMBAIU W30JHPOBAHHBIC
HACECTHI, HA KOTOPBIX NTHUIIA MOTJIa OBl HE TOJIBKO CUAETh, HO U 0€3HaKa3aHHO YUCTHUTH O MPOBO/T
coit ximoB (puc. 102). B apyrux ciaydasx omacHble MecTa JEJAr0T C MOMOIIBI0 OCOOBIX MPH-
crocoOJIeHUH HeIOCTYITHBIMU ,I[J'ISI HpI/IKOCHOBCHI/IH nmu

Pucynox 102. I/IBOHI/IpOBaHHBII/I HACECT I NTHI] Ha KPOHIITEHHE BBICOKOBOJIBTHOU TEpe-
Jaun.

IIpu ToM mmpokom pazuruy, kotopoe noiaydaer B CCCP pacrymias ceTb BBICOKOBOJIBT-
HBIX Iepejad, HaM CJelyeT B MHTepecax JECOBOJACTBA M 3eMJIACHs 1M03a00TUTHCS 00 Orpak-
JICHUU TIEpHATOTO HACEJICHUS OT UCTPEOJICHUS SIEKTPHUUIECKUM TOKOM.

IIpu cBeTe MOTHUM

Ciydanock i BaM BO BpeMs IpO3bl HaOII01aTh KAPTHHY 0’KUBICHHOM TOPOACKON YIHUIIBI
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IPU KPaTKUX BCIIBIIIKAX MOJHUU? BBI, KOHEYHO, 3aMETHJIU TPU 3TOM OJHY CTPaHHYIO 0coOeH-
HOCTB. YJIMIIA, TOJIBKO YTO IIOJIHAS JBUKEHUS, KAXKETCSA B TAKME MTHOBEHHUS CIIOBHO 3aCTBIBILICH.
Jlomany oCTaHaBIMBAIOTCSA B HAIPSDKCHHBIX 1103aX, ACpPXKa HOTM B BO3JAYXE; DKUIIAXKU TAKXKE
HEIO/IBIKHBI. OTUETIIMBO BUAHA KaXas CIIULA KoJeca. ..

IIpynunHa KaXKylIeucss HEMOABUIKHOCTU 3aKJIIOYAETCS B HUYTOKHOU MPOIOJDKUTEIBHOCTH
MOJHUHU. MOHMS, KaK U BCAKas JJIEKTPUYECKAst UCKPA, JUIMTCS YPE3BBIYAHO MAJIBIA IIPOMEXKY-
TOK BPEMEHH — HACTOJIBKO MaJblii, YTO €ro Ja)e HeJb3si U3MEPUTh OOBIYHBIMU cpecTBamHu. [Ipu
IIOMOIIY KOCBEHHBIX IIPUEMOB yIAJI0Ch, OJHAKO, YCTAHOBUTH, YTO MOJIHHS JJIUTCA UHOTAA JIUILIb

TBICSYHBIE J10JIU CeKyHIL5157. 3a CTOJIb KOPOTKHE IPOMEKYTKH BPEMEHU MaJIO YTO YCIIEBAET Iie-
PEMEeCTUThCS 3aMETHBIM /IS TJ1a3a o0pa3oM. HeyauBHUTEIbHO MOTOMY, YTO YIUIIA, TOJNHAS pa3-
HOOOpa3HBIX JBMXKEHUI, MPECTABISACTCSA MPU CBET€ MOJHHMM COBEPILIEHHO HETOABHKHOM: BE/b
MBI 3aM€UYaeM Ha HEH TOJBKO TO, YTO JJUTCA ThICSUHbIE 10au cekyHabl! Kaxnas cruma B xoe-
cax OBICTPO JBMXKYLIETOCS SKHIIAKa YCIIEBACT MEPEMECTHTHCS JIHMIIb Ha HUYTOXKHYIO JOJIIO
MUJUIMMETPA; JJIA [J1a3a 3TO BCE PABHO, YTO I10JIHAsL HEIIOABUKHOCTD.

CKO0JIBKO CTOUT MOJIHUA?

B Ty oTnanennyo 31oxy, KOraa MOJHUHM IPUIMUCHIBAIN «OOram», MOJOOHBIA BOIIPOC 3BY-
yaj Obl KOIIYHCTBEHHO. Ho B Hammm 1HU, KOTAa 3JeKTpUYecKasi SHepIrus NpeBpaTuiiach B TOBap,
KOTOPBIA HU3MEPSIOT U OLCHUBAIOT, KaK U BCSIKHUU JIPYyroi, BOIPOC O TOM, KAKOBAa CTOMMOCTb
MOJIHHH, BOBCE HO JOJDKEH Ka3aThCsl OECCMBICICHHBIM. 3aj1ada COCTOUT B TOM, YTOOBI y4eCTh
AIIEKTPUYECKYIO SHEPTHI0, TOTPEOHYIO JUIs TPO30BOTO pa3psisia, U OLICHUTh €€ XOTs ObI Mo Takce
AIIEKTPUYECKOTO OCBEILCHHS.

Bot pacuer. IloTeHuuan rpo3oBoro paspsja paBeH npumMepHo S0 MMIUIMOHAM BOJIBT.
MakcumanbHast cuiia Toka oneHuBaercs mnpu 3toM B 200 Teicsiu amriep (ee ompeaensior, 3ame-
TUM KCTaTH, 110 CTETIEHW HaMarHUYMBaHUs CTaJbHOTO CTEPKHS TEM TOKOM, KOTOPBIN Mpoberaer
B €ro 0OMOTKE NpH yJape MOJHHUU B TPOMOOTBOJ). MOIIHOCTh B BaTTax MOJYYUM IMEPEMHOXKE-
HHUEM 4YHKCIIa BOJBT HA YKCIIO aMIiep; MpH 3TOM, OJHAKO, HAJI0 y4eCTh TO, UTO, IOKA JUIUTCS pa3-
psij, MOTeHUMaN MajaeT 0 HyJs; MOSTOMY IPU BBIYMCIECHHUHM MOLIHOCTH pa3psla Halo B3STh
CpeHUI MOTEHIINAJ, HHAYe TOBOPS — MOJIOBUHY HaYaJIbHOTO HanpshkeHus. Mmeem:

motrHocTh paspsaa = (50 000 000 * 200 000) / 2,

T. 0. 5 000 000 000 000 BatT, WK S5 MUITUAPIOB KUIOBATT.

[TosmyuuB CTOJNb BHYIIUTEIbHBIA DSl HYJIEH, €CTECTBEHHO OXKMJAClllb, YTO U JCHEXHas
CTOMMOCTh MOJIHUHM BBIpaXaeTcsi OrpoMHON 1udpoit. OnHako, 4ToObl MOTYYUTh SHEPTUIO B KH-
JoBaTT-4acax (Ty, KOTopas (GUIypUpYeT B CUETaxX 3a DIEKTPHUYECKOE OCBEUICHHUE), HEOOX0AUMO
yuecTb Bpemsi. OTaaya cToJib 3HAaUUTEIbHOW MOITHOCTH JUTUTCSI OKOJIO THICSYHOM JIOJIU CEKYH/IbI.
3a sT0 Bpems m3pacxoxyercs 5 000 000/ (3600 * 1000) ~ 1400 xumoBarT-4acoB. OnuH KHUIIO-
BaTT-4yac MO TapuQy 00XOIUTCS NOTPEOUTENIO IIEKTPUUECKOro ToKa B 4 xomeiku. OTcroa He-
TPYAHO BBIYMCIUTD JICHEXKHYIO CTOUMOCTh MOJIHUH;

1400 * 4 = 5600 komn. = 56 py6sieit.

PesynpTar mopa3uTeNbHBINA: MOJHHUS, SHEPTUs KOTOPOW pa3 B CTO OOJbIlE 3HEPrUH BbI-
CTpesia TSDKEJIOro apTUILICPUHCKOro Opyaus, TOJDKHA Obuta Obl CTOUTH, MO Tapudy 3JIEKTpo-
CTaHLIMH, BCETO JIMIIb 56 pyOineii!

HHTepecHO, HACKOJIBKO COBPEMEHHAs 3JEKTPOTEXHUKA NPUOIU3MUIach K BO3MOMXKHOCTH
BOCIPOU3BECTU MOJIHUIO. B mabopatopusix nocturuyro HampspkeHue 10 10 MUIUIMOHOB BOJIBT U
HOJIy4eHa UCKpa JIMHOI0 B 15 M. JlucTaHIMs He upe3MEepHO 3HAUUTEINIbHAS. ..

57 BpiBatoT u Golee JHTEIbHBIE MOIHHH, JI0 COTBIX H AECATHIX OJIeH ceKyH/Ibl. BBIBalOT TakyKe MHOTOKpATHBIE
MOJTHUH — JIECSATKY MOJTHUIMA, CICAYIOIMX OJHA 3a IPYroi Mo myTH (KaHay), KIpoOHTOMY» IIEpPBBIM paspsiaoM; 00-
Iast JUTMTEbHOCTh TAKOM MHOTOKpaTHOM MonHIM qocturaet uHorna 1,5 cexynmst. (Ilpum. pexn.).
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I'po3oBoii TMBEHb B KOMHATeE

OueHb JIeTKO YCTPOUTH J0Ma HEOOJbLION (POHTAH M3 KaydyKOBOM TpYyOKH, OJUH KOHEIl
KOTOPO# MOTPYXaI0T B BEAPO, MOCTABIEHHOE HAa BO3BBILICHUH, WM HAJEBAIOT HAa BOJOMPOBOI-
HBIA KpaH. BbIxogHOE OTBepcTHE TPYOKH JOJDKHO OBITH OYEHb Majo, AJS TOro 4ToObl (OHTaH
pa3duBaJICs TOHKUMH CTPYHKaMHU; IPOIIIE BCErO JOCTUTHYTh 3TOTO, BCTABUB B CBOOOIHBII KOHEI]
KyCOYeK KapaHjalia, U3 KOTOporo BeIHYT rpadur. Paau ynodctBa obpaiienus ¢ poHTaHOM 3TOT
cBOOOTHBIN KOHEIL[ YKPEIUISAIOT B IEPEeBEpHYTON BOPOHKE, KaK Moka3aHo Ha puc. 103.

[TyctuB Takoil (hoHTaH BHICOTOH B MOJMETpa M HANPABUB CTPYIO BEPTHKAIBHO BBEPX,
npubIn3bTe K HEMY HaTEePTYI0 CYKHOM MAaJOYKy Cypryda uix 300HUTOBBIN rpedeHb. Bol ToTyac
YBHJIUTE OBOJBHHO HEOXKUAAHHYIO BEIllb. OTIEJbHBIC CTPYHKM HHCHAAAIONeH yacTu (OHTaHA
COJIBIOTCS B OJIHY CIUIOLIHYIO CTPYIO, KOTOPasi C 3aMETHBIM IIIyMOM YJapsieT O JHO MOJICTABJICH-
HOH Tapenku. 3ByK HAIIOMHUHAET XapaKTEPHBIN LIyM rpo30Boro JuBHA. «He nmoanexxut comue-
HUIO, — 3aMeYaeT Mo 3ToMY NoBojy (pusuk boiic, — 4To IMEHHO O 3TOW MPUYUHE KATUIA JOMKIS
BO BpeMsi IPO3bl OTIMYAIOTCS TAKOU BETMUMHOW». Y ganuTe cypryd, — u (OHTaH TOTYAC KE CHO-
Ba PACHBUIMTCS, & XapaKTEPHBIN CTYK CMEHUTCSI MATKUM LIIyMOM pa3ApoOIeHHON CTPYH.

[lepen HEMOCBAIIEHHBIMH BBl MOXKETE JCWCTBOBATH MAJOYKOM Cypryda, Kak (POKYCHHK
«BOJICOHBIM KE3JIOM.

OOBsiCHEHHE CTOJIb HEOKUIAHHOTO JICHCTBUS AIIEKTPUUECKOTO 3apsiia Ha (POHTaH OCHOBA-
HO Ha TOM, YTO KaIUIU 3JIEKTPU3YIOTCSA 4Yepe3 BIHMSHUE, IPHYEeM OOpalleHHbIe K Cypry4dy 4acTd
Karesb 3JeKTPU3YIOTCS MOJI0KUTEIBHO, POTUBOIOJIOKHBIE — OTPHUIIATEIBHO; TAKUM 00pa3oM,
Pa3sHOMMEHHO Ha’JIEKTPU30BAaHHBIE YACTH Kallellb OKa3bIBAIOTCS B OJIM3KOM COCEICTBE M, MpH-
TATHBAsICh, 3aCTABIISIOT KAIIU CIIMBATHCA.

JleiicTBue >neKTpUYeCTBA Ha BOJSHYIO CTPYIO BBl MOXK€Te OOHapYXUTh U MPOIIE; 10CTa-
TOYHO NMPUOIU3UTH MPOBEJICHHBII MO BOJOcaM 300HUTOBBIN I'peOeHb K TOHKOW CTpYe BOJIbI, BbI-
TEKaloIle M3 BOJONPOBOJHOTO KpaHa: CTPYSl CTAHOBHUTCS CIUIOIIHOW M 3aMETHO MCKPHBIISETCS
110 HAIPaBJICHHIO K IPeOHIO, PE3KO OTKIOHHUBIIKUCH B cTOpoHY (puc.104). OObscHeHne 3TOTO SIB-
JICHUS CJIOXKHEe, YeM IMPEIbIIYIIEro; OHO CBA3aHO C M3MEHEHHEM MOBEPXHOCTHOTO HATSKEHHS
MOJ1 ICHCTBHEM IIEKTPUYECKOT0 3apsjia.

Pucynox 104. Boasnas cTpys OTKJIOHSETCS TpU NPHOIMKEHUH Ha3JIEKTPHU30BAHHOTO
rpeOHs.

3aMeTHUM MEXIy MPOYHM, YTO JIETKOCTBIO, C KaKOW 00pa3yeTcst AIeKTPUYECKHA 3aps]] Ipu
TPEHUU, OOBSICHICTCS M DIEKTPU3ALUSA TMEPEJATOUYHBIX PEMHEH, TPYIIUXCS O IIKUBHL. Beine-
JISIFOIIMECS. AJIEKTPUUECKUE HCKPBI TPEJICTAaBISIOT B HEKOTOPBIX IMPOU3BOJACTBAX CEPHE3HYIO
OIAaCHOCTh B MOKapPHOM OTHOIIEHHH. YTOOBI 3TOro M30exaTh, cepeOpAT nepeJaTOYHbIe PEMHU:
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TOHKHH CIOW cepedpa JesaeT peMeHb MIPOBOIHUKOM 3JIEKTPHUUECTBA, U HAKOIIJICHUE 3apsijia cTa-
HOBUTCS] HEBO3MOKHBIM.

NnaBa pesatasa. OTPAXEHUE U NPENOMINEHUE CBETA. 3PEHUE.

IIaTHKpATHBINA CHUMOK

OnHuM U3 Kypbe3oB (GOTOrpauueckoro UCKycCTBa SIBISIIOTCS CHUMKH, Ha KOTOPBIX (ho-
Torpadupyemslii H300pakeH B MATH Pa3nuuHbIX moBopoTtax. Ha puc. 105, caenanHom mo mo-
n00HO# (oTorpaduu, MOKHO BUAETh 3T NATH nojoxeHuid. Takue dororpaduu uMe0T TO He-
COMHEHHOE MPEUMYIIIECTBO Nepea 0OBIKHOBEHHBIMH, YTO Aal0T 0o0Jiee MOJTHOE MPECTAaBICHUE O
XapaKTepHBIX OCOOCHHOCTAX OPUTHMHANA: M3BECTHO, KaK MHOTO 3a00Tarcs ¢oTorpadsl o TOM,
4TOOBI MPHUAATh JUIy CHUMAeMOro HanboJiee BBITOJHBIA TTOBOPOT; 3/1€Ch JK€ Cpa3y MOJydaeTcs
JMII0 B HECKOJIBKUX TIOBOPOTAX, CPEIH KOTOPHIX OO0JIbIIIE BO3MOXKHOCTH YIOBUTH CaMbIi Xapak-
TEPHBIN.

Kak noxyuatorcs atu pororpapun? Koneuno, ¢ momomsto 3epkain (puc. 106). dororpa-
bupyeMblii caguTcs CIMHOU K anmapaTy A M JIMIIOM K JBYM OTBECHBIM IIOCKUM 3epkasiam C,
CXOJIAIIMMCS TIOJ YTIIOM B OJIHY 5-10 gomo ot 360°, T. e. B 72°. Takas mapa 3epkaji JOJDKHA Ja-
BaTh YeThIpe N300paKEHMs], MOBEPHYTHIC PA3IMYHBIM 00Pa30M MO OTHOIIECHUIO K anmapaty. ITu
M300pakeHMsl TUTFOC HATYpPAIbHbIM 00BEKT U (OoTOrpadupyroTCs anmaparoM, MpuueM caMu 3ep-
Kasa (He MMEIOIINe paM) Ha CHUMKE, KOHEYHO, HE MOJydaroTcs. YTOObI B 3epKajiax He OTpa3uiIcs
dororpaduueckuii anmapar, ero 3acioHsOT AByMs dkpaHamu (BB) ¢ HeOoubIION 1IenbI0 1S

00BEKTHUBA.
i P ) ||||- | il
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Pucynox 106. Crioco6 mosmydeHus: nSTHKpaTHBIX (oTorpaduilt. CHUMaeMblil moMeIaeTcs
Mexay 3epkanamu CC.

Yucno m300paKeHUH 3aBUCHT OT yIia MEXAy 3€pKajaMH: 4yeM OH MEHbIIE, TeM YHCIIO
noJydaromuxcsi n3oopaxenuit 6onpuie. [Ipu yrae 360°/4 = 90° mbl mosy4ynsau Obl YeThIpE U30-
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Opaxxenus, npu yriie 360°/6 = 60° — mecth nzoOpakenuii, npu 360°/8 = 45° — Bocems, U T. 1.
Onnako mpu OOJIBIIOM YHCIIE OTPAKEHUN M300paKEHUSI TYCKIIbI M CJIa0bl; MO3TOMY OOBIYHO OT-
PaHWYMBAIOTCS ISTUKPATHHIMH CHUMKAMH.

CoJyiHeuHbIE ABUTaTe/IM H HArpeBaTeJIn

OueHb 3aMaHYMBA MBICIb HCIIOJIB30BaTh SHEPIHIO COJIHEUHBIX JIy4del il HarpeBaHUs
KoTia nasuraress. [Ipow3BerneM HECHOXHBIA pacueT. DHEPrusi, €XKEMHHYTHO IOjydaeMas OT
ConHla KaKABIM KBaJpaTHBIM CAaHTUMETPOM BHEIIHEH yacTW Hameil atMocgepbl, pacrolio-
JKEHHBIM O] MPSIMBIM YIJIOM K COJIHEYHBIM JIydaM, TIIATeJIbHO mojacuutaHa. KoimdecTBo ee,
M0-BUJUMOMY, HEM3MEHHO. OTTOI'0 OHO M Ha3BaHO «COJHEYHOM MOCTOSHHOW». Bemuumua con-
HEYHOH MOCTOSIHHOM paBHa (C OKpyrJIeHueM) 2 MajbiM KajlopusiM Ha 1 cM2 B MUHYTY. DTOT Te-
IUTOBOM MAeK, peryssipHO mocbuiaeMblii COJNHIEM, JOCTHUTaeT MOBEPXHOCTH 3eMJIM HE MOJHO-
CTBIO: OKOJIO TOJIyKaJIOPUH MOTJIoIaeTcst B atMocepe. MOKHO CUMTaTh, YTO KBAJApPATHBIN CaH-
TUMETP 3€MHOW MOBEPXHOCTH, MEPIEHIUKYIISPHO 03apsieMbIii COJIHEYHBIMU JIydaMH, MOJIy4aeT
eKeMUHYTHO npumepHo 1,4 kanopuu. B nepeBoae Ha KBaapaTHbIi MeTp 3T0 coctaiser 14 000
MaunblX, Wik 14 GonpIINX KaJopuil B MUHYTY, a B ceKyHy — okojo 0,25 6. xanopuu. Tak kak 1
0. KaJopwusl, epexo/is MOJIHOCTBIO B MEXaHUYECKYI0 paboTy, naet 427 KrM, TO COJTHEUHbIE JIy4H,
naslalolye NepreHIMKYISIpHO Ha y4acTok 3eMiu B 1 M2, Morau 6b1 gathk cBbime 100 krm sHep-
MM ©KECEKYHIHO, HHaue roBops, 6osee 1,3(3) nomaanHoit cusbl.

Takyro pa®oTy Moria Obl IpOU3BECTH JyuncTast sHeprusi CoyHIA TpU caMbIX Oarompu-
ATHBIX YCIIOBHUSX — IPU NEPIIEHANKYIIPHOM HaJICHUH U CTONIPOLIEHTHOM INpeBparieHnu. OnHako
JI0 CUX TIOp OCYILIECTBISIONIMECS MOMBITKY NPSMOTro Ucoyib30BaHus CoJIHIA KaK JBUTATEIbHOM
CHJIBI JTAJIEKU OBUIM OT TaKMX HJICAIbHBIX YCIOBHM: MX IOJIE3HOE NEHCTBUE HE MPEBBIILANO S —
6%. W3 ocymiecTBICHHBIX YCTAaHOBOK HAuOOJBIIMKA KOA(PQPHUIMUEHT MOJIE3HOTO ACUCTBUS JaeT
COJTHEUHBI! IBUTaTeNb U3BecTHOrO (usnka Ad6ora: 15%.

Jlerye Bocmonb30BaThesl yuyrcToil sHeprueit CosHIa He Ui MOJTyYeHHs] MEXaHHYECKOM
paboThl, a Ay HarpeBaHus. bonbiioe BHUMaHue yaensercs stomy Bonpocy B CCCP. Cymect-
ByeT crenuaibHblii Beecorosnsiii renmnonHcTuTyT (B CamapkaHze), BEAYIIMH OOLIMPHYIO HC-
cienioBaTeNbeKyto padoty. B TamkenTte paboraet conHeuyHnas OaHs, npomyckaromas 70 yenoBek
B cyTKu. B ToM xe TamkeHnTe 000pyj0BaHa TreIMOyCTaHOBKA Ha KPBIIIE OJJHOTO U3 JIOMOB. 31eCh
ycraHoBiieHbl 20 COJTHEYHBIX KOTJIOB, KOTOpble paccuntanbl Ha 200 Bemep BOJBI U LIETUKOM
obecrieynBaloT €10 Bech A0M. [1o 3asBlIeHUIO TeTMOTEXHUKOB, COHIIE OyneT OecriepeOoiiHO co-
rpeBaTh KOTibl 7 — 8 MecseB B roay. OcraibHblie 4 — 6 Mecs1eB KOTJIbI CMOTYT HarpeBaTh BOIY
TOJIBKO B sicHble JHU. CpeaHuil K. M. J. BOJOHarpeBaTesiell CpaBHUTENBHO BBICOK — OH COCTAaBJIs-
et 47% (makcuMasbHbli nocturaet 61%).

o A I l=l s "1_‘1_3_1.}
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Pucynoxk 107. ConneuyHnast BogoHarpeBarenbHas yctaHoBka B TypkmeHnckoii CCP.
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Pucynox 108. Conneunslit cknaa-xonoauiabHuk B Typkmenckoit CCP.

B Typkmenuu ObLT UCTIBITAH COJHEYHBIN XOMOAWIbHUK. TeMmepaTypa oxyiaxIaromux oa-
Tapel B Kamepax XOJOAWIbHUKA Obla 2 — 3° HUXKE HYJIS IIPH TeMIIepaType OKPYKaIOLIETro BO3-
nyxa +42°C B TeHU. DTO MEpBBI NMPUMEP MPOMBIIUICHHOW COTHEYHOW XOJIOAUIBHON yCTaHOB-
KH.

OTnuuHbIe pe3yNbTaThl AU ONBITHI COJHEYHOM IUIABKU Cepbl (TeMmeparypa IUIaBlICHHUs
120°C). YnomsiHeM elie 0 COTHEYHBIX OMPECHUTEISIX VI NOJYyYeHHs NPECHOI BOJBI Ha Mode-
pexxbe Kacnmiickoro u ApanbCKOro MOpel, O COJIHEUHBIX BOAOINOJABEMHUKAX JJISl 3aMEHBI IIep-
BOOBITHBIX CPEHEA3UATCKUX YUTUPEH; O COTHEUHBIX CYIIMIKaX /Uil PPYKTOB U PBIObI, O KyXHE,
rze Bce 0JroJja MpUroToBIsIIOTCS «Ha Jaydax ConHIa», U T. 1. Bee 3To He ucueprbiBaeT pazHo-
00pa3HbIX MPUMEHEHHH HMCKYCCTBEHHO YJIOBJICHHBIX COJHEYHBIX JIydei, KOTOPHIM MPEACTOUT
CBI'PATh BUAHYIO POJib B HapoAHOM xo3siictBe Cpenneit A3um, Kaskaza, Kpeiva, Humkneir Bou-
I'U U 10KHOM YKpauHBL

Meurta 0 HIanke-HeBUIUMKE

Cenoro ApEeBHOCTBHIO OCTABJIEHA HaM JIET€HJA O YyJI€CHOM IIanKe, KOTopas JeJIaeT HEBU-
JUMBIM KaX7I0ro, KTo ee HajeHeT. IlymkuH, oxuBuBmMi B «Pyciiane u Jlrogmumne» npenaHbs
CTapHHbI ITyOOKOH, J]all KIIaCCHUECKOe OMMCAaHNe BOMIIEOHBIX CBOMCTB HIANKH-HEBUAUMKU:

W nesuue npuiuio Ha ym,

B BoJIHEHBU CBOCHPABHBIX AYM,
IIpumeputs manky Yepromopa...
Jlronqmuna mankoi 3aBeprena,

Ha 6poBwu, npsimo, HaOEKpeHb,

W 3anom Hanepen Hazena.

N gro x? O, uyno crapbix gHeii!
JronMuna B 3epkajie nponana;
IlepeBepnyna — nepen Hel
JronMuna npexxHsis npeacrania,
Ha3zanx nagena — cHOBa HET;

Cusina — u B 3epkano! «IIpekpacno!
Jo6po, konayn! Jlo6po, moii creT!
Tenepb MHE 371eCh YK 0€301MaCHO»...

CnocoOHOCTh CTAHOBHUTBLCS HEBUIUMOM ObLIa €IMHCTBEHHOMN 3aIlllUTON I IUICHHOM
JIronmunel. Ilog HageKHBIM IMOKPOBOM HCBUAMMOCTU OHA YCKOJIB3aCT OT NPHUCTAJIIbHBIX B30POB
CBOHUX CTpa)Keﬁ. 0] MNpUCYTCTBUHA HeBpHMOﬁ IUICHHUIIBI MOTJIM JOTraJbIBaThCSA TOJBKO IIO €€ JIei-
CTBUSM.

Besne BceuacHo 3amevyanu
Ee MunytHbie cnempl:
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To no3malieHHbIe IO b

Ha mrymHBIX BETBSIX MCU€3aH,
To KaIuIu KIIIOUYEBOU BOJIBI

Ha nyr u3msaTeiii ynagainu:
Torma HaBEpHO B 3aMKE 3HAJIH,
UYTO nbeT Wb KyIIAeT KHSXKHA. ..
Enga penena Houu mria, -
Jlrogmuna k Bogonaay mia
YMBITBCS XJaJHOKO CTPYEIO.
Cam Kapna yrpenneit nopoto
OnmHaxxapl BUAESI U3 ajaart,
Kax nog HeBuamMoit pykoro
[Tneckan u OpbI3rai BOAOIAI.

JlaBHO yk€ OCYIIECTBIICHBI MHOTHE 3aMaHYMBBIC MEUTHI APEBHOCTH; HE MaJl0 CKa30YHBIX
BOJIIIEOCTB CIENANOCh JAOCTOsiHUEM Hayku. [IpoOypaBIuBaroTCs rOpbl, YIABIUBAIOTCS MOJHUH,
JIETAlOT Ha KOBpax-camoJieTax... Henb3s U M300pecTH M «IIanKy-HEBUIUMKY», T. €. HaUTH
CPEICTBO c/enaTh cedsi COBEpIIEHHO HEeBHIMMBIMU? OO 3TOM MBI ceifuac mobeceayem.

HeBuaumplii 4e10BeK

B pomane «UenoBek-HEBUIUMKA» aHTIIMUCKHUN MUCATENb Y3JUIC CTPEMUTCS YOSIUTh CBO-
UX YHTaTeNeH, 9TO BO3MOXKHOCTh CTaTh HEBUAMMBIM BIOJIHE OCylecTBuMa. Ero repoit (aBrop
pOMaHa MPEJICTABISET €ro HaM KaK «reHHalbHeimero Gpu3nka, Kakoro Korjaa-a1u00 BUICT MUP»)
OTKPBLI cOcO0 JieslaTh YeJI0BEYECKOEe TEJI0O HEBUAMMBIM. BOT Kak M3i1araeT OH 3HaKOMOMY Bpa-
4y OCHOBAHUs CBOETO OTKPBITHSL:

«BuauMOCTb 3aBUCUT OT JECUCTBUSA BUIMMBIX TEl HAa CBET. BBI 3HaeTe, 4TO Tejla WU I10-
IJIOLIAIOT CBET, WIKM OTPaXKArOT €ro, WU MPEJOMIIAIOT. ECIIM Teno He MOIomaeT, He OTPaKaeT u
HE MPEJOMJIISIET CBETa, OHO HE MOXKET OBITh BUAMMO camo 1o cebe. Buauie, Hanpumep, Henpo-
3payHbIii KPacHBIM AIIMK IIOTOMY, YTO KpacKa IOIVIOIIAET HEKOTOPYIO IOJIK0 CBETA U OTPAKAET
(paccenBaeT) octanbHble Jiydd. Eciu OBl SIUK HE TOTJIONIa] HUKAKOW JOJIM CBETA, a OTpaxkal
€ro BeCh, OH Ka3aJcsi Obl OJIECTSIIUM OeNbIM SIIIUKOM, cepeOpsHbIM. BpHITnaHTOBBIN SMIMK MO-
rjoman Obl Mano cBera, oOIIas ero MOBepXHOCTh OTpaXkaja Obl €ro TakKe HEMHOIO; TOJBKO
MecTaMH, Ha pedpax, CBET OTpaxxaJicsi Obl U MpeJoMIISIICS, JaBast HaM OJIECTSIIYI0 BUAMMOCTh
CBEpKAIOUIMX OTPaXEHUH — HEYTO BPOJE CBETOBOro ckenera. CTEKISIHHBIM SAMMK Onecten Obl
MeHbIle, OblT ObI HE TaK OTYETJIMBO BUJCH, KaK OPWIIJIMAHTOBBIN, IOTOMY YTO B HEM ObLIO ObI
MEHbIlIe OTPaKEHUH M MeHbIle mpeaoMieHuil. Ecnu ke monokuTh Kycok 0ObIKHOBEHHOTro Oe-
JIOTO CTEKJa B BOAY H, TeM 0oJiee, €ClIU MOJOXKUTh €ro B KaKyl-HUOY/b KHUJIKOCTh INIOTHEE BO-
JIbl, OH UCYE3HET IIOYTU COBEPILICHHO, IIOTOMY YTO CBET, MOINAJAIOLINNA CKBO3b BOJY Ha CTEKIIO,
IpeIoOMIISIETCS U OTpaxkaeTcsi oueHb cy1abo. CTEKIO CTAaHOBUTCS CTOJNb )K€ HEBHIUMBIM, Kak
CTPYs YIJIEKUCIIOTHI WM BOJOPOZA B BO3JyX€E, 110 TOU K€ CaMOW IPUYUHE.

— Ja, — ckazan Kemn (Bpau), — Bce 9TO 0O4€Hb IMPOCTO U B HAIE BPEMS M3BECTHO KAXKIOMY
LIKOJIbHUKY.

— A BOT u emie (akT, TAKKe U3BECTHBIA KaKJOMY IIKOJIBHUKY, Ecian Kycok cTekna pacTo-
JIOYb U MPEBPATUTh B MOPOILOK, OH CTAHOBUTCA ropasjo 0oJiee 3aMETHBIM B BO3AyXe, — OH CTa-
HOBMTCSI HEMPO3PAYHBIM O€JIbIM HOPOIIKOM. [TpOMCX0UT 3TO MOTOMY, YTO TOJTUEHHE YMHOXKAeT
I'PAaHM CTEKJIA, IPOU3BOISAIINE OTPAXKEHUE U IIPEIOMIICHUE. Y IIJIACTUHKU TOJIBKO JIBE I'PaHU, a B
MIOPOLIKE CBET OTPAKACTCA U IPEIOMIIAETCSA KaXKIOW KPYIIMHKOIO, Yepe3 KOTOPY IPOXOAUT, U
CKBO3b ITOPOIIOK €ro MPOHUKAeT OYeHb Majio. Ho eciau 6enoe Toa4eHoe CTEKIIO MOJOXKHUTh B BO-
1y, — OHO cpa3y Hucye3aeT. ToaueHoe CTEeKIO U BOAa UMEIOT MPUOIU3UTENBHO OJMHAKOBBIN 110~
KasaTenb MPEJIOMIICHH, TaK 4TO, IEPEX0Asd OT OJHOIO K JIPYyromy, CBET MPEIOMIIIECTCS U OTpa-
JKaeTCsl 0YEHb MaJIO.
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[To0XUB CTEKIIO B KaKylO-HHOYIb >KUIKOCTb C MOYTH OJUHAKOBBIM ITOKa3aTeJeM IIpe-
JIOMJICHMS, BBl IEJIA€TE €r0 HEBUAMMBIM. BCsKas IPO3payHas BEllb CTAHOBUTCS HEBUIMMOU, €C-
I €€ IOMECTUTh B CpPEeAy C OJMHAKOBBIM C HEIO IOKa3aTesaeM IpesioMileHus. J[ocTaTo4HOo Io-
IyMaTh CaMyl0 MajloCTh, YTOObI YOEUTHCS, YTO CTEKJIO MOXHO C/AETIaTh HEBUAMMBIM U B BO3/1Y-
Xe! HaJl0 YCTPOUTH TakK. YTOOBI €ro moxazaTesb MPEJIOMIICHUS PABHAJICS IOKA3aTEeNI0 MPEIOM-
JIeHHUs BO3/yXa, MOTOMY YTO TOTJa, MEepexo/s OT CTEKIa K BO3IyXY, CBET HE OylIeT HU OTpa-

JKaTbCd, HU NPCIOMITATHCA BOBC658.

Pucynok 109. HeBuanmasi CTeKIsTHHAS TTAIOYKA.

— Ha, na, — ckazan Kemmn. — Ho Begp uenoBek — He TO, 4TO CTEKIIO.

— Her, oH npo3paunee.

— B3gop!

— U 310 ToBOpUT ecTrecTBeHHUK! Heyxkenu 3a necsaTh JIeT BBl yCHenu COBCEM 3a0bITh (u-
3uky? bymara, HanpuMep, COCTOUT U3 MPO3pauHbIX BOJIOKOHEL, OHa Oella W HEeNpoHHUIaeMa I10-
TOMY K€, ToueMy Oell M HEeNpOHUIAeM CTEKJISTHHBINA nopomok. Hamacnure 6enyto Oymary, Ha-
MOJIHUTE MAacjOoM HPOMEXYTKH MEXIYy BOJOKOHIIAMHU TaK, YTOOBI MPETOMIICHHE U OTPAKCHUE
IPOMCXOJIWIN TOJBKO Ha MOBEPXHOCTSX, — U Oymara CTaHeT NpO3payHoi, Kak crekino. M He
TOJIbKO Oymara, HO ¥ BOJIOKHA MOJIOTHA, BOJIOKHA ILIEPCTH, BOJIOKHA JIEpeBa, HAIM KOCTH, MYC-
KYJIBI, BOJIOCHI, HOI'TH U HepBbl! CIIOBOM, BECh COCTaB YEIOBEKa, KPOME KPACHOTO BEIECTBA B
€ro KpOBH M TEMHOTO MUTMEHTA BOJIOC, — BCE COCTOUT U3 MPO3PayHOl, OecliBETHON TKaHU; BOT
KaK HEMHOT'O€ JIeJIaeT Hac BUAUMBIMU APYT Ipyry!»

[TonTBepX)ACHUEM ATUX COOOPAKEHUI MOXKET CIIY>KUTh TOT (DAaKT, UTO HE TOKPHITHIC LIEep-
CTBIO JKUBOTHBIC-ATLOMHOCH (TKaHU KOTOPBIX HE COJCPIKAT KPACAIIMX BEIIECTB) OTIMYAIOTCS B

58 Monmoit HeBHAMMOCTH COBEPIIEHHO MTPO3PAYHOT0 MPEAMETa MBI MOXKEM JJOOUTHCS, €CII OKPYXKHUM €ro CTEH-
KaMH, pacCeMBaIOIIMMHK CBET CTPOTO paBHOMEPHO. [J1a3, KOTOpBI CMOTPUT BHYTPh depe3 HeOoubiroe OOKOBOE OT-
BEPCTHE, MOJIYYUT TOT/Ia OT BCEX TOYEK IpeIMeTa KaK pa3 CTONBKO CBeTa, KaK eciy Obl IpenMera BOBce HE CyIlle-
CTBOBAJIO: HUKAKUe OJIMKY WM TEHH HE OOHApYKaT €ro NpUCYTCTBUSL.

Bor xak MoxeT ObITh 0OCTaBJIEeH MOAOOHBIN ONMBIT. BOpoHKY, MHaMeTpoM B TOIMETpa, U3 Oelloro KapToHa ycra-
HaBJIMBAIOT, KaK NOKa3aHo Ha puc. 109, Ha HEKOTOPOM pacCTOSHHM OT 25-CBEUOBOH 3JIEKTPUYECKON JIAMIIOUKH.
CHHU3y BBOJST CTEKISIHHYIO MAJIOYKY, IO BO3MOXKHOCTH CTPOTO BEPTHKAJIbHO. Majeiiiee OTKIIOHEHHE OT BEpTH-
KaJBHOTO TTOJIOKEHHS AENAeT TO, YTO MaJOYKa KAKETCS TEMHOH 0 OCH M CBETJION IO KpasM JH00 ke, Hao0opoT,
CBETJION 1O OCH M TEeMHOU 10 KpasiM. O0e KapTHHBI OCBEIICHHMS IIEPEXOASAT OAHA B, IPYTYIO IPH JIETKOM U3MEHEHUHT
nostio>keHnst manouku. Ilocie psga mpod MOXKHO TOOWTHCS COBEPIIEHHO PaBHOMEPHOI'O OCBEIIEHMS NMAIOYKU,— U
TOTZIa OHa JUISI TJIa3a, CMOTPSAIIEro CKBO3b y3koe (He mmpe 1 cM) GOKOBOE OTBEPCTHE, UCUE3aeT COBEpIIeHHO. [Ipu
TakoH OOCTaHOBKE ONbITA JOCTHIAETCSI MOJHAsT HEBUANMOCTh CTEKISTHHOTO INPEAMETa, HECMOTPsSl Ha TO, YTO €ro
TIPEIOMIISIONIAS] CTIOCOOHOCTD CHIIBHO OTIIMYAETCS OT MPETOMIISIONISH CITOCOOHOCTH BO3IyXa.

Jpyroii npueM, ¢ NOMOIIBIO KOTOPOTO MOXHO CIENIaTh HEBUAWMBIM, HAIIPUMEP, KyCOK IPAaHEHOro CTEKIA, CO-
CTOHT B TOM,4TOOBI IIOMECTUTD €T'0 B SIIMK, MOKPBITHIH U3HYTPH CBETAIICHCS KPACKOH.
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3HAYUTEIBHON Mepe MpOo3pavyHOCThIo. 300u0T, Hameamuii tetom 1934 r. B Jletckom Cene 3k-
3eMIUIAp Oeoi JATyHIKH-aIb0nHOCA, OTIMCHIBAET €€ TaK: « TOHKHE KOKHbIE M MbIIICYHbIE TKAHU
MPOCBEYMBAIOT: BUJAHBI BHYTPEHHOCTH, CKeleT... O4YeHb XOPOIO Y JISATYIIKUA-aIbOMHOCA BHIHO
yepe3 OpIOIIHYI0 CTEHKY COKpAILCHUE Cep/La U KUIIOK».

I'opoit pomana Yamica nzobpen crnoco0 Aenarth Npo3payHbIMU TKAaHU YEJIOBEYECKOTO Op-
raHu3Ma M Ja)xKe ero Kpacsuiue Bemiectsa (murmeHTsr). OH ¢ yCeXoM IMPUMEHUIT CBOE OTKPBITHE
K cobcTBeHHOMY Teny. OnbIT yaancs 6nectsie, — U300peTarenb cTajl COBEPIICHHO HEBUAUMBIM.
O nanpHeiimei cynp0e 3TOro HEBUAMMOTO YEJIOBEKA MBI ceiiuac y3HaeM.

Moryuecrso HeBUAUMOI O

ABTOp pomaHa «YeloBEeK-HEBUIUMKA» C HEOOBIKHOBEHHBIM OCTPOYMHEM M IIOCIIEIOBa-
TEJILHOCTBIO JIOKA3bIBACT, YTO YEJIOBEK, CAETABIIUCH MPO3pAauHbIM U HEBUAUMBIM, puoOpeTaeT
Omaroaapst 3ToMy MOYTH Oe3rpaHUYHOE MOTYIIECTBO. OH MOXET He3aMEeTHO IMPOHUKATH B J11000€
noMenieHre 1 0e3HaKa3aHHO MOXHUIIATh JIIOObIE BEIIM; HEYIOBUMBIN, Oarogapsi CBoe HEBUIH-
MOCTH, OH YCIICIIIHO OOpeTcs ¢ LeJI0i TOJINOM BOOPYKEHHBIX JIo/IeH. YTposkasi BCeM BUIMMBIM
JOASIM HEN30eKHOW TSHKKOW Kapol, HEBUAUMBINA YEJIOBEK JEPXKUT B MOJTHOM MOJYMHEHHU Ha-
CEJICHHME LIeJIOro ropoja. HeynoBUMBIN U HEySI3BUMBINM, OH B TO XK€ BPEMS UMEET IIOJIHYIO BO3-
MO’KHOCTh BPEJIUTh BCEM OCTAJIbHBIM JIIOJIIM; KaK Obl HU YXUTPSJIMCH OHH 3alIUIIATHCS, HEBU-
JUMBIM Bpar paHo WJIM MO3JHO HACTUraeT UX U nopaxkaeT. CTONb UCKIIOYUTEIBHOE M0JIOKEHNUE
Cpeau MpOYMX JIFOAEH JaeT reporo aHTJIMHCKOro poMaHa BO3MOXHOCTH oOpamiatbes K ycTpa-
LICHHOMY HACEJIEHUIO CBOETO IOpoia ¢ IPUKa3aMH, HalIpUMEP, TAKOIO COIAEPIKaHMUS

«["opoJ1 OTHBIHE YK€ He MO/ BIACThio KopoJsieBbl! CKakuTe 3TO BalleMy MOJKOBHHKY, IMO-
JMIIMK ¥ BCEM; OH 1Moj Moel BiacThio! HelHENHU 1eHb — mepBOe YKCIIO MEPBOro Toj1a HOBOM
spsl, 3psl HeBuaumoro! 51 — HeBuaumeriii IepBeiii. CHavana npasieHre Moe OyJIeT MHJIOCTHBO.
B nepBriit 1eHb OyaeT Bcero ojiHa Ka3Hb, pajgu MIpUMepa, Ka3Hb YesloBeKa, uMs kotoporo Kewm.
CeroaHs e ero MOCTHTHET cMepTh. [lycTh 3amupaercs, MycTh MPSYETCs], MMyCTh OKPYXKUT ceOst
CTpaXkei, MycTh 3aKyeT cedst B OpOHIO, — CMepTh, HEBUAMMAasA cMepTh uaeT k Hemy! Ilycts mpu-
HUMAET MEPBI MIPETOCTOPOKHOCTH, — ITO MPOU3BEAET BIEYATICHNE Ha MOM Hapod. CMepTh uaer
k Hemy! He momoraii emy, Hapoa Mo#i, 4TOOBI U T€Os HE TIOCTHUIJIA CMEPTh.

W Ha nepBBIX NOpax HEBUIUMBIN YEIIOBEK TOPKECTBYET. JIMIIB ¢ BeIWYalIIMM TPyIOM
yAaeTcs 3allyTaHHOMY HACEJIEHHUIO CIIPAaBUTBHCSA C HEBUIUMBIM BparoM, MEYTaBLIMM CAEIAThCS
€ro BIJIACTEJIMHOM.

IIpo3payHblie npenaparel

Bepusbl 5u ¢usndeckue paccyxeHus, KOTOPbIE MOJOXKEHBI B OCHOBY 3TOTO (haHTacTHye-
ckoro pomana? besycnoBHo. Bceskuil mpo3pauHblii peMET B MPO3pauyHON Cpefe CTaHOBUTCA
HEBUJIMMBIM YK€ TOTJa, KOT/Ia pa3Hulla B nokaszaressix npeiromienus mensie 0,05. Coycts ae-
CATh JIET MOCJIe TOTO, KaK aHIIMACKUN POMAaHUCT Hamucail cBoero «HeBUAMMKY», HEMELKHM
aHatoMm npod. B. [lInanbTeronsl] ocyecTBUI €ro WIS Ha MPAKTHUKE, — NPaB/aa, HEe JJIS )KUBBIX
OpPraHu3MOB, a JJIi MEPTBBIX NpernaparoB. MOKHO BUJETh TENEph 3TU MPO3pAavyHbIe MPernaparhl
qacTel Tena, Aa)ke LeNbIX )KUBOTHBIX, BO MHOI'HX MY3€sX.

Crnoco0 mpHUroTOBICHUS MPO3PayHBIX IMpenapaTos, pazpadoTanHeiii (B 1911 1.) mpod.
[naneTeroyipLeM, COCTOUT B TOM, YTO HOCJIE U3BECTHON 00pabOTKU — OeIeHUs. U IPOMBIBAHUS —
npenapar MpoONHUTHIBAETCS METHIOBBIM (HPOM CATHIMIOBON KUCIOTHI (3TO OeciBeTHas >KUJI-
KOCTb, 00JIajaromnIas CUIBHBIM JIydernpenomieHueM). [IpuroropneHHslii TakuM 00pa3oM npemna-
pat KpbIChI, PbIObI, pa3HBIX YAaCTEeH YEIOBEYECKOI0 Tesa U T. I1. IOTPYKAIOT B COCYJ, HAIOJIHEH-
HBIN TOU € JKUIKOCTBIO.

[Tpu sTOM, pazymeeTcs, HE CTPEMSATCS JOCTHYb IOJHOW MPO3PAaYHOCTU MPENapaTroB, TaK
Kak B TAaKOM CJIy4yae OHM CTaJH Obl COBEpIIEHHO HEBUIUMBIMH, a IOTOMY U OECHOJIE3HBIMU IS
aHaroma. Ho mpu sxenaHuM BO3MOXKHO ObUIO OBl JOCTHYB U 3TOTO.
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KoHeuHo, oTcrozia erie 1aieko 10 OCYIIECTBIEHUS YJNICOBOM YTOIMH O YKUBOM YEJIOBEKE,
IIPO3PaYHOM HACTOJIBKO, YTO OH COBEpPUIEHHO HEBUAUM. JlaJleKo IOTOMY, YTO HAJO €IIE,
BO-TIEPBBIX, HAMNTH CMOCOO MPOMUTATH MPOCBETISAIONMIEH KUAKOCTHIO TKAHU )KMBOTO OPraHU3Ma,
HE Hapylias ero oTmnpasiieHuil. Bo-BTopbix, mpenapatsl mpo¢. HInampTeronbia TOIBKO HpO-
3pauHbl, HO HE HEBHJUMBI, TKAaHU 3THX IpenapaToB MOTYT ObITh HEBUIMMBI JIUIIb O TEX MO,
MIOKa OHM MOT'PYKEHBI B COCYJ C JKUJKOCTBIO COOTBETCTBYIOLIEH mpenomisieMoctd. OHu OyayT
HEBUJMMBI B BO3JyX€ TOJBKO TOTJA, KOTJA IMOKa3aTelb UX MPEJOMIICHHUs OyleT paBHATHCS I0-
Ka3aTeJII0 IIPEJIOMIICHUS BO3/1yXa, a KAK 3TOT0 JOCTUTHYTh, MBI €I11€ HE 3HAEM.

Ho nomyctum, 4T0 ynacTcs co BpeMEHeM JO0OUTbCA TOrO M JPYroro, a CieloBaTelbHO,
OCYLIECTBUTH Ha JIE€JI€ MEYTY aHTTIUHCKOIO POMaHUCTA.

B pomane Bce mpeaycMOTpeHO U 00JyMaHO aBTOPOM C TakKOW TIATEIbHOCTHIO, YTO He-
BOJIBHO TOJAJIACIIBCS YOSTUTEIbHOCTH ONUCHIBAEMBIX COOBITHH. KaxkeTcs, 4To HEeBUIMMBIN Ye-
JIOBEK B CaMOM /JieJI€ JOJDKEH ObITh MOTYIIECTBEHHEUIIIMM U3 CMEPTHBIX... Ho 3TO He Tak.

Ectb 01HO ManeHbKOe 00CTOATENbCTBO, KOTOPOE YHMYCTHJI OCTpOYMHBIA aBTOp «HeBu-
JUMKH». DTO BOIIPOC O TOM, -

Mo:axer 1M HeBHAMMBIN BUIETh?

Ecnu 6b1 Yamic 3aman cebe 3TOT BONPOC Mpexae, YeM HarucaTb POMaH, U3yMHUTEIbHas
uctopusi «HeBuIuMKu» HUKOTJa HE ObLiIa OBl HAMKCAHA. ..

B camom fnerne, B 3TOM IyHKTE pa3pylaeTcs BCS WILTIO3US MOTYIIECTBa HEBUAMMOTO ye-
noBeka. HeBuaumblit nomxeH ObITh cier!

Ortuero repoit pomana HeBuIUM? OTTOTrO, YTO BCE YaCTU €ro Tejla — B TOM YMCJIE U TJ1a3a —
ClIeNaJiCh MPO3payHbIMU, U MPUTOM MOKa3aTellb UX MPETOMIICHUS paBeH MOKA3aTeNo MPeIoM-
JIeHUs BO3/yXa.

BcnomHuM, B 4yeM COCTOMT poJib IJla3a: €ro XpYCTaJIHMK, CTEKIOBUIHAs Bjara U JApyrue
YacTH TPENOMJISIOT Jy4d CBeTa TaK, YTO Ha CEeT4aTo 00O0J0OuKe Mojydaercs H300paxkeHue
BHEIIHUX IpeaMeroB. Ho ecnu mpenomiisieMocTh Ifla3a U BO3JyXa OAMHAKOBA, TO TEM CAMBIM
YCTpaHsETCs €IMHCTBEHHAs IPUYMHA, BBI3BIBAIOIIAS ITPEJIOMIICHHE: TIEPEX0As U3 OJHOM cpeibl B
JPYryI0 paBHOM NMPEeNOMIIIEMOCTH, Y9l HE MEHSIOT CBOETr0 HalpaBlIeHHs, a TIOTOMY U HE MOTYT
cobupaTbCst B 0IHY TOUKy. Jlyun OyayT mpoXoauTh Yepe3 Iia3a HEBUIAMMOTO YeIOBEKa COBEp-
IIEHHO OECHpPEensTCTBEHHO, HE MPEJIOMIISSCH M HE 33J€P)KUBAsCh B HUX, BBUAY OTCYTCTBUS ITUT-

MCHTa59, CJICAOBATCIIbHO, OHU HC MOT'YT BbI3BATh B €0 CO3HAHNU HUKAKOI'O 06p2138..

Hrak, HeBUAMMBIN YEIOBEK HE MOXKET HHYEro BHAETh. Bce ero MNpeUMyHICCTBa OKa3bIBa-
OTCA JI1 HETO OCCIIOJIE3HBIMH. FpO3HBIf/'I MNPETCHACHT Ha BJIACTb 6pOIlI/IJ'I ObI OIIYIIBIO, IMPOCA
MMJIOCTBIHIO, KOTOpOﬁ HHUKTO HE MOT OBbI €My MO0JaTh, TaK KaK IMPOCUTCJIb HCBUIUM. Bwmecto Mo-
FyIHeCTBeHHeﬁmeFO N3 CMCPTHBIX NIEPC] HAMU ObLI OBI 660HOMOH.IHLII>1 KaJICKa, O6p€‘-l€HHBIfI Ha

JKAJIKO€ CyIJ_IeCTBOBaHI/Ie60 v

59 Uro6h1 BbI3BATH Kakoe-HHOy/Ib OIIYIEHNE y KMBOTHOT'O, JyYH CBETA JIOJDKHBI IPOM3BECTH B €r0 IJ1a3y HEKO-
TOpbIe, XOTS Obl caMble HE3HAUMTEIbHBIC, I3MEHEHUS, T. €. BBIIOJIHUTH ONpeesieHHyI0 padory. s 3Toro iydu
JIOJDKHBI XOTS1 ObI B HEKOTOPOH YacTH 3a1epXKHUBaThcs ri1a3oM. Ho coBepiieHHO Npo3payuHblil I1a3, KOHEYHO, HE MO-
JKeT 3aJIep KUBaTh JIydd: MHA4Ye OH He ObII ObI Mpo3padeH. Y BceX KMBOTHBIX, KOTOPBIE 3AIIMIAIOTCS TEM, YTO OHU
NPO3payHbl, I71a3a, €CIM OHM MMEIOTCs, He OBIBAIOT BIIOJIHE MpO3payHbl. «HemocpeacTBeHHO 1MoJ MOBEpXHOCTHIO
MOpsI,— IHMIIET U3BECTHBIA okeaHorpad Meppeil,— OONBIIMHCTBO XMBOTHBIX IPO3PavHO M OECIBETHO; KOT/A UX W3-
BJIEKAIOT CETBIO, MX MOXXHO OTJIMYHTH TOJHKO IO MAJIEHHKUM YEpPHBIM IJIa3aM, TaK KaK KpPOBb HX JIMILIEHA ['€MOIJIO-
OuHa (KpacsIiero BEMECTBA) H COBEPILICHHO IPO3pavHa».

60 Bosmoxo, uto POMaHUCT JOMYCTHI ATOT CYLIECTBEHHBIN NPOMAaX BIOIHE CO3HATENBHO. V3BECTHO, K KAKOMY
JIUTEpaTYpHOMY IpHEMY NpruOeraer oObIMHO YAIIJIC B CBOMX (DaHTACTHUECKUX IMPOM3BEACHHSX: OH 3aCIOHSET IS
quTaTeNIeil OCHOBHOM Ae(eKT (paHTaCTHIECKOr0 MOCTPOCHUS OOMIMEM peaslicTHYeCKnX MmoapoOHocTei. B mpenn-
CJIOBUHM K aMEPUKAHCKOMY H3JaHUIO ero (paHTaCTHYEeCKHMX POMAHOB OH NpsiMO mumIeT: «Kak TOIpKO MarmdecKuit
(okyc mponenaH, Hy)KHO BCE Ipodee IMOKa3aTh MPaBJONOJ00HEIM U OOBIAEHHBIM. HanesTecsi Hy)KHO HE Ha CHITy

JIOTUYCCKUX TOBOJAOB, 4 HA WIIJIFO3UIO, CO31aBACMYIO HCKYCCTBOM>.
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I/ITaK, B IIOUCKAX «HIaITKM-HCBHUIAHUMKU» 0ecI10JIeE3HO HUATH 110 IIYTHU, YKA3bIBACMOMY Voanu-
JICOM, — 3TOT IYTh, AAXKC IIPU IIOJTHOM YCIICXC MOUCKOB, HC MOXKCT IMPUBCCTU K LCIIN.

OxpaHuTeIbHAas OKpPaCKa

Ho ecth u npyroii myTh K pa3peiieHuIo 3a1a4l «IIanKu-HeBUAUMKI». OH COCTOHUT B OK-
packe IpeaMETOB COOTBETCTBYIOIIMM LIBETOM, JICIAIOUIMM X He3aMETHBIMHU JUId Tna3a. K Hemy
MIOCTOSIHHO IpHOeraeT MmpupoJia: HaJelsis CBOU CO3JAHMS «OXPaHHUTEIbHOI» OKpacKoW, OoHa B
CaMOM IIMPOKOM MAacIuTade MONb3YeTCs 3TUM IMPOCTBIM CPEICTBOM, YTOOBI 3alIUINATh CBOU
CO3JIaHMsI OT BparoB WM 00Jer4ath UM TPyAHYIO O0pbOYy 3a CYIIECTBOBAHHUE.

To, 4TO BOEGHHBIE HA3BIBAIOT «3ALUTHBIM [[BETOM», 300JIOTU CO BpeMeH JlapBHHa Ha3bIBa-
I0OT OXPAHUTEIIBHOW WM IOKPOBUTEILCTBEHHOW OKpacKou. IIpumepoB Takoil 3aliuThl B MHUpE
JKUBOTHBIX MOXHO MPHUBECTH II€JIbIe THICSAYM; Mbl BCTPEUAEMCS C HUMU OYKBAJIBbHO Ha KaXXJIOM
mary. JKuBOTHBIE, OOMTAIOUINE B IyCThIHE, UMEIOT OOJIBIICH YacThIO XapaKTePHBIN KEeITOBATHIN
«UBET IYCTBIHW»; Bbl HAXOJUTE TOT LBET U y JIbBA, M y NITUIBI, U Yy ALICPUIIB], y TIAyKa, Y Yep-
Bfl, — CJIOBOM, y BCEX IPEICTaBUTENICH MyCThIHHON (ayHbl. HanmpoTus, )KMBOTHBIE, HACEISIOLINE
CHeXxHble paBHUHBI CeBepa — Oy/Ib TO ONACHBIM MOJAPHBIN MeaBeab Wwin 0e300uHas rarapa —
HaJIeJIeHBI OT MPUPOJIbI OO OKpacKoi, Jenaromiell UX He3aMeTHBIMU Ha (poHe cHera. baGouku
U TYCEHUIIbI, )KUBYIIIE Ha KOPE JEPEBbEB, UMEIOT COOTBETCTBYIOIIYIO OKPACKY, C HMOPa3UTEb-
HOW TOYHOCTBIO BOCIIPOM3BOJISIIYIO IIBET IPEBECHOM KOPBI («MOHAIIICHKa» U JIp.).

Kaxp1ii cobnparenb HaCEKOMBIX 3HAET, KaK TPYAHO HAWTH MX M3-3a «3aLIUTHOTO I[BETa»,
KOTOPBIM HaJlenuia ux npupoja. IlonpoOyiiTe moMaTh 3el1€HOr0 Ky3HEeUHKa, CTPEKOUYIIero Ha
JYTy Yy BalllUX HOT, — Bbl HE CMOXKETE pa3IMYUTh €ro Ha 3eJeHOM (hOHE, TOTJIOLIAIOIIEM €ro
OeccieiHo.

To e OTHOCHTCS W K BOJHBIM oOuTarensM. Mopckue KUBOTHBIE, BOSIIUECS cpean Oy-
PBIX BOJOPOCIIEH, BCe UMEIOT «3aIlIUTHBIN» Oypblii IIBET, JeNatOMUi UX HEYITOBUMBIMU IS TJIa3.
B 30He kpacHBIX BOJOpOCIEH MpeoOsIaaroliuM «3alUTHBIM [[BETOM» SIBJIsIeTCs KpacHbIid. Ce-
peOpuCThIi IIBET PhIObEN Yellyn — TOXe «3alUTHBIN». OH obeperaeT pblO M OT XUIIHBIX MTHII,
BBICMATPHBAIOLINX X CBEPXY, U OT XUITHUKOB BOJHOW CTHXHH, YIPOKAIOUIUX UM CHU3Y. BOJHAS
MOBEPXHOCTh UMEET 3€pPKaJIbHBIA BUJI HE TOJBKO IPU pPAaCCMaTPUBAHUU CBEPXY, HO elie OoJiblie
NpU B3MJISAZEC CHU3Y, U3 CaMOW TOJIIM BOABI (KIIOJHOE OTPaXKEHUE»), H C ITHM-TO OJIECTSIIUM
METAJUINYECKUM (POHOM CIMBAeTCsl cepeOpucTast pblObs uemrys. A MeIy3bl U JApyrue mpo3pad-
Hble 0OUTaTEIN BOJ — YepBHU, pPaKOOOPa3HbIE, MOJUIIOCKHU, CAJIbHBI — N30pajii CBOMM «3aIlUTHBIM
[[BETOM» TOJIHYIO OECIBETHOCTh U MPO3PAYHOCTh, JENAIOUIYI0 UX HEBUIUMBIMU B OKpYXKaromei
OecBETHON M MPO3pPAYHON CTUXHH.

«YJIOBKM» TPUPOJBI B 3TOM OTHOLICHHUH JAJIEKO MPEBOCXOJAT YENOBEYECKYI0 M300peTa-
TENBHOCTh. MHOTHE KUBOTHBIE 00JIAAI0T CIIOCOOHOCTBIO M3MEHATh OTTEHOK CBOETO «3alllUT-
HOT'O» IIBETa COOOpa3HO MepeMeHaM OKpyxkarolei ooctaHoBKH. CepeOpucTo-0enblii TOpHOCTA,
He3aMeTHbIM Ha (oHe cHera, yrpaTuil Obl BCe MPEUMYIIECTBA 3AIUTHONW OKPACKH, €ciu Obl ¢
TasHUEM CHErOB HE M3MEHWJI LIBETa CBOCH IIKYPKH; U BOT, KaX/1yI0 BeCHY OeJblil 3BepeK MoJry-
YaeT HOBYIO IIYOKY PBIKETO LIBETA, CIMBAIOLIYIOCS ¢ OKPACKON 0OHa)KEHHOM OT CHera IO4YBBI, a
C HACTYIUIEHUEM 3UMbI BHOBb Ce/IeeT, 00JIeKasiCh B OEIOCHEXHBIM 3UMHUI Haps L.

3alIMTHBLIA IBET

Jlronu nepeHsu y u3o0peraTeabHON IPUPOIbI ATO MOJIE3HOE UCKYCCTBO JIeNIaTh CBOE TeJOo
HE3aMETHBIM, CIIMBAThCs ¢ OKpyxaromuM (onom. Ilectprie kpacku Oaectsiiero oOMyHANPOBa-
HUS MPEXKHUX BPEMEH, MPUIaBaBILIUeE )KUBOMMCHOCTh OaTalbHBIM KapTHHAM, HAaBCET/1a OTOLUIH B
OpOILIOE. MX BBITECHWIA 3HAaKOMas OJHOLBETHas OOMYHIUpOBKa 3amurTHOro Isera. Ce-
po-cTanbHas OKpacka COBPEMEHHBIX BOCHHBIX CYIIOB — TO)KE 3alLUTHBIA LIBET, ACIAIOLIMI cyna
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MaJIOPa3TUUYUMBIMU Ha (DOHE MOPSI.

Cro/1a ke OTHOCUTCS M TaK Ha3bIBAEMbIM «TaKTUYECKHIA KaMy(QIIsK». BOCHHAsE MACKUPOBKA
OTJENIbHBIX MPEAMETOB — YKPEIUICHUH, OpYyAMUH, TaHKOB, KOpabiell, NCKyCCTBEHHBIH TyMaH U
TOMY I0JI00HBIE MEpbl BBEJICHHS NMPOTHUBHUKA B 3a0myxjaeHue. MacKUpPYIOT Jarepb 0COOBIMH
CEeTSMH, B YCHKH KOTOPBIX BILJIETEHBI IIYYKH TPaBbl, OOMIIbI HAJAEBAIOT XalaThl C MIyYKaMU MO-
qaJibl, OKpaIIeHHOM B LIBET TPaBhl, U T. II.

[IIupoko mpuMeHseTCs 3alUTHBIN [BET U MACKUPOBKA B COBPEMEHHOM BOCHHOM aBUALIUU.

CamouteT, OKpalIeHHbIii B KOPHYHEBBIH, TEMHO-3elIeHbIi 1 (proneToBbIil 1BeTa (COOTBET-
CTBYIOIIIME PACIBETKE MOBEPXHOCTH 3E€MJIM), TIPY HAOJIIOICHUU C CaMOJIeTa CBEpPXYy CTAaHOBUTCS
TPYAHO OTJIIMYMMBIM OT (pOHA 3€MHOM MOBEPXHOCTH.

MackupoBKa k€ HI)KHUX ITOBEPXHOCTEH camoJieTa OT HAOIIOACHUS C 3eMJIU IPOU3BOIUTCS
OKpAaIlIMBAHUEM X IO/ LIBET, COOTBETCTBYIOUINI (POHY Heba: CBETIO-TOIy00H, CBETIIO-PO30BBIN
u Oenbiii. Kpacka sTa pacronaraercss Ha MOBEPXHOCTH caMoJieTa HeOOJbIIMMH naTHamu. Ha
BbicoTe 740 M 5T 11BeTa clMBarOTCs B 00mmii mano3amerHsiii pon. Ha Beicore 3000 m camone-
ThI, UIMEIOIIME MOJOOHYI0 MAaCKUPOBKY, CTAHOBATCS HEBUIAUMbI. boMOOBO3bI, IpeaHa3HAYCHHBIE
JUIsl HAJIETOB B HOYHOE BPEMs], OKPAILIMBAIOTCS B YEPHBI LIBET.

3alIUTHBIM [IBETOM, MPUTOJHBIM JJISi BCSIKOW 0OCTAaHOBKM, ObLIa OBl 3epKaJibHas MOBEPX-
HOCTB, oTpaxaromas GoH. [Ipenmer ¢ Takol MOBEPXHOCTHIO aBTOMATUYECKHU NMPUHUMAET BUI U
OKpacKy OKpYKalollel cpe/bl; OOHApYXHUTh €ro MPUCYTCTBHE C JAJIbHErO PACCTOSHUS MOYTH
HEBO3MO>XHO. HeMIipl Bo BpeMs mepBOii MUPOBOM BOMHBI MPUMEHSIIM 3TOT IPUHLHUN I LIEN-
MIEJIMHOB. TOBEPXHOCTh MHOTHMX IIETIENIMHOB OblTa OyiecTsmias aJlOMUHHEBas, OTpakarolas
He0o U 00J1aKka; 3aMETUTh TAaKOM LIENNENUH MpH TOJIeTe OYEHb TPYAHO, €CIIH €0 HE BhIJIAET IIyM
MOTOpA.

Tak OCyHIECTBISAIOTCS B NPUPOJE U BOCHHON TEXHUKE MEUTBHl HAPOJIHBIX CKA30K O IlIall-
Ke-HEBUUMKE.

YegoBeyeckui rJja3 moja Boaou

BooOpasure, uTto BaM J1JaHa BO3MOKHOCTb OCTaBaThCs MOJ BOJON CKOJIb YTOJHO JOJTO U
YTO BBI IIPU 3TOM JEPXKUTE TJ1a3a OTKPHITHIMU. Moru Obl BBl TaM BHJIETH?

Kazanoce Obl, pa3 Boja mpo3payHa, HUUTO HE AOJDKHO MellaTh BUAETH MO/ BOJOW TaK ke
XOpOILIO, KaK U B Bo3ayxe. BcrmomMHMTE, OHAKO, O CIENOTe KHEBUIMMOTO YEJIOBEKa», KOTOPHIi
HE B COCTOSIHUU BHUJETh ITOTOMY, YTO MOKA3aTeIM MPETOMIICHHUS €ro Iila3a U BO3/AyXa OJAWHAKO-
Bbl. [lo BOoOit MBI HaxoauMMCs MPUOIM3UTENBHO B TEX K€ YCIOBMSAX, KaK U «HEBUIMMKa» B
Bo3ayxe. OOparumes k nudpam, — aeno craHer sicHee. Ilokaszarens mpenomienus Boasl — 1,34.
A BOT NOKa3aTesu MpeJoMIICHHUs IPO3PAYHbIX CPEel YEIOBEUECKOro IJia3a:

Porosoii 000J104KH U CTEKIIOBUAHOIO Tena 1,34

Xpycranuka 1,43

Bonsaucroii Binaru 1,34

Bb1 BuauTe, 4TO mpenomisiionias crocoOHoCTh XpycTanuka Bcero Ha 0,1 cunbpHee, 4eM y
BOJIbI, Y OCTAJbHBIX YK€ YacTel HaIllero Ija3a OHa OJUHAKOBA C MPEIOMIIIEMOCThIO BOoAbI. [lo-
3TOMY IOJ BOJIOW (POKyC Jydeil Mojydaercsl B IJa3y 4eloBeKa JaJeKo M03aqu ceTyaTtoil 00o-
JIOYKH, CIIeZI0BaTEIbHO, Ha CaMOW CeTYaTKe HM300pa’keHHE JIOJHDKHO BBIPUCOBBIBATHCS CMYTHO,
Pa3NIUYUTh YTO-THMO0 MOKHO JIMIIb ¢ TPYAOM. TOJIBKO OYeHb OJIM30pYKHE JIIOIU BUIAT MOJ BO-
Joi Gosiee MM MEHee HOPMaJIbHO.

Ecnu xoTuTe HarisHo NpeacTaBuTh cede, Kak JOKHbBI PHCOBATHCS. HAM BEIL MO BOJOH,
HaJICHbTE OYKHU C CHJIBHO PACCEHBAIOIIMMHU (JBOSKOBOTHYTBIMH) CTEKJIAMH; TOTa (POKYC JTy4eH,
IPETOMIISIFOIMXCS B TJ1a3y, OTOJBUHETCS JAlIeKO 3a CETYaTKy, M OKpY)Karollee MpeACTaHeT Ie-
pell BaMU B MOSICHBIX, TYMaHHBIX 00pa3ax.

He moxer 5u 4enoBek 1moja BOJOH MOMOYb CBOEMY 3PEHHIO, MOJIB3YSICh CUIBHO MPEIoM-
JSIFOIMMU CTEKIJIaMU?

OOBIKHOBEHHBIE CTEKJIA, YINOTpeOIsieMble JUIsl 0YKOB, 3/1€Chb MaJO MPUTOJHBI. TOKa3aTelb
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MPEJIOMJICHUS TTPOCTOTrO cTekna 1,5, T. e. nmumb HemMHOTMM OoJibie, yeM y Boabl (1,34); Takue
OYKH OyIyT MPeJOMJIATH TOJ BOJOW OodYeHb ciabo. HyxHBI cTekna ocoboro copra, OTIMYar0-
IIMECS YPE3BBIYAMHO CHIIBHOW TPETOMIISIONICH CMOCOOHOCTHIO (TaK HA3bIBAEMBIN «TSDKEIbIH
GIUHTIIac» MMEET MOKa3aTeilb MPETOMIICHHS, MOYTH paBHBIA aAByM). C TaKUMU OYKAMH MBI
Moru Obl 00Jiee WM MEHEe OTYCTIMBO BUJCTh MO/ BOIOH (O CIICIHATbHBIX OYKaX IS HBIPSIO-
IIUX CMOTPH JaJiee).

Pucynox 110. Pa3pe3 uepe3 ria3 peiObl. XpycTaquKk MMeEET I1apooOpa3Hyio ¢GopMy U He
U3MEHSIET €€ MPHU aKKOMOJaluu. Bmecto m3MeHeHus (GOpMbI U3MEHSETCS MOJIOKEHHE XPyCTa-
JIUKA B TJIa3y, KaK MTOKA3aHO MYHKTUPHBIMU JIMHUSIMH.

Teneps MOHSATHO, MOYEMY y PBIO XPYCTATUK MMEET YPE3BBIUAHHO BBIMYKIYI0 OpMY; OH
mapooOpaseH, U MoKazareib ero MPEJIOMICHHS — CaMblid OOJIBIIION U3 BCeX, KAKHE HaM M3BECTHBI
B IJ1a3ax XKMBOTHBIX. He Oyap 3TOTO, ria3a ObutM OBl MOYTH OECIoNe3Hbl phl0aM, 0OpeYeHHBIM
Ha )XM3Hb B CHJILHO MPEJIOMIISIOIICH TPO3pavHON cpejie.

Kak BuagaT BogoJ1a3617?

MHorue, BeposiTHO, CIIPOCST: KakK K€ MOTYT B0O/10J1a3bl, padoTarolye B CBOUX CKadaHapax,
BUJIETh YTO-TMOO TOJ BOJOM, €CciH Ijla3a Hallk B BOJE IMOYTH HE MPEIOMIISIOT JIydel cera?
Benp Bojo1a3HbIe IIIEMBI BCET1a CHA0KAIOTCS MIJIOCKUMHU, a HE BBITYKJIBIMU CTEKIaMu... Jlanee,
MOTJIM JIM MACCAXKUPBI XKI0JIb-BepHOBa «HayTunyca» 1r000BaThcs 4epe3 OKHO CBOEH MOJBOTHON
KaOThI JIaHIIaTOM TOJIBOJHOTO MHpa?

Ilepen HamMu HOBBIM BONPOC, HA KOTOPBIM, BIIPOYEM, HETPYAHO OTBETUTH. OTBET CTAHET
SCEH, €CIU NPUHATH BO BHUMAaHME, YTO, KOTJIAa Mbl HAaXOAMMCS IMOJ BOJOM 0Oe3 BOJOJIA3HOTO
KOCTIOMa, BO/Ia HETMIOCPEICTBEHHO MpPUJIEraeT K HallleMy IJ1a3y; B BOJIOJIA3HOM ke IuieMe (MiH B
katote «HayTuiayca») a3 oTIeseH OT BOJBI CIIOEM BO3ayXa (M cTekia). DTO CyIIECTBEHHO Me-
HseT Bce nieno. Jlyum cBera, BBIXOAS M3 BOJABI M MPOWIA yepe3 CTEKIOo, MONaJaloT CHavalda B
BO3/IyX U JIMIIb OTCIOJIa IPOHUKAIOT B Ti1a3. [1agast u3 Bo/bl Ha IIOCKOIAPAJUIEIIBHOE CTEKIIO MO/
KaKUM-JIMOO YIJIOM, JIy4H, MO 3aKOHAaM ONTHKH, BBIXOJAT U3 CTEKJa, HE MEHSs HalpaBJICHUs, HO
Janee, pyu Nepexo/ie U3 Bo3/lyXa B IJ1a3, JIy4d, KOHEYHO, IPEIOMIISIIOTCS, — U TJ1a3 MPH 3TUX yC-
JIOBUAX JIEHCTBYET COBEPIICHHO TaK ke, Kak U Ha cylle. B 3ToM 1 KpoeTcs pasrajika CMyTHBIIIE-
ro Hac nMpoTuBopeurs. Jlyuias WUTIOCTpaLus ee — 3TO TO, YTO MBI BIOJIHE XOPOIIO BUAUM PHIO,
IUIABAIOLINX B aKBapUyMe.

CrekIsiHHbIE Ye4yeBHIBI MO BOAOM

[TpoGoBanu i BhI ieiaTh TAKOH MPOCTO OMBIT: MOTPY3UTh JIBOSKOBBIMYKJIOE (<YBEINYH-
TEJILHOE») CTEKJIO B BOJY M PAacCMaTpHBaTh 4Yepe3 HEro MOrpykeHHbie npeameTsi? [TompoOyii-
T, — Bac MOPA3UT HEOKHUJAHHOCTH. YBEIIMYUTEIHLHOE CTEKJIIO B BOJE IMMOYTHU HE yBeIUMYMBaeT!
[Torpy3ute B BOAY «yMEHBIIHUTEIBHOE» (IBOSKOBOTHYTOE) CTEKJIO, — M OKAXETCS, YTO, OHO
MOYTH YTPATHT CBOMCTBO yYMEHBINATh. ECIU BbI mpojenaeTe OMbIT HE C BOAOH, a C PaCTUTEINb-
HBIM MAaclioM (HampuMmep, KeAPOBBIM), UMCIOIIUM II0KA3aTellb MPEIOMIICHUsS OOJIBIIMMA, YeM
CTEKJIO, TO JBOSIKOBBIMYKIIOE CTEKJIO OyIeT yMEHbIIaTh MPEIMEThI, JBOSIKOBOTHYTOE — YBEIH-
yUBaTh ux!
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BcnomHuTe, 071HAKO, 3aKOH TPEIOMIICHHS JIydeil cBeTa, — M 3TH uyjeca He OyayT yAuB-
JSITh Bac CBOEH HEOOBIYAHOCTHIO. [IBOSKOBBINYKIIAsk YEUSBHIIA YBEIUUYMBACT B BO31yXE TIOTOMY,
YTO CTEKJIO MPEIOMIISET CBET CHIIbHEE, HEXKEIN OKpYXKaWMK ee Bo3ayx. Ho Mexnay npenom-
JSFOIEH CITOCOOHOCTBIO CTEKJIAa M BOJBI Pa3HMIIA HEBEIIMKA; TIO9TOMY €CJIHM BBl IIOMECTUTE CTEK-
JISTHHYIO Y€YEBMILY B BOJY, TO JIy4d CBETA, MEPEX0/Is U3 BOJIBI B CTEKIJIO, HE UCTIBITAIOT OOJIBIIOTO
oTkJoHeHUsl. OTTOro-To MO/ BOJOW YBEITMUUTEIBHOE CTEKIIO TOpa3/io ciaadee yBEIMYMBAET, YeM
B BO3/yX€, @ YMEHBIIUTEIbHOE — cllabee yMEeHbIIAeT.

PacturenbHOE k€ Macio MpeaoMIISIET JIy4d CWIBHEE, YeM CTEKJIO, U IIOTOMY B 3TOU XKUJ-
KOCTH «YyBEIIMYUTEJIbHBIE» CTEKJIA YMEHBIIAIOT, 4 «yMCHBIIUTEIILHBIC» YBEIUYMBAIOT. Tak ke
JEUCTBYIOT TOJ BOJOW W IycThle (BepHEe, BO3AYIIHBIC) JIMH3bI. BOTHYTHIC YBEINYMBAIOT, BBI-
MyKJIble — yMEHbIIat0T. OUKHU U1l HBIPSHUS MPEICTABISAIOT COO0I0 HMEHHO TAaKHUE T0JIbIEC JINH3BI

(puc. 111).

Pucynok 111. Ouku 11 HBIPSIIOIIUX COCTOSIT U3 MOJIBIX IUNIOCKO-BOTHYTHIX JIMH3. JIyu MN,
npenoMisisics, cneayet no mytd MNOP, ynanssce BHyTpu JTUH3BI OT NEPIEHIUKYIIApa NaJeHUS
U npubmmKasch K Hemy (T. e, kK OR) BHe nun3bI. [103TOMY JMH3a JEHCTBYET Kak cOOMpaTebHOE
CTEKJIO.

HeonbITHBIE KynajJdbIIMKH

HeomnbITHBIE KyNaJIBIIMKH HEPEAKO IMOABEPTaloTCsl OONBLUION OMACHOCTU TOJBKO MOTOMY,
4TO 3a0BIBaIOT 00 OJHOM JIOOOMBITHOM CJIEICTBUH 3aKOHA MPEJIOMIICHHUSI CBETA. OHU HE 3HAIOT,
YTO MPEJIOMIICHHE CIOBHO MOJHUMAET BCE MOTPYKEHHBIE B BOAY IPEIMETHI BbIIIE HCTUHHOTO UX
noJioxkeHus. JIHO mpyza, peuku, KaXx10ro BOJ0EMa MPeICTaBIsACTCs Ta3y MPUIIOJHATHIM HOYTH
Ha TPETHIO YacTh INIyOMHBI; MOJArasich Ha 3Ty 0OMaHYMBYIO MEJIKOCTb, JIIOAU HEPEAKO MOMAal0T
B onacHoe nojoxeHue. Oco6eHHO BaKHO 3HATH 3TO JETSAM U BOOOIIE JIIOASIM HEBBICOKOTO POCTA,
11 KOTOPBIX OLIMOKA B ONPE/IeIeHUH ITyOMHBI MOXKET 0Ka3aThCsl POKOBOM.

IIpyuunHa — npesioMiIeHue CBETOBBIX JIy4eil. TOT Ke ONTUYECKUI 3aKOH, KOTOPBIN NIPUIAECT
HOJYIIOTPY>)KEHHOH B BOJy JIOKKE M3JoMaHHbId BUI (puc. 112), o0yclnoBIMBaeT U KaxKyleecs
MOJHATHE JHA. BBl MOKeTe MpOBEPUTH 3TO.

[Tocagure ToBapHIia 3a CTOJN TakK, YTOObI OH HE MOI BHUJETh JHA CTOSIICH Mepel HUM
yamky. Ha 1HO ee monoxute MOHETY, KOTOpasi, pazymeeTcsi, OyJeT 3aCIOHEeHa CTEHKOHN YalllKH
OT IJ1a3 Balllero ToBapuiia. Tenepb MONpocuTe TOBapHIlla He IIOBOPAUYMBATh I'OJIOBBI M HAJEWTE B
qamky Bojbl. [Ipon3oiiier HeYTO HEOXKHUIAHHOE. MOHETa CHeNaeTcs JAJS Ballero rocTs BUIU-
Mmoii! Y ianuTe Boly U3 YallKy CIIPHHIIOBKOH, — M THO C MOHETO#H onsATh omyctutcs (puc. 113).

Puc. 114 o0OwscHseT, KaK 3TO MPOUCXOJUT. YUaCTOK JHA M Kaxercs HaOmomatento (ras
KOTOPOTO — HaJI BOJIOH, B TOUKE A) B IPHUIIOJHATOM TOJIOKEHHUHU: YU MPETOMIISIOTCS |, TIepe-
X0/ U3 BOJBI B BO3/yX, BCTYMAIOT B IJa3, KaK MOKAa3aHO HA PUCYHKE, a IJla3 BUJIUT y4acTOK Ha
MPOJIOJDKEHUH ITHUX JIMHUH, T. €. Haa M. YeM HakIOHHee WAYT Jy4H, TEM BBILIE MOAHUMAETCS M.
BoT noyemy npu paccMarpuBaHUU, HapUMeEp, C JIOAKH POBHOTO JHA MpyJa HaAM BCErjaa KaxeT-
Cs1, UTO OHO Hambouiee rITyOOKO MPSMO MOJ HAMH, a KPYTOM — BCE MeJIbue U MeJIbye.

Wrak, 1HO mpyna Kaxercss HaM BOTHYTbIM. HaoOopoT, eciau ObI MBI MOTJIM CO JHA MpynAa
CMOTpETh Ha MEePEKUHYTHIN Yepe3 Hero MOCT, OH Ka3aJicsi Obl HaM BBIMYKJIBIM (KaK M300paKeHO
Ha puc. 115; o cnocoGe momy4enust 3toii hororpadun OyAeT ckazaHo 1mo3xe). B naHHOM ciyuae
JY4U TepexXoIsiT U3 ciabo NpeloMIIsFonIel cpeasl (Bo3Iyxa) B CHIIBHO MPEIOMIISIONTYIO (BOAY),
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no3toMy U 3¢ ekt momyyaercs oOpaTHBIN, YeM MpH Mepexoje Jydell u3 Bojabl B Bo3ayx. Ilo
CXOJTHOM MPUYMHE U PSJ JIIOJCH, CTOSIIUX, HAaIpUMED, BO3JIE aKBapUyMa, JTOJDKEH Ka3aThCs Phl-
06aM He MpsIMOH IIEPeHTroM, a Tyroi, oOpaleHHOM CBOEH BBITYKIOCTBIO K ppiOe. O TOM, Kak BH-
IST peIOBI, WM, BEpHEE, KaK OHH JO0JDKHBI ObUIHM OBl BUJETh, €CJIM Obl UMENN YeJIOBEUECKHUE I1a-

3a, MBI CKOpO mobeceayeM noapooHee.

Pucynox 112. MckaxxenHOe n300pakeHUE JIOXKKH, OMYIIEHHOM B CTakaH C BOJOM.
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Pucynox 115. B TakoM BuJe HpeACTaBISIETCS IMOJIBOJHOMY HAOMIONATENIO KeJIe3HO0-
POXHBII MOCT, IEpEeKHHYTHIN uepe3 Peky (¢ pororpaduu npod. Byna).

HeBuaumas OysiaBka

BoTtknute OynaBKy B IJIOCKUN NMPOOKOBBIA KPYXKOK U IMOJIOKUTE €ro OyJaBKOl BHU3 Ha



MOBEPXHOCTh BOJBI B MUCKe. Eciiu mpoOka He depecuyp IIUpOKa, TO, Kak Obl HU HAKJIOHSIIN BbI
rOJIOBY, BaM HE yJacTCsl yBUJECTh OyJaBKU — XOTS Ka3aJoCh Obl, OHA JOCTATOYHO JTMHHA, YTOOBI
npoOka He 3aciioHsIa ee oT Bac (puc. 116).

[Touemy e Jqy4u cBeTa HE JAOXOMAT OT OynaBKU /10 Baiiero riasza? Iloromy 4ro oHu mpe-
TEPIEBAIOT TO, YTO B (DU3MKE HA3BIBACTCS «IIOJHBIM BHYTPEHHUM OTpakeHuem». HamoMmHuMm, B
4eM COCTOMT 3To siBaeHue. Ha puc. 117 MokHO npociiequTs 3a MyTIMHU JIydel, IepeXoAsuX U3
BOJIBI B BO3/ayX (BoOOIIE U3 cpeibl Oosiee MPEIOMIISIFOIIEH B Cpey MEHee MPEIOMIISIONIYIO) U
oOpartHo. Korja iiyun uayt u3 Bo3ayxa B BOJY, TO OHH MPUOMIKAIOTCS K «IIEPHEHIUKYISPY Ia-
JCHUS», HATPUMeED, Jy4, NaJAIOIUi Ha BOAY IO YIJIOM D K NepHneHIuKyIspy K IUIOCKOCTH I1a-
JICHUS1, BCTYIIAeT B HEE Y)Ke MO/ yIiIoM a, KOTOPBIH MeHbIIe, 4eM D.

Ho uto ObIBaeT, Korjaa majaroluii y4, CKOJb3s MO MOBEPXHOCTU BOJBI, MAJAeT Ha BOJ-
HYIO MIOBEPXHOCTh MOYTHU IOJI MPSMBIM YIJIOM K NepreHauKyasipy? OH BCTynaer B BOJY MO Y-
JIOM, MEHBIIUM YeM NPSAMOH, a UMEHHO 10/ yriioM Bcero B 48,5 rpanycos. Iloa Gonpiium yriiom
K MEpIeHAUKYISpY, YeM 48,5 rpanycos, Jiyd BCTYNHTh B BOJY HE MOXET; 3TO JJIsi BOJBI «IIpe-
JenbHBI» yroj. Heo0xonuMo yscHUTH ceOe 3TH HECIIOKHBIE COOTHOLICHHS, YTOOBI MOHSTH
JanbHEHIe, COBEPILIEHHO HEOXHJAHHbIE M YPE3BBIYAMHO JIIOOOIBITHBIE CIEICTBUS 3aKOHA
MPEIOMIICHHUS.

Pucynok 117. Pa3Hble ciydyan npenoMiIeHUs Jiyda IpU NEPEXOJE U3 BOJBI B BO3AyX. B
ciydae |l myd nmagaer nox npeaenpbHbIM YIJI0M K NEPIEHIUKYIAPY NAJEHUS U BBIXOAUT U3 BOJBI,
CKOJIb34 BJIOJIb €€ moBepXHOCTH. |11 m300paxaer ciryyaii moJIHOTO BHYTPEHHETO OTPaXKEHHUS.

Mpl ceiiuac y3HalM, YTO JIyyd, IIQJAIOIIME HA BOJY I10J BCOBO3MO>KHBIMH YIJIAMH, CHKU-
MAIOTCs O] BOJOH B JIOBOJIBHO TECHBIM KOHYC C yriioMm pactBopa 48,5 + 48,5 = 97°. [Ipocneaum
TEeNnephb 3a X0J0M JIydel, UAylIHux oOpaTHO — U3 BoAbI B Bo3ayX (puc. 118). [To 3akonam onTHkH,
nyTd OyayT Te e camble, U BCE Jy4H, 3aKIIOUCHHBIC B yMOMSIHYTOM 97-rpagyCHOM KOHYce,
BBIMIyT B BO3JyX IOJ pa3IM4YHBIMHU yIJIaMu, pacrpenenssick no Bcemy 180-rpagycHomy mpo-
CTPaHCTBY HaJ BOJOM.

Ho kyna ke neHercst MOABOJHBIN JIyd, HAXOASIINICS BHE YHOMSHYTOTO KoHyca? OKa3bl-
BaeTCsl, OH HE BBIIIET BOBCE U3-1IOJ BOJBI, @ OTPA3UTCS LIETUKOM OT €€ MOBEPXHOCTH, KaK OT
3epkasia. BooOie BCsAKW MOJBOAHBIA JIyd, BCTPEYAIOIIMI MOBEPXHOCTh BOJBI MO YIJIOM,
OONBIINM «TIpeAeIbHOTO» (T. €. OosbimM 48,5 rpanycoB), HE IPEIOMIISIETCS, a OTPAKACTCS: OH

IPETEPIICBACT, KAK TOBOPAT (PU3HKH, IOIHOE BHYTPEHHEE OTpakeHned Ly,

Ecnu Ob1 ppiObI n3ydanu (U3MKY, TO TJIABHEHIIUM OTJIEJIOM ONTHUKUA ObUIO OBl ISl HUX
YYCHUE O «BHYTPEHHEM OTPAXCHUU», TaK KaK B MX IIOJIBOJHOM 3PEHHU OHO UTpAeT MepBOCTE-
MIEHHYIO POJIb.

B cBsi3u ¢ 0cOOEHHOCTSIMH MOJIBOJTHOTO 3PEHUSI HAXOAMUTCS, 110 BCEH BEPOATHOCTH, TO 00-
CTOSITENICTBO, YTO MHOTHE PBHIOBI UMEIOT CepeOpUCTYIO OKpacKy. Ilo MHEHHIO 3005I0T0B, Takas

61 OrpaxceHI/Ie HAa3bIBACTCA B JAHHOM CJIydac IOJHBIM HOTOMY, 4YTO 34E€Ch OTPAKAIOTCA BCC IMMAaJArOIUC JTY4YH,
MCKAY TEM KaK JaKE€ CaMOC JIy4lICC 3€pPKaJlo (I/13 MOJUPOBAHHOI'O MAarHuvs WJin cepe6pa) OTpa’KaCT TOJBKO YaCThb
nagaronmux Ha HETO nyqeﬁ, OCTAJIBHYTO K€ IMOrJIomacT. Bo,ua P YKA3aHHBIX YCIIOBUAX SABJIACTCA WACAJIBHBIM 3EP-
KaJIOM.
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OKpacKa €CTh pe3yJbTaT MPUCIOCOONCHUS PHIO K IBETY pacCTUIIAIOIIECICS Haj HUMH BOJHOM
MIOBEPXHOCTHU: NPU HAOITIONEHUH CHU3Y IMOBEPXHOCTh BOJBI, KAK MBI 3HAE€M, KaXKETCsl 3epKaJIbHOU
— BCJIE/ICTBHE ITOJIHOTO BHYTPEHHETO OTPAKEHUS»; a HAa TaKOM (OHE CepeOpUCTO-OKpaIlIeHHbIE

pLI6I>I OCTAKOTCS HE3aMETHBIMU JIA OXOTAIINXCA HAa HUX BOAHBIX XUIITHUKOB.
Ea_vz?}r

Pucynox 118. Jlyun, ucxoxsiiye u3 TOYKM P mox yriiom K NepHeHIUKYISIpYy MajeHUS
Ooutbie npenenbHoro (st moabl — 48,5 rpaaycoB), He BEIXOIAT B BO3JYX M3 BOJBI, a IIEITHKOM
OTPa)KarOTCsl BHYTPb.

o :
Pucynok 119. Jlyra napyxsoro mupa B 180° cokpamaercst st oABOTHOTO HAOIIOAATENS
10 ayru B 97°; cokpaliieHHe TeM CUIbHEE, YeM Jlajiee OTCTOUT YacTh Ayru oT Touku 3eHuTa (0°).

Mup u3-nox Boasl

MHorue 1 He MOJI03PEeBalOT, KaKUM HEOObIYaifHbIM Kazajcst Obl MHUp, €l Obl MBI CTaIH
paccMaTpuBaTh €ro M3-TOJ BOJBI: OH JIOJDKEH HPEACTaBIATHCS HAONIOJATENI0 U3MEHEHHBIM H
HCKQ)KCHHBIM II0YTH 10 HEY3HAaBAEMOCTHU.

BooOpasure, 4To BBl MOTPYKEHbI B BOJY M CMOTPHUTE U3-TIOJ BOJHON CKaTepTH B MHUDP
HazBoaHbIN. O6nako, BUcsIIee B HeOe IPsIMO HaJ| Ballleil TOJIOBOM, HUCKOJIBLKO HE U3MEHHT CBO-
€ro BHMJA. OTBECHBIM Jy4 He Ipenomisercs. Ho Bce ocrampHble NIpPEeaMEThI, JIydd KOTOPBIX
BCTPEYaIOT BOJHYIO IIOBEPXHOCTH I10J] OCTPBIMH YIUIAMM, IIPEACTABIIAIOTCS UCKAKCHHBIMU. OHU
CJIOBHO COXXMYTCs I10 BBICOTE — TEM CUJIbHEE, YEM OCTPEE YroJl BCTPEUH JIyda C BOAHOU IJIaJbIO.
OTO U NOHATHO: BECH MU, BUIUMBIA HaJl BOJOW, JOJDKEH YMECTUTHCS B TECHOM II0OJIBOJHOM KO-
nyce; 180 rpamgycoB HOJKHBI CKATHCS MOYTH BABOE — 10 97, U M300pakeHus1 HEeU30eKHO OyIyT
ucKaxarbcs. IlpeaMeTsl, JTydn KOTOPBIX BCTPEUAOT BOJAHYIO Iuaib mox yrioMm B 10 rpamycos,
C)KUMAIOTCSI B BOJI€ HACTOJIBKO, YTO TOYTH MEPEcTaroT pasnuyarbes. Ho Bcero Goiiee mopasui
ObI Bac BHJ] CaMOM BOJIHOM MOBEPXHOCTH: U3-TIOJ BOJIbI OHA MPEICTABISECTCS BOBCE HE IUIOCKOM,
a u popme konyca! Bam mokaxkercsi, 4TO Bbl HAXOJIUTECh HA JHE OTPOMHON BOPOHKH, OOKa KO-
TOPO HAKIIOHEHBI IPYT K APYTY MO YIIIoM HeMHOTo OoJbiie npsimoro (97 rpamycos). Bepxuuit
Kpail 3TOro KOHyca OKPY)KEH paJly’KHbIM KOJbIIOM U3 KPacHOi, )KeNTOH, 3eJIeHOH, cuHel u ¢uo-
netoBoil kaeMok. [louemy? benblil colHEUHBIH CBET COCTOMT M3 CMEIIECHUs JIydel pas3HbIX IIBe-
TOB; KaXIbIM PO JIy4e UMEET CBOM IOKa3aTellb IIPEJIOMIICHHUs, @ IOTOMY U CBOM «IIpeIe/IbHBIN
yron». CleIcTBUEM 3TOr0 SBISAETCSA TO, YTO IPU PacCMaTPUBAHUM U3-IIOJ BOJBI IIpPEIMET Ka-
JKETCSI OKPYKEHHBIM IIECTPBIM OPEO0JIOM U3 LIBETOB PaLyry.

Yro ke BUIHO Jaliee, 3a KpasMH 3TOr0 KOHYCa, 3aKII0YAIOLIero B ce0e Bech HAJABOHBIH
mup? Tam paccTunaercs GrecTsias HOBEPXHOCTh BOJbI, B KOTOPOH, KaK B 3€pKaJio, OTPaXKartoTcs
MIOJBOJHBIE IIPEIMETBI.

CoBepIiieHHO HEOOBIYalHBINA B PUOOpPENH Obl Ui TIOJBOJIHOTO HAOMIOAATENS T Mpes-
METBI, KOTOPBIE YaCTbIO IOTPYKEHBI B BOJY, YaCTbIO K€ BBICTYNAOT Haja Her. IlycTe B peky
norpyxeHa BojgomepHast perika (puc. 120). Uro yBuaut Habar01aTeNnb, IOMEIICHHBIN 11O BOJOH,
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B Touke A? Pazmenum o6o3peBaemMoe MM MpocTpaHCTBO — 360 rpaaycoB — Ha y4acTKU U 3aii-
MeMCsl KaXAbIM y4acTKOM OTAENbHO. B mpenenax yria 1 oH yBUIUT THO PEKH, — €CIU TOJBKO,
KOHEYHO, OHO JOCTaTOYHO OCBEUICHO. B yriie 2 oH yBUAMT MOJBOIHYIO YacCTh peKH 0e3 HcKa-
xeHuid. [IpumepHo B yrie 3 OH YBUAUT OTPaKEHHUE TOH K€ 4acTH peiKH, T. €. MePeBEPHYTYIO
HOTPY)KEHHYIO TIOJIOBUHY €€ (BCIIOMHHTE, YTO CKa3aHO OBbUIO O IOJHOM BHYTPEHHEM OTpake-
HUKW»), Elie BbIlIe Mo BOJHBIN HAOIIOIATENb YBUANUT BBICTYIAIOIIYIO YacTh PEHKH, — HO OHA HE
COCTAaBUT IPOJOJDKEHUS MOJBOJHON, a MEPEMECTUTCS TOpas3/io BHIIIE, COBEPLIEHHO OTACIUB-
IIMCh OT CBOErO OCHOBaHMs. Pasymeercs, HaOI0IaTeI0 B TOJIOBY HE MPHUAET, YTO 3Ta BUTAIO-
mas peiika cocrapigeT npojaoskeHue nepsoi! K Tomy ke peiika MokakeTcsi CUIIbHO CXKaTOH,
0cOOEHHO B HWD)KHEH 4YacTH, — TaM JeJieHus OyayT 3amMeTHO cOmmxkeHsl. JlepeBo Ha Oepery, 3a-
TOTUICHHOM Pa3MBOM, JOJDKHO M3-TOJ BOJBI Ka3aThCsA TaKUM, KAKMM OHO M300pakKeHO Ha pUC.
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Pucynox 120. Bua nonynorpy:xeHHOM BOJIOMEPHOI peiiku /Il TOABOAHOTO HAOII0qaTes,
rJ1a3 KOTOPOro MOMEIIEH B A.

B yrne 2 BuaHa, B TyMaHHBIX OY€pTaHUSAX, MOTPYKEHHAs 4acTh peiiku. B yrie 3 — oTpa-
JKEHHE ee OT BHYTPEHHEW MOBEpXHOCTU BOJbI. Ellle BbIllle BUHA BHICTYNAIOIIAs YaCTh PEHKH B
COKpAILEHUH, U MPUTOM OTJEJIEHHasi OT OCTAJIbHOM €€ YacTH MpOoMeXyTKoM. B yrie 4 otpaxa-
ercs aHO. B yrne 5 BujeH Bech HaABOIHBIN MUp B (popme KOHMUECKO# TpyOwl. B yrie 6 BugHo
OTpa’KeHHE JHA OT HIKHEH MOBEpXHOCTH BOAbI. B yrie 1 — HesicHoe u300paxeHue aHa.

A ecnu Obl Ha MeCTe PEWKM HAaXOIHJICS YEJIOBEK, TO M3-T0J BOJbI OH IpPEACTaBUICS ObI
¢burypoii puc. 122. B TakoMm BuAe KyHaJIbLIUK TOJKEH KazaTtbes ppioam! st HUX MBI, UAs O
MEJIKOMY JIHY, pa3lBauBaeMcs, IIpeBpaliaeMcs B JiBa CyIIECTBA: BepxHee — Oe3HOroe, HIKHEe —
6e3rosioBoe ¢ ueTbipbMs Horamu! Korga mbl ynansemcs OT MOJBOHOTO HAOMIOATENs], BEPXHISA
[I0JIOBMHA HAILIETO Teljla BCe CHJIbHEE CKMMAETCSl B HIDKHEH YacTH; Ha HEKOTOPOM PACCTOSHHUH
MIOYTH BCE HAJBOJHOE TYJIOBHUIIE MPOIAAALT, — OCTAETCS JMIIb OJIHA CBOOOJHO peroliasi roJjio-
Ba...

MO’HO JI1 HETIOCPEICTBEHHO, HAa OMBITE, IPOBEPUTH 3TU HEoObIuaiiHble BBIBOIBI? HbIpss
1OJ1 BOAY, MBI yBHUJINIM Obl OYEHb Maso, JaKe ecli Obl U MpUYYMIn ceOsl AepkaTh Iiia3a OT-
KPBITBIMU. Bo-nepBbIX, BOJHAsI MOBEPXHOCTh HE YCIEBAET YCIIOKOUTHCS B T€ HEMHOT'HE CEKYH-
JIbl, KaKue MbI CIIOCOOHBI MPOBECTU MO BOJOH, a CKBO3b BOJIHYIOIIYIOCS TIOBEPXHOCTh TPYIHO
YTO-TU00 pa3zauuuTh. BO-BTOPBHIX, Kak MBI YK€ OOBSICHUIM paHee, MpeJOMIIEHHE BOIBI Majo
OTJIMYACTCS OT MPEJOMIICHUS MPO3PAaYHBIX CPEJ] HAIEero Iia3a, U Ha CeTYaTKe MOJIydaeTcs Mo-
ITOMY OYEHb HESCHOE N300paKeHUE; OKpYyKarolee OyaeT Ka3aTbCsi TYMaHHBIM, Pa3MBITBIM (CTP.
209). HabmoeHre U3 BOJOIA3HOTO KOJIOKOJIA, IUIEMA MK Yepe3 CTEKISIHHOE OKHO IOJBOHOM
JIOJIKM TaK)Ke HEe MOTJIO ObI AaTh XKeJaeMbIX pe3yIbTaToB. B 3TUX cilyyasx, — KaKk Mbl TaKXke yKe
Pa3bIACHWIN, — HAOMIOJaTeNIb XOTS U HAXOAUTCS IMOJ BOJOM, HO BOBCE HE B YCIOBHSX «IIOJBOJ-
HOTO 3pEHUSI». MPEXkJe YeM BCTYNHTh B €ro IJIa3, JIy4d CBEeTa B 3TUX CIIydasix, MPOMas CTEKIO,
BHOBB BCTYNAIOT, B BO3AYIIHYIO CpPely H, CJIEIOBATEebHO, HCIBITHIBAIOT 00OpaTHOE IMpeaomIe-
HHE; TIPU 3TOM JIMOO BOCCTAHABJIMBAETCS MpPEXHEE HAIpaBJIeHUE Jyda, JIMOO K€ OH MOJIydaeT
HOBOE HalpaBJIeHUE, HO BO BCIKOM Cllydae HE TO, KOTOpoe UMel B BoJie. Bot nmouemy Habmoze-
HUS U3 CTEKSIHHBIX OKOH IOJIBOJIHBIX NOMEIIEHUI He MOTYT J1aTh IPAaBUJIBHOTO MPECTAaBICHUS
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120).

Pucynox 122. Kak KynaibUIMK, MOTPYKEHHBIH 10 TPYAM B BOAY, NPEICTaBISAETCS MOJ-
BOJHOMY Habmoarento (cp. ¢ puc, 120).

OpHako HET HaJOOHOCTH OBITH CaMOMY TOJ BOJOM, YTOOBI TIO3HAKOMUTHCS C TEM, KaKUM
KaXETCs. MUP M3-TI0J1 BOJIbL. Y CJIOBUS MOABOJHOTO 3pEHHS MOXKHO M3Yy4aTh C MOMOILBIO 0C000i
doTorpaduueckoit kamepsl, KOTOpasi BHYTPU HANOJHEHA BOJI0M. BMecTO 00BEKTHBA TOTB3YIOTCS
IIPY 3TOM METAJUIMYECKOU IJIACTUHKOMU C IPOCBEPJICHHOW B HEW JBIPOYKOM. JIErKO MOHATH, YTO
€CII BCE MPOCTPAHCTBO MEXKJY OTBEPCTHEM M CBETOUYBCTBHUTEIBHOH IUIACTUHKONW HAIOJHEHO
BOJIOH, TO BHEIIHUI MHpP JOJDKEH M300pa3uThCs Ha IJIACTUHKE B TAKOM BHUJE, B KAKOM PHCYETCs
OH MOJBOJHOMY HaOJI0aTeN0. DTUM CIIOCOO0M aMepuKaHCKuil (husuk, npodeccop Byx, u mo-
Jy4YHIT Ype3BbIYaiiHO J1100O0NBITHEIE (PoTOrpaduu, 0OJHY U3 KOTOPBIX Mbl BOCHPOHU3BEIN HA PUC.
115. Yro kacaercs MPUYHMHBI UCKaXeHUS (OPMBI HAJBOJHBIX MPEIMETOB I MOABOJHOTO Ha-
Onronmarens (MpsiMble JTMHUM JKEIE3HOJOPOXKHOTO MOCTa IMOJy4alnuch Ha ¢ortorpaduu Byna B
BUJIC JIyT), TO Mbl yKa3ajH Ha Hee, Korjaa oObsSICHIN, OYeMY ILIOCKOE JHO MpyAa KaKeTcs BO-
rHyThIM (cTp. 213).

Ectb u apyroit cnoco0 HEMOCPEICTBEHHO MO3HAKOMHTBCS C TEM, KAKUM KaXeTcs MUp
MI0JIBO/IHBIM HAOIOJATENSIM. B BOAY CHOKOWHOTO MpyJa MOKHO MOTPY3UTh 3€pKaJo U, AaB €My
Ha/JIeKAIIMKA HAKJIOH, HAaOII01aTh B HEM OTPa)KeHHE HA/IBOAHBIX MPEAMETOB.

Pe3ynpTaThl TaKMX HAOMIOICHUN TOATBEPKAAIOT BO BCEX MOAPOOHOCTSIX T€ TEOPETUUECKHE
C000pakeHus!, KOTOPBIE M3JI0’KEHBI BBIIIIE.

Wtak, mpo3padHblii ClIOM BOIBI MEXIY I7Ia30M U MpEAMETaMH BHE 3TOTO CJIOS MCKaXKaeT
BCIO KAPTUHY HAJBOJHOTO MUPA, MPUAAET eMy (paHTacTHueckue oyepTanus. CyiiecTBo, KOTOpoe
1ocie )KU3HU Ha CyIIe OUyTHIIOCh OBl B BOJIE, HE Y3HAJIO OBl POJTHOTO MUPA, — TaK U3MEHMJICS ObI
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OH IIPU pacCMaTpPUBAHUU U3 TITYOMHBI PO3PAYHOIN BOAHOM CTHUXHUH.
IIBeTa B rry0uHe BOA

KapTuHHO ONMUCBHIBAET CMEHY CBETOBBIX OTTEHKOB O]l BOJOH aMEpUKAaHCKUI OHOJIOT
buiio.

«MpbI morpy3winuch B Oarucdepe B BOAY, U BHE3AIHBIA MEPEX0] OT 30JI0THCTO-XKEITOrO
MHUpa B 3€JICHBII ObLT HeoXuaaH. [locae TOoro Kak meHa v Mmy3bIpH COILIUIMA ¢ OKOH, HAC 3aJIUJI 3¢-
JICHBIM CBET; HAIlK JIMIA, OAJUIOHBI, AK€ BBHIYCPHEHHBIC CTEHBI ObLTM OKpAIICHBI M. Mexmy
TeM, ¢ ayObl Ka3aJ0Ch, YTO MbI IOTPY)KAEMCSI B TEMHBIN YJIbTpaMapyH.

TlepBoe e MOrpyKEHHEe B BOLY JHMIIACT IJa3 TEIUIbIX02 (T. e. KPACHBIX U OPAH)KEBBIX)
ay4ell cnektpa. KpacHblil M OpaH)KeBbIN 1IBETA CIOBHO HUKOIJIA HE CYILIECTBOBAJIH, a BCKOpPE U
JKEJNIThle TOHA OBUTH MOTJIOUICHBI 30JI€HBIMHU. XOTS PAaJOCTHBIC TEIJIbIE JIyYH COCTaBISIOT JIUIIb
HEOOJIBIIYIO YacTh BUJUMOIO CIEKTpa, HO, KOrJa OHU ucue3aroT Ha riayoune 30 uinm 6osiee Met-
POB, OCTaeTCs TOIBKO XOJO, MPaK U CMEPTh.

[To Mepe TOro Kak MbI CIyCKaJIlCh, IIOCTENIEHHO UCYE3alI U 3eJieHbIe TOHA; Ha T1yonHe 60
METPOB YK€ Hellb3s ObUIO cKa3aTh, ObLIA JIM BOJIA 3€JIEHOBATO-CUHEH MM CHHE-3€JICHO1.

Ha riny6une 180 meTpoB Bce Ka3aioch OKpAIIEHHBIM I'YCThIM, CUSIIOIIMM CHHUM CBETOM. B
HEM HaCTOJBKO MaJIO OBLJIO CHJIBI OCBEILEHHS, YTO MTUCATh U YATATh CTAJI0 HEBO3MOXKHO.

Ha rny6une 300 MeTpoB s MOMBITAJCS ONMPEAEIUTH IBET BOJbI — YEPHO-CHHMMH, TEM-
HO-cepo-cuHui. CTpaHHO, YTO, KOTJa CHHUI IIBET MPOMAJAET, €ro He 3acTynaeT (hUOJICTOBbIM —
MOCJICIHUI B BUJUMOM CIIEKTpE. OH, MO-BHUAUMOMY, yxke noriouieH. [Tlocaennuii Hamek Ha cH-
Hee MePeXOIUT B HEOIIPeIeIMMBIN CephIii LIBET, a Cephlii, B CBOIO oUepe/ib, B uepHblii. HaunHast ¢
3TOTO YPOBHSI COJIHIIE MOOEXK/IEHO, U IIBeTa U3THAHbI HaBCET/a, MMOKa He MPOHUKHET CIOJIa Yelo-
BEK M HE MPOHMKET JIEKTPUUECKUM JTy4OM TO, YTO B TE€UEHHE MUJTUAPIOB JIET ObLIO abCOIIOT-
HOU YEPHOTOW».

O temHOTe Ha 0OJBLION TIYyOMHE TOT K€ HCCIeNoBaTelb MUIIET B APYrOM MECTO cle-
ayrouiee:

«Tpma Ha Tmyoune 750 MeTpoB Ka3anach YepHel, 4ueM MOKHO BOOOPa3HTh, — U BCE JKE Te-
neps (Ha ryoune okosio 1000 meTpoB) oHa Kasanach uepHee uepHoro. Kasamock, Bce mpen-
CTOAIIME HOYM B BEPXHEM MHpe OyIyT BOCIHPUHUMATHCS TOJIBKO KaK OTHOCHTEJIbHbIE CTENEHH

cymepek. 1 Hukora 6osiee He MOT Sl PUMEHSITh CIIOBO ,,4EPHBII" ¢ TBEPABIM y6e)KIlCHI/IeM63».
Cienoe NATHO HALIEro rja3a

Ecnu Bam ckaxyT, 4TO B TOJIE€ BaIIErO 3pE€HUSI €CTh Y4aCTOK, KOTOPOTO BBl COBEPIICHHO HE
BUJIMTE, XOTS OH HAXOJUTCS MPSAMO NEepel] BaMH, Bbl 3TOMY, KOHEYHO, He moBepute. Bo3moxkHO
JIM, YTOOBI MBI BCIO JKU3Hb HE 3aMeUalld TAaKOTO KPYIMHOTO HEJ0CTaTKa CBOETO 3peHUs? A MEXIY
TE€M, BOT IIPOCTOH OIIBIT, KOTOPBIA YOETUT Bac B 3TOM.

Hepxute puc. 123 Ha paccTossHuu caHTUMeTpoB 20 OT BalIero mpaBoro riasa (3aKpbIBIIH
JIEBBIIT) U CMOTPUTE Ha KPECTUK, TIOMELICHHBIN CJIeBa; MEIUIEHHO Mpubikaiite Pucynok k ria-
3y. HEIPEMEHHO HACTYNUT MOMEHT, KOrja OOJbIlIOe YEepHOE IMATHO Ha CKPEIIEHWH 00euX OK-
pyxxHOCTel OeccienHo ucyesHer! Brl ero He yBuauTe, XOTS OHO OyJaeT ocTaBaThCs B Ipezenax
BUJIMMOTO Y4acTKa, a 00€ OKpYKHOCTH CIIpaBa U clieBa OT HEro OyAyT OTUETIMBO BUIHBI!

62 31ech coBo «remmbIi» yIOTpeOJICHO B TOM CMBICTIE, KaKOH HMPUIAIOT 3TOMY CJIOBY XYJIOXKHUKH, XapaKTepH-
3ys OTTEHKH I[BETOB. TEIUIBIMI» OHM Ha3bIBAIOT KPAaCHBIH M OPAHXXEBBIH, B OTIMYHE OT «XOJOIHBIX» — CHHETO U
ronyooro.

63 IToxgpobOHee o nBeTe B MOPCKHX ITyOMHaX cM. KHUTY akai. llynelikuna «Ouepku no ¢puznke mops», U3n. AH
CCCP, 1949, ouepk BoceMoii. ([Tpum. pex.).
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DTOT ONBIT, BIIEPBbIC POU3BEACHHBIA B 1668 T. (B HECKOJIBKO MHOM BHJE) 3HAMEHUTHIM
¢usukoM MapuoTrom, oueHb 3a0aBisi npuaBOpHBIX JltogoBuka XIV. Mapuott npojensiBain
OTBIT TaK: MOMEIAJ JBYX BEIbMOX Ha PAcCTOSIHUU 2 M JPYT MPOTHB JAPYra W MPOCUI UX pac-
CMaTpHBaTh OJHUM IJIa30M HEKOTOPYIO TOUKY COOKY, — TOT1a Ka)X/IOMy Ka3ajiocCh, YTO y €ro BU-
3aBM HET I'OJIOBBHI.

X

Pucynox 123. ®urypa 1i1st 0OHapyKeHUsI CJIENOTo MATHA.

Kak 310 HU cTpaHHO, HO Moau Tosbko B XVII Beke y3Hanu, 4To Ha ceTyaTke MX Iia3 cy-
IIECTBYET «CIJIENOE MATHO», 0 KOTOPOM HHUKTO paHbIIE HE AyMan. DTO TO MECTO ceTyaTroil 06o-
JIOYKH, TJI€ 3pUTENbHBIA HEPB BCTYyMAeT B INIa3HOE sIOJIOKO M €IIe He Pa3[elisieTcsl Ha MEJKHE
pa3BeTBIICHUS, CHAOKEHHBIE 2JIEMEHTaMHU, YYBCTBUTEIbHBIMH K CBETY.

Ms1 He 3aMeyaeM YEpHOW IBIPbI B II0JIE HALIETO 3PEHHs BCIEACTBUE JOJIIOBPEMEHHOU
npUBBIYKH. BooOpakeHne HEBOJBHO 3aMOJHIET 3TOT MPOOeN MOJPOOHOCTAMU OKPYXKAIOIIEro
¢ona; tak, Ha puc. 123 Mbl, HE BUIAS MATHA, MBICICHHO IPOJOJDKAEM JIMHUM OKPYXHOCTEH U
yOexieHbl, OyITO ICHO BUJUM TO MECTO, B KOTOPOM OHHU IIEpECceKaroTcsl.

Ecnu BBl HOCHTE OYKH, TO MOXKETE MPOJAETIaTh TAKON OMBIT. HAKJIEUTE Kycouek Oymaru Ha
cTeKI0 04KoB (He B caMoil cepeauHe, a cOOKy). B mepBbie qHM Oymakka OyneT MemaTh CMOT-
peThb; HO MpPOMAET HENeNs, Apyras, U Bbl TaK MPHUBBIKHETE K HEH, YTO MepecTaHeTe Jaxe ee 3a-
MedaTh. Bripouem, 3T0 XOpoI1o 3HaeT KaX/Iblid, KOMY IPUXOAUIOCH HOCUTh OYKHU C TPECHYBILUM
CTEKJIOM: TPEIIMHA 3aMEYaeTcsi TOJIbKO B MepBble AHU. TOYHO Tak e, B CUIY JOJITOBPEMEHHON
IPUBBIYKH, HE 3aME€YaeM MBI CJIENOro MATHA Hallero riasza. Kpome toro, o6a ciensix MsITHA OT-
BEYAIOT PA3JIMYHBIM YYaCTKaM IOJIS 3pEHUS KaXJI0To IJ1a3a, TaK 4TO MPH 3PEHUH BYMs IJ1a3aMu
He ObIBaeT nmpoberna B uX 00ILEeM MoJIe 3peHHUS.

He nymaiite, 4To ciernoe msITHO HAILIETo MOJIs 3peHUs HE3HAYUTENbHO; KOT/1a BBl CMOTPUTE
(omHUM T1a30M) Ha J0M ¢ paccrostaus 10 M, To, U3 3a ClIenoro NsATHa, HE BUIUTE JIOBOJIBHO 00-
IIMPHON YacTH ero ¢acaja, UMEIOIeH B MOMepeuHrKe 0ojee MeTpa, B HEM yMellaeTcs Iejoe
OKHO A Ha HeOe ocTaeTcs HEBUJMMBIM IMPOCTPAHCTBO, paBHOE Mo mionaay 120 quckam mosiHoi
Jlynsr!
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Pucynok 124. Tlpu paccMaTpuBaHUM 3[AaHHS OJHUM TJ1a0M HeOoubinoi yuactok C' moJst
3pPEHUS OTBEYAIOLIHIA CIICTIOMY IISATHY (C) I71a3a HAMH HE BOCIIPHHUMAETCSI BOBCE.

Kakoii BeJiuunHbI HaM KazkeTcs Jlyna?

Kcratn — o BuaumMbix pazmepax Jlynsl. Eciin BBl craHeTe pacclpalinBaTh 3HAKOMBIX, Ka-
KO BEJIMYMHBI MpencTaBiseTcss UM JIyHa, TO moiaydyuTe camble pasHOOOpas3Hble OTBETHI. boib-
IIMHCTBO CKaXeT, 4To JlyHa BEIMYMHOM C Tapenky, HO OyIyT M Takue, KOTOPhIM OHA KaXKeTcs
BEIMYUHOHN ¢ ONrozne /Ui BapeHbs, C BUIIHIO, ¢ s1010k0. OgHoMy MmKOIbHUKY JIyHa Beerna ka-
3a7ach «BEJIMYMHOM C KPYTJIBIH CTOJ Ha BEHAALATh NEpCOH». A OJMH OeJIETPUCT YTBEP)KIAET,
4yT0 Ha HeOe Obu1a «JIyHa TuaMeTpoM B apIIuH».

OTkyna Takas pa3HUIA B IPEJICTABJICHUSAX O BEJIMUYMHE OJTHOTO U TOTO Ke mpeameTa?

OHa 3aBHUCHUT OT pa3iuyusi B OLIEHKE PAaCCTOSHMS, — OLIEHKE Bceraa Oecco3HarespHoi. Ye-
J0BeK, BUAALMH JIyHy BeTUUnHOM ¢ s1010K0, IpeACTaBiIseT ee cebe HaxOoAIeicss Ha paccTos-
HUM rOpa3io MEHBIIEM, HEXENH T€ JIIOIU, KOTOPBIM OHA Ka)XETCs C TapeJIKy WM KPYIJIbIHA CTOJL

BonpmmHCTBO NMIOZIEH, BripoueM, mpeacTasisier cede JIyny BenuuuHoii ¢ Tapenky. Orciona
MOYKHO CJIeJIaTh JIFOOOMBITHBIN BBIBOJ: Ecii BeIYMCINTE (CIIOCOO pacyera CTaHET SICEH M3 J1aJlb-
HEWHIIero), Ha Kakoe pacCTOsSHHUE TOMeNaeT Kax /bl u3 Hac JIyHy, HMEIOIyl0 Takue BUANMBIC

pa3Mepsl, TO OKaXEeTCs, 4To yjaneHue He npesbimaeT 30 M4, Bor na kaxoe CKpPOMHOE pac-
CTOSIHHE OTOJBHUTaeM MBI O€CCO3HATEIbHO Hallle HOYHOE CBETHIIO!

Ha ommubo4HON OIleHKe pacCTOSIHU OCHOBAHO HE Mall0 WJUTIO3WH 3peHus. S XopoIo
MMOMHIO ONITHYECKU 0OMaH KOTOPBIM HCTIBITAI Sl B paHHEM JIETCTBE, KKOT/1a MHE OBLIIM HOBBI BCE
BIIEUYATIICHBSI OBITHS». Y POXKEHEI TOpoa, s OJTHAXK/IBI BECHOM, BO BpeMsI 3aTOPOTHOM MPOTYIKH,
B MEPBBIN pa3 B )KU3HU YBUJEJ NACYyIIEecs HA JIYI'y CTaJ0 KOPOB, TaK KakK s HENPAaBUIIBHO OLlE-
HUJI PACCTOSIHUE, KOPOBBI ATH MOKA3aJIMCh MHE KapauKoBbIMU! Takux KpOIIEYHBIX KOPOB 5 C TEX

64 TMonpoGHee sToT M CMexKHBIE Bompochl 06CyskIAI0TCS B Kuure M. Munnapra «CBeT 1 LBET B IPHPOJE,
®usmarrus, 1958, crp 125 (Tlpum. pen.).
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IIOp HU pa3y He BUJEI U, KOHEYHO, HUKOT' 1A HE y13p1>1<y65.

Bunumslii pasmep CBETUII aCTPOHOMBI ONPEACIIAIOT BEJIMYMHOM TOrO yIvia, MOJA KOTOPBIM
MBI X BUJIUM. «YTIIOBOH BEJIMUYUHONY, KYIJIOM 3PEHUS» HA3BbIBAIOT YrOJI, KOTOPBIM COCTaBIISAIOT
IIBE TIPSIMbIE, POBE/ICHHBIC K I3y OT KpaHUX TOYEK paccMaTpuBaeMoro tena (puc. 125). Yr-
JIBl K€, KaK U3BECTHO, U3MEPSAIOTCS TpajycaMy, MUHYTaMHU U CeKyHaaMmu. Ha Borpoc o Buaumoit
BEJIMYMHE JIYHHOTO JHMCKa aCTPOHOM HE CKa)KeT, YTO JAMCK paBeH s0JIOKY WM Tapeike, a OTBe-
THT, 4TO OH PABEH IIOJIOBUHE I'Paayca; dTO 3HAYUT, YTO IIPSMBIC JIMHUU, IIPOBEJICHHBIC OT KPacB
JIYHHOT'O JUCKa K HallleMy IJa3y, COCTaBJIAIOT yroi B moirpanayca. Takoe ompeneineHue BUIU-
MBIX Pa3MEpPOB €CTh €AUHCTBEHHO IIPAaBUIILHOE, HE NIOPOKAAIOLIEE HENOPA3yMEHUN.

Pucynox 125. Uto Takoe yros 3peHus.

I'eomeTpus qu66, YTO TPEAMET, YAAJCHHBIN OT IJla3a Ha paccTosHue, B 57 pa3 Oosbliee
ero TMOMNEPEeYHHKa, JOJDKEH MPEACTaBIAThCS HabmonaTento moxa yriom B 1 rpaxyc. Hampumep,
0JI0KO B 5 ¢cM auameTpoM OyneT UMEeTh YIJIOBYIO BeIMYMHY B 1 rpaigyc, ecnu ero aepxarb OT
rjasza Ha paccTtosiHuu S5x57 cM. Ha paccrostHuu BiBoe OOJIBIIEM OHO MPEACTABUTCS MO YIIIOM
0,5 rpamyca, T. . Takoil e BeTUYMHBI, Kakol Mbl BuauM Jlyny, Ecinu yrogHo, Bel MOXKeETE CKa-
3aTh, 4To JlyHa Ka)xxeTcs BaM BEJTUUMHOH C SOJOKO, — HO TIPH YCIOBUH, UTO SI0JOKO 3TO yAaJICHO
ot ria3za Ha 570 cm (okouo 6 m). [Ipu sxenaHuy cpaBHUTH BUAMMYIO BeTHUHHY JIyHBI C TapelKoit
BaM IMPHAETCS OTOABUHYTH TapenaKy MeTpoB Ha 30. BoibIIMHCTBO Mt0AeH HE XOUeT BEPHUTh, UTO
Jlyna npezacraBisieTcsi TaKOM MalleHbKOM; HO MONPOOYiiTe MOMECTUTh IPUBEHHUK HA TAaKOM pac-
CTOSIHUM OT TIJ1a3a, Kotopoe B 114 pa3 Oosbllie ero nuamerpa: OH Kak pa3 mokpoet JIlyHy, XoTs
yZajeH OT IJla3a Ha JiBa MeTpa.

Ecnu Obl BaM IpeuiokuiIl HapucoBaTh Ha Oymare KpyxX ok, n3o0paskaromuid auck JIyHsl,
BUJIMMBIN MIPOCTHIM IJ1a30M, 33jaya MoKa3anach Obl BaM HEAOCTATOYHO OIPENICIIEHHON: KPYKOK
MOJKET OBITh M OOJIBIIMM M MaJ€HbKHM, CMOTpPS IO TOMY, KaK JJaJIekO OH OTOJBHHYT OT TJjia3a.
Ho ycnoBus onpenensites, €ciay OCTAHOBUMCSI HA TOM PAacCTOSIHUM, Ha KAKOM MbI OOBIKHOBEHHO
JIEPKUM KHUTHU, YEPTEXH U T. M., T. €. HA PACCTOSIHUM JIyduiero 3peHus. OHO paBHO Ul HOP-
MaJIBHOTO TJ1a3a 25 cM.

Wtak, BBIYMCIMM, KaKOH BETUYMHBI JOJDKEH OBITH KPY)KOK XOTSI Obl Ha CTpaHMIIE 3TOM
KHUTH, 4TOOBI BUJAUMBINA pa3Mep ero paBHSJICS JIyHHOMY TUCKY. PacueT mpocT: Hajo pa3aeiauThb
paccrostuue 25 cMm Ha 114. Tlodayuum JOBOJIBHO HE3HAYMTEIbHYIO BEJIMYMHY — YyTh OoJjblIe 2
mMm! [IpumepHo Takol mupuHBI OykBa «0» THHOTrpadckoro mpudTa >Toit kuur. [Ipsmo He Be-
putcs, uyto JIyHa, a Takke paBHOE €il 10 BUAUMBIM pazmepaM CoJIHIE KaXyTCsl HaM M0J TaKUM
HeOosbIIMM yriom!

Beb1 3ameuanu, BeposITHO, 4TO MOCIE TOTrO, KAk IJ1a3 Bail Obu1 HarnpasieH Ha CoJiHIle, B 110-
Ji€ 3pEHHs OO0 MEIbKAIOT LBETHBIE KPYXKKH. OJTH TAaK HA3bIBAEMbIE «ONTHUYECKHE CIEIBI»
UMEIOT Ty K€ yIJIOBYIO BenuuuHy, uto U Comnie. Ho kaxymuecs pazMepsl UX MEHSIOTCS: KOT1a
Bbl CMOTPUTE Ha HE0O, OHM UMEIOT BEJTMUMHY COJIHEUHOTO JIMCKA; KOTJa *e Opocaere B3I Ha

65 Bripouem, 1 B3pociible MHOTA MOANAIOTCS 1MO00HOHM mntro3un. OO 3TOM CBUIIETENIBCTBYET CIETYIOMINN OT-
PBIBOK U3 TioBecTH I puroposnya «Ilaxapb».

«OKpecTHOCTh OTKpBUIACH KaK Ha JIAZIOHH, JIEPEBHS Ka3ajach MOJJIE CaMOro MOCTa, JIOM, XOIIM U Oepe3oBasi po-
IIMIA Ka3aJIUCh NMPUMBIKAIOIIMMU TENEPh K JepeBHE. Bee 3To — u 10M, U caf, U AepeBHS — NPUHSIIO TEHEeph BUA TEX
UTPYILEK, I/ie cTeOIN MXa N300pakaloT JepeBbsl, KyCOUKH 3epKajia — peUKy».

66 I‘II/ITEITCJ'H), 3aHHT€p€COBaBHIHI71CH OTHOCAIIUMMUCH K YITY 3p€HHs TCOMCTPUICCKUMU pACYCTaAMU, Haﬁ}:{eT pa3b-
SICHCHUA U ITPUMCEPLI B MOEH KHHTre «3aHuMaTeIbLHast TCOMCTPUS».
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JICKAINYIO MEpC] BaMU KHUTY, «CJICI>» COJIHI_[a 3aHUMACT Ha CTPAHUIC MCCTO KpPYXKKa C IIOIC-
PCYHUKOM OKOJIO 2 MM, HarjiiAHO MOATBCPIKAAsA NPaBUJIbHOCTb HAILICTO pacycTa.

Buanmbie pazMepsl cBeTHII

Ecnu Obl, coxpaHss YrioBbIE pa3Mepbl, Mbl MOXeNald W300pa3uTh Ha Oymare co3Be3[ue
Bonpmoit Menseauiibl, To mosrydusia Ob1 GUrypy, MpeacTaBiIeHHYIO Ha puc. 126. I Ha Hee ¢
PacCTOSIHUS JIYYIErO 3PEHHUs, Mbl BUJIUM CO3BE3/IME TAKUM, KAKMM OHO PUCYETCS HaM Ha He-
O0ecHOM cBoJie. JTO, TaK cKa3aTh, KapTa bonbmioit MenBeauilpl ¢ COXpaHEHHUEM YIIIOBBIX pa3Me-
poB. Eciamu BaM XOpomIO 3HAKOMO 3pUTENIFHOE BIEYATICHHE OT 3TOTO CO3BE3MMs, — HE TOJIBKO
¢urypa, a IMEHHO HENOCPEICTBEHHOE 3pUTEIbHOE BIIEYATICHHUE, — TO, BCMATPUBAsCh B MPHJIO-
JKEHHbIH PHCYHOK , BBl CJIOBHO BHOBB IEPEKMUBACTE TO BIEYATICHUE. 3HAS YITIOBBIE PAacCTOs-
HUSI MEKY TJIaBHBIMU 3BE3/1aMH BCEX CO3BE3/Uil (OHM MPHUBOJSATCS B ACTPOHOMHUYECKHX KaJeH-
AapsiX W MOJAPOOHBIX CIPABOYHBIX M3AHUSX), Bbl MOXKETE HAYEPTUTh B HATYPAJIbHOM BHIC»
LEJIBI acTpOHOMUYECKUH aTiac. i 3TOro JoCTaTOYHO 3alaCTUCh MUJUTUMETPOBOM Oymaroi u
CUUTATh Ha Mel Kaxkzabie 4,5 MM 3a rpanyc (UIomany KpyXKOB, H300pakaroluX 3B€3/Ibl, HAJI0
YEePTUTH MPOTIOPLUUOHAIEHBIMH SPKOCTH).

Pucynox 126. Coszse3nue bomnbiioit MenBeauipl ¢ COXpaHEHHEM YIIIOBBIX pa3MEpOB.
Cnenyer nepxath PucyHok Ha paccTostHHM 25 CM OT TJiasa.

OOpatuMmcs Tenepp K IulaHeTaM. Bumumble pasmepsl MX, Kak M 3B€3Jl, HACTOJIBKO Mabl,
YTO HEBOOPYXEHHOMY IJIa3y OHU KaXyTCs JYYHCTHIMH TOYKaMHU. DTO U MOHATHO, OTOMY YTO
HU OJIHA TUTaHeTa (Kpome pa3se BeHepsl B mepuo ee HauOOJIbIIEH IPKOCTH) HE TPEIICTABISIETCS
IPOCTOMY TJ1a3y moJl yriioMm Oojiee 1 MUHYTHI, T. €. TOH MpeAeIbHOIN BETUUNHBI, IPU KOTOPOH MBI
BOOOIIE MOKEM pa3iinyaTh MPEAMET KaK TeJlo, UMeromee pasMepsl (Mol MEHBIIUM YIIIOM Kax-
IBIA TPEAMET KaXXETCsl HaM TOYKOM 0e3 ouepTaHuii).

BoT BennuMHbI pa3HbIX IUIAHET B YIJIOBBIX CEKYHJAX; NPOTHB KaXJOH IJIaHEThl MOKA3aHBbI
nBe UQpBI — MepBasi COOTBETCTBYET HAUMEHBILIEMY PACCTOSIHUIO CBETHJIA OT 3€MJIM, BTOpas —
HanOoJIbIIEMY:

CexyHnbl

Mepxkypuit 13 -5

Benepa 64 - 10

Mapc 25 - 3,5

FOmuTep 50 - 31

Catypn 20 - 15

Konbua Catypna 48 — 35

HauepTuTh 3TH BETWUYMHBI B «HATypaJlbHOM MaciuTabe» Ha Oymare HET BO3MOXHOCTH:
JaXke 1ief1asi yriaoBasi MUHYTa, T. €. 60 cekyHJ], OTBe4aeT, Ha pacCTOSHUU JY4YIIEero 3peHuUs, JIUIIb
0,04 MM — BelMYMHE, HEPA3TUUYUMON JUIS MPOCTOro riasza. M300pasum mo3TOMYy IIaHETHBIE
JMCKHA TaKUMHM, KAaKUMH OHU KaXXyTcs B Teneckorn, yBennuuBatomuid B 100 pas. Ha puc. 127 ne-
pen BamH Ta0iMIa BUAUMBIX pa3MeEpoB IUTAHET MPHU TakoM yBenudeHuu. HiokHss nyra nzobpa-
KaeT Kpail TyHHOTO (MM COJIHEYHOTro) aucka B Teneckone co 100-kpaTHbiM yBenmueHuem. Han
HUM — MepKypuii Ipy HaMMEHBIIEM ero ynaneHuu ot 3emiu. Emie Boie Benepa B pasHbix da-
3ax; B OyimpkaiillieM K HaM MOJIOKEHUH 3Ta IUIaHeTa COBEPIIEHHO HEe BUJHA, TaK Kak oOpalleHa K

3emie HEOCBEIIEHHOM HOHOBHHOﬁ67; 3aTCM CTAHOBHUTCA BHIHUMBIM €€ y3KI/II71 CCpIr, — 3TO HaU-

67 Ee MOXKHO BUJETh B 5TOM TONOKEHHH TOILKO B Te KpailHe peAKHe MOMEHTHI, KOrja OHa MPOEKTHPYETCs Ha
auck COHIA B BUJIC YSPHOTO KPYKO4YKa (TaK Ha3bIBAEMOE KIIPOXOXkKIcHHE BeHnepoi»).
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OonpIIM U3 BCeX IUIAHETHBIX «IHCKOB», B AanbHeHmmux ¢a3zax BeHepa Bce ymeHbIIaercs, u
MIOJIHBIN IMCK UMEET MONEPEYHHK, B 6 pa3 MEHBIINIH, HEXEJIU Y Y3KOTO cepria.

Brie nan Benepoit uzobpaxken Mapc. HaneBo Bl BUIuTe ero B HanOOJbIIEM MPUOIIH-
KEHHUU K 3eMJie; TaKUM IOKa3bIBaeT ero HaMm TpyoOa ee 100-kpaTHbIM yBennueHHEeM. YTO MOXKHO
pa3IMYUTh Ha 3TOM MajeHbKOM nucke? BooOpasure TOT ke KpyXoK yBenuueHHbIM B 10 pas, u
MIOJIY4YUTE MPEACTABICHUE O TOM, YTO BUJIUT aCTPOHOM, M3ydaromui Mapc B MOT'yIleCTBEHHEMN -
mmii teneckon ¢ 1000-kpatHbM yBenuueHHeM. MOXKHO JIM Ha CTOJb TECHOM IPOCTPAHCTBE
YJIOBUTHh C HECOMHEHHOCTBIO TaKW€ TOHKHE MOAPOOHOCTH, KaK MPECIOBYThIE «KAHAJIBI», WX 3a-
METHTD JIETKO€ W3MEHEHHE OKPACKM, CBA3aHHOE OyATO ObI C pacTUTENBHOCTHIO HA JHE «OKea-
HOB» 3TOTr0 MHpa? HeynuBUTENbHO, YTO CBUAETENBCTBA OJHHMX HaOMIOIaTesel CyIeCTBEHHO
pacxosATcs C MOKa3aHUAMU IPYrUX, U OJHH CUUTAIOT ONTHYECKOW MIUTIO3HEH TO, 4TO OyaTO OBI

OTYCTJIMBO BUAAT ;[pyrHe68 ves
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Pucynox 127. Ecnu nepkath 3TOT YepTeX Ha pacCTOSIHUM 25 ¢M OT Tja3a, TO HauepueH-
Hbl€ Ha HEM IUIAHETHBIE JIMCKHU MPEACTaBATCS HaM IO pa3MepaM B TOYHOCTH TaKMMH, KaKUMU
BU/IHBI [IJIAHETHI B TellecKom, yBenuuuBatomuii B8 100 pas.

Benukan FOmuTep co cBOMMHU CITyTHUKaMU 3aHUMaeT OY€Hb BHIHOE MECTO B maiiei Tad-
JIMIIC; €ro JUCK 3HAYUTEIBHO OOJIbIle JMCKA NMPOUuX IulaHeT (MCKirouas cepna Benepsi), a ue-
THIpPE TJIABHEUIIUX CIYTHUKA PACKUHYTHI MO JIMHUU, PAaBHOW MOYTH MOJIOBUHE JIYHHOTO JIMCKA.
3necy Omutep nzoOpaxken B HauboblieM mpubmmkennd k 3emie. Hakoner, CaTypH ¢ KOJIb-
aM¥ ¥ caMoii KpyrHoit u3 ero ayH (TutaHom) mpejcraBiiseT coOOW TakkKe TOBOJIBHO 3aMETHBIM
00BEKT B MOMEHTEI HAMOOJIBIIEH OJIM30CTH K HaM,

[Tociie cka3aHHOrO YMTATENIO SICHO, YTO KaXIblii BUIUMBIA NPEAMET KaXETCA HaM TeM
MEHBIITNM, YeM OJIKe MBI ero cebe mpenctasisieM. M oOpaTHO: eciiu mo4eMy-1ud0 MBI IpeyBe-
JUYUM PACcCTOSHUE /IO MPEAMETa, TO U CaMbIi MPEAMET MOKaXETCs] HaM COOTBETCTBEHHO 0OJIb-
LIUX pa3MEPOB.

Jlanee npuBeneH NOy4UTENbHBIN paccka3 Darapa [1o, onuceiBaromyii UMEHHO TaKyro WJl-
mro3uro 3penust. [Ipu kaxymeMces HenmpaBaonoa00un oH BoBce He (haHTacThueH. S cam crenancs
OJHAX/bl )KEPTBOU IMOYTU TAKOM K€ MIUIIO3UHU, — 1a U MHOTHUE U3 HALIUX YUTATEJEH, BEPOSITHO,

BCIIOMHST CXOJHBIC ClIydau U3 cOOCTBEHHOM KU3HH.

«Copunkce»

Paccka3 Darapa I1069
«B snoxy yxacHoro BiaablyecTBa xoJsiepsl B Hpro-Mlopke s mosiydun mpuriamieHue Ot
OJIHOTO M3 MOMX POJICTBEHHHKOB IPOBECTH JIBE HEJIENM HA €ro YeAUHEHHON naye. Mbl npoBenu

68 B nociearue roms necne0BaHms UIAHET H HX CITYTHHKOB ITPOBOJIMIIMCH TAKXKE C ITOMOIIBIO0 MEKIUIAHETHBIX
aBTOMATHYECKHUX CTAHIWI. DTH MCCIIEIOBaHUS 1Al MHOXKECTBO MHTEPECHBIX PE3YJAbTAaTOB, B YaCTHOCTH ITOKa3alll
orcyrcTBHe Ha Mapce kKakux Obl TO HU ObIIO KaHaoB. VHTepecyromuMess MOXXHO pekoMmeHnoBath «Kypc obmieit
acrponomum» I1. W. Bakynuna, D. B. Kononosuua u B. Y. Mopo3a, u3n-Bo «Hayka», 1974. (ITpum, pen.)

69 Ilepeon M. A. DHrenbsrapara. B Tekcre cnenaHbl HECYHIECTBEHHBIE IPOMYCKU.
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ObI BpeMsl O4YeHb HEIYPHO, €CIM Obl HE Y)KaCHbIE BECTH M3 rOpOJIa, MOJyYaBIINECS €KEIHEBHO.
He 0Ob170 1Hs, KOTOPBIN OBl HE TMPUHEC HAM M3BECTHSI O CMEPTH KOTO-THOO0 M3 3HAKOMBIX. [lon
KOHEeIl MBI CO CTpaxoM Oxkujanu raszery. Camblif BeTep ¢ I0ra, Ka3zajioch HaM, ObLI HACBIIICH
CMEpThIO. DTa JIeAEHIas MbICIbh BCELEJO OBJaaena Moei aymoil. Moil X03siMH ObLI YelnoBeK
OoJiee CIIOKOMHOr0 TeMIepaMeHTa U crapaics 000IpUTh MEHSI.

Ha 3akare >xapkoro AHs s CHJIeNl C KHUTOM B pyKaxX y pacKpbITOTO OKHa, U3 KOTOPOTO OT-
KpBbIBAJICS BUJl HA OTHAJICHHBIMA XOJIM 32 PEKOM. MBICIIM MOU JABHO Y€ OTBJIEKIHCh OT KHUTHU K
YHBIHHMIO U OTYAsSHUIO, APUBIIMM B coceHeM ropoje. [lonHsB rnasa, s ciiydaiiHO B3TJISHYJ Ha
OOHa)XEHHBIH CKJIOH XOJIMAa M YBHJAET HEYTO CTPAHHOE. OTBPATUTEIILHOE YyIOBHILE OBICTPO
CITYCKQJIOCh C BEPIIMHBI X0JIMa M UCUE3JI0 B JIECY Y €ro MOAHOXKUSA. B mepByro MUHYTY, YBUJIEB
YyZ0BUINE, I YCOMHUJICS B 3/IpaBOM COCTOSIHUM MOETO paccyzka Wi, IO KpaiiHel Mmepe, rias, u
TOJIBKO CIIYCTSI HECKOJIbKO MUHYT yOenuics, uTo st Ho Opexy. Ho ecnu s onuiry 3To uynaoBuiie
(KOoTOpOE s BUJIENI COBEPILIEHHO SICHO U 32 KOTOPBHIM HaOJr0/1a1 BCe BpeMsi, IOKa OHO CITYCKalIoCh
C XOJIMa), MOY YUTATEIH, TI0KaJyid, HE TaK JIETKO MTOBEPST aTOMY.

Omnpenensist pa3Mepbl ATOTO CYIIECTBA 10 CPABHEHUIO C IMAMETPOM OTPOMHBIX JIEPEBLEB, A
yOemuics, 4To OHO JalieKO MPEBOCXOAUT BEIUYMHOIO JIFOOOHN NHMHEWHBI Kopabib. S roBopro
JMHEWHBIA Kopalib, MOTOMY 4YTO (OpMa YyJOBMIA HANlOMUHANA KOPalJib.: KOPIYC CEeMUIECS-
TUYETBIPEXMYIIEYHOTO Cy/IHA MOXET JIaTh JOBOJILHO SICHOE MpE/CTaBIeHNEe 00 €ro O4epTaHusX.
[TacTh >KMBOTHOTO MOMeIIATACh HAa KOHIE X000Ta YTOB B HIECTHACCAT MM CEMbJECST JTHMHOIO
U NpUOJIM3UTENBHO TAKOW K€ TOJIIUHBI, KaK TYJIOBHIIE OOBIKHOBEHHOTO CIIOHA. Y OCHOBaHMSA
X000Ta HaXOJWJIach T'ycTas Macca KOCMAaThIX BOJIOC, @ U3 HEE BBIAABAIMCH, U3THOAACH BHU3 U
BOOK, J1Ba OJECTAMIMX KIbIKA, MOA00HbIE KaOaHbUM, TOJIBKO HECPAaBHEHHO OOJBIIMX Pa3MepoB.
ITo oGeum cTopoHam X000Ta MOMEUIATUCH JBAa TMTAHTCKUX MPSAMBIX pora, pyroB B TpUALATH
WIA COPOK JUIMHOM, MO-BUIUMOMY, XPYCTaJIbHBIX; OHH OCJENUTENIHO CHUSAJIM B Jy4ax COJHIIA.
Tynosuie umeno Gopmy KinHa, 00pamieHHOro BEpIIMHOM K 3emiie. OHO OBIIO CHA0XKEHO JBYMS
napamMu KpbUIbeB, — Kaxaoe umeno ¢yro okojio 300 B UIMHY, — MOMENIABIIMMUCS OJIHA HaJ
npyroi. Kpeuibsi ObLIM T'yCTO yCa)K€HBI METAIUTMUECKUMU IJIACTHHKAMU, Kaxaas uMena (GyroB
JecaTh-BeHaANaTh B auamerpe. Ho riaBHYI0 OCOOEHHOCTb 3TOTO CTPAIIHOIO CYIIECTBA CO-
CTaBJISUI0 M300pa)K€HWE MEpPTBOW TOJIOBBI, 3aHUMABLICH MMOYTH BCIO MOBEPXHOCTh I'PYIH; OHA
PE3KO BBIIENATIACh HA TEMHOU MOBEPXHOCTHU CBOMM SIPKMM O€NIbIM IIBETOM, TOYHO HApHCOBAH-
Hasl.

[Toka g ¢ 4yBCTBOM yXaca CMOTpPEJ Ha 3TO CTPAIIHOE UBOTHOE, B OCOOCHHOCTU Ha 3710~
BElIYI0 (Urypy Ha €ro IpyAH, OHO BHE3AIHO PasHHYJO MAcCThb U UCIYCTHIIO TPOMKHUH CTOH...
HepBbl Mou He BBIAEpXKAIM, W, KOTJAAa YYAOBUIIE HMCYE3NIO Yy MOJOLIBBI XOJMa B Jecy, g 0e3
YyYBCTB MMOBAIHJICS HA IO. ..

Korna g ouHysncs, mepBbIM MOUM MOOYKAEHHEM OBbLIO paccka3zaTb MOEMY JAPYLY O TOM,
4TO s BUJeN. BblciymiaB MeHs 10 KOHIIa, OH CHayajla pacxXxoXOTalcCs, a 3aTeM INPHHSI OYEHb
CEepBhEe3HBIN BUJI, KaK OYJTO HUCKOJIBKO HE COMHEBAJICA B MOEM ITOMEILIATENILCTBE.

B 3Ty MuHyTy s CHOBa yBHJEN YyIOBHILE U C KPUKOM yKa3ajl Ha Hero moemy apyry. On
IOCMOTpEJI, HO YBEpsUI, YTO HUYETO HE BUJAUT, XOTS S MOAPOOHO OINMUCHIBAN €My MOJIOXKEHHE
YKMBOTHOTO, TIOKA OHO CITYCKaJIOCh C XOJIMA.

S 3akpbu1 muuo pykamu. Korza s oTHsUI MX, 4yJJOBHIIE YK€ UCUE3IIO.

Moii X035MH NPHUHSJICS pacclpalliBaTh MEHS O BHEIIHEM BHje uyaoBuma. Korna s pac-
CKasal eMy Bce MoApoOHO, OH MepeBeN AyX, TOYHO M30aBUBIIMCH OT KaKOH-TO HEBBIHOCUMOM
TSDKECTH, TOJOIIEN K KHMKHOMY IIKady M J0CTalnm y4eOHHUK €CTECTBEHHOH HCTOpuH. 3areM,
IPEJIOKUB MHE ITOMEHSATHCSI MECTaMH, TaK KaK y OKHa eMy Jierde ObUIo pa3doupaTh MEJIKYIO Ie-
4aTh KHUTH, OH YCEJICSl Ha CTYJ U, OTKPBIB y4eOHUK, IPOIOIIKA:

— Ecnu GBI BB HE onucaiy MHE Tak MOAPOOHO YyAOBHUIIE, 5, MOXKaTyl, HUKOI1a HE MOT Obl
O0OBSCHUTB BaM, 4TO 3TO Takoe Obli0. [Ipexxae Bcero, mo3BojibTe, 1 BaM HNPOUTY U3 OTOrO y4yeo-
HUKa onmrcanue poaa Sphinx u3 cemeiicta Crepusculariae (cymepeunsix) mopsinka Lepidoptera
(gerryekpbuIbIX, K 0abouek) kinacca Insecta, nwin HacekoMbix. Bot oHO:

«/IBe mapbl MepernoHYaThIX KPBUIHEB, MOKPBITHIX MEJIKHUMH OKPAIICHHBIMH YellrylHKamu
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METAJTUYECKOTO OJIeCKa; POrOBBIE OpPraHbl, 00pa30BaBIINECS W3 YAJIUHEHHBIX HIDKHUX YEITIO-
CTeii; mo OoKaM WX 3a4aTKH MYIIMCTHIX MIYMAIbIEB; HIKHUE KPBUIbsS COSAMHEHBI C BEPXHUMH
KPENKMMHU BOJIOCKAMH, YCHKH B BHJE NPU3MATHUECKUX OTPOCTKOB; OPIOIIKO 3a0CTPEHHOE.
Cdunkc Meptast ['ostoBa sBisIeTCS HHOTIA MPEAMETOM CYEBEPHOIO yKaca Cpelyl MPOCTOHAPO-

IIbsl BBU]Ly U3/IaBAEMOTO MM IEYAIBHOTO 3BYyKa U (UTYpHI Yeperna Ha pr,Z[I/I70>).

TyT OH 3aKpbLI KHUT'Y M HAKJIOHWJICS K OKHY B TOU K€ caMOM I103€, B KAKOW CUEI 5, KoTaa
YBHJIEIT €4yIOBULIEY.

— Ara, BOT OHO! — BOCKJIUKHYJI OH, — OHO MOJHUMAETCS MO CKJIOHY XOJMa U, MPU3HAIOCH,
BBITIITUT OYeHb Kypbe3HOo. Ho 0HO BOBCce HE Tak BENMKO U HE TaK JAlIEKO, KaK BBl BOOOPA3WIIH,
TaK Kak B30OMpaeTcs Mo HUTH, TPUKPEIUICHHON KaKUM-HUOY/Ib MMAyKOM K Halemy OKHy!»

IToueMy MHKpPOCKON yBeJIMYUBaeT?

«I[ToTroMy 4TO OH M3MEHSET X0 JIyueil onpeaesieHHbIM 00pa3oM, ONMCAaHHBIM B YYeOHHKaX
(GU3MKK», — BOT YTO Yallle BCEro MPUXOJUTCS CIBILIATh B OTBET Ha 3TOT Bompoc. Ho B TakoM 0T-
BETE yKa3blBacTCs MPUYMHA; caMasl )K€ CYIIHOCTb JeJla HE 3aTparuBaercs. B uem ke ocHOBHas
NPUYMHA YBETMYUTEIHHOIO AEHCTBUS MUKPOCKOIIA U TeJIeCKoma?

S y3Han ee He U3 Y4eOHMKA, a MOCTHUT CIy4ailHO, KOT/Ia IIKOJBHUKOM 3aMETHII OJTHAXKIbI
Ype3BbIUAITHO JIFOOOIBITHOE M CHIIBHO 03aJlauMBIlIee MEHS SIBJICHUE. S cuzien y 3aKpbITOro OKHa
U CMOTpEJ Ha KUPIUYHYIO CTEHY JOMa B IPOTUBOIIOJIOKHON CTOPOHE y3KOTO niepeyika. Bapyr s
B y)Kace OTIIATHYJICS: C KUPIIUYHON CTEHbI — 5 ICHO YBUJAET 3TO! — cMOTpes Ha MEHsI UCIOJINH-
CKUM 4YEJIOBEUECKUH IJ1a3 B HECKOJIBKO METPOB IIMPUHBI... B TO Bpems s elie He yuTaji npuse-
JIEHHOTO ceifuac pacckaza Oarapa [lo um motomy He cpa3zy cooOpas3uil, YTO UCHOJIMHCKHUN IJIa3
ObUT OTPa’KEHUEM MOETO COOCTBEHHOT0, OTPAKEHUEM, KOTOPOE s IPOEKTUPOBAI HA OTJAJICHHYIO
CTE€HY U TIOTOMY IIPEJCTABIISII ce0e COOTBETCTBEHHO YBEINYECHHBIM.

Pucynox 128. JIunsa yBenuunBaeT n300pakeHUE Ha CETYATKE Ti1asa.

JloragaBIInCh K€, B UYeM JIeJO0, S CTaJ Pa3MBIIUIATH O TOM, HEJb3s JH YCTPOUTh MUKPO-
CKOII, OCHOBaHHBII Ha 3TOM oOMaHe 3peHus. U BOT Toraa, Korja s morepres Heyaady, MHE CTa-
JIO SICHO, B Y€M CYLIHOCTb YBEJIWYHUTEIHHOTO JEHCTBHUS MHUKPOCKOIA: BOBCE HE B TOM, YTO pac-
CMaTpHBAaEMbIil IpeAMET KaKeTCsl OOJIBIIUX Pa3MEpoB, a B TOM, YTO OH PACCMAaTPHBAETCs HAMHU
o1 OOJIBIIUM Y3J7I0M 3PEHUS, a CIEA0BATENFHO, — U 3TO CaMO€ Ba)KHOE, — €ro 300pakeHue. 3a-
HUMaeT OOJIbIIIE MECTa Ha CeTYaTKe Halllero riasa.

YroObl MOHATH, MOYEMY CTOJb CYIIECTBEHHOE 3HAYCHHE MMEET 37IeCh Yrojl 3pEHUs, MbI
JOJDKHBI OOpaTHTh BHUMAHUE HA BXHYIO OCOOCHHOCTH HAIIEro Iias3a; KakIbli MpeaMeT Wiu
KaXK/1asi ero 4acTb, MPEJCTABIAIOMIMECS HAaM IOJ| YIJIOM, MEHBIIUM OJHOHM YIJIIOBON MHHYTHI,

70 Teneps 3Ty 6260uKy OTHOCST K poxy Acherontia. DTo ogHa U3 HeMHOrUX 6a60UYEK, CIOCOOHBIX U3/1aBaB 3BYKU
— CBHCT, HaITOMHHAIOMINI MBIIIMHBIA BU3T,— U €AUHCTBEHHAs!, IPOU3BOISIIAS 3BYKH C TIOMOILIO POTOBBIX OPI'aHOB.
Tonoc ee 1OBOIBHO IPOMOK,— OH CIIBIIIEH 332 MHOTO METPOB. B TaHHOM ciydae OH MOT ITOKa3aThCs HAaOIIIOAATEIIO
0COBEHHO TPOMKHM, TaK KaK HCTOYHHUK 3BYKA MBICIICHHO OTHECEH ObLI Ha BeChbMa Jaliekoe paccrosaue (cM. «3anu-
MarepHyto Gusuky», ku. 1, ri. X, «Kypbe3sst ciryxa).
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CIIMBAIOTCS JUIsI HOPMAJIBHOTO 3pEHUSI B TOUKY, B KOTOPOW MBI HE pa3nudyaeM HU (OPMBI, HU
yacreil. Korma mpenMer Tak Jajiek OT IJia3a MM Tak Mall caM 1o cebe, 4yTo BeCh OH WM OT-
JeTbHBIE YaCTH €ro MPEJCTaBISAIOTCS MO YIJIOM 3peHus MeHee I', Mbl mepecTaeM pas3nudarb B
HEM MOAPOOHOCTH ero crpoeHus. [IporcXoauT e 3TO MOTOMY, YTO NMPH TAKOM YIJie 3pEeHHUs
n300pakeHUe MmpeaMeTa Ha JHe riiasa (WM u300pakeHne Kakoi-1ubo 4acTu mpeaMeTa) 3axBa-
THIBAE€T HE MHOXKECTBO HEPBHBIX OKOHYAHUHN B CETYATKE Cpa3y, a yMEIIaeTcs [IeTMKOM Ha OJTHOM
YYBCTBUTEIHHOM 3JIEMEHTE. MOAPOOHOCTH (POPMBI U CTPOEHUS TOTJa HCYE3AI0T, — Mbl BUIAMM
TOUKY.

Posb MUKpOCKOTIA U TENIECKONA COCTOUT B TOM, YTO, U3MEHSS XOJ JIydeil OT paccMmarpu-
BAaEeMOro IMpeaMeTa, OHU MOKA3bIBAIOT €r0 HaM Mo OOJIBIIMM YIJIOM 3pEeHHUsl; N300pakeHue Ha
CeTYaTKe pacTATMBAETCs, 3aXBaThIBAET OOJIbIIE HEPBHBIX OKOHYAHUM, M Mbl pa3inyaeM yxXe B
npeaMeTe Takue MOAPOOHOCTH, KOTOPBIE PaHbLIEe CIMBAIUCH B TOUKY. «MHUKPOCKON WU Tele-
ckon yBenuuyuBaeT B 100 pas3», — 3T0 3HAYMT, YTO OH IOKA3bIBACT HAM MPEAMETHI MOJ YrJIOM
3penust B 100 pa3 GonbinM, 4eM Mbl BUAMM UX 0€3 HHCTpyMeHTa. Eciu jke onTH4ecKuil MHCT-
PYMEHT HE YBEJIMUMBAET YIJIa 3pEHUS, TO OH HE JAeT HUKAKOT'O YBEJIMYEHUs, XOTs Obl HAM M Ka-
3aJI0Ch, YTO MBI BHJUM IpEAMET YBEJIMYECHHBIM. ['71a3 Ha KUPIHUYHOM CTEHE Ka3ajcsi MHE Or-
POMHBIM, — HO SI HE BHJEJI B HEM HM OJHOM JIMIIHEH MOJPOOHOCTH MO CPaBHEHMIO C TEM, YTO
BUXKY, TS B 3epKaiio. JIyHa HU3KO y TOPU30HTA Ka)KETCsl HAM 3aMETHO OOJIbLICH, YeM BBICOKO
Ha HeOe, — HO pa3Be Ha ITOM YBEJIMYCHHOM JIMCKE 3aMeYaeM MbI XOTh OJJHO JIMIITHEE MATHBIIIKO,
HEPa3TUYUMOE MIPU BBICOKOM CTOSIHUM JIymb1?

Ecnu oOpatuMces K ciydaro yBeTUUEHUs, ONIMCAaHHOMY B pacckase Jarapa [lo «Chunke»,
MBI YOeIMMCs, YTO U 3/IeCh B YBEIMUCHHOM OOBEKTE HE ObUIO YCMOTPEHO HMKAKMX HOBBIX YacT-
HOCTel. YToi 3peHust ocTaBajicsd HEM3MEHHBIM, 6a004Ka BUHA MOJT OJHUM U TEM XK€ YIIIOM, OT-
HOCHM JIM MBI €€ JIaJIeKO B JIeC WM OJM3KO K paMe OKHa. A pa3 HE MEHSETCsS YroJ 3peHHs, TO
yBEIMUEHHUE MpeaMeTa, Kak Obl HM MOpa)kall OH Balle BOOOpakeHUe, HE OTKphIBaeT HaOIIofa-
TEJI0 HU OJJHON HOBOM mojapoOHocTH. Kak nctuHHbINA XynoxHukK, darap Ilo Bepen npupoae na-
K€ M B 3TOM ITyHKTE CBOETO paccKas3a. 3aMeTHJIU JIM Bbl, KaK OMUCHIBAET OH «4YIOBHUILE» B JIECY:
nepeveHb OTJCNIBHBIX YICHOB HACEKOMOI'O HE 3aKJIF0YaeT HU OJTHOM HOBO YepThI M0 CPABHEHUIO
C TEM, YTO MPEJCTABISET KMEPTBAask rOJIOBa» MPH HAOIIOICHUH HEBOOPY)KEHHBIM I1azoM. Cpas-
HUTE 00a OnucaHus, — OHU He 0e3 yMmbICia MpUBEJIEHBl B paccKase, — U Bbl yOeIUTeCh, 4TO OT-
JMYAIOTCS OHU TOJIKO B CJOBECHBIX BbIpaxkeHUsx (10-pyToBble MIIaCTMHKM — YENIyWKH, TH-
TaHTCKHE pora — yCHKH; KaOaHbU KJIBIKM — HIyMajbla ¥ T. JA.), HO HUKaKHX HOBBIX MOJIPOOHO-
CTeH, HEPa3TMUUMBIX ITPOCTHIM IJ1a30M, B IEPBOM OIMCAHUU HET.

Ecnu Obl neiicTBUe MHUKpPOCKONA 3aKIIOYAJIOCh JIMIIb B TAKOM YBEJIIMYEHUHU, OH ObLT OBI
Oecriosie3eH JUlsl HayKH, PEeBPATHBIIUCH B JIIOOONBITHYIO UTPYIIKY, HEe Oosee. Ho MBI 3HaeM, uto
3TO HE TaK, YTO MUKPOCKOI OTKPBLIT YEJIOBEKY HOBBIM MUP, AaJE€KO pa3ABUHYB I'PAHULIBI HAIIETO
€CTECTBEHHOTO 3pEHUS:

XOTb OCTPBIM B30pPOM Hac MpUpoJa ofapuia,
Ho 6;1n30K OHOTO KOHEIl UMEeT CHula.

Konbs MHOTO TBapel OH €l1e HO A0CATacT,
KoTopbIx Manblif pocT npex Hamu COKpbiBaeT!

— I[Mrucaj Halll HepBBII’I HaTypaJImcCT JlomoHocoB B «IIuceme o mojb3e crekina». Ho «B HbI-
HCIIHUX BCKAX» HAM MHUKPOCKOII OTKPbLII CTPOCHHUC MeJIbYalIInX, HEBUIUMBIX CYLICCTB.

Kosb TOHKHM 4iieHbl B HUX, COCTaBbI, CEP/LIE, KUIIbI
U HepBbl, 4TO XpaHAT B ce0Oe >KUBOTHBI CHIIbI!

He meHblie, HEXXeNn B Iy4YUHE TSKKUN KUT.

Hac manblil yepBp yacTe Cl10KEHUEM IUBUT. ..
Kosib MHOTO MUKpPOCKOII HaM TaHOCTU OTKPBLI
HeBuauMBIX 4acTHIl M TOHKHX B TeJ€e Ku!
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Teneps MBI MOXKEM yxe J1aTh ce0Oe SICHBI OTYET B TOM, MOYEMY UMEHHO MHKPOCKOI OT-
KPBIBAET HAM «TalHOCTH», KOTOPYIO HE YCMOTpEJ Ha CBOEM UyA0BHILEe-0a00uke HaOmM01aTenb B
pacckasze Darapa [1o: mOTOMy 4TO — MOJBEIEM UTOT CKa3aHHOMY — MUKPOCKOI HE MPOCTO TMpe-
CTaBIISICT HaM MPEIMEThI B YBEIIMUYEHHOM BHJIE, A MMOKA3bIBAET UX MOJ OOJIBIIUM YIJIOM 3pEHUS;
BCJIEJICTBHE 3TOrO HA 3a/JHEH CTEHKE IJla3a PUCYETCs YBEIMYEHHOE H300paKeHHE IMpeaMeTa,
neicTBymolee Ha 00Jiee MHOTOYMCIIEHHBIE HEPBHBIE OKOHYAHUS U TEM JOCTABIISAIOIIEE HalleMy
CO3HAHUIO 0OJIbIIIEE YNCIIO OTACIBHBIX 3PUTENLHBIX BeyaTieHuid. KOpoTko roBopsi: MEKPOCKOIT
YBEJIMUMBACT HE IPEMETHI, a UX U300paKEeHUs Ha JHE TJ1a3a.

3puTesbHBIE CAMOOOMAHBI

Msl yacTo roBopuM 00 «oOMaHe 3peHus», «oOMaHe CiIyxa», HO BBIPaXCHHS 3TH Hempa-
BuiIbHbI. OOMaHOB 4yBcTB HeT. Punocod Kant meTko ckaszan mo stomy nosoay: «HyBcTBa He
0OMaHBIBAIOT HAC, — HE MIOTOMY, YTO OHH BCErJa MpPaBMWIbHO CYJAAT, a IOTOMY, YTO BOBCE HE Cy-
OAT».

Pucynox 129. Uro mupe — npaBas wiu JieBas Gurypa?

Pucynox 130. Uto Gosbliie B 3T0# (urype — BbICOTa WM IUPHHA?

UYro >xe Torzna oOMaHbIBaeT HAC MPH Tak Ha3bIBaeMbIX «oOMaHax» uyBcTB? Pazymeercs, To,
9TO B JIaHHOM CJy4ae CyIUT, T. €. Hall COOCTBEHHBIN MO3r. [[eficTBUTENbHO, OOJbINas 4acTh
00MaHOB 3peHMS 3aBUCHT UCKIIOUUTEIBHO OT TOTO, YTO MBI HE TOJIBKO BHJIUM, HO U Oecco3Ha-
TEJIBHO PACCYKJaeM, IPUYEeM HEBOJIBHO BBOJUM ceOsi B 3a0imyxaeHue. OTo — 0OMaHbl CyxKIe-
HUS, a HE YYBCTB.

Emie nBa teicaueneTs Ha3ax ApeBHUM 103T Jlykpenuii mucat:

Hawwu 2naza nosnasamo He ymerom npupooy npeomemos.

A nomomy He HasA3bI8aN UM 3A0YHCOCHUL PACCYOKA.

Bo3bMeM 00111eU3BECTHBIN pUMEpP ONTHYECKON WILTI03UU: JieBas (urypa Ha puc. 129 ka-
KeTcs y)Ke, HeXKelU MpaBas, X0Ts 00€ OrpaHHuYEHbl CTPOr0 OJMHAKOBBIMH KBaapaTamu. Ilpuun-
Ha KPOETCsl B TOM, YTO OLIEHKA BBICOTHI (PUTYpHI CIIeBa MOJIYy4aeTcs y HAC KakK pe3yabTar 0eccos-
HATEJIbHOTO CJIOKEHUS OTAEIBHBIX MPOMEKYTKOB, U MOTOMY OHAa Ka)KeTCsl HaM OoJblIe, YeM
paBHas el mumpHuHa ToU ke (urypsl. HanpoTus, Ha ¢urype crnpaBa B CHIIy TOro e Oecco3Ha-
TEJILHOTO PACCY)KJCHMs IIMpPHUHA KaxkeTcsi Oosblie BhICOTHI. [lo 3TOM ke mpuumHe BbIcoTa (hu-
rypsl puc. 130 kaxxeTcst G0JbIle ee MUPHHBI.

Nnumo3us, moJsie3Hasi /it HOPTHBIX

Ecau Tompko 4TO ONMCAHHYIO HWJUIFO3UI0 3PCHHUA BbI IMOXKCEIACTC NMPUMCHUTH K Ooiee
KPYITHBIM (I)I/Il"ypaM, KOTOPBIC HC MOT'YT OBITh OXBAYCHBI Cpa3y 1riia3oM, TO OKHUIaHHA Ballld HEC
OIMpaBaarOTCA. BceM u3BeCcTHO, UYTO HU3KHMI IOJIHBIN YEI0BEK B KOCTIOME C MONnCpeYHbIMHU 110JIO-
CaMHU KaXCETCA HEC TOJIBKO HC TOHBUIC, a HAIIPOTHB, CIIC IMIHPC. n HaO60p0T, HaJICB KOCTIOM C
MpOAOJbHBIMHU IOJIOCAMH U CKJIAAKaMH, IMOJIHBIC JIFOAU MOTYT 10 HeI(0T0p0171 CTCIICHU CKPLIBATH
CBOIO IIOJIHOTY.
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YeM 0O0BSICHUTH 3TO MpoTHBOpeune? Tewm, 4To, paccMaTpuBas TaKOH KOCTIOM, MbI HE MO-
K€M OXBATUTh €ro Cpasy, He JBUTas IJIa3; Mbl HEBOJIBHO CIIEYEeM IJla3aMU BOJIb I10JI0C; YCUIUE
IJIA3HBIX MYCKYJIOB IIPH 3TOM 3aCTaBIIIE€T HAC OECCO3HATENbHO MPEyBEIUUNBATh pa3Mephl Mpej-
M€Ta B HAIIPABJICHUH I10JIOC; MBI IIPUBBIKIIN CBSA3BIBATH C YCUJIMEM IJIA3HBIX MBIIIL] IPEACTABIIC-
HUE O OOJIPIIMX MpEeIMETax, KOTOpble HE YMEIIAIOTCSA B TOJO 3peHHs. Mexay TeM, KOrjaa Mbl
paccMaTpuBaeM MaJICHBKUH IIOJIOCATBHIN YEPTEXK, IVla3a HAIKU OCTAIOTCS HETOBUKHBIMU U MYC-
KYJIbl UX HE YTOMIISIOTCS.

Yro 00abIe?

Kakoit snnmunc Ha puc.131 Oosblne: HIWKHUM WM BHYTpeHHUH BepxHUU? TpynHo otne-
JaThCsl OT MBICIIH, YTO HIDKHUI Oouble BepxHero. Mexay Tem o0a paBHBI, U TOJIBKO MPUCYTCT-
BHE€ HapYKHOTO, OKaHMIISIOLIETO BJUIMIICA CO3/aeT WIUIIO3UI0, OyITO 3aKIIOUYEHHBIH B HEM 3JI-
JIUIIC MEHBILIE HUYKHETO.

Wnnro3ust ycuauBaeTcsi U TeM, 4To BCsl (UTypa IpeACTaBIsIeTCs HaM He IUIOCKOM, a Telec-
HOM — B BUJIE BeJIpa: SJIJIMIICHI HEBOJIBHO MPEBPAILAIOTCS HAMHU B IIEPCIIEKTUBHO CXKaTble KPYTH, a
OOKOBBIE TPSIMBIE JINHUH — B CTCHKH BEJIPa.

Ha puc. 132 paccrosiHue Mexy ToukaMu a u b xakercst 6oJiblie, HeXKeIH MEKITY TOUKAMH
M u n. [IpucyrcTBre TpeTben NPsAMOM, UCXOASAIEH U3 TOU K€ BEPLINHBI, YCUIIMBACT WILIIO3UIO.

Pucynox 131. Kotopslii s5uuric 60J1bIe — HUKHAN WM BHYTPEHHHH BEpXHUI?
i a8

Pucynok 132. Kakoe paccrosiaue 6osbine — ab wim mn?
Cuuiia BooOpakeHust

BonpmmHCcTBO 00MaHOB 3peHHUs, KaK YK€ YKa3bIBaJOCh, 3aBUCHT OT TOTO, YTO MBI He
TOJIKO CMOTPHUM, HO U O€CCO3HATENIbHO MpPU ATOM paccykaaeM. «Mbl CMOTPUM HE IJ1a3aMmi, a
MO3TOM», — TOBOPAT (pU3HOJIOTH. BB 0XOTHO COTIACUTECHh C 3TUM, KOT/Ia TIO3HAKOMUTECH C WII-
JIFO3USIMH, T/Ie BOOOpaKEHUE CMOTPSIIIETO CO3HATENFHO YYacTBYET B MPOILECCEe 3PEHUS.

Bsrasaure Ha puc. 133. Eciin BbI cTaneTe Mokas3bIBaTh 3T0T PUCYHOK JpyruM, TO MOJTy4H-
T€ TPOSIKOTO POJA OTBETHI Ha BOIMPOC, YTO OH M300paxaeT. OJAHU CKaXyT, YTO ATO JIECTHUIIA,
Apyrue — 4yTo 3TO HMIA, YrayOJieHHast B CTEHE; TPEThbU, HAKOHELl, YBUIAT B HEM OyMa)KHYIO TO-
JIOCKY, COTHYTYIO «TapMOHHUKOI» U MPOTSIHYTYI0 HAUCKOCH B O€JIOM I0Jie KBajpaTa.

Kak Hu cTpanHO, Bce Tpu oTBeTa BepHbl! Bpl MOkeTe caMu yBUIETh BCe HAa3BaHHBIE BELIH,
ecl, I Ha PUCYHOK , HanpaBUTE CBOM B3TJIs/1 pa3IU4YHBIM 00pa3oM.

A MMEHHO: paccMaTpuBasi 4YepTeK, MOoNpoOyiTe Mpexk/ie BCEro HalpaBUTh B30p HA JIEBYIO
4acTb PUCYHKA, — BBl YBUAMUTE JIECTHULY. ECiIM B3I Balll CKOJIB3HET 10 PUCYHKY CIIpaBa Ha-
JIeBO, — Bbl YBUAMTE HUIIY. Eciu B3ris Baul ciieqyer 10 KOCOMY HaIlPaBICHUIO JUArOHAIU OT
HIDKHETO IPaBOTO Kpas K BEPXHEMY JIEBOMY, — Bbl YBHJUTE CIIO)KEHHYIO «TapMOHHUKOI» Oy-
Ma)KHYIO TI0JIOCKY.
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Pucynok 133. Uto BbI BUIUTE 3/1€Ch — JIECTHUILY, HUIIY WU TOJOCKY, COTHYTYIO «TapMO-
HUKON»?

Pucynox 134. Kak pacniosnoxeHsl 31ech KyOb1? ['ie 1Ba KyOa — BBepXy UM BHHU3Y?
Brpoyem, npu mpo0JDKUTENBHOM pacCMaTpPUBAHUM BHUMAaHHE YTOMHTCS, U BBl OyneTe

BUJIETh MONIEPEMEHHO TO OJTHO, TO JIPYTO€, TO TPEThE, Y’KE HE3aBUCUMO OT BAIIETO YKEJIAaHUSL.
Puc. 134 otnmyaercst TeMH K€ 0COOCHHOCTSAMHU.

P _— i —— T

st ARt Tl S AT
Pucynox 135. Uto mnunnee, AB mim AC?
JlroGombiTHA MiLTIO3us pUC. 135; MBI HEBOJIBHO MOAAEMCS BIICUATICHUIO, OYATO paccTos-
Hue AB xopoue AC. Mexny TeM OHU paBHBI.

Ewme unirosus spenus

He Bce nitio3un 3peHust Mbl B COCTOSTHUM OOBSICHUTH. YacTo M 1oraiaThCsl HEMb3s, KAKOTO
poJla YMO3aKIIIOYEHHUSI COBEPILAIOTCS OECCO3HATENBHO B HAIlEM MO3TY U OOYCIOBIMBAIOT TOT
WM uHOU oOMaH 3penus. Ha puc 136 oT4eTiBO BUIHBI 1BE AyTH, OOpaIleHHbIE BHITYKIOCTIMHU
IpYT K Apyry. [{axke He BO3HUKAET COMHEHMS, YTO 3TO TaK. HO CTOUT JUILb NPUIIOKUTE JTUHEUKY
K 9TUM MHHUMBIM JIyraM WJIM B3IJISSHYTh Ha HHUX BJOJb, Jepka (QUIypy Ha YpOBHE Tjia3, 4TOOBI
yOeauThest B uxX npaMoiuHetHocTH. OOBSICHUTD 3Ty HIUTIO3UIO HE TaK MPOCTO.

Pucynox 136. JIBe cpeaHue JWMHUH, WAYLIUE CIpaBa HAJIEBO, — MapajuleibHBIE MPSIMBIE,
XOTh KaXKyTCsl IyTaMu, 0OpaIieHHbIMU BBITYKJIOCTBIO OJTHA K IPYTOH.
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Pucynox 137. Ha paBHble 71 6 OTpE3KOB pajiesieHa 3Ta mpsmas?
Wnnto3us npomagaer 1) ecnu, nmoaHsB Gurypy Ha ypoBeHb IJia3, CMOTPETh Ha HEe TakK,
9TOOBI B3IJISAJ CKOJIB3WJI BJIOJIb JIMHUHM, 2) €CIIH, MOMECTUB KOHEIl KapaHJallla B KaKOW-JIn00
TOYKE (UTYPHI, COCPETOTOUHTH B3TJIsA] HA TON TOUKE.

W&%{N\%\“ﬁm

Pucynox 138. ITapanienbHble IpsiMble KaXKyTCsl HETapaJlIeTbHBIMU.

Hi—-————

Pucynox 139. Bunonsmenenue nuto3uu puc. 138.

VYkaxkeM elle HeCKOJIbKO MPUMEPOB WILTIO3UN B ToM ke poae. Ha puc. 137 npsimast kaxeTt-
csl pa30MTON Ha HEpaBHBIE OTPE3KH; U3MEpeHHe yOeaUT Bac, YyTo oTpe3ku paBHbl. Ha puc. 138 u
139 napannenbHbIe TpsSMBIE IPECTABIAIOTCA HenapamiensasiMu. Ha puc. 140 xpyr npousBoaut
BIICUYATIIEHUE OBaja 3aMeuaTeNIbHO, YTO ONTUYECKUE WIUTIO3UH, MMOKa3aHHble Ha puc. 137, 138 u
139, nepecratoT 0OMaHBIBATH IJ1a3, €CJIM UX PACCMAaTPUBAIOT IPU CBETE DJIEKTPUUECKOI HUCKPBHI.
OueBUHO, WITIO3UU 3TU CBA3AHBI C IBUKCHUEM IJI1a3. MPU KPATKOBPEMEHHOH BCIIBIIIKE HCKPHI
TaKkoe JBM)KEHUE HE YCIIeBAET MPOU30MUTH.

Bot He menee mo0onbITHAs WLT03us. Barnsaute Ha puc. 141 u ckaxure: Kakue 4epTOUKH
JUIMHHEe, — Te, YTO CcJIeBa, WM Te, 4To B mpaBoil yactu? IlepBrie Kaxxyrcsi Oojiee ATMHHBIMH,

XOTS Te M APYrHe CTPOro paBHbI!Ll. VIIIIO3HMS 5Ta HOCHT HA3BAHHME MIUIIO3HH «KYPHTEIbHOI
TPYOKH».

Pucynox 140. Kpyr nu 310?

_— _——

Pucynox 141. Wnmo3usi «KypuTelabHOW TpyOku». IIpaBble 4epTOUKM KaxKyTcs Kopoue,
HE)KEJIN PaBHbBIE UM JIEBBIE.

1 Ueprexx npencraBisieT co0oi, MeXIy MPOYnM, WILTIOCTPALMIO W3BECTHOTO reoMeTpudeckoro npuHimma Ka-
BastbepH (IUIOIIA M, 3aHSAThIE 00CUMH YaCTSMH KKYPHTEIbHOM TPYOKU», PaBHBL).
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[Ipennaranoch MHOTO OOBSCHEHUH ITHX JIOOOIBITHBIX WIUTIO3UM, HO OHHU Majo yoemu-
TENbHBI, © MBI HE CTaHEM MPUBOIUTH WX 31eCh. OQHO, TO-BUIUMOMY, HECOMHEHHO: MpPUYINHA
ITHX WILTIO3UH KPOETCs B OECCO3HATEIHPHOM PACCYKIECHUH, B HEBOJLHOM «ITYKaBOM MYIPCTBO-

BaHUM» yMa, MEIIAOIIEM HaM BUJETH TO, YTO €CTh B ;LeﬁCTBHTeﬂLHOCTH72.
Yro 3107

[Tpu B3rmsine Ha puc. 142 BBl enBa 1M cpasy JoTajaeTech, yTo OH H3oOpaxaet, «IIpocto
YyepHast CeTKa, HU4Yero 0oJjble», — CKaxeTe Bbl. Ho MOCTaBbTe KHUTY OTBECHO HA CTOJ, OTOMIUTE
mara Ha 3 — 4 u cMoTpHTe OTTYAa. Bel yBUMTE yenoBeueckuit rinas. [logoiiaure 6mmxke, — nepen
BaMHU CHOBA MOSBUTCS HUYETO HE BhIPAXAloIlasl CeTKa. ..

Pucynox 142. PaccmarpuBas 3Ty CETKYy HM34ajH, JIETKO Pa3lU4UTh HAa HEW a3 W 4acTb
HOCA )KEHCKOT0 Mpo(uiist, 00paIleHHOTo BIIPABO.

Bbl, KOHEYHO, TIOJJyMaeTe, YTO 3TO KaKOW-HUOYIb MCKYCHBIH «TPIOK» HM300pETaTeIbHOTO
rpaBepa. Het, 310 numib rpyOblii mpuMep TOH WILTIO3UH 3PEHHUs, KOTOPOM MBI MOAIaeMCsl BCIKHIMA
pa3, Korja pacCMaTpuBaeM TaK Ha3bIBAEMBIE «TOHOBBIE» WJUIIOCTpPALMM, WIM «aBTOTUIIMU». B
KHUTaxX U )KypHajiaXx ()OH PUCYHKa BCerJa Ka)XeTcs HaM CIUIOIIHBIM; HO PAaCCMOTPHUTE €ro B JIy-
1y, — U TIepe]l BAMHU MOSIBUTCA TaKas jK€ CeTKa, Kakas n3oOpaxeHa Ha puc. 142. DToT 03a1aunB-
mmii Bac PucyHok mpencraBiser co0oi He YTO MHOE, Kak yBenuyeHHbIH pa3 B 10 ywactok
OOBIKHOBEHHON TOHOBOW WJUTIOCTpaluu. Pa3Huia nuiis B TOM, YTO, KOTJa CETKa MeJKa, OHa
CIIMBAETCA B CIUIOIIHOW (poJ1 y)ke Ha OJIM3KOM pacCTOSIHUH, Ha TOM, HA KAKOM Mbl OOBIKHOBEHHO
JepKUM KHUTY Ipu 4yreHud. Korna ske ceTka KpymHa, CIUMSHUE MPOUCXOAUT Ha OOJIbIIEM pac-
crosinuu. Yutarens 0e3 Tpyaa MOMMET BCE CKa3aHHOE, €CJIM BCIIOMHHUT HAllld PACCYKICHHUS OT-
HOCHTEJIBHO yIJla 3pEHUS.

Heo0bLIKHOBEHHEBIE KO0JIECa

Cnydanoce 1M BaM 4epe3 Lienu 3abopa WM, ele Jydile, Ha SKpaHe KUHO CIEIUTh 32
CIHIIaMU KoJiec ObICTPO JBMXKYILEHCS MOBO3KU WIM aBTOMOOWIA? BeposTHO, BB 3ameyany npu
ATOM CTpPaHHOE SIBJICHHE, aBTOMOOMIIb MUHUTCSI C TOJIOBOKPYKUTEIBHON OBICTPOTOM, Kojeca e
€1Ba BEPTATCS, @ TO U BOBCE HE BepTA resd. Maiio Toro: OHM Bpalllal0TCs UHOM pa3 Jake B IIPO-
TUBOIIOJIOKHOM HampasijieHuu!

OTa WITIO3Us 3peHUsl Tak HeoOblvaiiHa, YTO MPUBOAUT B HEIOYMEHHE BCEX, KTO 3aMedaeT
€€ BIIEPBBIC.

OOmsicHseTCs OHA caeayomuM obpazom. Crens 3a BpallleHHeM KoJjieca dyepes ILIeNu B 3a-

72 WHTtepecyromuxcst 3puTeIbHBIMI WLTIO3MSAMH TO3BOJIIO ce0e OTOC/IATh K COCTABICHHOMY MHOIO MaJICHBKOMY
anpbomy «OOMaHBI 3peHus», rie codpaHo cBbiire 60 00pa3ynKoB Pa3HOOOPA3HBIX ONTHYECKUX MILTIO3HH.
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Oope (mepemernas B3MIIsiA BIOIL 3200pa), MBI BUJIMM KOJIECHBIE CITHMIBI HE HETIPEPBIBHO, a 4epes3
paBHbBIE MPOMEXYTKH BPEMEHH, TaK Kak JOCKU 3a00pa KaXKJ10€ MTHOBEHHUE 3aCIIOHSIOT UX OT Hac.
TouHo Tak e M KuHemarorpaduyeckas JIGHTa 3ameyaTiieBacT M300paKeHHe KoJec C Mepephl-
BaMH, B OTJICJIbHbIC MOMEHTHI (24 Kajpa B CEKYHIY).

371ech BO3MOXKHBI TPH CITydasi, KOTOPBIE MBI CEUac U pacCMOTPHUM OJIUH 32 IPYTUM.

Bo- mepBbIX, MOKET CIIy4UTBCS, YTO 3a BpeMs IepepbiBa KOJIECO YCIEeT CIenaTh IeNoe
qruciio 000pOTOB -0e3pa3nudHo CKoJibKO, 2 win 20, Tonbko Obl unco 3To ObuTO Ienoe. Torma
CIUIIbI KOJIECA HA HOBOM CHUMKE 3aliMYT TO K€ IIOJIOXKCHUE, YTO U Ha IIPEeKHEM. B cienyrommi
MPOMEXKYTOK KOJIECO C/IENIACT OIIATh LIENI0E YUCIO 000POTOB (BEIMYMHA IIPOMEKYTKA H CKOPOCTh
aBTOMOOWIISI HE U3MEHSIIOTCS), — ¥ MOJIOXKEHHE CITHI OCTaeTCcs NpexHee. Buis Bce BpeMs 01HO

MOJIOKEHHE CITHI[, MBI 3aKJIF0YaeM, YTO KOJECO BOBCE HE BepHeTcs (cpemnuil cronber puc...
143).

AU CRATIE R ITE AIADTARENTE BN OHT

HEWPUIBOCR NOTRERTENUE BOT R

Pucynox 143. IIpnunHa 3araJjoqyHOro JIBUKEHHUS KOJIEC Ha SKpaHe KHHO.

Bropoii ciyuaii; Kojieco ycreBaeT B KaKAbIH MPOMEXYTOK CeNaTh LeI0e YUCI0 000pOTOB
U eme yacTb 00opoTa, BecbMa HeOosblIylo. Habmonas 3a cMeHOM TakuxX M300pakeHui, Mbl O
IIEJIOM YU CII0 000pOTOB HE OyJeM M J0TaJbIBAaThCA, @ YBUIUM JIUIIb MEIUICHHOE BpalleHUEe KO-
neca (Kaxablid pa3 Ha HEOOJBINYIO MO0 000poTa). C pe3ynbTare HaM IMOKaKeTCsl, YTO, HECMOT-
psi Ha OBICTpOE NepeMeIieHIe aBTOMOOUIIS, KoJieca BPaIlaloTCsl MEJJIEHHO.

Tpetuit ciydail: B TEUYEHHE INPOMENKYTKA MEXKIY CbEMKAMH KOJECO JEJIAET HENOIHBIN
000pOT, OTIMYAIOIIUICSA OT IMOJHOrO Ha HEOOJBLIYIO JOJI0 (HAmpHMep, MOBOPAYMBACTCS Ha
315°, kak B TpeTbeM c ronbdue puc. 143). Torpa kakas-miOo ompejaeneHHas crnuia OyaeT Ka-
3aThCs Bpallaoeiicss B 00paTHOM HalpaBJiIeHUU... ITO 0OMaHUYMBOE BIIeYaTICHUE OyIeT 0 TeX
0P, MOKA KOJIECO HE U3MEHUT CKOPOCTHU BPALICHHUSI.

OcraeTcst BHECTH MaJICHbKHE JOIOJHEHMs B Halle oObscHeHHe. B mepBom ciydae M,
paau IpoCTOTHI, TOBOPUIIM O YHCIIE MOJIHBIX 000POTOB KOJieca, HO TaK KakK CIHUIbI KoJieca IMoXo-
KM OJIHA Ha JPYrylo, TO AOCTATOYHO, YTOOBI KOJIECO MOBEPHYJIOCH Ha LIEI0€ YUCIIO MPOMEXYT-
KOB MEX]y CIIULIAMHU.

To e OTHOCUTCS U K APYTUM CIIy4asiM.

Bo3MmoskHbl 1 emie Kypbesbl. Eciiu Ha 0001e Kosieca uMeeTcsi MeTKa, CIHUILBI )K€ BCe T0XO0-
KU JIpYT Ha JApyra, TO ciaydaercs, 4To 000 ABMKETCS B OJHOM HAIPaBJICHUH, CIMIIBI e OeryT B
oOparHoM! Ecnu ske nMeeTcs MeTKa Ha CIHIIe, TO CIHUIIBI MOTYT JABUraThCsl B 0OpaTHOM HaIpas-
JICHUH, HeXEJIM METKa, — OHa OyJIeT CJIOBHO MEPECKaKUBAThH CO CITHIIBI HA CIIHILY.
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Korna B KMHO NMOKa3bIBalOT OOBIKHOBEHHBIC CLIEHBI, MJUTIO3HS 3Ta Majlo BPEAUT €CTECT-
BEHHOCTH BrieuatieHus. Ho eciu XoTAT Ha 9KkpaHe OOBSICHUTH JACHCTBHE KaKOTO-HHOYIb MeXa-
HHU3Ma, TO 3TOT OOMaH 3pPEHHUsI MOXKET MOPOJIUTH CEPhE3HbIE HEOPa3yMEHHsI U JIa)Ke COBEPILICH-
HO W3BPATUTh MPEACTaBJICHUE O pabOTE MAIIMHBI.

BHumaTenpHbIN 3pUTENb, BUIS Ha 3KpaHe MHUMO-HETIOJBHUKHOE KOJECO MYAIIerocs aB-
TOMOOMJIS, JIETKO MOKET, COCUUTAB €r0 CIHILIbI, CYAUTh 10 HEKOTOPOIl CTETEHH O TOM, CKOJIBKO
000poTOB JienaeT oHO B ceKyHay. OObIyHas ObICTPOTA MOJAYM JICHTHI — 24 KaJapa B CEKyHY.
Ecnu yncno cnmi aBToMoOUIbHOTO KoJieca 12, TO ynceio ero o00poToB B CEKyHy paBHO 24: 12,
T. €. 2, WK N0 OJHOMY LiesioMy 06opoTy B 0,5 cekyHabl. DTO — HaUMEHbIIEe YHCI0 000POTOB;
OHO MOXeET OBITh M OOJIBIIIE B II€JI0€ YHCJIO pa3 (T. €. BABOE, BTPOE U T. II.).

O1eHuB BETMYUHY JUaMETpa KOoJeca, MOYKHO JIeaTh 3aKII0YEHUS U O CKOPOCTH JIBUKCHHUS
aBToMoOwis1. Hampumep, npu nuamerpe kosieca 80 cM nMMeeM B pacCMOTPEHHOM CIIy4ae CKO-
pocth okosio 18 kM/yac (wnm 36 km/4vac, win 54 km/4ac u T. 11.).

PaccMmoTpeHHas ceiyac WIUIIO3Ms 3pEHUS HUCIIOJIBb3YETCS TEXHUKOM Ul IOJCYEeTa 4HUCIIa
000pOTOB OBICTPO Bpamarmuxcs BaaoB. OOBICHUM, Ha 4eM OCHOBaH 3TOT croco0. Cuia cBera
JIAMIIbI, TUTAEMOM MEPEMEHHBIM TOKOM, HE OCTAeTCsl TIOCTOSIHHON: 4epe3 KKy COTYIO JOJIO
CEKYH/IbI CBET 0CJIA0EBAET, XOTA MPU OOBIUYHBIX YCIOBHUIX Mbl HUKAKOTO MEPIIAHUS HO 3aMEYaeM.
Ho npencraBum cebe, 4TO TAKUM CBETOM OCBEILIEH BPAIIAIOUIUICS TUCK, N300paKeHHBIN HA pHC.
144. Ecnu nuck Bpamaercs Tak, yTo aenaet 0,25 o0GopoTa B COTYIO JONIO CEKYHIbI, TO TMPO-
M301IeT HeUTO HEOKUAHHOE: BMECTO OOBIYHOTO POBHOTO CEPOT0 Kpyra Ijia3 yBUJIUT YEpHbIC U
Oesble CEKTOPBI, CIIOBHO OBbI IMCK OCTaBaJICS HETIO/IBUIKEH.

Pucynoxk 144. Jluck 1uist onpeeneHns CKOpOCTH BPALLEHUS IBUTaTEs.

[IpuymnHa sSBICHUS, HAACIOCh, TOHSATHA YUTATENIO, pa3o0paBLIeMycs B WUIIO3UM C aBTO-
MOOWJIBHBIMH KoJiecaMu. JIerko noraiaThes TakKe, Kak BO3MOXKHO IIPUMEHHTH 3TO SIBJICHUE VIS
noJicuera 000pOTOB BPALIAIOIIETrOCs Baja.

«MHKpoOCKON BpeMeHU» B TeXHHKe

B nepBoii kuure «3aHMMaTenbHON (PU3MKM» OMUCAaHA «Iylla BPEMEHHM», OCHOBaHHAs Ha
UCITIOJIb30BAaHUHU KHUHOAIMNapaTa. 37ech pacCKakeM O JPYroM crocobe MOCTHKEHUs MoJ00HOro
xe 3¢ dekra, onuparomeMcs Ha SBJICHHE, KOTOpOe ObUIO pAaCCMOTPEHO B IPEAbIAYIICH CTaThe.

MeI 3HaeM yxe, 4To, KOTrjia IUCK C 3a4epHEHHBIMU cekTopamu (puc. 144), nenatommii 25
000pOTOB B CeKyHAy, ocBemiaercsi exxecekyHaHo 100 BcmblmIKamu JamIibl, OH KaXeTcs Triasy
HenmoABWKHBIM. [IpesncTaBpTe cebe, 0HAKO, YTO YUCIO BCIBIIIEK caenanock pasHbeiM 101 B ce-
KyHIy. B TeueHue npoMexyrka MeXIy TaKMMHU JABYMS IOCJEIOBATEIbHBIMH Y4YallleHHBIMH
BCIBIIIKAMH JHMCK HE yCIieeT NOBEPHYThCA, KaK MPEK/e, Ha MOJHYI0 YeTBepTh 000poTa, |, 3Ha-
YUT, COOTBETCTBEHHBIN CEKTOP HE AOMIET 10 MEePBOHAYAIBHOTO IOJIOKEHUS.

I';1a3 yBUAMT €10 OTCTaBIIMM Ha COTYIO IOJIO OKpY>KHOCTU. [Ipu cinenyromei BCIBIIKE OH
MOKa)KETCsl OTCTABIIMM €lIe Ha COTYIO JOJI0 OKPY)KHOCTH M T. 1. Ham mokaxercs, 4To AucCK
BEPTUTCS Ha3all, Jiesiasi OJUH 000poT B CeKyHAY. [IBuxKeHHe 3ameuiock B 25 pas.

HetpynHo cooOpa3uTh, Kak MOXKHO YBHJIETh TO )K€ 3aMEIJICHHOE BpallleHUE, HO HE B 00-
paTHYIO CTOPOHY, @ B HOPMaJbHOM HaIpaBICHHUHU. J[JIs1 3TOr0 HY)KHO YHMCIIO BCIIBIIIEK CBETA HE
YBEJIMYUTh, a yMEHbIIUTH. Hanpumep, npu 99 Benblkax B CEKyHAY AMCK MOKaKETCs Bpaliaro-
IIMMCS BIepes, Jenast OAMH 000pOT B CEKYHIY.

MpbI UMeeM 371eCh KMHKPOCKOIT BpeMeHU» ¢ 25-KpaTHbIM 3ameieHneM. Ho BrosiHe BO3-
MO>KHO TOJIYYHUTh ele Oosbliee 3ameyienne. Eciau, HampuMep, YUCIO BCIBIIIEK JOBEJICHO 0
999 B 10 cexynn (1. e. 99,9 B cexynay), auck Oyzaer kazaThcs coBepmaromum 1 o6opot B 10 ce-
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KYHJI; OH UMeeT, 3HauuT, 250-KpaTHOE 3aMe/JICHHE.

Jroboe ObICTpOE MEPUOAUYECKOE ABIKEHHE MOXKHO H3JIOKEHHBIM TMPUEMOM 3aMeIIUTh
JUIS HAIIETO TJIa3a B KEeJaeMOW CTENeHH. JTO J1aeT yI0OHYI0 BO3MOYKHOCTh M3y4aTh OCOOCHHO-
CTH JIBMKCHUS BECbMa OBICTPBIX MEXaHU3MOB, 3aMEUISsI UX JABM)KCHHE HAITUM «MUKPOCKOTIOM

Bpemenu» B 100, B 1000 u T. 1. pa373.

= gl L
oy i -,

Pucynoxk 145. U3mepenue ckopoctu NOJIETa MyIiu.

OmnuieM B 3aKiII0UEHHE CIOCO0 U3MEPEHUsI CKOPOCTH IOJIETa IyJIM, OCHOBAHHBIA Ha BO3-
MOKHOCTH TOYHO ONPEIENATh YUCIO 000pOTOB Bpamiaromerocs aucka. Ha OwbicTpo Bpariaro-
IIMICS BaJl HA/IEBAIOT KAPTOHHBINA UCK C 3aU€PHEHHBIMH CEKTOPaMHU M 3aTHYTBIMU KPasMH, Tak
YTO JUCK MMeeT (opMy OTKPBITON HMWIMHApHYECKOH KopoOku (puc. 145). Ctpenok myckaer
MyJII0 BAOJb JTUaMeTpa 3TOW KOpoOKH, MpoOuBasi ee CTEHKY B IBYX Mectax. Eciu Ob1 kopoOka
ObUIa HEMOJBMXKHA, 00a OTBEPCTHUS JIeKaan Obl Ha KOHLIAX oJHOrO auameTpa. Ho kopoOka Bpa-
I1ajgach, U 3a TO BpeMs, MOKa Myl JieTena OT Kpas J0 Kpas, KopoOka ycmena HEMHOTO TOBEp-
HYThCs1, TIO/ICTABHB ITyJIe B3aMEH TOYKH D TOUKY ¢. 3Hast YKCI0 000POTOB KOPOOKH U €€ JHaMeTp,
MOYKHO TI0 BEJIMYHMHE JYyrH DC BBIYMCIUTH CKOPOCTh ABMYKEHUS ITyJH. DTO — HECIIOKHAS [EOMET-
pHuueckas 3aj1a4a, ¢ KOTOpoi 0e3 Tpyaa CIpaBsTCs YUTATENH, HEMHOTO BIIAJCIOIINE MaTeMaTu-
KOH.

Jduck Hunkosa

3aMeyarenbHOE TEXHUUECKOE NPUMEHEHnEe 0OMaHa 3peHHUs MPEICTABIIS TaK HAa3bIBAEMBbIi
«muck HunkoBa», ynoTpeOnsBIIMiics B NEPBBIX TEIEBU3MOHHBIX ycTaHOBKax. Ha puc. 146 Bb
BUJIMTE CIUIOIIHOW KPYT, y KpaeB KOTOPOro pa3dpocaHa JI0KHHA ABIPOUEK C MPOCBETOM 2 MM;
JBIPOYKH PACIIOJIOKEHBl PABHOMEPHO IO CIUPAJIbHOM JMHUM, KaXAas Ha BEJIMYMHY MPOCBETa
OmKe K LEeHTpy, YyeM cocennss. Takoi auck He oOemaer kak Oyaro Huuero ocodenHoro. Ho
YCTAHOBHTE €r0 Ha OCH, YCTPOUTE Mepesl HUM OKOIICYKO, a M03a1 MOMECTUTE TaKHUX Ke pazMe-
poB kaptuHKy (puc. 147). Ecnu Teneps mpuBECTH JUCK B OBICTPOE BpalICHUE, TO MPOU30HICT
HEOXKHUJIaHHOE SIBJIEHUE. KapTHHKA, 3aClIOHseMasi HeMOABWKHBIM puc. 148. nuckom, CTaHOBUTCS
IpU €ro BpalleHUH OTYETJIMBO BUAMMON B IepeiHee OKOLIeYKO. 3aMeIIuTe BpalleHHe — Kap-
TUHKA C/ETaeTCsl CMyTHOM M, HAaKOHEll, IP1 OCTAaHOBKE JIMCKAa MCU€3aeT COBEPILEHHO; TeNeph OT
KapTHUHBI OCTAETCS BUAUMBIM JIUIIB TO, YTO MOXHO PAacCMOTPETh CKBO3b KPOLIEYHYIO JIBYXMHII-
JMMETPOBYIO JBIPOUKY.

73 PaccMOTpEHHDIH IPHHLAIT JIEXKHUT B OCHOBE IIPHMEHSEMBIX Ha IIPAKTHKE PHOOPOB — CTPOGOCKOIIOB, KOTOPBIE
HCIIONB3YIOTCS JUISL M3MEPEHUsI YaCTOThI OBICTPOIIEPEMEHHBIX MporeccoB. CTpOGOCKOIBI JA0T MCKIFOYUTEIBHO
OOJBIYI0 TOYHOCTh M3MepeHuil (HarmpuMep, TOYHOCTh M3MEPEHHUSI IICKTPOHHBIM cTpobockorom pocruraer 0,001
%). (pum. pex.).
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Pucynox 146.

Pucynoxk 147.

Pucynox 148.

Pa3zGepemcst, B ueM cekpeT 3arafo4Horo s¢dexra 3Toro aucka. bynem Bpamarh IHCK
MEIJICHHO M TPOCIENUM 3a IMPOXOKICHHEM IOCIEA0BATEIbHO KaXI0H OTAENBbHOW JBIPOYKU
MUMO okoleuka. Camast yhajneHHas OT LEHTpa AbIpOYKa MPOXOAUT OJIM3 BEpXHEro Kpas OKo-
II€YKa; €CIIM ATO JBWKEHHE ObICTPO, OHA CAETAeT BUAMMON LENYI0 MOJOCKY KapTHHKH, MpUIie-
rallylo K ee BepxHemy kpato. Crieayromas AbIpouKa, MOHWKE NepBOil, MPH OBICTPOM MPOXOXK-
JICHUH B TIOJIC OKOIIEYKa OTKPOET BTOPYIO MOJOCKY KapTHHKH, CMEXKHYIO ¢ mepBoit (puc. 148);
TPEThsl IBIPOYKA CAENAeT BUAUMOM TPEThIO MOJOCKY, U T. 1. IIpu mocratoyno ObicTpoM Bparie-
HUM JMCKa CTAHOBUTCA, OJIarojapsi 3TOMy, BHAUMON BCS KapTHHKA; MPOTUB OKOIIEYKA CIIOBHO
BBIPE3aeTCs U3 JMCKAa COOTBETCTBYIOIEE OTBEPCTHE.

Juck HumkoBa HETPYJHO H3TOTOBHUTH CamMoOMy; JUIsl OBICTPOTO €ro BpalleHUs] MOXKHO
[I0JIb30BaThC HAMOTAHHBIM Ha €ro OCh IIHYPKOM, — JIy4llle, KOHEYHO, BOCIIOJIb30BaThCS Ma-
JICHBKHM 3JIEKTPOMOTOPOM.

IMouemy 3asi KOCOIi?

YenoBek — OHO M3 HEMHOTHX CYIIECTB, IJ1a3a KOTOPBIX MPHUCIIOCOOICHBI K OJHOBPEMEH-
HOMY paccMaTpUBAaHUIO KAaKOTrO-HUOYNb MpeAMeTa: MOJie 3peHHs MIPABOTo IJ1a3a JIUIIbL HEMHOTO
HE COBIIAJIACT C MOJIEM 3PEHHS JICBOT'O Tia3a.

BoNbIIMHCTBO K€ KUBOTHBIX CMOTPUT KaXIbIM IJa30M OTAEIbHO. BuauMele umu npes-
METBl HE OTJIMYAIOTCS TOH penbepHOCThIO, K KOTOPOH MbI MPHUBBIKIHN, HO 3aTO MX I0JI€ 3pCHUS
ropaszzo obmmupHee, yeMm y Hac. Ha puc. 149 nzo0paxeHo moje 3peHus 4ejaoBeKa; KaKIblid ria3
BUJMT — 10 TOPU30HTAIBHOMY HalpaBJeHUIO — B mpeaenax yria B 120°, u 06a yria moutu mo-
KPBIBAIOT ApYT Apyra (Tia3a nmpeArnoaararoTcs: HeMmoBIKHBIMH).

CpaBHuTe 3TOT yepTex ¢ puc. 150, nzoOpaxkaromum mojie 3peHus 3ailia; He MOBOpaYUBast
TOJIOBBI, 3351l CBOUMH LIMPOKO PACCTABICHHBIMH IJIa3aMU BHJUT HE TOJIBKO TO, YTO HAXOJIUTCS
BIIEpEH, HO U TO, 4TO mo3aau. O6a mosis 3peHus ero ria3a CMbIKaloTcs U criepenu u czaau! Te-
1epb BaM IMOIATHO, IOYEMY TaK TPYIAHO MOAKPACTBbCS K 3aiIly, HE CIYTHYB €ro. 3aTo 3asll, Kak
SCHO U3 YepTexka, COBEPIIEHHO HE BUAUT TOTO, YTO PACIIOJIOKEHO HETOCPEACTBEHHO Mepesl ero
MOpIOH; eMy NMPUXOAUTCS, YTOOBI BUAETh BechbMa OJIM3KHM MpenMeT, MOBepThIBaTh TOJOBY Ha-
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Pucynok 151. Ilone 3perust 060uX ria3 JOmau.

[Toutn Bce O€3 MCKIIOUECHHS KOMBITHBIC U YKBAYHBIC )KUBOTHBIE 00JIaIal0T TAKOKO CIOCO0-
HOCTBIO «BcecTOpoHHEro» 3peHus. Ha puc. 151 mokazaHo pacrnonioskeHue MoJieil 3peHus Jola-
IM. OHH T033JIy HE CXOMASATCS, HO XHUBOTHOMY JOCTATOYHO JIMIIL CJETKa MOBEPHYTh TOJIOBY,
9TOOBI YBUICTH MPEIMETHI, PACTIONOKEHHBIC MT03aH. 3pUTEIbHBIC 00pa3bl 37€Ch, MpaB/a, He TaK
OTYETJIMBBI, HO 3aTO OT KMBOTHOTO HE YCKOJb3aeT HU Majeillee IBUKCHHE, COBEPIIAIONISECs
nanexko Kpyrom. [1oABMKHBIE XUIIIHBIE )KUBOTHBIC, KOTOPHIM MPHUXOAUTCS OOBIYHO CaMUM OBITh
HamaJawmed CTOPOHOW, JHUIIEHBI ATOH CHOCOOHOCTH BUICTH KPYroM ceOsi; OHU 001amaroT
«IBYTJIa3bIM» 3pEHUEM, TO3BOJISIONINM 3aTO TOYHO OIICHUBATH PACCTOSIHUE ISl IPBDKKA.

IToueMy B TeMHOTe BCe KOLIKH cepbl?

@usnk ckazan Obl: «B TEMHOTE BCE KOIIKHM YEPHBI», TOTOMY YTO HPU OTCYTCTBUH OCBEIIIe-
HUs HUKAaKWe NpeaMeThl He BUAHBI BOBce. Ho morosopka umeer B BHUIy HE IIOJHBIM MpaK, a
TEMHOTY B OOMXO/JHOM CMBICJIE CJIOBa, T. €. BecbMa ciaboe ocerienue. CoBceM TOYHO IOTO-
BOpKA 3BYYUT TaK. HOYBIO BCE KOWIKU cepbl. [lepBoHaYabHBIN, HENEPEHOCHBIM CMBICI IIOTO-
BOPKHM TOT, YTO IIPY HEJOCTATOYHOM OCBEILEHUH TJl1a3 HAIll IEPEeCTaeT Pa3jIndarh OKPacKy — Ka-
JKJasi TIOBEPXHOCTb KAXKETCsl CEPOM.

Bepno nu 310? [leiicTBUTENBHO JIM B MOJYyThbME U KPAacHBIN (yiar U 3eyeHas JIMCTBa Mpe-
CTaBJISIIOTCSI OJJUHAKOBO cepbIMU? Jlerko yOequThest B MPaBMUIIBHOCTHU 3TOTO yTBepskIeHus. KTo B
CYMEpKH IIPUIIIAABIBAJICSA K OKpPAacKe NpEeAMETOB, TOT 3aMedall, KOHEUYHO, YTO LIBETOBBIEC Pa3JId-
YHs CTUPAIOTCA M BCE BEIM KaXyTcs Oosiee WM MEHee TEMHO-CEpPBIMH. U KpPacHOe OJIesio, U
CHHME 000U, ¥ (PHOJIETOBBIE LIBETHI, M 3€JICHBIC JIUCThA.

«CKBO3b OIyIICHHBIEC MITOPBI, — yuTaeM Mbl y Yexosa (,,[Incemo™), — croja He mpoHUKaIH
COJIHEUHBIE JIy4H, OBUIO CyMEpPEedHO, TaK 4TO BCE pO3bl B OOJIBIIOM OyKeTe Ka3aJlucCh OJTHOTO
LBETA».

TouHble (QU3MUECKHE OMBITH BIOJHE MOATBEPKIAIOT 3TO HaOmoneHue. Ecnu okparien-
HYIO TIOBEPXHOCTh OCBEIIATh CIa0bIM OeNbIM CBETOM (MM OElyro TMOBEPXHOCTh — CIIa0bIM OK-

paliCHHbIM CBCTOM), MOCTCIICHHO YCUJIMBAasA OCBCIHICHUC, TO I'NIa3 CHA4YaJla BUAUT IIPOCTO CGpLIfI
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1BeT, 0e3 KaKoro-imbo IIBETOBOrO OTTEHKA. VM JNWIIb KOrJa OCBEUICHUE YCHJIMBACTCS JI0 OIpe-
JIEIEHHOM CTEINEHH, I1a3 HaYMHAET 3aMeuaTh, YTO MMOBEPXHOCTh OKpAlleHa. JTa CTENEHb OCBE-
LICHUS HAa3bIBAETCS KHU3LIUM IIOPOrOM LIBETOBOT'O OLIYIICHUS».

Wrak, OyKBaJIbHBII M BIIOJHE NPAaBUIIBHBIN CMBICI IOTOBOPKH (CYIIECTBYIOIICH Ha MHOTHX
sI3bIKax) TOT, YTO HIKE TIOPOTa [IBETOBOTO OIIYIICHHS BCE MPEAMETHI KaKyTCS CEPBIMU.

OOHapyXeHO, YTO CYIIECTBYET M BBICIIMI MOPOT LBETOBOTO ourymieHus. Ilpu dpe3BbI-
YallHO SIPKOM OCBEILEHUH IJ1a3 CHOBA IEPECTACT pa3jIMyaTh LIBETOBBIE OTTEHKHU. BCE OKpAILCH-
HbIE TIOBEPXHOCTH OJJMHAKOBO KAXKYTCsI OCIIBIMH.

NnaBa pecaTtasn. 3BYK. BOJIHOOBPA3HOE ABUXEHUE.

3ByK ¥ paJMOBOJIHBI

3BYK pacnpoCTpaHseTcsl IPUMEPHO B MIJUITMOH Pa3 MEIJICHHEE CBETA; a TaK KaK CKOPOCTh
PaIMOBOJH COBMAJAECT CO CKOPOCTHIO PACHpPOCTPAHEHHS CBETOBBIX KOJeOaHMi, TO 3BYK B MHUJI-
JMOH pa3 MeMJIeHHee paaunocurHana. OTCroa BBITEKAeT JIIOOOIBITHOE CIEACTBUE, CYIIHOCTD
KOTOPOT'O BBISICHAETCS 33Ja4eii: KTO paHbllIe YCIBIIUT NEePBbIi aKKOPA MUAHKCTA, TOCETHTENb
KOHIIEpTHOTO 3aia, cuaamuid B 10 MeTpax oT posiisi, WK paanocyliaTeNpb y anmnapara, IpuHu-
MaroIluii Urpy nuaHucra y ceds Ha kBaprupe, B 100 kunomerpax ot 3ana?

Kak HM cTpaHHO, panuociymaTeNb YCIbIIUT aKKOP paHblle, YeM MOCETUTENh KOHIEPT-
Horo 3ana, XoTs nepsblid cuaut B 10 000 pa3 naneie oT My3bIKaJIbHOTO HHCTpYMEHTa. B camom
nene: paanoBoiHbl poderatoT 100-kunomeTpoBoe paccTosiHUE B

100/ 300 000= 1/ 3 000 cexyHmbI

3ByK ke npoxoaut 10-merpoBoe paccrosHue B

10/ 340 =1/ 34 cexyHbl.

Otcroa BUJTHO, YTO Iepeqaya 3ByKa MO pajuo MoTpedyeT MOYTH B CTO pa3 MEHBIIIE Bpe-
MEHH, YeM Iepeaya 3ByKa uepe3 BO3ayX.

3ByK u nmyJs

Kornma maccaxxupsl K10b-BEpHOBaA CHapsa nojeTenu Ha JIyHy, oHM ObLIN 03a/1aueHBbl TEM,
YTO HE CJBIIIANK 3BYKa BBICTpENa KOJIOCCAIBHOW MYIIKH, U3BEPrHYBIIEH UX M3 CBOETO JKepia.
WNuave u 66T He MorJ10. Kak ObI OTIIYIIUTENEH HU OBLT TPOXOT, CKOPOCTh PACIIPOCTPAHECHHUS €T0
(kax ¥ BOOOIIE BCSIKOTO 3BYKa B BO3JyXe) paBHsUIach Bcero yuib 340 M/cek, cHapsij K€ JBH-
rasucst co ckopocthio 11 000 m/cek. [ToHSATHO, UTO 3BYK BBICTpENIa HE MOT JIOCTHYb YIIEH macca-

JKHPOB: CHapsiL 06orHan 3ByK /4,

A Kak 0OCTOMT J1eJI0 ¢ HAaCTOAIIMMHU CHapsJaMH U IMyJSIMH. JBHXKYTCS JIM OHHM ObICTpee
3BYKa WJIM, HAIIPOTHUB, 3BYK MEPErOHSET UX M NPEAYNPEKIAET )KEPTBY O MPUOIMKEHUU CMEPTO-
HOCHOTO cHapsa?

74 Muorue COBPEMEHHBIC CaMOJIEThI HIMEIOT CKOPOCTh, HAMHOTO IPEBBIMIAIONIYI0 CKOPOCTh 3ByKa. (IIpum. pen.).
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CoBpeMeHHbIE BUHTOBKM COOOIIAIOT MYJISIM IPH BBICTPENIE CKOPOCTh, MOYTH BTPOE 0OJIb-
IIyI0, YeM CKOPOCTh 3ByKa B BO3/ayxe, — IMEeHHO okoJio 900 M B cexyHIy (CKOpPOCTH 3ByKa IpH
0° paBHa 332 m/cek). [IpaBaa, 3ByK pactpoCTpaHseTCsi pABHOMEPHO, YIS )K€ JICTHT, 3aMeIIsis
ObIcTpOTy cBOero nosiera. OnHaKo B TeUeHHE OOJBIIEH YacTH MyTH ITYJIsl BCE JK€ JBHKETCS Obl-
crpee 3Byka. OTCIOZ]a IPSIMO CIIEAYET, YTO €CJIM BO BPEMs MEPECTPENIKU BBl CIIBIIIUTE 3BYK BbI-
CTpelia WIN CBHUCT IYJIH, TO MOXeETe He OECIIOKOUTHCA: 3Ta Myns Bac yxe MuHOBana. [lyns me-
pEeroHsieT 3BYK BBICTpENa, M €CIH MyJs IMOpa3suT CBOIO JKEPTBY, TO MocieAHsas Oynaer yOurta
paHblile, YeM 3BYK BBICTpelia, KOTOPBIM IOCJIaHa 3Ta IMyJs, TOCTUTHET ee yXa.

MHuMBI# B3pPBIB

CocTs3aHne B CKOPOCTH MEXAY JIETALMM TEJIOM U IIPOU3BOJMMBIM UM 3BYKOM 3aCTaBIISIET
HAC MHOTJa HEBOJIBHO JIeJIaTh OUIMOOYHBIE 3aKIIOYEHUS, MOA4ac COBEPIIEHHO HE OTBEYAIOIINE
VCTUHHOW KapTUHE SIBJIICHUSL.

JIroOOMBITHBIN MpUMeEp TMpencTaBiseT Ooiua (WU IMyNICYHBIH CHAps), MPOJIETAOIINI
BBICOKO HaJ Haiel rosoBoi. bonuasl, mpoHukaroniye B aTMocdepy Haleil MmiaHeTsl U3 MHpO-
BOI0 IPOCTPAHCTBA, 00JIaZal0T OIPOMHOM CKOPOCTBIO, KOTOpas, Aaxe Oylydyd yMEHbIIEHA CO-
NPOTHUBIIEHUEM aTMOC(EPBI, BCE K€ B IECATKH pa3 00JIbIIe CKOPOCTH 3BYKa.

[Tpope3ast Bo3ayx, 60IMIBI HEPEAKO MPOU3BOAAT LIyM, HAIOMUHAIOIMIKK rpoM. Boobpasu-
Te, 4T0 MBI Haxoaumcst B Touke C (puc. 152), a BBepxy Haj Hamu 10 JuHNH AB netut Gonu.
3BYK, MPOU3BOIMMBII 00IHMIOM B TOuke A, poiaer a0 Hac (B C) Toybko TOrAa, KOrjaa cam OoJHT
yCIIeeT y)Ke MEPEeMEeCTUThCS B TOUKY B; Tak kak Oonuja JeTHT ropasfo ObicTpee 3BYKa, TO OH
MOYKET YCHeTbh IOMTH 10 HEKOTOpoil Touku D u oTcroa mocnaTh HaM 3BYK paHbIle, YeM JIOWeT
JI0 Hac 3BYK U3 TOUKU A. [109TOMy MBI yCIIBIIINM CHaYasna 3ByK U3 TOUYkH D u Juis moToM 3ByK
u3 Touku A. U Tak Kak u3 TOYKU B 3ByK mpueT kK HaM ToxKe Mmo3xke, 4eM u3 Touku D, To rae-to
Ha/ Haleil rojoBoil JoipkHa ObITH Takas Touka K, Haxomsch B KOTOpoil Goiuj MmojaeT cCBOU
3BYKOBOW CHTHAJ paHblie Bcero. JlroOurenun mMareMaTHKu MOTYT BBIYHCIUTH MOJOXKEHHUE STOU
TOYKH, €CITH 3aJ1a1yTCs OTPEIEICHHBIM OTHOILIEHUEM CKOPOCTH 00JIMa U 3BYKA,

Pucynox 152. MHuMBbIi B3pbIB 60K /A,

BoT pe3ynpTar: TO, UTO MBI YCIBIIIUM, OyJeT BOBCE HE MOXO0XE Ha TO, YTO Mbl YBHJIUM.
Jlnst ra3za 60111 MOSIBUTCS MPEKIE BCETO B TOUKE A M OTCIO/a MposieTuT 1o juauu AB. Ho s
yxa 00JH] MOSIBUTCS MPEXKAE BCErO I/Ie-TO HAJ HaIllel rojoBoi B Touke K, 3aTeM Mbl yCIbIIINM
B OJIHO BpEeMs JIBa 3BYKa, 3aTHXAIOIINE M0 MPOTUBOMOJIOKHBIM HampaBiieHusM — oT: K k A u oT
K x B. JIpyrumu cnoBamu, Mbl yCIIBIIIMM, KaK OOJIMJ CIIOBHO pacrajcs Ha JIBE YacTH, KOTOpbIE
YHECJIMCh B MPOTHBOIOJIOXKHBIE CTOPOHBI. MeXay TeM B ACHCTBUTEILHOCTH HUKAKOTO B3PbIBA
HE Mpoucxoawno. BoT 10 yero oOMaHYMBBI MOTYT OBITH CIyXOBbIe BreuarieHus! Bo3moxHo,
YTO MHOTHE 3aCBHJICTEIbCTBOBAHHBIC KOYEBUALIAMU» B3PBIBBI OOJHMIOB — HMEHHO TaKOTO poja
oOMaHBbI ciyxa.

Ecsin 6b1 CKOPOCTDH 3ByKa YMEHBIIWJIACh. ..
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Ecnu 651 3ByK pacrpocTpaHsuics B BO3yXe HE ¢O CKOpOocThio 340 M B cekyHAy, a ropaszio
MeJIeHHee, TO OOMaH4YMBBIE CIIYXOBbIE BIICUATIICHUS HAOIIOJAIMCH OBl TOPa3/0 Yallle.

Boobpaszure, Hanpumep, 4T0 3BYK IipoOeraet B cekynny He 340 M, a, ckaxkeM, 340 mm, T. €.
IBUKETCS MeJuieHHee mnemexona. Cuas B Kpecie, BbI CIYIIAeTe paccKa3 Balllero 3HAKOMOTO,
KOTOPBI UMEET NMPUBBIYKY TOBOPHUTH, pacXa)KuBas B3all M BIepen 1o koMmHate. [Ipu oObIKHO-
BEHHBIX OOCTOSITEIBCTBAX 3TO pPACXaXMBAHUE HUCKOJIBKO HE MEIIaeT BaM CIylIaTh; HO TpPHU
YMEHBIIIEHHON CKOPOCTH 3BYKa Bbl POBHO HHMYETrO HE MOWMETE M3 PEUd BAaIlEro roCTs: 3BYKH,
MPEXJIe MPOU3HECCHHBIE, OyIyT HOTOHSTH HOBBIE U NIEPEMEIIUBATHCS ¢ HUMH, — MOTYIHUTCS Y-
TaHUI[A 3BYKOB, JIUIIICHHAS BCSIKOTO CMBICIIA.

Mex 1y Ipo4rM, B T€ MOMEHTHI, KOT/Ia TOCTh K BaM MPUOINKACTCS, 3BYKH €r0 CJIOB OyIyT
JOCTUTATh JI0 BaC B OOpAaTHOM MOPSIJIKE: CHadalla JOCTUTHYT JI0 Bac 3BYKH, TOJBKO YTO MPOU3-
HECEHHbIC, IOTOM 3BYKH, MPOU3HECCHHBIC paHEe, 3aTEM — eIlle paHee U T. [I., IOTOMY YTO IMPO-
M3HOCAIINIA OOTOHSET CBOM 3BYKH M HaXOJMUTCS BCE BpeMs BIIEPEAM HX, MPOJOJIKAs M3/1aBaTh
HOBBIC. M3 Bcex ¢pa3, MPOM3HECEHHBIX MPU MOJOOHBIX YCIOBHUSAX, BbI MOTJH ObI TIOHATH pa3Be
TOJIBKO Ty, KOTOPOH BEIMKOBO3PACTHBIN Oypcak Hekorga m3ymui toHoro Kapacs w3 «bypcer»

HOMSUIOBCKOFO75:
«S uny ¢ meuom, cynusi».

Camblii MeJIEeHHBI pa3roBop

Ecnu BBl ymaere, 0/1HaKO, YTO UCTHHHASI CKOPOCTh 3BYKa B BO3/yX€ — TPETh KHJIOMETpPA B
CeKYyHy — BCerja JocTaToyHas ObICTPOTA, TO ceiyac M3MEHHUTE CBOE€ MHEHUE.

BooGpasute, uro mexay MockBoi u JIEHMHIpagoM BMECTO 3JIEKTPUYECKOro TenedoHa
ycTpoeHa OOBIKHOBEHHAs MEperoBOpHasi TpyOda BpoJe Tex TelaepOHOB, KOTOPBIMU COEIUHSIIH
paHbllle OTAEIbHBIC MOMEIIEHHs OOJIBIINX Mara3uHOB MJIM KOTOPOW IMOJIB30BAUCh HA MApOXO-
Jax Juid COOOINEHUS C MAIIMHHBIM OT/AEJIeHHeM. Bbl cTouTe y JIEHMHIPAJCKOro KOHIAa 3TOM
650-kuomMeTpoBOit TpyOBbI, a Balll Ipyr — Y MOCKOBCKOTO. 3a/1aeTe BOIPOC U OKUAAETE OTBETA.
[TpoxoauT mATh, N€CATh, MATHAALATH MUHYT, — OTBETa HET. BBl HauMHaeTe GECIIOKOUTHCS U JTy-
MaeTe, 4YTo ¢ coOeCeHMKOM CIIy4HJIOCh HecuacThe. Ho omaceHus HampacHbI: BONpOC €Ile He
nomen 10 MOCKBBI U HAXOJUTCA Teepb TOJIBKO Ha mosioBUHE myTH. [Ipoiiner eme yeTBepTh ya-
ca, TMPeXJe YeM Balll 3HAKOMBIH B MOCKBE YCIBIIIUT BONPOC U CMOXET JIaTh oTBeT. Ho u ero
peruka Oyner uatu u3 Mocksbl B JIGHUHrpaJl He MeHee Mojydaca, Tak 4TO OTBET Ha CBOM BO-
IPOC BBI MOJTYYUTE TOJIBKO CITYCTS Yac.

Moxete npoBeputh pacder: oT Jlenunrpaaa no MockBbl 650 kM; 3ByK MpPOXOAMT B ce-
KyHAy 1/3 KM; 3Ha4YMT, pacCTOSHHE MEXIy TOpoJaMu OH MpoOexuT B 2160 ¢ JIMIIHUM CeKyH[,
wid B 35 MUHYT ¢ HeOobInM. [Ipu Takux ycioBusX, pa3roBapuBasi LEJbI JIeHb C yTpa 10 Be-

4yepa, BbI €/[BA YCIIEETe OOMEHSTHCS AecsaTKoM dpas /b,
Cxopeiilunm mytem

beuto, BpoueM, Bpems, KOrja Aa)xe W TakoM crocod mepenayd M3BECTHM cuuTaiyicsi Obl
oueHb ObICcTpbIM. CTO JIET Ha3aJ HUKTO HEe MeuTall 00 31eKTpruuecKkoM Tenerpade u tenedone, u
nepesada HOBOCTH 3a 650 KM B TeueHHE HECKOJbKUX YacOB MpPU3HABaNach Obl UAEATOM ObICT-
POTHI.

7 Ctporo TroBops, 3TO HE BIOJHE BEPHO: Mbl IPOU3HOCHM B OJIMH IIPUEM HE OT/CNIbHBIC OYKBBI, a LIEJIbIE CJIOTH.
®pasza OyzeT cibIIIHA MPHOIM3UTEIBHO TaK: 5 TU-CY M-40-MEC Ay-U-SL.

6 ABTOp HO YYMTHIBAET 3aTyXaHMS 3BYKOBBIX KOJEOAHUI C pacCTOSHUEM, YTO B JICHCTBUTEILHOCTH ITOMEIIAET
BaM BECTH Pa3roBOp, TAK KaK Ha JAPYroM KOHIIE Takoil TpyObl Bac He ycibimat. ([Ipum. pex.).
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PacckasbiBaror, yTo mpu kopoHoBaHuM 1aps Ilasna | u3Bemenne o MOMeHTe Hayana Ie-
pemoHu B MockBe ObIJIO IIEpeaHO B CEBEPHYIO CTOJMILY cleayromuM oOpa3oM. Brosb Bcero
IyTH MEXAY 00eMMHU CTOJIMLAMH OBbLIH paccTaBieHbl coiaaTtsl, B 200 M 0MH OT ApYyroro; mpu
NIEPBOM YZAape KOJIOKoJIa cobopa OMmKaiIinii coIaT BEICTPEIUI B BO3LyX; €r0 COCE/I, YCIbIIIaB
CHTHAJI, TAK)KE€ HEMEJICHHO Pa3psiAui pYKbe, 32 HUM CTPEJIsUT TPETHH 4acOBOM, — U TaKUM 00-
pa3oMm curHan Owbul mepenad B Jlemmnrpan (torma IlerepOypr) B TeueHHE BCETO TpeX 4YacoB.
CoycTst Tpu Yaca Mmociie epBoro yuapa MOCKOBCKOTO KOJIOKOJIAa y)Ke TpoxoTanu mymku Ilerpo-
MaBJIOBCKOM KPEMOCTH, Ha paccTosiHUU B 650 kM.

Ecnu Ob1 3B0OH MOCKOBCKHX KOJIOKOJIOB MOT' OBITh HEMOCPEICTBEHHO YyCiblaH B JIeHuH-
rpaje, TO 3ByK 3TOT, KaK MBI YK€ 3HaeM, IpuIles Obl B CEBEPHYIO CTOJIMILY C OMO3/1aHUEM BCETO
Ha royyaca. 3HauuT, U3 TPEX 4acoB, YIOTPEOJECHHBIX Ha Meperady CUrHajia, 2,5 Jaca ylnuio Ha
TO, YTO COJIJATHI BOCIIPUHUMAJIH 3ByKOBOE BIICUATIICHUE U JeJalld He0OX0AUMbIE JIJIsl BBICTpEa
JBWO)KCHUS, KAK HU HUYTOKHO 3TO MPOMEJUICHUE, BCE K€ M3 ThICAY TaKMX MaJCHbKHX IpoMe-
JKYTKOB HaKOIMJIOCH 2,5 yaca.

CxoaHbIM 00pa3oM JeicTBOBaNl B CTapUHY ONTUYECKUN Tenerpad, nepegaBaBIInii CBETO-
BbI€ CHTHAJIBI 10 ONVDKalIIel cTaHIMK, KOTOpas B CBOIO ouepeab nepenaBaia ux jnaiee. Cucre-
MO CBETOBOHM MeEpeAaydl CUTHAJIOB HEPEIKO IMOJb30BAIMCH B LAPCKOE BPEMs PEBOIIOLMOHEPHI
JUISL OXpaHbl COOpaHUI MOIMOJIBIIMKOB: LI PEBOJIIOLIMOHEPOB MPOTATUBATIACH OT MecTa Co0-
paHus 10 TIOMEIIEHUs MOJMLIMU U TPU MEPBbIX TPEBOXKHBIX MPHU3HAKAX JaBaja 00 3TOM 3HATh
COOpaHMIO BCHBIIIKAMU KaPMaHHBIX IEKTPHUUECKUX (POHAPUKOB.

Bapa6annblii Teserpag

Ilepenaua u3BecTHl MOCPEICTBOM 3BYKOBBIX CUTHAJIOB M TEIEPH €IIE PACIPOCTPAHEHA Y
nepBoObITHBIX oOuTareneit Adpuxu, LlentpansHoit Amepuxu u Ilonunesuu. IlepBoObITHBIE
IUIeMeHa ynoTpeOsoT Ui 3Toi 1enu ocoOble OapabaHbl, C TOMOIIBIO KOTOPBIX NEPEIatoT 3BY-
KOBBIE CUTHAJIBI HA OIPOMHOE PACCTOSHUE. YCJIOBHBIM CHUTHAJ, YCIBIIIAHHBIM B OJHOM MECTE,
MIOBTOPSIETCS B APYTOM, MEepeiaeTcs TaKuM ke 00pa3oM Jasee, — U B KOPOTKOE BpeMsi OOIIHpHast
00JIaCTh YBEIOMIISIETCS] O KaKOM-TTHOO0 BaKHOM coObiThH (puc. 153).

Bo Bpewmst nepBoit BonHbl Vtanuu c. AGUccuHuel Bce NepeABIKEHHS UTATbIHCKUX BONUCK
OBICTPO CTAHOBHJIMCH M3BECTHBIMU HET'YCYy MeHeNIMKy; OOCTOSATENBCTBO ATO MPHUBOAMIIO B HE-
JIOYMEHHUE UTANbSHCKUN IITA0, HE MOJI03PEBABILINMA O, CYIIECTBOBAaHUM y MPOTUBHUKA OapabaH-
Horo Teserpada.

Pucynox 153. Ty3zemen octpoBoB Pupku, neperoBaprBaroLIMiics ¢ MOMOIIbI0 OapabaH-
HOTO «Tenerpagdar.

B navane Bropoii BoiiHbl UTanuu ¢ AGuccunuei mogoOHbIM ke 00pa3oM ObLI «OITyOsH-
KOBaH» M3JaHHbIN B Annc-Abe0e mprka3 o BceoOmei MoOUIM3aIui: 4epe3 HECKOIbKO YacoB OH
clienascs U3BECTEH B CAMBIX OT/IAJICHHBIX CEJICHUSAX CTPAHHBI.

To xe camoe HaOIIOAATIOCh U BO BpeMs aHIJI0-OypcKoil BOMHBI: Oiarogapst «renerpady»
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Ka(poB BCce BOCHHBIC U3BECTHS C HEOOBIKHOBEHHOW OBICTPOTOM pacripoCTpaHsUIUCh cpelu 00u-
tateneil KammsHa, Ha HECKOJIBKO CYTOK orepeskast o(puiiuanbHble JOHECEHUS Yepe3 KypbepoB.

[To cBuperenscTBY myreniecTBeHHUKOB (Jleo dpobeHmyc), cucTreMa 3BYKOBBIX CHUTHAJIOB
pa3paboTaHa y HEKOTOPBIX a)pUKAHCKUX IJIEMEH TaK XOPOILO, YTO UX MOXKHO CUMTATh 001aja-
TensiMu Tenerpada, 6ojee COBEPIIEHHOTO, YeM ONTHYECKUH Tenerpad eBpomeiies, mpeamecT-
BOBABIIIHUH DJIEKTPUYECKOMY.

BoTt uto coobmanocs 06 3ToM B 0gHOM XypHaine. P. I'acenbaeH, apxeonor bpuranckoro
My3es, Haxoauscs B ropoae Mbana, pacnionoxennoM B riryoune Hurepuu. IloctossHHBIN TiryXoi
OapabaHHbIil 00i1 HENpPEpHIBHO T'yeN JHEM U HOYbl0. OJHAXKIbl YTPOM YYEHBIH YCIBIIIAT, YTO
YepHbIE O YEeM-TO O’KMBJICHHO IeperoBapuBaroTcs. Ha ero paccrpochkl 0AMH Cep>KaHT OTBETHIL:
«bonpmoii kopabiib OenbIX oA NOTOHYN; MHOrO Oenbix morudio». TakoBo ObLIO M3BECTHE,
cooOuieHHoe Ha 6apabaHHOM SI3bIKE C MOOEPEKbs. YUEHBIH HE MPHAAT 3TOMY CIyXy HUKAaKOTO
3HaueHust. OHAKO 4epe3 TPH JHS OH MOJIy4HJI 3al031aBUIyio (BCIEACTBUE MepepbiBa cooOre-
HUs) TenerpamMmy o rudenu «Jlysutanum». Toraa oH MOHsUI, YTO HETPUTSIHCKOE M3BECTUE OBLIO
BEPHO M YTO OHO «IIporpemelio» Ha GapabaHHOM si3bIKe uepe3 Bce 3emuin oT Kaupa o Mbans.
310 OBLIO TeM 00Jiee yIUBUTENIBHO, YTO IUIEMEHA, NepeJaBIIne APYyr APYry 3TO cOOOIIEeHHUe, ro-
BOPST HAa COBEPLICHHO Pa3jMYHBIX HAPEUUSAX M HEKOTOPBIE M3 HUX B ITO BpEMs BeJIM BOMHBI

ApYT € Ipyrom.
3ByKoBbIe 00/1aKa M BO31YLIHOE 3X0

3BYK MOXET OTPaXaThCsl HE TOJIBKO OT TBEP/ABIX MPErpajl, HO U OT TAKUX HEKHBIX 00pa3o-
BaHUil, kak oOmnaka. bonee Toro, 1axe cOBEpIIEHHO NMPO3PAUHBIA BO3YX MOXKET IPU HEKOTOPHIX
YCIOBHSIX OTpa)kaTh 3BYKOBBIE BOJIHBI, — IMEHHO B TOM Clly4ae, KOIJa OH, IO CIIOCOOHOCTH
IPOBOJIUTH 3BYK, OTJIMYAETCS MMOYEMY-TMO0 OT OCTaJIbHOM Macchl BO3AyXa. 3[€Ch MPOUCXOIUT
SBJICHHE, CXOJTHOE C TeM, YTO B ONTHKE HA3bIBAETCS IIOJHBIM OTPaKEHUEM». 3BYK OTpa)kaeTcs
OT HEBUAUMOTI'O MPEIATCTBUS, U MBI CIIBIIIMM 3araJJO4YHOE 3X0, HIyllee HEU3BECTHO OTKY/IA.

TuHIaNb cly4aiiHO OTKPBUI 3TOT JIIOOOMBITHBIN (DakT, KOTJa MPOU3BOIMI OMBITHL C 3BY-
KOBBIMU CHTHajlaMH Ha Oepery mopsi. «OT COBEpIIEHHO MPO3payHOro BO3AyXa IMOJIy4aloch
9X0, — MUIIET OH. — DXO LUIO K HaM, CIOBHO MO BOJIIEOCTBY, OT HEBUAWMBIX 3BYKOBBIX 00ja-
KOBY.

3BYKOBBIMU OOJIaKaMU 3HAMEHUTBIA aHTIMUCKUN (PU3HK Ha3bIBAJT T€ YYACTKU MPO3PAYHOTO
BO3/yXa, KOTOPbIE 3aCTaBJISIOT 3BYK OTPa)KaThCs, MOPOKIAs «3X0 OT BO3Ayxa». BoT urto roso-
PHUT OH I10 3TOMY ITOBOY:

«3BYyKOBbI€ 00JIaKa MOCTOSHHO IIABAIOT B Bo3ayXxe. OHM HE UMEIOT HU MaJeHIIero OTHO-
IIeHUs1 K OOBIKHOBEHHBIM O0JIakaM, K TyMaHy uiu mrie. Camas mpo3pauHas atMochepa MOXKeT
ObITh NOJHA UMH. TakuM 00pa3oM MOTYT MOJIy4aThCsl BO3AYIIHBIE 3X0; BOIPEKU TOCIOICTBYIO-
[IEMy MHEHMIO, OHM MOTYT MPOUCXOAUTH M MpU caMoil sicHoi atMocdepe. CyiiecTBOBaHHE Ta-
KHX BO3AYLIHBIX X0 JOKa3aHO HAOMIONEHUSAMH M ONbITOM. OHM MOTYT MOPOXKIAThCS BO3YIII-
HBIMU TOKaMH, Pa3IMYHO HArpEThIMU WM COJAEPKAIIMMU Pa3IUYHOE KOJMYECTBO Mapay.

CymiecTBOBaHUE 3BYKOBBIX 00JIAKOB, HEMPO3pPAuHBIX JAJS 3BYKa, OOBSCHAET HAM HEKOTO-
pble 3arajiouyHble SBJCHUS, MHOTAA HaOlroJaeMmble BO BpeMs cpakeHU. TuHAamb NPUBOIUT
CJIEYIOIIMH OTPHIBOK M3 BOCIIOMUHAHUI oueBu/ILA O (hpaHKO-IpyccKoii BoitHe 1871 r.:

«YTpo 6-ro uyMcia NPEACTaBISUIO MOJHYK MPOTHUBOINOJIOXKHOCTh C BYEPAIIHUM YTPOM.
Buepa Ob11 POHU3BIBAIOLINI X0JIO M TYMaH, HE MO3BOJISIBIIMI HUYEro BUJETDH JAajee MOTyMHU-
. A 6-To ObLIO SICHO, CBETJIO M Temio. Buepa Bo3ayx OblT HAIOJIHEH 3BYKaMH, a CErOAHs Lap-
CTBOBaJIa TMIIMHA ApKaJuu, HE 3HaOUIed BOHHBI. MBI ¢ H3yMIIEHMEM CMOTPENIH JIPYT Ha Jpyra.
Heyxenu 6eccnenno ucues Ilapux, ero ¢optel, opyaus, 6omOapauposka?... S noexan B Mosn-
MOpAHCH, OTKY/la MOMM IJla3aM OTKpbUIach OOIIMpHAs MaHopama ceBepHOM cTopoHs! ITapmxka.
OpnHako M 371ech Obl1a MepTBasi TUIIMHA... S| BCTPETUII TpeX COJJIaT, U Mbl Havanu oOCYXJIaTh
noJjioxeHue Bemieid. OHM TOTOBBI OBUTH IOMYCTUTh, YTO HAYAJIKMCh NIEPETOBOPHI O MUPE, TAK KaK C
CaMoro yTpa He CJBIIIAIN HU OJJHOTO BBICTpEA. ..
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S ornipaBusics panbiie B ['onecc. C u3ymieHHeM y3HaI s, UTO TeépMaHCKue Oatapen sHep-
TMYHO cTpelsuin ¢ 8 yacoB yrpa. Ha 10%HO# cTopoHe 60MOapanpoBKa Hayanach OKOJIO TOTO )K€
yaca. OpHako B MOHMOPAHCH MBI HE CIBIIAIM HU eIUHOTO 3ByKal... Bee 310 3aBuceno oT Bo3-
IyXa: CeroHs OH MPOBOUII 3BYK TaK ke TypHO, KaK XOPOILIO MTPOBOIUI BUEPa».

CxopHble SBJICHUS HE pa3 HaOII0aIMCh U BO BpeMs Oonbiux cpaxennit 1914 — 1918 rr.

be33By4HbIe 3ByKH

EcTb monu, KOTOpble HE CIBIIIAT TAKUX PE3KUX 3BYKOB, KaK IEHUE CBEPYKA WJIM MHCK Jie-
Tydei MbIy. JIfoau 3TH HE TIyXH; — UX OpPraHbl CliyXa B UCIPABHOCTH, M BCE € OHU HE CJIbI-
[IaT OY€Hb BBICOKUX TOHOB. THHIAIb — 3HAMEHUTBIA aHTTTUHCKUN (PU3UK — yTBEPIKAal, YTO HE-
KOTOpBIE JIIOAM HE CIBIIIAT Aa)Ke YUPUKAHbS BOPOObs!

BooO1ie Hamie yxo BOCIpPHHHMAET JAIEKO HE BCEe KOJieOaHMs, MPOUCXOsIme O3 Hac.
Ecnu Teno coBepuiaer B cekyHay MeHee 16 koneGaHMii, Mbl 3ByKa He cibluM. Eciau oHO co-
Bepuaer Oonee 15 — 22 Ticsiu KoyeOaHUM, MBI TOXKE HE CIBIIUM ero. BepxHss rpaHuia Boc-
IOPUATUS TOHOB Y PasHBIX JIHMII Pa3jIM4HA; y CTApBIX JIIOAEH OHA MOHMKAETCs 10 6 ThIcSY KoJie-
OaHuii B cekyHay. [103ToMy U MPOUCXOIUT TO CTPAHHOE SBIICHUE, YTO MPOH3UTEIbHBIN BHICOKUI
TOH, OTYETIMBO CJIBIIIUMBIN OJHUM JIMIIOM, JJISl IPYrOTO HO CYILECTBYET.

MHorue HacekoMble (Hampumep, KoMap, CBEPYOK) M3AaI0T 3BYKH, TOH KOTOPBIX OTBEYACT
20 ThIcsuaM KoJeOaHMii B CEKYHAY; Ul OJHUX YIIEH 3TH TOHA CYIIECTBYIOT, JUISL APYTUX — HET.
Takue HEUyBCTBUTEIbHbBIC K BHICOKMM TOHAM JIFOIM HACTAXKIAIOTCS TOJHON TUIIMHOM TaMm, rae
JPyTUe CIBILAT LENbIi Xaoc MPOH3UTENBHBIX 3BYKOB. THHIAJIb paccKasblBaeT, 4To HaOironan
OJTHAX/JIbI TOJJOOHBIH citydail Bo BpeMs nporyiku B I1IBeiiniapun co cBouM apyrom:

«JIyra mo o6enM CTOpOHaM JIOPOTH KHIIETH HACEKOMBIMH, KOTOpBIE JJIsI MOETro Clyxa Ha-
MOJTHSUIA BO3JIyX CBOMM PE3KHUM JKYXOKaHHEM, HO MOM Jpyr HMYEro 3TOro He CHBIAN. My3bIKa
HACEKOMBIX JIe)Kajla BHE TPAHULIBI €r0 CIIyXa».

[Tuck neryueil MbIIIU 1IET0H OKTaBON HMXKE MPOH3UTEIBHOTO MEHUsI HACEKOMBIX, T. €. KO-
neGaHMsI BO3yXa MPH 3TOM BJIBO€ MeHee yacThl. Ho momasarorcs aroau, Ui KOTOPIX TpaHuIa
BOCHIPHUSATHSI TOHOB JICXKHT €Ile HIKE, U JIETYYHe MBIIIH [l HUX — CYIIecTBa Oe3riacHbIe.

Hanpotus, cobaky, kKak yCTaHOBIIEHO B j1abopaTtopuu akajaemuka IlaBimoBa, BocpuHHMA-
IOT TOHA C YHMCIIOM KoJjiebaHuii 10 38 ThICSIY B CEKYHAY.

YabTpa3sBykH Ha ciyx0e TeXHUKH

dusnka ¥ TeXHUKa HAIIMX JHEH 00JalaloT CPeICTBOM CO3JaBaTh «Oe33BYYHbBIC 3BYKH»
ropaszio 00JblIel YacTOTHI, YeM T€, O KOTOPBIX MBI Ceiiuac TOBOPMIIN: YUCIO KOJeOaHUI MOXKeT
JOCTHTaTh B 3THX «CBEepX3BYKax» («ynprpazBykax») mo 10 000 000 000 B cexyHxy.

OnuH U3 crnocoO0B MOJIyYeHUs YIbTPa3BYKOBBIX KOJI€OaHMH OCHOBAH Ha CBOMCTBE ILIa-
CTMHOK, OIpeJleIeHHbIM 00pa30M BbIPE3aHHBIX M3 KPUCTAJUIa KBapla, IpU CHKATUH DIEKTPU30-

BaTbCA Ha CBOUX HOBCpXHOCTHX77; CCJIN XKC, HaO60pOT, 3apsAKaTh NCPUOJUUCCKH TOBCPXHOCTH
TaKOM IUTIaCTMHKH, TO IIOJ JCHCTBHEM OJICKTPHUYCCKUX 3apda0B OHAa HNONCPEMCHHO CKHUMACTCA U
pacmurpacTcs, T. €. KOJIeOJIeTCS: MMOJIYYaroTCAd YJIbTPA3BYKOBBIC KoJIeOaHHs. SapH)KaIOT KE I11a-
CTUHKY C INOMOIIBIO y1'IOTp€6JI$IeMOI‘O B PAAUOTCXHUKC JIaMIIOBOI'O I'€HEpATOpa, 4aCTOTa KOTO-
poro HOII6I/IpaeTCH B COOTBETCTBUHU C TaK HA3bIBAEMBIM «COOCTBEHHBIM» nepuoaom KoJieOaHM

l'I.]'IaCTI/IHI(I/I7 8 .

" ITO CBOMCTBO KPpUCTAJIJIOB HA3bIBACTCA IMbE303JICKTPUICCTBOM.

78 Kpucraimisl KBapua sBISIOTCA JOPOTHM M MaTOMOLIHBIM HCTOMHMKOM Y/IbTPa3sByKa H NPHMEHSIOTCS Yalle B
nabopartopun. TeXHHUECKOe TPUMEHEHHE HAIIUIA MCKYCCTBEHHBIC CHHTETHYECKIE MATEPHAIIBI, HAPUMEP KEepaMHKa
turanara 6apust. (Ipum, pen.).
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XOoTsl yAbTpa3ByKd O€3MOJIBHBI JUIsI HAcC, OHM OOHApY>KMBAIOT CBOE JCHCTBUE WHBIMHU,
BeChbMa OIIYTUMBIMHU MposiBiIeHUAMH. Eciy, Hanpumep, KOJISOTIOMIYIOCS IIJIACTUHKY MOTPY3UTH B
COCYyJl C MacjIOM, TO Ha MOBEPXHOCTH JKUIAKOCTH, OXBAYCHHOH yIbTPa3BYKOBBIMU KOJIEOAHUSIMHU,
BcIyuynBaercsi Topka B 10 cM BBICOTHI, a MacisHbIE KaleIbKu pa3OpbhI3ruBaloOTCs 10 BBICOTHI 40
cm. Ilorpy3uB B Takyto MaclisiHylO BaHHY KOHEI[ CTCKJISIHHOHM TpyOKU B METpP JAJIUHOM, MBI OLIY-
THUM B pyKe, JepXkallleld Apyroil KOHEl, CUIbHENIINI 00T, OCTaBJIAIOIUN cieapl Ha koxe. Co-
IPUKACAsICh C AEPEBOM, KOHEI| TPYOKH, HaXOJSAIIMICA B COCTOSHUM KOJIEOaHHUs, MPOKUTALT OT-
BEpPCTHUE; SHEPIUs YIbTPA3BYKOB IIPEBPAIIAETCS B TEIUIOBYIO.

VYIIbTpa3ByKH TIIATENbHO H3Y4alOTCS COBETCKMMM M 3apyOEKHBIMU HCCIIEIOBATEISIMHU.
OTH KoJeOaHHs 0Ka3bIBAlOT CHJIBHOE JACHCTBUE HA KUBOM OpraHuM3M: HUTHU BOJIOPOCIEH pa3phl-
BAIOTCS, KUBOTHBIC KJIIETOYKH JIOMAIOTCSI, KPOBSHBIC TeJbla Pa3pylIatoTCs; MEJIKUe phIObl U Jsi-
T'YIIKH YMEPUIBIAIOTCA CBEPX3BYKaMu B 1 — 2 MHUHYTHI, TeMIepaTypa Teja UCIBITYEeMbIX JKU-
BOTHBIX TOBBIIIACTCA, — y MbIIIH, Hanpumep, 10 45°C. YibTpa3ByKoBble KOoJeOaHHsS HAXOASAT
ce0e MpUMEHEHHE B MEAMIIMHE; HECIBIIIHBIC YIbTPA3BYKH DPa3leNiAioT Cyab0y HEBHIUMBIX
yIbTPaUOIETOBBIX JIyue, MpHIs Ha MOMOIIb BPaueBaHHUIO.

OCOOEHHO YCIENIHO MPUMEHSIOTCS YJIBTPAa3BYKU B METAJUIYPTUU AJIsi OOHAPY)KEHUS He-
OJIHOPOJIHOCTEH, PAKOBHUH, TPELIUH U APYTUX HEAOCTATKOB B TOJIIIE MeTaula. MeTon «mpocse-
YUBAHUS» METAJUIA YIBTPA3BYKOM COCTOMT B TOM, YTO MCIBITYEMBIM METAJLI CMaYUBAIOT MacJIOM
U TIOJIBEPraroT JCHWCTBUIO YIbTPA3BYKOBBIX KOJIeOaHUI. 3BYK pacceMBaeTcs HEOJHOPOIHBIMU
y4acTKaMH MeTajjia, KOTOpble OTOpachIBAalOT Kak Obl 3BYKOBYIO T€Hb, OUe€pTaHUE HEOJHOPOIHO-
CTel Tak YETKO BBIPUCOBBIBAETCS HA (pOHE paBHOMEPHOH psiOHM, MOKPBIBAIOLIEH MACIISHBIN CIIOH,

YTO NOJYYAIOUIYIOCS KAPTUHY MOXKHO JaXke C(I)OTOFpa(I)I/IpOBaTL79.

«ITpocBeTUTH» yABTPA3BYKOM MOXKHO METAJUTMYECKYIO TOJILY B IeNbI METp U OoJiee, uTo
COBEpPILEHHO HEJOCTYMHO JUI PEHTTEHOBCKOTO IMPOCBEUMBAHMS, MPU 3TOM OOHAPYKMUBAIOTCS
HEOJTHOPOJAHOCTH BECbMA MEJIKME — JI0 OJHOTO MMJuIMMeTpa. HecoMHEHHO, 4TO mepen cBepx-

3BYKOBBIMHU KOJICOAHUSIMU OOJIbILIAs nepcneKTnBaBO.
I'osoca muaunyros u I'ysimmsepa

B coBerckom ¢unbme «HoBbiit ['yimuBep» JUIHAYTHI TOBOPST BHICOKUMH TOJIOCAMH, CO-
OTBETCTBYIOIUIMMH MaJICHPKUM pa3MepaM WX TOpTaHu, a BelukaH — [leTss — HU3KUM T0JI0COM.
[Tpu cremMKe TOBOPHIIH 32 JMIUIYTOB B3pOCIbIe apTUCTHI, a [leTio urpan peGeHokK; Kak ke ObLIo
JOCTUTHYTO TpeOyeMoe M3MEHEHHUE B TOHE rosioca? S Obul He Majlo yJOHUBIIEH, KOTJa pexuccep
IITymko cka3an MHE, 4TO MCIIOJIHUTENSI TOBOPWIM Ha ChEMKE CBOMMH €CTECTBEHHBIMM r0JIOCa-
MH; U3MEHEHHUE )K€ TOHA JOCTUTAJIOCh B IIPOLIECCE CHEMKH OPUTHMHAIBHBIM IIPUEMOM, OCHOBAH-
HBIM Ha (PU3MUECKUX 0COOEHHOCTSIX 3BYKa.

YroObl caenaTh rojioca JUIUIYTOB BBICOKMMH, a rosioc ['ymimuBepa HU3KHUM, pexHccep
¢mibMa 3anKchIBal roJioca apTUCTOB, MIPABLIMX JIMJIMITYTOB, MPH 3aMEAJICHHOM JIBUKECHHUU
JEeHTHI, Tonoc ke Iletn, HanpoTuB, pu ycKOpeHHOM ee ABMKeHuM. Ha skpaH kapTHHaA Mpoek-
TUPYETCSl C HOPMAJIBHOM CKOPOCThbI0. HEeTpyIHO MOHATH, YTO JOHKHO BCIIEICTBUE ATOTO IOJIY-
yuThes. ['010ca TMIMIYTOB BOCIPUHUMAIOTCS CIIyLIATENIEM MPU y4alllEHHOM IPOTHB HOpMaJlb-
HOTO Yepe/IOBAHUU 3BYKOBBIX KOJIEOAHUH; OT 3TOr0 TOH UX JI0JDKEH MoBbIcUThCs. [onoc xe Ile-
TH, HAIPOTUB, BOCIIPUHUMAETCA [IPH 3aMEUIEHHOM YepeI0BaHUH KOJeOaHUH U, 3HAYUT, JOJKEH

79 Merox VIBTPa3ByKOBOH nedekrockomnuu (0OGHApyKEHHE HEAO0CTATKOB) ObLT mpeioxker B 1928 r. coperckum
yuenbiM C. SI. CokosnoBbeiM. Celfuac IPUMEHSIOTCS CHEUUAIbHbIC MPUEMHUKH YIbTPa3BYKOBBIX KOJE€OAaHHUH, KOTO-
pbI€ 3aMEHSIFOT MACIIO U JeNaroT usmepenus Gonee npocteiMu. (IIpum. pen.).

80 WurepecHO OTMETUTH, YTO YIBTPa3BYK BCTpedaerTcs M B MpUpoJe. B nryme Berpa M MOPCKOTro HpHOOs €cTh
YaCTOTbI, COOTBETCTBYIOIINE 00IaCTH YiIbTpa3Byka. CIIocCOOHOCTBIO M3JTydaTh M NMPUHUMATH YIBTPa3BYK 00J1aal0T
MHOT'H€ JKHBBIE cyiecTBa (6a604KH, UKaabl U Jp.). JIeTydre MBIIIN MOJIB3YIOTCS YIBTPa3BYKOM B IIOJIETE, y3HABAsI
[0 OTPa)KEHHBIM CUTHAJIAM O MPEIBITCTBUAX Ha cBoeM myTu. ([Ipum. pe.).
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NOHM3UTHECS B Tome. B urore nmumumytsl B «HoBom ['ymuinBepe» roBOpsT rojocoM, Ha KBUHTY
BBIILIE TOJIOCA HOPMAJIBHOTO B3pOCIIOTO 4eJoBeka, a caMm ['ymnuBep — IleTst — Ha KBUHTY HUXe
HOPMAJIbHOTO TOHA.

Tak cBoeoOpa3HO HMCHONB30BaHA ObUIA «Iyla BPEMEHU» Ui 3BYKa. JTO SBICHHE 4acToO
HaOroaeTcsi, korja mareOHHas IUIACTMHKA IMPOUTPHIBAETCS CO CKOPOCTBIO, OOJbIICH WM
MEHbIIICH, YeM CKOpoCTh 3anuck (78 06/mMun wiu 33 00/MuH).

Jliis1 Koro e;keJlHeBHAsl ra3eTa BBHIXOAMT JABAXK/IbI B JIeHb?

Ceityac Mbl 3aliMeMcd 3afadei, KOTopas Ha NEPBBIM B3IVIAJ HUKAKOTO OTHOLIEHHS HHU K
3BYKY, HU K (pu3uke He umeeT. Tem He MeHee s MOTPOIILy Bac YACTUTh el BHUMaHUE. OHA TTOMO-
JKET BaM JIerde YsICHUTb cebe AabHenee.

BeposiTHO, BBI yK€ BCTpedallUCh C 3TOM 3aJa4eil B OJHOM M3 €€ MHOTOYMCIICHHBIX BUJO-
n3MeHenu. Y13 MockBbBl BO BiIaauBOCTOK KaKAbIM IIOJIAEHL BBHIXOAUT IToe3n. M Kakabpld MOJI-
neHb u3 BnaauBocToka B MoCKBY Takke BeIXOAUT moe3f. [lepee3n amutcs, monoxuM, 10 gHEi.
CrpamuBaercs: CKOJBKO I0€3/10B JAJIBHEr0 CJIEI0BaHUS BCTPETUTCS BaM BO BPEMsl ITyTELECT-
Bus u3 BrnaguBocroka B MockBy?

Yamie Bcero otBevarotr: 10. OgHako 0TBET HEMpPaBUIIEH: BBl BCTpeTHTE HE ToibKo 10 moes-
JIOB, KOTOpBIE BBIMIYT U3 MOCKBBI IOCIIE BAalIer0 OTOBITHA, HO M T€, KOTOpPble K MOMEHTY Ballle-
ro OThE3/a yXKe HaxXoAWIUCh B IyTu. CliegoBaTenbHo, npaBuibHbli oTBeT 20, a He 10.

JHanee. Kaxaplii MOCKOBCKHI moe31 Be3eT ¢ co0oii cBexkne Homepa raszer. 1 ecnu BbI UH-
TepecyeTech HOBOCTSIMH, Bbl, KOHEYHO, OyJieTe Ha CTAHIUAX YCEepAHO MOKYNaTh razersl. CKOJb-
KO K€ CBE)XKMX HOMEPOB Ta3eThbl Kynure Bol 3a 10 gueit myru?

Bac ne 3atpynHuT Tenepb npaBuibHbINA oTBEeT: 20. Benp kakaplii BcTpeyaeMblii BaMu 110-
€371 BE€3eT HOBBbIE HOMEpA, a TakK Kak BbI BcTperute 20 moes3noB, To HOMepoB npoyrere Toxke 20.
Ho myremectByere Bbl Bcero 10 aHel, 3HauuT, Obl Oy/ieTe YNTATh €KEAHEBHYIO Ta3€Ty JABAXKIbI
B JieHb!

BbIBOJT HEMHOTO HEOXHUJaHHBIN, U Bbl, BEPOSATHO, HE CPa3y MOBEPHIM OBl eMy, eciu Obl
BaM HE CIIy4aloCh Ha MpaKTHKE yOeKAAThCS B €ro MpaBUILHOCTH. BecroMHHUTE XOTs OBI, 4TO BO
BpeMs ABYXJIHEBHOTO nepeesna u3 Ceacromnosis B JICHUHIpaJ Bl yCHIEBAIM NIPOUYUTATh JIEHUH-
IPaJCKUE Ta3eThl HE 3a JBa, a 3a YEThIpE [IHA. T€ JBa HOMEpa, KOTOpBIE yXKe BhIIUIM B JICHUH-
rpajze K MOMEHTY BallleT0 OThE3/a, Ja €Ille ABa HOMEpa, KOTOPbIE BBIXOAAT B CBET B TEUEHUE
JIBYX JHEH IIyTH.

Wrak, BBl 3HaeTE yxKe, Ul KOTO €XKEAHEBHBIE CTOJUYHBIC Ia3€Thl BEIXOAT JBAXK /bl B ICHb!
JUISL TIACCaXKUPOB BCEX MTOE3/0B, €AYIIUX B CTOJIUILLY.

3agaua o MapoOBO3HbIX CBHCTKAX

Ecnu Bbl oOnagaere pa3BUTHIM MY3BIKAJIbHBIM CIyXOM, TO 3aMETHJIM, BEPOSTHO, KaK M3-
MeHseTCs Ton (He TPOMKOCTh, @ IMEHHO TOH, BBICOTA) TIAPOBO3HOTO CBHCTKA, KOT/Ia BCTPEUHBIN
noe3 1 MpoHocuTcs MuUMo Batero. [loka o6a moesna cOMMKanuck, TOH ObLT 3aMETHO BBIILIE TOTO,
KOTOPBI CHBIIIMTCSA BaM, KOI'Ja Moe3fa ylaylsoTes Apyr oT apyra. Eciu moesma uayt co cko-
pocthio 50 KM B yac, TO pa3HULA B BHICOTE 3BYKa JOCTUrAET MOYTH LIE€JIO0T0 TOHA.

OTuero e 3T0 MPOUCXOAUT?

Bam HerpynHo OyzmeT morajgatbes O MPUYMHE, €CIIM Bbl BCIIOMHHUTE, YTO BBICOTA TOHA 3a-
BUCHUT OT YHMCIIa KOJeOaHUH B CEKyH]y; COIIOCTAaBbTE e 3TO C TE€M, YTO BbI Y3HAJIM IPU OOCYX-
JeHUU npeapaymeit 3agaud. CBUCTOK BCTPEYHOI'O IAapoBO3a BCE BpEMs UCITYCKAeT OJAMH U TOT
e 3BYK, ¢ onpeeseHHoN yacToToi. Ho Bale yxo BOCIpUHMMAET pa3iIMyHOE YHCIIO0 KoJeOaHH
B 3aBHCHMOCTHU OT TOTO, €[eTe JM Bbl HABCTpEUy, CTOMTE JIM Bbl HA MECTE WIM YAAIIETECh OT
UCTOYHMKA KOJIEOaHUH.

N nonoOHO ToMy Kak 1o myTH B MOCKBY Bbl UMTaeTe €XKEIHEBHYIO I'a3eTy yalle pas3a B
JIeHb, TaK U 3J/1€Ch, MPUOIMKAACH K UCTOYHMKY 3BYKA, Bbl YJIaBIUBAacTe KojeOaHMs dalle, YyeMm
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OHH HCXOJST U3 CBUCTKA JJOKOMOTHBA. HO 37€Ch BHI YK€ HE pacCyKIaeTe:. Ballle yXO MOJIydaeT
YBEJIMYEHHOE YHCIIO KOJICOAHW, — U BBl HEMOCPEACTBEHHO CIBIIINTE TOBHIIICHHBIN TOH. Y a-
JISISICh, BBI MOJTy4aeTe MEHbIIIEE YHCIIO KOJEOAHUN — U CIBIIIUTE TTOHMKEHHBINA TOH.

Ecnu 310 00BSICHEHHE HE OKOHYATENhHO YOeAuIIo Bac, MOmpoOyiTe HENmOCpPEACTBEHHO
npocCieuTh (KOHEYHO, MBICIICHHO) 3a TEM, KaK paclpOCTPAHSOTCS 3BYKOBBIC BOJIHBI OT CBHCTKA
napoBo3a. PaccMoTpuTe CHavana HEmoJIBWKHBIN mapoBo3 (puc. 154). CBHCTOK NpPOM3BOAUT
BO3/YIIIHBIC BOJIHBI, © Mbl PACCMOTPHM JJIsi TPOCTOTHI TOJILKO YETHIPE BOJHBI (CM. BEPXHIOO
BOJIHUCTYIO JIMHHUIO). OT HEMOJBIKHOTO MApoBO3a OHH YCICIOT PACIpPOCTPAHUTHCA B Ka-
KOW-HUOYIb IPOMEKYTOK BPEMEHU Ha OJHO M TO )K€ PACCTOSHUE 10 BCeM HampaBlieHus M. Boi-
Ha Ne 0 moiiaer no HabmrogaTens A depe3 CTOIBKO K€ BpeMEeHH, Kak U 0 Habmromarens B; 3arem
no oboux Habmromareneil omHoBpeMeHHO noineT BoiaHa Ne 1, Ne 2, morom Ne 3 u 1. A. Ymm
o0Ooux HabmoAaTesneld B CeKyHAY MOJIY4aloT OJMHAKOBOE YUCIIO TOJYKOB, M IMOTOMY 00a yCIIbl-
[IaT OJUH U TOT K€ TOH.

Jlpyroe ieso0, eciii CBUCTSIIUN MapoBO3 ABMKETCS OT B kK A (HMXKHSISI BOJTHUCTAS JIMHHUSA).
[TycTh B HEKOTOPBI MOMEHT CBHUCTOK HaxoautTcs B Touke C', a 3a Bpemsi, KOrJja OH HCITYCTHII
YeThIPE BOJHBI, OH yXKe ycren qoitu a0 Touku D.

Tenepb cpaBHUTE, Kak OyIyT pacrpoCTpaHsIThCs 3BYKOBbIe BoJHBI. Bomua Ne O, BbImien-
mas u3 Touku C', JOWIET 0JHOBpeMeHHO 0 06oux Habmonateneld A' u B'. Ho uyetBepras BoHa,
oOpa3oBaBiascsa B Touke D, moifner 10 HUX yke He OJHOBpeMeHHO; myTh DA' MeHbIe myTu
DB', u cnegoBarensHO, Kk A' OHa folaeT paHblie, yeM kK B'. [Ipomexxyrounsie BomHBI — Ne 1 1 Ne
2 — Taxke npuayT B B' mo3xke, ueM B A', HO mpomeieHne OyaeT MeHblee. YTo ke MmorydaeTcs?
HaGmonatens B Touke A' Oyer yaiie BOCIPUHUMATH 3BYKOBBIEC BOJIHBI, HEXKETH HaOIr0AaTe b B
Touke B': mepBbIil ycaplmuT 60J1ee BBICOKUN TOH, HeXKENH BTOPOil. BmecTe ¢ TeM, Kak JIErKo BH-
JeTh U3 YepTeka, [UIMHA BOJH, OETYIINX B HAIIPABIEHUHU K TOUYKe A', Oy/IeT COOTBETCTBEHHO KO-

poue BOJIH, UAYLIUX K B'81,

Pucynok 154. 3agaua o napoBO3HBIX CBUCTKAaX. BBEpXy — 3ByKOBbIE BOJIHBI, HCITyCKAaE€MbIE
HEIOABWKHBIM [1apPOBO30M, BHU3Y — IBHKYILIMCHL.

SABaenue Jlomiepa
SIBieHue, KOTOpOE MBI TOJIBKO YTO OIMHCAIH, OTKPBITO ObUIO (u3ukoMm Jloriepom u Ha-

BCCT1a OCTAJIOCh CBA3AHHBIM C UMCHCM 3TOTO YYCHOTIO. Ono Ha6JIIOI[aeTCH HC TOJILKO JI 3BYKa,
HO U OJis1 CBCTOBBIX ﬂBHGHHﬁ, MMOTOMY 4YTO CBCT TOXKC paCIpPOCTPaHACTCA BOJIHAMU. anmeHHe

81 Heobxommumo umerts B BUJY, YTO BOJHOOOpa3HbIC JIMHUM Ha PUCYHKE BOBCE HE M300pa)aroT (OPMBI, 3BYKO-
BBIX BOJIH: KOJI€OaHME YacTHUIl B BO3/IyXE MPOMCXOMUT BIOJIH HANpaBJIeHWs 3ByKa, a HE momnepek. BoiHel n3obpa-
JKEHBI 3/1eCh MONIEPEYHBIMH TOJIBKO pajy HATJISAHOCTH, ¥ TOPO TaKOH BOJIHBI COOTBETCTBYET HANOOJBIIEMY CKATHIO
B IIPOIOJIBHOM 3BYKOBOIH BOJIHE.
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BOJIH (BOCIIPHHUMAaEMOE B CIydae 3BYKOBBIX BOJIH KaK IOBBIIICHUE TOHA) BOCIIPHHUMACTCS IJIa-
30M KaK U3MEHEHHE 1[BETA.

IIpaBuno /[lomnepa paer acTpoHOMaMm 4YyAECHYIO BO3MOKHOCTb HE TOJIBKO BBISCHUTD,
npubimkaeTcs M 3Be3/la K HaM WM YAaJseTcs, HO MO3BOJIET JaKe U3MEPHUTh CKOPOCTh ITOTO
IepEMELICHUS.

[TomoIb acTpOHOMY OKa3bIBaeT IMPU ATOM OOKOBOE CMEIEHHE TEMHbIX JIMHUH, MPOpe3bl-
BaIOLIMX II0JIOCY CIEKTpa. BHMMaTenpbHOE M3y4eHHME TOrO, B KaKyl0 CTOPOHY M HAaCKOJBKO
CIBUHYJHMCH TEMHBIC JIMHUHM B CHEKTpe HEOSCHOTO CBETMJIA, TO3BOJIMIO aCTPOHOMAaM CJHENaTh
LEJBIA psil U3YMHUTEIbHBIX OTKpBITUH. Tak, Omaromapst sisnenuto Jlominepa Mbl 3HaeM TeTepb,
4TO sipKast 3Be3/1a CupHyc Kaxaylo CEKyHIy yJIajsieTcs OT Hac Ha /5 KM. JTa 3Be€37a HaXOAUTCS
OT Hac Ha TaKOM HEMMOBEPHO OIPOMHOM PAacCTOSHUH, YTO yJAaJ€HHME A€ Ha MUJUIMAPAbI KU-
JIOMETPOB HE M3MEHSET 3aMETHO €€ BHAUMON SPKOCTU. MBI, BEpOSITHO, HUKOTa HE Y3HAJIU ObI O
JBM>KEHUH 3TOTO CBETHJIA, €CJIM Obl HaM He MOMOTJI0 siBieHue Jomepa.

C nopasuTenbHON HArJSTHOCTBIO CKA3bIBA€TCs HAa 3TOM IpPUMEpPE TO, YTO (HU3MKA €CTh
HayKka TMOUCTHHE BCEOOBEMIIIONIAs. YCTAaHOBHMB 3aKOH Ul 3BYKOBBIX BOJIH, JOCTHTAIOIIMX B
JUIMHY HECKOJIBKMX METPOB, OHA IMPUMEHSET €ro K MCYE3aI0LIE MAJIEHbKUM CBETOBBIM BOJIHAM,
JUINHOM BCErO B HECKOJIBKO JECSTUTHICSYHBIX J10JIEH MUJUIMMETPA, U MOJIb3YETCS 3TUM 3HAHHUEM,
4TOOBI U3MEPATH CTPEMUTENbHBIC ABIKCHHSI TUTAHTCKUX COJIHI] B HEMMOBEPHBIX JAIAX MHPO-
3/1aHusl.

Hcrtopus oanoro mrpaga

Korna [lorep Bnepsbie (B 1842 r.) mpwuinen K MBICIH, YTO B3aMMHOE COJMIKEHUE WITH
ylajeHne HaOmroaaTens ¥ UICTOYHUKA 3BYKa WJIM CBETa JIOJDKHO COIMPOBOXKAATHCS M3MEHEHHEM
JUITMHBI BOCTIPMHUMAEMBbIX 3BYKOBBIX WJIM CBETOBBIX BOJH, OH BBICKA3all CMENIOE COOOpa)keHHe,
YTO UMEHHO B 3TOM KPOETCsl MPUYMHA OKPACKU 3Be3/. Bce 3Be3bl, Aymal oH, camu 1o cebe Oe-
JIOTO I[BETA; KAXKYTCS K€ MHOTHE M3 HUX OKPAIICHHBIMU IMOTOMY, YTO OHH OBICTPO ABMKYTCS TIO
OTHOIICHUIO K HaM. beicTpo mpubnmxkaroriuecs: Oenple 3Be3/bI MOCHUIAI0T 3¢MHOMY HaOI0/1a-
TETI0 YKOPOUYEHHBIE CBETOBBIE BOJHBI, MOPOXKAAIOIIME OIIYIIEHHUE 3€JIEHOr0, Toly0oro WM
(h10JIETOBOTO I[BETOB; HAMIPOTHUB, OBICTPO yAASIONIHECS Oellble 3BE3/bl KaXXyTCs HaM KEIThIMH
WJIM KPACHBIMH.

Oto OblLIa OpUTHHANIBHAS, HO 0€3yCIOBHO OMIMOOYHASI MBICIb. JlJiT TOTO YTOOBI IJ1a3 MOT
3aMETUTh U3MEHEHHE OKPACKH 3Be3]1, 00YCIOBICHHOE ABM)KEHUEM, HA0 OBLIO OBI MPEK/IE BCETO
HAJICTUTh 3BE3/[bl OTPOMHBIMH CKOPOCTSIMH — TIOPSAKA JECATKOB THICSY KUJIOMETPOB B CEKYHY.
Ho u »3T0 oka3zanock Obl HEIOCTATOYHBIM: AENO B TOM, YTO OJHOBPEMEHHO C MPEBpAIICHHEM,
HampuMep, rolyObIX Nyded mpuOmmkaromieiics 6emoil 3Be3apl B (PUOIETOBBIC JTy4H 3€lCHBIC
MPEBPAIIAIOTCS B TOTYObIe, MECTO YIBTPAPHOIETOBBIX 3aCTYNAIOT (PUOJIETOBBIC, KPACHBIX — UH-
(bpakpacHbie; CIOBOM, COCTaBHBIC YacTH OEJOro CBETa OCTAIOTCS B HAIMYHOCTH, TaK YTO, HE-
CMOTpsSl Ha OOIIMK CIBUT BCEX ILIBETOB CIIEKTPA, IJla3 HE JOJHKEH ObUT OBl 3aMETUTh HHKAKOTO
M3MEHEHHUsI 001Iel OKPACKH.

Jpyroe neno — cIBUT TEMHBIX JTUHUI B CHEKTPE 3BE3J, ABWKYIIUXCS MO OTHOIICHUIO K
HAOMIOJATENI0: 3TU MEPEMEIIEHUST XOPOIIO YIAaBIMBAIOTCS TOYHBIMH MHCTPYMEHTAMH M TO3BO-
JSIFOT OTPEIEINIATh CKOPOCTh JBMXKCHHS 3BE3] 1O JIydy 3peHus. (XOpomuii CIeKTPOCKON yCcTa-
HABJIMBAET CKOPOCTH 3BE3/Ibl, PABHYIO JaXke 1 KM B CEKYH/TY.)

3abnyxaenue [lomnepa BCIOMHUIOCH 3HaMeHUTOoMYy ¢usuky Pobepty Byny, xorma mo-
JUCMEH TOTOBMJICS OJHAX[bI OoIITpadoBaTh €ro 3a TO, YTO OH HE OCTAHOBHII CBOETO OBICTPO
MYaBIIIETOCS aBTOMOOUJIsI, HECMOTPSI Ha KPacHBIM curHail. Byn, kak paccka3bpIBarOT, cTaj TOrAa
YBEPATh ONIOCTUTENS MOPSAKA, YTO MPH OBICTPO €3/1e HABCTpEUy CHTHAITY KpPacHbBIN I[BET BOC-
MPUHUMAETCA Kak 3eleHblid. byp monucmen cBeayil B pusuke, OH MOT OBl paccyuTaTh, 4TO IS
OTIpaB/iaHUsl CIIOB YYEHOTO aBTOMOOWIb JOJDKEH ObUT MYaThCS C COBEPILIEHHO HEBEPOSITHOMN
ckopocThio 135 mMiTH. KM B yac.

BoT atort pacuer. Ecnu uepe3 | 0003HaUMTh JATHMHY BOJIH CBETa, UCIYCKAEMOTO MCTOYHU-
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KOM (B JJaHHOM Cllydae CHTHaJbHBIM (hoHapeMm), uepe3 |' — 1MHY BOJIH, BOCHPUHMMAEMbIX Ha-
omomarenieM (mpodeccopoM B aBTOMOOHIIE), Yepe3 V — CKOPOCTh aBTOMOOMJIS, & Yepe3 C — CKO-
POCTB CBETa, TO 3aBUCHMOCTh MEX]y STUMH BEIMYMHAMHM, YCTAHOBJICHHAs TEOPHEH, TaKOBa!

I/I'=1+v/c.

3Has1, 4TO camas KOpOTKas M3 BOJH, OTBeuaromias kpacHoMmy usery, paBHa 0,0063 mm, a
camasi IJIMHHAs BOJIHA 3eneHoro usera paBHa 0,0056 MM, mojcrasisieM 3Tu 3HaYeHHS B Gopmy-
Jy; CKOPOCTb CBETa HaM TaK)KE€ U3BECTHA!

300 000 km/cek. Mmeem:

0,0063 /0,0056 = 1+ v/ 300 000, oTKyna CKOPOCTb aBTOMOOHJIS

v = 300 000 / 8= 7500 xm B cexynny, wau 135 000 000 xm B wac. IIpu Takoit ObICTpOTE
Byn B Teuenue yaca ¢ HEOOIBIIUM OThEXal Obl OT MoiMcMeHa aajiblie, yem a0 Comnnua. ['oso-
PAT, YTO €r0 BCe-Taku OoTpadoBalu «3a MPEBBIICHUE JO3BOJICHHONW CKOPOCTU.

Co ckopocTBI0 3ByKa

Uro ycnbimanu Obl BbI, €CIM OBl YIAISITUCH OT UTPAIOIIETO OPKECTPa CO CKOPOCTHIO 3BY-
Ka?

UYenosek, enymuil u3 JICHMHrpaaa Ha NOYTOBOM ITO€3/€E, BUJAUT HA BCEX CTAaHLMAX y ra-
3€TYMKOB OJHH M T€ K€ HOMEpa ra3eT, UMEHHO T€, KONOPbI€ BBIIUIA B JCHb €r0 OTOBITUSA. DTO U
MOHSTHO, MIOTOMY YTO HOMEpA Ia3eT €AyT BMECTE C MACCAXUPOM, a CBEKHE Ira3eThl BE3YTCA I10-
€3/1aMM, UIYIIMMHU 1o3aaud. Ha 3ToM OCHOBaHMM MOYKHO, MOXKAIYH, 3aKIIFOUUTh, YTO, YAAISICH
OT OPKECTpa CO CKOPOCTHIO 3BYKa, MBI Oy/IeM BCE BpPEeMsI CIIBIIIATh OJHY U TY K€ HOTY, KOTOPYIO
OPKECTp B3sJI B HAYAJIbHBII MOMEHT HAIIETO JBUKCHUS.

OpnHako 3aKJIIOYEHUE STO HEBEPHO; €CIIM Bbl YJAISETECh CO CKOPOCTHIO 3BYKa, TO 3BYKO-
BbI€ BOJIHBI, OCTaBasICh OTHOCUTENILHO Bac B MOKOE, BOBCE HE yAapsrOT B Balry OapabaHHYIO Tie-
PETOHKY, a CJIeI0BaTENbHO, BBl HE MOXKETE CIBINIATh HUKAKOTO 3ByKa. Bel Oynere mymarhb, 4To
OPKECTp MPEKPATUII UTPY.

Ho mouemy e cpaBHEHHE C Ta3eTaMu MPHUBENO K Ipyromy otBeTy? Jla mpocTo moTomy,
YTO MBI HENPAaBUJIBHO MPUMEHWIA B JAHHOM CIy4ae PacCyXIEHHE MO CXOJCTBY (aHAJIOTHIO).
[Taccaxxup, BCTpEYAOIINI BCIOAY OJHH M T€ XKe HOMepa ra3et, Booopasur (T. €. Mor Obl BOOOpa-
3UTh, €CJIM OBbI 3a0BLJT O CBOEM JBM)KEHHUH), YTO BBITYCK HOBBIX HOMEPOB B CTOJIMIIE BOBCE Ipe-
KpaTHUJICS CO JHS €ro 0The3Aa. [ Hero ra3eTHble W3/1aTeNbCTBA MPEKPATUIN OBl CBOE CYILECT-
BOBaHHWE, KaK MPEKPaTUIIOCh ObI CYIIECTBOBaHME 3BYKa JUIsl ABMOKYyIErocs ciymarens. Jro6o-
IIBITHO, YTO B 3TOM BOIIPOCE MOT'YT MHOT 1A 3aIlyTaThCsl AAXKE YUEHBIE, — XOTsl, B CYLLIHOCTH, OH HE
Tak Y cliokeH. B cope co MHO# — s ObLT TOrJa emle MIKOJBHUKOM — OJIUH aCTPOHOM, HBIHE
MMOKOMHBIN, HE COTJIALIAJICS ¢ TAKUM PELICHUEM MPEAbIAYIIEN 3a1auld U YTBEPXKAAIL, YTO, YAAJIA-
SCb CO CKOPOCTBIO 3BYKA, MbI JIOJKHBI CIIBIIIATh BCE BPEMs OJMH U TOT k€ TOH. OH J0Ka3bIBajl
CBOIO MPABOTY CICAYIOIIUM pacCyxAcHuEeM (MIPUBOXKY OTPBIBOK M3 €r0 MHUChMA);

«[lycTh 3By4HT HOTa U3BECTHOM BhICOTHI. OHa 3Byuana Tak C JaBHETO BpPEMEHU U OyAeT
3By4aTh HEOMpeaeleHHo noiro. Habmronarenu, pa3MelieHHbIe B IPOCTPAHCTBE, CIIBIIIAT €€ T0-
CJIeIOBATENbHO U, JIOMyCTUM, HeocnaabHo. [loueMy ske BBl He MOTIIM ObI €€ CIBIIIATh, €CU ObI ¢
OBICTPOTOIO 3BYKa UJIK Ja’K€ MBICTH MEPEHECINCh Ha MECTO JIFOOOTO U3 ATUX HabIIoAaTesne ?»

TouHO Tak ke T0Ka3bIBaJI OH, YTO HAOIIOJATENb, YAAISIOMIUICS OT MOJIHUU CO CKOPOCTBIO
CBeTa,yOyJeT BCE BPEMsI HEIIPEPHIBHO BUJIETh 3Ty MOJHHUIO!

«[IpeacraBbre cebe, — mrcan OH MHE, — HEMPEPBIBHBIN Psil 71a3 B mpocTpaHcTBe. Kaxaprit
U3 HUX OyJeT MOoJydaTh CBETOBOE BIIEYATIIECHHE MOCITE MPEIbIAYIIEro; MPeACTaBbTE, YTO BbI
MBICJIEHHO H MOCJIEA0BATEILHO MOYKETE ITOOBIBATh HA MECTE Ka)KIOr0 U3 3THX I71a3, — U OYEBHU -
HO, BbI BCE BpeMs OyJ€Te BUJIETh MOJIHUIOY.

Pa3zymeercs, HU TO HU Jpyroe yTBEPKJICHHUE HE BEPHO: IIPU YKA3aHHBIX YCIOBUSX MBI HE
YCIBIIIUM 3BYKa U HE YBHJIUM MOIJIHUU. DTO BUIHO, MEXIY MPOUYNM, U3 (HopMyinsl Ha cTp. 269;
€CITM B HEW MOJIOKHTh V = -C, JUTMHA BOCIIPUHUMAeMO# BOJHBI |' mostydaeTcss OeCKOHEUHOM, UTO
PaBHOCUJIBHO OTCYTCTBHUIO BOJIH.
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* k%

«3anumarenbHas puznka» KoHueHa. Ecnu oHa Bo30yaMia B YMTaTelNle JKEIaHue MOoOIIKe
MO3HAKOMUTBCSI C HEOOBATHOM 00J7acThIO TOW HAayKH, OTKyJa MOYEpPIIHYTa 3Ta MECTpas ropcTb
NPOCTEHUIINX CBEICHUH, TO 33/1a4a aBTOPA BHINIOJIHEHA, 1Ie7b JOCTUTHYTA, U C YyBCTBOM Y/IOBJIE-
TBOPEHUS CTaBUT OH MOCJICAHIOI0 TOYKY ITOCJIE CIIOBA «KOHEI.

163



