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[image: image4.jpg]¥ DOCAITAX BEPYTH YYACTH:

samisHa Tpy6ka, rodposaHa miacrMacosa
Tpyb6Ka, ryMoBi TPY6KH, CKAAHI
Tpy6KH, TPYBOUKHM ANA KOKTeHII0;
BO/Ia, COJIOAKMHA HaNiM, MIAMKA;
KyJbKa MeTajeBa, IJIACTHHKA 3 XKepeTi,
MaJbHHUK, BOAONPOBIAHUN KpaH;
OyNKH nanip, TOHKHA MANip, KapToH,
JlepeB’AHA JOINKA, TOHKA (aHepa;
JifiKa, HOXMII, TPEUTPAHHMH Tepmyr, Apir,
TyMoBi mpob6km, rymMa Bij HAAYBHOI KYJbKH,
HATKH, MOTY3Ka, JiHilKa, IBisfok;
Marsit, KomMmnac, roJka, CTpiaka;
najgunH, raEvipka, Barta, HOAYINKA;
KHHATA y TBepAiil mamiTypmi;
CKIAHI 6aHOUKH, KACTDPYIA,
nJIacTMacoBe BiAPO;

KJel, JUOKa cTpiuyKa, MIACTHJIH;
neHanMK, $apbu, Ty, OJiBLi,
PyuKa, duromacrep;
TOAMHHUK i3 CEKYHIHOIO CTPLIKOIO;
minsu +5 gionrpiit, —10 xionTpii;
MeTajeBa NJIaCTHHKA, MeTajeBa
miferaBKka, MIMATOK I'yMOBOI HHTKH;
10Hi 4nTadi, iXHi GaTHKH Ta NeJarorH.
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V impgiaHnis szasHa icHyBaJH npocTi cEMBoJaH. Koaum ogHe miaem’s XoTiro
OrOJIOCHTH BiliHy iHIDOMY, BOHO HOCHJaJIO oMy cTpiny abo cumc. I 6yso scHO, IO
meit fapyHok maxge kpos’io. Koxm iimioca mpo MHp, HMOCH/IAJH TIOTIOH Ta JIOJBKY.
JlionpKa y iEgiaHniB 3aByAH osgadasia mup. Ha moasHi 6issA BOrHWIMA Beijaauca
BOK/JL COI3HHX IUIeMeH, 3ibpaBmuch Ha paiay. Halicrapimmii 3 HMX 3aKypiOBaB
J0JABKY 1 nepegaBas ii cyciZoBi. YpoduHcTHii pHTyaJ 3aBepIIyBaBcA IicaA TOTO,
AK JIONbKa O0XOHJia KOJO.

JlionbKa, KOTpa € Hiu@M iHmuM, Ak Tpyboo 3 jgepesa abo TJIMHH, CHM-
BoJlidyBajia cO000 MHp i CHOKIH...

® * %

OcnoBHe npu3Ha4YeHHA OyAb-AKkoi Tpybm — nepegasaTm mo-He6yAb. A me-
pexaBatu 6es gomip’s i Apyx6m Hemoxxiuso. Tomy, 3B’sa3aHi picHHME TpyOamwm,
JepKaBd HAMATAIOTHCA NiTPHMYBATH JOOpocycifichkki BigHOcHMENA. Beporo-gaBecnoro
JOBrUif IOPOKHHUCTHIl IpeAMeT, HaifyacTime KPYIJIHi y HONEpeYHHKY, a 3JaTHHH
nocrifino (fesnepepBHO) NPaLIOBATH JIA JIIOJel: IepeHOCHTH, NepeaaBaTH, o6’ex-
HyBaTH i 6araTo immoro.

TPYBAMH IIPOHH3AHI 3EMJIA I BCE JKHBE

Ha sanuTaHHS, 0 TAiThCA MiJj HOBEepXHEK 3eMJi, 3BMYaiHO, BiJHOBiZAlOThH:
Byriins, HadTa, BOZa, 30JI0TO, ra3 Ta iHII KOPHCHI KomanwHd. Bes Hux XxmTTa
CycHiibCTBA CHOrOAHI BiKe Hemuciamme. Ha xans, KOpPHWCHI 3amacw NjIaHeTwH, He
6ea yaacri Tpy6, WBHAKO 3MeHIIyIOThcA. HeBUaMMi piukm, ra3o- Ta BHadTONpPOBOAHA
IepeHOCATs najibHe, HeobXxigHe Aasa pobGoru pisEMXx MamuH. CACTEMH BOJONIPO-
BiZHHX TPy6, CXOBaHI MiJ 3eMJel0 BeJHKHX i MAJIMX MiCT, POSHOCATH HeOOGXiAHY
ANA iICHYBaHHA BCHOT'O KHBOTO BOJIOTY.

He rinpk® mif 3emiueio, a #f miJ oKeaHAMH Ta MOPSMH TpOKJafieHO TPyoH 3
npoBojamu (kabexi), AKi 3a6e3medyoTh 3B’A30K MiK MicTaMu i KpaimamMm.

Ilo Toro x, MOBepXHeBHHl mAp 3eMJi CHOKOHBIYHO NPOHW3AHWH YHCIEHHOIO
KiZBKiCTIO BEeJIMKHX 1 MaJMX KOPeHIB JepeB, KyIIiB, TpaB — TeX, OO CYTi,
TpyOGaM| pPi3sHHX PO3MipiB, 3 JOIOMOroI0 IKHAX POCIHHHA BCOTYIOTH BOAY Ta MOKHBHI
PEYOBHHHA 3 3€MJi, a TAKOX TPHMAKlOTHCA 3a Hel.

He Tinpkm Bcepepmmi 3emuii, a i mo ii mOBepXHI IPOKJAJeHO YAMAJIO TPy6. A
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CKITBKYM 1X, BeJHKHWX 1 MAAWX, CHOpS-
MOBAHMX Bif 3eMJai B He00, BHEHAAIOTH
y Hamy atTMocdepy BiAXogH NHBigisan

Tpy6bm mupamioloTh i B KHBHX iCTOTaxX.
CorHi Tpy6ok pisHUX Po3MipiB 3abe3meuyIOTh PYX
KPOBi B opraHiaMi JOJUHH i TBADUHH.

TPYBA IIJ JA-MAHIIEM

Jlo 6ararpox HOCATHEHSD JIOACBKOrO PO3yMy JOJYyYMIach HOAifA, AKa, 6€3yMOI
HO, YBifiZle B icTOpil0 BeIHMKHX HAYKOBHUX Ta iHKEHEPDHHX [epeMor, — IIPOKJI:
neHEs y 1994 poni rTyHenio mix mporoxoio Jla-MaHmem.

Inea cTBOpeHHS TYHeNII0, AKHH cnoayuuB Beamko6puranito 3 PpaHIicn, Ma
JBOXCOTJITHIO icTopifo. Bce mouanoca 1802 poxy. PpaHuyspkmii oginep-came
Annbep Marbe-Pas’e, 3a ocBiTol0 ripEHYMi iH;KeHep, 3aIPONMOHYBAB TOAINIHBOM
mepImoMy KOHCYJY, KOTpOro Heaabapom 6ygo mporojomieHo immeparopom, Hze
moneoHy Bomamapry mpoekT GYyJiBHHNTBA TYHENIO HiJ CKeIACTHM JHOM BiJ MHC
I'pi-He Ha parnysskomy Gepesi 1o Micra QOJKCTOH Ha aHIIIHCHKOMY y30eperxix:
yepe3 nigBogHY MinumHy Bapr. TyT mamivajgocs HacHmaTH ITYYHUH OCTpPiB, H
AKOMY MOkHa Oyjo 6 MiHATH KoHe#. Y BeaWmduesHil Tpy6i TyHes0 ImepenGavasc
JIBOCTOPOHHI pyxX AWIiKaHCIB, a Iif MPOi3HOIO YACTHHOI — KaHAJ AJA BiJBOJA
MOPCBKOI BOJAM, IO TpocodyBaruMeThed. OAHAK BIIHCHUTH TPOEKT dYeped He
JOoCTaTHi# PO3BHUTOK TeXHIKH BHABHUJIOCH HeMO:XJIUBUM. o rToro x, 1803 pox
mouanacs BiftHa MidK AHITiE Ta PpaHnieo. Alle IPUBa6INBa MpPif MPOJOBIKYBAJ
XBHJAIOBATH YMH iH)KeHepiB, YYeHUWX, OyxiBeabHUKiIB. Mpia-dantasia mpo cIc
PYMKEHHA TYHEJIO HACTLIBKM 3aXommia (GPaHIy3bKOrO I'eoJIor
Toma e I'amoHa, IO BiH OLIBINY YacTHHY XKHUTTH, TPHALAT
npa poku (3 1832 no 1864), mpucBATHB BUBYEHHIO MOPCBLKOT

nea. Herapma iforo HasmWBamu «6aTEKOM TYHEIO».

3 HeBeJIWKOTO BeCcJOBOTO YOBHA IT0 KaHATY BiH CIIyC

KaBca O0e3 ckadaHapa Ha AHO nporoku Ila-ge-Kase, mpo
oberexuTa BXig fo Jla-Marmy 3 6oky IliBHit
HOro Mop#a. I'aMOH po3poOHB KiabKa BapiaHTi
TpPacH TyHeJ 10, i1 kpamuit 3 HuUX y 1867 por
Oyno mpejcraBieso Ha BcecBiTHii BWHC
TaBni B ITapu:ki. Ha To¥i yac obuaBi e
JKaBU 3B’ A3YBaJN HOOPOCYCiACHKI CTOCYE
K, i dparnysskuii imueparop Hamomeo
III rTa aHmIificbka KopoJieBa BikTOpis
AKa CTpaXk/JAaJja BiJi MOPCBKOI XBOpPOOH |
AK Ka3aj¥, TepIiTH He MOIJIA MODChKH
nojopokeif, migrpumanm npoext. Il
YaaucA Mifrorosui poboru: G6yso mpoby





[image: image7.jpg]PEHO jecATh THCAY CBEPAJOBMH. JlocaikeHHA MmOKasajH, IO MO BCill JOBXKUHL
AHO cKJafaeThess 3 Kpelasaamx mopix. IlpokiaajasHa TyHeal0 B TaKOMY IPYHTI
norpebye HaGAraTo MeHIIUX 3YCHJb, Hi¥K Y CKEJACTOMY.

Poboru mouanucs 1882 poKy ofHOYACHO 3 AHTIIINCHKOI i (DpaHNy3pKOI CTOPOHA.
Ane 6ynu mepepBani wyepes Te, IO 3HOBY 3iNCYBANWCA CTOCYHKM Misk AEPIKABAMMA.

Muryno me cro gir. Jinme va modyatky 1986 poky mpem’ep-mimicTpm 06ox
JAep)kaB YPOUMCTO WiAOHWCAJH YroAy Hpo HoYaTOK OVAIBHHITBa Hiel He3aBHYaiHOI
cuopyau. I ochk depes BiciM poOKiB y Becix raserax cBiTy 6yngo HaIpyKOBaHO
JIOBroovYikyBaHe TOBiJIOMJIeHHsI IpO Te, IO PyX mo TyHenio Bigxpuro! Tpybuacre
CKJemiHHA, Mpo6uTe 1A AHOM mporokm Jla-MaHII, 3HAYHO CKOPOTHJIO TPHBATICTH
nozgoposxi 3 ITapmxa go Jlongona. Ile BugaTHe AOCATHEHHA cydacHOI TexHiKH. A
MH IOYHeMO 3HaioMuTHCcH 3 TpybaMM, BUKOHYIOYHM 30BCIiM mpocTi gocainm.

! HNocaix 1

TPYBA — IMJITH/IP
BE3 JTHA

BupixTe HORHOAMEA 3 IyM-
KOTO muamepy HaMaJbOBAHI Ha
apKymi TNpAMOKYTHHK 1 JABa
Kpyry i3 3y0UYMKAMH, AK IOKA-
3aHO Ha MajoHKY. IIpo Taki ¢i-
TYPH KasKyTh, IO BOHH IJIOCKi.
I pgificro, BoHEM 6yJaM HaMAIbO-
BaHi Ha TJIOCKOMY apKyImni ma-
mepy, AKHA Mai’ke He Ma€ TOB-
muen. BupisaEuil TPAMOKYTHUK 3TOPHITH ¥ TPYOKRY i ckieitre,
a @Bepxy 1 BHHM3Y, HaMas3aBIIM KJeEeM 3yOUYHKH KpYTiB, IO
BHCTyHAaIOTh, 1 3irHyBmn ix, 3akjeiiTe HUMH OTBODH, IIO YTBO-
puidcs. Bu ogep:kand dirypy, Korpa mae 06’eM, — 3aKPHTY 3
ABox 6okiB Tpyby. Taka o6’emMHa (irypa Ha3HBAETHCH Y-
NiHOpoM. Vioro 6ignoo MOBEPXHEI € NPAMOKYTHHK, AKHH BH
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[image: image8.jpg]3ropTajm TPYOKOI0, a OXHAKOBI Kpyrm — ocHoBaMH. SIKImo 3aMicTs HEHKHBOI
OCHOBH NIPHKJEITH A0 MUIiHJpa He Jy/ke MIHPOKe Kiabne (Kkpuch) i modapbysarm
#OTo YOpHOI TYImINIO, TO OJEP’KHTe KaNelloX-NUIiHAD, AKHH OYyB CBOTO gyacy
JIOCATH MOJHHMM T'OJIOBHHAM yGopoM.

IlocraBTe NUIIHAD OCHOBOI Ha BeJHKY KHUTY i HOYHITH IOBLIBHO migHIMAaTH
ii 3a oamm kxpait. IleBEwi# wac OUIIEAP 3aMHMATH-
MeThCS HepYyXOMHM i TinbKH morim ymaje. OmycriTh
KHHATY 1 DOKJafiTh Ha Hel DWIIHAP Tak, mob Bix
TopKaBcsA ii 6iuHOI0 moBepXHe0. 3HOBY HOYHITH HO-
BLIBHO HmifHIMATH OAMH Kpail KHUTrH. 3xaBanoca
6, nexxaum Ha Goni, MUJIHAD MaB OM 3aiimaTH
6iabImI CcTIKY NO3ULiO: BiH MeHIIe 3iliMacThCH
HaJl NOBepXHeK, OJHAK MOCHiJ IOKasye, INo
TATHAP OApasy Io4YHe KOTUTHCHA. Posragka
npocra: 6iuHa MOBEPXHS MUIIHAPA
TOPKA€ThCS KHUTH JHIIEe Y3XOBXK
BY3bKOI JiHII 1 moma #oro omopu
3HAYHO MeHIa, Hi y TOMY BH-
majfKy, KOJHU BiH CTOAB HAa OCHOBI.

Tpy6a — ue TOW ke WHAIRAD,
TinbKH Ge3 OCHOB, AKHI 36epirae
BCli #Oro BJIACTHBOCTI.

Hocxin 2 IIPAMIJIH 3 TPYB

CxJieiiTe 3 nymKoro manepy Io’ATh MHAPOKHUX i I’ATh BYBBKHX TPYOOK.
Ha rimajieHBKOMY €TOJi CKRJIAKITH WMipaMiZy, cOOYATKY TiJBKW 3 IIH-
POKHX TPYOOK, HOTIM TibKHM 3 BY3bKHX, a OOTIM 3 THX #H iHmux pasom. Bami
nipaMigu He crifiki. Oco0/IMBO Baj)KKO yKJaJaTH IMHUPOKi Tpy6m. Cmouarky rpeba
0008’ A3KOBO 3aKpinMTH Ti, IO JEe)KaTh BHA3Y, B OCHOBi, mo6 BoHM He po3’ixaiauch
mi Tmckom BepxHix. Iliff 9ac IpokjgaJaHHA TpacH TPyOONpPOBOAIB Aaa 3abea-
TmeyeHHA GesmepepBHOCTI poGIT Ha cKJaJi 3aBO3ATH barato Tpyb i ix Tpeba HagiitHO
cKpimmioBaTH JAns 36epiragHs.

JIna mpoBeleHHA AOCTifiB BaM WOTPiOHI 6YyAYTH CKIAHI TpyO6KH pisHOI TOB-
muen i Gopmu.

Sk pospisarm i sirEyrE ckiaaHy TPyOKy?

V mpopaxky sBudaiiHo OyBaloThH CKAAHL TPYOKHM BEJIMKOl AOBKHMEH. Y Bamii
AomamHili maGoparopil HeckiagHO nopisarm ix Ha
vacTHHEH. J[IA 0bOro moTpibHMil HeBeJIUMKHil TpHUIpaH-
Hui Tepuyr. Tpumaroum Tpyoky y JaiBiii pyni i com-
pafpoymch aApyrum ii kimnem o6 cTijg, IPOBexiTh MO





[image: image9.jpg]Tpy6ni Hasajy i Buepex pe6pom Tepmyra. 3oBciM He
060B’A3K0BO I'IHGOKO NPONMJIIOBATH PHCKY 110 BCHOMY
KoJy TPy6km. IlOCHTh OPONHMIATH KOPOTKY PHCKY 3
oxHOro GOKy, a moTiM 31amMaTH TPpy6Ky pykamm. I1[o6
YJaMKH CKJA He po3jeTiiumch y pismi 6oxm, Tpy6bry
Kpalle JamMaTH, o6ropHyBmu rasdipkoo. 'ocTpi kpai,
WO YyTBOPIIOTECH Ha MicHi 3/10My, MOMKHA ONJABUTH
B mOAyM’i rasoBOro HaJbHHKA YM COHPTIBKH.

VY moxym’i majpHHKA JIErKO 3irHYTH CKIAAHY TPY6-
Ky, TPOXHW poaMm axmuBmHA ii. Tpybry caig Tpumary
3a Kpal IBOMA PYKaMW i BBOAMTH y HOJAYyM’d JIHIIE TY
ii yacTHHY, B AKil Tpeba Po3M’AKIIUTH CKJO.
Tpy6Kry Bech 9ac mosepTaiire, HepeBoAAYH: ii
3 MeHNI rapa4oro, KilTABOro HOJIyM's B Ha-
0inbm rapAdy Horo BepxHI0 4actuHy. CKiIo
MOTaHO Tlepe/ia€ TellIo, TOMy TPUMATH TPYOKY
PyKaMM 3a KiHII, KOJM BigGyBaeThcHd Harpi-
BaHHA CKJIa B cepejHiil dacTHWHi, abCcONOTHO
OesmedHo i BOHA He pede.

AX TiABKM CKJO TOYHe pPO3M’AKIIyBa-
THCh, He CJiJl TOCHimIaTH HOro poO3TATYBATH
4y 3ruHaTH. Bee ne poburhes Hecnmimuo i obepeskHo. 11106 BHruE HaGYB NpaBMib-
Hoi (popMH, HEe MaB AMOK i CKJIaJ0K, TPYOKy Tpeba miZirpiBaTé Ha MiNAHOI yaBigi
Gimpmriil, Hid AiIAHKA BUCHHY. SirHYBIOM TPYOKY, i1 BUBOAATH 3 IOAYM f, AalOTh
OCTHIHYTH Ha HOBiTpi i 3aTBepiiTh.

Ilicna kinbKoX cmpo6 BH o6pe 3acBoire NIl HeckJagHi, alJe AyKe KOPHCHI
IPHAOMH POGOTH 3i eKJIAHMMHE TPyOxKamMu. BoHE BaM CTaHYTh y OPHroji B HACTYII-
HEX poborax.

Nocxin 3 | TPYBA CTBOPIOE TATY

Ilpuroryiite kKilTbka TpPYGOK
OJHAKOBOI TOBIMWHH, aje pisHOI

poBxuHEN (He MeHme Hixk 30 cMm). @

Crraazite iX mopsif — Bijg HalKo-
pormoi g0 Hagosmoi. ITocraBTe

3amajieny cBiuky ma crin. ITo gepai ‘
BCTAHOBIIONUTEe TPYOKHM pizHOI HOB-
f JKUHHA BEPTUKAJIBHO HaJl OAYM AM
. Tak, mo6 IX HMKHIA KiHenb 3aB-

sxAM OyB Ha oxHiM BigcraHi Bixg :
crony. BuagauTe, K 3MiHIOETHCH BACOTA A3HIKA MOJIYM’fA CBid-
KU 3aJIe’KHO BijJl TOro, AKOI JOBKUHE TPYOKA 3HAXOAUTHCA HANX
HHM.

YumM [oBIIA CKAAHA TPYOKa, TAM BHINE «DO3TATYETHCH»
nosym’si. Tense noBiTps jerme Bifi XOJOAHOTO i 3aBXKAM Wix-
HiMaeThCsH Bropy, pO3IMIHpPIOETHCA, 3aiMalou BeJUKMH IPOCTip.
Tpybka Hag mMoayMm’aM 36upae rapsade NOBiTPA, COPAMOBye Horo
Bropy, He 3aJWOIaloYd oMY iHmOro HAUOPAMKY, KpiMm Bep-
THKaJAbHOTO. ¥ JOBIHX TPyOKax HOBITPA pyXae€ThcA HIBHAIIE,
#ioro miAraese me ¥ GisboIa pi3HANA THUCKY 3BEPXYy 1 3HH3Y.
Tax TpyOH yTBOPIOIOTH TArY, 3abesledyoud HOayM 0 IOCTii-




[image: image10.jpg]HUI NPHUNOJIHB OOBITPHA, fiKe INiATPUMYye ropiHHA. YUM BH-
ma Tpyba, THM Oinbma TAra. Ko TPyOGKYy TPOXM 3CYHYTH,
sagMmanyy il y BePTHKAJIBHOMY IOJOMKEHHi, MOIYyM A Of-
pasy K mij Ai€lo TATM HAXHMJAHTHCA B TOH ke Oik. OgHAK He
BApTO CHIBHO BiZicyBaTu TpybOKy BOiK Bijg mosym’si, ocobimBo
AKmo Tpybka ByasKa. Tomy TpydH, o BigBOAATH IHUM,
poBaATE pi3HOTO [iaMeTpa, BPaXOBYIOUM KOHKPETHE IIPH-
3HAaYeHHA TOOKH. PisHuMu 3a posmipaMu € Tpybm JOMaIIHBOL
nedvi, JOKOMOTHBHOI TONKH, 3aBOJACHKOI KOTeJbHi, KOTJIA Ia-
poniaBa. JlocBifueni MOpAKH 3 BUIIAAY TPyou Kopabid, Io
3’ABIABCA HA TOPW3OHTI, BU3HAYAJIM LHOTYKHICTH JBUTYHIB.

t SN AR

Tpyba saBakae OGesnagHOMYy pyxoBi. Take ob6MexeHHSA
6yBae KOpHCHHM. Y HACTYHHOMY JOCJiJi TpybKa HONOMOIKe
CTEeXMTH 3a BI/[CKAKYBAHHAM BiJ IepeIIKo[ MaJeHbKHX Ky-
JTBOK.

Sxmo Tijso micaA 3ITKHEHHA 3 MePeluKoAO0 BiCKaKye
Bijfl Hel Ha MOYATKOBY BHCOTY, TO TaKy B3a€MOJil0 BBAMKATH
abcooTHO npyskHoroo. Komum x micias ypapy BoHO He Bifg-
CKaKye B3araji, TO Ka)KyTh, IO TaKa B3aeMOJiA abCOIIOTHO
HeIpyKHa.

Hocain 4 TPYBKA JOIIOMATA€ OIIHUTH ITPY KHICTH

MajsieHbKa cTajleBa KyJbKa, Mafalo4y| 3 OEeBHOI BHCOTH, KLIbKa pasiB
nigerpubye. IfikaBo qocaifmTH, BiJf 4Yoro 3aJeXUTh BHCOTa CTpUOKa 1
KinbkicTs BifgckokiB. Ilo TyT, 3gaBasocs 6, ckiaajgHOro: KuAa, BUMipioi i paxyif.
Ha nepmmit morsan pilficEo mpocTo. OaHAK KOMKHOrO pa3y KYJbKa BiJCKaKye B
PpisHiI 60KM, 3aKOUYEThCA Y BasKKOJOCTYIIHI MicIs, 3a3Jajeriflb HEMOXXJIMBO Bra-
JaTH, Kyam Tpeba MOCTAaBUTH JOBrY JepeB’sAHY JiHIHKY, MO0 3MipATH HaiGiabmry
BHCOTY mifckOKy. I TyT BaM Moke cTaTH y IpPHTroAi IIOCTaBJIeHAa BEPTHKAJIBHO Ha
cTis mupoka ckasHA TPy6ka (YMM BOHA mUpIIa i jgoBIma, TEM Kpame). Bucory
TPYOKH MOKHA 3MiHIOBATH, BCTaBJIAIOYH B
Hel 3Bepxy neixodaHoBmi muainap. Hamecits
3 jgomomorolo niHilikm Ta duomacrepiB Ha
CKJIO CAHTHMETPOBi IIO3HAYKM Pi3HOr0 KOJbBO-
py. Konu Temep kyiabka crpubatume, CTiHEH
Tpy6KM He JAO3BOJATH IH BigXUAATHCH Bif
BepTHUKAJbHOIO HANPAMKY 1 3aKOTHTHTCH, a
BH, JHBJIAYHUCH HA TPYOKY 3 pisHOOADBHHMM
MO3HAYKaM#, Jerko MOMiTHATe, 10 AKOI 3 HHUX
KyJabKa jgocrtpubAayna. OnyckaiiTe KyJIbKH 3
pisEOI BHCOTHM HO KiJbKa pasiB Ha omopH 3
ryMu i merany. Bumipm koxxmOl cepii jo-
CHifiB 3aNHAMIITE YV IHOJAHY HUKUYE TAGIHIIO.
Il[06 YHEUKHYTH BHOAZKOBUX Pe3yJbTaTiB, IO
Tabanni caiJi 3aHOCHTH cepefHi 3HAYEeHHA.
JlomuTIMBAM, IpaneJ o0HAM Ta HaAIIOJer-
JMBHM €KCIEepUMEHTATOpaM IPONOHYEMO AK
OIIOPY BHKODPHCTATH TOHKY (aHepy, TOBCTY
JepeB’AHY JOIIKY, KAPTOH, M SIKY IOLYIIKY.
Marepiai, 3 AKOro BUTOTOBJIEHO KYJIBKY, TEX





[image: image11.jpg]BILTMBAEC HA BHCOTY HiJICKOKIB Ta IX KiJIbKicTh (IpyKHI B3aeMOMii).
He Basxko 3HAWTH CKIAHY, JepeB’sHY, IJIacTMAaCcOBY, T'YMOBY Ta
iHNI KyJTBKM cepesl BAINIMX irpamox Ta HpHKpAC.

Ilicna mposeneHHs 6e3sivi ocTifiB Mo!
Marepiagm MajoTh Hai6inpmy mpyskHicTs. B e"cwroz(ﬂi

3aHO0 YHMAaJo
i gacw Hami'
pyXy, sHaXOghTH Horo Ip

B3AEMO/IIA CTAJIEBOI RYJ'lbIQl/I 3 OIIOPAMM 13 PIBHUX ATEPIAJIIB

BUX jochifiB. Iles:
JAopocauM JI]O)ISM(‘G Waso ocATATH

Onopa 3 rymm Onopa 3 merany

Bucora, Bucora cTpubkis y cm Bucora cTpmbkiB y oM

3 axoi micas yxapis o6 omopy BaransEa unicns yaapis o6 omopy Baranpaa

nazae rinsxicrs KinBRicTs

KYJIbKa 1 ol 1 cTpubkis I 1 mr crpubxis
Bsigcxox | mimcxox | Bizckox Biackox | Bizcxox | Biacrox

Bucora

TPpyGKH

Bucora

Tpy6KU

3 HacajJKoio

= ®OHTAH 'EPOHA
Hocarin AJEKCAHJIPIICBKOIO

.\ /: BrakaioTh, m[o MPHUAyMaB Med HOCiij AABHBO-

TpenbKuii yueHnit I'epor 3 AneKcanapii, AKHH KHB
v I croxirri HOBO1 epHu. BiH cTBOpHB pAJ HiKaBUX
npusaanis i apromaTis. JIig HAOIOro A0CJaiAY HOTPiOHI
NIAMKA 3 ITHPOKOIO NIMHKOI0, IyMOBa IIpobKa, Kpish
OTBip AKOI MPOXOAHUTH CKJIAHA TPYOKa. BamOBHITH
BOJIOI0 IPUOIH3HO UBEPTH MIAMIKHA. 3akpmiire 1i mpo-
6koi0 3 Tpyboukor. Tpybouky omycriTh maitixke 1o
camoro gHa. Temep Ay#iTe yepes Hel y MIAMKY IMO-
cuian. [loBiTpsA BXOAUTHMEe Kpish BOAY
v Barasagl Oyasbamox. Ak Tiapkum BH
TmepecTaHeTe BAYBATH TOBiTpsA, 3
TMAAMKA BAAPUTH BHCOKMI

crpyMins. Ha sxanb, (OHTAH AifiTHMe KOPOTKHI Yac. 4
Ile ToMy, mo, BAyBaldYM MOBITPH, BW JeIIo 36iJab-
nryere foro THCK IOPiBHAHO 13 30BHIMHIM. 3aBAAKH
NbOMY BHYTPIINHE MOBITPS TMCHE Ha BOJY CHIIbHIIIE,
HiK Yepes Tpy6oury soBHimHe. CrpyMiHb 6GHTHME 6
JOTH, NOKU THUCK IOBITpPSH 330BHI i 3cepelMHN NUIAII-
KW He 3piBHAETHCA.

IIpomonyemo Bam e OAMH KpacHBHN JOCIii,
IBLOTO Pasy GinbI cyyacHMA.





[image: image12.jpg]Hocain 6 «XPU3AHTEMA» 3 IIAIIEPOBOI TPYBKH

3 apkymia 3BHYaHOIO TOHKOTO Ialepy CKJedTe HeBeAHKY Tpyboury. Opus il
Kpa#l HapikTe HOXHMIAMHK y BUIIAJI 6aXxpoMu Tak, MO0 JOBKHHA BYBBKHX CMYXKOK
CcTaHOBWJA OJM3BKO 7 CAaHTHMeTPiB. BaHypTe manepoBy TPYGOUKY BEPTHKAJBHO B
KacTpyaio abo iEmy mocyAmHy 3 Bojol mnpubGausHO Ha 10 camTuMerpiB. Yepes 2—
3 XBHJIMHM BH mODAYMTe, MO CMYKKH Namepy posifiminck i cxoxi Ha mepeBepHYTY
KBiTKY XpusanTeMH. BmiiMite Tpy6Ky 3 BOAM — i CMYMXKH-HETIOCTKH 36epyThes
NOKYIH.

BaHypeHi y BOAY po3pidaHi CMYKKM HaOpAKAOTh 1 BiAAiIAITHCA OXHA Bix
oxHOI. 3BHYaiiHAH TOHKHWM mamip, AK BigoMo, Jermui, HiXK Boja, i TOMY CMYIKKH
HaMaraloThCHA CIJIMCTH, 3arwHaodd BiabHI kimni. Koam Bm Buiimaere TpyGouky,
KpameJpKHW BOJAM, IO NPOHUKIA Yy NPOMIKKW MiK CMyXKaMu, Tparaydm 3’ex-
HATHCH, NPHTATYIOTHCA OJHA HO oxHOI. 3 Tiel 'K NPHUYMHHE IJUMACTHCA MOKpEe
BoJIOCCH, AK TIIBKH BM BUHUDHETE 3 BOJU.

OTHA TPYBKA — JOBPE, A IBI — KPAIIE.

Rocaix 7 TAEMHHII CIIOJYYEHHX IIOCY TAH

JBi ckasHi TPy6OouKY 3’ eqHAlTE I'y-
MOBOK. SKImO CKJIAHI TpyGo4KH TPH-
MaTH BepPTHKAaJbHO OJU3BKO OJHA Bif
ojnHOI, TO rymMoBa mporsHerbcd. Taka
KOHCTPYKIifi HABUBAETHCA CNOLYYEHOIO
nocyounoo, a KOXKHA BePTHKAIbHA TPY-
6ouka — ii woninom. SIKmo HaaHBATH
BOJY TiIBKH B OJHE KOJIiHO, BOHa 00O-
B’#A3KOBO NOTPAmUTh i B Apyre. Byas-
AKY PiAMHY MOMKHA 3aJUBATH Kpi3b
6y/b-AKe KOJiHO: BCe OJHO BOHA 3aIIOB-
HIOBATHME BCI0 KOHCTPYKILLO.

Haxnunite Tpybo4km, cxpecrits iX,
po3BexiTh B pisHi Gokm, HajgaiiTe BH-
raAAy porie — mo 6 BM 3 HEMH He
pobunm, aAxoi 6 GopMu TpyGoukum He
Oyam (po3mmupeHi, 3BykeHi, 3BUBUCTI),
AKe O IOJIOKeHHSA He 3afiMalW — BOJa

e





[image: image13.jpg]B KOHOMY KOJiHI BCTAaHOBJIOBATHMETHCA B3[JOBK oAHiel Jimil, Ha ofHOMYy ro-
PH30HTAJILHOMY piBHi.

CriIAHA TPYGKA IONOMATrac «3a3UPHYTH» BCePEJHHY BEIMKOTO 3aKPUTOTO Gaxa,
AKIN0 BOHA BEPTHKAJIBHO OPHEIHAHA N0 HOro CTiHKH i yTBOPIOE 3 HEM cHosyYery
nocynuny. Take BoJoMipHE CKJIO Ja€ 3MOr'y CIiKYBaTH 38 3MiHOI DiBHS pmmm B
HeOpo30pUX KOTJIaxX, [UCTEPHAX.

CoosryueHi MOCYAHHH YACOM MOXKYTh OYTH 3aCTOCOBAHI HalHeCIOAiBAHIiNIAM
UHHOM.

SK IMPOBECTH I'OPH30OHTAJIBHY IIPAMY
YEPE3 3AJAHY TOYKY?

ITix gac GyAiBHANTBA BEJHKHX CIOPY/J YACTO BHHUKAE
HeobxifHicTs 3a6UTH Bei maii JJA BCTAHOBICHHSA GyHAAMEHTY
TOYHQ Ha ofHOMY piBHi. Ile 3aBJaEmHA 3BOAHTHCA AO IpPO-
BeJleHHS I'OPH3OHTAJIBHOI IPAMOL 4yepes 3afamy Todurky. Cuixg
MaTH Ha yBasi, mo 61/ OCHOBH OAJHs IPYHT HEPiBHMUEA i BepxHI
KiHNi DaJb CTHPYATH HO-Pi3HOMY. BAKOHATH TaKe 3ABRAHHS
JIOIIOMOKe 3allOBHEHA BOJOIO I'yMOBa TPyOKa 3 JBOMa CKJA-
HEMZ HAKOHEYHHKAMH — CIOJyJeHAa IOCyAUHA.

Ockinbk@ Ha GyJiBeNpHUHE MadJaHYUK NITAM XOAUTH
3a60pOHeHO, BHOEpiTh TOYKY Ha CTiHi GYAMAKY 94U mapkaHi i

-

JNocaix 8

migHeciTh A0 Hel cImONy4eHY moOCy-
JAMHY TaK, o6 piBeHs BOAX B OXHOMY
KoJiHi 36iraBca 3 miero TOYKow0. Ya-
piBHA TACMHWNOA TAKAX DOCYAHUH, AK
BH BiKe 3HAECTE, NOJATAE B TOMY, INO
piBeHbL DiIWHM B HAX BCTAHOBJIO-

€ThcA HA ONHiM ropH3oHTA
3aIunraeThcA MO3HAYUTH TOY-
Ky, mo 36ira€ThcA 3 piBHEM BOJH B
gepes Hux upsamy. Ha GygisEnnTsi,
MO’KHA OPOTATTH MOTY3KY i 3a6mrtu Bei
Hi#t. Tak cmosydeHi mocygHHH JOIIOMA
YiTKO F'OPH3OHTATBHO.

Bomm Ha 6arato mo ajatHi, mi TPYGKH, 8
O HOO.

[PyroMy KOJIiHi, i IpoBecTHn
ficTh IPOBeAEHHA JiHii,
i, opieaTyo9nChH MO

b IpOBecTH JiHII

HMocaix 9 CTPYMIHB, CHPSIMOBAHHH YTO)

Has pocaify morpi6mi Jifixa Ta goBra rymoBa TpyOka. Hagimere

Kimens Tpy6kW Ha KiEYHMK sgidiku. Birmites rymoBy Tpy6Gky Tak, mo6
BinpEEM i1 kimens OyB Ha piBHI kiEna xilikm. B yrBOopeRy cucreMy (Tpy6ra —
Jifika) HagmiTe skoMora 6igbime Boxu. JIifiKy BisbMiTh y JiBY PYKY, a T'yMOBHiA
Kimens y mpaBy. Pisko omycrite mpaBy pyKy — ofpasy K i3 BiJIbHOro KimOA
ryMoBoi Tpy6Ku BaapuTh (oHTaH. Ile Boja B mpaBOMy KOJiHiI mparHe 3piBHATHCA
3 piBHEM BOAM B JiBOMY 32 3aKOHOM CHOJYYeHHX HOCYAWMH. ¥ Mipy BHTiKaEHA
BOJH BUcCOTA (hOHTAHA 3HHIKYBATHMETHCA. 3YNUHATH GOHTAHYBAHHA MOKHA, 3HOBY

WiTHABIIA OpaBy PYKY HaJ JiBOIO.





[image: image14.jpg]fx Tineku piBHI Boxgm B TpyGKax cTAHYTH
OIHAKOBUMH, THCK BOJHY Ha JTHO B KOKXHOMY KO-
JiHl yTBOpeHOI cmoJy4YeHOI MOCYAWHHM BUPiB-
HaerbedA. [lia dhoHTAHA 3aKiHYMIACE.

3Buuaiina TpyOKa JTeXKHUTH B OCHOBI 6araThox
WyJOBHX OPHUIAfiB, IPACTPOIB, MeXaHi3MiB i Ma-
WHH, AKi JonmoMaraioTs JoguHi. Bes Tpy6ox n{ o
MOKJHMBI DiiUHHHI MaHOMETp — upnm
1A BUMipIOBaHHSA THCKY, yCiM 3HafOMMIA Nfemmz
Hui IMOPUI, TOKEKHAN MIaHr-Opany-
cuoifT, HalipisHOMaHiTHIMI HacocH.

Tlepmuit TOBITPARWA HACOC BUHAN-
moB y 1641 poni Orro dou I'epike, maii-
OyTHiN GypromicTp HiMenbKOro Micra ‘/
Marge6ypra.

Jlioguna, 3BUuaiiHO, HaMaraiach 6y- ‘

AyBaTH CBOE XHTJIO NOGJIH3Y BOLH, TOMY
upobrema mofadi Ha BHCOKHMIA Geper
3aBkau Oyjga HaraJapHOW0. SIKi Tiﬂbxﬂ’

IPOEKTH He NpomnoHyBajuck. Ilepema-
raJju reHiajJgbHi — npocri # JOBroBidHi.

Hocxix 10

HAMITPOCTIIIHH ITOPI Wil HACOC

y

ToHKYy maauni 3 OJHOro KiHNA obMoTaiiTe BaTOO, rAaHYIpKOIO i 0OB’AKITH
HUTKAMH. BeTaBTe YTBODEHNUH MOPIIEHE 3i MTOKOM y IHPOKY CKIAHY TPyO6Ky. Bim

TOBWHEH IIiIBHO TPpUAIATATHA 10

cTiHOK (TOpPIIeHh MOXKHA TONepeIHO 3MOYHTH).

Bu maerte crapoBmHHEUN Hacoc. OnycriTh iforo y Boay Tak, mo0 HHWIKHiIA Kpait
NOPINHA TOPKaBCA BOJH, i, NOBLILHO PyXalodM HOPIIEHb YIrOPY, CTEKTE 3a BOJOIO,
mo mizHiMaeTheA caijjoM 3a HuaM. SIka cuia TaArae BoAy s3a mopmHuem? Sk sMiHATHCSH

PeayaBTaT JOCTinNy,

AKINO COOYATKY MOPIIEeHb He TOPKATAMEThCA Boﬂﬂ?

Kouu mopmens nifjHiMaeTbesa Bropy, Mix
HHM i IOBepXHEI0 BOJH, AKOI BiH paHimme Top-
KaBCH, yTBOPIOEThCA HIPOCTip Oes moBiTps, a
Ha Bi[KPHTY HOBEPXHIO BOJIH THCHE aTMochep-
He moBiTpa. BoHo ii «3aramAe» BOXY B yTBO-
PeHy MOpOKHUHY.

Koun 2k Kpait mopimHA He TOPKABCA BOAH,
TPOMiKROK MixK HUMH 6YB 3aIOBHEHUH MOBiT-
pam. Korn nopmens pyxases Bropy, e mosir-
PA PO3MHAPIOBANOCSA i cJIabIme THCHYJIO Ha BO-
ny. Iloza mopmueM aTMochepHe HOBITPSA 3
TAKOIO X CHJIOI THCHYJIO Ha BOJAY, aje clna6-
KHUU ouip mOBiTPA Mik IOPHIHEM 1 BOJOIO BCe
K IepelIKo/J kKaB MiAHIMAHHIO BOAM BCJIiJ 3a
mopimHeM, i BHCOTa BOJSAHOIO CTOBIYHKA B
Tpy6ni 6ysna mMenmorw. Temep nmopmens mpa-
TMIOBAB 3 MeHIIOI0 e(eKTHBHICTIO.

IToBiTpsi — Xopomwmii «IpaniBEAK». BoHO

3xaTHe Ha Garato o1o.
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OpuH KiBens M’ AKOI Ty MO-
BOl TPYOKH HEpeTHCHITH 3aTHC-
KaveM a60 nasapuAMHE (a Kpame NeperLyTH i saTucuytu). Jpyrmii
KiHenb TPYOKM WiZgHeciTsh g0 poTa. Baymaioum mositpsa y Tpy6-
Ky, BH 3MymIyeTe HOro po3TATYBATH I'YMY, & BiICMOKTYOUH
HOBiTPA 3 TPYOKHM, GaunTe, AK BOHA CIJIION[YETHCH.

3BHYafHO B I'yMOBiii Tpy6ni 30BHIIHE aTMocdepHe HOBiTPA
i Te, 0 HOTPANMJIO BCEPeJHHY, MAaOTh OJHAKOBHIl THCK i ToMy -
Tpy6Ka He pO3TATyeThCA U He cTHUCKaeThed. fIka cuma y Ha-
moMy jgocxifi smymye Tpy6ky ciuiaomyBartuca? Koam mositps
B Hilf Maiike He 3aJHMINMIOCH, TO 30BHINIHE aTMoOc(pepHe HO-
BiTPA Jerko, He 3a3HAIYH OLNOPY, 3ABJIIOE I'YMOBI TpyOKH,
CHJIONMIYIOYH IX.

Busapnserses, BU Texk yMmieTe jobpe mpanmoBarTH. Y momepegHBOMY JOCJiAL BA
pobuiM e 3aMicTh JBOX HOPIIHEBHAX HACOCIB: HANHITAJLHOTO i BHKAYYBAJILHOTO.
SIK HATOpOAY IPOIIOHYEMO BAM «COJOIKHUIi» €KCIHEePHMEHT.

HMocxin 12 IO HE 3POBMII OJI51 HAYKHA!

OnycriTh TOHKY IJIacTMAaCO-
BY TPYOOYKY B CKJAAHKY 3 COJIOJ-
KoK Bogow. J[lpyrmii kimens
) TPYGKH Bi8bMITE ¥ POT i 3MychTe
BOJY MifHIMATHCA TIO TPYOTIi Bro-
py. Yomy ne BigdyBaeThcsa? fka
cuia Aie na soxy?
Ponb macoca BHKOHYIOTH Ha-
mi Jgereni. Bu BukauyeTe mosir-
psA 3 TPYOOUYKH, 3MYIIYIOUH BOAY
3aIOBHIOBATH IOPOKHiM IpocTip.
Tak oT, OTPEMYIOYH 3a0BOJI€HHA
BiJl CMa9HOrO HAIIOIO, 3HANTE, IO
BY 3aiiMaIuCA HAYKOIO.
Ilpuemuoro amerury!
Yu moxe Bojga 6e3 Hacoca
caMa #TH Bropy i mepermBaTHCH
3 BEPXHBOI CKIAHKH B HHKHIO?

CH®OH

Bucoky kacTpy.io, HAIIOJIOBUHY 3aIllOBHEHY BOJOX0, IIOCTaBTe Ha CTLJ,

a IDOPOKHE JHUTAYE IIJIACTMacOBe BiJZepne — IOpydY Ha TabYpeTKy.
JIoBry ryMoBy TPY6KY OAHMM KiHIEM ONYCTiTh y BOAY B KacTpyJi, a Apyruii Kinens
Bi3BMITh ¥ POT i BHCMOKTYiiTe MOBITPA XOTH, JOKM He BiguyeTe, IO BOJA BiKe
6JIM3BK0. 3aTHCHITH Teil KiHemns i onyeriTh iforo y Bigepue. [[ocHTh JuIIe BiAKPHTH
HHKHIY oTBip TPY6KHM — i Boja moTede 3 Hel y Bijepne. IIpocTexkTe Y 3BOPOTHOMY
NOPAAKY IJIAX, AKHH OPOXOJHTH BOja Io TPybmi. Y Bifepko BOHA HOTpAaImife,





[image: image16.jpg][Ch TIO BUIHYTi¥ BEM3 AinsHni Tpy6xu. I me spo-
3yMijio: 3eMB€TAKIHHA BCi TiJla OpHMymIye majaTH BHHU3.
Binpnr nikaBo IOHCHUTH, YOMY BoJa OiAHIMA€TLCA Bropy Bix
AHa J0 Kpaw Kac i, Xiba Ha niil gignAHO] He Aie yHH3
cuia raxigaa? [ie.
Ha o6uasa xinni
HE 3 OJ{HAKOBOIO CHJION.
Hi, Bojga y Tpybni He p
PO3TAITOBAHMN HIXKYE B
6inbmIAi, a OTXe, BaXKuW
BOJA mmnaaenca 3 goBmoro kimng. I Bcepe-
nUHL miei TPYOKH CTBOPIETHCH OPOCTIp, KyAX
aTMochepHUM THCK BraHA€ BOAY 3 KaCTPYJi.
Taxum uumHOM Boja HiOU GeamepepBHO BTATY-
€ThCA y KOPOTKHI KiHeNb i Tede, IOKH € Boja
B KacTpyJai. CJIOBO «CH(OH» IOXOAUTH Bij rpe-
TBKOTO CJIOBA, IO 03HAYAE « TPYOKAa», «HACOCH .
TloBTOPHMO Ime pas roJOBHY YMOBY poGorm
cubona: moeb BiH moyas IpanioBaTH, HeodOXigHO
BCI0 TPYOKY IOIepeJHBO 3aIMOBHUTH PiJUHOIO
i posramysaTu eMmkocTi Ha pisHiii BHcOT.
Cudor f1ae MOKIUBICTH, He TepeBepTalo-
UM BepXHIO NOCYAHHY, NepeJuBaTH PiHHY B
HWKHIO. Hampukjaax, Tak BoJil 3 BeJHUKHX
Ba)KKUX OaKiB 3 DaJbHUM 3a JOIOMOIOK Iy-
MOBOi TPy6KHM HAIIOBHIOIOTH GEH3HHOM KaHICT-
pu. 3po3yMino, mo B TAKHX BHOAJKAX BijJ-
CMOKTYBATH MOBITPA 3 TPYOGKH cJij He poToM,
2 3ACTOCOBYIOUHM T'YMOBY TPymYy.

HOBHEHOI BOJOKI TPYOGKM IOBITpPA THC-
k6u ni orBopM 6yJiu Ha OJ{HOMY PiB-
amaca 6. AJle ONMH KiHeNb TPYyOKH
apyroro. CTOBI pifuHEA B HBOMY
HiX y KOpoTkiit gacturi. Tomy

* ‘@ %

HeilimoBipHI mpuroau BiAGyBalOTHhCA 3 BiAKPUTTAMH ¥ BHHAXOJaMH. BoHH
4acTo BHIEpeKaloTh CBol emoxy. Hespoaywmiai cycmisscTBOoM, iX aBTOopH i He
3I0rafyIoThCHA, Mo Yeped cTo abo ABicTi pokiB iXHI iMeHa yBiHAYTH V¥ NiADYIHUKH.
Ilpo immi BiAXKpHATTA CBIT Al3HaeThCA 13 3amiBHEHHAM, KOJH CJaBa HOEPIIOBif-
KpHBayYiB yXe HDOB’fA3aHa 3 iM’AM iHIIOro BYeHOro, AKWH Tex 3po6HB me Bif-
KPHUTTA, aje Ha 6araTo pokiB mizmime. Tak Tpanmiocs 3 roJyIasACHKAM (izurom,
MexaHiKoM 1 MaTremaTukoM CumonoM Cresinmom. IIpo HpOro HiYOro He HAIIMCAHO B
TiJPyYHAKAX, XO4Y BiH IepIIMM BiAKPHB 3aKOH LPO Te, LI0 THCK HA PiAMHY, AKa
3HAXOJAMUTHCA Y 3aKpHUTi# MocyauHi, NepefacTheA y BCi GOKM 3 OHAKOBOIO CHJIOK.
Ileit 3akoH HOCHTH iM’A iHmoOro Bdemoro, Biesa Ilackans, xou CreBiH BigkpuB
¥ioro Ha miBcroyiTra paHime. OgEak Hi cam [lackanb, Hi HOro cydyacHMKH IIpO me
He sHasn. HaGararo nisHime BunagKoBO 3HaiAeHi pykonucH CTeBiHa JOOOMOIJIH,
X049 i 3 BEIMKUM 3ali3HEHHAM, y3HATH iICTHHY.

YOMY HE TOHE METAJIEBA IIJIACTHHKA?

Aocinld (flocaix Cumona Cresina, 1597.p.)

BizpMmiTe TPY6KY i Ko BigkpmToro KiHnms ii NpHKJIaAiTE KPYIJy NJIACTHHKY 3
KepeTi (KPYXOK MOMKHA BHDI3aTH 3 KOHCepBHOI 6aHkHU). [[0 CepeMEM MIACTHHKA
OPUKPiniTh HUTKY njacTHiaiHoM. [IponycTiTs HATKY Kpish TPYOKY 1 HATArHITE ii.
IlnacTmHKa TOBMHHEA OPHUJATTH IiJAbHO, 6e3 BUCTYIIB, 40 HHXKHBOI'O KPal TPYOKH.
IIBmako onyeriTh Tpy6Ky Ha meBHY rubuy y Bogy. Bigmycrite HuTKy. Bakka




[image: image17.jpg]chepre moBiTpA, a 3HU3Y, HA PiBHI HEXK-
HBOTO Kpaio 3aHypeHOI Tpy6km (3a 3a-
xoHoM Ilackansa — CreBiHa), mepesaBaB-
cf THCK i aTMoctepHOro moBiTpA, i cToBm-
9YHKa BOJAM, INO AOPiBHIOBAB IIHOHHI 3a-
HypeHHA TPy6GKHU. Besmumno0 MBOTO CTO-
BIIUMKA Bipi3HABCA THCK HA IJIACTHHKY
3HM3Y 1 3Bepxy. YuM Ginbma rirubuHa 3a-

HYpeHH#A, THM CHJbHiIIe IIACTAHKA npn’i‘ncxanacﬂ 3HHU3Y BO-

noio fo Tpy6ku. lofgarwdn BOAY 3BEPXY,

HIOBaJIMCH, OJACTHHKA Bijmajgana ¥ TOHyJIa miJ gi€io BaacHOL

Barm.

MaiiTe Ha yBa3i: Aas CepUO3HHEX BiJKPHATTIB 4ACOM JOCUTH
HafimpocTimux AOCJHiAiB i miJkoM 3BMUaHWX MaTepiamis.

Hocaix 15

P

Goxu i yrBOpHTH

3aB’aXiTh JHO AOBroi By-
3bKOI CKJIAHOL TPY6OYKH TOH-
KOIO T'yMOIO BijJi HafyBHOIL Ky-
apku. Kpai rymm crapamso
sakpinmiTe. Hanmitre B Tpy6KYy
Bogu. BoHa DpUMyCHTh ryMy
PO3TATHYTHCA OXHAKOBO ¥ BCi

Ai6HY xo Kyabk:m. OmycTiTs
Tpy6Ky HerauGoKo y BiZpo 3
BOJIOI0, & OTiM 3aHyplo#iTe Ii
rambme # rambme.
kizbkicTs Bogu y Tpybni He

MerajeBa MJIACTHHKA, HA Ball MOLHUB, He
TOHYTHME, & Ime 61IbIne TPHTUCHeTHCA IO
Tpy6kH. B Tpy6Ky mocTymoBo uepes mii-
JIAHHE Mi IJAaCTHHKOI i CKJIoM HaGu-
parumersea Bofa. JloTH, JOKH BHCOTA BO-
AM, IO OPOHMKJA y TPYyOKY, He 3piBHA-
€ThCA 3 [VIMOUHOIO 3aHYPEHH, MIACTHHKA
He Bignaje. SIkmo BaM BIasocs Tak go6pe
WiATOTYBATH NOCJiJ, IO IJIAaCTAHKA IPH-
aArae A0 KiHOA TPpyOKM AyKe IIiJbHO i
BOJla He MOTPANJAE B HbOIO, TO BH CAMi
TOCTYHORO JOJNUBATE BOLY 3BEPXY B TPY-
6xy mo piBEA BoAM B mocyguHi. I Tinerm
TmicJA MBOTo NJACTHHKA Bifmane.

3BepXy Ha NJIACTUHKY THCHYJIO aTMO-

(©]

PSS

CHJH THCKY BHPiB-

BOZIA B TPYBIII BUMIPIO€ THCK.
(Mocaix Baesa Mackaxs)

topmy, mo-

I xou

e




[image: image18.jpg]aMiHMIack, (opMa ryMu BCe MeHNIe cX0)ka Ha Kyaio. CTHCKAIOUHCh, BOHA 3MiHIOE
BHCOTY BOAM B TPyOni.

Ileit gocais HAOYHO HiATBepAAYyeE, IO ¥ BeJHKii MOCYAMHI 3 BOZOW Ha PisHii
TIAOUHI pI3HUE THCK, AKUH 3/aBI0€ Ky 0 3 ycix GokiB. Unmm riudme 3aHypeHa
KyJas ¥ BOAY, TUM OiJbIOMI THCK.

Hocaix 16 T'YMA B TPYBII BAMIPIOE€ TUCK

He sMinmooun objgajHaHHsA, 3aCTO-
COBAHOTO y IoNmepeIHbOMY JOCTiai, 3Bi-
JBHITH TPYOKY 3 rymoro Bix Bogm. Ilo
craHeTbes 3 GOPMOIO IYMH, AKIIO Termep
TPpYOKY 3HOBY BEDTHKAJILHO OYCKATH Y
Boxay? Ilix THCKOM BOAM I'yMOBa Iepe-
THHKa IIOYHe BJaBJIIOBATHCHA B TPYOKY.
Mosxere mepegbaunTs, 40 AKOro piBHA
Tpeba HaJMBaTH BOAY B TPyO-
Ky, mod ryma craja 3HOBY
naockoo? 3posymino, Gaxa-
HOIO pe3yJbTaTy Oyjle JOCAT-
HYTO TOAL, KOJIA BHCOTA BOAU B
Tpy6Ii ZOpiBHIOBaTHME IIAGH-
Hi ii 3aHypeRHA.

Bixg opoctux BmMiploBaHB
TepeiieMo /{0 HPUCTPOIO, KM
pPeryiioe MOTOKH B TPyGax.

CEKPETH BOJIOITPOBITHOTO KPAHA

Teoni B Moram GaymTn BeJWKi, cX0ki Ha pyab aBTOMOGinA, mpucrpoi. Humm
PeryjaioioTs NOTOKH pifwe abo rasie y saBOACHKHX Tpy6ax ,ab0 Ha HACOCHHX
craHniax. Monofgmuii 6paT TAKWX BEHTHIIB — 3BHYAWHUN BOJONPOBIAHHH KpaH.
Woro BM me TimbKM Gaumid, ate i He pa3 3a JeHL TPHMAETe, KPYTHTE CBOIMH
naJbIAME, BiAKPMBAIOUYM i 3axkpuBaioun Boiy. Ile ay:xe npocro pobuth, Ta # TyT
€ cBoi TaeMHHUIi. 3Ha€Te, YOMY CJKCAPAM JOBOJHUTHCA JIATOAUTH KPaHM HaGararo
gacrime, Hi»® caMi Tpy6u, HOTOKHM BOAM B AKHX BOHHM pery/onrb? Posywmiere,
4YOMY BOJONPOBiAHHUN KpaH 3aKpY4YyITH i BiAKpyd4yloTh, a KpaH rasoBol MUIHTH
abo gmMoxix y meui BiIKPHBAalOTh — 3aKpHBalOTh 3acyBkoo? Ym He zabynm
JOPOCJIi PO3KA3aTH BAM, IO PEryJioKYX HAaAXOJIKeHHS XOJXoiHOl i rapsuoi Boxw,
BEHTHUJIb CJiJ| KPYTHTH HOBLIbHO, HEKBAIHO?

VY BopompoBifEHX TpyGax Boja 3asHAE CAJBHOTO THCKY, 3aBJAKHM YOMY HAaBiTh
Ha BepXHiX MOBepXAX BUCOTHHX GYAMHKIB Hamip ii B KpaHax € BiA4yTHUM. YABITH
co6i rTake. JlocuTh Ba)XKa pilMHA — BOJA 3 BeJUKOIO MBHUAKicTio (mij Hamopom)
BUTiKAE 3 BAmMOro KpaHa. Bu, 3BUUAifHO X, He HABMWCHE, a Uepe3 He3HAHHS ab0
mocmimao4dM, pisko mepekpHBaeTe iX pyxX. 3aJidHMil KpaH i Horo rymomi mpo-
KJIaJKH OEOIO JOBro He BUTpUMyIoTh. [loramo me i gas Tpy6. Big JacTux piskmx
3YNHHEHb IOTOKIB BOHM IOYHMHAIOTH «CTOTHATH», TpeMTiTH (BIGpyBaTH); B HHX
YTBOPIOIOTECA HNOBiTpAHI npobku. IlorpibHui pemoHT.





[image: image19.jpg]YOMY BOJAOIPOBITHAHA KPAH
HE CJI1Jl BAKPUBATH 3ACYBKOI)?

3/erka BijKkpuiiTe KpaH i BY3bKOIO NiBKOIO Ha-

HOBHITH HmiBJAiTpOBY 6aHKY. [Ipyry 6aHKY Takoro
% 06’eMy HanoBHOWTe, BIAKPUBINKN KpaH HAaNOJOBHAY. Brpe-
Te HANOBHITE TaKy  6aHKy, Bi[KPHBIIM KpaH IOBHICTIO.
Mozkere it He mepeBipATH 3a TOAUHHEAKOM — TPHBAIICTH IX
3anoBHEHHSA pi3HA.

Jaa apyrol 4acTHHH JOCJHiZy HEOOXiAHWH IOAMHHUK 3
CeXYHJHOI CTpiakoio. BifkpniiTe KpaH HAaNOJTOBHHY i Temep
BJKe TOYHO 3a CEKYHJOMipOM BH3HAUTe YAC HAIIOBHEHHSA IiB-
JiTPOBMX 6AHOK B TPLOX BMMAfKax: 1) He TOPKAIOUYHMCH Kpa-
Ha; 2) 3aKPHBAIOYM OAJbOEeM HPHOJIH3HO HOJOBHHY BHXIJ-
HOro OTBOPY KpaHa; 3) 3aKpHBAlOUM IajblleM Maii’ke Bech
BUXiJHMU OTBip KpaHa, 3aJHIIHBIIM TiIBKH AyXKe BY3bKY ’
MiJIuHY.

Ilig yac npoBefieEHs Aociaijy Hamaraiitech, mob yca
BOMa, IO BUTiKaja, morpanafja B 6amku. Skmo aociix
BHKOHAHO aKyPaTHO, TO ¥ JAPYrifi YacTHHI TpHBaxicTh Ha-
NOBHEHHA 0aHOK BHABHTHCA (OHAKOBOKO, pizHO10)... Ha mix-
cTaBi CBOiX BUMipiB BHOepiTh HpaBHWIbHY BiAIOBiAb. A mosc-
HATH ii BaM [JoIOMOsKe 3HAHHA CEKpPeTy: AK 3pobJeHo KpaH.

HaitnpocTimuii BOZONIPOBiAHUI KPaH ABIAE COHOI0 TPYOG-
KY 3 TOBOPOTHOKI 3aMOpPHOI mpodkow. [Ipo6ka BeTaHOBIEHA \
Ha JAesAkii BigcTaHi Bij BinsHOTO KiHHA Tpyoku. Koau Bm
KpyTHTe BEHTHJIbh KpaHA, TO THM CAMAM TPOXH HifHiMaeTe
mpo6Ky. B yTBOpeHy BY3bKY IMiIMHY IIiff IPOOKOIO 3 BETHKOIO |
MBUAKICTIO BpABaeThca Bofa. Jlaxi BoHa IepeXORUTEH y BH-
NYCKHY YACTWHY KpaHa, AKa 3HAYHO IIWpMa, BN OiiiweEa.
Tyr, y 6irsmomy o6’emi, il mBHAKiCTs majae, i BUTiKae Bojga
BKe HECHiNIHO© CTPYMWHKOI. A AKINO MIJUHA AysKe Majid, il
TO 3 KpaHA MajaoTh OKpeMi kpamuai. Koau sk kpan BiAKpuTO 19
TMOBHICTIO, TO KPi3h BEeJHMKY IIiTHHY BOJAAa BHTiKae€ 3i IBHUJ-
KiCTIO, IO MPAKTHYHO BU3IHAYAETHCA HANOPOM Ha BAIIOMY
moBepci.

Y npoMy BHOAJAKY BOJZa HANOBHIOE BHXiJHY YacTHHY
KpaHa 31 BCTAHOBJIEHOI NOCTiHHOKI IMBHAKICTIO. 3 TAKOI X
IBAJKICTIO 3 MOBHiCTIO BiIKPHTOro BHXiJHOTO OTBOPY BoAa
BLJIbHO BHTiKa€. 3aKPMBAIOYH YACTHHY BHXiJIHOTO OTBOPY, BH
3MyIlyeTe CTPYMiHb BATIKATH 3 GijbImoio IL KicTio, ocKi-
JIBKH 30MpaTHCA HOBAM HAAXO/KeHHAM BOJAU ¥ KpaHi H ,‘a
ne. Tomy y apyrii gacruai gocainis 06’em Boaw, alcala
HIoe 6aHKHW, BATIKae 3a OJHMH i TOH ke 4ac: HPH IIHDOKE
oTBOpi — i3 3BHYAWHOK IMBHAKICTIO, IPH BYy3bKOMY
3HAYHO 6iabmIION. G

A mo Oyxe, KOJXHA 3pOGUTH OTBOPH O HAKOBAMY,
Po3TAalIyBaTH iX Ha PisHId BHCOTI 1O OAHIiN BEPTUKAJIBLH.
upamMin? =

1081052
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Hocaix 19

PI3HI BACOTH — PI3HI IIBUJAKOCTI

3ropHiTE Tpy6KYy 3 apKyIla IyIKOro mamepy, Opo-
KONiTh y Hilf IBi3AKOM TpH AipoukuM Ha pisHiH
BucorTi. ITocraBTe Tpy6KY HA JHOJOHIO, MiIlHO IPUTHCHITH
ii go Ronomi, migBeAiTH miA CTPYMiHB 3 BOZOUPOBifHOTO
KpaHa, AK Ha MaJdoHKY. CTexTe 3a GopMoIo i HapAMOM
CTpyMeHiB, AKi BATiIKaoTh 3 Aipodok Tpy6ku. Ilix Barowo
BOJM, IO B TPy6Ii, 3 HMKHBOL AiPOYKHK BOJAA 3 BEIWKOIO
MBUAKICTIO MOBGIKUTH CHOYATKY Mali’ke FOPU3OHTATBHAM
CTpyMeHeM i BIajie faJieKo Bij TpyOku. 3 BepXHBOI Aipou-
KW, HABIAKH, BOJla BUJIMBATAMETHCHA 3 HAWMEHIIOI IIBH/ -

KicTio i magaTume, Maifxe TOp-
KalouMch Bamoi gosoHi. Bucora
BOJAH B TPybIi HaAJ KOMXHOK Ni-
podkoi pisma. Bix Hei i zame-
JKUTh Pi3Ha NOBeJiHKA CTpyMe-
HiB, IO BUTIiKAIOTH.

Sk moBoxmmrmme cebe HaxiTa
Ha KpaH JOBra ryMoBa TpyOKa,
1o AKik Teve Boga?

TPYBKA, IO MPIE CTATA PAKETOIO

Ha}mrnthony TpyO6Ky Ha BOJONDPOBIZHMH KpaH i Bif-
kpuiite ie®. Boxa, BuiauBaloumch 3 TPYOKH, HOMITHO Bigxmise ii

BiJl BEPTHKAJIBHOIO NOJIOKeHHA. FIK rapmara, mo BiJKOYyeThCcA OPH HOCTPLi,
TpyGKa pyxaeThcAa IiJ Ai€o crpyMens. CupofyiiTe mpoBecTH JOCHiJ 3 I'yMOBAMHK
Tpy6kaMu pisHoi AoB:kmHH i (opmu. [Iposejgeni caMocTifiHO eKCIEepUMEHTH JO-

IOMOXXYTHh BaM AaTH HP&BKJIbHi BigmoBiAi Ha samuTAHHA TecTy.

TECT

10 BMYIIYE TPYBEY BIAXHJIATHCA?

1. Yn icmye 3anexmicTh BigxXuieHHs
TPYOKH Bij MIBMAKOCTI BUTIKaHHA BOAM
3 xpana?

a) OpX BeJMKil IIBAKKOCTI BATIKAHHSA
BigXWIeHHEsA Oyge HaUGLIbIIIM;

6) yAM MeHIOa MBHAKICTh BATiKaH-
HA, TEM O6inpmuM 6Gyle BiAXHIIeHHA
Tpy6xH;

B) Hal6inbmuM BigxuzemHa 6yxe
IOpH DOMipHIi# mMIBUIAKOCTI;

r) BCi BifAmOBiAi OpaBUIbHI.

B

2. fx 3aJeXKMTHL BiIXWIEHHA TPYOKH
Bix T JOBKMEM NPH OJHAKOBO BigKpM-
TOMY KpaHi?
a) uuM JoBImIa TPyOKa, THM MeHIIAM
6yae BifXHUIeHHA;
6) uuM KOpoTma Tpyboka, THM Oixb-
muM 6y/e BiiXuIeHHA;
B) BiXMJIEeHHA TPYOKH y BCiX BHman-
Kax OfHAKOBe;
T) mpaBHMJABHOL BigmOBiALI He HaBe-
JleHO.





[image: image21.jpg]3. Um 3axemuTL BigXuieHHs TPYOKM
Big 1i dhopmm?

a) HaubinsmuM G6yae BifXUNeHHS
npaMol TpyOKH;

6) paiimenmuM 6GyAe BiAXHIeHHA
XBHJAACTOL TPyOKH;

B) HauGinpmuM 6yge BigXuaeHHS

BOAMBAKIOTE HA BigXMIeHHS TPyOKH?

8) TOBIIMHA CTiHOK I'yMOBOi TpyOKH;
6) Temmeparypa BuTiKaodoi BomW
(xonopnmoi, rapayoi);

B) HODPYXKHICTH I'YMH, 3 AKOI BHUrO-
TOBJIEHO TPYOKY;

r) BCi BKAasaHi NPHYMHY BIJIABAIOTH

TPy6KH 3 HAKOHEYHHUKOM, 3irHYTHM

mif OpAMHM KYTOM;

T) hopma TpyOKH 3HaYeHHS HE MAE.
4, fAxi nme npuynHEM, KPiM BKA3aHMX,

Ha BiIXMJIEHHSA TPYOKH.

ITicna DpoBeJleHHX eKCIePUMEeHTiB
3BipmMoO BifmoBini.

BIATIOBIAL: 1a; 2r; 338; 4r.

Yum 6inbma MBHAKICTE BATIKAIOYOIO CTPYMeHA BOAM, THM CHJbHIIIe BiH
BifmroBxye Tpy6ky B 6ik, mpormiexmmii Horo pyxosi. Tax camo # pakera Ha
crapri, BiJMTOBXYIOUUCH BiJ rasis, Mo BHPUBAIOTHCA 3 COIJIA, 3JIiTA€ ¥ BHCOUiHb.

Tpy6ka Moke He TiTpKH oOMe)xyBaTH GesjajfHiCTH pyXy, ajle # yTBOpPIOBATH
Jioro. BpapHa BijoMuil UpuWiax A pPO3DPMSKYBAHHA PiAWHEA HaWApiOHImMEME
YACTHHKAMA — OYyJbBEPH3ATOPD.

Mocxin 20 SATAJIKA IIYJBBEPH3ATOPA

V¥ 6iuHi# mOBepXHi OZHOI HeBeJHKOI I'yMOBOL

Tpy6KH, NIpHOIU3HO mocepeAnHi, 3po6iTs He-
Benmkui HazApis. IIinsEO BeTaBTE B HHOTO TOHEHBKY
rymoBy Tpyb6ky. Take cmolxydeHHS 9YacTO HAa3HBAIOTh
TpifiEEKoM. ¥V GaEKy 3 BOAOK BEPTHKANHHO ONYCTiThH
yacTEHY TpiiHHKA. B KiHenmb ropmsoHTasbHOI TPYOKH
nopyire (MOKHA HACaJUTH Ha Hei rYMOBY I'pymIy AJas
BarmiraEHA noBitpa). KoMy He foBoxmioca 6a9uTH, AK
Iy/IbBEPH3ATOPOM DPO3GPHIKYIOTH OJNEKOJOH Y Iepy-
kapHi? BA BHroTOBMIIM MOJeJNh TAKOTO ¥ HEXHTPOTO
IpHAIany.
10/lH KOPHCTYBAaJHCh HHM Ie AyKe NJaBHO, He

P J0YH TOJAi, IO 3MYyINIye PiaWHy HigHiMaTHCA
BPOMOC,I 6, MOBiTPA, KOJHA HOro BAYBATH B
TOPH30HTA. y Tpy6y, HOBHHHO BraHATH DifHHY B
nocynu%e ‘Hapmaxk®W — mifEiMaTa; ii Bropy. Bix-
CYTHICTHh NOACHEHHA NPHYAH ABHUINA HEBARAKAIO ==,
BHKOPUCTOBYBaTH HeXWTDHH mpmwiaj AaA obunpme-
KYBaHHS AyXaMu OapuKiB, 1J1a HaHeCeHHA (apbu HA
TOBEPXHIO PiBHEM mMapoM. ~

Tineku B 1726 poni TacMHHANIO PO3KPHUB OAHUH 3
npeAcTaBHUKIB BiflomMol B €Bponi HaykoBoi fuHACTII \_

o S

Bepuyani — HMamuin Bepryauai, akoro camMe B mei
gac sampocunu aiaa poboru B Ilerepbypspky Axa-
Aemiro mayx. Bim BBaxkas, Mo, 3MymylodYH NOBiTpA
MBHAAKO PyXaTucs B FOPH3OHTANBLHIN Tpy6mi, BH
TAKHM YUHOM 36iJbIIyEeTe THCK MOBiTPA, BUKJIH- \
KaEU# Horo pyxoMm, i 3MeHAINyeTe THCK HA CTiHKH,
AKUA cTBOPIOBAJIO HepyxoMe moBiTpA. IloBiTpa Tak
caMO THCHe Ha BiAKPDHUTY DOBepXHIO PiJMHHM B IOCY-





[image: image22.jpg]AuHI i 3mymiye ii milHATACA DO BepTUKAJbHIA Tpy6ni, e TUCK 3BepXy B II0 MHTH
MeHIIM# Bix arMocdepHoro. PiguHa, mjo migasagack A0 Kpal BepTUKAIbHOI TPYO-
KH, IiJXON/JII0€ FOPU30OHTAJbHHAN NOTIK i BUHOCUTH HABOBHI.

* % *

Bce 3paeThcd NPOCTHUM HiCAA TOro, AK XTOChH iHINHI BiKe 3HAMINOB OpaBUJIbHE
TMOACHeHHSA .

BaTe AKY paicTh i 3aJ0BOJIEHHA HPHUHOCATH BJIACHI Bigkpmrrsa. Xail npocri,
xa# Bifomi immmM, ajse AuA Bac — Ie IepIi BIacHi PO3TajfKM TAEMHUIb HPHPOJIH.

3BuyaiiHa TpyOKa MOKe JaTH «IOKMBOK» HAIIUM IOHHM YHTAYaM JJIA TAKAX
BIIKPHATTIB, JOMOMOKe MOMITUTH HENOMIiTHE.

Hagire mij yac cHILHOTO HATDIBAHHA BOJA PO3IIAPIOETHCA HE3HAUHO, 4 TOMY
# HemomiTHO nns oka. TOHKA CKIAHA TPYOGKa AOIOMOXe Iie BHABHTH.

Hocaix 21 IMO3HAYKH HA TPYBII

Ilig6epiTh ryMmoBy mpobKy, AKka 6 IILIBHO 3aKpHBaJa MHAKY IIANIKHA.

3pobiTe y Hifi HaCKPisHUK OTBIp AJdA JOBroi TOHKOI CKJIAHOI TPYOKH.
IInamxy BIMepTh 3aMOBHITH 3Jerka miJdpap6oBaHol XOJOXHOI BOJOK i 3akpuiite
npo6KOoI0 3i CKAAHOIO TPYyOKOI. 3 AOMOMOTOK APOTY 3aKPiNiTh NJIAMKY Bep-
TUKAJIbHO B KACTpyJi Tak, mo6 BOHAa He TOpKaJach JHa (K IOKa3aHO Ha Ma-
MOHKY). Bu cnopyiman N8 naAMKA BoAARY Gano. KMo HeMa fpoTy, WOKIAiTH
Ha AHO KacTpyai sim’atu#t manip. Bogsami 6ami wacTo 3aCTOCOBYIOTH AJA pPiB-
HOMiIpHOTO HATPIBAHHA BMiCTy IJIAIIKYH, HAOPHKJIAJ MOJOKA [JIA JHTAYOTO Xap-
YyBAHHSA.

Tlo3HauTe MOUATKOBHII piBeHbL BOAHM B Tpy6mi. KacTpyiaio 3 BOZOI mocTaBTe HA
MaJIeHbKHA# BOroub. Ha moyarky HarpiBaHHA piBeHb BOJAM B TPYyOLi 3HMMKYEThCH,
a DOoTiM IIBUAKO HiABHINYEThCHA. SHIMITH KacTpPyJai0 3 BOrHI: CTOBIYHK HIiJ-
dapboBanoi Bojgu onmyckarumernhcsd. ToHKa Tpybka 4iTKO (ikKcyBasa PO3MIMPEHHS
BOAM mix yac HarpiBaHEA. Tak OpamioloTs BCi TepMoMeTpHM. 3HM)KeHHHA PpiBHSA
pifuEA B TpyOmi HA MOYATKY JOCIiJYy MOSCHIOETHCA THM, IO HiJ Yyac HarpiBaHHS
CKJIAHOI miasmku ii 06’eM 30iJBIOYETHCA, TPAUOMY
paHime, HiK BOAM, fAKA B Hi# MicTuUThCA, 00 XK
CKJIO IOTaHO NpPOBOAHMTHL Temao. Ilnamka Bike Ha-
rpijaca i TPOXHM posmHpHJIACH,
06’eM 11 36iMbIIUBCH, CHIHAILHA
TpybOYKa IOKA3y€E 3HUMKEHHS
cTOBIYHMKA HijdapboBaHoi BOAH.
Ta och Boja HarpiJgacs, pO3IIH-
PIOETHCA BOHA I[MIBHUAINE, HIK
ckjao (i wmM Buma ii Temmepa-
Typa, THM CHJbHime), i Temep
BOJa NparHe HaJOJYKHUTH IIPO-
ragHe., CroBmumk Iii 3pocrae,
Tpy6ouka Bce Giibllle 3aNOBHIO-
€ThCs BOJIOIO.

BacrocyBaHHA TPYGOK y AYy-
JKe IOTPiIGHMX JNIOJAWHI NpHCT-
POAX AJA NHUCAHHA HAaBPAJ YU
Korock 3puBye. OqHAK IiKaBEM





[image: image23.jpg]€ maAax, AKUH Npofs N BUHAXIJHUKHA, IIOKH pyuyKa He
Haby/Ia CyYacHOTO BHIVIANLY.

TPYBKH, IO 3AJHITAIOTH CJIJ

TBopnAMHM aBTOPYYKH MOKHA BBaKaTW, MabyTh,
craponaBHix ermntaH. Cepejn niHHMX ckap6iB sHaMe-
uurol rpobrmni gapaona Tyramxamona, po3KomaHol Yy
1922 poni, BUABAIM MiIHY PYYKY 31 BCTaBIEHOIO B Hel
CBUHIEBOTO 3ar0CTpeHoio Tpyboukoi. Beepennni Tpy6ou-
k¥ OyJsa oyepeTwHa. OUepeTHHY 3aMOBHIOBAIH TeMHOIO
PiNHOI0 — YOPHHUIOM, AKE MPOCOYYBATOCH 10 BOJOKHAX
crebaa i sbmpasoca Ha 3arocTpeHomy kinnmi. Koam mm-
caj I’ mMoch, TO Ha mamipyci sagnmascAd YiTKHI YOpHANK
cain.

ITorim mpoTsATOM 6araThoX CTONITH CKPUIIO MO mMep-
raMeHTy MaHYCKPHUNTIB (PYKONMCHUX KHMI) rycside Ie-
po, OpU3KAJIO BOHO YOPHMUIIbBHUMHM IJIAMAMH HA PeNenTH
adxiMikiB (yUeHHX cepeJHBOBiYUH, AKI HPArHYyJIH OJep-
JKATH eKCHePUMEeHTAJLHUM MIIAXOM 3 HeGJaropojHMX
fGuaaropoaHi mMeranm — 30J0TO i €pi6s0), migLHCYBaIO
vKasu kopouiB. I'yesivoro mip’st norpi6Ho 6yiio Bee 6iyb-
mie i Gispme. Ilepa OyJaM He3pYYHUMH: IX [JOBOLMIOCH
YaCTO 3aroCTPIOBATH, IIOCTiHHO BMOKATHM B YOPHMJIbHH-
mio. I Toji gogymManucs BCTAaBMTH B MeTajeBy TpyOKy 3
OlHOrO HOKY BarJaymKy, a 3 Apyroro — rycsde mepo.
Tpybry 3anmoBH©0BaA0 yopHUIO0. Lle it 6yaa mepma, jpyske
TPpUMITMBHA, AKa 4acTO BiJIMOBJsJa IIi/i 9ac IMHCAHHS,
ajie Bce K aBTOpy4Ka. HacTynHuM KpOKOM crajia 3aMiAa
TycsaA4Yoro nepa MeTaJieBHM.

V 1938 poni y nip’AHEAX caMONucoK 3’sIBABCA TPis-
HA¥ cynepHUK — KYJIbKOBa pydyka. Bumaiimos ii yrop-
ChKHH XYMOKHUK, CKYJIbITOp i sxypHagict Jleon Bipo.
Bin Ta iforo 6par (3a cmeniagbHiCTIO XiMiK) BHHaIILIA
KOHCTPYKIil0, B AKill YOPHMIO 1OLABATOCA 10 KYJIBKH,
mo obepranach. Y poxw BiHM 6parTd eMirpyBajau 0
ApreETHHM, Je i MOYalH BHNYCKATH CBOi aBTOPYYKH,
nepej TUM 3AMIHHBIIN MICTKiCTh 3 YOPHHJIOM TOHKOIO
Tpyb6oukoo. Iliznime wopHH/I0 OyJ0 3aMiHEHe [ACTOIO,
AKa Ha NOBiTpl mBMAKO BucHxae. Sk He onmupamwThHCH
UPHXUJILHUKH HHCAHHA YODHHJIOM, KYJBKOBHMH PyU-
KaMH ChOIOJHI IIuINe yBech CBiT.

* o E

Bu, sBuuaiino, a3naere, mo GpopMa HAIIOl NJIAHETH —
Bemuri cxorka Ha Kymao. OJlHAK KyJas Na Heapwuaiima. I ge
TIIBKH TOMY, IO 06epTaeThCcA HABKOJIO CROET oci, 1o uepai
3MIiHIOIOYH JeHb HiY4I0, i He TLIHKH TOMY, IO PYyXaeThCH,
TPOXM HAaXWJIHBIOW BJacHY Bich, foBkosa CoHngd, a e i
TOMY, IO HABKOJO Mi€l KYJl iCHye, AK HABKOJIO BEJIHKOTO
Margiry, cuiasHe MaruiTHe noJje. Bomo saxumae 3emiio
Bi/{ CH/IM-CHJIEHHOI CHPAMOBAHMX HA Hel 3apA/IKeHNX 4ac-
Touok 3 Kocmocy. A Ha cawmiii Bemui marmitae mose He
/l03BOJISIE€ JIOMMHI 3 KOMITACOM 3ab/IyKaTH.





[image: image24.jpg]Kommac 6yB BifoMuii Kurainsam e
B CHBY /[aBHUHY, [0 NOYATKY HHHIII-
HBOTO JiTouncaeHHsa. KoMmmac — Taka
cobi MaJeHbKa HaMarHiYeHa CTPIJIOYKa,
1o JIeTKO KPYTHTBCA Ha l‘OJl!li B KO-
pobui, Je mpuIaMTOBaHA, € IIHHUM
TNpUIa oM JIf BU3HAYEHHA Micriemepe-
OyBaHHA i HANPAMKY PyXy. 3poaymilo,
HACKITBKHA HeoOXiHMH BiH MaHAPIBHMKAM i MOpeIJaBIfAM.

OnHuM KiHIDEM MarfiTHa cTpijka 3aB:KAW BKasye Ha IliBmiunmit

reorpadiurmit moxioc (Tpeba ik, caMe IOOJIH3Y HHOIO 3HAXOJHUTHCH
IlisgenEWi MargiTHUM moaiocl), a ApyruM Kinmem — Ha IliBgeHHm
reorpadiuynmii mosioc. YABHa JiHifA, fAKa IX 3’€QHYyE, HA3HBAETHCH
Mmepudianom.
: Hapopau, mo Bacensors 6epern CepejseMHOro Mops#, IOYaad KOPHCTYBAaTHCA
xKoMmacoM, MabyTs, Jaumme y XII cromirri. Jleremx Ta icropiif, moB’A3aEMX 3
BUHAMIeHHAM KoMIaca, uymmajo. MOpSKHM IMaHYIOThE OaM’ ATk JomMaHa @®aaBio
Jlxoita 3 iraxdiiickkoro micra Amanbdi, saxuit kuB y XIV croxirri. Bin HaBumB
KOpHCTYBaTHCA KOMMacoM Mopakis IliBgermoi Irtamii. WMomy & tpmBanmit wac
NMPANACYBAJXA # caM BWHaXiJ.

Tocxin 22 MATHIT ¥ TPYBI

s pocmixgy BaM HeoOGXigHI TPYOKH 3
JllepeBa, CKJa, KapTOHY, Iamepy, 3ajisa,
MargiT Ta Komuoac (abo HamarsigeHa crpij-
Ka Ha ToJIi).

IlocraBre 6isiA KOMImaca BepTHKAJIbHO
MATHIT Tak, o6 cTPiaka OMHAM KiHIEM II0-
BepHyJIAach fo MargiTy. Hakpupaiite Marmir
TpyOKaMu 3 PiBHMX MaTepia-
JiB. 3BEpHITH yBary, 4um 3Mi-
HIOETHCA NOPH IBOMY II0JIO-
JKeHHA cTpinku. Pesynprarn
HocaifiB 3aHeciTh KO TabaMIi
i mopismsiite ii 3 Hamoso.

Ileit jpocuiji mepeKoHyeE

Hac, IO Aif Mar€iTy He NPHIHHICTHCT

N Marepian His marmiry i moMiTHO He 0cIabaETHCH, AKIIO MiK

oeiiaY gevien ikl MATHITOM Ta 3aJi3HOI0 CTPilTKOI0 KOM-

maca IOCTABHTH IIEPeNOHY 3 Jepesa,

L HAepeso He*arapaacrscn CKJa, KapToHy, mamepy. €AmHEM Ma-

2 Cicito e B LaETEOH TepianoM, AKHUI MOKe HepemKofuTH il

MargiTy Ha CTPLIKY KoMIlaca, € 3a1iso.

3 Kapron He susaBaserses Basizua Tpybra 3HAYHO HOCIA6II0€E A0

4 Hamin Hi ana e Margiry, i_ CTPi/IKa 3HOBY OPi€HTYETHCA

Ha MepujiaH. B Takux BHmagKax Ka-

5 Baxizo Biaxunaerscs KYTh, IO 3aizHa Tpyba obmexkye (ex-
paHye) Aif0 MarHITY Ha CTPiIKY.





[image: image25.jpg]Marmir y tpy6i Gesmeunwii, Ak s BigBIAVBadiB 300mapKy IpisHMil 3Bip 3a
3AMIBHUMHE UPYTAMA KJIITKH.
TIpore Tpyba Moske He TLIBKM 3aXMCTHTH, BOHA MOKe if o6fypuTH.

Jocaix 23 YAPIBHA BJIACTHBICTB OKA

BisemiTe y JiBY pykKy TpyoKy,
ckpyueHny 3 mamnepy. Tpumaiire ii
HABOPOTU JTiBOTO OKa i AWBiTHhCA Kpish
Hel Ha AKHH-HeBYAb AaJeKHil IpeaMer.
OpnodacHo TpuMmaiiTe OJOHIO mpaBoi
PYKHM HABOPOTH IPABOIO OKA TAK, 106
BOHA MaiizKe TOpKajgack Tpyoru. O6m-
ABI PYKH MaoTh OyTH BiAjgadeHi BiA oka wWa BigcTaHL He
MeHIDY 32 15 caHTuMerpiB. BHKOHaBmW BCi HACTaHOBM, BH
IepeKoHAETeCh, 1[0 Ballle IpaBe OKO YYJOBO «BGaumMTh» KPishb
IOJIOHIO, Haye B PyIi BUPi3aHO KPYIJIHH OTBip.

Cexper HecmoJiBaHOro SABMINA HOJAIAE B OCOOIMBOCTAX
3opy moguEu. OUi NPanoOTh Y3TOJKEHO, Pa3oM, He3aJles HO
Big Hamoro 6axanHA. Koau ojlHe OKO- HAIAIITOBYETHCA Ha
CIOCTepeKeHHA 3a BiJJajleHHM IpegMeTOM, TO i Apyre mpH-
CTOCOBYETBCH [0 TOrOo . TOMY JJOJIOHIO, IO 3HAXOAUTHCHA GAM3BKO, BHAHO HOMY
HesacHo. Omixe, o6ujBa 306paskeHHs HaKJIAJalOThes OJHE HA OJHE i CTBOPKETHCA
BpaskeHH#A, IO OTBip TMIIHApa WTPOXOAUTH Kpisk Bamy JojJoHW0. Barato umm
NWBHe Hallle OKo, ajJe i Horo MoykHa .«0o0BeCTM HaBKOJIO malbinA», abo, AK ¥
HATIOMY BUMAJKY, «HABKOJO JIOJOHI».

TPYBA, AKA HABJHIKAE JAJEKE

He6o 6ymao i sanumaersca BidHOW 1 Bij-
KPHUTOI KHHUI'OI HAJ ToJIOBOK JNIOJAUHU. mai‘ﬂ
misHaTH #Oro MepexTJHMBi TAEMHUII BikaM#d MY-
uniaa sojei. Tpyba pomomorsa mobadmTa 3a-
raJKoBU# CBiT Oamkde i Kpame.

Iligsopny Tpy6y Boepile BUTOTOBHMIIH INe 3a
aBaanATeE pokiB fgo Taxineo Tarxines, ane Bim
6yB mepmIoio JIIOJMHOIO, KA 3 JONOMOIOI0 Iij-
30pHOI Tpy6H, 3pobJieHO] BIACHHMH pyKaMH, B
aunHL 1609 poky mobaumia ropu Ha Micani,
BuaABMaa cynyruuku IOmirepa. Tymamsue cysi-
p’A, AKe MM Temep Ha3WBaEMo YyManbKUM
MInaxoM, poscunanock aas lamines ma Garato
okpeMux 3ipok. CBOi BiKpUTTA BiH omucas y
TpakTari «30pAHMHA BiCHHK», IO BHUINOB ¥
Berenii.

XoyeTe BUTOTOBUTH HANNPOCTIINY HiA3OPHY
Tpy6y croiMm pykamm, sk [amineit?





[image: image26.jpg]AK 3POBHUTH IIJI30PHY TPYBY?

TonosHe — mpmabGaTH JiH3W — ONMTHYHI
cTeKJa Aad OKyaAApiB. Bomm Gymarors pismi,
aje BaM DOTPi6HI +5 giouTpiit ta —10 glonTpiit
(y KlonTpifgx BHMIPIOETHCS ONTHYHA CHJIA JIIH-
3H, a 3HAK nepej nudpoo «t» abo «—» BKa-
3y€, BIJNOBiZHO, ONYKJa BOHA UM YBirHyra).
Ilyuknii KpecaApchbKHil mamip, Tymr, JiHiiiKa,
KJIe#l, JUIKa CTPiYKa, NJIACTUJIIH 3HAWAY ThCA
¥V KoxxHOro BjoMa. YopHUI namip Jierko ogep-
KaTH, AKOO nodapbyBaru apkym 6igoro ma-
Tepy TyIIIIo.

CkJieiiTe 3 YOpPHOTo namnepy ABi TpyOku
(3aBaoBxENM 6auspko 12 cm) s3a giamerpom
KOKHOI JIIH3H TaK, mob Tpybka 3 yBirmyromo
JTiH3010 JETKO BXOAHJIA B TPYOKY 3 ONMYKJIOM0.
Onyxkay niH3Y YKPIiWiTH 3 JOOOMOroOi0 IJjac-
THJIIHY 0 Kpalo 611bmoi, a yBIirayTy BCTaBTe
BCepeMHY MeHImol TpyOku. BriaagiTe MenIOIy
Tpybry B 6iapmy, i, AABIAYHCH KPish HUX 3
60Ky Mernmol TpybkmM, mepemimy#re ix oxHa
o0 OfHOI TaK, M06 BUPAa3HO MOBGAYHTH Bij-
AaneHui npeAMeT. SIKIIO BM BAIOTOBHUTE IIle OJHY TAKY  CHCTeMY 3 JABOX TPyOOK,
TO, 3’€HABIIM iX JMIKOK CTPi4KO0, MaruMeTe DiHOKJb. | He Mae 3HAYeHHA, L0
Bamli TPy6H IOCTYNAIOThCA Iepel JOCKOHAJIMMH ONTHYHUMHM IIPHJIaJaMi CydacHHX
obcepBaTopiii i me He [alTHL 3MOTH pos3jguMBHTHCH Bee y BeecpirTi. 3 rakumn
IpHJIajaM¥i BaM IHe HOIIACTHTH 3ycTpitTucA. AJe i 3 JONOMOroi0 BAaIIMX BH, I[O-
mnmepie, Mo6AYMIM 3HAYHO Oigblre, HiXK MOXXHA 100aunTH Heo30poeHUM okoM. Ilo-
Apyre, BM mobaumiam, 1Mo i cami 3JaTHI 3afiMaTHCHA HAayKOIK i modYaJd IIOCh
crBopioBatu B Hii. Temep y Bawiii saGoparopii € npu/iajJ, BUroTOBJeHUH CBOIMH
PyKaMu.

@ [

«Tpy0ba,
TpyoH,
TpYOi,
Tpy6oIo,
npo Tpyoy»
(B.Oxydnasa)





[image: image27.jpg]Tpyba — ocHOBa Hijgoro psAy AYXo-
BHX MY3WYHHX IHCTPYMEHTIB, 3ByYaHHH
AKUX 0OYMOBJIEHO KOJTMBaHHAMMY MOBITPH,
Imo HoTo BAYBAIOTH.

JlepeR’siHi 1yXOBl iHCTPYMeHTH — Tie:

¢eiiTa, OAUH 3 MePIMIUX MY3UIHAX
iHCTDYMEHTIB, CTBOPEHUX JIIOJNHOK;

daror — BuHaifennit y X VI cromirri;

miKKoJ0 — Masa dueiita, MySHIHHAN
iBCTpyMeHT, HaliMeHmH 3a poamipammu
i HaliBUIIMI 3a 3ByYaHHAM.

MiznHi fyXoBi iHCTPYMEHTH BHOCATH ¥
3By4YaHHSA OPKECTPY ACKpaBi [3BiHKI bap-
BH, HaJAalOTh HoMy Mini Ta GJHCKY:

BaJITOPHA — CBOIM HOXO/KEHHAM 3a-
BAAYYE MHCIMBCHKOMY POTOBi;

TpOMGOH — Mae CHJIbHHIM i BJagHUE
roJioc, AKUMA 3a/1e;KATh BiJl NOBKUHH PO3-
cyBHOI TPyOH;

* cakco(poH — Ha3BY AicTas Bij mpis-
Buma Genbrifickkoro maicrpa A.Caxkca.
Habip kramamiB y nboMy iHCTpyMeHTI
HajJae 3BYKOBi 6araTo BiATiHKIB.

Yce po3aMaiTTa MYySBWYHHX iHCTPYMEH-
TiB, B OCHOBI AKHMX J€XHUTh Tpyba, MH He
3rajlyBaTUMeMO, OJHAK He CKA3aTH Hpo
«mapsi» He Moxemo. Bin ogus saMminioe
BenUKAN cuMponiuani oprectp. Koin Bin
3BYYHTH, YYTH TPyOH i cKpunku, queiity i
KJapHeTH, BaJITOPHY 1 BiojoHYexi, Ty6m i
ronTpabacu. Ciayxaoodd #oro MysWKy, Ma
He GauMMoO Hi JHpHUreHTa, Hi My3WKAHTIB,
Woro icTopis cArae rIMGMEN THCAYOTITS.

Y crapojaBHiIX €THNTAH i rpekiB Bin
3BaBcA TigpaBioc (BoasHMIE). Bu, Hames-
HO, BIi3HAJIX BeJIAYHHN OPraH. ¥ cydac-
HOMy opraHi OyBa€e 4o KiJIBKOX THCAY
Tpy6: TOBCTHX i TOHKHX, BEJHMKHX i Ma-
Jaux. Y KoxHOI Tpy6H cBOe 3abapBIeHHSA
rojocy (Tem6p). OauH €XMHHUI opraHicT-
BHKOHABEIb I'PA€ i pyKaMu i Horamu.

Cepej HApOAHUX iHCTPYMEHTIB, B OC-
HOBi AKHX JIEXKHTH TPy6a, He MOKHA He
aragaTv Tpembity. B ii TpmmerpoBii ge-
peB’aH1 Tpy6i 6e3 BeHTHJIB i KJamaHiB
HapOJPKYIOThCH AMBHI 3BYKH, IO JOBIO
JYHAWTh B ropax. CXoxi iHCTpyMeHTH y
PiBHMX HAPOAIB MalTh pisHi HasBH: GoJI-
TapchKAa raifjia, DOJbChKA K034, MOTIAH)-
ChbKa BOJWHKA, YyBachKHil capHaii, Bece me
He mo iEme, AK yKpaiHCbKa Ayha. Y Ha-
POAHHMX MaWCTPiB MOXKHA Ai3HATHCH, AK
BHpiSaTH 3 JepeBa CONiJIKY, i HABYHTHCH
Ha Hi# rparu.





[image: image28.jpg]«CINIBYYA» TPYBA
(MYBUYHA ITPAIITKA)

KoseTpyknia miel irpamkm jay:xe =
mpocTa: BChOTO-HABCHOTO JIOBI'HH Bif-
pPisok rogposanoi (CKIageHOl 3 APIOHAX
«3MOPMIOK») MJIacTMacoBol TpyoKwH,
CX03K01 Ha NLIAHT MMHJI0COCA, BiIKPATHI
3 060x kKiHNiB. KOO B3ATH TPYOKY 3a
OMH KiHemb i KPYTHTH HaJ I'OJOBOIO,
nyHae My3wdHHN 3BYyK. YmmM BuUma
IIBUAKICTh OGEPTAHHESA, THM BUIIUHA TOH.
Tlepexij Bix oxHiel HOTH 1O iHMIOL Bij-
OyBaTHMeThCA He IJABHO, a CTPUOKaMu.
SIxkmo 3abGe3neynTH TAKMMHE irpamKamMu
BallMX JPYy3iB, TO CULIBHUIN 3BYK BUM/E
SKAXJTUBUMR .

Sk yrBOpOETHCA 3BYK Y Iiif irpami-
ni? Yomy mepexii Bix TOHY A0 TOHY
BigbyBaeThea crpubrononiono? HYomy
YacToTa 3BYKY 3aJesKHTh Bijl IIBHIKOCTL
obepranun? SIk pyxaerbcsa HOBITPA B
TPY6i?

Kosn mu kpyTumo tpyoKy, Toi Ki-
Helb, AKMH TPUMa€EMO B pymni, pyxa-
€ThCH HOBLIBHO (IIOBEPTAETHCA HA Mic-
ni), BibHEA ke KiHeIp 3a TOI jKe Jac
npoxoxuTs 61Ty BilcTaHB, OTXKE, HO-
TO MBHAKiCTH 3HAUHA. BHaCTiZOK IbO-
TO THCK NOBiTps 0inA KiHIIB, IO KpYy-
TATHCH, TeX PI3HHMI: 6inA Malike Hepy-
XoMOro — 0IHM3BKHMiA 10 arMochepHOTO,

018 MBAAKOTO BiAIBHOrO — 3HAYHO MEH-
mwuii. CrpyMiHEb HOBITPA 3aBMK/H COPAMO-
BaH®M Bij chepH 61IbIIOro TUCKY 0 MeH-
moro. B Tpy6ui noBiTpsa pyxaerscs B 6ik
KiHI#A, o KpyTaATheda (Bixg menrpa). 06-
Tikao4u roppoBaHy IOBEPXHIO TPYOKH,
IOBiTpA LOYMHAE TpemTiTH (BiGpyBaTH).
Pisni 3Bykm — pesyabrar pisHOi mBUI-
KOCTi pyXy TMOBITPA B TPy6Ii i 3aeKATH
me Bijg BigcraHi Mixk ckaagkamu. Cepex
Pi3HUX 3BYKiB, IO BHHUKAIOTH BCEPeANHL
TpyOGKM OpM MEeBHIN mBuaxocti obepTan-
Hs, JAuIIe AesAki 6AM3bKi, CX0Ki mocH-
JI0IOTHCA i cTaloTh YyTHHUMH. 3i 361i7b-
MIeHHAM IIBUAKOCTi 06epTaHHA MU 4YEMO
6111 BHCOKL 3BYKH.

Y
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1. Yomy cxoBkm ans xkHHr y Cra-
poxasHiit I'penii poOWIHA CXOXKHUMH
HA KOPOTKY INHPOKY TPYyOy?

2. Hasimo BojoumposigEa Tpyba
i PaKoBHHOW Mae BUTHH?

3. Hasimo MerajeBuii HAKOHEU-
HAK, 0 HAZiBalOTh HA TIHYYKHH
OIIaHr, 3a0OBHEHHI BONOIO, PpObG-
JIATH 3BYKEHHM?

4. Yn MokHA 3HAWTH BHXIJ 3 N0B-
roro TeMHOIo HiI(BaJIy BHUCOTHOI'O
OyAMHEKY, AKIIO y Bac HeMa 3 CO-
6010 HiAKHX npuaagis?

5. fIki mepeBarm Mae COJOM’AHHI
Aax mepea 3aiisHEM?

...I’'SITHh BIATIOBIAEN (6parzcnoiir). Moro spymemms 36ian-
mye IMBHAKICTE HOTOKY, a ToMy ¥

1. Keurn y Crapogasniit I'penii mumcanmm  AANBHICTE.

Ha mamipyci, AKHH CKJIEOBATH y AOBTi 4. Moxna. IlinaaTuit Hajg ToJ0BOI ma-
CTDPIYKM i BropTasHm B PYJIOHH (3BHTKH). Jlenb, 3MOYEHHH CJIMHOI, IONOMOXKeE
B6epirary ix 6yJo 3pYyYHO y BEIMKHX, BUGHAYATA HANPAMOK ¢TATH», AKA BH-
CXOKHX Ha TPY6Y, CKDHHBKAX. HEKac B AOBromy migsani i samxam
2. ¥V BurmEi BogompoBigHOL Tpy6H yT- copsAMoBaHa y 6ik BHXOZY.

BOPIOETHCH BOAAHA IPOBKA, AKA IEpe- 5. KoxHa COJOMHHKA HBJIAE coﬁglo
MIKOJYKA€ BHXOAY rasiB. iz kaHajiza- BY3bKy TPY0OUKY, 3amOBHEHY MOBIT-
niitHOi cMcTeMH HA3OBHI. pam. IloBiTpAa moraHO DPOBOAWTHL TeI-
3. MeraneBuii HAKOHEWHHWK clyxmrsp  J0- BuMxy mix raxum gaxom remwio, a
AJIA COPAMYBaHHA BOAAHOIO CTPYMEHIO BJITKY He JXapKo.

* % %

Och Taka AHBOBMIKHA pigd — Tpy6a. I Aaxmx
TinpkH Tpy6 He 6yBac Ha cBiTi. CKiNIbKM KOPHCHAX
copaB pobuTheA 3 gomomoroi Tpy6! ¥V Bac Big6yiock
Junle meplle 3HAWOMCTBO 3 NeAKHMMH CeKpeTaMm
3puYaiHEEX TPy6G. BoHM Jomomorim BaM IMOCh 3pO-
3ymirm, mobaumra. I Axkmo #Akics gocaigm 3 TPy6-
KaMH Bac 3aNiKaBHJIM, TO IOIepejy 3aXONIIOKUi
ayerpiui 3i cBiroM, y KoTrpomy me GaraTro Hepos-
TajaEUX TAEMHHIb.

ManapiBka X0 BIACHMX BiIKPHTTIE TpUBAE.
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[image: image32.jpg]¥ TOCIITAX BEPYTh YYACTh:

Kypadi anns;
cinb, BOjA, BepIIKOBe MACJIO;
CKJAHKH, Yamkn, 6J10A0d, TapiJlku, JOXKH,
[iBA [ANEPOBUX CTAKAHYMKH,
KACTPY/A, KOPOK;

MOJIOYHA IUIAIIKA, IVIAMIKA AJA AHTAYOTO
XapuyBaHHS, MeH3ypKa;
mijcTaBKa ANA H€lb, JepeB’AHI NANMYKH,
MeTaneBa MANHIT;
XOJIOAHIBHAK 3 MOPO3UIBHOKI KAMEPOIO;
tden, nunococ abo BeHTHIATOP;
rasoBa IJHTA, DATbHUK;
onisens, diomacrep, JiHifika, kiaeit, KapToH,
apxym namepy, Gap6u, MeHITHK;
AsepkaJyio, rpebinens, kopoboyka, MarsiT;
TOHKA I'yMOB& HHTKA, KOTYIIKA HHTOK,
I'Bi3/IKH, IMIMATOK NIEPCTAHOI TKAHHHH;
CcBiYKa, CipHAKHA;

HOKHIl, OUraHChKA TOJKa;

2 M’AYMKHE A1 HacTiILHOrO TeHicy, MeTajepa
KYJIBKA, [epeB’SHA PAMKA;
COHIe, eJeKTPHYHA JAMIOYKA, MiCOK;
TOAMHHMK i3 CeKYHJAHOIO CTPiNKOIO;
10HI yuTaui, ixui 6aTeK® TA menaroru.
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Tparmesa gitm ao6aAaTh 6iabme, Hix icru. Hy, akmo i He Bei, To, B ycakomy
pasi, 6araro xTo. 3 pajicTio cupHiiMaeThCA 3BHYANHO NPONOSUIiA IIBAAIIE 3aKiH-
YYBATH CHiAHOK i MTH GABUTUCH y AKICH irpH. A OT KOJIM BaM KaKyTh, M0 BiKe
yac OPUOMHHUTH HiKaBy rpy, Tpeba MHUTH pYKH i cifaTm 3a cTix, me ocobamBOro
eHTy3iasMy He BUKJIUKae. OfHAK icTw Heobxigmo. I:xa KomMmencye BTpaTH eHepril
oprasiamy, B ToMy 4mciai # Ha irpu. Ta AKmo GPYyKTH # oBoYi GinbmicTs miTeit
icTh i3 3a/JOBOJIEHHAM, TO CYIM, Kalli, AWNA mogobalThea AajleKo He BCiM. A THM-
JacoM Kyp#Adi ANNA JysKe KOPUCHHHA NPOAYKT XapuyBaHHA. ToMy dacTo BaM mpo-
TOHYIOTH HA CHiIaHOK A€YHi, OMJeTH if OpocTO AMNA, 3BapeHi KPYTO i HEKPYTO.

JlexTo 3 Bac y»Xe HaABHHBCSH CAMOCTiHO roTyBaTH IPOCTi CTPaBH 3 A€Nb, a BCi,
6e3yMOBHO, BMiIOTh aKypaTHO OOYMCTHATH 3BapeHi KpyTo AHNA BiJ IIKapaJylIH, Bij-
Ainarea 610K Bif JKOBTKAa.

Viupojos:xk 6ararbox poKiB JaTHHCbKA MOBa BBAXKAJIACH MizHapojgHOW. Bei minai
BiZloMOCTi, HAYKOBI MOBiJOMJEHHS NHUCAJH JaTHHCHKOIO MOBOK. JIaTWHChKE IpH-
caiB’a «Ab ovo usque ad mala» (BuMOBIANOCHE TAK: «ab OBO YCKBe aJ MAaJa»)
OYKBAJAbHO O3HAUAE «Bif AN Ko A6MYK» i cBOIM MOX0JKEeHHAM 30008’ A3aHE PHM-
JsAHAM, AKi iy DoYmMHAIM 3 #emb, a BaKkiEYyBadTH GPyKTaMd. ¥ OePeHOCHOMY
3HAYeHHi me# BUpas ciiJf posymiTm Ak «Bixg movartky go kimnss. Ilo x, mounemo.

3pigku 6epyrhea kypsui aina? fcma pig, iX Hece Kypka. 3 Senb BHIYILIIO-
oTses Kypuara. He GyaeMo TopkaTHes cynepedkH, IO 3 NaBHiX-JaBeH HeMOKOila
BueHHX-isocodis: mo 3’ABMIOCH paHilme — KypKa 9y aine? [JoK¥ mo BaM BakKo
3 yoeBHEHICTIO cKasaTH, XTo Mae paniwo. [Ipucais’a «fdinsa Kypky He BYaTh» BiJ-
Jlae mepesary Kypui. Aje Mmu cupobyemo 3’scyBaTH iHINI, He MEHII IiKaBi mHTaH-
HfA, OB A3aHi 3 AWNEM.

BAU3BKO TPHOX CTONITH TOMY aHIIilchkmil muchMenHUK [xcoHatan CBidr Ha-
nucaB KHMKKY «Mauapu ['yinisepas . {i ia 3aoBOIeHEAM UnTAMM Bami mpagixyci,
mixyci, 6arpkm. 3as3Apio BaM, MalOyTHIM YATadaM, THM, XTO Iie MaTHMe BEJHKY
HacoJoAy Bix sHalloMcTBa 3 DpuUrojaMu repoiB niei 4yynoBoi KHHMIKKH, Oyje




[image: image34.jpg]XBHJIIOBATACH 1 pajfiTé pa3oM 3 HEMu. Xi6a He HikaBO, HANpPHMKJIaJK, 3’ ACYBATH
npuwunEE yBap Mix Jlixinyrielo Ta iMmumepiero Baedycky. A BumyBaTens ychoro —
yka3s immeparopa Jliminyrii, axumif 30608’ A3yBaB ycix miggamux mig 3arposoio
CMepTHOI Kapu po36uBaTH KypsAdi AWNA aumre 3 rocrporo kimng... IIpmumna kpo-
BOOPOJHUTTA i cupaBAi «Kypmi Ha cmix». Cam I'yiaaisep, upupojHO, BBa)kaB, IO
HaBiTh HempaBHJbHE DO3B’A3AHHSA IHOTO NUTAHHA € CMiXOBHEHHUM IIDHBOJOM IS
CBapoK, CyTHYOK i Bifin. Bubip kimm#a, s sxoro cuijg poséuBarm saiine, — copasa
xasflceka. 3 AKOro XO4Yell, 3 TOro ¥ posbuBaii. Ajle Bce X TaKkH, 3 AKOr0 KiHIA
siine poa6uTH Jderme? Posp’ssary e 3aBfaHHA BaM JONOMOKe BHOIp mpaBHIBHOL
TAKTHKY Oif dac «6araniil Ha BapeHUX AUOAX», SKI TAK YacTO BUHEHMKAIOTH 3a
CHiJaHKOM.

Jocaix 1 «IMOEIUHKH» HA BAPEHUX ANNAX

fx xpame JiATH: HaNAJATH Ha
TPOTUBHHUKA YW YeKaTH HAajay ca-
momy? Bubpatm Benmke sfine um
Manenske? TpuMaTy iforo rocTpum
UM TYIUM KiHIEM 0 OpOTUBHUKa?
Ock OCHOBHI DHTAaHHA cTpaTterii i
TAaKTAKA B TAKOMY IOEIMHKY. Bam
noTpi6bHi 6yAyTh KypAdi AN, 3Ba-
peri kpyTo. [IpoAykT HefemeBHi,
npore He }xKypiThed. PesymsraTH 0-
cHifiR He BIJAMHYTH HA CMAKOBi
AKOCTi Bamoro CHiaHKY, & B padi IepeMOrHA aleTHT HABITHL 3pocTe.

Bynemo BBaskaTtu, mo siinA BA BUOpasH abCONIOTHO OJHAKOBI — i 3a poa-
mipomM, i sa ¢opmoro. [llkapanyna y HAX OJHAKOBO MinHa, TOGTO BHTPHMYE
OJHAKOBY CWIY yAapy. Baapre afing pisEHWMYU KiENAMA: OfHe — TYIHWM, APyre —
rocrpuM. Cund, mo AioTh 3 60Ky ofHOro AfNA Ha inme, — piBai. 3akoH piBHOCTI
xii i oporupaii Bigkpus me B 1686 poni BenMKHd MaTeMaTHK, MeXaHiK, aCTPOHOM
i @isuk Icaax Hpioron. OTxe, pe3yJbTaT 3ajeXKHUTh TIIBKH BiJ dopmm yacTuH,
AKi cTHKaoThCA, — Tymoi i rocrpoi. IToBropire pocain kinbka pasiB i B mepe-
KOHAETECh y TOMY, IO 4YacTille po30MBaeThCcHA TYIHMH KiHenp AMns.

«BunHa» TyT pisHa KpUBH3HA HOBepxHi. MoXIHBO, Ile Bif6yBacThCA mie i TOMY,
mo B A#ni 6in8 Tymoro KiHDA € «OOBiTpAHMHE MimoK» i yepes Hboro mei 6ik
AOAAaTKOBO BTPAYAE MiIHIiCTh.

HMificHo, BUrifHime 3mMaraTucs, TPUMalo4Yd AWNe rocTpuM KiHmeM A0 cy-
mepHWKa 1 HalaJalo4y| IepIIaM.
Taka TakTHKa Jae JONATKOBHH
maHC HA HepeMo-





[image: image35.jpg]Ty, HaBiTh AKIIO0 NPOTHUBHHK AOCBiAYeHM# i Tex 0’€ TrocTpUM KiHOeM AUNA.
AKTHBHA NOBMNIA JACTh BaAM MOJKJIHBIiCTh BAAPUTH AlIe CYUPOTHBHHKA TPOXH
36oRy, Ae popma AiNA B)Ke iHma (KpMBHU3HA MeHIIA) i MKapajJyna po3buBacThCH
Jerme. PeaJlbHO BUKOHATH YMOBH JocHiny (ofEakoBi ¢popma, posMipu i minHicTs)
nyxe Bamko. Tomy morpi6uui o6aik 6araTsox gocxaifie. Ilopasy, xoxm y samomy
MeHI0 OyAyTh BapeHi AHWNA, 3aOpONOHYATe cyciZaM IO CTOJY HMOBTOPHTH AOCIIZ i
He NoJxiHyi#iTech sammcaTy® #oro peayabrar. TifbKH HA OCHOBLI Beawkol KiXBKOCTL
OfepPKAHAX NaHHUX MepeBipAeThesa 6yAb-AKHNA TEOPEeTHYHHH BACHOBOK.

Jlna nopoBejeHHA MOCHiAiB BaM moTpi6HO Gyne Garato kypsaumx fens. [lepm
Hi& IX KynmTH, ciaif 3HaTH, CBixi BoHM uu Hi. MoxHA Ooe 3pobUTH, He PO36H-
Bajoun sitne?

Hocxix 2 AK BU3HAYHTH, YH CBIKE AUIE?

Onycrits cupe aine y Bogy. SIkmo BoHO TO-
He, TO cBixke. SIKmo cnimBe — 3incosase. Piu y
TOMY, IO OpH TPHBajomMy 36epiraHHi B Temaomy
micni B a#ni Big6ysalThcA OpPONECH PO3KJIALY
6inka i )xoBTKa. BOHH CYynpOBOAKYIOTECA BHALIEH-
HAM rasy, AKHA JaCTKOBO 3BiTPIOETHCA KPi3b Api6-
HeceHBKI mopu B mKapaxymi. fiine germae i y Bogi
CITMBAE.

Te, m0 rogATHCA-AJA AOCIHiLY, He 3aBXIAH
LiAXOXATH AJA DpaKTHYHUX nijgeit. He npuiifere
K BH B MarasmH a6o Ha PHHOK 3i CBOEI KacTpy-
JIel0 3 BOJOIO HmepeBipATH, 4u CBLIXKi aiina? A me
MoxHa, 6yBa, 3pobutu mpocrime? B cmeniaii-
30BAHAX MAaraswHax, Je OpoxaloThca Ainsa, Mae OyTH
OBOCKON — NPOCTHI NpAJajR AJA BHIHAYEHHA TKOCT
A€nh NPOCBIYYBAHHAM eJEeKTPHYHAMH JaMIOYKAMH.
OBockonm Mo:xHa moGaumrH ¥ y Giosoriummx jsaboparo-
pisx Ta imkybaropax. (ImkybaTop — cmemianbee npH-
MiImmeHHd AJA MTYYHOIO BHBEJEeHHA OTAIMEeHAT). Ale
Ay7Ke JacTO OBOCKONIB ¥ MarasmEax i Ha PHHKAX HeMae.
Ilpunan MoxHa 3aMiEMTH. BispMmirTs fiine B pykm i
TMOAUBITHCA KPish HHOrO Ha COHNe a00 CHABHY eleK-
TPHYHY JaMOOYKY («Ha mpocsirT»). Axmo aiine mpo-
cBiuyeThCdA, IHAYATH, BOHO CBiXe, AKIIO TeMHe — 3i-
ncosage. I'ag, Mo yTBOPHBCA B 3incoBaHOMY AMNi, 3MeH-
mye #oro mpo3opicTs.

Or:xe, BH KyouaIH cBiki ailinga. Temep Tpe6a mogymaTH,
AKX X OUIAMHA JOHECTH /O Bamoi AoOMalIHbO1 JabopaTopii.

OBannHa dopma aling He Ma€ ropM30HTAJbHHX JinA-
HOK, IO YTPYAHIOE Horo crilike monoxxenus. Heobxigao
6araTo TOYOK JOTHKY 3 Pi3HHX CTOpiH, mMo6 He MOIMKO-
AUTH OpoAyKT. I{o TOro X, 9MM 6isbIne TOYOK JOTHKY,
THM MeHIOHH THCK AMNA Ha NOBEPXHIO, THM MeHIIHi
PHBHK 3JIaMaTH HOro KPHXKY IIKapaJyny.

s nporo iCHyOTH cmemiajJbHI JOTKH. A AKOI0-ix
HeMa, TO MOKHA CKODHCTATHCA KOIIHKOM 3 THpCOio a6o
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[image: image36.jpg]3IM’ATHM IamepoM, je KOKHe #AlNe JIeKATh OKPEMO 1 IPH MOMKIMBiH Tpscui He
3imroBxXyerhcA 3 cycigHiMm. Ypapu npuiimaroTh Ha cebe manip a6o tupca. Ha
HeBeJHMKI BifjcTaHli «HIKHY» HOKYIKY MOKHA IePeHECTH M y HOJieTHIeHOBOMY
makeri, 3aB’A3aBIINA HOro Tak, 106 KOKHe sAiile JeKalo HePYXOMO.

By nmpmBecsn Aing 1ooMy, i BOHH 3/{ajucs BaM JAyKe MajJeHbKUMHU. Sk ysHaTH
ix 06’em?

Y BeJMKHX OPOCTOPUX HPHUMIIIEHHAX JIErKO JUXaTH i HpanioBaTH. ¥ BeJIHKOMY
06’emi G6araro mosiTpsa. 06’eM KiMHaTH BU3HauMTH HeckJagHo. Tpeba BuMipaTH
JIOB/KHUHAY, MIAPHHY i BHCOTY NPHUMIIEHHA i nmepeMHOXHUTH ix. IIpocro Tex BUMi-
pATA 06°eM KOpobkH cipHUKiB. 06’eM AMNA TiHIHKOO BEMIPATH He MOKHA.

Tocaxin 3 SIK BUMIPATH OB’€EM SUIISA?

Haitmpocrinre meit focmijx mpoBoguTH, BH-
KOPHMCTOBYIOYH IMAPOKY MipHY CKIAHKY (MeH-
3ypKy) 3 Bogowo. Hauaumiite B mocyamuy xoc-
TaTHBO BOJAM i BiAAMiTBTe moyaTKoOBHM ii pi-
BeHb. OmycTiTh y BOAy sAline i mosmadre HO-
BHH piBeHb BOoAW. 3MiHEHHS PiBHIB BOAM Bij-
noBizae o6’emy sitnga. ko morpibrol MeH-
3YPKH HEMae, MOXKHA CKOPHCTATHCH MOJOY-
HOI0 IUIAIIKOIO JAJIH AUTAYOro xapuyBanud. Ha
il cTiEKax, AK 1 HA CTIHKAX BUMipIOBAJIbHUX
OOCY/HH, € IIKaJa HOAIJIOK, Mo IoKasye 06’eM pijusn. 3posdyMmijo, Aine He BJise
gepe3s BY3bKY IIHHKY Takol IVIANIKH, aje NbOro i He ciaij pobuTn. 3BMyaiiHy
CKJIAHKY, BOIEPTh 3allOBHEHY BOJO0X, IocraBre Ha ramboke 6ioane. Konm Bum
omyckaTmMmeTe Aile B CKIAHKY, 3 HbOPO BUXJIOOHETHCA Bofa. 06’ em niel kinbpkocTi
BO/JHM JIOPiBHIOBaTMME 006’ €My AN, S3aJUOIATHCA TIIBKH NePEJUTH BOAY 3 Ouioansa
4Yepes BY3bKY MUKy y INAMKY 3 moginkamu. IcHYlOTH Takox iHmi cmoco6m
BH3HAYeHHA 06’emy sina. Ilogymaiite Hajy HuMu caMi.

K IIJIE SUIE MOKE NOTPATINTH
¥ MOJIOYHY IJIANKY?

3BHuaiiHe fAiine, 3BapeHe KpPyTo, B MOJOUYHY IJIAMKY ca-
MoOcCTiiHO He mpoiige. Ajle KO 3HATH 3 HHOTO MKAapalnyny,
3JIerKa 3Ma3aTH BePIIKOBMM MACJIOM i IIOKJACTH TOCTPUM KiHIeM
Ha MUHKY IVIAMKA, TO TLIBKM OA TOCTPA YACTHHA AHIA ONH-
HHUTHCA BCepeAuHi. A HaM XoueThcs Bee AliNe, He po36MBaIOUM HOTO
i He TOPKAKUYHCH PYKaMM, ONYCTATH Ha JHO MAAMKH. [[as nsoro
HeoOXi/JHO BUAJATH 3 IIAMKA YJaCTAHY NOBiTps. CKIAAITH BY3h-
Ky IanepoBy CMYJKKY KiJbKa pa3iB y3/I0BK il JOBXKWHY i mMiATATITH
3umay. Taxy mamepoBy ckinmky onycriTs y miaamky. Iluiiky sa-
KpuiiTe OYMINEHUM i 3MasaHUM Iepejy THM AineM. ¥ Mipy aro-
PAHHSA DaNepy Aile BTATYBATAMETHCA BCEPeUHY IJIANIKY i BIaxe
Ha Ii fHO.

Koau manip ropurs, Bid HarpiBae noBiTps B muamni. Big va-
rpiBaHHA BOHO DO3NIMPIOETHCH i YaCTHUHA HOro BUXOAMTH Ha3O0BHI.
Tuck 30BHINIHBOrO MOBITPH, BHABJACTHCH, € OiABIIAM 3a THCK
TOTO, 10 3aMHITHI0Ch y maamni. ITig aiefo pisawuni Tucky (330BHi i
BCepe/[MH1) AiIe TPOXH CTUCKYETHCA i caMe BTATYETHCA B IIAIIKY.

(==
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[image: image37.jpg]By npunecan aiua pogomy. e ix sbepiratu? 3pyumime y cmemiaabEHX
BiUKax Ha JBepUATAX XOJOJUJIbHHUKA 260 B 6yAb-AKOMY HPOXOJOAHOMY Micmi. A
[0 CTaHeThCH 3 ANeM, AKIIO IOKJACTH HOTO B MOPO3HJBHY KaMepy XOJo-
AunbEUKA?

Tocxix 5 3AMOPOYKEHE AUIE

TloxnaxiTh ABa CUPHUX AUNA B MO-
PO3MIBHY KaMepy XOJoJAMJAbHUKA. Born
3aMep3HyTh. IX 6iMKH i KOBTKHM cTaHYTH
TBepAMMH. Bil cHIBHOTO OXONMOMKeHHSA
Aina TpicayTs. Yomy? Boma meoaminHO
BXOAUTH O CKJAAy AWNA. 3aMepa3arodw,
BOHA II€PEeTBOPIOETHCA HA JIiJ, a JiJ 3aB-
xau s3afimae Ginpmmii 06’em, Hik BOAa,
3 sixoi BiH yrBOpuBeca. JIsoay TicHO B
paMKax mMKapajJynd, i HiIIO He MoOXxe
crpuMaTH #oro posmupessa. Koam, Ha-
UpHUKJIAJ, ¥ MajJeHbKi TPiIUHK ripchKUX
Imopiz momajae Boja, TO OPH 3aMep3aHHI
Jix, AKUHA yTBOpHBCHA, pyiHYE creui. o
Ias HbOro cjabeHbKa mKapaaynal!

3abepirs 3 MOpPO3UABHOI KamMepu TPi-
cHyTe #ine i MOKJaxiTh #ioro, mob Bij-
TaHyJg0, Ha Gnaioxane B kimuHari. Yepes
AeAKHHA yac AiNe 3HOBY CTAHE «ILIAM».

Hi, mu itoro He ckueinu. Jlix poara-
HYB, | AliNe MOCTYNOBO NOBEPHYJIOCH [0
CBOro MOYaTKOBOTO 06’emy. Buamma mgi-
JIMHA 3MEHITHIACA HACTLIBKH, IO CTaka
Maiiske HemomirHowo. OTike, mMKapaxyna
Mae NeBHY NPY:KHiCTh. 3BHYaiiHO, 3HAU-
HO MeHINY, Hi)X 'YMOBHH M’ SUYMK.

Jlpyre 3aMepale Aine BisbMiTH ¥ Py-
xH i cupobyiiTe #oro o6uncTuTH. Bu Big-
gyeTe, IO 3pobuTH Ime HempocTto. ITix-
craBTe fAfne miJ CTPYMiHBb Temaol BO-
J¥ — Tenep HIKapajylla Jerko Biamins-
erpca. IlIkapanryna jno6pe HPOBOAMUTH
Teno. Haiibamxanit go ii crinok 3amep-
anaui map Bigranys. Boga crucmysiacs,
YTBOpeHa IIOPOKHUWHA JOIIOMAarae 3HATH
mrapanyny. ObunieHe giine NOKJIAXITH
y rauboke 6iiofne i cmocrepiraiite, AK
IIOCTYOBO 3aMep3/ia I'PYA0YKa 3HOBY IIe-
PETBOPIOETHCA y NPO30pHil 6iJoOK, B AKOMY MJIAaBAa€ KOBTOK. 3 HBOTO MOXMHA
npuroryBatu sieanio. He nponagarn x ninsomy mpoxykrori! Cmaunoro!

Jlisl mpoBefeHHSA IMe OXHOrO JOCHiAYy BH 3a3JajNerifb 3BAPDHJIA KilbKa FEIb
KpPyTO. 3 NEeBHWX NPHUYHWH NMPOBEJEHHA eKCIepUMEHTY NepeHeCeHo Ha HACTYIHHI
meHs. OcTHArai AXNA KOBeJOCA 3HOBY NMOKJACTH B XOJOJHMJbHMK, /¢ BOHM 3Milla-
JUCA 3 CHPHMH.

— @





[image: image38.jpg]Hocxix 6 AK PO3III3BHATH BAPEHI I CHPI SHIA?

Iloxknanire Alina Ha crix i copo-
6yiite mokpyruTH ix. TigbKH DocTa-
paiiTech, 1106 BOHM He BIAJH i He po3-
6unucs. OfHe 3 fIENh KPYTHTHMETHCH
JIeTKO 1 J0Bro, mMOKH TepTA 06 cTix He
3ynuHHATHE #oro. Ilpyre modHe obGepra-
THCHA HeOoXodYe i MIBHAKO 3YIMHHTLCH.
Yomy me rax Bigbysaerbca? fke 3
fAenb BapeHe, a fiKe cupe?

Te, Mo 3BapeHe KPYTO, ABJHE CO-
6010 cymiabHe TBepje Tijo, TOMY BOHO
Bifpasy x moumHae i xoBro abepirae
obepTaEEA. Y cHporo Alna TBepaa
TiTBKM mMKapanyma. Bmicr #oro — pin-
kmit. Kom Bu KpyTATE MKApaxyny, To
He o/[pa3y pyxaeThcH pifkuit BMicT: BiH Malike He 3B’sizaHMil 3 o6onoHKO0. Take
Alne ripmie KPYTHUTHCA i NIBUAKO 3yNAHAETHCH.

Cupe sifine po3Kpy4yeThes ripie, Hidk BapeHe. SIKmio x Horo, 3aTpaTHBIIN HEB-
Hi 3yCHJLIA, BCe K TaKU PO3KPYTHTH, BOHO Gysie obeprarumesa Jani (xou i noBiapHO)
i micasa Toro, KoM Ha AKYCh MATH 3JleI'Ka IPUTPHUMaeTe foro pykow. fiine, sBapere
KPYTO, MiCJsI TAKOrO K raJIbMyBAHHS 3yNHHUTHECA 3pady. YoMy Tak BigOyBaeTnca?

BaranbMyBaBmIH O0€pPTAHHA MKAPAJIyId BapeHOro AindA, BH OZHOYACHO 3y-
nMHAETEe HOro BMicT, MiNHO 3B’sg3aHUN 3 000JOHKOK. ¥ cHpPOMY AHNi mica#A s3yumu-
HEHHSA IMKAPaJylyu INe AeAKHH 9ac pyXaeThcda Horo BEHyTpimHA dactura. Taky
BIacTHBicTh 36epiraTd cBifl momepejHi# cTaH HABUBAIOTH iHepmMHicmio mina, a came
ABHUINe — iHnepyieio.

Hocain 7 AK KPYTHTHCH IIYCTA MIKAPAJIYIIA?

¥ cupoMy ANl IPOKOJIITh rOJKOI 3 ABOX 6OKiB HeBeJHMKi Aipouxwm,
moayiiTe B OAHY 3 HUX. ¥ 6uamone 3 Apyroi AipouKH BHIIETLCA BMiCT
adnza. Temep cupobyiiTe po3aKpyTHTH mMycTy mixapanyny. Kpyrarsca BoHa Hanpo-
ayx gerko. Ase 6inbmm cTiffKoO BOHA 06epTacThCd, KOJM ONMPAETECA HA TYNHH KiHenb.
V¥V nycroi mxapanymnd, SKINO YABHO PO3JiANTH ii BIOmepex Ha JBi YACTHHH OJXHA-
KOBOI BHCOTH, TOCTpa HOJOBWHA Oyje Jermoio i ToMy Baxua ii yactuHa (Tyma) i
3abesmeuyye Giapm crifike oGepraEHA.

CnasHOaBicHUE Mopeniasens Xpucrodop Komymb no6-
pe BimoMmil AK KepiBHUK eKCIeUIil, KOTpa MIYKaJa HafKo-
pormmit MopchKkui muax Ao Iaxii. Ha Tppox KapaBenrax —
«Hiubs», «IlinTa» i «Canra Mapia» — B 1492 pomi Bim
BUPYIIHNB Y CBOK 3HaMEHHTY HOJOPOX, AKa 3aBepIInIach
BiAKPHATTAM... AMepHuKH. YnMao TPY/AHONIIIB, TAXA 3a3HA-
s mepmonpoxiani. Mopeska cTuxis, XBopobH, ciipobu me-
MWiAKOpPeHHS] 3aBa)kajii HOPMAaJBHOMY XOJOBi eKxcHeadmii.
3rigeo 3 ogmien 3 momuperux Jjeren], Konym6 sanpomo-
HyBaB sMy4eHHM MaTpocaM «Canrta Mapiis Jus migTpUAMEKH
iXHBOTO AyXy 3aja4y, IO CTaja 3TOJOM IIMPOKOBIZIOMOIO.
Tenep ii srarors mij Haspoo «Siine Koxymba». YMoBa niei
3ajagi mpocTa, a po3B’A3aHHA TiJjHe HOJHBY.





[image: image39.jpg]3ATAYA KOJYMBA: YU MOXKHA ITOCTABUTH
KYPAYE SHIE BEPTHKAJBHO?

Hocainx 8

ITio s3azady MOpPAKH Tak i He po3r’aAsanu. 3rigeo
3 gerennono, Korym6 Brapus siineM o6 crij — mKa-
pajayma Ha TOCTPOMY KiHIi 3im’anmack i fitme Hepy-
xoMo crano Ha croiai. «KonymGose aitne» yilimio B
HAII JEeKCHKOH AK CHMBOJ HECHOJiBAHO HPOCTOTO BH-
pimerrEs npo6iemu, xo4 «xix» Koaymba sanmmmae
BifU4yTTA HeBJOBOJNEHHA: BiH 3MiHHMB dopmy ainm. A
YW He MOXKHA PO3B’A3aTH N0 3ajady, He 3MiHUBIINL
¢dopmu? BusBaseThcs, Take PilIeHHA € 1 BOHO EHa-
fGararo Jserme, Hid BigKpuTTa AMepHKH. OguH Ba-
piaHT BU BiKe 3HAE€Te: HOCTABTe 3BapeHEe KpyTo Aine
BEPTHKANBHO i AysKe MBUIKO 3aKPyTiTh Horo. IMoxm
Aline KPYTATAMeThCs, BOHO 6y/e camo 36epiraTm Bep-
THKAJbHE TOJOXKEeHHA. IIpUMYyCHTH KDYTHTHCA Bep-
THKAJBHO CHpe fiNe 3HAYHO Bajkye, aje BCE K TAKH
moxHa. Tpeba cunbHO 360BTAaTH sAiine, o6 mepemi-
marn #Horo Bmicr. Ilicasa Toro AK HiXHA BHYTPIIIHA
060J0HKA KOBTKA MOPBETHCH, BiH IOCTYIIOBO OmyC-
TUTHCHA HHXKYe, Hix 6inpm Jderkuit 6inok. Bee siime
3aBJAKYA bOMY HaOGyxe NOCHTH CTIMKOI'O IHOJOKEeHHH.
BaBx/ad Te, oo Ma€ GigbImny Bary, HaMaraoThCHA Po3-
TAaIIyBAaTH HW’KYe Bij Jermoro Aas HaJilHocTi KOH-
cTpykmii.

Bigommit momyasipuszaTop Haykm SIkiB Icmgoposna
IlepesibMaH 3a0POMOHYBAB OpPUTiHAJNbHE PO3B’sA3aHHA
sagaui Koaymba. fAiime Tpeba mocTaBATH Ha mpPOOKY
3aKynopeHoi IIAIIKH, & HA HEOTO — iHIIMI KOPOK 3
yBiTKEyTAME 3 060X GokiB BHAeakamMu. Bea ma cum-
crema (aAfine, KOPKH, BHAEJIKH) JOCHTH CTiiiKa 3aB-
JAAKYE BAXKKAM BHJEJIKAM, IMO 3BHCAIOTH.

Ax6m Ha «Canra Mapii» 6y-
JW cHeniaJbHI mifcTaBK® IadA
Aens, axi, Mabyrs, € Ha Bamii
KyXHi, TO i cupi, i BapeHi sii-
A He cKJagHO OyJjo 6 36epiraTn
B HUX BEPTHKAJbHO CKIJIBKH 3a-
BrOZHO JOBIO.

Pisui mpocri kKyxomHi mpH-
cTpoi Ta cuenmiaJbHEANR mOCY ] KO-
PHACTYIOThCHA OCOOJMBOIO MOBA-
TOX0 B JOMAIIHBOMY TrOCIIOZAP-
crei. He MeHm monynspHi He-
XUTpi KydiHapHi mpaBuia.





[image: image40.jpg]Tocain 9 YH JEITKO OBYHCTHTH 3BAPEHE
fie’ AUNE BIY MKAPAJYIIHA?

OpHe i3 3BapeHHX KPYTO AEIb Tpe-

6a BUAHATH 3 KHIJIAYOL BOLH JOXK-
KOIO i 3aJMINUTH OCTATATH B MOPOXKHINK Tapii-
ni. Jlpyre mificraBTe Ha Ay>Ke KOPOTKHIi yac mifx
CHJIBHHH CTPYMiHB XOJXOAHOI BoAH 3 KpaHa. [lo-
piBHANTE, AK ObumMIIalThCA o6uABa ahna. Te,
mo He O6JHBATIH XOJOLHOIO BOJAOK, O0UHINATH
cknageo. KoXHa YacTMHKAa IIKapalyou Hade
IpuKJeeHa X0 Oinka s#ina i BigpuBaeThcHA pa-
3oM 3 HuM. fiine, obguTe XOJOZHOK BOJAOH,
o6YMImaeThCH JIErKO, NIKApajyla BeJlHKAMA
mMATKAMH Bigfinsersca minkom. Ile Bigbysa-
€TheA TOMY, INO IIKapajyna Jo6pe IPOBOXUTH
Temno. Ilif cTpyMeHeM BOAM BOHA OXOJONXKY-
€ThCA caMa i MBHAKO BiBOAUTH TEIJIO Bijg 6i-
Ka. Binok Tex oxonopKyeThes, ajle CTHCKA-
eThCA CHABHINIe, HijK TBep/ja MKapaxyma, i Jer-
Ko Bigginserscs Bix mei. [Ipm moBinbHOMY OXO-
JOMKEeHH] mKapanyna ains i 6i10x ocTHranTh
OZHOYACHO, & TOMY NOTpi6HI Ginsmi sycwins,
mo6 ixX poaginmrH.

x % %

Kypka, Bucumpxyoun afing, HiKoJH He Po3JaBHUTh (X, a c1abeHbKe Kypda JErKo
poabuBae siine, KON HacTae yac BuGuparucs 3 Hporo. Xiba me He fUBHO?

Konnm BIOMA rOTYBATEMYTH CTPABHM, BUKOPHCTORYIOUH CHDi AN, MOmpociTs He
BUKHAATH IKapanyny. BoHa BaM 3TOAUTHCA AJA JOCIHIAY. i cxix mpomumru i
BHCYIIHTH.

Hocxin 10 KYPYA € CWIBHINIAM BIJI KYPKH?

IMocTyxkaiiTe Mo mMKapaxymi He Ayxe
rocTpo 3aTo4eHHMM oJjiBmem. CoouaTky ia-
30BHi, a moTiM 3cepegumHH. Bu mepexkoHa-
€Tech, 0 PO36HTH IIKapaJyny AlnA scepe-
AWMHHE 3HAYHO Jerme, Hix issoBHi. Hega-
PEMHO KOHCTPYKIii Mix omopamm crapo-
BHHHHX MOCTiB, MEPEKDHUTTHA HaJ BXOJaMHU
: B 3aMKH POOMJIH AYTONOAIGHHM-
MHA (BOHM Ha3HBAKTHCA apKa-
mu). Bygpisensmi marepianm,
AK i mKkapanxyna aiinsg, Jerme
BATPHMYIOTH CTACKAHHSA, aHINK
pPO3TATYBAHHA.

Cad—
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[image: image41.jpg]Hocaix 11

SAUIE «B OBINMAX» CTPYMEHS

IlocTaBTe NJIOCKY TapifKy 3 HeBeJIMKHM HAXHJIOM B pa-
xoBuHyY. IlokgajgiTe Ha Tapiliky 3BapeHe KpyTo Aiine. Bomo
ckodyBaTHMeThcA. Bigkpuiite KpaH xonoaHol Boxm. B Te
micne, kyAn 6’¢ cuabHUE CTPYMiHB, HOKJaAiTh Aiine. I, o
nuBo! fifne me cKOTHThCA 3 HAXWIEHOI TapiJku. Bakpuiite
KpaH, i siine, HiI6W 3BiTBHAOUYHCH Bif «06iHMiB»
CTPYMeHHA, CKOTHUThCA BHM3. SIKI[O HAXWIHTH Ta-
pPinKy cmiabHime, TO CTPYMiHBb 3MOKEe BTPHMATH
TITBKH MyCTy mMKapanyny (aine-mycTymky).

SIxMM YMHOM CTPYMiHB BOAM BAep:Kye siine i He
Rae oMy croruTmcs?

IITo BinbyBaeThCsA, KOJH BoJa 06TiKae sime?

SIxmo garoguHa OiKHUTH IO BOJAi, BOJAA YHMHHTH
TakWi ke omip, AKUHM BifdyBae TO#, XTO CTOITH
HepYyXOMO Hepej HOTOKOM, IO GiXHUTH IPOCTO Ha
HbOTO. AHaJIOriYHO HEpyxoMe siine, Ha fKe Hajaec

CHUJIBHUME CTPYMiHbL BOJAM, 3a3Hae Takol k il BiJ moroxky. Boma BTpmMye siime
BcepenuHi cTpymMens. Ile o/lHa 3 MPUYHWH, AKA 3aBa’kac CKouyBaHHIO A#nA. Cepex
iHIIAX TpWYWH CJi/ HA3BATH THCK CTPYMEHS, IO NPUIAABIIOE ANNe A0 TaApiaKH.
Cunsaui CTPYMiHb MOKe 3YNHHHTH 1 BJAepKATH Ha Micni fiine, mo cko-
uyBasock. Ciabka NiBKa BTPUMYE JHIIE MycTy OOONOHKY siins. [[MBOBHMKHI HO-
CHilM MOMHA IPOBECTH TAKOM 31 CTPYMeHAMH BOJAM, INO BHUTIKAIOTL 3 mycToi

NIKApanyI.

Jocain 12

KEPOBAHA IIBKA

3aHypre MKapaJyny-NyCcTYymKY 3 Aipouka-
Mu 6ins ii Tymoro Ta rocrporo KiHIIB BepTH-
KaJbHO Y BEJHWKY KacTpyjan 3 Bojowo. Ilorpm-
MaiiTe, IOKW BOHA, BUNYCKAOUX OYJIb0AIIKH 11O~
BiTp#A, He HATIOBHUTHCA Boxowo. Tenep, najii Tpu-
majoun il BepTUKaJbHO, BHHMITH 3 KacTpyui.
Boja TOEKOIO [iBKOIO IOYHE BHTIKATH 3 HHKHBOI
Aipouku. 3pasy k NPHKPHiiTe BEePXHIO NipOUYKY
majabneM — IiBKa mepepBeThcs. Yomy?

AKIo HUKHA AipoYKa MajleHbKa, TO MJiB-
Ka DOBEPXHEBOTO INapy BOLH JETKO BTPHMYE
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[image: image42.jpg]BOJY, KOTPa 3aJWIMAJIACh ¥ MIKapaaymi. B 6inemiit gipouni nosepxHeBui map yixe
He CHPaBJAECTHCA 3i CBOIM 3aBIaHHAM: BOAY BJEPIKaTH B IIKapaJyIli BiH He 3MOKe.
Tyt nomomarae pospijxene HoBiTpsa. 3BifxH BoHO Gepersca? [IOKH BY 3aKpHBaIH
BepXHIO AipOYKY HajJbIeM, Y MKAPaIyIy BCTHIJIA IOTPANATH MaleHbKa IOBiTpAHA
6ynpbamKa, a 3 HHKHBOI BIIMTHACH TPOXHW BOAHM. BepxHiii map Boam omycTuscs.
3BiJbHAIOCH MicIme HaJl BOJOK BCepeJHMHI IKapalyld, siKe 3aiHSJIa, PO3NIU-
POOYHCH, OyapbamKka MoBiTpsa. PaHime THCK IHOBiTPA y mKapaxymi JOpiBHIOBaB
30BHINIHEBOMY, a Tellep BOHO POSIIMPHJIOCH i Horo Tuck ynas. [loBiTpa B 6yrn6ammi
cTaso po3pifkernumM. BaiAmuio rak, mo Ha HMKHIO JipOYKy i330BHi Zie moiTpsa a
6insmuM THCKOM (aTMocepHHM), a 3BepxXy Ha BOAY THCHE PO3PijKeHe MOBIiTpPA.
Ila pi3EMNA THACKY 34aTHA BTPHMMATH HEBeJIHKY KLIBKICTh BOAM B IIKAPAJIYIIi.
BapTo BOycTHTH aTMOc()epHe NOBITPA 3BePXY, AK 0APas3y  KPish HAMKHIO AiDOUKY
nmouyHe BHTiKaTH Boja. CmpoGyiiTe BifKpHUBaTH i 3aKpHBaTH BEPXHIO AipOYKY — 3
HHKHBOI MOTedYe mepepuBYacTa NiBka. [IpuGepiTs nasens — 3i mMKapagynm BHTeYe
BCS BOJA.
Oxsak Bofa iHKOAW MOXKe i He BHTIKATH 3 BiKPHTHX OTBOPIB.

HATIOBHEHA BOJIOIO KAPAJIYIIA

Mocaix 13 ¥ BLIBHOMY II0JIBOTI

Y fAe4Hi# mKapanymi, KpiM HagBHHX
ViKe IBOX HEBEJHWKHX /[iPOYOK Ha KiHOAX,
3pobiTe yagoBixk ofHiel Jimii me Tpm Tak,
mo6 yci n’ATs 3py94HO 6YJI0 3AaKPATH Ialb-
nem oxmiei pyxku. HabepiTsh y mrapanxymy
BOJM. 3aKpHUiiTe BCi AiPOYKH MANbOAMHA —
BoJla He BHJIHBAEThcA. IliJKMHBTE HAIOB-
HEeHY BOJOK IIKapaJyny BEPTHKAJIBHO Bro-
Py. 3BepHITH yBary Ha Te, IO IOKH TPHBaE
ooxiT (HesaneXHO BiA PYXy Bropy um
BHHU3), BOJA 3 BiKPAUTHX AiPOYOK HE BHIH-
BaeThcA. Ta jmme BapTo cOifiMaTH pyKaMu
HaoOBHEHY IIKapajyly, AK 3 YCiX IPOKO-
JiB o/pa3y HOTEeYyTh BOAAHLI MiBKH.

Hessxe nomiTpsa mifg wac moaboTy BH-
KOHYE POJIb HAaJbIiB, 3aKPHUBAIOYH BHXiJ
Boxi? 3Bmuaiino, Hi. IIpocro mkapaxyna i Boga
V BiIbHOMY HOJBOTI Bropy i BHH3 HE THCHYTH
OJHA Ha OJHY, a PyXaloThcA AK oxHe Tiio. Tak
JofuHa, AKa cTrpubae HaBiTHL 3 HEBEJIHKOI BH-
/ corn, He BifuyBae JO MOMEHTY IpPH3eMJIEHHH,
IO B3yTa Yy YepeBHKH. 3aTe B MHTH IPH3EM-
JIeHHA 3 IX JoIoMoroxo xobpe BiguyBae HabyTy
MBUAKICTD.
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[image: image43.jpg]PIMIEHHSA, IITKA3AHE SAHIEM

3 AKO IBHAKICTIO MOMKHA I3JHTH Ha BeJO-
cumexi?

He pusyiiTech, 1o ne sanuTaHHA 3aaHO B PO3-
Al KEMMKKH, OIPUCBAYEHOMY A0, Buasiserbed,
o Koyim o6pucH GyAb-AKol MalIMHH, AKa pyXa-
€ThCA, CXO3Ki 3 KOHTYpaMHu AiNA, To HabaraTo aMeH-
MyeTheA omip MOBITPA, AKMY BUHUKAaE mijg gac ii
mBUAKOTo pyxy. Ilikaso smaru, mo rormux Ppey
Mpexxem, obaagEaBOIA CBiil Besocunes 0o60IOHKOIO
vy BuHrasagl sifna, sasgaru nsomy 11 tpaBas 1986
POKY 3Mir po3BHHYTH mBHAKiCTs moHan 105 kijo-
MeTpiB Ha roAmWHy Ha aumcrannii 2000 merpis. [lna
MOPiBHAHHA CKAXeMO, [0 3 TBAPWH HaWmIBujme
6irae remapn — 112 ximomeTpiB Ha TOAUWHY.

Yu me nomivajam BH, IO HiJ 9ac MBHAKOI 131K
Ha Bejocwnesi abo BiAKpWTOMY aBTOMODINI panTOM
BUHHMKAE CUABHHN Bitep. [ umM Gixbmoro 6yiaa
MBUAKICTH BAIIOrO PYXy, THM 6GiabmIon 3gaBaiach
IOBHAKICTh TbOTO BiTpy. Koo BM 3ynmuHEAIUCH, Bi-
Tep, Hade HeBUJMMKa, 3HUKaB. [lix gac izgm y
BITPAHRY MOroAy BiA4yTTA MIBHAKOCTI MOBiTPA Tijdb-
KU TOCHITIOETHCH.

Y BchOMY CBiTI MPUHHATO PO3POBIEHY AHITIH-
ChKUM KOHTp-aaMipanom ®pencicom Bodoprom vy
1806 poni mkanxy Aas ONiHKM cuau BiTpy. BoHa
HOCHTH Horo im’d. fAkmo AuM migHiMaeThca Bep-
THUKANbHO, JHCTA JepeB HePyXOMe, MOpe 3ePKaJb-
HO IIajileHbKe, TO TAKHIA CTaH MOBITPA HA3HBACTHCH
OesBirpaAM (mMTHUIL) i GepeThes 32 NOYATOK BiIJIiKy
(0 6aniB). Po3pisHsaoTh BiTep: THxmii (1 6ax), Jer-
Kui (2 6aam), crabruii (3 6ann), nomipauit (4 6anxn)
AT, n.

Ilomipauit BiTep sjifiMac mua, mamepw, XHUTAE
TOHKI riakm| fepeB. 3a Takoro BiTpy Ha MOpi BHAHO
6ini 6apamni, BHcoTa XBHJIB Jocarae 1,5 merpa.
IIBuakicts Takoro Bitpy 20—30 kinomerpis Ha
roguay. lllTopMmoBuil Bitep BignmoBigae 9 Gamam, Ha
cymi 6yBae Aywe piako. Bim 3apuBae HOKPHUTTA 3
Raxis, rae BeaHkKi fepeBa. Ha Takomy BiTpi He MOIK-
Ha DO3MOBJIATHU, NPOTH HHOTO MaiKe HeMOXXJIHBO
#WtH. 3akimuyeTheda mrana Bodopra yparamom (12
6aais). llIsugkicTs BiTpy npu umbomy 120 i Ginpime
KijloMerpiB HA TOJHHY.

Ilpunax AnA BUMipOBaHHA MBHAKOCTI BITPY
(ameMoMeTp, BiJ I'PENBKOro CIOBA «AHEMO» —
«BiTep») Jae MOKIWBICTH 3a IWIBHJKICTIO oDepradHsA
BEPTYIMKHK TOYHO BM3HAYMUTH IIBUAKICTH BiTpY.

Haiinpocrimuii BiTpoMip BH MOKeTe BUIOTOBH-
TU caMocri#uo. J[1A mporo Tpeba YKpIIHTH TOHKY
MeTaJleBy HAJHII0 HAa SAKOMY-He6YIbL BifKpHTOMY
Aas Birpy yapammi. ITanuns 6yae Biccro, Ha AKY
HaJAiBaeTbCA KiJble 3 IPUKIEEHHMH CTDLNOYKOW 1 _,

\
=«
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[image: image44.jpg]WJIOCKOI BEPTHKAJBHOIO miacTHHKo. Ilix mielo BiTpy kinkme, mo Jerko kKpy-
THTHCH, JOOOMOXe NJACTUHI 3aiHATH IOJNOKEHHS y3J0BX BiTPY, TOBTO HOKake
itforo HanpsaM. [Ipyra, ByKua ILIaCTHHKA, 3aKpillleHa Ha Oci Tak, IO MOXe BiIbHO
KosmBaTuca. Uum cuapHimuil Birep, THM CHJIbHimMe BOHa BiAXWMigerThcsa. Bifg
TONIAaHACBKOIO cJoBa «(Jiorep» — «KpUJIO» IOXOJMTHL iHIIA HA3Ba IHOTO NPH-
nagy. Vloro xomeTpykmii MOMYTH GyTH pisHOMaHiTEHMHE. JKmo BiTpy Hema, To
OJIACTHHKA, 3B’A3aHA 31 CTPiTKOI, 3aiimae GY/Jb-fiKe NOBiJbHEe HOJOMKEHHSA, a
BinbHO mifBimIeHa 1o oci — BepTHKaabHe (WA i€l BaacHOI Barm).

Birep, kKosm ioro HeMa, MOkHa cTBOpHTH. OnuH cmoci6 BM Bike 3HaeTe:
mBugme Girtum abo ixarm. A Apyrmif, AKMM YaCTO KOPHCTYIOTHCH B HAYKOBHUX
srabopaTopifx, Jae MOKJIHMBICTH CTBOPUTH BiTep MOTPi6GHOI NJs BHNPOGYBaHL IIBHJ-
KocTi 3 JonoMorop muiaococa ((peHa, BeHTHIATODA).

He Mae 3HaYeHHA, PYyXa€ThCA TiIO KPi3hb HEPYXOMe IOBITPA YM HEPYXOME TiJo
06TiKaeThCA MOBITPAM.

Y roHMTBi 3a BeIMKMMM NIBMKOCTAME BajkJHBe BCe: I NMOTYMKHICTH ABUTYHA,
i Bara MammHH, i AkicTs Jopory, i cran morojw, i 3oBHimHEA GopMa camMol MAIIUHE
(mo6 3MeHmATH TalbMYBaHHA 3 Goky moBiTpA). KoHCTpyKTOpHM HaMaraorhcs
PODHTH JiTAaKM, MOHOYHI MANIMHHM, TAPMXAONi TakmMu, mobd ix gobpe obrikano
noBiTPA.

Hocain 14 DOPMA ANNA — NPHKJA IS HACIIAYBAHHSA

Bam morpibHi 6yAyTs nycra mKapanxyma 3-mij
AWNA, M'AYAKA A TPH B HACTIABHAM TeHic, rojka
3 BeIMKAM BYMKOM (OUraHchbKa), [epeR’sHA paMKa
Bi/l HeBeJWKOI KAPTUHM, /IBi HEBEJIWYK]I Kpyrii Kap-
TOHHI NJACTHHKH, JiHilKa, TOHKA I'yMoBa HHTKA,
tden paa cymiEEA BoXocea abo mmIococ.

ITocepenuni 6iuHMX CTiHOK fA€YHOI MKapaTyId
TOJIKOI0 00epeskHO IPOKOJIITH Bl HeBeJINKi AipoYKH,
AK I0KasaHO Ha MaJloHKY. Kpish HMX mpomycTith
TyYMOBY HUTKY, KiHIi AKOI 3aKpimiTh Ha mpoTHIEXK-
HAX CTOPOHAX BePTHKAJbHO IOCTABJIEHOI PaMKM.
CrpymMiEp noBiTps 3 (deHa cOpAMYyHTe Ha IIKapalyny, HifCTaBIeHY KO IIOTOKY
MOBITPA CHOYATKY TYOUM KiHIEM, a IOTiM rocTpuM. 3BepHITH yBary, B SKOMY
BUMNAJKYy IMIKapajlyna Ha HATATHYTi# rymMoBi# HHTHi 6y/je BiAKMHYTa MOTOKOM
ToBiTPA AiKkHAWAANI. BaMiHITH AlNe TeHICHAM M’ AYAKOM, KPidh AKMHA ONPOTATHYTO
TOHKY T'yMOBY HHTKY, i mOBTOPiTH focaij. Takuii e Jocaif OikaBo JJIs MOPiBHAHHA
IPOBECTH 3 JBOMA CKJICCHHMH IUIOCKMMH KPYIJIHMH IIacTHEKaMu. I'yMoBa HATKA
IBOro pasy Mae 3HAXOAATHUCH MiX HAMH.

PeayapraTd BalIAX MOCHiJiB 3anuIIiTs y Tabaunio. B Hamux gocaifax BUHILIO
TaKe:

* @ 6; i Cxena goori s v
i opma obxyToro Tita a goanizy xR
s feuyHa WKapaayna, cIpAMoOBaHAa [0 @ 4——
HNOBITPAHOIO MOTOKY OCTPHM KiRuem il R e Ul
2. fAeuyna mkapaayna, CIpAMOBaHA [0 Q‘:}' F
{ NS S

TOBITPAHOrO MOTOKY TYNWM KiHNem

3. TewicHMH M’ AIHK W () e et

4. JIBi Kpyrai miacTHHKA ALl s ey
e e e o ——— e





[image: image45.jpg]Bu MoskeTe IOTOAUTHCH 3 HAIIMMH Pe3yJIbTaTaMH. AJjle AyXke KOPHCHO IOBTO-
puTH iX KigbKa pasiB camocriiiHo. BueHi BChOro CBiTY HaMaraoThCH MOBTOPHTH
«uy:xi» pocxigm i abo moroguTHCA 3 HHUMHM, abo cmpocTyBaTH ixX. IcTopis maykm
3HA€ YHMAJIO YYJOBHX BIJKDHTTIB, IOYaTKOM SKHMX OYyJO HOBTOPEHHS YHIXOCh

eKCIepUMeHTiB.
fAxmo Hanii pesy/pTaTH B OCHOBHOMY 306iramcs, cupobyemo noaceEuTH ix. o
BigKHAATO TiNo, AKe o6ayBasocs? Bpo3yMino, MO OPpMYMHA OBOTO — JAiA HOTOKY

TOBiTpA Ha mMoBepxHIO Tima. Koam Tino caMe pyxaeThes, TO I CHJIA BiKe 3aBaskae
pyxoBi. [[na HaGyTTA BeIUKOI MBHUAKOCTI VKe BaKJHWBO, MO0 CHJIa, AKA 3aBaKae,
6yna MeHmow0. YoMy % y APYroMy AOCTiJi Aifd MOBiTPA HA Tijo 6yja HAHMEHIIOW.
Cexper moiasarae B TOMY, HIO IOBiTpA Ji€ He JHWIIe Ha TepefHI0 YacTHHY TijTa.
Pyxarouncs 3a TiIoM, HOBITPS MOXKe yTBOPIOBATH BUXOPi, 3aKPyIyBATHCH, a MOMKE
pyXaTHucsa CHOOKiHO. YTBOpeHHs BHXOpiB Hebaskame. BoHO ymoBiabHIOE pPyx. ¥V
JPYroMy BUNAJZKY TaKe PO3TAIIYBAHHS AUWNA 3abesmeuyBaso Maifske NOBHY Bix-
CYTHICTH 3aBHXPEHB 33a]y.

Orike, MU BH3HAYHMJIH, IMO HalKpama ¢opMa Jasd o0TiKAHHA MOBITPAM — me
tdopma giina, AKke pyXxaeThca TynuM Kianmem ymepex. Taxy dopMy B IpHpOJi MaioTh
Kpamia gomyy, Garato pu6, mMopchkmx TBapuH. Ilofi6Hi o6pucHm HazalTH Kepo-
BAHOMY AMPHKAG/IIO, TiTAKOBI.

IlpueMHO TpUMaTH B pykax siine. Moro mosepxHs raagenska. IloBepxuio
JUPHIAKAOIIB, JiTaKiB HAMAraoThHCA TeX poOuTH Takoo. Hesxe i ne Mae sHaYeHHA
[JIA JOCATHEHHH BeJMKHX IIBHAKOCTEH?

Hocxix 15 NINAHKH, MO TAJIBMYIOTH PYX

36eperxiTh KOHCTPYKIilo, AKY BH BUKOPHCTOBYBAJIH YV
TmomepeIHbOMY JOCTiJi. 3MaKkTe NMOBEPXHIO A€YHOI IIKa-
panynm kJeeMm i obcmmTe ii Api6EEM mickom. [TosTopirs
jpociij, i B apoaymieTe, YoMy HIOPCTKi HOBEPXHI He BHKO-
PHUCTOBYIOTH, HAIPDHKJAJ, Y TOHOYHUX MAIIMHAX.

V Hamiii po3moBixi Opo cekperw AWNA MU IIPOIO-
HyBaJH A AOCIifiB i sBuvaiini, sHailomi, i MasoimMoBipHi
cuTyanii: He YacTO XK KJIAJEeMO ANNA y MOPO3HMIBHY KaMepy
a60 HABMHCHe obcHIacMo mickoM. Mu 3po6man me TimbKu
TOMY, W0 XOTiJW MepeKOHJHUBille MOKA3aTH AesKi TaeM-





[image: image46.jpg]HHYi BJacTHBOCTI Aiins, Ta ¥ Bac, WHI eKCHepHMEH-
TAaTOpPH, IIOCTABUTH y He3HaloMi yMOBH, mo06 BH MOTJIH
fACKpaBille BUABMTH CcBOl 34i6HOCTI HAYKOBOTO Iepex-
6auvenHa (umpormosy). OT i B HacTymHOMY JoCTifi MH
NPONOHYEMO BAM MOKAadyaTH CHpe i BapeHe AWNA Ha
roimami. T

HA «TOVTAJIII»

BispMmiTh ABa OJJHAKOBHX IAIEPOBHX CTa-
KaHYAKHA 1 OigB sSXKITH KOKHMA Ha HHUTKaX
OJHAKOBOI JOBMHHM [0 Tadudku. llaanary
OpuJamTyiiTe rOPH3OHTATBHO Ha CIMHKAX
ABOX CTiNbIiB. B OAWH cTaKaHYIMK NOKJIALITh
cHpe siine, B Zpyruii — ssapeHe Kpyro. Cra-
KaHYMKH, [0 BUCATH BePTUKAIBHO, Bi3bMIiTh
Y DYKH, OJHAKOBO BiXHWIiTh i ogHOUacHO
BiimycTiTh. Bami cTakaHYMKHM DOYHYTH PO3-
roiiyBaTuca. BoOHHM I04€ProBo BiAXHIAOTHCH
TO B OAMH, TO B Apyrmil 6ix. Takuii pyx Ha-
3UBAETHCSH KONUBANbHUM, & CTAKAHUYMKA Ha
HATKAX — MAAMHUKAMU.

Iloxu sing KadyaloThCHd HA «TPOMJa]Li»,
mocrapaiiTech BifIIOBICTH HA 3alMTaHHHA TECTY.

CIHOCTEPEXKEHHSA 3A
KOJABAHHAMHA

1. Ak BixGyBarOTHCA BiZXWIEHHA MasuT-
HUKIiB?
a) MaATHHK 3 KPYTHM afneM Bigxum-
naeTseA Gimbmre; ‘
6) MAaATHHK i3 CHpUM fAineM Bigxu-

nAeTheA Oiabiie;

B) MaATHHUKH KOJIMBAIOTHCA PAasoM
(cmEXpPOHHO);

T) cmoYaTKy BifXUAsEeThcsA 6iabmme
MasiTHHK i3 CHpUM sineMm, a moTim ia
KDPYTHM;

J{) TOUHOI BiANOBiZi He HaBeAeHO.
2. Axwit MAATHUK 3yNWHUTHCA panime?
a) MaATHHUK 3 KPDYTHM AUNEM;
6) MaATHHK i3 cupuM siinem;
B) MAATHAUKA 3yOIHHATHCH OLHOYACHO.
3. Sk MOXHA MOACHMTH XapaKTep KO-




[image: image47.jpg]JWBAHB, 324 AKUMH MM CTeRuIN? 1") piam{uﬂ B KOJIMBAHHAX MOACHIO-

a) KpyTe Aiine — Baxde; E€ThCA TUM, IO B OAHOMY cTaKaHYHKY
6) KpyTe AliNe Jermie nmepeMinmyeTh- sifife TOPKAEThCA JIHA TOCTPHUM KiH-
CcA B CTAKAHYHUKY; nem, a B Ipyromy — TYIHM;

B) BMICT CHPOTO SHIA Te KOJHBAETLCH; /1) TpaBMJIbLHOI BiJINOBi/i He HABeJEHO.

Mu nepegbavaiin, 10 BCi yMOBH ZOCIIAY OJHAKOBI JJas 000X MaATHHKIB. fiina
HaMarafrech niA6MpaTH OLHOIO PO3MIpPY Ta BarW i po3aMimlyBaTH IX y CTaKaHYHKAX
Tex Tpeba OJHAKOBO.

3a nux ymoB mpaBmJbHI Bigmosixi: 1 a; 2 6; 3 B.

OBrOBOPEHHS T'IIOTE3 BLJIA IVIMTH

Jlia 6araThoX ZOCHAIALB BaM HEOHXiHO BY-
710 MaTH 3BapeHe Aiine. Sk MpaBHJIBHO 3Ba-
putu Horo, mob6 BoHO He TpicHyso? Ha ne
KyJiHApHe 3aTIATAHHS BU, HATIEBHO, 3Halijere
BI/IMOBi/Ib ¥ TOBCTi# KyX0oBapChKiil KHU31, aje
YOMY rOCIIOAMHI MAaloTh POOATH camMe Tak, Bij-
TOBi/{b OBENETHCH IIYKATH CAMOCTiHHO.
aX Ipo NPUTrOTYBAHHSA CMAYHOI i
Ki HAIIMCAHO, [0 ANNA HEKPYTO
i KpyTO CJiJ BapuUTH BiJ TPHOX A0 JAECATH
XBUWIMH y KMIUIAYiH nigcoseniit sogi. Yomy
nigconenii?

Hywmo Bignosiab mykaru pasom. [lram
HOMIYKY TAKHMA:

1. [IpoBegeMo Kixpka ZOCIifiB.

2. 3po0MMO 3 HAX BUCHOBKM.

3. Ilocrapaemoch ix ysaraibHUTH, BH-
CYHYTH IPHIYIEHHA, AKe NepeBipEuMO HO-
BUMH JlOC/HifaMu.

TakuM € mMAAgX GyAb-AKUX HAYKOBHUX
MOMIYKiB.

Hocaix 17

Habepirs y kactpyaio sogu. O6epeskHO ONycTiTh TYAM CBixe cupe Aiine. Boro
moTOHe, i HiYOro He3BMUYAWHOTO B MHOMY HeMa: AWle HabaraTo Bakue BiJl BOAH.
HabepiTh CTOJOBY JOXKKY COJi i, MOMIiIIyIOuYH, po34uHiTh 1 ¥ BoAl. Axmo Hivoro
He 3MiHWJIOCH, JoJaBaiiTe ciJb JOTH, IOKH Aline He cinjuBe. Xiba He JUBHO — ¥
cosoni# Boal aine cnamsaec. HeBike sBHYaliHa KyXOHHA CiIb Ma€ AKyCh YapiBHY
cuay, mo migHiMae sitne 3 gua? Came Tak. Yum 6inbmre coni po3UYWHEHO Y BOJXi,




[image: image48.jpg]THUM pigmea rycrima. IIpomMiKKM Mi YACTHHKAMH BOJHM 3aNOBHIOIOTH YaCTHHKH
coui. I'ycTuHA YyTBOPEHOro BOJHOIO PO3YHMHY THM Oinbma, YuM 6Ginblle B HEOMY
posumEeHo coxi. Komm rycrmHEa po3umHy JOpiBHIOE T'YCTHHI 3aHYPEHOTO B HBOIO
AUNA, BOHO CIOJIMBAE i 3HAXOAUTHCH ¥ BoAL. FIKImO ryctuHa 6inbma, sifne BUIITOB-
XyeThes HAa MOBEPXHIO, IIaBae HA BOJI.

Y nyxe coJioHi# BOAi, cosoHimil Hi)k 3BMYaiiHa MOpPChKA, HABITH JIOJWHA HE
ToHe. J[{[mBoBM:KHAM € UepBoHe MOpe — €IWHe MicIle Ha 3eMJi, /e B [bOMY MOMKHA
mepekoHaTHcsa. Boja foro raka cosoHa, mo # Ti, XTO He BMi€ IJIaBaTH, MOXYThb
CTOKiffHO JekaTH Ha WOro MOBEpPXHi.

Tinoresa (MpHNymeHHs) Nepuia:

Boxy Tpeba coxuTH ANA TOrO, M6 Aline
mix wac BapiHHA He TOpPKaJocA AHa (He
C 4 poabmirocs).

CIJIb ¥ POJII JJOKKHA

Hocxix 18

Jl1a mpoBeleRHA JOCTIAY 3HANOOAATHCA BeJIH-
K& KACTPYJIfA, FOJHHHAK i8 CEKYHJHOIO CTPil-
KO0, Ta30BUH MAJbHAK i YHCTA KYXOHHA cinb « EKcTpas.

Po34uHEITE Yy KacTPyJi 3 BOAOK TaKky KiJbkicTs coui,
mo6 cupe Aine cmamBao. fine Tpeba BUHHATH, a Kac-
TPYJIIO 3 COJIOHOIO BOJIOIO IOCTABATH HA BOIOHB. 3BEPHITH
yBary He TiJIbKH HA 9Yac 3aKUOAaHHS BOAM, a U Ha Taki
i#foro oco6JMBOCTi: YA PiBHOMiIpHO YTBOPIOIOTHCA GYJIb-
6amku Ha Beid nmoBepxmi? Ym oaHAaKOBI poaMipH yeix
6yapb6amok? Cos0OHY BOAY, IO 3aKHMmiia, TpebGa BUIUTH,
KaCTPYJ0 BUMHTH i oxosoxuru, Habparu B Hel CTLIBKH
2K 9HCTOl BOJAH, AK i B mepmomy Bumajgky. Cresxaum 3a
HarpiBaHHAM Ha TOMY X BOI'HI 4HCTOL BOJAH, 3HOBY 3Bep-
HiTH YBAry He TiJbKH HA yac 3aKHIAHHS, aje i Ha iforo
XapakTep INOPiBHAHO 3 KHNiHHAM COJIOHOLI Boau. Um He
OOMiTHJIHX BH, II0 HadBHiCTH coJi y BOAi cupusAe Giabm
criikomy, piBHOMipHOMY ii KHOiEHIO?

Tinmoresa gpyra:

Cinp cupasie piBHOMipHOMY obirpiBam-
’ HIO AN, MO 3aXUINAE MKApaJlyny Bix
® PO3TPiCKyBaHHSA.

Bmacre, HABiMO, HANWBAIOYH rapAdYAi Yail y TOBCTY IpaHYACTY
CKJISHKY, HEOXMIHHO Ilepej UM y Hei CTaBIATH MeTaleBy Joxedky? ToBcre ckiIo
MOBiJILHO Tepejla€ TeILTo Bif AHA CKJIAHKHM 1o il cTiHok. Ile Moxkxe mpH3BecTH 10
HepiBHOMipHOTO 06irpiBaHHA HHKHIX Ta BEPXHIX YaCTHH CKJIAHKH, i CKJIO TpiCHEe.
Meraan gobpe i mBHAKO mpoBoAsATh Temuo. [lo Joxedni Temao ImepejaeTbcA
BepXHii 4acTHHI CTIHOK CKJAHKH, i JHO Ta CTiHKH HATPiBAaIOThCA MaiiKe OJHO-
wacHO. Jlokeuka pATYE CKAAHKY. POJb JOKEUYKH B ONMMACAHOMY JAOCHifi BHKOHYE

PO3YMHEHA Y BOAL Cilb.
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Hespaxarouy Ha BClIAKy obeperxHicTb, HOB’ A3aHy 3
AOCTABKOIO AE€Ib, BCE K TAKHM iHKOJH TPAIIATHCA Tpic-
HyTi. He mocmimaiiTe roryBaTn 3 HuX sicdnio. BoEE Bam
3pagobaATECcA AAA Jgocainy. OnHe TpicHyTe Aline mo-
KJajJiTh y KACTPYJIO 3 YHCTOI0 BOJOI0, & PyTe TaKe K —
Y KacTpyJio 3 COJOHOIO BOJOI0O i mocraBTe o6mABI mO-
CYAMEW HA MAaJ®# BOTOHL. ¥ cONOHil BoAi B TpicHyTi#
YacTHHi AWNSA MBHIKO YTBOPHTHECA MpoGKa 3 6inka, mo
3rOpHYBCH, i BOHA 3aKyNOPHUTH TPimuHy. Bixsma gac-
THHA BMicTy AMNA 3aJMIIATHCH B IIKapaaymi. Y Kac-
TPYJi 3 4YACTOXO BOAOI0 3HAYHA YacCTHHA BMIiCTy AHRLA
ONUHHATHCH y BOMI.

Timoresa Tpers:

HaasgicTs coxi y Boai
OPH3BOAUTE 0 Kpamio-
’ TO 3ropTaHHA 6iaKa.

. Six 6auure, rinmoresu pismi. A mo B AyMaeTe 3 NHOTO HNPHEBOAY?
Axi pocnizm B xXorTinm 6 DpoBecTH, mMO6 HMiATBepAHTH UM CIPOCTYBATH 3allpo-
TOHOBaHI Teopii? A MOXKJIWBO, ¥ Bac € BiIacHe npunymernaa? [logymaiite, Ak #oro
mepeBipuTH. ¥ BCiX JabopaTopifix cBiTy. mepeBipKa WyKMX Ta BJACHHX Timores €

YH He OCHOBHHM 3aHATTAM HAYKOBHUX NIpPaNiBHUKIB.
* * *

¥ nmocnifax cuemiaJlbHO CTBOPIOIOTHCA YMOBM IS MOMYKY iCTHHHHX OPHYHH
ABMMmMAa. Y (GoKycax, HaBIAKH, CIPAaBXKHI IDAYMHEHA ABAINA, AKEe MU CIIOCTepiraemo,
HaMaraoThcid TPUXOBATH BiJ IiaAjfadiB. 3AMBYBAaHHA i 3aXOIVIEHHA — HaWKpama
Haropoga BUKOHAaBHEBi (okxyca. ToMmy GOKYCHMEHM He JIO6GIATH POSKPHBATH CBOIL
TAEMHHLI.

Hamwum yaTauaM AK HaropoAy 3a iXHIO mpanio M OPOOOHYEMO NiKaBHii GoKyce,
Ipo AKMH He TiIhKM PO3MOBIMO, a i PO3KPHEMO HOro TAEMHHILIO.

DOORYC

CIYXHSAHE AHIE

Ilepex BamMu BUCOKa CKJIAHA IOCYAHMHA i ABi BeJIMKi OJHAKOBI YalIK# 3 BOZAOIO.
Bu sBepraeTech A0 ruAjfadiB i3 sammranEaAM: «Ha Aki# Bucori Hakaxkere AMII0
mJaBaTé y BHCOKi# mocyamni?» Ilosmagaere ¢iomacTepom BKasaHe micue. IloTim
HAJIABAETE y IOPOKHIO CKIAHY NOCYAWHY PiiMHY 3 OofHiel yamkm, a Aaki aKkypaTHO
3IHMBaETe MO cTiHKAX piaumEy 3 apyroi. Ilicia msoro ayske obepeXHO OIMYCKAETe B
nocyauey fiine. CIoOYaTKy BOHO ONYCKAaEThCA TPOXHM HUKYe NO3HAYKH, ajle IOTiM,





[image: image50.jpg]TPOXH <«TOBaTaBIIMCh», TOYHO 3aiMaec
BEA3aHe Micle BcepeJHMHI DigAMHH, X049
TOCY/{MHa 3allOBHEeHAa IO caMi BiHIA.

Cekper (okyca monsarae B ToMy, 1o
CIOYATKY BH HAJIWBAa€TE [0 MO3HAYKH
AyiKe CONOHY BOAY, A moTim 8 gpyroi
YamKy — YACTY. B Bike 3HaeTe, mo y
CoJIOHiH BoAi A¥iNle cIIMBa€e, a B UMCTIH
ToHe. OCh BOHO 1 3yNMHHIOCH Ha MeKi
Mix ABOMa pigupamu. Halipamue mig
4Jac JeMOHcTpanii nboro hoxyca, A0aH-
BalUW BoAy, He smimaru pigwnu. Io-
TpeHyiTecsa KiJlbKa pasiB 6e3 risgadis,
o6 BabyTH HeBHAX HABUYOK.

* Kk ok

Biagmounnad i po3BakuIM TIAAYIB.
A Temep Ha HAC YeKaloOTh HOBI JOCTij-
KEeHHA.

Hocain 20 AWIE — 3BUPAY TEIJA

3Bapirs saine. BuiimiTh #oro Jnoxkkom 3
OKpONy i MIBUJIKO, OKH BOHO IIe BOJIOTe, Bi3b-
MiTh B pykn. Xo4 fAline i rapade, Bce X TPH-
MaTH #Horo B pyni mMokHa. OfHaK, AK TIABKH

Aiine o6coxHe (a e cTaHETHCA AyXKe MIBUIKO),
BU BiKe He 3MOXKeTe BJepKaTH HOTo B pyni —

& = Ay
f -~ AyIKe Tapsade.
{ o TogymaiiTe, 3 4UM OB’ A3aHe Ne Apume?
K ol »

- . 3sapene sgitne xoBae B co0i 6araro renna.
IToxn mKapanxyma MOKpa, YaCTHHA IbOTO Tell-
Ja iijje Ha BUNapoBYBAHHSA TOHKOIO [Mapy BOJH i He rTak obumikae maxbni. Koam x
IOBEePXHA BUCOXJa, BCe BHALIEHE IiJ Yac OCTHIAHHA AWNA Telo mimJo Gesmoce-
pPe/iHkO Ha HarpiBa®EA mKipw najsnis. Harpire sjine ocrurae mopiabHO. it iHOAL
IO BJIACTHMBICTh BHKOPMCTOBYIOTH [Jisi MicieBoro ofirpisanHs HeBelMKoOl KiNAHKHA
mKipu goaguan. Hanpukian, 3aMicTh rpiTKHA, AJX8 BUrPDiBaHHEA AYMEeHA (3amaIeHHA
6ina KopeHiB Bilf) HapogHA MeIWIWHA PeKOMeH/JyE 3BApeHe KPYyTo Aline.





[image: image51.jpg]YJIIOBJEHE 3AHATTSA BEJAUKOTO ®ISHKA —
ITPOCTI TOCJIITH

3uamennATHH# Pisuk, Yaen JIOBAOHCHEKOTO KOPOJIIBCHKOTO
TopapucTRa Ta [lerepbypaskoi Arajgemii Hayk, aBTOp BaMK-
JUBHX HAYKOBUX BigkpuTriBe Maiika ®apageit BuuBCcHA ca-
mocriifao. ¥ cim’i, ge 6yio Gararo girveif, xaomymk amir
3106yTH JAHme MOYaTKOBY ocBiTy. 3 12 poms BiH mo4aB
npaniosatn B JloagoHi migMaiicTpoM y maxiTypHiit Maiicrep-

Hi. OgHOTO pasy Ao ioro pyk moTpanus pykonmc Bijomoro ximira I'.lesi. Samicrs
TOro mo6 PYyKOIMC B3IATH B onmpasy, Maiikj 3auMTAaBCA HMM. 3pO3yMilo, 3aMOB-
JleHHA BY9aCHO BHKOHAHO He 6yJo, i xjJomens ONMEHBCA HA ByaHni, 6e3 pobord.
BacMydeHH# THM, IO CTAJOCH, BBAasKAYM BUHHHMM y nbomy [.JleBi, Papageit
BAPYIMAE [0 HbOro B ximiumy naGoparopiio KopoxiBcskoro iHCTATYTY, Je modar
BUMAaraTu gatdé #omy pobory. HamoneriampicTh 10HAKA cHOR0GANACH ZMPEKTODPOBI
ximiunoi saGoparopii I'./leBi, i Bim saammmue Horo MuTH npobipku. Tpm poxm
noromy Papajeir 3po6UB CBOE mepnie HayKoRe BIAKPHUTTA, & NOTiM i 6araTo iIHMAX.
Disurn xapryoTs: «Umm spamenurmit [leBi?» — «Bim Bigxpue cBiTopi... ®a-
pajes».

Maiixsa Papapeis bararo i KafibHO excHepuMeHTYBaB. Bin 3yMiB nepersopaTn
B pigmHy GaraTto rasis, NpANIOBAB 3 MArHiTAMM, 3MIl OJEPMKATA eJeKTPAYHUN
CTPYM 3 ZoHoMoOroo Maryity i r. i. Ciaix Big3HAYUTH, IO YYROBHI yIeHHi-eKCITe-
PHUMEHTATOP NPOCTO 1 JOX1JNJHMBO PO3NOBiTAB PO ABMINA TPUPOAHA. [{n1a HAOYHOCTL
dapajeil OpUAYMAB SUMAJI0 NOBYATBHAX i KPACHBHX JOCHITIR.

3Buyaiine KypAde #line CKJIAJNAETHCH 13 IMKADANYNH, NOBITPAHOI KaMepw,
6iaka i oBTKa. Jlogel, AK TPaBUIO, MIKaBJATH [Bi OCTAHHI CKIAKOBI — KOBTOK
i 6imok. Ix BxmBalOTE y iKYy Bke moHax wOTHPH THCAWi pokis. HIkapamnymy
BUKHAAOTH. Alle ME BUKOPUCTAEMO il A1 MPOBeleHHA MiKAaBUX JOCHi/’KeHb. Bm
BiKe BHAETe, IO OfEPXKATH MY OyCcTy MKAPATYNY IIPOCTO: Tpeba JHUIIEe TPOKOTOTH
ARi gipowkn. Kpish ofHY.3 HUX BHAYTH yBech BMicT aiins.

EKCIHHEPUMEHT ®APANNESA. MKAPAJIYIIA

ocaig 21
Hocaia «BIKATh» 3A TPEBIHIEM

3BuyalfiEEM IIACTMAaCOBHAM rpe-
GiHmeM, AKUM BM IOWHO NPHYicy-
BaJACh, JerkK0 KepyBaTH NOBejiH-
KO .mycToi RACymeHOi 060MOHKH
auna. [ligreciTe rpe6inens Ko mKa-
panynu, i kygm 6 Bm foro He mepe-
MiNyBajam, mKapanxyna HeBiJACTYIHO
«birrumes sa muM. Lleit excmepu-

120-1052





[image: image52.jpg]MeHT Jo6pe BAAETHCH y CYXOMy TemaoMy micni. Posdicyloun cyxe Bosocca y DOBHii
THINi, BY MOIJIM YyTH JereHbKe NOTPiCKyBaHH#A, MmO Horo gae rpebimens. Bix repra
o6 Bojocca BiH HaGyB HOBOI BJIACTHBOCTi, HaeJleKTpU3yBaBcH, i, AK YapiBHHK
CBOEK HAJHYKOK, MOMKe KepyBAaTH JerKHMH IpeJMeTaMH, He TOPKAKUYUCH IX.
IlnacrMacoBmii rpebiEens HaGyBae Takol K BJACTHBOCTi, MOsKe HaBiTh Giabmr
BJIAJHO KepyBaTH Ha BifcTaHi, AKIIO HOro moTepTH He 06 BosoCCH, a 00 IMIEPCTAHY
CyXy TKaHHHY.

Hocain 22 NYCTYIIKH, MO PO3BITAIOTHCA

IligBickTe xBi sieuHi mMKapajlymu Ha
HUTHOi HeJaleko ofHa Bij oxmoi. IToTepTmit
06 mepcrs 260 BosocCH MIacTMacOBHM rpe-
6inens TpuMaiite Mixx mumME. O6MABI mMKa-
pajJynd BMHTh IHOTATHYTHCHA AO HHOIO 3
ABox Gokis. Jlegse JOTOPKHYBIIHCH JO I'pe-
OiHns, BOHU Oxpa3y K pos3idayTeca i Temep
yiKe TIKATEMYTH BiJ rpebiHngA, AKIIO BiH K0
HUX HaGJIHKATHMETHCH.

Piu y ToMy, mo mix yac repra rpebing
06 mepcTh (BosoccsA) Ha HOMY 3’ ABIAIACH
enexTpHuHi 3apagu. HaBkoso HHX yTBO-
PIOBAJIOCH iX BiacHe eJleKTpHdYHe noJje. Bo-
HO ¥ IpHTATYRBAJO o cebe mKkapanynn. ITix
yac 3iTKHeHHA mMKapaJynd 3 rpebimmem
vacTHHA HOro sapsajiB mepeimia Ha HHX.
Borm ofep:xanu oxHaKOBi 3apaxm. A on-
HAKOBi 3apAJH BaBXIH IPATHYThH «BTEKTH»
OAMH Bij ofHOro, Mo BH # coocrepiraju B
Jociai.

AUNE I I3EPKAJIO

Y Bac y pyKax HeBeJIMKa By3bKa KODO-
6ouka, Ha IepefHili KPUIINi AKOI 3aKpimIeHo
nsepranbne. Ha ouax cnaHTelWYeHHX IIdA-
MadiB BH MilHOCHTE A3epKalble J0 KYyPAIOTO
ANWNA, 1 BOEO, AK MOXHHIS, HOCUIiIIAE BIPH-
TyJa HaGAH3MTHCA N0 J3epKaja. BrmeBHeHAM
PYXOM BHM BigBOxuTe A3epkaio, i afime cyHe
cuifom. Bu kiajgere aifine ma xpai croay,
XOBaeTe A3€pPKAJNOo mij cTij i 6auuTe, AK AANDE
crae Ha rocTpui kimens. Kosm Bm TpumaeTe
Ji3epKajJo HAJ CTOJIOM, sine mifcTpubye xo
HBOTO.





[image: image53.jpg]Cexper ¢okyca: B KOpobIi 3a [3epKajoM 3aX0-
BAHO MAarHIT, a PoJb AWNA iMiTye Iycra mKapanyna,
B AKY BKJIaJeHO TOHEHBKI 3ayisHi, Iepej THM Ha-
MarsigeHi rBisfiouku, 3axuTi mapadimom. Hamar-
HITUTHA I'Bi3JOYKH MOMKHA, DOCTAaBUBIM iX Ha ges-
KHii 9ac roJIoOBKaM¥ HA IIOBEPXHIO CHJIBHOIO MarHiTy
no6au3y oxHiei foro cropouu.

MasneEpKMMH MIMATOYKAMHE HapadiHy 3aNOBHITH
NeBHY YACTHHY IOPOKHWHM BCepeNuHI MKapaxynu,
monepeaHbO 3aKJeIBIIN aKyPaTHO OJHY 3 JAipOYOK.
TocrpumM kinneM oGepeHO ONyCTiTh MIKapaayny B
COJIOHY BOAY, mocTynopo 1i Harpisarwoan. Hesposai
mapagin poznaaBuThes. Tofi Kpisk ApPyry Aipoduky
TOBiIBHO ONyCKaliTe B AlNe O OTHOMY HaMarHide-
HOMY rBi3fouky. [Ikapanymy maHIMITE BepTHKATS-
HO 3 BOJAH i B TAKOMY IIOJIOKE€HHi Hexail BOHa OCTH-
rae. Bam norpibuo 6yje TinbKH aKypaTHO 3aKJeiTH
BEPXHIO HipodKy i poamamroBarn sifme. Moxna ma-
MajioBATH HA HBOMY sAcKpaBuM# dapbamu abo dio-
MacTepaMy OYeHATA, HOCHK Ta I'YOKM MOJHUII. X

Sk i B gocaini Papanesi, e eTeKTPHYHI 3apALU
Ta eNeKTPHYHI IOJAA BAKJIWKAIH PYX IIKAapaJynd,
B3a€MOJIif MATHITiB-TBi3J0YKiB i MargiTHUX IIOJiB
TeX 3MyINye MKAPAJyny PYXaTHCH.

3 A€YHOI IKapalyny 3MaiicTpyiiTe MOTiMIHY ca-
MOpPOOKY.

TPA-ITPATIIKA «IBAH-TIOKHBAH»

Ile crapa i ayske mikaBa irpamxa. 3po6uTm ii mpocro 3 mycroi sednoi
mrapanynu. Jepes Aipky o0epe:xkHO BKJIaJiTh B IKapajlyny MajleHbKY MeTaleBy
KyJbKY, HacHITe CTOJIOBY JIOXKKY IICKY 1 pospiBHA#TE fforo, nogaiiTe JBi JOKKH
noapi6reHoro napadiny (3i ceiukn). HanoBHeHy MKapanyny BepTHKAILHO ONYC-
TiTh ¥ rapady Bojy. Ilapadis crae pifKuM 3HAYHO paHimie, HiXK 3aKHUaE BOMA.
Koam Bim posmiaBUThCs, TO TOBCTUM mIapoM Hokpwe micok. Iob mapadinm ocrur,
mMKapaayny 3 KyJabKowo, MicKoM Ta mapadigom BHHMITH 3 BOAHM i mocTaBTe Bep-
THKAJIBHO y MiJICTaBKY 1A siens abo crakamumk. Ilapadiny Mae 6yTu gocTaTHbo,
o6 BiH He TiJIbKM, HaUe KPHUINTKOI, HAKPHB IiCOK, axe i HajifiHo 3aKpinmBes 3a

=
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1. Jfo yoro Moske HPHU3BECTH abCOIIOT-
Ha BifCcyTHICTH A€nb ¥y XapuyyBaHHI JIO-
nuEA?

2. fAx cniauBe y no6pe mocojeHi# Boxi
KypAde AiiNje: rOCTPUM KiHNeM yTropy
au BHM3?

3. Un Moxxe KypKa 3HECTH 30JI0Te SA€U-
KO, fIK MOBHThCSA y Kasmi?

BHYTpimEi crinkm mrapanynu. Temep
npu 6yAb-AKift mosmmil mkapanxymm mi-
coK Tij mapagiHOBHM IMApOM He 3MOXe
3MimyBaTHCA i He JaBaTHMe BaKKil
KyJbOi 3CYHYTHCH i3 Micna. Sagmma-
€ThcA TPHKPACHUTH irpamky: HakjeiTH,
3aKPHUBINM AipKy, NalepoBHi KoBOmAakK i
po3MajoBaTH ¢apbaMm mamip Ta mKa-
panyny. Irpamka rorosa.

fIk Ou BM He HAXMJAJIH IrpamIKy Ha
piBHI# DOBEepXHI, HOXUTABIIUCH 3 OOKY
Ha OikK, BpemTi-pemT <«iBaH-TIOKHBaH»
3aiiMe BepTHKaIbHe mono:keHHA. Cekper
irpamku B TOMY, IMO 3aKpimieHi B Hil
npegMeTH MiJ Yac HaXAJAHHA IMKapa-
Jynu MH Tpoxu migmanu. Bigmycrmam
PYyKYy — 1 BOHHE TijJ Ai€io cBoei Barm mo-
BepTAIOTHLCA O TMOoNepefHLOI MO3UuMii.

SAIIUTAHD...

P i

4. Uu MOokHA IITOBXHYTH siIe Tal
mo6 BOHO MOKOTHJIOCS IO HPAMiME JTiHii?
5. YoMy JTIOAMHY, AKAa OOTPAIMIa Oij
CHJIBLHHMHI Joml, HOPiBHIOIOTH 3 MOKPOIO
KypKoio?





[image: image55.jpg]1. lo saxBopoOBaHHHA, AKe AiCTAJIO Ha3-
BY «Kypada ciinora». Bigomo, mo Ky-
pa ny:ice paHoO, AK TUIBKH CTeMHie, 3a-
cuHaoTH. PobGounii JeHs 370pPOBOI Ji0-
AMHA TPpHBAE€ 3HAYHO HoBINE. IHKOIHM
BiZICyTHiCTH Y XapuyBaHHI BiTaMiHiB A
i B,, ma siki oco6amBo Garari KOBTKH
fenb, MPU3BOJHUTH O NOTipIEHHA 30py
JIIOMHA TPH mocnableHOMY OCBiTIeH-
Hi. Take 3aXBOPIOBAHHA i HA3WBAOTH
«KYPAYO0I0 CIIMOTOIO» .

2. Bu moxere, IpoBiBIIM TakuH AOCTIZ,
IepeKoHATHCH, IO AMNe B COJOHIK BoAl
CIIMBAE MaikKe OPUIOHTANILHO, JIHIIE
TOCTPHi# Kimens HOro HAXWJIEHHUN TPOXH
6inbme, Hixk Tynwmii. Lle nos’s13aHo 3 THM,
mo Ta OOJOBHHA dAWNdA, J[e KiHens
rocTpmii, Bax4a. B npoMy Jerxo mepe-
KOHATHCH, AKINO OPOBECTH IO IIKapary-

° o B
BIIOIIOBIOIEN

i Jinir, mo 3’e€qHae Tyum# i rocrpuit
kiEmi, i mokaacTu aine Ha crin. Haxmn
AUNA 0 FOCTPOro Kpalo Jerko DOMiTHTH.
3. He mMosxe. B Taxiit mrapanyni mema
mop, Kpiss AKi mpoxoxmiao 6 moBiTpA
Bcepenuny aina. Ilo Toro Xk, Hi Kypu4a,
Hi KypKa He 3MorJixd © PO3GHTH 30J0TY
IMKAPAIyLy.

4. He moxua. IIponoEyeMo caMOCTiHHO
mepeKOHATHCA Ha JOCTiAi, mo aiine He-
OAMiHHO MOYHEe 3BepTATH B GiK Ba)Kuoro
TOCTPOTO KiHIA.

5. Ilip’a BogonxnasHOI mTHni (ryceif,
KAaYOK) BKPHTE OCOGAMBHM JKHAPOM, 38-
BASIKM AKOMY BOHO HE BMOYYETHCH BO-
Roi0. BOEX BUXOJATH CYXUMH 3 BOAH. ¥
Kypeil HeMa TAKOTO «MACTHAJIa» i TOMY,
MOTPANMBIIY Yy BOAY, BOHH MalOTh Ka-
NIOTLAHEAR BHATJIAL.

* * %
Kypsue Aiine Jajo BaM MOMJIUBICTh HO3HAOMHATHCH 3 JeAKAMH TAEMHUANAMA
MOBKiJIJA, 3pO3yMiTH meBHiI floro cexperu. JIMBO AWBHee ODHPOAM — sgine —

cumBoy xuTTa! HemapemHO Hie 3 4aciB ssmuecTBa y GaraTbox Hapoais 36Gepircs
KyabT Ainda. BoHo crano mepcoHaskeM GararboX KasoK, TBOPiB XyJOMHHMKIB, Horo
PO3NHCYIOTH HAPOAHL yMineni. Popma Alng HaAWXae CKYJIbOTOPIB i 0Beaipis. Ane
3araJkm, IOB’fA3aHI 3 siineM, He3Ba)KalouW HA Horo 6araToBiKOBY icTopiro, pos-

rafafi me gaJieKo He BCi.

Manzapieka 0 BIaCHMX BiEKpPUTTIB TPHBaE,
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TBi3/KH pisHOl NOBMXHHM i TOBIGMHH,
sanisHi ¥ MifHI, TOJKH, KHONKH;
HUTKM, APIT, MigHU i3ons0BaHMH TPOBiA;
MOJIOTKH (BeJIMKHil i Manuii), obueHbKH,
KyCauKH, CTapa BUKPYTKA,

Tepmyr, JXemara, 3y6uio, Meranesa
Tpy6a, CTANLHHI CTEePIKeHb;
niacTuiaid, rpebinens, onisens,

MuJI0, napadin;

JolIKa, Aepes’aHuil Gpycok, damepa, KapToH,
6ianil nmamip, AepeB’sHA DYKOATKA, MOHETa,
KoMIac, KOpKH (IPo6KH 3 POCTHHHOTO
Marepiany, AKAME 3aKYIOPIOIOTH IJIAMIKH);
HaXAa4YHUN nanip, pisai giHifiku — gepes’sHa,
IJIaCTMACOBA, MeTaNeBa;
BaHHA, KACTPYyJsd, NJALIKA, Tapiika,
6monne, KoHCcepBHA GaHKAa;
cipHHMKH, CBiYKa, rasoBH#l MaJbHUK,
6Garapeiika, eJEeKTPHYHA JAMIIOYKA;
MargiTH migkosomoxi6Hi, mrrabosi;
1oHi unTavi, ixHi 6aTHKH Ta IejarorH.
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Hunm B oxmilt pogumEi Tpm 6pa-
. Habnamxanacey suma, a HiAKHAX
samaciB y xarti He 6yno. Toxi crap-
mui 6paT movaB 30HpATHCH Ha 3a-
pobirkn. Bim 3HAB e€JWHUN 6aThKIB
KOXYX, IO BUCiB Ha cTiHi, i B3aB i3
coboro. CepenaromMy GpaToBi, KOJH
BiH 36mpaBcA B gopory, Aicranachk
JIANIe TOPOXCHA KACTPYJS, IO CTO-
AJa Ha HeTOIUIeHi# meui. CymyBanm
6aThKH, He 3HAIOYH, IO AATH B J0-
POTYy MOJOAIIOMY CHHOBi: B xarTi —
nopoxHiciEsKo. «He xypiThcal — ckazaB momoxmuii cua. — S BiabMy 3 coboro
Toi IBisfok 3i CTiHM, HA AKOMY BHCIB KOXYX, MOXe, AJfA JOTOCh 3TOAUTHCH. A
Hi, Tak 6yxe mam’ATh mpo GaThKiBChbKY goMiBKY». Tak posmoBifaeThcs y Myapik
HapoJHi#i kasmi.

Jna 6araThox ZOGpHX CIpaB NOPHCIYKABCA IOHAKOBI I'Bisfok i3 pigmoi mo-
miBKH. BiH saMiHHB Bichk KoJleca Bo3a, KA JOUNHYJA, MOJATOAHB BeTXHH mapkaH,
YKPiHB KapTHHY y BajkKKiil cra-
POBHHHIN pami, o or-oT Majia
Brnacta. Ta rosoBHe, mo B HATO-
poay 3a uyiiHicTs i gomomory
Ma#cTPH HABYUJIU MOJOAIIOTO
OpaTa KOXXHW# CBOrO pemecia.
Biu 6araTo nmpaniosas, i #oro 3a-
Pob6iTKy BHcTaYua0, mO6 BHKY-
OHTH 1 KOXKYX, 1 kKacTpyaio, Aki
crapmi 6paTa Opoxaid, 3a0acTH
Xapu4iB i TPOX® rpomeil npuEec-
Tu GaTbKaM. A Jomomir mpane-
AO6HEOMY I0OHAKOBI 3BHYAMHMI
rBi3lok — rBisgox is pigmol
JAOMiBKH.

ICTOPIS I'BISAKA

I'Bisgox — HadmpocTimuii KpidHJIbHHE iHCTpYMeHT — BijoMuil 3 NaBHiX-
naseH. IlepBicHa J0auMHA BUKOPHCTOBYBaJa AJA Tiel MeTH, 3 AKOK HOro 3acTo-
COBYIOTH i 3apas, KicTku pub i TBapWH, KOJIOYKH POCJIHH, 3aroCTPeHi KOpeHi Ta
Tpickm nepes. Humu cxpinmioBann pissi mpegmern i wacTam GyAiBess.

Po3konku B OfHOMY 3 HaWAaBHiMHX ocepeAkiB mmeimisanii — CrapogaBmil
MeconoTamii, posramosariit mixk pikamu Tirp i €pdpar y 3axinnik Aaii, Buasuan
3arocTpeHi CTEpP:KHi 3 BHNaJeHOI rJHHH, 3a GOPMOI0 Ay:Ke CX0ki Ha koayxi. Ile
6yau mepmi reisgkm, axi Aifiman go Hac is IV THcadoaiTTa 4O HOBOI epH.

Sk BH gyMaeTe, HaBimo moTpi6Hi 6yam rAMHAHL IBi3AKH, AKINO CTIHA CBOIX
AoMiBOK xuTesi Mecomoramii o6MasyBanru IJIHHOIO, a majgany i xpamu GygyBanm
3 neran? BuaBAAEThCA, KOKHHUIA NIpaBATE b, IPATHYYH 3aJUIIUTH IpO cebe 1o6py
naM’ATh AaA Ma#byTHIX DOKOMiHB, B KOKHOMY CHODYAK€HOMY 3a HOTO HaKa3oM
masani ym xpaMi 060B’A3K0BO 3asMImaB cBoepigamMi sanuc. Ock TYT i 3HAZOGHINCH
TBi3AKHE 3 ramHEH. Ha roJoBKY rBis/Ka CTABHJIM YyMOBHHH 3Hak (mTamno) mpa-
BUTeNA. ['BisAKW BHOANIOBAJH i BTHKAIXA B CTiHY Oif IVIMEAHUE map.

Y pyimax mywmepcskoro micra Epiny Gyno 3HalifeHo rBisgxku immoil dopmm:
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[image: image60.jpg]TeX i3 BUIDANEHOI I'ITMHU, aje i3 3aTHYTHM BepxXHIM KiHIeM.
BBaxaloTs, MO HA TAKHWX TBi3KaX-TaKaxX KUATeJi BiMmaawm mie-
TeHi oYepeTAHI MaTH A NPHKpAIIaHHA CBOiX nAoMiBok. Ilix
Yac pPO3KOIOK 3yCTpiyajucs me IVIMHAHI T'BisAKA 3 modap-
6oBaHMMH y pPi3HI KOJIbLOPH i HABITH NO30J0YeHMMH KBaJ-
PATHMMH IOJOBKAMM. IX BAABII0BAIN B MOKDPY M’AKYy IJIHHY,
o6 BUKJIACTH HA CTiHAX i KOJOHAX y30PH OPHAMEHTIB.

Y 6porsoBoMy Bini 3’sABMHNCH IepIli MerasneBi I'Biagxm —
aaTi # kosami. CaMe Toxl ¥ HapoAHiaach ix TpaguniiHa (Hop-
Ma — 3aTOCTPeHHH TOHKHHA CTePXKeHb 3 FOJIOBKQI0, — IO Mail-
Ke He 3MiEmMJIach 3a THcAYONiTTHA. PosmiaBrenuil Meran pos-
JUMBaJ¥ y 3a3jfajerilb 3arorosieHi 3 3emiai ¢popmu. Takmit cnoci6 BUroToBIeHHS
rBi3AKiB HasWBalTh JATTAM. Ilicasi ocTUraHHA 3 (HOPM OAEpPKYBAJM TOTOBMIA
Bupi6. I'Bisgxu BMinm i Kysartu. Ilig yac KyBaHHS MeTaJeBY 3aTOTOBKY po3irpisaam
B meui. Boma posmxapioBasach, m’akmana. KoBanrs BUAMaB. KIimaM# 3 ropHa
MeTajeBy 3arOTOBKY, KJaB ii Ha KOBaAJo i cTykas mo Hiff Moxorom (KyBas),
noBepraoud ii B pisHi 60KM JOTH, JOKH 3aroTOBKA He CTaBaja I'Bi3fKOM MOTpPi6HOL
dopmMu i poamipis.

Kniscpka Pycek 3Bana koBaHi rBisgru Bxke 3 X croxirrs. Ilpo me cBiguats
nuceMHL Jkepena Tiel mopm. Ane, GeslnepedyHo, BUIOTOBJEHHA NMUX HalHe0O6-
XigEimux y rocmoxapcTBi Ta 6yAiBHMITBI NpegMeriB moyaJocsa 3HAYHO PaHime.

BurorosnesHsa I'Bi3/KiB 3anuImanocs pydEHM ax Ao mouaTky XIX cromirra.
Jloporo KomTyBaB KOXHMUI I'Bi3IoK, BUToTOBJeHHH Bpy4HY. IIpore Bin 6yB morpi6-
HHAM, a TOMY i OiHYBaBCA MOBCIOJH.

IIpo rBisgox posmoBijaju JiereHAH, PO HHOrO CKJIAJANM Bipumi it micHi.

T'BI3JIOK I IIITKOBA

He 6ymxo reisgka — mifkoBa mpomaJja.
He 6y/i0 mifkoBM — KOHAKA 3aKyJibraja.
KomsAka sakyneransa — KoMaH[upa BOHTO.

Komamnupa B6MTO — KiHHOTY po36uTO.
Apwmisi GesnmagHo 3 MicTra yTika...
Bce Tomy, mo B ky3Hi He 6yxo reisgka.

(Jumsya aHnenilicvrka nicenvka)

TBI3JIOK ¥ BAIIUX PYKAX

BizpMiTh y pYKH 3BHYAWHHN BeauKuUi
rBizfok. PoaguBiThca #HoOro: rogopka, crep-
JKeHb, BicTpsa. Ckinbku rpameit y Bicrpi? Cy-
YacHi I'Bi3JKH mMTaMOYIOTh i3 cHeniaJbHOI 3a-
TOTOBKM y BHILJIAAL KPYIJIOTO CTaJeBOro JIPOTY.
Mamuea py6ae #oro Ha YacTHHH, CTHCKAae
OIMH KiHenb, HOpPMYIOYHU TOJOBKY, i 3aroc-
TPIOE iHm@i, yrBOopoOYM 4Yormpu rpavi. Ha-
ciYKM Ha roJioBIi i BepxHiH wacTmHI I'Bisgka
pobaATs Aas Toro, mob MOJOTOK WiJ 4ac yjpa-
Py He 3icKoBayBaR i3 Hei, a cTep:keHL Kpame
BTDHMYBABCH.
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Cupo6yiiTe mocTaBATH I'Bi3-
JIOK BicTpAM Ha Jomedky. Bin ynaze.
MosEa moCTABHTH HOIO Ha I'OJIOBKY.
Aue Take moJIOJKeHHA HecTilike, 1 Bijg
HaWMeHIIOro MOPYXY BiTPY I'Bi3fok
yunaze. Illo6 yxpinurm fioro BepTH-
KaJlbHO, CJIiJ 3BepXY IO I'oJIOBII BJa-
PHTH MOJOTKOM. [lnd MajleHBKAX
TBiaAKiB 3pydHi Magi MOJOTKH, AL
BeJWKHX — Benmki. 1106 ve BRapuTH
II0 DaJBOAX, MOXHA CKOPHCTATHCH
migpyYyEuME 3acobaMu: 3aKpimaTm
IJIACTHJIIHOM, TPHMATHA MiXK 3y0um-
KaMu rpebiana abo 3pobuTtm 3 APOTy
KiJgbIe, AKe BAEPKYE rOJIOBKY I'Biafi-
Ka, AK IOKA3AHO Ha MAJIHKY.

Iroxi meo6xifHO 3a6UTH T'Bi3LOK
YV BYy3bKe 3arsubJeHHs, Qe MOro He
TiTBPKHM HEMOKJIHBO TDUMATH, a i MO-
JIOTKOM [0 HBOro He JobGpaTHCH.
YHAKHYTH TPYAHOINIB ZONOMOXKYTH
MeTaseBa TpybKa Ta cTalbHHIA CTep-
KeHb, IO CTHPYHTH 3 Hei. Tpybka
noTpibHa AJaA COPpAMYBaHHA PYXY
CTepIKHA, AKAH Iepefae ygapu Mo-
JOTKa I'Bi3AKY.

Torkmit mIAT i3 hamepm Mix I'Bi-
3/IKOM i BUCTYIIOM Ha JeTaJi BGepexe
ii Biff BHOAJKOBOIO yAapy MOJOTKOM
i HampaBIATHME I'Bi3JOK, AKHHA BOH-
BapoTh. JlocBif4eHi Tecaapi 3HAIOTH
6araTo TacMHMANG y Takii, sgaBajgocs
6, HeXHTpil copapi, AKOM0 € 3a6UBAH-
HA I'Bi3AKiB. A B HeBMiAHX pyKax
TBi3JKM BUKPHUBJIAIOTHCA, «HAYTH»
HepiBHO, BHJIiBAITH HACKPi3h.

HMocxinx 2 PA3 — I'BI3JIOK, IBA — I'BI3/IOK, TPH — I'BI3JIOK

Bix mapkama y aBopi BigipBanace momka. Ilapkam Tpe6a mosaro-

purn. CnouaTky 3abuBaeTe OJHMH I'Bi3JOK, Kpame 3Bepxy. omiky
Bixe migpimeno. Ii Moxma BiAXMIWTH, aze BOHA NMOBeDHETHCH y HOYATKOBE
IOJIOKeHHA. Y NapKaHi 3aJWIINThCA HENOMITHHX gas. [[pyruil rBisgox 3a-
KPilUiioe JOMKY B MEeBHOMY IOJOKEHH, ajie BOHA MOKe INe 3Jerka IOBEPTATHCH
HABKOJO JiHii, IO mpoxoamTh Wepes rBisgku. I JHmme 3 JODOMOIOK0 TPeTHOrO
rBizfKka, 3a6ATOrO mMo3a Iielo JNiHi€o, BU 3aKpinHTe JOMKY HEPYXOMO B HO-
Tpi6Hi# mosmnii. Tak Tpy BGUTHX I'Bi3AKH (TPU TOYKH) BH3HAYAIOTH MOJIOXKEHHS
AOmMKHA (IJIOI[HHA) y IPOCTOPi.
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fAxuxX TiTBKHM KOJIeKIi# He 3Ha€ CBiT:
MONITOBI MapKH i JUCTIBKH, CTapoJaBHI MO-
HETH i 3HAYKH, TYASWKH i 3aMaIbHAYKH, Cip-
HUKOBL €TMKEeTKH ¥ oJiBIi, KaKTyCcH i maTpo-
HHY, MiHepasd i mocyx. I{um croroaHi BiKe Hi-
xoro He 3auByem. Opmak HeGararo 3Hai-
JleThes JII0ied, AKi KOJeKIIOHYIOTh... TBi3KHA.

I'BisgxiB icHye B cBiTi cmia-cmiaeHnHa,
po3MipH AKUX He 6ijapmIi 3a miBcaHTHMeETpA i
A0 THX, mo 3aB6iaemkn 3 miemerpa. Ilo-
KpiBeabHi, OyAiBenbHi, mudepHi, B3yTTEBI,
nigkoBHI — Bcix He mepexiumru. Ha cro-
piEKaX KHHKKH BJAIITOBAHO HEBEJIMKY BHC-
TaBKY. YBa)XXHO pPO3AHMBiTBCA 1, KOMKHHI
MaJXOHOK, OPOYHTaiiTe mignmucu i HameBHO
JMisHAaeTech MOCH NiKaBe, He3BUYAHEe MPO
TBi3AKH.

IIOPTPETH I'BI3SJIKIB

1. TecaspchbKH# I'Bi3JIOK 3 IJIOCKOIO MIMPOKOIO I'OJJOBKOIO. 3aCTOCOBYETHCH AJIA
30MBAHHA JOIIOK Ta JepeB’AHHX JeTalei.

2. CronspHEA# I'Bi3/OK 3 BY3bKOI0 MaIeHbKOIO I'OJIOBKOIO, AKY MOKHA I'NIHOGOKO
yBirEaTH B ZOomKy. Yloro BMKOPMCTOBYIOTH, KOJHM IOJOBKA I'Bi3jKka He NOBHHHA
BHCTYIATH HaJl DOBEPXHEI0, HAIPHUKIAJ Y MiJT03i.

3. O66uBHUH rBiszjok. BukopHcTOBYyEThCA AJNSA NpUOMBAaHHA TKaHHH N0 Je-
PEBUHU.

4. JlexopaTHBHHI I'Bi3AOK, AKHI 3BAYaiiHO pobJIATH 31 cmjaBiB KOJIBOPOBHX
MerauiB (Migi # Hikex0). oTo BAKOPHCTOBYIOTH IPH BHTOTOBJIEHHI M’ AKHAX MeGJIiB.

5. I'Bi3lok AJA UPUKpimieHHA A0 MebIiB 3aMKiB, NIIaCTHHOK, PYyYOoK. Bu-
TOTOBJIAETHLCH EePeBaKHO 3 JATYHi, GYBa€ 3 MO30JOTOK0.

6. CronApHO-cII0OCAPHNH T'Bi3IoK. BHKODHCTOBYETHCA 3aMicTh MIYypymiB AIA
KpinJeHHA KyTiB Ha BIiKOHHMX Ta ABEPHHX paMaxX. 3aBAAKH rycTi#t Haciumi Gina
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7. I'Bisfok-ckpinka (cko6a) BAKOPHCTOBYEThCA TMiJ Yac BHTOTOBIECHHA Me6JIiB
Ta B AOMaIIHIX ymMoBaxX (HaOpHKJIaX, AAA NPHKPINIeHHS GiTA3HAHUX MOTY30K).
8. I'sizfiox i3 JBOMa BICTPAMH BHKOPHCTOBYETHCH MJISi CKPINJIEHHA 3CEPefUHH
CKJIEEHHUX JeTajiei.
9. lax aaA migBimMIyBaHHA BajkKKHUX IpeIMeTiB (BeJIHKUX KapTHH, JOIIOK).
10. I'vizgo¥ i3 AeKOPATHBHOK IOJOBKOIO (JJH KapTHH).
11. IleBchkui I'BiBAOK AJIA NPUOMBAHHA MIKipH i rymMu.
12. TonsoBuil rBizfoxk AJiA ODpHOMBAHHA TOBCTOrO KAPTOHY Ta CHeniaJbHOIO
BOJOHEIPOHUKHOIO HOKPHUTTHA Ha JaxXax. 3aBJAAKH NOCHTHh MIHPOKil i mirockiit
TONOBIi fo6pe TpHMae NPUOUTI JTHCTH.

3 YOro TIJIbKH HE POBJISATH I'BI3IKH!

Tenep HaBYMIMCH POOUTH T'Bi3JKM HaBiTh 3 BigxoxiB mix yac o6pobku Mera-
JiB — MeraseBoi cTpykku. CTpyKKy BiAmpaBIAOTH Ha nepemiaBky. Ilig aiero
BHCOKOI TeMIepaTypH i BeJHMKOro THCKY BOHA IIEPETBOPIOETHCA B IILIBHY Macy, 3
AKOL BHJaBA0IOTH Apir. CoenialbEa MalIMHA-aBTOMAT INTAMIYE 3 HBOIO I'Bi3fKH
3aJaHOro posmipy Ta ¢opMu. MaTepiasoM JJ1A BUrOTOBJIEHHA I'Bi3JKiB Haiuacrime
€ M’AKa cragb (CTaab BHILUIABIAAITH i3 samisHol pyxam). Ilicas ii o6po6KH rBis3gxm
BHXOAATHh MinEuMu. He KoXHmH Gorarmp 3ymie 3irHyTu abGo 3jaMaTd Takwmit
rBi3Ziok. Ase y crajeBoro rsisjaka € i TaeMHEAR Bopor. IM’sa #oro — ipixka. IToBiTps,
Boza (abo BogsHA mapa), CTUKAIOYNCH i3 MOBEPXHEIo I'BidfKa, «poa’ifafoTh» 3amizo.

KopabensHi reisgxu, Mo MOCTIfHO MAJOTH CIPABY 3 BOJOIO, POGIATH 3 YHCTOL
Mifi a6o maryHi (MigEUK crraB). BoEW He 60ATHCA BOJOTH. A OCTAHHIM dacoM
HABUMIUCHL BHTIOTOBJATH TBi3JKM i3 cKJIOIMIacTuKy. BoHEM Minmmi, AK MeTanesi, i
nmemesmi. [X 3acTOCOBYIOTH Y BHDOGHUNTBI MeGIiB AMA CYAeH, OCKiTbKH MPH HBOMY
JIOPOTY JepeBHHY BiKe He ICye ipika.

Heper’ani rBisfkn pobaATH AJsA B3yTTA, TOMY INO JEPEBO CTHPAETHCA NPH-
61u3HO Tak, AK i mMKipsaHa migomsa. OfHAK BHHAXiJHAKAaM He Ja€ CIOKOIO BiuHa,
TeHiAThHO NpocTa KOHCTPYKIiA rBi3gka. A 4m He MoxHa Ii me mnoginmurH,
B/IOCKOHANUTH. BuABIAAeThCA, MokHA. Tak 3’ABAIMCH I'Bi3J[KH 3 IOIEDPEYHHMH,
MO3J0BKHIMM HACIiYKAMH ¥ IBHHTOBMMH Hapi3sKaMH, SKi COPHAITH TOMY, IO
IBi3floKk Kpame TpuMaeThed. [lIA MinmHOrO i TpHBajoro 3’¢JHAHHA JeTaled, IO
mocriifEo Bi6pyIoTH (TpACYTHCA) mix 9ac pobOTH, OPHAYMANM OGBUBATH CTep)KeHb
TBi3Ka 3arocTpeHOI0 cTajeBol0 HnpykuHOW. IIpm 3abuBaHHI I'Bi3Ka NPYXKHHKA
BXOJAATHL Y AepeBO, PO3XOAAThCA B OOKH 1 cayxKarTh HauebTO AKOpAMM, IO 3abe3-
e4yloTh HEPYXOMICTh I'Bi3fiKa Hif Yac ApMKaHHA KOHCTPYKIUI.

Ta um Bce BH Bike 3HaeTe Ipo rsisgok? JlmBHO, ane yABHA HOro mpocrora —
OMaHJIUBA.

Tocxix 3 SAK 3HAUTH IEHTP BATH I'BI3JKA?

fAx6m reisgox OYB CYmiJIBHMM MeTaJeBHM IAJiHAPOM, TO IOIepedYHa

JiHisg, OpoBeJeHA Yepes cepeAHMHY, Ainmia 6 Horo Ha ABI OZHaKOBi

YacTHHHA i HWTKA, OPHB’fA3aHA JO HHOrO B IboMY Micmi, yrpumyBaia 6 iforo B

TOPHUBOHTANLHOMY HOJMO:keHHi. OfHAK TOJOBKA 3 HACIUKOI 3 OZHOro GOKY i rocTpmit
3pi3 3 Apyroro yrpyAHKOITh NOMYK TaKoi JimHii.

3po6iTh 3 HATKH IeTJIO0, AKA 3JerKa OXoIlnoBaja O raisgok. [pyrmi kimems

HUTKH TpuMaiiTe B pyni abo 3akpimitTe Ha mepexJsagumi. [loBigbHO mepecyBaiiTe





[image: image64.jpg]meTJaI0O y3JO0B3K I'BisJKa, DOKH BiH He 3aiiMe
rOPM3OHTAJbHE MOJ0XKeHHA. Komu B sHaiman
TaKy DO3UIii0, MOAyMaiiTe, YOMY FOCTPOKiHEUHA
yacTHHA TBi3fka He mifHiMaeThca Bropy? Yomy
miBa i npaBa wacTHMHHM pisHEX poamipir? I[lo
6yne, AKINO IETJII0 HepeCyHYTH Ha CEePEJUHY
crepxHAT

3emuas mpurarye jgo cebe Bce, Mo Ha Hiit
3HaxXofuThcH. I'Bi3lOK — He BHHATOK. Byab-sika
#oro 9YACTHHKA TeX NPHTATYETHCA A0 SeMJi.
IlospauuTy TsKIHHA  KOKHOI OKpemoi dac-
THHKH 10 3eMJi — KONiTKa cupaBa. ¥ MOBHJIHCH
CINBHY CHJY THKIHHA BCiX YACTHHOK IpH-
nucyBaTH oAHiN. SKmio reisgox mizBicmTH A0
niei TOYKH, TO BiH BHCITHMe TI'OPH3OHTAIBHO.
Ila yMOBHA TOYKA HABHBAETHCHA UEHMPOM 642zl
mina. Y xyb6mka (rina mpaBmapHOl (OPMHA) Of TOYKA SHAXOJHTHCH BCEpPeNHHI
HHOTrO, Ha piBHI# BigcTami Big ycix cropim, y 6y6aMKy mA yMOBHA TOYKA —
mocepeivHi «AipKH» i B3araji He HAJNEKHTH OyOJIHKY.

Y nmocaiji reizgok 3aifiHAB rOPM3OHTAJNBHE MOJIOXKEHHS, OTXKe, NEHTDP Baru Horo
«IOTPAlHB y HeTao». (Ko HOAYMKH po3pisaTH I'Bi3JJOK Y3JOBXK IIeTJi, TO TOYKa
neHTpa Bary OyJe B mpoMmy pospisi). 3 Aociaigy BHAHO, IIO YacTHHa IBisgKa, AKa
Ma€e roJIOBKY, MeHIIa 3a JOBMKHHOI, ajle BOHA BaXXya i TOMY, XOU i 3HAXOJHTHCHA
6amkde no meri, Jie Ha Hel Tak camo, AK i 6igem Jlerka i JoBra rocrpa 4acTH-
Ha — TOMY 00HBi YacTHHHU I'Bi3[[Ka mepeGyBaloTh y piBHOBasi. I, HapemTi, AKIO
HepecyHYTH IeTJI0 Ha CepeJlHHY CTeP:KHHA, YaCTHHA 3 BICTPAM 3MEeHIIHTHCHA i He
3MOKe BPIBHOBAa’KHTH APYIy 9YacTHHY: IOJIOBKa T'Bi3jka Hije BHH3, a BicTpa —
Bropy. ’

AK BUTATTH 3ABUTHA I'BI3JIOK?

Byap-axknii MaficTep-moyaTKiBenbh BBa)kae: IIO-IO, a T'BisAKHA 3abuBaTH BiH
yMmie. Buraratu x 3a6uTHif IBi3JOK He 3aBXKJAX Jerko i mpocro. SAKmo rosoBka
TBi3KA TPOXM BHUIi3Jia 3 MOBEPXHI JOIMKW, BUTATAOTH Horo obmenbkaMu. Tinbkm
He 3a6y/bTe MiJKJIACTH B TOMY MicIi, /e o6NeHbKH CIIAPAThcA 00 NOIMKY, NIOCKY
TpicKy a0 MerajeBy IUIACTHHKY, 106 Ha JOMIi He 3ajJHIOIMJIOCH BM’ATHH.

A mo pobuTH, KOIH TBi3AKa 3a6MTO CHABHO i I'OJOBKA IIiIbHO IPHIArac A0
nomxu? B rakomy Bumagky Tpeba 3y6miom ab0 BHKPYTKOI 3pOGHTH HAaBKOJO WOTO
TOJIOBKM 3arJHOJeHHA HACTLIBPKU IIHPOKe, mM00 MOXHa 6yJ0 BXONHUTH T'OJOBKY
reisgxa obmeHbKaMH. 3rogAaThCAd B JOMammHiA JaGoparopii iHcTpyMeHTH, #AKi
HeCKJaZlHO 3po0uTH caMocTiiino. HeBeqMKy «BHIKY» /I BUTATYBAHHA TBi3JIKiB Ta
KHOIOK MOXKHa BHIOTOBHTH 3i cTapol
BukpyTku. Harpiiite ma Bormi ii rocrpy
IJIOCKY YACTHHY i CHJIBHO pPO3IMIONIITH
MonoTkoMm. Komm 3aroToBka ocTHTHE, Mill-
HO 3aKpimiTh PYKOATKY B Jemarax i TpH-
TPaHHUM TEPIyroM 3pobiTh mpopia moce-
peAdHi posmaiomenoi yactuHH. Bmiaxa ro-
ToBa. Camopo6HMT iHCTpYMeHT ANA IpO-
KOJIIOBAHHA OTBODIB (IIMJIO), AKHHA € THM
’Ke TBi3JKOM 3 DYKOATKOI, TeX MOXKHA
3pobuTH CaMOMy, 3aKpIIUBIOM B JepeB’d-
Hil pyuni foBrmii reisfox abo mpoGuBmn
HUM JlepeB’iHy PYKOATKY.

O
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[image: image65.jpg]CHMOPOGBI HPKCTDOI iHKOJIHM AOMOMAralTh BUMHTH i3 CKJIAaJHUX cu’rya]:uu.
Hpnxpaca Ha JAHOIOXKKY, OAAIrHEeHa Ha IIAI0, 3BeThCA mifBicKoIo. 11 MOKHA
SPOGHTB caMocTiliHO 3 AOINOMOTI'0X rmanxa.

Hocain 4 NIIOBICKA 3 MOHETH

BiabMiTh KOpPOK (IIPOGKY 3 POCIMHHOTO Ma-
Tepialy, AKOI0 3aKyHOpPIOIOTh naamku). IlinbepiTh ToH-
KH# rBisflok TaKol X AOBKHHH, AK i BHCOTA KOpKAa.
Tocrpuit ximens reisgxa Mae 6yTm Ha piBHI HEHKHBOL
OCHOBH upoﬁxu, 4 roJIOBKa He NOBHHHA BHCTYOATH Haj
ii BepxHiM kpaem. OOneEbKaMH BianamaiiTe BepXHIO
YaCTHHY I'Bidf[Ka 3 MOJOBKOI0, AKINO WOro JOBKHHA GiTb-
ma, HiXX BHCOTAa KOpKa. BcraBTe 3alisHHM cTepieHb y

npobry BagoB:x ii oci. fIkycs MOHeTy HOKJAAiTh Ha JBa
HeBeJWKi Ky6WKH, BiZcTaHs Mik AxEMHE Mae 6yTH Ta-
K010, o6 y nei mpoMixkox mpoxoaws raiszok. Ky6uxm
BCTAHOBUTH Ha HaJidHi# omopi. IlocTaBTe Ha MO-

HEeTy KOPOK 13 Ir'BizgkoM (BicTpa rBisjka 3HaXOAUTHCA B
npobni Haj mMiAMHON MiXk KyGumkamm). Bamkum Mo-
OTKOM pisko Bjapre pas aGo Kijbka pasiB mO Bepx-
HbOMY Kpalo. MoHery mpo6uTo, i BicTpa rmisgkra crHp-
uATh 3 Hei.
. BamicTh MOHETH MOKHa BUKOPDHCTATH JIATYHHY ILJIAC-
THHKY 3aBTOBIIKH 2 MijJiMeTpm. ¥Yap MOJOTKA Iajgae Ha
BCI0 TOBEPXHI0 MPOGKHA, AKA NPYRHEHUTH.TakuM amEOM
BCIO CAUIYy yapy MOHeTa a60 JaTyHHA MJIACTHHKA NpHAMae
Ha cefe yepe3 BicTps raiajgka. [lr1oma cCTEKAHHESA BicTpa
3 MOHETOW0 Ay:iKe Mala. Tomy mpH yaapi MoJoTKOM
BHHUKAE Jyxe CHIbBHHAHA THCK, 3aBIAKHA AKOMY BicTpsa
rBiszixa mpo6ueac MOHETY.
3] Ha mimanomy Gepesi, B
MOrIHE GaumTH, AK igHAOTECA BAIN CHigW
Ha BOJIOTOMY micKy 3a ram6uHOo. CTOAYHM Ha
060x HOrax, mifHIMiTHCA HABIMIOHUHLKH. IIpaBja
K, YAM MeHINA NJIOIA CTHKAHHA HIr i3 mickomM,
THM ranbmuii caix? Ilo gyxke rauGoxoMy CIixy
MHcHIABenbh Ge3aNOMMIKOBO BH3HAYae, IO 3Bip
imoB i3 sgo6uuvio. Besuka mjona ooopu, HaB-
MaKW, 3MeHIIye THCK: IIMPOKI JMKi He Opo-
BATIOIOTHCH I'IHGOKO B CHIr.

BeayMoBHO, cHIBHHIK THCK BicTpsa rBisgka

O





[image: image66.jpg]HA MOHeTy BijirpaBaB Be/JMKY poJb. IHIIa mpuuuWHA TOro, IO MOHETY BJaJ0CH
npoburH, nossfrae B Ginbmiit TBeppocTi 3anisHOro rei3fKa HOPIBEHAHO 3 MigHWUM
CILJIAaBOM, 3 AKOI'O0 BHI'OTOBJEHO MOHETY.

Kosxuanit meran (i He TiJIBKM MeTaJj) HO-pPi3HOMY YHHATH OUip IPOHUKHEHHIO B
HBOro. 3aTHICTh OLMPATUCA NPOHHUKHEHHIO (BAABIIOBAHHIO) Ha3uBaWTh meepdic-
mio memany. BoHa He € mocTiiiAOI0 1 3a/eXHTh BijJ TeMIepaTypH, TeXHOJOTiil
006pobru, gomimok. OxHAK OiKaBO 3HATH, IO TBEPAICTh 3aJi3a, 3a IHIMIUX PIBHUX
yMOB 00po6KH, 6inbina, HiK TBepJicTh Mixi, cpibaa, nJaTHHHU, 30/0Ta.

Haifuacrime reisgramMu 3’e{HYOTH Xepes’aHi ferani. [[03BONIAIOTH JErKO IPO-
HUKATHW MiX CBOIMH BOJOKHAMH TOIOJA, OCHKAa, AJIHWHA, cocHA. lle M AKi mopoan
nepes. TBepaumu mopoxamy € rpab, ay6, O6yk, AbayHA, rpyma. A HAWGiabmy
TBEPJICTh MAa€ jAepeBo, MO pocTe B Jicax Asepbaiijkany ta Iparmy. 3a minmicTh
JIEPeBUAHH, 3 AKol MO)KHa BUIOTOBJIATH HaBiTH JeTali MamWH, {Oro HA3WBAlOTh
3aJI3HUM JlepeBOM (HayKOBa Ha3Ba — MapoTisi mepchKa).

A ochk iHOIe 3aCTOCYBAHHSA T'Bi3JKiB.

MPHCTPIA 1JII BUPIBHIOBAHHA JPOTY

HakpecyiTes Ha ToBCTi# mommni Jimilo. Yanomx niei mimii aa-
6uiiTe Yepes OAHAKOBI MPOMIKKH MIIiCTh I'Bi3fKIB TaK, MO0 KOMKHHUHE
3 HUX BHCTYNAaB HAJ JOIIKOI Ha 3—4 canTuMeTpH. J[oCUTH TLIIBKH IPOTATTH KPi3h
el samisEMH gacTokin 6yAL-AKMI ApiT, AK BiH ¢rae raajeHskuM i piBauM. Taka
mpocTa camopobka 3 TBi3AKiB arogMThCs y Bami# AomamHii saboparopii.
MoskHa BUKOPHUCTATH TBi3JKH [JA irop ta 3a6aBok.

TOJOBOJIOMKA 3 T'BI3JIKIB

Y marazmHax cepej irpamox iHoxi sycrpiuaerbcs
n# npocTa 3afaBKa: JBA OJHAKOBO BUIHYTHX HiKe-
nvosaEux reisaku. He sacmyuyiiTech, axkmo y Bac ii
aema. Ilonpocits 6aThkiB BUrHYTH I'Bi3JKH TaK, AK Ha
ManoHKy. Ilikasime smaiiTy posragky, AK IIBHAKO
«HAQJATHYTH» IBi3JKH OAMH HA OJHHH, a MOoTiM ix
pos’eguaru. Cupodyiite 3gorafaTucd caMi, a AKIO He
3MOskeTe, CKODHCTaiiTech HaIIoOKo NiAkaskow. J[Boma
TanBNAMHA JiBoi PYKHW BisbMiThCcA 3a BicTpa OJgHOTO
TRi3fKa. JlBOMA MANBIAMA IPaBOi PYKH — 3a TOJOBKY
apyroro. IlocrapailiTech offHOYACHO BiCTpsA IpPaBOro
rBi3fKka i rOJIOBKY JiBOTO BCTABHTH B MeTJi OXHH
oaHoro. BigmycrTiTh roJOBKY, BidbMiThcA 3a BicTpd i
po3BepHiTH rBisgkA. BoHm Bike 3’eqHaHi.

Pos3bupanaa — omepamisi, OpOTHIEKHa JO 30H-
paHHA.





[image: image67.jpg]CYBEHIPH YACIB KOJIA NE3APHA, PAMCHKOI0 IMITIEPATOPA

He rak paBHO mix yac 6yaisEAnTRa Beankoi coopyau B [loTnarail poGiTHAKMY
BUABAIN CKJaJ 3aJi3HUX I'Bis/[KiB, BUTOTOBJIEHHX MaiKe ABA THCAYOIITTA TOMY.
Ha nromy micni crosna goprens, 36yaoBaHa pAMCbKAME Jeriomepamu. Toxi
Bpuranis me He 6yJa BEIHKOK MOPCBKOK AepPKABO0, a OAHIEH 3 BigAaleHHxX
uposiamiit Pumcekol immepii. Konu mampukiani I croxiTrs merioHepm coimuo
3aAmannd Ned Kpail, BOHM 3aKONANH AMAKA 3 PBI3fKaMA IIAGOKO B 3eMJI0 KO
xKpamux gacis. Tak mposesxaau 3axi3mi rBiafKk| B 3eMJi 61H3BK0 AeB’ATHAZOATH
CTOJITE.

TliznpuemMyausi GyAiBeTbHUKY, 3a0aKYBABIIY I'Bi3AKH CTAPOJABHIX PDHMJISH Y
nonieTHNeHOB] MimeYkH, UYCTHJIH iX y Dpoja’k SK icTOpWYHI cyBeHipw i 3
3a/JOBOJIEHHSAM CIIOCTepiramxm, AK ip)kaBe 3amizo 6e3 yCAKHX JONATKOBAX BHTPAT
«TePeTROPIOBANIOCH» ¥ A3BiHKY MOHETY.

Hocxin 5 IIOTPEMO — HATPIEMO

Tlorpirk ApiGHO3€PHACTHAM HaKTadHAM
manepoM BeJMKHH crapmid reisgox, mo6,
OYMCTHBINM Bijx ipki, HagaTu oMy mnpu-
BaGauBoro BHraANy. Bami sycmnna 6ynyTs
BHHATOpPOAMXKeHi. I'Bi3lok 3abIMIIUTh AK
HOBEHBKM, a IOJIOBHE, JOTOPKHYBIINCH 10
HBOTO NAJBUAMH, BA BifuyeTe, [0 BiH Ha-
rpiBesi. Bea Borawo i okpomy ioro marpino repra. IloTpiTek pykm ogHa 06 ogEy —
Tex Biguyere remao. Tepmyr, akmi o6pobise moBepxHIO, pisens BepcraTa, IO
3HIMa€ CTPYKKY, y/lapd MOJOTKA, KOTPU 3MiHIOE (hOPMY 3aTOTOBKM, — BCi BOHH
ofjHOYACHO HarpisaloTs Meranx. Ciij sayBakmTH, mo Gararo 3 MeraxiB Harpi-
BAOTHCA MIBUIKO, OCOGIMBO 30J10TO, cpibimo. [HMUM DPHMITHAM CEKPETOM METATIiB
€ JIerkKicTs, 3 AKOK BOHHW 3JaTHI mepegasaTm Temro. Hade no6posmuimsi gapis-
HAKHW, METAJU OPArHyTh AKHAXKMBHAMNE TOAIAATHCA CBOIM TENJOM 3 iHIIHMH.

Hocxix 6 TMOALIUCA CBOIM TEIJIOM

Y nopoxxHiii KoHcepBHi GaHni posirpiiite Tpoxm ma-
padiny Big cBiuku. [Ipuroryiite samizamit reizfok i Ayxe
MaJjieHbKi Jerki reisfiouxu. BMOYMBRIIN IoJIOBKY I'Bi3fl09KiB
y piaxmit mapadin, OpuHKpimiTe iX OAMH 3a OJHMM NpPH-
61usHEO HA ONHaKOBi# BifcTaHi A0 CTepKHA BEIHKOIO
reisgka. I[Tapadin, mBHAKO ocTHraroum, Havye Kielf, Baep-
JKHTH JIeTKi rBi3louKH.

Tocrpuit KiHeNh BeJIMKOTO TRi3AKAa
migEeciTh [0 monym’A cBiukm. OfuE 32
OXHHM MajJeHbKi I'Bi3J[OYKHA IHOYHYTH
majfaTé Ha crig. YoMy BOHH HAgaioTh
He Bci Bifgpasy? Lle BinGyBaerhesa ToMy,
mo 3ani3HAH CTEePKeHb, AK 1 HaJeKATh
MerajaM, Jobpe DIepejae HOayM s
B3JOBK YCHOTO I'Bi3fka, BiJ BicTpA O
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[image: image68.jpg]cTajJeBi cHOPYAH, 3ajie’KHO BiJl MOPM POKY, a OTXKe, Bij TeMIepaTypH HOBiTpH,
CTalTh TO GiMbmMUME, TOo MeHmuMu. Tak, HaOPHKJIAJ, <3aJi3HA MaZaM», AK
JIaCKaBO HA3WBAIOTHL MapWKaHW 3HaMeHHUTY BitdeneBy Bemy, Bucora axoi 300
MeTpiB, BJITKY Ha 15 caHTHMeTpiB BHINA, Hi’K Y3UMKY. 3a 3MiHOIO BHCOTH TAKOIO
BeJIeTHA IOCTiHO cTexaTh cueniarxictun. Ax6u EiideneBy Be:xy moskHa Gyiao 6
36yaysaTu 3 ajaloMimio, Migi a6o cpibaa, To 3MiHE ii poamipiB mporAroM pOKy
6yam 6 me mOMiTHIMIMMH.
* % %

3arajkoBi KaMeHi, 3HalileHI B ropax mobJam3y CTapojaBHBLOTO MicTa Marmecisa
B Mauiit Agii, HasBaau maznimamu. 11i KaMeHi BUABHINCH 3JaTHEMH TPUATATYBATH
Ao cebe MeTaneBi mpeaMeTH, AKi, JOTOPKHYBIINCH JO KaMeH#, CaMi craBaam
MargiraMm.

T'BI3JAKH JOIIOMATAIOTH 3HAHOMHTHCS 3 MATHITOM

BispmiTs 3Buuaitamii Marmit y ¢opmi 6pycka i HaCHITe HAa HHOTO MATEHBKI
reisgoukn. IligEiMite Marsit. Bu mo6auwre, 1[0 I'Bi3JIOYUKH NPHUTATYIOTHCH A0
HbOTI'0, 0COOJIMBO CHJIBHO 0inA Horo KiHNiB, a mocepeJHHi GpycKka He IPATATYIOTHCH
B3aragi. Micna Ha KiHDAX MargiTis, Ae I'Bi3/JOYKH OPUTAIYIOTHCHA HaWCHIBHiIIE,
HABWBAIOTHCA MaAzZHiMHumu norwcamu. Jligis, mo IPOXOAHUTE IIOCEepeAXUHL MarHira,
€ ioro siccio.

SAK HAMATHITATH I'BI3JIOK?

Hocaix 8

IMokaaxiTh KOBTHil 3aXi3HMH TBI3JOK HA CTLT i MPOBEAITH IO HHOMY
KigbKa pasiB migpAx Big ogHOrO KiHOA 4O APYroro CHJIbHHM Mar-
mHirom. [llopasy mepesochTe Marmir, mijHiMalo49u HOro HaJ CTOJIOM KOMOTa BHIIE.
Marmir y Bamiii pyni mMae pyxarmca B moBiTpi mo Benmkomy koay. Topkarmes
rBisika i IPOBOAMTH IO HHOMY MATHITOM CJIijJ yBech Yac OJHWM IIOJIOCOM. 3a-
mam’aTaiiTe: B ToMy KiHOi rBi3fka, e MarmiT BipHBaEeThCHA Bifl HBOTO, YT-
BODIOETHCA MONIOC, NPOTHJIEKHHUN O TOrO,
AKUM BH <«HaTHpaeTe» TIBi3fok. SIKmo Bm
B3AJHA TOBCTHH TBi3JOK, TO Imicasa KiTbkKox
PyxiB Tpeba #oro mepeBepTATH, HiJCTABIAIO-
UM Margiry iEmi gacruHM.

Icaye 6araTo pisHHX cmoco6iB HaMarsi-
YyBaHHA TBi3JKa: MOKHA NOKJACTH HOro mmo-
pAx 3 MmaraiToM (ysgoBxk abo ynomepek); MOK-
Ha DOCTABUTH I'Bi3JKH IOJOBKAaMM Ha MarHiT
(mo Beilt gomkmEI 460 TLIBKH Ha IIOJIOCAX);
MOXKHA 3pOGHTH TaK, 00 I'Bi3JIOK ONUHUBCA
MiXX OpoTHIEKHHMHK IOJI0caMu Margiris. Is
3aXOIJIeHHAM BHM BHABIAETE, IO I'Bi3fI0OK y
BAIINX PyKaX, MOWHO He3IaTHUH OPHTATHY TH
o cebe HABITH MaJeHBKHI I'Bi3OYOK, Micaa
#oro HaMarHiUYyBaHHS, HAaYe 3a4apOBAHMIA,
BiKe BIep)Xye Ha cobi 3 NecATOK TAKHUX JKe
TBi3KiB. A AKINO BH He MOJIHYETECh JOBIO
<«HaTHpPaTH» HOro, TO I'Bi3AKiB, IPUTATHYTHX
0 BaIIOro HaMAarHiUYeHOI'o, MoKe 6yTH GLab-
me. 3a IX KiJIBKICTIO JJerKo BUSHAUUTH AKICTH
HaMargiuyBaHHSA BeJMKOIO I'Bi3fKa.





[image: image69.jpg]CupobyiiTe HamMarsidyyBaTH IBI3ZK¥M pPisHOI TOBIMHEH, Pi3HAMH chnocobamu i
TOAL BU JIErKO 3MOKeTe BiJOBiCTH Hd 3auWTaHHEA Tecry. 3a JeAKHMH i3 HHX
MOXHa IPOBECTH CaMOCTiiHI gocigm.

TECT

CEKPETH
HAMATHIYY BAHHSA

1. IIpu axkomy cnoco0i B3aemoxii reisx-
Xa 3 Mar"irom BiH HamarsiuyeThcs
cuasainre (MpurArae no cebe Giapnre He-
HaMarHiYeHMX MaJeHbKHX IBi3noukin)?
a) AKIIO I'Bi3JOK HOKJACTH Y3JO0BMHK
MAarHIiTY;

6) AKIIO I'Bi3/IOK T'OJOBKOI MOCTABH-
TH HA MarHiT;

B) AKIO IPOBOJMUTH OJHUM IOJIOCOM
MargirTy B3JOBK I'Bi3JKa TO B OJ[WH,
TO B Jpyrui 6ik;
I') AKIO0 HOKJACTH I'Bi3JOK MiX IIO-
JIocaMy MarHiry;
) AKIIO DPOBOJHMTH IO I'BI3AKY OJ-
HUM KiHIEM MarHiTy KiJgbKa pa3sie B
OHOMY HAUPAMKY.
2. IIposexiTe y3/0BK JOBroro reisuka
marmirom 10, 20, 30 pasis. Ax 3mi-
HMTBCH KiJBKiCTh MaJeHBKMX IBi3mou-
KiB, W0 iX BiH MOke npUTATHYTH?
a) 36LIBIIATECA BiANOBIAHO y 2-3 pasu;
6) 36inpmATHECA yABiui @ gami He
3MiHIOBATAMETHCH;
B) 3aJMIIATAMETHCA MOCTiHHOI0;
T) 361N yBATAMETHCH, ajle BCe MeH-
me ¥ MeHIIe;
1) 36inpmyBaTHMETECA HeOOMeKeHo.
3. ToBeTHil UM TOHKHMI IBI3JOK OXHA-

KOBOI JIOBKMHH HAMATHIYYETHCH CHIb-
milre B OTHAKOBUX yMORax?
a) 3JATHICTH BEJMKOrO I'Bi3JKa IpH-
TATYBATH MaJeHBbKi He 3aJleKUTh Bij
#OTO TOBIIAHH;
6) TOHKWMI IBi3oK HaAMATHIYYEeTHCA
cUIbHIMe;
B) TOBCTHWIl T'Bi3/[OK HAMArHI4yeThCA
CcHJIBHINIE.
4, fx xpame 30eperTs HaMarHiveHicTh
reisgka?
a) TOKJIACTH B KOPOOKY OJMH TBi3/IOK;
6) HacHmaTH B KOPOOKY GaraTo Iii-
B3AKiB;
B) aKypaTHO CKJACTH I'Bi3J[KM B KO-
PoBGKY roJIOBKAMH B OJHUH OiK;
T) DOKJacTH 2 TBi3KM y KOPOOGKY
OfMH TOpsJ 3 APYI'MM TakK, mob ro-
JIOBKA OJHOTO TOPKAJACH BiCTPA APY-

roro.

BIZITIOBIJII:

1m;2r; 38; 41,

Yu me mpaBia — BH OyJHM CBiIKAMH MaJIleHBKOI'O
A¥BA — I'Bi3JIOK 3a BAUM OaskaHHAM cTaB marmirom! I
AK IiCJAA NbOro He BipuTH B 4yapu i uyieca?




[image: image70.jpg]IIPABJA Y4 HEBHJIHAIA?

«I me craxy a4 T06i, HOBEJHTENIO IPABOBIPHAX, IIO
CcTOiTh cepeJl Mops BeJeTEHChKA CKeJsd, IOB3 AKY HE
MOKe IPOHTH KoJieH Kopabenb. Ak TiibkM BiH HaGaH-
IKAETHCH N0 [iel cxeni, TAEMHEWYA i MOTYTHS CHIA BUPH-
Bae 3 HOro ocToBa 3aji3Hi I'BisKM i KopaGesh PO3TaMy€eThCA HA YACTHHH HOCEpPe]
cookiimoro mopsi». Tax posmoBigas cBoeMy KadihoBi Kymemb-MopelniaBens B
apabcbkux Kaskax «Tucaua i ogma Hid».

Bu Bipure kasxam? IIpasaa ne um meomauna? Iosmatommmocsa me 3 ofgHiCH,
1[0 3aYapPOBY€E CBOEI0 TA€MHHYICTIO, 3araJKol0 HAMATHIUEHOro IBisgKa.

Hocxin 9 «HE3HHIYBAHHM» MATHIT I3 TBI3JIKA

CnpobfyiiTe POBKYCHTH KycauKaMu' HaMar-
HiueHU# TOHKHI JOBrai reisnok wasmix. Ilepe-
Bipre, Yu IPATATYE KOKHA ITIOJTOBHHKA MaTe€Hb-
Ki rBispouyxu. IlepexoHanuch, M0 BOHA BEAYTh
cebe ax camocrifini marmitu? He monimyirech
HOBi IMOJOBMHKY 3HOBY po3jiaMaTH HaBIiX i me-
peBipUTH iX MarHiTHI BJACTHBOCTI 3 HOIOMOTO0I0
MaJIleHbKHUX I'Bi3/IOUKiB. Bu BIeBHEUTECH, IO KO-
#KeH IMAaTO4Y0K, Ofep:KaHHil MOJiTOM Iomepes-
HBOTO, fABJAE cOG0OI0 MATHIT 3 JBOMa DiBHAMH
moxocaMu. Byas-aka Horo wacTMHKa — Ma-
NeHbKHH caabeHbKAH MarmiTuk. Y HeHaMmar-
HiYeHOMY 3aJi3HOMY I'Bi3fiKOBi mi MarmiTEHKH
poaramoBani 6eanagso. Tomy #oro marmitei
BraacTuBocTi HemomiTHi. Konw Bu migHocuTe
I'Bi3/IOK OO CHJBHOrO MarmiTy, To Aid Marsiry
AKpAa3 i mojsirae B TOMYy, IO BiH JomoMarae
YIOPAJKYBATH BCi UACTHHKHA 3aJ1i3HOTO I'Bi3jKa,
posmicTuBImIM iX IO JiHII BiJi roJOBKH JO BicT-
pa. Tomy, JaMaloun HaMarsiyeHWH I'BizfloKk HA

|

€ 197 Yo
1




[image: image71.jpg]YaCTHHH, B KOXKHi# 3 HHX BH OJ[epKUTe MeHIY KiJbKiCTh 9YacTOK, ajie BOHH
36epirafoTh TOi# ke HOPAAOK. JloCHTH JHIIe HArDiTH HaMarHideHHWi rBisfok abo
#WOTO MMATOK Ha BOTHI, AK BiJl OePXAHOTO Telaa MOYHYTH Ge3JajHO PyXaTHCSH
YACTHHKW BCepeJWHI 3aJi3a, OHAKOBWH MOPAAOK IX PO3TAIIyBaHHA IOPYITHTHCA
i reizIoK BTPATHTE cBOi MarmiTHI BaacTuBocTi. Takoro »x peayJbTaTy MOKHA JO-
MOITHCHA yJZapaMH MOJOTKa IO TBi3ZKy, YMCIeHHMM HOifKMAaHHAM rBisgra. € i
iEmi cmoco6wm posMarHiuyBaHHA.

«NULLIUS IN VERBA » (HIY0I'0 HA CJIOBAX)

Yineam INas6epr — eii6-menuK amrwii-
chKOi KOpoJieB: (J1eii6 — TPHPOCTOK O 3BaH-
HA, IO O3HAYae «6YyTH OPH MOHADXOBI»,
«IPHIBODHMIT») IPOCIaBUBCH AK IepIIa JII-
A¥HA, IO MOAUBHUIACHA HAa MArHiT 0YHMa BYe-
HOIO-AOCHifHAKa. BiH Hammcas mepmiy Hay-
KOBY poGoTy 3 MaraseTuaMmy. IIporsiroM Bicim-
HaJNATH POKiB Ha BJIACHI KOIITH BiH CTaBHB
Gesniu JOCHiJiB, ONMCH SKHX CKIAJH KHHUIY
«IIpo marmirT, MargiTui Tija i BeJHKU#A mMar-
HiT — 3Bemurp. Hosa disionoria, nosesena
GaraThbMa apryMeHTaMH i ZOC/IiJaMu», O[O0 BH-
ima gpykom y 1600 poni. I cam I'ins6epr, i
#Ooro CyYyacHUKHM HAJ3BHYAWHO BHCOKO OIi-
"HioBan: i npamno. Tak, Iiasbepr ymepme B
IPaKTULl KHATOAPYKYBAHHA CTAaBHTh CBOE LIPi3BHINE mepe] HA3BOI KHHIH, Hif-
Kpecloodd OUM cBoi 3acayru. A sacayra #oro JificHo Beamki: Ha migcrasi
JOCTiZiB BiH ZOBiB iCHYBaHHSA JBOX IIOJICIB y KOMKHOIO Marsiry.

Yepes 330 pokiB immumii aHriiens, gismk-reopermk Iloas [lipak, BHCYHYB
rinoresy mpo iCHYBaHHSA OJHOIOJIOCHOTO MAarHITY. AXe jgoci B »KOAHIX HAyKOBid
naboparopii #oro He ojepykanu. I AK 3HATH, [e iCTHHA: y DpandXx OPHABOPHOTO
JiKapsa aHrIiMchKOl KOpoJeBH 9¥ djeHa JIOHJOHCBKOrO KOPOJiBCHKOTO TOBa-
puctea? Kpim roro, V.linpbepr BCTAHOBMB 3aKOHH B3a€MOJii MaruiTis, BHABHB
YHiKaJbHY HaMarHiuyBaHICTH 3aJi3HMX NpeJMeTiB, AIHMOB BUCHOBKY, IO 3eM-
A — BeJWKAa HAMATHiIUeHA KYyJsd, NOMITHB, mo0 HoxyM’s moabaBise Tina ix
eJeKTPHUYHUX TAa MarHITHEX BJacTHBOcTeif i T. iH. Bim Bumepeaws cBiii yac Ha
100 pokiB, IpoTAroM AKMUX HiYOTO iCTOTHOrO B HAYKY NPO €JeKTPHKY i MarmeTuaM
BHeceHO He Oyso. I'inp6epT mepmAM BCTAHOBHB, INO 3afNi3Hi mpeiMeTH aKTHBHO
«BOUpaIOTh» y cebe moe, AKe OTOYYE MATHITH.

. AK 3AXHACTHUTH I'BI3I0K
10
Socd BIJI MATHITHOTO IIOJIA?

IlocTaBTe BicTpsAM HaMarHi9eHHWH JOBrui
TBisOK Ha migcTaBky. 3BepXy Ha AeAKiH BiA-
craHi ykpimite marmir. BasxexHO Bij Barm
rBizgKa i copTy 3amiza, 3 AKOro #oro BH-
TOTOBJIEHO, BiJICTAHB BiJl TOJTOBKH I'Bi3aKa KO
MarHiTy mig6upaeThed Tak, moO I'Bi3JOK CTO-
AB BEPTHKAJHHO, HE TOPKAOYACH MATHITY. ¥
IPOMIXOK Mi¥ MarsiTOM Ta IOJIOBKOIO I'Bi3ji-
Ka [0 uepsi BKJIajgaiiTe apKyIl mamepy, Kap-
TOHY, YJIAMOK CKJa, AepeB’sHY, IJIaCTMACOBY





[image: image72.jpg]Ta MeTajeBy JiHiAkn. B sxomy Bumajaxy rsisgok ymaje? Kpim merasesoi mimidkm,
Himo He BOGepexe #oro Bix aii marmiry. 3paeThcA, MarsEiTHOMY HOJIO HeMa
nepenoH. Tinekn 3axizHa JdiHifiKa Ta iRmMi nDpeJMerH i3 3aji3a aKTHBHO BOMpPAIOTh
B cebe MarmirtHe moje moZi6HO ZO TOro, AK HPOMOK&aJBbHHI mamip B6Hpae dop-
HuEAbHI naamu. [To36asaerni nNiATPUMKH MAarHITHOTO IOXs#, I'Bi3JOK Magae.

SIx B3aeMOZIIOTH ABA HAMATHIYEHWX I'Bi3JKH, JONOMOXEe BCTAHOBHTH TaKHA
Aocain.

Tocaxix 11 3AKOHH B3AEMOJII MATHITIB
NEPEBIPAIOTH I'BISIKH

IlocTaBTe Ha Kpail MargiTy
ofuHE reisgok. Jpyrnii BisbMiTh y PYKY,
TpuMaiiTe #oro BepTHKAJIBHO i MOBLIEHO
HabamxalTe fo mepmoro. Ilepmumit rei-
30K Di3KO BHaje, XO0Y BH Mie He A0~
TOPKHYJIHUCA A0 Hboro. I'BisfKu MoxkeTe
mig6upaTa ogHaKoBi a6o pisHAX pos-
MipiB, ase B 6yAb-AKOMY BUIAIKY ABH-
e TOBTOPIOETHCA: «CAMOTHiM» I'Bi3ok
magae. Ik me Mo)XHA HOACHATHA?

T'BizZI0K, o CTOiTH, IiJ Ai€l0 MarmiTy caM Jjierko Hamarmidyerscd. Bipy roro
% MarmiTy HaMarmigyeTbcdA 1 Apyrui rpisjok, axmi B nmepemimyere. OnEaxoBi
IOJIOCH MATHITIB 8MyIIyIOTh I'Bi3JKHM BiIITOBXYyBAaTHCh OAHMH Bif ofHOTO. OnHAK
TOH, 0 BH TpEMaeTe, BIACTH He MOKe. OXMHOKHN I'Bi3IOK 3HM3Y IPHATATYETHCA
MargiToM, Ha AKOMYy BiH CTOITh, & BepXHiif #oro KiHenmp BiAMTOBXYETHCA Bix
TRi3jKa, Mo HAGIMXAEThCA Ko HBOTO, i TOMy pisko manae.

YoMy B IbOMY AOCTiAi MU pPajHJIH IOCTABHTH IBi3fox Ha Kpail marmity? fx
BH BiKe 3Ha€Te, OLIA IOJIOCAa MArHITHI BJACTHBOCTI HPOABIAIOTHCA CHJIbHiME.
I'Bisfku mBHEAIe HAMATHIIYIOTHCH.

Kineka THCAY POKiB TOMy KaGipHm — TAK HA3WBAJTH GPOAAYHX (OKYCHHKIB
CrapopaBeboi I'penii — MaHApyBaa®m mo Kpaimi i faBajm AWBOBHMKHI BHCTABH.
OjxHa 3 HAX 3aBXKAH OpHBepTaja yBary IIAAadiB: Kigpka BaMKAX 3aJi3EAX
TBi3AKiB BHCLJIM OXWH TiZ OAHUM, He NafaloOYd i He BiAPHBAIOYMUCH ONUH BiJ OXHOTO.
3naBajocd, HeBAAUMi i MOTyTHI cHAM TpEManu ix y mosirpi. IlpararyBamHAM
MargiTy B Hami AHI HiKOrO He 3ZHBYEN, XOY JAaJIeKO He BCi OCATIH T2EMHHYY
IPHEPOAY NBOTO SBUINA. 5

AKHAU MATHIT «CHJIBHIIIHAI»?

IBoxi BBaXalTh, IO YMM BaKIHH Margirt
a6o Giapmi itoro posmipm, Tam 6inbma Horo
3aTHICTH OPUTATYBATH. 3JaTHICTH MATHITY
OPHUTATYBATH Ao cebe 3aNi3Hi mpeamern 3zaie-
JKHUTH Biff 6araThoX NpUUYMH. Y TOMY YHCJi Bif
YMOB i#oro 3bepiraHHs, BiJ 30BHINMHIX BOJAMBIB
(reMmneparypm, B3aemoaii 3 immmMu Timamm).
BaimBa i koHCTPYKNia Marmity. Bissmirs aBa





[image: image73.jpg]MargiTH, AKi BM Xodere MOPIiBHATH, i migBimyiiTe 40 HEX HOCIiOBHO, ONWH 3a
OHUM, OJHAKOBI MaJleHbKi HeHaMaTHiueHi paHime reizgouxm. [le iX JaHIIOMXOK
Oyme MOBMIUM, y TOTO MATHITY i 3/aTHiCTH HPUTAryBaTH Oiibina.

HMocxix 13

YH «CTAPIKOTb» MATHITH?

IlpoBeleHEA WHOTO MOCHifY BUMArae
ny:xe Gararo yacy. JloBefeThCsl MPOBOJUTH
#oro yacTHHAMM, POOGJAYM TepepBY Ha
Kiapka micanis. [[is 6araroBikosoi icropii
HAYKH [le 30BCIM He BeJHKHH CTPOK.

V¥V panexi gwacu cepejHBOBiUYA 3aral-
KOBHii, HE3pO3YMIiJHH CBIT HpUpOAH 3MY-
myBaB JI0Jeil BipUTH y MOXKJIHBICTH HaJ-
OPHPOAHHX HOAil. YMMasio TalaHOBHTHX
JOCIIAHAKIB HaMarajuch, HaOIPUKJIa/, Iie-
PETBOPIOBATH IIPOCTi MeTaau (CBHHEIN b, 3a-
mizo, MifB) y moporoniuHi (3ox0T0, cpibio).
Bee XUTTA IXHE MAHAJIO ¥ TAKUX MONTYKAX.
Ile 6ynm anximikm. Hamonernusi momyxm,
1[0 BeJ|W nji Jioaw (HaidacTime me OyJaM YeHIi), He yBiHYAIHCA YCIiXOM, 30J0TO
BOHM OJiepyKaTh He MOIJIM, 3aTe JIOJCTBO HAKOMWYWIO BeTHYE3HWH NpaKTHIHHH
AocBij, Gyjo BiANpamboBaHO METOAH NMPOBEAeHHA €KCIEPUMEHTIB.

Bam Hale:KUTH NepeBipATH cOpaBeJanNBicTh 3anucy, apobaenoro B XII cromirri
JOCTiTHUKOM-caMiTHHKOM. «Y MeHe ByB Marmir, Axmii migmimas 100 gpaxm
3ajisHUX TBi3jgkiB. SI JaB HOMY MOMKJIMBICTH caMOTHBO mpoJiexara 100 guiB i
Hodel y Temmomy Mmicnui. ITicasa mporo marmirt smir migasaTn aume 80 gpaxm
reisgkis. OTke, cuira Margirty ciabmiae 3 4acoMm».

3 foBigHMKa BioMoO, IO fpaxMa — Iie IpelnbKa I'PONIOBA OJWHHIHA, KapGyBaTh
ARy mouanum 3 VI cromitra no HoBol epu. OxHa JpaxmMa cTajla alTeKAPChKOIO Mi-
poro Baru. 100 anTexkapCchbKHX JpaxM Baxkarh 373 rpamu. CupocTuMo Bamre
3aBJIaHHA.

1 yacTuna gocainy

IIpuroryiire fo6pe Hamaraide-
HHUH BeJMKHA 3aJi3HHH T'Bi3JOK.
ITixneciTs #fOro 0 Jlerkux MajieHb-
KHX T'Bi3I0YKIB i TOYHO mifpaxyii-
Te, CKIIbKA 3 HUX BiH MOXe BJep-
JKATH, AKMO HOro miJHATH HaJ
crosom. Ileit pesyaprar sanmamirs.
Bcei manenbki rBisgoukn 36epits y
KOpPOOKY. BelmKmii moKIafiTh OK-
PeMO: KOpOOKH cXxoBaiiTe y PisHHX
micnsax. IlepepsirTs gocaix ma 100
JHIB.




[image: image74.jpg]II yacTuBa nocaixy

Ilicia BKa3aHOIO CTPOKY HOBTOPITH ‘
mocaijn. IlopiBEAlTe ofepkanHi moKas-
BuKH. Yn MoKe Ball eKCIepUMeHT Tij-
TBEPAHTH BUCHOBOK YeHIA-eKCIHEepH-
merTaTopa?

Byas-sky BifgnoBigs cupobyiite mo-
ACHUTH, YOMY TaK BigbyBaecThcs.

HEMAE IOBICTI IACJHMBINIOL B CBITI,
HIK IOBICTH ITIPO AH/IZKEJY I ®JIABIO

®aapio xolia — MemKaHN iraxilickkoro micreuka Amanbhi — BRAUHL
CHOiBBITUM3HHMKH CHOPYAHW/IH B IOPTY PO3TANIOBAHOTO Bins migHimikA ByTKaHa
Beaysziii micra Heamonss naMm’ATHUK 3a HadeGTO BuHaWenuit y 1302 poni xomnac.
Ha mouarky XX cronirrs, y 1902 poni, 6y10 nunmrao BiACBATKOBAHO MIiCTCOTAITTS
nboro BuHaxony. Kpacusa seresga »xuse i goci.

JaBHO-IaBHO, KOJH MicTO AMaJb-
i, ax i Bemenis, croAno Ha BOAL, KHUB
y EhOMY loBexnip @uapio [[ixoiia. Bim
6yB 6igEEM, ae BeceauM, a KpiM roro,
KoxaB AHJKeNy, JOYKY 6araTroro pH-
Ganku lominiko. Pubanka fominiko ne
XOTiB, 06 HOro JoYKa BUXOLMIA 3aMiX
3a «cyxomyTHOTO» Jl3Koia i mocraBuB
nepey POaBio BEMOIY: HABUHATHACSH IJIa-
BaTH IO OPAMIiK JiHI] B HeCOPUATIUBAX

yMOBaX — B TyMaH, BHOYi Tomo. 3po-
3yMiso, mo Taka BuMora GyJa Heaxif-
CHEHHOI0 — cIpobyiiTe morpe6TH Bec-

NaMu I’ ATH XBUJIWH, 3ATTIONABIIA OUi.
Oprax ®naBio 6YB KMiTJIHBOK JIOLHU-
HOW0. SIK I0Beyipy oMy He pa3 JOBOAH-
JIOCh KOPUCTYBATHCA MArHiTHEM Kame-
HeM. Binm momiTmB, o KOJHM IOKJAcTH
MIMAaTOYOK 3aJIi3a HA KOPOK, AKHI miaa-
BAE Yy BOJi, TO Mar"iT HOBEpPTA€ThCH
3aBKAH B OfMH OiK i Tomy moke OyTn
opieHTHpOM. Ba JereHj010, Yepes Mi-
canp PraBio, BHKOHABIIH 3 JIOTOMOTOI0
Marmity saspaHHs craporo [owmimiko,
OAPYKHBCHA 3 KpPacyHelo AHJKeJ0l0, &
pHOAJKH O/lepKaJu KOMIac.

JlereHja femo OPAKPAINYE 3aCoyIH
®upasio [xoita. Bin, mabyTs, TimbKE
HAJaB KOMIACY CYJacHOI'o BHTIALY, BH-
TOTOBUBINM AMCK i3 moxiskamu. [lepmy
NUCHMOBY 3TajKy Hpo MAargiT i mar-
HITHY CTPiJIKy 3HAXOAATH y CTApoAaB-
HiX pyKOmHCAaX, JATOBAHMAX APYTHM CTO-
JiTTAM KO Hamoi epH.

201
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KOMIIAC I3 TBI3;

Hamarmivenui#i Beamkwuit rBisagox
OifBickTe TrOPpH3OHTAJBHO HA JOBIiH
HUTHI, AK y gocxigi 3. SIky 6 mosumiro
AJIA HbOTO BM He BHU3HAYWMIM, I'Bi3JIOK
micnA meAKMX KOJHMBAHB CaM BCTaHO-
BATHCA TaK, IO OJMH KiHenb BKa3y-
BATHMe HANPAM Ha MiBHIY, a APyrui —
Ha NiBfeHb. JIerKo HmepeBipuTH Ipa-
BRJBHICTh pO3TAIIYBAHHA I'Bi3Ka, Ma-
roun komnac. Iloryp6yiiTech, mo6 mix
Yyac IpoBefieHHs AOCHiAy moGaIn3y I'Biaj-
Ka He Oyjg0 iHIMHAX MeTaJeBHX OpeJ-
MeTiB. BOBM MOMXYTH TeX BUABUTHCH
HaMarsiyeHWMY i HETATUBHO BILTHBATH
Ha Pe3yJbTaTH JOCIily (CTBOPIOBATH ot IR omie s
aHoMaJii). [ocais Kpamie DIPOBOAUTH 3a i
THXOI HOTOAM y ABOPi, HA MaWZaHIYHKY.

CupobyiiTe mpoBecTH TaKAX caMMii JOCHij i 3 HeHaMarHiYeHWM I'Bi3JKOM.

IligBimyBaTu rBisfox He 060OB’sA3KOBo. MOKHA IOKJIACTH HOro Ha KOPOK i
nyctuTH y Boay (B Tapinky, Kaao:ky). I'Bisfok, Mo BUOAJKOBO 3HAUIIOBCA B
KUIDeHi, MO)Ke IPHCHYKHATHCA JOAUHL, AKa 3abiykKaga, saMicTh KoMmaca.

Bu Bxke pobpe 3HaeTe, mo 3eMJ/A Ma€ MarHiTHe NoJe, IIOJIOCH AKOro Maiixe
3biraforsca 3 reorpadiuaumu. BoEN i opieHTYOTH CTPiIKy KoMmaca abo I'Bi3flok
3aBXKJAMA B OGYMOBJIeHOMY HanpAMi (miBEiw — miBjeHs).

L )

Ans6epr Eiftnmreitn, BugaTEu# yuenw# XX cromiTrA, Ha Bce XXHTTA 3a-
maM’ATaB TOH AeHb, KOMWM HOMY, TOJAI WOTHPHPiUuHi# AMTHHI, mOJapyBajJH HOBY
irpamky — xommnac. Ha Bce XHTTA 30epir BiH AuTAYe 3aXONJeHHA JUBOBHKHUMHA
BJIACTHBOCTAMM MAarHiTy, THMH CAMHMH BJACTHBOCTAMH, AKi THCAYI POKiB TOMY
XBHIOBAJN HAmMUX Opejkis. YapiBHa saraZka 3JaTHOCTI MarsiTy OpHTATYBATH
npesMeTH He QA€ COOKOK BUeHHM ¥ NOHHHI.

B3AEMO/IIA HAMATHIYEHOI'O I'BISJIKA

ix 15
fcexls 3 HEHAMATHIYEHHM

BispMiTh gBa ofHakKoBHX rBisfkm. OxmeE i3 HHX Tpeba xobpe Ha-

margituTu. [Ipo6miiTe EAMU HeBHUCOKI KPYrJi KOPKH rOPU3OHTANBHO,

SIK [OKA3aHO Ha MAJIOHKY. IIycTiTh KOPKH 3 TBi3fIKAMHA y BEJUKY TAPiTKy 3 BOXOIO

mraBarty. SIKI[o OIPATPAMYBATH PYKOKI KOPOK 3 HAMATHIYeHUM I'Bi3IKOM, TO Apyra

npobka, 3 HeHAMATHIYeHAM, OPATATHETHCA A0 Hepmoi. A IO CTAHETHCHA, KOIH

BAEPIKYBATH PYKOIO KOPOK 5 HeHaMarHiwenmM rBisgxom? Ak Bu aymaere, 9m
ONHAKOBHH peayisTar 6yje B 060x Bumagkax?

BaaeMofis HaMargiveHoro i HeHAMAarHiYeHOro I'Bi3AKiB of{HAKOBA. 3aIi3HHA I'Bi3-





[image: image76.jpg]JIOK TPUTATYETHCA JO MArHITY 3 TaKOI0
K CHJIOI0, AK i Marmir go reisgka. Py-
KO0 MM MOXXeMO IPOTHAIATH Iifl cMji.
Boja, B Aikii maBae KOPOK, YHHUTH AY-
ke MaJui onip. Bin He Moke 3aBaNTH
B3a€MHOMY MAarHiTHOMY NDHTATAHHIO.
Ileii pocaix i 6e3 mMpoGOK MOKHA MPO-
BOJAMTH HA CKJi, Ha IJIafeHbKOMY IIOJi-
poBaHOMY croii. BaauBo, mo6 TepTa
I'Bi3/[KiB 00 NOBEpXHIO 6Y/IO HEBEIHKHUM.

Hocxix 16 BEPTYIIKA

IIpoTKHITH KOPOK IOCEPeIUHi TOJIKOI0
ab0 MIUIBKOK HACKDPi3h. ¥ GiUHY moBepx-
HIO KODKA IIijJi HEBEJINKHAM KYTOM /IO TOJKA
YBITKHITH 4OTHPHAANATH OLHAKOBHX JOB-
TMX T'BI3ZKIB JOCHTH GJIM3BKO OAMH BiJ off-
HOro. 3pob6iThs Tak, IO6 BEPTYIIKA CTOSJIA
BEPTUKAJIbHO Ha roJni. [lokragiTe HA mMHii-
Ky IMIANIKA MOHETY, 8 3BepXy HOoCTaBTe Ha
Hel 3pobJeHy KOHCTPYKIiIO: FOJIKY 3 KOp-
kKoM i Giumumu reisgxamvu. o Bamoi Bep-
TYmMKH 360Ky migHeciTh Marmir, a mig xi-
Helb HAUOJIMIKYOTO JO MArHITY I'Bi3JKa IO-
cTaBTe 3amajieHy cBiuky. Yepes Jeakmii gac
BepTYIIKa HOYHe NOBiJIbHO KpyTuTHCcH. Ilo-
Aymaiite, YoMy me BigGyBaernca?

Hamarmivenn# rsisfgok mij dac Harpi-
BaHHSA IOJYM’ M CBiUKHM BTpadyae CBOI Mar-
HiTHI BiacTHBOCTi, ajJe MargiT mpurarye i
cycigai reisgkm. CnodaTky Ile HPUTATAHHA CYCiAHIX rBisakiB Oyio ciaabum, BOHH
3HAXOAMJNUCH AajeKyBaro Big mMargitTy. Temep HaiGamK4uil IBi3JOK PO3MArHLTAJIO
moaym’d, a cycijHi#, Xod i cnabo, ofHAK IPATATYETHCA JO MArHITY i mOBepTae BCIO
BepTymKy. Pamime marpiTuit reizgox BuHmOR i3 30HW Aii moaym’s i octmrae, a
TOH|, MO Tex Mo ApYyruit 6ix Bixg marmity, — xomoxmEui. ToMy MariT Aie Ha HROTO
CHJIbHiNTE, HiX Ha TENJH#, a KOJHW APYruil HarpiTmit reis ok po3MarHiTHUTHCA, TO
3a HAM MarHIT OPHUTATHE HOBHUH XOJOXHWH TBi3/IOK, a He ToH, mo ocrurae. Tomy
BepTymKa ofepTaTHMETHCA B ONHOMY HAIPAMKY.

KPACA I IOPATOK HAMATHIYEHHX I'BI3JIKIB

Ina pocniny BaM moTpibHi micTs 3BHYaMHHX KOPKIB i CTiAIBKH XK

3as/jaJerip HaMarsidYeHAX HeBeJHKHUX I'Bi3/IKiB OJ/HAKOBHX Po3aMipiB.

TooBkm ix MaioTs 6yTH HaMarHideHi oJHOMMeHHMMHA HoaocaMu. [[OMOrTHCS IBOTO

MO’KHa, HOCTABUBIIN BEPTHKAJIBHO HAa MAarHiT I'Bi3JiKH roJoBKaMu BEM3 Ha 10—15

XBAIUH. I'Bi3AKK YBITKHITH ¥ KOPKHU TaK, o6 3BepXY CTHPUYAB JHUIIe HeBeJIHKUit
KiHYMK 3 TOJIOBKOIO.

Y mupoky Ck/JAAHY MOCYAMHY 3 BOZOI ONYCTiTh KOPKH 3 rBi3JKaMu| BicTpAM y





[image: image77.jpg]BOoAy. Bomm Tak i maaBaTaMyTh. I
TYT Ha BAC YeKa€ KpacWBe BUIOBH-
mie. Kopk® 3 rBisiKaMu po3TamoBy-
BATHMMYTHCH HeMOBOW y BepImMHAX
upasuiabHEX Giryp. Axmo onyerurn
Ha BOJY TPHM IPOOKHM — MOKHA moOa-
YHATH BePIIMHHA TPUKYTHUKA; YOTHPH
npoOKHM HOCTaBUTe HAa BOJAY — BOHH
PO3TAIYIOTHCHA y BeplIMHAX KBajpa-
Ta; I’ATH — Y BePIIHHAX IATHKYT-
HUWKA, NICTh — INeCTHKYTHUKA. Ym
He mpaBja, TapHo i aaragkoso? Ilpo-
Te yyjeca TiIbKW MOYMHAIOTHCHA. 3a-
GepiTh OVAb-AKMHA KOPOK 3 I'Bi3J[KOM.
I Hi6u He Garkalo9W MOPYIIYBATH HiT-
KWIA TOpPANOK, IMMEeCTHKYTHHUK Tepe-
TBOPHUTECH ¥ ' ATHKYTHUK. 3a6epiTh
me 1Mo OfAHIiW mpobmni, i BM mobGauure,
AK 3 W ATHKYTHAKA YTBOPATHCA KBa-
. apar, TpukyTHUK. Cupobyiite Touno
B NEHTP TPUKYTHUEKA YU KBaJpaTa OIyCTHTH KPail MarfiTy — Bci IPOOKH MOYHYTH
PiBHOMIPHO BiANJIMBATH BiJ{ HHOTO, 30epiraoyu CBOE IIONEPeJHE PO3TANIYBAHHSA.
IMligEeciTh MaryiT APYrEM MOJIOCOM — MPOOKH 3 I'Bi3JKaMH 30JMKAaTHUMYThCH, HE
aMiH0©YY GOpMHA.

Bu BaMargiTHIH BCi TBi3JAKM OogHaKoBO. OAHOWMEHHO HamMarHideHi IOJIOBKH,
AK i BiCTpA, BiAMTOBXYIOTH I'Bi3JKM OZWH BiJ OJHOro, i KOpKH HOYMHAIOTEH PO3-
namBaTHCA. AJie BOHH He JIOXOAATH 10 CTIHOK HOCYAHHH, TOMY IO AilOTH CHJIH
NPUTATAHHA MiK TOJOBKOIO OJHOTO I'BidfKa i BicTpawm immoro. Ha nesriit Bigcrani
MpPO6GKU 3YNUHATHECH — CHJIH NPATATaHHA i BiAMTOBXyBaHHA 3piBHAAUCH. IIpa-
BHJIBHI (irypu yTBOPROTHCA TOAL, KOJM I'Bi3/JKH HaMarHiyeHi 0HaKOBO.

&) SRR

Biggaoun HaJexHe AONUTIHBOCTL i 370-
rajJuBOCTi I0HNX eKCHepUMEeHTATOPiB, IPOIO-
HYEMO IJIA HUX:

CAMOCTIHHI JOCIIAA

Jocxix 18.
Yu aitoTh MarHiTHI cHam y BoAi?

Jocaix 19.

Uy MOMKHA HOiJHATH 3aTOHYJIHH
I'Bi3/IOK 3 JjHA 3aIOBHEHOI BaHHH
3 AONOMOTOI0 MArHiTy, IpWB’A-
3aHOTO JI0 MOTY3KHU?

Jocxix 20.

Yu BacThCcHA BUUHATH MadeHb-
KWl I'Bi3JIOK 3 /lHA 3a13HOT KACT-
pyai 3 raps4oio Bogoo?




[image: image78.jpg]TouHi i HAOYHI BiANOBiAL HA Ni 3aNUTAHHA BAM JONOMOKYTH JATH caMOCTiHHL
excnepumentu. Ilogymaiite, AKe ob6ragnaBHEA A iX npoBefeHHA Heobxijgme, i
3asfaneriip migroryire #oro. CnnamyiiTe MOCTiZOBHICTH BAMHX Aifl y KOKHOMY
pocnigi. CkaafiTe TPOrHO3 OYiKyBaHHX pe3yiasTaTiB. Moskere Horo sammcaTH.
IToscHiTH DIPUYMHEYA, HA AKUX 'PYHTYIOThCA Balli mepeabadenus (rimoresu). Iicaa
[ObOT'0 POSIOYHITE 33 NJAHOM BHKOHYBATH eKCIEPHMEHTH.

Mam’arajite, B Jocaifax 3 rapsadoio BOXOI0
norpi6na ocobmusa obepexmicTs!

IlopiBHANTE peayiabraTH, AKi BH OJep)KajH, 3 BAIIMMH IpOrLozaMu. Sxmo
Bce 36irsioch, paji mpuBiTaTE Bac, KPamioro eKclepuMeHTATOpPA HAYKOBOI JO-
MamBboi saGoparopii. B pasi, kosm He Bce 3iMmIOCA 3 OYIKYBAHHMH PE3YJb-
TATAMH, CTiJ IMe i mje pas DOBTOPHTH [JOCIiJH, IPOJOBKMUTH €KCHEPUMEHTH.
Heob6xifgHo 3’scyBaTn, 9 HeMa BumagkoBol momuiku? [loMuiaka sakpaJjack B
eKcIepuMeHT 94 B IPOraos?

A MOXJIHBO, AKUICH CTOPOHHIN edeKT BIVIMHYB Ha pos3bikHICTH ofep:KaHOrO
i ouixyBanoro pesyapraris? HeobxigHo Hanoseriuso MIyKaTH, 3HAWTH i BUIPABATH
TMOMHUAKY. 3BWYaiiHo, CBOI MOMUIKH He Jy’e MPHEMHA pid, ajle 3HAXOXATH ix
CcaMOCTi#HO i BUNIPARIATH AyKe KopucHO. He NOMUIAETHCA TITBKH TOM, XTO HiTOro
He po6uTh. I HABITH 3pa3y OJepXKABIIMA OYiKYBaHHI pe3yJabTaT, CJiJf TOBTOPHTH
KOXXHAM Tociaif, mo6 BHKJIOYATH BumaaxoBicts. He Bapro HexTyBsaTm mOBTO-
peHHAM HaBiTh Halimpocrimmux gocxaizis. Ilig wac iX BHKOHAHHS YacTO Tpam-
JAKTHCSA TAKi HecHoAiBaHKY (BHDaZKOBOCTi), AKI mepeJ6auuTH 3a3Jajerifb IPoCcTO
HeMOXXJIuBO. BoHH % 60 i HAGJMIKAIOTH JJO HOBUX BiAKDHUTTIB.

MAJIEHBKI I'BI3JIOYKH, IO POBJIATH BEJIMKI BITKPUTTSI

25 Bepecasa 1820 poky dpannyssku#i ydyemuit, npodecop ITapmabkoi moui-
rexmiynol mxoan Jlomimix ®Ppadcya Aparo moMiTHB, IO IPOBiJ, IO AKOMY Tede
CTPYM, TPHUTATYE MaJeHbKi 3aiismi reiagouku, KoTpi Jemars nobamsy. Bim sa-
IpocHB npotecopa cBoel MKOIH, Bijomoro (pisuka i ximika Angpe Mapi Amnepa,
3 AKUM OiATPAMYBaB APYKHi CTOCYHKH, IIOJHBHTHCA HA JOCHTH JMBHY HOBEAIHKY
MaJleHbKUX TBisZioukiB. ¥ mpucyrHocTi AMmepa Bce moBTOpmJIocA. Bpaskemmit
nobayeHHM, AMIep 3aIpONOHYBAB Iy HU3KY IPOCTHX JOCHiJiB IIOA0 NOCHIEHHSA
HaMargidyBaHHA €JeKTPHUYHHM CTPYMOM.

OxmEa 3 igeii AMpepa moJjfdraja B TOMY, mo0 3 ZOBroro IpoBOAY 3POOGHTH
croipanb, a rBisfiok HOMicTHTH BcepeAuHy miei cmipaxi. Imeio oxapasy »x 6yio
BrileHo B xurTTA. llpodecopm, Ak Maxi AiTH, pajo mepefYyBalOuM YCNiX, BH-
rOTOBRMJM cuUipab i, YBITKHYBIIM TOHKHH T'Bi3J[OK y Hamipenms, BKJAJH HOTo y
OeHTp cuipaji. 3HOBY MYCTHJIM CTPYM. YCIiX NepeBepIIuB yci cofiBaBHEA: I'Bi3OK
mMBUAKO i cuabHO HamarHiTuBesa. Tak 6yno0 BWHAlJleHO HepmuH cOJEHOIL —
APOTSAHY chipaidb (KOTymKy) 31 crpymom. Ii gia cxosxa ma Ailo ssuualimoro
MAaTHITY, 3 Ti€I0 TITbKHM Pi3HMNE0, IO, 3MIHIOOYHN KLILKICTh BUTKIB KOTymKH abo
BeJIMYMHY CTPYMY B Hill, MOsKHA 3a 6aKaHHAM 3MiHIOBATH HaMarHIUyBaHHA I'Bi3/-
KiB. AMOep modyas KOHCTPYIOBATH YHCJIEHHI mnpocTi Opuiaagu, B AKUX BHUKO-
PHCTOBYBaBCH Ieil 3B’A30K MiK eJeKTPUYHMMHU Ta MAaIHITHUMH IPOIECaMH.

Ilepenecemocsa 3 llapuska Ha miBHi4, X0 AHriaii, e B Toil e dYac KHB. me
OJVH 3aXONJIeHNH eJIeKTPUKOIO | MATHETN3MOM BHHAXijHUK — Yiabam CrepixeH.
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[image: image79.jpg]JeB’ATHAANATL POKiB BiH IPOCHYKUB
v aprmiepii, ajre Bech BimbHMI Bix
CcIyX6M Yac IIPOBOJAUB Y KA3apMi, KOH-
CTPYIOIOYH NPHJIAAXA i BIAMITOBYIOUH
Aociaifu 3 HUMH. Y HBOTO 6yJj0 me ABa
3aXOIUIeHHA: BiH GaraTo umTaB i mo-
06198 PEMOHTYBATH T'OJHHHUKH.

23 rpaBEA 1825 poky Viaepam
Crep/i:keH NPOJNEMOHCTDYBAB CTBOpE-
HUH HAM Iepmal eJeKTPOMATHIT, MO
ABIAB co6OI0 CTEP:KEeHb 3 M’ AKOTO 3ai-

3a, sirEyTHi y migKoBy (cepAedHHUK) i o6MoTaHMIT i30/IbOBAHHM MiZHUM APOTOM.
Ilpm nponyckaHHI CTPYMy cepAedYHHMK craBaB MarHirom. Erxexrpomarmir Creppsxe-
Ha BaX®B ychoro 200 rpamis, ane, nepe6yBapo4YH Oiff CTPYMOM, TPHMAaB BAHTAN ¥
18 pasiB 6inpmmit, Hixk ¥Woro BiracHa Bara. Yce xurts CreplikeH YIOCKOHATIOBAB
cBoi mpunagu. Ha MOruiapHiM mIATI BRHAXIAHAKA HATAC YCHOTO 3 YOTHPHOX CIiB:
«TyT JexKATh BUHAXIJHAK €JEKTPOMATHITY».

Korymka Apro i AMnepa Jlerko HaMarHigyBaja 3aJi3Hi OpegMeTH, BCTABIEH
Bcepeauny. ExexTpomarmirt Crepasena caM Jerko NpUTATYBaB Ko cebe Bce aafiame.

Tocaix 21 EJEKTPOMATHIT I3 I'BI3JTKA.
(Mocaix Yineama Crepaxena)

Ha mopmepennso 3irayrmit y dopmi
OiKOBH TOHKHH JOBrUH I'BisflOK rycTo
HaMoTal{Te B OJHOMY HANPAMi AKOMOTa
OinpIme BUTKIB i30JI5OBAHOTO MiZHOTO
npory. Enexrpomarmit rorosmit. ITix-
HeciTh HOro N0 MajeHbKHX 3ali3HUX
I'Bi3fl0OYKiB, IO JexaTh HA croji. Ilig-
HiMiTh KOTYIMKY 3 CepJeYHHMKOM HAaJ
CTOJIOM — HiAKOTO pesyJabTaTy: T'Bi3-
MOYKHM HEePYXOMO JeXaTh HA CTOJi.
Ilpuenuaiite KiHOi ApoTy Ao Garapei-
xu. Temep esexTpomaruir migEiMe Haj
CTOJIOM Niny KyNny MaJeHbKHUX I'Bi3fou-
kiB. Big'egnraiite xoua 6 oAuHE 3 KiENOiB




[image: image80.jpg]APOTY Bij GaTapelikm, AKA KUBUTH €JeKTPOMATHIT, — TIBi3JOYKH OADPaA3y X
BifOanyTH.

Temep mifHECiTH eJleKTPOMArHIT Ha NeAKY BifcTaHb BiJi Ba)XKOro JOBIOro
rBi3fiKa, roMOBKa AKOro NpHWB’sg3aHA [0 BePTHKAJIbHOI HUTKH. BiE BHciTHMe
BepPTHKAJBHO NOTH, AOKM MiJHMWH ApiT He migkaodeHo jpo Garapeiiku. Ilicas
mifgKIOYeHHA A0 GaTapefKH I'BiafIOK «KHHETHCA B OGiHMU» eleKTpOMArHiTY, mo-
MiTHO BiAXMJIMBINN HUTKY.

Illo meo6xizHO 3po6uUTH AJA TOro, mo6 IBi3JOK Ha HHUTINI BIAXHIUBCH Y
nporuiexHaui 6ik? € KinbKa MOKIMBHX BiJIOBiJei.

MoskHa, HaOpuUKJIaj, 3MiHHTH HampaM cTpymy. [aa msoro tpeba Koxmmit
IPOBiJ HiAKJIOYHTH ZO APYroro moJiocy GaTapeidkm.

MosxHa HAMOTYBATH BUTKH Ha 3aJi3HUI cepleYHHMK B iHNMIOMY HampsaMi.

¥ nocmizax si cTpymMom 3amisEu# IBi3fOK AOOOMIr BHABUTH 3B A30K Mix
eJeKTPHYHAMHA Ta MATHITHEMY SBUIIAMH, IPO AKMA Ko mepmoi momosmEm XIX
CTOJITTA JIOACTBO i He 30rajJyBaocd.

V nocxizmax 3i csitaom, je, agasajgocs 6, yce IpocTo i 3po3ymiso, Ha I'Bi3jlok
YaTYIOTH HOBI HeCMONiBAHKH.

Hocain 22 PI3HI TIHI OJJTHOI'O I'BI3JIKA

ITocraBre Ha Bigcrami 1,5—2 Merpnm Big
CTiHM Ha WificTaBNi BepTHKANBHO 3BHYAKHY
eJeKTPHYHY JAaMIOOYKy (HacTinpHaA JamMma
Ges aGaxypa). TpumaiitTe foBrmit rBisgox
Ha BificTaHi 6AM3BKO miBMeTpa Bif JMaMnu
Tak, mo6 Ha crimi TiEbL Bix reisgka Gyaa
Ha OJAHOMY piBHI 3 mammoio. I'Bizfox mo-
TpuMaiiTe covaTKy 6iNs CTiHH BepTHKAJb-
HO, a NIOTiM TropH30HTANbHO. YHM mosAc-
HIOETHCA pisHA uyiTkicTh TiHi?

Teaxi sipkm 3galoThCA HAM CBiTHAMH
TOYKAMH, OpOTe IX po3MipH He MeHIIi, HiX
CoHnf, AKe TAKOK TOYKOK He HA3BEI.

IIpoctro Conne 3BayHO GJHMKUYe 4O HAC.
Byab-Ake xixepeJio cBiTJia MOYKHa BBA-
JKATH CBITHOIO TOYKOI, AKIO ioro
CBiTJIO NI€ThCA Yy BCiX HANPAMKAX HA
Bifcrani sHaYHO 6inbmi, HiX poamipm
caMoro cBitmira. ko 3anmajeHy cBiu-
Ky TOCTABHTH B KiHIi JOBroro Kopm-
nopy, il moaym’a, moxi6HO X0 3ipoK,
3laBATHMETHCH MAaJIEHBKOI TOYKOIO,
IO CBiTHTHCA BAANHHI (TOUKOBHM JoKe-
peJioM cBiTia).

IlpupueiTeca go naMmoukm. Ii poa-
JapeHa HHTKa, HAYe JaHIIKOK TOYOK, IO CBi-
TATBCHA, TOPKAKYHCH OfHA OLHOI, IOCHJIAE CBiTJIO
ypisEoGiu. TaM, ge Ha MJIAXY CBiTJA BHHHKAE Ie-
pemkojfa — T'Bi3JIoK, OIPOMeHi 3aTpHMYyOThCA i Mic-
Ie Ha CTiHi 3aJMMmAaeThCAd HEOCBiTIeHHM (TiHB). AK-
mo mianox saiiMae TOPH30HTAaJIbHE NMOJOXEeHHA, AK
i HATKA JAMIOOYKH, TO Ha CTiHI UiTKO BHAHO TiHD i
cBirao. Koam » mosokemHdA rBisjka BepTHKAIbLHE,





[image: image81.jpg]TO6TO BOOIEpEeK HUTKM JAaMIOYKH, TO BiH He MpoNycKae NMPOMeHi cBiTIa TiThKH
Bif HeBenmkol yacTUHU poaskapeHoi HUTKH. CBiTJNO Bij 6GiYHMX AIMTAHOK HHUTKH
majae Ha TiHb, YTBOPEHY iHIMUMY JiNAHKAMM, i «pO3IMHUBAE» i, NePETBOPIOIOYH ¥
HANiBTiHb. B3arajbHe 300paskeHHs T'Bi3J[Ka Ha CTiHI BMXOAUTH PO3MHTHM, He-
YITKHM.

Hocain 23 IEPEBEPHYTA TIHB I'BI3JKA

3pobiTe y nynkoMy mamepi Jipodky Bic-
TPAM TOHKOro rsisjka. Tpumaiire manip Ha
Bijicradi 10—15 caHTAMeTPiB BijJj OXHOrO OKAa.
Jipyre oko sammiomirts. Mix aipoukoio Ta
BIIKPATAM OKOM HOMICTiTh TOHKHH I'Bi3JZOK
BEPTHKAJIBHO, TOJOBKOI goropu. ObepesxHO
nepewmimyiiTe #oro, i Ha doui cBiTI0l NIAAMEK
(mxepenoM cBiTia Moke OyTH BikHO, JaM-
nmoyka, cBiuka) BH mobadmre TiHB TOJOBKH
IepeBepHYTOr0 I'BizjKa, AKHNA HadyeOTO 3HA-
XoAATHCA 3a OoTBOpoM. IloBiNbHO omycTiTh
rBi3IoK, 1 BM mofauure, MO PO3MHUTA TiHb
#Oro roJIOBKH HiJHIMA€ThCA Bropy i 3HUKAE.
Bigsenirs risjoK yJjaiBo — roJoBka Ha (oHI
OTBODY IlepecyHeThcH BIpaBo. Yomy 3’ ABIsA-
eTbesA 300pakenna? YoMy BOHO mepeBepHYTe
crocosro rBizgka? Yomy sjgaerbes, 1o TiHb
3HAXOJUTHCA IO APYyruit 6ik Bijg Aipourm?

3ip — MOCHTH CKJIANHWIA NMponec cOpHii-
MaHHA OpraHi3aMoM 30BHimEHBOro cBity. Bci 306paskeHHA mpeaMerTiB, Aki Ga4HUTh
Halle OKO, He 3aJle)XaTh BijJl MOJOXKeHHA JIOAWHW. B TPOKHMHEYIHCH i, JeXadn
TOPU3OHTAIBHO y JiKKy, GaunTe BCi HpejgMeTH B KBAPTHUPL TAKHMH K, AKAMH
copuiiMaere ix, cugaun 3a cronoM. Hapirs crosdm Ha pykax, yHH3 rojIoBOIO, BA
He cupuiiMaeTe HABKOJIMINHI NpeAMeTH nepesepHyTHMA. Taka BIacTHBiCTH HAIIOTO
30py. Ii BEpOGIeHO TPUBANUM KUTTAM JIOJAHA B YMOBAX 3eMHOTO TAXKIHHS, i
noJIAra€ BOHA B TOMY, IO HAIla CBiOMicTh IepeBepTae 300pajkeHHA IpeaMeTa,
AKe MONAajae Ha OKO.

Hosorapo preHi AiTn neBHRH 9ac cUpUAMAOTH HABKOJHINHIH CBIT mepeBepHY-
THM i JMIIe 3roJiIoM MOYUHAIOTH 6adM-
TH HOro, SIK AOPOCHi.

CBiTy10, IO IPOXOAHUTH Yepe3 Ma-
JIEHBKY JipOYKY B KapToHi, BigOuBae
TiEb Bif rBisjgka. 3obpaykeHHA TiHi
oxo nepeseprae. IIpomeni cBitia, poa-
XonA4YnCch ypisHo6Giu i momajgaoud B
OKO, B y#ABiI HOTPAIJAAITH O Iepe-
THHY B To4Ii, 3 AKOl BOHM HadebTO
BHXOAATH. Ham sjaerbcd, mo B HIH
icuye peanbuumit mpeamer.

Konm Bu nuBnTech y A3epkaio, y
BAC CTBOPIOETHLCS TAKe K BPayKeHHA i
BaM 3Ja€ThCH, IO Ball ABIWHUK 3HAa-
XOAMTHCH IO TOHU OiK, 3a J3EPKAJIOM.





[image: image82.jpg]LLJIPATE BITTOBINEXR

1. 3 gomomoroio MarmiTy. Bigomo, mio
MarHIT IPATATYE 0 cebe TiNbKH 3ami3Hi
I'BI3AKH.

2. Bicrpsi mmaa Mae Jgyke MaleHbKY
IJIOOLY, & TOMY CHJIBHO THCHE Ha IIO-
BePXHIO, 3 AKOI0 CTUKAEThCH, i NMpo-
KoJIroe ii. '

3. Poburu ne meobxinmo. Uum MeHnme
CTAPYNTH IBI3JOK, THM BasKue BUPBATH
iforo 3i crinm.

4. Ilepen Tum sk 36MpaTH rBi3KHA Mar-
HiTOM, Tpeba HAKPHUTH IX KJANTHKOM
namepy. Konu ix #Heobxigmo Bigaimurn
Bif Marmity, fioro mijHimMaroTh Haj ma-
TepoM.

VYV HAyKOBHX €KCIIepHMEeHTAX I'BidJ-
Ky, OeamepeuHo, IOTAJaHHIO: HOro
ydJacTs y 6araTeox Jocaigax, Io cTaaxu
BU3HAYHUMH, JOTOMOIIa PO3ZKPUTA Y-
MaJIo TAEMHHIb HABKOJIMIIHBOTO CBITY,
6yia HOMTOBXOM /{0 CTBOPEHHS HOBHX
mpHAALiB i MAIIAH, IO 3HAYHO pPO3-
IHUPUIO MOXKJIHBOCTL JIOZUHHA, YTBEP-
aumio il moryrHicTs Ha 3eMJi.

YuM moraeMHIIIL CEKPeTH BH Ipar-
HeTe BUBiJAaTH y HPHUPOAH, THM CKJIAZ-
HimMuM i Hapoxerameimum Mae 6yru
momyk. IlomepeAy mme 4mMaao JHBO-
BUKHHUX 3arajgok. llo6 ix ocArmyrwm,
Tpeba GaraTo gymaTH, Ge3ynMHHO IIy-
KaTH, aKTUBHO eKCIePHMEeHTYBaTH.

14101052

I'SAITh SAIIHTAHD...

1. Ax mBHAKO BigmiiuTH MigHI TO-
JIOBKH Bij 3a/1i3HHX?

2. YoMy mmia B MIiIIKYy CXOBATH He
MoxHA?

3. Ym Tpeba 3abuBatu ri1uboKo B CTiHY
TBi3/[OK, Ha AKOMY BMCHTH Ba)KKHH KO-
xKyx?

4. Illo Tpeba 3poburTH, 10O I'Bi3AKH
Binpinanrucs Bixg Mmarmity 6e3 yrpya-
HeHb i He GPYAHWIH PYK?

5. Yn maMarsiuenwi rBisfiok o/jHAKOBO
TPHATATYE TPeMeTH 3 GOKY TOJIOBKH Ta
3 B6oky BicTpa?

5. OxHe i Te K MarsiTHe HOJIe I'Bi3JiKa
poamojiileHe Ha BeJIMKY IJIONLY T'OJIOB-
KM i gyske mMaay miaomy 6ixa Bicrpa.
Tomy Ha moxioci 3 6oky BicTpsa Marmir-
He ToJIe € CHABHIMUM.

*

ManzgpiBka 70 BIacHHX
BiKPHTTIB TPUBAE.
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[image: image85.jpg]¥ NOCIITAX BEPYTH YYACTbD:

cBiYKH: JOBri, KOpoTki, TOHKi, ToBCTi,
HeIOTAPKH CBiY4OK, CBIYHMKH;

HaCTLIbHA eJIeKTpHYHA JIaMIIa;

CipHUKH, CKilka, Tpickm;

KYXOHHA Cijib;

CKJIAHKa, KACTpyJs, 6iaroane, miiika;

r'Bi3JIOK, TOJKH, APIT, MeTaleBHil CTepKeHBb;

a dosbra Bl 06rOpTOK HYKEPOK;

raseTa, KApTOH, IYNKH} namip,
apKylIl TOHKOTO Tamepy;

CKJIAHI TUIACTHHKHY, CKIAHA
Tpy6Kka, npobipka;

MiHIEeT, HOXKUI, KYJIbKOBA PYYKAa, OJiBeib;

TOAMHHUK, KYBWKN, HUTKYU (KOTYIIKA);

TabypeTka;

KiJIbKa [erjinH;

TNTANIHEE T1ePo;

1oHi yarayi, Ixni 6aTern i nejaroru.
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Cepepn Gesaxiui gamm, Akl € y ¢BiTi i KOTPi JapeMHO HaMaralThCA 3aMiHUTH
COHIle, KOJH TOJOBHE CBiTHJIO BigmoumBae, BiKe 6araTo CTOJiThH iCHYE MajeHBKa
TOHeHbKA cBiuka. IIpo Hei 3aragyioTh JuNie y cBATKOBI AHI a60 y XBHIWHHA panTOBOT
3pajy eJIeKTPHYHHUX CBiTHIBHHMKIB. CBiflok 6ararhox emox — CBiUKa ChOTOMHI
BTPaTHJIa CBOI KOJHIIHIO MOTYTHICTh. A CBOTO Yacy BoHA Gyja OXHAM 3 TOJOBHHX
JAsxepes cBiTia i KpacyBajacsa Ha 6ajax y BHIIOMY CBiTI B KOIITOBHMX KaH-
nensbpax.

He Tax gaBHO B ofHii 3 meuep @panrii apxeoJorn sHANNLIN HEBEIHUKY IIOCKY
YalKy, BApizaHy 3 nmim@aeuky. OKpyIJe JHO YallK# 6yJI0 BKPUTE SKHMOCH YOPDHHM
HagboToM. Konm HaugiT pocaigmnum B jaboparopii, To BHABHWJIOCH, HOI0 Ile HArap,
AKHH YyTBOPMBCHA BiJ TOro, Io y Yallli cHAJ0BaJH cajo. 'afaroTh, OI0 TAKAMHA
Oy mepImi CBIYKH, O OCBIT/IIOBAJIH KUTJIO JIOANHA B Ti YacH, KOJIH JIIOAH KAJIH
e B Imedepax.

Bye uwac, xoam cBiUKM ropinum BBeuepi B KOKHiM oceJi, misHime Ix saMimmIn
TACOBL JaMnu, a DOTIM 1 ereKTpuuHi. AJe it goci cBiTJO Dyab-AKHX AKepes LO-
piBEIOIOTH 31 cBiTnoM cBiuku. Hanpukaan, kamyrs: «Ocp samMmouka Ha 100
cBivox». Posymirm raxmii BHC/IiB ciaij OyKBaJbHO TaK: CBiT/IO Takoi JaMIOOYKH
zaminoe cBiriao Big 100 cBivok.

Hamerno, y Bac BjoMa 3HaiijleThes Os 9yJOoBa maawuka 3 mapadiny 3 me-
peKpydYeHUM OiTUM NIHYPKOM, IO BU3Wpae 3 Hei. MabyTh, Bce K He BUMAJKOBO
TaK JOBro icHye cBiuka! Boma majifima. Magenbka niasama il cBiTiia 6e3BiIMOBHO
CIYKHUTh [0 KiHIA, DOKM CBiYKa MOBHICTIO He 3HUKHE.

Kyam saukae cBiaxa?

SIx mWBUAKO BOHA 3ropse?

Bix goro sajexurTh BucoTa ii moxym’si?

Jo nux Ta iHIIMX TAa€EMHHIb IAa/Ial0OYOTO CTOBIYMKA 3aIPOIIYEMO Bac JOTOPK-
HYTHCA ¥ Oi¥l KHHMKI.

Bigxkpure monaym’s cBiYKM BuUMarae ocobauBoi obepexxrocti. I1o6 ma-
JIeHBKHii BOTOHB He CTAB NPUYMHOI BeJMKOI MOKekKi, TpamoBaTH 3 IAM
POBAiNOM KHUKKH 3aPOIIYEMO Bac TiTBKA pasoM 3 JOpOCIAMHU. iy
BOHH He OPOBOAUTHMYTH 3amicTh Bac I‘IKBBI }JOCJII}IB IX 3aBjaHHA —
BHKOHYBATH POJIB HO)ICE)RHHKIB, ﬂKl He Jgunie BMI!OTB IIBHJAKO racuTu
noyiym’si, ajle, TOJIOBHE, CTEKATH 34 TAKOIO OPraHiBali€l eKCIepUMeHTIB,
IpU AKiA BOTOHB, OYAYYHU TOJOBHOK Jifl0BOIO 0c0G0I0, HE 3aBlae MIKOMH.





[image: image87.jpg]Boronb Hebeaneunwnit. OqHAK MOBHICTIO BUIYYUTHA HOTO 3 JKATTA AATAHU
HeMokJauBo. Pano um nisHo s3ycrpiv 3 moaym’sam memunyda. Hesposymina
TAa€EMHHYICTH 3aBKIAH BabuTh i mpurarye jJo cebe. To uM He Kpamge
3aMicTh CYBODHX 3a00pDOH IIOCTAPATHCH JONOMOITH MajeHbKiil JIloWHI,
AKa BXOJHUTH ¥ PeaJbHHM CBIT, 3pO3yMiTH BJIACTHBOCTL BOTHIO i HABIHTH
fealnedHOMY, 00EpesKHOMY 1 BIEBHEHOMY IIOBO/KEHHIO 3 HUM?

YOMY JI0JIH BEPEIJIA BOTOHB?

Konu nuBumics Ha BOTOHB, JETKO YSABHTH cobi mo-
JyM’sl POBAMYXaHOTO BiTPOM ApeBHBLOTO Hararra. 3a-
maJHTH #Oro i HMHI HempocTo, a AyKe-Ayxe ZaBHO
mepBiCHa JIOJWHA J100yBala BOTOHb, JOBrO KPYTAYH
cyXy IHaJuYKy Ha AepeB’aHii naamni. Bueraxamuse ne
6yJo sanaATTA — gobysBaru Borous! Tinbku; yepes TpH-
BaJuil yac 3’ABIABCH MaJleHbKHHl BOTHUK, AKHH CTa-
paiuca 36epertu AKOMora foBIIe. MoXIABO, CydacHAN
PUTYaJ) — BUCTABIATH MOdYecHyY BapTy 6ima Biwmoro
BOTHIO, csrae QpeBHBOI Tpagunii 6epertn i oXopoRATH
BOrOHB — OCHOBY JKHTTH, JKepesio Temwna i cBiTia.

Y AaBHUHY JIOJU AYyMaJH, MO Y BOTHI XHBYTH
maneHbKi 60xecTBa. Ha 4ecTh BOTHIO CHOPYAMXKYBaIH
XpaMH, CIPABJIAIM TACMHHYI OOpAXM, MOJHIHCH i
JNSKAJUCH 3araJKOBOCTi MOJIyM’d.

AHATOMIS CBIYKH

Criuka crIAZAETHCS 31 CTep:KHSH, CXOMKOro Ha MaleHbKHH CTOBIYHK, i rHOTA
3 TYTo CKPYUYeHWX HUTOK ycepefuHi croBmumka. CBiuKy MOKHA BUTOTOBHTH 3 CBH-
HAYOTO UM ATOBUYOTO JKAPY, Oill, OAKOJMHOro BOCKY, KATOBOTO XKUpPY, Mapadiny,
AxA# ofep:kyioTh 3 Hapru. Choroni Halrermre 3HATH CBIYKH, BUIOTOBJEHI 3
napadiny. 3 HEM MHE i HPONOHYEMO BAM TPOBOJHUTH MOCIiJH.

Iliz yac ropiEES CBiUKW cHOCTEpiracThcs JWBOBHKHE ABHINe. 3OBHiMHA 060-
JIOHKA CTOBOUHMKA [OJAJi BiJ MOJYM’A TBepja, a HAaBKOJIO THOTA yTBOPIOETHCH
nornubNIeHHA y BHTJIAAI YamledKd 3 POSMJIABIEHOH pPeuyoBHHO (mapadimom).
Ilonym’s cBiukm HarpiBae HaBKoIMMEE HoBiTpsa. Halirapsuime, majx monym’saM,
mifHiMaeThCH Bropy, Ha Horo Micme HaAXOAATH 0 CBiYKM CTPYMeHi XOJOAHOIO

noBiTpsa. BoRM i 0X0I0MKYIOTH 30BHIIIHIO IOBEPXHIO CBIYKMA.
BHYTpimAA moBepxHs, 106JU3y IHOTA, PO3IIABIIOCTHCA BiJ
Kapy moayMm’s. YTBOPIOEThCA dalled-
Ka, 3aropHeHa piAKUM napadisom. k-
Mo HeMa OPOTATIB i moxym’s
TOPUTHL PiBHO, TO YANIedKa Mae

npaBuabEy Gopmy. Ila-
padiE moraHo mpoBoO-
AUTH TEIJIO i TOMY PO3-
MipHM YameYyKky HeBeJIu-
xi. Bignarenuit Bix BO-
THIO pigkuii nmapadin
MIBHIKO TBEpXie.
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Byas-Aka pedoBmHa, 3 KOTPOI MOKHA POGUTH CBiUKM, MYCHTh MaTH, SK i
napadid, ABi OCHOBHiI BjacTHBOCTi: MIABUTHCA NpPH HEBUCOKiil Temmeparypi i
TOraHo MepejaBaTy TeIJo Yeped PIAVHY, AKA YTBOPIOETHCSH, SKINO TBEPAMl CTOBI-
YHK 3 ObOTO MaTepiajy pO3NIJIaBUTH. X

JMBOBHMAHICT CBiUKM IOJNATAE B TOMY, IO PEYOBUHY, 3 AKOI BOHA 3pobaena,
MOKHA TOGAYATH OHOYACHO Y TBEPJOMY, PLAKOMY i1 razomoni6Homy crami.

O/IHH — ¥ YOTHPHOX OCOBAX

Slkmro GeamepepBHO HarpiBaTd y 3aKpUTiil HOCYAHMHI, HAOpPUKJIAjA, JiJ, BiH
PO3IIABUTHECA, NMOTIM pi/lMHA TEpPeTBOPUTHCA y mapy, a AKIOIO HarpiBaTh mapy,
BOHA EPeXOJHUTh Y YeTBepTHH cTaH — MJIA3My.

IlepeBaskna yacTwHa pedoBuHM BeecBity — CoHme, 3ipkm, TyMaHHOCTI, Mix-
30pfAHE cepejoBUIle — mnepebyBae y craHi nmaasmu. Bina Semui miaasma — ne
COHAYHHUI BiTep y BepXxHixX mapax armMochepr. XodeTe ofep:KaTu I1asMy B JOMAII-
Hi# naboparopii? Bamanirs cBiuky. fIsmyor moaym’ss — me i € XOJ0HA miaasMa.

YAC BAPTHH I'POIIEN

¥ XIV croxirri B Kamiuni ppaHNy3sKOrO
koponss Kapia V BaeHb i BHOUYI ropina Beam-
uesHa CBiuKa, PO3/ieHAa YOPHAMH CMyraMu Ha
24 gwacruMEH, nodapboBani y pisHI KoabopH.
CreniaTbHO OPHCTABICHI M0 CBIYKHM CIYKHUKHA
TMOBHMHHI 6y MOBIAOMIATH KOPOJIO, KOJH BO-
TOHb JOcATraB ABaHAANATOl i ciMHaAnATOI mO-
sHavok. Sk BW, HameBHO, 3x0rajajucH, Po6o-
uMii JeHb KOPOJA TPHBAB II’ATh I'OLMH IIOJHA.
Tak s3amanena ceiuka 6yna mipuaom uacy. laa

pPiBHOMipHOro, CHOKi#HOro ropiHEA y HpHMi-
IMeHHi He JOIYCKAJNCH MPOTATH, CAYTH YBAKHO
CTeUJIU 32 BUCOTOWO MOJYM’ i, MOCTiHHO miapi-
3afoum 06TOpiay yacTMHY raora. BoHu cBoedac-
HO MiHAAM CBiUKHM, i KasHa JobOpe 3Hajla Bap-
TicTh KOpPOJiBCHKOTO OakaHHA BUPaXOBYBATH
gac. Ciuku KomTyBanu goporo. OuesnpHo, TO-
My, KOJH HOPiBHIOIOTH BeJMKi BUTpadeHi ay-
CHJIJISL 3 HIKYEeMHUM IX pe3yIbTaTOM, KaXKyTh:
«I'pa He BapTa CBi4OK».

Bu He pas Gaumam, AK IOPUTh CBiuka. A
Kyau cunpamoBaHe il moxym’sa?





[image: image89.jpg]IMOJI¥YM’d CBIYKH 3ABXK/IUA COPAMOBAHE
BEPTHKAJIBHO Brory?

Hocaix 1

BamaniTe, TPEMAOYH B PYINi, JOBUY CBIUKY i Aaii-
Te MOMKJIMBICTSH 1i MosyM’1o poaropirucs. Tenep, 3ary-
JWBIIA CBiYKY Bij BiTPy, Ayske MOBINBHO HaXMIANTE
ii. CnovaTky — Ha HEBEJHKHN KYT BiJ BEPTUKATILHOTO
IMOJIOJKEeHHSA, a mOoTiM Ha Bece 6inpmuit i Ginpmrmii,
WOKU CTOBIYMK CBIUKHM He JIsi’Ke IOPU3OHTAJbHO. Bu
WOMITHIM, IO OPH OYAb-AKOMY HaXHJIi CBIYKH SI3UYOK
11 monyM’sa HOCTIHHO YTPHMYETHCH BEPTHKAJIBHO, Haue
XTOCh HERHAWMMUIL, Ge3CHiInii 3MiHUTH 3aJaHUi BaMU
napa(piHOBOMY CTOBINYMKOBI HAXMJI, 3ajIAIIAE€ BEPTH-
KAaTbHUM Xoda 6 Borous ruora. llg HeBHAMMKa —
3eMHe TSKIHHA. 3eMJIA BTPUMYe HAaBKOJo cefe Io-
BiTpA, CRiUKa HarpiBae YacTHHY NOBiTpsa HajJ Ho-
aym’am. HarpiBalo4uck, BOHO PO3IIHPIOETHCHA, CTAE
JIETTIEM i «CHJAWBa€» TOYHO BTOPY, IMOCTYNAKUYHCH
XOJIOJHOMY, IO ¥ yTBOPIOE HABKOJIO MOJYM’ S CBiYKH MOCTIHMIA PYX 3HM3Y Bropy.
IloBirpsaHUi moTik oxomjioe Jerke, PyXJHWBe HOJAYM’s, 1 BOHO 3aBkAu (Opu
BijcyTHOCTI BiTpY) 3aiiMae BepTHKAJIbHE IOJOXKEHHH.

Baxxue gomorrucsi, mo6 CTOBIYMK 3allaJeHO0l CBIYKH 6YB TOYHO BEPTHKATLHHAM.
3 pisHUX TPHUYMH BiH Haxuiaserhcs. CBIYKM 3 HAXMIEHAM CTOBNYMKOM IIBHAKO
3ropATh, OaraTo mapaginy crikae mMapHO, Ta H caMe ropiHHA HepiBHOMipHe. €
GaraTo cmoco6iB NPEMYCHTH NPAMHI CTOBNYUK CBIUKH GYTH BeDTUKAJBHHAM NijJ
yac ropimea. Hanmpukiaaj, miaBapoda y ROJL cBidka 3 IDY3HJIOM, 3aKpiljeHUM

3HHU3Y, 3a0e3He4ye PIiBHOMY CTOBIYMKOBI BEPTHKAJIbHICTb.

HMocxix 2 IIJIABYYA CBIYKA

Heporapox cBiukm miaBae Ha BOXi, Jie-
sxaum Ha Gomi. Ilo6 mpumycuTu ioro mia-
BATH y BepTHKAILHOMY TOJIOKeHHi, Tpeba
BCTABUTH B HHOTO 3HH3Y HArpiTmii reiszjiox.
Konu mapadin sarsBepjie, MOXHa Ha BHC-
TYNAapo4y YaCTHHY I'Bi3/JilKa HAMOTATH LOTPi6-
HY KiJbKicTh TOHKOro MigaOro apory. Teunep
HeBeJMKHIl CTOBIYMK CBIUYKHU IJIABA€ B CKJIA-
HIi 3 BOJOK BEPTUKANBHO, BUCTYMAKUYHU 3
BOAM HA 1-2 caHTHMeTpH. SamajiTh THIT.

Ym MoBro ropirmme TakKa CBidKa, Ija-
BaYu vy BOoAi? Bix d9oro zanexuTh TpHBa-
micts ropimna? fAx #oro s6imsmuTH? Ilpo-
HNOHYEMO-BAM HPOBECTH Kiabka JOCHiJiB 3
TOBCTOIO i TOHKOIO CBiUKAMHU: B 4HCTili, mijlcolieHiit i AyKe comomi# Bozi; 8i
BCTaBJICHUM BeJIMKHUM i MaJuM I'BidJ[KaM{; 3 Pi3HOIO KiJbKicTIO HAMOTAHMX BHTKIB
apory. Ilicisa npoBeJeHHA TAKHMX €KCIEPHMEHTIB BH 3yMieTe NPaBUJIBHO BiJ-
IOBICTH HA 3aIIMTAHHA TECTY.





[image: image90.jpg]1. Yu -noBmicrio 3roputs mnapadinrosa
YACTHHA TIIABAFOYOI CBiYKH 3 TPy3HIoM?
a) 3TOPUTH AyKe MaJeHbKA YACTHHA,
CKOpPO CBiYKa BHajge i Boja 3aracHTh
moaym’a;
6) HOBHIiCTIO 3rOPHTH yBech mapadim;
B) I'OPiHHS OPHOMHWUTHCH, KOJIH CBIU-
Ka [OTOHe, IPH IEOMY 3aJANIATHCH
HearopiJow gacrura napadiny;
T) BipHOI BifiIOBiAi He mOAgaHO.

YH JIOBI'O TOPHTH CBIYKA,
IO TIIIABAE?

3. flk 3adeXRMTHL TPHBAJXICTH TOPiHHA
CBiYKM Bix KimekocTi i BIacTMBOCTEH
BOJIM, B AKiN BOHA nmaamae?
a) YAM GinbIIe BOAW B CKJIAHIL, TAM
JMOBIIe TOPHTH CBiYKa;
6) YMM MeHIIe BOJAM B CKJIAHIL, TAM
JOBIIIe TOPHATH CBiUKa;
B) y Temxi# BoAi cBiuka 3ropse
mMBHUAIIE;
T) Yy AyKe COJOHi# BOAi cBiuka ro-

2. Bixg 40ro 3aJeXuUTH TPHBAJICTH Io-
PiHHA NJIaBaOYO0l 3 IPYy3HJIOM CBiukH?

PHTH AOBIIE.
4. fxi Bami Aii MOXKYTH 3HAYHO NPO-
JOBKHMTH TPMBAJICTH ropiHHA CBiukH?

a) BiJ Baru reisgka i ApoTy;

6) Big TeMmepaTypu HOBITPA B KiMm-
HaTi;

B) BiJ Barum cBiukH;

T) HaW6iabm BasKJMBI NPUYHHHA He
BKA3aHO.

a) IocTiiiHe IPOBITPIOBAHHSA KiMHATH;
6) gyacra smMiHa BOXH;

B) 3MiHEHHA [JOBXKHHHU I'HOTA;

r) 3MiHeHHA KiJTBKOCTi BUTKIB HaMO-
TAHOTO APOTY.

OBI/IL: 1 5; 2'a, B; 8 r

HaBirs Axmo Bami BifgmoBixi 36irimcs 3 HaBegeHHMH,
AaBaiiTe iX KOpoTKO o6roBopmmo. I'Bi3jiok i3 3amiza 3HAYHO
Baykuuii Bix Boxwm i Tome B Hilt. Woro saxpinienna B Jerkii
napacdiHoBiii cBid4Ni BUKOHYE POJb IPpysmia, ake 3abeameuye
cTajle BepTUKAJbHE NIABAHHSA, HeoOXifHe AAA piBHOMipHOrO
TOPiEHA CcBiYKHM. 3 DODEPefHBOTO €KCHePHMEeHTY BH BiKe
3Ha€Te, Mo NpH OyAb-AKil Ho3umii mapahiEoBOro CTOBIYMKA
cBiUKH i mosyM’d 3aBK/AM COPAMOBaHe BEDTHKAJIBHO BrOpY.
Konw mososkenss cBiUKM I HoayM’s BepTHKaNbHI, Hapadin
IJIaBATHCA MOBiNIBHO, ONHAKOBO PiBHOMipHO HArpiBalOYUCH y
BCiX HANPAMKAX BiJf BOTHIO i YyTBOPIOIOYM IPAaBUJIBHY ua-
IMeYKy.

IlapadinoBuil cTOBIYHK, AK PATIBHUN Kpyr, He Aae
TBisAKOBI moToHyTH. B Mipy 3ropsAHE#A cBiukm napadiny crae Bce MeHmIe i MeHme.
Bim yxe He BHCTymae HAJl MOBepPXHEIO BOJAH, AK CIOYATKY, i HeBJOB3i HacTymae
TaKa MHTH, KOJH I'Bi3JIOK i3 3aTmmKaMu napadiHOBOro CTOBIYHKA TOHE.

lsb 1082 g 1 )





[image: image91.jpg]CBIYKA TOPHUTD, IOKH IIJIABAE

Koim mapadiroBmit croBOYumK g0-
CHTHh BUCOKHMA, 3arajibHa Bara JIErKOro
napadiBy Ta BajKKOTO Ipy3njia MeHIIa
a6o [opiBHIOE Basi BogH, [0 Mae TaKMit
e ob’eM, sAK cBiuka 3 rBizaxoM. ¥
Mipy TOro AK Jerkui mapacgim BHrO-
psae, 06’emM KOHCTPYKMii 3i cBiukm Ta
Tpy3HIa He OPOCTO 3MEHITYEThesd, a i
cTa€e BajKuMM, HiXK TakuHé e 06’em
Bopu. CBiuka 3 I'DYSHIOM OPH IBOMY
TMOBHICTIO 3aHYPIOETHCA i TOHE.

IIp1 HeBeIMKOMY HArpiBaHHI MIiThb-
HIiCTH BOJH JieJh TOMIiTHO 3MEHIIYETHCHA
i BaHypeHHA CBiYKH B Hel INPAKTHIHO
Take caMe, fK i B XOJOAHY.

Yum Bume ¢BU3UpAC> cBiuka 3 nozm, THM JOBIIe BOHA roputh. Cojloma Boja
CHJIbHiIle BUIITOBXYE CBiYKY, TOMY BOHA B TAKOMY IOJIO}KEHH]I IOpiTHMe TPOXH J0B-
me. ¥ Mipy sropaEEs napadiHy cBidka 3 I'Dy3H/IOM 3aHYPIOETHCA ¥ BOAY BCe Giablre
i 6inpme. KOO HepioAWYHO 3MEHNIYBATH Bary (BiAMoTyBaTH APiT), MOMKHA 3aTalb-
MyBaTH IIBU/Ke 3aHYPeHHA. 3pidaloydm YacTHHY T'HOTA, IO TOPUTH, BH peryJioeTe
BeJIM9URy nojayMm’s. CBiuka 3ropATHMe MOBiIbHiMe, a OT:Ke, i ropiTumMe KoBme.

Caiuka, 6e3yMOBHO, JaBHO BCiM BiJjoMa. 3HAYHO pijme 3ycTpigaioThed irpam-
KHJ, B SIKUX BHKOPHCTAHO FOPiHHA CBIUKH.

Irpamxa. TOUJAJKA 31 CBIYKH

BisemiTh foBry napadiHOBy cBiUKy i spixkre HaBekic ii kiHmi, Ax mokazaEo Ha
MaxoHKy. Taxuii 3pis He 3aBaykaTUMe [IOJIYM 10 TOPiTH 3 IBOX KiHIIB OHOYACHO, AKIIO
cBiUNi HARATH TOPH3OHTAIBHOTO HNOJIOKEHH A, BupixTe 3 (JoIbIH BiJ 0GrOPTOK IyKepOK
J(Bi oHAKOBI MIrypKM i 3aKpimiTk IX Ha KIHOAX ABOX OJHAKOBUX APOTHHOK. IHmMIi kimmi
IMX APOTHHOK 3aKPYTiTh CHIpPaJLIIO BLANOBiZHO A0 po3mipie cBiukH i HagimbTe Ha Hei.
BacreJiTh cTia raseroio i mocrasTe ABa KYGWKHW HA BiAMOBiZHiN BifcTami ogmE Bix
opHOro. ¥ 6iuHy MOBepXHIO CBIYKM BCTPOMITH MOCEPENUHI ABi OJHAKOBI TOHKI roJIKM
HA3yeTpiu ogHA OJHIM TaK, M06 BOHM YTBOPWIH Bich, AKA 3abe3nedyBasa 6 rODA3OHTAID-
He TOJIOKeHHS CTOBMYMKa CBiuku. I[OKJaiTh CBIYKY Mimx
KyOUKaMu, 1100 TOIKHU COIMpAaIACch Ha BepXHi rpani Kyoukis-
mifcraBok. Ko cRiuKka Mae HeBeJMKHME HAXAI, TO MOXHA
3 ONyImIeHoi MOJOBHHH 3pisaTd TPoxH napadiny, He 3mi-
HIOIOUH (opMy Kpaio. 3asgajerigh miAroTyiiTe IHIT, mob
fioro MokHa 6yJI0 IIBHAKO 3allajIMTH. SaNaJiTh CBIYKY 3
obox Gokis. ITapadis niasuThCH i KpalJIAMHA Iazae
Ha rasery.





[image: image92.jpg]JlocArTn oJHOYACHOIO IJIABJEHHA | HajiHHA Kpaleib 3 060X KiHIIB mpak-
THYAO HEMOJKJIHMBO, TAa Ile U He morpi6Ho. CBiuKa HOYMHAE XUTATHCA: Kpamas
napadiny BiIpHBaEThCA, CIOYATKY BiJl O4HOTO KiHOA — BiH Jermae i migaiMaerbes
Bropy, a immuil onyckaersca. Koaw xpanins majgae 3 Apyroro Kimms — BiH
nigEiMaeThcs Bropy, a mepmnii onyckaerbesa. Tak mpamioe A BOrHAHA rodgaaka.”
IIpueMHO TUBMTHCA HA BOTOHBL, AKMW rOWAAECTHCHA, aje HATAAYEMO INe i me pas,
HO Wi iTpanikEm cJaif poOMTH pasom i3 JOpPoCIMMMA.

€ irpamkm, B AKMX DOJYM’sA CBIUKH HATDiBA€ BOAY i yTBOpeHa mapa IITOBXae
Tmopmenb. Y HUX CBiYKa BUKOPDHCTOBYETHCA AK MaJeHBKMII Harpisad.

Ilpore cBiYKH MOKYTH He TiNBKM CBITHTH i pO3Ba)kaTH, BOHHM 3[aTHI [O-
moMaraT# i B HayKOBHX JOCIIJKEeHHAX.

He yacro Bu sazupaere Ha mady, aje 3aBKAK JUBYETECh: 1 AK TYJH HOTPANIAE
onun? ¥V remwniit kiMmaTi Harpire moBirps posmmupoerbes. Bono crae sermmm i
HaMaraerscs 4epes OyAb-AKHI-OTBIip — BIIKPHTY KBaTHDPKY, IPDOYHMHEHI JBepi —
BUHTH 3 KiMHaTH HajABip. BHAcHiJOK NbOro B KiMHATI BCTAHOBJIIOETBCH THCK
TOBITPA, HHKYMM 3a 30BHIIIHIN, a XoJoAHINIE NOBiTPA 3HAJABOPY YM 3 KOPHUAOPY
HaJXOJUTH AO Teljaoro npumimessd. []i noBiTpAHi Tedyil B KBapTHPi MUPKYIOOTH
nocritHo. BoHM 3MiHIOIOTBCA B HaNpAMKAX, 3MIHIOETHCA IIBHAKICTH PyXy IOBi-
TpARUX Mac. [I[o6 TpoBITPHTH KHATJIO0, MU CIIeNiaAJbHO CTBOPIOEMO IIPOTATH, a I[06
He 3aCTYAHMTHCH, CTApaHHO 3a94MHAEMO JBepi i BikHa, 3akmagaemMo minuan. OgraK
6yaAb-AKUM PYX HOBIiTPA IepeHOCHTH APiOHI HeBAAWMI YacTKA muay. Yac Bix dacy
JOBOAUTHCA MOKPOIO I'aHYipKOIO JiKBiJOBYBaTH pe3yJbTaTH IUX MepeHeceHb.
XoueTe mepekoHATHCA B TOMY, IO y BAaIIOMYy JOMi IOCTiHHO mepeMimyeThcs
moBiTps?

NMOJAYM’S CBIYKH — SK HPAIIOPEID,
10 TPIIIOTHTHh HA BITPI

IligreciTe 3apmajeHy CBIiYKY [0
npounHenux jAsepeii. [TocraBre cBiuKy Ha
Hiaory — monym’s BIAXHIHATHECA y Gik
kiMBaru. OGepesxHO crTaHbTe HaA TalGy-
perky 6i1a mpoumHEeHHX JBepeil — mo-
aym’a CBiUKH, AKY BM TPHMAaeTe KOJO
BEPXHBOI YACTHHY ABepeii, BiAXUAACTHCH
y 6ix xopmgopy. Ile osmavae, mo Temie
TMOBiTPA yropi Burikae 3 KimMHaTH, TOAL
AK YHU3Y XOJOAHWUII MOTiK #oro cupsamMo-
BaHW ycepeAwHy Hei.

Amnanorigygo, yepes HEOJAHaAKOBe Ha-
IrPiBaHHSA IPOMEHSMH COHIA PisHHX Ai-
JIAHOK 3eMHOI IOBepXHi, HajJ HEX mO-
CTiifHO «IyJfAI0TH» HNOBiTpAHI Tewii, mo
icTOoTHO BH3HAYa€ KJIIMAT 1 HOroAy meB-
HOI MicImeBocCTi.

Hocain 3

MI® ITPO JEJIAJIA TA YIOT'O CHHA
IKAPA, ABO JIO YOIO [IPU3BOJIATH
HECJIY XHAHICTH 1 HU3BKA
TEMIIEPATYPA ILJTABJIEHHS CBIYKH

SIx posmoBijfae NaBHBOrpenbKa Je-
renja, OymiBEMuUMil i xygoxuEk [lexar,
PONOHAYANBHHUK CTOJAPHOI cCHpaBH, Ha-





[image: image93.jpg]BUMB OpHitfomMiB po6oru cBoro miaemimmmka Taloca, AKui y MaiicTepHOCTI Imepe-
BepmuB yuuTens. I3 sasapomis [lenan y6us cBoro 3gi6HOro yuHs i 3amymreHmit
6yB yrekru 3 Adin Ha octpiB Kpir, 1o naps Minoca. B nerengax, Ak i B sHTTI,
A06po i a0 vacro icHyITh mopyd. Lemiit i smoummens, 6yBae, moeaHyOTHCA B
oaHi# 0co6i.

Ha ocrposi Kpir [legan 36yayBaB naGipEeT — B’A3HHENO AXA YYJOBHCHKA
Minmoragpa, moai6Hoi 1o AKoi He Hyso Ha cBiri. Kopngopu ii 6ynu tak sanayrani,
mo Buiitu 3 Hel BuABIAMOCch Hempocro. [us nodok Minoca [exan BramryBaB
TaHOIOBAJAbHUN MalaHYMK. Y Ti faleki wacu BiH 3ymiB BigaumTH 3 Migi mo-
POKHHCTY DQIirypy KOpOBH.

IIpoTe HaBiTH 3AWHATANR TBOPYOIO POGOTOI HA OCTPOBI, TAJIAHOBATUR MaiicTep
BiguyBaB ceGe Gpammem. [llefan aBepHYBCA xo napA Midoca 3 DpoXaHEAM Bif-
IYCTATHA HA cBOOONY, Y BeJIHKHiA cBiT, X0oua 6 cuHa Ikapa, Axoro Bim mporarom 15
pokiB BuxoByBaB caM. Ilap Minoc BigmoBiB: «TBiif cuH >xuB 3 T0GOI i 3HAE
cexpeTH TBo€i MalicrepHocTi. Bin mapoxuscs ma Kpiri, ma Kpiri # mompes.

1 roxi [Menan nmouyas CTERKHTH 32 MONBOTOM OpAiB. ['OfWHAMME CTOSIB BiH i3 3aKuU-
HyTOI0 TosoBow. Ilorail Big MemkanniB ocrposa [legan ra Ikap mouanu 36mparTu
nip’a nraxis, Haue6TO AN mogymku. Kpn-
I0YMCh, CKJIEIBaJM IX BOCKOM i CMOJIOIO.
Konm kpmna 6yaum rorosi, 6aTeko ¥ cHH
TigHANUCA y MOBITPA i KiTbKA XBUIWH Je-
Tiny nopyd. CioBHeHH BiguyTTsa cBOGOAH,
pajocTi BinbHOrO MOJIBOTY, [KAp pa3 mo pa3
mopWBaBCH JeTiTH BHINe, Hix Garpko. [a-
peMHO cTapuit MaiicTep moB4aB cuHA: «Bick
i cMona He BHTPHMAIOTh moraaxay leiio-
ca — Gora COHIA, TH MYCHII JIETITH IIOPYY,
HeCIYXHAHICTh 3aBKAU Bejge Ao Gigm». He
nocayxas Ikap 6arexka. Bim mupas y mo-
BiTpi, AKX JacTiBKa, TO ANiTAlOYH Bropy, TO
CTpiMKO majaloum BHH3, Hade HApOJAUBCH
nTaxom. 3400yBmu CBOGOAY, NMPO AKY Mir
aume Mpistu, cus Opasns Ikap migmi-
MaBcsA BCe BUINe i BHIIE, i COHME pPO3-
ronuno eick. ITip’s kpun poscmmaiocs, i
IOHaK BIIAB Y MOpe.

Mid npo [lenana ta Ikapa — He TiIbKH
obpasHe MOBYAHHA MO0 HACHIJKIB Hemoc-
JyXy, HeXTyBaHHS HOPajaMy CTApIIHX. 3
HBOTO TAKOMX fICHO, IO BJIACTHBICTH BOCKY
JerKo IJaBHTHCA Bijg Temaa Oyga Bigoma
JIOAAM e B AyKe ZaBHi yacu. CroropHi
num TEM Ginbile HIKOTO He 3gUByem. J{uB-
JIAYUCH HA 3alajieHy CBiuky, BU GaunTe, AK
cpiTiimae i BepxHA HarpiTa YacThHA, AK
epeTBOPIOETHCA .y MPo30pi KpamamEkm ii
poO3NIaBIeHNH CTOBTUUK.

Iocsifggennit J[lexaa, He OYiKYIOUH BiA
CHHA HENOCJYXY, BHODaB JJIs CKPillIeHH:A
uip’a maTepial, AKHI HAaATO JIEIKO ILIa-
surhes. [lommaka MaiicTpa KomTyBajga
SKHTTA HOro CHHOBI.

2.5
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[image: image94.jpg]CBIMKA BIJIA CTIHA

3aZI0Bro [0 IOSABM racoBHX Ta
eMeKTPUYHHX JaMI BeJIUKi IpH-

MIIeR A y BedipHiil yac oCBITIIO-
BaJu cTeapuHOBi cBiuku. CoTHI ix
PO3BiMIyBaMA ¥ CTADOBUHHHX 3aM-
KaX, IPUKPIILTIO0YA L0 NETTAHAX
crin. Kyan crikarume creapun mifg
yac ropiHHSA CBiYKH — /0 CTiHHA U@
y nIpoTuiaexHHU# 6ik? Bamy Bix-
noni{n, nobpe 6yno 6 miATBEPAATH
Jocaijom.

Hocain 4 JIE TENJIINOIE? Ha crin moknafmiTh oaHA HA OXHY
KiJBbKa NEerJuH. 3 JOMOMOrolo APOTAHUX
nere’lb NPUKPiNiITH TOBCTY CBIUKY O me-
TIAHOL «CTIHKHM», 3aKJABIOIA MiK IerJia-
HaMUM KiHNi KpinmaeHOTrO ApOTY. 3ama-
JiTH HAaIpaBJeHUH BepPTHKAJIBHO THIT
cBiuku. B pesyierari gocainy BH 3Mo-
JKere NepeKOHATHCHA, IO, B OCHOBHOMY,
napadil crikaTuMe 10 Tiel yacTHHA CBid-
KU, AKA TOPKAETHCA CTIHKH, 3aTHIIAIOYHA
3aCTHUIII TATHOKYM HA TOBEPXHi.

Tenxo BUOPOMIHIOETHCA HOJTYM’ AM
cBiuk® y Bei 6oxm ogHakoBo. Ilersa mo-
raHo TPOBOAHUTHL TEIJO. BiabmBao4YuCh
BiJl merafHOl CTiHKW, YaCcTHHA OJepiKa-
HOro Heio TelJa 3HOBY IOBePTAETHCA IO
cBiukM i goAaTKOBO HarpiBae nmapadin. He MeHII BajkKJIHBO, IO y HPOCTOPI Mix
CBIYKOI0 Ta CTiHOW yTPYJAHEHe BilbHe IepeMilleHHA HOBITpA. A YAM MeHMUH pyX
HOBIiTPAHUX NOTOKiB, THM caabma ix oxosopxyioda Aia. Orke, Ta 4acTHHA
napadinoBoro crosmumMka, ska 6umikua Ao cTiHHM, ojep:kye Temaa 6inbmme, Himk
30BHIINHSA, 1 MIBH/JIIe NJABUTHCH.

TpeMTIUBHI BOMHUK CBIiYKM 3aBKAW BaGHUThL, IDHTAIYE, HAYE MACHIT, HAIIY
yBary. Ilam’aTafoun Tpo o6epexHiCTh, IOYHEMO PO3TaJyBaTH CEKPETH IIOJyM’H.

Hocain 5 IO TAITHCA B IOJAYM’i?

IlpuramryiiTe CKAAHY NJIacTUHY Hajl 3anajeHoo mapagiHOBOIO cBid-
ko1o. MoxkHa TOMiTHTH Api6Hi Kpameabku BoAM Ha HiA. Omycrits
CKJI0 HH’KYe, [0 CaAMOTo MOJXyM’sl, i BM mo6aduTe, MO TJACTHHKA CTAa€ YOPHOHO
(BKpHBaeThCA ca)kero). A caxa — Iie YUCTe BYrijaias. 3abepiTh CKJIAHY HJAaCTHH-
Ky — A0 moayM’s mocTymaTHMe Gijbine mOBITPA, TOMY HOJYM’#A IepecTaHe Koo-
TaTu. Bu nepexonanuck, o cepej NPOAYKTiB 3TOPAHHA MOXKHA BHABHTH BOAY i
BYTijLIsA.
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[image: image95.jpg]TloBiTpsai — cyMmimr rasis. Aje TiBKH OAMH 3
HUX — KHCeHb — IiATpUMYye ropinasa. Komu ro-
PHTH BYTiJUISA, HABKOIO KACHIO YTBOPIETHCA BY-
ruaexucauii ras. Moro su go6pe amaecre. Ile Bim
BMYIIye NIUIITH i IyCKAaTH 6yI0aIIKH COTOAKY UK
MiHepajbHY BOAY, KOJIH ii HAJIMBAIOTH 3 MIAMKHA Y
ckaankKy. Lle BiE qomomarae npoxasmnio 36epiraTu
MOPO3HMBO TBEPJHUM CIEKOTHOI'O JIiTHBOTO AHS
(«cyxmii xij»). Byriekuncauii ras, ogepsxanuil y
PesyJbTATI TOPIHHSA, CaM He F'OPHTH i ToMy #oro
BHKOPHUCTOBYIOTH ¥ BOrHeracHukax. Ocob6amBo mo-
TPe6yIoTh HOTO PpoCAMHEM. «BKUBaloun» ByIJeKHC-
st ras, HaIOi 3eJIeHi ApY3i mepeTBOPIOIOTHCA HA
«(abpuKy», IO BUPOOJIAE KUCEHb, AKMA TAK IO-
TPiIOHMI N1 TUXaHHA BCROMY KHBOMY.

Ane 6ynbTe obepekHUMHA. HKIO KUCHIO Tif
Yyac ropiHHA BYTLILIA HeJOCTATHRO, IO GyBae mpm
caabkiil TA3l y meui (3akpHTHl 3acyB, MOraHO OPOYHUINEHUN NUMOXiJ, Majae aTMO-
chepHUi THCK, KOJHM HOIipIIyeThCHA Orofa), TO 3aMiCTh Ge31Ie9HOr0 BYTJIEKHCIOTO rady
TIPU TOPiHHI YTBOPIOETHCSH JIy’Ke OTPYHHUI yasHmUil ras, Akuil He BEUKaaye cBoel LpU-
cyTHOCTI Hi KOTBOpPOM, Hi 3anaxoM. Jloguua saguxacTses, BTpadaé cpijomMicers i, AKIO
He HajaTHA 1if JOTOMOry, MOKe 3aIMHYTH. B TakoMy BHOaJAKy HeoOXifHO HeraiHo, He
YeKalYH TPHUXOY JiKapsA, BiAYUMHNTA BikHa (CTBOPHATH IPOTAT),
BHHECTH MOTEPILJIOro Ha CBiX(e HOBITPA, PO3TEPTH HOMY IPYAH,
JIATH TOHIOXATH HAMIATHPHUN COMPT, HANOITH rapAdYdAM YaeM
(AKImO TIOXMHA ONPUTOMHIIA).

3pasanocda 6, MpocTa cIpaBa — 3aTacHTH OJHY CBiUKy. A
bararo ciuox?

BignapHa icHye n00pa TpagmWIis — BHHYBATENH CBATA ¥
JleHb CBOTO HAPOJ/KEHHA B IPHCYTHOCTI BCiX rocreidfl MycuTh
IOTacHTH BCTABJEHiI B CBATKOBHM TopT ToHKI cBiukm. Cim,
JecATh, NBAHAANATE CBIYOK Ofpa3y 3ajyTH HEJETKO.

Koau X04yTh pO3MyXaTH BOTOHB, HA HBOTO CIPSMOBYIOTh
crpyMmiap noBitpa. Te & came poOAATH, AKIIO XO4YTh 3ara-
curu moayMm’a. Yomy ofHa # Ta & i (CUpAMYBaHHA HOBITPA
Ha CBiUKY) [a€ IPOTHJIEKHI Hacuigkm?

Mocnix 6 AK 3ATACHATH CBIYKY?

CopoOyiite 3aracHTH CBiYKHW, AYIOYH HA HAX CIIOYATKY 3HM3Y BrOpY,
a moTiM 3BepXy BHH3. Y IEepPIIOMY BHNAJAKY BOTOHb MOCUIIOETHCH, &
B JAPYroMy — racHe.

CroBnm MORITPA, MO 3HAXOAUTHCA HAZ HOJYM M, HATPIBAETHCH 3HAUHO DIBHJ-
me, HiXX MOBiTpPA HaBKOJO cBiuku. HarpiBmmchk i mosermasmu, e HOBiTpS
¢CILIMBAE», YTBOPIOIOYH TATY.

IlTe B pyKonmmcax BHAATHOI'O iTaJifiChKOI0O Xy/O/KHHKA, BUCHOI'O i BUHAXiHUKA
Jleonapgo na Bingi, axuit sxkus y gpyriit nonosuri XV croairrs, 3HAXOAMMO TaKHAk
samue: «Jle 3’ABIAETHCA BOTOHB, TaM HABKOJO HBOI'O YTBOPIETHCH MNOBiTPAHA
Teuis: BOHA Horo miATpuMye i mocuiioe». I'OPiHHA TpWBae JOTH, JIOKH € 3amac
TOpoYHX ped4oBHH. Bu Gauure sAckpaBe moJayM’f, BiguyBaeTe Temso, XapaKTepHi
3amax¥ 3anajieHol CBiUKU.

Yomy # mosyM’si, OTOYEHe HErOPOYMMH LOPOAYKTAMH 3TOPAHHA — BYTJe-
KHCIUM T'a30M, BOAAHOI Hapol, — He racee camo mo cob6i? Ile Tomy, mo ni
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[image: image96.jpg]HPOAYKTH He 3AJMINAITLCA HABKOJO IOJTYyM’d, Je BOHH
yrBopoolorkes. IIi rasm, Harpiti moaym’sam, Jjermi Bix
HOBiTPA, a TOMY HijHiMaloThca Bropy. I[o6 posgmyxarn
BOI'OHb, BU COPAMOBYETe CTPYMiHb IIOBIiTpA 3HH3Y, obe-
PEKHO HOCHIIOIOYH THTY, a He 3aBa-
skajoun ii. Koam x BH
AyETe HA IOJYyM’dA 3Bep-
Xy, TO IOBepTaETe BHUS,

JI0 HBOTO, HEropodYi IPOAYKTH, M030aBif€Te BOTOHL AOCTYIY YHCTOTO HOBITpA.

Konu BM HATOBHIOBAJIH DiJWHOI NIAIMKY 3 BY3bKOK MHAIKOI0, TO He pas,
3BUYafiHO, KOPUCTYBAAHCS JiliKko0. UM He MOXKHA, KOPDHCTYIOUYHCh HEI0, 3aTaCUTH
moxym’ s cBiuru?

Hocain 7 YH TOMOMATAE JIMKA TACHTH IIOJIYM'SF CBIYKH?

Tpumaloun JifiKy HABIPOTH MOJAYM’S CBIUKH, NMOCHIH AyeTe y Hel, a
noaym’s HaBiTE He KOJHMXHeThcs. [I[pHCYHBTEeCHh GJIMIKYE JO CBiYUKH,
moxyM’s, Haue rpalYUCh 3 BAMM, HAXHJIATHCA HA3YCTPiY CTPYMEHIO NOBiTPA, IO
BUXOIUTh 3 MUPOKOi yacTuHH Jiku. HaxuaiTe difiky Tak, mo6 moxym’a 6yao Ha
nimii, AKOK0 BW MOAYMKH IOJCBKyeTe il 6iYHy HOBEpXHI, AK IHOKAa3aHO HA
MaaoHKY. TiIBKHA Temep MOAyM’ s BiZXHIATECA
Bij Bac i Bu aymiere saracuTu cBiuky. Ile Bin-
6yBaeThcA TOMY, MO CTPYMiHL TMOBiTpHA, BHU-
TiKAOUM 3 JifiKW, 3pas3y K PO3TIKAETHCA V3-
MOBX i1 CTiHOK, BUXOASAYMA 3 Hel Yy BHIIAALL
Kigenb, AKi MBHAKO KpyTAThcA. TyT yTBOpIO-
€TBhCA CBOEDPiAHWH HOBITPAHUN BHXOpP, ycepe-
AWHI AKOTO MBHJAKICTL PYXY HOBITPA 3HAYHO
MeHINA i TOMY 30BHINIHE IIOBiTPS BCMOKTYETHCHA
B NeHTPalbHY YaCTHHY JidKH, HAXUIAKOYH Ha-
3ycTpid BaM A3MYOK moaym’a. fAxmo x 1mo-
JIyM’d DaJaXKOTHUTh YBJOBXK YABHO IPOBEIeHOL
Jigil cTiEKH JifiKHM, BOHO BiAXWIAETHCH BIEpe]
i sracae.

HitaAM He NO3BOJAIOTH I'PDaTHCH 3 BOTHEM,
TOMy IO Bim Hebesueunmii. Hajimenma mecmo-
RiBaHKA 49U HeOoOEpPeKHICTh — i rapAYi A3MKH
mosym’ s COPUYUHAKWTH DOXKEXY, IO CTpamHa
cBoiMu HacrxigxaMu. OJHAK JIOAH PO3MAIO-
BaJIX BOI'OHb He JIHINe JJIfA TOro, mob sirpituca
i mpurorysaru I’)y. BoHH 3aBxau J00HIA JH-
BHTHCA Ha I'PY PYXJ/JIHBOTO HOJYyM’d, MHIYIO-
upch AsukamMy Gararra. YapiBHa Jis BceMo-
TYTHBOTO BOTHIO Jicrajyacd HaM y CHOaJoK Bifx
npeakiB. JlockoHaJXicTh mOJNyM’d, #0oro mocTiii-
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[image: image97.jpg]Ha MiHJIHBiCTH, CTPiMKe IIOPHBaHHS y BHCOYiHb OCHiBYBajHWCh y BipImaxX, OmOBi-
AAaHHAX, KapTAHAX. Y 3aMHCIOBAJNHAChH BU, JABIAYNCH HAa BOTOHB CBIUKH, YOMY
moayM’si 3ByKyeThes Bropi? Yomy saroctproeThes ioro Bepxwmil kimens? Yomy
Ha6iIpII ACKpPaBa YACTHHA IOJYM’A — TPOXH HHUKYA HOro BePXHHOIO Kpamo?

SAK 3AJENHUTD BUCOTA
moJaym’d CBIYKH BIJ{
JOBJKHHHA 'HOTA?

Hocxin 8

BanayiTe cBiUKy i yepes je-
AKWH 9ac nifpixTe 4aCTUHY 06-
ropijioro reoTa. 3BepHiTH yBary,
AK B8MIHWJWCH pO3BMIipH mO-
aym’a. Konn moxym’s cmyckae-
ThcA BHHW3 MO THOTI JO pos-
nnaBjiesoro napacginy, BOHO TaMm
MepKHe, aje y BepXHill yacTuHi
ropurh jajii. YacrmHa napadi-
Hy, 6iMKua X0 I'HOTA, BiJf Tenyaa
nonym’s naaurhes. Temep kpanui pigkoro mapa-
(iEy TpuTATyIOTECA OJTHA O ONHOI caabme, Hix
IO THOTA, i JIerKO BCMOKTYIOThCA y HaWApiGmimi
mitnEr Mixk HATKam#u. Taka BJACTHBICTH PiAWHM HA3UBACTLCA KaniAApHicmio
(JATHHCHKOI0 MOBOIO «KANLIAp» O3HAYAE «BOJOCHHA», TOOTO AyKe BY3bKHU, TOH-
Kai kKaHa).

Hocaix 9 BOJA HNITHIMAETHCA IO KAIIIJIAPAX

OnycriTh y 6aroAne 3 BOLOK ABi MaJeHbKI CKIAHI MJACTHHKA Bep-

THKAJILHO TaK, o6 BOHH 6yiu Nelb 3aHypeHi y Bogy. AKmIo BicTaHb
Mix naacTHEKaMHU Oyjge HeBEIHKOIO, TO BOJA HiJHIMeThCA MPOMIKKOM Mik mac-
TURKaMu Buile Bix Ii pisHs y bHuaroani. Iociain AeMOHCTpPYe 3JaTHICTH PigwH
mifjHiMaTHCH ByShPKMMH KaHajaMH — Kaunizapamu. Takumm % KaHataMu mifg-
HiMalTBCA Bropy Bifl KOPiHHA J0 BEPXiBOK MOKMBHI PEYOBHHHM B POCIMHAX, KPOB
mo HaWTOHmMMX Kaminapax jgocsarae Halipiggamemimux Aimarox rina. Boxa mix
YACTOYKAMH PPYHTY MO BY3BKUX MOPAX MiJHIMAETHCA O MOBEPXHi.

Iloxi6He BinOyBaeTheA i B 3amaJsieHil cpiuni. Pigkuil na-
padin aMouye THIT, 3abeameuyoun iforo ropinaa. Cam napa-
GiH He ropuTh. BapTo 3aHYypHUTH IHIT Yy posmaBIeHUil mapa-
Gin, mob mepexomaTHca B nbomy. Pons pigxoro mapadi-
HY — He JaTH I'HOTOBi 3ropiTH MIBH/JKO, CHPUATH TPHBAIOMY
itoro ropigEo. Pigkuii napadin 6i18 BOrHIO BHIIAPO-
BY€THCA, BUBLIBHAIYH BYIJENb, Ilapa AKOTO Mifx-
TPHMY€ IOPiHHA.

Bu Bike sHaeTe, W0, IPH JOCTATHIN Kidb-
KOCTi mOBITPSA HABKOJIO IOJYM’f, BOHO I'ODUThH
AcHo. Kosu moBirpsa majo, mo GyBae, HAIDPH-
KJaaj, Upd CHpobi JOTOPKHYTHCA RO TMoaym’d
AKUMOCH HOpPeJMeTOM, 3pasdy K 8 ABIAECTHCH
Kinrsasa.
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[image: image98.jpg]Tocxin 10 | COCTEPE:KEHHS 3A HEOJHOPIIHICTIO IOJYM’SI

BanmaJire cBiUKy, BCTaBjeHY y CBIiYHHK.
Jaiite it no6pe posropitmcs. ¥ cuokiiimomy
moyyM’l CBIYKM BUIIIAKTH TPHA 30HH. Yac-
THHA, 1[0 0e3I0cepeHbO NPHUIATrae O PHOTA,
CKJIaJaeThca 3 BayKKol mapu napadiuny i sxa-
€ThCsA, 1[0 BOHA CUHBO-(Di0IeTOBOr0 KOJIBOPY.
Ile maiixosonuima yacTmaa nonym’ . Ipyry,
HAWCBITIINIY, 9ACTHHY YTBOPIOIOTH PO3-
’KapeHa TTapa mapagiEy Ta YacTOYKH
Byrinasa. lle ma#irapsagima 30Ha MOTy-
m’s. Tperiit, soBHimHii, map MicTATh
HafOiABNIe KHCHIO, CBITHTHeA caabo.
TemnepaTypa #oTo JOCATHL BUCOKA, aje
TPOXM HUKYA BiJi TeMuepaTyp: cBitiol
YacTHHHA. BiH HeMOBOH OXOIONKYETHCH
HABKOJMINHIM DOBiTPSM.

IIpuroryiite 3—4 TOHKI AOBri Tpickm, KBaJpaTvk 3 6iJOro OyIKOro KaproHy i
KigbKa HEBeJNMKUX MIMATOYKIB MigHOro apory. Tpicky rpHMaiire POPU3OHTATBHO i
MOBLILHO MPOBeAiTh 11 Kpidh HaWIIMPINYy YacTHHY ODONAYM s, He NO3BOASIOUM 1if,
OJHAK, 3aropitTucsd i gye sagmmuruca. Tak camMo IIpORefiTh Yepes BOroHL i iHmIi
Tpicku. [logusiThea Ba caij, sanumeHnit moaym’aM. Hax iioro sopHimHiMHA Kpa-
AMHA KinTsBM 6idblNe, HAJ CePeIHHOI — MEeHIIe.

JOCHIIKEHHA IMOJYM'S

o 11 :
Joea 3 JIOTIOMOTOI0 KAPTOHY

KBagpaTHuil mMaTo4oK 0ioro KapToHy TpHMaiiTe ropH-
30HTAJIBHO BUCOKO Haj moaym’am. OmycriTs Horo BePTHKAJBLHO TaAK,
106 BiH «IpHTHCHYB» HOAyM’sl Ha piBHI Halimumpmroi iforo wacTuem,
i mBHAKO HmigHIMITE Bropy. Ha KapToHi 3aTMIMATHCHA IMAPOKE TeMHE
KOJIO 31 CBITJIIO HJIAMOI0 IIOCepefHHi.

AOCHITHEHHA PISHUX OIJIAHOK

HMocaix 12
IOJaYM’S 3 JOIIOMOT' OO TPOTY

TpH MIMaTOYKX TOHKOIO MiJHOIO APOTY HA-
MoTafiTe Ha mepeB’SIHY CKimky Tak, mob B
ofuH i TOil Ke OiK cTHpP-
yaju ix kKiani He Ginpmre,
Hix Ha 2 carTUMeTpH. Bin-
cTaHb MiXK KiHOAMH 3aje-
JKUTH BiJl BHCOTH mOIyM’d
Bamoi cBiuku. Bamkamo,
mo6 mij yac BHECeHHA Y
BOTOHbL APOTHHH HmoTpam-
JIANHA Y BEPXHIO, CepexHI0
TA HAXKHIO YaCTHHH IIOJIY-
M’a. CBiuky posranryBaTn
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[image: image99.jpg]Tpeba Tak (DifHATH, OMYCTUTH, Bi/[CYHYTH), o6 3py4HO i Ge3meuHo 6ya0 TpuMaTH
KiHII IPOTY y BOTHI IOTH, ZOKM BOHH He MOYHYTH posKapioBaruca. Crnocrepiraiire,
Jle MBHUANIE i CUIbHiIIE PO3KAPIOIOThCA KiHUMKHA JPOTY.

ITonym’ss oTO9eHe XOJONHUM IOBiTPAM. YcepeJHHI BOTHIO HOro BIJIAB He-
3HaYHHUH, 3aTe HA KPAAX, HA MeXi mOBITPA — mOJYM’s, XOJOAHI NOTOKHW 3a-
BaXKAIOTh ACKpaBOMY ropimHio (y nux micosax Ginsme xintasu). Tomy B gocaijax
10 i 11 xinTaBa 6igbII DOMiTHA y THX MicoAX, Je CKIiNKa i KapTOH TOPKaJlHCH
Kpaw uonyMm’s. ¥V Hamowmy mockifi malpoaxapeHimoio 6yna Ta APOTHHKA, AKA
ONMHAJIACH ¥ HaliicKpaBimiii BHYTPimHEIA yacTHHI moaym’s.

JluBHO, aje CBiYKy MOKHA BHKOPHCTATH K 9OpHHM osniBens. He Bipure?

HMocain 13 IOJayM’'st — XYJOKHHK

Ixonaras CBidT, 3HaMeHUTHIH aHIVIIHCHKUH IIUACH-
MeHHAK, aBrop «Mapapis ['yiiiBepa», pagus cBoiM Je-
[Aa4UM IepOsiM PO3BAKATHUCH, BUMAJBOBYIOUN BisepyHKH
3 JIOIOMOTOK CBIUKH.

Bananits cBiuky. CKIAHY NIACTHHKY MOeyBalTe ro-
PUBOHTANBHO ¥ WoxyM’'i Tak, mob0 BoHA 3pisana Jgume
itoro rocrpumii kigunk. Ha miacTuHINi 3’ABIAATHCHA YOPHL
rimpii B pisEmx BanmpsiMkax. Ilicas KiThKOX TpeHyBaHB
BU 3MOXKETE «MATIOBATH» TAPHI BizepyHKM.

Ojnep:xxaEuii eeKT B NOGAYHTE OLpA3Y K.

YacTKOBO HEePEKPHBAKYM CKJIAHOK ILJIACTHHKOI
HAAXOJ KEeHHA HOBITPA O HOJYM’#, BY NOTipIIyBaiu
yMoBu ropinus. HermoBHe sropauHA napaginy Npu3Besao A0 yTBOPEHHA caxki, AKOI
MOXXHA MAJIOBATH He Iipile, HiX 3BHYaffHUM JOPHHUM OJiBIEM.

Hocain 14 CJIIJI TIOTATITEHOT'O MOJYM’ sl CBIYKH

ObepexHEE OraciTs HoJIyM’ A BePpTHKAJIBHO IIOCTaBJIEHOI CBiu-
k4. Bu mobGaumre, Ak piBHa CHHIBATa CTPYMHHKA JHMY,
uroitEO BigipBaBmuck Bijg rgora Ha Brcori 1-2 caETuMeTpu HAJ HAM UO-
uypHae KJybouuruch. CoouaTKy HaArpiri rasm migEiMamoThCA Bij CcBiYKN
OOBiIBHO, TOMY IO rapAd4i INapd MOBITPA HABKOJO CBIUKH, AKa TiIBKH
IO TOpija, Tes AOCUTH HPOrpitTi. Ale BiKe HA BHCOTI KiJIbKOX CaHTHMeTpiB
BiJ CBIUKHM IPOAYKTH 3rOpAHHA NOTPANIAIOTH ¥ XOJOAHIMI Wapu noBiTps,
B AKUX BOHH IiJHIMAKOThcA MBUJIIE, OJHOYACHO POSIINPIOIOYNCH i 3a3Ha-
¥0UM, #K Nij yac OyAb-AKOI0 MBUAKOTO PYXy (HANPUKIAJ,
i3ni Ha Besocumexi), 6iabpmIoro onopy mosiTps. Lle i zaBaxkae
CIOKiffHO pyXaTHCA JMMOBi, 3MYMIYIOUA HOr0 KJIYOGOUHTHCE.

Bu nposesm mpocTi gbeaigum is samaseHood CBIYKOIO.
BoHu moxasanm, mo y 3BHUaiiHOMY monyMm’i raiThea Gararo
cekperiB. TpicKH, KAPDTOHKH, JPOTHHKH JOIMOMOIJIH BaM
PO3KPUTH OKpPeMi TaeMHMII BOIHIO, 3PO3YMITH Jefki 3
GaraTbox 0co6JMBOCTEH MOIYyM’ .

Hecnoxkiiiauii Hapog — Typucrtu. Bee im Tpeba mo-
GauurTH, BCIOAM HOOYBATH, HA KOMHY BePIIMHY NiJHA-
THCHA, 3a3UPHYTH B HeBijomy medepy. Misk Tum, ydeni,
0 BUBYAIOTH Hedepu (CHeseosoru), pajgaTh HeJOCBif-
YeHHUM JIOOHATENAM TiJ36MHEAX MaHJPiBOK OyTH Obepex-
auMu. [noAi B medepax BHUALIAETHCA rad 06e3 KOJIbOPY i
zamaxy, AKAM He MOKHA AWXaTH. ¥ Majiil KigpkocTi BiH

l/‘&_:??x





[image: image100.jpg]Gesneunwmii, ajle AKmoO ioro GaraTo, TO TBapUHM i JIOJH, NOTPAIIAIYH B ioro
cepejjoBHuINe, Bigpasy saguxaiorhed. lleil ras Ha3UBAIOTh B8Y2LeKUCIUM.

CymHO BijjoMi BujiTeHHAM Byriekucioro razy «Cobaunmii rpor» no6iamusy Hea-
moas B Itanii, medepn y Beeraunii (Himeuunna). Ha xri nux medep ras creserscd,
AK TAEOOKi o3epa, i AMTHHA, NMOTPAIIAIOYH CIO[M, IIOPHMHAE B ra3 paHime, Hix
Ropocai, i saguxaersca. Lledt HeBUAUMAN MKIJHUAK IypTYEThCA iHKOJM Yy BUHHHX
Ta OTMBHHUX morpebax. IcHye mpocTrii croci6 BUABHTH B HHX BYIVIEKHCJIMU ras.

Tocaix 15 MOJYM’d CBIYKH JIOIIOMATA€E
= BUABUTH BYTJEKHCJIHH A3

BanaxiTe [Ba MaJeHBKUX, OJHAKO~
Bol BUCOTHM HEJOTAPKH CBiUKH. 3 01O~
MOrol TiHNEeTa OJWH 3 HHUX IIOCTaBTe
Ha IHO riamubokoi ckaseEku. Yepes mes-
KWl 9aC BH OOMITHTE, AK HOJIYyM’d HOY-
He ¢MeraTHCcH» 3 6oky B 6ik i aracme.
Irmui Taxuil Ke HeJOrapoK, 3ajuIme-
HUHA Ha CTOJi, ropirume.

Ilix yac ropiHHA CBiYKH BHIiNA-
€ThCH ByLJeKHCIuil ras. BiE Bakumit
Bij moBiTpdA i ocijae Ha JHI CKIAHKH.
Ilonym’s cBiYKH «TOHE» B HBOMY i, He
MaXUY@ JOCTYNy KHUCHIO, TACHE.

ManeEbKHN HEJOTAPOK CBIYKM — IpOCTHil 3aci6 s TorO, mMO6 IepecBigdm-
THCS B HASBHOCTI BYIJIEKHCJIOTO rasy B morpebax, mifBajiax, medepax. SIxmo 3sa
BiJIcyTHOCTI BiTpy moJIyM’s IIBHAKO 3raca€, oTxe, Tpeba 6yTu ayxe obGepeskHHM:
MOKJIMBO, Y NPUMimenHi 3i6paBea BYTJISKHCIHE Tras.

Hema moTpe6u HiKOro IepeKOHYBaTH B TOMY, IO TOHKHE CyXH# apkrym
3BHYANHOTO mamepy MHTTEBO CHAJAXYE i 3ropsde. A UdM He MOKHA 3POOMTH TakK,
mo6 mamip, HAYe 3aYapoBaHWil, He T'OPiB y BOrHi?

Hocaix 16 TOPATH — HE IT'OPATH

Hapixre 3 apKkymma TOHKOTO mamepy
oxmaxkoBi cmy:kkm. IloraamiTs Merase-
BHii cTep:keHb 860 TPY6KY (MOMKHA B3ATH
MeTaleBHil KOPIYC KYJIbKOBOL PYYKH) Ha
oxry 3 nux cmyxok. Kpai cMyxxu 3’ea-
HaliTe MixK co60i0 Tak, mMo6 Mix mamepom




[image: image101.jpg]i crepxcHeM He 6yJ0 mpoMixkKy, 1 mifcraBre mij monyM’s cBiukm. Boroms moume
«ITU3aTU» uanip, HABITH 3aKONTUTH ﬁOTO, ajie He CHAJIUTh.

O6TOopHITE TAKOXK MILTEHO IHIIOKH CMYXKKOK Manepy CKIAHY TPpYy6ry (mpobipKy)
i moBTOPiTH HocxiA. Ilamipens MATTERBO crajaXHe ¥ MOAYM’'i CBIUKM.

IlinsHO HaMOTAMTe HA MeTaleBHi CTep:KeHb B ONWH IIap 3BHYANHI KOTYIMIKOBI
HATKA. [ToguBiThCs, YM ropiTUMyTHh BOHM y moaym’i cBiuku?

Hocaix Tpeba npoBojuTH y BaHHIA kKiMHaTi abo MaTH mopyd Tas i3 BOAOWO,
mo6 MOXXHA 6yJI0 IIBHJINE 3araCcUTH BOrOHL. YOMY OJHAKOBI CMYIKKHM TO MUTTEBO
3aropAThCA, TO He IOPATH y HOJYM’'I CBIUKM, IOKH CTep)KeHb He Harpiersca?
Cekper jocaify B TOMy, 10 MeTaJ IIBHAKO BiJIBOAUTH BiJ mamepy i HATOK TeILIO
cBiuku. BoHm He BCcTHraloTh Harpitmcsa Ao Takol TeMIepaTypH, KOJH MOXYTh
cHaJaxHyTH. CxJi0 3HAYHO r‘ipme Bi}lBOIJHTB TenJo, TOMYy TelJIO HAKOIUYYETHCH i
mamip oxpasy 3ropse.

Borous 3aBX/H A€ TENJO i CBiTJI0. A AKi Ie BIACTUBOCTI TAATHCH B A3MUKAX
moaym’s?

Jocaix 17 NOJYM’l 3BHIMA€ EJEKTPAYHI 3APANH

IlopikTe Ha ApiGHeceHbKi IIMATOYKHM apKyII 3BH-
gaifHOro mamepy. HarpiTe raseroio Kimemp CKIAHOI ma-
auukn abo kKopuyc miactMacoBoi aBropyuku. Jlo HaTep-
TOTO MiCIIA JIeTKO NPHUTATYITHCHA IallepoBi MMAaTOUYKH,
AK TiJIBKY NaJHYKa HAOJIMKAaEThcA O HUX. 3HiMiTh Ii
nmanepoBi Api6kH, HOBTOPiTH HATHMPaHHA i HmijHeciTh Ki-
Henp DaJXHYKH JO IOJyM’d CBiUKHM Ha KiTbKa CeKYHA.
Temep 3HOBY migHECiTh MAJHIKY KO
HapizaHWX nmamipnis. Bona mepecra-
na ix opurAryBatu. Kyam sHEKIA
«yapiBHA cHJIa» HATepTOl MaJHdYKu?
Mo:xanBo, ii 3a6pajo TemJao IoJay-
5ﬁ" M’ cBiuku? Ilepesipumo ne npm-
uymesHs (rimoresy).

BrpeTe HATPiTH KiHeNb CKISHOI DATHYKH ra3eToro i
TiHEeCiTH iforo 61MKYe 10 BKIOYEHOI eTeKTPUYHOL JaM-
MOYKHM HA Ti X Kixbka cexymn. Iloamsithes Temep, um
IPUTATYIOTHCA [0 MaJWYKU HamepoBi Api6rm? Buas-
JAE€THCH, OPUTATYOTHCH. MOMKINBO, JaMIOOYKa MeHIIe
Harpisae, Hixkx moaym’a csiuxku? IloTpumaiite matepry
nanamuky 6igA jJaMmouku goBme. Hidoro He 3miHUMIIO-
cA — HaJu4YKa TaK caMo OpHTArye mamipui. Orke, Temio

«He BUHHe»? IIpnm HaTHpaHHI CKJa raserolm Bij-
6yBacThcAa AUWBOBHiKHE SIBUINe. BOHO HA3HBAETHCH
enexmpusayiero i MoaArae B TOMy, Imo
IpH Tepri JeAKUX DPedYOBHMH OJHA 06
ONIHY Yy HUX 3’ABIAECTHCH BIACTHUBICTH
IPHATATYBATH 10 cebe aApi6HL npeaMeTH. !




[image: image102.jpg]HAYKOBI JIUCTH BEHIJKAMIHA ®PAHKJIIHA

Hepme HaYyKOB€e INOACHEHHHA €JIeKTPHYHHUX
ABAIN AaB aMepuKaHens Berpkamin PpavHKJIiH.
HayxoBa posa iforo gocurTh He3BmyaiiHa. BiH He
©OyB yYeHHM Hi 3a OCBiTOMO, Hi 3a POJOM AifAJb-
HOCTi i Hayni ODpHCBATHB ychoro ¢im 3 Bicim-
JleCATH YOTHUPHOX POKiB cBOro ;xuTTA. [IpHUYHHOIO
inTepecy ®paHKIiHA [0 JOCHINKEHD 3 eJeKTPUKA
craB Bunajgok. ¥ 1743 pomi Bim 6yB mpHcyTHIM
Ha JeMOHCTpaINii JocailiB 3 enek-
TPHKOD fAKkuMochk A.Cmemcepom,
KOTPHUH racTpoIIOBaB y MicTax aH-
raificbKUX KOJOHIK B AMepuui.
Ha Toit uac mixe 6yJ10 BCTAHOBIEHO
icHYBaHHS XBOX BUIIB €JEKTPHUKH,
AKi HABHBAIM «CKJISHHM» i ¢CMO-
naEuM». Ilepmuii BEHHK Hicasa
HATHpaHHA CKJa, AOPOTONiHHHX
KaMeHiB, BoJoccsH, meperTi, a Apy-
THifi — OYypIITHUHY, IMIOBKY UH Ia-
mepy.

JHocuaigu Tak sanikaBuin PpaH-
KJIiHa, 010 BiH KYOHB yci OpHIagH
Cnencepa i paszom 3i cBoiMm Jpy-
3AMH pO3HNOYAB CAMOCTiWHI JO-
CHifPKeHHs. 3ayBaskmMMo, mo xo 3ycTpidi 3i Cmencepom Bemmpxamim ®Ppamkiin
HiYOro He 3HAB PO €JeKTPUKY. AHIIiMchkHi Goramik i kymens, waen Jlom-
AOHCBKOTO KopoJjiBckkoro ToBapucrtsa [litep -‘Konnircon, pisgasmuck, mo rpyma
MOJIOAMX JdI0feH 3aXONMJIACH AOCHI[)KeHHAMH 3 eJeKTPUKH, IpPHCIAR iM cIe-
niagkEy CKJAAHY TPpY6GKy, AKa AaBaja UPH il HaTHpaHH] BeJIWKwWHA 3apaAx. Mix
®parkrinom i KornincomoM 3as’szanocs aucTyBanHdA. PpaHKIIH ONHCYBaB yci
cBoOi Mloc/IiiM i BUCHOBKH 3 HUX Y JucCTax, AKi 6ysu onybaixosani Kosniacornom i
CKJAJIH HayKOBMH Tpakrar: «J[ocIHifm i cnocrepeskeHHA HAJ eJeKTpukoo». Tax
ni JHCTH CTAJW MHUPOKO BIJOMUMH i Majd BeJUKH# ycuix y €pponi. B Hux ynepme
6yJ10 BBeJeHO MOHATTA MO3UTUBHOL (CKIAAHOI) i HeraTHBHOIL (CMOJIAHOI) eJeKTPHKH
(3apAxy) Ta iX MOBHAYEHHA: «+» i «—».

¥V pmocmipi 17 3 moaym’st B Ipolieci ropiHHA BHALAAKTHCH JYaCTOYKH 3 He-
TAaTHBHHUM 3apAAoM. 3’€IHYIOYHCh, HO3UTHBHI i HeraTHBHI 3apAAM HeATPaIi3yOTh
najJlHa4dKy, palii]]le 3apAlKeHy NO3UTHUBHO.

BapAaju He 3HUKAKTh i He 3 ABIAAITHCH, a PO3AIAAOThCA i, 3’€IHYIOYHCH,
HeliTpanizyorbes, To6TO eeKTPHYHI BracTHBOCTI He nposBaAnTsed. ToMy ckiaasa
TajgdYKa mepecTae MPUTATYBATH TMaNepori Apibxm.

CrasHud 6aJI0H eNeKTPUYHOI JIAMIOOYKHU IOPONYyCKAe CBITIO i Temno, a 3a-
PAKeHL YacTOYKH AKINO ¥ BHJIITAIOTH i3 po3kapeHOl HATKH, TO OCifaloTh Ha
BHYTpimAi# vacTuri Gatona. ToMy BOHH He 3MOrJM HeXTpaizyBaTH 3apfAKeHY
MaTAYKY .

* % *

Kasxosuii nTax pigkicHOi Kpacu, nip’s AKOTro ACKPaBo CBiTHIOCH,
JomomMaraB repofaM jJobuparmcs ypadi, sEaxoautTh macrsa. [oaym’s
MaNeHLKOI CBiUKY i HepeTBOPHTH 3BHUaiiie mepo ¥ mepo JKap-mrumi.





[image: image103.jpg]Hocxin 18 YAPIBHE IIEPO

SIKITO0 BAM TpAmMTHCSA Mepo KYpPKH, roixyba abo BOpOHH, He BUKHAaiTe iHoro.
3 IOIMOMOro¥o Iepa i CBIYKHA BH 3MoKeTe IOGAYNTH JHBOBUIKHO PisHOGAapBHUI CBIT
mosxym’s. BisbMiTh Iepo B PYKH i, 3AINIIOIIMBINN OfHE 0KO, OAWBITHCA KPi3h mepo
Ha HoJAyM’s cBiuku. By mobadnTe HABKOJO BOTHIO roay6i, KoBTi, YepBOHI cMyTH.
Bigikinite Bix eBiuk#M mojasi — i eMyrm, Hadye 3auapoBaHi, posififyThcA Bix
noaym’s. HigilaiTs 6aMKYe — 1 PiBHOOGAPBHMI TAHOK TeXX HAGIMIUTHCA O BOTHIO.
‘Iepnom cMyTH anaxonm‘hcn Hailijaaplle Bifil BOTHIO, a CHHI — maWbamxue. Tax
6inme mip’AYKO 30BCiM He KﬂSKOBDl KYDPKH crae mepom Jap-nTumni, sKmo

cBiTTOGOPIB. A ACHMMN BeyopaM¥ iX MOMKHA
HAKONHYeHA 34 JeHb y HOBITPi mapa 3TymiyeThcsa

ﬁpanenbxn BOJH, BO-
B umno'n,ca, TOGTO
? dugparcyieio.
X BY3bKHUX

[ mepBicHWI

pPisHMX MicoAXx oxmH ofHOTO. Kosip MOXyM’s CBIUKM CKIaTHUA. 3
JKHBYTh NPOMEHi pisHHX KoabopiB. IIpoxoadadm Kpiss IIIMHA pe!
MI0I0YUCh y Hilf, TpoMeHi CBiT/IA PO3JIAATHCA i BHABIAKTH CBill CHP
KoJip: cwmili, sxoBTHit, yepBoumii. KoxsopoBi mpomeni, mo poaxoasaTse
HHMKalOTh B OKO, 1 MM YSBHO NPOJAOBXKYEMO iX NPAMOJiIHINHO y 3BOPO!
HanpAMKy. Ti ToukHM, B AKHX NePETHHAITHCH NOBEepPHEHI OKOM HA3aJl IPOME
CUpUAMAaIOThCA HAM{ AK pi3HOGapBHI naATOYKHM moaym’si. Y Hamiii ysaBi cTBO
PIOETBCA 1/1031# OTOYEHHA peaJbHOrO MOJYM’ A KiJbKoMa Pi3HOGapBHAMH.

0 e
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1. Inxa MucamBOA 99 AJA Horo cobarkm
6inpm HeGesmeuHa medepa, jJe BHUJI-
AAEThCH BYIJIEKUCINH ras?

2. Hapinmo iEKOJIH HATHPAOTH JAHI-
KKH «3MiHKH» CcBiuKO0?

3. Yu Gyxe Ha CTiHI BUAHO TiHB Bij mo-
aym’A CBIYKHM, AKIIO 3adajeHy CBIUKY
OCBITHTH €JIeKTPHYHOI0 JAMIIOUKO0?
4. Yomy BOJA TacHTh BOrOHB?

5. Yomy cBiuka, rEiT kol modapbosa-
HO (IomMacTepoM, AesKHii yac TOPHUTh
scKpaBo?

..J’"Th BIAIIOBITEN

1. BaxXKuil ByIVIEKHCIHI I'a3 CTENeThCS
no nEy mevepu. Tomy cobaka pamime,
HiX JTIOAHA, AKa CTOITh, HOBHICTIO 3a-
HYPHUTHCH ¥ I'a30BE «03€PO».

2. Pe4oBUEHHN, 3 AKUX POOIATH CTOBII-
YUK CBiYKH (cTeapuH, napadin), € 5o6-
PUM MacTH/OM, AKe 3MEHIIYE TepTH
MiX TaBNIOKKAMHA «3MIAKH» .

3. IIirsHiCTs PiZHEX YACTHH HOXYyM’ s
HeonHaKoBa. Ha cTiHi ocoGimBo nobpe
6yne BHJAHO MeXi BHCXiIHMX HOTOKiB
Ta KOHTYDH DOJYM’#A, YTBOPEH] He IIOB-
HiCTIO BropiJuM ByriuiaM.

4. Hap nonym’s BUIAPOBYE BOAY, AKA
3abupae y maxaiodoro raora 6araro
Tenaa. J[o Toro X, xXMapka BOXSHOIL

*

MasieapKe monyM’si CBiYKHM BHCBi-
THJIO JeAKi TAEMHHI1 IPHPOLH, JOLO-
MOTIJIO HOTOPKHYTHCA O CEKPEeTiB, IIO-
B’A3aHmMX i3 Hew. Bararo mo is 3araz-
KOBOI'0 BHABHJIOCH IPOCTHM i 3po3y-
MinnamM. MosXJIMBO, ¥ Bac poaropiscs
BOTHHK JONHUTJIHMBOCTI, 3’ABHJIOCH Ga-
JKaHHA mocTifiHO cmocTrepiraTm, 3aja-
BaTH cOobi 3anMTAHHA, HepeBipATH CBOL
3OTAJKH JOCHifaAMH, TPHAAYMYBATH
Teopii.

Hasxonumuil cBiT TaiTh e yaMa-
JI0O TAEMHHIb, AKi YEeKaloTh Ha CBOIX
mocraigEukis. flka me gygoBa mMera —
JAapyBATH CBIiTJIO HOBHX 3HAHB JIOAAM!
«3 HeBEIHKOTO CTPYMKA IMOYHHAETHCH
pika», a 3 OPOCTHX JOCJiliB MOYWHA-
€ThCA NIJIAX y BEJIAKY HAYKY.

mapd OTOYy€ IHIT, YTPYAHIOIOYH HO-
CTyO CBi’XOT0 NOBiTps, SAAKE MICTHTH
xuceHb. ToMy TeMIepaTypa IrHOTA 3HH-
KyeThCcdA 1 BiH 3racae.

5. Il[o6 posumeutTm dapby, AKa npo-
couye crep:ReHb (hromMacrepa, BAKOPHC-
TOBYIOTH coeniailbHi po3duunHm. Koam
¢apba mepexoiuTh HA IHIT CBiYKH, pa-
30M 3 HE IepexOoJHuTh i POZYMHHHUK,
o MiATPHMYE rOpiHHA.

*

ManapiBKa X0 BIACHHX BiKPHTTIB
TpPHBAE.
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NyTIBHUKIB AUTUHU Yy CBIT camo-
cTiHUX pocnigis, sKi gawoThb
MOXJIUBICTb @MNIPUYHO 3poBuTH
nepuwi Kpoku i BnacHi BiaKpUTTS y ni-
3HaHHI OBKINNA. Y HbOMY HaBeleHOo U
KaBi OMMCKU HECKNaAHWUX eKCNePUMEHTIB,
3aBAaHHs | 3anuTaHHa, Micdu, neresam,
MasnioHKK, CXeMun, NOB's3aHi 3 Konecom,
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TRpyGOIO, ARLEM, rBi3) CBIYKOIO.
KHura moxe
manioka 5-6 pi
ro wkonspa.














