


YIOMTOK ®OTOJIIOBHTEAA

Ecnu 6bl MBI X0TeJH GbITh IIOCJAEHOBATENb-
HBIMH W JeHCTBOBATH IO MJIAHY, TOTAA 3aHATHA
B HallleM YroJiKe cjiefloBaJjio 6bl HaYaTh ¢ Hayuye-
HHSI caMOH TeXHHKH (oTorpadupoBaHus, TO
€CTb TaKWX BOINIPOCOB, KaK HampHMeEp, METOR
H NPHHUHOBL pacyera. BBIEPKKH BpEMeHH,
Cnocodbl NpoABIEeHHA (OTOINIEHOK, 3aKperie-
HHSI HEraTHBOB, MOJY4YeHHA U YBEJHYUBAHHA
CHUMKOB M T.A. Ho 060 Bcem 3TOT HaunMHAIO-
WHu# DOTONMIOOGUTENL MOMET Yy3HATH H3 JIHOGOTD
y4ye6HHKa no dorogeny. I[lomewats 3TH CBe-
AeHHA B «YToJKe (DOTOMIOGUTENA» HELeseco-
obpasHo. Hamm uhratend, BCTpeyawlixecs
C TPYAHOCTAMH B NPHOOPETEHHH TAaKOro ydel-
HHKa, MOryT obpamatbcs B Pepakuuio ¢ mpo-
Cb0OH TpHCIATh UM HHCTPYKLMH 10 NpOsBJe-
HHIO (DOTOTJIEHOK, TI0 NeYaTaHuk ororpaduii,
YCTPOHCTBY 3aTeMHEHHOTro MNOMEILEHHA M [0
APYTHM BOIIPOCAM.

Ceiiyac ,jaBaliTe NOroBOpUM O BONpOCax,
HaBepHOe, HMHTEPeCcHbIX KamkAOMy H3 Bac —
0 JlaMIIax-BCIBIILIKAX.

OTH JIaMNbl CTajlH H3BECTHbI OTHOCHTEJLHO
HefaBHo. CHavana, Korfa Hafo 6bL10 oTorpa-

¢HpPOBaTL B TEMHOTE HJM B TPYNHOAOCTYNHBIX
MeCTaX, CHHrald MarHHeBbIH MOpOILIOK.  IIpu
CrOPaHHH COOTBETCTBYIOLUIETO KOJIHYECTBA IO-
POLIKA, BO3FHKAJA O4YeHb CHJbHAsf, M 4TO Ca-
MOe  BamHOe, KpaTKOBPEMEHHAs BCIbIIKA.
Ceffuac marsuueBpIH MOPOIIOK y#e BBIXOJUT
H3 MOJBI, HECMOTPA Ha TO, YTO B GOTOMArasu-
Hax ero elle npojaroT. MarHuil BbITecHAeTCHA
OAUL-TAMITOH.

CylecTByIOT [Ba BHJA JIaMI-BCIBIIIEK: OTHH
— 'OCHOBaHHble Ha NpPHHIHIE 9JIEKTPHYECKOTO
paspaja,( MeHCTBHe KOTOPHIX 3aKJKuYaeTcs B
HPOTNYCKAHHH DJIEKTPHYECKOH MCKpBl Uepes
arMocepy paspermeHHOr0 HHepTHOro rasa
KCEHOHA), ABNAIOTCA SJIEKTPOHHBIMH JIAMMAMHU:
BTOPbIE HUCNOJBL3YIOT 3G (eKT CropaHHs TOHKOI
ANIIOMHHHEBOH (DOJIbTH HJIM TPOBOJIOYKH B at-
Mocepe KHCJIOPOAZ — BTO GJIHI-IAMIOYKH.

[Ipolece cHMraHus COBEPUIAETCH B CTEKIAH-
HOM 0ajjoHe, HMEIOLIHM BHJ BJEKTpHYeC-
KOH JIAMIIOUKH, OCHALIEHHOH pe3bGoil, YTOObI
€e MOMKHO OblIO BKPYYHBaTh B HOPMAJIBHYIO
onpaBsKy. [liA BCOBIIKH JOCTAaTOYHa Gartepes
B 4,5 BoJibTa.

OJIEKTPOHHBIEC JIAMNBI  JAIOT 3HAYHTEJIBLHO
Gojlee CHJBHYIO H. KPATKOBDEMEHHYIO BCIbILI-
Ry, Yem Onuu-namnbl. Camo#t GombLIOH TPYA-
HOCTBIO B NPHMEHEHHH OOOWX THIIOB JaMI fAB-
JIAGTCA COIJIACOBAHHE BCHBIIIKM C MOMEHTOM,
KOrfla 06TIOPAaTOp OTKpPBIT. DTo He mpocTas
3ajjava, ecyid y4yecTh, YTO HPOAOJHHUTENBHOCTD
BCIBILIKII KoJieOneTcs B Tipefenax or 1/100
Ao 1/10000 cexyuppl. Bo Bcex COBpeMeHHBIX
(oToanmnapartax HaXOAMTCA CIELHAJBHOe TPH-
CHoco6/ieHHe COoNpsAMKeHHoe ¢ obTIoparopom,
BRJIIOYalollee BCOBILIKY B MOMEHT IMOJIHOTO OT-
KPBITHA AHadparmsl.

[IpuMeHeHHe naMn-BCHBINIEK OYeHb YAOGHO.
Bnarogaps uM MOMKHO felaTh MOMEHTANbHbIE

~ CHHMKH IPH caMoM cJjabom OCBELUEHHH, B OBH-

KeHuH # T.0. B nocnegHee Bpema MMu 0uYeHb
4acTo IOJIb3YIOTCA JHEM, yMeHbLUas 6Jaro-
Aaps 3TOMY KOHTPACHOCTb H M306eras XJomo-
TJAHBYIO TNOArOTOBKY K (OTOrpadHpoBaHHI0.
OJIEKTPOHHBIE JIaMIBl UMEIOT CleLHabHble J0-
6aBOYHbIE .IPUCTIOCOBIEHHS, KOTOPBle Heo6X0-
AHMO HOCHTBb Bcerfa npu cebe. B Hopefimux
SJIEKTPOHHBIX JlaMIax, NMpefHAsHAYEHHBbIX /A
JOOHTeNel, 3TH MPHCIOCOGACHHA CJIMUIKOM
Majbl: HX MOMKHO TIOMECTHTb B AeprKaTelb
JIaMIIBL,
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locnonun BurHep, yuurenb HaIHO-
HaJbHOH WIKOJBl B BpayHuIBeiire, 6b1a1
03aboyeH. EMy Hajo OBLIO 3aNOJHUTH
OTPOMHYIO BEIOMOCTb YCIIEBAEMOCTH H
IIOCeLaeMOCTH BCEro Kjacca, a TYyT
elle Hafio OBbIJIO MPOBECTH C yYUYEHHKA-
MH YPOK.

— Ara, 3Hal0, yTO cHenal, — IO-
AyMasa OH, — 3afaM-Ka s UM TaKylo
3aflayy IO MaTeMaTHUKe, YTO IOCHIAT
HaJ Hel 1o KpalHell Mepe 4Yac, a 5 B
9TO BpeMs M yCIeI0 COCTABUTH BE[0-
MOCTb, O KOTOPOH TPOCHJI JHPERTOP.

OH BoWIENS B KJjacc H mecTbgecAr
YYEHHUKOB COPBAJTHCh CO CBOHX MECT.

— 3apaBcTByiite, peodara. Camu:
Tech. Brlcaymalite BHHMATENbHE Ba-
nanue. Kamapiii M3 Bac JOMIKEH)TION-
CYHTATh M 3alHcaTh B CBOEGH @peTpaju
CYMMY BCEX IENBIX YHCeJ=0%/' 1 1o-60¢

Cugamui#t y orkua IQpRKa, mnepBwii
06aJIOBHUK B KJacce, CXBaTHJCS 3a ro-
JIOBY.

— Cymma uyucéemr ot 1 go 60! Hy u
TPYAOEMKasA INOHAdJach 3afavdal 3aii-
MeT K TOMY e CTOJIbKO BPEMEHH!

JIOBONBHBIH cBoedl wHpueeidl yuuTeIb
cesl NOyJoOHee U TIPHHAJCA 34 CBOIO
pabory.

— HKro mnepBbIi mogcuurTaer, Mnpu-
HECeT M IIOJIOMUT Ha CTOJ CBOK Te-
Tpaab, — N006aBHUJ OH.

Pasznomus Ha crose sucr OGymard,
B3AB KapaHAall W JIHHEHKY, Y4YHTeJb
npuHsAnca rpadurs Begomoctb., Ho He
yCcIeJ OH [ame HaHECTH Bce Trpadul
Ha OyMmare, Kak ¢ TIepBOH TIapThl TOJ-
HAJCA MaJIbYHK HeBOJIBIIIOTO POCTa.
9ro 6e11 Kapn layc, cblH KaMeHIH-
ka. OH mojoIles K CTOJNY YYUTEdA U
IIOJIOMKHJI CBOXO TETPaJb.

K/IACCHASL PABOTA
110 MaTeMaTHke

— ToI 4TO, HE MOHAJ, KaK HafO BHI-

MOJHUTh 3afaHue? — CIPOCHI HeNo-
BOJIbHBIN yYUTEb.

— Her, g ymxe nofgcuyutan, — OTBE-
TUJI yIEHUK.

Hnacc samyMmef. Y4eHUKH NOHAIN
TOJIOBBI OT,.ferpajeil U c HeJOBEpHEM
CMOTpeJfy, Ha MaJbllia.

— Rapa ®pugpux layc! Mue Ka-
HeTeH, |10 Tebe TIONPOCTy He X0YeTcA
p&éeraTh! — 3arpuyaJ Ha MaJbuHKa
Pa303MHUBIINICA yyuTenb. — XodYellb
DONyYuTh €AWHHUNY U OBbITh HAKa3aH-
HBIM

¥ y:xe mopcumran, — NOBTOPHII
THXO MaJIbYHUK.

Y4uTenb BHUMATEJBHO TOCMOTPEN
Ha HEro, a IIOTOM CKa3aJl:

— Hy xopouro. OcraBb TeTpagb Ha
MOeM CTOJIe W CaJUCh Ha MECTO.

Maunenpkuit I'ayc BepHy/csa Ha Me-
cro. OH cHEeN THXO H CMHPHO, HHKO-
My He Mellas paboratb. Ero ToBapu-
¥ TPYAUJIUCH B IOTe JHIA: OHU CUHU-
TaJIY, IePeCYUThIBAIU, TIOYeChIBAIH 3a-
TBIIKH, TEPJH J0bl, J[epranu 9yobl,
MOPIIHIAKX OPOBH H BOOOIIle [eJaju
MHOECTBO IOAOOHBIX OBUMKEHUH, KO-
TOPbIE KaK HA3JI0 COBCEM He ITIOMOTAJIH.

C/W a
J«Cn accHaK /vaJoqua.
1+2+3+ ......28+29+ 30

60+59+58 ....... 33+3%+ 31

61+ 61+61+ 61+61+61
61x30 = 1830

Kapr Tayec
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VYuurenp B3aKOHYUJ COCTaBJATbH Be-
IOMOCTh ¥ MEIJEHHO TPOXamHHBaJCH
MemAy mapraMu. IIoToM OH HOAROLIEN
K CTOJAY M CcaM B3aHAJICA IOJCYETOM.
Emy TOMe NPHILIOCh 3aTPaTHUTh - He-
MaJji0 BPEMEHH, TIOKa TOACYMTAN; YTO
cyMMa Bcex IeJibix guces oT 1 mo 60
pasua 1830.

Ha crosie yie Jemaand IOYTH BCe
TeTpagu.

— A cefiyac nposepuMm, KTO IIpa-
BUJIBHO peIInJa 3ajady, a KTO He Cy-

MeJ, — CKazajJ OH, HaKOHeL, KOrja
BCe pebsra 3aKOHYHIN PaboTy U OTAa-
JIM TETPajH.

Y4urtenb BBITAIIMJI C CaMOTO HH3a
reTpagp [ayca.

«IIpunuio BpemMsA HaKasaTh JEHHUBO-
0 YYeHHKa», — JAyMaJ OH TpPOo cebdA.

— Taxr BOT, — CKa3aJ OH CEPAHUTO,
— HKapa Tayc mopcuurani, 4To cyMma
qHUCeJ PaBHA...

TyT y4utenqb Ha MHUHYTKY OCTAHO-
BUJICA U TOJHBIM HEJOBEPUA TOJIOCOM
3aKOHYHJ:

— Pasna... 1830.

H eme pas BHEMATEIbHO TMOCMOTPEI
U3-TI0J OYKOB HA yYCHUKA.

— IlpaBuabHO, cyMMa AEHCTBUTE/b-
Ho paBHa 1830. Tol NpaBUIBHO pe-
muna. Cramu-xka MHe, Hapia, Kakum
CIIOCOO0M ThI TaK OBICTPO PEIInJ?

«bBricTpee MeHA», — CMYIIEHHO IIO0-
JyMaJ mpo cebd yIuTesb.

ManpIll BCTaJl H3-3a MapThl.

— OJT0 OYeHb HPOCTO, — TaK IKe
CIIOKOMHO, KaK M TpeMae OTBETHJ OH,
— A 3aMeTWJI, YTO BCE CJIOMKEHHE
MOMKHO 3HAYUTeJbHO 006jer4uTh. §I Ha-

oucaJjJ ABa TaKHX pPAxa YHCeJ, KOTO-
pble HAfO OBLIO CJOMHTD.

Cpegra, 17 mas 1786 ropma
HourpoasHas paboTa

1+ 24 3+ .. ... 28 + 29 + 30
60 +59+58+ ... .. 33+ 32+ 31
61+61+61+ ..... 61 + 61 + 61
61 X 30 = 1830
Kapn Tayc

CyMMa HamABIX JBYX YHCEJ COCTaB-
nana Bcerga 61. Taxux cyMM 3[ech
30. Ymuomasa 61 ga 30, g DOAYYHUT
qucno 1830, uTo ABAfETCA CYMMOH
BCEX DTUX YHUCEJI.

Kapa I'ayc, koToporo y#xe B BO3pa-
CTe AEBATH JEeT MOMKHO OBbIJIO HAa3BaTh
MaTeMaTHYeCKUM TeHHeM, BBIPOC K
CTaJI BEJIMKUM MaTeMaTHKOM. Ero ydu-
Tejlh, TOCTOAWH BHTHED, NOAONTY LIPO-
BOMHUJI C HUM 3aHATHSA, AaBaj eMy YH-
TaTh TPyAHeHIINe KHUTH 10 MaTeMaTu-
Ke. Bcrope yuyeHHK Iepepoc CBOEro
yuurTesd.

Bynyyu mATHAAIATHIETHUM MaJjbyu-
KoM, Iayc yme msyuun HblotoHa H
IPYTUX BEJMKUX YYEHBIX, a KOTAa BO-
CeMHAIATHIETHHM HOHOLIEH TIOCTYIIHII
B ['éTTHHTeHCKHUII YHHUBEPCHUTET, YTOODI
H3y4aTh MaTeMAaTHKY, [eslaTh eMy Ha
JIEKUAX yie ObLIO HEYero: OH Bce
sHan. Korpa Taycy 6wuio. 19 ner, on
paspaboras KOHCTPYKIHIO CeMHaAla-
ruyrosnbHuKa. OH o6oraTus MaTeMarH-
KY U (PU3UKY MHOMECTBOM CBOHX OT-
kpeituii. Korma B 1855 r. yueHbIH
yMmep, kopoab I'aHnoBepa TIeopruéi V
IPUKa3all OTJAUTh B YecTb BejHyYaifiue-
ro MareMaTnkra ['ayca Mefanb, Ha KO-
Topo#t I'ayc Obli Ha3BaH KHA3EM Ma-

TEMATHKOB.
TI'anna Kopab




Ha cuepyromuil fedp mnociae obena
pebdara GBICTPO COOpasid CO CTOJIa Ta-
PeNKU (MM Jaske HHKTO He HalOMHHAJ
06 sToM). PoMKa HAYAJ MBITh IOCYAY,
a Epemra moGe:xas B Mara3uH 3a XJie-
00oM., VYOHBJIEHHAA TaKUM TPYAOJIIO-
OueM Mama OJIH3HENOB, IIOCMOTpena

Ha HX. CEpbe3Hble JIHIa H, He BBIAED-

dHaB, clHapocuua: .

— Hy-xa npmusHaliTech, Kakoe y Bac
KO MHe feJso, a?

Pebaram mpuntoch TpU3HATHCA, YTO
OHU XOTeJNH Obl, UTOObl Y#HHH CEerogHsA
OBl HEMHOMKKO TIOPaHbIlle, TIOTOMY 4TO
mocjie y#uHA oOTen ofellas IPOAC-
HUTh paccKas o Gymare.

— IloHuMaenib, MaMOyKa, — O0B-
sacHaAn DoMra, — ecau yKHH Oymer
B HOPMaJIbHOE BpeMsd, Tialla CMOIKET
HaM CKasaTbh, YTO Yie TO3AHO H He
3aKOHYHUT CBOEro paccKasa...

YreuenHas Mama obemiana [AaTh
y#UH Ha 15 MUHYT paHblle,

Horpa HBan HBaHoBHMY Hajaui BTO-
PO cTakaH Yalo, OH caM CHOPOCHJ pe-
6AT: 5

— Ha 4uem ke g BUepa OCTAHOBHUII-
ca?

— Ha xwra#inax..., HeT, HeT, Ha
apabax, — TOCBITIAJHCD OTBETHI.

— BbI, HaBepHOe, IIOMHHTE, YTO B
ourBe mojg CamapraHaom B 751 romy
apabbl TOOeJUIH U B3AJIH B TJIEH KH-
TadIeB, OT KOTOPBIX U Y3HAIH CEKpPEeT
[IPOU3BOACTBa GyMaru, — Haydas OTell.
— Rurafinsl yMenu ee genartk U3 6aMm-
OYKOBBIX U IIE€JKOBUYHBIX BOJOKOH, a
apalbl HayYH/INCh Jedarh Oymary us
JIbH&, KOHOTLJIU U XJIOTIKA.

Apalpl IePBBIMH TPH TPOU3BOACTBE

6yMary HavyajJu TOJB30BAaTBCA CHJIOH
BOIBI W Berpa. OHH CTPOUJH CIIe-
L{HaJbHble BETPSHBIE MEJbHHUIbI H BO-
OAHbIE KOJECa, KOTOPhlE IIPHBOTHIH B
JBHAEHHE KaMHH, pacTupamlliue BO-
JOKHa. Yem TiaTenbHee pasMalibIBa-
JIHCh ¥ PACTHPAJIHCh BOJOKHA, TEM IIO:
Jaydajack jgyymias fymara.

Apabel B TO BpeMs BEJH TOPTOBIIIO
IIOYTH CO BCEMH TOCyAapcTBaMu EBpo-
nbl 1 Asun. Ouu-to u BBe3nau B XII
Bexe Oymary B EBpony. B Espomne To-
rfa Obll1 H3BECTEH TOJBKO IEPTaMeHT
— o0dYeHb Joporaa Oymara. Eppomeii-
Ibl OBICTPO HAYYHIHCh TPOH3BOAHTH
6ymary, CTPOHUTH MEJbHHUIBI, 4 CaMoe
IJIaBHOE, OOHAPYMHHIM, 9YTO GyMary
MOHO [€/laTh TaKMKe U3 CTaphIX TPS-
TOK.

Ho Oymaru Bce-Taku MPOM3BOJUIH
ellle MaJo, Aa H OHa He 0COGEHHO-TO
ObliIa HYHHA. '




Tonerko B XV Bere, HE3a[0JT0 [0
OTKpbITHA AMepurHu, korga Horan I'y-
TeHOepr uzobpen wpudT, AEN0 IpPH-
HAJO COBCEM HHOH xapakrTep. Panbiue
KHHMKKH He YMeJH IedataTbh U IHCAJIH
HX BPYy4YHYI. UTOOBI mepenncarb OfHY

KHHIKKY, Hafo OBbLIO 3aTpaThTb He-
CKOJIBKO JIET, fa U CHOCO6 IEepenucKu
OBbLII 0YEHD JOPOTOH.

— OT0 MBI 3HaeM, Tallo4yKa, TOJb-
KO He IOHHMaeM, Kak aToT I'yrenb6epr
u3obpen mpudT, — NOUHTEPECOBa-
JIUCH OJIUBHEIBI.

— OH cfAesajg MHOTO BbIPE3aHHBIX
U3 fepeBa OykB. I3 HUX CHKJaAbIBaI
OTZeIbHBIE CJIOBa HJIH LieJble IPejo-
HEeHHUS W BCTABJAJN HX B CHelHajbHble
pPaMKH, paBHBbIe TIO BeJHYHHE CTPAHH-
1e. 3aTeM Bce OYKBBI CMa3bIBajJ Kpac-
KOH M BCIO PaMKy TPHUKJIAObIBAJ IJIOT-
HO K JwucTy Oymaru. Ilpu momomiu Ta-
Kol (hOpMBI MOIKHO OBIJIO 32 OAHH JleHb
HameyaTaTb HECKOJBbKO COT CTPAHHII.
Cnoco6 3ToT OBl GBICTPO YCOBEpPIIEH-
CTBOBAH: BMECTO [ePEeBAHHBIX OYKB
CTajH TOJb30BATbCA OTIHUTBIMH U3
0J0Ba OYKBAaMH.

HHMAKKY CTalH 3HAYUTENBHO JelleB-
Jle u TIOKYNajio HUX Telepb GoJjbliee
KoJuuecTBo Jiofgeit. IlewaTHuKam II0-
Tpe6oBaioch OOJbIIEE KOJHUYECTBO OY-
Mard. Bo3HUKAlOT HOBBIe Gymarojesna-
TeJbHBIe NMPEAUPUATHS, X0TA paboTra B
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HHUX COBCEM MaJIO OTJIMYajach OT AaB-
Hell paGoThl KuTalleB HJIH apaboB.
BosokHHCTas Macca, NOJy4YeHHad B
pesyJsbTate pasMoJia BapUBLINXCA B
KUIATKE TPANOK, HAKJAJAbIBajJach Ha
PaMKH, OOTAHYTHIE IIOJOTHOM HJIH IY-
cTo#l ceTrol. Bopma crekasna 4yepes ceT-
Ky, a u3 00e3BOKEHHOH MacChl BO3HH-
KajJ TOHEHbKHH JIHCT C HEPOBHBIMH
KpasMH.

— Bor nocMmorprTe, — U OTell BbI-
TaLUI U3 MaNKH JHCT OyMarn. — ITO
U ecTb GyMara, 0 KOTOPOH A BaM TOJb-
KO 4yro rosopuia. Ilo cmocoby mpous-
BOJCTBa €& HABBIBAIOT TPANHYHOH, a
crioco6 TakoH ceHyac yie IpHMEHseT-
cAd B HCHJIOYHTENBHBIX CIydasx.

Iloka peGATa OTPBIBAIU OT JIUCTHA
3y6uartble Kpad, Ban MBaHOBHY NpO-
JOJIFRAJ paccKas:

— OxoJio 150 Jser Tomy Hazaj Obl-
JIO CHEeNIaHO OTPOMHOE OTKPBITHE. BBILI
HalgeH HECJOMKHBIH crmocob6 3aMeHbl
TPYAOEMKOTO TpyAa pabouux, s3auep-
NBIBAIOIIUX OYMAajKHYI0 Maccy paMKa-
vu. OH 3akjiovalicsd B MeXaHH3alHH
mpolecca  TPOU3BOACTBA OyMard.
®pannys PobGepr BMecTo TOro, 4TO0BI
00TATUBATL CETKOH DaMKH, cHAejaj H3
CEeTKH JIEHTY, KOTOPYIO HATAHYJ MeK-
Iy ABYMs BaJibllaMH. HaKk TOJMBKO NPH-
BOJHJIHCh B JIBUIKEHHE BaJIbIIbI, CETKA
HauypHajJIa BpallaTbCcd MeMJy HHMH
KaKk TIyCeHHUIa B TaHKe HJIH JeHTa
TpaHcnoprepa. Hajg OJHHM U3 BaJbIEB,
Iie CeTKa Imepexofuja B rOPU30HTAJb-
HOe ABUMEHHE, TIO0 TpPoeKTy Pobepra
OBLI PACIOJIOMKEH COCY[ C OyMamHOH
maccoii. Macca cTekasza Ha CETKY,
pacmabIBajiach MO HeH, a BOAa mpoca-
YHBaJIaCh yepes3 KJeToYKH ceTku. Ilo-
JydaJsiach OecKOHeyHad JIeHTa GyMaru,
KOTOPYI0 TIPOU3BOAMJA MAallMHA,

Horpa Hayuuauch AenaTtb OymMary us
OPEBECHOTO CHIPhA, cTajo eé 0oJibile,
a cToWJa ropasjmo AelleBsie. TOJBKO
C TAKUM CBIPbeM OBIJI0 MHOTO XJIOIIOT:
IPEeBECHHA COJEPIKUT B ce6e Kpome OT-
JIMYHOT'O MaTepuaJjia [ IPOU3BOACTBA
OyMaru, KaKOBbIM SABJISETCA 1LEJJII0J0-
3a, JIUTHHWH, OY€Hb BPEAHBIH MaTe-
puai.

B TeueHue MHOTHX JIeT XUMHKH HC-
KaJH TaKoU Cmoco6, KOTOPBIA II03BO-



Jua Obl YAaJWUTh JIHUCHHH, He TOPTA
nesIoa03y. HakoHel, UM yHAajochk
Halitu ero. Hayuyuauce fesarb pacTsBop
KHCJIOT, B KOTOPOM JIETKO PacTBOPAJICA
JIUPHHH, a I[eJIJII0JI03a OcTaBaJlach He-
BpEeaUMOH.

— W cerogusa UMeHHO Takr [AeJaloT

oymary? — TpepBaj paccKas KTO-TO
13 GJIU3HEIOB.
— J[a, orBeTui oten, — Ha Pabpu-

Ky IIPUBO3AT OJHOMETPOBbIe OPEBHA.
CnenuajbpHBIM YCTPOHCTBOM, COCTOA-
UM H3 OTPOMHOIO  BpallaloLIerocs
KaMEHHOI'0 KoJjeca, OHH PAaCTHPANTCA
Ha Mesry. Mesra HampaBiasgeTca B
6oJbllKe KOTJBI, B KOTOPBIE BJIHBAIOT-
cA KucaoTbl. OHH PacTBOPAIOT JUTHHH,
a I[eJJII0JIO3HBIE BOJIOKHA  OCTAOTCA.
Hx mpomoJsiacKUBAIOT U 3aTeM [esaioT
oymary.

Bymary MoxHO [enarh u3 cTapoh
Me3TH, TOJBKO OHa TIOJIyYaeTcA OYeHb
TOHKadA. Bor, mocMoTpuTe dTa raszera
HalleyaTaHa Ha Takol G6ymare. Bymara
3Ta GBICTPO HEJTEET U JErKO PBETCHA.
A BUHOBAaT B HTOM, KOHEYHO, TOJBKO
JIUTHHH. 3Ha#iTe, 4To Oymara, comep-
allad JUTHUH, Ha3bIBaeTcA [peBec-
HOH Oymaroi. Ecam e OGymary cpe-
JaTb U3 YHUCTOH IIeJJI0N03bI, OyAer
BBICIIMH cOpT OyMmMaru — HKaHIeJAp-
CcKadA 6ymara, nucyas.

UTO06BI TIOMYYUTh ellle JYYIIHH COPT
6yMard B ILeJJI0J03Y [00aBJISIT pac-
TepTble TpAnku. Campll gyumuii u
caMbIli Kpenku#l copr 6yMmaru moJyda-
eTcA U3 TPANOK H OH HCIOJb3yeTcd
U TedaTaHUA Ha HUX JeHer. OT0 —
SMHCCHOHHaA Oymara. IlocmoTpure Ha
3TOT pyOJb, OH HameyaTaH Ha TaKOH
6ymare.

HezaBucumMo OT CbIpbs, MaIlHHBI
AJIA NPOHU3BOLACTBA 6yMarn BBITVIAOAT
BCerjga OAHHAKOBO. Hewmnoro moacy-
[IeHHasaA H 3aTBepaeBlIad 6yMa}RHaH
JIEHTa TTPOXOAHUT Yepes 60JBII0€e KOJIH-
YeCTBO BaJlbll€B, HA KOTOPBIX OHa BBI-
rJIauBaeTCAd M OKOHYATEJBbHO BBICY-
muBaeTcCA.

A Temepb IIOCMOTPHTE Ha BTOPYIO
HJIH NOCJEeAHIOI CTPaHHIY KamKmgoh
KHMAKH., Tam Bbl Halifiere 1udpsl,

YKas3bIBaWIHEe Ha KAKOM KJjacce 6yMma-
T HaleyaTaHa KHura. Hampumep, Hi-
JIOCTpaIlHOHHAA Gymara 5-ro KJacca.
DTO 3HAYHT, YTO KHMIa HamedaraHa Ha
6yMare CHenUaJbHOM BBIJENKH, U UYTO
B Hell cofepwurca 600y wucroi en-
Jar0036l U 40%, GanaHcoBOH: JpeBecH-
HBI, TO ecTh OyMara, Ha KOTOPOH Ha-
meyaTaHa KHHTa — JApeBecHasd.

— A KakrWe ecTb elle KJacchl 0y-
Maru? -— CIpPOCUNIH OpaThs.

— Pasanyaercs cemb Kjaaccos Oy-
Maru: 1-pIff Kjacc — YHCTO TPANHY-
Hag Oymara, 2-o#f rmacc — TOJIYTPA-
nuyHaa 6ymara, 3-ui KJaacc — IeJJIio-
sgo3Hasa 6ymara 1009, 4-bI#f KiIace —
809/ meamono3sl 1 200, GamaHCOBOHU
JAPeBEeCHHBI, 5-bIi Kaacc — 600, 1en-
010361 B 400/p GamaHcoBO# gpeBecH-
Hbl, 6-0#f kgacc — 409, 1€III0JI03b
u 60%y GamaHcoBOil ApeBECHHBI, 7-0#
KJIacC — IOYTH TOJbKO O0aJjlaHCcoBad
IpPEBECHHA.

Tenephb BBl BCET[la CMOMETe y3HATH,
Ha KaKoOH OyMmare HameyaraHa Kampgas
KHUTA, YPHAJ HJIH ras3era.

— [Ha, MBI ceffuac ke nposepum!

N pebATa MOTHHEHOCHO HCYE3JIH H3
KOMHATBI.

Aunexcandpa Cenrkosckas




— Tol Beib JBOPAHHH U 6APOH, ChIH
IOPHUABOPHOTO COBETHHMKA, a MOCTyna-
emp Tak, OyATO ObI He ejaellb Cle-
JIaTh Kapbepy, KOTOPYIO, BIPOYEM, Thbl
¥ TaK JOJMKeH chejaTb! — BCXJIHIbI-
Baja OropyeHHas MaTh, IIOfHOCA K
rjaazaM CBOM AYIIUCTBIH IJIaTOYEH. —
VYV Te6a B rojoOBe TOJBKO STH HeECYacr-
Hbple u306pereHuAl

ColH GapoHecchl ¢oH J[lpe3 cupen
Ha H3AINIHOM CTyJe B cajoHe MaTepH
K OT HEYero fnesjarb CcOMBaAJ KHYTOM
OBIIL CO CBOMX BBICOKHMX CalloT.

— Hzso6perenus... — IpobOpPMOTAT
0oH. — f — HHCIEKTOP KOPOJIEBCHKUX
JlecOB M KaK pa3 OfHO H300peTeHue
MHe Obl 0YeHb NMPUTOAHIOCH. MoKelnb
JH Thl cebe TpPEeCTaBUTh, Mama, —
OHUBJEHHO HAYaJd - OH, — CHOJBKO
TBOH CBIH TIPOXOJUT MEUIKOM KHJIOMET-
poB B meHb? f Bo 4TO OBI TO HH CTa-
JIO JIOJIeH IIOCTPOHUTh ANA cebA IOfA-
XOJAIIYIO TTOBO3KY.

— TloBo3ky? T®I DOJHKEH €3[HTH B
KapeTe WJH, B KpaliHeM ciydYae. Bep-

xoM Ha Jjomagu. Tbl — CBhIH 6apoHa,
a 1 caM 6apoH U TEIIKOM:..
— Tpl omAarbh CBOE, Mama, — IIpo-

HOJIFAJ ChIH.

On He x0Tes OBITh B 3TOT MOMEHT
6e3pasiuYHBIM, TaK KaK YyBCTBOBAJ,
YTO HAaJ0 XOTA Obl HEMHOTO Tiepeyde-
IUTb MaTh W 3aBOEBATh ee IperHee
PacmoioKeHHe K HeMY.

— Ilocaywai MeHa! A xouy H30-
6pecTd TakyIO MOBO3KY, KOTOpas Oblia
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OBbI JleTYe M JelleBJe KapeTel, U Tepe-
ABHUrasach Obl 6e3 Jolagn. X0oTesloch
Obl BCE PaBHO cjenarTb e Ha KoJe-
cax...

— Ha xoJecax u 6e3 jomaau? Xo-
Yellb cpesjarbh TayKy, B KOTOpoH Oy-
nemb cam ce6s Bo3uTh? ChIHOYEK, Ha
Takue OeCCMBICIEHHBbIe HJeu Thbl Tpa-
THIIb CBOE OecCIleHHOe BpeMdA U Hallo-
BaHbe?

— Her, He Ha TayRy. OTO OOJIETrYHUT
xonab0y. 3Haellb JH II0YeMy HaM TaK
TPyaAHO MHOTO XOoAuTh? ['oJl0Ba HAY-
LIEro 4YeJIOBEKa, eCJIH CMOTPETh C3afiH,
HEMHOI'0 IIOJHHMMAaeTCs H ONyCKaeTcHd,
NMPUOJIUBUTENBHO Ha TOJ CAaHTHMETPA.

'3H8.‘{I/IT, Ieslasd KamAbIH ILIar, 4ejoBeK

OIlyCKaeT W IMOAHUMAaeT CBOE TeJO Ha
noJi caHtTuMerpa. Eciu K mpuMepy Thbl
npoiifems nemxkoMm 1000 merpos, a
Bec TBOH paBeH 60 Kujorpammam, TO
COBepIIHIIL PaGoTy, PaBHYIO...

. — JHoBonbHo, Kapua, Hu cioBa 60/b-
me. He paspemalo Te6e TOBOPHThL B
MOEM IIPHCYTCTBUH TaKHE HENPHCTOMH-
Hble Bellll. Bo-epBBIX, OTKYAA ThI MO-
Hellb 3HaTh, KAKOB MOH Bec, a BO-BTO-
PBIX, KaK Thl MOellb IMpejnojaratb,
4To f, 6apoHecca dou [pes, 6yay ua-
TH MEIIKOM ThICAYY METPOB?

*
* *

B oaun mpekpacHblii genb B 1817
rogy Ha yaunax Kapicpros nmosBuiachk
ype3BbIYaiiHo cTpaHHasg moBo3ka. OHa



COCTOsJa U3 [BYX NEPEBAHHBIX KOJEC,
PACTONIOKEHHBIX OUH 3a APYTHM H
COeHUHEHHBIX JePeBAHHON pamoil, Ha
KOTOpO# Haxoauiaoch cupaeHue. Ilman-
KO¥ MOMHO OBLIO IIOBOpPAYUBATH Iie-
peaHee KOJIecO, U3MEHAA TaKuUM o0pa-
30M HampaBJieHHe e3fpl. Ha cupgenun
CHEJ M3BECTHBI BCEMY TOPOAY <«Uy-
nak» 6apon Kapa cdon [pes, ofeTnlit
B 3eJieHblil ¢pak. Ha rosose ero Obl1
OUJIHHAP, a4 B IJIa3y MOHOKJb. Heo-
ObIYHAS TIOBO3KA OBICTPO IIpoe3ana
o yJaunam ropoja. KE3[ok BpemA OT
BpPEMEHH OTTJLJIKHBAJCSA HOTAMU OT
3EeMJIH, II0BO3Ka YBEJHYMBAJa CKO-
pocTtb. Kak TOMBbKO CKOPOCTH CTaHOBHU-
Jlach MaJieHbKOH, O6apoH OUATh OIY-
CKaJ HOTH M BHOBBL OTTAJKHUBAJCH.

JIIonM OCTAHaBJHUBAJIUCH U CMESTHCH
eMy B riasa.

— CwMmorpure, CMOTPHTE, HAIIl CY-
Macllefui onATh HA CBOHX AbSBOJIb-
CKHUX KoJiecax!

— W xax »sr0 uyguio He ymajer!
Jror Jlpe3 [oJHEH BBICTYIIATH B I[HUP-
Ke Ha cBOHX KoJjecax. IloBo3ka Bpojae
eeT, a OH MOAOLIBLI Aeper!

Kapa [pes3 exasn, He oOpalas BHH-
MaHUA Ha Tonny. OH TOJBKO Kpemye
cruckuBan 3yo6wl. Torfga-1o oH u pe-
IIHJI, YTO €ro HB00PEeTeHHe J[OJKHO
MOJYYUTh TIpu3Hauue. IIoBo3Ka Beldb
yAoOHasA, felleBasd, GbICTPO MPEOJOJIe-
BaeT O0JIbIIHE PACCTOAHHSA, e3AUTh Ha
Hell MOMKHO [Jame IO TOJIEBBIM TPO-
nuHKaM. Hajo ToJabKO NoOKasaTh eé
JIFOAM, YTOObl OHH TIPUBBLIKJIN K HEH U
y3HAMH 0 €€ MpeuMyliecTBax.

OH Hogbexal K PaTylly, OCTAaBHI
CBOI0 TIOBO3KY y CTOPOIKa, a caM BO-
mea B ONHH H3 cajJoHOB. Cupaiiue
TaM YUHOBHHKH, YBHJEB €ro, HayajH
LIYTIUBO HOACMEHBATBHCA Haj BOIIEA-
IIHM, & caMbId MJaJIIuH Jarme TPOMKO
paccmescs.

HayanpHUK  B3TJIAAOM  YCIOKOHJ
NMOAYUHEHHBIX U BCTPETHJI MOAUIEJIIe-
ro ¥ Hemy /Jlpesa ¢ IpegynpenuTesb-
HOH BEJIHBOCTBHIO.

— IIpuBercTByI0 Bac, rocmoguu Ga-
poH. K comaneHuio, HeT y MeHs HJd
Bac XOpolIHX HoBocTeil. Ero Besuye-
CTBO IIO-IPERHEMY CYHTAIOT, YTO Ba-
me HU300peTeHHe He SABJAAETCA... TM...
HacTOALIUM M IOJIe3HBIM H3006pere-

HHEM, U YTO BepPHee OHO Kak Obl CKa-
3aTh... BUA passieyeHud. [Tosromy ero
BEJMYECTBO CYHTAIOT, YTO [aBaTh Iia-
TEHT Ha 3TY... 9Ty IMOBO3KY... HeIeJe-
coo6pasdHo. OHAKO MBI BCe, — €pasdy
e [06aBUI OH, YTOOBI OCJIAAUTHL TIO-
peyb CBOUX CJIOB, — BOCXHUIEHBI JOB-
KOCTBIO TOCIOAHHA GapoHa B e3fe Ha
Ballleii... Ballell TIOBO3KE. DTO MOUCTHU-
He JOCTOHHO BOCXHUIeHHA. [Ba KoJie-
ca OJHO 3a APYTHM, HHKaKOi MOIIOP-
KU U Bce dT0 He mapmaer! HasepHoe,
HET HUKOTO B MHPE, KTO B TaKHUX YyCJIO-
BHAX CMOr 0Bl COXPaHHUTb pPaBHOBe-
cue!

*

OTOH e OCeHbI0 KpECTbAHE, eny-
mue Ha ApMapry B Crpacdypr, ¢ 60Jb-
LIUM  YAUBJIEHHEM CMOTPEJH Ha II0-
BO3KY, KOTOpad OBICTPO OOOTrHAaNa HX
u ucyesna. HUKTO 37ech He BHOE] HHU-
4ero MOLOOHOIO: YeJOBEK B 3eJEHOM
thpake u cepom IMIHHApPE exaj Ha
IIOBO3KE, COCTOAIIEeH TOJBKO H3 OBYX
KoJec!

— Kax gept Hecercsa, — Gopmora-
JIH HEKOTOPble M OTIJIEBBIBATHCH, &
6a0bl NOCIEIIHO KPECTHIHNCH.

Horja e3nork nosBuicsa Ha YJAHIAX
CrpacOypra, HHTEpeC K HEMY BO3POC:
JIOGM  Kak OyATO TIOHUMAaJH B YeM
3[leChb [eJ0, OCTaHABJIHBAJHCh H II0-
MaxHBaJH TPOE3KAIOIEMY PYKaMH.
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Ipe3 He o6pallaj] HU Ha KOTO BHHMA-
Hus. He yMeHBLIAA CKOPOCTH, YaCTO
OTTaJIKMBasICh HOTaMH, OH IOABExall
IPAMO K PaTyILIH.

Ilo crymeHbKaM paTyLld B3ajJ H BIe-
ped OT Hedero JejaTh NPOXaKHBAIUCH
YUHOBHHKH. YBHOeB J[lpesa, oJuH H3
HEX OpOCHJICSA W30 BCeX HOT K Oypro-
MHCTPY, 4TOGBI MpEeAyNnpeguTh €ro o
mpuxofe <«cymaciegmiero». He ycmen
ycTaBUIME W BCIIOTEBLIMH  €3710K
CHPBITHYTH CO CBOEro  JEPEBAHHOTO
KOHsI, KaK M3 JBEPH PaTyLIH TOPOIJIH-
BO BOIIIEJ TOJCTBIH OYPrOMUCTP H CHa-
3au:

— Tocumogun Gapon [dpes! Ilpuser-
crByeM Bac Ha (Gunume! Mbl 3HAIH O
BallleM HaMEepPeHHH, HO HUKaK He TIpej-
[moJjaraji, 4YTo Bbl CMOMKETE TPEOo-
JIeTh Takoe OOJbIIOe  PaccTofdHne
me:xny Hapacpios u Crpacdyprom B
TaKo¥ KOpPOTKME cpok. Beab TOIBKO
yerpipe Yaca! A IEUIKOM HATH HAJ0
6b1710 OBl CBBIe 16 Yacos!

— Ilemkom, HO He Ha MOEH IIOBO3-
Ke, — ropgo orBerusa OGapoH [pes,
MOJHUMASACh Ha APOMALIUX ellle Horax
[0 CTYMEeHbKaM PaTyILIH.

* * *

U BOT HacTajd TOT HEHb, KOTAa 3a
cBOI0 BejukogenHylo e3ny Kapa Hdpes

TMOJIyYHJI TPaMOTy C OTPOMHBIMH Ileya-
TAMH M repO0oM, Ha KOTOPOH B3BOJHO-
BaHHO MPOYHUTA:

«Mpbl, Benaukunii kKHs3b Hapn Bajges-
ckHil, TpefocrasisgeM OGapoHy Hapuy
cdon [pesy marenr usobperaressa Oe-
roBo# TOBO3KH. HHUKTO B KHAMECTBE
He HMeeT TpaBa ero IOBTOPATh, IOA-
NenblBaTh MJHM KOMHPOBAaTh 0e3 Tpen-
BAPHTEJIBHOTO COTJIACOBAaHHA C H30-
OGpeTaTeseM.

Iarenr Beigan 8 Kaprucpos B Musu-
cTepcTBe KHA3s BEJHKOro 12 aAHBApA
1818 roma».

B 5TOT MOJTOROAHHBIN J€Hb, KOUAQ
Ipes moayyasa MaTeHT Ha CBOE H300pe-
TeHHe, OH Jame He Mpejnosaral, 4ro
ero m3o0peTeHHe elle [0Jroe Bpems
OyaeT CTAJIKUBaTbCA C HEAOBEpHEM H
Ge3pasjuyueM JAed M YTO MHOTHE
n3obperaTean OYAYT COBEPIIEHCTBO-
BaTh €ro IMOBO3KY A0 TeX IIOp, IIOKa
OHa CTaHET CaMbIM YAOOHBIM K Pacipo-
CTPaHEHHBIM CPENCTBOM TepejBHikKe-
Husi. Ho MeHbIle BCero OH MOT TOJO-
3peBaTh, 4To ero damuianed Oymer
Ha3BaHa He H3MI00JeHHasa «Oerosasd
MOBO3KAa», a APYroe H300peTeHHEe —
YeThIPEXKOJIECHAA TeJemKa, TepeaBU-
rapuagcd 10 ©  rHEJEe3HOAOPOHHBIM
penbcaM — JApe3HHa.

AsTop cruxorgopesus «A8TO-MOTO..» — yuauguiics Jlerumn-

epa()clcoeo yauaruwa. Danurun e20, K CONCANGHUIO, Mbl HC SHA-

em. CTuxorsopenue on npucaaa 8 pedaxyuro, 3abole HAnUcaTs

c6010  hamuauo U UM,
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1 y ® KBapTHpe:
YTOOJHCT,
e HT aTHCT,
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[]:ﬂ & — PaRHOJIICGHTETE. 7 o
" Jlera — aBHACTPOHTEINb, b S
Hareiit — Momkna Jdeonup B

Bola ocoGo 3namenut!

H. )
Ha npomaja BAPYr 0oXoTa...
— KpacHblif cBeT HaBOJHT TrpycThb!
Jlyume papuo saiimycs!

B Bockpecenbe g0 odesa

On pasraagsiBan «IloGenys
H pems, 4To aBTOLEIOM

B cosepmencTse oBjajea OH.

3Mell GyMakHbBIH KaK-TO Aenal,
CRJIeH paMKy — Hajfoelo...
— Co0upaw naredon, —

3aABHI H... OPOCHI OH!
— 3axoyy K BelocHIejy
Hpusurayy Morop ¢ «IloGepsi»!

3ax04y — B OJHO MTHOBeHbe!...
HacTpouy cruxoTsopense!...
3axo4y —.TaK He COBpY,
TeneBusop coGepy!

— Hy u ny! — npysea ckasan,

XBacCTyHOB TaKHX BH/AJH!
H 3z0Byr ero c¢ Tex mop: N
Asro
MOTO
BeJIO
¢doro
¥ KHHO
PagHOMOHTep.
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1. CKoHCTPYHPOBaHHEIH JIHOD-
mem Crudenconom (AHriaus)
B 1829 roay napoBo3 «Poker»
nobejHi° B FOHKE MdPOBO30B.
«PoxeT» pasBHBAJI CHOPOCTH
48,3 ¥m B uac. MolHOCTB
€ro MapoBOH MallMHbI pPaBHA-
Jach 16 JOmAJUHBIM CHIIAM.

2. TlapoBo3  BuenkmHCKyna

(Anraug) - Obla [OCTPOEH B

1811 rexy. On nmpuBojuicd B

JIBHKEHHE I[IPH TIOMOIIH * BY0-

YaToro KoJjeca, KaTAlerocs Io

3y04aTol peiike, MPOIOHKEeHHON
BJOJb penbe.
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3. TlapoBo3, CKOHCTPYHPOBaH-
HBIA OTIIOM M ChIHOM Yepemna-
HoBeiME B 1838 ropy.

4. . AwvepukaHCKHH  IapoBO3
npousBojcTea 1850 roga c.te-
JIEKOR CIepean H yCTPOHCT-
BeM [ CTAJIKHBAHUA C -DEbC
BCAKHUX NPEenATCTBHIL.

5. PpaHUY3CKHIE MapoBO3 MpPo-
naBoacTBa 1825 roma ¢ pa-
croomenneM Komaec 2—3—1.
6. -BricTpOXOmHBIH® Gensrui-
CKHil TapoBO3 - IIPOU3BOACTBA
1900 ropa.

7. TlepBad 3JeKTPUUECKAA He-

RO v,

Jle3HAA JI0POTA,.. MOCTPOEHHAA
Buabrenbmonm CHMeHCOM 1 MO-
Kas3aHHasg Ha HPOMbBILIIeHHOH
BbIcTaBKe B Beépanne B 1879
roay. Tox K moTopam - 1ofa-

BajJicAd TpeThell pPenbcoy.

8. DpaHIy3CKHI Hier
rana 212, T ppInyIueH B
1948 ropy

9. DpaHRy3cKUH JIOKOMOTUE,
HPHBOAUMBIH- B ABUIKEHiE ABY-
Vsl JH3€JIbHBIMH. [{

MOILIHOCTBIO 410
10. ITapoBo3d CKOpOTO: cOOGIe-
HEA, paboTalomuit B 1868 ro-




Hcmopusn
naposo3a

ny Ha Bapuapcko-BeHCKOH
FReJIe3Ho  gopore. 910 6blIa
mepsasd B llonpiue imenesHas
A0pora.
11. Tloabeckui naposoz P—47,
KOJeca KOTOPOTO PacHoJIoiKeHbl
B cucreme 1—4-—1, pazsuBa-
er cropocrtb 110 kM B wvac.
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I'paButanua — BceadeHHas H HalIH
OymHH

Jlerenpma raacur, yro HeroroH, Be-
JUKUH OTKPBIBATEIb 3aKOHOB MEXaHH-
KH, Hayaj PasMbllLIATh O T'PAaBHUTAIHH
Torja, Korja najawllee AO0JOKO YAa-
puso ero mo rogoBe. CKOJIBKO B HTOM
mpaBAbl — HeuaBecTHO. OJHAKO HET
COMHEHHUS B TOM, YTO Najaroliee ¢ fe-
peBa AO6JOKO MK JI0Ooe, Tajalllee ¢
BBICOTBI TEJIO, ABJAETCA OJHUM H3 4a-
LIle BCero HaOJII0JaeMbIX MPOABIECHUH
TpaBUTALlHH, TO €CTh B3aHMHOLO IIPH-
TAKEHUA Ted. ['paBUTAnUU TOAJeHAT
BCE Teja BO BCEJEHHOH: H caMble
MeJbyallline TBLIMHKH H OTPOMHBIE
HebecHble cBeTuJsa. Hecmorpa Ha Gec-
YHCJEHHbIE KOJHYEeCTBAa HAGIIOJeHHUH,
Ha MHOTHE TEOPHH U HCCJEeOBaHHA,
MbI ellle OYeHb HEMHOTO 3HaeM o eé
npuynHax. He 3HaeM, CMOMeEM JH KO-
rAa-HUOYAb YCTPaHUTh BJIHUAHHE TPABH-
TalliH, TO €CThb OCBOOOAHUTBHCA OT HeHl-
CTBHS TPaBHUTAI[HOHHBIX CHJI. AHTHTpa-
BUTAIlUOHHBIH dKpPaH U3MEHUJ Obl Hall
o0pas HU3HU 00JIblIe, YeM JI060e APY-
TOE OTKPBITHE.

Ho moka 310 Jumb (aHTa3ud, XOTA
HaJ0 CKa3aTh, YTO ATHM BOIIPOCOM 3a-
HUMAaloTCA MHOr#He yuenble. Hx uccaie-
[I0BaHUA TOKa 6e3pe3yJsbTaTHBHI.

Horpa sa6710K0 mMagaer ¢ gepeBa, 0HO
NoAUNHAETCA NMPUTAKeHUI0 3emau. Ho,
70 3aKOHaM MEeXaHHUKH, eCcJIH 3eMJad
TMIPUTATHBAET A0J0KO, TO H AGJOKO MPH-
TATUBAET K cebe 3eMJI0, IPUYEM C Ta-
KOU e cuioi. Kaikercss cMeLIHBIM,
YTO HHYTOKHOE IO CPaBHEHHIO C 3eM-
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Jnell AGJOKO cTapaercsd INPUTAHYTH K
cebe TaKyl0 OrpoMHYI0 maccy. Ho aro
HOeHCTBHUTENIBHO TaK, XOTA pPe3ynbTaT
crapaHufl A0JOKa HE3HAYUTENeH H
NPaKTHYECKH paBeH Hymdio. IlosTomy
MBI C YHCTOH COBECTBIO MOMKEM IIO-
TIPe:KHEMY CYHTaTh, YTO TOJBKO fA0JO-
KO majaer Ha 3emyio. KEcam 6bl 3TO
Obl10 He AOJIOKO, a KaKOe-HHOYOb He-
GecHOe TeJslo, BEJIMYHHOH TOTO e TO-
pAAKa, 4TO U 3eMJd, Pe3yJbTaThl HUX
B3aHMHOTO IPHUTAMEHUA OBLIH GBI TO-
pasjgo Gosee OWYTHMBIMH. Ecau 6bl,
HampuMep, Ha 3eMJI0 majano Hebdec-
HO€ TeJIO, paBHOe 1o BeauduHe JlyHe,
TOTJa ABHUMKEHHE 3eMJM, majarouei
OJHOBPEMEHHO Ha 3TO TeJO, Mbl Obl
IPOYYBCTBOBAJIH CHIBHO.

3aKOH B3aHMHOTO MPUTAKEHHA OT-
HOCHTCH KO BCEM TejaM, H He TOJbKO
K HeGecHbIM. M 10BTOMY CTpPaHHBLIM
KaiKercs TOT (pakT, YTO TaKOH Beaje-
CYLIMH B3aKOH, VYHPaBJAIIIUN Bcei
BCEJICHHOH, ABJIAETCA CTOJb HE3aMer-
HBIM B OOBIJEHHOH :KH3HHM Ha 3eMie.
IlpaBaa, AGIOKO W APYTHE TIPeIMETh
najalT Ha 3eMJII0, HO BHAEJ JH KTO-
HUOYAb, 4YTOOBI NPHTATHBAJUCH [Ba
A0JI0Ka, [{Ba YeJOBeKa HJH [Ba Kopaol-
asa B mope? Ilouemy B Takom ciyyae
He YyBCTByeM [JeHCTBHUA 3aKOHa rpa-
BUTAIUH? A MOMeT ObITb B TaKOM
ciydyae HeT AeHCTBHA TpaBHUTALHH?

YBepseMm Bac, pebsAra, 4TO IpPaBHTa-
LUOHHBIE CHJBl B TAKHUX 'CIydasx H
CYIIecTBYIOT, u AeHcrBytor. Ilogcuura-
HO, YTO Kam[bId IPaMM Macchbl IPHTA-
THBaeT JIIOOOH APYyro#l rpamMm macchbl
(kaxasa 6B Macca He ObljIa), HaXOAdA-
uipica Ha paccToAHHM 1 CM ¢ CHJIOH,
PaBHOH NPHOJUBUTENBHO OJHOH IMAT-
HaAlaTUMUJLJIMAPAHON J0JIe TOH CHIIBI,
C KaKOH KamAblH H3 BOSTHX TPaMMOB




mputAruBaeTcAa 3emyedl. Kpome Ttoro,
3aMeyeHo, YTO €CJIM UBMEHHM BEJHUIH-
Hy AeHCTBYIOUIMX APYTr Ha Apyra Macc
HIH PaccTOsSHHEe MEeKAYy HHUMH, H3Me-
HUTCA U BeJHYHHA CaMOH CHUJBI HX B3a-
HMHOTO TPUTAKEHUA. BeIHYHHY CHIIBI
JIETKO TOACYHTATh 10 clefAymollei
dopmye:

Cua B3aHMHOTO [IPUTSAMKEHUs paBHa:

1 1-ag macca + 2-ag macca
15000 000 000 paccrosiiie X paccrosiHue

Ecan mepBymo u BTOPYIO Maccy Bbi-
pasuM B rpaMMax Macchl, a paccrod-
HHUE — B CAHTHUMETpPax, TOrAa B PE3YJIb-
TaTe TOJNYYUM CHAY TMPUTSHEHHS B
rpamMmMax. Ecau mopcyuraTth 91y CHIY
AN caydas NPUTAHKeHusa 3emau u JIy-
HBI, OKaQMKeTcdA, 4To 00a 3TH HebecHbIe
Teja NPUTATUBAIOTCA B3aHMHO C CH-
JIOH, paBHOIH 20000000 000000000 000
KujorpamMmam (OBO¥MKA W JAeBATHAA-
narth HyJei). Ora orpoMHas cuiaa
yaepxuBaer JIyHy Ha ONpefeeHHOM
PacCTOAHUM OT 3eMJH, IMOAOGHO TOMY,
KaKk MaJbyHK, BpalUlarolluil rpys, Ha-
XOAAUMHACA Ha KOHIe BEPEeBKH, HE
IO3BOJIAET €My OTJETeTh B CTOPOHY,
[epiHa KPeIKo B pyKax BepeBKY. Mem-
ny JlyHo# u 3emieil Her BepeBKH, a
e€ poJb HCIOJIHAET CHJIa TPaBUTAIHH.
Ho, ecau 6bI MBI XOTeJIM 3aMEHHTEL €&,
HaIpUMeEp, CTAJbHBIM KaHATOM, HaM
TMPUIILJIOCH Obl B3ATH KAHAT, TOJUIHHOH
B 600 xunomerpos. BoJiee TOHKH} Ka-
HaT pasopBaJica Obl, u JIyHa moJseresa
6bl B TAaK Ha3LIBAEMYI0 <«TL0JyOyIO
JaJab».

BeprneMca onATb K 3eMHBIM yCJiO-
BHAM. 3JeChb T'PaBHTAIHOHHBIE CHJIBI
HHUYTOJKHBI II0 BEJHYHUHE, XOTA PaCCTo-
AHHEe MEeMAYy HUMH TOopas3fo MeHbIIe.
Tax Hampumep, OBa A6JOKA Ha PaccTo-

AHAH 10 cM TPUTATHBAIOTCA C CHJIOH,
PaBHOHM /UMb OAHOH CTONATHHECATH-
MUJIJIHOHHOH foJsie rpamMma. Koneuwno,
TaKyl0 CHJIy TPYAHO cebe fame TPEn-
CTaBUTh, TAK KaK ee HeJOCTATOYHO AJA
paspbiBa Jame caMOHM TOHKOHU mayTH-
HBIL.

A KaKOBa BeJMYHMHA B3aUMHOTO IpPH-
TAKEHHA ABYX JIofei? Ha paccrosHuu
OflHOTO MeTpa oHa cocTasjader 0,03
MHJUIMTPaMMa. OTO yHe 3HAYUTEeTbHO
0oubllle, 4eM B cJaydae s0J0Ka, HO BO
BCAKOM CJIy4ae 'HeJOCTAaTOYHO, YTOOBI
COABHHYTH ¢ MecTa qaiofed. He ypusu-
TEJbHO, YTO MbI He 3aMeyaeM B3auM-
HOI'O NPUTAMEHUs TIPEAMETOB H JIofel
Ha 3emie. HebecHble e Tena, HAXO-
JAIHecd B KOCMHYECKOM IIPOCTpPaH-
CTBe M 00JaJalollie OTPOMHBIMH Mac-
CaMH, OPUTATHBAIOTCA, HECMOTPSA Ha
00MbIINe MeHAY HUMH PACCTOSAHHUA C
Oonplied cuoi, feficTBHe KOTOPOH OT-
YeTJIHBO BHIHO.

Ho Beap Ha 3emie Tome cyllecTBy-
0T GoJbIIMe Macchl. Har, Hampumep,
NPHTATHBAIOTCA [Ba OOJBIIHX BOEH-
HbIX KOpabiuda, BecoM B 25.000 ToHH
KaMbIl, HaXOAAIIHECA HA PACCTOSHHH
1000 metpoB apyr or apyra? Cuia
HX B3aHUMHOTO TIPUTAMEHHA GYyOer Bce

’Ke OYeHb MaJIeHbKOHM: BCEro JIHIIb
4 rpamma.

Horga o1 KOpabau (Hampumep,
Kpelicepbl) MOAOHAYT ellle OJHIKE,

npegmosokuM Ha 10 MerTpoB, TO rpa-
BHTallMOHHAA cuja Boapacter o0 40 Ku-

_JiorpamMmMoB. KoHeuYHO, 9TOTO IO-Ipem-

HEMY HENIOCTATOYHO, YTOOBbI COJTHUBHTH
Kopalau OAUH K JPYromMy, Ipeomo-
JIeTh OTPOMHOE COTNPOTHBJIEHHE BOJABI
U COOOLIUTh UM OIPEJeNeHHYI0 CKO-
POCTh TOJ [eHCTBHEM T'pPaBHUTAI[HOH-
HBIX CHJI.
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I'paBuranusa ABJAAETCA BCeOOLIUM 3a-
KOHOM. OTKpBITaA TeHHEM YeJOBEKA,
POMOEHHOTO Ha 3eMJe, OHAa OXBaThl-
BaeT CBOUM MAeHCTBUEM OECKOHEUHYIO
BCEJIEHHYK. DTO IO3BOJIAET HaM IIpe-
AYCMOTPETh HeOoOblYHble ABJIEHUA, KO-
TOpBbIe OYAYT IPOUCXOANUTh B OyAYIIEM,
HO O KOTOPBIX MBI yie 3HaeM celyac.
Horpa B oauH mpekpacHbI# feHb pa-
KeTa ¢ 4eJ0BEKOM OTHpaBUTcA Ha JIy-
HY U 4YeJIOBEK TIPUIYHHUTCH, Mbl 3HAEM,
4TO0 OH OyJAeT BecHTb B ILIeCTh pas
MEeHbIIle, 4yeM Ha popHod 3emse. Ha
JIyHe d4eJIOBEK CMOMKeT HPBITHYTH B
IIecTh pa3 BBIIE, 4YeM Ha 3eMJle, TO
€CThb JIETKO IIE€PENpPBITHET OJHOBTAIK-
HOe 3JaHHe, U CMOxeT O0e30IacHO
NPBITaTh C BBICOTHI 15 METPOB, TO €CTh
C IIEeCTOro 3Taima. JeJoBeK elle He

HKOCHyYJICA cepeOpAHHOrO Ilapa, HO 3a-

KOHBI, OTKPBITbIE Ha 3eMJe, I03BOJIH-

JIU TIPOU3BECTH MHOTHE IIOJCUYETHI.
I'paBuranusa

IIoMoraer HaM pac-

MoHO JH ONpeJeJHTh BeC JJIHHHOH JOCKH,
He uMes BecoB? OKAa3bIBAETCH, UTO MOMKHO.
Hapo Toapko 3HaTh (UBHKY W, KAK TOBOPUT-
¢, HMeThb TOJIOBY Ha Iiedax. IloHapmoburcs
TOJIBKO OJWH, HABEpPHOE, caMblil HpOCTOd B
MHpe «IpHOop»: ToJNCTOe OPEBHO WJH TOJCTAasd
¥ GoJpllas Hajka.

CHavana [OAKJIAABIBAEM TAJKy IOJ Ccepe-
OrHy JOCKH, cTapaemMcd IIPH 3TOM HAWTH Ta-
KyI0 TOYKY, IPH KOTOPOH jocka 6ymeT HaxXo-
J[UTbCA B PABHOBECHH, B IOJIOMKEHHM, TOPH30H-
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KPBITh NPUYHHY TPHJIUBOB U OTJIUBOB.
3Has 3aKOHBI TPaBUTAIMH, MbI HE
YAUBHMCSA TOMY, YTO Hallle TEJO HHa-
4e BECUT Ha DKBATOpe U HHade Ha IIO-
Jioce. OTO NIPOUCXOAUT IOTOMY, dTO
3eMasa — He HAeaJbHO TIPAaBUJIbHBIH
1ap H TMOJIoca JIeRaT HEMHOTO OJIHIKe
K LeHTPY, YeM TOYKM Ha DKBaTOpe. B
pesynbTare Ha DKBATOPE NMPHTAMEHHE
Bcerja 6onblue. IIpaBaa, pasHuna Ipu-
TAMKEHMH Ha II0JI0caXx M Ha DKBATOpPe
— HesHauutenabHad (1000 kr Ha sKBa-
Tope Becur 1007 Kr Ha mOJIOCE), HO
ee MOYKHO H3MEPHUTh.

YenoBeyeCKUH pasyMm MPOHHKAET
B IJIyOHHY sABJIEHHH, NPOHCXOAANIUX
B CaMBIX Pa3JHNYHBIX YTOJKAaX BCeJeH-
HOH. IIpoHUKaeT B MUD OTPOMHBIX TeJl,
MHUHHUMAJbHO MaJIbIX YacCTHI[ MAaTEpPHH,
KaKOBBIMU ABJAIOTCA aroMbl. Haykoi,
KOTOpasd HaM 000 BCEM 5TOM paccka-
3bIBaerT, ABjaAeTcA pusura. PU3uKa —
9TO YyjfecHad U IoJie3HAs HAYKa.

TaJbHOM II0 OTHOILEHHIO K 3eMAE, TO ecTh Oy-
JeT OmHpaThcsA Ha TAJKy, He Kacafdch KOHIA-
Mu 3emiH. Takoe Mmecrto Gyfer LEHTPOM THA-
FHeCTH, T. €. TAKOH TOYKOH, B KOTOPYH MOMK-
HO -TlepeHeCTH BeChb BEeC JOCKH, HE MeHAd ee
nojomeHuA. OTMETHM 3Ty TOUKy. 3arTem Ie-
pefiBuraeM majky K J060My KOHIY JOCKH,
NbITasiCh YPaBHOBECHTb ee COOCTBEHHBIM Te-
goM. Ilocse HEeCKONBKEX MONBITOK, 3TO HaM,
HaKOHel, yjacrcA: Mbl 6ygeM CTOATb Ha Of-
HOM KOHIle JIOCKH, & BTOPOH KOHEIl JOCKH IOJ-
HHMETCA BBEPX M BCA JOCKa IIPHMET IOPH30H-
TaJIbHOE TIOJIOMKEHHeE.

Cefiuac Hajo u3MepHThb paccrosHue d u D,
KaK 9T0 IOKas3aHo Ha pucyHke. Ecau mer py-
JIETKH, — He 0eja, JJIHHY H3MEPHTH CMOMKEM
COGCTBEHHBIMH OOTHHKAME',

Ilycts, Hanmpumep, AauHa d OTBEYaeT TPEM
JJIMHAM Ballux OOTHHOK, a giuHa D — ce-
MH AJuHaM GOTHHOK. Ecau TBo#t Bec paBeH
TIPHOAM3HTENbHO 42 KT, H3 ypaBHEHUA pblyara
NepBOrO POAa MOMKHO IMOACYHTATH BEC NOCKE.

YpaBHeHHe TpPUMeT CJeAYIOLHE BUJ:

Bec gockn X 7 = 7TBoi Bec X 3, TO €CTh

42 X 3
——= 18 Kr
7
TouHo Takwe, 3HasA BeC JOCKM W He 3Had

BeC JOCKH =

‘COOCTBEHHOTO Beca, MOMKHO B3BECUThCA 6e3

BeCOB.
B raxoM ciaydae ypaBHEHHe HMEET CJAEAyIo-
IHUH BUA:

BEC uo}:un X7 _18X7
3 3
Maeuctp-unsicenep APC

TBOM Bec = = 42 ur



Esemm”x BO3AYX
— B HOpPOAaXy

Hurean rycronacenenusix ropopoB fImo-
HUM JKaJYIOTCA HA HENOCTATOK CBEKEro BO3-
AyXa, TOCTOAHHO 3arpA3HAEMBIH IIBLIBIO, [bl-
MOM, Tapbl0 H HENPUATHBIMH 3aIaxaMpu OT
TPOMBILITIEHHBIX NpeAnpHATHi. J{onro He my-
Masg, ANOHUBI CKOHCTPYHPOBANH aBTOMAThl
AJA TPOJIaXM CBEMHEro BO3AyXa I YCTAHOBH-
JIE UX Ha yjaunax. ABTomarbl paboTair Ta-
KHM 00pasoM, YTO OHYCTHB MOHery 10 ueHb
(okomo 2 Komeer), MOEHO B Teuenme 20 ce-
KYHJ, BABIXaThb NPHATHBIA, HACBHII[EHHBIA KHC-
JI0pojoM, BO3AyX. Hucnopox mogsomures mo
CIeNUAJbHOH TPyOKe CO CMEHHBIM THrHeHHYe-
CKHM OyMamHBIM NAaTPyOKOM HeIOCpe/iCTEeH-
HO K HOCY KyneHTa. I'0BOPAT, YTO Biafesblibl
aBTOMAaTOB HEIUIOXO0 Ha HHUX 3apalaThIBAIOT.

L

Heobnunoe npuMenenue AETCKON KOJACKH

AHIIHHCKEE CTYJEHTbl NPOABJIAIOT MHOTO
H300peraTe/bHOCTH IIPH TOCTPOEHHH BCe GO-
Jleé OPHUTHHAJIBHBIX aBTOMOBO3OK.

HekroTopble CTYAEHTBI OTIPABHIHCH B 3TOM
TOly BO BPEMS KaHHUKYJ Ha SKCKYPCHH, Ipe-
ofosieBass 75 KM Ha [JETCKOH KOJSCKe CO
BCTPOEHHBIM B Hee OEH3KHOBBIM [BHUIaTejeM,
pabouum o6bemom 98 cm3.

CyAs mo BelMYHHE IIOBO3KH, OHA, BEDOAT-
HO, Oblla NpeJHA3HAYeHAa AJA 9YeThIpex OJH3-
HEI[OB.
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CMOpUS

3HaMeHUTHIH H306perarenbr Tomac
AnbBa OIHCOH pacxarkHBasl 3agyMui-
BBIH II0 cBOeH mabopaTopuu, 00CTaB-
JIEHHOH Pa3JIMYHBIMH CJIOMHBIMH Ma-
IIHHAMU. OTO — BCE €ro U300PETEHNUS,
Ilepen HEKOTOPBLIMH M3 HHX OH OCTa-
HaBJHBAJICA Ha MHHYTY, H IIPHCTAJIb-
HO IIPUCMAaTPHBAJICSA, KaK Obl BHAEJI HX
BIepBble. BoT Mogenab TejerpadHoro
ammapara, [0 KOTOPOMY MOMKHO Iepe-
JlaBaTh 4YeThIpe TejJerpamMMbl OJHOBpE-
MEHHO, fa ellle TI0 OZHOMY TIPOBOAY.
Bor ycoBeplleHcTBOBaHHBIH TenedoH,
a BOT ellle U ellle ero H300peTeHus.

Ja! Bece aro yme chenaHo!

Cetiuac MbpIcaH DOHCOHA OBLIM 3a-
HATBL COBCEM JPYTUM BOIIPOCOM, CTOJIb
TPYAHBIM H HEOOBIYHBIM, YTO jae
CKazaTb O HEM OH Obl He OTBAaMKHJICAH,
605Chb, YTOOBI €r0 HE COYJIH CyMacllef-
LIHM.

MpIcau ero BbI3BaHbI OBbLIM HEJABHO
MPOUCHIENIINM U TIOTPACIIUM €ro Co-
6piTHeM. Hepemro Hasajy O[HCOH, He-
OOBIKHOBEHHBIH  JIIOOUTENb MY3bIKH,
Obl1 Ha KOHIlEPTe 3HAMEHHUTOTO CKpPH-
nava. Hoxiepr mpousBesa Ha HEro
OrPOMHOe  BIleYaTJieHHe: CKpHUMa4
UrpaJl BeJIHKOJIEIHO, a €ero My3blKa
MpoHHKaJa NpAMOo B cepAane. U Bor
TPH [HA TOMY Hasaj TPHILIO IeYab-
HOEe H3BeCTHE: 3HAaMEHHTHId CKPHIaAY,
BBIEXaBIIHH Ha KOHIEePT B APYyro# ro-
pof, morud BO BPEMA KEJE3HOZOPOIK-
HoHM karacTpodsl. Ciyuyail BT0T Ti1ydOo-
KO B3BOJHOBAJ MW TOTPsAC DAHUCOHA.
Hukto Gosbpllle He YCJIBINIMT HE3albl-
BaeMo# wurpbl MysblkaHTa! Hax He-
CIpaBeUInBa CyaAbOa My3bIKAaHTOB! Xy-
JIOMHUK, CKYJbITOP, NMHCATE]b OCTaB-
JISIOT YeJIOBEYeCTBY CBOM IIPOH3BEjE-
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HHS, KOTOPbIE CIYCTA COTHH JeT IIO0-
cjle UX CMePTH MOTYT BOJIHOBATb M pa-
JoBaTh uyesjoBeuecTBo. HckyceTBO ap-
THCTA, My3bIKaHTa, TeBIa INOrudaer
BmecTe ¢ HuM! Her, OAHCOH He MOT C
STHM COIVIACHTBCA.

U3 cocepHero 60JbLIOTO 3aja AOHO-
CHJICS CTYK HHCTPYMEHTOB M KaKOH-TO
HENOHATHBIA ryJi. COTPYAHUKH OIHCO-
Ha HMBrOTABJAHBANKM MOJEJH pas3iny-
HBIX NPHUOOPOB, HA KOTOPBIX OH jesall
cBou sKcmepuMeHTHl. IIlym He Mmeinas
nzobperartento. OH HaUpsAmKeHHO AY-
MaJ.

«CKpunay urpaer M 3BYKH ero HH-
CTpyMeHTa BOJIHYIOT Hac. YTo ke 3T0
3a 3ByKH? H3BecTHOo, — oTO KOJeda-
HUSA BOJIH BO3AyXa, JOXOAALIHE A0 Ha-
mero yxa. Kak e 3aperucTpupoBarth
U COXPaHHUTh 3TH KoJsebaHHA? Benb
ecau 6bl YAANOCh HX COXPaHHUTH, MOMK-
HO 0ObI70 Obl ONATH OMHUBUTH HTH JHUB-
HBI€ 3BYKH...»

ONHUCOH MallWHAJIBHO IOCMOTPeN Ha
OfHY H3 ero mogpeseil tenedona. Bor
MeM6OpaHa TesiedOHa, OHA KoJeOIeTcsH,
korga ropopuMm B Hee. Hoaebmerca —
5TO 3HAYUT [BHUMKETCHA, XOTA COBCEM
He 3HAYHUTEJbHO, HO pABHieTcA. Ecau
O6bl BTO ABHUMKEHHE KAK-HHOYAb TIepe-
natk... Homyctum, 4To MeMOpaHy coe-
IUHHM C HIVIOH, & HOJ HIJY TOAJI0MHM
4TO-HUOYAb TaKOe, Ha YeM TI0 Mepe
TOTO, KaK JAPOMKUT MeMOpaHa OymeT
ocTaBaTbcs cjael B BHUAe JUHHU. JIH-
HHUA 1 6ymer 3BykoM. IIpu 3BykKax pas-
JIMYHOH T'POMHOCTH MeMOpaHa JPOHHUT
MeHblIle Miau Ooxabime. Hraa Oyper
OCTaBJIATH CJIe[] PaB3IHYHON TIyOHHBI.

«Hago cpemars Mogenab TaKOTO
ycTpoiicTBa». OQHUCOH CeJl 3a CTON H
crajl O6AYMBIBATH €r0 KOHCTPYKIIHIO.

Ha caenyromuit geHb OH TOJ03BaJj
K cebe OJHOrO H3 CBOMX COTPYAHH-
KOB.

— Tocmopun Kpys, — ckaszan oH,
— CcHeJaiTe MHe, IOManayiicra, Ta-



KyI0 MalllHHY TO 3TOMY depTemy. Bu-
auTe: 3gech MeMmOpaHa, TYT HIJa, a
BOT Ballel{, — HayaJ OH OOBACHAThH.—
OTOT Bajen 3aTeM TOKPOEM 0J10-
BAHHOH (DOJIBro#; OHA JOCTATOYHO MSAT-
Kasd ¥ uria 6e3 Tpyda OCTABHUT Ha HeEH

clef, — 3aAyMuYHBO JOGABHI H306pe-
TaTeNb.

— Y10 sTO OyHer, ToCHOAuMH O[U-
coH? — mouHTepecoBancsa Hpys.

— Bujgure nm, a1 gymaio, 4ro C IO-
MOILBIO JTOTO YCTPOHCTBA CMOTY 3a-
IHCaTh W 3aTeM BOCIPOH3BECTH 3BY-
KH, HaIpUMep, MY3bIKY, MO MM Ball
ToJIoC...

Hpys mocmorpen HefoBepywBo Ha
Hero.

— Ho Benp dro HeBO3MOKHO. Hu
O/lHA MalllHA He CMOMKET. TOBOPUTH
MouM rosiocom! [nsa »TOro e# mpu-
LIJ0Ch GBI HMETh MO€ TOPJIO HJIH MOH
ABBIK.

OUCOH YJIBIGHYJICH.

— Opnako mompoGyem... — THXO
CKa3ajJl OH W 10 CBOEH NPUBBIYKE IIO-
CTaBHJ Ha 4uepTere MOjead JAary:
12 aBrycra 1877 ropa.

Hpys crpesnoii BelLIeTEN H3 KOMHA-
TBl JAHucoHa. Ero OKPYKUIM TOBapH-
LIH.

— Hro c To6o#t, Kpys? Ilouemy ThI
TaKOW B3BOJHOBAHHBIHN?

— Ilocaymaliite, cTapHKk COBCEM CO-
meJ ¢ yma. OH X0YeT chenaarh MalllHd-
HY, KOTOpas OYyAEeT rOBOPHTh MOHM IO-
JIOCOM.

— UYTO THI FOBOPHIIE?

— 970 BeJb HEBO3MOKHO!

— Bupute, npuKasajl MHe CAEIaTh
BOT 3TY MOJ€Nb.

Honnern OKpPYKHIH €ro co BCex
CTOPOH M PacCMaTPHBAJH YEPTEH H30-
O6perarend.

— OH [elICTBUTENBHO COLIEJ C yMa.
HHanko ‘TONBKO TBOEro TPyHA.

* % %

Ilprras SpuCOHA BCe-TAKH OBbLI BBI-
noJjHeH. Yepes HeckoabKo AHelt Kpys
NpuHeC CHEeJaHHYI MOAeab. B mpu-
OTEDPBITYIO [BEPh BarJANBIBAIH KOJIJIE-
ru Kpyza. Uro e DaucoH Teneps cae-
JIaeT ¢ HTOH CTPAHHOU MOMENbIO?

Hso6peraTenb YBUAEN UX.

— Bofigure ciofa, rocmojga, — Be-
CeJI0 IO03BaJ WX OHCOH.

B KoMHaTe cpasy cralo TecHO.

— Bugure rak 10 yerpoeno? Ilo-
cmoTpuTe. Ha sT0T MeAHBIH Basern Ha-
MaTbIBaEM OJIOBSHYI0 (POJBry u 6y~
JeM BpalllaTbh ero BPYYHYIO, IIOJBL3YACH
BOT 9TOH pykoATko#. CranbHas HIVA,
NPHKEPEINJIeHHad K 4YyTyHHOH meMmOpa-
He, OyjeT KacaTbcA Bagbla. Ipu mpo-
U3HECEHHH HaAMM B3BYHKOB MeMOpaHa
HayHEeT KoJiebaThcsd, a KoJgebGaHus Oy-
AYT C€OOOIIAThCA MIJIe, KOTOpasA U Ha-
YEPTHT JHUHHH Ha (oJibre. 3aKOHYHB
3aluch, IepeABUHEM BaJjel] ¢ (Poabroi
KO BTOPOH wurje, NMPUKPENJeHHOH KO
BTOPOH MeMOpaHe, HaxoAlleHcsa MOL
9THM pynopom. Pymop B c¢Bow ouepenb
YCHJIHBAeT 3By4YaHHE BOCIPOHU3BOJIH-
MoH 3anucu. Hria, mpoxonsd mo 3am-
CaHHOH yKe JUHHH BJOJb BCEX e& 6o-
Jjee IIIyOOKHX M MEJKHX YYacCTKOB,
BOCIPOHU3BEET KoJeOaHusA, KOTOPbIE
MBI YCJHBIIIMM. A YCJHBIIIHM MBI TO,
YTO 3aNUCHIBAIN. ACHO?

— JlomKHBl yCabILIaTh, — HPOHHU-
yeckn mnopaakHyn Kpys. — Touabko
BOT BOTIPOC, 4YTO YCJBIIIHM H YCJIBI-
UM Jiu?

— /[laBafite  mompoGyem.
CIo#iTe HaM 4TO-HUOY/b...

— fA?! — BCHOBIXHYJN u 3aJHJICH
kpacko#i Hpys. — Hu 3a uro!

— Toraa 4 crnow, — CIOKOHHO CKa-
3aJ H300peTaTesb, BECENO TOCMATPH-
Basg Ha COOPABILIHXCA B €r0. KOMHATE
TIOMOITHUKOB. .

Hpys,
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Ho roji0c ero gpoaj: CKPbITh BOJ-
HeHue ObLI0 TPYLHO.

«Bplna y Mapycu oBeuka,

KOTOPYIO O4YeHb JIFOOUIIA.

Po30BbIil 6aHTHK Ha lIee

OBeYKe CBOel 3aBdA3aa.

Hywaii, oBeura, pofHad

TPaBKY CO MHOIO PSAOM.

1 copBy 11BETOYKOB

HBeTOB Ha BEHOK apOMAaTHBIN»...

OueHb xXopomiasa neceHka, — IIo-

LIIBIIIAJNNCh YBH-TO CJIOBA B THIIHHE.
H3zobperarenb TeM BpeMeHEM IIOA-
JIOUJI BaJjen ¢ (QOJBTOH IOJ HIIY
BTOPOH MeMOpaHBbI.
— Hy, cefivac ycabliium, — elle
pa3 upoHudecku moBTOpua Hpys.
Hrma rocHysnach GoOJbrH H BaJjel
HayaJ BpaulaTbCA.

PEUENTHI

YepHuia AJA DHCAHHA HA CTEKIe

1. Beatmle.

B 100 mn peHatyparta pacTBOpPHUTH 9 T.
mejaka, a 3areM nprGaBuTh 10 I HUHKOBBIX
Genui.

2. YepHHeE.

10 r pas3ppoGJIeHHOr0 MeJKO APeBECHOTO
YL HAM CAMK TIIATENBHO pasMellaTh B
30 M EHAKOTO cTeknaa. llBeT yepHBIX UepPHHI
He MeHseTCs Tocjle HaHeCceHHs WX Ha CTEKJIO.
-, UepHuia A/ NHMCAHHs Ha CTEKJe, C/leaHHbIE

e

Bce ocronbenenu: w3 pynopa Io-
caplllajcA caadblli, HO OTYETJIUBBIH
T0JIOC OOHUCOHA:

«bBbina y Mapycu oBeuka,

KOTOPYIO OYeHb JIOHUIa...»

— Tociiogu Hecyce! — 3akpuyan
Kpys, moguumas pyku k Hely.

Heo6blyaitnoe sBjeHHe!

— OTO HEHUMOBEPHO! — KpHYATIH
BCe, TlepecTaB BJIAfeTh COBOH.

— Turne, tuie!

Bensiit, kKak cTeHa DQHCOH, Bpallal
BaJIeI. Ilocaplmasuch  TIOCJIEAHHE
CTPORH:

A A COpBY IBETOYKOB

IIBeTOB Ha BEHOK apOMATHBIH»...

Bce HamepeGolt HaYaJ M CIpAIIUBATh

OOHCcOHA, KaK e HTO IPOH3O0IILIO.
A xe Bam 00BACHAI...

— Cetfivac paBaiite Bce Gymem 3a-
NHCHIBATbCA... S mepBbIH, A... — Ipo-
cun Hpys.

— Her, nycte IHIMHAT Teneps TOET,
TbI Belb He XoTeu!

H IIMupr mes, a 4epes HECKOJBKO
MHUHYT BC€ B BOCTOpPTe CJIYIIAJH BOC-
NIPOH3BE/IeHHYIO0 3allHCh.

YTo 5T0 Takoe, KaK Ha3bIBAETCH
3Ta MalluHa?

— 3T0 Gyaer Ha3bIBaThesA (POHOrpPa-
(oM, — OTBeTHN TOPABIH CBOHM H30-
OpeTeHHeM OIHUCOH.

Anna Ocurckas

Ha OCHOBe JKHMJKOTO CTeKJa, O4YeHb CTOHKHe
H TpyAHOCMbIBaemble. Ilepep ymnorpebneHuem
6YTBIIOYKY C TAaKHMH YepHMIAMH Hafo TLIA-
TeJIbHO BCTPAXHYTb. ByThLIOUKa JOMKHA ObITH
BCerjia MJI0THO 3aKphITa.

Ilepo, mprMeHseMoe MJA IHCAHMA HA CTe-
KJe, ToCcjie Kamporo ymnorpebneHHA He 3a0bl-
BafiTe XOpOIIO OYHCTHTD.

‘Iepmma AJd NHCAHHAg Ha MeTajalax

1. Ha anooMHuHHUueE.

a) 20 r u3MeJbYeHHOTO H TIPOCESTHHOTO Me-
Jla PacTBOPHUTb B 15 M KHIKOTO CTEKNA;

6) 12 r 6ypsl u 70 T LIejaka MOAOrpeBaeM
B 50 Ma BOABI B COCyAe C Harperod BOJOH
JI0 TOJIHOTO HX PpacTBOpeHHs. 3areM B 3aBH-
CHMOCTH OT KeJjlaeMOro LBeTa A0GaBJIAeM LIHH-
KOBBIe GeJIuJia HJIH Camy.

2. Ha 1mEHKOBOM JHCTE.

20 r xnopucroro Kampiua u 20 r cepHo-
KHCIOH Megu pactBopsdeM B 100 mMi BoAHOTO
pacTBopa xejatuHa. B 100 ma Temsoft Bogbl
pacTBopseTca 5 I HeJaTHHA.
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I'ABOBAf FOPEJIKA
J1J1s1 IIKOJIbHOT'O
KABHHETA

B rasuuuupoBaHHBIX TOPOJaxX k' IOCEJKAX
[IKOJIbHBIE (DHBHYECKHE M XHMHYECKHe KaOu-
HEeTbl YacTO OCHAIleHbl I'a30BbIMHA TOPENKaMH.
Ho wuHOTRa HET CpeACTB Ha TNOKYNKY [gOCTa-
TOYHOTO KOJUYEecTBa ropeJiok ByHnseHa. Mbl
pelinIu IPHHTH Ha IOMOIIL HalirM pedAaTam
4 TPUAYMaJH KOHCTPYRIWIO I'a30BOH TOPENKH,
KOTODPYIO JIETKO TIOCTPOHTE IpH HeG0bIIoH
UOMCIIH yUHUTes.

3apaHee HaJ[0 pasfo0BITE TaKkue MaTepHa-
JIBI ¢

— CTeKJAHHY TPyOKy Amamerpom 10 mMm
U gauHO# 250 MM H BTOPYIO TPYORY IFamMer-
pom 10 Mm u mumHOH 40 MM;

— Jouieyry pasmepamu 10X70X120 M,

— CTaJbHYIO IIPOBOJIOKY Auamerpom 0,8
no 1,5 mm u guuno# 400 M

— JHECTAHOHW KYCOYEK OT KOHCEPBHOH GaH-
&M (MJIKM IJIacTMaccoBOH KOpPoOOuYKM) pasmepa-
Mu 12X60 — 2 wr.;

— 06O0WHBIE TBO3AH — 8 ILUTYH.

BHEMATEIbHO IPUCMOTPHTECH K UEpPTEIRY
M HavyrHaiite padory.

B nnameHu mmerouleiics y Hac TropejKd Ha-
rpeBaeM 6ojiee MJIMHHYIO CTEKJIAHHYIO TPYORY
Ha paccroaHun 40 MM or ee KoHma. Harpe-
Bad TPyOKY, OXHOBPEMEHHO BPAIlaeM ee NaJib-
L@MH U pacTaruBaeM B cTopoHel. Horga 1py6-
Ha B HarpeBaeMoM MecTe Cy3HTICA 10 jaua-
Merpa Okojo 3—4 MM, FacHM IIIaMs Topes-
KH, & CYieHHOe Me-
CTO JIerKO B3alHJIUBa-
eM HAaNWJIBHHKOM |
crubaem. HUraxk, y Hac
yiHe ecTb BEepXHHH
KOHel TpyOKH (Ho-
CMOTpPHTE Ha pHCY-
HOK).

Teneps Ty e Tpyo-
Ky HarpeBaeM B Me-
cTe Ha PacCTOSHAH
60 MM OT CYKEHHOTO
KOHLIA U u3rubaem ee
TIOJ] MPAMBIM YIJIOM.

Jna Toro, 4To6hl B
JlanbpHeHIIeM  TOJCO-
eMHUTb TOPENKY K
KpPaHy CO CBETHJILHBIM
ras3oM, Hajo Ha Gonee
IJIHHHBIE KOHeI[ Tpy6-
KH HafleTb PEe3HHOBYIO
TPYORY (ZHAMETPOM,
COOTBETCTBYIOLINM
AHaMeTpy CTeRJIAHHOU
Tpy6rn). Iloacoenu-
HUB TOpeNKYy K Kpa-
HY, BCe Hallle yCTPOH-

CTBO NPHKPENAeM KeCTAHBIMH CKOGaMu <«f»
(MM IIACTMACCOBLIME TINACTHHHAMH) K Jepe-
BAHHOH mojicTaBKe «ey» (puc. 1).

OpnHOH u3 TOCTIeAYIOIKX ollepalyiit Gyaer
HU3rOTOBJIEHHE CHHPANH «d», B KOTOPYI0 BCTa-
BHM IIOTOM CTeKJAHHBle TpyOkr. J[lid B5TOro
00a KOHIIA CTAJBHOH IIPOBOJIOKH CKPYYHBAEM
B BHfle cnupanu «d». Juamerp cnupaJteit [oJ-
HEeH COOTBETCTBOBATH  BHEUIHEMY [AHAMETPY
CTEKJISIHHBIX TPYGOK «a» u «b». B compann
BCTaBJIAEM TPYOKM «C» U «b», mpuueMm Tpy6-
Ky «b» DOJiBeIIMBAEM TaKUM 06pas’oM, YTOGBI
10 MM cy#eHHOro KOHUAa TPYOKM «a@» HAaXo-
IEJIHCH B TPyOKe «by.

BrIIOUMM Tas H 3aifKeM €ro CIidKoi. I'as
Oyner roperb Haj TPyOKoi «b». UTo6nl yBe-
JUYUTH MIH  YMEHBHIMTb IJIaMf  TODPENKH,
OMyCcKaeM HJIH IOJHHMaeM TPYOry «bs. Tpy6-
Ka B JJAHHOM Cly4yae BBICTYNAeT B POJIE DPery-
nfATopa ImnameHn. Ecau ee omycTHM BHHUB,
BOBAyXa MOCTYNAET MEeHBIIe, W IJIaMs yMEHb-
nraeTcd, ¥ HaoGOpoT, IOAHAB TPYOKY, MAaeMm
BOBMOMKHOCTE HNPOHUKHOBEHHHA GOJBINEro KO-
JUYecTBa BO3AyXa — IJIaMA YBEIHYMBAETCA.
VzMeHeHHe KOJHYECTBA BO3JyXa B rase H3Me-
HAET H TEeMIEepaTypy TJaMeHH.

Hanummre HaM, pe6Ara, Kak Bbl CIPaBH-
JIECh C IIOCTPOEHHEM TAKOH IOPENKH.

Huem Baumx nucem. )

Huoe. H. B.




SJIEKTPOHHbIA MY3bIKANIbHbIM UHCTPYMEHT

Bosbiiolt uHTepec HaUMX dYHTaTeNeldl Kak
K COBPeMeHHBIM MY3bIKaJbHBIM HHCTPYyMEH-
TaMm, TaK H K pajgHoTeXHHKe OOYCJOBHJI Halle
pelleHHe CKOHCTPYHPOBAaTb HHTEPecHBIH U
MPOCTOH DJIEKTPOHHBIH MY3BIKAJbHBIH HHCTPY-
MeHT.

OTOT KHCTPYMEHT He IIOXO# Ha <«HODPMAlb-
Hble MHCTPYMeHTBI»., MBI CMOmeM IPHAATH
eMy J1000il BHeLIHWH BHA. B Haiem ciyuae,
KaK BHAHO H3 PHCYHKa, OH IO BHAY HATOMH-
Haer coboit GaHjmo. HHCTpYMeHT, BBINOJIHEH-
HBIl B Gopme OGaHMHO O4YeHb IMpPaKTHYEH H
yaoobeH, TOSTOMY Mbl IpefjlaraeM BCEM BaM
Takyio Gopmy.

YuTarenu, 3HAKOMble ¢ PajIHOTEXHHKOH,
HOCMOTPEB Ha PHCYHKH, CPasy CKamyT, 4YIO0
37lech TpUMEHeHa CXeMa TPaHBHCTOPHOTO Te-
Heparopa. Yacrora KojeGaHEH, HIM HHaue,
BBICOTA 3BYKa PeryJHpyeTcdA IpH TOMOIIM II0-
TeHguomeTrpa. HosebaHus, reHepupyeMmbie B
I[eIId, BOCIIPOHB3BOAATCA JUHAMHKOM.

Bor peranH, HeOGXOAHMbIE [l IOCTPOEHHA
HHCTPYMEHTA:

—— TPAH3HCTODP CPeAHeH MOLLHOCTH, HH3KOH
4acTOTH — 1 mWT.;

— [OWHAMHK — 1 IIT.;

— TOTEHIEOMETP C PeryJHpOBOYHOH PYdKOH
50 kom — 1 mr.;

— peocrar 5 kom 0,25 BT — 1 mrT.;
— Hxoupgencarop 0,2 ndp — 1 mr.;
— TpaHcopmaTop (o omucaHuioo) — 1 wT.;

— Oarapeda 4,5 B — 2 mr.;

— HKJeeHHasd ¢aHepa, pasMepamu 0T 4 [0
8X300X550 mam;

~— Me[Hasg HPOBOJIOKA B SMaJHEBOH WJIH LIej-
KOBOH wm3oaAuuy, puamerpom 0,4—0,8 wm
50 m.

Hpome Toro, marepuaj Ha KOPIYC HHCTPY-
MEHTa ¥ MeJIKHe MOHTa#{Hble TpHOOpBL. Ilo-
CTpOEeHHe MHCTPYMeHTa Jydllle BCero Hauu-
HaThb C MOHTaua npoOHoH cxempl. Ecam pe-
3ynbTaThl OYAYT XOPOIIKME,  MOKEM OBITh
YBEPEHBI, 4TO U BeChb HHCTPYMeHT OyAer pa-
60TaTh XOPOIIO.

Tpanchopmarop Tr npuaeTca Ham H3LOTO-
BHUTb CaMOCTOATeJbHO. IIpolle Bcero BOCMONb-
30BaThCA [AJIA DTOH 1leJH MCIOPYEHHBIM TpPaHC-
dopmaropom or guHamMuKa. Takume TpaHCHOP-
MaTopbl ObIBAIOT OOBIYHO C JHAMETPOM CPEej-
Hero cepfieyHuka, paBHBIM 3—4 cMm. TpaHc-
dopmarop pasbepure, CHUMHTE CTapyi 06-
MOTKY. PasmarbiBasg HPOBOJIOKY € TpaHChOp-

Maropa, HaMmaTbIBaliTe ee cpasdy Ha JI00yi0
KaTylIKy BO u30emaHue CHyThIBaHHA. Ha cBO-
GojHbI ceppedyHHK HamaTbisaem 40 BETHKOB
npoBOJIOKH, auamerpom 0,4—0,8 mm, ocTaB-
144 JABa KOHUA MiHHOU 1o 100 MM Kamabli.
OOepHYB BHUTKH OyMajsKHOIl NPOKIAAKOH, Ha-
MatbiBaeM elle 300 BHTKOB, 0CTaBjAd KOHIIBI
(50—60 mm), a sarem HamaTblBaeMm elle
300 BHTHOB TOHKO# TPOBOJIOKH, gHAMETPOM
0,15—0,25 MM, IOJy4eHHOH mocie pas3bopRy
TpancopmaTopa auHamuka. OGpainaite Opu
9TOM BHHMAaHHe Ha TO, 4TOOBl 00€ CEKIHH
OOMCTKM OBLTY CAEJaHbl B OJHOM Hampasie-
uuu. Ilocne HaMOTKM KaTyller, TpaHcgopma-
TOp NPUCOEAMHAEM K CXeMe Halllero HHCTPY-
MeHTa.

Cxema ero (puc. 2) HACTOJBKO mMpOCTa, 4TO
VAOBJETBOPUTEJBHBIX PpEe3yJbTaTOB HOOLeTech
6e3 Tpysa. BblcOTy 3BYKOB, CO3JaBaeMbIX HH-
CTPYMEHTOM, MOMHO TOAOHPATh U3MEHeHHEM
eMKOCTH KOHAeHcaTopa. (B cxeme Ha puCYHKe
npuMeHeH KomgeHcarop 0,2 mud). Yem 06oiab-
llle eMKOCTb, TeM HHMKe TOHAJbHOCTH 3BYKOB;
4YeM MEeHbIlle €MKOCTb, TeM BBILe TOHAJb-
HOCTb.

XOopouo BBINOIHEHHBIH HHCTPYMEHT CO3/a-
€T 3BYKH B Ipefielax Tpex oKTaB. Bo Bpems
HI'PbI OJHOH PYKOH PperyjupyemM BBICOTY 3BY-
Ka, Bpallad pyuYyKoH NOTEHLHOMETpa, a BTO-
po# pyKOH BKJIIOYaeM H BBIKJIIOUAEM HHCTDY-
MEHT.

Ecnu npoGHas cxema paboTaer yAOBIETBO-
PHTEJBHO, MOMEM INPHCTYNATh K TMOCTPOSHHIO
KOpIyca HHCTpyMeHTa. BBINONHHM €ro 1o
4eprery 3, Jyyllle BCEro W3 KJjeeHoi (aHe-
Pbl, ToNIIHHOM oT 4 no 8 mMM. B mecre
BMOHTHPOBAHUA AMHAMHKA B QaHepe HA[0 BbI-
pesaTb COOTBETCTBYIOIee OTBEPCTHE HJIM NPO-
CBEPJHTH HECKOJBKO OTBepcTril. Jleranu co-
BETYeM pacloJjiaraTb TaK, Kak 3T0 IOKAa3aHO
Ha puc. 3. KoHTakTe!l BbIKAOUaTena (puc. 4),
PacnooenHoro Ha TPHte HHCTPYMEHTA, H3-
rOTaBIMBAEM W3 JIATYHHBIX BBIBOJOB OT HC-
T0JIb30BAHHOH GaTapeik,

Bech HHCTPYMEHT MOMHO OOTAHYTH TOH-
KOH, KpacuBOH TKaHblO. Ha ocu moresnuo-
MeTpa yKpemaseM IIapHK <«p» (puc. 4).

Hrpare Ha Hamem MYy3BIKQJILHOM  HHCTDY-
MeHTe HeTPYAHO, ONHAKO Tpedyercs HEKOTO-
pad cHOpoBKa. MHOroe 3aBHCHT k' OT MY3bl-
KaJbHBIX  CNOCOOHOCTEH €aMOro  KOHCTDYK-
Topa.

Huxe. K. B.

Pepnaknuonnaa xojnerus: Mar.

| BEHHBIH pENAKTOp: HHK.

Tnasubil pefgakTop umK. U, U, Bek

. B. ITaBAEKOBCKAaA (OTB. CEKpETaphb); HHIX.

A. Boinexoscrmii; . B. Ilparynon (MOCKOBCKHMH KOppPeCnoHAeHT). XyAomecT-

C. BaliHepT; TexHUYECHHH penamop T. ®. Po-

COXaIKHii; HepeBou " JHTepaTypHas o6pabGorka H.

Aupec pepaknuu: Ilonpma, Bapmasa, ya. Yamkoro, 3/5, TenecboH' 6-67-09.
Pyxronuck He Bo3Bpalnaiorcs

H3JATEJIbCTBO I'JIABHOM TEXHHYECKOW OPTAHHU3AIHH B MOJILIIE

Bponckoi,
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