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OvBeTMM Ha pelueHus

aHBapckoro lMnenyma

LK

KNCC ysenuueHMem cBoero Bknaja BO BCEHapOAHOE

Aeno 6opb6bl

3a pa3sBMTME CEeNbLCKOro Xxo3sicreal

2. B. KAMAHHH — CoeeTcHue
MHUANHOHEPbI
6. B. ®UPCQB — AsTOonounxa

CBOMMH pyHKamu

7. B uexe rHyTbix npodunen

8. i. ®PAHK-KAMEHELKHN —
BelwyecTBo U aHTHBEL{ECTBO

11. 1. TAUDLUHUL — PedhneHcHbie
KpacKH

20. BecTH C NATH MaTepHHOB

22, 0. AKOBNEB — Jletawowmi
BaroH
24. TyT nopowien nyTelleCTBEH-

HHK...

25. 1. NAHBLIWWEBA — Xumuue-
CHAA HapTa MHWBOTHOro opra-
HH3M

30. H. WHENANYTHHA — Hayuum-
CA pAenats aHanH3 FmoY4BbI

33. B. ABAEEB — 3aragKa «Ka-
MEHHCTOW cTenH»

36. Wym — ctumynAaTop pocTa

37. DuUTOTPOH

42, Hapanpaw M3 rpubo-gepeBa

Kny6 «Mo# HoHeK» @— 43—80.

12. K. APMAH[J — Bepeub nno-
opoAue 3eMnK
17. . ANOBA — Hoeasa BmicOTa
18. ConepHHUK MONHGREHA W BOJik-
cdpama
HA OBJOWNKKE: 1l-a cTp.

K 3ame'me «ConHue-THH3a»
2-a cTtp. — pHce. C. BEIPYMB
M. ABEPBAHOBA
COBA «HurtafickHe IaXmaTbl».

«ABTOIOHIIKHY>;
«flcHO ©6e3 CloB»;:

— wnmmoctpaudsa B, JAIIKOBA
H3OLIYTHH 10. IIABJIOBA

3-8 cTtp. —

4-1 cTp. — pHC. E HEK A-

WKAAR DTy

CAENAWTE W Bbl NA
WUBOTHOBOYECKUX @EPM
TAKUE ABTONOUNKU
W HOPMYLLHKK!

Hb!
eXH I(’

h Hay uuh  mypudn
I.u( Bm(CM » Uentpansnoro Cosera
NHOMEPCKON OPraMmIALMN
nmens B M. NIEHUHA
ANs OHOWeECTES
Buixoaut oawe pa3 8 mecsy
foa nagamwma §-»
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COBETCHYE
MUNJTHOHEPbI

B KAMAHHH

b, haBepHOe, He pa3 uMTanu
O feTuMKax, Hanetaswux Mun-

nUOKbLI  KMIOMETPOoB, O  Ma-
LWUMHMCTaX, Ha CcueTy KOTopeIX
MWTHOHBI  KMIIOMETPOB  MpO#i-

[EHHOro MNyTH, O TKauuxax, cO-
TKABLUMX CTONIBKO TKaHM, 4TO €to
MOMHO Heckoneko pas obep-
HYTb 3EMHON lap, O waxrepax
BbI,3BLUMX Ha-ropd MHorue Tbi-
csuM TOHH Yrns.

Ho ectb y Hac u Apyrue Mun-
NUOHEpPSL!, O KOTOPLIX M noiger
pacckas. DTO 3aBOACKMe uso-
Bpetatenu W paLMOHaNM3aTopbl,
nIoAM NBITAMBONM  MbiCAM M He-
NPEepPBIBHOrO MOUCKA, NIOAK, HbR
Teopueckas pabota ywe npunec-
na Hawle# CTpaHe MUINUOHLI 1
MUANMOHBI PY6Bnen 3KOHOMMMU.

&

repofi  Coyuaaucruteckozo Tpyda
caecapb-mMexanuK sagoda CAM bo-
puc Cepeeesud Eeopo8 C3KOHOMUA
das cTparel boaee noayropa Mua-
Auonss pybaet. Ha ezo cuery 6osree
naTudecaTu  8HEOPeHHbIX paynpeod-
aoscenuli u usobperenudl.
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Huxoaati Heanosuu PykuH.

CoBcem HeRaBHO MHe BbinNana
4ecTh MO3HAKOMUTLCA C CaMbIM
KPYMHbIM MOCKOBCKMM MWIIKO-
Hepom — Hukonaem MNeaHosu-
yem  PykuHblM, HauanbHWUKOM
TpeThero uexa 3as0Aa «Mocka-
6enbn.

Ha cuetry Huxonas MeaHosuua
30 pauuoHanuM3aTopckux npea-
noMenuii u opHo wusobpertedue.
Mx peanusauus ywe Aana rocy-
papctey 2 mnH. 204 Teic. py6-
neii akoHomuu. A Bepb «TeKy-
wuit cuet» Huxonas MsaHosu4a
Bce spems pacrertl

.8 ysupe'n Hukonas MsaHoBu-
ya B TOT MOMEHT, KOTga Ha 3a-
poae 6bin obeperHblit Nepepsis.

Mbl  NO3HAKOMMIMCHL, NPOLWNM
B TPETM LeX, rAe AenaloTcs Ka-
6enn pansHed cesau. Hebonb-
woit kaburer Huxonas Usarosu-
ya 6bIN OYEHb CKPOMHBIMI CTON
c pByMs TeneOHamMu — BHYT-
peHHWM M FOPOACKMM, — He-
CKONBbKO CTynbeB. YKpawano Ka-
6uner Tonbko KpacHoe 3Hams
B uennogaHoBOM uyexne. 10
3HaMs TpeTbeMy Luexy, Kak ca-
MOMY nyulleMy, BPYUMNH1 Ha Beu-
HOe XxpaHeHWe B A€Hb OTKPLITUA



MUOHEPLI W LIKONbHUKNU!

COGEPEM [UIA BYMAXMHOW MPOMBILLNEHHOCTH EWLE

BONILLIE  MAKYJATYPbl —

CbIPbA.

PABHAWTECh HA NYYLIKX:
ropy TMWOHEPLI
COEPANIU 493 v MAHKYNATYPbI, NMAOHEPDI

B nprowwiOM

NPEKPACHOrO  BTOPU4YHOr0

KANMBILIKOA  ACCP
CAXAJIUHCHON

OBNACTU — 175,5 7, NMAOHEPbI NEH3EHCHKOM OBJIACTH —

183 1, NWOHEPbI

KYPCHOW OBJIACTU — 147,6 v, NHO-

HEPbI BENrOFOICKOM OBNACTU — 209 1.

XX! cvespa KICC. Bor vyt 8
kaburere, M COCTOsNach Hawa
6ecepna.

Hukonato UsaHosuuy Tpuauate
nate ner. Ce#uyac Bam, IOHBIE
yurarenn, 3TO MOMeT rnokasa-
ThCA MHOrO, HO KOrpa Bbl Noa-
pacrere, TO MokmeTte, UTO TPUA-
uaTh MATb NeT — 3TO COBCEM He-
MHOrO, YTO UENOBEK B 3TOM BO3-
pacte ewe npocto monoa. A
6uorpacms y Huxkonas Meawno-
BMUA OYEHbL TPYAHAaA, KaK MouTH
Yy KaXX[Oro uenoBeKa ero rMoko-
neHus. B cemHapuate ner KoH-
uMn CPeAHIoIo LWKOoNy U cpa3sy
we ywen pobposonbuem Ha
¢pont. [lo camoro koHua BOM-
Hbl apancs B 6osix ¢ eparom,
nonyuun tpu panenus. OpHo u3
HUX OYEHb TSIKENoe: OCKONKOM
npobuno nerkue. B pesstHap-
uate ner pemobunuzosancs —
nowen B MeTannypruuyeckuii Tex-
Hukym, U Bor ¢ 1948 ropa Hu-
Konai Usarosuu paboraer
B TpeTbeM Uexe 3asopa «Moc-
kabenb»,

A npowy Hukonas UsaHoeuua
pacckasath, Kak Hadanacs ero
pauuoHanusaropckas  fgefTenb-
HOCTb, K@K CTan OH NPOCNaBleH-
HbIM  MUNNUKOHEPOM.

— Bugutre mm, peno 6sino
TaK, — BCMOMMHaET Hukonan
Usaroeuy. — Korpa s Tonbko
npvwen B uex, TO cpasy e
ycnwiwan sokpyr cebs pa3sroso-
pui:  TOT, peckats, paspabotan
payuoHanMeaTopckoe  npeano-

}eHue, 3TOT BLICTYNMA C M30-
6petennem.. S| pawe opoben,
npusHatbes.  «Bor, — pymato, —
ronosst 'y mopei! Kypa muec
Humu Taratbcaln»  Torom cran
OCBaMBaTbCsl C MPOM3BOACTBOM,
rexuukoin. OcraBanca Beuepamu
B Lexe, 3HAKOMWICS C YCTPOMWCT-
BOM cTaHkoB. M Torgpa A Hauan
3aMeuath B MaluMHax Koe-Kakue
HecoseplweHcTea. U torpa e
cTanu MNOSBAATLCA Y MEHS BCS-
ke npoekTtbl. Ho pacckasbisate
O HMX 5 NepBOe BPEMS He pe-
wancs: a sapyr A npeanaralo
uenyxy, BAPYr OKaXycb B ponu
yenoBeKa, KOTOPbLIA Bbigyman
genocunesn, XxoTs Ha eenocune-
[ax Yyme e3AST MUINUOHBLI Mnio-

s @

Musauon cro narvdecar tvicasw pyb-
Aeu  IKOJICvuu  Oalu CTpane  TPpu-
dyars 6HeOPEeMHBIX PAYUORA.IUSATOP-
cKux npedaosxcenuil macrepa 3a800a
«Jlunamo»  Moaunts  epacumosrol
Camapunoi.
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TPA
B nepeso

s Buecsnes 1960 ran

CCAbCKOR X038~ O
HALLIEN CTP

136 000

OA HAO

AbHbte
PHOBbLIX
AMOXOAHbBIX

2 Od BAVUHOB

nei? OpHawpabl peluuncs sce-
Taku pacckaszatb o6 ofHOM cso-
eM npoeKte TOBapMliam no
uyexy. Beicnywanu meHs Mmacte-
pa u paboume u rosopsT: 37O
Tel XOpOLWO npMAyMan, Hemea-
neHHo nopaBal 3asBKY C pau-
npeanoMeH1eM. MNoctenexHo
obpen yeepenHocTs B cebe.
Cran yuutbcn. C tex nop no-
WNo y MEeHs M MOLWNO...

Ha cuery Hukonas WMeanosuua,
kak yme Obino ckasado, 31
tBOpueckas pabora. Kakyro u3
HMX OH 3anomuun Gonble scex?

— besycnosHo, naobpere-
HUe, — He 3aAyMblBasiCh, OTBeYa-
eT OH.— HasbiBaetcs OHO Tak:
BO3AYLWHO-BOASIHOE OXNaypeHue
ceppeuHnka kabens Ha CBMHLO-
gbix npeccax. Ha cepaeuHux
kabens Hapesaetcs CBMHLOBaA
«pybawka». Ho nepea atmm ka-
6Genb yme NOKPbLIBAETCS TOHKOM
W3ONALMOHHOMU MNEHKOMW, KoTopas
MOXeT BblAEpXaTb Temneparypy
He sbiwe 80°. A csuHuOBas «py-
Gawka» HapesaeTcs Npu Temne-
patype He Humwe 180°. Bor ka-
koe npotusopeure. Korpa one-
pauus npcrekaer BbicTpO, nneH-
ke Huuero He paenaercs. Ho cro-
UT TONBKO CnyuuTbcst XxoTs 6ol
MONMMUHYTHOMY CTOMOPY, mneH-
Ka HeMemgneHHO neperopaert.
U Bot Bam 6Epak. Kpome Ttoro,
NPY TAKOM TONOKEHMM Mbl MOT-
nu  Boinyckats kabens AnuHO0O
nuwe okono 300 metpos.

M BoT cobpanuch Mbl OpHaM-
Abl B 3TOM camom kabuHete —
mactep Bukrep ®ponos, pabo-
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uuii Bopuc lyceB u a—mn cra-
nu Aymath, Kak Ham oxnaxaatb
kaben, Ha cBMHLOBOM npecce.
OpauH ofHO npeanoMun, Apyromu
Apyroe — 8 obliem nnaH Hame-
™mncs. MpomMyumnucs Mbl € 3TUM
uzobpereHuemM uenbix nontopa
ropa. Beuepamu paboranu, B
BockpecHble AHu. [leno y Hac
Wno TO nyulle, TO CHOBa XyXe.
Bbin MOMeHT, KOrga Mol Ha-
CTONBLKO OTHasNUCh, 4YTO BOO6-
we pewunu 6pocute ceol 3a-
teto. M1 Bpocunu, u yexanu otabi-
xatb, B oTnyck. A korga BepHy-
nMCb, TO BBISICHUAOCHL, 4TO BCE
Mbl NPOAOMKANM AyMaTe Hapj,
Hawwmm wuzobperennem. CHosa
B3nuce 3a paboty u, HakoHew,
CO3[anu TaKyl0 HAAEKHYI Ch-
CTeMy OXN&KAeHWs cepAeqHU-
ka kabenms, kKotopas Hauucto

Cepezeit Hearnoeuw Kyaraxos crapuud
macrep 30600 MQAOAUTPAKHHLIX a8-
Tomobuseid. Ox @aHedpur 42 ceoux
paunpedroKerus.
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O CRPABHEHIHO ¢1926
UUC eHHocTD "
nyr €POB Te KOB OHOMOB

8 1959 Bo3r aa & 18 PAZ,
& HAYYHDI. BOTHNKOB — 23
1 ] PASA

MCKNlOYana BO3MOXHOCTL Nepe-
ropaHus M3OnslMM M nossonsna
sbinyckate Kabeno moboin panu-
Hbl,

3tot pacckas Hukonas MeaHo-
BMUYA Mbl NPUBOAMM 3€Cb AN
Toro, uto6el Bam BbIIO NOHATHO:
HacToswmin usobperatens He MO-
et 6pocuTs Hauatoe Ha non-
popore. CMoTpute-ka: nontopa
roga 6unucs nOAM CO CBOMM
uszobperenrem! U oHu ywe Mmax-
Hynu 6bINO Ha Hero PyKoW, ye-
Xanu oTAbIXath. Tak MM CaMMM

xaszanoce. A Ha camom pene
u3zobperatenbckas MbICTb  KaX-
AOrO HEyCTaHHO  npoAomKana
MOUCKMU peLLeHUs.

H. WU. PykuH — paneko He

€AMHCTBEHHbIH B TpeTbem Lexe
paumoHanuzatop. Kpome Hero,
3peck ecTb mactepa u paboune,
Ha CueTy y KOTOPbiX HE OAHO M
He [ABAa  PAaLMOHANM3ATOPCKMX
npepnoxenus. Towe 6ea nsatu
MHUHYT Munnuonepbl. Korpa ys-
Haelb 3TO, CTAHOBMTCS MOHAT-
HbIM TOT, Kasanoce 6bl, Hesepo-
ATHBIN (PaKT, YTO LieX 338 KaKux-
HuByab ABa ropa ysenuumn Bbl-
NyYcK NpoAyKuuM B TPU C nono-
BMHOMK pa3al

Bul, KoHeuHO, 3aaymblBanuch
Haj MPMUBLIYHBIMM CNOBAMM «TeX-
HMUeCKMiH nporpecc». Bebl 3Hae-
Te, YTO 3TO HenpepbiBHOE pas3-
BUTHE TEeXHWMKM, HenpepbiBHOE
obnerueHne TpyAa uenoseka
B rurantckux kotnosaHax HOBO-
CTpoeK MHOrokybosble 3KCKaBa-
TOphl, BynbRo3epbl, NEHTbI TPaH=-

CMOPTEPOB BLINONHAIOT 3a He-
ckonbko aHen paborty, Ha KoTO-
pyto Ttpebopanuch paHblle Le-
nble rogbl TPyAa ThICAY NOAEH.
Co3paHbl CROXHEWLIMe 3aBOAbl
B Lexax KOTOPbIX Bbl He BCTpe-
TUTE HM OA[HOrO uenoBeka: Bechb
TeXHONOrM4YeCKUMH npouecc se-
AETCS C NOMOLbLIO ABTOMAaTHKMK,
a paboTy aBTOMaTOB KOHTPONUPY-
10T «yMHbIe» 3NeKTpuyecKkue pe-
ne. Ecte yxe Hemano mervannyp-
rMuecKux 33BOAOB, FAe 4enoBeK
naxe He Habnopaert 3a npouec-
COM BapKu MeTanna: 3a Hero
3TO ONSTb-TAKWM [enaer aBTOMa-
T™MKA,

Ho Bepab Bce 310 M cospaHo
Takumu ntofbmu, kak H. U. Py-

kuH.  TexHuueckuM  nporpecc
MOMXHO  cpasHuTe ¢ 6Gonbwoin
MONHOBOAHOW PEKOH, a peka

sta obpasyeTcs M3 ManeHbKuX
PYUEMKOB, KOTOPLIM HeT umcna.

Hukonai UsaHosuu PykuH pac-
cKa3biBaer:

— HepasHo MbI oguH crapbii
craHok nepeobopyposanu. W
Tenepe Ha onepauuu, KoTopas
TpeboBana paHblle NATHAALATH
yenoeek paborator Tpoe.

Bor Bam elle oAuH ManeHb-
KUK «pyueek».

Korpa Bbl craHeTe B3pocnbiMu
u npuoBpetere npodeccuio, no-
ctapaiTech cpenatb TaK, 4To®bl
n sawe pabouee Mmecto crano
noAaQbHLIM  PYyHEMKOM, nuTalo-
MM BEMMKYIO PEKY TeXHWUUYeCKO-
ro nporpecca. Hapoa Bam ‘cka-
Het 3a 310 cnacubu.



ABTOMOUNKA
CBOMMH PYHAMU

Hanourb OAHY KOPOBY BOAOH
coBcem HeTpyfaHo. Ho ecnu
B HKONIXO3HOM CTape HX ABECTH,
BOMPOC O BOAEe CTAHOBWTCA Npo-
GneMoH.

Ha 2-## cTtpaHuue oOnoxiKH
H306paMeHo YCTPOMCTBO HOROW
aBTONOWAKKH ¢ OGecTpyOHbimM BO-
AOMPOBOAOM. CHOHCTPYHPOBA-
M ee MeXaHHM3aTopbl  HONXo3a
«NyTb Jlennna» BpaAHcHOW obna-
cTu. OHM noCTPOMNH TaKkhe no-
WnKK Aana 124 HOpoB H C3KOHO-
Munu 248 m Tpy6, a 3TO HH MHO-
ro, HW mano — 690 py6nen.
TaKY0 HOHCTPYHKLMIO MOryT H3-
roroBHTH B nio6om HKonxose.

Ka»xpaa #3 TMOMIOK  paccHH-
TAHA HA HECHONbHKO MHBOTHbLIX.
CoefHHEHHA MEMAY MOWNKaMH pe-
naioT K3 ROCOK, KHpNH4a MM Ge-
ToHa. PerynuposaHue YpPOBHA
BOAbI BO BCEX MOHAKAX NPOH3BO-
BHWTCA nNpH MOMOLWK ORHOro o06-
wero HKnanaxwa. Kopnyc Hnana-
Ha penaeTcA H3 rasoBor
YeTblpexaloMMOBOH  TpyObl  aAnmK-
Ho®W 170 mm. BHyTpH  HOp-
nyca npusapeHa wanba [
BRYCHHbIM oTBepcTHEM AHa-
meTpom 20—30 mm, a YYyTb Bbi-
we Hee — BRYCHHOM naTpyGoK
U3 ofHoAMMOBOM TPYObl. CHH-
3y BMYCHHOe oOTBepcTHe nepe-
HpbIBAeTCA TapenbyaTbiM Kna-
naHom, cHaGMEeHHbIM pnNA  rep-
MEeTHYHOCTH Pe3WHOBOH npo-
KnagKow. BbixogHow naTpy6ox
Aenaetca W3 oOpe3Ha ABYXAOMH-
iMoBOW TpyObl. MonnaBoK uUeHT-
pPanbHOro HnanaHa MOXHO cpae-
nate mobGow copmbl. B onucak-
HOM HOHCTPYHUHH HCMoONb30BaH
HOpOG4YaTblH MNONNABOK M3  NIH-
cTOB@ro menesa pasmepom
160X200X300 mm.

Ha Tom (e pHcyHHe noHasaHa
H HHPMWYHAA KOPMYWHKa c no-
uwnKamu. OHa cTpouTCA Ha Oe-
TOHHOM OCHOBaHHWH  TONWHHOW
10 cm, 4To npepoxpaHAeT ee OT
ocagku. Mo nepegHeH cTeHHKe

Ha7l BTOPbLIM PRAOM HHPMHYHOM
HNaAKH YCTaHaBnWBaeTca ona-
ny6Ka, B KOTOPYIO YHnapbiBaeT-
ci MeTannHuecHKH CcTepHEeHb
anameTpom 50 mm, cnerkacma-
3aHHbIA OTPAGOTaHHbLIM MacnoM.
Ha mecTte OYyAYWHX OTBEPCTHH,
COEfHHAIOLMX BOROMNPOBOA C MNo-
MNKamu, 3aKNaAbIBAIOT AepPeBAH-
Hble Npo6GKu AuameTrpom 25 mm.
Y1066l BROCNefcTBHH 3TH OTBEp-
CTUA He 3acOpANHCbL Tronagat-
MM B MNOWAHKY KOPMOM, WX pa3s-
mewjalOT B BepxHeH 4acTH nNo-
MNAH, HA 5 CM HHIHE MOCTOAH-
HOro YpOBHA Bofbi. [ocne 3ro-
ro onany6Ha 3anonHAeTcA Ue-
MEHTHO-NecYaHbim pacTBOpOoM
(TPH 4HacTH UemeHTa Ha OAHY
4acTb nNecHa), HOTOpblA XOpoluo
yTpamGoBbiBaeTCA. CTepMeHb
aHKypaTHO BLIHMMAalT W nepe-
HOCAT HAa CneAyYoLIHH Y4acToH
pa6oTbl. 3aTeM BbIHWUMAIOT npo6-
KM, cHMMawT onany6Ky (ato pe-
naetca nocne CXBaTbiBaHHA
pacTBOopa) W HapawMWBaKT _ ne-
PEAHIOID CTEHKY A0 HYMHOH Bbi-
COThbl,

Mocne OHOH4YaHHA KNapKH
HKOPMYLUKY HaAo0 OWTYKAaTYPHThb.
He 3a6yabTe cfenaTb OTBEPCTHA
Y AHa BO BHYTPEHHHUX nepero-
poaKax HopmyuwieK. Bo Bpemn
NPOMbIBaHHA HOPMYLWIEK depe3
3TH oTBepcTHA OyaeT BbITEKaTb
BOAA.

BecHnanaHHble MOMAKKU HAafAo
BCe pacnonarars Ha OfHOM
YpOBHe HNnM MpHAATbL BOROMPO-
BOoAy HeGONbLILIOW YHNOH — 5cm
Ha Hampgble 100 m. luameTp coe-
AUHHUTENbHbIX Tpy6 BOAONPOBO-
Aa pgoseH ObiTb He MeHblle
50 mM. 310 obGecnedyuT OGecnepe-
G6onHOe noOCTynneHWe BofAbl BO
BCEe MOMIKH.

B. ®HPCOB
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HAYKA
U TEXHH

B UEXE MHYTbIX MPODUNIEMN
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"ocmo-rpwre Ha ¢OTO—3TO TaH
Ha3blBaemble THyTble NpPOhH-
nn. OHH obnapgaoT  Gonblloi
MPOYHOCTBIO W MOTOMY O4eHb
WHPOHO MPHMEHAIOTCA B CTPOM-
TenbCTBE W MaWMHHOCTPOEHHH.
C NOMOLYbLIO TOHHOCTEHHBLIX npo-
HneR MOMHO W3roTaBNMBaATL 06
NervyeHHble HOHCTPYHUMH.
3arnAHem Ha 3aBof «3anopo-
CTanb» WMeHH OpproHMKHA3e, B
NepBbii B CTpaHe MeX TIHYTbIX
npocduner. ItoT yex cosmaH no
gemenmo XXl cves3pa NapTHH.

A€Cb MOYTH He BHWAHO nOAeH)—
BeCb TEeXHONOrHYeCcHWH npouecc
aBTomMaTH3HpoBaH. 3a nynbTOM
YNpaB/ieHHA CTOWT onepaTop, OH-
TO H HOMaHAYeT 3THMH OrpOMHbI-
MH  MeXaHW3MaMH.

Noporigem K 3arpy3so4yHomy
YCTPOWCTBY OAHOro M3 paGoTaro-
WHX arperaToB. TpexTOHHbie py-
NOHbI MONIOCOBOM CTanH, U3 HOTO-
FbIX pRenaloT peTanH, BbICTPOH-
NHCb B ouepenb. Onepartop BHAO-
HaeTt arperaTt, W HOHeL MONOCLI
o4YepefHOro pynoHa 3axBaTbiBaeT-
€A 0CcO6bIM YCTPOHMCTBOM W no-
RaeTCA B HaNpaBnAlOL4HE PONHU-
HW. ToTyac Me Ha nonocy onyc-
HalOTCA HOMHHUBLI. OHW paboTta-
T c HCHNIOYHTENbHOMN TOY-
HOCTbIO M He OWHGATCA B OaM-
He peTanu. 3a ux paGoTon He-
YCTaHHO cnepAT pABa  ¢hOTOINeK-
TPOHHBIX «rnasa». Hape3saHHbie
3aroTOBKH NOAAOTCA K BPaLYalo-
WHMCA BanKaM npodHAHpYyloLLeH
KNeTHH, KOoTopble MNPHAAIOT 3aro-
TOBKAM HYMHbIH NpodHnb. B HOH-
ue NHHHH BbIXOAAT roTOBble fe-
TanM.

K HOHUy cemMuneTHHW 3ToT Uuex
OCBOMT NPOH3BOACTBO oKono
200 COpPTOB PA3NMHYUYHBIX FHYTbIX
npogunei, .




BEWEGTB0
W AHTHBELIECTBO

Mpocteccop A. dpank-KameHeyKku#

Mu 3HAEM, UYTO MONOKMTENbHBIM W OTPULATENbHLIN NeKTpuue-
ckue 3apsgel BepyT cebs, Kak ABAa  YMCNA  PasHOro 3Haka.
Mpu coeaMHEeHUM NONOKUTENLHOrO M OTPMUATENLHOTO  33PAAOB
OHM YHMUTONAIOT APYr APYyra. MoxHo B3siTe ABa 3apsfa, KoTopble
NpM COEAVWHEHUM MONIHOCTLIO YHWHTOXaKOTCA. Dtu 3apsfbl No se-
nMuMHe OAaHaKoBbl. Cunbl, KOTOpble OHM BO3ByxAaloT Ha nobom
paccTOsHIM, OAMHAKOBBI NO BENMUMHE W MPOTUBOMONOMHEI no Ha-
npasneHmio (cm. puc.). To, uto opuH 3apsp  Hassanu NONOMM-
TenbHbIM, APYrOW OTPMLATENbHBIM, — UYMCTas YCNOBHOCTL. MorxHo
6LIN0 Bbt 1IOMEHSTH MX Ha3BaHWA, M HUUTO HE U3MeHWNoCh (75N
Ho He u3ameHunock 6bl, TONLKO NOKa Mbl FOBOPUM O CaMMUX 3NneK-
TPUUECKMX 3apAAax.

Ha camom pene aneKTpuueckue 3apsfAbl BCEraa Cef3aHbl c 4a-
cTMUaMH BeljecTBa. B npupopde OTpMUATENLHbLIN 3apsA HecyT ner-
KM€ HacTULibl — 3NEKTPOHbI, @ MONOMMUTENbHbIN 3a-
pAA — B ThicAuM pas3 Gonee TsXenble — nNPOTO-

Hbl M Apyrue aToMHble AApa.

O6blyme 3aKoHbl (U3MKM FOBOPAT: ecnu cylwie-

cTByeT u€acTMLa, MOMeT CyllecTsBoBaTe u aHTMua-

CTMUA, KOTOpas MOXOXa Ha Hee TaK e, KaK M30-

BpaxeHue B 3epKane Ha CBOW OpWruHan. Bce umc-

Na, KOTOPbIMM MOXHO OMUCLIBATL HACTHLY M aHTH- .
uacTMLy, OAMHAKOBbI MO  BeNUuuHe. Ho ecnu

UacTULLA HEeceT MONOMMTENkHbIA 3NEeKTPUUEeckui 3a-

PAA, TO Y aHTMUaCTMUbl OH 6yner oTpuuUaTenbHbIM.
O6bluHOEe BEeLLACTBO COCTOMT U3 4YacTul, HO MOMeT
CylecTsoBaTb W aHTMBELLECTBO, MNOCTPOeHHoe U3
aHTMHaCTML.

Mbl 3Haem, UTO y OTPULlaTENBHOrO  3NEKTPOHA
ecTb aHTMuacTML@a — MO3WUTPOH, MMEeIoWMi nono-

UTENbHBIH 3apsg. Ero moxHo 6bino 6kl HazsaTth
aHTUINEKTPOHOM. DTO uacTMua nerkas. Coscem He- .
[AaBHO yAanocb OBHAPYXMTb TSIKENyl aHTMuacTu-

uy — aHTunpotoH. B nportusononomHocts o6biu-

HOMY MONOMXMTENLHOMY MPOTOHY aHTMNPOTOH UMeeT
oTpHUaTENbHbIM anekTpuueckuii 3apap. Oxasbisaert-

€S, M y HeiTpOHa, He MMEIoWero 3NeKTpuyecKkoro

3apsfa, ecTb CBOe «3epKanbHoe usobpametme» —

aHTMHEWTPOH. )

YacTuUbl M aHTMUacCTMLbl MMEIOT elle M NpoTu- N\
BOMONOMHOE MO 3HaKy Hanpasnexue cobcrseHHoro ; S
spawenus. MNpepacrasum cebe uyactuuy 8 supe Bon- ~ N
uka (cm. puc.). ECM MBI NOCMOTPMM Ha Hee C OAHON L G
CTOpOHbI, Ham MOKaMeTcs, 4To OHa Bpalaertcs no ~.
JaceBET CIOORHG, MOGMOTPHUM C APYrei — MpPOTHE.

Ha nepsbfi B3rAsd KaMeTcs, YTO HeT CMbIicia re- ?
pepuTe 06 oOmpeseneHHOM HanpasneHuu Bpalue-
uus. Ho 3To He Tak, MOTOMY HTO uvacTuLa sensercs
OOHOBPEMEHHO W BONUKOM M MarHUTMKOM. Ee
MOXKHO CpaBHMTb C Hawei 3emneii. Y 3emmm ectb
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YYEBHUK!

INoaHecuTe C60KYy K TOPJOBHHE TEJEBH3HOHHOM 'ﬁyéxn
HH{i MarHMUT W BB YBHAUTE, YTO H300paKeHHe Ha 3KpaHe CHBHU-
HeTCS B CTOPOHY. ¥6epuTe MarHut — M H3o0paKeHue TYT XKe CTaHeT
Ha MecTo. BiMsiHHe MarHUTHOTO [OJSI 3aCTABUJIO 3JIEKTPOHBI H3Me-
HUTb HampaBJieHHe MNoJeTa. -

C MOMOLIbIO MarHUTHOTO TOJisi MBI MOXheM OTHEJHUTb JIerkKue 3JeK-
TPOHEl OT TSXKEJBIX YAaCTHIl — WOHOB, HA KOTOpble MarHuTHOe moJe
nouTH He AeHCTBYeT.

Takoe ycTpoficTBo B TpyOKe Ha3biBaeTCsi HOHHOHN JIOBYLIKOM. Ipo-
HeKTop TPyOKM HampaBiseT CMEIIAHHBI MyYOK 3JEKTPOHOB M HO-
HOB B CTOPOHY OT 3KpaHa, MarHUTHOe IMoJie MOCTOSIHHOrO MarHHTa
MeHsIeT TPAaeKTOPUIO 3JEKTPOHOB M HAmpaBJsieT WX HA 3KPaH, a Ho-
HBl HAa 9KpaH He momanaior. Ha 3amHeil ctopoHe TPYOKH YKpefreHb!
Ha TOBMIKHHIX XOMYTHKax TPH MOCTOSHHBIX Marhuta. Ecsu moBep-
HYTb OAMH M3 HHX — MAarHMT HOHHOH JIOBYIIKH, — SIDKOCTb 3Kpana
YMEHBIIHTCSA, TaK Kak yXe He BeCh MOTOK 3JEKTPOHOB Oynier mo-
nagaTh Ha 3KpaH A 1Ba oOcCTaJbHEIX MarHuTta MO3BOJSIOT, nepe-
Melasi H300paikeHHe, YCTaHOBUTb €r0 B «paMKy>».

CeBepHbiii M HOWHBIA  MarHuTHble  NOJIOCH!.

e Ecnu  Mbl  ycnoBumcs  cmotpets ¢ FOm-

woro nontoca Ha CesepHbld, TO HanpasneHue
spaweHus OypeT BnonHe onpeaeneHHbiM. To
e OTHOCMTCH M K uactMue, eCcnu npeacTasuTh
ee B BUAe HaMarHWueHHOro Bonuka (cM. puc.).
UHaue MOMHO CKa3aTh Tak: uToBbl aHTMuacTMua
Ka3anack BpalLalolieics TaK JKe, Kak uyacm™ua,
Hago cMmoTpeTh Ha Hee B oBpatHOM Hanpaene-
Hum: or CeBepHOro  MarHMTHOro nontoca Ha
.~ /‘ HOmHbi. Puauku npugyManu ewe M Apyrue,
6onee xuTpble ONbITH, B KOTOPbIX MOMHO OT-
AMUMTB uaCTMLY OT aHTMuacTuusl. Bo Bcex 3Tux
onbiTax To, YTO 6bINO € TOUKM 3PEeHUs YacTUUbI
«MpaBbIM», OKA3bIBAETCA C TOUKM 3PEHUR aHTH-

yacTMubl «nesbiM» U HaoBopor.
Okpy<atoLmMit HacC MMp NOCTPOEH W3 HacTUL.
AHTMUACTULBLI B HEM nulle pPefKMe roCTh; OHM
/ MONYHalOTCH NPU CTONIKHOBEHWAX YACTUL, C OYeHb
BLICOKOW 3Heprueii. lNpepcrasum cebe aHTUMMP,
coctoswmii M3 anTMuacTuy. Ecnum Bl MBI camu
COCTOSNMM M3 aHTMUACTHML, W JHMAM B 3ITOM aHTU-
) MUpe, TO HMYTO ANS Hac He MameHunocs 6w,
KpPOMe UMCTO YCHOBHBIX Ha3BaHWHA: «MNONOMXM-
<\ TenbHbIH» 3apaA NoMeHsncs Gbl MecTom ¢ «oT-
puuatenshbim», «CeaepHbIiiy MarHUTHBIA nontor
c «tOxHbIM», «npaBoe» c «neebim». Ho eocra-
Basck B npejenax aHTMMUpa M He uMmes ceob-
WweHuit M3 obbluHOro MMpa, Mbl  HUKaK He
. cMmornu 6bl porafathcsl, YTO OH COCTOMT M3 aH-

TMUACTML, a He M3 uacTuu,.
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Kasanoce 6bi, pasHuua MexAy BewecTBOM M aHTMBELLECTBOM
OTHOCHTCS TONbLKO K MAanOBaXKHbIM CBOMCTBAM CUMMETPUM M  He
MMeeT Cepbe3HOro 3HaueHusi. Ho BOT aHTMUACTMUBI CTONKHYNMUCH.
TpyAHO npeAcTaBuTs, KaK BENMKO KONMUECTBO 3IHEPruu, Manyuda-
€MOlt Mpu 3TOM: NPUMEPHO B Thicauy pa3 6onbwe, uem Bbige-
n5eTcs npu OBLIYHBIX SAEPHBIX PeaKUMsX. ITO 3HAYMT, uYTO Nph
B3aMMOLENCTBMM BELLEeCTBA C aHTMBELLECTBOM 4YacTuubl MX non-
HOCTbIO MEPEeXOAsT B KBAHTbI M3NYYeHMS, B TO BPEMS Kak nNpu
obbIUHLIX SIAEPHLIX PeakuMAX B TaKOM MpeBpalleHuM yuactsyer
NUib TBLICAYHAR 4YacTb MacChl BellecTsa.

PoauBlimce, uacTuLbl nponeraldT KPaTKMA NyTb, BHOBb CTaNKM-
BAlOTCS M TYT e FMEBHYT, MCryCKas BCIO IHEPrui0 B BMAE KBAHTOB
uanyuenus (dovoHoe). Bor noueMy aHTMuacTHMUbI Tak peaAKM.

OTKpbITME aHTMYaCcTML, HABOAMT Ha HOBbIe uAeM, HO OHM MOKa
oTHocATcs ckopee k obnactu @aHtasuu. [Npeactrasum cebe, uto
yAanocb MONYYUTb He OTHAENbHbIE HWUTOXNHO  Manble  YacTUubl,
a 3ameTHoe Konuuectso aHTusewectea. OHO  copepxano 6wl
B cebe pexkopaHo 6onblioi 3anac sHeprun. Bor upeanbHoe TON-
nMBO AN KOCMMueckux kopabnei. Ho Bo3Hukaer gpyroii sonpoc:
KAK XPaHuTb aHTueewectso? [lonbiTka NMOMECTMTb ero B «Tapy» M3
obkiuHoro Matepuana — Aeno 6esHageHoe M ofacHoe: MPOM30-
wen 6bl B3pbIB, ropa3fo 6onee cUNbHLIN, YeM B3PblB CaMO MOLL-
Hoi BopopoaHoi Bombbl. MoxeT BbiTh, MOXHO NMpPeBpaTMTL aHTUEE-
WecTso B MNNasMy M XpaHUTb €e B MarHMTHOM noOBYylUKe BpoAae
Tex, Kakue pa3pabatLiBalOTCS ANS  yNPaBNseMbiXx TepMOSAEpPHbIX
peakuuit? K coxaneHuio, cAenaTb 3TOro HMKTO elle He yMeerT.

Ecte nu aHtuseuwlectso rpe-Hubyas B otaaneHHbix mupax? U3
rny6buH BCENEHHONW MNPUXOAART K HAM PagMOM3NyueHME M HEKOTO-
pble M3 ero MCTOYHWMKOB, Hanpumep MWCTOYHMK B co3se3paumn Jle-
bens mcnyckaer B BMAle PaAMOBONH FPOMALHbIE KONMUECTBA BHEpP-
ruM. Heu3secTHo TOYHO, OTKyaa 3Ta 3Heprus Bepetcs. Boickasbi-
BaNOCL NMPEAnONOXeHue, uTo, BLITb MOXKET, TaM CTONKHYNMCbL ABe
rUraHTCKMe 38e3LHble CUCTEMbI: OAHa M3 BelecTsa, Apyras M2
antusewectea. OaHako HUKaKMX cepbe3HbiX AOBOAOB B NONL3Yy
TAKOro NPeAnONOMXKEeHUs MoKa Her.

Habniofas 3a ABMXeHMEM  YaCTML, M aHTMYACTML, B OAHOM M
TOM e YCKOpuTene, YyueHble 3aMeTHNM WMHTEePEeCcHEeNLUMe SBReHUs.
Bce anekTtpomarHuTHbie Cunbl AEHCTBYIOT Ha HWMX B MPOTMBOMONOM-
Hble CTOPOHbI. YHacTuubl ABMKYTCs HascTpeuy Apyr apyry. Mo 3a-
KOHaM TEOPUWM OTHOCHUTENLHOCTH, €CAM CKOPOCTM MX Bnuaku K cko-
poctu cBeTa, To CTaNKMBAKOTCA OHM TaK, Kak ecnu Bbl umenu
3Hepruio, ropasfo Gonbluyto, UeM MOXeT AaThb YCKOPMTENb KaXXaoh
M3 HUX B OTAENLHOCTM.

Musmnka aHTMuacTUL, — HoBas obnacte (u3amku, 3apokaarouiascs
Ha Hawwux rnasax. OHa OTKPOET elle MHOro MHTSPEeCcHOro.

CAXAP-Tecok
1959 ron -

" AH.TOHR
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HakneeHbl
TenbHbI?

apkue

1eTPaAM y Clapliero HaysHOro coTpyAHuka MHcTutyTa OpraHu-
uyeckoi xumum AH CCCP Buktopa Konppatbesuua Matseesa
LUBETHbIE MPSMOYrONbHUKM.

Yem OHM 3ameya-

YyeHblt NOCTEBMN TETPAAKY Ha OAHOM KOHUE [ANWHHOrO 3aTem-
HeHHOro kopwugopa. [MoTom Mbl oTownu 8 NPOTHBOMONIOMHLIA KO-

Pa3pe3 N0CKYTKA € NOKPLITUEM

us peghrexcroll Kpacku:
| — TOHKUU KapTOH; 2 — NAeH-
ka becyseTHo20 aaKa; 3 —

nAeHKa OKpAWeHHo20 JAaKa,

neu, u Buxktop Kowapatbesuu npots-
HYn MHe KapMaHHbIi oHapuk.

— Monpobyitte  oceTUTb  NOCKYT-
ku... Huuero He suaHo? [lpasunbHo,
Tak u pomkHo 6biTe. A Tenepb npu-
noxute (OHAPUK K BHUCKY.

4 tak u caenan. B temHote kopwu-
[Opa SPKO 3acBepKanu pa3HoLBeTHbIe
npsmoyronsHuukn. Otsen ¢oHape oOT

BUCKAa — M CBEUeHne nponano.
— PedpnekcHble Kpacku, — MOSACHUN
yHEHbIi.

Bnpouem, MHe 3TO MOsCHEHWE MOKa
elje Huuero He rosopuno. Yrober no-

‘;‘M’;"‘l‘:g"e"”“ . 4;0«4““-' HATb  «CEKpeT»  MPSMOYroNlbHUUKOB,

—_ CUBCTHBLE CTPKAAHHbLE

wapurw; 6 — caoil npospas- B PaccmoTpen mx oA MUKPOCKONOM.

nozo  naxa; 7 — sawurnas | NaBHBLIM  COCT@BHOWM  3NEMEHT  Kpa-

naenka becyserHozo aaxa. COK — TOHKME CTeKNsHHbie LWapHKHu
[MaMeTpOM B uenosedYeckuid BONOC.

Kaabiit M3 HMX OTPaXKaeT CBET TOHUAWIUMM M MapannenbHbim nyu-
kom nyudei. OTpa)KeHHbIX MYYOK OKA3LIBAETCSH OTKNOHEHHbIM OT na-
parouwero Ha yron a.

CTeKNsiHHbIE LWAPUKWU-NMH3OUKM M ABNSIOTCA «CEKPETOM» pednekc-
HbIx Kpacok. Ecnu 6bl wWapuku Gbinu He CTEKNAHHBIMKM, @&, Hanpu-
Mep, METaNNMYECKMMK, TO CBEeT OT HMX OTpaancs 661 paBHOMEp-
HO, M OKpaiueHHbId npeamet Bbin 6bl BUAEH CO BCeXx CTOPOH

Kakosbl MepcneKkTuebl MPUMEHEHMS 3TMX YAWBUTENbHbIX kpacok?
Moskanyii, npexae BCEro OHW 3auHTEpecyloT asTomobunucros. Beaw
ocBellaTk HOULIO AOPOry (hapaMu OuveHb ONAacHO: CBeT ocnennser
BOAMTENS BCTPEYHOM MalUMHbI.

Jpyroe peno, ecnu NOCTaBuTL BAONL AOPOrH cronbel, OkpalleH-
Hble pednexcHbiMM Kpackamu. OHU CMoryT OTpaxath cseT noa-
¢apHukos. TNpuuem pacnonoxmute 3TH CTORBLI MOXHO Tak, 4yTObbI
rnaz soauTens okasancs 6bl Ha cBOeobpa3HONM NpMBA3M: eCcnu Ma-
WMHA ABWKETCH MO AOpPOre — OH BUAMT CTONGbLI, CTOMT nuWb He-
MHOrO CBEpHYTb B CTOPOHY — CBEueHue Mnponajaer.

CeMuac coBeTckue yueHble u3yualoT u Apyrue obnactu npume-
HEHUSA TaKUX KPacok.

n. nuewuvy

PEPNEKCHAS MNEHKA

He bosee 10°
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BEPEYb MJIONOPOAUE 3EMNH

fMpogpeccop A. APMAHA

NOAOPOAHBE SeMJM — Hale

rnapHoe 6OratcTBO. 3eMis
NMPUHOCHT CBOHM [apbi OeCKoHed-
HO, HO JHlIb MPH OJHOM YCJO-
BMH: JIIOOH [AOJUKHBI - O€pexHO
OTHOCHTbCS K Heil, ymeae 00-
pabaThiBaTb, CYHTaACL C ocoGeH-
HOCTSIMH KJMMaTa, Tuna TIouB,
peaveda. Ecou sTn mnpasuna He
cobatonaroTcs, 3emiasi CTaHOBHT-
cs1 6eCcnJIoHOH.

OTKyla HCXOAMT Yyrposa Ha-
MMM 3eMJAM U Kak BO3HHKAIOT
Te BpelHble Npoueccu, KOTOpbie
TO TaM, TO 3[ech BbIBOAAT 3€M-
M W3 CTPOsS WM CHHXKAWOT HX
TLIOAOPOANE?

[loTepsi NPOH3BOMMTENBHON CH-
Nbl 3eMJd TPOMCXOAHT B pas-
Hbix GopMax: 9posuH, neduns-
uuu (BbloyBaHHe MOYB H passe-
BaHHMe MecKoB), 3a00JauMBaHus,
saconeinss u T. A. HawnGoJee
pacnpocTpaHeHHHM H  ONaCHbIM
GejCcTBHEM SIBJSETCS 3PO3HS.

OnuH aMepHKaHCKHH  yueHblil
cka3aJj, 4YTO 3pO3Hsi BO3HHKJA
Torga, Korma MNepRHi 3emJene-
jely TpoBeJ B 3eMmJie  TNepByIO
60po3ny. DTO, KOHeuHo, He Cie-
nyetT  TOHHMaTb  GYyKBasbHO.

B  pmeficTBUTENRHOCTH  3pO3HsAd
BO3HHKAaeT TOJbKO Ha CKJOHAX,
npUMepHO HauMHas € YKJOHA
B |—2°

Yem Kpyue CKJOH, TeM 3pO3us
cunbHee. B slecy MM B JIE€B-
CTBEeHHOH CTenW OHa BO3HHKAaeT
penko. Bopbl ocalko 3.eck
JIerKo BIUTHIBAIOTCA B MOUBY.
A ecan H 06pasyroTcs HM3JHULIKH,
KOTOpble TpH CHJbHBIX JIHBHSX
WIM CHEroTasiHHM CTeKawT To
0BepXHOCTH, OHM He B CHJax
1OBpPeAHTb MOYBY, 3aLIHUICHHYIO
NJIOTHHIM  J€PHOM HJIH JIECHOH
nojcTuakoi. Pacnaxusasi HeJH-
Hy, 3eMJefefel  pa3pbixJseT
nouBy,  HapywiaeT  JepHOBbIf
MOKPOB, «CAHPAeT LIKYPYy C 3€M-
au» U oOHaXKeHHylo, He3allu-
LIeHHYI0 TOBEPXHOCTb IMOACTaB-
JiIeT 10j,  3HEpPruyHbfl HATHCK
BoastHBIX ToToKoB. [loToku uJer-
KO  pasMbIBAalOT  BCIaxaHHYIO
nousy, 3aXBaTHIBAIOT H YHOCHAT
ee yactuibl. Bckope Ha mnoBepx-
HOCTb BBICTYMaeT MOACTHJAIOLLAs
ropHasi Mopoja, JIHlieHHas nepe-
rHos ¥ TnotoMy OecrjiofHas.
B 3tOoM M 3akJjioyaercs Cyul-
HOCTb 3JPO3HH.

dpo3usi ycuIHBaercs,  eCiH
pacnaimika NpOH3BOJAMTCS NMpPHMH-
THBHBIMH ODYIMSIMH, TOuBa He
yno6psieTcsi, W3 roaa B roji BbI-
ceBaeTCsl ONHA M Ta e KYJbTY-
pa. [lpu Takux npuemax oGpa-
60TKM paspyuaiTcs KOMOYKH
NOYBbI, OHa  MNpeBpallaeTcs
B Mblib M ellle Jerye YHOCHUTCS
BOJONH HIH BETPOM.

Korna 3emJsi, NPUrofHas AJs
naxoTel, HMMeJachb B H300UNMH,
KpecTbsiie NaBaju e  OTLOX-
HyTb. OHHM TNPHMEHSJH MepesoxK-
HylO CHCTEMY 3emJenesusi: Kak
TOILKO YpOXKaW HauMHAIM 1a-
naTh, OHM 3abpaceiBanu MmoJe
jeT Ha [BajuarTh, Iocsie 4ero



KOMKOBaTas  CTPYKTypa [OUBbI
¥ NJOLOpOAHE BOCCTaHaBJMBa-
auce. Ho mo Mepe yBesinueHus
MJIOTHOCTH HaceJleHusi cBOGOLHOMH
3eMJIM  OCTAaBajiocb BCE€ MeHblIe,
[aBaTh efi CTOJb JOJTHH OTABIX

CTallo HENO3BOJMTENbHOH  poC-
kowpio. [TosTomy cpok mepeJiora
cTasq  CcOKpaulaTbes, TOKa He

cBesicss K OAHOMY TOAy napa
rocse JBYX-TpeX JeT [0CeBOB.
K ToMy e HeloCTaTOK MaxOoTHO-
NPUrOAHBIX MJOWaAeH 3aCTaBJsAI
KpecTbsiH pacnaxuBaTbh BCE 60-
nee KpyThe CKJOHbL. Mexny
TeM arpoHOMHuecKasi Hayka Tro-
BOPHT, 4TO C TpHMEHeHHeM CpaB-
HUTEJIbHO NpPOCTBIX MEp Tpeno-
CTOPOKHOCTH MOXHO  pacnaxi-
BaTh CKJOHH Juub jo 6—8°%
B MecTHOCTSIX C [OJIOrOXOJ-
MHCTHIM pesbeoM 3po3Hf MPO-
HCXOOMT B BHAe poCTa OBpa-
roB H pABHOMEPHOro  CMbIBA
nous mo Beeii nosepxHoct. Ho
3TH TpOUeCCH HAYT CPaBHHTEJb-
HO MEJJIEHHO: BEpLIMHB OBparoB
00BIYHO NpOABHIraloTCs Ha
1-—3 M B rog. CMBIB peaKo YHO-
CHT TMOuYBY TNOJHOCTbIO OblCTpEe
yem 3a 30 Jger. [loxa naummus
yTpaTHT MJIONOPOJME, YyCrneBaer
CMEHHTbCA  llejioe  NOKOJIeHHe
semsenebies. JIoaH, 0COGEHHO
Haxomfichb B HYyXJe, PelKo 3any-
MBIBAIOTCE O TOM, UTO CJYYHTCSH
nocie uX cMepTH. A exeronHas
y6blIL [OUBBI MaJsio3aMeTHA. Ho
npowu  Beka, H  IIOCTENeHHO
MMJUJIHOHBL ~ FE€KTapoB  HEKOrZAa
IJIONOPOAHOH MNallHW MpeBpaTH-
Juch B OeCrJIONHBIE 3aeXxn H
Terlepb HMCMOJIBL3YIOTCS B Jyyluem
cnyuae kak GenHOe, MaJonpo-
AyKTHBHOE mNactbume. A  Tam,
rfle CMHITHe 3eMmJaH ellle o6pa6a-
THIBAIOTCS, OHH TPHHOCAT HH-
yTOXKHHE YpOXaH — B [Ba-ye-
THipe pasa Gosiee HH3KHe, UeM
co6upaloTcs ¢ HeCMbITHIX

B xome ucTopuH HauGoJee
GypHble BCIEIUKH 3PO3HH IpPOMC-
XONMJIM TaMm, rae ObICTPbIMH

TeMnamMu OCBauBaJHCb HOBbI€E

ueJuHHble 3eMygM B 3TOM OTHO-
UIeHWM THIIMYHBIM SIBJISIETCS NPH-
mep CIHIA. Bennkoe aBHXKeHHE
Ha 3anan u ocsoenue [laarto
npepuii B XIX u B Hauane
XX Beka OTKpplM TNepen Mpen-
NpUMMYNBLIMH aMePHKaHUAMH H
smurpanTaMu k3 EBponn He-
0o6bATHBIE, KaK Ka3asloCh, Mpo-
CTOpWl  TUVIOAOPOAHBIX  3eMeJlb
OHuH € KaAJHOCTHIO MPHHHMA-
JIIChb MX 3aXBaTHIBaTh W pacha-
xuBaTh. Kak HM BeJHKH OBbUIH
npepud, pPaBHHHHBIX OTKPHITHIX
npoctpaHcte He xBatajo. C mo-
pasuTenbHOH  GHICTPOTOH  GBUIH
BLIPYGJIeHBl M PacKOPYEBAHB! Jie-
ca; mJomanb, 3aHWMaBlUascs
MMM, B TOM YHC/JIe Ha CKJ/OHAX
Annanaveit u Apyrux rop, Onuia
pacnaxana. Oren HayKu 0 Gopb-
Ge c sposueii X X. DenHer rak
onucaj  NOCTeACTBHSA 3TOrO
«ocBoenusi»: «bespie obutatenu
5TOH HOBOH CTpaHHl B CBOEM
«3aBOEBaHMH  JIMKMX  MpOCT-
PaHCTB» M <IIOKOPeHuHu 3anana»
NocTaBWIM  MOTPACAIOLIMA  pe-
KOpA ONyCTOIIEHHWH M paspyuie-
Huii. Ha wMuanumonax  akpos
CKJIOHOB, HEKOrja  MOKPBITHIX
BEJIMKOJIENTHEIMH JlecaMH, ToyYBa
6blia CHeceHa MOBEPXHOCTHHIM
cmbiBoM. Oparu uspesanu 6o-
raThie 3eMyin. MHOTHe Yy4acCTKM

MJOCKHX PABHHH, Ha KOTOPHIX
Korna-To OYyHHO pOCJH  HH3KO-
pocabie MeCTHHe TPaBH, ObLIH

b4 \
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. TMOKPbITHl COpHSIKAMH WHJIH 3aHe-

ceHbl CHITYYHMH MecKaMH, TpH-
BelleHHHIMH B [BHXXeHHE BO Bpe-
MA MbUIBHBIX OGypb. UTo mnpuBe-
JO K CTOJb TpParHyeckuMm Ipe-
BpauleHusiM?  HauGosee obuast
NpUUMHA KPOETCs B JIOXKHOM
npeacTaBieHuH 06  H306MJIHH
cTpaHsl M Mude O Heucueprnae-
MOCTH  TPHPONHBIX  PecypcoB.
210 npencraBieHHe W MU} roc-
NOACTBOBaJM B TeueHHe MHOTHX
JNeT W elle BJAajelOT yMaMH He-
KOTOpHIX Jiofefi B HacTosilee
BpeMSI».

B 20-e romwl Hawero Beka
IBHXEHHe Ha 3anajg ynepJsoch
8 CxasucTele TOpH, B MYCTHIHH
Apu30HL, ¥ TNaXOTHONPHTONHHIE
3eMJH OKaszaluChb B OCHOBHOM
ucuepnaHbl. A uyepe3 HECKOJBKO
JieT Ha YyXKe OCBOEHHBIX 3eMJIsX
IefICTBUTENbHO NMPOHU30LIJA KaTa-
ctpoda. B 1934 ropy croxu-
JUCh  HeGnaronpusiTHble MOron-
Hole ycaoBus. Ilocne  suBHe#
HCKJ/IIOUHTENBHOM CHJIbI, BBI3BaB-
IHX HeObIBaNbifl CMBIB MOYB H
poCT OBparoB, HacCTymu1a 3acy-
Xa, MOPOAHBLIAsA MbLIbHBIE GypH.
Pacnaxanuble npepun GyKBaJib-
HO TNOAHSHCL Ha BO3ayx Ha
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MHJUTHOHAX reKkTapoB mouBa OEI-
Ja BHILYTa BMeCTe C TOCeBaMH,
naxe B ropojax JIOAH Tubam
OT yaylibsi. TOJbKO TOTAa CHO-
xBaTuaoce npapurensctso Coe-
nuneHsix LlTatoB ¥ OpraHu3o-
Bano cayx0y oxpansl nous. Ha-
yaJjach KpOMNOTJHBas, TsKejas
pa6ora 1Mo BOCCTAHOBJIEHHIO MO-
CTpajaBlUMX 3eMe/b H BBEJEHHIO
npeaynpefuTe/bHbIX ~ Mep  Ha
yLe/eBUInX.

XoTs M He B TaKuX pasMepax,
kak B CIIA, npouecch 3po3uH
¥ JgebasiuMH TNPOHCXONAT M Ha
repputopun  CCCP B Hawe
BpeMsl.

IMosorux BO3BHLILIEHHOCTEN
MHOoro B EBpormefickoii uacTu
CCCP, u HMEHHO OHH CTaJH
ouaramu 3posuu TaxoBw Cpen-
He-Pycckas, [puBosxckas,
Asoo-TTononbckasi ~ BO3BHILIEH-
Hoct, Jlon6acc, Bricokoe 3a-
BoJuKbe,  mpenropest  Kapnar,
KaBkaza u ¥Ypana. YcJOBHS,
cnoco6CTBYIOIIMEe 3pO3HH, CyIle-
CcTBYIOT M B A3HAaTCKOH 4acTH
CCCP, HanpuMep B NpeAropbsx
Antasi, HO ONACHOCTb DPa3BUTHS
3DO3MH cTana peajbHOH TOJBKO
B TNoCJeQHHe TONH, KOrma pac-
NaxaHHOCTb 3THX PaHOHOB PEe3KO
yBEJHUHIACH. Hccnenosanug
sposuonHoro otpsga Muerury-
ta reorpapuu u Hucruryra se-
ca AH CCCP nokasanu, yTo 3a
nepeeie 20 JeT CBOero Cyuuect-
BOBaHHS MHOTHe KOJIXO3Hl
Cpenne-Pycckoit u  IlpuBonx-
CKOil BO3BHIiLIEHHOCTEH MOTEPsiJIH
no 10 mamwHW M CEHOKOCOB
B pesyJbTaTe pOCTa OBPAaroB,
CcMBIBa TOYB, 3aWIeHHsi ToOiHM
OBDAXKHEIMH  BLIHOCAMH M  Bbl-
3BaHHOr0 3THM 3a6oJlauMBaHHsl.
OpmHa Manenbkas JlyraHckas
o6/1acTh HENABHO CMMcana B He-
ynobu oxono 100 thic. ra pa-
Hee [MJIONOPOAHBIX 3eMeNb, pas-
pyLIEHHbIX 33 MOC/Ae[HHe TOMibl.
B ornesnbHble rofbl GoJbliKe TO-
TepH MPHHOCHT BbIAyBaHHE TOU-
ol [lbiibHasi Gypsi, CBHPENCTBO-




HOBAA MOBEAA COBETCHOW HAYHM ¥ TEXHWHH

B cooTtBeTcTBMM ¢ NnaHOM cO3faHHs M OTPaboOTKM KOC.
MHUYecKMX Kopabnei nosbilleHHOro Beca 4 despans
1961 ropa Ha pacueTHyio TPaeKTopMio 6bin BbIBEACH TH-
Wenbl{ MCKYCCTBEHHbIM CNYTHMK 3emnu. Bec ero —
6483 «r. Papmotenemerpuueckas annapartypa, KOHTpoO-
nupyollas napamerpbl JNEMEHTOB KOHCTPYKUMM M anna-
parypul AnS TPAeKTOPHLIX M3MepeHuid, paborana Hop-
manbHo. 3afjauM, NMOCTABNEHHbIe 3anycKom, Gbinu suinon-

HeHbl ycnelwHo.

paBuas 26—27 anpeas 1928 ro-
na Ha lore EBpomneiickoi dacTh

Cowos3a, oxBatuna 40 MaH ra
¥ BHHecia B PyMBIHHIO H
IMosputy 19 MaH. M3  NOYBHL

Cunbible Gypu npouun Ha Ce-
pepioM KaBkase u IOxHO# Vk-
pauHe B MapTe — anpeJie
1960 ropa. Ha Gosbliux nJo-
WaAsfx OHM IMOBPEJHJIH MOCeBbl
M CHSJIH CJIOH TOYBHl TOJIIHHON
7—10 cM, a MecTaMmH, rae OHa
6blJ1a TOHKA, OOHAXKHJIW KaMeHH-
cTylo ropHywo nopoay. Beum 3a-
ChiNaHb N0BEPXY MHOTHe JIeCHble
nosochl M moctpoiiku. Ornoxe-
HMSl 0blM  PacrnpoCTPaHUIUCh
no HOxnoit Benopyccuu, 3anan-
HOli Ykpauns, Pvmbinuu i bosa-
rapuu.

O6wuit y6LITOK OT 3pO3MH H
nepnsuua no Bcemy Cotosy, mo
naHHbiM TTOUBEHHOTO HHCTHTYTa
AH CCCP, cocraBasier B cpel-
Hem okoso 50 Mapa. pyo6aeii
B TrOA.

CoBpeMeHHble MOLIHble CeJlb-
CKOXO035IHCTBeHHbIE MaLIHHBI
Npou3BOAAT TJyO6OKHe H3MeHe-
HMSI B CBOHCTBAaX IMOYBH, B ee
BOJHOM peXHMe H MHKpopeJibe-
¢e. OHu pnaloT HOBOE Hampas-
JleHHe eCTEeCTBEHHBLIM IIpoleccam,
NpOTEKAIIHM B MOYBE: CTOKY,
UCMapeHHU0 H BIOMTLIBAHWIO 3O-
IBl, [BHX:€HHIO B Heil coJiei, ne-
peHocy uYacTHIl MOYBbHl BETPOM.
Ho na usmeHeHHO# 06paGoTKoil
nouse 3TH IpolleCCH BCe XKe
NPONOMKAIOT MONAYHHATBCS 38KO-
HaM npupoabl. JlaBwu uM TOJ-
YyoK, YeJOBEK He BCerna MOXeT
MX BOBpeMsi OCTaHOBHThb. Mexuy

TeM HM3MEHEeHHsi NPUPOJHBLIX MPO-
ueccos non AeiictBueM o6pabot-
Kdu MOryT ObiTb W BpPEIHBIMH.

Maluussl B 3eMJIe[leIiM U Me-
NMOpalHK  TIPHHOCAT OFPOMHYIO
nosb3y M yxe MHOro pas obec-
MeynBask uejoBeKy nobeny Han
cruxuaMu. Ho, Haxomsick B py-
Kax  .lofell,, pasbuparoHXCa
TOJMLKO B HX MeXaHH3Me, HO He
B MexaHu3Me IPHPOAFLX TMPO-
11eCCOB, OHH HepeiKo MNPUHOCHIH
W Bpel, COpa3MepHbii WX MOLIM.
[Mpumepom MoXKeT OHTbH MaxoTa
BrOJb cKIoHa. OHa cmocoGCTBO-
BaJjia pasBUTHIO 3PO3U4 ellle B Te
BpeMeHa, Korja Maxaju Ha Jo-
wapsx. Ho tam, rae B TOM Xe
HanpapJeHHH TOpPOAOJKaNK TNa-
XaTb Iocsie TNepexofa Ha Tpak-
TOPHYIO [axXOTy, 3pO3Ust Pe3KO
YCHJMWJIACh, TaK KakK TPaKTOphl
ocraBasiiu 3a coGoit Gonee riy-
60KHe M JUJIHHHBIE  pasbeMHble
60po3fibl, B OoJiblIeH cTeneHH
KOHIEHTPHpYIOlHe CTOK W MpH-
nalimpe eMy HeObIBa/yl0 paHee
paspyLiuTesnbHyo cuiy. Pazbem-
Hble GOpO31bl TPAKTOPHHIX 3aro-
HOB TNpeBpailaloTcs B «3aro-
TOBKH» OBpAaroB

OcHoBHO# NpHHLUN 60pbOH €
3po3Heli COCTOMT B COXpaHeHHH
BJialrl OCalKOB Ha MOJSAX H ecTe-
CTBEHHBIX  KOPMOBBIX YTOABAX

BogosanepxaHue  [JOCTHraeT-
csi C MOMOILbI0 MeToaoB, 06ec-
[eYHBAIOLIUX XOpPOIUYI CTPYKTY-
py M BHICOKYIO BOAONpOHHLe-
MOCTb IOYBbLI: NMPaBUIBHONH 06Gpa
60TKH, MOYBOYIYOJI€HHS, BHeCe-
HHMSl JIOCTATOYHOTO KOJIHYeCTBa
ynoGpenuii, BBEAEHHs B CCBO-
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060pOT  MHOTOJIETHHX  3J18KO-
6060BbIX cMeceit. C no-
MONIbIO BCEX 3THX INPHEMOB

yayuliaercsi BOAOMPOHHIAEMOCThL

MoyBLl, a Ha IIYyTH CTOKa BO3-
OBUraioTcss OGeCUucCJeHHbIe Tpe-
NATCTBUA, 3aMeHsl e «CO-

JPAHHYIO IIKYpY» eCTeCTBEHHOTO
JepHOBOro mokposa. B 1o ke
BpeMsi B KayeCcTBe CHJIbHOIO 3a-
nacHoro cpeactBa  IepexBarta
CcTOKa Cco3jaercst rycras cetb
JIECHBIX MOJIOC, BHITSHYTHIX I10-
nepek ckjaoHa. Ha KpyThIX CKJIO-
Hax Mo/ Hape3aloTcs Y3KHMH
JIeHTaMH BJIOJib TOpH3OHTanell H
MeXJy HHMH BO3[BHraioTCsl BO-
JI03a[lepXKHBAOLIHe BaJIbl; TAKOMH
npueM Ha3blBaeTCsi JIEHTOYHBIM
semnenendeM. Haubonee cHiib-
HBIM CpPEeJCTBOM CJYXHT Teppa-
cupoBaHue CKJIOHOB. HakoHer,
B oBparax M Oankax MNpPOHU3BO-
JATCA CILUIOlIHOe obJsiecenue, co-
afaHkie WAOGHIbTPOB, [JIOTHH,
VKpEIJIEHHBIX MepenajgoB ¥ T. M.

Onuit nokasaJ, 4To HET TaKHMX
CKJIOHOB, KOTOphle HeJb3sl MHC-
MoJb30BaTh  AJ151  3eMJIeAesusl.
Ho uemM MeHee G6/1aronpusiTHBI
npuponHble YC/IOBHs, Tem GoJee
c/0XHBle Mepbl 6GOpbOBl C 3pO-
3Well MpPUXCOWTCS NPUHHMATD.

JlukBupgauuss SpO3MH  [OCTH-
raeTcsi coyeTaHueM arpoTexHuue-
CKHX, JIeCOMEJHOpDaTHBHHIX H
rHPOMEIHOPATHBHEIX MepOMnpHs-
tuil. Henn3si 3a6uiBaTh, YTO 3a-
muTa MOYB — BaXKHas, HO BCce
e Tno6oyHas Ledb, Crnoco6ceT-
ByIOIlAsl JIOCTHXKEHHIO TIJIaBHOH
HeJqn — O06ecreyeHuto BBICOKOH
H YCTOHYMBOH NPOU3BOAUTEJBHO-
cth 3emsd. IlostoMy Mesuopa-
Ms He [NOJKHA pacCMaTpPUBATh-
Csl OTAEJBHO OT OCHOBHBIX CEJlb-
CKOXO3SIHCTBEHHBIX  pa6oT. Best
chUcTeMa  XO3sIHCTBa  CTPOHUTCA
c yuetoM ocoGeHHOcTed (M onac-
HOCTefl) KaXJOro y4acTKa TaKuM
o6pa3oM, 4TOOBI NoOJy4YeHHe HaH-
Goabuieil NPOAYKLUHH CONPOBOXK~
A3N0Chb TOCTOSIHHLIM  TOBbILIE-
HUEM MJOJOPOJHMS TNOYBBL

Pa6otel no yxoay 3a 3emJeit
Mo3BOJISIIOT ~ NOCTHraTh  Cpasy
nByx uesefi: cOepeub Ha NOJAX
BOLY, HYXHYI0 [Jsi pacTeHui,
H He MO3BOJIUTH BOJE M BeTpPy
yHectu ¢ coGoii mouBy. Ycrex
B 3TOM fese TpeGyeT O6O/BILIOrO
Tpyna u cpenct. Ho rnasHoe —
oH TpeGyeT JOOGBH K 3eMue, 3a-
60TH O Hell. 3eMast HHKOrga He
ocTaeTcss B AOJTYy M TPYA BO3-
Bpailaer Cropuued.

COJTHUE-INH3A

O Tom, uto korpa-Hubyps mBuratenm MmoxHo Gyper nutate
sHepruei COKYCMpOBaHHbIX PAAMOBOMNH, Nucan elle B CBoe Bpe-
ms npogpeccop I. Babar («tOT» Ne 5, 1960 r.). MowHocte nepe-
parouleli CTaHUMM MOXHO B MpuHuMne cpenate cKonb  YrOAHO
6onbwoit. Ho utobbl nuTate 3Hepruer PaAMoOBONH OuYeHb OTAaneH-
Hble YCTaHOBKM, noHapobunuce 6bl rpomaaHbie pedneKTopbi-aH-
teHHbl. AMepukaHey M. Bunnuuckuit  npepnoxun  ¢okycuposatek
paauonyum BbICOKOW 3Hepruu ¢ nomouysio... ConHua. Takas «nuH-
3a» morna Bl OTNMUHO, MO €ro pacuetam, nuTats 3Hepruei Gyay-
wme 3se3gonetsl (CM. nepeyio cTpaHuiy OBNOXKM).
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HO A bBICOTA

Ha Hune-TarunbckoM 3aBofe NNacTMacC Uex, B KOTOPOM BapsT
(peHonoopManbAermaHylo CMONy, 3aHMMaeTr 4eTtblpe 3Taa.
Ha OAHOM M3 HMX BLITAHYNUCb B ANMHHYIOD «HWUTKY» BapoOuHble KOT-
nbi, cocrasnsiowmue Barapen. Bosne kotnos TO M Aeno OCT3HABNMU-
BaloTCA onepatopbl. [1pUXOAMTCA 4YacTO 3aMepsiTb Temneparypy,
yBENnuuMBaTL MM YMeHblLaTb MoAady rpetowiero napa. CaMbii OT-
BETCTBEHHbLIN MOMEHT HacTynmaeT, korfa cmech 3akunut. Ecnm cmecs
nepeBapuTCs — MONYYMTC RPOAYKT HM3KOFO KadecTsa.

Ho Botr cmona rovoea. [lpexpae Bcero ee HaAO NpPOCYLWMTL.
Uanuuiek KmOKOCTM YRANsSETCs B TeX JKe BaPOUHBIX KOTNax.

MpocyweHHbiin npoaykT Hapo oxnaaute. Ero Beinusaior Ha npo-
TMBHYM, CHab)XKeHHble [ABOMHLIM AHOM, B KOTOPOM UMPKynupyet
xonoaHas Bopa. locnie OCTLIBAHWA TONCTBIM CNOM CMONLL, He yCTy-
naiowieli B TBEPAOCTM HyryHy, APOBAT BPy4HYIO KyBanpamw.

He nymaiite, uto Tak paboTaioT TONbKO Ha 3TOom 3asofe. Bo scem
MMPE MPMHATA MMEHHO 3Ta TEXHONOrus, TECHO CBA3aHHas c cyuie-
CTBYIOLMMM annapataMu nepuoAnyHecKoro AeNCTBUA, TPYAHO noa-
OalOWMMMUCA  aBTOMATH3ALIMK.

Ho cerogHs Ha HuwHe-Tarunbckom 3asofle nnacrmacc psAom co
crapbiM OBOpYAOBAHMEM W CTapO¥, HECOBEPLUEHHON TexHonoruewn
neiicTByeT HOBAs NWHWSA, PACMONOMKMBLUASCS HA OAHOM 3Tae.

Hebonbiuoe coopykeHHe (PEaKUMOHHA KONOHHA NPOMBbILINEH-
HOrO Tuna mmeeT & M BbICOTBI M | M B AMAMeTPE) 3aMeHuno He-
CKONBbKO FPOMO3AKMX BapoOuYHbIX KOTnos. B komoHHe npoucxoaut
tonbko Bapka npopykta. Cbipbe 3arpyaetcs B BePXHIOIO CEKLMIO
(scero ux uetnipe). Kak Tonbko npopykt 3anonHut ee, OH MO Ha-
Py*HbIM TPYBKaM, COEAMHAIOWMM CeKUMM, HauHeT neperekats
B HwmxHioto. Cywat NPoAyKT B APYrom annapare.

Mop BAMAHMEM KaTanM3aTOPOB M BLICOKOM TemnepaTypbl B peak-
LLMOHHOMN KONOHHe NpoOTeKaeT peakuus nonukoHaencaumn (cm. HOT
No 10 3a 1958 r.), B pesynutate KOTOpOW OBpasyercs MOnRMMEpHLIR
matepuan — cmona. M3 HukHel (4-i) cekuun nNpOAYKT nepexoaut
B cernapatop, rAe OT Hero OTAenstoT NPUMEcH.

AsToMatuka ocsoboguna OT Heob6XoAMMOCTM AO3MPOBATL Chipbe.
Paboty niopeit Bemnonustor 6Gonee 6uicTpo M TOUHO npubopbl M
MexaHuambl. HenpepsiBHblit npouecc no3sonsier o6xoanTbCsi OAHMM
onepaTtopom M OAHMM aNMNapaT4UKOM.

— A kak obctout peno c cytukoir?

— [lnn 3TOW LenM, — OTBETMNM MHXKEHepbl, — Mbi  npucrnocobunu
TennoobMeHHHMK,

Hoebiii TennooBmeHHMK cHabxen cbeMHOM Kpbiwkoi. Crout ee
nogHsaTh, Kak OBHawaetcs TpyBHas pelweTka ¢ NepeToKamMu-BbIBO-
[aMM, MrPaIOWMMK  PONb  COEAMHMTENLHBIX Kanauew. Mpu Ttakokn
KOHCTPYKUMM 4enosek nonyuaeT AOCTYn KO BCeH cucteme Tpyb.
Ecnm cmona ux 3abbeT, TPYOKM MOMHO OUMCTUTL € NMOMOULBIO Apenu.

Tak e OCTPOYMHO PELWMNM Tarunbubl W 3afayy OXnaxaeHus
cmon. OHu OTKasanucks OT ANMTENLHOTO Manonpou3BOAUTENLHOro
npouecca — pasnuBa cMonbl Ha npotushu. lopsuas cTpys, seiTe-
kalowas M3 TtennoobmeHHuka, na-
[aeT Ha NOBEPXHOCTb HenpepbIBHO
BPALLAIOLLErOCS Banka, HanonosuHy
norpyeHHoro B BoOAy. XonoaHas

BOla nNojaercs u B NonocCTtb Banka




Hap Bankom yctaHoeneH or=
paHuumTens,  pacnpepensiowmi
cMony paBHOMEPHBIM  TOHKMM
cnoeM no Bcel MOBEPXHOCTM
panka. OxnaxpeHHas cMmona
cpe3aeTcs C BanKa HOMOM.

HenpepbisHbiii  npouecc npo-
ussoacTea peHonogopmansae-
rugHelx cmon paspabortaH WH-
weHepamn [Metrpom Cepreesu-
yem MeanoseiM U Bnagumupom
Muxaninoenuem [leMKMHBIM.

CeMureTHUM nnaH NpeaycMaTpuBaeT Pe3Koe yBenuueHue BbiNyCKa
¢deHonogpopmanbAerniHbiIX CcMon. KoHeuHo, MOMHO 6bINO NOMTM NO
NMHUM CTPOUTENBLCTBA HOBBIX MPOU3BOACTBEHHLIX NNoOWaAen, HO MO-
nogele NaTpuoOTbl OTBEPriM 3TOT NyTh. OHu BCTYNUNM B COMO3 C Ha-
yKOM. 3HEKOMSACb C NUTEPAaTypoOM, y3Hanu O TeOpuM HeNpepbIBHOIrO
npouecca NpoOW3BOACTBa CMON M nnactmacc. AsTop 3TOM Teopwuw,
AokTOp TexHuueckux Hayk A. H. Jlesun, pykosogurens kadpenpsl
B MOCKOBCKOM MHCTMTYTE XMMMWUYECKOTO MALIMHOCTPOEHMs, YCTa-
HOBMN pPsf 33KOHOMEPHOCTEM, KOTOPbLIM MOAUMHSAIOTCS MONMMep-
Hble Mmatepuansi. OH paspabortan cxemy HenpepbiBHOro npouecca
M KOHCTPYKUMIO annapaTtypbl ANs KOHAEHCauuu cMon.

COMEPHUK MOJIKBAEHA W BOJIbdPAMA

Bce 3HaT, 4TO NpH nepepaGoTKe HaMEHHOro YrfiA U rOPKUHMX
cnaHues o6pa3yeTcA pAf UeHHbIX BewecTB. Ho Mbl HOCHemcs
TONbHO ABYX — cheHONa W METHNOBOro cnupta. HeounuwieHHbIH dhe-
HON — KPHCTannbl KPacWBoro po3oBoro useta. MeTHNOBbLIK cNHPT —
MMUAKOCTb. XHMHHKM MNPEBPaWdIOT CNUPT B ras — dopManbperug,
XOpOLWIO pacTBOPAIOWHIACA B Boge, nocne uero obpasyeTcA Hosoe
seuwiecTBo — chopmanuH. IJta OGecuBeTHasm MHAHOCTL o6napaetr pe3-
HHWM 3anaxom.

dopmanuH MoOMeT MpeTepneTb AanbHedlwMe npespauwjeHna. Ecnwu
COeiHHKNTL MONEHY/Nbl 3TOHW MHAXOCTH B qe;oquu, nony4YuTCA HOBOE
BeujecTBo — opmanbgerngHaa cMona.
fIPUTOTOBJIEHUE @OPM BPYYHYI0 Ewe 3ameuaTenbHee ApYrHe CMOnbi, HO-
TOopble nony4awT M3 c¢eHona U chopma-
nuHa., OxnampeHHble, OHH npHobGpeTaloT

TBEPAOCTb YyryHa.

C HampabiM rofgoM OTHPbLIBAIOTCA BCe
Gonee YypAWBHTENbHble 0ONacTH npuMe-
41€HUA heHoNodopManbaerHAHbIX CMON —
3TUX  BBICOHHUX nonumepoB, o6nac-
TH, O HOTOpPbIX He 3HAT elwe pawe
M.HOTHE HHIKeHepbl.

Kto O6biBan B nWTEeHHOW, TOT BHAen,
HaK paGoTtawT dopMoBuHKH. HX maTe-
pHan — KBapueBbiH necoH. U3 Hero Ha-
A0 cpenatb hopMy, HOTOPYIO 3aNONHHT
MHUAKWA MmeTann. Tak nony4awT OTAMS-
KH.

MecuyaHan, WNKW, HaK FOBOPAT NHTEH-
WHWKK, 3eMnfAHan, ¢dopma CRYMWT BCe-
ro ogHH pas, a cpenatb ee He TaK-TO
npocto. @opMmoBHa — Gonblioe, CNOMHOE
HCHyccTBO, Tpebyloujee NOBHHUX PyK W
MeTHoro rnasa. HKauyecTBO OTAMBKH BO
{Imrp ~ MHOrOM 3aBHCHT OT MCHyccTBa chopmoB-
= wHHa., CoBceM ewe HegaBHO Mbl He

WTAMMOBKA
¢ 0PM
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B cooe spems Teopuel, paspaboTaHHOR 3TMM yueHbiM, 3EMHTepe-
coBanuce pykosoautenu HayuHo-uccnepoBaTensckoro  MHCTMTYTa
ANacTMacc, rfie Ha ONbLITHOW YCTAHOBKE HeMpPEPLIBHOrO MeMCcTBMA
6binu nonyueHsl KapbuuMaHble CMONLI M Knew.

Ouepenr 6bina 3a eHonogopmanbheruansiMu  cmonamu  Ho
B MHCTMTYTE MNACTMacc € 3TOM 3apauei He ChpaBMiIUCh.

Mo HacTosHUIO NPOM3BOACTBEHHMKOB PEaKUMOHHAs KONOHHAa Co-
Bepwuna nyTewecTsue — nepeexana u3 Mockebl Ha Ypan. Bckope
B Hel Bbina nonyueHa BLICOKOKAWeCTBEHHas cmona. Matemartuueckasn
Teopus Monyuuna Ha MPaKTMKe MONHOE MOATBEPXKAEHME.

Taruabubl CTONKHYAMCb, KOHEYHO, ¢ BONbLWMMM TPYAHOCTAMM.
B KOnoOHHEe OCYWECTBAANACL Nuillb OfHa CTaAMS HENpepbiBHOro npo-
uecca, a ux 6bino Tpu. JloAM, MeuTaBliMe O NONHOM ABTOMATM3ALUM,
HE MOFNM MMPMTLCS C OTCTanbiMM CNOCO6aMMU CYLUKM M OXNaXMAeHus.
Musue Tpe6osana Hoeoro, Bonee coBepieHHoro obopygposaHus.
Tak nNOSBMNMCL annapaTbl, NErKO BKIOUYMBLUMECA B HeEMpPepbIBHbIN
npouecc, AONONHMBILUME M 3aBepLUMBLUME €ro.

3a co3paHue M NPOMBILLNEHHOE OCBOSHME HenpepbiBHOrO Me-
TOAa NPOU3BOACTBA (peHONopopManbAeruiHbIX cMon N. C. UsaHos,
B. M. Oemrmun, M. C. Axymun, C. Bb. Beixoscxuit, A. H. Jlesun,
B. . MeneHTbes npepcTaBneHbl Ha couckarue JleHUHCKOW npemun
1961 ropa.

r. ANOBA

Mornn ceGe NPEACTaBHTb, 4YTO 3eMAfAHble OPMbI, HOTOpPbie HCHOHH
AeNanucb BPYUHYIO, HauYHYT BbipabaTbiBaTbCA MeXaHH3MaMH. A ceruvac
3To BpeMA yMe HacTynuno. Ha HeEHOTOPbIX MaLUHMHOCTPOWTENbHbIX 3a-
BOpax yme cerogHA (POPMOBHY MPOHU3BOAAT Npecchbi.

Matepnan AnA 3THX 3eMAAHbIX ()OPM TFOTOBAT TaH: HBapueBbii
MecoK CMeELUHBAOT C pacnnaBfeHHOM CMONOH, HOTOPaA CHNeHBaeT
BCe necuHMHKHW. MonyuyaeTcAa cBoeoGpa3HaAs nNNacTHYECHAaA Macca, Ha-
CTONbHO NNACTHYHAA, YTO M3 Hee MOMHO BbIJaBIMBaTb H3ACNHA Aa-
e cnomuoit hopmbi. Mocne oOcTbiBAaHMA CMOna 3aTeeppeBaeT —
CTeHHa 3eMNAHOM (POpMbi HANOMMHAaeT 4HepcTBYIO HOPHKY. OTcoga w
BO3ZHHHKNO Ha3BaHHe «HOPHOBOE NHTbe».

HKopHoBOoe nHTbe ABHAOCL NOANHHHOM TeXHHYECHOH pesonioyrer
B nuTediHom Rene. UCHOHHAA DYUYHaA cnepauws nepesegeHa Ha No-
ToK. Mpecc, ob6cnymuBaemblit OAHWUM 4enoBeKoM, BbiNonHAeT pabGe-
Ty HeCHONbHHUX (hOPMOBLLHHOB.

Mbi yme roBopHnau, uto cheHonodopMmannferngHas cmona  He
ycTynaeT B TBePAOCTH 4yryHy. Mo3atomy NHUTEALWMHKH CMOrfKH WHC-
nonb3oBaTh €e U ANA GopbObl ¢ GpaKom.

Cny4aeTCA, 4TO BbiHYTaA W3 3@MNAHOM hopMbl OTNHBHA wWMeeT
HapyMHbie fiepeHTbl: TPeUHHbl, PAKOBHHbI.

PaHbllle TaKWe peTanu OpaHoBanW W OTNPABNANKH Ha nepennasHy.
A Tenepb NOCTYNalOT rOpasfo Mpolje: CMELMBAIOT C MMUQHOW CMO-
noii MeTannHuecHHe OMMNKH, NONYHAKT NNACTHUHYIO Maccy, HOTo-
PO# NOKPbLIBAIOT HEPOBHY!O rMOBEepXHOCTh. Horpa mMacca 3acTbiHeT,
feTanb MoMHO 06pabaTbiBaTbh TaK, CNOBHO OHA UE/IHHOM HYryHHas.
MoBepXxHOCTL ee OTNHYHO wWwhKUdyeTcA M nonHpyerca. Ho Taxo#M
MeTos NPHMMEHWM NHLIbL B TOM Chyuvae, ecnu 6paK nNUTbA He CKa-
3bIBaeTCA Ha NPOYHOCTH H3AENHA.

Mbl He paccHasanu euje o deHonnactax Llenoe CeMeHCTBO 3ITHX
maTepHanos nony€aioT M3 ceHonodopmanbgernaHeix cmon. Hexoro-
pbie eHoNNacTbl 3acCTaBHIW METanNypros NPH3HaTe KX NPeBOCXOA-
CTBO Haf CaMblMH TYronnasKWMHK MeTtannamu. Bo3bMmem AnAa npu-
mepa MonubgeH Mnu Bonbthpam. CToAT HarpeTe HMX A0 2,5 TbICRYH
rpagycoB, HKaK 3TH MeTannbl NepexofAT B MH'iAHOe coCToAHHe.
A Tenepb NpeAcTaBbTe, HTO fAeTanb M3 3TOro Matepwana nonana
B Tanoe NONoOMeHHe, HOrAa TeMnepaTypa Ha KopoTHoe BpeMA MoOA-
HANACb A0 HECHONBLKHUX ThICAY rpaAvcos BbiAEepPHHUT nu oHa Ta-
Koe wucnbitaHHe? HKoHeuHO, HeT. A BOT heHONNacTbl BbLIXORAT H3
Hero, COXpaHWB NPEKHIOK (iICpMYy.
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«KPbIWWA MHPA» BE3 «HE-
BECHOI0O MPAKA», B3arnssnuTe,
C HaKWM BHHMAaHWEM cinyllawT

TU6eTCKUEe WHONMbHHUKKW CBOW FO-
noca, 3anWCcaHHbie Ha MarHuT-
Hylo neHTy. HepaBHo 3pech, Ha
«Kpbilwle mMwupa», rocnogcTeoBa-
NW TONLHKO PEeNUruA W roronos-
Haa Ge3rpamoTtHocTtb, Ho nocne
Toro Kak TubGer crtan aBTOHOM-
HoH ob6nactbio HKwuraiickon Ha-
poaHo#n Pecny6nuK1, npou3o-
wnu Gonbwine wu3meHeHun. [e-

pen HaceneHHWEM OTHPbinach CBO-
GopHan
K cBeTy.

Aopora K  KynbType,
Cetiuac 3gecb Yy4aTca

MoaBunucob
KHHUrM, UWHONbI, MeAHLHHCHOEe
o6cnyuBavve u T. n. Cospe-
MeHHaa TeXHHKA TOoMe npHwna
ciopa. «Yypeca» 6YARAHMHCKHUX
LePHKOBHUKOB PAacCCeUBAlOTCA nNe-
pea uyfecamH TexXHHYECHOTro H
HayyHoro nporpecca. Horpa atum
ManbIWK CTaHyT  B2DOCNbIMH,
OHH, O6bITb MOMeT, camu 6GyayT
CTPOMTbL CNOMHble MALLUMHbLI U an-

napartbl.

NEHA NMPENOTBPALLAET
ABHAKATACTPOODY. Ecnun Yy
camMonera nepefi NocagHowm «za-
eno» WaccH H HYMHO npusem-
nutTbca dlo3ennArem, BO3HHKaeT

AeTH U B3pocsbie.

C namu .inamepunoe

Gonbwan
Ana wu3bexaHua ero B AHMAHHK

ornacHocTb  norapa.
paspa6oTanuM yCTaHOBHKY, HOTO-
pas B TeudenHue 30 MHUHYT nocne
nony4YyeHuAa curHana Gepcreua
C camoneTa nMoOHKpbiBaeT noca-
[OYHYIO [OPOMKY C/OEM OrHe-
racAuwei neHbl WHUpUHO©O 27 H
AanvHowo 900 M,
AJPOCAHHU-TNHCCEP nocTpo-
UN OfWH ATMOHCKHUH HOHCTPYK-
TOop. OHKM MoryT nnbITL NO BOAE
€ GONbLIOM CHOPOCTBLIO MW OT-
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NHUYHO CKONL3WUTb Mo NbARY HIH

cHery. Pynesoe ynpasnexue
YCTPOEHO TaK e, KaK y camo-
nera. OHo o6ecrieunBaeT Xxopo-

Wyl MaHeBpeHHOCTb. A3poca-
HU-TNUccep oO4YeHb YROGHBLI pgnA
MONAPHbLIX CTPaH.

K BOMPOCY O [MOJIOMH-
TENbHbIX _MOUHAX KOPOB.
AnrnnuyaHka-cpepmepita Hopa
PIHOHCTOH eefHEeBHO BbLIBO3WT
Ha nyr crapbiv fMy3blKanbHbIR

HMHCTPYMEHT M Wrpaet Ha Hem
anA_Kopos. Mo ee yTBeprpaeHHio,
YAOA MONOKa nocne 3TOro yBenH-
ununca Ha 20%.




HCKONAEMAR METANNYP-
rva CEropHA. Cranennasuib-
Hafn npoMmblilsieHHocTb  HOMmHOM

Pope3nn (AcdpuKa) ocHauleHa
no rnocnefHeMy CNoBY TeXHHKH.
Ho npuvHagneMwT oOHa aHrnun-
CKHMM  HanMuTanucram, HKoTopbie
npuceausatoT ce6e Bce NpHbbinu,
HCroNb3yA MecTHble MHHepanb-
Hble GorarcTtBa, He [AONYCHAaWT
acbprUHaHCKoe HaceneHWe K HBa-
nucduyMpoBaHHbim pabotam, fep-
AT MX B HulleTe, ronofje H
nonHoA HerpamoTtHocTH. MecT-
HOe HaceneHHWe ANA CBOWX  NO-
Tpe6HOCTEeH A0 cHx nop Aobbisa-
eT Keneso TaK e, HKaK 3To fAe-
nanu ux nNpegKH  MHOro-MHOro
BEKOB Ha3aj — MPUMHUTUBHEHLIHM
cnoco6Gom.

TENEBH30P HA KOHYHKE
BYPA. YexocCnoBaLHKHi HHIKEHeP
M. Kpaiuux (poTe BHH3Y)
uzobpen TeneBU3IUOHHBLIA «30HA»
anA wvudepmaurMH O nepecexae-
MbiX TOPOAHBbIX CNOAX NPK pas-
BefjloMHOM 6ypeHHH. 3TOo cneyu-
anbHO  CHOHCTPYHpPOBAHHaA LH-
NHHApHUYeCRanA TeneBU3UOHHAA
Hamepa, MNpUKPenneHHaa K 6y-
posoi  wTaHre. H3o6pameHHs,
BOCNPUHHMAEMbie  TeNeKAMEpPOW,
nepefalroTCcA Ha 3Kpan. Moka uTo
6yp, OCHAUW\EHHbI  TeNneBU3HOH-
HOWM HKamepoW, MOMHO OnycKaTb
po rny6unbl 250 m. OpgHako no-
CNne HEeKOoTOpblX YCOBEPLUEHCTBO-
BaHHWI ero MoOMHO OGypeT MCnonb-
3oBaTb M Ha rny6uxe 1500 m.

A ————

ABTOMOBHINIbHbLIR CHAJNIOM.
E3y ¢ npensaTCTBUAMH YCTPOHM-
na nonuuyua ropopga Kopx B Hp-
NaHAvK, 3TO NMPHWOCL CcAenaThb
NOTOMY, 4YTO MOCT OYEHb Y3KHH
M, HECMOTPR Ha 3anpeujeHHe
6bICTPOH e3bl, wWothepbl-NUXadK
MPORO/MKANK e34HUTh C GoNblWoOH
CHOpOCTbIO, yto npuBoaxno
H HECHACTHbIM Cny4aAM.
ABTOMOBHIb PABOTAET
HA... ANRENbCHHOBOM COKE.
OKa3sbiBaeTcA, K 0O6biyHOMy G6eH-
3MHY aBTOMOGH/IbHbIA [BHraTenb
Gonee nNpoMop/ne, YeM K.
anenbCHHOBOMY COHY.

HepaBHO rpynna npegnpHHM-
4UBbIX aMepHHaHLeB, BEpOATHO
B UeNAX PeHNamMHOW LYMHXH,
B 6aKk pgBMraTens  asTOMOGHNA
«PoBep» 3anpaBuna Bmecto 6eH-
3uHa... NPOAYKT neperoHKn
anenbCMHOBOro coHa € HeGonb-
woft Ao6GaBHOHW aHTHAETOHALHMOH-
HOM MHAHOCTH W cTana pasbes-
matb no Hbio-Hopry. CobGc.sen-
HO, ¢haKT He oOuYeHb YAHBHTENb-
Hbiit, TaK KaK [JaBHO Yyme G6bino
AOKA3aHO, 4YTO AaBTOMOOGHNbHLIN
ABMratens MoMeT pa6Gorats  Ha
cnupTe, MNONYHeHHOM H3 pPYKTO-
BOro COHKa.

ABTomobunb «PoBep» pacxogo-
gan Ha 100 KM npo6era 12,8 n
«anenbCHHOBOro COKa», B TO Bpe-
MA KaK 6eH3MHa HA TO e pac-
CTOAHHEe OH nomupaet 16,1 n.
Magkaa Ao ceHcauuu Gypiyas-
HaA npecca nocnewunna 3afaBHUTH,
4YTO anenbCHHbI  CMOFY~ 3ama?-
HUTb HedpTb. CKpomHO 6bin ony-
weH nuib TOT (PaKT (coBceM «He-
3HAYMTENbHbIN>), YTO CTOMUMOCTb
3aTpayeHHbIX anenbCHHOB  npe-
Bbillana CTOUMOCTb 6eH3HHa

nouTtH B... 1 000 pas!
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J eTaAIOMHI Barom

Opuit  AKOBNEB

Cnymun Ha Ropore JMene3aHow
PaboTHHK, ANA Aena rnonesHbid, —
O6bIyHbI  BaroH,
NpHBbLIYHbIK BaroH,
Koneca,
MoAHOMKH
H MHOro OKOH.

MonBeKa oOH NPOMHI.
H urto e B wutore?
Xopun oH Bcergpa

Mo ene3Hol pAopore

Bcio H3Hb OTHOCHIICA
K uucny ocCTOpPOMHbIX
U cnywanca cTpenok
Hene3aHofopOMHHBIX.

fAepan Harotose
B nyTtu Topmo3a.
C nouteHbem cMmoTpen
Csetochopam B rnasa.

Ho uTo-TO CnyuyHnoce

C 06bl4HbIM BaroHom —
‘OH Hauan wenTtaTb
«CBoMM OpatbAM 3eNeHbiM:

— Xouy nosupaaTtb A
Mopsa H nNYCTbIHH,

‘Xouy nob6biBaThb

Ha apKTHYecKOW nbAuWHe.
Nna ARanbHUX nonetos

‘7 4yBCTBYIO CHAbl...

‘B3pOXHYNH BaroHbi:
— Befib Tbl e 6GecHpbinbIiA,

‘W ¥pUKHYna Bchepf BOAOKauKa:
— Y pawero 6para ropaukal

A rTpenka ckasana:
— A Bmur
Nocrasnio GonbHOro B TYMNHK.

Ho payYHbId BaroH
Bbin YyNpAMbIM BaroHom,
OH KaK-TO B NYyTH
MoApYHHUACA € YUEHbIM.

'Ha CKYYHYI }KH3Hb BCIO Ropory
On ceToBan,

H BOT UTO YHeHbiH emy
NocoseTosan:
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— Ha o6nake Genom
He pepmutca wnana,
MU penbca 6bl ¢ Heba
MrHoBeHHO Yynana,

Ho ecnu ¢ BO3AyWHbIM BHHTOM
NOAPYHHUTLCA

To MomHo 6Ge3 ycTtanu

B HebGe KpPYMHUTbCA.

U BOT UTO chy4YHNoOCb
Co cTapbiM BaroHom:
OT noe3pa OH
OTuenuncs co 3BOHOM.

0 penbcax 3abwuiB,
OH powen po oTKoca.
H Bapyr ot 3emnu
OTopBanucb HKoneca.

TyauT naposo3:
— OH cefiuac pa3sobvercal

Henpaspa!
OH B Hebo,
Kak ntuua,
B3osbeTcA.

Bce Bbile MW Bbille

C ryaeHbem U neHbeMm
OH B He6o nones,

KaK no cHHUM CTYM2HAM

Netutr Hag nnardopMoOM
Hene3HO[OPOIHON,
JleTuT € naccaHpamH,
A He TOPOMHHIA,

OGbIYHbIA BaroH,
NpuBbIUHbIIA BaroH.
A Hy, cocuuTanTe-Ha,
CHONbKO OKOH?

Botr TONbKO MOAHOMEK
He BWIXY A 4TO-TO.
MNoAHOMKK emy

He HYMHBI AnA nonera

NetuT oH no Genomy ceety,
FnaguT C BbICOTbI Ha NnaHeTty.
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Aneer Hupnuu,

H GeneetT u3BecTKa.
Ho TonbKo Ha cTPOMKe
CeropHa 3arBo3pKa:
HcrnopTHncAa HpaH.

H Ha BepxHHi ITam
TAmenbie 6Ganku

Hukak He nopawb!

Ho nossBunca B HeGe Bapyr
JNleTalowmii BaroH
H onycTuUn enesHbid KpPIOK
HeToponnuBo oH.

H, Kak npocTyl nanky,
NMopHAn ctanbHyw 6anwy.
Kpuuar ctpoutenu: — Ypal!
BUHT 3anen:
— Mue B nytb nopa!

* ¥ ¥

A Ha mope KaTep
CHrHanUT TPeBOMHO:
— bBeH3WH Ha wucxope,
MHe nnbiITb HEBO3MOMHO.
MHe Hapo
BeH3uny!
MHe Hapo
BeH3uHy!

Ho B Mope HHUKaK

He nouwnete Ape3nHy.
A ecnu BaroH
Hayuunca nerartsb,

To BbIPY4YHUTb Katep
BaroHy noa crartb.

OT BeTpa BaroH
HaknoHnseTcAa Hoco,
Moutn Hap BonHamMH
MoBucnu Koneca.

OH malleT BUHTOM,

KaK HpbINOM CTPEHO3WHbIM, —
H wampy Hopabnb

YTonser GeH3HHOM.

* ¥ ¥

OT YepHoro mopsa
Bo bBenoro mopsa
JletaeT 3HAKOMBIA BaroH
Ha npocTtope.

Tenepb He MOXOM OH
Ha cTapbiit BaroH:

HKoneca,

NoaHOMKKU
H MHOrO OKOH...

OH npuHAN B pAopore

CurHanbl TpeBOrH:

«Ha nbanHe oTOpBaHHOM
Tpu pbibGaka.
Kpenumcs,

Haem nomowyu.
Husbr noka!»

3acTUnaloT NNOTHO OKHa
Boilorn Genoie BONoKHa.
BeBepx G6pocaet BepTonerT,
BHH3 OGpocaet BepToner

A BHH3Y nonepemMeHHo
To BoOAa,
To MecTHUW neAf.

Fne-to Tam nocepepuHe
Pbi6aKn Ha NOMHKON NbAHHe
OBoe cytok 6Ge3 eabl
B oKpyeHuH BoAabl,

«CHOpOX MOMOLULbLIO»  BO3[YLLUHOW
Cran ceruac BaroH nOCHYLWHbIH.
JNlerkuit Tpan Ha nep 6pocaer,
Pbi6aKoB BaroH cnacaer

— TpyaHo 6bino?
He 6Gepa!
A rotoe nomous Bcerpa!

* ¥ ok

TaemHbiid noxap.
MNaxHeT BeTep ropesnbim.
CKamuTe, 4TO Aenartb
NoxapHuKam cmenbim?
B Tairy He npobparscsa
MomapHbLIM MawuHaMm,
OroHb nojcTynaer

K cocHOBbIM BepulHHaM.

Ho TYT NOABHACA 3HaKOMbIH
BaroH.

FfotoB, ecnH Hapo, netetb OH
B oroHs!

OH pgenan HKoraa-to
Apyryto pa6oTy:

Bo3un naccamupos
Ha pauy B cy66orty.

Ho cran oH netyuei
MoapHOH MaLIWHOW

A war y rnomapHoH MalWHbI —
ApPLWIHHHBLIA,

BbICOKHE COCHbI y¥e He ropAT:
Ciopa cBoeBpeMeHHO npUGLIN
OTPRAA

YcTansifi BaroH

B uyepHoO# cake

H B KonoTwu.
Bpauwjalotca MeaneHHo
CunbHbie nonacTH.

Ce#tyac OTAOXHYTb Obl
HemHoro Barony,

Ho ponmeH OH CpoO4HO
Momoub nouYTaANLOHY

H poneH K GonbHOMY
DoctaButs Bpaua,

H npuHAT curHan,
Y7o neruT capanua.

HoHeuHo, cnoKonHe#
H, mormeT, nonesHo
BaroHy cnyMuTs

Ha popore enesHor

MeuyypKOH ABIMHUTL,
He cpaBaacb mopo3aia
NMocnywHo 6Gexarb
33 cBOMM NapPoOBO30OM

23



Ho, BHAHO, XxapaKTtep
HHoit y BaroHa:

OH penbcbl CMeHWUN

Ha npocTtop HeGocKnoHa.

OH B HOBOHM paGoTte
Haxoaut pe3oH.

OH C NTHUAMH APYHT,
XoTA v BaroH.

EM} roBopAT:

— OTgoxHyn Obi Tbi, Apyr!
Cnetan 6bl, RONYCTHM,
Be3z rpysa Ha or.

XoTAa Obl pa3ok
Mpusemnunca Ha NAAMN,
NMorven 6bl Ha coOfHbIWKe
CBo# rozensam.

— Hy Her, — oTBeuaer
NpunemHbiA BaroH.
— K uemy 2ato penatb
TaKo#i neperoH?
Yero 3T0 KaputbcAa 6yay
B Mape?

Xouy no6biBaTh Ha

KpemneBcKom pasope!

* ok %

CmorpurTe,

CmoTtpuTe,
CmorpuTte, ToBapuliu!
BaroH Hap MocKeoit
MoABHACA neTa:oWHH.

Mponnbln Hap cTeHOM

H Hag nnowaabio rnaeHoM
H cTan, Kak Ha nudbre,
CnycKaTbcA OH nnasHo.

Bce Hwme,
Bce Gnuike
BHHTa ero wopox.
MoanpwirHyn
W mMArko npucen Ha peccopax.

[a 3ppaBcTBYyeT CNaBHbIA
PaGoTHUK neTy4u#,
KoTopbi# xoTA

H neraetr 3a Tyuen,

Ho nwoaam rortos oH
Memoub Ha 3emne!

H BoOoT OH ceiiuac
Mpusemnunca B Kpemne.

Ha posHo#i 6pycuatHe

CTOMT OH cMyLEeHHO.

Bce TporaioT npo4Hbie
CreHbl BaroHa

— A MOMHO Ha Bac
NMPOKaTHUTLCA,
ToBapuu, GecKpbinaa nTuua?

— HKoHeuHo! —
BaroH orseuaeT. —
HoHeuHo!..

OH K noOgAaM NPUBbIK
OTHOCHUTbLCA CEepAeYHo.

— CapuTtecnh, KTo B Hebe
Co MHo# euie He 6Gbin!
Noepem B Barone
Katarbca no He6y!

BeAb TOT, KTO CerofHA MeuTaert,
ToTt 3aBTpa, KaK nTuua, neraet!

TYT NOAOLWEN NYTELWECTBEHHUH...

— Moemy AefyulKe BoceMbAecAT ner, —

Manb4yHLIKa.

., — A MoemMy [eBAHOCTO MA™b, —

Taen seper 3. BOBbIPbL
XBacTancA OAWH

He ycTynan emy [Apyrowu.

TyT_ nomowen nyTewecTBeHHHK H 3aMeTHN:
— 370 yto! BoT ecnu 6bI MoH 6bin euwe MuB, TO emy Gbino

6bl y}Ke CTO NATbAECAT.

— 2To HeoGblYaWHAA ropa, — pacCKazbiBan TypucTaMm npo-

BOAHUK., —

pbiGonos y ppyroro.

ANUHHee.

eT 4acos.
— Be3y 4HHHUTL, —
— A rpe we vacpi? —

FTOBOPAT. UTO f[BOe MONOALIX
nowinu Ha 3Ty Fropy M He BepHynucs Gonbule...

TyT nofowen nyTelieCTBEHHHK U 3aMeTHA:

— BepoATHO, OHX MOMNPOCTY CMAYCTHAMCHL C APYroi CTOPOHbLI.

— Kak onpegenuts pAAMHY pbIGBI? —

noped  ofHamAbl

cnpawuBan HOBHYOH

T/T_nopouwlen ny ewecTBeHHUK H OGBACHHA:
— Mo xBocTy. Yem OH panbwe oT

ronossbli, TeM pbi6a

Mopowen nyTewecTBeHHUK, B pyHax y Hero O6bin MAATHHUK

coobujHn  OH.
cnpocUnu y Hero.

— Yacnl B nopAfaKe, TONbKO MaATHWK BCe BpeMA OCTaHas-

NHUBaeTCAH.
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XHMHYECKAA KAPTA
YXUBOTHOI0 OPTAHH3MA

HaHgupaT GUONOTHUECHKUX HayH
1. NAHbLILWLWEBA

nonroe BpEMsl CUMTaJH, YTO MKHBBIE OPraHU3Mbi COCTOAT M3 Or-
paHMueHHOro uucsa 3sjementos. [lpexje Bcere u3 yriepona:
Belb OCHOBY BCEX OPraHMYECKMX COEAMHEHHH COCTaBJAIOT YyrJeBORO-
ponbl. HeoOxonumbl LJsi KU3HM TaK¥Ke KHCJIOPOA, a30T H ¢dochop.
HacuuThlBany ellle HEeCKOJbKO MM3HEHHO HEOOXOLUMBIX 3/IEMEHTOB -—
B ofuiell cjoxHocTH He Gosee 12—15. OGHapyXuBasi B DacTeHHAX
i B OpPraHM3Me JKMBOTHBIX Da3/IHUHbie MHMKPOSJEMEHTbI, (H3HOJIOTA
1 GHOXMMHKH OTHOCWJIM HX K CJyualHBIM NpHMecsM M He Npuaamanu
3TOMy HHKaKOro 3HaueHHs. M suwb CPaBHMTeJBHO HEMABHO aKaie-
muk B. WM. BepHaickuil BriojHe ONpele/ieHHO 3arOBOPUI O GUOJIO-
ruveckoii posin MukposJemenToB. OH cosfan ocobyio HayKy — GHO-
FeOXHUMHUIO, YETAHABIUBAIOLLYI0 CBA3b MEX/y reOXHMHedl H JKH3HEH-
HEIMH [pOLEccaMy, CBsi3k MEXKLY XHMHYECKHM COCTaBOM [MO4BHI,
pacTeHuil M JKHBOTHbIX. DTO YUYeHHE MOJIOXKEHO B OCHOBY HCCJIENO-
BaHMil yHOGpEHWH, MUTaHHS PAcCTEHUd H MKHBOTHBIX.

[To onpexenenuto Bepuajckoro Bce 3/eMeHTH, BXojsliue B coC-
TaB JKHBLIX OPraHu3MOB, MOTYT ObITb pasje/eHbi Ha TpH Tpynmbl
(cm. usernyio Bkaagky II—III). [lepBas — ssiemeHTEl, COACPXKALLH-
ecA B INpeiesax OT TNPOUEHTOB JIO COTHIX JOJeH TpoueHTa
(10'—10—2%); onm cocTaBJsioT 99,69 :kuBOTHHIX TKaHefi. Mx na-
3BIBAIOT MaKpoO3JeMeHTaMu. DTO YIJiepoj, BOLOPOJ, KHUCJIOPOX, a30T,
raTpuil, Kajui, Kanbuui, ¢ocgop, MarHmii, cepa, MXee3o, XJOp.
Bropas rpynna — 3JeMeHTbl, COJeP)KaHHe KOTOPBIX KoJiebyieTcs OT
TBICAYHBIX O CTOTBICSMHBIX JROJIeil MpOUeHTa (10—3—10—5%). 3ro
MHKpo3JieMeHThl. K HUM OTHOCATCS: autuil, Gepusnuii, 6op, ¢TOp,
TUTaH, BaHaauil, XpoM, MapraHen, k006asbT, HHKEJb, Me[b, UHHK,
MbILIbSIK, GpOM, CTPOHUMH, MOJHMGLeH, cepeGpo, Kaamuil, #ox, Oa-
puil, cBuHeu. B Tperbio rpynny BXOMAT YJLTPaMHKDO3JIEMEWTEI, C€O-
JepiKaldecs B OPraHM3MaX B HUYTOXKHBIX KONHUECTBAX, MEHBLLE MIJI-
nuonHbx poJeil npouenta (10——10—'3%); 370 aprow, ckaHaui, raj-
Jui, TepMaHuil, celieH, pyOunuH, HTTpHI, LMPKOHUK, HHOOMH, pyTe-
HUil, poauil, MHOMH, OJIOBO, CypbMa, TEJIYD, nesuil, JaHTaH, Lepui,
npaseoguM, HEONMMHil, 30J10TO, PTYyTh, TaJnuii, BUCMYT, NOJIOHHH,
panuii, aKTHHHH, TOpuii, ypaH.

MOXHO CuMTaTh, YTO B JKUBBIX OpraHM3Max HaXoOAsTCs BCe 3Jie-
MeHTHl TMEepUONMUYEcKOll TabJHuUbl (HEKOTOpBle W3 HUX MPOCTO MOKA
He OGHapyXeHH) M HrpaioT ONpElNesIeHHYIO pOJb B X IKU3HE/es-
1enbHOCTH. OTCYTCTBHE, HENOCTaTOK HJH H3OBITOK Kakoro-aubo 3Je-
MEeHTa BJHfeT Ha XOJ OHOXMMHUYECKHX peakuuH, H, BHIHMO, 3Jie-
MeHTHI, GJIH3KHE MO CBOWM CBOHCTBaM, MOryT 3aMEHATh APYr Ipyra
B CJOXHBIX MKH3HEHHBIX Mpolueccax.

Uccneposanus nocjeqHHX JieT YCTAaHOBHIH,

-
4TO pacTHTeJbHBlE H KHBOTHBIE OPTaHH3Mbl CO- P/ 3797 EXH

HepXaT B CBOEM COCTaBe M pasjiiuHble paiuo- == - -
aKTHBHBIE 3JeMEHTEH A B HEKOTOpHIX ciay4asx
JKHBble KJETKM CIOCOGHEI KOHLEHTPHUPOBATh 3TH
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Puduoasroepagh csexnvt

3JIEMEHTbl B KOJIMYECTBaX
B [IeCATKH H COTHH pas
GOJIbIINX, YeM OHH Haxo-
OATCSl B OKpyamwliei
cpene. [lpogenbiBanu Ta-
Kol onbit. Pacvenue mo-
MelaJu B Kaccery
Ha  CBETOYYBCTBHTEJIbHYIO
MJEHKY W OCTaBJSIH B
TENROTE Ha IMHTeJbHOe BpeMs (mo 6 wMecsiues). Korma mienky
NpOABH/IN, H2 Heil OKasajoch M306paceHHe 3Toro pacTenus. Euwe
Golee OTUETNIMBEIE CHHMKH MOXHO MOJIYYHTb, NOJIb3YSICh  YCHJIHBaA-
IOLWUM  3KpaHOM. ITO KapTOH, MNOKPHITHIE BOJb(DPAMOBOKHCABIM
KaJbUHEM, KOTODBIi NMOA AEHCTBUEM DEHTIEHOBCKUX Jydell W HaJy-
YEHHS pany'OaKTHBHBIX 3JIEMEHTOB NpPHOGpETaeT CcnocoGHOCTh CBe-
THThCs. Tpn nonb3oBaHHH TaKMUM 3KpaHOM aBtoororpaduio pacre-
HHA MOXHO NOJNYYHTb 3a 2 Mecsua.

Tenepp MBI yXe 3HaeM, 410 B Tejle KHBOTHOrO MHKPO3JIEMEHThI
pacrnpene/iekbl HEpaBHOMEPHO, ¢ npeobJafaHHeM KaXLOro B oOmpe-
HEeJIEHHBIX 1KaHAX M opraHax. JIuTui,, Hanpumep, KOHUEHTpUpyeTcs
B JIETKHX, HHUKeJb-— B MOIKeJYNOYHOH IKeJiese, MoJHOIEH — B Ge-
JIOM BEIeCTBe MO3ra, 6apuii — B ceTyaTKe [Jla3a, OJIOBO — B CJIH-
3HCTON O0GOJIOUKE fA3bIKA, THTAH — B MBIIUAX, (GTOP — B CJAIOHHBIX
Kejiedax, 3y6ax, KOCTAX H NMOuKax M T. A. TosbKO TeyeHsb, «riaBHAs
N1a60paTopHs» Tesa IKHBOTHOIO, SBJISIETCS! VHHBEPCANbHBIM opra-
HOM, B KOTOPOM HMEIOTCSl NMOYTH BCe 3JIEMEHTHl NEePHONMYECKOH CH-
creMbl MeHpeneeBa.

M ue cayuaiino neuenb zanuMaeT oco6oe MeCTO B OGMEHHBIX npo-
leccax XHBOTHOro opraHusma. [locTynuBiue ¢ KOpMOM BelecTBa,
MONABEPTHYBIIHCL  COOTBETCTBYIOLIEH OOpaGOTKE B  KENYNOYHO-KH-
LWIEUHOM  TpaKTe, BCACBIBAIOTCA KHILIEYHOH CTEHKOH M MONamaioT
B mneyeHb. [leveHb He TOJBKO 3ajep)xMBaeT pasJHUHBIE BelIeCTBa,
OHa MOXET HX 06e3BpeuBaTh, HAKAMJUBATb W CHHTE3UPOBATb HO-
Bbie BELIeCTBA, HeOOXOAMMBle NJs opraHusma. [leuenb npuHuMaer
LesiTeJIbHOE yuacTHe B OOMeHe YIrJIeBOJOB, GeJIKOB, KHDOB, BHTAMH-
HOB, MHHEDA/bHBIX BEILECTB, a CJIE0BATEJNbHO, H MHKPO3JIeMEHTOB.
HHTepecHo, YTO MHKPOS/EMEHTHBIi COCTAB B pA3JHMUHHIX  JOJISX
NEeYeHH HEeONHHAKOB.

BoraT MHKposJemeHTaMH H ToJIOBHOM MO3r. B pasnuumbix ero
OTMleslax OOHapyXeHbl Mellb, Mapratell, MOJHGIeH, BaHAMii, UHMHK,
KOGaJIbT, XpOM, BHUCMYT, HHKeJb, aJIOMHHHi, TaJJuil, CBUHEL, JHUTHIi,
KpeMHuil, Gapuli, TMTaH, cepe6po, repManmii, 0JI0BO, KaLMHil, CTPOH-
uuii ¥ Jgpyrue.

Bosbwe 30 MHKpOs/ieMEHTOB HaXomuTCsi B KpOBH. Kposb ombiBaer
BCE OpPraHbl M TKaHHM, OHA MPUHOCHT NMUTATeJbHble BeLleCTBA K KaX-
ROl KJIETKE OpraHusMa W YHOCHT NpPOAYKTH OGMEHA — «UIJAKH»
Ocobento GoraThl MHKpO3JieMEHTaMH KpacHEe KpOBSHBIE TeJbila.

Cefiuac yxe OvyeBHIHZ CBS3b MHUKDOSJEMEHTOB C TAKUMH HeoGXo-
LHMBIMH LISl JKH3HEesATeJbHOCTH KHBOTHOT'O OPraHuM3Ma BellecTBa-
MH, K3aK (epMeHTB, FOPMOHB M BHTaMHHBI.

depmMeHTaMH Ha3BIBAlOTCS BElIECTBA JKHBOTHOTO H PACTHTENBHONO
TPOHCXOMK/EHUsA, YCKOPAIOIIME H HanNpaB/siiollke XHMHYECKHE mpo-
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BAM, IOHbIE HHUBOTHOBOA bl

'! TO6bI NONYYHUTbL OT aHIOPCHUX KpoOnuKoB OGonblle nyxa,
OAHMH pa3 B Hefeslo 3avelliuBavTe B UX HKopm no 0,7 mr

XNOpHCTOro Ho6anbra. Y HPONbYMXH H €e KPponb4vaT BbipacTeT

Ha 320/ 6Gonblwe nNyxa, 4em NpPr O0GoIMHOM MHUTAHHH, '

NoaKOpMKa MHKPO3NEeMEeHTaMH ArHAT MO3BONAET MOBbLICUTHL
MX npuBec Ha 560/, a KoAHMYyecTsp WEPCTH YBENMHUUTCA Ha
180,,. Pa3 B Heglento pactBoprTe 20 mr cepHOKHCNOro Kobanb-
Ta, 20 Mi MefHOIo Kynopoca H 35 Mr enesHoro Hynopoca
H 3amellaiite 3TY cMecb B HOPM. CHONMbLKO ArHAT, BO CTOMNb-
KO pa3 U yBefHuYbTe [03Y MHUKPO3NeMEeHTOB.

AnA nopocAT B MarasMHax XHMMHYECHKMX peaKTHBOB npopa-
I0TCA cnelHanbHble TabnNneTHW M3 MUKPOINEMEHTOB. HX MOMK-
HO 3amMeHMTb W camofenbHbiM  pacTtsopom — 30 mMr xnopt-
ctoro Ko6Ganbra, 50 Mr cepmmucroro mapraHuya, 50 mr xnopu-
cToro uMHKa wu 870 ™Mr nosapeHHONH CONH. IJTO KONUUACTBO
paccuntaHo Ha 100 Kr M»MHBOrO Beca MHBOTHbIX.

neccsl. OHM 06pasyloTcst KUBbHIMH KneTkamu. [opMOHBI — BeliecTBa,
BLIpabaTHBa€Mble Kele3aMH BHYTpeHHeHl cekpeuru (runodusom,
[ATOBU/HON »KeJe30H, NOIKEJYLOYHOH Kese30H, HaAMOYyeYHHUKaMH
W Op.) H noctynapuHe B KpoBb. OHM 06/1afal0T CIOCOGHOCTHIO
BO30YXKnaTh WJH yrHetaTth (DM3HOJIOTHYECKHE MpPOLECChl B OpPraHH3-
Me. DuoJoruueckasi akKTHBHOCTb TFOPMOHOB HCKJIOUMTENIbHO BeJIHKA.
Oun cnocoGHH OKa3blBaTb CBoe HeHCcTBHe, OyNyYH B HHUTOXKHO ha-
Abix KosiuuectTBax. HopMaJibHBEIR ypoBeHb mnpoueccoB o6MeHa M BCex
BAXHBIX MM3HEHHbIX OYHKUWH OpraHHW3Ma NONAEPKHUBAIOT BUTA
MHHBL.

Msuorue ¢epMeHTbl NpeAcTaBisfloT Cco60H OpraHo-MHHEpalJbHbIE
COeIUHEeHHsl, B KOTOpble BXOJAT OnpeleJieHHHe 3JieMeHTH. Tak, mens,
HanpuMep, BXONMT B COCTaB JbixaTelbHOro depmenta. Hekoropele
MHKpO3JIEMEHTH!  SIBJISIOTC  HEOGXONUMBbIMH KOMIIOHEHTAMH TOPMO-
HoB. Von BXOXMT B CTPYKTYPY THPOKCHHa (TOpMOHA IUMTOBHIHOW
JKesesnl), UMHK CBfi3aH c oOpasoBaHHeM M [eACTBHEM HHCYJHHA
(ropMOHa MOJKENYNOYHOH JKeJseabl) H T. [.

CBsi3b MMKPO3JIEMEHTOB C BMIAMHHAMHM MOXHO NpPOCJeNHIb, Haml-
pumep, Ha BuTamune Bjp. Butamms By oTkput B 1948 ropy. Hcro-
pus 3ta TakoBa. JlozelH, 3a6ONEBUIMX 3JI0KAUECTBEHHBIM MaJiOKpO-
BMEM, JIeUMJIH CHIpOH mnedeHblo. Pe3yjbTaThl MOJy4ajHCh XOpOIUHe.
[ocsie HONrHX MOMCKOB B NeueHd OOHapYXHJM BElLeCTBO, KOTOpOe
Ha3BaJM BHTaMHHOM Bjo. BHISICHHJIOCH, YTO B COCTaB €ro BXOIHT KO-
6anbT B LOBOJBLHO 3HAUMTENbHOM KoJudectse, no 4,5%. OGpasyer-
oA BUTaMEH By B JKeJyNOYHO-KHILEUHOM TpakTe, HO IJisl ero obpa-
30BaHM HEOOGXOAMMO Hanuuue B nuile KoGaibra. Korma cranu
HCCJIeNOBAaTh pasjidyHble OpraHbl MOIONBLITHBIX OBell, YCTAaHOBHUJIH,
YTo B pPa3/IMYHbIX KOJMYECTBaX KoOasbT HAaXOAUTCS B MNeEYeHH, Ce-
Jle3eHKe, MOYKAX, JErkHx, OOMKETYNOUHOi Kejese, LIMTOBHIHOM
Kejiese, HalNOUEYHHKAX, cepile, MbILINaX, KPOBH, KeJYH, KOCTHOM
Mo3re, ramocduse, WEPCTH, OCOGEHHO MHOro KobajbhTa B MBIIINAX,
JIETKHX, KPOBH M NEUEHH; STH OPraHsl MOXKHO CUHTaThb KOGaNbTOBHIM
«JIeN0» — MECTOM HaKOIJIeHHs Ko0aJbTa.

VueHble VCTaHOBMJIM TaKxXe, YTO CHHTe3 BUTaMHHa C He Moxer
NPOUCXOAUTh Ge3 Maprasua.

. B psne ciayuaeB CyMHOCTh AeHCTBHS MHKPO3JeMEHTOB Ha opra-
(HH3M ONpejiesisieTcsl HX YYACTHEM B CNOMHBIX OHOXHMHYECKHX NpO-
Ueccax, MPOTEKAIOWMX B MEHTPAalbHOH HepBHOH CuCTeme.
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Caresa—ceekaa noezubwan 0t
Heoocrarka & nouee 6Gopa.

[TousiTHO, conepkaHue MH-
KpPO3JIEMEHTOB B JXHBOM Opra-
HU3ME 3aBHCHT OT COJlepXKa-
HHSl 3THUX BeILeCTB B OKpY-
)Kawoulelf cpefe: B KopMax,
BOZe, BO3AYXe.

B npupone u3BecTHbH Mou-
Bbl C HOpMaJibHbIM, H30bITOY-
HbIM HJIM HEeNOCTaTOYHbIM CO-
epxKaHUeM TOrO HJH HHOTO
MHKposJjementa. O6nactu ¢
OJIMHAKOBHIM CONEpXKaHHEM KaKoro-iu6o XHMHYECKOrO 3JIeMeHTa
Ha3biBalOTCsl GMOreOXMMHUYECKHMH MPOBHHIHAMU. B mpenenax 3Tux
MNPOBUHLNH BO3HHKAeT XapaKTepHas OHOJIOrMYecKass peakuus co
CTOpOHB pacTeHuii BO3HHKAalIOT Tak Ha3blBaeMble 3HIEMHUECKHE,
TO eCTb CBSI3aHHble C OMpeeJeHHOH MeCTHOCTbIO, 3a60JieBaHUS KH-
BOTHbIX. M3BecTHB mopoGHble GHOreOXHMHYECKHE MPOBHHLUHH C He-
[NOCTaTOYHOCTbIO MJIKH u30GBITOYHOCTHIO Gosiee 25 sseMeHTOB. MecTHble
pacTeHdsi ¥ IKHBOTHble MOTYT MpUcrocalJuBaTbhCsl K YCJIOBHSIM CY-
LeCTBOBaHUSI B GHOreOXHMHUECKMX NPOBHHLHAX, M, HeCMOTpPS Ha
HENOCTATOK /X H3GBITOK MAAHHOTO 3JIeMEeHTa, X JKHIHeIeATeJbHOCTh
npopo/kaercsi. Ho JKMBOTHble M pacTeHHs, MepeHeCeHHble W3 JpY-
rofi MeCTHOCTH, W3 OPYrHX YCJNOBHH, He Bcerja CrnocoOHbl aKKJH-
MaTH3HPOBAThCH.

B uekoropwix o6nactsx JlatBuiickofi pecny6uuku HaOJI0OLaJIHCh
caydyan 3a60JieBaHHs OBeM H KOPOB «CYXOTKOH» — aKo6asbTo30M,
XaK cefiuac roBopsaT. DosbHBIE XHBOTHBHIE XyleJsiH, LIEPCTb TepsJia
©JecK, CAU3UCTHIE OGOJIOUKH CTAaHOBHJIHCH OJI€IHBIMH pa3BHBAJIOCh
majokposue. JKuBoTHble NoruGanu Jloaro Hckannm npuuuny OGo-
ne3nd. M, HakoHeu, BHiACHHIM. B mouBax W pacreHHsiX 3THX paiio-
HOB He XBaTaJjio KobaJjbra. A Ko6ajibT HeoO6XOAHM /st 06pa3oBaHHs
BuTaMHHa Bis. Butamuu Bjp— s o6pasoBanHs KpacHBIX KpOBf-
HBIX TeJiell, KOTOpble HeOOXOOHMBI [LASi HOPMaJIbHOH JeATeJIbHOCTH
opranusMa. Cranu [aBaTb MONCJHHTeNbHO mnpenapart kKobanbta, H
Gone3Hb HcuesJia.

B 6roreoxuMuueckMX MPOBUHIHUAX C HeJOCTaTKOM Hona HabJjiofaeTt-
¢ 3abGojieBaHHe SHAEMUUeCKHM 3606eM, TO €CTb YBeJHUeHHeM
IUATOBHIHON IKeJjeshl C H3MeHeHuem ee cTpoenus. Vlommas Heno-
CTaTOUHOCTb OCOGEHHO OTMeuaeTcsi B FOpHHIX pafionax: B KaGapne,
na Aunrae, B Kapnatax. Voo BXOOHT B TFOPMOH THPOKCHH, KOTOPHH
Bbipa6aTeBaeT WIHTOBHIHasA »xene3a Ecan He Xxparaer Hola — MaJio
BblpaGaTMBAeTCs TUPOKCHHA, a THPOKCHH HEOOXONMM NPH TaK Ha-
3LIBaE€MBIX OKHCJHTEJBHBIX Tpoueccax B opranuame Ecau 3T mpo-
UECCH [MOHHXKEHB!, KUBOTHOE TMJIOXO pacTer, NPOAYKTHBHOCTb €ro
CHHXKAeTcsl.

Hepocratox B nogse Gopa Bhl3LiBaeT 3a6osieBaHHe CBEKJBI HUJIBIO
cepieuka. JtoctaTouHo BHeCTH B mMouBy Gop, Kak 3aboneBaHue Ipe-
Kpaulaercs.

He ToibKO HepocTaTCK, HO M H3ORITOK MHKPO3JIEMEHTOB MOXKET
BH3BaTh 3aboJieBanne KUBOTHHIX. CylleCTByeT TaK Ha3hBaeMast
cyiesioyHas GoxesHb», OHA HabJlONaeTcss B paioHaX ¢ U3OLITKOM
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KOPMYLUKA JUIR KYP

B PeAaKUHMI0O MNpPHLLNO  MHUCLMO OueHb nerKo: c6uTL W3  [OCOH
M3 KOrocnaBCcHOrO rosoga HW3KKWI AliMh, B KPAR HOTOPOrG

Pueku. ABtup ero, Kocta Hnuy., BOTHHYTb TBEPAYIO MPOBONOHY,
nuwer: COTHYTYIO NOA Yrnom Hnn Ay-
«[loporaa pepaxuun! ron. Kypuuya npocyHer ronosy

Al pelyrApHO UMTal0 JHypHan  Mewfy npoeonokamuw w Oyaer

«lOHbIH TexHuH»., B Ne6 3a KNeBaTb HOPM. B 3Ty HOpMyLuxy

1960 rog A YyBHAEN HKOHCTPYH- MOM{HO 3acbiNaTb He TONbHO 3ep-
UMl KOpMyw-H AnA Kyp. Kop- HO, HO nioGOH KOPM...»
M LKA XOPOWAR HO €e TPYAHO Kocta npucnan pUCYHOH Hop-

caenatb. R X04y NpeRNOMHUTE  MYLKH. He npaBpa nm, n npocTo
HOPMYLLKY. HOTODYK  CAenatb W 3[0poBO7

B nouyBe ceseHa. PacTeHHs, BHpOCIIHe Ha MouBax, Gorarbix ceJe-
HOM, CTAaHOBSITCH SMOBHTBLIMHM IUJISl KHBOTHBIX.

[TpouHocTh KOCTSIM MpHAAIOT KanblHid H ¢ocdop; mp.1 HEAOCTaTKe
HX WM HeNpaBUJbHOM COOTHOLUEHMHM MOJIOfble, PacCTyliHe KHBOTHBIE
3a60J1€Bal01 PaxuTOM.

Bepunauit ¥ cTpoHUMIl, GnM3KHe PONCTBEHHMKH KaJsbliMsl, HAaXOUSIT-
¢ B OIHOM M TOH e BTOpOfl Tpynne 3JIeMEHTOB NePHOINYECKOH
TaGJHUBl © MOTYT BHITECHSTb KaJblMil H3 KOCTeH, CTAHOBACH Ha ero
mecto. Ho 3aMeHUTb €ro OHM He MOTyT, B pe3yJibTaTe Yero XKHBOTe
Hble 3a60JIeBAlOT B NPOBHHUMAX € H3OHITKOM Oepuinus «Gepujine-
BbIM paxUTOM», a NpH H30bITKE CTPOHLHUS — «CTPOHLMEBBIM paXu-
TOMD>.

B 3aBUCUMOCTH OT COCTOSIHUSI KHBOTHOTO MEHSIETCS M COCTaB
MHKDO3JIEMEHTOB B pasJHUHBIX OpraHaX. YCTaHOBJEHO, YyTo Gpoma
B runoduse B mnepHox O6OAPCTBOBAHHS CONEPKUTCS B TPHU-LIECTDb
pa3 Gousibllle, 4eM BO Bpemsi cHa. IIpu cocTosiHMsIX BO3OYyXKAeHHs B
TOPMOXKEHHS] MPCHCXONHT HM3MEHEHHEe MHHEPaJbHOTO COCTaBa KPOBH.

YCcTaHOBJIEHO TaKxKe, YTO NOPOCSATA, MOJyyaloliHe B KOPM 1006ab-
Ky M3 MUKpO3JeMeHTOB (Ko0asbT, Melb, Maprasel, LHMHK), HaioT
npueec Ha 33Y% Gosiblue, yeM KHBOTHBIE, MOJVUAlOIiHe T€ Ke KOop
Ma 3a HUCKJIOYeHHeM MHKposseMeHTOB, IlpubaBassi B KOpM rycsm
KG6aJbT, MOXHO TNOBHICHTb sifiueHOCKOCTb Ha 42%. Awropckue
KPOJIMKH, [OJyuYapluge KoGasbT, faju nyxa Godanlle Ha 32,2%
[IpuMepoOB TaKMX HaKOMHJOCh OUEHb MHOTO.

3Hasi COCTaB IOYBBI M NPABHJILHO, POBHO CPOJBLKO, CKOJILKO Ha-
0, BHOCS B Hee C ynoOpeHHeM HENOCTAalOIHHE 3JIeMeHThl. MOXKHO
'BHIPAlUMBATh pPaCTeHHs, ColepiKallne Bce HeOGXONHMEIE BellecTBa
3F0 NO3BOJNHT BHIPAllMBaTh SAOPOBHIX IKHBOTHBIX H HOJNyYaTb OF
HHX [OJHOLEHHYIO NPOAYKLHIO.

Yray6sneHHoe H3yueHHE€ GVOJOTHUECKOH POJH 3AEMEHTOB B KHBRIX
OpraHu3Max IOMOXKEeT HaM Jyulle MOHATb TPOlecchl, APOUCKOZsILHE
B OpUpONle, a SHa4WT, M YCMEIUHO YNPaB/sTh HMH.
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H 3no4 1

'IITotSu noJsyuaTh BHICOKHE YPOXKaM, HYXKHO CHCTeMaTHYeCKH YHOGpATh mnod-

By. Ho noikapmnuBaTb NOYBY Haj20 Pa3yMHO: HaJO 3HaTb, B KaKUX Be-
IlecTBaX OHa HCIBITHIBAET <«FO.J0A». lie 3HAs 310T0, MOXHO H YUOODEHHsMH
nospenuts. IToMoys B pallHOHAJILHOM THTAHHH MOYB MOXET TOJIBKO arpoXHMH-
YECKHIT aHaJH3.

CocTaB NMOYBBLI MEHsleTCs M3 rofla B TOld: C KaXX[AblM HOBBIM YypOxKaeM ydo-
CHTCSi 4acTh NHTaTeNbHBIX BellecTB. I103TOMY aHaJIu3bl CJEeNyeT NeJlaTb exe-
FOILHO.

OueHb NpOCTOH MeTOL TNpPOBELEHHs AarpoOXMMHYECKHX aHaJIH30B paspasoTal
3apedlylolluil KadeApoH MoyBOBeLeHHS MOCKOBCKOrO HHCTHTYTa HHXXEHEpPOB
semsieycTpoiictea MBan @enmopoBuu [onyGes  HekoTopbie M3 HHX — Ouedb
Ba)KHHlE — MOTYT OBITb NpOJeJaHbl CHJAAMH IOHBIX Jio6HTes e XHMHH. Ana-
M35 NOYBH MNPHIIKOJBHOTO yYacTKa MOMOTYT BaM NpHoGpect Gosee ray6o-
KHe CenbCKOXO3AHCTBEHHbIe 3HAHHA, a ecaH B Mpolesnaese 3Ty paGoTy Ha Mo-
JAX KONXO3a HJH COBX03a, TO, HECOMHEHHO, TOMOXKeTe TPYXKeHHKaM Celb-
cKoro xossifictBa HOGHTbCs Gojiee BBLICOKHX YpoOKaes.

Ipu6Gopbl, KOTOPHIMH CJICAYCT 3anacCTHCh, lpexJe 4YeM MPHCTynaTb K aHa-
nu3aM, u306pakeHbl Ha UBeTHOH BkJaafke. OHHM MpPOCTHI: 3TO IHCK, KOTOPBIH
Jnyyme Bcero cAenaTbh H$ OprcTeksia. B Bbipe3aHHble rHe3lla IHCKa BCTaBJe-
HBl CTEKJAHHblE aMIyabl. B amnylax — pacTBOPbl CO CTPOro MoAo6paHHOH
pacUBeTKOi: OHa COOTBETCTBYET OMNpelesleHHOMY 3HauYeHHIO KHCJIOTHOCTH, CO-
feparHio MNoaBHKHBIX ¢(opM  Qocdopa HAM  MPOLEHTY COAeprKaulerocs
B nouBe Tymvca. CaMHM NPHFOTOBHTH pPacTBOPHl TPYAHO. AMNVJn C pa-
CTBODAMHM MOKHO TOJY4YHTb Ha JIMHTPOBCKOM 3JIEKTPOMEXaHHYeCKOM 3aBole
(ero anpec: Mockosckasi o6nactb, JIMHTPOBCKHH paHOH. CTaHUHA Typucr).

Tlo 0601y IHMCKa AOJIKHA CKOJb3HTh KIOBETKAa. B KOTOPYIO Ha/lnBaeTcs pac-
TBCP, OKPAacKy  KOTOpOro _ HYXKHO
CPaBHHTb C 3TajoHHO#. EMKoOCTb
KIOBETKH HOJDKHA ObiTh DPAaBHOH eM-

KOCTH 3TaJIOHHBIX aMnyn —2 MJ. ﬁ
JIMCK MOXHO 3aMEeHHTb JepeBsHHbIM

IITATHBOM C OTBEPCTHAMH TPOTHB -
KaXOo aMOynbi W CHeNaTh I'loBeT-
KY TAKOH e KOHCTPYKUMH (CM. DIC.). > —

ONPEJEJEHHUE KHMCJIIOTHOCTH NO4BH!

Ha anTteyHblXx Becax OTBEIIMBAOT 4 T MOYBB, NpOCesHHON uyepe3 CHTO
¢ J4ameTpoM oTBepcTHH B | MM, H MNOMelaicT ee B Kon6ouky. ITnnerkoit
NPUAMBAIOT B KOJNGOYKY 10 MJ ONHOHOPMAJIbHOTO PAaCTBOPA XJIOPHCTOTO KanHs

OnHOHOPMAJbHBI{T  pPacTBOpP MNPHIO-
TOBNAIOT, TNOMVECTHB B MEpHYIO JIUT-
poeylo kon6y 75 r KCl u noame 1o
(J\ MeTKH AUCTHIAJTHPOBAaHHOK BOLOH.
\L ®nakoH € TOYBOM, 3aJHTOR pacTBO-
poM, 3HeprHYHO B36GaNTHIBAIOT B Te-
yenHe 15 MHHYT H OTCTaHBalOT OKO-
n0 6 yYacoB IO OCBeTJieHHs pacT-
BOpa.

CoBepIIEHHO OCBETJEHHBI! pPacTBOP
OCTOPOXKHO, UTOGbl HE 3aMYTHTh,
GepyT nUNETKOA M 3alOJHAIOT HM
KIOBeTKY. B KOTOPYIO MNpenBapuTesb-
HO 6wuia mnpuHaMTa | Kaniam yHHRep-
canbHOrO HHAHKaTropa (peakTHs To-
H O nyGesa). PactBop B KIOBeTKe pas-
£\ MeIIMBAIOT CTEKJAKHHON mnajioukoh 1o
NIOJNIy4YeHW OIHOPOIHOM  OKpackH.
) KioBeTKYy TNoOMeNIaloT Hal [IHCKOM
(KaK TNOKa3aHO Ha LBeTHO/i BkAal
Ke) W nondupamT  CcoBlajnapllHe
OKPAaCKH WCHBITYEMOTO DacCTBapa H

OnNHO H3 aMmyJl AHCKa.
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KHCOTHOCTL MOuBbI BhpacaeTcs BeAnunHofi pH, HasbiBaeMON BONOPOMHLIM
noxasatenem OHa XapaKTepH3yeT CTeneHb KOHUEHTPALMH BOLOPONHBIX HOHOR
Okpacka pacTBopa KaMJof aMNyJibi JHCKA COOTBETCTBYET ONpele/IeHHOMY 3Ha-
yenuio pH, Beipaxennomy B uudpax: 3,6; 4,0; 4.4; 48 52 u T. A
Ecnu, HanpuMep, OKpacKka KIOBETKH C HMCIBITYEMBIM DAacTBODOM COBMana € OK-
pacnéof aMnynel, MPOTHB KOTOPOil crosit wupps 6,4, snauutr pH nouswm pas-
Ha 6,

IlycTb Bac He CMyuaer [JHTe/lbHOE BpeMsi OTCTaHBaHHA pacTsopa. Bens
ONHOBPEMEHHO MOXHO MNPOBOAHTbL aHaJu3 N0 30—40 o6pasuoB NOYBHI, B3ATHIX
C Pa3HYHBIX mNoJed W YYyacTKOB. HyXXHO JHIWIL HMETb JOCTITO440C KOJHuE-
CTBO KONOOUEK, KOTOPble MOXKHO Jaxe 3aMeHHTb (JaKOHUMKAMi M3-Noj ne-
HHLUMJIJIHHA,

Ecnn pH Huxe 4.8. 3HAUMT noyBa KHCAAA H HYX71aercd B CHJIbHOM H3-
BecTkoBaHuM. ITpn pH = 6 — 8 m3BecTkOBaHHe He Tpebyercsi. Cnemyer TakaKe
YUHTBIBATb, YTO Pa3JIHMHblEe KYJbTYPHI [O-DA3HOMY PEarHpYIOT Ha KHCAOTHOCTh
INwennna Jyyule Bcero npouspacraer npu pH = 6,5—7.5, a oBec xopoiuo
pacTeT W Ha IMOYBe. HMelOWleid KHCJIOTHOCTL Oor 5 no 6

OMNPEJEJEHUE COIEPYAHHS
NQABHKKHBIX POPM POCHOPA (P,0,)

IlpedBapHTeNbHO cJieflyeT MPHIOFOBHTb pPeaKTUBLI. 0,2-HOPMAJIbMYI0 COJSHYIO
KHCJIOTY NOJIy4aloT H3 Kpenkoi, ¢ yneabHbiM secoM 1,19. 164 ma HCl suau-
BalOT B MepHYI0 KoJn6y H pa36aBisiioT BOAOH 1O OMHONUTPOBOA OTMETKH.
PeaktuB «A» nonyyaioT, pacTBopHB 10 T MOJHOINEHOBOKHCJIOIO aMMOHHS
B 100 Mn JHCTHANHPOBAHHOK BOABI NPH HarpeBaHuH. Pacreop uabTpyloT
rOpsIYHM, OXJIaXXJaloT [0 KOMHATHON TeMnepaTypbl W mnpHauBaior 200 Ma
Kpenko# consino#t kucaorthl. ITocne storo posnusaroT 100 M1 IHCTHINIHPOBaHAOH
Bolbl. PacTBop XpaHsT B 3aKpbiToM nocyne B TeMHOTe. PeaktuB «B» npu-
TOTaBJHBAIOT HENOCPeNACTBEHHO MNepel MPOBENeHHEM aHaJH30B H3 OLHOH YacTH
peakTHBa «A» ¥ 4 uacrel! NHCTHAJIHUPOBAHHOH BOIBI.

AHaAu3 nposoduTca TAK: 5 T pacTepToil H MPOCEAHHON TNOUYBH 3aJIHBAIOT
25 Ma 0,2-HopMaJibHOM COJITHON KHCJIOTLL. PacTBOp B36aiTBHIBAIOT B TeueHHe
MHHYTBI, [alOT OTCTOATbCA B TeyeHHe 15 MHH M OTOHILTPOBBLIBAIOT 4yepe3
GyMaXxHbiil QUIABTD.

5 Ma pacTBOpa HaNHMBAalOT B MPOGHPKY, NPHJHBAIOT 5 MJ peakTuBa <«B»
H TNepeMeliHBAalOT OJIOBSIHHOM nNasOykoH [0 TNOJIy4eHHS paBHOMEpPHON cHHel
OKpackH. YacTb pacTBOpa BBIJIHBAIOT B KIOBETKY M CPaBHHBAIOT C OKpackodh
aMmnys OHcKa.

Conepxanue nonBuXKHbiXx ¢opM ¢ocdopa P,Oj oOleHHBaeTCH KOJHUECTBOM

MHJUIHrpaMMOB coefnHHeHus B 100 r nouyenl. Llndpa, crosumass npoTHB KaXAOR
aMnysbl € pacTBOPOM, MNpsiMO yKasbiBaeT 3To uuciao: 1,25; 2,5; 3,75; 5,0; 6,25
T. A. KpafiHsas TeMHO-CHHssi OKpacka cooTBetcTBYeT 25 Mr P,Og ma 100 ¢

NoyBbl — NonHoMy o6ecreuenn:o docdopoM. Comepxkanue P,O;, pasnce 1,25 —

6,25 Mr Ha 100 r mMoOuBBEl YyKa3biBaeT Ha KpPafHIO HEOGXOLHMOCTH BHECEHHS
docbopubix ynobpeHuit

O2n.p.HCl PEAKTUB A" PEAKTHB B
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ONPENEJNIEHUE COJIEPXAHUSl TYMYCA (TTEPETHOf)

Hnsa »sToro aHanHM3a MNOHANOGHTCS peakTHB 0,2-HopMaJsibHas XpoMoOBasi
cmech. 19,6 1 K,CroO, (ZABYXPOMOBOKHC/BIH KaJiuil) pacTHpPalOT B CTYMNKe
H pacTBOPAIOT B | J AMCTH/UIMpPOBaHHOM Bombl. B pacTBOp ocTopoxHO, He-
GONIbLIMMH MOPUMAMH NOJHBAaETCH | 21
Kpenkoi cepuoit kucnotet (HySO,).
¢ ylenbHbiM BecoM 1,84 O-‘

Vi3 BoicylleHHOH mnpoGbl  MOYBHI <1

TIATENbHO OTOGHPAIOT KOpelIKH pac- \LC
TeHHlf, ceMeHa M JpYrHe OpraHH- id
yeckKHe ocTaTKH. IlouBa Ti(aTesbHO
pacTHpaercs B CTYNKe H TpOCeH-
BaeTcs uepe3 CHTO C JIHAMETDPOM
orsepcruit 0,25 Mm. HaBecka 6epertcs
UPOH3BOJILHOM: IS 4ePHO3eMOB — OT
0,05 no 0.3 r, a INA NepHOBO-NOA30-
JHCTHIX NMoyB — 1o 1 r. IToyBy BbiCHI- H O
NaoT B KONGOUKY M BHE 3aBHCH- 2
MOCTH OT HaBeCKH NpHauBaioT 10 Ma T
0,2-HOpMaJIbHOM  XpOMOBOH CMeCH.
Kon6ouKy 3aKpbiBalOT BOPOHKOH H
pacTBOp KHMATAT B TeyeHHe 5 MHMHYT.
Kunense NO/MKHO OHTb ciaabbiM  H
paBHOMEPHBIM.

IMocne KunsiyeHHss pacTBOpy JaloT HZSO4
OTCTOATbCST B TedeHHe 2—3 4acos,
yTo6Bl OCeNa MYTb. 3aTeM pacTBoOp PACTBOPA
OCTOPOKHO, CTapasicb He 3aMYTHTb,

BLIIHBAIOT B KIOBETKY H CPaBHHBAIOT K;_Cl'z 7
€ uBerHo#l IIKaJlo#i NHCKa.

lllkana cocraBjieHa H3 pacyeTa Ha
0.1 r nousnl. [HaBecka 6bura Npou3-

BoJIbHON: HeoGxomuM nepecyetr FEcnau, HanpuMep, G6eulo B3sito 0,3 I nousswl,
T0O ToJMyueHHbIi MO IIKaje MNPOLUEHT FyMyca HYXHO pasflenutb Ha 3(0,3:
:0,1=3), ecnn 0,05- TO Ha 0,5 (0,05:0,1=05) u 1. n. Ilpu HaBecke B O,1r

uHOPH, MOKa3bIBaIOLIHe MPOUEHT CONePKaHus Fymyca, GepyTcst MPAMO C JHCKa.
CnenyeT MNOOMHHTB, 4YTO npu MNPOH3BOALCTBE aHa-
JM30B peakTHBH HabGHpalOTCs T OJNBKO AHNeTKOH
¢ peauuHoBo#i rpywe#d HJIH HS G6GOpPEeTKHU Pa6orTa
¢ peakTuBamMu TpebyeT TILAaT €eNbHOCTH H OCTODPOX-
HocTu. IIpoBOAMTHL ee HYXHO B XHMHYEeCKOM KabH-

HeTe, NOJ PYKOBONLCTBOM YUYHTENAN XHMHH
VuuBepcasbHbii uHAMKaTOp (peakTHB [ony6eBa) W  HIpyrue PpEaKTHBHI

OTNYCKalOTCS 3arOPCKHM 3aBOJOM 4HCThIX cone# (r  3aropck Mockos-

CKOH 067acTH), a TakKe MpONAITCd B MarasHHax, TOPTYIOIHX XHMpeak-

THBaMH
H. LWENANYTHHA

NPACNOCOBNEHUE
AnA KPAHA

> )
\\"c ECHI Y Ecnu H BOAOMPOBOAHOMY HKpa-
B :6 . HY PNPUHPSMHTE HPIOK W3
a8 b 1 TONCTOM TMPORBONOKHU, TO MOMHO

HaNUTb BOAly B HKacTpKNIO, Aep-

- wa ee opfHoM pyHou. lMpu no-
Mowu TaHoro npucrnocoGneHus
HETPYIHO [epMaTb fame TRMe-
nyw HKactplonio,
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Npodreccop B. ABAEEB
OTKPLITME NPOMECCOPA KITAYCA

31’0 6uino Gonee cra ner Hasap. Npodeccop KasaHckoro yHusep-
cuteta Kapn Knayc 3apyman cOBepWIMTb IKCKYPCHIO MO JEBOMY
Gepery Bonrm or Kasavu go AcrtpaxaHm.

Knayc 6bin u3BeCTHbIM XMMMKOM, HO B cBoBopHoe oT paboTbi
spema nobun 3aHumatscs BotaHmukon., Beiogdy, roe 6bi oH Hu 6Bbi-
san, Knayc ofpaiian BHMMaHue Ha 3eneHs W 3amedan pasnuuue
ee B pasHbix Mecrax. Ewe o Hauana 3kcKypcum OH 3Han, uto
B HM30BbLAX Bonru BcTpeualotcs coscem Apyrue pacTteHus, Yem, Ha-
npumep, okono Kasanu. Bor oH M pewmn cocrasuTb CNMCKM pacTe-
HUH, XapaKTepHbiX AN pasnuuHblx MecTtHoctei no Bonre. Bnocnep-
creun, B 1852 ropy, nosiBunacs ero kHura «Mdnopsl MecTHbie npu-
BOJDKCKMX CTpaH».

Mpopenas Ha tor or Kasawu spons nesoro bepera Bonrn okono
300 km, Knayc HatonkHyncs 6nus crapuHHoro kypopta — Ceprues-
CKMX MMHEpPanbHbIX BOJ — Ha YYacTOK 3EMNM, KOTOpbli ocobeHHo
3aMHTEpPecoBan ero CBOel PacTUTENbHOCTBIO W KOTOPbLIM OH MOTOM
nocewan He pa3s. 3aecb Ha HeBOMbLLIOW BO3BLILIEHHOCTH, OrPaHM-
YEHHOW C lora, 3anafia M cesepa ManeHbKMMM peukamm: LLlyHrytom
Cyprytom u CokoMm, — Bnapalrowmmu ofHa B apyryto, Knayc Hacum-
Tan Gonblie pasnuuHbLIX BUAOB PAacTEHMN, Yem BO BCEW TOrpaluHen
KasaHckoi ry6epumn. OcobenHo e uHTepecHa Obina pacturens-
HocTe cknoHos. Pactenus 3pecs, k yausnewmio Knayca, 6winu npeu-
MYLLECTBEHHO [OXHOrO MNPOUCXOMAEHUS, HECMOTPS Ha CpasHUTENb-
HO CypOBBIH K/MMAaT 3TMX MecT. JIMNOBbLIM KOBPOM paccTunancs
AYWHCTBIN MONYKYCTAPHWUK TUMbSIH, MECTaMM SIDKMMM MATHAMM ane-
nM couseTus KoneeuHuka [mennHa, nepemexascs C UeNbiMn 3a-
pOCNnAMM  pO30BaTO-(PMONETOBON ansnuickoi actpel. Hebonswme
Wenro-3efieHble AEPHUHKM OCOKM CTOMOBMAHOM NepemelumBanmch
c 6nefHO-XKenTbiMM COLBETMSMM OHOCMbL. MecTamu BCTpedanuce
IOXHbBIE MYCTbIHHBIE MOMbIHM.

FTonbie nNpyTes HaNMOMMHAKOWEro XBOLW, KYCTaPHWUKA — Ky3bmhuue-
BOM TpaBbl K KOHUY NeTa MOKPbLIBANWUCL APKO-anbiMU MNOAAMM, He-
OBbIKHOBEHHO KPAaCMBO BLIFNAAEBLIMMM Ha (pOHe CEpOBaTON Kame-
HUCTOM ocbinu. [Moutn npmKatel Kk 3emne 3eneHosarto-cepebpuctoie
NUCTOUKM nanuaTkM necuaHoMd, beccrebenbHas cTenHas ¢umanxa,
MmenkouseTHbM, ¢ 6enbiMM LBETOUYKAMM SICMEHHUK MOAMaPEeHHUKO-
Bblli M CTeNoWMiCA no 3emne Bacunek Mapwanna, nepemexaro-
wHecs € rpynnamy pasfuuHbiX KOBbWieH, OCOBEHHO iKe KpaiHero

1 Tpasa Kysvmuueea. 2. Tumvan. 3. Scmen-
Huk nodmapennurostud. 4. Koeviabv Jleccunza.
5. Quaska crennaa. 6. Jlanuarka necuanas
7. Bacurex Mapwaasnra. 8 Onocma. 9 Kone-
ewnuxk Imeauna. 10. Ocoxka cronoswdxas
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cyxonoba kosbuis JfleccuHra m camMOro BHICOKOPOCNOro cPeAm KO-
Bbiled — [leMCTBUTENLHO OUYEHb KPACMBOTO — KOBbINIS Kpacueewue-
ro,— BCe 3TO BMeCTe B3fiTOe CO3[aBaro NOPAa3UTENbLHO: NPEeKpac-
HYIO KapTuHY.

Cosapasanock BrneuatneHue, b6yatro Habniofatens HaxoAuncs He
B necoctenu, a rae-to B nycrteiiax CpefHen Aaun.

31y crpaHHocTe npodeccop Knayc nospHee B CBOEH KHure
nbitancs obbacHuTe ocobeHHOCTsMM nous. Ho MecTHOCTb oOTnMua-
nace Booblie NPMPOAHLIM cBOoeoBpasuem: NOYBEHHbIN cnoi 6bin
HE3HAUYMTENbHOM TONMHBLI WM NEPEeMELLaH BeCb C KAMELUKaMM K3-
BECTKOBbIX, NOACTMNAIOWMX €ro nOopof; y NOAHOMMWA BO3BbilUEH-
HOCTW BbITeKanu uenebHble UCTOYHWKM CEPHOW BOAbl, B HEKOTOPLIX
mecTax sbiHOCsWMe ¢ cobol u3 3emHbix Heap Hebonbwme konuue-
crea HedTH.

OpHako obbACHUTL NPUCYTCTBME HEOBbLIKHOBEHHONW PacTUTENBHOCTH
TONbKO OCOBbLIM XapaKTEpPOM MOYB OKAa3aNnocb HeBO3MOMHbIM. Kak
BbISCHWNOCHL NO3fHee, NofobHbie NOUBBLI BCTPEUAIOTCA HEPEAKO MU
B APYrMX MecTax, HO He Be3fle OHM HeCYT TaKylo PacTUTeNnLHOCTL.

PENIMKTbI NPOLUJILIX 3MNOX!

Tpupuate netr cnycts monopon 6Gortanuk C. M. KopuHckuin oT-
KPbI1 yuyacTok nofobHON e PpacTUTENbHOCTM MHOro cesepHee Ha
BO3BbILUEHHOM, [OBONbHO KpyTom bGepery MmaneHskol peuku Bon-
uyuikn, npoTtekaswei no semnsm Hoso-Lllewmunckon sonoctn Yu-
crononsckoro yespa KasaHckoi rybepHuu (tenepr no 3emnsam
cosxo3a «KpacHeiii Okrabpb» B Tatapckon ACCP).

OTKpbITHE 3TO NOPa3unNo MONOAOrO MCCNEeAOBaTeNs He MeHee,
yem npodgeccopa Knayca. B camom pene: crpaHHo Bbirnsgena
HeobbluHan KOKHOCTENHAas PacTUTENLHOCTL CpPeAM OKpyKaslied ee
obbiuHOli nyrosoi. KakoBo ee npoucxompeHue, rnoyemy OHa 3A€cCh,
B MecTax, Kasanocs Ol coBcem Aans Hee He noaxoaswux?! Bor
BONpPOCHl, KoTOpsie BonHoBanu KopiuHckoro, korga oH 6poaun no
CKIIOHY.

MospHee KopuHckuii noapobHO u3yuun coctaB 3TOW pacTu-
TENLHOCTM U Ha3Ban ee «KAMEHMCTOM CTenbio», NOTOMY 4TO OYBa,

Bossbuuennocty 6aus Kypopra Cepeueeckue munepanrbhoie 600bl, HQ KOTOPOU
Knrayc enepsvie 06GHUpYICUN «KAMEHUCTYIO CTERb>.
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Ha KOTOpOM OHa NpouspacTana, BbiNa rycTo nepemellaHa ¢ Kamell-
K8MW W3BECTKOBLIX NOPOA, @ MeCTaMu MOuBbLI COBCEM He 6bino, M
PacTUTENbHOCTL 3Ta Pa3BMBaNacL NPSMO Ha OCLINAIOWMXCA OBHame-
HUSIX Pa3HOLBETHLIX — KPAacHOBAaTkLIX, 3eNeHOBaThbiX, ronyboBaTbix —
Meprenen W CXOAHEIX C HMMM cepoBaTbix Aonomutos. OpHako Kop-
MUHCKOrO He yAOBNETBOPWNO TyMaHHOe OBbscHeHWe fApuuMH Cy-
LECTBOBAHWUA «KAMEHMCTOM CTenm» TONLKO «OCOBEHHOCTAMM NOu-
Bb», npusofumoe Knaycom. Ho kak »xe torpa oHa nonana ciopa?

Mo mHennio KopuHcKOro, pactutensHocTs 3Ta npeacTaBnsna
«0BpbiBKM OCOBEHHON CTENHOW NPMPOALI», HEe MMes CBA3M C pac-
TUTENLHOCTLIO OKPYMKAIOWMUX TeppuTopui. [osaHee HekoTopule 6o-
TQHMKK YTOUHWMNKM npepAcTasneHne KOpXKMHCKOro M cranu BugeTh
B y4acCTKaXx «KAMEHWUCTOW CTeMMU» OCTATKMU — PENUKTbI — AOUCTOPH-
ueckux crenel, 6yato 6bl HecKONbLKO ThiCAuEneTMi Hazap npocTu-
paswmxcs Aaneko k cesepy 6naropaps cCyliecTsoBaBlieMy Toraa
OCOBEHHO CyXOMy M IKapKOMy KNMMaTy, MeliasLiemy pacnpocrtpa-
HeHuo necos. K Hawemy BpemeHu knumar ctan 6onee XonogHbIM
W BNAXMHBIM, W NECa CTanu HacTynaTe C cesepa Ha lOr, BbITECHAS
TPaBAHMCTYIO PACTUTENLHOCTL, B TOM UYMCIIE M «KAMEHUCTYIO CTenby,
HebonbluMe «OCTPOBKM® KOTOPOM, NO-BUAMMOMY, CMOFM yAepxartb-
CA TONBKO Ha KaMeHWCTLIX OBHaMeHusx, rae necam NOCENsTLCSH, BE-
POSITHO, Mellana cyxocCTb.

CHauana 310 obusicHeHme Kkasanoce npasaonofobHeiM. Ho . nosa-
Hee 6oTaHukmn, paboraswme B obnactu 3akambs Tatapum, TO ecTb
B Tex e knaccuueckux mectax, rae KopuHckuii snepssie noag-
pPoBHO onmucan u Ha3Ban «KaMEHMCTYIO cTens», Habnoganu ssne-
HUf, KOTOpble cAenanu pacnpocTpaHeHHoe obuacHeHue HepocTa-
TouHbiM. OBHapymunocs, HanpuMep, 4YTO Ha TaKMX IKe TOUHO
MecTax, CO BCEMMW TeMM e NPUPOAHLIMM YCNIOBMAMM, KaK M y «Ka-
MEHMCTON CTEnu», MOTYT NpPeKPacHo Npou3paciate W neca; YTO Ha
OAHOM OBHAMEHUM MONKET PasBUBATLCH M CyLLECTBOBaTb «KaMeHM-
cTasi cTenb», @ Ha APYroM TaKOM e, PacnonoyeHHOM nobnmaocTy,
HeT HWYEero fame HaNOMMWHAIOWErO €e; UYTO (KAMEHMCTas CTenb»
crnocobHa B MHbIX Cnyuyasix Pa3BMBATBCH, U COBCEM HE Ha CKNOHax
unu obHakeHusx, a Ha HOpPManNLHON MNOuBe; HaKOHeL, HeKoTopble
YUYACTKM CKEMEHWUCTOM CTenu», 3HaYMTENbHOE 4YMCNO KOTOPbIX BbiNo
HaipeHo yxe nocne KopwuHckoro, ByAyum yHMUTOMEHEI pacnalu-
KOW, CHOBA BOCCTaHaBIMBANWCL, NOCNE TOrO KaK 3EMINI0, Ha KOTOPOM
OHM cylyecTBOBanM, nepecrasanu naxate. B 710 xe Bpems Ha cocea-
HUX yyacTKax, cBO6OAHBIX M, Kazanoce Obl, BMNONHE NOAXOAALMX,
«KaMeHUCTas CcTenb» He Pa3BMBanach.

EcrectBeHHO 6Lino caenate 3aknioueHue, YTO AN CyLLECTBOBaHMS
«KAMEHUCTOM cTenu» Heobxoaumbl Bbinu Kakue-TO, Noka ele He
M3BECTHbIE YCNOBMUSA, B OAHMX MecTax MMelolumecs, B APYrux OT-

TcTBylowme, Ho kakue e 3to mornm Beite ycnosusa?

PACTEHUSl — UHOUKATOP HE®DTHU

Pasragka npuwna torpa, korpa s obnactu lNpuypanss, rnasHoim
6p 20 Tatapuu u Bawwupwu, reonoru otkpbum Eorarteiiwme

€ FHbIE MECTOPOKAEHMS,
. M3BECTHO, YTO HedTb, HaXOAALAACA MHOrga Ha 6onb-
vy —uyacto 6Gonee KMNOMETPa — M NPUKPLITAS HECKONb-
M PHbIX NOPOA Pa3nuYHOM TBEPAOCTM, BbICLINAET Ha
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3@MHYIO MOBEpPXHOCTb ra3bl, KOTOPblE MEANEHHO, HO YNOPHO NpPeo-
AONEBAlOT MOLLHbIE TOMLM FOPHBLIX NOPOJ, NPOMMTLIBAS WX, NPO-
CauMBaACh 3a4acTylo NO HE3HauUMTENbHLIM TpeluHkam. MNpouecc ator
OueHb MeANeHHbIN, HO BCe e HedTAHbIE WCNapeHWs [OCTUraloT
3eMHOM MNOBEPXHOCTH.

3peck UXx MOXKHO OBHapyuTh, uccnefys COCTaB rasos, HaxoAs-
WKUXCs B NOBEPXHOCTHbIX CJIOAX 3eMNM. MOMXHO OTKpbITL MX NpM-
CyTCTBME NPH NOMOLUM NIOMUHECLLEHTHOro aHanusa (cm. FOT N2 6 3a
1959 rop m N2 2 3a 1960 rop). Hakownen, Hanuune HedTAHbIX Mcna-
PEeHUH YCTaHaBNMBAIOT NO WX BAWSHMUIO Ha MMWKPOOPraHM3Mbl, MMHBY-
wmre B BoAax bnuanemalwmx MCTOUHMKOB. HecomHeHHO, uTOo Hed-
TAHblE TFa3bl, [AEMCTBYS HA IKUBbIE MMKPOOPraHWM3Mbl, He MOryT
6uiTb Ge3pasnmuHbl M ANS OPraHW3MOB KPynHblX, ocobexHo pns
pacteHmi, KOTOpble BCIO KM3HbL MPOBOAST Ha OQHOM MecCTe, HO no-
Ka ele BNAMAHWE WX Ha BbICLIME PacTeHMs MNOUTH HUKEM He u3y-
4anocs.

OpHako korpa Hauanacs wupokas aobsiua Hed™ B Bawkupun
Tatapuu, TO OKa3anoOCb, YTO OKONO BCEX KPYMHBLIX MECTOPOMKAEHHIN
HEe(THM Ha MOAXOAALWMX MECTaXx pPasBWUTa TUMMUHAS PACTMTENILHOCTh
«KAMEHMUCTOM CTenu», xoTa Bbl KaMeHUCTbie OBHaXKeHMs, Ha KOTOPLIX!
OHa O06biuHO pa3BuBaeTcs, M He 6BbiNM SCHO BbIPAXKEHSI.

YueHble cpenanu BbIBOA, UTO ANS CYLLECTBOBAHMS «KAMEHUCTOM
CTenu» B 4MCNE MPOYMX YCNOBMM HYMHbi MMEHHO HedTaHble Mucna-
peHMs M Tam, rae 3Ta pacTUTENLHOCTb BCTPEYAeTCsi, MOXHO npea-
nonarate NOA HeM Hanuuue HedpTH.

Takum 0B6pa3oMm, PacTUTENLHOCTL GKAMEHMCTOM CTenu» MOXKe
cny®uts uHAMKaTopom (TO ecTb ykasatenem) HedTAHbIX MecTOPOXK-
AeHui. [na obHapymeHus ee He HYXHO HM chneumansHeix npubo-
POB, HM NPOAOMKMUTENLHLIX WUCCNEROBAHWM — HYIKHO TOMBLKO 3HATh,

uto OHa npepcrtasnser coboif, U3 Kakux pacreHuin obpasyerc K
BLIFNAAMT, @ B 3TOM MOXET NOMOUYL 3HaHue BotaHuku (c Be
sknaaky VIII).

Mouckn HepTM B NpupoAe — NoKa Aeno TpyAHOe U Ao e
BCAKMI meTton, kotopbiii obneruyaer ux, noneseH. Borta
TOA CaMblii MONOAOM, NOManyh, OH CaMbliii Nerkui u T .

ewe cnabo paspaboraH, M NONL3OBaTLCA MM elle TOMb - H
3a 3TMM MeToAOM, HecomHeHHo, 6onbwoe 6Gyayuwee.

7\

(bem HA
BCAKKH
CAYYAH

WYM — CTUMYJIATOP POCTA

B TeueHHe ponroro BpeMeHH AOHTOP TOKHACHKOro yHHBepCH-
Teta Ham6y nbiTancA [OKHa3aTb, YTO MNOCTOAHHLIA LYM, HKOTO-
POMY TMOABEpPraloTCA MHUTENH CcOBpeMeMHbIX rOpofOB, OYeHb
BpefeH AnA pocta. OH nomewan 6enbiXx MbILUEH Ha cTanenu-
TeAHbIA 3aBofi, rae emefHEBHO PEerHCTPHPOBANCA LUYM, PaBHbLIA
cta peunbenam. HaxoBo e O6bINO ero pasovyapoBaHHWe, Horpa
EbIACHHIOCL, 4TO 3TH MbILWH pa3BHBaAMCbL ropasfno Gonee non-
HO H rapMOHHYHO, YeM KOHTPO/bHbIe rPYMNNbl Mbilled HKOTO-
pole pocnM B OOBLIYHLIX YCNOBHAX.
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TOObl MOHATL JeACTBHe MallWHbl, HA[O0 3HaTb €e YCTPOHCTBO.
YroGbl MOHATL XKH3Hb pacTeHHsi W BO3LeHCTBOBATbH Ha ero pas-
BHTHE, MaJo 3HaTh TOJbKO ycTpoiicTBo pacTenus. Hamo mosmath u
Bce 6HOJIOTMYeCKHe, XHMHYeCKHe MpOLecCHl, MPOHCXOAALIHe B «Opra
HH3Me» pacTeHusi. A 310 He Tak Jerko. Ho «ecam, — rosopun Be-
JUKHH MaTeMaTHk A. UYanubirWH, — TpHPOLY CNpaliHBaTh BepHO,
OHa OTBeTHT npocto». «CnpaluuBaTb» pacTeHHe — 4YTO, KaK, OTye-
ro? — BOT 3ajJaya, KOTOpasi CTOHT lepe]l HOBBIM LEHTPOM COBETCKO#
6HoJIOTHYECKOH Haykn — MOCKOBCKOH CTaHLHeH HCKYCCTBEHHOTrO
kauMata npu HMectutyre dusnonoruu pacrenuit umenu K. A. Tumu-
psieBa, Ha3BaHHOH «DPUTOTPOHOM>.
3nech Bce Heo6biuHO. HauaTb X0Tsi Gbl C «KYXHH MOTOOBI» — TakK
Ha3bIBAIOT COTPYNHMKH TNepBHIi 3Ta)k CTAHUMH, [[e pacroJoXKeHO
MallHHHOe oTieseHHe. ApDKTHUECKHH XOJI04 H TpPOMHYECKas Kapa,
cTpallHbIfl CyXOBell W npelnesbHasi BJaXXHOCTb — JIIOOOH KJMMaT «ce-
JlaloT» BaM 3/lech Mo 3aka3y. Kaxiable cyTku MawwuHel o6pabaThl-
BatoT no 1700 T BO3gyXa — OYHMILAIOT €ro, NOLOIPEBAIOT, YBJAXK-
HAIOT — M MO CHeLHaJbHOH CHCTeMe INPHBOAHBIX KaHaJoB (CM.
uBetHylo BkJanky VI—VII) nopawor B 36 cneunanbHbix Kamep-

Mawunnoul 3aa. (Pa3pes 00HO2O u3 36 nOOOOHLIX Y3408 CM. HG UBETHOU
skaadke VI—VII.)




naboparopuii. B Kaxmoit Takofi s1aGopatopud — cBOH 3amanHHbIH
PexXHM, peryiMpyeMblfi aBTOMaTHYeCKH C [HCMETYEPCKOro NYyHKTa.

eule Gosibllel CTeneHH, yeM BOAA, pacTeHHI0 HyxeH cBeT. Ho
KaKOH HHTEHCHBHOCTH, KaKOIO CNEKTPaJibHOro coctaBa? B kamepax-
nabopaTopuAX eCTb M JaMMbB HaKaJWBaHHs M JaMIbl JHEBHOTO CBe-
Ta; €CJIM Hajao, BKJKYAIOT BEPXHHH CBeT, HO MOXHO MOJIb30BaThCA
u cBetoM 60KoBbIM. OnuH 3KCepuMeHT TpeGyeT MOJHOH TEMHOTHI,
a [pyro#f, HaoGOpOT, MOJXEH MNpOTeKaThb MPH MaKCHMaJbHO MpO-
NOJDKHTEJBHOM [IHe.

EcTb Ha cTaHLHH HMCKYCCTBEHHOrO K/JHMara M CBOH OpaHXKepeH,
rie pacTeHHs cOdepKaTcsl He B IPYHTe, a B CMeLHaJbHbIX MHTa-
TeNbHBIX Cpefax.

Bonbuuoit cBetabift 3a4 [Js1 ONBITOB COTPYAHHKH Ha3bBAIOT «CBET-
JibIM ABopuKOM», Tlocpenune 3Toro 3a/a ycTaHOBJ/IEHBI CreLHaJbHbE
TePMOCTaThl — 0CO6bie 6aKH, HaMOJIHEHHBIE pPaccoJoM H COeLHHEeH-
Hble CO ClenuanbHOH cucTeMoli noporpeBa. Takoifi 6ak MOXKHO OXJa-
nutb no 0° unu Harpeth 1o --40°. ToplioK ¢ MOJONBITHBHIM pacre-
HHeM oMnyckalT B 6aK ¢ paccosioM, HarpeThiM OO HYXKHOH TeMIe-
paTypsl (HaseMHas 4YacTb paCTeHHS] OCTaeTcs Ha ypOBHE Bepxa
6aka). MeHsis TeMnepaTypy H COCTaB MHTATEJbHBHIX BEILECTB U BOMIBI
paccosia, MOXHO HabJsi0onaTh, Kak KOpHeBasi CHCTEMa OT3hIBaeTCst Ha
pa3/IMyHBe YCIOBHS. A yC/IOBHS, NIPHYEM CaMble HEBEPOSITHbIE, CaMble
HeGJaronpuaTHbHie 1JIf PacTeHHs, H €CTb TOT YYNECHHIH KJIOUHK,
C MOMOLIbIO KOTOPOrO YyyeHble HaleloTCs OTKPHITb MHOTHE TalHbl
JKH3HH pacTeHHs.

t° —253°, A PACTEHHE )XUBET

Eme coBcem HenaBHO CuMTasoCh, YTO MHMHYCOBas TeMIepaTypa.
KOTOpy10 BhigepxxuBaer Gepesa, 3to —65°. B naGopatopud Mopo3so-
CTOMKOCTH, KOTOpOH pyKOBOAMT uJeH-koppecrnonaeHt AH CCCP
. Y. TymaHoB, nocTtaBHIH psifl ONHITOB. B TeueHHe HECKOJbKHX He-
IeJb B CIIelHasbHOH YCTaHOBKe, Ileé HaXOM/1ach BeTKa Gepeawl, mo-
CTeNneHHO MOHHXKanu Temnepatypy no —I100°. U Berka He noru6aa!
Oka3aBIIKCh BHOBb B HOPMaJsIbHHIX YCJOBHSX, OHA pacmyCTuna Jiu-
cToukn [TOTOM MecsiYHOMY HCTBITAHHIO TOABEPIJIH BETKY YepHOi
cmoponuHbl. OHa BbIAepxkana t° — 253°.

YueHble nenaloT BLIBOA: pacTeHHe caMo GOpPeTcss C MOpO3OM,
UCTOJIb3YSi CBOH BHYTDEHHHE DE3ePBLI; 3aKaJssisiCb, OHO NpuobGperaer
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XONOAHO, A OryPUbl PACTYT

Kakon xo03AMH He COHpyLuaercA, cnbilla BecHod no paguo
CBOAKY morofbl: OMWUAaeTCA pe3Hoe noxonopavue? A Ha oropo-
A€, Ha HONXO3HOM none, Ha rpagHax y¥e BbICHOUMNHW gBa nep-
BbIX 3eneHbix orypeuHbix NHCTOUKA, ﬂnu'renbuoe noxononavue
nory6uno orypuwsi. A COTPYAHHKKU nabopaTopHH 3HMOCTOMHOCTH
YTBEPHAAIOT, 4TO xonop He CTpaleH orypuyam.
Aeno? B nouse Bcerga MHOro Pa3sNHUHBIX MHHKPOOPraHuamos.
Cpean Hux ® Gone3HeTBOpPHble rpH6KH. Xonop ocna6nnaet Hop-
HH OrypuoB, OHH CTaHOBATCA TaK cnabbl, 4To He MOryT gosro
CONPOTHBNATLCA BHELUHWM HeGnaronpUATHLIM  yCnOBHAM ¢
CTAHOBATCA pobbideR 3THX rpHUBKOB. CTapwui  Hay4HbIM co-
TPYAHHK ®uToTpoHa N, A, Hesrosopos npeanomun BHOCHTH
B Nou4By crneyuanoHbie ALl — DyHruunael. Fpubxm noruGaior,
H OFypUbl BbIKHBAIOT fRaMe NpH [AMTENbHOM noxXonogaHMu.

BEICOKYIO COMPOTHBASAEMOCTb K xoa0ay. Ha6nonerus nossonunn pac-
KPHITh ¥ «TeXHHKY» 3TOli 60pb6H ¢ MoposoM. OKasbiBaercsi, eciin
TeMNepaTypa MOHHIKAETCH PE3KO, KJeTKa 3aMep3aeT, BCA BOA, HAXO-
Qfluasicss RHYTPH Hee, KPHCTa/iM3yercs, o6beM ee yBeJHuMBaeTcs,
HacTynaloT MeXaHHYECKHe Pa3phiBbl B NpPOTOMJa3Me—KJEeTKa FHGHeT
[lpu nocrenenHoM e NOHWKeHHH TeMIepaTypel KpUCTaJ/Ib o6pa-
SyIOTCA BHE KJIeTOK, B MexKJeTHuke. Bona ycnemaer yiith B Mex-
kreTHHkH. [lpomcxomut  ofesBoxuBanme KIe1KH, cKaTHe ee
(cM. uBeTHYI0 BKJIAAKY). B TAKOM COCTOSHHM CHIIBHOE OX/1aMHeHHe
KJeTKe He CTPaliHO. Mensennoe oTTaWBaHHe BO3Bpallaer BOLY
K/IETKAM, OHH paclUHPSIOTCS M HAYMHAIOT XHTb HOPMaJbHO. [lpuuem
yem GhICTPee BOAA YXOIHT U3 KJETOK MPH OXJAXKIEHHH, TeM Bbillle
MOpOSOCTOHKOCTD PacTeHHs. YBENHYHTb HCKYCCTBEHHO MPOHHMLAEMOCTD
NpOTONNasMel N/ BOAbl — BOT OuepeiHas 3agauya HaykH. BHoaarn
LyMarT, YTO 3TO MOXKHO OyAeT CHeNaTb ¢ NOMOLILIO XHMHH.

Toka Bce, 0 ueM Bbl 3nech ceiiuac npounH, ToabKo onbith. Ho He
3a TOpo#H yiKe BpeMs, KOTIa YYeHHIM yNACTCA 3amepiKaTh BHI3BAH-
Hble XOJIOOM H3MEHEHHs B MpOTOMJa3Me, CAENATb MX CTOHKHMH.
Torna thicaum rekrapos 3semanm GynyT 3acaeHbl MOPO30CTOHKHMH
AGJOHSIMH, ATONHMKAMH, O3MMBIMH, MOPO3OCTOHKHM XJIOMYaTHUKOM,
TOMaTaMH, OTrypliaMH.

Buonoru nbitalotcs nomste u Mo6uaH30BATH BHYTPEHHHE CHJIbI
pacTenusi MpOTHB BBICOKOH TeMrnepatypsl H OGe3BOXKHBAHHA.

Botr uto pacckasbiBaer o paGorax sToii na6opaTopHH ee PYKOBO-
nutess npogeccop IT. A. Tenkens

MPEANOCEBHOE 3AKANKBAHHUE NPOTUB 3ACYXU

Eme HU. B. Muuypun obpawjan

BHHMAHHE YYeHbIX Ha Bbl-
COKYIO cnocoGHOCTb pacTeHHH
B PaHHUH nepHoA pPa3BHTHA
npHcnocabnuBaTbca K H3IMeHAIO-

wumca ycnoBuam BHeLlHeH
cpefbl.

Ecnun pacTeHHA ponro  He
nony4alT Bnark, a Ttemneparty-
pPa cpegbl BLICOHAA  cofepMa-
UHEeCA B /NIHCTLAX  a3CTHCTble

BeljecTBa PacnafalTcAa M Bbife-
nalotT ammuak Opna 3a ppyron

rU6HYT OTpaBneHHble THKaHH pa-

CTEeHHA. MpeporBparuTe 3To
OTpaBnerHe — 3HAYUT nNpMcho-
cobuTb pacTeHHe H  3acyxe.

Monpo6oBanu HamMoO4yHTL cemeHa
B BOfe, a 3aTeM nNOACYLUMBaATHL
HX B TeveHHe HECHONbKHX AHEeM.
YMeHblIeHHe comepHaHHA Boabl
B npouyecce nNOACYWMHBAHHUA Ce-
MAH 3acTaBnAeT pacTeHHe ne-
peHecTH cBoeo6pa3Hyo 3acyxy
B_MO/IOAOM BO3IPACTe M TaHHM
o6pa3om nprucnoco6naer ero
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® 3acyxe. B npouecce npucno-
co6neHUA NPOUCXOAHT  3IHAYH-
TenbHoe nNoOBblWeHHe  3acyxo-
YCTOHYHUBOCTH, TO eCTb pacTe-
HHe nydule nepeHOocHT o6Ge3Bo-
MHuBaHHe W neperpes. Mop BnHuA-
HHEM 3aHanUBAHWA NPOMCXOARUT
rny6oxan cpu3HonorHueckan ne
pecTpoHKa pacTeHHA. A NpPaKTH
4YecHHe pe3ynbTaThbl chefylouHe

B 1960 roay B YyryescHom
3epHocoBxo3e CTaBpononbcKoro
HKpaa cBbiwe 200 ra 3aceanH
3aKaneHHbIM AYMeHeM. Ypormaw
CHANKM no 18 y/ra, a € HOHT-
PONbHBLIX Y4acTHOB, rge 3acesa-
N o6blYHbIM AuYMeHeM, — BCe
ro 15 u/ra. 3akaneHHoe npoco
Ha nnowapu 100 ra pano ypo-
Wan B 20 y/ra, @ HA HOHTPONbL-
HOM y4yacTHKe — Bcero 15 u/ra.

Mouemy e 3aKaneHHble pa-
CTeHHA nNpPHHOCAT GonbluKWK ypo-
MaH B 3acyLINMBbIX YCNOBHAX?
Tenepb oTBeT KameTcA npo-
CTbIM,

3aHanuBaHHe 3HauYUTENnbHO
H3MeHAeT cBoMcTBAa npoTonnas-
Mbl: OHa CTaHOBHTCA Gonee BA3-
KOH W 2nacTH4YHOM, TemnepaTypa
CBepTbiBAaHHA GenKoB nNOBbILLAET-
CA, MU NOTOMY pacTeHWe nyulie
NepeHOCHT o6e3BOXHBAHHE H
neperpes. Ha pHcyHHax 5 u 6
npegcTasneHbl HOHTPOMbHble (5) H
3aKanexHble (6) HycTbi TOMaTOB,
nepeHecuiHe MABYHPATHYIO aTMocC-
thepHylo 3acyxy.

HsmeHAeTcA W ofmeH Be-
ulecte. Taxkue npoueccbl, HaK
cdoTocHHTe3, AbiXaHHe W ep-
MEHTATHBHAA AKTHUBHOCTb, Y HHX
naytT Gonee HHTEHCHBHO, YeM
Yy He3aHaneHHbix. 3TO no3sonsaer
PacTeHHAM nocne nepeHeceH-
HOM 3acyxu G6bicTpee Boccra-
HaBnNMBaTk CBOKW HOPMaNbHYIO
MHU3HeneATenbHOCTL. Kpome To-
ro, npoueccbl o6pa3oBaHWA  Be-
ujectBa 8 nepuop 3acyxu y 3a-
HaneHHbIX pacTeHHH npeobGnapga-
10T HaA npoueccamMH pacnapa,
4YTo TaHme obycnosnuBaetr MWx
Gonee BbLICOKYIO 3aCyXOYCTOMUYH-
BUCTb W YPOMAMHOCTDL.

Mpoucxognt H3MeHEeHHWA ]
B aHATOMHYECKOM CTPOGHHM pa-
CTEeHUH. Pa3mepsbl HNeToH
YMeHbLIATCA, a YMUCNO YCTbHL
Ha eAHHHWLY nnowafn nMcra
yBenHuuBaercA. 4To cnocobcr-
ByeTr nyudwemy o6meHY C OHKpy-
Harouiern cpegon. Gonbwemy
NOCTYNNEHUI  YrNeHHUCNoTbl M
yBenuuyeHHIO  npouecca coTo-
cHHTe3a. HKpome voro, menko-
KNeTHOCTb MO3BONAET DPAaCTeHH-
AM nyulwle nepeHocHTb oGe3so-
wmusaHue. [ocmoTpuTe Ha pH-
CYHOK Ha uBeTHOW BHKnapKe
VI—VIl—pa3mepbl HKneTok M yu-
CNO YCTbHML Y He3aHaneHHbIX H
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3aHareHHbIX PacTeHHH noacof-
HeYyHUKa HeopHHaHOBbI (pHc. 1 W
2). B npoBopswen cucTeme 3a-
KaneHHbIX pacTeHHH cocyabt
YHPYNHAIOTCA, BO3pacTaeT HX
YHCNO — BOAA NOAAETCA K NIHCTb-
AM GbicTpee. Ha HHIKHHX PHCYH-
Hax (3 W 4) noHa3aHO MHHKPOCHO-
nHYeCcKoe cTPoeHHe COCyfAoB Yy
3aHaneHHbIX M He3aKaneHHbIX
PacTeHHH (nonepeuHblit  cpe3).
Y 3aHaneHHbIX pacTeHHH npocse-
Tbl cocypoB Gosee LWHPOKHeE.

3aKanuMBaTb MOMHO ceMeHa
AYMEeHA, Nnpoca, MOACONHEYHH-
Ka, MArKON H TBepAOH MNLUEHH-
ibl.  HYHYpY3bl, TOMaTOB, rpe-
YHXH, caxapHoM cBeKnbl. CTOH-
MOCTb 3aKanMBaHHUA  3epHOBbIX
HeBennMKa npuMepHo 35 HoneeK
Ha 1 u 3epHa. TaK HayKa oOKa-
3bIBaeT peanbHYl NOMOLLL Ha-
POAHOMY XO3AWHCTBY.

Ha craHuMM HCHyccTBeHHOro
HAUMaTa YyudeHbie paboTawT H
Hap npobGnemMamu, HoTopble Ha
nepBbli B3rNAJ HAMYTCA OYeHb
AANeKHMH OT nNPaKTHHH. [fnA
Yyenosexa, He HCHYLIeHHOro
B 6WonoruH W nonasuwero Bnep-
Bble B naGopaTopHio cTapuero
HayuyHoro corpygHuxka P. I. By-
TEHHO, BCe MOHAMEeTCA 4YyAoMm.
Euwe Obl, HaACTORALMH KYCTHHK
HapTocdenfA, ¢ HOpHeM, /NHCTbA-
MH M fame nMNogamMH B... OGbIK-
HOoBeHHOW npo6GupKe. Ho nocny-
Waem, UYTO pacCHameT Ham
P. I. ByTenHo.

YPOXAN B NPOBUPKE

B pacTteHUM KaKablii oOpras,
TKAHb H K'eTKa HMeIT CBOIO
Y3KYI0 cHelnuanbHOCT. OnHu
THaHH H_ KJIEeTKH [eJATcA H pa-
cryT, of6ecrneyuBas 3THM PpPOCT
BCero OpraHu3Ma, npyrde cHab
MaOT PpacTeHHs MHTaTelbHBLIMH
EellleCTBAaMH, TpPeTbH _IlepefaloT
UX OAPYruMm HietxkaM. Ecniu Kiert-
KV, TKaHb HJIHM OpraH H30JIHpPO-
BaTh, OTPe3aTb OT pPaCTeHHA H
IIOMECTHTL B TNPOGHUPKY HIIH
KOO0y Ha HMCKYCCTBEHHYIO TNHTa-
TEJIbHYIO Cpeny, TO €CTb <«KOp-
MHTB» HX HCKYCCTBEHHO, TO OHH
6vyoyT pPactTH H B TaKHX YcCJo-
BHUSAX. BrIpallleHHbIe KIIeTKH,
THAHH MW OpraHbl B OTHAEJIEHHOM
OT pacTeHHA COCTOSIHHH Hasbl-
BalOTCA KyIbTYpPOii  H30JHPO-
BaHHBIX THKaHe# W _OPraHoOB

Ha Brmagke VI—VII (Humx-
HHH PHCYHOK) Bbl BHAOHTE B IIpO-
6upKke MHHHATIOPHBIE pPacTeHHs
pyn6ekin wu kKaptrodensa. OHH
pbIpallleHbl U3 MaJeHbKOH Bep-
xyuiedynoil mnouedkH. PynGekus
naixe BeTeT B npoduphe,
a waptodens paer KIyOHH.




OTOT ONBIT HyMKEH y4YeHbIM, KO-
He4YHO, He JIJA IMOJYYEeHHA YPpo
#afa B NpobGHpKe, a [Jja Hu3Yyye-
HHy MeXaHM3Ma TeX (H3HOJIO0-
THYECKHX IIPOIeCCOB, KOTOPBle

NPHUBONAT pacTeHHe K LBeTe I ”
HHXO M o00pa3oBaHUIO KiayGHeii. : .

HKnetkm w Tramm pacTymue . B
Ha  HCKYCCTBEHHBIX IHTaTelb = g} .

HbIX cpepax, CrnocoGHbl GBLICTPO
yBenuYuBaTth CBOIO Maccy. Ilo-
cMoTpHTe Ha doTto. Tax pacrter
THaHb JIEKAPDCTBEHHOrO0 pacTe-
HHA 5HUXpoa., KOTOPOE IpOoH3pa-
cTaetr TONbKO B HHpanu u Kurae
A y Hac B MockBe OHO B KOnGe

BbIpaGaTeIBaeT LUEHHOe JleKkapcT- HOBEHHYI0 MOPKOBb. OHa BhIPa-
BEHHOe BeLleCTBO. YYeHble Ha- leHa He H3 ceMsH, a H3 Kie-
JIEIOTCA, YTO CHKOPO TaKHM CIIO- TOYEeK KOPHeIJiIoma MOPKOBKH H

co6oM, B KonGax M NPOGHpHax, poaunack Tome B NPOGHPKe.
MOMHO Oyper moJaydaTh MHOTHe 3TOT HOBBIH NYTb pPa3sMHOMEHHA

LlenHble JIeKapCTBEHHble BellecT- pacTeHHH# MomeT cTaTh IyTeM
Ba. BhIcTpO, pemeso M ymo6Ho! NOJIYYEeHHA HOBBLIX COPTOB.
B naGopaToOpuH H30IHpOBaH- B sroit ke snaGopaTopHH pa-

HEIX TKaHell ynanoch BBIPACTHTH CTEeHHIO 3ajalT W [gpyrie  BO-
O4YeHb HEOOBIYHBIM MyTeM OObIK- TIPOChL

MOTYT U KCPHW XWTb BE3 PACTEHWi
W BE3 NOYBLI?

OxasbiBaeTcn, rosopur HaHAMPAT GHonoruyeckux wayw A. M. Cmup-
HOB, HOpHW TOMAaTOB, MOPHOBH, NIOLEPHBI, Knesepa, NOACONHEYHHUHA
CMOCOGHbI K RANHTENbHOMY CaMOCTOATENbHOMY POCTY f[ame Torpa, Hor-
Aa OHW OTpe3aHbl OT PACTEHWA W BbLIHYTHI M3 MOYBHI, AnA 3TOro um
Hano TONbHO AATHL Te BewWecTBa, KOTOPble OHM fONY4aloT OT 3eneHblx
NUCTLEB M H3 MOYBBLI, TO €CTh Caxap, BHTaMHHbI M MHHepanbHbie Be-
wectBa. Tak, BuTammuma B Tpebyerca 0,1 mr Ha 1 n nHTaTenbHON
cpepbl. a meau — Bcero 0,001 mr/n. KopHW BbipawjuBsaior B cre-
PH/IbHbIX YCNOBHAX.

KopHu niouepHbl, Tomatos W MOPHOBH pPacTyT B TaKHX YCNOBHAX
Gonee Tpex ner. YTo6wbi noafepaTe HenpepbiBHbLIN POCT W Pa3MHOMe-
HHe HOPHeH, MX HaMAYI0 HeAento mnepecasUBaOT B CBEeMyl0 Ccpe-
Ay. Tak nocTeneHHo OTHPLIBA-OTCH y4eHbim  cH3HONOrHyecK1e
DYHHLHK HOPHA B MH3HK PacTeHHA. PaHblie, HanpuMep, cuMTanM,
HTO HOPeHb HyKEeH PacTeHWIO NULbL ANA YyReplKaHWA ero B nouse W
YCBOGHHA BOALI W NHTATENbHbLIX BeleCTB. CErofHA yiHe MOMHO CHa-
3aTb, YTO HOPHH C€NOCOGHbLI H CaMOCTOATENbHOMY CHHTe3y PAAA CNoM-
HbIX OPraHHYeCKHX BeweCTB: BUTAMHMHOB, POCTOBbIX CTUMynATOpOB, an-
HaNoHAOB, OPraHHYEeCHUX HHUCNOT, AMWHOKHCNOT W T. A. 3HAA 3TO,
MOHO C MNOMOLYLIO HOPHEH MNONy4aTs pfAf UEeHHbIX NeHapCTBEHHbIX
npenapaTtos, nogoGHO TeMm, KOTOpble MNOMYYAIOTCA NpH HYNbTHBHPO-
BaHHHU PA3NHYHBIX MHHPOCPraHH3IMOB Ha 6nochabpuKax,

MOMOLbLIO MEeTOAA KynbTypb! M3ONHPOBAHHLIX KOPHEH yAanoch
BbLIABUTL CyLLeCTBOBAHHWE B HOPHAX MHOTMX (DepPMEHTOB, HAH GHOHA-
TannM3aTopos GnarofapA  HOTOPLIM HOPAH MOFYT NerHo ycBauBaTb
Ge3 NOMOLH MHHKPOOPraHW3MOB OpraHUHYecKHe COeiHHeHWA a3oTa,
cdocchopa H cepbi.

* ¥ *

Ha craHunn uckyccTBeHHOro kimmarta ecTb u JaGopaTopus cose-
YCTOHYMBOCTH, Tlle M3y4aiol BONPOCHI, KAK 3aKaJHTb DACTEHHS K BbI-
COKOMY COJlepPIXKaHHIO COJIeil B MOYBe, TO eCTh Cle1aTb HX COMeYCTOf-
YMBBIMH H Gosiee ypoxaiinbiMu. KoHeuno, MHOTHe C/0XHBle BONpoCH
COBpEMEHHOH OGHOJIOTHH ONHA HayKa peIMTh He MoxKeT. HyxHb
3HaHUS H ONBIT XHMHUKOB. ()H3MKOB, MHKpPOOHOJOroB. COBMeCrHbie
HX YCHJIMSI yXe MOJIOXHJH ta4aJI0 OCYLIECTBJEHHIO MEUTHl LeJblX
NOKOJIEHHIi — MOKOPH1b NPHPOAY, 3aCTABHTb ee CJYKHTb YeJOBEKY.
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HAPAHAALL
U3 rPUEC-AEPEBA

Havecteo HapaHpawia onpepe-
NAeTCA He TONbHO MAFHOCTLIO
WK MEeCTHOCTbIO rpHudienn, HO M
«00epTHOMH» HapaHpalla, cnocob-
HOCTbIO fglepeBa fnerKo 3aTauwu-
8aTbCA., OObLIYHO nyywiHMe MapHH
HapaHpawen pfenalwT M3 Heapo-
BOro paepeBa, TaH HaH ero ppese-
CHHA NpPOYHA W nerKo noppaeTcs
o6paGoTHe. Ho He TaH ym Oora-
Tbl neca Heppamu, uUTOGbI 6Gpo-
cath ppeBecHHy 3THUX fAepeBbeB
B HOHUE HOHLUOB B HOP3WHy. 3a-
AYMABLLUKCL HAR 3THM, BCMOMHH-
nHM o rpubax, pacTywux Ha He-
HOTOpPbIX AepeBbAx. [laBHo Obino
3aMeyeHO, HTO AepeBo, «M3befeH-
Hoe» rpubamu, npuobOpeTaeT no
PHCTYIO CTPYHTYpPYy M MaAHO no-
rnoujaetT BCe MHUAHOCTH W napsl
Ecnu ero HecHonbHe pa3s norpy-
3UTb, Hanpumep, B nNapadgHH,
To oOpabaTbiBaTe TaHKylo papese-
CHHYy — o0O0OTecbiBaTb, 3aTauu-
BaTb — O4YeHb nerHo. A ecnu no-
AepHaTb Kaloe-TO BpeMA B pacT-
BOpe MHUAHOrO CTeHna WnM Xno-
PHCTOro KanbUHuA, TO ApeBecuHa
CTAaHOBHUTCA euwe W TPYAHOBOC-
nnameHsemo. MOMKHO  TatiKe
oGoraujaTte ApeBeCHHYy HCHYCCT-
BeHHbIMH CMONaMW WKW MeTan-
nuyecHHWMMU pacteopamMu. Bce 3To
np-faetT eH HoBble CBOWCTBA—
OH3 XOpOWO nONUPYeTcA.

MoHO nu ¢ nomouwibio rpuGos
NONy4YnUTh H3 MeHee LUeHHbIX H
Gonee pacnpocTpaHeHHbIX NOPOAR
AepeebeB fApeBeCHHY, pPaBHOLEH-
HYI0 fO CBOMM HKadecTBaMm, Ha-
npumMep, Kegpy? MHorouncneHHbie
OMNbITbI AANK MNONOMMHU enbHbld OT-
BeT. JlydwnM cbipbeM ANA nony-
YyeHMunA «rpu6o(MHKO)-gepeBa»
OHa3ancA eBpPONEHCHUH OyH.

TexHonorua mnonyuveHHa MHHO-
AepeBa oOuMeHb NPOCTan,

FpubHbIe  HYNbLTYpbI  NPHBHU-
BAlOT HaA OHOPEHHbIX OpycHax

AnameTrpom ot 20 pgo 35 cm M
anuHolo ot 20 po 60 cm, Ha MX
o6erx TopuoBbLIX cTOpoHax. Bpyc-
KW noMewawT B cheydanbHble
«HHHYGATOpHbIE» HKaMepbl HNKW B
3emMnAHble AMbl. [pouspacTaHue
cnop TpeGyeT onpepenexHoro Ten-
NOBOFO PpPEeMHMA, OTHOCHTENbHOM
BNaMHOCTH Bo3gyxa (or 96 po

42

‘nAam

e K

980/.). HOTOpas pAonmHa Bbigep-
MHUBATLCA, NOHa rpu6G He BHepd-
PHTCA B8 gepeso. tcnu OpycHu
ABafuaTHCAHTUMETpOBbIE, npo-
yecc paspbixSieHHA 3aHaHYUBAETCA
NpUMEepHO Yepe3 wecTb HeAenb;
npy pnuHe OpycHoe 40 cm —
uYepe3s 14 Hepenb. Ecnu Hapno npw-
AaTb p[epeBy eLwle WU onpeaeneH-
HYI0 MArHOCTb, BpeMA BO3f[eNCT-
BUA rpuGos yBenuuusawT. Ho
CTOWUT YAanuTb W3 fAepeBa Bnary,
Hak rpubbl NPeHpawarwT MpPoU3-
pactaTte. [lpouyecc «pa3paGoTHH»
APeBeCHHbI MNPHOCTAaHABNWBAETCA.
B3Becbie Tenepn GPycoH — OH
ctan nerye Gonee 4Yem BABOe.
A CTpyHTYpa ero nouTH He H3-
MeHHnacb. BHyTpeHHHe HanpA-
HeHMA pepeBa MWCYe3NW — OHO
MOMTH  NIMLLUEHO HATAMEHWA ¢
He#HTpanbHo. ConpoTuBneHue ce-
HYeHUA He3HaL“HMTeNbHO.

HoBuiit MeTop «BbipawjHBaHHUA»
oGneryeHHon pApeBeCHHbI, paspa-
GoTaHHbii p WTrennaxe (TAP) B
UeHTpansHOM JHCMepHMEeHTaNb-
HOM HHCTUTYTe no rpubGo-pgepesy
noa  PYKOBOACTBOM  HMHIKEHepa
B. JlyTxapara, yme WHPOHO HC-
nonb3yeTcA Ha 25 «WHHyGaTop-
Hbix cranuuax» AP, rpe nony-
HalwT TbICAYH KyOomeTpoe pa3s-
pbiXneHHoro OyHoBOro pepesa.
MUNNHMOHBI HapaHpalwen M3 rpu-
6o-pepesa — nNpocTbIX, HomHpo-
BaNibHbIX, PHCOBAfNbHbIX W MNOT-
HUUKHUX — PACXOAATCA yMe no
BCeMy Mupy. BcHope u3 rpmbo-
AepeBa Ha4YHYT HM3rOTOBNATL Hep-
TeMHble NOCHHU, NUHeHHu, mebenb.
JHCNEepHUMEeHTbl, HOTOpPble NPOBO-
AATCA CceH4Yac B HWHCTUTYTe, nop-
CHaMyT, MOMHO NKU MCNONbL3OBaThb
rpubo-pepeB0 B HauecTBe mnpec-
COBOYHOrO H H3ONALHOHHOrO Ma-
Tepuana.

B Bpasunuu paenarwoT NONbITHH
«paspbiXNATbY fAelleBoe 3IBHANUN-
ToBOe pepeBo. [lofoGHble ORbITbI
NPOBOAATCA U B APYFKUX CTpaHax.
MoHO nNoNy4HHTb OONbLUOK 3IHO-
HOMHYECHHUH adbdexT, ecnH
yRacTtcA obnervyuTb TAMeEnble W
YyepHble fApeBecHble NopoAbl.

Ce#vac y4deHble AymawoT, yene-
cooGpa3Ho nM couveTaTb MHHONO-
rU4ecHoe paspbiXfieHHe € XHMH-
HYeCHUM. XHMHUHKANHKU oOveHb ObICT-
PO MPOHMHAIOT B MHHONOrHYECHW
Pa3pbIXNIEHHYIO APEeBeCHHY, 3Ha-
4YUT COHKPATUTCA BeCb TEeXHOMNOo-
rHYeCHUM npotecc.
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3AQYHBIE HYPCbl HITa (51—57)

O Heo6XOHMMOM M ROCTATOYHOM B MaTEMaTHHe 4YM-
Taet neHuuio B. Bepe3auH. Nluureuct [l. HopaaHCKUiM
npepnaraeT TeHCT Ha Tpex AsbiKax. [lpenoga-
BaTene B. JIMWEBCHWI NPOBOAWT CeMHUHAp no na-
pannenorpammy cun. fpenopgasartens B. ByxoBues
npoBepsAieT TeTPagHHU C peLleHHbIMH 33aja4YHaMHU.

NNEKTOPHH KNYBA

Hampomy ceny — nuoHepcHuin  arpomeTeonoct —
nexTop B. EpyauH (68). Morogy npeacHasbiBalOT NTHLbI
H pacteHuna (68). Mempay neHUMAMH Bam pacCHaMmyT,
HaK pbiGbl ¥ HaceHomble «cabiwaTt» Henoropy (71).
BHUMaHWIO NbIKHUHOB NPeANaralTCA HEHOTOPbie Co-
BeTbl (72—73).

B BUBJIHOTEKE KNYBA

YuTanTe nyGnuHylowmecn BnepBble BOCNOMHHAHMA
npocpeccopa Teoprua Hnbuua BabGata (44). Npopon-
eHue noBectu A. HonnawoBa «lleHa wmMunnuceHyH-
Abl»  (63). Mo cTpaHWuam 3apyGermHbIX HypHanos:
«MNpuxas Bomaxa» (78), «CeKpeT penbchuHa»  (48),
«KowHa-HaHbKa» (67).

HA HALWUHUX CTEHAAX

Paynpepnomenue CeperuHa Cepemu (49). Xyno-
HecTBeHHOe TEOPYECTBO IOHbIX asBTo3aBoAueB (uBeT-
HaAa BHnapgxa X—XIl). TpacnTUHyMm no 6rotH3UKe, GHUO-
XHMHH W uBeTOBOACTBY (58— 59).

B MACTEPCHKHUX KNYBA

H3roTtoBneHne npocToro camopenbHOro  LWAHGO-
BanbHOro crtavHa (46) U  BepTHHANLHOrO  peMlcMy-
ca (50). Pa6oToi pyHoesoauT A. HouepruH.

B THUXOW KOMHATE

Hrpa B HHTAaHCHKHe LWIaxmMaTbl — OGbACHEHHMA AalOT
H. Lﬁaq:pan, C. CHuTHOBCKRMA (74). KoHHypc pewe-
HHA 3apad Ne 23 (60). NonsBegeHHe HMTOroB HoHHKypca
peweHnna 3apad Ne 20 (79).
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Hpogeccop Teopautt Havuw bBabaT 6 OKpydcenuu IOHbLX TEXHUKO8
demoncTpupyer Oeuctéue ycranosku 0as TBY-sakarku.

E —E LLIEE

r. H. BABAT

MemyapHrole MaTepuaib. 6bl0aIOUUXCA at00ell Tak e Kak U uc-
caedosanun 06 ux ocusnu 6ce20a noyduteabhbi. (OcobeHrO OHu
noyuutesvHol toHOUIaM, 060yMbIBAIUWUM, C KO20 denaTv CBOI JCUSHD.
Teopciii Havuuw babar 6vin 3ame4QTENLHOLM 4EACEEKOM, OA2CTAUUM
undcenelom, 6OALWUM Y4EHbIM U TAATHTALBLIM NUCATCACA. Coserckue
Jonble Texwuku wuxkozda we 3abydyr, uro Tleopeutd Havuu Goun OOHUM
us ocHoeateseli ux wypHara. B 3tom u 6 nocaedyrouiux  Ho-
Mepax Hawe20 wyprara mol nybauxyem OTPULLSKU U3 BUCNOMUHAHUL
I M. Babara. IToanoctor. 3tu 8ocnomurarus 6ydyr onybaukosarsl
usdareavcréom «Co0BETCKUll nucareat>.

“yrb yenoBeHa B Haubonbllieit mepe OMPEUENAOT Cpefa W BPEMA.
U MHe HaMeTCA, 4YTO, ONMUCbiBaA OTAe/lbHble 3MNH30AbI cBoen
MMU3HM, A TeM CaMbiM C(NOTYy AaTb HEHOTODE'€ MaTepHanbl K no3Ha-
HUIO ONpefeNeHHOM <«Cpefdbi» W «ONPEAeNieHHC! . BpeMeHH».

...A3 BOCMOMHHAHWM [ETCTBA OCOGEHHO 3ane4yaTnenca «3dJIeHTpoTex-
HHYECHHH» ALMHK Hawero Oycheta. B Hem newanu OCBETUTeNbHbIC
namnbl ¢ neperopeBLUei HWUTbLIO, NPOGHH, KYCHH MPOBOAOB, HPYTH H3O-
NAUMOHHOM NEeHTbi, NepPeHNIoHaTeNnH, LWTencesbHbie PO3ETHH, A wmor
OTHpbIBaTb €ro, HOIAa B3AYMaeTCA, B OTAH4YWE OT 3anepThiX Ha KnoY
APYFUx ALHHOB, rAe XPaHMLHCb GAHKH C BapeHbeM, MWHAANb, U3ION.
yepHOcnuBe, opexH.. OpHaxiabl A Hawen B «3NEeHTPOTEXHHUYECHOM»
AlllWKe HPYrnyio Mene3Hyio KOpoOHy. Hs Hee BbIXOAHAH ABe napsl
nposogHHKOB, MpHLAOCE HeMano nNOTPYAHTLCA, 4yT00bl BCKpbITL 3TY
HOPOGHY MpPH MOMOLLYK FBG Af W HOMHUU. B Hopo6Xe oHasanca Ny4oH
H3OrHYTbIX Mene3Hbix N.5BONOK. PacnpasBuB 3TOT NyuoH, A yBHgen
OGMOTHY W3 TOHHOH H30NHPOBAaHHOR Mef[HOH NPOBONIOKH. A CMoOTan
ee Ha NyCTble HATYLIKH OT HHTOK M OT NIeHT ANA NHLyuen MalHH-
KW, Mog TOHHOM MPOBONOKOW GbiNO HECHONIbHO Cnoes BOWEHOH Oyma-
fH, a NOTOM elje OOMOTHAa TaKMe M3 MEAHOH, HO Ye n3 Gonee TOA-
CTCH MPOBONOKH.
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B AwuHe OKasanca ewe NUCTOK C PHUCYHHOM KM onucaHueMm. Bbi-
ACHHUNOCH, 4TO Mene3HaA HOPOGHA, BCHPLITAA C TaHWUM Tpygom, co-
Aepmana TpaHcopmaTop TUna «FHOM» € «eOBbIM cepAeHHHHOM»,
C nepBHYHON OOMOTHOW Ha HanpsameHue 110 B M BTOPHUYHON Ha 6 B
ANA  NWUTAHWA 3NeH. PHYECHOro 3BOHHA.

MNpouTn onucaHue TpaHcdoOpmaTopa, A Gbin KpaiHe yAMBREH TeM,
HTO, OHa3biBaeTCA, 3NEHTPOIHEPrUA MOMEr NepexoAWTb OT  ORHOM
H30NMPOBAHHOM OOMOTHM K APYrOH, OTAENbHOM, TaHMe W30NHPOBaH-
HO#H. MHe Obino Torga cemb net. A cuyMTan AnA ceGA OuYEeBUAHBLIM,
HYTO 3NEHTPHUYECHHH TOH MOMET HMATH NG METanIMYeCKOMY NPOBOAHM-
Hy. Ho nepexog 3neHTPO3Hepruu OT ORHONH OGMOTHM K Apyroi Ge3
METannM4YeCHOro HOHTAHTa Ha3ancA u4YeM-TO HenpasfonoAoGHbIM, NpOo-
THBOECTeCTBEHHbIM. 270 OujylleHHe YAWBAGHWA OT NepBOH BCTpPEuH
€ TaHWM 3aMeyaTeNbHbIM, HEMNOHATHbBIM MHe npuGopom — TpaHchop-
MaTOpPOM — MHUBO A0 CHX NOp.

H po cHux nop A nNpoao/mMKald 3aHMMATLCA TOM e npoGnemoi:
BbIACHAIO, HaH NPOHMCXORHMT GeCHOHTAKTHaA, «GecnpoBoOnOYHAA» nepe-
AAua; HcCnepylo, NPOEHTHUPYIO H HOHCTPYAXDYIO pPa3fiUuHbie YyCTpPOHCTBA
AN GeCHOHTAKTHOW MNepefavr 3INEKTPOMArHHUTHOM 3IHEpPrHUH.

OpHampbl  GpaT OTUA, CTYAEHT-MEAMH, nNpHhec OGONbLIOW MEeLLOH
C HOCTAMM. HecHonbHO BeyepoB MOAPAA OF cOGHpas M3 ITHX HO-
CTeA CHenet, NPHOGLUMBE MW MEHA H _ 3TOMY 3aHATHIO B HKaudecTse
«Mnagwero Hay4yHoro cOTpyAHHHa». CoGpaHHbIM CHener noaBeCHIH
Ha HKploH B HOpHgope. Yepe3a HeHOTOpOe BpeMaA CHeneT Hcues; [Qy-
Malo, B CBA3M C TeM, HTO AAAA YCMeWwHO cRan 3H3aMeH NO OCTeOo-
noruu. Ho MHOro netr CnycTA, HHTepecyACb aBTOMaTHHOM W Tene-
MeXaHHHOW, A MbICNeHHO BO3BpPAL4ANCA H 3TOMY CHeneTy,

BcA TexHHWHa MoOMeT ObiTb pasfeneHa Ha pgse ob6nactu. OpHa
BHMO4YaeT B cebGA CpeaCcTBaA WM MeTOAbl Pa3NUuUHbIX HM3IMEpPeHHH, Ha-
6nopeHHH —3TO TexHHMHa c6opa, 06paboTHM U nepegauyr HHOPMALMH,
TeXHHHa YNPaBNeHHA, TO, 4YTO Tenepb HWHOrpga OGBLEAWMHAETCA TEPMH-
HOM «HHWGepHeTuHa». [lpyraA o6nacTb TeXHHHW CBA3aHA C nepepaued,
nepepaGoOTHON, npeBpaleHHEeM 3HEePrdH — 3TO 3IHepreTUHa,

H Horpa A AyMar 00 HMCTOHax CBOMX paboT, CBA3aHHbIX C 3Hep-
FeTUYECHOW TeXHWHOW, TO BCNOMUHAO TpaHcchopmaTop THNa «lFHOM»
C «@MOBbIM CepfeyHHUHOM». 3aHATHA e CBOKF HHMOPMALHUOHHOH, HH-
GepHeTHYECKON TeXHWHOW, aBTOMAaTHHOW 5 CBA3bLIBAKO C BOCMOMHHAaHM-
AMK O CHeneTe, npu cOopHe HOTOPOro s BNepBbie 3afyMancA Hapg pe-
AHUMAMHU MHUBOFO OpPraHn3mMa Ha BCEBO3MOMHbIe pasfparkeHHA W Bre-
YaTneHHA.

BOT euje OAHO COObITHEe M3 BpeMeH f(eTCTBa, HOTOpOe, HaK MHe
HaMeTCA, UMeno BAHAHWE HA MOM 3AHATHA HAYHHO-UCCNEeAOBaATENbCHOW
pa6oTo#.

MHe neT nATL HNAKM WecTb, A cTolO Ha GanKoHe. B pyKax y MeHA
CeTHa C OFPOMHBIM KparHO-CHHHUM TYrHM MAYOM. Bonblune ManbuHHHH,
co6GpaBLIMecA Ha Yynuue, HpUYaT MHe:

— Bpocek Ham MAY, a Mbl TeGe ero oGpaTHO HHHem!

A He nopgaldcb Ha Yrosopbl.

— Hy, Torpa BbligH K Ham ¢ MAYOM, NOurpaem BMmecTe.

EpBa A Bbillen Ha YAuuy, Kak Gonbline pebGATa BbIGHNHM MAY y Me-
HA W3 pyHK, CTanu FrOHATb ero Horamu, OyeHb CHOpPO OT MAYA OCTa-
NUCb TONbHO OGpbIBKKM. HO MHOro no3xe A NOHAN U cam He pas
owlyujan HyBCTBO HENPHA3HHM H «repofAM», KOTOpble CTOAT Ha GanHo-
He W fAepHMaT B CeTHe MAY, CO3f[aHHblA ANR MIrpbl.

JHCcnepUMeHTanNbHaA, UCCnefoBaTenbCcKana paGoTta, nNopoGHO Hrpe.
HEeBO3MOMHa BHe HOM/IeKTHBA. HHorga npuvHecewsb CBOK TeMy — CBOH
MAY — 4 3aTeM OHAa3biBaeLWbCA MO PAa3/IMYHLIM NPHYHUHAM BHE Hrpb:.
A orop4alochr TONBKO B TOM cfyHae, HOrpa pasopByT MAY, NOry6aTt
uaeto. Ecnu e U Ge3 Moero yHacTHA [eno ABHIETCA, paboTta wupeT
YCRewWwHo, A HMCNbITbIBAlO 4YyBCTBO YAOBNETBOPEHHA, pame roppo-
CTHU: cnefoBaTenbHO, A CBOEBPEMEHHO Havan HWrpy, Aan TOAHOK peny.

Tem BpemeHem NOABNAAIOTCA HOBbie MbICNIH, CO3PEBAIOT HOBbie HAEH.

ExaTepHHa BTopaA cneuHanbHbiM yHasoM 3anpeTHna Bosgyxonna-
BaHMe., Hanoneon HaTeropH4yecHH BbICKA3aNCA NpPOTHB MAPOXOAROB.
Ho nporpeccMBHyi0 TeXHHHYECHYIO HAeio Henb3n 3anpeTHTsb. [ocre-
NeHHo OHa OBNafleBaeT CO3HAHHEM MHOIMX JOAEeH, W 3TO rnasHoe,
n60 OCHOBHOE B COBPeMEHHOM HAYHe — 3TO AYX HONNerHanbHOCTH.
[inA HayuyHbIX HCCNefoBaHWA TpebyeTcA cnoxHeHlwaa annapatypa,
AOPOrocTOfiLiHe 3IHCMEPHMEHTbI, HOTOpble BeRYTCA GONbLUMM KONNEK-
TUBOM noaen. H NPUGNIH3HTBCA H TeM Be/IHKUM UenAaM, UYTO CTOAT
nepep HamMu, MOMHO TONBKO nNpH Hycnoauu YEeTHO COrnacoBaHHOM,
APYMHONH pPaGoTbl MHOrMX niogen ac AonMHo ObiTe MHOrO,
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flocne paccHaza o BRNEYATNEHWAX PaHHero AeTcTsa cneposanc Goi
neperdTH H LWHONbHbIM rogam. Ho 0GCTOATENbCTBA TaK CNOMHIHWCH,
HTO A He YUYMICA HWU B Ha4YanbHOHM, HH B CpPeAHeH LLKone,

Bpema Gbino TpeeomHoe, Ha YHpauHe wna rpamgaHCHaa BOWMHa.
OTey, BUAA MOM HHTepec K MaTeMaTHKe W <H3HUre, pewwnn, HHTO
C TOYHBIMM HAaYHK: ¥ A CNPaBAOCb <aM, M MEHf CTanH Y4YWTb foma
natelHH _#U nuTepaType.

B cBoGogHoe BpemMa A Gpoann no Geperam [lHenpa, mHoro nnasan,
3aHMUMancA B TeXHUYECHOM HpyMHe npu HueBcHOM pgeTcHon OGHGnHO-
TeHe, cTpoun aBHamofenH., Ha ogHOM M3 COCTA3AHWUMK NeTarLMUX Mo-
gener A pame nNONy4YHN NpPeMHIO.

MNpo6oBanu o6GyuaTe MeHA HMCHyCCTBaM: My3bie H Musonucu [po-
THB WUIrpbl HA poAne A BOCCTAn Cpaly e Ha:eropuuiecHu. B cTygpuio
XyfoHHUKa [paxoBa XxoAaun uensbin roa.

B 1925 rogy Ha HKpewjatvHe OGbin OTHPbLIT pagHoxny6., 3pech co-
OHMpanuce He TONb4{0 B3pPOCAble, HO W FMOAPOCTHH #U MaNb4HYHLLIKHH
B HOPOTHHX LUTaHUWHAX., H A, H3MeHWB aBHamogenusmy, crtan une-
HOM papuoHnybGa.

K 3ToMy BpeMeHH OTHOCHTCR oOnyOGnHHOBaHHe MOero nepBoro_ «co-
YuHeHUA». [TOBOAOM H €ro HaMMCAHKHICO MOCAYMMHA TaHOW caydan: Ha
AeHbrK, 4YTO Aan MHe OTel, A HYNHA YCHAWTENbHYI namny «MUKpO»,
nOCTPOUN aKKYMynaTopHylo OaTtapeio Ha 100 B W _Hadan cobupartb
pPagHonNpHeMHUK — «JAHONAMMNOBLIW pereHepa op». OpHaKO HanpAMe-
HWe aHogHok OGaraped nonano Ha HUTE HaKana, # MOA namna cro-
pena. A cran pymMartb: HTO MOMHO Gbino Gbl cpenatb, uToGbl NpefoT-
BpaTUTb TaHue cnyvau? H pewnn: =cnn B Uenu aHopHOW GaTapewu
6bin0 Gbl GOCTATOUYHO GosibLLUOE CONPOTHBMEHHWE, TO TOrpa TOK Gbin Obi
orpaHM4yeH H He MOr Obl nepemedsL HHUTb namnbl. A Hanucan 06
3TOM B MypHan «PagHonio6uTenb», YNCMAHYB, YTO B HavecTBe TOHO-
OFpaHUYMBAIOLLEro0 CONPOTHBNEHWUA MOMHC Obinio Obl B3ATbH ManomoLy-
HYI0O namny HaKanHBaHWA. B OAHOM H3 cnepylouwjMX HOMEpOB MYypHa-
na cpeau pasnuuHbIX  COOOLIEHHH Obino  CHasaHo, u4To babar
13 KueBa npegnaraer BKAOYaTb B aHOAHYIO Uenb naMny HaKanusa-
HHA, 4TOObI Yybepeub YCHNWUTENbHYIC namny OT neperopaHMaA.

B 1926 ropy HomaHposaHue Haxoausweroca B Huese papgno6a-
TanboHa coGpanc Bcex MenawwMx obyuaTbCA papgHonioSuTenerd MU OT-
HPbINO AnA HMX HKypcbl B Kasapmax yuunvwa ceasu, Hac oGyuank
Hy3He4YHOMY, cnecapHoMy peny, paGoTe Ha cTaHHax. TpeHuposanu

CTED,
E\ e

WNHGOBANBLHBIA KPYT Sy e

u_lnucpoaanbnbm Hpyr ¢ noBO- TonuwHon 10—12 mMm W wypy-
pPOTHBLIM CTONOM MO3BONMAET  NaMH NPHHPENNAIOT K dnaHyy.
NpPOM3BOAHTL 00PaboTHy W Wnu-  @Dnavey 3aHPennAlOT BHUHTOBLIM
hoBHY AepeBfiHHbIX feTaned NOA  CTOMNOPOM Ha Bany MoOTopa.

no6bIM YFrAOM H NAOCKOCTH fAHC-
Ha. Heobxogumo HMeTb HECHONb-
HO CbeMHbIX AHWCHOB C HaHneeH-
HOM HA HHUX LWHYPHKON PasnuyHoOn
3epPHUCTOCTH: HpynHoW — panA
rpy6oit 06AMPHU H MenHon — AnA
OHOHYAaTEeNbHON [OBOAHKH — LWNH-
cdorHHu (ABa-TpH AHcHa). Mo mepe
MCTUMPAHHA LLUKYPHY  3aMeHAT
HoBoM, [letanu, oGpaGoTaHHbIe Ha
Hpyre, He TpebyloT nocnefpyto-

Wer 3a4YMCTHKH [NA OKPAaCHH.
AWcHK Bbipe3aloT W3  haHepsbl

MOBOPOTHLIX CTOA €O CTAHH-
HOM WM3roTaB/NMBAIOT M3 NIUCTOBO-
ro meTtanna TOALMHON 2—3 MM.
CTaHHHY HpPenAT H OCHOBAHHIO
Aeyma Gontamu. OTBepcTHA nop
60nTbl genarT WenesbiMH, HTOObI
CTaHHHY MOMXHO Obino noasBHUraTth,
YCTAHABNHUBAR HYMHbIA 3a30p
MeXay nOBOPOIHbLIM  CTONOM M
AHCHOM.

Ha 60HOBbie CTOMHH CTaHHUHbI
APUHpEeNNAIT LUHany OT TpaHc-
nopTupa. OHa oGecneyuT TOUHYIO
yCTAaHOBHY cTOna noa 3aARaHHbIM
yrnom K AHcHy. Ecnu noctasutb

BMeCTO LUNH(OBANBHOTO  AWCHA
TOUHNBHBIM HPYF, MOMHO FIPOMU3-
BOAWTL  3aTOHHY HHCTpYMEHTA,

3aKpenus OA3eBbld AWCHK HU Ha-
HeCA Ha Hero nOJIMPOBaNbHYIO
nacty «lFOH», — nonuposate Me-
TannH4YecKue peTanM.

A. KOYEPIrHH



B fipHeMe Ha ¢nyx, yuyunu cobupaTtb u NPOBepATb papHOCXeMbl W,
HaHOHey, N1IeTOM OTMPABH/IM HA MPAHTHHY C KOPOTHOBONIHOELIMH FPH-
eMo-nepefalowMMU CTaHUHAMH  SceM BbifJand KpacHoapmeicHoe 00-
MYHAHMPOBaHHEe W NPHHANKW HA AOBONBLCTBHE B 6ATANbLOH CBA3H AUBUIHH.

Mo oHOH4YaHHK HypCcOB A coGpan CBOF COGCTBEHHbLIH HOPOTHOBONHO-
BblA NpueMHUH. Mo pexnomeHpauwu KOAPa, mHe 6bino BhigaHo pas-
pelieHre Ha nepefalouUlyl0 HOPOTHOBONHOBYIO CTaHUWUIO M NPHUCBOEHb!
nosbiBHbie — EY5C[. Beino MHe Torga nATHapuaTb neT.

Al HYNUn HECHONBHO OTHPLITOH, OTMeuYaTan Ha HHUX CBOW NO3bIB-
Hble, faHHble CBOEro nNepegaTiMHa W CTan pPaccbiNaTbe 3THU OTHPLITHH
HOPOTHOBONHOBHKAM, OHM MpPHCbINANK MHe W3BelleHHWA O npueme
MOWX  CHrHanos. BcHope  Tanux U3BEU|EHHH — KX  Ha3biBaNK
KY3C3/lramu — HaGpanocb y MeHA MHOTO. HO fomHeH co3HaTbesA,
HUTo MoAa HoaneKuyua HY2CIJlok oOTHIOAL He 6bina camom 6Gorartoi
cpejili HHEBCHUX KOPOTHOBOMHOBHHOB.

...llopa Gbino nogymaTte W o paGoTe.

Nocne papa Heygay MHe yAaanocbh NOCTYNWTb Ha paGoTy B 3NeHTPO-
TexXHHUYeCcHue MacTepcKHe Hro-3anapHo#t pgoporu. BcHope 3TH Ma-
CTepcKue Gbinu npeoGpasosaHbl B 3aBop «TpaHccurHan», Tam Bbiny-
CKanu o6opyaoBanue gnA aBTOGNOHMPOBHHM. 3pech A pa6Goran uep-
TEeMHHUHOM, TeXHHMHOM M, HAHOHEl, YAOCTOMNCA AaMe 3BAHHA «HHIKe-
Hepa gnA TeXHHUYEeCHHX 3aHA HH».

B 1930 ropy mMeHa npuHAnu B KHeBCHMIt NONHMTEXHMUYECHHUId MHCTH-
TYT, Cpa3y Ha TpPeTHH Kypc paguodarynbTeta. Ho mMHe anb 6Gbino
pacctarbca ¢ paGoToH, MU A cTan coBMeL}aTe ee ¢ y4eGoM.

Hauas B WMHCTUTYTe M3yuaTb pPa3nuUuHblie 3NEHTPOTEXHHUUYECHHE AUC-
UHNHHbL: «TeopeTHYeCHHWEe OCHOBbI 3/EHTPOTEXHHUKHU», «DneHTpomar-
HUTHbie HOnNeGaHWA W BONHBI», «JIHHHUKU 3INEHTpoOnepefauu U CeTH»
U TOMy nopoGHoe, A YMACHYNCA — HaK fanek NyTb OT 3ITUX HHUI
H peanbHbiM Bewjam, K NPAHTHUYECHOW IJINEeHTPOTexHUHe, C HKOTOpoH
A  cTankmsancs Ha pabore!

A pan ceGe cnoBo COBEpLUEHHO He YHUTaTb 6GeNNeTPHCTUHWU, NOCBA-
THUTb BCe CBOe BpeMA, BeCb CBOW [AOCYr H3Y4YeHWUI0 TeXHHHECHOW nH-
Tepa ypbl. 3TO, HOHe4HO, GbinO HaWBHO. «BuUHOMT pae BpamenoH» Bce
Me OHasanca cHnbHen, Y [loma A BbiYKTan, wTo npu pgsope Jogo-
BHHa XV Gbina nonynApHaA HHWUra ¢paHUYy3CHOM nucatenbHUubl Mag-
neHbt CHoaepH. HIofepH noBeCTBOBana O HeHKoeH  HeoOblHaWHOM
cTpaHe — «CTpaHe HEMHOCTH», «CTpaHe nwGBU», B HKOTOpOM OGblin
«flepeBeHbHa OcTpoymuna», «Fopopox Bonbwoe Cepaue», «O3epo Pas-
HOoAyLWHA», MOpA «OxnampeHUA» U «3abBeHWA», Hyaa Bnaganu «PeHu
BNIOGNEHHbIX».

Jta crpaHa nOTpAcna Moe BOOGDa)eHWe, W MHOro neT cnycTA
A HanWcan HHUry O CTpaHe cBoeil nmo6Bu — «CTpana MN3IID»,

Ha nocnegHeM Hypce HWHCTUTYTA A CTan 3aHUMATbCA C(aMOCTOR-
TenbHbIMKU HCCcnepoBaHuAMKU. CoGupan B8 NaGopaTc pHUHU CXeMbl C INEH-
TPOHHBIMKM NaMNaMu ANA HM3MepeHWA yrna cABura a3 B UenAx ne-
pemeHHOro ToHa. flonyuun pABa aBTOPCHUX cBHAeTenbcTBa. B IKyp-
Hane «3neHTpuyecTBo» (Ne 13, 1932 r.) Guina onyGnHHOBaHa MOA
cTaTbA «JlamMnoBblie NPHGOPBLI ONA H3IMEP2HWA Yrnos cgeura das».
Mo3e aHanoruvuHbie CXeMbl HalUNKW PAA NPUMEHEHHH B HOHTPONbHO-
H3MepUTeNnbHOM TexHHWHe W aBTOMaTHHe. B ToM e 1932 rogy 3a-
HANCA TaKMe HCCnefoBaHHWeM CXeM ANA BbINPAMIEHHA NEepPeMEeHHOro
TOHa “ f[ANA npeo6pa3oBaHHUA MNOCTOAHHOrO TOHA B NepeMeHHbIH.
Torpa e npepnomunn (aBTopcHoe ceupeTenbcTBo Ne 41068) cxemMy Bbl-
NPAMHTENA C «Hy/NeBbiM BeH Mnem». lMopoGHble cXeMbl BRNOCNEACTBHH
Npeanaranice W pPasnUYHLIMH  3apyGerKHbIMHU  HMCCNepoBaTenAMH,

Xoannu cnyxu, HTO OAHOro-gByX BbINYCKHUHOB paanodaKynbTeTa
OCTaBAT B AacnupaHtType. He CHKpol, TaHaA nepcneHTHBa Hasanacb
MHe OYeHb 3aMaH4YHBOW, HO A He NnocMen 3afABUTb 06 3TOM BCAyX
U NpUH pacnpefieneHUU rnoNnan Ha INeHTpoBaxyyMHblM 32Bof «CseT-
naHa», O 4YeM HHHOrpa He comanen.

Ha «CseTnaHe» NpoLWNW caMbie CHACTAWBbIE AECATL NeT MOeH Mu3-
HH. 3pecb A nNpoBen pAA WCCAeaoBaTeNbCHUX paGoT, onyGnuHo-
Ban HECHONbHO [EeCATHOB CTaTed B HaYYHO-TEXHHYECHKHUX IKypHa-
nax, NONYYUN HECHONbHO AECATHOB ABTOPCHUX cCBMIeTeNbC'B HA M30-
6peTeHHA, MHOrHe M3 HOTOpPbiX ObinK BHegpeHbi B NPCH3BOACTBO
3peck we. Ha 3aBoge A HanWcan AMccepTaljyu Ha COMCHaHHWe YHEHOH
cTeneHW HaHgUpaTa, a 3aTeM M AOKTOpPA TeXHHUECKHUX HayH. 3a ofHy
H3 paGoT, npoBefileHHbix Ha «CBeTnaHe», MHe Obina nNpHcyHAaeHa
B 1943 ropy CTanuHCHan NpemMUA, a TaHMe «3aMOPCHaA MpPeMHUA»
AHFNUHCHOrO HHCTHTYTa HHMKEHEepOoB-afneKTpHUHoB (1939—1940 rr.).

(MTpogonmeHnne cnepgyerT)
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(Mo marepuaram ¢ppanyysckoeo swyprara «Coanc 5 Bu»)

MOPHKaM Jacto NPUXOFHTCA

BHAETb HAK cTau penbohu-
HOB C HeoObIHaMHON ObICTPOTOH
H Ge3 HaHoro Obi TO HH  ObINO
YCHAHA OGroHAIT cambie ObiCT-
pbie cypa, orubalrT HUX, MArKo
NOrpymaloTcA B BOAY W TaK Me

nerxHo BHOBb MOABARIOTCA Y
GopTa.

Bce, HTO CMOTPHT HA HHX
¢ nany6bi, NOpa»alTCA MacTep-

CTBOM 3THX NPEBOCXOfHbLIX NNOB-
yos. Ho Hayka ponroe BpemA
CY4HM:iana WX NNOBUAMH «HE3aHOH-
HbiMH». C TOMKM 3peHUA 3aHOHOB
THAPOAHHAMHWHK CHOPOCTb  HX
COBepLIEeHHO HenponopuHoHanbHa
KX MYCHYNbLHOH CHne.

Crasunvcs onbiThl. HenogBui-
HOMY 4yudeny cooGujanacb gBBH-
HMyulan cuna, paBHaA ToO#M, HKOTO-
Py MOMET pa3BuUTb AenbhrH
HNM HacaTKa € MOfHbI Hanpa-
MeHHem cun., CHOpoCTb g[BHIe-
HWA Yy4ena oOHKa3sbiBanacb Ha-
MHOrO MeHblle CHOPOCTH fenb-
thHHA W NPHTOM NONHOCTbLIO CO-
OTBETCTBOBana 3aHOHaM THAPO-
AHHAMHHKH. [lensdrHbl e, Urpan,
onpoBepranu 3TH 3aHOHbI.

aKMm o6pa3oM ypaeTcA fgenb-
tbuHamMm CBeCTH H MHHHMYMY CO-
npoTuBneHue BOALIT?

YyeHble He pa3 cTaBUNH nepepn
co6on 3apady noGopoTbL BO3HH-
Kawoljee MpPH BBICOKUX  CHKOPO-
CTAX TypOyneHTHoe TevYeHHe, TO
eCTb 3aBHUXpeHHe, MPenATCTBYIO-
wee yBENHUUEHH IO CHOPOCTH.
CTpeMACb [OCTHYL  NAMHHAPHO-
[347] Teyerun, HOHCTPYHKTOpPbI
rnasHoe BHHMaHHe YAENANH Ha-
4yecTBY TNOBEPXHOCTH U copme
NNaBaloLWKUX MW neTalwLWMX anna-
partos.

HepaBHO HemMeUKHH Yy4eHbl#
Mauxc O. Kpamep, npomuBalowMi
B AMepuHe. Lo06LiUn O pe3ynb-
Tatax CBOWX MHOFOMNETHHX HMC-

cnegoBaHWi B 3TOW 0OGNacTH.
H3yuan MHHPOCHOMKHYecHoe
cTpoeHHe WKYpPb! AenbthHHaE,

AoKTOop HKpamep oGHapymsun B
rnagHo# 3nupepMe Ha rnyGuHe
1,5 MM cno# nanovex, nepneH-
AHHYNAPHBIX K  NOBEepXHOCTH.
YuyeHbit NPEepnoOnoMUa, 4YTO 3TH
nano4dKu coobuianu LUKype pAenb-
cdHrHa 0cobylo rubHOCTb, CNOcoG-

Mukpockon packpeigaer cexper Oeas-

una. IMaaouku, KoTOpble 6BbL BU-
ure Ha ortoepacdpuu, ceubasce,
cnocebereyror  npeepaujenuio  Typby-
AEHTHO20 NOTOKG 8 NAMUHAPHbLI
Kasxcdaa wacruya wcudkoctu 0O8u-
aerca, Takum 06pa3om, ¢ NOCTOAH-
HOU CKOpPOCTbHIO.

Brusy e6v._ sudure
socnpoussedenue CTPOEHUR
Oeavpuna — eramundro».
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HYI0O 3HAYMTENbLHO YMeHbIUNHTD
YRS sy H
3anasy Hpamepa u3 pe3u-

Hbi  ObifIO  M3rOTOBAGHO HeuTO
spoae HCKYCCTBEHHOH KOMMH,
rnagkoit c opHoH Hbl M

YTBIHAHMOH  BN3CTHYHLIMW  Mro-
nouKamyu — ¢ gpyro#. i pe3m-
MOH, KOTOPYIO Ha3BanH «NAMHH-
@no», GuinKH NOHPLITHI CNeyHann-
Hble NOABOAHBIE CHaPAfQLI a-
NeHbHOro pasmepa. Meway creH-
HOH CHaDAA3 M MNJIOTHO NPUrHaH-
HOH H HeH 3NaCTHYHON CTOPOHOM
namundno ans euje yuued
MMHTAUUK MOHON WIKYpL g nb-
turoB Obiia B fleHa HnediMan
WMUQHOCTL, Yie nepBbie OnNbiThbl
OKA3anMCL oOueHb YOGegHTeNnbHbLI-
MM: TYpPOYNeHTHOCTL ofrexalo-
WHUX 3ITH CHapaflsl CTPyH Obina
BAiBO® MEeHbLUeH, “eM NPH HCNbi-

TaHWW CHaprAgos Tofl e dopmuel,
HO CARENaHHLIX W3 obbiuHOro ma-
TepHana (cm. pHc. Ha crp. 48).
Cefivac ewe TpyaHo onpefie-
SIHTL UEHHOCTb OTKPLITHA JOK-
Topa HKpamepa. Bc , OMHO
6yAeT HMETb NpPHMEHeHWe TOfMb-
KO NPH yMEepPeHHbIX CHOPOCTAX.
TOrpa cocrtasanve B Oere
€ fennHHaMM  yAeT HecTHbIM —
COMEePHHKK B OAWHAHOBOM «dop-
me»,
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HuHa CowxonoBa, 14 n. »CeMbs poma‘t

Iepsoie marm 8 HCRYCCTBO

Manenbkas mo9YTOBas Mapka.. OHa Rag Xo6pasd cOyTHENRa
HeceTcss ¢ IHCHMOM 4Yepe3 MOPS H OKeaHBI, ABJIAACH BH3HTHOM
Kaproukoif cBoeii crpamnl. MapxksH, KoTOphie BHI BHAHTE Ha
Hameii BrkNajgRe, cReJaHBHI IO PHCYHKaM COBETCKHX Jereii. Be-
cesio pebATam B ACHBIN 3HMHEHN Jenb. IlocMOTpHTE, ¢ KaREM
yBJeYeHHEM JICHAT OHH CHEXHYI0 6alfy, KaTaloTCsi Ha KOHBKAaX.
Am'ogl 9Toli mapkn — mxoasHEna Hema CokosoBa.

a BBICTaBKe palGor feTcKoii H3OCTYAHH, I'le 3aHHEMaercs
Hunra, MHOrHe pefATa ¢ HHTEpecOM pacCMATPHBAIOT ee HOBEIE
Komno3unuu: <«Teiemepenasa» H «Cemba poma». Iloutr TpH
AECATHJICTHS eXerofHo Bo [[Bopme KYJbTYPH aBTO3aBOJAa HMe-
oA JlExayeBa yCTpPaHBAalOTCS BHICTAaBKH paGoT yuamm\xcs Jer-
CKOlH H30CTyRHH.

HasaiiTe NO3HAKOMHMCH € CaMHAMH XYJAOKHHKAMH — pS-
JIOM HAYT 3aHATHA. B o3apeHHO} CBeTOM KOMHaTe maxHeT Ma-
CJHSHBIMA KpacKaMH, KPyrom MOJb6epTsl, STIONHHKH — HAaCTOsN-
mas mMacrepckas! 3pech 3aHHMaICA 6ojee 50 ywamuxcs.

BuCYUKe o v »
7 -
novine . ma KM . 960
md Kom Lo 1960
X—XI i
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CTOHT THINHHA, H TOJbKOC H3pe[Ka pa3faeTcs roJoc: «Ama-
Tpuii 'aBpHJIOBHY, Y MEHA 4T0-T0 HE noxydaercsaly 3To roBo-
pHT onuHHaanarmieTHnii T'eHa EBceeB. ‘'Ha momomp IPHXOAHT
GeccMeHHBIl PYKOBOAHTENHb CTY[HH Jmurpuii TaBpunoemt Co-
GomeB. OmmuOKa HalifieHa, H PHCYHOK 006:3arTelbHO CYaHeT Jyd-
me. Bo BpeMs JeTHHX KaHHKya I'esa moGbiBan B Jlennnrpane
H OTTyJla NpHBe3 3apHCOBKH CMOJIBHOTO H JEreHJapHOro Kpeii-
cepa <«Aepopa». A Bor Toas CoxosioB. Ham mnoHpaBHJIACH
ero akxBapenb «PopnHoe KomyxoBo». 3pech Bce HOBOE: HOBbIE
AOMa H MArHcTpajh, MO KOTOPOH, Bejif COCTaB, MIHMTCHA HOBBIH
TelJIOBO3, HA TOPH3OHTE BHICATCH OalleHHble KpaHbL PebaTa
mi06aT cBoit Ilponerapckuii paifom. Muorse HX 3apHCOBKH pac-
CKa3BIBalOT 0 POAHOM paiione.

«Ha crapre» — Tak Ha3Baja CBOI aKBapeib KnaBa Ky-
KkoBa. Pe6aram H Mmopo3 Humodem! Po30BbIi pyMAHeN 3aJHI
HX IeKH, H OHH pajibl KaTaHHI0 Ha JBbIKaX.

B jerckolf CTyAHH XOpOINHEe TPajHIHH: KpoMe KJIacCHBIX
saMATHH, JOHBIe XYNOMKHHKH YacTO BBIXOJAT Ha yJHNy. Hx
MOJKHO BHJeT> HAa HOBoCTpoiikax, Ha cragHone. Ilocmorprre
Ha pucyHok Bosm 3aiinesa, KOTOpPHIi MBI HNOMECTHJH Ha Ha-
meii Briaagke. Becnal.. Jlomaerca Jief Ha pexe!

IOHBIe XY/IOHHKH ydaTcA Y CBOero mejarora, yJarcd Ha
xaprasax TpeTbAKoBCKoill rajepen, ydarca y GoJbIIHX MacTe-
POB HCKYyCCTBA, KOTOpble NPHXOJAT K HHM B TOCTH, y4aTcH Ma-
CTEepCTBY, a TJIaBHOE, ydarcsa IiIyGOKo BriAABIBATLCA B OKPY-
KAyl AelicTBHTENHHOCTD, HaIl cerofHANMHH JeHb.

MHorse M3 HHX HABJSIOTCH YYaCTHHKaMH MeAyHapOAHBIX
BHICTABOK JeTCKoro pHcyHka. M Bor ceifzac Goxee 70 pa6or
0T00paHO JJIA TMOCHUIKH B CTPaHbl CONHAJHCTHIECKOro Jjareps.
o6pbiii myTh 3THM KapTHHaM H DPHCYHKaM, NpeACTaBIAINIAM
TBOPUECTBO COBETCKHX MIKOJLHHKOB!

CuacTiHBOr0O ONyTH H BaM, HallH IOHbBle XYROKHHEH,

B Gonbmioe HCKyccTBO!
A. HoemukxoB, E. ¥YcmeHcknii

3aiues Boga, 12 5. s Tenaant's,
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Oro Ha3biBalOT PAaLMOHANM3aToOPamK, Bbl, KOHEUYHO, 3HaeTte. 3to
NOAKM, uUbs TBOPYECKas Mbicnb obs3atensHO BHOCKT uyto-HMbyAL
HoBOe, nepefosoe B npou3soAcTBo. Ho ecan Bbl AyMaete, uTo
paumoHanu3aTopom moxet BuiTh TONLKO Henoeek ¢ BoNbLWMM HK3-
HEHHBIM ORbITOM, TO ownbaetech. Touno Tak e owubancs u Ce-
pexa Ceperun, unen KnyBa ioHbIX TeXHWKOB Mpu 3a3BOAE MMeHM
[zepwuHckoro B ropope Mypome. Cepexa HMKOTAa He npeanona-
ran, uTO OH, yueHuK 6-ro Knacca, moxeT GbiTe pauuMOHanU3aTOPOM.

A BbLILLNO UMMEHHO TaK.

Kny6 tOHbIX TEXHMKOB, FAe 3aHuMaeTcs Cepexa Ceperun, pa-
Goraer Tpetuit roA. Mm pyKoBOAMT ObIBLUMIA HanajuMk CTaHKOR
uexa metannokoHcTpykumit Bnapumup Cepreesuu Deskos. [ea-
puate netr npopabortan Bnapgumup CepreeBuuy Ha 3aBOfile MMEHM
NaepwuHckoro. A KOrpa mopowna nopa yxoAuTe Ha nencuio, 3a-
rpycTun cTapbiii pauuoHanusatop TpyAHO uenoseky, npopabortas-
WweMy BCIO XKW3Hb, OCTaTbCsl BAPYT 6e3 pena.

A uto, ecnu opranusosats Kny6 IoHbIX TeXHWKOB, nepeApatb OnbIT
pezam? Takoe NPEANOMEHME MAacTepa-KOMMYHMCTa MOHPABUAOCL Ha
sasope. Kny6 6uin cozpan. 3asoa nepepan pebstam ABa TOKapHbIX,
CEEPNMNLHBIN, (PPEe3efHbIM CTaHKM, 3NEKTPOTOHMNO, MOJIHBIA KOMN-
NeKT CTONSIPHLIX M TOKAPHBIX MHCTPYMEHTOB W Apyroe obopy-
AOBaHue. \

Hauanu paboTy Kpy»XKu: TOKapHbiH, (hpe3epHLIN, KPYXOK CYyAO-
MOAENMCTOB, @ HECKONbKO MO3fHEe aBMAMOAENbHBIM, KMHO-(hOTONO-
6uTenei, KPYXOK «YMensie pyKu».

Moseuncs CBOM KOHTEXOBCKMM coseT. B Hero Bownu cambie ak-
TUBHbIE KPYMKOBLbI.

Bhauane pebsTa M3yuanu CTaHKM, MHCTPYMEHTBI, yuMauCh uutate
U COCTaBNATbL TEXHMUECKME UYEepPTeXM M C HeTeprneHuem xpanu TOro
pHR, Korpa MM paspeiuat pabortate Ha cTaHKax camoctosiTentHo.

LonroxpaHHoe Bpems HacTynuno. PaBorta Ha craHkax nocreneHHo
cTana NPMBLIUHBIM AENOM. YKe He CThIAHO 6LInO M BLICTABKY MoLe-
nei OPraHM3OBaTh W FOCTAM WX MPOAEMOHCTPUPOBATE. 3a paborty
KpacHeTs He npuxopunoce. Ha sasope cHauana yAmBMnMCL Mactep-
ctey pebsTt, a NOTOmM noAyMmanu W pelunu: cuuTath Kny6 toHBIX
TEeXHUKOB CBOMM LIEXOM. TaK Ha 3aBofle MOSBWACS <HOBBIH Lex».
M Teneps, Kak TONbKO HYXHA MOMOLLb WHCTPYMEHTanbHOMY uexy
unu uexy wupnoTtpeba, o06paWaloTCs K IOHBIM  TEXHUKAM OHu
NOMOraloT 3aBOAY BbINONHATL MPOW3BOACTBEHHLIN MNaH. Tonsko 3a

~% ksaptan 1960 ropa oOHM pas3eHKoBanu 4 CARanu 3aBopy
ywek u 4560 croek pns BETPOBLIX KPIOYKOB, BLITOUWIM
K NSTOK cTepHs, oTdpeseposanu 450 AepxuaBoK Ans pes-

6 o7 pebsTa, KaK roBOPMTCH, He 3a CTPaxX, a8 33 COBECTL: He

YecKu BbLINONHAIOT 3afaHMsl, a CTapaloTCs HaWTH HOBble pe-

Tak MOAy4YMNOCk, Hanpumep, Yy Cepexu Ceperuna. Llex

otpeba pan knyby 3apaHue — WU3rOTOBUTL MATKM CTEPXKHA Ans
OKOHHbIX pPaM.

4  «lOubift Texnuk» Ne 2 49




BEPTUKANbHbIN PEAC YC

Hanecru POBHYIO  nHHUIO Ha

rozename mMogenu camonerta
HNIH BaTEepNHHHIO Ha MOaenH Ko-
pabna ¢ nomMouiblo rHUGHOM pe#-
HH HIHW NHHEHAKH ouveHb TPy[HO.
Ho wmMomHo npumeHuTs camo-
AenbHbiA  peicmyc., Ero ocHoBa-
HHe, BepPTHHANLHYIO CTOMKY “
FOPU3OHTaNLHYIO Hanpasnsalo-
LWyio penawT W3 TBepAbiX NoOpogd
AepeBa: Gyka, ny6Ga, AceHA. O6Goi-
My peHcMyca BbirM6GaloT M3 no-
NOCHU_ NHUCTOBOro mMmeTanna Ton-
wmHon 1—1.5 v wupuHon 10—
15 mm. B kavectse cTonopos
MOMHO HMCNONbL20BATL BHUHTBHI M
raiKH guameTpom 4—5 mm. lap.
HH  npunanweBaldT K oGoMmam.
O6GokMbI  NpWKpennalwT K ropu-
30HTanNLHOM Hanpaenalowei Ha
ulypynax HnM 3aknenkax c ro-
NoBHamK  «Bnotai». Pe#cmycom
nonb3yloTca TaK: BCTaBNAOT
B OOOWMY OCTPO OTTOYEHHBIN Ha-
PaHpaw wnn 4eptunky. Mogens
BbICTAaBAAOT Ha pPOBHOM cTOne,
fMcTe Tonc oM rnapKom cpaHepsl,
TONCTOM CTeKNP, nUCTe nnacTUKa

(mogenn wopa6nein wa KHNb-
Onokax). YcraHosus HYMHESH
pasmep, nnaeBHbIM  gBHIKEHHEM

€ HeGonblLuum MPHMHUMOM H CTO-

/1y HAHOCAT nMHHMIO, KoTOopaa Gy-
AeT napannenbHa MNOCKOCTH CTO-
na. YtoGe! Kampgbiit pa3 He ycTa-
HaBIMBA b pasMep NO NUHelHe,
PEeHOMeHAYyeTCA Ha BepTHHANBLHOM
CTOMHEe yKpenuTb  MaclwTaGHYylo
NHHENAKY KNW HaHeCTH PHCHH.

CornacHo ueptexy naTka cTepmHS [OMKHA Bbith AMaMeTpOMm
8,2 mm, pnvHOI 16 mm; CTPOro B UEHTpe Jetanu [OMKHA bBbiTh
npope3ana kaHaska noa yrnom B 120° (cm. sknapky).

Henanoce 310 0BbiuHo Tak: 3arotoska 3a¥kpennsanace B natpoHe,
8 Pesey, KOTOpeIM npopesanack KaHaBKa, — B ronoBke pesuenep-
matens. Ho npemae uem sanyckaTe CTaHOK, Ha 33roTOBKe npuxo-
Aunock, otmepste 16 mMm w aenutb 3Ty Anudy nononam.

Tak Hauan pabotats u Cepema. OpHako, Kak OH Hu crapancs,
€ KaupbIM 3anycKom cTaHia wen Epak: KaHaBKa CTPOro B LeHTpe
Aetanu He nonydanacs.

Cepexa 3agymancs: Kak ycTpaHuTh 6pak? Ol gosaro uro-to yep-
THN, DPUMEPSN, MacTepun u, HakoHew, Hawen Buixog. Cepexa
NPEANONMI ICKM3 HOBOrO (DACOHHOTO PE3ua C YNOPOM, KOTOPBIK
3aKkpennsercs B ronoske pesuesepiartens (cMm. uepTex Ha BKNaake).

C npumeHehnem Taxoro pesua OTnagana HeoBXOAMMOCTL B  war
MepeHuu KamAoh petanu nepel ee wuarotoenexuem. JloctatouHo
6Lin0 3aKpenuT fepaBKy ¢ pe3lLom B pesuenepxarene, BCTaBuThL
3arOTOBKY B MArpoOH M  3aMycTWTe CTaHOK — KaHaBKa Npopesa-
nace CTPOro B LEHTPe aeTanw.

Tenepb BO MHOrO Pas noesiwanack NPOU3BOAUTENLHOCTL TPYAa u
NoNHOCTLIO nukBuAnposancs Epak B npoussopacTee

Bropo paumoHanusaumm u uszobperarenscrea 3aBofa onobpuno
npeanoxenue Cepexu M NPUHANO ero Ans BHeApPeHMs B npowms-
BoAcTBO. 26 mapta 1960 ropa Cepexe Ceperuny 6bino spyuero
yAoctosepenne N2 70. Dto 6wbino emy camoit GonbLioi Harpago#.

N. NAPWAYEHHO
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What is this?Is it 2 toy or a modern merry-
go-round? No,this is a new airport in San Fran-
cisco.

From the subway station the passengersa go to
the polygonal tower.From the tower the elevator
takes them to landings,directly connected by roo
fed passages with the planes.Therefore the pas-
sengers do not have to go out on the airfield.

I1st das ein Spielzeug oder ein Kinderkarussel?
Nein,das ist ein neuer Flughafeén in San Francisco.

Von der U-Bahn gelangen die Reisenden in einen
vieleckigen Turm,um von dort mit einem Aufzug zu
den Bithnen gebracht zu werden.Diese Biihren sind
durch gedeckte Uibergidnge unmittelbar mit den Flug-
zeugen verbunden.Somit besteht keine Notwendigkeit
fiir die Abreisenden den Flugplatz izu betre-
ten.

Qu'est-ce que c'est?Jouet ou manége de cheva:
de bois moderne?Non,ni l'un ni 1l'autre. C'est un

aéroporte nouveau a San Francisco.

Arrivés par le métro les voyageurs se dirigent
immédiatement vers une tour polygonale et de 12
1'ascenseur les améne directement sur des paliers,
d ou des passages couverts leur donnent acces
eux avions.Ainsi les voyageurs n'ont pas & sor-

Qi1 .o le terraim d'aviation.




TTAPAJNIIENIOrPA

B YKCHPOBKA KOpabJisi BO BpeMsi

BOJIHEHHSI — OUYEHb CJIOXK-
Hoe neno. OTOpOoCHT BOJHON
CYIHO, TYITO HAaTsiHET TPOC, H OH
MoXeT JONHYTh., YToOB 3TOro
He CJYYMJOCh, HAa TPOC... Be-
WIaloT Tpy3: AKOps, TSKeJble
MeTaJulnueckue OOJIBAHKHM M T. M.
3auem xe? Benp moan nmeir-
CTBHEM [pYy3a HaTsXKeHHe TpoO-
ca, HaBepHoe, BO3pacTeT?
Het! Xotb 370 u kaxertcs na-
pajoOKCcoM: rpy3 yMeHbldeT Ha-
TSKEHHe.
Yro6wl

HOSICHUTbL 3TO, HANo
HayaTh H3JaleKa.
MoxHO Ju M3 oJHON CcHJH

B 8 Kr cgenatb ABe, 1Mo 5 Kr
Kaxnas? Moxuo Jau Ty XKe
CHJIY PpasjioXHUT> Ha fBe, MO
10 xr. nBe mo 100 kr u 1. a.?

BosbMem cuny 8 kr u pasio-
XHUM ee N0 [ABYM HampasJje-
HHSIM TOJ, OXMHAKOBBLIM  YIJIOM
@ K HamnpaBJeHHIO cuJbl. Ha-
MOMHHUM: YTOOBl Da3JOXKHTb CH-
Jy [0 JBYM  HanpaBJeHHSM,
HaJo yepe3 KOHELl CHJBl [pO-
ReCTH MapaJJiefibHble UM JIMHHH.
Ecnun yBennuusath yroa a, TO
cuia 8 Kr packJanbiBaeTcss Ha
1Be Bce OGoJsbliiie u  GOJbLIHE
CHJIBl, @ B MNpefesie NoJyyarTcs
18e GeCKOHEeYHO O6O0Jiblline CHJIHL.
(Cre0BaTeNbHO, W3 JIIOOOH CHJIbI
(cuna 8 kr Oblia B3ATa INPOMU3-
BOJIbHO) MOXKHO cleaaTb IBC
XaKHe YronHo GOJbliHe CHJIHL.

Tak noJyyaeTcss TeopeTHUe
ckH, Ha Oymare. A kKax B mpak-
THKE, B XH3HUP
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RDoMS
Hagatite peuiuM  3ajauy.
Ynuyunii  doHaps  noxseinen

B _Touke B «x cepeaune Tpoca
ABC, npuxpenieHHOro KOHLAMH
K xpiokam A u C, Haxomsmum-
¢ Ha  OJHOH  TOPHM3OHTAJIH.
Hano onpegenurs matsikenue
tpoca Bec ¢onaps pasen 15kr,
nanHa Bcero tpoca ABC pasHa
20 M ¥ OTKJIOHEHHME TOYKH MOI-
Beca ot ropusoHtasu B=0,1 m.
Becom Ttpoca mpenebperaem.
OGo3nauuM Bec GoHaps Gyk-
Boit «P», a wuaraxenue Tpoca
6ykBoii «T». Bucsimuii ¢onapb
pactsiruBaeT Tpoc (CM. 4epTex).
13 nomo6us  3alITPUXOBAaHHBIX

TpeyroJibHHKOB cJenyet T: —2*:

=AB :BI. Orciona HaTsikeHue
;_ P-AB 15kr-10m
PO =BT 200w

=750 xr
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Bucur  douaps BecoMm 15 «kr,
a HatsxeHue Ttpoca 750 Kkr, TO
ectb B 50 pa3 Goubwe! Ecawm
nposuc BJl Gyaer MeHbwe, TO
HaTsiXKeHHe Tpoca Oyjaer ewge
GoJblle.

Ha stoM ocHoBaHO TO, 4TO HH
OAMH 1pOC, [MPOBO, BEPCBKY
Hesb3si HaTAHYTb CTPOro ropi-
30HTaJbHO — Bceraa 6ynet
npoBuc. Ilyctb ua Tpoce uuue-
ro He BHCHT. HO TpOC HKveeT
coGCTBEHHBIH BEC, KOTOpPBI#
MOXHO CYHTATb NPHJIOKEHHHIM
B cepeanHe. Ecam wHartarusath
TPOS, TO €ro MNpoO3HC  yMeHb-
lmaeTcs, a CcJAel0OBaTeJbHO, Ha-
TAXKeHHe Tpoca Bo3pactaet. [Lis
TOro yroGBl TPOC 3aHsJA CTPOro
rOPH30HTAJIbHOE noJIoXKeHHe,
HYXKHO [PHJIOXKHUTE OECKOHEYHO
Gosbuive cuabl. Takux cHa He
CYIIECTBYeT, HO naxe ecau Owl
HX MOXHO OBIJIO TNOJVUYHTh, TO
HH OIMH TDPOC He BLLIEPKHT
6ecKkOHeYHO O6OJbHIMX HanpsKe-
HH.

To, 4TO HM OIHMH TPOC HEJb3SA
HAaTSAHVTb TODH3OHTAJbHO. Bpel-
HOe sIBJICHHe.
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IIpeacrasbre cebe, 4yTo
CTPOHUTCH  BBICOKOBOJIbTHAS  JIH-
HUSL 1/ MepejadyH 3JeKTpPO3Hep-
FHM M3 OIHOTO Tropoia B Apy-
roit. Hamo pacumucruts npoceky,
NOATrOTOBUTL (yHIAMEHTH 175
Onop, VCTAaHOBHTb aXypHble Me-
Ta2J/IJTUYeCKHe  BBILIKH, [OJABe
CHTb «THPJSIHABI>  H30JSATOPOB,
a ¥ HumM nposoaa. Bce 310 Tpe
Gyer GONBLIMX 3aTpaT, MO3TOMY
BCeria XoyeTcsl [OCTABHTb Kakx
MOXHO MeHblie onop. Ho, yse-
JIMY¥Basi  paccTOsiHHE  MeXAV
onopaMH, Bel yBeJHYHBaeTe Npo-
BHC MpPOBOAA — CJIE€AOBATEN:HO
BO3paCTaeT BEPOSTHOCTb CXJie
CTBIBAaHHA TMPOBOAOB non Aeli




CTBHEM BeTPa a 3TO BeleT
K aBapuu

Pewnm 3apauy. TloabeMubiil
KpaH noaHuMaer rpy3. Kak

NeHCTBYeT CHJIA Beca BHCALLEro
rpy3a Ha BEpXHIOI M HHXKHIOK
YaCTH CTPesbl?

ITocTpous napaJsiiesorpamMm
CHJI, MHXKeHeD BHJIMT, YTO HHXK-
HIOI0 YacTb CTPeJBl Hajg0 Kpe-

Hootoua ypaBHOBEUIHBAETCS
JasjenveM N NJI0CKOCTH HA wiap.
Octaetcsi oana cuaa, Fo. [lon
nefictBieM 3TOH cuiel wap 6y-
leT ABHraThCA, KaTHTbes. Mul
«n300pesiu»  UIPYIIKY:  CTOHT
TOTBKO MOJIOXKHTb 1Iap B KakKOH-
HUOYIb VYroJ, Kak OH BHICKa-
KuBaeT otrvial

Tak am 3T0? KOHe‘{HO, HeT!

OUTh Ha YIOp, & BEPXHIO — Ha
BBIPBIB.

CrtpouTh napaJiesorpaMm Cu.
HaJo YyMeJio, HHaye BO3MOXHBI
own6ku. [lpencraswre cebe, uto

Bec wapa npocTto ypaBHOBelleH
peakuuell ropuH3OHTAJbHOI MJIO-
ckoctd. Ulap we masut Ha Ha-
KJIOHHYIO MJIOCKOCTb, @ TOJIbKO
Kacaercs ee. TeopeTHUecKH CH-

Ha TOPH3OHTANbLHOH MJOCKOCTH Ay MOXHO pacKJaimBaTh M0
JIEXAT 11ap, KACalOUIMHCA Ha-  no6pM panpaBjieHHsSIM, HO B 3a-
KJOHHOM MJIOCKOCTH Pa3sano-

nayax CHJY MOXHO packJalbi-
BaTh TOJIBKO [0 TaKUV  Ha-
fMpaBJIeHUsAM, MO KOTOpbIM Jeii-
CTBYIOT JPYyrHe CHJBl HJIH MO-
ryT pa3BuTbcs peakuuu. Ilapas-
JIeJIOTPaMM CHJI — BaXKHasl, HYX-
Hasi W He TakKasl NpocTasi Bellb.
Kak  Kaxercs c nepBoro
B3rJisia,

KMM cHJay Beca umapa P no
IBYM HaIpaBJeHHSIM: OJHO BbI-
GepeM mapaJijieJibHO  TOpPH3OH-
TaJbHOH MJIOCKOCTH, JIpyroe —
NEepNeHIHKYNSIPHO K HAKJIOHHOH
nnockoctH. [losiyvumm  nse cu-
avt: Fy w Fo. Cuna F; — cuna
NaBJEHHs1 11apa Ha HAaKJOHHYIO

MI0CKOCTb— 10 TPeThbeMY 3aKOHY B. NHLWEBCKHA

T TPARH HA N OBEPKY!

(OtseTbt Ha 3adauu nepsoeo 3anaTus)

1. MlpHcTynas K PpelIeHHIO 3ajay, HEKOTOPbLIe ydYallHecH CYROPOH-
HO [bI1201CA MNPHINOMHHUTBL (OPMyJly, B KOTOPDVIO BOIUJH ObI BCe
AaHHBle 3aja4u  OAHaKO caMoOe TJIaBHOE — He NPUIIOMHHaHHe Gop-
MyJ], a NOHHMaHHe CMbICTa 3apavH. [Ipu pelleHHH [aHHOH 3apayH,
HanpuMep, Han0 HCXOAHTbL Hb UOCTOSHCTBA CKOPOCTH CHUIKEHMS
napawTHcTa. IlepBoldt 3aKoH HBIOTOHA — 3aKOH HHEPUUH — TOBO-
PHT, YTO PaBHOMEpHOe [BHIKEHHe IIOGOro Tejla BO3MOMHO TONLKO
B ciyuae, KOrja BCe NeHCTBYMOIHe Ha Hero CHJILI ypaBHOBEIH-
BaloTCcA. B Halledl 3ajadye Bec mnapalllOTHCTa yPaBHOBEIIEH HaTsMKe-
uuem ctporn. IlosToMy HatAmenHe uX paBHo 98 kI. Cemen npas:
3agada pemiaerca 6e3 BBIYMCIEHHH,

2. 3apma4ya BBIACHAET CYIIHOCTB BTOPOro 3aKoHa HplOTOHa. 3Has
BEJIHYHHY H HallpaBlleHHe CHIIbl, MOMHO ONpPe[eTHTb BeJIMYHHY M
HanpaBlleHHe YCKOPeHHA. YCKOPeHHs, HO He CKOpocTH. IlosTomy
VCIIOBHA Bajadd He IIO3BOJAIOT JaTh OTBeTa Ha Bonpoc: <«Kyna
nsuiiercs Teno?» I[lpas Apkanuii.

3. 3pmech cHoBa npasB ApkagHi. U B 5Toit 3agade BBIYHCIEHHH
He HYH(HBI. HYKHO TOJNBKO TOYHO MNPEICTaBIATH cebe, KaKHe eIH-
HHIbI IIOJIO3KEHBI R OCHOBY KamIOH CHCTEMbl EHHHHI] H KaK OHHU
OoNnpenensTCH.

Kunorpammom (kI) Ha3bIBaeTcsa cuiia, ¢ KOTOPOH Teno Maccol
B 1 Kr npurarusaercs K 3emue. ClegoBaTenbHO, Telo BecoM | KI
uMeer Maccy 1 kr, teno maccoit 4.9 kr Becur 4,9 KI' u T. 1. O6pa-
THTEC BHHMaHWe, YTO BSC M Macca MNpPH 3TOM U3MEPHIOTCA B Pa3HBIX
cucTeMax eNIHHHIL

b. BYXOBUEB
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3404HbIE KYPCL
a 0 HEOBXOAHMOCTH

NOATOTOBKA K KOHKYPCHHIM II

co cioB O. T'eHpPH H3BECTHO, YTO «MOKHO NPHFOTOBHTL YCTPUYHbIL
cyn Ge3 ycTpulu, uyepenawmit cynm Ges uepenax, KogeiHEH TopT
0e3 koge, HO NPHrOTOBHTH TylleHoe MsAco Se3 kapTodeas u Jsyka
COBEpLUEHHO HeBO3MOxkHO». Heob6xoammocts. Hukyna me neweurnca!
PaccMoTpum uyTh Gostee  cJa0mEBI npumep:  «Uto6bl  urpath
B XOKKeil, HeOGXONMMBI KJIOWKI», Bpsim am KTo cTamer OTpHLATh

3TOT (akT. MoXHO MrpaTh Ges KOHLKOB M Ha TpaBe — TOrla 3To
OyneT «TpaBsiHOil XOKKei» MOXHO NOCTABHTL BMecTo BOPOT Ba-
J€HKH M 3aMeHMTb Wally WJH MY KOHCepBHONH GaHKOH — BCe-Takm

HalllyTCs cMe.ble JIOAH, KOTOPhie GyAyT YTBEPXKIaTb, YTO 3TO XOK-
Keil. Ho Ge3 K/IOWIKM XOKKeH HeMBICJHM.

Tak e HeMbiciMMa yHHBepcadbHas 3€KTPOHHAaA UHDpOBasA BbI-
YHCJHTENIbHAS  MallMHa Ge3 3aNOMHHAaIOWEro ycTpoiictBa. CHOBa
Heo0XxonumMocrb!

Heobxonumocts na kaxnom wary. [MostomMy  HacrosTenbho co
BCTYEM He MyTaTh HEOOXOAHMMOCTb C JOCTAaTOYHOCTHIO, Ha KOHKYypC-
HBIX SK3aMEH4X Takas NYTaHHUA MOXKeT NPUBECTH K HENpUSTHbIM
NOCJIeICTBHSAM,

Ho uto xe 210 Takoe — Heo6xoaMMocTh? Hanumem Hawm yTRep-
KIEHHA B caenyioulel ¢opme:

«Ecan roToBuTh TyweHoe Msco, To Hesb3s 06ofiTHCL Ges KapTo-
deast M ayka».

«Eca urpaTh B XOKKell, TO HEOGXOOMMB KJIOLIKH®

«Ecan cymecrsyer Hekotopas yHuBepcanbhas 3MEKTPOHHAsI LH(-
POBas BLIYHCIHTE.bHAS MallHHA, TO OHa 0053aTeJbHO CONEPIKHT
3aNoOMHHaIHe 6JI0KH,

Teneps MOXHO BMeCTO MepBBIX MPEANONKEHHH MOCTe <eC/aH» Ha-
nucaTh A, a BMeCTO BTOPHX MoCAe «i0» HanHcats B. Honyuum:
ecan A, to B. Eume xopoye 3TH (pasbl 3anuceBaiotess HopMyJNoi
A-> B, osnauaiomeii: uz A caenyetr B.

Bor s10 camoe caenciBue B u sBasetcs HeoGX0MMMBbIM YCJIOBH-
eM aJs ocywectsaenuss A. B marematuke vyTBepkienne A ->B
HA3LIBAETCA TEOPEMOH, ec/M ero HyXHO fokasaTb. Muorma, Bmpo-
4eM, [0Ka3aTeJbCTBOM MOXET MNOCAYKHTh CCbIKA Ha aBTOPHTeT.

HocTatounocTs BronHe 3acayxkuBaeT, yToOb O Hell Bejics OTHedb-
HBI  pasroBop. PopmManbHO yCIOBHE OCTATOUHOCTH  BbITOJHEHHS

— BCero JiMwb yTtBepxJienne A u3 ¢pase: ecaw A, to B
(A = B).

Hanpumep, B unnouesniickoil nocnosune: «Ecau Gyneuwn rpecTH
BHH3 M0 7TeUeHHI, Hal TOGOH CTaHYT CMesTbCH KPOKOAMbI», —
CJIOBa NOC/E «eC/H» W 0 3aNsTol NPeaCTaBJsIOT LOCTATOYHBIE yc-
JIOBHSI «KPOKOMMJILEr0 CMexa».

YCa0BHSI HOCTATOYHOCTH COCTABASIOT ONMH H3 KPAeYTOJbHBIX KaM-
Heil 10pHCTIpYNEeHUHH: He HMesl NOCTaTOMHBIX VWK, HeJDL3s y TBEp-
XKAaTb O BHHOBHOCTH I0ACYIHMOrO

Crosib e BaKHO 4751 CTPOHTENst BLIGPaThb MOCTATONHMIE 3anac
NPOYHOCTH.

A Bot npumep us ¢usuxu. [lpenctaBb ceGe, uTo wnmeloTcs JaBa
flUHKa ¢ Kene3HbiM# Opyckamu. B onHom silinke Gpyckd MarsuT-
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uble, B Apyrom — HeT. HyXKHO y3HaTb, rne kakue, OkasbiBaercs,
4TO JGCTATOMHO B3ATb MO GAHOMY OPYCKY H3 Kaxoro suluKa, yTO-
6b naTb OTBET Ha IOCTaBJeHHbIH BOMPOC.

[TycTb Tenepb MPOMCXOAKT HEKOTOPOL co6uITHe (ecnH HHYero He
MPOUCXOAHT — 3TO  TOXKeE co6biTHE), HampHMep, TPEYroJIbHUK OKa-
3LIBAETCS MPSMOVIOJbEBIM C KaTeTaMu a, b u runotenysoil ¢. Toraa
we Bui3biBaeT compenuil TeopeMa [lndaropa: «Fcnu  TpeyroJibHHK
npsAMOYTOJbHBL, TO a® -+ b2 = (2, MpHYEM C JIEXHUT MPOTUB MPAMOTO
yrana» (ecan A, 1O B). B, oueBuAHO, MpeACTaBJseT Heo6XORUMbIe
YCJIOBHSL  BBIMOJIHEHHSA A BosuukaeT BONpoc: a CrpaBelnBa JH
¢opmyna B-> A? Eciu uesepHa, TO CyLIeCTBYIOT TpPeyroJibHHKH,
IS KOTOpBIX a2 + b2 = ¢, HO yrosi MPOTHB CTOPOHEI ¢ He TIpSIMOH.
K cuacTblo, (opmyna B ->A BepHa. Ilonpo6yii nokasatb ee cnpa-
BeJIHBOCTb.

A BOT eule OTHA HEGe3bHTEpEecHas Teopema: ecaH npH npo-

; Y\ _ 1 4+ 1(x)
13BOJILHOM X HMEET MeCTO PaBeHCTBO (x+ 2 )-— —————] v
to ¢pynkuus i(x) mepuoanueckas ¢ nepHojoM 2w
B camom aeune:
1+4'(x)
. fl( 4 m " T 1+ 1—‘(7) 1
i) = X+ _— = _ T
(x+ =) 2 2 ] | 1T+1x) — (x)
1 — f(x)
3 i 1
f(x —211 = %%1— u, nakonen, [(x 4 2m) = {(x)

WUrak, Tecpema A > B Bepna. CrnpasensiiBa Ju TeopeMa B=>A?
Her. Jlas noka3aTesbCcTBa AOCTATOYHO (elle OJIHO TNpHUMEHEHHE
JoCTaTouHOCTel) MpHBECTH NpuMep QYHKUKH, nMelolleil nmepHox 2 T
A KOTOpOil He COOGJIOAAeTCs NMPH MPOM3BOJILHOM X COOTHOILIEHHE

=\ | 4+ 1(»).
f(""' 2)"1—f(x)

Taxoii ¢yHkuueil MoxKer GHTb XOTs1 Gbl sin x. [Touemy?
Ecin COG/IONEHB YCAOBHS # HEOGXOMMMOCTH M 1OCTaTOYHOCTH, TO

¢opMysia 3anuuercst C/lefYyIOLHM o6pasom: A= B. 3t ycioBus
pa y

MOFYT ObITb MpPHHSATH 33 ONpejefexte co6biiusa  Yacro ynorpebJsi-
0T yGenntesbHble (OPMY/THPOBKH, BpOJE: «Torpa 1 TOnbLKO TOrna,
KCTA4...», «B TOM W TOJLKO B TOM CJydae, €CiH..»

«JlBe OKPYXXHOCTH Ha TJIOCKOCTH TOTla W TOJLKO TCPld pacro-
noMeHbl OJiHa BHe APYiOMH, KOTla [-4CCTOSIHHE MEXIy HX ULeHTpaMH
GoJibilie CyMMbl panHycoB».

WM ycnoBusi HeoGXOAUMOCTH H YCJOBHA JOCTATOYHCOCTH 1718 TOrO,
yTo6B HEKOTOpOe COObITHe MPOH30LLJIO0, AANEKO He BCeria npocTo
OTBICKATb,

Huorna npHXomMTCs OBOJLCTBOBATHCS HeoOXOMHMBIMH  YCJIOBHS-
MH, TO ecTb caeacToHsMH. TlOHATHO, MTO HeM Gonpine Mbl  Oylem
3HaTh CJEACTBHH coGbITHSA, TeM GoJuiueii CTaHeT Hawa HHQOpMalld
o HeMm. OOpaTHO: ec¥ Cy3uTb JaHHOe JOCTaTOuloe ycJioBue, TO
OHO CTAaKCT OJHXKE K ONpPCLesCErI0 COCLITHS.

E6



Y4yHCb HABNICAATH

Nlo6asbTe B OAEHONOH BOAL!
PactBop npuoGpeTer MONOUHbIA
uBeT BMeCTO OMHAAeMoro npo
zpavHoro. MMouemy?

Mouemy panA xnondatoGymam-
HOM THaHM HYMeH OfHH HKpachH-
Tenb a QANA LWEPCTAHOW — YM?
HHON?

MpopenanTe TaKoW OMbIT: Ha-
nekTe B f[ABa CTaxKaHa pa3Hbie
pacTEOpbl KpacuTenen W ONyCTH-
Te B HUX HOHLbI MONOCOK hHNbLT-

poBanbHoi Gymaru. Y4To npou13on-
Aet?

M3YYAHK XUMMKIO

B npuGop Hanunu PacTEOp CEPHOHHUCMIONO LUHWHKA, W NpH
2TOM namnouKa 3aropenacb; 3ateM B  npu6op AONHUNH
pacTeop gpyroro BelwjecTBa — CBET NaMMOYKHW cTan rnocrte-
neHHo ocnabGeBaTb, NamMnouyKa noracna, a Bcnef 23a TeM BHOBb
3aropenack cHavana TyCHnblM, a mnoTom Bce Gonee # Gonee
ApPHMUM cBeToM. PacTBOp KaKoro BeuwlecTBa MOrNW MpHNHBaTb
B npuGop? [Mloyemy namnouda TO ropena, TO mnoracna, To
BHOBb 3aropenacb?

A Tenmepb npejstaraeM HccienoBaTh CJELYIOLIKE NPHMepbl Ha Ee-
06X0ONMMOCTb H JOCTATOYHOCTL:

1. «Cunyc npHHHMaeT OTpullaTe/bHble 3HAaueHHs B TOM H TOJbKO
TOM cJjyyae, €CJH COOTBETCTBYIOLUME 3HAYEHHsi apryMeHTa Jexat
BHYTPH 06NacTH TPHrOHOMETPHYECKOro Kpyra, oGpasyemoli TpeTbHM
W YeTBepTHIM KBaJpPaHTaMH».

9. «EcTh HECKOJILKO CNOocoG0B pa3GHBaTh cafbl: JYULIHH U3 HHX
NOPYYHTL 3TO [eJIO CaNOBHHKY» (K. Hanexk).

3" B pacnopskenuu MOPTHONO KyCOk TK2HH B ()OpMe ueThbipex-
yrosbuuka, CrtopoHsl — npsivbie. [lopTHOl XOueT npOBepHTD, re
ABJAseTCs JH LaHHbl KycoK TKauu ksaapaTHbiM. OH cruGaeT TKanb
10 npsMoil JIMHMM HecKodbko pa3. CKoJbKO pa3 HEOGXOAWMO 3TO
npoxgenath aas TpebyeMmoil IpOBEpKH?

4. «KpuBasi — 370 Takas JIHH#, YTO B elyliem Mo Heli noesje
H3 nocjefHero BaroHa BHJIEH MapoBO3».

5. «Ec/iu B 3amaudMKe HeT OMNeYaToK, TO OTEET B 3aJavHHKe —
KPUTEPUH HCTHHBI».

6. Ilns Toro, 4toGbl YHCJAO MENHJOCH Ha 5..; uTOOBI YMCJO OKaH-
YHBaNOCh HA HYJb.

7. Ecin B ecTb Heo6xoaumoe ycJIOBHe BhinosneHns A, To Oyner
nn A JI0OCTAaTOUHBLIM YCJOBHEM BHINOJHEHHs B?

8. Ecan B ecTb HeoGXcaiMOe Yy(.0BHe Bhinoguenus A, To Gyner
g B LOCTaTOUHBIM yCJOBHeM Boinossenns A?

9. 102< 10 (g<1).

B. BEPE3HH
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®UIUHA — ATPOHOMHH

ConHue yme CcHAbHO rpee'r

HaK He nogpcoxHet. Bor Ty'r n
BCMOMHHUTE (DHU3HHY. Bo3bMHuTE
rpaénu H NpPoGOPOHHUTE AOPOMHHY
nony4iwie. OHa Ha4YHeT MOACLIXATh
6yHBanbHo Ha rnasax. 4to npo-
u3owno? Bce geno B HKanunnsn-
pax — TOHYaHWLWIMX HKaHanbLax,
0o6pa3oBaBLWIMXCA B YMNNOTHEHHOW
nouyse. Mo KanuWnnApam Boga BCe
BPEMA MNOFHHUMAETCA M3 rNYyGHHbLI
Ha nNOBEpPXHOCTbL no4BbLI. [103TO-
MY-TO DOPOMHKA W Cbipan. A con-
HeYyHoe Tenno TPa‘HTCA HA HC-
napeHuve BOAbl — MOBEPXHOCTHL
ROPOMHKKH oOCTaeTcA XONnogHoOM.

a [opoMHa B cagy Bce ]p
)

f'“.

ss?z‘?RQ‘ﬁ S
P et

BopoHOBaHHeM Bbi
HanUANAp4yw cuctemy, W go-
poXHKa O6bICTPO npocoxsia U Co-
rpenace. [ic 3TOH e npHUHHE
BecHOW OGopoHylT nonA. B ray-
OHMHe no4YBbl COXPAHAETCA Bnara,
HOTOPaA noHafgooUTCA pacTeHH-
Am. Kpome Toro, nouBa OGbicTpee
corpeBaeiCfA, MOMHO paHbllue Ha-
YHHaTL ceB.

15}

paspywnnu

., HAIMUCb* HA TPABE

“ hl/// )

l////;v -
r

Jlyywe TaHue «HagNHUCH» noO-
NYHalTCA HA y4dacTHax ¢ Geg-
HEIMH MOYBaMH, C HaXNbiM Tpa-
BAHLIM noxkprsom HameTsTe nan-
HOH HpyMnHble O4YepTaHHUA OYHB H
nocbiNbTe 3TH MeCTa aMMHAYHOM
cennTpod W3 pacuveta 50 r Ha
HBagpaTHbIH MeTp. OGHNbHO no-
nerTte yaoGpeHHble MecTa, HO
TaK, 4TOGbl BOAa He pacTeHanaco
3a ux npegenst. [Mporper 15—
20 pHe#, n Ha cboHe OnepHo#
PaCcTHTENbHOCTH Bbl YBHAHTE YeT-
Kyl0  HapnHce,  BbIAENAIOLLYIOCA
TEMHOW H APHOW OHKPACHKOM 3ene-
HHU. OHa COXpPaHHUTCA BCEe neTo.

3eneHble PHCYHKH, HanpH-

Mep W3 BCXOAOB O3MMbIX, Bbl,
' BO3MOMHO, Habnoganu Ha nonnax,
g 63 rae HepasHoOMepHO ObinH pasbpo-
£ CaHbl ygoGpeHHA.

CONHUE-XYOO0XHUK

JNlnct pacTteHHA — 3T0 CBOeoG-
pasHan naGopaTopHA, B HOTOPOW
M3 BOAbLI WM BO3AyXa MoA AEHCT-
BHEM CONHEYHOW 3HEPrHH NPOMC-
xoauT ob6pa3cBaHHe OpraHH4YecHo-
ro BeLjecTBA — Kpaxmana. Yo6Ge-
AWTECb B 3TOM CaMH.

0OGepHHTe cBeTOHenpoHHuae-
MOW GymMaro#t KpPYMHbIH  NIKUCT.
Yepez pBa fHA COpBHUTe ero w
obGecuBeTbTe — ONyCTH e B HHU-
NATOK, a 3atem B cnupTt. Kan-

KAK PACTEHHA ,

ToT, HTO noGUT HaGnwoaa™b
npyupoay, HepegHo BHAen pacTte-
HUA, pacTyujHe Ha HamHAax Ha-
nprumep, NHLIAAHHUKKH WNW 3a6po-
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HATE HA JNHMCT HOAHBIM PacTBO-
POM, H ecnu (PHONETOBOro OKpa-
LWMBAHUA He NONYHYHUTCA — 3Ha-
HYHMT, Hpaxmana B nucTe Het. fipy-
rod nMCT  3aKponTe Gymarowm
C Bblpe3aHHbIM HAa HeHW PHCYH-
Hom. Yepes peHb-gBa OGecuBeThb-
Te JNIMCT, a 3aTeM nofAewcTByMTe
Ha Hero HoAHbIM pacTsopom. Ha
nouTH Genom nMUCTe Bbl yBHAWTE

YeTHHH (PHONETOBBLIM  PHCYHOK:
3TO CONHYe HAPHCOBanNo ero
Hpaxmanom.

IPbI3YT*“ KAMHH

LWEeHHAA Chy4YaeM Ha KaMeHHCTbIi
CHNOH cocHa, Gepe3Ka. YeM OHH
nutarTcA? B MUHepanax copep-
MUTCA  HeMano BCEBO3MOMHbIX

~n
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conen, a 23To
ANA  pacTeHHH.

oTnKYHanA
KnetouHbl CcOK
pacTteHuH GblBaeT OObLIYMHO HHC-

nuwa

NbiA: KOPHH BbLIGENAIOT YrNEeHHUC-

CAXAP M3

Cpenadte wu3 HKpaxmana Hnew-
cTep, poGaBbTe HEMHOro NHMOH-
HOM KHCNOTbl H MOCTaBbTE HHNA-
THTbL. Yepe3 nontopa vaca B Hon-
Ge OypeT MHUOHHUH HKHUCNO-CNAAHHK
cupon. Ecnu ero sbinaputbh, no-
NYYHUTCA NOCTHbIA caxap. Bmecro
NIMMOHHOH HHUCNOTbl MOMHO B3ATbL

noty. HKucnota pasbegaer, uac-
TUYHO pacTBOPAET HKAMHM — HOpP-
HM_nornowaicT cBoW «obeg».
Mpogenante Takon onbiT. Ha-
nonHuTe LBETOYHbIH ropLUOK
necKoM, poGasbTe Tyga BCe He-
oGXxogHMblE [NIA PACTIHHA NHTa-
TenbHble BeW|ECTBA, KPOM2, Hy,
XoTA Obl HanbuHA. MonoxuTte Ha
AHO  ropwHa OTMNOJIMPOBaHHYIO
NNACTHHHY Mpamopa W nocaguTe

pacreHne. Yepez 2—3. mecAuya
BblHbTe nnNacTuHKy., Ha Hen 6y-
AeT BHAQHA YeTHaA, pasbefcH-

HaA HOPHAMH ceTHa. Taxk pacre-
HHe fOoObIBANO HYMHbLIA eMY Hanb-
uur. To e camoe npousonger
c ¢occhopHTOM, ecnu pacTeHHIo

HyMeH OypeTt d¢ocdop, ¢ none-
BbIM LUNATOM W CNIO[QOH, ecnn
noTpebyeTcs KanuM.

Paspywas wmuHepanoel, pacre-

HHA AKTUBHO nomMoralT oGpa3so-
BaHHIO nNOu4BbI.

KPAXMAJIA

HNIOKBY. [lONrHM HHUNAYCHHEM K3
HNIOKBEHHOro HKHWCenAa Bbl nony-
UHMTe CnagHHH HNOKBEHHbIH CH-
pon. Ero mMoMHO 3aBapuMTb HOBOM
nopuHern Hpaxmana H NONyuYUTb
CNapgKHUH HHCENb HWAW YBAPHTHL
CHpoOn [0 TBEpAOH HKapamesnu.

YCTPOMCTBO
ANA CBOPA 30bl

JtoT AWMK Aana c6opa 30nbl
u36aBuT Bac OT rPA3H H NbIH
B HKomHaTe. Caenatb ero oueHb
npocTo. Heo6xogumo nuwb
HMeTb HEeCHONBbHO TOHKHX fo-
ujedeK W MeTanNNHYyeCKHUX nnac-
THH. Pa3mepb! 3Toro  ycTrpo#-
CTBA 3aBHUCAT OT BeNHYHHbLI M
thopmbl  pBepubl nopayBanbHOro
OTBEPCTHA NEeuHH,

Becb FAUMK AepeBAHHbINH, W3
MEeCTH TONMbKO Ta 4YacTb, KOTO-

paa BcTaBNAeTCA B nogayBanb-
HYI0 paABepuly. 3agHAfA  KPbILUKa
ALWHKA nNpMHpennAeTca  nonoc-
HaMH HOMKW HNK pe3HHbl. 3a-
ujenKa H3roToBNAETCA H3 ynpy-
roH 4acosoH MPYMUHBbI. Kak
caenatbL BCe oOcTanbHoe, FACHO
H3 PHCYHHOB. Bo Bpema o4HCT-
KW NeYHH HYMHO BCIO 301y H
WinaKk crpectd B 30MbHHUK. 3aTem

BEPXHIOW MeTannuyecHyro
HacTe AUWMHA BCTABNAKT B nofj-
Aysano ne4un H nonaTto4KoH

crpeGaloT 301y B AWMK.
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HOHKYPC PELLUEHWA 3ANAY Ne 23
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REARHOM PASMEPOM?

NozarHaA oceHb. Fpaun yneTtenw,

Jlec oGHamMnNCA, MNONA ONYCTENH,

TonbKo He cHaTa nosocHa
ogHa...

FPycTHYIO AyMY HaBOAHT OHa.

BOIPOCHL ¢ OTBETAMI

1. K uvcny xumiuHecHUX 3ne-
MEHTOB, Y HOTODbIX BO BHell-
HeM 3MeHKTPOHHOM cnoe Haxo-
AATCA ABAa 3NeKTPOHA, OTHOCAT-
cAa Gepunnun, Gop, Yyraepoag,
HanuM, KanbuHH, Gapun.

2, A. C. MNywHWH ObiBAn B
Opgecce, Bapwage, Fyp3yde, Ap-

xaHrenocHe, HKuwnHese, Pume,
OpeHbypre.
JABE ®PA3BI

1. Kynateca B YepHom wmope
o4YeHb NPHUATHO.

2. HawartbipHbId cnupT, nNa-
KW, BanepHaHoBbie Hannu —
pacTBopbl.

Hangute B

nepBo# tdhpaze

RHHOPILIbMELI

1. CoBeTcHaa nogsofHana nog-
KA HOBOH HKOHCTPYKLHH YXOZHT
8 ganoHee nnasaHue. Ha nop-
Hy npobpanca spar. OH nbi-
TaeTcA NOTONHUTL  CYAHO €O
BceM ero 3Kunamem. Ho crap-
WHHA, HKOTOPOMY noOMOraer nw-
oHep [MaBnuH, cblH HomaHgWpa
NOAKH, cnacaeT CYAHO OT rH-
Genwu.

2. K KueBy nerut 3me#n-lo-
PbiHbIY — TPexXronoBoe 4YyAOBH-
e, U3 NacTtH HKOTOPOro XxnewyT
fA3bIKKW orHa. PyccKHe  BOMHBbI
cTpenow cOGHUBAIOT 4YYROBHLLE H
noGewnatoT ero B 6Goto.

3. Monogan mejcectpa npu-
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SAUIHOPOBAHHAA ©®PA3A

Pel.um; nomeljeHKble HHMe 3a-
AayH, paccTaBbTe B  Knet-
Hax OyHBbI H 3HAKH NpPenHHaHHA,
3alrpoBarHble  H3006pareHHbl-
MK 3Aecb 3Haudkamu. Mocne 3To-
ro, o6onpaA Bce HKNETHH XO[KOM
WaXMaTHOro HKOHA, MpPOuTATe 3a-
wucpoBaHHylo thpasy.

ONPEQENNTE A

Onpegennute, HaHKHM  CTHXO-
TBOPHbIM Pa3MepoM  HanHCaHbl
3TH cTpothbl. 3HauYHY 4 COOT-
BeTCTBYeT npeanocnegHAn OyH-
Ba B HA3BaHWM 3TOro pasmepa.

ONPERENWUTE [Q

3. BenuuMHY CHAbI HM3MEpAIOT
B AMOYNAX, 3prax, AHHax, cre-
Hax, HbIOTOHAaxX, BaTTax, repuax.

Yucno cnos, HoTOpble HaRo
MOAYEPHHYTb, PAEHO NOPAAHO-
BOMY HOMepy TOH GyHBb!
B andasuTe, HKoTtopas 3awnd-
poBaHa 3Ha4yHOM ﬁ (npu  cue-
Te O6yHe andasuTa «€» W  «é»
CYHMTaTbL 3a pa3Hble GYHKBbI).

ONPERENNATE

riognemaujee, a BO B OpPOH CHa-
3yemoe. OTbicHaB B andaBvuTe
6yKBy, PpaBHO OTCTOALYIO OT
nepsebix GYHB HaWAeHHbIX CNoB,
Bbl Yy3HaeTe \.

ONPERENNTE

e3maer B Fopku. Eil nopyueHo
yxamuBatb 3a GonoHnim Bnagmu-
MHupom Hnouuem JleHHHbIM,

4, HKomanga pbiGonosHoro
cyAHa TAMeno 3abonena. MHo-
MecTBO nofer H3 Pa3HbIX
CTpaH noMoraeT crnacTtH pbiba-
roB. HymHam pgna neuyeHHUsa cbl-
BOPOTHaA BOBPEMA [OCTaBAAET-
CA Ha HKopabnb.

BbinuwuTe cTtonGuom HasBa-
HHUA HHHOMHNABLMOB, B HOTOPbLIX
NPOHUCXOAAT 3TH COGbITHA. H3
nepBbIX GyYHB 3THX Ha3BaHHWH
o6pa3yeTcA  cnoBo, OGDBACHAIO-
wee, 4TO 3awrcpoBaHoO 3HaY-
HOM



CORPAUIEHHASN 3AIIMCH
12:3-4-5-6-7-8=8 £

H3 aToro BbipaMeHHsa, HAAIO-
cTpupyiouiero COHKpALEeHHYIO
3anucb npou3adefleHUA rMocnepo-

IO RAROMY IYTH?
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MATEMATHYECKHH PEBYC

KAH+EEQO=YNO
+ - +
nna: EN= EN

EHEQ - YE=VYEE

PACCTABBTE JE®HCH

Man Mawx Pycco, JleoHappgo
pa BuHuuM, flon yaH, [lon Hu-
xoT, poH Megpo, Tan Knus Le-
3apb, CeH CumoH, CeH CaHc,
MeHgenscoH bBapTonbgH, YHTep
odpuruyep, Mawa pe3Bywka, Gon-
Tywka Jluga, Hynna npopama,
yecTb yecThlo, NMioaBur BaH
BerxoBerw, Bauw [lor, Ban 3J#x,

NNOCTABHTD HA HYJID
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ONPEAENNATE £

BATENbHLIX YHceNn HaTypanbHO:
ro pnaga, onpefenuTte, u4Tto 3a

2awkposano 3Hakom £

NPEAENUTE [

Mo nyry nowags momet gewn
raTbCA €O cCHOpocTbio 15 KMm/4ac
@ CHOPOCTbL ee Ha necyaHom
mectHocTH 8,67 Hm/4ac. Bcaghu::
XO4YeT HaH MOMHO ObicTpee Ao
6patbca o pomy. Mo Haxomy
NYTH eMy Hapo exarb?

3HaKom 7| o6Go3HauyeHa OyH-

Ba, CTOAL4AA BO3Ne TOH TOUYKM
rge BCAAHHK nepece4vyeT rpaHH-
uy MeMfay NyromMm M necHamu

ONPEBENMTE =

Hangure, ®Kawaa uudpa co-
OTBEeTCTBYET HamaoH M3 O6yHKs.
Pacctaene OGyHBbl B nopaAfKe
MX YHUCNOBbIX 3HAYEHHH, Bbl NO-
Ny4YyuTe cnoso.

3HauKy cooTBeTCTBYeT no-
cnepHsana OGykBa B Ha3BaHHM
4acTH peyH, K HKOTOPOH OTHO-
CHTCA rony4Yuslleeca CNOBO.

ONPEORENUTE ¢y

4yAaK uqypadom,
rafaxHo,
nonropoga,

HEeMAAHHO He-
noao6Gpy  no3goposy.
nonaGnoka, nongoma.
Yao Mao u4eH, Kum  YHow
Txe, Mapx Mopuu# HKarton.
PaccraBbTe, rge 3TO HYMHO,
aecdpucobl, HonuuectBo HMX  pacr
BaM MOPAAHOBLIH HOMep OGyHKBbl,
3aWKPPOBAHHOW 3HAYHOM Q

ONPEAENNTE

fMepep BaMH cxeMa MOCTHHA
Yurcona. [MMporuB HKaHoH M3
6yHB  HYMHO TMOCTaBHTbL Mo-
ABHMHOW HOHTAKT  4TOGbI ue-
pe3 ransBaHomeTp nepecrtan
HATH TOK?
dtont GyuBe cooTBeTCTBYeT
3HAYOK
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CRYJIBITOPBI

ONPEAENNTE @

BbinnwHTe nepBble GYyHBbI W3
thaMHNHH CHYNbNTOpPOB, co3aaB-
WHX 3TH ctatyu. Byxee, noeTo-

PEIIHTE NPHMEP

2 cos2a— 1
atgf — inf —

_— sin?
(=) (] +2)

RIACC COEIHHEHHS
K(SbO)C4H406 -2H20; Mn SO,

CH;COONa; AgBr; Na,S_O,
SO,
£H.0; HgCl,; C6H4\\NNa-
7
co

PAIOLWEHCA B 3TOM nepeyHe 4a-
uje pgpyrux, cooTeeTCcTByeT 3Ha-

YOK e:.

ONPERENNUTE

HaiaAa  uucnosoe  3HaveHHe
3TOro BbIpaMeHHWA, Bbl MONyHHUTE
NopAAKoBbIA Homep OyHBbI, 3a-
wHhdpoBaHHOM 3HAaYHOM %.

ONPEAENNUTE @

HanuwuTe, K HKaHOMy HKnaccy
coegHHEeHHH OTHOCATCA  nepe-
YHCNeHHEkle  Bbile BeljecTea.
MepBan GyHBa Hnacca cooTtBeT-
CTBYET 3HAuKy (7,

Tenepb Yy Bac ecTb BCe AaH-
Hble ANA pelleHHA OCHOBHOH 3a-
LEUTN

Mocbinan peweHHna HKOHKYPCHbIX 3aAad, We 3abyAbTe HanWcaTbh Ha

HOHBepTe: «Ha HOHKYpc Ne 23»,

YHamHUTe CBOM NOYTOBLIK aapec

HMA, (PAMHNAHIO W B HAKOM HKnacce yuuTecb. OTBeTbl AONMHBLI ObITh

HCYepnblBalCWHMH, HO HPATHHUMH,

Pewienne Bcex 3agau

AONHHO

GbiTe MOCnaHo opHoBpeMeHHo. Ha HOHHypc GyayT NPHHUMATbLCA OT-
BeTbl, OTOCNaHHble He no3gHee 25 mapta 1961 roga (gara noutosoro

WwTeVMnena).

Mempy uHTaTeNnAMH, NPaBMNLHO PELUMBLIMMH BCe 3aAaYH, GyayTt
pasbirpaHsbl MepeOGbeBKOH UeTblipe NaMATHbIX nMogapHa.
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UEUA MutucErysins”

(HAYHHO-®AHTACTHYECKAA TOBECTb)

T

A. HONMAKOB Puc, M. CANOMHHWKOBA

(Mpogonerre. Hauano cm. &5 Ne 1)

Bepuysmm:b B CBOH otvceK, Kamnbenn sunoyun nepciopatop ¢

NPeBpainun  AEeCATHUYHbIE UHUEPLl, CHPLIBaBLIHe TaWHy nepeoro
3Tana MapupyTa, B KOMGHHALMIO OTBEpPCTHI Ha nepconeHTe, 3atem
No ero 3Hawy onepatop Eunn, penkMii napenn net ABafLaTH NATH,
Haman HHOMHY, W 3NEeKTPOHHAA MaluMHa npornoTuna nepconexTy.
H ToTtyac mArko 3arygen aBTOMAT, HaBOAA HOHTPONbHLIA TenecHon
Ha ConHue. Tenepb Bce 3aBMCENno ot aBTOMaTHKHW. Mane#wana HeTou-
HOCTL B paGoTe 3NeHIPOHHLIX Lened Haecerpa 3axpoer nyTe Hasap.
0/IrHe rofbl, noKa acTposer Oygmer neTeTe K HeBeOMOW 3Be3ge
ayHCeHpa, 3NeHTPOHHAR MAalMHA [ONMHA ¢ Ge3ynpeyHon TOuHO-
t(::'rmo H  caHTacTHYeCHOH GblCTPOTOM BbIYUCNATL KOOPAHHATLI
onHua.

Ha 3enenosatom axpane ocuunnorpaga nobemanu uUHppbl U KPH-
Bble, yHa3biBau|He pacCcTofiHMe Hopa6nA or ConHua W NONAPHbIN
yron, o6pasyembii €rd> Ny4oM B gaHHbi4 MOMEHT WM B Havane nyTH.
Ha nepexpectuu Huteit B OHynfpe cnepfliero TenecHona ppoMana
HeGonblUaA MenTan 3Be3f04Ha — ConHue Ero Henb3Aa Gbino YNycKaTb
H3 MNONA 3peHHA HU Ha O[HO MrHOBeHHe.

KamnGenn ¢ GecnowoicTeom NpHLayLlLHBancs K pPaBHOMepPHOMY no-
WeNKHBaHHIO ABTOMATOB, AyMas O TCM, 4YTC ife-TO B HeAgpax 3nex-
TPOHHOH MalUWHbI yMe HAKaNNHBaeTCA owHOGHa B OTCHeTe HoopaH-
HaT, a cnepoBateNbHO, NPOMCXOAWMT 3aMeaneHne noBOpoTa TenecHona
Ha HYMHbIW yron. .

Ho 'HyHO 6bino AEHCTBOBATL, MU KrrTga Bunn Boblen W3 oTceHa,
KamnGenn cHoea MPHHANCA 3a pacH@poBKy MaplipyTa. OH BCKpbi
HacTb 3INEHTPOHHOM cCcXemMbl H
€Tan HW3MEepATb HMAYAbLCbI TO-
Ha W HanpseHWA.

Kopa6ne npogonman pPa3roH.
Ero cHopocTs pocturana 299.5
TbICAYH HHNOMETPOB B CeKyHAay.
3Be3goneT B GellieHomM Temne no-
HHpan npocTpaHcTBO, COKpalwlas
«CO6CTBEHHOE BpeMA» B NATH-
AECAT pa3 nNo CpPaBHEHHIO C 3eM-
HbIM,

BHe3anHo 3a cnuHoit KamnGen-
fNla paspancia  yauBneHHbid BO3-
rnac bunna:

— 3R, Tbl 4TO Tam qenaeu.lb?!
Y mawuHm paGotaio a! Ter e
3Haelb, 4TO MO HMHCTPYHUHH
HaTeropH4yecKHu 3anpeLjaeTca
BCHPbLIBATL 3NIEHTPOHHBLIE CXEMbl
BO Bpems paGoTtbi! A o06A3aH c006-
UWHTL MHUCcTepy Xoyl..

HamnGenn 6victpo 3axnonuyn
NPHOTHPLITYIO MaHenb, 3a HOTO-
pPOA  oTceeuWBanwu TPaH3uUCTOpP- )d

&
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ol

Hble peruvcTpbl.




— He nonumalo, Yero bl PaCHKHNATHACA? —~ CNOHOAHO OTEBETHA
OH, — T[lopa 3HaTb, 4YTO A rNaBHbIA KHGEPHETHK paHeTbl.

OgHaHO ABHO BCTPEBOMEHHbLIN BUAN He cOGMpancA ycTynath CBOWX
npae U XMYpO MOBTOPHA:

— 51 Bce paBHO coo6uwy 06 3TOM cnyuae mHcTepy Xoy.

— MNocnywa#, Buan, — cpepuBan BonHeHwe, npor3Hec HKamn-
Genn. — MHe_ HyMHO cHasaTb Te6Ge Hoe-4To. lMpHcapem 3paechb.

OH B3An Bunna nop NOKOTb, Ha)aTHEM HHONKH BLIABHHYN H3 CTe-
Hbl HeGOoNbLIOH CTONHK W ABA CHAEHbA, a 3aTeM HW3BNeH H3 YHHWBep-
€asibHOro YeMOAAHA GYTbINHY.

Mo3r ero HanpAameHHo pabGotan. OTKpbITecA Bunny? PHcKoBaHHO...
Ho Beab HHWuYero Apyroro He octaetcA. Ero B3rnag ynan Ha CMAr-
yuBLIeeCcA nNpH Buge poma nvyo Bunna. OH BCcnoMHun, uto Xoy He
pa3 wu3snexan Bunna W3 HoYHbIX GapoB, rge TOT MNpPOCamuBan 3apa-
GoTtaHHble 3a OuYepefHOH peHc AONNapbl. «XOpPOLWIO, YTO MHe YARANOCb
NPOHECTH HAa HOPaGnib 3TH MNPOKNATbIe OYTLINKHU», — MNOAYMan OH.

BbinuB cTakaH, Bunn oHoH4YaTeNnbHO YCMOHOMWNCAH.

— Hy, 4TOo Tbl XOTen cHazaTtnb?

— Xouelb HaBcerga ocectb Ha 3emne B coGCTBEHHOM BHAne
C POCHOLWHBLIM CafOM W CHMMATHYHbLIM BHHHbIM norpe6Hom?

— 3710 O6biln0 6bI Hennoxo, — rnyGoOHOMbIC/NIeHHO 3aAsvMn bBunn.

— CaHgHaM NpegnoMun MHe MHWINHOH AONNapos B O6MeH Ha pac-
wudpoery Hawero Mapwpyta. Ecnu Tel 6ypewss monyatb W nomo-
Mewb MHe, A nofleniocb ¢ ToGoM. [iBeCTH TbICAY [ONNAPOB NOMOTYyT
Te6Ge OCyL|eCTBHTb MeuTy O BHANE C CAAHHOM,

Bunn sapymancsa.

— A ecnun y3HawT pebara u Xoy?

KamnGenn noHan, 4to Buan rotoe cgatecA. OH NOBTOPHA eMy Q[RO-
BOAbl, HOTOpPbIMH <«thH3UK» CaHaMAK yGeaun ero camoro.

— Tpucta ToicAa4y, Bunn! A gymalo, ato 6yper cnpasefnveo.

— Mo pyxam! — cornacvncsa ToT.

* Kx &

THXOHbHO Mypnbida neceHKy, KamnGenn pasraagbiBan 3se3[HYHO
HapTy. AcTponetr npowen BoCeMb napceHoB oT ConHua. MXentaa
3Be3404Ha, CTaBWAA COBCEM HKPOXOTHOM K TYCHNOHW, npogonmana
BHCETb Ha HOHTPONbHOM HpecTe HUTeH. Mocne pasroBopa ¢ Bunnom
KamnGenny cTano MHOro nerye cnefuTb 33 pPaGOTOH 3NEHKTPOHHbLIX
aBTOMATOB M OAHOBPEMEHHO pa3ragbiBaTb MapLUpPYT.

Amer Xoy, NOrnoujeHHbld fAeNnamMH, HHUYero He nopospeBan. Jlvllb
ofHamabi OH 3arnAHyn B otceK HamnGenna u o3a6oueHHO cnpocun:

— Kax pena? A Bce Bpema AyMarw 06 3TOH MHANIMCEHYHAE...

— Bce B nopapke, — C HanyCcHKHOM 6e33a6GOTHOCTbLIO NOCAEWHN Yyc-
noHonTb ero HKamnGenn. — KameTrcAa, Mbl Torga npeyBennyund onac-
HOCTb.

— Ecnu 6bl 3T0o Gblno Tak! — nporosopun Xoy. — Y MeHAa Hecno-
HOHHO Ha pAaywe. MomeT ObiTb, CAAOT HepBbi? [lpoHnAaTbiM Gocc! OH
He _flan HaM npoBepHTb uenul

BHnn BHHMaTeNbHO NPHCAYLUMBANCA K pa3rosopy Memagy Xoy H
HUGepHeTHHOM. B ero pyule weBenbHynacb TpeBora: «[eK npas:
Mbl MOMem noTepATb ConHue! He HanyTan nu 4ero-HHGygb HKamn-
Genn, HONancb B cHcTeme?» OH nopompan, noka HamnGenn u Xoy
BbILAKW H3 OTCeHa, W Opocunca K ue3WeBbIM 4acam: «CHOpOCTb OT-
cyeTa paBHa OfHOH MHNNHOHHOW fONe CeKyHAbl, — NUXOPAROYHO
cooGpaman oH. — ABTOMaT CYHTaeT B CTO pa3 MepgneHHee, Yem Tpe-
6yeTcsi No HHCTPYHUHH! Mbl noTtepsiem Conuuye!lls

Ensa Bonps B otceK, KamnGenn cpasy o6patun BHHMaHWe Ha Bun-
na, yCTaBHBLUErocsl Ha uugepbnat.

— Tbl KaK GyATO HHHOrAa He BHAEN 3TH 4acbl? — HENPHUHYMAEH-
HO GPOCHN OH.

Bunn pe3Ho nosepHyncA.

— He 3arosapuBai 3y6bi, KamnGenn! Tbl 3Han 0 HEMCNpPaBHOCTH,
HO monuan!..

— O yem TbI? — npoGopmotan KamnGenn.

— He nputeOpAical Tel pa3perynupoean asToMmat! OH  cuMTaeTr
B CTO pa3 MepfneHHee, 4Yem HywHol.. C meHa posonbHol Hay k Xoy.
MycTs OH yGbeT MeHA, HO BCE [AOMHKHbI 3HATb, KAKOM OMACHOCTH Mbl
nopsepraemcs.

Bunn pHHynca K AsepH, Ho KamnGenn nperpapun emy popory.

— Twuwe... THwe, Bunn! — 3awmnen oH. — Tel NPOCTO nNbAH. 4YTO
Tei Menewsnl.. Bce B nopaake! ConHuye Ha wects! Y pe3 HECHOABHO
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Avefl munl pocrurHem 3ee3gbl TayHceHpa, 3a62paMm rpys H... gomown!
Ter 6Gygews 6orat, wkak Kpeasl..

Bunn yctano onycTHACA Ha CHAeHbe, 3aHKpbin rnasa. HKaszanoce.
4YTo B3pbiB rHeBa odeccHnun ero. KamnGenn paporawlerd pyHoH nog-
HOCHN emy poMm.

— BbineHW u ycnoHoncA. A e roeopio, 4To Bce B nopsgHe! ConHue
6ynet Ha mecTe, Bepb MHe.

BUAn noCnywHO BbLINHA H YyXe CAOHOMHO nogyman: «fleAcTBHTeNb-
HO, Mbl MOYTH Y UenH, aBTOMaT CNpPaBNAeTCA C HAaBOAHOH TenecHona.
Mo Bo3BpaweHuu B Tatel A He Oyay HHM OT HoOro 3aBHceTb. He
npuaeTcA Gonblue o6HBaTb MOPOrH HOCMONOPTOB».

— JlagHo... — ycTano mMaxHyn pyHo# oneparop. .

KamnGenn o6neryeHHo nepesen AyX W oTep Co nb6a KPyMHble HannH
noTa.

x ¥ @

HecHONbKO YCNOKOMBLUMCb W OTOrHaB OT ceBA MpauHbie MbICAH,
KamnGenn pelwnn 3arnfHyTb K AHaGenne, OH 3acTtan ee nNpPHHHHKWeH
K OHYNApy TenecHona.

— Mpusetr! HKak wayt pena? Yto HoBoro? Tbl He CHyuaelib?

— CHy4YaTb He MNPHUXOAHTCA, — CyXO OTBeTHNa peByluHa. OHa Ha
MHr OTOpBanacb OT TeNecHona H XONOAHO NOCMOTPena Ha KHOzpHe-
THHa.

PactepAHHo notonTtaswuch Ha ™MecTe, HKamnGenn 3anomun pyHH
B HapMaHbl WM pa304apoBaHHO 3acBucTen: «Mbl noneTtum ¢ ToGow
K CaTypHy, KpowKa Mepm...»

He oGopaunuBasnice AHaGenna nporoeopuna:

— MHe 4TO-TO He HpaBuTcA nosefeHHe ConHua.. OHO HaA MHr
€NoN3no ¢ nepeKpectusa. Y sac Tam Bce B nopaagHe?

OHa HcnbITyOLWe B3rnAHYNa Ha HHGepHeTHHA.

KamnGenn nepecTan cBHCTeTb.

— fMo#ay npoBepio, — 6pPOCHN OH C AeNaHHbIM CNOKOWCTBHEM.

B 310 Bpema [QxeK Xoy coBepluan ouepefHOH 06Xof U OCTOPOMHO
3arnAHyn B OTCeH CACAAUWero Teneckona. He peuwlanacs BbijaTb cBOEro
NPUCYTCTBHUA, OH AONro CmoTpen Ha paGotaswylo AHaGenny. B ero
noTtenneswem B3rnfAfe MOMXHO G6blno Npo4YecTb AABHO CHKpbiBaemoe
4yBCTBO...

[xkex coGpanca yxoaHTb, TAK M He NorosBopuB ¢ AHabGenno#, Haw
BAPYr OHAa pe3Ho OTWATHYNack OT TenecHona, npoTtepna rnasa, CHOBa
nocMOTpena B OKY/IAP U BCHKPHKHYynNa: «0 6omel Y1o 3toll»

Xoy GpocHnca K Hew:

— Y710 cnyunnocb?

MoeepHyB K Hemy Genoe HKaH Men JHUO, AeBYLIKa yHasana Ha
TenecKon:

— OH noTtepsin ConHuel..

MoTtpaceHHbln Xoy ycTpemunca B otcek KamnGenna.

Mo BCcTpeBO)eHHOMY nHUy HomaHaupa HamnGenn ToTwac noHAn,
YTo CNY4YHNIOCb TO, 4Hero OoH TaK OGoAnca Bce 3TO BpemA.

— TpeBoral — 3apbixafacb, Gpocun [QieH. — Mpon3owno Gonbluoe
HecuacTbe!.,, Teneckon notepan ConHyel.. B nopagxke nu cneaswan
cucrtemall

LOWHHA KPHK 3acTaBun B3APOrHYTb HMX 0Goux. ITo Kpudan Buan.
C BLIHATHBLUUMMCA M3 OPOHMT rnazamu OoH noHa3sbiBan Ha KamnGenna:

— YG6etite meHA, mucTep Xoyl.. § no3sonnn emy BCHKPbIBATb 3NeK-
TpoHHble uenu! OH pa3sperysavpoBan cucTemyl.. YoGenrel..

W Bunn ucTepHuyecHH 3apbigan.

® ok %

NpoH3xTeNnbHO rygeny cHpeHbl. Mo WX 30BYy BCTPEBOMEHHbIE ACTPO-
HaBTel Oeranu co Bcex YronKOB HOpaGnAa B KalOT-HOMMNAHHIO,

— Yt0 cnyuunocobl..

— MouemMy fAaH cHrHan 4pe3BblHaHHOM ONacHOCTH?..

-— 3auem eK cobGupaeTt Hac?

Witypman lappHc BHUXpem NPOMYAnNcA no HOPHAOPY, CTy4a Bo BCe
BepH.
A —p 3A, Fappncl — ounuKHyn ero Guonor [oH Jiuup6nag — He
3Haewb, HTO CTpACnocb?

TappHc nNoOMan NNeNaMM,

§ «Onmd vezuum M 3 €6



— Tonkom He 3Haw. A Bugen, Kaw Bwer Tawmn 3a  wwueopor
KamnGenna., ¥ o6oux 6binm YHHacHble nuvua. CeHuyac OHM B HAOT-
HOMMAaHHM.

...TAaMeno onepwucy noa6opopgHom Ha pyHH, [mex Xoy orTcyTCT-
BylOWWM B3rNAAOM CMOTpen B NpoOCTpaHcTeo. Ero moar HeyCTaHHO
c¢BepnHna Mobicnb: «ConHue noTepaHo!» J[eH OTueTNHBO cO3IHABAn
BeCb yMac CO3paBLUEroCA NONOMeHHA., Yem C€onblue OH Ayman, Tem
NOHATHee CTaHOBHNACL ANA Hero a3bGyuyHas MCTHHA, HOTOPYIO YNOPHO
BGHBaNM B ronoBbl ME3ONETUHHOB B CTEHAX acTPOHABHUIrALHOHHbIX
Honnepmen, Ta NpPOCTanm MCTHHA, YTo COnHuUe — BCero nMLLb pAOBas
38e3pa B Hawen TanaKTHKe M HHYeM He BbijenseTcA cpegH ocTanb-
Helx 3Be3f TaHOro e TWna., Caman OGbIHHOBEHHAA O[WHOMHAA 3Be3-
Aal Hnu, KaW BLIPAMAIOTCA aCTPOHOMBI, HHYem He npHMeyaTensHan
Hentaa 3se3fa CNeHTpanbHOro HKnacca M-2. Xoy 3Han, uyto B rla-
NaKTHHe HacuyHuTbiBaeTca 150 MUNNHaApPAOB 3Be3A: rUraHToOB M Hapnu-
HOB, [ABOMHbIX M HPATHbIX CBETHN, NEPEMEHHbLIX M NYNbCHPYIOLWHX,
HBETHLIX M TeMHbIX, MOTYXAOWHX W TONBHKO YTO pPA3rOpaloLYHUXCH.
H cpepn HUX — COTHH MUANHOHOB TaHMX e, HaK ConHue, COTHH
MHNNHOHOB ero ABOMHHMHOB. [iMeH Ha MHHYTY 3aKpbin rnasa: nepep
HHM CNOBHO B HanenAocHONe 3aHPYMHNWCL AECATHH GenbiX, MenTbix
H eNTo-GenbiX CBETH; BCE OHWU GbIPM HEOTNMUMMO MOXOMH HA 3eM-
Hoe ConHue. Kar HaiTM cpefn HHUX HacToAulee, csoel.. Mo TeopHH
BepoATHOCTEH ConHUe MOMHO Tefepb MCHAThL TLICAYM BEHOB W BCe
He He HauTM.

HKorpa co6panuce Bce mesoneTtumku, [en Xoy oTpbIBHCTbIMH chpa-
3aMH pacCKasan o0 CAyuYMBLUEMCA.

B LeHTpanu BouapHsioce MonuaHue JllooM CNOBHO OKaMEHenH...
Mo-om THWHHA B30pBanNach, NPOHECCA CAMTHBLIA  KPHK OTHaAHMHA,
Pa3GHBLUMCE Ha OTAEnbHble BO3rNachl, B HOTOPLIX CABILANHCH ymac,
rope, Ge3HafREeMHOCTE...

B of6wem ryile 3BeHen B3BONHOBAHHBIA  ronoc AHaGennsi, Ho-
TOpas CTapanacb YCMOHOWTL ToBapuuweid. B To e Bpemsa B3rnag
ee CoONnblHX BCTPEBOMEHHbIX rnaz Hal Obl Bonpewan fmeHa: «Hey-
Wenru HoHey?l..»

Monuanueolit upnanpey O’RouHop Gpocuncs OTHPbLIBATb  fIIOK,
4TOGbl BLIGPOCUTLCA B HOCMOC. B noOCiegHUN MOMEHT DoH Nuup-
6nag ycnen cxBaTute ero 3a noAc. fogocnesluni Fappuc 3axnon-
Hyn oK.

ATmoctepa OGpeueHHOCTH crywanacb. B Tonne BO3HWUKNO HaKoe-To
TPeBOMHOe ABHMMEriMe. Y MHOMMX MEHWHH B PYHax MOABHAWCL chna-
HOHbI C npenapaTtom «A3>, B ManbiX [03aX MNPHUMEHABLUMMCA gnsa
Ge3bone3HeHHOro nepexofa K aHabMO3HOMY CHy. B Gonblunx Ao3zax
3TOT CTHMYNATOP NDHHOCHA NErHylo CMepThb.

..HecuyacTee, oGpyiluMBLIeecAs Ha 3Tux nloge#, 6Gbino GeamepHbIM.
B GecnpefenbHbix NefAHbIX MPOCTOpax KOCMOCAa WX Me3oneT Gbin
noAaoGeH HPOXOTHOM MbIHHKE, BHYTPH -
HOTOPOH eaBa TeNNHACH OFOHeHK MH3HH. -~ N
A Hpyrom pacHuHynoch Benuxoe Koc-
mMuyecHoe bBeamonsue, BpampaebGHoe BCe- .

My MHBOMY. OHO CHOPO NOFacHT 3TOT »
cnaboii oroHex. Fpe-To B rnyGouaiiwen H ! >
nyYynHe NpPOCTPaHCTBA OCTanacb PORHAR \ :
3eMnA, ee nacKkoeoe Tenno, M3yMHTeNb- \ >
Hoe He6o, BenHYecTBeHHble ropbi, CH- ; .

HHe OHeaHbl, 3anaxu TPaB W LBETOB, \ <
HypuyaHHe BOA H rMeHHe NTHL, [OMAH ..

H BeTpbl, CMeX pfeTed M LIYM rWrauT-
CHKHUX rOpPOROB — BeCb TOT HPYr npeg- ’
METOB W ABNEHHH, KO OpPbIM TbICAYaMM
HWUTEH NMPHBA3LIBAET YenoBeHa K poaHoM
nnaHeTte, co3fael  HeMnoOBTOPHMOe oOLyy- ‘
ujeHHe pPafocTH ObITHA.

Den Xoy CTpAXHYn ¢ ce6s TrMme- -
noe oueneHeHHe w BoiNnpAMHncAa. Ero
GneaHoe, HaK-TO cpa3y oOCyHYyBLUeecR
MU0 BbIPAMANO pPewHMOCTb.

— YTo Ham pgenaTte € HHUM. — cnpo- \‘
CUn OH, yHaswiBaa Ha Kamn6enna. N

— Cwmepib!ll — 3anpuyany co Bcex
CTOPOH.

2
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ROIIKA-HAHbRA

OObIKHOBEH-

HanA HOLUKA pbi}e-cepoi#
macTH. TaKue HOLWKH TbICAYAMH
6poaRaT no cTapbiM AEOPaM H
KpbIlUAM MW NIOGAT NYHHble HO-
4YHn. OpHaMfAbl Y Hee MNOABHNUCH
HOTATA, TOYb-B-TOUb MOXOMHE
Ha marb. Pogutenu nonscHoro
manbunHa Metpyca [lyHwHa, xo-

B ypca — camasn

3aMHa bBypcu, pewunu  HoOTAT
BbIPAaCTHTL W pas3faTe  3HaAKO-
MbIM,

Ho cnyuunocb TaH, u4to Ho-

TATA 3abonenu, u BCHOpe Byp-
€A octanacb opHa. OHa ponro
HCHANa cBOWX pfeTer, OTHAAHHO
MAYHana, ucxygana. Bosinnco
Aame, He pas3fenuT nMv  OHa
Yy4acTb CBOMX [AeTeHbilleH,

Ho BoT HKak-To MeTpycio npH-
HeCnH TpeX UbINAAT, TONbHO
4YTO BbINYNHUBIUKUXCA B HHHKYGa-
Tope. Bypca oueHb 3auHTepe-
COBanacb ManbillamMud H Havana
THXOHBLKO MNOAKPAAbLIBATLCA K
HHUM. MuHyTa 3aMewatenbcTBa
CO CTOPOHbLI NIOAEH — M  HOWHKA

GeclWlyMHO CXBatTHAa  nanamu
XPYNHKUX uUbIiNNAT. Bornpeww ca-
MbIM  XYALWHM NPefnonoXMeHUaM
uybinnaT Bypca He cbena. Ona
OCTOPOMHO NpHMana HUx K cebe,
a noTom Mo ogHOMy nepeHecna
B CBOE OCHpOTeBLleZ rHe3fo.

Bypca He oTnycHana ubinnaT
oT ceb6Aa HM HaA wWar, Hocuna
HX B 3y6ax, Mbifia CBOMM HA3blY-
Hom. HHorpa oHa noMunacs Ha
non, pasBanfAce HA CMHHe, a
UbINAATA HKNEBanH ee B JHHBOT,
ywh, mopay.

Ho ubinnATa nogpacrann H
BCe HeOXOTHee MPHMHHMMANH 3a-
GoTbl cBoeW HAHbHH. OHH cTa-
HOBHNIHCb HenocnywHbiMH. Op-
Hamabl oHM YyGewanu ot Byp-
CH, M_ Ha HHX Hanan uYymoH
HoT. bypce epBa ypanocs oT-
GHUTL CBOMX BOCMHTAHHHHOB H
OTHECTH HXx pAomon. OaHoMy u3
HHUX OHa TaK M He cMmorna 3a-
nu3arte paHbl. Ho v nocne 3rto-
ro Bypca co Bcer MaTepHHCHKOM

CaMOOTBEPIHEHHOCTbLIO npogon-
Hana BOCMNHUTbLIBATL [BYX YHe
CTaBWHX B3POCNbIMH HKYypPoOUeH.

ITOT eAMHOAYLUHbIM NPMroBOp 3acTaBMn HKHUGEPHETHMHA MOAHATL ro-
nosy. Bo B3rnfifax, yCTpeMJeHHbIX HAa HEro, OH TLIETHO MCKan yua-

CTHA.
— MNowagwure...
— BbIOpPOCHTL ero B Hocmoc!

Jinuo KamnGenna KCHa3HNOCh,

OH 3annaxkan:

i He XxoTen 3Toro...

MOBTOPH/IO MHOMECTBO roO/I0OCOB.

Torpa KamnGann noBepHyncs ® KOMawAWpy Mesonera.
— [BAmeH.. BcnomHu Haw ApHaH3ac. A He xoTen, 4YToGbl Mbl Mo-

TepAanu ConHue...
Awer Xoy Haxmypunca.

OH HoneGancs.

8 UeHTpanu 6bino TaK

THXO, 4YTO ChnblWANCA ene YNOBHMbIK 3BOH CueTuyMHa BpemeHH.

B nocnepHent Hapempe HamnGenn o6Gpatunca K AHabenne.

«XoThb

O4HO CNOBO... — HKAa3anocL, MONHAN ero B3rnAa. — OHH NocnywaKTCH

Tebn>»,

— MoeT GbiTb, Mbl COXPaHHUM eMy MH3HbI., — HeyBepeHHO npo-

rosopmMna pesyllKa.
Cnosa AwnHaGennsl

NoBHCAH B BO3ayXxe.

— He TAHM, [QweH! — crazan Fappuc. — CmepTbh npegatento!

Xoy monuan.

(OroH4YaHHe

cnepyerT)

TIPUMEYUAHWF. «CobcTsennoe spemsn» — BpemMs TeKywee 8 acrpoisere npu
cybceerosoli ckopoctu «CobcreeHHoe epems» Tewer 8 OeCATKU U COTHU pas

MmedaeHHer, 4yem Ha 3emae
«nokosawelica cucremou».

6*

KOTOpAA OTHOCUTEeNbHO 382300neTa ABAAETCA
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T

" oxany#, He Halijlercd y Hac 4YeloBeKa, KOTOpbIH He MpH-

caymHsancs Obl ¢ HHTepecoM K eskeJHeBHOH CBOAKE HMOTOMbI.
Y Bcex CBOH IaHbl, H, KOHEYHO, X0YeTcd 3HATh, He HoMellaeT
JIH LIOTO/ia HX OCyliecTBJIeHHI0. OfHH XKAeT cHera — MNOCKOpeit
Obl CTaTh Ha JIBIKH; LPYroH Pyraer Merejb — 3aHeCJI0 JAOPOTH,
moe3p, omasAbiBaeT; TPeTHIl IKAET He [OKAETCH COJIHBIII-
Ka H T. 0.

Ho oco0eHno «xayT DOTOAY» B [JE€PEBHAX H cejaX, B KOJXO-
3ax, coBxo3ax. Beab 0T moroabl — 3MMGH H JIETOM — 3aBHCHT
ypoxkaii. B CoBerckom Corosze Ha HYKAbl 3eMIEfENHA pa-
6oTaer cBple 3 THIC. METEOCTAHUHH, PaCHOJIOMEHHBIX B CeJb-
CKHX MecCTHOCTAX. Ho eciH OKHHYTb B3IVIAAOM Kapry Hamei
CTpaHbl H yYYeCTb, CKOJNbKO MHKPOIOIOJ POKAAETCH eKeJHeB-
HO Ha COTHAX ThICAY KOJIXO3HBIX HOJeil, cafioB, JeCOmOJIOC, 3Ta
nuppa DoKamkeTcsas HPOCTO MH3epHoH. «Kamaomy xossiicTBy —
CBOH arpomereonocr!» — 3Toro Tpefyer cama KH3Hb. BOJBIIYI0
OOMOILb 3[ieCh MOKeTe OKa3aThb CBOEMY KOJIX03Y, COBX03y BB,
pebara. ArpomMeregsHayKa — MeJi0 XJIONOTJHBOE, HO HECJOKHOeE.

Ecnn B BalleM KOJIX03€ HJH Ha INKOJRHOM y4YacTKe HeT Me-
TEONJOIA/KH, IGCTPOHTh ee HeTpyAaHO H3 pHCcyHKOB Ha uBeT-
Hoii Bknagke IV—V BHAHO, kKak HaJo HOCTPOMTH OT/EJbHbIE
OpHOOPBI, KAaK BECTH HAOGJIOJeHHA.

YeranoeHTe Ha nuomajke Oyaky CensAHuHoBa !/ H Kaxgoe
YIPO CMOTPHTe HOKa3aHHA MHHHMAJBHOTO H MaKCHMaJbHOro

norogy NPEACHKA3LIBAKT...

Tpu pa3sa B fAeHb paguo nepeaaetT Ham CBOAHY noroabl AnA pas-

HbIX reorpaPMuyeCcKMX paHOHOB HalleH HEOOBATHOM  CTpaHbl.
CBoaHy 3Ty COCTaBNAIOT COTPYAHHHMW crneyHanbHOro yupepgeHua [o-
CyA3pCTBEHHOW CnymGbl nOroAbl. OHM M3Y4HalOT MeTeopo/IorHyYecKue
CBOlKM O morofile B CYpeBOW ApPHTHHe W AHTapHTHfe, Ha NoGepermbAx
MOped W O3ep, B P33J/IMYHbIX TOYKax OGeCHpaWHON TaWrv, B YyMepeH-
HOW mnonoce W 3HOWHBLIX NYCTbIHAX.

Morogy MHKpOpaHoOHa MOMHO NpefBHAETb MO MECTHbIM NPU3HAKaM,
KOHeYHO, ecnu ObiTb HaGnogaTenbHbIM,

N pearvpyloT Ha nepemMeHy BIaMHOCTH, aTmoccepHoro
PACTEHHSA AaBneHuA, csetocunbl. EcnH Bb! Bcepbe3 HauyHeTe Ha-
6nloAaTh MHM3Hb pacTeHWH, TO OYeHb ObICTPO Hayu4H-
Tecb pacno3HaBaTb «yHa34yWHOB norogbi». Han.umep, ecnu yseTbl pa-
CTEHHA MOHPHYHHKA PaCHPbINHUCb B 9 yTpa W OCTAaBanWCb B TaHKOM
COCTOAHWKW [0 4 4acoB NONONYAHHW, TO B GnWiKawWllee BpeMA noroga
OCTaHeTCA ACHOW. YBHAHUTE, YTO MOKPHYHMWH 3aKpbin CBOW LUBeTbl nocne
9 yTpa, AWTe CHOPOro AOMAA.

Ha 3anuBHbIX nyrax U GONOTHUCTbIX HHU3MEHHOCTAX pacTeT ceppey-
HHUK nyroBol. HHCTHM ero Genbix M NHUNOBbIX LBETOB pPacnycHaloOTCA
no3aHen BecHOW. OGblYHO 3TH UBeTbl NMOHWHAIOT nepen HacTynneHHem
HEHACTbA, A TaHKe Ha Ho4Yb. CpeAn CTeMHbIX RPOCTOPOB OMHOH
yactu CoseTcHoro Colo3a BCTpevHaeTcA CTENIOWMWACA no 3emne nof-
MapeHHHH. ApOMaT ero MeNHKWUX MenTbiX LBeTOYKOB 3aMeTHO YCHIIH-
BaeTCcR nepefi NAcCMypHO# norogon w poxaem. TaHOW e cnoco6-
HOCTbIO oOGnagaioT LUBeTbl CHpeHH, uYepemMyXH, CMOPOAHHbI, noxa
cepeGpuCTOro, MnaHAbilla W MHOTFHX  [EHOPAaTHUBHbIX  PAaCTEHHM.

K uncny pacTtHTenbHbix GapoOMeTpOB MOMHO OTHECTH uBeTbl 6enow
W MeNnTon HYBLUHHOHK., B AOMANMBLIA HAW NAaCMYPHbIA feHb WX BEH-
YUHH OOGbIYHO 3aHKpbiBaloTcA., [lofoGHOe ABNCHWE MNPOWCXOAWT C ro-
ny6biMU  UBETaMH [AWHOrO0 UHWHOPHA, HEenTbIMH COLBETHAMW-KOP3HH-
HaMu OAYBAHYMHOB H [APYrHMH pacTer H3 C HCTBA CNOMHO-
uBeTHbIX.
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TepMomerpoB; mo ocankomepy Tperpikosa 2 ompejenure KO-
JIMYECTBO BBHINABLUIMX OCajKOB; ¢OpaTHTe BHMMaHHe Ha TrOJIO-
JeAHbIi CTAaHOK 3; HaGmojaiTe 3a NOKasaHHAMH OGapomerpa-
aneponjia 4. B moje, Ha Pa3JIHYHBIX €ro y4YacTKaxX, MPHKpPeNmHTe
K ITHIPAM CHErOMepHbie peiiKkH 5 H BpeMs OT BPeMeHH yTOY-
HAliTe, CKOJBKO BRINaJo cHera. IlpociyinHBaliTe H 3amucbiBaiiTe
B CIIEHAJIbHBIH KYpHaJ 6 eeHEBHbIH NMPOrHO3 MOrojsl Mo pa-
quo. Cropa Ke 3sanHchiBafiTe: JOKAb, CHer, MeTeJb, Trpaj,
nbuIbHAA OypsA, poca, HHeH, rojojef # T. A. OOpamaiitre BHHMA-
HHe Ha MeCTHble NpPH3HAKH IHOTOABI 7: He TYRAT JH CTOJODI,
KpacHoe HJH 06bIYHOe He(Go, He crejerca JH AbimM. Cpenaire
camu nouBenHbli Oyp THnma «EBII-44». O6pasusl NOYB, B3ATHIE
¢ pasHbIX ayOuH, coCupaiite B cHequalbHble CTAKaHYHKH &,
Ha KOTOpbIX HajNHIIHTe NOPAAKOBble HoMepa. BaaTpie HpOGHI
noyss! 9 HafO B3BECHTh B J1A00paTropHH ¢ TouHocreio po O,1 T,
TaK BBl ONpeflelIHTe CTeleHb BJAMHOCTH HaxorHoro cioda. Ilo-
XOHbIM TepMOMeTpoM-iijynom [0 omwepelHTe TeMIeparypy Dba-
XOTHOro cijiod. PerynsipHo cocraBisiiite TaGauupl u rpacdurn
(eskeHeBHble H3MeHEHHA TeMilepaTypbl BO3[yXa, IOYBbHI, aTMOC-
thepHoe namieHue, ocajfkH) // H coobllaiiTe BCe JaHHble B CeJb-
COBeT.

Pa6oras B arpomMeTeo0pHrajse, Bbl He TOJIbKO INOMOKeTe CBO-
eMy KOJX03y BbIPACTHTH XOPOHIHiI ypoikai, HO H NPHOOIUHTECEH
K HAay4YHO-HCCIEAOBAaTeNLCKOH [eATeJbHOCTH. 3Aech Bbl HaydH-
Tech HAOJIOAATh NPHPOAY, NMPABHJIBHO H TOYHO CTaBHTH ONBIT,
CONOCTaBIAATL (PaKThl, [eJATh BHIBOABI, FPHTHYECKH MBICIHTH.
A 3T0 NPHIOAHTCA BCer[a, KaKyl Obl NPOQeccHro BRI NOTOM
HU BbIGpanH ceGe

B6nH3M 4enoBeYECHOro MHUNbA, CpeAr TEeHHUCTbIX COPHAHOB BOOMUTCA
uyucToten, OW uBeTeT B TeueHHe Bcero neta. [llepep HacTynneHHem
AOMANWBON nNOrofbl LBETOYHble BEHYHWHKH HHCTOTEeNna 3aMeTHO MOHH-
KatoT. lpepuyBCcTByeT NPHOGNHIHEHHE AOMANWMBON MOrofibi W HOHCHWH
HalITaH — ero LWHPOKHEe HONb4YaTooGpa3Hble NIMCTbA HAYHHAIOT Bbige-
NATb OCOGYIO HNEHHYIO MHAHOCTb.

Y 3anA4Ybed, MNU OGLIHHOBEHHOW, KWUCNHLUbLI, 4HacTo pacTywed B 3a-
TEHEHHbIX €eNbHHHKaX, NUCTbA CHNAAbIBAOTCRA Mepef HacTyrnjeHuwem
He6NaronpHATHGH norogbl M Ha HOYb. PacTenne npH 23ToM Hak ©6bt
«3acbinaer», Yem npefoxpaHAeT ceGA OT HW3NWLIHeRW noTepu Tenna
B0 BpeMA HOYHOIO [OHHIHEHHWA TemMnepartypbl HWNW B HeHacTbe.
MoMeTe nepecaguTb HKWUCNHUY B LBeTOYHbIA Ba30H H MOCTABHTbL Ha
OHHe B TEHW — Ball cBoeo6Gpa3Hbii GapomeTp OGypaeT 3apaHee npef-
CHa3blBaTb HW3MeHeHWe noroabl. lMopo6HbiM oGpasom BegeT ceGA H
HpacHbI NyroBoW HnesBep: B nacMypHble f[HW nepea  [oOMAEM H
HOYBIO OH TLYATENbHO CHN3AbliBaeT CBOM NTUCTCHKHW. Y COpHAKA — nec-
HOW HKPYNKW COLBETHA MOBHCAIOT B AOMAJMBYIO, XONO[HYIO norogy.

CeMeHa HEHKO Opb'X pAacTeHWH TaHMe YHKa3biBAOT HA W3MEHEeHWA
norogbl. Ha BRaMHbIX Nyrax Mpou3pacTaloT Kpacusble CHHe-NHNoBble
uBeTbl GONOTHLIX M NYroBbiX repaHen — jKypaBenbHWHoOB. Hx cemeHa
BbI3PEBAIOT B HOPOGOUYKAX, MOXOMMX Ha IMYParNHHbIA HntoB. B pompa-
nuByio norofy 3y64HHW HOPOGOYKKM BCerga 3aHpbIBAOTCA, 4TO Npepo-
XpaHAeT CeMeMa OT MOBbILIEHHOW BRAMHCCTH BO3ARYXa.

TaKme ABNAIOTCA MOYTH Ge20LLUHGOYHbIMH  WHAWKATOPAMH
]ITM]LB["OI'OAM- AHaTOMHYECKHE H (PU3HONOrHMYECHVre OCOGEHHOCTH

NTHL, WUMeloLKX ocobOble BO3fylLLUHble MELHHW, CHOMNEeHWsR
BO3flyXxa B TPYyOHaTbIX HOCTAX W CNOMHYIO HEPBHYIO CHCTEMY, Na3BO-
NAIOT WM 3apaHee HYBCTBOBaTh HACTynneHWe HEHACTbA, CHOPYIO CMeH
BpemeH ropga.

BONbLUAA 4YAaCTb MH3HW NTHY npoTeHaetr B nonete. ECTeCTBESHHO, MX
OpraHM3m GecnpecTaHHO NOABEPraeTCA BIMAHWIO COMHEUHbIX NY4eRr,
W 3TH HM3NyuYeHWA [eHCTBYIOT onpefenennsiisr ofpaiom Ha camouye-
CTBHe n.HL, UX noBeneHWe, BecHon ¥ OCEHbW. pe3Ho MeHAEeTCA con-

69



HeyHaa pagvayuMA. CMeHbl XONORHOrO M Tennoro NepuofoB BO3pef-
CTBYIOT Ha CaMO4YYBCTBHEe MTHL, 37O OTFAMaeTCA, B CBOI ouepefb,
Ha CpoHax nepeneios.

Kax e, ¢ NOMOLYBLIO HAKWUX CEOMX <«NPUGCPOB» NTHLbLI OPHUEHTH-
PYIOTCA B NpPOCTpaHCTBe, «UYBCTTYHOT» aTMocdepHbie H3IMeHeHWA?
HaGniopganuch cnyudaw, Horfga NpH HCHKYCCTBEHHbIX MOLYHbLIX 3NEHTPO-
MarHHTHbIX HM3NYYEeHHWAX NTHULI TELANH OPHEeHTHPOBHY. TaH, Hanpas-
NleHHe neTALYUX CTali HApYyLLIanocb B 30HEe [AEHCTBHA PaAHOCTaHUMWH.
TonbKO Ha PacCTOAHMM 15 KM OT LeHTpa K3NyuaeMoro 1OTOKa pa-
AHOBONH NTHUbI CHOBa HaXoAMNWM BepHbIA NyTbhb. YueHule aApegnona-
raroT, 4To B BeCTMOYNApHOM annapaTte, ynpaBnAloweM paBHOBeCH-
eM NTUL, NomeLaeTcA OCOGbiH NPHUPORHbLIM KOMMac.

B noBegeHWH NTHL eillje MHOro Heu3BecTHOro Ham. Kau, Hanpu-
Mep, NepHaTbie OPHEHTHUPYHOTCA NO CONHUY, @ HOYbIO HOOPAHHHUPYIOT
CBOe MeCTOHaXOMAeHHe Nno Co3Be3aHAM? HYTO 3TO HMMeHHO TaK, CBM-
AeTenbCTBYIOT ONbiTHble HAaGNIOAEHHA HaA NTHUAMH, MpoBefieHHble
B MOCHOBCHOM nnaHeTapuH HOYbIO. H 4YTO ewe, HaK He 3ITa CNOCOG-
HOCTb OPHEHTHPOBATLCA HOUbLIO, MNO3BONAET MONAPHLIM HpauKaMm co-
BepuwlaTh 4acTb NYTH M3 APKTHHKM B AHTapHTHAY B HO4YHOoe Bpema?

OnbiTHblIe OXOTHHKW W TaeMHUHKW MO XapaKTepy OCeHHero nepefie-
Ta CyAAT, HAKaA OMHAAETCA 3MMA — PaHHAA HAW no3gHAA. lMoMHHUTe,
HaK [lepcy Y3ana npeKpacHo y3HaBan norofy B Ta#Hre no nosefileHHIO
nTHY? BamMHO NpoCcnegHTb HOYEBHH TYHAPOBbLIX M TaEMHbIX MTHLE
CHerHper, CBUpPHCTENeH, HeHeTOH, NMOAOPOKHHHOB, Genbix COB H Apy-
rux, nocewjalolnx UHYepHOMOPCHHE, HPbIMCHHE W NPHHACNHUHCKHE cTe-
nH nepepn 3WMHUMK MeTenAamH. Ecnn BecTH HaGniofleHHA Hap MeECTHbl-
MH_NTHULAMH, MOMHO HAYYHTbCA NPeACHa3biBaTb NOrofy.

Ecnu nTuybl He TOPOMATCA C OTNETOM MNKM He crnewa JeTAT Ha
Or M 4acTo OCTAHABNHBAIOTCA B NYTH HA HOPMEMHY, MAWTe MAr-
HOHW, Tennon oceHwW. [lpasBga, cny4daeTcA, YTO nNTHUblI oOLIKGalOTCA,
MOpO3bl HACTYyNnalwT paHblle OTAeTa HNM Me nocne TOoro, KaK NTHLbI
BEPHYTCA Ha poanHy. B 3THX cny4aAax noruWGaeT MHOro nepHaTbiX.

3ameTbTe, MacCOBblIA OCEHHHH MepeneTr yYTOK WM ryced nNpepwIecT-
ByeT HAaCTYMnneHWto XOonogHoW noroabi. PaHHAA HO4YeBHa B npefoceH-
Hee BpeMA CHHHL, COPOK, COEK H OpEexXOBOH YHa3biBaeT Ha CHopoe
noxonopaHve. Ecnu oceHb Bbijanacb cyxam W BAPYr MNOABAAIOTCA
CTanKW Genbix TPACOry3OH, NOYTH HABEpPHAKAa NOrofa W3MEeHHMTCA,
HauTe HeHacTbA. Ecnu GonbluMe HpoxanW, oTnetawouiMe uawje B HO-
AGpe, coGpanucb B AOpOry, 3HAYHT B [ONHHbI PeK nNpUlLnNa 3uMma.
3aTto_B MArKMe W MaNOCHEMHble 3WMbl KPOXanW OCTAIOTCA Ha 3MMOB-
Ky BONM3u GONbLIKMX peH U He3aMep3alolWMHX BOJOEMOB.

A BecHy «IMPHHOCAT» C COGON Genbie TPACOry3KH, OHH OMNOBELLYAIOT
O BCHPbITHH peH. PerynfipHoe HyHOBaHHMe KyHylUeH YyHKa3biBaeT Ha
YCTaHOBMieHHe Tennol norofibl W MpeHpaljeHrne XONO[HLIX YTPEHHHHOB.
Ilpuner nacTtouyeK NpUypoYeH K XOpoweil noroge, OGNArONPHATHOM
ANA ceBa APOBbIX, CHOMMEHHWA MWHIBHHOB W APYrHX MOPCHWX NTHL
y OeperoB AHTapHTHAbI B HOHLe 3HMHero nepHoAa NPOMCXOAMT ne-
pef HacTynieHHWeM BeCHbl.

B anpene 1958 roga y4aCTHHHM COBETCHOWM aHTAapHTHYECHKOM 3Hcne-
AHUHKM HAONOKanH TaHoe 3penuiye, l‘gomanuan apMuA HMnepaTop-
CHMX NHHrBWHOB Wna sponb OGepera. Bapyr nepegHue nTHUbLI ocTa-
HOBHNHUCb W o6GpasosBanH HKpyr. OcTtanbHble 0GOWINH MX M HanNpaBH-
Nucb B OOpaTHbIM _ nyTb. BCHOpe He60 RNOKpbINOCL o6naKamMH W nog-
HANacb CcunbHaa OypA. MoMHO nNpeanonNoXMWTb, YTO NTHLbLI YNOBWUAH
H3MeHeHHe noroabl. [10-BMAMMOMY, Y NHHIBUHOB HMEIOTCA cCneyHalb-
Hble NPUCNOCOONEeHHUA, MO3BONAIOWUEe YNaBNUBATbh HH(MPA3BYHOBbIe
Hone6aHWA, «WyMbl» MOpA, npeallecTBylolMe GYpAM HNW LUITOPMaMm.
MUHrBHWHLI NOMATCA HA CHer W BLITATMBAIOT KAIOBbI B HanpasfeHHWH
OMHAAEMON OYpH HNK MeTenu — TaK OHH «Y3HalT» NOrogy.

Nepep xopolwei noropoi 4YaiKM M GaKnaHwbl NETAT B MOpe, OfHA-
HO B HeHacTbe W nepepg GypeH OHM cnewar K Gepery. B npumop-
CHHUX CTPAaHax © COCTOAHHW MPHUNHEOB W OT/IMBOB MOMHO CYAWTb MO
HaNpaBneHWio  nNeTAWMNUX HYNHHKOB-COPOK, HAaCTONbKO nNpPaBHNbHbI
HX nepeneTbl.

BbicoTa noneta nTUL ONpefenfieTcA He TONbKO penbedoM MecT-
HOCTH, CbITOCTbIO NTHL, HO W METEOPONOrHYECHHMH YCNOBHAMH. B xo-
poLyio norofly nepenetHbie NTHLbl NETAT BbICOHO, HO CTOMT MM noO-
YYATbL MepeMeHy B BepXHMX CNOAX aTmocdepbi, OHH fAEePMHATCA HUMe
K 3emne.

XapaHTepHbl TaKiKe HPHHW nNTUU. B AcHylo, GesobnauHyio norogy
nog CBOAAMM Neca [aneHo Pa3sHOCUTCA 3BOHKAA MNeCHA 3A6nMKa.
B HeHaCTHyl0 norofly ronoc ero nouTH HechablleH. B TaHUX cnyuyaax
FOBOPAT, YTO 3AGNHK «PIOMHT» K [OMAL0,

H. BPYAHUH



TaKMKe OYeHb XOpOoLIO YHYBCTBYIOT HacTynawoujee
HAGEKUM!‘I HeHacTbe. Mypasbu nepef [OMAEM He BbIXOAAT
M3 MypaBeHHHHA ¢ (TapalOTCA 3aHpPbiITb BCe €ero

BXOfAbl W BbiXxofbl. MenKue HaceHOMbie NETalT HHMIKe, YeM 0OblYHO, —
MOBLILIAETCA BNAMHOCTb BO3[lyXa, H OHW CTAHOBATCA TAMenee. H nTu-
Ubl, HOTOpbie MWTAIOTCA HMH, — CTPUHH, NACTOUHH — yMe He Menb-
HalOT Tak BblICOKO B HebGe. BeduepomM H HOYbIO H ropsiujed namne
nprUNeTaeT MHOFO MYHOB, 6a6oyeK W ApPYrHX HaceHombix. Ho ocoGeH-
HO MHOro HX GbiBaeT nepen AOMAEM, a elje Gonblie — nepeq rpo3on.

Mopsaxkn Ha KacnuicHOM Mope AABHO 3aMeTHNH, YTO eCnu B LWTHNb
AaneKo ot Gepera NOABNAIOTCA HpynHble 6aGOYHH— NUHeHYaTbie Gpam-
HUKH, — AW BCHOpe LUTOPMOBOrO CeBEepO-BOCTOYHOro BeTpa. A mo-
pAKK, nnasatowHe y noGepenibA  HwHOA AMepHHH, npefcKasbiBaloOT
CHUIbHbLIM Oro-3anafHbii BeTep — naMnepo, — 3aMeTHB HACeHOMbIX,
NOABNAIOLMXCA Haf OHEaHOM.

B ErunTe MHOro pa3 HaGnopanv, 4to CTan CapaHYH npHneTtalT
Ha nona 4auwe Bcero Torga, Horpga nagaet GapomeTpuuecHoe pasne-
HHe.

NpeauyBCTBYIOT H3MEHEHHA NOroAbl W MHABKH, HOTOpble nepep He-
noroaon rMpPHCAacbIBSIOTCA K PACTEHHA, HKOPAram W 3aMHpalor, W
pbiGa-BblOH, H CKOPMWOHDbI, H (hanaHrH.

MpUcMOTpUTECH BHHUMATENbHO K TOMY, KaK ReAyT ceGA MHBOTHbIE,
pacTeHWA, M Bbl HahfeTe euwle MHOro YAHBHUTENbHbIX «MHBbLIX OGapo-

mMeTpoB».
B. YEPHbILWIOB

PBIBBI ,,CIBIIIATS HEIOTO/LY

HU3BecTHbI® 3HaTOK wmops B. B. LWlyneHHKHMH BO BpeMA Hay4HOro
nnasaHua B 1932 rogy y3Han oT MeTeoponora 3Hcneguuwn B. Bes-
HUHA HHTepecHbiit haKT. Ecnv NpUGNM3HTL K yXy Wap-30HA, Hanon-
HeHHbI BOAQOPOAOM, 4YenosBeH OGyfeTr oulyljaTb HernpHATHoe, GoNe3HeH-
HOe COCTOAHWe, HaK OyA70 p[aBneHWe Ha OGapabaHHYIO rnepenoHKy
Pe3Ho0 H3MEeHWNOoCh; npHyem GONKM B yXxe GbiBalOT CHNbHee, eCcnn wWwap
AepaTs Ha PpaccToAHHM 1 CM, W nponagaioT, ecnu erc yaanuTb
Ha 10 cm. BepHyBlNHCb B MOCHBY, yuYeHblH MOBTOpHA onbit. Ho... yxo
He OTO3BanoCb Ha 3ByK liapa-3oHpa. lMospHee, Gyayun y MOPA, y-
NeMKWH elle pa3 BEpHyJCcA K 3TOMy ABnexuio. U BHOBb yxo 6Gonbio
npopearnooBano Ha Lap, HanoNHeHHbLIA BOROPOAOM.

MHOroyHcneHHble 3HCNEPUMEHTbI NO3BONWNH caenaTb LUyneAKHHY
BbIBOf: YyXO ChbIlWKT WHGpa3ByHoBble HoneGaHuA wmopA. Ha Bon-
poOC, KaHOBa e NpHpofa HH(PPaA3BYHKOBbLIX BOMNH, HCXOAUBLUWMX OT wWa-
pa, YYeHbi OTBETH/: HH(IPa3BYHKH — ITO roONOC MOPA, H HCXOAAT OHH
OT NOBEPXHOCTH MOpPA BO BpeMA BeTpa nepej LWTOPMOM.

Axapemuk A. H. Kpbinos OTmeuan, 4TO HeHOTopbie MOpPCHHWe
HHBOTHbIE Bocnﬁuuumaro'r 7aKHe HWH(pa3ByHOBbIE LWTOPMOBbIe npe-
poctepexerna. Hepapom MOpAKKW pgaBHO 3amevanu, 4YTO TaH Hasbi-
BaeMble MOpPCHHe 6/10xH (payKH) YyXOpAT BBEpX Ha Geper, nopanbuie
OT Boabl, 3a40nNro A0 LWTOpMa, Horga GapomeTp euje He 4yBCTByeT
ero npudbnreHna, MNpeayyBCTBYIOT LUTOPM H HEKOTOpble PbiGbl W Me-
Ay3bl.

yB Hadane COpPOKOBLIX FOAOB Y4e€Hble, MPOCNYiUWBaA ¢  Kopabna
nogBoAHble LyMbl B OHeaHe. OGHApPYMHIH, YTO B TeuyeHHe CyTOK
B BOfle CTOMT MOYTH MOCTOAHHBIA LyM, NpHYeM noGnAn30CTH He Obino
HW ofHOro Hopa6na. Wym 3ToT To Hapactan, To 3atuxan. B pasHoe
BpeMA CYTOK W B pa3Hoe BpeMA roga o GbiBan HeoguHaHoBs. Hccne-
[OBAHWA MO3BONHM/M YHEHbIM TOYHO YCTAHOBWMTb, YTO «YMAT» pbIGbI.
HauGonbluylo 3BYHOBYI0 AKTHBHOCTb OHW MPOABNRIOT MPWUMEpPHO OKO-
no 9 4Yacos Beuepa, M 0COGEHHO B MepBbIX 4YWCNAX HIOHA. A B cepe-
AHHE MaR W HIONA OHeaHCHHe o6WTaTtenu OMATb 3aTHXaloT. _

TPYAHOCTH OMpefieNleHHA rOoNoCoB pbi6 B MCHYCCTBEHHbIX Gaccew-
Hax (3pecb pbiGbl OOLIYHO MONYay), @ TaHMKE CNOMHOCTb HCCNeOBAHHH
8 OHeaHe MOKAa He MO3BONAIOT CHA3aTb, HTO e HU3 HHUX «rFOBOPHUT»
yauje W rpomvue.

TIONPABKA. B siHBapcKOM Homepe B cTaTbe «CoiHeu-
HOe 3aTMeHHe» Ha cTp. 78 pomnyiu~Ha one4yaTtxa. [lepsByio
¢pasy cnepyer uMraTh: «15 despana 1961 ropa 0poH-
30lifeT peAKoe H HHTepecHOe sBJieHHe MPHpOAbl — COJI-
HeuyHOe 3aTMEHHE».
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COBETbI JIbIl{HUKY

Ecnu 03A61M  PYHH, COrpeTb HMX MOMHO, MOAHAB, a 3aTem pe3Ho
onycTtuB. TemM cambiM Bbl YCHAWTE HpoBooGpaujeHHe — CpPa3sy
cTaHeT Tennee,

Y7106bl HEe NyTaTb, HA HAaKYIO HOrNYy HKaHKYI nbbKY HagaeBaTb, ApP-
HOM HKpPacCKOW noMmeTbTe OAHY H3 HHUX, Hanpumep Oyksown Jl.

Ecry 3a nnedamMu TAMENbIW PIOK3aK, He fenavTe Ppe3HWX MNoa0-
pOTOB, NerKo ynacTb.

NMomMHKUTEe, HYTO 3HMMOM CONHLUE BCXOAHT HA Oro-BOCTOKE, 3aXOAHWT
Ha loro-3zanage, a B nonpeHb ObiBaetr Ha tore. OpHeHTHPOM MOMeT
CNYMUTb W CHer: ¢ CeBepHOW CTOPOHbLI HepeBa, pacTywero B Mo-
ne, oH OyAeT PbIXNbIM, @ € IOHOHW — MOKPbITbIM HKOpHOW. Bblexa-
N Ha MNpoceHy, BCMOMHHTE, 4HTO NPOCEHKW Bcerga HAYT C ceBepa
Ha IO MNW C 3anaga Ha BOCTOK., A pebpo cTton6a, 4To cTOUT OObIY-
HO Ha nepeceYeHWW MpPOCeH, Meway ABYMA rpaHAMH C HaWMEHbLUMU-
MW HOMepamK NnOoKa3biBaeTr Ha cesep.

XoAHTb Ha NbIAX MOMHO M Npu Mopo3e Hume 15°. Ho He 3a6yab-
Te CMa3aTb nanbubl K NHUO, Hanpumep, HECONEHbIM HOPOBbBHM Mac-
nom. 3To Hago cAenaTb AOMA, HO He HA ynHue. BazenHHOM nHUO cma-
3bIBaTbh HW B KHOeM ciny4ae Henb3A. UWIHypoBaTb GOTMHOH Hago B Mepy,
MHauye nerKc HapywWTbh HKpoBooGpaljeHHe, a 3HA4YHT, W OGMOPO3HWTb
HOorH. MuUTb B noOXoAe MOMHO TONbHO Hohe HAH rOPAYHK 4YaW, M3
TepMOCa HUNH W3 HOTEeNHa.

Mocne Kamporo Haca xoAbOGbl HA NbiMax fenaWTe OTAbIX — MbilU-
ubl Tena [AOM¥HbLI NOGbITL HECHONbHO MHWHYT B paccnabneHHom co-
CTOAHWHW. [inA 23TOro MOCTOWTe HEMHOro, OfMEPLIHCb Ha NanKHW uWnK
NPHUCNOHHUBLLUWCb K fAepeBy.

He 3ab6yabTe B3ATb B nNOX0f[, Hpome OyTepOpofAoB, ewe H HKUC-
nbix HKoHdper, caxap. HKoHdeTbl ocBemaloT U YTONAIOT MHamay, a ca-
xaﬁ AAeT CHANbI.

anKW Henb3A XPaHHTb B CbipCM MeCTe — MOryr rnoTpecHaTbCA.
YT106bl Nbi}dHble GOTHHHKH He noTepAnu dopmy, NpAYa WX Ha nevo,
HabenTe TYro Gymarow.

Mpo6upancb CHKBO3b HYCTbi, HE TOPOMHWTECH, HOCOK nNbIH MOMET
3ayennuTh 3a HOpPEeHb, W NbiX{a NONOMaeTcA.

CBaneHHoe fepeBO — NyCTAHOBOe MPENATCTBUE, €CNH 3HaTb, HaK
o6oHTH ero.

Mepexofin Y3HYI HaHaBy. cnefuTe, 4TOObLI TAMKECTL Baiuero Tena
He MNPHUXOAMNACb HA cepeAnHy NbIMHU.

TAK HAAD
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Bunenu M Bbl  pa3sHouBeT 1 Nbi — .p HOro Menroro, ¢
Her , fony6oro w P44 00 LB OB Nnpoj K0 Heca B M
rasnHax? OHHW NOKPbLITH H M nNONMMEPHLIM JIaKO  BbICOHOH TBE
ROCTH M MPOYHBCTH po H nouem Harpag CHbiH MO-
po3. Bopa ero Je He AREUCTByeT — H  Hen OH uaem
Hee. natp 3 e MOoKpbITOe TaH WM JIaKOM, NPOCT  HEBO3-
MOMHO. egmyu.k a oBarfe haHa euwe H TOM, 4TO M 'MOMHKHO
NOKpbLIB K b3RL4 10 MOBEPX OCTb; NONAMMEPHOe N Hpbitha Ha-
hpo, i O, 4T 5| PHHTCA Ha He cHonsHo et K TpMYy e
oHO ynyuinaéh xopoeoie a e Ba /bl
Ecs . ¢fenate . -HOB K, ™M MO HO fOK bIT Tap & nbiH.
Ho ¢Ho w3mMyio N e HocT e n on H € N1 WU, NOKpbI-
8t He/ILTA.
v ugHE o per r Hay H e Bae Oro  MHCTH-
™Ta Y7 naRo CO4YHO mpom 1L H TH RN HNH 4yneHam
mﬂdnbﬂblg HpyM™ Hbl WMHK MHT €eC€H 10 TMPaHTHUYEeCKYK
RRGOTY., PepaT CM T MU T OBHTb AR OM NbIXHOM
HomaHght HO W fon € Huid a -y nvy op o pa3pab6o-
ran MaH paiel ¥ €CHKX Ha H E naeBa.
FnasHaf watr épHora. n n oB — BA3KaA
HHAKOCTL, Ha an., use 1 em 7 . cmecb ABYX
cmon, B3AT BHO™ .npoRopun ,— n 178 moyeBHHOcopM-
anbae A ocpepCcTBEHHO- nepepj 0-pa pi 100 uyacten
oc ] wusarT ¢ 10 4aCTAMH MHHUAKO B AWMTeNnA — pacteopa
coO H KUCNoTbl B OYyTHNOBOM ChH . 00 Hy6uKax cnupTa
pacTBOpAIOT 95 HYGHMHOB CONAHOM K .noT yaenbHbim Becom 1,19.

Nop BnMAHWEeM 23TOro pacTeopa na afl OCHOBa npeBpaujaeTca
B TBepfoe BewecTBo. CONAHAA HWCNO  HrpasT posb HaTanusaropa —
yCHKOpUTena npouecca nonHmMepHsauud. [log BAWMAHHMEM HaTanusa-
10pa 06pa3yloTCA BLICOHKOMOIEKYNAPHbIE LEenuYKKH HOBOro MaTtepua-
na. Mpouyecc nonumepu3auyHH HMAET NPAMO B Cnoeé NaKa, HOTOPbIM
NOKPbLIBAIOT NbIMH.

ECnu XOTAT COXPaHWTb PHCYHOH fAepeBa, /biMH MNOKPbLIBAIOT Npo-
3pauHbiM NaHOM. YTOGbl MOAY4YHTb NbDKH KPaCHOro, CHHero WnH
Apyforo LBeTa, B naxk AOGAaBNAIOT HYMHble TNHUIMEHThI, MurmeHTHpo-
BaHHBIA naH Ha3bIBAIOT 3manuio, pu cooTseTcTByloljer o6paGoTie
NOBEPXHOCTbL JNbi¥ ONECTHT, HaK 3epHanbHaA. Ho panA 3Toro Hapo
XOPOLLUEeHbHO NOTPYAHTBLCA.

a chabpuHe B ICTOHMM, rAe BbINYCKAIOT NbiMH, AeHCTBYIOT YyC-
TaHOBKM, pacnbinAlOWMe fak no NosBepxHocTH pepesa. Hy, a s po-
MalLHKUX YCNOBWAX MpHAETCA paGoTaTb finBO  HHCTbIO, nn6o sar-
HbiM TaMMOHOM. JlaH HAHOCHTE POBHbLIMH, TOHHHMH CNOAMH, HHa-
ye nonyuyatcA ny3bipu. [locne HaHECEHWA  HaMporo cnos wu3pe-
nue cyllatT B TedeHMe uaca Ha Bo3flyxe. Jlyulle BCero HAaHOCHTL
3—4 cnoa. [Mocne 3Toro naHy HeCOXOAHWMO XOPOLUEGHbLHO MPOCOX-
HyTs. Ha cywHy ortBogaT¢A cyTHW. [loToM nOBEpXHOCTb OTLINH-
(hOBLIBAIOT NPWH TMOMOLH MENHOW LWHYPKH, BpemMAa OT BpeMeHHW no-
BEPXHOCTb HAafo TMONMBATh MbINIbHOW BOAOM, YTO YCKOPAET W o6ner-
yaeT wnncpoBKYy. 3atem cnefayeT MONHPOBHA. MoBepxHOCTL o0OGpaba-
THIBAIOT TAK HA3bIBACMOM OG210H CaMen — OHHCbIO anloMuHua (nac-
Ta Ne290). Crnegbi nacTbl M MWpa yAanaAloT, nNPOTHPanA w3genHe
BOCHOBbIM MOMMPOBOYHbIM MOKpbITHEM Ne 3.

Ecnv Bbl npogenaete BCe 3TO HaK cneayeT, BallW nbiKH GyAyT
6necteTb, HaK 3epKanbHble., HW CbIPOCTb, HM MOPO3 He CTpaliHbl
MONKMMEPHOMY naKy, MOKPLIBAKCLYEMY AbDKW HAQEKHLIM 4Yexnom.

Ha Hamaylw napy bl YXORHT nNpHMepHO 75 r naxa. HyxHo,
4yTo6Gbl AWPEKUWA LUKONbl OGpaTHNACb € MWCBMOM K PYHOBOACTBY
3aropcHoro JIaHOKpPaco4yHoro 3aBopa, HOTOpbi OygeT BbiNyCHaTb
3Ty nNpoAyHKymMio. peanpHATHe BbIJACT LWKONe MaTepHan, Hec,Xo-
OWMBIA ANA MNONYYEHWA MONMMEpPHOro /laka, — JN1aHOBYIO OCHOBY. Co-
NAHAA HKMCNOTa W OYTHNOBEIA CRMPT HAWAYTCA B LHONBLHOW XHM-
naGopaTtopHH.

r. ANOBA
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epBble CBeNEeHHS O HHX OTHO-

cates Kk V—VI Bekam Ha-
el 3phi.

Tak ke kak u esponeiickue,
KHTalCKHe WaxMaTbl HMEeIOT ToY-
Hble NpaBuna, paspaboTaHHylo
TEOPHIO HIPbl H 3a/1a4, H3JI0KEH
HYIO B MHOTOUMCJIEHHBIX TpaKTa-
tax. B Kurtae onwu nosbsyiores
OrpoMHOH  monyJasipuocTbio. Ilo
HHM peryJsipHo MpOBOASITCH CO-
PEBHOBaHHS ¥ H31alOTCH  clie-
UHaJbHble KYPHAJbL.

2200

566550
zgfzi\\?&\\fg\\”@
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66060

Auazpamma 1.

Docka nas  wrpel — npsimo-
YFOJIBHHK € 9 BepTHKaNbHBLIMH
(a—1i) u 10 ropusoHTanbHBIMH
(1—I0) nuuusiMu, Toukn mnepe-
CeYeHHs  KOTOPHX  06pasyioT
90 nyHKroB. DT UyHKTH cooT-
BETCTBYIOT KJA€TKaM Hallel ax-
MatHo#i ‘tocku. IMocepeamnne moc-
k@ LEJHTCA peKoll Ha nBa Ja-
repsi. B kawxnoM narepe Buige-
JISIIOTCS KPEMOCTH, COCTOSLINHE M3
9 (3X3) nyHKTOB, B KOTOpBIX
pacnoJiaraiotes  He  uWMeloLlue
MpaBa BHIXOAHTbL 33 nNpexenb

74

KpENnocTH koposb W nBa (epas.
Kaxnbiit u3 urpatowmx (uepHble
W KpacHbie) pacnosaraer 11 ¢u-
rypamu (koposb — 1, depan — 2,
CJIOHBl — 2, KOHH — 2, jamby —
2, nywkn —2) w 5 newkamn.
Ilocka n HauanbHoe pacnososxe-
HHe  ¢uryp u3obpaxkeHb Ha
anarpamme 1, a Ttakke Ha no-
CleqHeH CTpaHHUe O6JIOXKKH.

fionomeHue |

NonOweHue 2

Quaecpamma 2. Xod kopoas.

Kopoab xomut u 6bet no ro-
PH3OHTan¥M W BepTHKAIH Ha
OIMH UYHKT (aMarpaMma 2) wu
MOX(eT [eHCTBOBAaTb TOJILKO Ha
9 NyHKTax LOCKM B npenenax
KPernocTH.

noAoKenne 4 ToRomenme 2

__

D

Q%

Auaepamma 3 Xoo pepan.

®ep3b nepeasuraercs u 6Gper
MO [HAroHa/H Ha OIMH NYHKT H
MOXeT [eHCTBOBaTb B Mpepesax
KPEMOCTH TOIBKO Ha 5 MyHKTax
NOCKH (Auarpamma 3).
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Huacpamma 4 Xod caona.

C/oH gBHXKETCS MO AMaroHaJH
TOJIbKO uepe3 OJHH CBOGOIHBIH
NYHKT M He BBIXOAHT 3a npene-
JBl  CBOero Jiarepsi, OrpaHuyeH-
Horo pekodl. OH MoXKeT, TakMM
ob6pa3oM, aeficTBOBaTh JHUIL Ha
7 mnyHKTax [OCKH (AMarpaMma
4). Cnon gl Ha nmarpamme 3a-
nepr.

Huaepamna 5. Xod kons.

Xon KOHf cJaaraercss M3 Xoaa
Koposisi H xona ¢epss, NpuueM
nepsasi MoJioBHHAa Xxoja o6d3a-
TeJAbHO [e/1aeTcss XO4OM KOpoJs.
B oTnnune oT KOHS B OOBLIYHBIX
laxMaTax 3aech KoHb He MOXeT
npHIraTh uepe3 3aHAToe MoJe
(mnarpaMma 5): konb bl mHa
guarpamme 3anepr.

Jlanbs xonuT U GbeT MO ropw-
30HTa/H H BEepPTHKANH Ha Bceil
NOoCKe, haK H B OOBIYHBIX LIaX-
mMaiax.

IMywka (Ha nuarpamMmax Hso-
6paxkaercs B ¢opMe Jalbn
C TOYKOH, a AN Mrpbl GHrYpoil
MYLIKH CIYAHT J1aibs C KPYLJoi
rOJIOBKOH CBepXy) — cBoeoGpas-
Hast  ¢urypa, OTCYTCTBYyWLIas
B eBpoMefickux waxMartax. ITyw-
Ka XOIHT Kak Janbsi, HO Ober
Tonsko B TOM  Caydae, eCaH
MeXxay Heli M artakyeModl Qury-
poll HaXOIMTCA OOHA CBOSI HJH
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HOuaepanma 6. Boid nywku.

HenpusTe.bckas (Qurypa, cayxa-
was kak Obl GapbepoM, uepes
KOTOphbli NyIUKa MNepenpbiruBaer
(cTpeasieT) npu B3SATHH (Hrypbl
WM mnewlku (amarpavma 6).

B nosunun | uepnas nywka
€6 He Hamajaer Ha KpacHoro
kopoJisi el0 BBHLY OTCYTCTBHS
Oapnepa.

B nosuumu 1 uepHas nywka
(6apbepoM cayxHT ¢ep3b e9).
B nosuumn Il nywka e6 He Ha-
nagaet Ha kopoas el0, Tak Kak
MeX[Ay  HHMH  PacloJioXKeHbl
2 ¢urypel, HO 3aTo aTakyeTr
Kpacuoro ¢ep3a €9 (6apbepom
CJVIKHUT CJOH e8)

Huaepamma 7.

Xod newxu.

INMewka XonHT H GbeT Ha omHY
IIYHKT BIepel, a BCTYMHB B Ja-
repb NPOTHBHHKA (mepeiinst pe-
Ky), npHoGpeTaer Hpaso MBH-
ratbCst M OHTB {iD TOpPH3OHTAJH
(BIpaBO M BJIEBO) raKkKe TOJbKO
Ha OAMH MYHKT (guarpamMma 7).
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Huazpamma 8

[Mo noctuxenun nocaenmedi an-
MK MpeBpAlleHUs! MeluKH B (u-
TYPY He NPOHCXOMIMT.

Eme onHa Baxuas ocoGen-
HOCTb KHMTaHCKMX 1axMmMaT 3a
Kalouaetcst B ToM, uTo o6a Kopo-
41 He MOTYT HaxOIHTbCH Ha
OLHOW BepPTHKAMH, ecsH MeXIy
HHMH He uMeercs ¢Hryp wMam
newek. Tak, B nosuumn ua nua-
tpamme 8 kpacHblii Koposb el0
He MoXeT cnenath xon Ha f10,
TaK Kak Ha OTKDHITONi BepTHKa-
qin [ yike pacnosoxen YepHbIi
KOpoJb, M, Ha06opoT, Kopoab fl
He MoJKeT noirtH Ha el.

Xonbl  penatores rnoouepeHo,
UpHuYeM TmepBbHi  Xonm Hejawor
YepHBIe.

ITat, Tak xe Kak u MarT, Cyu-
TaeTCA MPOMTphLILIeM 3aNaToBaH-
HOH  (3amaToBaHHo}) CTOPOHBI.
BeuHblii wax o6baBasTe HeJb34l,
TaK KaK TpexXKpaTHoe mNOBTOpe-
HHE XONOB CUMTAeTCA MPOHrpHI-

LeM, KpOMe HEKOTOPBIX 0CO6BIX
c/vHaesB.
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Huaepamma 9. Yersepnoi wax.
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B oTiuume or o6blunbix wax-
MarT B KHTAalCKMX waxvarax
BO3MOXKHO OObABJEHHE He TO.b-
KO [BOMHOrO, HO TaK¥e TpOiiHO-
0O M [a)e YeTBEPHOIO LudXxa.
Hanpuwmep, B nuarpamme 9 npu
Xozne uepHoH sanbH ¢ {9 Ha e9
KPacHOMY KOpoJiio 00bABJAsIETCS
YETBEPHOH Wax Jafbeil, MyWwKoii
H OOOMUMH KOHSIMH.

Ha nuarpamme 8 uwepumie
naT MaT xoaoM Jsagbd d9 Ha
€9 wumu wa dl0. Tlpu .mo6om
1pYroM xope Jafbd HWJIM KOHS
YepHBIE TaKXe BHIHIPLIBAIOT, TAK
KaK KpacHbii KOpOJib OKa3sbl-

BaeTCsl 3aNaTOBAaHHLIM (AHHMST |
08 KpacHoro KOpoJsi oTpes3aHa
YepHBIM KOpoJieM).

Huaepamma 10

Ha nmarpamme 10 wepHwlii Ko-
POJIb H TelKa BHMIPLIBAIOT Nap-
THIO B 2 XoIa.

YepHbie

| d6—d7
2. d7—d8X (naT)

PasGepeM koHUOBKY onHol W3
naptuii. HauaneHoe mnosoxenue
H300paxeHo Ha nuarpamme 1]
Xox yepHbIX.

UepnbiM  Hago  meHCTBOBAThH
JHEPrMYHO, TaK KaK rpo3uT Mat
L. e2—f2X

Kpacusie
Kp d9--d10



Huaepamma 11.

YepHbie KpacHblie
1. 19—f104 Kp el0—e9
2. JTh3—h9 + Kp €9 —e8
3. Mo hl—h8+ @ {8—e9

4. TTu gl0—g8X

Yepunle MOryT BBIMIPaTh M
OPYrUMH TYTSMH.

1. JIn3—e3+  Kpel0—d10
9 Jle3—elO++ Kp d10—d9

Ecnuw 2. .. KpdlO:elO, TO
3 IMu hi—hl0X (nyskT €9 Ha-
XOAHMTCS NMoA ynapom neuiku f9).

3. TTw hl—h9+ Kp d9—d8

N

094
R g\
947294

N

Huazpamma 12

Kpacusblii ¢unan npu orsete
3. .. ©f8—e9 4. Jlel0—dI10+
Kpd9:dl0 5. {9—fl0X (mmna-
rpamma 12). Kpacubii  Kopo.b
nonanaer noa ynap nywku glo,
yith Ha d9 Henb3s M3-3a nyul-
ku h9, a B3aTtue depsem new-
kn fl10 He cmacaer, Tak Kak
KOpoJib OCTaeTcss MON  LIAXOM
nywks glo.

Ho u tenepb uepHble 06bsB-
JSI0T MaT B 3 xona.

4, TIw  glo—g8+ Pf8—e9

5. IMw h9—h8+4 Kp d8—d9

6. 19:e9%

Bmectro xoma 4. [Mw gl0—
28~ y uepHbIX HMeeTCcs W IApV-
rasi BO3MOXHOCTb JaThb MaT
B 3 xona [IlpemocraBasieM uw-
TaTeAsiM  BO3MOXHOCTb  CaMo-
CTOSITEbHO HafiTH 3TOT BapHaHT.

B 3akawoueHue pasbepem MpH-
MepHYIO MapTHIO.

Yephne Kpacnble
I. M h3—e3 ITm h8—eY
2. Khl—g3 Kh 10—g8
3. Jlil—i2 JIi 10—h10
. Jli2—d2 Of 10—e9

. J1d2—d9

1
1
lla
i

Huazpamma 13.

5. ... Kb 10—as8.

UepHasi Jafbsi B CaAMOM UEHT-
pe HeNpHsTeJbCKOro Jareps He
naxonutcsl nox 6oeM. CoH GHTb
mappio d9 He MOXeT, TaK Kak
6beT TOJbKO yepe3 ofHY CBOOOI-
uyo kJjeTky. Koposnb no nuaro-
HaJan He Ober, a o6a dep3s Xo-
O9T M ObIOT JIMIIb  HAa  OOHY
kaeTky mo auaroHaju. Kone b10
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TaKXe He MOXET B3ATb Jajblo,
TaK Kak He UMeeT npaBa nepe-
ApLIrHYTb Yepe3 cjoHa clO.

6

. a4—ab Th 10—h4

7. Kbl—a3 Th4 : g4
8 Jlal—a2 IMur b8&—bS5—
9. Jla2—f2 IMur b6—g6
10. Ka3—b5 M g6: g3
11 Tw b3:g3  Jigd: gl
12. JI{2—f9 M e8:ed+
13. ddl—e2 Mo ed—g4
14. ¢e2—f3 Mo g4:gl+
15. &fl—e2

YepHble 3amuuialoTcs OT 1ua
Xa packpbiTieM (oTBeas ¢epas,
CJyXHBIlero GaprepoM aas 6os
AyUIKH).

15. ... JIg3—gb
16. Tl e3:e9 $d 10:e9
17. Kpel—dl

Lens storo xoma He 3amura
CJI0Ha, TaK KakK KOpOJib BCe paB-
HO He MOXeT BBIXOAMTb 3a Mpe-
IeJbl KPemnocTH, a I0ArOTOBKa
MaToOBOf KOMOGHMHALMH, HA KOTO-
pylo monapgaroTcsl KpacHbie.

17. ...

JIgh : b5??
18. JIf9 : €9+ Kg8: e9
19. JId9—d10x
(Ouarpamma 14.)
Kpachbli  koposb He Moter

6utb sapbio  d10, Tak Kak Ko-
pOJIb NPOTHBHHKA HAaXOAMTCH Ha
OTKPBITOH JIHHHH d.

B cayuae 18. .. Kpel0—f10
Taxxke caeayer 19. JId9—dIOxX

FII%:
4948644

12900000

PPN
- A\ Q
944

-
3

HNuazpauna 14.

B Poccun onucanue kuraii-
CKMX llaxMaT OGBbLIO  BIEpBLIE
011y6JIMKOBAaHO CeKpeTapeM pyc-
CKOrO MNOCOJBLCTBA B [lekuHe
JleontneseiM B 1775  rony.
B 1836 roay ¢paHuysckuii max-
MaTHbI XKypHan «Le Palamede»
HaneyaTaJl HHTepecHoe cooOlle-
HHE, 4YTO KHTaHCKHe [LAaXMaTbl
ONHO BpeMsl MOYTH BHITECHHJH
8 [letepGypre o6biuHBIe €BpO-
neficKHe 1axMaThl.

O3HaKOMHBLUHCH C 3TOH HHTe-
pecHOH Hrpoil, BH CMOXeTe 3a-
Ef13aTh APY)KeCKHE OTHOLIEHHUs
C  KHTalCKHMHM  IIKOJbHHKaMH.
OpraHH30BaB HrPy 10 MePernucKe

H. WWADPAH,
C. CHHTKOBCKHH

-

EE
= IIPHKA3 BOIKAKA
. N Fese TUAO
3\\;’,5. Mepesopg ¢ dpaHyysckoro H. OPJIOBCHKOM

al

S "mﬁonu HYI0 KapTuHy HabJiofan s OQHaXKAbl
B WKyHrasx Llentpanbroii AdpukH, Kyma Mb
OTNPaBUJIMCh AJIsI OXOTH HAa AHKUX CJOHOB
Hawa wMawmmna exana no yskoit secnoii no-
pore. CnpaBa W c/ieBa HENPOXOAMMON CTEeHOIl
CTOSIJl TYCTOH TPOMHYECKHH Jiec.
Bnpyr Ham nepecekna nyTh cras wuMnanse. OnHa 3a apyrofi
o6e3bsinbl mepeberasi JOPOry H TOPOMJIHBO CKPHBAJHCh B Halle
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$1 npukasan wodepy OCTAHOBHTH MAWIMHV W MOA0XKAaTh, noka oGe-
3bsIHBl MPORAYT

Crapbiii caMel, BOXKak CTaM, CTOSJl Ha Kpal NOPOTH, B HECKOJb-
KHX 1arax 01 MallHHB. YMepuiucb KyJakamMp B GoKa, OH C SIBHBIM
HeloBepHeM MOrJslbiBas Ha Hac W B TO e BPeMa 30DKO CJeAHN
3a BCEMH [€ACTBUSIMM CBOMX MojuuHeHHbIX MHorma on rayxo Bop-
yaJ Ha HUX: BHAMMO, NOATOHSN 3aMellKaBwuxcs. Ham naxe noka-
3aJ10Ch, 4TO OH KaKUM-TO CBOHM CNoco6OM «cuuTaer» 006e3bsiH.

IMocnenueir wa gopory BhiGexkana Mosonas caMKa, NOJKHO ObiTb
CUJIBHO HcnyraHHas Hawum npucytctBueM. Ona yxe nepewwia mo-
JIOBHHY [OPOTH, KaK BAPYT CTaphiil BOXaK KHHYJCS K Hell W NpHHAJ-
Csl M30 BCEX CHJI TPSICTH ee, KpHua efl YTO-TO MPAMO B JIHUO.

Tak OH 3acTaBuJ OlIAJIEBIIYID OT yxkaca 06e3bsHy BepHYTbCs 06
patHo B yauwly UYepes MuHYTY caMKa nokasanach cHoBa. Ha stot
pa3 oHa Cblia He ofHa. Ha cnuHe y Hee cuaed. KPenko BUENHMBIUHCH
PYKaMH ¥ HOramMp B TYCTYIC IUepPcTb, KPOLISUHBIH rpHMaCHHYa-
IOLIHH AeTeHblll, wHMnaH3e-peGeHok OGe3yMeBwas OT CTpaxa Ma-
Mallla noTepsiia ero B yvalie BO BpeMms Gerctsa

[1pbl)kOK BBepx — M CYacTJHBas MOJIOAAs MaTb, MPUXKHMas K ce
6e MaJsbllua, HCUe3sa B FyCTOH 3€JleHH TPOMHUUYECKOro Jieca.

Tenepp Bce Guinio B nopsinke [lepenpasa uepe3 NOpOTry 3aKOHU€Ha

KpukHyB HaM Ha npoliaHbe <«XOMN-XoNm» W clejlaB PYKOH HEeuTo
BpOl€ MNPHUBETCTBEHHOrO XecTa, CTapbii BOXakK, 3aMblkas LIECTBHE,
B CBOIO ouepellb, CKPHIJIC CPedH JieCHbIX 3apocJsel, 1aB HaM MOHATb,
4yTo nopora cBoOojHa

Ha cBo#t san sta o6e3bsiHa, Ge3yCJOBHO, yMeJla «TOBOPHTb».

PEWEHHA 3ALAY Ne 20

«CnoxHble ycnoBusa» — 1436
«BumHesoe BapeHbe» — 52 cTakaHa
«MenpaBbTe TEXHOJIOTHUECKYIO KapTy»

HaumenoBanue onepauuﬁ Oéopynosauue MHCprMeHl’
1. OTpe3aTb 3aroToBKy no|Bepcrak Hosxoska
AJIMHe JeTalu
2. Touuts (J 20 TokapHbifi CTaHOK [MonpesHoit peseu
3 Caepautb (J 10 TokapHbIil cTaHOK Ceepio & 10
4 Pacrouuts & 16 TokapHblit CTaHOK PactouHoii peseu
5. ®pesepoBaTh  MJI0CKO-|Ppe3eplblil CTaHOK ®pesa
CTH
6. Ceepautb otepcTus|CeepuabHblii cravok |Ceepio & 7
noa pesnly
7. Hapesatb pe3bby Bepcrak Metuuk
8. CHATb 3ayCeHLH Bepcrak HanunabHuk
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NONPOBYNUTE CAMH
BbI30B C 3-ro 3TAXKA

Cetb — KKII-5, KKK-5— KII1-2 — KKK 6 KKII-6 — BK —
AP-1 — 3B-1 — wmaruutHei nyckateab — KKII-7, KKK-7 —
KHK — KIII1-1 — KC — KKK-8, KKII-8 — IKI, 2, 3 — ceTb.

3B-3 — B ueiiTpasbHoM nosoxenud. II1-2, 3B-1 — B noJoxeHnH
«BHU3». Jlepu waxThl 3akphith, KK pasomknyts, KIIIT —
B BepxHeM nosoxeHuu [Tos moaHsaT

[TOEXAJIM HA 3-#i 3TAXX

JKK 3amknyt. Cetb — KKWI 5, KKK-5, ITY-111 — KKK-III,
KKDI-1II — 2P-3 — 23B-3 — wmaruutubiii nyckatear — KKII-7,
KKK-7 — KHK — JKK — KC — KKK-8 KKII-8 — cron —
IKI, 2, 3 — cerb

Kontaktei 3P-3 3amkayauch. Jludt nowen Beepx. Cerp —
3P-3 — 39B-3 — wmaruutubiii nyckarensb — KKII-7 u tak nantee

BHH3 C 3-ro 3TAXKA

KK 3amkuyTte, noa onyuen, KIIM-2 pasomknyrer  KIIT-1
OMylieHbl BHH3

Cerb — KKII-5, KKK-5 — IM¥-1 — KKK-1, KKII-1 — 39P-1,
3B-1 — wmaruutHbil nyckatenb — KKIUI-7, KKK7 — KHK —
KK — KC — KKK-8, KKIII-8 — cron — IOKI, 2, 3 — ceTb.

Cpa6otano IP-1.

Cets — 3P-1, 23B-1 — MarHutHHi nyckatenr — KKIU-7,
KKK-7 — KHK — IJKK — KC — KKK-8 KKII-8 — cron —
JKI, 2, 3— ceTh.

B pesyJbraTe epeGbeBKH NpPeMHH — ro0OBble MOANHCKH HA XKYyp-
BaJ — IOJYYHJIH:

Taus Bakanauua (r Menekecc YabsiHosckoii 061.), Cawa lopes
(r. Uura Komu ACCP), Tons Ilpomxkur (ceno KpacHoTypaHCKoe
Kpacnosipckoro kpasi), Cawa Curaep (ceno Iloponexn bBearopon-
cKo#t 06.1.).

[NpaBuabHhie oTBeTH npucianu takxke Jlens Bopoaun u3 r. Cra-
pwit Ockon, Bomonss Kuspun u3 r. ITomouka, A. Kysnenos us Mock-
Bbl, JKenss Ckopuos 3 r. Tam6oBa u apyrue.

T'naBubid pepaxtop B. H. BonxosuTHHOB

pakuMoHHan HKonnerwna: B. I Bopucos, C. A. Beupymo,

A. ﬁopoxos, N. A. KuceneB (oTB. cekperapb), H. M. KupHuenkKo,

I y3Heuos, H. K. Jarosckui, JI. M. JleoHoB E. A. Mepmnax,
A. H. LUWlep6akos, A. C. Axosnes

XynoxecTBeHHbIHl pepaktop C. M. IuBOBapoOB
Texnuyeckuii pepaktTop B. A. BonbslHLeBa

Anpec pepakuuu’ MockBa. Ilenrp, yin. Bormana XmenbHHLKOTO, 5.
Tenedon: KO 27-00, no6 5-59 (ana cnpapBok); 2-40, 2-41; 3-81; 6-59.
Pykonucu He¢ BO3BPp ILlawmwTCA
HapaTtenbcteo LK BKCM «Monopan resappua»

101516. Ilopn. k meu. 2/II 1961 r. Bym 841081/, Ieu. 1 2,9 (4,7).
VYu.-usp. n. 5,5. Tupam 250 000 a3 Ilena 20 won. 3akas 2491.

Tunorpacdus «KpacHoe 3sHaMsi»> H3pg-Ba «Monopnasa rasapauf»
Mo kBa, A-55, CyuieBckasd, 21.
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