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1. OJIMMI KPYMHLIM MITAHOM

AcTpoHOMBI cunTaloT Mapc csoeobpasHsim
reonorMYeckMm Myseem: ero naHawadprt
nM306Mnyer NycTbiHAMM, AIOHAMM, KaHbOHAMHK,
MOLWWHLIMKM By nKkaHamMu. MapcuaHnckas kopa,
KaK YCTAHOBMANW Y4eHble, HEMOABMIKHA, M3- .
NMAHWA NaBbli 34e€Cb MOFyT NPOAOMKATLCS
MUnAnMapabl net, obpa3sys BynKaHbl, KOTOpble
sTpoe Bbiwe JlxomonyHrmbl. Takue, Hanpu-
mep, kak Onumn — BbicoToN 6onee 25 km.
Ha cHumke pBa ero usobpakenus: ogHo
(BBEpXy) caenan KoMmnbLIOTEP MO Q[aHHLIM,
NONYYEHHLIM C 30HAOB, APYrOe — XYAOKHUK
Ha OCHOBAHWM ONMCaHMi nosepxHocTH Mapca
B HayyHOM nuTepartype. )
2. M\3TOTOBJIEHb! U3 MNACTMACCHI

Y achepuueckux nuH3 (MX noBepxHOCTHL
‘06pa3oBaHa BpalIEHWEM HEe OKPYMHOCTH, a
KaKOW-nMbO APYroi KPMBOM, CKaem, napa-
6onb1) MHOro npeumyuiecTs nepes obbiuHbI-
MH: OHM TOHbLIE, NPO3pauHee, NULIEHbl He-
KOTOpbLIX abeppauuin (HepoCTaTKOB ONTHM-
uyeckux cuctem). OaHako npousBOAMTL MX
cnoxHo u poporo. CoTtpyaHukn Akagemmm
Hayk TpyauHckon CCP npepnoxunu HOBbIN
NpocTOod M pewessin cnocob — nutee M3
NPO3pPaYHON NNacTMaccbl NOA A[AAaBNEHWEM.
Mnactmaccossie acgepuyeckne nuH3LI B
10 pa3 (1) nerue o6biuHbIX U cTOSAT Hegoporo.

3. «CTPEMMTEJIbHbIA fLOMKPAT»

370 cNoBOCOUETAHWE HABEPHSAKA BbI3bIBANO
ynuibky y Tex, KTo uutan poman U. Unsa u
E. Merposa «/lseHapuars crynsea». QaHako
CeH4yac ero MOXHO BOCMPHMHMMATL BMONHE
cepbe3sHo. Cnecape u3 JlennHakana Mkptuu
lMorocsH CKOHCTPYMPOBAN OPMrMHAaNbHbIA
AOMKPAT M YCTAHOBMNI €r0 Ha CBOEM Camo-
AencHOM astomobune. [locTaToOuHO HaaTth
KHOMKY Ha NaHenu ynpasneHus, Kak TyT e
TMAPABNMYECKMIH MEXAHM3M CTPEeMMTENbHO
BLIABMIraeT ynpsaTaHHyilo B 6OPTYy MalimMHbI
AOMKPATHYIO Onopy. MOXHO npucTynaTtb Kk
3ameHe Koneca unu kakomy-nu6o Apyromy
PEeMOHTY.

4. POBOTOB AQENAIOT POBOTHI

M NpouCXOAMT 3TO He Ha CTPAHMLLAX Hayu-
HO-()aHTACTUYECKOrO POMAHA, a B Liexe Moc-
koBckoro 3asoga «KpacHeii nponetapwuiin,
rae peicreyer rubkoe asBTOMaTUIMPOBaHHOE
npouseopcteo (FAll). Nepea Bamu cepuiiHas
NPOAYKLMS Lexa — roTosble K OTNpaBKe 3a-
Ka3uukam pob6otbl. OHM ABYX TMNOB — rpy-
3onoabvemHocTeto 5 u 10 kr. Poborel, cpe-
naHHsie po6oTamM, MCNONbL3YIOTCS B Maluu-
HOCTPOMUTENbHOM NPOMBILUNEHHOCTH.

5. KAKAS BOJA «BbiCTPEEn! 1

3a coTble A0nM CeKyHAbl WMAET CeroaHs
6opb6a & 6Gonbwom cnopre. Mostomy Ha
YCTaHOBNEHME HOBLIX PEKOPAOB Hemanoe
. BIMAHME OKa3biBaeT M OKpyXKalowas cpena.
B nnaeaHuM, Hanpumep, ecTb TaKOW TEpMMH
«6bicTpas BOfa» — T4, B KOTOPOH CNOPTCMEH
noKasbiBaeT Haunyuywme pesynbtatel. Bo
MHOTOM OHM 33BMCAT OT ee Temneparyphl.
KakoBa e ontumansHas? [ins ee onpepene-
HUS CNeuManucTsl UCMONbL3YIOT TEPMOBU3O-
Pbl: CHUMAIOT TEPMOrPamMmbl NNOBLOB, Tpe-
HMPYIOWMXCS B BOAE NPK PAa3HOW Temnepary-
Pe, ¥ M3Y4aloT, KaK M3MEHSIOTCSH, NPU OCTaNb-
HbIX PaBHbLIX YCNOBMAX, MX MYCKYNbHble yCH-
nus. Camoii «6uicTpoiin Bysner Boga, B KOTO-
POM OHM MMHMMANbHbI.




KAK NOMOYb HOBATOPY?

Kak mnomoub HOBaTopy?» — mop
Takum 3arojqoBkoM B <TM» N 6
1986 ropa GbiaM OonyGJAHKOBaHbI pa3-
MBILIJIEHHS] MOJIOABIX PAalHOHANH3A-
TOpPOB M H3006perareiiei MOCKOBCKHX
npeanpuATHi. 3a «KPYrJblM CTOJOM>»
B PeAAaKUHHM OHH HA3BAJH Psj Npood-
aemM. OpHa — HeynOBJETBOPHTEb-
HOCTb Pa60OTOH KOMHTETOB KOMCOMO-
Jga. Boxaku mMosonexu nopoi 3a6bi-
BAIOT O HEOOXOAMMOCTH TJAacCHOCTH
H MNOOLIPEHHsI HOBATOPCKOro TPyAa,
O TOM, 4YTO H CO CBOEH CTOPOHbI OHH
MOTYT BHECTH HEMaJlyio JenTy B C03-
JNaHWe MpHEMJIEMbIX YCJIOBHH JJsl
TEXHUYECKOro TBOpYECTBA PabGoOuMX.

CreHorpamMmy <«Kpyrjoro croJja»
mbl noka3aau B MI'K BJIKCM 3aBe-
AYIOIHM OTAeJlaMH HAy4YHOH MoJiozie-
xu Anekcanapy ConomkuHy H paGo-
yeit mosopexu MHropio Bannkosy.

H. BJIMHKOB. U y Hac 3ToT BOn-
pPOC He CXOIHT C moBecTKH AHs. [lei-
CTBHTE/IbHO, KaK MOMOYb HOBATOPY,
€CJiH leslasi CeTh TOCYAapCTBEHHBIX
cayX6, YupeXAeHHH, mNpennpus-
THH — BCEX TeX, KTO HMEET caMoe He-
II0CPeCTBEHHOE OTHOLIEHHE K TeXHH-
YeCKOMY TBOpYECTBY,— He IpHjara-
eT OXHJIaeMblX OT HHX ycuauii? Uem
MOTYT [IOMOYb MOJIOABIM H306peraTe-
JIIM M panHOHaJH3aTOpaM KOMHTETh
komcomoJia? KoHeuHo, Mbl HE CHAHM
CJI0Ka PYKH: MPOBOAHM KOHKYPCHI,
CJIEThI, CMOTPBbI, I1€ BbISIBJSIOTCS JY4-
[IHE MOJIOAble TBOpYeCkHe pabOTHH-
ku. [IpemupyeM HX, Harpaxjaaem, ne-
yataeM O HHX OYepKH, CTaBHM B NPH-
mep Ha co6paHnuax... Ho rem He MeHee
YHC/IO pabouyuXx H HHXKEHEepOB, Ke-
JAIOIKX 3aHUMATbCsl palHOHAIH3a-
TOPCTBOM, He yBesHuuBaercs. Bonee
TOro, HabJojaercsl cnajy KOJHYecT-
Ba M0JaBaeMblX NpeIOXKeHHH, CHH-

Mponertapuu scex crpa,
coepuHsTecs!
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31u;cs1 3KOHOMHMYECKHH 3¢ (PeKT OT HX
BHe/IpeHHsI B npoH3BoacTBo. Cokpa-
L[aeTCsl YHCJIO H306peTeHHH, 3allu-
[IEHHbIX aBTOPCKHMH CBHIETENIbCT-
Bamu. Tak, B [lepoBckom u CeBacro-
M0JIbCKOM DaHOHAX CTOHIbI HA MPe-
IIPUATHAX TPAHCIOPTA, Cheprl 06Cy-
JXHBaHHS, CTPOHKaX B H306peTrareb-
CKOH M palHOHAJU3aTOPCKOH paboTe
yuyacTByeT Jub 5% IoHOWEH K ge-
Byurek. B mesom nmo MockBe noutH
KaXX[l0e TpeTbe NpeiJoXkKeHHe MOJIO-
JIOr0 HOBATOpa, NMPHHATOE K BHEApe-
HHIO, TaK H HE HAXOJHUT NPaKTHYECKO-
ro npuMeHeHusi. [IoHSATHO: 3TO BeJeT
HE TOJbKO K MaTepHalbHbIM, HO H K
GOJIbIIAM MOpAJbHBIM NMOTEPSIM.

Mosi 6 Boasg, 1 Ha KaxIoOM pa-
[{HOHA/IH3aTOPCKOM JIHCTKE CTaBHJI
651 cBOW BHM3Y: «BHenputb». Ho MbI
JKe He MOXKeM 3aHUMAaTbCsl BHEJPEHH-
€M, CTaTb 3TAaKHMH «TOJKauyaMH» HO-
BuHOK. CeHuac HawH (yHKUHH CBe-
JIUCh K TOMY, YTOGHI AepKaTh LEHHOE
palHOHA/NH3aTOPCKOe TMpeNJOKeHHe
Ha KOHTpOJIe, IOCTOSTHHO HallOMHHATh
PYKOBOACTBY, 4TO OHO CYILECTBYET,
HHTEpPEeCOBATbCH, KakK, [OMYCTHM,
HAYT Jejla C ero BHEJPEHHEM, J0Ka-
3bIBaTh €ro 3HaYHMOCTb...

A. COJIOMKHH. Xors npo6seMbl
U eCTb, HO He TaK YK Bce mJjoxo. Bce
xe B 11-i nATHIETKE BHEJApEHHE pa-
[IMOHA/JM3aTOPCKHX MNpPENJIOXKEHHH H
H306pETEHHH, CHEJaHHBIX MOJIOMbI-
MH, J[ajJl0 3KOHOMHUYECKHH 3(pdeKT
cBbime 500 MIH. py6Jen!

A BCIOMHHM FOPOZCKYIO BbICTaBKY
HTTM, koTopylo Mbl INpOBeNIH B
[POLIOM TFOAy. 7,5 ThIC. IOHOLIEH H
neBymek u3 6osee yem 1000 komco-
MOJIbCKHX OpraHH3alui MNpeacTaBH-

Jau 2,5 Thic. CBOMX paspaGorok. U3

HMX IIO4TH IOJOBHHA — 479 — 3a-
LIMIIEHbl aBTOPCKHMH CBHAETE/bCT-
BaMH.

H. BJIMHKOB. §I Buxy, Tbl HACT-
POHJICST Ha MaXXOpHBIA Jax?

A. COJIOMKHUH. C uero 3T0 B35iJ1?
[MpoGnembl mpo6siemamu. Ho ecun
yMa/JuyHBaTb O HAIIMX JOCTHXEHH-
sIX, TO MOXET CO3jiaThCs BrHedarJe-
HHe, 4TO BOOOLle He BEAETCs HHKa-
KOH paGoThl.

A ¢ 1060¥ 51 corsiaceH — HaM ecTb
Haj yeM nogymaTb. JlOMYyCTHM, Kak
OXBATHTh pAalHOHAaJM3aTOPCKOH pa-
60TOl Tex, KTO B Hell HE y4acTByer?
TeGe, HaBepHOe, 3HAKOMbI MPOLILJIO-
rogHHe paHHble HaydHO-HCClI€LOBa-

TeJNbCKOTO [eHTpa BhiclIed KOMCO-
Moabckod mkons (HHALL BKII).
Bbilo  mpoBeneHo aHKeTHPOBaHHE
Ha NpeanpUsATHAX MocKBbI, H BBIsC-
HHJIOCh, UTO mnojamjsioniee 060Jb-
wuHCTBO — 86% u3 Tex pabouux,
KTO HEe y4aCTBYeT B IBHXKEHHH PaIHO-
HAJU3aTOPCTBA M H306perareybCT-
Ba,— HCMBITHIBAET HENOCTATOK OIlbI-
Ta B 3TOM JeJe.

U. BJIMHKOB. ITpuunubl H3BeCT-
Hbl. ECTb TYyT W HallH HeJ0pabGOTKH.
B MockBe JiHllb Ha KaXA0M JAEeCATOM
NpenpHUATHA CO3/aHbl LIKOJMbI pa-
IIHOHA/JM3aTOPOB M H300peraresned,
a OTKyZa INOSIBHTbCS OIBITY, €CJIH,
ckaxeM, HH B COKOJbHHUYECKOM, HH
B )KenesnonopoxxHoM, HH B KpacHo-
NPECHEHCKOM paHOHax KOMHTETaMH
KOMCOMOJIa HH pasy He Oblia Npo-
BeleHa paGora no c6opy, o6obiie-
HHIO, Da3BHTHIO [epefO0BOro ONbITa
JeATENbHOCTH JYYIIHX TAKHX LIKOJ.
HiTorn OTKpPOBEHHO C/1a60# pabGoThl
MOXHO NPOHJIIOCTPHPOBATH ONSATh-
TaKH JaHHBIMH BbIGOPOYHBIX HCCJIE-
LoBaHHH B KpacHONpecHEHCKOM paii-
OHe, rae 3((HeKTHBHOCTb Pa3JHYHbIX
¢opm HTTM BBICOKO OLEEHHJIH TOJBKO
5% ompouienHbx. 20% pa6ounx 3as-
BHJIH, UTO Takasi paboTa Koe-Kak Be-
nercsi, a 75% He cMOrJiH BOOGI1IE YTO-
JH60 ompe/ieNeHHOe CKa3aTh HJIH fa-
JId HEyLOBJIETBOPHTEJbHYIO OLEHKY.
BhIBOIbI HaNpauIWBAIOTCS CaMH CO-
60#.

A. COJIOMKHH. Mbi yxe o6cyx-
pand 3ToT Bompoc. Mosonod pa6o-
4Mfi MOXET AaKTHBHO BKJIOYaThbCs
B IPOLIECC TBOPYECKOH JeATEJbHOCTH
Ha MpPOM3BOACTBE, TOJNbKO MPOHAS
TNPOLIECC alaNTalHH HA NPEANPHSATHH,
JIOCTHTHYB OIpeJeJeHHOH npogec-
cuoHatbHOH 3penoctH. Otcioma 3a-
Jaya — MaKCHMaJIbHO COKPaTHThb
3TOT MepHoj. 34ech HaMeuyaloTcsl ABa
NYTH.

IlepBblfi — HauaTbh OCHOBATENbHYIO
MOJArOTOBKY MOJIOLOrO YeJOBeKa K 3a-
HSITHSIM Hay4YyHO-TEXHHYECKHM TBOP-
4eCTBOM ellle O ero INoCTYIJIeHHs Ha
NPOMBILIJIEHHOE TNpenpusiTie, 6ynab
To B wkoJe wix B IITY. Bropo#t —
NPOBOJMTH TAKYIO MOArOTOBKY H Ha
CaMOM MpeINpUATHH, mpudyeM GoJsee
HHTEHCHBHO (DOPCHPOBATh MpPOLECC
ajanTanuy.

U. BJIMHKOB. Kpome Toro, Ham
He06XONUMO HaJaJHTh [JeJ0BOEe COT-
pyAHHuecTBO C coBeramu BOUP,
YKDENHTb COCTAB HX MOJOAEXHBIX
CeKIMi HHUIHATHBHBIMH 3HTY3HaCTa-
Mu-opraHH3aTopaMH. COBMECTHBIMH

YCHJIHSIMH JOGHBATbCS paCLIHPEHHS -

3KCMEpHMEHTaJbHOH 6a3bl Ha Mpen-
NpPHSITHSAX H B OPraHM3amusix, co3ja-
HMsl L€XOB HJIM YYacTKOB, rje MOJO-

KPYIJbiA CTOJ1 «TM»

Abl€ pAalHOHAJNKU3aTOpPbl H H306PETa-
TEJH MOTJH Obl H3rOTaBJHBaTh H HC-
NbITbIBATb OIBITHbIE 06]3331.[]:1 CBOHX

paspa6orok. Heauimne mnoBTOpHTH:

KOMHTETHl KOMCOMOJIA [AOJIXKHBI 3a-
HHMaTb 60/iee aKTHBHYIO MO3HILHIO BO
BHeJpeHHH H300peTeHHH W palHOoHa-
JIU3aTOPCKHX MpeNJOoKEeHHH.

A. COJIOMKHH. Hy a uro 651 Thl
OTBETHJ YYaCTHHKY <«KPYIJIOTO CTO-
aa» B «TM» Cepreio Kpacuukosy,
KOTOpbIA TOBOPHJI, YTO MOJIOJBIM pa-
IIHOHANH3aTOpPaM MPHXOLUTCH «H3006-
peratb Besocunen». [loMHHLIb, OH
NPEAJNOXKHJ, YTOGBl Mbl, KOMCOMOJIb-
CKHe pabOTHHKH, B351H HA ce6s1 KOHT-
poJb 3a COCTaBJeHHEM H BBIMYCKOM
CIeNHANTbHOrO KaraJjora BCeX Kpyn-
HBIX DallHOHAJH3aTOPCKHX MPELJIO-
JKEHHH, KOTOphIe yKe e-TO BHeJpe-
HBI?

H. BJIMHKOB. Mue kaxercs,
Cepreit BbICKa3aJiCsi HECKOJIBKO MOC-
TELIHO, He 3Hasl, YTO JJIsl TAKHX Clpa-
BOK H HH(opMmanu# cyuectByer HITO
«IToHcK», rie MOXHO MOJIYYHTb HH-
¢opmManHio N0 BHEIPEHHBLIM MPELJIO-
JKEHHSIM, YTO CIPaBUTbCSA 006 3TOM
moxkHo u B ’KHT, u Bo Bcecoo3nom
HHM rocynapctBeHHOH naTeHTHOH
3KCNEPTH3bI, H B MaTEHTHOH GHGJIHO-
teke... CioBoM, 3auem HaM G6paThb
Ha cebs 4YbH-TO OOSI3aHHOCTH H, B
CBOIO ouepesb, «H3006peTaTh BEJOCH-
nen»?

A. COJIOMKHH. A mHe Kaxercs,
4TO PallHOHAJbHOE 3EPHO B €ro npef-
JIOXKEHHH Bce-TakH ecTb. [loka eiue
MOJIOZIOH HOBAaTOp BHIGEPET BpEMSsI
3alTH B 6GHOGIHOTEKY HJIH JO3BOHHTL-
Cfl B MHCTHTYT IIAaTEHTHOH SKCIEPTH-
3bl, TeM 6oJjiee, €CJIH OH JKHBET JaJie-
Ko or Mocksnl. Iloxanyii, Jerue 3a-
HOBO O(OPMHTb palHOHAIH3ATOP-
CKHH JIHCTOK. A BOT B KOMHTET KOM-
coMoJia eMy fopora 6G/IH3Ka H 3HaKO-
ma. M Komcomos1 noskeH, no-Moemy,
OLITL B €ro Jeje MOCPEeLHHKOM.

B ropoackom xe mMacuitaGe Haspe-
Jla Heo6XOJHMMOCTb CO3LAHHS MeX-
pPaHOHHOrO XO3pacCyeTHOrO LEHTpa
HTTM, Ha 6a3e KOTOpOro MOI/H Gbl
(G YHKLIHOHHPOBATh U TOPOACKAs LIKO-
Jla MOJIOJOro palHOHaJH3aTopa H
u3obperaresisi, H LEHTPAJbHbIA KOH-
CyJbTAllHOHHBIA MYHKT, H KypChl MO
MIOAATOTOBKE H NEpenoAroTOBKE Mpe-
nojaBsatesied AJs PaHOHHBIX LIKOJI.
W mory 3aBepHTb, 4TO TAKOH LEHTP
6yZIeT 1eficTBOBAaTh [PH FOPKOME KOM-
coMona yxe B JeKaGpe TeKyLIero
roaa. JInis 3TOro y»e co3gaHo U pa-
6oraer cneuHanabHOe GIOPO, UJEHH
KOTOPOrO '~ 3aHHMAIOTCsl  BONPOCAMH
BHEJ[DEHHSI MOJIOLEXHbIX pa3pabo-
TOK. Pasymeercs, Korna ueHTp Hau-
HEeT JeHCTBOBaThb B NOJHYI CHIY, K

€ro pa6oTe Hy>XHO OYIeT KaK MOXHO
IIKpEe MPHBJEKATh BeAYIUX CHelHa-
JIHCTOB H3 CaMbiX pa3HbIX OpPraHH3a-
unil. Ho TyT BaXkHO H apyroe: u rop-
KOM H DaHKOMBbI JOJI3KHBI 1€/CTBOBATh
HecraHnaptHo. M1 camoe rjiaBHoe —
He XJaTb, MOKa MOJIOL0H paGounii co
CBOEH Hjeell NPHIET B KOMHTET KOM-
coMmoua...

H. BJIMHKOB... a camuM B3sTh
€ro HJel0 W N0Ka3aTh ee B JIEHCTBHH.
C HIIO «IToxck» mMbl IpOBeJH TaKo#
onbit. Monozsle pa6oune ¢ A3JIK
pa3pabora/i HeOGBIYHBIA peXyIIHi
HHCTDYMEHT B BHJle IVIACTHHbl — HHA-
4e pesell HeCTaHZapTHOH (opMbl asst
TOKapHOrO cTaHKa. Mbl H3rOTOBHJIH
OMNbITHBIA 06pa3el] H MOKa3aJH ero B
HEHACTBHH Ha psine NpeanpusTHi. B
HTOTE [Ba 3aBOAA YyXK€ BHEIPHJH 3TO
H3obpereHHe y ceGsi Ha NDOM3BOJ-
CTBeE.

A eme B TakoM IEHTpe, MOMHMO
BCEro IMpoyero, mnepenoBLlE KOMCO-
MOJIbCKHE OPraHH3alH{H OCYILECTBJIs-
Ju Obl 1e(dCTBO HAaJ OTCTAIOLIHMH,
31€echb Gbl (POPMHPOBANHCH KOMILJIEKC-
HbI€ TBOpYECKHE H KOMCOMOJIbCKO-
MOJIOLEKHBIE KOJIJIEKTHBBI, KOTOpbie
HamnpasJ/siJiuCh Obl 3aTeM Ha HauboJiee
OTBETCTBEHHBIE yYaCTKH paboThI, MPo-
BOJIHJHCH Gbl KOHKYpCHI H306pera-
TeJeH H palMOHAJIH3aTOPOB MNpH
«IOJIHBIX TPHOYHAX», HAaLl€J€HHbIE Ha
pelieHHe BIIOJHE KOHKPETHbIX 3a-
nau.

3anucan Cepret MUPOHOB

Or pepakuun: Kak BuaHo u3 Gece-
Ibl  3aBeaylomux oraenamu MI'K
BJIKCM, ceroansi Hy)XHa aKTHBHas,
GoeBasi NO3HLHsSI KOMHTETOB KOMCOMO-
Jla KaXKaoH OpraHW3auuM, rie ecTh,
MOryT GbLITb HOBATOPbI, © KOMCOMOJIb~
CKHMX BOXAKOB, J€HCTBYIOLIUX B Mac-
wrabax ropoaa, o6aacri. Bpems aas
KOHKPETHOr0 MOMCKA, HHTEPECHBIX,
HECTaHAAPTHBIX pelleHHH ceiyac ca-
moe noaxoasimee. Hayanach mopro-
ToBKa K BcecowsHomy Konkypcy
TBOPYECKHX pPa3paboToK MOJOABIX
HOBATOPOB, Jy4YlIHe TeXHHYECKHE
HOBILIECTBA KOTOPBLIX B CJEAYIOLIEM
ropy OynyT AEMOHCTPHPOBATbC Ha
LlenTpanbHoi BbICTaBKe-sipMapke
HTTM, noceswmennoii XX cweany
BJIKCM.

be3 comHeHus, 3acayxHBaOT BHH-
MaHHs M nepcneKTHBHble niaansl MK
KOMCOMOJIa N0 CO3[aHHI0 HA npej-
NPHATHAX CTONHUbI IKCIEPHMEHTAJIb-
HbIX 0a3, rae H3roToBJSIIMCH Obl
ONbiITHbE 00pa3ubl HOBHHOK, MNpPH-
wencsa O6bl MO aymwe HOBaTopam M
AEHCTBYIOIIHI MOJIONEXHBI KOHT-
POJIb N0 BHEAPEHHIO Jy4YIIHX paspa-
GOTOK B cepHiiHOe NPOU3BOACTBO, CO3-
Aanue B MockBe ropoackoro ueHTpa
N0 pauHoHAJH3alMH M H306pera-
TeAbCTBY. X04eTCsl, YTOObI BbICKA3aH-
Hbl€ MNpeNJIONKEeHHs] He OCTaJHChb Ha
O6ymare, uto0bl pe3ko «MOXYAEJIH»
TOJICTbIE MANKH C AEeCATKAMHM ThicsY
YHHKaJAbHbIX H300peTaTeNbCKHX H pa-
UHOHAJIH3ATOPCKHX  NpeJoXeHHil,
Pa3paboTaHHBIX MOJOABIMH HOBATO-
pamu.



9PA MEMBPAHHbIX TEXHONOTHH

BbiNOMHAEM PELUEHMA NMAPTUMU

Cpedu nepcnekTusHolx, OYpHO pas3eusaro-
U4UXCL pecypco- u anepeocbepezaroujux TexXHo-
ao2ull membpanHoil npunadsexcur ocoboe mec-
70. C nomoupto membparHolx npoyeccos Mmoxc-
HO pasdesaTs cmecu 2a308, xudkocrel u dace
T8ep0blx Tea, 8 HACTHOCTU 6EAKO8 U AeKapCT-
8eHHblx npenaparos. MemGpano. cayscar Oas
0b6e38pexrcusanus CTO4HbLX 800 U TexHOAO2UYe-
CKUux pacreopos, 04s nepepaboTKu MOAOUHLLY
npooyKTO8, 045l O4UCTKU nUTbEBOU 800bL, A TAK-
ace 0N NOAY4eHUs xaopa u Kaycrusa. (edxoeo
Hatpa) u3 nosapennoi coau... Tpydro nepe-
YUCAUTG BCe, 4TO MmoxceT membpana. Bawnas
posb MeMOPAHHbLX TEXHOAOUL 8 PA3BUTUL HA-
podHo2o xo3aticTea 6oiaa 0cob60 nod4epKrYTa
na XXVII cwve3de KIICC. Paspaborka HOBbLX
MeMOPaHHbIX MeTO008, MATEPUaNO8, TexXHOAO-
euil ssaserca wacroro npoepammor CIB.

O membpaHHblX METOOAX, MATEPUANAX, TeX-
HOAO2UAX, @ TaKdyce 06 064acTAX ux npumere-
HUs Ce200HA pPacCKa3bL8AIOT: 3AMECTUTEAb MU-
Huctpa xumuuveckod npomviwsennoctu CCCP

3opucaas

Huxonaesuyu
paavubui  dupexrop- HITO

ITOJISIKOB, czere-
«Ilaactnoaumep»

Hocugp Baadumuposuy KOHOBAJI, unncenep-
xumux Baadumup Buraavesuuw CTAHHI[BIH.

HAUTHU MECTO
MEMBPAHE

3opucnae NMOJIGKOB,
3amMecTuTenb MHUHUCTPA
XMMMUUECKOM NMPOMBILLNEHHOCTH
Cccp

Kak onpecuuts Bopy? CyuiecTBy-
eT HEeCKOJbKO Crnoco6oB. MoxHo,
CKaXkeM, eé HCnapHThb, a 06pa3oBaB-
lydecss  mapbl  CKOHIEHCHPOBATh.
MOXXHO NOCTYNHTb HHAuYe — 3aMOpO-
3UTb. A MOXHO, H 3TOT METOA CTa-
HOBHTCSI HaHGoJiee MOMmyJisiPHBIM, PO-
NyCTHTb 4epe3 MOJHMEpHYI0 Mem6pa-
Hy. CkoJbKO e 3Heprud Oyner 3a-
TpPayeHO Ha KaxKAbli M3 Mepeurc/IeH-
HBIX TPOLECCOB?

Ha onpecHenne kaxnoro Ky6omer-
pa BOAbI IePBLIM COCO60M TpebyeTcs
230,4 MJIx, sropeiM — 28,4 MJLx,
a eCJiM HCMOJIb30BaTh TPETHH — BCEro
13,3 MIIx.

AT1OT NpUMep, a HX MOXHO IpH-
BECTH JIECATKH, TOBOPHT 06 OCHOBHOM
npeuMylIecTBE MEMOPaHHBIX NPOLEC-
COB nepej psAOM APYrHX — HX BBICO-
KOH = 3HEpPrOSKOHOMHYHOCTH.  Bor
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noueMy OHH CEerofHsi — B ILEHTpE
BHHMaHHS CIELHATHCTOB CaMbIX pas-
HBbIX OTpacjiel HapOAHOro X03sHCTBA.

[TepcrieKTHBBl IIHPOKOrO BHEJApe-
HHsI MeMOGDaHHBIX TEXHOJIOTHH [Jisi
pelleHHsi BaXKHEHIIHX HapPOLHOXO-
3IHCTBEHHbIX 3aJa4 B XHMHYECKOH,
He()TEXHMHUYECKOH, Le/JII0J03HO-0Y-
MaXKHOH H MHOTHX APYTHX OTpacJsix
NPOMBILIJIEHHOCTH CBfI3aHbl Mpex e
BCEro C ycmexaMH B CO3/JlaHHH MeM-
6GpaH, uyaille  BCEro IMOJHMEPHBIX,
o6/1afaloHX PHAJOM, YHHKaJbHbIX
CBOHCTB.

AccopTHMEHT HX upe3BbiYaHHO
pa3Hoo6paseH. DTO H KHUAKHE Bellle-
CTBA, ¥ COCTABhl HAa OCHOBE METaJlJI0B,
CTeK/a, KepaMHKH, a TaKxKe MOJIH-
MepHbIe NJeHKH, TPYOKH, BOJIOKHA.

OcHoBa Bcex MeMGpPaHHbIX MpOLEC-
COB pasjiesieHHsl — NMperMYILEeCTBEH-
HblH epeHoc yepe3 MmemMOpaHy O HOTO
HJIH HECKOJIbKHX KOMIIOHEHTOB pasjie-
JISIeMOH CHCTEeMbl, [Js OCTalbHBIX
NPOXOJ 3aKpBhIT.

KosnnuectBeHHO 3TO siBJ€HHE Xa-
paKrepH3yeTcsl TAKHMM MOHSATHEM, KaK
CeJIeKTHBHOCTb: 4eM OHa BbILIE [0
OTHOILIEHHIO K TeM HJIH HHBIM CO€IH-
HEHHUsIM, TeM 3¢ (eKTHBHEE MPOLECCHI
paszaeneHusi. CeeKTHBHOCTb 3aBUCHT

OT 1eJIOT0 Psila (haKTopoB: OT Xapak-
Tepa B3aHMOIEHCTBHSI pa3fe/seMblX
BElleCTB C MaTepuajoM MeMmOpaH,
pasMepoB MeMOpaHHbIX MOp, CHOCO-
60B NpOBeJIEHHs NIpoliecca U T. 1.

Hanpumep, H3BECTHO, 4TO BOLOPOL
B 6OJBIINX KOJHUYECTBAX pacTBOPS-
eTcsl B MaJJlafidd H CljlaBax Ha €ro
OCHOBE. DTO YHHKaJbHOE CBOHCTBO
6blI0O HCNOJIb30BAHO MJIsi CO3JaHHs
MeM6paH, o6ecreurBaloOLInX Celek-
THBHOE BbiieJleHHe BOAOpOJa U3 pas-
JIMYHBIX ra3oBeIx cmecefl. Takue pas-
JleJIUTEIbHbIE 3/lEMEHThl YK€ NpHMe-
HSIIOTCS B TPOMBIILJIEHHOM MacIuTate.

Wmu ppyro#t npumep. Ilopucthbie
NoJIMMepHble MeMGpaHb! (€ 3aJaHHbIM
pa3MepoM MOp) MO3BOJSIOT MPOBO-
IUTh 3¢ (deKTHBHOE pasjeJieHue 6eJ-
KOB M (epMeHTOB, OTJIHYAIOLHXCS
MOJIEKY/ISIpDHBIMH MaccaMH. B nanHom
cJiyyae CeJIeKTHBHOCTb ONpelelsieTcst
pa3MepoM MOp H OpraHHYeCKHX MOJie-
KYyJI.

OpnHuMu U3 HauboJsiee MepCreKTHB-
HbIX CYHTAIOTCS CeHuyac MoJIMMEpHbIe
MOHOOGMeHHBIe MeMOpaHbl, o6ecrneuH-
BAIOIHEe pasfesieHHe 3apsiKEeHHbIX
yacTUL-HOHOB. OGBIYHO OHH H3rOTAaB-
JIUBAIOTCSI B BHJE€ TOHKHX IJIEHOK Ha
OCHOBE BBICOKOMOJIEKY/ISIDHBIX COE/H-
HEHHH, COAepKALIUX OTPHLLATENbHO U
MOJIOKHTEJBHO 33 PSIXKEHHbIE PYMIIbL.
[TocenHHe XMMHYECKH CBSI3aHbl C
NOJIMMEPHOH MOJIEKYJIOH H Ha3blBa-
10TCS (PHKCHPOBAHHBIMH HOHaMH. A
nepeble B ONpeJeeHHbIX YCJOBHSX,
HanpuMep, B 3JIEKTPHYECKOM II0Je,
MoryT GbiTh nOABHKHBIMH. Croco6-
HOCTb MO BHXXHOTO HOHA 3aMellaThCs
Ha [pyrde THIbI HOHOB H obecneyu-
BaeT HX HOHHYIO MPOHHILAEMOCTb.
[IprumepoM HCMOJb30BaHHSI HOHOOG-
MEHHbIX MeMGpaH SIBJSIOTCA 3JEKT-
pPOXHMHYECKHE sUefKH, B KOTODBIX
JIBHXKYLIEH CHJIOH H36HPATENbHOrO
NepeHoca HOHOB CJIY2KHT 3JIEKTpHYEeC-
koe mosie. Ha sTom mpuHIHNE OCHO-
BaHa MeMOpaHHasl TEXHOJIOTHS MOJY-
4yeHHs] XJI0pa H KayCTHKA.

Her 1 He MoxeT GbiTb YHHBEpCAJb-
HO# MeMOpaHbl Ha BCe C1yyaH XKH3HH,
NPHFOAHOH [JisT MHOTHX MPOIECCOB.
Kaxnomy Heo6xo1Ma «CBOsI», 06J1a-
Jaoasi onpefeeHHbBIMH CBOMCTBA-
mu. Hanpumep, rsnaBHOoe CBOHCTBO
MeM6paH, NpuUMeHsiIeMbIX B NHILEBOH
M POMBIIIJEHHOCTH,— CIOCOGHOCTh
BbIIEDKHBATb MHOTOKPATHYIO CaHH-
TapHO-THTHEHHYeCKylo  06paboTKy,
HEOOXONHUMYI0 [JIsi  YHHUTOXEHHS
«3aCTPSIBIUHX» B HEH BPENHbIX MH-
KpOOopranuaMoB. A BOT rasopasje-
JIUTE/IbHbIE TMpeX[€e BCEro IO/ XKHbI
GbITb 3/JACTHYHBIMH H  [POYHBIMH.
OCHOBHOH KpHTEDHH mpH mnoaGope
MeM6paH [l 3JIeKTPO/IN3a MOBapeH-

HOM COJIM — CTOMKOCTb K BO3J€HCT-
BHIO arpeccHBHBIX Cpell.

B cBs3M ¢ 3THM BO3HHKaeT HeoO6-
XOAUMOCTDb B pa3paBoTKe CaMbIX pas-
HOOGpa3HbIX MeMOpaHHbIX MaTepHa-
JIOB, a TaKXe KOHCTPYKLUHH pa3je-
JUTENbHBIX anmapaTtoB. bes HuX
HEMBICJHMO  YCNEUIHOe  pa3BHTHe
HOBOH TEeXHOJIOTHH.

Mem6panHasi npo6iema Tpebyer
KOMIUIEKCHOTO moaxoaa. Bor moyemy
B Haulell crpaHe cosnaH Mexorpac-
JEBOH HayYHO-TEXHHYECKHH +KOM-
niaekc (MHTK) «Mem6pansi». B ero
paMKax Mbl IpeJiioaaraeM NpoBOAHTh
BeCb LHKJI paboT — OT CO3[aHHA
TEOPETHYECKHX OCHOB MeMOpaHHOH
TEXHOJIOTHH A0 MPaKTHYeCKOTro H3ro-
TOBJIEHHS MeMGpaH M BHEJADEHHS HX
B NPOH3BO/CTBO.

B MHTK npuBieuyeHsl Hay4yHO-
HCCJIe[0BaTeIbCKHe HHCTHTYTH, TpPO-
BojdAuMe (yHIaMEHTaJbHbBIE HCCJe-
[lOBaHHSl, pa3pabaThiBaiolllHe MaTe-
puanel MemMGpaH, TEXHOJNOTHH HX
H3TOTOBJIEHHS Y HCIOJB30BaHHSA, BXO-
aar coga w HITO Munxumnpoma
BMECTE C €ro OpraHH3alMsIMH, KOTO-
pble 3aHMMAIOTCH  H3rOTOBJEHHEM
pasgenHTeNbHBX 3ME€MEHTOB, C y4yac-
THEM TNpeANpHATHH APYyruX MHHH-
crepcTB. Mx 3agaua — cospate nodJ-
HOCTBIO aBTOMAaTH3HPOBAHHbIE aNma-
paTel U arperathl pasjeJeHHs.

W koneuno ke, B MHTK 6yayr
[ledCTBOBATh KOJIJIEKTHBLI, OTBEYalo-
IHe 3a CKopelilllee BHEAPEHHE HOBH-
HOK B MNpPOH3BOACTBO, a TaKKe 3a
ofyueHHe cheuHaJucToB pabote ¢
MeMGpaHaMH.

Beap uro mnogyac NMPOHCXOAHT?
3aBon 3aKashliBaeT HHCTHTYTY pa3-
pa6otatb M H3[OTOBHTb MeMOGpaHy
Uit Kakoro-to mpouecca. Ho koraa
NPOAYKIHUsE NOCTAaBJAETCS Ha 3aBOJ,
3Jecb NOAYac He 3HAIOT TOHKOCTEH

€€ 3KChJyaTauHnH. Kak pEeLHTh mo-

p06Hyi0 npobiemy?

B 3TOM CMbic/ie HHTEpDeceH .OMbIT
cOTpPYAHHKOB BcecolosHoro HayuHo-
HCCJIe]0BATEILCKOTO HHCTHTYTA CHH-
teruueckux cmoa (BHHUHUCC) Bo
Baapumupe. OHH co3pgalor nepe-
IOBHXHHE MeMGpaHHbIE yCTAHOBKH,
KOTOpble CrelHanbHast Bhle3gHasA
6puraja MOHTHDYeT Ha 3aBoje-
3aKa3uHKe W B TEUEHHe HECKOJbKHX
Helenb TPOBOAHT PeCYPCHBHIE HCIIbI-
TaHU#A, 4TOGLI 3aBOAYAHE HE TOJBKO
y6ennnuch B Leiecoo6pa3HOCTH IPH-
o6peTeHHsl HOBOH YCTAaHOBKH, HO H
Hay4WIHCh ee OGCayxuBaTb. Takum
cnoco6om BHUUCC BHenpua B 06b-
enunenun Paiicesibx03TeXHHKa, 4YTO
Bo Binanumupcko#t o6iact, Tpy6Gua-
Thie MeMOpaHHble 3JIEMEHTH [ifl
y/aBJiHBaHHA CMAa30YHOTO MacJa.

Ans nposegenus npoueccos obparHoro '

OCMOCa BO BnafMmmpcKom MHCTUTYTE CHHTE-.
THUECKMX CMON CO3[aHbLI PYNOHHBIE pa3gent-
TensHubie annaparbl. Tpy6ka, ovsoaswas
PHNLTPAT, OGMOTAHA CNOKEHHON BABOE NNO-
CKOH MeMBpaHOA, MEeX Ay NONOTHAMM KOTO-
PO NoMmeLleHbl NMCTBI RPEHANHOIO Matepua-
na. Mpu cseprbiBaHMM PYNOHE ApPeHaMHbLIA
marepuas ckneusalor ¢ o6OMMM NONOTHAMM
membEpansi. Mpu atom nonyuaercs 6esnanop-
Hblii gpeHamHbiii kawan. C pabouel cTOpPoOHI
membpansl nomewaior nonocy typbynmsa-
TOpa-pasfenuTens, CoO3Ral0UYIO 3a30P Mex-
Ay nonotHamu membpaH u obpaayioiyio Ta-

Ans nposegeHns NPoLeCcCOB yNbTPaGHALT- .
pauyuu 8o BnagMMMPCKOM MHCTUTYTE CHMHTe-
THMECKHMX CMON pa3paboTaHsl pasgenuresnis-
Hole Tpy6uaThle 3NE@MEHTbLI, BHYTPH KOTOPbIX
pacnonoxeHa membpana (ee marorasnusaior
vauie acerq M3 (pTOPHPOBAHHBLIX, BPOMATHYE-~
CKMX NONMMEPOB, @ TAKNEe M3 auerara uennio-
no3bl). OnTumansHbili guamerp Tpy6uartoi
membpansl — 8,5 — 25 mm. Tpy6Buatsie ane-
MEHTBI ynoxeHsi B annapare 8 suge 6a0kos,
KOHLbI KOTOPbIX 387AMTbI FePMEeTH3IUPYICLNM
KomnayHaom. Pasfenseman cpeda, CKaXeMm,
pacTBop, COAep¥almMii CMa3oyHoOe Macno,
nopaercs BHyTpL Tpy6um, rae membpana or-
Aenfer Macno or BOGHOro PacTeopa nosepx-
HOCTHO-aKTHBHLIX Beujects. Uuppamu obo-
3HaveHs: | — pasgenseman cpega, 2 — rep-
METHIHPYIOWMH KOMNaYHA, 3 — pazgenuTens-
HbIH  3nemeHT, 4 — wKopnyc annaparta,
5 — puavrpar, 6 — koHueHTpar. [penmyuse-
cTBa TPY6UATHIX 3N1EMEHTOB B TOM, 4TO MX
MOXHO MCMONb30BATL ANA PA3RENEHNA HHG-
KocTeH, cogep X8 4acTHUb!,
a TaKKe HMAKOCTEeH, He NOABEPrHyTLIX Tu(a-
TeNLHON NPefBapHTenbHON OYMCTHe:

KM 06pa3om HaNopHuii kanan. Mo Hemy nog
AaBNEeHHEM. M MORAIOT PA3[ENFEMYIO CMECh.
BoicOKONPOHMKAIOWMIA  KOMNOHEHT CcMecH
npoxognT yepes membpaHy, nonagaer s ape-
HaXHbIA CNIOMA ¥ NO CNMPanu MAeT K OTBOAS-
wei TpybKe, no KOTOPOH y Aansercs M3 anna-
para.

Ungppamu oboanaueHb: 1 — membpana,
2 — ppenxaxHoe ycTposictso, 3 — Typbynu-
3aTop, 4 — kneesoe coefuHeHMe, 5 — NOTOK
pasgensemoro pacreopa, 6 — orsogsuasn
Tpy6ra, 7 — notok ¢unerpara, 8 — norok
KOHUEeHTpaTa.

Bor oH — Tpy6uarsiii 3neMmeHr.




Kak wu3BecTHO, mNpH MOArOTOBKE
Jletajed MalHiH K OKpacke HX 00HJib-
HO MOKPHITYIO CMa3KOH MOBEPXHOCTb
06€e3KHPUBAIOT C NOMOLIbIO MOBEpPX-
HOCTHO-aKTHBHHIX BemectB ([TAB),
colepXKallliX onpejejeHHble H06aB-
ku. Ilocse 3TOrO0 HaCHILEHHBIA Mac-
Jaom pactBop ITAB o6biuHO c6pachl-
BaJH B KaHanusauuio. B pesynbrate
CMa30YyHOE€ MacJjo HCIOJb30BaJOCh
OJLHH pa3, YTO HepeHTa6GeNbHO, K TOMY
2K€ CaMH OTXOIbl CHJIbHO 3arpsi3us-
JIH BOJOEMHI.

Corpynanku BHUMCC npensoxu-
JH TIPOMyCKaTb MACJSHBIH PACTBOP
4yepe3 TpyGuaThle MeMODAaHHBIE 3Je-
MEHTHl, KOTOpble B TeYeHHe [BYX
Henenb nocje gocrtaBkd B Paiicens-
XO3TEXHHUKY OblTH «OOGKaTaHBI» BBI-
e3aHoll Gpurajgoil. Pesynbrartel mpe-
B30I  BCE OXHAAHHA — MacJo
NONHOCTBIO OT[eNSI0Ch OT pPacTBO-
POB, €r0 MOXHO OBIJIO HCNOJB30BaTh
mHorokpatHo. Cefiuac Takue ycra-
HOBKH pa6oTaloT Ha MHOTHX DEMOHT-
HbIX H MAaIUHHOCTPOHUTEJbHBIX 3aBO-
fax CTPaHH.

O3HaKOMHBIIHCh € pa6oroit
BHHUHCC, u apyrue mnpeanpusitus
HallJIH y cebGs MpHMeHeHHe Tpy6ua-
ThiM MeMGpanaM. Ha onHoM u3 mpen-
npustudl BaaguMupcko#d obGaactd ¢
¥X TOMOINBIO pa3AesfOT COCTaBHI,
colepKallie Macjao, KOTOpble HC-
[OJb3YIOTCSl TOCJI€ ero yIaNeHHs B
IIPOH3BOJCTBE BOJIOKOHHBIX MaTepHa-
sgoB. Ha KIIO «TACMA» B Kaszauu
OHH YJIaBJIHBAIOT PSN LEHHBIX KOMIIO-
HEeHTOB NpPH pereHepalu# KHHOGOTO-
MarepHanoB, Ha BHHHHLKOM Msco-
KOMGHHAaTEe OYHILAIOT TIHLEPHHOBHIE
BOJbI OT JXMDHHIX KHCJOT, Ha Boim-
HEBOJIOLKOM ()epMEHTHOM KOoMOHHaTe
KOHLEHTPHDPYIOT KJIETOUHbIE OpraHHu3-
MBI pa3nu4Horo Tuna. CnHcox MOXKHO
MNPOAOMKHTD.

Ha wmo#i B3arasin, cerogHsi, Korga
MeMOpaHHasi TeXHOJOrHsi Habupaer
CHJTY, He06XO0JMMO HayaTb JHKBHIA-
HHIO «MeMOpaHHOH 6e3rpaMOTHOCTH»
y CHelHaJHCTOB pasHuXx obJjacTef,
3aCTaBHTb 3aiyMaThcsd, TAe Ha
MPOU3BOJACTBE MOXHO HaHTH el Mec-
TO.

Boabmasi ponb B pelieHHH 3TOH
npoGaembl mpuHamiexuat MHTK
«Mem6pana». Cefiuac Mul paGoTaem
Haj CO3JaHHEM CTPYKTYphbl KOMHJIEK-
ca. BoamoxHo, oH Gyser pas6uT Ha
TaK HashblBaeMble LEHTPHl BHEAPEHUS
10 MeToHaM.

B 3aBucHMOCTH OT THHA HCIOJb-
3yemblx MeM6paH CylIecTByeT He-
CKOJIbKO MeTONOB MeMGpaHHOro pas-
IeneHHs (O HHX PAacCKa3aHo B CTATHE
B. Crannusina «Kak paGoraer mem-
6paHa».— [IpuM. pen.): MUKPODHIb-

6

TpaLus, yabTpaduabTpalusi, o6paT-
Hbi ocMoc. Pa6oTel no cosepmien-
CTBOBAHHIO 3THX METO/OB IeJeco06-
Pa3HO COCPEJOTOUYHTb TaM, TAe OHH
H3laBHa npumensorcs. Llentpom
BHEJIDeHHS] NepBOr0 METOJA MOJKeT
cratb KITO «TACMA», Brtoporo —
BHHHCC, a, ckaxem, rasopasseJe-
HHSl HA2 OCHOBe 0OpaTHOro ocMoca —
HIIO Kpuorenmam B MockoBcKoi
o6nactu. B «nenrtpax» 6yayr paGo-
TaTh M yueOHble OTAeNeHHsd. Takum
06pa3oM, Mbl HajJleeMCHl paCIlIeBeIUTh
TOTEHNHAJbHOr0 3aKa3uhKa, MoKa-
3aTh, 4YTO MeMOpaHHblE YCTAHOBKH
€My HyXHbl, H0O OHH MPOCTHl H Ha-
JE€XHbl, JIErKOo °aBTOMATH3UPYIOTCH,
TPYAO3aTpPaThl HA HX JKCIJIyaTauuio
MHHHMAaJbHbl, @ CPOK OKYNaeMOCTH
He3HauHureneH. Bce sto Gyzer cmo-
c06CTBOBATH CKOpEHIIEMY BHEAPEHHIO
NOJOGHBIX YCTAHOBOK.

Cefiuac cnenyaJ/ucTal paGoTaoT He
TOJNBKO HajJ YCOBEPLIEHCTBOBAHHEM
CTapblX TEXHOJOTHH H CO3ZaHHEM
HOBBIX, HO Haja TeM, 4To6bl JOGHTbHCA
ONTUMAJbHOH KOMOGHHALHH HECKOJb-
KHX MeMODaHHBIX METOLOB, KaX[bli
H3 KOTODHIX <«aKIEHTHPYET» CBOE
BHHMaHHE HA KaKHX-TO OMpejeJieH-
HBIX KoMnoHeHTax. CKaxeM, MpH Mo-
JIyUeHHH 0c000 YHCTOH BOABI AJs
9JIEKTPOHHOH IPOMBI LIJIEHHOCTH
0Ka3ajoch 3(Q(EeKTHBHHIM MOCHEL0-
BaTeJIbHOE MCHOJIb30BaHHE MHKPO-

GuabTPanHY,”  yaAbTPaHUIbTPALMH,
o6paTHOro ocMoca, a Ha «(pHHHU-
me» — npouecca HOHOOOMEHHBIX

MeMOpaH [Js1 OKOHYATEJNbHOH <«IOI-
4YHCTKH». B pesysibrarte B Boze He oc-
TAeTCA HH OPraHHYECKHX, HH MHHe-
paJbHBIX NpuMeceH, HH GakrepHii.

B npouecce pa6or Hax mnosbluie-
HHEM CEJIEKTHBHOCTH MeMOpaH BO3-
HHKJIA ellle OAHa npo6jeMa — CO34a-
HHE HX BTOPOTO IIOKOJIEHHS — Ha
noanoxkax. Ecain memGpaHy momec-
THTh Ha& HOCHTE€Jb, IPOHCXOAHT YIIO-
PANOYEHHE €€ CTPYKTYPHI, IOBLIILIEHHE
ee mnpouHocTH. Ectbh, kK mnpuMepy,
Takol  MOJHMEp — MOJHCYJb(OHA-
MHJ, 06J1a]al0I Uil YHHBEPCAAbHBIMH
CBOHCTBAaMH, OH MOXeT NMPHMEHSAThCSA
B Impoleccax o6paTHOro ocMoca H
ynbrpaduiabTpanuu. Eciu ero HaHe-
CTH Ha NMOAJNOXKKY M3 HETKaHOro JiaB-
caHa, €ro MPOYHOCTb YBEJHUYUTCH B
HECKOIbKO pa3. DTO NepCleKTHBHOe
HanpaB/JeHHe ceHuac HHTEHCHBHO
pa3BHBaerTcs.

Kak Bupute, npobaem Hemano. U
MBI O4EeHb HaieeMCsl Ha aKTHBHOE y4a-
CTHE B HX PelLIeHHH HAyYHOH H MpPO-
H3BOACTBEHHOH MojomexkH. Or ycu-
JIHH MOJIOJbIX CHEeLHaJUCTOB B 60Jb-
IIOH CTeNeHH 3aBHUCAT 3aBTpallHHE
ycnexn MeMOpPaHHOH TEXHOJIOTHHU.

. MECTO
PABOTbI —
AJNEKTPHUYEC-
KOE NOJIE

Mocup KOHOBAIJT,
reHepancHeii gupektop HMO
«nacrnoaumep»,
Jlennnrpag

IIponaBojcTBO XJ0pa H KaycTHYeC-
KOH combl (eLKOro Hatpa) B MHpe
HenpepbiBHO pacter. Hampumep, 3a
nepuos, ¢ 1970 mo 1980 rom oHO
yBeJHUHJIOCh Gosiee uem Ha 259%.
[Touemy? Ha moromy, uro Bce 60J1b-
IIe CIPOC Ha HHX B TakuX 06JACTSIX
NPOHM3BOACTBA, KaK MeTaJ/lTyprHs,
MAaLIMHOCTPOEHHE, aBHAILHOHHAS,
3JIEKTPOTEXHHUECKasl, XHMHUeCcKas, a
Takxe MHIIEBasi H ¢apMaleBTHIEC-
Kasi [OpPOMBIILIEHHOCTb. JlOBOJBHO
LIMPOKO XJODPHPOAYKTbI HCIOJb3YIOT-
€ M B CENbCKOM XO3sHCTBe — B
KayecTBe OCHOBEI TrepOHLHAOB H
HHCEKTHILH]IOB.

H3pnaBHa xsop U KaycTHK moay-
YyaJii, NpOMycKasl NMOCTOSIHHBIA TOK
yepe3 pacTBOp MOBapeHHOH COJIH.
Ilpn 3ToM Ha aHome BHIJEJSJICSH
rasoo6pasHblil XJ10p, @ HA Karoje —
BOJIOPOJl, H3 OCTABILIHXCH B 3JIEKTPO-
JIUTE€ HOHOB OOpAa3oBhLIBAJCH eIKHH
HaTp.

DNEKTPOJIH3HbIE NTPOLECCH Oy Ue-
HHSl TIOBAPEHHOH COJIH MPOJOIKAIOT
HCIIOJIb30BaThest H roHbIHe, [lpaBaa,
OHH 3HAUHTEJNbHO MOJAEPHH3HPOBAHH,
HO OCTalOTCs! Upe3BBIYaHHO 3SHEPTO-
eMKHUMH (110 nOTpeGJIeHHIO SHEpTHH
3aHHMaIOT BTOPOE MECTO B MHpE I10-
cJ1e aJIOMHHHEBOrO POH3BOACTBA ), a
TaK»Xe TOKCHYHbIMH, H60 B HHX 06 blu-
HO HCNOJIb3yeTcsi PTYThb (B KauecTBe
KaTofa) uad ac6ect (M3 HEro Aenaior
auadparmy, pasnensiollylo XJaop H
meJsioub). IToHcku 3KOHOMHUYHOTO H
3KOJIOTHUECKH  YHCTOro  croco6a
3JIEKTPOJIH3a [PUBEJH HCCJe[j0BaTe-
Jeil Kk mem6paHam. Kakylo ke poub
BHIMOJHAIOT OHH B 3TOM Ipomecce?

NyTb OTKPbLIT JIHUb
KATUOHAM

B npouecce MeMGPaHHOTO 3/1€KTPO-
JM3a aHoj H KaTOH MONHOCTHIQ H30-
JMPOBaHBl ADYT OT Apyra <«niyxo#
CTEHO#» — HOHOOGMEHHOH MeMGpa-
Ho#. Hu omHa MmoJekysa rasa HJiu
XHIKOCTH He MOMET MPOHHKHYTh

SNEKTPOAHLIA

GNEMEHT

ROnANeHmMop

aHogHan
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Kucneii PACCON
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SNOKMPOPGHLIS
anemMeHmol

N
AEMUHE PA

BAHHARA
BoaA :

ONnopHan _cmodxa

HAMUMHaR nauma HanpasnAKwan

TakoBa KOHCTPYKUMS OA[HON M3 Mopgenen
anexkTponusepos. Komnnekr 3snekTponutm-
yeckux syeek cobpaH B efuHbIA arperar.
dnekTponusep, pa3paboraHHbii B

rOCHUUXITOPINPOEKT (Mocksa), cogepxmr
ABa KPaiHUX MOHOMONSPHLIX 3/MEKTPO[a M
psA 6MnonspHeIX 3NEKTPOAOB, 38KIIOHEHHBIX
MEXAY HUMM.

doux

OTPABOTAHHbLIA
PACCON
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Y10 e NPpoMCXOAUT B MEMBPaHHOM 3neKT-
ponu3Ho#i suelike! .

B eMKOCTH C 3NEeKTPONMTOM pasmeLlleHs!
aHOA[ M KaToA, MOAKNIOYEHHbIE K COOTBETCT-
BYIOWMM MONIOCAM MCTOYHMKE MOCTOSHHOro
Toka. KarogHoe W aHogHOe nNPOCTPAaHCTBA
pasgeneHsi membpaHoii. B nepsoe Henpe-
PLIBHO MOCTynaeT cBexuii anekTponut (pac-
con), a BbIBOAMTCS M3 Hero oTpaboraHHbid. Bo
BTOPOE NOAJAETCS AeMWHEePanu3OBaHHas BO-
Aa, @ BbIBOAWTCS OTTYAA WieNOo4b 38[4aHHON
KoHueHTpaumuu. Ha aHope suigensercs xnop,
KOTOPbINH 38TE€M CXKMKAIOT, Ha Katoge —
BOQOPOA, OH MAET Ha yCTAHOBKM CMHTe3a
CONAHOM KMCNOThI.

HUMKUG __ HONNeKMOP

Mpouecc nonyuenns HuTH nonuceH (Takoe
Ha3BaHME MMeeT (hTOPONNAcTOBas HUTb) NPO-
XoAMT no cnepyiowei cxeme: 1 — npuroros-
neHne BMCKO3bl. ITO OYEHb CNOMNHbLIN MHOro-
cTagMiHbIN npouecc. 2 — cCMelleHne BUCKO 3b!
C BOAHOM CycneH3ued (TOpPONNacroBbix 4a-
ctuy pasmepom 0,1—0,2 mkm. 3 — nogro-
TOBKA CMecH k (hopmosaHmio. OHa 3aknioua-
eTcs B (hMNbTPOBAHUM M Y RANI€HNM MY 3bIPbKOB
BO34yXxa.

CnoXHyI0 CTPYKTYpy MMeer ceTKa M3 BO-
nakoH nonucen. Mpu ee u3arorosneHun He-
06x0aMmMo [o6uTLCS, 4TO6bI NPOCBET B SUeN-
Ke MEXAYy HMTAMM OCHOBbI M yTka 6bin B
nsaTL pa3 6onblie TONUWMHLI HUTH H PaBHOMEP-
HbIF NO BCe’ nnowagm Tkawu. Ecnm oH Gyger
6onblie, TO NNEHKA HE BbIREPIKNT Harpy3KMu M
membpana pasopsercsa. Ecan e meHbwe —
npu pOopMHUPOBaAHMM MeMEpPaHbl BO3HMKAaIOT
6onbwmne BHYTPEHHHME HaNpPSKEeHUS NAEHKH,
M OHAa MOXKET pa3pyLMTLCH.

4 — popmosaHue. Komnosmums nocne
NOAroTOBKM K (POPMOBAHHIO NO[AETCA Yepes
CHUCTEMY MMUMKPO(PMUALTPOB B (HuAbepy — 4a-
WweykKy C perynsipHO PacnoONOMEeHHbIMW Ka-
nM6pPOBAHHBIMM  OTBEPCTHAMM  [AMAMETPOM
100 mkm. Yepe3 HMX KOMNO3MUMSA BbITEKaeT
B OCaAMTENbHYIO BaHHY B BUAE NYUYKa CTPyeK.
3aech oHa HeHTpanu3yeTca wenousio, nocne
yero HuAKas CTPys npespaljaercs B reneob-
pasHyio, a 3aTeM M B TBEPAYI0. 5 — NPOMbIB-
ka HuTH. OHa NPOXOAMT B UMAMHAPAX, OpPO-
WwaeMmbix BHa4ane XxoNo[HOM, a 3aTem ropsayen
OUYMLEHHOH MPOMBIBHOW BOAOM. 6 — Cywka
HuTH npu 150—200°C. 7 — cnekaHnue vactuy,
¢prToponnacta M yAaneHue LEennonoss npu
330—340°C. 8 — okoHuaTenbHas onepaums.
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TexHonoruueckas cxema O[HOIro M3 CNOCo-
608 NONyuYeHHUs NNeHKH ANs MOHOOBMEHHON
membpansl. Byksamu o603HaueHbl: A — cHH-
Te3 ucxogHbix nonumepos, b — nonyuenme
NONMMEPHON NNEHKM METOAOM 3KCTPY3WH,
B — ay6nmposaHme nneHOK C Pa3HbLIMM MOHO-
obmeHHbIMM rpynnamu, [ — apmuposaHue
CeTKOMN, CNNeTeHHOW M3 (PTOPONNacToBLIX
BONOKOH, [l — XMMUUECKas MOAMPHKALUA —
AobasneHne onpeaeneHHbIX BewecTs Ans
npuaaHns membpaHe HEO6XOAMMbIX CBOMCTB.

yepe3 Hee — MeM6GpaHa «HACTpoeHa»
JIHIIb HA HOHBL M CTOMT TOJIBKO mpo-
NYCTHTb Yepe3 3JIEKTPOJIHT MOCTOSIH-
HBIH TOK, cO3aTh BOKpYr MeMOpaHbl
3JIEKTPHUECKOe MOoJie, KaK OHA TYT 2Ke
HauHHaeT  paboraTbh — OTKPbIBAET
MPOXOJ KaTHOHAM HaTPHS, a aHHOHBI
XJiopa 3ajepxHBaeT. XJOp BhAeNs-
eTcs Ha aHoje, ero BBICYIIHBAIOT,
a 3areM CKuxKaloT. O6pa3oBaBILHACSH
Ha Karoje BOLOPOJ MO OTBOAHHLIM
Tpy6aM MNOCTynaeT Ha YCTAHOBKH
CHHTE3a COJIsIHOH KHcjoTH. B pact-
BOpE OCTaeTCsl eIKHH HaTp, KOTOPbIH

KOHLEHTPHPYIOT H HanpaBJsIOT IO-

TPeOHTEIIO.
KakuMH ke CBOHCTBAMH OHH
JLOJIKHBI 06J1aiaTh?

ECJIH BKJIIOYHTDb
AKTHBHBIE TPYIIbl

[1pexxne Bcero, Kak s yXe roBO-
pHJ, MeMOGpaHbl He JOMXKHbI MO3BO-
JIATb ra3aM H pacTBOpPaM CMeIUHBaTh-
cs. Kpome Toro, mockosbKy nepero-

pOLKaM TNpHXOAHTCA pa6oraTb B
JKECTKHX  YCJIOBHSIX  BO3IEACTBHS
KOHIIEHTPHPOBAHHBIX  IleJoYel H

kucsior, Harperbix gp 100°C, oHu
JNOJXKHBl GBITh XMMHUYECKH H TEpMH-
YECKH CTOHKHMH.

Hnasi Toro 4roGbl MOJYUYHTb KOH-
LeHTPUPOBAHHblE PACTBOPHI MIETOYH
c GOJbLIMM, KaK TOBOPST 3JIEKTPO-
XHMHKH, BbIXOJOM MO TOKY (OTHOILLe-
HHEM TOTOBOrO KayCTHKa K TEOpeTH-
4EeCKH BO3MOXHOMY), HYXHBI BBICO-
KOCEJIEKTHBHble MeM6GpaHbl, He Mpo-
NycKaioliHe K KaTOLy aHHOHBI.

A BhicOKasi MexaHHYecKasi Mmpou-
HOCTb H HOHHasi npoBoxuMocTb? bBes
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HUX MeMGpaHy HeJib3sl HCMO/b30BaTh
B 3JIEKTPOXMMHUECKHX MpOLEeccax.

SIcHO, uTO MOJYYHTb IIEHKY C
TAaKHMH HEOObLIYHBIMH CBOHCTBAMH H3
OGBIYHBIX YIJIEBOLOPOJAHBIX MONHMeE-
pPOB — MOJIH3THJIEHA, MOJHCTHPOJIA H
IPYTHX — HEBO3MOXKHO, H60 OHH B
JKECTKHX YCJIOBHSIX 3KCIJyaTalHH TYT
Ke paspyuatcsi. A MexJy TeM ecThb
BbICOKOMOJIEKYJ/ISIDHbIE  COEJHMHEHHS,
¢dbToponsacTbl, KOTOpble BbiAepxKhBa-
10T BO31€HCTBHE OUYEHb arpeccHBHbBIX
cpel W BBICOKOH Temmepatyphl. Uro,
ec/ii BBECTH B CTPYKTypy (ropo-
MJ1aCTOB HOHOOOMEHHble TpYillbl H
MOMNBITATbCA H3TOTOBHTb M3 TaKoOro
Marepuasa MeMOpaHbl AJI 3JEKTpPO-
Jau3a? B 3TOM HanpaBleHHH H CTaJH
paGoraThb -ucciaegoBarteJd. B cepenn-
He 60-X rogoB MM y4ajsoch CHHTe-
3UpoBaTh (TOPHPOBAHHbIE MOJHMEPHI
C HOHOOGMEHHBIMH T[pyNmamH OBYX
THIOB: CYJb(OKHCJIOTHBIMH H Kap60o-
KcuibHbiMH. Hauanu mnpoBoguTh C
HHMH 3KcnepumeHThl. M uTo e o6Ha-
pYXKHJIOCH?

MeM6paHbl, cofepxallye Trpynmnbl
[IepBOr0 THNA, HMEJH HU3KOE 3JIeKT-
POCONpPOTHBIEHHE H CEeNEeKTHBHOCTb.
Y mnojuMepoB ¢ FpynnmaMH BTOPOro
THIa, HANPOTHB, CONPOTHBJIEHHE TOKY
6bLIO BBICOKHM, HO 3aTO CEJIeKTHB-
HOCTb MNpEeBOCXOAHAsi — C HX TO-
MOILBIO MOXHO TNOJy4aTb ILUEJNOUb,
KOHIEHTPAlUsl KOTOPOH COCTaBJsieT
30—35%; a BbIXOL MO TOKYy — 92—
95%.

OGpaTHB BHHMaHHE Ha TO, 4TO
CBOHCTBA OJHOrO MaTepHaja mpe-
KPacHO NOMOJHSIOT CBOMCTBA APYTo-
ro, CMelHaJHCThl CTaJH COBMELLaTh
ux B onHoii MemGpane. Ceiiuac 3a
py6exxoM BBITYCKAIOT TaK Ha3blBae-
Mble 1y6/1HpOBaHHblE MeMOpaHbl, CO-
CTOfILLHE M3  ROAAEPKHBAIOILEro
cJosi  cyJabgonosiuMepa  TOJLIHHOH
100—150 MKM H H3 6apbepHOro,
KapGOKCHJIBHOTO  TONLUIHHOH 20—
40 mkm. IlepBoifi o6ecrieunBaeT Npoy-
HOoCcTb MeMGpaHHOro MartepHauga,
BTOPOH — CEJIEKTHBHOCTb. Ml

e .
, TakXe BeleM pa6GoTbl B 3TOM ‘Ha-
NpaBJIeHHH.

[TonyueHHe (QTOPHPOBAHHBIX MEM-
6paH — CJOXHBIH MHOrocTaaMAHbINA
IpoLece, BKIIOUAIOLIKE CTaHIO COMO-
JHMepPU3aLHH LeJIoro psiia MOHOMeE-
pOB, CPe/lH KOTOPbIX N0 KpaiHe# Mepe
OJIMH COJIEPXKUT HOHOOOMEHHBIE TPYI-
Nbl, 3Tan MepepaboTKH MOJHMEPOB
B [JIEHKE HY>KHOH TOJIIHHBI, 8 TAKXKe
ny6aupopanne ¥ apmupoBanue. O
nocjeaHe# omepauud  IOrOBOPHM
noapo6Hee.

MJIEHKA MJIIOC TKAHb

dTOpHpOBaHHBIE NnoJIMMepHbIe
MeMGpaHbl — 3TO ' JIUCTHL TOJILIHHOH
100—200 MM H nuoIlafblo B He-
CKOJIbKO KBaJpaTHbIX MeTpoB. ITpou-
HOCTb HX, coOCTaBjdllLasd 2—
5 kr/mm2?, He ofecneudBaer HX
HaJexXHOH paboThbl B MPOMbIIIJIEHHbIX
ajektposnu3epax. Heo6xomumo ym-
POYHHTb  IJIEHOYHYIO  CHCTEMY —
apmupoBath ee. [lpuuem apmupyio-
IMH MarepHan [oJiKeH ObiTb He
TOJIbKO M€XaHHYeCKH MPOYHBbIM, HO H
XHMHYECKH CTOHKHM K arpecCHBHBIM
cpenaMm. Kpome TOro, oH He HOJIXKEH
«NepeKkpbiBaTby pabouylo MOBEpX-
HOCTb MeMOpaHbl, 4TOObl HE MelaTb
npoxony KatHoHoB. [lostomy apmu-
POBKY H3rOTaBJIHBAIOT B BULE PEAKOH
CeTKH, CIJIETEHHOH M3 BOJIOKOH TOJI-
wuHo# 100—130 mxm. Hapg ee co3na-
HHeM paboraer KoJlieKTHB Bcecoros-
HOTO  Hay4HO-HCCJ/IEOBaTEJIbCKOTO
HHCTHTYTa HCKYCCTBEHHOrO BOJIOKHA
B JIeHHHrpajge — Hawl JaBHUEA mapT-
Hep. 31ech pa3paGoTaHbl BOJIOKHA H3
¢Topomacta W NOJUTETPA(TOPITH-
JieHa, Kotopble B 6—10 pa3 mpouHee
MeM6paHHO# mieHku. Tak uTo ceTka,
CIJIETEHHAsi H3 HHUX 0COObIM o6pa-
30M, Aasi MeMGpaHbl — HajexHas
ornopa.

HoHoo6MeHHbIE MeMOPaHbl MOXKHO
HCIOJIb30BATh HE TOJBKO ISl 3JIEKT-
poJiu3a MOBapeHHOH COJIH, HO H COJIs-
HOH ¥ CEpHOH KHCJIOT, @ TaKXe CYJlb-
¢data Hatpus. Upe3BbluaHHO nepcnex-
THBEH, Ha MOH B3IVIsl, IHpolecc
NoJyyeHusl BOAOPOAA MeMOpaHHBIM
3JIEKTPOJIH30M BOJB. OTH MeM6pa-
Hbl — NPEKpacHble Cernaparopel B
TOIJVIMBHBIX 3JIEMEHTAaX, XMMHUECKHX
HCTOUHHKAX TOKa, aKKyMYJATOpaXx.
O6nanasi CHJIbHOKHCJOTHBIMH CBOH-
CTBaMH, OHH SIBJISIIOTCS IPEBOCXOJ-
HbIMH KaTaJii3aTOPaMH MHOTHX XHMH-
YyecKMX peakuH#. YBepeH, uTo 3To
JlaJIeKo He MOJIHBIH NepedeHb BO3MOXK-
HBIX c¢ep NPUMEHEHHsI HOHOOOMEH-
HbIX MeMGpaH. Y HHX, G€3yCIOBHO,
Gousiblioe Oyayuiee.

L)

CBEPX3AJJAYA—
PA3BLEJIATD

Bnagummup CTAHMLLbIH,
MHXXeHep

B nmnepeBome c JaThIHH CJOBO
«MeMOpaHa» 03Ha4yaeT TOHKYIO MJIeH-
Ky, Koxuly. IlonynpoHHIaeMbiMH
mMeM6paHaMH OKpyXeHbl Bce 6e3
HCKJIIOYEHHs1 XKHBble KJIETKH H, CBepX
TOro, MHOTHE MX COCTaBJsIOLIHE —
KJIETOYHble Siipa, MHTOXOHJDHMH, JIH-
30coMbl... Mi3BecTHbIH cOBETCKHH 6HO-
$H3HK, Y eH-KOPPECIOHAeHT

AH CCCP JI. [I. BepreabcoH nucad,
4YTO HapyKHble MeMGpaHbl KJIETOK
HY2KHO paccMaTpHBaTh PEXK /e BCEro
KaK HaJeXHO OXpaHsieMble BOpOTa,
B KOTOpble H3GHUpAaTeJbHO paspelieH
BXOJ JIHIIb MOJIEKY./1aM ONpe/ieIeHHO-

Mukpopunbrpytowas auerarHas membpa-
Ha B 3NIEKTPOHHOM MMKPOCK®ne.

APMUPVIOWAR _TKAHb

Cxema u mukpogoTtorpacpus Ay6nmposaH-
HOWM (hTOponnacToBos membpaHsl.

.

ro CTpPOEHHsl H, CJeJ0BaTeJlbHO,
CBOHCTB...

Ho 3TuM posib 6GHOJOrHYECKHX
MemGpaH He ucyepnbiBaeTcs. Mem-
GpaHbl pPeryiMpyioT XoJ MHOTHX
BHYTPHKJIETOYHBIX NPOLECCOB, BJHS-
IOT Ha 3HEPreTHKY XHBBIX OpPraHH3-
MOB H, €CTeCTBEHHO, Ha OOMeH Be-
mectB. OHE MOAEPKHUBAIOT aKTHB-
HOCTb ()€pMEHTOB, T€HEPHPYIOT HEPB-
Hble HMIYJIbChl, TEPENAIOT OT KJIETKH
K KJIeTKe BCEBO3MOXHYI0 HH(popMa-
LLHIO...

He ceromusi W paxe He Buepa
3aJI0KEeHbl NPHHIHNHAJIbHbIE OCHOBHI
MeMOpaHHbIX MPOLECCOB TOHKOH XH-
MHYecKoH TexHoJorud. Camble mep-
Bble NPOMBILIEHHbIe MeMGpaHbl Je-
JlaJId U3 GBIUBHX My3bIpeH, KOLIOLHS,
nenaopana. Jler 30 Hazan BBISICHH-
Joch, YTO TJIEHKAa M3 aueraTta LeJ-
JI0JI03bl (M3 Hero cedyac JeaaioT
KHHOIJIEHKY) Croco6Ha mpH omnpeje-
JIGHHBIX YCJIOBHSIX NpONMYyCKaTb BOAY

U,OD[MMKM 0,001uxm

Bor ogHa M3 TexHONoOruit NPoOM3aBoACTBa
membpan ana obparHoro ocmoca, ynwrpa-
DUALTPALUMM M MUKPOHMALT PaUMM M3 ayerara
uyenntonossi. CHauana npuroToBaAfIoT Gopmo-
BOWHBLIA PacTBOpP, KOTOPLIA (UALTPYIOT, yAa-
NAIOT M3 HEro Nyssipbky BO3Ayxa (OHM MOryT
nospeguts membBpany), a 3arem Hanpasnsior
Ha (POPMOBAHME: C MOMOWBLIO PUALEPBI Ha-
HOCAT Ha spawatowmiics Gapaban (ckopocTe
BPAUIEHMS MOMHO MeHaTs). lMocne norpy-
KeHus pacTeopa, HaHecewHoro Ha GapabaH,
B OCaAMTentHyio BaHHy u obpasosanus nep-
BMMHOrO CTYAHA nieHky oraensior ot Gapa-
6ana ¥ HanpasnsioT Ha npomeiaky. Mpu stom
membpaHa ABMIHETCA MO BANMKAM Yepes CH-
CTeMbl MPOMBIBHLIX yCTpoKcTB. 3atem ee
ob6pabareiBaloT OonpefeneHHbIMM BelecTsa-
MM M cywar npu temneparype or 40 po
100°C. Yrobul membpana He kopobunacs, ee
nnoOTHO npumumaior k GapabaHwy TKaHbIO.
LUuppamu oboanaueHsi: | — annapar pgas
NPUroTOBREHHS (hOPMOBOYHOrO PpacTsopa,
2 — Hacoc, 3 — punbTp, 4 — 6ak Ans ypane-
HMA BO3AyXa M3 pacTBopa, 5 — ¢unvepa,
6 — ¢popmosounbiit  6apaban, 7 — ocapgm-
TENnbHan BAHHA, 8 — MalIMHa [NA NPOMBIBKM
membpaHbl, 9 «— MaWIMHE ANS OTBENKH MeM-
6panbl, 10 — cywmnka, 11 — ycrpokicTso ans
AePeKTOCKONMPOBaHKS.

U 3aJep>KHBaTh B3BELIEHHbIE H [axKe
pacTBOpeHHble B Hell BellecTBa.

B Hamik OHH anerartsl 1€JJTION03bI
CTaJIH [VIaBHbIM MaTepHaJIoOM JJIsl TeX-
HoJiorHyeckHux MeM6paH. [yaBHBIM,
HO JaJIeKO He €IMHCTBEHHBIM. XHMH-
YeCcKOH NpPOMBIIIJIEHHOCTbIO YXe Ha-
KOIJIEH HeOGXOAHMbIA ONBIT NPOH3-
BOACTBA Pa3HOOGpa3HblX MeMOpaH-
HBIX MaTepHaJOB C LIMPOKHM Auana-
30HOM CBOHCTB, a HayKOH cO3xaH
3ajeJ, MO3BOJSIONIHA HCIOJb30BATh
MeMGpaHHble MPOLECCH H anmnaparhl
BO MHOTHX 06/1acTAX MPOH3BOACTBA.

®HJIbTP HJ/IIH HE ®HJIbTP —
BOT B YEM BONPOC...

OTBeT Ha Hero HEOJNHO3HAUeH: H
na, H HeT. Jla — moToMy, 4TO MeM-
6paHHble anmapatbl B GOJIbIIHHCTBE
clyyaeB IpeJHa3HaueHbl, KaKk H
GuabTphl, NS pa3jesieHHsl BeLIeCTB
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MemBpaHbl AN MHKPOGHALTPAUMM, YAbT-

papuabTpauuu M o6paTHOrO OCMOCa OTAM-
HalOTCA Pasmepom nop.

Monynpounyaemoie membpansl obecneun-
BAIOT pasfesneHue CMeced Ha NosepXHOCTH
marepwana. Mix nopst HEAOCTYNHL! ANS NPO-
HMKHOBEHMA 33[EPIHUBEEMOrO KOMNOHEHTA
(A). Y obremHbix ke ¢punbTpoe u3 Gymaru
MM, CKAXEM, KAPTOHA CTPYKTYPa KaK y 8OMH-
f0Ka, ¥ pasfefneHwe cmeced NPOMCXOAMT
BCNEACTBHE TOrO, H4TO 4YacTHUbI 3ajepiKuBa-
101Ca B nabupuHTe NycToT, 06pasosaHHLIX 8O-
NOKHEMM, Chepamu MK APYTHMMH 3NeMEHTa-
Mmu TBEPAOH pasbl punbTpa (B). Tak uro ero
BPeMma OT BPEMEHM NPHXOAMTCA HUCTHTL MAK

MEeHATh.




pa3Hoii KoHcHcTeHIMH. Her — moTo-
MY, 4YTO MeXaHH3M [AeHCTBHS 31echb
HHOH.

OGbyHbIH (HIABTDP NOL06eH phiball-
KOH CeTH: MeJKasi pbi6elika yXOLHT
C BOIOH yepe3 siuefiKH, a KpymHasi
pei6a ocraercs. Ho mnpeacraBum
TaKyl0 CHTyalHIO: YJOB H3 CEeTH He
BLIHYJIH H €e CHOBA 3aKHHYJIH B BOJIO-
em. JlomycTHM NpH 3TOM, 4YTO MOH-
MaHHasi pbi6a MOYTH HEMOJBHXHA,
a y HeBoja ecTb 60pTa, 3a KOTOpbIe

€€ HE CMbIBA€T MOTOKOM BOJHI. BYJLCT y

3¢ pexTHBHLIM BTOpOH 3a6poc?

WU nma, u wer. [Ja — noromy, 4TO
o6uui ynoB craHer Gosnbuie. Her —
MOTOMY, YTO 3a6HThle pbI6GOH NepBOro
yJioBa si4YeHKH “BOLY NPONYCTAT, a
MaJbKOB HeT. YJIOB pacTeT, a Kaue-
ctBO ero nagaer. Ml HakoHel Hacrty-
IIUT TaKOH MOMEHT, KOrja HEeBOJ
CTOJIb 3aCOPHTCSI, YTO H BOAY HPO-
nyckatb He 6yner. Boixomur, ¢uabT-
pbl (HeBOJ B JaHHOM CJay4yae Mbl pac-
CMaTpHBaeM JIHIIb KaK €ro MofeJb)
HEOOXOAHMO NEePHOAHYECKH OYHILATh
oT 3a0MBILIero, JHLIHBILIEro HX pabo-
TOCIMOCOGHOCTH OCajKa.

OpHHM H3 TJIaBHBIX JOCTOHHCTB
MeM6paHHbBIX (UJIBTPOB B TOM, UTO
OHH He3abuBaemble. Mem6GpaHa B
OTJIHUHE OT (HJIbTPA pasjesieT IO-
TOK Ha [B€ COCTABJAIOUIHX, OfHA U3
KOTODLIX NPOXOJHT yepe3 Hee, a BTO-
pasi YHOCHT BellleCTBO OT MOJYNPOHH-
naemoil neperoponkH. Ha mem6pane
H BO3Jie Hee MPOHCXOAST MpPOLECCHI
MOJIEKY/ISIPHOTO YPOBHSI, MEXaHH3M
KOTODHIX Pa3HTEeJbHO OTJIHYAETCs OT
MeXaHH3Ma MaKpPOCKONHYECKHUX sIBJIe-
HHH, NPOMCXOASIIUMX MNPH OOBIYHOH
¢unbTpanyH.

BCEMOTIYLIUUHA FPAOUEHT

Bomnpoc o gBHXKYLIMX CHJIAaX MeM-
GpaHHBIX MPOLECCOB MEPBOCTENEHHO
BaxkeH. OHH MOryT G6HITb pa3HBEIMH:
rpajHeHThl (mepemajbl) AaBJEHHS,
TEMIIepaTyphl, 31€KTPHYECKOr0 H XH-
MHYECKOTO MOTEeHLHasla, BO3HHKAIO-
1IHe 1o o6e CTOpoHbl MeM6paHbl. Jlas
NpaKTHKH Haubosee BaxXHbl 6apo-
MeMOpaHHbIE MPOLECChl, B KOTOPhIX
JeACTByIOIllee  Hayajo — TpajgueHT
nNaBneHHsl. K HUM OTHOCSITCSI MHKpO-
¢unabTpauusi,  yJabTpadHIbTpPALHS,
ob6partHbifi ocmoc. [locienHuit oueHb
IIHPOKO HCMOJIb3yeTCs B T€X CTPaHax,
rjge npo6JemMa OnpecHeHHsl 3acOJIeH-
HbIX BOJA CTajla XH3HEHHO BaXKHOM.
OmnpecHHTe/bHBIE YCTAHOBKH, JAeHcCT-
BYIOILHE [0 3TOM IPHHIMIY, €Xecy-
TOYHO JalOT HacCeJEHHIO Halled nJa-
HeThl OKOJIO MHJIJIHOHA KyGOMETpOB
NIOJIHOLIEHHOH MNpecHOH BOAB, a K
KOHILy CTOJIETHSI e€e KOJHYECTBO yBe-
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JIHYHTCS O ABAALATH MHJJIHOHOB...

B Hname# crpaHe, o6aapaioiel
HaHOOJbIIMMH BOJHLIMH pecypcamu
(onun Bafikan yero crout!), npo6ie-
Ma ONPeCHEeHHs CTOUT He TaK OCTpO.
DT0 ooHA H3 NPHYHH, MO KOTOPHIM
HauGosiblilee pacNpoCTPaHEHHE MOKa
NOJTYYHJIH TPOLECChl MHKPO(QHIbTpPA-
uuH. MatepuanaMu A/ MHKPOdHIb-
TPOB OTEUYeCTBEHHasi XHMHUYecKasi
NPOMBILIIIEHHOCTb HAaJeXHO cHabxa-
eT Bce 3aHHTEPECOBaHHbIE OTPACJIH.
Ecte u pesepBel. OCHOBHOH NpOHU3-
BOJHTENb TAaKHX MaTepHasioB — H3-
BECTHOE BCeH CTpaHe MPOH3BOACTBEH-
Hoe o6penuHenne «TACMA» B Kasa-
HH.

MexaHH3Mbl TIPOLIECCOB MEpeHoca,
NPOHCXOASIUKX B JIOGBIX GapomeM-
O6paHHBIX anmaparax, JAOCTaTO4YHO
6s1u3ku. Tak yro 6e3 0co60¥ HaTAXK-
KH MOXKHO YTBepXKJaTh, UTO MeM6pa-
HBl [l yJAbTPaHJIbTPALHH, MHKPO-
¢unbTpanHH H 06paTHOro ocmoca
OT/IHYAIOTCS MpeX /e BCero pasmepa-
MH 0Gpa30BaHHBIX B HHX MHKpOIIOP.
Mewm6paHbl 111 MHKPOQHJbTPALHH,
KaK HH NapajoKcalbHO 3TO 3BYYHT,
caMmble MaKponopuctele H3 Tpex. OHH
3aJiepXKHBAIOT YaCTHIbI, pa3Mephl
KOTOPHIX HM3MepSIOTCH COTHSIMH H
THICSIYaMH aHICTPEM, HanpHuMep, 6ak-
TEPHH, TBep/ible KOMIIOHEHTh! TOHYaMH-
wux (ot 0,02 no 10 mMKkM) B3Becei
H 3MYJbCHH.

YabrpaduabTpanus — 3T, N0 BhI-
paKeHHIO OJHOr0 H3 pOAMTeNeH H
panerejeli MeMOpaHHLIX TEXHOJOTHH,
npogeccopa [O. U. [niTHepckoro,
B JeACTBHTEJbHOCTH YJbTPaMHKPO-
¢unbTpanus. Y takux meM6paH pas-
Mephl HEBHIMMBIX MOP OT HECATKa [0
200 anrctpem (0,001—0,02 wmkM).
OH# NO3BOJISIIOT OTAENHTD BHICOKOMO-
JIeKyJsipHble ~ [IPHMeCH, HampHMep
MOJIEKYJIbI GEeJKOB, OT HH3KOMOJEKY-
JNsipHBIX coenuHeHH#. Takue mpouec-
CBl y2Ke IPUMEHSIIOTCS B MeIHIIHHCKOH
NPOMBIIIJIEHHOCTH [ BBIPaGOTKH
HeGOJIbIIMX NOKA MapTHH 0CO00 4YHC-
ThIX  MEJHUHHCKHX  IIpernaparos.
BoJbline nepcnekTHBH Yy 3THX MpO-
IleCCOB BO MHOTHX OTpac/six GHoTex-
HOJIOTHH.

Hakonen, o6paTHeii ocMoc (nHa-
metp nop ot 1 no 10 aHrcTpem) mo-
3BOJIIET  OYHIAThb PpAacTBOPHl  OT
coJieH, JHCCOLHHDOBAaHHBIX B BHJE
OTZAEebHBIX HOHOB. OGpPaTHBIM OCMO-
COM MoJy4yaercsi CBepXuHcTas BOAa
AJIs1 3]eKTPOHHOR MPOMBILIJIEHHOCTH,
H 3Ta OTpacjib IJIAHHPYeT ILIHPOKO
HCIIO/Ib30BaThb 06PaTHOOCMOTHYECKHE
MeMOpaHbl [JIS 3TOH LeJH.

Oco6oe noJjioXKeHHe 3aHHMAIOT
mMeMOpaHBl JJIs1 pasjieJleHHsl rasos.
Eme B 1968 romy ujeH-KoppecmnoH-

near AH CCCP H. C. HawmerkuH
C COTPYAHHUKAMH MOJy4H/] KPEMHHH-
OpraHHyYecKHi NoJHMep NOj Ha3Ba-
HHEM TMOJIUBHHHJTPHMETHJICHIAH, H3
KOTOpOro GbUIH CHEeJaHbl rasopasje-
auTenbHbie MeM6panbl. Koraa Bo3ayx
NPOXOJHJ Yepe3 HHX, OH o6oramuiaJcs
KHCJIODOZOM TNPAKTHYECKH BJBOE —
oo 409%. Tlpu 3ToM 3HeprosaTpaThl
Ha MeMOpaHHBIX IOJYNPOMBILIJIEH-
HBIX YCTaHOBKaX OKa3blBaJHCh B MOJ-
TOpa pa3a MeHbllle, YeM Ha Jy4IIHX
KJIaCCHYECKHX KpHOreHax, NpeaHas-
HayeHHHIX JJ151 oGoraiieHHsi BO3Lyxa
KHCJIODOZOM 10 TOH 2Ke KOHIEHTpa-
IuH. A Bexb GoraThbiii KHCJIOPOLOM
BO3/lyX HEOOXOAMM H B MeJHLHHE, H
B NPOMBIIIJIEHHOCTH, HanpHMep, IJs
6osee 3¢ deKkTHBHOrO ©06GE3BpeXH-
BaHHs CTOYHbIX Boi. HyxeH u Bo3-
JLyX, B KOTOPOM COZEpXKaHHE KHCJIO-
pofa CBeJeH0O K MHHHMYMY,— JJIs
CKJIQIOB JIETKO BOCIJIaMeHSIOMHXCS
BELIECTB, a TaKXe MAJIs JyYIllero co-
XpaHeHHs1 (PYKTOB H OBOILEH.

OpHa M3 caMbiX MepBHIX rasopas-
J€JIHTENbHBIX YCTAHOBOK, CIeNaHHBIX
B nogmockoBHoM HITO Kpuorenmaur,
crajia pa6oTaTh,B XpaHHJHLIE 3HAMe-
HHUTBIX aJIMa-aTHHCKHX 16J0K. B pe-
3yJbTaTe HeXHeHUIMe MJIOAbI, KOTO-
pble paHbllle, B OOLIYHOH BO3IYIIHOH
cpene, Naxe NpPH NOHHXEHHOH TeM-
neparype U JO0CTaTOYHOH BEHTHJISLUH

XpaHHJIIHCh BCEro JBa-TPH Mecsla,

«J0XKHBAJH» 10 JIeTa.

Euie 3¢dexTHBHee MeMGpaHHOE
pasjieNieHHe ra30B, CHJIbHO OTJHYAI0-
LIMXCS [0 MOJIeKyJsipHBIM Maccawm,
B YaCTHOCTH, BhIJleJIeHHE H3 ra3oBHIX
cMmece# Bojopoaa M renusi. Mem6paH-
Hble anmnapaThl AJsl KOHLEHTPHPOBa-
HHSl BOZOpPOJAA M3 OTXOLOB aMMHauy-
HOTrO MPOH3BOACTBA yKe paboTalot,
HanpHMep, B I'POJIHEHCKOM NPOH3BOJ-
CTBEHHOM OGBeIHHEHHH «A30T».

Hrak, GapomeMGpaHHBIE NpoLEC-
Chl, B KOTOPBIX [BHXYIIEH CHJIOH
SIBJISIETCS] IPafHEeHT JaBJeHHsl, CEroj-
Hsl camble pacnpoctpaHeHHule. Ho He
eJIMHCTBEHHO ‘BO3MOXHbHIE. YueHble
YCTaHOBHJIH, HAalIpPUMep, UTO 3JIEKTPH-
yecKoe IoJie MOXKeT cleaaTh npolec-
chl o6paTHOro ocmoca 6oJee spgdek-
THBHBIMH U ceJleKTHBHBIMH. [IpH 3TOM
NPOHHIIAeMOCTb MeMOpaH /sl OXHHX
HOHOB 3aMETHO BO3pacTaer, LIS Apy-
THX JKe, HAaNpOTHB, CHHXaercs.
DJNIeKTPOOCMOHIbTPALHS, TEOPETH-
YEeCKHEe OCHOBBI KOTOPOH 3aJI0XKeHB!
COTpyAHHKaMH MOCKOBCKOrO XHMH-
KO-TEXHOJIOTHYeCKOro HHCTHTYTa
umenu J1. . MeHneneeBa, no3BoJisieT
3¢ peKTHBHO, NPAKTHYECKH IIOJHO-
CThIO pasjenaTb B MeMOpaHHBIX
annapaTax OAHOMMEHHO 3apsiXKeHHbie
HOHBL

Berep 8 naacruxosom

Bnagumup MEPKYJIOB,

DOKTOP (PH3UKO-MaTEMaTHUECKHX
Hayk, 3aseaytoLunii nabopartopuen
MHCTUTYyTa TEOPETHUECKOM

M NPMKNAAHOW MEXaHWKM

CO AH CCCP,
HoBocubupck

«Jlyume rop MOryr GbITb TOJIBKO
[OpHL..» — H elle, NoXxanay#, *KHBO-
NHCHBIE ropoja y Hx nogHoxus. Jla-
’Ke B JETHUH 3HOH 3jech npoxJja-
HO — YHCTHIH TOPHBIH BO3AYX CIIyCKa-
eTcsi C BEPIIHH B JOJNHMHBI, Harpesa-
€Tcsl COJHIeM ¥ MOJHUMAETCS BBEPX,
ycTymasi MecTo HOBOMY IIOTOKY, He-
cyuieMy cBexecTb. [IpHPOJHBIH KOH-
JMuHoHep pa6oraer GesoTkasHo. Ho
3HUMOH....

B 6e3BeTPEHHYO [IOTOLY XOJOAHbIH
BO3/IyX, CTOJb NPHATHBIA B Xapy,
npeBpaliaeT ropol B JOBYIIKY AJf
cMOra — UMPKYJAlHs Hapyllaercs,
U BBHIXJIOMHBIE Ta3bl, 83DO30JIH HAYH-
HAIOT CKAlJHBaThCSl HA AHE <IATOrO
okeaHa». ['opoxkaHaM ocTaeTcsl TOJIb-
KO C TPyCThiO NOTJSIALIBATH CKBO3b
MYTHYIO TeJieHy Ha cBepKaloluye psi-
JIOM BepIIHHBL.

QOuenb cepbe3Ha M mpofJ/ieMa BeH-
THJISIUIAM OTPOMHEIX KapbepoB, rie
JIOOLIBAIOT MOJE3Hble HCKOMaemble.
3arpsis3HeHHOCTb BO3JyXa 3/1eCb [0C-
THUraeT TaKOW CTENeHH, YTO MOpPOH
«3afpIXalOTCA» Aaxe ABHTATENH MO-
Iy4HX CaMOCBaloOB. A Beib psAaoM ¢
KapbepoM CKOJbKO YrOAHO YHMCTOTO
BO3ayXa. Kak UM BOCIMOJNb30BATHCH?

Moxer ObiTh, Y yHTaTeNel YyxKe
BO3HMKJIA T4 X€ MHIC/Ib, YTO Y aBTO-
pa,— MoCTPOHTh TPYGOMpPOBOA H Ka-
yaTh BO3AyX € rOpHbIX BepuHH? [la-
Bafite 0GCyIHM 3TO TpENJOXKEHHE.

CrnewnyaJucT OT Hero npexje BCero
DTMaxXHeTCss — €CJIH  B3fiTh  BBICOTY
npoBeTpuBaeMoro cijosi Bcero B 10 M,
TO Ja)ke OJisi CPABHHTENIbHO HeGOoUIb-
moro ropoaa (10X 10 kM) noTpe-
6yercsi B CYTKH [I€PEKAYHBATh 10° ky-
6omerpos. [lpu umelomuxca Tpy6ax
nuamerpoM 1440 MM ¥ J1aBJeHHH
BO3yxa Ha Bxoge 70 aTM (4TO BNOJ-
He JIOCTHXKHMO) TaKylo NpPOH3BOMH-
TEJIbHOCTh MOXKHO 06€CneyHTb KOM-
IPECCOPOM MOLIHOCTBIO... B HECKOJIb-
KO MHJIJTHOHOB KHJIOBATT.

Ho Tak nn yx 06fi3aTelbHO CTOJb
BLICOKOE [aBjieHHe B HalleM BO3Jy-
XOBOJie, Beib AJHHA €r0 HEeBeJHKa
H COCTABJISIET BCEro HECKOJbKO KH-

CMEJIbIE NMPOEKTLI

Cxema KpenneHus NHEBMOAPOK BO3Ayxosoja: 1 — nnactukosas Tpy6a, 2 — BaHThI,
3 — npogoneHbie pacTakKkyW, 4 — onopa.

JIOMEeTpPOB. 3agajuMcs BIIOJIHE pe-
aJbHOH MOIIHOCTBIO KOMIIpeccopa —
10 teic. kBT. Tak Kak oda paBHa mpo-
H3BEJEHHIO Mepenajna AaBJeHHH Ha
IJIOTHOCTb BO37yXa H OOBEMHYIO
NPOH3BOAHTENBHOCTDb, TO JIETKO MOJ-
CYHTaTh, YTO [OCTATOYHO H30LITOU-
Horo gamgenusi toabko B 0,07 atm,
a 3TO ja)e MeHblile, YeM B AETCKOM
BO3AYLIHOM LUAPHKE.

— Ho Torpa,— 3aMeuaer crneuua-
JIACT, YK€ MPeBPATHBIIMACA H3 CKell-
THKAa B OINNOHeHTa,— BaM MNoTpeby-
ercs Tpy6a oueHb 6OJbLIOrO AHAMET-
pa.
JelicTBUTENBHO, TIPH CTOJb MAJOM
nepenajge AaBieHUH H AjuHe Tpy6o-
npoBoja, ckaxem, B 10 kM HyXkHa
OrpoMHasi ceMHMeTpoBas Tpyba.

— Bot-BoT,— nojxBaThlBaeT oOIl-
NOHEHT,— TJle XKe Bbl TAKYI0 BO3bMe-
TE?

Ho Benb coBceM He 006s3aTe/IbHO
HCIIONb30BaTh METAJJIHYECKYIO Tpy-
6y, ee MOXKHO clles1aTh M M3 NJIACTHKA.

— Jla, Ho Takylo TpyOy Henb3s
HH 3aKONAaTh B 3€MJII0, HH NPOJIOKHUTb
MO YJHLAM FOpOAa.

Ham ysaxaembl#l cobeceiHHK 3a-
6611 0 Hebe, BO3LYyXOBOJ MOXHO Npo-

TSIHYyTh MOJOGHO TOMY, KAK Mbl IpO-
TATHBAEM JIHHHHM 3JIEKTpONEepefayH.

— Tpy6a Goaburoro fuaMerpa 6y-
JET NPOruGaThcs NOJ TAXKECThIO CHE-
ra ¥ JbAa, 1a U BeTpoBas HAarpyska
NpPEBBICHT BCe JOMYCTHMbIE MNpeje-
JIbl,— CJIBIIIHM MBI HOBOE BO3paxe-
HHe.

Yro Kacaercsl BeTpa, TO, NO-BHAH-
MOMY, B XOie IHCKYCCHH OIMOHEHT
3a6bu1 — ype3aMepHOe 3arpsi3HeHHe
BO3/yXa BO3HHKAeT HMEHHO H3-3a OT-
CYTCTBHS BETPOB. A 4TO KacaeTcs He-
cyuieit cnoco6HOCTH TpyGONpOBOAA,
TO ee MOXHO 06eCNeunThb, ecay H30r-
HYTb TpyGHl B MHEBMOADKH, ONHpalo-
HI¥ecsl Ha OTMOPH! U YKPeNJeHHkIE pac-
THKKaM (cM. 1-10 cTp. OBMIOXKKH).
Tpu aTOM BHYTPEHHEE JaBJieHHE BO3-
AyXa CO31acT MOALEPXKHBAIOLLYIO CH-
ay B 360 kr Ha noroxuslfl Merp. Toraa
Hama KOHCTPYKLHA BBIIEPKHUT
CMJIOILHOH CJIOH JibJla TOJNLIMHOH 6O-
Jee 1 cM.

Kak BuauTe, CHAa6JUTb TOPOJ HIH
Kapbep YHCTHIM BO3JAYXOM — 3ajaua
BIIOJIHE peasibHasi ¥ TEXHHUYECKH OCy-
uiecteumasi. ¥ moxer O6biTh, mopa
«OCTABHTb HEHYXXHbIE CMOPhI» M JIO-
Ka3aTb BCE JleJioM?
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TOHHBbI,
MUNN

YACHI

Anexceit MOPO3O0B,
MHKEHep
r. Opecca

Ytpom 31 neka6psi Bbl 06pPaTHAHCH
B 6GIOPO 3aKa30B ¢ Mpocb60O# J0cTa-
BUTb TOPT K NpPa3JHHYHOMY CTOJY.
JIeXXypHbIH OXOTHO .COIVIACHJICSI BbI-
MOJIHATh €€, 3amhcaj Ball ajpec.
Ho... npo6uJo gecsATh, ONMHHAALATD,
a topra Het! HakoHel nosx nepesuBbl
KPEMJ/IEBCKHX KYPaHTOB HACTYMHJ
Hogeit ron. M aumb Korma crpes-
KH MOKasaju 4YaC HOYH, MOSIBHJICS
H3psHO 3amo3/aBIuKi nocjaaxer 6io-
po. Humano He cmyuiasich, OH paxe
C HEKOTOpOH oGHAOH 3asBHJ: «JKa
HeBHIa/b, 4yTh 3ano3gal... Ho s xe
MpHHEC, YTO 3aKa3biBayH!» Brnpouew,
Kypbep MOTr Gbl OGBbSICHHTb BaM, YTO
ero «¢pHpMa» G6Ge3yKOPH3HEHHO BbI-
MOJIHWIA IJIAaHOBOE 3ajaHHe, NOCTa-
BUB Ipy3 (cHpeub TOPT) 3aKa3uHKYy.

Cayyail, KOHEUHO, BbIMbILIJIEHHbIH,
HO J[OCTATOYHO KPAaCHOPEUHBO MHJ-
JIIOCTPUPYIOLIHH NEHCTBYIOLLYIO CHC-
TeMy OLleHKH 3¢ peKTHBHOCTH paboThI
TpaHcnopTHbIX cpenctB. OHa onepu-
pyeT ABYMsl NOKa3aTelsMH — Mac-
coii rpy3a H pacCTOsIHHEM, KOTOpoOe
OH mpeojoJies B Ky30Be, TPIOME HJIH
Ha KeJIe3HOJOPOXHOH mnJaaTdopme.

dra cucreMa (Kak M Apyrue, e
NnofoGHbIE) CJOXKHAACh Ha OCHOBE
ONmbiTa MHOrOJIETHEH 3KCIJyaTalHu
tpaHcnopta. Ho cmycrss Hekoropoe
BpeMsl cpaboTas 3aKOH NMPOTHBOJEH-
CTBHSl — CHCTeMa OLIeHKH 3(PGeKTHB-
HoCcTH paGoThl TpaHCMOpPTa OKa3aJja
HEMoCpeICTBEHHOE BIJHSIHHE Ha pas-
BHTHE TPAHCHOPTHBIX cpeacTB. s
npHMepa OCTAaHOBHMCSI Ha B3aHMO-
CBsI3H OGILENPHHSATOrO y HaC NoKasa-
TeJISl «TOHHO-MHAH» («TOHHO-KHJIO-
METpbl») U TeHIEHLHH pPa3BUTUS CY-
XOrpy3Horo ¢Jora.

B 30-e rombl y Hac CTPOMJIHCH B
OCHOBHOM TPaHCMOPTHHIE cyaa ¢ ma-
POBBIMH HJIH AH3€J/1b-3JIeKTPHUECKHMH
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Ocnoenoti nokasaresb 3P@heKTUBHOCTU TPAHCNOPTHLIX CPEACT8 — «TOH-
HO-KUuAOMeTP» — GaBHO u He cay4adino nodsepeaerca kpuruke. Jleao 8 Tom,
4TO OH HUKOUM 00pPA3OM He CrOCOGLTBYET CHUNCEHUIO OBULECTEEHHbIX 3ATPAT
Ha 0ocTasky 2py3os u cobaodenue zpagura nepesosok. Kak noduepkusaiu
coserckue yuenvie I1. I'. Kyauneyos u P. H. O6pasyosa, <060t 8odurers
3HAeT, 4TO nPU MeHbuiel CKOPOCTU MONCHO IKOHOMUTL 20pro4ee, 3a ITO NOAG-
2aercs npemus, To20a Kax 3a napyuenue zpaguxa 00CTABKU MO2YT TOAGKO

noxcypurs...»

O Tom, Kakyro porb ColePaNQ OPUEHTAUUS HAULLX TPAKCROPTHUKOB TOALKO
H@ MaCCY nepese3enro20 py3a, paccKasbleaeTcs 8 CTATse, KOTOPYIO MbL nped-

AQ2aem BHUMAHUIN Hawux duraresel.

CHJIOBbIMH YCTaHOBKAaMH, coo6111aB-

HMH UM ckopocTb 10—12 y3noB, u-

cpenHeit (5—8 ThIC. IBT) BMeCTH-
mocTH. Torga 3t cyna cooTBeTCTBO-
BaJIH HaHGoJslee pacrnpocTpaHeHHbIM Y
Hac rpy3am, riaBHbBIM 06pa3oM rexe-
paJbHBIM — OT CTAHKOB [0 MELIKOB
C IIEeMEHTOM,— H TEXHHYECKOMY OCHa-
ILIEHHIO TOPTOB.

ITorpyska u pa3rpy3ka nogoGHBIX
CyJOB HETOPOIJIHBO NPOH3BOJHIKHCD C
MOMOLIbIO MOPTOBBIX KPAHOB M CYZIO-
BBIX CTpEJ, IPH 3TOM 3HAUHTEJBHYIO
YacTb I'Py30B MepeHOCH]IH paGouue-
rpy3unku. OGbIUHO YHHBepCajlbHble
cyna o6pa6arbiBaiuCh (pasrpyka-
JIHCb ¥ NMpPHHHMAJIH OYepeJHYyIO map-
THIO TOBApOB) MHHHMYM 4—5 CyTOK.
A pa3 Tak, UM Gbula H3JIHIUHA BHI-
cOKasl CKOPOCTb Ha mepexojax, Nnpo-
TSIXKEHHOCTb KOTOPBIX, KCTaTH, TOr-
na Gblia He oueHb Gosbiiod. Orpa-
HHYEHHble pa3Mepbl MPHYAJIOB H Ma-
Jible ryyGHHBI aKBATOPHH CTaPBIX MOP-
TOBBIX TOPOLOB HE MO3BOJISLIH CYy[O-
CTPOUTEJSAM MPOEKTHPOBATH KPYMHO-
TOHHaXHbIE Cyla.

B 1959 ropy mnosiBasieTcsi CynHO
«JIeHHHCKHH KOCMOMOJI» MOBBILIEH-
HOi (16 ThIC. HOBT) BMECTHMOCTH.
J st Toro uTo6Ghl YCKOPUTbL ero o6pa-
60TKY, CYIHO OCHacTuiu 22 rpyso-
BLIMH CTpDEJIaMH H TaKHM e YHCJIOM
ne6enok. HeobriuHast a5 CynoB 3T0-
ro Kjacca Typ6HHHAsI CHJIOBAasi yCTa-
HOBKa o6GecrneunBasa «JIeHHHCKOMY
KOMCOMOJIy» BeCbMa BBICOKYIO CKO-
pocThb, focTyraBiuyio 18 ysmos.

Tennoxon  «JIeHHHCKHH KOMCO-
MOJI», BCTYMUBIIMHA B CTPOH B NEPHOL,
KOrja 3HAuHTeJbHO  YBEJHUHJICS
Macwta6  HapoLHOXO3sIHCTBEHHBIX
rpy30B, IePeBO3HMbIX Ha CYyAax MOp-
ckoro ¢Jiota, KOTOpHIH C YycCHexoMm
CTaJ OCBaWBaThb H MeXAYHapoLHble
JIHHHH, TOJIOXHJ Hayajo YHHBep-
CaJlbHBIM CyJaM HOBOTO NOKOJIEHHS.
OHH OCHALaJHCh TEMH HJIH HHBIMH
TEXHHUYECKHMH HOBHHKaMH, NPH3BaH-
HBIMH BCEMEPHO YCKOPSITb BpeMsl HX
06paboTKH B MOpTax.

3a MOCJefHIOD 4YeTBepTb Beka
«YHHBEpCaJIbl» 3aMETHO YBEJIHUHIUCh
(c 8 no 16 ThiC. ABT), OCBOHJIH

OTHOCHTEJIbHO BLICOKHE CKOPOCTH, 06-
3aBeJIMCb BCSKOrO poOfa aBTOMATH-
YeCKHMH, CHCTEMaMH. Ha
HHUX MOSIBHJIHCh MOLIHblE NMOJBEMHbIE
YCTPOHCTBA, K IPHMEPY, CTPEJIbI, pac-
CYHMTaHHble Ha rpysnl Maccoi B 60 T.
TpioMbl TaKHX CyXOrpy3oB pachaxu-
BaJINCh YyTh JIH He Ha BCIO ILIHPHHY
Kopnyca. M Bce 37O, moBTOpsieM, ne-
J1aJzioch TOJIBKO AJISl TOrO, YTOGKI BCe-
MEPHO YCKODHTb NOTpPYy304HO-pPa3rpy-
30YHble ONepPalLHH, TEM CAMbIM COKpa-
THB BPeMsl HENPDOH3BOAHTENbHOH CTO-
SIHKH CYIHa B MOPTY.

K coxasenuio, najbHefimemy mo-
BBILIEHHIO 3 (EKTHBHOCTH CYXOTpY3-
HBIX CyJIOB 3TOrO Kjacca Melas HX
OCHOBHOH HejocTaToK. Peub uper o
NpPECNOBYTOH <«BCESJHOCTH» TpaH-
CIOPTOB, KOTOPLIM BCE TPy3bl (B mep-
BYIO ouepeib B HecleluHaJlH3HpOBaH-
HOH ymakoBke) no mieuy. HMmenno
OHa Bhi3BaJjla HEOGXOLHMOCTb COZEp-
XKarb B IOPTaX apMHIO [OKEpOB,
KOTOpPbIX He TaK [aBHO Ha3blBaJiH
npouie H ToOYHee — rpy3uHkHu. VimeH-
HO OHH CTDONHJH Tpy3bl, yKjaJibiBa-
JIH HX B TPIOMax TakK, KaK JHKTOBaJl
MHOTOBEKOBO# ONBIT MOPCKHX NEPEBO-
3ok. Hemasio Bpemenu yxonuio U Ha
TaKyl0 MpPOCTYI0O Ha MepBbIH B3rsif
onepauHIio, Kak repMeTH3alusi Tpio-
MOB Mepej BbIXOAOM CydHa B Mope.

A Ha pefine TOro e mopra HHOH
pas CTOsJIM NECATKH APYTHX CYXOrpy-
30B, OXHJABLIHX, KOrjga Xe 0cB0GO-
autcs npuyan. Ciioxuiach napamok-
cajibHasi CHMTyallHsl: MOpCKHe cyna
NPOBOAHJH Kyna 6oJibliie BPEMEHH B

aKBAaTODHH MOPTA, HEXEJNH B OTKPHI- '

ToM Mmope! A pa3 crosiHKa Ha peije
MOYTH HeH36eXKHa, CTOMT JIH IPOEK-
THPOBAaTb HOBbIE CYXOTPY3bl CKOPOCT-
HeiMH? He mpouie sin BBecTH HOBOE
MOHSITHE, CKa)XXeM <«3KOHOMHUECKasi
CKOPOCTb», Ha KOTOpPOH CJief0BaJjio
BOJMTb £y/la KalIHTaHaM yHHBepCaJib-
HBIX CyXOTrpYy30B.

«DKOHOMHUECKOH (HHaue roBops,
HCKYCCTBEHHO 3aHHXKEHHOH) CKOpO-
CTH» HaIlJKH 0G0CHOBaHHE, CBOAsIILE-
ecsl K HeO6XOUMOCTH KaK-TO 3KOHO-
MHTb TOILIHBO...

CoxpaHeHHI0O MOAOGHOH CHCTEMBI

cnoco6cTBoBasia M OOLIENPHHATAs
IJISi BCEro TPAHCIOPTa OLIEHKAa €ro
s¢dekruBHOCTH. Peub uaer o6 ymo-
MHHABIIHXCS BblllI€ «TOHHO-KH/IOMET-
pax» Ha 3eMJie 4 B He6ecax H «TOHHO-
MHJSIX» Ha MOpe.

[lo HEM OCHOBHLIM IOKa3aTeJieM
pa6oThl JTIO60ro TPAHCIOPTHOTO CPE-
ctBa G6blJIO MNPOM3BEJEHHE Macchl
rpy3a Ha paccrosinue. [loaTtomy BoaH-
TeJIb IPy30BHKa, MALIMHHCT TOBApHO-
ro cocraBa, KalHTaH CyJHa 3a00TH-

JIUCb Tpexae BCero O TOM, YTOGHBI

nepeBe3TH KaK MOXKHO 60Jiblile rpy3a.
Ha nepBnifi B3rasig Hemnoxo. Boub-
[Ie TOro — Takasi MOCTaHOBKa JeJa
oTBeyaja TpeGOBAHHAM, HO... Bue-
pauiHero nHsl. Benb npy 3TOM He npH-
HHMaJIoChb B pacyeT BpeMsi NOCTaB-
KH T€X HJIH HHbIX FPY30B 3aKa3uHKY.
ITo3TOMy TpPaHCHOPTHHKH [OBOJIbHO
CNOKOMHO OTHOCHJIHCh K IPOCTOSIM
Cy/[IOB H BaroHOB, 3a KOTOpbI€ pacimJia-
4KBaJOCh TrOCYAapCTBO.

TpancrnopThl yHHBepCaJbHOTO Ha3-
HauyeHHs] CTPOMJIMCh y HAC 0 H3yaJa
80-x romoB, coctaJsis 10 609 Haue-
ro cyxorpyssoro ¢.ora. CTpoHJIHCh,
MOKa MOPSIKH BIPYT HE 3aroBOPHJIH
0 HEeOGXOAHMMOCTH CPOYHO MOJEPHH-
3HPOBaTh OTHOCHTEJbHO HOBhLIE CYXO-
rpy3bl, IPUCIIOCOGHB HX [JIs1 EPEBO3-
KH MPUHIHMNHAJBHO HOBOro rpysa.

Peub uaer o koHrteiiHepax. Hanom-
HHM, YTO BrepBble «YyleCHble KyOH-
KH» COBEpILIHJIH MOPCKOE MyTellecT-
pue eme B 1959 romy. Torma mux
6bl10 HEMHOrO, Bcero 60, H pedc nmo
ATJjiaHTHKe OHH IPOZEaNH Ha nany6e
Toro xe cyxorpysa. Kcrartu, cyna
3TOro Kjacca H CTajH npoobpasamu
cnelnxa]u3UpOBaHHBIX  KOHTEHHepo-
BO30B, MPHMHAMAIOIIHX HA GOPT ThICS-
Y WITYK «YHHQHLUHPOBAHHOH Taphi».
«KoHTeliHep MOJIOXKHJI Hayajao Cepb-
e3HbIM NMepeMeHaM B cepe MOPCKHX
nepeBo30K,— OTMeuaJl aBTOP KHHTH O
mopckux noprax K. Jle6e,— HeBepo-
SITHO MOBBICUB HHTEHCHBHOCTb IPy30-
BOTO CyA0060poTa».

Heno B TOM, UTO ra6apHuThl CTaH-
NapTHbIX KOHTeHHEpPOB MOA00paHbl
TaK, 4TO KX MOXKHO OIHHaKOBO Y7106-
HO pa3MeluaTtbh Ha naay6e, aBTOMO-
GUJIbHOM TIPHLIENEe H XKeNle3HOJOPOXK-
HOH nJatdopme, HCKJIOYHTENbHO
6GBICTPO [OCTaB/IfAsl Pa3HOOOGpa3Hble
Cpy3bl, KaK FOBOPHTCSl, «OT JABEPH
1o asepu». [IpaBna, AJjst 3TOro NpULI-
JIOChb Cepbe3HO NepecTPOHTh NOPThHI,
060py0BAB B HUX CNELHaJIu3HPOBAaH-
Hble KOHTeHHepHble TepMHHaMBL. Omw-
BapTOBaBILHCh K HHM, KOHTEHHEPOBO-
3bl GBICTPO MepenpaBisioT Ha Geper
«uyfecHble KyOuKH» (6pHraja aoke-
pOB, OOC/TY>KHBAIOILLAs TEXHHKY Tep-
MHUHaJa, crnoco6Ha o6pa6oTaTh KOH-

HALU 3KOHOMMYECKMA CEMMHAP

TeHHepoBO3 cpeJHelHl BMECTHMOCTH 3a
OJHYy CMEHY), KOTOpble TYT e MOJ-
XBaThHIBAIOTCS Ha3e€MHBbIM TPaHCMOP-
TOM H HEMeJJIEeHHO OTNPaBJIAIOTCS MO
Ha3HayeHHI0. [TouTH oqHOBpEMeHHO ¢
noe3faMH H aBTOMaLIHHAMH MOPT MO-
KHJaeT U KOHTeHHepOBO3, IPHHSABLIHH
HOBYIO NaPTHIO TPy3a B «yHHOHUHPO-
BaHHOH Tape». EcrecTBeHHO, M0a06-
Hasi CHCTeMa INepeBO30K He TepIHT
gaxe MaJjeHIlnX OTKJIOHEHHH OT

JKECTKOro rpaduka, 4eTKO B3aHMO-:

yBsi3blBaioLlero pa6oTy BOJHOTrO, aB-
TOMOGH/IbHOTO, 3KEJIe3HOJL0POXKHOTO,
a TO H BO3JyIIHOTO TPaHCNOPTA.

Pe3koe cokpaleHHe CTOSHOK Cy-
OB B MOPTax NMpPHBEJO K MOSIBIEHHIO
KPYIHOTOHHAXKHbIX  KOHTeHHepoBO-
30B, pa3BHBAIOIIMX Ha MNepexonax
ckopoctb GoJee 30 y3JioB.

U 370 He Bce — KOHTeHHEpHI CTaJH
NOMeLaTh Ha TeJIeXKH, H Te GbLICTPO
BKAaTbIBaJHCh Ha CYyJHO uepe3 Jall-
MOPTHI, «BOPOTa» B HOCOBOH H KOp-
MOBOH 4acTsX, 060pyJOBaHHbiE OT-
KHIHBIMH CXOLHSIMH. Takue cyna cHa-
yajla MMEHOBalH «po-po» (OT aH-
TJIHACKHX CJIOB «BKAThIBATb — BbIKa-
ThIBaTb»), a B IOCJefHee BpeMs Yy
Hac MPUHSAJH JJIsI HUX HOBOe 0603Ha-
YeHHe: «CyZia C TOPH30HTAJbHOH rpy-
3006paGoTKoii». B HaumeM Mopckom
(J10Te mepBbie KOHTEHHEPOBO3bl MO0s-
Buauck B 1972 roapy... OnHako 3¢-
¢ eKkTHBHOCTb PaGoOThl HOBBHIX CYHOB
BCE ellle OLeHHBAETCs N0 CTapHHKE, B
«TOHHO-MUJISIX». MOXKHO mOAyMaTh,
4TO He NEeHCTBYIOT COBPEMEHHbIE KOH-
TeHHepHble TepMHHaJbl B BocTouHoM
nopry Haxomku u gpyrux nop-
rax!

Yro ke KacaeTcsi KPHTEpHEB, TO
eme 35 Jser Haszag mnpodeccop
H. I'. BuHHHYEHKO NpEeNJIOXKHJ BBEC-
TH HOBYIO <«TPAHCHOPTHYIO €IHHHILY
JNeHCTBHSI», BbIpaXKalolLyIOCsl B MpO-
H3BEJEHHH TOHHO-KHIOMETPOB Ha
CKOpPOCTb [IOCTaBKH TpPy30B B KHJIO-
merpax B uac. Toraa xe 3¢ ¢eKTHB-
HOCTb HOBOH €IHHHIBI C YCIEXOM
NPOBEPHJIH Ha MOCKOBCKON Xe€Jle3HO-
JIOPOXKHOM Y3JI€.

«TpaHcnopTHasi eauHHIA JeHcT-
BHSI» [IOCJIY>KH/1a OCHOBOH AJIfl fa/ib-
HEeAIMX HCCJIeJOBaHHH COBETCKHX
yUeHBIX, KOTOpbie CO BPeMEHeM Mpe-
06pa3oBaJii ee B «TpaH» (poH3Beie-
HHE TOHHO-KHJIOMETPOB Ha KBajapar
CKOPOCTH [OCTaBKH I'Dy30B 3aKa3uH-
Ky). Ilo pacueram cnenxasHcros, ne-
PEXOA Ha HOBBIH MoKa3aTesb 3pdek-
THBHOCTH paloThl TPAaHCMOPTHBIX
CPEeACTB CYJHT 3aMeTHO COKpPaTHTh
BpeMsi EPEBO30K, YTO, HECOMHEHHO,
3aCTaBUT BOJMTEJIeH, MOPSIKOB.H Xe-
JIE3HOOPOXKHHKOB H3bICKHBAThb KpaT-
yafiude MaplpyThl W TOYHO BhIAEp-

«OBHOBNATbL MNIOT, NONOJ-
HAA ErO BbICOKONPOUIBO M-
TEJibHBIMU SKOHOMMUYHDBIMM
CMEUMANU3IUPOBAHHBIMMU CY-
AAMM... YBENMMUYUTD OBBEM
NEPEBO3OK fPY30B B KOH-
TEMHEPAX U MAKETAX, HA JIMX-
TEPOBO3HbLIX M TNMAPOMHbDIX
CYDAXn». !

M3 OcHoBHBIX Hanpaene-
HMH DKOHOMMHECKOTo M co-
usansHoro passwrus CCCP
Ha 1986— 1990 rognt M Ha
nepwoa Ao 2000 rona

XKHBaTh rpaduk. BBenenue «rpaHa»
NMO3BOJIMT Ha MEpPBbIX NOPax yMEHb-
IIHTh, 2 B JaJbHEeHLIEM H JIHKBHIHPO-
BaTh AOPOrOCTOSIIHE MPOCTOH CYAOB
Ha peinax. YObICTPHBIIHECS] NOTpPY-
30YHO-pa3rpy304Hble Onepauud NpH-
BELYT K COKpAILEHHI0O H CKJAICKHX
noMeIleHHH (B TOM 4UHC/Ie H [ KOH-
TeHHepoOB), TeM CaMbiM YJYYlIHB
B3aHMOJEHCTBHE BCEX BHJAOB TpaH-
cnopra.

Torga J060e HapylleHHE €IHHOro
rpaguka o6si3aTENbHO OTPA3HTCH H
Ha 3apa6oTKe KOHKDETHbIX BHHOBHH-
KOB, a He Ha rocylapCTBEHHOM Kap-
MmaHe. Pasymeercsi, «TpaH» BOBCe He
maHauesi ot Bcex 6en, HO BecbMa 3¢-
(heKTHBHOE CPeNCTBO BO3JEeHCTBHS Ha
paboTy Bcex 3BeHbEB TPAaHCHOPTHOH
nenu. [TosTomy H mpucTynath K ne-
PEXOIy Ha HOBBIM MOKa3aTesb HYXKHO
yxKe ceduac.

Tak noka BbLIrNARAT MHOTMe noprThl...




B 1956 rOLY NOJIHOMOYHDBIE NPELCTABUTEJIH NMPABHU-
TEJIbCTB COUHMAJTUCTHYECKHUX CTPAH MO MHUCAJIH COT-
JIALIEHHE O CO3JAHHHU MEXIAYHAPOOLHOIO LIEHTPA
AJIsI COBMECTHBIX ®YHOAMEHTAJIbHbIX -UCCJIEJLOBA-
HHUN B OBJIACTH IAEPHON ® U3UKHU. TAK BO3HUK OBDbE-
JAHWHEHHBIA HMHCTUTYT S EPHBIX HMCCJELOBAHUN —
COKPALILEHHO OUSH.

Mbl OTO)KAECTBJIAEM ErFO C 1YBHOM, YACTO TAK H HA-
3bIBAEM, XOTS NYBHA — 3TO HEBOJIbILIONA rOPOJ MOC-
KOBCKOH OBJIACTH, TLE PACNOJIO)KEH. HUHCTHUTYT.

30-JIETHE — BOJIbLLIOA CPOK 1J11 HAYKHW HALUErO BPE-

MEHH, OCOBEHHO, ECJIH PEYb U ET O BbICTPO PA3BH-
BAIOLUUXCA ANEPHOH ® U3SUKE U ®U3BUKE 3JIEMEHTAP-
HbIX YACTHLL. YTO )XE CAEJIAHO B AYBHE 3A MPOILUE]-
IHEE BPEMS H 4YTO )XILET EE 3ABTPA?

Anaronui JIOTYHOB,
Fepoi Coumanuctuueckoro Tpyna,
suue-npesngeHt AH CCCP
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C nosHbIM MPaBOM 1 CUMTAIO Ce6st
yueHHkoM [ly6Hbl. Bo-nmepBhrix, moro-
MY YTO 51 BOCNHTAHHHK LIKOJBI aKa-
nemuka H. H. Boromo6osa, pa6o-
tawouero B OUAUN co nus ero ocHo-
BaHHf, a BO-BTOPBIX, MO€ CTAHOBJIE-
HHE H KaK YYEeHOro, H KaK PyKOBOJH-
TeJIsSl HAYYHOrO KOJIJIEKTHBA CBSI3aHO
¢ Jly6Hoii.

B 1956 romy s, TpHAUATH/IETHHH
KaHAuZaT (H3HKO-MaTeMaTHUECKHX
HayK, OblJ Ha3HaueH 3aMeCTHTeJeM

nupekropa JlaGopaTopuu TeOpeTH- |

yeckol ¢usukn OUSU akapemuka
‘H. H. Borono6osa. Takum o6pasom,
MHE  [0BeJIOCb  HENOCPEeACTBEHHO
yuyacTBoBaTh B opranusaunu O6benu-
HEHHOr0 HHCTHTYTA.

TYBHA BYEPA, CETOIHA,

Jy6Ha pommnach Ha 6ase HHcTH-
TyTa silepHbIX NpoG6JieM, BO3IJaBJisi-
BLIErOCSl  4/J€HOM-KOPpPECIOHIEHTOM
AH CCCP M. T'. MeluepsikoBbIM, H
JlaGopaTopuu BbICOKHX SHEprHH, rie
akanemHk B. M. Bekciep peann3oBsi-
Bajl CBOH DEBOJIIOLHOHHbIE HIEH MO
YCKODEHHIO  3apSI)KEHHBIX YacCTHIL.
I'pynna e TeOpeTHKOB, PYKOBOIH-
mbix H. H. Borosio6oBbeiM, cTana oc-
HOBOH HauleH J1a6opaTopHH.

[Tpo6nem, Hepa3pewieHHBIX 3amau
XBaTa/lo Ha BCeX, Hac GYKBAJbHO OK-
py*kaJja «Hay4yHasi [eJJMHa», K Mbl 06-
pabarbiBald ee, BeJOMble 3ameua-
TeJIbHbIM  y4YeHbIM, COeJHHHBLUHM
MbllIVIeHHEe (H3HKAa C OPHTHHANbHOH
CIOCOGHOCTBIO CO3/laBaTh HOBbIE Ma-
TE€MaTHYeCKHEe MEeTOAbl AJIs1 peanusa-
uuM ¢usnyeckux uped. MmeHHo B
3TH roapl B mKoae Boroso6oBa no-
JYYHIH «IyTEBKY B XKH3Hb» MHOTHE
HJIeH, KOTOpble NJIOAOTBOPHO HCIIOJb-
3yIOTCSl U CerofHs.

B To Bpems sigepHasi ¢pu3uKa me-
pexuBasa CBOeOOGPasHBbIH  «AEeMO-
rpagHyecKHil  B3pbIB» — OTKpPhLIBA-
JIACh BCE HOBblE H HOBBIE 3JIEMEHTap-
Hble 4yacTHibl. [loacunrano, uto B
NOC/IEBOEHHbIE TONbI 3TO B CPeLHEM
npoucxoauso pa3 B mecsin! Hlyruuku
Jlax<e MPHKHHYJH, YTO MPH TAKHX TEM-
nax yepes 13 ThiC. JIeT Ha HaleH nJa-
Herte OyZeT CTONBbKO Xe (hU3HKOB,
CKOJILKO K TOMY BpDEMEHH OTKpOIOT
3JIeMEHTapPHbIX YaCTHI, H TOrJa KaX-
bl M3 HHX CMOXET H3yyaThb CBOIO
COOCTBEHHYIO.

Ho myTku myTkamu, a Kak xe Bce-
TaKH HaBeCTH MOPSIIOK B OTPOMHOHM,

Yckopurens Tsmensix noHos Y-400.
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TOYHYIO €€ YHCJIEHHOCTb 3aTPYAHSAIOT-
csl Ha3BaTh Aa)ke CleLHaJHCThl, ap-
MHH MHKPOOGBHEKTOB?

B 1964 rogy amMepHKaHCKHH Teope-
THK M. Tenn-MaHH H aBCTPHHCKHH
yuenbii JK. LIBefir BbiCKa3ajii rumo-
Te3y O CyLIEeCTBOBAHHH CYyODbANEPHBIX
yacTHll, Ha3BaHHbIX KBapkaMHu. Bcero
Tpex KBapKOB JOCTATOYHO, YTOOH! CO-
6upaTb H3 HHX aJpPOHbI — 3JEMEH-
TapHblE YACTHIBI, K KOTOPbIM OTHO-
cATCSA Me30Hbl U GapHOHbI (NPOTOH,
HeiTpoH, runepoHsl). Kasasocs,
MOXKHO HAKOHEI-TO «3aKPhITb» 60JIb-
IIHHCTBO 3JIeMEHTapHbIX YaCTHI —
OHHM OKashlBajuch cocTaBHbIMH. Ho
HOBasi TEOpHSsl, €[Ba BO3HHKHYB,
cpasy xke 3auuia B Tynik. Hanomsio,

JABTPA..

4TO (DU3HKH OMHCHIBAIOT COCTOSIHHE
MHKPOOOGHEKTOB KBAHTOBBIMHM UHCJIa-
MH. OfHO H3 HHX — CIHH — XapakTe-
pH3yeT COGCTBeHHBIH MOMEHT KOJIH-
qecTBa JBHKEHHS UYaCTHIHL. Y KBap-
KOB CIIHH moJynejbi# — 1/2, u moa-
TOMY OHH OTHOCSITCSI K TaK HasblBae-
MbIM (epMHOHaM.

Il 3TOrO K1acca 4acTHIL CIpaBei-
JUB  (QyHAAMeHTaJbHb!l  NPHHLHI
[Taysiu, coryiacHO KOTOpOMY ABa dep-
MHOHa HE MOTYT HMeTb OJHHAKOBbIe
HaGOpbl KBAHTOBHLIX uHcesa. B kBapko-
Boll Teopun «3amnper [layau» Hapy-
maJjcs. s o6bsiCHEHAs] CO3AaBLIe-
rocsi [OJIOKEHHS TEOPeTHKH Jesaju
caMble HEOXHIAHHbBE, HO, YBhHl, He
y6equTebHble TpeiNoa0XKeHHs.

Pasranka npuuiia u3 Jly6uel. Hu-
koJait Hukonaesuu Borono6os ¢ yue-
HMKAMH BBIIBHHYJ Hel0, C MOMOILbIO
KOTOpO# yAasoch BechMa IMPOCTO H
3JIETAaHTHO YCTPaHHTb BO3HHUKILEE He-
nopasymenne. OHH TPeATONOXKUIL,
4TO KBApKH 06JafaloT ellle OIHHUM
KBAHTOBBIM YHCJOM, KOTOpOE I03XKe
Has3BalM <«lBeToM». Pasymeercd, HH

O KakKoM peaJbHOM LBeTE pEYb He'

HAET — MHKPOYacTHIA [10 CBOUM Pas3-
MepaM MHOrO MEHblle JJIHHBl CBETO-
Boi BosHBL. Ho Bce-Taku «uBeTa»
KBApKOB — CHHHIl, KpacCHBIH, XeJ-
ThIli — JOBOJIbHO JIIOGOMBITHO CBS-
3aHbl C ONTHKOH.

Jeno B TOM, YTO TPH 3TH ILBETA,
cKJaAblBasiCb BMeCTe, KOMIEHCHPYIOT
Ipyr ApPYyra. AJpOH JIHIIEH <IBETa»,
a KBapKH, COCTaBJSAIIOIHE €ro, IBeT-
Hble. B3siB TpH pa3HOLBETHALIX KBAP-
Ka, Mbl NOJYyYHM 6ecuBETHYIO YACTH-
1y — GapHOHBl H COCTOSIT POBHO H3
Tpex KBapkoB. Me30Hbl e 06pa3oBa-

HA NEPEOHEM KPAE HAYKM

Hbl KBADKOM H aHTHKBapKOM, a NOTO-
My TOXe 6ecLBETHDI.

[Tonauany B runoredy Boromo6o-
Ba MHOTHE (PHU3MKHM MPOCTO HE MOBe-
PHJIH, OTHECJIHCh K HeH CKEeNTHYEeCKH.
Tenepb TpPyAHO pa)ke NMpeNCTaBHTh,
Kak Gbl Mbl CMOTJIH OGOHTHCH 6e3 Hee.
Hanpumep, B OCHOBe COBpEMEHHOM
TEOPHH CUJIBHBIX B3aHMOJEHCTBHH
YacTHI — KBAHTOBOH XPOMOJHHAMH-
KH — JIEXKHT BBefleHHoe B Jly6He mo-
HSATHE IIBeTa KBapka. bousee ToOroO,
NpeacTaB/eHHe O IBETHHIX KBapKax,
Kak O (yHOaAMEeHTa/JbHbIX KHPIHUH-
Kax MPHPOAbI, CYLECTBEHHO MOBJIHS-
JIO Ha pa3paboTKy BaKHeHIIEeH HAeH
COBpeMeHHOH HHU3HKH. S HMelo B BULY
Benukuil cMHTE3 HJIH, KaK ellle TOBO-

yacTul, (aHIVIHACKOE, CJIOBO <«IJIO»
o3Hauaer kieit). bosee Toro, y riioo-
Ha [BOWHOH LBET, OH AaHHYJHDYeT
OJHH LIBET y KBAapKa H CO31aeT ApY-
roii. TeopeTHkH roBOpAT, UTO 3TH Yac-
THILbl UIMEIOT I[BET H aHTHI(BET, MOKa-
3bIBafICh TO B OIHOH MIIOCTAaCH, TO B
JpYyro#.

IyooHbl, KaK U KBapKH, B CBOOO-
HOM COCTOSIHHH, BHIHMO, He CyLIecCT-
ByloT. Ho onsitb-TakH, Kak H KBapKH,
OHH MOryT 06pa3OBbIBATH UYACTHIHI,
Ha3biBaembie [J10607aMH, CB@ero
poma crycTku «kaesi». [lepsble KaH-
IHUAAThl B II0G0Jbl HELaBHO GbLIH
o6GHapyxeHbl Ha yckopureJe B [Ipor-
BHHE.

XoTsi Mbl roBopusnd o [lyGHe, s

Cnextpometp APEC, npegHasHayeHHbI ANns NPOBEAEHWS WCCNEAOBAHMN MO NpOrpamme
o6HapyskeHns peaKnx paci AR08 HacTMy.

psit, Beankoe o6besuHeHne — 06-
[LYI0O TEOPHIO BCEX OCHOBHBIX CHJI
IPHPOABI: C1aGoro B3aHMOACHCTBHSA,
NPHCYLIEr0 BCEM YaCTHLAM MHKDO-
MHpa, CHJIBHOIO — OTBETCTBEHHOrO,
CKaxeM, 3a KpemnkKylo yaKOBKy dac-
THI| aTOMHBIX fiAep, H BCEM 3HAKOMO-
rO 3JeKTPOMAarH1UTHOrO.

Ecny nosiBUTCH BO3MOKHOCTb CBSI-
3aTh BCe 3TH BH/bl CHJl H NPHCOEIH-
HHTb K HAM obliee 1Sl Bcell MaTepuu
TATOTEHHE — IPAaBUTALHIO, TO HABEP-
HfKa MPOM3OHUAET HCTHHHBLIA NepeBo-
POT He TOJILKO B Hayke, HO U BO BCeH
MIpaKTHYECKOH 1esITeJbHOCTH YeJoBe-
ka. BcmoMHHM, KaKO# pe3KH# TOIYOK
Jaji TeXHHKe 3HAMEHUThle ypaBHe-
HHA MakcBenja, B KOTOPbIX CIIeNUCh
BOEJHHO 3JEKTPHYECTBO H MarHe-
TH3M. A 31echb NMpeABHAUTCS elHHe-
HHE BCEX CHJI MPHPOIBIL.

Hano ckasatb, 4TO NOHSITHE IiBe-
Ta, npeasoxentoe H. H. Boromwo6o-
BbIM JJii KBAapKOB, paclOpOCTPaHH-
JIOCh H Ha 0oco6ble YaCTHIIH TJIOOHHI,
KOTOpbIe, 110 COBPEMEHHBIM PEACTaB-
JIeHUsIM, KakK Obl CKJIEHBAIOT KBAPKH,
HaXO[SILHECS BHYTPH 3J€MEHTapHbIX

Kak BHAuTe, ymoMsinya [lpoTBHHO,
yckoputeab MIHCTHTYTa (QH3HKH BHI-
cokux snepruii (MPB3). U ne cay-
yaHo. -

ITOT HHCTHTYT MOXKHO B KaKo¥-TO
Mepe CYMTaTh JOYEPHHM HAYYHBIM
yupexnesnem Jly6Hb. MHoOrue ero
COTPYAHHKH BBILJIH H3 JIy6HbI, Kak
# 1 caM. OnbiT L y6Hbl MollIe] HAM Ha
nosib3y, Tak uyro, cosfaBasg B 60-e
rofibl HOBBIH HayuHbH ueHTp B [Ipor-
BHHE, Mbl Y€ Y4YUTLIBAIH BCE ILJIIO-
cbi ¥ MHHYCHI J1yGHBI.

91 Bce Bpems roBopun o [ly6ue B
MpOLUeAlIeM BpPEMEHH, MOCKOJbKY
peub 1Jia O MepBHIX FOfax 3TOrO Ha-
yuHoro umeHtpa. Kak e oxapakre-
pH30BaTh €ro Cerofus?

KpynHe#muii siiepHbld LEHTP, He
UMeolIUH# B MHpe aHaJoroB IO Npo-
¢uno paboT M HACHIMEHHOCTH YHH-
KaJbHbIMH YCTAHOBKAMH, NOJJHHHASA
KY3HHMLA KaJpoB (DH3HKOB KaK HalleH
CTpaHbl, TaK H APYrHX COLMAIHCTH-
4eCKHX FOCYyAapcTB — BOT YTO TaKoe
JlybHa ceroaHs. 7 O

Bropoit [ly6Hbl B MHpE HET, H 3THM
MBI COPILHMCSI.
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Anunac DHTPANLIO
(Pecny6nuka Ky6a),
suue-aupektop OUAU

HelHewnu#i rop io6GuaedHbIH He
tTosibko 151 Jy6ubl. PoBHO 75 Jser
Hasan D. Pesepdopn oTkpbl1 aTOM-
Hoe sapo. Ot sTol maThl H BejeT OT-
CYeT HCTOPHUS sIEePHOH (U3HKH.

HoBass o6nactb ¢u3ukH 6bICTPO
npuB/ekaa K cebe Bceofllee BHHMA-
Hue. [IpuunHa 3Toro, ¢ OLHOH CTOPO-
HbI, B TOM, YTO filepHasi GHu31Ka H3y-
yaerT (pyHZaMeHTaJbHble 3aKOHOMep-
HOCTH CTPOEHHS BellecTBa, CTOJb
Ba)XHble [1Jii NMO3HAHHSA MNPHPOAbl B
L/eJOM, a C JpYrod — oHa Tray60oKo
BJIHSIET HA BCE €CTECTBEHHbIE HAYKH H
B KOHEUHOM CueTe Ha TeXHHYeCKHH
nporpecc.

Ho nns sddexkruBHOro pasBUTHA
McCleJOBaHHH B 006/1aCTH (PH3HKH
3JIeMEHTAPHBIX YaCTHI H aTOMHOro
sifpa Tpe6GyloTcs 3HauyHTeJbHblE Ma-
TepHa/bHble 3aTpaThl U KOHLEHTpa-
IUS] YCHJIHH GOJIbUIMX HaYYHBIX KOJI-
JgekTuBoB. [Ipomiu Te BpemeHa, Kor-
Jla 3KCnepHMEHTaTOPbl MOIJIH AEHCT-
BOBaTb B OJJHHOYKY H CTAaBHTb OIbITHI
METOZOM «Cypryya M 6eueBKH» —
o6opy1OBaHHe [J SIAEPHBIX HCCJe-
JIOBAHHH C KaX[bIM FOAOM CTaHOBHT-
Jloch Bce 6oJjiee CJIOXKHBIM, FPOMO3/]-
KMM M poporocrosimiuM. Hanpumep,
NepBbll LHKJIHYECKHH YCKQDHUTEJb,
nocrpoeHHbidt B 1931 roay, pasroHsii
npotoHsl 10 3Hepruu B 1 MsB. Ero
JHaMeTp COCTaBJfJ Bcero 25 cm.
Hamw xe, ny6HeHCKH# cuHXpoda3oT-
pPOH, 3aHHMaeT OTHeJbHOe 3IaHHe.
Jla 4 CTOHMOCTb OJHOrO OmNbITa,
MOCTaBJ€HHOrO Ha YCKOpHTeJe, He
HIET HH B KaKOe CpaBHEHHE C 3aTpa-
TaMH Ha 3KcnepHMeHThl Pesepdop-
na. He kaxpoe rocynapcTtBo Moxer
MO3BOJIUTh cebe TaKylo «POCKOLIb»:
MOCTPOUTb .COBPEMEHHbIH  YCKODH-
Tesib. IMeHHO MO3TOMY H cO3aaloTCs
MeXAyHapoJgHble HayuyHble LEHTpHI,
o6beaHSAIOLIME  YCHIHS ~ MHOTHX
CTpaH. :

E>XerogHo Ajisi COBMECTHBIX Hay4-
Hboix pa6or B OUSH npuesxaer 60-
Jiee TBICSIYH CHeHaNHCTOB 6PAaTCKHX
CTpaH, H OKOJIO MATHCOT 1yOHEHCKHX
yUYeHbIX Bbie3)KaeT B HallHOHaJIbHbie
HayuHble LEHTPbl 3THX TOCYAapCTB.
JuTeNbHYIO MPaKTHKY B Jaboparto-
pHSIX Halllero HHCTHTYTA YKe IPOILJIH
60Jiee YeThIpeX ThICAY yyeHbIX H HH-
XKeHepoB cTpaH couuanusdma. Okojo
CEMHCOT 3ALIMTHJIH KaHAHIAaTCKHE H
JIOKTOPCKHE Jaucceprauuu. Muorue
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BO3IVIaBHJIH y ce6sl HAa pOAMHE KPYII-

‘Hble HCCJI€I0BATEJ/IbCKHE KOJIJIEKTH-

Bul. Tag, B OMSIM paGoranu Yoino-
rud L[3p3n — HblHe npe3ugeHT Aka-
neMud Hayk Mouroabckoit HapogHo#
Pecny6auku, Hryen Oue Tu — Mu-
HHCTp BbICLIErO H cpeiHero o6paso-
BaHusi BrerHama. Eule oxuH BbeT-
HaMCKHH yueHbIH, BOCNUTaHHHK J1y6-
Hbl,— Hryen Ban Xbey — npe3ujeHr
HaununoHanbHOro 1eHTpa HayuyHbIX HC-
cJefoBaHHi cBoell cTpaHbl. BoiBuine
suue-aupektopel OWSU npodeccop
MeuncnaB CoBHHCKM ceduac mnpen-
cenarejb AreHTCTBa MO HCNOJIB30Ba-
HHIO aTOMHOH 3Hepruu. Ilosbmiu, a
JeACTBUTE/IbHBIH u/eH AKageMHH Ha-
yk Benrpun exe Kuimr — 3amects-
teab aupekropa HWHcTuTyTa (QH3H-
YyecKHX HccjenoBaHuH B Bynaneuire.

Kpome mnoaroToBKH KajapoB, Mbl
OKa3blBaeM H NPaKTHYECKYIO [TOMOLIb
Pa3BUTHIO HaLHOHAJBHBIX HCCJENO-
Banuil. Tak, nasg BpetHama cKoHCT-
PYHPOBAaH H MOCTPOEH IHMKJIHYECKHH
YCKOpHTEJIb  3JIEKTPOHOB — MHKPO-
TPOH.

HasoBy suumb omHy uudpy — ce-
ronus 989% Bcex Hayuubix Tem OUSAU
NPOBOJHTCS C yYaCTHEM yUeHBIX pa3-
JIHYHBIX CTpaH.

OUSHN — opuH H3 KpyHMHEHIIHX
MHPOBBIX HayuyHbIX LEHTPOB. Bosr-
JIaBJISIeT ero BbIAIOIHHCS MaTeMa-
THK H (HU3HK-TEOPETHK aKaleMHK
H. H. Boro.11060B. 31ech B LI€CTH Ja-
60paTOPHSAX-HHCTHTYTAX Npe/cTaBJe-
Hbl NPAKTHYECKH BCe HaNpaB/eHHs
HCC/Ie[IOBAHHH  CTPYKTypBl  Mare-
PHH — H TeOpeTHYeCKHe, M 3KcIe-
puMeHTaJbHble. O 3HauMMOCTH pa-
60T HHCTHTYTa, Moxanyh, HauboJsee
KPacCHOPEYHBO- TOBOPHT TOT (aKT,
4yTo HMeHHO Jly6He nNpHHAMJIEXKHUT
MOJIOBHHA BCeX 3aPerHCTPHPOBAHHBIX
B CCCP otkphiTHil B 06J1aCTH sigep-
HOH (u3uku. B pacnopsikeHHH Ha-
IIMX YYeHbIX YyHHKaJbHble (U3HYe-
CKHe YCTaHOBKH, HMelOlllHe DeKOpJ-
Hble mapamerpbl.. CkaxeM, JlaGopa-
TOPHS SIl€PHBIX peaKLHH, PyKOBOIH-
Mmasi akagemukoM I'. H. ®aepoBbiM,
BeJeT HCCJeJOBaHHS HAa OJHOM H3
JYUIIHX B MHpE YCKOPHTEJe TsXKeJblX
noHoB ¥Y-400. iMeHHO Ha HeM GblIH
CHHTE3HPOBAHbl IIECTh HOBBIX 3JI€-
MEHTOB, KOTOPHIX paHblle He GbuIO B
Tabauue MeHaeneeBa.

B JlaGopaTtopuu HeHTPOHHOH ¢H-
3UKH paboTaloT He HMelolHe aHa-
JIOTOB B MHPOBOH NMPAaKTHKE HMITYJIbC-
Hble PeaKTOPbl — HCTOYHHKH HEHTpO-
HOB, CO3JaHHble MO PYKOBOACTBOM
nepBoro aupektropa OUFU uneHna-
KOppeCINoHAeHTa AH CCCP
L. HW. BuoxuHUeBa M aKajleMHKa
U. M. ®panka. Pu3uku JaBHO HC-
N0JIb30BaJIH sepHble peaKkTopbl B
KauecTBe HCTOYHHKA HEHTPOHOB il
pas/iMuHbIX 3KcnepumeHToB. Ho mpu
3TOM MOJIy4aJsicsl MOCTOSIHHBIA BO Bpe-
MEHH, CTalHOHAPHLIH MOTOK HEHTpO-
HOB, a yueHbIM 3auacryio Tpe6oBa-
JIHCb TOTOKH HECTalHOHapHblE H 60-
Jee MouHble. B 1955 rony . U. Bao-
XHHIIEB TMDPENJIOKHJ HAEI0 HMIYJbC-
HOTO peakTopa, B KOTOPDOM B aKTHB-
HYI0O 30HY NEpHOAHYECKH BBOLHTCS
ypaHoBbIH BKIaabiul. [Ipu 3TOM noToK
HEHTPOHOB pe3Ko Bo3pacTraer. 3a-
TeM, KOrja BKJafblll {IOKHAAET akK-
THBHYIO 30HY, HHTEHCHBHOCTb NOTOKa
BO3BpalllaeTcsl - K CTallHOHapHOMY
3HaYeHHIO.

[lepBbiii ©MIYJIbCHBIH peakTop Gbli
sanyueH B Jly6He B 1960 romy. Ceii-
yac B OMSIH coopykeH HOBBIH MOLL-
Hbli HMNyJbcHbIH peakTop WMBP-2.
OH BbiBeJleH Ha CPENHIOI MOIIHOCTb
2 MBT npH yacToTe 5 HMNYJIbCOB B
ceKyHAy. BemnunHa mortoka HeiTpo-
HOB B HMIyJbce gocturaer 10'® wac-
THIL C KBaJJpaTHOTO CAaHTHMETpA B ce-
KYHLYy. DTO peKopj AJsi HCCJIeNOBa-
TeJbCKHX peakTopoB. Bousbuie Ha-
JeX/bl CBS3BIBAIOT YUYEHbIE H C CO3-
JNlaHHEM YCKODHUTEJIsI- HHIKeKTOpa
JINY-30. Beox ero B CTpo# MO3BOJHT
O6beIMHEHHOMY MHCTHTYTY CTaTh
KpYNMHeHALUIHM LEHTPOM HCCJIeJOBAHHUH
0 HEATPOHHOH (U3HKe. 31eChb MOXK-
HO 6yleT BBHINOJHATH JIOGble 3KcIe-
PHMEHTbl C HEHTPOHHBIM H3JyueHHeM
B auanasone sHepruii or 107 no
107 3B. :

Uro ke KacaeTcsi CHHXpodasoTpo-
Ha — OCHOBHOIO HHCTpyMeHTa Jla-
60paTopHH BBLICOKHX 3Hepruil (au-
pekrop akagemuk A. M. Bannuu), 10
€ro posib B Pa3BHTHH HayKH TPYAHO
nepeoueHnuTb. Pa6oThl Ha 3TOM yCKO-
pHTesNe 3aJIOXKHJIH OCHOBBl HOBOrO
KPYIHOrO HAayYyHOTO HanpaBJIeHHS —
PENATHBHCTCKOH silepHOH (HU3HKH,
H3yvaioled IMoBeleHHe aTOMHBIX
silep TNpH CKOPOCTSIX, CPaBHHMBIX
CO CKOpPOCTBIO: CBETa. ;

3nech Heslb3si HE OCTAHOBHTBCS Ha
TECHOH CBSI3H 3KCHEpPHMEHTaJbHbIX

pab6or c¢ Tteopernuyeckumu. Ceifiuac -

Bpsil, JIH MOXHO HaHTH ueJoBeKa,
KOTOpLIH Gbl HE CJIbIIIAJ O KBAPKaX —
Cy6bAIEPHBIX YAaCTHIIAX, H3 KOTOPhIX
COCTOSIT NPOTOHbI, HEHTPOHBI H DS
ApYrux 3JjiemeHTapbix yacruu. Oc-

HoOBoOnoJsiaraioupe pa6oTbl Ay6HEH-
CKHX TEODETHKOB BO MHOIOM CIIO-
co6CTBOBA/NM CO3JAaHHIO H pa3BH-
THIO KBaHTOBOH XPOMOAHMHAMHKH —
HayKH, ONHCHIBAIOILEH CHJbHbIE, KaK
rOBOPAIT (DU3HMKH, B3aHMOAEHCTBHS.
ViMeHHO 3TH B3aHMOJEHCTBHSI CBS-
3bIBAIOT 4YacCTHIbl B aTOMHOM SIZDE,
KBAapKH B [POTOHE HJH, CKaXeM,
HeliTpoHe. Tak BOT, 3KCIIepHMEHTaJb-
Hble MOATBEPKAEHHS HEKOTOPbIX MO-
JIOXKEHHH KBaHTOBOH XPOMOAHMHAMH-
KM MOJyuyeHbl Ha HalleM CHHXpoda-
30TpOHeE.

FOHSIIOIIEe YAaCTHIbl, CO3JaeTcsl He
BHELIHHM HCTOUHHKOM (31ech Bce
BO3MOXKHOCTH NPAKTHUECKH YXKe HC-
yeprnaHbl), a BO3HHKAET B pe3yJbTa-
T€ B3aHMOJEHCTBHSI TPYNNbl YCKO-
pAEMBbIX 4YaCTHL C ApYyrod rpynmo
3apanoB. Hcnoabayiorcsi, Tak cka-
3aTb, «BHyTPEHHHE pe3epBbI». Y CKO-
pAIOLIEH TpPYyNNoOH SBJSETCS 3JEKT-
ponHoe koubuo. [logcyeTsl moka3ssbl-
BalOT, YTO MO CBOMM pa3MepaM KOJi-
JIEKTHBHbIE YCKOpHUTEJNH OYyayT cCy-
IIECTBEHHO MeHbllle, YeM HbIHE Cy-
IIeCTBYIOIIHE.

S

B nccnepoBaHMsXx MEeXaHM3MOB peanum‘i C TAXKeNbiIMH MOHaMM NPHUHMMAEIKOT yyacTue cneyma-

nuctel u3 AP, YHCCP, CCCP.

Ho B 6ynymem rogy cuuxpogaso-
TPOHY HCIIOJIHUTCH TPHAUATH JeT.
Hacrana nopa pekoHcrpykuuu. s
MOBLIIIEHHS] 3HEPTHH pa3rOHAEeMbIX
YacTHIl MpEeANoJaraercss 3aMeHHTb
CYILLECTBYIOLLYIO MArHUTHYIO CHCTEMY
YCKOpHTEJISI Ha CBEepXNPOBOASLLYIO.
Y Hac yxe co3JaHa JeHCTByOLLas
MOJeJib, Ha KOTOPOH oTpabaThlaloTcst
NpHEeMbl 3KCIUIyaTalHd CBEPXIpPO-
BOSIIIHX YCKOpHUTEJIeH, NMOCTPOEH re-
JIUEBBI OXHXHTEJIb. B HbIHeUIHeH
NATUIETKE paboThl 10 MOAEPHH3AIHH
cuaxpodasorpoHa OynyT 3aBepiliue-
HBbI.

3akaHuHBasi pa3roBop 06 YCKO-
pHTeNsX, YIoMsiHy, uTo B JlyGHe pas-
paboTaH HOBbIH METOA YCKOPEHHS
3apsiKEHHBIX YaCTHI, — KOJJIEKTHB-
Helii. CyTb ero B TOM, YTO NoJe€, pas-

2 «TexHuka — moaonexu» Ne 8

OueHb Ba)HO, 4TO [ESITEJIbHOCTHb
yueHblx OGbeIHHEHHOrO0 HHCTHTYTA
He OrpaHHYHBaeTCsl paMKaMH UYHCTO
HayuHblx 3agady. Ha 6ase Hamux
¢dyHoaMeHTaJbHBIX  HCCJIEOBaHHH
BBIMOJIHEH H PSI NMPHKJIAaHBIX paGoT
B MeJHIHHE, TEeOJIOTHH, OHOJIOTHH,
MaTepHaJ/JOBeJeHHH, SKOMOTHH U APY-
rux obsactsix. HasoBy aump Heko-
TOpble H3 HHX.

JTO mnpexiae BCEro Co3LaHHE H
BHeJpeHHe siepHblX ¢uabTpoB. CoB-
MecTHO ¢ MeauuUHHCKOH aKazeMuei
Hayk ['JIP uner paspaGorka pamuo-
(apMaleBTHYECKUX MpenapaToB AJsi
JOMarHOCTHKH 3/10KaUeCTBEHHbIX OIy-
xosied. B mHpokux mMacurabax HCIbl-
TaH METOJ MarHUTHOH 06paboTKH MOo-
CEBHBIX KYJbTYD, HABLIHH TMOJIOXKH-
TeJbHble pe3ysnbraThl. Ha wummysbe-

Hom peakrope UBP-2 BenyTcs uccae-
[IOBaHHUS1 MO pafHOGHOJIOTHH, Fe0JIO-
TMH, MaTepHaJoBeJeHHIO.

Bot Bkparue 10, ¢ uem Jly6Ha npH-
1Jla K CBOeMy TpHAUATH/IeTHIO. YTo
e JKIeT HalHX (U3HKOB 3aBTpa?

B KomniekcHOH mporpaMMe Hayu-
HO-TEXHHYECKOro Inporpecca cTpaH —
useHoB COB BbieneHbl MPHOPHTET-
Hble HanpaBJeHusi. CBOH BKJIAJ B HX
peanM3aliMi0o MOT'YT BHeCTH H Ja6o-
partopuu [ yOHbl. IDTO OTHOCHTCS
npexjie BCEro K aTOMHOH 3HEpPreTH-

ke. HHdopmauus, nonyuaemasi B

OWUSIN, nepenaercs B LEHTP MO s1AEP-
HbIM JaHHbBIM H HCHOJb3yeTCs IIpH
pacyetrax peakTOpOB H ADYTHX sLep-
HBIX YCTAHOBOK. laK Kak Co3faHHe
HOBBIX NPHGOPOB, MaTEPHAJIOB H TeX-
HOJIOTHH HEBO3MOXXHO 6e3 COBpPEMEH-
HbIX (yHLAMeHTaJbHbIX HCC/ef0Ba-
HHH, TO 3TO NO3BOJIAET AyOHEHLaM
CTaThb NpPSIMBIMH YYacCTHHKAaMH pas-
BHTHSl M [PYrHX NPHOPUTETHBHIX Ha-
npaBneHdd KommJiekcHOH nporpam-
MbI.

B HayuHo#i mporpamme O6benu-
HEHHOro HMHCTHTyTa Ha 1986—
1990 roael, mpunsitoii Komurerom
[TonHOMOUHBIX IlpencraBurenei
ctpaH — yuactiun OUSIH, npenmyc-
MOTPEHO ILIHPOKOE pa3BHTHE Teope-
THYECKHX M 3KCIIEDHMEHTAJIbHbIX HC-
cJef0OBaHHH, NpHYeM OfHA nfATas
BCcex pa6oT OyeT HMeTb NpPHKJIaLHOH

xapakrep. B HMHcTHTyTe maanupyert-

Cs1 BBECTH B CTPOH HECKOJIbKO HOBBIX
YCTAaHOBOK: MAarHHUTHLIH CHEKTPOMETP
JUISI HCCJIeJOBaHH sl KBapKOBOH CTPYK-
TYpbl BELL€CTBA, KDYNHOMACILTAaOHYIO
ycraHoBKy «HeliTpHHHBIH meTeKTOp>,
co3pnaBaeMylo coBmectHo ¢ MHCTHTY-
TOM (H3HUKH  BbICOKHX  3HEpTHH
(CCCP), LleHTpa/ibHbIM HHCTHTYTOM
¢u3nyeckux HcciaenoBaHuin (Benr-
pusi) U MHcTHTyTOM (H3MKH BBHICO-
kux sneprust (I'IP), komniekc «Me-
yeHble HEHTPHHO» M ApYTHE.

Paspa6artbiBaeTcsi H NepPCHEKTHB-
Hasi nmporpaMma pas3BUTHS HHCTHTY-
Ta 10 2000 roga. B He# HaxomsiT OT-
paxkeHHe BaXxKHeHIIMe 3afayH, MOC-
taBjeHHbie XXVII cwesgom KIICC,
Cbe3JaMH KOMMYHHCTHYECKHX H pa-
6ouux naptu# OGpaTCKHX CTpaH, OC-
HOBHble HampaBJeHHs1 KoMmiuiekcHo#
IPOrPpaMMBl.

MOoXHO C yoOBJIETBODEHHEM CKa-
3aTh, uto AesrTeabHocth OUSIH, noct-
pOeHHasl Ha JIEHHWHCKHX NpPHHUHIAX
HHTEPHAIlHOHAJBHOH COJIHJAPHOCTH
H PpaBHOIPABHOrO COTPY/IHHYECTBA,
JlaeT He TOJbKO BbIJAlOLHeCs Hayu-
Hble pe3yJ/bTaThl, HO H BHOCHT CBOH
BKJIaJl B yTBEPXKAEHHE BBICOKHX ITPHH-
LUNOB 60PbOLI 32 MHP H COLIHAJIBHBIH
nporpecc.
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Buranui JIYKMY, :

AOKTOP MEAMLMHCKMX HayK,
naypeat locynapctBeHHOM npemuu,
3aBeAyoWMUi OTAENOM
runepbapuUecKon OKcCHMreHaLmm
1-ro MOCKOBCKOro MeaMLUMHCKOro
MHCTUTYTa MMeHn U. M. CeueHoBa

«)Ku3Hb 6e3 KpOBH» — TaK Ha3bhl-
Bajach CTaThsi, ONYGJIHKOBaHHAsl B
60-x rogax B OQHOM M3 MOMYJSIPHBIX
XXYpHa/NOB ToJJIaHACKHM y4eHbM Bo-
pama. Tam miia peub 0 €ro 3KCHepH-
MEeHTe, KOTOphIfi CTaJ OCHOBOH .Jisi
CO3/1aHHs1 HOBOrO JleueGHOro MeTona
runep6apHuecKon OKCHIeHall HH
(FTBO) — HacbllleHHs  OpraHu3Ma
KHCJIOPOJIOM MOJ HaBJIEHHEM.

[TomoneITHYIO CBHHBIO, Y KOTOPOH
YPOBEHb reMmorjo6HHa 6bL1 HCKYC-
CTBEeHHO cHHXeH 10 0,4% (mas 3Toro
4acTb ee KPOBH yJaJIWJIH, a OCTaBLIY-
10Ccsl pa36aBHJIH CHHTETHUECKHM 3aMe-
HuTeseM), Bopama nomectun B Ga-
poKaMepy, - Kyia MO [aBJeHHEM
3,5 atM. B TeueHHe 45 MHH mopaBa-
JIH YHCTBIA KHcJopox. Bee 310 Bpems
>KHBOTHOE NPOROJIKAJO0 XKHTb. [Toue-
my? Bexb npoueHT remor/io6HHa B
KPOBH Gbl1 HHYTOXKHO MaJ, a HMEH-

HA JIEYEHHE —
B BAPOKAMEPY

Tak sbirnagur 6apokamepa ans nposege-

HMS runep6apuyecKof OKCHreHauMM.
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HO OH SIBJISIETCH IJIaBHBIM MOCTaBILLH-
KOM KHCJIOpOla OpraHaM H TKaHSIM.
OTBeT Ha 3TOT BONPOC yYEHbIE CMOTJIH
JaTh N0O3Ke, KOrja BIVIOTHYIO NMPHUC-
TYNHJIH K HCCJIEL0BAaHHIO BJIHSHHAS yC-
aoBuii IBO Ha opraHu3M yesOBeKa.
Oxkasajioch, 4to B 6apoKaMepe KHCJIO-
PO, HaxXOASIUMHCSA MON HaBJEHHEM,
crnoco6eH pacTBOPATbCS HE TONbKO B
reMorjio6uHe, KakK 3TO MPOHCXOAHT
B OOLIYHBIX YC/IOBHSIX, HO H B KHIKOH
YacTH KpOBH — MJia3Me, MoCjefHee
H obGecrneyHBaeT B 3TOM CJyyae HOC-
TaBKy JHBHUTEJbHOTO rasa BO BCe
YrOJIKH OpraHu3aMa.

[TpuunHO# oueHb MHOTHX 3abouie-
BaHHH, 0COGEHHO COCYIMCTHIX, SIBJISI-
€TCS THIIOKCHS — HEeNO0CTaTOK KHCJIO-
POZia, OKa3LIBAIOLIEro BIAHSIHHE HA pe-
I'YJISILKIO BCEX NPOLECCOB BHYTPHKJIE-
TouyHoro o6MeHa. Bor mouemy, mpo-
yuTaB 06 3KcnepuMeHTe Bopama, Mbl
¢ xupyprom dayapaom BopucoBnuem
BepHeKHHBIM peLIHIH HCIPOGOBaTh
meron 'BO st jedenusi GosesHen,
CBsi3aHHBIX ¢ HexBaTKoH Oz. B pa6o-

Tax, KOTOphle Mbl HayalH NMPOBOLHTH
MOA  PYKOBOACTBOM  aKaJAeMHKa
b. B. IlerpoBckoro u mnpodgeccopa
C. H. Edynn, ucnoab3oBanach 6a-
pokamepa OKA-MT. B Hee B oTJH-
4He OT IIHPOKO NMPHMEHSIEMbIX «BO3-
JLYLIHbIX» KaMmep MOAaBaJICH YHCThIH
KHCJIOPOJ, 1O, AaBJI€EHHEM B OHY H3-
6bITOUHYIO aTMocdepy.

Kak nokasanu 3KCIepHMEHTHI, C
MOMOIIbI0 *TAaKHX  <KHCJIOPONHBIX
BaHH» MOXHO JIEUHTb HIIEMHUYECKYIO
60s1e3Hb cepjla, peBMaTHUYECKHE I10-
POKH, caxapHbli nHa6eT, AHCTPOdH-
YecKHe H3MEHEHHs CeTUYaTKH rJias,
SI3BBI JKeJIyIKa H MHOTHE [pyrue He-
nyrd. Hackoabko 3 dekTHBHO?

Mui npoBesin 6osiee 20 THIC. ceaH-
COB KHCJIOPOZHOH GapoTepamuu mLJs
2 ThIC. GOJIBHBIX CepIeYyHO-COCYAHC-
THIMH 3a6oJsieBaHHsIMH. Bo Bcex ciay-
yasx pe3yJ/bTaThl JeueHHs] GbUIH I10-
JIOXKHTEJIbHBIMH. [IpakTHuecku mpo-
THBOIOKAa3aHHH K NPHMEHEHHIO 3TOTrO
MeToJa HerT.

WUnn euwe npumep. Oxkono 82%
60JIbHBIX, CTPALABIIHX I3BOH ABEHA-
IIaTHNEPCTHOH KHIIKH, MOCJIE IBYX-
HeJesnbHOro eyeHusi I'BO B couera-
HHH C TPAAMUHUOHHOH Tepamnuei moJi-
HOCTBIO H3JIeYHBANHCh. MexaHHu3M
JIeHCTBHSI KHCJIOpOZa NpH 3apy6uo-
BLIBAaHHH 513B [I0Ka HEH3BeCTEH. Y CTa-
HOBJIEHO TOJIbKO, YTO B YCJOBHSX
KHCJIOPOJHOH 6apoKaMephbl 3aXHBJIe-
HHe MPOHCXONHT 63 y4acTHsI COe[H-
HHUTEJNbHOH TKaHH, a 3HAUUT, HAKAKHX
py6uoB He o6pa3yercs.

HeckoesbKO €JIOB 0 JleYeHHH TaKOro
pacnpocTpaHeHHOro  3a6oJieBaHHUS,
KaK 0GJHTEPUPYIOLIHH aTepOCKIepO3.
Bonesnp 3tra, Kak cedyac YCTaHOB-
JIEHO, CBfi3aHa C HapylleHHeM Jesi-
TeJbHOCTH KJETOYHbIX MeMG6GpaH. B
HHX HMeeTCs 0co6bIH Hacoc (ero poJib
BBHINOJIHSIET KpyMHasi MojieKyna Gei-
Ka), KOTOphI# nojaepxKHBaeT Heo6Xo-
JHMO€ KOJIHYECTBO KaJblHsl B KIETKe,
OTKauuBasi HM36LITOK €ro HOHOB BO
BHekJeTouHylo cpeny. HenasHo co-
BETCKHM YuYeHbIM YAaJOoCh YCTaHO-
BHTb, UTO IPH ONpeeNeHHbIX 3a6oe-
BaHHAX, HaNpPHMep NPH THIEPTOHHH,
MeMOpaHbl MOBPEXAAIOTCS, a CTalo
6bITh, KX QYHKIHH HapywaloTcs. DTO
[PUBOJHT K HEpPEepOXKAEHHIO KIETOK
TKaHe#l. OHH TepSIOT 3J1aCTHYHOCTb,
B pe3yJbTaTe KDOBEHOCHBIE COCYIbI
cyxaiorcsi. Hacoc B moBpexxneHHOH
MeMOpaHe yxKe He MOXET peryaupo-
BaTh COAEpkKaHHE KaJblHS B KJET-
ke. HakaniuBasicb B He#, OH.CI0C006-
cTByeT 06pa30BaHHIO HA BHYTPEHHHX
CTEHKax COCYHOB IJIOTHBIX, KaK OpeXx,
HapoCTOB — TaK Ha3biBaeMbiX 6.isi-
IIEeK, B COCTaB KOTOPbIX BXOIHT He
TOJIbKO KaJIblLKi, HO H OCTATKH TKa-

Helf, a TakKe XOJIECTePUH. ITH Ha-
POCTHl MPENATCTBYIOT HOPMAJBbHOMY
KpOBOOGpalleHH10.

CorpyLHHK MBTY HMeHH
H. 2. baymana, KaHAH1aT MeIHUHH-
ckux Hayk lOpu#t ITaBnosuu Mupo-
HEHKO, H3bICKMBasi CIOCO6 GOpbObI
CO CKJIEPOTHUECKHMH GJISIIIKAMH, NPH
HCCJIeA0BaHHM X CTPYKTYPbI 06HADPY-
JKHJ: B HHX MMEIOTCSI 3J1eKTPOCTaTH-
yeckue cBsi3u. Henb3si Jid HX paciua-
TaTb, CKaXKeM, epeMEeHHbBIM MarHuT-
HEIM [IOJIEM B BO3LYLIHOH 6apokamepe
H, TaKHM 00pa3oM, pa3pylIUTb 3TH
BpeaHble 00pa3oBaHHs B COCyAax,
NOBEPTHYB HX OJHOBPEMEHHO BO3-
AYHUIHOMY M MarHHTHOMY Maccaxy?

Jlns ocyuiecTBIeHHs 3TOH HAEH
10. MUpPOHEHKO BMECTe CO CBOMM KOJI-
Jerod, KaHAHZATOM TEeXHHYECKHX
nayk [. TepusKoM HCNoO/b30BAJH HM-
nyJbcHy!o Gapokamepy, rae mnonepe-
MEHHO CO3/aBajli [OHWXKEeHHOe U IOo-

. BBILLIEHHOE JaBJieHHe BO31yXa. B

CTEHKH KaMepbl BMOHTHPOBA/lH HH-
AYKUMOHHBIE KaTYIIKH, OGMOTKY KO-
TOPHIX MOAKMIOUHJIH K TeHepaTtopy
nepemeHHoro Toka. [lomyunnach mar-
HuToGapokamepa. Ee-ro 6aymaHI(bl
¥ MpeJOXKUIH HaM HCHOJIb30BATh
IS JiedeHHsl 0GIHTEPHPYIOLIEro aTe-
pockiepo3a. Uto ke NpOHCXOAMT C
cocyiamy B Marnuto6apokamepe?

TlocnenoBareibHO  BO3JEHCTBYS
CKAThIM, a 3aTeM pa3pexKeHHbIM BO3-
LYXOM Ha CTEHKH COCYJI0B, HX 3aCTaB-
JAsoT pacupsTecs. Ilpy 3ToM pack-
pHIBAIOTCA TaKkxXe OOXO[HbIE KpOBe-
HOCHBIE NMYTH — MeJIKHE COCYIHCThble
KaHaJibl, HAYLUIHE MapanjesbHo nopa-
XKEHHbIM G/IAIIKAMH COCYyAaM — Kpo-
BooGpaienne yayuinaerca. [lepe-
MEHHOE MAarHHTHOe IOoJie, B CBOIO Oue-
pesib, pa3pelBaeT 3JEKTPOCTATHYE-

MoAa AmeficTBHEM MarHMTHOro nons npomc-
XOAMT pPa3psbiB M PEnaKcauns [QUNONbHLIX
cefze¥ B bnswkax, B pe3ynbTarte Hero omu
pacnapaloTcs, kposoobpalueHne HOPMEnH-
3yercs.
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CKHe CBSI3H aTepOCK/IEPOTHUYECKHX
6JslIIeK, pa3Msiryaer HX CTPYKTYpY,
H OHU pa3pyllaloTcs.

A Henb3sl M PACIIHPHTb BO3MOXK-
Hocth [BO? Hcnoab3oBate ee He
TOJIbKO HJIS1 JIEUEHHS, HO H AJiA JHar-
HOCTHKH, HampuMep, B COYETAHHH C
TepMorpaduerl AJas  OnpeeneHus
ONyXO0JIeBEIX 06pa30BaHHH MOJOYHON
xeqesnl. CyTb  AHArHOCTHYECKOTO
crnoco6a B TOM, YTO B 3[J0POBHIX KJIET-
Kax OOMEH BelleCTB INPOTEKaeT C
yuactueM O, a B omyxoJieBbix — 6€3
nero. Ilostomy, Korja B 6apokamepy
noctynaet H3GbLITOK KHCJI0pPOAA, HOP-
MaJbHO (PYHKIHOHHpYIOLLAs KJIETKa
nMOTPe6/siET TOJbKO TO KOJHUECTBO,
KOTOpOe el Heo6XO0JHMO, a M3JHIIKH
oTnaer; B 6OJbHOM ke, MOCKOMbKY Oz
HHKYA He pacxXopyeTcsl, IPOUCXOLHT
€ro HakoIlJIeHHe, TeMIlepaTypa KJerT-
KU NOBbllIaeTcsl H GHKCHpYeTcs Tep-
Morpagom.

Bo3amoxkHocTH GapoTepanuy 4 mar-
HUTOGApOTEpanuy Aaneko He Hcdep-
N aHbL.

[TepcnekTHBHBI, Ha MO# B3rJsif,
GapoxkaMephl, B KOTOPHIX KHCJIOPOX
MOAAaercs Moj, AaBJeHHEM CHHXPOHHO
¢ (hazamu COKpauieHHs (CHCTO/IB) H
pacuipenusi (guacrossl) cepaua. C
MOMOIBIO 3THX AaNnapaToB MOXKHO
JIeUHTh, HalpuMep, HHbapKT MHOKap-
na.
Bonbine HafeX Akl BO3./1arajoT Me-
IHKH Ha kamepy BJI-3, BeinylieHHYIO
MOCKOBCKHM  OMBITHO-3KCIIEPUMEH-
tanabHeIM 3aBogoM HUUXWMMAIIla.
B wmeii MoOXHO co3gaBaTtbh H36HI-
TOYHOE J[aBJIEHHE TpeX pasJMuYHbIX
3HaueHH#, a 3TO MO3BOJHT TOUYHEE
noaGupaTh peXHM MpoLeAyphl B 3a-
BHCHMOCTH OT COCTOSIHHA GOJIBHOTO.
Ha ocHoBe painbpHefluHX HccJeL0Ba-
HUH HajgeeMmcsli OXBATHTh GOJbHIMA
Kpyr 3a6ojieBaHHH, KOTOPhi€ Mbl CTa-
HeM ycTpaHsTb B Gapokamepax.

3anucaa Crapa TANHC
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CTEHKA COCYAA

HOPOTRME
HOPPEGROHAERULHN _

€ CNopMM, NNAacTMaccoBbIMM

usnenusmm yaobHo u BbirogHO
nonb3oBaThCs, HO 4YTO Aenarb ¢
HMMMU TMOTOM, KOTfla OHM YXKe He
HY)KHbl, PAHO MAW MO3AHO nona-
nas Ha csanky? [pu cwuranmm
Ha MycoponepepabarbiBaioLnx
3aBOAAaX OHM BbIAENSIOT TOKCHMY-
Hbl€ ra3bl, @ 3aKONaHHbIe B 3eM 0
BECbMa MEANEHHO pasnaratorcs,
oTpasnss nousy. Bor, ecnn 6bi
CO37aTb TAaKOW MONMMEPHbLIM Ma-
Tepuan, KoTopbii cam 6bl paspy-
wancs noa AeMCTBMEM BO3AYyXa M
cBeTa, MpMYEM CPAaBHUTENbHO
6bicTpO M po 6GesBpepHbix ua-
cten!

B onpepeneHHOW CTeneHu 3Ty
3apauy pelmnu cotpyaHukn Mp-
KYTCKOFO MHCTMTYTa OpraHuue-
ckoit xumun. OHM nNpeanoXmnu
pobaensate B nonusTMneH npena-
paT, OTHOCAWMWCA K OTOCEeH-
cubunuzatopam. Ita pobaska,
nonyuusiuas Ha3eaHue ceppason,
yBE€NnuuUMBaeT UYBCTBMTENbHOCTb
nnacTmaccel K ceety. Marotosnex-
Hasi U3 TAaKOro NONMUITHNEHA NNEeH-
KaMOXKEeT, HanpMMep, OAHOPAa30BoO
MCNoNb30BaThCs B Tenauuax — K
nosgHeM OCEeHM, TO eCTb 4epes
naTs gecsues oHa pacnapercs Ha
Menkue (¢parmMeHTbl, KOTOpbie
NONHOCTbIO YHMUTOXKAIOTCS MMK-
poopranuamamu. lNpu 3Tom nou-
Ba oborataertcs psAOM NONE3HbIX
MMKPO3/IEMEHTOB, €€ CTPYKTypa
ynyuyliaercs.

Mepsbie obpa3ubl HOBOM NNeH-
KW 6bINM M3roTOBNEHLI B JIEHMUH-
rpagckom (OHMO  «[nactnonu-
mep». MUcnbitaHus, nposepeH-
Hble B Pa3NMYHbIX KNIMMATHUYECKMX
30Hax — or Monaasun go Anrtas,
NOKas3au X BbICOKYIO 3 PeKTHB-
HOCTb HE TOMbKO B Tenauuax.

MpkyTck
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He Tonbko po3amu 1 TEPHUSAMM yCbINaH My Tb Hay YHO-
TexHudeckoro reopyecrsa. Kak nokasbisaer onsIt, ycne-
XM NPM [OMKHOM YNOPCTBE M LeneycTpemyIeHHOCTH
obs3arenbHO NPMAYT, @ Hey Aaum... YTo i, B KOHEeYHOM

cyete M OTpHUATenNbHbIA pe3ynbTar

npopasmxeHne snepes. Kyaa xye 1a rynmkosas cutya-
UMs, B KOTOPYIO, Clly4aercs, NonafaloT 3HTY3MacThbl,

B3SBLIMCL 3@ pa3paboTKy nOmKHOM

abcypaHOCTH ee MOXHO 6bino 6bi 3apaHee ybeguTocs,
o6paTHBLUMCL K COOTBETCTBYOLLEH nmTeparype. Ho Her,
HenaHMe nopasuTb MMP KakMm-nmb6o ymonompaum-

TenbHbIM M306peTeHMeM NOpPoH oka

pa3yMmHbix goBogos. BcnomHum, Hanpumep, mHepLOm-

Abl — MEXaHM3Mbl, KOTOPbLIE BONPEKM OCHOBHLIM 33KO-
HaM KNACCMHECKON MEeXaHuku sKkobBbl Moryr nepeme-
L aThCA, HM OT Yero He OTTankMeasck. Haw sxypHan yie
HEOQHOKPATHO NMCan O XHMEPMUHOCTH 6e30MOopHbLIX
asvxmtenen (N2 2 u N2 3 3a 1963 rog, N© 4 u N2 6 3a
1969 ron, N© 8 3a 1973 roa, N2 3 3a 1974 roa), oaHako
B PeRAaKUMIO M NMOHbIHE OBMABLHO NOCTYNAlOT BCe HOBbIE
MX NpoeKTbl. BOT nouemy mb! pelumniu eie pas BepHY Tb-
cs K 3TOM Teme, BBeAs cneumansHyto pybpury «Tsopu,
HO gymaii». MNog.uei 6yayT nomeluarscs marepmansi,
nNpM3BaHHbIE NPeaYNPERNTL OT OWMNBOK Tex, KTo gena-
€T nepsble LWaru Ha MHOroTPY AHOM, HO YBAEKaTENbHOM
NyTH Hay4YHO-TEXHMYECKOrO TBOPYECTBaA.

TOXE pe3ynbrar,

upeu. lNpuuem B

3bIBaeTCs CMabHee

B NOUCKAX UHEPLOUOA

Bnagumup OKOJIOTUH,
KaHaMpar TeXHUYECKUX HayKk

MtHorye Beka JIOJH OTHOCHJIUCH K Mac-
CHBHAIM TenaM. KaK cBOeo6pasHbIM CKJa-
J8M [BHXEHHS — CKOJbKO B HHX BJO-
JKHIIIb, CTOJIBKO H BepHels. Ho BoT poau-
Jacb Jep3kad Hajexja IpeBPaTHTb
CKJajbl B HCTOYHMKH: HEJb3sl JIH TaK IO-
lIeBeJIATb TPY3aMH Ha TesexKe, YTOGHI
Ta noexaJia cama co6oH, 3a cueT BHYTPEH-
HHX CHJI?

Takue sKHMaXkd MOXKHO HA3bBAThb IO-
pa3HOMY: HHEpUOHIaMH, Ae6GajaHCHBIMH
MeXaHH3MaMH, 6e30NOPHBIMH [IBHXHTENS-
MH... 3acTaBHTb HHepUMIO paboraTb —
JlefI0 TMoJe3HOoe, OJHAKO CaMa BO3MOX-
HOCTb CO3/1aHHS1 6€30MOPHHIX JABHKHTENEH
HpefesbHO COMHHTEJIbHA.

CHauadfa cnoso surysuacram. Hampu-
Mep BOT 4YTO TFOBODHT, OGpHCOBHIBas
CJIOKHOE MOJIOKEHHE MO HecTaH1apTHOH
MIOHCKOBOH npo6JieMe - HHEPLOHIOB,
b. Pomanenko (r. XuMkH MOCKOBCKO#
061.), OPraHH3aTOp H PYKOBOAHTENb 06-
LLLeCTBEHHOH N1a60paTOPHH MeXaHOHHBEp-
cun: «Cefiuac Hac 120 uenosek. Mbl He
MOKEM 2K /aTh, IOKA NOABHTCS KTO-TO, KTO
HaM Bce pas3bACHHT H yKa)KeT HCEHHY.

- Tem Gosee 4TO MOKa HHYEro BPa3yMUTEJb-
HOTO N0 TEODHH HHEpLHM CJBILATh He
npuxoauiocb. OfHY FOBOPAT, 4TO LEHTPO-
G6exxuple cuan (IIBC) ectb, apyrue ux
OTPHLAIOT.

Teopusi 3Ta 3anyTaHHa, BO MHOIOM He-

nonsitHa. [TosToMy npaXoAnTCs HagesATbc  OCOGEHHOCTSAX CLENJIEHHS TeJleXeK C JOpo-
Ha CBOH MHXKEHEpHLIH OIbIT, HA CBOM PYKH  TOH.
H ronoBbl. Mbl paGoTaeM, AyMaeM, CTPOUM MHorouscnesHble  H3BECTHHE MOIENH
MOJEJH BOT Y2Ke B TeueHHe 15 jer...». H OpelJoOXKeHHA M0 KHEepPLUOHIAM MOXKHO
A BoT KaK OnMCHIBAaeT COCTOSIHME e  YCJIOBHO OTHECTH K LIECTH PpasiHYHbIM
unxenep M. JleHucoB u3 ropoja PynHoro  KOHCTPYKTHBHBIM THHAM.
Kycranalickoit o6nactu: «O cuiax HHep- HMI' — uHepuoran ¢  MalyHIHMH
U4H NPOIINH [Be ILIHPOKME RUCKYCCHM, Trpy3amd. B HUX Macchi Ha pblyarax ABH-
ony6/HKOBAHO HEMAJO CTaTell M KHHI, HO  JXYTCSl BaMaXaMH, KaK Kpblibst ntyl. I1pu-
FICHOCTb BCe elle He JocTHrHyTa. M3o6pe-  MepoM MOXeT CJyXHUTh H3BECTHBIH cayuail
TaTeJM HE CTajlH XJaTb peleHus cnopa: H3 Guorpaduu K. 3. Huonkosckoro. B
B 1926 ropy I'. llludepwreiin nonyunn 1873 romy y Hero, 16-seTHero nmoapocTtka,
nateHT Ne 10467 Ha mOBO3KY C KoieGalo-  YUHBILEroCs CamMOCTOATENbHO, MOABHJIACH
LI MMCS TPY30M, KOTOPAs MOXKET ABHraThCl  HJesl LEHTPOGEKHOIO MeXaHH3Ma, KOTO-
M0 CHEry, 3emJie H BOJE. pblfl COCTOSI H3 MPHBOJA H IBYX MEPEBEP-
B 1934 rogy M. KoanMakoB 13 Uensi6uH-  HYTHIX MafATHHKOB, NPHHYAHUTEJNBHO WHP-
CKa MpeJIOXK 1 NOBO3KY (a. c. Ne 45781),  Kynupylouiux BBepX-BHH3 (puc. ). [lpu
KOTOpasi ABHHETCSl, KaK CYHTAeT aBTOp, JaJjbHellleM pa3aMblilieHHM OGyaymuh
3a cueT LIBC. A noToMy OHa He HYKJaeTcsl  OCHOBOMOJIOXKHHK COBDEMEHHOH KOCMO-
B JOpOre H B CUEINJIEHHH C MOBEPXHOCTbIO  HABTHKH OTKAa3a/iCsi OT CBOEH MbIC/H.
OyTH, HANOMMHAS 4YTO-TO BPOJE LEHTDO- B 1899 rony nopo6Hblit annapat Bce ke
6exHOH paKeThl. 6bl1 MOCTPOEH 17-71€THHM aMepHKaHIeM
C. KynuoB # K. Kapnyxun (1961 rox, P. logmapnom, Bnoc/ieACTBUH OZHHM H3
a. c. No 151574) npuaoymManH IUIOCKYIO  ITHOHEpPOB pakeTHOH TexHukH. OQHAKO ero
CaMOXOIHYIO CHCTEMY C 3KCUEHTpPHKaMM, MOJe/]b He 3apaborana. Boaspaulasch K
CO3JAI0IHMH LEeHTpoGeXHbIe cHabl. Uepes  mamuHe nogo6Horo tuna, [1. Koaecos
JecATh JIeT MOXOXHe mphralomue Mexa- M3 ToMCKOH 06aacTH Mosaraer, YTo LEHT-
HHu3Mbl noctpounu M. Yepnun u 10. [Tox-  pobexHble cHabl peasibHbl H YCTPOHCTBA,
IpPYTHH...» pa6oTalonine Ha HX OCHOBE, CMOTYT 3aMe-
Uro ke MOXKHO CKasaTb CerofHs 10  HHTb camoJjerTbl. OfHAKO 3Ta YBEPEHHOCTh
cymecrBy nena? Ccpulasich Ha TeOpeTH-  HHUYeM He 06OCHOBaHa, H6O HE Y4TEHO
YEeCKyl0 MEXaHHKY, CllelHaJIHCTL-Ipeno-  paBHOE JeHCTBHE CHJI, NPHXHMAIOMIHX
[aBaTe/li OTPHLAIOT BO3MOXHOCTb paGo-  anmapar K 3emJie NpH YCKOPEHHH IPY30B.
Thl Ge3onmopHelXx jBHKHTeqsed. OmHako HYI — uHepuonan ¢ ycKopsieMbiMH
HEKOTOpble MOAeJNH nepemeliaiorcsi, xots  rpysamu. Ot UMTI pyko# nonate no YT,
TIPHYHHBl JBHXKEHWS] TEOPETHKH BHASAT B  €CJH OT UaCTHYHOTO NPOXOXAEHHS OKPYK-
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TBOPH, HO IYMAH

HOCTH MEpeATH K IOJHOMY 3aMKHYTOMY
uukay (puc. 2). M 3gece cymma uMnyJib-
COB 3a UHKJ, IPH ydere HEeHTPOOEXK HbIX
CHJl ¥ peaKiyil pa3roHa, paBHa HyJIo, 4TO
XOpOILIO MOHMMAJ OJAWH W3 cosjatened
WUVT B. Toauun u3 Iepmu. B ero mozpesix
Macchl TPY30B H AJHHBI PblYaroB HEH3MEH-
HbI, HO TPY3bl JBHXKYTCS C MEpeMEHHbIMH
CKOpPOCTSIMH.

[lpu p[eMOHCTPAUMAX TaKue MOJENH
phiBKaMH cmemanuch Brnepen. [lsirasich
0CO3HaTh mpuudHbl ABHxKenus HWVYT,
A. Tlpoxopos (xkypHan «Ilpupona», Ne 8
3a 1978 roa) NpennoJIOXKHJ, UTO CMelle-
HHe CBf3aHO C HeJIHHEHHOH 3aBHCHMOCTBIO
Tpenus Kosiec TeJexkH o nopory. Tpenue
pacTer BMeCTe CO CKODOCTbIO, a MOTOMY
cuibaee Topmo3utT UYT npu TOpMOXKEHHH
SKCIIEHTPUKOB, YeM MPH HX pasroHe.

H. ®unartos k3 r. KaanHuHa nokasais,
uto (akTHueckuii mpober UYL sa wuki
BueTBepo G6oJiblue, Y4eM CIeLYeT Mo 3TOH
runorese, a MOTOMY BBbIABHHYJ APYrYyIo
NPUUHHY; COTJIACHO €H [BHXYT MEXaHH3M
KODHOJIMCOBBl CHJIbI, KOTOpble YAaJioCh
YNOpPSIIOUHTb.

CBoeo6pa3HO OOGbsICHAIET JBHXEHHE
UYT M. Koamakos u3 Yensi6uncka. [Tpu
pa6oTe NONEPEMEHHO BKJIOYAIOTCH TO
PasrOHHBIA [ABHraTeJib, TO TOPMO3, MEHSAIO-
IIlHe CKOPOCTH 3KCLEHTDHKOB, KOTOpble
BpallaoTcsl B pasHble CTOPoHbL. Tenexka
BCErja CMellaeTcsi HaBCTPeuy 3KCHEHTpH-
KaM, H NpH pasroHe TIpPy3OB CMeLIeHHe
6oJIblile, YEM TIPH TOPMOXKEHHH, HGO BKIIIO-
yeHHe TOPMO3a IKBHBAJICHTHO KaXyLleMy-
csl pOCTY Macchbl.

Oco60 M. KosnmakoB OTMEYaer, uTO
NpH 3aMe/l/IeHHH SKCLEHTPHUKOB TPaTHTCH
IHEeprUsi Ha BbIJeJIEHHE H PACCESIHHE TeMmIa.
Orciona caenyer, uto YT nBuxercs 3a
cueT BHEIUHHX, & He BHYTPEHHHX CHJI.

A. dkun (r. IlepMb) cMOr MEHSITb CKO-
POCTH TPY30B NPH PABHOMEPHO paGoTaio-
leM MPHBOJE, 3aMEHHB BKJIOUEHHS-OT-
KJIIOUEHHsI MOTOpa BCTPOHKOH 3JUIMIITH-
yeckux wecreped. Okasanoch, 4TO YeM
GbicTpee [IBHXKYTCA 3KCUEHTPHKH, TeM
Xy»Xe JIBHraeTcsi MOJeJb «ICEBIOMHEp-
nouna»: OOGBACHHTb 3Ty 3aBHCHMOCTh
MO3KHO, ONYCTHB, YTO TAra MOPOXKAAETCS
pasf6anaHcoM NMOTepb B aKTHBHOM H mac-
cuBHOM noJyuukiax. C pocrom xe 060po-
TOB Tpy30B 3TH MOTEPH CPaBHHBAIOTCA,
OTYero Tsira HCYe3aer.

Mtuoro mozneneii UYT nocTpouns 101€HT
JI. KykywkuH (r. Bute6ek) ¢ uesbio OT-
pa6oTKH MepCneKTHBHOH [JIsi MPAKTHKH

pboiuarom. Ecau, coxpaHsisi  060pOTH,
M3MEHsATh IJIHHY phiuara, TO LEeHTPOGex-
Hasi CuJla MeHsieTcsl B TOH ke Mepe. B a. c.
Ne 731031 H. BoGoena u II. Konecosa
or 1976 roma masA yJay4LIEHHsI POTOPHO-
MOPIIHEBHIX JBHraTeNed npeayaraercs
TIDOCTOH MeXaHH3M, MOMEHT HHEepIUHH
KOTOPOro YBEJHUHBAETCS H3-33 CMELIEHHSA
IapOBHIX TMOPLIHEH K nepudepud MoxL
neiicreueM LIBC npu packpyTke BaJja
(puc. 3).

Hanopom rasa H3BHe MOXHO BEpHYTb
MOPILIHKU O6PATHO K BajJly M 3THM CHH3HTb
MOMEHT HHEpLHH H MOBBICHTH OGODOTHI.
Yro e TYT OT HHEpLOHAa, COPOCHTE BbI.
Jla HHuero, JHIIb OCTPOYMHO HCIOJIb30-
pana LIBC, uto BcTpeuaercsi [1OBOJBHO
neuacro. [logo6GHylo upeio, HO B GoJjee
obuiem Buae npeasoxun B 1979 romy
unen-koppecnonaest AH  T'pysunckoi
CCP K. bapamunse, yursi OflHOBPEMEHHO
H KOPHOJIHCOBY H I€HTPOOEXKHYIO CHJIbI.

JIOoCTOHHCTBA THNOBOH KOHCTPYKLHH
UIIP no a. c. Ne 589150 o6cyxmaer
H. IantioxoB (Kpbimckasi 06i.). ITo ero
nojcyeTaM, €cad rpy3uk Maccod 0,2 kr
o6KaTbiBaeTcsi M0 BHYTPEHHEH CTeHKe
OTBEPCTHS] C MOCTOSIHHOH  CKOPOCTbIO
100 06/c, a pagHyc ero Bpall€HHsl NpH
atom Mensiercs ot 0,16 xo 0,2 M, TO CO3-
naetcs HeypapHoBeweHHast LIBC, u cunia
TSACH JOCTHTHET 3,3-T, KAK B MOLILHOM TpaK-
tope T-150K.

He npaBna iu, BecbMa 3aMaH4YHBO?
3jech HET CHJIOBOH MepefayH, MOTOMY He
HY2KHbI IIECTEPHH, YCHJ/IMSI MOXHO MEHSTb
NJ1aBHO, a He CTYNeH4YaTo,— CJIOBOM, BhI-
roibl HajJUUO... YBb, TAaKOH MEXaHH3M
paGoratb He MoOXeT. JIeHCTBHTENBHO,
LIBC B «Ma/oM» MOJYIHKJIE MEHbLLE, YeM
B «60Jb1IOM» (pHC. 4), HO BMECTE C YAJIH-
HEHHEM pbiyara C FPy3HKOM HaJl0 MEHSTb
CHJIbl IPUBOAA, YTOGLI HE ynaJH 060pOTHI.
W3 npuBoza, BOT OTKY/a NOSIBATCS HOBbIE
LIBC, HO MOTOp MOYYHT TAKYIO XK€ OTAa4y
B 06paTHOM HampaBJIEHHH.

TTouemy e 3TH MOAEJH BCE-TaKH 4yTb-
4yTh Aa ABHraioTcsi? BeposiTHO, B pa3HbIX
NOJIYLHK/IaX NOTePH HA TPEHHE B NMPHBOJE
¥ npu o6KaTKe rpy3HKa HEMHOTO pasJny-
Hbl, i UX Pa3HOCTb HJET Ha THATY.

UMM — HHepuUOHAbBl C MNEPeMEHHOH .
maccoil. Takux MexXxaHH3MOB eIlle HET, HO
HX MOXHO C[enaTh, NMOCKOJbKY LEHTPO-
6exHble CHJIbl 3aBHCAT OT CKOPOCTeH, nJjey
M Macc Bpamaembix rpysos. Ho u tyr
3aTpaThl Ha NepeMeHy MacC OKaxXyTcs
paBHbIMU BbIHTphIIY. OnATh BCS HANEK A
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Ha pucyHkax (cnesaHanpaso):
Mpu B3maxe rpy3amu annapar MoOXeT noA-
NPbLIFHYTb, OTTONKHYBLIKCL OT 3@MAH, HO B
BO34yXe Onopbl HeT.

B renexkax B.. TonumHa rpy3sl yCKOpSIOT-
cs (30oma 1), samepnsiorcs (3oHa I1) unm geu-
ralotca no uHepumm (30oHa I11).

lMpu packpyTke Bana wWapoBbieé MOPLHH
CMEeCTSATCS, MOMEHT MHepUMM Bbipacrer, 3a-
nacercs 6onbwas 3Heprus BPaLleHHS. 3

Mpu pocte AnMHLI NAEYa M NOCTOSHHbIX
oboportax UeHTpobexHsle CHNbl BbLIPACTYT,
HO MX YpPaBHOBECAT CHNbI pPeaKuuu B Npu-
soge.

Henb3s nu 04HOM PyKOH TONKATbL TENEXKKY,
a ApyroW Bpawatb MaxoBMk?

«BeccTyneH4aTbli MHEPUMOHHLIA  yCHNH-
tens» M. Hekpacosa npu3saH nepepasath
ycunus c sana Ha Ban 6e3 3y6uarteix nepe-
AaY: a — nNpuHUMNManbLHas cxema, 6 — ob-
wMH BMA. ¢

B ueHTpugyransHom kocmonere @. Cy-
NMMKMHA MOSBASAETCA TAra NpM BCTPEYHOH
PacKkpyTKe Macc unu npy yaape GpolieHHbix
macc B Ttopely kopabns? MoxHo wcnons-
308aTb 3TH CMIIbI MOPO3Hb MNIM BMecTe.

B mogenu B. Moconosa co3HaTenbHO Npu-
HATbI MHOrMe Mepbl ANs nepefa4yu y[apos
B OAHY CTOPOHY M raweHus 3Hepruu B O6-
paTtHOM nonyumkne.

Mo npeagnoxenuto P. YypkuHa MOKHO
CMECTHTb MEeXaHW3M, €CIM MEHSeTCA arpe-
ratHoe coctosHue pabouero Tena.

. KonbitoB Hageercs nony4uTb Heypas-
HOBeLeHHbIe CHNbl C NMOMOLWbIO KonebaHmi
KHAKOCTH 3NeKTpHYecKumM paspsgaamu (A)

KOHCTPYKILHH. Ha NOTepH. MAM OTTArMBAaA NagaloLmii enesHblid 6pycok
UIMP — uHepuouabl ¢ MNepeMEHHbIM UX — HHEepUOHA-XPAHHTEb. Ecau  marnurom (B).
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MaJiblii Tpy3 pasroHsiTb MaJIo# CHJIOH, HO
JIOJITO, TO 3aNaceHHbIH HMIYJbC MOXKHO
cpaboratb OLICTPO C G6GOJbIIOH CHJIOH.
HMimenHo rtak pa6oTaloT ¢paHiuy3CKHe
HIPYLIKH NepKyccaTopbl (MO-PYCCKH «CTY-
YaJKH»), KOrAa JoLIajKa CKayeT H3-3a
YZapoB MasiTHHKA IO ee NepeiHHM HOTaM.
O ¢u3uke mepenaud CHJI TaKHM CIOCOGOM
y6enurenpHo numer H. I'ynna B cBoe#t
kuure «HMuepuus» (M., Hayka, 1982).

Ecsi moteps Het, TO BUGPATOP, KOTOPIf
JHLIb Kosie6Jercs OKOJIO LIEHTPa Macc, Bce
XK€ CMOXEeT MNpbiraTh H3-3a Pas3HbIX CHJ
TpeHHs o ctoa. Ho ecan cam «cTou» BCTpo-
HTb B MEXaHHM3M, TO He MOJYYHTCS JIH
HHEepUOHJ, TAra KOTOPOro ONsTb-TaKH
paBHa pa3HOCTH NOTEPb NpPH pa3roHe-
yaape rpy3a? M Hesib3sl JIH cHesaTh yyno-
HX c maxosukoM? B ofHy CTOpOHY KuHe-
THYecKasl SHeprusl 3apsiKkH MOTPaTHTCH
Ha BpallleHHe MacCHBHOTO KoJjeca, a B
JPYTyl0O — KTO 3Haer? — He AAacT JH Ie-
peMeLeHHs] 3KHnaxa B uejoM (puc. 5).

3anacaHue, XpaHeHHe H cpa6oTKa Mme-
XaHHYECKOH SHEPTHH NMOJe3Hbl BO MHOTHX
cayyasix. Tor e NpHHUMN 3aJi0XKeH B
OCHOBY [ 0BOJIbHO CTPAHHOrO HHEpLHOH-
HOTO YCHJIMTENsl MOILHOCTH, MNpPHAyMaH-
Horo M. HekpacoBbiM 3 BhriGopra (pHc.
6a u 66).

Cam co6Goii HanpawmuBalomuiicas HX
npepnoxuan @. CynumkuH (JIuneukas
06.1.). Ecii B kocMHueckoM Kopabiie pac-
KPYTHTb BCTPEYHO [BE€ MacChl, a IOTOM B
HY>KHbI{ MOMEHT 060pBaTh TATH, TO IPy3bl
BHLIETAT 6€3 peaklMH, HO, yJapHBLUIMChb
B TOpel Kopab6Jisi, TOJKHYT ero (pHc. 7).

«31ecb SBHO KpoeTcsi ouin6kKa,— BO3-
pasut uutaTteab.— Hano emte yuecth cH-
Jibl, KOTOpbIE TPH PaCKPYTKe rPy30B mepe-

jaanyTtcsi Kopa6Jaio, a yx NpH BbiGpoce-
yaape Trpy3oB CKOMIeHCHpyioTcsi». Ho
TOT/a, MOXET, MPOCTO HEe OTLENJSTh Ipy-
3bl, NycTb ce6e Kopabib JIETHT C rpyxe-
HbIMH LeHTpH}yramu, Kak uypo-MX? A
BapbHUpysi OGOpPOTHl pasHbLIX LEHTPHOYT,
MEHSITb HaNpaB/leHHSl H CKOPOCTH JBHXKe-
HHsl KOpabJisi.

W]l — uHepuOHABI-AHCCHNATOPH. DTO
caMmblii OGLIMPHBIA KJacC mpeaJjaraemblx
KOHCTPYKLHH, BO3MOXHO, MOTOMY, YTO
HMEHHO 3a CYeT JHCCHMAUHH (paccesiHus)
SHEPTHH, MO0 MHEHHIO 3HTY3HACTOB, HOJIXK-
Hbl IBHraThCsl HHepUOHAb. Bor ans npu-
Mepa TPH KOHCTPYKLHH.

Mocksuy B. MocosioB nocTpouJ Tesex-
Ky. B ee Ky3oBe xpyras tenexka c 6ara-
pedKkod H MHKPOMOTOPYHKOM, KOTOpPbIH
yepe3 peAyKTOp H IJIaHeTapHyio wmaiby
C KaXIblM OGOpPOTOM TOJKaeT IIThipb, a
YK OH-TO YaCTO KOJIOTHT B CTE€HKY MallHH-
KH H3HYTpH (pHc. 8). B o6partHoe moso-
JKeHHEe LIThIPb OTTATHBAETCS PE3HHKOH.

PasnoBugnoctamMu HMJJoB MOXHO cuH-
Tath MmojeaH M. )KapkoBa H3 ropona
[opekoro. Emwe B 1929 rony on samerud,
YTO NPH paCIUHPEHHH rasa uepe3 COIJIO
umnyabc Bpoae 6ol tepsiercs. Ilono6Hyio
Helo 3aJ0KHuI B a. ¢. Ne 365938 P. Uyp-
KHH (MockoBckasi 064.). OH npensoxuu
€03/1aTh NMapaMeTPHYECKHH HHEPLHOHHbIN
NPHBOA B BHIE KECTKOrO 3aMKHYTOrO
Tpy6ONpoBOJa, 4YaCTHYHO 3alOJHEHHOro
BSI3KOH 3JIEKTPONPOBOAHOH Maccoi. dTa
Macca TOJIKAaeTcsl  JEKTPOMAarHHTHHIM
nojeM H, Npoxoasi MeMGpaHy c NMHeBMa-
THYECKHM JpoccesieM, AOJXKHAa C€03[aTh
HanpaBJIeHHOe HMIYJIbCHOe MOCTYNaTeJb-
Hoe JBHXKeHHe (puc. 9). i

ITo ero xe a. c. Ne 909374 Ha Jonacrsx

BCTPEUHO BpalllaeMblX TYpGHHOK 3aKpen-
JieHbl fie6ajlaHCHble TPY3HKH. DTH HeypaB-
HOBEIEHHbIE MacChl [OJKHBl CJIYXHTh
BHGPOBO36YIHTENSAMH, KOTAA HX MPHTHA-
THBaeT 3JEeKTPOMarHuT cratopa. Ecux
CHHXPOHH3HPOBaTh 4YacCTOTHl BpalleHHS
TYPGHHOK H BO3OYXKJIEHHS 3JIeKTpoMmar-
HHTa, TO aBTOp HajJeeTcs MOJYYHTb TATY.
[TpamepHO O TaKOH e KOHCTPYKIHH
rosopur I'. Konbitos. Ecau naparouuit
rpy3 NPHTSIHETCS MarHHTOM, TO, MOJYYHB
HMIYJIbC, OH MepefacT ero Tejaexke (pHc.
106). C Toit xe Lenblo XOpOIIO GBI CO-
31aTh KoJieGaHHS cpelbl 3MeKTPHYECKHMH
pa3psinamu (puc. 10A). U Bce e 3aKOHB
HbloToHa, coXxpaHeHHSI MeXaHHYeCKOro
HMIyJbCa CHOpaBEeJIHBBI H MJs 3JEKTPO-
MarHeTHaMa, XOTsl 3JeCb elle TpyJHee
pasobparbcsl B (hH3HKe mpolecca.

Hrak, UMI, UYT, UIIP, UIIM, HX,
H]I... KTo 3HaerT, He NOSIBATCA JI B pefakK-
LLHOHHOH moute HoBble M? A motoMy mo-
CMEeIIHM BBIHECTH TIJiaBHOe XOTAl Ghl K3
CTOJIb KPaTKOro, Aa/ieKO He MOJHOr0, HO,
3ameTbTe, J06poxkenarenbHoro o63opa.
OHo ke, AyMaeTcsi, CBOLHTCA K Cleiylo-
IIeMY: COJIb BONpPOCA B MOHCKE YHHUTOXKE-
HHSI OJHOH H3 ABYX NPOTHBOHANpABJEH-
HbIX cHJl. [ pyroe feso — Kak 3TO CAeJiaTh.
Tpenuem? Pacumpenuem? Eme ueM-HH-
6ynb? JIuwb He 3aGhiBafiTe, 4eM 3TO rpo-
3uT. Benb ecsin nopo6Hoe ynacres, coapor-
HeTCsl He TOJIbKO TeXHHKA, a H BCSl Hayka,
160 Ha COXpAaHEHHH HMMY/Ibca 6a3HpYIOT-
csl Bce 3HAHMSA yeJoBedyecTBa. A pas Tak,
TO He Jy4llle JIH, mpexie yeM GpaTbest 3a
ouyepeHOH HHEPLOHJ, INPOUITYIHPOBATb
COOTBETCTBYIOILLYIO JHTEpPaTypy?

Andusnkn XX Bexa

Hyp6ei IYJIUA,
npodeccop, AOKTOP TEXHHMUYECKUX
HayK

BJIATUMH HAMEPEHHSMH...

Ilepeno MHOH nanka — «gaeno». Ha
nanke CeMH3HayHblH HOMep, (aMHIHsA H
Ha3BaHue: «MHepuoun cucrembl Kocre-
Ba». JT0 3asBKa Ha H3o6pereHHe. A A
JIOJIXKEH 1aTb Ha Hee OGOCHOBAHHBIH OT-
3bIB 10 MOpYy4eHHI0 ['ocynapCcTBEHHOro KO-
mutera CCCP no penam H3o6pereHHH H
OTKPBITHH.

3x, Kocres... He nepBbifi rox s 3Haio
3TOro yesoBeKa, He MepBbIH pa3 paccmar-
puBalo ero «aejno». Celiuac OHO pacmyxJo
TaK, 4TO €ABa BJe3aeT B nanky. OT3bIBHI,
3aKJIIOYEHHS], pellieHHs, KaJOo6Hhl...

Ilucan KocteB mucbma H MHE JIHYHO.
Oco6eHHO 3aMOMHMJIOCH €ro MmocjejHee
NI0CJIaHHE.

«MHe cTaj0 M3BECTHO,— MHUIET OH,—
4TO MOEe H30GpeTeHHe [JOJIXKHbI CHOBA Ie-
pexath BaM Ha 3akJjioueHne. OT Bac Te-
nepb 3aBHCHT, MOJYUYHT YEJIOBEYECTBO HJIH
HeT, MOXeT GbITb, camMoe 3aMeyaTelbHOe
3a BCIO HCTODHIO TEXHHKH H300peTeHHe.
He 6ynbre 6lopokpaToM, YyMOJsllo Bac,
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BJlyMaHTech B CYTb MOEro MpeJOKEHHS.
Benb JiofH moiydyaloT BO3MOMKHOCTH Ji€e-
TaTh KaK NTHLbI, TPHUEM HE TOJBKO B BO3-
JlyXe, HO H B KOCMOCE, HH Ha YTO HE OIH-
pasicb! He 3Halo, [OXHUBY /M 51 10 KOHLA
BOJIOKHTbl C MOHM H306peTeHHeM, HO f
JOBEleH 10 OTYasiHHSl M yXKe He Bepio B
3TO0...»

Hy uro, uro penatb ¢ KocreBbiM? [la
ecsqd 6bl TONbKO ¢ HUM! J[eCSTKH, COTHH,
a TO M 6oJIbliIe OYEeHb MOXOXKHUX MPEMJIOKe-
HHUH TOJILKO HA Moed namsTH. Jlloau Meu-
TaloT JIeTaTh KaK NMTHLBI, H yXXe BO34YLI-
Hbli OKeaH He ypoBjeTBopsier HX. OHH
PBYTCS B KOCMOC, /i€ HE Ha YTO ONepeTh-
csi. Tam mycrora ¥ mepesBHraTbesi MOX-
HO TOJMIbKO Ha PEAaKTHBHBIX MallHHAX.

Kcrath, Hemb3si mnytaTh peakTHBHOE
IBHXKEHHE C 06e30nopHLIM. PeaktHBHOe
JBHXXEHHE — 3TO BOBCE HE JBHXKEHHE BCe-
ro TeJja, 3TO JBHXKEHHE OJHOH YacTH TeJa
OTHOCHTeNIbHO Apyroii. Pakera, ornpaBus-
IIHCb B KOCMOC, OCTaBH/J1a HaBEYHO CBOM
HeHTp Macc Ha crapre. Ilpocto rasmel u
NPOYHE YACTH PaKeThl ABHXKYTCH B OLHY

CTOpOHY, a He6oJblLiasi YyacTb NEPBOHA-
uyasJbHOH pakethl — B Jpyryio. Ee xe
LEHTP Macc H He AyMaJl CABHraThCs C MeC-
Ta, TOPO CaMmoro, rjae OH HAaXOJAHJICH NpH
3dmycKe.

PeakTHBHOe 1BHXKEHHE OYeHb pacTo-
YHTEJbHO: BeAb O6oJiblilas 4YacTb Macchl
pakKeThl — TOIUIMBO, OKHCJHTE/b, 4 YacTo

U JIeTalH ee CaMoi — nponajaloT AJist Hac

HaBcerja.

Jlpyroe pneno — 6e30MOpHLIH JBHXKH-
TeJsb, HJH, KaK ero Ha3blBaloT, HHEPLOHA.
«EmMy He HYXHO 3amacaTbCsl TOMNJHBOM.
OH MOXeT HCNOJIb30BaTh HEPTHIO KOCMH-
4ecKOro MpOCTPAHCTBA, KOTOPOH sl ero
[PHBOZA BIOJIHE AOCTATOYHO B JII060H TOY-
Ke KocMoca». DTO CJIOB& H3 KHHTH Mart-
pHapxa H3o6peraTesieli HHEPLOHAOB HH-
xeHepa B. H. Tomunna — «Huepuounn»
(TTepMckoe  KHHXKHOE  H31aTeJbCTBO,
1976).

TonunH Hauasm H306peTaTh HHEPLOHABI
elle nosiBeka Hasan. JlecsirkaMH JieT Hc-
YHC/IsIeTCss «CTa)X<» paGoThl Haj HHEPIOH-
JlaMH JPYTHX SHTY3HacToB 6€30MOpPHOro

aBrxeHusi. OHH M HX MOCJeNOBaTeNH pa-
60TaloT, He IajAs CHJI, OTKa3biBas ce6e BO
BCEM, OHH GyKBaJIbHO (paHAThl CBOEH HIEH.
Ho... Hu onHoro Jeraiouero HHepuoHaa
NO0Ka HHKTO He MOCTPOHJI, H30OpEeTEeHH AMH
HX TBODEHHSI He NPH3HAIOT, MOJieJIell CTPO-
UTb He nomoraioT. TpyaHasi XKH3Hb Yy H30-
6GperaTejied HHEPIOULOB, HO OHH BepAT B
G6ynyuee cBoux peruul. B. H. Tonuux B
CBOe BpeMs mHcas: «§l TBepLO 3HAIO, YTO
PAHO HJHM MNO3[HO, HO AaJbHeHIIHH pac-
LUBET H pa3BHTHE HayKH HeH36eXHO MoM-
AyT MO MyTH, HAMEYEHHOMY MHOH...»

Jlax<e He BepHTCS, YTO B Hall MpoOcCBe-
LIIEHHbIH BEK He MOT'YT MOJYYHTb 3eJIeHOH
YJHLBl CTOJNb BeJHKHE HIeH, CTOJIb 6Jia-
rie Hamepenusi. M HaxonsiTcsi exuaHble
JIIOJIH, B TOM YHCJI€ H CPeJH YYEHbIX, KOTO-
pble 3asBJISIIOT, YTO HMEHHO TaKHMH 6Jia-
MMM HaMepEHHSIMH H BBbIMOILlEHa 0opora
B al...

HCNOBEAb PACCTPHUTH

Paccrpura — 310 GbIBIIMH CBSILLEHHO-
CJIyKHTeJb, NO6GPOBOJBHO OTKa3aBLIMHCHA
OT LEPKOBHOTO CaHa H yallle BCero cam
aKTHBHO TNPOBOASILIHH aHTHPEJIHTHO3HYIO
nponarauny. B naHHOM cayyae paccTpu-
ra — 310 1. J1 Gbl1 SIPOCTHBIM H306peTa-
TeJieM MHepLOoHA0B. B apxuBax eiue, Ha-
BEpHOE, XpaHATCA 3asiBKH, MONAHHBbIE
MHOH Ha H306peTeHHs Ge30NMOPHBbIX ABH-
JKHTeJIeH H Ha OTKPHITHS HOBLIX 3aKOHOB
npupoabl. ¥ MeHs B 1wKady elle ocTanuch
H CaMH MOJEJIH 3THX JBHXKHTEJIeH, IpHYeM
JeHCTBYIOLIHE.

A Hauasnoch 3to Tak. B Ne 10 3a
1962 rox B XxypHaae «HsoGperatenab H
palLHOHANN3aTOp» IMOSIBUWIOCh CTPaHHOE
¢doro. Hap crosiom napHT cTpaHHOro BHAa
MEXaHH3M, a YeJOBeK C XHILHBIM JIKIOM
MOJCOBBIBAET NOJ Hero Gymary, NOKasbl-
Basi, 4to, neckatb, Bce 6e3 o6maHa, Me-
XaHH3M [EeHCTBHTEJIbHO «BHCHT» CaM IO
ce6e. B moanucH noj CHUIMKOM GbLIO CKa-
3aHO, 4yTo cTpaxoBoi areHT Hopman [IuH
H306pes MallHHYy, CO3JAlOIYI0, KaK OH
YTBEpXKJaeT, TArYy HeypaBHOBELIEHHOH
CHJIOH WHEpPLHH NPH BpalIEHHH CHCTEMBI
3KCLEHTPHKOB.

Ecau 310 He ouepesnHas 3amajgHasi «yT-
Ka», TO YeJOBEYECTBO NOJYYHT NPHHIIH-
MHaJbHO HOBHIH CHOCOG nepeNBHXKEHHS.
C Tex mop «MamuHa JIMHa» LEJTHKOM 3a-
BJlajilela MOHM BOOGpax<eHHeM, H 51 3aX0-
TeJl CO31aTh HMHEPLOHJ, KaKoro eile He
6bL10, TO €CTb Jyulle. §I onuily HAEo,
NDHILEIIYIO TOrla MHE B FOJIOBY, H MOUTH

YBE€peH, 4TO MHOTHE 3HTY3HacCThl HCCJe-
LYIOT H ceduac TaKyio CXeMy, CUHTAIOT ee
CBOEH.

Boo6pa3sure ceGe NJIHHHYIO TEJEXKKY Ha
KOJIECHKAaX, Ha HeH — TeJleXKKy NOMEeHb-
1Ie, HO MaCCHBHYIO H MPHTAHYTYIO Ha CXKa-
TOH INpYXXHHE K ORAHOMY GOpTY IJHHHOH
TeNeXKH. B cepenuHe mnociegHelt CTOHT
elle OHAa TesjexKa — miatdopma ¢ Kyc-
KOM IacTH/IHHA. Bce konmecuku, pasyme-
ercsi, 6e3 TpeHHsl, BCe CBSI3H, €CTECTBEHHO,
HaeanbHbl (pHuc. 1).

Ilepexxuraem HHTb, CXKHMAIOLLYIO NpY-
JKHHY, MaJsiasi TeJexKa YycTpemiasieTcs
BNpaBo, G6oJblias — BIeBO  (HeHcTBHE
PaBHO NMPOTHBOAEHCTBHIO!), Masas Tesex-
Ka «I0 10pore» Bpe3aercs B KyCOK IJac-
THJIHHA H, 3aTpaTHB TaKHM o06pa3oMm
4yacTh CBO€H JHEPTHH, HEXOTs YAapsieT B
npapbii 60pT GosbLIOH Tesexku.- ITo-
CKOJIbKY yJlap 3TOT H3-3a MPOMEXYTOYHOH
MOTEPH 3HEprHH Ha JedopmauHio H Ha-
rpeB MJacTHJIHHA OyZHeT HecHJeH, 60Jb-
asi TeJexKa He BOCCTAHOBHT CBOEro
NMepBOHAYA/NBHOTO MOJIOKEHHSI M LEHTP
Macc BCeH CHCTeMbl CiBHHETCs BJIeBO. T ak,
yAap 3a ynapoM, CHCTeMa CTaHET Heyk-
JIOHHO H, TJlaBHOe, 6€30MOpPHO ABHIaThCS
BJIEBO. 3BYUHT YGeIHTENbHO, He TaK JIH?

Ho onbiThl Ha Mopenu mokasaju, 4To,
XOTb IIACTHJMH H Ne(pOpMHPYeTCs, SBHO
JIeMOHCTPHPYSI 3THM MOIVIOLLEHHE SHEPTHH,
LIEHTP Macc rnocsie ynapa Tak H ocTaBaJics
Ha mecre. Mos uiesi ropesia orsem!

Yero ToJIbKO 51 He AeJaJ, nabbl ITOT ca-
Mblfl LEHTP CIABHHYJCS C MEPTBOH TOYKH!
Jlaxe HM3rOTOBHJ «MaJiylo TEJIeXKY» H3
Nopoxa, KOTOPLIH NpPH OTTaJKHBAaHHH MpY-
JXXMHOH aBTOMAaTHYECKH MOJKHTajcsi M
cropaj B 3aKyNnopeHHOH MycTOH GyThlJIKe
H3-TI0J LIAMNAHCKOro (omacHblfi ombiT!),
urpaionield posb GOJbILOH TeNeXKH, H Ta-
KiM 06pa3oM B npaBblil 60pT (ZOHBILIKO)
HHYero BHAHMOe He yaapsjo. Bce paBHO
LIEHTp Macc ocTaBaJicst Ha MecTe. Bblio oT
4yero COHTH ¢ yma!

HakoHel s ocTaBHJI ONBITHI Haj 3THM
THNOM 6€30MOpPHOro JABHXKHTENS] H o6Gpa-
THJICA K «CHIaM HHepuuH». CHJibl HHep-
LHH — 3TO BCEro JHILb MaTeMaTHYECKHH
npHeM, HO TOI'la 5 BEPHJI, YTO OHH CYILECT-
BYIOT peasibHO H Jaxe MOryT COBepllaTh
pa6ory. M npeanoxun «ueHTpOGeKHbIH»
uHepuons. Cyrb ero mnpefesbHO NpocCTa:
NPYXXHHHBIM MEXaHH3MOM IDHBOIHJIHCHL B
Kosie6aTesbHOe JBHXKEHHE pbluard C¢ rpy-
3aMH Ha KoHuax (puc. 2). Ha rpyssl, pac-
CyKJaJ 5, IPH JABHXKEHHUH 1O OKPY>KHOCTH
JeHCTBYIOT LEHTPOGEXHbe CHJIb, GOKO-
Bbl€ COCTaBJISIIOIHE HX YPABHOBELIHBAIOT-

cs, a JeHCTBYIOIIHEe Brepel — CyMMHpY-
IOTCS1, OHH-TO Y NMOTSIHYT HHEPILLOHJ BNiepe.

Celiuac MHe CTHIJHO, UTO, YK€ OKOHUHB
HHCTHTYT, $ AyMaJ, 4TO LeHTpo6ex Hble
CHJIBI peaJjibHbl H MOTYT AeHCTBOBaTb Ha
rpyanl, coBepuiasi pa6ory. Ho, yBbl, HMeH-
HO TaK AyMaeT MHOXECTBO JiIoJeH, HMelo-
IHX JeJO C TeXHHKOH, Ja)ke HHMEHephl U
HEKOTOpble yYeHble, HHYYTb HE 3aLyMbl-
BasiCb HaJ TeM, YTO HX MPEeACTaBJEHUS B
npuHukne HesepHol. Kak samerun T. Dau-
COH, K COXaJIeHHI0, GOJbLIMHCTBO JI0AEH
NPEANOYHTAIOT GE3MEPHO TPYLHTHCS, BMe-
CTO TOrO YTOGHI HEMHOrO MOLYMAaTbh.

Yro 6bl Tam HH G6blIO, MOZeab Ghlia
H3roToBJeHa M, OGyAyyH NOCTaBjeHa Ha
CTOJI, SHEPTHUHbLIMH TOJYKaMH MoOexaJa,
HO... He TyJa, Kyaa npeanosaraJocs! Kor-
Jla e sl TOCTAaBHJ €€ Ha MJIOTHK Ha BOJe,
J1aBCPENCTBO MOMJIbLJIO B MPOTHBOMNOM0XK -
Hylo cropoHy! Bot uyneca, nogyman s, Ho,
peIlHB, YTO NobefUTe e He CYIAT, MO
oyepenHylo 3asiBKy Ha OTKpbiTHe. [TycTb,
Jymaio, ABHKETCS KyAa XOueT, JIHLIb Gbl
JBHraJsacs!

YBbl, NONOGHbIE 3asiBKH OOBIYHO BO3-
BPalLIAIOTCSs, KaK MPOTHBOpPeYalllHe 3aKo-
HaM MexaHHKH. OGbIYHO 3KCIEpTHl COBe-
TYIOT 3arJiISIHYyTh B TEOPETHYECKYIO MEXaHH-
Ky ¥ B yKa3aHHe 110 COCTaBJIEHHIO 3asiBKH,
H60 He MNPHHUMAIOTCA K PacCMOTPEHHIO
Marepualbl, B KOTOPbIX H3JIOXEHbl YT-
BEPXK/JEHHSI O BO3MOXKHOCTH [BHXXEHHS C
HCMOJIb30BAHHEM BHYTPEHHHX CHJI CHCTe-
MBI.

Kak u cienoBano oxunath, s o6pyrai
(mpo ce6s1) 3KCHEpPTOB, Ha3BaJ HX Heyya-
MH, OrpaHHUYEHHBIMH JIOAbBMH H M0XKaJlo-
BaJICAl HA HUX Ky[a CJleflyeT 3a TO, YTO OHH
H3-32 Y30CTH MBICJIH HE MOTYT pasrisiieTh
npobJyemy Beka.

HennuiHe BCIOMHHTB, YTO BENHKHH Me-
XaHHK, MaTeMaTHK 0 dunocod
JK. I’Anam6ep OKOJIO JBYyX BEKOB Hasaj
ckasan ¢pasy, Kak OyATO cCreluHaabHO
CO3/laHHYIO MJISl «HHEpLOHIHHKOB»: «Te-
JIO He MOXEeT caMo ce6sl MPHBECTH B ABH-
JKEHHe, MOTOMY YTO HET HHKaKOro OCHO-
BaHHS K TOMY, YTOGbI OHO IBHTaJIOCh M PEJ-
NOYTHTE/bHEe B OJHY CTOPOHY, YeM B IpY-
ryio». BoT nouemy HeKoTOpble HHEPLOH Abl
JBHXKYTCA MO Cylle B OJAHOM HampasJe-
HHH, N0 BOJe — B Jpyrom, a B Ge3onop-
HOH cpene — Hukyna. Ho Bce 3to 6binio
NPOYTEHO H, JIaBHOE, OLIEHEHO MO03XKe.

3a6pocHB Ha HEKOTOpPOEe BpeMsl HHep-
LOHUJbl, 5 3ALHTHJ KAHAHAATCKYIO IHC-
cepTalHMIo, HO Bce ellle, Gy ydyH AOCTATOU-
HO Ja/Ji€KHM OT HayKH, Ha3bIBaeMoH Me-
XaHHUKOH, PelInJ BO30GHOBHTH CBOHM OIbI-

INEE] INTNERINEWE] 11 11
L P A Hi
it P ! o AR AR A RmaRane s
s i mamsannEn; o
TR ®s MA 1 i mums “W
1981 N ] Ak
= {17 F ‘5;‘,‘"“
~ 1 1
ATy Asan T Hrt THT
I < S i’ aeg aes
R TbL l};\ll 2 o ImasEEnuas H-HHHHPEH H
i T rl H T
1{ 1
b : i 1
] B b1} "
H H t ¥
1 {31 H o
L " wan
H HH :
ia NII NEEEEEE .8 88 41 i HH HH H i
T Pt P - H Y
== 1
s +44 -
ey H H
T T T e T e T T T T T e e e e e e e e e e e e e e e e e e e e e ey vy

v

23



Thl. ¥Y2Ke JOCTaTOYHO OMNBbITHBIA JKCNEpH-
MEHTaTop, s He CTaJ MyCKaTb HHEPIOUJ
6erarb MO CTOJY, KaK paHbllle, a... B3BECHJI
ero. Jla, B3BecHJ1 Ha pblYaX{HbIX Becax B
pa6oraionieM H HEMOJBHXKHOM COCTOSIHHH,
HanpaBHB [MpeANnoJiaraemMylo CHJy THATH
BHH3. Ecaiv Gbl XOTb Masiefiliasi cusia TSrH
NPUCYTCTBOBAJIa, TO OHH HEMEAJIEHHO MO-
Ka3anu Gbl yBeJHUeHHe Beca (CHJA TsXKe-
ctu+cuaa tarn). Ho, k mMoemy ynuBie-
HHIO, BEC HHEPIOHLA OCTAJICH MPEXKHHM—
HanpacHoO $i BKIOYaJ H BLIKJIOYal €ero,
3a60T/IMBO MepeBOpayMBa/ HJH KjiaJ Ha-
60K.

[epBuifi cepbe3HbIll yaap Mo 3JocyacT-
HbIM HHepLouaam Gbul cienaH. A BTopoi,
peuiaiomui ynap 6bla cienaH Toraa, Kor-
Ja s craj IpenofaBaTesieM TeopeTHYe-
CKOH MEXaHHKH H BBIHYXJEH GblJl MOBTOP-
HO, H Ha cell pa3 OCHOBAaTeJNbHO, B3SITbCS
3a ee u3yyeHue. §I He Mory nepenarb,
CKOJIbKO HOBOTO OTKPbIBAe€rcsl mepej 4e-
JIOBEKOM, KOrfa OH HauMHaeT Bcepbes,
MO0-HACTOSILIIEMY 3aHHMAaTbCA MEXaHHKOH,
3THM «G6JIaropoJHeHIIUM H3 HCKYCCTB»,
Kak HasbiBaau ee japeBHue. Hesb3st mo-
CTHTHYTb MEXaHHKY, He H3yuyasi ee, OHa
TPYAHA, Tpe6yeT Kpenkoro pyHiaMeHTa —
3HaHUH MaTeMaTHKH, JOTHKH, HO CPaBHUTh
OLLYIIEHHS YeJoBeKa, XOTb BKpaTie H3y-
YHBILIEr0 €e, MOXXHO pa3Be TOJIbKO C Mpo-
3pEHHEM CJIenoro.

Tenepb, crtaB npogeccopoM MeXaHHKH,
sl JIOBOJbHO CBOOGOJZHO OPHEHTHPYIOCh B
TexX JaGHPHHTAX, KyJa Monagalor no CBoeH
BOJIE CO3JaTesid HHepuouaoB. Mue oco-
6EeHHO GJIM3KH H MOHSATHBl 3TH CHTYallHH,
160 51 He 3a6blL1 elle, KaK CaM B HHX OKa-
3piBasicsi. M1 A1 Xouy pacckasaTh yMTaTe-
JIsiM TpaBAy o6 HHepLOHAAX, OYeMYy OHH
JBHXYTCA IO peasbHbIM NOBEPXHOCTAM
H He MOryT JBHrathbcsi 6€3 ONopel H Kak
CaMOMYy NOCPEJCTBOM HECJIOKHOTO ONbiTa
y6enuTbCsl B 3TOM.

NMPABJA Ob HHEPLLOHIOAX

ITpome npeacraBuTh ce6e He MalHHY,
a camMHx ce6si, MO3TOMY MYCTb KOpPIyCOM
vHepuoHAa GyHeT CJaYXHTb HJHHHAas Te-
JleXKKa Ha ONmopax C OueHb MaJlbIM TPEHH-
eM (KOHbKH Ha Jbay!), a rpy3om — Hemno-
CPEACTBEHHO Mbl caMH (pHc. 3). MenJen-
HO H OCTOPOXXHO pa36eraemcsi (a), HaGH-
paeM CKOpOCTb, H BOT MHl yXKe y nepefHel
cTeHKH TesnexkH. OHa He NBHHYJach, Tak
KaK yCKOpEHHe Hallle CJIHIIKOM MaJo, Ka-
.caTeslbHasi CHJIa HOr Ha noJ ciabas, H
CHJIA TPEHHSI KOHbKOB O Jie[l, KaKk 6bl HHY-

bbbttty bbbt

TOXKHA HU 6blia, yAep:Kana ee OT ABHXKe-
HHuA Hasax. UM Bce ke 3Ta cuaa TpeHHs
JIBHHYJIa Hall HHEPIOHA, XOTSl KOpHmyC H
HenoziBHXKeH. Benb o6LIME LEHTP Macc
CHCTeMbl  «rpys  (uesoBek) — Kopmyc»
nepemectHiicsl ¢ nosioxenuss LIM-1 B no-
snoxenHe LIM-2. Bor oHO, HCTHHHOE [IBH-
JXKeHHe HHepuoupa. M nBukeHue 310 —
6siaronapsi BHelIHeH cuae Tpenus Fp,
HanpaB/IeHHOH CO CTOPOHbI JibJla HAa KOHb-
KH HMEHHO BIiepell, O JBHXKEHHIO LeHTpa
macc!

Jlanee ciaenyer Halll SHEPrHYHHIA Gpo-
COK ¢ Ha6paHHOH CKOPOCTBIO HA CTEHKY M
OTTaJIKHBaHHe OT Hee pykamu (6). Kopnyc
pe3Ko ciBHraercsi Bhepejg — Mbl Ha3sap,
CHJIAa TPEHHS KOHbKOB O JI€Jl NPeosoJieHa.
BorT 0HO, Kaxylleecs IBHXXEHHE HHEPILOH-
na. Ha camom e jene neHTp Macc B 3TOM
cJy4yae NpaKTHYECKH OCTaJicsl HA MecTe —
HMITYJIbC BHEIIHEeH CHJIbl TPEHHS 32 KOPOT-
Koe BpeMsi yaapa oueHb MaJ. Teiexka
CIBHHYJachb Bnepel, Mbl Hasaj, a LEHTP
macc ocrajcs Ha Mecre. Ecau npu 3tom
TOJUKE H OT6poce Hasal Mbl OKasasHCh
yXe y 3aJlHe# CTEHKH — XOpOIlIO, HaYHeM
pasber cHauasa. Ecau Her — orofinem
Ha3ajJ, CMECTHB [EeHTP MacC HeMHOro
Hasaj (onsitb 6iarojaps cHje TpeHHs!),
a 3aTeM [OBTOPHM IEpPBOE ABHKEHHE —
NJIaBHbI Pa3roH.

HctuHHOe IBHXKEHHEe HHEpLOHJa, OKa-
3blBaercsl, MPOHCXOLHT COBCEM He TOrja,
KOrja nepemeliaercs KOpHmyc, H Kak Yy
BCEX Ha3eMHbIX CPEACTB TpPaHCHOpTa 3a-
BHCHT TOJIbKO OT BHELIHEH CHJIBL.

PaccmoTpuM Tenepb 3TOT Ke HHEPLOHJ,
Ha n/1aBy. XapakTep TPeHHs O BOLY COBCEM
HHOH, yeM mo croay. B cayuae cyxoro
TpeHusi Fpp mnoutH mocrosiHHa, MaJjo 3a-
BHCHT oT ckopocTH. Ha Boze xe cuia co-
NPOTHBJIEHHS] MNPONOPHHOHAJbHA CKOPO-
CTH H NPH HeGOJMbLIMX CKOPOCTSAX He3Ha-
YHTEJIbHA.

Torpa npH HamemM MJIaBHOM pa3roHe

_BIIepeJl KOPIyC H3-33a HCue3aiolle MaJsioi

CHJIbI CONpPOTHBJEHHS GyAeTr [ABHraThCs
Hasaj, a eHTP MacC HaXOAHTbCH NPAKTH-
yeckH Ha Mecte. IIpu ynape xe o mepen-
HIOIO CTEHKY KOpNYC 3HEPrHYHO «PBaHET»
BIEpe], BbI30BeT 6OJbLIYIO CHJY COMPO-
THBJICHHS] BOAbI, & [IOTOMY NPOHAET MEHb-
e, yeM Ha nepBoM 3Tamne, Hasax. Caeno-
BaTeJIbHO, IEHTP MacC OKa)eTcsl CABHHY-
TBIM... Hazaf. IIpW Tex ke [BUKEHHSIX
rpy3a LeHTp MacC HHepLOHIa Ha Boje Ne-
peMeliaeTcs B APYrylo CTOPOHY, YeM Ha
cywe! K Bce u3-3a TOro, 4T0 BHELUHSS CH-
Jla, BepHee, ee pe3yJbTHPYIOLIHH HMITYJbC

SRR L ey

HMeeT Ha BOJ€ INPOTHBOINOJIOXKHOE Ha-
npasJieHHe.

CiiegoBaTesibHO, He CTOJb YXX HaWBeH
mud o Gapone MioHxrayseHe, KOTOpbIH,
neprasi ce651 3a BOJIOCH! 10 COOTBETCTBYIO-
IeMY 3aKOHY, HE TOJbKO MOr O6bl BbITa-
LHUTb ce6s1 U3 6010Ta, HO U, YHCTO TEOpe-
THYECKH, IOJHATHCS Aaxe B BO3AyX. Tob-
KO He B Kocmoc!

B 6Ge3onopHo# cpene, ecTeCTBEHHO, HH-
KaKHX BHEIIHHX CHJI HeT, H LEHTP Macc
vHepLoua ocraHeTcs Ha mecre. KoHeuHo,
Ha BCAKHH cay4al 6blj0 6bl HENJIOXO MpO-
BEPHTb HHEPLOHA B 6e30MopHOH cpeje, HO
KakK 3TO C/leJaTh, He JleTasi C HUM Ha op6u-
Ty? OKkasbiBaeTcsi, LOBOJbHO IPOCTO.

CnycTHM C NOTOJIKA TOHKYIO NPOYHYIO
HHTb, IPHKPENHM K Hell 3a cepeiuHy AJIHH-
HYIO nepek/afuHy (Hampumep, pedCILHHY,
wBa6py U Np.), Ha OJHY CTOPOHY KOTOPO#H
NOJBECHM HHEPLOHA, a Ha APYryio — Jio-
6o# nporuBoBec (puc. 4). MHepuona noJ-
JKeH GbITb OPHEHTHPOBAH TaK, UTOGLI Npej-
nojiaraemasi €ro cHja Tsrd 6bljla Hanpas-
JieHa TepreHfuKYJISAPHO MepekJajuHe H
HHYTO B HEM He KPYTHJOCH Obl B OJIHY CTO-
POHY B NJIOCKOCTH BpalleHHs] KPYTHIbHbIX
BeCOB (MHaye COIIaCHO 3aKOHAM MeXaHH-
KH Bechl 3aKpYTSATCSl B JPYTYIO CTOPOHY).
3aBeneM NpYXHHY HHEPUOHJAA H CBSXKEM
€ro rpy3bl HWTKOH. Bce roroBo K omnbiTy.

Yro ke Mbl mOJay4dM? Mbl noayyum
KpYTHJbHbIE BeChl, O4eHb TOUHBIH NPHGOP,
KOTOPbIH Cnoco6eH «MOYYBCTBOBATb» Ma-
Jeduryio cuay Tsri. COnpoTHB/IEHHS [ BH-
JKEHHIO — BHEIIHHX CHJ — Ha TaKHX Be-
cax MOYTH HET, KpOMe pa3Be CONpPOTHBIIE-
HHMS BO3lyXa, KOTOpOe BeCcbMa Majo NpH
MaJblix ckopoctsix. IIpoBepHM TOYHOCTb
Hauiero npu6opa — THXOHbKO NMOAYEM «B
cnuHy» uHepuouay. OH HauHeT MeIJIeHHO
KPYTHTbCSl BMeCTe C MepeKJaJHHOH H
NPOHAET A0CTaTOYHO GOJbLIOH MyTh, MOKA
He ocraHoBHTCS. [To 3TOMy nyTH MOXKHO
CYAMTb 06 HMIyJbCE€ TSTH.

Tenepr ocraHOBHM NpPHGOpP, NOTOUHEE
BLICTABHM €ro W nepexx:keM Hutb. MHep-
HoHJ 3apa6oTaer, H3pacXoiyeT Bechb 3a-
nac 3aBoja NpPyxHHbI, HO OPHEHTALHS Me-
peKJaiMHbl OCTaHeTCs BCe-TaKH NepBOHA-
4aJIbHOH.

CnepoBaTe/ibHO, HHEPLOHI HE pa3BH-
BaeT HUKAKOH TArH 6e3 BHELIHHX CHJ, 3TO
Mbl OZHO3HauHO noKasanu. Ecau 6bl Tsira
HHepLOHJa Ha Becax Gbuia coM3MepHMa
C TOH, YTO OH pa3BHBaeT Ha CToJe, Mepe-
KJIaJHHa npuuLia 66l B HEHCTOBOE Bpalile-
HHe, HanoJ00He JIONACTH BEHTUJIATOPA.

Bo3Hukaer Bonpoc: HeyxkeJlH rope-H3o-
6GperaTe/i He MOIJIH JOrafaThCsl B3BECHTD
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CBOH MHEPLOHJbI, HE TO YTO HA KPYTH/Ib-
HBIX, Ha 00bIuHBIX Becax! Beib 3TOT ONBIT
cam co6oil HanpawuBaercs. M Tyr nposis-
JgsieTcsl ellle OfHa YIMBHTEJbHas uyepTa
MX XapakTepa — OHH IIPOCTO HE MPOBOAST
ONbITOB, KOTOPbIE HM HEBBITOJHBL.

COH PA3YMA PO)XIAET YYAHIL

Kak Ha 3ape LHBHJIM3allHH, TaK H B
Hallly 310Xy, MPHMEPHO OfHH H TOT Xe
NPOLEHT ue/oBeYecTBa OOYPEBAIT «Cy-
MacLIefIHe» HIeH.

JlaBHO yXe MaxHyJH PYKoH Ha «(u-
JNIOCOGCKHHA KaMeHb», HCKATelH «NaHa-
[leH» TPEBPATHIHCh B 3ayps[IHbIX 3HAXa-
peil, a BOT «BeuHble» JBUTaTelH H HHep-
LOW/Ib - TMPOAOIKAIOT KOHCTPYHPOBATH.
Cosjatesd «BeuHbIX» [BHraTe/ed Ham
yXe He CTpalliHbl, OHH BbI3BIBAIOT pa3Be
TOJIBKO YJIbIGKY COX aJIeHHs], 3 <HHEPLOH.-
HHKH», 3TH NOAJHHHbe andusuku (mo
aHaJIOTHH CO CpeHEBEKOBBIMH aJXUMHKa-
MH, C KOTOPHIMH y HHX MHOro 0G6Iero)
XX Beka, MpencTaBisioT co60# npob6iie-
MY, MOJHYIO JpamMaTH3ma.

ApanTiopHasi Hiesl MOCTPOHTb BONpPEKH
3aKOHAM MEXaHHKH H 3[paBOMY CMBICIY
6€30MOpHEIE IBHXKHTEJNH OXBATHJA ThICH-
YyH{ JiofeH, HMEeOIIHX KaKoH-HHOYIb KOH-
TAaKT C TEXHHKOH. DTH COBDEMEHHblE aj-
(U3HKH, HACJBIABIIKC NPO CHOPhI yue-
HBIX O CHJIaX HHEpIHH, 00 MHEePLHOHHOM
BHOpONEpeMellleHHH, KOTOpOMY B 3apy-
GeXHbIX KYyDHalaXx 4Yacro NMPHAAIOT MH-
CTHUECKHH CMBIC], 3aaJIHCh L€JIbIO NOJY-
4HTh MallHHY, MepeMemapuyoocs 6e3
B3aMMOJEHCTBHSI C OKpYyXalolie#d cpeaoH.

Ectb JI0[H, KOTOpbIE JHX0PaA04YHO pa-
60TaloT B 3TOM Hanpas/i€HHH, TPATs BIy-
CTYIO CBO€, a TaKXKe uy»Koe BpeMsl U Ma-
TepHaJ/ibHble pecypchl, He 6e3 ycrexa mpH-
BJIEKAIOT B CBOM Psifibl BCE HOBBIX a/l(hH3H-
KOB.

Takum o6pasom, npobJjema «6e3onop-
HOrO [BUJKEHHSI» HE TaK yX HEBHHHA, H
BHUMaHHE €f HYXHO yIENHTb TakKoe Xe
NpHCTaIbHOE H Cepbe3HOe, KaK Koraa-to
«BEUHbIM» JIBHTaTeJsIsiM.

KTo e OHH — cOBpeMeHHble an(H3H-
ku? ITo ux mucbMaM (@ y MeHsl COTHH Ta-
KHX THCEM, a[peCOBAHHBbIX KaK MHE, TaK H
B pENaKUHH PasJHUYHBIX XYPHAJOB), a
TakXKe 10 BechMa 4acTbiM 0ecejam C HH-
MH $i COCTABHJI JOCTATOYHO MOJIHbIH 06pa3
COBpPEMEHHOrO aJi(pu3nKa.

BonbuIMHCTBO M3 HHX — JIIOAH 6e3 Ka-
KOro-mu60 CreuraibHoro 06pa3oBaHHMsl.
Ouy 1160 caMH MPH3HAIOTCS B 3TOM, JIH-
60 MNOAMHCBHIBAIOTCS CTPAHHBIM THTYJIOM
«€CTeCTBOHUCIbITaTeIb». B HX mHCbMax
0OBIYHO MPHUBOAATCS HErPaMOTHO BBIIMOJ-
HEHHbIE, HENOHSATHbIE CXeMbl, CHaGXEeHHbIe
5MOLAOHANbHLIMA NOAMHCAMH CO MHOTH-
MH BOCKJIHIATeJbHbIMH 3HAKaMH.

Menbiias 4acTb — CMELH aJUCThI C BbIC-
muM o6pa3oBaHueM JHOO 6€3 OHOro, HO
3aHMMaIOIHe HHXXEHEpHble JOJ/KHOCTH.
TTucbMa 3THX J0eH HayKoO6pasHbl, MeCT-
PAT CIOXHBIMH (OpMYyJiaMH (HEM3BECTHO,
KakuM 06pa3oM BbiBeleHHbIMHU!), CXeMbl H
ueptexu BbinoaHeHbl no FOCTy, ykasaHo
Ja)e, THe KPacHTb M KaKOH KpacKo#,
XPOMHPOBATH HJIH HHKEJHpPOBaThb. B muchb-

Max B OCHOBHOM COJIEpP2KUTCS HACTOSITE/b-
Hasi npocb6a AaTh MOJOMHTENbHBIH OT-
3bIB WJIH MOMOYb OMyGJHMKOBAThCH.

U cosceM Majasi yacTb — yueHhle. ITH
A1, Ge3yCJOBHO HMEIOLIHEe HJH HMEB-
1K€ 3acAyrd B 06JIaCTH TEXHHKH, HO CO-
BepIleHHo (51 He GoioCch 3TOro cjoBa!) He
MMeIOIlKe MOHSATHSI O TEOPETHUYECKOH Me-
xaHuke. OHH OOLIYHO CaMH HE CTpPOSIT
MHEPIOMOB, a LIeAPO Pa3jnaloT XBaijeo-
Hbl€ OT3BIBBI CO3ATEJsIM HHEPLOHNOB.

Hecmotpsi Ha Takoe pasjiduHe, andusH-
KH OueHb NOXOXH APYr Ha apyra. Xapak-
Tep HauWHalouero ajdu3nka, KOTOpPOro
elllé MOXHO CNacTH, BEJHKOJIENHO OMUCaH
B. lIyKmuHbIM B pacckase «YMODHbIH»:
«ITpourtan MoHS, YTO BEeYHbIH ABUraTeIb
HeBo3MmoxeH... U 3apymaicsi. Yto tpenune
TaM, 3aKOHbl MEXaHHKM — OH BCe 3TO
MpOMYyCTHJ, a Cpa3y C rOJIOBOH yulen B
H300peTeHHe TAaKOro «BEYHOrO JBHraTe-
Jisi», KAaKOro elie He GbLIO».

An¢us¥KH MOYTH HHKOraa He GepyTcst
3a paspelleHHe «MEeJKHX», C UX TOUKH 3pe-
uusi, npoGseM. I'no6ambHOCTb mpoGJe-
Mbl — BOT MX KoHeK. He TpaHncnoprepsl,
KoMOa#Hbl, TPOXOTHI, TPAMGOBKH, CBaEBbI-
JepPruBaTe/]i H MHOXKECTBO JPYrHX noJes-
HBIX MalIHH, HCIOJIb3YIOIHX NPHHLUMI He-
CHMMETPHYHOCTH LHK/IA, XapaKTepHbli
/ISl MHEPUOHAA, NPHBJIEKAIOT BHHUMaHHE
Takux rope-usobperarteneii. Her — 6Ges-
OIOpPHOE [BHXKEHHE, MoJeThl B KOCMOC,
«CTpaTerHuecKoe» 3HaueHHe HX TBOPEHHH.
JKaxna GbICTPOH M IIYMHOH ciaBbl, mpe-
CTHXXHBIE NYGJIHKallMH, MHUIypa, a He
cepbe3Hasi M BAyMuMBas pa6oTa — BOT
HX Masik.

BosBpauiasicb K HHEPIIOH/AaM, OTMETHM,
4yTo He GyAeM MO 3TO CKOMIIPOMETHPO-
BaBllee ceGs MOHSTHE MOMeLlaTh pealtib-
Hble MAIUWHEI, IeHCTBHE KOTOPHIX OCHOBA-
HO Ha BUOGpALMH, yAapax H KOTOpbie 4acTo
Ha3biBalOT HHepUHOHHBIMH. OHH 6/1aromno-
JIy4HO pa6oTaloT B HENOCPEACTBEHHOM
KOHTaKTe c oOkpyxawoueii cpemoir. Ho
«MHEPUOHIHHKH» CaMH OTTOPOJMJHCH OT
HHX. B UIHTHPOBAHHOH BbIlIE KHHre
«/HepuoHa» HENAapOM OroBapuBaercs:
«HecmoTpsi Ha BHeIUHee CXOACTBO, BHG-
parop:  (moHHMal — «BHGDPOXOML») H
MHEpLOU/, — YCTPOHCTBA, MPHHUHMIHAJDb-
HO OTJIMYHBbIE ADYT OT JApyras...

Y BHHOBATO B 3TOM HX YIIODHOE HEXe-
JlaHHe H3YYHTb XOTSi Obl a3bl TOH HaYKH,
B 06/1aCTH KOTOPOH OHH XOTSIT COBEpLIHTb
He4To rpaHAHo3HOe. B pesyibrate OHH
TBOPAT MexaHH4yeCcKHX MOHCTPOB. «CoH
pasyma pOXJaeT YyAHIU» — 3TUMH CJIO-
BaMH Xy#OXHHKa ['OHiH MOXHO Oxapakre-
PH30BaTh CO3/1aBLIYIOCS CHTYaLHIO.

Maue xo04ercsi MOCOBETOBAaTb MOJIOJLIM
u3o6peraTesisiM, pallHOHAaIH3aTOPaM, KOH-
CTPYKTOpaM He NMOAAABaTbCH aBAHTIOPHBIM
yBJIEUEHHSM «CyMacIIeJInX» HAeH, Mpo-
THBOpeualix Hayke. Beab cama Hayka
npeajaraer HaM CTOJBKO HOBOrO, CTOJb-
KO HHTepecHoro... He nactb xeprtBoit ai-
(H3UKH, HE C/le]laTh CBOIO XKH3Hb Gecrion-
HO¥U M I0JHOH pa3ouapoBaHHi U HEyAaU—
oJHa M3 3ajay 3aHHMAIOIIHXCA HAYYHO-
TexHHYecKHM TBOpuecTBoM. IlyTh K ee
pEILLEHHIO — uepe3 HayKy, 4epe3 Hempe-
PBIBHOE cHCTeMaTHyeckoe yuenue. U 51 xe-
Jaio BaM yaauH B 3tom! el

HOPOTHHE
HOPPECTHOHAEHILMM

NS BPEMEHHOW M30NnsuUMM aBa-

PHMAHBIX YYacTKOB FOPHbIX Bbl-
paborok, onepaTMBHOro npoBeT-
puMBaHMs unM nepepacnpepene-
HWUS BO3AYLUHbIX NMOTOKOB B CJIOX-
HOW cucTeMme LITPeKoB, rnyboko
noa 3emnei, 3auactyto tpebyer-
Cs coopy)aTb BPEMEHHble nepe-
ropoaku. Bor Tyr-TO M npwuro-
amncs... napawtot! KoHeuHo e,
NapawoTHas MNepembiyka OTnu-
4yaercs OT CBOEro aBMALLMOHHOrO
npotoruna. Ee nonycdepuyeckun
Kynon BbINOAHEH M3 Nerkoro
BO3JyXOHENPOHMLEAEMOro Mare-
puana, Nno KPOMKe Kynona pac-
NONOXeH YNNOTHUTEeNb — KOJb-
ueBas Kamepa.

Bo3ayx, ABMXKYWMMWCS NO Bbi-
paborke, HaNONHAET Kynon, KOTo-
pPbif, MNOTHO npuneras K CTeH-
Kam, KpOBNe M nouse, NepeKpbi-
BaeT ee ceuyeHnue. [lapauiloTHas
nepembiuka (uKcMpyeTcs C Mno-
MOLLBIO CTPON, KOTOpbie KpensT-
CS 3a penbcbl MAM INEMEHTbI
KpenM.

MapawioT Ans rOPHAKOB pas-
paboran BHMO no ropHocnaca-
tensHoMy pgeny «Pecnupartop».

AdoHeuyk

MKBMAMPOBaTL AAXKe Manen-

wee 6ueHne oOceH, APYrux
BpalaloWmMxcs  petanei npubo-
POB M MAaLUMH — 3HAYMT NOBLICHTH
He TONbKO TOYHOCTb MX paborbl,
HO u ponrosedHocts. Cneuma-
nuctol  KyiiBbiwesckoro asmaum-
OHHOrO MHCTMTYTa NPEANOoKUNM
ycTpOMcTBO Ans 6GeCcKOHTaKTHOM
noaseckn 6HanaHcupyemoro po-
Topa. v

OcHoBOM ycTpoMWcTBa siBnsercs
metannuueckuit wap. OH koneb-
nercs c yacroromn 14,6 klfy, nosto-
MYy Haj €ro NOBEPXHOCTbIO CO3-
[aeTcs csoero pofa BO3AyLIHAas
noaywka. OHa-TO M AepXKMT Ha
cebe potop anamerpom ot 10 go
300 mm u maccoir or 0,01 po
30 «r.

Takas onopa maccon 10 «kr
notpebnser mowHocte 20 Br.

Ky “6biwes
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Bnagummup LLUBBLIPKYHOB,
MHIKEHEP,
Nenunurpagp

KTo M3 Hac He meutaer neTHum
OHEM BbLIPBATbCS M3 PAaCKaNEeHHOro
3HOeM ropopa «Ha npupoay»? Bna-
Aenbuam «Mocksuuen» u  «Xury-
ner» xopouwo: Bbibpancs Ha 3aro-
POAHOE Wocce — M e3xal Kyaa rna-
3a rnspar! OctanbHbimM >ke npuxo-
Antcs npuberate Kk ycnyram obuye-
CTBEHHOro TpaHcnopta, aeTobyca
MSIM SNEKTPUUKK. A Te XOTb M paccuu-
TaHbl Ha ckopocTte Gonee 100 km/u,
Kak npaeuno, npoberaoT naTugecs-
TUKUNOMETPOBLIN MPMIrOPOAHbLINA
MAapWpyT B NyYlWeMm ciyyae 3a yac-
nontopa. «BuHOBHLI» B TOM yvacTbie
OCTAHOBKM, M3-3@ KOTOPbIX CpeaHss
CKOPOCTb CHM)KAeTcs MopoW Jo
40 kM /u, a To u meHble. Ho 6es oc-
TaHOBOK He o6oiTHCh. TeK Henb3s nu
HaMTH BLIXOJ M3 CNOXKMBLUErOCS MO-
noxeruns (cm. 4-i0 cTp. 06noxkm).

...lMpepcrasbTe, YTO BBI BLIXOAUTE
Ha neppoH MuUHNAHACKOro BOK3ana,
noaxogute Kk cocrasy. Ha BaroHax
BMCAT TabnMuKM C HAa3BAHMSIMM CTaH-

\

«Korpa cTpenouH1k He HyKeH» — nof TakMm 3aroNoBKOM MbI Ony6nuKo-
BanM AOKNaA uHxeHepa Banepus.Mykosa («TM» No' 1 3a 1973 ros), koTopsii
6b1n 3acnywaH Ha 3aceaanmum obLyecTBeHHON TBOpUeckoi nabopatopmum «MH-
BEPCOp», ASHCTBYIOLEH NPH HawelH pedakumm. Peus wna o6 yckopeHum asm-
JKEHUSI COCTABOB, OTHIOAbL HE 3a CYeT HapaLiMBaHMS MOLLHOCTM CMIIOBBIX
YCT@HOBOK JIOKOMOTMBOB, @ 3a cyeT nepexoga Ha 6e30cTaHOBOYHOE ABMIKE-

Hue.

3a MMHyBLUME FOALI B Hawel cTpaHe M 3a py6eoMm MOSBMAMCH CBEAEHMS
O APYruX, aHaNOrM4HbIX NPOEKTAX, HO MOKa HM OAMH M3 HMX He 6bin peanu-
30BaH. Buaumo, nostomy He MccsKaeT nOTOK MOCTYMalOWMX B pefaKLmio
NHUCeM, B KOTOPbIX HALLIM YMTATENIM NPEANAraloT BCe HOBbIE BAPMAaHThI PeLUEHMUS

3TOro Bonpoca...

M Bor Hago 6b1o Takomy cnyuntbes — u3 JleHuHrpaga nocTynuno Asa
coobLyeHus, aBTOPbI KOTOPLIX HE3aBMCHMO APYF OT Apyra npMLny, B obLem-
TO, K OAHOH mpee. PacueHuBas cTonb AOBONLHO pefKOe COBMageHMe KaK
NIMLLIHee [0KA3aTeNbCTBO BaXKHOCTH M aKTyaslbHOCTH NPobnemsi, Mbl peLumnnm
nomectute obe cratbm. Kak ouepegHoii goknapg naboparopuu «MHBepcop»,
YneHbl KOTOPOW OAHMMM M3 NEPBbIX 3aHANMCL 3TOH TEMOM.

«[MOE3[ CNEAYET BE3 OCTAHOBOK!»

umi. Mpuuem Ha 3agHem — Haume-
HOBaHME MNEepBOM OCTAaHOBKM, a "Ha
nepegHeM — KOHEYHOro  MNyHKTa.
MHorpa opMHakoBble HagnucH
MOJHO yBMAETL Cpasy Ha ABYX-Tpex
BaroHax. 3Jto ACY, noacuuras,
ckonbko 6unetos npogjaHo Ao Tex
MM MHLIX CTaHLMM, Aana COOTBETCT-
BYIOLWYIO KOMAaHAY aBTOMaAaTHU-
YeCcKoMy (POPMHUPOBLLMKY noe3ga.
A Bbl BXOAMTE B HY>KHbIA BaroH, yca-
JMBAETECh B KCAMONETHOE» KPEecno.
Moespn, ynpaensiembit aBTOMaLIMHM-
CTOM, HabupaeT ckoOpocTb, U BCKOpE
3@ OKHOM MEenbKaloT neca, Nons, no-
cenkn. CripaHHoe peno — nmoespg
NPOCKAKMBAET M CTAHLMM Ha3Haye-
Hus. OkasbiBaeTcs, nepeg Kaaoi or
XBOCTa noe3fa... OTAEensiercs OAMH
MNKu Heckonbko BaroHos. OHM nocTe-
NEHHO 3amMeansAloT XOA, NepesoasT-
C5 CTPENKOM Ha NIMHUIO, BEAYLLYIO K
neppoHy, rae MnONOTHO MMmeeT
NMOAbLEM, W TOPMO3ATCS, OTKPbLIB
ABepMu. A yyTb paHblle OT TOro Xe
NeppoHa oToLues 3aNONHEHHbIA nac-
CAXMPAaMKM BaroH NpeabIAyLLEro co-
ctaBa. CkaTtkiBasiCb C «rOPKM» WM Nog-
pabatbiBas 60pTOBLIM ABMraTenem,
OH Habupaer cKOpoOCTb, BbICKAKMBa-

€T Ha OCHOBHYIO Maructpasnb 4 nnas-
HO, C MOMOWIO TMAPABAMYECKOrO
AdMOpTH3aTOpa CTbiKyeTcss C ronos-
HbIM BAroHOM «Bawlero» cocrasa.

MopobHbie onepauum NOBTOP AOT-
CSl OKONO BCE€X OTMEUEHHbIX Ha Tab-
JIMYKAX CTAHLUMMH, MUMO KOTOPBLIX, HE
3amMennsa xoAa, NPOHOCHUTCS 3NEeKT-
puuka. lpn 3ToM BCcemu onepaums-
MM, BKIIOYass OTCTbIKOBKY ouepepn-
HOro BaroHa u nopcoeauMHeHue Ha
XOAy O4epeAHOro ronoBHOro, ynpas-
nser asTomaruka. B YAaCTHOCTH, CHNO-
BOM NPUBOA KaXKAOro BaroHa sanpo-
FPAMMMPOBAH HA HECKOJIbKO PEeXu-
MOB paboTbl — Nyck ¢ 3afaHHbIM yC-
KOpeHueMm, ABMIKEHME C onpeneneH-
HOM CKOPOCTBLIO MO MHEPLMHK, INEKT-
poauHammnyeckoe TOPMOXKeHHne,
OBMXKEHME C MMHMMANLHOM CKO-
POCTbLIO, peBEPCUPOBAHME HA KOHEeY-~
HbIX CTAHUMUSAX M OCTAHOBKA y neppo-
Ha.

HocTouHctBom Takon poporu 6y-

Ha cxeme METPO C «OQHOCTOPOHHHMM ABU-
JEeHMeM Nnacca)xmMpoB» uuppammu obo3Hauye-
Hbl: 1 — 3ckanatop, BeAywWMi Kk BbIXORY M3
CTaHuuM, 2 — nocago4Has nnargpopma, 3 —
neppoH fans nacca>xmpos, BbIXOAAWMX M3 NO-

e3ga, 4 — 3ckanatop Ha BXO4e B CTaHUMIO,
5 — noesgaa.
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[eT TO, YTO noe3aa CTaHyT cneaor
BaTb 63 OCTAHOBOK, CO CKOPOCTbIO
NocTosHHOM, Kyaa 6Gonee BbICOKOW,
HEeXeNnu y COBPEMEHHbIX 3SNEeKTPU-
yek! CokpaTutcs pacxon 3neKTpo-
3HepPruM Ha HEOAHOKPATHOEe TOPMO-
eHMe M pas3roH coctasa. YpaobHei
6yneT M naccaxuMpam — MM He Npu-
[eTcs AoXMAATbCS OYepefHOro no-
e30a Ha OTKPbLITOM CONHLUY, BeTpy,
[OXASAM, CHEry nnatgopme — ro-
TOBSLLMECSH K OTMNPABAEHMUIO Baro-
Hbl 6yAyT 3aroAs NogaHbl K NEppPOHY.

Jobasum, uTO nNpM peanusauuu
uaen 6e30CTaHOBOYHOrO ABMIKEHMS
3NEKTPUUEK MOXHO MPUMEHMUTL He-
ckonbko BapuaHtos. K npumepy,
oTuennsTe nepej CTaHUMEW nepea-
HWM BaroH, a nocne Mocagku nacca-
YKMPOB NOATOHSITb €rO B XBOCT COCTa-
Ba; OTCOeAMHATL nepepHiolo (3aa-
HIOIO) rpynny BaroHOB C T€M, 4TOBbI
OHM 3aHSNM MecTo B ronose (xsocte)
cnepyowen anektpuuku. bonee To-
ro, He MCKNIOUYEHA CTbIKOBKA BaroHOB
cboKy, CBEpXY M Aare CHu3y uaylie-
ro coctasa. CnpasefnueocTM paaM
3aMeTWM, YTO NocCnefHMe BapPMaHTbI
6e30CTAHOBOUYHOFO ABMIKEHUS MNOe3-
[OB HembicnMmbl 6e3 gononHuTens-
HbIX MyTEW, MPOJIOXKEHHBLIX NO BCEH
LNMHE CTaHUMM — OHW MoHapobsTcs
MOCAflOYHbIM  BAarOHAaM, KOTOPLIM
CYXAEHO ChIrpaTbh PoNib MOABMIKHLIX
nnartgopm. '

Bce 3710 MOX<eT NOKasaTbCs YUCTOM
daHTacTukon, Ho.. s ewe B 1968
rogy nposen Heobxogumble pacue-
Tol, paspabortan npMHUUNMANLHBIE
cxembl M y3nbl 6e30cTaHOBOYHOM
JKenes3HoW [OporM, B TOM uucne
rMAPaBNMYECKOrO CTbIKOBOYHOTO
y3na c onTMManbHbIMM NPOrpeccHs-
HbiIMK xapakTepucTukamu. K coxane-
HMIO, 3asBKy Ha u3obpertehue He
noman. A cnycts rog 3a pyb6exom
onybnuMKoBanuM NPOEKT  MOXOXKeM
TpaHcnopTHoM cuctembl  AT-2000,
npeAycMaTpMBaloLLLEeR CTIKOBKY Ba-
roHos «k 6opty» cocTasa.

...Pa3 y» MbiI 3arosopunu 06 ycko-
peHuM ABMIKEHMS ObLLecTBEHHOro
TpaHcnopta, nossonto cebe 3arpo-
HyTb M ewe oaHy npobnemy. Krto
M3 Hac He cTankueancs (B Gyksanb-
HOM CMbICNE CNOBAa) C NAacCaKMPaMK,
BLIXOASLWMMHK M3 OBEPEN METPO, aB-
tobyca u Tponneibycal U ecnn
sogutTens asTobyca MoxeTr uyTb
oborxxpath, uTOBbl BLINYCTMTL BCEX
BbIXOAALLMX M BMYCTMTb B CanoOH BCEX
BXOASWMX, TO B METPO TaKoe He-
BO3MOXHO, MBO rpadmK ABMIKEHMA
No MOA3EeMHbIM MarucTpansm pac-
CUMTaH A0 ceKyHA. BoT B yachl «muK»
Ha NEepPpPOHax METPOMOMMTEHa M OC-
TalOTCA TOMMbI TE€X, KOMY BbIXOAS-

WMe MOMEeLank 3aHATb MECTO B Ba-
roxe.

A u4TO, ecnm HOBble CTaHUMM NOA-
3eMKM CTPOWTb MHauye, HeTpaau-
umoHHo? MpepacTaebTe, UTO Bbl CXOAM-
T€ CO CTyneHeW 3cKanaropa Ha moca-
A[ouHylo nnowagky. Noabesxkaer no-
e3[, pa3soOM OTKPbLIBAIOTCS ABEPM, M
Bbl CMNOKOWHO BXOAMTE B BAaroH, He
[OXKMAAsCh, MOKA €ro MNOKHMHYT Te,
KTO exan po 31oi craHumu. Cekpe-’
Ta HET — OHM BbIWNM Yepe3 MNPOTH-
BOMOMOXHbIE ABEPM HA APYrOM nep-
poH. Hukakoi tonkotHm!

Camo coboi pasymeercs, 4To ne-
PecTpouTb AEeHCTBYIOLME CTaHLMM
meTpononureHa Takum obpasom
He Y[RAacTcs NO YWUCTO TEXHMUECKMM

npnumHam. OQHAKO HMUTO HEe Melua-
€T BO3BOAMTb MO NPEANIOKEHHOMY
obpasuy HOBble CTaHUMM, @ B ropo-
AaXx, rAe CTPOMTENbCTBO METPO elye
NNaHUpyeTcs, BCIO CUCTEMY NOA3EM-
HbIX KOMMYHHMKAaLMHK BbINONHATL aHa-
noruuHsim cnocobom. Mpuuem HOBbIX
BAroHOB ANA NOA3EMKM He NoHano-
6uTcs — cyuwiecTeytolMe yxme nNpuU-
cnocobneHsl Ans Bbixoga c obeunx
ctopoH! Yto e kacaercs pacxopos
Ha CTPOMTENbCTBO, TO OHM OKYNATCH
yBENnMUMBLUENCS NPONYCKHOW Cno-
cobHOCTbIO MeTpononuteHa M Bpe-
MEHEM, C3KOHOMNEHHBbIM MacCcaMm-
pamu. Temu naccakmpamm, Ans KOro,
cobcTBEHHO, M NpeaHa3HayveH obuie-
CTBEHHbIH TpaHcnopT!

«fOJTYBASA MEYTA»

Bnagumup HATESD,
MHXKEHep,
JNlenunrpagp

CoBeplLueHCTBOBaHWE NOABUMHOrO
coCTaBa enesHbiXx AOPOr NpuBeno
K TOMY, uTO ye B koHue XIX seka
noes3fa-3KCNpPecchl CTanM XOAMTb CO
ckopoctelo 100 km/u, a cnycrs
nonseka ¢ Hebonbwum Bo MpaH-
UMM M SANOHMM MOSBMAWCL COCTAaBbI,
passueaswure 200—300 km/u. Oro-
BOPMMCSl — HEMHOrO4YMCNIEHHbIE CO-
CTaBbl M BANEKO He Ha BCEX MAarucT-
pansx. Yto e kacaercs OBbIuHbIX

0e3[0B, TO MX CKOPOCTb «Cbepnaer-
Cs» OCTAHOBKAMM, M B MEPBYIO Oye-
peﬁh 3TO OTHOCMTCS K NPMIrOPO/A HbIM
3NEKTPUUKAM.

Pa3 tak, To nouemy 6bl He ucnbi-
TaTb Ha «UYYryHKE» MHYK OpraHM-
3aumio asmkeHusi?! Bor, Hanpumep,
NPUXOAMT NAaCcCaMMpP Ha HEKYIO CTaH-
umio LleHTpanbHas M 3aHMMaeT mecto
B akcnpecce «fonyb6as meura». Mo
TpaHcnsiumu obbaABAAOT, 4YTO no-
CnepHWi BaroH MaeT TONbKO AO che-
Aywouen craHuum JlecHas, HO Hawe-
MYy nyTHMKY HeobxoaMmo exatb
panbwe, M OH NepexoauT B APYron
BaroH, nobnuke K LEHTPY cocTasa.

Moesp Tporaetcs, Habupaet xop M
POBHO, Ha MNOCTOSAHHOM CKOPOCTH
uaer no mapwpyty. Hepaneko ot
JlecHoM OT Hero oTpensercs xsoc-
TOBOWM BaroH, B KOTOPbLIA HE3a[onro
[o 3toro nepebpanock HECKONbKO
NaccaKMpoB, M, 3aMeansa Xof, BKa-
TbIBAaeTCs Ha 3aMacHOM NyTb M OCTa-
HaBnuBaetcs y neppoHa. CrosHka
3aHMMAaeT HEMHOro BPEMEHM, HO ero
[OCTAaTOyHO, uTobbI  naccakupsl
BbILUNM M3 BaroHa, a MX MEecTa 3aHs-

nm gpyrue. 3artem MArko 3axnonbiBa-

-IOTCA ABEpM, BaroH CTPeMHUTeNnbHO

Habupaer CKOpPOCTb M uepes He-
CKONbKO MMHYT HaroHsieT noesg M
npuuennseTcs K ero xsocty. Tenepb

Te, KTO cen Ha ctaHuuu JlecHas, .

NepexoAsT B LEeHTpanbHble U ronos-
Hbi€ BaroHsl, a B nocnefHui nepebu-
paloTcs BbIXOAsSLME Ha cneaylowen
ctaHummn Jlyrosas, rpe onucaHHble
Bbile Ornepauun NOBTOPSAIOTCS.

Takum 06pa3om AOMKHO OCyLLecT-
BnaTbca 6e30CTaHOBOYHOE [ABMIKE-
Hue npuropoaHeix noespos. lpea-
BMXKY, YTO Yy HEKOTOPbIX uMTaTenem
BO3HMKHYT OMNAacEHMs — He CNMLIKOM
U CUNbHbIMM OKAaXXYTCS Neperpysku
B cTaprylowem saroHe! He pymaio,
4yTo OoHM byayT Bonbwe Tex, KOTO-
pble NPUXOAMTCA HbIHE MCNbITbIBATH
naccaXXMpam pPasroHsIoWMXCS nepea
B3N1€TOM aBManaWHepos.

Uto e KAacaetcs Ha[eXHOCTH
CMCTeM 3KCMpecca HOBOro  Tuna
(cpaboTaer nu CTLIKOBOYHbLIM Yy3en,
ycneer nu BarOH HarHate noesp M
T. n.), To ee cnocobHa obecneuntsb
coBpemeHHas asTomatuka. 3a npu-
MEepaMM AaneKko XOAMTb He Hapo —
HawKum JIeHUHrpaaCKMM MeTpo faB-
Ho ynpaensier ACY, BO (ppaHLLy3CKOM
ropoae JluoHe noespa nNoA3eMKM
BOAST 3/IEKTPOHHbIE «MALLUMHUCTbI,
8 Llseuun BHegpeHO aBTOMaTHue-
ckoe aswkeHue asTobycos (npaeaa,
no onpepeneHHbIM  MapLipyTam).

Ecnn ke roBopMTb O peanbHOCTH
«Tony6ok meuTbi», TO s HAMEPEH 06-
paturbcs k ctyaeHtam JleHuHrpaa-
CKOTO MHCTMTYTA MH)KEHEPOB Kenes-
HOAOPOXHOrOo TPAHCNOPTa, 4TObbLI
OHM MOMOFNIM MHE «NpOoMrpaTb»
upeo Ha MHcTuTyTckon IBM. A mo-
»eT 6biTb, 3TO CAENAeT M KTO-TO M3
untarener «TMn»?
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KOHCYNbTaHT:

opaexa Tpyaosoro
KpacHoro 3namenu
MonuTexHM4YecKu’ My3ekn

APOCNABCHOE
CEMEHCTBO

5 aBrycra 1936 roaa rasera «IIpaBna»
coobulua:

«B  MockBy mnpHObWI  BHITYLIEHHBIH
SIpociaBCcKHM aBTO3aBOJAOM HOBBIH TPOJI-
JIeH6YCHbIA BaroH, OT/IHYAIOUIHHCS 3HAUH-
TeJIbHBIMH MPEHMYIeCTBAMH B CDaBHEHHH
C HAYLIHMH ceduac B MocKBe BaroHaMH.
OH uMeeT KpacHBYIO OKpacky. B Baroue
34 yno6Hbix MATKHX Mecrta. [lis oromJe-
HHSI 3MMOH MOCTaBJIEHbl 6 3/€KTPHUYECKHX
neyed. JIBepH OTKpPLIBAIOTCS H 3aKphl-
BAlOTC aBTOMATHYECKH, KaK B BaroHax
MeTrponoauTeHa. BHyTpeHHssl OTHeNKa Ba-
roHa oueHb M3slHa. B ciyyae npekpatie-
HHSl HA JIMHUH TOKa 3JIEKTPHUYECKOrO OC-
BELIEHHS] B BaroHe 3aXKHraloTcs Ba spKHX
¢ oHapst, MOJNYYAIOUUX TOK OT aKKyMYyJisi-
TopoB. [lus wodepa mocraBieHO yno6HOe
Kpecjo. Xo[ Yy HOBOro BaroHa Gecliym-
HbIH M 3J1aCTHUYHBIA. DTOMY CNOCOGCTBYIOT
nosy6aJioHbl Ha KoJecax H YepBsiuHasi
nepejgaia BMECTO OGBIUHOH».

Peub B raserHod HHdOpmaUHH A O
HOBOM TpoJieii6yce ATH-1.

K ToMy BpemeHH Ha JHHHAX MOCKBbI
y2Ke KypcHpoBaJjo 62 10BONbHO YryoBaThIX
Tpoasienbyca JIK-1. Tlostomy HoBasi ma-
1KHHa Gosiee o6TekaeMol ¢hopMbl Bbi3BaJja
BCeOGILHH HWHTEpPeC y JXHTeJeH W rocrei
CTOJIHILBI.

B ocHoBe KOHCTpyKUHH TpoJieiiGyca
6bly1a CKJIeNaHHasi U3 CTaHLapPTHBIX LIBEJ-
nepoB pama. Uto6Gbl B cajloHe OMYCTHThb
NoJ MeXIy pSilaMH CHAEHHH, 3JeKTpo-
nBuratenb [JTH-60 (mpakTHueckH TOT e,
yto K Ha JIK-1) cmectuau BaeBo. [Toaromy
M OCb PeLyKTOpa TJIaBHOH nepenauH Je-
>kana Ha 250 MM J1ieBee MPOLOJNBHOH OCH
MaLUIKHbI.

Yro6bl YMEHbLIHTb YPOBEHb LIYMa NPH
JIBHXKEHHH, $IPOCJaBCKHE KOHCTPYKTOPbI
NPUMEHHJH B 3a]HEM MOCTY YepBSIUHbIH
penykrop. M3 Apyrux KpynHbiX HOBLIECTB
HaJl0 Ha3BaTb MHEBMAaTHUYeCKOoe 06OpymLO-
BaHHe /ISl MPHBOLA TOPMO30B, ABYCTBOP-
4yaThblX ABEpPEH, CTEKJIOOUHCTHTEEH H yCTa-
HOBKHM A5 HakKaukh wHH. Cxartblii BO3-

JyX MNOAaBas KOMIIpeccop, NPHBOLHMBIH
B [eHCTBHE AaBTOHOMHBIM 3JIEKTPOMOTO-
poMm.

Ha rpoaneiiGyce $TB-1 ycraHoBHaH
YCOBEPLUEHCTBOBAHHYIO CHCTEMY 3JIEKT-
PHYECKOTO TODMOXKEHHS — DEKynepaTHB-
Ho-peocraTHylo. OHa nosBoJisia 3aMef-
JSTh XOJ MalliHHbl Ha BCEM [HamasoHe
cKopocTed paBHxKeHHs. [lnsi cpaBHeHHS,
Ha JIK-1 co ckopoctd 20 KM/4 H HHXKe
NPHXONHJIOCh TMOJNBb30BaThCAd MeXaHHUe-
CKHMH TOPMO3aMH.

CriefyeT BCE K€ OTMETHTb, 4YTO KOJeC-
Hble TOPMO3a.C MHEBMATHYECKHM MpPHBO-
nom wurpand Ha $ITB-1 Bcmomoraresib-
Hylo posib. Ho kak Gbl TaM HH 6Gbu10O, 3Ta
MOZe/Ib CTaJjla NepBoil B HCTOPHH aBTOMO-
6H/IeCTPDOEHHS] MAIUHHOH C MHEBMONPHBO-
JIOM TOpPMO30B, a TaKxXe ABepeH.

Koseca, wiMHBI, CTyNHLBI KOJeC, nepen-
H$ISl OCh, DYJIEBOH MEXaHH3M H psJ APYTHX
JleTajied ¥ y3JI0B HOBbIH TpoJlieHGyC 3aHM-
CTBOBAaJl y CEpPHHHOrO SIPOCJABCKOrO rpy-
3oBuKa JII'-4. C mosHo# Harpy3ko#t ATH-1
obsafan [AOBOJbHO 6OJBLIOH Maccod —
okosio 13 1. PyneBoii mMexaHH3M He HMel
YCHJINTENISl, U NPH MaHEeBPHPOBAHHH Ma-
IIMHOH BOJMTENIO BhiNagaja HeManas ¢u-
3HYyecKkass Harpyska. BCOMHHM, uYTO COB-
peMeHHbI/l TDY30BHK, NPH MOJHOH Macce
(To ectb ¢ rpysom) 10,5 T, ocHauiaercs
THIPOYCHJIUTEIEM DYJIS.

Xors AATB-1 u umen Gosee o6TeKkaemyio
dopmy, uem JIK-1, Ky30B ero mno-npexkHe-
My 6ol pepeBsiHHbIM. OH HMen 3HaAYH-
TeJbHylo maccy (3 ). Ha ero usrorosie-
HHe NIPHUXOAU/Iach HeNoMepHO GoJiblias 1o-
ast (78%) or ob6uiell TPyLOEMKOCTH.

CuueHbe BOIHTENSI PETYIHPOBANOCH MO
BbicoTe. HHXHSASI CTyneHbKa, BO3BbILIAB-
miasics Haj poporo# moutd Ha 70 cm, H
JIOCTAaTOYHO IHPOKHE [JBYCTBOpYAThIE JBe-
pH (730 MM) GbutH ynoGHBI AJisi accaHu-
poOB.

Jlo xoHua 1936 ropa sipocsiaBubl H3ro-
TOBHJIH 0K0JIO cOTHH MalukH S TH-1. Bosb-
mas 4acTb HX mocrynuia B MockBy, a
LIecTb MalIMH GblIH OTmpaBJieHsl B Jle-
HHHTpas.

[TepBbiii TpossIeHGYC CepHH MOJYUYHJICS
oueHb TsXKesblM. Be3 maccaxupoB OH Be-
cua okousio 9,5 1. Ho yxe necaroiit no cye-
Ty ITB-1 3a cuer coBeplIeHCTBOBaHHS Y3-
JIOB «MOXyJes» Gojiee 4eM Ha MOJNTOHHBI.
Pasymeercs, y storo TpoaseiiGyca Gblau
CBOH HEJlOCTATKH: OTCYTCTBHE II€peropoj-
KH MeX1y KaGHHOH BOIHTENISI H acCaxKup-
CKHM CajlOHOM, HeyjoGHOe pacrnosoxe-
HHEe BLICOKOBOJIbTHOH ammaparypsl B Ie-
peaHel yacTH Ky30Ba, HEBbICOKASl HaleX-
HOCTb YepBSIYHOH MepefauH, yacrhle I0-
JIOMKH TOJIyOCeH.

B 1937 romy sipocnaBubl HayanH Bbl-
nyckaTb MOJEPHH3HPOBAHHYIO MOJeJb
SITH-2. BHewHe oHa Majo OT/HYajiach
or SITB-1, ogHako B geTaJsix HOBIIECTB
6bi10 Hemasio. Cpeau HHX Meperopoaka
CO CTEKJIOM, OTAE/fIBIIasi KaGHUHY OT ca-
JIOHA, M OTjeNbHast (caeBa) [Bepb [Js
BOJHTENst. DJIeKTpoannapatypy pasmec-
THJIH BHYTPHY MaluHHbl. Ternepb oHa He MOA-
Beprajacb BO3[EHCTBHIO IPSI3H M aTMOC-
depHbIX ocajkoB. Kpome Toro, npokartHble
MONepeyrHbl paMbl 3aMEHHJH TPYGUaThI-
MH. MamnHa crana eule Jjerue. TpoJiei-

6yc cTa; HaleXHeH elle H OT TOro, 4To
y6pany TpaHCMHCCHOHHBIH JHCKOBbIA TOD-
MO3 M MpPOMEXYTOUYHbIH KapaaHHbIH BaJ.
Y MaiMHbl MOSBHJIMCH HAapYXKHble Mapii-
pyTHbie OHapH.

MHoro XJIonoT BOZHUTENAM [AOCTABJSNH
FOJIOBKH TOKONpHEMHHKa. MIX pOsHKH, ne-
Jiasi 10 HeCKOJIbKY Thicsi4 060OpOTOB B MH-
HYTY, H3HalMBajsHCh 3a 8—10 ane#t pa-
6oTbl. ['OJIOBKH CKOJIb3SILLIErO THMA, BBE-
neHHble oceHblo 1938 ropa, cranu cay-
JKUTb 3HAUHTENbHO HOJbLIE. 2

B S$lpocnaBne BbIMycK TpoJieH6ycoB
6bicTpo HapamuBaJjH. JlocTaTouHQ cKa-
3aTh, YTO B CTOJHLE K KOHIY 1937 rona
KypcHpoBa/Jn 294 Takue MallHHBL. IDKC-
MJ1yaTHPOBAJIHCh OHH M B iDYTHX rOPOLax,
Tam, TAe OTKphIBaJOCh TpPOJJIEH6YCHOe
JIBHXEHHE.

B konue 1938 rona sipocsiaBCcKi TPOJI-
nedbyc CcHoBa OblJ MOLEPHH3HPOBAH.
O6HoBneHHbH FITH-4 BHeliHe ONATb-TaKH
ocraJicsi TaKuM Xe, Kak i J1Th-1 (o aByx-
staxkHom S1TB-3 pasroBop ocoGhii). Ho
Ha cmeHy asurartenio JTB-60 npumen
HoBbl — JIK-2016, KkoTopbiH G6blT Ha
239% Mol HEe H HECKOJIBKO JIErye, 03TOMY
MaKCHMaJ/bHasi CKOPOCTb MOAHANACH C
40 po 55 km/u. Ha maiuuHy ycTaHOBHJIH

_HOBBIH KoMmpeccop, 6osiee COBepIIEHHbIE

CTEKJIONO'beMHHKH, YepPBSIYHBIH peLyKTOp
MOBBIIIEHHOH HaJeXXHOCTH, OCHAaLIEHHbIH
pajuajibHO-YNOPHBIMH LIAPHKONOAILHIIHH-
Kamu. JlanbHelilee H3MeHEHHEe KOHCTPYK-
I[HH, MpoBeeHHOe B cepenuHe 1940 rona,
MOBJIEKJIO H3MEHEHHe HHIEKCa MOJEJIH.
Osna crana naseiBatbhest ITB-4A. Ilpu He-
H3MeHHbIX rabapHTax MOCTENEeHHO CHHXKa-
nack macca: ¢ 8350 kr y ITB-2 no 7500 xr
y STB-4, To ectb Ha 21% no cpaBHeHHIO
c cambivu mepBeiMH JITB-1. Hago au ro-
BOPHTb, YTO 3TO GJArOmpHSTHO OTpaxKa-
JIOCh Ha JHHAMHYECKHX KayecTBax H 10J-
FOBEUYHOCTH.

Ho Hauana Beaukoii OreuyecTBeHHOMH
BOHHbI SIpoC/iaBCKHH aBTOMOGHJIbHBIA 3a-
BOJL H3rOTOBHJI B OGIEH CJOXKHOCTH 60J1b-
nie 900 mawun ATB-1, ATH-2, ATb-4.u
FTB-4A. OuHu mpencraBiasiii coboH ce-
Me#lcTBO Mojiesieit, 06 beAMHEHHBIX 00 LIHMH
6a30BOH KOHCTpYKIlHEH W BHEIIHHM BH-
nom. K 1941 roay tpoased6ycHble Mapui-
pPYTbl NPOJIErJIH MO YJHLAM OAWHHAZAlA-
TH TOpOJOB. .

B noc/ieBoeHHbIH NEPHOA 3TH TPOJJIEH-
6ychbl MOABEPrJIHCh KOPEHHOH MOJEepHH3a-
uuH. WX ocHacTH/NH HOBBIMH YINOGHBIMH
CHIEHbSIMH H CTEKJONOABEMHHKAMH, Jepe-
BSIHHO-[1epMaTHHOBYIO KpbILY 3aMEHHJIH
Ha MeTaJlJIH4YecKylo, yCOBEepLIEHCTBOBAJIH
TOPMO3HYIO CHCTEMY H 3JIEKTPOOGODPYZO-
paHie. OHaKO CPaBHHTEIbHO MaJibiii CPOK
cayxG6bl [epeBSHHOTO Ky3oBa (He GoJiee
10 Jer) He MO3BOJIMJ 3KCMJyaTHPOBAaTb
3TH MalIMHBI fanee, H B KoHle 40-x ronos
OHH GblIH CHATH ¢ AuHUH. K coxanenulo,
H Ha 3TOT pa3 NPHXOLMTCS MOBTOPSATHCS:
[0 HAIMX JHEH He JNOXKHJ HH OIMH Mpel;
CTaBHUTeNb SIPOCNABCKOro ceMeHcTBa TpOoJ-
JnedbycoB, Haubosee pacmpOCTPaHEHHbIX
B NpeJBOEHHble TOJbl, Ja)e MOocaefHHH
BapuaHT — SITB-4A.

Jles IIYTYPOB,
HHXXEHep
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_1epBoMy

AIPETATHI 3/1OPOBbS

B ceoe spems axademux H. II.

Ilasaos 2080pun: «4erosex — caovc-
Hedwan u ToHuatwasn cucrema. Ho
023 T020, 4TOGbL UCNOAB30BATD COK-
posuuya npupodsl, 4T00bL ITUMU COK-
posuugamu HACAANOATHCA, 4enro08ek
donxcer ObITG 300P0BBIM, CUNBHBIM
u ymnowm...» Pyxosodcreysaco arum
HANYTCT8UEM B8eAUKO20 Y4eH020, a
TaKxkce npudasan 6oavbuioe 3HavueHue
HAY4HO-TexHu4ecKomy obecneuenuio
6viTa u 300po6va Hawell morodexcu,
pedaxyun «TM» ob63a6aner wedcreo
HA0 passuTuem TPEHANEPHOU Tex-
Huxu e naweil crpane. B acypnane
6yoyr 0asarsvcs ONUCAHUA HOBUHOK
u pexomeHOayuu no ux UcCnoab308a-
HUI0, nYb6AUKOBATHCA CTATOU O NPO-
O6.aemax u onviTe MAccos8ozo eHedpe-
HUA CNOPTUBHBIX TPEHAIHCEPOB 8 HAULY
nosceonesrYI0 HCU3HD.

Moi 6ydem 6aa200aprolL HuraTesam
3a 8caAKyl0 codepicaTensryio ungop-
MAYUI0 no ITUM 80ONPOCAM.

HOpwmi LLEHMH,
HalW cneu. Kopp.

HaBepHoe, HHKOMY B TrOJIOBYy He
NpPHET Ha3BaTb NAETCKYIO MOrpeMyii-
KY... «<TpeHaxepoM». Mex 1y TeM 3TO
HMEHHO TaK: Hrpasi, pe6eHOK yKpel-
JisieT, TPeHHpyeT CBOH opraHu3m. He
CJy4adHO HTPYLIKH TaK MHOI'O 3Ha4aT
B JXH3HH JIeTeH.

, Menuku JaBHO CYHTAIOT, YTO
B3pOCJbIM TOXe Halo MoYallle <Hr-
paTtb», 4TO CIHIIKOM YK Cepbe3HO
IPOBOASAT OHH CBOIO XKH3Hb, MOTEPSIB
BKYC K JIBHXKEHHIO H MOJOXKHTEeNbHbIM
smouusiMm. «CymeliTe cpenath Tak,
9TOObl  ()U3HYECKHe  YyNpaKHeHHSs
cTaJ/ii BalleH NOBCEIHEBHOH MOTpe6-
HOCTbIO,— TFOBOPSIT BpauH,— HaHIH-
T€ CBOIO «HIPY», H Bbl IIPOJJIHTE MO-
JIONOCTb, HAJ0JNr0 COXpPaHHTe 3J0-
pPOBbE H 1KH3HEPAJOCTHOCTb». A B
KauyecTBe YyHHBEpCAJIbHOH «HrpyLl-
KH», CIOCOOHOH YBJieYb MOrONIOBHO
BCEX OT MaJja A0 BeJHKa, npejjara-
I0TCSI TPEHaKephl.

Tpenaxep. iHTepecHO BCNIOMHHTD,
4TO 3TO CJIOBO IIATHYJIO B MOBCELHEB-
HYIO XKH3Hb U3 JIEKCHKOHa KOCMOHaB-
TOB. UeTBepTb BeKa Hasaj OHO LIH-
POKO 3a3By4aslo CO CTPaHHIL Ne4aTH
B CBSI3M C MOATOTOBKOH uesoBeKa K
OpOHMTaNbHOMY  MOJETY.
Bpemsi, ogHako, mokasajo, 4TO Tpe-
HaxkKepbl HYXKHbl JIIOASIM HE TOJbKO

30

sl 60pbObl C KOCMHYECKHMH, HO H
BIIOJIHE 3€MHBIMHU neperpy3kamu. OHu
M03BOJISIOT NPHOJIH3UTD HU3KYJILTYPY
K HalliM JA0MaM, C MHHHMAaJbHBIMH
3aTpaTaMd BpeMeHH H CHJ 0GpecTH
XOpollylo (HU3HYECKYI0 (OopMy.

«®u3nueckass KOHAMLUS — COJNHUA-
Hasi OCHOBa /ISl JIMYHOT'O IIpeycre-
BaHHs BO BCeX JKH3HEHHBIX CHTYya-
I[UsIX»,— 3alHCAHO B AHIVIMHCKOH
CIOPTHBHOH SHUHUKJOmeauWH. Ecuau
OTGPOCHTDb HEKOTOPBIH HaJIeT peK/aM-
HOCTH, THIHYHBIA 1/151 Gyp2Kya3HOro
H31aHHus, 31ecb B 0OLIEM BCe Mpa-
BHJIbHO: OTJIHYHOE (PH3HUECKOE CaMO-
YyBCTBHE — MOTYYHH IIOMOLIHHK B
6opbbe C TPYAHOCTAMH, KOTOPBIMH
H306H/IyeT XH3Hb. A 3HAUHT, ecTb
CMBIC/I UTO-TO PEryJsIpHO IJIsl 3TOro
Je/1aTh.

C TakHMU MBICJISIMH SI OTHPABHJICS
Ha OJHY H3 IOCJEeIHHX BLICTABOK
tpeHaxepoB Ha BJIHX CCCP. Yero
TaM TOJNBbKO He Gblio! BceBo3MoXKHbIE
CTEHKH C HabopaMH MNpPOCTEHIIHX
THMHACTHUECKHX CHApsiiOB, 3CIaH-
JlepOB H TSAT, MaccaXHble MpHCIoco6-
JIeHHsl, OeroBble JOPOXKKH, BEJOCH-
nefHble U rpeGHbIE TpeHaXKephbl, Tpe-
HHPOBOYHbIE TNPHCNOCOOJIEHUST [JIs
B3pPOCJBIX M /ISl [eTeH, pacCUdTaH-
Hble Ha COBpeMEHHYI0O MaJsorabapur-
HYIO KBADTHPY H Ha 3aBOJCKOH «ILeX
3/I0POBbSI»...

Y noceturesiei rinasa pasberajuchb;
e[lBa MEepecTynHB MOPOr BBHICTABOY-
HOrO MaBHJIbOHA, BIIOJNHE COJIMIHbIE
JIOAH  3apa)aJucb  CIIOPTHBHBIM
3HTY3Ha3MOM — KaJblH  HOPOBHJ
BJIe3Tb Ha CTEHKY, MOTAraTh MojBec-
HYIO IITaHTYy, YAApHTb PaKeTKOH Mo
TEHHHCHOMY M54y, CMOHTHDOBAHHOMY
Ha YCTpOHCTBE THNA  <«BaHbKa-
BCTaHbKa»  (mpucrmocobjeHHe  Ha
PENKOCTb TMPOCTOE M YyBJeKaTeJb-
Hoe!), onpo6oBaTh KOMHATHYIO 6ero-
BYIO JOPOXKKY... «D(}deKT norpemyui-
Ku» pedictBoBas BoBcio! [laBuaboH
TYAeJ H rpeMes CHapsiiaMu.

UTo K, HHTEpEC BIOJIHE MOHSTEH.
[Torpe6HOCTb B aKTHBHOM [IBHXKEHHH,
B (u3HUeCKHX Harpy3kax pacTeT
N POMOPLHOHAJIBHO YCKOPEHHIO PHTMaA
HalleHd >XHW3HH M YBEJUYEHHIO HEpB-
HbIX Harpy3ok — Tak Ha3blBaeMbIX
crpeccoBbix. cutyauuii. Paspsinka,
pacciabyeHde HEPBHOH  CHCTEMBI,
KOTOpble [JapHT HaM (H3Ky/IbTYypa,
CTa/li HYXXHbl OPraHHW3MYy YeJIOBeKa,
KaK BHTaMHHBI.

Ho Bce-taku: nouemy TpeHaxephbi?
Benp kyma npouie — Gerad ce6e

Mynscomep c Yacamm u ceKyHAOMEDPOM ANs
6eryHos.

DPHUKUHOHHLIN TpeHaxep «MomeHT» ans
Pa3BUTUA KMCTEH PYK M MbIWL, NpeanieqymH.
MOJIKHO MaccaXxmpoBaTh M CTYMHM HOT.

YenekarenoHbii getckmii «Ky3neumk»: ecnm
NPYXHUHY YCHNIUTL, TO HA HEM MOTYT NpbIrath
M B3poCHnbie.
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TEXHUKA U CNOPT
Tpycuo#, XOHM B OaccedH WX Ha
CTajMOH B TPyNmy 340poBbs... Tem
6oJiee 4TO, MO NOACYETAM BCE3HAIO-
HIMX CTATHCTHKOB, CErofiHs MeCT B
6acceiiHax, CMNOPTHBHbIX 3ajax, Ha
CTaJ¥OHAX CTPaHHl JIOCTATOYHO: OHH
smemanT 30 MIH. yenoBek!
OpHako, yBbl, MHOTHE M3 yKa3aH-
HBIX MHJIJIHOHOB, KaK MpaBMJIO, Mpea-
NOYHTAIOT CHOETh HOMa, CMOTDETh.
TeJIEBH30P M BMECTO y4aCTHS B Kpocce
BpeMsi OT BpeMeHH NpPHHMMATh NpH-
BHIUHBIE TAa6JIETKH «OT HEPBOB H bGec-
coHHHMIBI». CTaTHCTHKA SIBHO HE yUH-
ThIBaeT  IICHXOJIOTHIO,  HCKOHHOE
CTpeMJIEHHE 3aHMMaTbCsi TeM, 4YTO
JOCTymHee W HHTepecHee. MHOrum
JIOJSIM CKYYHO MpOCTO Tak 6eratb H
fpbIraTh, J€Hb PeryjasipHO XOAHUTb B
6acceiiH, €3AUTb Ha 3aHATHSA CEKIHH
B MPOTHBOINOJIOXKHBIH KOHel ropoja
(«Kaxnblii pas, KaK Ha pa6oTy...»).
M Bor TpeHaxeps. HMx npenmy-
IIECTBO MpPEX /e BCEro B JOCTYIHOCTH.
Benb TpeHaxep MOXHO IOCTaBHTb
y ce6s momMa (B KOMHaTre, B capae,
BO BOpE), B KOMHAare OT/]blXxa Ha
npoussogcrse. OH Bcerja noj pyKow,
Bbl MOXKE€TE€ BOCMOJIb30BAThCSI CBOHM
CIIOPTHBHLIM <«NapTHEPOM» B JIOGYIO
cBo6oaHyI0 MuHyTy. OH yHHBEpCaJIeH.
CoBpeMeHHbIE TpeHaXKephbl MO3BOJISI-
IOT HMHTHPOBATh NPAKTHYECKH J11I060#
BHJl CHOpTa, a 3HAuYHT, MOAGHpaThb
3aHATHSl Ha JI060H BO3pacT M BKYC.
OH 3KOHOMHT BpeMS H JaeT «Harjsi-
HOCTb»  pe3yJbTaTa: pasymHasi
(npexkpe Bcero yMepeHnHas!) L03H-
pOBKa Harpy3ok JdOBOJIbHO ObICTPO
NPUHOCHT OILYTHMBIA MbILIEYHBIH H
0310POBHTENBHBIA 3(deKT.
IIpoucxomur HHTEHCH(HKaLHsA
(OU3HUECKHX YNpaXKHEHHH, MPHTOM
HE TOJIbKO 32 CYET YeJIOBEHECKHX YCH-
JM#, HO # GJjaromapsi NPHMEHEHHIO
COBPEMEHHBIX MEXaHH3MOB M MarTe-
puanoB, Bkaiodas MHKpoOBM. Bor,
KCTaTH, MpPHUMED MOJOXKHTEIbHOr0
BJIMSIHHSI HAy4YHO-TEXHHYECKOro IIpO-
rpecca Ha 370poBbe uenoBeKka. Ha-
KOHEll, HHIHBHAYaJbHOCTb, <«HE3a-
OpraHu30BaHHOCTb» — €Ille OIHO H3
NpHBJEKATeJIbHBIX KauecTB TpeHa-
JK€epoB.
CJI0BOM, 3TH TPEHHPOBOYHBIE CHa-
psiibl OTHIOAb He AaHb ObICTPOTEKY-
eH MOJe, a eCTeCTBEHHOE MOpOoXKJie-
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YHusepcanbHas nepeknaguHa «Ycnex».
OnopHbie ualwkym BAENLIBAIOTCS B NPOEM ABe-
pHM 3aNOA/NMUO, NePeKNafMHa BCTaBNAETCA 38
CYeT NPYKMHHOIO CTEePIXKHS.

nue Beka HTP, cBoeoGpa3Hoe npo-
THBOSIAME OT MHOTHX €ro 6oJie3HeH.
CraHoBficb 4YacTbl0 Hauiero ObiTa,
OHH MOMOTai0T He TOJbKO YKPENHTb
310pOBbE Ue/NOBEKa, HO M pEIIHTb
MHOTHE COLMaJibHble H Jaxe NpPOH3-
BOJCTBEHHbIE MPOGJIEMBI.

Bor uTO roBopuia, HampuMep,
BCTPETHBILIASICSI MHE Ha BBICTABKe
3aBenyioiias MejacanHuactbio Yeus-
GHHCKOTO MeTaJlypruyeckoro’ Kom-
6unata T. B. Anexuna:

— MBI y2Ke HeCKOJIbKO JIET HCIIOJIb-
3yeM TPEHaXKepbl B 03/0POBHTE/bHBIX
ne/six Ha HaweMm npexnpustun. O6o-
pyZOBaJjH MMH 18 KOMHAT 310pOBbBS.
10 cpasy [ano OLIYTHMBIH pe3yJib-
TaT: 3a OAMH roj Ha 28 NpOLEHTOB
cHH3HWIach 3a60J1eBaEMOCTb TOJIBKO
M0 CaMbIM TSDKEJBIM leXaM; MOBhHI-
CHJICST HHTepec K cnopry — Oery,
Jbi)KaM, K 3[0pOBbI0, 6€3aJKOroJib-
HOMYy pgocyry. Mu 6bl XOTesH 3aKy-
NUTh elle HEeCATKH TaKHX «arperaToB
3[0pOBbsI», HO CJeJaTh 3TO MOKa
OYeHb TPYAHO.

Ha XepcoHckoM KoM6aHHOBOM
3aBoJie MOJCYHTAJH: ONHH CTOpPyObJe-
BbIfi BeJIOTPEeHaXep, yCTaHOBIEHHbIH
B 3aBOJACKOM «IleXe 3[0pPOBbsi», AdeT
B rog 180 py6. uHcTOro 10X0Aa TOJb-
KO 3a CueT 3KOHOMHH BHILIAT IO
6I0/1/IeTeHSIM.

Takux npuMepoB cotHH. M Bce ke

XOPOLIHH  TpeHaxKep  CeroiHs —
npo6iema. IlonpoGyem B Hed paso-
6paTtbes.

— K HaMm nocrtynaer MHOXECTBO
3asiBoK,— yrBepxkaaer B. I'. Liser-
KOB, JHpeKTOp Bcecoio3HOro HHCTH-
TyTa MO CIHOPTHBHHIM H TYPHCTCKHM
uagenasim (BUCTH), roe paspaba-
THIBAIOTCS  TpeHaxepbl.— OnHako
Cnoprkomuter CCCP He pacnoJa-
raer J0CTaTOYHOH COGCTBEHHOH MpO-
H3BOJICTBEHHOH 6a30H, Mbl BBIHYXJ€-
Hbl 06paLiaThCsl K JPYTHM MHHHCTEp-
cTBaM W mpexanpusitHaM. M 3nech
HaYMHAIOTCS «XOXIEHHSl MO MyKaM».

CorsiacoBaHusi C  pasjHYHbIMH
BEJIOMCTBAMH OTHHMAlOT GoJblle
BPEMEHH M 3HEPrHH, 4eM CO3JaHHe
CaMOro TpeHaxepa, CYHTaloT COTPY/-
aukn BUCTU. [dns 3aBomoB 3TO
TOXE He BCEerja »XejaHHas NPOAYK-
LH{si: Bedb NpPeANpHATHIO, KaK Ipa-
BUJIO, MPOLEe BBINYCKAaTh NPHBHIYHbLIE
KacTpIOJH H/IH HHOH IHPNOTPE6, 4eMm
HaJlaXXHBaTh HOBOE TMPOH3BOACTBO.
Uto6nl pa3paboraTb TpPeHaXep, cre-
[HAJHUCThl BBIHY>KJEHbl 06pauiaThcsi
B HECKOJIbKO MHHHCTEPCTB, CHpAIlH-
Basl y HHX COrJacHe Ha HCHOJib30Ba-
HHE KaKoro-HuGy b npoduJisi, man6el
HJIH NOALIMNHUKA — HHaue [ocmaan
He TO3BOJIUT BBECTH ero B cepuio. U
B KOHIIE KOHIIOB BMECTO CIlel[HaJIbHbIX

«B ykpenneHuu 340pOBbA Hace-
NeHWs, FapMOHUYHOM PAa3BUTHK
NIMYHOCTH, B NOArOTOBKE mdnoae-
»n K Tpyay M 3awute PoauHel
BO3pAacTaeT 3HaueHuWe usnye-
CKOM KynbTYypbl M CNOPTAa, BHEAPe-
HMS MX B MOBCEAHEBHYIO XXMU3HbY.

U3 MNporpammsi KoMMYHMCTUHECKON
napTuu

Cosetckoro Cotosa

MaTepHaJIOB B AEJO HAET YTO MOMpO-
1le ¥ MOJOCTyNHee, HAMPHMEP BOLO-
npoBopubie Tpy6e... Tyt TpyaHO
rOBOPUTH O KauecTBe, NH3alHe, Ha-
JexHocTH. M Bce Ke mporpecc ecTb.
Henasno psiny npexmpusitiéi Poc-
cuiickoii @enepauuy, YKpauHbl H
Ipyrux pecny6GaHK ObLIH MepefaHbl
3aKa3bl Ha MPOH3BOJCTBO CEPHH Tpe-
Ha’XepoB.

BriBaer H TaK: NpeANpHSTHE CaMo,
6e3 ykasaHui CBbllle, INPOSIBJSIET
HHHIHATHBY (€CTh Bellb Ha 3aBOJAX
SHTY3HaCThl GU3KYJIBTYpH H criopTal)
H TMOArOTOBHT K NPOM3BOACTBY XOPO-
wuit tpeHaxep. Uro paabme? 06
sTom pacckasan mMHe A. 10. Tonuus-
CKHH, 3aBe[lyIOILHH OTeJIOM TOBapOB
HapopHoro morpe6iaenusi Munucrep-
ctBa myteit coo6uiennss CCCP.

— Mbl  pelHJH OpraHH30BaTh
MAacCOBhIA BBITYCK «CTEHOK 310-
posbsi» o ueprexxam BUCTH. Onun
W3 HallMX CHOMPCKHX 3aBOJOB H3rO-
TOBHJ J0GPOTHBIE 06Pa3iibl, MOATOTO-
BHJl TPOM3BOACTBO, Mbl [OKa3aJjiu
TpeHakep Ha ONTOBOH TOPrOBOH
sipMapke. Ha ToM €710 H KOHYHJIOCD:
3aKa30B Ha HOBYIO NpPOAYKLHMIO OT
TOPrOBJH TaK H He MOCTYMaJo.

— Tlouemy? Benp «CTeHKH 3710-
pOBbsi» — OHH H3 CaMblX YHHBEp-
caJibHbIX M XOIOBBIX TpeHaxepoB!

— MeI He yBepeHbl B OKYyNaTeJib-
CKOM CIpOCe,— 3asiBHJIH NpPENCTaBH-
TesH TOProeju.— ToBap HOBHIH, Kak
nofaer, He 3HaeM... Bor ecau Obl 1Isi
Hayana 3akasatb 100—200 wTyk.
Ho 3aBon menbiie yeM Ha 20 Thicsy
«CTEHOK» B TOJ HE COrJIaceH — emy
HEBBITOAHO. :

Kpyr samkhynacs. Hrak, Hemoso-
POTJIMBOCTb H He3aHHTEPECOBAHHOCTh
TOProBJIH, IUIOXO H3YYalolled Crmpoc
norpe6uteneli; Heru6KOCTb MNPOHU3-
BOJCTBAa; MeXBEeJOMCTBEHHasi BOJIO-
KMTa — BOT JIHLIb HEKOTOpble H3
OueBHIHBEIX 6apbepoB, KOTOpbE eule
CTOSIT Ha MYTH TPEHaX{epoB B «llexa
3710pOBbsi»,  (DPH3KYJBTYypPHO-03[0PO-
BHTE/IbHbIE KOMOGHHATHI, B HIKOJBI H
Jl€TCKHe Cajbl, B HaIlH KBapTHPHIL.
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BoccranosurentHeie kabunersi, o6opygo-
BaHHbLI® TPEHa)KepamW, MOTyT crartb npu-
HagnemHocTsio noboro yuebHoro 3asepge-
HHS, yupexaeHus, goma. B nepsyio ouepegs
OHM HYXHbI (HM3KYNbTYPHO-0340POBMTENb-
HblM KOMGHHATaM, rae 3a ymepeHHyio nnaty
mo60oii enaloWwmi cmoxer nonyumnTe « pus-
KynbTypHYIO ycnyry» (xenarensHo B couera-
HMHM C Maccaxem, 6aHeil unu 6acceiiHom).

O6opyAosaTe CKPOMHBIN (hHIKYNLTYpPHO-
O340POBHTENLHLIH KAGUHET HeCNONHO:. OH He
TpebyeT NPOCTOPHOro NoMeLeH s 1 3arparsi
60n1b1MX CPEACTB, KaK CNOPTHBHLIA 3an (¢ o-
TOo BBEpxy). §

Ans Hauana gocratouHo npwobpecru na-
Py annaparos,— ckaxeM, rpe6Hoii u seno-
TpeHaxep. XOpowo B KOMNNEKTEe K HMM
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MMEeTb MpOCTyIO LWBEACKYIO CTeHKy Ans
ynpaxxHeHuid Ha paccnabnenwe. B panbHesi-
wem MOXHO pgononHate . o6opygosanue
KOMHATbI B 38BMCHMOCTHM OT BAaLIMX MHTEepe-
COB M BO3MOXXHOCTEM.

Yto6bl PM3KYNLTYPHO-0380POBHTENbHBIN
kabuHet orsewan 6onee BbicOKMM Tpebosa-
HHAM 33HHMAIOLMXCA, €ro MOXHO nonon-
HUTb NPHCNOCOBNEHHAMM ANA NOAHATHSA TA-
wecrei. [lna aToro cyuiecTsyior yHusepcans-
Hble CKamMbM, NO3BONAIOWME C MNOMOLYLIO
NepeMewaoweics WTaHrM «KayaTbn Cuny
PYK, HOI, MbIWIL ChMHBI, WeH, BPIOWHOro
npecca. EcTb u npocteie ckamby c gepiare-
NAMM ANA WTAHF W raHTene.

Hem 6onswe B komHaTe cHapPsA0B, a 3Ha-
4MT, BO3MOKHOCTEH Pa3sHOObpasnTL ynpax-

HeHMA, Tem Gonbwe pPafocTH NPUHOCAT 3a-
HATMA. Y AOBONLCTBME OT PU3IMUECKHMX HArpy-
30Kk nobyiAaeT K perynspHbIM TPeHMpPOB-
KaMm, a 3To, B CBOIO ouepegb, Heslamemnu-
TENbHO CKAXKEeTCs M Ha Bale’ ocaHke, Ha
CHNle MbILWL M, KOHEYHO e, Ha pabortocno-
CO6HOCTH M ObLem camouyBCTBuM.

Ha passopore wusobpamen psa rpewa-
HepoB', pa3spaboTaHHLIX ANs Hawew’ npo-
MBILLNIEHHOCTH, KOTOPLIMM MOXKHO o060pyRo-
BaTb «KOMHaTy 3g0posbs». Cne s a— se-
notpeHaxep «Liuknow» ¢ nepepsmHLIM
CKNafHbIM CHMAEHbEM M MH(OPMAELMOHHLIM
NynLTOM, Ha KOTOPOM YCTaHOBNEeH cnumo-
MeTp, perynsTop conpotusnexus (Harpy3ok),
CYeTUMK pacxof[a Kanopmii Npu 3afaHHOK Ha-
rpy3Ke M BOCTHIrHYTON «CKOPOCTH», 6erosas

——

MHEePUMOHHAas [OPOIKKA, NO3BONAIOLLAN pery-
NIMPOBAaTL Harpy3KM C NOMOLYLIO PPUKLLMOH-
HOroO TOPMO3a M HaKNOHa NONOTHA.
BBepxy cneBa— rMMHacTHYECKHI
komnnekc «3g0poBbe», oObveauHAIOWMH
cBoicrBa Haubonee PAacrnpOCTPAHEHHbIX MM~
HaCTUYECKMX CHapAQOB — LUBEACKOM CTEeH-
KM, NepeKknagmHbl, PyHHOro M HOMHOro 3cC-
naHgepos; kpome Toro, oH obopyaosaH ne-
MEKOM M NepeABMIKHOMN Tenexkon. B cnoxen-
HOM BMAEe OH 38HMMAaeT OYeHb MaJslo Mecra B
KOMHaTe. Pagjom — komnnekt Ans Romaw-
HeM rMMHACTHMKM, gagganannuﬁ Ha cospe-
MEHHYIO THMOBYIO "KBAPTHUPY, BKAIOHAOWMI
AECATb TMMHECTHYECKMX cHapsfos. Komn-
NeKT yCTAHaBNIMBAETCS C MOMOLWBLIO ABYyX

3 «TexHuka — monopgexu» N2 8

PAacrnoOpHbLIX CTOEK, CHapsAbl HaBEWMBAIOTCH
MM CHMMAEIOTCA NO XKeNaHMIo.

Cnpasa— rpebHsie TpeHaXkepsl: ABYX-
BecenbHbIH «YHuBepcan» u Tperaxep «Temn»
(M3nobneHHbIM annapat cTpagaowmx pagu-
KynuTom). Pagom — tpenakep «Cnektp»,
KOTOpLIH Ob6beAMHSEeT CBONCTBA Besno- M
rpe6HOro TpeHaxkepa: ero Harpy3ouHble
YCTPOWCTBA — 3CNaHAEPbL! ANSA PYK M CNMHBbI,
neganu c (PPUKLMOHHLIM MEXaHU3IMOM Ans
HoOr.

BHu3y «[opkan — TpeHaxep, npegHasHa-
YeHHbIH A[na  BbiNonHeHus obuwepassusa-
IOWMX M cneuManbHbiX ynpaxHeHuN, ykpen-
NAOWMX MbILILLI HOT, CNMHBI, PYK, BecTnby-
NAPHLIA annapar.

' Mo sonpocam npuobperenus TpeHaxe-
pPoB pepakuus cnpasok He pgaet. lMpocum
obpawartecs B opraHusauum Cnoprtopra u
Cnoptkomurera CCCP.
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M xoTsi HenaBHO ObLIO MNPHHSATO
Baj)KHOE pellleHHe — CYHTaThb TPEHa-
3Kephl TOBApOM MaccoBOro norpeé.ie-
HHMs, H paspelleHa HX MpOAaxa Io
6e3HaJMYHOMY pacyeTy MAETCKHM H
yueGHbIM 3aBefeHHAM H QH3KYJIbTYP-
HBIM KOJIJIEKTHBaM, NIPH TaKo# NocTa-
HOBKE [eJa TPyNHO paCCUYHTHIBATh
Ha GBLICTPBIH nporpecc.

[lo MHeHHIO cnenHajJHCTOB, OYeHb
MHOTO€ CEerofHsi 3aBHCHT OT TOPrOB-
JIH: BeIb HMEHHO TOProBbIM pabor-
HHKaM JOBEpPEHO NpeCTaBJsTh HHTE-
pechl  MHJJHOHOB  NOTpeGHTeneH
nepej NPOMBILIEHHOCTbIO ‘M Y/I0B-
JIETBOPSITb MX crmpoc. A cmpoc Ha
BCSIKYI0O HOBHHKY, NOCTYNaloOllyl0 B
NpoAaxy, KaK MH3BECTHO, 3aBHCHT
ot xopouie#l pekaambl. Hy>xHo 60J1b-
i€ MPOCHEKTOB H PEKJaMHbIX (HJb-
MOB O TpeHaxepax, HaJ0 peryJspHO
pacckasbiBaTh O HHX B Tesienepesayax
«310pOBbEe», OTKPHIBATbH MNpPH KpYI-
HBIX MarasWHax [JeMOHCTpalHOHHbIe
3aJjibl, T1€ OHH NOKa3blBaJHCb Gbl B
neicTBHH. B cnopTHBHBIX MarasuHax
HY2KHbI NPOLaBHbI-KOHCYJIbTAHTHI,
3HaloIMe MeJHIHHCKHE H PeXHMHbIe
XapaKTEPHCTHKH TPeHaXKepoB.

IlocnenHee, KCTaTH, BaXKHO 3HATh
He CTOJbKO DPaGOTHHKAM TOPTOBJIH,
CKOJIBKO KaXJOMY, KTO MNOJb3yeTcs
TpeHaxepoM. Benb naxe npas 3mo-
POBBIX JIOfeH HEO6XOAHMMhbl CTPOro
J03MPOBAaHHbBIE Harpysku. Mexnay.
TEM [OKa Cepbe3HOH pabGoThl B 3TOH

o6jacTH He BeleTcsl. 3aHATHS Xe
«Ha OILYMb», BCJENyl0 MOTYT MNpH-
HECTH JIIOJ5IM He MOoJIb3Y, a Bpe.l.

JleficTBUTEIBHO, KaK  Pa3yMHO
M0JIb30BATbCSI BCEMH 3THMH «CTeH-
KaMH», BEJIOCHIIEJHbIMH H I'DEGHBIMH
yCTPOMCTBAMH, TaKHMH YAOOHBLIMH
NIPUCIOCOG/IEHHAMH AJIsi  NOJHATHS
TsiKecTel? B Kako# mocJienoBaTesib-
HoctH? C Kakoil HHTEHCHBHOCTBIO?
Kak uvacto?

[Toka oTBeT YHHBepcaseH: mpex e
yeM HayaThb 3aHHMaTbCcfA, obpailai-
Tecb K Bpauy. KoHeuHO, eciH BH
60JIbHBI, 3TO 005i3aTeJbHOE YCJIOBHE.
Ho muisi 310poBLIX JIOfieH 3TO mycTas
OTrOBOPKa, KOTOPOH IPHKPhIBAETCS
OTCYTCTBHE YHHBEpCaJlbHBLIX pa3spa-
6OTOK H LIMPOKOH MPOCBETHTENbCKOH
[IesITeJIbHOCTH B 3TOH o6JaacTH. Yeuo-
BEeK JOJKEeH 3HaTh caM, Kak H IpH
KaKHX 0GCTOSITENbCTBAX MOJNb30BATh-
Cs TeM HJIH HHbIM TPeHaXKepPHbIM
yCTPOHCTBOM, a He 6eraThb K Bpauam
Ha KOHCYJIbTAlHH.

C Tako#i MOCTAaHOBKOH Bompoca
MOJIHOCTBIO COIVIaCHAa NOLEHT Kaden-
pbl ¢usBocnuTaHHs 1-ro MeIHIHMH-
cKOro HHCTHTyTa Basenrnna Bacuib-
epHa [loHomapeBa, pyKOBOAHUTENb
rpynnbl Mo BbIpabGOTKE CIOPTHBHO-
PEXHUMHBIX H MEJHLHHCKHX DEeKo-
MeHnauui aist tpeHaxepos BUCTH.

— Mbei pa3pabartbiBaeM KOMILJIEK-
Chl ympa)KHEHHH AJs KaXJO0ro Tpe-
Haxepa C YYyeTOM TOJEePaHTHOCTH

3aHUMamouuxcad. — PacckasbiBas,
BanentnHa BacuibeBHa MNOABOIUT
MeHSl K OuepefHOMY CHapsiLy, yca-
JKHBaeT 3a Hero. -

— Ilpocrute, a B JaHHOM ciydyae
YTO TAKO€ TOJEPaHTHOCTh?

— Ceiiuac moiimere: cuejanTe-Ka
HECKOJIbKO JeCSTKOB Irpe6KOB B OLICT-

pOM TeMIle.
OHa nepeBsi3biBaeT MHe KHCTH
JIEHTaMH  [aTYHKOB, [epeJBHraeT

KaKOH-TO pbIYaXKOK, MOSICHSS, 4YTO
yBeJHYHIA CONPOTHBJIEHHE HA «BEC-
Jax», i AaeT KoMaHay rpecty. Yepes
HECKOJIbKO MHHYT, KOrja sl BBIIOXCS,
MHe ellle pa3 3aMepHJIH MYJbC, Onpe-
JeJUIH JHaBjeHHe H mnoTpebieHHe
KHCJIOPOfia, CHSJIM KapAHOrpaMmy.
BhISICHHIOCH, UTO C MOEH «TOJIEPAHT-
HOCTbIO» CKBEpHO — (pH3HUecKasi
BBIHOCJIHBOCTb H paboTocnoco6HOCThb
Ha TPOeuKy. 3HAUYHT, H TEeMN H Ha-
TPY3KH HYXXHbl COOTBETCTBYIOLIHE.
— Y Hac ecTb peKOMeHJalHHu Ha-
rPy30K MO TpeHaxepaM s BCeX
rpynn 3aHHMAIOLIHXCS — OT JOMO-
X03siiKH 10 Macrtepa cmopta. M Bce
XKe (puaHyecKoe COCTOsSIHHE yelloBeKa
Ha KaX[blH JeHb y4ecTb HEBO3MOX-
HO: 3[eCb KpDHTEpHH OIHH — CaMo-
YyBCTBHE, 4aCTOTa MyJsbca H GHICTPO-
Ta ero BoccraHoBseHus. Bot, kcraTy,
HOBbIH MaccOBbIH amnmapar — IyJb-
COMep: OH CHeJlaH Ha OJHOM H3 PHX-
CKHX 3aBOJOB H TOAMTCH JIJIsl BCeX
(H3KYJIbTYPHHKOB — OT 6eryHoB

OTRYQIA TAJIAKTHHA?

Yapyouiuii BHJ, 3Be31HOro He6a ¢
NaBHHX BpeMeH Obll HCTOYHHKOM
BIOXHOBEHHSI /151 MO3TOB, KOMIIO3H-
TOPOB, XYLOXHHKOB. BuHceHT Ban
Tor 19 nions 1889 roxa coo6uiua 6pa-
1y Teo: «¥1 Hamucas ned3ax c oNMBa-
MH H HOBBIH 3TIOJ 3BE3LHOrO HebGax.
Cronb CKpPOMHAasi OLEHKAa XyJdOXHH-
KOM BCEMHPHO H3BECTHOH KapTHHbBI
«3Be3qHasi HOYb» CBfI3aHa, MO-BHJH-
MOMY, HE TOJIbKO C JIHYHbIMH KayecT-
BaMH, HO H C OTHOLIEHHEM COBPEMEH-
HHKOB K €ro TBopuecTBy. JlocTaTouHo
cKasaTb, uTO NpH XH3HH Ban Tora
6bi1a KymJjeHa ToJabko onHa (!) kap-
THHa W3 Gojiee yeM BOCbMHCOT, CO3-
JaHHBIX HM.

I[lo oOuWenpHHATOMY  MHEHHIO,
«3Be3Hasi HOUb» — 3TO OJHO H3 He-
MHOTHX TPOH3BEIEeHHH, CO3JaHHbIX
Ban Forom «mo BoOGpa)KeHHIO», Me-
TOJIOM, COBCEM HE CBOHCTBEHHBIM XY-
JIOXKHHUKY. Bep moury Bcerja »XHBO-

NMAHOPAMA

nucel pa6oTaJj HCKIIIOYHTEJNbHO C Ha-
typoi. B 1888 rony, B nepuon TBOp-
YeCcKOro paclpera, OH mucana (pas-
I[y3CKOMY KHBONHCLY MU0 BepHa-
PY: «... Sl He OTPHIIAIO0, YTO PEIUHTE/Ib-
HO npeHe6Gperai HaTypoH, Koriaa Ie-
pepa6aTbiBal0 3TIOA B KapTHHY, Op-
raHU3yl0 KpAacKH, IpeyBeJH4YHBaIO
HJIM yIpolLlalo, HO KOrjaa [eJso A0XO-
IHT 00 ¢opMbl, s 60IOCH OTOHTH OT
J€HCTBHTEJIbHOCTH, 60I0Ch OBLITh He-
TOYHBIM... 1 mpeyBeJHYHBAIO, HHOTAA
H3MEHSII0 MOTHB, HO BCe-TaKH He BHI-
LYMBIBAIO , BCIO KApTHHY LEJHKOM,
HAIPOTHUB, 51 HAXQXKY €e yXKe FOTOBOH
B camo¥i mpupoze. Becb Bonpoc B ToM,
KakK ee OTTyAa BbIYJHTb».

B nocienHee BpeMsi MOSIBHJIHCH
HOBble apryMeHTbl B I0Jb3y TOTO,
4TO H «3Be3/Hasg HOYb» Gbuia «Bbly
yxeHa» Bau 'orom u3 npupoznel. Pac-
yeThl HccJenoBatened u3 Kanudop-

HHHACKOTO yHHBEDCHTETA MOATBEPIH-
JIH, 4TO TMOoJioXKeHHe JIYHBl H CBETHJ
COOTBETCTBYET TOMY, UTO XYIOXHHK
MOTI BHJETb W3 OKHa GosbHHIBI CeH-
IToab B CeH-PemHu, rae OH HaxXxO4HA-
cs B uioHe 1889 roma.

Ho B Cen-PemHu Her Takoil uepkBH
C BBICOKHM OCTpPbIM iunujieM. [a u
caMa JepeBHs1 6OJibile HAaMOMHHAaeT
TOJIIaHCKY IO,
Ckopee Bcero 3Ta yacThb nefizaxa
HaBesiHa BOCNOMHHAHHSIMH O POIHHE.
U ewe oguH K0BOA B MOJIB3Yy «BLILY-
MaHHOCTH» «3BE€3JHOH HOYH». TH-
TaHTCKasl COHPaJb B LEHTPE KapTHHBI
Yy COBPEMEHHOrO 3pHTeJs MNpexie
BCEro acCOLHUPYETCs C AaJieKoi ra-
JakKTHKOH. OTKyZa BO3HHK Y Xy[NOXK-
HHKa Tako#i o6pa3s?

Ilo muenuio H. A. JImurpHeBo#,
aBTOpa HeCKOJbKHX KHHr 0 Ban To-
re, «C TOYHbIMH Haykamu Baun Tor
He 6GbL1 3HakoMm. Ho MHp ero mosTu-
YEeCKOro BOOGpaKeHHUs Te-TO COBMa-
JaJl C HESIBHBIM «CTPAHHBIM MHPOM>,
MOCTENEHHO OTKPbIBAEMbIM HAYKOH.
BouiHbl S3HEPTHH, HCXOASILIHE OT COJIH-

TPyCLUOH [0 3aHHUMAIOLUIHXCA Ha
TpeHaxepax.

Banentnna BacuineBHa cHumaer
C TMOJKH HeGOJbLIOH 3JeKTPOHHbIH
npu6op, coBMellaloui B cebe Yachl,
CeKyHaoMep, TanMep (pHKCHPYIOILHi
onpejesNeHHble NPOMEXYTKH BpeMe-
HH) H nynaecomep. Uro6el y3HATh
4acToTy MmyJbCa, [LOCTATOYHO MpPH-
KarTb najel K yray6/aeHHI0 Ha HaHe
U MPOUYMTaTh LUGDPH Ha TabJo.

ITono6HbIMH ke mnpuGopamu aJasi
CaMOKOHTpOJISI npennosaraercsi 060-
pyaoBaTh BesoTpeHaxep «LIuK/IOH»,
KOMHATHYIO 6eroBylo AOPOXKKY, CHa6-
JIHB MX ellle CIHIOMETDOM H CUETYH-
KOM «IyTH». DTO TaK Ha3blBaeMble
«TPEHaXKepbl BTOPOTrO MOKOJEHHS»,
KOTODHIX T10Ka ellle B POJaKe HeT.

A KOHCTDYKTOPHI MEXIYy TEM yxKe
paboTalOT HajJ «TPETbHM MOKOJEHH-
€M» TpeHaxepoB, [03BOJSIIOUIHX
aBTOMATHYECKH OCYLIECTBJSATh KOH-
TPOJb 3a COCTOSIHHEM OpraHH3Ma H
TakK>Ke aBTOMaTHYeCKH peryJHpoBaTh
TPEHHPOBOUYHBIH Impolecc. Yxke ce-
TOJHs H3BecTHas (HUHCKas ¢upma
«TyHTYpH» yCTaHaBJIHBaeT Ha CBOM
BeJ03promerpsl MHKpodBM, B KoTo-
pble MOXXHO 3aJI0XKHTb JI0GYI0 Mpo-
rpamMMy 3aHATHH — JJISl OTAbIXa, AJIsI
NOBbILIEHHS] TOHYCA HJH, CKa)keM,
JUISi «CTOHKH» ONpeIeJeHHOro Beca
(9BM odukcupyeT pacxon KHCJIOPOAA
H KOHTPOJIMpyeT o6liee COCTOsIHHE)
HERNY

[onsiTHO, uTO B gHese co3gaHHs
TaKUX TpPEHa)XXepoB «C o06paTHOMH
CBSI3bl0» Belyllasl po/b NpHHAIJeE-
XKHUT 3JIEKTPOHHOH NMPOMBIILJIEHHOCTH.
Cnoprkomuter CCCP Hameuaer pas-
paboraTb € 3THM MHHHCTEPCTBOM
COBMECTHYIO NMPOrpaMMy MO BHeIpe-
HHIO CPENCTB 3JIEKTPOHHKH B TpeHa-
JKephl.

A nokyma Her y Hac B noMax M
(H3KYNbTYpHBIX 3ajax [epPCOHaJb-
HBIX «3JIEKTPDOHHbIX NOKTOPOB», HaM
HEO6XOAHMbl MOAPOGHbIE ONHCAHHS H
HHCTPYKIHH, 4TOOBl pasobpaTbcsi B
MHOTOJIHKOM CEMEHCTBE <«arperaToB
3/I0pPOBbsI» H HE MOBpPEIHUTh cebe.

IlpuBeny HeKoTOphle peKOMeHa-
IHH CMeLHaJHCTOB.

Yem yHHBepcaJbHee TpeHaxkep,
TEM OH NoJIe3Hee AJisl 3L0POBbsl: CMe-
Ha Harpy3sok Ha pasHble TpYIMIbl
MBIUIL MO3BOJIIET OPraHH3My Jiydlie
OT/IbIXaTh ¥ FapMOHHYHEe pa3BHBATh-
csA. [lostomy HauGoJiee NpeanoyTH-
TeJbHbl TaK Ha3biBaeMble «CTEHKH
3110pOBbsI» (CM. PHCYHOK Ha pa3Bo-
pore). :

Ins nionell yMCTBEHHOro Tpyaa
MOXHO  DEKOMEHAOBaTb rpeGHbIE
TPeHaxkepel THNA <«YHHBepcal» H
«Temn» (mocnenHui sIBIsIETCS MOED-
HU3MPDOBAHHLIM BAapHAHTOM H3BECT-
HOH «MallHHbl 30POBbsl» aKaJeMHKa
A. A. Mukyauna). 3pech paGoraior
BCE TPYNMbl ML, OT LIEH A0 CTYI-
Hel Hor.

HenocratkoM rpeGHbIX, CHIOBHIX
H BEJOTPEHaXepOB SIBISIETCS TO, UTO
OHH B OCHOBHOM Harpy3ouHble. Yac-
THYHO p'a‘srpysxe CHoco6CTBYeT CMeHa
ynpaxkHeHHH. 3a HeHMMeHHEeM CIEeLH-
aJbHbIX Pa3rpy304YHBIX MPHCHOCO6-
JeHH# (BHGPALHOHHBIX, MACCaXKHHIX,
BOJHBIX) TOC/Te 3aHATHH Ha TpeHa-
JKepe XKeJiaTebHO NPojeiaTh YpaX-
HEHHs Ha paccjabJ/ieHHe H AblXaTeJlb-
HYIO (yCIOKauBalOLIy0) THMHACTHKY.

Ec/n Bbl Ha pa6oTe Bech €Hb CTOS-
JIM M XOLHJIH, BaM JIyyllle 3aHUMAaThCs
JeXa Ha NOoJy C NMOJHATHIMH BBEpX
HOramH. [IJis1 3TOro XOpOLIH «CTEHKH
3/10POBbSI», CElHA/bHLIE «JIeKauHe»
BEJIOTPEHaXephl, JIeXKaKH C MPUCIIO-
COOJIEHHSIMH 1)1l Harpy3KH DYK, HOT,
6pIOLIHOrO mpecca.

He HaunHaliTe 3aHATHSI Ha TpeHa-
XKepe, IpPeIBapHUTENbHO He HaCTpo-
HBIIKCh: JAJ 3TOrO BBIGPOCBTE H3
TOJIOBbl BCE OTArYaloLiHe BacC MBIC/IH
H 3a60Thl; cAenalTe HECKOJIBKO pac-
CIabJSIOUIMX H JbIXaTeJIbHbIX YIIpaXK-
HeHHH (HanpuMmep, pacciaGJeHHbIH,
«najamuui» 6er Ha MecTe) W NpH-
crynaiire.

[Tocne 3aHsTHE Ha TpeHaxepe He
nepekaoyaiTech cpasy Ha TeKylIHe
nena 4 3a60Thl: paccaabbrech, qaiTe
BOCCTAHOBHTBLCSI MYJIbCY H AbIXaHHIO.
Eciu Bo3MOXHO, mpumuTte aym (B
Hayajle rOpsiuMii, a B KOHLE — KOM-
HaTHOH TeMIePaTyphl) H XOPOLIEHbKO
Pa30TPHTECh MOJOTEHLEM.

yeM (paHIy3CKYIO.

3*

11a, H3JlydaeMble PaCTEHHUSIMH, 3a110J1-
HSIOLIHE 3eMJII0 H 3€MHYIO aTtMmocde-
PY, BEJHKHH MHp KOcMoOca, rie exe-
MHHYTHO HE3PHMO AJIS Hac COBep-
LIAIOTCSI TMFaHTCKHE TpPaHIHO3HbIE
COObITHS,— BCE€ 3TO OH, C €ro nopa-
3HTEJIbHOH HEPBHOH YyTKOCTBIO, MOC-
TOSIHHO OIIyILla/] KaK He4TO AeHCTBH-
TEJbHO CYLIECTBYIOLIEE>.

C TakuM aBTODHTETHBIM YTBEpXK-
N€HHEM MOXHO GBLIO Gbl COIJIACHTh-
csi. Ho HemaBHO BO ¢paHmysckom
XypHaje «CbeHC a BH» MOSIBHJIOCH
coobuiense o ToMm, uro Bau Tor pe-
TYJSIDHO uHTaln »XypHana «Xapmepc
Yuknu». A HMEHHO B 3TOM XypHaJje
B 80-x rojax mpoIIoro Beka 6blja
nomelleHa O6GLIHPHAS CTaThsl O CIH-
paJbHBIX rajlaKTHKax H JPYrHX acT-
POHOMHUYECKHX o06bekrax. [Ipuuem
CTaThsl CONPOBOXK JaJach PHCYHKAMH.
Tak, MoxkeT 6HITb, OHA-TO H nocJy-
JKHJIa HCXONHOH HH(poOpMauueid npu
CO3/1aHHH IlefieBpa?

Cepreit AJIEKCEEB,
HHXeHep
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YHukaAbHble HAXOgKU, CgeAaH-
Hble COBETCKUMU apXeoAoramu Hda
Tamanckom noayocrpoBe (KpacHo-
gapckuii xpati) B 1983—1985 rogax,
CTaAu ceHcayueli He TOABKO gAsl
ucropukos. Cpegu ocTaTrkoB apxu-
TeKTypHOro xomnaexca I B. go
H. 3.— I B. H. 5. 6b110 OGHADYKEHO
MHOJXEeCTBO UuU3geAull QaHTUYHbIX
BpeMeH, d TaK)Xe BeAUKOAenHble
CKYAbNTypHble peAbegdbl. UMeHHO
OHU NpuBAeKAU K cebe Hauboabwee
BHumaHnue. CoBepuleHHO HeoXu-
JQHHBIM U 3aragovHbIM NO CIOXETy
SIBUAOCH u300pa’kenue cyeHbl 6ur-
Bbl HaA OgHOM u3 Hux. Haxogku
nopoguAu MHOJXeCTBO BONPOCOB.
Korga, kem u ¢ Kakoli yeabio 6blAu
C03gaHbl 3TU npou3BegeHuUs? Kakue
Hapogbl HaceasAu TamaHcKuli no-
AYOCTPOB B QHTUYHble BpeMeHa?
Yro npegcraBasia coboli ux Ky Ab-

Typa?

Banepwi KJIEHOB,
UCKYyCcCTBOBEA

NCTOPUA U MU®BI APEBHENA

OceHnpbio 1982 ropa Ha OOHTAAOB-
CKOM IIOAYOCTPOBE, HEIIOAAAEKY OT
noceaka IO6uneriHbmt KpacHopap-
CKOrO Kpasi, BO BpeMsl TAyOOKOM
PAaCHallKy HOAS ITOA COBXO3HBIHN BH-
HOTPAAHHK IIAQHTA’KHBIM IIAYT BBI-
BOPOTHA H3 3€MAHM MPaMOPHYIO
IIOAYTOPAMETPOBYIO MAUTY C APEB-
HHM CKYABIOTYDPHBIM peAbedoM.
HN3ob6paxeHne 0GHa’)KEHHOrO IOHO-
IIA B HAaCTyNATEABHOM II03€ OTAU-
YanOCh PEAKOCTHBIM COBEPHIEHCT-
BOM. IIo 3aKAIOYEHHIO 3KCIEPTOB,
3TOT 3aMeYaTeABHbIM IIAMSTHHK
NIPEACTAaBASIA COO0I0 HaaTrpobue u
OBIA BHIIOAHEH HEHU3BECTHBIM ADEB-
HErpeyecKMM MacTeEpPOM OKOAO
TpeTbel uyeTBepTH IV B. A0 H. 3. B
AYYIIMX TPAAMIUSX aTTHYECKOH
IIKOABI.

AeTOM CAeAyIOHIEero ropa rpyil-
Ia MOCKOBCKHX apxeoAoroB u3 I'o-
CYAQpCTBEHHOTO My3esi H300pasu-
TEeABHBIX HCKYCCTB HMEHH
A. C. IlymkyuHa HaYana 3A€Ch MAa-
HOMepHEIe pacKonku. OHH BEAUCH
Cpa3y Ha 3HaYUTEABHOU IAOIIAAH U
IIOTOMY HO3BOAMAHM O4YE€Hb CKOPO
NOAYYHUTL IIEpPBBIE DE3yAbTaThHl. B
TOM JKe Ce30He OBIAM HaWAEHBI
OOAOMKY KPYITHOTO M3BECTHSKOBO-
ro peapeda (puc. 1), a arerom
1985 ropa nepep raasaMu apxeoAo-
TOB IIPEACTAAM OCTATKH HEOOABIION
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CEeABCKOXO35IMCTBEHHOM  yCaAbOBI
I8 poH. 3—1B. H 3. U TyT —
HOBasi HeOXHMAAHHOCTh. Ha ray6u-
He OKOAO MeTpa 6blra 0GHApYKeHa
elnle OAHa MpaMOpHasi MIAHTa, HC-
IIOAB30BAaHHAS! APEBHHMH CTPOMTE-
ASIMHM B Ka4ecTBe CTyIIeHH, BeAYIIeH
CO ABOpa B nomemjeHue. OHa ObIAaG
IepeBepHyTa U306pa>keHueM BHU3,
M IIOTOMY DeAbed Ha HEM CoXpa-
HUACSI IIOYTH 6e3 IOBPEXAEHHH,
HECMOTPS Ha CBOM COAHMAHBIN BO3-
pact — 26 BekoB! PazMephl KaxkA0-
IO U3 TPEX HAWAEHHBIX peAbedOB —
OKOAO ABYX METPOB IIO BBICOTE, BEC
IIPEBLIIIAET ITOATOHHBL.
VHTepecHE ¥ ApyrHe HaXOAKH
Ha TEPPHUTOPHHM YCaABOBI: MHOTO-
YUCAEHHBIE IPDeAMETHI OBITQ, @ Tak-
XK€ BMOHTHPOBAHHBIE B DYHAAMEHT
OOAOMKHY apXHUTEKTYPHBIX yKpallle-
HHH KaKOro-TO HEBEAOMOro, eile
6oAee ADEBHETO COOpy’KeHus. Py-
KOBOAHUTEAD APXEOAOTrHYECKHUX pac-
KOIIOK, KAHAWAAQT MCTOPHYECKUX
Hayk E. CaBocTHHA IIPEATIOAOIKH-
Ad, 4TO B COBOKYIIHOCTH BCE 3TH
BBINIOAHEHHBIE U3 KEPYEHCKOTro W3-
BEeCTHSIKa OCTaTKU KapHU30B, PpPOH-
TOHAa ¥ BOAOCAMBOB, YKpPaIIeHHBIX
KaMeHHBIMH n300pakx eHUSIMHU
ABBHMHEIX TOAOB (PHC. 5), «IEpBO-
HA4YaABHO OTHOCHUAKCH K OAHOMY
COOPY’XKEHHIO, CO3AaHHOMY B KOH-

SATAOKM

3ABbITbIX

ne IV —wumavare III B. pO0 H. 3.
3TO MOr GBITh IIAMSTHHUK THIIA Te-
POOHA — CBATHAHIIA B YeCTb re-
posi». I3y4nB OTAEABHBIE BAEMEH-
Thl HOCTPOMKH, OHA HIPEAAOIKHAA
NIPEABADUTEABHYIO  PEKOHCTPYK-
OUI0 ee BHelmHero o6awKa. JTO
3AaHHEe MOTAO GBITH PACHOAOXKEHO
HEMOAAAEeKy OT TOrO MeCTa, TAe
ApXeOAOTH BHISIBUAM OCTATKH (IIPSI-
MOYTOABHOTO B IIA@HE COOpYIKe-
HHS, YAHMBASIIONIETO  TIIATEAB-
HOCTBIO UCHIOAHeHus». OT HEro co-
XpaHuAca ¢GyHAAMEHT INIHPUHOMN
OKOAO 2 M M OCTaTKHM KaMEHHOTO
IIOKOAS (pHcC. 4). 3paHHE CO CTOAB
MOIIHBEIM OCHOBaAHHEM MOTAO UMETh
2—3 sTa>ka MAU JKe ONPEACTaBASTh
co60I0 AOM-KPEnoCTb — THII IIO-
CTPOMKHU, H3BECTHHIM Ha TaMaHHu
TIO3AHEAHTHYHBIX BPEMEH.

BoT raaBHOe, YTO ITOKA YCTAHOBHU-
Au apxeonoru. OHE yrAyOHAHCH B
3eMAIO TOYTH Ha METP, AO MaTepu-
KOBOTO CAOSI OCTaAOCh IIPHUMEPHO
CTOABKO JXe. Bo3aMOXHO, mocaepy-
IOT ¥ HOBBIE HAXOAKH, OAHAKO yXKe
ceryac He0OXOAUMO HNPUCTYNHUTH K
KOMIINEKCHOMY H3Y4YEHHIO NaMSIT-
HHKa METOAAMHU CaMBIX DPa3HBIX HC-
TOPHYECKUX AHWCIIUIIAKH.

IlepBrle rpedyecKkue KOAOHHUCTEI
TNOSABUAKMChL Ha Oeperax COBpeMEH-
HOro KepyeHcKoro npoauBa Ha py-

LIMBMITM3ALLMHA
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CHUHAUKU

6exe VII—VI BB. A0 H. 3. OHH yMe-
AH OCHOBATEeABHO OG>KMBATh HOBLIE
3€MAH: IIepeceA€HIBI BE3AH C CO-
6olo B panekyio Kummepuio He
TOABKO BCE HEOOXQAMMOE AAST BEAe-
HHS XO35IMCTBa, HO U CBOM BEPOBa-
HUSI, ME(BI, BEAMKOAEIIHOE XYAO-
JKEeCTBEHHOE M TEXHHYECKOe Ma-
CTepCTBO. Yepe3 BeK-IIOATOpa Ha
IpeXXAe MaAOHACeAEeHHEIX Geperax
IPOAMBA OBIAO YJKE€ OKOAO ABa-
AIIATH TOPOAOB-IIOAWCOB, IPOIBE-
TAaAH CEAbCKOEe XO3SHMCTBO, peMec-
Aa, ToproBas. B 480 r. po ‘H. 5.
3A€eChb BO3HMKAO Bocmopckoe rocy-
AapCTBO, CTOAHMIIEHl KOTOPOTO CTaA
[TanTRane# (coBpeMenHas Kepus).
T'opoa 6BIA pacmoroXeH Ha pea-
KOCTb BBITOAHO: YAOGHasl raBaHb
BBIXOAMAA B HENINPOKHUH IIPOAHB,
COEAUHSIBIINK ABa MOpsi — YepHoe
¥ A30BCKO€ — U paspeAsiBIINi EB-
pomny u Aswuio.

Ho Bce-Taku He C rpekoB Haua-
Aace uCTOpHA 3TOro Kpas. Ilo mpe-
AaHuio, 3eMAU Ha KepueHCKOM 1o-
AYOCTPOBE YCTyNHMA UM AEreHAap-
HBIM CKH(CKUH Haps ArasT. B cBoio
ouYepeAb, CKH(ME, KaK CBHAETEAD-
CTBYET «OTel HCTOpuu» [epoAoT,
TECHUMbI€ MaccareTaMy, IIE€pelIAr
Aon «u mpubeinm B Kummepmnii-
CKYIO 3€MAIO, OTKyAQ M3THAaAW H3-
AP€BA€ OOUTABIIMX TaM KMMMEPHIi-
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Puc. 1. UssecTHskoBbIli pensed c u3obpa-
weHnem 6uteel  (koHey |V — cepeauna
Il 8. go H. 3.), Bocnop.

1eB B A3uio». 3TO COOBITHE HCTO-
PHKH AAQTHPYIOT NPHUOAH3UTEABLHO
720 r. Ao H. 3. CoBpeMeHHEBIE yUe-
Hble BCe OOABIIE CXOASITCS B MHe-
HHUH, 4YTO 3arapAOYHbBIE KHMMEDHM-
OBl — 3TO APEBHHE HHAOEBPOIIEH-
CKHE IIAeMeHa, HaceasBiine CeBep-
Hoe [IpHuyepHOMOphE IO KpaiHeH
Mepe yXe BO II TreicaueneTHm A0
H. 3. [Io MHEHHMIO OAHMX HCCAEAOBa-
TeAeH, OHM OBIAM GAM3KHM K HPAHO-
sI3bIYHBIM cKH(pam (B. I'pakos), mo
MHEHHIO APYTHX — SBASIAUCH IIO-
TOMKAMM HHAOAPUHCKHUX IMAEMEH,
HayaBmMIUX OTciopa B III TreIcsiue-
A€THH AO H. 3. CBOE TIPAaHAHMO3HOE
paccerenue mo Espasum (O. Tpy-
6adeB). CAeABl APEBHEMIINX MHAO-
€BPONEHCKUX KYABTYP 3TOH 3MO-
XU — KypPraHHOM H MeraAuTHYe-
CKOM — pa3bpocaHel Mo Bcemy Ce-
BepHOMY [IprdepHOMOpEIO, OHM 06-
HapyXeHHl B KpeiMmy, Ha CeBepHOM
KaBkase u Ha ceBepe TamMaHCKOTO
MMOAYOCTPOBa. BEITH MOJXKET, B YHC-
A€ HOCHUTEeAeH 3THX KYABTYpP OBIAU
U KHUMMepunbl? [epopoT coobmian
B V B. A0 H. 3.: «/ Temeps eme
B CKH(CKOH 3eMAe CYIIeCTBYIOT
KHUMMEPHUNCKHE YKPENAEHHUS U KUM-
MepHMCKHe epenpaBkl; eCTh TaKXe
u obracTe mo mMeHH Kummepws,
¥ TaK Ha3blBaeMbI KuMMepuickuit
Bocmop». Ao cux mop Ha Geperax

Foprunnug

Puc. 2. CesepHoe lMpuuepHomopse 8 V 8.
RO H. 3. M obnactb apesHer CHHAMKM.

DB03HAYEHH
EEcseteSeEet

o0 e APEBHMA TOPIOSWA nvTe
M3 A3MM  a earQny

z NYTM [PENECKMX MOPE-
NNABATEREA MEPEI NPOAWS

Sdbade  KAMMEPMACKME  BAAB

,’, PEIMMERLAA KPYNHEAIME OCTPOBA
. O. ®AHATOPHA | TAMAHCKOTO APXMNE-
% 0. CUHAKKA RATA>B APEBHOCTH

TEPPUTOPUA,  JAMATAA
. CMHDAMM B V[V BAACH.D,
L9 ¢ ROH.

+ MECTO PACKONOK
Y NoC. I0BUNEAHAro
a APEBHEAWME CHHACKME
TOPOAMILA 1 KYPTAHM

MEOTH

4 APEBHME NNAEMEHA
ﬂAHﬂ,APM“ TAMAHCKOrQO N-0BA
@  [PENECKME rOPQRA-

AKPA NONACH 8 V B. AQH.2

KepueHCKOro mnpoAWBa COXpaHH-
AUChb OCTATKH APEBHHX 3€MASHBIX
BaAOB, BpeMsl COOPY’KEHHSI KOTO-
PBIX TOYHO HE YCTAaHOBAEHO, HO
€CTh IPEANIOAOJKEHHE, YTO OHH Cy-
LIECTBOBAAHM ellle A0 IIPHXO0AA CIOAA
He TOABKO IPEKOB, HO H CKH(OB
(cMm. kapty puc. 2). «KuMmepwii-
CKHM» II0 IIPOHCXO>KAEHHUIO HEKO-
TOphle yYeHble, HANPUMep AMHT-
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Puc. 3. MpamopHsisi Hagrpobusii pensed
«[lsa BonHa» (tperss wersepts IV B. go H. 3.),
ATTHKE.

Puc. 4. O6wunit eng ycansbsi | B. 4O H. 3.—
I 8. H. 3. Unppamu oTmeueHs! MecTa Haxo4oK:

|-— mpamopHoro pensega (1982 r.);
Il — ¢pparmenrTos m3secTrHIKOBOro pensega
«bursa» (1983 r.); 11l — mpamopHoro Hag-

rpobus «[flea Bouna» (1985 r.).

BHCT B. AGaeB, CUMTalOT Ha3BaHUE
IlanTHKanes, cocTaBA€HHOEe U3
ABYX CAOB, KOTODHE Ha HPAHCKHX
AHaAeKTax 00603HAYAIOT «IIYyThb PHI-
651». OpHAKO cOXpaHuUBIIHECT B 60-
Aee MO3AHed IPEeKO-AATHHCKOH Ie-
pepade OCTATKH A3BIKA AOCKHPCKO-
ro Haceaenusst Ceseproro Ilpuuep-
HOMODBS (MMeHa, reorpaguydeckue
Ha3BaHWSA M IIP.) 3HAYUTEABHO GAH-
JKe K MHAOApUHCKOH, a He APeBHe-
WPAHCKO¥ Trpynme sA3bIKoB. Ecam
NIPHHATE BEpPCHIO YAEHA-KOppec-
nospaenta AH CCCP O. TpyGauesa,
TO OCTATKaMM APEBHEHIIEro MHAO-

' apuMickoro HaceaeHmns IlpuuepHo-

MOpBb$, OCHOBHAsl 4aCTh KOTOPOTO
yoiaa depe3 Cesepunii Kaskas,
AepbeHT ¥ 1or Kacusa Kk MiHAOCTA-
HY, CA€AYeT HNPU3HATh (PpaKuMHULEB
BaAKaHCKOro IIOAYOCTPORBA, KRBIM-
CKHUX TaBpOB U HacenreHue HukHe-
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ro [lopHenpoBRA, a TaK)Ke IAEMEHa
CHHAOB, MEOTOB ¥ HEKOTOPLIX APY-
rux oburtareredi TaMaHCKOTO MOAY-
OCTPOBA C MPHAETrarIMMHA palioHa-
Mu. VIHTepec npeACTaBASIIOT IPEA-
AOJKEHHBIE MM APEBHEMHAMWCKHE
IIPOYTEHHUsI HEKOTOPHIX = Gocrop-
CKUX HA3BaHMM M HMEH: T'OPOAOB
Tupwmraka («OBICTpOE TEUeHHE») H
Tupamba («BbICTpas Bopa»), AMe-
Ha MuTpupar (0T CAOBa «MHUTpa» —
APYT) B JKeHckoro uMmeHu UHpAwMg,
peku Ky6aHb (0T croBa «kybxa» —
U3BUAWCTAsA), HAa3BaHUM NAEMEH
AAHAAPHH («KaMEIIIOBBEIE apHH»),
TOpeTHl  («Beperosnie»), CHHABI
(«peunbie») u Ap. TpyAHO cunraTth
CAYYaMHOCTBIO COBMNAAEHHE Ha3Ba-
HHUH TaMAHCKAX CHHAOB M IIAEMEHH
cuHAOB BO ®pakuu, a TakXKe ropo-
pa CHHAOMaHa B HH30BBAX HHAQ;
o3epa Kopoxosnaama (coBp. TamaH-
CKMH 3aAuB) U ropopa Kapukapaa-
Ma (MBp ). YaeHbI BRISIBHA IIepe-
MemeHHue u3 [Ipua3zoBbs B GacceliH

ABI SIBASIANCH OCEAABIM 3€EMAEAEAD-
YeCKMM HApOAOM, HAXOAHBIIMMCH
Ha II0poTe CO3AaHMS FOCYA3PCTBEH-
HOCTH. PaCKOIIKM CHHACKHX Kypra-
HOB FOBOPSIT M O CTPEMHUTEABHO Ha-
pacraBmieM 3JAAMHCKOM BAHSHUH
Ha CHHAOB.

B aHTHYHBIE BpeMeHa '3amajpHas
OKOHEYHOCTb TaMaHCKOro HOAY-
OCTPOBa BBEIFASIA€AA COBEPIIEHHO
WHade, HE)XeAu cewdac. MHorue
APEBHErped4ecKue  «IEPHUIABI» —
PYKOBOACTBA AASl MOpeNAaBaTe-
Aelt — coo6Imarl O CYIIecTBOBa-
HUU MeXAY AByMsi 6eperamu Boc-
mopa IIeAOro apxumneaara HeOOAb-
IIHX OCTPOBOB. VI3 HMX KpymHeH-
IOEMHM SBASIAMCh: Ha CeBepe —
KumMepraa, 3aTeM IIOYTH BIIAOT-
HYI0 [PHMBIKaBIIasi K HEMy C
tora DaHaropus u eme IOXXKHEe —
ocTpoB CHHAWKA, KOTOPBIM OBIA
OTAEAEH OT MaTepHuka AeAbTou Ky-
OaHM, BIIaA@BIIEeN B APEBHOCTH He
TOABKO B A30BCKOe, HO U B UepHoe

peku VHA IIeABIX TOMOHUMHYECKHX
rPyNn: COOTBETCTBeHHO CHHAYC H
Cuspxy, Cuauc u Cuaunac, Capkap
u Capkapa. HakoHel], eMy yAaAOCh
YCTaHOBUTH, YTO IIOCEAEHHS C Ha-
3BAHUSIMH, BKAIOYAIOIMUMHU HHAO-
apuricku#t cyddurc «aka», IpoTsi-
HYAHCh Hemo4ykoM oT HuwkHero
ITopHenpoBesT Ha BOCTOK: Tamm-
paka u AaHpaka B 3amapHoOM Kphi-
my, Abopaka Ha Tamanu, Bapaka Ha
3amape Kacnus, Apuaka B CpepHen
A3unm 1 AHAaKa B BepxoBbsix MHAA.

O4eBHAHO, «HM3THAHHEIE CKHUQa-
MH», He BCe KHMMEPHHIEI YIIAH B
Manyio A3Hi0, HO KaKas-TO 4acThb
UX OCTAAaCh B TPYAHOAOCTYIIHBIX
«3allOBEAHBIX 30Hax» [IpuuepHo-
MOpPBbsi. MOJKHO IIPEATIOAOKHTH,
YTO MMEHHO C WX NOTOMKaM¥ —
CHHAABMHE — I'DEKH CTOAKHYAHUCH Ha
Tamanu. AaHHEIE apX€OAOTHH CBH-
AETEeABCTBYIOT O TOM, 4TO IIO Kpa#-
Hel Mepe yxe B VIIB. A0 H. 3. CHH-

Mope. B palioHe 3TOro apxumeaara
Cc raAy6GoOKO¥M ApeBHOCTH HabAAa-
AUChH TIPOSIBAEHHS BYAKAHWUIECKO-
ro mpouecca. Ha mportsikennn Be-
KOB TYyT HEOAHOKPATHO MEHSAACS
peabed, IIOAHHMAAMCE H OIIyCKa-
ANCH HeBGOABIINEe YY9aCTKH CYIIH.
HeTpyAHO IIOHATH, HACKOABKO 3a-
IyTaHa M CAOJKHa B 5TOM paHoHe
«apxXeoAOoTHUYeCKass o6GCTaHOBKA».
Ceriyac M3BECTHO OKOAO AECATKa
TOPOAOB H IIOCEAEHHMH a3WaTCKOro
Bocmopa, HaceAeHHBIX IIPEUMY-
LIECTBEHHO TI'PEeKaMu — peMeCAeH-
HUKaMH, TOProBIlaMH, pHLIGaKaMH.
CHHABI, HCKYCHBIE XAe6OmailIfhl,
XHUAU YYTh AAAbIme OT GeperoBou
AWHWY, B CTEIHHIX paliOHax.

B pAyxoBHOHM 06AQCTH B KYABTYDE
MHOTO 001Iero GBIAO Yy CHHAOB U CO
ckudamu. Tak, Ha HEepPBHIX CHHA-
CKMX MOHETaX, I[OSBHBIIMXCS B
KoHIle V B. AO H. 3., BbIY€KaHEHEI
Kak YHCTO CKHQCKUe wuzobpake-

HUSI: TOAOBHI KOHSI, TPHGOHA (KPBI-
AQTOTO ABBA) — TaK K I'PEKO-CKHUQ-
ckoe — I'epaknra. Kak ycTraHOBHA
HUCTOPHK bB. I'DaKOB, BO3HUKIINI B
Bocrourom IIpruepHOMOpPbE KYABT
I'epakna He GBIA YHCTO rpeyecKUM,
B HEM OTPA3UAOCH CHABHEMHIIIee BO3-
AEHCTBHE CKUPCKOH MU(OAOTHH, B
YaCTHOCTH, IIOYMTAaHHE CKUGCKOTO
6oxecrBa Tapruras, oOTOXAeCT-
BA€HHOTO TrpeKkaMu c I'epakaom.
Bo3HuKHOBEHHE 3TOro CHHKpeTHYe-
CKOro 60CIOpCcKOro KyAbTa I'epak-
Aa-Taprutas B V—IV BB. A0 H. 3.
CAEAYEeT IIPU3HATh OAHHUM M3 BaiK-
HBIX MAEOAOTUYECKHUX AOCTHIKEHUIH
IPDEKOB. AASI HAXOAMBIIHXCS BO
BPa’XACOHOM HMAM YY>XXAOM OKPY-
JKEHWH KOAOHHCTOB JKHM3HEHHO
He00X0AKMMO GBIAO HE TOABKO yCTa-
HOBAEHHE NPOYHBIX B3aUMOBBITOA-
HBIX TOPrOBO-3KOHOMHYECKHX OT-
HOILIEHWW C HAPOAAMH «BapBapCKO-
ro MHpa», HO H CO3AAHHE OOIIHX
BEPOBaHUH, KYABTOB H XpaMOB.

Puc. 5. Ckynbntyproe ykpawenne sogo-
CNMBa B BMAE ronoskl Nbea. M3secTHaK (KoHew
IV—IIl 8. go . 3.), Bocnop.

Puc. 6. fleBaTupoikkossifi cBeTMAbHMK, Hali-
AEHHBLIA B NOMeLyeHnm ycaabbel | B. 4o H. 3.—
I 8. H. 3. [nuna, Bocnop (?).

AAsl TOTO YTOGEI 6€3 KPOBOIPOAH-
THS IPUMHUPHUTE C COOOI0 U APYT C
APYrOM MeCTHBIE BpaXkAyIOIIHe
IIAeMeHa, HeOGXOAMMO OBIAO BHa-
4Yare «IPHAMHPUTH HX 6OroB» u
CAEAATh 3AAMHCKYIO PEAUTHIO 06-
Imerd AASL BceX. B Takom MupHOM
HACTYIIA€HUH Ha «BapBapOB» SPKO
IIPOSIBUAACh HMAEOAOTHS SAAUHH3-
Ma. B Cesepo-Bocrounom Ipuuep-
HOMODbE 3TOH IIEAH C YCIIEXOM CAY-
JKMAQ CO3AAHHASA HAU [IE€PEOCMBIC-
A€HHass H300peTaTeAbHBIMM Trpe-
KaMH A€reHAa O IIPOUCXOXACHHHU
CcKu(oB oT I'epakna M MeCTHOH
«3MEEeHOTOM 6GoruHu-AeBbl». (Mc-
CAEAOBATEAH ADEBHUX DEAHMTHH
YTBEPKAQIOT, YTO «3MEEBHAHOCTHY
HUAY «3MEEHOTOCTb» KaKOoro-Au6o
MHU(PUYIECKOTO IEePCOHa)ka YacTo
CBHUAETEABCTBYET O ETO CBI3H C 3€M-
A€W HAH O €ro MEeCTHOM IIPOHC-
XOXKAEHHUH.)

B kyabre TI'epakna-Tapruras cy-
LIIeCTBOBABINAs y CKU(OB COGCTBEH-
Hasi MHU(QOAOTHYECKAs] I'eHEaAOTHS
OBIAA CAHTA C TPEYECKOH AEreHAOH.
Crudbl NPHHSIAK, 9TO HX BEPXOB-
Hoe 6oxecTBo [lanay ¥ SAAMHCKHH
3€BC TOXXAECTBEHHBI, 9TO OT Gpaka
INamas c GoruHeit 3eMAH Ay poK-
AQeTcsl «IMepBOYeAOBeK» Taprurai,
COOTBETCTBEHHO TOMY, Kak I'epaka,
BIIOCA€ACTBUHU IIPHUPAaBHEHHBIA Ipe-
KaMu K 6eccMepTHEIM 6oraM, SBAS-
€TCsI CLIHOM 3eBCa U 3eMHOM JKEeH-
muHBEL AARMeHBI. Ha caepyromieit
CTYIIEHH CKH(CKOW AEreHALI OT
Taprutas u Anu poxkpanscs «mpa-
poauTeAb ckudos» Koaakcatt, 3To-
MY COOTBETCTBOBAA y IPDEKOB Gpak
Iepakra co 3meenoroi «uuMdoit
3eMAN» U poxxpeHue Ckuda. B mu-
e o TIepakne-Taprurae wumeAcs
SMH30A «IMOABUroB Taprurasi» B
60oppbe C MECTHEIMH 3MEeHOIMMU
l'uranramu, HanaBmuMu Ha Adpo-
AUTYy  (ckuHdckas ~ Aprummaca).
Wmenno na Tamanu B 1926 roay ap-
xeonror A. XapKo HAamleA OCTaTKU
MpPaMOpHOro ¢pu3sa, H300pakas-
mero cueHy 6opwe6nel 'epakra co
3MeeHOruMH ['mranramm.

Vicropuku He pas oTMeYaAH, 4TO
4epThl CKUGCKOW AIM KM IOYUTae-
MOM CHHAAMHU M MeoTaMu Beaukoit
Marepu camrucs Ha Bocmope B
KYyAbTE 60TMHU ADPOAUTEI AnaT‘y-
pelL. [ToMHMO cO3Byunss uMeH Anu
U ANaTypa, CTOUT OTMETHTD IIPEA-
AoxeHHBIM O. TpyGaueBhIM mepe-
BOA CAOBa «amaTypa» — <IIPEOAO-
A€BAIOMIasl BOABI». B 3TOM cAyudae
CTQHOBHUTCSI OCOOEHHO IOHSTHBIM
MECTOHAaXOXAEHHWE TAABHOTO CBSI-
THAMINA 3TO¥W 6OTMHM, OGHAPY K eH-
Horo B aHaropuu — KpymHOM

IIOPTOBOM rOpOAE HEBAAAEKE OT Ie-
penpasel yepe3 Bocmop.

OTOT OGIIUPHBIM SKCKYPC B UCTO-
PHIO U MH(OAOTHIO CHHAOB M HX
cocepert HeOBGXOAMM AAS TOTO, YTO-
OBl MONBITATHECS OGBSICHUTDH CIOJKET
CaMOro 3araAO4HoTO U3 HaMAEHHBIX
HepaBHO Ha TamaHu peabedoB —
«butBel» (puc. 1). E. CaBocTuHa
IPEAAOKHAA BHUAETb B AAHHOM
(parMeHTe CIOKET «IOIYASPHOTO
B @QHTHYHOM HCKYyCCTBEe GOsT AXHA-
Aa u ITeHTecunen, yapuubl amMaso-
HOK». Ho Ha peanede, BoccraHOB-
AE€HHOM apXeOAOraMH M3 HECKOAL-
KHX OOABIINX KYCKOB, HET HH OA-
HOU (UTypHI SAAHUHCKOTO THIA: H
OAEXAY H Opy)XHe IIPUXOAMTCS
NPU3HATh «BAPBAPCKHUMHU». AHTPO-
IIOAOTHYECKHE IPU3HAKH, BLIAEAEH-
HBIE WMCCAEAOBATEABHHUIIEH CHHA-
CKHX IOrpebanbHbIX cTeA A. UBa-
HOBOM AASI CHHAOB, TaK)Xe I03BO-
ASIOT OTHECTH AKIJa 0OOUX FAABHBIX
IIepCOHaXXek peabedia K MECTHOMY,
4 He JAAHWHCKOMY THIIY: MSTKHe
4YepThl AU, IOAHBIE IyGHI U IeKH,
KpymHbIe raaza u mp. Ha roaose
BOHHA €ABa Pa3AMYMMa TYTO CTSTH-
BAIOIIAsA T'YCTble BOAOCHI AE€HTa H
YKpallleHWe CIepeAu B BHAE (KO-
Ka». BEITb MOXKeT, 3Ta AeHTa H30-
Opa)kara XapaKTEpHYIO AAS Gora-
TBIX CHHACKHMX BOMHOB 30AOTYIO
TOAOBHYIO IIOBSI3KY? Bcemy sTomy
He MPOTHBOPEYHUT HHU OAEXKAA BOH-
HQ, HU CKHU(CKUH KOPOTKHUM Mey —
arKuHaK. YTO >Ke KacaeTrcss IjeHT-
PaABHOM JKEHCKO# GHrypsl, TO, Cy-
Asl IO OAEXAe, 3TO MEOTKa, IOo-
CKOABKY B JKEHCKHUX 3aXOPOHEHHSX
CHMHAOB O4YeHb paHO (yXe B
VI—V BB.) BcTpeyaeTcs MCKAIOYH-
TEeABHO SAAMHCKAS OAEXKAQ, O CTOM-
KOM «MOAe» Ha KOTOPYIO CBHAE-
TEABCTBYIOT M MHOTOYHCAEHHBIE
CHHACKHE HaArpoOHBIE M306pake-
HHUs XeHIuH. [IIupokue KoxaHbIe
GOeBEIe Mosica ¥ OTCYTCTBHE FOAOB-
HOro y6opa — 3TO TaK)Xe YepThl
BHEIITHEro OOAMKA MEOTSIHOK, OAM3-
KHX KOYeBHHIlaM-capMaTKaMm. He
CAYYaHHO TpPeKH Ha3BIBaAM 3TH
CXOAHBIE 110 MHOTHM OOLIYasiM IIAe-
MEHa «)KEHOBAAAEEMBIMHU»: O Iepe-
KHTKAX y HHX MaTpuapxara
CBUAETEABCTBYIOT CAaMH HAa3BaHHUS
naemeH (o Tpy6aueBy): meoTer —
«MaTEePUHCKHUEY, capMaTel —
«JKEHCKHEe», a TaK)Xe H3AI00AEeH-
HBIE Yy CapMaTOB H300pakeHHs
BOMHCTBEHHOM A€BHI, COBepIIa-
IOlell IOABMTH. 3aMEeTHM, 4TO Ha
TEPPUTOPHH, HEKOTAA HAaCEeAEHHOI
MEeOTaMH, HAaWAEHO HECKOABLKO
JKEHCKHUX 3aXOPOHEHUM C OPYKHUEM.

UTtak, nepep Hamu clieHa KpoBa-
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BOM OHTBHI CHHAOB M MEOTSIHOK.
Ho 3TOT ciokeT He MOXET OBITh
OOBSICHEH A@)Ke KaK MeCTHasl pas-
HOBHAHOCTL MH(pa 06 «amMa3oHO-
Maxuu» (OMTBBI I'PEKOB C aMa3O0H-
Kamu). [ToMuMO Bcero, 3ToMy mpe-
NISATCTBYET OAHA PeaAbHast, HO KYT-
Kasg IOAPOGHOCTb: H306pa’keHHe
ABYX MYJ’KCKHX OTpe3aHHBIX F'OAOB,
BHAMMO, IIOABEHIIEHHBIX Ha IPYAH Y
NOBEPXeHHOM Aomaau. HecomHeH-
HO, 3Ta AOIIAAb IIPUHAAAEIKHT MEO-
TSHKe, CTOSIEH PSAOM C HEIo Ha
KOAeHsIX. IIpuBAeKaeT BHUMaHHE
“300pa’keHue TPUBHBI Y JKEHIWHBI
Ha Ilee: TaKWe IPUBHBI 4aCTO CAY-
JXKHUAM IPA3HAKOM BAACTH, 3HATHOTO
npoucxosxkAeHus. KTo ke 3Ta )XeH-
IHAHa, CXXUMarom@asi 60eBoM Apo-
THK, HO OOpedYeHHas Ha CMEPThb?
AHTHYHBIA HCTOPHK II B. A0 H. 3.
ITormen B KkHure «CTpaTeremaTta»
IpUBEA POMaHTHYeCKoe Gocmop-
CKOe npepanue o napuue Tuprarao.
O=Ha 6b1Aa 3HaTHOM MEOTSHKOH, K e-
HOI0O CHHACKOro. maps [I'ekares.
CuHACKas 3HaTh, OYEBHAHO, CTpe-
MUBIIASCSI COXPAHUTb HE3aBHCH-
MOCTb CTPaHBl B 6OpOBHIAsICS IIPO-
THB IIAPOKOTO BHEAPEHHS TIpeue-
CKUX OOBIYaeB, HM3AOXuAa [eka-
Tesl, SAAMHU3UPOBAHHOTO IIPaBHTE-
Asi, paboOAeNCcTBOBaBHOIETO II€pe;
BocnopoM. Tupratao npuHsira yda-
ctue B 3aroBope. Ho I'ekartes Boc-
CTAaHOBMA HA IIpecTOAe OOCHIOPCKHUM
«BacuaeBc» Carup I, oH )XeHuA ero
Ha CBOEM AOYepH U NpHKa3an YOUTh
Tuprarao. Opnako I'ekaTei orpaHu-
YHACS 3aTOYEHHEM CBOeH GhIBIIEH
JXeHbl B KpEeNocCTh, OTKyAa OHa,
obMaHyB cTpaxy, 6exana, Aobpa-
Aach AO POAHOTO MEOTCKOrO IIAe-
MEeHH MKCaMaTOB, BhIIIAA 3aMyJK 3a
IIpeeMHHKa CBOEro mOKOHHOro OT-
1@ — OBIBIIEr0 BOJKASI IIAEMEHU —
M IIOAHSIAA Ha BOMHY npoTuB ['eka-
Tes] W TPEKOB MHOJXECTBO MEOT-
ckux naemeH. Ee BOHCKO >XeCTOKO
pPa3opuAO BCiIo obracTb CHHAMKH,
noABAAcTHYIO 'ekaTero. UTOOBI AO-
ctudb nepemupus, Carup 1 oraanr
€l B 3aA0JKHUKH CBOETO ChiHA MHuT-
poaopa B GoraTyio AaHb, HO IIOAO-
CAaA mmop BUAOM Oernenos u3 Boc-
nopa AByX youin. Or Ho)Xa Tupra-
Tao Clnac MHUPOKUM 6O0eBOH mosIC.
B rHeBe OHa HpHKasara Ka3HHUTh
Murtpopopa ¥ BHOBb IIOAHOCTBHIO
pasopura Cunpuky. Catup I ymep
ot ropsi. Ero cbiHOBbSI AMIIB C GOAB-
IIUM TPYAOM CYMEAH YCTAaHOBHUTH C
Tupratao wmup. ITo-BupAuMOMY, B
3THX BoOMHax mnoru6 u TIekartei.
H3BecTHEBIE HCCAEAOBATEAH
M. PocToBueB u B. AaThinieB npu-
3HAAM AOCTOBEPHOCTh pacckasa Ilo-
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A¥ieHa, YCTAaHOBHMAM M 3IOXY BOWHH
Tupratao, KOTOpble MOTAM Ha4YaThb-
csi Aamimnb B npaBaeHume Carmpa I
(407—393) ¥ 3aKOHYHUTHCS MPH €ro
ceiHe AeBkoHe I (393—348). B 1e-
AOM 3TH BOWHBI IIPOAOAKAAUCH,
BEpPOSITHO, OKOAO 20 AeT 1 3aBepIIn-
AWICh «MHPHBIM» IIPHCOEAUHEHUEM
Cuspuku K Bocmopy. Ero mpasu-
TeAab Ilepucap I yXe mMeHOBaAcs
«1lapeM CHHAOB, TOPETOB, AAaHAA-
pHeB», HO, 3aMeTHUM, He MeOTOB.

Ecau BHOBB OGPATUTHCS K PEABE-
¢y «burBa», TO ecTb MHOrO OCHO-
BaHUM BUAETh B HEM XYAOKECTBEH-
HOe BOINIAOLIeHHe npepaHus o Tup-
raTao. [TormneH He COOGLINA AQHHBIX
O ee KOHYMHE: HEU3BECTHO, MOrub-
Aad oHa B 600 MAHM CBOEM CMEpPThIO.
Ho HecoMHeHHO OAHO: 06pa3 3Toi
6ecCcTpalllHOM BOHMTEABHHIBI IIPO-
THB TDEKOB HAaAOATO OCTaACs B Ha-
POAHOM CO3HAHHUHM CHHAOB M MEO-
TOB, IIOAYYHMB A€TreHAAPHbIE U re-
poudeckue 4eprTbl. MiMa Tuprarao
B AIOOOM MOMEHT MOTAO CTaTh CHM-
BOAOM CHHAO-MEOTCKOM HE3aBHCH-
MOCTH M AaHTHAAAMHCKOM GOpHOHI.
A ero co3Byume c uMeHeM 6OXKecCT-
Ba-NpapoAUTeAs] CKH(OB M repost
ITpuuepromopsst Tapruras-I'epak-
Aa OYeHb TOMY CIIOCOOCTBOBAAO.
TupraTtao, ecTecTBeHHO, MOTrAa
IpeACTaBaTh B HADOAHOM BOCIPHSI-
THH TOM 3MOXHU KaK AOYb MAU BHYY-
Ka Tapruras — popoHaYaAbHHIA
MEeOTOB M CapMaTOB. BUAHBIN AWHT-
BUCT B. AGaeB B OKOHYaHHSIX 060UX
3THX TPYAHONEPEBOAMMEIX WMEH
BBIAEASIET HPDAHCKHUHM KOPEHBb «TaBy,
YTO 3HAYHUT «BAACTH», «MOMIbY.

B co3zranmm rpexoB o6pa3 Tupra-
Tao AOAJKEH OBIA IIPEACTATh COBEp-
IIeHHO WHBIM. AASl HUX BpPakAe6-
HdSl KO BCEMY SAAMHCKOMY Ie€pOH-
HS CKAAABIBAIOMIETOCS MECTHOTO
310Ca SBASIAQCh He Gonee yeM BO-
NAOIIEHHEM BapBapCKUX CHA —
NIPEABOAUTEABHUIIEH AMKHX «aMa-
30HOK». 1 mOTOMYy 3TOT B 4YEM-TO
NPUTATATEABHBIN AASI CHHAOB 06pa3
HeoOX0AUMO GBIAO Pa3pyHINTh, Ie-
PEOCMBICAMB MAY 3aMEHHUB APYTHM.
YaobHee Bcero OBIAO COAHM3HUTH
Tupratrao c¢ o6pa3oM NIpeKpPacHOH
AHMIIOM, HO YyAOBMIIHOM IIO CYTH
«3MEeeHOorow» DXHUAHBI, CHAA KOTO-
poO# BONAOIIAAACH B ee 6ecuncAeH-
HBIX CONAEMEHHMIIaX H COIO3HH-
IjaxX — MHaJe B «aMa30HKax»-Meo-
TsiHKax. TakuMm obpasomMm, TupraTao
NIPOTHUBOIIOCTABASIAACh I'epakay (a
3HA4uT, Tapruraio), KOTOpPbIA, Kak
CAEAOBAaAO M3 rpedeckoro Muda,
6opoAcs c TIOPOJK AEHHBIMHA
OxupHOM [mraHTamMm (TO ecThb
CapMaTO-MeOTCKUMH IIA€MEeHaMHu),

HO OAHOBPEMEHHO OKa3hIBAACS IO-
KPOBHTEAEM I'PEKO-CHHAOB B BOOO-
me Bcex «Gocmopien». Ki3BecTHO,
4YTO NpaBsIas AMHACTHS Ha Bocmo-
pe oduLIHAABHO BeAa CBOE IIPOHMC-
xoxxAeHue oT I'epakaa. Ilpu TakoM
IMOHMMAaHUM CIOXKeTa H300pakeH-
Hble Ha peAabede OTPyOAEHHBIE TO-
AOBEI Bparos, KOTOPLIMH, IO CO00-
meHMI0 ucropuka M. PocroBuesa,
AIOGMAM XBacTaTb COCEAHM Meo-
TOB — CapMaThl (M araHBI), MOTAK
OBITH TOAOBaMH ['ekaTest u MuTpO-
Aopa. OTa yMeAO BBeAeHHas
CKYABIITOPOM AETaAb H306paskeHU
OAHOBPEMEHHO SBASIAACh U CHMBO-
AOM BapBapcTBa THpratao, ¥ CHM-
BOAOM «3AAWHCTBA» €€ IPOTHUBHH-
KOB-CHHAOB. lleHTpaAbHasi urypa
BOMHA AOAKHa Obira dCCOIUHPO-
BaThCsA ¢ o6pa3zomM I'epakaa. He uc-
KAIO4eHO, uTo B (purype «Tupratao»
CoApepKancs U HaMeK Ha ee «3Mee-
HOTOCTB», TO €CTh CBSI3b C DXHUAHOH,
IIOCKOABKY H306pa’keHue ee HOT
OTCYTCTBOBAAO: BCSI KOMIO3HIIUS,
CyAs [0 MHOTHM TIpH3HaKaM, Pe3KOo
o6psBanrach BHU3y. HakoHen, MOX-
HO IIPEAAOKHTH M GOAee MpOCTOE
cOAmKeHue — ynopobreHue  06-
pa3oB «TupraTao» W ee IPOTHB-
HHUKA — MH(HUIECKON  IPEABOAU-
TEeABHHIle aMa30HOK MnmoauTre u
I'eparay.

Pa3ymeeTcsi, Bce cKa3aHHOE BHI-
ure He 6onee yeM runoresa. Ho ona
TIO3BOASIET CAEAATh U HEKOTOpHIe
obOmue BBHIBOABI. AAHHBIH peAbed
ObIA BeITOAHEeH B CHHAHMKE MeCT-
HBIM MAacTepOM, FPEKOM HAHY DAAH-
HU3APOBAHHBEIM CHHAOM, H cIe-
IMAaABHO IPEAHAa3HAYaACS AAST CHH-
AoB. Hambonree BeposiTHOe BpeMsi
€ro Co3)aHus — He paHee KOHIA
IV B. A0 H. 5. ¥ He IIO3Ke cepepH-
Hbl II B. A0 H. 3. [IpousBepeHHOE
aBTOpPOM peAbeda Mudpororuye-
CKOe IIepeOCMBICA€HHE B AyXe
rpedecKOi AereHAbl O ['epakae u
OXuAHE, MEeCTHOTO HMCTOPHYECKOIo
npepaHusi 0 TUpraTrao IIOAHOCTBIO
MEHSIAO €ero 3By4YaHHWEe W aKIEeHTHI.
ITepep HaMu — 3aMeyYaTEeAbHBIN IIa-
MSATHHUK 3IO0XH 3SAAWHHM3MA, 3IOXHU
BBIXOAA rpedeckux MucdoB 3a Tpa-
AHMIVMOHHBIE DAaMKH M (OPMHPOBaA-
HHSI Ha HMX OCHOBE HMAEOAOTHH
Pa3AWYHBIX SAAMHHUCTHYECKUX TO-
CyAapcTB. «BbUTBa» BONIAOMIAET yC-
MEemHYIO MOIBITKY BBECTH B PYCAO
odunmarbHOM HAeonroruu Bocmopa
IV—II BB. A0 H. 3. Haumboaee
Ba’KHEIE 9AE€MeHThHI MU(GOB H 310ca
MECTHBIX HAapOAOB U TaKHM o6pa-
30M CO3AATh Ha OCHOBE «3AAMHCT-
Ba» HOBYIO 0611e60CIOPCKYIO Ky Ab-

TYDY.

Ckopee Bcero TOT XpaM «repo-
OH», AASI KOTOPOrO IIpeAHa3HayYaA-
Cs1 AQHHBIH peabed), OBIA IOCBSIEH
I'epakay-Taprurato. IOTOT YyAOM
yllereBOINM (HparMeHT KaKOTO-TO
6onee KPYIHOrO IIPOU3BEAEHUS
obrapaeT OImpeAeAeHHOW CMBICAO-
BOW ¥ KOMIIO3UIJMOHHOHM 3aKOHYEH-
HOCTBIO. OH SIBASIETCSI BBIAQIONIHM-
Csl IaMSITHUKOM He IPEYecKoro, a
MMEHHO O0O0OCHOPCKOro HCKYCCTBA:
CTHAHCTHYECKH B HEM TaK)Ke MHO-
rO MECTHBIX YepT: IIAOCKOCTHOCTb,
0000OIIeHHOCTh B TPAKTOBKE (QUTYD,
YAHUBUTEABHAsI IAOTHOCTE 3alIOAHE-
HUSI IPOCTPAHCTBa peAbeda U, Ha-
KOHell, HeOoObIYHAasl TPeXbSIPyCHAas
KoMmnosunus. Bce BMecTe 3TH OCO-
6EeHHOCTH 3aCTaBASIIOT MCKaTh aHa-
AOTH peAbedy He B TPEeYECKUX U He
B IIO3AHHX PHUMCKHX oOpasmax, a
CKOpee CpeAr HEeKOTOPBIX (hpaKkuii-
CKHX IaMSITHUKOB MAHM — BHEIIHE
¥ BHYTpPeHHe eme 6onree OAHU3-
KHX — MHAMACKHX MHOTOSIPYCHBIX
pearedoB II B. A0 H. 3. u3 bxapxu,
BxapxyTsl, AMapaBaTtu. VIX poAHHUT
CTOAb  HECBOMCTBEHHAsi TIpeKaM
«BEPTUKAABHOCTB» XYyAOJKECTBEH-
HOTO MBIIIAEHHUSI CKYABIITOPOB.

K uncAy BBIAQIOIIMXCSI IMPOU3-
BEAEHMM AHTHYHOIO HCKYCCTBa
Bocropa IpPUHAAAEKHUT YIKE YIO-
MUHaBIIeecsI peAbedHOE HAATPO-
6ue «ABa BouHa» (puc. 3). dtoT
MaMATHHK OOGAAAQeT HEe TOABKO 3a-
MedYaTEeAbHBIMH XYAOX€ECTBEHHBIMHU
AOCTOMHCTBaMHU, HO U «HH(pOpPMa-
THUBHOCTBIO». EMy HpHCyIIH HEKO-
TOPBIE HCTOPHUKO-3THOrpauyecKue
IOAPOOHOCTH, XapakTepHbie 6oaee
AASL OIOXHM DPAHHETO BAAMHH3MA,
4YeM BBICOKOM KAACCHKH. MHorme
MPU3HAKY FOBOPST O TOM, YTO PEAB-
ed ObIA CO3AaH NPHUOAHU3UTEABHO B
TpeTbel yeTBepTHu IV B. A0 H. 3.

Haprpo6ue BouHaM, U3 KOTOPBIX
OAHFH H300pa’keH ellle 04eHb MOAO-
ABIM, MOTAO OBITH HM3TOTOBAEHO
AWIOb B IaMSATh O NOTHOIINX B 6010.
B smoxy Ilepucapa I (348—309)
Hauboree KpPYHHOM OBIAa BOWHA
bocmopa co ckudamu B KpeiMy, HO
MMEHHO B 3TOT IIEPHMOA Ha a3uart-
ckui bocrmop HadaAM COBEpHIATH
OIlyCTOIIMTEAbHEIE Haberu BOMHCT-
BEHHBIE KOYEBHHMKHU capmathel. He
CAyYalHO HaArpoGue GBIAO HaMpe-
HO Ha ObIBIIeM ocTpoBe KuMmepu-
Ad, HEMOAAAEKYy OT ApPEBHEro 3a-
IIUTHOTO «KUMMEPHUNUCKOIro» BaAa.
IMTosxany¥, UMEHHO 3A€Ch, B OAHOM
U3 CTOAKHOBEHHM C KOYEBHHMKAMH,
¥ OrubAu 3TH BOMHBL CKYABIITOP,
H3rOTaBAMBAIONIUN HAATpobHe B
I'peruu mo 3akasy Koro-to u3 60-
raTeIx OocmopneB, H300pasWA HUX

060X B KOPHH(CKUX MHIAEMaX,
KOTOPBIE IO SAAMHCKUM IOHSATHSIM
SIBASIAMCh ITOYETHOM HArpapOH IIo-
O6epuTensiM. Takasi AeTaAb AOAJKHA
ObIAA YKAa3bBaTh Ha I€POUYECKYIO
KOHYHMHY BOMHOB. Ho mouyemy maamg
MOAOAOrO BOMHA IIOBSI3aH He-
CBOMCTBEHHBIM AASI DEKOB «Bap-
BapckuM» crnocobom? He sBasercs
AH 3TO 3HAKOM Ooabmien OGAH30-
CTH IOHOIIM K 3AEHIHEH CTpaHe,
4yeM crapmero BouHa? 3BecTHO,
4TO apMus y 6ocmopieB 6bira Ha-
eMHOM. CTaphlii BOUH 60A€e MMOXO0XK
Ha IIpUIIEABI]a: OH B IOHOXAaX H
KOIIbe AEPXHUT IMOAHSTHEIM. MoAO-
AOM JXe KpPENKO «YTBEPAHUA» CBOE
KOllbe B 3eMAIO. B pyKax oH Aep-
JKUT He IIUT, @ KOPOTKHH rpede-
CKHMH MeY-KCH(}OC, UYTO ITOAYEPKH-
BaeT ero 6onree aKTUBHYIO POABL B
NPOTHUBOCTOSIHUK «BapBapamM» Ha
Kpal0 Ipevyeckoyd OWKYMEHBL Bcs
CIIEHa NIPEACTAaeT KaK CHMBOAHYE-
CKasi 3cTadera Mepepayd OT OA-
HOTO IIOKOA€HUS K APYTOMY CBs-
IIIEHHOTO AOATA 3aHIUTHI MHpPa 3A-
AuHOB. OuyeBHAHO e€e HE TOABKO
MEMOPHAaAbHOE, HO H HAEOAOTH-
YyecKoe 3HayeHHe.

ITOMEMO CKYABITYPHBIX DPeAbe-
OB, cpepAM HAXOAOK «lO6uAei-
HOTO» HaMOOABIINH MHTEPEC IIPEA-
CTaBASIIOT ABAa HM3TOTOBAEHHBIX U3
MECTHOM CEPOM I'AMHBI AEBSITHPOXK-
KOBBIX CBETHMABHHMKA (puc. 6). Ux
MOJXHO OBIAO GBI OTHECTH K IIPEA-
MeTaM OBITOBOM POCKOIIH, ECAU GbI
HE OAHA AETaAb: CaMO KOAHUYECTBO
durunren. [ToueMy ux GHIAO IMEHHO
AeBATb? BeAb, Kak M3BECTHO, TPEKH
¥ CKH(BbI HaubOAee YTHAY MIPOCThIE
yuchra 3 u 7. TyT, O4EBHAHO, CTOUT
BCIIOMHHTDb, YTO B APEBHOCTH CBe-
TUABHUKHM OYEHb YaCTO HMMEAH OT-
HOIIIEHHME K TEM UAM MHBIM COAHEY-
HO-AYHHBIM MH(}aM U PHTyaraM, K
Pa3AMYHBIM KaA€HAAPHBIM 00ps-
AaM M nIpepcTaBAeHusIM. Hanpumep,
ADEBHSISI «AYHHAasI» HEAEAS, IPEeA-
IIECTBOBABIIAs HAIlleH, HAaCYUTHIBA-
Aa AeBATh AHeH. Tpu Takue HepAeAn
IOYTH TOYHO COCTaBASIAH, «AYH-
HBIM MecsI» (PaBHBIM 27 C TPeThIO
AHEM), @ CODOK HEAEAb — «AYHHBIA
rop» (360 ameit). IToxoxe, uro o6a
3TH CBETUABHUKA IPEACTABASIAM B
COBOKYITHOCTH OPUTHHAABHBIA Ka-
A€HAApb. AeHCTBOBaA OH IIPOCTO.
AocTaTo4yHO GHIAO HA IIEPBOM CBe-
TUABHHKE OTMeYaTh, IepeMeInas
ropsauy GUTHAB, AHM HEAEAH, a Ha
APYrOM — OTCYHUTHIBAaTH X CYMMH-
poOBaTh HEAEAbHEIE (AEBSTHAHEB-
HEI€) IepPUOABL. TOraa MOAHBIE IUK-
ABl, OTMEYEHHBIE IEPEeABHXEHUEM
ropsmux (GUTHAEH Ha BTOPOM CBe-

THABHUKE, C KAXXABIM Pa30M YMEHb-
IMaAuCh OBl Ha 9 AHel. B mepBhiit
pa3 GUTUAB AomieA Obl A0 KpalHeH
MO3ULUH, 3aHAB ee,-yepe3 81 AeHb,
BTOPOM (HUTHABL «OTCYHTAA» Obl
AUIIb 72 AHS, TpeTud — 63 u T. A.
K MoMeHTy, KOraa Ha BTOPOM CBe-
THABHMKE OCTAaBAAMCh OBl ITYCTHI-
MU AMIIL TPU TEpPBbIe MMO3HIHH,
IIECTBIO TOPSIIAMHA QUTUASIMHA GBI-
AO OBI OTMEYEHO B OOINel CAOXK-
HOCTH — 39 HepeAb, AT 351 AEHE.
Kak TOABKO Ha caMOM KpawHeH
MO3UIIUY BHOBb 3a’)KUTAACSI (PUTHAB,
4YTO O3HAYaAO KOHEI] OYEpPeAHOH
9-AHEBHOM HEAEAH, 3TOT CEAbMOU
IO CYEeTy OrOHEeK CBETHABHHUKA
BO3BelaA HacTynaeHue 360-ro AHS
B HOBOro ropa! 3amMeTwmM, 4TO Ha
CBETUABHUKAX HMMEETCS eIle OAUH
IIPOCTEMNINH YHCAOBOM OpPHAMEHT:
BOCEMb yT'AyOAE€HUH-3aIIUIIOB B BO-
CeMb AEKOPaTHUBHBIX OTIEYATKOB
PO3€TOK C BOCHBMHUAEIIECTKOBBIMHU
IIBETKaMHU. TaKoe TPOeKpaTHOoe Io-
BTOpPEHHE 4YucAa 8, pazymeercsi, He
caydariHO. OHO MOJKeT ObITh CBS-
33HO C pPAaCHpPOCTPAHHUBIIAMCS U3
Erunta u BaBHAOHA CpeAu I'DEKOB
AeTOCYHCAEHHEM IO ITAaHeTe Bene-
pa — II0 BOCBMHUTOAOBBIM IIMKAAM,
OTMEYEHHBLIM Ha CBETHABHHMKAX C
IMOMOIIBI0O IIOMETOK Ha pPO3EeTKaX-
IIBETKaX. A KOAMYECTBO AEIECTKOB
Yy IIBETKOB MOTAO OBITH CBS3aHO C
TeM, YTO HepeAKO mraHeTy BeHepa
n300pa>kany Cc BOCEMbIO Ayuamu. Ee
MOYHTaHHEM OBIAM OTMEYEHHI IIPHU-
niepmme w3 Manon As3um Ha Boc-
IOP ¥ IIMPOKO TaM PacpPOCTPaHHUB-
muecs KyAbThI AcrapTel u Kube-
ABI.

PasrpomaeHHOe ryHHamu B IV B.
H. 3. Bocmopckoe rocyaapcrso mpo-
CYIIIECTBOBAAO €Ille ABa CTOAETHS.
[TocTeneHHO IPHIIAY B 3allyCTeHHE
AdXXe caMble Pa3BUTHIE €r0 PAHOHBI.
Hicropust Bocnopa mpeBpaTHAack B
apxeoaroruro. Ha wMHorme Beka
CKPBLIAMCh B 3€MA€ HMAHW ITOA BOAOH
TaWHBI ¥ 3aTaAKHd APEBHEHIIEero u3
HapopoB CesepHoro [IpuuepHo-
MOpbS — CHHAOB, 06ecCA€eAHO mC-
Ye3HyBIOIUX B BOAHaX BeAukoro me-
PeceAeHHsI HADOAOB B IIEPBLIE CTO-
AeTusi Hamed 3pel. Ho um paHHEIE
ApPXEOAOTHH AAAEKO He BCErpa Io-
3BOASIIOT BOCCTAaHOBUTH KapTUHY
YIIeAllled OTAAAE€HHOM amoxu. Cae-
AQTh 3TO CHOCOOGHA AMIIb BCSI CyM-
Ma HCTOPUYECKHX 3HAHHM.

Packonkun Ha TamaHuM NpPOAOA-
JKAaloTCsl. YTO HOBOTO IPHUHECYT OHU
B Hallle 3HAaHHE HCTOPHUH DPOAHOM
cTpaHbl? Kakue 3araAKd ApeBHeH
60CIIOPCKOM IMBHAM3ALUAKA OYAYT
C UX MOMOIIBIO OTTaAaHBI?
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«KosnoccanbHble 3axBaThl MpHOJIN-
JKAJ/IHCh... BOT OHH 3aropofH/JH Bce
He6Oo... COMKHYJIHCh Ha Kopryce «KoH-
Tukn»... U Bopyr... («TM» Ne 11 3a
1985 r.)

HecomHenHO, MHOTHE HAIlKd YUTa-
TeJNH, PHCKHYBLIHE BbINOJHHTL 3a-
nanue no oGiaery cranuuu «IO» B
JIETOHBKOM cKataHape, ¢ MUHHATIOP-
HBbIM pPaKeTHBIM IBHraTejeM 3a CIIH-
HO#, Ha COGCTBEHHOM TOPLKOM OIbiTE
y6enunuch B LypPHOM HpaBe Mexa-
HHYECKOTO YYAOBHIILA, OXPAHSAIOLLErO
CTAHUMIO OT <«HEMPOIUEHbIX TFOCTEMH>».
Te, koro HHTEpecyeT KOHCTPYKILHS
3TOro He 0co60 BeXJHBOIO aBTOMA-
ta, owHGo4yHO npuHsaroro M. Kop-
IUYHOBBIM 33 «NpHYaJbHbIH MaHHIY-
JATOP>, MOTYT [AeTajJbHO MNO3HAKO-
MHTbCSl C HeH B pasjejie «AJropur-
MHYecKasi ruMHacTHka». [lonm3yschk
cJyuyaeM, HANOMHHMM, 4YTO [epBBIM
B HCTOPHH KOCMOHABTHKH «BCaMje-
JIUIUHBIM > TPUYaJbHBIM MaHHIYASTO-
pOM, KaK H3BECTHO, 0O6OpynOBaHa
coBerckasi op6HTajbHAs CTAaHIHUA
«Mup».

Crpax cranuuu «lOT'», kak nom-
HAT YHTATENH, He OblJ eqHHCTBEHHbIM
po6oToM, B MOELHHOK C KOTOPBIM
BCTYNH/IH OTBAaXKHble MyTellecTBeH-
HHKH. Jlo Hero 6bl1 KodeHHBIH «On-
HOpYKHH OaHAHT», 1ocjie — «pobor-
610pOKpaT», B Nepenajnke ¢ KOTOPbIM
A. Tlepene/kHH HEBOJBHO 3aJIOXKHJ
tdynnamenT rpsgyumefi mo6ennl. Ho
HEKOTOpble YHTATEJH, B YaCTHOCTH
I'. FopoBo#t 13 Kepuu, He 6e3 ocHOBa-
HHUSAl MOJ03PEBAIOT, UTO HA MpOTsIKe-
HHH BCEro repoHYecKoro nepejera B
ka6uHe «KoH-Tuku» He3puMO NpH-
CYTCTBOBAJ H TPETHH YyuYaCTHHK —
G6oproBoli Kommbiotep. M He Moxer
6bith, uT06bl A. TlepenenxuH wu
M. KopuiyHOB He cpaxaJjHcb Gbl ¢
HHM 1OCTOSIHHO. Pa3symeercs, Ha Ha-

. leM HU3J6JeHHOM MONpHIILE 3JEKT-

POHHBIX HIP.

NOEAUHOK

C

Ciieayer 4ecTHO NPH3HATBCA: TakK
OHO U Obl10. HanGosee TAXKKHE CJY-
yayg 3j0ynorpe6GJeHHi a3apTHHIMH
HUrpaMH HaGJIOfaJHCh Ha Y4YacTKe
«TOYKa nubpanuy — 3eMas», a Tak-
JKe IocJe NpHBOAHEHUS, KOrja CBO-
6ONHOrO BPEMEHH Yy HAalIHX TepoeB
6bu10 xotb orGaBasii. M cpasy or-
KpOeM BTOpOH cekper: xors 60pTO-
Bas wurporeka «KoH-Tuku» 6biiaa
BecbMa 061KMpHa, Haubosabuied nony-
JISIDHOCTBIO CpelH 3KHIaKa IM0Jb30-
BaJIMCh I1AXMaThl, [MAMKH, <YTOJKH»
H [pouyHe TPaAHLHOHHbE HFPbl Ha
CTaHZAPTHOH  KBaJparHOH  ROCKe
8X8.

Ho kakasi cBS13b MEX/y HHMH 4 Ha-
el CKPOMHOH  «DIEKTPOHHKOH»?

«HenaBHo y MeHsi BO3HHK BOIIpOC,
H fl XOTeJsl Obl NPOKOHCYJbTHPOBATH-
cs ¢ BaMu,— nuuietr B. PeByukui us
KueBa.— MoxXHO JIH HCNOJB30BaTh
MHKPOKaJbKYJIATOPbl «DJEeKTPOHHKA
b3-34», «Jnerktporuka MK-54»,
«duektpoHuka MK-56» pjs urpbl B
IIAXMAThl HJIH pelleHHs] HEeKOTOPHIX
IIAXMaTHbIX 3aja4. Ecin MOXHO, TO
Haneyaraurte, MoOXaJjyHcra, IpoOr-
paMMy [Jis S5TOrO».

Kak BHAHM, y OTIEJbHBIX 4HTa-
TeNeH BO3HHK/IA He BIOJHE OBOCHO-
BaHHasi Bepa BO BCEMOTYILECTBO
IIMK. Kakue tam maxmathl! Kakune
mamku! Boobmie gw06as crpare-
ruyeckasl Urpa Ha LIaxXMaTHOH J0CKe
nokaercsi aGCypAOM MOYTH BCSIKO-
MY, KTO XOThb pa3 B JXH3HH BHJen
b3-34 (MK-54). OnHux TOJBKO KJe-
TOK 64 — pasBe HX BCe YNOMHHLIb?
A ¢urypni? A ocMbICIEHHYIO cTpaTe-
rHIO Kak 3agaBaTb? CiydyaldHbIM 06-
pasom? Ilumu npomaso, XOHM Kak
nonajo — FAe Halua He nponajgana?!
Tak, uto au?

Ho He Gymem ropsiuuThbes. 3arJsi-
HEM Jyulile elie B OLHO MHCbMO — OT
Haulero MOCTOSIHHOTO — KOPPECNOH-
JIeHTa, CTYAEHTAa-NMepBOKYPCHHKA
Imutpusa KakikoBa n3 bBenaropoja.

«A rtemepb 51 X0uy pacckasatb BaM
0 ewule OJHOH CBOEH «MBICAAIIEHY
nporpamme. Ectb Takasi Hrpa — Tpe-
M5l WIH dYeTHlpbMS I[IALIKAMH HAaAo
IpHXKATh OAHY LIANMIKY NPOTUBHHKA K
Kpalo [1aXMaTHOH [OCKH, YTOGbI T4 He
MoOrjia cAefaTbh HH OJHOTO X044
(«BOJIKH» JIOBSIT «CEPEHbKOT0 KO3JHU-
Ka»). «Koanuk» (6enas mauika, Ko-
TOPOH «PYKOBOAHT» KaJbKyJaATOP)

POBOTOM

MOXKET XOAHTb KaK BIepe, TaK H Ha-
3af (MO YepHbIM KJeTKaM), a «BOJ-
KH» (MX HampaBJisieT YeJOBeK) TOJb-
ko Bnepen. Hu «ecTb», HH neperpobl-
IMBAaTh 4yepe3 LIAIIKH HHKOMY HeJb-
34. Ka/bKyJasiTOp CTPEMHTCA NDPOP-
BaThCsl CKBO3b CTPOH «BOJIKOB», & T€
KakK y»e ObljJO CKa3aHO; CTpeMsTcs
NoHMAaTh €ro B JIOBYIIKY.

00.KMN7 04. KANB 02.5 05.0 04.— 05. Fx<o 06.19
07.KMMA 08.KUN8 09.2 10.0 H.— 12.Fx20 15.28
14, KNNB 45.KONC 46. KNAQ, 17. UNg 18. K x<o7
19, KNNB 20.KUNB 21.8 22.0 23. — 24 Fx<o 2516
26.KMNA 27. KNNG 28. KNG 29. b1 3017 31.KUN8
32.4 334 34.+ 35.UN9 36.Fx<o 37.41 38.32
39. N5(6) 40. XL 4. %F 42.4(5) 43.010 44. %L
45,4 46.t 47 KUNt 48.— 48. Fx=o 50.97 5. Fo
52.FLO 53.47 54. 5(6) 55.118 56.WUMG 57.1 58.+
59.19 60. Fx=o 64.01 62. Uit5(6) 63. M4 (5)
64. C/n 65.119 66.C/n 67 KNI 68.KEMNO 69. KUNB
70.9 7.— 72.61 75.35 74. KWN8 75.9 76. +
77.1AN9 78. Fx<o 79.41 80.Fo 81.2 82./~/
83.M9 B84.bN 85.38 86.KN8 87 1 88.1 89.—
90. BNl 91.77 92.4(5) 93.M8 94. 1 95./-/ 96.119
g7. &%

Bot nporpamMma 3TOH HI'pbl HA SI3bI-
ke B3-34. Jlns Hauaja NPOHYMEpY-
eM uepHble mAallKH (X TPH) H BMec-
TO GyKB Ha J0CKe (II0 TOPH3OHTAJIH)
NMOCTaBHM UH(QPbl, KaK HAa DHCYHKe.
Tenepb kaxa0# K/I€TKE COOTBETCTBY-
eT JBY3HAauyHOEe YHCJI0: nepBas LUQ-
pa — 3TO KOOpAHHATA MO FOPH30HTA-
Jd, Bropasi — mo BeprHkaJuH. [lycTh
B HauaJbHOH MO3HLUHUH «BOJKH» 3a-
HHMaIOT Kjaerkd 28, 48 u 68 (3ro 3a-
naercs Komaugoit 28 II1 48 TI2
68 [I3), a «KO3JHK» — MO3HIHIO
31 (31 [14). B xone urpbl B 3THX XKe
perucTpax OYAYT XPaHHTBbCHA TeKY-
1I¥e KOOpAHHAThl waiuek. [lepen Hr-
po#l Halo B HEKOTOPblE PErHCTPhI 3a-
nicarb ajgpeca mepexopon: 92 TI7
31 1A 69 IIB 74 IIC 86 IT.

«Kosank» xogut nepsBbii. Haxxu-
maem B/O C/II. Yepes 35 ¢ Ha HHAH-
karope 3aropaercs 42 — [IMK nBu-
HYJl CBOINO ILIAINKY Ha 310 moJe. Te-
nepb Haw xoA. Jlais atroro HaGupaem
HOMEp LIANIKH, KOTOPOH XOTHM TMOH-
TH (ckaxem, 1), C/Il, Homep kJjeT-
KH, Kylla ujaem (ponyctim, 37), i CHO-
Ba C/Il. Kanbkynarop ¢HKcHpyer
3TOT XOA, [eJlaeT OTBeTHbIH, M BCe
nosropsiercsi. [Iporpamma mMoxer He-
MOJb30BaTbCA U [JiSl YETHIPEX «BOJ-
KoB». JlJsl 3TOr0 DOCTAaTOYHO 3amnu-
catb no azgpecam 39, 42, 54, 62, 63 u

- :‘ bwn;ﬁ\. 1‘ = ‘;- i

92 undpel, faHHble B cKOGKax. Koop-
JMHAThl «BOJKOB» B TAaKOM BapHaHTE
XpaHATcHA B perucrpax |—4, «kosuu-
Ka» — B perucrpe 5.

Hapno ckasarb, uro us-sa masoro
o6beMa NporpaMMHOH MaMsITH Kallb-
KYJISiTOp NPOCMaTPHBAET CHTYAIlHIO
MaKCHMYyM Ha JiBa X0Ja Brepes, Mmo3-
TOMY HHOTJa IEHCTBYET «HE OUEHb JIO-
ruyHo». Ho TeM He MmeHee naxke s
CaM y HEero He BbIHIpal HH pasy.
(OueBugHo, B Bapuante 3:1; c ue-
TbIDbMS «BOJIKAMH» BBIHTPAaTh He-
Tpyaso.— M. I1.) Tlporpamma pa6o-
Taer CaeAylolHM o6pa3om: cieJa-
HO Tak, 4To 6esasi LIAlIKa CTPEMHUT-
csl ObITh BCErja y OCEBOH JIMHHH MO-
a5 (Mexny 4-i v 5-il BepTHKaANAMH) .
Chnagana onpesnessiercs, Ha KaKoH
TMI0JIOBHHE TOJISI HAXOAHTCH «KO3JIHK»
(anpeca 01—06). Ecau cneBa —
ynpaBjieHHe Nepefaercss Ha y4acTOK
NpPOrpaMMbl C HaYaJbHBIM aApeECcOM
07, ecin cmpaBa — c anpecom 19.

du

O

8
_g
3
=

S

&)

o)
(el
&
¢
<
=
g
e

:
IS
¢
¥
\
x
AN

\

Mpeixkok M. KopuyHosa u obner craHymu
«lOl» ¢ paHuessim psuratenem (pucyHku
E. Katbiwesa no acku3am yuacTHuka nepenera
B. JlagoxuHa).

KNyB

Hda, no storo B peructp 8 aBTOMa-
THYECKH 3aMkChbiBAETCS 4ETBEpPKa, B
perHcTp 9 — eaMHMUA C MHHYCOM
(appeca 00, 92—97). Ins npous-
BOJICTBA XOJ0B BIIPaBO-BIEPEJ, BJIe-
BO-BII€pEN, BIPABO-HA3ajJ H BJIEBO-
Hasaj cjayxar noanporpammsl [1ITA,
ITIB, IIIIC u IIII cooTBercTBeH-
HO (B peructpax A, B, C u JT xpa-
HATCA ajpeca MX NepBbIX KOMaHJ).
B npuBenenHom npumepe nepsoi
cpa6arbiBaer IIITA: kaabkyasitop
«MBICJIEHHO» JeJIaeT XOL BIPaBO-
Blepe]| H 3aHOCHT Pe3y.bTAaT B pe-
ructp 5. Haunnas ¢ agpeca 42, npo-
H3BOAUTCS ONPOC KOOPAHHAT <«BOJI-
KOB» H «KO3JIMKa» (peructpbi 4 — 1).
Ecsin mosnuusi onHoro u3 Hux cosna-
JlaeT C COAEPXKHMBIM perucrpa 5, TO

TaKoOH Xon HEBO3MOXeH, cpaGoTaer

B/O, u KajbkynsiTop ¢ noMolybio
C/iellylolled MOANPOrpaMMbl  MpH-
MeTCsi 32 06LyMbIBaHHE APYroro Xo-
Aa. Ecin xe nyTh cBoGoaeH, T0 npo-

GOhTE
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KoHcyneTauT pasgena —

Fepon Coserckoro Coro3a,
netyuk-kocmonast CCCP
HO. H. NNMA3KOB

M30HJET MepeKOJAHPOBKA pErucrpa
8 u 9 (dparment 54—59), 3artem
npousoiaer mepexox Ha anpec Ol.

Tenepb «dJeKTPOHHKA» HAYHHAET
AyMaTh fajiblie: a He HAET JIH OHA B
J0BYLIKY? JlJ1 3TOro npoH3BOAMTCS
NPOBEPKAa — €CTb JIH XOTsi Gbl ONHH
BBIXO/L H3 TOTO NOJIOXKEHHSI, B KOTOpOe
OHA MonajeT, ecJH CAeJaeT HaMeJeH-
Hbl# xoz1. [TporcxoquT 310 MO TOMY XKe
anropurmy. Ecin Haiipercs xorb on-
Ha COCelHsIs NycTasi KjleTKa, Kynaa
«KO3JIHK» MOT 6bl B CJIy4yae 4ero BhIC-
KO0JIb3HYTh, To [IMK mnoiiger Ha noae,
KOODJMHATbhl KOTOPOrO 3amucaHbl B
perucrpe 5 (¢pparment 56—59 u 60—
64). Temepb, KcTatd, SICHO, 3auem
NPOBEPSAIOTCS KOOPAHHATHI CaMOro
«KO3JIHKa» — BeJlb OJHY H3 BO3MOX-
HBIX KJIETOK MOcJIe BTOPOrO XOjia 3a-
HHMaer OH cam. Ecium xe mnycroit
KJIETKH HE OKaXeTCsfl, TO B PEruCTpbl
8 ¥ 9 cHOBa 3aHeCYyTCst HCXOLHbIE YHC-
J1a, H KaJIbKyJISITOP MPUMETCS 3a [pY-
TYIO KJETKY.

B nporpamme ecTb orpanuuMBaio-
uHe (He 3HalO, KaK HX elle HAa3BaTh)
«yyactku» mo azapecam 08—13 u
20—25, KOTOpbIE CJIEAAT, YTO6b «KO3-
JIMK» He BbILIEJ 33 MpPaBYyIO H JIEBYIO
TPaHHLbI MOJISL.

Eciu TIMK He moxer moiitd Bie-
Pex, To HacTymaer ouepeib MOAMNPO-
rpamm IITIC (navasnbubiii anpec 74)
u IO (86). Temepb «DuekTpoHH-
Ka» MOMAET B KIETKY Cpasy e, eCJH
TOJIBKO Ta mycTa. JTo oGecneurBaer
¢parment 77—85.

Bpems paGotel 35—150 c.».

[Tporpamma [I. KaiikoBa (urpath
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¢ Hefl, KCTaTH, BecbMa HHTEPECHO:
C03JaeTcsl ueTKoe BHeYaT/eHHe, UTO
JefCTBHSIMH «KO3JIHKa» PYKOBOAHT
BAYMUYHBLIH, OCTODOMKHBIH TIpPOTHB-
HHK), IO aJyi, MoCJOXKHee TeX, C KO-
TOPbIMH Mbl HMEJIH fieJl0 paHblle. B
OCHOBHOM 3TO CBSI3aHO C IIHPOKHM
HCMOJb30BaHHEM KOCBEHHOH ajpe-
cauud. B OCHOBHOM OHa HCIOJb3YyeT-
csl AAs 9KOHOMHH NPOrpaMMHOH ma-
MSTH: Hanpumep, kKomaHza KIITTA
skeuBaseHTtHa nape [1IT 31 (B pe-
ructpe A xpaHuTca uHuciao 3l).
Komanna KBIIO, sanucanHast o an-
pecy 68, sxBuBaJsentHa BIT 00: x To-
MY MOMEHTY, KOFa YNpaBJeHHE Ie-
pexoaut K He#, B perucrpe 0 Haxo-
JIHUTCA €IMHWYKa, a NpH KOCBEHHOM
o6palleHHH OHa MOAHQULHUpPYeTCs:
1—1=0, sakon npupoasl! Hakoner,
no ajgpecy 47 3anHcaHa «HeWTaTHASA»
(nna B3-34) komanga KHUIIE: geii-
CTBYeT OHA B JAHHOH CHTyallHH TOUHO
TakK Xe, Kak i B nporpamMmme «MyJbT-
¢uAbM» (pa3bCHEHHS 10 3TOMY
nosoay cM. «TM» Ne 4 c. r.).

Kcratu roopsi, HMEHHO H3-3a 3TOH
Komanasl mporpamma JI. KaiikoBa B
[IPUBEIEHHOM BH/€ HENpPHIoAHa AR
HEMOCPEACTBEHHOIO HCIOJIb30BAHHSA
Ha [IMK «2nekrponnka MK-61» —
cBsa3b peructpoB O u E B 370 MOJe-
JH, KaK Mbl 3HaeM, pasopBaHa. Ko-
HeuHo, Bo3aMoxkHocTH MK-61 ropasno
Gonbuie, Ho... «O6pamiaeMcs K BaMm
B CBSI3H C BO3HHKUIHMH TPYAHOCTH-
mu B pa6ore ¢ MK-61,— numyr, Ha-
npumep, cryieHthl P. MapbsHoB H
A. Snanckuit 3 3anopoxesi.— B
nanHo# Mojend BBeneH peructp E,
4TO 3aTPYAHSAET HCIOJIb30BaHHE AJIf
HEro mnporpaMM, COCTABJIEHHBIX [Jf
npeabAyEX Moneei. B yacrHocTy,
pa6orasa c nporpammoii «I'opoxku»
(«Hayka u xusub» Ne 4 c. r.), MBI
CTOJNKHYJHCh ¢ (PakTOM OTKasa pa-
60THl KanabKyasitopa. ([lanee B much-
Me TpPHBOAMTCS (parMeHT Nporpam-
mel.— M. I1.) Ham kaxertcs, 4TO
ouMb6Ka fomyckaercs Ha marax 02—
04. Mbl BOCHO/Nb30BAJHCh COBETOM
BAlllero XypHa/la MO yCTaHOBJEHHIO
HCKYCCTBEHHOH CBfI3H perucrpoB E
# O, HO OXHJaeMhIX pe3yJbTaTOB He
MOJIYUHJIH>».

HanomuuM: B HameH peKOMeHfa-
UHH TOBOPHJOCH, UTO YCTaHOBJIEHHE
TaKOH CBS3H Tpe6yeT MHHHMYM ABYX
komang MITO I1E. B HekoTOpHIX cJy-
uasx 3TOro AeHCTBHTENbHO JOCTATOY-
Ho. Ho wame paa HopmanbHOH pa-
GoTbl Tpefyercd elle H BOCCTaHO-
BUTb cTeK. Kak mnpaBuio, mjs 3To-
r0 HOCTATOYHO KOMAaHHAbl KPYroBo#
nepenadyu (Ko 25), BNHCAHHOA cpa-
3y XKe NOC/]e JBYX NPHBEIEHHBIX. A
unorga (kak B nporpamme Jl. Kai-

KOBa) MOXHO OGOMTHCH M KOMaHAOH
XY.

K cuactbio, B npeasaraeMol urpe
MMEIOTCA  «BHYTDEHHHE  DPe3epBBI»;
HHBIMH CJIOBaMH, MPOrpaMMy MOXKHO
COKpATHTb HA HECKOJbKO KOMaHI.
AT0 N03BOJISIET NAaTb BapHAaHT, OJH-
HAaKOBO NpHrogubeifi kak mas B3-34,
taK ¥ gasa MK-61. HyxHo 3ameHuTsh
yuyacToKk no agpecam 45—66 na cae-
JLYIOILHHA:

45.1UT1O0 46.11E 47.XY 48KHWIIE
49 —50. Fx==0 51.97 52.FBx 53.4
54.FLO 55.45 56.5(6) §7.I18 58.M1T19
59.1 60.+ 61.I19 62. Kx+= OE
63.1I15 (6) 64.114(5) 65.C/IT 66.119

H3meHseTCA TOIBKO crocob BBOAA
OuepesHOr0 Xx0ja. Temepb HYXHO
Ha6parb HOMep mauky, 3arem I1TT n
HOMep moJsi. BrpoueM, Takoi BBOI
XOpOLIO 3HAKOM HaM MO IIPOLIJIbIM
nporpammam. Buagensub  B3-34
(MK-54) no/2KHBI TOMHHTB, UTO 6YK-
Ba E nmo agpecam 46, 48, 62 coot-
BETCTBYET Ha UX K/JIaBHATYpE CTPeJKe
BBepx. Lludpbol B ckoOKax, Kak H
paHbllie, JAOT «BApHAHT 4 BOJKOB».

Muxaua ITYXOB

JS@O b",—-
V\CX._&)LWN 120, &

X< <

\mﬁ,

MNOE3OKA HA «IOl»

Peuyb no#fiper 0 nyTelIECTBHH He
Ha lor, a Ha «lOT'»> — opBuranbHylo
cranuuio «lOpu# [arapun». Muorue
unedsl KO ¢ nmomouibio mporpam-
MHPYEMOTO MHKDOKA/IbKyJATOpa H
HOMEPOB HAUIEro 3XYypHa/ja CMOTJH
106bIBaTh HA (PAHTACTHUECKOM CIyT-
HEKe JIYHbl H HE TOJbKO J11060BaJHCh
BeJIHKOJ1eMHBIM 600-MeTpOBBIM MPbIXK-
kom Jlynsoro Kopuiysa, HO B caMu
nonpoGoBaNH 3aHSATbCS KOCMHUYECKOH
«akpoGatukofi». OpHako cHayaJja
Tpe6GoBaNoCh MPHYAJHTb K CTaHILHH,
a 3Ta omepauysl He MeHee CJIOXKHA,
yeM nocajka.

TTostomy cerogHsl Mbl pacCMOTPHM
6s0k-cxemy nporpammel OC-2, KoTo-
pasi MOJeJHpyeT MaHEBPHl KOCMHUE-
CKOrO anmapaTa B OKPECTHOCTH Op-
6UTaNbHOM CTAHLHH LHIUHAPHUUECKOR
¢opMbl, NpHYEM MPOAOJBHAA OCh
CTaHLHH COBNAajaeT ¢ MECTHOH Bep-
THKaJblo, a MOCaf0YHble MJIOMAAKH
o6Gopy/oBaHbl HA TOpUAX LUIMHADA.

Tewm, KTO BriepBble 3aHUMAETCA aJl-
TOPUTMHYECKOH THMHACTHKOH, COBe-
TyeM MNpeIBapHTeIbHO O3HAKOMMTh-

I KNYB 3NEKTPOHHbIX MrP

KM  BBITYCKaM

‘cA ¢ NpeABIAYIINMHE BBITYCKAaMH (CM.

«TM» Ne 5—7 3a stor roap). Hy a
HALIK MOCTOSHHbIE YHTATEJNH Jerko
pasbepyrcs B CTPYKType MpOrpam-
MBI,

[Mpexje Bcero Mbl BHAUM OJIOKH
BBOAa-BbiBoAa. Mx HasHaueHHe mo-
HATHO 6€3 KOMMEHTapHeB. 3aTeM cJe-
JIYIOT TaKXX€ 3HAKOMbIE MO NperbLy-
BBIUHCJ/IUTE/IBHBIE
6J10KH, [A€ ONpefeNsieTcss DeaKTHB-
HOE YCKOpEHHe H NOACUHTHIBAIOTCHA
3HAUYEHHs] TEKYHIHX KOODAHHAT MmocJje
Kaxnoro Mmanespa. HamomHuum, uro B
Hame#l 3ajaye CHCTeMa KOOpAMHAT
CBsi3aHa CO CTaHIHeH, MpHueM OCb Y
HamnpaBjieHa MO0 MECTHOH BepPTHKAJH,
a och X — BAOJIb KacaTeJbHOH K
TPAEKTOPHH CTAHUHMH (CM. PHCYHOK).
Tak Kak nocajaouHble MJIOUIAKH pac-
MOJIOKEHB! HA OCHOBAHUSX LMIHHAPA,
TO yCJIOBHE [IPHYAJIMBAHHUS HMEeT BHJ
|yl =R, al x|<r. (Ilpu 3toMm, ecrecT-
BEHHO, H&Jb3si 3a6bIBaTb O CKOPOCTH
B MOMEHT paHaeBy — Beib 01 Hee
3aBHCHT «MSICKOCTb» NpH4Ya/HBa-
HHA.)

|

Kak ¥ Ha mpouwIbIX 3aHSATHSX, MBI
BCTpPeYaeMcsl Takxke ¢ 6JOKaMH Mpo-
BEpOK H KoppeKuuu. OHH-TO U cocTaBs-
JISIIOT «M3IOMHHKY» HIPOBBIX IPOT-
pamm, no3Tomy, Kak O6bIYHO, HX pa-
6OTy Mbl DacCMOTPHM HONOAPOGHEE.
OG6bluHO NpH NOC/IEIHEM MaHeBpe He
yraercsi abCOMIOTHO TOYHO MPOBECTH
CTHIKOBKY. Yaie BCero BBbIUHCJIEH-
Hble 3HaueHHsl KOOPAMHAT Jiexar
BHYTpPH craHuuu. ABapusi? Her, Ha
HHIMKATOpDE Bbl YBHIWTE BOBCE He
CHrHaJl OLIHMOKH, Haill 60PTOBO¥H KOM-
NbIOTED CKOPPEKTHPYET [AeHCTBHS

NHJIO0TOB. [leHCTBYeT OH MpPH 3TOM
YCTaHOBHB
3HaYeHHH

CleyIomHM 06pa3om:
C IOMOLLBIO [POBEPOK

/fé"

KOODJMHAT, YTO JIYHOJIET «IIpoTapa-
HHUJI» CTAaHLHIO, KaJbKYJATOp HayH-
HaeT M3BJIEKAaTb €ro OTTyAa W NpeB-
pauiaercsi B CBO€OGPA3HYIO «MaIHHY
BpeMeHH». Bobluuciasercs mpopos-
XKHTENbHOCTD «Illara Ha3afy, M anmna-
paTt BO3BpallaeTcsl MO CBOEH Tpaek-
TopuH. ITono6HbIM ke 06pa3om Gop-
TOBOH BBIUHC/IHTENb NEHCTBYET H B
JIPYrux nporpamMMmax, HO CErofHsi Mbl
NO3HAKOMHMCH C HOBBIM aJITOPHT-
MOM.

Ciyyali nepBblif — MBI MOAJIETENH
‘K CTAaHLHH C ee TOpla, HO B pe3yJib-
TaTe MOCJENHEro MaHeBpa ammapar
ouytuics B «lOI'e». Uto Tenepb geia-
er [IMK?

[Tpexne Bcero oH omnpepnessier pac-
CTOSIHHE [0 OCHOBAHHfl LHJHHAPA,
3aTeM JEJHT ero Ha CKOPOCTb ammna-
paTta B KOHEUHOH TOYKE H TeM CaMbIM
HaXOIOUMT BpeMsl «Ilara Hasaj». 3a-
TEM, Kak OObIYHO, JIYHOJIET BO3Bpa-
llaeTcsi MO MNpeXHeH TPaeKTOPHH.
IeoMeTpHyeckuii CMbICH ajropuTMa
N0Ka3aH Ha pPUCyHKe — TOYKa, B KO-
TOPOH OKasajcs KOCMHYECKHH KO-
pabsib, NMpHHHMaeTcss 3a LEHTP, H
MPOBOJMTCS OKPYXKHOCTb, PAAHYC KO-

‘TOPOH KaK pa3 paBeH pacCCTOSIHHIO

no topua. [lepeceueHne oKpyKHOCTH
C TpaeKTOpHEH — HOBOE MOJIOXKEHHE
amnapara. Tak 3a HECKOJIbKO 1Iaros

6OpPTOBOH  KOMINBIOTED ' H3BJIEKAET
«KoH-Tuku» Ha mocajouHyl0 MNJo-
13 IKY.

Ecnn ke MBI ofJieTeNd K CTaHIMH
c60OKy, TO NpUMEHEHHE TOrO XKe ca-
MOro crnoco6a KOpPpeKUHH HaeT COB-
cem apyrod pesysabrar. O6patumcs
K PHCYHKY. JIerko BHIEeTb, UTO TOYKa
nepecedeHusl OKPYKHOCTH C TPAaeKTo-
pHed Temepb JIeXKHT BHE CTaHIHH,
Kopabnb Kak G6bl OTGpOLIEH Hasaj
oT cTaHuuH. MiMeHHO ¢ 3THM 3ddek-
TOM «METEOPHOH 3alLHThI» CTOJKHY.JI-
csl repoHueckui skunax «Kon-THku».
Hapneemcss, uro HawmuM unTartensm
IpH pa3paboTke COGCTBEHHBIX HTP He
COCTAaBHT TPYyZAa CMOAETHPOBATbH «CH-
JIOBOE I10Jie», CTOJIb JIOOHMOE IIH-
caTesIsiIMH-(aHTacTaMH.

M HecKosbKO C/1I0B O GJIOKE BbI-
YHMCJEHHs] 1nepeMeHHbIX. OTMeTHM,
uTO B HEM HCMO/Ib30BaHbl HE TOYHBIE,
Kak B nporpamme «JIyHosers, peuie-
HHSl YpaBHEHHH NBHXKEHHS, a MPHG-
JIHXKEHHbBIE.

OHH noJyueHBI C MOMOIUBIO Tak
Ha3biBaeMo# JHHeapusauuu. O Tom,
YTO 3TO TAKOe, Mbl OrOBOPHM B OJ-
HOM H3 GJHXKAHIIHX BHITYCKOB pYyG6-
PHKH.

Cepreii BOJIKOB,
HHXKEeHep

AJITOPUTMUYECKAS TMMHACTHUKA

PAYHA
HJln
®JIOPA?

MoxxeT JiH yeJOBEK XHTb «Ha CBe-
Te H Boje»? [la, na, HMEHHO Kak pa-
crenne? Brnosnne! Hago Ttoabko yu-
JUHUTD MosieKyabl JTHK B Hamux mu-
TOXOHJPHSIX H 003aBECTHCb XJOPO-
njaacTamMHu [Js1 (GOTOCHHTE3a.

Ho npu uem 3mece JIHK? ®yuk-
LIHH «MOJIEKYJIbl JKH3HH» H3BECTHBI
JIOCTAaTOYHO XOPOILIO — €€ CTPYKTypa
(mocienoBaTeIbHOCTD YETBIPEX OCHO-
BaHMH — ajleHHHa, TyaHHHAa, THMH-
Ha H 1MTAa3HHA) XPaHHT IEHETHYe-
ckuil kop. ThicsuHasi pOMs MHJJIH-
merpa JHK coxepxur mnpumepHo
3000 ocHoBHbix nap, wau 3 TOII
(1 TOIT = 1000 ocHoBHbIX map). Co-
BOKYMHOCTb I'€HOB (refioM) ompepe-
JISleT BCe BPOXKIEHHBbIE H KJIETOUHbIE
(GYHKLUHH OpraHH3Mma.

I'eHoMBI comepikaTcsl He TOJNBKO B
siipe KJETKH, HO TaKXe H B MHTO-
XOHJIPHSAX, @ Y PACTHTEJNbHBIX KJIETOK
H B xJopomnsnacrax. MayueHne ux
NPHUBEJO K HHTEPECHbIM pe3yJibTa-
TaM: Y pa3HblX BHIOB pacTEHHH re-
HOMbI XJIOPOIIACTOB MPHGJIH3UTEND-
HO oaHoro pasmepa — 150 TOII, a
BOT TIEHOMbl MHTOXOHIpHH, Hampo-
THB, OYeHb pasiuy4Hbl. Tak, nis ap6y-
3a Mx anuHa cocrasaser 330 TOII,
a y nblHH oHa jgocturaer 2400 TOII.

Ho, noxauny#, HanGosee HHTEpec-
HO J/Is1 HeCNelHaJHCTOB TO, YTO pas-
Mep TeHOMa MHTOXOHIPHH MOXKHO
CYHTATb KPHTEPHEM MJS pas3jiHuHs
PACTHTEJbHOH H JKHBOTHOH KJIETOK.
B camom fese, y XXHBOTHBIX OH COC-
taBaser 15—18 TOIl, y npocreii-
wux (mapamenust) 15—47 TOII, y
rpu6os 18—79 TOII, a y pacrenuit
6ouiee corHu TOII.

Iunore3bl, BhABHraembie  [Jisi
OObSICHEHHSI 3TOrO OTJHYMSI, Pa3HO-
06pasHbl: CChIAIOTCS H Ha GoJiee Gbl-
CTPYIO 3BOJIOLHIO JXKHUBOTHBIX, H Ha
BO3MOXHOCTb NepeHoca ¢parmMeHTOB
JHK 13 x/i0podHasa B MHTOXOHI-

_PHH.

Ho nocnennee caoso HayKa mnoka
€lle He CKa3saJja.

Ilo marepuaram xyprara
«Coernc a su» (Ppanyus)
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TMET

y LIAPA |

«LUYBA» U3 LUTYKATYPKM. |
BeTtoHHLIe fOMa XpaHAT Tenno

Xy)e, 4em KupnuuHbie. YTobb! |

YyAYHWHTE TEennomsonauuio
UL, AHFAMACKWE MHKEeHe- |
pbl CO34anM WTYKAaTYPKY NPUH-
uunuanbHo Hosoro Tuna. Oxa
Ha 80% COCTOMT M3 HAaMONHMU-
TENs — MEeNKUX NoNnUCTUpono- |
BbIX Wapukos. MHippakpacHsle |
aHanwsatopbl nomornu ybe- |
AUTBCS, YTO UYETbIPEeXCaHTUMET-
POBbLIN CNOM 3TOW LUTYKAaTYPKHM
COXPaHSeT Tenno C TAKOW e
3(pdeKkTUBHOCTbIO, Kak M 35- |
CaHTUMEeTpoBasi KMpnMuHas |
knagka (A Hr nwms).

K yCnyram arpoXMMMKa, ycra-
| HOBMTE, Kakue yaobpenus u B |
| kakmx KonuuecTBax M nponop- |
w | UMsix cnepyeT BHOCHTL B NouBY |
| (®PT). |
[

KMHO! NMPUMAETCA MOTEC- |

| HUTbCH. TMMosenenue eugeo- |
‘MGI’HMTOQ)OHOB KuHonobuTe- |
| nM BCcTpeTMnM ¢ Heckpbisae- |
| MbIM MHTepecom. Hosas tex-|
| HUKA cynuMna MM Hemano |
ynobcrs. Ewe 6b1— cusm}
Icpum,M, M TYT K€ MOXHO npo- |

| cmatpuBate! OgHako rpomos- f

| Akas 3anuceiBalowas annapa- |
lrypa nepBLIX «BMAEON MOHa- |
|uany He morna conepHuuats |
| € KOMNAKTHLIMKM KMHOKamepa- |
Mu... U BoT cpupma «CoHm» |
0CBOMNA NPOM3BOACTBO BUAEO- |
1~\arumoq)onnux Kamep pas-
Mepom He Gonble HacTosnb- |
| Horo kanenpaps — 55X 108X |
| X169 MM u maccoi Bcero|
‘,1 Kr. 3anMcb Ha BOCbMMMMIN-
NMMETPOBYIO KacCEeTHYIO neH- |

|

| Ty Bepetcs ¢ nomoweio spa- |
WAIOWMXCA MarHUTHBIX rono- |
| BOK, OHa paccuuraHa Ha yeTtbi- |
pe uaca.

Paspewatowan cnocobHocrs |
| ONTMKO-3NIEKTPOHHOM  cHCTe- |
Mbl — 330 TeNeBM3MOHHLIX NH-

| HMH NO ropu3oHTanK. 310 Nos3- |

53 .aonuer NONYYUTb YETKYIo nap-;

ANa BAC, OroPOAHMKM!
Ckonbko a3ora, kanusa, ¢oc-
¢opa u apyrux HeobxoaMMBbIX
PacTEHMAM 3NEMEHTOB coaep-
wurcs B nouse? bes atux ,qau-‘

HbIX XOPOLUEro ypoj)<as He no- |
nyumws. ®upma «lapren-
Kesenne» npepnaraer penatb

TaKOW OMEepaTHBHbLIW aHanus ¢ |

NMOMOLLLIO MNOPTATMBHOFO Ha- |
6opa XMMMUECKHMX MHOMKATO-
pos.

Mmu BO3pEMCTBYIOT Ha Npo-

6b1 3emnu, B pesynbrate 4ero |
ux user usmensercs. Ero cpas- |

HWBAIOT C 3TANIOHHBIM M TaKWUM |
06pa3som CyasT O COAEpPIKaHUM |
B MOYBE TEX MNIM MHBIX SNEMEH- |
toB. Hexsartky

cneuynansHol Tabnuue.
onepauMs HacTonbKO NpoOCTa, |

yto nobom OFrOpPOAHUK MOXKeT |

CaMOCTOfTeNbHO, HE npu6eraﬂ
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kakoro-nu6o |
KOMMOHEHTa onpeaenstor no |
Bes |

| THHKY Ha 3KpaHe. Cneuuanu-g
| CTbl nNpeAanonaratoT OCBOMTb‘

i | npomM3soncTeo MU 6onee C.HO)K-‘J

| HbIX Kamep, KoTOpBIMMU MOXHO |

J waecm 3anucb CO cTepeodOHM- |
| |

| UeCKMM 3BYKOBLIM CONPOBOX- |
| Aernem. OHu ocHawieHbl aneK- |
| TPOHHBIM BMAOMCKaTenem, a|
| Tak)ke yYCTPOWCTBOM aBTOMa-
| TMueckon okycupoBkm, yn- |
| PaBNSIEMBIM C NOMOWLLIO MH- |
¢pakpacHsix nyuei. Beicokoe
| KauecTBO uBeTOnNepepgaum
| o6ecneunr 3NEKTPOHHaA  cu-
| cTema aBTOMmaTMueckoi Kopn
pekumn usetHoro 6HanaHca |
(Anonmuas)

«KOBEP» NMPOTHB OMON3-|
HEW. [ins ykpenneHus ropHsbix |
| cknoHos, 6Geperos Bogoxpa-
; HUIMLY, aBTOMOBMNbHBIX M He-
Ne3HOAOPOXHBIX HACINEH MH-
weHepsl M3 ropopa Benuko!
TelpHOBO €O34aNMM HOBLIA He-|
« TKaHLIX  MaTepuan — reoTekx-
| ctune. Ero nonyuaior u3 orxo-
| AoB. npousBoacTBa MCKyCCT-|
BEHHbIX BONOKOH. [pyHT, no-:
KPLITBIN TAaKUM CKOBPOMDY, 3a-|
CeBAlOT CeMEHaMMu Tpas, Npo-
PacTaloWMX CKBO3b BOPCHCTYIO |
TKaHb, KOTOPAs CO BPEMEHEM |
pasnaraercs. Kak nokasan|
OnbLIT, FeOTEKCTUNL yKpennser |
nouysy HaMHOro 3ddekTusHee |
APYFMX TPaAMUMOHHBIX|
CpeAcTB — CeToOK, Konbes,|
naut (Bonrapms).

|
|
|
|

UCTOYHUK TMUTAHMA —
COJIHLLE. Kak noctynuTs, ecnm|
B NOXOAE BbILLNA M3 CTPOS 6a-|
| Tapeiika papuonpuemuuka?
| Beab nopsapspute ee Herpge. |
| B Ttakux cnyuvasx
| cospaHHbie

cneumanmncTtamm |

| Tanax noplHesoW rpynnbl He

obpa3yercs Harap, CPOKM erc
3KCNNyaTauuu 3aMeTHO yBenwu-

| YyuBaroTCA. COAGPMGHMG OKM-
| CM asoTa U OKMCHU yrnepopga B

BLIXJIONHLIX Fa3ax CHMWXXaeTcs
Ha 20%. Ocraetcs pobasuth,

| uto «Apoinb» npurogHa Ans

ucnonb3osaHus B nobeix ABC
(Bonrapwus).

MA3YT U3 OMUIOK. Mep-
CMEeKTMBHAs TEXHONOrus Nony-
4YeHHs 3TOro Tonnusa paspabo-

‘ TaHa B TOKMHCKOM uLeHTpe WH-

Bblpy4ar |

hupmbl «DEHUKE» aKKymynsi-|

| TopbI
HEUHLIMM 3NIEMEHTaMH.

CO BCTPOEHHbIMW cOn-
Ecnu

|

OHM OCBEeLIEHbl SPKUM CONHEeY- |

HbIM CBETOM,

ﬂeHHeM, HYeM npu nNUTaHuuM OT

| cetn. ConHeuHble akKymMynsaTo- |

| pbl  BOCTATOYHO AONrOBEYHBI.
OHu BbLIAEPIXKMBAKOT A0
1000 umknos 3apsgkn. XpaHuTb
MX MOXHO rogamu 6e3s notepu
3KCMNNYaTaUMOHHbLIX  CBOMCTB.
HomuHanbHoe HanpsxeHue —

1,2 B,
((DPI')

«BEfJHASl» HE XY)KE «BO- |
TONbKO \

TATOA». K kakum
yxXuupeHusm He npuberaor
n3obperarenn, urobel 3acra-
BUTb ABTOMOGMINbHLIN ABMra-
Tens 3pgekTusHo paborars
Ha obepHeHHOM
cmecn. OHK, Hanpumep, nNbita-
1oTcs

YNbTPAa3sBYKOM, MAKCUMANbHO

NMOBbLICMTbL CTEMneHb CXKaTtkua B |

|umnurapax, pobasnate B ro-
ployee OMAarHMUYEHHYIO BOAY...

Monogble uHkeHepbl 3 Cra-
pa-3aropbl NPeAnoMMNu CBOM

| opurMHanbHLIM cnocob ynyu-

WeHMs npouecca cCropaHus.

OHM aKTMBU3MPYIOT GEeH3uH C |

NOMOLLL IO (DEPMEHTHO-KaTanu-
TMueckon pobaskW, nonyuus-

wen HasBaHue «Agonnb». IT0 |
CNOXXHOE oOpraHuuyeckoe coe- |

AWHEHHWEe — NeHTaaueToOKCUn-

UMKNOreKCaHOH — NPORYKT |
6akte- |

UIHEAEATENbHOCTH
PHH, NOMELLEHHbIX B nNMTa-
TenbHblii  pacteop. 1 cm?
«Aponns» Ha 10 n Ttonnuea
BMONHE JAOCTATOYHO, uTOBBI
CYLLECTBEHHO YBENWYUTb Ten-
notsopHyto cnocobHocTb
obegHeHHOU cmecH. Mpu aTom
Asurarens paboraer

TO nopsapsaxa |

! mper nuwe B ABa pasa mepn-|
s ke Al cnocoBHocTu He ycTynaer ma-

emkoctb — 1,2 A-. u|

TOMNMUBHOM |

roMOreHu3upoBsate ee |

pasHo- |
MEpHO Ha BCeX pexumax, npu- |
YeM CO BpPEeMEHeM ero Moui- |
Hocte He napaet. [lMockonbky |
| Nnpu cropaHuu Tonnuea Ha Ae-

| AycTpHanbHLIX MccnenoBaHM.
| ONUAKK U ApYyrue OCTaTKW ne-
CONMNLHOFO MNPOM3BOACTBA
CMELUMBAIOT C PacTBOPOM Ke-
ToHoB (yrnesopopoaos) u Ha-
NpasnsioT B peakTop. 3aech
cMecb noj BO3AEHCTBMEM Bbi-
COKOM Temnepartypsl M pasne-
HUS B NPUCYTCTBUM MeTannm-
YecKoro KaranusaTtopa mMpo-
nusyercs. Monyuaercs tonnu-
BO, KOTOPOE MO TEenNOTBOPHOM

3yTy, 3aTO COAEPKMT 3HAUM-
| TenbHO MeHbLIE cepsl, a cTano
6LiTb, AbiM, Obpasylowmiics
NPpU €ero CXKWraHuW, MeHee
TOoKcHueH (A no H u s).

MU3YYAEM rMAPAB.ﬂHKY.
| YnobHbiit cTeHa Ans O3HAKOM-
NEeHMN C KOHCTPYKUMEHN coBpe-
MEHHbIX FMAPOCUCTEM pa3pa-
6orana ¢upma «XepHOH».
Mpenoaasatens cobupaer u3
| NPO3payHbIX MOAYNEN BapHaH-
Tbl pasnuuHbix y3nos. B Hux
NoAaeTcs JIKMAKOCTb  SPKO-
KpacHoro useta. A npoekTop
«nepeHocuT» un3obpaxeHue
Yy3f0B Ha 3KpaH. Yuawmmcs
XOpOLWO BMAHO, KAaK KMAKOCTbL
| OTKPbIBAET M 3aKpblBaeT Kna-
| naHbl, obrekaer perynupyto-

uMe apocceny M BEHTUIH, ABU-
1‘ raet noplwHu B uunuHapax. Ha
i TAKOM CTEHJE MOXHO He TOJb-
| ko m3yuats YCTPOMCTBO rMapo-
| cucTeMel, HO M nposepsTe Te
| MAM MHBbIE 334 YMKHM PauMOHaNK-
| 3atopoe M u3obperarenen
(DPT).

.

«DJIEKTPOHHBIE 3HLMK-
JIONEAUM». Tak HasbialoT
onTHYeCcKMEe LU(PPOBLIE AWCKH,
CO3JlaHHbIE  CNeuManucTamM
¢bupmbl  «Townban. U Hapo
nonarats, He 6e3 ocHOBaHMS.
Bepnb Ha kakaOM OMCKE MOXKHO
3anucatb 6onee 40 mnH. cnos

n okono 30 rteic. mnnocTpa-
fjumi, a 310 — pgecsatku TOMOB
3Huuknoneauu. Bocnpousse-

CTH 3aMMCaHHYIO MH(OPMAaLMIO
HecnoxHo. Tekcr, KoTopbIi 3a
AONM  CEKYHAbI CUMTbIBaeTCs
Na3epHLIM NlyYOM, MFHOBEHHO
NepeBoAMTCS Ha 3KpaH Tene-
BM30Pa, K KOTOPOMY NOAKMIO-
YEHO CuMTLIBaIOLLEE YCTPOWCT-
Bo. Bocnpouasogumsbini mare-
PHMan  MOXHO COMPOBOAMTL

AaXKe 3BYKOBbIM O(OPMNEHH-
eM. Hanpumep, ecnu B Hem
PaccKa3biBaeTcs O KOMNO3MUTO-
pe, 3By4aT OTPhIBKM M3 ero
(AnoHwuas).

nPou3BefeHnH

y nioaen, creparoumx xorsa 6ol
200 r pbibbl B HEAENIO, CHMMKa-
etcs sasoe. Copepikawasca 8
pbibe oaHa M3 MPHBIX KMCNOT
npepoTspawaer obpasosaHue
TPom60B B KpoBKu. Kpome Toro,
pBIGUMA  KMP  3HAUMTENBLHO
yMEeHbLAaeT B HeW copepa-
HWE XONecTepMHa M TPHUrauue-
pUHa. A OHM MrpaloT He noc-
NepHIO ponb B BO3HMKHOBE-
Hun 3abonesaHuin cepaua. Pe-
3ynbTartel uccnegosanmin 6yayt
MCNONb30BaHLI MPM COCTaBne-
HUM OMeTbl Ans cepAeYHMKOB
(Hunepnanags).

CNACEHME... O BOAOA.
Korpa Ha wenbgosbix 6yposbix
nnaropmax cnyyaroTcs asa-
PMH, B Nepsyio oyepeab cTapa-
IOTCS  CPOYHO 3BaKyMpOBaThb
nmopei. Ho caenats 310 nopo#
M3-38 CMNLHOrO LITOPMAa Npo-
CTO HEBO3MOMHO: M cnaca-

AJIMA3HBIE NNEHKM ypa-
NIOCb NOJNYYUTb COTPYAHMKaM
upmbl  «Muuybucu-merancr.
Ux «BbIpaWMBaOT» Ha BHYT-
PEHHUX CTeHKax Kkamepbl. B
HEW CO3naeTcs BaKyyM, M 3a-
Tem Npu Temneparype nopsa-
Ka HeCKONIbKMX COT rpapycos
TyAa nopaercs rasoobpasHas
cmeck yrnesogopoaos M Hs.
MpoTtekalowmm B kamepe xu-
MMYECKMM PEaKLMSIM «MOMO-
railoT», BO3JEHCTBYS Ha CMECh
3NEKTPOMArHMTHBIMM BOJTHAMM
HM3KOW yacToThl. B peaynbrare
obpa3syloTcs yrnesoaopoaHuie
pagukanel. Conpumkacasice ¢
FOPSYMMM CTEHKAMW KAMeEpbI,
OHM PacnafaloTCs Ha aToOMbl,
B TOM uYMCNEe M yrnepoaHsbie.
MocneaHue ocaxpaoTcs Ha
CTEHKaX M KPUCTannu3yloTcs B
BUAE TOHKMX aNMasHbIX Yeluy-
ek. Kak nonaralor cneuunanu-
CTbl, HOBbLIW MaTepuan HaWger
LUMPOKOE MPUMEHEHHE B 3NeK-
TPOHHOM M Apyrux OTpacnsx
npombiwneHHoctu (A n o-
H M s).

3A PbIBOA... OT MHMDAPK-
TA. Kak nokasanu mccnegosa-
HUus, nposeaeHHble B Hupep-
naspax M SAnonuu, BeposT-
HOCTb CepAeuHbIX NPMCTYNOB
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TenbHbie CyAa, M BepTonethl
Tyt 6ecnamowinbl. Beixog w3
NOMNOMEHUS HalNW COTPYAHM-
ku [paHbckoro nonurexHuue-
ckoro uHcrutyta. OHu cospa-
N NOABOAHBLIM  annapar —
Kancyny M3 nONMMepM3OBaH-
HOM  3MOKCMAHOM CMOAbI,—
cnocobHuit  GuicTpo  norpy-
watbcs Ha rnybuny go 50 m.
B 3KkcTpeHHbIX cnyuyasx OH Ka-
TanynbTUpyeTcsa ¢ nnatgopMmbl
B mope. O ero mectoHaxox-
A€HMM curHanusmpyet sbibpa-
CbIBA@MbIW MMAPOAaKYCTHUECKHIA
6yi. BHyTpuM kancynel, cuctema
»u3HeobecneyeHus KOTOPOH
paccuMtaHa Ha [BOE CYTOK,
ycraHosneHsl 16 kpecen c pem-

HAmu 6e3onacHoctu (Mo 5 b- |

w a).

«<AMUAOI» NOXMPAET
HE®Tb. Katactpogsl ¢ TaHke-
PaMM  3aCTaBMAM YYEHbIX MC-
KaTb 3 PeKTUBHbIE CNOCcobbI
YCTPaHEHHUs pacTeKalowerocs
No NOBEPXHOCTU MOPSA M rybu-
TEeNnbHOro ANS BCEro XHMBOro
cnos HepTu. OAMH M3 HuUX —
BblBejeHMe cneumanbHbix Bak-
Tepuii, «noenaroWmx» yrneso-
Aopoasi. A Henb3s nu caenats
He(PTL cbepobHOM M Ans Tex
MWKPOOPTFaHU3MOB, HYTO JKMBYT

8 mope?! Cneumanucrbl pUpMBI
«dnb-AkBuTaHmusa»  coszpanu
K HeW «npunpasy» — COCTaB
«UAmunpon». HaHeceHHbIt Ha
He(dTAHOe NATHO, OH B3aMMO-
AeiAcTByeT C HedTbio, obpasys
NPOAYKT, OXOTHO NOeAaeMbin
mopckummu Baktepusamu. Kak
noKasanu onbITbl, TAKUM CMO-
co60M MOIKHO CYLLECTBEHHO —
npumepHo B 4 pasa — ycKo-
PUTL ecTecTBEHHOE pasnoxe-
Hue Hedtn (D paHuyma)

JIEAAHOHA LWOK» — tak
Ha3BanM HOBbIA cnocob 3akan-
KW cTanu monopgsie m3obpera-
Tenn ¢ XeHurcaopcckoro me-
Tannypruyeckoro kombuHara.
A cocTouT OH B crnegyiowem:
HernocpeACTBEHHO Mocne npo-
KaTKW pacKkaneHHas cranbHas
6anka ¢ 6onblWwoi ckopocTbio
npoHocutcs uepes Tpyby c
«py6awKoi», B KOTOPOM UMP-
KYnMpyeT >uakui asor. Peas-
KOe OXNaKAeHWe 3HauuTenb-
HO ynyuyllaeT CTPYKTypy cnna-
Ba: He TepsAs MNACTMUYHOCTHM,
OH npuobpetaer goONOAHM-
TENLHYIO YCTOMYMBOCTb K M3ru-
6atowmm Harpyskam. Cnocob
3anareHtoBaH B 14 crpanax

(rAP).

MOPCKOM Y3EIN... U3 DA-
HEPbl. [pespneHckue kpacHo-
AEPEBLUMKK M3[laBHA CNaBu-
nMcb AOBPOTHOM, U3SLLHOMN Me-
6enbto. DTy TPagMUMIO OHM
COXPaHSAIOT W HbIHE, yAMBNSAS

|nokynatenei opurMHanbHbIMM

HosuHkamu. Ha chabpuke «Xen-
neHpay», Hanpumep, OCBOEHA
€AMHCTBEHHAas B CBOeEM pojae
TEXHONOrMA, MCMONb3ys KOTO-
pyto mebenbwmkn 3adactyro
BLICTYNAIOT B POSM... CKYNbATO-
poe. U3 15, 20 u paxce 30 ¢a-
HEPHbIX JIUCTOB  TONLLHMHOM
1 MM c nomowbio TEpMO-
NNacTMUHOro knes Gopmu-
pytor nonydabpukar. Cnpec-
COBaHHLIW MaTepuan paspe-
3al0T Ha Bpycku, KoTopble Tep-
muueckmn obpabartbisator, nocne

Yero OHM CTaHOBSTCS MSATKMMH,
CNOBHO NNacTMnmMH. U3 Hux-TO
M «nensaT» (UrypHbie HOMKMU
CTONOB M Kpecen, AeTanu cnop-
TUBHOIO MHBEHTAPA. 3aroToBKM
MOXHO FHYTb M [aKe 3aBA3bl-
BaTh y3noMm. [ocne oxnampe-
HUA u3penus TeepaeloT, M ux
PopMa OCcTaeTcsi HEU3IMEHHOM

(rAP).

DOTOMNPOSABOYHLIA YHM-
BEPCAJl. [ins cdororpacpos —
n nobutenei, u npogeccuo-
Hanos — cerogHs paspabora-
Ha raMMa NPOSIBOYHbIX MALLUMH.
OpaHa m3 Hux — ATJI-| — BbI-
nyckaetcs pupmon «[lmobor.
AsTomar obpabarbisaer user-
HYIO NMAEHKY NocneaosaTtensHo
B wecTtu 6aukax m GapabaHax.
Hax«as cootBercTByrOWwyto kna-
BMILY, MOXHO NOAJOrpeTh, pe-

rEHEepPMPOBaTb MM CMEHMTL
pacTBop, nNPOMBbLITL (OTOMa-
Tepuan, 3acBeTuTb cnauabl M

T. A. B 3aBucumoctu ot TMnNa u
BMAA (OTOMNEHKM nNporpam-
MHOE YCTPOMCTBO M3IMEHMT pe-
MMMbI MNPOSIBKK, MOAAREPHMT
HYXXHYIO TemnepaTtypy pacrt-
BOpOB c TouHOCcThIO go 0,1°C,
a TaKe npocnegut, uTobbi
OTKNOHEHUA NPOAOMKUTENb-
HOP MBI

HOCTHM npoueccos OT

He npesblwanu | c.

(Pr).




bOMbA ObbEMHOTO B3PbIBA

Hpocrencusan nouru HenpepoisHYyIo yenv azpecCUsHbIX BOLH U 600DY-
HCEHHBIX KOH(DAUKTOS, PA3BAIAHHLIY UMNEPUANUIMOM nOCAe BTOPOL MUpO-
801l B0lHbL, Henpemenno o0paujaewts SHUMAHUE HA TO, 4TO MUAUTAPUCT-
cxue kpyeu crpan — 4aenos HATO, u 8 nepsyio ouepeds CIIA, crpemunuce
UCNOAB30BATL UX ONA UCNBITAHUL HOBbIX 06pPA3Y08 OpYIHCUS.

Tax, 8 1950—1953 200ax, 8 nepuod azpeccuu nporue KHAP, amepuran-
4bL npumeHAAU Hanaim u GaxkTepuosoczuvecKoe opyxcue, 8 xode «2pPAIHOU»
goiinot 80 Bovername — wapuxossie u «saxyymuoie» asuabombot, dego-
AUGHTBL U cOCTagHbie Goenpunacet s CTPeAK08020 opyxcua... A cpasnu-
TEAbHO HeAAB8HO, NPU B00PYNCEHHOM KOHpAuKTe mexcdy Anzaueii u Apzentu-
Holl u3s-3a Poaxaendckux (Marvsunckux) ocTposos, amepurxanysvt crabica-
au Opurancrux cowsnuxos no HATO paseedvisaresvroi undopmayuet,

no./tyvtennod C BOEHHOLIX CNYTHUKOS...

B nawu Jonu Ilentazon 3azosopun o «38e3dnvix aoiinax» (cm. «TM»
MNe 3 3a 1986 200), o raseprom opyicuu U 6H08b — 0 MOGEPHUIUPOBAHHBIX
«6oenpunacax 06semnozo 83pvisa». O Tom, 4T0 NPedcTasAaOT co6oi no-
caednue, u pacckasvisaercs 6 nybauxyemoll crarve.

Bacunmit OCEJIMH,
UHXKeHep

JIBa necsTHIeTHs Hasaj, CHayaJja
B 3apy6GeKHOH BOEHHOH Me4aTH, a 10-
TOM H Ha CTpaHHNAaX Gyp>Kya3HbIX
raseT H XKYypHaJoB, NMOSABHJCS Tep-
MHH «6Goenpunacel 06beMHOTO B3pbl-
Ba». Hezanosaro xo storo B:CIIIA Ha-
YajuCh pa3paGoTKH aBHa6oOMG MpHH-
L[AMHATbHO HOBOTO THNA. B orminune
0T OOBIYHBIX B HHX BMECTO TPaiH-
IIHOHHO TBEPAOHA B3DPbIBUATKH IIpHMe-
HAJINCh KHUJKHE BEILeCTBa, KOTOpbie
nepeJ B3pPbIBOM pacceMBaJHCh HaJ
nenblo. IlponcxonuBiee uepes ce-
KYHJbl HallOMHHAJO TO, YTO ObIBAJO
IIPH KaTacTpoax Ha XUMHUYECKUX 3a-
BOJAX, CKJajaX, rle XpaHHJIUCh Chl-
HyuHe BelllecTBa (CKaxeM, caxapHbii
[eCOK HJIH MyKa), Ha YTOJbHBIX IIaX-
Tax, 3eDHOXPAHMJIHMILAX, 3JEeBaTO-
pax.. Tam or MajeHwell HCKpH
MTHOBEHHO BCIIBIXHBAJO H JETOHHPO-
BaJO cJyyahHO oOpasoBaBlieecsi
06/1aK0, Hanpumep,  YrOJbHOH HJIH
MYYHOH HbIH. AHaJorHuHEIM 06pa-
30M JeHCTByeT H Goemnpumac o6beMm-

HOro B3pbiBa, TOJbLKO B HeEM o6aa- -

KO (opMHpyeTcsl HaMePeHHO.
IlepBbie HCHBITaHHSI HOBOTO OpY-
JKHSl aMepHKaHLbl npoBejd B 1960 ro-
Ay, a chiycTd AeBATb JeT aBHaLHs
CILIA yxe o6pymnBana 6oMGbl 06b-
€MHOrO B3phlBa Ha ropoja H ceia
BrerHama. 3a MHHYBILICe BpeMst apce-

Hajol [leHTaroHa NONOJHHAHCH He- ]

CKOJbKHMH ofpa3naMd MOf00HbBIX
6oenpHnacoB, OTJHYAIOILIHXCS He
NPHHLIHUIIOM JEHCTBHSA, a KJIaCCOM HO-
cutensi (MM MOXKeT ObiThb He TOJBKO
aBpaboM6a, HO H apTHIJEPHHCKHH,
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peaKTHBHBIA CHapsAl HJIH ClenHaJiu-
3UPOBAaHHOE YCTPOHCTBO), a TaKkKe
COCTABOM «JKHAKOrO TOpIOYero» H
TeXHHKOH CO3[aHHSI a3po30Jsl.

O6 ycrpoiicrBe Goenpunacos 06b-
€MHOTI'0 B3pblBa MOXKHO CYJHTb MO Of-
HOMY H3 NepBbIX HX 06pa31l0B, IPHHS-
ThHIX B CBOe BpeMsi HA BOOpPYXKeHHE
apmun CIIIA. Koraa nocie Bbi6poca
OH OKasbiBaercs BOJIM3H LEJH, aBTO-
MAaTHYECKH OTKPbIBAeTCSi TOPMO3HOH
NapallilioT H BBIABHTAETCS MeTaJsliH-
yeckuii myn. Kak Tonbko mnocgaen-
HHH KOCHETCA 3eMJH, B3pblBaercs
LLEHTpaJbHbIH 3aps/, paspyuas Kop-
NyCc CHapsjla H pacnbuisisi ropoyee B
BO3JyXe Tak, 4To o6pasyercs o6JaKo
¥3 MEJKOAHCIEDPCHOH TONJHBHO-BO3-
AYyLIHOH cMmecH. 3aTeM cpaGaTbiBaer
YCTPOHCTBO MHHLMHPOBaHHUS, BulGpa-
ChiBasi B 00/1aKO HECKOJIbKO [EeTOHA-
TOpOB, CHapsIKEeHHBIX O0GBIYHON
B3pPbIBYATKOH, NMpHYEM NOAPHBAIOTCH
OHH C HeKOTOpOH 3azepxkoi. To-
NJHBHO-BO3/JylIHAsI CMEChb [EeTOHH-
pyer, co3faBasi yoapHyiO BOJHY, 06-
JafaKLy0 3HAUYHTENbHBIM HU36bITOY-
HbIM JaBJieHHeM 1O (POHTY, KOTOpast
HEKOTOpOe BpeMsl MOANHTHIBAeTCs 3a
CYeT FOPEHHUs CMeCH BHYTpH o6jakxa.

Tak, mocsie B3pbiBa KaxXnoro M3
Tpex MOAyJeH aMepHKAaHCKOH aBHa-
60M6Hl, copepxKalux no 32,6 Kr oKH-
CH 3TH/IEHA, BO3HHMKaeT 06JaKo TOM-
JIHBHO-BO31yIIHOR CMeCH LHaMeTpOM
15—17 M u BeicoTol no 3 M. Uepes
125 MC OHO MOAPBIBAETCS [ETOHATO-
pamu. O6pasyoiiascs yaapHas BoJ-
Ha o6J/1a]aeT U36bITOUHBIM 1aBJIEHHEM
no ¢poury B 21. 10° Ila, koropoe,
OTpaxaschb OT 3eMJH, COCOGHO BO3-
pactu B 2—3 pasa.

CnycTsi HeKOTOpoe BpeMsi yaapHasi
BOJIHA TepsleT CHJY H HA JHCTAHIHH

3—4 paauycoB o61aka OT 3NHLEHTPA
B3pblBA H30LITOUHOE [aBJIEHHE IO
GPOHTY Ppe3Ko yMeHblIaercad A0
10° IMa. [lo MHeHHIO aMepHKaHCKHX
BOEHHBIX, 3TOr0 AOCTATOYHO, YTOOBI
BLIBECTH H3 CTpOsl GoeBble CaMOJeThl,
HaXOAsILMECs HA aspojpoMax, a
yzapHas BoaHa B (0,7—0,9) - 10° [la
CcrnocoO6HA NPUUMHHTL CEPbe3HbE MO-
BpexKJeHHs1 60eBbiM KOpaGJsAM H Aa-
JKe MPHBECTH MX K THOeJH.

He 3a6oiBalor 3apy6e:kHble BOCH-
Hbleé CIEeLHAJHCThl NOJYEPKHYTb K
ele ogHy 0cOOeHHOCTh GOenpunacoB
o6bemMHOro B3pbiBa. Kak H3BecTHO,
TPaAHIYOHHblE B3pPBIBUAThIE BEILECT-
Ba MpeACTaBJAIOT CcOOOH OnHOBpe-
MEHHO ropioyee H OKHCJHTeNb. B
YaCTHOCTH, IIHPOKO PaclpOCTPaHEeH-
HBI TpoTua Jauib Ha 409 cocrout
H3 FOPIOYHX 3JIEMEHTOB, B3PhIB KOTO-
pBIX M co3jaer ynapHylo BosHy. B
Goempunacax e 06bEMHOr0O B3pbiBa
HCIIONb3YeTCA TOJbKO ropioyee —
yIJIeBOAOPOJHbIE COPTA TOINJIHBA, Ha-
XOAAIIHECS B CXKHAKEHHOM COCTOSTHHH
MpH HOPMaAbHOM HJIH NOBHILIEHHOM
gaBjieHHH. K HHM OTHOCATCH OKHCh
ITHJIEHA HJM MpPONHUJIeHa, MeTaH, po-
nuiaautpat, MAPP (cMecsr meruaa,
auleruseHa, nponajyveHa 4 NponaHa).
A ponb okHcaMTENS OTBejJeHA aTMO-
cpepromy kucnopopy. Ilostomy no
PaspylIHTENbHOH CHOCOOGHOCTH Ta-
KHe BellleCcTBa B HECKOJbKO pa3 Ipe-
BBIIIAIOT OOBLIYHYIO B3pbIBUATKY TOH
ke Maccel. Tak, MOIIHOCTH B3phIBA
TOMJHBHO-BO3AYLIHOH cMecH, 06pa30-
BAHHOH OKHCbIO 3TH/IeHa, B 3—b5 pas
6onblue TOH, KOTOpPasi BO3HHKaeT NpH
JeToHAaU¥H PaBHOM MacChl TPOTHJA.
CooTBeTCTBEHHO BO3pacraer u 3o-
dexT BO3mEHCTBHA yNapHOH BOJIHBI
Ha KUBYIO CHJy, 6O€BYIO TEXHHKY H
pasHOro poja COOpPYXKeHHS.

Jlo6aBuM, 4TO nepex AeToOHaUUeH
TOIJIMBHO-BO3/JyLLIHEIE CMECH CNOCO6-
Hbl 06BOJIAKHBAaTh CKJAJAKH pejbeda,
MPOHHKATbL Yepe3 JIOGble, faxe He-
3HauHTebHLIE OTBEPCTHA B (GOPTH-
(HKaMOHHbIE COOPYKEHHS, XKHJble U
cayxkeGHble NOCTPOHKH, OJMHAANKH,
JOJIrOBpEMEHHBIE OTHEBHIE TOUKH. A
BCe OHH B FOZbl BTOPO# MHPOBO# BO-
Hbl CYNTAJIHUCh HAJ@KHBIM YKPhITHEM
OT OCKOJIKOB H Y apHOH BOJIHHL..

Kaxk napectHo, nepBuiMH 60enpuna-
caMH OGBEMHOTO B3pbIBA, H3rOTOB-
JIEHHBIMH Ha MpeANpHATHAX BOEHHO-
npoMbliieHHoro kommiekca CIIA,
ObLLITM  CPaBHHTEJbHO  HebosbllHe
aBHa6omObl. McnbiTaB HX, aMepHKaH-
CKHe CNelHaJHCThl N0 Tpe6OBaHHIO
BOEHHBIX Nonpo6oBaJd ObLJIO YBeJH-
YHTb HX KaJju6p, HO, KaK coobLa-
JIOCh, «CTOJIKHYJIHCb C CE€pbe3HbIMH
-TDYXHOCTSIMH TEXHHUYECKOro Xapak-

OPYXXMUE AIPECCHUM

Tepa». TO KOG MOGYIHJIO HX He-
peHTH K pa3pa6oTKe, a MOTOM H Bbi-
MYCKY KaCCeTHBIX, HHBIMH CJIOBAMH,
cocTaBHbIX aBHab6om6. B ux kopmyce
3aKJIIOYEHO HECKOJIBKO 3apPsiioB 06b-
€MHOr0 B3pblBa, KOTOPhIE Haj LENbIo
BBICTPEJIHBAIOTCST M3 GOMGHI H, cmy-
CKasicb Ha MapaumoTax, paccpeio-
TOYHMBAIOTCSI HA ONpeIe]eHHOH IJI0-
IlaJ4, YBEJIHYHBAS TEM CAMBIM 30HY
[OpaKeHHs1.

He orpanuunBasich coanannem Goe-
[pHNIaCOB OGBEMHOr0 B3pbiBA JJisi
aBHaUMH H apTusiepuH, [leraron
MOCIEIIHJI TPUCTYNHTb K OCHAIIEHHIO
HMH H JPYTHX PONOB Bofick. B uacr-
HOCTH, Jl/ISl HHXX€HEPHLIX oApaseie-
HHH GbIH H3rOTOBJIEHBl HOBBIE CH-
CTeMbl Da3MMHHPOBaHHsA. 3a OCHOBY
OLHOW H3 HHX B3siMH 30-CTBONBHYIO
YCTaHOBKY 3aJIlI0BOrO OTHSI HEynpas-
JISileMbIMH pEeaKTHBHBIMH CHapsiiaMH
«3yHH».

Takoit cHapsin cocTouT u3 Hagka-
JHGEPHOH TOJNIOBHOM uacCTH, HamMoJ-
HEHHOH 38 . Kr OKHCH TpOmHJeHa,
LeHTPAJIbHOr0 pa3pLIBHOTO 3apsiia,
JBYX [NE€TOHATOPOB, 3JEKTPOHHOTO H
MEXaHHYECKOro B3phIBaTeJiell U MOpo-
XOBOro MapureBoro jsuratensi. [Ipu
3TOM 3JIeKTPOHHBIH B3phIBATE/Ib OCHA-
IeH NpeJoXpaHHTeeM, KOTOpPhI He
NI03BOJISIET €My cpaboTaTh MPH MpPo-
JIeTe CHapsifia CKBO3b BeTBH €PEBbEB
H KyCTapHHK: MeXxaHHYeCcKHIi ke 060-
PYAOBaH BBHIJIBHXHBIM LIYyNIOM M CH-
CTEMOH BHIMyCKa TOPMO3HOrO Napa-
uniora. ITocnenunit y Bcex 30 cHaps-
J0B BCTymaeT B nedcTBHe yepe3 12 c,
OJIHAKO BBIMYCKAIOTCS CHApSAbl He
3ainoM, a no oyepenu. Tak, ecuau
CHaps/ BBHIIYCKaeTCs Ha MaKCHMaJib-
HYyI0 panbHocTh — 1000 M, TO 3amep-
JXKMBAETCsl Ha HampaBJsioled Ha
2,8 ¢, Toraa Kak CHapsili, BHICTPEJH-

C M3 14 M36bITOYHOro gas-

P
NeHHs 3a (PPOHTOM yRAPHON BONHBI npM
B3pbiBE TPOTHIIA M CIAECH ITHIIEHA C BO3AYXOM.

4*

Puc. Bnagummpa BAPBILUEBA

Ha cxeme 6oenpunaca o6bemHoro s3peisa
uM@ppammu obo3sHaueHs: | — B3pbiBaTens,2 —
UMAMHAPHYECKMA Kopnyc, 3 — LEeHTpanbHbIA
Pa3puiBHONA 3apsA, 4 — mugkoe ropiouee,
5 — yCTPOMCTBO MHHLUMMPOBAHMS B3PbIBa TON-
NIMBHO-BO3ARYLWHONH CMecH, 6 — TOPMO3HOMN
napawior (no narenty CLUA Ne 4132169).

Bom6osas kaccera ob6nemHoro B3peisa.
Lincppamm o6o3HaveHs: 1 — kopnyc,2 — mo-
Aynn, 3 — TOpMO3HOH napawior, 4 — Tpoc,
PacKkpbIBalOWMI NapaLwioT, 5 — yyscTBuTeNL-
Hbi€ 31eMeHThI B3pbiBaTtens (no narenty CLUA
Ne 3940443).

Cxema gerictus 6oenpunaca o6vemHOro B3pbiBa (no natenty CLUA N2 4273048).



AeiicTeue yAnMHEHHOro 3apsga pasmuHMpoBanus no natenty CLUA Ne 3724319. Csepxy Baembi Ha 300 M, mpuaep:KHBaeTcs
BHM3: NyCK 3apsAa, YKNAAKA €ro Ha MMHHOM none, NOAPLIB TONNMBHO-BO3AyWHOH cmecn. Ha  ya 11 c¢. Tak OCYLIECTBJISIETCA pas-
‘Bcex cxemax yuppamu 0603HayeHsbI: 1'— orgensHeie 6oenpunacs! OG‘I:eMHOrO B3pbiBa, 2 — 6pOC 6oenpunacon 06BEMHOr0 B3phi-
COeAMHMTENbHBIN TPOC, 3 — PEaKTHBHLIN CHaPA/-HOCHTENb, 4 — yCTPONHCTBO MHMUWUMPOBAHUSA
B3pbIBA TONNMBHO-BO3AYyWHOMH cmecH, 10 — muHHOe none. Kpome Toro, Ha cxeme ycrposicTsa
6oenpunaca 06LeMHOro B3pbIBA NOKA3aHbI: 5 — NPOROALHLIE KAHABKM, 6 — XKMAKOE TOMIMEO,
7 — ueHTpanbHbIA Pa3pPLIBHON 3apsA, 8 — rubkmi AeTOHMPY WM WHYP, 9 — Kopnyc.

Ba MO 1aJbHOCTH.

ITocne Toro kak uwiynm KOCHETCs
3eMJIH, Pa3pbIBHOH 3apsii. MTHOBEH-
HO paspyLiaer KOpnyc cHapsiia 4 pac-
NblIsIeT B BO3JlyXe OKHCb MPONHJEHA.
3areM TOMNJIHBHO-BO3IYLIHOE 06J1aKO
nuaMeTpoM 14 M H BBICOTOH 4 M NOZA-
pbIBaeTcsi AeTOHATOpPaMH, a BO3HHK-
miee H36GLITOYHOE [aBJEHHE HHHIH-
HpyeT B3pbIBaTeNH MHH 3arpaxie-
Hus. [TocJe atoro, eciu BepUTh 3a5iB-
NeHusiM npencraBureneil [lentarona,
B MHHHOM [10J1€ IPOJieJIbIBA€TCsl KOPH-
nop ray6uHo# 100 M 4 WIHPHUHOH NPH-
mepHo 10—12 m.

Yepes Hekoropoe Bpemsi B CIIA
6bls1 pa3paboTaH y1JHHEHHbIH pa3MHu-
HUPYIOLLHH 3apsill, COCTOSILLHH U3 He-
CKOJIbKHX 6oenpunacoB 06GBEMHOIO
B3pbiBa, COeAHHEHHHIX TpocoM. Ero
nepeaHHi KOHell KPEeMHTCS K HOCHTe-
JII0 — PEaKTHBHOMY CHapsiLy, K 3al-
HeMY MOJCOeJHHEHO yCTPOHCTBO HHH-
LIMHPOBAHHS B3pblBa TONJHBHO-BO3-
nyimHo# cMecH. Kaxapli 6oenpunac
BLINOJHEH B BHAE LMJIMHADA, 3am0J-
HEHHOrO «KHIKHM TrOpIOYHM», a
BJOJIb €r0 OCH NPOTSIHYT LEHTPaJb-
Hblil pa3pbiBHOH 3apsin. Yepes Hero,
B CBOIO Ouepelb, MpPOMyLIEeH COenH-
HHUTEJbHBIH TPOC C BIUVIETEHHLIM Je-
TOHUPYIOLLHM LIHYpoM. Bce GoenpH-
nachl yKJaablBalOTcs B O6LLy10 Kac-
ceTy, U3 KOTOpPOH MmooyepeHO BbiOpa-
CHIBAIOTCSl HAa MHHHOE MoJie, rie pa-
30M MO/ pPbIBAIOTCS.

Urak, aBuabom6bl, cHapsiibl, BCS-
KOro pojfa CHCTeMbl pa3MHHHpPOBa-
Hus. Mauso Toro. Heckosbko JeT Ha-
3aj B 3apy0eXHOH meyaTdH MNOSIBH-
JINCh COOOILEHHSI O TOM, YTO aMepH-
KaHCKHe CIIelHaJIuCThl 3aHAJIHCh HC-
CJIeIOBAaHHSIMH, B XOfle KOTOPbIX HMH-
THPOBAJIHCh B3pbiBbl 60OENpHNACOB

Tak NPoM3BOAMTCA NyCK CHAPSAOB M3 ame-
PUKAHCKOM CHCTEMbI PA3MUHMPOBAHMS.

06bEMHOr0 NeHCTBHSI B OKeaHe, Ha

ray6uHe 450—700 m. Lleabio skcne-
PHMEHTOB 6bLIO CO3laHHE CBEPXMOLLL-
HbiX 060€roJoBOK JJisi TJIyGHHHBIX
60M6 H NpPOTHBOJIOJOYHBIX TOPHEN.

A euwe B 1973 rogy B CIUA npu-
CTYNHJIH K H3Y4YeHHIO SIBJEHHH, COMyT-
CTBYIOLIMX OGBEMHOMY B3pbIBY B
BEPXHHX caosix atmochepnl. ITo3zxe
6b1710 06'BSIBJIEHO, UTO, CYAsl IO OMbI-
TaM B BaKYYMHBIX Kamepax, yaapHas
BOJIHA OT TaKOro 3apsiia, B3OPBAHHO-
ro Ha Beicote 10 Teic. M H GoJee,
J0JIKHa GbITb FOpPa3fo MOIHee, YyeM
OT COMOCTaBHMOrO MO Macce TPaaM-
IIHOHHOT'O B3pbIBYATOr0 BELIECTBA,
NPHMEHSIEMOro B 3eHHTHBIX CHapsigax
H pakerax.

HerpynHo 3ameruth, 4TO amepH-
KaHCKasl BOCHIIHHA YNIOPHO (opcHpy-
eT pa3paboTkH GoenpunacoB 06bEM-
HOro B3pbiBa, NpefHa3HAYEHHBIX IJIsI
BEJICHHSI BOEHHbIX NeHCTBHH Ha 3eM-
Je, B He6ecax U Ha Mope. B cBsi3u ¢
3THM HalOMHHM, YTO HE TOJIBKO I pH-
MeHEeHHe, HO ¥ pa3paboTKa nogo6HOro
OpYXHsl, KaK H APyrHX CPeACTB Mac-
COBOro MOopaxeHHus (sifepHbIX, XUMH-
4eCKHX, 6aKTepHOJIOTHYECKHX H reHe-
THYECKHX), POTHBOPEYAT MeXIyHa-
ponHomy npaBy. B uacrHocty, Opra-
Hu3auusi O6vequHeHHbix Hauui, une-

HOM Kotopoii coctost u CIIIA, kBa->

JuéHuHpoBana Goenpunachkl 06beM-
HOrO B3phiBa KakK <«HErymMaHHble
CpeACTBA BeleHHS] BOHHbI, BbI3bIBa-

lolyge 4ypesMepHble CTpaaaHHs Jlo- °

ned», u ewe B 1976 roxy mpuusia
pe3oonHIo, ' Tpebyioulyio 6e3yc/0B-
HOTO HX 3amnpelleHHs.

B ¢eBpase Toro xe roga Bamunr-
TOH TPOMOTIJIACHO OOBSIBHJ O INpeK-
pallleHHH MOCTAaBOK TAKOTO OpYXKHS
CBOMM colo3HHKaM. OpHako [aJb-
Helue cOOGbITHS MOKa3aJiH, 4TO 3TO
6bL7I0 JIOKDBIO, 0 KpaliHeil Mepe B OT-
HOILEHHH BEDHOH  MapHOHETKH
CIIIA — Hspauns. Tak, BO Bpemsi
arpeccid nporuB JluBaHa, 6 aBry-
cra 1982 roga (3amMeTuM, B rOJOBIIIH-
Hy aTOMHOH GOMG6apaHpOBKH XHpO-
CHMBbI!), aMepHKaHCKasl «BaKyyMHasi
60M6a», cOpOLIEHHAs] H3PaHJIbCKHMH
MHJIOTaMH, MOJHOCTBIO paspyuinia
BOCbMH3TaXHbIH XHJIOH AOM B 3a-
nagHom befipyre, B pe3yJsbrare yero
noru6Jio 1 cTajo HHBaMHAaMH Gosee
300 MHpHBIX XHTeJeH...

Kak BHIHM, HMIEpPHATHCTHYECKHM
aepxaBaM, u npexne Bcero CIIIA,
NOJOrpeBAEMbIM  BOEHHO-NIPOMBIILI-
JIEHHbIM KOMIJIEKCOM, He TepHHTCS
NYCTHTb B XOJ JI060€e OpyKHe arpec-
CHH, KaKHM 6bl YyJOBHLIHbHIM OHO HH
6bL710.

I1o marepuanam unoctpanHol ne4atu

Ku3ub
Hegonras,
HO ApKas

Masen BECEJNIOB,
MCTOPMK

24 centa6psa 1910 roga noxHavary

He OTAMYAACA OT APYrux zHeir Bce-

POCCMIACKOrO Ipa3gHMKa BO3ZyXO-
naaBauusa. Kak m panewme, spkoe
6e3o06rauHoe HE6G0, TOABKO Aerkuii
BeTepok ¢ PuHckoro 3aamsa. Kax
M paHbllle, XOPOIIO M YyBEPEHHO
A€TaAM IMAOTH, AOMUANCH OT 3pU-
Tereit  Tpubyusl. CaHOBHBIE 1
[POCThIE 3PUTEAUM C BOCXUIJEHU-
eM HabAl0ZaAM DOAETH Hempe-
B3oigenHoro Edumosa, aerengap-
HOro YTOYKMHA, OTBaxHOro Poc-
CHMHCKOro. Macrepckn - BaageAmn
CBOUMM AETaTEAbHBIMM almapaTaMmu
BOEHHBIE AETYMKM NMOPYy4YMK Pyzues
u aeitteHaHT Iluotposckmit. Ho
OCO6EHHO BBIZEAsAACH KanuTaH Ma-
UUEBUY, KOTOPOrO OTAMYAAA OTTO-
YeHHasd TEeXHMKa MUAOTHPOBAHMS,
YBEPEHHOCTb M CHOKOWCTBUE.

B Tor gews MaumeBuu xarar Ha

CBOEM «(apMaHe» CaMBIX pasHbIX

MaCCaXNPOB — NpejCeaaTeAs COBe-
Ta MUHUCTPOB CTOABINNMHA, agMupa-
Aa SIxoBaeBa, O6HIBHIETO y3HUKA
Iancceapbyprckoii xpenoctu Mo-
pO30Ba, CBOEro HaCTaBHMKA IIpO-

‘beccopa BokaeBckoro m kakoro-to

MIEXOTHOTO MOPYYMKa, GaMUAMIO KO-
TOPOrO TaK HMKTO M HE 3alIOMHMUA.

Hecmorpsa Ha ycTarocts m 60Ab B
CNMHEe, HacTpoeHMe y Manguesnua
6biA0 mpeBocxogHoe. Begp agvio-
TaHT meda POCCUIICKO aBmanuu
BEAMKOTO KHA38 AxiekcaHzpa Mu-
XaiiAoBMYa COOGIIMA eMy AoBepu-
TEABHO, YTO MOZMMCAHO PacIopsxe-
HME OTNYCTUTh KPEAWUTbl HA OCHa-
IJeHVe aBUAIJMOHHOI MacTepCKo# u
NIOCTPOIKYy asponAaHa KOHCTPYK-
yuu Margmesuya.

AZBIOTaHT Z06aBUA, YTO IOITOMY
6b1A0 6Bl XKEAAaTEABHO MOpPazoOBaTh
BEAMKOTO  KHA34  KakuM-HUGyZzb
AaBMAJMOHHBIM JOCTMXXKEHMEeM. Ma-
IJUEeBUY HE CTaA CChIAATBCA Ha yCTa-
AOCTB, & TOABKO MONPOCUA MEXaHU-
Ka yCTPpOUTh NO3azU CUZEHbsA NPO-
BOAOYHYIO OMNOPY AAf CIMHBL, U B
17 4 53 M ero «dapman» B3reTeA

Kanuran Jles Makaposuy Maymesnuy
(1877—1910).

M CTara KPyTO HabupaTh BBICOTY —
Mayuesuy pemma MOZHATh CBOM ar-
rapat Tak BBICOKO, I'Ze emje He Ghia
HM OAUH A€TYMK MUpa.

Posno B 18 4 mporpemea BricTpea
CUTHAABHOM NYLIKM, WM3BECTUBIINM
06 OKOHYaHUM [TIOAETOB, HO 3PUTEAU
HE CHEeUIMAM OTIPABUTHCA IO ZO-
MaM: BBICOKO Haj HMMM AErKO 1
U3AUIHO NapuA «dpapMaH».

Karactpoda paspasurace BHe-

- 3anHO. BApyr cMOAK cTpekoT MOTO-

Pa, annapar 3aKavaAcCa M Ha CAa3ax y
OTOPONEBMMUX 3PUTEAEH CTar Mej-

-A€HHO pa3AaMBbIBAThCH. IToroM ot

«(papMaHa» OTZEAMAACH MaAEHbKasd
¢urypka u, omepexas mnagamomue
O6AOMKM, CTPEMUTEABHO IIOHECAACh
K 3eMAe.

Tax nepsoe TOpXecTBO poccumii-
CKO#t aBuayuy; 6bIAO OMpayYeHo nep-
BOJ ee >XepTBOWA.

Xoponuau Mauynesuua 28 ceH-
TA6pa B Arekcangpo-Hesckoit Aas-
pe. daBuo yxe Ilerep6ypr He Bu-
A€A HUYEro Mnozo6HOro — yAMIHI,
[0 KOTOPBHIM ZBUTaAaCh I€YarbHas
npoyeccus, 6p1An 3a6UTH HAPOAOM.
Haa MHOTOTBICAYHBIM AIOZCKMM MO-
TOKOM MEZAEHHO IIABIA ZMPUKAGAb
«Kpeuer», nmpoBoxaBmuii aBuaTopa
B [IOCA€ZHUI IyTh. i

MHorue CTOANMYHBIE M NPOBMH-
UUarbHBIE TaseThl OIy6AMKOBaAM
HekpoAoru. YuTas aTu pacckassl O
HEJZOATOH, HO YAMBHUTEABHO SPKOU
XKu3HM  Manymesuya, AmBULIBCH,
CKOABKO € MOT CZEeAaTh 4YEAOBEK
3a HenoaHsle 33 roga! Kakum o6aa-

M3 UCTOPUMU TEXHMKM



]

AaA OH yMOM, 3HaHUAMM, DHEpTruei
! HEUCCAKAEMBIM TpyaoAio6ueM,
€CAM OCTaBUA CTOAb 3HAUMTEABHBIN
CAeZ B MCTOPMY OTE4YEeCTBEHHOI Hay-
KM ¥ TEXHMKMU.

Brixogen n3 «MelaH 4epKacCKOTO
o6mectBa Kuesckoii
AeB MakapoBuy MaueBud pognACs
B 1877 roay. Yumacsa B XapbKOBCKOM
[IOAUTEXHMYECKOM MHCTUTYTE, HO'

" 6BIA MCKAIOYEH 33 yYacTye B CTyZAEH-

4ecKux «6ecrnopsagkax» U MNOCTYMUA
paboTaTh YEpPTEXXHUKOM B MacTep-
ckue CeBacTONMOABCKOrO Mopra. YB-
AEKOINCh CYAOCTPOEHUEM, OH , CO-
CTaBASIET IIPOEKT KOMMEPYECKOTO
napoxoga, 6aecrsame 3amuijaeT ero
U [IOAYYaeT ZUIAOM MHXXEHepa-TeX-
Hoaora. Ilocae aroro Manuesuu
AEPXAT KOHKYDCHBII 2K3aMeH B
KpoHmTagTrckoe MOpCKOe MHXEeHep-
HO€ y4MAMIle U TaM paspabaTeiBaeT
NIpOeKT OGpPOHEHOCHOro err‘f‘fcepa,
HEXBAaTKa KOTOPBIX B POCCHMIICKOM
droTe TOrza ouymanrack ZOBOABHO
octpo. Yxe mocae rubeam Manue-
BMYA OZWH M3 YAEHOB XIOpHU, NPO-
deccop BokaeBckuit, rOBOPUA, YTO
npoekT ManueBnda 6BIA IPEBOCXO-
A€H M B OCHOBHBIX YepTax IpejBOC-
XMOJaA TUII AMHEHOro Kpeiicepa.
HamoMHuM, 4TO NOCTpOIiKa IEPBOTO
KOpabAs aTOro Kaacca Hadarach B
1906 rogy — cmycTss HECKOABKO AET
IIOCAE NOABAEHMA IpoeKkTa Marue-
BHUYa.

ITo oxkoHuaHum yuuamma Mangue-
BUY 3a4YMCASETCA B KOPIyC KOpa-
6eABHBIX MHXXEHEPOB M IPUHMMAET
caMoe JesTeAbHOE ydacTHe B IIO-
CTPOIiKe YEepHOMODPCKMX Kpeiicepa
«Karya» u ackagpenHoro 6poHeHoc-
ua «Moann 3aaroycr». Cayxe6Hoe
pBEHUE MOAOJOTO MHXXeHepa 6biro
OTMedYeHO npemueir Mopckoro Mu-
HUCTEPCTBA.

He AZOBOABCTBYACH IOAYYEHHBIMU
3HaHUAMU, MayneBnd NOCTyIaeT Ha
KOpaBAECTPOUTEABHOE OTAEAEHME
Mopckoii akageMuy, KOTOPYIO 3a-
kaHuyuBaet B 1906 roay.

...ITocae pycCKO-INTOHCKOM BOMHBI
1904 — 1905 roz0oB MHOrME BOEHHBIE
cnieguaructel B Poccum 3aHsAmCh
paspaboTKoil HOBOTO IO TEM BpeMe-
HaM 60eBOro CpejcTBa — IMOABOZ-
HBIX AOZOK. MaumeBud, KUTEAb KO-
TOPOrO Temeph yKpaulaAl TP aKa-
AeMUYECKNX 3HaKa, TaKKe pelIaer
nonpo6oBaTk cBOM CUABI B 3ToM. OH
ocTaeTca BepeH cebe — cHavaaa
MOCTynaeT B y4eGHBI OTpsg, rae
3HaKOMUTCA C PaSAMYHBIMU TUIIAMU
cybMapuH, 1 TOABKO IIOTOM IIPUCTY-
MaeT K CaMOCTOATEABHOU paborTe.

ITopasuTteabHO — BCero 3a JBa
roga OH CO3ZaeT U IIOZAET Ha KOH-

54

ry6epumnm»,

Kypc 14 npoexkTOB MOZBOZHBIX AO-
AOK pasAnmyHOro HasHaueHms. Ilo
MHEHMIO TaK#UX aBTOPUTETOB KO-
pabaectpoenus, Kak by6Hos n Kgm-
AOB, OHM OTAMYAAMCH NPOCTOTOMU M
OPMTMHAABHOCTBIO  KOHCTPYKIMM.
EAMHCTBEHHOW NPUYNHOMU, IIOMe-
[IaBIIE MX OCYLIECTBAEHMUIO, GBIAO
TO, 4TO MayyueBuy HaMepeBaACA yC-
TaHaBAMBATh Ha cy6MapuHax ezu-
HBI/ AAS IOZBOZHOIO U HaZBOZHOTO
X0oaa ABUraTeAb, paGoTaBmmuii IO
3aMKHYTOMY LIMKAY.

ITo 3aMBICAy aBTOpa, 9Ta CMAOBas
YCTaHOBKa ZOAXHA 6bIAa ZeiicTBO-
BaTh caegylomuM obpasoM. 3ana-
CEeHHBIl Iepej MOrpy>XeHUeM BO3-
AyX TOCTYNaeT C TONAUBOM B IIM-
AUHZPHl ZU3€Ad, MOCAE Yero Ipo-
AYKTHl CrOpaHus UAYT B pesepByap,
rde YTAEKUCAOTA M BOZA OTZAEAAIOT-
Cs LJeAOYaMU OT a30Ta U KUCAOPO-
Za u Boib6paceiBaloTcs 3a 6opT. 3a-
TEM K OCTaBIIMMCH rasaM Zo6aBAsi-
eTCsi MopuusA KHUCAOPOZAa M CMeCh
BHOBb IIOAAETCHA K AU3EAIO.

«OcyuecTBAeHre 3TOTO NPEJAO-
XKEHUS T[O3BOAMAO OBl 3amacaTe
Anilb HeGOABIIOE KOAMYECTBO BO3-
AyXa ZAs Hadara paboTe, a 3aTeM
PacxozoBaTh AUIIb KMCAOPOZ B KO-
AMYECTBE, HEO6XOZMMOM AAS Cro-
paHus, — nmucaxn ManueBud B 065-
SICHUTEABHOM 3anucke. — 3aMeHa
BO3ZyXa CXKaThIM KUCAOPOZOM IIO-
3BOAMAQ OBl YBEAMYMUTH IPOAOAXKM-
TEABHOCTb J€NCTBUSA MOTOpa B
6—8 pas um Z0BeCTU ZaAbHOCTb ITAa-
BaHUs I[104 BOAOW MATUY3AOBBIM
xozoMm zo 700 muab. BcaeacrBue
MaAOrO KOAMYECTBA ‘M GOABIION
PaCTBOPMMOCTH YTAEKUCAOTHI B BO-

Mpoek el NOABOAHLIX NOAOK, pa3paborTaHn-
Heie J. M. Mauuesnuem. Mx ocobeHHOCTbIO
6L110 NPUMEHEHHE eAMHOro ABMratens Ans
HafBOJHOro M NMOABOGHOIO XOAa.

Ae, 6BICTPO pacTymeit c ZaBAEHUEM,
€CTh OCHOBAHNA MOAAraTh, YTO AOJA-
Ka coBeplleHHO He 6yzeT uMeTh
caega.

O3HaKOMMBUINCH C OZHUM U3 MIPO-
exkToB Manmesuda, HayaaAbHUK Mop-
CKOro reHeparpHOro mraba oTMe-
TA: «OuyeHbp 3aMaHYMBOE IIPEJAO-
’KeHue, Tpebylomee THJATEABHBIX
MCNIBITAaHUI ¥ TIPOBEPKM».

OgHako Mopckoil TeXHUYEeCKMit
KOMUTET MPeZNOYEA ZPYToii IPOEKT,
10 KOTOPOMY MOXHO GBIAO He Mell-
Kasg NOPUCTYNUTh K CEpUIHOMY
CTPOUTEABCTBY JU3EAb-dAEKTPUYE-
CKuX cy6mapuH. Maumesnu xe
MCXOZUA U3 NpUHLUMA, 4TO Oyzy-
mee — 32 AOZKaMU C €ZUHBIM JBU-
rareaeMm. Hago ckasars, 4TO aTOT
NPUHLUI HAMHOTO OGOTHAaA TEXHU-
4ecKkue BO3MOXKHOCTM TOTO BpeMe-
HU: €ro OCYIJEeCTBUAM CIYCTS AMIIb
IIOABEKA, KOrZa Ha (AOTH HavaAy
MOCTYNaTh MOABOZHBIE ATOMOXOZBI.

AwuBy agaembca aHepruu u pabo-
TOCITOCOGHOCTM 9TOrO YeAOBeKa.
ITonyTHO € cOCTaBA€HMEM IMPOEK-
TOB Cy6MapMH OH KOHCTPYMpPYET
CHCTEMBI IPOTMBOTOPIIEZHON 3ammu-
Thl KOpabAeil, KOHTPOAUPYET IIO-
CTPOMKY IO POCCHIICKOMY 3aKasy
MOABOAHBIX AOZOK B I'epMaHuMuM u
YMyApsAeTCs B CUAY CAyXe6GHOi He-
06X0ZMMOCTM OTCMXMBAaTh MHOIO-
yacoBrle 3acegaHus B MopckoM
TEXHUYECKOM KOMUTETE.

3arem -geATerpHyIO HaTypy Ma-
LMeBMYa 3aXBaThIBAET HOBasg OT-
pacap — aBmayus. 3agyMaB CO34aTh
asponraH coOGCTBEHHOM KOHCTPYK-
yuy, oH B 1908 rogy HaumHaeT usy-
4aTh CHELUAABHYIO AUTEPATypy H,

CXEeMbl 3CKU3HbIX NPOEKMOB K KOHKYPCY 11 nrons 1909r.

KaK BCErja, pelaeT IO3HATh JEAO
Ha NPaKTUKE.

«Manuesny 6blA  poXgeH Ae-
TaTh, — IMCaA OAMH M3 IIMOHEPOB
oTedecTBeHHOM asmanuu, Edumos,
BbIPa’Xas MHEHME MHOTUX aBUATO-
poB. — OcToposxHEIiA,
HBIA, CAEep>KaHHEBIA, Bcerga BHUMa-
TEABHBIA ¥ YPaBHOBEIIEHHHIH, OH
3a BCe BPEMs [IOAETOB HE COBEPIIMA
HU OZHOWM IIOAOMKH...»

Yxe x Hauany 1910 roga asTopu-
TeT MaymneBuya, nuaoTa u cnenma-
AMCTa IIO aBMaTeXHUKe, Helpepe-
kaem! He cayvaiino xe umeHHO emy
TIOPYYMAM BOSTAABUTH POCCHICKYIO
MICCHIO, HanpaBAeHHYI0 Bo Ppan-
LUIO ZAS 3aKyNKM TaM aspOIAaHOB
U OOy4EeHUS AETYMKOB.

Ao6onbTHAA  ZeTarb — mpexge
4eM 3aKAIOYaTh CAeAky, Mayuesuy
AMYHO M3yYaeT amnmaparthl PasHBIX
MapoK, OGAETHIBAET UX, BBIABAAA He-
AOCTaTKH, MMOCAEe Yero TpeGyeT BHe-
CT B KOHCTPYKUMIO T€ WAM MHBIE
ucnpasaenus, 6e3 KOTOPBIX KaTero-
PUYECKM OTKasbiBaeTCs mnpuobpe-
TaTh anmnapaTel. Maao Toro — 3a
KaXAbl CAMOAET, MOTOP, 3a AI06YI0
ACTaAb OH OXECTOYEHHO TOPryeTcs
M B pe3yAbTaTe€ SKOHOMUT Ha
sakynkax 50 TeIC. py6aeit 30xr0-
ToM!

Eme 6oasme HepBoB cromaa Ma-
yuesnyy 6opsba c Hezo6pocosecT-
HOCTBIO M OTKPOBEHHBIM BHIMOTa-
TEABCTBOM, GBITOBABIIMMM B AETHBIX
mKorax Baepuo m Papmana, rge
o6y4yaruce Hamy AeT4uku. VI TyT OH
BBIXOAUT no6egureneM.

Tpyauo nepeuncauts Bce mopyue-
HU, KOTOpbIE BBIIAAM HA AOAIO Ma-
yueBuda. VI 6oapmyro yacte 3 Hux
OH peumraa, Kasaaoce 6bl, ¢ HEOObI-
HalHOW AErKOCTBIO, KaK OH CaM Tro-
BOpUA, «no nyrtu». «Ilo mytu» ou
3aesxkaer B AHramio u bBeasrmio,
TA€ 3HAaKOMMTCA C YCTPOUCTBOM
ABYX AECATKOB adpPOINAAHOB; IO IO-
pyuenuio Mopckoro MuHuCTEpCTBa
«IIO IYTU» MN3y4YaeT OCO6EeHHOCTH
cybmapun Aobeda B Aopuanckom
AAMUPAATENCTBE; «IIO NyTU» IIOAY-
4aeT y B3bIiCKaTeAbHOro Papmana

.AUIIAOM INMAOTA-MHCTPYKTOPA, OJ-

HOBPDEMEHHO HAay4YMB AETATh U3BECT-
HOTO CHNOPTCMEHa 3aMKMHA; «IIO
IIyTH» OCBaMBAET yIIPaBAEHUE aBTO-
MO6uAEM U gupUKABAEM; «ITIO TTyTU»
caymaer B [Tapuxe arexyuu Matuc-
Ca [10 TeOpUM MOAETOB M KOHCTPYH-
POBAaHMIO AETAaTEABHBIX AalIapaToB
TAXKEAEe BO3ZyXa.

YTOMAEHHBIN, HO TOAHBIIA PaZOCT-
HBIX HaZeXJ U TBOPYECKUX 3aZyMOK,
Maguesuy Topomurcs B [Terep6ypr,
4TO6Bl NIPUHATH y4acTue Bo Bcepoc-
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CUACKOM NpaszHMKE BO3ZYXOIAA-
BaHMA.

-..Cpean MHOTOYMCAEHHBIX 3aCAyT
ManneBnya aBTOpl HEKPOAOTOB He
YHOOMAHYAU AuIIb OZHY. VI motomy,
4TO0 06 2TOM 3HaA BecbMa y3KMii
KPYT AHML. .

Eme Becunoit 1909 roga na saceza-
HUM BOEHHO-MOPCKOTO KpPYXKKa B
[Terep6ypre AeB MakapoBuu BbI-
cTynua ¢ coobmenuem «O cocros-
HUAV aBUAIJMOHHOM TEXHUKMU U BO3-
MOXXHOCTU MpPUMEHEHMS adpOIliAa-
HOB B BOEHHO-MOPCKOM ¢roTe». Ha
OCHOBe 3TOro coobmeHus 6vira co-
CTaBA€HA AOKAajHasA 3aNMCKa, 10J-
KPENAEHHAs TEeXHMYECKMMM pacye-
TaMU, U OCEHBIO TOTO XK€ roZa OT-
NPpaBA€HHAA HavaAbHMKY Mopckoro
FeHEePaAbHOro mTaba 1 rAABHOMY
MHCIEKTOpY Kopabaectpoenus. Oz-
HUM CAOBOM, ManueBnu mnpegcra-
BUA IIPOEKT... IEPBOr'O B MUpE aBua-
HOClya, cnoco6HOro Hectu 25 6oe-
BBIX caMOAeTOB (6oree mOZpo6HO
cM. «TM» Ne 5 3a 1973 rog).

«He mnpeacraBaser saTpyaHe-
HUi, — nucan Maguesny, — ycrpo-
UTb HAa CyjzHE CHEeLMaAbHOTO THIIA
AErKyIO HaBeCHyIO nanry6y, Ha KOTO-
POt HaxozuAuch 6bl, B3AETAAUM U
CagznmAuch asponiansl». TexHuky
CTapTa asponAaHoB Mayuesnu jge-
TaABHO M3AOXHUA B JZOKAAZHOU 3a-
nucke  npogeccopy  Kpsirosy:
«ITogbem asponranos c mary6sr mor
661 6BITH TMpoM3BEZEH Takxke mnpu
TIOMOIIM DAEKTPUYECKOi rebeakn,
BRICTPEAMBAIOLIEN ammapar C HyX-
HOM CKOpPOCTHIO. JIAUHA PeAbC HEO6-
xoguMma He 6oaee 35 ¢yrTos, a cura
dAEKTPOMOTOPOB He 6oree 20 A. c.».
Yro xke kacaerca mocazku, To Ma-
MEeBMY IpegAaran IpucrnocobuTts
AA TOPMOXEHMA CaMOAETAa «OCO-
6ble ceTu, pacmpocrepTeie Haj ua-
CThi0 mary6er». OgH0oBpeMenHO Ma-
UMEBUY NPOEKTUPYET M CIELUaAb-
HBIl CaMOAeT, NpPUCIOCO6AEHHBIN
Ars 6asmpoBanua Ha Kopabae.

OCHOBBIBasICh Ha TUX aPXMBHBIX
AOKYMEHTax, Mbl 6epeMcs yTBepX-
AaTh, YTO ManymeBny He TOABKO OT-
YETAMBO MPEACTaBAAA OAumxkaiimee
6yaynjee MOpCKOW aBManumm, HO U
MEPBBIM IIPEAAOXKMA IPOEKT aBuMa-
Hecymero KopabAs, KaTamyAbThl U
TOPMO3HOM! CUCTEMbl, OrPaHUYMBAB-
mei npo6er caMoaera 1o maay6Ge.

Tparuyeckas cmepTbh 2TOro BCe-
CTOPDOHHE OZapE€HHOIO 4YeAOBeKa
TIOTPACAA BCE CAOM POCCUIMCKON 06-
mecTBeHHOocTn. Ha Mecte rubeanm
aBIaTOpPa pPEMMAUM COOPYAUThH Iia-
MATHUK; OTKPBIBIIAACA IOANMCKA
Aara 3HauMTEAbHble c6opel. [lpu
9TOM CPE€ACTBA BBICBIAAAU HE TOABKO

Mauyuesny B NMNOTCKOM Kpecne «papma-
Ha».

OTAEAbHBIE AMLA, HO U KOMaHZBI
60eBrix KOpabaeil, Hepegko Haxo-
AVBIIMXCS «3a TPUZAEBATH 3EMEAb»
or [lerep6ypra. Tak mnocrynuan
BKUMAXN KAHOHEPCKOM AOAKM «Ap-
AaraH», naasaBmeit Ha Kacnum, u

_Kpeiicepa «Borateips», HaxoguBuie-

rOCsA B 3arpaHu4YHOM. noxoge. [lep-
BYIO MPEMMIO Ha KOHKypCe Ha Mpo-
€KT MaMATHUKA MOAYYMA aKaZEMUK
apxuTekTypsl Pomun. «Baarogaps
CBOMM INPOIOPUUAM OHO (aBTOPHI
paboOThl O XM3HM W AEATEABHOCTH
PoMMHA MMEIOT B BMAY 3TO TBOpe-
HUe XyZoxHuka.— I1. B.) kaxercs
O4YE€Hb 3HAYMTEABHBIM, BTO HE IPOC-
TO Hajrpobue — 9TO MaMATHMK NO-
6egurerro. CoopyxeHue, coszaH-
HOoe {DOMMHBIM, NPOUZBOAUT He
TOABKO TPaypHOE, HO BMECTE C TeM
Y Ma>XXOPHOE BIIEYATAEHUE>.

AeB Makaposuy ManuueBuu Ha-
XOZUACA B [IOAHOM paciBETe TBOP-
4ECKMX cuA u ObIA crnocobeH cge-
AaTh ele O4YeHb' MHOTOE JAAfd OTe-
4YECTBEHHOTO KopabaecTpoeHus,
aBnayuu, paora, gas Poccuu, xoro-
PYIO AIOGMA GE€¢KOPBICTHO M mpe-
AaHHO...
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OgHaxxgbl

PuckosanHbiH onbiT
H ero pesynbrar

Kak-To pa3 amepHKaHCKHH ¢u-
auk-3kcnepuMentatop P. Byn
(1868—1955), D10BOJIBHO 3KCLEH-
TPUUHBIH ygJOBeK, JIOGUTENb BCS-
KHX OCTPbIX OILYIEHHH, peus
npojenatbh Ha ce6e pUCKOBAHHbIHA
ONbIT — HCMBEITATh: AeHCTBHE Hap-
koTuka. C 60abillHM TPYAOM pas3-
106bIB ONUYM, OH HAKYPHJICS STOrO
3ebsl H BCKOpe Bnaji B 3a6biTbe.
[pups 4epes HeKOTOpOE BpeMs B
cO3HaHHe, OH BCNOMHM/, UTO, Ha-
XOAACh B OAYPMaHEHHOM COCTOS-
HUM, HAman Ha KaKylo-TO UpPe3Bbl-
YaiHO TyGOKYIO H BaXKHYIO Hayu-
HYI0 HAEIO, HO HAa KAKY 0 HMEHHO —
HAYHCTO BbLITETENO H3 TOJOBLL

Toraa Bya pewusns n0BTOPUTb OMBIT
B Haje}je, u4To eMy nocHacT/i-
BHTCS BHOBb OGPECTH yCKOJIb3HYB-
Y0 MbIC/b.

U peficTBHTENBHO, KAK TOAbKO
HayaJo CKa3blBATbCH HAPKOTHUEC-
Koe geiicTBHe onuyma, 3abbiTas
MBIC/Ib HE 3aMEAJIH/a BO3HHKHYTb
B yme yueHnoro. UYyscTBys, 4TO
CO3HAHME BOT-BOT [OKHHET €ro,
Bya cymeén B nocieiHHA MOMEHT
CKOHUEHTPHPOBATh BOJIO, 3aMH-
caTh HAE Ha OyMaXxKke H Bnas
B Gecnamsitctso. OuHYBUIHCh, OH
c JHKOBaHWeM foayman o6 ygau-
HOM HCXOJe CTOAb TPYAHOTO H
ONACHOr0 ONbITA H, APOXa OT He-
TEpMeHHs U NepeKHTOro, nocnen-
HO pa3BepHys GyMakky ¢ Aparo-
uentol 3anucelo. Ha neil on npo-
yeJ:

«baHaH BeJHK, a KOXypa eue
GoJblie...» .

A He BHHoBaTHI NH
crosune BuOpaumn?

B npesBOeHHbIE FOJAbl HA OAHOM
u3 Kopabaeit Bantuiickoro ¢uorta
cJy4yHrach MOJOMKA, MPHYHHB
KOTOPOi MOPOAHJH KapKHE COPbI
B KOHCTpYKTOpCcKOM Glopo. Oann
YTBEpXK/JaJH, YTO JONYLUEH MNpo-
cY4eT B KOHCTPYKLHM, Apyrue —
Te, KTO OTBe4a] 3a MpPOeKT,—
JOKA3BIBAJH; YTO BCE /IO B BHO-
pauusix # B peaoHance. Hakouen,

a

pELIHIH DPHTAACHTD AN KOHCYJb-
TaluuK H3BECTHOTO KOpabGiecTpou-
Tens, npodeccopa JIeHUHrpaacko-
ro MOJHTEXHHYECKOTO MHCTHTYTa
Bb. I'. XaputoHoBHya.

ITpuexan B KB, Xaputonopuy
pa3BepHyJ 4epTexH u yraybuacs
B ux usyuenue. ¥ TyT pasaancs
BKPa[MHUBBbI{l £OJOC CO31aTeNR CO-
MaBiIEHCH KOHCTPYKLHH:

— TIlpodeccop, a He gymaere nH
Bbl, 4TO TYT HefiCTBYIOT CTOAUHE
BHOpALHH, BO3HHKAILULHE BCAEN-
CTBHE CUOHTAHHOTO pe3oHaHca?

XapuTOHOBHY MPHCTAJLHO IO-
CMOTpe]l Ha KOHCTPYKTOpa H Cep-
IATO CKa3anl:

— Xouy paTh BaM Ha Gyayuiee
npaktuueckuil coper. Ecan y Bac
B MallHHe CJAyYHJIach [0J0MKa,
BHauane focrtapaiTech  HaHTH
CBOIO OWHKGKY C MOMOULBIO O6LIUHO-
ro aapasoro cMeicaa. Ecan 3to
He ypnacrcs, nonpobyiiTe paccuu-
TaTh KOHCTPYKLUHIO, NONb3YsiChb
TOJbKO apHOMETHKOH H KOHTOD-
ckuMH cueTamu. Ecau u 3o He
NOMOXET, NpHHHMAaHTeCh 32 ajre-
6panueckie H TPHTOHOMETpHUEC-
kue popmysbl. M Tonbko yx Koraa
COBCEM HHYEro MOHATb He CMOXe-
Te, TOrga — JHiWb Torgal — Gepu-
Tech 3a Aud depeHUHaTbHbE ypAB-
HeHHst H paabl Pypbe.

[Tpousnecs 3Ty GUAHNNUKY, Xa-
PHTOHOBHU TNOMOJ4aj, a [M0TOM
paccmesscs M A06aBuJ, NMOKayas
roJI0BOii:

— A nacuer cTosiudx BHGpauMi
BB 310pOBO npuayMajau. Hayko-
06pa3Ho, CONHMOHO, HHKOMY He Mo-
HSITHO, a TJiaBHOe — HHKTO, KpOMe
HUX, He BUHOBAT...

AucTras apxXuBbl
Mepbie

MOGHTEAN 3ACKTDOTEXHHNN
8 Mocxse

B 1793 roay B Mockse Bbimija
nepesefieHHas C  AHTJIWACKOro
KHHFa C AJHHHBIM 1O o6bluasm
Toro Bpemenu Haspanuem: « Enexr-
pHYECKHE ONBITHI, JOGONBITCTBA H
yAHMBJEHHS AOCTOMHbIE, C OTHOCH-
TeJbHbIMH KO BpayeBaHHIO napa-
JAHYHBIX M Apyrux Gonesneid Ha-
CTABAEHHSAMH; .  ...COYMHEHHbIE
AHrAWIACKMM KOPOJIEBCKHM Mexa-
nukom leoprom Apamcom..., H3-
JaHHble H MHOTHMH JPYrMMH CBe--
NEHUSIMH M yBeCeJHTeNbHbIMH
ONbLITAMH [AONOJHEHHAR apTHaje-
PHH WITHK-IOHKEPOM H MATEMATHKH
NapTHKyAspHbiM yuyutesem Edu-
MoM BOATAXOBCKHM».

B Te najnekuHe BpemMeHa pacnpo-
CTPAHATL HAYYHYI0 JHTEpaTypy
GbLI0 BECbMa He NMPOCTO; NOITOMY
M3jateib 3apaHee OpPranusoBadj
noanucky Ha KHury. Cnucok oco6,
«G/1aroBOJIMBUIHX  MOANHKCATHCH»
Ha 3TO H3aHHe, Gbia ony6GaHKOBAH
B KOHLE KHHrH, Giaropaps uemy
Mbl TEenepb 3Haem, Koro xe B Moc-

KBE 3aHHTEPECOBAAH IJEKTpHYEC-
KHE OnbiThi. 3
Hrak, «knarunn  Kypaknha,
kusizbsgs Hapoimkud, Boakonckwue,
Foanubi, XoBanckuii... He npas-
Aa JIH, «3HAKOMble Bce JHUA»?
3HaKoOMbl HaM H CTapHHHbIE ABO-
paunckHe ¢amuann  HoBHKOBBIX,
IliepemereBnix, Toacteix, Panu-
uesnix. Hekoropnie U3 3THX MMeH
sBcrpeuaiorcsa B pomase JI. H. Toa-
croro <BofiHa u MHpP», XOTA H B
HECKOJIbKO H3MEHEHHOM BHJE.
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Bbiaoe...

H3 munomera
N0... CaMoneTy

1942 roa... B ka6uHeTe KOHCT-
pPYKTOpa MHHOMETHOrO  OpYXHsl
B. Y. lllaBbipHHa WJO OYepenHoe
coBelllaHHe, KOrja  CceKpeTapb
MOJIOXKHJ Ha ero CTosl (hPOHTOBYIO
razery. b. WM. llJaBbIpHH MeJlbKOM
NpPOCMOTpEJ OTYEPKHYTYIO 3aMer-
Ky, MOTOM e€lile pas BHHMaTeJbHO
nepeuuTas ee H Mepenas rasery
co6pasunMca. B KopoTkoH Kop-
PECNOHAEHIHH H3 JeHCTBYlOLLeH
apMuH coo611asiocb O TOM, UTO
KOM3aHAMp  MHHOMETHOH#  pOThHI
maaawsi aeiiredant B. 1. Cumo-

HOK TMpHLEJbHbIM BBICTPEJNOM H3
82-mMM 6aTajibOHHOrO MHHOMETA...
c6un Hauuctckui camoner! Tot
HECKOJIbKO pa3 NHKHpPOBal Ha
Hawux Goiuos, ob6cTpeauBas HX
M3 mylleKk H nysnemeToB. CHMOHOK
XJIafHOKPOBHO BBeJ  MONpPaBKYy
Ha CKOPOCThb CaMOJIeTa, B HYXKHbIH
MOMEHT BBINYCTHJ MHHY, H Ta B
KJ0ubsl pa3Hec/a THTJIEPOBCKOro
cTepBATHHKA!

A Beab 40 CHX NMOp CYHTAJOCh,
4YTO MHHOMETHI FOAATCS JHIIb AJs
o6CTpena HEnoABHXHBIX Lesei ¢
He6GOJNbLIOA JHCTAHLHH.

BecTb 0 BhICTpesie no camoseTy
6bICTPO O6JjieTena (pPOHTH, H Yy
mJaanuwero JedteHaHta CHMOHKa
HalwJ/JaoCh HeMano mnocJjejgoBare-
neit. Peub uaeT He TOJNBKO O cTpe-
ab6e no BO3AYLIHbIM LEJsIM, HO H
06 YMEHHH KpacHoapmeileB Bbl-
XHMaTh Bce H3 60eBOH TEXHHKH.

Tak, Ha JIeHHHrpaackoM GppoHTE
LUIHPOKOH H3BECTHOCTbIO MOJb30-

BaJICi MHHOMETHbIH pacuer 6paTh-
eB lIlymMOBbIX, KOTOpbl€ HEH3MEHHO
C BbICOKOM TOYHOCTbIO MOpaXKaju
He TOJbKO CTallHOHapHble, HO H

JBHXKYILHECS LeJH — TPaHCNOp-
tepbl, aBToMoGuaH. [locTosiHHO
HapawuBas 60eBOH OMbIT, COBEp-
LWEHCTBYS paTHOE MacTepcTBo,

6patbsi lllymoBHl coBepuniu TO,
4YTO CYHTAJIOCh HEMBICJHMbIM: OHH
«[€pKajJH B BO34yXe» OJHOBpe-
meHHo 18 muH. Koraa nepsasi MH-
Ha, BbinyuieHHas HMH u3 120-mm
muHomera  Ne 0199  o6pasua
1938 roma, B3pbiBajnach y LEJH,
LBAaALATYI0 ONycKajH B CTBOJ, &
18 ocranbHLIX e€lle COBepluajH
nosetr no TpaekTopuu! YKpHITbCS
OT TAKOro MOHCTHHE YpParaHHoro
orHsi 6bUI0 HEBO3MOXKHO.

H. CTAPOB,

3 BeTepaH

Beaukoit OTeuecTBeHHOH BOHHB
r. PeyToBo MockoBckoi 06..

KTto ectb KTO
¢3namennToiil

renepan Lllnnpep..»

Tak @®. DHreabc Ha3Bajy pyc-
CKOTo BoeHHOro HHxeHepa Kapusa
Angpeesyua Ulunbgepa (1786—
1854).

Ou poauacs 8 [lekopckoit o6a1a-
ctu. B 1802 ropy Hauaa cayxGy
yHTep-opuuepoM B MOCKOBCKOM
rapHu3oHHOM 6artanboHe, a yepes
TpH rofa npowen Goesoe Kpeule-
HHE B H3BECTHOM AyCTepaHUKOM
cpaxennn. HMuxenepHoe o6pazo-

BaHHE TMOJYUHJ B LIKOJE KOJIOHHO-
BOKATbIX H BCIO XXH3Hb COBEpPLIEH-
CTBOBaJl H MOMOJIHAJ CBOH 3HAHHSA,
MJOJOTBOPHO HCNOJIb3ysl HX Ha
npakrtuke. Tak, B 1811—1812 ro-
flax OH PYKOBOAMJ paboTamH MO
coopyxKeHHI0 BepkoB Bo6pyhckoi
KPeroCTH H MOoTOM 6bl/l B YHC/IE ee
N0G6JeCTHBIX 3alIHTHHKOB, KOTO-
pble BblAepajH ueTbipexmecsiy-
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Cpean noanucaBuwuxca 60Jb-
wasi rpynna odguuepoB, cpeau
KOTOpLIX reHepaji-maiiopn 3a-
rpA3ckuii W SI3bIKOB, NMOANOJNKOB-
HHK OKkyJoB, cekyHamaiiop MaJb-
0B, apTHJJepHH KanuTaH Kyara-
WeB, a TAKXKe YHHbI NOMEHbLe —

pe

NOPYYHKH, NOANOPYYHKH, Npanop-
ILHKH H cepxanThi. ECTb HecKoJib-
KO FpaM/laHCKHX YHHOBHHKOB.

Oco6yi0 rpynny cOCTaBJsSIiOT
CneuHaaucTh: 3emaemepn Hamaii-
JaoB U UBanos, wra6-nekap» Pux-
Tep, antekapb loHemaH, Kynubl
BeamacTupii ¥ Muxa#aos. Jk3o-
THYECKH B 3TOM CNHCKE BHIFJASAXHT
¢urypa apxumanaputra [ayxos-
ckoro [leTponaBioBcKoro mona-
cThips 3nauko-fiBopckoro.

Buio 3akasaHo Bcero JHb
57 (!) 3k3emnaspoB, C yueToM
3K3eMnaspa aas BiajeblUa THNO-
BHINYCTHBLIEH KHHrY,—
Kaaynus.

3amernm, yto kuura I'. Ajamca
6bina He eAHHCTBEHHbBIM B Poccuu
NonyJsipHbiM H3JaHHEM MO 3JIEeKT-
puuecty. F'ogom panbuie BbuJO
B [lerep6ypre counnenne A. T.
BosnoroBa « HcTopus moero enekT-
PH30BaHHA W BPaYeBAHHSA Pa3HbIX
6Gone3Heli OHbLIM», HECKOJbKO pa3
3ateM nepeuW3gasaswasci. B
UEJIOM 3TH KHHFH ChirpajH noJio-
XKHTEJAbHYI0 POJb, TaK KaK BO3-
6yxnanu BceoOmHA HHTepec K
3JIEKTPHYECTBY H HE TOJbKO pas-
BJIEKAJIH, HO H JaBaJH NMPaKTHYeC-
KHE COBETbi, HanpHMep no yCTPOM-
CTBY I'PO303aLLHTHI.

B. XACAIOB,
HHXeHep
HoBopoccuiick

Hylo 6Jokaay ¢paHuy3oB. 3aTtem
CTPOHN OGOPOHHTENbHBIE COOPY-
KeHusl Ha peke IIpunATh.

 «Hcnoabaysi poctHxenuss co-
OTEYECTBEHHHKOB B o6aacTH
ssiekTpuuectBa... llunbaep Bnep-

"Bble B HCTODHH PaKETHOH TEXHHUKH

OCYyLIECTBHJ NYCK 60eBOH paKeThl
¢ noMouibio 3nekTpHyectBa. K. A.
Iunbaep cKOHCTPyHpoOBan G6po-
HHPOBaHHYIO (mepBylo B MHpe
uesbHOMeTannyeckyo.— H. C.)
NOABOJAHYIO JIOAKY C PaKeTHbIMH
CTaHKkamH, kotopas B 1834 roay
6biia HcenbiTaHa Ha peke Hese.
KOHCTPYKLHSA CTAHKOB H paKeTHBIX
CHaps/lOB MO3BOJSJNA NPHMEHSTh
60€eBble paKeThl H3-NOJ BOJABl H
Haj Boao#i. ONHOBpPEMEHHO C NoA-
BOJIHOH JIOJKOH MO NpPOEKTy reHe-
pana Illuabpepa G6Gbln nocTpoex
MJIOT, CJYXHBLIKHHA NPHCTAHBIO RS
NOJBOJAHOH JIOAKH H, KpPOME TOro,
OrHeBOW eJHHHLEeH, BOOPYXKEHHOH
B HOCOBOH Y4aCTH PaKeTHbIMH CTaH-
KaMH...» (ApTHJJEDHS H paKeTsl.
M., Boennaaar, 1968).

B 1838—1848 romax Bmecre c
B. C. Slko6u Llunbaep cKOHCTPYH-
poOBaJ rajbBaHHYECKHE W rajbBa-
HOyJapHble MODPCKHE MHHb. «B
18421843 rogax,— MUWeT
. ®. IletpoB B cBOeH KHHre
«KpoHiiTagT»,— OH NPOBOJHJI
onbiThl Mexay KpoHwTaarom H
Opanunen6aymom. B 1844 roay ero
MHHBl BepBble COCJYXHJIH JIOAAM
206pyI0 CayXO6y: OUHCTHAH OT
abaa KpoHWTAATCKYIO raBaHb».
[To3nHee 3TH MHHbI GbLIH TpHMe-
HeHbl nmpH o6opoxe Kpounwrtaara
u [lerep6ypra B 1854 rony. OnHo-
BpemenHo Kapn AuapeeBuy pa6o-
TaJl HaJl CO31aHHEM OPHTHHAMbHbIX
KaHaTHbIX NepeBO3HMbIX MOCTOB;

«6YPMIOYHbIX>  WHJIHHIPHUECKHX
NOHTOHOB — OGTAHYTOTO NapycH-
HOH JepeBSIHHOrO KapKaca; NpH-
AyMaJ ¢yracHbie pakeTsl, Bbimyc-
KaeMble M3 MMHHBIX raJjepedi no
HaKJOHHbBIM Tpy6am, AJsl paspy-
IIEHHS HeNpHATENbCKHX MOACTY-
NnoB; pa3paboTan AJAs BENEHHS
MHHHOH BOHHBI TPYGHYIO CHCTEMY,
KOTOpas Ghlj1a HCnbiTaHa B 1844—
1845 ronax Ha KueBckom camep-
HOM MOJIHTOHE...

BHenpeHne HoBlIECTB yacTo Ha-
TblKaloCh Ha G6IOPOKpaTHUECKHE
poraTkd, KoTopele aaxe K. A.
Illnnbaepy, reHepasi-aablOTaHTYy,
HAayaJlbHHKY HHXEHEDHOH CJyX-
6bl, MPHXOAHJOCH TMpPEoAoNeBaTh
¢ 6oabwum TpynoM. He cayuaiino
oH nucan: «Bce canepHbie 1 HHXe-
HEepHble MpanopuUlHKH CYTb MOS
Jyduiasi HajleXxna A5l NpHBELEHHS
B HCNIOJIHEHHE, YTO NJIaMEHHOE MOe
BOOGpaxkeHHe OTPa3HT Ha Gymare
KapaHAauIHKOM».

Bosbwo# natpuor csoeit Poau-
Hbl, 68-neThuit rerepan Illuabaep
NpPHHAJA aKTHBHOE YydacTHe B
Kpbimcko# Bofine. [Ton Cuancr-
pHe#l OH HCTpeGHJ Y4acCTb HempHs-
TEJIbCKOH (JIOTHIHH H3 XOpOLO
3aMacKHpoBaHHbIX GaTape#, npH-
MEHHB oco6bie (JiepoBble MaCKH
Ha ocTpoBe Pajoman; npu nepe-
npaBe uyepe3 JlyHa#i HaBen aBa

MOCTa CBO€H KOHCTPYKLHH NOZA -

BPaX{€CKHM OTHEM...

B ofinom u3 6oeB Kapa Anppe-
€BHY Obll TSXKEJO PAHEH H mocJe
omepalHH CKOHYaJiCi B HIOHe
1854 ropa.

H. CAXHOBCKHH,
KanuTaH B OTCTaBKe
r. Boaxos
JleHuHrpaackoi o6a.

Yroaok
3TUMOAOTA

Maroiii pon pewn

Ipeuecku#t myapeun [laaton
CuHTaJ, 4TO peub MOXeT OhTh
NSATH POLOB: MOJHTHYECKAs, KOTAa
BEAYT fleia B HAPOAHOM COGpaHHH;
pHTOpHYECKast, KOrjia TrOBOPSAT
0opaTophl; NPOCTOpeuHas, Koraa
roBOpSAIT Mexay coGo# B OHITY
NpoCThie JIOAH; AHANEKTHYECKas,
Koraa BenyT Geceny B ¢opme BO-
npocoB H oTBeToB. K nsatomy xe
pOAY peuH — AeJOoBOH — OH OTHO-
CHJI f13bIK, HAa KOTOPOM peMeCJ/eH-
HHKH TOBOpAT Mexay co6oit o
cBoem pemecae. To ecTtb, mo-co-
BPEMEHHOMY, MATBIH NJATOHOB-
CKHH DOJ peuH ecTb He YTO HHOE,
KaK TeXHHYecKas TepMHHOJOTHA!

IaTteii poa peyn — ofHA H3
HauboJee MOABHXKHBIX, AHHAMHY-
HBIX yacTel s3blKa, KOTOpas mo-
CTOSIHHO M3MeHsieTcsl W o6oramuia-
eTCsl B COOTBETCTBHH C Pa3BHTHEM
HayK, TexHoJoru# u pemecen. Ho
B MEPHOAbl CTPEMHTENBHOTO Mpo-
MBILIJIEHHOTO pocTa, KOraa rocy-
[1lapCTBO 332 KOPOTKOE BpeMsi 0CBa-
MBaeT HOBbie AJs ceGsi MpPOH3BOA-
CTBa, TEXHHYECKas TEPMHHOJOTHS
nojaBepraeTcst HacToOslleMYy Ha-
LIECTBHIO CJIOB.

HHOCTPaHHBIX

Hawa crpasa nepexuaa Tako#
nepuon Bo BpemeHa [Ilerpa I,
KOr/Ja nopo# jpaxe OH mepecranal
NOHHMAaTh NPHChIaeMbie eMy .0-
KyMeHThl. «B pensiuusix cBOMX,—
YKOPSiJl lapb OLHOT'O H3 CMOABHX-
HHKOB,— ynorpe6/isiellb Thl 3eJ10
MHOrO HHOCTDaHHble cJOBa, 3a
KOTODBIMH CaMOro Aena Bhbipa3y-
MeTb HeBO3MOXHO». Ho xors TleTp
H TPHKa3biBaJ «peJSILHH MHCATb
BCE A3bIKOM POCCHHCKHM, He ymo-
TpPe6siAs HHOCTPAHHBIX CJOB H
TEPMHHOB», OH MOHHMaJ, YTO 3TO
HEBO3MOXHO, 4TO peub HAET He O
3aMeHe BCeX HHOCTPAHHBIX Tep-
MHHOB PYCCKHMH, a8 O NPaBHAbHOM
COYeTAaHHH 3aHMCTBOBAHHBIX H
poaHbix caoB. Bor nouemy [lerp
He TOJIbKO NMOGYXAaJj CBOHX MpH-
GJIHXXEHHbIX MEepPeBOJHTb H H3ja-
BaTh JIEKCHKOHB, HO H JIHYHO
y4acTBOBaJl B pelaKTHPOBAHHH
NoAOGHbIX HW34aHHHA, nOKa3aB H
3jlecb MNpHCYyllHe eMy 3ApaBblit
CMBIC/I, TAKT H YyBCTBO Mephl.
OTH TpajHUHH OblJH YCBOEHbI
PYCCKHMH (pHJONOraMH Nocjaenyio-

'Kajla HX paBHONpaBHoe o6pauie-

WHX [OKO.1eHHH, # B 1803 roay
SIHOBCKHI — cOCTaBHTEND
nonyJspHoro B To BpeMs «Hosoro

CJIOBOTOJIKOBATEJA» — nucaJg:
«EcTbiin  MOXHO BbIpa3HTb HHO-
CTPaHHbIA TE€XHHYECKHEe cjoBa

KPaTKO H SICHO COGCTBEHHBIMH...
CJIOBaMH, TO NeEpeBOJ Cel 3acJay-
XHBaeT 0400peHHe; B MPOTHBHOM
XKe cJyvyae Jjydme ynorpe6asTh
HHOCTpaHHble TEXHHYECKHe Tep#
MHHbI».

Cynb6a MHOTHX MPHXJbIHYBIIHX
B PYCCKHH #3bIK HHOCTPaHAbIX
TEpMHHOB NMOATBEPXKAAET NMPaBOTY
atoro MHeHHs, )KHBasi MPOH3BOA-
CTBEHHasl MPaKTHKa NPHHHMaer
HHOCTPaHHbBIE TEPMHHBI TOJBKO
TOrJa, KOrja B TeXHHYECKOM O0O6H-
XO4€e CTPaHH He GblJIO YCTPOHCTB
H TOHATHH, KOTOpble 3THMH Tep-
MHHaMH 0603HayalOTCs, H OTBEp- 4
raer Bce TPOMO3JKHE [OCJOBHbIE
nepeBoAbl HX Ha. PYCCKHH SI3biK.
Tak, B PYCCKOM SI3blK€ YKOPEHH-
Jlach aKyCTHKa, a He 3BOHO3HaHHe,
NPHHAT BEHTHAATOP H OTBEPTHYT
BETPHJIBHHK H BeTPOAYi, NpHBH-
JIHCh TeJeCKOMN, aBTOMAT, KOCMO-
MOJHT ¥ MOHONOJHSA, a HE AAJEeKO-
30p, CAMOABHT, BCEFPajHHK H o 4
enHHonpoaascTse. Koraa ke B )
pYCCKOM o6Hx0je yxKe o6peTatnch i
MOHATHS, SBJABIIHECH CHOBa B
3arpaHHyHOM 06JHube, HapoAHas
peub JH6O OTAaBaJja MNpeanoyTe-
HHE POJAHOMY CJOBY, JH6O pomyc-

Hue. Tak, OTBap BHITECHHJ Hacax-
naeMmblii GbIJIO AEKOKT, H3oGpera-
TeAb — HHBEHTOPA, COOTEYeCTBEH-
HHK — KOMnaTphora, Kpe-
noctb — ¢opreunio v 1. 1. Ho 8
TO )K€ BPeMsI apXHTEKTypa He ro- e
TEeCHHWJa 3044ecTBO, OHOAHOTE-
Ka — KHHFOXPaHWJIHILA, Gac-
ceiin — Bogoema, NPOBHAHT —
3anaca, pe30JiOLH — PelleHHs .
Ho npu pa6oTe ¢ HHOCTPaHHbIMH
TEKCTaMH He cJeayer O0CO6EeHHO
ynoBaTb Ha CaMOOYHCTHTEJNbHbIE
CNOCOGHOCTH si3blKa H BaJIHTh B
neuatb H B 3¢pup 6Ge3 pasbopa
¢dpefimbl, KoMnbloTepbl, GPHPHHTH,
O63KrpayHabl, AMCHJEH M TNpouHe
naTTepHbl B HajeXJe, UTO XKHBaf
peub cama MpOH3BeLET HeOGXOMH-
Myl0 oT6pakoBKy. [oBOpHTL H
MHCaTh TaK, YTOObl Te6S HE MOHH-
maau — rpex! — cuutan JI. Toa-
croii. Takoro ke MHeHHS npuaep-
JKHBaJHCb BCE BbIAAIOILHECH 3HA-
TOKH $I3blKa, KOTOpHie HE TOJbKO
C OCTOPOXXHOCTbIO BBOAHJH B Nf-
Thifl PO PYCCKO#i peuH HOBbIe Tep- i
MHHbI, HO He XXaJeJH BpPeMeHH Ha Bi
MOHCK HOBLIX, TOYHBIX H KPaTKHX 1
CJOB A/l 3aMeHbl HeYyJauHbIX 3a- L £
uMcTBoBaHHH. BcmomHum M. B.
JloMoHOCOBa, H36aBHBIIEro Hac |
oT aGpucos, GeprBepKoB, nepnex- i
AHKYJ H aHTAHR NHEBMATHYECKHX
H 3aMeHHBIIEr0 HX TAKHMH [0-
CTYNHBIMH  HalleMy pa3yMeHHIO
CJIOBAaMH, KaK 4epTex, PYAHHK,
MasTHHK H BO3AyWHHA Hacoc. U |
6GyneM BCerna NOMHHTb O HeKoem ﬁ‘
TPOCTOAYIIHOM LIKOJNbHHKE, KOTO-
pbifi ceToBaJ Ha TO, YTO Y4HTeNR
FOBOPAT MHOTO «TPYAHBIX» CJOB,
KOTOpble 03Ha4aloT TO XK€ camoe,
4TO M mpocThie!

r. KOTJIOB,
HHXeHep




Puc. Pobepra ABOTMHA

BEAAS TPOCTD

Ounpweid HED® (YCCP)
Nepeson Tamapsi OCARQRYEHKO

/
(IIpogoaxxenue. Hauaaro cm. Ne 7)

— Mpa3skoga... Aa, Mpa3KoBa, TOBapHII aKaAEMHUK.
Tpesora! HemeareHHO 06GBSIBUTE TPEBOTY M 3a6A0KH-
pyHTe cepbMOM 3Tax!

ABepb ryaeaa moa HamopoM KYAaKOB.

— Ckopee! — 3akpuyana OHa.

AxrapeMuK Manuyx, pyKOBOAUTEAD I[€HTPa, IOAO-
JXHUA TPYOKy Ha cToA. OHa CABIIIAAA €0 AAAEKHH To-
AOC, OTAQIOIIUM PAcHOpPsSI’KEeHUe. «30A0TOM, 30A0TOH
AeA,— ¢ 6AaropapHOCTBIO AyMana AaHa MpaskoBa.—
A CKOABKO pa3 MBI €0 PYTaAH...»

— YTO CAYYHAOCH? — CHOBA OTO3BaACSH aKaAEMHK
Manuyx.

— Cawma He 3Ha... He Mory o6bsacHuTh! Bupumo,
«3aps-6» aTrakoBaHa YYXXHM KOCMHYECKMM KOpab6-
AeM.

«OH He MOBEPUT»,— MOAYMAaAd OHA, BCAYIIMBASICh
B CBHCTSIIIee CTaPUKOBCKOE ABLIXaHHE.

— IIpoponskaiTe, 1 CAyIAlo.

— MEI BUAEAH ero U3HYTPH. A IIOTOM IMOSIBUAMCH
WHOMAAGHETsIHE. Y HUX O4YeHb CTPAHHBIE TAd3a, He MO-
T'y OIHCATh, I HE paCCMOTpeAa. Y MeHd, HY, B o6meMm,
Y MeHsI Hadanrachk uctepuka. Ho ocTarbHBIE CMOTDEAH.
ToBapum, akapeMHK, X OPraHM3MBl TPaHCHOPMH-
poBaauchk! 3TO yiKe He AIOAH, 3TO... Cymrecrsa!
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— BrIpakaiTech TOuHee, AUTSI Moe. UTO TaM 3a
mym? s

— OHHU AOMATCS B ABEDPbH.

— Comau ¢ yma?

— Hert! Onu npocro ctaru Apyrumu! I3MeHHAHUCS,
noHuMaere?

— 3apa’keHHe NOCPEACTBOM TEAETPAHCASIMHA?

— YTO-TO B 3TOM pPOAE.

— MuHYTKY, % cefi9ac B3TASHY Ha KOHTPOAbHBIA
MOHHTOP. |

— He =nHapo! Bui ToXxe 3apasurech! ITokaay#-
CTa, He AeAalTe 3TOro! Aea, He Aerai 3TOro, CAH-
IIUOTH?

AKapeMHK HE OTBEYaA.

— Aeal..

— V¥ MeHs BOCeMb AMOITPHH,— MEAAEHHO IPOro-
BODHA YyYeHEIH,— a y MOEro MOHHTOpa cOHTa Ha-
cTpoiika.— HecKOABKO CEKyHA OH MOAYaA.— AaHa,
npoctuTre. S pAymaa... Ho 3T0 HeBaXkHO. Sl BUXY HX,
OHH AOMSITCS B ABEPH, ¥ OAHOTO B pyKaX KaKas-TO
nanka. Bel Moxere y6GerkaTh?

— Her. 5l Ha cRAaae 3anyacTei. 3AeCh HET APYyTroro
BBIXOAA. Bul cabimiuTe MeHs1? Heab3si CMOTpPeTE HM B
AHIO, KTO 3arASTHET B WX raasa, noru6uHer. He cmo-
JKET OTBECTH B3TASIA. JTO...

OHa yCABIIaAd, KaK, OTBEPHYBIIHACh OT TeAredOH],

OH HPHKAa3bIBaeT KOMY-TO COEAMHHTBCSI CO INTaboM
T1BO.

— S y TreredoHa, AaHa. Buxxy mx Ha MOHHTOpe!
Yyaosuma! OHH TamjaT CKaMEHKY...

ABepb 3aTperjara moOA yAapaMH.

Mpa3KoBa OrAsiAeAach: HUYEro, YTO MOTAO GBI CAY-
JKHUTb OPyXHeM. BoT TOABKO Ha cToAe... GpOH30Bas
CTaTy3TKa Ha MPaMOPHOM NMOACTaBKe. MeTaAA XOAO-
AHA NAAOHB.

ABepsb mopAarack: [TaXHYAO YA YIIAMBEIM CMPaAOM.

B ABEepHOM HmpOeMe H3BHBAAOCH CKOABL3KOE TEAO.

Ona He cMoraa GBI yOUTB Aa’Ke JKuBoTHOe. Ho ceit-
Yac OnlyIiara CMePTEeAbHYIO HEHABUCTh. DTa HEYHCTh
6e3 KorebaHuM norybura ceMephix ee Apyseit... OHa
PasMaxHyAaCh. YAAQp NPHIIEACS IIO ABICOMY uepe-
Iy, TEAO Cpady OOMSKAO. AeByIIKa KMHYAACh K Te-
AedoHY: )

— Sl ybuna ero! Mae ypanocs! OHu CMEPTHEI, CABI-
mute? CMepTHSI!

Ona c yxacom HabGAIOA@AA, KaK MEPTBOE TEAO
PacmapaeTcs B Ky4YKy CEPOM IBIAH.

— OranuHo, Aanal ITonpoGyiiTe 3a6appuKaaupo-
BaThbCs. CI0AQ AETST TP BEPTOAETA C A€CAaHTHHKAMH,
MEI BaC OCBOOOAHM, CABIIIATE?

B npoemMe cBepKHYA 30A0TOM raa3. OHa BOMAACH B
HEro B3TASIAOM.

— JaHa! Papu Gora, AaHa, OT30BUTECH!

OH cablman B TpyOKe ee Abixanue, OHO 3aMeAAs-
AOCB, IIOCABIIIAACS XPHII, IOTOM HACTYyIIHUAA THIIKWHA.

— Aana! — 3akpuyanr crapuk. OH 3HaA, 9YBCTBO-
BajA, 9TO TPYOKY AEPXXHUT B PyKe JXHBOE CYIIECTBO.
Ho 6v1A0 AH OHO ellle YeAOBEKOM?

[ITerqok. CBsi3b IpepBaAach.

Pyka, ocTopo>kHO NOBecHBIIasi TPy6KY, AOCHHAACH
OT CAM3H.

KNYb JIFOBMTEJNIEA PAHTACTHUKM

Kuream rro-szamapHOro paloHa Bceraa OYAYT
IIOMHHTh 3TOT AeHb. CTosirno 6abre reTo. B ckeepe
nepep KMHOTeaTpom «MeuTa» AETH HTPaAM B Kasa-
KOB-Pa360HHNKOB. O4YepeAr mepea OBOIIHBKIMH Mara-
3VWHAMH HANOMUHAAM, YTO IOcCmeAM apOysel. Ila-
TPYABHAs! TPYIIIda TOABKO YTO OCTAHOBHMAA JAEKTPO-
MOGHAD, eXaBIIMH C HEAO3BOAEHHOH CKOPOCTBIO. B
3TOT MOMEHT Ha TOPHU30HTE MOSBHUANCEH TPHU cepebpH-
cThle TOYRU. OHKM DPOCAH, KaK BO3AYIIHEIE MIAPHKH,
KOTOpBIE HAAYBAae€T sIPMAPOYHBIN Toprosel. Bosayx
HAITOAHMACS OTAYIIATEABLHEIM BOoeM. BepToAers! nipo-
HECAMCH HAA CAMEBIMH KPBIIIaMH, 3aBUCAW Hap BHICOT-
HBIM 3AaHHEM AKAAEMHHM HAayK H IPH3EMAHMAKCHL Ha
acdarbTOBOM HAOIIAAKE Y BXOAA. Illaccu eme He Koc-
HYAOCH 3€MAH, @ H3 AIOKOB YJK€ IpHITaAM AIOAM, BO-
OPY>KeHHBIE aBTOMATaMH. BeproAeThl B3MBIAM H HC-
4Ye3AH TaK JKe HeOXHAAHHO, KaK IIOsABUAUCH. HacTa-
Ad THIINHE, HO HeHaAOAro. lIlyM BepTOAETOB cme-
HHACS CHDEHaMHU MHAMIICHCKHX aBTOMOGuAe#. Ilpo-
BUHUBIIWKCA BOAUTEAL 3AEKTPOMOOHAS He MOBEPHA
CBOMM TrAas3aM, KOrAd MHAUWIHOHED, CHAEBIIMI 34
PyA€M HAaTPYABHOM MAIIMHBLL, BAPYI BBEICKOYHMA W3
Hee, BTAIlIUA BHY TPb CBOETO KOAAETY, X CeKYHAY CIIy-
CTS MallMHA YHECAach, 3aBbIBasi M MHTAsl MasgKOM.
[ToTpsiceHHBIW HAPYIIUTEAb IPOBOXKAA €€ B3TASAOM,
TOKAa He TIOHSA, YTO €ro IIpaBa OCTAAUCh Y MHAHIIMO-
Hepa.

ITaTpyAbHBIE aBTOMOGUAY MEPEKPHIAH ITOAXOABI K
nromapn Haykm. Hawarace sBakyamms AKapeMuw,
PYKOBOAMA €10 npodeccop AHAa, 3aMECTHUTEAL aKa-
AeMnka Mauuyxa. MHoTHe nokuAaru Aa6opaTopun
B II€pYaTKaxX W PE3WHOBHIX (PapTyKaX, TaK H IPY3H-
AHMCH B @BTOOYCHI. HUKTO He 3apaBaA AWIIHUX BOTIPO-
COB: SICHO, MPOM30IIAO YTO-TO Y KACHOE.




ABTOGYCBI MEAAEHHO TPOTaAHCh, KOrAd Ha COCEA-
HEl yAWIE MOSBHAACh CTPaHHAs KOAOHHA: ABe MH-
AMIIEHCKHEe MAalllWHBI, IIeCTh O0€eTOHOMENIaAOK H ABa
6eroHoHacoca. OHa 3aTOPMO3HMAA y BXOAQ, U H3YyM-
A€HHBIE IMACCaXXKHUPHI IMOCAEAHEro aBToOyca yCIeAH
YBHAETH, KaK AIOAH B JKEATbIX KOMOMHE30HaxX TSAHYT
BHYTpb 3A8HHS TOACTble IIAAHTH. Bce 3Haau, 4ro
CEeAbBMOM MOA3EMHBIN 3Ta)X 3a6A0KHPOBaH, HO HUKTO
He IIpeAIIoAaraA, YTO BCe MOAXOAHI K HeMYy OGYAYT 3a-
6eTOHMPOBAHHI.

OcTancsl TOABKO OAMH OoAee MAM MeHee CBOOOA-
HEIH IyTh: maxta Audra. [Top KoOMaHAOBaHHEM
CBOEro KalnWTaHa X ABOMX B IITAaTCKOM AECAHTHHKH
3aKpenuAM KabuHY Ha II€PBOM 3Ta)ke M IO KaHaTaM
CIIyCTHAHKCH B IIAXTy, YTOOHI YKPENuTh HA €€ CTeHax
IIPOTHBOTAHKOBLIE MHMHBI. A@Ke OHM He 3HaAH, 4YTO
mpou3omAo. PaGoTa ciopuaack, 3a NoAdaca Bce 6bIA0
3aKOHYEHO.

AKapeMHUK Manuyx H OCTaAbHBIE PYKOBOAHTEAH
BCE ellle CYMTAAM OIlepanuio KapaHTuHOM. Huuero

! 0CcOOEHHOTrO — AaCTPOHABTOB, BII€PBbIE€ BBHICAAWBIIIHX-

Cd HA AyHe, TOJXe ITIOMENIAaAH B KaPAaHTHH.

Havaanch MONBITKA IIeperoBopos. Ho BCKOpe CTano

SICHO, 4TO jeAb CyIIecTB 3aKAI0YaAaCh B APYTOM.

CAOBO B3$IA MHHHCTD OOGOPOHBI:

— ToBapwuiy, He OCTaAOCh 6OABIIIE COMHEHHH, YTO
MBI CTOMM IIE€PEA AMIIOM OIIaCHOM arpeccHu. BoT po-
HeceHus u3 balikoHypa, XbIOCTOHA, Bymepsl, a TakXe
13 3amapHoeBpoImekckoro nentpa B Hunne. Kocmuue-
CKO€ TeAO BHE3eMHOIO NPOMCXOJKACHHS HaXOAHUTCS
Ha opbute HenTyHa. OHO 3aXBaTHAO Halll ABTOMATH-
YEeCKHH 30HA B BEAET C €ro NOMOMIBIO HellpePEIBHEIE
TpaHCASI WM. [IpHeM TeAEeCUTHAAOB OCYIIEeCTBASIETCS
KOMIIBLIOTEPAMH, KOTOPBIM ONACHOCTh He yIpOJKaer.
HMNHonAaHeTsHe IepepaloT FeHeTUYEeCKUH KOA, BBI3BI-
BAIOMNINH IMOYTH MTHOBEHHYIO TPAHC(GOPMALHIO YEAO-
BEUECKHUX OPraHm3MOB. VIx yMBIIIAEHHBIE H KOODAH-
HUPOBaHHEIE AEHCTBHS MOJXHO OAHO3HAYHO KBaAH-
GHUIMPOBATH KaK HanaAeHHe. BBl TOABKO YTO CABIIIA-
AHM AOHeceHHe reHepara ManWHBI O pe3yAbTaTax IIO-
IBITKA AWKBHAWPOBATH IPOTHBHUKA KAACCHYECKUMH
60eBbIMU CpepcTBaMH. AKapeMHK Manuyx BHEC HH-
TepecHOoe NPEAAO’KeHHEe, OHO IIPEACTaBASETCS OCy-
mecTBUMBLIM. VM HomAaHeTsiHe aTakyloT HAac C Io-
MOIIBLIO CBOErO KOAQ, IPOHUKAsI B YEAOBEYECKHH Op-
raHu3M 4depe3 oprasbl 3peHus. Ilcuxodusnororunye-
CKHMH MEXaHWU3M 3TOTO SIBACHHS ITOKA HEU3BECTeH. 3a-
TO HAM HM3BECTHO, YTO MX OPraHHM3M MeXaHWYeCKH
paHuM, MOA0GHO yeroBeyecKoMy. Ecam GBI KOMY-HH-
6yAb YAAQAOCh IPOHUKHYTh Yepe3 CO3AAHHOE HMHU CH-
AOBOE IIOA€, OH MOT Obl YHHYTOJXHTh Bpara, IpuMe-
HHB TPAAULIMOHHOE OPYJKHe, K IPUMePY OrHeCTPeAb-
HOe€...

— Paspenmre BOmpOC?

— Tlo)kaAyHCTa, TOBapHIL reHepan. .

— EcAH cTpeAOK ITOCMOTPUT Ha HEX, OH CaM IIpe-
Bparurcs B CymiecTBo?

— CoOBEepIIEHHO BEPHO,— MOATBEPAUA MHHHUCTD
o6oponbl.— HaM HYyJ>XeH CTpeAOK, KOTOPEHIM He MOr
6Bl Ha HUX IIOCMOTPETh. IHBIMH CAOBaMH, CACIIOH.

— Chaenown?

— 3TOT 4YEeAOBEK yiKe 3AeCh, TOBapHIH,— O0b-
SIBUA MHUHUCTP.— B 3Ty MuUHYTY OH GecepyeT € HOA-
KOBHHKOM SIpOAMMEKOM K3 roc6e30macHOCTH.

OH Ha’kaA Ha KAABHINY, X Ha 3KpaHaX MOHHUTOPOB
nosIBUACS KabuHeT SIpoArmMeka.
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— MB&I IpOBEPUAY HECKOABKO COT YEAOBEK, TOBa-
pui; Aavem. Dusudyecku Bbl MOATOTOBAEHBI Ay4Ile
Bcex. MBI 3HaeM, KaK OTelf BOCIMTHIBAA BaC, KaK yCH-
AEHHO TPEHHPOBAA. bAraroapaps HAINPS)KEHHOMY Tpe-
HUHIY BBI HECETe CBOM KPECT AydIle AI060ro CAEmoro
Ha cBeTe.

— U mosTOMY 4 AOAXKEH yOHBAaTB? — THXO CKa3aa
AaHei.

— MuHyYTKY, AaiTe MHE KOe-4TO pPaccKas3aTh,—
BO3pa3’HA IIOAKOBHMK SIDOAMMEK M KODOTKO IOBEAAA
O TPOWCIIEANIEM C TOH CaMOH MHMHYTHI, KorAa Cy-
INEeCTBa 3aBAAAEAH «3apel-6» M OCYIIECTBHAH CBOIO
CMEpPTOHOCHYIO TPaHCASIHIO.

AIOAY 3a AAMHHBIM CTOAOM COCPEAOTOYEHHO CAe-
AFAH 3@ Pa3roBOpoM. MUHHCTD IPUTAYIIHA 3BYK.

— ToBapuiy, B AQHHBIH MOMEHT 51 HE BUJKY HHOTO
pemeHus. AxapeM¥MK Manuyx npeaynpeXXAaer, 4To
CylecTBa MOTYT CHSITh 3aLIUTHOE ITOA€ B AIOGOM MO-
MeHT. OHH, BUAUMO, JKAYT, IIOKa KTO-HUOYAD HE IIPHU-
A€T K HHM, YTOOBL.. MPEeBpaTUTb €r0 B COIO3HHUKA,
mouuMaere? I'eHeTnyeckasa nHpoOpPManus — HX TAAB-
Hoe opyxue. Mix Bcero cemepo, M MOKa OHM He pe-
HIAIOTCA HAMaAaTh. AKapeMuK Manuyx yOeXaAeH, 4TO
OHHM, OGPAa3HO rOBOPSHA, OTKPOIOT HAIIEMY YEAOBEKY.
To ecTs BOyCTAT ero Ha 3Tax.

—! A ecAm aKapAeMHK omrubaercsi?

— Torpa 6yAeM JXKAQTh, @ B CAydae He06XOAHMO-
CTH... MPUMEHNM HETPapAULUOHHEIE CPEACTBA.

OH IIOBEPHYA PETyASITOP, ¥ B KOMHATe 3a3BydaA
TOAOC ITOAKOBHHKAa!

— VYueHble HONBLITAAMCh YCTAHOBHTH KOHTAaKT, HO
6esycnemno. Her coMHeHHMH, YTO HHOIIAGHETSIHE,
Ha3bBaeMble HaMu «CymiecTBa», HNONBLITAIOTCS BCKO-
PE OBAAAETH BCEeH NAAHETOH. JTO HEeCABIXaHHas
OTMACHOCTh: He BOMHA B NPSIMOM CMBICAE, & CKOpee
3apa’keHHe, 0 CPABHEHMUIO C KOTOPHIM 3MHUAEMHS 4y-
MEI — AETCKasi UIpyLiKa. Mbl MPUBLIKAK K TOMY, 9TO
nHbEKKST IIEPEeHOCHTCS IO BO3AYXY, BOAE, 4epes
TIPOAYKTHI, HEIIOCPEACTBEHHEIM KOHTAKT C GOABHEIM.
Ho 3Ta 3apa3a — ocobasi, oHa HepeAadeTcsl OpraHaMu
3peHHsi. B HHQOPMALMOHHOM IIEHTPE B KPUTHIECKHM
MOMEHT OBIAO BOCEMB YenroBek. CeMepo 3apasHAMCH,
OAHH H36€sKan 3TOro, OKa3aBIIMCh BHE ONMACHOR 30HEI.
BoceMOM-TO M COOBIHWA O CAYYHMBIIEMCH H CyMeA
yOuTE OAHOTO U3 HHX.

— Y6uTh! — BOCKAMKHYA AaHell.

— Aa. He pAymMatite, uTo TaM GOABHBIE AIOAH. OTO
yxe He Awpu! Bmecro Aropelt TaM Temephb oHu, Cy-
mecTBa! Vicrounuk Hame rubeau! AOCTaTOTHO MEAD-
KOM IIOCMOTPETh Ha HHX, U caM IpeBpaTuiibcsa B Cy-
uectBo. [Tonnmaere? EcAM XOTh OAMH U3 HUX BRIHAET
M3 3AaHHUs, HAYHETCS LelHasd Peaknusd. 3a KOPOTKoe
BPEMSI Y€AOBEUeCTBO GyAEeT yHHYTOXeHO. BoT noge-
MYy MEI TaK Hy)XKApaeMcs B Bac. ECAH BBl OTKaXeTeCh...

— Y10 TorAa?

— HaunyTtcs HOBBIE AEHMCTBHSI C UCIOAB30OBAaHHEM
BCEX BMAOB OpysKHs. Bcex, Maprtua! B xop moiaer
BCE, YeM DACIIOAaraeT apMusl.

— TlonnMaro...— 3apayMuuBo nponsHec Aanent. On
CHSIA 3€EPKaABHBIE OYKH ¥ IIOTEP IIOKPACHEeBIlne TAa3-
HBLIE BIIAAMHEL

— Bame HecuacTbe — CAEGACTBHe BOMHEL, Map-
THH,— CKa3aA MOAKOBHHK.— BEI XOTHUTe, YTOOLI ellle
HEPOAUBIINECS AETH Da3AEAMAW Bailfy CyAnOy?

— Mo orteln...— HadaA OBIAO AaHeIl, HO TOAKOB-
HUK HE AAA €MY AOTOBOPHTE:

— Bamr orer; BoeBaa! OH 6bIA BpauOM, HO BOGHHBIM

BpayoM, nmoummTe xXe 370! OH 3HaA, Ha YbeH CTOPOHE
BOIOET, pa3bupanrcs B cOOBITHSX, GLIA YOEXAEH B
IIPaBOTE TEX, KOMY IIOMOTaA.

— Ho ecau... s He cMory?

— Tak BbI COTAACHBI?

— OrTBerbTe MHE!

— Brl cmoxeTte, MapTuH,— cKasaA [MOAKOBHUK U
BCTaA.

YUyTkae MHMKPOMOHBI BOCIPOHU3BOAUAM 3BYyK Ha-
CTOABKO TOYHO, 9YTO CO3AaBaAOCh BIIeYaTAEHHE, GYA-
TO PasroBOP IPOUCXOAHUT 3A€Ch, B mTabe. M Bce-Taku
3TH ABOE€ OBIAM GECKOHEYHO AAAEKH OT OCTAaABbHBIX.

— Bul coraacubl, ToBapum AaHem? Twl caeraenn
3T0, MapTun?

— JAa,— Impo3ByYaAa OTBET.

MunucTp 0OAerYeHHO B3AOXHYA. 3a CTOAOM 3ally-
MEAH,

— Moaoper,— cKasaA KTO-TO.

— IloMemeHne NOATOTOBAEHO? — CIIPOCHA MH-
HUCTP.

— Tak ToyHO. TPEHUPOBKM MOJXKHO HAYMHATH He-
MEAAEHHO. :

— XOopomIo,— CKa3aA MHHHCTD U CHSA TeredoOH-

HYIO TPYyOKYy.

— Tak, Tak, nonan! Orauuno, Maptua! CMeHH Ma-
ra3uH. [IpekpacHO, Thl yAydYIMA BpeMs Ha 1,3 ceKkyH-
ABL.

VHCTPpYKTOP CKAOHUACS Hajp MOHHTOPOM, CXXHMas
B pyKe MHKpPO(QOH. Terekamepa ObIra IIOABEIIEHA
II0A IMOTOAKOM IIPOCTOPHOr'O THPAa, Ha KOPOTKOE Bpe-
MsI Iepe06OPYAOBAHHOTO B TOYHYIO KOIIHIO CEABMO-
Tro 3TaXka. AepeBsHHbIE MaKEeThl KOHTPOABLHBIX IIPH-
60pOB, MOHUTOPOB, MyAbTOB... Ha cTeHe 6hIA 0603Ha-
4eH 3KpaH, yepe3 KOTOpbiM CyIljecTBa NPOHUKAU B
Ham Mup. [IpocTod 4epHEINM NPSIMOYTOABHUK Ha 6e-
TOHHOM CTeHe.’

MapTuH AaHell CTOSA IOCPEAWHE IIOMELIEHUS B
KOBOOMCKOM CTOMKE, HU3KO AeprKa Kapabun. Kpyrom
BaASIAMCh OIIPOKHMHYTass MeOEeAb, SIIUKH, TPSIKH, Be-
peBkH. Koe-TAe cO CTAABHBIX KOHCOAEM CBHCAAHM CETH.
CeMb MaHEKEHOB B POCT YeAOBEKa CTOSIAM IIMPOKUM
HENIPAaBUABHBIM IOAYKPyroM. HeoXXupaHHO HIEBEAB-
HYACSI OAMH U3 HHX, IOMEeYeHHBbIM OoAbmION Geaoi
TPOMKOMH.

MapTUH MOAHHMEHOCHO 'OGEPHYACS M BBICTPEAHA.
Ha ronoBe MaHekeHa 3aroperach KpacHasi AaMIIOu-
Ka — nomapanue. TyT jXKe 3alI€eBEeAHMANCH EAMHUIIA U
1IecTepKa. 3aTpeljaAd BBICTPEAHI.

— Kak pAena?

— OTAHMYHO, TOBApHIl] IOAKOBHHK. Y IapHS (QeHo-
MeHaAbHasl OPHEHTAIlus.

TTOAKOBHUK CeA PSIAOM C HHCTPYKTOPOM H 3aKYPHUA
CHTapery. :

— HeysXeAn OH — KacKajpep aBTOPOAEO0? — CIIPO-

CHA HMHCTPYKTOD.
. — AeNCTBUTEABHO, BepUTCA C TPyAOM. Ho 3T0 Tak.
Ero oren TpeHupOBaA IIapHS C AETCTBa. lemepn y
AaHellla yHUKAABHBIM CAYX, BEAMKOAENHASs IIPOCT-
PAHCTBEHHas NaMsaTh... OH TOBOPHT, IECTOE YyBCTBO.
WBTYyHIMS MAM 9TO-TO B 3TQOM POAE.

— Tak 4To eMy raasa BPOAE HH K 4eMY,— 3aKAIO-
YUA HHCTPYKTOpP. Y1 cKOMaHAOBaA B MUKPOQOH: —
ITepepriB! ITare MUHYT OTABIXa. MapTuH!

JaHeIl HanmpaBHUACS K BBIXOAY. [TOAKOBHHKY OCTa-
BaAOCh AHWIIb YAUBASTBCS, KaK AOBKO OOGXOAHUT OH
nepeBepHyThIE CTYyAbs. CAeno¥ 3alIOMHUA MX pacHo-

Ao>xeHMe. TOABKO CeTh Ha MrHOBeHHE cOHmhaa ero c
TOAKY. OH KOCHYACS ee AMI[OM, CPa3y )Xe OTCKOYHA U
YBEPEHHO ABUHYACSH TyAQ, TAE€ IIYTh OBIA CBOGOAEH.

IToAKOBHUK BBIIIEA B pa3AeBanKy. MaptuHa Aa-
Hellla O)KuAara HeGoabllas rpynmna AloAeH. AaHemr
pactepsircsi. HeyBepeHHO yABIGasiCh, OH TOBOPaYUBaA
TOAOBYy M3 CTOPOHHI' B CTOPOHY, CTapasiCb YAOBHUTH
3HaKOMBIA TOAOC.

— 51 3pech, MapTuH! — BOCKAMKHYA IOAKOBHEK,
npobupasick K HeMy. V1 BADYT HOCABINAACS KEHCKUU
KPHK:

— BorT TBI TAe! Y6uitnal..

JaHell 3aCThIA KaK BKOIIAaHHBIW. HeCKOABKO 4ero-
BeK IIOACKOYHAO K pa3bspeHHOH >xeHmuHe. Ee yBe-
AH C TPYAOM.

— MapTyH,— DOAKOBHHMK YCIIOKAWBAIOMIE IIOXAO-
MaA ero mno mnredy,— He obpamnjayi BHHMAaHHUS. JTO
HecyacTHas >keHmuHa. )KeHa Mmucap>ka, OAHOTO Hu3
TeX, KTO GBIA BHH3Y.

— Ho...

— BoT umenHno, MapTus. Ee My>X MepTB, HO OHa He
B COCTOSIHUM HOHSTH 3TO. E¥ KakeTcs, OH 3a00AeA U
MOJKET BbI3AOpPOBeTh. Ocna, KOpPh W IPOKas3a TOXe
YPOAYIOT AIOAEH, HO HUKTO HE MMeeT NpaBa youBaTh
6oabHBEIX. HO Mucapx-to He 60oaeH! CymiecTBo you-
AO, YHHYTOXXHUAO Mucapika, 4TO6HI U3 ero opraHu3Ma
CO3AaTh CBOM COOGCTBEHHBIH!

HuKTO M3 NpHCYTCTBYIOMUX He BMEIIMBAACS. Mu-
HHUCTP AOBEPHA TIOAKOBHHUKY SIDOAMMEKY AHYHBIA
KOHTAaKT C AaHeIleM, ¥ BCe IPH3HABAAH €roO IPUBHUAE-
THIO.

— IlepepnB okOH4YeH. ToBapumy AaHell, NPHCTY-
nanTe K TPEHUPOBKEe,— Pa3paAcsl TOAOC HHCTPYKTO-
pa.

W3 yCUAUTEeAS CABHOIIAAUCH BHICTPEABI, HO IIOAKOB-
HUKY Ka3aAoCh, YTO ABUJKEHHsI MapTHHa yXe He Tak
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Esrennn ABrIYCTUHOBMY,
MexaHuk obbeguHeHus
Kapenpbsibnpom
rMypmaHck

lMpouutae cratbio MHIKeHepa
I. Aumucumosa «Tpyauch; npuboitl»
(«TM» Ne 3 3a 1985 rog), s 3auHTe-
pecoBancs BONHOBbIMM 3NEKTPOCTaH-
UMMM M nepBbiM aenom obpatuncs
B NateHTHyto 6ubnuorexy. Tam Haw-
NOCb BENIMKOE MHOXECTBO ONMCAaHMM
YCTPOWCTB, MpeAHa3HaYeHHbIX Ans
npeobpazoBaHms 3HEPrMU MOPCKMUX
BONH B 3nekTpuyeckyto. Mpu atom
Gonblias 4acTtb MXx Npuxogunach Ha
nocneaHee pecsatunetve. O6Hapy-
KMNIOCb M ewe oaHo obcTosTenscT-
BO — MOYTM BCE MNPOEKTbl MOXHO
6b110 YCNOBHO pa3fennTb Ha TPMU Ka-
TEropuMnM B COOTBETCTBMM CO CMOCO-
60om npeobpazosaHus 3Hepruu. A
MMEHHO — Ha [ABYXCTyrneHuartble,
NPOMENYTOUHbIE M HEMOCPEeACTBEH-
Hble.

B nepsom cnyuae B arperate nog
BO3/1eMCTBMEM BOMH CO3JaeTcs no-
BblLUEHHOE JaBneHue BO3AyXa MIM
BOAbl, KOTOPOE M 3acTasnser pabo-
Tatb reHeparop. Bropas pasHosua-
HOCTb npeobpasosBatenen 3HEPruu
ornuuaercsa Bbicokum KM, Ho 3to
HECOMHEHHOE AOCTOMHCTBO «Cbepa-
eTCA» COXHOCTBIO KOHCTPYKLMM.
Mo3ToMy MHIKEHepbl monaraloT, 4TO
uenecoobpasHen NPUMMEHSTb ynpo-
LWLEHHYIO, «kHEMNOCPEeCTBEHHYIO» CXe-
My npeobpasosatens («soga — pa-
60ounii opraH — renepaTop»), no Ko-
TOPOM, KCTaTH, M BbiNONHEeHo 6onb-
LMHCTBO MPOEKTOB.

Kak u13BECTHO, AMHAMO-MaLLMHbBI
NEepBOM 3NEKTPOCTaHUMM, NOCTPOEH-
Hoi B 1882 roapy, npusogunuce B

-

AEeWCTBME MapOBLIMM MNOPLUHEBbLIMM
mawmHamu. lMopwHu, HO B HHOM
KayecTse, MPUMEHMNMU U aBTOPbI NPO-
€KTa NNaBaloLLero arperara, Ha KoTo-
peit 6bina nogaHa 3asiska Bo MpaH-
umm N2 2309734 (puc. 1). O cocTomuT
M3 Lernu LAPHUPHO COEAMHEHHbIX
BHM3y nonnaBkoB. B BepxHen uacTtu
Ka»AO0r0 M3 HUX ONATb-TAKM LUAPHUP-
HO KPEMMTCS LUTOK C MOPLUHEM, KO-
TOPbIM BXOAMT B LUAUHAP, CMOHTUPO-
BaHHbLIX Ha coOCeAHEM nonnaske.
MokauuBasicb Ha BOMHAaX, MNOPLUHM
PaBHOMEPHO XOA AT TyAa-cloAaa, 3aca-
CblBasi B LMAMHAPLI BO3AYX MNKM BOAY,
M Noa AaBneHWMEM MOAAIOT B LUAAHT,
BeAYyLLMH K TYypbuHe 3nekTporeHepa-

Topa.
Tor ke npuHUMN uncnonb3osanu
aHrNMHUCKMe cneumanuctbl (3asBka

Ne 1473428, puc. 3), npasaa, orpa-
HUUYMBLUMCb ABYMS MONNABKAMM, TOY-
Hee, [ABYMS CEKLUMSAMU «pa3pe3aH-
HOM» BAONbL Bapiku, ycTaHOBNEHHOM
y 6epera Ha «mepTBOM sKOpe».
Ha opHoM cekummn noataxHo pacno-
naratoTcs UMAMHAPBLI C MNOPLUHAMM,
LUTOKM KOTOPbIX LUAPHUPHO CBS3aHbl
C ApPYroi nonosmHoW cygHa. Pacxo-
Afcb W cbnukasice npu  Kauke,
cekuumu 3actasnstor paborate 3T
«Hacocbl», NoAatoLWMe K ruapoTypbu-
He BOAY MOA AABNEHUEM.

UHoe nnascpeacTso NPMMEHUNM B
KayecTBe HOCMTEns reHepaTtopa 3a-
NafiHOrepMaHckmue uHkeHepsl (na-
TeHT N2 2505290, puc. 9). 310 cko-
pee nnoTuk, TaKXKe NOCTABNEHHbIN
Ha skopb 6nu3 6epera, Tonbko skop-
HbIM KaHaT HaxoQMTCS He B chneLm-
anbHOM SLLMKE, @ HAMOTaH Ha noja-

npyxumHeHHbin 6apabaH, ocb KoTO-

pOro cBs3aHa C OCblO reHeparopa.
Mnotuk, nogHuMasnch Ha BonHax, Ha-
TArMBAET TPOC, M TOT PACKPY YMBAETCS

nog A€MCTBMEM NPYMHHBI B NP OTHBO-
NONOXHOM HanpasneHuu u Bbibupaer
Tpoc. Tak, BpalLascb TO B OfHY, TO B
Apyryto ctopoHy, 6apabaH 3acrasns-
eT TPYAMTbCA reHeparop.

Bnpouem, ppyrue cneumanuctsl
®PT obownuce 6es sikops M KaHa-
toB (marent No 2529759, puc. 10),
ynakoBas reHeparop B KPYrfibid no-
nnasok. Ot Hero B rnybuHy yxoaut
Ban ¢ BMHTOM Ha koHue. Korga no-
NNaBoOK KA4YaETCSH HA BOMHAX, BMHT,
BCTpe4asi CONPOTUBNEHME BOAbI NPM
ABMXKEHUM M BBEPX W BHW3, BPALLAET-
csl, nepeAaBas KPYTALWMA MOMEHT
poTtopy reHepartopa. K coxanenuto,
aBTOpbLI HE yKa3anu, kakum obpazom
«lWapHUK» yaepuTcs Ha mecte Bes
SKOPS M LUBAPTOBBIX...

Bo3amorxHo, noatomy paspaborum-
KW [PYrOW BOSIHOBOM 3NEKTPOCTaH-
unm (DpaHums, sasska No 2319785,
puc. 11) usbpanu 6onee npoctoe
pewenune. lMpepctasbTe nnowagky
Ha cBasx, Ha nanybe KOTOpo# crosT
MAacCHBHbIE KaTYLIKK MHAYKTMBHOCTM.
BHYyTpM HMX BEpPTUKAnNbHbIE MarHWT-
Hble CTEPIKHM, «ONWPAIOLLMECS» Ha
NOnnasKkM, KOTOPble PaBHOMEPHO
NOABCMNLIBAIOT M OMNYCKAOTCH Ha
BonHax. CTonb e PaBHOMEPHO XO-
ASAT M CTEPIKHM B KaTyLuKax, BO36yx-
Aas B HUX 3NEKTPOABMKYLLYIO CUIY.

BeptukanbHuie npeobpasosarenu
3HEPrMU MOPCKMX BONH MPEAYCMOT-
peHbi M nateHtom CLUA Ne 4001597
(pmc. 2). CornacHo eMy Ha AHe Mo-
ps, B npuboiHOM nonoce, ycTaHas-
nuBalOTCA nopluHesble Hacockl. K
BEPXHMM KOHLLAM MX LUTOKOB nNpupe-
nasbl nnuTel. FTMapocTatMueckoe pas-
nexue, obpasyemoe npoberatouen
BOJIHOM, MOOYEPEAHO BXMMAET MX
BMECTE C NOPLWHAMMU B LUAMHAPSI, U
M3 HMX B LUNAHT rMAPOTYPOUHBLI He-

NPepbLIBHO NOCTYMAeT NoA AaBneHM-
eM Bofaa; «oTpaborasline» e nnuThl
NOAHMMAIOTCS NPYXHUHOM.

Mo ppyromy nartenty CLUA
Ne 3989951 ponb uMnMHAPOB € NopLu-
HSMM OTBEAEHAa ANMHHOM, 3NacTHu-
HoW Tpybe-kamepe, kak 6bl nopse-
weHHoH Hap aHom (puc. 4). Owa
pasjeneHa neperopogKamMM Ha OT-
CEeKM, KaXKAblM CBS3aH OTBOAHbLIM
BO3/yXOBOAOM UYEpEe3 KianaHHbIM
y3en ¢ NponoXeHHbIM Ha AHe Tpy6o-
npoBogoMm. lNMox BosgencTeuem rug-
POCTAaTMUECKOro AAaBNEHWS BONH OT-
CEeKM NMOoOoYEpPEenHO CIKMMAIOTCS, BO3-
AYX M3 HUX YEPE3 HEBO3BPATHbIE KNa-
naHbl NOCTYNaeT B MAarMcTpanbHyo
NUHKIO, BEAYLLYIO K MHEBMOTYpbuHe
reHepatopa. Korga e BonHa npoii-
AET, OTCEK pacnpsamnsercs, BCacbiBas
ovepeHYyo NOpLMIO BO3AYXa U3 TPY-
6onpoBopaa, BbiBEAEHHOrO Ha Beper.

Moxoxe ycTpoeH Takxe nopson-
HbIW arperart, ONMCaHHbIX BO (paH-
uy3ckom 3asske N2 2289763 (puc. 5).
OH cocTOMT M3 ABYX YANMHEHHbIX
Kamep, 3ay)KEeHHbIe KOHLbl KOTOPbIX
COCTbIKOBaHbI C Kpyrnbim 6okcom,
B KOTOPOM HaXOAMTCS rMAPOTYp6K-
Ha. MepHO 6eXxMT BONHA 3a BONHOM,
HarHetas BoAy B 6HokoBble kamepsl
(oHa BnMBaeTcs yepes HEBO3BPATHbIE
KnanaHbl), kotopas BblbpacbiBaetcs
M3 conen TO C OAHOW, TO C APYroMn
CTOPOHbI Ha NIONATKK rMAPOTYPEUHBI.

CucrteMon KnanaHoOB OCHALLEHa M
MnaBatoLLask BONHOBAS 3NEKTPOCTAH-
LMS, BOT YK€ HECKONbKO NeT feMncT-
sytowas B SAnoHum (puc. 6). Ona
npeacrasnser coboi cyaHO € U30nK-
POBaHHLIMM OTCekamM, HO 6e3 aHM-
wa. BonHa, ceobogHo npoberas no
OTCEeKaM, NOOYEPEefHO CXHMMAaeT B
HMX BO3AYX, M TOT NO KnanaHam
nepenyckaetcs K nHesMOTypbuHe
reHeparopa. A 3anac BO3ayxa B oTce-
Kax MOMONHSETCs 4Yepes BCaChlBAlO-
WMe Knanawbl.

..ObuwienzsectHo, UTO MoOpcKas

BonHa HauMbonee cunbHa y bepera.
Ho tam oHa nonycty pactpauusaer
MOLLb, KPYLUA CKasbl MAKW BbINM3bIBas
nnskn. Tak nouemy 6bi npubolo He
norpyamtbcss Ha 6naro niogen? —
3a/lyManucb OAHAXKAbl 3HEPreTUKM,
M BCKOpPE MOSIBUAMCb MPOEKTbl chne-
uManbHblX, NPMBOMHLIX 3anekTpo-
ctaHumni. K HUM oTHocuTCS 1 ycTpoii-
CTBO, OMMCaHHOe B nareHte Pl
Ne 2531652 (puc. 12). 1o cykmsato-
wascs keepxy 6etoHHas kamepa,
BCTpoeHHass B b6eper. BpbiBasice B
HWXHEE MPOCTOPHOE OTBEpCTHe,
BONHA CXKMMAaeT - BO3AYX B Kamepe
M nopaer ero B NHEBMOTYPOMHHBIN
orcek. [MopobHbIM pelueHnem Boc-
Nnonb30OBaNMCb M AMEPMKAHCKME MH-
eHeps! (natent CLUA No 3983404,
puc. 13), passe uTo 3acTtasunu BONHy
B3MbIBATb MO HAK/NOHHOM HapY»HOM
cTeHke, 4TObbI OHa yaapsna no no-
nacrtsm ruapotypbuHbl. A 3atem Bo-
Aa YCTPEMNSETCs BHU3, K MOPIO, NO
0cobOMy BHYTPEHHEeMY CTOKY, no-
NyTHO eLle pa3 NOATaNKMBAS rMAPO-
TypbuHy. OpHa M3 TakMX CTaHUMM
yxe paboraer Ha KanMpOPHUHACKOM
nobepexese.

A 4TO e B 3TOM OTHOLWIEHHM
AeNnanocb B HalleMW CTpaHe, ecnu He
cuutate paspabotok, o koTopbIx B
nocnegHue rogsl coobuiana Hawa ne-
yarb?

Y Hac pabortbl Hag BONHOBLIMM
3MEKTPOCTAHUMSMM HAYaNUCb elle B
30-x ropgax. Hago ckasartb, uto cosert-
CKHe MHIKEeHEepbl cO34anu Toraa npo-
€KTbl, UAeM MHOIMX M3 KOTOPbIX HM-
4yTb He ycTapenw.

Tak, B 1938 roagy usobpervarens
B. C. CupopeHko nonyuun
a. c. N2 72103 Ha rugpaenuueckoe
yctponcteo (puc. 14) B Buge ynnu-
HEHHOro, CNMPaneBMAHOro, MONYyMo-
rPY>XEHHOro POTOPa, PAacnoNOMKeH-
Horo nog yrnom 45° k Haberaowmm
BONHAM M BPALLAIOLLEroCs MOA MX
Bosaenctemem. Kpyrawmih moment

Ha Ban reHeparopa gomkeH 6bin ne-
PenaBatbCs C MOMOLLIO CHCTEMBI
NPMBOAHLIX PEMHEMN, NPUTOM 3ne-
MEHTbI TPAHCMMCCHMM PACcMONarannch
Ha MOHTOHE, PSAOM C poTtopom. M
BOT cnycts 36 netr amepukaHey,
[x. Jlenaip npepnoxun akcneptam
aHasNorMyHbLIM BapMaHT npeobpaso-
BaTenss 3HEPrMM MOPCKMX BONH
(natent CLLA Ne 3818704, puc. 15).
M'B Hem pabounm OpPraHoM CRyMMT
NONynoOrpyeHHbIH, CNMPANEeBUAHbIN
potop. Tonbko pacnonoxeH oH rMep-
neHaukynspHo Haberaowmm Bon-
HaMm, NPU 3TOM OJMH €ro KOHeL, kpe-
NUTCA Ha MNOALUMNHMKE K HEMOABWK-
HOMY KPOHLUTEMHY, @ ApPYroM — K
reHeparopy.

Tem ke nytem, HO Kyaa Gonee
OPMIMHAanNbHLIM, MOLLUM M COBETCKME
cneumanmctel, kotopbim B 1982 rogy
Bbiganu a. c. No 901608 Ha npoekT
«BonHoBOM 3HepreTuMueckoW ycra-
HoBku» (puc. 16). U 3pecb paboumit
opraH — cnupanesMaHbId, Nonyno-
rPY)XEHHbIM POTOP, NPMYEM €ro Liar
paseH AnuHe ObbluHbIX ANS AaHHOMN
aKBATOPWM BONH, & AMAaMeTP COOT-
BETCTBYET MX BbiCOTe — 3TMM obec-
neumsaetcs ebicokun KI/[ arperara.
Potop npotsHyT mexay nycrorensi-
My BaliHamK ¢ npopessmu. BHyTpu
6onbLWON NnaBaeT MOHTOH C reHe-
patopoM, @ B Manoi — MomnnasokK.
K koHuam potopa npukpenneHsi
weku. OgHa BXOAMT B ONOPY Nnonnas-
Ka, [Apyras ><e CBsA3aHa C Banom
reHepaTtopa. CornacHo 3akoHy coob-
LLAIOLUMXCS COCYAOB YPOBEHb BOAbI
B 6awHsax Bcerga opmHakos, Gnaro-
[aps uYemy OCb BpallEHWs pPOTOpa
HeM3MeHHa. 3ameTMM, 4YTO aBTOPbI
npoeKkTa npeanaraldT pasmellatb
TaKue YCTPOMCTBA B nape C «BeTps-
Kamu», ytobbl m3bexmats nepeboes
B 3HeprocHabkeHun u3-3a norogwl.

MHe poBenock 03HaKOMMTbLCS € ca-
MbIMM Pa3NUYHbIMU MPOEKTAMMK BOJ-
HOBbIX 3MEKTPOCTAHLUMH, NPOEKTaMM

YBEpEeHHHI, Kak npexAe. OH 06paTHUACS K HHCTPYKTO-
py: ;

Onepanus 3aBTpa yTpoM. Kak Thl cuuTaewsb, OH
B opme?

— UYepecuyp Bce AAS HEro HEOXXHMAAHHO,— OTBE-
TUA WHCTPYKTOP.— MBI ero caerka nepeTpeHupOBa-
Au. Tlopa 3akaHuyuBaTh. TabGAETKY YCIIOKOHWTEABHO-
TO — U AOMOM, CHaTh.

— YMep akapeMuK Manuyx,— COOGIIHA MHUHHUCTP.

Ynenpl mTaba onepanud MOAYa MEPEAUCTHIBAAK
6yMary, pa3sroKeHHbIe Ha CTOAe. MOHOTOHHO JKYXK-
JKaAW KOHAUIMOHEDEL V3 KOpuAOpa AOHEecCs 4et-To
cmex. C yAHIIBI IOCABIIAACS Pe3KUH CUTHAA SAEKTPO-
MOGHASL.

— CkoporeyHas popMa paka HEM3BECTHOM AO CHX
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IOp Pa3HOBHUAHOCTH,— IIPOAOAIKAA MMHHUCTP 060po-
HbL.— BCKpHITHE ellle He 3aKOHYEHO, HO yXe 0OHapy-
KeHbl MeTacTa3bl B MO3ry M OpraHax HEpPBHOM CH-
creMsl ITpodeccop Kouab npuaep>KuBaeTcsi MHEHUS,
yTo Manuyx norub u3-3a Toro, 4To BuaAeA CyiiecTs Ha
TeAed3KpaHe.

— EcAu g mpaBHABHO IIOHSIAQ, KaYyeCTBO IpHeMa
66100 HU3KHUM, U CymecTsaM He yAaAOCh TpaHCGOp-
mupoBaTh Manuyxa. CAHIIKOM Y3KHM KaHaA, IAIOC
myMoBble moMexu. VIM ypAaroch nmepepaTh AO3y HH-
dopManuy, CIOCOOHYIO AMIIL YaCTHYHO Pa3AO’KHTh
opraHu3dM Manuyxa,— IPOroBOpUAA >KEHIIWHA, Ha-
3HaYeHHas B MITab 110 peKoOMeHAauu MUHHCTepCTBa
HAyYHBIX HCCAEAOBAHHH.

— BBl NpPaBUABHO NOHSIAM,— OTpPe3aA MHHHUCTD.

Y Hero caerka pApokaau pyku. OH O4eHb yCTaA, ero

KAOHHAO B COH. 3a OKHOM CTOsIAa HOYb. ['OpoA MUPHO
CIIaA, BECh TOPOA, 3@ UCKAIOYEHUEM IOr0-3alapHOTro
pParoHa, TAe IPOAOAIKAAACE dBaKyanusi. YTO cKa3aAHu
AtopAsiM? Kak OHH oTpearsmpoBanu? 3aBTpa yTPOM
NIPOBEPIO. 3aBTPa YTPOM... 3aKOHUYHTCSI AM BCE 3aBTPa
yTpoM? Au60 AaHell BLITOAHHUT 3ajpaHue, Au6o... U g
AOAXKEH OTAAThL nmpuka3! CHOBa M CHOBa BO3BpAlllaA-
Csl MUHHCTP B MBICASIX K 3TOMY OOCTOSITEABCTBY : IIPH-
Ka3 AOAXEH OyAeT OTAATh MMEHHO OH.

— Aa, BBl IPaBUABHO IOHSIAM,— IOMOAYAB, IIO-
BTOPHA OH.— HeckoAbKO IOMOLIHUKOB Manuyxa Ha-
XOASTCSI B KDUTHYECKOM COCTOSIHHH. BCcero BEIIBAEHO
IIECTBAECAT BOCEMb CAYYaeB IICHXO(PHU3MOAOTHUE-
CKHMX OTKAOHEHHH y HaC M Ha APYTMX KOHTPOABHBIX
NYHKTaX. K cyacThio, OHM MMEAH AeAO AMIIL C Mar-
HUTHOH 3aIKChIO IIepeAayy, KOTOPYIO BUAeA Manuyx.

Bce mopa>keHHBIE HAaXOASITCS B KapaHTHHE, IIOA IIPHU-
CMOTPOM TIDYHIBEI AOOGPOBOABLEB. MEHSI AHMYHO 3TO
OKOHYATeAbHO YO6EeAMAO B IPaBUABHOCTH PeIIeHHUS
OTKa3aThCsi OT BOOPY’)XKEHHOH AaTaK#. /A ECaHTHHKH,
BO3MOJXXHO, YHHUYTOXHUAU OBl HECKOABKHX CymiecTs,
HO npu 3TOM TpaHChOPMHUPOBAAHUCH (031
caMu.

— TIloapcumTan KTO-HHOYAB, CKOABKO IOTpebyerT-
Cs1 BDEMEHU AASI IPEBPAIEHUsT BCETO HACEAEHHS TIAA-
HETHI?

— MHeHus pacxopsTcs...— MUHUCTD yCTaAO IPO-
BEA PYKOH IO TAA3aM U THXO A0GaBHA: — Apy3bs
Mou, mopymaeMm o Maptune Aanemne. [ToxkeraeM emy
CIIOKOMHOM HOuwu!

(OkonuaHue caegyer)
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| NPOCTBIMM M CNOXHBIMM, YAAaYHBLIMM
|  HeT, a TO u nonpocTy 3abaBHbIMK.
" K npumepy,

nareHrosegam PPl
oAHaXAbI NPMLUNOCL OLEHMBATL YCT-
poicTeo, npeacrasnsiouiee coboil
camyto OBLIYHYIO Lienb C IONaTKamH,
BbITSHYTYl0o OT Bepera Tak, uto ee
HW)KHSS BETBb KAacaeTcs NOBEPXHOCTH
mops. Astop cuutan: Haberailowme
BOJNIHbI HENPEMEHHO PacKpyTAT ee
HaCTONbKO CMAbLHO, YTO OHa Heno-
CPeACTBEHHO NpuBEeAeT B AeHcTBue
anekTporeHepaTtop. Becbma cnopHas
MbICNb, TEM HE MeHee YyMenbly

| sbipanu natent Ne 2555120 (puc. 7).

AOBO.ﬂbHO SKCTPAaBaraHTHoO BbIrns-

| auT npeobpasoBarenb 3HEPruM BOJH,
|| ONMCaHHbLIA B

3asske MpaHuumn
Ne 2289761 (puc. 8). 3to nogsoaHoe
KONEeCcO, OCHALWEHHOe ANUHHbIMK,
NPSIMbIMK IONACTAMM C KOHUHECKMMHM
oteepcTusmmu. OHO pomkHO 6bino
NOCTOSIHHO BPALLATLCA MOA BO3AEeH-
cTBuem Haberatouiux BOnH M cospa-
BAEMOro MMM MAPOCTATMHECKOro
Aasneruns (Co CTOPOHBbI UX AEHCTBMA

| AMameTp OTBEPCTMM MEHbLUE, a NOTOo-

My pabouas noBepxHOCTb NONacT
6onbwe). Ha gene sce okasanocs He
Tak NPoOCTO...

...B nocnegHue roasi cneumManmcTel
BCe yawie NorosapmsaloT 06 3kono-
rMUYECKM UYMCTbIX reHepaTopax 3Hep-
rum. Hapo HapesTtbcs, uto He 3a ro-
PaMy WM MaccoBoe NOsBNEHWE BON-
HOBbIX 3NEKTPOCTAHLMMN, KOHCTPYK-
TMBHO NOAOBHLIX TEM, O KOTOPbIX MbI
pacckasanm...

Or pepakumm. Hapo ckasarb, uto
Mbl He Bnepsbie obpautaemcs K

. npobnemam BONHOBbIX, @ TaKKe Npu-

6oiHbIX 3nekTpocTaHumi. Tak, ge-
catb ner Hasag («TM» N2 5 3a 1975
rog um N2 9 3a 1976 rog) ypHan

onybnukosan asa o63opa npoekTos
nopaobHbIx arperaros, kotopbie 6binm
NPEeANOMKEHb! HALMMM. YUTATENSIMM.

Npen, BbiaBUHYTBIE 3HTY3MACTaMM
(a peub WNa UCKAIOYMTENBHO O pas-
paborkax noburenei), 6binn cambi-
MK pasnuuHbimu. Cpeamn HWX BCTpe-
yanuch M yctpoiictea, 6onee nogxo-
ASWME NOA KAaTeropMio «CMenbix
NPOEKTOB», W AOBOMLHO TLYATENLHO
npo’.qymauuueFrperanl. Ho o6veau-
HANO Te M ApYrMe TO, UTO BCE OHM MO

xanum,—nuﬁo NPMYUMHAM HE 3auHTepe-,

CcoBanM cneunanncros mnu Gbinm oT-
BEPrHyThl 3KcnepTamu. M, kak okasa-
NoCb, COBEPLUEHHO HAaNpPacHo.

Hanpumep, Ha ycTpoiicTBo, nosob-
HO€ TOMY, YTO NPEeANOXKMA MHIKEHEP-
ruapoTtexHuk u3 Mockesl M. LLupu-
koB, B. Pl Bbiganu narveHT
Ne 2505290 (puc. 9). Takas xe yuacts
nocrurna u arperar, paspaboraHHbii
B. Mycgy u3 roposa XpaHosa,—
OH «3aKkpenneH» nateHtom Pl
N2 2529759 (puc. 10). Uaes sxe Lpo-
6uiwesckoro w3 [lomens Tenepsb
n3noxeHa B nareHte CLUA
Ne 3989951 (pwmc. 4).

«...JlocTaTo4HO 3aKPennTb MarHuT
Ha nonnasKe, MNELWYLWEMCS Ha BON-
Hax, NMOMECTUTb €ro BHYTPb Henoa-
BMIKHOM KAaTyLIKM, M YCTAHOBKa ro-
tosal» — nucanu 8 1976 roay n3o6-
perarenu A. DigenbmaH u3 TepHo-
nona u O. AspywuH M3 ropopa
Fopsumii  Kniou KpacHopapckoro
Kpas. A Tenepb B3rnsHUTE Ha pMCy-
HOoK 11 —cxoacteBo HecomHeHHoe!
Toneko npasamu nzobperarenei 06-
NafatoT He HALLM COOTEUECTBEHHMKH,
a sBnagensubl 3assku  MDpaHuuK
Ne 2319785...

Yro >ke, ecTb Hap 4eM Kpenko
3a/lyMaTbCs HalIMM NATEHTOBEAAM...
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