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B 1910—1911 ropax ranaur-
nuBLIA pycckuin uzoBperarens
apTUNNEepPUHACKUIA aduuep
Tne6 Esrennesuuy KorvenbHu-
ko wu3obpen  npucnocob-
neHue, KOTOpPOE KPenunock
Ha cNMHE neTyuka, — napa-
LIoT.

OpHako oOYeHb ckopo na-

pawior nepectan GbiTh TONL-
KO CrnacarenbHeIM CPEACTBOM.
BoaHukna wuaena BOCNONb3O-
Batbcd um ans 3abpackiBa-

KYI0TOM

Fenepan-maiiop asuayuu
B. 11. JIBICEHHO
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HMA B Thifl NMPOTMBHMKa BOO-
py»eHHbix Goios.

B 1930 roay, 2 aerycra, Ha
yuenusax MoOCKOBCKOro BOE€H-
HOrO OKpYra BrepBbie B MM-
pe 6bin BuibpolueH napawior-
Hbill flecaHT nojA PYKOBOACT-
BOM OTBa)(HbIX BOEHHbIX neT-
- yukos Jl. MuHosa u . Mow-

KOBCKOro. JTOT A€eHb M CuUM-

# rtaercs AHEM POXAEHUSA BO3-

AYWHOAECaHTHLIX BoMcK. Cne-
i posatensHo, B 1970 ropy Mmei
Bynem ormeuars ux 40-ne-

THe.
B Hacroswee Bpems
HOBHOM camoner Ans BO3-
& AYLWHOAECAHTHBIX BOMCK —
BO3AYLWHLIH kopabne AH-12.
BHewHe OH HanoOMWHaer nac-
'( cawupckuit  naiivep AH-10,
- nepeso3swuii Ao 125 nacca-
wupoB co ckopoctbio 600 km
B uac. Korpa AH-12 tomeko
navanu paspabareiBare, cTa-
no SICHO, YTO ANA coBepLue-
HUA MPBLDKKOB € 3TOFO CaMo-
nera crapuie napawioTel He
rogstca. MNpu Bonbwo# cko-
poCTH nonera B MOMEHT
NPUHYAMTENBHOTO PacKPbLITHA
napawiora YefoBEeK WCMbiThi-
pan GLI orpomHbie neperpys-
ku. fla u TkaHb, M3 KOTOpO#M
WUMAKCL KYMNoOna, He Bbifep-
» wana 6ui. Hapo 6bino uckartb
HoBylo cxemy paboTei napa-

wiora.

KU ona 6Geina Hailipewna.

Tor, KTO BMAEN NPbIXKK C
camonetra AH-12, He mor we

oc-

3aMEeTUTh, UTO CcHauvana HaAa
AECAHTHUKOM OTKpPbIiBa€TCA
-
«
-
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maneHbkui napauwtor. Ero Ha-
3bBalOT  crabunuzupylowmum.
B 3aBMCUMOCTM OT BBICOTHI, C
KOTOPOM COBEPLUAIOTCH NP~
KM, cO crabunuzauuein MOXHO
cnyckarsca or 5 o 100 ce-
KYHA. 3a 3TO BpPems [ECaHT-
HMK YCMEBAeT BbIMTH W3 BO3-
AYWHOIN cTpyM, Kotopas of-
pa3yercs 3a CAMONETOM, 3a-
TOPMO3WUTb CKOPOCTb CHMIKE-
HUA M B  HYMHbIH MOMEHT
OTKPBLITb  OCHOBHOW  napa-
LIoT.

Mpbikku co crabunuzaumed
elle XOpOLUM M TeMm, YTO A0
PacKpbITMA OCHOBHOFO napa-
LWIOTa JECAHTHMK CHMWIKAETCA
¢ pocratouHo Gonblwol cko-
POCTbIO, YTO OYEHb BaMHO
AN YMEHbLIEHUA TMOoTeps B
BO3AYyXE, €CnU MPOTUBHUK Be-

Aetr OroHs C 3€MNM no Ae-
caHTy.

BozaywHblit  AecaHtr npu
COBPEMEHHONH  ABMALMOHHOM

TexHuke Mmoxer ObiTe AoC-
taBneH Ha OGonblune paccro-
AHua — B rnyGokui  ThIn
Bpara M NPUMTOM COBEPLUEHHO
HEOWUAAHHO ANSA Hero.

Owenomnatowlas  BHesan-
HOCTb MOMBAEHMS — MOLUHOE
OopyXMe BO3AYWHOro AEecaH-
Ta. HO HyMHO M YUMTLIBaTH,
4YTO pacrepsiBLUMUCA BHauane
NPOTMBHWMK BCKOpE HauWHaer
NPUHMMaTL Mepbl ANS YHWY-
TOMEHUS AecaHTa.

A 6oel-fecaHTHUK MoOXeT
B3RTh HENOCPEACTBEHHO C
coboii nue nerkoe crpen-
KOBOE OpYXXMe, HEMHOro nar-
poHOB Aa NPOAOBONLCTBME.

Bor nouyemy, utobbl NoBbi-
CUTb CUNY M MOLUL BO3AYLU-
HOro JAecaWta, ero Hajo BOO-
pywars u tsenon Goeson
TEXHUKOI — apTuanepuei u
MUHOMETaMK, TaHKaMHK K ca-
MOXOfIHEIMK YCTaHOBKaMH, aB-
romalimHamu ans  Beictporo
nepenBwkerus B Teiny Bpa-
ra. Kak pocraeurs BCe 3TO
no Bo3Ayxy, a 3artem cnyc-
TUTL HA 3€MNIo, €Ccnu AECaHT



BLICAAMNCA HE Ha aspoapo-
me?

MNosBneHue cospemenHbIx
TAMENbIX BOEHHO-TPaHCNOPT-
HbiX CAMONETOB MO3BOAMAO
pelmTs nonosuHy aena. Mo-
ryunit «Antei» — AH-22 mo-
wer B3ste Ha Gopr 80 Trpy-
3a M nponeretb € HUM
5 thic. kM. B konue 1967 ro-
Aa 3TOT CamOner, CO3AaHHbIN
B KOHCTpYKTOpckom Glopo
noa pykosoacteom O. K. An-
ToHoBa, nobun cpazy Hecko-
NbKO MHPOBBLIX PEKOPAOB NoO
rpy3OnoAbEeMHOCTH. «AHTEH»
MOAHAN HeCAbIXaHHbIA rPy3 —
100 11 — wHa Bbicoty 7B48 m.
Takoi rpyz u Ha Takyio Bbi-
COTY HE MOAHMMAN HU OAMH
camoner B mupel

A Ans AOCTaBKUM TAMENOU
BoeBoi TEeXHUKM Ha 3emnio M
3Aech MCrNonb3yercs Hall cTa-
PhI 3HAaKOMBIH — mapaLuior.
Ho napawior, koweuno, apy-
rod, uMerolmii He OAuH, a
Heckonbko Kynonos. Ero y
Hac TaKk M Ha3biBAOT — MHO-
FrOKYrnofibHas cucTema.

Heo6xoaumeiii rpyz — ca-
MOXOAHBIE YCTaHOBKM, OpPY-
AMA, MMHOMETBI, aBTOMaLLM-

Hbl — CTaBAT Ha cneunanb-
Hbie Nnatgopmbl U NpUKpen-
NAIOT K HUM — LUBaPTYIOT,
KaK roBopsaT AecaHTHuxwm. [lo-
ToM K nnarpopmam npucoe-
AUHSAIOTCA YNOKeHHsIE napa-
wioTei u — B Bo3ayx|

Yem tadenee rpys, Tem
fonblue  HYXHO  KYNOROB.
Yro6bi, Hanpumep, AOCTaBUTL
Ha zemmo 3—4 T (npumepHo
CTONLKO BECMT OPYAME Hunu
aBTOMaLIMHA), HYHO HMETL
4 Genuix kynona, no 750 ke. m
Kawablli, TO ecrts 3000 TbIC.
KB. M JAOPOrOCTOALLEro Kan-
poHosoro nonotHal TexHukm

e BO3AYLHOMY  AEcaHty
Tpebyercs  MHoro. MNpea-
crasnsete, Kakoi GonbLiok

pacxon TKaHu nonydaercsl

HoHnctpykropam crano fic-
HO: Heobxoaumo Kakoe-TO
ApPYroe peLueHue.

Bbi, KOHEUHO, cAbillany, Y4To
coBeTckue KOCMUYECKHE
cravyumu  «Jlyna» coeepuia-
NM, KaK rOBOPAT, KMACKYIO»
nocaaky ¢ TnOMOWRLID cne-
LManbHOM PEeaKTUBHOW CUCTe-
Mbl. IJTa cucTeMa uCnonb-
3yeTcs M MNpH BO3BPaLLEHWM
Ha 3emnio COBETCKMX KOC-

muyeckux kopabneii. Ee-to
WM NPUMEHUNM ANA  AecaH-
TMPOBaHUS TSIKENOH TEXHMKM
Ha mnapaworax ManoM nno-

waam.
B Hoebix, napaworHo-pe-
aKTUBHBIX, CMCTEMAX BMECTO

YeTLIPEX KYMNONOB MCMNONb3Y-
ercs BCero oAuH, NNowagkio
B 500—600 ke. m. KoneuHo,
B 3TOM CRyuyae rpys uAaer K
3emne co 3HauurensHo Gonk-
wei ckopoctbto. Ho nepen
CambiM MPU3IEMNEHUEM BCTY-
naer B AEMCTBME cneuManb-
Hbii PEeaKTUBHLIA ABUrarens,
KOTOPBIA racur CKOPOCTb AO
Hynesol, u rpys ©HepemHo
ONyCKaEeTCs Ha 3emmnio.

Meicnb uzobperareneis,
KOHCTPYKTOPOB HWKOrAa He
anaer nokos. CoBerckue yue-
Hbi€ M MHKEHEepPbI MLLYT HO-
Bbi€ PELIEHUS TEeXHUUECKMX
npobnem, co3naloT HOBbIE
cucTeMbl napawoTos, npubo-
POB U YCTPOWCTB.

M mHe xouercs nosHako-
MHTb Bac C OAHMM M3 TaKuX
noaen.

MHoro ner B Bo3pywHope-
CaHTHBIX BOMCKax NAOAOTBOP-
Ho paboranu TanaHTnMBbiE
nsobperarenu Bpares [fopo-
HUHBI — Awnatonuii, Bnagu-
mup M Hukonaii. OueHs mHO-
roe M3 TOro, QO yem A
pacckasbiBan Bam, CO3[aHO

BrE€pPBLIE MMM,

Asaxpam naypear Tocyaap-
CTBEHHOW  npeMuu, 3acny-
»eHHbi uzobperarens CCCP,
macTep napalwioTHOro cnop-
Ta, reHepan-maiop WHKEeHep-
HO-TEXHMUECKOM cnywbbl Bna-
pvmup  Amurpuesuu  [lopo-
HMH M MO Cel [AEeHb CRyMXuT
B BO3AYLWHOAECAHTHBIX BOH-
CKax.

Kak e oW ctan Takmm us-
BeCTHbIM uzobperatenem?

Ha sror Bonpoc Bnapumup
Amutpuesuy orseuaer rak:

— llepBoe cepvesHoe uzo-
BpereHue, koropoe nonyuu-
no opobpeHue u nyreexky B
wu3Hb, BLINO cozpaHo Hamm
ewe a0 Benukon Oreyecr-
BEHHOM BoOWHEL. JT0 npubop
AN aBTOMaTMUYECKOro pac-
KpeiTUs  napaunova  [NA-1
{napauwroTtHeid npubop fopo-
HuHbIX — obpazey 1). Own
6bin npuHaTr B 1938 ropy.
1 6uin Torpa cryfeHtom Mo-
CKOBCKOTO aBMaLMOHHOIO MH-
crutyra, a AHatonui u Huko-
nai  yuunuce B Muctutyte
UHIKEHEPOB  MEeneiHof0pPOoK-
HOro TPaHcnopra.

Ho elye B tOHOCTH BCE MbI
O4YEeHb YBREKanucb TEXHUKOW,

MHTEPECOBAaNUCE  MaluMHamM,
CTPEMMIIUCE  MPOHMKHYTL B
ceKpeTb! ux ycTpoicTBa.

Moatomy mei Bce u cranu no-
cne wWKonel CTyAeHTaMu Tex-
Huueckux By3os. Jlioboeb K
TexHuKe cAenana Hac wm306-
peratensmm.

Haobperarens, koHeuHo, He
Kakou-To ocobuii  yenosek,
kotopeii paboraer Tak: cen,
3aaymanca u... otkpwinl Yro-
6Ll crare u3cbperarenem,
KOHCTPYKTOPOM, HYMKHBbI
6onblume 3Hawus B obnactu
U3UKM, MaTeMaTHKK, HYMHa
Bbicokas ofwas KyneTypa,
WKpokKWii  Kpyrozop. A Bce
ato npuobperaercs ewe B
wKone.

Ho 6hino 6w Honbwok
ownBkol AymaTts, UTO BCE
3



3TQ — 3HAHUA, KyNbTYpPa, Kpy-
FO30p — HYXXHO AMLWb W30
peratensm, KOHCTPYKTOpam.
Tenepb, korpa camas paz-
HoobpazHas TexHuka npou-
HO BOWNa B HaWy JMKU3HL,
B Haw ©OwiT, Korga Ha BOO-
PYMEHUM apMuK, a B TOM
yucne M BO3AYLIHOAECAHTHLIX
BOWCK, MMEIOTCA CROMXHbIE
MaLUuHBI, PaAMONOKALMOH-
Hbi€ CTaHLMM, PaKeTHbIE KOM-
nNeKchbi, TexHuYeckKue 3HaHMA
kak Bo3gyx Heobxoaumbl
kawaomy oduiepy, kamao-
my conpary. Mhaue He cratb
macrepom CBoero Aena.

BOWHBI-AECAHTHUKM  XOpPO-
wo noHumaroT 3to. Cpeam
HMX HEMAano OTMKYHLIX CBA3M-
CTOB M apTMNNEPUCTOB, TaHKU-
CTOB M canepoB; BC€ OHM
npesocxoAHble napallioTHCThI.
Cesoe BbICOKOE ymeHue Bna-
AeTb BBEPEHHOW MM TexHu-
KOi{ BO3AyLWwHBIE Gokubl Gne-
cTAule nokasanu Ha napaje
s Jlomopenose 9 wmons
1967 ropa, NOCBAW,EeHHOM
50-netuio  Coeerckoro rocy-
AAPCTBA, & TaKKE Ha yuye-
Hun  «[nenp».

BozaywHwit napaa s Ao-
mosienose Obin  MCKMOUM-
TENsHO BReuyarnsioWMM 3pe-
nMuiem,

..Hag orpomHbim nonem
aspoapoma cTpemMuTensHO
NPOHEeCnUCb  CBEPX3BYKOBLiE
peakTueHbie camonetsl. [lo-
TOM M3faneKka nocnbllWancs
Bce Hapacrarowmii ryn. Mo-
ryuse BOEHHO-TPaHCNOPTHLIE
camonersi AH-12  BonHamm
BbiNNbIBANK M3-33 [OPM3OHTa.
Toicauu Kynonos ycesnu ro-
ny6oe nebo. BoapywHeit ae-
CaHT € xopy «BCTynun B
6oii» W BCKOPE «3axBaTHn»
nerioe none.

U cpazy ke noiwunu Ha no-
caaky Goratbipu cAureun. Uz
MxX OrpomHbix rosensken
BbINON3anu Ha 3eMNI0 TaHKu,
PaKETHBIE KOMIMNEKCH...

dro ©Gbina BHywwMrensHas
AEMOHCTPaLMA Moryuel uca-
MO COBEpPLUEHHON TEXHMKK,
KOTOpPO OCHAWEHLI COBET-
cKue BO3AYLIHOAECAHTHLIE
Bolicka. BoopyeHHsie 3TOH
TEeXHMKOMN, OHM CnocobHbI yc-
newHo pelars nobeie 3aaa-
4y, B TOM uYMCne u cTpareru-
yecKue.

BapAeiubl-AECaHTHUMKM  He
TOMbKO CTaparefkHO W3yuaroT
opymue u BoeBylo TEXHuKY.
Cpeau HUX Hemano 3ameda-
TenbHLIX APMEUCKUX YMenb-
ues, cnocobHeix pauMonanu-
3aTOpOB, KOTOpPLi€ BCE CBOE
csoboaHOe BpeMA NOCBAWA-

10T COBEPLUEHCTBOBAHUIO CY-
wecreylowmux npubopos, co-
3/aHMI0 HOBBIX npucnocobne-
HUK, nomoralouiux  nyudwe
M3yuyaTb M 3KCRNyaTtupoBaTb
TeXHUKY.

B BO3AYLWHOAECAHTHBIX
BOMCKAX LWMPOKO M3BECTHbI
umeHa Hauwbonee TtanaHTAM-
BbiX ApPMEWCKUX YMENbLEB:
3aCNyMEHHOro paLuoHanusa-
topa oduuyepa bepecHesa
A. Jl., crapuwuH cBepxcpou-
Holi  cnywBu  Tpomosuka
M. K., Tkauyka A. @., lep-
kaua U. T. u apyrux.

Ceiuyac BcA Hawa crpaHa
FOTOBUTCSH K 3HamMeHaTenbHOM
pare — 100-netuio co AHA
powaeHua ocHoBarena Hom-
MYHMCTMUECKOW  NapTHu M
Coserckoro rocyAapcrea
Bnagumupa Mnouua Jlenuna.
B couManucTMYECKOM COpe€eB-
HOBaKuUM 3a AOCTONHYIO
sBcTpeuy atoro cobeitua nop
nesuzom «3aseram JleHuHa
BEPHbil» yyacTByloT M BOMHbI-
pecaHTHuku. OHu B3ANM Ha
cebn obsszarenscrea oOTAMY-
HO OBNafeTb TEXHUKOM WU
OpyXMeM, MOBLICUTL CBOIO
KnaccHyio KBanugpUKraumio.
A pauvoHanusaTopbi peLM-
nM BHECTHW CBOW BKNag B
coBeplueHcTBoBaHue Goesok
TEXHUKM BO3AYLIHOAECAHTHBIX
BOMCK.

Her wHmkakoro coMHeHMs
B TOM, UTO CBOE CROBQ OHM
caepwar. PaBoraior u yue-
Hble, WHXKEHepbl, CO3AaBaf
HoBbie ©OOpa3ubl TEXHUKM W
opymus. Tak uTo KOFAa Bbi,
MOM IOHbIE APY3bA, npuaere
cnymuTs B apmuio, To Oyne-
Te uayuats ewe 6Gonee co-
BEPLUEHHYIO M CAOXHYIO Tex-
HUKY.

ToToBbTECh K 3TOMY YNOP-
HO M Hacto#iumsol
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Crapuemy neHTeHaHTy
flcosnepy HefasHO CTYXHyno
ABaguarth uerbipe roga. OH
poamnca M ebipoc B TannuHe,
m orey u aepa ero Bbink «na-
XapAMM»  COMEHbIX Mnpocro-
poB. Ho BoeHHbIX mopsAKoB B
ux poay He Obino. [Mouemy
e oH BbIGpan 31y npodgec-
cuio?

Emy ©6bino uetbipHaguath
ner, korga Bo [Jisopey nKo-
HepoB npmiten Apsep PelHo-
Buuy Toon, GbiBUIKMKH BOEHHbIX
mopsax. C aToro aWs, HaBep-
Hoe, BCe M Hauanocb. B mop-
CKOM KPYWKe M3yuanu MCTO-
pHio  ¢nova, AsMrarenu, no-

y4io, paAMofeno, CBETOBYIO
CHMrHANM3aLMIO, OPYMME M YC-
YaB — CnOBOM, BCe, YTO NoO-

NoMeHO 3HaTb BOEHHOMY MO-
paky. W nocne OKOHuaHMA
wxonLl mHorke pebsra nopa-
nu 3asenexkus B JlewwHrpag-
cKoe BbiCliee BOEHHO-MOP-
CKOe YuMINMILeE...

. «.MuiCnn kKOomangupa obo-
pBan rofioc pPagMoMeTpMCTa
B NeperoBopHOH Tpy6ke:

— Uens B Hammx BOAAX.
Fnybuka no3ssonsier el cTo-
ATb Ha sixope.

— Ono3Hatb yenb! — npy-
Kasan flkoBneB. — [lOMHbLIA
Bnepen!

3arpemenn Konokona rpom-
xoro Sos. boeeas rtpesora!

Ha »>xpane noxaropa HM-
Touka BCNMeCcKa cvana nepe-
MelarTLCs.

«YXOANAT,~— NOHAN fxos-
nep. — 3HAYMT, 3TO He HaluK
pbibakm».

M, 6yaro noareepwpasn po-
ragKky KOMaHAMpa, ny4 npo-
WEKTOPA BbIXBATMN M3 CyM-
paxa Goprososi HOMeEPp
WIXYHBI.

— CurHanu3upyire eM, —
CKa3an KOMaHAMP B nepero-
BOpHOE YCTPOMCYBO. — «Bbi
Haxoguvech B TeppHMTOpMans-
Hbix Bogax Cometckoro Colo-

3a. 3acronopmre  MawKKy».
Ha wxyHe 3ameTmnM Cur-
Han. Ho oxa no-npexHemy

Aepana Kypc B OTKpbiTOE
Mope, M30 BCex CMA CTapa-
ACL YHTM B HeHTpanbHble a0-
nabl.  Croposesuk Gpochncs
Hanepepes.
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— MpuroToBmTbCa K Bbi-
cajlke OCMOTpPOBOM  rpyn-
nbl, — cxOMaHAaoBan $HxoB-
nes.

OH nOHMMaAN, u4TO BbiCa-
Amre  rpynny Syaer oueHb

TpyAHo. Mope 6bino Hecno-
KOMHO, a MaTpocam npepacro-
ano npbiratb ¢ Gopra Ha
Gopr. Ho Bmixopa He 6bino.
CropomeBKK, TaHuys Ha
ponKax, obowen WXyHyY M

nonbiTancs  npuyepetbcs K
Heii Goprom. EpBa kopabno
npuénM3unca K LwXyHe, Kak

OHa, BMMNLHYB, NOACTaBKAA NO-
rpaHMyHHKam Kopmy. Xopo-
Wwo ewje, 4YYO pYysieBOH BO-
Bpemsl 3amerHn npeparefnb-
CKMH MAHEBp — MHaye CTO-
poXeBMK Bpe3anca 6bl B
wxyHy. A tam Beabl He obe-
peubCs...

«CrpensaHbid, AbABON}
nogyman flkopnep O KanMva-
He wxyHbl. — Hy pa mbi rte-
68 Bce paBHO obcraBum!n»

Pa3 3a pasom CTOpPOMEBMK
nbiTancd NOAOCHTH K LIXYHE.
HO OHa ynpPsAMoO MNoACTaBnAna
kopmy. Torga norpaHMyMbIA
kopabnb cam cpenan obman-
HOe ABMMeHHe M LWIXYHY a3s-
nM Ha abopgaw. MMHYTY
cnycra  SlKopsieB Y)Xe pa3ro-
BapMBaN € KanMTAaHOM LuXy-
Hbi, nOMMALIM GpuTbLIM ueno-
Bekom B pbibaukom pernake.

— Moyemy Bbl HapPYLIMIIM
TPaHMUuy M He OTBeTHNM Ha
Hawm curHansi}

Kanuran npoBopmoran uro-
TO ManoBpa3ymMTensHoe.

— MNpuperca noagnKMcarb
aKT © HapyWeHuM FpaHK-
ubl, — cKasan fxoBnes.

Tem BpemeHem nOrpaHMy-
HMKM  NPOM3BENM AOCMOTP
cypHa. Buin oBHapymeH MoOk-
pbif nepemer M rpyfa ToOfb-
KO uYTO BLUOBAIEHHON PbIbbI.

— Mrak, nmoc OpaKoHbL-
epcrBo, — 3amerun flkosnes.

|

— 3710 eue He BCe, TOBa-
pM, crapuwmi nelreHaHr! —
K crony warnyn crapiumHa
HeuyiBuTep M nosoMun pe-
3MHOBbLIH MELIOK.

Kanuran wxyws nobnep-
Hesl M ONYCYMA rONIOBY.

— Bckpoitve  MmellIOK,
ckaszan flkommes.

B mewke okasancs ruppo-
KOCTIOM.

— KoMy oOH npegHasHa-
yen!? cnpocun  flkoBnes
KanMraKa.

TOY noMan nneyamu.

— Mbi poibakn. B mope
cnyyaerca BcsKoe. ITO KoOC-
TiIom ANA aBapmiiHbiXx pabor.

— Ans  apapMitHbLIX!  —
flkomnen ycmexHynca. —
Toeapmuiy HeuyliBurep, npo-
CMOTPMTE  CYAOBYlO ponb .

Yepes pecsith MMHYT Ha
wxyHe G6uin oBHapymeH «ny-
WHMH» YyenoBeK.

— 370 M ecTb Bal aBapMi-
HbiiH  paboumii! cnpocun
flkoBneB KanuraMa.

KanutaH TOMBKO  MaxHyn
PYKOH M € HeCKpbIBA@MOKN
3n060M rasHYn Ha «nMluHe-
ron.

— Yro M, AHUKOCTL 3TOro
rocnofiMHa Mmbi  BBIICHMM Ha
Gepery, pewmn Slkos-
nen. — [Mpugercs OTKOHBOM-
poBarb Bac B Gmnxaiumi
nopr. Hapeloch, Bbl HK4Yero
He MMmeere nporme!

— Yepr O6b1  Bac no-
6pan! — O6ypKHYn KanMraH M
BbillleNl M3 KaOThI. :

B nopr wnx pABa CcyAHa.
Ha Bocvoke 33 6eCnOKOMHbI-
MM rpafilaMH BOMIH M3 MYTHO-
3eneHoro paccofia ywe BCXO-
AMNO CONHUE.

Ha rpanMye 3anumancs Ho-
abiti 6ecnOKOMHLIN AeHb.

'Cynosasn
COMCOK IKHITAXa.

podb —
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M3oTONHbIE  «OYMIKM», HaxoAs-

WwMecs B apceHane MefMKoB, yc-
MEeWHO NOpaMaloT 3araMBluMecs B
OpraHM3sme OnyXofM.

MucToner-MHLEKTOP, CO3AaNHLIN B
HHUU sKCnepuMeHTanLHOH XMpYpri-
YecKoM annaparypbl W MHCTPYMEH-
TOB, BBOAMT NEKAPCTBA MNOJA KOMY
G6e3 Bcakoi Gonu. B Hem Her mrnbl,
KaK Yy NpMYa, JIeKapCTBO MnoCTy-
naer B MbiluLy NOA BBLICOKMM [laB-
neHMem.




O6biunbI TOKAPHBIK
CTaHOK  BMECTO  pesya
BOOpYyMeH TBepabiM BME-
PHMpYlommm WaPKKOM.

MOLULIO MArHMTHOrO nOnA.

. ™~ Mporigerca  rakoii WapMK
- "«  no sarovoeke, W Ta cra- )
- ¢ HOAMTCA cnoBHoO nonupo- . i
BaHHas. 10T cnocob no-
nyYeHuMs  Mmerannmueckux
NoBepxHOCTeH  BLICOKOro
Knacca  umucroTEl  paspa-
Goran B UHcTHTyTE TOY- ’
L‘ HOH MeXaHMKM K ONTHKM.
“ |- ]
&‘ A
v \

Mewmay wecrepHamu T} |, AL i ckom HMM ToxoB BRICO-
PeAyxTopa  nponyckaior A : . KO¥H 4acTovhl, HeOBbIuHBIH:
nucT nepeBa, M OH ©OcC- 4 MeXaHuuecKkoro 3sayensme-
Taerca Heapefum. fieno B ) HMS B HeM Her, a mpa-
TOM, 4TO pefykrop, m3o- - —_ WeHwe nepepaercs ¢ no-
6pereHnbili B JlewmHrpag- —- T—

Kaxk mensiorcs cmoiictea
KPMCTAnNNoOB NpPM BbICOKOM,
B AECATKM THICAY aTMmo-
chep, paanenmn! Ha avor
BONPOC, B YACTHOCTH, NO-

MOMET OTBETHMTL MCCRepo- "

BaHMe MHPPaKpacHbIX
CMEeKTPOB MX MOrMOWEeHMs,
nponsBoAuMOe Ha 3TOH
ycraHoOBKe,

i
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JJIERTPUYECRUE

H. OJIEr08,
UHHEHEP

Pacckaz o0 CBepXNpPOBOASIIHX JHMHHAX
3JIEKTPONEPENAYH HAYHETCA C HeGOoNbIION
sanayd. Ee yclloBHe T103BOIMT BOoOGpa-
BHTb NPOCTEHbKHH PHCYHOK Ha reorpa-
(HUECKOH HKapTe: KPYHOK B I[EHTPe, 4 Ha

HEKOTOPOM PaCCTOAHHH — YepHBbIH KBaf-
paTHK. HpyMOK — 3TO KpYNHBIH ropof,
KBaJpaT — MeCTOPOMIeHHe KaMeHHOro
Y.

— TPYEbI

/ [}
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I'me uenecoofpasHee MNOCTPOHTHL TEIJIO-
BYH) SJIEKTPOCTaHI[HIO: B ropofie — H Bo-
3UTh K Hell yroih — HIH 6JH3 MeCcTOPOHi-
IeHHs, 4yTOGhI MOCBIIATH B FOPOJ BJIEKTPO-
DHEpPrui0 Mo mnpoopamM? Bosee BBIrOJAHBIM
OKa3bIBAETCS BTOPOE DellleHHe.

Bo BceM MHpe pacTeT pacXof SJeKTpO-
osHeprid. TosbKO B Hawlel CTpaHe MpPH
pocTe mpousBoncTBa B 1,5 pasa ee Io-
Tpe6ileHHe yBeNIHYHIoch Ha 86Y%. YTobbI
JoBeCcTH [0 moTpebHTeNsA Bce BO3PACTaio-
I[He MOTOKM DHEPruH, HeoOXOAHMO TMOBbI-
CHTb TPONYCKHYIO CMOCOGHOCTb  JIMHHH
aJeKTponepefayH.

3aMaHyMBble NMEPCNEKTHBEL Nepel CTPOH-
TegaMH JIOI1 OTKPHIZIO ABJEHHe CBepXIpo-
BOAHUMOCTH, OOHapymennoe B 1911 ropy
ronnangckum  ¢du3uxkom I Hammepnuur-
OHHeCcOM TIpH H3y4eHHH MPOBOAHMOCTH
pry™s B 00JacTH HH3KHX TeMIepaTyp.
BbI7I0O 3aMeyeHO0, 4TO yHAeJIbHOE COMpPOTHB-
JleHHEe [TPOBOOHMKA, OXJAMIEHHOro A0 He-
KOTOPOHl TaKk Ha3bIBAEMOH  KPHTHYECKOH
TeMIepaTypel, MajfaeT pe3K0 H TNPHTOM
npakTHdeckd mo Hyada. (OTMetHm cpa3sy,
YTO €CJH IPOBOLHHK TOMelleH B CHIIbHOE
MarHHTHOE MoJie, TO 3TOro He MPOH30HeT.
TOKH, BBIBBIBAEMBbIE MAarHHTHBIM IIOJIEM,
pazorpeBaOT NPOBOOHHK, He  TMO3BOJIANT
OXJIQJUTh €ro [0 HYHHOH TeMNepaTyphl.)
HputuyeckHe TeMIepaTypbl COCTaBJISAIOT,
KaK TIIpaBHJ0, HECKOJIbKO TrpagycoB IO
mkanie HenpBHHA.

ByKBasnbHO HECKOJBKO JIeT TOMY Hasaj
O6HAPYHHUIHCh MPOBOAHHMKH, o6peTaroniye
gyJecHOe CBOMCTBO CBEPXMPOBOLHMOCTH
He cpa3y, a mJIaBHO, N0 XOAY NOHHMEHHS



TEMIEPATYPhl, — STO0 CBePXNPOBOJHHKH
BTOporo popa. Hekoropble cBOiiCTBa BHI-
TOHO OTJIMYAKT HX OT «IEPBOPOAHBIX» CO-
6patbeB. O6nactb TemliepaTyp, IPH HKOTO-
PbIX OHH 006Jafal0T CBEePXNPOBOAAIIHMH
CNOCOGHOCTAMH, INOLIHPe — OT HYJA [0
11—18° K. B corHn pa3 BHIIIE JIEHHT H
ONAacCHbI Ipeflesl HaNPAMEHHOCTH MarHHT-
Horo noss. IlpefielbHO AONYCTHMblE IJIOT-
HOCTH TOHa B CBEPXNPOBORHHKAX BTOPOrO
pofia OOCTHIAlOT OTrPOMHBIX 3HAYEHHH —
COTHH ThiCAY aMliep Ha KBajApaTtHbIil caH-
THMETP cedeHHA NpoBofa. Yrtobbl 3ta UG-
pa craja HarJsAgHOH, CKameM, 4TO IO Npo-
BOAly TeJjledonHoro anmnapata, O6yAb OH
CBEPXNPOBOAHMKOM, MO#HO 6bIIO 6B NOJ-
BOAHTb 3HEPTHI0O K CTOKBAPTHPHOMY HH-
JIOMY LOMY.

BoIrofgpl HCNOJB30BAHHA CBEPXIPOBOAH-
MOCTH O4eBHJHbL. Ho u4To6bHI NpPHMEHATH
ee, Hao 6BLIIO ee MOHATE.

B 1960 rogy TpeM aMepHKaHCKHM ¢H-
3uxam — Bapauny, Kynepy u Uluddge-
PY — H HE3aBHCHMO OT HHX COBETCHOMY
yyenomy H. H. Boronaw6oBy ypanochb co-
3[aTb MHEPOCKOMHYECKYH) TEOPHI0 CBEPX-
NMPOBOAHHKOB nepBoro pofila. Teopus ¢azo-
BbIX mpeBpaileHuit B. JI. T'uH3bypra u
JI. . JlaHpay no3BOJIMJIA HAILHM COOTe-
yecTBeHHHKamMm A. A. AG6DHKOCOBY H
JI. II. TopeKOBY OGBACHHTE TNOBEJEHHE
CBEPXIPOBOJHHKOB BTOPOTO POJA.

Benen 3a (M3MKAMH, YHA3aBINHMH Ha-
npaBJieHHe NOMCKa HOBBIX CBEPXIIPOBOMA-
WHX cOeflHHEHHMIl, 3cTadery MNPHHAIH Me-
TaJnyprd. B Hauwasle 60-X romoB MNOABH-
JIHCh CIJIaBbl HHOOHMA ¢ LIHPKOHHEM H HHO-
61HA c OJIOBOM, CHOCOGHBIE INOCJE CIELH-
aJIbHOH TEePMHYECKOH M MeXaHHYeCKOH MNOf-
FOTOBKH YCTOHYHBO paboTaTh NpPH TeMmIe-
paTypax mugxoro renus. Ilpasfa, artH
CIUIaBBl OYEeHb XPYNKH — MO3TOMY OGbIY-
HO HX HAHOCAT Ha MNOAJIOHKY H3 O0ObIY-
HOrO, HO OYEeHb YHCTOrO0 NPOBOAHHKA —
Me[lH, aJIOMHHHSA, cepebpa.

3a paspaboTHOil CBEPXNPOBOAAIIMX JIH-
Huil anextponepenayu (CIIJIBII) peno He
CTajl0. Yie CcylecTByeT HEeCKOJLKO Ipo-
©KTOB TaKHX Juuuil. Ha depremwax H 3cKH-
3aX OHH BeCbMa HENOXOHH Ha NPHBHIYHBIE
BbICOKOBOJIETHEIE JIHHHH H CKOpee Halo-
MHHAIOT rasolpoBOA HJH HedTelPOBOJ.
BMecTo NpOBHCAIOIHX 3JIEKTPONPOBOJOB —
Tpy6bl. M0 KOTOPHIM TEKYT MHIKHE rasbl,
OXJlamJamlllHe CBEePXNpPOBOAHHKOBLIE Kabe-
JH. Bponp JHHMM, TIOJO6HO  HACOCHBIM
CTanyuaAM HedTEeNPOBOAOB, PacCNoJAralTCaA
XOJIO[IMNIbHbIE YCTAOBKH, MNOJAIOIIHE CH(H-
WeHHBIH ra3 B Tpy6pl. B wauasie H Koulie
JMHUH -— CJIOMKHBIe YCTPOHCTBA, uYepes
KOTOpbIE 3JIEKTPOIHEPIHA OT OOGBIYHBIX Ie-
HEPATOPOB BBOJAHTCHA B CBEPXIPOBOAAIIYIO
JIHHHK, [la TaH, 4YTo6bl B Hee IIPH 3TOM
NpOCayuBajoch NOMEHBILE TENJA H3 OKpY-
WALl cpefibl.

2 «OHmit Texnuk» Ne 2

Hy, a ecnu apapusa? EciH BHesanHo
NMOBBICHTCA TeMIIepaTypa M CBEPXIPOBOJ-
HHE TNoOTepsieT CBOH HyJecHble CBOHCTBA?
CropocTb Nepexofla H3 CBEPXNPOBOAAIIETO
B HOpPMaJIbHOE COCTOSAAHHE BeCcbMa BBICOKA:
Hamablit [06aBOYHBI OM CONPOTHBJIEHHA
npupacraer 3a 10-ThicAYHbIE [JOJH CEKYH-
abll Yenewr JH cpa6oTath aBapHiilble BbI-
KirodatesnH? OHKas3bIBAETCA, TAKHE BBIKJIKO-
YyaTteslH BOBCE He NPeAYCMATPHBAIOTCA B
MPOEKTax CIIJI2II. BcnomHHTe:  CJIO#
CBEPXNpPOBOAHHKA HAHOCHTCA Ha MeJHYI0
HJIH aJIIOMHHHEBYH) HNOMJIOMKY. IIpH HH3-
KHX TeMIiepatypaX OHa Hrpaetr poJib H30-
JIATOpa — TOK Te4eT B OCHOBHOM IO
CBEpPXNPOBOMHMKY. A eC/IH CJIYy4YHTCA apa-
pHA, JIKOYJIEBO TENJIO CTaHET pasorpeBartb
He TOJIbKO HENpPOYHBbIH CBEePXNPOBOJHHK,
HO H MNOAJIOMKY -—— OHa NpHMeT Ha cebsa
<«TeNJIOBOH yaap».

Ho atoTr vpap 6yiet He TaK Y CHJIEH:
3aMedYeHo, 4TO NIPH TeMIeparypax, paspy-
INAKOLUIHX  CBEPXNPOBOAALlee  COCTOSIHHE,
yeJIbHOE CONPOTHBJIEHHE YHCTOH CIeIH-
aneHO ofpa6oTaHHOl MejH NPHMEPHO B
800 pa3 meHbllle, YeM @pPH KOMHAaTHOH
TeMIlepatype, AJIIOMHHHA — NPHOJH3H-
TesbHO B 1000 pas. (3amerHM, 4YTO O4YH-
L[eHHBle <«KJAacCHYeCKHEe» IPOBOAHHKH CTa-
HOBSITCA KOHKYPEHTAMH CBEDXINIPOBOJHHKOB.
¥YcnemHo nNPOLNIH HCOBITAHHA TpaHcdop-
MATOpPBI, JBHraTeJH H COJIEHOHBbI, 06MOT-
KH KOTOPBIX GBITH H3rOTOBJIEHBI H3 CBEpPX-
YHCTOrO AJIOMHHHA, OXJAKAdeMoro Jio
20° K.)

Ho, 6bITb MOMeT, CBepXNpPOBOAALIHE
CBOHCTBA MOI'yT HCYE3HYTh B JIHHHH OT
CJIHMIIKOM GOJIBIUMX 3HauYeHHil lanpameH-
HOCTH MAarvHTHOro InoJfA? JT0 TOMHE BO3-

MOiKHO INpPeNOTBPAaTHTb, CHAENaB, HalpH-
Mep, CBepXNpOBOAALIHI Kabeslb KOAKCH-
AJLHBIM, TO €CTb BBINOJHHB [IPAMOIL

ofpaTHbIHl NPOBOJ B BHAE ABYX LHJIHHIPH-
YeCKHX Tpy6oK c oflueil ocbro.
Opuu u3 npoektoB CIIJIDII nOCTOAHHO-

ro TOKa IOKasal Ha pHcylKe. PacyetHoe
HanpsikeHue — 50 ThIC, B, TOK —
20 Tthic. a. CBepXmpoBOfsIHe HHJIBI

OXJIAKAKTCA IKHAKHM TeJIHeM C TeMIie-
patypoii 5,5° K. Tpy6a, no KOTOpoil OH
TeYeT, «OBEBAaeTcA» TaKKe TrelJIHeM ¢ TeM-
nepatypoit 30° K. H Bce 310 0fieTo B Ba-
KYYMHYIO py6aiuky.

B CBepXNPOBOAAIIMX JIMHHAX IepeMeH-
HOro TOKa Bce TpH ¢asbl npeanosaraercsa
PasMecTHTb B OfHOH 060JI04Ke. DTO yBe-
JiMyHBaer raCaputbl kabeja H, cllefoBa-
TeJILHO, TIOTEPH «XOJIOfa» B OKPYHKAIIIYI0
cpely. Hpome Toro, npH nepefade nepe-
MEHHOr0 TOKa BO3HHKAIOT CBOH IOTEpPH,
pacTtyliye NpONOPLHOHAJNBEHO €ro 4YacToTe.
Ho kak 6b TO HH 6bLTO, y NEPEMEHHOro
TOKa €CTb OfJHO JOCTOMHCTBO — €r0 MOH-
HO TpaHCchopmMHpoBath. Iloatomy CIIJIDIT
NBITAKOTCA TPHCNOCO6HTL AJIA €ero nepe-
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Ha4dd. Yie CIOPOEKTHpOBaHa CBEPXIPOBOJS-
[as JHMHHMA [epeMEeHHOro TokKa, paboTaro-
Ulafd NpHM HanpsikeHHH 33 ThIC. B U TOKe
23 THIC. a.

PexopacMeH cpejiH  CBePXIPOBOIALIHX
JHMHMM  3JIeKTpoIlepefayH -— 3TO JIHHHA,
NpOTAHYBIUAACA NOKa Ha MylaHe Ha 1000 KM,
paccumTanHasd Ha HanpsienHe 200 TbiC. B
H Tork 500 Teic. a. CeepxnpopopsAllHe
JKHJIBI, HB30JIHPOBAaHHbIE  IJIACTMACCOBBIMH
060JI0OUKaMH, HAXONATCA BHYTPH ILHJIHHIPH-
YecKOH TPYOBI, O KOTOPOH TedeT MHIKHII
renuii. HX Temmepatypa He IpeBBbIIIaeT
4° K. Tpy6a c reiHeM OKpYHeHa BaKyyM-
HO#l pyOalukoil. Bueluusasa ee NOBEPXHOCTb
He JOJHA HarpesaThbcA Bbille 77°H —
K SKpaHy NpHNasHbl TPyGONPOBOABI HHI-
Koro H rasoofpasHoro asota. Beda CJOK-
HasA cHcreMa TPyG TNOKOMTCA Ha HEHJIOHO-
BLIX omopaXx B 6eroHHOM iesnoGe. OH 06-
JIMIIOBaH HMBHYTPH MeTaJUIHYECKHMH  JH-
CTaMH, a CBepXy NPHKPBIT aJIlOMHHHEBOH
kpbIUKOH. Ta JIeKHT Ha pPE3HHOBBIX IIPO-
KJafKaX M C CHJIOM DIpPHIKHMaeTcd K HHM
3a cyeT BBICOKOI'O BaKyyMa BHYTPH KeJO-
6a. TIpoHM3BOACTBOM IKHIHOI'O a30Ta H Te-
JIHA M HX OepeKadKoil Mo TpybaM BenarT
XOJIONHJIbHBIE H HacoCHble CTaHIHH, pac-
MOJIO¥EHHbIe BMOJb JHHHH 4epe3 Kaufble
500 M.

A Kag 06CTOMT HeJlo C YCTPOHCTBaMH,
OTKPBIBAKILHMH H 3aBepIlaolHMH
CIIJIDI, roe cBepXnpoBopAlllie KabelsH
COeqHHAITCA € 06bIMHbIMH? HaK yie roBo-
PHJIOCh, TaM MOTYT INPOHCXOJHWTH 3HAYH-

TeJIbHble NMOTEPH «XO0JIOfa» — Ha HX CYeTy
npumepHo 20% Bcex noTepb JHHHH. Bo-
poOThCA C HHMH TPYLHO — TIOTOMY YTO

KOPOTKHE CBEePXNpPOBOAAIIHE JIHHHH H JH-
HMH ¢ GOJIbIUMM 4YHCJIOM BBOAOB [aie B
NPOEKTe He BBINEPHHBAIT KOBKYPEHIHH
¢ o6biuHbIMK- JIDII. YTo e KacaeTcA Halb-
HHX CBEpXIPOBOMAIIHX JHHHE, TO 3Jech
nepcneKTHBBI 6osee o6HagemHBarOLIHE.
IIpu pivue OKOJO 2 TBHIC. KM OHH 6yOyT
CTOMTBH [OpOHe OOBIMHBIX JIMHHH IIOCTOAH-
HOr0 TOKa IpHMepHO B 2,5—3 pasa, 3aTo
NOTepH B HHX He INpPeBBICAT H IpoleHtal
A 3TO 3HAYHT, YTO KaNHTaJIbHbIe 3aTpathl
Ha HX CTPOMTEJbCTBO OKYIATCA 3a He-
CHOJIBKO JIeT.

I'ny60Kyl0  SKOHOMHYECKYIO pas3BefKy
npoBesiH ¢paunysckHe ydenble. OHH TOQ-
CYHMTAJIH, 4TO NEpeBOJ 3HepreTHYecKoi
cucTeMbl DpaHIHH Ha CBepPXNPOBOMALIHE
JHMHHH 3a 10 JleT 3KCIUIyaTallHH TNO3BOJIHT
C3KOHOMHTb 20 MJpa. KBT-4  BJIEKTPO-
3HEPI'HH.

Jlo cuX nop HH OfHa IIPOMBILJIEHHAS
CBEPXNPOBOAAIIAA  JIMHHA He MCIBITHIBA-
Jack. DBoJsbluoit Kpyr Hay4dHBIX H HHie-
HEePHBIX 3alad CTOHT Nepeq HX GYAYLIMMH
co3fiatesaAMH. Peluense 3THX 3afad OTKPO-
€T HOBYI0 OTpacjb 3HePreTHHKH — 3Hep-
reTHRY 6OJIbLIHX TOKOB.
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CETO/IHA B HOMEPE:
ke Muww CPEJJOBA
W Cepems KYSOBHHHOBA

STATOP
/.~ nopweHp

CNUPAAbHBIN
BHICTYN

A N
PA3PE3S B-B

MPOPESH B CHHPAABHOM

BHCTYNE
5
PASPE3 A-A
ron? KOHTPPOTOP
" PTYTHbBI! TOKOCLEMHUK

[ B TNOKOE

l MACAO

| |

PTYTH )

OTBOAAWMH
TOKOTIPOBAY,

NPY BPAWEHUM

PTYTY

MACA{

HENOABHIKHAR
BAHHA AAS PTYTU



ABHT AT EAb
s KOAECE

«3anumascv 8 asTO-
MOJENBHOM  KpyXke, 5
3ajyman co3aTb MOJenb
gsurareas 8 xoaece. Ilo-
CbLAGI0 BAM  CAEAAHHYFO
MHOI0  MOJE€Ab TaKo10
asuzarens».

Muxaun Cpegos,
2. Topru
Mowunesckoii o6a.

A ECAH PTYThH?

«[eneparop Hosoltl
KOHCTPYKLUL, ONUCAHHbLL
8 «FOTe» M 5, ewe nu-
2z7¢ ne paboraer. I'ugpo-
TeXHUKU TNOKA He MOTYT
Cnpasurbca ¢ 0ZHOILL
TPYAHOCTDIO: CHATb TOK
co craropa. C sroii Tpya-
HOCTbIO CNPABASETCS MOe
cneyuanvHoe npucnocob-
aenue. Ecau saure 6 ne-
20 pacnaasaeHHblil  Me-
raan (pryrv), a csep-
Xy ~— Macao, TO NOCAE
3T020 KOHT ppPOTOPHBLL
wapoaiperar MOXHO 3a-
nyckarv. 1ok noiiger «
norpeburensm».

Cepreii Kysosnuxos,
noc. 3apeunsiii
Csepanosckoii 06.4.

drenepmnuntic  Co-
sem pertun 6boamsv
asmopcrue ceude-~
meavenmea Muwe
Cpedosy 3a ezo 06u-
ame.nb 6  Koaece,
Cepedce LKyaosnuwio-
6Y ~— 34  PMYMNLIL
MOKOCTEMN UK.

2%

HOMMEHTAPHH CTELHA/THCTA

Moutankon DpwHec B pemakumto NOCLIKY: MOfens
OpuruHanbHOro nHeemopsurarens. Ero mommo wnazearte
«NHEBMOABMraTesns C BPALWAIOLWMMCH NOPLUHEM» MM
«MOTOP-KONeco».

Ecnu npumeHHTD TEPMMHOMNOIMIO, NPUHATYIO B 3N€K-
TPOTE@XHUKE, TO MOMHO CKa3aTbh, YTO B MULIMHOM ABM-
rarefle BOKPYr poropa Bpaujaerca crarop. B crarope
pasmelleHbi  fABa  NOANPYMMHEHHbIX  NAACTMHYATBIX
nopwHa. HenogewHbili poTop ¢ kaHanamm ANA nog-
BOfla M OTBO[A BO3f[yXa MMeeT CNWPanbHbiM BbICTYN.
Bosgyx, BbIXOAR M3 NOABOASLLEro KaHana poTopa, Aa-
BMT Ha NNACTUHKY-MOPLIEHb M 3acTaBfser crarop Bpa-
warbcs. Bo3pgyx ¢ Apyrodi CTOPOHBI NAACTHHLI BbiTeC-
HAeTca uyepes ortBofsiuiee orBepctHe. A utobunl 3tomy
HEe NpenaTcTBOBana BTOPAas NNacTMHa, B CNMPanbHOM
BLICTYNE OT Hauana ero Nofbema M A0 OTBOAAWero
OTBEpPCTHS BLINONHeHa nNpope3b. Kak rtonkko crarop
nposepHercs Ha non-o6opora, €O cTyneHwkM cnupans-
HOTO BbICTYNa COCKOYMT BTOPAaA NMACTHHKa-NOPLIEeHb M
NpoLecc HayHercs cHauvana.

Muwmuy gBuratrens He MMeer MepPTBLIX TOYEK, XOPOLIO
cbanancupoBaH, HO M3-33 OTCYTCTBWS HafeXHbIX YnfoT-
HEHMIT mexay peranamm  Mmoxer paborark nuwe Ha
BO3AyXe HeBLICOKOro paaeneHws. [lpaena, He obazarens-
HO TONLKO Ha Bo3fyxe. MOMHO NPuUMeHKTL nap, a Teo-
PeTMHECKH flaxe M roproure cmecu. Ho torpa nossur-
CA Uensii psg TPYAHOCTEH C YNNOTHEHWeM, OXNaMpeHu-
eMm, NpeoaoneTh KOTOphie TeXHHKA NOka He B CuAax.

B 5-m Homepe «HOTa» 3a 1968 rom, B cratke «lo-
npaeka K 3Hepretmueckol asbywke», 6bin onmcaH Ho-
Bbii{ rMppoarperar, B KOTOPOM BpAalLaeTcsi He TOMbKO
porop, Ho u cratop. Bcem xopow HoBuilt reHeparop,
HO BOT BOMPOC: KAaK CHATb TOK C pABMIKyLlie-
roca cratopa 6es 3sMauurenbHbix notepe! 3TO OCHOB-
HOE MPEnsSTCTBUE K MPOMBILUNEHHOMY NPHUMEHEHMIO HO-
BOK TYpOuHbI: Befb OKpPYXkHasi CKOPOCTH cratopa of-
pomua — Gonee 100 m/cek.

Y¥ens Tapacos ua BnagusocTtoka NpegnoMmn uerou-
HBIM KOJNMEKTOP € NPHHYAWTENLHEIM OXNAMAEHMEM, HO
W 3TO B NPHHLMNE HE OYEHb YAAYHbLIA BhIXOL M3 NONO-
MEHMA — Befb OH He MCKMIOMAeT NOTepM Ha TpPeHue.

Cepreti KyzosHukoB M3 nocenka 3apeunbii Ceepg-
NOBCKOMN OBnacTM npuchian NPMHUMIKANLHO HOBOE pe-
LIEeHHWe 3TOM 33faum — PTYTHRIH TOKOCbeMHHK. [lpas-
A3, B HAYYHO-MCCNEAOBATENBCKMX MHCTMTYTax He[aBHO
6bin co3paH NOAOGHBLIN  KOANEKTOP, HO KOHCTPYKLUMNA
Cepres cunsHo OTnMuaetca or pa3spaboraHHoi cneym-
ammctamn.  Ha  pucyHke nokasaHa cxema TOKO-
CbemHMKa pana  Hosoro typboarperara. Or cra-
TopHoii  (KoHTppoTOpHOi) o©obmotku  TypBoremeparo-
pa OTXOAAT MepHble KOHTAKTbl, JKECTKO 3aKpenfieHHhie
Ha KOHTPPOTOPE W BPaWAOWMEcs BmecTe ¢ HWM. HKow-
Lbl KOHTAKTOB MOrpYyXXeHbi B HEMOABKKHYIO BaMHY C
PTYTbIO, C KOTOPOH M CHMmaetrcs Tok. Yrobmi ucknio-
4YuTL MchapeHWe SAOBUTbIX napos prytu, Cepreit npepg-
yCMOTPEN MacnfiHbii «3aTBOP». Macno HamHOro nerve
pTytH M Bcerpga Byner HaxoguTbCA Ha ee NOBEPXHOC-
TH, NPEnATCTBYA McnapeHuro. B TokockemHuke orcyrer-
BYIOT MCKPEHME M M3HOC MNOBEPXHOCTEN, a nepexogHoe
COMPOTUBIIEHUE HHUTOMHO Mano H NPAKTHYECKH He Mme-
HSETCA ¢ MOBbLILIEHMEM CHNbl TOKA.

. MHXAH0BA, unnienep, H. YHPHHOB, unwenep
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CTERJ MHEPOH3OFBPETEHHIH

3AYEM HNAHATLCA XONOAWUNLHWUKY?

Banepuit 3y6xos u3 HosocHOHpcka nopmeTHJ, Y4TO
AOCTATh NPOAYKTHI € HMHM}KHHX NOJOK XOJIONHJIBHHKOB
MOKHO, TOJbKO CHIIbHO HarmysiHchk. Ilopa3mbiciHB,
Banepuii cpenan pJjifs CcBOEro XOJIOAHJBHHKA NOACTaB-
ky-AuHE. Tenmeps KJIAHATbCA XO-
JIOMHJIBHHKY He Haji0 — BCe €ro
NOJIKH Nepej| Ijla3aMH. A B AIHKe
pa3MecTHJlack  yTBapb, KOTOpOH
NOJNB3YIOTCA Heé TaK Y 4acTo.
HOHCTpYKIOHA  ALIHKA-NORCTAaBKH
BbicoToii 40—60 cm H300pameHa
Ha pHcyurxe. Kapkac penaerca M3
OOBIYHBIX COCHOBBIX [IOCOK, A&
CTEHKH H NOJKH OOJHLOBBIBAIOTCSA KpamieHol tavepoH
HJIH OpPrajHTOM.

[~ "=

BEPEBHNW, PABHAACDL!

Cama Koiipman H3 JlbBoBa npepJioNHA NOLbeMHOE
YCTPOHCTBO pJIA cymKH 0enbfA, KOTOpOe MOMKHO YCTa-
HOBHTb B BaHHOH HJIH B KyXHe.

— BHYTpH pepeBAHHOH HJIM MeTad-
JIHYeCKOH PpPaMKH HaTAHYTO HEeCKOJIb-
KO PAAOB MHJIJIHMETPOBOH pb1GOINIOB-
noii jJeckH. Ha Hee Bemialor GeJsibe.
™~ _ | Tlox nmoTonKOM, BOJIL OfHOH H3 CTEH,
b ; YCTAaHOBIEH  BpamamwinHiica 0apa-
6au-Tpy6a nHamerpom 50—70 mm.
w1 K 6GapabadHy Ha uerblpex LIHypax

E (ny4ime H3 KanpoHa) mnopBeuneHa
pamka. OT ogHOH CTOPOHBI PpPaMKH
LWHYPLI HAYT npAMo K GapafaHy, LIMYpBI, NpHBA3AH-
Hble K APYroil cTOpPOHe. cHayajla NPOXOMAT 4Yepes Ma-
JeHbKHe OJIOKH.

K 6apafaHy mpHKpensieH elle OfHH IHYp C pPYy4YKOM-
neraell. B ornHYHe OT LMYypPOB, Ha KOTOpPHIX BHCHT
pamMka, OH Harpy4eH Ha Gapabau B NMPOTHBONOJIOMKHYIO
cropoHy. CHAB pyYKy € KPIOK3a, MBI OCBOGOHM paM-
Ky, M OHa cnycTHTcA BHH3. MoxkHo Bewats Gesbe. Te-
neps, NOTAHYB 3a PYYKy, Mbl NMOJHHMEM paMKy WO
TIOTOJIOK, & HajeB pYYHY Ha KPIOK, 3aKPENHM paMKy
BBEpXY.
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Hoeu XXI eexy

YueHble paccumTanu: mHpo-
Bble 3anacbt pPa3BefaHHOro
npupoaHoro Tonnuea Gyayt
MCUEPNaHbl NPHMEPHO NeT ye-
pes cro. «<K Tomy Bpeme-
‘wn, — nuwyr Fpant lNykacsaw
us r. Aunukana ApmsHcko#m
CCP u Bnagummp KaneHuwuen-
ko u3 BopoHewa, — HyMHO
HAYUMTbCH «YKPOWATb» rpe-
myumii rasn, lpemyumss ras —
3T0 cmeck aByx obnemos Bo-
popoga wu ogHoro obvema
KMCNOPOAa, KOTOPas B3pbi-
BaAETCH C BbIAENEHMEM OrPOM-
HOro  KOnMuecTBa  Tenna.

Bapuisaetcs u cmecs Boagy-
xa c¢ sogopogom (ecnu BoO-
nopona B Hen or 4% po
75'%). Ha nepsuiii Barnsg sce
Ou€eHb NPOCTO: CMELUMBaK BO-
AOPOA C BO3AYXOM M nopa-
BaM B fABuWratens, TypOGuHbl,
kotne. Ho geno B tom, urto
TPeMYuyI0  CMecb CHadana
Hano ob6yafatk: BeOb CKO-
pocTb pPacnpoCcTPaHeHns
(PPOHTA NNAMEHU B rpemy-
uem raze Gonee 2000 m/cex.
CHM3MB CKOPOCTL FOPEHHs
raza pa3 B OECHATb, MOKHO
NONY4YMTL CNOKOWHOE, IPeK-
TMBHOE W NPAKTUHECKM HEeMC-
uepnaemoe roprouee.



HE PACCYHTAIH
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PASLEPEMCA
HE TOPOMNACH

Hamun yuratenun FOpa M.
H Cepema III. Bepuo noj-
METHJIH, 4YTO OT MOTOLHK-
JIOB M IIyMy H BPEOHBbIX ra-
30B HCXOOWT MHOro 6Gosblue,
yem ot aBromobOuyedi. H
NpelliIOHHIH  3JIeKTPOPOJI-
nep. OH NpoOCT MO KOHCT-
PYKIIHH, & NMPHATHHIH BHELL-
uMil BUI pamyer rnas. Jus
npHBofla pebsara mnpejJiara-
0T B3ATb CTAPTEP MOLIHOC-
Ter0 11 4. ¢. oT aBTOMOGH-
Jeit MA3. Iurauue crapre-
pa — OT 4eTelpeX 6-BOJb-
TCBBIX MOTOIMKJIETHBIX
AKKYMYJATOPOB. A OAnA pe-
ryJHPOBAHHA CKOPOCTH B
py4YKe PyJisi Hy¥HO Paclono-
IHTb pPeocTaT THIA hnepe-
MEHHOIO CONPOTHBJIEHHA OT
paHONPHEMHHKA .

Byner Ju pa6oratb Ta-
Kol azektpoposnep? Hau-
Hem c¢ ppurarens. CrapTe-
pul BooObGLe — 3TO 3JIEKT-
POIBHraTenH, pacCuYHTaH-
Hble Ha HKPATHOBPEMEHHYHO

pa6oty. IIpH AnHTEbHOH
pa6ore HAa  IpefesbHOM
MOLLIHOCTH OHH O4YeHb CKOPO
Bbixofsr u3 crposa. Ho
MOMHO JKCITyaTHPOBATL
crapTep Ha TOHHMIKEeHHOH

mougnoctd. Torpga OH INpo-
pa6oTtaet fonblle. B Haiev

cllydae, HanpHMep, CHH-
MaTb C Hero 5 JI. C., HIH
3730 Barr. IIpH IuecTH-
BOJILTOBOH  CHCTeéMe TIIHTa-
HHfI TOK B 3JIEKTPOLENAX
npepbicuT 600 a. 910 He
TaK CTpallHO NPHIETCA
NMOCTABHTL IpoBofa 6oJb-
mworo ceyeHHsa. Ho moTo-
IMKJIETHbIE AKKYMYJIATOPEI
npH 3TOM He nopoHnyrt. Ye-
ThIpEX COeNHHEeHHBIX Iapalli-
JeJJbHO AaKKYMYJATOPOB, €
eMKOCThI0 o 14 amnep-ya-
COB HKamblil, He XBATHT H
Ha 5 mHH. pa6orbl. MoiHO
COeIMHHTL HX MNOCJe[0Ba-
TenbHo M TONABAaThb Ha [BH-
ratenb 24 B. Torpga TOK
ynaget go 150 a. A ob6mmii
pe3ysbTaT OKAMEeTCA TAKHM
e  NnayeBHolM. CroJib
6OMBIION TOK CMOMeT [ame
pas3pylIHTh MaJleHbKHH aK-
KyMYJIATOP.

BbiXon TOJBKO OOHH -——

HCKaTh AKKYMYJIATOPHI
6GoNplIoH eMKOCTH H YBEJIH-
yMBaTh HMX 4YHCJO. Benp

yTo6Bl pPOJIJIEp NPH MOIIHO-
CTH 5 JI. €. e3[HJ XOTaA 6bl
5 4yac.,, HYHBl aKKyMy-
JIATOPBI  eMKOCTHI0  6oJiee
3 ThIC. ammep-yacoB. A 3T0
eJsiaa 6atapes, KOTOPYI He

yMEeCTHIUb Jaxe B HebOJb-
ILIOM OpHILeIle.

Tenepy 0 peocTtate. Bo-
MepBLIX, B HAllleM clly4yae
(Beb IpoBOAA [AJIA TaAKHX
TOKOB O4Ye€Hb TOJICTBI) €ro
pasmepbl OyAyT COHM3MEPH-
Mbl C pasMepaMH C€amoro
ctaprepa. H KHOHedHO, HH B
HaKOH py4YKe ero He ymec-
THIIbL. A BO-BTODBIX, O4YeHb
Y KAJKO OparoleHHyH
3HEPrH pacceHBaTb B BHJE
TelJla B 0O6MOTHKaX peocraTta.
HymxHo HcCKath Apyrue mny-
TH PpEryJIHPOBaHHA CHOPO-
CTH. ITO O4YeHL HHTepecHas,
Ba)Hafl M TPy[Has 3ajadya.

Ho Benb BsJyeKTpopoJliiie-
Pbl ¥ 3JEKTPOMOGHJIH yHe
pasbe3xaroT. Hak me HH-
}eHephl pelanT Te npob-
JleMbl, O KOTOPBIX MBI [O-
BopumM? BEpaTie OyTH Ta-
KOBbl. BepyTcsa goporue, HO
eMKHe AaKKyMYJATOpPbI, Ha-
npuMep cepebpaAHO-HHKeJe-
Bble. KOHCTPYHPYHTCA Crie-
LHaJbHLIE He OYeHb MOLll-
Hble [BHraTeJH C [OOIOJIHH-
TeJbHbIMH OOGMOTKaMHu [UJiA

peryJHpoBaHHA  CKOPOCTH
BpalleHHA. A BMeCTO pe-
0OCTaTOB NPHMEHATCA

CJIO¥HDbIE, HO 3HOHOMHYHLIE
3JIeKTPHYECKHe CXEMBbi.

MY3EH

COENAH ACTPOHOMOM..

U3orHyThili B BHAE NMOAKOBBI

METanNMYecKHH crepeHb nou-

TH Bcerfia Bbi3biBaeT Yy Hac npefcrasneHKMe o MOCTOSHHOM Mma-
rumre. Ho BOT Ha pMCyHKe M306pa)@H MarHWr, KOTOPbISi BHI-
nonHeH B hopMme... silja. Ha seictaske 80-x ropos npoiunoro
seka B Mapike AeMoHCTpHpoBancs 3Tor HeobbluHbIM 3KCMO-

Har. OcHoBaHKMeMm,

Ha KOTOPOM [EPMANCs MarHur,

cnymun

xyaoxmecreeHHo oGpaGoranHbiii B BMAE capKoghara Kycok e-
ne3a. MHTepecHo M TO, 41O MarHMT 6bin W3roroBnen AaBHO,
B 1610 rofy, M He Kem MHBbIM, KaK CAMMM ACTPOHOMOM... Fa-

A

nMneem.




Kax usgecmno, Hauwa 3eMAn umeem NoAOCa, KAK
y maznumos. Ecau y 00H020 u3 noAOCo8 nomecmumos
Aemamendbruili annapam u co3dams 8 HeMm Mazrum-
HOe nose Mo4HO Mmakoe e, KaK Ha noarce, mo an-
napam doxaxcen 83nemems. Tax xKax macca 3emau 8
Muassuapos: pa3 Goabue semamendbrozo annapama,
mo on 6ydem Osuzambca 00 mex nop, NoOKa cyuecm-
8YIOM CUANbL OMIMAAKUBARUA.

Ysascaeman pedakyus, ecrun Smo nycmas 3ames,
mo o6vacrume nowemy.

Baneputi llladpynos,
2. Kupuanos Boaozodckoli o6 racmu

B «l0Te» Me 12 3a 1968 r. B ctatbe «MarHuT cThpaer cie-
Rbl®» MBI pacCKa3biBaJH O TOM, KaK MOXHO HCNOJb3OBATH
MArHHTHOE NOJie MJAHETH AN TOPMOXEHHS KOCMHYECKHX am-
napatoB. Ho peur tam wmna o lOnutepe, y xotoporo nanps-
KEHHOCTb MATHHTHOTO HNOJSl BO MHOrO pa3 GoJbiue, uyeM
y 3eman. MocmoTpuTe HA cTpesKy Kommaca. CHiIbl MarHHTHOrO
OPHTAMEHHS eJle XaaTaeT Ha TO, 4TO6bl NOBepHYTb Y3Kyl0
HAMArHHYEHHYI0 NJNACTHHOUKY Ha cTepXeubke. [lostomy an-
napar € co6CTBEHHBIM MCTOYHHKOM MATHHTHOrO TOAS He B3Ne-
THT — CHIUKOM BeJdMKa Cwia rpaBurauuH. M macca 3emam
TYT HH HPH YeM: BEAb OHA B RAHHOM CJlydde CO3ZAET CHJbL
AOPHTAMXKEHHS], 3 HE OTTAJKHBAHHSA.

Ho ecan roroputs BOOGIlEe O npHpoAe MarHHTHOro MNOAs
3emaHd, To ee Macca 3Rech HrpaerT JAajeko He MNOCAEAHION
posnb. [Mpaena, noka eme TOYHOH TEOPHH  NPOHCXOKAEHHS
MArHHTHOrO noJasi HebGecHmX Tea HeT. EcTb TOAbKo runote-
3u. [posepkoil ofHON H3 HHX 3anumaloTcs yuehble HuCTHTY-
ta ¢pr3aukn AH JlarCCP.

I'Hnote3sa BLIABHHYTA BHLE-NPE3HAEHTOM AKajieMHH Hayk
AP npogeccopom M. LlireenGekom. OcHoBaHa oOHa Ha TOM,
YTO AAPO 3eMJIH COCTOHT H3 PAaCIABJEHHOrO Xeje3a C NpH-
Mecbl0 KpeMHHSi. KpeMuHil noCTeneHHO KPHCTAJJIH3YeTCS H
BCAJBIBAET, TAKHM 06GPa3oM BHYTPH 3€MJIH ABHIKETCH OSNEKT-
pPOnpOBORSAIAS KMAKOCTH. JIBHXKeHHe STO OueHb CJONKHO,
CTPYH H3BHBAWOTCH W nepemaeralorcs. Ho 3semmoii wap npo-
HH3aH CcNA0BIMM  MaArHHTHLIMH CHIOBLIMM AMHHAMH. Cie-
ROBaTeNbHO, NEpel, HAMH TPOBORHHK, ABHXKYILHHCA B Mar-
HHTHOM noJle. A pa3 Tak — B HNPOBOAHHKe (CTPysX) HaBO-
aurca IAC. Mostomy 3eMil0 MOKHO HPERCTABHTL B BHAE
THITAHTCKOrO SJAEKTPOMArHKTa.

B opno#t w3 naGoparopuii HHCTHTYTAa (H3HKH CMOHTHpO-
BaHA YCTAHOBKA, B KOTOPOH HMHTHPYeTCS ABHXKEHKE CTPY#
MeTanJa B 3eMHOM sifpe. Pe3yibTaThl SKCNEPHMEHTOB NOMO-
ryr paspaboTraTb TOYHYl0 TEOPHI0 reOMATHeTH3Ma.

OLLUUBKA

a

¥ menn ecmev npedaomerue
opzanu3oeames @ IypHaae
wHay6 navurarowyezo paduo-
awbumean. Ilexamamv mam
CHAUAAA CAMBIE NPOCMBLE CXE-
Mri U Mo nepe. >
# Goaee caownwvim. Imobui pe-
Garma, Homoprie xomam cmpo-
UMd MPAHSUCTNOPHBIE TLPUEIH-
HUKYU, HAYUUAUCL GCOM TP~
MYOPOCMAMR paduomexnuru.

JE nuuey 8um He moavro om
CB0620 UMEHU; HO U OM UMEHU
pebam o naweit yauyni

Koan Cenv, 2. Anmiobuncn

B 6mokadwmx Homepax,
pebsra, mbl o6s3atenbHc Bo-
306HOBMM  CTPaHMuYKY Ha-
uMHalowero pagxonio6urena,
CMoTpHTe ee B BHINyCKax
«3a04HON LIKONBLI pagHO3neK-
TPOHMKML. A  noKa, wTO6HI
oceoutb a3byky fena, Koto-
PbM Bbl XOTHTE 3AHSTLCS, CO-
Beryem Bam npuobpectu KHKM-
MKY «IDnexTpMuecTBO B Ca-
mopenkaxn. TouHee, 3T0 He
KHWKKA, a Komnnekr 6po-
unop. OHM HayuaT Bac uMTaTh
NeKTpHUeCKHe CXeMbl, MOMO-~
ryr oGopypoears pomalu-
Hioro naGopartopumio, nocr-
POMTL TpocCTeliliMe M3MEpH-
TenbHble npHGOpbl, TpaHC-
topmatop, BbinpsMMTens M
ele MHoroe, Tak HeoGxopu-
Mmoe pans ycriewHoH paGoTel.

3aKa3aTh KHMKKY MOMHO
MO MouYTe HANOMEHHbLIM Mna-
Tedom, Ge3 npenBapHrenn-
HoM onnatbl. Muwmkre B ap-
pec  MmarasmuHa: Mockea,
B-168, yn. Kp»uoxanoBcKoro,
aom 14, Marazmn cKnmra—
nouTokin.

..3Be3goner puaH onuchiBan KpuBylo Bokpyr KOnutepa. Dxunas cobpancs B rnasHom OT-
cexe. Kanuran BbINON3 Ha cepefmHy M, BLICYHYB M3-NOA NaHUMPs 3MEWHYIO ronosy, Npo-

H3Hec:

- Bpartes puanel Mbi pgocTHrnM nnaweThl, efUHCTBEHHOK M3 BCeX aessTH, obpawaroumx-
cs Bokpyr entoro ConHua, Ha KOTOPOH BO3MOMHA XOTh KaKas-HuByab Mm3Mb. Ho, k Ha-
weMmy rnybokoMy comaneHuto, He yaanock O6GHapyMmWTh HMKaKMX ee NpW3Hakoe. Ocrtanb-

Hbi€ nnaMeTbi MMelOT upeanuuai’mo BbICOKYHO

Temneparypy

NOBEPXHOCTH, KpOme TOro,

B atmocthepe HEKOTOPBLIX M3 HMX COAEPMATCs SAOBWTbie rashl — TaKue, KAK KKCAOPOA M
a3zor. Tak 4TO HeT HMKAKOrO CMbICNA MX HCCNefoBarth. Mbi BO3BpAaWAeMCs [OMOMN...

r. YepHoropck KpacHospckoro xpas
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O COBEeTCHOU HAYHe U TexHuHe

CHEICH O IV U T SIS (\ ) -
P

Bonnonom — 3TO CTOPO3 MOPCKOIO NOP-
7a. 338 €ro CHHMHOH THXO [Aaxke BO BpeMs
mTopma. HepmapomM BOJIHOJIOMBI COOPYEAOT
M3 KAMEHMHHIX TNBI0 H TaAMKeNblx GeToHHBIX
naut. X pacnonaraoT B BHAE YCTOWYHBON
IPAABI, NMPErpasknaonieil NyTh BOJHAM.

Ho yruxomupmBaTh maberaronjue BaJbl
MOXHO NO-APYIOMY — BCTPRYHBIM TEUYEHHEM.
HocTtarouno, uTof6el €ro CKOPOCTH COCTABIA-
Jia BCEro JMIOL YeTBEPTYH YACTH CKOPOCTH
Tex BOJH, uTO Geryr ums OTEPHITOTO MOpSH, —
TOrga BOJHEHHE YAAETCA TNOTACHTh. OITY
HAEI0 M pelluJ HCHOJAL30BATHE B KOHCTPYK-
IIHA HOBOTro BoJHOJXOMA uHkeHep B. I'. Tas-
punoB (cM. 150 cTp. 060K KH).

Ha pgne GyxTel HMAH UYTh BhIle KJIAQyT
ALIpUATHIH  TPYGOMpoBOA, KOTOPBIA COemH-
HAT ¢ KoMnpeccopoM, cTosumum ua Gepery.
IIyckaror cxaTelii Bo3ayx. OH TecHHT BoAy
u3 Tpy6 H uepe3 OTBEepPCTHA MIH KNANAHBI
BBIXOAHT B BoAy. Jlajabile MPOHCXOIHT NPH-
MEpHO 70, 9TOe MbI mabmopgaem 13acTo B Gy-
THIIKe C rA3HPOBaHHON BOHOH, — OrpoMHOE
KOJXH4ecTBO uefONBIMIAX MO pa3mepy mny-
SHIPbKOB GHICTPO TNepeMellaeTCs  BBEPX,
8 BMeCTe € BO3AYXOM YCTPEMISETCA M BOAA.
Ee pBHaeHHe Oo0BACHAETCS NPOCTO: C3aaH
Kamkaore mny3sipbka o0pa3yercs BuXpPeBas
30HA ¢ NOHHMKEHHBLIM [aBleHueM. Tyna =
3acachiBaeTca Bopa. Cmagana B 30HY paaspe-
MeHHA nonajaror GauskaiimHe K IMySHIPhKAM

OHEpPreTHKY, KOTOPHIH 3aHHMaeTcs paspa-
GOTKOIT HOBOH BIEKTPONMHHH, HeOGXOAUMO
TOYHO 3HATH BeNHYHHY AUIJIEKTPHYECKOH
nocroaHHOK (hapdopa ANA H3OAATOPOB —
ecaH cBeieMHs GyAyT HETOYHBI, MOYKET CJIY-
YHTHCA ABAPHA. XMMHKY C 3aBOJA HCKYCCT-
BEHHOI0 BOJIOKMA He o00oiiTHCh Ge3 IAMHBIX
0 TeMmepaType, NMPH KOTOPOH NPOXOAHT HO-
BAR 3K3I0TEPMHYECKAS PEAKNHsA. ABHANHOH-
HOMY KOHCTPYKTOpPY TpebGyHwTCa CBeleHUS
0 MPOYHOCTH ANIOMHHUEBOr0 CIIABA, H T. A.
IlpavMepors 3A€Ch MOZKHO HPHBECTH CKOJBKO
yroauo.

Ho, mnono’kHM wUTO HHKEHEDP-DHEPreTHK
HAINEJ B CNPABOYHHKE TO, UYTO €My HY3KHO.
BepnaTs sn aroit muadpe? Beas dapdop maro-
TABIMBAETCH HA PAa3HBIX 38BOJAX H3 IJIHMHBI
CaMBIX pasmbix copToB. Ha kamom H3 HEX
pesaror ¢apdop onpeleneHHO MAPKH H
ONpeNeNeHHOrQ COPTa. A NMPH OTBETCTBEHHKIX
pacuetax TpebyeTca BBICOKAS TOYHOCTb, H
HHMKEeHePY NPpHAETCA BBIACHATHL y 3aBOJA-
TMOCTABUIMKA Bce HYJKHbIe NapAMETpPBL

YACTHLL, TOTOM O6Iarogaps TPEHHMI0 HAYM-
HAIOT ABHTAThCH H cocenHue. Tax obpasyert-
CA HenpepBIBHBLIH MOTOK ra3a H BOJHIL

Tem BpeMeHeM HA TOBEPXHOCTH BO3AYII-
Hble my3bIpbku o0paayior GypyH BHICOTOMH
B HEeCKOJIBKO [ECATKOB CANTHMETDPOB. 3[ech
KHIUT BOAA, YBJIeKAeMAN CTpPyed B BHpe
thaxesa. IloToM Bofa MeHser CBOe HANDAB-
JleHHe — OHA HAYMHAET TeYb FOPH3OHTAJB-
HO, pPacOpOCTpAMsETCA BO BCe CTOPOHBI OT
6ypyna. YacTh noTOKA, HANPABNEeHHAA HAa-
BCTpeuy HaGeraromfum BAJIAM, ABAAETCA pa-
Goueil BOJHOI, OHA FACHT HX.

HaobperaTens, ofHAKO, 2THM He OTPAHH-
uniacsa. Or npepnoxua Ha myTH dakena pas-
MECTHTH €lle M HAKJOHHbIE HAIPABIAIHE
O[HTEl, HAKJIOHMB MX B CTOPOMY OTKpPEITOTO
mopa. Il[aTter manpasasoTr daken B Ty ke
CTOpOHY, HXeXaloT ero cuiabHee. Taxoi BO3-
AYIIHSLIH BOJHOMOM GYAeT Cry:XuTh Me Xyie
KAMEeHHOr0.

H ecth eme oOauA 3aMAHYHBAA HAEA —
ucnoan3zoeatk TpyGonmpoeox B. I'. Taspuno-
BA [JAA cuaaBa neca. IIpefcTaBhTe, YTO ABIP-
gaTeiii TpyGompoBoA pA3MECTHAM HA HAHE
pexn. CixaTsiii BO3LYX BHIPBAJCH H3 OTBep-
ctmii m morman Boxy. HckyccrBemHoe Tewe-
une? Komeuno. Bonee Toro — peus nger
0 MOBOM BHfe TpaHcmoptra. Ho »10 yke ne-
a0 Gypymero...

Bee 3TH TPYAHOCTH HCYE3HYT, KAK TOJbKO
y uac B crpane nosBurca TocymapcreeHnas
CHCTeMA CTAHAAPTHBIX COPABOYHBIX JAH-
HEIX — CpaBouHOe GOpo ANA y9eHbIX M HH-
MEHEPOB., OJEKTPOHHBIE BHIYUCIUTEIBHEIE
MAIIMHE BO3BMYT HA cefd INABHYIO poabL
B CcOpaBOuHOil cucTeme. B mamarm BerauCaH-
TeJLHBIX MAIMAH OyfeT XpAHMTLCA BCA HH-
dopmanua. Ora moCTYynmuT TyJa ¢ NMpeaNpHS-
THI, M3 HAYYHO-HCCAENOBATENbCKHX MHCTH-
TyroB um JgaGopatopuii, xoTopsie B 00s3a-
TeXxbHOM mOpAzKe GyAayr coo6maTh B IeHTD
BCe TEXHHMYECKH BamXHbIe NokazaTemn. Jlro-
Goe mpeanpHATHE CMOMET BOCHONB30OBATHCH
3Tum GoraTcTBOM, OTNPABHMB B CIOPABOYHOE
GIopo TellerpAMMY, B KOTGPOii yCAOBIEHHBIM
mucdpom coo6mET © CcBOMX TpeGoBaHHAX.
Tenerpamma mpoiifler CHAuAJNA 1O OOBITHBIM
KAHAJAM CBA3H, A 3aTeM NOCTYNHT B che-
NUANBUBIE KAWUAJIB], CBA3AHHEIE C BBIYHCYH-
TeJFHBIMM MamuHAMH, TAK 3Ke ABTOMATH-
ueckH, Ge3 ygacTus uenoBexka OCpPaATHBIM Imy-
TeM Loiiler OTBeT.
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XXHBOM
CBE

6. bOPHCOB

[101EMY?

Ha pacctosHum 8bITAHYTON pyku rope-
na 3eesga. AcrtpoHom Bet npuuncnun ee
K «fynbcapaM»: 0HAa TO BCAbIXMBana nu-
nosaTtuiM oTGneckoM, To yracana. A paaom,
B OKpYWEHUW Benbix, OpaHWesbIX, WenTo-'
BaThix 3834 MOMEHbLWE NAbINA, yAanafck,
ronyban TymaHHOCTE...

Mpamo Hasawmpaenne! Beao BCE, 4TO ne-
pen raajamu, Mbi BMAMM B NUCTE repaHu.
Othypa we 3ro wocMuueckoe nopobue? |



Hosas runotesa u BNpAMb yCTaHaBNMBaeT POACTBO OTKPLITOrO ABAEHWA C HOCMOCOM.
CeeueHne pacreHnii 0BbLACKAETCA M3NyueHMEM NnNa3Mbl, CAMOT0 pacnpocTpaHeHHoro co-

CTOAHMA BELLECTB3 BO BCENEHHOH.

Tauoi BbiBog MOMeT 03afauuTh. [nasma B HaweM NpeacTaBlieHMM LWITYKA ropaAYafd —
mMunnuoHorpagycHas! A TyT npocToi nucT repaHu?!
Ho, #aK yBuAuM, M camu aBTOPbI He CPa3y YTBEpAMNMCHL B CBOEH runoTese.

«Ilo-sudumomy, 6 Hauiem TenepewHem cKale MbILNEHUS OTCYTCTEYET

4TO-TO O%eHb 64X HOe, yenoe
x00 K 3TumM npobremMam».

Mpobnembl, KoTOpble MMeeT B BMAY BMA-
HbIH AMEpPMKAHCKMH OMOXMMMK, OTHOCATCA K
6uornepreTmke. M 310 «uTO-TO®, AaOUjee
KMoy K KX obbACHEHMIO, Henb3n cecTh K
BbIiyMaTb M3 ronosbl. MHOroe 3aBMCHT OT
credeHns obcrosTenncts. B mawem cnydae
XOfi MX pa3BMTMA YAMBHMTENbHO HAMOMMHanN
KNaccHuecKylo 3afiauy fAns AATMKNACCHMKOB.
Momuute: «M3 nyHKTa A Bbillen NYTHHK.
M3 nynkra B pgpyrot.. Fpe oHm BcTperstcal»
Hac, npasna, Gonblle MHTepecyeT pApyroe.
Kak Hayunas npo6nema obvesuumna niofiest,
WMMBYWHMX B OTAaneHMH pApPYr OT ppyra M
cTonb pa3nbix npogeccsl

KPACHOLAP. 3pech »uByr cynpyru Kmp-
nuad. FnaBa ceMbk — TexHMK no npodecchHu.
Kak-to, pemontpys npubopbl, oH o6Hapy-
#uMn nobonbiTHoe sBneHme [MOCTOSHHbIE YM-
raren «kOTa» MOMHAT — Mbl nmcanu o6
3Tom B 1961 r., B N2 11). Jiucr pacrenms, no-
Nag B fone TOKa BbICOKOM YAacCTOTbl, M3any4yan
ceer. Yro 6wl ato 3naumno! Mepenpo6osanmu
NMCTbA pPa3HbiX PACTeHMM, HOMM, BMNKK. Cpe-
THNOCL BCE, HO TOMBKO MMBLIE TKAaHM CBeTH-
nMch no-ocobomy, KpacouHee.

Kupnuan crpour npw6opbl, paspabarviBaer
MeTOAMKY [KCTaTH, MO HMM BefyT ceHuac Mc-
cnepoeanns Mmorde naboparopmm), IKcnepm-
MeHTHpYeT. aflomkHo 6bLiTh, cBeyeHHMe 3aBM-
CHMT OT 3NEKTPHUECKOrO COCTOSHMS OPraHM3-
maln — Ha Gonblleée He XBATaNO 3HAHMH.

DBOHELIK. Ml cupgum 3a obefieHHBIM CTO-
nom. Ha ctone 6GaHKa KOHCEPBHMPOBAHHBIX BM-
weH. Xo3sMH Joma MHHKeHep-cTpOHTenbL
B. C. IpulyeHKO MOTYyeT OXOTHO M, KOHEYHO,
mobonbiTcTBYeET:

— He npaBpga nu, xopown! A mHe He Be-
PST, TOBOPSAT, AepXy B xonofAunbHHKe.

Buiusi M BAPSMb BKYCHbl, COXPaHMNM KMC-
NMHKY € BeTKH. A MeXqly TéM 3aKoHCepBMpO-
BaHbl OHW He cOoBceM OOLIYHBIM cnocobom.
Jio6oH MpPOAYKT MpPH KOHCEPBALWM CTEPHMNM-
3YIOT npM BbICOKMX TeMneparypax, 4Tobbl
y6ure mmuxpodnopy. Bmectre ¢ Hel, K coMa-
neHKIo, pa3pyluaroTcs M BUTaMuHLl. Tak BOT, B
3THX BHMIUHSAX BMTAMMHbI COXPaMEHbl, OHM KOH-
cepsupoBankch Ges crepunu3aumi. M Kak He
MOKAMETCA CTPAHHBIM, 3TO MMEeeT KacaTenncr-
BO K OTKpLITHIO Kupnmana. MmuKpodnopy
y6una... 6uonnasma.

3 «lOumit

TeXHHK» Ne 2

u3mepenue, 6e3 KOTOpPOzO Henb3a Hailru nod-

A. Cenr-Zlvepdovu

BaHoOuKa Ha cTone —— ANoA AONrMx pasfy-
MMM HHIKEHEpa.

MNepsble Mmbicnu ocopmunmuct ewe B 30-X
rogax. [MMotom Bbituna HeGonsiuas 6Gpo-
Wwopa, rAe asTOp YTBepipgan, uTo BelecTBo
B NMPHMPOAE MOMET HAXOOMTLCS He TONbKO B
TBEPAOM, HHMAKOM MNK razoo6pa3znom cocros-
HMM, @ elje B OfJHOM, Mo-oco6oMy opraHMao-
BaHHOM, — ueTBepToM. NMpPHTOM CBOMCTBEHHO
OHO He TOMLKO HEMMBOM MaTepMM, HO MOMeT
6biTh M B OpPraHM3me HenoBeKa MMM PaCTeHMs.
«He sBnsierca Nu OHO MaTepHanbHOM OCHO-
BOM HallMX IMOLMH M IMEepreTHHecKMx pecyp-
coB!» — 3aKnOYan asToOp.

MNepBoe yTeBEpMfieHMEe flaBHO Yie BOMIO B
o6uxon. C u3MUECKOM MNa3MON cerofHs
SKCMEPHMMEHTHPYIOT BO MHOTHX naGopaTopmsx.
Bropoe.. OHo Ha nepesix nopax He 6bino
fICHO M camoMy asropy. He xsatano ToH nec-
UMHKM, BOKPYr KOTOPOW BblpactaeT KpHcrann.
IT0H necuMHKOM, o cnosam [pHlYEHKO, ABW-
nack Ana Hero ny6nukauma pa6Gortel Kupnma-
Ha. B Kpacvopap ywno nMcbmo: «Bnl npep-
nonaraere, — nvcan MpulljeHKo, — u4TO CAe-
naHHOe BamM OTKpbITMe OTHOCHMTCS K pa3ps-
AY 3NEKTPHYECKMX SIBNEHMN B PaCTHMTENLHOM
MMpe. MHe Kaercs, 4yto oHo Gonee 3Haum-
TensHo. Bbl NMpoMMKNK B BElljecTBO, Ha3biBae-
moe BMOMIIA3MOM».

AJIMA-ATA. OfiHO M3 nKcem, pa3ochaHHbix
TpMileHKO B pa3nMuyHble KHCTHTYTHI, AOLWINO,
uaKoHely, Ao B. M. MHowmHa, AoueHTa HKa-
¢enpsl yuronorun Kazaxckoro rocyflapcreeH-
HOro yHwmBepcHTetra. B Ty nopy, Kpome oc-
HOBHBIX CBOMX MCCNefOBaHMM, OH BHMMAaTefb-
Ho m3yuan acpdexr Kupnmana.

He 6yfem BCNOMKHATL, KAKOBO €ro nepsoe
BrieuarneHue. BaweH pe3synerar. WHIOWMH
npurnataer Ipuiljenko npubbite B Cepebpsn-
Ky Ha Bcrpeuy GuosHepretkoe. 3fech
TpMIlEeHKO fAenaeT HeCKONLKO JOKNapoB, OT-
CIofa M HAuHHAETCS MX COI3, K KOTOPOMY
no3fiHee NpPHCOeAMHMNACh TPynna MOMNOALIX
6MOnoros-anmaaTMHLEB.

MraK, ¢ TOUKM 3peHMA anMa-aTMHCKMX Yuye-
HbiX, TpuuleHKko npepanaran 6MonorkuecKHm
npobnemam TO HOBOe H3MepeHMe, O KOTO-
pom nucan Cenr-flbepank. Ho maewo or ru-
note3nl oTAensn elje uenwii ron pabortwl.
Mpepcrosno AOKa3wbIBaTh, uTO...
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Ouenv xopomxo

@® KpynHoro ycnexa poGH- @ WapoBas monHua!l Jlo cHx BCIO OCTAaBWYIOCR BoAy Ha-

NHcb paGoTHHKM HMHcTHTyTa  MOP CyWecTBoBanW pasnWy- rpena po 90 rpapycos. Mo
TEOPETHUECHON H npWKnap- Hble MHEHHA O TOM, CHONBHO  3THM AaHHLIM  He TPYAHO
HOM MexaHWMHHM CHOHpCHOro  JHEpruM Hecer B ceGe TaWH- GbiNo BbIBECTH 3HepreTHue-

oTpeneHHR AHageMuu HayH CTBEHHbI CBETRLMACR wap. CHHHA noTeHUHan wapoBoiM

CCCP. Hmu nyuleHa nepsas PaspeluTn

aTY Japavy MONTHHK. OHa3anochL, 4YTro OHa

B CuGHpH aspoaHHaAMHUECHAR nomor cny4vail. OgHamab! La- Hecer B ceGe 600 Hanopui
Tpy6a  CcBEepPX3BYHOBbIX CHO- poBas MONHHA, BEeNWYHHOW C Ha HaMpbili HYGHUECHHA can-
pocTeid, a Taume co3faHa 6onbwoi anesibCcuH, H BenM- THMeTp. He Tau ym MHoro: B
yCTaHOBHA /IR HMcCnepoBa- KOMY YAOBOMbCTBHIO Y4YeHbiX, paBa pa3a MeHblle, uyem CO-

HHA oOGTeKaHWR  Tesn, pABH- BADYr 3aHaTHNach B GOYHY  AEPHHT IHEPIrHH HYGHUECHHMH
raloWmMxcR ¢ HOCMHYECHKHMH ¢ Bopoi. B3opBaBWHMCL TaM, CaHTHMMeTp  pacfnaBNeHHOro

CHOPOCTAMM.

oHa MCNapuiia NUTPp BOAbi, a Mmenesa.

UOEA HE NPOTUBOPEUYMT OCHOBHLIM
NMOJNIOMEHWUAM ©®U3UKKU. Knaccuueckoe
Bo3paeHMe Mbi 3Haem: «llnazma CsoMCTBEH-
Ha NMWbL CHNLHO HarpeTbiM BeljectBam. Mpm-
yeM OYEeHb HEeYCTOWuKBa, ¢ TPYAOM mnoppaer-
€8 yAep»aHMio faXke B MAarHHMTHOM momnen.
Crano 6uiTh, Haen He BepHal

OpHako nocnefiiie paboTel cammx huau-
KOB [OKa3anu HanMuMe Mna3smeHHuix thdex-
ToB gaXke B YBepAbiX TEnax, NpMyeM — a 3To

OueHb BaXHO — «TBepfas nna3ma» obnapga-
na abconoTHOM YCTOHUMBOCTLIO M TenNOBbIM
paBHOBECHEM.

Mrak, B rnasHOM (u3MKa He CTaBMna orpa-
HHMYEHMHA.

A TOTOBbI NIM BUMOSNOIrKM MNPUHATL HO-
BYKO KOHLENLUMIO! Cenr-Avepasu Eyaro
HefBYCMbICMEHHO BbicKa3zanca «3an. Kpome
TOro, B HayKe CYL[ECTBYIOT CBOM HaBLIKM,
npaBkna, BuipaboTaHnble cronerusimM. Bor opf-
HO M3 HHMX, chopMynupoBaHHOEe ellje B
XIV geke: «He wywwno ponycKats nM Gonb-
wero yMcna, Hu Gonbluel CNOMHOCTH RPMUMH,
yem 310 HeobxopMmo, uTobwl pate oruer o
SABNEHMAXN.

Kpyr npo6nem 6moaHepreTMKOB Ha cerofHs
oyeMb BenMK. ITO M CAMONMPOM3BOMBLHOE M3-
nyueHKe KNeToK, oTKkpbitoe elje B 30-x ropax,
u Gmoaneprernueckoe none, o6ocHoBanHOE B
1944 rony, M HenonsTas NOKa nNpHpofa
6MONOrMUECKOro MOTeHUMana, M, HakOHey,
onbITHl YMIHEBCKOTrO € MOHM3HMPOBAHHBIM KMC-
nopofiom... Jina MHOFMX M3 3TMx npobnem
ecTs csou obusacHeHMs, Apyrue He obbsicHe-
Hbl BoobLje. A Takas ApoGHocTs B3rNAAOB He
MOMET fAOoNro YyAOEBNETBOPATh MCCnefoBate-
neii. Mexqay tem KoHuenuWa Guonnasmbt nos-
sonuna 6wl NPOSCHMTL Bce 3T SBMEHMA € Of-
Ho#H ToukM 3penmn. Ecnu Gmonnasma, Koneu-
HO, cyljecTByer.

MNMopa NpMcTYnaTs K ROKA3aTENbLCTBAM.

Onpepenum, uto Takoe nnasma. 3to cpepa,
cocrosilljas B OCHOBHOM M3 MOHM3WPOBAHHBLIX
ATOMOB, MONEKYN M 3MEMEHTAPHBLIX YacTHL.
OcHOBHOEe €€ CBOWCTBO — YYTHO pearnpo-
BaTb Ha fAelcTBMe MaruuTHoro nonf. Owno
YropSfO4YKMBAET XaOTHUECKOE ABMIKEHHME nnas-
MEHHBIX YacTMl, Kak 6bl HacTpaMBaer MX Ha
OfiHy BOMNHY.

Hanuume B OpraHM3ame COCTAaBASIIOLYMX Ya-
CTeH MNasmul CerofiHa yXWe paokasaHo Guono-
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ramu. B HeM cywecTBYOT M MHOHLI, M MpoO-
TOHM, M 3neKTpoHbl. MpuiueM OHM OUeHb nOo-
ABIOKHBI. JNEKTPOHDbI, HAMpPMMep, B MXMBbIX
THaHsSX He npuHagneMar Kakosi-nu6o opHoM
Mmonekyne, a Kak 6bl wobobujecyBneHb» M
ceobogHo nnaBaoT B MMBOM BelljecTBe. Bor
3TH KOMMOHeHTH! M Mornm 6Bl cocraBuTe
Guonnazmy.

Hauanmen 3KCnepMMEHTHI.

Jiucton pacrenmii, obnyuuB no meropmMke
Kupnuana BLICOKOYACTOTHbBIM MONeM, ocBe-
WanM CBETOM, MOMELWanK B MarHMTHOE none,
MOMNM MarHMTHOM BOAOW...

Buonnazma CBeTMnach SIpKO B TeyeHMe He-
ckonbkMx cexkyup. Motom cBeuenwe ocnabe-
Bano, nnasma Kak b6yaro  McToljanack.
06 3Tom cBMAeTenbcTBOBaNM M npHbGopbL

OcgelllanM nKMCT cBeTOM [NOAMMTbLIBANM

nnasmy JHepried) — ceeueHWMe BOCCTAHABMM-
Banoce, Takoe e feicTBHMe OKa3biBan YMCTbIN
Kkcnopog.

Nomewany NMCT B MarHMTHOe mofe — cBe-
YeMMe mNpMrAywWwanocs, craHoBunoce Gonee
paBHOMEPHbIM. CNoOBOM, MNa3sma YNOPAAO4M-
Banacs, Bena cebs nogobHo o6bluHOW hM3K-
yecKol nnazme B «MarHMTHOM GyTwinken.

OpHaKko 3TH siBfleHMs mornu GbiTh CBA3aHbI
¢ pa3pylwieHnem knerok! Mccnefosanu cpesbl
fofi 3NEKTPOHHbIM MMKDOCKONOM — HMKa-
KMX pa3pylWleHwid B CTpykrype He Gwino.

Ewe ofHo obcrosrenscrBo roBopHno o cy-
LecTBOBAaHMM MNa3Mbl. BCROMHMM, H3nydeHwe
B NMCTe BbI3bIBaNo BbICOKOUACTOTHOe Mone.
A 310 He cnyuadno. MMEHHO Ha 3THX YacTo-
vax kKone6miorcs B mnasme 3nekrpoHbl. Omnu
Pe30OHMPYIOT M OTRAT IHEpPriio.

3aKoHUMM cnosamu asTopos: «KocBeHHble
IKCMEpPHMeHTanNbHble [laHHble TOBOPSAT O TOM,
4YTO B MMBbIX OPFraHM3IMax MMeeTcs LUenas
CHUCTEMA >neMmeHTapHbix 4YacCTHl, KOTOpYlO
MOMHO PpAacCMaTPpHBaTh KaK CaMOCTORTENb-
Hylo cybcranumion. OHa, BHAMMO, OTBETCTBEH-
Ha 3a MHOTMe npolecchl, NPOMCXOAsIME B
opraHM3Me, M €€ fanuHelillee MccnefoBaHHe
OTKpbiBaeT NEpCcreKTHBB He TOMbKO mnepep
6Monorammu, HO M Mepefi MEOMKaAMM.

M Bce-Taku 3TO noka runote3sa. Ona moxer
OKa3aTecs W HeBepHOW. Hy uTO X, Hayka
HuKOrpa He obxogmnacs Ge3 runoTes. RycTh
OHM Jake M He mnoAreepMpanich. M B Ta-
KMX CnyyasiX HayKa TOMBLKO BbIMrpbiBana.
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la, He cpa3y onpepenuiub no qoTorpagMu poj 3aHATMI 3Toro uenoseKa. KTo me Bce-
1aku on? locymapcrBentbiii geAtens? Hayunbiin pabothun? Yuutenn? Ha atu Bonpocwl,
HaBepHOE, Nyulle BCEro OTBETMT TOT, KTO M3obpamen Ha Qotorpaguax, — Hukonaii Nywuuy
bycwko. Bot ero pacckas.

— HenaBEO DIPOXOAHNA A MEMO OIEDHOTO
TeaTpa. Buxky, y mMonsbepra XymoEHHEK CH-
IHT, 9TO-TO pucyeTr. Cam B yBiaexawcsr rpa-
BHDOBKOM II0 MeTasury. BOT X nOTARYNO
nonoiitea nmobmaxke. Iaaayn HA XynomHH-
Ka — He ynepxancsa, paccmesica. Ha Hocy,
ycax, Gopone xpackx y Hero Gonsime 6nLnoO,
gem Ha nHcre Gymaru. Tax genoBex yBiek-
ca paboroii, 9T0 MAmMMEHANLHO o6IM3BIBAN
OCTATKH KPACKM C KHCTeH, BMECTO TOr0 9TO-
6l XOPOmMIEHBKO NPOMBIBATL MX B BOJe.

3*

M y Bac ma 3aBoje OwiBaer Tak, 9TO 3a-
GuiBaems 060 BcemM: © BpeMeHH, O efe,
0 CHe... JTO KOIAA KOHCTPYKTODH OpPMXOOAT
€ PYNnOHAMH YepTexkel Oyaymed MaImMHEL
K HaM, crecapAM-meKambsmmukam. Ja, aa,
K CiuecapAM, a He K TOKApAM, (pe3epoBImH-
KaM, JHTeHIMHKAM, KY3HEIAaM.

Iowemy? Ceiivac mocraparocsk
HHATE,

Ipepcraspre cefe KOHCTDYKTOPCKEH OT-
nen. Pajgsl KyAbMaHOB, HAa KOTOPHIX POME-

o6Bac-
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parca depreskm Oynymux mamumu. Komcr-
PYKTOPEL MecANlaMM, & TO M TOJaMH pasmy-
MHBaloT Haj npoextamu. W BOT Hacrynaer
Bpemsa, KOraa Bce, 910 M306paskeHO Ha dep-
Te’Kax, HY3KHO IIEPEBeCTH B MeTann, ITo6nl
cobpaTr M MCOBITATHE ONLITHEIH o6pasen HO-
BOH MamIMHBL.

JJIA  M3rOoTOBNEHMA pAeTasieili HeT emme
npucnocobiennii, cnemuManbHLIX HHCTPYMEH-
T0B, ocHacTkH. Her ellle mepureaelt, ma6-
JOHOB, 9TO6EI NPOBEPHTE TOYHOCTH AETANEH.
M mensBecTHO NOpOiH, kKaxoit monyunrca Gy-
nymasa perane. Iloromy 410 He BCerma To,
9T0 3XOPOBO BRITNAAHT HA dYepTeske, TAK Xke
XOpOIIO0 MOKET BHEIATH B MeTasie.

PaHO, BHIXOAHT, HAYMHATH B INEXAX CEpMii-
HOe IPOM3BOACTBO. 3[eCh NOHAYANY HYEHBI
JIONM, KOTOphIe METAJJa PpYykoi, cepauem
q9yBCTBYIOT. KOTOpBIE MOrYT TaK MCKYCHO
o6paGorarer merann, 9rolbl OH mpeBpaTHACA
MMEHHO B TO, 9TO 3aMBICAHJ KOHCTPYKTOP.
I9TE AOOE — checapH BhicIel kBagHdEKa-
oaM,

5 ymxe uwerhipe AecaTka yer paboraio Ha
3aBone uMeEM OxTaAGpPBCKOE PpEBOJIONHH.
Ho Bce paBHO, KOrla NpPMXONAT HA HAIN He-
Gonpmoii y9aCTOK KOHCTPYKTOPHL CO CBOMMH
gepTeskamMM, § MCIOBITHIBAI0 M BOJHEHHE
u aoboneitrctBo. MW yBuekalock Tak, CIOB-
HO MHe He INeCTOR MNecATOK, a JABAJANATH
ner.

Mnu1 pa6GoraemM ¢ MeTanaoOM TAK Ke OCTO-
poxHO M OepexHO, KAK CKYJABNTOD C Mpa-
mopoM. MBI rHeM, KyeM MeTad], BhIGHBaem
ero mMomoroM B 3y6mHmoM, Kak YeKAHINMKH.
Ho, cnyuaerca, 9yBcTByellb: HE NO3BONSAET
metann obpaGorare cebsa Tak, Kak CBOMMH
gepredxaMy yKassiBaer KOHCTPyxrop. H Tor-
Ia CAgHMCA C KOHCTPYKTOPOM 38 YepTemM
Bmecre. Tyr y& Ha 9ackl He cMoTpRmse. [la
pasBe CMOTYy fA IO TYJKY BCTATH, CIOXEMTH
MHCTPYMeHTHI, ckasarb: «J/lo 3asTpas, —
¥ YHANMTHCA, KOrga TYBCTBYIO, 9TO pelleHHe
BOT OHO, rue-ro pagom! Ilorom m=acrynaer
nopa yBA3KHM Jerasieid, cOGOPKE ONBITHOTO
sk3emnuasnpa. H cHOBa MBI pAZXOM C KOHCT-
PYKTOpaMHK.

Ho eme paHO, paHO 3anyCKaTh HOBYIO
mamuey B cepmio. CniepBa HY®EHO M3roTO-
BETH o0pasnoBhle, KAK MBI HA3LIBAEM, 3TA-
JoEEEBIe Oeramd. Bens momggac Owinaer Tak
CNIOXEHO BCEe BEHIPABMTHP HA dYeprexe, UTO
KOHCTPYKTOpHl mpocro mumyTt: <«Ilomormare
mo 3rajomHOMY oO6pasny». Iotom Hy3HO
OPOAYMATE MW M3rOTOBHTH CHeNHANbHEIE
npucnocobnenrs, cpaboTaTh MepHMTeNbHBIH
MHCTpYMERT, ma6aoHbl, KaJM6pBl, YT0GhL
B Oexax paGora mJa CIOOpoO M TOYHO.

MepuTenn MyZEMO [€JATH € MEEKPOHHOMN
TouHoCTEI0, Torma pocraems wu3 miada
mMuEpockon. ¥ y& nojg MHKPOCKONOM JOBO-
[MIb MECTPYMEHT.

Bor TaK coCeACTBYIOT y HAC HANHJIbHHE,
gepre®, MHKpPOCKOn. MONOTOK M MEKDOHHAH
TOYHOCTb.
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HarepHoe, kTo-uM06yap ceMYac HOXYMAJT:
«X0pomo eMy roBOpMTh O MMKpOHAaX, 06
yBasKeHKM 3HAIOIMMX HEHMKeHepoB. Ciecapeii-
NEKAJBIIMKOB He TAK-TO MHOro. Boiasme
TeX, KTO 3AMKH YHHMT».

Mul BuaMM dYeJOBeKA TAKHM, KAKOH OH
€CTh CerofHA. A BeAb KAaXKALIA KOrOA-TO
c dero-ro HaumHan., H y Kamxknoro Boepemd
eme BcA ®uM3HbB. MEHe BOT ¢ jercTsa Bee
cocenn mpoumau: «BeiTE TebGe, Muxoaa,
macTepoBeimM». Ceifuac s ormageiBaloch Ha
OpomuIbie TOXLI M BHIEY: NPABHIBHO CHENA,
9T0 He H3MEHMN peMecity, K KOTOpPOMY
€ JeTcrBa PYKH TAHYJIMChH, 9TO He HOTHANCH
3a cuembeii B He6e. Ho m 3a mpamo zanars-
ca ao6HMBIM [OeJ0M OpPHIINOCH KOrIA-TO
Goporsca.

Ycrpouncs A Ha 3aBOJ, KAK TeNeph roBO-
par, pasHopaGoudm. Tauky ¢ peranamM# u3
mexa B mex Bosua. Tauky Toike, NOHATHO,
KOMY-TO BO3MTH Hajgo Oniro. Jla He 3TOrO
MHEe XoTenock. Jlobunca, 9Tob6el NpPHHANH
HAa KypChl cnecapeit. Jlmem karanm — Bede-
pom yumnca. Ilorom ponro eme xpaHMJIHCH
B Hexe MoM ydeGHble paboThl — YroJBHHEKH
u nnockorybuel. Jlana ®ensn, moil mepsuii
y9HTenb, XpaHMJ KX 3aBEepPHYThHIMH B Oy-
mary. Korma xakaa 3kckypcua Ha 3aBoj
OpHAET, OH MX A0CTABAaJ, MOKA3BIBAJN BCEM.
Mseoro mer mpomxo ¢ Tex mop. Mama Denu
AABHO HET y’Ke Ha 3aBOjJie, & A BCe BCIOMM-
Haw ero nobpeim cioeom. Benp 3710 OM mO-
HACTOAIEeMY HAYYHN MeHA J006HTH, WyBCT-
BoBaTh MeTann. He ¢BkanniBares, a paGo-
Tath W paymarh. J[laike TAakKoe C IOHOCTH
B HUPHBBIUKY BOMNO: KAKALIH HHCTPYMEHT
ormaucdoBaTrs 10 3epxanbHoro Gnecka. 3to-
ro HEKTO He Tpebyer. Ho cam mommMaems:
ecnM momajier K 9YeNoBeKY HHCTPYMEHT XO-
pomxii, u orTHOmMeHMe Kk Hemy Oyner nmeam-
KaTHOe, He TAKOe, KAK K YEePHOMY, NJOXO
of6paGoTaHHOMY HIpegMeTy.

Bor raxkm Geimo Havano. ITO MOTOM HIPH-
ImaR 4 yBameHdWe, M Harpajbl, M MAHJAT
nenyrara Bepxoemoro CoBera, m 3BaHHe
macrepa «30n0Thie PyKM». Bce malHHAIOCH
¢ YBajKeHHA K MOeny, K JIOIAM, OaA KOTO-
PHIX gOeian cBoio paborty.

Kak-To npuriacuju MeHA B NoAmedHYIO
mioxy. Ha pasroBop o npodeccrax. PaGora
TOoKapA, ¢pesepormrka pebaram NOHpaBH-
asacs. Cramku, apromaTnka.. Tonxbko He-
CKONBLKO MANLYHINCK OPHINNM HA MO ydac-
TOK NPOXOAMTH NPOM3BOACTBEeHHOE ofydeHMe.
H gro Bul aymaere? Koe-xkro m3 Gynymux
CTAHOYHMKOB JaXe 3ABHIOBATh MM CTAN.
Tax y EX xopomo jeno momno. I xpanio
nepBrle paGoTHl Y9E€HHKOB, KAk KOITIA-TO
nana Dena xpammn mou. Tomrko He B Gy-
masxkkxe. PaGoraro mvu. Tak xopomo omu
HMCIOOMHEHBL.

B o6mem mpasa crapas mocnosrma: «He
MeCTO KPACHT I€J0BEKa, TEJOBEK — MECTO».

2. Odecca



-,

1
0. MHJIOKOB Puc. B. HAUJEHKO

Mzo6pen ux 19-netnuit LWapne Copua nuwe 8 1831 rogy. To 6einu oueHs HecoeepLueH-
Hble CMMUKM: B3PLIBOONACHLI@ M SAOBMThIE. A HECKONLKO NeT CNyCTs LUBEACKMIM XUMMK
Bertrep nzobpen HoBuie, 6Ge3zonacHeie. OHM OueHL JONrO HA3LIBANMCL LUBEACKWMMM. M ceii-
uac Hawm ObbruHble CMMUKM NOYTM HMUEM He OTNMYAITCS OT TeX, LUBeACKMX.

U3 yero mx penator!

Kawpas cnMuka COCTOMT M3 [EPEBSHHON NaNOYKK — CONIOMKM, M 38MMraTenkHONX Mac-
Chl — ronoBku. Jlyuwuit marepuan pns conomukm — ocuHa. COCHa, eNb He roAsTCs, B HMX
CMONa: OHA MOXeT 3arOpeTLCH NpM Cyluke CONOMKM, fa M ropeTb cnuuka 6Gyper HepoBHO.
A ocuHa nerko BOCMNAMEHRETCs, roPMT POBHO, HE KOMTMT, He ALIMMT, NerKo NOoA[aeTcs
ofpabotke. B cTpaHax, rae HeT OCMHBLI, CMMUKM AENAT M3 Nunbl, 6epesw, TOMONs, ONb-
XM, fa)ke M3 KApPTOHa.

CrmueuHas rosioexa, BeC KOTOPOR HECKONLKO MWNIMIPAMMOB, COCTOMT M3 MHOMMX,
TOUHEWIUE [O3IMPOBAHHLIX, TLLATENLHO MEPEMELUaHHLIX BELLEeCTB. Y Kam/AOro M3 HMUX CBOM
@yHruymun. MNonoeuna maccel ronoBkM — oxkMcnMrend. 10 GeproneToBa CONb M KanWeBbik
Xpomnuu. Npu PasnoxkeHun OHM nerko OTAAIOT KMCNOPOA. YTOBEI MOHMIUTE Temneparypy
pasnomerus 6GepronetoROit CONM, B €OCTam Macchl A0GABNAKT KaTanMaaTop — [BYOKMCH
mapraHya. OCHOBHLIM rOPIOYMM BELLECTBOM sBNsieTcs cepa. Yto6el ronoeka He cropana
cnmwkom GLICTPO M He pazneranack Ha 4acTW, B MacCy [OGABNSIOT HAMNONHMTENW: MONO-
Toe cTexno, uuukossle Genuna, wenesHwit cypur. Bce 3TO CBS3aHO BMecTe wknesmu. Bot
CKOJILKO BeuleCcTB B KPOXOTHOM CrnMueuHOi ronoeke!l

Mouemy oHM ropsr!
Koraa Mul uMpkaem ronoekol CnMukM © crenny kopobka, HaumHaercs cepMs xMMMue-

CKUX pPeaKkumi.
Ha wopobok HaHecewa Hamaska. OHa cOCTOMT M3 KpacHoro ¢occopa, HanonHMTencH

™a
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HCTOPHA 3EMNH
3ANHCAHA... B HOCMOCE

Paccka3sviéaer U36eCTHbLIL
coeercruil uccnedosearen
e6cenennoii npogeccop Bcex-
CaATCKUILL.

H3BeCTHO, UTO HKOMETHI M
acTeporabl MMEIT MAcCChHl OT
MHANHOHA [0 COTeH Munnuap-
AOB TOHH. 4TOGBI BLIGPOCHTL
TaKyl Maccy ¢ NOBEPXHOCTH
3emnn (Mnn  gpyron aHano-
rMuHOi MN/aHeThl) B HOCMOC,
neo6xoqMMO 33TPATHTbh 3Hep-
ruio nopeaka 10#—10° 3pr.
Npoucxopunu nu B MCTOPHMK
3emnu npoLeccCbl, CONPOBOMK-
pawlHecs TaKMM Honoccanb-
Hbim 3HeproBbineneHuem? Be-
3ycnoeHo, paa. flocTarouHo
BCNOMHMTbL  (haHTACTHUYECHOH
cunm B3pblB BynHana HKpawda-
Tay B 1883 roay, YA2apHan
BOJIH&Z OT HKOTOPOro HKecHOosNb-
Ko pa3 obewana 3eMHOH
wap. OleHKa o6Gnema BbIGpO-
WWeHHOro BYJ/IHAHOM MaTepMa-
na ceupeTesibcTBYeT O Bbife-
NneHWH 3HepruM NoO MeHbLueH
mepe 105 — 102 3pr. A 3710
FOBOPMT O TOM, YTO BO BpemA
npemHHX M3BepXeHWh nnaHe-
Ta Hawa Morna <«BbiCTpenn-
BaTh» B HOCMHYecHoe NpocCT-
paHCTBO AECATHM M pawme coT-
HH KyGMHECKHX KM/IOMeTPOB
cHanbHbIX Nopoa.

K 4emy wornn npMBecTH
TaHMe nepHogMUYECKH NOBTO-
pRoLHeCH KaTacTpodhI?
Npempe Bcero H 3HauWTeNb-
HOMY YMEHbLUEeHHI o6bemMa
3emMnu M, HaK CcJIeaAcTBHE,
K HW3MeHeHHI0 OCH ee Bpa-
LeHHnA. Nanee, BO3MOXHO,
4uTO npwn rMraHTCHKHUX B3pPbi-
BaX NPOMWCXOAHWAO CHOJMNbHe-
HHWe 3eMHO Hopbl OTHOCH-
TenbHOo RApa nNnaHethl. A 3TO
morno G6bl OGBLACHWTL Q[QABHO
yme Habnwopaemoe «GpOARMK-
HMYeCTBO» NOJIOCOB.

YmeHblWeHWe o6wema nna-
wetbl B pe3ynbTaTe BbiGpoca
raza, nenna, necKa AONMHO
6bin0C NPUBOAMTE K O6pa3ocBa-
HWIO Nop 3eMHOM HOpPOH nyc-
TOT M Nocnepyrowemy ee oce-
naHMo. A 3TO  HewnzGemHo
npnBogMno 6kl K cMOpLUHBa-
Hhio Hopbl. Moxet ObiTh,
WMeHHo TaH cnepyer OGbAc-
HMUTb NPHYKHY NOoRBNeHHA
Ha 3emfe MHOroYMcneHHbIX
FOpHbIX Lenemn.

Henb3s He BCNOMHHTE H
TOro, 4TO0 B HCTOPHM Hauweh
nnaHetbl ObinKM nNnepHogHue-
CHUEe MAKCHMYMbl BYnHaHW4Ye-
CHOM AHTUBHOCTH. OHH NOYTH
TOUYHO COBNapalOT C NepHoaa-
MU ob6riegeHEHMA. ITO MOWHO
OO BACHHTL TEM, HTO CHJ/AIbHO
yMeHbLIaNack NpO3payHoCTh
armocdephbl, yBenuMuMuBancn
o6nauyMbli  NOKPOB, nNPHTOK
Tenna or ConHua nocreneHHo
nagan W HaunHanoce ob6pazo-
BaHHe MOLWHbLIX NegrHbix MNaH-
uMpen.
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u knes. MNpu TpeHMM yacTULbl KPacHOro ¢gocgopa ne-
pexoast B Genkiii, OH HarpPeBaeTCsi M 3aropaercs ye
npu 50°. 3ameTsTe — cHauyana 3aropaercs Kopobok,
a He cnuuka. Utobml Hamaszka Ha kopobke He cropena
BCR CPasy, B ee cocTas BBOASAT ¢pnermatusaropkl. OHu
NOrnoOLWAI0T YacTk BhIAENEHHOro Tenna.

3aropeswmcs, Genuiit  ¢ocop nopmuraer cnuueu-
Hyto ronoeky. U B fono cekyHabl B Helt coeepluaeTcs
HeCKONbKO peakuui. BHauane cepa B3aumopencTeyer C
6epronetoBoit conuto. MNpu Temneparype okono 400°
GepronetoBa conk pasnaraercs, BLIAENAR KUCNOPOA.
Kucnopos BeTynaer BO  B3aMMOfeWCTBME C CepPOM.
Mpu 441° cepa 3akunaeT M npeBpawjaeTcs B Nap.
B 310 e Bpems ropsr kneu u paznaraercs KanueBbli
xpomnuk. Temneparypa ropeHusi rofioBKM [OCTUraer
1500°1

Ho pame npu takon Temneparype CONOMKa He 3a-
ropenack 6kl (caMwkom GLICTPO FOPMT ronoeka), ecnu
66l CNuuKy y rONOBKM He NPONMTan napagpuHOM. Yike
B Hauane ropeHus ronosku — npu 300° — napacmn
BCNLIXMBAET M NOAMMraer conomky. M ewe ogHa xu-
MMUECKaR XMTPOCTh — uToGhl Aoropatolias cnuuka He
Tnena, €e nNPOMNMUTLIBAIOT AHTUIMPEHAaMK — CONSIMKU
ocpopHOM kucnoTel. lNpH BLICOKOR Temnepatype OHM
nnaestcs M obeonakuBator yronew. Joctyn Bospyxa
K conomke npexpaujaercs. Cnuuka racHer.

Kax penalor cnmukml .

3umoit cpybator ocuny. (B 3TO0 Bpems ropa pepeeo
MMeeT NOAXOASWYIO BnamHoOcTh.) Ha cnuueunoi ¢pab-
puke M3 ocuHOBOro uypbaHa pexyTt WNoH. LnoH Bwl,
KOHEUHO, BMAENU — W3 HECKONbKMX CNOEB €rc KieloT
¢aHepy. CaenaTs LWNOH He xMTpOe peno: uypbaH 3a-
MMMAIOT C TOPLOB M HAUMHAIOT Bpawartb. [OTOM K He-
MY NOABOASNT HOX — OYeHb ANMHHBIA: NO BCEH ANMHe
uyyp6ana. Hoxx paBuT Ha Hero M ¢ kamabim o6opoTom
CHMMaeT cnoii apeeecuHnl. Bneuatnenme Takoe, 6yAro
pasmaTuiBaetcs Pynon Gymaru, —Ttak 6uicTpo pabo-
TaeT CTAHOK.

Ha cnepyrowem cTanke wnoH py6st BAaons u none-
pek. MonyuaoTcs TOHEHLKME NanoOuYKM-cONOMkM — By-
Aywue cruuky. CTpys BO3AyXa YHOCHT COJNIOMKY Ha
TPeThIo OnepauMio — NPONMTKY AHTUTNEIOLMMH  pacT-
Bopamu (aHTMNMpeHamu). 3aTem cONOMKM NonagaioT
B rPOMaAHLIA Bpawatowmitcs GapabaH, rae oHu TpyTCs
OPyr © Apyra m wnMdgytor camu cebs.

UucTble, OTWNM(pOBaHHBIE CONOMKM NonagatoT B GyH-
Kep CMNMYEUHOro AaBTOMATA. JTa MAalUMHA 3acnyMwBaer
6onee noppo6Horo pacckaza. Ona orpomHa. [awe
YAMBUTENLHO, YTO ANS CO3AaHMRA CMMUKM  TOCTPOEHA
Takas MawmHa — BRICOTOKX NOA NOTONOK Lexa, ANu-
HOit — AEeCATKM MeTPOB. M oOueHb NpOoM3BOAMTENLHA:
1500 ThIC. cNMueKk B uac fenaeT 3Ta rpPOMaguHa.

Mo nytv u3 6yHkepa K ChneumantHoi cucteme rpe6-
Hei cnMuKu cTporo opuenTupytotcs. MNpeacraeste cebe
ANUHHYIO METaniMuecKylo Nonocy € KaHaBKamu. ITO K
ecT rpebeHb. B kanaBku rpebHR noarcs CONOMKM.
Jleub OHM MOrYT TONLKO B OAHOM NOJNOMeHuH. MNpoTus
rpe6Hs ycTaHaBnuBaercs HabopHas naHKa: ANMHHAA
MeTannuueckas nosoca ¢ OoTeepcTuaMM. B  KaHaBkm
rpebHs BXOART TONKaTenu, KOTOPbI@ BhLITANIKMBAIOT CO-
NOMKY M BCOBLIBAIOT ee B OTBEPCTUA nnaHku. MNocmor-
puTe Ha cnMuky. B KOHUE, NPOTMBOMONOXKHOM FONOBKeE,
OHa HOCHT chep 3Toro BrankueaHua. HaGophele nnak-



KM MMBKO coepuHeHn u npepctaensior coboit  TpaH-
cnoprep. OH penaer war — k rpebHam nogxoaur HO-
Baf NNaHka, a 3anosiHeHHans uaeT panbwe. Mo nyTu
CMMUKKM OKYHAIOTCSI Ha TPEXMMNMMETPOBYKO  rnyBuny
B BaHHY C PAacnaefieHHbIM NapPa(MHOM, OCTRIBAIOT W
NOAXOAST K OCHOBHOMY arperary, KOTOphIX M genaer
M3 CONOMKM CMMUKY, TO €CTh (POPMMPYET rOJNOBKY.
Hfenaerca 310 poeonewo npocro. Mepes npuxoaom
ouepepHON NapTUM CONIOMKM MaKankHas MAMTa Ony-
CKaeTCA B BaHHY M Ha HEEe HATEKAET 3a)KMraresbHas
cmeck. CneumanbHoe YCTPOMCTBO CReAMT 3a TeM, uTO-
6ul Ha nnute 6LINO POBHO CTONLKO CMECH, CHONLKO
HYWHO. B HYMHBIH MOMENT NAMTa NOAHMMAETCS M Npu-
MUMaETCA K CONOMKe, Topualieit M3 HabopHEIX nna-
HOK. 3TO ABMIKEHME MNOBTOpseTcs 4 pasa, W KawAbIH
pas  GyayliMe CMMuYKM MOTPYXAIOTCS HA MEHLLLYIO
rny6uny. Tak o6pasyeTcs ronoBka NpPaBMNLHON rpPy-
LLEBUAHOM (POPMBI.

Motom 40 MMH. cnMukm COXHYT Ha TpaHcnoprepe,
KOTOPbIH MOXOM HA FPOMaAHOrO @Xa — CMMUKK M3
HEro TOPYAaT, KaK MrOMNKw.

B KOHUe NYTH yke roTOBhI@ CMMUKM BhITANKMBAIOTCH
M3 OTBEPCTMIA NNaHOK M MONApRalT B KacceThl.

A 8 3T0 Bpems Opyrwe aBTOMAaThI KIENT M3 TAKOro
e LUMOHa, TONLKO MNOTOHbLUE, KOPO6KM — @HyTpeH-
HMe M HapyHble. OHKM NOQAIOTCS K aBTOMAaTam, B ByH-
KEePax KOTOPLIX Yy)e HaXOAMATCS CrMukM. ABTOMAT OT-
MepseT onpefefieHHOe KONMYecTBO cnuuek. OcTaetcs
HaHecTH Ha kopobok obmasky. Mo AnuHHOM neuTe
TPaHcnoprepa kOpo6GkM NPOXOANT MMMO LLETOK, Hano-
NIOBMHY MOTPYXEHHLIX B BaHHbI ¢ pacTBopoMm. Llletkn u
obmazeiBaloT Mx. Kopobouka co cnmuxamm rotosal

Kakue ObiBaror crimtikml

Ux mHoro. [ns puiGakoB u MOpPSAKOB, Hanpumep,
BLINYCKAIOT  LUTOPMOBLIE CMMuKK. Y HMX rpOMapHas
rONOBKA — 4yTh JIK He BO BCKO cnMuKky. B HeM MHOro
6epToneToBoi conM. DTH CMMUKKM MOTYT ropeTh fae
B 12-6annbHuiit WTOpM. [N OXOTHMKOB AenalT OXOT-
HMUbM CMMuku. Y HuX TOwe 6GOneklwas ronoBka, HO
B Heil MeHblwe GeproneToeoit conu, Gonklue HaNONHM-
Tens. OHa roput pgonro —8—10 cex. Takumu cnmuxa-
MM pame HeONbLITHLIK TYpPMCT cymeeT BhiIcTPO paseus
koctep. leonorn u crpourenu uMMelOT CBOM CNMUKM —
Tneowme. Mx 3apaua — NOMANKMraTh 3anan B3PbIBYATKM.
Ectb ewe ceckeucynsupambie cnmuku. OHM MOryT 3a-
MUraTLcA, €cim Mx notepers © Nwbylw NOBEPXHOCTL.
M cneumanuHbie cnuukKM, y KOTOpPhLIX Temneparypa ro-
PEeHUs1 HACTONBKO BLICOKA, YTO MMM MOMKHO CBapMBATh
Mmetann, Hanpumep, kabens Tenegona. CywecTeyroT
CMMYKM UBeTHOro orHR. Ecnu B ux 3ammratensHyio
maccy pobaeuth HekoTOpble CONM, TO OHM 6yayT ro-
PEeTh KPACHBIM, CHHUM, 3€JIeHBIM OFHEM.

BECNOKOAHLIA KOCMOC

C Tex nNop HKaK HecHONb-
HO Jier Ha3ap YudeHble o6GHa-
PYHMNU TAaK Ha3biBaeMblH
«COSTHEUHbI BeTep», HOTO-
Pbiit oMbiBaeT MK Hally nna-
HeTy, OHM NbLITAOTCA NOHATbH
ero NpuMpony M BO3AeHCTBHe
Ha 3emnw. Bor uTO0 Yypa-
NOCb BbLIACHMTL B NocnegHee
Bpemsr. Hawe cBeTHno no-
CTOAHHO HCMycHaeT B KOCMOC
NOTOKKM TOpAYEN pa3pereH-
HOM NNaszmbl (WM «CONHeuy-
HOro BeTpa», KaK Mbl HazBa-
nu_Bbille 3TO ABNEHHe). Ta-
HOM <«BETep», COCTOALUMI B
OCHOBHOM M3 NPOTOHOB, AYyeT
€0 cHOpocThbic o1 300 po
800 um/cen. Ero NOTOKM
HecyT B ceGe HaK Ob1 «3a-
MOpPOMEHHbIe» MarHMTHbIE
nonAa. MW nomanyn, camoe
NOGONLITHOE, CYUHMTAOT  CO-
BeTCHME YueHble, COCTOKT B
TOM, 4YTO 3TOT BeTep AyeT
He paBHOMEpHO BO Bce CTO-
POHbI, a pacnpocTpPpaHAETCA
no cBoeoGpa3HbiM pyYHaBam,
o6pa3syolmum B HOCMMYe-
CHOM TNPOCTPaHCTBe Hpacu-
BYO cnMpalb.

ewe opHY HeoMMpaH-
HOCTL nNpenogHecno wccne-
nosatenAam ConHue. flo no-
cnegHer0 BpeMeHH CcUMTANoCh
YCTanoBfieHHbIM, YTO BCAKOE
ycHnexne HOCMUYECKOro,
PEHTreHOBCHKOr0 W APYruXx
HanyuyeHWn Hawero cBetuna
CBA3ZaHO ¢ BO3IHMKHOBEHHEM
Ha HeM nNATeH, BcNblWeK ©
Tak panee. OpHako HepaBHO
GblJI0 3amMeyYeno ycUneHHe H3-
nyyeHun Ges HaKknx-nubo no-

OGHbIX NPpUUUH. Nouemy?
TBETa Ha 3TOT BOMNPOC NOHA
HeT.

H3AULHBIE HKONbUA
CATYPHA

Korpa HOJMbLA CatypHa
NoBopadMBalOTCA H  3emne
pe6pom, OHW npoNapawT H3
nonm 3peHWs HaGnwoparenen.
HX He BMaHO pame B HKpyn-
HeHwmne TeNecKonbl. ACTPOHO-
Mbl ¢ JOCTOBEPHOCTLIO MOrnH
YTBEpMAATb JIHWWbL TO, 4YTO
TONUWMHaA Honey He _Gonee
10 HnWnomeTpoB. HoOBLIA LWiar
H HOCMMKUYECKOn pa3ragKe
caenan cOTPYARHMK Aﬁac-ry:
MaHCHOR acTpothH3InUecHOn
o6cepBaToOpHUH, MAHAKAAT du-
3HKO-MaTEMaTHUECKHX HaYK
PonaHp Kwnapnse. OH ucnonb-
30Ban mMerTopq ¢oTorpacdun.
H3 uyeTbipex ThICAY CHHWMHKOB,
cpenaHHblX ¢ Nomolublo Tene-
CHONa, MoOnonoH acTpoHOM
oTtob6pan copok. OHK oTpa-
MawT Bce a3kl Npoxompe-
HMA Honey CaTtypHa npu
Ha6moneHuu ¢ 3emnn. Npous-
BEAR MaTeMaTM4YecCKWn awna-
JIM3 M3IMEeHeHMn FAPHOCTM KO-
Ney B pa3Hoe BpemnA, Kunaa-
3e YCTaHOBMN, 41O ux
TONWMKWHA paBHa Bcero peBA-
TUMCTaM MeTpam.
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MY3EI-
YHUBEPCUTET

Ha mony, Ha ctonax, Ha CTynbsax cTOSAT
MHEpOCEONBbL. X COTHM, caMBIX pasHbIX, yaMB-
JAMHX NPHYYAaMH OGOPMJIEHHS, CJIOMHKHOC-
TbI0 ympaBJieHHA MJH CcBoed mpocCTOTOH.
B xpymHeiiuleM B cTpaHe uentpe Hay4YHBIX H
TeXHHYEeCKMX 3HaHHH — B IonuTexHHYeckom
my3ee MOCKBEI TIOTOBHTCA HOBasi 3KCIO3H-
nHA. Havano »tomy ypunurenshnomy cobpa-
HHI0 «My[IpBIX CTEeKOJI» NOJOXHJ upotheccop
C. JI. Co6oup.



NonutexHudyeckuii myseit B 1972 rogy oTMeTHT cEoe
cronetHe. OH co3gaBajicd CTApPAaHHAMH H3BEeCTHBIX yde-
Heix A. II. Borganora, I'. E. Illyporckoro, A. I. Croxe-
Tora, K. A. TuMHpsseBa H MHOTrHX ApyrHx. HaGHHeTbI
my3es ObLIH OOOpyAOBaHLI TaK, YTO B HHX MOIJH IIPOBO-
OHTH HaydyHble paboTbl BHOHBIE pyccKHe y4deHble. B Ilo- H
JIHTexHHYeckoM yHTadu Jexkguu [, H. fA6xouxos,
H. A. Ka6anyror, H. E. iKyxomckuii, H. M. CeyeHOR, L
C. A. Yamneiruu, II. H. JleGeger — EBeCch IBET pYyCCKOH \
HaykH. [loiuTexHHYecKHH Mmy3eit 6bl1 H  OCTaJicA He -
TOJBKO MY3€eM — XPaHHJIHILEM pPeJHKBHH, HO H Hapon-
HBIM YHHEEpCHTEeTOM. 3
Hrtak, «3an myapeix cTerosi». BoT TyGyc 0T MHEKpoO- "
ckona Heana Kynu6uHa. A Ha 3Tom paboTan BeJHKHIi gy P
pycckHii xupypr Iuporor (doro 5). Bpema coxpaHHIO '
MHEpOcKkorn, H3roToedeHHblit B XIX perxe B Kazanckom
YHHBepCHTeT€ HEH3BeCTHHIM macTepoM (dhoTo 6). IkCHO3H-
I(H MHKPOCKOIIOE BOCCTAHARJHEAeT HCTOPHIO.
Eme Tlanuneii neiTanca npHeonoco6HTh piis paccmart-
PHEAHHSA GJH3KO pacnoJioxeHHBIX 00'beKTOR TeJNeCKOol, yBe-
JHYHE B HEM pPACCTOAHHE MeMAy OKYJIAPOM H OOBEeKTH-
BoM. OfHako KH3HbP MHKPOCKONOE HadHHAaeTcA ¢ [lpeGGe-
a8 u KHpxepa. J{pe66esib H3TOTOBHMJI IEPBBIH MHKPOCKOI
¢ o0beKkTHEROM H OKyasapom (doto 1), a Kupxep — mpo-
croit: nymy. DTy Jymy, K KOTOpOi 6bulo mpukpemieHo ma-  Cospemennvie mukpockonor.
JIeHbKOE HACEeKOMoOe, KOJUIeErH YYEHOro Ha3bIBaJH G6Jio-
LIHHBIM CTeKJ0M. A BCe MHKPOCKOIBI JOJTO€ BpeMA Ha-
SHIBANIH <«MYAPBIMH CTeKJIaMH» .
YOuBHTEJNIBbHO, YTO IIPOCTOH H CJOMHBIH MHKpPOCKOIbI
IOABHJMCH IIOYTH OJHOBpPEMEHHO, HO CJOMHBIH  JoJroe
BpeMsA CYHTAJICA MeHee COBepLIeHHBIM, YeM npocToii. Tuga-
TeJIbHOCTb H MACTEpPCTBO, KOTOpbie NPOABJAJH MacTepa .
JyN, TO3BOJAJH CO3AABAaThH CTEKJA, YBEJIHYHBAIOIHE B
coTHH pa3! HapecTHBI naxe 900-xpaTHbIE aynsi!
OnuH H3 BRIgaOUXCA MuKpockomucToR XVII Bexa, ron- '
Jauaen BaH JleBeHryk, qJif H3rOTOBJIEHHA JIyIbI Harpemal
CTEeKIAHHBbIH CTepxeHb, PACTATHBAJN, NOJy4Yad H3 Hero
HHTb, 3aTeM MeJJIeHHO OIJIABJNAJ KOHeI 3TOH HMTH [0
00pa3oBaHuA IIapHKa. OTOT LIApPMK H ObLI Jynmoi — mpo-
CTBIM MHKPOCKOTIOM. 3aKpelLieHHBIH MexAy ABYMA MeTal-
JIHYECKHMH TIJIACTHHKAMH, 3TOT KPOXOTHBIH KYCOYeK CTeK-
Ja Mor yBeJiHYHBaTh B 300 pas (doro 3). Yepes 310 MHI-
JIHMeTPOBOe OTBepcTHe BaH JleBeHTYyk NepBbIH cMOr 3a-
IIIAHYTh B HeBeIOMBIH MHpP MHKPOOPTaHH3MOE.
H3 ropa B rog MHKPOCKOIHCTHI COEEpILIEHCTEOBAJH o
npubopbl. BeJHKoOJlenHble NpenapaThl H3roTaBJuBan JIH-
GeprioH. [InA ka:goro npemapara y Hero Gblia CBOA Jy- ®
na — BepHee, JyNa H Ipenapar ObLIH 3aKJIKYeHBI B 00- »
weii onpase. JIHH304Yka, NpenapaT, BOrHyTOe 3epKaJo AJMA Ry
ero OCBEelleHHA — EOT H Bech MHEpockon (doTo 2). L4 &
A 4uTO e cloxupie MHEKpockonbi? CoBeplueHCTBOBa- 3P
JMCh ¥ OHH. H3roTapiHBadHCL HOBBIE KOHCTPYKIHH IION- -
CTaBOK, OCBelleHHHA, YHOpaBJeHHd HaBonkoi Ha ¢oKyc.
Ho ontuka ocraBaiace cTapoii. Cxodp TaTeldbHO HH o
WIHGOBANH JIHH3BI, CKOJIb TOYHO HH NMON0HpaNdw mapel — "‘Q
00BeKTHE-OKYJAp, — pe3yJbTaT OCTABAJNCA IIPEHHM: -
pPasMBITOCTh Kpaee u300parieHus, IBeTHHIE IIOJIOCHI, He-
pe3kocTh. [IBe mperpagbl CTOAJM Ha TYTH  CJOKHOIO
MHKpPOCKONIa: XpomMaTH4eckad H ctepuyeckas abeppanuu. "
Ho mnoucku npogoxxanuch. B Ja0opaTOpHH MOJXYYHIH,
HAaKOHeIl, CTeKJa C pa3HblM KO3 IHIHEHTOM mnpedomJie-
Hua — ¢GIHHITIacC M KpoHriacc. Belna cospgaHa napa
JIMH3 H3 3THX COpPTOBR cTekda. B opHoif JHH3e KpacHble
JIy4H TpenomMisaliHch Goxablle, yeM (PHONETORBIe, a B [PYy-
roit — HaoOopoTr. B pesyipTaTe BCe JNYYH CXOJHJIHCH -
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TS

HakpeTcAa

3KYMA,
HHHK.
3pUTenbHble

camosapbl

BneHadTe 8
HWHOB.

GbiTb H TaKH
pble AasHo

Mpempe BCEero 3HCNOHaTbl, HapocT).
HO'I'Op_ble PACCHa3LIBAKT © B~ NaH Hopnyc
aAyweH nNPOMbLILLAEHHOCTH Ba- KW — W3 MUMONOCTH, npy-

METANNYPruyYecHoH nNPOMbILL- W3rOTOBKA

Pa3BHTHH OTEYECTBEHHOH Tex- NPH
Crapneie coToannapa- HKpecno u apyrue.
Tbl, 4acbl, PaAgHONPHEMHMHHM,

MWYT HayuHbie
Sonbwkx Mysees. Paccuamy, 3HKcnoHatamu? HKau npasvnb:
HanpHMep, 0 AEPEBAHHLIX 4a- HO PErUCTPHPOBaTb MHX?

€ax, W3IroTOBAEHHbIX
POM, MUBLUHM
cTtoneTuu 8 r. BATHe (HbiHE nNMCaTb 8 WHBEHTAPHYID WHH-

MAJIBIH TIOJIUTEXHHYECKHI

llame cambiit Gonbwoi Texuuueckuit myseit Cosercroro Cowza — [MonuTexHuueckuit
Myseii B MocKBeE — He MOMET O0TPA3uUTL WMCTOPUI0 BCEX OTPachei HayHM M TeXHHMHM.
W B ero axcnosuuuu npeacTaBneHs! NHWL FNaBHLIE NUHMM TeXHWYeckoro nporpecca CCCP.
«A Hawum ponmeH GuiTL My3el TEXHMKW B wWwKone? — cnpawmMBaBTe Bbl Hac. — Ha-
HHE IKCROHATL! Hafio cobupat?»
Orsevyaer 3aB. othenoM toHpos Mockosckoro [Monutexwuueckoro myses H. JI. Bunu-

H3 Hero Obin cpe-
yacoe, cTpen-

wero ropopa, ob6nactu. K mMuHHa — W3 GamGyHa, apyrHe
npUMepyY, AnNA MarHWTOrop- [EeTann — K3 nasnbMoBOIro
yes — 3TO Bce, CBA3aHHOEe C pfepesBa. Bcero BpoHHWHOB

10 TaHux uacos.

NEeHHOCTbIO, ANA  ropbHoB- HeHOTOpPbIE H3 3THX YHH-
YaH — ¢ AaBTOMOGHAECTPOE- HANbHLIX YacoB YMe paidbic-
HHem. HKoHeuyHO, nNOCTAaBHTL HaHbl, a NATb K3 HHX Mbi
HaCTOALKH agToMoGunb B BCe ewe ulyem.

WHONLHOM MYy3ee He YyaacT- CHOMIbKO  HHTEepecHbiX
cA. 3aro anAa mMofiened MEXaHH3IMOB CO3Aan BEAKHHIR
aBTomMobGuneH, HoOTopble cae- PYCCHHH MATEMATHH H Mexa-

NawT OHbIe TeXHWHHK, Bcerpa HHUH XIX sexa M. N. Yeboui-
MegTo
WHONDbHOrO MY3en.
OuyeHb HHTEpPEeCcHOH
ne3Hoi MomeT ObiTb 3IHcNo- AFLWAA MaLWKHA, BOCMNPOW3BO-
PaccHa3biBAIOWAA © [AAWAA ABHMMEHHWE MKBOTHbLIX

Ha nonHe wes! Ho, K coManeHHo, MHO-
rve ero H3o6peTeHWA noTepA-
W no- Hbh Cpeau HUX — CTONOXO-

xogbbe, caMoKaTHoe
LKonbKHble My3eH TeXHHHH

TpyGbl, TEepMoO- MOryT coofljaTh B ropof-

MeTpbl, BecCbl, FTHPH H faMEe CHHE MY3E€H O TAHKX «3HCNO-

Hapo HMCHaTb... HaTax», HOTOpPbLIE XOTA H

AoMa — B CTapbiX wWHacdax, HENb3A BbICTABHTD MM B Ha-
HNanosuLiX, Ha ueppavax. Bo- HOM 3ane, HO ©O HHX BAMHO

3TH NOKCHH CO- 3HATb HCTOPHHAM TEeXHWHH.

cepeit, ToBapuWLUei, PoaCTBEH- ITO CTAPHKHHbIE TeXHHYECKHEe
Cpepu
BaMH 3HCNOHATOB

HaHAEHHbIX COOPYMEHHWA, CTapbieé LWAaXThbl,
MOryT BOAAHbIe W BEeTPAWble Honeca,
e Belyd, HOTO- MeNnbHHLUblI — BCero He rnepe-
H Ge3yCcnewHo yTeélb.

COTPYAHHKA Kan we ofpawjatbca c

MmacTe- l'(_a)KAbIﬁ BHOBb NOCTYNWEB-
B NPOLUMOM LUHIH 3HCMOHAT Hapo 3a-

e, chefyeT U HOPOTHO ONW-
caTh, HTO NpPeaCTaABNAET CO~
G6oH BaWa HaxoaHa.

Ha ofparHoit cTOopoHe nac-
NopPTa 3anWLUKTe BCe, uTO
8aM CTaNo H3BecTHo 06 3TOM
3HCNOHATe noOCNe TOro, HaK
Bbl Gonee noapo6HO O3HAHO-
MHAKHCD C HHUM, NPOMYKTANK
HYMHYIO NHTepaTypy, nobece-
AOBaNKH ¢ NIOALMH, HOTOPble
paccHaszanu uTo-To elie ©
HaHpeHHOH Belu.

HayuHbie npacnopra cHna-
AbIBAHTE B cnNeyHanbHbie HO-
pobru. Horpa mnte cobGeperca
MHOIO 3HCNOKaTOB, pa3no-
HMHTE T[acnopTa no TeMaMm.
HanpumMmep: wmogenu aBTOMO-
Gunen, PAaAHONPHEMHKHOB,
TepMOMeTPbI K T. f.

NMoGokl  mMY3eH NOPOMKT W
thoTtorpadhuAamu. CobGHpakTe H
Bbl HX.

Hapeemcn, uTO Bbl OXOT-
HO BO3bMETeCb 3a CO3flaHHe
WHONbHbLIX MYy3eeB. Hanuwiu-
Te Ham, pebGATa, HaKw NOHAYT

Bac pgena. Agpec mMyaen:

ocHBa, Hopan nnowapb.
NMonuTexuuuecHin Mysen.

OT PEAAKLUHH: He Tau
NABHO Mbl MONYYUNH NHCbMO
K3 pepalykun  «FOpPU3OKTHI
TexHHKK AnAa  peter». Hawwu
nonbCHHe Hoanerw nNHLWYT,
yrTo nonbcHKue pebaTa Yywe
HayanK AKTHBHbIE TNOWCHH
G6aGyLUHKKbIX H AefYLUKHHbIX

nocaymun Kan (6epezoBold ero

r. Kupos), H. M. BpoWHHHO- Ty, faTbh HHBEHTAPHbIA HO- LIBEHHbIX MALUHHK, MHLWYLWKX
BbiM. MaTepHanom ANA 4YAcOB Mep, YHa3aTb BPEMA W MECTO MALWKHHOH, Yacos, CBETHAbHH-
NocTynnexHn,

HoHeyko HOB M T. A.

B opHOH TO4YKe. AXpOMATH3M OBLI NOGEK-
AeH. HeyeTkocTs H306pakeHHA npomaja.
Pyccruit ydeHblli OOHHYC NEPBBIM CKOHCT-
PYHpPOBaN MHKPOCKON € 8XpoMaTH4YecKoH
TpHAfOH JIHH3 — JBYMA [ABOAKOEBINYKJbI-
MM, KPOHIJIACCOBBIMH, H OJHOI JBOAKOROI-
HyToli, dmaHTrIaccoroit (doro 4). H caox-
Hblif MHKPOCKON Cpa3y OCTABHJ AAJEKO NO-
38[H CBOHX NIPOCTHIX co0paTbes.

O1 muKpOCcKOma Hayka TpefyeT MHOrO,
NO3TOMY JJIA pa3HBEIX €e oTpacielt neia-
I0T pasHble MHEpockonbl. [lns GHoJo-
THH — OfHH, RJAA MHHEPAJOTHH — HHBIE,
a ONA H3MEPHTENBHOH TEXHHKH — CBOH.

B03MOKHOCTH ONTHYECKHX MHKPOCKOIIOB
yKe HcYepHNaHbl: BEeAb NpeAesl HX YEBEJH-
YeHHA ONpefejAeTCA AJHHOH CEBeTOROH BOJ-
ubl. Hcmonbsoranbl Bee 3thdexTsl paborsl

34

Ha JIy4aX ¢ HaHMeHblIel AJIHHOH BOJHBI —
yabtpadHoserorsix. HenpoGopan pame Ta-
KO MeTOJi, KaK 3amnoJHeHHe IpOoCTpPaHCTEa
MeRay OOBEeKTHEOM H NpPEeAMETOM MAaclioM.
3T0 gaeT MeHbluee IpesoMIIeHHe Jy4deil npH
nepexofie U3 cpeabl B APYIY0 cpeay H yBe-
JIHYHBAET pa3pemaniyio cnoco0HOCTb MHK-
pockona. Ilpaena senamuoro. Ilpenaes ecThb
npegen. 1 Bce ke eme pa3 3TOT Hpefie
«YCTYOHJI», KOrAa BMeCTO JydJeil HHKeHephl
HCNIONBL3OBANH NOTOK 3JEKTPOHOB B BAKY-
yme. Poauica 3aeKTpoHHBIH MHKpPOCKON —
C yBelnuYeHHeM E COTHH Thicad pa3. Ho H
3JIEKTPOHREI OKa3aJJHCh He H/eaNIbHBIMH —
KaK Ha rpex, 6piia o6Hapy:keHa H HX BOJI-
HOBaA NpHpOAA. 3HAYHT, CHOBA NpPEeN.
VYueHble BCEro MHpa YHOPHO HINYT HOBbIEe
MeTOAbl MHKPOCKOITHH.



X — 3nanHsa, Y — Tpyn, Z — cMeKanka

Yaenvnt rayba — yuenuxu 9-x u 10-x xaaccos. Kay6 seayr npenojasareau, acnupantor,

cTyAenTri-cTapwexypciuxu MAOTH.

arpasvt kayba — noxsasvuvie 1pamorvi Mockoeckoro usuko-rexHuueckoro UHCTUTYTA.
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Bxoy Ha meppblii 9Ta; uHcTHTyTa. IlO
KOPHMAOPY XOAAT mofH B OenblX XanaTax,
capilled nal cobak. «Hy, — nymaio, —
omu6Ka. YTto MoryTr Aenarts 3fecb, B HH-
CTHTyTE XHPYPrHH, CTYHeHTbl (PH3HKO-TeX-
HHYeCKOro?»

06 sTom paccrkaswpiBaeT npodeccop Jler
Jlazapesuy Illuk, saBenymwolHii kadenpoi
«®u3HKa KHBBIX cHcTeM» MOTH.

— HasBanue kKadenpsl mbl H300pesH
CcaMH, MOTOMY YTO OO CHX NOP HeT O4yeHb
TOYHOTO OrnpefelleHHA TOro, 4eM 33aHHMa-
OTCA (PMBHKH H MaTEeMaTHKH, NpHIIeAlllHe
B Ouousoruio. Ilpepnaranvck pa3sHble BapH-
aHThl, HO Mbl BBIOpANH 3TOT — BeAb HA
Halleii kacdegpe coOpajHCh FOTOBHTL He
GHOJIOrOB, HCNMOJBL3YIOUHX B cBOell paboTe
meTtombl pu3HKH. MBI cOOpaJIHCh TOTOBHTH
M TOTOBHM (DH3HKOB, BIaJelOUlHX OCHOBa-
MH GHONOTrHH, M3Y4aloUlMX TakHe CIOMHBIe
CHCTeMBbl, KaK MHBBIe OPraHH3MBI, ¢ TO-
MOILBI0 MOLHOrO (DHBHYECKOIO M MareMa-
THYeCKOro annapara. PasHuna spgece cy-
U[eCTBeHHAas.

Humepboio 1ry6a

HOLLKA
=z YIMIA

Bor oAWK WyTAKBLIH nprmep... Kowka yna-
na co eToporo 3»rama. OHa napana, nNoguKHA-
ACb TEeM Me 3aHOKaM (U3KKKH, 4YyTo K nrwboe
APyroe Teno — cHameMm, rpacdmuu. Howka npu-
3eMNKHNnacb Ha BCe YeTbipe nanbl W... nobema-
na. NMouemy oHa He pazbunacnb?

BoinyCHHKK Hawed Wadenpsi cHaMeT, YTo
nanbl HOWHKHK Cbirpany B8 aHHOM cayuyae ponb
AMOPTH3AaTOPOB, HOTOPLIE MOracHAK 3HEPrHio
napeHuAa. Hapo NocmoTpeTb, HaK OKWKM YCTpoe-
Hbl, — MOMeT ObiTb, OHH rHapPaBNHYECHOro
THNA? 3aTeéM HHTEPECHO Y3HaTb, NOYEMY HOLU-
Ha ynana WMEWHO Ha nanbl. 3To MOMKO OODL-
ACHHTb TEM, YTO B OPraHH3IMe HOWHKH eCTb Me-
XaHH3M, C MOMOLYbI0 HKOTOPOro OHA OPHEHTH-
PYeTcA — BCerna «3HaeT», YTO 3EMAA Tam,
Kyfia oHa napaeT. YcTpoHcTBO HanogobGwe ru-
pocHonal? HHTepecHO TaHMeE MH3YUHTb nepeme-
WeHKWA LEeHTpa TAMECTH BO BPeMA NAACHHA.
A vpome TOro, BbIACHUTb, HAH CO3I[AET KOWMHa
a’poanHaAMKYECHoe YCHKHe, HOTopoe noBopa-
YMBAET €€ NnanamMK K 3emne.

BOT TaH NPHCTYNKT K feny BbINYCHHWH Ha-
wei Hacdegpbl. OH ele NpHBAEYeT Ha NoMolyb
OAHH K3 METONOB MATEMATHHH: MOCTPOHT, Ha-
NPUMEP, MaTEMaTHYECHYI0O MOfesnb NAACHHA M
NPOCYKTAET €€ Ha IMEHTPOHHOH BbINHCAW-
TenobHoit mawwHe. HKnaccHuecwomy Guonory
3To, HOHEYHO, caenaTh TpPypHee, a nof4ac M
NPocTo He Nopg cKny.
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Ho mu yHCcTOMY (H3HKY HeJilerKO HCCJHe-
[OBaThb IKHMBOH OPraHH3M, [ame eclH 3TO
rolika. OpHamgel K HaM HA Kadenpy npu-
1ies OfHH KPYNHbIH (PH3HK, H COTPYAHHMKH
PacCKasali eMy, 4ro Hccleqyior npobieMy
nepefavyu HHQOPMalHH N0 HepBaM.

«fl Bam momory, — cKasadn (QU3HK. —
H30mHpyI0 Kamaoe HEPBHOE BOJIOKHO, MOJ-
COEQHHIO K HeMy 35JeKTPOX -—— CHHMY CO
BCeX KaHaJOB HH(popmanuio». EMy Bospa-
3HJIH, 4TO, MOJI, MHOFO NOHAHOGHTCH SJIeK-
TpofoB. «MOMHO W MHOrO, ~— OTBETH]
¢usuK. — IIATh, fecaThb, Hy, NATHLECHT...»
Torga coTpynuukM Kadegpbl OGbACHHIH,
4YTO B OfHOM HepBe COME€PHATCA NeCATKH
TbICAY BOJOKOH — HHBIMH CJOBAMH, OT-
LeNbHbIX KaHanoB. (H3HK paspel py-
KaMH — TakKaA 3ajada TeXHHYeCKH OblLia
HeBBINOJMHHMA.

MepsBan npoGnema, HoTopylo NPeaCTOUT
PELWNHTb HAWHM BbINYCKHHKAM, — 3TO NOHATL
H OOBACHHTbL (hHIHYECHHe npoyecchbl, MPoKc-
XOoafljKe B MHKBbIX opraHuamax. Mueana u
HEMMHBAA MaTEPHA NPOCTPOEHA MO OfHKM 3a-
HoHam. Ham noguac wameTcA, uyTto 3TOo He
TaH, YTO MUIHEQEATENbHOCTL MKHBLIX Opra-
HHU3MOB HKAET nO CBOMM, O0cobblM 3aHOHAM,
NOTOMY UYTO OHW OYeHb CAOMHLI. H pefcTsM-
TEeNbHO, HaH HE YAMBAATLCR, HanpHmep, pa-
Gote nerHux? B Hux 300 mMAH. anbseon, H
NPpH  BAOXe HAMAAA 3arofIHAETCA BO3gYXOM.
HecmoTpA Ha TO, YTO OHHM HMeElOT PA3NKUYHDbIH
Pa3mep U pPaznKYHOE rMOBEPXHOCTHOE HATAME-
HHE, BCe pPAaBHO BO3AYX MNPOHHHKAET B8 HaM-
Ay anbseony. HaHue HemepoMble Ham 3aHO-
Hbl NPOABNAIOTCA 3gecbll Ho Ha noBEepHy sce
OHAa3biBaeTCA npowe. MUIKK BLIACHAET, 4YTO
B MOMeHT spoxa 300 mnH. anbBeon npHoGpe-
TAIOT OfQWHAHKOBOE MNOBEPXHOCTHOE HAaTAME-
HHe. Boagyx GeCrMPenATCTBEHHO BXOQHT
B HHMX.

Ao cHx nop Hac nopamaer paBoTocnocob-
HOCTb cepAala. B ycnoBHAX  HANPAMMEHHOR
gado'rbl OHO NPONYCHKAeT 3a MHHYTY 25—
0 n HposH. MNo3KCNEPHMEHTHPYHTE € HYXOH-
HbiM KpaHOM: eaBa M YOACTCA W3 Hero
HanMTb 32 MHHYTY XOTA Obl seapo Bofbi.
A ceppye «HaMOAHHT» 33 3TO BpemnA
TPy seppa. [MpH 3ToMm yuTHTe, uTO HKPOBL
HmeeT OONbLUYIO BA3KOCTb, Y€M BORA, W UTO
MOCTYNAeT OHA B aPTEPHH KW MenHue cocy-
Abl, HMeloWHe Oonbluoe conpoTHenenue, Ho-
BaA ruapogHHamMKHKal CneyHanKcTbl MoOnbiTa-
NHCb H3YYHTb 3TOT nNpoyecc OOGbiMHbIMKM Me-

TORAMH MW CcHazank: «fla, HOBaa rHOPOAWHA-
MHKa»,
HoBanA, HO TemM He MeHee nOABAACTHARA

CTPOrHM (DH3IKUYECKHM 3aHOWaM, HOTOpbie OT-
HYacTH 3HAHKOMbI CNEYHANKCTAM rno THapoaH-
HaMUKe, a B APYroid YacTH €lje HEW3BEeCTHbI.
BoinyCHHWHY Halueit Hadefphl, ecnu OH 3ai-
MeTcs npoGnemoii HposooBpaweHHna, npea-
CTOMT OOGBACHWTb, HAKHEe 3AHOHOMEPHOCTH Ma-
TepHanbHOro MHpa 3necb MPOABARIOTCA.

Bropan Gonbwana o6aacTb
HaWMX noponeyrbIxX HacaeTcA TEOpHH
ABTOMATHYECHOro perynMposaHuA. OHa Yyme
xXopowo paszpaboTaHa ANA Pa3NHYHbIX CTau-
HOB, ANA CaMONETOB, AONA [BUMEHHA noes-
00B... JlnA MMBbIX CHCTEM €€ rMOoKa HeT.
H 310 oueHb 06HAHO, MOTOMY 4TO HHHaKaRnA
TEXHHHA HEe MOMET <¢PaBHHTbCA C MHBbLIM
OpraHHaMoM. 3aeck YYEHbIX MAYT BenHHue
OTKPbLITHA.

HenoseH cToMT. C TOMHKH 3pPEeHHA (H3HKa,
3TO O3HAYaeT, UYTO BEPTHHaNb W3 €ro LEeHWT-
pa TAMECTH RNPOXORHWT Yepes mnowjane ono-
pbl. HHaue oW ynaper. Ho meAb CTORLYWH u4e-
NOoBeK pALIWKT, BEPTHT rofioBOH, PAa3MaxHBAeT

AEATENbHOCTH
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pyHamu, LeHTp TAMECTH Bce BpPeMA nepe-
MelwaeTcA. A YenoBeH CTOMT W faMe He py-
MaeT © TOM, HaH COXPaHKHTb pPaBHOBECHE.
OHO nOAAEPMHKBAETCA ABTOMATHYECHH. YcTa-
HOBMIEHO, YTO MYCHYNaTypa HenpepbiBKO
HOMMEHCHPYET nNepeMeLYeHHA LeHTPa TAMe-
CTH, OorpaHHuKBaeT npegenbt ero HoNeGaHWH.
H cpasy npo6nema — K3Y4UHTb 3TH HonebGa-
TeNbHbl€ [ABHMIEHWA, TMOHATb NPHHLKNbE KX
perynupoBarHA. 3To oueHb BaMHO gNA npal-
THHH — 33aHOMbl YCTOHYHBOCTH YENOBEYECHO-
ro OopraHKH3Ma YRacTcA nNPHMEHHKTb, CHAMEM,
NPH CO3R3AHHHW TEXHHYECHHWX CHCTEM paBHoBe-
CHA.

A passe HeWHTepecHa anA ¢U3KHa ueno-
BeyetHan pyHa? Bor A Gepy samuraniy —
BoICHPa0 TPAaeKTOPHIO ABHMEHHWA, OAKY W3
ToicAYU. Ho nouemy 3Ty, a He ppyryto? Mo-
YyeMy MOR PYHa [ABHMETCA CaMblM HKOPOTHHM
nyTem, nouemy owa He owubBaeTcA? BbIXOAWT,
ecTb MEXAHKW3M OrpaHW4YeHHUA, OTOHpaKLWHKA
uwauBonee onTHManbHbie TpaeHTopuuw? H B TO
we BﬂeMH pyHa ob6napaer GonbLwoit cBo6o-
noH. Her HH OQHOrO MEXAKHYECHOrO YCTPOH-
CTBa, HOTOpoe MOrno ©6bl B 3TOM  CMbicne
CpPaBHHTLCA ¢ Hef. Maney ABHIKETCA NO CBOHM
MapWwpyTam, HHCTb — O CBOHM, JIOHOTb
HMeeT fApyrHe creneHu csobofbl, raAevo TaH-
Me QABMIaeTCA BronHe onpeaenexKHo, a BCA
pyHa of6napaeT EBbiClueR MOABHMIMHOCTLIO, HOTO-
PYI0 TOMILHO MOMHO NpeacTaBHTb. B Hayue-
HHH 3TOro ¢heHOMeHanbHOro ABAEHHA NeMmaT
(hU3MUEeCHKHe 3aHOWbI, BepHble W ANA “enope-
YecHOR PYHHW KW ANA HAHOro-HHOyAb MEXaHK-
yecHoro MaHunynATopa. HMeHHo TaK NPHCTY-
NUT W M3YHEHHUIO 3ITOro BOMPOCA BbINYCHHHK
Hawe#d HKadeapbl. BO3MOMHO, YTO OTHPbITbie
MM 3aHOMOMEpPHOCTH npeobpas3ylT BCe CTaH-
uocTpoeHHe. Ho 310 Yyme pfieno HOWCTPYWTO-
pOB, HOTOpble MOCTPOAT CBOK PaGoTy Ha Ho-
BbIX (PHIMYECHKX AAHHDbIX.

CnoBoM, Mbl He TOTOBHM KOHCTPYKTO-

POB, HHIKEHEPOB, MEJHMKOB, B3HAKOMBIX C
¢usHroH. MBI TOTOBHM TONBKO (PHBHHOBE...
Ho ¢usukoB, KOTOpble OYAYT HCCIeNOBATh
3aKOHbl MaTepHH He B aTOMHOM Afpe, He
B armoctepe HJH TBepaoM Telle, & B IH-
BBIX CHCTeMaX — B #KHBBIX OpraHH3Max.
IlosTOMY HAIIMM CTYAeHTaM Mbl YHTaeM
TaKue, Hanpumep, Kypchl: «MareMaTtHYe-
ckHe Tpo6aembl GuonorHu». Clofa BXORHT
u ocobas, MPHKIafHAA MaTeMAaTHK3a, H Ma-
TeMaTHYeCKasi CTATHCTHHA, M TEOPHS HID.

BoT kKaK Cepbe3HO MBI <«Ha4YHHAEM»  BbI-
MyCKHHKa Hallel kadenpbl
Tlo GHoJOrHYecKO!t Hayke Mbl TaKOro

ofpasoBania, KoHeyHo, He faeM. He ynu-
BHUTEJBHO, 4YTO Ha BBIDYCKHOM JK3aMeHe
O[MH Halll CTY[eHT He MOF CKas3aTb, KAKOH
pasMep HMeeT TNOMMENYHOYHAA  Kelesa.
OH cKasaJ, YTO OHA C TrOpOLIHHY, a Ha
caMOM Jelie ee [JHHA 4yThb JH He 20 cM.
DK3aMeHAaTOpPbl IIOCMEAIHCh, ORHAKO OLeH-
Ky CTymeHT NOJY4YHI Xopollylo. Ecnu emy
B OyaylieM NOHAafOOHTCHA, OH H3YYHT HOA-
KelyaoOuHYK0 MKenezy. Jlia 3Toro  ero
CHAOAUIIH [OCTATOYHHIMH 3HAHHAMH.

Mennquna Oyaymero Hembicauma Ges
GH3HKOB H M@TEMAaTHKOB.

...«DU3TEXOBIbI» B MeIHUIHHCKHX Xalla-
TaX... OHH XOAAT Ha B3aHATHA B MeJHLHH-
CKHe HHCTHTYTbHI, H3Y4aloT (PH3HOIOTHIO H
aHATOMHIO, ONEPHPYIOT MHBOTHBIX. IJTOMY
yiKe MOWHO He YAHBIATHCAH.

Bocedy sanucan B. BAALHMHPOB



OCHOBHOW 3neMenT rexe-
paropa -— o06biuMas HeOHO-
Bas namnouka. Ecaw K ee
INEKTPOAAM NPHNOMMKTL pPAa3-
HOCTb MOTeKLKANOB W nOCTe-
neHHO ee HapawwWBarb, TO
nPH HEKOTOPOM HaNPAMEHWH
(Hanpsmwenue 3@MHraHuUs)
namnouKka saropurcs., B weo-
He HAEeT WOHK3ALKS MONEeKyn
YAAPOM: CKOPOCTb KOWOB ra-
3a nop AEHCTBHEM 3INEeKTpH-
4eCcKOro nons BO3pacTaeT Ha-
CTONLKO, YTO OWH, CTanKusa-
fiCb € HEHTPANLHbIMK MOne-
Kynamk, pazbrBalor Kx Ha
uoKbl, [Tpk 3TOM atomel HEO-
Ha so3Bywpalorcs, w ras cee-
tircs. Ecnu Teneps  ymemb-
WKTb pPAa3HOCTL MOTEHLHANOB
MENAY INEKTPOAAMKH NaMNOY-
KW, TO OHAa noracHer. 3JTO
MPOM3OHAET RNPH Kanpswe-
HHH, MeHblueM TOroO, npu
KOTOPOM  OHa 3aropanach
(vanpsixenvwe rawenus). Pa-
6ota rexepatopa OcHOBaHa
Ha 3TOM CBOWCTBE HEOHO-
BOM NaMnOuKK: €e Hanpsixe-
HHWe 33MHraHWs Bbile Kanpsi-
WEHHS TaLUEHHS.

MpuHyunkansHan cxema re-
Heparopa uaobpantena Ha pu-
cyuke. Heonosas namnouxa J1
napannenbHO MOAKAIOuEHA K
korpeHcatopy C u momer ue-
pe3 conpotvBnenwre R nop-
COeARHATECS K KCTOMHHKY RO-
crosuHoro wanpsakewus U
Mpx 3atom namnouka 3aropHr-
Cs Ke cpasy, XOTs Hanpsme-
HKe WCTOYHKKA TOKAa Bullle Ha-
NPSMEHHS  3aMUTaBUS  nam-
nouku, Jeno B TOM, uTO Ha-
npnmenue Ka namnouke pan-
HO HAMPSHIKEKKI0 Ha KOKAEK-
catope C u nocne ekaloue-
HMS TeHepaTopa Wapacraer
MOCTeneHHo, TaK KaK KOHAEeW-
catop sapsmaeTcs uepes CO-
npotuBnerwe R. Jlamnouka
3arOpKTCA, KOrAAa Hanpswe-
HWMe Ha KOKAEHKCaTope A0~
CTUIHET HanPSMEHKs 3amura-
uus. ConporuBnenue rops-
ek NaMNoOUKKH Pe3ko YMEHb-
wHrcs, kowpencatop Gyaer
yepes Hee pa3PAMATLCH, H
HaNpSIKEHKe Ka KeM HauHeT
6LicTpO napars, NOKa He Ao-
CTUrHET HanpseKrus rawe-
Hus. Jlamnouka notyxuer, ee
conpotkenenne Gyper senu-

KCIEPHMEHT 7.5

TEHEPATOP
KOAEBAHUM

KO, W KOHAeHcaTtop
WHauKeT 3apSAMATLCA f[O  Tex
rnOp, NOKAa HKanpsMeHHe Ha
HEM OnATb We AOCTHIHeT Ha-
npsyeHns 3amuranms, Jlam-
NOYKa OnATb 3aropuTCs, W
BCE NOBTOPHTCH CHavyana: B
LenM BO3HKKHYT 3NEKTpHye-
ckue konebanus, wkeoxosas
namnouka 6yger To 3aroparb-
C5l, TO racHyTb,

leneparop, © KOTOPOM Mbi
pacckasbisansy, WasbiBaeTcs
penakcaumornbim (0T cnosa
«PenaKCauKs» ~— CBOCCTAHOB-
neHve», HMeeTCs 8 BHAY BOC-
CTAKOBNEHKE HANPSMEHKs Ka

L3

CHOBA

+
v [
- T AT
(ucro-mux
AOCTORAHH QIO
T

KoHAeHcaTope). AHnanorom
3TOr0  reHeparopa MOMer
CNYMHTL MeXaHKWuecKas CHcTe-
Ma, coctosiyas wa Gamkk Ha
KOpOMbICne W
(cm. puc.). Kopombicno 6y-
AET CHaYaNa 8 FOPH3IOKTaNb-
HOM nonomewun. Ecnu  ot-
KPbiTh KPaH, nycTHTe BOAY
B BamKy; TO yepez HeKOTOpPOS
BpemMs neBO€ nliey0 KOpPO-
muicna Byper Tswmenee npa-
soro. Hopomeicno waknonur-
Cs BneBO, 4acTb BOALI Bbi-
neercs, Jlesoe nneuwo craner
nerye npasOro, U KOPOMBIC-
no nop AeiCTBHeM MPOTHBO-
BeCa CHOBa 3aMMET rOPH3IOH-
TanbHOe NONOMEHKHE,

npoTHBOBECA

Kone6anks kopomsicna Gy-
AYT NEPHOAKUECKKMH, H He
TPYAHO AOraparthCs, uTO ua-
CTOTa KX 33BHCMT OT EMKOCTH
6anKkK, OT TOro, Kak CHALHO
NLETCR CTPYS, W OT BENMUKHDI
npotBoseca. B paHxom cay-
vae pabora MexaHWueCKOH
cuctembl  Gyper wanomuuath
AEeHCTBHE 3NEKTPMYECKOro re-
Hepatopa. Ponb 3nekTpuue-
CKOW  @MKOCTH  BbINOAHSET
6akka, anexTpuueckoe conpo-
THBNEHKE MOMHO CPaBHHTL €
nPONyckHoil  cnocobKOCThLI0
KPaHa, HanpsKeHHEe 3B ura-
HWKS M HanpsKeHue noTyxa-

WHS = C Pa3sHOCTLIO BECOB
mempy GaHkol ¢ BORON M
NPOTHBOBECOM. Mpeanono-

KM, YTO W3 KpaHa XNbiHyna
cuneHas crtpys u 6anka mce
BPEMS HaXOAWTCH B HUIMHEM
rnonomenky  (conporHBneHwe
R meublie kpuTHueckoro), To-
raa «namna» Murate we 6y-
ner. Bce npouzohger Ka-
obopor, ecnk CcTpys BOAbI
okawercs cnaboii — conpo-
tusnenve R senwwo.
Penakcayuonkblin  resepa-
top konebawuii HA HEOWOBOIA
namnouxe momer OBuitk wc-
NoNL30BaH B KaYECTBe CBETO-
BOrO CHIrHanu3aTopa, a Tak-
wme kax crpobockonnueckuii
TaxoMeTp — H3MepHTeNb CKO-
pocth Bpawenus. Hanpumep,
yrobbl Onpegenurs CKOPOCThb
BPALjeHKS Bana MOTOPa, Wa
€ro OCH 3aKPennsioT AMCK W
Ha HEeM RPOBOASAT 3aMETHYIO
nonocky. Ecnu Ban Gyper
BPAaLLATLCH, TO MOAOCKY BUA-
HO He Byaer — OHa «pa3sma-
wertca», Ho ecnu ukcno obo-
poros ByneTr paBHO Wau Kpar-
HO YMCANY BCMBILEK Namnou-
Kk, TO nonocky Byaer suaHo
8 QAHOM H TOM e Nonome-
HHU — ByATO OHa HENnOABWI-
Ha. Uameperue HywmHO npo-
BOAWTL B 3aTEMHEHHOM Me-
cTe, WCnoOnb3ys ANs OcBelje-
HKHS OWCKA HEOHOBYIO Nam-
nouky reuepatopa. Kpome
Toro, HeobxopHmo nnaesuo
MeHATL conpoTuBneHke R &
uenw reHeparopa, WCronb3ys
BLICOKOOMMLIN peocrar uau
Marasuy conpoTHeneHKH. Ya-
€TOTY BCMbILEK nOBblLANTE
nocreneHKo.
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Ceronns MBI NO3HAKOMHM BAC C AHAJAM3OM pPelIeHHWHA HEKOTOPHX 3aaay, KOTO-
pue npeanaranuch noctynasitnM B8 MPTH wa nucbMeHHOM Bk3aMeHe NO Mare-
MaThke. OTMETHM, YTO MBI CTAPAaJHCh BHIOPaTb TakMe 3aAAayH, HA KOTOPHX YAOO-
BO JE€MOHCTPHPOBaTh HanGoJee THNHYHbE OWHOKH, nOonyckaeMble AOHTYPHEHTAMH.

B nonyxpyr paauyca R ¢ uentpom B Touke O Bnucad ksagpat ABCD rak, urto

Toukn A n D nexar Ba puameTtpe, a Toukh B w C — na okpymxuocru. Hailitu
papmyc OKPYXKHOCTH, BNHCaHHOR B Tpeyroabnuk OBC.
Ha pucynke MO L AD n O, — ueHTp HMCKOMOHA OKPYXHOCTH. O6GO3HAYHM HCKO-

Muft pagMyc uepea r w MC = OD =x.

3Ty CPABHHTEJIbHO NPOCTYIO 3a4aYy MOKHO PeIHTb pasHLIMH  cnocoGamu.
Ho BpuBeaeM TOJAbKO ABA H3 HHX, Y4T0O0HM 0c000 MORuYepKkHYTh ABa O06CTOATENLCT-
Ba: TBepAOe 3HABHE H BPaBHIAbHEI BRIGOpP (GOPMYN reOMETPHH M TPHIOHOMETPHH
no3soNslT GHCTpefiluMM NyTeM PpEIHTh BTy 3ajauy — 8TO mNepBoe; BTOpoE —

)/ M ¢ CBelsl pelleHHe 3afay K pPelleHHI0 aiareOpaHYecKoro HIH TPHIOHOMETPHYECKOro
YPaBHeHHS, HeJb3A 3a6LIBaTh, YTOo BTa 3ajaua reoMeTpHyecKas.
o Hrak, nepsuii cnoco6 pewenns. Io teopeme HNudaropa ms ACOD Haxomum:
R® = 5x*, x=-R— .
A [ D VE
Bocnosb3osaswnch aas A BOC ¢opmynoit S — rp, rne — S miowans Tpeyroyin-
HHKa, T — pajiuyc BNHCAHHOA OKPYXHOCTH M P — TNOJYBEPHMETP, HMeeM:
S 2x*
f— = .
p R-+x
MNopctaBus ciofia BhpaxexHe AAA X, NOJy4aeM OTBET:
;_RG6—VF)
10 )
R
JApyrofi cnoco6. Ha ACOD naxomum, yto x=ﬁ‘ MNonoxuM, ZBCO=q.
a R a
—y g —= —1tg—.
Hs AMO,C r=x ¥ 7 VT 2
Hafinem tg% * H3a AMOC ftge=2. H3 reomerpuueckux coobpameBHit ove-
2tg = e
-1 5
BHIIHO, 4TO0 < « <; . Mostomy nmeem: ————= 2, yrO Jaer tg .‘g. = _—_:‘:2 .
1—tg? —
2

T
Taxk kak 0<¢<-2—,'ro, oT6packHBas 3HAK MHHYC H NOACTaBiaAs valinenHoe 3Ha-

yeBHe tg% B opmysly Iaf r, TIONYYaeM OTBeT.

Mpn pemiennn o710 3amaun HekOTOpHE aOHTYpHEHTH au00 WK OKOJbHHM My-
TeM, JK0D, pemwas BTOPHM CnocoGoM, He OGOCHOBHBAJIH, NOYEMY MONKHO nepeliTH

or tge Kk tg :— K noyeMmy HyKHO OTOPOCHTbL 3HAK MHHYC.

D Npyras 3agava. B npaBuabHO/ WECTHYTONBHOH NWpaMHAE BNHCAHRAN chepa
NpOXOpMT uepe3 ueHTP onucanHoi. Bo ckosbko pas panpmyc onucannof cepnl
Gonpuwie pannyca snucannoi? (HafiTn Bce pemenus.)

Mycts SABCDEF — sapansas. nupamMuaa m nycte SO — ee BhICOTa, R — pa-
nHyC OBHCAHHON cepn, T — paanyc BNHCAHHON cdepu (cM. puc.). Tlpexne Bce-
r0 HYXKHO NpeAcTaBHTh ceGe NPOCTPAHCTBEHHYIO KapTHHY. Tak kak nupamuaa
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QTOMY B LUKOANE...»

npasuibHas, T0 M — ueutp onucanHoi cdepml 1 N — ueuTp BnHCaHHON cdepnl
Jexat Ha SO. TyT Bo3MOXKuB ABa cAyyasi:

UEeHTP onucaHHO#H cdiepbl He coBnaaaet ¢ Toukoi O,

EHTP onHcaHHOU cdepn coBnagaer ¢ Toykoi O.

PaccMOTpHM HX OTHENBLHO.

Hmeem: MS=MA =R, MN=NO=r, SN=R-+4r,SO=R 4 2r
(cm. puc.). Boabmem cevenne ASO (cm. puc.) u nposezem AM. Ha o AMO
no teopeme Iludaropa HaxomuMm, 4T0 AO — ) R'— 4. PaccmoTpuM Tenepn ce-

uyenne SOP, rne P — cepepuna AF, u mposegem PM (cm. puc.). Hetpyano mait-

V3 3
™, yto OP = ——2—-, AO = -T- . VR’—4T"

H3 A SOP no teopeme Iudaropa naiigem, yto

/ 3
SP = 21 — (Ra—4m).
l R+ r)+4 (R—4r")

Tak kak N — uentp Bnucaunoil cdepo, T0 PN — Guccektpuca yrna P. Hcnons-
3ysi H3BeCTHOe CBOHCTBO GuccekTpuch PN, nua A SPO nmeem:

SN _Sp

NO PO
HIH

V R+ 2r* + 3 (R*—4rY)
r4+ R 4 .

r V3
2 R*—4r*

R —
Bo3senem 3T0 paBeHCTBO B KBaApaT u 0603Hayum X =—* Torpa x=17F V I,
3

Tak kak x>0, T0 3HaK MHHYC OTGpachLiBaeM W MOJIyYaeM OTBET: R =14 .
r 3

B npyrom cnyyae AO=SO=R, SN—=R—r u OP =

RVE.
2

PaccmoTpum ceuenne SOP (cm. puc.). H3 A SPO umeem, yto

sp=VR-+3—R' _RVT
4 2

Onate Mcnonbays cBOHCTBO GHCCEKTPHCHI, HMeeEM:

R—r RV7-2

¢ 2.RVF

_R_=,+]/z..
T 3

JlioGonuiTHO, uTO OTBET B 06GOMX chyyasix omuH W ToT Me. Heobxomumo, on-
HaKO, OTMETHTh, YTO B OCHOBHOM AGHTYpHEHTH IJIOXO pellaloT 3ajayd no cTe-
peometpun. OHM ue MOryT npexje BCEro 4eTKO NPOAHAJM3MPOBATH NPOCTpAM-
CTBEHHY KapThHy. Hanpumep, B npuBelenHOl 3ajave HEMHOrHe YBMAENM JABa
BO3MOXHBIX PacnoJioMeHust onucauHo# cdepsl.

3aTeM BaXHO MAYYMTLCH PACYUNIEHNTH pPELEHHe CTEPEOMETPUYECKON 3axaunm Ha
psafl Gonee NMpOCTHIX MJAHHMETPHYECKHX 3aJiay, APYIMMH CJIOBAMM, BaXKHO YHAAy-
1o BHIGpaTh ceyeHusi. HakoHen, W3 COBOKYNMHOCTH MOJYyYEHHBWX OTBETOB HEOGXOMM-
MO BBLIIEJIHTH pellleHHe HMEHHO AAHHOW 3afayM.

Otciona
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B ATAKY HA BPEHOLLEM

Jletunk-ucnuitatens bopuc Huxonaeenu Kyapun oawn u3
cTapeiilliuXx OTeyeCTBEHHHIX aBHaTopoB. OH caymun B Kpac-
Ho#l Apmuu co aus ee co3panusa. Buin Kyapuw w B ammaor-
psine ocoforo HasHaueHusi, opraHu3doBaunom B 1919 roay ua
HHCTPYKTOPOB MOCKOBCKOI WIKOJL BOEHHLIX JIETYHKOB NSt
6opu6nl ¢ KoMHBIM Kopnycom Genoreappeiickoro renepana Ma-
MoHTOBa. Korma mMaMoHTOBUM mnpopBajiuck B Teib HOxHOro
¢pouta Kpacuoit Apmun, no cosetry B. U. Jleuuna 6bino pe-

WeHo MCMNONB30BaTh aBHAUMIO B 60oAX

npoTHB KaBaJiepuu.

06 3tux Ausx u pacckaswiBaetr Bopuc Huxonaerwy B wbiHew-

HeM HOMepe HALUEro XypHana.

B. HY/APHH
B oaHY M3 AaBrycroBCKMX
Houelt 1919 ropa MbI, WH-

cTPpYKTOpPEl MOCKOBCKOH LUKO-
Nbl BO@HHLIX NeTUMKOB, JKHB-
wre B oAHOM M3 ocobHskos
Metpoeckoro napka, 6binu
NOAHATEI HAYANBHMKOM LLUKO-

40

net KO, A. bpatonio6osuim.
OH coobumn Ham, 4YTo ero
sui3sanu B [naeeospyxodnor
M nNpuKasanu cgpopmMuUpoBaTL
GoeBol aBMALMOHHLIN OTPSA
ocoboro  HaszHaueHus ANs
6opLbLl ¢ KOHHMUEH MamoHn-
ToBa.

Haw aemaymoHHEi oTtpsa

6bin  cpopmupoBaH K oT6LIN
Ha (PPOHT B pPEKOPAHLIN
CPOK — B TeueHWe ABYX Cy-
tok, Ha paccsetre tpetbero
AHA Mbl Y)<e BLINETenu Ha Bbl-
nonHeHue GoeBLIX 3anaHMMN.

Crosna pacmypHas noropna
C HM3KoH oBnauHoOCTLIO, ROMK-
ASMH U MNNOXOK BHAMMOCTEIO.
Paguyc pevictBus Hawux ca-
monetos 6uin KpaiiHe man —
1 vac 20 mmH. nonera npwu
ckopoctn 150—160 km B uac.
Monauany Ham nonapanuck
TONEKO OTAENbHLIE Pa3be3Aabl
M  MENKMEe KOHHLIE OTPAALI
npoTtuBHUka. BoT kak npouso-
wna mos nepsas bGoesas
BCTpEYa € HHUM.

Mponertas Ha Bricote 200—
300 m Hap 3emnen, s 3ame-
THN OTPAA Ka3aKOB NPHMEPHO
B 100 cabens. YBuper camo-
net, KOHHMKM  NOHEecnMchb
npoub OT AOPOrH K BHAHEB-
Lemycs HeBpaneke nepenec-
Ky. Uro6ui He notepste Mx
(supmmocts Grina nnoxas —
kunometpa 3—4), s kpyTo,
Ha GonbloON CKOPOCTM 3ano-
HMN BUpPaXK BNEBO M, CHMIKA-
sicb, Aan ANMHHYIO Ouepepsb.
Monowenue pns crpensbei
6uino HeypobHoe; He pymaro,
uto6Ll CBOMM OTHEM 5 HaHec
KOHHMKamM Bonboli  ypoH.
Ho korpa, npopomxas crpe-
nate, 5 npubnuamncs Kk oTps-
Ay Ha paccTosHWe pecsTka
MEeTpOoB, nepes MOMMM rnasa-
MM npepcTana HeBepOATHAsA
kapruHa: BabecuBlumecs no-
waau B3aBMBanMck Ha AbIbLI,
napank, cbpackiBas M nNoamMu-

Has BcapHukos, Bor korpa
NPMIOAMNCH BLICIUMH  MMIIO-
taml Buas, KaKum  ymacom

OXBaueHbl M NIOAM M KOHM, R
cTan aenatb KpyThie BWPaM M
Hap CcaMol 3emnen, NOouTH
Kacasce ronos  BCAAHWMKOB.
Ckopo oTtpsip 6bin nonHocTeI0
paccesH.

Bpatoniobos rosopwun, uro
HAM, NO-BMAMMOMY, NPHAETCA
ans cbopa areHTypHeix cBe-
DEeHWH CapMTLCA Ha Henpua-
TENLCKOW TEPPUTOPHM M HTO
aTaKoBLIBaTE KOHHMLY Mbi By-
NEM COBCEM HM3KO; MO €ro
cnosam, 3To pomwHo 6Gwino
6Lt Hambonee 3¢dekTHB-
HeiM  u HesonacHbiM cnoco-
6om ataku. Teneps Mbl, ner-
UMKM OTPSAA, Ha csoem cob-



cTBEHHOM ornbiTe  y6eAunuce
B abcontoTHOR NpaBuNLHOCTH
3TOH MAeM: Mo MHEe NMUYHO
CO CTOPOHBI  ATaKOBAHHOIO
oTpsiaa He 6Lino cAenaHo Hu
DAHOrO BLICTPEna.

Yepes Hekotopoe Bpems
Mbl ctanu  BcTpeuats 6Gonee
KPYrHele KasausM coeaWHe-

HUA M BombBuTE MX co cBOMX
uctpebuteneii. Haw opwHo-
MECTHLIM  ucTpebutens  mor
B3ATL camoe Gonsliee pse
BECATUDYHTOBLIE  (pyracHuie
Gombel,  Yrobui  cBpocuTe
G6omby, Hapo 6Linoc BLIHYTL
€e M3 MeLLKa, MOJNIOKMTL K
cebe Ha KONEHM W «PACKOHT-
pUTE», TO €CTb € MOMOLLLIO
OTBEPTKM MNM nnockorybues
OTOrHYTh BMNLYATYIO NNACTHH-
Ky, YAEPHMBAIOLWYIO HA MecTe
BeTpsHKY ypapHwka, C6pa-
cuiBate 6omby Hapo Brino ¢
PACKOHTPEHHOM, HO HeBLiBep~
HyTOM BETPAHKOM, HHauve
B3PLIB MOT MPOM3OHTH Ha KO-
neHsx y netuuka. Bce 3tu
onepauMM NpMxoaMNoch  Bbi-
MOJNHATL OAHOW  PYKOW —
Apyras Guina 3aHsra ynpas-
nenmem. M He opHawpbl, no-
KPbIBWMCE XONOAHLIM NOTOM,
npuxopmnoce 6pocats  yn-
paBneHue, utobrl apyroi py-
KOW  CXBatMTb  YNYLWLEHHYHO
NpPH BCEX 3THX MaHMMYRSLMAX
M ¢ Gonulol CKOpPOCTLIO BLI-
KPYUYMBAIOWYIOCSH  BETPSHKY.
BepHewtcsn, 6eiBano, Ha aspo-
APOM M HauuHael, rapats,
CKONLKO BMTKOB BETPAHKK OT-
pensno. t1ebs ceropHs of
CMEPTH.

Bckope Mbl nonyuunu ua
MoCKBEI ABYXMECTHEIE CAMO-
nerei-passegumkm  «Coneuun.
Bombute Bpara crano nerue.
Moctynun npukas Hauats pas-
BepLIBaTeNntHuIe NONeTsl ¢ no-
capKamMm Ha HEnpHATENbCKOR
TEpPPHTOPHH,

3710 6LINO OUEHL ONacHO —
B CNyyae OCTAHOBKM MOTOpa
HA MAanoMm rasy wun4 manemn-
el NONOMKH NETUMKOB MOT-
nu 3axsatutb kasaku, [NpuHs-
M pelueHue NETatk napamu,
a rnasHule CMNbI NMPOTHMBHHMKA
6ombute BCcem oTpspom. Ec-
N OAMH M3 CAMONETOB MoO-
pobLIOT MNKM OH coBeplMT
BLIHY>XAEHHYIO MOCanKy, APY-
rol camorner AONMeH CEecTb
psnom u zabpatb k cebe Ha

GopT 3KuMax, He OCTAHABNM-
BasCb HM Nepefn KaKMm puc-
KOM.

— A Kak xe nocCrtynarth,
ecnu Ha BLINeT oOTNpaBATCA
TONeKO ABa camonetal —
crnpocun OAMH W3  NeTumn-
kos. — Bepab capswascs Ha
BLIPYUKY  MAallKMHA  MOXeT
B38Th Ha BOPT TONBKO OAHO-
ro uenceeka. Koro e wu3
ABYX — netuMKa unu Habnio-
partens?

M BoT 3peck npomsoWno
TO, O Uem s He MOry BCNOM-
HuTe 6Gea BONHEHus AaWe
ceiiuac. MopHsancs Kommccap
otpsaa Cepreii  KypHwkos M
CKa3an, uYTo HH O KAKOM Bbi-
6ope 3AeCb He MOMeT MATH
peum, a AomkHO GuiTy TeEp-
AOE, MNPHHATOE KOMMYHWCTa-
mu pewenne. Ol ckasan,
uTo neTuMKM OTpSMIAa, CTaB-
wme Ha ctopoHy CoBeTckoi
BRAcCTH M 3alyMuialolive ee
C opy}uem B pyKax, OnbIT-
Hble M MCKYcHule, cnocob-
Hule obyumts B Oyaylwem
COTHM MONOABLIX KOMMYHM-
CTOB-NETYMKOB, TNpencTasns-
IOT B Hactoswyee BpPemMs ANs
rocyfapcTea OrpOMHYHO LL€H-
Hocte. [oatoMy  Hukakux
coMHeHMH, HuKkakoro seibopa
6t He AomkHo. CeBLumi
Ha nOMOLWE camonetr Aon-
weH 6pate Ha ©Gopr nert-
uMKa,

— $ e cam, — 3aKoHumun
kommccap, — 6yay nertate ¢
samu Habniopatenem M, ecnu
npoM3oNAeT HecuacTbe, MH-
BLIM B pPYKM Kaszakam He
Ramcs.

To we camoe cCKaszanu M
apyrme Hawwm Habnoparenm-
KOMMYHMCTbL...

Mepsiit pazseaLIBaTentHLIA
rnonetr ¢ NoOcCagKod B TNy
spara 6bno Bce-Taku pelleHo
COBEPLIMTL HAa ORHOM CaMO-
nere. Cranu TsHyTb wpebuii.
OH, Ha 33BMCTL MHe, AOCTan-
ca lepacumory. Opgnako Ha
cnefywowmii  A€Hb  BLISCHU-
nocs, uro camoner [lepacu-
moBa HeucnpaseH. [losenock
Bce-Taku netets mHe. Ho u
FepacumoBy Tome: OH, cusio-
wmh, nopbexan kKo MHe, KOr-
R@ A YWe CaAMNCcs B camo-
ner, W NPOTAHYN NMCbMEHHO®
pacnopsakenme Bparoniobo-
BA — TOT Pa3peLlun emy NoA-

HATLCA B BO3AYX BMeCTe CO
MHOW — HabnioaaTenem.

Buino 6GesserpenHo. Buau-
MOCTL xopowas. Beicora —
600 m. MNponetee nonuaca w
HHuero He obHapymmB, 5 pe-
WKMN cAenatk NOCaaKy PAAOM
CO CTaAOM OBeL, OKONO KO-
TOPOrc Mbl  YBMAENM ABYX
nactyxos. Epsa camoner oc-
TaHoeBuncs, kak [Fepacumos
BLICKOUMN, CXBATMA camonel
3a KPLINO M NOMOr MHe pas-
BEPHYTbL ero B obparHyio cTo-
poHy, uTobbl MBI Mornu, ec-
nu noHapoburcs, HemepneH-
HO B3neTeTb No cBOeMy cne-
AY. 3artem, BLIHYB M3 camo-
nera kapabuH, OH Hanpasuncs
K nactyxam, a s ocrancs B
Mmawure, nopaepmmsas pabo-
TY MoTtopa Ha mansix obopo-
Tax. Ckopo Fepacumos sep-
Hyncs 4 coobwmn, uto pBa
AHA Ha3ap 3feck NpPoxQAMNo
MHOTO BOMCK C NYLKaMK H
6poHeBHKamm.

Mel Banetenu m B3asnu Kypc
B HanpaBneHuM MX ABMIKEHMS,
HO Huyero He Hawnwu. CHosa
NocapKa, NoTom elye OAHQ,
Ha 3TOT pas B oueHb ONACHOM
o6cranoske. Bokpyr 6uinm ka-
3aubM  OTPAALI M pa3besfbl,
MBI CAAMNMCE NOYTH HA BUAY
y Hux. OnsaTe KOpOTKMI pas-
roBop € nactyxamu — s Noa-
PYNMN K CaMOMY CTapy, 4To-
6ui  TepacumoBy He nph-
WNOCL AANeKo OTXOAMTL OT
camonera. Ha 3stor pas oH,
He CKasaB HM CNoBa, BCKOUMN
B KabuHy M nokasan pykoi
HanpasneHue,

MuHYT uepes pecsTe Mel
YBHMAENM PpPacTAHYBLIYIOCA Ha
5-—6 KM KONOHHY HeNpUATEeNL-
ckux obozos. Brepeam no
[OpOre ABMranack Lenas AW-
BM3MA B HECKOMLKO ThicAY
cabens. 3apaHwe Grino BuI-
nonHeHo: oBHapy»eHul Kpyn-
Hble CMNLl NpoTuBHMKa. Kak
NOTOM MOATBEPAMNM AaHHLIe
eLe OAHOro passeAbiBaTeNb-
HOTO ronera, B 3TOM paioHe
CKOHLEHTpMpOBancs BecL
kopnyc MamoHrtoBa.

B so3pnyx nopHsnmcs BCE
UCNpaBHLIE MAaLLMHLI HaLLero
otpspa. Bce 6ombrl, kKoto-
pbie Mbl  CMOrNM B3ATb HA
6opr, 6binu cbpolueHu Ha
NPOTHBHMKA M TOUHO HAKPLINK
uens.
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Gyner pocTaBnATbCA GantuiA-
cHan pbiba no TpyGonpoBo-
Ay pnvHom 300 M. Heobbiu-
HOoe «nyTewecTBHe» pbibbl
6yner paureca 5 uac. (FAP).

lesywxa Ha doTorpa-
v pOgepMUT B pPYHax cpe-
NaHHYW M3 ¢onbru... Gata-
perwo oTonneHnA. MetTannwuue-
cHan c¢honbra ¢ ofgHo#H cTopo-
Hbl MOKPbLITA MNEHHOM 3IMNOK-
CHOHOM cMoNbl, & C APYroH —
nnacrmaccok. YHepes dhonery
NPONycHAaT TOHK, M OHA, Ha-

rpeBancb, cnyXuT OGavapeeH
oTonneHuAn. TaHyrw OGarvaperw
npocTto NPUKNEeHBaloT H
creHe.

-
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BbINYLEHHbIH B AHI-
MM, HeDOGblueH: B HeM Haxo-
AMTCA ABYXTAKTHbIH faBWra-
Tenb mouwHocCcTelo 24 n. c.
B cnyvae HopaGnexpylueHWA
proK3aK (Bec ero 16 Hr) Hape-
BAKT 3a CMMHY WM BHAKYalOT

ABHrarelb. CHOpOCTL ero
BABoe TMpeBbillaeT CHOPOCTb
nyuqwero niosua cTHnem
«Hponb». 3anaca TonnWBa
XBAaTHT Ha nonropa 4aca
ABHMEHHA.
L]
‘ .
\
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Oxazanocs, 41O CBOMM
apomMaTom oH of6A3aH rnas-
Hbim o6pa3om BeLjecTBy, Ho-
TOpOe HOCHT HazpauHe «1, 4,
3, 6-TeTparmgpo-2-aueTonMpu-
IMH», Ha Bozgyxe OHO Heyc-
ToH4muBo, ¥ xne6 ObICTpo Te-
pPAeT MPHMATHLIH 3anax. Ame-
PHHAHCHMKE YyueHble Hayum-
NUCE  CHHTE3HWpoBaThk BecbMa
YCTOMUMBbIE npou3BogHbIE
IToro BetyecrBa. OGpbizruBan
UMH depcTBbIH xneb, MoMHO
nonyunTL TAHOH apomar,
c€noBHo xne6 TOnbHO UTO BbI-
HYNH M3 neuywm.

Ha 6000 aGo-
HeHTOB  nocrtpoeHa B LliBe-
ymuu. PabGotaer oOHa Gonee
HapgemHo, yem pObiuHbIe,
GvicTpee coeguHAeT abGDHeH-
ToB ¥4 Tpebyer meHblue 06-
crysuBaroiero nepcoHana.
Hpome TOro, oHa moXerT,
Hanpumep, ABTOMaTHUYECHH
SyauTe aboHeHTa, coobulaThb,
yto oceoSoguncCA paHee 3a-
HATbIH HOMEpP, M T. nN.

T

B8 HayuHo-Mc-
CNefoBaTENbCHOM  HMHCTHUTYTE
xonoguneHoro obopyRoBaHMA
B MargeSypre (IiP) paszpa-
G6otaH cnoco® oOXNaXAeHuA
oBotyei H ¢PYKTOB € no-
MOLBLI mHaKoro azora. Pedy-
pHMepaTop p[eHcTByeT cre-
aywwum obpazom. TepmocTa-
TOM OTHPbLIBAETCA  MarHWT-
HbIH BEHTHIIb, U Ha NPORYHKTb!
pa3bpbiarMBaeTcA wmg-
HMH a307. A30T BbiTeCHAeT
BO3QYyX, a CNefoBaTeNbHO, H
Hucnopopg, Onarogapa uemy
zamenniAeTcA  gbiXxaHwe OBO-
weHd M GPYHTOB M HX pas-
noxeHwe. TanoH cnoco6 Ox-
nNamaeHMa  coBeplieHHO  He
BMHMAET Ha 3amax M BHYC OX-
namjaeMbiXx nNPOAYKTOB.

— pewmMnM apxurTex-
Topbl monbCHOro ropoga Tap-
HYBE W CNpoOeHTHPDBANH pAhbi-
moBYyK TPYO6Y BbicoToH 150 M.
Ona 6yger «o6CNyHMHBaTL»
cpa3y ueTbipe nNPEANPHATHA.

CamblH BHIpa3MTesNibHbIA 3HaK
ynuuMoro p[BHUMEMMA — pac-
HpaweHHoe LWocce. TaKk cumn-
Taror 8 CLUA. B6nu3m onac-
HbIX nepexpecTKOB 3nechb
npHAAKT fopore  HPAcHbLIA
uBeT, TaM, rge Hago oOrpaHu-
UMTb CHOPOCTb [BMMEHWA, —
OpaHMeBoO-HenTbld, Ha TPYA-
HbIX yYacTHax — RpocTo
MenThiH, a y LUKon, rae BCer-
Aa MHoro nelwlexofoB, — ro-
nyGon. Horga CHOpPOCTL p[BH-
HEHWA He OrpaHMUMBAETCA —
acdanbT 3eneHbiH.

L2EBEC
Bo ®paHk-
dypTe-Ha-Opnepe (FAP) paGo-
TaeT npegnpUATHe, NPOMZBO-
nAwee ypobpeHWA, Chipbem
ANA HOTOPLIX CNYMAT pgpeBec-
Hble oTXofibl. I3TO cbipbe nMo-
cTapnAwT OymamHan Gabpm-
HKa, neconuMnbHbiH 3aBog M
3aBojy npeBecHO-BONOKHHMCTLIX
nnuy. HoMnoct M3 3THX OT-
xonos ocofeHHo noneseH Ta-
KHM HYJibTYpaMm, HaK orypubl
W HapTodens,

Ha 25 TAroBbIX MOACTAHUMAX
NTMHUH CHOPOCTHOH 3MeKTPH-
yecHDH ene3HoM goporu To-
Hango (AnoHHA) YCTaHOBHAM
cneyManvHble npHGopm pgnAa
DOHapYHMeHHA 3eMNeTPACEHHA.
KaH TonbHoO HauMHaKOTCA Ho-

neSaxHuna No4BbI, npHbopb!
OTHNYAT TOH W Noesfga
OCTaHABNHBAKOTCH. Tenepb,

ecnu nocnegyloT TONMUKM MND-
CHIbMee, Y INeHTPHUUHH MEeHb-
Lle WaHCOB COWTH ¢ penb-
COB.

HNH

Hap 3TMm 3agymanKce LWBeH-
uUapckue 4acoBuUlMKK. fleno B
TOM, u4TOo OoHM paspabaTtbiBa-
10T HOBbLIA ukMdepSnar anA
4acoB, Ha HOTOPLIN peLuHnn
BMecTo 12 4YacoBbix pgesleHHH
HaHecTH 24. Nyctb, Mon, Ha-
COBaA CTPenHa 3a cYTHY ofe-
raer umcepbnar oguH pas,
a He pgBa. Torga Y Hasep-
HAKa HMHTO He cnyTaeT feHb
€ HOubIO.

———
-
ot
-
. -
- - -
-~ B ‘
te 7
~ - »



NPHHUECCA OHA3ANACH
DBE3bAHOA! Yuenuwie Muum-
raHcHoro yHUBEpCcUTeTA
{CLUA) B TeueHHe HECHONbHMX
net HccnegoBanH Mymku. Ha
capHochare uapHubl MaKepwu
uwepornucdamm G6bin0  Hanwuca-
HO, 4TO PAAOM NEMHT MYMHA

€e pouepH rnpuHUecChbl
TeMHT. HaxoBo He
yaueBneHWe yueHbix, Horga,
caenaB pPeHTreHOBCHMH CHH-
MOH 3TOH MYMMHH, OHH OGHa-
PYXwunu BMecTo npHHLUecchbl...
o6espAny. lNpuuumHa «nogno-
ra» oOcCTaeTcA 3aragKow.

Moy-
G6bino

YHHHANTbHbIA NONHUMEP
CO3f1aH MEWCHKHM aHageMMHOM
BuxTepne. Monumep npeg-
ctaBnaer cobOH npo3paunylo
Maccy, TBepayl Ha Bo3fyxe,
MO CTAaHOBALYYIOCA MATKOH H
- rM6HoH B Boge. Yepeaz Hee
MOryT NPOXOAHTE HKMcnopog
M yrnekuMcnold ras. Hz Hoeo-
ro nosfMmMepa M3IroToBNAKTCH
cocyabl H  ApPYrHe MCHKYCCT-
BeHHbIE OpraHb!, HOTOpble He
OTTOPralTcA OPraHM3IMoM.

CAM CEBE CBETO®OP
Y1olb1 aBTOMOOHMNL  HOULIO
cnyyaHo He cOHMN npoXome-
ro, hpaHyyscume uiobperare-
nu  npegnaralT NPHULUMWIK-
BaTek Ha OfeMAY MNONOCHI M3
3NACTHUYHOH THAaHM, CHNBHO
oTpamawweid ceer. Hy, a ec-
n¥ HKTOo nozabyaeTr MM none-
HuTcA? Bo u3bGemaHue 3TOro,
CYHMTaeT aBTOpP MaTeHTa, Ywe
ceHuac Hapo cHabmaTe cBe-
TOOTpamMaTenbHbIMH BCTaBHa-
MM BO BpPEeMA H3roToBNeHWA
NeHTLI wnsn, BOPOTHHMKMH,
NoACa, nepu4aTtHH, nopTtdenw,
6OTHHHM, Q[EeTCHWEe HONACKH
M pame... cobaubH OWEHHHHKH.

TYPEOPEAHKTHBHbLIE [ABH-
TATENH HA A3JPOAAPOMAX.
Her, mMbi HMeeM B BHAY He
camMmoneTHble ABHraTenw, a
nsMrarenu, Hovopble 6ygyTt
paccraBneHbl BAONL B3NeTHO-
noCagoY4HbiX RNOMOC Ha HeHOo-
TOPOM PACCTOARHMM OT 3eMNH.
C HX nomolblo HHMEeHEPDb!
npegnaralT paccenBaTtb TY-
maH. CTpyd ropsdyerc rasa,
BbipbiBalolUMecCs M3  conen
ABMraveneM, cpenarwT nonocy
BUMOAMMOH ANA NeT4YMHoB B ca-
MYIO UTO HM Ha ecTb HWeneTt-
Hyw norogy (CLUA).

HOBbIH HCTOYHHH 3IHEP-
THH naobpenn gBa ronnamp-
CKMX YUeHbIX. OH HCHIIIOUH-
TenbHo npocT: nuct OGymarm,
NPOnNHUTaHHbIA cynbtaToM
HallHA W YronbHOHW Mbinblo,
o6KnagbiBalOT C OfHOW CTO-
poHbl npoBogAluen ¢oOnbroH,
C APYroW — cnoem UHHHa.
Bor n BCcA Oarapen.

BONLWUEBHOE»
®paHyysckas ¢mupma «CoBm-
penc»  BbiNyCTHRa  cTeHno,
npo3pa4yHoCTb KOTOporo 3a-
BHCHT OT TEMMepaTypbl M HH-
TEHCHBHOCTH ocBeweHHA.
CTeHNo 3To MMeEEeT MAHCH-
ManbHyK  Mpo3pPayvHoOCTL B
TeMHOTe M MHHHManNbHYI —
Npwn ApHom ocBeujeHuH. C Te-
YeMHeM BpeMeHu OHO He Te-
pAET cBOoMX CBOMCTB.

CAMOE CTAPOE [OEPEBO
B MHPE OBHAPYHEHO na
AMNOHCHOM oOcCTPOBe AHKycuma.
370 Kegp, OKPYMHOCTb HOTO-
poro coctasnaer 16 M. Hc-
cnefoBaB fepeBo C NOMOWbIO
3neHTpPoHHKbIX npubopos, yue-
Hble YCTaHOBHIM, UHTO nMpPH-
MepHbiH BO3pacT 2ITOro nav-
pHapxa pacTHTENnbHMoro MHpa
cocTaBnaetr OHono 7200 nerT.

CTEKNO

=

NEPBbIA B 1HPE NPOHT-
PLIBATENDL ¢ dhotoanekTpon-
HOH CHcTeMOH cbema 3BYHa
Sbin npepnctaBned Ha ToMMiA-
CHOH BbLICTABHE 3INEHTPOHHOroO
o6opyRoBaHHA 1968 ropa.
NMpHHRHN peAcTBMA ero He-
cnomeH: HoneGaHMA Mrnbl Ue-
pe3 npo3payHbli 3KHpaH ne-
penawTCca Ha CBEeTOBOH
3KpaH, rge cHHUMarKwTca ¢GoTo-
TPaH3ncTOpoM M npeobpa3y-
IOTCA B 3NEHTPOHHLIE CHMIrHa-
nol. OcHoBHoe npexumyLye-
CTBO 3ITOH CHUCTEMbl COCTOMT
B TOM, HTO Macca nogBHM-
HbIX JacTeM (KOHYMK MWIrnabl,
PbIYAMOK, 3KpPaH) upe3aBbluai-
HO Mana — pAonM rpamma.
Apyrue npeMMytiyectBa —
SonbWOH AWMANAa30H BOCMPOH3-
BOAMMbIX YacvtoT (20—
40 000 ruy), BbICOKAR UYBCTBM-

TenbHOCTb, OuEHb HUIKHMA
Ho3thdbULMeHT HCHaAMEHMH
(0,4%!).

CAMORET CAAQHTCA BE3
BEPbI3T  AmepuHaHcHHe cne-
UMANHUCTBI CHHMTAKT, 4yTOo
B3N€THO-MOCafo4Hble nonochl
Ha a’lpofpoMax He [ONMHbLI
6T rnagummu. Ecnm wpeT
AoMAb, To Opbi3rk, neTAtlne
M3-NOg Konec npH3eMnuBLUIe-
roca camoneTa, co3parwT
ahderT rugponfiaHMpPoOBaHHA,
yTOo yBenuunBaeT HNUHY
npofera M yxygllaer yrnpas-
nAaemocTe camonetra (hoTo
cneBa). HCNbiITaHKA nNoKasa-
N4, 4TO ecnu nonocy caenartb
pebpncTon (Npope3aTh B He#
HaHaBKH rnyGHHOH M WHPH-
HOH no 6 mMmM), To camoneT ca-
AUTCA Ha MOHKPYIO [OPOMHY,

HaHK Ha Ccyxyio hoTO
cnpasa).
L5as avas b

Bemtmagy
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MOJIEJIMPOBAHHE

PacckasbiBaeT naypear
JleHHWHCKOH TIpEMHM  JIOKTOP
TeXHu4eckKHMX Hayk B. Bemu-
KOB:

«Illen 1953 ron. Ha Boure,
oKoJio  JKHMryJeBcKHX  rop,
CTPOHTEJH NPHCTYNMAH K CO-
OpYKEHHIO T[HTaHTCKOH Iui-
PO3NEKTpOCTaHIMM,  HOCALLEH
cefivac uma B. M. JlenuHa.

CospaHue BHEpBHE B MHpE
CTONb MOLIHEIX THApOreHepa-
TOPOB, paGoTaroLuX Ha
JanbHue  JIMHHM CBEPXBBICO-
Koro HanpsixkeHus, notpe6o-

pajo W pa3paboTkH Kauye-
CTBEHHO HOBHIX  yNpaBJisiio-
IIHX M 3alUTHBIX perynfito-
poB.

B 1954 romy nATbL BapuaH-
TOB OMNKITHBIX 00pasuoB Ta-

FEbYA K

KHX PperyJsaTopoB OblJiM  CO-
sjaupl. Ho rpe MX HCMBITHI-
patb? KakHM o006pa3om Bhifi-
BuTh  ontuvasplibiu?  Ilpu
BCECTOPOHIHX HCIBITAHHAX
Heo6XOMMMO BOCTIPOH3BOJMTH
npegensHble, TO ecTh aBapuil-
nble, pexumbl. A aBapus B

IHEprocucTeMe — 37O 3a-
CTHLIBUIME CTaHKH, MNoracume
MapTeHbl, TeMHLIE OKHA XH-
JBIX JOMOB.

Brixog 6wl oguH — cO-
34aTb MCKYCCTBEHHYIO 3HEp-
rocucteMy, B KOTOpoOii  BCe

HIITEpECYIOLILHE

311ePreTHKOB

Uccnenoranne ¢uanyeckux siBieuudi W mpo-
HeccoB Ha Mojensix. Moneis — YCJIOBHBIH

o6pa3
T. I.).

npoueccs NpoTeKaaum 6bl TOY-
HO TaK e, Kak H B OyAy-
weil 3Heprocucreme. Takas
JHEpProcHcTeMa, BepHee ee
MHHHATIOpHAR MOJieJb, H Obl-
Ja moctpoeHa B MOCKOBCKOM
3HEPreTHYECKOM HHCTHTYTE...»

Ho ne o6ssatenbHo cTPO-
HTb CKPYTIyJIe3HO TOYHYIO
BENIECTBEHHYIO MOIeJib 3Hep-
rocuctembl, cobuparb ee H3
TeX K€ MaTepuajoB M JeTa-
nell, yto u o6paseu. MoxHo
NOCTYNUTHL TIPOILE, OTGPOCHTD
BelLlecTBEHHOE Nonobue, clle-
Jatb MoOeJbp He B BHIE
YMEHBIIEHHOTO  BEIIECTBEHHO-
ro aHajora, a B BHAE 3JEK-

TpUYecKoi LeTH. Takas
ens — cBoeoOpa3sHbie MO-
penupyiomne  Becel. M pas

«B3BelIHBAHHS» MaTemMaTHye-
cKOf Mopequ cambiMM YnoG-
HbIMH <«BecaMu» Kak pa3 H
0Ka3anoch 3JEKTPHYECTBO.
DeKTPpHYECKHE MOJeNH
CTPOSIT M3 €MKOCTed, CONpo-
THBJEHHH M MHAYKTHBHOCTEH.
Hanpumep, K lend NOJBOAAT
TOKH, TIPONOPLHOHANBHBEIE HAa-
rpyskam Ha KOHCTPYKLHIO
MOCTa, B Yy3Jax UeNH H3Me-
PAIOT HanpsiXeHwsl, Npomnop-
uMoHaJbHbIe pedbopmauram
tdepm. M He Hyx#o Jpaxe
pewaTth CHCTEMbl YpaBHelMH,
B KOTOPHX 3TH Je(opMauHu

(u306parkenne,

cXxemd, ONHCAHHe H

BHIpaKeHkl HEH3BECTHBIMH.
Hamepenue BMECTO  pacue-
Ta — HACKOJBKO Mpolle u
6nictpee!
Kak xe pa6oTaloT 3JIeKTpo-
MOZEJUpYIOLIHe  YCTAHOBKM?
Hausem ¢ mnpoctoro mpH-

mepa. Hccnepyem  Hampsixe-
HMe B cTajbHOl  Oalsike, Ha-
rpyKeHHOH NOJbe€MHEIM

kpatnom. Ilpexnae Bcero reo-
METPUYECKM BHIPA3uM  NONO-

6ue Galnku M €e 3JeKTpHYe-
CKOH MOJIEJIH.
Hns 3tolt  uenu cayxar

«3neKTpHYECKHE KYOHKHY, KO-
TOpbE CNELHAJHCTH  Hasbl-
BAIOT MarasiHaMu CONPOTHB-
nexuit. C nomoweio  «KyCH-
KOB» MOXHO OOpHCOBATH JIIO-
6bie GUrype: TCNO MNOTHHLL

YIbEPLIE (VKA

60pT KaHana,
Gunbl, KpbUIO
peJikC...
Kaxapifi u3 3ITHX
TpHYeCKHX KyOHMKOB»  npel-
craBaseT co060i  11€CKOJIBKO
KaTyleK TPOBOJIOKH H KOH-
JIEHCATOPOB, HMEKIIHX OLHO
oflilee MecTo  COeIMHEHMS.
HyxHBlI KOHTYpP BeleTcs Mo
MeCcTaM COEJHHEHHH BHYTPH
«kybuKay — no Tak Ha3bBa-
eMEIM y3J10BHIM TOYKaM.
K uuMM nogknioyamoT — HCTOY-
HMKH  TOKa, BHI3bIBAlOILME
pasuuulinic  SIBJEHHA B €Ky-

Jonactb Typ-
camonera,

«3JICK-




6uxkax». Takum  o6pasom
3JIEKTPHYECTBO, AeiCTBYIOLIee
Ha KaxJblii «KyOHK» MO#eJH
yepes €ro  ysJjoOBYIO TOYKY,
3aMEHfIeT M BOLY, M HCTOY-
HHK Tenja, M MeXaHHYecKue
YCHJIHS, CJIOBOM, OHO — Ta
JleHcTBYIOIlas cpella, B KO-
TOPOH HaxOAMTCS H3yyaeMasn
uHarypa, obpaseu.

Ho wyto wHapo cpeyaTh,
4To6bl 3TH  «3J€KTPHYECKHE
KYOMKH» CJIOXKHJIHCh B (HTY-
pbl, COOTBETCTBYIOLIME TILJO-
THHaM, JetajaM TypOHH H
Tak pasee? Hapo 3tu coopy-
JKEHHSl WJIH YacTH MAaIUHH TO-
X¥e pa3buth Ha  <KyOMKH»
TaK, 4TOoGhl KaXKAOMY ofpe-
JlelleHHOMY ~ pasMepy HccJie-
AyemMoro o6beKTa COOTBETCT-
BOBAJIO ONpEAeJIeHHOE YHCJIO
«37IEKTPHYECKHX KYGHKOBY.

Tenepe BepHemcsi K pacye-
TamM Hauwell Gaaxku. [lo wep-
TEXY Mbl H3 «3JIEKTPHYECKHX

Ky6HKOB»  cKnajgblBacM  ev
reoMeTpuyeckoe nopgobue
NpPOX3BOAKMM H3Mepenue. Jan
3TOTO HE HYXHbl  CJIOXKHLIE
NepeKkJIIOYEHHs,  COeJIMHEHHS
KOHUOB  OJHOro  «KybuKa»
c apyrum. Macca <«3neKTpu-
Yeckux KyOHKOB» pacnoJja-
raeTtc TaK, 4YTO <BHIpe3a-
HHe» J06Go#t Gurypel npous-
BOOHMTCA MFHOBEHHO -— mpo-
cTO obBogATCA KOHTYpHI
u3y4aemMoro oObeKTa IMIHYpOM
HA ycTaHoBKke ¢ Habopom
«3JIEKTPHYECKHX KYOHKOBY.
YuHBepcaJbHasi 3JIEKTpHYE-

cKasl MOJeJb obnanaer
cBOHCTBOM NPOHUKATH H
B rybe pmeranu. Kak Ham

y3HaTh, YTO MPOMCXOOMT B
usyyaemoni 6anKe Ha rnyGu-
e 10 cm? Cpenaem <«amp-
Ky» B 3JIEKTPHYECKOH MOJe-
Ju. Mbl  MoxeM JenaTh Ha
Hefl «IbIPKH», KaKHe TOJBKO
HaM 3abaaropaccyHTCA.
B cooTtBetcTBylOIEM  MmecTe
MOJEJIH MpOCTO  BHIKJIOYaeM
onpeneseHHOe 4YHCJIO <«Ky6u-
KoB». Tak wu o6pasyercs
TpeGyeMasi  <«inipa». B wueir
MOXHO paesnate no6ble u3Me-

penusi, M onu Gyayr naBaTb
TOYHBHI OTBET Ha TO, KaKHe
AIBJIEHUs MPOMCXOAST BHYTDH
Heenenyemoft  6anku.  UrtoOwl
NPOHUKHYTb KaK YrOAHO Tay-
60KO B «paHy», HaHECEHHYIO
3NEKTPHYECKOR MOJAenH, Ty-
Ja JOCTATOMHO TOAKNIOYHTD
NpOBOJ.

Hccnenys HanpsXeHHe
Gankv, wmu pa6Goraem Ha
371eKTPOMOJIENH, KOTOpYIO
Ha3bBalOT  3JIEKTPOHHTErpa-
TopoM. C MOMOILEIO 3JIeKTpH-
YyecTBAa OHa <«pEIIaeT» — HH-
TErpUpPYeT — CJAOXKHHEE aug-
¢depeHnHaNBHEIE  ypaBHEHNS,
ypaBHEHHS,  YJAaBJHBaIOI{He
maJjiefillue H3MEHEeHHs, KOTO-
pbie  TIPOMCXOASIT B  MeJb-
yafiilie OTpPe3KH BpEMEHH.

HuTerpatop — onMH U3 TH-
NOB  3JIEKTPMYECKHX MOLEJIH-
PYIOIIHX YCTAaHOBOK Mellpe-
pHiBHOro pneiicteus. Hx eme
Ha3bIBAIOT AHAJIOTOBEIMH.

Be,  koneuso, o6Gpartuin
BHHMaHHe, YTO MOJEJMPYIO-
e MammHel  paboTalT co-
BEPILEHHO Ha ApPYroM MNpHH-
I[HNEe, YeM MaulMHBl LHQpO-
Bhie. B onHoit cnenmasbHol
KHHXKKE MO  MOJEJIMPOBAHHIO
NPHBOIAMTCS OYeHb OOpasHbIi
H JOXONYMBHI mpuMep pa-
6oTbl Tako#t mawmHb. OkKa-
3bIBaeTCA, MOPTHOH, KOTOpHIK
CHUMAeT CAHTHMETPOM MEpPKY,

usMepsasi  urypy 4YeJsoBeka
B HECKOJIbLKHX  XapaKTePHBIX
Mectax, JencTByeT 4UCTO

uupoBEIMM MeTOlamu. A ca-
NOXHHK, OGPHCOBLIBAst KOH-
rypul cTynHu Ha Oymare, no-
CTyNaeT MNoO  aHaJlorOBOMY
NPHHUMAY — CAMOXHHK U3-
MepsieT IJIABHO, HENpPEepHIBHO.
Tak xe pa6oTaeT H aHaJOro-
Basl MauMHA: MJaBHBIM u3-
MEHEHHSIM YHCeJl COOTBETCT-
BYIOT MnaBHHE H3MEHEHHSN
anaJioropol ¢usmyeckoit Be-
JIHYHHEL.

Martemaruyeckass  mojenb
NOMOTaeT  YenoBeKY cTaTh
BJI4CTEJIMHOM HaJl BpeMeHeM.

B. NEHENIHC

Co cmoaa

—— uccaedobameas

@ Hzo6petatrear B. B.
Acanos CKOHCTPYHPOBA&JI
MHHHATIOPHYI0 CeAJNKY JJIA
ceMaH pepeBbeB. CesIKy
yxpenaalTr Ha GeEsonnie
«J/Ipyx6a». BuGpanmsa, Bo3-
HHKaomas Bo Bpems paGo-
TH «Jlpy#GEI», paBHOMepHO
BRITPAXHBAeT CeMeHa Ha
semino. Ilapalomme HA HHAX
ONHJIKH, pa3jarascek, cHa6-
KAOT POCTKH NHTATEJILHEI-
MH BemiectBamu. CJoOBOM,
nmecopy6 6e3 BCAKOTO TPyAa
CTARHOBHTCH €Iie H JIeCOBO-
BOM.

HayuHble COTPYOHHKH
ITHHHropocymenne cymenn
NpencKas’aTh ONOJ3eHbL HAE
Kapbepax Hukonoabckoro
mapranneBoro Gacceiina 3a
11 pgHel pno ero mHava’ua,
Ben» mopoja me cpa3sy CpEl-
BaeTcAd ¢ MeCT& — CHARYAJNA
OHA TepHeT YCTOHYHBOCTH,
B HeHl NOABAAIOTCH TPeIIH-
HEl H MHKPOTpPemIHHEL. A HX
NPACYTCTBHE MOYKHO oO6GHA-
PYXHTH C YIOMOIIBIO BJIEK-
TPHYECKOr0 30HAMPOBAHHSA:
yem Goxblle TpeIIHH, TEM
BEIIIE CONPOTHRJIGHHEe IOPO-
KBl NOPONYyCKaeMOMYy vepe3
Hee Tory. IlpaBna, nabmoga-
TeXAM HY’KHO BCe BpeMA
GBITE HaveKy: pJHeu wepes
NATH TPEIIHHHI 3aNOJHANT-
¢ BOOOH, CIKHMAIOTCH, H

COTIPOTHBJIEHHE YMeHb-
miaercs.
@ Penent «cyxoro mo-

POKEHOr0» IPHTOTOEBHJH BO
BHHH xomommasHOH mnpo-
MBIILIEHHOCTH (Mockga).
Monokxo co cIMBKaMH, caxa-
POM H NpUdHMH BEYCHBIMH
xo6GaBpkaMu BEICYIIHBAIOT HA
3aBO® H DACCRIIAIOT B Ta-
KOM BHJe B Kadhe H Marasm-
HEl. 3Kech cMech pa3fas-
JIAIOT BOMOH, pPasMeITABAIOT
H 3aJABalOT Bo dpH3ep.
Ymxe wepes 10 mMun. aTa
PaACTOPONHAA MAINTHHA, ¢ BH-
Iy NOXOKasn Aa aBTOMAT AaA
nponaskfd Tra3HpOBAHHOH BO-
Ael, HAYHET BHIAABATL Ba-
denbHEIe CTAKAHYAKH C MO-
POKEHBIM.
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A HAOBOPOT?

Erponeiina o3afauut apabGckas KHHra — KOpPewWIOK HaXo-
JMTCA Yy uee He cnesa, a cnpasa. Ho, B cymHocTH, B 3TOM
HET HHyero cTpauHoro. Tpaauuuu, nUpPUBLIYKH u o6ubiyau
Y pa3HbX HapoOAOB CBOM M 4acTO He COBMAAalT. A BOT
B TeXHHKe, PAa3BHTHEM KOTOPOH NpaBMT Bceobmas wuele-
coo6pa3nocTb, Takue Clyuyau, Ka3anoch G6bi, COBEPLIEHHO
HCKJIoYeHb. OnHako He GyaeM CHEWHTh C BLIBOJAOM...

CraBs nnacTHHKY Ha AuCK paauonbl MAM natedoHa, Bbl
NPUBBLIYHBIM KECTOM TMNOABOAMTE aAanTep K KpaewKy uep-
HOTO Kpyra. 3HaeTe JM Bbl, YTO HA NEPBBIX rPaMMOGONHBLIX
MNACTHHKAX 3BYKOBAs AOPOKKA HAyHHANaCh B LEHTpe IHUC-
Ka M pacKpyyuBajach K Kpasam?

OtnnuntensHas 0coGEHHOCTH COBPEMEHHOrO0 CKOPOCTHOIO
CaMoJieTa — OTKHHYTBHlE Ha3aJ CTPENOBMJIHbLIE KpbiJbA.
Ho packpoiiTe Ha cloBe €CTPENOBMAHOCTBY TEXHHYECKHI
cnosaps. Tam psaoM co 3HAKOMOH KAPTHHKOI BH YBMIH-
Te CTpauHylo, Toytu (GaHTACTHYECKYI0 CXeMy caMoJiera,
Y KOTOporo Kphlnbfi BoiGpowenn Bnepea. Takue camonern
CTPOHNKCH Ha 3ape PeakTHBHON aBHUALMH.

BoabmMem npumep 0O6biAeHHDIIL.

Bo BpemMsi pacKonok apxeonoru HALMM AHKOBHHHBI HMH-
CTPYMEHT: ABAa HOXa obpameHbl Apyr K Apyry Je3Bus-
MM, a CTajibuble YepPeHKH CHBaloTCH, 06pa3ys ynpyroe no-
NYKONbUO-NIPYKHHY. 3TO aApeBuHe HOXuulUbL. KTo 3Haer
NpaBHIO pblyara, NOHWMET, B uyeéM KPOETCA HX OCHOB-
HOH HENOCTATOK: Pemyliue KPOMKH HAXOA~TCH Ha GoJbiieM
pPACCTORHMM OT OCH, YeM 3aXBaThl, M pe3aTh HMH 4YPE3Bbl-
qaiino TpyaHo. [lpowsnu ronbl, noka HeBeXOMOMY CMeKa-
JIICTOMY MacTepy NPHMUIA B rOJIOBY MBICIb PACMNONONHUTH
HOXH M 3aXBaThl MO pasHble cTOpPoHW ocu. [lonyuwics
4pe3BLIYAiHO YHOGHBII MHCTPYMEHT, KOTOPHIM Mbl MOJb-
3yemMcs 10 CHX Mop.

Bot Tak cooGpamenns ueaecooGpasHOCTH B TEXHHKe MO-
6yX1al0T 4YacTo cTaBuTL M306peTeHHs «Ma nona», nepeie-
JNLIBATL WX, 3aMeHAs OCHOBHOH NPHMHIMN OGpaTHLIM.

JinAa Hac Ka)kercs BMOJNHE ECTECTBEHHBM, YTO YEJOBEK,
WKeJlan Jnyvule OCBeTHTH AOPOry, MNOJHMMaeT nosbluie a-
Ken win donapp. TloToMy-TO Ha OAHOM M3 MEPBLX TaH-
kos ¢apu GuaM ycTaHOBneHw Ha Gamwuwe. U Tem mue me-
Hee BOAMTEnnL 60eBOil MammHB uyBCTBOBaJ ce6A HeymepeH-
HO, BeJl TaHK MeAJeHHo, pobko. K cuacTeio, KOHCTPYKTOPHL
Aorafanuce, B YyeM NeNO, u nocTaBuaM apu nowuike. Te-
nepb MX KOCOil CBET OTTEHAN MehbYaiiluve AeTanu AOpPOK-
HOro pesnseda.

Bce Gosbwe u Gosbile MOmoGHBIX MNPHMEPOB NOSBNAETCH
B Hallu AHH.

Jlom o6bluHO CTPOST CHM3Y, C MEPBOro sTaxa. A BOT
JIEHHHIPaJICKHe CTPOHTENH pellunu cienats Haobopor: co-
opynunu xapkac GyAyuiero 3fiaHus M C NOMOHWIBIO BEpPTOJE-
Ta CTaJld «HAKNAMLIBATL» CBEPXY 3TaXK 32 STAXKOM.

Besknit 3naer, Kak paGoTaeT nuuyllas MAIMIMHKA: MOJO-
Touek ¢ OykBoil GbICTPHIM YyAapoM mnpuMKuMaer k Gymare
JIEHTY, NPONMTAHHYI0 KPACKOH. «A 4TO, €CJIH HAHOCUTb Kpac-
Ky HM3HYTPH?» — 3aJlyMaJIMCb KOHCTPYKTOPH ONHOH ame-
puKaHCKoOi ¢upmbl. OHM npuroToBuliu Gymary, B KOTOpO§l
COJIEPIKANINCE MMKPOCKOMMYECKHE MNY3hIpbKH ¢ KPAaCKOW.
Ha neil MoxHO neyartats 6€3 JNieHTH W 6e3 KOMHPKH.

Haw neGonbwoit pacckad xorenocs Gbl 3aKNOYHTH CO-
BETOM HAYMHAIOWUM n306peraTensiM: 3aKOHYMB NPOEKT, MO-
CMOTDHTE, 2 HENb3A JIH KOe-yTo CAenath <Hao6opoT»?
He BLIMrpaeT fiM OT 3TOr0 KOHCTPYKuus?
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B npupome wer
npameix pek. [dawme
Ha COBEPLUEHHO rNaA-
KOM paBHMHE nNOTOK
usrubaercs, co Bpe-
meHem uarubml cra-
HOBATCA BCE Kpyue H
pa3matumcrer, Hako-
HeL, peKa npopbiBaer
mx — no 6okam or
HOBOTO, CNPSMIAEHHO-
ro pycna ocrakTcs
HPHMBbIE O3EpHM, CTa-
puubl. Yuensie cospa-
nM  HEMano TeopuH,
nbiTasice  OBBLACHUTD
3TO YAMBUTENLHOE SB-
neHue. Mol He Byaem
M3narate wux 3Aech.
Bcnomnum o apy-
rom — o «pexe», Te-
KyLLel CpeaM MHAKHX
6eperos: Fonbdper-
pume. OxazbiBaercs,
m oH Begert cebs coe-
cemM KaK «CyXonyT-
Has» peka. KaprTa,
CHATAA B pPasnMuHble
MOMEHTHI  BPEMEHH,
NoATBEpPAAET 3TO.



SATHCH
HA  MbUNAIOLER
CTPAHHIE

OTi CHMMKM caenan
HeMEeLKMi MccnenoBa-
tens Jl. E. LWunnep.
Ctpys rasa BbinyCKa-
nacbh M3 TOHKOW Lie-
nH, nogMuranac M
satem «obnyuyanacb»
3ByKaMH  uenoBeue-
CKOro ronoca M My-
3blKanbHbIX  MHCTPY-
MEHTOB O[HOH M TOM
e Bbicothl. Kamabin
3BYK «BbINMCbIBAN» Ha
OrHEHHOW  KCTPaHMY-
Ke» CBOM PHCYHOK.
Yyrtkoe nnama cy-
Meno OoTnuuMTb XO-
pOLLO HaTepTLIM CMbI-
HOK CKpuMku OT Nhno-
X0 Hateptoro. Yue-
HOMY YyAaBanocb pa-
Me HaHuTM pasnmMums
Memay «oTneuyaTHa-
MH» Ha NNameHu, cae-
NaHHBIMKM - TONOCaMMU
paszHeIX noaen.

Ha nepsvix deyx
gomozpadusic Ha
NAAMCHU ss3aANUCA~
not’ seyru A w V. Ha
credyruuxr — 38YJua-
Hue cxpunru ¢ ropo-
WO U NAOTO HAMep-
MM CMHBIHIEOM.
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«MNepuarka — 310 obonouka, obneraowjas pyKy», — fnM-
WeT 3HRHKNoneAMuecHui cnosaps. BoT Tak — KpaTHO M
emuo! Nonpobyite-ka onpepenyrs, KOMY NpMHapneXar
BOT 3TM nepuaTkm!

Kpyxcox u mouka

YTO O3HAYAET ITOT CHM-
Bon g pa3nudHbix  ofna-
CTSX 3HaHMH!
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0. HOSHOPEHKHO

OcofeHHO XOpoOmo Cllbi-
INHTCA 3X0 B ropax — OT-
YeTJHBOE, rpoMkxoe. B 3a-
KpPBITBIX IOMELIEHHAX 39XO,
Kak NpaBuslo, Heé BO3HHKA-
er. IlpaBma, W 3Aech 3BYR
MoieT ofpecTH cBoeolGpas-
HOe CONpoBOXKAEeHHE. Bcemo-
MHHTE, Kak 3By4YaT roJjoca
B IIKOJBHOM CIIOpT3alie.
OHH OTAlOTCA HeHCHBbIM,
cnabeim ryiom. Bor apy-
roii, 6oJiee APKHIl NpHMep.
B 1925 rogy Ha OTKpBHITHH
YHHEEPCHTETCKOTO aKTOROrO
3aJla B AMEPHKAHCKOM Io-
pone Jloc-Aupmxenece opa-
TOp OpexpaTH] BBICTYILIE-
HHEe, e€[Ba HAYaB €ro, —
BCjI€[] 3a NEPBHIMH CJIOBa-
MH IOCHBIIAJIHCH MHOTO-
YHclieHHble OTTOJOCKH, 3a-
THXIIHE JHIOb 4epe3 24 ce-
KyHpapl! Peus BBICTymamolfe-
ro ciy¥Bajach B CIJIOIIHOIT
ryi.

INonpoGyem  pa3o6paTn-
cH, 4TO oflero, B 4eM pas-
HHNA MEXAY  ABJCHHEM
«3X0» H HBJIEHHEM, KOTO-
poe Mbl YCIOBHMCH IIOKa
Ha3bIBaTh TIYJKOCTBIO NOMe-
wenna. Ha oTkpriTom BO3-
Ayxe 3BYK OTpaiaeTcs OT
Jileca, rop, 3gaHHi. Ecam
3TOT 3BYK, OTPa3HBIUHCE,
BO3BpalllaeTcH K MaM ¢ 3a-
no3fanueM Gojee !/, cek.
(50 m/cex) M eciH OH eme
MOCTaTOYHO CHJIEH [JJIA BOC-
NpHATHA Ha CJIyX, MBI
YCJIBIIIMM NOBTOpPEHHE Iep-
BOHaYaJIbHOIO 3BYKa. B ro-
pax 3BYK MOMKET oOTpa-
JKATBCH OT  HECKOJBKHX
npenATCcIBHIi, nopoxnan
HECKOJIBKO  OT3BYKOB, —
OHH NPHXORAT OAHH 3a
APYTHM, OAMH ciabee Apy-
roro. Ilpum 3TOoM Bcerga
MOKHO ONpeAeNHTL Hampa-
BJeHHe, II0 KOTOpPOMY K
HaM IIPHXOJHT OTpaieH-
HBIH 3BYR.

B momelneHHAX BBYK To-
e OTpaxkaeIc® OT CTeH,
noronka, moja. Ho aTux
OTpasieHHii oyeHb MHoro, a
PAacCCTOAHHA MEKAY HCToY-
HHKOM 3BYKA H IpenaTcI-
BHAMH CPaBHHTEJHHO MAJIbI,
TaK, Y70 MBI CJBIUHM He
oTAeJIbHbIE HOBTOpEHHA
NMEepBOHaYaJIbHOTO 3BYKa, a
fecnpepbiBHOE H 3aTyXaro-
mee Inocle3ByuaHHe. IJTo
H eCTh TaK Ha3pIBaeMas pe-
Bep6epanHA — MOCJe3BY-
YalHe, 06GycCJoBJIEHHOE MHO-
TOYHCJIEHHBIMH oOTpaxeHHH-
MH 3BYKOBBIX BOJIH.

Bpemsa, sa xoTopoe HE-
TEHCHBHOCTH 3BYKa YMeEHb-
IaeTCA OT IeprROHaYaJIbHO-
ro YPoBHH [I0 TaKOH cTeme-
HH, KOTJa Mbl He CcHocoGHbI
BOCIIPHHATH €ro Ha CIyX,
Ha3blBaeTCH BpEMEHeM pe-
BepGepanHu.

OueBH/IHO, BpeMs peBep-
GepamHH 3aBHCHT OT KOJIH-
YecTBa OTpasieHHii B ce-
EyHgy H OT TOro, Kak
CHJIBHO TIOTJIOIAETCH 3BYKO-
Bafd OSHEpPrHA NpPH KasKA0M
OTpasieHHH. OITY 3aBHCH-
MOCTb MOKHO IPOCJEIHTH
Ha O@OpHMepax. B xuuoi
KOMHATe, TA€ €CThb MArKag
me6elib, JPANHPOBKH, KOB-
pPbl, CHJIBHO NOTJIOLIAIOLIHE
3BYK, BpemMsa peBepGepamHH
O4YeHb MaJIO — MBI [Jae
He 3ameyaeM  OTpazKeHHHA
3pyka. B Goabliom 3ale,
CTeHBl KOTOPOT0 XOpOLIO
O0TpaxKaloT 3BYK, BpeMHA pe-
Bepbepanue  Beaukxo. KHo-
HEeYHO, BpeMa peBepbGepa-
NHH 33BHCHT H OT CHJBI
nepBoHAYaJILHOTO 3BYKa.
Yro6sl MO#HO ObUIO Cpag-
HHBaTh pasjiHYHbie IIOMe-
IleHHA 10 CTeneHH pereple-
panHH, BBeJE€HO HNOHATHE
<«CTAHAPTHOE BpeMHA peBep-
6epanHH» — MPOMEKYTOK
BpeMeHH, 33 KOTOpbIH 3BY-



KOBasi 3HEPrHs yMeHbIHaeT-
cAd N0 OfHOH MHJJIHOHHOM
CBOeii mepBOHAYANbHOM Be-
JIHIHHEL,

Moxno cnopocHTh: Ka-
KOe BpemMsa peBepGepalHH
npeanoYTHTEIbHee — GOJb-
moe HJIH mMajleHbkoe? Cpas-
HHM 3ByYaHHe peYH H My-
GbIKH B NOMEIeHHAX C
pas3naHYHOM peBep6GepanHeii.
B nomemerHAX, rage Bpems
peBepGepaniH MmMano, pedb
3BYYHT OYeHb 9eTKO, HO
JUIA MY3BIKH SIBHO He XBaTa-
eT «BO3AyXa» — OHa 3BY-
YHUT IJIyX0, cAasJdeHHo. H
Hao60poT, B MOMEN(EHHH C
GonemHM BpeMeHem peBep-
GepanuH  pedYs CTAHOBHTCS
Hepa300pIHBOH, HO My3bIKa
3BYYHT JIerKO, COYHO, Kak
661 NeTHT mo BO3Ayxy. H
JJIA pedH H AJIs1 MY3bIKH Cy-
IeCTBYeT HaHaydmasa (om-
THMAaNbHas) BeJHYHHA Bpe-
MeHH peBepGepanHH, NOpH
KOTOpOH HX 3ByYaHHe Ka-
sKercs HaHOOJlee ecTeCTBeH-
Hpm. Hdass peun — 0,6—
1,0 cex. Heckonbko 60.ib-
me Ui AKa30BOH H pHTMH-
YeCKOH My3BIKH. A B 3aJe,
rAe 3BY9YHT CHMGOHHIeCKAas
My3bIKa, BpeMs peBepGepa-
IHH  JOJUKHO  JOCTHTaTh
ABYX cekyHA. NMnorne my-
SHIKAHTBI YTBEPIKAAOT, €UTO
MY3bIKA HJAEAJBHO 3BYYHT
B  Kononnom 3ane [loma
coro30B B Mockee. 3pech
BpeMa peBepGepamHH coc-
TaBiaAetr 1,7 cex. OObsAcHe-
HHe 3TOro, O9YeBHAHO, CJe-
lyer HCKaTeb B pasmepax
3ajla, B YRAYHOM pAacCHIOJIO-
JKEHHH KOJOHH H JpYrHX
ApXHTEKTYPHBIX 3JIeMEHTORB.

Han6Goabmee Bpems pe-
BepbepanHu CBOHCTBEHHO
OpPraHHoOH MY3BIKE.

B 3HaMeHHTBIX eBponefi-
CkHX cobopax, TakHX, Kak
Munancknii Hian  Keabn-
CKHH, aKkKOpA, B3ATHI Ha
oprase, caelmuTCs 10—
15 cek. HHTepecHo 3ame-
THTb, Y9TO BeJHKHH opra-
uHer  Horann CebGacTbsH
Bax TmaTtensHO y9YHTBIBAJ
aKyCTHYeCKHe cBoOiicTBA
XpaMOB — OM HOHCAN Kaxk-
Jloe CcBOe NpPOH3BefeHHEe JNA
HCHOJIHEHHA B ONpejeNeH-
Hom cofope, H TemMm ero

dyr obbsacHsgeTCs aKyCTH-
KOH TOro HJIH HHOIO Xpama.

Yrober Bpems peBepGe-
panHH JIOCTHIVIO ONTHMAJb-
HOrO 3HAYEHHH, CTEHBI, NO-
TOJIOK, NOJI HOMelleHHs NOA-
BepraioT CcrelHaJbHOH aKy-

cTH9ecKoHi o6pa6GoTke, mo-
KPBIBAIOT CHeNHAJIbHBIMH
MaTepHalNaMH, HMeIOMHMH

Pa3’fHYHYI0 MOrJOIIAIONLYI0
cnoco6HocTe. Tak, HampH-
Mep, KoOBphl, Gapxar, Aapa-
OHPOBKA morjomanTt Goxee
60% mapgalomell Ha  HHX
3BYKOBOii 3HEprHH, Jepe-
BAHHAA o6mmBKa — 107,
OIITYKaTypeHHas cTe-
Ha — 2—59%. H3BecTHYIO
JI0JII0 3BYKOBOi#l BHepIWH MmO-
TJIOIAIOT M CaMH CJayluaTe-
au. ITo3atomy npm pacuere
BpeMeHH peBepGepanHH TO-
r0 HJIH HHOrO 3aJla YYHThI-
BaeTc €ro BMeCTHMOCTb.
Ho u oHa He faeT HcYepnblI-
sajougei XapaKTepHCTHKH
TOTO BJMAHHA, KOTOpOe OKa-
3bIBAKOT 3pHTENH HAa aKyc-
THKY 3alla. Hanpumep, coe-
IHAJHCTBI YTBepHKAAIOT, ITO
B XIX Bere akyctHka BoJb-
moro 3aina NMockosckoi
KOHcepBaTOpHH Oblla Jy9-
e, dvem cefgac. [leso B
TOM, 9TO TOrAa B mMojie ObI-
JH OBIHbIE H JJTHHHBIE
JKEHCKHEe ILIaThs.

B opmoii u3 cTymuit Moc-
KOBCKOIO AOMAa 3BYKO3allH-
CH YCTaHOBJEHHl MOBOPOT-
Hble KOJIOHHBI, HOBEpXHOCTb
KOTOpPBIX € OJIHOH CTOPOHBI
NOKpHITa  3BYKOHOIVION[AIO-
IHM MaTepHalioM, ¢ Apy-
rofi — orpa:xkaromum. Ilo-
BOpaYHBAsA KOJOHHBI, MOK-
HO MeHATb peBepbepanHio:
KOrJla 3BYKOHNOIJION{AION(HEe
NOBEPXHOCTH KOJIOHH MOBEp-
HYTBI K HEHTpY HOMeIeHH,
BpemMsa pepepGepamun Han-
MeHbllee, KOIJla MOBEpPHYTHI
OTPaXKawU[HMH NOBEPXHOC-
TAMH — HaHGoJbluee.

...Heflapoo ma Mockos-
CKOM TeJIeleHTpe CTaBHJICA
«®Payct» Iére. ITo mpican
pe:xxHccepa ronoca Medmc-
TOoheNIA H aHresa MOJHKHBI
ObIH  3By9aTh Kak Obl ¢
Hebec: ryiko, pacKaTHCTO.
310 HamepeHnHe Ge3 Tpyaa
yaanock OpeTBOPHT B
KH3Hb  Giarojiapsi cOBpe-

MeHHOH TexHHKe. Peub
HAEeT, KOHEYHO, He O MNO['b-
eMHHKe, KOTOpPbIil JOCTaBHJI
apTHCTOB NOJl MOTOJOK CTY-
JHH  3BykosanucH. I'osoca
aKTepoR 3alHCAJH Ha Mar-
HHTHYI0 IJIeHKy, a 3aTeM
<«OpOOyCTHJIH» ee dJepe3 pe-
BepbepaTrop -—  ammapar
AN cO3jaHHA HCKYCCTBeH-
HOH peBepGepanHH.

BoT elfe oAHa HeJerKas
npoGieMa, paspelleHHas ¢
mOMOLIB}X) anmapaToB HC-
KyCCTBeHHOH peBep6epa-
IHH. IlpencraBbTe cebe
spuTenbHbl 3al1 Kpemnes-
ckoro JIsopna cbesfoB. [le-

CATKM METPOR  OTAEJNHIOT
ClleHy OT MOCJE[HHX PpS/iOB
3ala — 3BYK OPHXOQHT

cioja ¢ 6GonpOIHM 3amo3fia-
HueM H 3aTyxaHHem. Kak
HCOpaBHTH 3TOT HeJocTa-
T0K? IlocTaBHTH B 3aje J0-
NOJIHHTeIbHbIe T'POMKOIOBO-
purenn? Ho Beap mo6Gor
3BYK, HOpOH3HeCEHHbIH Ha
cuene, OGyner BocmpoH3Be-
leH HMH MrHOBEHHO; BOC-
NpOH3BeIeHHBIH 3BYK, CMe-
INABIMIHCHh € 3al03/1aBLIHM,
OpHIETEeBIIHM K 3pHTeNIo
n0 BO3AYXY, JHINB YXYAIMHT
BocnpuaTHe. Het, peaib-
HbIH BBIXOA H3 MOJOKEeHHHA
He TaKoOB.

Becy 3an pa36HBalT Ha
HECKOJIBKO 30H O3BY4YHBa-
uusa. Kaxnasa rpynma rpom-
KOIOBOpHTeNel, mpepHasHa-
9eHHasg JAJA O3BY9YHBaHHA
ompefelleHHOH  30HBI, DOJ-
KJII0YaeTcs K Onpe/iesIeHHOo-
My YCHIHTeNM0. 3BYK  OT
MHEpOthOHA, YCTaHOBJIEHHO-
ro Ha cIeHe, mojpaeTrcs Ha
3TOT YCHJAHTEeNE H NpPOXO-
nHT dYepe3 pemepbepaTtop €
ompejieIeHHBIM  BpeMeHeM
3ajlep:KKM (9em flanblue 30-
Ha, TeM Ooabmie Bpems 3a-
AepikKH). OT0 BpeMs NOJ-
O6HpaeTcss Tak, 9TO6BI mps-
MO 3BYK H 3BYK, OpoLieji-
mHii 4Yepe3 peBepbGepartop,
JIOCTHTaJIH CcayluaTeld B Of-
HO H TO ke Bpems. A rpom-
KOCTh 3aJIEPKaHHOr0 3BYKA
KOMOEHCHpYeT  3aTyXaHHe
npsamoro 3Byka. H Torpa B
CcaMbIX OTAAJIEHHBIX yroaKax
6ankoHa 3BYK CHBINIHTCA
TaK jKe eCTeCTBEHHO, KaKH
B OepBBIX pAfax NDapTepa.
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KAK CA \OMY CLEAA b
PEBEPBEPATOP

ne

KomnakrHocts M npocrora — Bor rnaeHuie
AOCTOMHCTBA Npy»MHHOro peeepbeparopa.
3anepHuBAIOLLMM INEMEHTOM B 3TOM peBep-
6epatope cnyuT cnMpankHas npy:MHa.

Kak m3pectHo, B npysuse moryT BosHukarh
KonebaHus Tpex BMZOBR: NpPoAONLHLIe, none-
peuHtie u KpyTuneHuie, Haubonee ycroiiumee
K BHELUHMM nomexam pesepbBepartophl, B ko-
TOPLIX MCNONL3YIOTCR KPyTHAbHble konebaHus.
Ans cozpaHus 3Tux wkoneBaHuii Kk oBomm
KOHUaM NpPyuHBI  KECTKO NPHMKPEennsITCR
¢eppHTOBEIE  CEpAEUHMKM, PACNONOMEHHLIE
MEXAY nNONIOCHBIMM  HaKOHeuHukamu [1-06-
PasHbIX marHuronpoBogos. Yepes BxogHyto
KaTYLUKy, HACAXEHHYI0 Ha MarHMTOnpoBsog
(saparowmii 6nok), nponyckaror Tok 3BYKOBO#M
uacrorhl. lNepemeHH Il MarHUTHLIN norok, o6-
Pa3yloLMICR MeXAY NONKIOCHBIMHM HAKOHEYHM-
KamM, BO3gelCTBYR HA BXOQHON CheppPUTOBLIN
CEPAEGUHMK, CO3AAET B NpPyMMHHE KPYTMNbHble
konebanms, Ity koneBaHus P3CNpoOCTPaHRIoT-
€8 B Npy}uHe co ckopocteio 1—2 mfcek
(ckopocte 3aBMcur O marepmana, pNWHbl M
4HBMETPa NPYMMHEI) M NPMBOART B ABMMHEHME
BLIXOAHOH heppMTOBLIN cepheuHuK. Ero ko-
nebaHus HaBopsT 3NEKTPOABMIKYLLYIO CuNly B
BbIXOAHOW KAaTyluKke, HAZETON Ha cepaeyHHK
6noka 3pykocHumarens. CurHan, nepepalo-
WHHCR No NpyxMHe M3 3aparowerc Bnoka B
3BYKOCHWMATENb, YacTMUHO OTPaXKAETCA  oOT
KOHU3 NPYXMH M BHOBL BO3BpPAaWLAeTCH B 3a-
Aaowmii Bnok, oTkyna onsms nepepnaercs B
6nok spykocHuMarens.

Takum obpasom, curHan, nogaHHeii B 3apa-
owmii 6nok, nosensercs Ha Bhixoge 6noka
3BYKOCHHMMATENR C HEKOTOPhIM 3aNa3gbiBaHm-
€M, @ 3aTeM NPOWCXOCAMT €ro MHOroKpaTHoe
orpaweHue. bnarogaps atomy cosgaercs Bne-
"arneHuwe HenpephIBHOrO nocnespyuyanmus. Yto-
6l ewe 6Gonbwe npuBAMIMTE nonyyeHHoe
nocnespyyaHue k ecTectBeHHOW pemepbepa-
UMM, CTABST HECKONbKO napannenbHeix npy-
#uH (or 2 po 6), Bo3Bympaembix ofHOBpe-
meHHo. Mpyxunel nopBupatorcs rakum oBpa-
30M, urobLl Bpems pacrpoCTPaHeHMA B Hux
KPYTHRbHLIX koneBaHmii oTnuuanocs Ha 15—
20%. B srom cnyuae orpameHus cnepyior
APYr 3a ppyrom Bonee nnotHo.
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Hanbonee pacnpocrpaded tvn peeepBepa-
TOPa C ABYMR NpyxMHamMM. B ofHoii curHan
3apepmuBaercs Ha 37 mcek, a Bo BTOpPON Ha
29 mcek.

MoxHo Buibpare u gpyrve 3agepiku, Ha-
npumep 25 u 30 mcek. Kaxxpan npymuHa co-
CTABNRETCR M3 ABYX NPOTHBONOMNOMHO HAMO-
TaHHbIX nonoBuH. Bropas uacte npysMHBI
KomneHcupyet koneBanus nepBoii npu Mexa-
Huueckux cotpsceHusix. Kpome roro, Bcs na-
Henk pesepbepatopa nopBeluMBaeTCH Ha npy-
wuHax B 4 roukax, urobhl CEECTM K MMHMMY-
MY BO3[EHCTBME BHELUHMX MEXaHMUECKMX no-
Mmex. lMocnesryuanne B rakom perepBeparo-
pe pnutcs npubnusmrensHo 1,2—1.8 cek.

Karywka sxopHoro Bnoka nogkniouaercs k
BYOPMUYHO OBMOTKe BLIXOLHOrO TpaHcgopma-
Topa ycunurens MowHoct. Karywka Bnoka
3BYKOCHHMMATENs BKIIOUAETCH Ha BXOA yCHNMTE-
ns, obnapaolero BhICOKON 4yBCTBMTENLHO-
cteto. fleno B Tom, uTo curHan, npoxops ue-
pes pesepbepatop, cunkHo ocnabnsercs. Tak,
HaNpumep, ecnM Ha BxoA Takoro peeepbepa-
TOPa nopare HanpsukeHwe 4 B, HanpsoxeHwe
Ha Bbixoge cocraBMr Bcero 10—15 me. [MMo-
AOBHLIA NPYXMHHEIN pesepBeparop ycraHoB-
neH B paguone «MuHck-65» wu B cneywans-
HOH pesepbepayMoHHOl npucTaske «Iuo»,
BLINYCKAGMOM Haluei NPOMBILUNEHHOCTE IO,

B 3aknioueHue npuBenem OCHOBHbIE KOHCT-
PYKTHBHEIE faHHble [BYXNPYMWHHOrO peBep-
6eparopa. MpyuWHEI M3rOTOBMSIOT M3 CTalNb-
HOW NpoBonokW (HanpMMepP, W3  pPOANLHON
cTpyHbl) gamerpom 0,25—0,35 mm.

Obwee KONMUECTBO BMTKOR B NEpBOl Npy-
suHe 360X2 B ofHy cropoHy W 360 B gpy-
ryto. B cnepyoweit npymuHe konuuectro
BUTKOB coctaenset 280X 2. [luameTp npymuHbI
4—4,2 mm. DeppMTOBLIE MBrHMTEI  M3roTOBR-
nsrcs M3 1BEephoro ¢eppura. Nlyuweii ¢op-
MOM  CnegyeT CuUMTaTh  UMIMHAPHYECKYIO
(auametp 1,6 mm, AnuHa 3 MM), HO MOMHO
MCNONL30BaTk M nNpsmoyronkHylo (3X2X3).
Cepaeunuk ienatenHo HabBupate wu3 45%
uwnu 75% nepmannos, ero pasmepel — 30X
X7 mMm, TonuwmHa — 3,5 mm. Konmuecreo sut-

KOB MOXHO MEHSATbL.



IIPODECCHUMH
HEOHOBOM
AAMIIBI

Hzopo EQHMOB, unmerep Cx

C noMouIbl0 HEOHOBOH NaMNOYKH MOM(HO OY€Hb IPOCTO H3MEepHTb €MKOCTh, a TaK-
e HCnblTaTh HOHAEHCATOP Ha NpoGoil MM yTeury. JJia sToro Hajgo cobpaTh cXeMmy,
TIPHBEIEHHYIO Ha PHCYHKe.

Ilepexmovarens II; nocrasbre B HomoienHe 1. B rBe3fge Cyr YCTaHOBHUTE HCIBI-
Tyemblii KOHeHcaTOp. EciH conpoTHBNeHHe yTeYkM paBHO MJH MeHplle 2 MOM, HeO-
HOBaA Jamila NepPHOAHYECKH 3aMuraercd M racHeT. YeM MeHbllle CONPOTHBIIEHHE
YTe4YKH, TO eCcThb 4YeM XyMe KOHJEHCATOP, TeM BBillle YACTOTA MHTaHHA JaMIBL

C [0CTaTOYHOM [AA NPAKTHKH TOYHOCTBID MOYKHO CHYHTATB, HTO NpH HeH3MeHHBIX
YCJIOBHAIX HacToTa BCHBILEK JiaMibl OGpaTHO HMpONOPIHOHAJLHA BeJHYHHe €MKOCTH.
[na rtoro 4T06BH NMPOM3BOUTE H3MepeHHs], JOCTATOYHO HMeThb OfHH 3TaJIOHHBIH KOH-
Rencarop C; eMHOCTBIO 1 MKd.

Hamepenns mnposogarcs B chemymolijem nopaake. IlepermnwoyareneM BHKJWOYHTE B
CXeMy OTAJIOHHBIH KOHJeHCATOp (NoNOMeHHe 2). Bpaljad NON3YHOK HOTEHIHOMET-
pa Ry, noGefitech BO3HHKHOBeHHA reHepalud. IlogcudTaiTe YacTOTY BCHBILIEK JIAMITBI
3a onpefieSieHHL OTPe30K BpeMeHH.

3ateM nepexmouartens I, HepeBeguTe B TOJNOMHEHHEe 3, a B rHe3ga Cx ycraHo-
BHTe H3MepAeMbIH KOH[EHCATOp M ONATH 3aMepbTe HacCTOTY.

EMKOCTb H3MepsieMOro KOHJeHCATOpa BLIMHCJIAIT MO dopmyae:

ST

r.=rra.n
Cuay = _f -
PEMS

C HeGONBIIMMH NOTPELIHOCTAMH MOMKHO H3MEpATh €eMHKOCTH KOHAEHCATOPOB OT
0,01 o 10 mrd.

B cxeme MOMHO HMCNONB30BATL HEOHOBBIE JAMIBI THIA TH-0,2 umu TH-0,3 u no-
JIyIIPOBOJJHHKOBBIE fHOABI J1226 wau JI7HK.

B cnepyrouux Homepax «¥O0Ta» mel pacckaxeM 0 APYrHX «npodeccHAX» HeOHO-

| BOSHOMHA JIH AMEHA JHO[I0B?

06 3atom cnpalwwuBalot FeHHapuit ByT M3 cTaHuybl HaHescMoii HpacHopapcHoro Hpan, HBeaH
Kuipnana w3 Mongasum, rpynna toHbix paguoniobuTenei M3 ropopa ABneeBHa Aoneynoi
o6nacTH u papyrue YuTtatenm «H0Ta».

Halwa snexTpoHHan nNpoMBbILNEHHKOCTDL BbinycHaeT oHono 300 TMNOB NONyNpoBOgHMHOBLIX
RHOROB, HO B pPapMONIOCUTENLCHON MPaHTMHE HAXOAMT NpMMEHeHHe AMWb He6onbLIARA rpyn-
na npuGopos.

Pasznuualor aBe pPa3sHOBMRHOCTM RMOROB: TOUEUHBle W NANOCHOCTHbDIE,

«OCHOBHaA NpodieccHnA» TOYEeYHLIX LHOAOE — npeobpasoBaHMe BbICOHOYACTOTHLIX TOHOE B
NpHEMHHHaX W W3MepMTenbHOH annapartype. fins paGoTbl B ARETEHTOPHOM HacHapae BbiGupa-
10T npubGopbl TMNa A2 unm 9. flocne umcna B HavecTBe TpeTbero 3nemeNTa OBO3HauYeHMA
NPMMEHAIOTCA HauvanbHbie GYHBbl pyccHoro andaButa (A, B, B M T. A-), oTAMuawLiMe pa3HO-
BMAHOCTM ORHOro TwhNa.

Npu c6opue pagHONpMeMHMHOE YacTo AONyCHaeTcs 3aMeHa OAHOro -TOuEeYHOro gUoga
BpyruMm. Hanpumep, Ha cxeme yHaszaH guepn [9B. B GonblUMHCTEe cny4Yaes e€ro MOMHO 3a-
MeHUTbL phopamu ceprit B2 u A9 c nwbObiMy GYyHBEHHBIMM OBGO3HAUEHMAMH.

NonynpoeogHuHOBbIe puopbl 119 MMeloT MebonbluMe pPasmepbl. Ytobbl onpegenuTb TMN M
NONAPHOCTL BHAIOYEHHA, UX MaPHWPYIOT C NOMOLYbIO LBeTOBOro Hoga. HpacHam Touwa, Ha-
HeceHHan Ha Hopnyce Bo3ne BbiBopa, 0603HauaeT NONOMMTENbHYIO NOAAPHOCTD.

LiMpoHOoe NpuMeHeHHe HAXOAAT NAOCHOCTHbIE aMOAblI cpefn-
R9A Ges meTmm HeH MolyHocTH. Hanpumep, repmaHmeBbie pumonbl cepum A7 M
HpemHueBble [1226. OHM BbITECHHMNW 3AEHTPOHHYIO namny —
R9B HPacHan TOYHA HEHOTPOH — M3 BLINPAMMTENEH. 3Tw RHORbI TAHIE MMeloT Tpe-
THMH GyHBeHHbIi 3HaM.
RoB OpaHMeBan TOUHAl  3ameHssn ORMH TMN HM3HOUACTOTHBLIX AMOROE ApYyrum, cnepy-
eT ofpawjaTtb BHMMaHHWe Ha RONYCTHMMOe 06paTHOe HanpAMeHWe.
asr menTan ToUHa MaucumaneHan aMniuTyae o6paTHOro HanpAMEeHMA ana B7TH —
400 B, a2 panAa R7B — TonbMOo 100 B. MOMHO HCNONb-
asn Genan Touxa 30Bath puop R7M Bmecto R76. A uTOo6bl 3aMeHMTb OfMH NPH-
Gop A7, HymHO BHAIOUMTL NOCneaoBaTenbHO YeTbipe aMopa
R9E rony6as TouHa |(n7g,
NonApPHOCTL BLIBOROE NAOCHOCTHLIX AMOROB yHa3aHa Ha HOp-
A9 3eneHan TOYHa nyce.
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Mborne H3 Bac CabIIAMH O CaMoJeTax,
H3MeHAIIHX BO BpeMA mnojera Ylopmy
Kpblia B nnaHe. TakHe camMoneTbl yiKe
NMOAHUMAaNTCA B BO3AyX. Kpbinbsa, Tak He-
06XO[lHMBIe NIpH B3JIeTe U mocajke, (ak-
THYECKH He Hy®Hbl Ha CKOPOCTSX, TpeBbi-
IIAIOL[HX CBEPX3BYKOBbie: MNOABEMHOH CH-
a1 (Qro3enAdia BOOJHE  AOCTATOYHO [JA
NojJepMaHusa anmnapara B FOPH30HTAJBLHOM
noiere. Kpbiio npH 3TOM TOJMBKO Mella-
eT — CcO3/aeT BpefHOe CONPOTHRBJEHHE.
Onuako 6Ge3 Kppia He OGOMTHCH, KOrja
Hal0 NOracHTh GOJBINYH CKOPOCTH HJH MO-
JYYHTE AOCTATOYHYIO TOLBEMHYIO CHJY ITPH
MaJIoH CKOpocTH noneta. Ilostomy B mpo-
€KTaX HOBBIX KOCMHYECKHX Kopabneii yie
ecTh KpbIJIO C H3MeHAEeMOH reoMeTpHeil.

VyeHple YCTAHOBHJIH, 4YTO HCIOJB30BA-
HHe IO['beMBOIi CHJBI NMPH BXOJe B aTMO-
chepy MOMeT IOBBICHTH SKCIJIYaTAIHOH-
HYH 'HOKOCTh KOCMHYeCKHX paker. H3yyas
KpbiJlaThbie CIYTHHKH B IOJIeTax Ha OKOJIO-
3eMHBIX OpGHTaX H BXOL HX B armocdepy
3eMJH, CHelHANUCThI CTOJKHYJHChL C TaKH-
MH npo6neMaMH, KaKk MaHeBPeHHOCTb, BO3-
MOMHOCTE INOBTOPHOrO NpHMEHEHHSI CHCTe-
MBI, MArKaA [OCafika, adpojHHaMHYeCcKHH
Harpes.

HccnegoraHHe MaHeBPEHHOCTH, BO3MOM-
HOCTH IOBTOPHOro IpHMeHeHHA anmapara
MOCTYIHbI B KAKOH-TO CTEeNeHH W IOHBIM
TeXHHKaM.

O maHeBpeHHOCTH. OHa fgomikHa o6ecle-
YHTb TaKYIO 3KCILTyaTallHOHHYI0 THOKOCTB,
KOTOpasl IO3BOJHMT anmnapaTty OCYILIECTBHTH
nocagky Ha onpepelleHHOH NMOArOTORJIEHHOMH
6a3e KAk mocsie HOPMAaJbHOrO IOJieTa, Tak
H B aBapHHHBIX cHTyaluAX. Bpemsa Bo3spa-

IeHHA Ha 3eM0 AOMKHO 6bITh MHHH-
MaJBbHbIM.
IloBTOpHOE® mpHMeHeHHe JeTaTeNbHBIX

CHCTeM OYeHb BBITOAHO. I[lo3TOMYy, 4YTO6BI

KOHCTPYKIHA He TOABepralach CHJIb-
Holf pedopmamuH, annapaT MHOTOKpAT-
HOTO HCNOJNb30BAaHHA [OMKEH COBepLIaTh

JIOCTATOYHO MsArkve nocagku. Takasa mno-
caflka MOMeT NPOHCXOJHTh Ha IOATOTOB-
JeHHYI popoiky. Ho Torga ammapar mos-
HeH HMeTb GOpPMY, KOTOpasd yHOBJIETBOPSA-

na 6bl TpeGOBaHHAM IOJieTa KaK HpH J[I0-
3BYKOBBIX, TaK H IIpH THINEP3BYKOBBIX CKO-
pocrsax. Kak pelMTh 3TH Npo6nemm? Bot
TYT-TO H TOMOraeT KpBUIO C IepeMeHHO#H
reoMeTpHeH.

IIpoeKTHpysa ammapar, KOHCTPYKTOpP Hpe-
#pe Bcero 3aboTHTcA O ero dopMe H pas-
mepax. Begpb HMeHHO OHH OIpPefeNAIT B

XOTHTE OTBETMTL «[Ant

3Haete nx Bbl © MOAENMPOBAHMM — METOfE MCCNEROBAHMA, KOTOPBLIM NOMNL3YIOTCS MH-
¥eHepbt u yueHnie, paGotaroujme B obnactu aBmactpoeHmst O ToMm, Kax nerawolyMe MO-
A€NM NOMOrasOT MM NPOBOAMTL IKCNEPMMEHTH NO AIPOAMHAMMKE, AMHAMMKE, YCTONUMBO-

€TH M NPOYHOCTH CO3RABACMBIX MMM MaLimH]

3HaKOMBI NM Bbl C HOBBIMHM COBpeMeHHBIMM THMNaMM nevarelNbHbiX annaparos, OTeuecT-
BEHHBIMM M 3apy6emnbmn: € HOHBEPTONMNAHaAMM, KONEONTEepaMM, ABTOXKMPAMM, BMHTOKPDLI-

neimn 1 GecxkpbinbiMM camoneramml

3HaeTe nm, WAk YNyulisTs HPBLINO Bawed ModenyM M kakMe ects cnocobui  cosmaHms

NOALEMHON cHMNbI M TArM}

A 4TO TaKoe NPMHUMNBI NPOEKTMPOBaHMS, abli 3Haerel

YmeeTe nm, nonb3ysch (POPMyNnamu, onpefileniTs cedeHme OBMraTens

no  3afaHHOMY

KPYTSWEMY MOMEHTY MM MAaKCHMAanNbHYIO 3aKpyTKy Pe3uHOBOro fABmrarens!
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3HAYHUTENLHOH cTelleHH 06bemHY0 3S(hdek-
THBHOCThb. AmnmapaTt, o6aajarolilHii BBICOKOM
06bemMHOIl 3ddeKTHBHOCTBIO, HMeeT Hau-
6osplMiT 00bEM NpH MHHHMAJBHOH ILJIO-
agH NoBepXHOCTH (Takoi ¢opmoii sB-
nderca chepa). K Tomy e Takoii arma-
paT obragaer MHHHUMAJbHBIM BeCOM KOH-
CTPYKIMH TPH 33agaHHOM oO6beme.

Opyaxo BbicOKada oObemHasas addek-
THBHOCTB BJIe4eT H pHAJ OrpaHHYeHHH B
KOHCTPYKTHBHBIX H a3pOJJHHAMHYECKHX pe-
mweHuax. Tak, HanpuMmep, HWanGOJBIIAA
npegesbHafg Harpyska Ha KpPbBINIO OrpaHH-
yeHa ob6bemoM ammapata. HekoTopwie KOH-
¢urypalia ¢ GOJBIIMM a3pOqHHAMHYECKHM
Ka4yeCTBOM He MOryT HMeTb OGoabliHe
yAeJbHble Harpy3kH Ha KpbLIO H3-3a Ma-
Joit BBICOTEI npodusda. Yro6bi 06ecneyHThb
HYHHbIli 00beM, TpebGyercA 6GoJplllad IJIO-
mwane B nuaHde. CreluduyecKHe Tpe6oBa-
HHA H pa3mepbl (HallpuMep, BBICOTA alMa-
paTa, obecrneyHBawllasd HOPMAJbLHYIO [ef-
TeJIbLHOCTh KOCMOHABTa) OrpaHHYHBAlOT Ha-
rpYSKy Ha Kpbino. PemHts cpa3y Bce
BOIIPOCBl B KOHCTPYKIHH OgHOH MOJesIM Bam
TpyaHo. Ho Ha npuMepe HeCKONBKHX MO-
feneil BBl y¥e CMOMeTe paspellliTb XOTA
661 OfHY H3 npobJdeM OGJHIKHEr0 KoCcMOoca.

IlocMoTpHTe Ha PUCYHOK. 3aech [JaHa
cXeMa MOJleNld anmnapaTa ¢ Bbi[BUraeMBIMH
KpBIIBAMH [JIA <«pa3fielieHHA» [HIleP3BYKO-
BbIX H [IO3BYKOBBIX PEXHMOB IOJIeTa.
ArnmapaT HMeeT KayecTBO IIPH THIIEp3BY-
KOBBIX CKOPOCTAX paBHOe 2, 3 H mpH
JIO3BYKOBOH CKOPOCTH ¢  BBIJBHHYTBIMH
KPBLIbAMH pasHoe 8. 3ta Mofensb
anmnapata MoyeT ObITb OCHallleHa Kak
TBEPJOTOIJIHBHBIM MHOrOCTYNEeHYaTbIM [BH-
raTelleM, TaKk H MeXaHHYeCKHM [BHraTelieM
BHYTpeHHero cropahusa. Ilpu stoM nyumie
yCTaHOBHTh ABa ABWratensa tuna MJ[-2,5,
BpaljawilHe BO3AYNUIHble BHHTH! B pa3Hble
ctopoHpl. Torga TaHpgemMHas YCTaHOBKA
JBHrareneii mNO3BOJHT CKOMITEHCHPOBATh
PeaKTHBHBIH MOMEHT BHHTOB, H MOjelb
6yner mpolile OTperyiaupoBaTh. IlpaBpa,
3alycKarb [BHraTelH IPHAETCA 3JEKTPO-
craptepom. IlpH OKOHYaTeNBHOH [OBOMKE
noJjiera ycTOHYHBOCTD MOLENH HOCTHraercs
CMellleHHeM ILeHTPa THMXECTH (I.T.) WM
H3MeHeHHeM CTpeJIOBHOHOCTH Kpblia B
nnaHe.

CunoBylo cxeMy, KOHCTPYKIHIO MOJeJH,
MeXaHH3M pacKpbIBa H YGOPKH KPblIbeB
BHIGEpHTE caMH — 5T0 M Gy[eT Ball Iep-
BBIii IIar B jieJle MPOEKTHPOBAHHS Kpblia-
TBIX CILyTHHKOB.

Cmomere nu cgenate camm npucnocobnelne gns 3anycka mogeneil

Xopowo nu npepcraensiere cebe, uro TaKoe 3KcnepMMeHTANbLHas Mogens, M 3Haerte,
HEeM OTNHHALOTCH APYr oT APYra MX BMAbI: MaXonertsi, nertasoliMe NOABOAHBIE NOAKM, ru6-
KOKpbLINLY, 3KPaHONnaMb, MOAeny Ha BO3AYWHON NOAYLIKe M MHOrMe Apyruel

3HaeTe Ny, KaK NPOBOAMTL MCCNEAOBAHMS C MOMOLYbIO nerarowmx mogeneit

3HaKOMBI NM ¢ KpuTepuamm NOROGMs! € Tak HaA3LIBAEMbIMM

«umcnom ®pypan,

uuncnom  PelHonbgcan,

wuncnom Dlinepan, ¢ uycnosmem Manesckoroni

YMeeTe nu Bul paznuuars, KayecTBEeMHbie HCCNEROBAHMS OT KONMYECTBeHHMIX]
Kaxme cywecraysor cucTemst ynpasnenms mogensmul

Eenm Bam XOTMTe Ha BCe »TH BONPOCHI QTBETHTh YTREPAMTENLHO, MNPOUTMTE KHMry
A. Bacunber u B. Kymanmna «Jletarouan mogens M asMaumsn, Kuura »Ta smiwna s Ha3pa-

renuveree JJOCAAD B 1968 r.
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B wHonowom danyremamuenom wHypce no mamemamure eam
npedcmoum  3nawomMcmeo ¢ meopueid eepormuocmed. Ymobor
28240 GblNI0 NOHAMb OMOBNLHLIE 3IAHOHOMEPHOCMU IMOZ0 SAHO-
Ha, npednrazaem eam nocmpoumo weborvwod npubop. Tawoii
npubop Goin coadan e HpymHe paduossenmporuny pecnybavnan-~
cxod CHOT Mapuiichoii ACCP Bopucom MPESHEBLIM u Muxaunom
CONTOXHHBIM nod pyrosodcmeom A. M. HYPbI/IEBA.

SlBnenusi u COGEITHSA, NMPOMCXOASAILNE B NPHPOJE, MOKHO
pasnesIMTh Ha TPH TPyNIbL

Ileppas rpynna — noctoBephbie cobbitis. JlocToBepHoe
couiTne 00A3aTeNILHO NPOUIOHAET, ecau GyAYT BBIMOJHEHH
BIOJIHE ONpenesieHHble ycnoBus. Hanpumep, ecam kamewek
NOAHATL M OTNYCTHTh, TO OH yNajeT Ha 3eMJio.

Bropas rpynna — HeBO3MOMkHbie COBLITUA, TO €CTb Ta-
KHE, KOTOpble NpPH ONpeleNeHHbIX M H3BECTHHIX yCJIOBHAX
NMPOH3OHTH HE MOTYT, TaK KaK OTCYTCTBYIOT NPHYMHbLI JJIfl
MX BO3HHKHOBenHfl. Hanpumep, KameHb, Jexailinii Ha 3eM-
Jie, He MOMKET MOJHHMATECH BBEPX CaM.

Tpeten rpynna — cnywaitusie co6bitusi. Cryuaiinoe cobbi-
THE MOXET MNPOM3OHTH, a MOXeT ¥ He npou3oiitH. Ha-
npuMep, Npu cTpesibbe B LeNb, NpH H3MepenusX (uauye-
CKHX BeJMYMH, B JABHXKEHHMH MOJEKYN M T. . B TOH WJH
MHOH cTeneHu RabMOJalOTCH SJEMEHTH CyYaHHOCTH.

Bce crnyuaiinete cobbitus e ABASIOTCS GeCHpHYMHHBIMH.
OHM MMEIOT MHOMECTBO NPHYHH, HO HENb3A NpeCcKa3aTh,
BO3HHKHET JIM TaKasi X COBOKYNHOCTb, KOTOpas NpUBENET
K JJaHHOMY FIBJIEHHIO.

Hsyuas npuuMHbl ciyyaiiHbX FIBJIEHHMH M MX OYEHb CJOXK-
HYI0 B3aUMHYI0 CBfi3b, NPEICKA3bLIBAIOT HABOJHEHMS, MONO-
Ay, YC/IOBHSI pacnpoCTpaHeHMsl pajHOBOJH M T. A. U dem
rayGxe OOCTHTAIOTCA  3TH OPHYMHBI, TEM MEHblle Gyner
own60K B mpeAckasaHusix. [IpuuuHEl, NPHBOASIHE K TeM
WM HUHbIM fIBIEHMSAIM, H3Y4aloTCs (HM3HKOH, XUMMeH, MeTeo-
poJioTHeil M APYTHMH ecTeCTBEHHBIMM HAYKaMH.

Bewio ycranoBnieHo, 4To maccosele chyuaitnbie coGhiThS,
TO €CTb TaKHE, KOTOpPbIE NOBTOPKIOTCH NPU MHOTOKPATRLIX
HCOLITAHUAX, MOJYMHSIIOTCA ONpeleNeHHbIM 3aKOHOMEpHO-
craM. U Teopus BeposTHOCTEH, SIBJSISICH PAa3fENIOM MATEMa-
THKH, YCTaHABJMBA€T 3TH 3aKOHOMEPHOCTH.

Hau6onee pacnpocTpaneHHsiM B mpupone 3akoHoM pac-
npenesieHus CydallHblX BEJMYMH ABJAETCH TaK HA3LIBAEMbIi
3aKOH HOpMaJbHOro pacmpenesenns (3akon aycca).

Pacnpenenenne T'aycca umeer mMecto B TOM cJayuae, eciu
CIyYailHasi BeJHYHHA 3aBHCHT OT GosblwOro wucna ¢akro-
POB, MOTYIUMX BHOCHTb C paBHO#l BEPOSITHOCTBIO MOJIOMH-
TeNbHbIE M OTpHUATENbHbIe OTKJOHenus.. Ilpumepom Ttakoro
pacnpenieNieHusi MOMKET CJIyXHTb paccefiHue 3epHa B npubo-
pe, nosyuuBuiem Ha3paHHe nocku [anerona. [Jocka Tanb-
TOHA BOCNPOM3BOOMT KAaPTHHY CJyYalHBIX OTKJIOHEHHIH
OT CpeJiHero MNOJIOXKEHHS YACTHL B Pe3yJbTaTe CyMMMpPOBa-
Hust CGOJBLIOrO 4HCJIAa  PABHOBEPOATHBIX  3/EMEHTAPHbIX
ownboK (cM. pHc.).

Coinyuniit mMaTepnan (Hampumep, NIIEHO, rOpoX) M3 BO-
poHKM | mNpoceinaercss  4Yepes psil cTepuefl M3 MeHOR
NPOBOJIOKH 2, OTKJOHSIOMMX YacTHLUL OT BEpTHKAJBLHOTO
HanpaBnenus. Tlpu cOyRapeHHMM 4acTHL CO CTEPIKHAMM MpO-
HCXONAT 3JIEMEHTAPHEIE OTKJIOHEHHWS ¢ pABHOH BEPOATHO-
CThIO BIpaBo M Bieso. PaccesnHOe 3eprO, cobupasick Mex-
Ly Tmeperopofikamu 3, NaeT NpeACTABIEHHE O XapakTepe
pacnpelieneHus cllydafHbIX OTKJOHEHMIT OT BepTHKAJH.

HopmanbHoe  pacnpeneseHne 3epeH  USMepFETCH MO
YPOBHSIM 3€pHa MeXNy NeperopOjiKaMu H HAHOCHTCH Ha

rpafuxk.



Juensizpunecku
MENfLOHOM

MexanuyeckHii MeTPOHOM eCTh B JIIOOOM IIKOJBHOM
kabunere ¢us3nkd. Ho ou Jlaer cnaGeiil 3Byk. H Korpa
B Ja6opaTopHOii pa6oTe yyacTByeT Bech KJIACC, «IoO-
JIOC» METPOHOMa MJIOXO ciblied. Bor moyemy B (pH3H-
KO-TeXHHYECKOM KpyKe IecToid OAaKHHCKOH  HIKOJIbI
6pi1a pa3pa6oTaHa CBOA KOHCTPYKIHA MeTpOHOMa —
anexkTpudeckoro. I[IpH6op 6GaKHHIEeB JlaeT CBETORBOH H
3BYKOBOH CHTHAJIbl H TIO3BOJIAET NPOH3BOAHTL OTCYET
BpeMeHH ¢ HHTepsasioM oT 0,25 cek. o 2 cek.

Ha ojgHOH CcTOpOHe MeTaJNJIH4YeCKOro Kopmyca MeT-
poHOMa YKpenneH rpomkoropoputens I I'JI-5 H rnasok
¢ HeoHoBoii smammno#i MH-5, na Apyroit — perynsrop
BPEMEHH.

MeTpoHOM pa6oTaeT OT CeTH NMepPeMeHHOro TOKa Ha-
npsseHHeM 127 B. [l 5TOr0 B €ro CXeMe CTOHT BbI-
npsAMuTeNb Ha AuHoRe J[7HH{. BrpmpsaMieHHOe HanpsiKe-
HHe GHUNbTpyeTcA KOHAeHcaTOpoM C,H cTaOHIH3UpYeT-
ca namno# CI-4C. [lepeMeHHBI peaucTop Rs; conpoTup-
JenHem 100 KOM perymHpyer 4acTOTY BCHbILIEK JaMIIbI
MH-5 u ulen9koB B I'POMKOropopurene. Pene PCM-2
HMeeT Napy HOPMalbHO 3aMKHYTHIX H Napy HOPMAaNbLHO
Pa30MKHYTbIX KOHTaKTOB. OIHH H3 KOHTAKTOB OJHOH
napbi CoefJHHeH C KOHTAKTOM APYroii mapki.

[lpy BEJIIOYEHHH METPOHOMA B CE€Th NMPOHCXOAMT 3a-
pax Koufiencatopa C, 10 HanpsmeHUA 3aXHraHHA JIaM-
met MH-5. Ilpn samuranum samnbi MH-5 cpa6GaTbiBaeT
pesiie H BKJIWOYACT rpomKoroBopHTesb. HoHRencaTop C.
MIHOBEHHO pa3psiaeTcs, B JAHHAMHKe pa3faeTcA LueJ-
4YOK — 3BYKOBOH CHIHaJ.
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MAHEBPHI
HA CTOJIE

Onon;nnuble CONPATUHM...
Pepuuit  manbuMmliKa He BbI-
CTpaMBan wMx B pApbl, He
BLIBOAWMN Ma BOeHKbIA napap,
He Ben B arTaMy. A ecnmu
B 3TMX Mrpax YyuwacreoBana
€We M Manas BOEHHAR Tex-
HMKa, TO pasbirpbiBanMchb
MOYTM HACTOAWME CpaMEHHA,
Hav 6YATO Ha MacToAawem
none 6oA. 3abbiBanoch, 4YTO
REeNo NPOUCXOAMT Ha cTone.

Nwobuman, HMHTEepecHan
urpa. Mane vonbMO, UTO con-
[aTUHM TEPAKTCA, NOMaIOTCH.
Ho nomous 3Toii Gepe npo-
CTO — HayyMTecb caMH CO3-
RaBaTe cBOO apmuiwo. Pebata
MOCHOBCHOrO HPYMHHa, HOTO-
PblM  PYKOBOAMT  HHMEHep-
HOHCTpyHTOpPp B. B. KopHuno-
BUY, pacnonaralwoT apMueil B
500 conpaT: ¢ pymbem Ha
nneye, ¢ aBTOMaTaMM MHane-
peBec, 3a nynemerom -— bH-
FYPHH cambiXx paaHooBpas-
HBIX NONOMEeHHiH. Borata M
Ux GoeBan TeXHMMA: NYLUKH
Pa3HebIX HanubBpoB, TaHHH,
6poHenoespa. Bce oOHM co-
6panbl M3 pasHbix pgeTaned
Ha OonTtax, raidax, yronsax.
OaKKM neTanu OTAMBAKOTCA NO
thopme, KaK M congaTekl, gpy-
FMe BbLIPE3aIOTCA H3 MecTA-
HbIX nnacTuH (cm. 3-10 cTp.
O6GNOHMH).

Npemage uem oTauThL nvo-
6yt0 thMrypHy, ee nenaT M3
nnactunrHa. Tax HaW uryp-
HH HeBenuuu (o 4 cm), TO
pa6oralT cHanbnenem. 3arem
MArHoi axuBapenbHOM HHUCTOM-
HO# CMa3bliBAlOT ee TOHMMM
cnoemM pacTonneHHoro cnu-
BOYHOro macna H HeGonblUW-
MH NOPUMHAMH 3anNWBAKOT IrKUN-
com, HYepez 5—7 MMHYT runc
3acrbiBaer. Ero zaumwaor M
TOHHYK MPOMHY NOBEPXHO-
€T CcMas3bliBaloT macnoMm. Taw
Me nocTynawT CcoO BTOPOii,
TPpeTbeHi M APYrHMH YacTAMM
duUrypuu. FOTOBbIe HACTH CO-
eMHAIOT BMEcTe, NANOTHO 3a-
MaTbLIBAIOT HHTHaAMM M OCTaB-
NAIOT Ha CYTHH. 3aTeMm, pa3o-
G6paB NO HYCOUHamM H BblHyB
ANACTHAWHOBY O thburypuy,
THNcoBblé HYCOYHM CHOBa CO-
6upaoT, 3amMaTbiBAOT HHTHa-
Mu M MONy4aloT NepBylo. HO
euje He OMOHYaTenbHylo dcop-
My (DUrypHH M3 NNACTHAHMHA
rpy6oBartbt). 3TY hopMy 3anM-
BalOT YWHCTbBIM  pachnaBneH-
HbiM ONIOBOM — OWO MArHoe,
XOpoLwo oOpabaTbiBaeTcA
cHanbnenem. DUrypuy U3
OnoBa CMa3blBAOT MAcCNoOM ™M
sannBaoT runcom. FlosBro-
pReTcA mpoyecc ¢ NAacTH-
NHHOBOH 3aroToBHOM. No-
nyueHHY!o ¢hOpMY HCNONb3y-
wr anAa 5—20 ornueoM. AnA
HUX GepyT cnnas Bypa. Y ro-
TOBbIX (hbUrypoH MW pervaneH
3a4YHWAOT 3aYCEHUbI M OTNH-
NWBAKOT «XBOCT»,
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Co cmoaa uccaedobameas

@ /lenr 3a nEemM pacTer
nnotusa. Ho kax ompepe-
JAMTh, NJIOTHO JH [APYT
K [ApYTY J0XATCH KAMHH,
cOpacriBaemMEle caMocBanaM|
€ BCTAKAnAbI, CYMEIOT JIH OHH
HPOTHBOCTOATE HANOPY BO-
ab? Jina aToro poroT mypd,
H3MepAoT ero ofrneM, BEIHY-
Thle KAMHH B3BEIlIHBAKOT, H
BCe CTaHOBHTCH scHo. Ho
Bor Gepa: ommb6ka @npm
n3MepeHEE of6bemMa mypda
o6suHBIM  cnocofoM noCTH-
raer 8, — 3HauHT, ¥ OKOB-
JaTeNbHEIE BEIYHCIECHHS He-
Tounsl. Bo BHUH Bogocua6-
WEHHA, KAHANHIANOHH, CHA-
POTEXHHYECKAX COOPYReHHl
H HH¥EHEpHOli TEpOreo.Jio-
rue  (MockBa) npEMeHHJIH
YAHBHTENHLHO MNPOCTOH, HO
3aTO TOYMEIH crioco6 mamepe-
HEg ofzema wypda. HAmy
BBICTHJIAKOT TIOJHITHIICHOBON
HJEeHKOH, HAJHBAIOT B Hee
BOOY H  HONCYHTHIBAIOT,
CKOJBKO ee Bomuio. Teneps-
T0 yx omub6krm me 6yner,
faxe ecnH ypd monyamnca
HE O9YeHb NPaBHALHOH op-
MBI,

@ Uro6wl npocnennTh, Ky-
Aa ynerarT HTHIBLI, HX Me-
TAT. Tak ke mocrymamoT Ho-
pEnbckne 6HONOrH H ¢ mec-
naMe, H3y4Yad, KAk OHH pac-
cenaroTcss Ho TyHpape. ITome-
THTh HECHa HWe HpOCTo: ero
JIOBHIIH KallKaHOM HAR
CeTBIO, HPOKANBIBANA NHIPKY
B YXe, HANCNJAANH «Cepb-
Ty» -— MeTANIHYECKYI0 HaH
HNacTMaccoBy OGHprky c Ho-

e

MepoM. 3BepbKH, €CTeCTBEH-
HO, BCe B3T0 BpeMsa COHpO-
THBAAIOTCH, Kaxk moryrt. Op-
Hakkael, HAMASBINACE C Iec-
naMH, cnenguaancr HHH
cenbCckoro xosaicrea Kpai-
nero Cesepa T. JI. SIkymxun
pemny, 9To Gonbme oOH HX
metHTh He Gyner. Iycrs ca-
MH... H peiictBHTE1BHO, HpH-
AyMaJ Takoe, 9T0 NecIbl
Tenepk MeTAT cela camMa.
Y Bxoma B HOpy BOHBaIOT
KOJEBINEK H HpHKPeIIAoT
K HEMY METANNHYeCKYI0 IeT-
JI0 XATPOYMHOM KOHCTPYK-
nuE. 3Bepek B HOPY —
a meras emy Ha mer. O
3NATCA, NEPraeT CHJIBHEE -—
nerns 3alNeJKUBAeTCH, OT-
COEIHHACTCA OT KOJGIIIKA,
H mecell OKasbIBAETCHA B HPO-
BOJIOYHOM OHNIEH{HHKE C HpH-
KPENJeHHOH K HeMY MeTKOil.

@ Hsznoc 3y6a mccnenosa-
an ygennle Opecckoro HUH
cromMaTonorud,. OmHE ycra-
HOBHJH, 9TO NACTH MEHBIIe
HOBPeXRAAIOT 3Maib, YeM HO-
pomkn. Jlyumme wm3 E=Ex,
¢ B3TolH TOUKH  3peHHs,
«Kemayr» m «Beno-pozo-
Bag». IlepBag craumBaer 3a
nBa ropa Bcero 0,06 r Koc-
TH. BRIBOOEI — HY3EHO CO3-
naBaTh BeIlecTBA, KOTOPEIE
oammama G6e1  3y6el  He
CTONBKO MeXaHHYEeCKHM Hy-
TeM, CKOJABKO XHMHYECKHM,
€ mOMOmBI0 coneii ®H dhep-

MEHTOB, KaK 9TO HeJaer,
CKaxeM, «Beno-posoBan».
Ilmpoko HCHONB3YOI(HECH

OpH H3rOTOBNEHHH HOpoLl-

KOB W nact mMex H Genas
Cca’xa IONTBEPOHNH  CBOIO
XOpOImyIo penyTtanmio. A BOT
or GeHTOHHTOBOM TIJHHEI H
KAOJHHA JyYlié OTKAa3aThb-
Cg — OHH-TO IVIAaBHBIM ofpa-
30M H CTHPAXOT 3MAaJb.

@ Oxcraycrep — Tak Ha-
3LIBAETCH YCTPOMCTBO 1A
cfopa MEJKHX HACEKOMEIX.
OHO pelicTByeT HOpEMepHO
TAK JKe, KAK H O6GbIKHOBEH-
HBIi IBLIECOC, € TOi pasHH-
neit, 9T0 NPHBOAHTCA B Jeii-
CTBHE HMe MOTOpPOM, & CHJIOHK
Jerkx deaoBexa. Croenma-
macThl KadeIpsl BHTOMOJIO-
rum  TmmEpA3eBckoOii ceab-
CEOX03AiCTBEeHHOM akanme-
MHH OCHACTHIH BKCraycTep
MHEEPO3JIeKTPOABATATENEM C
BEHTHRJAATOPOM. JNEKTPONEI-
Jecoc AJiA HACEKOMBIX IOJy-
9RJICA IIOXO0KHM HA 3HMHIOIO
yaoury. OH mnHTaerca ot
HOPTATHBHRIX AKKYMYJATO-
poB mam OaTapeex, Jerok,
yaoGer B ofpameREH H
OpocT N0 YCTPOUCTBY —
TAKOM MOKHO H3TOTOBHTE H
B HMIKOJBHOM KpPYEKE.

@ Ponapu um3 HaacTMac-
CHl y#e€ OCBEIIaX0T TPEeHHpOo-
BoYHBLI KaTOk Jlerdnarpan-
CKOro nBOpma cnopta, 6mGam-
oTtery B BriGopre, TaMoEHIO

Ha rpaHmne c¢ ‘DuENAH-
nmeit. IlmacTmacca, a TOY-
Hee — OpPrCTEKJN0, NIPHAIIH-

HYJACh JEeMHAHIPAJCKHEM cre-
OHEAJIUCTAM HO CTPOHTENLCT-
By: OHA XOPOHIO HPONYCKAeT
rnojxesHLle [ 3[0POBBA
yabTpadHoNeTOBEIE JIYYH.

TnaBHbIl pepakTop C. B. YymawoB

PegauliuoHHan Honnermn: B. H. BonxoeMTuHoB, A. A. flopoxoe, B. B. Epmunos, 6. . Kys-
Heyos, B. B. HocoBa (3aM. rmaBnoro pepaktopa), E. A. Mepmak, M. B. WnaruH (3aB. oThe-

IOM HayYKH)

XypoxiecTBenHbIl penaktop C. M. IuBoBapPoOB
TexHudeckuii pepaktop I JI. IpoxopoBa

Anpec pepakxuyu: Mockea, K-104, CniupHRoHbEeBCckUi nep., 5. Tenedon 290-31-68 (s cnpasBok)

PykonucH He BO3BpaumawTcHa
H3aparenbcteo LUK BAKCM «Monopan reapgua»

Cnano B HaGop 24/XII

1968 r.

IMogn. ® neu. 27/1

1968 r. T01753. ®opmar 70x1001/e.

Ileu. n. 3,5 (ycn. 3.5). Yu.-mu3pa. n. 5.5. Tupax 650000 sk3. Llena 20 ron. 3akxas 2640. Tuno-
rpacdua u3p-sa LK BJIKCM <Monopnas reappus». Mockea, A-30, Cyulesckas, 21.
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YAChI-HyTEWECTBEHHHKH

Mokaxure 3puTEIAM HepeBAH-
Hylo wWwkatysaky. Packpolite ee,
nycTh BCe BHAST, YTO OHa my-
cras. Bosbmurte y xoro-nu6o ua-
Chi M TNOJIOXKHTE HX B LIKATYJKY.
3akpoiite ee u nepenaiite xo3s-

HHY 4acos.
MNMonp.cHre OTKPHITL WKATYIKY.
Fne ke wacw? [Monoiante

K CTOJHKY, Ha KOTOpPOM CTONY

CTakaH ¢ BoloH, pOCTaWbTe M3
HEro 4achi, CyXHe H HEBpPENHMBIE,
H oTpaiitTe HX X03fHHY.

JaBaiiTe BvecTe NPHroOTOBHM
PEKRHM3HT.
MarepHan pns WKATYJKH —

TOHKHe nepeBAHubie pnockH. Fe
wHpuHa M BelIcoTa 10 cMm, AaH-
Ha 15 cm. BepxHiwio Kpulliky cye-
naiiTe Ha netnsax, uTobnl oua
noaHuManach. Cekper WKaTY/NKH
B OTKMAHOH GOKOBO# cTeHke: cTo-
HT Clerka HMa Hee HamkaTb, Kak
OHA OTMHPAETCH H NOBepPTLIBAET-
¢ Ha ocH. TIOHATHO, Kak 4achl
O0Ka3LIBAlOTCSH y Bac B pyke?

Tenepr Bo3bMHTE OOLIKHOBEH-
HuiH cTakaB. Boipexbtre pgBa
3epkaja no wa6jaoHy, npHrotoe-
JeHHoMy M3 mnAOTHOH OymarH.
Bricota 3epkana pasHa BhICOTE
CTaKaHa, a WHPHHA — e€ro JAMa-
meTpy. CknefiTe 3epkana kKiaeem
H BCTaBbTe B cTakaH. [lotom
TIATENBHO NPOWINAKAOATE H 3a-
rpYHTYHiTe CTeHKHM cTakaHa H
Kpas 3epKana. O6mambre HX
kneem B®-2. 3epxkano pasmenu-
Jlo Cocyn Ha ape 4actH. B oamny
H3 HHX HaJefiTe BOAB. 3epKano
CO3AACT TOJNHYW HAI03HI0, 6ya-
TO BeCb CTAKAH HANoOJHeH BOJIOW.
Yach,, KOHE4HO, BBl OMycKaerte
BO BTOPYW TIOJIOBHHY CTaKaHa,
yCTAaB €ro AHO TOHKHM CJOeM
BaThl.

BoT BH B3fNH WKaTyAKY, cher-
Ka Haxald Ha OokoBylw CTeH-
Ky — H uacel y Bac B pyxe. [loa-
XOEMTe K CTOJHKY 3a «BoxlieG-
HOi» nNanoyYKoii H HE3aMeTHO
KJajeTe yacki B cTakaHd. [lpocro,
He Npaspa au?

INepen nemoncrpaumeii dokyca
BCErfa npopepsiiTe, He NPOHHKa-
€T JIH BOJa B APYryw HacTb CTa-
KaHa.

B. HY3HELOB
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