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HAHTHMATEPHA

3ABEPUIEHHUE
NEPHOAHYECKOH CHCTEMbI

Bce YBONUUMBAIOULAACS CNOMHOCTb HAYKM NpMBena K cneuua-
nu3auMM, M manosarecs Ha 310 GecuenbHo. OgHako spems
oT BpemeHu (06bINHO KOrAd BO3HWKAIOT HOBble obnacTi Ha-
yku) 6Gbiaer HywmHO xots 6bl Ha KoporKOe Bpems 3abuiTh
O neperopoakax, pPasfensioliMx pasnuuHbie obnactM 3HaHWA.
OcobeHHO 3TO KacaeTcsi SAePHOM  (DUIUKM — HYIKHO  NMLUB
Bcnomuuts MmeHa Kiopw, Pesepdopna, Mana, sipkumu 3se3gammu
Gnncraiowme kak B hM3MKe, TAK U B XMMHM. ‘

370 COTPYAHMHECTBO MEWAY XMMMEeH W COCeAHUMM HBYKAMMU
AANO BO3MOXKHOCTL ywe k 1934 rogy nO3HAKOMUTLCA CO BCEMKM
3NBMEHTAMM, KakMe TONbKO CcywecTByloT Ha 3emne. Cmensie
BbiBOALI MeHgeneesa, BMOCNEACTBMM NONHOCTLIO O6bSACHEHHbI®
M obocHoBaHHbIe ATOMHOM (DU3MKONM, NPUBENnM K KnaccuUKaLMM
BCex 3nemenTos. [losBMnack BO3MOHOCTE B TOMHOCTM NpepcKa-
3aTh, KAKME M3 HMUX elie NPeACTOMT OTKpLITh: B obnactu no ary
CTOPOHY YpaHd He XBaTano 3NMeMEHTOB C AaTOMHBIMW UYUCNaMM
43, 61, 86, 87. Boino AOBONALHO TOYHO NPEACKA3AHO TaKMKe, YTO
3TM 3NEeMEeHTHl, Kak M Te, y KOTOpbIX aromMHoe uucno 6Gosns-
we 92, Aomxuel Buite Heycroluussimu, MoTom Hactynuno 3a-
TMWBE, TaK KA8K BecbMa BEPOSTHO, 4YTO Nepuop nonypacnasa
y 3TMx 3nemeHTos 6bin ropasfo Kopoye, Yem Boapacr 3emnu,
M eCNM OHM M CyliecTsosanu korpa-Hubyab B npownom, To Te-
neps yxe ycnenu pacnactbcs. [O3TOMY OT NOMCKOB 3TMX Be-
WecTs MOXHO Gbino OTKA3aThCS. 3

Ho Tyt Ha nomowpb npuwina spepHas ¢y3uka,  Nokalasiuas,
K&K MOXHO nOAy4YaTh HOBbLI, HEyCTOMuMBble sApa. DTW AApa

Y HAC B I'OCTAX

YYEHBIE IIAAHETHI

/

Mu npopgomkaem neuarath CTaThM KPYNHEHWMX YyYeHbIX
MHpa, HanMCaHHbBIE CNEUMANLHO ANS HAwero ) KypHana.
B »toM HOMepe BICTynaer M3BECTHBIA MTANbAHCKMA GU3MK,
cneumanner B obriacTu KocMmuueckux nyued, npodgeccop Ka-
znq:opunﬁcnoro yuusepeutera B Bepwnn (CLUA) Dmunuo

ETPE.

CyULeCcTBYIOT /MWL OTHOCMTENBHO HEAONrO, CPAaBHWTeNLHO C reo-
NOTrMHYECKUMHU CPOKAMM, HO Q[OCTATOMHO AOAFO ANA XHMWUECKMX
yenen.

Mexay 1937 u 1940 ropamu ece npobenbl B 0bbiuHOM ne-
puoauueckor cucreme OBuinu 3anonHeusl. [epBbifi  MCKYCCTBOH-
Huid 3nemeHT 43 (texHeumi) cuauku nonyuunu B [lanepmo,
8 naboparopun Meppee u Cerpe. Hassanue «rexHeuwii» o3sxa-
4AeT NO-rPEYECKM GUCKYCCTBEHHbIM®., 3a HMM nocnegosanu
NPOMETHA M BCTATWH, 8 B PSAY 8KTHHWS, KaK PEAKOCTHOe OTBET~
BneHue, Hawnu paHumii. :

B 1939 roay otkpuinu TpaHcypauel. Bckope crano scHo, uto
3TM BELLECTBA OYeHb BAM(HBLI ANA LENHbIX Peakuui; Tak, nayto-
HuH=-239 6uin ycnewHo suigened Cuboprom, Cerpe u Apyrumu
UIMKAMM W MCCNEAOBAH HA pacuienieHMe MeAN@HHLIMM HeATPO-
HaMH.

ocne BOMHLI sAepHas ¢M3MKA MOWNA NO HOBOMY RNYTH.

C passutuem Bonblwmx cmawmn» (yckoputeneit wactuy) cra-
N0 BO3MOMHBIM CHCTOMATHHMECKM M3yyaTh OBnacTb BLICOKMX
aHeprui, paHee AJOCTYNHYIO TONbKO MCCNEAOBATONSAM KOCMMUYEe-
CKOro Kanyuyeuus, [POM3IBOAMTENLHOCTE MCKYCCTBEHHBIX MCTOu=
HUKOB M3NyYeHMS CPABHMTENbHO C ©CTeCTBEHHbIMM TOXEe 3HauM-
TensHO sospocna. lMo3tomy yueHnie 3auHTepecoBanucs npobne-
MaMM, CBR3aHHBIMM ¢ o6nacTbio BhicOkMx 3HepruM. [oka
PasuOXMMHMKM AO6aBNANKM K PSAY AKTMHMAOB BCe HOBble TPAHC-
ypaHul (amepuumi, kiopui, Gepknui M T. A.), DU3MKM 3aHM-
Manuch  rnasHLIM - O6pAa30OM  3NEeMEHTAPHBIMM  HacTHUaMMK:
ME30HaMHM, NPOTOHAMM M T. A. CBA3aHHbIe € HWUMM npobnems
oueHs rnyboOKO 3aTparMBanM CyWHOCTb CaMmOro SApPa atoma.
Hanpumep, cneuupuuecke sAEPHbIE CHAbl, NPEAOXPaHSOWNe
SAPO OT 2NEeKTPOCTATUUECKOTO Pacnafd, Kakum-To obpazom
CBA3aHLI C NM-MEe30HaMM. JlanbHellero wWwara B MCCNeA0BaHMM
SAPA — BLIACHEHWS 38r8AKM 3TUX CHI — HeNb3s CAenats, He
NPUHUMAR BO BHWMaHWE HacTML, KOTOphie MoxHO Habnoaats

HALIN ABTOPLI

. IOpnii DUNATOB — HHMKeHep-
chu3uK. B 1963 rogy oHoMuun
MOCKOBCKHIA HHCTHTYT cTanu
W CNNaBoB MO CNELHANbBHOCTH
(hH3UKa NONYNPOBOAHHKOB W
AuanexkTpuKos. CratbAa «OT-
KPbITHA, KOTOPbI@ CTOUT cpe-
natb» — ero nepsan Kpyn-

Huxonait Muxaitnosuu
CHHEB — cneyuanuct B
o6nactu aroMNOH aHepreTu-
KM, ROKTOP TEXHHUYECHHX Ma-
YK, 3amectHTenb npepcepare-
nn locypapcreeHHoro Homwu-
TeTa no MCNONb30BAHKWIO
aTtomHoit aHepruu npu Cosete

Muuuerpos CCCP. Han pa6ora.

B HayKMe W TeXHHKe TONbHKO TO . Macrex cnopra CCCP lOpui
ABNAGTCA HOBLIM M nporpec- COPOKHH cTan uemMnuoMOM
CHBHBIM, 4TO B HOMeEYHOM Mockebt no camBo. ‘B csoed
cueTe Q[BaeT IHOHOMHYECHMRA RHHre «HeBugumoe opymue»
BbIMrpbIW. 3Ta HAeAs Npo- OH paTyeT 3a rapMoHMue-
HM3bIBAET BCE TBOPYeECcTBO CHOe thM3anyecHoe pa3BuTHe.
yneHa-KOppecrnoHpeHTa B aTOM HoMepe MypHana oM
CCCP 3uHosua Depoposuua paccramer o CTPOEHHY
HYYXAHOBA. MbIU.




Mpogeccop  Karugpopnuiickoro  yuusepcurera Imuauo Cerpe.

B cBOGOAHOM COCTOSHMM NUWL NPM
C BbICOKOW 3HEpruer uacTuu,.

®u3uka BLICOKMX 3HEPruMM TOKE [ANA HOBbIE BMALI ATOMOB;
NpUYEM PAa3NnuMs MeXAY HMMM M 8TOMamK OBbiuHbIMM ropas-
Ao 6onbluMe, Hexenu y BeLECTB B XMMUM, TAK K&K B [aHHOM
Chy4Yae U3MeHeHa HE TONbKO CTPYKTypa &TOMOB, HO M Te
CKMPMUUUKUD, W3 KOTOPbIX OHM COCTOSAT.

B kauecTee nepsoro npuMmepa MOMHO NPUBECTH NO3IUTPOHMA,
BnepeLie NPOAEGMOHCTPMPOBAHHbLIN [eiuyem: 3TO cucTema, co-
CTOsIAs M3 O[HOrO NO3MTPOHA WM O[HOro anektpona. Obe ua-
CTMUBLI BPALLAIOTC BOKPYr CBOero LUeHTpa Tskectn (npubnuau-
TeNnbHO Kak B aTomMe BOAOPOAA) M o6napaloT yAMBMTENbHLIMY
CBOMCTBAMM, 3BBUCALLUMM NPEXKAE BCEro OT OPHEHTALWM CrMHA
Yy 3neKkTpoHa M noautpoHa. OHM CyllecTBylOT NUWbL OUeHb KO-
porkoe spems — 1,2:10—10 cek, ecnm cnuu aHTMnapannened,
M 8HHMIMNUMPYIOT, M3NY4Yas CBOKD MACCY MOKON B BMAE ABYX KBAH-
Tos csera. Ecnu cnuu y obewx napannened, To OHM (OKMBYT»
1,4.-10—7 cek, npespawascs B Tpu kBaHta cserta. lMonyueHs
TAKKE MEe30aTOMbI, B KOTOPbLIX BHEWHWE 3INEKTPOHLI 3AMEeHEHb!
NU- MNKM MIO-ME30HAMU. Takue aTOMBbI TOXKE OUeHb HeyCTONuM-
Bbl, BCNeACTBME NM HEYCTOMUMBOCTH ME3O0HOB MM NOTOMY, HTO
ME30Hbl 3aXBATLIBAIOTCA SAPOM M Pearupylor € HHMM; OAHAEKO
ANs ¢u3mnkm nopobHbie obpa3osaHus MHTEpPecHs!.

Ouametp opbur Bopa B BosopoaHom atome ofparHo npo-

npoueccax, CBfA3aHHbIX

NOPUMOHANEGH MacCCe «CNYTHMKOBY, Tak KaK MI0O-Me30H Tsmenee.

anektpoHa B8 207 pas, a nu-me3oH —B 273 pasza, To opbutel
M@30HOB Nexar BHYTPWM OOBbIYHBIX 3NEKTPOHHbIX OpBuT M BO
BCEM CXOAHbI C 3INEKTPOHHbIMM oOpbutamu aroma BoAOpPOAA.

B6nnan sapa Mio- M nu-me3oHbl Bepyt cebs paanuuno. Mep-
Bble B3AMMOAEGMCTBYIOT FMOMTH MCKNIOUMTENbHO 3NEeKTPUHEeCKH,
BTOPbI@ MOAUMHAIOTCS MOLLHBIM CMEUUPUUECKHM SACPHBIM CH-
NaM M pearupyloT ¢ sSAPOM Tak BbICTPO, HTO MOUTM He pjaloT
3NEKTPOMArHUTHOrO MU3nydeHms. [lOMKHbI CyuiecTBOBaTL W Ta-
KMe AaTOMbI, B KOTOPbIX 3MEKTPOH 3aMeHeH K-me3oHOM; HO ux
MCCNeAoOBaHME HAHANOCh TONbKO Ceiuac.

Mio-Me30H, BMECTO 3MEKTPOHA, MOXKeT Jake Yy4acTsoBaTh
B obpaszosaHumu Monekynbl, kak nokasan MoH Bopopoga. [lpu
3TOM MONeKynsi H2+, HDt D9+ CBA3&HBI 4YEPe3 MIO-Me30H,
3ameuaTenbHO, YTO pPAaccTOsiHMe MeXAYy SAPaMM BOAOPOAA 3a-
BMCMT OT MacChl, CBA3bIBAIOWEN 4acTMUbl, M npubnuautensHo
oBpatHo nponopuxoHanbHo eid. Ecnu rosoputs © Mio-meaoHe,
to B monexkyne HD sgpa H u D rtak cBnuxenst mexpgy co-
6010, HTO MEeXAYy HUMH MPOUCXOAMT sAepHas peakums ¢ o6-
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paszosaHuem renus 3. Mpu 3TOM MIO-ME3OH MOKeT CHOBA no-
SIBUTLCA M KaTANM3UPOBATH SAEPHYIO PeakiMio.

Ewe yausurensHee BedyT cebs Tak HasbiBaemble runepcpar-
MeHThI, Brnepssie Habniogaswuecs [faHbiwem u [MHeBckum. 1o
nerkMe SAPa, B KOTOPLIX OAWMH M3 HeHTPOHOB 3ameHeH nambpa-
vactuued (HeMTpansHas 4acTMLa C MAaccoi, PaBsHONM npuMepHo
2182 maccam anekTpoHa; B c8o60OAHOM COCTOSIHMM OHAa uepea
3.10—10 cex. crnoHTEHHO pacrapfaeTcs Ha NM-Me30H M NPOTOH).
Anst ¢uaukos Gonbwol HeoMMAAHHOCTBIO 6bINO OBHEPYMKMTH,
HTO 7ApO MOXeT Tak «ocnabutbcs», Bnpouem, «ownbka» cy-
wecreyer tonsko 10—10 cek.— Takos nepuos nonypacnapa
rurnepparmMeHTa ¢ WallyyeHMeM OL[HOro NU-Me30Ha.

AHTHYACTHLbI U AHTUMATEPUS

B 1955 roay cHoBa npeactaBunack BO3MOMHOCTL €O34aTh HO-
BbIi BMA MaTepuM M, Tak CKAa3aTb, AONONHUTL NepuoOAMue-
CKYIO CUCTEMY 3NeMEeHTaMM C OTPMUAETEeNbHbIM AaTOMHbIM 4MC-
nom — aHtMyacTMuamu. Kaxpas M3  HMX nosensercs TONLKO
B nape C OCHOBHOM  uactuuel. Hanpumep, Ans aWTMNpPOTOHA
MHUHMMaNnLHan Heobxoaumas 3Heprus ero obpasoBaHus AOCTU-
raer 3,7:10° snekTpoHoBOnbT. YacTMusl ¢ TAKOM BLICOKOW 3Hep-
rMei BCTpevaloTcR B NPUPOAE TOABKO B KOCMMUECKOM M3ny-
YeHMM, M nNUWb HECKONbKO neT Ha3ap YAanoCh MONYYMTh MX
B Bonswom Gepknuiickom yckoputene. Cywiectsylor M gpyrue
8HTUYACTHULI, Hanpumep aHTHHeiTpoHbl, Onu nossnsalOTCR npu
obnyueHnu sfep BLICOKOIHEPreTMUECKMMM HPOTOHAMM.

Ecnm y Hac ectb aHTUHENTPOHLI, AHTMNPOTOHBI M MO3MUTPOHBI,
TO MBI pacrnonaraeM BCeMM 3/IEMEHTaMM aHTUMAaTepu, KoTopas
NONHOCTbIO aHanoruuHa obbiuHoM maTepuu. Hanpumep, aHT-
nertepuii gorkeH 6bin 6wl cocrosTe M3 sApa, cogepiKauiero
OAMH &HTMNPOTOH M OAMH &HTUHEMTPOH, M M3 MO3UTPOHa,
BpallaouLerocs BOKPYr 3TOro spapa.

AnTuMmaTepus AomkHa 6biTh TakoW ke yCTOWUMBOM, Kak
M obbluHas, NOka OHW He conpukacaloTcs. B atom cnyuae Ta
M APYras NONHOCTLIO AHHUIUAMPYIOT.

BcnepcteMe nNONHOM CUMMETPUUHOCTM MAETEPMHM MOMHO Ao-
BONBLHO TOYHO npepackasath, kak Gyper Bectu cebs aHTMMma-
tepus. OueBupgHo, oba Buaa maTepum He MOryT COCYLLBCTBO-
Bath, [o3TOMy Henbas oxuaarth, YUTO Ha 3emne HaMfgercs 3Ha-
UMTenbHOE KONMUECTBO AaHTUMaTepuu Mnu xots 6kl OTAenbHLle
cnomHsole arombl ee. CoBceM HeAaBHO noONyuyeHbl nepeble Ts-
wensie aHtMsapa. TyT ecTecTBEHHO BO3HMKAeT BOMpPOC: Cyuie-
cTByloT nM rpe-Hubyab B Kocmoce 6oribluMe CKOMNEHMA 8HTH-
matepumu, pawme uensie mMupbl M3 Hee? Monyunts npsmoi ortsert
Ha 3TOT BOMNPOC C MNOMOLWbIO AaCTPOHOMMUYEeCcKHx HabnlogeHuM
HEBO3MOMHO. Y3HaTh, Hanpumep, ¢ NOMOWbIO 3adpdexkra 3eema-
Ha (cmelueHMe CNEKTPAanbHbIX NMHMM), COCTOMT NM  UCTOUHMK
cBeta M3 BOAOPOAA WNM  AHTUBOAOPOAA, MOXHO 6Gbino 6oy,
TONBKO 3HAN  HANPaBNeHWEe BHEWHero MAarHUTHOro  nons.
Ha 3emne HetpyAHO BbLISCHUTL HanpaBneHWe 3NeKTPUUECKOro
TOKA, HO B KOCMMYECKOM NPOCTPAHCTBE 3TOT BOMNPOC YCNOMK-
Hsercs. KoHeuHO, MOXKHO ¢BS3aTh €ro C TAKUMM  BUAMMBIMY
ACTPOHOMMUECKMMH (HEHOMEHAMM, KAK ChnWpanbHble BeTBW ra-
NAKTUK, HO TOrAA HYXHO 3HaTh, COCTOSIT NU CAMM 3T BeTeM
M3 MaTepMM MNMU AaHTMMaTepWM, & 3TO BO3BPALLAeT HAC K MC-
XOHHOW TOuKe.

Orkpbitve Jiu u SlHra (HapyweHue npuUHUMNG HETHOCTH) OT-
KpbiBAGT TEOPeTMHEeCKMM NyTh K PewWweHMIo 3a8[84M, HO He paer
HMKAKMX HpaKkTHYeckux BuiBopos. [lpu  Bera-npespauieHnsx
spep, oTHocswmMxes Mmeway cobolo, kak koBanbT M 8HTMKO-
6anbT, AOMKHbI M3NYYATLCS 3NEKTPOHBI M MNO3UTPOHLI, CONPO-
BOXAAEMbIe  AHTHHEMTPMHO W HEMTPMHO,  OTAUYAIOWMMACH
HanpasneHMem BpaweHus. Boabmem Tenepb 3Be3ply, © KOTOPOM
H8 OCHOBAHWMM ACTPOHOMMUECKMX HABNOAEHMM MOIKHO CKA3aTh,
4TO ecnu OHA COCTOMT M3 OBbIUHO MaTepuM — Ha HeM npomc-
XOAMT oTpuuaTenbHslii 6erta-pacnag; 3TOT  npouecc AOMKeH
CONpPOBOXAATLCA MCMyckaHMem aHTMHeNTpuHO. Ecnu ke Ha 3toR
3seage Byayr obHapymeHsl HeliTpMHO, TO Torga moxHo 6Byper
pewnTs, MMGeM NM Mbl AENO C | MaTepHed MNU C aHTMMaTepxen.

KocseHHble KOCMOMNOrM4eckM paccymaeHus  acTpoHOMOB
Bepbpumka u Xokina npusenu| k BbiBOAY, 4tO B Hawen [ea-
naktuke Ha 1 o6bluHOe sAp NPUXOAWTCH  MeHble, Yem
10—7 aHtMsgep. C Apyroi CTOPOHLI, BNONHE BO3MOXHO, UTO
paauoManyueHMe  BHeranakTMueckoro uctouwuka Jlebeab A
K&K pA3 CBS38HO C AHHWUIMNSLMEeR aHTMMAaTepHUM.

Mrak, cuctrema anemeHtos MeHpeneesa, kortopas  eue
60 netr Hasap Kazanach 3aKOHYEHHbIM, XOTA W He JIULUEHHbLIM
npobenos psaom, cHavana 6bina 3asepuieHa, a 3atem npoaon-
HEeHa HEeOrpaHMueHHO B CTOPOHY Bca Gonee BLICOKWUX AaTOMHbIX
uMcen W Tenepb NPOAO/MKAGTCH B «OTPULATENbHYIO» CTOPOHY.

Smnnno CEFPE

‘nepepats no

BALU TENEBU3O0P NONYHYAET UBET

H eaaBHo B BeHe 3aHOHuUMNa paboTy HCCNEAOBATENbCKAA KOMMCCHA MO Tenesuae-
HUIO MemAYHapoAHOro KOHCYNbTaTHBHOMO HOMHTETa PafAMOCBA3M NO BbLIGOPY eau-
HOM CHMCTeMbl LBETHOro TenesupaeHWs ansa Esponbl, PaccMaTpWBaNUCb TPH CUCTeMbI:

amepHRaHcKkan — HTCH, cdpaHuyysckaa — CEKA
fABNAIOLWAACA YCOBEpLIEHCTBOBAHKEM CHCTEMb!

U 3anagHorepmaHcKkaa — [MA/f,

HTCH. BOonNbWHHCTBO YHACTHUKOB KO-

MHCCHU, NpeacTaBnaBuinx 45 cTpaH, BbiCKazanucbh 3a ¢hpaHuyscKylo cuctemy CEHAM
(23 cTpaHbl), NpeacTaBNAOLWYIO WHPOKOe nosie ANA HOBbIX NOWCKOB M YCOBEpPLUEHCT-
BoBaHuM, cuctema HTCH (6 cTpaH), Nno MHeHHIO CMeUHanNHCTOB, JOCTHUrNa CBOEro «no-
TonKa» W BPAf NW MoMeT 6biTb CyLeCTBEHHO MOAEPHM3HPOBAHA; 3a cucTemy MAN
nporonocosano 11 cTpaH. XOTA OHOHHATENbHOrO pPELUEHHA HOMWCCHA He NpPUHANa, Ha
OCHOBaHHMKM fABHbLIX npeHmyulects cuctembl CEKAM nepesg octanbHeiMH 22 mapTta

1965 roga mempay
coTpyaHuuecTse B ob6nacTH

CCP n ®paHuyner Obilo 3aKNOYEeHO CcornaweHHe O
yBeTHOro TeneBHWAEHHA W co3pa-

Ha cMellaHHaA COBeTCHO-thpaHLy3CHan HOMHCCHA, 3ajava HOMHCCHWM — panbHeHrwee
norMuvecHoe ycoseplieHcTBoBaHHe cHcTtembl CEKAM Ha ocHoBe Goratoro onbita Mccne-
HOBaHHM, HAKOMNIEHHOr0 COBETCKHMH HHMEHEePaMH.

3To COTPYAHHHECTBO Jano yye cBoW nnogbl. B aTom rogy 27 mana 9 wacoB nogpRAa
Wwna HenpepbiBHam TPaHCNAUMA LBETHOro TeNeBHAEHHA uYepe3 CNYTHUK cBA3M «Mon-

HUA-1» (cM. cxemy PAAOM),

CurHanbl nepeaaBa/iMCb HAa CNYTHHK ONbLITHOW

CTaHuHeH UBeTHOro TenesHAeHWUR

MocKoBCKOro TeneueHTpa, a NPHHHManMCb B NYHKTe, HaXOAALWEMCA B NOAYTOPa Thi-
£€AYax HunoMeTpoB oT MOCHKBLI, 3aTeM MO Ha3eMHbIM DPafHOPeNerHbiM JNIHHWAM B803-
Bpawjanuce Hasap, NPOMAAR MO «HOCMWYECKOH pagHoneTne» cebiwe 80 ThbiC., KM.

Huite Mbl neuyaTaeM COKpAaLUEHHbIH MepeBo
UY3CKOW CHCTeMbl LBETHOro TenesuAeHUAa C

ctatb MonAa CyaHa o6 ocHoBax cpaH-
AM (pasBepTHa € «nNamMATbIO») U Aaem

UBeTHYIO BHNaAHY, O4eHb NPHUGIH3UTENbHO MNOACHAIOWYIO CNOMHEHLLHE INeHTPHYECKHe

npeofpa3oBaHMA LBEeTHbIX CHrHaNoOB,
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oraa nMOHepam pPaguo yAanocs ne-
pepats nepBbie CUrHankl, OHM W He
noAo3pesanK, YTO 3Ta y3kas Tponka
B 3pupe ObbicTpo  paspacretcs A0
macwrabos kocmoca u no pagwo 6yayrt
fepenasaTbCcs ronoc, My3bika, 4YepHo-6e-
noe u, HakoHel, LBeTHoe u3oBpaenue.

CeroaHs pocTvkenus B 310N obnactu
yxe Hukoro He ygusnsior. OgHako Tpya-
HOCTH, CTOSiiMEe Nepes LBETHbIM Tenesk-
AeHMeM, SBHO HegooueHewsi. [lpasaa,
B ero OCHOBAX HMuYero HOBOro Mer. M3o-
Gpaxenue npepmera AOMKHO BbiTe BOC-
NPMHATO TPems nepepaloMmMH Kamepa-
mu  (Tpybkamu), cHabxeHHbIMH coOTBET-
CTBYIOLUMMM ULBETHbIMM UNbTPaMK. 3a8-
TeM CHMrHanbl OT KaXKAOH M3 HWUX HAAO
cobcTBeHHOMy  KaHany,
a8 B NpMeMHWKe HanoXMWTb APYyr Ha ApYy-
ra Bce Tpu OTAeNbHbIX LBETOBbIX M306pa-
MEHMS.

Bce kak 6yato 6b posonbHO NpoOCTO.
Ho 3pech He yureHbl ABa OCHOBHbIX (haK-
Topa. Bo-nepseix, Takoi cnocob
cnMwkom popor. Bo-BTOphiX, M3-38
TECHOTb! B 3upe Hensas MCNONL3IOBAThL
TPM OTAENbHbIX KaHana. «TupaHWs» pac-
npepeneHKs PajMOBONH  OCTaBMNa- ANA
UBETHbIX Nepefay nonocy pPagMoyacTor
TONLKO B 5 Mmerarepu, TO €CTb CTONbLKO
e, CKONbKO M Ans uepHo-Benoro Tene-
suaenus. Moatomy nobas. usetHas cu-
CTeMa AROMKHA MCNONL3OBATL TONLKO 3Ty
foNoCy vacToT, TO eCTh CMCTembl LBeT-
HOro u uepHo-6enoro TteneesupeHus o6s-
3aTenbHO  A0MKMLI  BbiTh  B3aumo3aMe-
Hembl TaKk, 4TOo6bl HA «LBETHOM» 3KPaHE
MOXHO 6bino cmotpers OBbiuHble 4YepHO-
6envie nepepaun (u Haobopor).

Orciopa cnegyet, 4TO ‘LBETHO® Tenesu-
AeHne — npeanpuatTue HEeé H3 Nerkux.
Y3koe OkHO B 3chMpe rpoauT caenarb

CHOYTHHK <MOJIHHf-1»: 1 — repMeTHuYHElit
Kopmyc, 2 — conHeuHas Garapes, 3 — OCTpO-
HanpaBlleHHaa aHTeHHa, 4 — JAaTHYHK OpHEeH-
TallMM AaHTEeHHB Ha 3eMil0, 5 — &HTEeHHbIH
NpHBOA, 6 — pPagUaTOP-XOJOAHUNBHHUK, 7 —
3anac pa6oyero Tena AiA NPOBEAeHUA MUKPO-
KOPpeKUHuH, 8 — KOppeKTHpylolad JABHra-
TelbHasg yCTaHOBKa, 9 — MNAaTYUK OPHEHTALHH
IJIA IpoBefeHHA KOoppeKuuH, 10 — naTyHk
CONTHEYHO¥ opueHTanuu, 11 — mMaHenab-Ha-
rpeBaTedb.

B UIBETHOM
TEJEBUIAEHHUHU

ytonuen MmeuTy O ero cospanuu. Yro
we genats?

YaueutensHo, HO uccneposartenu
8 Espone u B Amepuxe Hawnu Aobpyto
cotHiO peweHnii. M celivac BHegpeHne
LBETHOrO TeneBUAeHWs 3aBUCHT He CTONb-
KO OT NPEeMMYLLecTs TOro MAM MHOro
4aCcTHOrO TeXHMYECKOrO PEeLUeHHMSA, CKOMb-
KO OT npasunbHoro Buibopa Haubonee
yR8YHOM CHUCTEMbl B L@NOM. ;

B CLUA snibop 6bin cpenan ewe Ae-
cATOK net Hasag. [lotparus daHTacThue-
CKMe CpeACTBA HA MCCNeAOBAHWA, Tam
ocraHosunuce Ha cucreme HTCH, Ho wm-
POKOro PAacNPOCTPAHEHWA OHA TaK M He
nonyuwna: B ctpaHe tonsko 3% Tene-
BM30POB — LBETHbIE.

Bo Mpauumuu BbiIGOp nan Ha cucTemy
CEKAM, paspabotanHylo paHLy3cKHM
nHKeHepom AHpu ae (Dpancom.

Mpaktuueckn mempay HTCHM u CEKAM
ceMuyac Ha4anoch - OTKPbITO® 3IKOHOMMYE-
CKO8 M TeXHMUecKoe COPeBHOBAHWE, NpPH-
30mM B koTopom byper esponeickui. pbi-
Hok. CopesHosanne 210 obewder 6biTh
JKAPKMM M BO MHOFOM  HanoMHHaet
«6utey 3a Jla-MaHw»: MocT uAM TOHHesb?

Cpasuum oba KOMKypupylOwMe cucte-
mbi.  ChHavana paccmotpum Tto ofwee,
4YTO CBA3LIBAGT MX.

Wrak, otsoaumas nonoca 4acror B acu-
pe OueHb Y3Ka: CMrHan LBeTHOro Tene-
BMAGHMA [OMKEH WMeTb Ty e paauo-
INEKTPHUBCKYIO CTPYKTYPY, HUTO M O6biu-
Hbi#  uepHO-6enwiii curHan, 6ea pacwm-
PEHMA MONOChl 4acToT.

Ons paspeweHnus aToro napapokca
NPMWAOCL MPUBNEYL COKO3HUKA — ueno-
BEYeCKMA Fna3, KOTOPLIN NOKasan CcBoOK
MCKAIOUMTENBHYIO  «NOHATAMBOCTBY., [Ans
Hero usetHoe H3obpaxeHwe umeer Aase
cocrasnsiowmx. Mepsas — spkocTs unmn

N

MHTEHCMBHOCTD CBETOBOrO MOTOKA, WCXO-
ASlWero OT pasnuuHbIX Touek W3obpare-
HMS HE3aBMCMMO OT TOrO, Kakoe 37O
n3obpaxenue: uepHo-Benoce unm user-
Hoe. Bropas coctaBnsiowas — LBETHOCTH
nM306paxeHns, TO ecTb OKpacka 4 ee
HACbILW,EHHOCTb.

SlpkocTs € NpepencHoONM 4YeTKOCTLbIO ne-
pepaeTcs B KNACCMUECKOM, TO @CTb Uep-

Ho-6eriom, u30BpaweHuu TenesMAeHWs.
Putm takoi nepegaum nouctuHe haHta-
cTMueH: 6 MNH. Touek MW306paxeHus

8 cekynpyl Ecnu 6bl rnas ans oueHku
usera Ttpeboman TaKkoi e UHeTKOCTH,
UTO M AN OUEHKM SIPKOCTM, NPULINOCH
66l nepepaBaTh OAHOBPEMEHHO CHrHansl
BCcex Tpex uBeros, T0 ectb 18 mau. to-
uek B cexyHay. Koweuwo, toraa npobne-
Ma UBETHOro TenesMAeHMs ocrtanace 6sl
Hepaspewmmoli M noMbiHe. Begb B 3nex-
TPOHMKE KaMAbIM AONONHMTENbHBIA CHr-
Han onnauneaeTcs pPaclMpeHWeM Monocs!
4acror.

K cuacTelo, Takas 4erkocts 3peck He
HyxHa, Ha noeepxHOCTH, MeHbleN Heko-
TOPOro  ONPeAeneHHoro  KPUTHUBCKOro
paimepa, rnas- uBeTa ye He pa3nuua-
et — OH npocto BMAMT Gonee Mnu meHee
spKoe nsATHO. [O3TOMy BOBCE HE HYMHO
BOCNPOM3IBOAMTL TaKOe iKe KONUYeCTBO
LBEeTOBbIX TOWYEeK, HYTO M TOHeK SPKOCTM.
LocratouHo nmws 1 MAH. aHanManpyembix
Touek B cexkyHay. nas nonyvaer ty xe
wHdopmaumio. 3ato  ypaetrcs  pesko
YMEHbLMTL NONOCY HacTor.

CurHansl, . BbIXOASWKE M3 TPpex nepe-
AAIOWMX KaMep C Tpems LBETHbIMM TPy6-
KamMu-aHanuaatopamu (ans kpacHoro, 3se-
neHoro u« ronyboro uaobpamenus), —
B Nepsyio o4Yepeab CHMrHanmbl SIPKOCTH, TO
‘ecTb knaccudeckoe uvepHo-6enoe u3o6pa-
weHue.



OpHako curvan spkoctu Byaer e npo-
ctoim. OH CcOCTOMT M3 cmecH Tpex nep-
BMUHBIX CHFHanos — ronyboro, KPacHoro
M 3eneHoro, Ha akpaHe uLBeTHOM npuem-
HOM TPYBKu aTa cMecb Tpex LBeToB BOC-
NPOM3BEABT NPH  MAKCHMANLHOR WHTeH-
CHBHOCTH curHanos Genbiii UBeT, NpH MX
OTCYTCTBUM — U@PHLIH, & MPM Nepexos-
HbIX YPOBHAX MHTEHCMBHOCTM — Cepble
TOHa.

NabupatenbHas cnocobHocts uenoseue-
CKOro rf1a3a T&KOBA, YTO MAeanbHas Lse-
ToBas cMmecs pomkHa Ouite Takoi: 60%
3enenoro, 30% kpacsoro u 10% ronyGo-
ro usera. Takoi curHan SPKOCTM MOIKHO
noNHOCTLIO nepeaath 6 MAH. Touek
B CcexyHpy B nonoce uactor or 0 po
3 merarepu,.

Tenepb © uBeTHbIX curuanax. HyxHo nu
nepepasatb ux Bce Ttpu? Oxasuisaercs,
CaM COCTaB CHMrHana spxoctM ¢ npeobna-
AdHMEeM 3eNeHoro No3soNser NOWHTH Ha
3HauMTenbHoe ynpowexwe. [na nonyue-
HMS UYMCTO 36MI@HOTO HAAO M3 CYMMbl Sip-
KOCTH Y BbIYGCTh HA NPUEMHOM YCTPOii-
CTB® CYMMY CHrHanoB AByX ApPyrux Lse-
TOB.

Y — (rony6oii -+ kpacHsifi).

3HauMT, MOXKHO NepeaasaTts TONLKO ABA
usera — KpacHbii u rony6o#. Coorser-
CTBEHHO YMEHbLUABTCH M LWMPHHE NOROCHI
Ans nepeaads uUseTHbix curHanos. Teneps
ye AOCTATOMHO nonockl B 2 Mmerarepua.

Ho, moxetr 6uiTs, 3To Becnonesxo? Beas
CUFHAnNbI APKOCTM 3aXBATMAM BCIO NOROCY
yactor B 6 merarepy. Teopertuuecku me-
C€TA CHMrHANaMm UBeTHOCTM B Heil Her.

PapuosnekTpoHukn Hawnu  BeIxog —
MCMONB3OBANK TOXHMKY T8K HA3bIBAGMBIX
NOAHECYLUHX BONH.

TenesnanoHHas nepepaua segercs Ha
Hecyuweii BonHe, KOTOpas MOQAYNMPOBAHA
curHanamu uzobpaxenus, obpasys nono-
CY 4acTOT WHMPHHOW B 5 Merarepl, no obe
CTOPOHbI OT Hecyuien.

Mpu HexoTOpbIX ycnoBMAX 4acTb 2TOM
NONOCHI MOXHO 3AHATL NOA AONONHWTENL-
HYIO Hecywylo BORHY. A 3Ty nogHecy-'
LWYIO MOXHO, B CBOIO OMEPefdb, MOAYnu-
POBaTh CHUrHANAMKW, OTAMYHLIMU OT Tex,
KOTOPbIMM mopynupyercs Hecywas
BONHa.

MpeanouturensHo, utobul aTO AoOnOnNHK-
TeNbHOE «OKHO» HAXOAMNOCL B8 nonoce
HacTOT, HaMMeHee 3arpPyKeHHON CHrHana-
MM, TO ecTb B BepxHeii 30He KaHana.

Hecywyio u noasecyuwiyio sonHsi mom-
HO cpaBHuTs ¢ Gonbwum xopom. Beck
XOp noer naptHio spkocti. OaHospemen-
HO rpynna CONpPaHo, 4bM ronoca CMewu-
BaloTcs ¢ obwum aHcambnem, BuiBOAMT
APYrylo napTvio usetHoctd. [ns npocny-

WKBAHMSA NMILL NaApTHMM COMNPAHO MX rono-

ca NpPMXOAMTCA OTMMNLTPOBLIBATE  OF-
AenLHO,

Moxer nokasatbes, uTO Tenepe OCHOR-
Hbl@ TPYAHOCTM yxme npeogoneHs. Ho Ha
CaMOM pene nNpPoOXAEHO TONbLKO MOANYTH.
Mo oaHoM nopHecywel Hago nepeparts
fABa curHana: KpacHbli M ronySoi. Ito
rPOMajHOe NnpensTcraMe, HO M OHO npe-
oponnmo. B cnocobax npeogonexus 3toi
TPYAHOCTH M NEXHT pPasnuuue  Mexay
cucremamu HTCHU u CEKAM.

Kak uasectHo, nioban paguoponHa ume-
et ¢opMy cuHycougsl. Ee momno mopy-
nMpoBaTe NO TPeM napameTpam: no am-
nnuryge, no case MAM NO  Hacrorve.
B HTCU pans nepegaun pAsyx upeTHbIX
curnanos BoibpaHa MogynsuMsi M no am-
nauryne v  no case. lpu nomowm
aMNNUTYAHON MORYNALUM NEepenaloT Ccur-
HaNn OAHOro UBEeTa, NpM NOMOWM haso-
BOW — apyroro. Hecmotpsa Ha opurunans-
HOCTh, 3TOT  cnocob  umeer  Mmaccy
Hepocratkos. OH tpebyer HenpepsisHoro
MCNPAaBNEHWA 3pUTeNeM HepOCTATKOB ne-
penaun. Mapaszutuueckue konebanus, ma-
neiiluMe nomexu CBOAST HA HET KAaueCcTBO
nepeaaun. K Ttomy e renesuaop pon-
EH MMOTb ABE NULHWME PYYKM HACTPOiM-
KH. ITO Cepbe3HbIM HeAOCTATOK: 3pUTens,
YXKe NPHUBLIKWMKA K SBTOMATHYECKUM pe-
FYAMPOBKAM B NPHeMHHMKAEX, HE AOMKEeH
FOHATLCA» 38 UBETOM.

B ornuune or HTCU B cucteme CEKAM
MPUMEHAGTCA TaK HA3bIBAGMBLIA «KaAPO-
Bbii»  cnocob, TO ecTh nockinKa LBeTo-

‘BbIX CHUrHANOB MNOOYEPEAHO.

OpHo M3 rnasHbix yao6cte CEKAM —
MCNONb3OBAHWE TONILKO OAHOrO TMNA MO-
Aynsuumu (NacTOTHO#N), ycroiuusod npoTus
nomex M Haubonee HapemHoON. B Tenesu-
sope CEKAM pyuek Hactpoitku He 6ons-
we, yem B uepHo-6Genom renesmaope.

Ho kak e toraa oW peiicreyer npu
npueme Tonbko ogHoro curHanal B yacr-
HOCTH, KakuM O6pazoM npuemHWK npo-
M3BOAMT BbluMTaHMe, uTOBbI nonyuurs orv-
TeHKWM 3eNneHoro, ecnu OH pacnonaraer
Tonbko KpacHbiM! Beab onepaums sbium-
TaHWA MMeeT cneaylowmii Bua: Y — kpac-
HbiM = rony6oi -+ 3enensili. A 310 He no-
380NR€T  ONpPeAenHTs COOTBETCTBYIOWME
orrerku ronyboro u senexoro.

Co3gano npucnocobnexme, noasonsio-
wee oboitH M 3ty TpyaHocts. Hanpumep,
NepPeRaTyMK NOCLINAGT KPACHLIA CUrHan,
Ha npveme oM paagenserca u nonagaer
8 ABe pasnuuHbie uenu. C nepsoi Wenu
OH NPAMO Hanpasnsetcs Ha Tpybky, rae
M npoyepuuBaer CTPOKY, BO36ymAaI0-
Wylo KpacHble TOYKM akpaHa. Bropas
uens INGKTPUUECKM L[NAMHHEe, W, NPOXOAs
€8, CUrHan onasfLiBaerT Ha OTPe30K Bpeme-
HM, NOKA CTUPAeTCA NPeAbIAYWIas KpacHas
CTPOKA, TO ecTb Ha 64 MuKpOCeKyHAb!.

M korpa 3TOT BTOPMUHBIN KpAacHBIA cur-
Han nonaper Ha TPYybKy, ero npsMmon
KpacHuii  coBpar ymke ycnen ycTynuTe
MecTo cnepyiowemy 3a Hum ronybomy.

Ha ogHoit ctpoke kpacHbifi  curman
AeHcTBYeT kak npsmow, a rony6oi na-
BNIGKAGTCA M3 3INEKTPUYECKOH «NaMKTH»
Ha Apyro# -—— Haobopor: rony6oii nps-
MO#H, @ KPACHLIN — OTCTaBLIMN,

Ho He Bnuser nu 310 Ha kauectso m3o-

. 6pamenust Beab oauM curwan noctynaer

Ha TPYOKY ABaMAMI: HCB@KMM® M «KOH-
cepBMpOBAHHLIMY. YetkocTs  M30Bpance-
HMA — 625 CTPOK; 3HAYUMT, HA KaKAbIN
useT npuxoaurca no 208 crpox.

A uetkocts B 208 ctpok Ans  usera
OYeHL BbLICOKA, OHA HMYYTb He yXyAlaer
KauecTso M306parkeHus.

He stom koHuaercs: rnasHoe paznuuwe
mexpy HTCU u CEKAM. Koraa curnane:
nepefaHsi W PACKOAUPOBAEHBI 3NEKTPOH=
HBIMK LieNAMM, TO OHM MAYT B LBETHYIO
TpY6Ky, obwyio ana oBoux twnos Tene-:
BM30poB. [AHO 3kpaHa TPyBKM MOKPLITO
COCTaBOM, COCTOSUWMM M3 LBETOBbIX 3@-
PeH — KpAacCHLIX, ronybeix M 3eneHsbix.
Bcero sepen — 1200 Thic. Ouu crpynnu-
posanbi B 400 tuic. tpuap. Kawpas Tpua-
Aa COAePMHUT NO OAHOMYy 3epHy BCex
Tpex usetos. o AelicTeMem 3neKTPOH-
HOFO Nyya COCTAB BCMLIXMBEGT KPACHLIM,
3eneHbiM unu ronybeim LBETOM.

Korga npuuar curwan spkoctw, aepa
Bo3byxpaloTes Bce BMecte M paloT Ge-
AbIA, YepHsId M cepbie ToHa. Ho kak To-
rAd nonyyaercs UBETHON CHrHan?

B ropne Tpybku pacnonoxeHs: Tpmu
«3NeKTPOHHLI® nNywku». Kawxgylo nuraer
cooTBeTcTBylOWMI LBETOBON curnan. Jlyy
M3 NyWKH ANS KPECHOrO uLBeTa [OmKeN
Gombapauposar  Tonsko 3epHa, ceers-
WMeCH KPACHLIM LUBETOM, He 3ajesas
Apyrux 3epeH. To e Ana nywek rony-
6oro u aeneHoro useros. Urak, co cko-
POCTLIO 64 MMKPOCEKYHABI HA CTPOKY
TPM 3NEKTPOHHBIX Ny4ka AOMKHLI BLIGpPaTL
u3 1200 Thic. 3epéH TtonkkO cBOM
400 Tuic, cooTBeTcTBYlOYMX A8HHOMY
useryl

Ana atoro mempy nywxamu u gHom
Konbel CTABUTCH MeTanAMUECKMS IKpaH-
macka ¢ 400 tbic. oTBepcTMsMM, cooTBer-
CTBYIOLUMMHU KAKAROH Tpuape 3epeH. Pac-
CTOSHMA MEMAY HWMM PacCuUMTaHLl TaK,
YTO KaMAbli 3NEKTPOHMBIN Nyy Moxker
nonacte Tonkko Ha Heobxoaumoe 3epHo.

YBbi, nopoBuas TOuHOCTE CTOMT AOpO-
ro. M ueHa atoro aHcambns anexTpoHHON
8PTUNNEPUN BLICOKOM TOYHOCTHW — OAMH
M3 ero rnasHbiX HEAOCTAaTKOB.

HecmoTps Ha Bce TpyaHOCTM M cno-

‘HOCTb  UCNONL3OBAHHbLIX CHOCOBOB, pe-

3ynLTathl NOAYUMAMCHL Benukonenwsie. Te-
nesn3op obpen uper.
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1945 - B.NO3AKOHAY

1954 — TYAHH

PYRLLETY
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HAHKOMCTRO € MAPOONeMoM, 0 HOTOPOH He

HMOCILL HHA MANCHLUCTO TIOHATHMH, HMHOM-
AQ AoAe3H0 HAYMATEL C BHUMATCALKHOrO M3y
deHHa Oubnuorpahrueckoro cnucHa. 3jiecs,
B HA3BAHHAX HHAT “ CTATEH, OTPDHHCHO
gce:  poNyieHHe npobinembl, e pas’guTHe,
ZA0NYHACHAUA, NPEeNRHACHWUA, MPAKTHYECHAR
3HAUNMMOCTL H MHOrOe apyroe.

Ecnn nopontn ¢ Takon «budinHorpadu-
HYECHOMW» TOYHH 3PCHHMA H ABMCHUIO HABW-
TALHH, MOIHO ()ﬁH.xpyM(MTh gecbma niebo-
NbiTHLIe obcroaTenncrToa. lMpexwne Bcero
BbiSICHHUTCH, YTO CNOBO ¢KABUTALHA» NOABRU-
nocb nHwL 70 ner Hazajn. A cnucoxk pa-
60T, NOCBAWCHHLIX 3TOMY HU3HUCCHOMY
ABNCHHIO, OTHPLIBAET PAtOTA, HAMUCAHHAA
NeoHappom  Jdinepom 1 1754 ropy. Tle-
HHANMbHbLIA THAPOMEXAHHWK  TEOPETHYCCHH
OPeACKa3ai RO3MOMHOCTL  CYLUECTBOBAHWUA
HABHUTALHUH, XOTA Cam 3ITOT TCePMHH Obin
E€MY, HOHCYHO, He3HAROM.

Bonwuwe cra ner wasnragua He 6ecno-
HOMJIQ YyMbl TCOPETHHOB M HEepPBbl MNPAKTH-
Hoe. Ho 3a nocnegnue 6 ner XIX pexa
oHa 18 pa3 3acTagHiIad HMHIKCHEPOB W yue-
HbIX PaspasMTbCA  CTaTkimMmMd., 3a nepebie
20 ner HAWEro  CTONneTHA NOABHNOCH
42 cTaTbH, npHYeM B AHFAHH 3Q 3TOT ne-
pHOR NYBAWMKYETCH CTATeH O HKABHMTALMH
GonbWe, 4em BO BCEX CTpPaHax, BMecTe
B3ATLIX. B crnepyouwme 15 net Konuyecrtso
paGor nepesanuvsBaeT 3a COTHIO W NPORON-
HACT YBCIHHUMBATHLCA.

3a 3THUM  cyxum, dopmanbHbiM  rpadu-
HOM M3MCHEHUA HOAHMYECTBA EMerofHblX
NYyONHHALMHA NeMaAT MHTCPeCcHbie, HepegHo
APaMaTHYeCcKHe CcOSbITHA, TOHHWE [OPOoro-
CTOAWME IKCICPHUMEHTbI W HCOMMUAAHHbIE
OTKPbITUA. HeHoTopbie M3 3TUX Bonpocos
OCBeUICHb! B cTaTbe npodieccopa, [OKTopa
TexHHYecHux Hayx Jl. SNWTEAHA.

IOEPBFIE BCTPEIHA
C KABUTAIIAEH

"cxonuoﬁ TOUKOW B 3IKCNEPMMEHTanb-
HOM M3YYEHMH  KaBMTAUMM  MOMKHO

cuurate 1894 roa. Mmenno B atom
FOAY MHMCEHePbl Ha NPAaKTHKE CTONKHYNMChL
c ssneHueM, kotopoe 140 ner wnazag 6bi-
Nno npeAckasaHo JiAnepom.

Ucnuitauus  aWrnuiickoro  MuHOHOCLA
«[apuHr» cHayana He npegsewiany Hu-
Kakux HenpusatHocTed. [locteneHHo yse-
nuumsas uucno ob6opotos rpebueix BuH-
TOB, MHXeHepsl nonyyanu Bce Gonswyio
u Bonblyto ckopocts. Ho BoTt, korga Ko-
pabne wen co cxopocteio 24 yana, oue-
peAHoe yeenuuenue uncna obopoToB He
Aano oxupaemod npubasBku cKOpPOCTH.
MawnHbl  BKNIOYEHBI Ha MOMHYIO MOLY-
HOCTh, CKOPOCTb KX BpaUleHMsi [OCTMrNa
npegena, Ho.. «[l3pMHr» Tak M He cmor
AOCTHYL pacuyeTHbix 27 yanos.

AHINMACKHE FUAPOAMHAMUKM MPaBMNb-
HO ObbusicHunu cyts pena. lNpu 6Gone-
WKX CKOPOCTSX OKONO INONacred Moryr
BO3HUKATE TakMe HM3KME [ABNEHUSA, 4TO
WUAKOCTL paspuiBaeTcs U B Hel obpasy-
10TC NYCTOTb! — KaBepHbl. TOrpa-ro
POAMNCS TePMHMH KaBuTauus — o6paso-
BaHWE@ NYCTOT B IKMAKOCTH.

Kaeutauus cunbHo cHumaer ynop rpeb-
HOTO BWHT8, W MMEHHO NO3TOMY «[apuHr»
He CMOr Pa3BUTL PAac4eTHYI0 CKOPOCTh.

Wrak, Henb3s ckazars, urobul nepsoe
CTONKHOBEHME C KaBuTauMei He NpPuUHecno
uHeHepam HenpuatHocted. CHukeHue
IKOHOMUYHOCTH BMHTOB -— [OCTATOUHBLIN
nosop ans Gecniokoictsa. Ho camoe He-
npustHoe Obino ewe Bnepegu.

B 1907 rogy Ha BuHTax GbICTPOXOAHBLIX
naiivepos «MaBputanus» u «Jlyautanua»
6uinu  oBHapymeHs!  s3BMHBI  rny6uHOM
6—8 cm. Yepes kawabie fsa mecsua Ha
HUX HAA0 ObLUIO MEHATh  U3beAeHHbIe,
yTpatuswue csolo obrtexaemyio 6naro-
POAHYIO  (DOPMY  BUHTBI  CTOMMOCTHIO
8 70 Thic. RONNAPOB KaMAbiNA.

Aanswe  HeNpUATHOCTM  MOCLINANMCH,
KaK M3 pora u3obunus. B repmaHckom
BOEGHHOM (DNOT@ HA BMHTAX TOPHEAHLIX
KaTepoB M MWHOHOCUEB YXe yepes 24 ua-
€8 3KCNNyaTauMH NOSBUAMCL Crefll pas-
PylWeHus, KoTopble uYepe3 Hegento npe-
BPATMNMUCL B PAaKOBMHbI BEIMMUHON € Ky-
nak. BuHTeI ogHoro rnuccepa, npereHpo-
BABLIErO B COPOKOBLIX rOA4ax HA YycTa-
HOBNIEHWE MMPOBOrO PEKOPAd, HMenu
M3-38 KaBWUTALWM HACTONBKO HU3KMH KO-
3(PPULMEHT MONe3HOro AeHCTBUS, YTO AnA
ero KOMNeHCaUuMM Ha ABYXMECTHLIH Karep
NPULINOCL YCTAHOBMUTL MALLMHBI  MOLLHO-
cteio 6400 n. c. Yke uvepes 30 ner noc-
Ne NepBOro CTONKHOBEHMS C KABWUTALMEH
rnasHLIi MHMEeHep ¢PAaHLY3CKOro nora
YTBEPHAAN, 4TO OHa eMEerofHo «chbeaa-
eT» MMINMOHBLI NOWAAWHBIX CHUA M TbiCS-
Y4 TOHH TONNMBA.

CKOpo  cTONKHynMCh € KaButauuel W
ruaposxepretukn. Ha [uenporace oHa
SBMNACL NPUYMHOA YAAPOB M COTPSACEHMH
8 Typ6unax. Mpu npoekTMpoBaHMM cBEpPX-
MOLLYHBbIX HACOCOB KaHana uMeHM Mo-
ckBbl, TYpbuH  Yramuckod, PuiBuHcko#H,
Kamckoit u gpyrux F3C norpebosanacs
paspaborka mep ans 3awuthl paboumx
KONec OT paspyuleHMs.

XOJOJZHOE RUITEHUAE
B ITOTORE

nna TOoro utobbl MOAYMWTH KaBMTALMIO,
BoBce He Ttpebyercs cnoxHoro o6o-

pyAoBaHms.

Kamppii moxer cam suizsars, ysugers
M YCnulwate KaButaumio. Boasmure crek-
nsHHylo Tpy6ky auametrpom 10—i15 MM,
Harpeiite ee nocepeanHe B NNaMeHW ra-
30BOM ropenku M cnerka noTaHMTe 3a
KOHUubl, Ha Ttpybke BO3HMKHeT ‘MecTHOe
cyxenwe puamerpom 3—4 mm. MMpubop
rotos. [lpucoepuHute ¢ nomolsio pesu-
HOBOrO LNaHra OAMH M3 KOHWOB TPyGku
K BOAONPOBOAHOMY KPAHY W HauwHalTe
ero NnoCcTeneHHo OTKpbIBaTh, BHauane wu3
TPY6ku GecwymHo noteuer soma, u TPYy6-
Ka Ha BCeM npoTsmenun Gyper ‘npoapau-
HOW. Ho BOT BBl OTKPINM Kkpaw Gonswe.
Mocnbiwancs cuctawmin wym, a 8 y3Kom
MecTe nOSIBUNOCL TYMAHHOE NSATHLILWKO,
0cOBeHHO XOPOWO BUAMMOE Ha TeMHOM
PoHe. IT0 nNATHLIWKO M ecTh oBnacte,
B KOTOPOH BO3HMKNA KaBuTauus. Or-
KPO#HTe KpaH NocunbHed — TymaHHas o6-
NAcTb 'CAGNAGTCH 3aMeTHee, pPa3MepLl ee
BO3pacTyT, wym ycunurca. Ecnu 6b1 cko-
POCTH TeueHWs u pasmepbl TPybiu Guinu
nobonswe M AMaMETP ee MUHMMANLHOrO
cevyenusa pocruran 10—15 mm, To uHTew-
CMBHOCTb wWyMa Gbina Bui takoif e, kak
or paboraiowero TuicsuecHnLHOrO aBMa-
LMOHHOrO MOTOPAa, PACNONOMEHHOro OT
BaC B HECKONbKMX MeTpax.

Yro xe npoucxoaur B TymanHoii oBna-
ctu?

Haubonewas ckopocts sogsHoro novo-
KA JAOCTMraeTcs B CAMOM Y3KOM MecTe
TPY6ku. A B Tpybke, rae cxopocts Gonb-
e, TaMm AaBNEHHE MEHLIE, NOITOMY, OT-
KPbIBas KPar, Mbl MOXEM MOHM3UTL [as-
neuue po 0,02 atm. Mpu Takom fasnenuu
BOA3 «BCKMUNAGT» NPM KOMHATHON Temne-
paType. 370 MecCTHOe BCKMNaHME XOnopa-
HOM MMAKOCTH M NONYYUNO HA3BAHWE Ka-
sutauun. OG6nactb, 3aWsTas kasurauued,
KAXOTCR Ha8M TYMAaHHON NOTOMY, 4TO CBET
NPeNoMnsercs M OTPAMKAeTCA OT rpaHuy
nyasipekos. lMNpomuaswmcy 1—2 cm u no-
N8B CHOBA B 30HY BLICOKOrO fAaBneHus,
OHM  pPa3faBiMBAIOTCH M CMBIKAIOTCS.

YacTuuel mupkocTw, nemawme Ha npo-
TUBOTIONOMHBIX YWYBCTHAX, COYAAPSIOTCA M
NPOM3BOASAT 3BYK, KAk NPM Xonke B na-
AOWM. DTU MUKPOXNONKH, CnuBascL B 06-
wuii  xop, obpa3syioT xapakTepHsiii ans
KaBUTBLMM WYM.

C uameHeHMeM pasneHus B ABMKY-
WeACA MMAKOCTM MLl CTANKMBAGMCS Ha
KaXOOM Lary.

Bor npoxocutca «Pakeran — tennoxog
Ha nopsoAHbIx Kpbinbsix. Hag ero asuiky-
WHMCA NOABOLHLIM KPLIIOM BO3HMKAET
paspexeHue, a Noa KpbinOM — NOBLIWE-
HMe pasneHus. PasnocTeio paBnexuit Ha
nonactsx rpebHoro Bunta obycnoeneH ero
ynop. PasHoctb gaenewwii no obe cropo-
Hbl nlonacTy Typ6MHHOro Koneca npuBoOAUT
ero Bo BpaweHuwe. M ecnu B obnactu
Pa3’peeHMs Ha KpbiNe, NONACTM BUHTA
unu TypOGuHLI AasneHMe AROCTMrHeT paB-
NEeHUA HACBLIWEHHbIX NAPOB, TAM BOIHMKHET
KABMTALMA, BO3HMKHYT NY3bIPH.

MosBUTCA KABMTALMS MNM HET, 3ABMCMT
OT COOTHOWIGHMS CHA, NPMKMMBIOWMX HAW
OTPLIBAIOWMX HACTHLLI HHMAKOCTH.

Mpuicumalowme cunbl Tem Gonblie, Yem
Gonbwe pa3HOCTL OKPYXAIOUIEro AaBne-
HMS M [RaBNEHMA HAaCLILEHHOrO napa
8 Ny3bipbKax. -

OrpuiBaiowme cunel — 310 LeHTpoBex-
Hbl@ CMAbI, BO3HWKAIOT OHM NPM ABMIKE-
HUM YaCTHU, MMAKOCTU NO KPMBONWHEHHBIM
TpaekTopusiM, orubalowum npensitcrane
(kpbino, nonacrts). Oum BoO3pacraioT ¢ yse-
NMUYEHMEM CKOPOCTM, RNNIOTHOCTA M KpPH-
BM3HbI TPAEKTOPHHM.
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