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JPEBHEMIIEE IPOIIJOE
TEPPUTOPUNU MOCKBbI

M. I. PABUHOBNY,

KaHguaaTt UCTOPUNYEeCKUX HayK

[MpupoaHbie ycioBUs, B KOTOPBIX XMBYT COBPEMEH-
Hble MOCKBHYM, JaJeKO He BCeraa ObLIM TaKUMM, Kak
ceiiyac. [IpuBbIUHBIM s Hamiero rjasa JjaHaiiagpT
ITongMockoBbsl copMmupoBajcsi B pe3yiabTaTe Mpolec-
COB CO37IaHUsI CAMOM 3eMHOM KOpbI, U3MEHEHUS] COOTHO-
LIEHUST MEXAY MOpeM M Cyllieil M ImepeMeHbl Kiaumarta.
IMpouecc »TOT TpoAoJKalCsI  MWUIMOHBI CTOJETUI
M KaXIblil ero 3Tam OCTaBWJI CJEIbl B CJIOSIX IMOAMO-
CKOBHBIX mopoa. M3ywas 3TH ciou, Teojord CMOIJU
BOCCTAHOBUTb HCTOPUIO TeppUTOPUM MOCKBBI, Hauyu-
Hasl ¢ IpeBHEMIIMX €€ IMEepHUOoAOB, KOTAa M3 3acThiBalo-
el MarMbl 3€MHOTO IlIapa BBIKPUCTAIM30BaIUCh TaK
Ha3blBaeMble «IEepPBO3JaHHbIE» TOPHBIE MOPOIbI, WU KOH-
yasi MepuofaMu CPaBHUTEIbHO MO3IHUMU.

3a 500 ¢ AUIIHUM MUWJUIMOHOB JIET Ha TEPPUTOPUM,
rae ceilyac HaxomauTcsi MOCKBa, MHOTO pa3 CMEHSIIHMCH
Mope ¥ cymia. M3 3Toit mOCTOSTHHOM CMEHBI CTUXUI MOX-
HO BBIICAWUTb TPU OOJBIIUX HACTYIUICHUS MOpS, BO
BpeMsl KOTOpPbIX TeppuTopusi MOCKBBI Ha OoJjiee WU
MeHee JUIMTEJIbHbBINM Mepuo CTAHOBUIACh MOPCKUM JTHOM.
Jns Hac, moxalyi, OCOOEHHO BaXeH TaK Ha3blBae-
Mblii KAaMEHHOYTOJIbHbIM Mepuod, TOJYUYUBIIUN 3TO
Ha3BaHUE IOTOMY, YTO CpeAu €ro OTJIOXEHUIl comep-
KaTcsl MHOTOYMCJIEHHBIE CJIOM KaMeHHOro yrjis. B 3to
BpeMsI Ha JIHE MOpSI, OXBaTbIBaBLIEero U paiioH MOCKBHI,
OTJIOXKUJIMCh HW3BECTKOBbIe Moponabl. O6pa3oBaBiIvecs
TOTJa B YepTe caMoii COBpeMeHHOU MOCKBBI U ee OKpe-
CTHOCTSIX 3ajieXM W3BECTHSKOB THUIA MSIYKOBCKUX U
JNIOPOTOMUJIOBCKUX, a TaKXe 3ajJexXu [O0JOMUTOB Ja-
BaJii M JAIOT A0 HACTOSIEr0 BPEMEHM YpPe3BbIYAHO
LIEHHBIA CTPOUTENbHBI Marepuays. MSAYKOBCKUA U
JNIOPOTOMMJIOBCKUII M3BECTHSIK — TaK Ha3bIBaeMblil «Oe-
JIbIl KaMeHb» — Haulea cebe B MOCKBe IIMPOKOE Mpu-
MEHEHHWE — M3 HEero COOpYXalUChb KPEMOCTHbIE CTEHBI,
nBoplbl M UepKBU. [lepBblii KaMeHHBII OOOPOHMTENb-
Helii mosic MockBbel — Kpemnb Imutpus [JoHcKoro —
Obul TocTpoeH B 1367 . LieTMKOM M3 0O€JI0oro KaMHs.
BricTpoeHHBII MO3AHEE M3 TAaKOro € KaMHSI BTOpOit
00OpPOHUTENIbHBIM TOsIC MOCKBBI TOJIyYUJl Ha3zBaHUE
benoro ropoma. Ha3zBanue MocCKBB «OeIOKaMeHHas»,
Boule/lIee B ObUIMHBI M HApOAHbIE MpeaaHusi, 00sI3aHO
CBOMM MPOMCXOXAEHUEM MHOXECTBY KaMEHHBIX 3MaHUA,
IMIOCTPOEGHHBIX M3 TOro xe marepuaia mnpu Wsane I11.
Benblii kaMeHb 10JToe BpeMsi ObLT OCHOBHBIM CTpPOU-
TEJbHBIM  MaTepuaJioM JUISI KaMEHHOro 30[YecTBa.

Haxe B XVIII m XIX BB., Korma CTeHbl 3JaHUI yXe
BBIBOAWIMCH M3 KUpNHUYa, QyHIAMEHTbl M LIOKOJIU 31a-
HUM ObUIM elle OeloKaMeHHBIMU. IIpekpacHbie Kaue-
crBa 0esloro KaMHs KakK JeKOpPaTMBHOIO Marepuasa
Xopouio 3HaIM Halld IpeaKu, JIOOMBIIME YKpallaTh
OeJloKaMeHHBIE YacTH 3JaHUN 3aTeIMBOI  pe3bboit.

MenoBoii mepuoj, MNOJIYYMBIIMI CBOe Ha3BaHUE OT
Mejla, 3aHUMAlOLEro 3HAYMTEeJIbHOE MECTO Cpelau ero
OTJIOKE€HUI, TakKXe OCTaBWJI CBOM CJjie[ Ha TEpPUTOPUU
MockBbel. B Ty mopy 3mech ObUIO MelIKOe MOpe, Ha JIHe
KOTOpPOTO OTJIOXMJIMCh IJIOTHbIE Oypble TOPOIbI —
«OMOKW», CTOJIb XapaKTEPHBIE IS MOCKOBCKOW 3€MIIU.

B Te mepuonbl, Korma Mope OTCTYMajao ¢ TeppUTOPUHU
CcOBpeMeHHOM MOCKBBI, 3/ech Oblla CHayaja IMYyCTbIHS,
a 3aTeM paBHMHA C TEIUIBIM KJIMMAaToOM, Ipope3aHHas
peKkamu.

OKOHYaTeJIbHO MOPE OTCTYITMIIO C TEPPUTOPUU MOCKBBI
B TPETUYHBI TEpUOI, KOria MOpCKUe OacceilHbl 3emJin
Bce Oosiee u Ooyiee 000COOJSIMCH APYr OT Apyra. ITO
BBI3BAJIO TOSIBJIEHUE psiia OCOOEHHOCTEN pacTUTENb-
HOCTU, TIPUCYIIMX KaXIOMy U3 3TUX 0OacceidHOB.
B sT1OT nmepuoa mosiBASIIOTCS M Pa3BUBAIOTCS COBPEMEH-
Hble BMIbI XHBOTHBIX.

YeTBepTUUHBINA TME€pUOJ O3HAMEHOBAJICA pPa3BUTHEM
KyJbTYypbl uejioBeKa. B Havaje 3Toro mnepuopa Hacrty-
MWJIO CUJbHOE IMOXOJO0JaHue, B pe3yjbTaTe KOTOPOTrO
3HAuUMUTENbHAsI 4acTb EBpomnbl oKaszajdach IOKPHITON
npaoM. Bompoc o ToM, ObLIO JIM 3TO OJieeHEHUE 3eMJIU
€IMHBIM WJIM TIPOUCXOAMJIO HECKOJbKO OJIEJIEHeHUH,
yepenoBaBIIUXCS ¢ 0ojice TEIUIBIMU TEepUOAaMH, [0
CHUX TIOp elle SIBJASIETCS MPEeAMETOM IHUCKYCCUM YYEHBIX.
OmHM U3 HUX — MOHOTIJIAUMAIUCTBl — CUMUTAIOT, YTO
ojieicHeHUWEe ObLJIO  €OWHBIM, Jpyrue — ToJiMrjialua-
JIUCTHI — YCTAHaBJIMBAIOT HECKOJIbKO osieaeHeHuit. Ho
W MOHOTJAUMAJIUCTBI NMPU3HAIOT TeNepb, YTO BO BpeMs
OJIEACHEHMS TIOLIAAb IMOBEPXHOCTU 3E€MJIM, IMOKPBITOMN
JIEAHUKOM, W3MEHsIach: JIEAHWK TO HacTymnaa OT Io-
JIIOCOB K 3KBaTopy, To orcrynaji. C Apyroil CTOpOHbI, U
MOJUTIAUMATUCTBl TAKXKE MPU3HAIOT, YTO JIEAHWK HHU-
KOrJa He Hucye3al ¢ MOBEPXHOCTU 3eMJIM BOBCE, OCTa-
BasiCb y TMOJIOCOB. Bo BCsIKOM ciyyae, TeppUTOPUIO
MoOCKBBI JIEIHUK TOKPBIBaJ HECKOJbKO pas3.

JIBukeHUe JeAHMKA, YBJIEKaBIIEro 3a co0Oil KaMHH,
OCTaBUJIO HAa MeCTax, KOTAa-TO MOKPHITHIX OJIEACHEHUEM,
CBOIi ciiell B BMIE TaK Ha3biBAEMOrO MOPEHHOTO JIaH[I-
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madTa, IS KOTOPOro XapakKTepHBI TJagKue KpYIHbIE
U MeJKMe KaMHHU, OKaTaHHbIe B MpOLECcCe ABMXEHUS
JenHuKa (BalyHbl). JIeTHMK TOKpBIBAJI M pPaiOH COB-
peMeHHoii MockBel. Torma-to ¥ OTJIOXUIKUCH 34ECh
KENTHIA TECOK M JIMH3bI KPacHOOYpO#l TJIMHBI, KOTO-
pble COCTABJISIIOT BEPXHUE CJIOUW TMOPOMA, JeXallUX IO
KYJIBTYPHBIMU (T.€. CBS3aHHBIMM C JIE€SITEJIbHOCThIO YeJI0-
BeKa) OTJOXEHUSIMU. JIeTHUKOBBIE OTJIOXEHMUS, TaK Ha-
3bIBa€Mble MOPEHBI, COCTOSIIIME U3 OKATAHHBIX JIEAHUKOM
BaJIyHOB, MJIMHBI U MecKa, TOCTUTAlOT B paiioHe MOCKBbI
GosblIod MouiHoctd. MopeHa Ha JIEHMHCKUX Topax,
0o0pa3oBaBIlasics B TMEPUOJ MaKCUMaJbHOrO  oJiele-
HEHUS, UMEET MOIIHOCTh 0KOJio 20 M.

Bo Bpemsi oTcTymaHus JieAHUKA MOCKOBCKHUIA JIaHI-
wadt MpeacTaBisl  TUNWYHYIO  KapTUHY  TYHADHI.
31ech OBUTO MHOXKECTBO 03ep U 60soT. Cpeau TyHIPOBOI
PACTUTEBbHOCTH OpOAMJIM MAaMOHTBI M MYCKYCHBbIE Obl-
ku. B uepre camoro ropoma, Ha Kanyxckoil miomanu,
Mpyu 3eMJISTHBIX paboTax ObUIM HaMIEeHbI 4YacTH CKeJie-
Ta MamoHTa. CoOpaHHbIE U pecTaBpUPOBaHHbBIE Mpodec—
copoMm IlaBnoBbIM, oOHU XxpaHsaTcsi B [eosiornuyeckom
My3ee MockoBckoro YuuBepcutetra. Ilonm MockBoii, Ha-
npotuB Cepebpsinoro bopa, y nepeBHu Tpouikoro-
JIbikoBa, Takxke ObUI HaiileH CKeJleT MaMOHTa, Ha 3TOT
pa3 nmonHbiii. Haxomka ckejieta B 03€pHBIX OTJIOXEHUSIX
JaeT OCHOBaHMWE IMpeINojaratb, 4Yro MaMOHT YTOHYJ
B ObIBIIEM 3lIeCh B TO Bpemsi o3epe. OTHeabHbIE KOCTU
MaMOHTOB HaxXOAWJM W B JPYrux wmecrax MOCKBBI.
B uyactHocTH, Ha MecTe, rme Terepb cTpouTcs:i JIBopeit
CoBeTOB, B cepelMHe IMPOILIOro CTOJEeTUs ObLIO Hai-
JIEHO HECKOJIbKO KOCTeil MaMOHTAa.

JlanbHeliliee MoTerjieHWe KJaMMara 1mocje OTCTYMmaHus
JIeAHWKA TPUBEIO K 3HAYUTEJIbHOMY HU3MEHEHHMIO MO-
ckoBckoro JaHamadrta. Ha wmecte TyHIOpPBI BBIPOCIH
TyCTble eJoBble U AYyOOBbIe Jieca. MeCTHOCTb MOMpex—
HeMy ObUla OOWJIbHA BOMOW. MHOXECTBO 03ep, peK H
OBparoB XapakTepu3ywoT JaHAadT TOro BPEeMEHH.
Bombl Jierko pasMbUIM TEeCYaHyIO IOYBY, OCTaBUIYIOCS
rnocjie JeAHuKa, U MIyOOKO BPE3ajucCh B TOJILY 3€MJIU.
Teosornueckue wuccieqOBaHUSI TMOKAa3bIBAIOT, YTO YPO-
BEHb JHA peK ObUl B Ty mopy Ha 10—12 M HuXe coBpe-
MEHHOro ypoBHsi. OOpa30BajoCh MHOXECTBO OYIrpoB-
OCTaHIIOB U TJyOOKMX OBparoB. BmociencTBuum HaMbl-
Thle peKaMM TaJleYHUKM 3alOJHUIM 3TH OBparu u pyc-
Jla, U ypOBEHb PEK CHOBA MOBBICUJICS.

IlocreneHHo kaumaT pailioHa MOCKBBI MpUOJIMKAET-
ca K coBpeMeHHOMY. [lo Mepe W3MeHeHHMs KiuMara,
M3MEHSIETCSI M XapakTep pacTuTelbHOCTH. EjoBbie
u ayOoBbIE Jieca CMEHSIIOTCS JIMCTBEHHBIMU, TpPU He-
CKOJIbKO cyxoM kiaumate. IIpumepHo k koHuy II TbI-
csiYeIeTUsT 10 Halleil 3pbl PACTUTENbHBIM M XUBOTHBIN
MUp OKpecTHOCTeil MOCKBBI ObLI 3a HEOOIBIIMMU MCKITIO-
YeHUsIMM TOT Xe, YTo M ceityac. K 3TOMy BpemeHU OT-
HOCSITCSI TepBble MaMSATHUKM TPeObIBaHUS YeloBeKa —
OCTAaTKM CTOSIHOK OXOTHMKOB U DPbIOOJIOBOB, Bpome JIbsa—
JIOBCKOUW. DTH JIIOAU yXe€ 3Halu OroHb, W3TOTOBJSIIU
[JMHSAHYIO TOCYLYy M yMeJNW JAeslaThb OpyAusl U3 ULIUGO-
BaHHOTO KaMHS$, MOYeMY BeChb BTOT MEPUOA KYJIbTYPbl
Ha3bIBaeTCsl HOBBIM KaMEHHBIM BEKOM, WM HEOJHUTOM.

3aTeM HACTYMWJIU yXe YCJIOBMSI COBPEMEHHOIO KJIU-
MaTa M TIOBJEKIM 3a co0Oil HEKOTOpoe pacuiMpeHue
enoBbiX JiecoB. CoBpeMeHHasi pacTUTeabHOCTH I[loa-
MOCKOBbSI H3ydyeHa TIipodeccopoM AJIeXUHBIM, COCTa-
BUBIIIMM Te000TaAHUYECKYIO KapTy MOCKOBCKO# o00Ja-
ctu. MocCKBa pacrojioXeHa B JIECHOU MOJoce Ha CTbIKe
Tpex 30H Jyieca. K ceBepy u 3amamy oT MOCKBBI MIYT
XBOWHBIE — €JIOBblE W CMELIAaHHbIC €JIOBO-AyOOBbIE Jie-
ca, K BOCTOKY — TaKXe XBOIHBIC, COCHOBBIe Jieca,
K 10Ty — JIMCTBEHHbIE, AyOOBble. DTy pa3HUILY JaHI-
madToB OKpecTHOCTe!l MOCKBBI Mbl OTYETIIMBO OIIYIIAEM
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npu Bele3nax B IlogmockoBee mo Kazanckoit, Cesep-
HOW WJIM ONHOW W3 IOXHBIX XEJIE3HBIX JOPOT.

JlanpHeliliee M3MeHeHWE JaHAamadTa CBsSI3aHO YXe
C JIesSTeJIbHOCTBIO YeloBekKa. BecbMma XxapakTepHoO,
HampuMep, OOUJME B COBPEMEHHBIX TMOJMOCKOBHBIX
snecax Oepe3bl. bepesa u npyrue MenKOJIUCTBEHHBIE Je-
peBbsl PACTyT IO OOJIbIIEN YacTU Ha MecTaX BBIpYO-
JICHHOTO WJIM BBIXKXKEHHOTO Jieca. Tak M3MEHSJIU JIaH[I -
wadT HallM OTAAJeHHBbIE NMPEAKU, BbIpyOaBIIME U BbI-
KWTaBIIME Jieca TOM CBOM TMAIlHU W CO3[JaBaBIIUE TIOM
MockBoii OOIIMpPHBIE TOJISI U MIpeKpacHbIe caibl. YMEHb-
IIeHUE JIECHBIX MAacCUBOB M WHTEHCUBHAS NESTEIbHOCTH
Joneil B OKpPecTHOCTSAX MOCKBBI MpUBEIW U K HU3Me-
HEHUIO CcOCTaBa XWBOTHOTO Mupa. Ha3BaHue omHOro
U3 TIPUTOPOAHBIX TOCEIKOB K ceBepy OT MOCKBBI —
JlocunooctpoBckas (panee — Jlocunbiit OcTpoB) Ha-
MOMUHAET HaM M ceivyac O «COoXaThbiX» — JIOCSAX, He-
KOrJla BO MHOXeCTBe OpoauBIIMX B jJecax [1oAMOCKOBBS.

Ha Ttepputopunm camoii MockBbl JaHamadT MOMI-
Beprces, pasymeeTcsi, HaAUOOJBIINM  U3MEHEHUSIM.
B mpouecce pocta ropoma ObLIM YHUUTOXEHBI TYCThbie
Jjieca, Cpeiu KOTOPBIX BO3HWK TEPBOHAYAJIbHO MaJeHb-
KMii roponoK—MockBa. MHorue Ha3BaHUS YU, Ie-
peyJKOB " IepKBeid MOCKBBI COXPaHSIOT OO HAaIllero
BPEMEHM BOCTIOMMHAaHUsI 00 MHBIX MPUPOAHBIX YCIOBUSX,
CYIIECTBOBABIINX B JAPEBHOCTM B OTHUX MecTax. Tak,
HaszBaHMe bopoBuiikux BopoT Kpemyssi u apeBHei
uepkBu Crnaca Ha Bbopy roBopsiT HaMm O TOM, 4YTO 3/1eCh
Hekorma OblT XBOWHBIN Jiec — 0Op, OT KOTOpPOro Te-
mnepb, KOHEYHO, He OcTajoch W ciema. [lomcoceHckuit
nepeyiaok U 1epkoBb Miabu monx CocHOIO HE eCTh JIM TaK-
e BOCTIOMUHAHWE O COCHOBOM Jiece?

[IpubaBieHre K Ha3BaHUSIM HEKOTOPBIX LIEPKBEUl CIIOB
«Ha TIOJie» TOBOPUT O OBIBIIMX ITOOJIM30CTU OT TOPOIKA
noasix. Iloxanyii, OIpeBHEWIIMM M3 YPOUYMII, BO3HUK-
WX Ha MECTe TOJield, SBJSIETCS MECTHOCTh MOOJIM30CTH
OT coBpeMeHHbIX CpeTeHCKUX BOPOT M YMCTHIX NpPYyAOB,
nojiroe BpeMsl HocuBIIas Ha3BaHUe «KyukoBa mosi».
B 3ToM Ha3BaHUM COXPAaHUJIOCh BOCIIOMUHAHUE O Je-
reHgapHoM OosipuHe Kydke, KOTOpOro HEKOTOphIE CKa-
3aHMsI O Hayase MOCKBBI CUMTAIOT MEPBbIM BIaAe/blLEM
roponxa.

Boysoto — Ha3BaHue 1ie10ro pailioHa 3aMOCKBOpPEYbs
HarpotuB Kpewmis,—mpsMo yKa3blBaeT Ha 3a00J0YeH-
HOCTb 3TOro Mecta B IpouraoM. o mpopbsiTus KaHaBbl
3/1eCh NENCTBUTEIILHO OBUIO OTPOMHOE 0O0JIOTO, OCTATKU
KOTOPOTO Ha MecTe, TAe CTOUT ceituac nom [lpaButenb-
CTBa, elie TOMHSIT MHOTME MOCKBUYM. Tepputopus
MockBbl BooOIIIe Oblja elle B HelaBHEM IPOIILIOM 3HauM-
TeJbHO Oosiee M3pe3aHa peyKaMu U PYYbsIMHU W HacChI-
LIeHa NpyaamMu, 4eM Terepb. HekoTopble KpynHbIe peKH,
paHee ObIBIIME CYIOXOOHBIMM (Hampumep, Sy3a),
Tenepb oOMesenu, MHOTUE PEeYKU M PyuYbM B HAcCTOsllee
BpeMs BOOOIlle MCYe3IU, JUOO, 3aKJIIOUEHHBbIE B TPYOBHI,
TEKyT [JIyOOKO TMOJ COBPEMEHHOW IOBEPXHOCTBIO TO-
poma. Ha cymecTtBoBaHWe B TPOIUIOM 3TUX peYexk,
pyubeB U TPYIOB YKa3blBalOT HEKOTOPbIE Ha3BaHUS
yIul U mepeyiakoB MockBel. Tak, YepToabcKuii mepe-
yJIOK B palioHe COBpeMeHHOI yaulibl KpomoTkrHa Ha3bl-
BaeTcsl Tak 1o ypouunly Yepronbe u pyusto Uepropoii,
npoTekaBuiemMy mnobiau3zoctu. Bopora benoro ropona,
OBIBIIIME HA MecTe TerepelrHeil iomany — KponmoTkuH-
CKMX BOPOT, Ha3bIBaJUCh B APEBHOCTH YepTOJbCKUMU.
OmuH ¥3 TepeyiKoB, HAaXOMSIIUXCS HEMomalieKy OT
S5TUX BODPOT, BbI3bIBAET B Hallle BPeMsl Y MHOTHUX, Jaxe
KOPEHHBIX MOCKBUYEH, HEIOyMEHUE CBOUM CTPaHHBIM
Ha3BaHuem — CuBueB Bpaxek. Pasraaky srtoro Has-
BaHUS MOXHO HaWTH, M3YyYMB BHUMATEJIBHO XapakTep
MecTHocTU. [lepeynok JeXUT B HU3MHE, OYEHb HaIo-
MHWHaWIIe 1o KoH(pUTypalluu JTHO oOBpara. 37ech
U B camMOM Jelie ObUl OBpar («OBpaXeK», <«BpaXek»),



Mo AHYy KoToporo mpoTtekana peuka Cwuska. Otciona
u HazBaHue «CuBlieB Bpaxek». Peuka Oblna 3akiitoyeHa
B Tpyoy B XIX Beke.

OO1Ien3BecTHO, YTO Ha MECTe COBPEMEHHOTO AJiek-
CcaHApOBCKOro caiza u HernmHHOro mpoesna mpoTekaia
peka Hernunka. B apeBHocTu oHa Oblla BOTHOU Tipe-
rpanoit, 3amuinaBiieidi MockoBckuii Kpemiab. Y ycTbs
ee obpazoBaiuch mpyasl (Tak HaszbiBaeMble [IpumBop-
Hble HernumHeHcKkue mpynabl), Ha KOTOPBIX CTOSUIM BO-
IsTHbIe MeNbHULIBL. Tepputopus tomaan CBepiosa,
Mo KOTOpOW IpoTeKana peuyka, MpencTaBisiia coOoit
0oJIOTUCTYI0O HU3UHY. HaszBaHuWe OmHOW W3 ILEHTpaIb-
HBIX MOCKOBCKMX ynul — Ky3Heukuit MOCT — A0 cux
MOp HANIOMWHAET HaM O HeKoraa ObIBIIEM B 3TOM MeECTe
MocTe yepe3 pekKy HernamHHyro. Peka Obula 3akiiioueHa
B 0coObIii KaHam B 1791—92 rr. Mecto BrageHus ee
B MockBa-peKy o cux mop BuaHo ¢ KpemiaeBckoit Ha-
OepeXKHOM.

PaGouwnit paitoH MOCKBBI, TPOCIAaBUBIIUICS B THU
pesomtouuu 1905 roma repouyeckoil 0OOPOHOI MPOTUB
1IapCKUX BOWCK, HOCUT Ha3BaHue [IpecHs — Mo MMeHU
peuyku, TMpoTeKaBLIeil elle HeZaBHO Mo3aau 3oolapka
Ha Mecte TemepenrHero [IpecHeHckoro mepeynka. Peu-
ka osra Obula 3akioyeHa B Tpyoy B 1908 r.

B paitone bpoHHoli ymunbel, Hemaleko oT CamoBoro
KOJIblIa, €CTb HeOOJbIION TpPYAWK, Ha3bIBaIOIIMIACS,
OIHAaKO, BO MHOXecTBeHHOM umciie — «[laTpuapmue

IIpyasl». OT0 Ha3BaHUe He OyaeT Ka3aTbCs HaM CTpaH-
HBIM, €CJIM MBI COIOCTAaBMM €ro C Ha3BaHWEM IIpPO-
xopsuiero noo6auzoctu TpexmpynHoro mnepeyiaka. Ilpy-
OB 3/IeCh, CTajo OBITh, paHbllle OBUIO IO KpaitHeil
Mepe TpHu.

TakoBbl creasl TpexHero jaHAdIIaTa B COBPEMEH-
HOM TopoJe.

Ho nangmacdt MOCKBBE MPOmOIXKAeT U3MEHSThCS U
B HacTosiliee Bpems. JlocTaToyHO yKa3aTb Ha TMOSB-
JieHue B paiioHe MOCKBBI HOBBIX KPYIMHBIX BOJOEMOB —
XuMKuHCKOro U Kisi3pbMUHCKOTO BONOXpaHWIMLL U
00BOMHEHUE BCETO TOpOja TOCJIe COOPYXEHUS KaHaia
Bosnra-MockBa. Co3gaHue OOUIMPHBIX BOAOEMOB MO-
KeT B KaKOW-TO Mepe MOBJIUSATh U Ha U3MEHEHHE KIuMa-
TUYECKUX YCJIOBUI, a ciemoBaTelbHO, U (yopbl U day-
HBI OKpecTHOCTeld MOCKBBI. 31mech MOTYT, Hamnpumep,
MOSIBUTbCSl TaKWe BUABI NTULl U 3BEpeil, KOTOpbIe paHee
B 3TUX MecTaX He Bomwinuch. CucreMaTWYecKue IpeBO-
HacaxJeHus, 3aboTa 00 YyBEIMYEHUM 3€JIEHbIX Mac-
CUBOB CTOJMIIBI TaKXe HAlOT CBOW pe3yJbTaThl. YXKe
ceifyac B OTHEJbHBIX paiiloHax MOCKBBI, HalIpuMep B
COKONbHUKAX, UMEIOTCSI NOBOJBHO 3HAYUTEIbLHBIE yJac-
TKM CHEeUUaJbHO TMOCAaXEHHOTO U BBIPOCILIEro 3a MOoC-
JIeMHWE NecATueTus Jjeca. Pa3BuTtue 3TUX JApeBOHa-
CaXIEHUM, POCT CamoOBO-NIAPKOBOTO XO354HCTBA TNpPEB-
paTUT HaNly CTOJUIYy B OIWH M3 CAaMBIX XKMUBOTUCHBIX
rOpoIOB MHUpA.

BaeTcsl Ha JIeHTe ocoboro Impudo-

pocTM  HATypaJibHBIX 3Be3l TpU

EW TEXHUKHE

Hckyccmeennas «38e30a»

T'eorpacduueckue KoopamHaThl TO-
YyeK Ha 3eMHOW ITOBEPXHOCTU —
OJITOTa M IIIMpOTa MecTa, Heoo-
XOAINMBIE TIpU ChEeMKe Tororpadu-
YecKMX KapT, OINpeAensiioTcsi U3
aCTPOHOMUYECKUX HaOJIOJACHUN, Mo
3Be3naM. DTU HaOJIOAeHUs B MPUH-
LIMIe OCHOBaHBI Ha (DUKCUPOBAHUU
MOMEHTOB TMPOXOXIEHUIl 3Be3d ue-
pe3 HENOIBUXHBIE HUTU ONTHYE-
CKOil TpyOBl MHCTPYMEHTA.

OmHako Ha TOYHOCTb ACTPOHOMU-
YecKuX paboT OYeHb BPEAHO BIUSIOT
¢usnosornyeckne OCOOEHHOCTH ca-
MOro HabOjroaaTens.

W3yueHneM wu yiIydlieHUEM Me-
TOIOB OMNpEIeSeHUs] JUYHOU OIIKO-
KA 3aHUMaJUCh MHOTUE YYCHBIE.
B 1888—1890 rr. wusBecTHble Me-
XaHUKM — OpaThsi Perconbn m300-
penyM Tak Ha3blBaeéMbIil camMoOperu-
CTPUPYIOIIUIT MUKPOMETPp U CHab-
IWJIM UM ONTUYECKHe TPYOBl acTpo-
HOMMYECKNX WHCTPYMEHTOB.

Bo Bpems HabOmoneHWsT MUKpPO-
METp BKJIIOYAeTCs B  3JIeKTpUYe-
CKyI0 1IeTlb, W MOMEHT Iiepecede-
HUS 3BE3J0H HUTU TPYOBl 3aIlUChI-

pa — xpoHorpada. I[MpumeHeHME
CaMOpPETUCTPUPYIOIIET0O MUKPOMETpa
MOYTU TMOJIHOCTBIO MCKJIIOYaeT BJIM-

sSITHMe JIMYHOW OIMOKM Ha pe-
3yJbTaThl HAOJIOAEHUI.
C wuzobOpeTeHMEM paauoTeerpa-

¢da Ha pybexe XIX um XX BB.
ObUT pa3paboTaH MeTOH TaK Ha3bl-
BaeMOro JBYXCTOPOHHEIo oIpenae-
JICHUSI IOJTOTHI.

Meron ABYXCTOPOHHETO OIIpele-
JICHUS JOJTOTHl TOJHOCTBIO HMCKIIIO-
YaeT BJIMSIHUE JIMYHOU OINMOKM Ha-
omonareneii. OmHAKO 3TOT CIOCOO
Ype3BbIYAHO TPOMO3IOK U ITOITOMY
MpPUMEHSIETCSI TOJbKO AJsl omnpeaeie-
HUSI OCHOBHBIX ITYHKTOB IOBBIIIEH-
HOM TOYHOCTH.

CoBepIlIeHHO WHBIM IyTeM pa3s-
pelrns 3Ty 3ajadyy HaydYHbIA CO-
TPYAHUK Kadeapbl acTpoHOMUM Mo-

CKOBCKOI'0O HMHCTUTyTa WHXCHCPOB
reoae3uu, a’3poOChbEMKM UM KapTo-
FpaCbI/II/L KaHaugaT TEXHUYCCKUX

Hayk JI. b. MemaHckuii. OH CKOH-
CTPYMPOBAJ OPUTHUHAIBHBI  KOM-
MaKTHBIM TPUOOp AJISI OmpeneseHus
JIMYHOW oOIMMOKKM HaOMogaTe st Ha
JOOOM TOJIEBOM aCTPOHOMUYECKOM
MyHKTe WX B JaGOpaTOpHUU.
OcHoBHOIT YyacThio pubopa JI. b.
MelaHcKoro CIyXUT UCKYCCTBEH-
Hasl «3Be3da», MPUBOIMMAsSI B [BU-
JKEHME YacOBbIM MEXaHU3MOM. «3Be3-
Ja» JOBUXETCST BBEPX W BHHU3 CO
CKOPOCTbIO, NMPUMEPHO PaBHOI CKO-
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HaOMIOACHUM WX B HEMOIBUXHYIO
TpyOy. i1 ompeneneHus: JUYHOMU
OLIMOKM MpUOOP BKIIOYAETCS B JIEK-
TPUUYECKYIO LEeMb, B KOTOPYIO BKJIIO-
YeHBl TaKXe XPOHOMETpP, acTPOHO-
MUYECKUN ONTUYECKUU HMHCTPYMEHT
M caMo3amuchiBawOIIUil Tpudbop —
xpoHorpad. Bech mpouecc HabmI0-
IeHWsT Tpomorkaetcs  15—20 mu-
HYT. MOMEHTBI MPOXOXIAEHUN «3BE3-
IIbl» Yepe3 HUTH 3aIlMCBhIBAIOTCS TPU-
0OpOoM aBTOMATMYECKU Ha JIEHTE Xpo-
Horpada. Ha sToit ke JneHTe, ma-
pajjielbHO TIEepBOW 3amucH, acTpo-
HOM OTMEYaeT MOMEHTHI MPOXOXKIE-
HUS 3BE3bl Yepe3 HUTU UHCTPYMEH-
Ta W3 COOCTBEHHBIX HAOJIOICHUIA.
PasHocTh nByx 3amuceit M OaeT Be-
JIMYUHY JIMYHOW OIMOKM Habmoaa-
Tens.

I[Ipumenenue nputbopa JI. b. Me-
LIAHCKOTO MMEeT HECpaBHEHHbIE
MMPEeUMYIIIeCTBa Tepell  OOBIYHBIMU
cnocobamu. Kaxaplit HabOmogaTesb,
CHAaOXEHHBI 3TUM TPUOOPOM, MO-
XKET KOHTPOJMPOBAaTh BEIUYMHY CBO-
eif TMYHOU OIMOKU eXEeTHEBHO, He
BbI€3Xass CO CBOEro IyHKTa.

ITpu6op JI. b. Memianckoro mu-
pOKO TIpUMEHsIETCSI B TMpPaKTUKe
aCTPOHOMHUYECKHMX paboT B 3Kcre-
nuiusx. Kpome toro, ator mpubop
CIAYXUT OTIMYHBIM TOCOOMEM TSI
00y4YeHHUsI CTYIEHTOB aCTPOHOMHU-
YeCcKMM HaOJofeHUusiIM B Jiabopa-
TOPHBIX YCJIOBUSIX.
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KOJEBAHUSA JEAOBUTOCTU
CEBEPHbBIX MOPEWN

B. C.

Kanoudam

Hama ctpanHa o6nagaeT caMblM MOIIHBIM JIEAOKOJb-
HbIM (DJIOTOM B MHUpE W 3aHUMAET MEPBOE MECTO TO TeX-
HUKE pa3BeAKu C Bo3ayxa jpaa. OmHako ycmex ra-
BaHUIl B CEBEPHBIX MOPSX 3aBUCUT HE TOJHKO OT TeX-
HUYECKOI OCHalleHHOCTH (JjioTa M aBUALlMM, HO B 3Ha-
YUTEBHOW CTETIEHW OTIPENesIseTCs JIEHOBUTOCTHIO 3TUX
MOpeit, KOoTopasi BechMa HM3MEHYMBA.

B moBcenHeBHOIT cBOEl XW3HU YEIOBEK B OOJBIITMH-
CTBE cilyyaeB ouiMbaercsi, eciu, OMpeaensiss INjaH Aei-
CTBUI Ha Oyayliee, OH AOITYCKAaeT, YTO «3aBTpa» OydeT
TaK Xe, KakK Obuio «ceromHs». IlomoOGHoro poma ommo6-
Ka Obuta cmemaHa B 1837 romy akamemukom K. Bapowm.
Ilon BmevatsieHWeM psiga JEeT C TSIXEJIOW JiIemoBOM
obcraHoBkoir B KapckoMm Mope, akagemuk K. Bap Has-
BaJl 3TO Mope «JIelsiHbIM Iorpedom». B Oamxaiiiiue
xe rompl B Kapckom wMope okaszamoch Majo Jibaa,
u K. bapy npuiuioch yTOUHSITH CBO€ OIIpelde/ieHUE:
«1orped, B KOTOPOM K KOHILy JIeTa HE OCTAeTCS JIbIa».
Yepes 35 ner, B 1873 romy, A. IletepmaH gomycTui
IPYTyI0 OIIMOKY: TION BIEYaTJIEHWEM OJIarompusT-
HbIX B OTHOIIEHUHU JIEJOBUTOCTH JIET OH CUYMTal JOKa-
3aHHOI BO3MOXHOCTH TIaBaHuUsi mo Kapckomy wmopio
B TeyeHUe MATU MecsueB. B HacTosiiee Bpems, mnpu
MOIITHOM JIEJIOKOJTbHOM (bJIoTeé W TIpeKpacHoil aBua-
pa3Benke Jbda, Kopabiu miaaBaioT B Kapckom Mope He

Oojiee YETBHIPEX MECSILEB, a KaK IIpaBUIO, — JIBa-TPHU
mecsina. CinenoBatenbHo, U IleTepmaH ommOcss B CBOEM
OIIpeIe/IEHUN.

Kakue xe W3MeHEHUS TpeTeprieBaeT JIeAOBUTOCTh
CEBEpPHBIX MOpel W TMOAYMHSIOTCS JM 3TU WM3MEHEHUs
KakKMM-I1M00 3aKOHAM, 3HaHME KOTOPBIX Jajio Obl BO3-
MOXHOCTb MpeAyrajath YyCJIOBUSI IUIaBaHUS IO 3TUM
MopsM?

YTOOBI OTBETUTh HAa 3TOT BOIMPOC, MBI PACCMOTPENH
Te pailloHbl MU MOpSI, TO KOTOPHIM MMEIOTCs LU(GPOBbIE
NAHHble HaOJIIOEHMIA 3a JbAaMH, a HWMEHHO: paioH

HA3APOB,
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Hrwodayunnenna, bantuiickoe wmope (paiton KpoH-
mranra) , JsBucoB mpoiuB, paiioH WMciaanouu, Bapen-
umeBo Mmope, bemoe mope, Kapckoe Mope, mope Jlam-
TeBbIX, BocTouHo-Cubupckoe, Uykorckoe u Tatapckuii
mpoiuB (paiioH Masika KoHKUep).

PesynbTaThl McclieOBaHUN TO3BOJISIIOT yTBEPXKIATh,
YTO KaXAbI M3 PACCMOTPEHHBIX HAMU PAWOHOB HMEET
KoJieOaHUsl JIEAOBUTOCTU, MPUCYLIUE TOJBKO AaHHOMY
paiiony.

PaccmoTrpeB kosnebGaHUsI JIEAOBUTOCTU B TMEPEUMCIICH-
HbIX pailoHaX, Mbl He OOHApYXWIM HENpPepbIBHOTO
MOHUXEHUS] WIM TOBBILIEHUS] JIEIOBUTOCTU 3a pac-
CMOTPEHHBIN psn JieT. [oabl ¢ BBICOKON WJIM HU3KON
JIEIOBUTOCTBIO YEPEIYIOTCSl 4epe3 HEKOTOpble IMpoMe-
KYTKM BpeMmeHHU. s KaxXaoro u3 pailOHOB 3T MPO-
MEXYTKM MMEJIU Pa3IMYHYIO MPOAOJXKUTEIbHOCTD.

B paiione Hrpwodaynanenga 24—25 ner.

B paitone HMcnanauu 94—100 neT u MeHblIME Mpo-
MeXyTku — B 9-10 u 4—5 ner.

B Kapckom mope 100 jger, 9—-10 ner u 3,3 roma.

B Yykorckom mope 9—10 u 4-5 ner.

s mopeii CeBepHOro MOPCKOr0 MYTU, K KOTOPBHIM
Mbl oTHocuM Kapckoe mope, mope JlanteBbix, Boctou-
Ho-Cubupckoe u YyKoTcKoe, XapaKTepHBIM SIBISIETCS
MOBTOPEHME BBICOKOW JIEAIOBUTOCTH 4epe3 Kaxiabie 10
JeT (BbICOKasl JIEAIOBUTOCTb B ITHUX MOpSIX Haboga-
nack B 1926, 1936 u 1946 rr.). B bBantuiickoM Mope u
TarapckoM TMpoJiMBe BbICOKAsl JIEOBUTOCTH IOBTOPSIET-
cs1 yepe3 24—25 ner.

KosebaHus 1e10BUTOCTH, TIPUCYILIEE OTAEIbHBIM paiio-
HaM, He 3aTyLUeBbIBAlOT OOIUMX 4epT KojeOaHuii Jeno-
BUTOCTH, TIPUCYIIMUX BCEM CEBEPHBIM MODSIM WIM Tpyrie

Mopeii. 31ech BBIPUCOBBIBAIOTCS BECbMa WHTEPECHBIC
U BaxXHble ocobeHHOCTU. Tak, Hampumep, da3bl Koje-
OaHUil JenoBUTOCTU paitoHa WMcnanauu, bapeHuoBa

n Kapckoro mopei cMellieHbl Ha MOJNEPHOAA OTHOCH-
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AYIOLIEM BUIOC.

1. C mnoHUXeHUueMm Jie-

'oc'

MOBUTOCTU Mopeil oT bai-
TUiickoro go Mops Jlam-
TEBBIX BKJIIOUUTEJBHO IO-
BBILLIAETCS JIEOBUTOCTh
npoauBa JIsBuca u paiio-
Ha HplodayHmienna.

2. B 10 Xxe Bpems IIO-
BBILLIAETCS JIE[IOBUTOCTh
mopeit ot BocrouHo-Cu-
oupckoro nmo TaTtapckoro
MpoJMBa  BKJIIOYMUTEIbHO
U , MOHUXAETCS JIeNOBU-
TOCTb Yy MoGepexbsi-

Cxema obnacreri Hu3kowi (—) wu BbicOkoi (+) oOAHOBpPeMeHHOW neaoBUTOCTU

CeBepHbix mMoperi

TeJIbHO KojebaHuii paiioHa HpiodayHmieHga U IIpo-
muBa [sBuca. CmemeHue ¢a3 Ha mojmepuoma, T. €.
TIPOTUBOIIOJIOXHBIA XOIl JIEAOBUTOCTH, OTMEYaeTcs |
Mo IpyTMM paioHaMm.

a) Mauoii nenoButoct Kapckoro Mopsi u mops Jlam-
TEBBIX COOTBETCTBYET OoJibllasi JIeAOBUTOCTh BocTouHO-
Cubupckoro u YyKOTCKOTO MOpEii.

0) Maroii nenoBuTocTM baaTuiicKOTo MOpSI COOTBET-
CTBYeT OoJjbliias JeIOBUTOCTh TaTapCcKoro MpoJiMBa.

PaccmarpuBasi KojiebaHUs JI€TOBUTOCTU CEBEPHBIX MO-
peil, Mbl OOHapyXHBaeM OTYETJIMBOE JAeJIeHHWe UuX IO
0o0ylacTsIM BO3JEMCTBUS Ha HUX OKEaHOB U, B TEPBYIO
ouyepenb, arMocepHOU LUPKYISILUMU Haa ATIaHTU-
yecKMM U THUXUM OKeaHaMWu.

IIpu omHOBpeMEHHOM HaKOIJIeHWHU Teria (T. €. Ipu
MOBBIIIEHUM MHTEHCUBHOCTM aTMOCHEpHOM  IMPKYJIsI-
JISIIMU) B CEBEPHBIX 4YacTsAX ATJIaHTUYECKOro u Tuxoro
OKeaHOB B TIpymIie Mopeil or baaTuiickoro mo Mops
JlanTeBbIX BKJIIOUUTENbHO JIEJOBUTOCTh TOHUXAeTcs,
a B rpymme Mopeidi ¢ BoctouHo-Cubupckoro mo Ta-

Ansicku — 1o Mops bo-
dopa.

[lepByto rpynmy Mmo-
peil Mbl OTHOCMM K 00-
JIaCTU BO3IEMCTBUS aTMOC(EpHON HUPKYJISIUMU ATIaH-
TUYECKOTO0 OKeaHa U BTOPYK — K 00JacTU BO3AEHCTBUS
atMocdhepHoit nupkyasuuu Tuxoro okeaHa. Ha mpu-
BEIEHHOM 3[eChb pHUCYHKE 00JIaCTM OJHOBPEMEHHOIO
TMOHUXEHUSI JIeOBUTOCTM OOO3HAUY€HBbl 3HAKOM MUHYC ,
a 00JlacTU TMOBBILIEHUS] JIELOBUTOCTM — 3HAKOM IUIIOC.
ITokazaHHOe Ha pPUCYHKE II0JIOXKEHUE 00JacTeil BbICO-
KO M HU3KOH JIELOBUTOCTU COOTBETCTBYET IOBBILIEH-
HOMY HaKOIUJIEHUIO TeIlla B MpUJEeralolnxX K apKTUye-
ckomy OacceiiHy paitoHax CeBepHoll ATJaHTUKU U
ceBepHOil 4yactTu Twuxoro okeaHa, a CcJeAOBaTeJbHO,
MOBBILIEHHOMY TEPEHOCY BO3AYIIHBIX MacC B Hampas-
JICHUSIX, TOKa3aHHBIX Ha PUCYHKE CIUIOUIHBIMU XUP-
HbIMU JTUHUAMU. C ociabieHreM TNepeHOoca BO3AYIIHBIX
Macc B YKa3aHHBIX HalpaBJIE€HUSIX 3HaKU oOjacTeil Bbl-
COKOMl M HM3KOM JIEMOBUTOCTU MEHSIIOTCSI Ha OOpaTHBIE,
T. €. Y COBETCKOro nooepexns ot banTuiickoro mops mo-
BoctouHo-CuOUpcKOro Mopsi J€I0BUTOCTb  IOBBIIIAET-
csa, a oT BocrouHo-Cubupckoro mopss mo Tartapckuit
npoauB — MoHuxaeTrcs. Mtak, Mbl BUAMM YTO B apKTH -
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4yecKOM OacceifHe CYIIeCTBYeT KOMIIEHCAIUsl JIeJIOBH-
TOCTU TIO OTHEJNbHBIM paiioHaM M MOpsiM. B 4yactHocTH,
MOHMXEHUE JIEMOBUTOCTH MOpEHd y CeBepHBIX OeperoB
Cosetckoro Colo3a Ha 3amage KOMIIEHCHDPYETCsS TI0-
BBIILIEHUEM JIEIOBUTOCTH Mopeil y CeBepHOro rmobepexkbs
Ha Bocroke, m o0paTtHo. CiemoBareJbHO, KOpabOiu,
MPOXOMSIINE CEeBEPHBIMU MOPSIMU U3 ATIAHTUYECKOTO
okeaHa B TUXuii ¥ B MPOTHUBOIOJIOXHOM HalpaBJIeHUU,
B 00OMX CJydyasix BCTpEYaloT, MPUMEPHO, OMHO M TO
XK€ KOJUYECTBO JIbJa.

Jlanee, pacCMOTpEeHME CE30HHBIX KOJIeOaHWi JIeJOBM-
TOCTM CEBEPHBIX MOpeil OoOHapyXuBaeT COBIMaieHUeE
MHHUMYMOB U MaKCHMMYMOB JIEIOBUTOCTU B pa3IMYHBIX
reorpauyeckux paiioHax. MakCUMyMbl U MUHUMYMBbI
JenoBUTOCTM B paitoHe Hplobaynanenna, Wcmanmuu
u Ha Mopsax CeBepHoro MOpPCKOro MNyTU HPUXOASTCS
Ha OIHO U TO Xe BpeMsl, a UMEHHO: MaKCUMYMBbI Ha Maii,
a MUHUMYMBI Ha CEHTSOpb— OKTS0pb. YeM ke MOXHO
OOBSICHUTh COBMAaJeHUE MaKCUMYMOB U MHUHUMYMOB
JIEIOBUTOCTENl B pasJMYHBIX palioHaX MOJSIPHOro Oac-
ceiiHa?

[ns oTBeTa Ha 3TOT BOIMPOC BOCIIOJB3YeMCS PeE3yJib-
TaTaMM OIIpeJeIeHUl CKOpOoCcTu npeiiha nbpaa B paiioHe
nponuBa Mexay Llnuubeprenom u [pennanaueit, BbI-
TOJTHEHHBIMU npelidytomeii cranuueir «CeBepHbIN TTO-
JIOC» U OKCHeAWIMell Ha JIeIOKOJIBHOM  Iapoxole

«CenoB>. Ha ocHOBaHMU 3THUX OMNpeAeSeHHIl U C y4eTOM
rpagueHToB' aTMocdepHoro masieHms llmunbepren-
I'penyanaust ObUT BBIYMCJIEH TOMOBOM XOA W3MEHEHUM
ckopocTH apeiipa Jbga M cpeaHEromoBoi apeiid baa
B mposuBe. B pesyiabTaTe moacyeTa 0Kas3ajaoCh, 4YTO
CMeHa JIbIOB B apKTUYeCKOM OacceilHe TPOUCXOIAUT
B cpenHeM 3a 4—5 jieT. DTOT pe3yJIbTaT MOXET CIYKHTh
00bsICHEHUEM  KojiebaHuit  jenoBUTOCTH  ['peHaHm-
cKoro Mopst 1 YyKOTCKOTO MOPSI ¢ IepuomoM B 4—5 Jer,
0 4YeM HeIHOKPAaTHO YIOMUHAJIOCh B JIUTepaType.

WM3ydyeHue pe3yabTaTOB HaOJIOAEHUII 3a BETPOM Ha
ocTpoBe JIMKCOHa TMOKa3bIBaeT, YTO 3UMHMI TUI MYyC-
COHHON UMPKyAsmuu (T. €. BEeTphbl, Ayloliue ¢ Oepera
Ha TIOJISIpDHBINM OacceliH) OOYyCJIOBIMBAeT pPe3KOe YBEJIM-
yeHWe BbIHOCA JbaAoB u3 IloasipHoro OGacceliHa uyepe3
YIOMSIHYTBIM BBIllIE MPOJIUB B CEHTIOpe M OKTI0pe
U CIOCOOCTBYET OTCTYMAaHUIO JILAOB K CEBEpY B OKpauH-
HBIX MOpSIX apKTuueckoro OacceiiHa. OceHHuUe aBUa-
pa3BenkM JibAa OOHAPYXWJIU, 4YTO CTapbie JbAbI, 3a-
MOJIHSIBIIME MOpPSI B TMEPUON HABUTAallMM, OTCTYMAlOT K
ceBepy, a HEpelKO M COBEPLIEHHO OTCYTCTBYIOT B 3TO
BpeMs1 B Mopsix CeBepHOro MoOpCKOro myTH.

I'panueHTOM Ha3bIBaeTCsl U3MEHEHME KaKOW-HMOYIb
BEJMYMHBI HA €AWHULY JJIUHBI. ['pagMeHT AaBJieHUS —
u3MeHeHue atMocepHOro MaBieHMsT Ha IOBEPXHOCTH
3eMJIM, OTHECEHHOE K OJHOMY TIpajycy LIUPOTHI.

JaBJICHUIO

coeperaet

okoiio 3 T SHCKT]DOCTB.HL[I/IH BBICOKOI'O J1aB-

BOBOET
B H A Y K Wil
2 - | TEXHlH KW i

Komabl
oasneHus

Ilapogvie
8bICOK020

INpuMeHeHre mapa BBHICOKOTO 1aB-
JIEHUsI ~ TIPEACTaBJSIET 3HAYUTENb-
Hble Bbironbl. Eciu B mapoBble Typ-
OMHBI TMOJaBaTh Tap C JAaBJIeHUEM
B 90 atM. u Temnepatypoit 480° C,
TO TIO CPaBHEHUIO C CYIIECTBYIO-
MMM yCTAHOBKAMM, pPacCUMTaH-
HbeIMU Ha 29 at™. 1 400° C, nonyyaet-
csl DKOHOMMSI ToIuiMBa B 12—14%.
CoBpeMeHHbBII MOILIHbBIN MTapoBOi KO-
TeJI mOoTpebsaeT 10 25 T KayeCTBEH-
HOTO yrjisi B 4ac, a NMpU CXUTaHUU
HM3KOCOPTHBIX OYpbIX yIJeil — 10
60 T B yac. Ilepexoa K BBICOKOMY

Ka4eCTBEHHOr0 WJIM 7—8 T HHU3KO-
COPTHOTO MECTHOTO TOILJIMBa B dYac.
HetpynHo moacuuTaTh TOOOBYIO 9KO-
HOMHIO B TOIUIMBE Ha 3JIEKTPOCTaH-
ouu, TOe paboTaeT HECKOJBKO Ta-
KUX KOTJoB. Takass 3KOHOMHUSI He-
COMHEHHO C W30BITKOM ITOKPBIBAECT
MOBBIIIEHHYI0 CTOMMOCTh H3TOTOB-
JICHUSI TAapOBBIX KOTJIOB U TypOWH
BBICOKOTO JaBJICHUsS, CBSI3aHHYIO C
HEKOTOPHEIM YCIIOKHEHUEM KOHCTPYK-
LUU.

TaraHporckuii  KOTJIOCTPOUTEIb-
HBIA 3aBOJ MNPUCTYNUJI K CEpUNA-
HOMY M3TOTOBJEHWIO HOBBIX Ia-
POBBIX KOTJIOB BBICOKOTO IaBJICHUSI.

IlepBblii MPOEKT KOTJa BBICOKOTO
naBjieHWs ObUT pa3paboTaH 3aBO-
JIOM ellle 10 BOWHBI , BecHoil 1941 1.,
HO BOHAa TMOMeIIajla ero ocylle-
CTBJIeHUI0. B HOBOM mpoexkTe y4-
TEHbl BCE MOCTHXXCHUSI KOTIOCTPOM-
TEJIbHOU TEXHUKU.

o 7 .

JileHUus1 paboTtaer HauboJjiee paluo-
HaJbHO TOTJA, KOTJa COOTBETCTBEH-
HO TIOBBIIIAETCA TeMIlepatypa Ia-
pa.

[ns Toro, 4TOOBI TOHATH B TYp-
OuHy map ¢ temriepatypoii 480° C,
HEOOXOAMMO HarpeTh €ro B KOTIIe
no 510° C. Tpybku, B KOTOPBIX
MIPOU3BOIUTCSl TIEperpeB IMmapa Jo
CTOJIb BBICOKOW TeMmIepaTypbl, TOK
Xe Kak u 0apabGaHbl, MPUXOAUTCS
nenatb W3 JIETUPOBAHHOUW CTaslu.

OOuIMii pacxof crelnualbHbIX CTa-
Jieil Ha OJWH MOIIHBIA KOTEJ BBICO-
KOoro naBjieHusl mpeBbimraer 100 T,
B TO BpeMsl KakK IJisI aHaJOTUYHBIX
KOTJIOB MEHBIIETO JAaBJIEHUS CIe-
LMaJTbHbIE CTAJIM PACXOMYIOTCS JIUIIh
B IIOJISIX TOHHBI.

BHenpeHue HOBOW TEXHWKU B
SHEPreTUKe MpeabsBIAsSIET, TaKuM
o0pa3oM, HOBbIE TpeOOBaHUS K uyep-
HOW M LBETHOM METAJLUIypruu.
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HAYKA HA CJIIYXBE HATHNIETKHNU

HOBBIN CITOCOB ITOJIYYEHUA
KAPBHIA KAJIBLIWA

. 0. TAMBYPI,
Kanouoam Xumu4ecKux HayK

MmMeroTcst nBa pelieHUs] OAHOWM BaXXHOU 3agayud Mpo-
MBbIIIEHHON XuMuUU. OOHO M3 ITUX PEIISHUN M3BECTHO
JaBHO U SIBJISIETCS OCHOBOW MJisl IIMPOKO pa3BU-
TOro TpPOMBIIUIEHHOro Tpouecca. Jlpyroe peuieHue
5TOTO K€ BOMPOCa BBIABUHYTO COBETCKUMHU MCCIEN0-
BaTeNsIMM M TMPENCTaBsSeT BKJIaA HaIIUX YYEHBIX
B MHPOBYKO HayKy U TMPOMBILIJIEHHYI0O TIPaKTUKY.

Bpsin 1 HyXHO yKa3blBaTh, Kakoe 3HauYeHHUE B MpO-
MBILIJIEHHOCTU BOOOILE W B TMPOMBIIUIEHHOW XUMWUU B
YaCTHOCTU HMMeeT KapOun Kaablius. Ero mupoBas mpo-
NYKLMST B TIPEABOCHHBIE TOABI COCTaBisiAa 4 MIH. T
B TOA, MJsl yero TpeboBajloCh €XEroJHO 3aTpauyuBaTh
no 12 MIpA. KWJIOBAaTT-4acoOB 3JEKTPOIHEPTUU. ITO
B LIECTh pa3 OoJiblle, YeM TO KOJUYECTBO, KOTOPOE BbI-
pabaTblBaeT OJHAa W3 BEJIWYAKWIIUX TUIPOIIEKTPOCTAH-
uMii Mupa, mnocTtpoeHHas Ha Hwuarapckom Bopomnaje.
Ho MoxHO cMesio cka3aTb, 4TO 4 MJIH. T KapOujaa Kajib-
LUs B Tof JajieKo He JOCTAaTOYHO JJis MOJHOTO YAOBJIET-
BOpEHUSI TPOMAJHOTO CIpoca Ha KapOua KalablUs CO
CTOPOHBI TPOMBIILIJIEHHOCTH U B OCOOEHHOCTH CO CTOPOHBI
MPOMBILUIEHHOW XUMUM, TIe KapOua NMpUMEHsieTcs s
MOJlyYeHUs alleTUJIeHa.

AlleTUJIEH SBJISETCS ONHUM U3 MOIIHBIX KOHIEHCa-
TOPOB XMUMUYECKOW aHepruu. biaromaps cBoeil MCKIO-
YUTEJIbHOUW CIIOCOOHOCTM K XUMUYECKUM peakIUsIM
OH CJIYXUT TIPEKPACHBIM CBIPbEM UISI XUMHWYECKUX CHUH-
TE30B psla IEHHBIX BEIIECTB: KaydyKa, YKCYCHOU Kuc-
JIOTBI, OPTAHWYECKUX PACTBOPUTENIE, CIOXHEUIIUX Kpa-
cuteneit, dapmalleBTUYeCKUX mpenapatoB u ap. OmHako
alleTUJIeH, TOJyYaeMblii M3 KapOuaa, CIUIIKOM JOPOr.
Bricokasi cTOUMOCTh TOPMO3UT POCT MOTPeOJIeHUSI Kap-
Ouma B XMMUYECKOU TPOMBINIJIEHHOCTH U, B YACTHOCTH,
rmojiyyeHre Ha 0aze KapOuma KajblMs TaKOTro IMpeKpac-
HOTO ynoOpeHus, KakK IMaHaMUI KaJblus.

B uem xe 3axiioyaeTcss MPUYMHA BBICOKOW CTOMMOCTU
Kapbuma, 3amepxXuBawllell pa3BUTHE KapOWIHOU Tpo-
MBILUIEHHOCTHU?

Ha momyuenme 1 T kapbuma HeoOXOOWMO 3aTPaTUTH
3000 xuiaoBaTT-yacoB BdJeKTpodHepruu. CoBpeMeHHBII
MOIIHBIA  KapOWAHBIA 3aBoja  TpeOyeT crHeuuaaibHOM
3JIEKTPOCTAaHUUU, AAlOUIeil ACIIEBYI 3JEKTPO3HEPIUIO.
HaubGonee pnemeByio 3JI€KTPOIHEPTUIO BBIPAOATHIBAIOT
TUApO3JeKTpocTaHIIuU. EcTecTBEeHHO, YTO KapOumHas
MIPOMBIIIIJIEHHOCTh B TIEPBYIO oOYepelb pa3BUBalach U
pa3BUBaeTCs TaM, Il€ MMEIOTCS HCTOYHUKHU TUIPO3JIEK-
TposHepruu. Hampumep, B AHINIUM TIPEOIIOYUTAIOT
BBIBO3UTh KOKC, HEOOXONMMBbI MAJisi TPOU3BOACTBA
kapbuna kanpuus, B HopBeruto, mosyyarb Tam Ha
0asze OelIeBOil TUAPOdHEPTUM KapOua KajdblUs U BBO-
3UTh €r0 B AHTJIMIO, BMECTO TOTO YTOOBI pa3BUBAaTh 3TO
MPOU3BOJCTBO BHYTPU CTPaAHHI.

[Ipouio HemHoro 6ojee 50 JeT ¢ Tex MOp, KakK OBLI
MOCTPOEH TMEpBbIi 3aBON J[JISI DJIEKTPOTEPMUYECKOTO
moJiyueHus KapOupa Kajablus. 3a 3TO BpeMsl Kapoun
KaJbpliuMsl TOJyYyWJ IIMpoyYaiiiee pacrnpocTpaHEHMUeE.
Ho nmanpHe#muii KOMUYECTBEHHBIN POCT KapOUIHOTO
MPOMU3BOJCTBA BO3MOXEH JIMUIb B TOM cCllyyae, €ciu
C Hero OyAyT CHSATBHI TOPMO3a, CBSI3aHHBIE C IPUMEHEHUEM
IOporoil (opMbl HEPIUMU.

DeKTpOIHEePTUuss B IIPOM3BOACTBE KapOuga mpume-
HSIETCS JUISI HarpeBa KOKca M U3BECTU O BBICOKOW TeM-
nepaTtypbl, HEOOXOOMMOW MJis TPOTEKAHUsS XUMHYe-
CKOU peakly MeXIy 3TUMU BEIIECTBAMU U TOJyYeHUS
B pe3yibTaTe ee Kapouia KajbLUs.

o HacTrosmero BpeMEeHM B TPOU3BOICTBEHHBIX
YCIOBUSIX KapOua KajdbUMs TMOJy4yalT CAEAYIOLIUM
obpazom. B wMoimHy0 31ekTporieub, paboTalonlylo He-
MPepPBIBHO, MOAAETCS LUIMXTa, COCTOsSIIAs U3 CMECU 000X-



JKEHHOU WM3BeCTM C KOKCOM. B pesynbraTe peakiuu
MEX/y M3BECTbI0 M KOKCOM IIOJIy4aeTcss KapOua Kajb-
LMsl, KOTOPBI B pAcIUIaBICHHOM BUIE CTEKaeT BHU3,
M OKHUCh yriepoja, ymajisemasi 4yepe3 BEpXHIOI 4YacTh
neyu. BDTa peakuusi TpeOyeT 3HAYUTEIbHBIX KOJUYECTB
terta: 1 690 000 kamopuit Ha 1 T mojy4yaeMoro Kap-
ouna. Eciu aToro Temia He MOIBECTH, peaKlus He MPoO-
M30MIET.

Ho neno 3akiioyaeTcsi He CTOJIBKO B KOJIMYECTBE Tell-
Jla, CKOJbKO B ero kauectBe. KapOua kanapuusi odpa-
3yeTcsl TOJbKO TOrAa, KOrjma B Ie4Yd JOCTUTAeTCS TeM-
neparypa mnopsaka 2000° C. Tlpu aToil Temmeparype
MPOUCXOAUT CIUIaBJICHME WIMXThI M OOpa3oBaHUE Kap-
6una. Bricokasi TemmepaTypa HeoOxoauma W IJsI pac-
MJaBJieHusl KapOuaga, 4ToObl MMETh BO3MOXHOCTH Iie-
pUoOIMYeCcKM BBIMyCKaTh ero uM3 mneud. MTtak, aneKkTpu-
yeckasi dHEPTHsl TPaTUTCS JAJIsSi HarpeBa M CILJIABJICHMUSI
LIUXTBI, TOJYYeHUs] HEOOXOOMMOIl TeMImepaTypbl peak-
LMK M paciuiaBIeHUs MojydyeHHoro Kapoumaa. CTOMMOCTb
pacxonyeMon [Jisi 3TOM LEAM BSJEKTPOIHEPTrUU COCTaB-
nsiet 25% ot Bceil CTOMMOCTM IOJIydaeMoro KapoOuna,
HE TOBOPSI yX€ O TOM, 4YTO TaKasl BbICOKOKBadu(pULIM-
poBaHHass (opma BSHEpPrUM paCXOAYeTCsl Ha MPOCTOM
Harpes.

Ve M[aBHO HaMpalluBajJcsi BOMPOC — HeENb3sl JU
TeIio, HeoOXomaMMoe [Jis peaklM¥ 00pa3oBaHWsI Kap-
Ouna KaiablUMsl, MOJy4yaThb 3a CYET HEMOCPEICTBEHHOIO
cxkuranus yrias? KoHeuyHo, 3a cyeT cropaHusi yris
MOXHO TIOJYYUTb T€ MUJUIMOHBI KaJoOpuWii Terja, Ko-
TOpble HEOOXOAMMBI ISl JaHHOW peakuuu. Ho, Kak yxe
yKa3blBaJloCh, 3JIEKTPUUYECKUI TOK B KapOWUIHBIX Iie-
yax JaeT He TOJIbKO MPOCTO TEIJIOBYIO 3HEPrHio, HO
BBICOKOKOHILICHTPUPOBAHHYIO TEIJIOBYIO JHEpPruio, TM03-
BOJISIIOIIYIO JOCTUTAaTh TeMmepatryphl mopsaka 2000° C.

Ilpu cXuraHuM TOMJIMBA B TOIMKAaX OOBIYHBIM IyTEM
TaKUX BBICOKMX TeMIlepaTyp JAOCTUYb Hedb3si. [Ipo-
HUCXOOUT 3TO TMOTOMY, YTO MAYUIMA Ha CXUTraHUE TOM-
JIUBa BO3AYX COAEPXKHUT, KpOMEe HEOOXOIMMOTO ISl TO-
peHusi KMUCJIopoaa, OOJbllIoe KOJMYECTBO a3oTa, CO-
BEpIIEHHO HEHYXHOTO MJisi Tpoliecca ropeHus. B Tor-
K€ TPUXOAMUTCS HarpeBaTb B TPU pa3a OoJibllie ra3os,
4yeM 3TO HEOOXOAMMO ISl CXKUraHus ToriuBa. Harpes
azora TpeOyeT MHOTO Teria, 4YTO CHUXKAeT TeMIlepaTypy,
MoJly4yaeMylo B TOTKE, TO €CTh KauyecTBO I0Jy4aeMOTO
teria. Ho eciu u3bsATh M3 BO3ayxa a30T M MOAaBaTh
B TOMNKY YMUCTBIA KUCJIOPOI WJIU BO3IYyX, OOOTalleHHBIA
KHCJIOPOIOM, JIeJI0 KOPEHHBIM 00pa3oM M3MEHMUTCS.
IMpu momaye TaKOTO KUCIOPOMHOTO IYThsI B TOIMKY MOXK-
HO JOCTMYb TeMIlepaTyp, HOCTATOYHBIX [Js1 00pa3o-
BaHWSI W paclulaBieHus1 KapOuma. Tak, eciau comuep-
JXKaHWe Kuciaopoaa B IyTbe cocTasisier 21%, To Teope-
THYeCKasi TeMIlepaTypa TOpEeHHUsl COCTaBJISIET BCEro
qumpb  1360°, ecnam  kucnopoma 50% — Temmeparypa
ropeHus mosbimaerca go 2400°, a mpu 100% xwucio-
pona — mo 3440°. DTOT NMyTh BO3MOXHOIO IOJYy4YEeHUS
KapOuaa KajblUsl TMPOCTHIM TEPMUYECKUM HarpeBoM,

0e3 MPUMEHEHUSI DJEKTPOIHEpPruu, ObLI yKasaH elle B
Havaje XX B., KOraa BOIPOC O CTOMMOCTM KapOuia
elle He CTOSIJI TaK OCTPO, a IMOJIydeHHe KHUCJIopoaa ObLIo
elle CpaBHUTENbHO noporo. OmHAaKoO aajbliie HeOOJb-
mUX J1a0OpaTOPHBIX MCCIEAOBaHUII B 3TOM Harpasie-
HUM HUKTO He Toliea HU B 3anmaaHoit EBpone, HU B AMe-
puKe.

CoBeTckue HccilefoBaTean O0paTWIMCh K 3TOMY He-
HCCIEOBAHHOMY MyTHM M AOOUJIUCH Ha HEM YCIEXOB.
I'pynna pab6oTHukoB [TocynapcTBEHHOro WMHCTUTYTa
a30THOM NpoMbIlUIeHHOCTH Bo TiaBe ¢ M. C. TanbiH-
KepoM paspaboTajla OpUTMHAJbHBIA CIIOCOO YUCTO Tep-
MUYECKOTO MOJy4YeHUs] KapOuaa KajbliMsl B Tedyax TUma
NOMEHHOU, 0e3 TMpUMEHEHUs 3IEKTPOSIHEPTHUU. IDTOT
crnoco0 MpoBepeH B II0Jy3aBOACKOM MaciiuTabe, u He-
JNajJeKko BpeMsl, KOrma OH TOJIYYUT IIMPOKOE TMpUMe-
HEHME B MPOMBIILIEHHON XUMUU. DTO OTKPOET HOBBIC
MepCneKTUBbl AJIsl Pa3BUTHUSI KapOWAHOW TMPOMBILIICH-
HOCTM M yJelIeBJIeHUsS] aleTUJIeHa.

B yeM Xe 3akiioyaeTcss HOBBIM CIIOCOO MPOM3BOACTBA?

Ileub st TepMUYECKOU BBITUIABKM KapOuaa Kasb-
uusl Mogo0Ha JTOMEHHOM, HO MMEET MEHbIINWE pa3Mephl.
B meub cBepxy 3arpyxaercs IIMXTa M3 KOKca U U3BEC-
THsAKA. 3aMeHa >XXEeHHOUW M3BeCTH M3BECTHSIKOM CUJIb-
HO CHHUXaeT pacxoji TOIUIMBa Ha IOJiydeHHe KapOwuia.
B HUXHIOIO 4YacTh Te4Yyd TMOJAeTCs BO3AYIIHO-KHUCIIO-
pomHOe OyThe, comepxaimiece He MeHee 60—70% xucio-
ponma. Jlis yaydiieHWsI TEIUJIOBBIX YCJIOBHUIA TMpolecca
B IMe4Yb BMeCTe C MIMXTOW BBOAMTCS HEKOTOPOE KOJIMYE-
CTBO XeJIE3HOUM WJIM YyryHHOU cTpyxku. I[locmenHss,
BCTyMasi B pEakIMI0 C KPEMHE3eMOM, WMEIOIIUMCS B
M3BECTHSIKE, JaeT OYeHb LIEHHBIM TPOAyKT — (deppo-
CWIMLMI, UMEIOIINIA IHUPOKOe MpPUMEHEHHUE, B YaCTHOC-
TH, [Js  W3TOTOBJIEHWSI KHCJIOTOYIOPHOW  armapa-
Typbl B XUMMYECKON TMPOMBIIIJIEHHOCTH.

Kokc, cropas B arMmocdepe Bo3ayxa, 00OraiieHHOro
KHMCJIOpOJaOoM, aaeT Temiepatypy 2200—2400° C, BmoJ-
He JOCTaTO4YHYIO0 IJs1 oOpa3zoBaHMs KapOumga KalabIMs,
pacnjaBjieHus: 00pa3oBaBIIETOCsS MPOAYKTAa W BbINYC-
Ka ero W3 Mme4yd B pacraBieHHOM Buiae. Kpome kap-
Ouma M3 Meyd BBIMYCKAeTCsl B pacillaBIeHHOM Xe BUJE
u ¢eppocHInIIMii, B KayecTBe IMOOOYHOro IPOAYKTa.
Bbinyck TOTOBBIX MPOAYKTOB MPOM3BOAUTCS TMEPUOAM-
YeckM MO Mepe MX HakoruieHus. OOXWUr u3BECTHsKa
MPOMCXOAUT B BEPXHUX 30HAX TMEYU.

HoBplli mpoliecc uMeeT W Apyrue BbIToAbl. [Ipu ro-
pPEHMU KOKCa W MpPU peaklMM ero ¢ M3BECTbIO MOJy-
YaeTcsl MHOTO LIEHHOTO KOJOIIHMKOBOro rasa. B ocHoB-
HOM O3TOT ra3 COCTOMT M3 OKHMCHU yrjiepoja M a3orTa.
B o0OBIYHBIX KapOMIHBIX IleYyax rasa 3a cueT peakUuu
yriaepoga Kokca € KHUCJIOPOIOM W3BECTH IOJY4YaeTcs
HeMHoro (Ha 1 T xkap6uga okoso 800 Ky6. M raza), mpu-
YeM OTBOJ €ro M3 TMe4yu TpeOyeT AOBOJBHO CJIOXHBIX
ycTpoiicTB. IloaTOMYy OOJBIIMHCTBO KapOWAHBIX IIe-
yeil gaxe B HacTosiliee BpeMsl BbIOPACHIBAIOT TMOJIY-
yaeMblii roprouuii ra3 B arMmocdepy. B meuax uwmcto



TepPMUYECKUX, TUIA JOMEHHBIX, JEJ0 PEe3KO MEHSeTCs.
KonnuecTBo roprovero rasa CHJbHO Bo3pactaeT (Ha 1 T
Kapbuga mojydaeTrcss mpumepHo 5100 xy6. M rasa),
TaK KakK ra3 IoJiydyaeTcsl He TOJbKO MpPU peakLUu YIJIs
C M3BECTbIO, HO U 3a CUET CTOPAHUS YIJsl B KUCIOPOIHO-
BO3IYIIHOM nyThe. KOHCTpYKUMSI Xe 3TOM TIeuyd Ta-
KOBa, 4YTO Tra3 ITIPOCTO OTBOAMTCS 4Yepe3 BEPXHIOI ee
4acTh, 0e3 OCOOBIX MTOTOJHUTEIbHBIX YCTPOMCTB.

Takoit ra3 MOXeT ObITb C YCIIEXOM HKCIOJIb30BaH Kak
BBICOKOLIEHHOE Topioyee, a elle Jydlle KakK XUMUde-
CKOE ChIpbe, Hampumep, JJisi cUHTe3a amMMmuaka. [lo
pacueram M. C. TanbiHKepa, 3aBOoO KapOuga KalbIIUs
MomHocTeio B 50 000 T kapbuma B ron, paboTalomuii
M0 HOBOMY CMOCO0Y, MOXET OJHOBPEMEHHO ¢ KapOu-
JIOM BBIIaTh TaKOe KOJMYECTBO rasa, KOTOpOro Oymer
BIOJIHE JOCTATOYHO [Jis CHaGXeHWs 3aBoja CHHTe3a
ammuaka, momrHoctbio B 100 000 T ammuaka B rox. Cie-
JI0OBaTeJIbHO, [JIs O3TOTO 3aBOJa TOJHOCTHIO OTMamaeT
HyXaa B OOJIBbIION ra30reHepaToOpHON CTaHLIMU, CTO-
MMOCTBIO B HECKOJIbKO [eCATKOB MUJUIMOHOB pyOJIei,
BbIpabaThIBalolleii HEOOXOMUMBIN IS aMMMAYHOTO CHH-
Te3a TEeXHOJOTUYECKU Tra3s.

He cnenyer, omHako, aAymaTb, 4TO IJIsI HOBOTO IpO-
mecca BOBCe He TpebyeTcss 3aTpaT 3JIEKTPOIHEPTUH.
DT0, KOHEYHO, HEeBEepHO. DJeKTpuveckass 3IHEepTUs
HYXHa IJs MoJydeHus: Kuciopona. Ho pacxom asnek-
TPOSHEPrUU Ha IMOJydYeHHEe KHUCIOpOHaa ISl BBITUIABKH
1 T kapOuaa Mo HOBOMY CITOCOOY B 4YeTbIpe pa3a MeHb-
e, YeM Mpu paboTe MO CTapoMy 3JEKTPOTEPMUUYECKOMY
crocoOy. OO61muMe Xe 3aTpaThl IHEPTUM B HOBOM IIpOlLIeC-
ce TOYTM B JBa pa3a MeHblle, 4eM B cTapoM. HoBbIi
croco0, He TpeOyIoUIMii Halu4yusl KPYIMHBIX 3JIEKTPU-
YeCKUX CTAHLMU, TO3BOJISIET TaKXe CHU3UTh PACXOIbI
Ha KalUTaJOBJIOXEHUs TpPU CTPOMUTEILCTBE 3aBOja.
A Bce 3TO BMecCTe B3SITO€ IMPUBOIUT K TOMY, YTO CTOM-
MOCTb TIPOM3BOJACTBA KapOuIa KaJbIUsI YUCTO TEPMU-
YeCKUM METOJOM CHMXKAeTCsI TIOYTH BABOE IO CPaBHEHUIO
C JIEKTPOTEPMUYECKUM METOIOM.

DT0 TOJIBKO MpEeABAPUTEIbHBIE TMOACYEThl W OIBITHI.
HeT coMHeHMs], 4TO ¢ pa3BUTHEM OTOro crocoba u
C LIMPOKMM BHEIPEHUEM €ro B MPOU3BOJACTBEHHYIO MpaK-
THKY OTKPOIOTCSI HOBbIE BO3MOXKHOCTH, KOTOpBIE ITO3BO-
JISIT elle OoJibllle CHU3UTh CTOMMOCTh KapOuaa KaablLius.
Henb3st 3a0bIBaTh, YTO CTApbIil CIIOCOO MOJyYEHUS] Kap-
Ouia KaJbLUs TTPEBOCXOJHO pa3pabOTaH U KOPEHHBIE pe-
3epBbl €r0 MUHTeHCUGDUKAIIUU yKe TTOYTH ucyepransl. Ho-
BbIi Xe CIoco0 He MMeeT ellle MPaKTUKU IKCIIoaTalluu,
U pe3epBBbl €r0 MHTEHCUGMUKALMU €Ille TOJHKO OTKPHI-
BaloTCS.

B kauecTBe TaKMX pe3epBOB yXe Terlepb MOXHO
yKa3aThb Ha TOJydeHUEe OJHOBPEMEHHO C KapOumaoM
KaJblUsl 3HAYUTEJBbHBIX KOJIMYECTB (HEepPOCUTULIMS,
BO3MOXHOCTb 3aMEHBI JOPOTOTO KoKca 0ojee IelleBbIMU
BUIAMM TOIUIMBA, HAINpUMep, aHTPALlMTOM, BO3MOX-
HOCTb B TOM e arperaTte MyTeM BAYBaHUS B HeEro mapa
npeBpaniaTh OKUCh Yrjaepoaa B BOJOPOI M YIJIEKUCIIbINA
ra3. IlocinegHuii mpolecc OOBIYHO TpedyeT TOPOTroro
000py/IOBaHUsSI YW TIPUMEHEHHUs CIeUMaNbHBIX KaTajau-
3aTOPOB.

HecomHeHHO, BHeOpeHue HOBOro  Tmpolecca B
MPOMU3BOJCTBO [MPUBEAET K OTKPHITUIO B HEM elle He-
M3BECTHBIX CTOPOH.

KoHeuHO, TOJIBKO 4YTO ONMMCAHHBIA HaMU Ipolecc
elBa JMIIb BO3HUK, OH €l MOJOA U BBINJISAUT
Heo(OPMUBLIMMCS TIO CPaBHEHUIO C 3JIEKTPOTEPMU-
YecKMM METOJIOM MOJIyyeHHusl KapOuaa KajablMsl, 3apeKo-
MEHIOBaBIIMM ce0si B MPOMBIIUIEHHOW TMpaKTUKe,
XOpOIIO pa3pabOTaHHBIM M HMMEIOIIMM 0oJjiee YeM TONy-
croyieTHee mpourtoe. OIHAKO MCTOPUS Pa3BUTUS HAyKU
U TPOMBILIUICHHOCTH TMMOKa3biBaeT HaM, 4YTO Oyayliee
MPUHAIIEXKUT TOMY METOLY, KOTOpBIii BO3HUKaeT U
pa3BUBAeTCs, KOTOPbIA MMeeT OOoJibllle dKOHOMUYECKUX
U TEXHUYECKUX TMEPCIEKTHUB, XOTS B MTaHHBIA MOMEHT
OH KaxeTcs emie ciaabbiM, MO0, KakK YYUT Hac Map-
KCHUCTCKUIM AMATEKTUYECKUI METOJ «HEOJOJUMO TOJIBKO
TO, YTO BO3HUKAET U pPa3BUBACTCS».
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NCKYCCTBEHHOE BOJIOKHO

UnxxeHnep A.

[lsTh THICSY JIeT Ha3al, KOraa IMOBCIOLY Ha 3eMHOM
uiape JIIoAM HOCWIM OAEXIYy W3 MEXOB M TPyOBbIX TKa-
Hei, KMTalllbl HAILJIUM CIOCOO W3rOTOBJSTH TOHKHE U
JIETKME TKaHU WCKIIOYUTEIbHON KpacoThl.

TaitHy BBIOEJIKM OTUX TKaHEW KUTARIIBI
OXPAHSIIM, M 4YYXE3eMIIbl BBIHYXACHbl ObUIM TJIATUTh
3a HMX O4YeHb Oousbmine aeHbru. Ho Bor B 550 romy nBa
NepCUACKUX MOHAaxa IMeIKOM Ipoopanuch B Kwuraii.
OHUM TPOXWJIM TaM HECKOJbKO JIET M, BEPHYBIIUCH
obpaTHO, mpuHecau B EBpomy HECKOJbKO yKpaaeHHBIX
MaJieHbKMX SIMYEK IIEJKOBUYHOTO YEPBSI — <«IIEJIKO-

PEBHUBO

npsiaar».

Cexkper Obl1 packpbiT. Ilpommo 1 300 jer, m pas-
BelICHUWE IIEJIKOBUYHOIO 4YepBsi, a TaKXe M MCIOJIb30-
BaHUE BBIMPSIIaeMOi UM ILIEJKOBOW HMUTU LIMPOKO pac-
npoctpaHuiock B EBporme.

VYyeHbIX AaBHO HayajJl WHTEpPecOoBaTh 3aMeydaTebHbIN
crnoco0 M3roToBJAEHMSI TOHYAMIIEH HUTU TYTOBBIM LIEJIKO-
MPSIOM.

[Murtasich UCTBIMU O€JIOM IIEJKOBMIBI (TyTOBOTO
nepeBa), OH BbIpabaThIBaeT B OpPraHU3ME OCOOYI0 XKUII-
KOCTb, KOTOPYIO BbIIABIMBAaeT CTpyHKaMu uepe3 y3-
KMIA KaHaJl CBOero TyJoBuia. Ha Bo3myxe 3T CTpyii-
KU TPEeBPAILAIOTCs B IIEJKOBYIO HUTb, U3 KOTOPOI 1€~
KOBUYHBIA 4YepBb HaMaTbiBaeT BOKPYT ceOS KOKOH.

B 1855 romy dpaHmy3ckmii ucciaegoBaTelb Ayge-
Mapc BIEpBbIe MOMBITAJNICS MPOU3BECTU CUHTE3 IleJiKa
BHE OpraHM3Ma LIeJKOBUYHOTO 4epBsi. [as cBoero
CHHTE3a OH BOCIIOJIb30OBAJICSI T€M € BELIECTBOM, Ka-
KOe YIOTpeOssgeT IIeJIKOBUYHBIA YepBb, — Moberamu
TYTOBOrO JepeBa. 3Hasl, YTO HATypaJbHbIH IIEJIK CO-
CTOMT M3 yrjiepojaa, BOIOpOAa, KHUCJIOpoAa M as3oTa,
OH oOpabaTbhiBajJl a30THOW KMCJIOTOW OYMILEHHbIE I10-
Oern TYTOBOTO JepeBa C 1ieJbl0 BBEIEHMUSI B UX COCTaB

&. BYSIHOB
HEIoCTaloIero a3oTa (TpU  OCTallbHbIE BelIeCTBA —
yILJIEepoJ, BONOPON U KHUCIOPOA COAepXaTrcs B Liel-

nono3e npeBecuHbl). [lojyyeHHOe  BELIECTBO — HU-
TPOLEJUTIONIO3Y — OH PAcTBOPSII B CMECU CIOUpTa W
aupa U M3 OITOr0 pacTBopa 3a0CTPEHHBIM KOHIIOM
CTEKJSTHHOM TMaJloYKW BBITSTMBAJl HUTH.

IMonpaxast mnpuponme, uccieaoBaresb
O/IHAKO, 3TOro MoJApaxaHus OO KOHIA.
yToOBl TMPOAABIMBATH PACTBOpP 4Yepe3 TOHKOE OTBep-
CTHE, KaK 3TO TMPOUCXOAUT B OpPraHU3Me IEJTKOBUY-
HOTrO 4YepBsi, OH TOJIyyaJl HUTU BBITATMBAHMEM NaJI0Y-
KaMHU.

Crnoco6 Aymemapca He maj XelaeMbIX pe3yJIbTaToB
M He TOJY4YW TPOMBILUIEHHOTO NpPUMEHEHUs.

[Ipoumno Heckonbko necsatwieTuii. KM BoT Temepsb
HaiiieHbl CIOCOObI TMOJYYEHUsI MCKYCCTBEHHOTO MLIejKa
HAaCTOJbKO XOpOIIero KayecTBa, 4TO €ro 4acrto ObIBaeT
TPYAHO OTJIMYUTH OT HaTypajlbHOro. MHOrMe IuIeaKo-
Bble M3JeJIMsI, KOTOPbIe Mbl HOCHUM.— KOCTIOMBI, TIJIaThs,
TaJICTYKM — pPOIWJIMCh B JajJeKOW CeBEepHOW Taiire.
Ilepen TeM Kak momacTb K HaM OHM MpOJeianu WH-
TEpPEeCHBbI MyTh — OT JepeBa A0 IIEJKOBOW HUTKHU.

Kak-0yaTo HeT HUYero oOllero Mexay IIeJKOM B BUAE
TOHKOM, OyiecTsieil M KpacUBOW HUTU U APEBECUHOM.
OpHako XMMMUYECKMI aHajlu3 TMOoKa3blBaeT HaM, 4YTO
OCHOBHOE BEIIECTBO, U3 KOTOPOTO COCTOST OpeBeCcHHa
W HUTb UCKYCCTBEHHOTO WIEJKa, OIHO M TO Xe& — LeJ-
JII0J1034.

Lennonoza — 3T0  OpraHUYecKoe COEIUHEHUE Yr-
Jiepojia, BOAOpOJAa M KMCJIOpOjAa, BbipabaThIBaeTCsl OHA
HUCKJIIOUUTENIbHO  pacTeHusiMu. PacteHue morjoinaer
M3 BO3yXa YIJIEKUCHbIM Ta3 W ¢ MOMOUIbI COJHEUYHON
9HEPTUU U xJopoduiia TpeBpallaeT ero Wiv B LeJUIo-
JI03y, WIM B APYrue BelllecTBa, HEOOXOAUMBIC IJIsI XM3-

HEe JIoBel,
Bmecro ToTO,
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HU pacteHus. Llennono3a — OCHOBHOE BEIIECTBO BCEX
pacTeHUil, OHA COCTAaBJISIET CKEJIET PAaCTUTEIbHBIX KJe-
TOK, HO OBbIBa€T B pa3HBIX BUIAX.

Tak Hampumep, B ApeBeCUHE OHA MMEET BUJ TLUIOTHOM
NIPEBECHOI MAaccChl; B BOJIOKHAX XJIOTIKA, MOYTHU LEJIUKOM
COCTOSIIIUX U3 1eI0103bl (95%), oHa MMeeT BUI TOH-
KWMX 3JIACTUYHBIX BOJIOKOHEII.

KakuM xe o06pa3zoM M3 IJIOTHON MaccChl APEeBECHHBI
yIaeTcsl MOJYyYUTh BOJIOKHO C TEKCTUJIbHBIMU CBOMCTBa-
MU, TOAOOHBIMU CBOMCTBAM XJIOMMKOBOTO BOJIOKHa?

JlocTuraeTcsli 3TO IMyTeM XUMHUUYECKOH IepepaboTKu
TIPEBECUHBI.

JlpeBecuHy IMpeBpallalT B Iemny, Iieny oopadaTbl-
BalOT pacTBOPOM OucylbduTa KajlbliMsl B 3aKPBITHIX KOT-
Jlax, Ton maBjieHueM 4—5 aTmocdep mpM TemIeparype
140—160° C B TteueHme 15—25 wyacos.

ITocne Ttakoit oOpabOTKM Bce IMPUMECH, COMYTCTBO-
BaBILKE LEJII0I03€, PACTBOPSIOTCS M yHalsIIOTCS MpPo-
MBIBKOM, a 1IeJIJ110J103a OCTAeTCsl HEM3MEHHOM, OHA TOJIb-
KO TepsieT XXKECTKOCTh U MPEBPAIIAETCS B XJIOMbEBUIHYIO
Maccy, KOTOpPYI0 OTJIMBAIOT Ha JIEHTY, CylIaT U PEeXYT
Ha aucTel. Ho B TakoM Bue LEJIII0JI03a €llle HE MPUToa-
Ha Ul TIOJIy4YeHUs] U3 Hee HUTU. 3Jech OMsTh MPUXO-
NUTCS IPUMEHSTh XUMUUYeCKUl crocob. TpebyeTcs: cHa-
yaja TNEepeBEeCTH LEeJUII0JI03y B TaKOW pacTBOp, M3 KO-
TOPOTO MOXHO ObUIO OBl €€ BbIAeAUTh obOpaTHOo. Cama
LIeJUTI07I03a HE PacTBOPSIETCS, HO M3 HEe MOXHO TMOJy-
YUTh XWMUYECKOE COCIUHEHME CO IIEeJOoYbld U Cepo-
YIJIEPOAOM, JIETKO pPacTBOPUMOE B WIEJIOYHOM DacTBOpeE
c oOpa3oBaHMEM TyCTOW, KaK M€, Macchl, Ha3blBae-
MOii BMCKO30ii'.

Ecniu Takyio BUCKO3y JINTh TOHKMMH CTpyHKamMu
B KHUCJIOTY, TO IIeJIOYb OyIeT HeUTpaau30BaThCs KHC-
JIOTOM, a IeJUTIoN03a 3aTBepieeT B Buae HUTU. Ha 3atom

' OT (GpaHIY3CKOTO CJI0OBa BUCKO3UTe — BSI3KOCTb,

OTCIOa , X€ TOJYYWJ Ha3BaHMWE <«BHCKO3HBIM» MCKYC-
CTBEHHBIN IIEJK.

ApeBecuHa nepen mu3amenbyeHnem eé B Lyeny.

IIPUHIOUIIE U TIOCTPOCH IPOLECCC ITPOU3BOACTBA HMCKYC-
CTBECHHOTO MLIC€JIKa H I/lCKYCCTBCHHOﬁ IEPCTHU.

HcKycCTBEHHBIN 1IEJIK WMEEeT CBOU TPEUMYIIECTBA
nepes HaTypalbHbIM IIEJKOM, a UMEHHO:

1. Ero monyyaloT XUMUYECKUM IIyTeM, OBICTPO U B
JIIOOBIX  KOJIMYECTBax; MPOU3BOICTBO MCKYCCTBEHHOTO
1IeJiKa He 3aBUCUT OT KJuMaTa, ypoxas.

2. HMckycCTBEHHBIN IIENIK MOJTyJaloT cpa3y B Buae Oec-
KOHEYHOU KpPYYEHOW HUTHU, TOAHOW M8 TEKCTUJIbHOM
nepepaboOTKU; OH HaXOIWT OoJibIlIoe TIPpUMEHEHUE B
XJIONTYaTOOYMaXKHOM, TPUKOTAXXKHOM, IIEPCTSIHON U Ies-
KOBO¥ TIPOMBIIIIEHHOCTH.

3. CebecToMMOCTh HMCKYCCTBEHHOTO IlieJKa OYeHb
HU3Ka, B HECKOJIKO pa3 MEHbIIE CTOMMOCTH HaTypasib-
HOTO LIeJIKa.

CymiecTByeT TpU IPOMBIIIJIEHHBIX BUAA WCKYCCTBEH-
HOTO 1IeJiKa: BUCKO3HBII, aleTaTHbIi U MEAHO-aMMHAy-
HBIH.

Bucko3snuwiii uenK

ITpoun3BoaCTBO BUCKO3HOTO MCKYCCTBEHHOTO IlIEIKa —
camoe TMpocToe U camoe neuieBoe. OCHOBHOE ChIpbe
IUIST BUCKO3HOTO IlleJiKa — LIeJUII003a, €IKUNA HaTp
u cepoyriepoa. [loacylieHHyoO 1eII0103y 3aMauylBaOT
B BaHHax-Mpeccax B pacTBOpe €IKOTro HaTpa. B pesynb-
TaTe MOJIyyaeTcsl COeAMHEHUE LEJUTI0JIO3bl CO IIEI0Yblo,
KOTOPOE Ha3bIBaeTCsl aJKajlM-1IeJUI0JI030i (OT cioBa
ajKaau — UIeJ04Yb). DTOT MPOLECC Ha3bIBaeTCsl Mepce-
pu3aluei.

IMocne wmepcepuzanuu, axKaau-1eUTIONO03y HW3MEIb-
YaloT B CIEIUAIBHOM ammapaTe C ILeJiblo MpeBpameHust
B ONHOPOIHYIO Maccy, YTo o0OJyieryaeT B JajibHEHIIeM ee
peaxkiiio C CepoyIJIePOIOM.

lMpexne dYeM TMONBEPTHYTHCA OOpPabOTKE cepoyrie-

|
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BbigeneHHas 3 ApeBecuHbl Le0103a npespaLyeHa
B JINCTbI OYMaXkHOW Macchbl.



pOIOM, anKaau-1e/UI0J03a JO0JIKHA TPOUTH Mpouecc
«rpeaco3peBaHusi». sl 3TOro ee BBITPYXAOT U3 M3-
MEJIBYUTENSA B XKEJIE3HblE AUIMKUA U IOMEINAIOT B KaMepy
«TIPEeICO3PEBaHUsI», TIe TOANEPXKMUBAETCS CTPOrO OIl-
peneneHHas Temmeparypa. [locie BblAepXHUBaHUS B
9TOM KaMmepe aliKaJdu-1eJUI0J03y 00pabdaThiBalOT Cepo-
yIJIepoaOM, TIpUYEM OHa MPUOOPEeTaeT CBETIOXEThIN
LIBET. DTOT MPOLIECC HA3bIBAETCS «KCAHTOIEHUPOBAHUEM»
(To-Tpevyecku KCaHTOC O3HayaeT CBETJIOXEJAThIN), a
MoJlydyaeMblil MPOAYKT — «KCAHTOT€HATOM». Kcanro-
TeHUPOBaHUE TMPOU3BOAUTCS BO BpallalOUIUXCS af-
rnapaTtax, Ha3bIBaeMbIX OapaTaMu.

IMapsl cepoyriepona o4eHb JIETKO BOCIJIAMEHSIOTCS,
MO3TOMY B IOMEUICHUHU, TAE MPOM3BOIUTCS KCaHTOTE-
HUPOBaHUE, NOJXKHBI OBITh MPEAYCMOTPEHBI BCE MEpO-
NpUSITUSL JUISL TIPEAYNpeXACHUs Toxapa U B3pbIBa.

N3 GaparoB KCaHTOreHaT LIEJUTIONO3bI TOJaeTcsl B
MeIIaJIKK-PaCTBOPUTEIN CO CJIaObBIM DPAacTBOPOM €IKOTO
HaTtpa. B pesyibTaTe pacTBOpEeHUs IOJY4YaeTcsl CHUPO-
rnmooGpa3Hasi, BsizKasi Macca — BMCKO3a, HAlOMUHAa0-
miasi 1[BETOM U TYCTOTOW Mejl.

[MonyyeHHass M3 MelIaJOK BHUCKO3a elle He MOXET
CIYXUTh MaTepuajoM IUISl TIPSIACHUs LIEJIKOBOM HUTH:
B Heil MHOro My3bIPbKOB BO3/1yXa, KOTOPbIE IMPU IpSsi-
NIEHUM MOTYT pa3opBaThb HUTb. [l03TOMYy K3 MelIaaKu
BUCKO3Yy IepeKauyMBaloT| HacocoM B 0aku. 3aech Mpo-
KCXOIUT TMPOLECC CO3peBaHUs BMCKO3bI, TMOCJE 4Yero ee
MPOMYCKAIOT 4Yepe3 HECKOJbKO (GUIBTPOB C  IEJbIO
ylajeHuss M3 Hee Ny3bIpbKOB BO3IyXa.

IMpuroToBiieHHass TaKUM 0Opa3oM BUCKO3a IpeaCTaB-
JisieT cOOOM BIOJIHE OIHOPOAHYIO MaccCy, TOTHYIO st
MpsiIeHUs] BUCKO3HOM IIEJIKOBOW HUTH.

IMpouecc mpsiieHUs COCTOUT B TOM, YTO BMCKO3a Ha
MPSAUIBHON MalllMHEe TPOAABIMBACTCS TOHKUMU CTPYM-
kamu B 12—14%-Hbiil pacTBOop cepHoit kKuciaoTel. lle-
JIOYb, HaXONSINasics B BUCKO3€, HEUTpPaNM3yeTCs] KHC-
JIOTOM, a pacTBOPEHHBIA B IIEJOYU KCAHTOrE€HaT
LIEJUTIONO3bI, OTHaBasi IIeJioYb, 3aTBepAeBaeT B BUIE
HUTHU.

Huth u3 KcaHTOreHarta LEJUIIOJIO3bI IOM BIUSHUEM
KHCJIOTBI Cpa3y e BbIAENsIeT Cepoyrjiepol M IpeBpa-
maeTcss B 3aTBEPHEBINYIO, OCCKOHEYHO TSHYILIYIOCS
LIEJUTIOJIO3HYI0 HHUTb. OTO W €CTb WHTEepPeCHEWIIni
MOMEHT B TIPOM3BOJACTBE HCKYCCTBEHHOIO IleJjiKa,
KOT/Ia XHAKash Macca BUCKO3bl IpeBpallaeTcss B TOH-
KYIO HUTb.

IMpsounbHasg mamuHa uMeeT 10 100 Tak Ha3bIBaeMbIX
NPSAUJIBbHBIX MecT. Kaxaoe MecTo COCTOUT U3 MPSIAnIb-
HOTO Hacocuka [Jisi pPaBHOMEPHOW IMOAaud BUCKO3HI,
¢dbunbTpa — IJsI OKOHYATeAbHOW (UAbTpPALIMUM BUCKO-
36l U (uibepbl — 30J0TOMJIATUHOBOrO KOJMayka ¢
psAIOM MEJKUX OTBEPCTUM, 4Yepe3 KOTOpble BHCKO3a
CTpyliKaMu MpONaBIMBAeTCsl B KUCJIOTHYIO BaHHY.

CyllIecTBYIOT [B€ CHUCTEMbl MpsSAeHUs: OOOMHHAsA U
ueHTpudyrajibHas.

B aToM annapare, Ha3blBAeMOM MepPCepPU3aLNOHHbIM

npeccom, yesnnioso3a obpabarsiBaeTcs LLE04bIO0
n oTHUMaeTcsl OoT u3bbiTka e&.

il
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U3menbyntenb, B KOTOPOM JINCTbl LIEJSIOYHOM LL€/JTI0J103b]

MN3MesIb4aloTCs A0 X/1I0NbeBNAHON MaccChl.

B aTom GosnbwioM annaparte npou3BOAUTCS CHavana
06paboTka LesI0YHOIN Lelios103bl CePOYriepoaoM,
a 3arem pacTBopeHue ee, T. e. IOJly4EHNEe BUCKO3bl.
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IIpu 0OOMHHOI cuUcTeMe HUTb M3 KHUCJIOTHON BaHHBI
HaMaTbIBaeTCsI Ha BpAlAIOIIMACS TOJBIA MUTUHIAPUK —
000uMHY. HuTh mosyyaeTcss mpu 3TOM HECKPYYEeHHOM,
COCTOSIIIIE W3 OTHEJIbHBIX IMapajieibHbIX BOJIOKOHEII.
JlanbHeimass o0OpaboTKa HUTM 3aKJIl0YaeTcsl B IIpO-
MBIBKE, OTOEJIKe, CYIIKe, 3aTeM KPYTKe U TepeMOTKe
B wnyau. Lnymu ¢ 1IeaKoM ymakoBBIBaIOT W OTIpPaB-
JISTIOT Ha TeKCTUJIbHBIE (haOpHUKH.

IMpu ueHTpudyrasbHONM CUCTEMe MPSIAEHUS HUTb U3
KHCJIOTHOW BaHHBI BBITSITMBAETCS BpallalOUIMMCS PO-
JIMKOM M IIOCTyIlaeT B ObICTpo Bpaimarmoiyiocs (6000—
8000 06./MMH.) MaleHbKylo LeHTpodyry. B ueHtpodyre
HUTh YKJIaIbIBaeTCsI IO CTEHKaM ee B BHUAE KOJblia,
Ha3bIBaeMOTO «Kyau4yom». [Ipu ykinagke B LEHTpodyry
HUTh CKPYYMBAeTCsI, KPYTKa HWUTH 3aBHUCHUT OT YHUCIIa
000pOTOB LIEHTPO(PYrM M CKOPOCTU MPSAECHUS.

Takum oOpa3om, mpu UEeHTpUbYralbHOM TPSACHUN
KpyTKa TMPOU3BOAUTCS HA CaMOW MallWHE, B OTJIMYHE
OT OOOMHHOIO MpSIIEHMS, TAe AT KPYTKHM IIejKa Tpe-
OyeTcsl crelMajibHas KpyTWUJbHash MallWHAa.

HanpHeiass obpaboTka LEeHTpUGYTaJIbHOIO IIeJKa
COCTOUT B Pa3MOTKE €ro B MOTKM, MPOMBIBKE, OTOENKe,
CyIIKe U COPTHUPOBKE.

BuCKO3HBIN 1IeIK OKpallMuBaeTcsl BCEMU KpacuTe-
JISIMU, KakKue YIOTpPeONsioTesl IJIsi KpalleHUsl XJIOTKa.
OkpamuBaTh IIEJIK MOXHO B MOTKaX, B TKAHWU U B TO-
TOBBIX TPMKOTaXHBIX W3IETUSIX.

OmnucaHHBI TIpollecC TPOU3BOACTBA CYIIECTBYET Je-
CATUJIETUSI M Ha3blBaeTcs KiaccuueckuM. [lpespaiie-
Hue OecOpMEHHON IEJIII0JIO3HON MAacChl B IIEJIKOBYIO
HUTb JiauTcs I cyTok. HemnpepbiBHOE YCOBEPIIEHCTBO-
BaHUWE ammapatypbl M pallMOHaIMW3alus Tpollecca Mmo3-
BOJIMJIM ceifyac coKpaTUTh 3TO BpeMs BAaBoe. [pymnma
COBETCKMX XUMWKOB cO3lajla WHTEPECHEWIWi arma-
paT — BUCKO3HBIN «KOMOaifH», B KOTOPOM COBMEILAIOT-
cs BCe ONepalnuy TPpSAeHUS U TOCJIenylolleil OTAeKu
BOJIOKHA.

OTOT ammapatr TMpoIIeJ yXe TPOU3BOACTBEHHOE
ucnbiTaHue. Ha HOBBIX 3aBOJax OH 3HAYUTEIBHO
COKPATUT MPOU3BOJICTBEHHBIC TIJIONIAIUA, CUIBHO YMEHb-
IIAT YUCIO paboyux M HAMHOTO CHU3UT KamuTauao-
BJIOXKEHUS.

CoBceM elle HEeJaBHO XMMUKM CYUTANIM, YTO MpUpPOIa
ojlapuia LEJUIKJI03y CBOWCTBOM TPYAHOW pacTBOpPU-
MOCTM M OTpaHMYMJIA YUCIO pacTBOPUTENEHl ISl Hee
HEMHOTMMU U peAKuMu BeulecTBamu. OgHAKO TMO31-
HelllMe MCcCledoBaHUsI B OTOKM o00JacTU IoKaszaiu,
YTO MOXHO TIyTeM HEeCJIOXHOK o00paOdTKM NpuaaTh
LIEJITI0NI03€ CMOCOOHOCTh PAacTBOPSATbCS JaXe B BOJE.
I'paHano3HbIE TEPCHEKTUBBI, CO3JalOLIMECs 3TUM OT-
KPBITUEM,— OYEBUIHBI.

B rombpl BOIIHBI BHUCKO3HBIM IIEJIK HINPOKO IIpUME-
HAJCA B Ka4y€CTBC Kopaa OJad aBTOMOOMJIBHBIX U aBUa-
ITHUOHHBIX IMOKPBINICK. Kaxnprit KujiorpamMm 1Icjika
B IIOKPLIIIKE B5KOHOMHUT OKOJIO KHJIOTpaMMa pPE3UHbI,

Mpu4eM MpoOer MOKPHIIIKK C KOPAOM M3 BHUCKO3HOTO
menka B 25 pa3 OoJblle, 4YeM NpoOer IMOKPBHIIIKHU C
KOpPIOM U3 XJIOMYaTOoOyMaxXHOM Tpsiku. B Hacrosimee
BpeMsi 0KoJio 25% Bcero BHMCKO3HOIO IleJKa MAET Ha
MPUTOTOBJIEHUE KOpja.

B MMpPOBOM NPOM3BOJACTBE MCKYCCTBEHHOIO BOJIOKHA
MPOU3BOJACTBO BUCKO3HOTO IlleJKa cocTaBisier 76%-

Auemammuulii wenk

AHCTaTHLIfI II€JK CBOC€ Ha3BaHUC ITOJYYUJTI OT UCXOHI-
HOTro TpOAYKTa — alleTWILE/UIIOI03bl, M3 pacTBopa
KOTOpOﬁ B CMECH CcCIupTa M aueToHa OH BI:Ipa6a-
ThIBACTCH.

AueTmnuenn}onma IIoJIy4yacTCsa n3 XJIOIIKa WIn
IuHTepa’ IyTeM OOpaGOTKM IIOCIETHMX IIPH HU3KOMU
TeMIepaType CMeChbl0 YKCYCHOW KHMCJOTHI,
aHryapuga u CepHOfI KHNCIIOTHI.

yKCycHOro*

B cMecu cnupta M aueToHa aLeTUIILENII0103a JEerko
pacTBopsieTcs, 00pa3ys MpSAUIbHBIN pacTBOp. PacTBOp
MOCTyNnaeT Ha MNPSJWIbHYIO MalllMHY, TA€ MpOIaBIM-
BaeTcsl CTpyWKamMu 4Yepe3 OTBEepCTHUST (PUIIbepHl B IIaX-
Ty C HarpeTsiM Bo3ayxoM. PacTtBopurtenp (cnupT u
alleTOH) WcIapseTcs, a MOJyYalollnecs HUTH HaMaTbl-
BalOTCSI Ha COOTBETCTBYIOLIEE MPUCIOCOOIECHUE.

ODTUM uIealbHO TPOCTHIM CIIOCOOOM TOJIy4aloT cpazy
TOTOBBI IIIEJIK, KOTOPBI He TpeOyeT majibHeHWIleil Xu-
Mudeckoit obpaborku. [locie KpyTku, TMEepeMOTKH U
COPTUPOBKM OH YMaKOBBIBA€TCS M OTIpPaBIsSeTCs Ha
pabpukn-moTpedouTENN.

AlLIeTaTHBIN TIEJK MO BUAY TPYAHO OTJIWYWUTH OT Ha-
TypajbHOro. B TeKCcTUJIbHOI TepepabOTKe OH BIOJHE
3aMeHSIeT HaTypajbHBIN IIeJK. B oTiuume ot BUCKO3-
HOTO aleTaTHBI ILIeJK COCTOUT HE M3 LEeJUTI0JNO3bI, a
U3 YKCYCHOKHUCJIOTO 3¢upa UEeUTI0N03bl, Ojarogapst yemy
OH 00yiagaeT ocoObIMU (DUBUKO-XMMUYECKHMU CBOMCTBa-
MH: OH MaJio TUTPOCKOTIMYEH, MEHee CIocoOeH K Haly-
XaHUO, TMPOMYyCKaeT yAbTpaduOJETOBbIE JYUYH.

Bnaromapsi masoMy HaOyXaHUWIO alleTaTHOTO IIEJiKa
B BOJE MOTEpsl €ro KPemocTW BO BJIAXXKHOM COCTOSIHUM
MEHbIIIe, YeM Yy NIPYTUX BUIOB HMCKYCCTBEHHOTO IIEJIKaA.
K npeumylecTBaM aleTaTHOroO IejKa OTHOCSATCS TaK-
K€ ero Majasl TeIUIOIPOBOTHOCTh M BBICOKME 3JIEKTPO-
usojupytouiue cpoiictBa. OH LIKMPOKO NPUMEHSIETCS
B KauyecTBE W3OJMPYIOIIETO Marepuaia s OOMOTKH
MPOBOJOB, a TaKXe€ B ILICJKOTKALUKOW U TPUKOTAXHOM
TIPOMBINIIJIEHHOCTH.

B nocnenHee BpeMs HaiieH Croco® MOJyYyeHMs ale-
TaTHOTO BOJIOKHA HEOOBIYAWHOUW KpPEeTOCTU — OKOJIO
10 000 xr/cm’. Takoii KpemocTblo He 061afaeT HU OOUH

> JIuuTepoM  Ha3BIBAIOTCS KOPOTKME BOJIOKHA,
ocTalolIMecs] Ha CeMeHax XJOMYaTHUKA Mocie CHSITHUS
COOCTBEHHO XJIOTIKA; 3TU BOJIOKHA MOTYT WTTHU TOJIb-
KO B XMMHMYECKYI0O MepepaboTKy.
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13 BCEX M3BECTHBIX BUIOB BOJOKOH. OHa OiM3Ka K Teo-
peruyecku mpejaenbHoit — 14 000 xr/cm’. Jlas mocTH-
XKEHHUSI TaKOM KpermocTU MOoJydyaeMblii OOBIYHBIM CITOCO-
0OOM alleTaTHBIN TIEJIK TOCTe MPSIIeHsT TTOABEPTraloT Crie-
UMaipHOl 00paboTke, B pe3yJbTaTe KOTOpPOW OT-
WETUISIIOTCS  alleTWJIbHBIE TPYNIBl W oOpa3yercss BO-
JIOKHO M3 PpEreHepupOBaHHOUN 1IEJUTIOTIO03bI.

B MupoBOM MNpOM3BOACTBE MCKYCCTBEHHOTO BOJIOKHA
MPOM3BOACTBO alleTaTHOTO, Iieika cocraisier 22%,
T. €. CTOMT Ha BTOPOM MECTE MOcje BHUCKO3HOTO.

Medunoammuaunusviiit  wenk

Cnoco® Mpou3BOACTBA MEIHOAMMHUAYHOTO WIEJKa OC-
HoBaH Ha oTKphiToi IlIBeitiepom B 1857 T. pacTBOpH-
MOCTU 1I€JUTIONI03bl B aMMHMAYHOM PAacTBOPE OKUCHU MeEAU
(Tax Ha3bIBaeMbIil WIBeillepoB peakTuB). [IpsameHuem
TaKOTO pacTBOpa Ha CHELMaJbHbIX NPSIAWIBHBIX Ma-
IMIMHAX TOJY4YaloT MCKYCCTBEHHBIN IIIEJIK BeChbMa BBICO-
KOTro KayecTna.

o mociemHero BpeMEHU METHOAMMUAYHBIA IIIEJIK
KOHKYPUPYET CO BCEMU APYTMMHU BUIAMM HCKYCCTBEH-
HOTO WIeJIKa U JaXe C HaTypaJbHBIM, TaK KakK HUTH,
MoJlyyarmouimecs: Mo 3TOMY CIMOCO0Y, MOTYT OBbITb TOHBILIE
HUTEW HATypaJIbHOTO IejiKa. B 3ToM criocobe mpou3Bo-
CTBa WCKYCCTBEHHOrO IlIeJdKa XMMHMKH BBILUIM MO0e-
OUTENISIMA B COPEBHOBAHWU C TPUPOAON MO TOHKOCTH
BOJIOKHA.

DTOT 1WIeNK MOXHO TIO TpaBy Ha3BaTh MCKYC-
CTBEHHOM IMayTMHON ¢ KpemocThio cTanu. M3nenus us
MEIHOAMMMAYHOTO IeJika (4ysaku, Oenbeé, TpUKOTax
U Ap.) ouyeHb 3(hGhEKTHHI.

M3 npeBecuHbl
BOJIOKHO,

M3TOTOBJIAIOT TaKX€ HMCKYCCTBEHHOC

mogooHoe HICPCTH. HpOI/ISBOZ[CTBO 3TOro

Cxema npsiieHus LLesika
no yeHTpugyraabHOMy
meToay.

Cxema npsifeHus Wwesnka
no 606uH Homy meToay.
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BOJIOKHA B TIEPBOM CTaIWK — IPUTOTOBJIIEHUE TIPSAUIb-
HOIO0 pacTBOpa — IOAOOHO MPOM3BOACTBY BUCKO3HOTO
meinka. Ho mpoliecc MpSmgeHns OCYIIECTBISETCS HHAYe.

[MpsaunpHas MalMHa [JIs TOJYyYEHUS MCKYCCTBEH-
HOM 1IEPCTH OTJIMYAETCS OT LICJKONPSAAUIBHON TEM,
YTO HUTHU OT BceX (uiibep COOMParOTCS BIOJb MAaLUUHBI
B OAWH OOIIMI XKTyT.

IMpsineHue Ha 3TUX MallMHAX TPOU3BOJAUTCS CJie-
IyIOIKUM 00pa3oM: BUCKO3a IMOAAETCS HACOCUKOM Yepe3
bunprp K dunbepe. Duibepa MMEET CBBIIIC ThICIYU
otBepctuii guametrpom 0,08 mm. Yepe3 3TU OTBepCTHS
BUCKO3a TPOJABIMBAETCs CTPyHKaMHU B BaHHY, COIEp-
XKallylo KWCJIOTY; TIOA [NEWCTBUEM KHUCJIOTHI W3 3TUX
CTpyeK BBIAESIETCS LeJUI0J03a B BUIE HUTU (CKOJBKO
OTBEpPCTUIi, CTOJIBKO HUTeN). HempepbsBHO BHITIpsiga0-
muecss M3 Kaxaoi ¢uiabepbl HUTU COOMpArOTCsI B 00-
WA XTYT W HAMpaBisAOTCS BIOJb BCEl MaIIMHBI K
MPOMBIBHOMY XOJIOOy, TA€ BOJOKHO OTMBIBaeTCs OT
KHMCJIOTHI, TIOCJIe 4Yero IOCTYIaeT Ha AajbHEWIIyo o00-
paboTKy OTHENOYHBIMU pPACTBOPAMU.

CneuunajibHOil 00pabOTKON BOJOKHY MNPUAAIOT CBOM-
CTBa HATypaJibHBIX (IIEPCTSIHBIX) BOJOKOH — WU3BU-
TOCTh, MaTOBOCTb U Jp.

XKryt paspe3aioT Ha BOJOKHA OMpPENCJCHHOW JJIMHBI.
Pe3aHoe BOJOKHO cyliaT, yMakKOBBIBAIOT B KHUIMbl U
OTIPABJSAIOT Ha TEKCTWIbHblE (Gabpuku./Takoe BOIOK-
HO TEKCTWJBLUIMKM  Ha3bIBAIOT  «IITaleJIbHBIM» — OT
cJIoBa 1UTamelb — Pe3aHoe BOJOKHO.

HckyccTBeHHOE BOJTOKHO MOXHO TOJIYYUTh JHO0O
TOJIIIMHBI U ¢ pPa3HOOOpa3HEUIIMMKU CBOMCTBaAMHU, OTBe-
YaloIUMA  TPeOOBaHUSIM, TPEIbIBISIEMBIM W K IIep-
cTu (Teriota, MSITKOCTb) M K XJIOTIKY (MaTOBOCTb, W3-
BUTOCTH). B TO e BpeMsT MCKYCCTBEHHOE BOJIOKHO UMEET
KpPacUBbI BHEIIHUWU BUA U TUTUEHUYHO.

YTy

MpsiannbHas malunHa, Ha KOTOPOW U3 XXUAKON BUCKO3bI
nosiy4aeTtcsi HUTb UCKYCCTBEHHOro LueJika.



WckyccTBeHHBIE BOJIOKHA, IIpeAHA3HAYeHHBbIC s
nepepaboTKM € HaTypaJbHOW IIEPCThbIO, M3TOTOBISIOT-
¢ puHow 10 90—120 MM, mpudyeM TOJIIWHA OTAEIbHBIX
BOJIOKOH JOJIKHAa COOTBETCTBOBATh TOJIIMHE BOJOKOH
mepctr. CrnenuanbHOl 00pabOTKOM BOJOKHY MCKYC-
CTBEHHOM IIepPCTU MNPUAAETCS MSATKOCTh MU IIEPCTU-
CTOCTbD.

KperocTh mpsiku, W3rOTOBJICHHON W3 HaTypalbHOU
mepcTu ¢ mobaBlieHMEM HCKYCCTBEHHOM, 3aMETHO YBe-
JINYUBACTCS.

lotoBble M3HenWss U3 MCKYCCTBEHHON IIEPCTH OYEHbBb
TUTMEHUYHBI, Oylarogapsi COCOOHOCTM MHTEHCUBHO BOC-
NPpUHUMATh HCIApeHUs KOXHU U OBICTPO OTHABATH WX
BO3AyXy. TKaHU U3 MCKYCCTBEHHON IIIEPCTU XOPOIIO
CTUPAIOTCS M HE3aBUCHMMO OT TOTO, OKpalleHbl OHU
WJIM HEeT, NMpU CTUPKE TKaHb HE TepsieT CBOEro Kpa-
CUBOTO BHIA.

XJI0MKOMOA00HOEe MCKYCCTBEHHOE BOJIOKHO, UAylIee
B IepepaboTKy ¢ XJIOMKOM, MO TOHKOCTH AOJIKHO COOT-
BETCTBOBAaTh XJOIMNKY; IJIMHA ero kojebjercs oT 27 no
40 mMm. JloGaBaeHHOE K XJOIIKY, OHO IpHUIaeT Mpske
MSATKOCTh M KpacuBblii O07eck. OHO TIpUMeEHsETCsS B
CMECH C XJIOMIKOM /ISl BBIPAOOTKM BCEBO3MOXHBIX OJEX-
HbIX TKaHEW, MONKIaNOYHBIX MaTepUasioB, NEKOPATUB-
HBIX M APYTUMX TKaHew.

Hapsiny ¢ HaTypaJdbHBIM IIEJIKOM MCKYCCTBEHHOE
BOJIOKHO TpPUMEHseTCSd sl BbIpabOTKM OOJBLIOTO
acCOpTMMEHTa TOHKUX TKaHeW.

B CCCP mpousBoIcTBO MCKYCCTBEHHOTO BOJIOKHA Ha-
yato ¢ 1931 roma. B HacTosilee BpeMsi CyllIeCTBYyIOLIME
(habpuku PEeKOHCTPYUPYIOTCS, TMPUYEM TMPOU3BOAUTEIb-
HOCTb MX YBEJIMYMBAETCs B HECKOJbKO pa3. Kpome
TOr0, HA4YaTO U HAMEUEHO CTPOUTEIbCTBO HOBBIX, KPYII-
HeMIIMX B MUpPe KOMOMHATOB IO BBIPAOOTKE MCKYCCTBEH-
HOTO BOJIOKHA (MCKYCCTBEHHAasl IIepCTh, MCKYCCTBEH-
HbId 1enk). [TITUAeTHUM IJIAaHOM BOCCTAHOBJICHUS U
pa3Butus HapogHoro xo3ssiictea CCCP mnpemycmarpu-
BaeTCs yBEJIMYEHME TMPOMU3BOJACTBA UCKYCCTBEHHOTO
meaka K 1950 rony B 4,6 pa3a 1o cpaBHEHUIO C JOBOEH-
HbIM YPOBHEM, a IMPOM3BOJACTBA LITANEJbHOTO BOJIOKHA
B 9,6 pasza. B0O3MOXHOCTM HCKYCCTBEHHOIO BOJIOKHA
HEOrpaHWYEHHBI, €My MOTYT OBbITh MPUAAHBI TaKHUe CBOI-
CTBa, KaKUX HE MMEET HU OJHO HATypaJibHOE BOJIOKHO.
Kak yxe ykaspiBajoCh, ceiiuac BbIpabaThIBA€TCs BBICO-
KOTIDOYHBIN IIEJIK, KPEernoCTh KOTOPOTrO B HECKOJBbKO
pa3 OoJibllle, 4YeM Yy HaTypaJbHOIro. BpImyckaeTcsi uc-
KyCCTBEHHAasl IIepPCTb, MMeloliass BHYTPU BOJOKOH
BO3AYIIHBIE KaHaJbllbl, Ojaromaps 4yeMy OHa oOjamaer
TaKUMU X€ TEIUIOBBIMU CBOMCTBAMHU, KaK W HaTypajb-
Has 1epcTb. MCKYCCTBEHHOE BOJOKHO MOXET BBIIY-
CKaThCsd B ILIMPOKOM Juana3oHe OTTEHKOB — OT MO-
JIOYHO-MATOBOTO 10 OJIECTSILEro.

MckyccTBEHHOE BOJOKHO — 3TO BOJIOKHO OymylIllero.
XJI0MmoK pacTeT MeJIEHHO, KOJUYECTBO XJOMKOBOTO
BOJIOKHA 3aBUCHUT OT KJIMMaTa M ypoxas, a UCKYyCCTBEH-

HOTO BOJIOKHA MBI MOXEM TOJIyYUTb MyTeM XUMHUYECKOM
nepepaboOTKM U3 IBYX KyOMUECKHMX METPOB JIPEBECUHBI
CTOJIBKO, CKOJIbKO COOMPAIOT BOJOKHA XJIOTMKA C OJIHOTO
rekrapa.

IpousBoauTenb HATypaJbHOTO  IlleJIKa — ILIEIKO-
BUYHBIIA 4epBb 3a BCIO CBOIO XXM3Hb MOXET JaTh KOKOH,
cogepxawmuit 0,5 rpamma nienkoBoir HUTU. Ecaum yuectb
ele, 4YTO pasBeldeHMe IIEJKOBUYHOrO 4YepBs MPaKTHU-
KyeTcsl TOJbKO B IOXHBIX paiioHax, rae MOXeT Mpo-
M3pacTtaThb TYTOBOE IEepeBO, M, KPOME TOTO, BO3MOXHAa
rubesib M3BECTHOW YACTH ILEJKOMNPSIOB OT pa3HbIX 3a-
0oJieBaHM, TO CTAHET MOHSATHO, MMOYEMY MPOU3BOICTBO
HaTypaJbHOTro 1ejka Bo BceM Mupe ¢ 1905 mo 1945 rox
MOTJIO YBeIMYUTbcsa ToabKo ¢ 20 000 mo 50 000 ToHH
B rol, B TO BpeMsl KaK IMPOU3BOACTBO HMCKYCCTBEHHOIO
1IeJiKa 3a 3TOT Xe nepuon Beipocsio ¢ 10 000 mo 460 000
TOHH B rofi, T. €. B 46 pas.

To4HO Tak Xe OOCTOUT [IeJI0 C HAaTypaJbHOU IIEPCTHIO.
MakcuMalbHBIE HACTPUT LIEPCTU C OBLIBI COCTABISET
5—7 kumnorpaMMoB B roa. KoawmuecTBo ke MCKYCCTBEH-
HOH IIEepCTH, MOJyyaeMoil U3 OMHOIO KyOMUeCKOro MeTpa
IpeBeCUHBbI, cocraBisgeT 160—165 kKuiorpaMMoB BO-
JIOKHA, T. €. 3aMEeHsIeT T'oA0BOI HacTpur moutu ¢ 30 oBell.
Bor moyemy TIpOM3BOACTBO WCKYCCTBEHHOM IIEPCTH,
HavaBmuch 30 et Hasan, B 1945 romy cocraBisiio yxe
505 000 TOHH B TO.X.

B MupoBoM NpOM3BOACTBE
HMCKYCCTBEHHOE BOJIOKHO 3aHMMaeT BTOpPOE
rnocje XJormkKa.

XBoliHbIE Jieca, KOTOpbIMM Tak Oorata Haina CoBeT-
cKasi CTpaHa, BEKaMM HCIOJb30BaJUCh TOJBKO Ha
CTPOUTENIbHBIN MaTepuai U Ha ToriuBo. Ho BOT HacToli-
YuBblE PaOOThl XMMUKOB OTKPBUIM BO3MOXHOCTb He-
CpaBHUMO 0o0Jjiee IIEHHOTO WCIOJb30BaHUSI IPEeBECUHBI.
OnuH KyOMYeCKHUii MeTp ApeBecuHbl naeT Ham 160 Kujo-
rpaMMOB MCKYCCTBEHHOTO IIejiKa, U3 KOTOPOTO MBI MO-
KeM BbIpaboTath uau 4 000 map KEHCKHUX YYJIOK,
i 650 TPUKOTAXHBIX IMOJYIIETKOBBIX KOCTIOMOB,
win 1500 MeTpoB IIEJIKOBOW TKaHMU. DTU LUMPH Ha-
[JISIAHO TIOKa3bIBAIOT HaM, KaKMe HeorpaHUYeHHbIE BO3-
MOXHOCTH MMEET HCKYCCTBEHHOE BOJOKHO M KakKyio
HEOLEHUMYIO YCJIYI'Y YeJOBEeYeCTBY OKa3alu XUMUKHU
n300peTeHueM crocoba MOJydYeHHUs] 3TOTO BOJIOKHA.

TEKCTUJIBHOTO CBbIPpbi
MECTO —

1. LLlesikoBbl€ HUTN Pa3MaTbiBalOTC B MOTHMU.

2. Okon4aresnbHasi o0paboOTKa Liesika OTAe/I04YHbIMU pac-

TBOpamu.

3. 3osoronnatnHoBbie «KOoJInavykn» — unbepsl,

HUTb.

4. TyroBbifi LWenkonpsa 3a BCIO XuU3Hb Bbinpsgaer 0,5
rpamMma LesIkOBOW HUTU, a «MEeXaHUYeCKWii LUesIKonpsia»

B CYTKu «BbinpsigaeT» 250 kunorpaMmMoB LuesKa.
5. Wnynn ¢ UCKYCCTBEHHbIM LUEJIKOM.
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KOJbUEBAHHWE
JNKNX KNUBOTHDbIX

A. B. MUXEEB,

KaHaupaTr OGuosoruyeckux Hayk

DKOHOMUYECKOE 3HayeHHe AUKHMX XUBOTHbIX B Co-
BerckoM Coto3e Benuko. OXOTHUYMI TpOMBICET —
OHa W3 3HAYUTEJbHBIX NOXOAHBIX cTaTeili CoOBETCKOTro
rocynapcTBa. EXerogHo 3a TpaHUIy BBIBO3UTCS IyII-
HUHA Ha MWUIMOHBI 30JI0TBIX pyOseit. B 3HauutenpbHOM
KOJIMYECTBE OSKCTOPTUPYIOTCS TPEACTaBUTENN OOpOBOiA
Iy — psiOUMKHU, TeTepeBa, Oebple KypomaTKu, cla-
BSIIIMECS BBICOKMMHM KadyeCcTBaMU CBOETO Msca. Msco
OUKUX 3Bepeil M MNTHUI[ UMeeT OOJbIIoe 3HAUYeHWE B IH-
TaHWM HaceJeHUs, OCOOEHHO OKpaWHHBIX pailoHOB,
7SI 3HAYUTEJbHOW YacTM HaceJeHUsI OXOTHUYUI TIpo-
MBICETT CIYXUT OAHUM U3 OCHOBHBIX HCTOYHHUKOB CYy-
LIECTBOBAHMUSI.

DKOHOMUYECKOE 3HauyeHWe IUKHUX 3Bepeil U NTHUIl
HE OrpPaHWYMBAETCS TOJIbKO OXOTHUYBMUM TPOMBICIIOM.
MHorve W3 HHMX OKa3bIBalOT OOJBILIYI0O TOJb3y CElb-
CKOMY XO35ICTBY, MCTpeOJsisi B Macce BpeauTesield u
OXpaHsisi TakuM oO0Opa3oM TIOCEBBI, CaAbl U JIECHBIE
HacaxaeHMs. Tak, BCe HAlIM MHOTOYMCIEHHBIE MEJIKHUE
BOPOOBMHBIE TNTHULBI, MUTAsICh B OCHOBHOM HACEKOMBI-
MM, OYHWILIAIOT OT BpeAuTeNel jieca, IMOJs, Caabl U Oro-
pOIBI.

3neiimme BpEeAMTENM CEJIbCKOTO XO03sSHCTBa — Mell-
KU€ TPBI3YHBl (XOMSKH, CYCIWKH, MHOTOYMCIECHHBIE
BUIBl MBILIEH U TIOJIEBOK) — YHUYTOXAIOTCS XUIIHBIMU
ntuiiaMu. bornee KpymHBIX TpbI3YHOB, KaK XOMSKH,

6. MnaTtoMkn3 UCKYCCTBEHHOIO LUEJIKA.

7. [lekopaTnBHble TKAaHN N3 UCKYCCTBEHHOrO LUEJIKA.

8. MokpbiBaso M3 NCKYCCTBEHHOro LUEJIKa.

9. lllepcTiHasi TKaHb «lWWIOTNaHAKa» ¢ 35% NCKyCCTBEHHOW
epcTu.

10. TkaHb W3 UCKYCCTBEHHOrO LUENKA.

CYCIWKHA W [Jp., YHUUYTOXAIOT CTEIHBIE OpPJbI, OPJBI-
OEpPKYTBI; MBIIIEN M TOJIEBOK — CapbluM, CTEITHBIC JIy-
HU, TyCTeabra, JUCHUIIBI, TOpHOCTau U Ap. Ho ocoGeH-
HO MHOTO THOHET TpPBI3YHOB OT HOYHBIX XUIIHUKOB—
coB. OmHa coBa (peyb UAET O CUMyXe) B TEUEHUE MeCs-
na ceemgaer o 130 mbimeii. B TeyeHume roma cosa BBI-
JIaBIMBAeT C KaXJIOro rekrapa B cpeiHeM 13 3BEpBKOB.
Takoro oTJioBa BIOJIHE JOCTAaTOYHO IJISI TOTO, YTOOBI
B OXOTHMWYbEM DallOHE COBBI YMCJIEHHOCTb MBIIIEH 3a-
METHO COKpaTUJIACh.

B cenra6pe 1946 r. Coer MunuctpoB PC®OCP Bbi-
HeC crelualbHOe MOCTAaHOBJIEHHE 00 OXpaHe TMPUPOIBI
Ha tepputopun PCO®CP. IlocraHoBieHHe 00SI3bIBAET
00JIMCIIONKOMBI, Kpaiiucroakombl, CoOBeTbI MUHUCTPOB
aBTOHOMHBIX pecHyOJIUK yHOPSIOYUTH JeJIO0 OXPaHbI
MPUPOABI, TMPOBECTH TMPOBEPKY COCTOSHUS 3arlacoB IO
OCHOBHBIM TIPOMBICJIOBEIM BUAaM 3Bepeil, OOpoOBOi u-
YM W BOJOIJIABAIOIIEH MNTHULBI, IIMPOKO TMOMYISIPU30-
BaTh B I€YaTH BOIIPOCHI OXPaHBI TPUPOJIHI.

[laTuneTHWii MiaH BOCCTAHOBJIEHUS W Pa3BUTHUS Ha-
POIHOTO XO3MCTBa, HAPSILy C NPYTUMHU OTpacisiMu Ha-
pPOIHOTO XO03sIficTBa, TpedycMaTpUMBaeT IIMPOKOE pa3-
BUTHE OXOTHUYHETO IIPOMBICIIA W [ieJla OXpaHbl TIPU-
ponbl. 3a romsl mATUIETKU ToubKo 1Mo PCOCP 3amna-
HUpOBaHa oOpraHu3anus 17 HOBBIX 3aMOBEIHUKOB IS
oxpaHbl coboiisi, 000pa, KyHUIBI, HU300ps, KO3y,
recua, Tiyxapsi, JjebGeiass M MHOTUX [PYTUX LIEHHBIX
KUBOTHBIX. K KOHIy MSATUIETKM MpeArojaraercs 3Ha-
YUTEJIbHO PaCIIUPUTh OXOTHUYUM TIPOMBICEII.

B kaxpoit obiactu co3gaHbl 00JAaCTHbIE yNpaBIEHUS
OXOTHUYBETO XO035CTBA, MPU3BAaHHBIE Pa3yMHO, C HauW-
Oonbieil 3(pHEeKTUBHOCTBIO OPraHM30BaTh OXOTHUUMI
MIPOMBICETT U 3a00TUTHCSI O COXPAHEHWW W YBEJIMYCHUU
3arMmacoB TIPOMBICIOBBIX 3Bepeil U TTHIL.



K neny oxpaHbl TpPUPOAbI MOJKHBI OBITh TMPHUBJIE-
YeHbl MIMPOKUE Kpyru HaceneHusi. OCOOEHHO MIMPOKO
NOJIXHA OBITh ITOCTaBJlieHa Hay4YHO-MCCIenoBaTeIbcKast
paGorta. M3yueHue ecTECTBEHHBIX 3aracoB  JAUKHUX
3Bepeil W TMTHUIL, paclpeaejeHuss WX [0 TEePPUTOPUU
M KoJeOaHMUs YUCICHHOCTU 10 TrojaM, MOoApoOHOe H3y-
yeHUe OMOJIOTUM KaXI0To BUIa— BCEe 3TO JOacT BO3-
MOXHOCTh Haubojee 3Gb(EKTUBHO UCIOAb30BaTh MX
eCTeCTBeHHbIE 3arachl, YBEJIUYUTh IOTOJIOBbe HaAMOO-
Jiee UEHHBIX BUIOB, TMOBBICUTh 3HAYeHHE MMKUX >KHU-
BOTHBIX B JKOHOMHUKE Hallleil CTpaHbI.

Jnsi NpaBUJIBHOM TMOCTAHOBKM OXOTHUYBErO MpPO-
MbICJIa W JieJla OXpaHbl 3Bepeil W MNTHI[ GOJIbIIIOE 3Ha-
YeHUe MMeeT M3YYeHUE CE30HHOTO pa3MelleHus U ce-
30HHBIX MUTpaluii (repecejieHUil) OTAETbHBIX BUIOB.

Ce30HHBIE MUTpAlMM U TEPUOIUYECKHE TMEePEeKOYeB-
KM IIMPOKO PacHpOCTPaHEHBI Cpeld XUBOTHBIX. Komy
HE U3BECTHBI €XEToAHble MepeseThl MTULl, KOraa Iebie
MOJTYMINA TEePHATBIX TMOKUIAIOT CEeBepHbIe MIHUPOTHI C
HUX CYPOBBIMM 3UMaMU U YCTPEMJISIOTCS B TeIUible Kpas,
a BECHOIO BHOBb BO3BpAIalOTCSI Ha CBOM CTapble THe-
3/10BbSI.

BpeMeHaMu HaGII0Mal0OTCSI MacCOBble MUTpAallMU Tiec-
LIOB M CEBEPHBIX MBIIIEBUIHBIX TPHI3YHOB— JIEMMUH-
roB: OOJIbIIME CKOTMINA MOCAETHUX ABUXYTCS MO TYHI-
pamM B ONpeIeJieHHOM HalpaBJeHWU, T[peoaosieBast
BOAHBIE TIperpaabl M BCEBO3MOXHbBIE TMPEMSITCTBUS U
MaccaMu morubasi B myTu. M3BeCTHBI MepuoanyecKue
repeko4YeBKH 6eI0K, KOTOpbie B TOAbl HEypoxXash KOp-
MOB (COCHOBBIX IIWIIEK) TOKUAAIOT CBOM MeCTa M Or-
POMHBIMKM MaccaM{ TyCKaloTCsl B TMyTelIeCTBUE, CIEys
Mo JjiecaM, TOJSIM W JaXe HaCeJeHHbIM IYHKTaM B
MOMCKAxX HOBBIX, OOTaThIX
kopmamu yroauii. Ilomo6-
Hble MEePEeKOYEeBKU HUMEIOT
MECTO Cpedu CeBEPHBIX
JIECHBIX ~ NTULl — OPEeXO-
BOK W MHOIMX JApYrux
KMBOTHBIX.

W3yyeHue oTUxX SsBle-
HUM TpeacTaBisieT 00Jb-
L0 HMHTEpEC HE TOJbKO
C HAYYHOU TOYKU 3pEHMUS,
HO M JJISI XO35MCTBEHHOTO
HCIIOJIb30BAHUS ~ XMBOT-
HBIX UM  UX  OXpaHbl.
KpaitHe BaXHO 3HaTh,
Koraa, Kyaa U KakKUMU
MYTSIMU TPOUCXOISIT MMUT-
pauMM UM MEepPeKOYEeBKU
3BEpE M NTUL, KakKOBO
UX pa3MelleHue To ce-
30HaM roja, rie M Koria
Jlydllle BCEro OpraHu3o-
BaThb MX NpPOMBICE]T U OX-
paHy M T. 1.

Konbuo Ha nanke yrtku.

IMepeneTsl MTUL W3IaBHA TpUBJICKAIU K cebe BHHU-
MaHue 4YesnoBeka. Eiie B JgpeBHME BpeMmMeHa TIpekaM
M pUMIISIHAM OBbLIO M3BECTHO, YTO NTULLI U3 EBpornbl
yJETaloT Ha 3UMY Ha IOr, cliefysl ONpeAeJeHHbIMU ITy-
TssMu. OOHaKO mMepBOHAYalbHble TMO3HAHUS O TIepe-
JieTax OblIM KpallHe CKYIHbl U BO MHOIOM OLIMOOYHBI.
O4eHb IOJITO YACPXUBAJIMUCH JIETEHIABI O TOM, YTO KYy-
KyIlIKa TpeBpallaeTcs OCeHbIO B sCTpeda, YTO MTHIIBI
yJleTaloT Ha JIyHY, a JIaCTOYKM IIepe3MMOBBIBAIOT,
3aKanbiBasch B W1 BomoeMoB. Tak, BeJMKHWiA HaTypa-
muct XVIII B. JIMHHel yHOMHMHaeT, 4YTO JIaCTOYKa
«kuBeT B EBpome moa Kpbilieidl JAOMOB BMecTe C TO-
POICKOU JaCTOYKOW; OCEHBbIO TOrpyXaeTcss B BO.Y,
BECHOIO K€ BBIXOAMT U3 Hee».

C Tex mMop HallM 3HAHUSI O MUTPALMU NTHUL AaJIEKO
MPOABUHYIUCH Briepea. OCOOEHHO OBICTPO TMOLLIO H3Y-
YeHUe MepesieTOB MTULL C BBEACHUEM METOAa TaK Hasbl-
BaeMOr0 KOJIbLICBAHMSI.

KonbueBaHue — 3T0 OTMETKAa NTHUI[ TyTeM HajaeBa-
HUSI el Ha HOry JIErKoro (aJlOMMHMEBOIO) HYMEpOBaH-
HOTO KOJIbIIa C aIpecoM JIMLA WJIM OpraHu3aluu,
NMpou3BoAsiiIel KoublieBaHWe. [loMeTKa NTHLl KOJbLIaMU
paccuyMTaHa Ha TO, YTO MTHULA PAaHO WJMU IMO3AHO Oyner
nobbiTa (MmoiiMaHa MM yOuTa), KOJbILO HAWAEHO M BO3-
BpallleHO MO ajpecy, ykKazaHHOMYy Ha HeM. ComoctaB-
JIEHME JaTbl M MeCTa KOJIbLIEBAHUSI C NaTOW U MECTOM
NOOBIYM  OKOJIBLIOBAHHOM MNTHULIBI IMO3BOJISIET YCTaHO-
BUTb MYTh MEPEABUKEHUS MTUL U BBISCHUTH MHOTO ApY-
IMX CTOPOH MX XW3HH.

[ToneiTKa KonbLEBaTh NTULL Aenanach ewe B XVIII B.
Jlnist TOro, 4toObl BBISICHUTH, MEWCTBUTEIbHO JIU JACTOY-
KW 3MMYIOT B TMHE MpPYIOB, KaK TOrga AyMalu, OPHM-
tonor' JI.Mdpuin npuBA3LIBal K UX JaNKaM KpacHbIe
LIEJIKOBbIE HMTKHU, KOTOPbIE OT BOIbI JOJXKHBI ObLIU
noauHsTh. Ho HacrosiiuMm 0Opa3oM KoOJiblieBaHHUE MTHUIL
HayajJoch B KOHLe mpouuioro croietus. B 1890 r. aH-
rmryaHuH  [lepcu  oTMedan MOJOABIX  BaJIbAIIHEIIOB
KoJibllaMu co 3HaukoM «W». B 1899 r. marckuii y4u-
Teab cpeaHeit 1mkoiabsl JI. MopTeHceH oOTMeyayn IITHIL
KOJIbI]JaMU, Ha KOTOPBIX ObLT BBITPABUPOBAH €ro aapec.
Ero, mo crnpaBemJMBOCTH, M Haj0 CYUTaThb OCHOBOIIO-
JIOXXHUKOM crocoba KOJbLEBaHMUs NTHUL, TaK KaK OH
MepBbIi Hamucald Ha KOJIbIle CBOW anmpec, 0e3 dYero
TepsIETCsS BEChb CMBICA OTMETKM MTHUILL KOJIbLAMM.

Bckope KousiblieBaHME MPUHSIIO MAaccoBBI XapakTep,
IIMPOKO pPACMpPOCTPAaHUIOCH B JAPYTUX CTpaHax W 3a-
BOEBAJIO BHUJHOE MECTO B M3YUYEHWM TMEPeseTOB TMTHII.
B Hacrosiliee BpeMsi MOYTM HET HU OJHON CTPaHbI B
Mupe, rae Obl He MPOBOAMJIOCH KOJbLIEBAHUE TITHII.
B psane crpan, kak B AHrmuu, CIIA u np., opraHuso-
BaHO MHOIO CIELMaJIbHBIX OPHUTOJOTMYECKMX CTaH-
LMA, KOTOpPbIE €XErojAHO KOJbLYIOT AeCATKM W COTHU
THICSAY TTHII.

! O]I)HI/ITOJIOFI/IH — YacCTb 300JI0rum, u3yydarouiada ITULL.



Cronp OBICTPOE paclpocTpaHeHHWE MeToda KOoJblie-
BaHUsS He ciydyaiiHo. Kak mokasajl OmbIT, OHO SIBIISIET-
csl Jy4yllluM, HauboJiee TOCTOBEpPHBIM M HaumboJjiee mac-
COBBIM METOJIOM WM3y4YeHUsI HE TOJbKO TEpeIeTOB TMTHUIL,
HO M MHOTHUX APYTMX, KpailHe BaXXHbIX CTOPOH UX XHU3-
HU. C MOMOIUIBIO KOJbIIEBAHUS MOXHO TOYHO BBISICHUTD,
B KaKOM HampaBJI€HUU U KaKUMU MYTSIMHU JIETAT OCEHbIO
¥ BECHOIO MITUIIBI, TIIe OHU 3UMYIOT U Kylla BO3BpAIIAlOTCS
Ha THE3[J0BaHUE; KaK HIMPOKO U AajeKOo KOYYIT MNTH-
IIbI, HE COBepIIAIoIIMe TMPaBUJIbHBIX IIepesieTOB; Ka-
KHWE TTHULBl CTPOrO OCEMIbl; OTKyAa TMOSIBIASIOTCS 3U-
MyIOIllie B JaHHOM paiioHe NTHUIIBI; KaK paccessioTcs
BBIPOCILIME MOJIObIE TTHIIBI; B KakKOM BO3pacTe OHU
HAUYMHAIOT Pa3MHOXAaTbhCs; KaKOBa CMEPTHOCThb CTaphIX
U MOJIOJABIX U MPOAOJKUTENbHOCTh MX XMU3HU; CTEMEHb
MPUBSI3aHHOCTH MTUI[ K THE3MOBbSIM WM 3HAUYEHUE UCKYC-
CTBEHHBIX THE3J M 3UMHEH MOIKOPMKMU B MPUBJIEYEHUU
MOJIE3HBIX HACEKOMOSITHBIX TTHUIl K HAIIUM IIOJISIM,
caJaM UM TOPOACKUM 3€JIEHbIM HacaXACHUSIM U Psa ApY-
TUX BOIIPOCOB.

o peBONIOLIMY KOJbIIEBAHWEM IITUI[ B Hallleil cTpa-
He 3aHuMmajcsi OpHuToJOoruyeckuii komurer npu OO0-
IECTBe aKKJIWMaTU3allMd XWUBOTHBIX W PacTEeHUIA.
B CCCP wuHuumuatopoM KoJblieBaHus Obuia buoctaH-
WS IOHBIX HAaTypaJiMcTOB UM. TumupsizeBa. B 1924 r.
ObLJIM W3TOTOBJIEHBI TMEPBbIE TMapTUU KOJEl MapkKu
«MockBa BIOH Ne 1 cepusi». Bbpimo coszmaHo 6iopo
KOJblieBaHUs, KoTopoe ¢ 1924 r. Hayajno NpOBOIUTH
CUCTEMAaTUYECKyl0 paboTy TI0 KOJIbIIEBAHUIO TITHIL
B CCCP.

B 1934 r. Boopo KojablieBaHUS IIEPEILIO B BeACHHE
Komurera mo 3amoBemHukam npu BHMK u Obuio me-
peuMeHoBaHO B LleHTpanbHOe O1OpO KOJIbLIEBAHUS.
C 3TOro MOMEHTa OHO CTaJl0 TOCYJApCTBEHHBIM Yy4ypeX-
NEHWEeM, TIOJIYyYWIO TIPOYHYI0 MaTepuaibHyI0 0a3zy u
KPEeNnKylo OINopy B JIMLE TOCYAapCTBEHHBIX 3aIloBel-
HUKOB.

B 1940 r. mno wHunmatuBe LleHTpanbHOTO G6IOPO
KoJIblieBaHUsSI ObUIO co3BaHO Bcepoccuiickoe Mexmy-
BEJIOMCTBEHHOE COBEIaHWE I10 BOIPOCY KOJIbIIEBAHUS
NTUL] U MeuyeHusl 3Bepsi. Ha sToM coBellaHWM TpUCYT-
CTBOBaJIM TIPENCTABUTENM HAYYHBIX YUYpPEXACHUN U
3aMHTEPECOBAHHBIX XO3SIMCTBEHHBIX OpraHMU3aluil He
toibko PCOCP, Ho u apyrux pecny6nuk. [lo cyue-
CTBY COBEIllaHWE KMeJI0 OOIIECO3HOe 3HaueHUe.

CoBellaHvie MPU3HATO0 HEOOXOMUMBIM YCUJIUTH Mac-
mrabd paboTel Mo KoJbleBaHuio B CCCP, mupoko Io-
MyJAspu30BaTh 3TO JEJO CpeAu HaceJleHus, OoJblie
BOBJIEKAaThb B pabOTy HayyHble YYpPEXAECHUS, OXOTHU-
YbM OOIIEeCTBa, KpaeBeAUYeCKWe OpPTaHU3aluu, KPYXKH
IOHHATOB, WIKOJBI, JIOOUTENEH MPUPOIBI.

Bbuto mpu3HaHO HEOOXOAMMBIM IIEHTPAIU30BaTh BCIO
paboTy MO KOJbLEBAHUIO W MEYEHMI0O IMKUX XKUBOT-
Heix B CCCP u peopranusoBath lleHTpasbHOEe 010pO
KOJIbIIEBaHUsI BO BCECOIO3HBIM opraH. Bbuin moaroros-
JIEHBI COOTBETCTBYIOLIME MaTepuaabl MAJsl TMpeacTaBie-

Husi B CHK CCCP. OpHako BepoJIOMHOE HamaaeHue
damuctckoit [epMaHuM Ha Hauly CcTpaHy IOMENIAIo
OCYILIECTBJIEHUIO 3TUX MEPOTNPUATHUIA.

lonbr OTedecTBEHHOU BOWHBI, €CTECTBEHHO, OTpPa3u-
JIUCh HA KOJIbLIEBAHUU. YMEHBIIMIOCH YUCIO METYU-
KOB, COKPaTWJIOCh YHUCJIO KOJBI[yEMBIX >KWBOTHBIX.
Tem He MeHee M B OTM Toabl paboTa MPOIOJIXKalach.
IMpoBoguiack Tmepenucka € KOPPECTOHIEHTAMU, OCY-
LIECTBJISIACh CBSI3b C 3arPaHUYHBIMM HAyYHBIMU CTaH-
ousIMH, OecrepeOoitHO IIIa paboTa IO KOJbIEBaHUIO
ntul. OcobeHHO Ooibliass paboTa B rofbl BOWHBI Oblia
mponejiaHa 1o HayYyHOUW o0paboTKe MaTepualia, HaKo-
nuBuerocsi B LleHTpaabHOM O10pOo KoJiblleBaHUSA. bbla
HalMcaH psJ HAayYHBIX CTaTeil, MOATOTOBJIEHO K Tie-
YyaThd HECKOJbKO BBHIMYCKOB <«TpymnoB lleHTpaiabHOTO
OI0PO KOJIbLIEBAHUST».

B nocneBoeHHbIe roabl paboTa MO KOJIbLEBAHUIO CHO-
Ba HAYMHAET PACIIUPSITHCS, BOCCTAHABIMBAIOTCS CBS3U
CO CTapbIMM METYMKaMH, BepOYIOTCS HOBbIE, KOJblie-
BaHME MpPUHUMAET Ooyiee muMpokue macmTadbbl. K KoH-
1y HOBOW MATUJIETKA KOJUYECTBO €XErogJHO KOJIb-
HyeMBIX MTUL Ipenmonaraercs goBectu mo 100 000.

3a [BaAllaTUJIETHUI TepuoJ KOJbIEBAaHUS NTULL
B CCCP wnHakonwics 3HAYUTEIBbHBIN MaTepuaa, I03-
BOJIMBIIMIA cAefaTh psia HaydyHbIX o0000meHuit. Oco-
OEHHO OOILIMPHBI MaTepuasl cOOpaH MO TaKUM BaXKHbBIM
MPOMBICJIOBBIM BHJaM, KaK IpecHOBOAHble yTkU. Ha
WTOTaX KOJbIIEBAHUS 3TUX BUIOB Mbl KPAaTKO U OCTaHO-
BUMCH.

IMpexne Bcero BBISICHWIOCH, YTO y OXHOTO M TOTO Xe
BUJAa YTOK CYLIECTBYIOT pa3Hble MecTa 3UMMOBOK M Das-
Hble TIPOJIETHBIC IYTHU, MPUYEM OBTO pas3nuuue HabIo-
aeTcsl HE TOJbKO Yy NTHUL pa3HbIX reorpaduyeckux
obyiacTeit, HO U y TITHUIl, THE3ASIUIUXCSI B OTHOM paiioHe
U jAaxe OJHOM TMNyHKTe. Tak, KpSKBBbI, THe3AslIuecs
B EBpomeiickoit wactu CCCP, 3umylor u B 3amamHoit
EBpomne, Ha moOepexbsix bantuiickoro u CeBepHOro
Mopeii, 1 B ctpaHax CpeauzeMHoro Mopsi 1 Ha tore Kac-
nusi. M3 Xomepckoro 3amoBenHuka (BopoHexckas
00JI.) OmHU KPSAKBBI JIETAT 3UMOBATh B IOTO-3aMalHOM
HanpaBieHuu, B bankaHckue cTpaHbl, Apyrue — B
IOTO-BOCTOYHOM, K mobepexbsiM Kacrmiickoro u Yep-
HOro MOpEW.

BmMecte ¢ Tem KoJsiblleBaHUE IIO3BOJIMJIO BBISIBUTH
orpe/ieJieHHbIe 3aKOHOMEPHOCTHM B CE30HHOM pa3Me-
IIEHUU W MUTPAllMA KaXIOoro BUOA. DTU 3aKOHOMeEp-
HOCTU CBOISTCS K TOMY, YTO HaceJeHue ITHUIl OIpe-
NeIleHHOW Teorpaduveckoil 00JacTM WMMEEeT CBOK OIl-
pelleJIeHHYI0 00JIacTh 3MMOBOK M OTIPE/eJIEHHbIE IPO-
JIETHBIE TYTH, 1O KOTOPBIM OHO COBEpINAET MepesieThl U3
roga B TO[I.

XapakTepHO, 4YTO pa3MelleHue obsacTeil 3MMOBOK
U TIPOJIETHBIX TyTE€l y pas3HbIX BUAOB TMPECHOBOIHBIX
YTOK MMEET OYE€Hb MHOTO CXOIHOTO.

B nmpenmenax wu3ydeHHOl Tepputopunm — EBpomeii-
ckoit yactu CCCP, 3ananHoit Cudbupu u Kazaxcrana —
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KaXIbIi BUI YTOK HMMeEET ABe 0OoJjiee MJIM MeHee 000c00-
JICHHBIC TPYIIBI, OTJIWYAIOIINECsS OIHAa OT JAPYrou pas-
HBIMA OOJIaCTSIMU 3UMOBOK U TIPOJIETHBIMU TYTSIMU.
IlepBast rpynma — 3amamgHoOeBpoOreiickasi, BTOpas —
eBpOINeiicKo-cubupckasa. B TpyObIX dYepTax MOXHO
CcKa3aTh, YTO K 3aMaJHOEBPOTEICKON TPYIIEe OTHOCATCS
nTULBI, Hacensiomue EBporeiickyo yacte Coto3a mpu-
MepHO 10 peku Bonrum, a kK eBporneiicko-cubupckoit —
NTULBl U3 BOCTOYHBIX paiioHOB EBpomeiickoit yactu
CCCP, 3anamnoit Cubupu m Kaszaxcrana.

OO6JyilacTh 3MMOBOK TMEPBOM TPYMIbLI paclojioXeHa B
cTpaHax 3amagHoii EBpombl, NpocTupasch Ha CeBep
no OeperoB bantumiickoro u CeBepHOro Mopei, Ha 3a-
max — g0 BenukoOputanuu, Ha 1or — go Cpenuszem-
Horo Mopsi. [ITULBI BTOPO#l TpyNmbl 3UMYIOT TJIaBHBIM
obpazoM Ha 1oxHom Kacnuu, B Ilepegneit u IOro-3a-
nagHoil A3uM; KpoMe TOro, Ha nmooepexbsix Kacnuiicko-
ro u YepHoro Mopeit, B ceBEepHBIX yacTsax Majoii A3uu
X B ctpaHax CpemuzemHoro Mops. HexkoTopbie BUABI
yTOK (KpsKBa, YHUPKMH, IIMPOKOHOCKA) IIPOHUKAIOT
I 3UMOBKU B AdpHKy, a HEKOTOphie (cepast yTkKa) —
B UHauto.

Bonbuioe cxomcrBo HabnogaeTcsi B HalpaBIeHUU
TIPOJIETHBIX TyTEH.

YTKU 3amagHOEBPONECKON TPYMIbl W3 TIPEAEIOB
Halleil CTpaHbl CIEAYIOT B pailoH 3UMOBOK B 3aIlallHOM
HaIpaBJIeHUU 4Yepe3 MpUOaNTUIICKWEe CTpaHbl U jHajee
K mobepexbaM CeBepHoro Mopsi, B cTtpaHbl CpemHeil n
IOxHoit EBponbl. Dro IpubalTHiickoe HaIlpaBlIeHUE
MpoJjieTa XapakKTEepHO IJS BCeX BUIOB IPECHOBOMTHBIX
yToK. HoO misg HeKOTOphiX BUAOB YTOK BBISIBIECHBI U
IpyTve HamnpaBJeHUs TmposieTa. TakK, dYacTb KpPSAKB
JIETUT 3UMOBATh HE B 3allaJlHOM, a B IOT0-3alagHOM Ha-
mpaBjieHun — 4yepe3 YkpaumHy u bBenopyccuio, mpo-
Oupasicb 10 I0XHBIX pallOHOB 3UMOBOK 0oJiee KOpOT-
KUM TyTeM. To Xe OTMEUeHO W JJjisi 4YUpPKa-CBUCTYHKA.
CBusizu U3 HU30BbeB Boisrm cHauana nersat k [lpuban-
TUKE B CEBEpO-3alaJHOM HaIpaBJIEeHUU, a Jajee OObIu-
HbIM myTeM d4epe3 I[lpubGanTwky B CcTpaHbl 3aIagHON
EBporbl.

OCHOBHOE HampaBJieHUe TIpoJieTa eBPOMeicKo-cu-
OMpCKOW TpyMNIbl YyTOK MPOXOAUT Yepe3 HU30BbS peK
VYpana, Boaru u loHa, mo mobepexbsiMm Kacnuiickoro
K YepHoro Mopeil um yepe3d 3akaBKa3be MPOXOIMUT Ha
IOxwublit Kacrnuit. Orcioma yacTh NOTUIL CleAyeT aajee
Ha or u 1oro-Boctok — B Cuputo, HMpan, Hpak, a
npyrasi ToBopauyuBaeT Ha 3amnaa U yepe3 Typluio AOCTH-
raet ctpaH Cpeau3eMHOro Mops. DTO I0KHOKAaCHUiicKoe
HamnpaBjeHUe TIpoJieTa XapaKTepHO MJsi BCeX BUIOB
€BPOIEeNCKO-CUOMPCKON TPYMIIHI.

TloMuMO TOTO, HEKOTOpbIE BHIBI YTOK — KPSKBa,
IIMPOKOHOCKA, CBUsI3b — B HEOOJBIIOM KOJIMYECTBE
JIETSIT OT HU30BbeB Bonrm u JloHa Ha 3amaa 4Yepe3 iorT
VkpauHbl, PympiHuio u manee B cTpaHbl Cpeau3eMHOTO
Mopsi. Y KpSIKBbl M 4YMPKa-CBUCTYHKA CYIIECTBYET IOTO-
BOCTOYHOE HaIllpaBlieHUe TpoJjieTa, 10 KOTOPOMY YTKHU

CIIEAYIOT W3 ILIEHTPAJIbHBIX U PACIOJIOXEHHBIX OT HUX
K ceBepy paiioHoB EBpomeiickoit wactu Coio3a K HU-
30BbsIM Boirum u najnee BIMBAIOTCS B IOXHOKACTHUICKYIO
obnacth TIpoJseTa.

Takum o06pa3om, MOXHO cleJaTh BBIBOA, YTO OCHOB-
HOE HalpaBjieHUEe MpoJjera [JIs 3allalHOEBPOIEHCKOM

TPYNIBI BCEX BUIOB MPECHOBOAHBIX YTOK — Mpudai-
TUMCKOE, s  €BpPOMNEeMCKO-CUOMPCKO — I0XHOKAac-
nuiickoe. OcTajabHBIE TPOJETHBIE HATIPaBJICHUS — BTO-

poCTeINeHHbIe U MPUBJIEKAIOT K cebe 3HAUYUTETbHO MEHb-
e TTHII.

Cpeny OpPHUTOJIOTOB W3JlaBHA BEAETCS CIIOp O TOM,
JIETSIT JIM MTULBI Y3KUM TPOJIETHBIM TYTEM WJIU ABUXYT-
csl IUPOKUM (POHTOM, MPUIAEPXKUBASACH JIUIIb OIpe-
nejeHHoro HampasieHusi. KosblieBaHWe OKOHYATEIbHO
paspelnmio 3ToT cmop. OHO MoKa3ajao, YTO MPOJETHBIX
MmyTeil B CTapOM MOHMUMAHUU, T. €. Y3KMX JOPOT, y MTHIL
He cymectByeT. [ITHUBI JIETAT LIUPOKUM (DPOHTOM.
DTOT «IIUPOKUIl (PpoHT» He Oe3rpaHUyYeH, OH Ofpee-
JisieTCsl YCIIOBUSIMU MECTHOCTH, HO, BO BCSIKOM cCiydae,
HUCUMCIISIETCST COTHAMU KuiaomeTpoB. [losToMy TepMuH
«IIPOJIETHBI MMyTb» HAYMHAET 3aMEHSITbCSI TEPMUHOM
«HampaBJieHWe MpoJieTa» WIM  «00JIaCThb  IpoJieTax.

OxpaHa TNTUI Ha HaNpaBJeHUSIX IMpoJeTa—He00-
XOAMMOE YCJIOBUE JISI COXPAaHEHHUSI TMOTOJOBbSI LIEHHBIX
BUJOB TPOMBICIOBBIX YTOK, THE3ASILIUXCS Ha Teppu-
topuu EBpomneiickoit yactu Corosza, 3amagHoit Cubupu
u Kaszaxcrana. B 3ToM OTHOLIEHMM OCOOEHHO BEIUKO
3HayeHUe ACTPaxXaHCKOTO TrOCYyIapCTBEHHOTO  3amo-
BEIIHMKA, OXPAHSIOUIETO YTOK, KOTOpble, KaK BBISIC-
HEHO METOJOM KOJblieBaHMs, B Macce cOOMpaloTcs Ha
JIMHBKY C OOLIMPHBIX THE3MOBBIX TePpPUTOpUIl 3amamHoit
Cubupu u BocrouyHoil mosoBuHbl EBpomneiickoit vactu
CCCP B nenbty Boaru. bonbiinyio pojb B oXpaHe 0XHO-
KacMUMCKOro HaIpaBieHUs MpoJeTa WIpaloT 3arnoBel-
Huku Kusuin-Arau u Taccan-Kynu, pacrnojioxxeHHbIe
Ha 3amajHoOM M BOCTOYHOM TobOepexbsix Kacrus. Ox-
paHbl Xe NpuOaNTUICKOTO HampaBJIeHUs MpoJieTa
COBEPILIEHHO HeT. B CBSI3u ¢ 3TUM BBISBIsIETCS HEOOXO-
IMMOCTb OpraHM30BaThb OXpaHy YTOK B pailoHe o3epa
WnbMeHb, Kyaa cobupaeTcsi K JUHbKE OOJbIIOE KOJIHU-
yecTBO yTOK M3 EBpomeiickoit yactu Coro3a, a Takxe
Ha mobepexnbe banTuiickoro Mops.

KosblieBaHMEe TMOMOIJIO YCTAaHOBUTH TMPUBSI3aHHOCTD
YTOK K ONpEAEJeHHBIM MeCTaM, B KOTOPBIX IMPOMCXO-
ISIT T€ WM WHbIE CE30HHbIE SIBJIEHUSI B WX KU3HU.
Oco0eHHO SpKO BbIpaxkeHa IPUBSI3aHHOCTb K MecTaM
rHe3noBuii. MMeeTcst 3HaYUTEIbHOE KOJTMYECTBO (HaKTOB,
CBUIIETEIbCTBYIOLIMX O TOM, YTO OJHU W T€ Xe OCO0U
YTOK TMOCje TpeObiBaHWSI Ha 3MMOBKE BHOBb BO3Bpa-
LIAIOTCS B CBOM CTapbleé THE3IOBble PaliOHBI WJIU B CO-
celHUE C HUMM MecTa. Mejkue BOPOObMHBIE TTHIIBI,
KaK Hampumep, CKBOPIbI, JJACTOYKM, HEPENKO U3 rojaa
B TOA BO3BpallalOTCS K OJHOMY M TOMY € THE3My.

HckimoueHneM M3 3TOr0 NpaBuja sBISIOTCS CPaBHU-
TeJbHO pelnkue (HakThl BO3BpaTa MOJIOABIX IMTHUII HE B Te

20 o



MeCTa, B KOTOPBIX OHU BBIBEJIMCH, @ B COBEPILICHHO JAPY-
rue, OTCTOSIIIME OT UX POAMHBI MHOTAA HAa COTHU U ThI-
CSAYU KUJIOMETPOB.

IMpuBsSI3aHHOCTh MTHUIl K MeCTaM THE3A0BUU TMOKa3bl-
BaeT TMOJHYIO HECOCTOSITEIbHOCTb PAacCCyXAEHUW  OT-
CTaJbIX OXOTHUKOB O TOM, YTO TNTULA — HUYbs, €€
MOXHO BbIOMBaTH Oe3rpaHM4YHO, MOO Ha APyroil ron
BECHOIO TMOSIBUTCS HOBasi. Temepb Mbl 3HaeM, 4TO €ClU
YHUUTOXUTh WJIM CUJIBHO MCTOILUThH 3amachl MPOMbIC-
JIOBBIX TITULl B JaHHOW MECTHOCTHU, TO CKOPOTO BOCCTa-
HOBJIEHMSI MX YMCJIEHHOCTH XAaTb Henb3s. Kaxnas
MTHUIIA BO3BpalllaeTCsl C Iora Tyga, Iie OHa T'HEe3AuIach
NpenbiayuM  JeToM. [1o3TOMy OXOTHMKM  JTOJIXKHBI
3a00TUTBCS O COXPAaHEHUU IOTOJIOBbSI MTUIL[ CBOEH Me-
CTHOCTM X WCIOJIb30BaTh WX 3amachl MO-XO3SICTBEH-
HOMY.

VY yTOK CylIecTBYyeT oOIlpeaesieHHass MPUBSI3aHHOCTh
TakxXe K MectaM JUHbKU. B nmenbty Bosrm exeromHo
cobupaeTcss Ha JIMHBKY OrPOMHO€ KOJUYECTBO pPa3HbIX
YyTOK ¢ oOmupHoi Tepputopun 3amamgHoii Cubupu,
Ka3zaxctaHa, BOCTOYHOI TOJIOBUHBI EBpormeiickoil ua-
ctu Coto3a. Bo Bpems OTJIOBa JUHHBIX YTOK JIJIsI KOJIb-
LIeBaHUS OYEeHb 4YacTO BBUJIABIMBAIOT TMTUL, OKOJb-
LIOBaHHBIX 3/IeCh X€ B TEPUOJ JUHBKYU TOMA, ABa, ISTh
u Oonee Haszaa. OmHAKO MMEETCS] He Majo OTKJIOHEHWA
oT 3TOro. Hepenko yTKu, JUHSIBIIME, HANpUMep, B
ACTpaxaHCKOM 3aroBeIHUKE, Ha CJIEeIYIOLIUi Troa IMpo-
BOIWJIM JIMHBKY Ha o3epax 3amagHoir Cubupwu.

IMpuBSI3aHHOCT YTOK K MeCTaM 3MMOBOK W OIpe-
JIEICHHBIM TIPOJIETHBIM HAIPaBJICHUSIM TaKXe BIIOJIHE
ycraHoBieHa. Ho W 3mech, Kak M AJisi MeCT JIMHBKH,
MMEIOTCSl 3HAYUTEJbHbIE OTKJIOHEHMUSI.

B 3akiioueHme HeOe3bIHTEpECEH OyleT HEKOTOPBIi
CTaTUCTUYECKUN MaTepual O BCTPEYAEMOCTU OKOJIb-
IIOBAaHHBIX YTOK B pa3HbIe TOIBI IOCJEe KOJIbIIEBAHUSI.
Tak, u3 1148 yuyTeHHBIX BCTpedY YTOK pa3HbIX BHUIOB
11,5%  BCcTpeu wuMeJIO0 MeCTO B TOM  Xe TOfdy,
42% — uvepe3 1 rom mocie KouiblieBaHusi, 22,1% —
yepe3 2 roma, 10,7% — uepe3 3 roma, 5,6% — ue-
pe3 4 roma, 3,9% — uyepes 5 ner, 2,2% — uepes
6 net, 0,6%—uepe3 7 ner, 0,6% — uepe3 8 net, 0,3% —
yepes 9 ner, 0,2% — yepes 10 naer, 0,3% — uepe3
11 nmer. Takum oOpa3oMm, HaubOoOIbIIass BCTPEYAEMOCTH
OTHOCUTCSI K TEpBBIM ToJaM [Oocjie KOJbLEeBaHUS.

IIpuBeneHHble 1UGPHI AAIOT HEKOTOPHIM MaTepual u
0 TIPONOJKUTENBHOCTH XW3HU YTOK.

B mocinenHee BpeMsi MeTOA KOJIblieBaHUS ObLI Tepe-
HECeH Ha M3yYyeHWe MUTpalMil U IPYTUX CTOPOH XKM3HU
miekonuTaromux. KosblieBaHMEe U Me4YeHUe 3Beps
MMPOU3BOMUTCSI C TIOMOIIBIO ATIOMWUHMEBBIX  KOJIEII,
IUTACTUHOK U CEpPeXeK, MPUKPEIIseMbIX K HOTre, XBO-
CTy WU YXY.

INepuoanueckue KOYEBKM M MUTpPallMK 3Bepeil U3y-
YeHbl KpaiiHe cjia0o. A MeXIy TeM, 3TO uMeeT OO0Jb-
1Ioe MpakTU4Yeckoe 3HayeHue. Murpauuum M KOYEBKH

3Bepeil HEMUHYEMO CBsI3aHbl C TMepepacrpenejeHueM
WX MO TEPPUTOPUU U C KojeObaHWEeM YMCIEHHOCTU II0-
roJIoBbsi B OTACJNbHBIX paiioHax. I[loatomy s mpa-
BWJIbHOW OpraHu3aluu TMpPOMbICJIa HEOOXOOUMO 3HATh
CPOKM, XapakTep KOYEBOK M CE30HHOE pa3MelleHue
MyIIHBIX W JAPYTMX TPOMBICIOBBIX 3Bepeil.

C TOMOIIbIO KOJIbIIEBAHUSI MOXHO BBIICHUTH U BO-
MpoC O MPOJOJXKUTEIbHOCTU XM3HU M MaCCOBBIX MHU-
rpanusXx MEJKUX BUAOB CTEITHBIX TPHI3YHOB (CYCJIMKOB,
MBbIIlIeit), TEPEeHOCYMKOB 3MUAEMUYECKUX 3a00JIeBaHUIA.
BoeisicHeHMe BTOro BOINpoca MCKIIOUUTEIBHO BaXHO
KaK JJIsi OopraHu3auuu OOpbObI C YyMOHW U TyasipeMUEl,
TaK W JJs pa3paboOTKU NeWCTBEHHOW CHUCTEMBI IIpO-
bunakTUYECKUX MEPONPUSATUM B cllydae YYMHON 3IMU30-
OTUU CpEeIu TPBI3YHOB.

Merton KoablieBaHHMS W MEYEHMS 3BEpEil MO3BOJSIET
U3Yy4YUTb WU MHOTHUEC JOPYIruc BOIIPOCHI OUOJIOTUN OTHEIb-
HBIX BUAOB LCHHBIX ITPOMBICIIOBBIX XKWBOTHBIX, BE€CbMa
Ba’XHbIC 114 pasyMHoﬁ OopraHus3aluM TIIpOMBIC]Ia MX
n yYBCIMWYCHUA IIOTOJIOBbBA.

MeueHne MIJIEKOTIUTAIONMIUX TOJBKO HAaYMHAET pa3Bep-
TBIBATbCSl, HO OHO O0e€llaeT JaTb MHOTO HOBOro. Yxe u
Terepb WMEIOTCS MHTEpecHble pe3ynbTaThl. Tak, Oia-
rofapsi KoJIbLIEBaHUIO CTajJ0 M3BECTHO, YTO HEKOTOpbIE
BUIBI JIETYYUX MBIIIEH, TONOOHO TITUIIAM, COBEPIIAIOT
JnajeKkue, MepeyieTsl, yietass Ha 3uMy Ha tor. O nainb-
HOCTM WX TIEPEJIETOB CBUIECTEIbCTBYET, HAINpUMep,
Takoi ¢dakT, YTO OKOJbllOBaHHas B [IHempomneTpoBCcKOii
obnacTH JieTydas MbIIIb OblIa HOOBITA B I0XXHOU boi-
rapuu — 6ojee yeM 3a 1000 KM OT MecTa KOJIbLI€BaHUSI.

B HacTosiliee Bpemsi MpPOBOAUTCS  KOJIbLIEBaHHUE,
[JIaBHBIM 00pa3oM, OHIATPHI, BBIXYXOJIM, OENKM, Tecla,
JIETYYUX MBbILIEH, MBIIUEBUIHBIX TPBI3YHOB U HEKOTO-
pbIX ApYyrux BUIOB.

MoxHo mojiaraTh, 4TO B OJimkaiiliee Bpemsi paboTa
10 KOJIbIEBAHUIO MPUMET IMUPOKUE MacimTabbl M macT
UHTEpECHble U OoraTtble pe3yabTaThl.

KonblieBaHue M Me4yeHHE AUKUX XKUBOTHBIX MPEICTaB-
JISIET JOCTYMHBIM IIMPOKOMY KpYTYy HacCeIeHMsS] METOM
U3y4yeHUs: OMOJIOTMM NTULl U 3Bepeit. KosblieBaTh MO-
IYT HE TOJIbKO Hay4YHbIC YYPEXIEeHHsS, HO U OXOTHUYBU
M KpaeBemqyeCKHUe OpraHu3allMu, IIKOJbI, IOHHATCKHE
KPYXKH, OTAEIbHBbIC JIOOUTeNM mnpupoabl. CaeneHus
0 BCTpeYe OKOJbLOBAHHBIX XWBOTHBIX TMOCTYMAIOT OT
MHOTOYUCJIEHHBIX OXOTHUKOB, KOTOPbIM 1O DPOAY MUX 3a-
HSTHUI Yalle BCEro IMPUXOMAUTCS BCTPEYaTbCS C OKOJIb-
IIOBaHHBIMM MNTUIIAMU U 3BepssMu. YeM 1mpe Oymer
Kpyr JWL, TPUHMMAIOLIMX YydyacTHe B Jejie KOJblie-
BaHUs, TeM ObIcTpee OyaeT HaKOIUISATbCS MaTepual,
KOTOPBIA TMOMOXET pa3peliuTh MHOIO TeOPEeTHYECKUX
U MPaKTUYECKUX BOTPOCOB.

ITo BceM BompocaM KoOJIbII€BaHUSI CledyeT oOpallaTb-
¢ B LlenTpanbHoe OI0OpO KOJIbIIEBAHUS IO aapecy:
MockBa, Hernuunas, 21.
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IOBUNJEN W JATHBI

I'OJIYBAA MAITUCTPAJIb
CTOJINLbI

A. M. PYMSHLEB,

rnaBHbIVi UH)XeHep YnpaBrieHus

kanaaa Mockea —

Hecatp Jser OecrnepebOHO paboTaeT KpPYMHEHIIMiA
TUAPOTEXHUUECKUI U DHEPreTUYECKU KOMIUIEKC CO-
opyxeHuii—kaHail MockBa—Bosra, co3gaHHBI 1O
reHUaJbHOMY 3aMbicily Bequkoro CrajuHa.

Kanan—peruine Bropoit CraquHCKONH TMATUIETKU.
OH ocCyllecTBJIeH B HeObIBaJO KOPOTKMA CpPOK—
MeHee msATU JeT. [lo MacimitabaMm BBIITOJTHEHHBIX paboT
M TEXHUYECKOW OCHAIEHHOCTM OH He HuMeeT cebe
paBHBIX BO BCEM MHUpeE.

I'paHnmo3Hbl 00BEMBbI BBIMOJIHEHHBIX IIPU €0 IO-
cTpoiike pabor. OOIIee KOJUYECTBO IepepaboTaHHOM
3eMJISIHOUM Macchl cocTtaBuyio Oojee 200 MULJIMOHOB
KyOMYECKUX METPOB, UTO 3HAYUTEIBHO MPEBBIIIAET 00bEM
3eMJSIHBIX paboT Ha IlaHaMckoM KaHaje, IOCTpoiiKa
KOTOPOTO TSIHYJach OKOJIO 35 JIeT.

Kanan MockBa—Bonra ctpouna Bcs cTpaHa. 3aBOJIbI
cYMTanu st cedsl AeJIOM YECTU BBIMOJHUTh B CPOK U
JIOOPOCOBECTHO 3aKa3 sl KaHaja. OTU 3aKa3bl UCIOJ-
HsUIM  pabouue, MHXeHepbl M TeXHUKM Oosee 500 babd-
PUYHO-3aBOACKMX TpeanpusitTuii MockBbl, JleHMHIpa-
na, XaprkoBa, Kpamaropcka, JIHenponerpoBcka, Kos-
poBa, Bonbcka, Ypamna, HoBopoccuiicka.

W3 pasnHbix paitoHoB Coserckoro Coro3a Ha CTpOUKY
OBLJIO 3aBE3CHO OKOJIO MUJUIMOHA BATOHOB C Pa3IUYHBIMU
Marepuasamu. OJHOTO TOJbKO I'paBUs U KaMHS ObLIO
goctaBieHo oOkoino 600 Teicsu BaroHoB. JKeiesa u
yyryHa wu3pacxonoBaHo 10 ThICAY BaroHoB, LiEMEHTa
900 TeICSY TOHH, kupnuya 120 MUJUIMOHOB INITYK,
JlecoMarepuanoB — Oosee 4 MWIJIMOHOB KYOUMUYECKUX
METpPOB.

Ha xanane pa6ortano 170 skckabatopos, 190 ruapo-
MOHUTOpOB, 240 OetoHoMemanok, 3000 aBTOMaIIuH,
225 mapoBo3oB, 2100 Xxele3HOOOPOXHBIX ILIaTdOpPM,
5750 31eKTPOMOTOPOB.
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OTa TpaHAMO3HAasl CTPOMKa ¢ Hayaja 10 KOHIIa Oblia
OCYIIECTBJIEHA COBETCKMMHU CIIeMaTUCTaMM, BCE IO MOC-
JIIHETO BUHTHMKA OBUIO M3rOTOBJIEHO HA COBETCKUX
3aBOJlaX M U3 OTEYECTBEHHBIX MaTepualioB.

Ha crpoutenbctBe Obuto 3aHSITO 3500 MHXEHEPOB M
TexHUKoB. KaHan Obul [l HUX 3aMedyaTesIbHOM KO-
Joit. MoJlofbIM COBETCKMM CIELUATUCTaM TPUILIOCH
CaMOCTOSITEJIbHO  pellaTh CJHOXHEWIIMe TeXHUYeCcKue
Borpochl. OmnbIT GecrnepeOOiiHON pabOThl KaHala B Te-
YyeHue AECSITU JIET MoKa3aj, 4TO COBETCKME CIEeLUaTUuCTh
YCIEUIHO CIPaBUJIKMCh C TOCTaBJICHHBIMU 3aJavyaMH.
Co3naHue KaHajla M ero JecsiTUJIeTHss1 OecriepeboiiHas
3KCIUIOATAllMsl  SIBJISIIOTCS  Pe3yJIbTATOM TI'POMAaIHOTO
pocTa Hauleil NMpPOMBILIJIEHHOCTU, pacliBeTa Halled co-
HUATUCTUYECKOU KYJIbTYPBHI.

Kanan MockBa—Bonara — sipkoe CBHAETEIbCTBO
CraMHCKOM 3a00ThI O 4eaoBeKe. TOJbKO MmapTusi 00iIb-
LIEBUKOB CIMOCOOHA € TakKUM MCKJIIOYUTEIbHBIM pa3-
MaxoM U CMEJIOCTbIO pelllaTh BOMPOCHI, 3aTparuBalolue
KOPEHHbIE HYXIbl TPYISIIUXCS.

B kxaHyH BTOpOii MATUIETKH, KOTAAa OOCYXIAlNCh
BOIPOCHl Oynylero Haumieil cTojuiibl, ToBapuil CraauH
yKaszaj, 4to 0e3 KaHajia u 0e3 meTpomoiauTeHa MockBa
KaK TropoJ ¢ MHOTOMWJIMOHHBIM HAaceJeHUEeM He MOXET
CyILIeCTBOBATD.

W neiicTBUTENbHO, KaHal UIpaeT Terepb BbIAAIOIIYIO-
csl poJib B OCYILIECTBJEHUM TPaHAMO3HOTO ILJIaHA pe-
KOHCTPYKUMU CToNULbl. OH pa3pelini TpaHCIOPTHbIE
npo0OyieMbl, CBsI3aB CTOJHUILY CO MHOTMMM BaKHEWUIIMMU
paiioHamMu cTpaHbl, ¢ bensiMm, Bantmiickum u Kac-
MUACKUM MOPSIMM, W OTKPbUI TEPCIEKTHUBY IpeBpa-
meHuss MOCKBBI B TOPT MSITU MOpeEi.

Bonxckast Boga, HarmoJHUB OJETYIO B TpaHUT MocKBa-
peKy, cleiajna ee BUETBEpPO MHOTOBOAHEE, YeM paHblile,



U TIpeBpaTUia ee B IJTyOOKOBOAHBIN
MyTh C OOJBIIMMU TOPTAaMU M Ha-
PSAOIHBIMU  DEYHBIMM  BOK3aJlaMHU.
Bosxckas Boma cTajia OCHOBHBIM
WCTOYHUKOM BOJOCHAOXEHUS XU-
Teaeit MockBbl. KaHai faeT MOCKOB-
CKOMY BOJAOINPOBOLY OTPOMHOE, He-
VKJIOHHO BO3pacrampliee KoJude-
CTBO BOJIKCKOW BOJIBI.

Jlo peBOMIOLIMM Ha KaXIOTo XH-
Teqst MOCKBBI nIpuxomuiaochk 61,5
nuTpa Bonbl B cyTku. B 1940 rony
KaX/Iblii MOCKBUY €XEIHEBHO TO-
TpeOJsit yxe 241 nutp. DTO HaAMHO-
TO  TIPEeBBIIIAET  CYIIECTBYIOIINE
HOpPMbI TMOTpPeOJeHUsT BOALI B 0OJb-
IIMHCTBE CTOJIMYHBIX TOPOJOB MUpA.

Oxomo 100 MUIITHMOHOB Belmep
BOIbI B CYTKM TOTpeOssieT ceiyac
MockBa — TIpUOIU3UTENIHLHO B 8 pa3
6oabiie, yeM B 1916 romy.

B HoBoI maTUIETKE TOAavya BOABI
B CTOJIMILY BO3pacTeT eie Oosee.
B 1947 romy HauyuHaeTcs TIO-
CTpoiika HOBO#I MoImHOI CeBepHOI
BOJOMPOBOAHON cTaHuMU. Kak u
CranuHcKasi BOIOTIPOBOAHAS CTaH-
uus, BCTyNMBIIAsE B CTpPOl B
1938 rogy, oHa Oymer mnoaaBaTh
B MockBy BOJIKCKyl0 Bomy. Ilo
cBoeMy OOOpYIOBaHUIO U, B YACTHO-
CTU, MO LIMPOKOMY MPUMEHEHUIO
aBTOMaTU4yeckux ycrtpoiictB, Ce-
BepHasi cTaHLUs Oymer Oosiee co-
BEpILIEHHOI, YeM BCE HBIHE CYIIe-
CTBYIOLIUE.

Kanan MockBa—Boinra, umero-
Uit B WIMHY 128 KWJIOMETpoB,
a rTayomHy 5,5 MeTpa — MallMH-
HbII KaHaJl. DTO CIOXHBI KOMIIEKC
6omee 200 OTBETCTBEHHBIX COOPY-
XEHUI, CBI3aHHBIX OJHOM OOIIeH
ugeeit n 3amaveir. Ero Tpacca 006-
pasyeT Kak Obl OTPOMHYIO BOJSIHYIO
nectHUlly. Boskckasi Boma MeT 1Mo
KaHajJy He caMOTeKOM, a TMepeka-
YpMBaeTCsI C OJHOW CTYMeHW Ha
JPYTYI0 MOLIHBIMU HACOCHBIMU CTaH-
LUSIMU.

Ha mnsTi HACOCHBIX CTaHIUSIX
paboraer 20 mpomeaepHBIX Haco-
coB-TUraHTOoB. MX cymMmapHasi mpo-
M3BOAUTEIBHOCTh — 600 Kyouue-
CKHUX METpPOB B CeKyHmy, wiu 4,2
MUWJUTMApaa Benep 3a CYTKU. OTo
caMble MOIIHBIE HAcOChl BO BCEM

KAHAA

MO CKBA-

: BOAOXPAHHUNHLLE

. X Thio3 N
i s KOMCOMOJAbCKAS
gﬂnuu W03 N25

S JArnios Nee

< |/ WHKIIIA

MHLWKMHCHOE BOAOXPALL
= a

YUMHCHOE
BOAOXPAHHNHMLLIE

o e

HNAIEMHHCHOE
BOAOXPAHKNH
XnebHukoso\s

BOAOXPAHHIH
AHMH




mupe. OHU CKOHCTPYMPOBAHBI MOJOJABIMU COBETCKHUMU
creuragMcTaMi M TIOCTPOEHbl Ha MOCKOBCKOM 3aBOJe
«boper.

HecsiTuneTHsisi paboTa HAcoOCOB IMOoKaszajda, YTO MX
KOHCTPYKLIMSI BECbMa COBEpLIEHHAa W 3KOHOMMWYHA.

3a necsiTh JIET HACOCHBIE CTAHIIMM Mepekavaiu u3 Bom-
i 625 MUIIMapaoB Beaep BOAbl. DTOM BOAbI XBaTUJIO OB,
YyTOOBI CeMb pa3 3amoJHUTh MockKoBckoe Mope. Takoe
KOJIMYECTBO BOIBI CcTapasi, HE pPEKOHCTPyMpPOBaHHas
MockBa-peka Morja Obl AaTh TOJAbKO B TeueHue 30 Jer.

DHepreTuyeckas cucCTeMa KaHalla 3apeKOMeHIoBasa
cebs1, ocobeHHO B robl OTeuecTBEHHO BOWHBI, KaK Hau-
0ojilee TEXHUYECKU COBeplleHHas U OecriepeOoiiHO-
JIlecTBYIOIIAS.

luaposnexkTpuyeckue CTaHLUMMU KaHala cJayXaT Te-
Mepb HEMaJlbIM TMOJCNOpbeM A1 MOCKOBCKON 3HEpro-
cucTeMbl. 3a JecsiTh JIET MMM BbIpaOOTaHO CBBIIIE TMOJY-
TOopa MWUIMAPAOB KUJIOBAaTT-4acOB 3JEKTPO3HEPTUU.

DKCIUIOATAIIMOHHBIM TEPCOHAJIOM 3a 3TOT TEpPUOT
mponesiaHa OTpOMHasi paboTa TIO0 palMOHAIU3alUU
TEXHOJIOTUYECKHNX MPOIECCOB. YCWINSIMU CIENNaTuCTOB
CO3MaHbl HOBBIE TEXHUYECKUE DEUICHUSI, CXeMBbI, KOH-
CTPYKIIUU, KOTOPblE TO3BOJWIN YCOBEPIIEHCTBOBATH
paboTy DJHEPTreTMYECKUX W' TYTEBBIX COOPYXEHWI.

CyliecTBeHHbIE Pe3yJbTaThl JAOCTUTHYTHI B M3bICKA-
HUU U MCMOJb30BAHUU AOTOJHUTEIbHBIX BOIHO-3HEpre-
TUYECKUX pecypcoB. B BepxoBbsix Bonarum pexkoHcTpyu-
pYIOTCS CTapMHHBbIE THUIPOTEXHUYECKHE COOPYXEHUS
U CO3MAIOTCS HOBBIE, TO3BOJSIONINE YyXe Terepb exe-
rogHO Mmojy4yaTh 1,2 Muaauapaa KyOMYeCKMX METpPOB
NOTIOJIHUTENIbHOU BOJbI, 3aAepXKUBaeMOll B TepUON Be-
CEHHETO TasiHUSI CHEroB B MOIIHBIX BOJOXPaHMJIMIIAX
U cOpacbiBaeMOii B Tepuoll MajioBoabs B Boary. 3to
aeT BO3MOXHOCTb YJAYYLIUTh CYJOXOIHBIE YCJIOBHUS
Ha BepxHeil BoJjre ¥ mMoaydyuTh 3HAYMTEIBHOE HOTOJ-
HUTEJIbHOE KOJMYECTBO 3JIEKTPOIHEPTUHU, TMPOMYCTUB
9Ty BONy 4Yepe3 TYpOWUHBI BOJKCKUX TUIPOCTAHIIUIA.

IMTocTpoiika kKaHala MockBa—Boara mojoxuia
HavyaJlo KOPEHHOW peKOHCTpyKuuu peku Bomru, mpe-
BpaleHuio ee B «bobinyio Boary», He 3Halollylo MeJeit
U TIepeKaToB, C TIEPBOKJIACCHBIMU PETYIUPYIOIINMUA
TUAPOTEXHUYECKUMU COOPYXEHUSIMU.

IlepBoit Ha Bosre OblTa BO3BemeHa ILUIOTMHA y cella
MBanbkoBo. OHa meperopoausia peky, cospajna MOAIOP
moutu go ropoga Kammuwmua. O6Gpa3oBajioch «MOCKOB-
cKoe Mope» Iuiomianabio 327 KB. KUJIOMETPOB, IIMPUHON
mo 8,5 kunoMetrpa. M3 MocKoBCKOTO MOpST M OepeT cBoe
Hayailo KaHal MockBa—Boura.

Ilepen BOITHOWI BCTYNWJIM B CTPOM HOBBIE KpYITHEM-
mue Truapoys3nabl  Ha Boare: Huxe HMBaHbKOBO —
Yranuckuii, a Bciaen 3a HuM lllepO6akoBCKwMid.

IIlepbakoBCKOe MOpe IOKPBIIO OIPOMHOE IPOCTpPaH-
c¢TBO B 4100 KB. KMJIOMETPOB;, OHO BMeIIaeT 25 MUJLIHAP-
OB KYOMYECKHX METPOB BOJBI.

Huxe ropona lllepbakoBa ypoBeHb Bosru, 0maro-
gapsi cOpocy BOIObl M3 BOJAOXPAaHUJIMINA W 3eMJeuep-
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MaHWIO, TOAHsICA Oojiee YyeM Ha METp, MO CPaBHEHUIO
¢ mpexHuM. Camble KpYITHBIE BOJIKCKHE Cyaa IOJy-
YUJIM CKBO3HOU, TJIyOOKOBOIHBLIN TPAHCIIOPTHBIM IyTh
MockBa—AcTpaxaHb. TakK OBUI OCYHIECTBICH BaxKHBIM
te3uc nokyana B. M. MonoroBa Ha XVIII cwe3ne
BKII(6):

«.. PexoncrpyupoBars 1yrh AcTpaxaHb—Iopb-
Kuii—PpIOMHCK—MocKBa, ¢ TeM, 4YTOOBI B KOHIIE
TpeTheil IMSATUIETKU CO3HaTh TJIYOOKOBOMHBIA CyIO-

XOAHBIM TPaH3UTHBINA MYTh OT AcTpaxaHu 10 MOCKBBI...»

BoccraHoBieHHBIE MOCie BoiiHbI MapuuHCKash BOAHasI
cucrema u beromopcko-bantuiickuit KaHaja IMO3BO-
JIUJIIM BO300HOBUTH MPEPBAHHOE B MEPUOJ HEMELIKOTO
HallleCTBMS IBUXEHME CynoB U3 MockBbl B JIeHUHTrpasm,
Ha bantuky u B benoe Mope.

Kanan MockBa—Bonra coenunster Tpu mopta: Ce-
BepHbIi, 3amamHblii M MockoBckuil peuHoi. Camblii
KpynHbIit 13 HUX — CeBepHBIII —pacroioxeH Ha XUM-
KMHCKOM BomoxpaHuiauine. Cioma NpuUOBIBalOT OCHOB-
HBle TPY3bl 11 MockBel — apoBa u3 [lomexoHcKux
JecoB, xjae6 u oBomu u3 [loBonxkbsa, Oymara u3z Kape-
nuu, HebTh WM phida U3 AcTpaxaHHU.

3a gecsATb JieT MOpThl MepepadboTaiu MWIUIMOHBI TOHH
rpy3oB. B HOBOM msATUIETHU TIpenycMaTpUBAETCS Nallb-
Heiflllee 3HAYUTENbHOE DPa3BUTHUE MOCKOBCKMX MOPTOB.
O6mmit ux rpy3oob6por B 1950 romy B ABa ¢ JUIIHUM
pasa TPEBBICUT JTOBOCHHBIN.

3a mecsdTh JieT MO KaHay IepeBe3eHo CBbime 20 MMI-
JIMOHOB TOHH Pa3HOOOpa3HBIX T'PY30B M OKOJO 25 MWMI-
JIMOHOB TAcCaXWpoB. 3a MATWIETKY TIEepPeBO3KU BO3-
pacTyT eme OoJee.

ITo cpaBHeHUIO ¢ 1945 romom mepeBO3KUM MUHEpasb-
HO-CTPOUTEJIbHBIX MaTepuajoB yBeauuyarcss B 6,5 pasa,
Hebtu — B 3,7 pasa, xjmeba — B 3 pa3sa,
NecATKU pas.

Yrtobbl mpocienoBaTh U3 MockoBckoro mopst B Ce-
BEpHBIN MOPT, CyAaM MPUXOIUTCS NP TTOMOIIN IILTIO30B
MOJHUMATBCS MO MSATU CTyneHs M 40-MeTpoBOil BOASIHOM
JIECTHUIIBI, a TIpW AanbHelmeM ciemoBanuu u3 CeBep-
HOro mopTa K LEHTPY Tropoja — CIYCKaThCs MO TpeM
IIUTIO30BBIM  CTYTICHSIM.

lurantckue pasMepbl IUTIO30B MOTPEOOBAIN TOJTHOM
2JIeKTpUGUKALMU U LEeHTpalu3aluud yrnpaBieHus. Bce
orepaluy IO IUII030BAaHUIO MPOU3BOISITCS BaXTEHHBIM
NEXYPHBIM C TMyJbTa YNpaBJieHUS KHOMKaMu. YToObI
cleyaTh yrnpaBieHUEe MaKCUMaJbHO TIPOCTHIM U HaleX-
HBIM, CO3JaHbl YCTPOICTBa, MO3BOJSIOLIUE BaXTEHHOMY
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Ma w v HHBbI W 3an
nepBoii B CCCP tene-
ynpaBnsiemoii UBaHb-
KOBCHOW ruApO3/IeKT-
poctaHunn. CnpaBa—
YCTaHOBJIEHHbIVi  Ha
CTaHuuu  NPUEeMHbIA

peneviHbii wWKkag TeneynpasneHus

CXEMA ABTOMATUYECKOIO -
YNPABJIEHUS1  TMAPO3JIEKTPUHECKUMU
N HACOCHbIMU CTAHLUNSIMUN
KAHAJIA

ABTOMaTU3auns u TeseynpassieHne BHECIUN
KOpEeHHble U3MEeHEeHNsI B TeXHoJ/ornyeckme
npouecchl 3Kcrnoatauuu rugpo3sieKTpuye-
CKUX M HaCOCHbIX CTaHUuunii. [exypHbii nep-
COHaJsl B MalLUMHHBLIX 3aiax MOJIHOCTbIO 3a-
MeHunn aBTomartsel. ClIOXHble arperarbl
paboTaioT B noMeLeHusix, 3anepTbiX Ha
3aMoK.

MalunHHblii 3an TeneynpasnsieMoii Hacoc-
HOM cTaHUnn




NeXXypHOMY, HE€ BBIXOJAS M3 CBOEro KaOuHeTa, MOJy-
YaTh TOJHYI0O WH(POPMAIUIO O COCTOSHUM TIOMYMHEH-
HOTO €My XO3sicTBa 1JII03A.

BoJbIIMHCTBO M3 3THUX YCTPOMCTB OCHOBAaHO Ha MpHU-
MEHEHUU TpocTeifiieit aBromatusanuu. llupoko wuc-
MOJB3YIOTCS aBTOMaTUYecKHWe OJOKUPOBKHU, MPEIO-
XpaHSIOIKUEe OT OIMMOOYHBIX WM HETPaBWIbHBIX Ieii-
CTBUIi 0OCIyXMBaWoIIEro MepcoHana.

Bonbmue ynmobcTBa co3maer IeHTpasbHas 3JIEKTPU-
yeckas cUrHaamsauusi. B ciaydae kakoii-n1ubo aBapuu
WJIW HETMOJaJKW B TOMEIIEHUU MyJbTa pa3naeTrcs Tpe-
BOXHBIM 3BOHOK, 3aropaeTcsi KpacHas aBapuiiHas JiaM-
rMa, ¥ OAHO W3 CUTHAJBHBIX peyie (OJIMHKEp) BHIOpAchI-
BaeT (1axkok, MO3BOJSIOUIMIA JIETKO pacno3HaTh, Ka-
Kasg U TAe WMEHHO NpOU30Ila aBapus.

Ha nynbTe ynpaBiaeHusi, 3a KOTOPbIM CHUIUT Bax-
TEHHBIN JEXYPHBIN, pa3MelleHbl U3MEpPUTEIbHbIE TIPU-
OOpBl, KHOMKM, Ppa3HOLBETHbIE CHUTHAJbHbIC JaMIIbI.
YcTaHOBNEHBI TaKXe CEJIbCMHHBIE WHIUKATOPHI, TO3-
BOJIIOLIME CJIEIAUTh 3a MOJOXEHHEM BaXHEWIIUX sJe-
MEHTOB OOOpYHOBaHUS, YYAaCTBYIOIIUX B IILIFO30BBIX
omnepauusix, —CerMeHTHBIX 3aTBOPOB, JABYCTBOPYAThIX
BOPOT, WIMTOB BOJAOIMPOBOJHBIX Tajiepeil.

YXe BO BpeMsl 3KcCIUIoaTallMM KaHalla M3o0perarenu
U palMOHaJIM3aTOPbl MPOAOJIKaIM paboTaTh Haa yco-
BEpILIEHCTBOBAHUEM IIJTIO30BOTO XO3SMCTBA U HOOWIUCH
OOJIBIINX YCIIEXOB.

Panpuie, 4TOOBI TIpOAENATH OOHO
BaXTEHHOMY JeXYpHOMY TpeboBajoCch HaXaTb B OI-
pelesieHHOW TOCIeNoBaTeIbHOCTH BoceMb KHOMOK. Kpo-
M€ TOro, HYXHO OBbUIO elle MaHEeBPUPOBaThb TpeMs Iie-
pekmovaTtensiMu  cBetodopoB. Bce sT0 TpeGoBanmo ot
BaXTE€HHOTO TMOBBILIEHHOTO BHUMAaHUSI U HE MCKII0Yalo
BO3MOXHOCTU OILIMOOYHBIX NEUCTBUIA.

HIJII030BaHUC,

Temepb 3TH OMEpalMi IOTOJHUTENBHO aBTOMATH3U-
poBaHbl. Bech mpoliecc IITI030BaHUSI CBEACH K Iogaye
IByX WMITYJIbCOB. TIEPBOTO — IJISI TOATOTOBKHM IILTIO-
30BOil KaMmepbl M BTOPOrO — IJISI CaMOro CYIOMpO-
mycKa.

Ha nynbpTe ycTaHOBJIEH OOMOJHUTENbHBIM Mpubop —
KJII0O4 aBTOMAaTUYECKOrO YIpaBJIeHUs], C MEIHbIM I1-
¢epomatom. Ha Hem HaHeceHBI 1Ba OCHOBHBIX IIMKJa
ornepaluyd — MOIbEM CyIHA IO KaHajly M OIlyCKaHUe
(mumro3oBaHMe K MockBe uiam Kk Boure).

BaxTteHHOMY [IeXypHOMY Terepb He TMPUXOIUTCS Ha-
XMMaTh KHOMOK. Bcsg omepauusi 1Mo 1HUTIO30BaHUIO
CBOAMTCS K IOBOPOTY KJIOYa, CHavajga B IOJOXEHUE
MOATOTOBKM KaMepbl, TIOTOM — B IIOJIOXEHUE CYI0-
npomnycka. [lpu mepBoM MOBOPOTE KJ04a BKJIIOYAIOTCS
nmycKaTtead dJEKTPUYECKHX MOTOPOB, MPUBOMASIINE B
JIEMCTBUE MEXaHU3MBI IUTOB BOIOTPOBOMAHBIX TaJljiepeii.
TsxenoBeCHBbIE IIMTHI, IOABEIIEHHbIE Ha CTaJIbHBIX
uensix lanis, TUaBHO cHycKaloTcsl, 3amupasi raj-
nepeto. Ho eaBa LIMTBI JOCTUTHYT CBOETrO0 HUXKHETO
MOJIOXEeHUsI, KaK aBTOMATUYECKU 3aMBIKAIOTCS KOHEeY-
Hble BBIKJIIOYATEIU W TMOJAIOT 3JIEKTPUYECKUN HMITYJIbC

IUIS ClIeAylolled OoIepaluuu — HAMOJHEHUS UUII030BOM
KaMepbl BOMIOM.

[MoBbilIeHHEe YPOBHS BOABI B KamMepe KOHTPOJUPYETCs
MOTIaBKOBBIM aBTOMaToM. Kak TOJbKO YypOBHM B Ka-
Mepe, U Tepel CEerMeHTHbIM 3aTBOPOM BBIPDOBHSTCS,
aBTOMAaT 3aMbIKaeT KOHTAaKThl WM [aeT WMITYyJbC Ha
OIMyCKaHWE CErMEHTHOTO 3aTBOpa B TMOABOJHYI HMUIIY
Ha JHE KaMephl.

Ha nynpTe y BaXxTeHHOro [AeXYpPHOTO 3aropaercs
CUTHaJibHas JlamMIa. BOTo 3HAa4YWT, YTO CETrMEHTHBII
3aTBOp JOIIEJ [0 CBOEro KpailHEro HUXHEro I0Jo-
KeHUs W 3aMKHYJ KOHEYHbIe BBIKJIIOYaTeau. BaxrteH-
HbIIl 3HAET Tenepb, YTO LIMKJ MOJArOTOBKM KaMepbl MOJ-
HOCThl0 3aBeplieH. OH TIOBOpauyMBaeT KJIOY B TOJO-
KeHue 1uIo3oBaHus. CHoBa OT OJHOTO UMITyJbCa,
OflHA 3a APYroii, B 3apaHee YCTAHOBJIEHHOW TMoOCIen0-
BaTEJIbHOCTU, aBTOMAaTUYECKM TIPOTEKAIOT OMepalui.
Ilpu 3TOM KOHEIl KaXIoil MPOMEXYTOUHOU OTmepamum
BBI3bIBACT Havyalo CJeAylolledl, U TaK 10 KOHIa BCEro
LIUKJIA.

3a mecdaTh JeT mpoaeiaHo yXe okojo 140 000 muro-
30BaHUil, TMPOMyUIEHBl COTHU THICSY CYJOB W TLJIOTOB.

BHenpeHve aBTOMAaTMKM M OCBOEHME TEXHUKM I103-
BOJIMJIM 3HAYUTEIBHO COKPATUTh OOCITYXXMBAWOIIUNA Tep-
coHall. B mepBhle ToAbl NLTIO30BYIO BaxTy Hecau 13—
14 yenmoBek, a ceiyac Ty Xe paOOTy BBINOJHSIOT Ye-
TBIpE 4eoBeka. MallMHHBIE W allapaTHbie MOMEIIeHUS
Ha MLUII03ax 3amepThl Temepb Ha 3aMOK. MeXaHUKU U
3JICKTPUKU TPUXOMAT Tyla B YCTAHOBJIEHHBIE IO Tpa-
UKy AHU A7 BBINOJHEHUS TIaHOBO-TIPEAYIPEIUTENb-
HOTO peMOHTa. MexaHU3MBbl pabOTaIOT YETKO U CIaXEHHO.

Ewme Oonblllee mnpuMEeHEHUWE aBTOMaTUKa U Teje-
MeXaHWKa TOJy4YWId B DHEPreTUYECKOM XO3sCTBE
kaHana. IIpoBepeHHbIe MIUTEAbHON MPOMBIILICHHON
3KCIUTOAaTalluell, aBTOMaTUKa W TeJieMeXaHWKa, BIIEPBBIC
npuMmeHeHHble B CCCP B TakMxX IIMPOKUX MacliTadax,
TIPUBEJIN K CEpPbe3HOMY MOBBIIIEHUIO TEXHUKO-3KOHOMMU-
yeckoil 3¢ ¢GeKTUBHOCTH. Bce MSITh MOIIHBIX HAaCOCHBIX
CTaHIMI paboTalOT MOJTHOCTHIO aBTOMATUYECKU U yIpaB-
JISIIOTCSl TIPU TIOMOILM TeJIeMEeXaHUKM C LIEHTPaJbHOTO
MUCTIETYEPCKOTO IMYHKTAa Ha paccTosTHUM 10 42 Kuiio-
METpOB. ABTOMAaTHU3MpOBaHa TakXe paboTa BceX MATH
TUIPORJIEKTPUIECKUX CTAHIUM.

BbecnepeboitHo paboraer nepBasi B CCCP aBromartu-
3upoBaHHasgs M BaHbKOBCKasi THUAPOITEKTPOCTAHUMS,
mpomyckaloliasi yepe3 CBOM TYpOUHBI BOIbl MOCKOB-
ckoro Mmops. OHa ymnpaBiasieTcsi NpU TOMOLIM Tele-
MexaHukM c LleHTpanbHOro IMCHETYEPCKOrO MYyHKTA,
pacrnoyioXeHHOro B 65 KujaoMeTpax OT CTaHLIMU.

3a UeHTpaJbHBIM IYyJIBTOM CUIUT nucrietdep. [lepex
HMM MAaTOBBI CTEKJSHHBIA LIUT, paslejJeHHbIA Ha ma-
Henmu. Ha HUX cuMBoiauueck W300pakeHbl MallWHBI
M amnmapaTbl Ha CTAHLUMUSIX: KPYXKaMuU — TeHepaTophl,

HacCoChI, KBagpaTukKaMM — MacCJIAHBIC BBIKJIIOYaATCIN,
pPa3bECAUMHUTEIIN, JJIUHHBIMA  ITOJOCKAaMM — COCIMHM-
TeabHbIe IMWMHBL. CHMBOJBI CBETSTCS Pa3HOUBETHBIMU
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orHsiMu. B m000i1 MOMEHT OHU OTpaxkaroT NEeNCTBUTENb-
HOE COCTOSIHME BCEil SHEpProcucTeMbl KaHaja.

JucrieTyep HaXuMaeT KHOIMKY, 4YTOObI IYyCTUThH ar-
perar. ToTyac Xe NPUXOAUT B NEUCTBUE TeJleMEXaHU-
yeckasi Tmepenaiomas ycraHoBka. CoOOTBETCTBYIONINIA
KPYXOK Ha CBeTsIleicsl CXeMe 3aropaeTcsl 3eJIeHO-
BaThIM MUTAIONIMM CBETOM. TejeMexaHW4YecKass KOMaH-
a Mo TMpoBoJaM IMepenaeTcsl Ha TMPUEMHYIO TejeycTa-
HOBKY. Ha cTraHuuM TpUXOOUT B NEUCTBUE CIIOXHAS
MeXaHUKa TMOJArOTOBUTEbHBIX MpoleccoB. be3 yyactus
yeroBeKa OTKPBHIBAIOTCS BEHTWIW, TPUXOIST B JeHCTBUE
3JIEKTPOMOTOPBI, HACOCHI, BKJIOYAIOTCS pPYOUIbHUKH,
pacKpbhIBaIOTCS JIOMIACTU HATPABISIONIAX alapaTtoB
TypouH. Ho BOT Ha cxeme mepeln AUCIETYEPOM MMIalO-
MU 3eJIEeHOBATHI CBET KPYXKa M KBaJpaTUKa MEHsSET-
Ccsl Ha SIpKOKpacHbIfi. OTo O3HayaeT, 4TO Ha CTaHLUU
arperar yxe TIpullieJ B NOEWCTBUE U TOAKITIOUMICS K
3JIEKTPUYECKON CETHU.

Ecnu cnyyaercs Kakasi-niubO HemoJjagka, arperar
OCTaHaBJMBaeTCsl aBTOMaTuyecku. Jljisi 3TOro oH cHao-
)KeH MHOTMMM 3alllUTHBIMU YycTpoiicTBamu. [ducrietyep
HEMEJICHHO MoJlyyaeT 00 3TOM M3BElIeHHE MO CBETOBOI
cxeme.

llepeBom Ha aBTOMATHMYeCKOE YyMpaBJIeHUE TUAPO-
3JIEKTPUYECKMX M HACOCHBIX CTaHIMU caenan WM3JIUIL-
HUM TIOCTOSIHHO€ TIpUCYTCTBUE Joneil. JlexypcTBo
0o0CTyXHMBaIOIIETO0 TepcoHala B MAalIMHHBIX 3ajax,
y arperaTtoB MpeKpalleHO, a MAIIMHHbIE 3aJIbl 3aKPBITHI
Ha 3aMOK.

VYnpaBieHue aBTOMAaTU3UPOBAHHOW CTaHIIMEN CKJa-
NIBIBAETCS M3 MHOXECTBA OTHENbHBIX orepauuii. Boib-
LIMHCTBO M3 HUX BBIMOJHSETCS C MoMollbio pene. Pene
MIPUBOMASTCS B NEUCTBUE IO BIUSHUEM B3JIEKTPUUYECKOTO
TOKa, CTPYM XKUIKOCTH, NaBJIE€HUS BO3dyXa, MEXaHU-
YecKMX YCWJIMA M T. T. ABTOMATHI OCYIIECTBISIOT He-
MPEePBIBHBIII KOHTPOJIb 32 COCTOSIHUEM OOMOTOK 3JE€KTPU-
YecKMX MallluH, TEeMIepaTypoil MONIIUITHUKOB, YpPOB-
HEM B MacJIsIHbIX BaHHaX, JaBJIEHMEM B KOTJax Macjo-
HAIOPHBIX YCTAHOBOK U BCEro0 TOTO, YTO MOXKET BBIUTH
U3 CTPOSI, €CU He OyIeT HaXOAUThCS MOI HaOIIOJEHUEM.

ABTOMaTHMKa W TeJieMeXaHUWKa BHECIU OojbplIMe Wu3-
MEHEHMSI B OOCIyXWBaHUWE TUAPOIIEKTPUUECKUX U
HACOCHBIX CTaHIMI. B mepBble roabl Ha KaxXaoil Hacoc-
HOM CTaHLMKU B OZHY CMeHY paGoTajio 1o 16 uyeloBek
IeXypHOro mepcoHana. Temepb Ty ke paboTy BBINOJ-
HSeT OoauH YesioBeK. OH NEeXYpUT y TJIABHOTO IIUTa
yIpaBJIeHUs, PACMOJOXEHHOTO B 30aHUM paclpeneau-
TeJbHOTO ycTpolictBa. Ho 3TOT denoBek He BMeENIU-
BaeTcsl B YNpaBJieHUE CTaHLMEH, a TOJbKO Habawogaer
32 TIPaBUJIBHOCTBIO BCEX TIPOUCXOJISAIINX IPOLIECCOB
10 M3MEPUTESbHBIM MPUOOPaM U BBHIMOJHSET Npodunak-
TUYECKYI0 TIPOBEPKY COCTOSIHUSI 00OpymOBaHWUS.

YMeHbllIeHNe KOJIMYEeCTBa OOCITYyXUBAIOIIETO TMepco-
Haja CHU3WIO 3KCIJIOATALlMOHHbIE PACXObl, MOBBICUIO
OTBETCTBEHHOCTh PEMOHTHOTO MEepCOHaia 3a KayecTBO
MPOU3BOAMMBIX pPalbOT.

bnarogapsi aBTOMaTMKe U TejleMEXaHUMKE TMOYTH MOJI-
HOCTBIO YCTpaHEHBl aBapvy IO BUHE OOCIYyXWBAIOIIETO
nmepcoHanga, a KavyeCcTBO NMPOGUIAKTUYECKOTO OOCTYXM-
BaHMs OOOpPYNOBAaHWSI W ammapaTypbl Pe3Ko BO3POCIO
B CBSI3U C TEPEBONOM YacTU KBaJIU(PUIIMPOBAHHBIX pa-
OOTHUKOB C JeXypcTBa Ha PEMOHTHbBIE pPabOTHI.

BaxHbpIM NMpenMylLIecCTBOM SIBUJIOCh COKpallleHUE Bpe-
MEHM Ha TycK arperatoB. Tak, Ha mycK arperatoB MBaHb-
KOBCKON M CXOTHEHCKOW TMAPORJEKTPOCTAHIIMI paHb-
me yxonwio 7—8 MUHYT, a TOCjie TepeBoja Ha aBTO-
MaTuky—3—4 mMuHyThl. Ha myck arperatroB Kapambi-
meBcKoil M [lepepBMHCKOI TMAPOCTAHLIMM paHBIIE YXO-
nuiao 5—06 MMHYT, a Temnepb He Oosee 30—35 cexkyHI.

ABTOMaTHMKa U TeJIeMEXaHHWKa TMO3BOJUIU BCKPBITh
MHOTHE Pe3epBbl, UMEIOIINE BaXXHOE 3HAUCHUE [IJISI TIOBBI-
IIEeHUST 9KOHOMUYECKON 3(PHEKTUBHOCTU IHEPTOCUCTEMBI
KaHaja.

3a nmecsTh JeT KOPEHHbIM 00pa3oM H3MEHUJCcs 00-
JIMK TIpWJIeTalonMX K KaHaly paiioHoB. Bonbimoe pas-
BUTHE TOJYYUJIO CEIbCKOE XO3SHUCTBO, B OCHOBY KOTO-
poro 6buTH TojioxeHbl YKazaHuss XVIII cvezma BKII(0)
0 co3gaHuu BOKPYr MocCkBbl KapTodheabHO-OBOLIHOM
W KMBOTHOBOmUYecKoi 6a3. JAmwutpoBckuii, Tammom-
CKMU M Apyrue mpujeraroume K KaHajly pauoHbl cTaau
Terepb BaXHBIMU TIOCTABIIUKAMU KapToheIbHO-OBOIIl-
HOI mpoayKuuu ajsi MOCKBBI.

B 30He kaHanma pa3MmecTwics psif TPOMBIIIIEHHBIX
MpeAnpusTUil, a CyLIECTBOBAaBLINE paHEEe 3HAYUTEIbHO
pacmimpwinuck. Bo3Hukna HoBasg s palioHa TOp-
¢dsiHasg TPOMBINUIEHHOCTh Ha ©0a3e MeJbIMHCKUX U
OpynbeBCKUX MECTOPOXACHUI, C MOIIHBIMA TOpdOo-
OpUKETHBIMU 3aBojaMu. B mcropuueckom ropoae JImut-
poBe TIOCTPOEHBI MEXaHWYEeCKWil 3aBod, 3aBon ¢pe-
3€PHBIX CTAHKOB U PSIJI APYTUX BaXXHBIX MPOMBILUIEHHBIX
npennpusaTuii. B paitoHe XiIeOHMKOBO BBICTPOEH U
paboTaeT KUPIUYHBIA 3aBOJ, paclojaraloliuii Heorpa-
HUYEHHBIMU 3allacaMy BBICOKOKAYECTBEHHOW TJWHBI.
B paitone KoToBo BbICTpoeH rpaHMTHBIN 3aBoia /IBopiia
CoBeroB. Ha Hkme um B JMUTpOBe 3KCIUIOATHUPYIOTCS
MOUIHBbIE TeCYaHO-TPaBUIHBIE Kapbephl.

Tak, u3 roga B roa ObICTPHIMM TeMIIaMU IpeoOpa3yeT-
csl Kpail, rae mpoJiersia rojaybasi MarucTpajib CTOJMIIBI.

Co3manne KaHaila MockBa—Boara u Bcs ero mesi-
TEJbHOCTb HEPa3PbIBHO CBSI3aHbl C MMEHEM €ro TBOpIia-
toBapuma CrammHa. Toapum CraauH TPOSBISII HUC-
KJIIOUUTENbHYIO 3a00Ty M BHUMaHMe K TIOCTPOiiKe
kaHana. He pa3 oH mpuesxkanq Ha CTPOWKY, M BCSIKHUI
pa3 ero npuesa BbI3bIBaJ Oypio BOCTOPrOB BCEil Macchl
crpouteneit. Jliogu BIOXHOBJSUIMCH, Opajv IMOBBILICH-
Hble COLMANUCTHYECKME O00s3aTesbCTBA, COBEpIIAIU
TPYIOBbIE TIOABUTH, TPEOJOJIeBaTd BCTpedaBIIMecs Ha
MyTH TPYAHOCTHU.
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Jletom 1934 roma, B camblii pa3rap MacCOBBIX 3eMJsI-
HBIX paboT, B XJIEOHMKOBO, Ha Y4YaCTOK <«IJIyOOKOM
BBIEMKU», TJI€, BCJICACTBUE OTOJI3HEBBIX SIBICHUIA, CTPOU-
TeJIU BCTPETWJIM HauMOOJIbLIME TPYAHOCTH IPHU BbBIEMKE
OTPOMHBIX 3€MJISIHBIX Macc, Mpubbul ToBapuil CTajiuH B
COMpoBOXIeHNU ToBapuileil Bopomunosa, Karanosuua
u KyiiobimeBa. Bckope mociae aToro Temibl paboT
Hayaiu OBICTPO pacTW U 3aBepwniauch B 1935 romy
MOJIHBIM OKOHYaHUEM 23-MEeTpPOBOI BBIEMKH.

14 uroHs 1936 r. ToBapuu CtajiuH B COMPOBOXACHUU
ToBapuuieit OpaxoHukuaze u KaraHoBuya moceTus
3aKOHYEHHBII TocTpoiikoit IlepepBuHckMii 1103, OH
0COOEHHO MHTepecoBajicsa paboroil mnuio3a. Kamepa
LUII03a MpU HeM Oblla HamoJiHeHa, M B Hee IJIaBHO
Bonutn aBa mnapoxonma: «Ilamste KwupoBa» u <«/Au-
HaMOBElLI».

17 wrong 1936 r., yepe3 aBa OHSI IIOCJE ITOCEILIECHUS
toBapuiieM CranuubiM [lepepBUHCKOro 1mLi03a, Gpu-
raja 9KCKaBaTOPILIMKOB (MAalIMHUCT T. PwiGanko) ycra-
HoBWwiIa B OpeBCKOM paiioHe CTPOUTENbCTBA HOBBIN
BCECOIO3HBI PEeKOpA TMPOU3BOAMTEIBHOCTA COBETCKOTO

9KCKaBaTopa C OTBO3KOW TIpyHTa
7672 kybomeTpa 3eMJIM 3a CYTKH.

22 ampens 1937 r., Korma rpaHAMO3Has CTpoOiika
KaHaja Obl1a OJM3Ka K IMOJHOMY CBOEMY 3aBEpIIEHUIO,
toBapull CtaauH, B conpoBoxneHuu B. M. MoioTtoBa u
K. E. BopomwunoBa, mocetun SAXpoMcKuii Tuapoyse.
ToBapuir CTaauH OCMOTpesl BCE COOPYXEHHSI, BHUMAa-
TEJbHO BBICHYIIAJ MOSICHEHUsI, mobeceaoBall cO CTPOU-
TEJASIMU W Aaj BaXHble yKa3zaHUS.

OTU 3HaMeHaTeJbHblE AaThl HaBCerJa OCTaHYTCS B
namsTu paGOTHUKOB KaHaja U OyoyT 3BaThb UX Ha HOBBIE
TpynoBble TonBuru Bo umsa CoBerckoit PoauHbI, BO
UMSI BOXISI—BIOXHOBUTENSI M CO3/AaTeNisl BeJMYailiero
pevYHoro KaHaja B MUpE.

Boseit GoablieBUCcTCKOM maptuu, ToBapuma CrajiuHa
BOJIbI BEJIUKOW PYCCKOM peku Boyirn oMbIBalOT IpeBHUE
KpemJjeBckue cTteHbl. JlecaTth JieT kaHan MockBa—Bour-
ra CJHyXWT Ha 0Jlar0 MHOTOMUJUIMOHHOTO HaceJIeHUs
CTOJTULIBI.

aBTOMallMHAMU —

OH Oyoer CIyXWUTb COBETCKOMY Hapody ThICsde-
JIeTUsI, TPOCJABJsisi B BeKaXx MMS CBOErO CO3UaaTels.

RO O

B pesynbrate

HCCIEN0BAaHUI B MOHO CKa3aThb 1 O HMHKOBBIX CIlJIa-

g HA'Y K i
BEU TEXHUKATE

HU3zyuenue Koppo3uu
cnaaeoe

MHoroob6ematomuii  MeTon uccie-
JIOBaHUsI KOPPO3MOHHOTO Tpoliecca
Ha TOBEPXHOCTM MeTajla paspa-
0oTaH J1abopaTopMeill 4WieHa - KOp-
pecionmenta I. B. AkumoBa B
WHcTutyTe uzmvyeckoir XuMuu Aka-
nemnu Hayxk CCCP.

M3yyuB Bce H3BeCTHbIE 3a Trpa-
HULIE W y HAac MeToAbl OOpBLOBI C
Koppo3ueir MmetayuioB, I'. B. Axku-
MOB C COTPYAHUKaMM CTaju pas-
pabaTbiBaTh METOH  MCCJIeOBaHUS
npoiecca KOPpPO3UM TIOJ MHUKPO-
ckoroM. McXoauiau mpu 3TOM Mpex-
Jle BCEro M3 TOTO, YTO MOBEPXHOCTh
KOPPOIUPYIOIIEro  MeTajula  Tpef-
CTaBJIIET IO CYLIECTBY CJOXHYIO
MHOT03JIEKTPOAHYIO cuctemy. [1po6-
JieMa MHOTOBJIEKTPOAHBIX CHCTEM
pelrajacb MMM 3aHOBO: B KJjac-
CUYECKOM 2JIEKTPOXMMUHU BOMPOC O
raJibBaHUYECKOU cucteme ¢ GoJjee
yeM JBYMsl 2JIEKTPOJaMU HUKOTAA
He peuiaucs.

Mexny TeM pelieHue MpoGIeMbl
MHOTO3JICKTPOAHBIX CUCTEM HMMeEeT
3HAYeHWEe He TOJbKO TeopeThye-
ckoe HO U TpakTuueckoe. OHO
JaeT BO3MOXHOCTb MHOTOE TIpe.-
BUIETb B KOPPO3MOHHOM MOBEIEHUU
CILJIABOB.

TeYeHUe psifa JIET YAaJIoCh BIIEPBBIE
paccuuTaTh CKOPOCTb KOPPO3UU Me-
TAJJTMYECKOTO CTjlaBa IO JaHHBIM
3JEKTPUUYECKUX HU3MEPEHUM.

I[Ipy momomiM o4YeHb TOHKOW U
YYBCTBUTEJIBHOU ammapaTrypbl yaaeT-
csl U3MEPUTh 3JIEKTPUUYECKOE I10Jie
HaJ OTHEJIbHBIMM CTPYKTYpPaMU, CO-
CTaBJISIOUIMMU CILJIaB.

MHorue MeTajibl HeCyT Ha CBOeit
MOBEPXHOCTU 3alllUTHBIE TJIEHKH,
oOpa3sylomuecs: yxe IMpu COMPUKOC-
HOBEHUM MeTaia ¢ Bo3nyxoM. He-
00XOIMMO OBbLIO YYMTBIBATH BJIMSI-
HME OTUX TIUIEHOK Ha CKOpPOCTb
KOpPPO3UH.

Pa3pabGoTka TeOpuM MHUKPOIJIE-
MEHTOB y0exXaaeT B TOM, YTO HalIo
CTPEMUTBLCSA K OAHOGMA3HBIM MeTaj-
JaM UM cruiaBaM. JleiicTBUTENbHO,
onHo(da3Hble CIIaBbl MOJYYUIN M-
pOKOe paclpoCTpaHEHHE B TEXHUKE
B KayecTBe KOPPO3MOHHO-CTOMKUX
MarepuasioB. IlmakupoBKa aaiOMU-
HUEBBIX CIUIABOB OYEeHb YUCTHIM
ATIOMMHUEM CO3[IaeT HaJIeXHYIo 3a-
muty. PaspabGoraHHblii B JaGopa-

topuu [I. B. AxumoBa BecbMa
KOPPO3UOHHOCTOMKMIA JIUTEHBIN
amomuHueBblt crimas  (LHATU-11)

TakXe TPENCTaBIsIeT B OCHOBHOM
ogHOGAa3HBI  TBEPIBII pacTBop.

I[IpuMeHeHMEe OYEHb YUCTOTO Mar-
HUSI JajJlo BO3MOXHOCTb 3HA4YU-
TEJIbHO TOBBICUTH KOPPO3UOHHYIO
CTOWKOCTh MarHUEBBIX CIUIAaBOB U
ropazgo WHUpe MPUMEHUTb UX B
aBuanuu W aptwuiepuu. To ke
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Bax.

OueHb YUCTBIE METaUIbl JaBHO
yXe IIMPOKO MCIOJB3YIOTCS B Ka-
YecTBe KOPPO3MOHHOCTOMKMX  Me-
TAJUTMYECKUX TTOKPBITUIA, ToJyJae-
MBIX C TOMOILIBI TajJbBAaHOTEXHUKU
(uMHKOBaHUe, JyXeHHWe, KaaMUpPO-
BaHME, XPOMHUpPOBaHUE U T. 1.).

BecbMa XMMUYECKU CTOWKHE He-
pXaBelIIMe CTaly TOXE OTHOCSTCS
K oaHOoMa3HBIM CILJIaBaM, TMpUYEM
pe3Koe HapyuieHue OaHO(MAa3HOCTH
M Y HUX 4YaCTO BeleT K HapyLIeHUIO
XUMUYECKON cToiikocTu. B nabopa-
topuu I. B. AxumoBa OblIM pas-
paboTaHbl CIUIaBbl 3TOTO THUIA, CTOM-
KWe Oaxe IO OTHOILEHUIO K COJIsI-
HOl M (DTOPUCTO-BOAOPOIHOM KHC-
JIOTaM U K HEKOTOPBIM 0CO00 aKTHUB-
HbIM CMecsIM KucJIOoT. Hakoselr,
Ype3BbIYAHO XUMHYECKU CTOMKHUE
CIUIaBbl, CoOlEpXalllKue IparolieHHbIe
MeTaJUlbl — 30JI0TO, TJIATUHY, UPU-

oW, Tmaanaguii, — TOoXe OJHO-
dasHble TBepAble PaCTBOPEHL.
OueHb BaXHBI BSKCIIEPUMEHTAJIb-

Hble BBIBOJBI, JAalollMe OCHOBaHUE
yTBEPXIaTh, YTO W ABYX(a3HbIA
CILUIaB MOXHO CHAeJaThb XUMHUYECKU
CTOMKUM, eclii 00e3BpPeIUTh BTOPYIO
¢da3zy. MoxHO HOOUTBCS ITOro My-
TeM W3MEHEHMs COoCTaBa BTOPOW
cpelbl 3a CUeT BBEIACHMSI B Hee HO-
BBIX 3JIeMeHTOB. Hampumep, BBene-
HMEM  MapraHila B  MarHueBble
CILIaBbl MOXHO O0€3BPEXMBATH Ke-
JIe3Hble BKJIIOYEHUsI, T. €. BTOPYIO
¢a3y, BBI3BIBAIOIIYIO OBICTPOE pas3-
pylieHue.
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BBITAIOIIIMNCA PYCCKUHN YUYEHBIN
M. .C. IHBET

K 75-JIETUIO CO OHA POXIAEHWA (1872 — 1919)

b. . CBELUHUKOB,

KaHgupart

CyLeCcTBEHHbIM YC/10BUEM BCSIKOro rJ/10-
AOTBOPHOIro nccrienoBaHus BJideTcs obs1a
ZaHue npurogHovi METOANKOMN,

M. C. UBET

Mbl HepeakKo BOCXMINAEMCs ycIlieXxaMU COBPEMEHHOM
XAMWHU, TO3BOJSIOUIEH MOoJyyaThb mpernapaTbl MCKIIOUM-
TeJIbHOU YMCTOTHI, MOAPOOHO aHAIU3UPOBATH BBITSKKU
U3 E€CTECTBEHHBIX MPOLYKTOB, COCTOSIIIME W3 OECITKOB
U COTEH POJCTBEHHBIX XMMUYECKUX COEJUHEHUI, YaB-
JIMBaTh B OTOW CMECM Mcye3allle-Majlble KOJIMYeCcTBa
OUOJIOTUYECKM BaXHBIX BeIleCTB, KaK, HampuMep,
BUTAMMHOB Y TOPMOHOB, U JaXe BBIAEIATH UX B HEpas-
pyuieHHOM Buae. OOHAKO MHOTMM JU U3BECTHO, YTO
STUMHU TOCTUXKEHUSIMU COBPEMEHHAs HayKa B 3HAYUTEJb-
HOUl cTemeHU oO0si3aHa TaK Ha3bIBAEMOMY XpoMmaTorpa-
(myeckomy MeTomy pasmeseHUS POACTBEHHBIX XUMHYE-
CKUX COeJIMHEHUIl, MpeasoxeHHoMy B 1906 r.' Hammm
TaJIaHTAUBBIM  cooTeuyecTBeHHUKoM M. C. LlBetom?

OTtkpbiTHe LlBeTa mopaxaeT IMpPOCTOTONW TEXHUKHU €ro
BBITIONIHEHUSI. OH 9KCTparupoBaj C TMOMOIIBIO JIETKOTO
OeH3MHAa 3eJiIeHb JUCTa M MPOMYCTUJI 3IKCTPAKT 4Yepes
BEPTUKAJbHO NOCTAaBJIEHHYIO CTEKJISIHHYIO TpPyOKy, Ha-
MOJHEHHYIO XOpOLIO yTpaMOOBaHHBIM  aACOPOEHTOM
(yrnexuciaeiM Kanpimem). M. C. LBer Hamren, 4ro Ka-
XKYLUIUKUCS CTOJAb OJHOPOAHBIM OKpAlIEHHBI pacTBOp
NpU MELJIEHHOM IPOTEKAaHUM Yepe3 KOJOHKY 00pazo-
BbIBaJl Ha ajacopOeHTe psja 30H. B BepxHeil yacTtu CTOJI-
6a MOXHO ObUIO HabJO#aTh OJIEIHO-XKEITOE KOJBLO,
HEIMOCPEICTBEHHO K HEMY MPUMBIKAJU JBE 3eJIeHbIe 30HbI,
3HAYUTEJbHO HHXE pacrojarajiuch TpU XKEJIThIE.

OpHako ToOJy4YeHHass TaKuM o00pa3oM «XpoMaTo-
rpaMMa» ObUla €lle He CAMIIKOM OTYETJIMBAa: psl 30H
pacnoJiarajicsi CJIMIIKOM OJM3KO Apyr K JIpYyry MU ya-
CTUYHO MNepeKpPbIBAJICS.

LiBeT mpeomoes 3TO 3aTpylaHeHUE U pa3paboTan Tak
Ha3bIBAEMBIIl  CIIOCOO  «IIPOSIBJICHUS] XpPOMaTOTPaMMBI»,
C TMOMOIIBI0O KOTOPOTO MOXHO OBbLIO BCE 30HBI Pa3aBU-

IlepBrie paGorer M. C. liBera mo xpomaTtorpacduu
oTHocsATcs K 1903 r. OOuienpu3HaHHOW AaToi cyuTa-
ercs 1906 r., korma Oblla ONMyOJMKOBaHAa CTAThsl C
00CTOSATEIbHBIM M3JIOKEHUEM MeEToja.

pusnko-maremarnyecknx

Hayk

HYTh HACTOJBKO, YTO MEXIy HUMU BO3HUKAIU CBET-
JIble TIPOMEXYTKHU. DTO Aal0 eMy BO3MOXHOCTbH Tepeii-
T K 3aKJIIOYUTEIbHOMY 3Tamy aHaiu3a. OH BBITOJK-
HYJI OYEHb OCTOPOXHO CTOJIO aacopOeHTa Ha CTEKJIO U
pa3pe3aj ero HOXOM 1O 30HaMm. [IpuMeHsisI COOTBET-
ancopbar

CTBYIOIIIME pacTBOpUTENH, LIBeT BBIMBLI
(MOIJIOIIEHHOE BEIECTBO) M3 Kaxaoil 30HbI. [lonyudeH-
HBIE TaKuMM 00pa3oM TMpernapaTbl WHIWBUAYAJTbHBIX

COCIUHEHUII OTJUYaINUCh WCKIIOUYUTEIbHON YHUCTOTON
U, KpPOME TOro, 4YTO OCOOEHHO BaXHO JJI MHOTHUX
HECTOUKHUX OUOJIOTUUECKUX COCAUHEHUM, OHU ObUIU
BBIIEJEHbl HEU3MEHEHHBIMU.

BunHble crienuanucTel mo xpomartorpadum Llexmeii-
crep u XonbHOKM mucanu B 1938 r. mo moBomy 3THX
onbiToB llBeTa, 4YTO eMy ymajoch OCYIIECTBUTH TO, O
YyeM XWMWK-aHaJWTUK HE MOT MeuYTaTb ¥ BO CHE —
«OTIEIUTh KOMIIOHEHTBI CJIOXHOW CMECU OAWH OT Ipy-
roro c¢ Tmomoimplo Hoxa (!)»

Cpoit Meton LIBeT moapoOHO omnwucal B OOCTOSITEb-
HOUi MoHorpadpum «XpoMOGWIIBI B PACTUTEIBHOM U
XKHWBOTHOM Mupe», u3naHHoii B Bapmae B 1910 rony,
M B MHOTOUMCIIEHHBIX CTaThsIX Ha PYycCKOM, (dpaHIly3-
CKOM U HEMEIKOM SI3bIKaX.

Bonee Toro, oH OjecTslle WUTIOCTPUPOBAI MOIIb
CBOET0 METONIa, JOKa3aB CJIOXHYI TPUPOLY BaKHEM-
LIETO PACTUTEIBHOTO TUTMEHTa XJopoduiuia, MokKa3as
BO3MOXHOCTh aHalM3a CMeCU KpacuTesieil M OeclBeT-
HBIX BELIECTB.

N Bce xe, HecMOTps Ha Bce 9TO, MeTox LlBeta Haxo-
Oujacs B 3a0BEHUM NBa IECSITUICTUS.

MpwuuH nns storo 6s10 HeMano. OCHOBHAs MPUYMHA
3aKjovyanach, KOHEYHO, B ToM, 4yto LlBeT HaMHOroO ore-
penun cBoto 3moxy. OH co3man MeTox TOHYalIIeil Xu-
MUYECKON TEXHOJOTUU, MOTPEOHOCTh B KOTOPOUM B TO
BpeMs Obuta He3HauyuTedbHa. ONHAKO HE Malylo poOJb
CBITPAJIM U JINYHBIC MPUYUHBL. [IpUXOAUTCS YIAUBISITh-
csl TO KOCHOCTH M HEIOOpOXKeIaTeIbCTBY, C KOTOPBIMU
MHOTHE YYEHBbIE TOTO BPEMEHM BCTPETUJIM OTKPBITHE
LBera. Tak, HM3BECTHBIII B TO BpeMs CIEIUAIUCT IO
pacTUTEIbHBIM TUTMEHTaM KPaKOBCKUU XUMUK Mapx-
JIEeBCKMI THCal B OOHOW M3 CBOMX CTaTeil: «.. T. LlBer
Mo3BOJISIeT cebe AeaTh BbIBOALI 00 3ToM (0 XJjopodui-
nme. — B. C), He 3Hasg, 4YTO abOCOJIOTHO HEBO3MOXHO,
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MOJIb3ySCh €ro NMPUMUTUBHONW METOAMKON, TOYHO H3Y-
YaTh CHEKTPHl XJIOpOhUIIa».

BeposiTHO, HauOosbllee 3HaYeHHE MMEJ OT3BbIB 3Ha-
MEHHWTOTO HEeMElKOro Ouoxumuka BumbpmirerTepa, Ko-
TOpBIA caM 3aHUMaAJCsS pa3jelieHueM xjopoduiia Ha
KOMIIOHEHTHl C TIOMOIIbIO YPE3BBIYATHO YTOMUTEIb-
HBIX, HO 3aTO TIPUBBIYHBIX KJIACCUYECKUX METONOB.
XOTS OH TOJIyYWJ IaHHBIE, TMOYTU COBMAJAIOIINAE C pe-
gyabtaTamMmu M. C. llBeTa, OH MOYeMy-TO cUel Heob-
XOAMMBIM HamucaTh B CBOeil KHuUTe, 4to Meron LIBera
BpsAn 1M TipurogeH (!) ST TOJy4YeHHUs IIperapaToB
BBICOKOUW CTETIEHW YUCTOTHI.

Ha stoM ¢oHe oTpullaTeNbHBIX OIIMOOYHBIX OLIEHOK
OTpagHO OTMETUTh, uTOo Poc-
cuiickas Akanemusi Hayxk
oueHuna orkpeitue  LlBeta,
npucynu emy B 1911 .

Bonbryio TIPEMUI0 UM.
A. H. Axwmartosa.

K coXaJleHWlo,  TepBas
MHUpOBasg BOiiHaA, TOTeps Ja-
Ooparopuu TIpU  IBAKYyalUU
BapiaBst u nmpexaeBpe-
MeHHas cmepTh (1919 1))
nomemanu M. C. IlBery 3a-
IIUTUTh CBOW METOA MOCTOM-
HBIM 00pa3oM.

Pacuser XpoMaTtorpaduu
HauyuHaeTcs c 1931 r.,
korma KyH, BuHTepiTeitH
u Jlenepep pazmenuiu  C
TTOMOIIbIO aJICOPOLIMOHHBIX
KOJIOHOK KapOTUH JlcTa
Ha €ero KOMIIOHEHTBHI, TIpHU
9TOM OMNpaBAAJNOCh TMpeacka-
3anue lIBera: «OueHb BO3-
MOXHO, YTO KapOTHH JIKCTa
OTHIONb HE WHAUBUIYaIbHOE,
BELIECTBO, HO CMECh [IBYX
WIU HECKOJbKHUX TOMOJIOTOB,
KOTOpYI0 MOXHO OymeT pas-
NeJIUTh C TIOMOIIbIO COOTBET-
CTBYIOIIIUX  alCOPOEHTOB».

BcenenctBue orpoMHoro 3HaueHUs KapOTMHOWAOB —
9TUX €CTECTBEHHBIX IMPEIIIECTBEHHUKOB BUTaMMHA A —
paboThl yKa3aHHBIX aBTOPOB cpa3y IMPUBJIEKIU BHU-
MaHHME YYeHBIX Bcero Mupa. B Onumxkaiilime Xe TOIbI
meton LIBeTa ObUT MpUMEHEH K aHajJlu3y MHOIMX pacTh-
TEJbHBIX W XWBOTHBIX MUTMEHTOB W TMPOIYKTOB WX W3-
MeHeHusi. He MeHplime ycmexu ObUIM IOCTUTHYTBI U
B 00JlacTM TIPUMEHEHWS METOla ISl TperapaTUBHBIX
Lejae — MOJy4eHUsd 4YUCTEUIIMX MpenapatoB WMHAUBU-
NyaJIbHBIX COeNWHEeHW. B dYacTHocTM HebGe3bIHTEpecHO
OoTMeTUTh, 4Tto B 1934 1. BuHtepuwreitn u LIEéH non-
HOCTHIO  OTPOBEPIJIM  BBHINIEYKa3aHHBIE BO3pPaXEHUS
BusbiurerTepa v moxkasaau, YTo UMeHHO o metoay LlBe-
Ta JOCTUTaeTcs TIOJHOE pasfeiieHue Xjaopoduiina Ha
€ro KOMIIOHEHTBI, B TO BpeMsl KaK MpemnapaTbl, MOJy-
yaeMble 0 Meromy Buubiurerrepa, comepxart mo 10%
MpUMECEN.

Bonbmioe uncino y4eHbIX M XMHOTOUYMCIICHHBIE J1abopa-
TOPUU YCTHEUIHO paboTalT Haa pPa3IUYHbIMU MpUMe-

Muxann CemeHoBun4 LiBet

HeHussMU MeTona lIBeta W Ham ero JajbHEWIIUM pa3BU-
teM. O pa3maxe paboT Mo xpomatorpaduu IOCTaTOYHO-
SIpPKO CBUIETEJIbCTBYeT TOT (hakT, uto 3a 15 ser, mpo-
meamux rmocjie nepBoix pador KyHa, Jlenepepa u Bun-
TeplTeiiHa, omybsmkoBaHo okoyio 1000 paGoT, IOCBSI-
LIIEHHBIX B OCHOBHOM pa3JMYHbIM TMPUMEHEHUSIM 3TOTO
MeTola, HamucaHbl 4 MOHOrpaduM, U3 KOTOPBIX HEKO-
TOpble BBbIAEPXKAJM IO JIBa M3JAHUS, W B3AThl NECSITKU
MMaTeHTOB KaK Ha CIOCOObl BbIAEAECHUS DPa3IUYHbBIX
BEILECTB, TAK U Ha PELENThl U3TOTOBJIEHUST aCOPOSHTOB.
CoBpeMeHHasi TeXHUKa TOJIyYeHUs] YUCTEHUINMX Ipera-
paToB TOPMOHOB, BUTAMUHOB, MEHUIUJIJIMHA, MTUTMEHTOB
KPOBHM, XeJYU, PACTUTENbHBIX TUTMEHTOB U T. 1. BKIIO-
yaer MmeTtox LIBeta B KauecTBe
00s13aTeJILHOTO 3Tara.

Bungneiiue MHOCTpaHHbIE
yYeHble JAl0T UCKIIOYUTEIbHO
BBICOKYIO OLIEHKY XpomaTorpa-

¢duueckomy mertomy. Tak, Ha-
npuMmep, WieH AHIIMICKOTO
Koponesckoro ob1iecTBa
npod. TeinbOpoH B Tpenu-

CIOBUM K aHIJUiiCKOMY Tepe-
Bony kHuru ILlexmeiictepa wu
XonpHokM mnumer: «d  Ha-
NIeI0Ch, 4YTO B pe3yJbTaTe 3TUX
ycioBU# (MMeeTcs B BUAY U3Aa-
HUE KHUTA MO Xpomarorpa-
(uu Ha aHTIUIICKOM SI3bIKE. —
b. C.)Oynet co3naHo eie Oosee
CWJIbHOE CTpeMJIEHME K BHEH-
PEHUIO B3TOM OYapoBaTEIbHOM
METOIUKHU, KOTOpasi  HUMEEeT
HEOLIEeHMMBbIE 3acjyTM B pas-
JIMYHBIX 00JacTsIX OpraHuye-
CKOM U OMOJIOTUYECKON XUMUU».

KpynHbplii  cnenuaiuct 1o
xpoMatorpapuu CTpsH Hauu-
HaeT CBOIO MOHOrpaduio cie-
NYIOIIUMUA CJIOBAMMU: «B
1906 r. B pycckom ropone Bap-
maBe ObUl MPENJIOXKEH HOBBIN

OCTPOYMHBI ~ METOI XMMHUYE-
CKOTO  aHaiu3a, KOTOPOMY  TpeJHa3HAayeHO  OKa-
3aTh BJIMSHME Ha XW3Hb YeJOBeYeCTBA U  BCEro
KXKUBOTOo Mupa. OH T0O3BOJISIET OCBETUTb CJIOXHEMH-
e TPOLECChl MPUPOAbI, KaK-TO: MPOLECChl IMUTa-
HUsI, BJIUSIHUS TOPMOHOB Ha BUA U  XapakTep
Jofed M KMBOTHBIX. biaromapsi emy B CIOXHOM

MeXaHU3Me XMBOW KJIETKW ObUIM OOHApyXeHbl peaklluu,,
paHee He CHUBIIMECS U BO CHE».

B CoBerckom Colo3e IOIMyJaspu3allusl  MeToaa
M. C. lIBera 6puta HavaTa mnepen Bemmkoit oteue-
CTBEHHOU BOUHON mo mHuumaruse akanx. C. M. Basuio-
Ba. B 1944—45 rr. Akagemus Hayk CCCP mpucry-
nuia K W3JAaHUI0 TPYAOB HAIIero TaJaHTJIMBOTO CO-
oTeyecTBeHHUMKA. OTpagHbIM COOBITUEM SIBJSIETCSI BbI-
xon u3 mevyatu B 1946 r. us6panubix pa6or M. C. LiBe-
Ta MO0 XpomatorpaduyeckoMy aHajiu3y B CEpHU
«Kmaccuku Hayku». (M3matenbctBo Akamemuu Hayk,
non pemakumein akam. A. A. Puxrtepa u mpod.
T. A. KpacHocelbCKOIl1.)
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B IMTOMOUWb JTJEKTOPY

ABTOMATHUKA W TEIEMEXAHUKA

Ynen-koppecnoHgeHT Akagemun Hayk CCCP B. U. K OBAJIEH K OB
unA. B. XPAMOMW, kaHanAaT TeXHUYeCKUX HayK

[NJIAH JEKIIUA

—

MEHHOI TEeXHUKE.

. Ykazarelib JIMTEpaTypHI.
. MeTomnueckue yKa3aHWUSI.

ORGSR LN

Asmomamuka u meaemexaHuKka
6 coepemeimoﬁ MmexHuKe
CoBpeMeHHasl TEXHUKa XapaKTEepU3yeTcs BecbMa

IIUPOKUM TIpUMEHeHNeM' aBTOMAaTHYeCKUX YCTPOWCTB.
CylIecTBYIOT ThICSIYM  Pa3JMYHBIX TUIIOB MAallWMH-
aBTOMATOB, M3TOTOBJSIONIMX pa3jiMuHbIe JeTalu U
MU3eJMsl MaccOBOro TMpousBoacTBa. [IponyKuusi 3THUX
aBTOMATOB camas pa3HooOpasHasg. Ha wertamiopexy-
IIMX aBTOMaTax M3TOTOBJISIOTCS Takue AeTalu, Kak,
HanpuMmep, BUHTBI, IHITUQTHI, MEJKUE BTYJIKU, IIaiObI
U Jpyrue MeJjiKue JeTajiu U3 TPYTKOBOrO Marepuasna.
Iupoko pacrpocTpaHeHbl MallMHbI-AaBTOMATHI B T0-
nurpaduyeckoM MpPOM3BOJACTBE, HalpuMep, aBTOMATH-
yeckuMe TMevyaTHbIe MallMHbI, HaOOpPHbIE MAaIlKUHBI.
TexHuKa COBpeMEHHOro XjebomnevyeHusi M[ocTpoeHa
Ha MCIOJb30BaHUM MAalIMH-aBTOMATOB. YKaXeM Ha
TECTO/EJIUTEbHO-OKPYIJIUTEbHbIE MAallMHbI, KOTOpPbIE
BBITIOJHSIOT [BE TEXHOJIOTMYECKUE OIMepaluuu: pasjie-
JIEHUE TecTa Iocje OpoXeHMsl ero Ha KYyCKW 3allaHHOTro
Beca U IpUAAHUE STUM KyCKaM LIapoo6pa3Hoil hOpMBI .
Bce MBI 1mIMPOKO TONB3yeMcSl aBTOMATUYECKUMU

' Dra omepauus MMeeT CYIIECTBEHHOE 3HAueHHUe IS

KayecTBa xJjeba, MO0 MNpU [AeJeHUU MaLIMHAMU TECTO
CKMMAaeTCsl, 4YTO pe3KO YMEHbIIAeT ero IMOPUCTOCTb.
ITosTOMy TecTo MmojaBepraeTcs «paccToiiKe», TP KOTOPOiA
MPOUCXOAUT Ta3000MeH MeXIy HUM U OKpPYXaloLUM
BO3IyXOM M TaKUM 00pa3oM BOCCTAaHABJIMBAETCS MOPHU-
cTocTh. Jlyule Bcero ra3000MeH MPOMCXOIMUT MPU IIAapO-
BUIHOW (opMe KYCKOB.

HpI/IMepr NPUMEHECHUA ychOfICTB ABTOMAaTUKMU W TEJIEMEXaHUKU B COBpPC-

Pa3Butue aBrOoMaTMKM Ha IpUMEPE 4acoB.

OCHOBHbBIE BUIBI ABTOMaTUYECKUX MAIIUH U YCTPOWMCTB.
OCHOBHbIE BMIbI TeJeMEeXaHUYECKUX ychOfICTB.
KommiekcHasi aBroMarusaius NPOU3BOACTBECHHLIX ITPOLIECCOB.
Texnuueckue Cp€acTBa aBTOMAaTUKM M TEJIEMEXAaHUKMU.

TeNe(OHHBIMY CTAaHUMSIMU, [Je BCE OIepaluu COeau-
HeHUsl TeledOHHBIX aOOHEHTOB MeXIy co0oil ocylle-
CTBJISIIOTCSL 03 ydacTusi TejedOHUCTOK.

OnMH U3 caMbIX PaclpOCTPaHEHHBIX MPEAMETOB M-
pokoro mnoTpebjeHusi — Oymara — MpOM3BOJAUTCS Ha
OyMaxkHbIX MallMHaX, BeCbMa OOWJIbHO OCHAIEHHBIX
aBToMaTuyecKoil anmnapatypoil. CKOpocTb MPOJIBUXEHUS
OyMaxkHO! JIEHTHI Ha COBPEMEHHBIX OYyMaXXHBIX MallK-
Hax gpoxomuT mo 450 M B MuHyTy. HeoOxomumbiM yc-
JIOBUEM TIPOU3BOJCTBA OyMaru sIBJSIETCSI CTPOrO TIO-
CTOSIHHAsi CKOPOCTb BaJIMKOB OyMarojenatejbHOi Ma-
IUMHBL. PeryiupoBaTh KaXaylo mapy BaJlMKOB Bpy4Y-
HYI0 TIPU BBICOKHUX CKOPOCTSIX HeBO3MOXHo. Orcrona
BO3HMKAET MOTPEOHOCTh B aBTOMAaTUYECKOM pETYJsATOpe
ckopoctu. Ho atoro mano. YtoObl cresnaTb BO3MOXHBIM
TaKOl TEeMIT IPOU3BOACTBAa OyMaru, HEOOXOAMMO BbI-
nepxarb € OOJbIIOW TOYHOCTBIO OJHOPOJHOCTb KOH-
LeHTpalMK OyMaxkHOM Macchl, KOTOpasi MIeT Ha W3-
TOTOBJIEHUE JIEHTBHI; 3Ta 3ajaya TakKXe peulaeTcss ¢
MOMOILBIO ABTOMATUKH.

Iupoko M3BECTHO, YTO TKAHU, KOTOPbIE Mbl HOCHUM,
M3TOTOBJISIIOTCSI Ha  BBICOKOMPOU3BOAUTEIBHBIX TEK-
CTUJIbHBIX MamuHax. OJHako Jajeko He BCe 3HAloT,
YTo B paboTe 3TUX MAalllMH UTPaAlOT BeChbMa BaXKHYIO POJIb
aBTOMaTUYeCKUe TPUOOPHI.

B «konbueBoM Barepe” MPUXOAUTCS ONEPUPOBATH C

’ BaTep — MamuHa, 3aBeplualomas Tpolecc Mps-
neHusi. Ha Barepe mpou3BOAMTCS BBITATUBAHUE U KPY-
YyeHWe POBHMIIBI M HaMaTbIBaHWE TOTOBBIX HMTEH Ha
KaTylIKH.
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KaTyIIKOW, C KOTOPOW CMaThIBAIOTCA HUTKU, TPUIEM
KaTyuika HenpepbiBHO Bpauiaetcsi. Ecinu yucio o6o-
poTOB ee OymeT ocTaBaTbCS BCE BpeMsl TOCTOSIHHBIM,
TO OKpYyXHasi CKOPOCTb C YMEHbLIEHUEM IMaMeTpa Ka-
Tymku OygeT HEeNpepbiIBHO MEHSThCSI, B pe3yjbTare
Yero MOCTOSIHHO MPOUCXOAMINU Obl OOpBIBBI HUTU. s
YCTpaHEHUsSI OOPBIBOB MOXHO OBUIO OBl MyCTUTH KaTyII-
Ky Ha HeOOJbIION CKOPOCTH, HO 3TO CBSI3aHO CO CHHU-
JKEHUEM TIPOU3BOIUTETBHOCTA MAIIWHBI.

Ha momouip 3mech NMpUXOAUT aBTOMaTUYECKHUIl pery-
JIITOP CKOPOCTH, KOTOPBI CIEIUT 3a MU3MEHEHUEM aua-
MeTpa KaTylIKh U COOTBETCTBEHHO MEHSIET CKOPOCTh
ee BpalmieHus. Tak ¢ TOMOIIbIO aBTOMAaTUKU JOCTUTAETCS
HaubonblIass MPOU3BOAMTENbHOCTh U JIyylllee KauyecTBO
MIPOIYKITUN.

OauH U3 caMbIX SIpKUX NMPUMEPOB MPUMEHEHUSI aBTO-
MaTWKU JalOT TPOU3BOJCTBO U pacrpelnesieHue JIeKTpu-
yeckoil aHepruu. B CCCP cyniecTByIOT aBTOMaTUYECKU
paboraroiye TUAPOIEKTPUIECKUE CTAHIIUU, B KOTOPBIX
BCE YMpaBJieHUE CTaHLMUEH, BKJOYash peryjiMpoBaHue
TUAPABIMYECKUX TYpOMH M 3JIEKTPUUYECKUX TEeHEepaTo-
poOB, TIPOMCXOIMT, TaK cKa3aTb, camo coboii. Ilyck
B XON TaKUX CTAaHUWN TIPOU3ZBOAUTCS JTUOO UYETIOBEKOM
Ha caMoil CTaHUMU, JUOO TPU TOMOLIM CIEeLHaTbHBIX
YCTPOWCTB, MAEUCTBYIOIIUX Ha PacCTOSHUM (TesleMexa-
HUKa).

MoxHo yKa3zaTh TakKXe M Ha [pyrue aBTOMAaTU3U-
pOBaHHbIE TMPOM3BOJACTBA, KOTOPbIE B YCJIOBUSIX COLMA-
JINCTUYECKOTO HApOMAHOTO XO3SIICTBA CTAHOBSTCS pSi-
JIOBBIM  SIBJICHUEM.

K HuM oOTHOcSTCS aBTOMaTM3MpOBaHHbIE xJiebo3a-
BOJbI, aBTOMAaTU3UPOBAHHbIE KPEKWHT-3aBOMABI IO IPO-
U3BOJCTBY BBICOKOKAYECTBEHHbIX OEH3MHOB, aBTOMa-
TU3UPOBAHHBIE 3aBOJbI MO TPOUW3BOACTBY PE3UHOBBIX
IIWH, AaBTOMaTUYEeCKHWE CTaHOYHbIE JUHUM AJs1 obOpa-
00TKU neTajieil aBTOMOOWIEN M T. .

IITupokoe pacmpocTpaHeHME MOJTY4YaeT TeJleMeXaHuKa,
KOTOpasi BMECTE C aBTOMAaTUKOI TOMOTaeT pelarh CIOX-
HeilMe TeXHUYecKue 3aJauyu yIpaBieHUs MPOU3BOI-
CTBOM.

BosbmeM, K mpumepy, paboTramlide Ha 3aMKe Hacoc-
HbIe cTaHIMM KaHalla MockBa — Bosra. Kak usBecTHO,
Ha KaHalle paboTaeT 5 KpyHMHEHIIMX HACOCHBIX CTaH-
uuii. Ha3zHauyeHue >TWX MOCIETHUX — TMOAHUMATh BTE-
Kalollyl0 B KaHaj BOJIKCKYIO Boay Ha BbicoTy a0 40
MeTrpoB. Kaxkmast ctaHuus obGopymoBaHa 4 MOIIHBIMUA
npomneiepHpiMA  HacocaMu. O MOULIHOCTM  HAacocoB
MOXHO CYIUTh MO TOMY, YTO B OIHY CEKyHAy KaxX-
Iblii M3 HuUx nmoaHumaeT go 2000 Bemep Ha  BBICOTY
8 MeTpoB

Y 53TUX TUraHTOB HET HUKAKOro OOCIyXUBaIOLIEro
nepcoHana. Bcemu cTaHUMSAMU yIpaBiseT AUCTIETYED,
CUASIIMI 3a JucrneTyepckuM myiabToM. [lyapT Haxo-
OUTCSI HAa PACCTOSIHUU HECKOJIbKUX JIECSITKOB KWJIOMET-
pPOB OT HACOCHBIX CTAaHLUM.

[ducnerdyep HaxXuUMaeT KHOTKY, U TeJleMeXaHUYeCKue
yCTPOICTBa TMepefaloT Mo MpoBoJaM HaJJeXalllue CHUr-
HaJIbl, CBOETO poja 32JIEKTpUYecKue TPHUKa3bl Ha ar-
napatypy ymnpaBjeHMUsI HacOoCHbIMU arperatamu. [loa-
YUHSSACh OTUM TIpMKa3aM, aBTOMaTWMYeCKUEe YCTpPOCTBa
HACOCHBIX CTaHIIUH TOYHO U OecrepeOOHO BBIMOJ-
HSIOT CBOe Ha3HaueHue. JleXypHBIM AKWCIeTYep MOXKET
OIIMOUTBLCS M HaxaTh He Ty KHomky. OmHaKoO YyCTpoii-
CTBa TeJIeyNpaBJeHUs] TaK CBsI3aHBl (COJTOKMPOBAHBI)
MEXIy CcO000i, YTO OIIMOOYHOE pPaCIOpPSIKEHUE BBHIMOJ-
HATBCSA He Oymer.

Kakylo xe paboTy BBIMOJHSIET ammapaTypa aBTOMa-
TUKU Ha craHuuu? OHa IMyCKaeT W OCTaHaBIMBAET MO-
TOpbl M HACOChI, CJEAUT 8a THIATEeJbHOW CMa3Kol Me-
XaHU3MOB, HaOJIOmaeT 3a TeMIlepaTypoil TOMIIUII-
HUKOB.

Hucnetyep B JII0OOW MOMEHT MOXET OTBETUTh Ha
BOTIPOC, B KaKOM COCTOSTHUM HaXOIMTCS HAcCOC W €ro
anmnapatypa. [Aas 3TOoro OH JOJKEH TOJbKO B3IJISHYTh
Ha OOJBIION IMUT U3 MATOBOTO CTEKJIA, PACIIOJIOXEHHBIN
Hag myabToMm. JIas KaXaoil HACOCHOW CTaHIMU Ha
9TOM IIUTE WMEETCS CBOSI TaHedb. [laHenu cBeTATCS
pPa3HOLBETHBIMU OTHSIMM, B 3aBUCUMOCTU OT TOro, B
KaKOM COCTOSIHUM HaXOIWUTCS TO WJIW WHOE yCTPOMCTBO.
Jucnetuyep HaXuUMaeT KHOIIKY Ha MyJbTe, YTOOBI
MyCTUTh Hacoc. ToTyac ke Ha CTEKJISTHHOU TMaHeJ u 3a-
ropaercs rojiyObIM MMHTAIOIIUM CBETOM KPYXOK, HU30-
OpaxaoIuii mycKaeMblii Hacoc. Ho BoT Mwuraiommii
roiayboii KpyxXok umcuesaeT. 3aropaeTcs KpacHblii. OH
TOPUT POBHBIM CBETOM. DTO 3HAYUT, 4TO MpoOIlecc MycKa
npoiues 6JarornojyyHo W Hacoc BCTYNMUJ B JAeWCTBUE.

O ToM, uYTO aBTOMAaTMKa M TeJieMeXaHUKa SIBISIOTCS
MOTYIIECTBEHHBIM 3JIEMEHTOM COBPEMEHHOU TEXHUKH,
CBUJETENbCTBYET TaKXe M pOJib HUX B BOEHHOM JeJe.

CaMoJieThl-CHapsIbl, TOJETOM KOTOPBIX YMPaBISIOT
TUPOCKOMUYECKUI aBTOMUIIOT U aBTOMAaTUYECKOE YCTPOIi-
CTBO, MepeBOslllee CHApsA B IMOJOXEHUEe A MUKUPO-
BaHUSI Ha IIeJib; YINpaBlseMble Ha PACCTOSTHUU CaMoO-
JIETBl, TUIaHEPBI, TOPIEAbl; aBTOMATUYECKHUE TPULIEIbI
IUIST TOYHOTO OOMOOMETaHWSI W BO3IYIIHOW CTPENbOBI;
LIEHTPAJIM30BAHHOE YIMpaBJe€HUE OPYIUSIMU MPU TOMO-
A PaauoIOKAaTOPOB W CIENSIINX CUCTEM; pPaaroyio-
Kall[MOHHBIE B3pbIBATEJIM U MHOXECTBO [PYrUX IO-
MOOHBIX TPUMEPOB TOBOPSIT O BCE BO3pacTalOIEM
3HAYEHUU aBTOMATUYECKOW TEXHUKM B apceHasje BOEH-
HBIX CPENCTB.

Hcemopus
(Ha

pazeumus
npumepe  ucmopuu

asmomMamuxu
4acoe)

Yro ke Takoe aBTOMaTHKa?

CJIOBO «aBTOMAaT» TIPOMCXOAUT OT JPEBHETPEUYECKOTO
«aBTOMATOC», YTO O3HAayaeT — caM COO0ON IBMXKYIIMICS,
caM co00il MpOUCXOOSIINiA, caM CcOOOM CIyJaloIIUiAcs.
Bboruns cayuas, cyacThsl y JHpPEeBHMUX TIpPEKOB Ha3bl-
Bajach <«ABTOMaTuMa». ABTOMaTOM Ha3bIBaJll BCSIKOE Ca-
MOJEUCTBYIOIIEE YCTPOMUCTBO, T. €. YCTPOMCTBO, CIOCOO-
HOE TIPOU3BOJUTH ABUXEHUS U NEUCTBUSI, OOBIYHO BBI-
MOJIHSIEMbIE YEJIOBEKOM WJIM KHWBOTHBIM.

ABTOMaTHKa TpOILJIIA MOATUM TyTh paszButus. JAus
IPEBHUX TPEKOB «aBTOMaTha» ObUla CHMBOJIOM CIy-
yasi, yaayu, CYacCThsl, IJISI COBPEMEHHBIX JIIOJEN <«aBTO-
MaThKa» — CUMBOJ BbICIIMX (OPM MAIIMHU3ALUU TPY-
na, oOecreynBalOIUX HEOBIBAIyl0 MPOU3BOIUTEINb-
HOCTb Tpylda M 3HaAMEHYIOIIMX COOOI 3MoXy H300MIus
Onar.

Hcrtopusi aBTOMaTUKKM HAYMHAETCS C CEI0I NPEBHOCTH.
Mapkc nucan: «Yacel SIBASIOTCS TEPBBIM aBTOMAaTOM,
CO3MaHHBIM MJIs TpaKTU4YecKux Iueneit». [IpencraBnser
MHTEpeC MPOCIeAUTh Ha MPUMEpPe UCTOPUM YacOB OCHOB-
HBbIE 3Tamnbl pPa3BUTHS aBTOMAaTUKHU, TeM OoJsiee, 4YTO,
KakK ykasbiBaJl Mapkc, «M3 4acoB pa3BUJach BCS Teo-
puss O TPOU3BOACTBE PaBHOMEPHBIX ABUXEHUIt». «He
MOMJIEXUT TakKXe HMU MaleillieMy COMHEHUI0, 4YTO B
XVIII Beke 4achl BIepBbIe MOAATU MBICIb IPUMEHUTH
aBToMaThl (M, B YacCTHOCTHM 3aBOJAHBIE, TPYXUHHbIE)
K mpousBoacTBy». (M3 mucema K. Mapkca ®@. DHrenbcy,
28 1 1863 r., uur. mo K. Mapkcy u ®. Dureabcy. Coun-
HeHusi, M —JI., 1930, tom XXIII, ctp. 129—133).

CyuiecTBoBaBIIME B [peBHME BpeMeHa aBTOMaTH-
YeCKMe YCTPOWCTBa OBUIM B GOJIBIIMHCTBE CBOEM OCHO-
BaHbl Ha MPUHLMIIE AEUCTBUS BOASIHBIX YyacoB. BoasiHbie
yachl B CaMOM IIPOCTOM cJly4ae TIPEACTaBJISLIM COOO
COCyll C BOAOM, BBITEKAWOLIEHA M3 HETO 4Yepe3 OTBEPCTUE
HeOobIIoTO NuaMeTpa. Takue 4achl Ha3bIBAJIUCh «KIIEIT-
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cuapa» (Mo TpeYecKu KJIENco — MOXUIIATh, 0OMaHbIBATh,
npsiTaTth, OJAOp—BOA).

B 3aBucMMOCTH OT €MKOCTH cocyda M JAuaMeTpa OT-
BEpCTHUs, 4Yepe3 KOTOpoe BbITeKaja BOJA, KJIEMCUAPbI
pacCYMTHIBAJIUCh HA CYTKM, 4Yachl M Jaxe MUHYTHI.
Bpems, mnpemocrtaBiaseMoe opaTopaMm B apeBHelt I'pe-
UMM U IpeBHeM PuMe ayisi mpousHeceHUs] pedyeid B Cy-
NeOHBIX W JPYTUX YUYPEXACHUSIX, KOHTPOJMPOBAIOCH
MpU TMOMOIIM TAaKUX KIETICHUIP.

Cyi1iecTBoBaIM U 00Jjiee CIOXHBIE KOHCTPYKIIUMM KJIeT-
CHIp, B KOTODPBIX BBITEKAloOllas M3 COCyla Boja Iajnaia
Ha JIOMAaTKM KoJieca W TPUBOAMJIA B JIBUXEHHUE LEJTYIO
cucTeMy 3yOuyaThIX 3allelUIeHWi, CBSI3aHHYIO CO CTpeli-
KaMW WU IPYTMMU yKa3aTeJsIMU, MepeMellaioliuMucs
mo uudepobIaTy.

Ha pwuc. 1 wusobpaxeHa Kielncuapa HU3BECTHOIO
ajeKCaHIpuiickoro MexaHuka Kre3ubus, ymepimero
BO BTOPOM BeKke A0 Hamei spbl. M3 rnas cdurypsl mia-
NeHIla, pAacCIOJIOXEHHOTO CcJieBa OT KOJOHHBI, TEKYT
cie3bl. MianeHell KakK Obl OIUIAaKMBAaeT OBICTPO TeKylllee
Bpemsi. Boma aTux cie3, Kak BUIHO U3 PUCYHKa, I0-
rnajgaeT Ha JIOMaTKW Kojieca M TakKUM o00pa3oM TMpu-
BOAUT B JBUXEHHUE TOBOJIBHO CJIOXHBI MeEXaHU3M,
CBSI3aHHBIM C XE3JIOM B pyKe MJAJeHLa, HaXOASIIero-
csl cripaBa OT KOJUIOHBI. DTUM Ke3JIOM MJlafieHell yKa-
3bIBAa€T Ha Yachl JHSI, MECSIl U YMCIO B TMPOTOJIKEHUE
mejgoro roma. Ha puc. 2 mpuBedeHa cxema KIJIETNCUAPDI
Krte3nbust ¢ momjaaBKOBBIM yKa3aTejdeM. BpiTekalolias
M3 rj1a3 MJjajeHla BoJa MOoJHUMAaeT YPOBeHb BOJIbI B Gake,
U COOTBETCTBEHHO C 3TUM IOAHMMAETCSl IOIMJIABOK CO
IITOKOM, Ha KOTOPOM YKperuieHa ¢urypa BTOpPOro MJjia-
neHla ¢ ykaskoil. Ha cBoeobpazHoM 1mdepOaaTe
HaHECEeHO 12 KPUBBIX, COOTBETCTBYIOIIMX 12 Mecsiam.
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Puc. 1

Knencuapa Kre3anbus c 3yb64aTtbiM MexaHU3MOM.

HebGecHprit  m1o-
oyc Apxumena
(TpeTuii BeK OO Ha-
el 3pbl), Ha KO-
TOPOM MOXHO OBLIO
Ha0IoAaTh JBUXE-
Hue ComHia, JIyHbl
U U3BECTHBIX B Ty
Mmopy TIUIaHEeT, COJ-
HEYHbIE M JIYHHBIE
3aTMEHUsI, TPUBO-
IUJICST B JIBUXKEHUE
CMeluaJbHO CKOH-
CTPYUPOBAHHOM
Kiencungpoii. OTme-
TUM, MeXIy TMpo-
9uM, 49TO ApXH-
Melo TpugaBal M3-
00peTeHUI0  CBOETO
rioodyca BeChbMa
0OJIbIIOe 3HAYEHMUE.
K coxaneHuio, Ha-
MUCaHHAs WM KHU-

\

]

177

ra «O0 u3roros-

JICHUU HebecHOI

chepbl» He molaa Puc. 2

A0 Hac. Cxema knencugpsi Kreanbus
IMerponuii  Ap- C MoniaBKOBbIM yKa3aTesem.

outp (mmepBBIii BeK

H. 2.) B OOILIEAIINX

0 HAaC OTPBIBKAX «CaTupyKoHa» mucajl O TOM, YTO B
TPUKJIMHUU Ooraya TpuManabXWoHa CTOSIT 4Yachl M K
HUM TIpUCTaBJieH OCOOBIi Tpybauy, BO3BEUIAIOIINIA,
«CKOJIbKO MTHOBEHMH XWM3HU OH TMOTEPsUI».

B cpenmnue Beka 4acoBoe AeNI0 W CBsS3aHHAs C HUM
aBTOMaTMKa WHTEHCUMBHO pa3BUBaJMCh. Yachl HUCIMONb-
30BaJIUCh TJIABHBIM 0O0Opa3oM KaK OCHOBa JUISI TOCTPOE-
HUSL «4YJAOJEUCTBEHHOW» aBTOMAaTUKU, KOTOpas HOJKHA
ObLIa CBUIIETEJILCTBOBATh O BEJIMYUU TPOMBICTA OOXbeE-
ro WIM O BEJIMYMM M OoraTrcTBax Lapeil.

3HaMeHUTHI Oarmanckuit Kaaud [apyH anp Pammun
(meBsiTbil Bek) mnonapun Kapny Benukomy dvacel u3
aMacCKoil Mo30JI04eHHON OpoH3bl. Bpemsi B HuUX yka-
3bIBaJIOCh TaJEHUWEM Xele3HbIX uapukoB. OnHoBpe-
MEHHO B 4Yacax OTKpBIBaJIUCH 12 oOKollleueK, W3 HUX
BBIXOJUJIU BOOPYXEHHBbIE pBILAPU, YHUCIO KOTOPBIX
COOTBETCTBOBajO 4ucCiay ynapoB. [lokazaBmuchk Ha
KOPOTKOE€ MTHOBEHbE, pbILIAPU YAAJSIMCh U OKOUIKHU
3axJIONBIBAJIUCh [0 CJIEMYIONIETO dYaca.

CpiH T'apyHa anp Pammpa Obll obnagaTesieM 4acoB
B (opme nmepeBa. Ha 3070TBIX M cepeOpSIHHBIX BETBIX
5TOrO JepeBa CUACIU TNTULBI, CAENaHHbIe TOXEe U3 JIpa-
rolleHHbIX MeTajuioB. Korma mepeBo KOJBIXaloCh, NTH-
Ubl HayMHaAIM LIeOeTaTh.

Buzantmiickuit  ucropuk IIpokomuit (iecTtoil BekK
H. 3.) NpUBOAMUT omucaHue 4acoB B ropome laze (Ila
JlecTUHA). OT0 OBUJIO MOHYMEHTAJIbHOE COOpYXEHUE,
3aHMMaBlIee GONbLIYIO MJIOIIAAL B 1LIEHTpe ropoza’.

«Ha deTbipex KoJIOHKax MOKOWJIACh KpBIIIa, HaBEPXY
KOTOpO#l HaxoauJach rojoBa [opronbl — Muduyecko-
ro YyJOBWINA, BpallaBIIEro TJa3aMW TIPU KaxXIOM
6oe vacoB. CaMu Yachl HaXOAWJIWCh B TJIyOMHE MpO-
CTpaHCTBa, OTPAHUYEHHOTO KOJIOHHAMHW U MPaMOPHBIMU

* TpuknuHUil — obGeleHHBIIl CTON B IpeBHEM Pume,
KBaapaTHOW (OpMbI, OKPYXEHHBIA C TpeX CTOPOH
KylIeTKaMu JAJis BO3JIeXXaHUS BO BpeMs ebl.

OnucaHue CTapUHHBIX OAalleHHBIX YacOB 3aMMCTBO-
BaHo u3 ,Mcropun yacos". I'p. I'puropse u I'. Tlonos-
CKUH.
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0apbepaMu C HacaXEHHBIMU Ha HUX OCTPUSIMU, YTOOBI
B TIOMEIEHUWE HEe MOIJIM MpoOpaThbcsl JIIOOOIBITHBIE.
B mpocBeTe Mexmy KOJOHHaMU 3puTesb Bumesl 12 oko-
1Ie4yeK, MOCTENeHHO OCBellaBIIMXcs Hoyblo. [lom stumu
OKOIIeYKaMU PSIl ABEPOK, WM Ha OJHOW W3 HUX — Ta-
pswuit open. OTKpbIBajach ABEPb, U M3 HEe BBIXOAUI
JleTeHIapHbIil Tepoit [epaki, mMoOKa3bBawOIIUN CBOIO
IoObIYy, Opell OMNycKajJl Ha ero rojiopy BeHOK. [losB-
JISISICh TO W3 OJHOI, TO W3 Ipyroil aBepiisl, ['epaki ne-
MOHCTPUpPOBaJ CBOU TMOABWUIU, YKUCIOM JABEHAALATh, —
U TO KaXJOMy W3 3THX BBIXONOB 3pUTENb MOT OIpe-
NIEJUTh, KOTOPBIA 4Yacr.

Yacel B ['aze yka3bIBaJIu BpeMs U IOCPEACTBOM 0O0sl.
Hpyras c¢urypa I'epakia Oblla ycTaHOBJIEHAa Ha ILIO-
magKke ¢ KOJIOHKAaMU TOJA psnaMu ABEepoK u okoH. [la-
JuLei oH OWJ MO MeTHOMY TOHTYy Kaxaelil yac. C nByx
CTOPOH NEHTPAJTbHOU TIOMIAAKM TOMEIIAJUCh eIle IBe
MEHBIIUX IUIOLAJKM-4YacoBeHKU. Ha Hux Toxe ObUIM
pacrmojioxkeHbl HeOonpmme durypku Iepakia B pa3s-
JUYHBIX TMo3ax. Ero okpyxanau Ipyrue mnepcoHaxu
rpedeckoir Mudonornu. CaTupbl KOpPYMJIM 3abaBHEIE
poxunpl. Tpybau duamen xaxnbie 12 yacoB BO3Be-
mana 30pio.

Wctopuss cpeaHux BEKOB U300MIYyeT ONMCAHUSIMU
TaKOro pofa 4acoB CO CJIOXHOW aBTOMAaTUKOI.

I[IpumeuyatenbHO, 4YTO BCE 3TU TOJIOBOJIOMHBIE aBTO-
MaTU4YeCKue YCTPOMCTBA WMMETU B CBOEM OCHOBE KIIETI-
CUApPY, T. €. YCTPOMCTBO AJIs OTCYETa BPEMEHU IO CKO-
pOCTM WCTeYeHUs BOABI W3 cocymoB. st mpuBeneHUs
B JBMXEHUE OTAEJbHBIX MEXaHU3MOB B KJEINCHUIpax
MOI0OHOTO poja MCMOIb30BalaCh CWJia NaBIEHUS BO-
Ibl, HAKOIUISIBUIEWCS B DPa3JIMYHBIX COCYylax.

MHorne MexaHWKM W MaTeMaTUKM W B TOM YMHCIE
Tanuneii, HpioToH, BapunboH, Januun bepHymwiu
W Ip. peliasiv 3amady o dopme cocyma, KoTtopasi obec-
rneyurBaja Obl paBHOMEPHOCTb BBITEKAHUSI U3 HETO BOJBI.

Ha xoHKkypce, oOBSBIEHHOM (ppaHIy3cKoil AKame-
mueit Hayk B 1725 r., mpeMuio 3a paboTy o MpUHIIMIIAX
nevictBust  Kiencuapbl mosydun Janwwun bepHymiu,
OBIBIIMI, KaK M3BECTHO, WieHOM Poccuiickoit AkageMuun
Hayxk.

Ha cMeHy BOISIHBIM 4YacaM MPULIJIUA KOJIECHBIE YaCHI.
Haubonee spkoil wurocTpanueii aBTOMaTUKU, OCYIIe-
CTBJIEHHON Ha MpUHIMIIE KOJIECHBIX 4YacoB, ObUIM Oa-
meHHble 4Yacel CrpacOyprckoro cob6opa. IlocTpoiika
ux Hayvaiach B XIV Beke M ajauiach HECKOJbKO Je-
caTkoB JieT. K ycoBepIIeHCTBOBAaHWIO KOHCTPYKIIMU
5TUX 4YacoOB MpPHUBJIEKAJIUCh YYEHbIE TOTO BPEMEHU W,
B YacTHOcTH, MaremaTukK Jlasumommii (XVI Bek).

[lpuBoaMM KpaTKOe ONUCAaHME 3TUX YacoB.

Yacel cocTosiIM U3 <«BEYHOTO» KaJieHAaps, TJIaHe-
Tapusi no cucteme KomepHuka, mokasbiBajdu JBUXKEHUS
mraHetr, ¢asbl JYyHBI, 3aTMEHHE COJIHIIA, PaBHOIEH-
ctBusi. CHapyXu © BHYTPU MeXaHM3Ma HaXOIWJIUCh
mudepObIaThl, OTMEYAIOIIMEe 4Yachl C WX JNEJCHUSIMHU,
IHU, HENeJU, MOoJIOXeHue 3Be3n. BHyTpeHHUIT Ludep-
61aT, MMEBIIUII B OKPYXHOCTU 9 M, CIHYXUI IS yKa-
3aHUI Yyucia MecsileB U MMEH CBSITBIX, CBSI3aHHBIX C
naHHBIM nHeM. [lo 00e cTopoHBI MajieHbKOTO IUdepoda-
Ta ObUIM PacIoONOXEHBbl ABa KpbLiaThix reHus. Kaxnyio
YepTBEPTh 4Yaca TMPaBblii TEHUN OWJ 1O KOJOKOJY.
Torma HauMHanu AeWCTBOBATh YEThIpE aBTOMAaTa, CUM-
BOJIU3UPYIOIIME YEThIpE TEpUOAa YeIOBEYECKOM KM3HMU.
®urypa JlercTBa oTOuBana nepsyto, ¢urypa IOHoctn —
BTOpYIO, purypa Bosmyxamoctm — TpeTblo U (urypa
CrapocTU—MOCIeHIO 4YeTBepTh. Ilocie 3Toro BHICTY-
najia CMepTh, BO3BBIIIAMONIASACA Ha TbeAecTalie PsSaoM
co Crapoctbio. CMmepTh oTOMBasia MOJHbIe Yachl. Kpblia-
THIA TEHWI, pacIoOJOXEeHHBI cieBa OT Iudepbara,
MOBOPaYMBaJl TMECOYHbIE Yachl M COAEPXKUMOE HUX BBICHI-
najioch. B TosmeHBb TOCE NBEHAAIIATOTO ymapa BBIXO-

nuia TepKOBHAsl TMPOIECCUS, COCTOSIAasT W3 JBEHAl-
LlaTU afocTOJIOB, CKJOHSBUIUXCS HULl. OIHOBPEMEHHO
BOCCEIaBIIMI Ha JEeBOU OalllHe TMeTyX HadyMHaJl XJIO-
naTh KpBUIbSIMA U H3[0aBajl CBOE <«KykKa-peky». W3
o6yakoB Han umdbepOIaTOM TOKa3biBajach KOJIECHUIIA
¢ ¢urypkamu. OHM yKasbpiBaJu Ha OOros, 00O3HayaB-
WX THU HEIeu.

Kak BUOHO M3 3TOro omucaHusi, 4yachl CIYXWUIU IS
aBTOMATUYECKOTO BBITIOJHEHUSI CBOETO0 poOJa TEXHOJIO-
TMYECKOro Mpoliecca Mo 3aJaHHOW MporpaMme, TAe Bce
OTHEJIbHBIE 3JIEMEHTBI CTPOTO pPacCUMTaHBI U CKOOPIAWHU-
pOBaHbBI B MPOCTPAaHCTBE M BO BPEMEHU.

Best aTa «xuTpasi» aBTOMaTHKa KOJECHBIX 4acOB TMOKO-
Wiach Ha cienylolleM NpuHuumne naeiicteus. «Ha ro-
PU3OHTAJbHBI BaJl HaMaThiBajJlaCh [JWHHAs BepeBKa
¢ rupeit Ha koHue. [ups TsdHyna BepeBKY KHU3Y,
3acTaBiisia €€ pa3MaThiBaThCs M OT ITOTO Bpalmiaics
BaJl. BpamieHue Bana, 6Jaromapsi 1iejoil cucteme KoJjec,
repeaaBajioch OCHOBHOMY XpamoBOMY KoJiecy C 3y0-
llaMu, TOXOXWUMHU Ha 3yObsi nuibl. Jlast obecneyeHuUst
PaBHOMEPHOCTU [BUXEHUS XparmoBOTO KoJjieca, COeau-
HEHHOTO CO CTPEJKOW 4YacoB, CAYXHUJ CHEUUATbHBIA pe-
TYJASITOp — MeTajTMyecKuii Opyc, pacIioJIOKEHHBIN Ha
OCH XpamoBOTro Kojieca MapajjeJbHO €ro MOBEPXHOCTH.
K Meramnmuueckomy Opycy TpPUKpPENJISIIUCh [BE JIO-
MmaTku, oOpasymoliue Mexny coboil mpsmoit yroa. Ha
KOHIIBI Opyca HacaxXMBaJIUCh TSIKEJble YyTYHHbBIE IIaphl,
KOTOpBbIE MOTJU TEpPeMEeLaThCs.

B wMomuduuupoBaHHOM Buae OallleHHbIE KOJIECHBIE
yacel coxpaHuiuch 'y Hac. Yacel Ha Cmacckoii GamrHe,
KOTOpbIE ObUIM IOCTPOEHBI B Hayajle XV Beka U Mpo
KOTOpBIe JieTomucelr mucan: «Yacomepbe camMO3BaHHO,
CaMOABMXHO YKa3yeT BpeMsi, ylapsisg uacbl JHEBHbIE
U HOIIHBIE», paboTalOT, KaK M3BECTHO, IO CHX IOp 0e3
KakKux Obl TO HU ObUIO IepeboeB.

BonsiHble M KoJiecHBIE Yachl MPUHIUITUAIBHO MaJiO OT-
au4anuch Apyr ot apyra. CylllecTBEHHO OTJIMYaeT UX
JIUIIb HaJW4YMe B KOJIECHBIX Yacax peryisTopa.

B kxonme XV Beka MOSBASIOTCS NPYXWUHHBIE Yachl,
rie cuja TIXECTUM TIpy3a 3aMeHEHa YNpYyrou cuiioin
npyxuHbl. M HakoHenm, B XVII Beke BeJIukuii roj-
naHackuii ¢dusuk u marematuk X. ToitreHc (1629—
1695) 3aBepiraeT YacoBoe UCKYCCTBO TNPUMEHEHHEM
MasiTHUKa B KayecTBe M3MEPMTENsT BpeMeHH. IlaTeHT
Ha CBOE M300peTeHMe — Yachl C MasATHUKOM [IoiireHc
monyyun 16 wuwoHs 1657 r. ToiireHC He TOJBKO CO3aal
HOBYIO KOHCTPYKIIMIO YacoB, HO OOOCHOBaJI €€ Teope-
TUYECKU, pa3paboTaB MaTEMaTUYECKYI0 TEOPUIO MasiT-
HUKa (B TOM 4YuCIe U KOHUYECKOTO MasiTHUKA, IMPOTO-
TUIa COBPEMEHHOTO pEryjsTopa MapoBOil MAaIIWHBbI).

«/lo TroiireHca 4yachl OBUIM TPYObIMU, TOIOPHO WU
HayraJg TIOCTPOCHHBIMM MallMHaMu, Tocie [loiireHca
OHM CTajlM TOYHBIMM TNpPUOOpPaMM UM MEXaHU3MaMH,
OCHOBAaHHBIMM Ha BBIBOAX HAyKW U  CIyXalUlUMU
eil».

Hano orMeruth, YTO BO3HUKIIAS B CBSI3U C BOIPOCOM
00 yCcOBepIlIeHCTBOBAaHMM 4YacoB M paszpaboTaHHast [toii-
TeHCOM Teopusi (PU3MIECKOTO MasTHUKA SIBJISETCS WUC-
TOPUYECKU TEPBOM pa3pelieHHOW 3agavyeil AUMHaAMUKU

° MaATHUK — TBEpHOE TeJo, coBeplialollee Mo Jeid-

CTBMEM COOCTBEHHOTO Beca KoJieGaHUsI BOKPYT TOPM30H-
TaJbHOU OCHU, HE MPOXOASIIEN Yepe3 ero LUEHTP TAXKECTH.

MasgTHUK o00JagaeT CBOWCTBOM IIpU  HEOOJBIIUX
pa3zMaxax COXPaHSTb IOCTOSIHHBIM IEepUOja KoJieOaHMit
(BpeMsi, B TedyeHHE KOTOPOTO MAasSTHUK IEPEXOAUT U3
OIHOTO KpaiiHero MoJOXEeHUS! B APYroe W BO3BPAIIAETCS
o6patHo). bimaromapst 3ToMy CBOWMCTBY OH IIHUPOKO MPH-
MEHSIETCSI B TEXHMUKE [JIsl PEeryJiupoBaHUs ABUXKEHUS,
M B YaCTHOCTH B dacax.
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cucTeMbl. MBI MOMYEPKUBAEM 3TO MOTOMY, YTO B COBpe-
MEHHOW TeXHUKE MpoOJIeMbl AMHAMUKHU CHUCTEM 3aHU-
MawT IEeHTpPaJbHOE MECTO.

Pa6oTthl TloiireHca MO KOHCTPYMPOBAHMIO MEPBBIX
YacoB C MAasiITHUKOM OBIIM BBI3BaHBI, B YaCTHOCTH, TO-
TPEOHOCThIO B TOYHOM HM3MEPEHUU BPEMEHU MPU acTpo-
HOMUYECKUX HAaOJIIONEeHUSIX.

OTMETUM, 4YTO YacOBBbIE MEXaHU3MBbl TIPUMEHSIIIUCH
B AaCTPOHOMHUM HE€ TOJbKO [IJSI HU3MEPEHUs] BPEMEHU.
BaxHoe mpuMeHeHUE HAIJIM 3TU MEXaHW3MBI IJISI Ta-
KOTro TmepeMelleHUus TpyObl TejecKorna, KOTOpoe T03-
BOJISUIO OBl yIepXUBaTh HENPEPHIBHO B TIOJIE 3PEHUS
n300paxeHue HaOJIOJAeMOTo CBETUJIA.

OnHAaKO HEJIEerKo ObUIO JOOUTHCA HEOOXOMUMOI TOY-
HOCTU U PaBHOMEPHOCTHM XOIa 4YacOBOIO MeXaHHU3Ma,
KOTOPBIN Bpamiag Obl ()pr6y TeJIeCKOTa OKOJIO TOJsIp-
HOIl OCM B3KBaTopuajia BCJlel 3a CYyTOYHBIM Nepemelle-
HUEM CBETUJIa OTHOCHUTEJIBHO TOPU3OHTA.

[Ans perynupoBaHUs XoOJa 3TOr0 YacoBOIO MeXa-
HU3Ma aHIIMACKUI ecTecTBoucmbiTaTesb P.I'yk (1635—
1703), Bocmonab3oBaBiuMCch uaeeir X. IlolireHca, mpu-
MEHUJI PETYJISITOP CKOPOCTH. DTO OBLT KOHUYECKUU MasiT-
HUK, IJIMHA KOTOPOTO MOTJa M3MEHSTHCS B COOTBET-
CTBUM C TpebOOBaHWSIMU TIpollecca.

OpHako momnbiTka ['yka Tak M ocTasach TOIMBITKOMN.
Tonbko uyepe3 150 neT BbIAOLIEMYCSI  HEMELIKOMY
dusuky W. Dpaynrodepy (1787—1826) ymanoch pe-
LWIHATh 3TOT BOMPOC B TEXHUYECKM MpuemieMoin ¢opme
MpU TOCTpOiiKe Teyieckomna s yHuBepcurera B KOpbe-
Be — Jlepnte (temeppr Tapty). YacoBoit MexaHU3M,
MMOJIyYalonnuii JBUXEHUE OT MaJalolllero rpy3a W yrnpas-
JISIEMBI  PETYJNSITOPOM, TMPUBOAMI B JABUXEHHE Yep-
BSIYHBIA BUHT, KOTOPBIM OBbUI CLEIJIEH ¢ 3yOllaMu Bpa-
LIAOUIerocsl Kpyra, CBSI3aHHOTO C TEJIEeCKOMOM.

Ho Bce xxe dPpayHrodep He cMOr 10O0UThCS Tpebyemoit
TOYHOCTM U PAaBHOMEPHOCTU NBUXEHUS. OTy 3amady
peluIu BblAAIOIIMICS aHIIMACKUIA acTpoHoM JIXX. Biipu
(1801—1892). Ha ocHOBe TeopeTMYECKOTO aHalu3a
OIUHAMHUKU PEryasiTopa OH OCYLIECTBWJI YIOBJIETBOPSIB-
mrylo TpeOOBaHUSIM CHCTEMY aBTOMAaTHMYECKOTO pPEryiu-
poBaHus.

HabGnonatenp Mor Temnepb MNPOAOKMTEIbHOE BpeMsi
BECTU CBOM HAOJIONEHUS W MU3MEpPEHUsI, B TO BpeMs KakK
TpyOa 6e3 ero yvyacTusi TOYHO cliefoBaja 3a CYTOUHBIM
TepeMellieHueM  KMCCIIeTyeMOTO CcBETWIIA.

OTMeTMM, YTO WCCJIeNOBaHUE aBTOMATUYECKOTO pe-
ryjasitopa, BblmojdHeHHoe Jiipu (1840—1851), sBaseT-
Ccs ONHWM U3 TIEPBBIX WCCIENOBaHUIN, TOCBSIIEHHBIX
BaXHEUIIEMY BOIPOCY COBPEMEHHOW HayKuM — aBTOMa-
TUKA — JAWHAMHUKE PETYJINPYEMBIX CHUCTEM.

B XVIII Beke pa3BuTHEe MOpeIUIaBaHUSI TIPEIbsi-
BUJIO OcoOble TpeboBaHMS K TEXHUKE YacOBOIO Jea.
JlocTukeHre TOYHOCTM XOJa 4YacoB OBLIO IEHTPaJbHOU
TEXHUYECKON TMPOOJIEMO 3TOr0 BPEMEHMU.

Perynsitop xoma 4YacoB — OanaHC He JaBaji elle
MOJIHOTO pelleHMs 3amadd. Heobxommmo OBUIO HaWTH
Crnoco0 peryjaupoBaTh XOJ 4acoB B 3aBUCUMOCTH OT TEM-

 DKBaTOpUANOM Ha3bIBAIOT TAKYI0 YCTAHOBKY, KO-

TOpasi TO3BOJISET TEJEeCKOMy BpallaTbCs BOKPYT ABYX
B3aMMHO TEPNEeHAUKYISIPHBIX oceit. OmHa U3 oceit
OpPUEHTHpPOBaHA TapajjieibHO OCH BpallleHUs 3eMHOTO
mapa (moJjisipHasi 0OCb), BTOpasi—IapajjelbHO IUI0-
CKOCTU 3KBaTopa (OChb CKJIOHEHHUIR).

BamaHc — MasgTHUK B KapMaHHBIX 4Yacax — KO-
Jleco, coBeplaioiee KojebGaHUs BOKpyr ocu. B omHy
CTOPOHY OaJlaHC TOJIKaeT 3aBOAHAasl MpPYXUHA 4Yacos,
B 00OpaTHYI — BOJIOCOK — CIMpajbHas TPYXUHKA,
CBsI3aHHAasi OJHUM KOHLIOM C KOPIyCOM MeXaHu3Ma ya-
COB, IPYIrMM — C GaJaHCOM.

nmepatypHbeiX BaussHUil. OKa3aloch, 4TO 3TU TOCJEIHUE
CUJIPHO CHUXAIOT TOYHOCTh XOJa YacoB.

B 1714 1. aHrIMiCKUWA apJIaMeHT Ha3HAYMJI IIPEMUIO
B 200 000 3010ThIX pyOJieit 3a crioco® ompenaeaeHusl q0-
ToThl Ha TIeCTUHenedbHOM peiice B Becr-Muouio
C TOYHOCTBIO [0 TOJOBUHBI Tpajayca. BDTO 03Hayalo,
YTO Yachl, IPU TOMOIIA KOTOPBIX MPOU3BOAMIOCH OI-
peleneHue OOJTOThl, AOJKHBI ObUIM UTTU C TOYHOCTBIO-
mo 2 muHyT 3a 6 Hemenb. Ilpemuro moayumn B 1728 T,
aHrauiickuit mexanuk JIx. Tappucon (1693—1776),
KOTOpBI M300pes CrnelualbHbIi pEeryasaTop, Iaroliui
BO3MOXHOCTb CJeJlaTh XOJ YacOoB HE3aBUCUMBIM OT
BIWSIHUSI TEeMIIepaTyphl.

[eno B TOM, YTO MpPU MOBBILIEHUU TEMIMEpaTypbl KoJie-
co OanaHca paclIMpsJioch, KojJeOaHUsI ero CTAaHOBUJIMCH
MemJIeHHee M 4Yachbl OoTcTaBalu. YTOOBI YyCTpaHUTb 3TO
oTcraBaHue, [appucoH BBel B MexaHU3M OajlaHca dYa-
COB MPOCTOE YCTPOUCTBO — MJIACTUHKY, COCTOSIIYIO U3
NIBYX CJIOXEHHBIX BMECTE IIOJIOCOK; OIHA W3 HHUX U3
cranu, apyras u3 mMenu. [lnacTMHKa OXHUM KOHIIOM
CBOMM yTNHpaeTcss B NpyXuHy. [Ipu MOBBILIEHUU TeM-
nepaTypsl MjacTMHKa u3rubaercsi, Tak KakK MeOb pac-
mupsieTcsl OoJsible, 4eM cTajib. Touka, rie TIacTUHKA
ynupaercs B TMpPYXHMHY OajaHca, cjerka TmepenBu-
raercs, W TIpyXWHaA TPAKTUUYECKU YKOpPAYMBAETCS..
B cBfI3M ¢ 3TUM ABUXEHHUE YCKODPSETCS, W BIUSHUE
TeMIlepaTypbl Ha KoJjieco 0OajaHca, KaK TOBOPST, KOM-
MeHCcUupyeTcs.

W3o06perennblii [appricoHOM MmpUOOp 3aHMMAaET OCO-
0oe MEecCTo B MCTOPMM TEXHUKHU, TaK KaK MPEACTaBIseT
co00il TPUHIUMUATLHO HOBOE (VI TOTO BPEMEHM)
TEXHUYECKOE YCTPOMCTBO.

Peub uzmer o co3maHWM TaKOTO YCTPOIMCTBAa, KOTOpOE
crnocoOHO ObLIO0 camMo Mo cebe, 0e3 HEemocpeACTBEHHOTO
y4acTHsl 4eJIoOBeKa YJIaBIWBAaTh HUYTOXHBIE W3MEHEHUS
BHEIIHUX (u3ndeckux (HakTopoB (ONMpeAensiionmx Io-
BeleHNE YCTPOWCTBA), B JAHHOM CiIydae TeMIIepaTyphl,
U B COOTBETCTBUM C STUMHU M3MEHEHUSIMU YMPaBISATh
9TUM YCTPOMCTBOM, B YAacCTHOCTU TOAAEPXUBATH CKO-
pocThb XOAa Ha 3aJaHHOM YPOBHE TOYHOCTH.

MpbI TIpuBeIN HECKOJbKO (PAaKTOB, WILTIOCTPUPYIOIIAX
pa3BUTUE aBTOMATUYECKUX YCTPOWCTB MPUMEHUTEIbHO
K UCTOPUU YacOB.

WcTopusa n000ii MallMHBI MpPeACTaBiIsieT cO00M B TO
Xe BpEeMS HUCTOPUI0 aBTOMAaTUYECKUX YCTPOUCTB, KO-
TOpble€ pPa3BUBAJIUCh MapajlyieiIbHO B CBSI3U C 3BOJIO-
uveil camMoil MalIMHBI W CIYXWIN IesIM aBTOMaThye-
CKOTO KOHTpOJISI, yMNpaBjieHUs, peryJiupoBaHus, 3a-
IIUTHl B TIpOIleCcCE€ €€ OSKCIUIoATAlluu.

[MapannenbHo ¢ pa3BUTMEM aBTOMAaTUYECKMX YCTPOWi-
CTB, WHOTIA oOmepexass TEeXHUKy, WHOTAA, Hao0opoT,
He yclieBas yIOBJIEeTBOPSITh TpeOOBaHMUSAM OypHO pacTy-
el TeXHUKH, 110 Pa3BUTHE HAYYHBIX AUCIUIUIAH, CO-
CTaBUBLIMX 3aTeM 0a3y HayKu — aBTOMaTUKU. Mbl umeeM
B BUAY pa3BUTHE TEOPUU ABTOMATHYECKOTO PETYIUPO-
BaHUs, TEOPUM peJie, TEOPUU CIENSIIUX CUCTEM, TeO-
pUU aBTOMATUYECKOUW 3aIlUTHI, TEOPUU TeICU3IMEpPEHUS,
TEOpUM TeJeyNnpaBjieHUs U T. A.

B nmanbHelinieM M310XeHUM, OMUCHIBAs OCHOBHBIE BU-
Ibl amnmnapaTypbl aBTOMaTUKM U TeJIE€MEXaHUKMU, MBI MO-
MMyTHO OyoeM cooOIIaTh OCHOBHBIE JHaHHBIE M3 MCTOPUM
3TOM ammapaTyphbl.

8uU0bl
ycmpoicme

OcHoeHble
aA6MOMAMU1ECKUX

C pasBUTHEM TEXHUKHU CTaJu pas3jiunvaThb YCTPOWCTBA,
3aMEHSIIOLIME YMCTO MYCKYJIbHYIO pabOTy pYKHU, HOTH,
MajblieB 4YejloBeKa, OT YCTPOWCTB, TpPU IOCPEICTBE
KOTOPBIX MOXHO B psiie MPOCTEHIINX CyyaeB 3aMEHUTH
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paboTy ammaparta BbICIIeid HEPBHOU AEATEIbHOCTU 4eOo-
Beka. Paznmmume wmexmy 3TUMU ABYMSI BUIAMU  TeX-
HUYECKUX YCTPOUCTB, COOTBETCTBYIOUIMX JABYM BHIaM
TIPOU3BOJCTBEHHBIX OTepaluii, CTaHOBUJIOCH Bce 00-
jee M 0Oojee SIBCTBEHHBIM.

W neiicTBUTENBHO, €CTh CYIIECTBEHHAsT pa3HUIlA MEX-
Iy TakKUMU ONepauusiMU, KaK MOJHSITh, MOJOXUTh, Me-
pPENBUHYThH, TEPEHECTU, PACKOJIOTh, PACHUJIUTh, pas3pe-
3aTh, BBICBEPJIUTb, OOTOUUTh, Hape3aThb pe3bdy U T. 1.,
W TaKUMU OlepalmusMu, KakK COCUYUTaTh, W3MEpPUTh,
MPOBEPUTh KayecTBO, NPEANYNpPeAUuTbh HENPaBUIbHOE
BKJIIOUEHWE MeEXaHW3Ma, pEeryJupoBaTh XOA MallWHbI
B CBSI3U C H3MEHSIOLIMMUCS YCJIOBUSIMU €€ DPabOTHI.

TexHnuueckue cpencrTBa JJIs BBITIOJHEHUS TEPBOU
TPYIMBl OMEPALU—3TO MHCTPYMEHThI, MalUlUHBI-ABUTA-
TeJI, MAaIIUHBI-Opyausi. TeXHW4YecKue CpeacTBa s
BBIMIOJIHEHUS BTOPOM TPyNNbl Oonepauuii — 3TO U3MEpPU-
TeJbHbIE TIPUOOPHI, PETYJISTOPHI, pee.

O06e rpymnIbl YCTpPONCTB HEOOXOAWMMBI sl TOCTPOe-
HUs aBTOMaTUYECKMX MAaIllWH W CUCTeM MamuH. Pa3zBu-
THE MalIWH-ABUTaTeNlell 1 MallMH-OPYIUH LUIO MO MYyTH
OCHAIIIEHUS] WX PA3JIMIHOTIO POja M3MEPUTEITbHBIMU TIPU-
OopaMu, peryasiTopaMu, peJjie, KOTOpble oOecrneyrBain
Obl OOJBIIYIO TMPOW3BOAMTEIHLHOCTH MAIUHBI, 0€3-
OMacHOCTb €€ 3KCIUIoaTallMM, YIOOCTBO YIMpaBJIEHMUS.

AHanU3Mpysd XOI pa3BUTHUSI TEXHUKU, MBI MOXEM
3aMETUTh CJIENYIOUIyl0 3aKoHOMepHocTh. CHayana mo-
CIIeIOBATEIbHOCTh TIPUEMOB U OTiepaluii, HeoOXxommMast
JUISL  BBITIOJIHEHUSI TOTO WJIM WHOTO TEXHOJIOTUYECKOTO
mpoiiecca, obecreynuBasach CcaMUM  YeJIOBEKOM, He-
MPEePBIBHO YYacCTBOBABIIMM B M3TOTOBJIEHUU M3[EIUS.
3areM 4eOBEK TIOCTETIEHHO TepeKJIanblBal 3Ty 00s-
3aHHOCTb Ha CIMelUalbHblE MEXaHW3MBbl, ClelHaIbHbIe
YCTPOWCTBAa, KOTOpPbie MBI HA30BEM YIPABUTEISIMU.

DU ynpaBUTEIU MOTYT ObITh IBYX BUIOB. OOHU yIIpaB-
JISII0T TIPOLIECCOM IO XKECTKOU, paHee pa3paboTaHHOM
YCTaHOBJICHHOW MporpaMMe M He 00JajaloT CIoco0-
HOCTBIO MEHSITh KOJIMYECTBEHHBIE WJIM KayeCTBEHHbIE
XapaKTepPUCTUKM TpOLlecca B CBSI3M C M3MEHEHUEM ycC-
JIOBUII TIpou3BoacTBa. Jlpyrue o06yamaioT criocoOHOCThIO
YUYUTHIBaTh IO XOJYy TMpoOliecca BJIUSHUS Ppa3IUYHbIX
Gu3mIecKkuXx M XUMUYECKMX (HaKTOPOB M COOTBETCTBEH-
HO U3MEHSITh KOJMYECTBEHHYIO WJIM KayeCTBEHHYIO CTO-
pOHY 3TOro TIpoliecca.

IlpuBenem mnpuMep ymnpaBuUTeds TMEPBOro BUIA.

Bbiie MbI ymoMuHaimu 0 HaOOpPHBIX aBTOMATUUYECKMX
mamuHax. [locMoTpuM, Kak paboTaeT OZHa U3 COBpe-
MEHHBIX Ha0OPHBIX MAIIMH aBTOMATUYECKOTO NeHCTBUS —
JIMHOTUII, KOTOpasi HaOMpaeT M OTJIMBAET Liejible CTPOY-
ku (puc. 3).

HabGop coBepimiaeTrcss mpud IIOMOINM KJIaBUATYpHI,
HallOMUHAWPIIEH TUIIyHylo MamuHKy. CTpOKM cocTaB-
JISIIOTCS M3 MaTpull — (opM i  OTJAMBKM OYKBBHI.
Marpuibl HaxomsTcsl B YacTHM MaIlMHBI, Ha3bIBaeMOU
MarasyHoM, KaxJasi B COOTBETCTBYIOILEM KaHaJje.
Yucino KaHAJOB CTPOTO COOTBETCTBYET YHUCIY KJla-
puueit. [lpy HaxuMme Ha KJaBUIIM MaTpULIbl B 3aJaH-
HOU TOCJIENOBATEIbHOCTH COOMpPAIOTCS B MeXaHHWYe-
ckoii Bepctarke. Kak ToJabKO CcTpoka HaOpaHa, CHUT-
HaJbHBIA 3BOHOK U3Bemaer 00 3ToOM HabopIIuKa.
HuxHsasa xapeTrka, cHaGXeHHasi AByMsI MEXaHUYECKUMU
maabllaMU, BBIHUMAeT CTPOKY W3 BEPCTATKU M Tepe-
BOIUT €€ B TOJIOBKY MEPBOTO 3jieBaTopa. OTOT MOCHEN-
HUI TTOJaeT ee K OTJIMBHOMY ammapary, rjae U3 creiuaib-
HOTO cTjlaBa OTJMBaeTcs LeibHas cTtpoka. [locime or-
JIMBKU OCBOOOIUMBINMECS MATPUIIBI TIEpefaloTcs TMpu
TMOMOIIIM BEpXHEW KapeTKHW BTOPOMY 3JieBaTopy, a oOT-
Tyga— K pa30opHOMY ammapary, OTKylda MaTpUIbl Ha-
MpaBisIIOTCS KaXJasi Ha CBOE MECTO B COOTBETCTBYIOILIME
KaHanbl Mara3uHa. TakuMm o6pa3om, Tocie Habopa
CTPOKHM, KOTOpasi BBICTYKMBaeTCs HaOOPIIMKOM MO Kia-

Puc. 3.
JInHoTN — aBTOMaTn4Yeckas Ha6opHas1 MalunHa.

BMIlIAM, BC€ MajJbHEWIME OMNMepaluu CIOXHOIO TEXHO-
JIOTMYECKOr0 TMPOoILecca COBEPIIAIOTCS HENMpephiBHO 6e3
MpsSIMOTO y4yacTus 4esoBeka.

Ponbs ympaBuTenss BceMM MHOTOYMCICHHBIMM —Me-
XaHM3MaMUW JIMHOTMIIA BBIMOJHSIOT JAECSATb DKCLEH-
TpUKOB (KyJauykoB)®, CUASIIMX HA OIHOM Basly, KOTOPBIii
MPUBOIUTCS B IBUXEHUE HEOOJBLIUM 3JIEKTPOMOTOPOM.
TlepBBlii 9KCIEHTPUK YIpaBIisieT ABUXEHUEM TMEPBOTo-
aJeBaToOpa, BTOPOU CIYKHMT ISl YIPaBJACHHUs JBIXe-
HUEM OTIMBHOTO KoJjeca . TpeTuil W 4eTBepTHIil ympaB-
JISIIOT BMXKEHMEM MeXaHM3Ma, BBIKJIIOYAIOLIEro CTPOKY
nepen OTAUBKOW. [ISThINE ympaBiseT OBUXKEHUEM BTO-
poro aneBaTopa. IllecToii — coobiiaeT ABUXEHUE MOPII-
HI0O Hacoca KOTJa — MPU TOMOIIM 3TOTO JABUXEHUS
pacriaBieHHBIM MeTala BOpbI3TUBaeTcs B  (DOPMBIL.
CenpMoil  3KCLIEHTPUK HATIPABISIET IBMXEHHE KOTia
BHepe] Mepei OTJIMBKOW M Hazaa Tocje OTJIMBKHU.
BocbMoli — ympaBisieT TMOCTYyNaTeJIbHBIM ABWKEHUEM
OTJIMBHOTO KoJieca.

OTMeTUM MHTepecHylo mnoapobHocTh. Korma mocie
OTJIMBKU OTJMBHOE KOJIECO OTXOAUT Haszal, IoMellalo-

DKCUEHTPUK — IUCK, HacCaXeHHBbI Ha Baj Tak,
YTO LIEHTpP €ro CMellleH OTHOCUTEIbHO Baja. Tak e Kak
KPUBOIIUI, 3KCUEHTPUK MPUMEHSIOT, 4YTOOBI TMpeBpa-
TUTh BpalllaTeJbHOE ABMXEHHE Bajla B IOCTYNaTelb-
HOe ABMXKEHME MOJ3YHa.

’ OTIMBHOE KOJNECO UMeeT OTIMBHbIe (POPMBI, BCTaB-
JIEHHBbIEe B OTBepcTUsl KoJsieca. C3aaM OTIMBHOTO KoJieca
MoMeuaeTcsl KOTeJl C paclUlaBJIeHHbIM TUIOTPadCKUM;
METaJJIoM.
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muiicss c3au Kojieca HOX Cpe3aeT WM3JIUIIEK MeTasia
C OTJIUTOM CTPOKM M IMPUAAET CTPOKE, KakK TOBOPAT
moJurpaduCcThl, TOYHBIA POCT.

JleBSaThIii U OecAThIi 3KCLEHTPUKU YMPABISIOT IBU-
KEHUSIMU COOTBETCTBEHHO HUXXHEW U BepXHEUl TpaHC-
MOPTHOI KapeTok (0OHAa M3 HUX TepefaeT CTPOKY B
TOJIOBKY TIEpBOTO »3JieBaTopa, Apyrass — Ha paMmy BTO-
poro aJjieBaTopa).

AHaJIOTUYHBIE paclpenesuTeIbHbBIe BaJibl C KyJay-
KaMu YHOpaBJSOT [BUXEHUEM MHOTOYUCIEHHBIX Me-
XaHW3MOB B METAJJIOpEXYyIleM aBToMare, B paboTe
KOTOPOTrO MMeeTCsl TOJIbKO OIHa py4yHas orneparus,
a VUMEHHO — 3ampaBKa B WIMWHIEIb aBTOMaTa MeTay-
JINYECKOTO TpYyTKa.

Takoro poma ympaBUTEIM HE MOIYT M3MEHUTh pas3
YCTAHOBJIEHHOTO pexXwuMma paboThl  UCTOJTHUTEIbHBIX
ycTpoiicTB. JIJasi TOro 4roObl 3TO caejaaTh, HEOOXOAUMO
U3MEHUTHh (HOpPMY KyJIauKOB Ha paclpeaeuTeIbHOM
Bajly, T. €. 3aMEHUTb OJHU KYyJIayku OPYTUMHU.

[MpumepoMm yrpaBuUTENs] OPYroro BUAA CIYXUT aBTO-
MAaTUYECKUIA PETryasTOp MNapoBOW MalIMHBI — OOHO W3
CTapeWImuX U OCHOBHBIX CpPEICTB aBTOMATHUKMU.

B aBTOMaTmueckoM perynasTope OTpaXeHbl Haubosee
ob1IMe CBOKMCTBa aBTOMATHYECKOTO ycTpoiictBa. Boc-
MIpUHUMAasT U3MEHEHUs MapaMeTpoB , BIUSIONIUX Ha XOI
JaHHOTO Tpollecca, aBTOMaTUYECKUI DPEryasTop CIEIUT
3a T€M, YTOOBI 3TOT MPOIECC HE OTKJIOHSIJICS OT yCTaHOB-
JIEHHBIX [JISI HEro TeXHUYECKUX YCJIOBUIl.

Ha puc. 4 mpuBeneHa cxema aBTOMAaTUYECKOTO peETy-
JIAITOpa 4Yuciia 00OpOTOB MapoBoil MamuHbl. HaszHa-
YeHWE 3TOTO peryjsiTopa — MOAepXUBaTh Ha 3aJaH-
HOM YpOBHE YMCI0 OOOpPOTOB MalLIMHBI, HECMOTPS Ha
W3MEHEHUs] Harpy3Ku.

Perynasitop cocrtour:

U3 YyBCTBUTEJIBHOIO 3jieMeHTa / (B JaHHOM cllyyae —
LIEHTPOOEXHBIE MasTHUK, pearupylollui Ha u3Me-
HEHHUsl 4uciia o0OpPOTOB MAILMHBI);

HUCIIOJTHUTENBHOTO YCTPOWCTBa (B JaHHOM ciydyae
cepBoMOTOp 4, COENMHEHHBIH pbIYaXHOW Iepenadeit
5, ¢ 3aclloOHKOW 6, M3MEHSIOIIE MPUTOK 3SHEPTUU B
MallMHy, B JAaHHOM cjyyae mapa);

MPOMEXYTOYHOTO YCTPOMCTBAa, COEIMHSIOUIETO YYyB-
CTBUTEJIbHBIN 3JEMEHT C MCIOJHUTEIbHBIM YCTPOWCTBOM
(B maHHOM cllyyae pbluyar 2, COEAMHEHHBIM C 30J0T-
HUKOM 3):

KpoMme Toro, Mbl BUIUM Ha CXeMe €lle OIHO yCTpPOWi-
CTBO, KOTOpOE€ SIBJSIETCS YIPYroili OoOpaTHOM CBSI3bIO;
0 Ha3HAaYeHUM OTOro YCTpoiicTBa OyneT cKa3aHO NpU
OMUCAaHUM JEUCTBUS peTyasiTopa.

IlepexomuM K omuMcaHUIO pabOTHl peryasTopa.

ITonoxeHue, 3acMKCUPOBAHHOE Ha CXeMe, COOTBET-
CTBYET CJIy4yal, KOTJa YHUCIO OOOpOTOB Baja MAallWHbI
pPaBHO 3aJlaHHOMY.

30JI0THUK 3aKpbhIBaeT [IOCTYIl pabouyeid KUIKOCTHU
B CEPBOMOTOp, W TOPIIEHb MOCJIEIHETO OCTAaeTCsl HEeToJ-
BUXKHBIM.

I[Mpu yBenmuyeHWM 4yucia OOOPOTOB MAIIWHBI IAPHI
LIEHTPOOEXXHOrO0  MasgTHUKA TONBIMAIOTCS KBEPXY U
YBIIEKAIOT 3a cO0OU phlyar 2; KOTOPHI, MOBOPAYMBAsICH
B TOYKE OMOpbl A, MOJHUMAET 30JI0THUK KBepxy. [lepeme-
IIEHNE 30JIOTHUKA OTKPBIBAET IOCTYI paboueil XUIKO-
CTM B HUXHIOIO 4YacTb cepBOMOTOpa (M3 BEpXHEU yacTu
CEepBOMOTOpPA XUIKOCTh,, KaK MOKa3aHO CTpeJKaMu Ha

" TlapamMeTp — OT TpPEYECKOro «apaMeTpeo» — W3-
MepsITh, COIMOCTABJISATH C 4YeM JMOO — TO, 4YTO TIOM-
JIEXXUT WM3MEPEHUIO, COTOCTaBJIECHUIO.

cxeme, MepeTeKaeT
B 06ak). B pe3synb-
TaTe TMOpLIEHb cep-
BOMOTOpa TIO/IbI-
MaeTcsi KBEpXy WU
CBSI3aHHAasT C HUM
3acjloHKa omnyc-
KaeTcs, yMEHbIIas
TeM caMbIM JOCTYH
rnmapa B MalluHY.

ITogbeM mnopIIHS
cepBOMOTOpa  BBI-
3bIBAET neicreue
ynpyroit oOpaTtHoi
CBSI3U, a HWMEHHO
repeMelleHue Tmop-
IIHS KaTapakTa 7 1
COOTBETCTBEHHO  C

L

STUM CXaTue Tpy-
XUHBI 8, B pe3ynb- - flodava _E &
TaTe 4Yero  phiyar napa § naumy

OInycKaeT 30J10T-

HUK. PaCHPﬂMﬂe— Puc. 4

HME CXaToll Tmpy- Cxema eHTpoGexHOro

KMHBl TIPUBOAUT K
MepeTeKaHuIo XUI-
KOCTH B KaTa-
pakT M OMYCKaHUIO TOYKU A. 30JIOTHUK OTSITH TepeMe-
maeTcsi KBEpXy, OIMSITh MOJHUMAETCS KBEpPXY TOPIIEeHb
CEepBOMOTOpAa ¥ OIYCKaeT 3acJIOHKY.

Tak mpomoikaeTcsi 1O Tex IOp, MOKa YUCIO 000-
pOTOB CTaHET PaBHbIM 3aJaHHOMY.

Takum oOpa3oM, aeiicTBUE yNIpyroir oOpaTHO CBSI3U
Ha 30JJ0THUK 3aKaHYMBaeTCs HE HEMEIJIEHHO Mociie mep-
BOHavyaJIbHOW MEpPecTaHOBKM 3aCJIOHKM, a Yepe3 oIpe-
JEJ€HHBII TMPOMEXYTOK BpPEMEHHU.

B paccMoTpeHHOM ciydyae Mbl HaOJlOgaeM aBTOMATH-
YecKoe YCTPOMCTBO, [HEWCTByIOIIEe TIO 3aMKHYTOMY
LUKITY.

M3MeHeHue 4yucia oOpOTOB BieueT 3a cO0Oi mepeme-
meHre MyGdThl, CBSI3aHHOW C IIapaMW peTyJsTopa.
Ilepemelienue MydTbl NPUBOAUT K TMEpPEeCcTaHOBKE 30-
JIOTHUKA, YTO BBI3BIBAET U3MEHEHME TTOJOXEHUS TMOpPII-
HSl CEpBOMOTOpA, a CJeJOBaTEeJIbHO, U 3aCIOHKM, pery-
JIUpYIOIIE OOCTyn mapa B MamuHy. M3MmeHeHuwe mpu-
TOKa Tapa B MalllMHy MPUBOAUT K YBEJIUYEHUIO WU
YMEHbIIIEHNI0 4Yucia oboporoB u T. n. W Tak Bozneit-
CTBME Ha MpOLIECC MPOMCXOAUT HEMPEPHIBHO MO HEKO-
TOPOMY 3aMKHYTOMY WMKIY.

Takoii TMN BO3MEWCTBUS Ha TIPOILIECC HA3BIBAIOT aB-
TOMaTUYECKUM PETyJUpPOBaHUEM.

CymecTByeT TakXe M Jpyroil Tum BO3JEWCTBUS,
COBepIIAILIUICS MO pa3oMKHYTOMY LMKIYy. OH xapak-
Tepu3yeTcsi TeM, YTO WCIOJTHUTEJIbHOE YCTPOICTBO
CIMOCOOHO JIMIIb BOCHPUHUMATh MMITYJbCHl OT YYB-
CTBUTEJIGHOTO» 3JIEMEHTa, HO HE OKa3blBaeT HUKAKOTO
00paTHOTO BJIMSIHUSI Ha Hero. B aToM Tume BO3AeWCTBUS
HET JIBYCTOPOHHEW B3aUMHOUW CBSI3U UYBCTBUTEIBHOTO U
HUCTIOJTHUTEJIbHOTO 3JIEMEHTOB.

Paznuuator HECKOJIbKO PA3HOBUIHOCTENW TaKOTO pona
BO3MEMCTBUS Ha mpolecc (MO0 pa3oMKHYTOMY IIMKIY),
Kak-TO: aBTOMAaTWyeckoe YyIpaBlieHWe, aBTOMaTHde-
CKMU KOHTpPOJIb.

BBonmsi cooTBeTcTByOIIME W3MEHEHUS B TIPUBEACH-
HYIO CXEMY, MOXHO TMOJYYUTh CXEMY aBTOMAaTUYECKOTO
yIIpaBJICeHUsI WM aBTOMaTUYECKOTO KOHTPOJIS.

perynsartopa xoga MalLlUUHbI.

(IIpodoascenue 6 caedyroujem Homepe.)




BB KPUTHKA K
' BUBJIHOTPADHS

BcegdenHas (B nmomMomp JE€KTO-
py). COOpHMK ecTeCTBEHHO-HAYYHbBIX
Jexkuuii  (IMKJ1  aCTPOHOMUYECKMIA).
U3zn. LIK BJIKCM «Moaonas I'sap-
mas». 1947 r., m. 3 p. 75 K.,
Tupax 30 000.

Otnen mpomaraHibl W aruTauuu
IK BJIKCM BbIycTHI B CBET
XOpOUIY0 M HYyXHYI0 KHury. [Ipu
TOM  OOJIBIIIOM pa3Maxe, KOTOPBIi
ceityac npuHsIa €CTECTBEHHO-
Hay4Hasl TIpoTiaraHjia, JICKTOpY He-
00xonMMO JaThb B PYKM MeETOquYe-
cKoe Tocobue, coiepxaliee W TUIaH
JIEKUMU, UM METOoAMYecKue yKasa-
HUSI K HeW, W yKazaHWs O JiUTepa-
Type, U [axe THUIIOBOE H3JIOXEHHUE
camoii jekuuu. Pazoupaemsrii coop-
HMK OTBEYaeT BCEM 3TUM TpebOoBa-
HUSIM, W €ro clieqyeT IINPOKO pe-
KOMEHIOBaTh JIEKTOPCKUM KaJapaM.

COopHMK  cocTaBjieH  Iipodec-
copom b. A. BopoHuoBsiM-Benb-
aMuHOBbIM, B. W. [IpsgHUIIHUKO-
BoiM u K. JI. BaeBbiM, AOLEHTOM
I1. B. BoiiHWIoOBMYeM # JIEKTO-
pamu C. JI. Banparapgom, A. W.
CamruabiM 1 BD. [. AHaHUAIIBUIIN.
COopHMK pacliajgaeTrcs Ha TpU Ya-
cru. [lepBast yacTh CONEpPXUT CO-
BEThl HAYMHAIOLIEMYy JEKTOpY IO
eCTeCTBO3HAHUIO, HammucaHHbie B. U.
IIpsitHuiiHuKOBBIM. Bo BTOpoOii ya-
CTU TIpUBENEHBI TUIAHBI IIECTH JIEK-
umii: «bputo M Havajo U OymeT Ju
KoHell Mmupa», «CTpoeHue Belle-
ctBa», «CoONHIIE — UCTOYHUK XKU3-
HW», «EcTh M XW3Hb Ha IUIaHe-
Tax», «HeOOBIKHOBEHHBIC Hebec-
Hble SIBJIEHUS U OOBSICHEHME WX
Haykoil» u «lepou M My4yEHUKH
Hayku». TpeTbsi YacTb COIEPXUT
TEKCT 3TUX XK€ JeKU UM, SIBISIOLIAIN-
csl, BUIUMO, TepepaboTKOU CTeHO-
rpaMM COOTBETCTBYIOLIMX JIEKIMH,
YUTaHHBIX aBTOpamMu. OUYeHb Xalb,
Yyro B COOpHHUKE OTCYTCTBYET JEK-
uusi «CTpoeHue BCEJIEHHOW», BbI-
3pIBalollasi OOJbIIONW WHTEpeC.

CoBeTbl HauMHAWOLIEMY JIEKTOPY
HalMCaHbl OYEHb YMEJIO W TIPOMIy-
MaHHO. HauuHaroiemMy J1eKTopy OHU
MIPUHECYT OOJBIIYI0 TONB3Yy. AB-
TOp pa3bupaer cleaylolue  BO-
MPOCHI: TIOATOTOBKA K JIEKIIUU, TOM-
rOTOBKa cjyluaTeleil v MOMeLIeHUs
K TIPpEACTOSIIIeH JIEKIIMU, TEeXHUKa
YTeHUsl JIeKIMM, Oecena rocie JeK-
11, paboTa Cco CHAyIIaTeIsIMU TOC-
Jie JIeKIIMM, OCOOEHHOCTU  ayIau-
TOPUM W TUIIBl CIylIaTeeit, u3y-
YeHHe ayIUTOPUM, O LIMKJIOBBIX JIEK-
musx. Bce a2Tu Bompockl pa3ob-
paHbl M TOAPOOHO M BCECTOPOHHE,

U BUAHO, YTO aBTOP CYMEJ XOpOIIO
CUCTEMATU3UPOBaTh U TEepeaaTb Yu-
TaTeJsIM BeChb CBO OOTaTbiif OIIBIT.
OcTaHOBUMCS TOJIBKO Ha OMHOM IO-
CagHON «MeJIoYu» — aBTOp 4YEThIpe
pasa 3ps1 Ha3bIBaeT Yucia «udpamMmu»
(ctp. 10 wu 16), xoTa s yBepeH,
YTO OH, HAIpUMeEp, He MyTaeT OyKBbI
CO CJIOBaMH.

Pa3bop mnaHOB 1IeCTU JIEKILUI
M METOOWYECKMX YKa3aHUN K HUM
YMECTHO COBMECTUTH C Iapalieib-
HBIM pa3bopoM TeKCTa OJOTUX Xe
1ecTy JeKuuil. B mmaHax ngekumii
IaHBl CcoAepKaHWe JEeKIMU, METO-
IUYecKue yKa3aHusi K HUM M JH-
TepaTypa KakK MOJ8 JIEeKTopa, Tak
U I caymareneit. Jlekuuu mpen-
CTaBJISIOT €000 He KOHCIIEKTHUB-
HBbIM, a MOJHBINA (BUAUMO, 3aCTEHO-
rpappoBaHHBI) TEKCT.

IIpexne Bcero OpocaeTcsi B TIJia-
3a HEKOTOpasl yCTapelocTb CcOop-
Huka. HecMoTps Ha TO, 4TO Ha 00-
JIOXKE TONOM BBHIXOJA KHUTU B
cBeT 3HauutTcs 1947-ii, BuguMO,
OHAa He MeHee [BYX JIET HaXOou-
Jlachb B NMPOM3BOACTBE (B BBIXOAHBIX
CBEJEHMSIX KHUTH JaTa cIadd B
MPOM3BOJACTBO, KaK HApO4YHO, OT-
cyTcTByeT). B KHHMre He OTpaXkeHBI
MHOTHME YCIeXVM HayKM M B 4acTHO-
CTH COBETCKOM HAyKM 3a 3TU I0-
clienHue roabl. A B OubGauorpaduu
[IOYTH IIOJHOCTBIO OTCYTCTBYIOT yKa-
3aHUsT Ha HoOBble KHuru. M3 105
oubnmorpacduiyeckux ykasanuii 100
otHocsTcs K 1910—1941 rr. u nuimb
5 K Oolee IIO3IHEMY BpPEMEHH,
HOo He mnosgHee 1945 r. (1943—1,
1944—2, 1945—2). B wuacrtHOCTH,
MHOTME KHHUTH, BBILICAIINE B CBET
B 1945—46 rr. B wu3maTeabcTBax
Toctexusnar, camoit «Mononoit I'Bap-
IUW» U Jp., HE OTMEYEHBI COBCEM.
HecomMHeHHO, 4YTO pemakiusi He
MIpOsIBWJIA 3[€Ch HOCTATOYHON oOIle-
PaTUBHOCTH.

Ilnan nexuum «bputo M Hayago
u OymeT 1M KOHel wmupa» (mmpod.
baeB) B o0mieM xopolll, HO OH BbI-
3pIBACT OTIETbHBIE BO3paxkeHUsI.
WMznarare runoredy Kanrta — Jlam-
Jlaca HET CMbICJIa, OHA ceiiyac umeer
TOJILKO HCTOpuYecKuii uH:epec. O
Heil JIOCTaTOYHO TOJBKO YIOMSI-
HYTb, KaK O TEpPBOM MOMbITKE KOC-
MoroHuyeckoro nocrpoenusi. C npy-
roii CTOPOHBI, HOBEUIIME KOCMOTO-
HUYECKUE TMIIOTE3bl COBETCKUX yde-
HbIX M3JI0XXEHBI WJIU KpallHe KpPaTKo
u maxe HeBepHo (rumore3a DeceH-
KOBa), WM Jaxe COBCEM HEe W3JIO0-
xeHbl (tumore3a LlImunra). Cormnac-
HO rumnoTe3e akazn. PeceHKoBa,
ConHIle TIepeXuBajo B CBOeW maesi-
TEJbHOCTU CIIOKOWHBIE  TIEPUOJIBI,
KOTJa €ero OHeprusi IMOoJIepXKuBa-
Jlacb aTOMHOM peakuuei omnpene-
JIECHHOTO THIa, U GeCrOKONHbIE ITe-

e 37 o

pUOIbI, KOTAa OdHA peakIus CMe-
HSUIACh JOPYrod  BCIEACTBUE H3-
pacxomoBaHUs COOTBETCTBYIOILIETO
Mmatepuaia. Poxnenme miaHer De-
CEHKOB OTHOCHUT K OJHOMY TaKOMY
0ECIIOKOMHOMY IIEpUOLY, KOTa, He
MMesl ellle aTOMHBIX peaklUil, BCTy-
MUBIIKUX B aeiicTBue mosaHee, CoH-
1€ BBIHYXAEHO OBbUIO TIOMOJHSTh
CBOI1 3aIac 3HepPruy OBICTPBIM CKa-
tueM. B atoT MomeHT CoJiHIIE Hayu-
HaJI0O BpallaThbCcs OBICTpEE W Y HEro
NOJXXHO OBbLIO IOSIBUTBCSI  9KBa-
TOpHUAIBHOE B3IyTHE, BIIOCJIEICTBUI
OTOpBaBIlleeCs] M pacliaBleecss Ha
IIaHeTol. [JIyOOKO MHTEpecHyIo I'i-
nmore3y DeceHKOBa, COAEpKaIIyIO
ApKUI TpUMEp [OUAIEKTUYECKOIO
pa3BUTHUSI, HEOOXOAMMO U3jaraTh
B JIEKIMSX OCOOEHHO e€Ile U I10-
TOMYy, 4YTO B CBSI3M C IIOSIBJCHUEM
aTOMHOI GOMOBI MHTEpEC K SIAEPHBIM
peakiusiM O4yeHb BO3poc. Bpewms
IUISE 9TOTO0 HAMJETCS 3a CYEeT M3II0-
KeHusi runoTe3sl Kanrta-Jlamnaca.
B miaHe Xe JeKUMU HEBEpPHO CKa-
3aHO, YTO corjacHo rumnotese De-
cenkoBa «Hamre CojHIe BHadale
HMMeEJIO CIIYTHHUKA, U3 KOTOPOTO 3aTeM
1 o00pasoBaJMCh IUIAHETHI»  (CTp.
24). Henb3st TakxXe OOXOIMTH MOJ-
yanpeM u rumoresy Ilmuara o
MPOUCXOXICHUM TIJIAHET B pPe3yJb-
tare 3axpata COJIHIIEM YacTUI[ KOC-
MHUYECKMX OOJaKOB U MOCJEeayIo-
IIEro CryHmeHUs KX B OTIEJIbHbBIE
miaHeTbl. [wumnoresza IllMuata 00b-
SCHMJIA PSJ HaOIIOZATeIbHBIX (ak-
TOB, M MHTEpeC K Heil BeChbMa BEJIUK.

K uucny npyrux mpomMaxoB MOX-
HO OTHECTM M TO, 4YTO Ha CTp. 24
XonbMOepry HaNpacHO TPUIKUCHI-
BAaeTCs OTKPBITUE «3HAYMTEIbHOIO
yucia» OPYTUX TUTAHETHBIX CHCTEM.
HaxkoHe1, Ha TOI K€ CTpaHUIIE IBaX-
Bl  PEKOMEHIYETCS K M3JIOXEHUIO
NaBHO yXe cIaHHas Haykoil B
apxXvB TEOpUS pPa3BUTUS 3BE3[
Paccenna. C otkpeituem B 1938 T.
SIEPHBIX peakuil B Hempax 3Be3q
oT Teopuu Paccemsia HUYero He octa-
JIOCh, W M3JaraThb €€ YMECTHO TOJb-
KO B 0C000 KBaJIU(PUIMPOBAHHBIX
aymuTOpUsSX B KadyeCcTBE WCTOPU-
yeckoro croxera. HakoHen, Ha
cTp. 15 pexkomenayercss K 6e30-
TOBOPOYHOMY  M3JIOXEHHUIO  3BO-
JIIOLMST 3BE3MHBIX CUCTeM Mo JIXKWH-
cy. Ee Temepr Henb3ss wu3naraThb
0e3 cepbe3HBIX OTOBOpPOK. BeposT-
HO, oOluee HampaBlieHUE Pa3BUTHUS
3BE3[HBIX CHCTEM COBIIaIacT C HEIo,
HO B TepByl0 cTaauio (1apoBas
ra3oBasi TYMAHHOCTh) HaAOJIIONEHUS U
HCCIeIOBaHUS  TOCIAEIHUX YEeThl-
pex JIeT BHECIU CYIIEeCTBEHHBII
KOPPEKTUB — ILIAPOBbIE TYMAHHOCTH
OKa3aJinch HE Ta30BBIMMU, a TaKXe
3BE3IHBIMU, KaK W CIUpaJbHbIE Ty-
MmaHHOcTH. HakoHen, B O6ubGimorpa-



¢uryeckux yKazaHUSIX HE YIoMs-
HyTa BEJIMKOJIETIHAsT KHWUTa aKaji.
®ecenkoBa «KocMoroHust cosiHed-
Hoit cucremb» (u3n. AH CCCP,
1944), xortopasi nojaxHa OBITH Ha-
CTOJIBHOW KHUTOl y JieKTopa IO
paszbupaemoii Teme u 1o Teme «EcTb
JI1 XU3Hb Ha IUTaHeTax» (TaM OHa
TOXE HE YIMOMSIHYTa).

Jlexusa nipod. BopoHuoBa-Benb-
saMuHoBa «bBbBIIO 1M Havamo u Oy-
IIeT 1M KOHEll MHpa» O4YEeHb XOpOollla,
OHa HamucaHa XWBBIM U Kpacou-
HBIM s13bIKOM. OHAaKO U K Hell MOX-
HO cJejiaTh JBa 3aMevYaHUs, aHa-
JIOTUYHbIE CAEJaHHBIM BbIIIE TIPU
pasbope TUTaHa JIEKIIMM Ha 3Ty
Ke Temy. Peub umer o Teopuu pas-
BuTHUA 3Be3n 1o Paccemny (crp. 56)
u o Teopuu JIXKuHca pa3BUTUS 3BE3/I-
HBIX cuctem (cTp. 54—55). bec-
CIMIOPHO, YTO ceilyac acTpoHOMUS
MmepexXuBaeT KpU3KWC, Korma He-
KOrja TMOomyJsipHble Teopuu 3adpa-
KOBBIBAIOTCS WM  TIEPEe/TbIBAIOT-
csa. B Hacrosee BpeMsi 4eT enu-
HOTO OONIETPUHATOTO B3IJIsIIa Ha
3Be3AHYyI0 3BoJouuilo. Ho sto eue
HE O3HayaeT, YTO CIYIIATeNsIM HYX-
HO coo0uiaTh TEOpUM, OTBeprae-
Mble COBpPEMEHHOI HayKkoii. ABTOp
JIeKIMM Halleal Ha cT1p. 67—68
BEJIMKOJICITHBIE CJIOBA W TpeKpac-
HbIA MpUMEpP, WIIOCTPUPYIOLIUI
MyTh TIO3HAHUS, KaK MYyTh TOCTe-
MEHHOro MNpUOIMXEHUS K WCTUHE,
WHOTNA C OTIETbHBIMU YKIOHEHUSIMU
u omubkamu. Ho kak pa3 Takoit
nmpuMep Mbl uUMeeM 31ecbk. B Ha-
cTosiliee BpEMsl 3BOJIOLMIO 3BE3M-
HBIX cucTeM To0 JIXXWHCY ciemyeT
u3jiaraTb ¢ OroBOpKamMu, a O Teo-
puM pa3BUTUS 3BE3[ JIydyllle BCETO
CKa3aTb, YTO 3TOT BOIIPOC €lle HesiICeH
U 4YTo OJaumxkaimue TOAbl JOJIXK-
Hbl TIPOSICHUTH IIOJOXEHHE Jea.

Ilepexomum Kk nekuuu <«EcTh nm
KU3Hb Ha I1aHetax». [linaH jek-
unu HammcaH A. WM. CaMruHBIM.
B o6mem miaH Heruioxoi. OpHako
XO4eTcs cHellaTh Ceaylolnue 3a-
MmevaHusi. CaMblii TJIaBHBI Hemo-

CTaToOK JIEKI[MU TO, YTO HE YKa3aHo,
YTO TaKoe XU3Hb (Haubojiee BbI-
COKO oOpraHu3oBaHHas ¢opMa cy-
IIECTBOBAHUSI MaTepUU) M YTO TJIaB-
HbIM 00pa3oM TpedyeTcss ST Cy-
IIECTBOBAHUSI XM3HU (IIS1 KU3HU
Bpole 3eMHON TpebyeTcsl, 4YTOObI
TeMreparypa Ha TIOBEPXHOCTU He
Obuta OBl BCe BpeMsi MHOTO HUXE
Hylasg U Bbime 60°, xorga OeloK y
JKMBOTHBIX CBEpPTBIBAETCS, a Kpax-
MajJ y pacTeHWUil TMepexomauT B
kieiicrep). HyxHo caenath oro-
BOpPKY, YTO BCE 3TO BEpPHO IS
JKMBBIX OPTaHU3MOB, COCTOSIILIMX M3
YIJIEPOAHBIX COEIMHEHMI (Kak Ha
3zemiie). [Iumynimii 3Tu cTpoku yoe-
XKIEeH, 4TO, MPUHUIMUITUAIBLHO TOBOPSI,
MBICJIUMBl WM JIpYTU€ OpPTaHU3MBbI,
COCTOSIIIME, HAmpuMep, U3 COelM-
HeHMI KpeMHMs. KpemHuii, Kak
M YIrJepoa, MOXeT JaBaTb OTPOM-
HOE KOJMYECTBO COCIMHEHMUI W IO-
9TOMY  MOXET  paccMaTpUBAThCS
KaK XUMUYECKMIl DJIEMEHT, TMOJ-
XOISAIIUA JUISE  Pa3sBUTHUSI XKU3HMU.
Kpome TOro, u KpeMHUll U yrie-
POl OCTaTOYHO PACIPOCTPaHEHBI
B KocMoce. OIHaKO yCJIOBUS AJs
pa3BUTUS  BOOOpaXXaeMbIX  KpeM-
HUCTBIX 3KMBBIX CYLIECTB HaM He-
M3BECTHBI, W TMOJTOMY OHHM, MOXET
ObITh, BCTpPEYAlOTCS TaM, TA€ Mbl
Moka 4YTO CYMTaeM XW3Hb HEBO3-
MoxHoi. [Ipu 3ToM HyXHO oro-
BOPHMTBLCSI, 4YTO BCE HU3JIOXEHHOE
BbIllIE TMPEACTABISIET COOOK TOJb-
KO TeOpeTUYeckoe IOCTpOoeHUe, He-
obxonmMMoe ISl yKaszaHUSs, 4TO,
MPUHLIMUITAAIBHO TOBOPSI, KU3Hb MO-
XKeT OBbITb MBICIUMa U B YCJIOBUSIX,
HETOOHBIX JJIsSi TPUBBIYHOW  HaM
3eMHOW  XKHU3HHU. [Ipennaraembrii
B3IJISII MOXET OBbITh MJIM YTBEPXKIEH
WJIM OTBEPrHYT HayKOil BHocCHea-
CTBUM — MOCJE€ TIOCTAHOBKU COOT-
BETCTBYIOIIMX OIBITOB C KPEMHUEM.

CnenaeM eile TpU 3aMedyaHUs K
crp. 36. Jluo He mokasaj, 4YTO 00-
Jnaka BeHepbl COCTOSIT M3 BOASIHOTO
napa. B Tekcte HET ynmoMuHaHU
o BaxHeimux pabotax E. JI. Kpu-
HoBa (1939 r.), ycTaHOBUBIIErO

CXOICTBO Ko3a(dduiimeHta oTpaxe-
HUsS MapCUaHCKWUX ITyCTBIHb W 00-
pa3loB MecKa M3 3€MHBIX MYCThIHb.
Her takxke ykazaHuWii Ha pe3yib-
tatel pabor ®ecenkoBa (1945) wu
TuxoBa (1946), yCTaHOBUBILIMX PsII
(hakTOB, CBUIETEIBCTBYIOLIUX B
MOJb3y Hanuuus xjopodunia B
00JacTAX MapCHMaHCKUX  «MOpei»,
TpuyYeM W JO0 3TOTO OBLIM BCE OCHO-
BaHUsI CUUTAThb <«MOpsS» OO0JACTSIMHU,
TOKPBITBIMA ~ PACTUTEILHOCTBIO.

B camoii nexuuu (aBTop Banba-
rapa) KpYMHBIX HEZOCTaTKOB HET.
ABTOp KO€-4TO TOBOPUT U 00 ycCio-
BUSX, HEOOXOOWMBIX ST  CyIle-
cTBoBaHUS Xu3HU (cTp. 130—131),
HO oyeHb Majno. Her Takxe ymommu-
HaHMSI O pesyiabTatax pabor Kpu-
HoBa, @ecenkoBa u Tuxosa.

Urto Xe KacaeTcs TUIAHOB OCTallb-
HbIX JIEKUMIA M TEKCTOB 3TUX JEK-
LU, TO HHUKAKUX OCOOBIX 3aMme-
YaHUU K HUM HeT. OTU TpU JieK-
muu cyth ciuenytomue: 1) «Crpoe-
HUE BellecTBa» (MJIaH U TEKCT CO-
craBull AHaHmamBwiu), 2) «ComH-
LIe — UCTOYHMK XWU3HW» (IJIaH U
TekcT coctaBun II. B. BoitHuno-
Buu), 3) «HeoObIKHOBEHHBIE He-
OecHbIe SIBJIEHUSI M OOBSICHEHUE WX
Haykoil» (mjgaH cocTaBuJl Tpod.
K. JI. baeB, TekcT JeKIMU NMpUHAI-
nexut mpod. b. A. BopoHuoBy-
BenbssmuuoBy). Bce 3tm sexium
HamucaHbl 6e3 Opocaloluxcsl B Ija-
3a OIUIONIHOCTE W TIPOU3BOIST
Oo4yeHb Xxopolee BreuyaraeHue. [lia-
HBl WX TaKXe XOPOIIW.

B 3akioueHue MOXHO CKa3aThb,
YTO HECMOTPS Ha OTAEJIbHBIE He-
NMOCTaTKW, YKa3aHHBIE BBINIE, COOp-
HUK TIpeJCcTaBisieT Cco0OI0 BbIIAlO-
meecsl sBJIEHUE B JieJie TOMOIIN
€CTEeCTBEHHO-Hay4YHOI npornaraH-
ne. MoxHO BBICKa3aTh Halexuy,
YTo B CJEIYIOLIEM U3IaHUU CcOOp-
HUK OyAeT yJjydllleH u OyneTr ele
yCIIEIIHEE BBIMOJHITh CBOIO BaX-
HYIO KYJbTYPHYIO MUCCHIO.

Ilpogheccop I1. II. [TAPEHAIO,
dokmop @u3z-mam. Hayk
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Jleiicmeaue
ayuqetl Penmeena
Ha JICUBY0  KAemky

WM3BecTHO  moBpexnamouiee aeii-
CTBHE pPEHTTEHOBCKUX  JIydyeil Ha
XKWBOTHBIE M pPAaCTUTEJIbHbIE KJIET-
ku. Jlyau PeHTreHa ¢ ycmexom mpHu-
MEHSIIOTCS B MEIMIIMHE IJISI JIeYeHUS
3JI0KaYECTBEHHBIX omyxoyieii u
B 9KCIEPUMEHTaIbHOMI TeHEeTUKe
IJIsl  TIOJIyYeHUsS] CTOWKWX Hacyen-
CTBEHHBIX M3MeHeHuil. OnHako 1o
MOCJIEIHETO BPEMEHU HE SICEH ObLI
BOINPOC O TOM, KacaloTcs JIU 3TU U3-
MEHEHUsI TOJIBKO sipa WJIM Xe 3a-
TparuBaloT U LIUTOIUIa3My OOJy4YeH-
HOHM KJIETKMU.

YToObl peluTh 3TOT BOIPOC, Ha-
o ObIIO pazpaboTaTh METONUKY CO-
eMHEHUs OOJYYeHHON LMTOIIa3Mbl
C HEOOJYYeHHBIM SIAPOM. DTa METO-
nuKa padpaboTaHa 3aBEIyIOLIUM Jia-
Ooparopueit 9KCIIepUMEHTabHOM
amMbOpuonorun MHcTuTyTa IIUTO-
JIOTUM, TUCTOJIOTUM U 3SMOPHUOIO-
run Axkagemun Hayk CCCP npod.
b. JI. AcraypoBeiM. [lonb3ysich
3TOM METOAMKOW, aBTOp PELIMI IO-
CTaBJICHHBINI BOTIPOC.

WMsnaraemble 3aech JaHHbIE pa-
6ot mpod. AcTtaypoBa OBUIM COO00-
meHbl Ha BTopoil reHeTHYecKoi
KOH(EPEeHIINN, TIPOUCXOAMBIIECH B
MockoBckOM  YHUBEpPCUTETE B Map-
Te C. T.

Pemuth TOCTaBIIEHHBIT  BOTIPOC
aBTOp CMOT TPUMMEHEHHUEM  paHee
UM pa3pabOTaHHOW METOAVKHN aH-
nporeHe3a. OHa 3aKJII04YaeTcsl B TOM,
YTO HOpMaJibHAasl, OIUIOAOTBOPEH-
Hasl sdLeKJIeTKa TYTOBOTO IIEJNKO-
Mpsiia TOIBEPTaeTcsl BO3IEWCTBUIO
teria (40° B TeyeHue 90 MMHYT).
HarmoMHuM, 4TO y TYTOBOTO IIIEJIKO-
npsifa, Kak U y MHOTMX HaceKOMBIX,
MpU OTUIOAOTBOPEHUU B SUIIEKIIET-
Ky MPOHMUKAET HECKOJbKO crepma-
to3ounoB. [loxm BozmeiicTBUeM Tem-
JIOl BOOBl TIPOMCXOIUT CIUSHUE
IBYX MYXCKUX SIep, 00pa3yroimx

HOpMaJIbHOE SJpO, COCTOsSIIee U3
NBOMHOIO (IMIUIOMAHOIO) Habopa
XpoMocoM. MarepuHCKOe SIpO BHIK-
JIIoYaeTcsl U3 TPOLECCOB Pa3BUTHUS.
Ilpu 3TOM 00pa3ylOTCs TYyCEHUIIH
UCKJIIOUUTENBHO MYXCKOro TmoJja'.
OtrM  MeTomoM mpod. AcTaypoB
MOJIyYUJT ThHICSAYM  TYCEHUI, TOB-
TOPSIBIIMX TI0 MHOTUM TIpU3HaKaM
CBOUX OTLIOB.

O6Giagasgs METOOMKOM  BBIKJIIOYE-
HUSI U3 TIPOILIECCOB Pa3BUTUS XKEH-
CKOTO s/pa, MOXHO OBUIO TpU-
CTYNUTh K PEIIEHUI0 TMOCTaBIEH-
HOTO BHIIlIe Bompoca. Jljas 3Toro Ha-
0 OBbLIO OOJYYUTHb PEHTTE€HOBCKUMU
JlydaMu  SIULEKJIETKY 10 OIUIoN0-
TBOPEHUS, a MocJie ee OIJI0J0TBOpEe-
HUSI BO3[CHCTBOBATh Ha HEe TETUIOM.
ITpuBoauM 3nech OMucaHUE BBIMOJ-
HEHHOTO OTIBITA.

200 ©6aboyek TYTOBOTO IIEJIKO-
npsga OIHOW M TOU Xe TOpPOAbI,
MOJydeHHbIE OT TYCEHWUI], BOCIU-
TaHHBIX B OJMWHAKOBBIX YCJIOBUSX,
ObTM pasnesieHbl Ha 4 Tpynmel —
no 50 caMok B KaxXIOW.

OmHa rpynma He TOABeprasach
PEHTreHU3aluu, a TPpU APYrux Obl-
o obiaydyeHbl B Tedenme S50, 100
u 150 MuHYT. OTM TIpPYNIbI COOT-
BETCTBEHHO TIOJNYYMJIM JO3BI  JIy-
Yyeil, KOoTopble, MO TMperBapUTEb-
HBIM pacyeTaM, MOTYT JOCTHUTaTh
180, 360 u 540 ThIC. T.

O TOM, HACKOJbKO BEJIUKHU TIPU-
MEHEHHbIE [03bl, MOXHO CYIUTb
o0 ToMy, 4to go3a B 600 TI. BBHI3BI-
BaeT BoOCMajJeHue (IpUTeMy) KOXU
YyeJlioBeKa, a NO3bl 3HAYUTENIbHO
meHee 10 TbIC. I. CMepPTEIbHBI MJIsI
TETIJIOKPOBHBIX KWUBOTHBIX. Paz-
BUBaOLIMECS fiilla TJIOLOBOU Myll-
KA TUOHYT, €Clii OHU TIepel OILUIO-
JOTBOPEHUEM O00JIyYaroTcs 10301 B
2—3 TBICAYM T.

Ilocne o6GnyuyeHUsT Bce CcaMKu
OBLIM cTIapeHbl C HOPMaJIbHBIMU CaM-
mamu. CaMK1 He 0OHaPYKUJIM BHEIII-
HUX MPU3HAKOB YTHETEHUs, crlapu-
BaJIUCh HOPMAaJIbHO W NPYXHO TIPU-
CTYNWJIM K OTKJIanaKe sull (IPeHbI).

B KOHTpONBHOI, He OOJIyYeHHOM
maptuu  pasBuiaoch 96,5% saun,

' Orcioma U Ha3BaHME MeTOMMKM—aH-

JPOreHE3, OT IPEYECKOIo «aHIpo»,— MYyXK-
YyurHa, MYXCKOH.

YTO CBUIETEJ]BCTBYET O HOpPMajb-
HOI 3KM3HECITOCOOHOCTH OTIBITHOTO
Matepuana. [IpoueHT BeIxoma JH-
YUHOK B KOHTPOJILHOW MapTUU CO-
craBun 94,2. TlpolueHT BbUTYNIEHUS
U3 TPEHBbI, OTJIOXEHHOU OObJydeH-
HBIMU CaMKaMu, Majajl T[o Mepe
HapacTaHWsl [NO3bl JIydel, COCTaB-
951 cooTBeTcTBEHHO 88,3, 63,1 u
20,9%. Bt0 03HayaeT, 4YTO 3apo-
IOBbIIM, TOJYyYUBLIKE OT MaTepu Mo-
JIOBUHY OOJIyUeHHBIX XpOMOCOM U
BCIO OOJIydYeHHYI LMUTOMIa3My, a
OT OTIAa TOJBKO TOJIOBUHY (HEOOy-
YEHHBIX) XPOMOCOM, THOHYT B Ipsi-
MOW 3aBUCUMOCTU OT TIOJyYE€HHOW
03Bl JIYYEH.

WMuauye oOcTrouT geno, ecaud 00-
JIyYeHHBbIE OIUIOAOTBOPEHHbIC  SIii-
LIEKJIETKU IOJBEPraloTcs JTOTION -
HUTEIbHOMY TEILJIOBOMY BO3/CH-
CTBUIO, KOTOPOE TOJHOCTbIO  BBI-
KJII04YaeT U3 MPOLIECCOB  pa3BUTUS
MaTepPUHCKUE XPOMOCOMBI.

HeszaBucuMo OT 03Bl OOJIydeHUS
BO BCe€X TpeX CEpUsIX OIbITa IMOJY-
YeHbl OJIMHAKOBBIC MPOIEHTHBIE KO-
JINYeCcTBa MYXCKMX JHMYUHOK, 00-
pa30BaBIINXCSI U3 SIUI, B KOTOPHIX
CIMJIUCH MYXCKHE siapa W II0J-
HOCTBIO BBIKJIIOUEHBI KeHcKue. Ta-
KM 00pa3oM, CTAHOBUTCS SICHBIM,
YTO pEeHTTeHM3alUsl IUTOILIA3MbBI He
OKa3bIBaeT MaJjeiIlero YyJIOBHMOTO
BpPEQHOTO IEHCTBUS Ha pa3BHUTHUE.
CrnenoBaTeibHO, MoBpexXaaloliee
nmeiictBue Jnydeii PeHTrenHa mamaet
Ha Sapo.

IIpyynHa MoOpasuTEeIbHONU YCTOM-
YUBOCTU IIUTOIJIA3MbI K IEUCTBUIO
aydeid PeHTreHa moykHa OBITH Mpen-
METOM JaJIbHEMIIUX MCCIeIOBaHUMN.
OnHako yXe Ha OCHOBaHMM 3THUX
OIIBITOB SICHO, 4YTO BeAyllee 3Ha-
YyeHWe B Tepefadye HacAeICTBEHHBIX
CBOWCTB MMeE€ET He UMUTOoIiazMa, a
SIIPO.

BrlnmostHeHHOE McciefoBaHUE PeI-
CTaBlisieT LIEHHbII BKJag B  CO-
BeTCKyl0 HayKy. OHO Oymer cIo-
coOCTBOBaTh JAajbHeHIIEMY u3y-
YEHWIO BJIUSIHUSI JIy9UCTON DHeEp-
TMM Ha XMBOE BEIIECTBO U, BO3-
MOXHO, OKaXeT ILIEHHYI0 YCIYry B
Tepanuu 3J10KauyeCTBEHHBIX oIy-
XOJIeil YelloBeKa, HalleauBas ee
Ha JIETKO IIOBpeXIaemMoe SIApo Kie-
TOK OITyXOJIH.



us SAPYBEXXHbIX
XKYPHAJIOB

B IlBeitmapuu pa3paboTaHa cu-

creMa TeJeBUIACHUSI C  OOJbIIMM
3KpaHOM, OCHOBaHHasd Ha HOBOM
IPpUHLOMUIIE MOAYJIALMU CBETOBOTO

Jlydya OT MECTHOro HMCTOYHUKaA TC-
JIEBUBUOHHBIMMU CHUTHaJlaMu.

«Radiocraft», 1946, X.
e O o
HoBass KOHCTpPYKUMSI  MarHe-

TpoHa. CoszgaHue KoJiebaHUll OYeHb
BBICOKOW YacTOThI C TOMOIIBIO Mar-
HETPOHOB TPeOyeT MPUMEHEHUST MHO-
FOCETMEHTHBIX aHOJOB C OYeHb Ma-
JIBIM pa3MepoM MoJiocTel. 3Hauu-
TeJbHbIE KOHCTPYKTUBHBIE TPYIHO-
CTU BBI3bIBAET BBIIEJIEHUE OCHOB-
Horo kKoJyiebanus. Jlabopatopus Pa-
nuainuu KonyMOuiiCKOro yHUBEpCHU-
TeTa paspaboTasa  CIeUMabHYIO
KOHCTPYKLIMIO TOJIBIX PaAuaToOpoB, C
MEPEMEHHBIM PACIOIOXKEHUEM 00JIb-
IIUX M MaJbIX TOJIOCTe B OTHO-
IIEHUM WX PE30HAHCHBIX YacToT.
IMonoct BHIMIOJNHEHBI B BUAE Tpa-
Meuuu W HAlOMHUHAIOT coboil pac-
XOJsIIMecs] paaraibHble JTy4u. Mar-
HETPOHbBI, BBIMIOJIHEHHbIE Ha 3TUX
pe3oHaTopax Ha JJIMHE BOJHBI OT 3
10 1 cM, TO3BOJISIOT JOCTUTATh MOIII-
HOCTU B UMIyJbce 10 | MJH. BaTT,
¢ KOB(UIIMEHTOM TIOJE3HOTO Jeii-
ctBusi 1o 45%.

«Physical Review», 1946, VII.
[ ) [ ) [ ]
B rocymapcTBEHHOM  WHCTUTYTE

B Hpio-IIxxepcu (CHIA) cTpoutcs
9KCIIEpUMEHTAIbHAs JiabopaTopus

I M3yYeHusl Mpo0JieM PpaauoJio-

Kallud M TejeBuaenus. Jlabopa-

TOpUS OyaeT UWMeTb BHUI OallHU
BBICOTOII 93 M.

«Journal of applied physics»,

1946, IX.

AHrauiickas dupma Hrodeii-
KpaHcke pa3paboTrajia HOBBIi KOH-
CTPYKIIMOHHBIIi MaTepuan «maoda-
JMT», COCTOSIIIIMN M3 NIBYX TOHKUX
JIUCTOB C 3allOJIHUTENIEM MEXIy
HUMU. 3aMoJHUTENb JAeJaeTcs us
Oymard, IpONUTAaHHOW (heHOJIOBOM
cmoioii. HapyxHble auCTBI MOTYT
ObITh M3 MeTayua, ¢daHepbl Wi U3
miacTukoB. biaromapsi 3HauuTesb-
HOIl TPOYHOCTUM U JIETKOCTU «JII0-
daauT» MOXET HalTHM cebe mnpume-
HEHUE B CaMOJICTOCTPOEHUU.

«Interavia», Ne 1200.

B AHmIMM mosydeHO oOTpaKeHue
pagvoBOJIH OT METeOpOB Ha pac-
CTOSHUM OKOJO 96 KM. YCTaHOB-
JIEHO, YTO OTpaXeHue JaeT He co0-
CTBEHHO MeTeop, a CTpys packa-
JIEHHOro rasza 3a MeTeopoM. Jlis
ONBITOB OBbLT MCIOJb30BaH MOIUGU-
LHMUPOBAHHBIM apTUNIECPUACKUI pa-
NMOJIOKATOP, paboTaloliuii Ha BOJI-
Hax 70 MrI ¢ YacTOTOW MMITYJIbCOB
nopsaka 150 B cekyHIy.

«Wireless World», 1946, XI.
[ ) o o

SIBiieHne CBEpPXIPOBOAMMOCTH

HabII0maa0Ch OO0 CHUX IOp JIAIIb

BOJIM3M abcojtoTHOro Hyas. Hemas-
HOo B CraddopackoM yHHBepcUTETE
(Kanudopuus) Orr BrnepBbie 0OOHa-
PYXUJ SIBIEHUE CBEPXIPOBOAMMO-
CTU pacTBOpa IIEJIOYHBIX METalJIOB
B ugkoM ammmake mnpu 200°K.

ComnpoTuBjieHre  pacTBopa  Npu
— 33° C pasHsaoch 10 ThIC. oM, a
npu  OBICTPOM  OXJaXIAEHUM IO
—95°C TtonbKo 16 oM. JlajabHeimne
ONBITHl TMOKa3aJM HaJu4yue CBEpX-
MPOBOAMMOCTU [0 TeMIlepaTyp TIO-
psaka—180—190° C. Omwitel Orra,
moBTOpeHHbIe OKCHOPICKMM YHU-

BepcuTeToM (AHIJIMSA), Oadd aHa-
JIOTUYHBIE pPe3YJIbTaThl.
«Physical review», 1946, VIII.

B CIIIA omy6iInKOBaHBI HOBEIE
nanHbie 0 ctaHiuu OCS/T («CoHap»)
IJIsi OOHApYXeHUsT U OIpelneIeHus
KOOpAMHAT ToABOAHON wenu. «Co-
Hap» COCTOMT M3 TepeaaTynka, Mar—
HUTHO-CTPUKIIMOHHOTO BUOpaTopa u
6JI0Ka yrpaBjeHUsl. 3ByKOBOW IMpo-
KEKTOp (IMpUeMo-TiepelaTOuHbIil BHU-
OpaTop) u3JydyaeT B BOLY HMITYJIb-
Chbl 3BYKOBOU SHEPruu B BUIE
HamnpaBJeHHOTO Jiyya, pacIlpocTpa-
HSIOLIETOCSI B COJIEHOM BOIE €O
ckopocTthio 4800 (pyTOB B CeKyHIy.
Orpaxasicb OT 1eJu, 4YacTb 3BY-
KOBO#l 3HepruM BO3BpallaeTcs |
BOCIIpMHUMaeTcsl BuOpatopom. Ya-
cTota KonebaHuii 8,5—13 TeIC. Tepil.
IMpuHuMn omnpeaeneHUs: KOOPAWHAT
Takoi ke, KaK B paJuoJOKalMOH-
HOH CTaHLUU.

«Electronics», 1946, VIII

e o o
OnbITHBIM ~ oTAeNn  (paHIly3CKUX
HallMOHAIU3UPOBAHHBIX 3aBOJIOB

rpynnsl SNCA du Sud-Est npucrty-
OUJI K TIPOEKTUPOBAHUIO  HOBOM
TUIAHTCKOM JeTaroiein JIOAKHA
SE-1200 ¢ mone3HsiM Becom 140 T.
Jlonka Oymer cHaOXxeHa  TypOo-
BUHTOBBIMU [BUTATEISIMA U IIpei-
Ha3HayaeTCs IS TpaHCATJaHTH-
YEeCKOIro BO3AYIIHOTO COOOIIEHHUS.

«Interavia», Ne 1197
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