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IIpeanciosne

ME, HaxoIsACh Ha TOpOTe HOBOMH 3Pbi, TOTOBACH CIENATh TEp-
BBIit IAT B HHYIO 3TIOXY, XHBEeM B aTMOCHEPE OXUIRHUS YETO-TO
HeH30€XHO HOBOIO ¥ KAYECTBEHHO JydlHero. BTo Kak Obl 3a-
MpOrPaMMHUPOBAJIO B HAlLICH NCUXOIOTHH XeAaHHE CO3AaBaTh U
NPHHUMATL HOBBIC HAYYHBIC KOHLEMUIHH, 3ayMBIBATD U TIpe-
TBOPATb B XKU3Hb IepCieKTHBHBIE Haen. BpeMs moaBeprats co-
MHEHHIO OCHOBBI TOTO, 4YTO RO CHX NIOP NIPHHATO HA3bIBATh M-
BUIM3ALIUEH, YCOMHHTBCS B HX OOOCHOBAHHOCTH, 4 TAKXKE B I10-
JIB3€ TOTO, K YEMY GHHU NPUBCIK, U 3abpats ¢ coboit B Gyayinee
BCE JIydiliee M3 HaAIIMX JOCTHKEHHN, OCTaBUB TUTOXOE T103ani.
BecbMa aKTYATbHBIM K2XETCS TO, HTO OITHCAHHbBIE B 3TOM KHUTE
PaIKUKanbHbIC UIMCHECHHS TPHHUKIOB HEPTOAOGEIYH JOMIXHBL
OCYLUECTBHTLCH UMEHHO CeHYac, KOraa 4einoBeYeCTBO MEHACT
KYPC CBOErO Pa3BUTHUs, U HOBATOPCKUE OTKPBITUs BukTopa Lla-
ybeprepa MOTYT NOJaTh MOLHEEHIIMKA UMITYIBC I NIEpepoXac-
HHST HTHBITH3ALIHH JaXe DO TOro, KaK OHH OyiayT peamTH30BaHbl
Jo koH1a. Cefiyac BesiTeIbHOCTD YEI0BEKa BCe Yalle paccMar-
PHBacTCA HCKITIOYUTENLHO KaK 0opE0a ¢ npuponoii BO BCeopy-
XHMH. TpeBOXHOE HAPACTAHHE XECTOKOCTH M HAPYIUEHHS AOITY-
CTHMBIX MPEISAOB YENOBEUECKOrO BMEINATENBCTBA, KOTOPBIE
MPUBOAAT K TaK Ha3bIBACMBIM NMPHPOAHBIM KaTaKTH3MaM, 3a-
CTaBJISIOT HAaC OCO3HaTh, UTO Oyaylliee yxe HeOe30NacHo, YTO
HEeMeLIEHHO AOMKHbI ObITh HAaHACHBI CPEACTBA LTS TOTO, YTOOH!
MONPABUTDL CETOOHSLIHES MOA0XEHUE Ae. Bee noneirku 3roro
OynyT CoBepIIeHHO Hea(MDEeKTUBHEI IO TEX IOP, MOKA BAXHbLIE
paspaborki Bukropa Llaybeprepa cnocoboBs MpoH3BOICTEA ITO-
MCTHHE HEHCYEPTIAEMON SHEPTUM M TIMTHEBOM BOIBI BHICOKOTO
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Ka¥ecTBa — 3aJ10ra 30OPOBON XHM3HHA — HE OyAyT M3HAYaNbHO
3ANOXKEHDBI B OCHOBY HOBBLX TEXHOJMOTHIA.

JTa KHWTa MOCBAlleHa npobiieMe NMpeoOpa3oBaHUA BCEro
TOTO, YTO JC HACTOALICTO MOMEHTA ObUIO ONpaBlaHO ¢ TOYKH
3PEHUA HAYKH U TEXHHUKM. TaK X¢ KaK OYEBHIHO TO, YTO HUKTO |
HE CTAHET CTUPaTh OJIEXiY B I'PA3HOI BOLE, COBCPIUEHHO SICHO,
YTO HUKAKHE HOBbIE SKOTCXHONOIMH HE MOTYT OCHOBBIBATHCA Ha
CYUWIECTBYIOIUX CeHvac «3aKOHaxX» W TIPUHLMNAX, KOTOPHIC
MPHHECIHN CTONBKO HECYACTH .

H300peterun [LlayGeprepa — 310 He MIPOIOTKEHUE CCPUHHO-
IO IMPON3BOACTBA U3PATHO TIOTPENMAHHLIX KOHLICTILIAMI, a IPoTpec-
CHBHOE IBMXEHHC HA COBEPIICHHO HOBbIHA, DOnce BHICOKUIA YPO-
BEHB HE TONBKO NOHUMAHUSA, HO U NPHMEHEHHA CUCTEM BCELIEIO
HOBOIO M3MEPCHUA U MOpAAKa. 310 ABUXEHUE B CTOPOHY OT 3a-
KOJIAOBAHHOTO Kpyra, OECKOHEWHOTO ¥ BECMONIE3HONO BpallIcHUS,
WIH X€ «pEBONIOLIMOHHONO» U300PETEHHSA BEIOCUITEN]A, [TIABHOID
CHMBOJIa Hamel mcepnoHayky. Iloka yro-1o Bpome mporpecca
¢Beplliaercs O1aroaaps Kojecy, CamMo KOJICCO HUKOMM 00pa3oM He
TPOTPECCHPYET, BCE BPEMI BpaillaeTrcs BOXpYr cebsa caMoro. He
UMES HHKAKOU BO3MOXHOCTY VISt M3MEHEHHS M TpaHChOopMaLLii,
OHO ¢ YIIOPHBIM MOCTOSSHCTBOM IIPOAQIKAET HUYETO HE COBEPILIATD
A1 HCTHHHOTO 3BOAIOLIMOHHOIO Mporpecca.

be3ycroBHOI B 3TOM 3BOMIOLIMOHHOM CTPEMJICHU U K BhICUIEC-
MY [IOHUMaHHIO U HOBHIM modus operandi ABNAETCA HEOOXOIU -
MOCTb MBICJTHTE HA CTYTIEHS BRITIE, H 3T0 YacTO NOMUEPKHBAETCA
B nuckMax Buxropa Ilaybeprepa. Ml xak pa3 10KHbE B KOPHE
U3MEHMTb HALU O0pa3 MBILWICHUS, H TS TO[Q, YTOOLI OTKPHITH
118 cebs1 HOBbIe MEePCNEeKTHBbE, HAM HYXXHO YCBOWTb HHpOPMa-
LHIO 3TOM KHUTH Y MOMYYUTh HEOOXOIWMbIC JUisd STOro KTOUH.
JLinst Hac, 3arHaHHBIX B IBOIIOUMOHHbIA TYTTUK, PACKPOIOTCS HO-
BBIE U ITOKa CLIe HEBOOOPA3ZUMBIC BO3MOXHOCTH, U Mbl pELINTE-
JILHO H BECTIPEKOCTIOBHO NIPUCTYIINM K ITPETBOPESHHIO MX B XXU3Hb,
' Ho 4TO X€ 3T0, YTO JONXHO MMO3BOJAUTH ITOMY CAYYHTHCA?

Bce npoGiieMsi, 10 CyLIECTBY, YITMPAKITCS B 10 OOAH 3HAKO-
MYIO HaM TEOMETPHUECKYIO CHCTEMY, EBKIHAOBY T€OMETPHUIO 1
ee 3MEMEHTDI, TAKUE KaK NPAMas JHHUA, OKPYKHOCTb U TOUKA,
KaXJIHi H3 KOTOPBIX — COBCPINEHHAS H MNOTOMY HCH3MEHHAs
thopma. Taxkaa 6e3ynpeusocTh He noTpedbyeT AONOIHEHHIH U3B-
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HE, HE MOXET NMPONYKTUBHO B3aHMOJECHCTBOBATL C OKPYXalo-
LICHA cpenoi, a CACHOBATENBHO — 3JCMCHTLL 3TH ABAAKOTCH
«H30JIMPOBAHHLIMH», 3aKPHITHIMH CHCTeMaMy. B cBOMX ¢u3n-
YECKHMX NMPOABACHUAX, TAKMX KakK LWIKHApPbI, chepoi, Koaeca,
BaJIBL, TPYOBI, ILIOCKHE MOBEPXHOCTH M T.4., OHM CelUac Wi POKO
HCTIOABL3YI0TCE. Ho 3TH reoMerpuieckne QOpMH «HEPEATbHEBI»
¢ TOUKH 3peHus [Ipupoabi, H TOTOMY J11000€e MPIIOKEHHE KX K
JICHCTBHTEILHOCTH «HEECTECTBEHHO». C/I€10BaTE/IbHO, HCITON b-
30BAHHUE X B KOHCTPYKLMSX 1 B paboTe COBPEMEHHBIX MALLIMH H
TEXHUYECKUX CPEACTB NPOTUBOPEYMUT 3aKoHaM JKHU3HH.

C ronoBoii MOTpyXeHHbIE B TCHCHHE ABYX NMOCHEIHHX ThiCA-
yesieTHii B BeJIHKoaenue EBKAnA0BO#H JOKTPUHEI K B HECOMHEH-
HY10 MPATCAHOCTL X COOTBETCTBUE EBKITHNOBON reOMeTpHH JTIO-
OblM LEeMsIM, celyac MBI JOJIKHbI TIPOK3BECTU [IEPEOLICHKY Ha-
wero  JUNeTAaHTCKOTO FWOAXOoAa K UCTIONB3OBAHMIO 3TOH
YHUBEPCATHHOCTH, TaK KAK HMCHHO B 3TOM KOPEHb BCEX HAIIMX
oea. Eciu mbi oOpaTtuMest, HaripuMep, K KMTaUCKOMY MCKYCCT-
BY, TO YBHIMM, YTQO 3Ta HALMUA CTPEMWIACh ObITb KAK MOXHO
OAKXKe K MPHPOAE. DTO OTPAXKEHO B apXUTEKTYpe, TPARNIIMOH-
HLIX MOCTPOHKaX ¢ HAPOUHO H3OTHYTHIMH CHIIYITaMH¥ Kpbllll.
CorjacHo KuTaickol dunocodun, npsMas NHHKA SBIUIACH
YyTEM, KOTOPBIY 00sizaTebHO 00mobyeT IpakoH, MUGMHYECKOE
OJMLIETBOPCHUE PA3PYILUUTEN bHOM CWIbL, YbIO CTPEMHUTEABHOCTD
MOXHO ObL10 OBl YAEpXaTh, THLIb 3aCTABHB 3TY CHIY ABHIATHCHA
O U3OrHYTOMY NyTH. KHTaAIIBl HHTYUTHBHO H30EraH IPAMBIX
JTVHWH, NTPOBOLMPYIOHIKX U YCKOPSIOIMX JUKYIO TYOHTEIBHYIO
CHITY, MPpUOBPETAIOILYIO MUPOBOM MacLuTad. C Havyana no3a-
MPOLLUIOTO BEKA IIPOM30LLIO PE3KOE COKPallleHHE TaKHX BH3ya-
JIBHBIX CIOXHOCTEH BIVIOTH A0 OYEBHAHOrO OOHOo00pa3ns, Mmo-
CKOAbKY TaKHE YKpalUICHHA BBIIUIH M3 YNOTpeOicHUs, H ITO
NPEBPATHIIO APXUTEKTYPY B MOJIYIO, 3aCTHIBUIVIO, CYXYIO YIJIOB2-
TyI0 Maccy. OHOBPEMEHHO C pa3BHTHEM 3TOTC NPDHMHTHBH3IMA
HENOCPEACTBEHHOE NMPUMEHEHHE TAKOW F€OMETPHHU CITOCOOCT-
BOBAJIO M COACHCTBOBAIO I'OCMOACTBY PAIMOHANIBHOTO H NPSIMO-
JHHEHHOTO MBILIJICHHA, BCEBO3PACTAOILCH YTPAaTe UHTYULUH,
BHMMAHUg K CBOEMY BHYTPEHHEMY MHUPY, HCKA/IEYHMBaHHIO Ha-
LWIEro BOCIIPHATHA HCKYCHBIX TBOPERWM mpuponbl. biaaromaps
3TOMY PalIHOHAbHOE MbILLLIEHHE CTANI0 6€3KaNO0CTHO BHIpE3aTh
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M3 HALLICH XHU3HU BAXKHBIC MOMCHThI, KOTOPBIC CTATH CHMTATHCS
W3THILEHAMH, [UTA TOTO, ¥TO0BI JOCTUTHYTH HAHD0JIEE 9KOHOMH-
YeckH apdexTuBHBIX pe3yinbTaToB. TakuM 06pa3oM, HATIPHMED,
M3TYIHHbI peK OBUIM YCedeHBl M CKIIOHBI peaseda Obuiy caesa-
HbI Kpy4e U1 TOTO, YTOOM «HCIPABUTDL» NPUPOAHBIEC MOJENH TE-
YeHHsl, COBEPLICHHO TNPH 3TOM HE NPUHKMMANAch BO BHUMAHHE
pPOJib 3TUX INEMEHTOB B HOPMAIBHOM (DYHKUHOHKRPOBAHHUY H
THAPONOTHYECKOM YCTOWUMBOCTH pek. K BOT pesyabrar — pas-
PYLIMTENBbHBIE MOTOITH M HABOTHEHHSI, .

Takoe npaMonHHEeHOE MBILIIEHHE MOXET HE TONBKO Da3py-
LITUTh PEKH, HO H OKA3aTh T'YOUTEIBHOE BIMSAHHAE HA HALLLY ITICHXO-
Joruw U PU3HOJIOINO. [Nasy, HauboNEe CIOXHOMY U3 OPraHOB,
TpebyeTCa TOYHO TAKOE XKE CIOXKHOE H300paKeHE HEHCTBUTETb-
HOCTH UIsI 00ECIICYCHHUA €0 3I0POBOI0, COATAHCUPOBAHHOTO H
CTaOMILHOrO QYHKUMOHUPOBAHMS, TO XK€ CAMOS KACacTCa H Ye-
JIOBEYEeCKOro MO3ra M IICHX0N0THH 4e10BeKa. Korna Mbl co3epuia-
eM 6oratoe pasHooOpas3He LiBeTOB H (hOpM HETPOHYTBIX IEBCT-
BEHHBIX JICCOB — KAXYIHMHCA Xa0C, HO B CYHIHOCTH CBOEH BBI-
ciuryio $opMy opraHu3auMu, — 3TO0 [JAPDUT HaM YYBCTBO
YMHPOTBOPEHUS U BHYTPEHHETO CMIOKOWCTBHA; KOIIA Mbi H0peM-
CS ¢ JICCHOM PACTHTENBLHOCTLIO, BLICAXMBAs BMECTO HEE PAIAMU
JepeBbs OIHOIO BUAA, BO3PACTA, BHICOTH H (POPMBI, MBI UCTIRITHI-
BAEM SIBHOE YYBCTBO BHYTPEeHHETo nMckoMpopra. [IpHMUTHBHBIE
IPUHILATTEL OPTAHH3AIIMKM MPUIIUTH HA CMEHY COBEPLICHCTBY. W
ECNIM JaXe HE3HAUYMTENbHBIC VIIPOUICHUS OKPYXAMOIIEro MHUpa
BHI3BIBAIOT TAKYK PEAKLIMIO, KAKOW X& FNCUXOIOrHYeckuii 3¢-
deKT MpoM3BeayT Ha Hac 6oJiee CePhE3HBIE H3MCHEHMS?

Ecau Mbl OyaeM paccMaTpHBATh HEIh H 3aMbIiCe] JOTHUESCKHX
[1peo0pa30BaHUM  OKPYXAWOLEH NeHCTBUTE/ILHOCTH, KOTOpHE
npennaract Bukrtop 1llayGeprep, Toraa y HaC BOSHMKHET COMHE-
HHAC B NMONE3e apTehakToB Halued uuBIM3almu. Ecmy muszaiiH,
¢opMa ¥ (QYHKUMOHHMPOBAHHE CETONHSINHWAX W TIPERBIAYIINX
H300peTeHHH COPOBOLIMPOBAIM CTOME HEA0OPOKAYECTBEHHBIC U3-
MCHEHMS OKPYXAIOIICH cpeJibl H HAIUCNO 3I0POBbA, TO KAKOH 30-
ekt okaszana (popMa HaUIETO CYLLECTBOBAHUSI HA BHYTPEHHIOID
CTPYKTYpY Hamero Mosra? bynyyy 4enoBEUECKMMU CYILIECTBAMM,
MBI CO3IAHEI [10 33KOHaM XUBOH MPHPO/bL, a HE MEXAHUKH. MBI —
IEeTH MHpa MPHPOIbI, MMPA TOHKMX M YMHbIX co3naHHuii, U Bce
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ellle, KaK Mbl BUIKM U3 YENOBEUECKO HCTOPHUM, MbI HE YYBCTBYEM,
4TO HaIll OOpa3 XU3HU M CO3TAHHBIC HAMM MarepHaNbHbie Oaara
FAapPMOHHDPYIOT ¢ APYFHMH TBOPECHMSIMY TMPHPOABI, ¥bs XPYIIKas,
BLICOKOOPIAaHK30BAHHAS XHM3Hb YyXJa HaM W HernonsaTrHa, Hu
OQHO CYIISCTBO B IPMPOJIE HE XMBET B OKPYXXCHHM CTPOTHX Ips-~
MbiX 00BEKTOB, 2 OOMTACT Cpely OKPYTJIBIX H H3OTHYTHIX (hopM, Ta-
KHX, KAaKHEé HWMEIOT HOpHI, THE3la, PakKOBHHBI, OOpa3OBaHHRIC
CIOXHOM CHCTEMOH MHOTOYMCAEHHBIX H3THOOB. TIPHPOAA CO3AACT
TaKHe POpMbE Be3IE M BO BCEM, a Ml — HeT. MBI HHKOrna iaxke He
3aIYMBIBATMCL O TOM, KaK CKAXKCICH Ha HAC MPOAC/IKHTEIBRHOS
BO3JICHCTBHE HECCTECTBEHHO NPAMBIX IWHHIN, KAK OHO NOBIHAET
HA HALLl MEHTAIMTET, MHTEIUIEKT, IMOLMH, Ha MPOLECCHE, KOTOpHE
ABYDKYT HAMH U TaK WIH HHAYE ONPEAEISTIOT HALIE NOBEAEHHE, DTO
yIyIIeHHe, H3-33 KOTOPOTO HaM, BO3MOXHO, MPHISTCA BCEIEIO
NOMEHATD Hallie XU3HEHHOE {TPOCTPAHCTBO WIS TOI0, YTOOH cle-
71aTh BO3MOXHBIM Mepexofl HA BBHICIIMA YPOBEHb I[TOHWMAHMA,
GLITH CIIOCOOHBIMH K TTPABIILHOMY OCO3HAHHIO MPUPOJHAIX ITPO-
IIECCOB 1 XMTL B COTIIACHH C HUMU. '

BHe BCSKOro COMHEHMA, UMEHHO N0 3TUM NpWunHaMm Buk-
Top 1llaybeprep npoBo3raacHi: «B 300poBOM MEXaHU3ME HET
HUKAKHX MPAMBIX TUHUH ¥ NPABUALHEIX OKPYXHOCTEH» . DTUM
OH XOTEN CKa3aTh, YTO AU32UH M PopMa ero U300peTeH it OCHO-
BaHbl HAa a6COMIOTHO APYroM crnocobe Moaenuposanus. OH oT-
Kasajica OT MepTBbiX EBKaHAOBLIX huryp. IeHcrsyouue o
(PYHKUMOBATIBHLIE KOHCTPYKIIUH W (POpMBI €ro u300peTeHHi
COCTOAT M3 3aKPYyXCHHBIX Crupancid B W3rndOB, NOCTYMHBIX
ICMEHTOB «HECBKINIOBOH» TEOMETPUM, HPECBANHPYIOUIHX B
npupose. bnaroaapa o0beAMHEHUIO TAKUX CAMPATBHBIX KOH-
durypanuit u afueBMIHHX GOPM B €70 H300peTeHHAX BHIpaba-
THIBRIOTCA PA3HYHbIE XU3HEYTBepXKaaowne GopMbl 3HEPTHMH,
B OTJIMYHUE OT T€X, KOTOPLIE CEFOHA FEHEPHPYIOTCA TPaSHLIMOH-
HBLIMHA MEXAHU3MAMH H Pa3pyliaioT XH3Hb. 3TH BUABL SHEPrui U
CHJI CIIOCOOHBL HE TONbKO PCabMIIMTUPOBATh, CTAOMIN3UPOBATD
TTPUPOIHBIC TIPOLECCHI, HO TAKXKE U CTIOCOBCTBOBATH Pa3sBUTHIO
Hawe# muBunu3auuy. Ulupokoe npuMeHEHUE HMX XUBMUTEIb-
HORR 3HEPrHU MO0 OBl BO MHOTOM CNIOCOOCTBOBATH BOCCTAHOB-

' M3 mynxra 7.7,10. Pacckas o BU3HTE Apnoneaa Xona, 14—17 abrycra 1936 1,
H3 akeTpeHHONo Bainycka xypHana «Mensch und Technik», u. 2, 1993,
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JE€HMIO IKOJIOTUIECKOro DaNaHCa 3eMIH, KOTOPBIH TAK OIyTH-
MO BBIBEJIA U3 CTPOs DE3NYMHAsI YeTOBEYECKAs ACSATENbHOCTD.

Torna kak noHauany npouecc pa3paboTky 1 MaccoBoro 1po-
M3BOACTBRA MOTOOHBIX U300peTeHHi He ObUT BMIOOHBIM C 9KOHO-
MUKO-(PUHAHCOBO! TOUKHU 3PEHMUS, TEAEPh BCE € TOUHOCTHIO 10
HaoOopoT. bnaronapsi MPOPLIRY B IMEKTPOHUKE, EAMHCTBEHHOM
OTPACAN COBPEMEHHBIX TEXHOJIOTMH, KOTOPAA MOASTUPYET NPU-
POIHBIC PE3OHAHCHLIE U KOMMYHHKATHBHBIE NPOLHECCHI, MeXa-
HA3Mb! ¢ KOMMIBIOTEPHBIM MO3rOM MOTVT CO31aBaThb U30THYTHIE
(bOpPMBI TOUCTHHE JTI000M CIOXHOCTH. B couerannu ¢ Hzobpere-
HHWEM anmnapaTtoB Ha OCHOBE aHTUIPaBATALIWW, CBOOOLOH OT To-
n00a M HYXA, KOTOpble MOryT ODecleYnTh HaM H300pCTeHHA
Bukropa lllaybeprepa, v ONBITOM [IMBUITH3ALINH YETOBEUECTBO
MOTJTO OBI JOCTHTHYTB 3BE34. JTO pelunsio Obl mpodnemy nepe-
HACCJEHHBIX MEranoancos. Bmecto toro ytobnl BA3aUUTh Xan-
KO€ CYWECTBOBAHUC HHYTOXHBIX YeAOBEYECKHX CYIIECTB, Npe-
CJIEAYA JUILL ORHY LIEAb — CACPXATb CTPCMHTEABHO Pa3BUBAID-
LIYIOCS XKHU3HBb FOPOJIOB-MALIUH, Mbl MOTSTH OBl HATIPABUTH CBOM
CHJIbI B PA3BUTUE HALLETO TIPUPOAHOTO MOTEHUNANA U KUTh B
FAPMOHUH ¢ OKPYXAIOHICH CpeAoH, MpaBo HAa KOTOPYIO BCETAA
6bU10 661 anpHopHBM. CO BpEMEHEM MOUTH MCHE3HYBLUHE ¢
JUUA 3eMaM MEPTBLIE TOPOAA-TIOPbMH U3 KHMPIIKHYA U acdanbTa
OCTANKCh Obl BCErO ML HAMOMUHAHUEM O TEMHBIX, XOTA U M0-
YUIUTELHBIX CTPAHWUAX YE/OBEYCCKOM HCTOPHU, Oe3 KOTOPBIX
Mbl HE BbIOPANUCH Obl U3 DTOTO TYIIHKA.

HAns Toro 9To0L] OCYIHIECTBATL BCE 3TO U YCTPEMHUTHCS K HO-
BOMY CBETJIOMY MHPY, BCE, UTO HAM HYXHO, NoO cJiosaM Buktopa
Llaybeprepa, 310 KenaHHe.

«Haiua paGora — 9710 OCYLIeCTBACHUE HAIIMX MeyTaHU. Pe-
3y/IBTAT PabOTEl 3aBUCHUT OT HAIUErO CTPEM/ICHHS €€ OCYLUECT-
BHUThL. Korna pabota 3o06poCoBeCTHO CACNIAHA, CTIOKOMHO W paio-
CTHO Ha Ay1l¢, A CBepIIeHUE OLINBOK MTPHHOCHT HAM CTPaIaHHs.

Yenogetuectso! Tol BO3BLICHLILCA! Thl CMOXELID YNPABRIATD
NPUPOACH, CCTU HAYYUIILCA €l NOAYHMHATECS! '

' U3 cratemn «TlyTh X HCUCUepnaeMo# 3HeprHn» B XKypHane «Our Senselesy
Toil», onyGnukopaHo B 1934 roay, Bena.



U CTOYHHKH

«Mensch und Technik»

MN3HauanbHo TaKKE U30aHHNA, Kak «Kosmische Evolution»
(Hem. «DBOJIOLIHSA KOCMOCa»), HeMELKOe NEepUHOIMYECKOoe
n3ganue «Mensch und Technik» («Uenosek v TeXHHUKA B rap-
MOHHUM C IPHpONOH»), OBUTH OCHOBAHKI GJ1Iarofaps YaCcTHBIM
WHBECTHIIMAM M TICHATANMCH OOIIECTBOM, HA3BIRAKIWIMM
ccos «HoBoi rpymmoit», Heabio KOTOPOM ObIN0 pacCMOTPE-
Hue Teopni Buxropa Hlaybeprepa u HaydHoe HX 000CHOBa-
Hue. Bropoe uznanue 1993 roga noJTHOCTHIO NOCBALIEHO 00-
HapyxXeHHO# B Havane 90-X rooB KOTTHH THYHOTO JIHEBHUKA
iIBefa ApHonbla XoJa, KOTOpbiH Obll HE ¢MIMHCTBEHHBIM,
KTO onUCcHIBaa ¢BoW BU3uTH K Bukropy llayGeprepy B 1936
u 1937 roaax. OTpBIBKH UMEHHO U3 3TOT0 U31aHUs NPUBEIC-
Hbl B 3TOH KHHTIE.

XKypuaa «Implosion»

«Implosion» — 3T0 XypHau, BRIXOAAIHME pa3 B TPH MECH -
A, CYMESCTBYIOIIMA Onarogapst 4acTHbHIM HHBECTULIMAM U
OPUEHTHPOBAHHBIM Ha NpPocToro yuratens. OH Obll cobeT-
BEHHOPYYHO HaneyataH AnoeM Kokanu B 1958 roay u ceituac
HacuuThiBaeT 127 udganum. Koxanu takxe OCHOBaJI ACCOUH-
AUUIO MO Pa3BUTHIO OUOTCXHOJOTUR CIICHUAILHO JUIA TOrO,
4TOOBE HCCACAOBATDH M OLEHNTh TeopuM Bukropa Llaybeprepa
W [OCPEICTBOM XypHaia MNpeaoCTaBUTb BO3IMOXHOCTD
nyonukannH pa3dnuuHbeix tpyAaoB HlayGeprepa, ¢ KOTOprIMRK
Kokanu cronkuyacs, obiascsy HenocpeacrseHHo ¢ [laybep-
TrepoM BO BpeMs BTOpo# MUpOBOI BOJiHbL U B MOC/ICBOEHHBIH
MeEPUoL.
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Apxusui cembu HIaybeprepa

3HauynTenbHasa 4vacTs Tpyaos Bukrtopa lllaybeprepa Haxo-
AMUTCA B JIMYHBIX apXWBAX, MPHHAUICKAIIMX €10 CEMBE, 2 TAKXKE
PKS (mnkose udaropa—Kennepa), Haxoasamencs B aBCTpHﬂ—
ckoM ropoae bax-Huine,

Jpyrie BCTOUHHKA HEBOPMANHH
Jnunpie micbMa Bukropa [HayGeprepa paznnyHbIM aapeca-

TAaM.

3amevanus

Hnaearndukanua mzobperenna: 6e30muboOYHOE onpeacne-
HUe paiMyHbIX n300petenni Bukropa Lllaybeprepa HeMHO-
ro npofJeMaTUUHO K3-3a PA3HLIX HA3BAHMIl, KOTOPHE UCHO-
MB30BAINCH T10 OTHOIUCHHIO K OJJHUM U TEM X HAH MOXOXHM
MalllHHaM B OpUrHHaNe HeMelKoil pykonucu. MHoraa B ¢Bo-
KX 3anmHCAX BHKTOp meman mosiCHATCAbHBIC 3aTTMCKM K 3CKH-
3aM. K coxanennio, B O0NbHIMHCTBE CTYYacB OHM ObUTH yTE-
DAHDI, U3-33 Yero CTAJ0 BECbMA CIOXHO OIIMCATL MEXaAHU3M
HaJICXAMWM 06pa3oM, M3AaTemo NPHXOZUIOCH . HONaraTbes
Ha COXPaHHMBILHMECS MAaTEpHaJibi, COCTABJsis OMHCAHHE Ma-
mrH. OAHAKO B OCHOBHOM 00CYXIaeTCd Kpyr BOIPOCOB, Ka-
CAIOLIHXCH paGOTH YETHIPECX TUIIOB MEXAaHH3MORB, KOTODbIC Ha-
3LBAIOTCHA A3POTYPOWHOMN, PENMy/ibCATOPOM, KIMMATOPOM H
penmynbcuHOM. Bee faHHbie, Kacalolnecs KaXaoro MeXaHH3-
Ma, GbITH HICHTH(MUIMPOBAHbI HACTOABKO TOYHO, HACKOILKO
3TO BO3MOXHO, M Pa3MeEIeHBI B COOTBETCTBYIONIEM pasede.
HecMorpa Ha HeAOpa3yMEHHUs, KOTOPh€ MOTYT BO3HUKHYTH
H3-32a [TOSIBICHMS ONHHUX M TEX X€ Ha3BAHWIA B PA3HBIX YACTSX
KHHTH, MBI HalgeMCsl, YTO, H3YYMB TEKCT ¥ PACCMOTPEB BHH-
MATEABHO CXEMBE, YHTATENb HE TOJBKO MOJYYUT obiice Hpea-
CTARJICHHE O MPHHIMUIAX ACHCTRHA PAIHMYHBIX MAIIHH, HO
MOMMET TO, KaK OTTMCAHHBIE IEMEHTH U POPMBI MOTYT ObITH
HCTONIL30BAHMI B OYAYIINX MEXaHH3MaX, OCHOBAHHBIX HA HM-
[LI03MOHHOM ABHXCHHH,

IloBTOopenns: B OpUTHHANIE HEMEHKOW PYKOMUCH HEKOTO-
pPbi€ OTPBIBKH KHUT'Y HACHTHUYHLI, IOTOMY OHH ObUIM TTO BO3-
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MOXHOCTH HCKIIOUEHB, YyTOOB M306eXaTh noBTopeHnit. Ox-
HaKO, KAK MOXET 3AMETHTh YHTATEAb, HEKOTOPHIE YACTH TEK-
cTa BCE €I¢ MOTYT COHEpXaTbh IIOBTOPEHUSA. [IIAaTeNbHO
0bnyMaB ATy OpoOIEMY, U3TATEND PSUIMI OCTABHTE B TEKCTE
BCE KAK €CTh, IIOCKONDKY He OBLUIO HUKAKON BOIMOXHOCTH yO-
paThb ITOBTOPCHWUA, HC HAHOCA BpCEa CMBICIY TCKCTA U JETATIH-
JUPOBAHHOMY BCCCTOPOHHEMY OCIMHCAHHIO 0O0CYXIacMOro

NpeAMETa.



1
Hekoropbie ¢punocopckne acneKkTs

HCNOJIL30BAHNHA l]])llpO,Ill-lOﬁ SHEPIHH

Bee noduunsemcs husurce. Feroeenweckan yuauAUIALUR — IMO MUKPOKOCMOC, U 3d-
KORS, 1O KOMOPHM cyijecnayem BeeacRHaAR, MOYHO makum yce 0bpazomM deiicmey-
10M 6 HOwieM KPOXOMHOM HeA06eHecKOM Mupe.

Bukrop Hlaybeprep, xypHan «Implosion», Ne 8, ¢. 6

Credyem npucmanbho Haf00ame 3@ nPORECCamlt G8UNCERUR 8 MAKDPO- U MUKDOMU-
PE€ U YHUMBCR Y HUX,
Bukrop IHlaybeprep, xypHan «[mplosions», Ne 14, c. 19

Ecau mue xomum pazymuo ynpagagms ceoeti cydvboi, Xomopas noctofRsHO HAX0-
Oumes nod Yepo3oi 6MOPNCEHUR UHORAGHENHNX (DOpM JCU3HU, U 3aumuns ce0s om
EHPONCOCHER, IO Mbt GOANCHE Aul0 DeCcnpexocingno noHuKaMbBLR npupode, 1bo,
ApeNCoe HeM REMGMbCR YRPAGARMb CE0CH MCUTRYIO, XOMA (bl NOIHAKOMUMsCA ¢ e
INEMENMAPHBIMU 3AKOHAMY.

Bukrop IllayGeprep, xypnan «[mplosion», Ne 86, c. 11

Bee sudw deuxceruii umeom dee cocmaeisiowue. Imepzus 00noit Hanpagrena
anympo, dpyeoit — 60 shewinut mup. (Ge pezyaupyiom nocmusHibe nPeepauenus
3HEpeuu U GONOGAENIe MAMEPUY.

Bukrop Laybeprep, xypHan «kmplosions, Ne 57, c. §

Kaxcdwd, kmo yidem u3 Mupckoil cyemsl & ofpamumcs K CGO0EMY GRYMPEHNEMY
MUpY, goiidem 6 HUPEAKY, U3 KOMOPOIL Hem nymiu ofpamuo.
Bukrop [ITayGeprep, xypuan «lmpiosion», Ne 90, c. 8

Wi cneunansHoro seintycka xypHaia «Mensch und Technik», yacts 2,
1993, naparpad 7.4

3HATUTEAbHBLIX YCNEX0B Y€0OBEUECCTBO ROCTUTIIO BOBCE HE B
KYALTYPHOM pa3BuTUM. Kak pa3 UMBWIH3ALMS HANPaBAeHa Ha
OTPhIB OT UCTUHHOH KyAbTYphl. [To 3TOMY nyTH, KOTOpLIA BCE-
ria ObUI M €CTh KaK CAMO CODOM Pa3yMeroIEECsT, MBI MTPOI0NIXa-
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eM I1ardTh, HEB3UPAasi HA HEYOAYHIH OTIBIT APCABIAYIHHX TTOKO-
neHui. JBrxeHue Brepe] 03HavaeT Ui HaC AMUIb HA MTHOBe-
HHE 3ARMANETh OPEXOMsiUIMMK Npouecccamu. Iae O6b1 HaM Hu
BCTPETHWINCh OHK, Mbl JOJDKHEI HAYYHTLCSA HAXOAUTB UM IIPABY -
AbpHOe NpuMeHeHrne. Mbl 00si3aHB OCBOMTECA ¢ HAIUUM COOCT-
BEHHBIM BHYTPEHHHM MHPOM. Pe3yIETaTOM €CTECTBEHHBIX [IPO-
HECCOB OPraHUUYECKHX TpaHCHOpPMALIMH SARIAETCSE ACHOCTH YMa
WY X¢ WHTYHUTHBHOES BOCTIDHATHE UCTHHE U J11060Bb X T'ocno-
ay. To, K 4eMy MBI CAMOCTOSATENBHO MPUXOAUM MPH IIOMOILH Ha-
[Ero WHTENACKTa, MOTPEONseT M pa3pyUIaeT, TONLKO Ha 3TO 4
CIMOCOOHA CETOMHALITHAA 10Jiasi KOHCTPYKTHRHAS TEXHOIOTHS.

MaluuHel Hamiero 6ynymero 6yIyT He TOABKO NMOTpebisaTh
TOIUTKBO, HO H CaMU BRIpA0ATLIBAT: FHEPTHIO. B TakKOM ciyyae
cylaxeHHas paboTa MalIMHE OyneT yNpaBIATLCSA CHTHATAMH M3-
BHE M nepepadaThiBaTh MCMONL30BAHHBIC MAaTEpHAJIbl €CTECT-
BEHHBIM IIYTEM, YTO NMpeobpa3yeT H MOLTHHUMET TEXHOJIOTHIO Ha
BHICIIWHA yporeHb. [1060UHBIE MPOAYKTH TIPOH3BOACTEA CMOTYT
IIPMHOCHTH MOMh3Y CHOBA M CHOBA DAAr0Iaps BO3MOXHOCTH MX
nepepadboTKy.

3eMiIs, BOIA, BO3AYX W OTOHD 3AKITIONAIOT B CeDe YHUKANLHbIE
XHW3HCHHBIC CBOWMCTBA, MOCTORHHO TOTOBBIE K B3aUMOICHCT-
B0, Ecnu Mbl 1O3BOIMM MM CYIICCTBOBATH H B3aMMOACUCTBO-
B4Tb B FAPMOHMM, TOIZA BHYTPCHHAA IHEPIrvs BELUCH CTaHeT
BPALLIATLECS 10 COBCTBEHHON BHYTpEHHEH CriMpaiy # d1aroaapsa
3TOMY BOBJSKATHECS B PHTMHMYHYKO TOCACAOBATE/IbHOCTD, TIE
KaXROMY UMITYJIBCY COOTBETCTBYET IPOTUBOMMIYJILC, MOCPE-
CTBOM KOTOPOI'O JOCTUTAETCH TAPMOHUYHKIHA ITYTh K B3aUMOBITU-
BaHHIO U U PYHIUPOBAHHUIO,

[IporuBOACHCTBYIOIIME HONEPEYHEIE INEKTPUIECKHE IO-
TCHUHAAB HO/DKHBI IPOTHBOACUCTBOBATE CHILHEH ITHM TTPOJO-
JILHBIM MarHUTHBIM NOTEHIIHAaM, Y3 3Toro nporHBONCHCTBHS
BO3IHUKACT MPOMEXKYTOYHAS TOYKA FADMOHHUH — 30/0TO¢ CEYe-
HUE. IT0 — eIMHCTBEHHEBIH MCTUHHBIH YHUBEPCANBHBINA 3aKOH
YCTpoicTBa BCENEHHOMW, B KOTOPOM HET HH BOCXORALLETO, HU
HUCXOISIUIErO, HY NONEPEYHOro, HU BHYTPEHHETO, d €CTh TOMb-
KO IBUXEHHE B ccOs1 1 BOKPYT celsl, TaK 3amyMaHo TBOpPLIOM.

JTAILL HeMHOMME NOHMYT 3HaycHME BhllllecKasaHHOTO! Bos-
MOXHO, HEKOTOpBIE TMOAYYaT JMIUIb HPUOIM3UTSABHOE MPEI-
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CTaBJICHHE TOTO, YTO A KME B BUIY. JTO He Gonee yeM 3apoxaa-
oleecs TPOCBeT/ieHue cepoil Maccel. He OwIBaeT ponos 6e3
6omm. CeroaHsa Mbl XIeM HOBOT'O MOBOPOTa B LIHBWIH3ALIHY.
Ynaun sceM, kTo noHnumaet 310! [ycTh OHM OTHIIYT CTIOCO6
W3IMCHHTD Hally PasHOAYWIRYIO 3WOXY, M TOro 4rodbbl Mbl
CTPEMUTEIILHO NPUOAM3KINACE K CO3AAHUIO U3YMUTEILHBIX
H300peTeHMIA. _
Bukrop Lllay6eprep, Bena, maii 1936 r.

Flcuxonoruei nokasaHO, 4TO JIIOAW MOTYT JIKUIL UCHUTE U
OLEHHBATEL TO, YTO BHUIAT IMa3aMH, HO OHH CMOTYT TaKXe Io-
HATh U IOCTHTHYTE YTO-TO HOBOE, ECJIA OHH NPEYCNEIOT B PA3BH-
THH CBOHX MOICO3HATENBLHEIX BO3MOXHOCTCH, 3aAKIIIOYCHHLIX B
KJETKAX MO3ra, H NPUAYT K Boiciuei dopMe cosHarms. Eciu 310
OyINeT BOCTUIHYTO, BCE MPEACKA3AHUA CTAHYT 6€CNIONE3HbIMM.
Jaxe rnazy norpefyercs BHAYaNe MPHBLIKHYTL K TOMY, YTOOHI
BMIETh BCE TIO-HOBOMY;, CIHMIIKOM MHOTO CKPHITONQ AO NOPLI
NMPOOYIUTCS A0 TOrO, KaK B3CSIA CMOXET OXBATUTE 3TO. [1pexne
BCEro JOMXHA OBITh TOTOBHOCTb NPOCYUTATH, PACCMOTPETH K
APOaHANM3NPOBATD YYACCA FPAAYIICH ACHCTBUTEN BHOCTH.

Buxrop Hlaydeprep B muceme ['epmany 3repy, 31 oxsiops 1957 r.
Kypuan «Implosion», Ne 103, ¢. 20

M3 coenmanbtHoro Bunycka XypHana «Mensch und Technik», u. 2,
1993, maparpad 3,1

HexoTrophie yYeHbpIC MOHMMAIOT TO, 9TO B OCHOBE IMPONCXOXK -
JEHAS BeeX (POPM XKH3HH H ABXECHHA JIeXaT PUINKO-XHMHYE-
CKHE ¥ DNCKTPOMArHUTHbIE B3AMMOACHCTRUS, WHTCHCHBHOCTD
KOTOPBIX 3aBUCHT OT TIONOXUTEIIBHBIX U OTPUTIATETbHBIX TEMITC-
PaTyp OKPYXAIoIEH Cpelibl,

IIpsMbte 1 o6paTHLIE IIPOLIECCH ABAAIOTCS CNEACTBHEM BO3-
AEHCTBHA TEMIIEPATYPHL, KOTOPAs U3MECHACTCS 110 TOH MY HHOH
npuuyrHe. PabGora — pyHKIMA TeMIiepaTypbl, KOTOpPast HAXOMUT-
€4 BHILLIE WIH HHXE IIOBOPOTHON TOYKH, aHOMAJILHOM TOYKH, B
KOTOPOil HAUMHAET 3apOXIATLCA XH3Hb (TOYKa 3epo). OHa no-
XOXa Ha HAaLIY COBPEMEHHOCTD, KOIMA BCE YCTPEMUTOCH MO TE-
YEHUIO C SKCTPEMANBHO BRICOKOH CKOPOCTHIO. ITO TEYCHNE SIB-
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AseTCA HEU3MEHHBIM ABHXESHHEM 3BOIIONHY, KOTOPOE B CBOIO
ouepenb NMPOBOLIMPYET IBOIICLMIO OBHXEHUS . MBI MIPHILLHA K
OLIMO0OYHOMY NMOHMMAHHUIO XW3HH KaK TOFQ, YITO HAXOAMTCH
MEXIY POXACHHEM M NOrpedeHUEM, KaK HILTIO3HH 3BONTIOLUH,
Ha MMT 00JIEYCHHOIM LIS HAC B peaIbHOCTE. M3 pasHULIY TEMIIE-
paTyp. BO3HHKAeT HENpPEPHBHLIH NPOLECC 3BOJOUHAOHUPOBA-
HHA, KOTOPHIHM CaM TI0 ce0e SIBNAETCst NPOAYKTOM B3aMMOJCHCT-
BHSI NPOTHBONOAOXHO HANIpaB/IEHHBIX IBIKECHUN.

JIBHDKEHHA TUTAHET OTPakXaloTCs B OBHXEHMH 36MHBIX Teql, 3Ha-
uMT, BOIMOXHO TIPCSAOTIPCACIMTE TPACKTOPHIO ABVIKCHHS THIAHS-
TAPHBIX CHCTEM, B35IB B KAYCCTBE MOJICTN ABYDKEHWE ATEMEHTAPHBIX
yactill. M Hao0opoT, TaioKe BO3MOXHO HCTIONB30BATh MOZIETH TUIA-
HETAPHOTO JABHXCHIKS [1iS TOTO, ITOOLL NOTYYHTD MOTHOE NPEICTAB-
JIEHHE O ABFIKCHIH HASMEHTADHBIX YACTUL], YTO MO3BOJIUT HAM H3B-
7ieYys BHITOAY M3 MOCTOSHHO ACHCTBYIONIEH ABKYIneH cwibl. [1po-
TUBHHKH 3TO# HAESH UMEIOT COOCTBEHHOE NPEACTARICHNE O MOJESIH
TBYDKESHMS, TPHMEPOM MOXET MOCTYXHTEL HAITPaR/ICHHAA B3aUMHast
MHTETPALIMA XUBYLIIMX M ZBHKYLUMXCH MATEPHIA.

Ecau MbI JIOCTUTHEM YCTIEXA B pabOTE HANPaBICHHHMH AMHA-
reHaMu’ ¥ B [IPUBEICHUM B ASHCTBHE KATETOPHIA BEILIECTB, YCTPO-
€HHBIX KaK pa3 110 NIPUHELHMITY B3aUMOHANPABJICHHOTO JBIDKCHUS,

! HBHXEHHE 5BONIOUHNM U 3BONIOUHA ABUXKECHHS — 3TH TEPMHHEI
HMEIOT CXOACTBO ¢ HEMELKHMH BRIpaXeHHAMH «gestaltungsbewegungs H <bewe-
gungsgestaltung», — COCTABHHE C/I0Ba M3 «<bewegung», WK XKE «IBHXKECHHE», H He-
MELUKOTO NOHATHA <gestalts, YTO 3AeCk 03HAYaeT Npoliecc, KOTAA HEKOS Lienioe
NpHODPETACT TAKHE CBOWCTBA, KOTOPHIE HE MOTYT OMTh ONIMCaHK CBORCTBAMH CO-
CTABHBIX YACTEH ITOTO 1100, Takue MOHATUR MOTYT TaKKe YIIOTPeOnaTeCa npH
XAPAKTCPUCTHXE PUIHUECKUX, IHEPIeTHICCKHUX, THIIOTETHYCCKHX GopM, MATPRLL
U CTpykTyp. [loHATHR «ABIDKEHNE 3BOLOLHN» 1 «3BOMIONKA JBWKCHHUS» , CIea0-
RaTeNLHO, MOIJIM Obi COOTBETCTBEHHO TRPAKTOBATLCT Kak opMa (WK CTpyKTYypa)
IBOTIOLEHOHHOIO IBYXCHHA H 3BOJLIOLINS (POPM IBHKEHHS,

2 JdHHATEHB — 3T 0/1HA U3 TpeX GOpM INEKTPHLIMAIMA, TIOHSTHE, KOTOPOE
BOCXOAHT K CYIICPHOPMANbHOMY, BE3pa3MEPHOMY, IHEPTCTHYECKOMY, BHOYACK-
TPHIECKOMY, OHOMATHHTHOMY, KATATHTHYECKOMY, BBICOKOYRCTOTHOMY, BHODH-
PYIOIEMY, CYTICPNIOTCHUHATBHOMY COCTOAHMIO KBaIHMATCPHANOB KBUIHAMNEKT-
pPHYeckod Npupoanl, NPAHALIEXAUHX YeTBEPTOMY H TEATOMY H3mepeHMaMm. B
AajibHEHILIEM 3TH NCKTPHLH3MM OyoyT pasnencHN Ha KaTerOPHHA «(QpPYKTHre-
HBI», «KBATHFCHB» M «THHATCHR», KOTODHIE [IPSACTARNAIOT cOOOH T efBa pal-
THYHMMBIE POPMHE 2HEPTHH, YbH (PYHKUHH COCTOAT B YCHICHHAH [MIONOTBOPHBIX
B3aMMONCHCTBHI ((PpyKTHTCHM), B (OPMHPOBAHMH XapaxTEpHbIX CBOMCTB
(XBa/IMreHkl) ¥ YBEIHUYEHHA HEMATEPHANTBHOM SHEPIUM (IMHAreHL ). B 3aBuCH-
MOCTH OT HX PYHKUMH WIN JTOKAJH3AMMH OHH MOTYT JIMOO OXBAaTHIBATE MaTe-
PHIO, ¢ KOTOPOi B3aUMOASHCTRYIOT, JIMOO caMi OHITE B OKPYXEHHH €e.
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TOLHA Mbl JOCTHTHEM MAKCHMAJIBHO BO3MOXHOMK (DOPMBL ABIXE~
HuA. OHa B CBOIO OMEPCb POXEAST NOXOOHYIK € MHHHAMAJBHO
BO3MOXHYI0 (OpMYy IBHXKeHUA Onarofapa BbIUIEYTIOMSIHYTHIM
T7I00ANBHBIM CBOHCTBAM OIHOM-¢AMHCTBEHHOM TOYKHU. [Tponecest
B TTOBOPOTHOM LWIH Xe aHOMAIBHOM TOYKE, U3 KOTOPOM 3apoXia-
€TCS [BMKEHHE, B CBOI0 O4YEPETh MPOBOIMPYIOT HOBBIC ITPOLICCCHI.

PU3INYECKOE CTPOEHHE BELIECTB SBAAETCSA IPOXYKTOM BHYT~
PEHHHX COIJIACOBAHHBIX TPOLUECCOB, H OYEBUAHO, YTO JTH TOTO,
YTOOBI CKOHCTPYHPOBATH €10 AHATOTH, Mbl IOJDXHBI 0OPATHTHCH
K ONpeleSIcHHBM Oa3uCHBIM 31eMeHTaM. TakoBOH Da3HCHBIN
3/ICMCHT Mbl HAMACM B JUIMIICE, KOTOPHIN, OyIy4YHd [IPUBCOCH-
HBIM B IBHDKEHHE, [IPOMU3BOAMT 3¢PKAIBHBIC OTPAXEHUSA — PO~
THBONOIOXHEIE (hopMel. HlocnenHue nopoxaaloT eCTeCTBEHHbBIS
[IPOTHBOACHCTBYIOILME CHIbI, OHM TAKXKE CO3AAIOT NMPOTHBOTIO-
JIOXHEIM XapaKTep AcHCTBUSL MK Xe OTBETHBIE TEMIIEPATYPHI,
BBI3bIBAIOLIME POCT NMOTEHUHMAIOB M YCHICHHUE TIPOLIECCOB, C
HMMH CBA3AHHBIX.

He MoxeT CyliecTBOBaTE COCTOSTHHSA abCOMIOTHOTO paBHOBE -
CHsI, HE MOXET OBITh COCTOSHHS «TTOKOsI». B CYIIIHOCTH «TTOKOH»
[ApEACTARAACT COOOH OHEHB CIOXHYKY (hOPMY ABHXEHHUSA B B TO
Xe BpeMs COCTOSIHHE MaTepHaibHOM TpaHCHOPMALIMH YP-TEHE-
pauuy' aGCOMIOTHO HEMATEPHANLHOTO HM3MEPEHMA, KOTOpOe

' B sarmeax Bukropa [Laybeprepa npHCTaBKa «yp» 4acTO OTIENCHA OT OCTAAb-
HOTO CIoBa AchucoM, HampumMep, «Ur-sache» sMecTo «Ursache» (ursache — npm-
THHA (Hem.), TOTIA KaK OOBRTHO TakHMe CNIOBA NHIVTCA CTHTHO. 3THM OH XOUET T10A-

YEPKHYTH 3HAYCHHE NPUCTABKH, NPUIATL, TAKMM 0Opa3oM, boree rybokoe 3Haye-
HHe cnosy. Takas MpHUCTABKA CYILICCTBYET HE TObKO B HEMELIKOM ST3bIKE, OHA TAKKE
CYIIESCTBOBA/NA M B AHTAIHIHCKOM, HO BIIOCACACTBHM BRIILITE W3 YTIOTpeOneHIA. Co-
macHo OxcdopacKoMy CIOBapio, MPHCTABKA «UM» O3HAYACT <«IIPHMHTHBHBII,
«parHui». [1laybeprep, cxopee Bcero, yNoTpeQsUt 3Ty NMPUCTABKY B 3HAYCHUAX
«WIHAYANbHEI», «nepBOOBITHLI», «OCHOBOIIOJIArAIOIIHIY, <«JICMEHTAPHBIAY,
«BasucHbit». Ecnn roBopuTs G0s1ee pasBepHYTO, TO 3T0 OY4ET 3By4aTh KAK «ITpH-
HAIUTCKALHMH 3TI0Xe 3apoXI¢HUS MHPA» WIH YEMY-TO MepBOOLITHOMY, «00paszyKd-
1M W3HAYANBHBIN TIPOLICCC», H3 KOTOPOTO YTO-TO €L PA3BUBACTCA, NPOU3BOLNWT-
¢st, OT XOTOPOIO YTO-T0 3ABUCHT. [TpHMEHHMTETEHO K BAEMEHTAPHBIM YaCTULIAM BE-
LISCTBA, HAXOMSILUHMCA Ha MEPBOHAYANBHOM JTane QOpa3OBaHMS, 3TO MOXHO
nepedpasupoBLTh KK «NepBOHadaibHO ChOpMHpOBAHHBII B MPOLISCCe 3apoxie-
HHS». Taxke [Liaybeprep 4acTo yroTpeIal NOHATHA «VP-CTPYKTYPa» WIH «YP-CO-
CTOAHHE» MPERCALHO BEICOKMX NOTCHUMANOB, WIH JJATCHTHAA 3BO/IOUHOHHAA 3pe-
JIOCTh, XOTOpadA, ecny ef NPHAATE NPARWILHLIA HMITYILC, MOXET OCBODOAHTE BCe
BHYTPCHHMC MPHPOIHbIC KPCATHBHLIC CHIK. B pYCCKOM TCKCTE NMPUCTABKA <ypP»
TAKKE OYICT YIIOTPSONATLECA B TCX XE CLOBAX, B KOTOPHIX OHA BCTPEYAcTCA H 8 He-
MELIKOM OPHUTHHANE, CJIeAyeT HMETh B BUIY OCOOBIH CMBICT TAKHX CHOB.

18



ipeo0pa3loBaHo CO CKOPOCTHIO CBETA B ABHXEHHKE U PopMaLHIO,
yepe3 KOTOPYIO IMPOMCXOAHKT HAcHILEHUE IJHEPTHEHA H3HYTPH.
Takxke 370 IBHXEHHE NBOHHOIO CKPYYMBAHMS, TOCTOIHHO
TpaHCHOpMHpYOLIEE CaMO ceOs TTPH ITOMOTIIH BHEIHEH W BHYT-
peHHEN SHEPrUH.

Ecnn MBI cei4ac NOCTOAHHO ByneM MoAnepXuBaTh J1000e
IAHHOE BEIECTBO — HAIIPHUMED, BORY — B COCTOSTHUH TPaHC-
(GOpMALTHH, TOT1a MBI CTONIKHEMCSA ¢ HENPEPHIBHBIM KPEaTUB-
HBIM TIPOLECCOM, KOTOPBRIH MOPOXHAET 3BOJICLHHIO ABUXE-
HHA, TO, YTO COBRPEMCHHAS TCPMUHOJIOTHA HA3BIBAET «3HEP-
rHcr», Tak MBI BCTaHEM HA [IyTh TEXHONOTHM, KOTOpas
BO3BECTHT W TIPEIONIPEACITUT TMPHXOA OHOIKONOTHICCKON
IPHL.

IIpyHIMI 3TOH OHOTEXHONOTHH B IBHXCHUHM Oc3 TpEHMS,
KOTOPOE €CTECTBEHHBIM 00pasoM [OAYYACTCH M3 NPUPOIHOTo
IBUXCHHA, KOTOPOE NMOCTEIIEHHO BOBRICKACTCH B MOCICAYIOIINAC
NMPOIECCHI, 1aBasf, TAKUM O00pa30oM, BOZMOXHOCTD TS Pa3BUTUH
HHKTOWIATEHONO CITHPATbHOTO ABUXCHHS.

VYMo3aK109eHRS

H3 cnenuansHoro Bbmycxa' Kyprana «YenoBek g TexHHKa», 4. 2, 1993
rof, maparpad 10,0 (zanucy anpena 1941 roga)

« M Doawcrnl 06pamume ceo0l 832190 6 HELIRECMHNE HAM UIMEPEHNUA, 6 NPpupody ee-
Hietl, 8 HCUTHL, KOMOPYIC Mbi HE MONCEM BUNUCILMS 4 NPOCHUIMAMb, FMO MHU3Nb, &
KOMOPOt MparcRopmuaii u Cex3yioujeti cpedoii, Kpossio 3eMa, KOMmopas oxpyxcaent
HAC ¢ PONCOeHUR U 00 CAMOL CMEPMU, AGARENCR §000».

Buxrop MlayGeprep, 1932 ron, xypHait «Ilmplosion», Ne 103, ¢. 28

«Tom, kmo emewugaemca & eCHECMBEHRNE NHPOUECCH 6IAQUMOOCUCMEIR 3eMAU,
8006 4 6o3dyxa, napywaem BAACHC, npespaias, maxum oGpazoM, Xpoev 3emii
(s0dy) 8 namozennyio cpedy, 6 pe3yApmarne 4e20 OHa CIMAHOBUMCA ONACKeHiUM 8pa-
OM GCEX JCUGHIX CYHCCMEs,

BuxTop Ilay6eprep, 1932 ron, xypHan «Implosions, Ne 96, ¢. 4

B npupoae CYWweCTBYIOT CTPYKTYPbl H ITYCTOTHL. Jepe3 HUX
MPOsBISIOTCH BCE POPMBL MATEPMAJTM3ALINY W IeMaTepHann3a-
UMM, eCIK MYCTOTH B (GDOPMBI OOPA3OBLIBAIOT KOHGHUTYpaLIUH

19



OOpaTHO MPONOPUHOHANBHONK CHMMETPHH, B MPEREIaX KOTOPHIX
B3AUMOICHCTBYIOUIME Ta3000pa3HBIE BelIECTBA HAXOMITCA B
HYXHBIX KOHLICHTpauusixX. JJaBieHUE B BCACHIBAHHC H, CAMOE
BAXHOS, TEMMEPATYPHLIH PRAMCHT AQ/DKHBI UIMCHATHCSA MO
HYXHOMY HANTPABNCHHIO (MOJOXKHUTENLHOMY, 2 HE OTPHLIATEND-
HOMY), iepe3 KoTopoe TpebyeMas 3Hepris 0CBOOOXIACTCH H CO-
OMpaeTca B NEPEKPECTHON TOUKE, KOTZA MapaMeTPhl JOCTHIAIOT
HY>XXHOIO 3Ha4YCHHA, IIPOLECCH -— KHTEHCHUBHOCTH. Tak, 3Hep-
g MOXET HaKaIUIMBaTLCA B TOM CIy4yae, €CAM BELLECTBO OX-
JIAKAACTCA B IpoLecce ABMKEHHUS H NpKOOPETAET FOMOIEHHYTO
CTPYKTYpY. TakMM 00pa3oM, BOIMOXHO A2XE PAIOXHTE 00bIY-
HbIA BO3AYX HA AKTUBHbDIE 3MEKTPHICCKHE YACTHILLI, HAH MONY-
YHTh HCKYCCTBEHHYIO TPO3Yy, HIH B YCHOBHSX (DU3IMYIECKOro Ba-
KYYMa CO3HatTh LITOPM, CHAA KOTOPOTO NPEBHILIAET CHIY TIPH-
POAHBIX LUUKIOHOB.

B T0 BpeMs Kak ceifuac Bce elle HeoOX0OUMMO UCTIOAB30OBATD
3anachkl U3 HeApP 3eMAH ISl TOTO, YTOOb, HAMMPUMED, NPOH3BO-
JHUTh HCKYCCTBEHHBIH OCH3UH (Ta301IMH), TO ANisi pabOTHI a3po-
TypGHHSI' He TIOTpeOyeTCd HUKAKOTO TOIUIMBA. Dro H3obpere-
HHE CIMOCOOHO NPESAOTBPATHTL KPUIKC, KOTOPLIN HENMPEMEHHO
HACTYTINT, €CNTH OTBEPHYBHICECS OT NPUPOAB HEI0BeUeCTBO OY-
JeT IpOAOSIKATE CKHIaTh B CBOMX MALUMHAX TO, YTO [ipeaHa3HA-
YEHO IIPUPORONI JNIA HHBIX LS.

Ho-BuauMoMy, HEOObIKHOBEHHOE MIOBEICHME XHAKOCTEH
NnoA RIUAHHEM CBETa SARNACTCH PE3YJILTATOM ¢CTECTBEHHBIX M3-
BEYHBIX MMPOIIECCOB BO3HHKHOBEHHUA M MCYEC3HOBEHHA, 3BOJIO-
LIHA OT MAJTOTO K OONBLILIOMY M VICE VErsa, M XWBUTCIBHYIO Tap-
MOHMIO 3THX Hpoueccos I'eTe yXe cTonk 3aMeuaTe1bHO pa3biac-
HH HAM, YTO BCE, YTO HAM HYXHO, 3TO JUILb [(POHMUTATDL €TO
C/10B4, C TeM UYTOOR MOHATE CYTh HEMPEKPAIIAIOLMXCS B3AUMO-
TeCTBMI, HeOOXOMUMBIX MUIA BCEeX MOJIEKYJI, YTOOM CYILIECTBO-
BaTh M IOKHBIM 00pa3oM (pyHKLUNOHHUPOBATH.

[TycTora n 00beM ABAAIOTCA 0OPATHO NMPONIOPLHOHANBHBIMU
BCJIMUMHAMU, KOTOPLIE MOITIOLIAIOT APYT APYra MWW ABUXYT JpYyT
OPYIOM B 3aBMCHUMOCTH OT TOTO, CO3JaHO M OAHO M3 HHMX LA
TOIO, YTOOB OBITH YHUYTOXCHHLIM APYTUM, JTHOO OHM MO ¢BOUM
CBOMCTEAM O01ATOpPaXMBAIOT CaMi ceOd IOCPCACTBOM B3AHMHON

! Cm. onucanvie a3poTypGHHH B ABCTPHICKOM naTeHTe Ne 145141.
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HHTCHCHPHUKAUMH K nosisipu3aund. COBPEMCHHbBIC TeXHONOIHU
OIHOOUHO BEIOPATH NMEPBBIA U3 IBYX POLICCCOB, M HEYEIO YAMB-
JISITHCA TOMY, YTO BE3AE H BO BCEM IMPOLIBETAET pa3pyxa.

I'ere cxazan: «/Isuxyiine CWibl NIPHPOILE — ITO HONAPH3A-
W ¥ HHTeHCUDHUKALMA, ¥ TOT, KTO IOHHMAET, KakK OCBOOOIAUTD
3TH MPOLECCHI, TAKOKE NMOHUMAET, KakK MTOAYHHHTL HX cebe. To,
4YTO POXKIAETCA B CBETE, PACIIAZAETCS B 3€MJIEe, 3aTEM OHO BO3POX-
NAETCS K CHOBA CTAHOBUTCA JIYHOM JHEPTUH, YTOOBI OXHBHTE TO,
YTO NOTOBO K HOBOH XH3HU U HAXOAUTCH HA IPAHULIC ITYCTOTH H
MaTEPHH».

Kaxapi THCT pacTeHNA — 3TO XHBOH MOHOMIOCKOCTHOIM
MArHMT, Ybsl CHJIA MIPUTIKESHUS KW UINTYIECHHS 33aBUCUT OT TOIO,
CBETHT JIM HA Hero ConHie wid 00BOTakKUBacT XOJ0A. ITOT 3a-
KOH B33UMOACHCTBUS BEPEH TAKXKE M JUISL BOJBI, KOTOPas IOCTO-
STHHO MEPECTPAUBAET CBOIKO CTPYKTYPY MOCPEACTBOM U3MCHCHHSA
B3aMMOPACTIOAOXKEHN CBOMX YacTHl. [IpoMexXyTku Mex Ty ya-
CTHIIAMH CO3/JIAI0TCSI CBETOM W TeruioM. Popma srisercda npo-
IYXTOM TEMHOTbI M TIpoXiafibl. ECIM NOHSITH, KaK ACJIUTD IPOTH-
BOTIONOXHBIE ACHCTBHA M KaK OpraHM30BaHa MX BHYTPCHHSSN
CTPYKTYPa, TOTIA BOJAd CTAHET CBOSIO POAia MPOCTPAHCTBOM, 4 €€
nracTUyHasn GopMa — €ro BONJIOIIEHHUEM, TTOCTOSHHO TPaHC-
(bODMUDYIOIIMMCS [TO/1 NEKCTBUEM TCIUIZ, CO3AABAA TIPDH 3TOM
JBHKCHHE, 3aMOHAIOUIEE MPOMEXYTKM MEXIEY YACTHLIAMA.

Ecny oTayXAeHHOE OT NPUPO/bI YEJIOBCYECTBO, ONHAKO, HE
UCAOAB3YET STOT BAXKHBIH IPOIIECC, a COXOKET TE BELECTBA, YTO
NOPOXAAIOT XHM3Hb, TOTAA He OyaeT HUMEro YIUBHTENbHOTO,
eciit ConmHLe COXXKET BCE XHBOC Ha 3eMue.

Ku3Hb Ha 3emiie CYLIECTBYET B Tpex chepax:

1) B kapboHochepe;

! Kap6orocdepa — TEPMHH NPOTHBOPEYMT OGKYHOMY HCIIONB3OBAHHIO
OTpeAeIEHHIO COCTABHOM YacTH C10B «kapboHys (sgm. carbo) — 4acTh CIOB-TEp-
MHHOB, Q3HAYAIOUIAA, OTHOCAIMICA K COCTHHEHRAM yraepoaa. Buxrop [ilay-
Oeprep oObeXMHW IIPH OMCIIH €€ BCE TE CNOBA, KOTOPHIE 0003HAYANM J1IoOhIe
XHMHYECKHE 2JIEMEHTEL H HX COUeTaHKA, 32 HCKIIOYCHHEM KHCIOPpOOa H BORO-
poNa, H HA3BAN X «MATEPHHCKMMH CYOCTaHUMSMH», TAKXKE HasnBacMbie «Koh-
lestoffes (nem. kohlestoffe — yronsuie 3anexu). OrneAbHO OT YTOTO ONpeaene-
HHA AedHC TaKKe 03HaYaeT 60ee BLHICOKMIH aCNeKT KapOoHa, KaK GHIMISCKUMH
H IHEPIeTHUCCKNM, TAK W HeMaTcpuanbHhli. MHorma Takoe 3Hayewme ciosa
«kapboH» OyneT obo3HavaThCa 3HaxoM Ce, 4ToDN OTAHYHUTE OT TPATHIHOHHOTO
3HAYCHHA ITOFO CAOBA.
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2) B arMocdepe;
3) B ctparocdepe.

CpaA3M MeXIy TpeMs 3THMH cepaMH OCYLIECTRISIOTCA
Mpy NOMOIKH BOAB. Boja Xe B paznHYHHX arperaTHbIX CO-
CTOAHHAX mpeacTasasger coboi cpeacrso ana dopMuposa-
HHUA H H3IMCHEHHUA COCTABa MAKPO3JIEMEHTOB, KOTOPHIE IEpe-
HOCATCA BOAOH, HUPKYIUPYIOLICH BO BCex cepax oT Hebec
Jo ThyOuH 3eMiH W vice versa. EcTecTBeRHO, TeKylas Boaa
AOPOXAAET IHCPrUIO, KOTOPasd HANMpPaBAeHA NPOTHUBONMONOXK-
HO TeweHH10 Boabl. PoxiaeHue BEUIECTB OPraHUYECKHX CO-
TIPOBOXIAETCA CBS3BMBaHHWEM Kuciopola. Korza 3tu asa
IIPOTHBOINIOAOXHBIX TIPOIIECCA NMEPECEKAIOTCH B ONPEAC/ICH-
HOU TOYKe, ocBofoxaaercsd 3Heprua. HH oaHO M3 3THX
3HEPreTHUYSCKUX B3aUMOACHCTBHN HUKOLHA HE MOXET NOUTH
A0 KOHIIA ¥3-3a MOCTOSTHHOH CMEHBI MAHHbBL AHA K HOYH. Ta-
KHUM 00pa3oM, TIPOUCXOAAT MOCTOSHHbIE MEPEMEHB HHIANBU -
JyanbHBIX MHKPOKJIMMATHYCCKHX COCTOSTHHIA, TO €CTh A3Me-
HEHHS1 KOJIUUYECTBCHHOTO M Ka4Y€CTBEHHOIO COCTaBa OCHOB-
HBIX XHMHYECKHUX 3JIEMESHTOB.

Pe3yabTaTOM B3THX HEMNPEPBHIBHBIX B3AMMHLIX MPOLIECCOB, C
OIOHOM CTOPOHBI, SBAAETCS U3MEHCHUE COCTOSHHA PAa3IUYHbBIX
BHIOB BOJBI B KOHKDETHBIX 30HAX, a TAKKE MOCTOSHHAd
TpaHCc(opMaNUsE BUAOB PACTHTCIIBHOCTH, KOTOPBIE NOACTPAH-
BaIOTCA MOA BOAY, HENPECTAHHO ABMXHMYIO CWIOHA BHYTPCH-
HUX B3aHMOJCHCTBUH. DTUM BHYTPSHHHM IHEPTETUYECCKUM
B3AUMOJICHCTBHAM MPOTUBOMOCTABNEHO BIMAHHE BECa BOIBI.
H3MBH}IIO]I.IHCCH BCJIIMYHHLBE 3THX COCTABJIIAIOUIHUX CHII HCH3-
0€XHO BbI3bIBAIOT NOCTOAHHbIE NOIHATHA U ONYCKaHHUs Yac-
THLl BOAL — TO Ha3hiBaeTcsi BOAHOW mynbcauuei. Kaxnpoe
HOBOOOPa30BAHHE 33apPOXIANOCh B MEJbYAHIINX IMPOLECCaXx.
Pa3BuTHe Ha paHHHX CTAOMAX MOXET JOMTH J10 KOHLA TQJBKO
B TOM CJIy4ae, eCJIM BHYTPH3EMHbIC NMPOLUESCChl NOACUHCTBYIOT
npaswibHO. 10 3aKOHY NPUPOIE KaAXALIU Bonee coBepLIeH-
HBI¥ BHI pacTEHUA IPOU3OLWIEST OT APYIroro, 601ee NpUMHUTHB-
Horo. TpaHCTIOpTHOH cpemoif BEHIECTB, a TAKXKE CPECACTBOM
XpaHCHHMA M nepenayn uHPopMaldu O XU3HEHHBIX Npouec-
Cax MePBOHAYAILHO ABASAIOTCH MOA3ICMHbIE BOAHI (10 KOTOPBIX
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IOXOMAT KOPHHM pacTcHUW). JIBHXXEHHE HX peryjJupyercs pas-
HHLEH TeMneparyp, 6aaroaapsa KOTopoH NPOHCXOANAT BHYT-
pEHHHUE MeTABONIHYECKHE MPOLECCH € YY44CTHEM OCHOBHBIX
3JIEMCHTOB. _

Taxkum obpa3oM, NMINIYALC JUIS ABHLXCHUS BOAEI — 3TO NPO-
OYKT B3aMOJECHUCTBUA MEXAY MTPOTUBOIIONOXHBIMH MpOLIECCa-
MU, KOTOPhI€ IPUCYTCTBYIOT NOCTOSHHO B caMoii Bore. Yepes
MOCTOAHHOE COIMPOTHRICHHE, BO3HUKAKOIIEE B pPE3yabrare
B3aYMOICHCTBUH MEXTY YITIEPOAOM M KHCIOPOIOM, CHOBA NPO-
UCXOOAT KONneOAHUA TeMIEPATYPHI, 2 C HUMW U UMITYJIBC K JIBH~
XKCHUIO — MYJ6CALINHA BOJBI, KOTOPAA TAKHM ITYTEM BPEMEHAMU
PACTBOPSET COMM M ADYTHME BENIECTBA, BpeMEHAMM HAKATTWBAET,
TPAHCTIOPTHPYET U TpaHchopMupYeT UX. CYINIHOCTE H CMbICH
3TUX BEYHBIX TIPCOOPA30BAHMIA B COZIAHMK U COXPAHCHMM pa3-
JIMYHbBIX BUIOB PACTCHHIA M (pH3HIeCKUX (POPM, KOTOPHIE B CBOIO
o4epeab SIBIBIIOTCA CPEACTBOM XpaHEHHSI M TIpeoOpa3oBaHUS
PATHUHLIX BUIOB IHEPTUH.

PasHHa moTeHUMANOB, a TAKXe NOCTOsiHHasA pa3sHHUIa 3Ha-
YEHHUH MEXY TEMIICPATYPOH BHYTPCHHER M BHELIHEH CPCIb! $IB-
JIAKOTCA JINUIb (POPMAMK SHEPTUHU, KOTODHIC COCTABNAIOT HHKI
BOJIBI ¥ MIPOBOLIMPYIOT HETIPEPBIBHBIH KPYTOBOPOT.

IBOIOLHSA OPOSIBIACTCS B

1) MaTepuaIbLHOM MUPE,;
2) HeMaTepHaATbHOM MHpE.

KaMHM, pacTeHHs, XMBOTHBIC, AK0AH, ILIAHETH H CoaHue —
OpPFaHM3MEL, O0NIAAAI0IIKNE TYWIOH U TeNoM. Kax bl yu cBeTa
WY YaCTHLA TeIU1a HYXAaioTcAa B Pu3ndeckoi popme, ¢ XKoTo-
poil OHM MOIJIM OBI B3auMOaeiicTBoBaTs. Kax oMy teny Tpeby-
€TCA BHYTPCHHSAS SHEPTHA, H3 KOTOPOTO OHO CTPOHTCS, Onaro-
Iapsi KOTOpo#H OHO TpaHCPopmupyerca. Koroa Teno pacnanaer-
Cd, TOIZA 3TH SHEPrMHM, M3 KOTOPHIX OHO OBUIO CO3AaHO,
BeICBOOOXHal0TCH. HUUTO HUKYaa He ucuesaeT. Korna aHeprus
BbICBOOOXIAECTCA B PE3y/bTaTe pacnaja Teaa, Toraa Bona ¢ ro-
TOBHOCTBLIO BOMpaeT ee B cebs, BMECTe OHH HMPKYIMPYIOT IO MO~
BEPXHOCTH 3eMJIH, M JHCPTHUS HaxXOAMT HOBYIO XH3Hb. TakuM
00pa3oM, Kyda Obl Mbl HH B3TAAHYNH, TTOBCIOAY XH3Hb, HENPE-

23



Kpamammecs dopMMpoBaHns U TpaHcopManuu. JyxoBHas
XH3Hb IIPOLITBIX K OYVOYLIIMX MOKOJIECHHI , 0 KOTOPOH MEIL HE 33€M
NMPAaKTHYSCKH HUYETrO, XUBeT M B Hac. Kaxaas mMarepuanbHas
dopMa XU3HU BCEra SABASETCH OTPAXECHHEM HEMATEepHANbHOM
tdopMbL, cocTOALLECH U3 CBETA, TCILIA, PANMAIIHH.

Kaxnoe H3MEHCHHE TIPOLECCOB BHYTPEHHENO ¥ BHEUIHEINO
0OMEHA B LIEJIOM MEHSACT IVIOTHOCTb ¥ HHTEHCHBHOCTS BHYTPEH-
Hel paarMauuy BoAbl ¥ TAKUM 00pa30M MEHACT HaTIpaB/icHUe, TIO
KOTOPOMY ABHXETCH TedeHUe XU3HH. Hapyienue npupoaHuIX
33aKOHOB BHYTPEHHHMX H BHEITHMX KoHdoOpMauuil BexeT K Hapy-
IIEHHIO DIOOAIBHOM IBOMIOUMH XM3HH., McYe3HOBEHHME BOMAbLI
WK TPaHC(HOPMALIHST BSILIECTB — 3TO 04E€Hb CEPBCIHBIN MPemy-
NPEXAAMINA JHAK, TOTOMY YTO XapaKTEP BOAbI TAKXE MEHACTCH
B 3aBHCUMOCTH OT €€ BHYTPEHHEIO COCTABA, 2 BMECTE C ITUM ME-
HAETCH XapaxTep Beex (hopM KH3HH, BKITIOUAS Yel0BedecTBO. Ko-
JMUYECTBEHHOC YMEHLIICHHE BHAOB PACTCHHIN M, NPEXIe BCEro,
RIOPYa BBHICIDUX PaCTCHHl — JIeCOB — BeAET K (hHU3nIeCKOH U MO-
paTbHOM HEreHepalliH 4YeOBEYECTBA, 9TO TOMBKO OYEBUAHLIC
NOCACACTBUA U3MEHEHUS (PUIMKO-XHMHAYECKOTO COCTaBa BOALI U
paspyLUeHMsA JIATOCOhEPhl, KOTOPOE MPOUCXOIUT B PE3YILTATE TY-
OuTeTbHOM ASATENLHOCTH YEN0BEUECTB2 Ha TENE JeMIM.

CeromgHs Mbl HE TO YTOOH 0XHAAEM KPHU3HCa, A CKOpee oTpe-
KaeMCA OT BCero, OTpHLUAEM CBOIO BUHY B KadeCcTBeHHOH U3U-
YecKOW HereHepalry BCEX XHBBIX OPTaHU3MOB, UTO ABAAECTCA
PE3yAbLTATOM HAPYIEHMHS] BOTHOTO 0aNaHca Mpvponsl. 3a 3Toi
IEBOTIOLMEHA CIICAYET MOPAIBHBIH, MCHTAJIBHBIK H JYXOBHBIH
KOJNAMC YeJOBEYeCcTBa, KOTOPHIA YXE AOCTUI CYLIECTBEHHOIO
YPOBHS1, H, HECMOTPS Ha BCE TIpeaynpeanTebHbIe 3HAKH, TI00H
BCE €LUC HE OCO3HAIOT CEPhE3HOCTH CO3IABHICHCS CHTYAUHH.
XyxXxe 3Bepei, OHH MUIYT OKOHYATE/NBHOE CIaCCHNE YCAOBEUE-
CKO# pachl B paccTpene KAKIOro ecATOro Opy)XXueM BOHHbI, KO-
TOPYIO ONAroCOWISIOT HALM CBAIIGHHHKYW, HECMOTPSA Ha BCE
3aMnOBCAM, B W3-3a KOTOPOre HAlllK ACTH PHCKYIOT YMEPETh, HC-
TE€Kas KpOBbIO.

PenieHue, moitieM M MbI 10 RPEXHCMY ITYTH TUOO B CBO# MO-
CJIETHWH 4ac Mbl BCE XK€ CMOXEM 3aLIUTUTL Ce0A OT CaMOICKAne-
YUBAHMS, 3ABHCHT TOJIBKO OT Hac. Mim Xe BMecTe ¢ AeaTe/IsAMHU
HayKM M roCyIJAPCTBa, KOTOPLIE, HE CYUTANACH C ONACHOCTRIO M0~

24



TIOXKCHHSA, PYKOBOICTBYSACH JIKIIb THYHBIMH HHTEPECAMH, HECTO-
COOHbIMWA NPUHECTH MOAb3Y WIH [IOMOYb, IPOAO/LKUM OCTaBATh~
CS BEPHLIMH HAIICH CENOAHALIHEHA TOUKE 3PCHUS.

BHOIOrMIECKHil BAKYYM —
ONTHMAJILHAA ABHAKYINAA CHAA JJIA MAHIHH

[Tox6opka crareii H3 XxypHata «Implosion», Ne 29 (¢. 27—31), 53 (c. 24—29)
H 109 (c. 9—17) o1 8 Mo 1954 rona

«Hayxa ymeepwoaem, ymo daesenue no omnowenuio K enewnell cpede DouHaxeeo
80 6CEX HANPABREHIIX, MEM HE MEHEE CYIECmEyem i ecmecmaensoe daeaenue (Ha-
npumep, dasneniie 8010yxa), u OHO HaNPAGACHO GHYMPE NPEOMEMQ U MAKe 00UKa -
K080 80 8CEX HANPAGACHURL».

Buxrop IllayGeprep, xypHan «lmplosions, Ne 114, ¢, 29

Heckonpko 1eT Ha3al MOU NEPBble NAaTEHTH ObLTY MPEACTAR-
JieHbl Ha paccMOTpeHue B 26 cTpaHax. I1odTH B KaxXno# cTpaHe
IKCNEPTHI NO NATEHTaM OOBLIBUIAM MEHA CYMAcCIUCALIAM, a He-
KOTOPBIC H3 HUX JAXE OTKA3ATHCDH POHM3BCCTH OLUCHKY IIPOLIC-
HUA Ha nateHT. ITooBMHA U3 3THX IPOLIEHMI HA CETOAHALLIHMH
JeHb npuHATa. OcTanbHEIE TTPOLIEHHS, BEPOSITHO, TOXE CKOPO
OyayT OEOOPEHBI, XOTH X 3HAYMMOCTD H BO3MOXHOE MX ITPaKTH-
4eCKOe MpHMEHEHWE MOKA HE OCO3HAJI HH OMH IKcriepr. OnHa-
KO QOOCHOBAHHOCTDb 3THX TPCOOBAHMI Ha NATCHT HE MOIJIA OMTH
OIIPOBEPrHYTA COIJIACHO Pe3yALbTATaM NIPEABAPUTENLHONO MPO-
1eHHMS. B TO Bpems, KOTa s OXXHAAN 3TUX PE3YABTATOB, YIIOJHO-
MOYEHHBIH YIIpapaeHUs MO BbIIAYE NATeHTOB B I'epMaHnM, KO-
TOPBII NEPEROAMUN MOE NPOILUCHME HA HHOCTPAHHBIC SI3BIKH,
CKa3aJi MHE, YTO KCIEPTH {10 IIPOYTEHHH OHOIO Cpa3y Xe Mmo-
PY3UIUCE B JOATHE PA3MBILITICHHAA H ¥TO BCKOPE MOH IPOCKTHI
ObLIN 07100peHbl OXHH 33 ApYrUM. Takum oOpa3oM, 6bUTa npH-
3HaHa CIIpaBeITUBOCTh MOHX B3TNAH0B. Ho ux oxoHuyaTteasHoOe
pelreHUe ObUIO CACIAHO IO NPUHYXXIeHHeM. To, 9TO OHH pe3-
KO CMEHWIH TOYKY 3DEHHMA, BEPOITHO, OBLIO CIPOBOLHPOBAHO
AKTUBHBIMH CITOPAMH BO BPEMS IPEABAPHUTCIBHBIX CYIIAHKH, 4
TakoKe MOABNEHHCM paSHOOGpElSHbJX CTaTeCK B TAK HA3EIBACMbBIX
«CEPBE3HHX HAYYHBIX» XyPHATAX.
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Hanpumep, xypHai «Das Universum» coobiiun, uro neo-
NbllIHE UIBEHUAPCKHE 03epa YXKe NOPAIKOM PAa3pYyWEeHB! H3-3a
TOTrO, YTO B KOMEHAX BMANAIOMIMX M BHTEKAIOIIMX K3 HHX peK
ObU1H YCTAHOBJIEHBI MOY TypOuHBI. Ha caMOM e nene 6puU10 3a-
MEUYEHO YXACHOE YXyAILCHHE Ka4ecTBa KaK peYHOMH, Tak M 03¢ep-
HOW BOAbI BO MHOTHX KPYIIHHIX LIBEHIIAPCKHX O3epax, a TAKKE N
B HEMELKMX U B MHOIUX APYTUX yX€ JaBHO M COBCEM IO HHOH
npuyuHe. B ramGyprckom nepuoinyeckKoM uzaaiuu «Der Spie-
geb> 9 mwoust 1954 roaa 6610 ONYEIUKOBAHO, UTO YXE IO MEHbB-
ureit Mepe 10 000 MunInoHOB MapoK OBUTH OTpadeHb [ epMa-
HHEH Ha BOCCTAHOBIEHUE SKONOFMYECKOr0 COCTOSHUS BOOHbIX
oObekToB. Pexkn ['epMaHWH 3arpda3HeHBI TAK CEPBE3HO, YTO JJaXe
OYHCTHbOIE COOPYXEHHAS (PAKTHIECKU HE IPUHOCAT HUKAKOH HO-
JIB3bI. :

Joarui meproa neHULINTA YUCTOH BOABI NPHUBEAET K HEXBAT-
K& [IMTHEBOM BOIbI ¥ BOAbI IS TIOBCEAHEBHOIO UCNOIL30BAHNA.
Tab1MuKkH, 3anpelliaiolline KyTIaHWe, H pYIrde TIpERyrpexXaalo-
lLIe 3HAKH CBHAETEC/ILCTBYIOT O TOM, YTO NMPHYHHA 3TMMAECMHH
TTOJAOMHETATA — B 3arps3HCHHO#A BOAE, B KOTOPOit OBl 00Ha-
pyxeH BUpyc. Bona 6bl1a 3apaxeHa IPH HEBBISICHEHHBIX 00CTO-
ATENBCTBAX. ¥ CUJICHHOE XJIOPUPOBAHHE HIH APYTHE OTPAaBAAIO-
LIMEe MEPH TTPUHEC/IH MAJO OJib3bl. BCe MONBITKH MCKOPEHNUTD
KOMOPAACKOTO XYKa M IPYIUX CEIBCKOXO3ANCTBEHHBIX BPELHTE -
JieH SIOXUMMKATAMH TAKXKEe [TPUBEIH K HYJIEBLIM PE3YJIbTaTaM.
ITponsomen npoTHBONONCKHLIH 3ddexT, YHCHO NarybHbIX Na-
Pa3sUTOB, MIPOTUB KOTOPLIX HE TONWIMCH HHKAKHE CPEeCTRA, He-
TIOMEPHO BO3pOCiIo. Hem ocnabneHHee OPraHU3M, TeM IPOBOP-
HEeE¢ U aKTMBHEE CTAHOBITCS €10 PA3PYIIMTENH.

B npolnIeHHsIX 0 TIaTEHTE, 0 KOTOPBIX eule OyaeT paccKasaHo
B 97T0M KHHTe, COBEPLIEHHO ONpeaeNeHHO OblJIO ONUCAHO, FAE
JOJXHBI ObLIH OBITH YBUACHHBIMU TIPUYUHLL 3THX OeACTBHH H
Bcex GonesHeil, BKIOUad pak. B 3THX NPOILICHUAX A ONMUCAT
CBOH HayuyHble HAOMIOAEHUS TOTO, MTO ACUCTBYROWMH CeHvac
METO/ YIIPARACHHUSA BOAOTOKAMU TEXHOAKANEMHUYCCKHUM CIOCO-
00M, KOTODbLIH ABISETCH Pa3spYLUMTENBLHLIM B JIIOOOM acriekTe,
ABISICTCH €AMHCTBEHHOW MPUUMHOM 3KOHOMHUYECKOro craja,
pOCTa COLMANBHBIX HY XK/ M TOCTOSTHHOTO BO3PACTaHUS NOIHUTH-
YCCKUX 0eCnopsankoB. « [eXHOaKaAeMHUYECKHUM» METON HA3bIBA-
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eTCA OTOMY, YTO €r0 H3Y4aloT BO BCCX aKAJEMHUSAX H YHUBEPCH-
TETaxX, U B KAXKIOM CITOBAPE €0 OMHCHBAIOT KAK HCKYCCTBEHHYIO
dopMy yckopeHUA ToKa. LleHTpoOEXHOE ABMXKEHHUE O3HAYaACT
NOTHHMAIOLIYIOCA TeMIePaTypy, TEIUIO, PACTSIKCHKE, PACLLIK-
pPeHHe H 83pbIB, OHO MCIIONB3YETCA CEYaAC BO BCEX BUIAX NMPO-
MBIIILICHHOCTH, IIOTOMY KaK JIIOAK He 3HAIOT JAPYTUX CTIOCOGOB
NPON3BOICTBA. TakKUM 0BPa3oM, €ro OyIyT MPOAG/IKATHE UCTO-
Jb30BaTh TOBCEMECTHO, NMTOKA He HymeT u300peTeH Apyroi, 6o-
jlee PaMOHATbHBII HCTOUHUK JHEPTUN.

Ha npotaXxeHiU MHOTUX J1eT A HabJTI04a1 3a GOPEABIO, KOTO-
PO#A yIAeTcqd OCTaBaThCd IMOYTH HEMOLBHXHOW B CTpPeMHUTENb-
HBIX [IOTOKAX FOPHBIX PEK. JT0 MO3BOJIMIO MHE OTKPHITh HaH-
JYYIIUK H CAMBIA AEIEBbIA UCTOUHHK MEXAHUYECKON MOLIHO-
CTH. ITO Takad opMa IHEPTUH, KOTOpAs OYAET CTUMYJIUPOBATD
3MOPOBBII POCT U OCBOOOIMT YENOBEUECTBO OT TEXHOJOTHIA, KO-
TOPbIE B HACTOSALINI MOMEHT TOJBKO nopabowmalot ee. CHcTema
e¢ IIPOM3BOICTBA, OCHOBAHHAA HAa OMOMIOIMYECKOM BaKyyMe,
NPEIOCTABUT OCHOBY 1M KAYECTBEHHOIO ¥ KOAWYECTBEHHOIO
poOCcTa NPOAYKTHBHOCTH, TAKUM oO0pa3oM peilas FHEeTYLWYIo
pobJIeMy pOCTa YeIOBeIeCKOH MONYISIUMK M YMEHBILCHHS 3a-
MaCOB NMPOAOBONIBCTBUS , KOTOPAS C ACTKOCTHIO MOXET ITPUBECTH
K TPETLEf MEPOBOMH BOMHE, KOTOPAs, B CJIydae eClIH OyIeT ucro-
Jib30BaHa aTOMHas OomM6a, NpUBENeT K KOHUY LIHBHIIM3ALHH.
D10 NOAKHO OBITH JOCTATOUHBIM APTYMEHTOM [UIAl TOTO, UTOOb!
[TPHHATH BCEPhE3 HUXEOMUCAHHOE, JaXKE HECMOTPS HA TO, YTO
Ha MEPBBIH B3MIAL 3TO MOXET MOKA3aThCs YTONKEH. Panukanb-
HOE HOBaTOPCTBO W300peTeHus, BUAUMO, TOCAYXHIO ITOMEXOH
MaTeHTHOMY YNpaBNeHUIO AAS BbIHECEHHS! IONOXHTEIbHOIO
BEPIHKTA, BEilb, C X TOUKH 3PCHUSA, S pa3PYHINA OCHOBHLIE CY-
IIECTBYIOLHME NPUHLHIMDBL ¢ TAKOH X€ JETKOCThIO, KaK KApTov-
HbIi AOMMK. TakXe He CIeAyeT OTKNOHATHCS OT 3TOr0 TOABKO
MOTOMY, YTO CO BpeMeHEM HCUe3ReT HanoOHOCTh BO MHOTUX BU-
Aax YeJIOBEYCCKHUX 3aHATHH, KOTOPbIE MPeACTaBIAIOT COOOH na-
Pa3UTUPOBaHHUE IO OTHOLLEHMIO K IPUPOLE. 31eCh Mbl CTANKH-
BAEMCS ¢ CYIIECTBOBAHHWEM WIHM HECYLISCTBOBAHHEM MMUIHO-
HOB AIO/ICH 110 BCEMY MUPY.

bonee cra Aer Ha3ag OBLIO M3BECTHO, UTO BOJA UCHYCKAeT
HOHHOE HATYUCHME, KOTA €€ CTPEMMTEIBHO CITYCKAKOT 110 CHC-
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TEME TIPAMBIX TPYOOK nox gapneHueM (cM. puc. 1—36). OnHako
[0 CHX ITOp HEM3BECTHO OBUIO CICAYIOLICE: €CTH ITO HINYYCHHE
OpeIoMHTs (GUIBTPOM U3 TBEPHOTO BEUIECTBA (HANMpUMED,
TBEPAOIO NMapauHa) ¥ ITOBECTH B BAKYyM-TIPOBOJI, TOIAa PHO
OTPA3xUTCs Ha €ro BHYTPEHHEH NOBEPXHOCTH, MOPOXKIAT TEM-
HO-KPAaCHOE, CHIBHO MYNBCHPYIOLIEE CHAHKE, KOTOPOE BHAHO,
€CJIU CMOTPETh B TPYOY B TEMHOTE. OHO INOXOXE Ha 3apHULBIL.
Ecau 311 nyum ycwiuth B JledaeHcKo# 6aHKE M 3aT¢M BBECTH B
HEOTHCOMACHBIC XWAKOCTH WM Ta3bl, GHH 3aXryT MX. Tak Bo3-
HUKIO IJIamMs Bo BpeMS KaracTpodbl I'mHneHOypra, KOTOpBIA,
OyIy4H HallOJIHEHHBIM BOIOPOIOM, OITYCTHIICS HA 3EMITIO HOCIIE
cGpoca BOIHOTO 6aUiacta. AMEPDHKAHCKH i MAPYKabyib AKPOH,
KOTOPBIit O6bUT HAXYT TeJIMEM, CHEXIUJICS U YTIAJt B OQHO NPpoXJaaa-
HOC ¥ TYMAHHOE YTPO, MO HEU3BECTHLIM IIPHYMHAM HAITOJHH-
T€JIb U3 NEITUA CTaN KUAKOCTEIO. [Ipon301L10 yYMEHbLIEHHE 00D-
ema B 1800 pa3, ob6paTHOe NpeBpallieHNE TEIHA B XUAKOCTD CO-
NPSDKEHO ¢ TAKHM YMEHbILUEHMEM B 00beMe. JTOT YIUEAWIHA
061beM CTAHOBUTCS ONOJIOTHYECKBM BAKYYMOM, KOTOPLIA nony-
4aeTCA B Pe3Y/IbTATE LEMHBIX PeAKUM, OH — HACANbHbIH HCTOY -
HHUK JIBUXYILICH cunul. B OMoTexHuke BaKyyM Co3maercs I1o-
CPEACTBOM YMEHBIICHUS 00beMa BEWCCTB B M3BWIMCTBIX TPY-
Dax, 4yepe3 KOTOpOe, B HNPOLIECCE PEITyALCALIMU, MOXET ObITh
MOJIYYCHA 3HEPIHS.

Braroaapa narenty Ne 1.057.676', opobGperHoMy Ynpasie-
HHEM [0 BhiOa4e NATeHTOB BO PpaHUMH, KOTOPOE IPHHSIO €TO
B IIOYTH HE3aKOHYEHHOM BHAE, Ha MOW OTKPBITHA 00paTuiin
BHAMAHUC HAYYHBIC HHCTHTYTH, 3aHHMMAIOLIHECR HCCICAOBA-
HHEM BOZbI ¥ Bo3ayxa. Yepes nocpeaHuka B BeHe MOM Tpyael
Obi1H YIOCTOeHB BHUMaHHA. I 00BsACHAT HPHUMHLL YBENHYE-
HUSA caydacB HHQpECKUMOHHBIX 3a0oneBaHMil M 3arpsA3HEHUSA
BOIBI, COKOB PACTEHHH M KPOBH M IaXe BOIHBIX KaTtacTpod.
Hpoteccop Orro Bapbypr Wayyan 3n0KadYe€CTBEHHBIE OITyXOJH

! Bror narerT we creayer nytath ¢ dpaHLysckuM nareHToM Ne 1.057.576, B
KOTOpOM TpYGa B BUIE TBOWHOMH CITHPATH ONMHMCHIBAETCH IO 3JAr0NOBKOM «Tex-
HOAOTHYECKHE NPHOOPRE K 00OPYAOBAHHE LTS TPAHCTIOPTHPOBKH KUAKNX, TA30-
o0pasHbX HIH BOEYILIHLIX BeecTB». TaknM o0pa3oM, 3TO MOXeT OBITE NPHIO-
KEHO K APYTOMY MAaTEHTY, K [PHMEDY A PeMyabcaTopa WIH penyascHHa, C
JApYroi CTOPOHBL, TAK KaK 008 HOMEpa OTJTHYAITCA APYT OT APYTa BCEro Ha O0WH
3HaK, 3TO MOXeT OLITE BCEMO JIXLIL OTICYATKOH B REMCUKOM TEKCTE.
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noAA%A BOALI

HACANKA ¢ TOHKHM
 OTBEPCTHEM

TOHKAA CTPYHKA BOIM

OCBHHEOBANNMH
chopwnai cocyn . NpOBOIARK

Puc. 1.
CxeMa ycrpoiictea Bukropa Hlaybeprepa « Oxcnepument
co cTpyeit soga» — 1951 ron

JemoncTpuposaica B Bexe, Jlonaone, Kembpumke, Oxcdopie u bup-
MHHFeME, DIEKTPOCKOT peardipoBal, KOra aKKyMyJIMPOBAHHKA 3apsa
OTpaxancs oOpaTHO MO HAINPABICHUIO K TeKY1IeTi CTpye BOAK NPH NMO-
MOIH napaduHOBOi ITACTHHDBL. JTa peaKiuAa MPOUCXOUAA JAXKe TOr -
13, KOF/1a TOHKast CTPyitka Boasl 6buUta aauHoi 20 METpOB.
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MOA MEKpOcKOnoM. OH ONpeae/ini, YTO OHH NMUTAIOTCH HCKIIO-
YHTENBHO KHCA0poaoM. [lpeanonaraerca Takxe, YTO U pacte-
HUs KoObiBaloT 80% CBOMX MUTATETBHBIX BEILECTB U3 TTONOXU-
TEABHO Tepe3apsKeHHOH aTMOCcdEDBL.

S He NPH3HAIO 3TY MMNOTE3Y, TTOTOMY KAaK KUC/IOPOX HE ARNI-
€TCH TTHTATENbHBIM BEILIECTBOM, a SIBNISIETCA BelIECTBOM, KOTOPOE
HACHILLAET NPOTHBOMONIOXHO 3apsaXxeHHBle (reochepuyeckue)
{dpyKTHreHHBIE YacTHULL. OHH NPOHMKAIOT B MPOTOIIa3My pac-
TeHMit Yyepe3 KopHU (cM. puc. 15). B Bonee BbICOKOOPraHHM30BaH-
HBIX XU3HEHHBIX (POPMaX OHW NPOHUKAIOT B FEPMETHUYCCKU U30-
JINPOBAHHYIO CUCTEMY KPOBOOODALICHWS Wik OPYTHE OpraHHve-
CKHE XUIKOCTH NYTeM HHTEHCHMBHOM mndwpysuu. Takxe onu
TIPOHHKAIOT Yepe3 NOPbl JUCTLEB, XAOPbl U JeTKME H CO34a10T
CMECH, KOTOpbIe Ha ATOMAPHOM YPOBHE JENAIOT BO3MOXHLIM
NPACHOCOGIEHHE K TTAaTOTeHHBIM YCIOBHSIM WIN K OXHMEBIIEHHIO
O0BEKTOB BO3ACHCTBHS.

KuBUTEILHBIC SHEPTHU NOABAAIOTCS , KOTAA HANMEKTPHIH30-
BAHHbIE KApOOYaCTHIIL H KOHAEHCHPOBAHHAs U30LITOYHAS COJ-
HeuHas SHEprus B ra3pobpasHoi opMe, TakxXe HasbiBacMas
KHCAOPOAHOM, CBA3LIBAIOTCA U 00Pa3YIOT SMYABCUH. ITO IIPOUC-
XO[IUT BO BpEMsI CMeLIMBaHUA T YHIUPYIOLIMX BELIECTB, KOT-
3 BMECTO NMPOLIECCA PEAYKLHMH MTPOUCXOIMT OKHCIICHHE,

O6pas3yoTcs U XUBHTCABHBIE CWIB WM HET, 3aBHCHUT OT
TOrO, Kak CMEIUMBAIOTCH Bewecrsa. Umnynse, poxaalomunid
XHU3HE, MOXET ObITb CTUMYIUPOBAH TONLKO B TOM Cly4ae, eClid
TeUENonOOHbIE Ha3NEKTPUWIN3OBAHHBIE YaCTULH CBSI3bIBAKOT
H3IOBITOK NPOAYKTOB COJIHEYHOU HEPIUM, KOTOPLIA MaTepua-
An3yercs B KUCHopod. CHbl paspyLUCHHS Xe CTUMYJIUPYIOTCS,
KOT/Ia TIpOLeCChl B3aUMOLCHCTBUSA MTPOUCXOAAT B OOPATHOM MO-
PSIKE, TO €CTh €CJIM EKTPOHBl KHCIIOPOAA CBSIKYTCH C MaTe-
PHHCKUMH KapfooanekTpoHaMu. Kuciaopon npM HarpeBaHUU
CTAHOBHUTCS AaKTHBHBIM, 3 HA XON10A€ OH MACCHUBEH.

Taxum 00pa3oM, €ciIM BOIa, COK PACTCHMI MJiM KPOBB CBEPX-
OCBCILUEHBI, CBEPXHATPETH WM NGO XHAKOCTh ABUXKETCH CO
CKOPOCTBIO Bbillle HOpMATLHOW Onaroaapsi JaBieHUIO ¥ OeHCT-
BHIO TEXHOAKAACMUYECKHX U300PETCHUHA, TAKWUX KAK CTAbHBIC
TOKOCHHUMATEIU, THAPOTYPOUHBI, HACOCHI, TIPONEICPh, KOB-
iosasi rwaporypbuHa [lenrona (y Koropoii Boga Ha jaoma-
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TORKAT CTRPYHKR BOAL

/ ceuenne uepes

i
{ | / CupaIbHbI KOJLIEKTOP

MPOBONEHK
»
\ COCYR-KOLIEXTOP

Puc. 2. DRCNepPHMEHT co CIHPAILAC 3AKPYYHBAIOUICHCS

CTpYei BO/IN.
CxemaTHUECKOE H300PaKEHHE NPOXOXKAEHUS TOHKOH CTPYH BOAL

00 CIHPAJCBRAROMY 32PSIKEHEOMY KOJLIEKTOPY

ILseacknii Hay4HO-HCCIEIOBATCNHLCKKHE HHCTHTYT OHONOMHYECKHX
TEXHOJTOTHH

CTH/KOBIH paBOYETO KOASCA FTOCTYTIAET YePE3 COIUIA 10 Kacare-
ABHOM K OKPYXHOCTH, NPOXOAAUICH yepes cepeIMHY KOBINA),
CHJIBI Pa3pYIICHUS HAYHHAIOT ACHCTBOBATL, BTH HACBILLICHHKE
HOMOXKHTEIBHO 3aPSKCHHbIMH HaCTHLAMH HATYYEHHSA TI000-
Hbl PEHTICHOBCKMM M [IPOCBCYHBAIOT XKWBYIO Matephio. OHu
INPOHUKAIOT HENMQCPEACTBEHHO B OTPHLIATENIBHO 33pPSDKEHHBIC
KIETOYHBIE SAPA Y IIPOBOLKMPYIOT pacnaj KIeToK. DTo paciler-
NIEHHUE Saep MPOHCXOIMT CBEPXMHTEHCHBHO. TAKOE MITyUYCHHE
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IIOPOXIAET BBICOYARIIIYIO TEMIICPATYPY (KaK B ANEPHBIX peakTo-
pax), KOTJa CTAAKHBAETCH ¢ MPENSTCTBHAMH WIH TIPEAOMAACTCA
rpapHTOM.

OTpHUATEJbHO CYNEP3apsiXEeHHBIM MUKPOJIEMCHT YPaH
[IPUCYTCTBYET BO BCEX KIETKAX, 3T0 OOBACHSET pacnai KieToK
M TKaHEH, KoTopblit 00RIMHO Ha3bIBAIOT pakoM. B secy meict-
BHE YpaHa MPOSBAAETCA B PaCIIMPEHHH IOAMYHBIX KOJIEL TE-
HeMOOUBBIX NEPEBBEB, HAXOOAIUXCA B YCAOBHUAX HU30OLITOY-
HOTO ocBelreHHA. [1o TakoMy e NPpUHUNNY Pa3BUBACTCA paK
B OTMHUPAIOIHAX KIETKaX M3-33a CBCPXOKUCAEHHOM BOALL, M-
TBEBOH, 4 TAKXE COoOepXalleics B MULLE, U B BO3AYXE, 3arpas3-
HEHHOM BLIXJJONIaMH. TaK Ha3HBaeMblil «paKk» I€pepa BhI3bl-
BAaETCS MEePeMEILaOINMHUCH 0 AepeBY CBEPXOKHUCICHHBIMH
NUTATENbHEIMU BEHIECTBAMHA. MOJICKYJIB ¢ OKUCICHHBIM Xe¢-
ne30M 0coBeHHO omacHul. OHA BHOPaChIBAIOTCA B aTMochepy
BMECTE C mapaM#y OT AOMEHHBIX MeUeH, TepenaBIsIIOHINX Xe-
J1€30, OHM KaTaAM3KUPYIOT B3aUMOIOEHCTBAS MEXOY BPeAHBIMHU
FJICMEHTAMHM M CO3JaI0T YCJAOBHMA, CHOCOOCTBYIOIINE pa3BH-
THIO PaKa JIErKHX.

Teneps Mbl [TOroBopuM o GakrepHodarax’, Ipencrasnenue,
YTO paK BhI3LIBAETCS BHPYCaMH, KOTOPLIE MTEPEHOCATCS BOAOS,
COKaMHM pacTeHUH H KPOBbiO, ABAAETCH OLTUGOUYHBIM. JTO TIPO-
HCXOIUT B NEPBYIO OYepeiib 110 MPUYHHE BCEIIPOHUKHOBEHHSA
KAHUIEPOTEHHbIX BEHIECTB, YTO CTAHOBUTCA BO3MOXHBIM M3-34
XMMHYECKMX YHOODEHU .

Taxue oObSICHEHUA BHI3BANH HACTOALMH HITOPM NTPOTECTA B
aKaIeMHYCCKUX KPYraX, YTO BHIHYIWIO MCHS BOODYXHTBCS U
JCHCTBOBATH C MIOMOIIbIO H0JIee TAXKEI0MH apTHLUICpUH. B oTseT
HA BO3PAXCHMS, MOOHATLIC B TCUECHHE MPEABAPUTEILHOU AO-
CTYIMHOM OLICHKHU, A TOTAA MPEICTABMI CACAYIOMIEE HOTIOIHUTE -
JIbHOE OOBSICHEHHKE.

1. 3em5, BOZa M BO3AYX — B3aHMOJCHCTBYIOIIHE ECTECTBEH-
HbIC AKKYMVYJAATOPB! OMOMArHMTHLIX M OMOINEKTPUYECKHUX IU-

"Bakte pHodaru — BHPYCH, NOPAKAIOIINS GAKTCPHAILHYIO KCTKY, pe-
TIPOAYLHPYIOILHECS B Heil M pazpylmiamye ee. 31eck cnoso «baktepuodarus
0003HAYACT ARTOHOMHBI¢ 0OBEKTHI, CYLIECTEYIOLINE B ApYTHX 00beKTax H ofa-
Aaime CcnocoGHOCTLIO YOHUBATh WIK OXHBRIATE UX. Buktop IllayGeprep rakke
Ha3biBAET TAK IOPOTOBLIE YCTPOKCTBA WK CTPYKTYDHI, KOTOPBIE HE KMEIOT HH

KOpPIYCKYTAPHY10, HK MeTadbM3ruecKyro TpUpony.
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HareHos. OHM YpE3BbIYAHO UYBCTBHTEABHE K JABICHMUIO U
TETUTY, M NMPOLECCH B HHX MOTYT OhiTh TOABKO MCKYCCTBEHHO
YCKOPEHBl HCKOHHBIM CITOCOOOM, TO €CTh IUIAHETAPHLIM, B KO-
TOPOM JOJDKHBI NPEOOAATATE OXTTAXKAZIOHIHE TTpolecchl. JTioboe
aHOMAJILHOE YBCJIMYCHME TEMICPATYPH BBI3BIBAET HEECTECT-
BEHHbIE B3aUMOAEHCTBHA MEXIY OCHOBHBIMH (MAKPO) 31eMEH-
TAMH 33 CYET OTPHUATE/ILHO NMEPE3APAXKEHHBX OMOMArHHTHBIX
JHMHAICHOB. _

2. M3BHITOK CBeTa M TEMMEpaTypsl MPOBOLIMPYET BBHIMYCK
IHCPINH pa3pyLECHMA, HECYLUECTBCHHO, ABIACTCA JIM Harpesa-
HHE PE3YJbTATOM CONHEYHOIO CBETa WIH NPOLIECCOB CrOpaHusl.
B HarpeThIx peKax U TEUEHUAX 3TO CBA3AHO ¢ MOTEPAMH B Mpo-
IMyCKHO# CIOCOBHOCTY Y CHJIBI TATH' (CMELIEHHE OCajKa H 1o-
HIDKEHHE YPOBHA IPYHTOBEIX BoA). [IpOOyKTH 3T0# SMY/ILCHH
BBI3BIBAIOT OUATH 3aPAXEHHS BO BCEX OPraHU3MAX, B PE3YJILTATE
KOTOPbIX K3-3a HEAOCTAaTKA KBAIMIEHOB paK CTAHOBHTCA HEH3-
OexXHbM. B TKaHAX NPOMCXOAAT NPOLECCHI 3KCIUIO3MH, 4YTO
MIPHROINT K HX pa3pyLUeHHUIO.

Fere Ha3biBaJ OCHOBHYIO, (POPMHPYIOILYIO CYIIHOCTh NPH-
poani «Beunoe Ilionopomue». 51 nasBam ee «KBaureH»'. OHa
BO3HMKaeT 01arofiapsi TOMY, 4TO BOAA, 3eMJisl, BO3JYX IBHIAI0TCH

! Buzmumo, 370 cta, KOTOpAs B THIPARIAKE HA3WBAETCH CPEILIBRIOMIEH, OHA
AedcTByeT, wrobbl Cpe3aTh WK YINYOHTE THO U CMeCTUTE 0cagok. [To-HeMenku
Cpe3LIBALIAN CHAA Ha3WBaeTea «Schuhkrafls, YTo O3HAYAET «NOATONKHYTD,
CHBHHYTb», TOTA3 KaK Brkrop [[fayGeprep HCnoab3yeT B 3TOM 3HAYEHHH CIOBO
«Schieppkraffs. I'naron «schleppens 03HayaeT «TAHYTH, TAMKTL». BrkTopa LHa-
ybeprep He CayyaiHo BRORpaeT ci10B0 «Schieppkraffs, Tak Kax, ¢ ero TOYKH 3pe-
HHUA, ABYKEHHE 0CALKA MPOKCXORHT H3-33 COCYILETO IeHCTBHA OBICTPOTO Teue-
HHA XONOAHON BOABL, A HE M3-32 MEXAHHHECKOTro BodacicTans BoAs. UTobn
NOMYMEPKHYTH 3TY TOHKYIO Pa3HHILY, BMECTO MHADARTHYECKH MPABHIBHOIO Tep-
MHHA «CPe3bBAKOIIAs CHA» OyaeT HCNOAB30BATECH «THAT0BAA CHIa», Ee adrdekT
noaobeH ACHCTBUIO BeTpa HA KPMINAX, e KpHiua ofxysaeTcsl He ¢ BerpeHol
CTOPOHLI, 8 CKOpee COCYIUMM IPeXTOM BAXpei, 0OpasyotiMXca Ha HOABCT-
peHHON CTOpOHE.

? Hemeukoe ¢1080 «Qualitiitstoffs HyKBANLHO O3HAYACT «KAYECTBEHHOC BE-
HIECTBO» WM «CYIHOCTb». JTHM cJioboM Bukrop HlayGeprep onuchiBan senm-
YMHY 60JIEe BHICOKOTO, 4-T0 HIIH 5-10 HIMEPEH M, YRCTOTO KAYECTBA KaK BeWb B
cebe ¥ kaK OBUXYUIYED CHIY B TOTBEME KayecTsa JIOOON0 BHIa, KAk «kaue-
CTRO-OTIPEACAAIONIAR», HAU «[IPOU3BOASIEYIO KRYECTBO CYIIHOCTb» , WM 3HEP-
rv10. TEPMUH «KBATUFEH*, HCITONB3YEMEINA 30eCh, ARIACTCA COXPALICHHEM IBYX
AHMHACKHX 0B «quality» 1 «generators,
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. Puc. 3.
JIBHaKenne 3apsKeHHbIX 9ACTHIL BOAB BOKPYT
CIMPANIEBHAHOrO KOJANEKTOPA

®otorpapma u3 apxusor lllBeAcKoro Hay4dHO-UCC/ISHOBATENBCKOTO
HHCTUTYT2 BHOTEXHOAOTHYECKNX TEXHONOMHIA.

«MEPBOHAYATbHO» — TUTAHCTAPHO M peobiaaaiollec ueHTPoCT-
peMuTeNnbHO. ECTh 3aNmaTeHTOBaHHbBIC YCTPOHCTBA, MOACTHPYIO-
e 3Ty hopMy ABHKEHUs. JeTanu U CnAaBbl, HCNOAb3YEMBIE B
CTPOUTEABCTBE 3TUX YCTPOUCTB, ABIAIOTCS MONHBIMYU NPOTHBO-
TIOTOXHOCTSMH NCTIONB3YEMbLIX BO BCEX QONACTAX IPOMBILILICH-
HOCTH [Tt TEXHOAKAIEMHUUYECKOrO YCKOPCHUS MACCHLE.

Mou yTBepXKIeHUs B ITOM OTHOLUEHHUH ObLNK PACCMOTPEHDI
KaK OCKOPOACHHE YECTH Y TIPECTHXA BIHATEJILHBIX HAYYHBIX
KpPYTOB, U MEHS NPOCHIN OQOPMHUTH [TMCBMEHHOE 10KA3aTe)Ib-
CTBO 3TUX NPOBOKALIMOHHBIX YTBEPXKJIEHHUH YHUBEPCHTETCKUM
npodeccopaM, KOTOPBIX 51 YIOMHHAN IO HMeHH. Bee 3to g cae-
JTaJ, ¥ OHH, Bee 6€3 HCKITIOYEH M, TOMDKH B! 6bUTHM caaTheA. H Mor
JOKAa3aTh MM, YTO B pe3ybTaTe TeXHOAKAACMHYECKHX CUCTEM
JBUXECHHA — npeobnanawiueit HeHTpobexXHOoH PopMbl Macco-
BOIO [OBMXKEHHSI — aTOMHOE (3NIEKTPOJIUTHUECKOE) JAABJCHHE
HapacTaeT B CTPYKTYPE 2JIEMEHTOB, TAKMM 00pa30M yBeJIMUUBas
TEMIEPaTypy; APYTHMH CIOBAMH, TIPOHU3BOAA TUXOPAIOHHOE CO-
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CTOSIHUC, TIPHBOAILEE K B3pbIBY. HanpoTys, aToMHOe (MarHuT-
HO€) HU3KOEe WIH OTPHLIATEIbHOE JABJICHHE TIPOU3BOANTCA Ye-
pe3 GopMy IUIRHETAPHOTO MACCOBONO ABMXEHUS, B KOTOPOM
MpeodNIaZAET HEHTPOCTPEMHUTEIbHOE IBUXXEHHE, ITO BHI3BIBAET
COCPENOTONEHHOE OTPMIIATE/ILHOE 1aBAEHNE, KOTOPOES (DYHKIM -
OHMpYET KaK BHONOrHYECKHI BaKyyM. 3TC ObUIO OOHAPYKEHO
yxeB 1908 T. n_poq)ec.copou Opucrom QepauHariom 3ayepopy-
XOM, KOTOPBIii MMPU3HABAJ, YTO HU ABIXaHWE, HU PacIiHpeHHE
JerKHX He GymyT BO3MOXHEI 6e3 6HOTOrHYecKoro Bakyyma. OH
Ghu1 OOBABICH CyMacLICIIIHM K YBOJIEH, KOT/Ia OH CKa3all CBOE-
MY ONNOHCHTY, npodeccopy Mukonunuy, caeayonice:

«He Gydv eaxyyma 6 naeepatvHoi uieau, HUKGKOU 800X, HuKAKoe Gecnpe-
NAMCIMEEHHOE PACILUPEHIE ALCKUX He Dbt Obt 603mMONCHO. M Bt noeutinu
om yayubst, ecau Out eMecmo Imoii buorouYeckoil nycmomao 6uA0 Hopma-
Abloe ammocgheproe dasaeruer,

[MTpodeccop 3ayepOpyX HE COZHABAT TOTHA, YTO 3TOT BAKY-
VM BO3HUKAET U3-3a TUIABCTAPHOrO JABUXCHUS KpoBH. Eciu
6Bl OH 3TO 3HAN, TOTA2 MEAWLMHA NMoula Obl COBEPIUICHHO
HHBIM IIYTEM. |

1 6bL1 CIOCOOEH NOKA3LIBATD H JAIBIIIE, YTO, TAK KaK COBpe-
MCHHBIE MEXaHHU3MBI JEUCTBYIOT ¢ [IOMOLIBIC HEHTPOOEKHOIO
ABHKEHUS, BOSHHKACT CONPOTHRICHUE PEAKTHBHOMY BIDKC-
HK10, Onaropapsa 4eMy 3HAUCHWE CKOPOCTH BpAallleHWsT BO3BO-
JHUTCA B KBaApaT. B HEKOTOPOM CMBICTIE 3TO MOXET HHTEPMPETH-
POBaThCs Kak TOPMOXEHHE KMKON CHITE TPHPOILI. C HCITONMB30-
BAHMEM MOMX NMATEHTOBAHHbIX BHHTOB BCAaChIBaHMA {CM. pHC. 4 1
5) pa6oTa U 3¢ PEKTHBHOCTE YBEIMYUEHBI B TOM X¢ CAMOM OTHO-
IICHHM Yepe3 MOJICKYJIIPHbBIE NMPOLECCH], IPHYEM KAa4eCTBO CO-

I AkruBHEIX B PEAKTUBHEIX JHEPIHH, TEMACPATYPH K T.4.. TCPMHUH «aKTHB-
Hbll» 110 CYLUIECTEY KacaeTen Oonee (pUINISCKOro HIMEPEHHS, BCENO TOTD, YTO
ABNSETCH BHELTHEMATEPAIEHBIM H 3aMETHEM, (QPH3WYECKY OIYTHMBIM, TO, Ha
ITO BAMACT MPABHTALHA HINA YTO OPUEHTHPOBAHO K IHEPIMAM, KOTOPEIE HMEIOT
TEHACHUKIO 06y3HBATh, OTPAHHUYHBATL U TOPMO3HTD XH3Hb, PasBUTHE, «Peak-
TUBHLI» X€, Ha00OPOT, KacaeTcd OOABIIEr0 KOJTHUECTBA METAMPUIHICCKIX A3~
MEDEHHH, TOTO, 9TC ARMACTCH BHYTPH (PUIHYECKOTO HEOCA3aEMEIM, JEBUTAllH-
OHHO 3aTPOHYTHIM WIH OPHEHTHPYEMEIM, M MOATBCPXKAACT XU3Hb, TO €CTh K
3HEPIAAM, KOTOPHIE MMCIOT TCHACHIINIO CHOcoBCTROBATD, BO3BPAILATE K KU3HH
H YCKODATL XH3HDb, PA3BATHE HA CYIIECTBYIOMEM H Gonee BEICOKOM YPOBHE. —

Hpum. ped.
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3RAHO TakK, YTO B UTOIe MOIYT OBITH JIPOH3BEACHBI 3HEPrUH
CBEPXBLEIHHCTBA.

[IpoaykT 3TOTO HHBONIOLMOHUPYIOWIEIO ABUXCHUS, KOTO-
pOE BCErZia COCPENOTAYHBAETCS B TOUKE U B TO XK€ CaMOo€ BpeMs
3aXpy4dMBacTCcs Ha cebs, — OMOMAarHeTuaM. YIMHAIOTCA OHO-
MATrHKWTHbI€ BOJIHbI, HITYYAIOT H3ORTOYHBIC IHEPIUH BEPTHKA-
JILHO Y TAHYT 3a cO60M, HanpuMep, Gopeb.

ToyHbBIH XMMHYECKHI AaHATH3 [TOKA3WI, YTO CBEPXOKHMCIICH-
Hbl¢ NMPOOYKTEl 3MYJNLIUPOBAHUA CO3AAHBI CYLUCCTBYIOLIUMH
crcTeMaM# mMaccoBoro apuxeHnus. Hanpotus, 100 npoieHToB
OMOMarHMTHO 3apAXEHHBIC KOHIEHTPATH KBATHTEHOB NPOH3-
BEAEHS! TUIAHETAPHBIME (opMamy ABMXeHHs. Korna ux cMme-
LIMBAIOT ¢ MHTbEBOMH BOLOH, OHYU CBA3BIBAIOT U3OLITOYHBIH KHC-
NIOPO/L M POM3BOJAT YHCTKY OpraHuaMa. B npouecce HelTpaau-
3VIOTCA 3JIOKAYEeCTBEHHBIE OIMYXOJU U UX POCT, U 3TO CPEACTBO
MOXET OBITh UCTIONB30BAHO JUTA €CTECTBEHHOMU MPOPHAAKTHKH
paka M ero neyeHWa. Hayka HMKOra He Obuia crnocobHa or-
KPBITb 3TO, TAK KaK OHa 3HaNa JMLIL O MPOTHBONOJIOXHOH (Hop-
M€ ABHXEHMS MacC, KOTOpoe MPHYHHWIO BCE OIMYCTOWIEHHUE B
Mupe. Poct (pa3BuTHE) — He 4TO Opyroe, Kax npouecchl O1o-
MarHeTu3Ma, Ha KOTOPBIE BIUAET CBETOBAA M TEIUIOBasl pajva-
LMK, UMEeHHO MO3TOMY POAHUKH B XAPKYK CONHECUHYIO NOroay
YXOISTT 110/, 3eMJTIO, a €CJTH Bbipy®aeTCsi jiec, TO NoA NPAMBIMH
Jy4aMy COJIHUA JIECOCEKAa CIUIOIIHOW pyOKW HarpeBaeTcsl U
TPYHTOBas BOJA ONYCKAETCS HA HEJIOCTYTIHYIO JUISt KOPHEH pac-
TEHUH [1yOUHY, UCTOYHMKU CMOJIKAKOT, 3 MECTHOCTb MOXET
CTaTh 3aKAPCTOBAHHOM.

dotorpaduy, caesaHHbie NO4 MHKPOCKONOM, MOATBEPIH-
JTH, YTO NOK BO3AECHCTBUEM TEXHUYECKUX (POPM IBHXEHUA DOp-
MHWPYIOTCS KPUCTAUTMMECKUE CTPYKTYPhI, A IJIRHETAPHOE JBH-
XECHHE TIPOU3BOAHT aMODPQHBIC CTPYKTYPhI (CM. pHC. 6). Onn —
TUIIHYHbLIA HHAYMKATOP BHICOKOKAYECTBEHHBIX B3AUMOAEHCTBHA
pa3dpocaHHbix AUMOYHIUPYIOIIUX BEIIECTB, YbH TIPOAYKTHI
IMYJILTUPOBAH WA JICTKO MPEoAONEBAIOT CITY (PU3UUECKOro Beca
H LCHTPOoOe XHYIO MHEPLIMIO. QnHAKO eCci1d Nobast popMa MaccChl
OyleT ABHTATLCA MO LIEHTPOOSXKHOMY NMYTH, TO YP-HCTOYHHK
BCEH XU3HU — BOAA — 3aIOXHETCH, €€ NMPOrpecCUpyloliiee pas-
JIOXKCHUE TeM 00Iee YCKOPUTCA B 9TOH 310CHACTHOM TEXHOAKa-
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Puc. 4,
IIpensaprTe IbHBIH 3CKH3 BCACHBAIOMIE]] TYPOHHLI
- (TypOuHa-«popenn»)
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Puc. 5.
PoTop BcachiBaloneil TypoHHbI

PoTop BMHTA BCaCHMBaHHA, CyXalomuicd K ocHoBaHK0. Hecmorpa Ha
ro yTo OH padoTaeT oA BOJHHM AaBjcHUEM, NIPOXOAAIIUIH Yepes Hero
NOTOK BEIUECTBA HE pa3pyLlaeTcs Haarogapa ToMy, UTO 31ech npeodna-
TAeT UEHTPOCTPEMHTCIBHOS NBHXKEHUE, YTO BBIILIBACT MMOHHXKECHHE
reMIiepaTypHOro rpajueHTa.
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Puc. 6,
HceaenoBanne CTPYKTYPHOIO CTPOSHHA BOJbI O] MHKPOCKOTIOM

Boaa, yOuras meHrpobeKupin Bona, oxaBennas
NBHKEHREM DEHTPOCTPEMATE NILHBIM ABIKEHREM

KpucTanamaecKkpe CTpyKTyphl ciib- Bopa. HachiieHHAss MArHATHHIMH 3a-
HO OKMCACHHOfl BOJbI MOTYT ObiTh psilaMu, COAEPXWT aMOP(PHBIE CTPYK-
VBHICHBI IPH 1IOMOIHIM MHKpockona. Typel. ConcpxaHuc CBA3AIIHOTO KHC-
Ecnu narpets 31y ROAY, TO OHA CTAHCT  OPOAA B HEM NPCBMILECT KONHUCCTBO
1eM-TO BpOAE HHKYyDaTopa wis 60j1e3-  CBOOOAHOTO.

HCTBOPHBX GAKTEPH . '

geMuueckoii cucteme. B kpyrisix Tpyfax Haiiix BOAOITPOBOIOB
BOJIA HE MOXET 3aBUXPATLCS JODKHBIM 00pa3oM, OHa CTAHOBU-

ThCS GC3BKYCHOH M BE3KU3HECHHOM.
buomaznemusm — ucmounux mcusznu. Ero npOTUBHUKH — BCE

(hOpMBl CBEPXOCBEILEHMS, NEeperpeBaHus U UCHTPOOEKHO Bbl-
3bIBAEMOE YBEINUEHUE AABICHMIA. B 3TOM Cliyyae Npor3BOAUTCS
BUO3NEKTPUYECTBO, B (DOPME aTOMHOM CHJIBI H30BITGYHOIO JaB-
JICHUH o0najalolluee 3HEprusiMH, KOTophe (QYHKIIHOHHPYIOT
IEKTPOJIHTUHECKU U TIEPCOKMCTATOT W yousalor Bce GOPMH
XW3HH. B cBere 3T10T0 OTKPBITHS yxy,ﬁmeﬂne COCTOAHUS PEK H
O3€p CTAHOBHUTCS BeCbMa NMOHSITHHM. HeT HUKAKOro nocTosH-
HOT'O COXPaHeHUA IHEPIHU B TOM CMBICAE, B KAKOM 3TO TOHUMa-
eTCs cerofHsa., TakKe HEeT HHMKAKOU 3KBUBAJICHTHOCTH MEXIY
MacCo¥ U DHEPrueii 1 HUKaKOR HENPEOIOTMMON CHIIEI TPaBHTA-
UMK B Npelenax atMocdepHoil 000N0UKH. A eCTh PUHTMHYHOE
B3aMMOACHCTBHE MEXIY OUNOAAPHBIMH COCTABITHIOIIHUMY CHNa-
MM, KOTOPOE€ B KOHCYHOM CYETE OTKPBIBAET 3AKITIOMUTEAbHOE
BbIpoXAcHUe. B ux ananororoil GYHKUKMW BbI3BIBAIOTCA CHIIbI
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BCACHIBAHMA M Yepe3 GHOIOTHYECKHIH BaKyyM HPOH3BOAMTCH
Jyd1last ¥ caMas AclHeBast ABMXXYIHAA CHIa IUTA MallIMH.

[TeneHa ynana ¢ rj1a3 MOEro KOJUIeri-y4eHoro, Korna f 00b-
SICHHJI EMY, UTO TO, YTO U3BATO W3 3¢MHOM KOPBI (MCKOMAEMEIE, |
MHHEPIBl, METAUIbI-MAKPOMIEMEHTHI), OBUIO HEOOXOMHMO
IUISL IPOLECCOB BOCIIPOH3BOACTBA, pEreHEepallHi ¥ BOCXOISILe-
ro passutH4. [Tocne 9erooH orBeyan: « Kakona i1yTka, Mctopus
Haita uaet He TeM nyteM! Eciiy Mbl 6yneM NponosixXarb B TOM Xe¢
XyXe, TO Hallla KaXyllasiCsl BbICOKAsI TEXHHYECKas KY/IbTypa He-
U30€XHO IIPUICT K PACIIALY>.

«JleticTBUTENBHO, — OTBEUaN 9, — OyEeT HECNOIE3HO ONTPHI-
CKHBAaTb MEPTBOE TEJIO CBATOH BOROH. Bee onpeneneHHoO naer K
4epTsIM, H Ha 3eMie H3-32 OTCYTCTBHSA KBATHTEHHOTO ABHIXKeHHSA
BCE€ CTHHET 3aXKNBO».

CoOOTBETCTBEHHO €CTh TOJIBKO JBE BO3MOXHOCTH: WM 3Ta
HeeCTeCTBEHHAs QOpMa MACCOBOIO ABKMXEHHS! N0EXHA ObITh 3a-
TIpELIeHa 3aKOHOM, WIH HAIY TPA3HYIO XHU3HbL BCKOpPE VHECET
BBICOKO B HEOO aTOMHBIMY 6G0MBGaMU. AMUHB.

Katam3aropm

Sherman, Hlrar Texac, 28 asrycta 1958, xypHan «Implosion», No 123,
c. 12—17

Korna nBa npeacraButens PoGepra JoHHepa nonpocuiu
MEHSI QOBSICHHTD, B 9EM CYLHOCTh HMILIO3UH, S CKA3aJ1 UM, 4TO
NPaBUABHbIM BBIOOD KATATKH3aTOPOB OBLI OOHOH H3 pellaiolX
MPEAnOCELTIOK I YCTeXa JSCTBUSI BBICOKOKAYECTBCHHOH MY -
JbCHY (BHYTPCHHEIO COYCTAHUS OHIONADHBIX MaKpoO3JeMeH-
T0B). Hayxa onpeneisieT KaTaiu3aTop Kak BEUICCTBO, KOTOPOE
U3MEHAECT CKOPOCTh peakuuy. bUoornyecknii Katanu3 noHu-
MAaeTCA KaK <«BBITYCK» OT BHYTpeHHEi CHIbI. TTockKoNbKY 3TO
OOBACHCHHE HEHAYYHO, Ha NPUMEPE MIPEHMMYILCCTBa HebOb-
HIOTO «ACTIONB30BAHUS» OYAYT MOKA3aHHI Pa3TWYHbIE IIPHMEDHI,
9T00LI ONKCATh IMOHATHE «OWOKATanu3aTop». Moxer, 3To He-
OOBACHUMO C TOYKM 3PEHUS HAyKW, HO BNOJHE OOBACHUMO C
TOUKH 3PCHHS IPUPOILI.
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HU3secTHO, HAanpUMeED, YTO AJIA CXIDKEHUst Oyporo yrasi (JIur-
HUTA) TPEeOYIOTCA COOTBETCTBYIOINME KaraitusaTtopbl. HeobGxo-
AUMO YETKO pANTHYATE ITOJIOXUTE/IbHBIC K OTPHLUATENIBHBIC Ka-
TATM3ATOPH. XHMHUYECKasi peaxiius caMa 1o cebc HEMHTEpeCcHa
Aast GUOJIora, U BCe HYXHO paccMarpyuBaTth ¢ 0onee oOBeKTHB-
HOM TOYKH 3pEHUSA, UHAYE OBLIO OBl HEBO3MOXHO, HATIPWUMED,
CXMXATh KAMCHHbGIHA YTOJIb (AHTPALMT )}, TO €CTh IIEPEMEIaTh €T0
Ha CHACOYIOUIMH YPOBCHb PA3ZBUTHA. JTO TAKXKE OTHOCHTCA K
MPpAaMODY W APYIHM HEpPacTBOPUMBIM MaTcpuaiaMm. beuio yxe
MOMYEPKHYTO, YTO NMANAIOHIWH TIPpaaMCHT TEMIIEPATYDhl UMeeT
pCHIAIOIHEE SHAYCHUE IASA TTPOLECCCOB OUONOTHYECKOTO Pa3BH-
THA. Tak KaK Hayka He B COCTOSHHMHM ObUIAa YCBOHTD 3TO, TO OHA
He MOUMeET TaKXe APHPOIHYIO HHICDIIPETALIWIO TIOHATHA «peak-
LIMH», KOTOpasl 34ECh MOHUMAETCS KaK TIPOLIECC yp-TeHe3Nnca.
be3 3Toro He OLUTO 6L HUKAKOIO BOCIIPOM3BOACTBA, HH Ja/ib-
HEHIIETO Pa3BHTHA, KOTOPOE AB/ISETCA OTBETCTBEHHBIM 33 DMY-
JILCHH O0Nee BBHICOKOFO COPTa, 4 MMECHHO BHYTPCHHHWH CIUIaB
(TECHOE COeAMHEHME} TIEPBUYHBIX BEUIECTB (CYWHOCTEH) B 4-M
NPOCTPAHCTBEHHOM M3MepeHWH. [loka 310 He noraTo, 6uono-
THUECKOE HEPCPOXKICHNEC U KAUCCTBCHHOE YCOBCPILUCHCTBOBA-
HUe 3arpsi3HeHHOM BOAbI OyeT HeBO3MOXHO. ITonpazymesaercs
npeo0pa3oBaHHe 3arpsa3HEHHOH OPecHO BOALI WX HETIPHIO-
HOW VIS HATbS MOPCKOM BOIbI B BBICOKOKAYECTBEHHYIO BOAY
FOPHBIX ACTOYHHUKOB. o

Ecnu Takas obnaropoxeHHas BOJa HaKaIUIMBacT OOLIYHO
HEPACTBOPUMBIE MHKPO3ACMEHTHE B «CBOOOAHOM» COCTOAHHH U
CBS3BIBACT COACPXAMIMIICS B HEH KNCAOPOA BIUIOTS Ao 4%', to
OHA PACTBOPSET OCAAKH , HCPACTBOPUMBIE B OOBYHBIX YCIIOBUSIX,
4TO JICYHT CKIIEPO3, OUHINACT KPOBEHOCHHIEC W THMQPATHICCKHE
cocynel, QpraHu3M, TakuM OOpa3oM, BOCCTAHABIMBAET CBOM
MeTaBonuyeckue QYHKIIMH, a TAKXe PEMPOAYKTHBHYIO CIIOCOD-
HOCTB. 3THM CrOCOOOM MYXUYMHLI MOXWIIONO BO3pacTa IMOYTH
MOJHOCTBIO BO3BPAIAKOT CBOM CWIbI. [locie AMUTEAbHOTO yIIo-
TpeGneHns BOCCTAHOBIEHHOM TIMTHEBOHA BOOLI J4XE JIIOAH, KO-

| 3peck crosa HlayOeprepa MOTYT HHTCPRPETHPOBATLCA TMO-PA3HOMY. HIH
cea3nBactes 4% oT 100-nponecHTHOro coacpXanns xucaopoaa, nbo 4% kuc-
JOPOJIA OCTAETCH HECBA3AHHBIM, a CBA3bIBaeTCH 96% . BBHAY TOr0, YTO OMMCAHO B
rnabe «CXIDKEHKE yrid TIPH TIOMOLHY XONOAHBIX MOTOKOB», KAXETCH BCPHBM
NMOC/ICAHNA BAPHAHT
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TOpPbie HOCAT OYKH, MOTYT HCTI0AbL30BaTh BoJiee caabbie IUH3DI,
[IOTOMY YTO KaNWLUIAPbl, KOTOPbIC CHADXKAIOT 771233 BLICOKOKA-
YeCTBCHHBIMH TMUTATCABHLIMH BEUICCTBAMH, OYMLIAIOTCHS OT
UUTakoB. B CKOpOM BpeMeHH KCUE33aeT PEBMATH3M, MOCKOJABKY
Gnraronpaps obuIcH TETOKCHGUKALIMM OPraHU3Ma CYCTABBI 1BH-
ralorcsa ¢Bo6oaHO ¥ 6e300Ne3HEHHO M CHORA ODECTIEYHBAIOTCSH
eCTeCTBCHHOM ¢Ma3koi. KaMHHK B [MOMKaxX TAKXKE pacnaaalorcs
TIOCIE TOABKO HECKONBKMX HENEIb VITOTPEONCHUA TAKOW BOAKI U
BHBOAATCA ¢ MOUO#. Taxxe U3bamiIsioTCs OT CTpagaHuH 601b-
HLIE PAKOM, MOTOMY UTO BOAA NOUYTH DE3 KHUCIOPOAA CBA3BIBAET
M3OBLITOMHBIH KUCIOPOI B KPOBH', YCTPAHAA OINACHYIO TMIIEp-
KHCNOTHOCTD. [loaToMmy He TONBKO BO3MOXHO NPEAOTBPATHTH
paK 3THM CNOCOOOM, HO ¥ 1aXE BHACYHBATL ITY YXACHYIO 00-
Jie3Hb, €CJIM BOBPEMS YNOTPEOUTD «KMBYIO» BOAY. JIeueHue r1as
Npy TOMOILUM 30JIOTHIX CEPEr TAKXKE HPOUCXOOUT NOJOOHBIM
cnocoooM. PacronoxkeHHbIE B MOUKAX YIIEH — caMBIX NMpoOXaaa-
HBIX MECTax, OHM QYHKUMOHHUPYIOT OMOKATAJINTHIECKH U BIUSA-
KOT HA BCIO BOAY opraHu3Ma. Katanuzatophl B GopMe HanyueHU#H
OT 30710Ta B cepeOdpa He TONbKO YOMBAIOT NATOTCHHLIE OAKTCPHA,
HO TAKXE M CO3AI0T MOJIC3IHHIE OAKTEPUH, KAK CyyacTcsd Oaus
BBICOKOTMOPHbIX HCTOYHMKOB. ¥3Has 00 3TOM, OYEHb HETIpEay-
OeXAEHHLIH JOKTOD, AUPEKTOP AOMAa NIPECTapelibiX B NOPOAE
Jlaiihu 0Ko10 BeHbl, HONBITAICH BbUICYMBATL CKNCPO3 CEPhE3HO
HOABLHBIX PEBMaTU3MOM CO1aT Bropoit MEpOBO# BOWHBI, HCNO-
Jib3YS$i 30JI0TYIO M CepEOPSIHYIO MbL1b BLICOKOTO KadecTBa. OH 10-
CTHI YACTUYHBIX PE3YJbTATOB MOTOMY, UTO TOJAHOCTRIO H3jIe-
YUTb TAKHM CTIOCOOOM MOXHO TOJABKO MOCPEACTBOM BHEAPEHUS
APArOUCHHBIX METATIOB B XUBBIC TKAHH., _
Kaxk noka3zanu onsiThi, CO34aHHUE APAroilcHHBIX OpTraHuYe-
CKHX METAUIOB YAACTCHA MOJ BIUAHHEM IMAJAIOIIETO TeMIEpa-
TYPHOI'O IPAZHCHTA, HOTOMY 4YTO TOJILKO TAKMM IYTEM IIOABIIS -
I0TCS [IPOAYKTbL 3MYJIbIMPOBAHUS BLICOKOI'O KAYECTRA,; A UCNbI-
Tal Ha ¢ede 9To-T0 oaodHoe. Jokrop Liykepkannas, KOTOpbIi
XKHMBCT B OCHOBHOM B [lapyxe, aHANU3UPOBAA OPraHUYECKHE
METAJUTbI, KOTOPHIC A YP-NPOAYLUHMPOBAT B X0A€ ONBITOB OKOAO
20 ner Hazan. C HEMOMICABHLIM H3YMIEHMEM OH MMOATBEPANI
MOC YTBEPKACHHE, UTO JIIOObIC METAILAB JACHCTBUTEABHO KYJ/Ib-

! CeaizuigaoTed cBobOIHbIE PaAHKANIR KHCIOpPOOA.
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TUBUPYIOTCA, PACTYT. 3IeCh TIOAPA3YMEBAETCA TPAHYIALKA
HOHOR, 3TO SBICHUE OOLACHACT U MIPOLIECC, MMEHYEMBINA «poOC-
ToM»>. I'DaHyAsILIMA TIPOBOLMPYET NPOLECC 3aCTHIBAHHA CTPYK-
TYp OMTIONADHBIX AMHANEHOB MO WIHAHHEM MITKOTO pPaccesiH-
HOTO TEIUa (MO3TOMY, HATIPHMEP, METALICOACPXAIlHE sSiHie-
BUAHDIE KAMHH HCTYCKAIOT BCIMBIXMBAIOIUE 30JI0TOM CBETOBBIC
paspaabl, BO3HUKAIOWHE NPU TPEHAHM APYT O APYyra TNOJA BO-
AOM, -— 00 3TOM paccKa3biBacT AereHa o 3oxore Pei#ina, coraac-
HO KOTOPOH FHOMBI U3TOTABIMBAIOT B CBOMX KY3HSX Ha JHE PEKH
YYAECRAIC YKPALICH U ).

OwuboUHO nosaraTh, YT0 PacTeHMA ALHLAT YIAECPOAOM W
BbibIXAalOT KMCIOPOA, OUIMOKY AOKA3LIBACT CICAYIOIEE. €CNH
HabMI0RAaTh 33 BepXYLIKAaMH XBOUHBIX JICCOHACAXKICHHH B Ten-
Y10 6€3BETPEHHYIO MOTOLY OKOJIO NONYAHS, TO MOXHO YBUACTD
TOHKHE NPO3padHble TYMaHHbie 06/1auka, KOTOpbIE BOZHOCATCA
BBEPX M PACCEHBAIOTCS 1O, BNHAHUCM TEIUTa M CBETA .

3JTO YKa3biBaCT HA MPUCYTCTBHE ACUEHTPATIM3OBAHHbBIX
¢opM dmynbcuid. TOo ¢CThb UIIYYEHHME YIVIepoJa, YXolsilee
BBEPX, CTAHOBUTCS ACCUBHBIM B YCAOBUAX MHTCHCUBHOTO TEI -
J1a U CBETA, [IOCKOABKY CBA3BIBACTCA OAarogaps HHTCHCHBHOMY
BIIVISTHHIO KUCJIOPOAA, YTO [IPOUCXOAMUT NPY HEraTUBHOM ([1OBbI -
HIZKIUEMCA) TEMIEPAaTYPHOM rpafucHTe. MoU cobBCTBEeHHbIE
HabMI0AEHUA [I0Ka3aH, YTO 3TOT NPOLECC IEPOHCXOIMT B YCI0-
BHSX, TJIE OH NPUBOIUT K MEPECHIXAHMIO BEICOKOTOPHBIX HCTOY-
HWKOB. ECNK 3TH HcnlapeHHs NOSBISIOTCA HAll BEPXYILKAMM A€-
PEBBEB, TO NPUOAH3UTEILHO Yepes 4 uaca noitaeT noxap. baaro-
napst 3TOM MPUMETE OMNBITHBIC JCCHUKK 3HAJMM, YTO CIEAyeT

' Bansrep [layGeprop: «B kaxaom My’ Boast cogepxurcs 10 000 GHATHOHOB
MOJeKyn, Kaxiad W3 HHX BHOCHT CBOIO JIENTY B OXTAXAAIIHMA 2dexT Henape-
Hui, Kanenbku IoAHMMAIOTCA NO CAKPAH 16 HaNpasaeHMIo K ¢BeTy (dorodo-
pe3). B cMeLIaHHEBIX JJecax MpOK3PACTalOT pasHbie BHAB ACPEBbEB ¢ KOPHEBLIMH
CHCTEMAMH PasnAIHOM TRYOHHEL Bee OHM nepenneTarorcs Mexay coboli. [ny-
61MHa KOPHEH aoCTHraeT § MeTpoB. TakoMy fecy He CTpalliHa HM OAHA Oyps»
xypHan «Implosions, Ne §, ¢. 29.

Anoci Kokanu: «3a Teruioe BpeMa rona | rekrap neca enapsaet oxono 50 000
JTHTPos BodH, M xe no 50 M’ B eHb. B npouecce HenapeHUA TEPAETCA TEMLIO, 6
30HE, HAXOASIEHCS MO MOKPOBOM JHCTBER, COKH ICPCBLECB, OXAAKIAACH H CTa-
HOBACH W3-34 3T0r0 601ee FLAIOTHRIMH U TAXKE/IMMH, MIYCKAIOTCS BHH3, B KOpHE-
BYIO 30HY, B TO BpeMsi KaK 0oJiee JIeTKHE H TEM/INE COKH MOIHWMAIOTCS BBEPX 10
ApoToKam» XypHan «lmplosions, Ne 54/55, ¢, 39.

43



Opath ¢ coOOM HenpoMoOKaeMble MNalld B NOCJe00eICHHYIO
cMeHY. ECIM MPOMCXOIUAM TIPOTHBONONOXHbIE 3MYJIbCHBHbDIC
TIPOLIECChI, TO €CTh €C/AU HAMYUSHHE, MAAaloLice Ha 3eMITI0, KO-
TOpPOE CTAHOBUTCS AKTHMBHBLIM TIPH TIO3UTHBHOM H3MEHEeHUU
TEMNEPATYPhl, CBA3bIBAcT H30BITOMHBIA KUCIOPON, KOTOPBIH
CTAHOBMTCSI TIACCUBHBIM, TOTAA BO3NYX HAl JAepeBbsiMH OyaeT
MCKIIIOYNTENIBHO NPO3PAUCH U NPOXITALEH. DTO IPOHCXOAMT N1O-
TOMY, YTO AUAMATHUTHDBIC CHIb! IEBHTAHNU ACHCTBYIOT TAKHM
e 00pa3oM, KaK 3TO MPOUCXOAUT B CMEILAHHbIX 1€CaX, B KOTO-
PBIX TEMIIEPATYpa IETOM U 3HMOH NMOCTOSHHO OCTaeTca BiTH3KoH
K +4 °C — 39,2 °F. 91y ueae6Hy10 30HYy HaxoasaT GONbHEIE U pa-
HEHHIC KUBOTHBIE, KOTOpbie NPUXOAAT TyAa nnbo nomnpaBuTh
CBOE 310pOBbEe, AM00 yMepeTh 6e3 crpanaHui. Tyna HaBenbIBa-
IOTCSi M ONIBITHBIE OXOTHUKH, H TAKCHAEPMUCTDI. DTH «JT0XM JUTA
GOJbHEBIX», MM «10XH 114 PAaHEHRIX», €CTH U B CAMOMU BOIE YYTh
HHXe HCTOKOB POAHHKOB, I1e Mpu Temrnepatype +4 °C u ecrect-
BEHHOM JBUXEHHH (3aBHXPEHHH) 3HEPTUST BOABI YBEJIUYUHBACT-
csl, BOAA CTAHOBUTCS CBEXeEiH M XHBoit, 6aaroaaps «3MyJIbCHI»
o0pa3yercsi «HOBasA» BOIA, B KOTOPO KHCJIOPOI PAaCTBOPAETCH
BOAOPOIOM.

Bo BpeMs1 yTPEeHHHX M BEYEPHHX 3aMOPO3KOB ONIBITHBIE (dep-
MEPBDI 3aLIUILAIOT CBOM CAABI, PACNbLIAS BOOY HA XEIS3HbIC WIN
CTalbHBE IUIACTMHbE YEPE3 CUCTEMY MapaMarHHTHBIX (opcy-
HOK. ITocae 317010 BOKPYT KPOH HEMELIEHHO NMMOBLIIIAETCS TEM-
neparypa npubmusutenastHo Ha 6°C (10,8 °F). Bona, xotopoi
OTIPHICKUBAIOT, HE MOXET CMEINATLCS ¢ BO3AYXOM OKDYXaloWeii
Cpelbl, B KOTOPOM NMPYUCYTCTBYIOT Pa3HOKMEHHbBIE 3apaAbt, 110-
TOMY €€ CBOMCTBA He U3MEHSIOTCS TAX€E B CaMble CYPOBBIE MOPO-
3bl. 3TO CPEACTBO HAMHOTO JYUIIE, YeM HCKYCCTBCHHBIC IeHepa-
TOpPBI ZBIMA, KOTOPHIC 3ALIMLIAIOT HEXHBIE LIBETHI OT XOJ0Ia.
Ecay onpeickuBaTh AepeBbS BOLOH NY/ALBEPU3ATOPOM uepe3
MEIHBIE (POPCYHKH, TO 30Ha BOKPYT KPOHbBI 3aMETHO OXTIaJTATCA,

I Cnicox MEMCHTOB-NapaMarHETHXKOB H IUAMaTHETHKOR:

1. [ToMHMO TAKHX H3BECTHRIX APAMATHETHKOB, KAK XEA¢30, HEKEIb H KO-
6anbT, OCMHIA H IPAKTHYCCKH BCE COSAM HEHHA XKEIE3a TOXKE ARIAIOTCH apamMar-
HETHKaMH.

2. CyppMa M BUCMYT — CHIIbHBIE AMaMarHeTHkH. 1IunHk, ol0BO, CBHMeEN,
Melb, cepeOpo 1 30010, a TAKKE CTEKIO H ARCYALDH] YIAepoaa u APYIHE Bellie-
CTBa, He NPOBOAALINE TOK. XKypHan «kmplosion», Ne 45, ¢. 19,
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YTO 3ALIUTHT YYBCTBUTEALHBIE MOJIOAbIE HOOETM OT MASALIETO
COMHLA, IT0 0cOOeHHO HEOOX0ANMO TOrAa, KOraa odpe3aoT -
CThA U MONOAOE CeMsl, YYBCTBHTETLHOE K TEMNEPATYPE H CBETY,
OCTaeTCH He3aNUIEHHbBIM.

Cambiii npocToil >(PdeKT KAaTANUTHYECKUX MPOTHBOIIOIOX-
HOCTe, TO €CTh MPEKPACHO CTPYKTYPHPOBAHHBIX ITPOTHBOIIO-
JIOXHOCTe ¢ BHYTPEHHMMH CBOHCTBAMHM MeXOObeIHHEHHH,
WIM HaIH4YME TCHICHILIHH «TCCHOM CBA3M» (Yp-CBA3W), MOXET
ObITE NOAYYEH B DPOLECCE FEHEPALIAM INSKTPUYCCKOO MOCTO-
STHHOTO TOKA ¢ TIOMOIIBIO TaK HAa3bIBAEMBIX AMHAMO C POTOPAMH
H3 IMapaMarHTHOTO MCTaJLa. '

HaobopoT, ecnu JuaMarHUTHBIE KaTaTHU3aTOpbl UCNOJb3Y-
IOTCSL B JMHAMO, KOTOPbIE CKOHCTPYHPOBAHBI IPOTHBOIIONOX-
HbIM CNOCOGOM (TaK Ha3biBaAEMbIC PEMYALCATOPBL — CM. PHC. T U
24—26), Torna BoCcXonasniee THAMATHUTHOE TEYECHHUE MPOU3BO-
IHUTCS CHNOH, KOTOpasi Ha3biBASTCA «1EBUTALMA» (CHIA BOCCTa-
HOBJIECHKA WIH rToassTid). Ecov nipoliecc, CBsI3aHHbIHN ¢ pa3B-
THEM, TIPOU3BOJIMTCSA B 00PaTHOM MOPAAKE, TO OCBOOOKIZIOTCH
CYTEePMOILHLIE FTPABATALIMOHHBIC CHILI.

Bce coBpeMEHHBIC IKCIIO3MOHHBIE MEXaHW3MbI, THAPOTYD-
OUHBI U T.1.. NIPONU3BOIAT PA3PYIHHUTE/ABHBIC JHCPTHH U B PE3YITb-
TaTe MPOBOUMUPYIOT PErPECCURHOE PA3BUTHE, GYHKIIHOHUPYA B
MPOTHBOPEYHH C IIPUPOIHBIMHA TTpoLIeCCaM.

CoBpeMeHHaq O63MHTYHTHBHANA HAyKa HaNpaBU/Ia BEYHBIIA
NOTOX pa3BUTHS «panta rhei» (mo [epakinuty «panta rhei» —
BCE TEYET) 10 HCHPaBWIBHOMY NYTH W TakKUM o0pa3oM Osina
He¢ B COCTOSHUM 3aMETHUTh BO3MOXHOCTb HNPOU3BOACTBA
yp-cHJI. BMeECTO TOTO YTOOB! ONEPUPOBATH C IMYJILCUAMH, 00-
JajaroitiuMy QYHKHUHIMA pa3BUTHA, OHA UMENAa AEA0 C Peak-
THUBHbIMY CHJIAMH, J€T€HEPAaTHBHON CHJION B3pBIBA, KOTOPAS
npeacTasaseT cob0il TOBOPAYUBAIOWIMIACA BACBO, HAIIPABIEH-
HBIIt HAPYXY LeHTpOoOeXHBII BUXPb 3HEPTHH pacnana. Moxuo
AOJITO TEPEYHCIATh BCE KATATN3ATOPRI ¢ pasTHIHbBIMH DYHK-
LIUSIMH, KOTODLIE, KaK yXe onpeacau I'ete, GopMUPYIOT «CBsl-
3plBalOlIMe» (MpeBpailialouie B IMYALCUK) COCIAMHEHHA.
Onu — (pOpPMBL H3NYYEHUS, OT KOTOPBIX 3aBUCAT I'yOALLIMHA pa3-
BHTHE MOBLIILIAIOLUIKACS MPATUEHT TEMIICPATYPH U ciocobeT-
BYIOUEMI pa3sBUTHIO TAZAIOLIKA TEeMIIEPaTypHBI# I'PaTHEHT.
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Puc.7.
«Manmna H300HIM»
IepBOHAYANBHBIN SCKN3 WA PENY/ILCATOPA

[MapamMarHuTHbBIE KaTaKW34TOPbI ASHCTBYIOT ACUEHTPHPOBAH-
HO, AMAMATHUTHBIE KATAIM3aTOPbl — KOHLEHTPHPOBAHHO.
Bepx HenpaBuIbHOU GOpMBI Pa3BUTHS — PACIICILUICHUE ATO-
MOB. Myapas mpupoja ucnoib3yeT 3TOT MEXAHU3M TOALKO A
pPacTBOpeHUS OTPpabOTAHHBIX KOMIUIEKCOB, TAKHMX, KaK MepT-
Bbi€ OpPraHU3MbL. TEXHONOTMH, HCIOAL3YIOLIHE NABJIEHHE W
OTOHbB, MPOU3BOAST PETPECCHPYIOTITHE ATOMHBIE SHEPTHH, TOT-
Ja KaK MMILIO3Mst (OMoTexHHMKa O€3B3pbiBHOIQ Pa3pylLUCHKH)
NMPOHU3BOAUT CYITEPMOLUHBIE, TOTKAIOUINE ATOMHBIE HEPTHH,
TO ¢CTh NouTH Ha 100% cuibl GOPMUPOBAHHMS U JAEBUTALIHHU.
Bo3HukaeT sonpoc: 4rTo QakTHIYECKW SBISETCS KaTalH3aTo-
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Puc. 8.
TIpHUIMN «MATTHHBI H300MTHA»
YceKkopenue 1eHTPOCTPEMHTEHLHOTO
3aKPYIHBAIOLIErOCS JBHKEH U
(npeaBapHUTENLHBINA I3CKU3 UIA pENYI1bCHHA)
poM? OtBeT nmpocT. OTO — KOHIAEHCATOP, TaJIbBAHHYECKH

CIUTABJEHHBIH C MPOTHBOMOIOXHO 3aDSXEHHBIMH CYOCTaHIIH -
SIMH , KOTOPEIH MATYYaeT NPeUMYILECTBEHHO OTPHIIATENLHO 32 -
psiXeHHBIE (POPMBI H3TYUCHHSI B TIPUPOIHO# cpelie. ITO aKTU-
BU3HPYET IMAMATHUTHOE TCUCHUE, QOPMUPYIOILEE CUITY IEBU-
TaHH, KOTOPasi TAHET BBEPX M BCACKIBAET 33 COO0 yCTpOHCTBO
U KOTOpasi MOXET PETYJIMPOBATHCH BPATICHUEM.

Teneps BaM NOJXHO OHITE PEIENEHO SICHO, YTO IIOpa HCTIPa-
BUTE CEPbe3HbIE OIMUGKY YeIOBeUECKOH MBHITH3aIMH. [TooTO-
MY Hafo OOsI3aTEILHO PEOPTaHH30BATh BCE COBPEMEHHBIE SKO-
HOMHUYECKHE U UHAYCTPHAJBHBIC METOHB. JTOTO MOXHO J0O-
CTHIHYTh APHM MOMOIUM CIIHPAIBHO 3aKpPyYHBAIOIUXCS TPYD
(Repulsine), koropbie (¢M. puc. 8 U 30—33) paboralot B coor-
BETCTBHH C NIPUHLIHITOM [TPOTHBOHAIIPABIEHHBIX ITOTOKOB H T'e-
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HEPMPYIOT OUaMArHeTH3M. IIpW namgeHwn TeMnepaTypel 3TH
YCTPOMCTBA YCKOPAIOT TIOTOK, TIOYTH YTO KOMIICHCHPYSl CHITY
TPEHUA, ¥ YBEIHYHBAS BCACBIBAIOLIYIO CHITY, €CIH KATaluTHYE-
CKUE IHEPIHH CBI3U BBEACHEI B IIOTOK — YEPE3 MATEPHAN, NIPO-
M3BOJST Ge3BpETHEIE ATOMHBIE FHEPIHM.

WUnn 1mavesHag THyNocTs, WK caMoe DOABIIOE NIPECTYTINEG-
HHME B MHpE — I3KCIUTYaTHpOBAaTh PA3pyUIUTE/IbHLIE aTOMHBIC
SHEPTHH 1T CTPOHUTETBCTBA MEXAYHAPOIHON 3KOHOMHUKH. D14
OCHOBA JUIS. HENIPUPOIHOH (anbIIMBOH 3KOHOMHYECKOH CHUCTe-
MEI BCE ellle NpPEeNoaaercs W M3y4aeTcs BO BCeX TEXHHYECKHX
KOJHTEKAX IMBITH30BaHHOIO MHpA.

S kanasepu B hopme H3TyIEHHS
(oromannoBad paAMalnA)

S okTabps 1949, 13 xyprana «implosion», Ne 121, ¢, 3—12

«Kaxumis Cr08aMu MOICHO ONKCAMY CYULECMEYVIOULUE NEPCNEKIMUEH 8 COSPEMERHON
anepeemuxe ? Hoxeanyil, nodxodum moseko 00ne — kamacmpoga! Ceepxoceeuientie
U nepeepesanue IEMil, 600 i 6030YXA NG KYXHE NpUpocl, KOPOMXoe ammxaniue —
cnpoeouuposano passumue paxa. ffowcap paszopaemca emecme ¢ pazsuniiiem mex-
HOAO2UL RO pacluienneriio 30pa, U cKope éce xcudoe Ha Jemae npespamunica @ ne-
nen. Odun u3 penopmepos HedasKo ckasan max: «B nacmoruwee epems pabomuuxu
AMOMKLX CIIGHIIIE, KAK U Mbi, GOAHYIOMCR OMHOCUIMEAbHO THO20, CMONCEM Al Mb
3agumums ces om IMUX CMEPMEAbHBIX AYHEHl, KOMOPbie NPOHUXGIOM 0adice Yepes
Cambie moaCmble Caunyossie uump», beaymemeo uchoav3oaanus s@epnou cunw Oy-
dem Mumosemubm, nocaedyouee pacxaskue 6yoem dorcum.

' Buicrop Illaybeprep, xypran «Implosions, Ne 56, c1p. 29—30

- I'naporypouma

16 mag 1913 r. agcrpuiickuii nHxeHep Buxrop Kanaan osun
rOTOB COOOUIMTEL BEOYIHUM MHPOBBIM M3TOTOBHTENAM TYPOMH,
YTO OH MPEYCrieN B AOCTYOKEHHH CBEPXOBCTPLIX BPAIATEAbHBIX
ckopocTeit 1 nonydeHun K111 ¢ nomompio HoBoro paspaboran-
HOro HMNesuiepa. ' '

MDeHOMEHANBHBIE PE3YNbTaThi OBRUTH MOMTBEPXKICHBI MPO-
deccopom bamo B McrihiTaHKAX, APOBEACHHHX 22 HIOHA 1922 T,
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Koraga Kamnax oco3dan cBoit TpuyMd ocjie AOATHX JIET 3KCNe-
PMMEHTOB, ¥ HEro BHC3AMHO CIYYWICSA CCPhe3HBIH HCPBHBIN
CPbIB, KOTOPbBIH OTPa3HICA Ha ero paboToCcnoOCOOHOCTH.

Koraa to, 4o 66110 TIPOIEIAHO B X0/le HCTILITAHMIA C IKCIIE-
PHMEHTAILHOM MOIENDIO, DHLIO OCYIIECTBACHO HA NPAKTHKE,
TTOABUINCH TAMHCTBEHHBIC KABUTALIHOHHEIE ABNEHHUS, KOTOPHIE
MTHOBCHHO Pa3pyiliMIH CTAJILHYIO TOBEPXHOCTL TYPOUHHI.

TONBEKO TT0CHE JUTMTENBHBIX B JOPOTUX IKCIIEPHMEHTOB IO~
JydeHbl ObLIY CIL1aBbl, KOTOPHIE NPEIOTBPATHAM Pa3pyUIeHHS H
MO3BONWAN TypOHHE HOPMANbHO (YHKIIHOHMpOBAThb. CunTa-
JIOCh H CYMTAETCH IO CUX ITOpP, YTO 3Ta TYpObUHA MOXET ObiTh
CTOJb JTOAE3HA A1 MPOMbBIUUIEHHOCTH H 3XKOHOMMKH, YTO He-
CKOJIBKO KOMIIaHM#, 3anMileH3upoBadHHbIX Karmmanom, u3-3a
BO3MOXHEIX IPUOLUIEH Y ACTIOBLIX BO3MOXHOCTEH HE 3KOHOMH-
JI¥ HU JACHbTH, HH WHTEJUIEKTyaTbHbIC YCHIIMS, qT00BI YCTpa-
HHUTh 3TH JCKOMIIO3ATHBHBIE 3dEKTbl, KOTOPbIE, COLMACHO H3-
MepeHUsIM, ObUTH Bbi3BaHbl naBaeHHeM B 32 000 atmocdep.

Taknm oOpa3oM, 31a onacHas LeHTpoOeXHaA MaliyHa Obuia
craceHa oT 3abBeHus. U30HTOUHOE NaRIeHHe Pa3pyHIAET reo-
CchepHMHICCKYIO OTPHLIATENBHO 3apAXCHHYIO BOLY MATCPH-3eMITH
(TpaHCTIOPTHYIO cpeny DpyKTHIEHOB) AaxXe pu bosee HIMpo-
KOM pazyyce BpaleHHst, TOCKONbKY YBETUYEH e CKOPOCTH Bpa-
HIEHUS TYPOUHBI COMPOBOXIAETCHA NOBMIIECHUEM JABNCHHS.

[MpuurHa pa3pyiieHUs BOOH — 3MHUCCHA aHANHU3MPYEMBIX
BEIIECTB, 3 UMEHHO H3NTYUYeHHE KaAasepHHa (MTOMaWHOBaA pa-
IWalus), KOTOpOe BOZHHKACT U3 CKMAKEHHBIX alH(aTHISCKHX
KOHIIEHTPATOB, KOTAd MEXaHWYeCKH BHI3BAHHOE 1LICHTPOODEX-
HbIM ABHXCHUEM AABICHUE U PU3HYMECKHT Pa300IaloIne IHEP-
I'MH BbI3bIBAIOT BHOpALMH Ha YPOBHE MOJICKY/ISPHBIX CTPYKTYP.

Omubo9RO NPeaAnonararb, YTO OCTAHKU XHWBOTO, KOTOPHIC
BO3BpAILalOTCst B TEJA0 3eMIH, OeCHE/IbHC PACHIAIAKTCA HA MHJIb
Y TIEMeN NOCAe TOrO, KaK Ayild OTAC/ISIETCS OT TeJla ¥ [peKpaiua-
10TCA (PHIMYECKH XH3HEHHDBIE QYHKLHA,

B neficTRUTENBHOCTH €CTh IBa B3AHMHO NMPOTUBOTIOCTARIICH-
HBIX poliecca OpoxeHus ((POpM BHYTPEHHETO JBUXCHHS ), KO-
TOPBIE ONPEALSTSTIOT TO, YTO AOTOM CO3AAETCS U3 ITHX ALIOTPOII-
HBIX {TTOJTHMOP(]HBIX) KUPHBIX KOHIIEHTPAaTOB, NorpebacMeix B
3eMne BMECTE ¢ TPYNAMH.
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JeKOMIO3UTUBHBIE H PErPECCUPYIOLIIME SHEPIHM — BbillIEY-
TTOMAHYTAsl IITOMAHHOBASi pagvauus — AKTHBUPYIOTCS TORAA,
KOTAa MOJ RIMSAHHEM TEILA MPOHUCXOTUT OBPATHBLIA MPOUECcC
OpoxXeHust, 00pa3yIoTCH MONOXHTENBHO 3aPSXXEHHBIC KUCI0THI.
JTo Aanee yCRIEHO 3D(MEKTOM ACIMHTCTPATUBHOH MEXAHMKA,
KOTOPBIH MPOBOLIUPYET OXUBICHHOE L{EHTPOOCKHOE ABHXC-
Hue. TaxuMm obpa3oM, CTAHOBUTCH SICHO, YTO B IPUPOJE HET ITO-
CTOSIHHOIO COXPAHEHMS SHEPTHM WM MaTCPUH, A CTh BUIOMU3-
MEHCHWA, TIPOTHBOIIOAOXHLIE NPOLECCHI, KOTOPLIC YCHINBAYOT
ApYr Apyra.

Paobept Meiiep, Mcaak HbloTOH ¥ Apyrue, AHUICGHHELIE BHYT-
PEHHEr0 YyThs ¥ NOTOMY OTYYXKIEHHBIE OT NPAPOALI CO3AATENH
3aKOHOB, JONYCTHIH CEPbE3HYIO OILHOKY. B BeuHo MeHSAIoWER -
CA NIpUpone HeT PakKTHISCKU HUKAKUX abCOIIOTHBIX 3aKOHOB,
HHKAKHX JOTM, €CTb TOJBKO PUTMHUYHOE B3AUMOJICHCTBUE IHED-
(M, KOTOpBbIE OIpPENCIAIOT Cyabby BCET0 CYILECTBOBAHUS .
ITpOAYKTHI 3TUX B3aMMOACHCTRBUN YX¢ HA ATOMAapHOM YPOBHE
UMEIOT BCTPOSHHYIO CNOCODHOCTL pear#poBaTh, TaK KaK SABJfA-
IOTCH HPOAYKTAMH DHOIOTHYCCKOTO Pa3BUTHA.

JOCTATOYHO TONBKO HEBOABIIONO U30BITKA [TONOXHTEIbHBIX
3apaioB WIK JICTKOTO CTUMYJTA, 9TO0B pa3pyUIUTh KPOBb 3CMIH,
UPE3BLIUANHO YYBCTBUTE/ILHYIO K BO3ACHCTRUIO, SBISIOLIYIOCH
CYMMATOPOM MCTHMHHBIX CIHJ XH3HH in statu nascendi. KpoBb
JeMJIU HAKATUTHBAET 9TH CHJIBI, ITOOL AIpe0OPa30OBaATh B OXHB-
ACHHEEC GOPMUPYIOLLHE (JICBUTATUBHLIE) MJTH B 3SHEPTHH pacna-
114 {PETPECCUPYIOLIUC FHEPIHH).

B npupone 3Ta caMmas BoJA, MOJOOHO COKAM PAacTCHHS WIH
KPOBH BbICOKOOPTraHHW30BAHHLIX OPTAHH3MOB, TIOJAHHMAETCS N0
CaMbIX BLICOKMX MOPHBIX MUKOB 6aroaaps BHYTPEHHUM N¢BH-
TATURHBIM criaM. QnHAKO €C/IH BOAA IBUXETCA Y B36aNTHIBAET-
¢ BHICOKOCKOPOCTHBIMH TMAPOTYPOUHAMH, THAPaBAHYECKUMHA
HHCTPYKIUsIMH, TOTIa PopMEBI Doce HA3KOTO HanpsTXeHUE U
MOTEHLHATA BBI3bIBAIOT BEIMYCK MOJIOXHTENBHO CYTICP3APAXKEH -
HOM SHEPIUHM BO BCEX HANPABACHHAX. DTa SHEPTUS TIPOHHKKACT
yepe3 BCE Mperpalbl M CONPOTURICHHUS, pa3pbiBas BHYTPCHHHE

[

KommeHTapue Buxrtopa LllayOeprepa OTHOCHTEIEHO OTKPRITHA HbIOTOHOM
3AKOHA MPaBHTANMH; «H JyMal0, 4To O6UTO Obl HAMHOIMO AYYLIc, eCan O HeoToH
CHRYATA MOPAIMBIC/N, KaK 3Ta A0JIOHA Tam BHpoctal» XKypHan «implosions,
Ne35,¢.16
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OpOHTAILHOE IBKEXEHHE BpamaTeinHOe ABHKeHNE  [TUMPRYIAUHOHH(E IBMXECHAE

Puc, 9. Tpexmepnoe aprxenne Jemnd

CBA3M, 0CAa0A CTPYKTYDY BOAbI, TAKMM 00Pa30M pa3MbiBasi
CBOMCTBA M KaYE€CTBO 3TONQ AWHArEHHOIO KOHLCHTpATa (CM.
pHc. 6). '

To X¢ NMPOHNCXOOUT B CNYYAE € KENEIHBIM (CTATbHBIM) FTY-
TOM, KOTOPBIH TSHET TpakTop . [IyT BLI3bIBAET 3NEKTPOANTHYE-
CcKue pa3obwariine ekl H BHYTPCHHHE B3DBIBLI (TaK Ha-
3bIBA€MbI 36MHOM TPOXOT) HA OrPOMHON TUIOIUaAU, KOTOPhIE
Naj€ee PacIIMpRIOT MEXAHUYECKHE CTPYKTYPBI, KOTOpPLIE ObUIN
YK€ 10 TOTO oc1abneHbl Yepes yBeTHYCHHE UX BHYTPEHHENO BO3-
oyxiacHusi. To ¢CTh BHIICYNOMSHYTBIC (DOPMBI BHYTPEHHETO
NBHXeHHS K BO3OYXIEHUS 83aHMHO YCHIHBAIOT APYT APYTa Mo-
CPEACTBOM TAKMX LIETIHBIX peakunil, MEPUOANYHOCTL KOTOPhIX
MOBBIIAETCH HA KBAAPAT BpallaTeibHOR CKOPOCTH. C oaHoi
CTOPOHbLl — [IPOAYKTH YP-MNPOUCXOXACHUA, ONPCACISIOUIHE
Pa3BUTHE, TO €CTh ATOMHLIE CHbl (JIEBHTATUBHBIC), KOTOPHIE
JIETKO NPEOJOJIEBAKIT I'PABUTALIKIC, U C APYrOoid — TE perpeccH-
pYIOLIME 3HEPIYH, KOTOPBbIE YMEPLIBASIOT BCIO XKH3Hb YEpes
paclIUpeHHe CTPYKTYD TKaHH. [To3TOMY Ha aTOMAPHOM YPOBHE
CO30310TCSl M ACHCTBYIOT WM H3YYEHHE KanaBepWHa, UM
TUKCUP KHU3HH, KOTOPbIH npeononepaet H0NE3Hb.

BT0 OOBICHAET, MOYEMY, HATIPMMED, CONPOTHBAEHUE ABH-
KEHHIO BOIBOOUT B KBaJPAT HEECTCCTBCHHYIO (LICHTPOOEXKHYIO)
BPAIATEABHYIO CKOPOCTh BO BCCX TEXHMYECKMX, THAPaBAHYE-
CKMX ¥ AMHAMHYECKHUX MEXaHU3MaX, YBCJIHYMBAIOLIMX JABIE-
HHe U TeMieparypy. OOHAKO 3TOro HE MPOMCXOIHUT B 3eMIE,
BOJIE 1 BO3AYXE, KOTOPEIE ABHAYTCS 110 3aKOHAM [TPUPOILbI BMEC-

: CmoTpuTe onucasue adrbekTta cranbhoro muyra B « The Fertile Earthy», Dxo-
TeXHONOTAA, 9. 3
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Te cO Beeil rnaneTolt (cM. puc. 9), a UMEHHO LIEHTPOCTPEMUTE -
ABHO N0 NPOXOILHOK oCU. Takoe ABHXEHHE, KOTOPOE CO3AaeT
BCE 1 TIOAJCPXHBACT XPYTIKOE pannosecue 3eMIH, MOXET OBITD
CKOTIMPOBAHO TEXHHUKOMW.

B atoM cnyuae MoryTt OLITH M300peTeHbl CaMble COBEp-
WECHHBIC TCXHONOTUH IO OAYUEHUIO aToMHOM 3Heprun. Ho-
BBl (POPMBI ATOMHBIX SHEPrHit OYAYT NOPOXIAThH «H3HAMAMb-~
HBIE» JBMXXE€HUS, TAKUM 00pa30M HAMOJHAA BCE XM3IHEHHOMN
CIWIOM.

HecoMHEHHO, KORIIGHTpATH O1aropoaHoi MaTepuM Onuiu
H3BECTHBI CBSILLICHHUKAM APEBHUX KYABTYP, 4TO OOBACHACT 3HA-
MEHHUTOC H3O0WTHE NPOROBONLCTBUA U NpoilBeTaHue. Keraru,
3THU CaMble KOHILICHTPATH! OLUTH TaKXKe OTBETCTBEHHEI 3a rubenn
ATJAHTHAL, KOTODYIO OCMOTPHTeNbHas llepkoBb o0baAcHANA
HAaBOOHEHUEM, B CAMOM Xe JeN¢ OHa ObLna pe3y/bTaTOM HE-
OpeXHOr0 yrnpaBlcHUSI CTUXMHHBIMH AHEPrusiMU JIEBUTALIHH.
OrpUuaTebHO 3APSIKEHHAS MATEDHMHCKAS BOJ2 (AMHHUOTHYE-
CKasi XUJAKOCTB) TOXE UCIIBITHIBACT BIHAHUEC (POPMUPYIOLIHX H
JCBUTATUBHBIX JHEPrul (eCTb TOYHOE NOKA3aTelbCTBO 3TOFO).
MMEHHO B TAKO# BOIE MPUCYTCTBYIOT CKPBITLIE aTOMHBIE SHEP-
THH 60Jiee BBICOKOTO MOPSAKa, KOTOpPbIEe NeMal0T €CTECTBEHHO
npeonpe1eIaeMOoe NEPSABIKCHHE BOIMOXHBIM. DTH SHEPTUH,
OAHAKO, MOTYT ObITh TIPCODPAa30OBaHE B HaKboJiee BpeaHbIe (hop-
MBI ATOMHOH SHEPTHUH, €CITH, HATIPUMEP, WCHOJIB3YETCH YCTPO-
CTBO, TOIODHOE LIHKIOTPOHY. :

Jlo HacTosilIero BpeMeHy He OLUIO M3BECTHO, YTO BUTAMH-
Hbl, IEKAPCTBA — KOHIICHTPATh! OJIaropoaHBIX BEIECTB (opra-
HHUYECKUE COCIUHECHHMS, CO3JAHHBIC IO BO3IECTBHEM dep-
MCHTOB 6e3 BO3LEeHCTBHS CBETa M BBICOKOM TEMTICPAaTYPhl) MOTYT
ObITE YXYIIIEHEI (MCIMOPUEHBI) Yepe3 HU3IUME (IKCIIAHCHBHO-
IEHCTBYIOLIHE) BITUAHMS BLICOKOH TeMIlepaTypbl U CBeTa H TO-
CTENEHHO mpeobpa3oBaHbl B ATOMHYK ITTOMAMHOBYIO paifa-
UHMIO, YHOMSIHYTYIO B HA4alTe,

Tonbko HENABHO CTAIM HCIIONbL30BATh TAaK HA3KIBAEMYIO
BaKYYMHYI0 AUCTWLISIHUIO A NOJIYUCHHS BBICOKOKAYECT-
BEHHBIX OOOralllcHHB{X KOHLEHTPATOB M3 PQHUPHBIX MAacel.
J1st 3TOro MCnonb3yloTcsa YCTPOMCTBA IUISE «pa3peXeHHs ar-
MOC(EpHOro raza» U BO3AYLIHBIE HACOCHI, KOTOPhIC HMKOTIA
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HE MOIYT NOApaxaTh NPoLeccaM, KOTOPLIE MyIpas NpUpoda
UCHONb3YeT I ONpeleieHHOro CrynieHUsa THX KOHLEHTpa-
TOB CAMOTQ BEICOKOTO COpPTa OOJIarOpOXCHHOFO BELUCCTBA.
JTO «OpraHuuecKui» Bakyym. Co3gaHHMH MEeXaHU3MOM JABH-
XeHHA X NEHTPY, OH KOHUEHTPUPYET GNaropofaHble BellecTBa
yepe3 o0sA3aTeAbHBIC BIUAHUR JBUXCHHA OOMee BHICOKOIO
COpTa M CXMMAIOIUWX CTUMYIOB. TO ecTb mepeMeuleHHas
YCKOPEHHas Macca npubinxaercs K MAaCCUBHOMY COCTOSTHHIO
aHoMannu (+4°C — +39,2 °F), xoTopoe BO3MOXHO TOMABKO
yepes MaccoBoe YCKOPeHHe Ha npolnoabHoi ocu. ConpoTus-
JICHHUC BBUXCHHIO, YITOMSHYTOE paHee, HE MOXET Pa3iBUBATbCA
B TeUEHHe FTOTO NpoLecca NO TPOCTON NpHUYKHE: B «II€PBOHA-
YAILHOW» CHCTEME MACCOBOI0 ABHXECHMA B YCKOPEHHA pa3ob-
IHAIOLIUE, OCAa0AdIOWNE CTPYKTYDY, NONOXNTENBHBIE TEMIE-
paTypHhie BIUSAHMS OTCYTCTBYIOT, HHAY€ OHM BbLI3BATU O
ONACHOE YBEIUYCHHE ITABIACHMA.

Hajno otMeTuTh, 9T0 aDCOMOTHO HECYINECTBEHHO, HAYATO JIH
MOJIEKYJISIPHOE B3aMMOAEHCTBUE MeX Ay MaKpo3neMeHTaMu P -
IUYECKOH UMK MeTadH3NYecKoii KOMOWHAaLMH BO3DYXKICHHA
ABUXEHUS. TeM Xe CaMBIM CrocobOM, KOTOPHIM CBEPILAIOTCH
COLIMANIBHBIC PEBOMOLIM YK Bi1aroaapst NCUXOIOrHdeCKUM CTHMY -
71aM, [TOABNACTCA TAKXKE 30J0Tas AUX0OPAIKA, BOZMOXHO 33 KKB-
TieHHe HenzneunMoi OonesHu Omarodaps CUAbHLIM BHYTDEH-
HYUM CTUMYJIaM WM, Hao0OpOT, BHE3aTTHas CMEPTh 4epe3 Tak
Ha3bIBAEMBIN YI3P, TIPHYHHONH KOTOPOro OyaeT pe3koe H3IMEHe-
HHE BHYTPCHHHX B3aWMOACUCTBHU MEXIY OCHOBHBLIMH CyO-
CTAHLIMSIMH.

Beepaspylanlliee KallaBepHHOBOE HM3JIYYCHHE, YNOMAHY-
TOE B Hayane, NPOUBBECISHO KOCBEHHBIMH BO3IEHCTBHAMH U
MO3TOMY Yp-NPOH3BOAUTCH KAXKALIM JABJICHHEM M TEIUVIOMH-
TeHCUOHUHpYIOIUM MexaHu3MoM. 110 3ToH npuyune runpo-
Typ6uHa Kannama, yGuBarowas Kposb 3eMiau, — ORHA U3 Tex
MAlIWH, KOTOPBIE NOJOKHBI OBITh YCTPAHEHb! B IEPBYIO OUEPEND
TakK OBICTPO, KAaK 3TO BO3MOXHO, T 0ra Bee eie 6yaeT BO3MOX-
HO OCTAaHOBHUTH 3KOHOMHYECKHH H KYALTYPHBI# Cal M Ipea-
OTBPAaTUTE PHCKOBAHHbIE MONUTHYESCKUE N1OC/ICICTBHA B LMBH-
TH30BaHHOM MUDE.
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BeacuBalomas Typouna

Bcacsipaiowas TypoHHa, WAy TypOHHa-«hoOpesib» (CM. pPHC.
33—33), — caMoe MOAXOAAUIee YCTPOMCTBO, KOTOPOC MOXET
ObTL HCITONB30BAHO B KA4e€CTBE ANbTEPHATUBDI 3TOMH IHAPOTYp-
OuMHe, MOCKONbKY OHa MOXET yp-NpOW3BOAMTL CaMhule Onaro-
pongHble, GOPMHUPYIOLLKE U JICBUTATUBHLIC IHEPTHH, KOTOPLIC
(DYHKUMOHUPYIOT HA AaTOMHOM YPOBHE, K3 TIPOCTO#H BOAB, DTO
00naropakuBacT AMHHOTHYECKYIO JKUAKOCTb 3EMJIH, KOTOPYIO
Pa3NaraloT BCe CerOJHAIHUE TEXHWHECKHE, THAPABINICCKHE H
XeMOONHAMHYECKME MAaIIKHL (MeXaHM3MBI), TPAHCNOPT H
CENBCKOXO3AACTBEHHBIE OPYNA, @ B OCOOEHHOCTH — TYpOHHR
Kamnaua u [JenroHa.

[Noa TepMHHOM «TYPOUHA BCACHIBAHUS» JO/DKHA pacCMaTpPH-
BaTLCS Ta XK€ THIPOTYPOUHA, TONLKO ACHCTBYIOILIAA HA00OPOT.
OTO annapar, B KOTOPOM BOJIa MOXCT OBITH MEXaHUIECKH U (-
3UYECKH OAHOBPEMEHHO MOMQXHUTCIBHLIM 00Pa30M CKOHIICHT-
pupoBaHa. [TepeMenIasceb ONpeaeCHHEIM CIIOCOO0M, aHOMAITL-
HOe {HEToCNSA0BaTENAbHOE) COCTOAHHE, CTONb CYLUECTBEHHOE
IS XKU3HH, Oe3 H3OBITOUHON TeMIEepaTyphl MOXET OLITL IO-
CTHIHYTO HE3aBUCUMO OT NOObIX RAWUSAHUI TONOXHTEIbHBIX
TEMIICPATYP.

OxnaxXaeHHe MIABHO TEKYIUESH BOABL MPOUCXOAUT MOTOMY,
YTO ABHXCHUE CPEAbl MOXET OBITH YCKOPEHO, TaK KaK HET ps-
MOT'O BO3AeiiCTBHMA NaBNE¢HUSA CTEHOK. B 5TOM ciyyae He pa3su-
Ba€TCA COMPOTHB/ICHUE ABMXEHUIO, KOTOPOE OOLIMHO YBE/UYH -
BaeTCs Ha KB3JIpaT YBETHYCHH CKOPOCTH, UTO CO30AeT PEAKTHB-
HBIH 3¢(PeXT HEHTPOOECKHOIO HABJICHHUSI.

3mech HMEIOT 3HAYEHUE OCOG0 CKOHCTPYHPOBAHHLIE OMA-
CTH, KOTOPLIE 3aKPYYHMBAIOT CTEKAIOLLNE BOAHBIC MACCH BOKDYT
WX CODCTBEHHOTO UEHTPA BpawieHHs. [Ipu 9THX YCAOBHAX HH
NOJIOXKUTENbHBIE, HA OTPHUATEAbHBIE TEMIIEPATYPHl HE MOTYT
noBeICHTHECA. [TO3TOMY BOJA, YyCKOpPEHHAs TaKUM CIOCoOoM,
npudnikaercd K Touke aHoManuu +4°C (+39,2 °F). Takum 06-
Pa3oM, OHa CTAHOBHTCA 3A0pPOBOH U CNIOCOOHOMH K BOCITPOU3-
BOACTBY M JAILHCHILIEMY PA3BHTHIO.

Dta dopMa BONHOTO ABHXKEHUA H3HAYANBHO MPOU3BOAHTCH
KpOBBIO 36MIIH, XHAKOCTBIO, KOTOPYIO PaspylliaioT FHAPOTYP-
OuHEL. BT10 0OBCHSAET, MOYEMY TaM, e OHM paboraloT, Boaa
cTaHoBUTCA Bece Hosiee U bonee nepuumMTHON. OHU HE TONLKO
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BHI3LIBAIOT NMOAOBHOE PEHTTEHOBCKUM JIydaM paaHallHOHHOE
HINMYYEHHUE, KOTOPOE YHUUTOXACT CTPYKTYPY W Ka4YeCTBO KJe-
TOYHOM TKAHU, HO ¥ OTHUMAIOT ¥ TEKYILUCH BOALE JIIOOYIO CO-
COOHOCTE K BOCIIDOM3BOACTBY W JAIbHEHILEMY Pa3BUTHIO-Ca-
MOBOCNPOM3BOACTBY M COMIArOpPaXXMBAHUIO M3-3a Pa3zTOXeHU
BHTANBHBIX KOHLEHTPATOB MUKPOMaTepuit. B 3ToM — npHYnHa
YXYAUECHHS COCTOSTHWAA BOJBI.

B cucTeMax ABMXCHMS, KPAaTKO OIHCAHHBIX BhIINE, KOT/A Y4e-
Pe3 KOCBEHHBIH MAapILUpyT PacUIBPEHHMST CTPYKTYphI pabouero
T€Ja OIVIONOTROPACTCH CEMS pacranga, NPOHCXODHT oOJydeHHe
KagapepuHob. ManydeHue dpiasieTcd pe3ylbTaTOM BOSACHCTBHS
YCHITMBAIOLLKX JaBJICHUE (JOPM BOJHOrO IBHXEHMA HA aMioT-
POIHBIE TUIONOPONHBIE KOHLIEHTPATEI.

CoBeplicHHO 00paTHHIA 3ddbexT noayyaercd, KOraa Boda
YCKOpSIETCS B MHTEHCHBHO BCACHIBAIOMICH TYpOWHE H3 CIICHHA-~
JBHBIX CTUTABOB, KOTOPast MEXAHHYECKH M (PUBHYECKH YIUIOTHS -
eT Boay. JIpyrumu C108aMu, BO3HUKAET CTYLLIAIOLIUH, KOHLEHT-
PUPYIOLIMIA, COKPALLAIOLLKH CTPYKTYPY W YAy4IIQIOnIMik Mare-
PHI0 CHHTE3UPYIOILMH TIOTOK, UCXOAHT BO BCEX HATIPABICHHUAX,
A TAKKE YP-OIUIOAOTBOPAET BEUIECTBO, KOTOPOE PA3PYIIACT THl-
POTYPOHHA. '

Pe3ynsTatoM 3T0r0 yp-oIiofoTBOPEHUS ABiAeTc PH3HUe-
CKO€ MepBopoxacHHe. 1o PopMUpoBaHKe reocdepuuecKH oT-
PHUATENBHON CyNep3apaXeHHO! aMHUOTUYECKOH XUIKOCTH
3emau, npamMaTepd BCeX PU3HYECKMX (OPM KU3HM Ha 3eMe,
cojiepxailieil B cefe CUIy, JAICILYI0 HAUANO BCEMY, W ABISAIO-
WeHca, B CROKD ouepenb, PE3YILTATOM CJIOXHBIX IPOLECCOB
JNBHUXEHHA H Bo30yxaeHwd. B nporuBonoyioxHoM caydae obpa-
3yI0TCA CAMBIE ONIACHMIE AMHATEHHLIE KOHLICHTPATHI TIPH NOMO-
IHH H300peTaTenbHO Pa3paboOTaHHON LEHTPHMDYIA — UUKIO-
TPOHA, — KaK MPCANONaracTcs, A MOJb3bI.

OrpyuateIbHO 32pSDKEHHBIH yP-TIPOAYKT, NMPOU3BEACHHbIH
BO BCACHIBAIOIIECH TYPOMHE B COOTBETCTBHM € 3AKOHAMH TIPHPO-
IIbl, pa3pyliaeTcl KOPNYCKYJSIDHOH TPaHCIIOPTHOH CPEIO.
Ecny 681 3TON0 HE MIPOUCXONMUIO, TO HAYANUCH OBl NPOLIECCH!,
KOTOPbI€ HEIMOABIACTHH YEJIOBEYECCKOMY KOHTPOIK (KaK Ka-
TAKJIM3M ATNAHTHALI, B KOTOPDOH MPeanojiaracMoc HaBOAHCHHE
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ObLIO BRI3BAHO YCKOPSHUEM YP-BOABI HA BONBINMX BHICOTAX —
3TOT TIPOLIECC HE MOXET OBITh CMOAENHPOBAH 3KCHEPHMEHTAIb-
HO).

[Io 310if IpyYKHE NeHCTBUE TYPOMHBLI BCACHIBAHUSA TAKXKE
HYXHO TOPMO3HTB TSDKENBHMH rpy3aMu. MRave BMECTO H3BECT-
HOTO HaM COTIPOTHUBICHHUS OYAYT pa3BHBATHCA CHJIb] NCBUTALIMH
qepes YBEMTHYNBAOIWKiCA OMOMAarHMTHLIA, MOPOXACHHBIH Bpa-

LIEHMEM MOTOK.

B oboux cayyasax Mbl 00€CTIOKOEHBI IO BACHUEM JOTIONHH -
TCJbHBIX YP-CHUJI MPOTHBOMIONIOXHOTO AEHCTBUS, KOTOPbIE MO-
I'YT IPUBECTH K KPHU3HCY. ITO 0OBACHAET, NOYEMY AaXe APEB-
HWE TPEKA OTBEPraIv TEXHOAOTHIO. [Iporcxonsiiiiee oT apeBHE-
rpedeckoro <«technao», OykBanbHO 3TO CJAOBO O3HA4yaer
«caMoobMan». ['pekun npeanoyan ecTecTBEHHBIN TpyL pados,
YTo0Bt OXPAHUTE CBOMX MOTOMKOB OT NMOCIEAYIOIUUX ONACHO-
CTEH.

PaKTHUECKH CUCTEMA NIEPEABHXEHM (POPEIIH B OYpHOM Te-
YCHUM AQJLKHA ObITH IPHHATA KaK MOACIb A1 CTPOUTEABCTBA U

M3TOTOBICHNS BCACHIBAIOLICH TYPOUHBI.
Ota puiba, W3BECTHAS CBOCH CTIOCOOHOCTLIO OCTABATLCS HE-

TIOABUXHOM B CTPEMHUTE/IBHBIX OTOKAX, U30CracT TCUEHHUA, KAK
MO/IHHS, KOTIA YTPOXAET OMACHOCTD, U B CE30H METAHNS MKPhI
BCILILIBACT BBEPX MO NaAaiOLIMM BOAHBIM MaccaM, KOTOpPbIE
BPALAOTCS O BUKITOUAATBHBIM, CIUPAJIBHO 3aKPYUYECHHBIM U3-
rubam. O6najatonan HEOOXOAMMON MOMONIBLIO AIA YCUACHHWSA
NMOTeHIAANA (HaNpsKCHHWA) HANPaBICHHBIX <«TIEPBOPOAHBIX»
IIHHATEHOB, (POPENTh MOXET HE TOJBKO IPEOIONETh CIITY TAXE-
CTU COOCTBEHHOTO TeAd, HO TaKXE M TAXKECTb BOAHLIX Macc, Te-
KYlUHMX € HaBCTpeuy.

B zaxiioyenue HeoOxonuMo OoJiee IETANbHO PACCMOTPETh
BOTIPOC; OTKY/A XK€ BCE-TAKW BOIHUKAIOT TMTAHTCKHUE ICBUTALIN -
OHHBIE CWIBI? EC/TH B34Th O4€HB IHUPOKOMACIITAOHBIi NPHUMED
H3 MIPHPOIBI, TO, HAIIPUMED, CYIIECTBYIOT CHJIBL, KOTOPBIE MO/~
IepXUBAIOT IJIAHETY B XPYTIKOM COCTOSTHIH PABHOBECHS, U T -
CTBUE WX HANMpPABNIEHO 1O TAKHM X€ CITHPAIBHO 3aKpyIHBAIO-
HIMMCS H3FH6aM, TIO KOTOPBIM ABUXETCS JTI00as Ma1alouas TOH-
Kasa CTpyHKa BOIDI.
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ChrIpbeM IS 3THX TIPOAYKTOB ATOMHOM SBOMIOLUH ABIAIOTCH
3¢MHbIC OCTAHKM XUBOM MaTtepuHu. [Ipexie scero, 310 KOHUEHT-
parbl XUPOB, KOTOPLIC, HE CUMTASICh C BIMSIHUSIMHM TTOBbIILEH-
HBIX MOJIOXHTEIBHEIX TEMIECPATYP, 33TBECPIACBAIOT IOCIIE CMEp-
TH. OHU TMoABEPraloTcs (PEPMEHTATUBHLIM NIPOLECCAM, MOXO-
XHM Ha Te, KOTOPHIE OPOUCXOIAT B 3aMacax XHPOBOH TKaHH, B
COKaxX pacTeHUM, W U3 HUX, B 3aBMCHMOCTHA OT THI1A ABMXCHHISA H
BO30YXACHUA (HAMAarHWYMBAIOIUEH CWIBI), MONYYAIOTCA pas-
JTUYHBIE KMCJIOTh, KOTOPBIC CHOCOOCTBYIOT JaNIbHElIeMy 00pa-
30BAHKI0 HEOOXOOHMMBIX 3HEPTeTHUYECKHX KOHILICHTPATOB. DTO
[IPOMCXOOHMT TaM, TIC YHUYTOXAIOINHWM OrOHb 3a0MpaeT 3TU KOH-
UEHTPATH U3 HX &A/UTOTPOIHLIX (MTOJIMMOP(GHEIX) MHKPO3JIEMEH-
TOB, TO €CTb U3 KOHUEHTPATOB 2QUPHBIX MAcea, KOTOPHIC B Ta-
KUX (PEPMEHTATUBHBIX MPOLIECCAX MTPAIOT pOJib ApoXxei (3a-
KBacKH ).

- Y3 3Toro ciieqyeT, 4To BCE COBPEMEHHBIE TEXHHYECKHE, THI-
pPaBIMYECKHME U XEMOOHUHAMUYCCKHE MAINMHBI, TPAHCIIOPTHLIE
CPEIACTBA, CENbCKOXO3AMCTBEHHBIE UHCTPYMEHTHI (TLTYTH, BOpo-
Hbi, AMCTHJUISTODHI, KYJIbTHBATOPHL), AMHAMO-MaliIiHEI, TYpOH-
HbI, MPONEAEPEl, HACOCH! TTAryOHBI ¥ TICTBOPHBI, IIOCKOALKY,
KPOME TOTO, YTO OHH UMEIOT POpMY, YCHIHBAIOLUYIO JaBlIeHHe,
OHU €UI¢ CO34AHbI U3 MATEPHAJIOB, KOTOPbIE HAPYIHAIOT €CTECT-
BEHHBLIE MPUPOOHEIE Mpoliecchli, OHM MPOBOIMPYIOT NaryoOHbie
KOjieDaHUs B MOJICKYJISIPHBIX CTPYKTYpaXx.

K crmucky oiimboK, COBEPIICHHEIX COBPEMEHHOM, OTYYX-
JEHHOM QT NPUPOALI HAYKOH, KOTOpas O03HAMEHOBAJIa HAYaI0
«MHBIX» MPOLECCOB, BUHOBATBIX B paciaje ¥ CMEPTH BCEro Cy-
IECTBYIOLIETO, CICTyET N00ABHTD:

* TIpEANONaraeMo TPUOLUIBHOS CBETOCTHMYIUPOBAHHOS
BHIPAIIIUBAHUE JICCHBIX MOHOKVJBTYP, KOTOPBIC €CTh HE UTO
HMHOE, KAK 3apOXAAI0UIESCH PACNIPOCTPAHCHHME PAaKa, OH XE Bbl-
3piBaCTCH N30BLITKOM CBETa Y TerUIa;

* KaCKaJAHOC YCHICHME JaBJICHMA B COBPEMEHHBIX IUIOTH-
Hax;

* IOTEPS CHIBI TATH M NNPOIYCKHOM CTIOCOOHOCTH U CBA3aH-
Has ¢ HUMU TIpodieMa HEPACTBOPHMBIX OCAIKOB,;

* 3aCOPSHHE YIIOM H IIEpPeMEllICHHE TSIKENBIX BOAHBIX MAccC,
KOTOPBI€ Pa3MBIBAIOT Oepera. JTH NMPOLIEeCChl ITPOKCXOIAT H3-3a
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TOIO, 4YTO (POPMUPOBAHUE U HApalUMBaHHEC TEKYIUMX BBEPX MO
TEeYeHMID OHOMArHUTHHIX NPOAYKTOB 00JIarOpOXEHHOTO Belle-
CTBa, KOTOPhIE YP-OILIOACTBOPAIOT BOOY, APEKPALLAIOTCA YEPE3
yCTpaHEHHUE (POPMBI IBHKCHHA.

Takum 00pasoM, TIPEPHIBAIOTCH TAKXE BCE MPOLECCH pocTa

13-32 (JOPMBI H MaTEPHAIA, IPOTHBOECTECTBEHHO CO3AAHHbIX U
CIUTAB/IEHHKIX TUIYTOB H T.A., YTO BbLILETCS B A0CONIOTHOE H3ME-
HEHME PEaKIIMil B YyBCTBHTEIbHOM K 1ABJICHHMIO, OTPUIIATEbHO
3aPAKEHHOM U NO3TOMY OXIaXICHHOM ILTIOJOPOIHOM TTHTATE-

JILHOM cy6cTpare.
OcobeHHO cepbe3Hbie OIUOKKM ObUIH COCNAAHBl YEPE3 pac-

NPOCTPaHCHUE OOMEHHOTO IUIaKa (Tak Ha3biBa€MOE MCKYCCT-
BeHHOE VI0OpEHHE), Ube YCHWICHHOE CIOPaHHE ONSITh K& OTHH-
MAET ¥ MOYBLI KOHIIEHTPATHI 3HEPTHH, 3AMOPOXEHHYIO KUPHYIO
C/aJ0CTh, KOTOPYIO PA3PAXEHHBIN M pacAbLIEHHLIA LUIAK BTHA-
THBAacT B ce08 M3 OKPYXAOWCH OTPULATENHLHO 3apskKEeHHOH
rpyHToBoiM Bombl. WcKyccrseHHBIC yOOOpEeHMS pa3pyllanoT
KPOBb 3eMJTH, KOTOPAs OOMAXHA NOCTABASTH CBOU KOHUEHTPATH
pacTeHuaM. TakxKe YCTPaHAIOTCH JIEBUTAUUOHHBIE (DAKTOPHI,
KOTOPbIE MO3BOJIAIOT TAXEJA0H IPYHTOBOH BOAE 3aMELIATH TeJe-
HHYE HA KPYTbiX HAKJIOHAX. YX€E ACHO, HACKOJbKO OTIACHO BIANA-
HHA OFHA ¥ IKCHAHCUBHO M IKCMID3NOHHO (DYHKUMOHUDYIO-
(KX TEMITEPATYD.

brarozaps iM NpoHCXOIAT NpoLecchl BHIMAPHBAHUSA, KOTO-
PbIE MOCTENEHHO BEAYT K UCCYLIEHUIO TMOUBLI, YTO UBISAETCA
NPeANOCLUIKON A1 Pa3sBUTHA NTAPa3sUTUYECKUX DAKTEpHiA, NOSB-
JIEHUE KOTOPbIX JOXHO OLITh BOCHPHHSITO KAK ITPEAYIIPEXKICHUE
O TOM, Y¥T0 ObUIM CHCARHBI CEPBE3HBIC OIIMOKH. Ecan 3t onb-
KM MCIIPABHTDb, TO MAPA3UTHl UCUE3AIOT ABTOMATHYCCKH, TIOTOMY
YTO HaXOOATCS B NPOXNAJHOHN CBeXEi NOYBe.

BecbMa 3a0aBHBI, HANPUMED, NONBITKKH A€YHTh 3arps3HEH-
HYIO BOAY XJIOPOM WJIH YCTPAHSTL AI0BUTHIMH Ta3aMH BCE BpE -
Hble POPMBI XHM3HH, KOTOpPBIE MOIYT HCYE3HYTh CaMH MO cebe
NpH MepeMEHe ABYDKYILMX CTUMYJIHPYIOLLMX ITpoLieccor. B npo-
THBOTIOJIOXHOM CIiydae 310 ByaeT TOAbKO YKPEIUISTh CBOH [10-
3WLUHMH, MTOCKOIBKY BLILICYMOMSIHYTbIE AJbl NIOPAXKAIOT TO, YTO
110 TOTO ObLIO 300POBLIM.
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JIB¢ OCHOBHBIE IPMUYKHHBI IPOTPECCHBHOTO 3KOHOMMYCCKONO
CIaZa U €ro NONUTHYECKUX NNOC/ICACTBUIM TETIePb ACHBE, OCTAET-
¢l HATASAHO IIPOASMOHCTPUPOBATE TPOUCXOXICHHE H NTPHIN-
HBI 3TOI0 KOMNETEHTHLIM BIACTAM,

bonee onpeaeneHHO MOXHO CKa3aTh, 4TO TaKoi Hebnaro-
[IPUSITHBIA TOPSAIOK BHOCUT U3MCHEHUE B MPOLSCCH 0OMeHa
BEILECTB Ha MONEKYISIPHOM YpOBRHe. U3MeHCHUE BRITIEYIOMS -
HYTOro QEpMEHTATHBHOIO NpoLEcca TPOUCXOIUT VXK€ Ha ero
HAYaibHOHU CTaAUHU. AJUTOTPOITHBIE (POPMBI KMCJIOPOLA BEICBO-
00X A2K0TCSA Yepes AaBNIEHHE M YCUNTHBAIOIHE BRICOKYK) TEMIIC-
paTypy IuHaMUYeCKUE HPHEKTH HIH YBEIHYHBAIOLLKE OO0HEM
TETUTOBBIC BIMAHUS, NOTOMY YTO IUIOAOPOIHbIE KOHLICHTPATHI
C [IPOTU BOIICAOXHOM MONSIPHOCTBIO CTAHOBATCH OE3XEHCTRYIO-
IKMMHA H OCTAIOTCH B [TACCHBHOM COCTOSHUM. 3TO KOHYAETCH
BHYTPUCTPYKTYPHBIM pAacIICTUICHUEM MHKPOIIEMEHTOB, KO-
TOPBIC, NOACOHO APOXKAM, HAYMHAIOT NpoUecc npeodpa3oBa-
HUS UCXOOHCOH MATEPHHM — MpOoilecC OPOXEHNUA, OTTHCAHHBIN
BBIILIE,

Taxum 06pa3oM, MBI TIOCTHLIH TO, UTO ABHXEHWE BRI3bIBACT
K BHYTPSHHEMY MOJICKVISAPHOMY BO30YXACHUIO M, Hao0OpoT,
YTO CHIABHOE BO30YXICHHE CTAHOBUTCS MPHYKHON PaguKaiib-
HOIQ U3MEHEHHUA B MOJEKYAADPHLIX KONKeOAaHUAX (BHYTPEHHAA
(hopMa IBHXKEHHS).

310 OOBSACHSET, MOYEMY, HAIIPHMED, 0 HACTOATLIETO BpEMeE -
HH HEHINCYUMO BONBHON MOXET OBITH BHE3AIMHO H3JNICUYEH H 10
HACTOAUIETO BPEMEHH 300POBLIN MOXET CTaTh HEHIICYHMO DO-
JbHBIM (HANMpUMep, NepeHeCTH yaap). DTo TaKkKe 0ODACHAET He-
oOBbACHUMOE JIEHCTBHE BOIBLI, H3BECTHOMN ApeBHUM LIMBHIIH3A-
UM KaK JedcOHast, Wi, 50Nee npaBHABHO, «BCE3AKHWBIIHIO-
1ias» BoJA, KOTOpas «CKOHLEHTpUpoBaHa». Takas BOga HEceT B
cele NMPOAYKTHI BEICOKOKAYECTBCHHOTO CHHTE34d U MO3TOMY CT10-
co0Ha TOBTOPHO MPOTPaMMHUPOBATE MOJIEKYISIPHBIH MpOLECe
OpOXECHWA U TAKUM 00pa30M UIJICUMBaTh O0JIC3HE, BBI3BAHHYIO
POTMBONONOXHBMHA NEPBUYHBIMH META0ONMUYECKHMH TpO-
LeccaMy.

B coBpeMEHHOM JIECOBOACTBE, CEJILCKOM XO3SIMCTBE, YIIpaB-
JICHHH BOJIHBIMHU H PECYPCAMM FHEPTHH B3aUMOACHCTBHS BoJee
HHU3KOI0O COPTA MEXJTY OCHOBHBIMH BELLIECTBAMH ACHCTBYIOT N0-
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BCloQy 0¢3 HeKmoYeHUs. HapyiieHuss MONEKyASPHLIX NIpolLiec-
COB BLI3B2HbI 3KCIIAHCHBHO IEHCTBYIOIUMH TEMIEPATYPAMMU.
OTH Xa0THYECKHE ABUXCHHS HEMEJICHHO YCHIIHBAKOTCS, TIEpe-
XOMAT B LENHBIE PEAKUMH, TAKUM 0Gpa3oM ocaabinss B3auMo-
AeHCTBUE MEXAY OCHOBHBIMY CYOGCTAHLMAMH B LIEJIOM OPTaHN3-
Me. TakumM o6pa3oM, B COOTBETCTBMH C BHYTPEHHUMH 3aKOHAMH
TIPHPO/Ibl Pa3pyLUICHHE CTAHET TeM Oonee cepbe3HnM. CoBpe-
MEHHAT HAyKa DOCTUTaeT (DUKTHBHBIX YCIIEXOB.

Te, KTO MOHUMAET, YTO 3[eCh HATTUCAHO, JOJIXHE BYIYT CO-
TNIACUTBCS C TEM, YTO MBI HEU3IBEXKHO CTaHEM Oe3HANEKHLIMY H
HECYaCTHBEIMHM XKEPTBAMH TCXHHYECKOIO BEKa MALIWH, €CIH HE
YCTPaHHEM OLIAMOKM, B pE3yNbTaT¢ KOTOPBIX B KOHEYHOM CYETE

YP-NPONYIIMPYETCA ST KANABEPUH B hOPME HATYYEHHS.



2 .
Hosbie ¢opMbl TEMIEPATYDHI

«Buympennee cocmosnnue, SBHYMPEHHUI KAUMOM HOOLANOM Kawcoo20 uxOueuoa
ceouMu creyudueckum ceolicmeamy. V xaxeooit Xusnennoi Gopmu cobemeen -
HOE COCMIORKUE, HA3LIBAEMOE «300DOBBM», I IMG CO30AEM OAGLONPUSIMHNE YCADGUR
03 PABMHONCERUA GUOOE».

Bukrop LlayGeprep, xypHan «Implosion», Ne 7§, ¢, 12

KpaTKoe onucaHHe MOEro OTKpbLITHA

JleoHwuTaiin, 1943 r., apxussl lHlaybeprepa.

[TogBuBIUCECS B pe3yibTaTe IIMTEABHBIX U BAYMUYHBBIX Ha-
O0AeHYH 3a NIPUPOSHBIMHA ABICHUAMUA, MOE OTKPBITUE COCTO-
HT B TOM, YTO BCH XM3Hb K Pa3BUTHE CIIPOBOLIMPOBAHbI U Chop-
MHUPOBaHBI Yepe3 BUOpaLHIo U ONpeaeieHHbIH BUI ABMXECHUA.
IOty npupoanyio GopMy ABHXECHHS & HaKOHEI-TO OOHApYXWI
MOCHe ZAECATUICTHH MOUCKA ¥ BECYUCIIEHHDBIX 3KCIICPHMEHTOB.
910 — KpeaTHBHAA (HOpPMa KPHUBOJIHHCHHOTO ABHKEHUA, Hak-
NEHHOTO B IPUPOAE, KOTOPOE S PELLIMI OIMCHIBATh KaK «1IHKIIO-
HIANLHOE CIIUPATbHOE IBHXEHHE» , — BOIMOXHO, B0JIee TIOHAT-
HbIM OYIET Takoe Ha3BaHHE, KaK «KpHUBasl XH3HW», «KPHBas
MTPUPOIET», KITH TTYCTh 3TO JaXe DYIeT «DHOKPUBAsi».

KpoMe Toro, st MOCBITHN MHOIO BpeMEeHW ¥ YCHIIMH TOMY,
uyTeObl TOUHO CKOIIMPOBATE MPUPOAHbIE QOPMB JBHUXEHNA H
OUEPTAHUSA NBUXKYILMXCS 0OBEKTOB ¥ BOILIOTUTDL UX B H300peTe-
HusAX. C 3TUM s CIIPABWICS, M 3TH TOCTHXKECHHUS SIBJISIIOTCA OCHO-

BOI MOEH OMOTEXHOJIOTHH.
Yepes nprpoaHOE IBHXXKEHHE XHAKEX WIH ra3000pa3HbIX Be-

HIECTB (HaNpWMEDP, BOGA W BO3AYX) BOZHMKAKOT CACAYIOMIME SIB-
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JieHnst (TaKHeE Xe, KaK H B MOMX annaparax, KOTOPBIE JIETKO M He-
JOpOTC BBECTH B MACCOBOE NMPOM3BOACTEO):

a) ABE pa3THYHbIX GOPMbI TEMINIEPATYPLI, KOTOPHIC st 0003Ha-
yy T, n T,. Taxoke nosisnsa10TCA 00YCNAOBICHHBIE 3THMU TEMTTIEDA~-
Typamu:

0) ABa PA3NTUYHbIX TUIA TEYEHHUA, KOTOPbIE MBI ByaeM Hasbl-
Batb F, u F,.

bnarogapss 3TUM 40 CUX IOPp HEMCCICAOBAHHBIM (OpMaM
TEMIIEPATYPEl M ABHXKEHHS UCTILITHIBAEMOE BEILECTBO (BOAA AN
BO3OyX) HAUMHAET pa3jIaraThbCs Ha COCTABHBIC YacTU, TpaHChop-
MUPOBATbCK U TiepecTpanBaThes, [1py COOTBETCTBYIOMUICH pery-
JIAHHAN TPOUECCa BLICBOOOXKIAIOTCA DHEPTUH 2/IEMEHTAPHBIX Ya-
CTHIL. TakxXe NPWBOAATCS B ACHCTBHE MPUCACHIBAIOILME CUIIBL U
CWABI AABJEHHS, KOTOPBIC B MOMX alNapaTax pacnpoCcTpaaior-
€51 BIOJIb [TO NPOCTOH OCH U CO3MAI0T BCELEI0 HOBbIE BU/Ibl ABH-
XKEHHUS M IBAXYUIMX CHA.

CoBpeMCHHON (DHM3UKE U XMUMUI [I0KA HEMIBECTHO CIIELYIO~
uee:

1) popMa ABHXKECHHUA, KOTOPOH NMOAL3YETCA ¢aMa npupona
(TO €CTh LIUKIOKAAABHOEC KPUBOJMHEHHOE KOCMHYECKOE IBH-
XEHHE, KOTOPOE SIBHSIETCA KpeaTHBHBIM ¥ (PopMOoOpasyio-
LIMM);

2) TeMnieparypHas ¢opMa T ;

3) ¢dopmbl Terenust F, v F, 1 npoucxoasimue Gnarogaps um
MpeoOpa3oBaHMsI 2JEMEHTAPHbBIX YaCTHIL.

B npupoae 3HaueHHe TemnepaTypHo# (opmbl T,, KoTopas
cBA3aHa ¢ GopMoH noToka F, coCTOUT B TOM, 4TOOBI Npeobpa-
30BbIBATh CKOHACHCUPOBAHHBIE TUTATE/ILHBIE BHYTPEHHHE 31¢-
MEHTbI OPraHMU3MOB B 3TCPOOXHUBIAIONINE (3HEPTHH 4-TO ¥ 3-Tro
M3MEPEHHH) U KWHETHUYCCKME 3HEPTHH. DTH TeMIIepaTypHbIe
dopmbi (T,) BHIZLIBAIOT KOHLUEHTPALIHMIO TETJIA M NTPOBOLHPYIOT
YCWINBAIOLEHECS OXNaXnaoue 3¢peKTsl, BbI3bLIBAOIINE pac-
IIMPEHKE BHYTPEHHEH CTPYKTYpPHI BellecTBa. T, sanmyckaer npo-
LIECCHI PEAYKLMHM M CNOCOOCTBYET HEMTpATU3aLuyK DONE3HETBOP-
HbIX BO3ACHCTBU M. Pesynbratom npeobiaganua T, asisercs 06~
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pa3’oBaHHE HCXO/IHbIX MATCpUif M KaYECTBEHHOC YAYYLICHHE
MPOIYKTOB POCTA M PA3BUTHSL.

‘TemnepatypHas ¢opma T,, koTtopasi ¢Bsi3aHa ¢ POPMOIi NMoTo-
xa F,, B 061UMX ueprax W3BecTHA COBPEMEHHOMH (PH3NKO-XHMHYEC-
CKOM TexHonornu. Ee uUens B npUpONE COCTOHT B TOM, YTOOBI
YCKOPHTH pa3pyLIeHKE TOTO, YTO SLIE HE Paclanoch OKOHYATE b-
HO, WIH TOT0, YTO ARIAECTCA HECHOAXOOALUHAM AAS CIEAYIOLIEro

3Tamna pa3sBuThs Yepes opmy notoka F.,
T, BBI3BIBAET MOBBIILCHUE M PACLIMPCHHUE TEILIOBLIX (OPM H

HCYE3HOBEHHE WM KOHLEHTpauuio ¢opM xonoaa. T, cogeicr-
BYET pa3MHOXCHHIO OakTepuid. PesynbratoM npeobnamanua T,
ABIRETCS COKPALUIEHHE UCXOAHBIX MATEPHIT M TIPOLIBETAHHE TTa-
PA3UTOB, KOTOPOE TOXKE B CBOIO OUEpPENb CTOCOBCTBYET YHIUYUTO-
XCHMIO U niepepaboTKe BCETO, UTO He TIOIXOMUT LISt PA3BUTHS Ha

60J1ce BLICOKHI YPOBEHD.
BTH ABAEHUSA, BCE ELIE HEU3BECTHBIE OOBIMHOM HayKe, S YXKe

UCITONb30BaN AJ1s1 TPAHCTIOPTHPOBKH TSIXKEION APEBECUHBI N0

TOPHBIM pyubsM B CTeHepnuHTe U B IpyTrHX roposaax Esporst.
CerogHs Y MEHA €CTh BO3MOXHOCTH MTPEICTABHTE MMPaBUTE-

ALCTBEHHBIM OPTaHU3ALUMUAM BITOJIHE OCYILIECTBHUMBIH IU1aH i
WHPOKOMacIiTabROTO NMpoekTa NnoaAobHOro posa B BepxHei Ap-
CTPHH, H TAKUM 00Pa30M 4EPE3 €10 PCATHIALIHIO A HAICIOCH CITO-
cODCTBOBATE BOCCTAHOBJICHUIO ABCTPHHCKON SKOHOMKUKY NOCE
Bropoit MUPOBO# BOMHEBI H B TO Xe BpeMs NPEeACTABHTb HOBOE
OKA3aTeNLCTBO CNPABSITUBOCTH MOUX OTKPBITHIA.

BuoTexHoorusa; akTHBHbIE
H PEAKTHBHBIC TEMIIEPATYPbI

Neonmraiis, 1946 r., apxuss LayGeprepa

HecaTuieTus ucclenoBaHuil, OECKOHEYHBIE UCHBITAHMA U
IKCNEPUMEHTHI IIPHBEIH MEHS K OTKPHITHIO ABYX CYUIECTBEHHO
PAIHYHBIX TEMIIEPATYPHBIX [PYILN B IPUPOAE, 4 KUMEHHO:

(A) rpynma ¢ co3I2i0LIHMH XH3Hb QYHKIMSIMU,

(B) rpynna ¢ yHUYTOXAOIUMM XM3Hb QYHKHUAMH.
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Bce dopMit Temia, KOTOPKIC TIPOBOLUPYIOT 3dxpeKT Harpe-
BaHHA U paclIUPeHH A, H Bce GOPMBI X0/104a, KOTOPLIC BbI3LIBA-
10T 3GbexThl MaACHUA U KOHUECHTPALUUU, TPUHANICKAT TPYTIIE
B 4 1103TOMY NPENATCTBYIOT PasBUTHIO (HAPYLIAIOT pOCT).

Bce hopMBI TETLTA, KOTOPBIE BRI3LIBAIOT MaleHHE TEMITEPATY-
Pbl M KOHLEHTPALMIO, U Bee OPMbI XOIOa, KOTOPLIE O0KA3hIBa-
10T YCHIMBAIOLUEE W PaCIIMPAIOLUESCS ACHCTBHUSA, IIPUHALICKAT
IpYIIIE A 4, TAKUM 00pa3oM, COCOOCTBYIOT PA3BUTHIO.

Bce popMEI TeMITepaTyp MOFYT CO3ZABATh HANPAXEHUe, 33-
psaa v noreHuuan. C ogHoH CTOPOHSI, OHH TTPUBOIAT K XKHU3HEYT-
BEPXKIAIOUWIMM NOTOKAM AMHATCHOB, KOTOPBIE BOSHHKAIOT, KOT-
Ja 3a0poayBILasi €CTECTEBCHHBM 00pa3oM [UIOAOPOAHAs MaTe-
PHS, XMMHUK Ha3Ball Obl €€ «yTNEePOOHOR» , CBA3BIBAETCS CO BCEMU
n3oTonHEIMH dopMami Kucropona. C Apyrol CTOPOHbI, KU3-
HEOTPHUAIOUIHE NOTOKH JUHATCHOB GOPMUPYIOTCH, €CAH KUC-
JIOPOMHBIC HIEMEHTBI, KOTOPbHIC CTAHOBATCH CBOOOIHBIMM, YHH-
TONSIPHBIMH M arpeCCHBHBIMM TTOE BIMSAHHEM OOBIYHEIX POpM
BBICOKOHW TeMnepaTtyphl (TeMriepatypbl B-rpynmnbt), ¢BsI3bIBalOT
TJIOAOPOAHDIE («CalKHE») KOHLIEHTPATh. J1oa TAKHM BIMSAHH-
eM OHH CTAHOBATCS TACCHBHBIMK ¥ Bee Gonee H 6oiee IUTOTHBI-
MH, TIOCKOJIBKY MX BHYTPCHHSIS CTPYKTYpa CXUMaeTcst. B Tep-
IbIX, XMIKHAX H ra3000pa3HbIX HEOPraHMIECKUX TeJIaX 3TH yOu-
BAIOWIYE XH3Hb NOTOKH OeHCTBYIOT TEM Xe& CaMbIM CITOCOOOM,
KaK AObl B XHUBbIX OPTaHU3Max, ¥ BbI3bIBAIOT NTPOLIECCHI Pa3io-
XKCHHUA, pacnaja WIH OKMUCIICHMS; CAOBOM, OHH YHHYTOXAIOT
BCE, CO3PEBICE U1 Pa3BHTHSL.

B npupone akTHBHH 06¢ TeMIepaTypHbIe rpynmst. Ipynma A
ofecneunBaer NMpPOrpeCcCHBHOE CTPOUTENBCTBO TOTO, YTO SBIS-
eTCHd MOAXONALUMM Ana 60ace BbLICOKOrC YpPOBHA pPa3BUTHA.
I'pynina B oTBeTCTBEHHA 3a Pa3pYHICHHE U PACIiaz BCETO HEMPH-
TOTHOTO JJ1s TAKUX UESACH, JTO HOpMAIbLHBIM IPUPOIHHEI PO~
Lecc, mobast GopMa XWU3HU JOIXHA ObiTh YHUITOXEHA WK, 00-
Jiee MPaBUIIBHO CKA3aTh, pa3pyllera 1o Haubomnee IpUMHTHEBHO-
ro COCTOAHHMS. DTa TeMIepaTypHas IPyNMna Takke CTaHOBHTCS
axTUBHON, Koraa Kakas-nub6o Gopma XKH3HH YXe BHTIONHWIA
LIEIb CBOETO CYILECTBOBAHUA, M B JanbHeitllieM el Heobxoaumo
60 pa3sMHOXHTLCS, JIN00 pa3BHBATH ce0s Jalbllle.
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TemmneparypHast rpynra A abcoli0THO HEM3BECTHA B Hayy-
HBIX KpYTaX CETOAHA, 4 TAXKE OTCYTCTBYET B HALLUEM IIOHATHH-
HOM M JHHTBHCTHYECKOM ciioBape. Bee, 4TO H3BECTHO, — TakK
HAa3bIBAEMBIC NMPOLCCCH OKHUCIICHHA, CrOpaHUsl WIH palioxe-
HHUS, HMEHYEMbIE MMPOLIECCaMH PEAYKLIMH, IOHHMAIOTCS TOJIBKO
yacTMYHO. Y To nuins 0 Tok cTeneHn, A0 KOTOPOH 3TH rnpollec-
ChI JICHCTBYIOT NMPH pa3pyIIc¢HIH MePBHYHBIX BELIECTB, a HMEH-
HO TIpH pa3o6uieHNH ATTOTPONHBIX KapOOHOB (Yr1€poaHbIX) 1
KHCROPOAHBIX COENWHEHHNIE, IPHCYTCTBYIOILMX B OTMEPILIUX Op-
raHWYECKUX WIH HEOPraHUYECKHX CTPYKTYpax.

Bce paznoxeHus 11060ro poaa CorpoBOXAAIOTCA IPOLICCCa-
MM CHHTE33a, TO €CTh 00pa3soBaHMeM MATCPUH 0oIee BHICOKOTO
YPOBHS. DTO BBHI3BIBACTCA TEMITEpaTYPaMM A-TpyTINbE, KOTOPbIE
GopMHDPYIOT, PEMPOJYKTHBHOE, PA3BHBAIOINEE, KAUE€CTBEHHO
VAVYHIAKIIEee TeYCHHE.

Ho a1oT BaxHblil, 60/1€e TOr0 — XHU3HCHHO BaXHbiii npo-
1ecC M APOAYKTH Pa3BUTHA, NPOU3BOLUMBIE HMH, COBEPLUCH-
HO HEW3IBECTHB HayKe, KOTOpas YCTPAH4eT TEMIICPAaTYphl
A-Tpymnnyl ¥ NpPefsTCTBYET MPOU3BOICTBY KBaiMreHos. TIpo-
rpecc NpeKpamacTcs 6€3 3TUX XU3HEHHO BAXHBIX PHUINYECCKUAX
dYHKUMIA.

dakrt 10, 4TO Bee (OPMBI BBICOKOM TEMHAEPATYPEI, IKCILTYA-
THpYEMbI€ HAYKO# CETOAHS, MOPOXAAIOT TNPOTPECCHpYIoLIee
PACNPOCTPAHAIONUICE BIMANKE. TOYHO TaK Xe Bce GOpMEI X010~
Ja, KOTOphIE OHA MCIIONB3YET, MPOBOLIUPYIOT NaAeHUE W KOH-
UeHTpauMio — QYHKIIHH, KOTOpbIE BEAYT K JerpaidpoBaHUIO,
YHHUTOXAI0T XH3Hb. X MyIpas npupona UCnoab3yer s Toro,
9T06bI YCTPAHUTD BCE HENPUTOAHOE K AAIBHEHLIEMY PA3BUTHIO,
a TaKXe K A1 pacnaja, IPOBOUMPOBAHMS ITPOLIECCOB OKHUCTIC-
HN, KOTOPHI€ NOYTH YHUBEPCANBHB Il YHHYTOXCHUSA GOb-
IIMHCTBA OTMEPLIKX OCTAHKOB.,

370 03HayaeT, HY 60Abilic HH MEHBIIE, YTO JeTpananus Oy-
JET IPOMCXOAMTH IOBCIONY, TAe ACHCTBYET Hamma Hayka. TToromy
YTO M3-32 OTCYTCTBUS IIOCTABKY KBAJTMTCHOB YMCTBEHHBIE CAO-
COGHOCTH OYRYT NOCTOAHHO YXYAIIATECH TIAPAIIENBHO € TIPO-
IPECCHBHBIM MOBBILICHHEM KOJTMUYECTRA XHBY1IEH tuioth. Jhoau
CTAHYT C1a00YMHBIMH, 0€3BOILHBIMY, OYAYT MEHBLIE TpeOOBATD
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OT XH3HH H NOCTEMEHHO MIPEKPATHT CYLIECTBOBAHHE H3-3a He-
XBaTKM CAaMOTIQ COBEPLIEHHOTO KOHIIEHTPATA 3HEPTUM.

Kpowme Toro, u 310 cccriopHbIi H TOKa3yeMblit hakT, TeM-
meparypbl B-rpynnhl apisoTca npubIu3UTERbHO Ha 96% 60-
fee DOPOrMMHU 1S TIPOU3BOACTBA, YEM PEAKTUBHLIC TEMIIEpa-
TYpPBl A-TPYIITIbl, OTBETCTBE HHbIC 32 (POPMUPOBAHHE H NMOLBEM.
st monydeHHs A-TeMneparyp TpebyioTCcs €CTECTBEHHbBIE, 00-
Nervaloie pa3BUTHE YCTPOHCTBA H CBA3AHHBIE C 3THM CHCTE-
Mbi aBuxeHus. [loaromy norpebHocTs B paboTe cTraHer npo-
rPeCCUBHO YMEHBILATLCH, 4 NPOAOBONILCTBUE U MPEIMETHI IEP-
BOH HEOOXOOMMOCTH  YBENHYATCA  KONMYECTBEHHO M
Ka4CCTBCHHO, MOCKO/IBKY YCHIHTCA BO3ACHCTBHE (POPMUPYIO-

el TeBUTATHBHOW CHITHI,

To Xe caMoe OTHOCHTCST KO BCEM €CTCCTBEHHBIM CPEACTBaM
SIPOM3BOACTBA CBETA U SHEPTHH. [IpUMEPOM MOXET CAYKHUTH €C-
TECTBCHHOE YBEJIMUEHHE KOJIMYECTBA COIHEUHOTO TEIUIA, KOTJa
paccrostie o1 CofHIa A0 3eMIH BO3PACTAET B JIETHEE BPeMA H
yTh, MPOXOAst MO KOTOPOMY Pa3BUBASTCH K YBEIUUUBACTCH €TI0
IHEPIrUs, COOTBETCTBEHHO, TOXE ytuHAeTCs. (I1ukap, Hanpu-
Mep, TPeANoOXarai, YTo 4eM OIDKe PaCCTOAHHE 0 «TUTAMEHHO-
ro» COJIHEYHOTO LIapa, TEM XONOAHEE H TEMHEE NPOCTPAHCTRO,
KOTOPOC €ro OKpyXacT.)

Koraa 3umoii 3emia nputsmxaercst K CoiHily, yBe/JIHYNBa-
ETCS DHEPTHS CBETOBLIX BOJIH OJaroaaps CWie CONMpOTHBRICHHS
[UTOTHO 3aKPBITHIX [TOP B 3¢MHOI fToBepxHOCTH' . ECiHM 3TH npo-
LLECChl B3aMMOIE HCTBHA CKOMUPOBATE C [IPUPOALL H NEPECHECTH B
TEXHHUKY, MOXHO PaKTHYECCKH 4APOM U B KAKOM YTOJHO KOJIMUE-
CTBE MPOM3BOIUTE IHEPTHIO, CBET, TEIULO, XostoA. C Apyroi cT1o-
pOHbl, 3HEPTUH, BbI3BIBAIOLIME K XM3HH, M SHEPTHH POCTa OyayT
HENPEPHIBHO Y IIPOrPECCHBHO YBEJIHUMBATLCA B CPCIAHCM Ha
30% B TONI, YTO PE3KO OTPA3NTCA Ha POCTE YeI0BEYECKOH momy-
JALUM.

Ycrpoiicrsa AN npMMEHEHHs! Ha TIPaKTHKE MPOU3BOACTBA
OHOMarHUTHOro GOPMUPYIOLLETO U IEBUTATUBHOIO [TOTOKA MPU
MOMOIIIM PEAKTUBHBIX TEMITEPATYP Ha CETOMHAIIHHNA T¢Hb H300-

' BuauMo, UMEETCS B BHAY OTPaXCHHC PaaHalldid CHEToM, ITO YBCIHUHBACT
NI0JTIC PACCESTHHOM panuauun 3uMoi. — flpum. ped.
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PETEHBI, H, B IPUHLIMIE, UX YXe MOXHO BBOIHUTE B MAaCCOBOE
NPOH3BOACTBO.

ZKHBHTEILHAA CHJIA BO3AYLUIHOTO ¥ BOAHOTO NOTOKA

Jeownurraiin, Mai 1946 r., apxues! [Haybeprepa.
«OOuraxosocms o3nayaem o0HopooHocnd, eOunooGpazue u, credosamensro, tma-
MUCHOCHTD>. B

Buxrop lllay6eprep, xypHan «[mplosion», Ne £13, cTp. 23

H3BecrHo, uTO TEMIIEpaTypa TeNla — 3TO BEANYHHA, 3aBHCA -
WAd OT IBMKEHUH €10 MOJEKYI. B 3aBUCHMOCTH OT CKOPOCTH
TaKOrO OBUXSHUSA TEMIIEpATYpa MOXET ObiThb BHILIEC HJIM HUXE.
Mo Mepe 3aMeIeHNAsT IBUXKEHUS TEMNEPATYPa MOXET NMalaTh 40
TEX MOP, TTOKa MOJIEKYISTPHOE ABAXEHHAE HE IPEKPATHTCA BOBCE,
MpH 3TOM JOCTHracTcs abGCoOMOTHME Hone npu —273,15°C
(—459,67° F). .

XoJ104 — TAKOH XK€ Pe3yAbTAT ABHXCHHS, KaK H TeTLIO, U de
facto — 310 npocTo H0Jiee HU3KUH YPOBEHD TEILIA. '

CywiecTyloT abCOMIOTHO HEU3BECTHDIE COBPEMEHHOH HayKe
OTAMYHLIC OT 3HAKOMOH HaM (OPMbl TEMIIEPATYPHI «HHHIE»
(popMBbl TENNA H X003, KOTOPbIE TOXE 3aBHCAT OT MOJIEKYSAp-
HOTO ABHXKEHUS:, DTH «DoJee BRICOKUE» TEMITEPATYPHBIE OPMbl
CACIYET OTNMYATbL OT YHOMSAHYTHIX BHAYAJIC «OOBIYHBIX», YbH
TENAOBbLIC BO3ACHCTBHA UMEIOT (DYHKUUKU «NIOBBULEHUSA» (UH-
TEHCHBHOCTH TIPOUECCOB) ¥ PACUIMPEHHS, 2 XOJMOAHbIE POPMbI
HMEIOT (PYHKIMH «TaneHAss» (MHTEHCUMBHOCTH IIPOLICCCOB) U
KOHLCHTPHPOBAHUS.

«AHbie» dopMbl TEIUTA XapaKTEPH3IYET TOT (PaKT, ITO OHM
NpOBOLMPYIOT CMAaA H KOHUEHTPUPOBIHHUE, 3 MX OXJIAXAAIOUIHE
WK OCBEXAIoUHe POPMbI TPOBOLMPYIOT CNAaL ¥ PACLIAPEHHE.
TaxoB OBIIMIT CMBICT TOTO OTKPBLITHS, KOTOPOE MO CYLIECTBY
OTHOCHUTCH K «<HHOH» pHU3NKe, I brodusnke.

DTa «MHas», BNOJHE TIPUMEHUMAA B ODBIMHOM XU3HHU 61HO-
(hH3MKa He HMEET HUYETO 001IIETO ¢ COBpeMeHHOM Haykoit. [Toa-
TOMY Mbl 3aMHTEPECOBAHE! B MOJTHHHOM 3HaHHH ¥ HHKOUM 00-
pas’oM B KOHUEIIIHAX, KOTOPHIX NMPUAESPXHUBASTCS TPAAHLIMOH-
Has HayKa.
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Pa3paboTka TepMHUHOAOTUY, Kacawoolleiica 3TOr0 «MHOro»
VUCHAA, HEOOBIKHOBEHHO TPYAHA MO TOH MPOCTOHU NPHYMHE, YTO
CErOAHAIIHAA HAYKA MOOYUHIIA cebe BCIO YMECTHYIO TCPMHHO-
nornn. TakuM 0o6pa3oM, B HEMELKOM CIOBApE HEIOCTAEST NMOA-
XOALUMX CAOB, YTOOB JOCTOHHO (GOpMYIHpPOBaTh 3TH HOBBIS
nousTHd' . ITo 3T0i pHYMHE AMHCTBEHHBIN CIIOCOG NMPHEGTH-
SHTBC K CYTH BELIeH — MHOrOCROBHUE, TOABKO TaK 3TO Oyaer
XOTS Obl HANNOAOBUHY NOHATO YUEHBIMH.

HcTuHHOE NOHMMAaHKE BO3MOXHO TOJIBKO I10CE COOTBETCTBY -
JOLLMX HATJIAAHBIX ONbITOB, MOC/AE KOTOPLIX BCE AOKA3AHHLIE TEO-
PEMbI, NTPHHIIUITH U JOrMbI CETONHSAIIHETO AHA PasodbioTCA B IYX
1 npax. KpoMe Toro, Bce CYLLIeCTBYIOIHE 33aKOHBI, HE3aBUCHMO OT
TOTO, KaCaIOTCS JTN OHH COXPAHEHHS! IHEPIVIH, TITOTEHHS WIH TaK
Ha3bIBAEMOIO TEIVIOBOINO 3XKBHUBANCHTA, AHAIOTUYHO OyIyT nmpH-
3HAHBI HEJCHCTBUTEABbHBIMK. YTOOB! BHECTH SICHOCTD ¢ CAMOTO Ha-
Jajga, Ceyac Mbl OOCYAMM HEYTO COBCPIICHHO HOBOE, — YYCHBIE
noHayaty OyIyT HECIIOCOOHBEI OUSHHThL ITO HAMIEXKAIMM obpa-
30M. T10 3TOM MpHYUHE 51 TPOCHJT ABCTPHIICKOE IPABUTENBLCTBO 06-
XOONTECS He3 MHSHHUS ONMBITHBIX CITeLHANMCTOB. Bee, yro Tpebyer-
Cfl, — 3TO MPAKTHMECKOE TOKAZATENLCTBO, /11 KOTOPOro ARIAIOTCS
HEOOXOAMMBIMU HEKOTOPBIE NPEINOCHUIKH, KAK Te, YTO ONHCAHDI
B MeMOpaHayMe ot 15 mapra 1946 1.

CBepxXpeCTECTBEHHBIE OMBITH B BBICOKOTOPHBIX ANTbAAX, CO-
XPAHHUBLIUKX TIOYTH HETPOHYTHIM 4EJI0OBECUECKOM PYKOU H, BO3-
MOXHO, IKCTPAOpAY HAPHLIH [T0AapOK 114 HAOMIOICHUSA 3a NIPU -
pONoi, IPHBEIH K OTKPHITHIO TOTO, YTO Ha IPAHULIE MEXAY BO3-
AyXOM M BOJOW CNPSTAHO TAWMHCTBEHHOE TEYCHHUE, OHO
BHITYCKAECTCA HAa CBOOOXY, KOrAa BOJHBIE WM ra3oobpasHeie
TeJa ABUIAIOTCH ONPEIEACHHBIM £CTECTBEHHBIM 00pPa3oM,

Bo BCEX OTHOIICHUSTX IKCIIEPUMEHTEI ¢ 3THM QOPMHUPYIOLIAM
Y 1€BUTATUBHBIM (CHHTE3UPOBAHHBIM) [TOTOKOM YAHRIFIOT CBO-
MU pesyabTatamMil. Hanpumep, ¢ noMOLLIBIO COOTBETCTBYIOUIMX 3a-
PAAOBBIMYCKAKOIIAX YCTPOUCTE M3 KAIUTH BOLbl MOIIM ObIThb BbI-
cBoboxacH»! 2 000 000 BOABT, X MOXHO ObLT10 U3MEPHUTE, YBUICTD
M OLUYTHTD, H [IOTOMY HEOTIPOBEPKHMO JI0Ka3aHO, YTO OHU CyILIe-

' To xe oTHOCHTCS X PYCCKOMY A3hIKY.

? 970 KacaeTCH YCHNOBHiL IOMELIEHHI AIs Hay4HBIX HCCIETOBAHMIL, YoM
HYTHIX NTO3XE B JaHHOH CTaThE,

68



cTeyioT. U3 50 map kamens MoxHo B00bITE NpudIu3nTensHo 200
MWUIHOHOB BoAbT. PakTiruecku n3 Huvdero! CoBpeMeHHas Xe Ha-
yKa noTpeOyeT s 3TOr0 TMraHTCKMX MexaHusmos. Ho, oaHako,
TaKXKe MOIYT OBITE ITIPOM3BEACHD! HCKTIOUHUTEIbHQ ACIHHTETDATUB-
HbIE€ MOTOKH, KOTOPbIE UMEIOT XH3HeOTpUIIaioHIHe cBolictea. Ux
crrenyeT OTINYaTh OT (GOPMUPYIOILMX U JIECBUTATHBHEBIX M TIOTOMY
XKU3HCYTBEPXKIAIOLMX CHHTE3NPYIOLLHX [TOTOKOB.

Hecxonbko npakTHYeCKHUX MPUMEPOB B OOIIMX YEPTAX PATb-
ACHSIT ITPUPOAY B3TOTrO ABJICHMS.

EcnH 370T NOTOK NPOBOAUTH Yepe3 BAKYYM-IPOBOL, MOXHO
6yneT 3aMETHTEL CHJIBHO NYJIBCAPYIOIIEE KPOBABO-KPACHOE CBE-
Y¢HHE TOPH3COHTAILHO BAOIbL NONEPEYHOH OCH W APKOE, Dec-
LIBETHOE, CTIOKOMHOE CBCUCHHE MO MPOAOABHONA OCH, 3aIONHsI-
oiee coboii Bce MPOCTPAHCTRO. '

Ecau noTox, Mayia#ii o ropM30HTalbHOM OCH, CHaYa1a ak-
KYMYJIMpOBath B JleiaeHCKol 6aHKe M NOTOM n00aBUTD B G¢H-
3HH, TO 6YAYT 3aMETHDI A3bIKH TUIAMEHH, M Y€M BbILIC AKKYMY-
JIMPOBAHHLIHA 3apsl, TEM JObIUE TOILIMBO OYAET I'OPETh.

EC/I1 3TOT ITOTOK NPOBECTY Yepe3 KATYIIKY COTIPOTHRICHUS,
TO Bynet 0Opa30BBIBATECH NMPpOXIaNHas, CBEXad BOAA, cBOOGOA-
Had OT KAaKMX-THB0 MpUMeECce, YTO YKAa3BBAET HA HEOObIYaHHO
BRICOKYIO PACTBOPAIOULYIO CIIOCOOHOCTD M CBA3YIOLUYIO CHITY.

Eciy mpoBecTH 3TOT TOTOK B [IOABCIICHHBIH HUTAHT, CBe-
HIEHHBII BHU3, [IOTOK NOAHUMET €ro BePTHKATLHO. TakxXe cuia
3TOr0 MOTOKA 33CTaRNSACT MASITHUKM ABUTaTbCA 0 CITMPAIH, 3a-
Kpy4u#Bas ux ocoObM 00pa3oM. _

EC/iM 3TOT NOTOK BBECTH B OORIMHYK) BOAY, TO BOLA CTAHET
MIPOXITATHON, [UTIOTHON U OCOODEHHO TsIKENOM, COAEpXaHHE B
HEW HOHOB YBCAUYMUBACTCH B THICAYY Pas.

Ecan nuTh Takyo Boy, To 1100as GoJlb IIPEKPaILAeTCs NOYTH
HEMEAACHHO, TPH ANUTEABHOM NMOTPEOACHMH TAKOH BOAK! H YM-
CTBEHHAS, H CEKCYANTbHAA MMOTEHIMA BO3pacTaeT AeHCTBUTEITLHO
MOPAa3UTENbHBM 00pa3oM. HaneunBaioTcst axe UMIIOTCHTHI.

TMoueyHble KaMHH, XeTYHbIE KAMHH M 06pa30BaHs MOI0BHO-
TO XapaKrepa PacTBOPAIOTCA ¥ BEIBOIATCA B ¢opMe MembIainix
yacTHueK. PeBMaTHyeckie 00 abCONIOTHO UCHE3aI0T MOCIE He-
CKONbKUX Henens, BeHepuueckue M ManspuiiHbie  GaxTepum
YCTPaHAIOTCS U3 OPTAHH3Ma BMECTE C KPOBLIO B Moue. Takoe eye-
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HUE AO/DKHO MPOBOAMTECA OO HabMAcHHEM Bpaya, U HHKAKas
Bone3Hb HE CMOXKET 00/iee MPOJONXATh BAC MYYHTh MOA BIHAHHEM
3TOro NOTOKA XKU3HU. Jlaxe Cepbe3HbIC PAKOBBIE ONYXOJTH U3TeYN-
BAKOTCS BEIMKOMEMHBIM 00pa3oM. Ho 3KcnepMeHThl ¢ NOTOKOM
OblTK npekpallieHbl W3-3a BMELLATENNbCTBA CEKPETHOM rOCYAapCT-
BEHHO}1 NOMTUIIHK, KOTOPYIO MOMPOCHIIO Pa3o0paThed BO BCEM Me-
JuuMHCKoe 6partcteo. [ToznHee s MONyYHw! UeHHOE NPCANOXKCHHE
OT aHIHiickoro 6aHKMpa M PuHaHcHeTa ¢apa Bukropa Caccyha,
KOTOpOoe ObLIO CAEAaHO B MPHCYTCTBUM HokTopa Xepreas BoeHa,
oupexropa MUHuCTEpeTBa BOAHBIX pecypcoB. S OTKIOHMN €ro
U3-33 TONO, YTO OT MEeHs NOTpeOOBAY, YTOOH 51 Mepeexat B AMe-
PHKY WIM B AHIIIMIO, 4 Y MEHS HET HM MAIEHLLIEro XeIaHUsA TiOK# -
Jats ¢soio Ponuny. ITo Toit xe npuunHe s OTKIOHW ITPEUIOXKE-
HUe oT Poccun. OcransHblie npeanoxeHus — ot @panuuu, Typ-
uuH ¥ YTanuM — Takke He pacCMATPUBANIUCE.

Ecin ocobo TaXenyle BoAy BEICOKOTO KAYECTRA Pa3gpoduTh
¥ TIONIyYEHHBIE YaCTHLB BOALI CXATh MOPLIHEM BMECTE C OAHO-
BPEMEHHBIM BJIHBAHUEM aTMOCHEPHOrO KHCIopoa, TO 3Ta BO-
ATHUCTAasi CMeCh ra3oB OyIeT MTHOBEHHO NMpeoOpa3oBaHa B pac-
LIMPEHHYIO XMBUTEIBHYIO MACCY HOBOIO BO3yXa. JKCMAHCHB-
HOE NaBNeHue, NPOU3BEIEHHOE 3TUM CITOCODOM, COOTBETCTBYET
npubnusurensHo 2000 atmocdep Ha THTP BOOBE.

Ecau o6bIvHbIN BO3IYX 3aCTaBHTh ABUrATLCA B OMOLEHTPHDY-
re {(YCTpoiCTBE 0CcoB0# (POPMBI U U3 COOTBCTCTBYIONIHX CTLIABOB,
IS KOTOPOro TPeOYETcsT BCTOMOTATEbHAS MEXAHUYECKAs CUaa
rropsiaka 0,08 kW Ha oauH KyGHiecKK# MeTp IBIDKYILIETOCS BO3-
IyXa)} CO CKOPOCTBIO Bbillie CKOPOCTH 3BYK4, TO BO3HUKALT YIIO-
MAHYTBIR BbIlE CHHTe3upylowKnid moTok. Tlotok Gyaer nasarb
Bpallaloilliii MOMEHT, KOTODBIH TaKXe YCKOpsieT IBMXEHHE
YCTPOHCTBA. ITO B JANBHEHILECM YCKOPAET NMPUTOK BO3NYXa, KO-
TOPbLI CHOBA YBETUUHBAET CHNY MOTOKA, U B PEIYALTATE YBEIU-
YHBaeTCA 9acTOTa BPAIICHHUS, YTO [MPOBOLMPYET AaNbHeiiiee
YBEIIMYEHHE CHHTE3UPYIOWETO [I0TOKA, POH3BOASALIETO Bpalla-
IOHHHI MOMEHT, K TaK ganee. B KOHEYHOM CUeTe CO3MACTCS BaKy-
¥M HEpei ACHCTRYIONIMM YCTPOHUCTBOM, B TO BPEMST KAK IKCNaH-
CHBHOE JABJIECHHME, OMMCAHHOE BbILE, OKA3LIBACT CXHMAIOLLEE,
CTHCKHBAKIIIee ¥ BIABNABAIONIEe BO3AeiCTBHS HA MEXAHH3M Ha
BCEH MOBEPXHOCTHU €0 T€Aa, NO GopMe HAMOMMHAKOIUETO Clie3y
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(cM. puc. 22’ 1 38). DTH BCaChIBAKOLLIME CHITHI M CHJIBI AABACHHUS,
KOTOpbie PA3BHBAIOTCA BAOMD M0 OCH B (POPME MONTHOCTHIC Pas-
BUTOI'0 MUHATCHHOTO TPaMeHTa, MOTYT NPEOIONETh CHIY TAXE-
CTH WIH JUIOObIEC APYTHE NIPETIATCTBHS.

31ech 33J1€ICTBOBAHK KOJIOCCATbHLIE TATOBLIE CHIBI H CHALI
IIDUTAKEHUS, KOTOPLIC NOAACPXUBAIOT TUIAHETY B HeCTA0WIb-
HOM KOREOMomeMcs COCTOSHUM | 3aCTABNAIOT €¢ BPaillaThCA B
KOCMHYECKOM MPOCTPAHCTBE N0 0CO00M CIIHPANLHO 3aKPYYeH-
HOH KPKBBOH. JTO TE X CaMble CHITbl, KOTOPbIE MOAIEPXKHBAIOT
XPYINKOE paBHOBeCHE (hOPENH B OLCTPOM TEYEHHH H NTO3BOJSIOT
BCEMY, UTO [MOJ3aET U JETaeT Ha 3eM/IE, NIPEOJ0NEBATL CHIIY HX
¢O0OCTBEHHOro (PHM3HYCCKOTO BeCa.

B nporvBosec dopmupylolen, OyatNCcTHIECKO, JIeBUTa- -
TUBHOH W XU3HEYTBEPXIAAIOIUCH CUIIE, 6CTh, ONHAKO, CUJIa, KO-
TOpasg BO3HMKAET NOAOOGHBIM oOpa3oM. DTO OUOTEXHUYECKH
NIPONYLHPYEMOE TeUEHHE, HO €10 AEHCTBUE HAIIPABACHO HA Pa3-
pyIIeHWE XM3HEHHBIX GOpM, €ro CAenyeT Ha3BaTb <«TeUeHHe
CMEPTH», TIOCKO/IBKY OHO CBA3aHO € Pa3BUTHEM BPCIHEIX OaKTe-
PHUHIOHBIX KyJAbTYD, KOTOPbIE MEAJICHHO, HO BEPHO YHH4YTO-
XaloT Bce XuBo¢. OHO MOXET pa3pyLUMTh 10001 OpraHuaM, TaKk
YTO TOJIBKQ ML OPU OCOOBIX YCTOBHAX ¥ MTPH NIOMOIHH 0C000-
rO BMAA ABHXEHHS 3TO TCUCHHE CMOXET YP-TIPOU3BECTH Ha CBET
HOBYIO KHM3Hb WM MOLHBIE CWIbl ¥ SHEPFHUH.

[IpakTHyeckr H PaKTHHECKH ceifuac Mbl TTIPHOTKPBLUIM ONXHY
M3 ceMH TaitH ropona Cayca’. Mbl IOYTH OTKPBUIM CEKPET [1po-

' Ha 310M pucyHKe H306paxeH arnapar, AeHCTBYIOLLNE MO BOAOH, HO TEO-
PETHYECKH MOXOGHLIE NPOIECCH MOTYT TIPOHCXOJHTb Ha BO3AYXe, B ANNapaTe
TAKOTo Xe obpasna.

% Yro6mt NONYUHTH NPeICTaBlieHNe O Talinax ropoga Canca, IpCBHEIO eru-
netckoro ropona B acnete Huna, MoxuHo obpatureca K «CeKpeTHOMH HOKTPHHE
Enenm INetpoBHE bNaBaTcxo, rae paccKaspiBaeTCs O TOM, YTO JAIOAH ROCBA-
MEHHBIE, XPAHHTEAH OCOOLIX KHHUT, ObLIH ¢IHHCTBEHHbIMK ANae/IblIAMY TAH
rpouutoro. Ho oHu He MMe/ 11 NTpaBa pacCKA3BIBATE 00 HX COASPKIHHM 1O CTpa-
XOM CMEPTHOH Ka3HH. «TOT (PakT, 4TO OKKYAETHEIC HAYKM ObUTH CKPHITHI OT BCE-
TO CBETA, YTO NTOCBAIICHHBIC HE TIEPEIaTH HX YEI0BEUECTBY, YACTO CIYXKHA Ipejl-
MCETOM Xan100. YTBepXIANOCH, YTO CTPAXKH TAHOIo 3HAHHA ObULH 3TOHCTAMH,
YIEpXKUBadA Npu cebe «COKPOBHILA» NpeBHEl MyapocTH». Bee xe nomxHB OhITH
BECHMA CEPbe3HbE NpUYKHB A8 SToro» (1. 3, c. 81). Kcrarn, Hekoropbie 13
3THX Ap¢BHUX Hayk cefivac cTani o0eRocTYNIHBIMHA — HaNPUMEpP, aCTPOHOMHA
B ce MATEMATHYCCKOM M (PH3HYECKOM acnekTax. — flpum. ped.
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HUCXOXICHHUS XH3HHM HA 3eMiie U ec HenoOeIUMOCTH, KOTopas ¢
OOBEKTUBHOM TOYKH 3peHHSA 3aKTIOUaeTCsT B COBEPIIEHCTBOBA-
HUH BCETO, UTO ABJIAETCSA «M3HAYANbHOMN» MaTepHeii. DTo H3BeY-
HBIH TIpoLiece caMOBO300OHORICHUA. Biiaronaps emMy poxaaoTca
CIJIBI pocTa 1 GOPMHUPOBAHUA, 3 TAKKES CHJIbI, NOABAAIOLIHECS
M3 BO3BPAIEHHOH K XH3HHU MaTepHH, B GopMe CHHTEIHPYIOIMX
WAH paIarajolux oToKoB. Xapakrep II0TOKA 3aBHCHT OT TOTO,
TIEPEMEHIACTCH JIK BO3AYX WIH BOMA €CTECTBEHHBIM 00pa3oM B
CNIEUHMANBHO TMOCTPOSHHOM M CIOCOOCTBYIOLIEM DPa3BUTHIO
YCTPOICTBE WIH B IIPOTUBOCCTECTBEHHOM W HETIONXO,SILIEM 15
Da3BUTHSL. |

Kax abCconwoTHBIEe MPOTHBONOIOXHOCTH, 3TH ABE CUIH,
KOTOpbIE NPOABUFAKIT TNPOrpeCCUBHOE HIH PErpecCHBHOE
Pa3BUTHUE, HCXOOAT OT Pa3TUYHBIX UCTOUHHUKOB, pa3pylLIdTe-
AbHBIE CUABI PA3BUBAIOTCA M3 TEMIEPATYPHBIX (HOPM, KOTO-
PBIE CETOAHSIIIHAS HayKa KCIVIYaTUPYET, YTOObI HCIIONAb30-
BaTh €¢ B PasJIMYHLIX THRAX MexaHW3MoB. PopMupyioLIie
CIIbI U CHIIBI IEBUTALIMH X€ MPONCXOJAT OT «HHBIX» TEMMcpa-
TYPHBIX (POPM, KOTOPBIC, KaK 3asBJICHO pPaHEe, HEU3BECTHDI
COBPEMEHHOI HayKe. |

TpanuHOHHAasA HAyKa II0Ka TOAKO HA4a1a 3HAKOMUTLCA ¢
GOpMaMHU TEM1a, KOTOPbIe 0Ka3bIBAIOT 3D MHEKT «yTOMIESHUS>.
OHM, 0AHAKO, ABIAIOTCS TeMH (OpMaMH BLICOKO# TeMnepa-
TYPHI, YEPE3 KOTOPHIC CONPOTHBICHUE IBHXECHUIO YBETHYH-
BACTCA Ha 3HAYCHUE KBaIpaTa CKOPOCTH. DTO MPOHUCXOAUT FO
MIPOCTON NPHUYMHE: OHU YOMBAIOT BCIO JMHAMKKY U XH3Hb H,
Npoiasa ONpPeACACHHBIC CTAAUM, TPeOOPA3OBLIBAIOTCA B KOH-
ACHCHpYoUMecs (KOHUCHTpHpPYIOUHeCcsa) (GOpMB XO/I04a.
[Mocne TOro OHK TOTOBH K TOMY, YTOOBI BHOBb NPOH3BECTU
MaTEPHIO Ha WIM B 3eMJI€, T€ IPH UCKIOYEHHH CBETa H BBI-
COKOM TEMIIEpaTyphl OHA FOTOBUTCHA K OOHOBIEHUIO, BOCKpE-
LWIEHHIO ¥ HOBOH XHU3HH,

HMCTHHHLIA HCTOYHHK XM3HH — UCTOYHHUK «MHBIX» TEMIIE-
pPaTypHbIX GOPM, U3 KOTOPOTO Pa3BHBACTCH XH3HSPOPMHPYIO-
U IEBUTATHBHBIN MOTOK, — abCOMIOTHAS HOBU3HA JUISI CETO/-
HSAUTHEH HAYKH,

Hdeno B TOM, YTO M3-3a COBEPILICHHO HELEAeCOo00pa3HbIX
IPOLECCOB, HEECTECTBEHHbIX TEXHOAOTHI U pa3pyHUINTEIbHOM
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JNEATEJIBHOCTH BCEe MBI CErOAHsI — CTpaHHHWKH. U MBI maeM rmo
TPYAHOMY, TOCTBIAHOMY 1 HEM36€XHO YHHYTOXAIOIIEMY YEI0-
BEUYECKOE AOCTOUHCTBO NYTH. HeAYKTHBHO MbICASLIHE JIOAH
HE [TPHHSLIM BO BHUMAHHWE WM HE CMOTJIM YCTAHOBHTD IIPUYH -
Hbl IOCNCACTBHIA, KOTJa B 3aBUCUMOCTH OT TOTO, SABJISACE JIH
dopMa ABUXKEHUS eCTECTBEHHOH HIIM HESCTECTBEHHOMN, BO3HM -
KA COOTBETCTBYIOUIUE KUIHEYTRCPAKAIOIIME WIH XHUIHCOT-
PHLAIOIUME CHIABL. B 3TOM OTHOWEHHU XM3IHEOTPULAIOWIHE
CHJIbl BO3PACTAIOT, MPEYMHOXAIOT H PA3BUBAIOT CaM i cebs ToY-
HO TaKHM Xe 006pa3oM, Kak UX MPOTUBOIOIOXHEIE, KOTOPLIC
NPOBOLMPYIOT €CTECTCHHO~-OPTAHUYCCKHM NyTh PA3BUTHA YC-
PE3 POCT ¥ KAYECTBCHHOE YIyulliecHHe. BT0 ObLIO Obl HEBO3-
MOXHO IS TeMIepaTypHEIX hopM, OTBETCTBEHHBIX 33 viaje-
HHE TOrO, YTO ABASCTCA HH3IIHM, H 32 YUCTKY M ACTOKCU(DHKA-
LU0 OPraHu3MOB. UMEHHO BHE DTHX TEMMOEPaTypHBIX PopM
BO3HUKACT paznaralomiuit, paspymaioinnii KaBUTALTMOHHbIHA
MOTOK, KOTOPBII CETOAHALTHSAST HAYyKa UCTIOAb3YET NOBCEMECT-
HO U BECbMA Pa3sHOOOpa3HHIMHM cnoco0aMH, M Besne 0e3 UCK-
NIOYEHUA UMEHHO HA HEM OCHOBBIBAETCH CTPOAILAACS W PA3BH-
BAOLIAACS KyJabTypa. SICHO, 4TO HEyAaYH, KOTOPbIE Mbi IO~
XHBI TIONYIWTb, OYAyT TEM O0Jice MacITabHBIMH, YeM Golee
IUPOKO PACTIPOCTPAHCHHON U UHTCHCHUBHOMK OyaeT AeAaTEb-
HOCTb HAaYKH, KOTOPAA UCITONB3YET 3TH TeMIIepaTypHbie (op-
M3l 60siee HU3KOTO CopTa. |

MMepsrIit yenoBex, KOTOPLIA NO/KEH ObLT NOHCO3HATEABHO
AOraapiBaThCA 00 HTOM rpsaayiieM HEACTBEHHOM pa3BHTUM, ObLn
[anwaeit, 4YbM OTKPBITUSA BbI3BANW DOJNBIHON NMEPETOJIOX B CBET-
CKHX M peJIMTHO3HBIX HAVIHEIX KpyTax., ['anuieit noasepircs cyay
MHKBU3ULIUM U BBIHYXICH OBLT OTPCULCA OT CBOMX HAYYHBIX
npeactapneHyil. Hezaaonro no cMepTH OH OnpoBepT CBOE OTpe-
YeHHE. OTO OH CIeJad B TOT MOMEHT, KOT/a YXKe 6bUTO HEBLIHO-
CUMO OCTABATLCH YHUXCHHBIM TCMHM, KOTOPbHIC, KAK AUKTATOPbI
OpeBHUX BpPEMEH, UCIIOAL30BAIH TE XE CPEIACTBA A NBITOK U
KOTOpHIE MONATA]TH, YTO OHH MOTJIK BCE/IUTDL B YEAOBEKA CBOK
BEPY Yepe3 ArOHUI), BHI3BIBAEMYIO MLITKAMU. [IpOTUBHUKY yue-
HOrO, KOTOPbIE OBLTH CTOJNb XK€ OTIACHBI, CKOMBb M 6e3XaTTOCTHBI,
BIIOCNENCTBHU (PaKTHYECCKU HE HMETA HUKAKOHU a1bTCPHATHRH,
KPOME KaK NPU3HATh 9TU OTKDBLITHA.
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JlocTatodHO AIO0ONBITHO TO, YTO ¢ TEX NOP, OYEBUAHO, HU
OAHOTO 00Pa30BAHHOTO U HHTENNEKTYANILHO PA3BHTOTO YENOBe-
Ka He GECTIOKOKWIN IPHYMHBI 3araloMHOTO ABHXKCHHS 3eMad ¥
Uesib 3TON UCKITIOYMTENbHOK POpMbI IBUXeHHKA. ECIM 1 ObLia
Taxasl 3aHHTEPECOBAHHOCTS, TO OHA, OJHAKO, TIMATEAbHO CKPbi-
Bajach. B neHCTBHTEILHOCTH, HAYMHAA €O BPEMEH OTKPHITHWH
lanunes, niooy TIATENBEHO OEPErIH 3TOT CEKPET, YTOOHI H30¢-
XAaTh HEU3MEPHMBIX TIOCIEACTBHM, KOTOPbIE NOCAEAYIOT U3 OT-
KPbITHI, NOYEMY BCE~TAaKH 3eMAd HETIPEPHIBHO LMKIHYECKM
BpaLIACTCH MO CBOCH COOCTBEHHON CUCTEME KOOPAMHAT BOIIpe-
KH 3aKOHY rpaBHUTaLiHin?

OTBeT Ha ATOT U MHOTHE JIPYTHE BOMPOCH! MOTYT AaTh HaM pas3-
JIMMHBIC IBAEHUS TIpHpoasl. Hanpumep, dopenb, KoTopas ocTa-
€TCH HeNOOBUXHOH B OOWIBHOM NMOTOKE AJIBIT H YCTPEMISIETCS,
O€XXHUT BBEPX N0 TEYECHUIO NOAOOHO MOJIHMH BCSKMA pas, KOIIa
TpedyeTcst YUTH ot onacHoOCTH. TIpOCTO eCTECTBEHHO TEKYLUMM
MOTOK BOOK MPOM3BOIUT JHEPTHIO, HANPARICHHYKO HABCTPEUY
JBHUXXEHHIO BOAbl. DTOT 3HEPIreTUIECKUM [IOTOK, KOTOPbIM MOX-
HO BWIETh B BOIOMANE KaK APKMUil CBETOBOM KaHajl BHYTPHU BO-
AHOM CTPYM, ¥ UCTIONB3YeT hopenb. OHA BTATHBACTCH [TOTOKOM,
KaK B CepeAMHY BOISIHONO CMepya. YauBuTeibHa (Gopesab, MEUy-
1as HKpY, KOTOpas, TbiBS BBEpPX A0 TEYCHUIO, CNTOCODHA CBO-
00HO NPEOAONEBaTh NOTOKH BOABI, NAJAIOILUE ¢ BBICOTHI CEMb
METPOB, €C/IM HAMPARISIOWIMG TCUYCHHE KaMHU 0Co00i (hopMEl
34CTABIAIOT Nagalollylo BOLY TeUb B LUKJIOKIAIBHO-CITHPATBHO-
3aBUXpeHHON hopMe. Ira hopma — pedynbTat paboThl 3aKpyIn-
BAIOIIHX BOMY CHA BCACblBaHKA, KOTOPHIE BOBACKAIOT MOTOKH B
KPYTOBODOT, ¥ CWJI NPOTHBOACHCTBYIOWINX (OHH BO3HHKAIOT BO
BCACKIBAIOLIEM BUXPE).

CeroaHsUIHsIA HayKa, KOTOpas BCE TOYHO U3MEPAET U B3Be-
LWMBACT, HE MOXET MX OIIPEACIUTDL H OLIEHNUTh, NOTOMY YTO CaM
«TIPOM3BOIUTENE MEPHL H BECA» HE MOXET U3MEPSITLCH B CPABHE-
H#N C ITANOHOM MO ACCATHYHBIM 1IKAIaM.

CnoBoM, TIOC/IE TIPOIO/DKUTENBHEBIX HAOMOACHHH, UCITbITA-
HHH H ps0a IKCNEPUMEHTOB 4 IIOYTH A00pasIcd AC CYTH 2TOit Ta-
HHCTBEHHON ABOMHONW HIpbl IPHPOAL, H ueM Gosbilie 1 y3Ha-
BaJI, TeM Do blIe BOSCT HEMOU XECTOKOCTH H UMCTEHILUCH Ma-
TEPHHCKOW JTIO0BM, KOTOpblE COCAUHEHBI BOGOMHO B €€
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NpeKpacHOM Julie. S npuGIH3micsa K NOHKMAHHIO Mpeaonpene-
JNIEHHOCTH CyabObl TOH WIN MHO# XM3HEHHOH (OPMBL. 3AeCh
MMeeT 3HAYEHHE TO, YTO MPOUCXOAUT ¢ Heft nocne cMepTH. bes-
¥aJIOCTHO YCTPAHSIETCA NPUPOHNOH TO, YTO OOIBINE HE NPUTOTHO
JUIS 3IBOMIOUHOHHOTQ TIPOrpecca, YTo 06AaaaeT CAULIKOM HU3-
KHM KayecTsoM. BriocieacTBUM OHO MOABEPracTcs MeTapusu-
4ecKOMY TNpeobpa3oBaHuIo B Gonee BBICOKOPA3BHTHIE (DOPMBI
BBILICYTIOMSIHYTOTO (POPMUPYIOLIETO H TEBHTATUBHOTO MOTOKA.
FipeobpasoBanue MpONCXOAUT HA PaNIUIHBIX TTyOMHAxX B TIpe-
aenax 3¢MHOM KOpbl, 4TOObl B3aMMOASHCTBOBATL ¢ €CTECTBEH-
HbIMH BUOpaLUAMU TAKHM CMOCOBOM, YTOOBI H3 3TUX MATEPUH -
CKWX UCXOZHBIX CYOCTaHU M pa3BUBAAUCH POPMUPYIOILHKE K JIC-
BUTATHBHBIE 3HEPTHH., DTO TaKWe BO3BPAHIEHHBIE K XU3HH
cybCcTaHUMH, YbH BbICOKHE (GOPMBI OXTAXIAIOIIUXCA IKCTPAK-
TOB 06131210T PYHKLMAMH paclIMpeHUs U TTOOYXISHWUS K pas-
BUTHIO. KOHLEHTpHpYOlLIHe (POPMEI CBETA 1 TEILIA BHICOKOH
TeMIIEPATYpPbl BIOCASACTBHH rapaHTUPYIOT NPOMEXYTOUHOE OT-
BEpAEeBaHHE TOTO, «UTO MPEOHA3HAUYCHO, YTOOHI TIPOU3PACTATh,
TO eCTh ObecneunBaloT GopMHpoBaHre GakTHYECKON huzmye-
CKO# (pOpMBI POCTa, B KOTOPO#H MPUCYTCTBYIOT NPOTUBOACHCT-
Bywinue PopMbl 3HEPrMY, OHH TIDOBOLIMPYIOT HaNbHENIINE
B3aUMOAEHCTBHA, TO3BOMRIOLLHE MATEPHH PACTH H PA3BMBATLECS
Janbuie.

Teneps MbI KPaTKO OIULLIEM OCHOBHYIO IPUPOAHYIO GOpMa-
THBHYIO CYGCTAHLIMIO — MeTaDU3IHYECKYIO «KHPHYIO» MATEPUIO'
(«CnaJxkylo» MaTepHio), 0 KOTOpoH MOXHO Obl1o Obl HarmMcarb
TOJICTEHHYIO KHHTY. TaK Xe, KaK M peakTHBHasi MM «HHas»
dopma TeMnEpaTypbl, OHA MOABIACTCA B PE3YAbTaTe CNCUHGH-
4€CKOTQ ABMXEHHS 3eMJIM B MIPOCTPAHCTBE, MPH UCKITIOUCHHH
cBeTa ¥ o0buHbIX OpM TEMNA, B NPOXIAAHON 30HE POCTA, 110T-
PAaHHYHOMH 30HE MEXAY OTPULATEIBHO 3aPSKEHHOM reoaTMoc-
depoi ¥ MONTOXUTENBHO 3apAXEHHBIM BHEIUHHM CJIOEM aTMO-
cdepbl. B Taknux ycaoBHAX OHA Pa3sBMBACTCA KaK MOTEHIHANb-

' [To-paumoMy, T0, yto LlayGeprep HaanBan «KMpHONA» MarepHed (HaM
«ClagKoil» MaTepHell, «mnofopoaHoli» MaTepuel), ABAASTCA KpeaTHBHOK dop-
MaTHBHOH cyBcTaHMMEH, KOTOpPad COREPKUT KOMTIOHEHTH ¢ yrepoaoM (C) #
onoporoM (H) (yresonopoas CH), 1 B¢ aneMEHTH o 001LHM Ha3BAHHEM
«OpraHHYCCKHE», IH «MaTCPHHCKME», CYDCTAHLIKN,
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HOC TIOAle, KOTOPOE PACNpPOCTPaHAeTcA MO FOPHU3OHTATBHOW
TUTOCKOCTH MPH MMOMOLIH BOTHOOOPA3HOTO ABHXECHHA,

«Cpipbe», U3 KOTOPOTO [IPH O4YeHb CTIIELIH(DHISCKHIX YCJIOBU -
AX BOSHHUKAET 3Ta IUIOAOPOJHAA MATEPHA, COCTOMT H3 NMpeJaH~
HBIX 3eMJIE €CTECTBEHHHIM 00pa30M OCTATKOB HEKOIIA XHBOH
MaTepuHi. be3 BCAKOro pazbopa oHM 6eCUyBCTBEHHO H Bectie-
JIBHO W3MEABYAIOTCA B NIBUIb M MICHEA, HO, €llie pa3 HaTIOMHIO,
NPH ONpPEENCHHBIX YCJIOBHAX HX Da3BUTHE MOXET MOHTH IO
«QCco0OMY» NIYTH U OHHM MOTYT Npeobpa3oBathea B GopMul Gop-
MHUDYIOILHX W JICBHTATHBHHX TOTOKOB, YIOMSIHYTBHIX paHee.
OTOT OOYXOTBOPAIOIUMIA [IOTOK, KOTODHIH 3aKpyd4MBAcTCH
BBEPX NTOJOOHO TOPHAAO, YACTHYHO CXAT BhIIHEYITOMSHYTBIMH
dGopmMaMH BHICOKOH TeMmepaTyphl U MOXET OBITh M3MEpPEH H
OPOU3BEACH B JIIOOOM KOJIMYECTBE M Ka4yeCcTBE NOYTH GecIuiaT-
Ho. IlocpeacTBom 3TOr0 (GOPMUPYIOIUErO H AeBHTATHBHOIO
MOTOKA MOXET, HanpuMep, OLITh YBEIHYECH W KadSCTBEHHO
VAYYIICH YPOXAH NPAaKTUYECKHU MO 3aKa3y. A €11¢ MOXHO Ipy-
3bI WK MeXaHH3Mbt J1I000T0 Beca MOAHUMATD M MepeMeLilaTh Ha
060 KenaeMol CKOPOCTH, 3aCTaBlisgsl HX AnOO COBEpHIATH
BPalllaTCAbHLIC JBHXCHUSA, TH00 IBUIaThCA BEPTHKAJBHO MO
JCHCTBUEM CHJIBI, 3HAUCHKHE KOTOPOil NocTeneHHo OYJET BO3-
BOJUTLCS B KBAaJpar,

Hcrounuk 31010 (opMHUPYIOHIETO U IEBUTATHBHOTO Yyia —
«MHas» TeMaeparypHas GopMa, KOTopast pa3BHBACTCs YEPE3 Bbl-
leonucadHyw ¢$opMy IBHXeHHA. OHO TIPOU3BOAMTICA B
YCTpOHCTBaX 0c0o00# KOHGHUTYpalliH, B CO3TAHNH KOTOPHIX HAC-
AOIB30BATHCH OCOObBIE CILIABH.

EcrecTBeHHO, 3TO yp-MOLIHAA, aKTHBHAs, OCHOBHAA $op-
MHpYIOLas CyOCTaHLIHA €1Ba 3aMETHa B BOAC WM BO34yXe, MO-
TOMY 9TO ABHXEHHE 3eMIiH yXe npeobpa3oBano ero B MeTabu-
3MYECKOE, BITOMHOE C TOYKM 3peHHsi COXPAHSHUA CUIBI COCTOS -
HHE. D710 nonycBoOOLHOC-TTONYCBA3AHHOE COCTOSHIE, KOTOPOE
XapaKTepH3yeT «COBEPLICHCTBO» M «BHYFPEHHEE KaueCTBO» BO-
IHO#t UK razoobpa3Hoi cpelbl.

IMo3TOMY €C/TH BO3AYLIHasA WIK ra3oo0pa3Han cpena nepeMe-
WAETCA €CTECTBEHHRIM 00pa3oM (3arso3/Ka B TOM, KdK TOYHO
CHIMMTHPOBATD 3TO), TO OUMONAPHBIE ra3bl IEPBOHAYAIBHO IIpE-
06pasyoTCst B «<HEMATEPHAIbHYIO CYOCTAHIMK» W B KOHEUHOM
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cqeTe B DHEPreTMYeCKHe 3anachl HHOM MaTepuu. 3areM rasnl
CBA3BIBAIOTCA C CAMO3BOJHOLIMOHUPYIOHIMMH, HE J0 KOHUA
cHOPMHUPOBABIIMMUCH BO3LYIIHBIMH M BOOHBIMM CpelaM#, H
TO, YTO YBEJIUIMBACTCS TAKUM CTIOCOOOM, MPUBOLHTCA B F'OMO-
IeHHOE COCTOIHME B 0COOLIM 00pa3oM YIUIOTHsETCs. 1O ecTh
OHH YCWIMBAIOT NPOYCKHYIO CNIOCOOHOCTD M TATMOBYKY CHAY IO
TaKOTO YPOBHS, YTO B TAKHX BOAAX MATCPHAI ¢ BLICOKOH MUIOT-
HOCTRIO 1,9 DecIIpenaTcTBEHHO ABHXETCH MO TEYEHUIO, [IS MAK-
CUMAITBHO MOLIHO ACHCTBYIOT CWIbl BCACRIBAHUSA IO HAaINpasiec-
HHMIO TeUEHUS, a PEaKTUBHAS CHIA — MPOTHB Te4YeHUs1 B popme
AMHAreHHoro rpaaveHTa. Ho 3T CWibl, OIHAKO, HHUKAK HE
BAHSIOT HA CTPYKTYPY «MCXOAHOH» MAaTePUH 0 TAKOM CTETICHM,
4YTOOB OOPAa30BLIBATE MHYIO CTPYKTYPY.-

D10 TaKXe OOBACHACT, NOYEMY B TOT CaMbili MOMEHT, KOTAA
ObU1a CO3AaHa THAIPABIUYECKAA CUCTEMA DEIYIUPOBAHMUA BO-
JHBIX CHCTEM, TO €CThb KOINa €CTeCTBEHHbIM NPHUPOOHHIH TOK
BOJIBI ObUI HAPYILIEH, HAYANKUCh OpobaeMbl, CBA3aHHbIE C NEpe-
MELIEHHEM AOHHBIX 0caikoB. CHIIBHO NOcTpananu 6epera pex, a
Ha [HE peK HavyaiuCh Npouecchl 3annusBanus. Boma uironsna
cama ceby U3 CBOETo Pa3pyYIIEHHOTO PYCAa ¢ AOMOLLbLIO YP-CHIH
CTHXHM LI TOro, Yrobbl BEpHYTh CeOe eCTECTBEHHYID GOPMY
OBHXEHHS, KOTOPOH BCE XMBbIC CYLIECTBA Ha 3emiic OOs3aHBI
CBOEH CMOCOOHOCTBIO K HE3aBUCHMOMY ABUXKCHUIO, PENpOIyK-
LIM¥ ¥ CAMOPA3BUTHIO.

3t1a $opMa NPUPOTHOTO IBHKCHHUS OXHAXIEI OyaeT 3aHOBO
BOCCTAHOBJEHA B TEX MECTAX, IJI¢ elle COXPAHHIUCH HEAOCTYII-
HBIE Jleca U3 OParoliCHHbIX NOPOA AEpEBa, KOTOPbI€, OYEBHIHO,
HEBO3MOXHO BBIBO3HWTH ¢ MOMOIIBIO BOJAOB, JOWIANAeH, TPaKTO-
POB, KaGeAbHbIX WIH XeNC3HbIX AOpOT ¥ T.1. BoasiHste necocy-
CKH OYIYT OpPraHMU30BaHbBI TAKHUM CINIOCOOOM, YTO IKQOHOMUS B
TPAHCTIOPTHBIX pacxoaax coctaBut 90%. 310 yxe onpoHoBaHo B
Creiiepnutre. Cerdac, K0Oria paauo, a TAKXe NMevyaTHbIe CPpeacT-
Ba MaccoBo# MHGOPMALIMK COODIIIAIOT O TOM, YTO NpHOIM3UTE-
JbHO 800 MHJLUIMOHOB YEAOBEK, TO €CTh OJHA TPETh MMPOBOIO
HACENEHMS, HAXOAUTCA [IOA YIPO30#M TOJI0AHON CMEPTH, MOTYT
OBITh CNACEHB MHOTHE CTPANAIOIIHE NIOAHU, YEUM TPEHMYIIECT-
BOM SIBJISIIOTCS LICHHBIE MOPOIbL IPEBECHHBI, KOTOPbIE HE TPOHY-
Thl MOKA YTO ITOTOMY, YTO MX CYUTAIH HEAOCTYIHBIMU. Teneps,
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eC/IM OHU OCBOAT 3TOT CITOCOD CIUIaBNeHus Jieca, UX Tpyn 6yaer
OTUTa4Y€H 30/10TOM HJTH TEM, YTO UMEET CETOAHS MHOI'O 00/bIIY0
IeHHOCTh — NPOAOBONBLCTEHEM. KX ABIH 3KCNIEPT NO ApEBECH-
H€ 3HaeT, YTO JOCTYIHBIN Ha KAHHBIH MOMEHT JIeC YXe He TIpea-
CTaB/IfAET TAKOH LICHHOCTH. ,

INoce KpaTKoro onHCaH!A TOro, Kak TAraHTcKue GopMHUpy-
IOIIHE ¥ JICBUTATUBHDBIC CAIbI MOTYT MIPUHECTH MOJIb3Y 3KOHO-
MHKE HAIMN, CIeAYEeT TAKKe YNOMSHYTB, YTO 3TH UCTHHHbIE
«TATIOBbIE» CUIBI MOTYT NMPUMEHATHCS ISl TUXOTO, 6¢3ABIMHO-
ro, IWIIEHHOTO 3aNaxa, BbIOPOCOB TOKCMHECKUX BELIECTB JABH-
XEHMA BCEX MEXaHM3IMOB, BCEX (GOPM TpPaHCIOPTHPOBKH Ha
CYLU€E, Ha BOAE M B BO3ayXe Ha oBOH XenaeMOH CKOPOCTH W 110
HE3HAYUTENIBHOW CTOMMOCTH. B Takux MeXaHU3Max BMECTO
CHJIBI CONPOTHUBICHHUA ACACTBEHHAS CHUNIa YBEATUYHBAETCS Ha
KBaJApaT CKOPOCTH.

ITorpe0yeTca CAUIIIKOM MHOTO BPEMEHH, UTOOBI ONMUCATD He-
00X0aMMbIE TIPEABAPHUTE/ILHLIE YCJIOBUS, YEPE3 KOTODHIE BO3-
MOXHO CO31aTh HCTOTHUKH IHEPTUH («HHLIE» TEMTIEPATYPHbLIE
¢dopMbl), NICTOYHUKH (POPMHUPYIOLLETO U JIEBHTATUBHOTO TTOTO-
ka. Ero MOXHO Ha3BaTh MOTOKOM, CO3IAIOLINM XU3Hb.

Ho nocratouHo Maneimieii QIIMOKH B OpraHU3alMHA ABH-
XKEHHA, IS TOrO 4TO6bl BBI3BATh, HANPUMEP, BCEOOLLYIO BOC-
NPUHUMYHBOCTD K PaXOBbIM 3a00/ieBAHUSAM W TOTANbHYIO 3ITH -
TEMUIO.

BaxHo He TO, OyAeT AK ABUXECHME CHAYAIa AKTUBHO B ITPO-
M3BOJCTBE TEMITEPATYPH, KOTOPasA B CBOIO OYEPEIb Bbl3bIBAET
pEeaKTHBHOE YBEAWYECHUE B IBUXCHUH, HIIH BHAYaNIe TEMIIEPa-
Typa, BHI3BaHHAs8 PU3HYECKUMH, TEPMaJbHbIMY WK XUMUAYE-
CKMMH ABAEHUSMH, TOBAUSET HA MEXaHHUECKOE ABHXECHHE
yepes IBUXKEeHME MOJIEKYNL. BaXHO TO, KOTA2 UMEHHO pa3iny-
HBle POPMBl TEMTICPATYP, YROMAHYTBIC DAHCE, BOBJIECKAIOTCH B
NpoKece YCTaHOBNeHUs paBHOBecHd. YTo Xe Kacaerca THIIOB
JBHXEHHUS, TO UX CIEAYET pa3NiuyaTh Ha T, YTO NPOAYHUDY-
I0TCH «HHBIMH», M T€, YTO TPOAYLUPYIOTCH «OOLITHBIMH»
dbopMaMH TeMniepaTyp. :

[TepBbie — AAIOT CHAB, NOCASAHHE ~— OE3KUZHECHHDI.

[lonydeHye NOPOBYKIOB BLICOKOIO KayeCcTBa BO3IMOXHO
eAMHCTBEHHO Yepe3 HUCKIIIOUHTENLHO AOATHH KYDC Da3BUTUA
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U — Y4TQ 30ECh UMEET 3HAYECHUE — TONBKO €CAM B HAYAJIE BOIHU~
KaeT MeXaHWYeCKUH ABHXYLHA UMITYJIBC, MOTOM OH aBTOMAaTH-
YeCKH TTPOBOIIMPYET PeaKTUBHOE BO3PACTAHME CHABL, H2 KOTO-
Poit OCHOBAH HOPMAaJIbHbi¥ KypPC JaNbHEHIUETO PA3BUTHA.

Onnako, Kak Mbl HabnOAaeM B CIy4ae CO BCEMU COBPEMEH-
HBIMH MalUWHaMU, €CAU NEPBLIM BO3ZHMKAET PU3HYECCKUIA, TEP-
MATBHBIH WIH XUMWIECKH KMTTYJIBC, TO B PE3YJIBTATE TIOJIYYAeT~
cs OOpaTHEIIA PeaKTHBHBEH KYPC AATbHEHIIEro pa3puTs. Takum
00pasoM, CTAHOBHTCH SICHO, YTO C BO3PACTAIOIIEH CKOPOCTBIO
BPALIEHUS COTIPOTHRICHUE NBMXCHMIO BO3PACTACT HA KBAIPAT
YCKOPEHHUA ITPOLIECCOB 0OMEHa cyOcTaHLMAMY (MeTabomu3mMa).

KOpOHOBaHHbBIA 3aKOH COBPEMCHHON TEXHOIOIMH HE UMEET
HUYEro OBLIEro ¢ 3aKOHAMK APHPOAbL, 4 ABNAETCH BBHITEKAN-
LIUM MTOCTIEACTBUEM TParuieCcKoM OIMUOKH COBPEMEHHOH Hay-
KH. Eif noka He U3BECTHO, YTO €CiiK IPOLIECCHl OYAYT BbIIBAHB
€CTECTBEHHLIMH uMmyabcaMu (il primo movere), To No Mepe
YBEJHYEeHHST CKOPOCTH 6aaronaps ACMOJHATENBHOMY BIUAHUIO
3aKPYMMBAIOLIEIOCs BpAlATEIbHOTO ABHXEHUS CIIA YBEJIUYH -
BaeTCA B KBaaparT.

Pe3ynbTar 3TOTO Pa3BUBAIOLIEIOCA TpoLecca — NoYTH Gec-
TLIaTHast MEXaHHYECKas CUia — BBIAEIAIOWAACH Boda (TO eCcTh
pasapobieHHKI Ha aTOMB! BOASHOH nap).

B MpoTHBONOIOXHOM CAYYAE COZNACTCA BCEYHUITOXAIOUINA
OTOHb, H €r0 BOMCKO, COCTOSIIICE U3 Pa3HBIX TOKCHUYHBIX I4308B,
KOTOpBIC BMECTE ¢ MCTOLIAOLIMMK TeMOEPATYPHBIMH GopMa-
MH, IIPOBOLMPYIOLIAMH TPYIIHOEC OKQUEHECHUE, YCKOPSIOT pas-
MHOX¢EHHE BakTepuil.

U3 Bcero sToro caeayer, 4To BCe MONbITKY NOBEAUTh HCTOY-
HHUK Bone3Hu nboro pona ecrtofie3dsl ¥ THIETHBI IO TEX 110D,
noka ¢GopMUpYIOLIHE METabOAMYECKHE [pouHecchl He OyayT
KOHTPOJHPOBATLCS HA HAYAJILHOM YPOBHE., DTHM TAKXKE MOXHO
OObACHUTL BHE3aNTHOE HcYesHoBeHue Ooneld H H3NcuUMBaHHUE
MHOTHX CEpbe3HbIX 3ab0neBaHUM npy ynoTpebICHHM [THThEBOMH
BOABI, comepxKaiien GopMUPYIOLIHE H NEBWTATUBHBIC CYOCTaH -
LU, KOTOPBIC BBIBOAAT U3 OPraHK3Ma BCE BPECAHOC H TOKCHY-
Hoe. B pesynbTare OpraHM3M aBTOMAaTHYECKH BOCCTaHABIUBAET
CBOM (PYHKUMH M CBORCTBA, CTAHOBHTCSH PUIMIECKU ¥ YMCTBCH -
HO paboTOCITOCOOHDIM, & CNEA0BATENbHO — 3T0POBLIM.
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‘Takum 00pa3omM, Mbl UMEEM 110 ¢ IBYMsi MeTabonnyecKku-
MH TipoueccaMi, pa3HbIMU Ao npupoae ¥ PyHKUUAM. OHHu 06a
HeoOXoaMMbI, 663 HUX HE MOTYT NPOHCXOIMTL HUKAKHE [TpoLec-
Cbi OYHWIEHHS U HE MOTYT OBITH NOCTPOCHBI 00Jice BHICOKME
XHM3HEHHHE QOPMBL.

O1H 182 METAGONMUYECKUX MPOLECCa MPOTEKAIOT B KAKIOM
OpraHu3Me:

a) Npolecc OKUCICHUS,

0) NpoLieCC PSIYKLKM.

OHM M3BECTHbI XMMHKaM M IIPOU3BOAATCHA HECCTECTBEHHBIM
¥ NOTOMY HEITPABHJIBHKM O00pPAa3oM W MOJIYYai0TCs C IIOMOLUBIO
OBLIMHBIX TEMNIEPATYPHRIX (HOPM.

Mpoayxr npouecca OKUCAEHNHS — PA3aralouee TeYeHUE.

[IpoaykT npouecca peayKuuy — CHHTE3HPYIOLUEE TEUCHME,

B nepsoM caydae 3aneiCTBOBAHA TaKasn (POpMa MOJIEKYISIp-
HOI'O IBMXEHHA, KOTOPAs Pealiu3yeTCA B OCHOBHYIO NIEPBHYHYIO
dopMaTHBHYIO CYOCTAHIMIO, CBA3LIBAETCA, MOTpeGnAeTcd M
YCBaMBAETCS KOMIIEHCHPYIOIIHMH 3anacaMM KUCIopojia.

DTOT Mpolecc BH3LBASTCH OCBOOOXIEHHEM ONacHOM pe-
rPECCUpYIOier CyOCTaHUMH, KOTOpas CTAHOBUTCA YHHIIONAD-
HOH M IHEepruvyHoOi Onaromaps AOAKTHBHOMY (MH3HUYUECCKOMY,
TEPMANbHOMY WY XMMHYCCKOMY HayaibHOMY HMIIYJ1bCY, TOTa
KaK OCHOBHas HOPMATUBHASI CYOCTAHLMA, TVIOOPOHASE MATE-
pusl, CTAHOBUTCH MACCUBHOM T107] €¢ BAUSTHUCM,

OmHaKo ecau criepBa OeHCTBYeT MeXaHWIECKHWI CTapTOBLIN
HMIIY/bC, KOTOPRIA JOMXEH OBITL MPOH3BEACH B ONPeIeJIeHHBIM
oBpa3oM NeiCTRYIOWEM NIpHbope, ¢ COOTBETCTBYIOMIE!H hopmaii
W IM3aiHOM, TOTda BO3HKKAIOT (POPMBI X002 BLICLLETO MTOopsii -
Ka. Yepes HUX rinogopoaHas Mateprsa (KapOoH WiH «ClagKag»
MAaTepHA), KOTOpasd MPOTHBOACHUCTBYET LIEHTPOOCKHOMY IBH-
KCHHIO, CTAHOBHTCS CBOOOJHOM, YHUNONAPHON M BHICOKOAK-
THBHOW. B 3710l CHTYallMM KUCIOPOA CTAHOBUTCS TAaCCUBHBIM

' 310, MO-BHAWMOMY, TTPOTHBOPEMUT OGLUENPHHITOMY YTBEPXICHUIO TIPO
YCHIMBAWOLIYIOCA AKTHRHOCTL KapOOHOB LEfiCTBHIO LEHTPOCTPEMHTEALHOIO
IBHXeHNA (CHapyXH — BHYTPb), Ha caMoM aesie 19 XKool |3 AByX cyBceTan-
U cYIIECTBYIOT XB3 NPOTHROMONOXHBIX «BO3LCHCTRUAS, ACHCTHYIOIHE HEHT-
pODEXKHO M LICHTPOCTPEMHTEILHO. KKC0DoA ACHCTBYET 11eHTRPOOCXHO, CTaHO-
BACH aKTHBHAIM, B LUEHTPOCTPEMHTENLHO, CTAHOBACH MAacCUBHBIM, HaoGopor,
RapbORE! ReHCTBYIOT UEHTPOBEXKHO, CTAHOBACH NACCHBHBIMH, H LEHTPOCTPEMU -
TEILHO, CTAHOBACH BbICOKOAKTHBHEIMH.
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NoA TAKUM BRIHSHHAEM M CBA3LIBACTCA (BCIIOMHMM pacKa4yuBaio-
IIHECHS U TPENeLYIKE BETBH PACTEHU R, NTOAAIOMME MEXAHHYE-
CKHH HMITYJILC OKPYKAIOWEMY BO3IYXY).

Kaxaplii 3BONIOIHOHHBI WIH ASBOIOUMOHHBIE MpoLece,
TaKMM 00pa3oM, HMEET CBOM XapaKTEpHSIH UCTOUHHK, OT KOTO-
POTO 3aBUCHUT TOT WM UHO{ XapaKrep ASATCABHOCTH. A KMEHHO
paboTa TOH WIH MHOH TeMnepaTypHO# rpymiibl:

(A) dopmaTHBHasA, XU3IHEYTBEPXAaoiasl (BOCMPOH3BOLA-
wasty;

(b) paspyliaiolast, XM3HeOTPHLIAIOMAs,

K rpynne A npuHaLIexat Bce GOpMBI TETLIA, BHI3LIBAIOLLIHE
cIajl ¥ KOHUCHTpalinio, ¥ (HopMEI X0N01a, KOTOPbIE BHI3BIBAIOT
ABICHUS PACUITHPEHUA U YBEIHYECHHA HHTEHCUBHOCTH.

K rpynie b oTHOCATCA BCe paciufpAoline QopMsl TeILTa 4
(hopMBbi X0/104a, BbI3biBAKHINE ¢NaA U KOHLUEHTPALIAIO.

ITocnearns teMneparypHas dpopMa yHHBEpCalibHa VISl CO-
BPEMEHHBIX TEXHOJNOTKH, H OTCI0JA BCe TIUETHBIE CTApaHHUA 10-
CTUTHYTb COBEPILICHHONH BBLICOKOOPraHU30BaHHOI (OPMEI Ky-
JIBTYPHI. A i, HAa000POT, NPHUXOIUTCA TIOXMUHATD TUIOAB IKOHO-
MUYECKHX KPU3UCOB, KOTOpRIE BYIyT 8ce Honee CYUIeCTBEHHDI,
H0Je¢c HHTCHCUBHbI, 50Jiee rnoGaIbHbL.

B npupone 06 TeMRepaTypHBi€ IPYIiNbl aKTHBHbLI B TI060M
300POBOM OPFraHHM3ME. 310 HEOOXOOHMO MOTOMY, YTO popMa-
THBHbIE Y NTEBHTATHBHBIE CYHIHOCTH BOBJIEKRIOTCS B IPOLECCHI
Onarojapsa TeMnepaTypHo# rpyrrne A, a ocaabagiowue CBA3H
OHCCOLMATUBHBIE CHITbI — Garoaaps TeMIepaTypHOH Ipynime
B, koTopas 3aMeLIAeT MPOLIECCH. JTa NBOMCTBECHHOCTD CO344a-
€T PHTM B PUTME — CBOETO pOLA YETRHIPEXTAKTHBIA MOTOP, B KO-
TOPOM UMITYJIbCHI, HAIPaBJICHHbIC BBEPX, BHH3, BHYTPhb H Ha-
PYXKY, MOTYT PUTMHYHO ReHCTBOBATH HA HIPOCTOM 3BOMIOLIHAOH-
HOM TIyTH. BeyHoe COCTOSIHHE Xa0Ca HOCTOAHHO CO3/ACTCH B
INKUEHTPE KONeOaHMA. ITO BEACT K IPOJOIKAKOLUMCA PAC-
UIESTUIEHUAM M CITAAHUAM (Ie/IeHUIO A COeAHHECHMIO), TO WIH
HHOe Npeo61anaeT B 3aBUCHMOCTH OT TOro, Kakolt Merabonn-
JECKUH Mpouecc OMXKEH MMPOHCXOAHUTb. ITO, APYTHMH CIOBA-
MH, AJISIAACA UCTIOKOH BEKOB OHTBAa MEX1y Yp-MaTepMHCKOH
¥ yp-paspyuialoieil cunamu. flobexnaer B Helt TGO BecTpyX-
THBHOE, 1M60 KpeaTHBHOE Hayano. Beerna oaepxmeaer Bepx
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TO, 9TO CIIOCOOHO BTAIMTDL CBOErQ NPOTHBHHMKA B CEPEIHHY
ITOH TUTAHTCKOH OOpLOLI, OKPYXHUTH, CBS3aTh, MOTTOTHTE H
IepeBapuTh €T0. :

PeuraiolmnM 3aech ABasgeTcd creunPpryHOEe MOJIEKYNISIPHOS
JBHXEHUE, O KOTOPOM MOBOPHIOCH B Havaie naparpadga. Yro
BAXHO, TPEOYETCA MEXAHMMCCKHW BBI3BAHHBIA HUMITY/ILC W3BHE,
yepe3 KOTOPbIH IIpU TOMOIUH AOMOJHMTEABHBIX MPOLECCOB
OCHOBHasi ITpUpoIHas popMaTHBHASA CYOCTaHLINSA — TUTOO0PON-
Hblii KOHLIEHTPAaT — CTAHOBWTCA BbICOKOAKTHBHOH H Cnocob-
HO#H No0SAMTH CBOETO NPOTHBHUKA, NACCHUBHOIO 1O BIUAHHEM
3TOTO UMIY./IbCA.

Ml 3aUHTEPECOBAHK B TOM, MTOOB 3TO BCE NPOUCXOAKIO B
COOTBETCTBHH C €CTECTBCHHBIM 3aKOHOM BHYTPEHHHX B3aHMO-
acHcTBUif. Bece BbIIIGOMUCAHHbBIE MPOLIECCH MOXHO CKOTIHPO-
BaTb C IPUPOAHONH MOJICIH B TOM C/lydae, €CAu OHM OyayT npo-
UCXOJIMTh B MEXaHKH3MaX CNICHHANbHOH POPMbl ¥ KOHCTPYKLIHH.
KpeatuBHas WX CYIWHOCTH, KOTOPYIO [eTe Ha3bIBall «BHYTPEH-
HeH TUTOTopPOTHOH» , MOXET CKAaTh CBOE COCTABJITIOMEee (KMCIO-
pOA) B LCHTPAILHYI0 TOUKY mnoaa O0f1 M NOKOPUTH €€
(cM. puc. 10).

1o — Hopbba apyx Hasaa.
Onpo W3 MAHX

nobexaaer, zaTem
e crosa caabeer
Maesuniél nyTo, M BAYMMALT
CO3JATEN, NPOATPLIBATE
BHYTPeHHerc /
noTOKA

CRh CXATWN H BCACRIBAHMS, JSHCTRYWIUONE BAOTS
HEBHONMOH OCH

Puc. 10. Maeunslii myTp

ITponykT 3THX ABNECHUH — TAUHCTBEHHBI BOCXOIALLWA NO-
TOK, NpedonpeleacHHOe npupoaoil yyno. Crpyauimiica U3
«{HBIX» TEMNIEPATYPHLIX DOPM, OH pallMOHANLHO ONpeaenser
BO3PACTAHNE KOPMYCKYISADHOTO M KBATUTATHBRHOTO YJyullle-
HHUA — CJTOBOM, NIpeBpalLE¢HHE H COBEPILIEHCTBOBAHME Beed He-
XONHOM MaTepUU — NPOULCC CAMOTIEPEPOXICHUS WK, KOpOYe
rOBOPA, IBOJTIOLMHU, POXICHHUSA H CMEPTH.
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Onuaxo nepBUYHLI (bu3HIecKnil, TEPMATBHBINA, XHMHYE-
)KHHA UMTTYJIBC, KOTOPBIH BIMSET HA MOJIEKYJISPHOE [IBUXKEHYE
AKHM 00pa3oM, YTO KMUCAOPOd CTAHOBHTCHA CBOOOIHLIM, YHH-
10JIADHBIM W aKTHBHBIM Onaroaapsi BOCCTAHOBUTEILHOMY N€H -
“TBHIO TIO3UTUBHBIX TeMTIepaTyp rpynmns! b, 3areM, Gyayuu sTs-
IYTHM B IIEHTP 3TOH (POPMATHBHONU MATCPHU, CTAHOBUTCS NAC-
‘HBHbIM, CBA3AHHBIM, NOTAOWEHHLIM K YCBOCHHBIM. IlpoaykT
THX SIBJIEHMI — TOPMO3silliee Pa3BUTHE KABUTALMOHHOE TeYe-
e (Pa3HOBHIHOCTDb TAK HA3BIBAEMOTO SMEKTPHIECKOTO TOKA),
:0TOPOE e HCTBYET UCKTIOUHMTEIBHO KAK padIaraoee TCHEHHE
{ He TOJIBKO TIOPTHT W pa’ybenacT NOMacTH CTANbHEIX TYPOUH, a
‘AKXKE payiaraeT M AHCCOLMHMPYET KPOBB 3emMau — Boay. Ecnu
¥OBACHUTL BKPATUE, OHO JIKLWACT BCE (POPMATUBHLIX H JIEBUTA-
"WUBHBIX 3HEPTUH IS TOro, ITo0bl OMEPTBUTL U YOUTH TO, YTO
YTKJIOHUIIOCH OT CBOCTO €ECTECTBEHHOTO AYTH.

KpoBooGpazoBaHue WIH KPOBEPA3PYLIEHUE, CUHTEIUDYIO-
Lee WM pasiaraioliee TeYeHHe — XHM3HeoOpa3oBaHHE WIIH
KM3HEpa3pylIeHHE, — 3A0pOBBE yMa M Teaa Wan OONE3Hb,
'MEPTh, SKOHOMHUUYECKN I KPH3HUC — ONPEIESIS 0T T (haKTOPHI, O
{OTOPBIX FTOBOPHUNOCH B HAASME, BCE 3TO 3ABUCHUT OT MONEKYAp-
ioro asuxeHuna. I1oka HayKa HE 3HaeT paxntuuMil Mexay hopMma-
AW OIBUXEHHA, KOTOPLIE OTIPEALSIAIOT HE TOMBKO BO3POXIEHUE
UTY CMEPTH, a TAKXE AOCJIEN0BATENBHOCTE SKOHOMWUECKHUX NH-
‘0B CMAIO0B.

3aech caepyet 6ogaee nospobHO OOBICHUTHL NPUpPOTy OHO-
1aTHUTHBIX K OHO1EKTPUYECKUX TOKOB WIH HX TIPOHCXOXAE-
IMe U cyLIHOCTR. OHHM BCeria BO3HUKAIOT ¥ paboTalot O4HOBpE-
1CHHO, MOTOMY UTO BCE OUITONAPHO, TO €CTh TAK XK€, KaK B MyX-
[HHE CYIUECTBYET XEHCKOE HA4ajo, B KAXIOW XEHIIWHE —
1yXCKoe. 3f1ech — T0 Xe caMoe, NPOCTO BOMPOC, KAKOMN TUTI MO-
[EKY/ISIPHOTO ABHXCHHS HMEET MECTO BHaYaIe, TAKUM oOpa3om
IPEALUECTBYS JIPOUECCaM OKMCIEHNA WiM peaykuvu. Bee 1o
}CILAET HUYTOXHBIN HAYATbHBIH HMITY/IEC, OMIPEACIAIOIMH CY-
ILOY BCETO XMBYIIETO, TO, MO KAKOMY TiyTH Oyder Hanpasfie-
10 — HUCXOAALIETO WIH BOCXOASWIErO PA3BHTHA.

CoBpeMeHHasi HayKa OCHOBaHA HA 3HAHUAX CIMUIKOM HU3KO-
O YPOBH4. [lerpamnpyloiye aeca, ONnyCTOIIEHHBIC JIVTa ¥ Mo,
ArpsI3HEHHBIE BORBI ¥ YEAQBCYSCKHUE TYINH M HAHOCALINE Bpel
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OTPACJM NPOMBILIUTEHROCTH — NPSHYIPEX Ao HE 3HAKH II1oda-
JIbHOM KaracTpodbl. Yepe3s JoXHBIC OIPCACTARICHHA 0 MUPOYCT-
POWCTBE W HEMPABMILHHIEC IIYTH PAa3BUTUS HAyKa CO3HATENBHO
WK Becco3HaTeNbHO TIpeKpaTuT (POPMHUPOBAHHE KAYECTBEHHOMR
MATEPHH, COBEPILAS TpaHAHO3HEHIIYI0o oMnlOKy, yxacHeriree
MPECTYTINEHUE — TIPECTYIINEHUE MTPOTUB OAYXOTBOPEHHOH BO3-
BBILICHHOH CHIBI POCTA. 1O ACAAET HEBO3ZMOXHDBIM Npeodpaio-
BAHUE MATEPHH B ITCPOMATEPUIO (3PHUPHYIO MATEPHIO) H BHEPIC-
THYECKHUE CTPYKTYPbl H OPraHU3MBL;, 3TO TO HA YTO XPUCTOC YKa-
36IBAl B CBOEM YYCHMH, NOTpaAciucM MUp. [lpeolbpazoBanne
BO3MOXHO TOJBKO B TOM CJIy4a€, €CIH TOYHO CKOHCTPYMPORAH-
Hasl M CO31aHHAasl W3 ONpeNeNeHHbIX CIUIABOB «JalleyKa»' WIH
KOHCTPYKIIHS YalleBUIHOK DOpMbi ABHTAETCA ITO TOMY X€ NYTH,
MO KOTOPOMY BOT YK€ OKOJIO IBYX THICAY JIET XOAAT CBAIIEHHUKH
BOKPYT atTapsi. XOTA CAMW OHHW, BO3MOXHO, aXe He TOHHMAIOT
HCTHHHOTO 3HAYCHHS U CMBICHZ MEPHBIX TIOBOPOTHEIX, & TAKXKE
KpecToobpa3sHbIX JBHXEHHIA.

HeaocTaToyHO HUKAaKHX CNOB 414 TOr0, YTODbI XeCTOKO pac-
KPUTHKOBATh TE€X YYXAbIX NPUPOALI AeATeNeit HayKH, KOTophie
COTBOPWIH C HHYEro He MOAO3PEBAIIMMH NPOCTOBATHIMHA Je-
JIOBEYSCKHMMH CYILECTBAMHU TO, YTO CO3OAN0 KX PABHOAYLIHE
b0 UX XKelnaHue ynpasiatbh. JcTaeTcs OMHO: TOMHO YKa3aTh
MePCNEKTURBL, KOTOPLIC HaM IPO3AT B OVAYLIEM, 4 UMEHHO OHO-
JIOTMHECKME TIOCACACTBUS HApPYIIEHWs] NPHPOXHOIQO BOJAHOIO
banaHca yepe3 abCOMOTHO BpAXACOHYIO 110 OTHOLIEHHIO K IPH-
pPOA¢ ACATENbHOCTh. B pe3yasTare BCEe TE BEWM, YTO BEPHO M
NPEAAHHO CONPOBOXAAKT HAC OT KOALIOEAH 40 MOrwibl, M TO,
41O TpebyeTes WISl UX BOJHHKHOBEHMS, M UX NEPBOPOAHOE JBH-
XKeHue DynyT MATH MO MyTH paspyHICHHS.

Kposb 3eMiy, TAKMM 00pa30M, PACCMATPUBAETCSA Ceiuac To-
KO KaK XMMUYECKH WHEPTHAS CYOCTAHLINSA M OJHO M3 TPAHC-
NOPTHBIX CPEACTB.

Hernybokue yMbl He OCO3HAIOT €Ile, KaKMe KOAoCccanbHble
JHEPIrUH COAEPXKATCA B MENbUAMIIEH KarUie BOABI H YTO OHU MO-
YT OBiTh CBA3AHE! THOO OCBODOXAECHBI B 3aBHCUMOCTH OT TOTO,
KaKOM BUI JBHKCHUS! UCMONBL30BATH JNd paboTel ¢ HUMU. Ka-

' Yameyka B Gotanmke — HapyXHas 4acTbh ABOAHOIO OKOAOLBCTHHKA, COCTO-
ALIAA U3 YALIETHCTHKOB. Jaturiiaer GyToH.
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XETC YTOMHUEH, YTO CTOMMOCTD TIPOM3BOICTRA IHEPTHH, TEILUIA,
XOJOAa W ¢BeTa MOXeT ObITh YMeHblIeHa Ha 90% npy noMomm
yp-CHI, 3aKIIOYEHHBIX B BOJe 1 Bo3ayxe (abixaHuM 'ocnoza). A
POPMATUBHOE CHHTECIUPYIOLLEE TEYEHUE, BIMAIOLICE HA MpoO-
JYKTHBHOCTE, B TO X€ BPEMSA MOXET ObiTh KAYECTBEHHO YAYYLLE-
HO M yBetnyeHo Ha 30% B rog.

CeronHga ynpasjieHRe N€CHHMH, BOIHBIMH, 36MEIbHLIMA W
SHEPreTHUECKHMM PECYPCAMH M BCE BETBH COBPEMCHHOM Hay-
KH — B II0BOH OTpaciu 3HaHHK — Tparudeckas omnbka, yxac-
Hble TIOCNEUCTBMA KOTOPOW CTaRYT SBHBIMM TOraa, KOTia HX
Gecrnone3Hbie UCTHHBI MPOTAOTHT ¥ NMEPCXKYET PAKTHYCCKHIMA
ONBIT MOKOAECHMIT; KOTAA IO YBUIAAT H MMOHUMYT, BO YTO KMEH-
HO NPEBPATUIA TEXHOAOTHUS BO3AYX U BOAY, HCNOJB3YA HX HEEC-
TCCTBEHHBIM IyTeM. TlocpeacTBOM 3THX abcypaHbiX GOpPM ABH-
XeHWs MPOoAYyLHMpYyeTCs KaK pa3 Ta TemieparypHas GopMa, ko-
TOPas IPOBOLIMPYET PA3BUTHE BPEAOHOCHOTO KABMTALLHOHHOI'O
1oToKa. Takol IMoToK MyIpasa Nnpyupoaa UCTIONb3YET He LI CO-
3MaHUS, a AJ1A Pa3pylLieHUS BCETO TOrO, YTO LO/LKHO YHTH C 3BO-
JIIOLIMOHHOIO MYTH, YTO MO TOH WK HHOK MPpUYHHE HE NOAXOAHUT
U JANBHEULIETO POCTA K DAa3BUTHA.

A KaK pa3 HCUCYCPIIAEMBiH UCTOUHUK CHJIBL, KOTOPBIK IpH-
POJia HCNOAB3YET A1 BO3POXACHHS M CO3/1aHus, YOUBAETCA CO-
BpeMeHHOMH Haykoi! Y 3TH paspyumrensHbie MPUHLMMAL NPO-
JOJDKAIOT NPENoaaBare B KAXIOH WIKOJE, B KAKIOM YHUBEPCH-
TETe, K BCKOPE YEJIOBEYECTBO 3arOHUT cebA B CMEPTEIbHBIA
be3pbixoaHbI TYNHK. Henpepekaembie 3aKOHbI M JOTMbI OBLTH
U300pETEHRI, 2 HE OTKPBLITHI B TPHPOLE, A€ HET HUYETO CTATHY-
HOTO M HETIPpEpeKaeMOoro, BCe TEUET, BCE U3MEHSAETCS, BCE OTHO-
CHTEJIBHO. -

Henpenoxusiii 3aKoH B3auMoAeicTBHI, 0e3 KOTOpPOro He
ObUTO OB HY eCTECTBEHHBIX (OPM RBHXCHHSI, HH 4€ro-iubo,
POXAAIONIETO HOBYIO XU3Hb, ObUL He3aMEUYeH, UTHOPUPOBaH.
Nulla poena sine lege — Her Haka3aHnsa 6€3 3aK0OHa.

Hns opupoast ObU10 HEBO3MOXHBIM HaKa3aTh TOrO, KTO AB-
JIAETCA OTBETCTBEHHBIM 33 HE332BWIHDBIC CYAbOB MHJLTHOHOB Ye-
JJOBEUECKUX CYIIICCTR, Y HEE HET APYTOTo MyTH, KaK HAKa3aTh BCE
4eJOBEYSCTBO OJHOM U3 CAMBIX CTPALIHLIX O6e1 — roJIOAOM.
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BoceMbCOT MWLTHOROB N1IOAEH, TO €CTH OIHA TPETh XHRBY-
Wux Ha 3emne ceromHs (1946 r.), GyayT OpolleHbl Ha FOJIOAHYIO
CMEPTh, ECJIH B TIOCNCAHHH MOMEHT MBI HE CMOXEM OTKDMITD
ra3a ¥ NOYYBCTBOBATEH Pa3HULY NMOTOKOB, H3 KOTOPLIX B 3aBH-
CAMOCTH OT BHIDPAHHOIO IETKOI0 H3HAYAIBHOIO UMITYTECA MO~
XKET POTUTHCH XH3IHB WIH CMEDTbD.

CrpanHBIit NOBOPOT CYABOMN BeAeT MEHA K TTOXOPOHEHHBIM
HacanaM APeBHHUX KYABTYP, coBceM 3a0biThix K 20 Maio 1946
roga. Jlrogu mocMeuBaloTca Hago MHOH. OHM yOEXIEHBL, YTO
HMEIOT A0 C cyMacllicAMM, DE3yMHBIM 4€10BEKOM, Ha3biBa-
ICHIHWM BOIY — KPOBBIO 3EMJIH.



3
Hosbie GopMBI JBIDKEHHSA M JHEPIrAH

DKOHOMHKA, OCHOBAHHAN HA PEAKTHBHOM TOILIHBE

Cexpem ecmecmesennoi deuxcyuseil cuntt — 8 D8UNCEHUL 3eMalt ND KOCMUHECKOI
Kpugoii.
’ Jeonmtaiin, asryct 1945 r., apxusn aybeprepa

Heckonbko BeKOB Ha3a Famiaiei OTKpbUI, YTo 36Ms Bpatlia-

eTCs BOKpYr cBocii oci. M3-3a oTKpBITHS 310 OCODEHHOCTH NBH-
XEHUA CTapYITKH 3eMITH, KOTOPOE Ceiidac M3BECTHO BCEMY MUPY,
Fanuneit npolues yepes BCEBO3MOXHBIC HCTTBITAHMSE, M 9TO JAIEKO
He ¢AMHCTBEHHbIH MOAOOHLIA MPUMEP, BOTOMY KaK T€, KTO HAYT
HAIICPCKOp OPSBHUM TPAAULIMSIM ¥ 3aKOHAM, BCETa NpeTepnesa-
10T MYKH W HCTIBITAHKSA , 4TO B 001EM BO MHOIOM KOMIEHCHPYETCA
CYaCTAMBBEIM MOMERTOM TOPXKECTBA HCTHHBI.
- K coxanenmo, Tanuned He Mor OOBACHHTD, NoYeMy (ak-
THYECKH 3eMNA BpaliacTCs BOKPYr COOCTBEHHOHW OCH H YTO
NOAXHO TIOHMMATHCH TI04 CIOBOM «CoDCTBEeHHas» och. Ecimn
Obl EMY BCE-TAKH YAAIOCH NOHATE H OOBACHHUTD 3TO APYTHM, TO
Mbl CeHYAC HEe XU Obl B 3TOM YXACHOM BEKE MALIHH W DU
5TOM HE heJaid Obl Oe3yMHBIX MOTMRTOK CTPOUTH UMBUIK3A-
UMIO, UCTIONB3YS CXHUralolme GopMbl TEIL1a, KOTOPHIE B [IPU-
pPOAE PA3PYLLAIOT TO, YTO ABAACTCS HEMOAXOAAUMM JNS SATb-
Heimero pa3sutusi. Mbt Obl HE YHHUYTOXANHW CBOY Jieca I
TOTO, YTOOLI TIPOM3BCCTH Pa3pyIIHTEALHBIC (POPMBI TEMNEPaA-
Typ. KpoMe TOT0, 3aracsl yria Tak Xe XOpOHi, KaK 4 Hcuepaa-
€MBbi, U T¢, KTO YIIPABAsAET CKYJIHBMH OCTATKAMH YT/14, 60/blue
HE XOTST [OJIAraThcs ML HAa YepHBIE aaMasbl, TeM GoJiee YTOo
M3HaYaJILHO [0 CBOCH NIPUPOIE OHU OBUTH MPEAHAa3HAYUEHBI CO-
BCCM TSI MHBIX LEJICH.
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be3s yrns He ObUTO ObI HUKAKOI BOABI, a 0€3 BOALI — HUKAKOH
XH3HH. B yrie, Kak ¥ B APYrux MONEe3HBIX HCKONaeMblX, coaep-
KATCS 3JIEMEHTB! YrONbHBIX KUCIOT, B KOTOPHIX, B CBOK OYe-
peNb, 3aKMIOUEHB AJUTOTPOMNHBIE TIEPBUYHBIC MATCPHANBI JJIs
pPOCTa ¥ pa3BUTHS XKW3HKM. Daarogaps pabore SuoneHTpudyru
3TH Ga3MCHBIE CYOCTAHLMY BLICBOOOXAAWTCS NOCPEACTBOM
UUKAOUIANBHOMO CIUPATBHOTO ABHXEHUA 3EMIH 1 NOJ BITHA-
HWEM pPeaKTMBHBIX OXITaXAAIHX CyOCTAHUMRE [IOTMOMET
(CBA3b1BAIOT) KUCNOPOA. TakuM 00pa3oM CO3Ja€TCA PasHOCTD
FAOTCHLIMANOB, YTO BHPAaXacTCH B Pa3HULC TEMIEPATYp, KOTO-
pasg, B CBOI ouepelb, KaK BCENIPOHHMKAIOLICE BBEPX-BHUS,
BHYTDE-HApYXy BHYTPEHHEE MABHXKCHME, HMHTCHCUbMIIUpYET
bu3nyeckyo (BHEIIHI010) GOpMY ABUXEHHS. DTO NPUBOIUT K
OOHOBNCHHUIO H HHTCHCH(DUKAUMH BHYTPEHHUX AMHAMHYECKUX
POLIECCOB, KOTOPBIE ONSATh X¢& ACHCTBYIOT, YTODBI CTHMYAHPO-
BATh JAONONHUTEIbHOE ABHXEeHUE. Takum o6pa3om, abcomioTHO
HEYIUBHTEIBHO TO, YTO CTApyuika 3eMsA BpaLLAeTCs BOKPYr
CBOEi COOCTBEHHOR OCH, IOTOMY YTO B 3T0i CODCTBEHHOM OCH
{KaK ¥ B APKOM CBETOBOM KAHAIC BHYTPH BOXHOM CTPYW) NpuH-
CYTCTBYIOT T XK€ CaMble CHITH, By1arofapsa Kotopbim Gopens sra-
THBAETCs HOTOKOM, KaK B CEpeAUHY BoAaHoro cmepya. Corpe-
MCHHAas] MEXaHHUKA He CrocobHa HAUTH 00BACHEHHE 3TOMY de-
HOMeHy, NOTOMY Kax ¢Opesd TNpUXOAMTCS He TOMbKO
TIPEOAONEBATL CHITY COBCTBEHHOTO BECa, a TAKXKE U CWIY Tede-
HUA HUCHAAKOLICH BOABI. A €, HA00OPOT, TEM JIEMYE ABUTaThCH
BBEPX, HeM ObICTpee ABHXYTCSI XOMOAHBIE BOASHBIE MACCH OTIpe-
OEJICHHON TEMIIEPATYPH, IPHYEM KAXAbIA K3 IIOTOKOB 3ABUXPs -
€TC BOKPYT CBOCH OCU TaK XK€, KaK M 3eMJISL KPYTHTCA BOKPYT
¢Bocii. [MoTOKH BXOISIT B NACTh POPENH H BLIXOAAT Yepe3 XKa0OphI.
Takum 00pa3oM, COOCTBEHHAd OChb CO3MAETCH TOrOA, KOraa
YTO-JIHO0 BO3BPALLACTCA K CBOEMY YP-MCTOMHHUKY H CTAHOBUTCA
CBOOOAHLIM 4epe3 0cofoe BpallaTeNbHOE IBHUXEHHE U CHIBI
TPEHUSI, KOTOPBIE OHO CO3AaeT. BHICBOGOXAAACH TAKHM TIYTEM,
OHO NpeBpallacT (POPMY SHEPTHM, TCHEPHPYIOWYIO IBHXKE-
HUE — Kak B ciayuae popent, — B popmy aBUXeHHs. [Torok
IHEPTHH, NMPOTHBOHAMPABJIEHHAIA TEUCHUIO BOABI, — 3TO CHNA,
KOTOpast AaeT BOIMOXHOCTL BCEMY, YTO T10/I3A€T WK JIeTaeT Ha
MOBEPXHOCTH 3EMJTH, TTPEOAOJIEBATH COOCTBEHHBIH Bec. CNOBOM,
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3TO CMNa JCBUTALUY, BC3 KOTOPOM He ObLTO Obl HU XHM3HU, HU
OBUXXCHUSA, HU POCTa U IPaBHTALUH.

310 ecTecTBeHHasA POpPMATHBHAS W JICBUTATUBHAS CHUJTA, KO-
TOPAsA MOXET OLITh BLI3BaHA TO/ILKO MALLMHAMH, RPOU3ROASIIM -
MW LHKIOHAUTBHOE CTIHPAIBHO3ABUXPEHHOS IBHXEHHE, Heda-
BHCHMO OT TOTO, CTALMOHAPHKIE 3TO WIH ABUXYIHMECA MALIMHbE
WIH AaXe MOAEeAU MailiuH. OHM MOTyT paboTaTth, He TpeOyA IIpu
3TOM HMKAKKX 3aTpaT, ACUCTBYA Ha JIIOOOM XKel1aeMOM CKOPOCTH
Ha 3eMJIe, MIOA BOAOM, B BOJIYXE.

MNx orpoMHas cuna BBHI3BIBACTCH NPOLIECCAMH XOJIOOHOTO
OKHMCIIEHHA, KOTOPBIE NPONCXOISIT, KOraa MacCchl OpraHH4eCcKuX
KUCJIOT ~— KaK ObUIO YKa3aHO BbIHIE — ABHXKYTCH UEHTPOBEXHO H,
HOI BIIHAHNAEM APYTIX KO-(haxTopoB, ZOCTUTAIOT CBOETO OTHOCH -
TEJIBHO BHICOKOTO YPOBHS 3KCMAHCHU ((DOPMBI UITYyYEHHA),

B 3TOM CBOGOIHOM COCTOSHHMM OHU NOTPEOIIAI0T (CBA3BIBA-
I0T) KHCAOPOAHDBIC 3JIEMEHTHI, KOTOPBIE — YTO HEH3BECTHO BCE
elle HayKe — ACHCTBYIOT UEHTPOCTPEMUTEBHO. ¥ ILTOTHAACH,
O-aneMenTbl KakK 661 BTATHBAIOTCA B LEHTP HEBUIUMOI OCH, a
3aTEM OHU JIONIXHbBI ObITh PacCeAHBI MEXaHUYCCKUM NyTeM. Tak,
BYLYy4H PACIIBUICHHLIMM, OHM CTAHOBATCH IIPHEMIEMBMU' A1
TOTO, YTOOHl ZEHCTBOBATH KaK JIEBUTALUMOHHOE TOILIMBO A4
BCEX OCTABHBIX TNPOLIECCOB (TO €CTh pa3HbIE MOTOKH, JBHXKY-
HIMECA B BETPE, YCH HCTOMHMK ABMXEHUS — BETEP TAKXKE BOZHH -
KaeT Yepe3 peaKTUBHbBIE PazHuHsa B TeMIiepaTtype). BepTukaib-
HO PAaCTIONIOXEHHBIC CWIbl LIMKJIOHOB, TaAH(YHOB, YparaHoe 4
I.J. TAKXKE OCHOBAHBLL HA 9TOM 3BOIIOLIMOHHOM IPOLECCe U 00-
nafaoT KHHETHYECKOH 3Hepruci 01arodaps XOJOAHBIM MpPO-
HeccaM OKUCICHUA.

«OObMHAT>» HAYKA W TUIIOIONIAST OTHEM TEXHOJIOTHSA, €CTecT-
BEHHO, IEJIAI0T 3TO COBCEM MTO-IPYIOMY, ACHCTBUTEILHO AHaMeT-
pATEHO NPOTHBOTIONOXHBIM CIIOCO00M. OHU IKCILTYATHPYIOT [0-
pAMHE TPOLIECCH OKMCISHWS KaK OCHOBY st BCeX npoueccos. B

' Buxkrop HiayGeprep ucnonbayer cnoeo «mundgerecht», kotopoe OyKBansHo
03HAYACT «MOAXOAAIINIA ANA prar. 30ECE 2TO CJIOBO HCNOAL3YETCS 110 OTHOMIC-
HHMIO K NMepepaBoTKe WIM NOZTOTORKE KMCIOPOAHBLX SNEMEHTOB IS TOTO, YTOOH
SHTh MONCLICHHKMM (CBS3aHHHMMH) Kapbonamu. Hocneayioiee onucadme
1e HCTBHA «[IOTOKOB, ABUTRIOLIHXCHA B BETPE» OTHOCHTCS K TOMY, KAK JBMTAIOTCA
oA AeACTBHEM BETPa JTHCTRS U BeYBH ACPEBa, CTHHEAAICH UNH JIOMAACH W3-3a Me-
DEABUKEHMA OTPOMHBIX BOMYITHLEX M2CC.
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Pe3yabTaTe NPOMCXOANT HapallMBaHHE JEKOMITO3HTUBHOM M per-
PECCHPYIOILEA CHJIbI, KOTOpas B MPHUPOIAE HCIIONB3YETCA IS
paspywieRusA TOTO, YTO ABIAETCA HErOAHBIM K pa3BuTHIO. He-
YAMBUTENBHO, YTO 3TOT THM CWIbl pEATMPYET C CHIIAMY COTIPO-
TMBACHHA, 3HAYCHHME KOTOPBIX YBETMUNBACTCS B KBANPAT, NPo-
THB 0E3YMHUs1 €10 HENIPABOMEPHOKR 3KCIUTYaTauuuy IS BeeH Ha-
paLiHBaHus KyabTypHbuix Gaar. [1oaroMy BeHUAIOLLKK 3aKOH Ce-
FOOHSILHCH TEXHOAOTMM, 3aKOH COXpPaHEHMsI DHEPpruyM M TakK
HA3BIBAEMOTO SKBHBA/ICHTA BLICOKOH TeMneparypsl, OCHOBaH Ha
HEECTECTBCHHOM 6aisce pa3BuTHia, UTo0Obl pasbsCHUTh 3TO, CO-
BPEMEHHAs HAyKa H €€ TEXHOJIOINA CEJ1a HE Ha TY JIORIAdb X eneT
yXe CTAWKOM Joaro. ORa MCTpaTWia BCe CHIM HA TO, 4ToObl
BAE3TH MO YUy B H0AOTO IKOHOMHYESCKOTO Kpu3uca. OHa He no-
HANA, KAK KOMUPOBATH MACATbHBH METON AOOLIYM SHEPTrUH M
dopMHUpYIOLIEH CHIBL YEPe3 HATYPANBHOE MPeoOPa3OBaHUE Chi-
Pbs1 HU3LIETO MOPANKA B MATEpPUasl W U3C71s -BBICOKOTO Kaye-
crBa. OHa He aoraganach, Kak CAEAaTh €CTECTBEHHBIC UCTOMHUKH
SHEPriM AOCTYIMHBIMH M MCMOAB30BATh HX B HEOrPaHHYEHHOM
KOITHIECTBE.

OavH U3 TaKKUX CKPLITHIX HCTOYHKKOB IHEPTHKU NIPUCYTCT-
BYET B CKPBITOM COCTOAAHHH B KAMHAX, KOTOPbLIE HCITYCKAIOT XO-
JIOAHBIA 3010TOH Xap, KOTAa TPYTCA APYT O Apyra o BOJoH —
MPU3HAK TOTO, YTO 3TH KOHLUECHTPALUMH 3HEPTHH ABIAIOTCA 3pe-
JIBIMHM H J0JXHBIM 00pa3oM crinaBneHHbMHU. ABCTpus, u TH-
POJib B YaCTHOCTH, HCKJIQUUTENLHO BOrata TaAKMMU I10J€3HbI-
MH HUCKOIMIAEMbIMH, COACPXALIHMH a/UIOTPONHBIE GOPMHPYIO-
IIHME W JIEBUTATHBHKIE BewwecTBa. OHM MOryT HCTIONIb30BaTLCA,
YTOObL! [TPOM3BECTH PEAKTUBHBIE TEMIIEPATYPbI QUEHD MPOCTHi-
MH CpeXcTBaMH. OHH MOTYT 06ecleHUTh BIOMAHE HICATbHYIO
(opMy BHYTPEHHETO HATPEBaHHS U OXJIAXACHHS TEM X€ CNO-
COGOM, KOTOPBIM IPUPOAZ COXPAHACT 3EMIIO NPOXIARHOM e-
TOM H TEILNOH 3uMOU. biaronaps 3aToMy HCKOIAeMOMY ABCT-
pHsl CTaHET OYEHE OOraTOH, €CNU TOMBKQ 3aX0YET U CTIEPBA U3-
0aBUTCH OKOHYATENBHO OT TAK HA3bIBAEMbIX JIKCMEPTOB H
CHEIMANUCTOB. MHOTHE Bern MOTYT OBITH ropasuo npoiue,
4YeM KAXYTCH.

EcrecTBeHHO, HM OJIHH HOPMATLHBIN Ye/IOBEK HE TIOBEPUT B
TO, UTO €MY B LIKOJ€, B LEPKBH TMTONOCKATH MO3I'H, YTOOBI 3aCTa-
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BHTb MIOBEPHTDL B CYLUECTBOBAHHE HEMOKOACOMMbIX 3aKOHOB M
AOTM B TIPHPOJE, KACAIOHIMXCS B3aHMOACHCTBHSA BELUECTB ¥ Me-
Tabonuieckux npoueccos. Ilo 31oit npuunHe Bee etlle HeobXo-
IMMO NEpeyYMBaTh NOCTEIIEHHO U B3STh B NOMOLILL HEOONBIIOH
MPUMEP, M3BECTHLINA KAXOOMY YBAXAWOUEMY Cebs TUPObLY,
KOTODbBIii JI0GHT BHITIHTL HOKAT XOpOIIETo BHHA, NYCTb JaXe
OHO M Hec/lamKoe.

H3BecTHO, YTO XOpoliee, Jerkoe U BKyCHOe CTapd¢ BHHO
NonyvaeTcs nyreM OpoXeHus B BUHHBIX IoTpebax. OTo He YTO
HHOE, Kax opMa eCTeCcTBEHHOTrO npoliecca nepepaborku. B
HEM BAXHYIO PONb UTPaeT MUKIOUZAILHOE CIIHPATbHOE IBH-
XeHHEe — OBMXCHHME, KOTOPOE OOKTOP HA30BET <«CHUPAIbIO
XW3HU», 3 DHOTEXHHK — «J1BOMHBIM CITHPAJICBUAHBIM BOJIHO-
BbIM IBHXEHUEM» {TO €CTh IUKJIONAATBHBIM IBUXKCHHAEM KPO-
BU, KOTOPOMY MBI 00S33aHB HATUYHEM HAIICTO MEHTAITHTETA,
MOSABIRERHEM CMNOCODHOCTH MBICTTUTS, OCOOBIM CTPOCHHEM KOC-
Tell M TUIOTH, PEMPOIYKTHBHbBIX 3IMOPUOHOB M, KOHEYHO, BO3-
MOXHOCTBIO TIPEONIONEBATL CUITY COBCTBEHHOrO PHIHYECKOTO
Beca).

Korja coku GppyKTOB, BLIPOCHIMX HA COJTHEHHOM CBETE, Ha-
YHHAIOT OPOIHUTL — ITO 3HAK TOrO, YTO ACHCTBYIOLIUE TEMNEPa-
TYpHLIE TPARZMEHTLI AKTHBHIHPOBAAHN NIpouece (pepMeNTanuy,
KOTOPBINA Ha HAYaIbHBIX CTAAUSX OTACNSET BHYTPEHHIOK PopMy
OT BHELUHe . [lepBas oTemsieTCs U BBIHOCHTCS HapyXy LieHTpO-
OexHBIM ABHXEHUEM. BTOopasd ykperuisieT CBOM BHYTPDECHHUE
CBS3U; MPOIYKT YCTAHOBJICHUA ITHX CBH3CH SIBJIETCH TEM, YTO
TAKXKe BBIBOJIMT HAC H3 TOHKOTO COATAHCHPOBAHHOIO PaBHOBE-
CHsI, KOTOpPBIM OecnpecTtaHHO Hacnaxmpaercsi 3emnd. Hukoroa
He npeObiBas B COCTOSHHM OKOHYATEJLHOTO PaBHOBECUS, OHA
MOCTOSIHHO BPAIIAETCHA BOKPYT CBOeH ocu B TOM opme aBuXe-
HUS1, KOTOPOE OTKIIOHAET U KOJIeGUIET e¢ B IBYX HATIPABICHUSAX.
Oxa nopoxanaer obpaTHO CUMMETPHYHYIO H 0OPATHO NPOIIOP-
UMOHANBHYIO AEHCTBYIOUIYIO CHITY, AAIOLLYI0 BO3MOXHOCTD BCE-
MY XHBOMY Ha 3¢M/i€ IBUTATbCS aBTOHOMHQ M TIPOU3BOIBHO B
MOMCKAX ITHIM, KOTOPpas TAKXE, B CBOIO OYePEAb, COOEPXKHMT aJl-
JOTPOTTHbIE PHEPreTHUEeCKUe cybecTaHMK. OHM pacTiafaoTcs B
pe3yabTaTe Bubpaumit opraHOB, KOTOPas BEAeT K PA3BHTHIO GU-
3UYECKOH M MCHTUTbHOH CHIBI, UbH YP-TIePBONMPHYUHBI TOKA HC
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OTKPBUIM e1te (PU3UKO-TEXHHUYECKHE YICHBIC, MEPSIOLINE IHED-
THI0 OOBLIYHBIMM KAJIOPHAMHU Y M3MEPEHUS BCAYLUME 10 JCCATH-
YHBIM 1KanaM. bonee Toro, OHKH KCKpPeHHE BEPAT B TO, YTO CBO-
UMY TIAHLETAMA OHM MOTYT 3aXBATHTb M PacCMOTPETH Mo0blie
NpUpoAHbic 06BEKTHL. ONHAKO, K COXANEHUIO, HE BCE MOXHO
NOCTU4Yb NPH NOMOUIA 3TOTO 3aMEYaTEIbHOrO0 WHCTPYMEHTA,
MPONU3BOAMTENb MEPBL M BECA — 3TO HEYIOBUMAR 3KCTPAOPIN-
HapHad (opMa SHEPIHM, KOTOPas MO CBOCH CYTH MEPEPOXAAET
caMy cebfl, YTO ¥ ABHXET BCEMM OOMYHBIMU 3€MHBIMH I1pOLIEC-
CaMM. : .
BosspaTUMCs K BHHOTPaNHOMY BUHY. 31€Ch MPOLECC C ca-
MOT0 Hayajia NPOUCXOAUT HA0DOPOT, NOCKOIBKY BHOBbL AKTH-
BH3MPOBAHHMIEC CWIHE JEHCTBYIOT PEAKTHBHO, TO €CTh Hapylua-
0T COCTOAHHE YCTONYUBOTO paBHOBecHs. buotexHonoruu 6y-
AYIIETO AOIXHH CACNaTh BCE, YTOObI HAYUUTBCS COXPAHSATD ATY
HeycToiYMBOCTb. HaM HYXHO KaK MUHMMYM pa3fioMaTs pabo-
TAIOLIHUE TAXKEAOBECHLIC MALUUHBI ANA TOTO, YTOOM B KOHLEC
KOHIIOB PEIMHTH rA00aNbLHYI0 NpobneMy HEXBATKH TOTLINBA M
CWIbl PEUIbHBIM U RACAILHBIM FIYTEM. Mbl AONXHBI HCMO/1b30-
BATh TE XE CAMbIE CHTbl, KOTOPHIE CO3JaI0T NPHPOIHOE Pa3HO-
obpasue, criocoOCTBYIOT CO3PEBAHNIO YPOXasi, BTHSIOT HA TPO-
MOMXHTEABHOCTD XKU3HH, TO €CTh ECTECTBEHHHIE, QOpMUpYIO-
L1Ke ¥ NeBUTAaTUBHBIE CHIkl. CoBpeMeHHbBIe MEXaHH3MBb] W00
CBA3BIBAIOT 3HAYMTECAbHOEC KOJMYECTBO 3THX CHT, THOO paspy-
LIAOT HUX.

912 1BOHHAA UIPa H3BEYHOIO ABUXCHUSA MOXET ObITh HETO-
CpeACTBEHHO PacCMOTPEHA H H3YUcHA B TITYOOKKX, NPOXIagHEIX
BUHHBIX norpefax. XpaHsiascs 3AeCh 3HePrys MPOLIIA 1OATHIH
IIyTb OT BO3HUKHOBeHUS Ha ConHlle 10 BAHOTpagHo# no3nl. 3a-
TEM el TPEeNCTOMT TiepeTHPAHHE U NEpeMelInBaHUe — AHAIOT
MUKJIOHAAIBHONO IBHXKCHHS.

Chauana 3Ta Macca QUHHIAETCA, 2 NOTOM MYTHEET M NOCHE
3ABEPILUCHUA TIEPHOAa CO3PEeBAaHUs CTAHOBUTCH Boaee npospay-
Ho#. Tak paboraet myapasi npupoaa, 1oduie GopMbl B Heli nMe-
10T DECKOHEeHHbH 3BomolMoHHbH nyTh. HamMM 6eanbiM oy-
11aM JOCTYIHA €AWHCTBEHHAs YHUKANTbHAA XU3Hb, H MBI JIOJ-
XHbl WCTIONB30BaTh MIsE CBOWX Onar UUKAOWIANLHOE
CIIMPANBHOE ABUXEHHE, UYTOOb HEWUTPATH30BaTh PEAKTHBHDIC
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3HEPIUK, DOKHbE BeCTU cebd 6o/iee OCMOTPHTENBHO, YTOOHI
CTaTb XOTh HEMHOTO JIYYlll€, B TO BpeMs KakK Ha 3eMie Bce elle
MPOLBETAIOT ITOCAEACTBHA «aKTHBHOH» MEXaHMKH. pyrMMu
CTOBAMH, MBI JOJIXHBI ITOJJHOCTBIO M3MEHHUTb CNOCOD MpOU3-
BOJCTBA. BanioM JIOKHO NPaBNTL HHKIOUZATHhHOE CIIMPANTBHOE
ABMOXKEHRE. D70, 110 N10rHKe, IPUBEIET K ITOYTH YTO OeCILIaTHOMH
MEXAHWYECKOM IeHepaly PeakKTHBHBIX PAa3HOCTEH MOTEH1IMA-
710B, KOTOpbIE, B CBOIO O4EPEAb, BbI3bIBAIOT YBEIIHUYECHUE H YCH-
JTeHWe JTEeUCTBEHHBIX pa3nvuuuil B IBUXCHUH., Hcronb3yeMbie
CHOBA, OHH BBI3LIBAIOT YBEIMUEHHE PA3INIUs TOTEHIIHAIOB pe-
AKTHBHOI MPUPOIK M TAaK JaJIee 10 TeX TTOp, MOKa He o0pa3yior-
CH TAKHE TEMNEPATYPhl H PCAKTHBHLIE CHJIBI, UTO NOTPedyeTCS
TOHKO€ UCKYCCTBO U YMEHHE JUIS TOTO, YTOOH! YIIPABIATh, KOHT-
POAHPOBATH U OIOXKHPOBATL BAMSHUE 3THX JEMCHTAPHBIX CHJI
BCACBIBAHHA U naBaeHusA. 14 31010 HyxHa OyAeT NOMOLIb Bbl-
COKOKBATH(PULMPOBAHHBIX CTIeI[HATHCTOB. BeposaTHo, umu 6y-
IYT KaK pa3 Te, KTO y4aCTBYET B Hapylle HUH HOPMAJIbHOTO Kypca
3Boionuu. [leyanbHo, HO ceH4AC OHU HE TOHUMAIOT, YTO CBOU-
MU pYKaMM CO3JAI0T KpH3UC. YToOb! YeJOBEYECTBO AOCTUINO
TIPOLBETAHHS, ClenyeT NOJHOCTBI0 CMEHUTh UEaNbl, KOTOPHIE
MpomoBeAyIOT Hanla (PH3HKO-TEXHUYECKast HayKa, IIKoja, Lep-
KOBb. BooOing -~ Kro-10 MOXeT BepUTh 3TOMY, KTO-TQ — HET —
CYLLECTBYET ABE YyAECHBIM 00pa3oM PyHKUMOHUPYIoLMX ¢op-
Mbl BEYHOTO ABMXEHHS, KOTOPbIE NPOU3BOAAT M HanNpaBiAlOT
POXACHHE H CMEPTb.

H Tenepb Kaxapiit MOXET BMOpaTh 1131 ceb4 TOT NyTh, KOTO-
phlit bonee Beero eMy mo qyiie.

Hcnoab3oBanne HA MPAKTHKE IMKIOHIANLHOTO
CHHPAJILHOIO JABHKEHHs, BOSHUKAIOIIEro 61arogaps
IPOLECCAM OKHC/ICHHA IPH HH3KHX TEMIEpaTypax

JlecoBoacTBo

BricTphIii pocT M peKyAbTHRAL M NOOBIX LLEHHBIX HOPOJ I¢-
pPeEBBEB BO3SMOXHbBI NMYTEM BOCCTAHOBJICHHMA LUMKJIOWAATBHOTO
CMHUPATBHOTO ABMXKEHUS B MPUPOAE YEPE3 BOCCO3NAHUE €CTe-
CTBEHHBIX MMPONOPLHHA BHIOBOTO COCTaBA APEBECCHEBIX NOPOI B

93



3KOCHCTEME (ONMPEXEICHHOTO COYCTAHUSA PAVTHIHEIX KPOH H
KOPHEBLIX CHCTEM). DTO pEAHUMHPYET PEaKTHBHbIE TEMNEpa-
TYPHBIC PaTHYIHA (BOCCTAHOBUT MHKPOKIKMAT Yepes onpeae-
JIEHHBIM 00Pa30M YIIOPAROUYeHHOE B3aUMOACHCTBUE BEPXHHX H
HUXHHX sIpYcOB), U OMarogaps 3ToMy NOIJIONIAIOUIKE TEILIO
MOTOKM OCBEXAIOWHMX W OXJIaXAAWMX CyOCTaHuMi OyayT
NOJHUMATLCH BBEPX, NOZOOHO IIUKNONIANBHEM BUXpAM. OHH

GyIyT NPOBOLMPOBATH XONOAHHE TIPOIECCH OKHCASHHS, CTO-

COOCTBYIOIi(ME JATBHEHLIEMY PA3BHTHIO ¥ MPOLIBETAHUIO pa3-
HOBUAHOCTEW UEHHON NPEBECHHBI Ha ONpPEeACJACHHOM JICCHOM

apyce (GpopMUpYyeTCs 30Ha pocTa).

CenbcKoe X0394CcTBO

3aech BLIrOJdY MOXHO ObLiO OB U3BIICYL U3 PA3BEICHHA
(hpYKTOBLIX JepeBbeB U X1e0HEBIX A1aKOB, OTOMPAS U MPABUILHO
PacCaXuBas HHTEPECYIOUIHE HAC OCHOBHDIE KYJIBTYDBI U KYALTY-
Pbi, KOTOPEIE MOPYT PACTH B MEXIYPAALAX. DTO MOXHO CAENATD,
MPHUMEHI AUIOTPOITHBIE YI0OPEHHA B XKMAKOM, TApOoOpasHoM
WY JaXe B SIHSPTeTHYECKOM COCTOSIHHM, 00/1aropaxuBas rpyH-
TOBbIE BOIbI HAH X HANIPAMYIO OCTABJAA IMTATEbHbIE BEIE-
CTBa MOCPEICTBOM PENyabCaToOpoB (CM. puc. 24—26).

Boamnie pecypent

[Mpumenerune >1oi GopMbl JBUXEHMA BO3IBPATHIO OBl K
XHM3HU BAJIBIE, HECBEXNE, UCTOLIEHHbBIE, OeaHbIC pbibOoii, 6ak-
TEPHAIIBHO 3arpsI3HEHHBIE pyYbH, KaHaAbl U PeKH Oaronaps
MCKYCCTBEHHOMY BOCCTAHOBACHHIO LKHKJIOHAANBHBIX CIIMDpA-
JNBHBIX 3aBUXPEHHH B BOZONPOBOAE ¥ KAHANW3ALHOHHBIX Ka-
Hanax. JApyruMH CNOBaMH, CJIeayeT U3MEHUTh GOPMBI KpyT-
JIBIX U IPAMbBIX TPYO, B KOTOPHIX B IIPHHLUKAINE HE MOTYT fIPOHC-
XOAUTH PopMaLIMOHHBIE H TPAHCHOPMAUMOHHBIE TPOLECCH
H3-3a OTCYTCTBHS 3aBUXPEHHOTO ABHXeHW. TakuM obpasoM,
3aMachl OCHOBHbBIX ANMOTPOMHEIX TPAHCTIOPTHPYIOIHHX TEILIO
BCieCTB DOJIbILE HE CBA3bIBAIOTCS, H HEHAIAEXamKUM oOpa-
30M PEryJIupyeMbI€ BOLHEBIE TIOTOKH HEH30€XHO CTAHOBATCSA
TEMJIBIMY, HECBEXHMH, a BONOEMEBI — Oe3pbIOHBIMH, HHOH-
LUMUPOBAHHBIMH OaKTEPHSIMH, TOTOMY YTO B IIAIKHX, OKPYT-
NBIX, HJCATBHO MPAMBIX TPY0ax OTCYTCTBYET OXHBAAKOWLAL
dopMa IBHXEHHUS.
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DRepreTHIeCKHE PecyYpChl
3aech TaKoe ABHXKEHHE MOXET ObITh IPUMEHEHO Ha NPAKTH-

K€ CIICAYIOIHUM OBpa3om.

(a) dng cXuxXeHHUs yII8 WIH NOAE3HbBIX MCKOMACMBIX MHHEDA-
OB, COOEPXAUIMX YIOJBHYIO KHCOTY, TIVTEM XOJOIHAIX
(UMKJIOHAANbHBIX) CUCTEM TOK3a, HANpUMep, ¢ TMOMOUIBIO
MPOU3BOACTBa BOraToi AMHAreHaMH «3KCIL103UOHHOH» BOAb
M YNpaBJICHUS XBHXXKEHKEM 3TO BOIBI MPH MOMOLIY Pernyib-
CaTOPOB ¢ UCIBLIO CO3AaHUA BHICOKO3KCIMAHCHBHOIO JaBJIe-
HUA, KOTOPOC MOXET CIYXUTh ABUXYLUSH CHIOH 01 MALLIMH
BCEX BUIOB.

(6) And npespallieHHS ATEPU3ALUY OOBIYHEIX MACC BO3IYXA Ye-
pe3 penyIbCHBHOE YCKOPEHHE MATEPHIA HH3KOTO copTa {(XKHA-
KHX TP2HCHNOPTHBIX CPEMf)} M [MOBHINCHHE MMILTO3HOHHLIX
BCACHIBAIOWHX CHJl, YTQ BbI3bIBACTCS MPOH3BOACTBOM «Opra-
HUYECKOTO BaKyyMa», NeHCTBYIOIIETO MPOTHBOMONOXHO MO
OTHOMIEHUIO K BHILUCYTIOMSIHYTOMY BhICOKOJKCITAHCHBHOMY
nasiacHHo. Bce 3T0 BO3MOXHO OCYLIECTBHTh NMPU TOMOLIN
penyabcrAa (cM. puc. 30—33).

(¢) s vzroroBieHUs 0CO00 CKOHCTPYHPOBAHHBIX BOAHBIX TYP-
- OMH, HacoCOB U T.A. (CM. puc. 11—13), YbsA MPOU3BOTUTENb-
HOCTB U CKOPOCTb paboThi NPUOAH3HTENBHO B 90 pas rpeBbl-
1IA¢T TAKOBBLIC B OOBIYHBIX TYPOHHAX TIPH TEX XKE YCNOBHAX
bnarogapst KOMOMHALIMM ODOMX KOMIIOHCHTOB ABHXCHMSA
(cunbl JaBACHHUSL U BCAChEBAHUS HAXQOATCS B COCTOSIHNM PO-
THBOACHCTBHSA).

(r) And BarpeBaHusa U4 OXJ'la)K,ECHHFI {no XeAaHUI0) XKHUALX
NOMEIEHNI NpH TIOMOIUM AUIOTPONMHAMX MHHEPATBHBIX
3/1CMEHTOB Yepe3 MHTEHCU(DHUKAUMIO PENTYILCHBHOM CHIIBL U
MPOU3BOACTBO 3KCIMAHCUBHBIX CYOCTaHLHt (NpH NOMOWH
paldaluuy CeNeHOBBIX (POTODNEMEHTOB, NCHCTBYIOIIEH Ha
INMEMCHTApHbLIC YacTUUH CcybcTaHuuit). [lpy HeOonblIIOK
CTAMYJIAIMH OHU APOU3BOUAT PeakTHBHBIE QPOPMBI TEMME-
PATYP, KOTOPHIE€ PA3ACARIOTCH Ha ABA BHJA: AKTUBHbBIC OX-
naxaawinie PpopMbl TEMITEpaTyp, KOTOpbie ASHCTBYIOT IO
HalpaBIACHUIO CHU3Y BBEpX, W AndPy3Hbie GOPMBI TeNNa,
KOTOpHI€ ACHCTBYIOT CBepXy BHH3. M 3T0 — nyvymiasi ¥ camas
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NcHICBasi CUCTEMA KOHIULIMOHHpoBaHus {(CM. pHc. 27 u 28.
Knaumarop).

(z) Ang, rpy6o rosopsi, 90-NpOLEHTHOIO YBEAHYCHUS MPOU3-
BOACTBA DAEKTPHYECTBA C TIOMOLILIO PENYIbCHPYIOLIMX IH-
HAMO, reHepalluH XOJIOIHOrO CBETA, IIOCPEACTBOM CHCTEM 32-
BUXPEHHBIX TIOTOKOB H T.A.

Puc. 11, 3-nonacrioit GRoEMECLICP

Hrak, TOUHO TaK Xe, KaK ObLno Obl HEBO3MOXHO, HANpUMEP,
JIIOAAM M XWBOTHBIM PasMHOXATBECS U pa3BUBATHCA (YBETHYH-
BaTh NMONYASILUU K COBEPLISHCTBOBATLCA), €CJIM OBl IIPUPOAA HE
3aCTABRMUIA MTEPBUYHBIE ITOAOBLIC CYLWIHOCTH B3aUMOAEHCTBO-
BaTh MeXAy co0oit NOCPEACTBOM PAITHUKIA B HANMPSIKCHHOCTH,
KOTODHIE IPOTHBOACHCTBYIOT, TI0 AaHAJMOTHH HE ObLTO OB HUKA-
KOH BO3MOXHOCTH AJISL BOCIIPOM3BOACTBA M JAJNLHCHILICIO pa3-
BHTHS pacTEeHHH, NOAE3HBIX HCKOTIAEMBIX U METALIOB U GU3U-
4ECKMX (AKTUBHBIX) hopm Teria u xoao8a. CeroqHAILIHAN HayKa
HE TOABKO OCHOBAaHA HA JIOXKHDIX MPEAMONOXEHHAX O CYLIHOCTH
IBOJIOLMH, HO TAKXKE M Ha 3HAHUIX CTMUIKOM NMPUMHTHBHOTO
ypoBHA. OHa MTHOPHPYET CyHIECTBOBaHHE (POPMHPYIOLIAX PO-
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Puc. 12. 3-nonacTaas Gnorypouna

Bona nomxna Bpaniarnes BoOKpyr ceba u B ceba (BRonL coOCTBEeHHOIM
MPOnOAEHOW oCH) Ha 180° B oGenx — BepxHeit (a) u HinkHe# () cexum-
fiX, KOTOPHIE pa3AesATCcA JONacTAMH TYpOMHBI, cOBeplias MOJHHIA
obBopor Ha 360°,

Puc. 13. Porop 6MoTypOMHEI C 3aBHTHIMH TRYOAME
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TUBOOCHCTBUH H, UCIIQIB3yA NPOLECCH CIOpaHHs, TOPAMTCH
IKOHOMHKOM, OCHOBAHHOW HA MCIIOJAL3OBAHUH IKCKPEMEHTa-
JILHOM MaTEepHH ',

JKOHOMHEA, OCHOBAHHAA HA PEAKTHBHO
BLIPA0OTAHNON IHEPTHH KAK €CTECTBEHHOM
HCTOYHHKE MEXAHHYECKOH CHIb

Jeonurraiti, asryct 1945 r., apxusH [layGeprepa

Crenayiolias AenMKaTHAg TeMa 6yaIeT ONMMCcaHa BKPATLE; To-
BOpPs O HEH, TPYAHO ObITh OOBEKTHBHEIM 10 MHOTUM NIPUYHHAM.
Jaxe Ha JaHHbIK MOMEHT HEAETKO HAUTH 3010TYIO CEPEAUNY,
136eXKaTh MHOTOCIOBHST WM HEZOTOBOPEHHOCTH. HO HYXHO
NOCTAPAThCH ITO CACNATH, A/ TOTO YTOOB! HETKO PATHACHHTD TE
BELH, KOTOPBIE OMPEACIAT CyAb0Y OYIyIIEro 4enoBeyeCKOH -
BUJIM3AIM Y, BBIXOA H3 CO3MABIIENOCHA MTONOXCHUA OYACT HAalaeH
TEMH, KTO Ha ce0e HCIBITANT NOCACICTBUS TAXEIBIX KPH3NACOB
4eJI0BeYeCTRA. [IPUMEPOB TAKOBBIX HEMan0, BCIIOMHUTL XOTH
OBl 0 ACATEIbHOCTH PSTMTHO3HBLIX HHKBHIUTOPOB, KOTOPLIC NO-
Jlaranu, 4to JIIOOYIO Bepy B HeAOBEKA MOXHO BCEJIMTL MTPH MOMO-
M opyanit neroxk. [Toxoxue Mykn Teprieau NI04H, KOTOPbiE
XUy BO BpeMeHa AUKTaTypsl. Ind nonei ['epMannu 310 npea-
3HAMCHOBRIBACT MPOAODKUTE/TBHBIH CThil. Y AUBMTENbLHO, HO U
Yyepes NOKOJICHHUSA JIOAH ITOBTOPKIOT OLMOKHY CBOETO NPOLLUIOFO,
TIPOSIBJISIIOT HETIOMEPHYIO XECTOKOCTD MO OTHOLUEHHUIO KO BCe-
MY, YTO MOXET ITPEACTABAATH YIPO3y Aji HX BAacTH. Bee 310
3HaK TOTO, YTO Tpeby1oTCA NIepeMeHbI B HALIIEM MUPOBO33PEHHUN
Y XKH3HECYCTPOUCTBE.

B 1106011 21m10X€e B A1000H CTPaHE BCETa HAWAYTCA J1IOAM, KU -
BYILIME TOJBKO HaACKROMH Ha Oyayinee 1HOO Bepoil B cnaceHue,
TPaHUYaLCH ¢ DE3yMUEM, H Y HUX HET BO3MOXHOCTH CYIUTH TEX,

—

! BLIpaXeHNe «3KCKpeMEHTANBHAS , Wik (eKasibHas, TEXHONOIUA» OTPAXAET
sarnsg Brukropa HayGeprepa Ha 1o, YTO CETOAMAUTHAS TEXHOIOMMA OCHOBAHA
HA HEMPABOMEPHOM CKHTAHHM TAKHX MATepHit, Kak Hedh M yras. [Tockonsky
B HHX COREPXaTcsA (OTHOCHTENbHO) GefHbie 3HeprUei GU3IUYeCKHe OCTAHKH
TIpexAe XUBLIX MATEPHUH, TO £CTh OTXHBILIHE MOOOYHHE MPOAYKTH BIaHMOACH -
CTBHI, OH PACUCHUBACT HX KAK PeKATEHbIC MATEPRE TIPHUPOIK.
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KTO BUHOBAT B X 6eaax. OHH M CTAHOBATCH XKePTBAMU TeX, KTO
3HAET, KAK MaHHUNYJHPOBATb HCTOPUEH TaK, YTO B KOBEYHOM
CYETE, CaMU TOTO HE BENast, COOPYXAIOT BUCEAHNLIBL HE TOMBKO
A cefs1, HO B ANsl NOJCH, HH B UEM HE TIOBUHHBIX.

bez comHeHHs, TMOHA4Yany OHH CHUMIIATM3UPOBAIH aHT-
JHHUCKOH JIeHOOPHCTKOHM HADTMY, KOTJa OHA NEPECTala YyB-
CTBOBaTh C¢OA 00A3aHHOK MOLACPKHUBATD TE AEMEHTHL 6pH-
TAHCKOH¥ BHEUIHEHN TNMOMHTHKH TPEAMECTBYIOLIETNO JECATHIIC-
THA, KOTOpbIE OBUIM PAacCKpUTUKOBAHBL B Manarte OOUIMH
DHAOBbLIMU WicHaMM pabouero NBUXEHMs. DTO, KOHEUHO,
CAUIIKOM MOBEPXHOCTHO NO OTHOWEHHIO K TMoOaIbHOMY
AHANMU3Y €XCIHEBHBIX IOTUTHYECKHX XOA0B K PEIMEHUH, KO-
TOPBI¢ MIPAIOT PCUIAIOLLYIO POAb B HaiueH XH3HU. CIOXHO
COCTaBUTb KpaTKHH 0030p M ZaTh OLUECHKY 3TOIO, MOCKOILKY
HCTHUHHOE IOJNOXEHUE €/ 33CEKPEUCHO HE XYXE LIEPKOBHO-
[0 TAMHCTBA H M3BECTHO, TOXKANYH, AHWL HEMHOTUM AIOAAM,
KOTOpbi¢, KaK YCTIEBIHbIe OH3HECMEHb, 6ONbILUE BCEX 3aUH-
TEPECOBAHN B HACTOSAMIEM NMOMOXECHHH ¢, HO MEHBILIEC BCEX
00 3TOM roBOpSAT.

Ha rpoTstkeHHH MHOTHX BEKOB MO MIPEAKH paborann acc-

"HHKamu 4 Gnarogapd 3TOH YAUBHUTCABHON NPpOMECCHU 3HANH
BELLH, KOTOPBbIE NOCTOPOHHNI YENOBEK AaXe He MOT cebe npea-
CTaBHTh. JIECHUK ITOHUMACT UCTUHHOE TIONOXKCHHE YEJIOBEKA B
OPHPOLIC M 3HACT, KAK OH Ha CaMOM Jaele ¢jiad H 0e33alUuTEH.
[ns Hero xapakTepHO IMOBEASHHUE KYTILA, TOPTYIOILETO JIECOM,
KOTODBIHA, Oepsi ¢ COO0H oYepeaHOMO NMOMOITHKMKA, HE CUIbHO
3a0YMBbIBACTCA O €10 CyAL0E, OTNPABIAACH C HUM B NOE3AKY Tyaa,
rie Bee peuiaer CyyaH.

Kak 3HaToOK jieca M erepb, CNyXMBHIMA 3HATHBIM JHOOSM, 5
CaM UMEJ BO3MOXHOCTD 3arfisiHYTh DIYOOKO BHYTPb XKH3HH TeX
KpYIOB, KOTOPBIE CYMTAIOT KAK HEYTO caMOo COO0H pasyMeomee-
CS1 IKCIUIYATHPOBATh CBOMX MOAYMHEHHBIX A0 NOCAEIHErO, YTO-
OBl HACAAXIATHES CBOCH XU3HLIO U BPEMS OT BPEMEHH TTO3BO-
AATH cebe YAOBOMLCTBHMA. 3Ta PasHy3AaHHOCTb AOXOAWIA A0
TOTO, UTO AaXe Y MEHS, OIIBITHOMO CTApOro YeaoBeKa, Habmona-
IOIIETO 32 BCEM ATUM, NOPOH BHICTYNANA KPACKA CThHIIA HA 1Ie-
Kax. B 1060M ciiyyae, CKpOMHOCTb €11¢ HUKOT1a He Oblia MOTH-
BHUPYIOILIMM YYBCTBOM TeX, KTO BCE B 3TOM IPEKPACHOM MHpE
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OllcHHBaET JeHbraMH, WIH TeX, KTO JaeT o0eaHus U KNATBH,
KOTOpPb!€ HCBO3MOXHO CACpPXaTh N0 MHOTMM NpWYMHaAM,
M3BECTHHIX B CAMOM Ha4ajae. ITo He JelueBasd KPMTHKA, a UL
yKa3aHHWe Ha KpOBOTOYAHIYIO PaHy. 3a o4eHb HEMHOTMMH UCK-
NIOYEHHUAMH I aOCOMOTHO BCEX IMPaXk1aH 2Ta CUTyauus, cho-
XHUBLIASACA B 00IUECTRE, CKOPO CTaHET GONEIHEHHOM, MO MEHb-
el Mepe HenpuaTHONW. [loka 310 NPOMCXOAMT, KOHUETTUHA
«3KOHOMHUKH, OCHOBAHHOW Ha PE3KTHUBHbBIX IHEPTUSX», HE MO-
XET ObITh OOBACHSHA.

be3 «peaxmyn» He ObLTO OB HH POCTA, HY Pa3BUTHA, HYU POC-
TA YUCACHHOCTH JNI00bIX POPM, HH KAYECTBEHHOIO YAYUIEHHS.
Taxke He ObU1O OB HM NEPEPOXKICHHON MATEPHH, HU NOJE3HBIX
HCKORAAeMEIX, HH ABIKEHHSA, HU XHA3IHH.

To, 4TO IPUBOAHT B XeHCTBHE 3TY PEAKUUIO, — 3TO XOPOLIO
H3BECTHAs AXHAMUKA IOJOBEIX HHCTHHKTOB, KOTOPLIE€ BOCCTA-
HARJIHMBAIOT PABHOBECUHE B HEAONYCTHMBIX TIOTEHHUMANOB Ha-
npsaxenus. [1ocKonbKy Takue pa3Tuums BCerga CyilecTBYIOT,
3Ta NepBopoAHas dopMa IBHXKECHHS, KOTOPAs MMOCTOSHHO Oy-
AET BBHI3bIBATHCH MOTUBHPYIOIICH CHJIOH, HHKOrAA HE HCYE3-
HeT. MBI NepBOHaYaJIbHO 3aUHTEPECOBAaHbI B TOH (OpPME 1BH-
KEHHS, KOTOPYIO 3eMiId HATAAAHO JEMOHCTPHPYET HaM ¢ Ha-
yana MMpossaHug. S Ha3san 3Ty PoOpMY <«HHUKNOHAATBHO
CNHPANICBUAHBIM».

BceM M3BecTHO, uTO I'anuieit ObL1 HEPBBIM, KTO OFIMCANT, KaK
ABYKeTCH 3eMiif, 4TO M NIPHHECIO EMY HEITPUATHOCTH. Brutoth
DO CETOIHAUIHETO BPEMEHH HUKTO HE MOXET ODBACHHUTB, NOYe-
My llepkoBb Oblia CTOMbL CHABHO O0ECITIOKOCHA 3THM OTKPbITH -
eM. C Toro BpeMe¢HH HH Y KOro He ObLT0 HUKAKMX COMHEHHUH B
TOM, 4TO 3eMJIS BPAaLlAeTcs BOKDPYT cOOCTBEHHOM ocu. [Touemy
3TO0 TaK ¥ 1151 KAKOH LIEIH CAYXMT 3TOT 0COObIH HAKNOH OCH, 3TO
ABUXKEHHE TIO CITMPANIM, KOTOPOE PacnpOCTPaHAET KonebaHus
Ty#a-CIoAa BAOGL II0 BYM PAUTHYHBIM OCSIM, — 3TOTO €I RO/ -
roe BpeMs HUKTQ HE OOBSICHUT.

Kaxngaa nonbitka npeacTaBurth oObACHEHME ObuLia mpe-
CEKaeMa C yCepaHbIM YROPCTBOM TEMHU X€ JIOABMH, KOTOPbie
KOLIa-TO OMpayWiH [aanieio Xu3Hb. ITO NpoOYIHIIO BO MHE
TAKOI CHNbHBIR MHTEPEC K UCTUHHOMN IPHPOLRE 0CODOro, YHUKA-
NBHOTO ABHXEHUS, 9TO 5 MOCBATII CBOIO XHU3Hb TOMY, YTOOB
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HCCNEAOBaTh €r0 B MeJbYyalmMx xeramax. BoamoxHo, Oymyyn
eIUHCTBEHHBIM OCBEIOMJICHHLIM B 3TOM BOMIPOCE YETIOBEKOM, 4
UMeo paso 00HAPOIOBATE ¢ NIPeneNbHOM ACHOCTBIO IIPHIKHDI
TOIO, TIOYEMY JAXE CETOAHA K NMONOOHBM OOLACHEHNAM U NO-
NBLITKAM JO6PATECA 40 CYTH OTHOCATCS [POTHBOPEYUBO K YACTO
pa30HMBAIOT MX B ITyX M Mpax.

3nechk Oyaer MPpUBEACH MAIEHBbKH I npuMeEp. Ero nossiaeHuo
MPEIRICCTBYIOT ROAFHE W ACTATHIUPOBAHHBIE [IPEIBAPHTEND-
Hbie HayyHbeie oObsgcHednd. IpocTolt npuMep, KOTOPBHIM CMO-
XeT NOHATHL KAXKABIH, NOCAYVXUT 00BACHEHHUEM NMPHUPOLBI ITOH
(GopMbI TBUXEHHA, KOTOPYIO MBI BCE NOIXKHBI GlaronapuTh 3a
BCE, YTO MBI BHAMM BOKPYT C¢Of H OT Yero Tak WiM WHAYE 3aBU-
cuM. Tonpko onHa BEHib OCTAETCA CAPATAHHON OT HAc, H 370
«peakTHBHAs» TeMneparypHas ¢opMa. Kak pa3 oHa BbI3EIBaeT
BBHICOKHE HEOMNPEACIIACMBIC TEMOCPATYPHBIE pa3JiMiuHs, KOTO-
pBIe YKA3BIBAIOT Ha MPHCYTCTBHE ABYX MPOTUBOAEHCTBYIOIIMX
«yP-HM3HAYATBHBIX» MEPBOPORHBIX cybcTanuni. OHKM M obbsc-
HAIT DIYOOKYIO TAHHY MPOHCXOXACHUSA BCEH XK3HU Ha JeMne,
TaWHY BHYTPEHHErO ABMXEHMS. ITO IHIUAT CMbIC/IA CYLIECTBY-
101L{HE HayYHEIE KOHLISITIIHH K IpeanoyioxeHns. Kaxercs, 5Tou
€CTh IPUYHHA, IO KOTOPOH AAHHOIO OOBACHEHUS OCTEPETaioTCH
OnpeeNCHHBIE KPYTH.

Hean3sa ckaszaTh, ¢KpblaeTcsl jTH MHGOPMALMA HAMEPEHHO
HITH HET, HO HYXHO 0C000 OTMETUTH TOT (aKT, UTO BCE MOMBITKY
NPONOIKATL ONIPOBEPraTh 0OLACHECHHE TIETHH U OHU HE B HH-
Tepecax yenopedecTsa. MHTEpEC K (hOpME IBHKSHHUS yXE€ CTO/Ib
OTPOMEH, YTO HWKaKas CWIa HE CMocoOHa NpensTCTBOBATb
CTPEMJICHUIO €10 YAOBACTBOPUTE.

BosBpaTuMcs K NpUMeEPY, YIOMIHYTOMY PAHEE: B «HOPMa/Ib-
HOM» TEUEHMH KJIeTOMHOH (pepMeHTauuu ABa PalIMYHBIX (aK-
TUBHBIH ¥ PEaKTHUBHBIN) TeMriepaTypHBIX IPaAHEHTa (3TA KOH-
LENLHA ABOHCTBEHHOCTH OYIECT ONMCAHA NO3XeE) 3aMYyCKAlOT B
IeACTBUE TY CMEILHANLHYI0O GOPMY IBHXKECHMA, KOTOpPas 3aTeM
PaCIpOCTPAHAETCS JTO XBYM ITPOTHBOTIONOXHEIM HAaIPABICHH-
AIM, YBEIHYHBasA HEMATCPHANbHBIC SHEPTETHYECKHE MATPHIILL
OHM TaKKe HAYHHAIOT PacTIpOCTPAHATECH B ABYX HATIpaBIcHH-
ax, 3HaueHNe caMOHHTeHCH(PNIHUpYOMIeHcd CHAB BO3BOAKTCA
B KBazpar. Ee 3agaua — BepHYTE B 3eMAIO TAK OBICTPO, KaK 3TO
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BO3MOXHO, CWIY, KOTOPasA MOXET [IOMELIATh XHU3HH W JBHXKE-
HU 0. CHia ABUXCTCA B ADYTOM HAIIPABACHHHU (BEPTUKATBHO) MO
HaNpaB/eHUIO K CBOCi LeTH.

310 — CAaMOIreHEePUPYIILAACH CHIA, KOTOPast TOXE TIPUyM-
HOXaeT CBOC 3HAYSCHME BOTMPEKH BCEM 3aKOHAM COXPAHEHUS
3Heprun, 3aKOHY TpaBHTAIIEH U BropoMy 3aKoHY TepMOIHHA-
MUKH, — B 001LIEM, [T HEE HET HUKAKUX OIpeacie HHBIX 33K0-
HOB; TAKXE OHAa TMPHBOIUT B COCTOAHHE OC3ACHCTBHA BCE
OCHOBHBIE AOrMAaThl U MPUHUMMAB U HOKA3LIBACT HEBO3MOX-
HOCTb MX CYIECTBOBaHUA B Ipupoze. Jlenesa 3TH TaK Ha3bIBae-
Mbi¢ JOrMaThl, YTO HAYKa, YTO TCONOTHS COBEPLIMRAU HECKONb-
KO rpybhIx oin6oK. Yepes HaMepeHHO WM HEHAMEPEHHO 11po-
BO3rJalleHHBIE 3a0yXIeHHA OHW oOypaywiu caMu cedbs Ha
BCHO OCTaBIIYIOCH XHM3Hb. B aK060M ciydyae, OHM NOAYYWIH
TIPEUMYILIECTBO CBOErQ pojia, NMOTEps KOTOPOro OYAET UMETH
MOHAYAY HENONPaBUMBIC NTOCHEACTBUA BETWYARLIETO OOMA-
Ha, XOTH ero H TPYAHO OyneT pa3obaauute, Ecau nporecc Oy/er
TIPOUCXOIEUTDL HHAUE, TO €CTh €Cau hopma ABUKSCHUA, NPHBO-
JHMad B IeHCTBUE pa3HWiIeH TeMriepaTyp, OyAeT UMETHL MECTO B
HaYyaJle NPOLIECCOB B MEXAHH3ME ONPEAEICHHOK KOHCTPYKIMH,
ubg (popma NPUONHMKEHE K ECTCCTBCHHBIM MPUPOAHBIM (Op-
MaM, TO TOTAA JaXe WHbiE (hOpMBI TEMIICPaTYPHBIX BAUAHUIN Ha
BCE TC MHOTOYHCAECHHEIE IPOLECCH, KOTOPhIE MBI TaK ITPOCTO |
Ha3biBaeM OOHUM-€IHHCTBEHHBIM C/IOBOM «POCT», MOTYT ObITb
ynpapisaeMbIMH. BnoGapox Mbel ¥MeeM CaMOTEHEPHPYIOLLINECH
IBMXXYIIUE CHIBI, KOTOPLIE MOI'YT BOCIIPOU3BOANTE MEXdHHYEC-
CKYIO CHITY.

Teneps Mbl 0OpaTUMCA K TOMY, YTO 0003HAYEHO B 3a7QJIOBKE
3TOH cTarThi. BMeCcTO TOTO 97006l NPEAOCTABRNATS BAM LNHHHbBIE
ONUCAHNUA WK 0OBACHEHHA, B1aropazyMHee NPOASMOHCTPHPO-
BaThb HOBBIH HCTOYHHMK IHEPTHH. ITO, KOHEYHO, Obi10 Obt Npa-
BWIHO, OHAKO TIpeXae CACRYET MPHHATE BO BHHMAaHUWE MHO-
rue Beuiy. B Hacrosuee speMs (rmocie Bropoit MupoeBo#t Boii-
HBI) COBCEM HENErKo AOOBITH BCE HEOOXOLMMBIC MaTEpHabl,
pabodyio CHIYy ¢ COOTBETCTBYIOLIMMHU 3HAHHUSIMH, MALIHHBI W
T.1. Bce 370 HyXHO I8 TOrO, yTObB! COBPATHL 3T OHOMALIMHDI.
KpoMe Toro, HEMOHATHO NMOYEMY, HO TIpEBATUpPYET npenybex-
JeHHOE HEBEPHE: KOria KTo-JIH00 coBepeTed 3aHAThCS YeM-/TH-
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60 rmoa0GHbIM, BCE BOKPYT CUMTAIOT 3T0 yronueit. HyxHo y6e-
IUTL TI0AeH B 0OpATHOM, 4TOOL! MOCTPOMTH 4TSl Havasa XoTs 6ul
ODHY MAalllWHY-NPOTOTUIL. 34 IOC/eAHME HECKOJILKO JIeT Oblna
C/eIaHa FKCTPEMATILHO TEXEas1 paboTa B HEBbIHOCUMBIX YCJIO-
BMSIX. BbUIHM JOCTUTHYTH COBEPHIEHHO 3KCTPAaOpAMHApPHbIE pe-
3yabTaThl. Kazanocs, 310 BRI30OBET OrPOMHLIM MHTEPEC U TOA-
BHTHET NI0AeH Ha NanbHelumyio paboTy. OnHaKo XeJdaHnue pabo-
TaTh, 6€3 BCAKUX COMHEHH A, NEPEHATIPABCHO B APYTOe PYCIO, U
AOBCIONY BCTPEYAIOTCH NOAO3PEHNA H COMHEHHS 1O OTHOIIE-
HWIO K TI0OBIM HOBOBBEACHUAM, HUKTO HE X0UeT NOTIacTh BIpPO-
Cak, OhITL OCMESIHHLIM, AOBEPUTLCA, KaK OHH NOJAraloT, (haHTa-
3epy H OOMaHILHKY.

Bce 310 60/1ee UAU MEHEE HECYLIECTBEHHO, Beb YXE CO-
BepIUCHHAA paboTa JOCTHIIA TAKOTO YPOBHS, Ha KOTOPOM
TPYIHOCTH MOXHO OYAET TaK MM UHAYE MIPEONOJIEBATh, [IO0TO-
MY UTO B LICJIOM UAESA CTAHOBUTCH SICHOH M MOXET ObITL pac-
CMOTpEHA ¢ pa3HbIX ¢cTOpoH. M HeobBA3aTenbHO Opath Ha celsnt
OTBETCTBEHHOCTH 3a 3TOT HE BBI3bIBalOWUIA noBepusa daHTa-
CTHYECKHMHA NPOSKT, MOXHO YYaCTBOBATH B HEM, HHYEM HE PH-
CKys, TIOTOMY 4YTO BCe BYAET YECTHO BO3HATPaXIeHO. JeHb-
M — BCEro JIMIE OYMaXKu ¢ Halne4ataHHBIMHA KapTHHKaMH,
KPaCHBLIMM WJIM HE OUEHb, OHH — HODMAJILHBIH CTHMYJI LTS
TEX, KTO ¢ PaaOCThIO KOMUT chepexeHud Ha Oe306nauHoe Oy-
ayuige.

Caenyiowas npuyuHa, 1o KOTOpoil KTO-TO MOXET HE TIORE -
PUTb B UEJIECOOBPa3HOCTE CO3aaHNs penysibeuHa (puc. 30—33)
v penynscaropa (puc. 24-—26), — 3170 TO, YTO YX€E OYEHD OLICT-
PO Pa3pYLUUTCS HETBEPAAS CUCTEMA HAYYHBIX B3TJISALOB, eC/THU
CAULOKOM OBICTPO PACKPOIOTCS TTOMTHHHBIE BO3SMOXHOCTH HO-
BOTO 3HEPIeTHYECKOTO TOTUBA. K TOMY X¢ HEe HCKIIIQYEHO,
4TO DYACT TaKOH BCIUIECK M AXKHOTAXK, KOTOPbIH HE MOXET HO1-
TO NMPOJOJIKATLCH B 3TH HHM, KOTJa MOPOH He XBATaeT ellbl.
MianeHua BHIILIECHYT BMECTE C BOJOM TE, ¥ KOTO OCTAHETCH
JIMUIb OHA UIE% B MCAOBE:; XaK NoBopoTh BCex ¥ ORITh CBOGOI-
HbIM OT m00bIX npobaem. Tam, rie OyaeT BHEAPEHA HOBAs TEX-
HOJIOFMs1, 3aHOBO OXWMBYT M 3apaloTalor MHOFPUE CKa3QUHbIE
BEIUM, U 10 CPABHEHHIO C CETOAHALUHEH XUIHBIO HOBAA XH3Hb
OyaeT KazaTbest paeM. ILyTKa B TOM — Kak 1 pacCKaxy HEBHH-
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HBIMH ACTAM, 4TO NIPHILE] KOHCLL BCeM METOAAM AOCTHXCHHA
BJIACTH, NMOTOMY YTO Tenephb IOABISETCHS IPUPOAHAs BIACTBY-
IO111as CWIA, NEPEa KOTOpOi moban Apyras BIacTh J0NKHA Npe-
KIOHHMTb rofoBy. CerogHsi Mel TIpa3gHyeM nobegy, KOTOpYio
MPHHEC TOT (PAKT, YTO HEMLIB — H 3TO MOXET ObIThL IPOBEPCHO
C JIIOOOM XKenacMOH TOUKH 3peHHs — ObLUTH NyYIITUM U NTPEACTA-
BUTEISIMH COBpeMEHHOW TexHonorui. K HecuacTeio, OHH 3KC-
TUTYaTHPOBANHM TOYHO T€ 3KCHYABCHBHBIC IHEPTHM, KOTODbIE
MO3BOJAAIOT HaM, HANIpUMeEpP, OCBOOOXIATLCS OT CyOCTAHLINKA,
CTOAb HEOOXOAMMBIX 3eMAE MiA TIOAACPXAHUS BHYTPEHHETO
OOHOBIIEHHA ¢¢ ABMXYLIMX cvli. C TOMONIRIO 3THX 3€MHBIX U
JAPYTHX CBIPbEBBIX MATEPHAJIOB OHA CO3JaET BCE HOBOE, UTO TpEe-
OyeTcad HallMM DBOJIOUMOHHBLIM IIOTOMKAM ISl XHU3IHECHHBIX
pa3IH4YHBIX HYXI. Myapasi npupo/ia He KosehneTcs CAnIKoOM
JIOJITO, TIEPEd TEM KaK OUMCTUTD BCE € 3eJIEHOTO AHATOMUYECKO-
rO CTONMA OAHUM B3MAXOM PYKH. UCnoNib3yn NeCATHYHbBIE LIKA-
JIBl, OBLTH CAEIAH Bl TONBITKY OTKPLITh «CYWHOCTE» — TY, KOTO-
pasi ofecnieyuBacT Mepy 1 Bec acero. Ho BMecTO 0cobBIX 31e-
MEHTOB OBLLTH OTKPbLITEH aGCONIOTHO HEAESNUMBIE YaCTHLLbL,
KOTOpbIE 00bsABHIM aToOMaMA. JlOCTaTOMHO OUECBHAHO, YTO 3TU
OCTATKM NMPEXHETO OPraHUYECcKOro UeJoro, KOTopbie ObIAU UC-
KYCCTBECHHBIM 00pa30M PaclUEILVICHH], INIUEHD] €CTECTBEHHOIO
NQTEHIIHAA, OPraHWYECKO# CHITBI, B3aUMOJICHCTBYIOT B XU-
Boil popme. Hu npu Kakux ycnoBHAX, OTHAKO, NPOAYKTBI CHH-
TE3a, KOTOpble TPOAYLUHPYIOT OGONe€ BbLICOKOKAYECTBEHHbLIS
APOAYKTbi, HE MOTYT 00pa30BbiBATHECSH TAKMM 00Pa30M, B OTHHU - -
Y€ OT aKTHBHBIX GOpM TEILIA M Xxoona. OHM NIPOBOLIMPYIOT
ApPOLIECS pacnaaa yepe3 fanbHEHIIHE B3aUMONECHCTBUSA, KOTO-
pHi€, B CBOKO OYepeb, BHI3bIBAIOT ACKOMIOZUTHBHBE perpec-
cHBHBIE PAKTOPHE, B PE3YJIBTATE IPOUCXOIHUT YCKOPEHHBII pac-
najk, 10.MePe TOT0 KaK MHTEHCUBHOCTh BO3ACHCTBHSA YHHUYTO-
X2HOWUX 3Hepruit yeeamyupaeTca. Tak, ¢opmbl SHEPIHR,
KOTOpbIE YCKOPAIOT pacnal W obaanaloT CHiIol conpoTHBIe-
HUA, TMPOTHBOPEYAT HPPAUNOHATLHOMY NPEANONOXKCHHIO O
TOM, YTO OHH B CaMOM Jie/1e cnocoBCTBYIOT NOCTPOSHHUIO KYJb-
Typbl. BO3MOXHO, HEITOCTHXHMO TOJIBKO VIS TEX, KTO HHYETO
He 3HaeT 00 0COObLIX TIPOTHBO3ACMEHTAX.
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Ocobas npornBodopMa CHTbl HOABIAETCS TOrma, KOraa He-
MaTepHaTbHbIE CYOCTAHLINU NEPEHOCATCA B YCTBEPTOE U3MEPE-
HHE. ITO cnydaeTcs Gaarogapd ToMy $axkTy, YTO OTPUUATEABHO
3aPSKEHHBIC COCTABNAIOLINE OPraHUYECKMX KUCIOT UEHTPO-
OCXKHO IBHXYTCA NPH MOMOLIK HHKIOWIATEHOIO CIIUPA/IbHOIO
IBUXKEHUS M TaK CHALHO PACUIHPSIOTCA MOJ MEXaHUYECKUM
BO3ACHCTBHEM, UYTO CTAHOBATCSA CBOGOAHBLIMH, YHUNONSDHEL-
MH, TIPOXJTaAHBIMHM ¥ BBICOKOAKTHBHBIMY W NIPEBPALUAIOTCA B
ONpeeNeHHYI0 (popMy HMITYYEHUSI. OHU CBA3bIBAIOT KUCIO-
POI, KOTOPbIii CTAHOBUTCS. HCAKTHBHBIM 1K3-3a BIHSHHA PEaK-
THBHBIX TEMIIEPATYP, KOLIA 3TH CEMEHHbIE CYOCTaHUMHU' KOH-
LUSCHTPMPYIOTCA BOKPYT NPOAOABHON OCH U MEXaHUUYECKH pac-
ceuBaoTca. OKOHYaTeNIbHBIE NPOAYKTH CHOCOOCTBYIOLIMX
nepepaboTKe TNPOUECCOB — BHICOKOKAYECTBEHHBIE (DOPMBI
(DPYKTHTEHOB YEPE3 MPOIPECCHBHYIO CEPHIO TPaHCHOPMATHB-
HBIX 1 (POpMHUPYIONIYX NPOIECCOB NPOAYLIMPYIOTCS B MOXOXKYIO
¢dopMy, KoTaa OaHa CYUIHOCTH MOMJIOILACTCSE Opyroi, Bonee
BBICOKOTO TOpSAKa, KOTOpasi, B CBOMX OYeépelb, CTAHOBUTCS
xepTBoit Gopm elile Hanee BoicoKoro nopaaka. GpyKTureHsl,
NPOYLIMPYEMBIE TAKUM 00PA30M, B KOHIE KOHIIOB ITOTJIOMA~
I0TCH caMOM 3emJieit, KoTopas JaeT TONMYOK K POXKASHHIO TIep-
BOPOAHBIX TPOAYKTOB CHHTe3a. OHM co3aaloTes yepe3 Ipo-
TPECCUBHYIO CEPHIO B3aHMOAEHCTBUI, BORNEKad AeMaTepua-
NMH30BAHHYIO HIH TIPEeXAe MONYUSHHYIO «XKHDHYIO» MaTepHIO.
DTOT HPOLIECC AEMATEPRATHIALHY YP-TIPOXYUHPYET RAUSATEh-
HBlE CYOCTAHLIMH BOJIce BLICOKOTO YPOBHsL B OCODOM 3HEPreTH-
YECKOM COCTOSTHHH.

OnHako BO3BpPaTHMCS €lLe pa3 K KieTouHoH depMeHTannM.
He criocobHbie K cBA3nBaHHIO 3QUPHBIE Macia (CITUPTOBbIE
dbopMaLuH) GOpMHUPYIOTCS YEPE3 CaMOUHTEHCHDUUMPYIOLLHE-
Csl IPOLECChE XOJIOAHOT'C OKNCICHMA H BbI3bIBAIOT YBEIHUHBAIO-
HiMecA H KaYECTBEHHO yaydilaolinecs >HepreTuyeckue dop-
Mbl, MPOBOLIMPYA MeTaboHyeckye npoliecchl. BHavane 1oaxHO
UMETh MECTO HIKKIMOMZATBHOE IBHXeHHE. B peaynbrare obpasy-

' StoT TepMHH 0603HauaeT KUCTOPOT BO Beex ero opMax. C TOIKM 3peHHS
Il aybeprepa, XHCIOPOX He ABNAETCA BAEMCHTOM 3eMIIM, 2 NOCTYNaeT U3BHE,
Kax noGouHR MPOIYKT COMHEUHOTO CBETA — 3TO IUI0AOPOAHAA MATEPHHCKAs
cyOCTAHLHKA, TOTHA KaK MAaTePHHCKME CYOCTAaHUMHA, HaskiBacMBe KapboHaMmy,
NPOYCXOMAST U3 HYTpa 3eMIH.
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I0TCA HMEHHO T€ BBICOKOK3YECTBEHHDIE IHEPTCTHUECKHE NPO-
AYKTH!, KOTOPBIE ACHCTBYIOT TAKUM 00pa3oM, YTO CO3IAI0TCH KO-
HEMHBbIC NPOAYKTH ¥ UX IIPOM3BOIHLIC, KOTOPHIC HAJENAIOT UX
NPHAYMHOXAoUICH M yIy4ilIalomeH KauecTso CHION.

Jror perpetuum mobile Takke ZeHCTBYET, KOrjaa Ipouecce
Pa3BUTHA WHTCHCH(DHIIMPYETCSt MALTHHAMY THUTIA PENTY/ILCHH, U,
HampUMep, CYOCTAHIIMM, COAEPXAIMMECS B BO3IYXE, TOMICKAT
(bepMEHTATUBHLIM NPOLICCCAM, TOAOOHLIM TEM, YTO OTIMCAHH
Bbie. TaxuM MYTEM TOT XE CAMBIM Pe3yAbTaT JOCTHTAETCS
IPAXTHYECKH ¥ (haKTHIECKU, HO HEMHOTO B APYNOH ICHCTBEH-
HO# dopme. KoHeUHbIE MPOAYKTH 3aCTAB/AIOT NCXOAHbLIE CYO-
CTAHLIMH ABUTATHCH, OHHM TAKKE 3a3CTABNSIIOT UX NEPEMEILATHCH B
BUAEC BOCXOHSIIMX NMOTOKOB CO CKOPOCTHIO HUKITOHOB, B TO X¢
BpeMS BO3HUKAIOT PEAKTHBHBIE POpMBI TeMiepaTypel. UX MoX-
HO pPAaUMOHATLHO HWCMOMAB30OBaTh, NI OTOTUICHUS HANPHMED.
TIpexHnit Haw criocod NOYTH UCTOLIMN 3aNacht YIV1S Ha IL1aHe-
T€, U BCKOPE €ro HE OCTAHETCS COBCEM, 4 HE FOBODIO YXE O BO3-
pacTalolieM KOJAHYECTBE aBTOMOGWILHOIO TPaHCNoOpTa (HeHa-
CHITHOM [TOXUparene mnpudponHoro toruimsa). Hepaumonans-
HOCTb YX¢ MPHBENAa HAC K KatacTpoduueckon sume 1945/46
rona. JToT MeToil, ONHAKO, JNOJXECH BBOAUTHLCH B NPAKTUKY C
4pe3IBLIYAHOK OCTOPOXHOCTLIO. PeakTMBHBIE TEMMEPATYpPH
JOAXHE MPOU3BOINTLCA OCPEACTBOM MSATKOIO CTUMYJINPOBA-
HHS AKTHBHBIMU TEILTOBLIMY (POPMAMH pANTHUHBIX ALIOTPOII-
HbIX CYOCTaHIIMIA.

Ceituac ropopuTh 00 3170M noApobreEe Doee INHPOKON ayaAu-
TOPHH OECCMBICIIEHHO, MOCKOIBKY HUKTO HHYErO HE 3HACT O CY-
IIECTROBAHHM IHEPIHi, UMEIOIUNX YP-TPOHCXOXICHUE, KOTO-
pble JeHCTBYIOT aOCOMOTHO BO BCEX CYOCTAHLIMAX U OCOOEHHO
aXTHBHBI B OOLIYHBIX OyAbIXHUKAX, raneke. Korla B Bone OHM
CTATKHBAIOTCA [IPYT € APYTOM, TO TIPOIYUHPYETCS XONOIHBIH
CBET. DT0 3HAK TOTO, YTO BHNONSPHBIE HCXOIHBIE 37IEMEHTBI CO-
3peJIv ¥ FOTOBLI K BLIXOAY. OHH MOTYT OLITL MCIIOAL30BAaHb] A/18
renepaluu Tex popMm TEMNEpaTyp, KOTOPHIE YHPaBAAIOT HaMU,
WMEHHO WX MBI MOXEM BHACTH BOKPYT B KayecTBe Kojiehione-
rocsl TEPMATILHOTO pasHOBECHS, OT KOTOPOIo 3aBMCHT COCTOM -
HHE ¥ 310POBLE OPTAHHU3MOB.
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B yxe 6onee Bricoko# ¢popmMe, KaK HEBUEUMbBIC, HEOLLYTHMBIC
KOMITOHEHTBI, 3TH Xe CaMBIC BEILIECTBA COASPXKATCS B TPAHCNOPT-
HOM cpe/ie KM3HHA — BONIE — H MOTYT OBITh JOOBITR M aKTHBH3UPO-
BAHBI ¢ UCTIONL30OBAHHEM PEITYIBLCATOPOB. B 1oxoXeid OTHOCHTE-
JILHO BBHICOKO# Popme 3T DakTepHOdaroBhIc 3anackl HAXOMATCS #
B BO3AYXE B MOPOTOBBIX KOHLICHTPALHSIX. DTH HEAKTHBHEIE 37iE-
MEHTH TPaHCIMOPTHLIX CYOCTAHIMI MOIYT OWTL BHICBOOOXICHD
MOCPEICTBOM LMKIOHIATbHO-CIHPANbHOIO ABUXECHHUA B TaK Ha-
3bIBAEMbLIX PETIYIBCHHAX. JTO MPUBOAUT K TEMHOMY CIUTARIEHHIO
[IPEXHUX TPAHCTIOPTHBIX CYOCTAHUMIA, KOTOPBIC BbIXOMST U3 HIDK-
HEro KOH11a 2NMapaTa U HEMEANCHHO B3aUMOICHCTBYIOT C OKPYXa-
oled UX MaTepueli, BbICOKONOAAPU3OBAHHLIMHU CYOCTAHLIWAMM.
QopMupyeTca HOBIM MOJOIOM BO3IYX, KOTOPBIH CTPEMHTCA Iie-
peMeCTHTE ceBd BBEPX, NOTOMY YTO 3TOT YBEIUYCHHBIH, KA4eCT-
BEHHO YNYJLLUIEHHbIA, 3BOMOLHOHHO D0N1eE COBEPLICHHbBIN BO3MYX
HE MOXET CMELLIMBATHCST C OKPYXAIOLIMMH €70 CTapIMMK Macca-
MH BO3/yXd, KOTOPhIE HMEIOT APYIOH IIOTEHLIMA.

Haobopotr, noaobHbie (GopMupyoUuIME H JIEeBUTATHBHBIE
9HEPIMU CO3IAHBI Nepe NOTNOLUCHHUEM YEPEe3 NEPBUYHbIE ITPO-
ueccnl cuHTe3a. [lopobuoe npoucxomut ¢ dopensio. Bmecre ¢
BbILIEYTIOMSAHYTEIMY JIOIOTHHTEIILHBIMK SHEPTHSMHM, KOTOPHIC
CXKUMMAIOT uMeIoLice GopMY C1e3bl TeN0 hopeny U BLITAIKMBAIOT
BrEped (CM. pUc. 38a), OHH 32TEM BbI3HIBAIOT BHIIEY TOMAHYThIH
dpenoMed. [logobHBIM 06pa3aM CaMONETbl, CyOMapUHbl WK
OPYXME BATbHETO ACHMCTBHA (BO3OYLIHBIE U BOAHBIC TOPICADI)
0c000it hopMbl MOTyT ABUTATHECS Ha MI00OM XenaeMoi cKopo-
CTH ¥ ovTk GecruiaTtHo. JIobpie cTalilMOHApHBIE MALIHWHEI TOXE
MOLYT CHaOXaThCA PCAKTHBHLIM TOTUTHBOM, KOTOPOES HE HYXHO
n0OLIBATL, OHO YXe CYLIECTBYeT B CBEpPXTEKYYEM COCTOSIHHUM.
DTO ANNOTPONHBIE OakTepuodaroBble 3MEMEHTH, KOTOPHIC
QXUIAIOT UMITYJILC, [IPOBOLMPYIOLUHA UWAKAOUIARBHOC IBUXE-
HUE, 4ToObl QYHKUKOHHPOBATL KAK MHUHHATIOPHBIE OHHA-
MO-MAIHHHBI, KOTOPLIE Yepe3 NpeodpazoBaHue 3HEPruu aBTo-
MATHYECKH NPOU3BOAAT CHIY, H 3HAYEHHE CTPEMUTENbHO BO3-
BOOMTCA B KBaApaT. 310 OOBACHAET YXAacalollle BBICOKHE
CKOPOCTHBIC XapaKTEePUCTHKH Hanbosiee 3KCNAHCUBHEIX BbICO-
KOpa3BHUTHIX CHIT — popMbl HanyuyeHHUA. [IponbeM Gonblue cBeTa
Ha ux npoucxoxaeHue. CyilnecTByeT ABa THIA «CEMAN».
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1. OTBercTBeHHBIC 3a BCE PusHUEcKE GOPMBI POCTA, KOTOPbIE,
COIVIACHO MX CTENEHH 3PEeAOCTH, BO3BPALLAIOTCA B 3EMAN,
NPOPACTAIOT W FIPONIBOAAT YBETHYCHHBIC B MACCE ¥ KAYeCT-
BEHHO 00/1aropoXeHHEIE hopMbl. OHU NPOUCXOAAT U3 «ClTad-
KO¥i» MATCPHH (OPraHHYECKHX BELLIECTB).

2. Mnoapl € 3apoAbINIAMH, BETIONHAIOIIWMHE HX PENPOAYKTHB-
Hywo pyHKkumio. Pactesnue ocrannser nocie ceds noroMcTso,
KOTOpOE [TPOAACT TOT X¢ XKNUIHEHHBIN LMK, 4TO M €10 PO~
Tenb. Tak Xe ¥ ¢ BHICOKOKAMECTBEHHOW MaTepuei, KoTopas
MOC/Ie CMEPTH M Paciiajia BO3BPALIACTCA K XH3HK Uepe3 UUK-
JIOWJANbHOE CNUPAJIEBUAHOC ABUXCHHE,

IMocpeaACTROM TIPOTPECCHBHBIX B3aWMOJCHCTBUI ¢ MOMO-
IbIO PEaKTHBHBIX (DOPM ITOTEHLMANA 3TO KOHYACTCS cerpera-
uMeH Tex 2J1IeMEeHTOB, KOTOpble B (HOpME a/UIOTPONHBIX NPOME-
XYTOUHBIX CYOCTAHUMI OuUIM OCTaBIEHB! HETPOHYTLIMHU, TOTA
KaK BeluecTBa 00J6e HH3IKOrO COpTa ONYCKATCA JaXe Jajce
noy etiie Honee CIbLHLIMH BIHAHUSIMH BEICOKOH TEMIICPATYPbI
¥ BCKOpE AdXe pa3pymiaorcs, Eule pa3, Yro SBAAeTCa BCE eLle
MONE3HEM H Xe1aeMEBIM, YCKOPEHHOE M IENIOHUPOBAHHOE, T0KA
foNlee HU3WIKE BellieCTBa AOCTHIAIOT WX OTHOCHTENBHO CAMOT0
HHU3KOTO YPOBHST PA3BUTHA M TAKMM 00Pa30M Mx caMast obluasn
CTENeHb Pa3AcieHUA 0T HNaropoiBoro, KOTOpoc, ¢ ApYyroi cro-
POHBI, TOBBICWIOCH K CAMOMY BBHICOKOMY COCTOsHUIO. Ha A3bike
€0 BLICOTH ¥ [JIYOWHBI, TO, KAK BbIILICYNOMSIHYTHIC OPOTOBLIE
3anachl OXUBaT. J103aToMy 4epe3 rpafyupoOBaHHBIA TIPOLIECC
OCAXACHUA COTTACHO KaYeCTBY NO-PasSHOMY 3apSKEHHbIE HEaK-
THBHbIE 3IEMEHTH UMEIOT PaXTHYHEIE TIEPRONH passuTus. Te, y
KOTOPbIX MCHBIIE pa30o0uicHHe MEeXAY HacTHLIAMU, aKTHUBH3H-
PYIOTCA paHee, YeM JApyrue, M JIOTUMECKH ROJDKHBI ObicTpee
MPOHTH 1O 3BOTIOLIHOHHOMY AYTH, YTOObI ZOCTHIHYTD CICAY10-
HLero Hanbonee Pa3BUTONO COCTOAHHA.

HyxHO 6110 HAiATH ToAxoasALLKE, CIIOCOOCTBYIOLLUE PAIBU-
TIIO (POPMBI, 3aPOABILIEBbIE TUIOABI KOTOPHIX AaX€E OTHOCHTEN b~
HO HU3KOTO KA4YECTBA 4EPE3 YCKOPEHHOE NBHXXEHHUE 110 TUKAOH -
II€ BITUTHIBAIOTCA PENYJILCHHOM BMECTE C WX TPAHCTIOPTHOM Cpe-
AOH, BOJNOW WIM BO3AYXOM, W 3aKpY4YMBAKOTCA HA BBLICOKOW
ckopocTy. B TO Xe caMoe BpeMa oiHroqiHaMuueckoe (TEpoBo-
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UMPYIOHICE PacaN) U KaTaAIUTHYECKOE {NPpOBOLIHPYIOLIEE POCT)
BTOpUYHbIC BMUAHUA TAKKE PAIBHBAIOTCS 3THM CIIOCOBOM, IPH
KOTOPOM Tipouecc (POpMUPOBAHUA M NPEOOPA30BaHUA MOXET
MPOU30MTH 32 CEKYHIABI M3-3a MAJAIOLLUErO AABNEHHA U NpHCca-
ChIBAIOWICH CWIbl, YBEIMYMBAIOIIECIACH B KBaApaT. 310 — TO,
KaK MOXHO CTPOUTH M3 «yp-TNepBO3TAHHBIX» NTEBUTATHBHBIE U
NONOAHUTENBHBIE CHUABE B MeTadu3vuyeckoH PopMe CUn CXa-
TUS U IPUCACLIBAHHUA MOUTH GecnaaTHO, HPYTUMU CJIOBAMH —
CO31aBaTh I'PAAUCHT DHCPIUH, KOTOPbLIH «yp-TIPDOMCXOAUT» HA
CAMOM fiehe OT TUHAMUYECKHUX 3IEMEHTOB B CKPLITOM COCTOM-
HHUU. FTO OTKPbIBACT NYTh [ NPAKTAYCCKH BHITOHOM L1 UC-
HOMb30BAHNA TPAHChOPMAaLIME ATOMA, HJIM, HHAYE FTOBOPA, s
NEPEPOXKACHUA MPEXKHECH MAaTepHH («CAAAKOI» MATEPUM) B OT-
pPULIATENBHO 3aPAKEHHBIC IHHATEHDBI, TyXOBHO OXWBASIONIHE 1
AKTUBU3NPYIOLLHE BHEPrUMN. JTO NMPEBPALUCHHE, KOTOPOE Je-
MOHCTPHPYETCS yXe Dosee YeM IBa ThICSAYENCTHS CBAICHHNKA-
MH IIPH COBEPLIEHHH CHMBOJMYECKOIO KPECTHOrO 3HAMEHUSA
Hag Yaweit I'paans — cosepuieHHoi AltieBUIHOM PopMoii (ca-
lyx). JIo HACTOSIIENO MOMEHTA HEAOCTABA/IO BCETO AMLLB MOAEAH
COBeplieHHOTO IH3aiiHa. Tenepb OHU JOCTYNHBI TEXHHKE M
TIPOCTO XIYT «COOOPOBaHHUA», AOCTATOYHO TOALKO IPHUBECTH UX
B ACHCTBME, YTOOL! OTKPHITh HOBYIO 3DY Pa3BUTUA i NOJOXHTD
KOHEl BCEM HatIuM OclaMm.

DKCII034A H HMILIO3MS € eCTECTBEHHOHAYIHOH

TOYKH 3pCHHSA
Buxrop IHaybeprep, Jlaktuu, Ascrpus, 16.01,1956,
xypHaia «Implosion», Ne 113, c. 63

ABNCHUA AKCNAHCHU — 3aAMET-
JIeHHBIE TNpOLEecCH B3pPbLIBA B
LapcTBe OCHOBHBIX CyOCTaH-
LUH, B KOTOPBLIX BHICBOOOXAC-
Hbl ACUCHTpAIM3YIOIIME (pac-
IIMPSIOIEMECI) PCAKTUBHbIC
appexThl HU3UIETO MOPAAKA.

Ilpoyecco umnancuu — medaen-
HBIE NPOKECCH CYUEHUA, KOMO-~
pPbie, K NPUMEPY, MOICHO Ucnonb-
306ams @ mMAK HA36I6ACMBIX
pedbpusxcupamopax, uau xps00u-
AHUKAX, — JORdCHY paccman -
pUGaMbCa KAk ecmecmeennbie
npoyeccel.
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IKCIUIO3HA — 3TO XHMMUe-
CKasl peaKuvs, TpOUCXOnsIas
¢ MAaKCHMaJ1bHO BBICOKOH CKO-
POCTBIC, B XOMIE KOTOPOMR TIpo-
HCXOAUT PE3KOE YBCIHYECHUE
JAABACHHMA U3-33 3HAYUTENLHO-
TO KOAHYECTBA rOpsaYMx Ta3os.
JKCIUTO3MOHHDIE  MPOLIECCHI
BCCTAZ COMPOBOXAAIOTCH pPas-
PYLICHKREM BHYTPSHHENR CTPYK-
Typhl. [ToaTOMYy MX BO3AEHCT-
BUe TYOUTEIBHO 171 XU3HW.

Mpuunna 3KCNNO3uM
CBA3BIBAHNE CUJLHO 3apAXKEH-
HbIM KUCNOPOAOM «<KHPHOH»
CYOCTAHLIMM, TO €CTb HACBILLIECH-
HBIX yTAeBoaopoaos. Kucnopoa
npu temneparype +40 °C cra-
HOBHTCA CBODOAHDLIM K BLICOKO~
AKTUBHDBIM, B TO BPEMST KaK Kap-
GOHbI HEAKTUBHLI IO ZABJICHU-
eM W BIUAHHEM BBICOKON TEM-

neparyphl.

INon neicTBUEM 3KCILUIO-
3UW BCErna NOSABISETCH BHX-
peBo¢ NBMXKEHUE (TYpOyicH-
LUMA), KOTOPOE 3aTeM NpPOBO-
LIMPYET YMEHBUICHUE CKOPO-
CTH Bpamaoumeiics cybcraH-
MM, TTO B CBOIO OUEPEIb TIPHU-
BOIOHT K KaBUTAllHOHHDBIM $IB-~
JIIeHHIM {(KOpPPO3us Kopabenb-
HBIX rpeOHBIX BUHTOB WM JIO~
nacTe TypbuH), 0COOEHHO
KOTjJa B YCTPOMCTBE WEHTPO-

Hmnnosus — mo Guoxumu-
yeckan peakuus, UOYuan ¢ pae-
HOMeEpHOL CcKopocmbio, é Xode
KOmopoi nod eausKuem HU3Kux
daeaenuit Oelicmeyowan cunaq
ygeauwueaemca Ha Keadpam
CKOPOCMU nomepu menia.

{Ipuwuna umniosuu — ere-
3QMHOE CER3INGANUE KuCAopeda,
KOMOpoilt CIManoGUMCca naccue-
HbIM NO Mepe YMEeHbUieHua men-
A0GOU INEPIUU U 8 MAKOM COCMO-
RRUY no2aowaemca Kapbonamu
(opzanuvecKumu  COeOUHeHuR-
MU), Komopote akmugnst npu
memnepamype +4 “C(+39,2 °F).
Odnako neolxodumo mexanude-
CKOe pacuienaente Kuciopooa oo
AMOMAPHO20 COCMOAHUA.

100 Odeiicmeuem umnrosuu
MOAEKYAN YROPAOOHUGAIOMCA 8
PAOUAIbHO-0CEGOM  Hanpasie-
Hull, maKum obpasom, eexmop
deiicmeun ecacwearowenl cCuibi
moxce Hanpaenen no ocu, OKoA0
ocu xce u Habawodaomcea Haubo-
A€ CYWECMEEHHbIC CHUNCCHUR
menaa u daenenus. baaeodaps
IMOMY GOBAEKAEMCA, KOHUEHM -
pupyemes u ceaszsieaemcst (Imy-
Ab2UPYemMCcs) Kucaopod, npoeo-
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OexXHO IBUXETCS BOJA K3 CTa-
ABLIETO CHEra Wi AeaHHKa. B
3THX CAy4adAxX IPOUCXOIAT 00-
parHbie peakllMd, KOTopbie,
KaK MHKPOCKOTIHYECKUE B3PHI-
BbI, OKa3bIBalOT pa3pylIuTe-
AbHbIe 3¢PdekThi. CKopocTh
B3PbIBOB MOXCT 6b[TL B TL}ECH-
4y pa3s Bblllle¢, YeM HOpPMaJib-
Had CKOPOCTb CrOpaHWM, YTO
00bBsCHsIET VYBeJIHYeHUe B
KBaIPaT CKOPOCTH POCTa TEM-
nepaTypbl. 1aKXe OHa BIHAET
M HA CHU1Y CONPOTHUBIICHHS.

Hupyiouuil ouamazremiusm. Imo —
MOYHAR  NPOMUBONOAONCHOCTL
CUAt amoMHO20 8030elicmaus,

-U3GECMHOU KaK Inexmpuvecm-

60. Ilod delicmaeuem umnaosuu
noaywaemcs  6e30emonayuon-
Huid 00pamuoscacusarwui 3¢-
dexm & obaracmu adpa, komo-
DO NPOGOYUPYEM IMYABCUBHNIE
NPpOUECCH, G UMEHHO CBA3GIGA-
HUE KUCAopooa, Komopuil cma-
Hogumces mem Oonee naccug-
HbIM, Yem OauMce K LeHmpy 6G-
porku. Pesyasmam — cocuma-
Hue neputhepuneckoll Maccwl,
bIRYCK mexywel cybemanyuu
3a npedeati 8OPOHKU, 803PACM-
Hue CKOpOCmU Camo3aKpy4uea-
fowezocsa geujecmea be3z yseau-
4erua ciiol mpenusi. Ckopocmo
GPAMERUA NPU SMOM YeeAuvl -
eaemcsa Ha Keadpam cKopocmu
NAoeRUs memMnepantypo.



4
HoBpie acnexTsl 31eKTpOMarHeTH3MA

MarHeTnsmM — 9JeKTPHIH3M
14 mioHs 1948 r., xypHaa «Implosion», Ne 123, ¢. 18—23

MarHeTnsm 1 JEKTPHIH3M — 310 ABE NPOTHBOIIONIOXHbBIE
Metadu3ndecKue POpMBI BHEPIHH, KOTOPHIE PETYJIMPYIOT ITpO-
HeCChl XHW3HH ¥ CMEPTH M KOTOPHIC NMPHUCYTCTBYIOT B KaXKIOH
TBEPAOH, XUAKO#, ra3000pa3Hoi Macce (MaTEpHUK) B A/UTOTPOIT-
HOM JJATCHTHOM IICPCXOAHOM COCTOAHHH. Onu OAMIAK0T PeIlia-
JOIHETO ABO/IOLMOHHOIO UMITY/IBCA, YTODB! TPAHCHOPMHPOBa-
THCA B OKUB/SIIOLIIME BHICOKOKAYECTBEHHbBIC SHEPIMH WIM HH3-
KOCOpPTHEBIC, perpeccupylomide. B nepsom cmyvyae poib
smeauaTopa (aam. mediator — MoCpeqHUK) HrPacT MarHeToIu-
TRUECKAS IHCCOLMALMS, BO BTOPOM — 3/IEKTPOJIMTHYECKasA.

MHEHYE O TOM, YTO MAarHeTH3M — IIACCHBHbLIN N He npen-
CTABNKIOIIMHA HUKAKOrQ HHTEPECA NMOOOYHBIA NMPOAYKT 2JICKT-
pPHLM3MA, IPEBATUPYET TOIBKO MOTOMY, YTO HUKTO [MOKA HE Oc-
BEJOMJICH O CYLICCTBOBAHUHM THTIA IBUXEHMS, KOTOPOE MPOBO-
HHUpYET GOPMHUPOBAHUE BHICOKOKAUECTBEHHBIX (DOPM HEPIHM.
Takxe mokKa 4To HUKTO HE OCBEIOMACH O CYIUECTBOBAHUM CBA-
3aHHBIX AHHAMHYECKHUX (POPM, € TIOMOLILI KOTOPBIX JTJATEHTHbIE
OumonSpHLIE JUHATEHEl ¥ UX TPAHCTNIOPTHASA Cpeaa MOTYT OHITL
YCKOPEeHbI ¢CTECTBEHHBIM 00pa3oM Tak, YTO B COOTBETCTBUHM C
ypaBHeHKHeM F=ma cwia, oTBeTCTBCHHASA 33 YBENHYCHHME BEILie-
CTBa ¥ KAYECTBEHHOE yayvlleHHe (0DfaropaxuBaHue), yBeau-
YHBACTCA, U C £¢ HOMOLUBIO O0Pa3yIOTCs OTHOCHTEILHO BHICOKO-
KA4€CTBEHHbIE (POPMB] 3HEPTHH.

Ir1a ocobas jopMma DBHXEHUN, HEU3BECTHAA NMOKA COBpE-
MEHHOI HayKe, MOXET HAMATHUYKUBATb TPEXIIONIOCHYIO Maccy
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BO3YXa MJIM BOOL! BILIOTH 10 MAKCUMyMa — a0 36% — daktu-
qeck OecrnarHo. YtoGnl 310 OCyHIECTBUTD, TPEOYeTCS 0COOBIM
00pa3oM CKOHCTPYHPOBAHHBIHA MPOPHNWPOBAHHBIA amitapar u3
COOTBETCTBYIOLIHX CIJIaBOB, KOTOpbiii OymeT COMCHCTBOBAThH
Pa3BUTHIO 3BOJIOLIMOHHO MPOrpeccHBHO# 3Heprud. Cuna ee
BO3pacTaeT NPONOPUHOHATBHO HEHTPOCTPEMHUTEIBHOM CKOPO-
CTH BpallcHHs. braroaapst 3ToMy OpOLECCY BO3MOXHO 3bek-
THBHO 1 0¢3 3aTpaT Npeonoaesars GUIMYCCKHHE BEC U TYHROCTD
YMOB. _

CrnenoBaTenibHO, MaTHETH3M — 3T0 (POPMA IEBUTH3MA, Kpea-
TUBHaA MeTadv3HyeCcKan NPOTHBONOJOXHOCTE SJIEKTPULIH3MY,
KOTODLIi ABIACTCS ACKOMNOO3UTHBHOH (ropMoit sHepruu. OHa
MPUBOAUT B ACHCTBUE TPABUTUIM, WM PUIHYCCKUI UTT MEHTA~
JBHLIA HEAYT (OMEPTBEHNE).

Crenyer cnenath NOACHEHHUA IO OTHOLIEHHIO K TIOCIEAYIO-
IIMM BBHICKA3BIBAHUAM: ¢ OOBEKTUBHOH TOUKH 3peHHA N10bas
MaTepHs — 3TO TPEXNOMOCHBIH NPOAYKT IBUXEHHUS, B KOTOPOIiA
HH3KOCODTHEIE KOHIEHTPaLL MY AUHATEHOB, TO €CTh BbICOKOCOD-
THhIE KBaJHMIeHbl B A0IBOJIOLIMOHHOM COCTOAHMH (3/ECh ITO
OTHOCUTCS K MOJCKYJIaM BUTAMKHOB), NPHCYTCTBYIOT B A1NOT-
POTIHBIX (MOAUMOpP(}OHOM: TBEPIOM, XHUAKOM M ra3o00pa3HoM)
COCTOSTHMSIX.

DTH KOHUEHTPAllM} HEOLIYTUMOH MaTepim — bakTepuoda-
rOBbIe TOPOTOBLIE KOH(POPMALUK (HU KOPITYCKYIAPHOH, HN Me-
Tachusnueckoil MpUPOabl), B KOTOPLIX BO B3BELICHHOM COCTOA-
HMM [IPUCYTCTBYIOT IPOTHBOACHCTBYIOILME 3IHEPTCTHYCCKUE
¢opMbl (0 HMX TOBOPHUNOCH BHaYae). OHM ¢ierka BUOpUPYIOT B
XHUIKUX M Fa3000pa3HbLIX Cpeiax, HaXonATCsa B KOIeOomeMca
COCTOAHHMM paBHOBECHs. CheayeT CKa3aTb, YTO OHU obnanaioT
CNHHIKOM OONBILIOW NEBHTALLMOHHOW CHIOH, A TOTO UTOOB
MPUTATHBATBCH, W CIHIIKOM OONbIIOR HU3KOKAYECTBECHHOM
Maccoif, YTOObl JIEBUTHPOBATL CaMOCTONITEIbHO. X BHYTpeH-

"HME TpoliecChl IBHUXCHHS MOAACPXUBAIOTCH OKPYXAIOWUMU
TEMTIEPATYPHBIMM pasnuuuaMH. [IpaBaa, TeMnepaTtypHbix rpa-
JUECHTOB HEAOCTATOUHO AT TOrQ, YTOOB! OMPEac/iuTh CYAbOY
3THX NOPOroBLIX CYOCTaHLUMM, TaK KaK OHU NOCTOAHHO KOJe0-
NMOTCA.
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Pemaloiee 3HauUeHHe 34ech UMeeT il primo movere. 31o Ta-
MHCTBCHHBIIA IBUXYIIIHU it UMITYJIbC, KOTOpBIH Jiconapno aa Buu-
M TIUETHO UCKAJI BCIO XMU3Hb, 430kl 3aCTaBHTh paboTats il primo
motor, OpraHuecKylo MalllMHy, Tak, UTO CTPEMSLLIAACS K [ep-
BO3JJAaHHOMY NMPHPOAHOMY JBIDKeHHIO KH3Hb MOTJIA TIPUHSTH
CBOH eCTECTBEHHBIN KypC.

BTOr0 MOXHO AOCTHYb NPH NOMOILIA PUTMHUECKOTO ABHTA-
TEALHOTO NPOLECCa — B3AUMOICHCTBHUS MEXITY KOMIIOHCHTAMH
(BcmoMorare/bHbIMU CU/IaMK) JABACHUA U BCACHIBAHHA, KOTO-
po€ AKTUBUPYETCS TaKUM cmocoboM, nogobHO TOMY, KakK 3TO
MPOHUCXOAUT B TIPHUPONHBIX MpoiieccaXx. Kerat, BcachBaHue,
KOoTOopoe HOpMUPYET JAIOLIMH CUIIBL UMITYALC, IPEBOCXOLHUT 110
CBOEMY BNHAHMIO DPOBOLUPYIOLLEE YTOMICHHE AABIEHUE.

B 3TOM cilydyae MarHeTH3M, JICBUTHPYIOHIAS, XHU3HEYTBEDX -
AA101Aas 1 OTHOCUTEABHO BHICOKOKAYESCTBEHHAA GopMa IHEp-
THH, NPOOUBACTCA W BBIXOIUT U3 AMHATEHHBIX KAICyil — BUTA-
MU HHBIX MOJIEKY/T.

CerofiHsi B THAPABAMYECKMX M AUHAMHYECKMX MAITHHAX
NPOAYIIMPYETCA OODATHLIM HMIYILC, HE3aBUCHMO OT TOTO,
TPAHCHOPTHLEC JIK 3TO CPEACTBa WM FCHEPATOPLI TEMIAa UAU
cBeta. TaM, roe A0MXHa Nnpeobaanarte CUia BCaCHIBAHUS, OHH
MO3BOAIOT IPEOONAAATH CHIIC AABACHHS, YTO OKA3bIBaeT Naryd-
HbLH 3P @EeKT Ha IBUXYLIYIOCS MACCy.

st TOro YToOHl IATh YUTATEINIO HEKOTOPOE MPEACTABACHUE O
HaieKuX MOCACACTBUAX 3ITOrO YXaCHOIO HEMOHHUMAaHHUA TNpo-
L{ECCOB IBUXCHHS, CIeAyeT PACCKa3aTh HEMHOTO O TOM, KAKWM
o6pa3oM MOryT OBITH JOOBITH Pa3iHYHbIC BHILI SHEPTHH.

DHepryus NOYTH B YHUCTEHLIEM CBOEM COCTOAHHHW MOXET
ObITH MONyYeHa, Koraa awobas aaHHad Macca (Bo3ayxa MU
BOJIbl) BPALIAETCS CO CKOPOCTHIO BILLIE CKOPOCTH 3BYKa. B pe-
3YJBTATE 3TOrO MPOLECCd HU3KOKAYECTBEHHBIE H BbICOKOKA-
YECTBEHHLIE POPMBI OTACAAIOTCA APYF OT APYra, H HOC/HAcAHHE
00NaropaxXuBalpTCA YEpPEe3 MarHETONUTHYECKHE ((OpMaTHB-
HBIE) UETHbIC peakKUMW. DTO NpPOBOUMPYET OOGpa30BaHHE B
CyBCTAHLIUN NPOTUBOACHCTBYIOIMX 3HEPTETHYECKHX GOPM,

i

310, NO-BHANMOMY, OTHOCUTCA K IHEPTETHUECKUM DOPMAM, KOTODHIC BO3-
BpaaoTcd K PH3MYSCKOMY COCTOSSHKIO B KOHTPACTE ¢ TEM, UTO Bbi3LiBacT obpa-
30BAHHE JHEpreTHuecKUX (POpM MeTahU3HYECKHX H3IMEPEHHEL.
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KOTOpBIE YBEAHIHWBAOTCS Onarogaps penpoayXTHBHOMY 3BO-
NOUHOHHOMY NOTECHIIUANY.

Bce cHUCTEMBI TEXHUYECKOTO, ZIMHAMUYECCKOTO ¥ TUAPARIU-
4ECKOIo JBMXEHHSA BBI3bIBAIOT JAUCCOLMAUUIO MO PAIRYCY OF
OCH TPEXNMONOCHBIX MACC BO3AyXa WIH BOALI, Orarogaps KoTo-
pOH 3HaYeHWEe HOABACHHs, TCHEPHUPYIOLIEES HU3KOCOPTHHIE
thopmbi TEMJIa, BO3BOONTCS B KBAAPAT LEHTPOOEKHOW CKOPOCTH
BpallleHHs1. Pe3yabTaT — SJIEKTPOAKNTHYECCKHE ANCCOLMATHBHBIE
MPOLECCH], B TO BpEMS KaK KUCIOPOA CTAHOBUTCH CBOOOIHBIM,
YHHUTIOJISPHBIM M BLICOKOAKTHBHBIM W NOTpebasieT 1 yCBanBaeT
KapOOHbl («CAAAKYI0» MATepHI0), KOTOPHIE CTAHOBATCH TaC-
CHUBHBIMH TIO/ BJIMAHUEM TEILIA.

ADCONIOTHO ITPOTUBONOAOXHBIN ITPOIECC IIPOKCXOANT TOT-
Ja, Koraa mpeoGnajaeT WiIK AOMHHMPYET NPHCACHIBAIOILUIA
KOMTIOHEHT. TTpocTo BcachiBaHHE, KOTOPOE NPOAYLMPYET BBICO-
KOKAYECTBCHHOE OXJAKACHUE, YBEIUYMBACTCH IMPONOPLIMOHA-
JILHO CKOPOCTH BpallleHWe. 3ToT obaropaxusaouini 3¢gpoekt
MOXET ObITh CO3/[AH TOJBLKO TOIA, KOTIA TPEXITOIIOCHAst Macca
BPAiliACTCA NO HANPaBJCHUIO OT PAAUYCa K LUEHTPY Ha BbICOKOH
CKOPOCTH BOKPYT CODCTBEHHO# OCH.

I1a ONOTEXHHYECKAd CUCTEMA YCKOPEHHUS MACC NPOXU3BOANT
BOCXOAS LIHMA MArHUTHBIM HOTOK, 9bs1 TeBUTATUBHAA U GopMa-
THBHAY CHJIA BO3PAaCTACT HA KBAAPAT PaavasHO-0CEBOH Bpala-
TeJIbHOU CKOPOCTH (CM. puc. 14) B CKOHCTPYHMPOBAHHbBIX ECTECT-
BCHHLIM O0pa30M MallMHax M3 0CcOOBLIX CTUUTABOB U OTIpEIeneH-
HO# popMbl. Takoi cnocod noka HUKOMY HE H3BECTEH M HUKEM
He ucnoassyetcs. [loBclony rocrioICTBYET NPUMWTHBHEBIN ypo-
BEHb 3HAHHMA H HW3KOKAYECTBEHHLIC TEXHONOINM,

TMoTomy ang HaC He AOMXHO APEACTABIATS HHTEPECa MHE-
HUC MoBoro, NycTh JaXe CAMOro YBaXacMoro 3KCnepra, no-
CKOALKY HWKTO 3 HUX HE 3HAET O CYILECTBOBAHUH NPUPOIAHLIX
NPOLECCOB Pa3BUTHSA, 4 BCPUT (POPMYITHPOBKAM TBEPABIX HE-
OKOJeOWMBIX 3aKOHOB, XOTOPLIX HUKOT/A HE CYLICCTBOBANO B
TIPUPOLE.

3eCh HET HAKAKOTO 3aK0Ha O COXPaHEHHN HEPIrUM, HUKa-
KHMX TEPMOJIHHAMUYECKHX WIH UHBIX YPAaBHEHHWH, U TIOTOMY HET
HWKAKOTo 3aKOHA O HEIPeoAoJanMOi rpaBuTaudu. Bee, 4ro He-
00X0AUMO, — 3TO TONBKO YCKOPUTbH MAcCCy OOBIYHOTO BO3AyXa
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WIH BOAM TaK, YTOOBI T¢HEPUPOBATh BOCXOAAIIMI MArHMTHHIM
noToK. OH 06/12/1aeT CUIIOH, KOTOpas MMEET KOIOCCANBHOE 3HA-
YEHHE B NTPUPOIE, TAK KaK NORACPXKHBAET BECh 3¢MHOM LIap B
COCTOAHMU Koaehmwwerocs pasHosecwsi. Ero nukiowgans-
HO-CIIHPANbAOE BpaillcHHE BhI3BAHO M CO3AAHO W TTIOANEPXVBA-
€TCA BOCXONSIIUM POTALIMOHHbLIM 3aTATMBAIOIINM JEBUTATUB-
HBIM TedeHueM. [locpeacTBOM MarHeTONUTHYECKUX AUCCOLIMA-
TUBHBIX  MNPOLECCOB  3T0  ABHXEHWE  yp-TIpOAYUUPYET
OXHMBIAAIOLLYIO, MEPBO3NAHHO ABHXYINYIOCA, (hopMoolpasyio-
YO SHEPTHIO U3 OTMEPILESH TUIOAOPOAHON MAaTepHU — JHEp-
THIO, KOTOpas HNPOBOLMUPYET TAUHCTBEHHbIC, HeU3BEIAHHLIE
NMPOLECCHl NPON3PACTAHHS W PA3BUTHS H KAYECTBEHHOTO YAy4-
weHust (obmaropaxusanus). dpyrumu ciioBaMH, OHA OTBETCT-
BEHHA 3a €CTCCTBEHHOC CaMOOOHOBJCHHE M INEpEpPOXAEHUE U
Pa3BUTHE BCETO, YTO JICTACT U NOA33ET NO 3eMie.

Ceityac 31a OpPMaTUBHAs, NEBUTATUBHAS, MPEYMHOXAIO-
mag ¥ obaropaxuBaloias Cifia He TONBKO MOIABASeTCs, HO U
yepes o6patHyio GopMy YCKOpeHUA Mace TpaHChOPMKUPYETCH B
AEKOMITO3UTHBHYIO QOPMY 2HEPIUHM, KOTOpas Pa3pyLuaeT Bo-
JIOLMOHHO 3peiyl0 ChIpbeBYIY MaTepuio. Ilpocto notoMy, 4To
BO3IyX, BO4Y 3aCTaBIAIOT IBUFATHCS OT LIEHTPA, a He OT paanyca
K HEHTPY, — BCE AYMAIOT, YTO OCTAHKU 3¢ MHOH POpPMBI pacnaga-
JOTCA B MbLIb H IIPAX U HUKAK HE TPAHCQOPMHUPYIOTCS. TakK, HU-
KTO He oOpaTH1 BHUMAHHUA Ha TO, 4TO QPopMaTHBHBIE CYOCTAH-
K 66T 6E3AYMHO Pa3PYUICHBI WIH COXXEHbI 1Sl POU3BOJ-
CTBa HU3KOKAYECTBCHHBIX 3HEPTUIA, TEMNIEPATYD, CBETA. TBOpPS
3T0, MOAU OYKBATLHO TPYASTCA B TOTE ML, OOpeKas ceba Ha
CMEPTh.

[TocnencTsusa OyAyT CTONB YXKACAIOIINMH, YTQ eAXHCTBEH-
'HOE, YTO €1Me MOXHO CACNATh U3BECTHBIM, — ITO OTKPHIThH A
cebd UCTHHY, KOTOPYIO, KaK BOCINES NMOJT, TAK XHTPO 3aMaCKH-
pPOBATH, UTO €€ COBCEM HE NPOCTO NOHATH ITPOCTHIM MIoASM. Te,
KTO HAWBHO BHHUMACT YYCHBHIM, NMPOAO/KAET IIPEORBATh B 3a-
omyxaennu. [loTepsas cnoceBHOCTL pacCyXIaTh CARMOCTONATE b
HO, OHW He YYBCTBYIOT, YTO C KAXIbIM JHEM TEPAIOT CBOM XJ1€O,
HAYT 110 JIOPOI€ HaBCTpEYuy HUILNETE, Hecd ¢ coDoit NCeBrO3Ha-
HHSA, NONYYEHHLIC Ha YHUBEPCUTETCKUX CKaMbaX. OHM CTaHO~
BSITCSI XeprBaMu cnaboymus. Tpebyercas MHOTO BPEMCHM, YTO-
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Kawuernle cnopa: Kniouesnie cropa:

J1]‘:.-3 l::ézen uem ObuennHeHHE
Pagcennaﬁue rlcmpeﬁ e
HTErpaitHa
Emy;::::n BaaumoaeicTeun
Konsepreruma
HEHRE
glw()ﬂmmc HHA DopMHPORAHHE
bl YMeHBIIEHHE TPEHASA

.. e =g em T

Puc. 14. CpasHuTeabHbIH AHANH3 ABHKEHHSA OT UCHTPA

(M3HYTPH — HAPYXKY) H
PaaHATbHO-0CEBOTO (CHAPYXKH -~ BHYTPb) ABHIKeHNA

OBl BO3BPATUTH ¢€0€ BHYTPEHHIOK HHTYHUIIMIO H BO3BPATHTBCS B
JOHO MaTepu-TIpupoast.

BriBOI 13 BCero 3TOro CAeayoulnii: Mbl A0JKHBI HAYYHUTHCS
3aBOAMTH YP-CHAbL, KK YACHl, — I10 4aCOBO# CTPENAKE OT OCH.
OIHaKO Yp-CWIbI, KOTOpHE YIPABASIOT eCTECTBECHHBIMYU NpPO-
LEeCCaMu, J0JXKHBI ObITh AOBEACHBL 0O PATUAIbHO-OCEBOrO ABH-
XEHHSA, TOJIbKO TaK BO3MOXHO 3aCTABHTH MPEBATUPOBATL CUJIbI
BCACHIBAHUS, POXARIOUINE JECBUTUM — BOCXOLSALIEE TCHYCHHE

MAarHeTUu3Ma.
B peanvrocTH 32 nocaenHue 2000 s1eT MPOUCXOTWIU COBCEM

TIPOTHBOTIONOXKHBIE TIpOLECCHl. TONBKO JMIUL KAaTOAMYecKast
LIEPKOBb, ITYCTb JAXe MOCPEACTBOM CHMBOJIOB, ONpefenia U
COXpaHWIa ECTECTBEHHYIO (OpMY TPaHCHOPMALIMH MATEPUH B
MeTabU3HYecKyIo GopMy. A Bo Beex cepax IKOHOMIIECKON M
TEXHMYECKOHN CBETCKOH HAYKH NpenofaioT ¥ 00y4yaloT NpoTHB0-
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MON0XHOMY. BMecTO 061aropaXuBaloniero yxa poxaacrcs ue-
MOH B BHAE NPENATCTBYIOMETO Pa3BUTHIO MEKTPHIUK3MA. 3TO
MIPONCXOANT TAK HHTEHCHBHO, YTO JAXe IIaHeTa, MPOSYUUDYIO-
LUAS M3arHETH3M 4€Pe3 UMKIOUIATBHOE CITUpa/IbHOE IBHKEHHE,
He cnocobGHa HeUTpaNnK30BaTh BCEBO3PACTAIOLIEEe BIMAHUE pa3-
PYHUIHUTEBEBIX 3HEPTHH, KOTOPHIC NMPOH3BOAAT MULIMOHBI NIO-
JeH, MOKOJICHUE 3a MOKOJEHUCM.

3HauuT, B OYIyINEM HAM TPEACTOWT MCIILITaTb MHOXECTBO
NIPUPOAHBIX KaTacTpod. Hekoropsle KaTaknu3Mbl Mbl HAOmodaeM
H ceituac. CoBceM NO ApyTOil NPUYUHE NPOU3QLULIA KaracTpoda ¢
ATNAHTHIOH — €€ XUTeNH, HapobopoT, B OTIMYHE OT Hac, UCIIO/b-
308211 (HOPMATHBHBIC U JICBUTATUBHBIE HEPIHH, HO HE CYMETH
WMH ynpasisTs. B pesyibrate uenbiit MaTepuk 6bU1 Pa3pyllieH U
CHECEH MeTa(PM3HUECKUME NIPHCACHIBAIOLIMMY CHIAMH.

Her HHKakux TEIUIOBEIX WM KMHETUYECKHX 0a/1aHCOB, a
€CTb PEAKTUBHAA UHTCHCHMUKALIUS NPOBOUMPYIOILUX PA3BUTHE
WIH yOHBaIOLIMX pa3BUTHE SHEPTHil; 110 Mepe Toro Kak 6yaer
TIPOIONKATHCS TPONUIBOACTBO HAUZKOCOPTHHIX HOPM, MBI OyaeM
MATH K COLRAABHOMY, 3KOHOMHYECKOMY, MOPAJIbHOMY, KYJb-
TYPHOMY KDH3HUCY.

B cBs1341 C 3THM MBI JJO/KHbBI H3BJICUb YPOK U3 00EHX KpaiiHO-
cTeit ¥ coanaHcHpoBaTh 00¢ (POPMbI ABHXEHHUS K YCKOPEHHUS Ta-
KMM 00pa3om, 4ToObl B COOTBETCTBHU € XOPOLUO U3BECTHLIM
ypasHeHeM F=ma nHrepecyiomasn nac cuna F B dopme npeu-
MYUICCTBEHHO MArHMTHBIX HOHOB MOCTOSHHO 06naaana nocra-
TOUHBIM KOJIHYECTBOM JIEBHTATHBHOTO DOTaTcTBa, Obecneymsa-
IOIETO eCTECTBEHHBIH POCT M KAYSCTBEHHOE YIIYYIUCHUE, HO B
TO XK€ BpEMH ACCTBOBA/1a YMEPEHHO, Jabb! He CIIPOBOLMPOBATD
HEIOIMYCTHMBIA POCT NOMYJISLMH.

Marserizam = QyHKIMA JEBUTH3MA =
(yHKIHA rpaBATH3MA

Hionb 1948 r., apxupnl Laybeprepa

MarHeTH3M 1 INEKTPHITH3M IRIFIOTCS QYHKUWAMH BBYX Me-
TaUINICCKUX SHEPIETHYECCKUX BCAMYHH — JESBUTH3MA H pa-
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BATU3MA, KOTODLIC YIIPABIAIOT ITPOLIECCAMH POXIACHHS U CMEP-
TH BCETO CYLLIETO Ha 3eMJIE.

OTU MPOTHBOACHCTBYIOLKE CMAB MOXHO OOHAPYXMTL in
statu nascendi B 110601 TBepAO#, XHIKOH H ra3oodpa3Hoi cpe-
ne. Taxke OHH HaXOAATCS B TIEPEXOSHOM COCTOSSHHH HAWUBBIC-
HIEre YpOBHA B BUTAMMHHBIX MOJICKY)IaX BO3AyXa H BOIbI, B
OXUIAHUK BBICBOGOXAAOILCTO ABHXYIIEr0 UMIIY/IbCA, 4TOOLI
TpaHCPOPMUPOBATHCS B XHU3HEYTBEPXAAKOIINE MATHUTHBIE WIH
B INPCHUMYILIECCTBEHHBIC KU3HEOTPHLAIOLUHKE 3IECKTPHIECKNE
SHEProCcONEpXKaIUUEe KOHUEHTpaThl (MOHBI). CHABbI, KOTOpPHIC
YYacTBYIOT B 3THX TIPOLIECCAX, HAXOMATCA B COOTHOIIEHHM 96:4.
Jomunuporate MoXeT aubo GopMHMpYIOLIAs CO3HAATCIbHAS
cHia, JHd0 ¢ paspyulaiowmii onnoHeHt. Jlobas TpeThs cua,
KOTODAas TOXE YYaCTBYET B Ipoliecce H HAXOAUTCH B KOHUEHTpa-
UMM MeHee 4%, co3laeT CONPOTHBNCHHE, HEOOXOAUMOE IUTA
BCEX TUNOB JiBXeHHA. Bee npenonpeaensnercs 4eACTBUEM Mar-
HETOJNIMTHYECKUX U TCKTPOTUTUYCCKHUX TIPOLIECCOB AHCCOIHA-
uun. O6a 3HePTeTHYECKUX MPOoLiecca OAHHAKOBE] 110 CHJE BAUA-
HHS, HO PARTHYHBI IO XaPAKTEPY.

ZlOAT0 rocioACTBOBANIO MHEHHE O TOM, YTO MarHeTH3M siBJIA-
eTcs CKPBITHIM H 00Mee uAu MEeHee Oe3IeCTBYIOUM 10GoY-
HBIM 3¢dekToM nexTpraecKkoro noroka. flotomy, uto OBUIO
HCU3BECTHO O CYIIECTBOBAHHH BbICOKOKAYECTBEHHON (POpMSI
IHCPIUH, CNOCOOCTBYIOILUEH COTBOpPeHHM10. Takke Hew3BedaH-
HOH sirnsieTca popmMa, B KOTOPOH 3T0 ABUXEHUEC AeiCTRYeT, —
TaK HA3BIBAEMBIH «HOPMAaJILHEIH NPOQWIb». '

0 HACTOSINETO MOMEHTA MB! 3HAJIM TOJILKO O TOM, KaK HC-
MOML30BATh AECKTPUIESCKU I TOTOK LTS MPOH3BOICTBA HU3KOKA-
YeCTBCHHOM CIWibl, TEMIIEpaTypbi (TeTia) ¥ ¢BeTa. MartdeTusmMm,
noxanyi, caMas LIeHHasA 1 HeobGxoauMast GOpMATHBHAS CHIIA,
ObUIa OTHECEHA K KJIaCCY BCIIOMOFATENIBHBIX, NOJAHBIX J1MiUb IS
TOTO, YTOOBI 0BECNEYHBATH CONPOTHBIEHE. JIerko noHuTE, 910
3TO 3HAYEHHNE CONPOTURNCHMSA ABKEHHNIO BO3PACTAET HA KBAJ-
pPaT Ha4YaJbHOM BPAHIATCALHON CKOPOCTH, KOTOPasA H NPOU3BO-
IUT ero. JT0 BAKAECT HA Pa3BUTHE META(PH3IHUYECKHX NOTOKOB,
KOTOPBIM 151 YCKODEHHS TPEBYETCA OMHOBPEMEHHOE U TIPOIOp-
UMOHAIBHOE BO3PACTaHyie COIPOTUBICHMS. J10TOMY «KOPOHO-
BaHHbBI}» 3aKOH (3aKOH O COXpaHEHHUH SHEPTHH) ABIALTCS OLIH-
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GOUYHBIM, IIOCKOABKY TIPEANOIOXUTETLHO Oe3eCTBEHHOE Mar-
HMTHOE CONPOTUBIEHUE MOXET OBITh TPAaHCHOPMHMPOBAHO B
MATHUTHBIH MOTOK OeUCTBEHHOM CHIbl ¥, HA00OPOT, NAaryYOHbLH
ANEKTPULIHIM MOXET APCBPATUTHCSA B PAHEE OMUCAHHYIO BCHOMO-
rareiabRyIo CHAYy (conpoTuBneHue). Pemynbcarop (puc. 24—26) u
penyiscuH {puc. 30—33) — cpeacTea, KOTOpbIE MOTYT NOMOYb 40~
CTUYL ITOIO.

PanuamsHo-oceBoe ABHXKeHHe H ocodas hopMa MAILMHbI B-
NIAOTCA pelIaloIMMU (paKTopaMy B IPON3BOACTBE MATHUTHOTO
rnotoxa. Ilpy coueTaHHH 3TUX IBYX (PAKTOPOB MOXHO Pa3AcIHThL
TPEXTTOMIOCHYIO MACCY, Pa3TOHAS €€ O NMPOACbHONH OCH TAKUM
00pa30M, YTO B COOTBETCTBUH C ypaBHeHWeM F=ma nonyuaercs
KaueCTBEHHBIH KOHLIEHTpAT, A0 96% CoCTOALMEA M3 MarHyT-
HO-3apsiXeHHBIX HOHOB. C IMTOMOIUBIO 3TOr0 KOHLIEHTPAaTa MOX-
HO [POMU3BOAMTb JHEPIHID B COOTBETCTBHMH C YPABHECHHEM
E=mc’, ona Byaer crnocobcTBoBaTh MPOLECCaM OPraHHYECKONo
CHHTE3a,

B 3toM nponecce Takke UMeeT 60bIOE 3HAYCHHE COMPO-
THWIEHHE B3JEKTPUUCCKOTO TOMA, KOTOPOE OTBETCTBCHHO 32
KOHICHCALIMIO BLHICOKAYECTBECHHOR MaTepUM, HEOOXOMUMOM LTS
PU3HIECKOTO 060COOKCHUS U HIOMALMHY KaXAOH dHEPreTye-
ckoii Gopmil B Ipolecce cHHTe3a, Hanbosee BaXxXHBIM acnek-
TOM MPOUECCa MarHETONUTHYECKOM (GOPMATHBHOM ) AUCCONIMNA-
LMH ABBIETCA TO, YTO HE PA3BUBACTCA HUKAKUX HU3KOCOPTHBIX
(hOpM TeI1a B IPOLIECCE PECTPYKTYPH3ALIMM, HATIPOTHB, TIPOH3-
BOASTCA MPOXJIaRHbIe (OCBEXKAIOIME) TEMITEPATYPHBIE GOPMAI.

Hcnonab30BaHUE 3TONO NPOLECCa MOTIO Obl TIPUHECTH O0B-
LIYIO TIOAB3Y 2KOHOMMKE ¥ ITPOMBILILIEHHOCTH, MAFTHETOJIUTH-
YECKYIO AUCCOLIMALIMIO CNEAYET HENPEMEHHO HCTIOIb30BATS AN
reHepanyy Hepru. ECTeCTBEHHDBIHA [Ipouece pacnana — oHH
M3 TEX, B KOTOPBIX Pa3Taraiouiasca MaTepus OXJNaXIAETCA TEM
ObICTpee, YEM CUNBHEE YCKOPEHHE 10 MPQAONBHON OCH, BbI3bI-
BaOIEe BO3pacTaHUE YACTOTH PUTMUYECCKONO ANCCOLHATHBHO-
1O ABMKEHUA (BO3pACTaH e YACTOTHI CBA3AHO C XOPOLLO H3BECT-
HbIM B3DPbIBHBIM (3KCIUI03UBHBIM) dhdeKTom).

$1 MOry C YBEPCHHOCTLBIO CKa3aTh Clenyloee.

Hu oauH 13 cCOBpeMEHHBIX ASATENEH HAYKH He MOXET 00b-
SACHWUTD WK ITOHATH KBUHTICCEHUNIO NpHpoAbl ABruxeHus. C
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C€CTCCTBCRHO-HAYYHOHR TOYKH 3peH NS JIBHXEHNE TOJIXHO pac-
CMATPHUBATLECH KAK NIEPHOAUYCCKHN METAOOITHYECCKHIA TIpOLECT
MEXAY OXJaXJAIMM (OCBEXAIIMM) BCaCHIBAHUEM U HCTO-
LIAKIHM (NapaJU3y0iliM) TaBACHUEM, OPYTUMH CJIOBAMH,
MEXOY NPOTHBOMOAOXKHMMY ABICHUAMHK. B 3aBucuMocTs or
TOrO, KakKo#l KOMIIOHEHT fpeobnanaer, Ha 3emMiie pOXAAeTCH
Paspylualonag Wik KpEaTUBHAA CWa, KOoTopas byaet neHCTBO-
BaTb COQTBCTCTBEHHO BEOJb MPOROABHOM HAM MOMEPEUHOU
OCH.

B ecTecTReHHOM (DOPMHPYIOIIEM HATIpaBREHHM YCKOPEHHS,
KOTOPOE HOMKHO ObITh HANMPAaBNEHO BIOIb IPOACIBHOM OCH
(LLEHTPOCTPEMHUTENBHO), TAK HA3bIBAEMBIH 3JICKTPUIIN3M CTAHO-
BUTCA HEOOXODMMBIM abCOJLIOTHO JUIA BCEX BHAOB JABUXCHHA
NpOoTUBOLCHCTBHEM. M MO Mepe TOro Kak BO3pacTaeT CKOPoCTh,
COPA3MEPHO YBEIHUMYMBACTCH 3TO TIPOTHBOISHCTBHE, YTODH!
0becTeynTh TTOJIE COTIPOTHBIICHNS M YCKOPSTIOWEHCH Mare-
pru. PakTHyeckasa noreps GOpMATUBHON IHEPrUM B CBA3M C
TUM COCTaBAsET 00 4%, TO ecTh ocTaBMIHeCS 96% BHICBOOOX A~
I0TCS A BCACHIBAIOT paboTaloMMi MEXAHH3M H YaCThb CPEIBI, KO-
TOpast €ro oKpyxkaer. MHade rosopsi, HauKHAIOT paGoTaTh CHABI
NPHTATHBAHUA M TIPHUCACHIBAHHUA, 3aCTABIAIONIMC MCXaHU3M
MOAHWMATLCS BBEPX.

B ciyyae, xorga yCKOpeHHE IIPOUCXOMUT B HEECTECTBEHHOM,
LNEICHEPATUBHOM HANpaBAeHHU (MO MOflepedyHOH OCH, TO eCTb
UEHTPOOESXKHO), B PONH TIPOTUBOLEHCTBHA BBICTYNACT NEBU-
TH3M. [0 cpaBHEHHIO C 3ACKTPUUKIMOM, 31€Ch OH 0becneynBa-
€T TUraHTCKOE CONPOTHBACHUE QOPMUPYIOLLEN CHIIC, BETUYHHA
€0 BO3PACTAET 110 MEPe YCKOPEHHMA HUCXOAALLETO ITOTOKA 3J1eK-
TpULK3Ma (TPaBHTH3MA). 34€Ch CYTb TPOHCXOXACHHA HEBEPHO-
ro MPSACTABICHWS, UTO BO BCEX BUIAX ABHXKCHUS COMPOTHBIIE-
HHE BO3PACTaCT Ha KBaapaT HayaibHOMW cKkopocTh. Ha caMom
ZENE 2TO NPOUCXOHUT NMLIb TOrAa, KOrAa Maccy 3acTaBHioT
IBHFATLCS TEXHAYECKH , THEPABIMYECKH WIK AMHAMMYECKH , TO
eCTb NO HAMIPARICHHIO OT OCH K KpasM panHyca (IeHTpoOe XHO),
a 3HAYMUT, HeecTeCTBEHHO. EciM 1100y10 1aHHY1I0 Maccy 3acTa-

' 06 a1ux TcpMiHax Bukrop [MlaySeprep rosopun B ApCHCOPEKMTEABHOM
TOHE, NOTOMY KAaK CHWTAN 3TH PailifuiHLE HAYYHbie AHCIUTUTMHE JANTEKUMA Y
YYKINMH TIPRPOIRBIX IPOLCTCOB,
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BUTh ABUraThbCsi LIEHTPOCTPEMUTENbHO, TO BOCXOASILLIAM Mar-
HHMTHBIH NTOTOK, JEBUTH3M, BO3PACTaer 3a CUET Ae3HHTETPaTUB-
HOIO (AECTPYKTHBHOI'0) 3AEKTPHHU3MA (TPABUTH3MA), U TAKUM
00pa3oM MOTOK €CTCCTBEHHBIX GOPMATUBHBIX W NEBHTATUBHBIX
CHJT HHTEHCHDHIHPYETCA TIPONOPLUHOHANIBHO HAMAIbHO! (pa-
JAHANLHO~OCEBOM) BpamaTe/ibHoH ckopocty. C NOMOLLBIO 3TOro
TUNA ABHXEHHUS, KOTOPOE, KOHEUHO, BOZMOXHO MOAYIHTE TONb-
KO NPH NOMOILLM MalixH 0co00# (hopMbl U KOHPUIYPALMH, KO-
apPULUUEHT MOJE3HOr0 ACKCTBHA B npoliecce paboThl MOXET
focTUrath 96%. Tepsiercs Tonbko 4% MCXOIHON SHEPTHH B NPO-
Lecce CO3IaHHA CONMPOTHBACHYSE IBHXKECHUIQ, KAK TOTO Tpebyer
npupoaa.

Henb3st mocnoputs © TeM, UTO COBPEMEHHAsA HayKa, KOTopad
OCHOBAHA HA CAMINKOM NMPHUMHATHBHOM 3HAHUU, U3BJIEKIA HCK-
JIOYUTENALHYIO NOAb3Y U3 UHTCHCHOMHUKAPYIOIINX JaBACHAE, Ka-
TIEYAIUX Pa3BUTUC BHAOB ABMXEHMH ¥ JECIIOTHYECKUX (ODM,
HUKOUM 00pa30M He OTHOCIILMXCA K TPUPOAHBIM. OHA NOAHO-
CThiO NIpeHebperia (hOpMAaTUBHBIMH KOMIOHEHTAMM CHJIBI [IPH-
CACBIBAHMS, KOTOPbIC ACHUCTBYIOT OXMUBIAWOMIHM (OXTTAXIRI0-
utumM) nyreM. Hayka coznana faxe cBepxaereHepaTUBHLIE U pas-
PYWMHTENbHBIC CyJibl B YIEpO peakTUBHBIM opmupyrowmm. U
YeM CTPEMHTETbHEC Mbl PA3BMBACM CErOAHSIIIHHE TCXHOIOTHH,
TeM OBICTpEe MBI ABHXEMCS 10 HAMPABICHHIO K [1OOANEHOMY
Kpu3ucy. TakuM Xe o0pa3oM HCTOILAETCA CHIA MOYBLI, BEb
TIPUPOLHBIE CHIbl BHIPOXAAKTCA M3-33 HLIHCHIHHX cnocob0B
paboThl, ABUXCHHA, YCKOPEHHA.

YTtoOb! BHIUTH HAKOHEL U3 3aMKHYTOLO Kpyra, mpeouoieTs
CTEHY HEMOHHMAHHS, CleayeT Kak MOXHO noapodHee o0bsc-
HHUTb KOHIIENLMIO «Macc». [loa cioBoM «Macca» noapasymeBa-
€TCA MPOAYKT TPEXTIOMIOCHOTO ABUXECHHM. JTO TO, YTO NOJNYHUN-
JIOCHh B PE3YIIBTATE 3arYCTEBAHUS 3MIEMEHTAPHBIX YaCTHLI, KOTO-
poe NPOBOLMPYET ABHXYILAS CHIA, NATCHTHAs! B HEATpATbHOM
TPaHCIOPTHOM Cpelle U ASHCTBYIOWAs NPH CHPEACTICHHBIX 00-
CTOATENLCTBAX KAK COMPOTHRIEHHE BO3MOXHOMY BHYTPEHHEMY
JABWXCHMIO (BADpaLn).

BaaumoaeicTBHE — TO €CTh BHYTPEHHEE ABUXCHUE — BO3-
MOXHO TONbKO IPU HATMYKMK KAK Obl «IpeMJOLIETO» BHYTPEH-
HEero conpoTuBaeHuA. Ero cMna nponopurMoHanbHa CKOPOCTH

122



B3aMMOICHCTBHH. Byap Bce yCTpOSHO NMO-APYroOMy, TO PaCUIM-
PEHHBIH MPOAYKT B3aHMOAEHCTBHSA He cMOT Obi KOHIIEHTPHPO-
BATECH W YIIOPATOYMBATLCSH B ATOMHYIO CTPYKTYDY (pElLeTKy).

Tenepb KpaTKo pasbICHUM CYTh BHYTPEHHUX B3aHMOACHCT-
BHIA: €CITH TPEXNOTIOCHAs Macca (OMTOXUTE/TBHAA, OTPUIATCIT b
Hasl U HEHTPAJIbLHAs), ABHIAIOUIAACA B OCCBO-PaAHANBHOM Ha-
NIPAaBACHUH, PACILCTINIAETCA YCHAINBAIOWIMMH JABJIEHHE U, COOT-
BETCTBEHHO, TEMIIEpaTypy AWHAMHUYECKMMHA BAWSIHUAMH, TO
BLICBOGOXAACTCA ONACHBIM AJA PA3BHTHSI KMCIOPOA, YHHNO-
JIAPHBIA U HACTOJAbKO AKTHBHbBIM, YTO CBA3LIBACT W YCBAWBAcT
TUTOAOPOAHYIO MATEPHUIO, KOTOPAA B DE3Y/bTATE CTAHOBUTCS
naccuBHOIt n Oe3ueiticTBennoil. «Craakag» MaTtepus 30ech —
3TO HEOBX0AMMAA KpeaTUBHAA NIOAOpoaHas cybcranuua. Ko-
HEUHBH TPOLYKT 3THX AMCCOIMATHBHBIX TIPOLIECCOB — JNMEKT-
PHYCCKH CYNIEP3APSXKEHHEIC WOHBI, YbA HAYAIbHAA ACKOMIIO3M-
TMBHAS CIWIA MOXET OLITh AKTHBH3UPOBAHA Ha 96% yepe3 LeHT-
POBEXHYIO CKOPOCTb.

C apyroit cTOpOHbBI, €CTH CTPYKTYPA TPEXNOAIOCHOI Macchl
paclLUengercs noj BO3ACHCTBHEM YMEHBINAIOMIAX TEMIIEPATYPY
BIUSIHWA, TO MCTUHHAS KpeaTHBHAn («Claakasi») cyOcTaHUMsA
Oyner noasepraThes 0XNaXxXacHHUI0. B 3TOM cayyae ce popMaTis-
Hasl TCBUTATUBHAA CYILHOCTH BHICBOOOXHUTCH, CTAHET YHHUIO-
JAPHOW U HACTONBKO BBICOKOAKTHBHOM, YTO CBSDKET, YIIOTPEOHT
¥ YCBOMUT BECH KHCIIOPOI, KOTOPbIH NOX 3THM «MHBIM» JIWHAMU -
YECKMM BIMAHWEM CTAHET TACCHBHBIM. KOHEYHBIA NPOAyKT
MAarHeTOJMTHYECKOM AUCCOLIHALKH ~~ IPEUMYILUECTBEHHO Mar-
HUTHO-33apsSKEHHbBIE HOHBI, YbSl MEPBO3TAHHAN (hOPMAaTHBHASA H
JIECBUTATHBHAN CHJIA, KOTOpas, KaKk MHOTOC B PHUPOAE, BOCNIPH-
HUMaeTcst Kak nobouyHblii >¢dexr, MHTCHCUDULUPYETCA Ha
96%. HachluieHHBIE NEBUTATHBHOW CHNOH MOHBI 3aCACHIBAIOT
XYAUIYIO TIO KaYeCTBY MaTepHio. OIHOBPEMEHHO NPOCHITIAIOTCSH
EMEHTAPHBIE YP-CHAbl H HAYMHAIOT ACHCTBOBAThL M CTAAKHBA-
KOTCS € ECTECTBEHHBIMH U ITOTOMY BHICOKOKAYeCTBEHHBIMH KOH-
LUEHTPAPYIOLRIUMHICS U KOHACHCUPYIOWKWME GOpMaMH TEIUIa W
CBETA, IBUTAA UX B MPOTUBOIION0XHOM HaapaaeHul, KoHueH-
TPAaUHs U KOHACHCALWA YaCTHII, 33CTHIBAIONIHX MO ACHCTBHEM
BLICOKOKAYCCTBEHHBIX MPOTHBOACHCTBUHA, ¥ €CTh TO, YTO Mbl
Ha3bIBAEM «pOCT» (CM. pHC. 15).
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Tenepb HaM MOHKATHO, YTO Macca (Marepusl) — NpPOMYKT
ycKopeHus. KayecTBo MacChl YBENTUMHMBAETCH COPa3MEPHO KO-
JTHYECTBY HEOOXOIWMBIX MTPOAYKTOB AUCCOLMALIAN (HIPOAYKTOB
B3aUMOACHCTBUA ABYX OCHOBHBIX CYOCTaHIMIA), TO €CTh PACTBO-
PCHHBIX BUTAMMHHbLIX MOACKY/. Korna Mx 10CTaTOMHO MHOTO,
MaTepHAa crioco0HA K CaMOCTOATENbHOMY BOCXOAAILEMY Tede-
HHIO, YK€ HE TATOTEET BHH3, OHA HICAPO OJapEHa JIEBHTATHBHON
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NOIOKHTETBHO ‘ /
!

3APTKCHAOA JHEPrHA
A3 aTmocdepu

N\ J/
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30RA B3AHMOBLMTIOINOTO
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3ATBEPJEBAHHE =
POCT

IocTynnenme

T & e
AN T T

Kopnepas nporonnaima #3 reoctepbi

Puc. 15. IIpouecc duzgeckoro pocra

cuioi. M3pacxonosas 3TV CWIY, OHA NOTPEOYeT NHUIIL JETKOr0
oxyaxaamouero donpsilero uMnyasca. C €ro noMoiubio ora
TpaHchOpMUPYET MacCy OOIaropoXeHHON MaTepMu B OTHOCH~
TEbHO COBEPIUCHHOE COCTOARYE, MMINEHHOE TEIUIOBOH U CBe-

TOBOU 3HEPIHH.
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HoCcTaTouHO HE3HAUUTEIBHOIO, NOBLILLIAIOLIETO TEMITEPATY-
Py MaTepHATEHOTO HAH QUINUECKOT0 OCEBO-PARHANBHOIO HM-
Mynb¢a, Yrodsl peodpa3oBaTh APeMAIONIYIO YHSPTHIO 3TOH Ma-
TEPUM B MOIIHYIO Pa3pYUIMTEABHYIO FHEPTHIO, MO 3HAYCHUIO
[IPONOPLUOHATBHYIO CHUIE MMIyabca. Tak, HanpuMep, BHICBO-
G0XnaeTCs MOJIHMEHOCHAs 0TAaYa B BUAE NOHHOTO [TOTOKA, KO-
TOPbIA € MOMOIIBIO BJIEMEHTAPHBIX YP-CHI pa3pyliaeT Conpo-
TURJICHUE, TIPETISITCTBYIOUICE €T0 YTACAHUIO.

He nenmas AMKaKWX UCKTIOYECHIW, COBpEMEHHAs Hayka {Tex-
HUKA, TMAPABIMKA, JUHAMHKA) NOpaGoTHia ABKYIIMK MM-
MYNBC, KOTOPBIA JacT BOAIO paspylUUTE/1BHOH cuie. CTpallHo
MOAYMaTh, HO Bedb HE CYLIECTBYET HHA OTHOW MalIMHbI, HY TPaHC-
NOPTHOFO CPEACTBA, HH 3ICKTPOCTAHIUM, KOTOPBIE Obl HE UCNIO-
JIb30BaJIU OMACHBIC I XU3HHU LIEHTPOOEXHBIC MMNTYALCHL. Tou-
HO TaK X€ NeHCTBYIOT BCE MEXAHU3MBI B JIECOBOJICTBE, CENILCKOM
XO35ICTBE, TAKOKE OMEPUPYIOILHE 3amacaMy BOJIbI M BO3AyXa, Bee
BOAOIIPOBONHDBIC CTAHLHHM Y THAPOKAHAJIEI CHCTEMATUYECKH TPE-
OYIOT PEMOHTA, NMOCKONbKY HX MaITHHbI Pa3pyHIaioTes HE TOAbKO
TYOUTENBHBIM JUTS PA3BUTHS TBUXCHUEM, KOTOPOE AKTHBHIUPYET
MPOLECCH MEKTPOJIMTHHECKOH JMCCOIMALMMN, HO M CITYXEOHBI-
MM npapuwiiaMn. Ecnn 310 HeyOCAMTENBHO 3BYYUT, TO 8 A00aBIIO
¥ TO, YTO 3TO pa3spymiaeT HALHNIO, LHBIIH3AUMIO, YMbI.

CHIbl NPUTACUBAHUA TEM AKTUBHEE B MpOLIECCe pa3BUTHA,
yeM OONBLIE CONEPXAHUC OONATOPOXKCHHBIX MArHETOJIHTOB
(BOCXOAALMX MarHMTHO-CYNICP3aPAXEHHBIX MOHOB), KOTOPbIE

NOAHHMAIOTCA BBBICH, H YeM OONBIIE KOAUYECTBO MEHEE LEH-
HBEIX CYOCTAHLIMH, BHITECHSEMBIX BHICOKOKAYECTBEHHBIMM 1€~
MEHTaMM, KOTOPbI€ 3aTBEPACBAIOT. 3HAd 3TO, MOXHO CAMOCTOA~
TEALHO PEryIUPOBaTb MATHETOIUTHUECKHE IWCCOLIMATHBHBIC
NpoOUECCH, HAPACTAHWE MACChl W KAYECTBEHHOE Y/YULLICHHE
NPOAYKTA 3aTBEPAECBAHUSA, TO €CTh POCTA.

TpyIHO 3TO OCYLLECTBUTD B TIPOTHROMOAOXHOM CAYYac, KOr-
Ja KOMAOHEHTHl CUABI ZABJCHMA, KOTOPLIC MPOXYLMPYIOT Ac-
KOMIIO3UTUBHBIE YHEPrUH, HOMUHHUDYIOT noutH Ha 100%, To
ecTs QOPMATUBHBIE (OXAZXKAAIONIME) KOMITOHEHTHI IPUCACHIBA-
FOLLEH CHITBI IOTHOCTDLIO BHITECHEHBI. Tak 06CTOAT Aena ceiyac,
KOT/a JICBHTM3M (ITOTOK MarHeTH3IMa) NpakTUUecKH He MPomn3-
BOANTCH M3-32 INOOAITBHONH HEAOCTAYH CAMBIX HEOOXOINMBIX
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KOMIIOHEHTOB U YCJIOBWH 119 NpasuiLHOro pa3sutus. Bee, yto
Pa3BUBACTCA M pacteT, COZEPXWT 3MOPHOHBI pa3pylleHUA B
KAXAOM HCTOMHHMKE, 3ayarke, CEMERH, HE3aBHCHUMO OT TOTO,
CJYKHUT I OHO AN IPOU3BOACTB2 TOHKOH 3HEPIreTHYECKOM Ma-
TCPHH WK SHEPruM CaMoH no cede, KUBET KEeCTOKUN JIEMOH,
COCOOHLINA B I0G0H MOMEHT MPOAEeMOHCTPHPOBATD CBOIO CUY.

CryguTcsa 370 MJIH HET — PEILIAET «il primo movere», Molil-
HeH M ABMXKYILUMA MMITYIbC JaBAEHHA WM BCACLIBAHMSI, OH
OIPEACAUT CyAbOY MIIIMOHOB Y MIWLIUOHOB JTIOACH.

Hu oauH yyeHBIil HE MOXET 1 He OyleT CTIOPUTH C TEM, YTO
HEHTPOOEKHOE ABHXEHHE, CMEPTOHOCHBIN LEHTPOOEXEbIH UM-
MYbC, HCTIONB3YETCH CERYAC BO BCEM Ha IL1aHETE 63 HCKNIoYE-
Hus, Ero pausinne 6yaer pacipoCTpaHsTLCs 110 MEPE TOrO, KaK
Ha Bcell 3emie moan OyayT BOBAEKATHCH B NPOLIECC IPON3BOI-
CTBa COBPDEMEHHBIX TEXHOJOTMH, HM30 BCeX CHM CTapasich AA
cBoero Hebnarononywnoro Oyagymero. ITapanoxcailbHo, HO
NIOAM YMYAPHIHCH HAaWTH UCTOUHHK BCEX CBOMX Gea — perpec-
CHBHBIV HMIYALC B CO3pEBILIEH H TOTOBO A1 pa3BUTH KQ4eCT-
BEHHON MATEPUM, U HE TOJMBLKO HAWTW, HO U [TOBCCMECTHO, B
OIPOMHBIX KOJINYECTBAX N3BJICKATL. WH3-3a ATCKTPONUTHIECKHX
MPOLCCCOB AEKOMMO3HLIMH He MOTYT BEPHYTHCA K KW3HM ILTO-
JAOPOAHBIC META(PUINIECKHUE KOKLUEHTPATD], UCTOUHHUKH CBSITOMH
OJYXOTBOPEHHOM SHEPTrH, KOTOpad ACJ4eT KU3Hb Herobean-
MO, cBOOOAHOM ¥ HE3ABUCHMOM.



5
ITpuponHbie CBOKCTBA BOABI.
DHeprus BOSHOIO NOTOKA.
HUcnoan3oBaHue BOAbI B TEXHHKE

«Ha nepecevenuu deyx memnepamypruix 2paduemos enceoboxcoaemes amomMnan
suepeus. Om moezo, KaKoid mun OSUNCEHUA U KAKUE CNAAGHN UCHOALIYIOMCA 8 MeXa-
HUBMAX, 3A6UCUHM NG, KAKAR M0 Oy0em 3Hepus — QOPpRUPYIOWAT Wi pa3pyuia-
FOULCA».

Buxrop BlayGeprep, xypuan «Implosion», Ne 71, ¢. 12

«IIpu onpedeacniu a00ui Mol DOANCHY GUOCIME YEIIKUES PAAUNIA MEWCTY (BYMA €€ GU-
damu. To ecmb 80da — 3mo mpascnopmuas cpeda, KOMOPas COOEPICUM NPeuMylse-
CINBEHHO OMPULAMEABHO 3UPANCCHHEIE YACMULL (CYOCMARKUU, QBUNCCHUC KOMOPLIX
2APMOHLPYEM C 3EMHBMU HACIMOMAMYE )} AU00 NDEUMYULECMEERHO NORONCUMERDHO 3a-
DANCCHABE HGCIMUYS (CYOCManu, QBUICEHUE KOMOPHLX 2OPMORUDYEN C uacmoma-
mu 6o3dyxa). B nepeom crymae wacmuut caedyem paccmampiusams Kax nobywcoarn-
ke K BOCXOOSUEMY pA3CUMING 2e0Cheputiecklie KOMROHENMbL, 80 8MOPOM — KOK
nofyscdarouiue K HUCXOORIEMy 0eudceniie ammoceprvie Komnonenme. Ilepesie
HNQZOPANUBLION U CSPUEIOM BHCOKOKQUECMBEHHNE MAMEPUL, Mo ecMb OHU
CAYHCAM Q451 CPOUMEAbCMEA AesUmamuensix cus. Iociednue cayxcam oag ovistye-
YiA amMOCEPs, COTEpICAlLell 836¢eiterROe GeUEcnI8n, Kxomopoe 06radaem oueHs
WARCHLK Ol MACCOI 1t O4EHD BRCOKOIL 0Aeil 1eaUMAMUBHUX CYIRHOCMET U e MOJKem
"l PAIBUBAMBCR, HU UCHEIHYMb. BNl HOPOLOGKie CYBCMARLUL MOZYM Dbl Mpaxc-
HOPMUPOSAHBE U OONA20PONCERI HEPE3 UUKAOUOQALHOE cnupdabhoe dguxcerue. C
MPAKMUMECKOL MOYKIL 3PEHUR IMO BOIMONCHO ¢ NOMOLYBIO NEPEMEUILUBGHUA € UX
mparchopmuoii cpedod (Gyde 3mo 8030yx uaw 600Ga). B pezyavmame npoucxodum o6-
1A308AHUE CYUROCME, RECNOCOGHBX K JAibHETILEMY DAIGUMNIG, HO 3QMO NP 3MOM
AAREO0APAR NPUCIMPAHCINBEHROMY PAIOCIERIN0 PAZAUYHNX cyDemanuutl npotcxodum
KHoAeHUe UHmencuuKayuu paswocmu nonenytaros. Koneunwii peyapmam —
303paCmanie GeUICYUEH Clani. Imo 00BACHICM KONUECRKHIO GEMHO20 J8UNCEHUA @
uauﬁcmee NOHAMAOM KAFOYEy», ’
Bukrop [layGeprep, xypHan «Implosion», Ne 71, c. 12
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ITucbmo Beprepy Ilnmmepmany

U3 ciennansHoro u3gaHnsg «Mensch und Technik», 4. 2, 1993, na-
parpacd 7.4

B paccMaTpyBacMOM HaMH cJlydae TEMUIO M3Ha4yaabHO 11po-
M3BOAMTCA Yepe3 TPeHKE. DTO TeILIo HeMelLieHHO aGcopOupy-
eTCH BOIOH, H B MpOLIECCe CO3TaeTCA GUIHUECKHIi BAKYYM, KO-
TOPBIA YBETHUMBAET BHXOA ATOMHOH pamuauuu. bnarogaps
abcopOupoBaHHOMY TEIUTY CBOOONHBIA, PACTBOPEHHbLIH KHC-
JOPOA, BCE €LE NTPUCYTCTBYIOUIHIA B BOAE, CTRHOBUTCSH aKTUB-
HbiM, H MOABASIOLIHECA reochepUICCKHE JIYYH TOXE CTaHO-
BSTCS AKTHBHBLIMH (3TOMY CNIOCOOCTBYET BaKyyM). Yepea cToii-
KHOBEHHA MEXIY B3aHMOTIPOTHBOOJ0XHBIMH, NPOTHBOHAI-
paBNeHHbLIMY, BO3OYXASHHBIMH AOTOKAMM HINY4YCHHST CO30a-
I0TCS NIPCABAPUTEIIBHBIC YCIOBHS JUTS1 YCTAHOBICHHS CBA3CH.
JInuTa OyAyLLIETO COW3a — OPTAHWUECKHWIA HJIH XONOIHBIH CBET.

310poBOC CeMsl B ILTOAOPOAHOR MOUBE MPHYMHOXACT cehs;
naet wioasl, CeMs pacTeT, ¥ €10 Pa3sBUTUE H Pa3MHOXEHHE [1PO-
MCXOASAT C MTOMOLIBIO B3IAUMOTIPDOTHBONONOXKHBIX BANSHUH. DTh
BITHAHUSE — BLICOKHE (POPMBI OPraHU3aLH K, HMEIOLLIHE KOCMUYE-
ckoe npoucxoxaeuue. CybeTaHIMy, KOTOpHIE CO3PEBAIOT, 101-
XHBI pa3BUBaThCS B OMHOM M3 HampasicHHit. Korga BHyTpeH-
HIOIO CTPYKTYPY BOABI Pa3pywialoT K0 aTOMapHOIo YpoOBHS, TOIMAa

' B BOAHOI cyGcTaHLMK o6pasyiorca H-cybetasunu'. Dt H-cy6-
CTAHLIMH NMONSIPHBL H YCHIHBAIOT CBOIO MONAPHOCTD Y€PE3 BHYT-
peHHHe B3auMoneicTeus. Kaxas u3 37ux cybcTanumi — yp-Iu-
TS, KOTOPOE BTATMBAET B CEOA SHEPTHU W CYLLIHOCTH U TAKUM 00-
Pa30M PacTeT ¥ HAOMpacTCd CIUL.

ITonoxuTenbHble ¥ OTPHUATE/AbHBIE IEMCHTBI, BBLIC/CH-
Hbl€ U3 BOAbl, H3OTHPYIOTCA APYr OT Apyra. Mansie KonnyecTsa
YLIEpOa, PHCYTCTBYIOLINE B HU3KOKAYECTBEHHOM BOAE, CIIO-
CODCTBYKOT 3TOMY BBIAEACHHIO, TOTOMY YTO OHM CaMU IAeMaTte-
puamusyiorcst. DOcC-INEMEHTH, COSAMHEHHBIE MexXay coOoH
COMHCUHOMH pagHalueil, BXOAAT B TOPHIOHTANLHbIE NOTEHIUA-
AbHbIE oA, TaK OBH CTAHOBATCA BHICOKOAKTHBHBIMH, PACTIPO-

TH-¢ vyOCTAHUHSA — TEPMHMH ANR BOANOPOIHBIX AW ROJOPCAOCOIEPXKA-
IHHX cyOCTaHUHI.
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CTPAHSAIOTCA, U TO, YETO MBI OXUILATH, CTAHOBUTCH PEANbHBIM —
obpa3yeTcs reocpepr4eCcKnii ra3, Koropblii 001agaeT oxnaxaa-
IOMIMMH CBOMCTBAMH.

baaronapsi BHE3aNHOMY OXJ1aXIACHHUIO YTJIEPOI CTAHOBHMTCA
" BHICOKOAKTUBHLIM U NOABUXHBLIM. [IpOHCXOAAT CBA3L MEXAY
BhICOKO2KTUBHBIMY (OC-3CMECHTAMH H CTOMb XK€ aKTHBHBLIM
yriepoaoM. Cynep3apsaxeHHbiii reochepudeckuit razoobpas-
HbIR NPOAYKT, 0OPA30BLIBAIOLMNCA W3 9TOI0 COK03a, CBA3LIBACT
BOAOPO/ OJ1arogapa HOBOOOPa30BaHHOMY BHYTPCHHEMY BAKyy-
MY U CTPEMUTE/IbHO PACUIMPSCTCS, OXNAXKAACTCS W KOHICHCH-
PYETCA BOKDYT OPraHHeCKOTO aHOAA, 4bsl BEPXHSA YACTh NIPe-
obpa3osaHa B xaton.

IMocpeacTsoM MCXaHUYECKOH MUIPaLIMH STOT TIpeobpa3oBa-
TeJIb MPOU3BOAMT 3apAXEHHYIO OBICTPOONIAXAAIOINYIOCH [a30-
BYIO CMeCh. CHOBA CTAHOBACH AKTUBHBIM, 3TOT T'a3 C XaAHOCTLIO
NOTJIONIAETCH OKPYXKAWIHMM ero atMocepHbIM KUCIOPOAOM.
Hrak, O Gepet Ha Oyxeup H 1 C u TaHeT nx 3a coboit 61aronaps
LEHTPOCTPEMHUTECIBHOMY IBKOKCHMIO. 3A¢Ch BaXHO, MPOUCXO-
JHT AU ITOT fIPOLECC [TPHU:

1) TeruiomMm;

2) XONOIHOM OKHCACHHH.

B nepeoM ciiyuae npoOU3IBOANTCS AONONHUTENbHAA Boaa. Bo
BTOPOM — JAOIONHATENLHAS BO3AylITHaA Macca. B oboux cnyua-
AX, OfHaKo, 00a MpOoAYKTa pacTyT W pa3BHBAKTCA, U OTCIONA

2 He BNOAHE SACHO, Y¥TO 3RECh MMEETCA B BMAY, HO, BEPOATHO, 3TOT TEPMHH
o003HaNacT Kaxo#H-10 BRI GHOMOMBHECLIEHUN K. CHEAVIOIHHE TPH TEPMHHA MO-
YT IIPOACHHATL CMTYALKIO.

Mocdop — Bewectna, abnagaousee cROCOOHOCTBIO K TIOMHHECHEHLMH (TO
€CTh JATACACT FHEPTHIO B OCHOBHOM K3 MOHWIMPYIOLIEH paaqaudH W NOCNE B -
cpoboxnaeT ee B hopmMe cBeToBoit). Ecan 3Heprna BHCBOboOXNaETCA 10 NpOLIC-
CTEMH KOPOTKATO RPOMEXYTKA BPEMEHH, BCIIECTBO HAYHHAET CBEPKATH.,

Dochop (2am. Phosphorus, P) — XMMHuYECKHI SMCMECHT. ATOMHBIE Bec
30,9738, AromHbLil HoMep 15. CylecTsyeT B npHpoIE B CCMH AITOTPOITHEIX MO-
auduxanusix, HanGonaee YacTo BCTpeuaercd KpacHBii 1 Oenblit pochop. Bennlit
JIETKO CAMOBOCIUTAMEHACTCS, CBCTHTCH B TEMHOTE, KPaCHEIH MCHEE AKTHBEH XM-
MHUCCKH, SLIOBHT. DJIEMEHT BCTPEYACTCH JIHWD B CBA3AHHOM COCTOSIHHA, B
ocHoBHOM B docdarax kKanelHA. Heobxoaum ans XKu3HKW: docdar kansuug —
TJTABHBI KOMITOHEHT KOCTHON TKAaHM.

Docpat — conb dochopHoil KuenoTh. Pocdatit HCIONBIYIOTC B CENb-
CKOM X03R1{CTBe B KaYecTse YAODPEeHHH 114 1010, 4TOo0H NOMOAHNTE HEADCTATOK

drocdopa B nouse.
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NPOAYKTH POCTA — MHOXECTBO NOGEroB, KOTOpPLIC AAN0 OGHO
ceMs, YeM nyyule noypa, TeM H300WIbHee ypoxati.

Ecay uMeeT MecTo NpOM3BOACTBO BO3IYX4, TO BOAA OCTAETCA
B MCHBITHHCTBE. B TakoM ciyuae Bo3pacTaHHe TIPOMCXOIMT 3a
CHET CMECH Ta30B, B YETBEPTOC U3MEPEHHUE, KOTOPOE BO3HHKACT
AIPH 3TOM, — JABHXCHHE B MaTepraibHolt fopmMe. U3 aToro npu-
XEHHS HeU30eXKHO NMPOUCXOIUT TATOE UIMEPEHHE, TO eCTh AYX,
MPOAYKT HanyueHus. JIyx moxer Matepuanusoparbcad. M Ha0060-
poOT, TBEPABIE, XUAKUC, ra30Bblc U razo00pasHbic CYOCTAHLHM
MOTIYT TAKWM X¢ 00pa3oM NeMaTepHaTU30BRIBaTbCS. XKeaaere
JIH Bbl [MPOU3BOMMUTL TOT WM MHON MPOIYKT, BOMPOC JMIIL B
NpaByibHOM BbIOOPE BCIIOMOTATEABHBIX MPOLECCOB, B PALHO-
HANBHOM AO3HPOBAHHUM TEINA WM X004, ,

Kaxaptit opraH XMBOro OpraHM3Ma — 3TO MMOMOIUb WIH
CPEACTBO IS CO3MAHUS M COBEPLUEHCTBOBAHUS KAKOH-THOO
cdopmbl, KOoTOpasi TpeOVET pa3TUUHbIC TUTILI BCIOMOTATCIb~
HBIX IHEPIHii LIS TOro, 4TOGb 3BOAIOLKOHUPOBATh, B CBoEH
HauBbICHIE popMe MPOAYKT pa3BUTHA, KOTOPBIN ITOAHOCTHIO
OCYUIECTBU CBOM BO3MOXHOCTH, — MHOTOKPATHOE COYeTa-
HHUE BCEX AOMYCTUMBIX yp-dopMm. OHO obecricuMBacT OMNO-
NAPHOE HATIPSIKEHME, KOTOpoe OcnablisieT CONPOTUBICHHUE
TaM, rae 3TO HeOOXOOHMO, H CHHTE3UPYET TAKUM 00pa3oM Xe-
naemeie ¢opmbl. BoT npuuuHa (GeHOMEHA penpoayKuMu
dhopM. PYHKLKHE COIMAHUA HATIPIXKEHUA ¥ ocnabreHus Ha-
APAXKECHHS BbIMOJHSIOT TEIL10 U Xono4. KoneuHast oopma, Ta-
KHUM 00pa3oM, — MIPOAYKT Terna WiH xonoaa. Umnyaec cosaa-
ETCH IKIOTEPMHYESCKHMH Y SHIOTEPMHUYECKHMH TIpOLeCCaMi
B Pa3sMYHBIX cpelax. BMecTuaulue IS 3apoXaeHUss HOBOM
KHU3IHU — STUIIO.

Pajuaiinsg — 3T0 OMIMONSIPHOE EAHHCTBO, Yp-UHPOpManuns,
KOTopas IMpeoOpa3oBbiBaeTCsi B MpPOTEeHHBl. [TOCKONBKY HH-
bopMauna Toxe GUMoAApHA, 00PA3OBLIBACTCA BHYTPEHHSIH
cpena u 000a0YKA., JHEPrUsi, IBOMIONHOHMAPYIOUIAs BHYTPH
00010uKY, TakKKe DunonsipHa. Bo3acicTtBHue Teria aacT pox-
neHue dopMe, a Xonoa — aeMarepuainsanui. Jdemarepranu-
321Ul — ABKMXKCHHE SJIEMEHTADHBIX YACTHL, 2 POXJIEHHE —
dopMupoBaHre 000N04eK, KOTOPEIE MOPOXKAAIOT ALY U NO-
3BOJIAIOT PacTH Tely.

130



O06naropaxupanne Bo/bl

JieorwTalin, 25 Mast 1945 roga, xypHan «Implosion», Ne 124, ¢, 59—61

Kaxnoe 6boxbe TBOpeHHE Ha 3eMne, OyAb ITO UCNOBEK, pac-
TEHHUE, XHBOTHOEC, MUHEPAT WIHM META/LI, 06/lanaer UHAMBHIYA-
JIbHBIMHM CBOMCTBAMY H TIPEIPACNON0XKCHHOCTSIMM, a CNel0Ba-
TEJILHO, 0CODBIM MpenHa3HaYcHMEM B npupone. OHO COCTOUT B
TOM, YTOOLL IEPEAATH CBOEMY NOTOMCTBY BCE CAMOE Iyyllec, Ca-
Moe Heobxoaumoe WA AATLHEHINEro COBEPHICHCTBOBAHHA H
AAaNTaUHK K YCIOBHUSM OKPYXAIOIEH Cpenbl.

To xe Kacaercs u poasl. OueHb BaXHO 3HAThH ee mpupoay,
CBOMCTBA M CMOCOOHOCTH K IMPOrPECCUBHOM TPAHCMHUCCHM, YTO-
OBl AOCTHYBb KaK OOLLETO, TAK H HHAUBHAYATHHOIO KaUeCTBEH-
HOTO YAy4HIEHUA Yepe3 ee 001aropaxuBaHHe.

Yro coboit npencrasasier Bona? OTkyna ona noseiusercs? U
Kyfa oHa ucue3aet? He COCUUTATL YUSHbIX, MIYYABLUIHX 3TH BO-
npockl. He Tak masHo npogeccop lNepnax w3 MoHXena 3asiBy,
4TO BOJA — ITO HEMOCTHKWUMAsl TalHa, €¢ TIPOUCXOXAEHHE W
TIPUYHHDBI HCHEZHOBEHUSA OCTAIOTCS 3arankom.

Crapoe u3peueHne rnacur: «XKu3Hb Heper HA4yalo B BOAE».
To ecTh BoAa — HCTWHHBIH HCTOTHHUK XU3HH, U 3TOH NPUINHBI
AOCTATOYHO M1 TOTQ, YTOOBL MPHUCTYMHTb K €€ TIIATEIbLHOMY
H3YUEHHIO.

dpyroe H3peueHHe MaCcHT, YTO «IBHXEHUE — XH3Hb». [lo-
CKOJILKY U3BECTHO, YTO 6€3 cMepTH HE BbUI0 Obl U XXH3HH, TO, O
JIOTHKE, TO/KHBI CYLISCTBOBATD ABe HopMbl ABMXEHMS. OnHO —
MPOHU3BOAANICC XH3IHDL, U APYNoC — CO3AAI0IUCE NPEITIOCHLTKH
114 31010, ABa aGCOMOTHO pasHbIX TUTTA ABKXEHUS UMEIOT pa3-
HBIe PYHKUMH: OTHO CO3MAET «(PDU3NIECCKOE» BOTUIOLLICHHE XKW 3-
HH, APYrOe MNOANOTABIIMBACT MATEPHIO K TOMY, PETYIHPYS MeTa-
u3HUYecKHe TpaHcoOpMaIlUN 1 TTPOBOLMPYS HPOLECCH], depes
KOTOpBIEC POXAZETCSH XKM3HEHHas dopma.

Moboit npouecc 0opas3oBanus Tpedyer «ynoOpeHUH» — NU-
TaTebHBIX BEHIECTB, KOTOPLIM, B CBOIO OUepenb, Tpebyercs Ae3-
HHTEIPaUUS NCPBOPOnHbIX Yp-dopM. [Inst Toro urobel y3HaTh,
YTO XK€ TAKOE JABUXCHHE, HYXHO [TIOCMOTPETh Ha CBODOAHO HUC-
NaAal0UIHE KAILIK BOAbI, HCTTYCKAIOUIHE B BEPTHKAILHOM U TO-
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PW30HTATBHOM HAarparjiCHUH 3HEPreTUdecKue NoTtokd, Cuna
€ro COCTAaBJIAET, COMIACHO H3MEpEHHAM 3JIEKTPOMETpa, NpH-
ommsuTeasHO 12 000 BoabT-ceMaH. S Ha3Ban HX CEMEHAMM TIO-
TOMY, YTO OHM CBOETO POAa BOAAHBIC IMOPHOHBI B 3HEPTETHYE-
CKOM cOCTOSTHUU. OHHM BBICBOGOXAAIOTCSH, KOTHA KAMAA BOAbI
MpocTO Nanaer ¢ BLICOTH 20 cM (8 moitMoB). KoHevyHO Xe, 4To-
6bl TOYHO M3MEPHTD IEKTPOEMKOCTD, TpeOyeTCA CrieRaIbHOE
o0opynosaHue. Mbl He OyIeMm ceffyac OTRIEKATECA Ha €ro OfH-
CAHHWE, HHAYE OTIATHMCA OT NPEAMETA HAIlIeTo Pa3roBopa.

HUTtak, ecnv ropM3oHTANbHBE MOTOK 3HCPrHH M3BAEYD H
TIPOBECTH YEPE3 BAKYYM-~IIPOBOJ, TO HA €T0 BHYTPEHHEH NoBepX-
HOCTH TOSABHTCSI HHTEHCHBHO NyJAbLCUPYIOLICE KPOBaBO-Kpac-
Hoe cBeveHue. Ecam Ke 3TOT MOTOK 3HEPTHH NPOBECTH B CTEK-
JISTHHYIO KOJiGY, B KOTOPO¥ HAXOOUTCS HACHIILEHHBIH KUCTOpO-
JOM BO3AYX, TO MOABHTCA TAKOE X€ YUCNO BOAAHBIX Kaneiek,
CKOJIBKO BOJIBT-CEMSTH OBL10 B OAHOM KarLie. BOoT Mbl ¥ yBUIEIH
TAWHCTBO POXICHUSA BOABI U OITPSAC MM ABUXEHUE, Onarogaps
KOTOPOMY ITO NPOUCXOIMT.

JABHxXeHHe CBOOOAHO NaTaloIHX BOJHBIX Karle/ib Ha3biBacT-
¢l UMKIOWJATbHO-CITHPATIEBHIHBIM, €CTCCTBEHHBIM 00pa3zoM
TEKYLUAs BOAA ABUXKETCH Kak Obl 3aBUXpAsACE, IyroodpasHo. ['o-
PU3OHTAIbHAS 3MMUCCUS JHHATEHOB CBf3aHA CO CMHUPATHHOR
KoH(puUrypauueil U3ruboB, X NMONEPEUHLIK PaaUYC BO3MEHCT-
BM#A PACLUMPACTCA BHH3 NO NPOAOJILHONA OCH NadSHHMUS.

BeprukanpHo pacnpoCTpaHsaIoOWasca (OpMa IHEPTHM, KO-
TOpas B BAKYYM-HNPOBOJE HIPOAYUUPYCT MHTEHCHBHBIN OCACILIS -
IOUIMH CBET — COJHEYHAs DHeprui in statu nascendi, - TaKXe
OMMCHIBACT HIKKIO0MAATbHO-CIIHPAIbHBIC U3THOBI, HO X TIOME-
pEYHBIH pagHyc yMeHblIaeTca. YUeM ObICTpee MaAaloT Kaniay y
yeM BHILIfe Ha MPONOJBHOH OCH PacTioIoXeH BaKyyM-TIPOBOJ,
TEM SpYe H UHTEHCUBHEE cBeueHue. YeM nairnlilie HAXOAUTCH Ba-
KYYM-NIPOBOA OT MCTOYHUKA TOPU3OHTATIBHO MCIyCKaloIeRcs
SHEPTUH, TEM TEMHEE KAXETCA KPOBaBO-KpacHoe cugHMe, Ecau
TUIOTHYIO U30JMPYIOLLYIO Maccy, 001a3aI01LYI0 NTPETOMIAIOILIN-
MM CBOMCTBaMH, TaKylo, KaK, HanpuMep, napaguH, pacnono-
XUTb BOKPYT 3TOTO JIVIUCTONO SHEPrETHYSCKOTO NIOTOKA, TO 1104
BJMsiHHEM aTMOCQEPHOTO CBETA ¥ TETLIA 00pa3yeTCA MO3UTHBHO
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JapsixXeHHas Boaa. bes cBera W Teijla MPOMCXOAUT TO XE caMoe,
TOJIBKO BO/JIA MOJYYAETCA OTPRLATEIbHO 3aPSKCHHOMN.

Teneps Mbl He TOALKO ABJIsiEMcA HabmoaaTENAMH Npoilecca
POXIOEHUS BOOB, HO H 3HAEM YCNOBHS, ONPEACHSIONIHEe, TaK
¢Ka3aTh, «non Oyayimero pebeHka». U3 Bcex 3TUX 3KCMEPHMEH-
TOB MOXHO CHC/NATH BRIBOJ, YTO MbI OTKPbLAU cNoco® obpa3osa-
HMS BOAbI — 36MHOH KpOBH 10000 KAY€eCTBa, JIIOOBIX CBOUCTB,
U IOJIb3a ATOTO OTKPLITHSA O0siee YyeM oueBHIHA. CKOPO OTnafeT
HEOOXOIMMOCTh B TPYOOMpPOBONaX, HO TeM He MEHEE CBeXas
obnaropoxeHHas Boaa 6yoeT BOCTYMHA U B XXaPKWX TTYCTBIHSAX, H
BOODIE Be3lne, Ike OMYINAETCH OCTpas HeJocTada TNpecHOM
BOIBL. DTO peHIMT NpobIeMy 00eCIIEYCHNA XHU3HEHHBIM TTpO-
CTPAHCTBOM BO3pacTarOLICH YeN0BeYCCKOM TONYAALIUH.

KayecTBeHHAass BOAA — KaueCTBEHHAash XHW3Hb. [lnoxas
BOJAA — IU10Xas XU3Hb. HeT BOABI — HET XKH3HU. DTO AKCHOMBI,
NPOCThiE H TOHSTHBIE, 306Ch KOMMEHTADHH HAMHILHH. Cneayer
JULIbL YIOMSIHYTh, YTO MPOW3BOAAINUA B 0ONaropaxrBaloiimii
BOAY anIiapaT yXe¢ ABISETCA JEHCTBYIOLUMM M HAXOHIWTCHA Ha
dabpuke Pynoasda 3alitiuHrepa. '

Ecnu He npephiBaTh paboThl M MCCICAOBAHMSA B 3TOM obnac-
TH, MOXHO OYIET pelUUTh NIpobaeMy AUTAHMA, IIOOHATD CE/lb-
CKOE XO3SHCTBO. 3TO OyneT 6oAblIoH NOIMOTOH A4 NPOUTPaB-
et Bo¥iHy ['epMaBEWM M APYTUX CTPAH MHUP&, TOHECHINX KONOC-
cajJbHbie DOTCpH. He MCHOAB30BATE CeHYac PACKpPhITHIN CEKPET
NPHPOLI OO Obl HECOMHEHHBIM [TPECTYIVIEHUEM CO CTOPOHLI
YYXABX MPHUPONE NOAHTHKAHOB.,

Cmnap/icHHe TKEAbLIX MATEPHAJIOB, HE CIIOCODHDIX
AEPXKATHCH HA NOBEPXHOCTH BO/AbI, N0 KAHANAM

¢ IBYXNIOTOYHBIM CITHPAJICBMIHBIM TEICHNEM
(npHMeHeHHe BHXPEBbIX TEXHOJIOTHI HA HPAKTHKE)

Beua, uions 1939 1., apxussl LLlayGeprepa

B 1933 roay xomnaHuu Alpine-Montan 66110 CA€/IaAHO NIpER-
JIOXKEHHUE NOCTAaBHTh XeJe30pyaHoe cbhipbe B JOHaBuL, NnpHyeM
He no Tekyiei tueHe 3,50 wunnyHra sa ToHHY (Takasi paClieHKa

133



3a TPaHCHOPTUPOBKY o Xeaeauoi gopore), a no 0,30 wun-
JIMHTE, ¢ MOMOLIBIO TPYOR! (CIUTABHOIO JIOTKA) € ABYXIMOTOUHbIM
CTIMpPAJIEBAIHBIM TEYECHHEM (CM. pHC. 16).

CHauana ux 310 paccMeIing0. HUKTO He MOT NOBEPHTS B TO,
YTO TAXKENas pyaa TWIOTHOCThIO 1,9 (mnotHocTh BOAaH 1,0) He
OTIYCTHUTCS Ha JHO TPYObI, HE pa3HeCeT €€, a CHOKOWHO IOk~
BET B HYXHOM HarnparieHUH. Uneto xopoMm nipoBo3raacuiu dHe-

3YMHOM.
YT106bI OITPOBEPTHYTH 3TO, A1 TPOOHOIO 3a5ycka 6bu1y n3-

TOTOBJIEHBI TPYObl AVTHHO#M 64 METPA W BHYTPEHHUM AUAMETPOM
27,5 em (11 awoiimoB). Tloa yknonoM 1% pyna M SY/IBLXHUAKH €
pasMepoM 4acTUL R0 10 CM (4 L10/IMOB) B AMaMCTPE YCTPEMIA -
JINCh BHH3 N0 TpyOaM. DKcnepuMeHT npoxoaust B Koxnebene.
Yem kpyue Obla yKiIOH, TeM 3ddEKTUBHEE BbUTA TPAHCTIOPTH-

pOBKa.
Coeunanucr 13 Alpine-Montan, a BMecTe ¢ HUMW B MH-

HMCTp CeJbCKOTO XO3AMCTBA BLIHYXOCHBI ObLUIW [TPU3HATD, YTO
pyia, KAMHH, YTOJIb — B 0011{EM, HCKOMAEMBIC, KOTOPLIE HAMHO-
ro TsKeAee BOIbI, OeCIIPENATCTBEHHO YHOCHIUCEH TSUEHUEM, HE
Kacasich IpU 3TOM CTEH TpyD.

CKopocTs IBIDKEHUS PYABI ObUTA CTON b BBICOKA, YTO B KPHC-
TAJILHO YUCTOH BOJIE HEMB3AA ObLIO AaXE YCMOTPETh HPOX0XIae-
HHe OONbIIMX KYCKOB pyAbl 4epe3 OKOHIIA, CACNaHHbIE B TpYOe
19 Habmoneuna. Jlaxe Ha BHIX0Ae ObLIO NPAKTUYECKH HEBO3-
MOXHO PazTHYUTh KAMHY, KOTOPHIE BHITCKAJIH OAHHUM CRAOLII-
HBIM CTPEMHTEAbHHIM MOTOKOM.

YT10Obl YCTAHOBHTH TOUHOE 3HAYCHHME CKOPOCTYU TPAHCTIOP-
THPYEMOTO MATEPHANA H TO, KAK OH JIBUXETCH, K KOHILY TPYOh
ObLia MPUKPENNCHA META/UTHIECKAA CETKA.

[Tocne 3Toit HArNSAAHON AEMOHCTPALMM HaM COODIIMITH, YTO
KOJHMYECTBO PYAbl, JOCTYNHOU Rjid TPAaHCTNOPTHPOBKH, MOME-
CAYHO YMEHbIIAETCA W B OyayiueM OyIeT HEBHITOHO CTPOHTH
BTOPOH TaKOH Xe TPpyOONMpoBOa PALOM C CYLIECTBYIOIIEH Xee3-
HO#H IOPOTOM, TOCKOMLKY, BO3MOXHO, BOOOLUE IMOHAN00UTCS 3a-
KPBITh IOMHBI U BPEMEHHO TPHOCTAHOBUTD BH3HEC.

H3-3a yxyauraomieics 3KOHOMUYECKON CUTYALIMU Ja1bHEN-
e paboTel ObUTH NpeKpalleHbl.
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NONEPEYHEI PASPE3
TPYEbB! C IBYXNTOTOUHBIM
CIHUPANEBH/HBIM TEYEHHEM

Hanpanpenae '
ReputepuiiRLIX TeNeIEN

TpytGa nocepeGpemntuiil
A3 BCPeRAHHbIX HAEPARTHIO MG
JOMEUCcK JIeHeCTOE A3 MENH

Puc. 16. Tlonepeunniii pazpe3 Tpydbl ¢ ABYXIIOTOSHBIM
CIIHpAJeBHIHBIM TeYeAHEM'

' BecoMa N1060MBITEH OTPHIBOX M3 KHMTR « The Australian Wood Pipe Compa-
ny» («ABCTPUIMACKAA KOMITAHHSA MO MPOUIBOACTEY ACPEBAHHLIX TPYD», €. 21,
H3AaHO HHpHOMM3KHTENLHO B 1910 romy), B KOTOpPOM FOBODHTCA O NPONYCKHOH
cnocobHOCTH AcpeBaHHbIX TPYD. «Jokazano, yro TnaakoobeTpyraHHad Opese-
CHHA HMCET CaMbiii HHIKHH KOO HLIHEHT TPEHHA TIO CPABHEHHIO CO BCEMU Ma-
TEPHATAMU, KOTODLIC KOTAa-Jubdo HCIIONB3CRAMMCH JUIS TPAHCTOPTHPOBKYH
Bonsl. BeUTO MPOBEOEHO MAOXECTBO JKCNEPHMEHTOR € TIOTOKAMH BOIK B pa3-
AHIHBIX BUAAX TPYD NMPH pAVTHUHBIX YCIOBHAX. B TeveHHe HECKOMBKIX NpoLLea-
wxx JeT MuHHCTEPCTBO cenbckoro xo3sicrea CoequHeHHbiX ITatos nposo-
IWAC LENYIO CEPHIO 3KCNIEPUMEHTOB NO UCCIEIOBAHHIO MOTOKA BOABL B TPYyDe H3
AePeBAHHBIX ILTAHOK. Pe3yapTaTi onucak B Bosietene Ne 376, OcoGoe BHU-
MaHHe 3aCNYXHBAKIOT CAEMaHHLIC BRBOANs, Briponnl: «[1popeaeHHLIe Ha JaH-
HblH MOMEHT HCCACIOBAHHA He JOKASKWBAIOT, YMEHBIIACTCH HTH YBEAHUWBAETCA
MpONYCKHAA CNOCOOHOCTE ACPEBIHHBX TPYO ¢ BoapacToM. Ho miobas aepensiH-
Haf TpYD2 APOTIYCTHT NPpHUMEPHO Ha 15% Bonblie BOILI, YeM JECHTHIETHAA, OT-
AWTAA U3 Keneda, W Ha 25% Goabliue, ueM MBATUATWICTHAS KelesHan TpyGar. B
JAKTIONCHHH OMMCAHUA TIPABHTEILCTBCHHNX 3IKCNEPUMEHTOB CKa3aHO, YTO
APONYCKHAs CNOCOGHOCTS ISPCHSTHHBIX TPYD BIlIE, YeM ¥ METAUIHYECKHX, Ha
15—25%. EcTh M AONORHHTENbHOE NpeHMYTIccTBO: «Ha mpOTRXCHHAKR BCCTO
cpoKa CTyXOM BepeBAHHAA TpyDa OCTACTCH YMCTOM, rankoil, B Heil He HaKan-
JHBAETCA OCAL0K»,
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Ceflyac mMOCTEMEHHO BO3POXIACTCA HHTEPEC K ITOMY CIIOCO-
Oy TPaHCIOPTUPOBKM, HECMOTPS HA TO YTO OH KAaXETCH Yepec-
JYP HeTPASZHLHOHHbBIM.

H3BeCTHO, YTO HEKOTOPBIC PEKM HE TOJIbKO BHIHOCAT CBOM
TSKEJIbIC OCAKH B MOPE, M, HECMOTPS Ha CONPOTHBIEHUE TsKe-
JIBIX MacC MOPCKOM BOAbE, AOBOJIBLHO AANEKO. CKOTUIEHHA TaKHX
ocaikoB GOpPMUPYIOT MBICHL. -

Pexu, TeMIiepaTypa BOALI B KOTOPBIX MOBLILIAECTCS 10 MEPE
MpOABUXEHHUA IO TEYCHHUIO, HAKAILUIMBAIOT OCAAKH, 3aUIKBA-.
10T CBOe pycJio, GOpPMUDYIOT IEIbLTH TaKUM 0O0pa3oM, 4TO
BMECTO HOBOI CyXo#f 3eMild co3amTesd 3a00moueHHbIE naHa-
Wwa@THI.

[MpyupHbl YMEHBLUISHUA ¥ HCYE3HOBCHHUR TATOBOIM CHNBI U
[[POIYCKHOH CTIOCOOHOCTH HY>KHO WCKATh B XapaKTepe IPUPO-
HOTO TeYeHMS!, B €I0 KOHPUTYpALUM.

UcTouHuk 1106010 DBHKCHUS — Pa3sHUUA MOTECHUHAIOB.
Ecawn nx He yaaeTcs COXpaHSTh Ha [TPOTSXECHHUH BCCIO NYTH, KO-
TOPBI NPOXOANT BOJA, €€ KMHETHYECKan PHEPprusa ybbiBaer, u
OCANOK CKATUTHBAETCA HE TaM, TIe HYXHO. Tak moABAAKTCsH HO-
BbIE Oepera.

Hanyyuna, win Measap, JUis BOABI — KaK J1ionbka. braroga-
pA KoJebaHUAM, MOKAYHBAHUIM U 3aKPYUH BAHUIO BOLBI TIPOUC-
XOIAT AaTOMHBIE TpaHC(hOPMAaLIHH BO BHYTPEHHE R CTPYKTYpE, Cy-
HIECTBOBAHHE KOTOPHIX YIEHbIE YIYCTUIH U3 BHUMAHUA.

BrinpsiMnenne peuHoOTo pycia A1 YKOpOUYEHM NYTH, IO KO-
TOPOMY IPOXOAMT BOAA, ANt YCKOPECHHA €€ TCUCHHA U U3MEHE-
HHS TeQJIOTHYECKOTO TPATHeHTA MPUBOIHT K MOABIEHHIO 00Mb-
[LIOTO KONMYECTBZ AOHHBIX OTAOKCHWH., DTO 3aKaBRUYMBacTCs
CT/1aX Y BaHWEM FeONIOTHYECKONO IPAJANEHTa, PACLUMPEHUEM PYC-
N2, NOTEILIEHHEM BOIbl U OOMENCHHEM PEKH .

INoTeps 2Hepruy peky npy Harpesauun ao +22 °C(+72 °F),
eclIM pacXoll BOIbl cocTaBisieT okono 500 M’/cek, Gyner papHa
45 MUANUOHAM KWIOBATT, TO €CTh 57 MWUIMOHAM JOIIATMHBIX
CHJT B CEKYHIY.

: Baaroaapa yReIHYERHIO KONHYECTRA MCIIapAIOILEHCH BOALI M3-32 YBeJINYe-
HUA [UICHAZH NOBEPXHOCTH HCHAPEHHUA, A TAKKE TOTOMY, 9TO BOAZ YXOIOHT

M3-34 NPOCAYHBAHHA B NIOYBY H3-33 CMEIMCHUS BHH3 AHOMANbHOM 30HB! ¢ TEM-
nepatypoit +4 °C (+39,2 °F).
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DTa IHEPryuA YCAOBHO JOMXKHA CYMTAThCA AAaTeHTHOHR. C 01~
HOW CTOPOHEL, OHA TEPACTCA H3-34 H3MEHSCHHUA NPUpOoaHOi dop-
MBI TEYCHHUA, C APYTroH — €€ MOXBO U3BAEYb ITYTEM UCTTONB30Ba -
HUA 6MoaMHaMK4ecKOi (opMbl. Torma BHOBb BO3pACTET Cidia
TATH ¥ Pacxod Boabli. B BeiIconMCaHHONW TpyBe OHH HAUMHAIOT
ACHCTBOBAThL BAOJIb LEHTPATLHOH OCH. 316Ch BOZA YILTOTHAETCSA
HEPABHOMEPHO', TIOCKOJIbKY COIEpPXKALIHIiCs B Heil ra3 npespa-
HIACTCH B CBA3AHHBIE MUHareHbl. B pe3ynsTaTte UEHTpANbHBIN
[IOTOK YCTPEMJIIACTCH ¢ BO3PACTAIOWEH CKOPOCTLIO.

C Apyro# CTOpPOHBI, €CTCCTBEHHO TEKYILAA BOAA ICHEPUPYET
MPENATCTBYIOLINE ABHXESHUIO Ta3bl.

B sanaTeHTOBaHHOHW TpyGe ¢ ABYXIOTOYHLIM CIMPAIEBHI-
HBIM TEYEHHEM NepUMEPHUCCKIUE BOTHBIE MaCChl, 0Opa30BbIBa-
IOLUECSH BOKPYT UEHTPAILHOIO [MOTOKA, 3aKPYYUBAIOTCHA BHYTPD
¥ BOKPYT cc0s. Hosapngercsa pasHocTh MOTCHLHATIOB MEXIY BO-
JOH nepudpepuIeCKOi K BONOH LICHTPAJThHOM, YTO BEJIET K YCKO-
PEHHUIO NIOTOK2 H3-32 BO30YXAeHHSA U 00naropaxx HBaHUus OMoIu -
HaMWYECKH ABUXKYLIECHCS BOAbI.

HUcnonbiosadue Takoit GOpMSI IBHXKEHUS MOXET paccMar-
PUBATLCH KAK BOCCTAHOBICHHUE PYHAAMEHTANIbHLIX IIPUPOAHbBIX
npoueccoB. EctecTBeHHOE JBHXEHHE OXHUBIAET BOAY, HHOE —
NPUBOAUT K €€ CMEPTH U UCHE3HOBEHMUIO.

PackpruiTas TaifHa BOABI NOATBEPXKIAET TOT (HakT, 4yTO NMpo-
LECCHI OPTraHHUYECKOTO CHHTE3a NPOUCXOHAT B €CTECTBEHHO T¢-
KYILEH BoJe, B OOpaTHOM Cilyyae MpPoOMCXOOaT NpOoLEeCChl Opra-
HHUYECKOro pacnaia. B riepBoM ¢ayyae BOAA KAYECTBEHHO yayd-
LIAeTCA 34 CYST BO3PACTAHUSA AATCHTHOMR 3HEPIHH.

Ceityac He cTORT MOAPOOHO OOBACHATD, TOYEMY TaK HPOUC-
XOIMT, HHAYC MBI CIHUMIIKOM CUIBHO OTKJIOHMMCH OT TeMbl. [lo-
CTAaTOMHO CKa3aTh UTO, BOAA, NPOXOOALIAN Yepes3 TAKYIO TPaHC-
[TOPTHYIO CUCTEMY, ABISIETCA UACAIBHLIM PETYRSFOPOM PEXHMA

: TepMunu winHaMAKa» B «DHoAHMHaMHKa» HIayGeprep HamepeHHO otaens-
€T APYT OT ApYTa, YTOOH [TOA4EPKHYTE Pa3HUIY MEXAY COBPEMEHHBIMH THADAB-
JIMMECCKHAMH W €CTECTBEHHBIMHM NPHPOIHBIMH (POPMAME TCYCHHSA. '

2 Bona YIDIOTHAETCA HEPABHOMEPHO NOTOMY, YTC HEKOTOPOE KOAHYECTBO 1a-
3000pa3sHOA MACCHI NPEBPALLAETCA B AMHATEHbE, 3 OCTABIIANCH BOLA CTAHOBHTCA
00J1ce TAOTHOM M TAXENON 3a CYeT oXTaKIecHUL. HecMOTPs Ha TO YTO B LIeAOM
TEMITEPATYPa TIOHKXKACTCA, B NMepudepUUECKMX TEYCHHUSX OHA TEFUICE, YeM B
BEHTPANBHOM.

137



BOAOTOKA, NMOCKOALKY OFPOMHAS SHEPrusi, NPOU3BEACHHAs 3a
BpeMst IIDOXOXKACHHS BOAK B TPYOE, BOCCTAHOBUT HEXBATKY K-
HETHYECKON IHEPIHH PEKH.

MoOXHO HEe TONLKO CIKOHOMMTL KaKOe-TO KONHYECTBO Ma-
POK Ha TPAHCTIOPTUPOBKE pPYAbl W TOMAE3HBIX HCKOIAEMBIX.
MOXHO B TO X¢ BpeMA YAYULIHTE COCTOSTHHE MHOIHMX KPYNHBIX
peK, CACTaTh MX BOAY XHBOH, CBEXEH, 3A0POBOM.

Cxaokenne yrias nps noMoiiny
OXJKIAMMX MOTOKOB

Bena, mai 1941 r., xypHan «lmplosion», Ne 121, ¢, 37—47

H3BecTHO, 4TO OecmioaMe, OTCYTCTBUE CIOCODHOCTH BOC-
MTPOM3BOAUTH TIOTOMCTBO BCTPEYAETCS HE TOALKO Y NIOACH, HO U
y XHBOTHBIX, AaXe y pacteHuit. [1puyuHON 3TOTO yacTo GHBaloT
opraHuudeckHe Hapyuienus. MHOTAG 3TO CRyqyaeTCsi, KOTAa Ka-
KOi-HHOYAL CTAPBIA OCEJT 3aX0UET BMEIIATHCA B €CTECTBEHHBII
XOJ1 3BONIOLUHUH. |

becnnoaue, 0MHAKO, MOXET ObITH HE TONBKO MOJOBBIM, HO U
UHTE/IEKTYaNbHBIM. OrpaHMMEHHBIC JIOGM, 0€3 TBOPUYCCKOH
XWIKH, 0e3 UHTEpeca KO BCEMY HOBOMY, TOXE B KAKOM-TO
cMbiciie Oecnnoarbl. CyliecTBYET Macca NpoSBIeHni 3TOH 60-
JIe3HY B OBIIEecTBE: TNYMOCTb, HIMOTU3M, DEIYMCTBO, B KOHLE
KOHLIOB paBHOAYIHAE.

be3yMeH TOT, KTO B X#MBOM OpraHM3iMe TUIAHETH CBEepAUT
LWIAXTH Y CKBAXHHDI, YTOOL! HOOHTE YTOA b H HEDTH, 3aTCM Tiepe-
FOHSIET U BLLKHUMAKOT BHIMOZY M3 MONYUSHHONO TOMUBA, CKUTast
€ro Ha 3eMJie, B Bole B Bo3ayxe. M3-3a 3Toro Hapyuraercs ecre-
CTBEHHbIH XH3HEHHbIH LMK NIONE3HbIX HCKOMacMblX. To, 4TO
CKPbITO OT HAC B 3eMJI¢, EI1IE He JO3PEN0, CHIE HE N'OTOBO K TOMY,
YTOOM MPUHOCUTS NMOAL3Y, HE CIIOCODHO K penpoaykuuy. [yno
NBITAThCSA NIEPEMYAPUTE FPHpoaY. 3apadaThiBasi Ha XXU3Hb, U3b1-
Masi K3 HYTpa 36MJIH O0raTcTBa CETOAHs , MOAH He 3a1yMbIBAIOT-
A O TOM, 4TO XAET UX KeTeH B Oynylem. CyluecTByeT TaKOH THTI
Jqonel, Ha3blBaCMBIX XHMHKAMH, OHH 3aHUMAIOTCA TEM, UTO
MpRAYMAIOT, KaK TPOU3BOAMTL TNIPOOYKTH (DEPMEHTALHH, HE

138



[IPUHUMAR BO BHMMAaHHWC AMHAMHYCCKUE NPOLECCH B IPHPOIL,
Onarogaps KOTOPBIM CYLLECTBYET CIIOCOOHOCTE K PEMPOAYKLIMH,
K TIpOrpecCcHBAOR 3B0MIONHA. Bee, 4ro obGnagaeT TaxmMu CBOM -
cTBaMu, 06pa3oBanoch Huaroxaps NPUPOIHBIM (hOpMaM IBIXKE-
HMs1, Gnarogaps pazHMLE TEMNEPATYP, KOTOPLIE CNOCOOCTBYIOT
MeTaloMHUECKUM rpoueccaM. Te, B CBOK ouepens, MpoBOLMpPY-
0T OPraHHYECKHHA CHHTES.

CerogHs HUKTO TONKOM HE 3HAET, YTO NOAPAYMEBACTCA ITOA,
TEPMUHOM <«TTPOAYKT OPraHNIEeCKOT0 CHHTE3a». 3AeCh TOXE, KaK
W BE3AE, €CTb PAlIUUUS. DTO 3aMEYATSALHO, U BOT M0 KaKOH
npuuMHe: 6e3 pa3HOCTH 3apPAHOB, 663 pa3HOCTH MOTEHIHWATIOB HE
6610 Obl 26CONMOTHO HHKAKUX (POPM ABUXEHUH — CIOBOM, HE
66110 Obl IBONIOLHUH.

[eHepaums, nin yp-npoBOLMPOBAHHE ITHUX PAJTHUUKR B Me-
XaHH3IMaX, MO3BOJUT CMOICIHPOBATE U BOILUIOTUTH Oecyucnes-
HbIE BAPUAHTH! IBOJLIOLIMOHHOIO I1YTH.

Hac uATepecyioT Cioco0bl co3naHusi ABUXYLUEH CHIBLI K ra-
30B-BLITCCHUTEACH, KOTOPDIE OB HE Cropany, He Naxnu, He Co-
30aBATH MHOTO L1YyMA B nIpouecce paGoTh.

XKusHb — 3710, 6€3 COMHEHUS, OUTBaA. JIIOIH TOXE HEYTOMM-
Mbi€ OOpiibl, CBATO BEPALLKAE B TO, YTO OHU CNOCOOHBI NOOEAUTD
W OZYPAYHTH NIPAPOILY, MHSLILIUE CebBsT BEIMKHUMHU XHTPELAMHU H
MCKYCHEHINUMK H300peTaTeIiMu. A Bedb, €CJIM NOCMOTPETH
fpasie B T7143a, JIORW — BCETO J1ALIL HECYACTHEIE CY1HECTBa, TI0-
CTOSIHHO MOABEPTAIOILIUE CBOIO XU3Hb OMACHOCTH, TAK KAK Bbi-
6pann cebe conepHUKa He 1O CUNaM.

Flocae Takoro nmad)OCHOTO BCTYIUIEHHS A TOMBITAIOCH KaK
MOXHO 6oJiee HArNANHO OfIACATh TUFAHTCKYIO Pa3HHULY MeXAy
Pa3THIHBIMH THITAMH MOTCHLIHANOB TAK, K&K 3TO MOXCT CACNATH
HECHAY4YHBIU HAONIDAATEND MPUPOLDI.

Ecre gBa pesynbsrata HaOMOACHWH, KOTOPHIE NO3BOAAT y3-
HaTb CYTb TIPMPOAHbBIX npoueccoB. OcTaercsi ¢Aenarb TONbKO
NPABIIBHBIE YMO3AKIIOYCHHUA U OTKPBITL HEBOODPA3MMBIC BO3-
MOXHOCTH.

1. H3secTHO, YTO B BBICOKOHAIMOPHEIX GOfiaepax MIpH ofnpeae-
NeHHLIX OOCTOATEALCTRAX O3 HapYIIeH A FepMETHYHOIT H30-
JISIWY NPOMCXOIMT Nepenan JaBNeHHsA C BHICOKOTO Ha Cpeal-
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nee'. [Moka HUKTO He Halllen OOBLACHEHHE ITOMY, K TTOTOMY
MPOU3BOACTBO MHMHHATIOPHEIX 60fNepoB ObLIO 3anpeLICHO.
Tenepb NpUXOAUTCA UMETh JACAO ¢ HEIKOHOMUYHBLIMH FHIaH-
TCKUMY MEXaHHMYECKUMM MOHCTPaMH, 3aHUMAKILMUMH KO-
JIOCCANTBHOE KOMMYECTBO NPOCTPAHCTBA.

2. M3BecTHO TaKXe, YTO B KAYECTBEHHOH BOAE M3 BHICOKOTOD-
HBIX HCTOUHUKOB, €C/TH Ha HEE BO3REHCTBYIOT TEIUIO U CBET,
MOABNAIOTCA IIY3bIPBKY M3 YIIeKUCIoro rasa. Koraa ona ox-
JaXAaeTCsH, OHU Hcye3aioT. OaHako KpUCTATbHO YUCTas BOJA
CTAHOBHTCH 0€3BKYCHOM. E€ 3aryiueHHbIe XA3HEHHbBIE CHITBI
HCYE3aI0T 0€3 cena.

3. Ecau npu 0coBbIX BHEITHHX YCIOBHAX TOOPOKadYeCTBEHHYIO
BOAY M3 BBICOKOTOPHBIX MCTOMHHKOB BpAalllaTh Ha BBICOKOMH
CKOPOCTH B TYPOMHAX C JOMNAcTAMM, HAMPABISHHbLIMU MO
OTIPEAENEHHBIM YT0M, TO 3(deKkTuBHad paboyas cuia HCK-
NICYHTEABHO CHIILHO BO3PACTET.

CyLiuecTByioT 0COOEHHO TOHKME TLIONOPOIHEIE MAaTEpPHH.
Hayxa He MOXeT MX HHM M3MEDUTD, HH B3BECHTD, (hepMep He MO-
XeT MX HH MMocesATh, HM BbIpacTUTh. [10TOMY UX CYLIECTBOBAHME
HHKTO H€ MPHHHMaeT BO BHMMaHHE, HTHODHUPYIOTCA MHOIHE
(aKTsl, CBHIETENLCTBYIONIHE 06 UX CYLIECTBOBAHMY. NMPUPOA3
OCTOPOXHA M UMEET A€10 UL C HACTOSLUIUMU UEHHOCTAMH, U,

! Bror npouecc obvacHserca Bukropoum LllayGeprepoM Ha cTpaHHLiax Xyp-
Hana «Implosion», Ne 117, ¢. 60—61, B ctarse «boraras Bozaa»: «HapecTHO, 4TO
NpH HOPMALBHOM TEMIIEPATYPE KHCIOPOI HE MOXET CYIICCTBOBATD B CBOOOIHOM
COCTOHHMH, a4 B hOpME O30HA OH JEIKO CBA3EIBAETCA C A30TOM B COOTHOWEHNUU
3 MoReKyAR Kuenopoaa X 6 asora (30, + 6N,). UMeHHO Takas nponopurs Bhi-
FOAHA IS XMBYILHX OPraHH3MOB. A CBOOOIHbIE MOJCKYIR KMCI0POAa IOgRAA-
0TCH NpH Temnepatype +40 °C (+104 °F), 1 ux NoABACHUE MPOBOLIHPYST peak-
LMK, YIPOXKAWIME XH3HH YeNOBEeKa, MOXET BbI3BATh TEIUTOBOM yaap, HalpH-
Mep. TIpr remnepatype 1000 °C (1,832 °F) obpajoBniBalorcs OZHOATOMHLIE
MOACKYIE KHCTIOpOaa, BecbMa cneumduyHbie no ceoei npupoie. Ma-3a aroi
aToMHOR TpaHCPODPMAIIMH, HECMOTDSA Ha FePMETHUYECKYTO H3QIALMIO, B Gole-
pax Habnonaerca NOHMXEHHE AaRTeHHA. TakkKe CACOYCT OTMETHTDE TOT (akT,
4yT10 2307 (IN) camM no ceGe He ABNACTCA YHHKANBHEIM XHMHYECKHM SEMEHTOM, B
peanbocTH 3T0 rpynna CH, (To ecTh yraepos, obpasosanHbii rensem He, , coe-
AUHCHHRI C BOJAOPOAOM, KOTODPLEA BHITIOMHAET pOAb TPAHCHOPTEpa). bomee
TOro, U3BECTHO, YTO BOIA B ra3000pazHOM M XHMIKOM COCTOSHHE — 3TO COBEP-
LieHHO pa3Hble Beld, Boga-ras — 3ro OH,, Boga-wusnkocts — 310 {(OH,),. OT-
C1043a BCOKAS aKTMBHOCTH BOASHORO Napa, B MOJIEKY/1aX KOTOPOTo CBOOOIHE U
TOTOBB K B3aMMOIEHCTBHIO Z1BA YIACTKA MONEKYABE. B XWIKOCTH TAKOTO HET, B
€€ MOJIeKY1aX BCE CBOGOAHRIC JIOKYCH 3JAHATHI BOAOPOAHBIMH ATOMAM M,
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YeM OHH JOPOXe, TeM He3aMeTHES OHH B MPHPOIE I YENO0Be-~
YEeCKOTO 171a34.

HckpeHHOCTE — MYTh K KCTHHE. YeM CMelee Mbl CMOTPHM
npaBic B [1a3a, TCM ropiie HaM 0CO3HaBaTh CBOE 3a0ayXic-
HHeE, Bellb BCA HAlla NMBHAU3ALUA KILET NOAb3Y TaM, Tle €¢
ObITH HE MOXET, U CUMTAET GOFaTCTBAMH TO, YTO HA CAMOM JIeNe
He CTOMUT HH rpolua.

C OMONOTMYECKOM TOYKH 3pcHUA IBOTIONUS IOMXHA pac~
CMATPHUBATECS KAaK PE3Y/16TAT NPOLECCa pa3MHOXeHU . [laBaiire
0OpaTHMCA K NOTHOCTEID CPOPMHPOBAHHOMY IA0IY BepeMeH~
HON X¢HIAHBL. OH MOXET IPHITH B 3TY XHU3HD TOAbLKO Gaaro-~
Japsa ocoBOMY ABUXEHKIO, ¢ KOTOPOI'0 U HAUUHAETCS €0 MYTh.
HBvxeHne HaYKHHaeTcs ¢ MPUIMBA TUIOAOPOLHOM CyOCTaHLINK,
CIOCOOCTBYET XOPOILIEMY HAaYally HE3aBUCUMONA XU3HU U ABTO-
HOMHOTO ABMXEeHUA. [TpH NOMOHIM ero NPUPOIa cO30AET MUY
075 TMPOUECCOB U3MEHEHHUA (DOPM, COMPOBOXAAIOILINXCH BO3-~
OyXIeHUEM Y akTMBaLueii. bes HUX mosiBIcHUE Yea0BeKa Ha Oe-
JIbIiA cBeT OBUIO OB HEBO3MOXHO.

Bech npouece coTBOpPEHHUA XHU3HU TPEOVET 0COOBIX HHCTPY-
MeHTOB. OHU BCerja ecTb B HATWYMM, HO IUIST TOFO, YTODBI OHH
[IpaBUNBHO NEHCTBOBANH, TPeOYIOTCA 0CcOOBIE YCAOBUS, 0COBOE
ABHXECHHE.

Ham HyXHO cinepoBaTb TOMy Xe caMoMy modus operandi,
€CJTU MBI XOTUM TOJIYYUTh MONB3Y OT JAHHOTO IPHPOAOH Gorart-
CTBa, YP-NPOAYLHPOBATH BOAY TAKOTO Ka4eCTBa M CBOMCTB, KO-
TOPBIM MOXHO HaiTH GeCYUCNeHHbIC BADHAHTH NPUMEHEHHMS.
To Xe OTHOCHUTCS K BO3AYXY H K M0GLIM IPHPOAHBIM CPEIaM.

HBa opraHu3sMa (BoJa U BO3IyX) COCTOAT U3 MHOXECTBA MHI -
PEAHEHTOB, PA3THUHBIX 110 NPOHCXOXACHHUIO U cBOMCTBAM. Kak
W3BECTHO, HaYKa pacCMaTPUBAET 3TH BHYTPEHHHE KOMIOHCHTHI
CyOCTAHIIMU KaK XUMHYECKU HHEPTHBIE IPUMECH.

Ha camoM nene oHU SBRISIOTCA NMepeHOCYUKaMy GUnonsip-
HbIX HEPTeTHYECKHUX (PAaKTOPOB, KOTOPHIC BO B3aHMOACHCTBHH
¢ IPYTHUMH KOMIIOHEHTAMHM OKPYXalOUIEH cpelbl MpPOsSBRSIOT
cebs Kak aKTUBHbBIE TIPOU3BOAUTENN SHEPIUM. Kaxblil u3 HUX
VMHAMBUAYANIEH TIC CBOMM CBOMCTBAM, B TIPHPOLE MOTYT BCTpe-
YaTbCs IOXOXUE APYT Ha APYT4, HO aBCOMIOTHO OJUHAKOBHIE ~—
Hukoraa, [1pocTo HeBEPOATHO MPOUCXOXKIAEHUE BYX OAUHAKO-
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BBIX peaklUuit, BUA M TUM NPOAYKTd CHHTETHYECKUX MPOLECCOB
BCErIA 3aBUCUT OT YCIIOBWIH OKpyxXamouiein cpeabl. Enle 'epax-
JIT CKa3a/1, Y10 HEJIb3s IBAXIB! BOATH B OAHY M TY Xe Bony. Bee
B [MPUPOAE HEMPEPLIBHO MOABEPracTCa npoueccaM Tparcdop-
Mallyu.

YenoBeueCTBO SIS NPUAET K NOHUMAHHIO 3TOro, OGyier Ha-
MMCcaHO MHOFO KHMF ¥ HAYYHBIX TpyA0B. Hama uenp cetwac —
pa3paboTKa METOIOB YP-({IPOU3BOACTBRA BLICOKOKAYECTBEHHBIX
JAHHAMAYECKUX aTeHTOB (IHHareHoB), UX OCHOBHBIE CBOKCTBA
OyAYT OMKUCaHBI MHOH TSI TOTO, YTO0B! yOEeIMTh BaC B HEOOX0nH-
MOCTH CO30aHHSl MUHUATIOPHBIX MALIKH, PA0OTAIOLIUX B rTapMO-
HUU ¢ IPHPOAOH U, CNTENOBATENLHO, IPHHOCKILUX SOMbiue Mo-
JIB3BL, YEM COBpPEMEHHBIC. KaXxABIil 4eioBek BONEH NPUHUMATDH
HOBBIe METOALI MNY XK€ OTPULIATh KX K NPOAOIXKATE BEPATH B TO,
4YTO HAYYHbIE CHCTEMEI, TPUAYMAHHBIE PALIHORATUCTAMH, — 3TO
yyulee, 4YTO MOXET 1aTh MEXAHUKA.

IMpakTuyeckas 1eab HallMX Hay'UHbIX H3bICKAHNIH — Yp-CO-
3AaHKE OCOObIX YINEBOAOPOAOB — OECILYMHOIO, B€CMIPHUMECHO-
TO TOILUIMBA.

KaxIblil 3HACT, YTO TAK HA3bIBacMbill [a30/IMH — BCLUECTBO
B3pbiBooTIacHOe. Hac MHTepecyeT mpobieMa CO34aHus HE 3KCIT-
JIO3UBHBIX, 3 UMMNO3UBHbIX CyOCTaHUHN. EC/n M3yuuTh npo-
TIECCH MPOU3BOICTBA CHHTETUYECKOTO TOITHBA, TO TIETKO yCTa-
HOBHTD, YTO BEAYILYIO POJL B HUX HAPABHE CO BCIOMOTATEI hHBI -
MH KaTANIUTHYECKUMH DAKTOpaMU UIPAET BbICOKOE NABICHUE Y
TEMIIEpaTypa.

JloctaToyHo Maneiluero TerioBOro RIMSIHHA, 4ToObl OTAE-
JUTh COAEpXalliHecsl B H0OpOKAYECTBEHHOH BOAE IMONE3HbIE
KOMITOHEHTBI OT XymIIHuX. Kak JCBOMIOLIMOHHBIE 3NEMEHTH OHH
CTaHOBATCA BUAUMBIMH Y KOHAEHCHPYIOTCs B opMe Husnye-
CKOM MaTEPHN.

UHrpeneHTsl, coaepxaiuuecs B KapboHe (yrae), MOXHO
Ha3BaTh HEOIUIOAOTBOPEHHBIMH PENPOAYKTUBHBIMHU, OHY MO-
100Hb (OPMATUBHBIM CYOCTAHLMSIM CO3DCBHICH XKCHILKHBI
cpasy rmocle MEHCTpyaLnn,

Kak Try3bIpbKH YIJIEKHCIIOTO a3a B HarpeBaloMenca BOAE,
IO BAMAHUEM TEIJIA OCTATOYHBIC BELUISCTBA PACILCTAAIOTCH
W HSUTPATTU3YIOTCSE, MOCHE TOTO KaK OTACNAOTCS Y BhINAgal0T
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B OCANOK BBICOKOKAYECTBCHHAIC KOM HOHGHTbIl. 3atem non
BBLICOKMM IABJI€HUEM BHELIHAA 000/104Ka MK X TPAaHCIOPT-
Hasg cpela pPaspywliMTca, H BLICBOOOASATCS pa3spsAXeHHLIE 3ie-
MECHTBI.

TIpu BHICOKO# TEeMNEPATYPE NPOMCXOAMT BbINIYCK ITIPOTUBO-
MTOJIOXHBIX TIEPBUYHBIX 31EMCHTOB, PAVIUYHLIX (DOPM KUCI0DO-
Ja. OHY JOCTHTAIOT 3apsiXEeHHOTO COCTOAHMIA, KOTOPOE NO3BO-
JFET UM NoTpebnsTh, WAH, KaK FOBOPST YYEHBIC, CBA3LIBATD,
CBOW KOHIAEHCHPOBaHHLIE AaHAJIOTH.,

BT MeTabonnueckure NMPOIECCH NPUBOAST K BOSHUKHOBC-
HHIO ABWKEHUS, POPMHEPYIOIETO KaK BEICOKO-, TaK U HU3KOKa-
4eCTBEHHbIC MMPOAYKTHI CHHTe3d. B manwuedimieM ono mudide-
PEHLIUPYETCA Ha NBa NO-pa3HOMY IeHCTBYIOUIMX NTOTOKA. biaro-
1apsA OAHOMY U3 HWX BO3HUKAET KauecTBeHHast popMa SHEPTHA,
KOTOpas NPOHUKAET Yepes Mobbie nperpaabl U Beaer cebd, Kax
HATy4AI0WMHCA 3apsa.

B cnyyae, Korga ocTaTodHbie CYOCTAHLMM CBA3BIBAIOTCA
Mexay co00H, H3 HUX ITOJYYASTCA BTOPOCOPTHLIH NPOAYKT CHH-
TETHYCCKUX NPOIECCOB, HA3LIBAaEMbIH TOMJAUMBOM. B MOMeHT
OCYIHECTRICHHS ITHX PCAKUMH CWIa KaBUTAUWM BO3PacTacT
H3-32 SMHCCHU HNM PA3PALKCHUS BbICOKOKAYCCTBEHHBIX CYO-
CTAHLIM .

OIHaKO He CTOWT YRIEKAThCH KOBEPKAHHEM JIPUPOIBL. 306Ch
MBI ONYCTUM JANBHEHINES ONMCAHHUE 3THX CKYYHBIX, HE 3aCy-
XHBAOIHAX HALIETO BHUMAHHs NPOLICCCOB, NOTOMY KaK €CTECT-
BEHHBIE U IOCENIE HEM3BECTHLIC SRICHHUA HaM ropa3go HHTEpeC-

Hee.

ABa XyI0XHIKa MOTYT PHCOBATh OJMH M TOT X¢ TIei3aX, HO
3To 6yayT HeonWHaKOBBle KapTHHEL. OAUH U TOT Xe XHMHYE-
CKH#l MPOLIECC JaXe NP HE3HAYRTENBHO OTIMYAOIHXCS YCIO-
BHAX MOXET MPUBOMAMTE K PATHYHBIM PE3YNbTATAM.

Ba GHNOAAPHBIX BHYTPEHHHUX KOMITOHEHTA, KOTOpUIE [IpH-
CYTCTBYIOT B 3apOXNaiolIeics CTAHK B 1K060M OPTraHHYECKOM
BELLIECTBE, — 3TO CKPHITHIE pe3epBH 3Hepruu. Tpedyercs cne-

! [tpn pacnaae yroawHol xuenors {(H,CO,) a0 yrnekuncnoro raza BHCBoOoX-
Jacrcs MOACKYIAPHEF kucaopol. Co3aasTed CBOEro pona BakKyyM, BHI3HBAIo-
KA YMEHBLIEHHE B 00beME BHYTPCHHE R CTPYKTYPHL
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LIHANBHASA NOATOTOBKA, YTOObB CKOMOMHMPOBATH MX MpaBHIL-
HbIM 00pa30M ¥ U3BACYD NIOJIB3Y.

B tpy0y, xoropasi moiapoOHO OnMcaHa B IIPOIICHHH Ha Na-
TeHT', AUPECOBAHHOM YIIPABJICHUIO IO BHLIAYEC HATEHTOB, A
BCTPOWI CITELMATBbHOM POPMBE JTONACTH, BLI3bIBAIOLIHE COTIPO-
TuBIeHUe. OHH CIeJaHbl U3 MaTepyaia, KOTOPBIHA yBEAUYUBACT
MOTERIIMAI, W PACTIONOXEHB! BROAb H3BWIHCTBIX HOPOXEK IO
BHYTPCHHHMM CTeHKaM TpPYObl. PYKOBOIACTBO K KOHCTPYMPOBa-
HUIO 3TOH TPYOBbl HAXOAUTCH B IIPWIOXEHUH K NATEHTY MOx OT-
AenbHBIM 3arooBKoM. Oco0oe BHUMaHME YIACIEHO H30JIS1IHMM
TpyObi. OnHcaHHe TOro, 1foa KAKHMHU YIIaMH A0JXKHbI 6bITE pac-
MOJI0XKEHbI IONACTH, €CTh B HPEAbLIYIIINX NATCHTAX.

Jertanu, Kacaiouinecs MpoUeayp, BHI3bIBAIOWHAX KATAIH3 H
KATATATHYCCKHE H3XDEKThI, €CTb B MPWIOXKEHHH.

Tpyba monxHa pacmonaratbCs fion 0COOBBIM HAKI0HOM H
OPMEHTHPOBATHCS B OCOBOM HANpapieHUK'. 3aTeM ee clenyeT
3aIIOJTHHT b BOIOMW, MYYLLIMI BaApHAHT — MOPCKasi BOAA, KOTOpas
NMOABEPIa/iaCh BO3ACUCTBUIO COJMHEYHOW paaualMy, BOJA CO-
ZiepXalias b6, YFOAbHYIO KUCIOTY ¥ MHOTHE APYTHE KOMITO-
HEHTHI. '

BumecTe ¢ 3THMU MHIPEAUWEHTAMH BOJA CTPEMMTEIBHO MPOXO0-
BMT IO ABYM paszTHYHBEIM A0poXKaM. [lepudepudeckue BOAHbIC
MacChl MIYT 11O BEHTPOOCKHOMY MYTH, B TO BPEMSI KaK LIEHTPATb-
HBIH IOTOK BOAKL POXOIHT LEHTPOCTPEMUTEbHBIA IIYTh.

Tena Taxenee BOAB MEpEeMELIAIOTCA B HEHTP. KOMNOHEHTHI,
KOTOpBIC erye TPAHCTIOPTHOR Cpelbl, MUrPUPYIOT IO HAMpaB-
AEHHIO K repudepuy, rae OHH CTATKHBAIOTCS C KINHOOOPA3HbI-
MH HaNpapIdiOIUMMH JONACTAMH, KOTOPBIC 3aCTaBIAIOT HX
OCTABATLCA OKONO CTEH TPYOLL.

JlonacTu pacrioNoXeHbl Ha OTIPEACIICHHOM PACCTOAHKH APYT
OT ApYra TaK, YTO MEXaHH4eCKOE NABJIECHUE MEPHOAMYECKH TO
YMEHBILACTCH, TO MOHUKAETCA. 3TO MPUBOAUT K OXJTAXKACHHIO
BOJTHOI MacChel, TAK Xe, KaK ¥ B ponecce JIunae', Tonbko ¢ Toi
PA3IHHLEH, YTO 30€Ch OPraHH3alvs BEUICCTBA CYIIECTBEHHO OT-
JIAYAETCS OT OCTANBHBIX [TPOLIECCOB TEILIA.

! Cm. onimcaune natenTa Ne 134543, a Takoke Ne 138296,

? CM. ontucanHe CEBEPHO-IOXKHOM Y 2aNaAH0-BOCTOYHOR OPHEHTARHH TPYD B
kxHure «Nature as a Teacher.
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Yepes KOCBEHHO IMOPOXIACHHOE OXITAXKACHUE BO3pPacTaeT
THIOTHOCTH, B TO BPEMS KaK MEXaHHUYECKH BbI3BAHHOC YBETHYC-
HHE CKOPOCTH CIIOCOOCTBYET NOABACHHUIO 3HAYMTEIbHOM CHIbI
TPEHMA CIUpanbHO. baaroaaps 0co6o paconoXeHHbIM fona-
CTAIM NOABNSETCA BpallleHHE, ¥ GUMONSIPHEIE HHTPEIUEHTHE, KO- |
TOPBIC CONPUKACAKOTCA APYT € APYTOM, TPYTCA RpYyr O Apyra u
JBHUIaloTcd BCe OLICTpee, OAHOBPEMEHHO YMEHBILASCH B O0be-
M€, MOTOMY KaK MOCTEMNeHHO HCTHPAKOTC. Takoke, OTAEALHO OT
BPALLATENIEHONO, BO3HUKAET APYroe ABUXEHHUE, KOTOPOE 3aCTaB-
NSET TENa HHIPSAUESHTOB BpaliaThCa BOKPYr COGCTBEHHOM OCH W
UCTHPATBCA CO BCEX CTOPOH.

Crnenyer OTMETUTB, 9TO 3KCNIEPUMEHTHI, B XOJI€ KOTOPLIX
YCTAHOBJIEHO, YTO BCE CYOCTAHLMH 36MHOTO ITPOUCXOXICHHMS'
pearupyor Ha UEHTPOOEXKHOE ABUXKEHHE, a BEUIECTBA HHOTO
[IPOUCXOXKACHHUS, @ UMEHHO BCe (POPMbI TaK HA3LIBAEMOTO KHC-
JIOpPOAA, aKTHBHBI IPH LCHTPOCTPEMUTEIIBHOM.

1o obycnariInBaeT TPOCTPAHCTBESHHOE PasieiecHue ABYX
TUNIOB OUMOJISPHBIX CYOCTAHUMIA, TO ECTh MPOLECCH ¢ YYACTHEM
KHCA0POoa MPOX0aAT GUIHXE K LUeHTPY, KapBOHBI pacronaramoT-
Cfl Y CTEHOK, Te OHH NPONOIKAIOT MO NABNCHUEM TICPEMANLI-
BaTbCA. B pesynbrare BRICBOOOXAAIOTCA HX BHYTPEHHHE MHIDE-
OUEHTH H TOXKE, B CBOIO OYCPeb, PACTIPEACISIOTCH B IIPOCTPaH-
CTBE COTVIACHO CBOUM CBOMCTBAM.

n poueccJinnge: 1. «[lpouece, NPOHCXORAILHA 1O BHCOKIM JaRICHY-
€M, HCTIONIb3YEMBIH A TIPON3BOJACTRA CXHXEHHOTO KHCAOPpoaa M a3ora. [Tocae
npeccosanus 10 200 6ap cacayer oxnaxKEcHHe R dpakuHonnpobaHner (Cho-
Baph XMMUYECKUX TEpMIHOB. Penguin Books, BenukoGpwranna, 1983 r., ¢. 399),
2. Tpotiecc ckUXEHHSA Ta308 npH oMo >ipexra Ikoyna — Tomncona. B
aToM n3obpeTerHoM Kaprnom ¢on Jluane (1842—~1934) npouecce cXuxeuna
BOA1YXA Y3 BO3AYXA YXOMAT BOAAHOM HMAp M YTACKHCAKI ra3, Gnarogapa yemy o
cxnmacTed Ao 150 atmocep (Y10 HAMHOTO BHILIIE KPUTHUECKOTO JABAEHUA) W
cxmxactea. [Tpouecc HenoAbIyeTes s CKMKEHMS PAYIHYHEBIX ra3oB, HANPA-
Mep ROJOpOAa U reivs. Bonopoa cieayeT CHauama OXJaaMTh N0 TEMIEPATYphl
HKXe, YeM TeMreparypa sHeepcui (cM™. addexkr [Ixayns — Tommncowa), npu
NOMOKEEH XMAKOTO BO3AYXA; Tenil JXe Halo OXIAXIaTh A0 TCMIICPATYPhl HIKE,
yeM TeEMIICPATYPa WHBEPCHM, TIpH MOMOLIM Xiiaxoro Boaopona (Collins Dictio-
nary of Science. Oxford University Press, BennkoGpwranna, ISBN
0—19—-211593—6). — llpum. peo..

! 3emioro — B oTmunm or KHMcaopona, kotopuii Buktop Itaybeprep pac-
CMAaTPHBAET KaK HH3YI0 (hOpMY CORHEHOICG CBETAa — 3TO ONPEAC/CHHE OTHO-
CHTCH HETIOCPEACTBEHHO K BCUICCTBAM, KOTODEIE HAXOIATCH B MouBe (Kapbo-
HaMm).
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Takum Oﬁp&GOM, MbI BLIACHUIH HAUTHYHC CACAYIOLLUKUX TTPpE-

00pa30BaHHUI,

|. bnarogapss MCXaHHYECKOMY WCTHpaHMiO (YOAICHHIQ BHELI-
HHX 000/104eK) BHICBOOOXIATCH BHYTPEHHHE MHIPEOWEH-
Tbl, KOTOPbIe TPAHCHOPMHPYIOTCA B ABA PATHUHBIX COCTOA-
HHS BCICACTBUE BHYTPEHHETO OXIaXICHUSA CYOCTaHLIUK-HO-
cutensi. Uepes 3T0 Bo3pacTalollee OXAaXKACHUE CYOCTaHLIKHH
KapOOHOB 3€MHOI0 NMPOMCXOXOCHUS OHHM HOCTUrAIOT HaW-
BBICHIETO NOTEHLIMAIA.

2. 3anacsl Bcex GOpM TaK Ha3bIBACMOTO KMCJIOPOJa [epeMeiiia-
I0TCH TyOXe K cepearue U Graromapsi BO3pacTaiolieMy OX-
JaAXICHWKD CTAHOBATCA HECAKTHBHBIMH H BBITECCHAKT CBOHX
TIPOTHBHMUKOB — NY3bIPLKH YEACKHCIOTO Ta3a B TEIUTON BOE.
B 370 camoe BpeMs Bce Gonee Be3padtudHEIe’ II0d0pOIHbIE
CYOCTAHLIMK KHCA0POLa MEXAHUYECKH YCKOPATCH BIOMb IO
npsaMoMy (6e3nonacTHOMY) U 0oJiee KOPOTKOMY LEHTpaib~
HOMY [YTMU M B CBA3W C 3TUM OBCTPO PaciipoCTPaHATCH
{cMm. puc. 16).

3. baarogapsi BO3pACTAIOIUEMY YCKOPEHHMIO BOTHBIX Mace, TBH-
TAIONIAXCH N0 HEHTPATBHO-OCEBOMY CTEPXHIO, MHTEHCHH -
IIUPYeTCA LIeHTpoOeXHOe BpalleHue neprdepHIecKnx BO-
JHBIX Macc. JT0, B CBOIO OvYepeab, YBEJIMYUBACT JaBJICHUE,
KOTOpOE OKA3LIBAIOT B3BeLIeHHblE WHIPEIHESHTBI HA HaMpaB-
JIFAIOUIKE CIIeUHaNbHOR (hOPMBI JICNIACTH, CACNAHHBIE U3 0CO-
Obix cnapoB. M3-3a HapacTaloUX CKOPOCTEl MOAyUaeTCs
3DPeKT QIHrOAMHAMUKH, 3TO 3HAYMT, YTO BCe Doablie U 60-
Ablle AOMOMHHTENbHBIX BO3ACHCTBHI BHICBOOOXKIACTCH MPH
NOMOLIM COMPOTUBACHUH, YBEAUYUBAIOLLKX TIOTEHUMKAN, M
M3-3a HCHTpaNU3alMH TEMNOBbIX BIMAHUK Ha BOIY, KOTOpas
BPAIIACTCA 110 HANMPARAEHHIO K LIEHTPAIbHO#A ocK biarofaps
HAIPABJIAIOLLUM JIONIACTAM.

4. Bosnekasdch Tyaa M3-3a BO3PacTAOIiEH CKOPOCTH IBUXKECHHS
IO HaNpPAaBICHHIC K OCH, BOAHBIC MACcChl CBA3LIBAIOT BLICOKO-
AKTMBHBIE IMHATCHBI, KOTOPLIC BLIITYCKAIOTCA fiarogaps B3a-
UMHOMY UCTHPaHHIO KapOoHos. He noasepraioinuecs 60bilie
RTHSTHHEO MEXaHUMECKOTO HEHTPOOEXKHOTO IBHXEHUS , 3TH 34-
PSKEHHBIE IHEPTrHAEH SIEMCHTRI 3EMHOTO NMPOHUCXOXACHUS Ha -

"' T. . 6nu3kne X HHEPTHOMY.
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YHHAIOT ONOSACKHIBATL ABUTAIOILNECH B LEHTPE KUCIOPOAHBIC
thopmbi. Hepes HenmpepbIBHOE NTPUOTHIKEHHE TEKYIINX BOJHBIX
Macc K aHoManbHoM Touke +4 °C (+32 °F), ¢ omHOM ¢TOpOHbI,
3EMHbIE 371EMEHTbI JOCTUTAKOT CBOSTO OTHOCUTEIBLHO BHICOKO-
ro 3HEPTETHUECKOTO COCTOAHMS, @ C APYTON CTOPOHBI, KUCNO-
PONHBIC (POPMBI CTAHOBATCA Bee §0JIce HHEPTHBIMH U pacce-
AHHBLIMHW, JOCTHTAsA, TAKUM 0OPa30M, COCTOSIHUSA, MPYCYLIETO
TL10A0POOHON CyOCcTaHUMU. Ecn Takoe COCTOSSHHE NOCTHIaE-
eTcsl NpY aHOMABHOM TeMMeparype, To oGnagaotne 6ob-
WO PHEprieit OCTaTKU 3¢MHOTO BellecTsa (OuiBIne KapHo-
HBI) CBSI3LIBAIOT TTOAOPOIHLIC CYOCTAHIIM, YTO 3aBepllaeT
CO31aHHE NPONYKTAa CHHTE3A.

IT0T KOHEUHBI TIPOJAYKT CHHTE3a XapakTepH3yeT (axr,
4TO OTHOIUCHHUE COAEPIKALUUXCA B HEM COCANHEHHIM K1UCIopoaa
1 KapboHoB 4:96, NOTOMY 4YTO BCe ocTaloUMecs POpPMBI KUCITO-
poia TPaHC(POPMUDYIOTCA B MNOAOPOIHBIE CYOCTAHIIMY U Ta-
KUM 0bpasoM HaXodaTcsl B CBM3aHHOM cocrosaHud. Hosbid
MPOAYKT CMHTE3A MO3TOMY 00N1aaeT BHICOKO OTPHUATEIBHOM
BaJICHTHOCTBIO H UMeeT CBOMCTBA reocPepHIECKUX CYOCTaH-
LUH,

B oTHOWEHH M 3TOT0 NPOLECCa HYXHO YIOMAHYTh O CJIEAYIO0-
WHMX MOMEHTAX: B Hay4HO OOOCHOBAHHOM Nipolecce T ry-
OUTENbLHO BIMMET HA UMEIOWIYIO PELlaOLICE 3HAYeHUE (PopMa-
TUBHYIKO CYOCTAHLHWIO, KOTOPasA HAXOAUTCA Ha CTAAMK BO3HHK-
HOBEHUS, B TO BpeMs KaK (PU3UYECCKOC JABACHHE PA3PHIBACT €¢
BHEIIHI0I0 000NM0UKy. B cydae CXKHXKXEHHMA yriasi TOCPEACTBOM
XOJIOMHbIX MOTOKOB MOHMXEHNE TEMIIEPATYPhI BOILEI IO MEpE €€
NPOXOXIACHUS 110 TPyOE BBIZBIBACT BO3PACTAHWE MOTCHUMANA.
Oanako, TaKk KaKk BO3pacTaHMC NMOTEHLMaAa UCTUHON dopma-
TMBHOH CyOCTaHLMK HMEET HCKITIOUNTENLHO ECTECTBEHHOE TIPO-
HCXOXKACHKE, OHO OyIeT HeCMoCOOHO HpOPLIBATHCS Yepe3
BHELLHIOI 000JI0YKY, €CJTH 000/104Ka NPEABAaPUTENBHO HE OyaeT
MEXaHWYECKM UCTEPTa ONArofaps BpallCHWIO BOKPYT 0OLIEro
HEHTpPa M BHYTPEHHE# poTaluu (BOKPYT COOCTBEHHOUH OcH).
BHyTpeHHAs1 pOTAlIMs BBI3bIBACTCH BIBOWHE BO3pacTaloLIEH
“KOPOCTBIO BCEI BOAHON MACChl, ITUM PAITHUUSIM HYXHO yIe-
NSATh TIPUCTANIBHOC BHHMAHHE Y COTITTIACOBBIBATHCH ¢ HEMH.
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[Mpomykr cuHTe3a, MONYYEHHBI MOCPEICTBOM XOJOAHBIX
MOTOKOB, CBA3BIBACTCA M 00pa3yeT ¢BOH COOCTBEBHbIN MOOOY -
HBIT MPOAYKT (IOBSHANBHYIO BOAY). OTIETHHO OT HOBOH, CBEXCi
¥ BEICOKOKAYECTBEHHOM 3HEPIrHH TAKXKE CO3JaeTCH COBMECTHO
IeUCTBYIOMAs ¢ HCH TPAHCHOPTHAA Cpeda BLICOKOrO NopsAlKa.
Ansa ee oOpa3oBaHus 3aTPa¥yMBaIOTCA NOCTENCHHO TpaHcgop-
MUpYIOIIKECS - (C NEPECTPARBAIOMIEACS BHYTPECHHENH CTPYKTY-
POM) 3aMacki CTapoii BoAbl. JTa ABoHHas TpaHChoOpMallKis — Ha-
TJISAHBIA ITPUMED KAYECTBEHHOIO YIYYIICHHA TOIO, YTO KOJHU-
HeCTBEHHO OBLUTO MPEYMHOXEHO (ITPOM3IBOACTBO BOABI).

B xoHeuHOM cyeTe NoMyyaeTcs KpUCTATBHO YACTas Boja Oe3
BKyCa, L{BETA ¥ 3aMaXa, BCE KOMIIOHEHTH! B Helt HAX0ASATCA B Bbl-
CBOOOXACHHOM COCTOSHHUH, TO €CTb JOCTUIJNM OTHOCHTEJbHO
BLICOKOTQ YPOBHSI Pa3BUTHSI SHEPIeTUYECKOH MIPHPOABI. D10
BOJA OTHOCUTENBHO BBICOKOM IUIOTHOCTH M OCODOH TAXECTH,
YTO JOCTHrAeTCs Onarogaps OXI1aXACHUIO 10 AHOMAJLHOM TEM-
Teparyphl, He HAMHOTO HUXe, 4eM +4 °C (+32 °F).’ |

TTpOAYKT CHHTE3a, COCTOSIINI HCKTIOYNTEIbHO U3 reocde-
PUUECKHX SHEPTUH, pa3apolisieTcs, U B 3Ty Maccy 4Yepe3 gop-
CYHKH IepUOAUYECCKH NodacTcst aTMochepHbIi KHCropon (BMe-
CTE C JPYTMMH TUIOAOPOAHBIMM BEIIECTBaMH). Takum oOpaszoM
MPOUCXOIUT HACLILICHUC KAYCCTBEHHMMHM CYOCTAHUMAMHU (OHH
MacCUBHbI TMOA BIMAHHEM BBICOKOH [EHTPOCTPEMUTEIBHOM
CKOpPOCTH). ECITH 3Ty CMECH CI1eTKa CXAaTh (Pa3orpeTh) OMyCcKaio-
WKUMCS MTOPILHEM, TO OHa HEMEILNEHHO [TEPEXOAUT B CAENYIOLIEe
110 YPOBHI0O 60j1¢€€ BbICOKOE COCTOSHUE PAa3BUTHSI, WIHW arpera-
LHHIO, — 3 UMEHHO BO3IYX.

Braronaps satomy peskomy 1700-KpaTHOMY YBEJIUYCHUIO B
00BpeMe HOBOTO TPOAYKTa MOXHO NONYUHTh MMOJIE3HOE IKCTIaH-
CUBHOE JaBIcHMEe, 3KBUBAJCHTHOe npubausutensHo 2000 ar-
mocdep Ha autp (0,264 rajuioHa’) Npou3BeEHHOMH BONbY.

' Foam 6WTH TOYHEM, TO +3,98 °C (+39,164 °F).

? 3nech KAk M AANEE B TEKCTE, MMEETCA B BUY AMEPHKAHCKMHA TALIOH, KOTO-
pHIif paBet 3,785 nuTpa, 10 ecTh | MTp = 0, 264 TauOHA.

3 «[Tpu remneparype 15 °C soaa B 819 pas Tsoxeniee, YeM BOXIYX MPH TO# Xe TeM-
nepatype. Bo Bpems napooGpa3oBaHust, ¢ APYTOi CTOPOHBI, O0BEM BOJIB YBETM K-
BacTcA B 1700 pas. Bo spema sicmapeHHs oaHoro AvTpa Boabl okoto 600 easHuMIl
TeIU1a CTAHOBATCH NATEHTHBIMH, TO ¢CTh AKKYMY/THPOBAHHBIMM, CBAZAHHBIMH».

148



He cTouT naxe ¥ roBOpUTh O CPAaBHUTENBHOR BECUIYMHONU
paboTe >TOro MexaHu3Ma. Takxe 6¢3 THIIHUX CJIOB IOHATHO,
HaCKOJIbKO HOBbBIi BBICOKOKAYECTBEHHBIA BO3XYX, MpPOAYKT
TpaHchOpMalUK, TIOJNIE3Hee Y HIaronpUATHEE AAS1 OKPYXai0-
ekt cpeAbl, 4eM NOOOYHBIE NPOAYKTH B3PLIBHBIX IPOHECCOB.
HoBbIji BO3AYX He CONEPXWT HMKAKHX BPEIHBIX TIPHMeCEH.
MBI ZOCTHIIH TOTO, K HEMY CTPEMUIUCH, @ HMEHHO — BBICO-
Koro pabouero OaBJICHHHA, KOTOpOC TIPOU3BOAUTCH BCEMU
dopmamu Toniuea. boaee Toro, 310 Heropouee, MPOU3IBOIA-
iee JaBlIeHHE BEUIECTBO BLIMOJAHAECT CBOE MpEAHA3HAYCHUE
0e3 cMpalla ¥ rpoxoTa, H ero noje3Has pabora MoxeT ObITh
yBEJMUEHA A0 M1000ro XenaeMoro ypoBHs, Ha NPaKTHUKE J0-
CTAaTOYHO MANOrgo KOJMYECTRBa MJIA OCYWIECTBACHUS HYXKHOU
paboThl.

OTa uneanbHas MPORYUMpPYIOUIAA NaBIeHHE CyGCcTaHLMs
ABNAACTCH ABUXYLUICH CMIOH IR ACHCTBUHA LEHTPODCXKHOrO
penyIbLCaTOPa, KOTOPBIN yp-TeHepupyeT OHORAEKTPOMATHe-
THYeCKHH BaKyyM, HaHGONBIIYIO BCACblBAIOIIYIO CHTY, KOTO-
pas TOJbKO €CTh B npupone. Onucadue pemyincatopa 12aHO B
MPOWCHHE O MATCHTE, aPEeCOBAHHOM DI0po MaTeHTOB B bep-
au”e'. Bonee nmoapo6Hoe onucarue 6yieT ONyOIMKOBAHO B

oyayleM.

ITarenT Ha TpyOY AAg XKMAKHX H ra3000pa3HbIX
cyOcTanmii

AscTpuiickoe 010po NATEHTOB
Omucanue natenra Ne 196680
Knacc 471, 1. Onybnuxosano 25 mapra 1958 rona
Buxropom Illay6eprepom s Jlaimne

Tpy6a aast XHAKKX W ra3000pazAbIX CYOC TARNHIH
Hata oopamenns: 30 maa 1951 rona, [lateHT neficTeuTeIEH
¢ 15 aBrycta 1957 roaa
Coasrop n3obpetenus — Baibrep LlayGeprep

'K COXANCHHID, HE HAWASHO HUKAKHX cBeIeHHH 06 3TOM NMaTeHTe.
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¥Yxe Obi10 cOeTaHO MHOIO MOMbITOK YMEHBUIUTh 33TPATHI
3HEPTUY, JABNCHHUS WIM CKOPOCTH IIPH NEPEMEIUCHHH XHAKUX
 razoobpasHex cpel. Tak, 6bu1 onyGIMKOBaH 6pUTAaHCKHIN na-
TeHT Ne 409528, B KOTOpOM omnmuchiBatach Tpy6a st KHTHOHPO-
BaHHUA 0Opa30BAHMS BO3AYLUHBIX MY3bIPEKOB B BOIE, KOTOpbIE
BBI3LIBAIOT M YBCJIMYHUBAIOT COMPOTUBICHHUE ABUXCHHUIO, Tpyda
UCKPHUBJIEHa HAa MAHED CIIMPAJH, H KPas CTBOPA COPMHUPOBAHbI
OBYMS Kpyroo6paszHbIMM ayramMH. B OpPUTAHCKOM MNATEHTE
No 285343 1913 roga 6610 cOODICHO O MPOIHCHU K Ha TPYOY €
siiiLleoOpaIHbBIM ceueHueM, KoTopas Oblia cHabXeHa Hanpasisi-
OIUMH TEYEHHE TUTACTHHAMH, MPESAOTBPAAIcIIUMUY 06pas3o-
BaHUC 3aBUXpEHMA. B amepukaHckoM mateHTe Ne 1655197, Tak
¥€ Kak U B HiBeACKOM nateHTe Ne 126637, Oninu npeaioXeHul
UWIMHAPAYECKNE WAW KOHHYECKHEe TpyOBl, YCTPOMCTBO KOTO-
DBIX YMEHBIIATO TPSHUE, MPEOOPA30RBIBAA CTO B POTALIHIO, LIEH-
TpalbHaA OCh TPYOB! CAyXWia Ocklo BpawleHUs. Haxowuen,
ascrpuiickuit nareur Ne 28099 winocTpupyer HCNoNb30BaAHAE
3aKPYYCHHBIX TPYO C YITyONEeHUAMH.

310 n30bpeTeHHe (puc.17) noxoxe Ha Xeao0 wiu TpyOy A1
XUIKKUX, TA30BLIX WM ra3oo0pasHbiXx cyGCTaHUMiA, KoTopas
NIPEAHA3HAYECHA AN TIPEAOTBPALLICHHA 00PA30BaHUS DX aBUMHbI
M YBENHUYEHHUS CKOPOCTY TEYEHHR; ceucHMe TpyOsl o6pazosaHo
HECKOJILKMMY NOJYKPYXbSMM, X CaMa OHa HCKPHMBJIEHA Ha Ma-
Hep cnupain. [1aBHas ocoGeHHOCTh M300pETCHUA — B sTHIIe-
BWJIHOM CEYCHHH TPYOBbI M BMSITHHE ¢ OIHOM CTOPOHbI, GIIM3KOM
K 320CTPeHHOMY KOHUY AiIia, a TAKXe B TOM, YTO TpyDa nepso-
Ha4YaTbHO 3aKpyUEHA BOKPYT cebsi, 4 yXKe MOTOM OHa B LICJIOM
¢opMHpyeT ciupanb. B Tako# Tpyde Hecyias cnocobHOCTh U
3hhekTUBHOCTL pA0OTH TeUEHKA BO3pacTaetT Oaaroaapa yMeHb-
IHIEHHIO TPEHMA M TIPEIOTBpalleHHIO ocaakoobpaszopaHus. s
YBEJIMYEHHSA HECYIIEH CITOCOOHOCTH CIIOCO0 3aKpYYHMBABUS TPY-
Obl BOKDYT BOODpAXAEMOIO LIWIHHAPA 0KA3alicd HEOOLIYAHHO
apexTrBed. C To#l Xe LeNblo TpybGa MOXeT 3aKpyYMBATHCSH
ONpeficeHHLIM 00pa30oM, NOCPEACTBOM Yero LIEHTPANbHAs OCh
KOHGMHUTYpauuy 3aKpydeHHOH TpyObl CTAHOBUTCS OCBIO BpAlle-
HMA. Takxe BLITOAHO 3ayXWBaTh CEUCHUE 3aAKpYUHBalOWICHCH

TPYOHI.
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B npunoXeHHOM 4epTeXE CXEMATUHHO M300paxeHa GopMa
ceYeHH1A W 3aKpydyHuBaloulascs Tpyoa. Ha iepBom dyeprexe npen-
CTaBjacHa giuesumHas GopMa ceyeHHusi, Ha BTOPOM —
JeTBEPTOM YepTexXax — KOHMHUTYPALUS 3aKPYICHHOM TpyOLI.

Ha nepBoM uepTexe ceYEHHE MHTEPECYIOLICH Hac TpyOH
H300paXxeHO C H30THYTOW BMSTHHOM HAa OIHOH CTOpOHE, OM3-
Kot K Dosiee y3KoMy KOHLY sikna. [1paBwibHOH KORGUTypanuu
TPYObI MOXHO AOCTHYb [IYTEM 3aKpYyIHBaHUSA €€ BOKPYT BooOpa-
XaeMoro IWIMHIPA WM BOKPYI BOOOpaXaeMoro KOHyCa, HO
npexie Bcero Tpyba AOMXHA ObITh 3aKpyyeHa BOKDPYT CaMoil
ceds. B cayyae, koraa Tpy6a 3aKpyunBaeTcs BOKpYr Boobpaxae-
MOr0 KOHYyca, KaK 3TO 11oKa3aHo Ha pHc. 3 4 4, ceyeHHe TpyObl
MOXeT OBITh CY)EHO O HAlpaBAcHUIO K OCHOBAHHIO KOHYCA
nub0o NO HaNpasNeHUIO K €r0 BepluuHe, bosnee Toro, ang ymMeHs-
LIEHUS TPEHHKA, 2 TAKXE NPEAOTBPALIEHM OCalKO00pa30BaHHUA
BCsl KOHUIypanusi MOXeT OBITh 3aKpy4eHa TAKUM CiocoOoM,
yTOOH €€ LICHTPAILHAA OCh CTA/Ia TAKXE OChIO BpalUEHHS.

[Ipomenne HA NaTeHT

l. B panHo#M TpyOe LA XKUAKUX U ra3000pa3Hbix cyOcTaHUMH
TIpEaOTRpallaeTcs 00pa30BaHUe OCAIKA U COXPAHACTCA 10-
CTOAHHASA CKOPOCTh TeUeHUs O1aroaapd ToMy, 410 QopMa ce-
YEeHUs] TPYOBl COCTOMT H3 HECKOJBKUX TIONYKPYFOB M CaMa
Tpyba 3aKpydeHa B CIIMpaieBHAHYI0 KOoHpHarypanyio. Ceye-
HHE TPYOB! S UEBHAHOE, C M3TMOOM, pACTIONOXEHHBIM 6HXe
K boaee y3koMy KoHiy siiina. IloMuMo Toro, aro Tpyba B ile-
JIOM 33KpPY4HBAETCA B CIINPATh BOODPAKAEMOTO KOHYCA, OHa
3aKPYYCHA BOKDPYT CaMO# cebs.

2. B cOOTBETCTBHM C ITYHKTOM | TpyDa Ao/ixHa 3aKpy4yuBaThECH
BOKPYF BOOOpaXaeMOro KoHyca.

3. B cooTBeTcTBMM ¢ NyHKTaMHU 1 U 2 TpyOy xapaKTepu3syer TOT
thakxT, 4TO B LEJAOM CHHpAJIEBHAHaA KOHGMMIYypauusa TpyOn
MOXET BpallaThCd BOKPYT CBOECH HEHTPANBHON OCH.

4. B cornacum ¢ nyHKkTamMH 1—3 miouiaap ceueHmst Tpy6ol fon-
XKHa YMEHbILATBCS B OIHOM HaNpasieHHH.
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Puc.17. Heprex TpyObI ¢ ABOIHON CAPA/IbHOI
Koudurypaumei — natent Ne 196680

ITaTeHT Ha TeXHOJOTHYECKHE IPOLECCH] K
o0opyOBaHE KA TPAHCIIOPTHPOBKH IKHMAKHX, 2
TAKKE ra3000pa3HbIX CYOCTaHUMIA

Texnoxormueckne nponeccsl 1 000pPYI0BAHKE LTSI TPAHCNOPTH-
POBKH XKMIKOCTE, I230BbIX MJIM ra3000pazHbiX cyOcTanumi, a
TAKIKE LIS KOHTPOJIS MOJEKYNAPHOTO PA3ACICHUSE W COKpAIeHNUs,
npeoGpasoBaHus M CHHTE3A B NCPEABHIAIOICHCS Cpeae U A0CTH-
}KeHHe BO3pacTaivmei MeXaHHIeCKoil CHIbL.

JdaHHBIH TEKCT COCTABIISH M3ANTEIEM U3 MATEPHAIOB XypHA/1a «lmplo-
s10n» No 41 ¢ HUAKCHCDCHUCHCHHBIX JIOKYMCHTOB.
[Marertor: Hlopryraaus; Ne 29 729 — 1953,
Opanumsa: Ne 1057576 — 1953, bpasuaust: Ne 43431 — 1953
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Hannoe nzobperenune (¢M. puc. 18) Kacaerca mpoiecca
TPAHCTOPTHPOBKH BEIIECTB B XUIAKOM, Mapoobpa3HOM, ra-
3000pa3HOM WJIM Ta30BOM COCTOSHHM (KOTIZ BEHIECTBO TIO-
A00HO, HAIPUMED, IMYJILCUM MAHN CYCIIEH3UH M T.1.). Kpome
TOTO, OMMCAHUE U30DPECTEHUS TaKXE Kacaercsi odopyaoBa-
HHU, TpeByeMOro A7s1 BBIDOMHEHWS TAKUX NTpolleccoB. Takxe
34CChH TOBOPHUTCA O HCﬁCTBMHX, HCOﬁXOI[HMbIX 7 TOro, 4YTo-
Obl VIIPABJIATE MOJICKYJASPHBIM pa3iejeHUEM MU COKpallle-
HHUCM, npcoﬁpae.osaﬂ HCM M CHHTC30M HNJIH BBUXEHHCM TIEPC-
MELLIAINNXCH B MEXaHU3MEe BeuleeTB. Jlance pacckasbiBacr-
CA O TOM, KAK HOCTHUTHYTh VBEIIMYCHUA MEXaHHUYECKOM
IQPEKTHBHOCTH W BbIFOAbE, a Takke 00 o0opynoBaHuU AN
ITOIO.

Yro kacacrcs HCIIOCPCACTBCHHO CaMOI0 H306pCT€HHﬂ, TO
BAXKHO, UTO BEIHLECTBO, KOTOPOe TpedyeTcsl TPaHCNOPTUPOBATD,
3ACTABALIOT JABATATLCH TAKUM 00Bpa3oM, UTOOEI OHO TepeMenia-
N0CH BHYTPb, 10 HAIPABICHHUIO K LIEHTPY, OAHOBPEMEHHO ITPOXO-
A5 Hepe3 yrayonenus, u3ruosl ¥ 7.0. [MocpeacTsBoM 3TOTO MaMU-
HAPHOIO, BKPYYHUBAIOLICTOCS U OCOOCHHO MHOTOKPATHO 3aKpy-
YUBAIOWIETOCs ABUXEIMS MOXHO AOCTUTHYTb CYLICCTBEHHBIX
MIPEUMYIIIECTB TI0O CPABHEHWIO C COBPEMEHHBIMM METOAAMMU

TPAHCIIOPTUPOBKH TAKHX BEILIECTB.
Beiroaa nocruraercst onarojiapsi TOMy, 4TO BCLLUECTBA Mepe-

ABHTAOTCH MO KaHanaM, TpydaM, KOHBepTepaM ¢ AMLICBUIAHBIM
CEUYEHMECM, TO ECTh [OYTH STHIIEBUAHBIM — OHO UMEET H30THYTOE
yrayonenue. CeYeHUE HA NMPOTSKCHUM TPYObI 3aKPYYMBAETCS
HarnomoOWe BHHTA B HATIpaBAeHuH T10TOKA. TpyObl JOAXHbLI
HMCTL d)opmy, TOYHO AOOBTOPHNIOILYXY [POOOALHOE CCUYCHHE
Aiua, HO ¢ M30THYTLIM YIAyOneHMEM OAKXe K OoNee y3KOMY
KOQH1lYy, KOTOPOC OXBaTbIBACT YETBEPTH (PUTYPHI WU YYTh MEHD-
l1e M NOBTOPSCT QUEPTaHME MOAYOKPYXKHOCTU. T1oj ciioBoM
«FHAIICBUAHEIH» B TEKCTE MOAPA3YMEBAETCsl MO0 KNaCCHYECKAd
dhopMa giiua, nubo noxoxasi Ha Hee opma. CrIpoBOLHPOBATH
3aKPYIMBAIOUIEECS NBHXEHUE MOXHO, 3aCTaBlisid BCILECTBO
MPOXONUTh Yepes ChOPMHUPOBAHHEIE TOIKHBIM 00pa3oM NOBED-
XHOCTH TPYObI.

153



Kananaei, TpyObl M MX HANpaBagiollve MOBEPXHOCTH MOTYT
UMETD NPAMbIE OCH, HO IPEANROYTHTE/IbHBI H3TRDAIOWUECH K 32-
Kpyumsaoumvecs GopMsl.

KombuHanus opSHUTANbHOrO M BPALUATEALHOTO IBUXEHUS
00sierJaetT U COBEPILCHCTRYET NMPOUECC TPAHCIIOPTUPOSKU BE-
INeCTBa, NOCTUrATCs MHOroYHCaeHHbie crielnduueckue -
texTbl. ITO NeICTBUTENBHO TaK, U npodeccop Ppanu [Monmnen,
corpyrHuK UlTyTrapackoro TeXHONOTMY€CKOro YHHBEPCUTETA,
JOKA3aN 9TO, NPOBEAs CPABHHUTENBHBIR a3kcriepumeHT. OH J0Ka-
344, YTO B BBIUICOIIUCAHHOK TpyOe HE MOBLIILAETCs YPOBEHB
TPEHHS, 3aT0 YBETHUHBAIOTCA CKOPOCTh W 00beM TeyeHuA. Co-
BPEMEHHbIE TPYObI C KPYTIILIM CEUEHWEM HE NABaJIH TaKMX pesy-
NbTATOB.

Bo ppemsi nepenBuxeHusa no tpyde TpEeHHE XUAKOCTH O
CTEHKH TNIOHUXAETCS 10 NOTPACAIOLIE HU3KOTO YpoBHSA. Takxe
cTajl OYEBUAEH TOT haxT, YTo 1100351 pa3HOBUIHOCTL MEIU KaTa-
JIMTHUYECKH YCKOPAET WM ODJIEruaeT 3aKpy4yHBAIOILEECs JIBMXKE -
Hue. HeobssatenpHo Oenats TPyObi M3 MEIM LETHKOM, J0CTa-
TOYHO CAC/MATb BHKNAAKY HA BHYTPEHHEH MOBEPXHOCTH TPYOhI
(Ha BCEi WIM HA HEKOTOPbLIX y4acTtKax). QueHs npocro A0CTHYb
KeMaeMbIX pe3ybTATOB, MOCKOALKY XHUIKOCTL BPEMsi OT BpeMe-
HM KOHTAKTHPYET ¢ MEABI0, H 9EM YALUEC ITO MPOUCXOJUT, TEM
nayqie. TaKXKe MOTYT C TEM XK€ YCNEXOM HCNOAL3OBATLCA MELb-
coaepXaimue cnjasbl. Menps MOXHO 3aMEHUTD JHO0BIM METaN-
ROM, 001aA310INUM TAKUMMU XK€ INEKTPHUCCKUMU XapaKTepu-
CTHKaMU, HATIpUMeEpP CepedpOM WIH 30I0TOM.

Campiil HeBepoaTHEIE 3ddekT noeTHraeTcs APH UCIOSIL30-
BaHMM BABOKHHE 3aKpydeHHbIX TpyD. BT0 Takue TpyOsI, B KOTO-
PbIX AHLECBUIHOES CEYECHUE BHAYANE 3aXPYUNBACTCA Ha IPOTAXKE-
HHUH BCeH ITHHEBI TPYOBI, a cama Tpy6a, B CBOIO 0Yepeab, 3aKpy-
YE€HA B CIMpAanb.

KpoMe Bcex 3tix cnocoboB, HYXHBIY 2hdeKT MOXHO MoTy-
YUTD N1PY UCTIONL3OBAHUM MAarHUTOB. UMK J1MGO MOXHO BbLIO-
XHTE BCIO TIPOTSDKEHHOCTh MOBEPXHOCTM TPYOLL, inbO pacnono-
XUTH UX Ha OTIpSAC/IEHHOM PAaCCTOAHHU ADYT OT Apyra.

J10 5TOr0 MOMEHTA HE OLLIO U3BECTHO, YTO BO3IMOXHO Tepe-
MEHIATh XUIOKOCTH W Ia3kl ONPEACAEHHBIM OOPa3oM, NIPH 3TOM
NO XCJaHUIO KOHTPOJUPYA UX MOJEKYISIPHYIO aKTUBHOCTD.

154



B npsMbiX ragkux tpybax, pasyMeercsi, TOXE MOXHO C
YCHEXOM TPAHCTIOPTHPOBATE XMAKOCTD, HO MPH 3TOM BO3HHKACT
pPEaKTUBHEIH, OCHA0NAI0LMEA CTPYKTYDY 3@PeKT, MPOBOLIMPYIO-
LUHM¥ PACLUEILIEHHE MOACKYIAPHON CTPYKTYPHRI. DTO yXe BHE ge-
JIOBE4YeCKOro KoHTpons. C BO3pacTAHMEM CKOPOCTH, KOTOpOE
BLI3LIBACTCH YBENHYCHHEM AaBREHHUA, a Takxe 6narozaps Ha-
rpeBY U MEXaHHWYECKOMY UEHTPHEMYTHPOBAHHIO TMOBBITIACTCS
CTEMEHb AE3VHTETPALIMH.

Ecn COXpaHATE MONEKYNSIDHYIO CTPYKTYPY ABHXVIleiicd
CyOCTaHLIMM, TO €CTh BOBPEMSI CIIPOBOLIMPOBATD MPOLIECC MOJNE-
KYASPHOTO CHHTE3a, TO MOXHO TIPEIOTBPATUTD MOCACIYIGUIYIO
TEHACHLIUIO CTPYKTYPHOIO pa3pyHIcHUA HA Ha4yanbHO CTaaHM.

CyTh W306peTeHMs HE TOJIBKO B TOM, YTOObLI HAITU MPHCIO-
cobAeHna M MpoLecChl, HO3BOASIOLLKE MPEAOTBPATHTDL HEXeNAa-
TENLHOES pa3PYLIEHWE MONEKYISIDHOW CTPYKTYPBl M NHOTEpIO
IHEPTHUH ABHXYUIErOCs BEILECTRA, A TAKXKE W B TOM, 4YTOOBI HO-
CTHYB [POLECCOB MOAEKY/APHOTO CHHTE3A H 3HEPTroodpa3opa-
aMsA. OHI cnocobeTBYIOT YBEARYECHHNIO IPPEKTUBHOCTH MEXa-
HHUYECKOH paboThl, NPOU3BOAUTEIbHOCTH.

B onpeneneHHbIX cayyasx 3TM MOAEKYJSIPHbIE TIPOLIECCHI
LO/LKHB) TPOKUCXOINTD BO BpeMsl 0c0B0TO OTIpeIeIeHHOTO B3au-
MOIEHCTBUSA CUNT, KOIAa PaCLIMPCHHE M CXAaTUE (COKDAILUCHUE)
4CPEAYIOTCA ApYr ¢ ApyroM. Ecian npesoTBpaTuTh MONeKyasp-
HYIO JC3UHTEIPALMIO, WU PACUICILICHHE, BEWECTBO JOCTUTHET
TAKOI'0 COCTOSIHMSL, NP KOTOPOM B ABMXYILEHCH BOIE WK APY-
FOM XHIKOCTH MCKIOYAeTCs 00pa3oBaHUC OCAJKA UM pa3py-
LIEHHE CTCHOK TPYOHI.

B panHOM H300pEeTEeHUH 3TOTC MOXHO AOCTHYD Hepe3 0Co-
Ot Mpouece, B pe3yAbTaTe KOTOPOTO BELIIECTBO MPEKAE BCENO
COBEPIIACT ONPEIHCNCHHOE JAMHUHAPHOE MHOTOMEPHOE 3aKpy-
YHBAIOLLICSCH ABHXKEHHE. JTo obecneuynBaeTca KOHCTPYKUMEH
Tpyo. :
Mpoileccsl MONEKYIAPHOTO CUHTE3a, PEKOMOMHALMM M
TpaHCHOPMALIMM, FHEPTETHUECKOrO oboraleHna, buokaranu-
THYCCKON PEXYKIHM ¥ T.&. MPOUCXONAT NP THOMOIIN:

a) NaMWHAPHOTO, MHOTOMEPHOTO 3aKPY4YMBAIOIIETOCH BHXE-
HHSI CYOCTAHIIM U, KOTOPOE BOIMOXHO TOTBKO B KOHCTPYKIAU
onpenencHHON GopMbl M M3 ONIpeIeSIEHHBIX CIUTABOB;
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0) Jo0arNeHNs BelECTB PAVIHYHOMN MOIEKYIAPHOM ¥ aTOMHOM
CTPYKTYPBl WIH, €CJIH HeoOXOAMMO, MUKPOJJICMEHTOB, aK-
TUBHBIX BELUCCTB U T.4.;

B) 3HEPTEeTHYECKOIO CBA3KMBaHUSA (CITapMBaHMA) CYOCTAHIIMH H
JIOTMOJIHUTEIBHBIX MATEPHANIOBR MK [IOMOIIHM KaTaIM3aTOPOBs.
3necs 3¢ deKTHBHE MOMOIb IIPAMBIX HAM PACCESTHHBIX Ty4deH
CBETAa PamMIH4YHOM 4acTOTHl (ronybbie, YILTPaHONETOBbIE
Jy4d ¥ T.0.). BO3MOXHO NIPUMEHEHKE Y/IBLTPA3BYKOBBIX CTH-
MYJISUMA, myabcaliiii unv BHOpaumnii. M3bsiTouHbIE CBETO-
BbIC WM YIbTPA3BYKOBbIC BO3ACHCTBHA JIOJKHA OBIT CBEAE-
Hbl 0 MHHUMAJBHOTO 3HAYEHHA, MHIANBHAYANLHOIO JUIA
KaXJ0ro BelneCTRa.

Tpy6a, B KoTOpO#H TaMHHAPHBII TIOTOK MHOTOMEPHC 3aBHX-
psieTCs U MOJIEKYJIAPHas CTPYKTYDA BELLECTBA HE HapyLIaeTcs,
JOMXHa ofj1azaTh CACAYIOILHUME XapaKTEpUCTHKAMU:

a) JOMyCKalTcs padiHuyHbie GOPMBbI CEYeHUd TPYOH, INIABHOE,
4YTQ0Bl MPOTOTHITOM /18 ero GOPMbI OLLTO STHIIO ¥ HA OJHOH K3
TIPONOAbHLIX MOJOBUH, OMMXKe K 3ayXeHHOMY KOHLY fiflia,
ObLT BOrHYTHIi U3rH6 (CM. PHC. | — «OTKPBITHIH IPOQUIL»);

6) IpoNOABHLIN MPodUIb TPYOH J0MXeH GbITh MONOOEH BOJIHE
WIH MEAHIPY, TaK, KaK 3TO [10Ka3aHo Ha pHC. 2a.

B uenom tpyba aomxHa ObITh CKOHCTPYHPOBAHA TaK, YTOOEI
Ha NPOTSXEHHM Beell AIMHBI HM3rHbaomerocs MnpoaoJbLHOrO
npo¢as BuITYKIas! IONICBUHA ANLIEBHIHOTO PO NiepeMe-
[LAJTACh C MPaBoit CTOPOHBI (KAK HA paspese A-A') Ha CPeIMHHOE
nonoxeHue B paspese B-B' 1 cHoBa noBopaunBaiach Ha JIeBYIO
CTOpOHY, TaK, Kak Ha paspese C-C'. [1o Mepe 3Toro nepemelue-
HUs D1yOMHa U3ruba MOCTEMECHHO YMEHDBIIAECTCA U M3MEHACT
CBOC NOJI0XeHKUE HA BOKOBOM CTOPOHE.

B npuponoHbix BoooTokax (peKax, pydbsX U T.I.) TaKas X¢
¢dopMa pycna ABISCTCA HEOOXOAMMBIM YCAOBHEM 11 00pa308a-
HHS 3aKPYYHMBAIOLLCTOCS IBUXKEHUsl, ECTCCTBEHHBIE pyc./ia A0-
XHBE CTYXATH 00pa3lOM B KOHCTPYKLMH TPYO K KaHANOB — 3TO
OCHOBHOH 3aKOH OMOTHAPABIHKH.

Ecny BMILCOTUCAHHBIN SHIEBHIHBINA IPOPWIb ¢ yrmydJie-
HHEM JTONIONHHUTD aDCOTIOTHO 3aKPYTICHHONR JOJE i Ha TPOTHBO-
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MONOXHON CTOPOHE, TO NMONYUMTCS Apyras popMa Ce4eHUsd —
«3aKpBITHH npodunb» (pUC. 3).

Ha puc. 4 B KauecTBe npuMepa H300PaAXEHO YCTPOICTBO, B
KOTOpPOM Tpy0a C 3aKpPBITHIM TIpOpHAEM 3aKpYUYeHa BOKPYT BO-

oOpaxaeMoro UHAHHIPA.
DTa KOHCTPYKLUA MOXET € 110130 TPUMEHATHCH APH CO-

3faHUH TPYOGONPOBOLOB, MOAAIOUIUX THTHEBYIO BOAY, U BOODIIIE
B TPyOompoBoaax A1060ro THIA.

Ecnu Tpebyerca yMeHbIIWTL II0OMaaL cedeHns Tpyd, uTob
COKPAaTHTEL 3aTPaThl HA CO31aHNe TPYOONIPOBOAa, HO IIPH 2TOM CO-
XPaHHUTb CKOPOCTb TEYEHHS, TO HYXHO OMHH WIH HECKOJIBKO pa3
3aBUTD Y TIPHKPEMUTh K LITHHIPHYECKOMY KapKacy (puc. 4), Ko-
TOPbift IOTOM CeAyeT BpamaTs. O0beM TPRHCIOPTHPOBKH | T10-
Ne3Has paboTa MOTYT PeryanpoBaThCA CKOPOCTBIO BpalleHUs.
Takas TeXHUKa NOAXOAUT 1A TepeMELICHUS cyOcTaHLUiHA B KM -
KOM JTH60 ra3000pa3HOM arperaTHOM COCTOSTHUM.

Ha puc. 5a, 56 usobpaxeH Opyroit NnpuMep KOHCTPYKLHH,
KOTOpas MO3BONACT KOHTPOIHUPOBATh MPOHECCH CHHTE3A (Ipe-
00pa30oBaHHA, NEPECTPORKHU, YIYULICHMUS). 3aeCh TAKXKE UCIIO-
Jb3YETCA 3aKPbIThIH NPpod b, N300paXeHH I Ha PUC. 3, U TPY-
6a, obnagalouas TakuM mpodunem, 3aKpyueHa BOKPYT KOHHUe-
CKOTO BpPALIAKIIErOCH KapKaca.

B 3aBUCUMOCTH OT TOT'0, KaKasl Le/b IpecieayeTcs, IIolialb
MoNepedHOro CeYCHHUA MOXET YMEHbIUATLCA THOO MO HanpasJie-
HWI0 K BepuiMHE KOHyca (cM. puc. 50), Kak, Hanpumep, B
YCTPOUCTBE IS Nepeaady U TpaHchOpMALlHu MOPCKOM BOALI B
MPECHYIO MUTLEBYIO, TUOO 1O HANPABICHUIO K OCHOBAHHIO KO-
Hycoo0pa3HOro KapKkaca (puc. 5a), KaK B yCTPOHCTBaX 1Jid pa3-
NeNeHUS CMEeCeN.

B 0coObix cayuasX HECKOABKO TAKUX TPYO MOTyT BhITh CBsia-
Hbl BepHIMHA K BEPLIHHE, 2 OCHOBAHHE K OCHOBaHHIO. ITO Tpe-
OyeTcd, HanpuMep, NpY CTUMYIALUHA NMYILCALMA B IpoLeccax
CHHTE3A.

[Mono6GHBIM 0GPA30OM HECKOJIBKO TAKHUX CKPYYEHHBIX TpyO
MOTYT OBITEL CTPYIITUPOBAHBI BOKPYT MPOCTOH OCH.

OTKpBITHIE, Xe100MaThIC, NEPPOPHPOBAHHLIC THOO JACTHY-

HO OTKPBITHIE 1 3aKPHIThIC TPYObLi H CHCTEMB TPY0 JAHHOIO THIIZ
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MOTYT HCTIOAb30BaTLCH A NOMyYeHUS AU dy3HbIX # QunbTpa-
LUHOHHBIX 2(pPeKTOB. )

bnarogapsa ToMy, 4TO MOXHO peryi4poBaTh CKOPOCTL Bpa-
LIEH A TAKUX TPYD, MOXHO YBEJIHIMBATD MO XeJTaHMNIO HE TONAb-
KO 00beMHBIH PacXojl BELECTBA H NOAYYEHHE MONE3HOH MEXa-
HUYECKOH paldOThl, HO MU CKOPOCTh MOACKYASAPHBIX TpaHCHOp-
MaLHIA. ‘

B takod xe craTuuHO#l TpybGe [pOLECCHI MOJIEKYSIPHOM
TpaHcOpMAIMH TIPOHCXOOST HaIeXalMM o0pa3oM 1o Bcei
JUIMHE TpYOBI, IIPOCTO UX CKOPOCTb HE AOLICKUT KOHTPOIO,

SKCIMEPUMCHTAIBHO N0KA33HO, YTO, UCIIONB3YS SMLCBHA-
HYI0 DOPMY, MOXHO CNPOEKTUPOBaTb BECbMa MOJIC3HYIO EM-
KOCTb, NOAXONSUIYIO JU1S1 CMCIIMBAHUS, B30AATHIBAH VA BEILECCTR
WIH X€ A1 NPOBEACHUA OUOXUMHUYCCKUX U QEPMEHTATUBHLIX
npoueccoB. Takyw GopMy MOXHO pa3padoTaTh MPU NOMOILK
Bpallaloiuencs (POpMbl siTIa WK, €CAY 3TO HEOOXOAUMO, HCNO-
JIb3y4 BpalLAIOLKHECs T¢Aa napaboiuueckon iy runepboamnye-
CKoM QOpMBI, MOCPEACTBOM YEro A CO3JaHHOH €MKOCTH MO-
XET ObITb YCTAHOB/ICHO DETYIMPYEMOE BPALLEHHE, KAK TOMO Tpe-
ByloT obcToATEALCTBA.

B KOHCTpYKLUHMH ABMXYILENO MEXAHM3MA A8 3TUX Bpallao-
LIHXCH TEA TOXE MOTYT UCTIONB30BATHCH ITH TIPUHLMITBI, YTOOH
TeNaM MEpeaBaiock PHTMMYHO M3MEHSIOWICECS HAMPABEHHUE
BpawieHUs. JABUraTENN TaKOro THTA HE TPEOVIOT JA/IbHEHILIETo
OITUCAHUS, TIOCKOJBKY YK€ M3BECTHDE M HCITONb3YIOTCS B TEXHHKE.

B ycTpO#CTBO MOXHO MPUBHECTH TIOOBIC TOMMONTHERHKSA MITH
U3MEHATH TEXHOMOIUIO B 3aBUCUMOCTH OT CBOMCTB BEHIECTB, C
KOTOPBIMM TIPHXOLKTCS UMETH JIC10.

TpebyeTca orpeeneHHOE KA4eCTBO BELIECTB LTS TOrO, IT0-
06l 00N1AropOINTL BOLY, M KOJHYECCTBO PACTBOPCHHLIX B HEH
KOMITOHEHTOB JAONXHO COBNAaAaTh C TAKOBbIM B MMUTHEBOM, JE-
KApPCTBEHHOW MTH MMHEPATTLHOM BOJE.

DHEPreTUYECKOe CHAPUBAHME, TO €CTh CBA3LIBAHHME ITHX
KOMIOHEHTOB CO CPEROU, NMPOUCXOAMNT OIaroaaps HATOXEHUIO
BCEX BBIIEONMMCAHHBIX (opMm JaBHXeHHA. KOMMOHEHTHI
COCAMHAIOTCS MOCPCACTBOM OHOKATATMTHYECCKOFO inter alia, Ko-
TOpOE NMPOKCXOAUT Gnarodaps NpaBWILHOMY BLIOOPY MaTepha-
JIOB, M3 KOTOPBIX AenaloTcs TpyObl, eMKocTH. MaeanshmiMu aist
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3TUX ITPOLIECCOB ABIAIOTCH MEAb, CCpeOpO, 30JI0TO U UX CILAABBI.
OaHako B UeJsAX IKOHOMUU MOXHO HCIIOIb30BaTh TAKKE H CHH-
TETHHMECKHE CMOJBI (TIIACTHK), C WITH 6€3 MUHEP&1bHBIX VAW Me-
TaJUIMYECKHUX BKJIIOYCHH I WIH ¢ KBapUICBBIMK BCTaBKaMH, JIKOBO
C MPUPOAHBIM KAMHEM, JUOGO ¢ APEBECHHON (MTUCTBEHHHLIBI,
nyoa u ap. mopoa). DTH NTPHPOIHBIE MATEPHATB MOXHO KOMOU-
HUPOBATD.

HamnpumMep, B cocylle W3 MEHOFO CIV1aBa MOXHO IIPOM3BO-
JIMTb BOIY ONPEnCICHHON BaIeHTHOCTH (C LeaeOHbIMM CBOICT-
BAMH).

BHeapsieMble B KOHCTPYKLHIO BELWIESCTBA, KATAIH3ATOPbE, 3¢
MEHTE! JOTKHBI OT MPUPOAL! UMETH OTIPEHC/ICHHBIE 3HEPTCTHYIE-
CKHM€ XapaKTePUCTUKH M COYETATLCH 10 HUM MEeXIy CODOH — 10T
3aKCH XOPOLLIO NMOHMUMAIOT Te, KTO padoTan ¢ KaTald3aropamHu.

Kcrati, S9HepreTHYECKOE CBA3bIBAHHE (CIIApMBAHHUE) MOXET
NMPOUCXOIHTb NOM BIMSEHUEM NMPAMOM HppagHallii CBETOM pas-
JTAYHOM YaCTOThi (rotydoro, yisTpaduoIeTOBOrO U T.4.), WIM €€
MOXHO COpPOBOUMPOBATb NYTEM MEXAHHYECKOM CTUMY/IAUMM
BUOpaninH.

XapakTepHoe MHOTOMEPHO 33aKpYUMBAIOHIESCs JBHXKEHHE,
BKJIIOYAlOLIee OpOMTANLHEIC M BPAUIATENBHBIC HATIPABACHUSA 3a-
KPYYMBAIOLICTOCS BELUECTBA, [IPUBOAUT K CIady TEMIEPaTYphl
IO AHOMAJIBHOMW TOYKH H CTICH(PHIECKOMY YIUIOTHEHHMIO BEILie~
CTBa, B 0COOCHHOCTH €CJIH 3TO BOJA.

314 3PPexThl CYIIECTBEHHDI 1 BO3MOXHOCTH KOHTPOIU-
POBAHHUA BbI3BAHHBIX MONEKY/ISPHBIX TNPOIECCOB ¥ IS AOCTH-
XeHUst 00/ice BLICOKOM TPOMU3BOAMTEABHOCTH M TEXHHYECCKUX
XapakTepUCTUK. UX MOXHO NIPUMEHUTD 110 OTHOLLEHHUIO K Typ-
OWHaM, IBHraTeisaM Kopabneit, TOKOMOTMBOB, CaMOJICTOB, Oa-
rofapd BO3PAcTaAHHIO IPONYCKHOH CNOCOGHOCTH ¥ TATOBO
CUJIbL BOAB! B HEOOMBIIMX UCKYCCTBEHHBIX KaHallax, Tpybonpo-
BOJAX WM Xenmobax.

IToBeiteHUe KOAPDHULINEHTA NIONEIZHOTO AEHCTBUS TPHITH-
chiBaeTcs inter alia oT00py CYOCTaHLIMH 4epe3 LEHTPOOEXHO
IEeVCTBYIOLHE pEaKTHBHbIE NaBIEHHS CTeHOK. Bo Bcex noaob-
HbIX CHCTCMAaX LBUAXCHHA BO3paCTaCT CKOPOCTh ABMUXCHHA.
IIpouecc MONECKYASIPHOTO CHHTE3a HHTEHCHDULIMPYETCs B1aro-
NapA BO3pacTaHUIO CrieLU(PHIECKOM TIOTHOCTH.
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B cayyae spamatowmyxca Tpy6, TpyOGOnpOBOAOB, eMKOCTER
peryupyemMoe oOparHOC TeYC¢HHE M/MAM NPOTUBOBPAlICHUE
BO3HHKAET MEXAY BpalllalOHIMMHKCS (pOpMaM¥ H NpoXondulier
yepes HHX CyOcTaHLHe, YTO YCKopsieT ¥ YCHIMBAET BbILICOH -
CaHHBIC AIPOLECCH], a8 TAKXE IPOU3BOAUTCIBHOCTD H 3(PEKTHB-
HOCTb. ,

[ToatoMy cepbl MIPUMEHEHHS 3TOTO H300peTeHHa Gecuuc-
JICHHBI, €0 BO3MOXHOCTH HE HMEIT rpaHuU. JokalaHo, 4To
MPUMEHEHHE 3TOTO MPOLECCa U CBA3AHHBIX ¢ HHM NPUCIIOCO0-
JIeHHil ocoDbeHHO 3¢PEKTUBHO AN IIPeIOTBPAlIEHUS paspyuie-
HHA TPYO, 0CauKoo0pa30BAHHA B KAHAAX, a TAKXKe ISl IpEBpa-
ILIEHHS COJIEHOH , HETIPUTOAHOH 119 MUTHS BOABI B CBSXYIO, Tpe-
CHYIO MWIX 1t OMONOrMuYeckod OYUCTKM  3arpa3HEHHOH
NMUTBEBOH BOOBI M IS BHICOKOKRYECTBEHHOINO MOJEKYSIPHOTO
cuHTe3a. TOYHO TaK Xe OHN MOJIE3HbI JUIA NPOLIECCOB SHEPTeTH-
YeCKOH KOHLEHTpAaillMKM W TpaHchopMauuyd, Hanpumep, LA
TPAHCHOPMALINY MOJIEKYASAPHBIX CTPYKTYP XUIKOCTEH B ra30-
0obpa3Hoe, NeTyuee COCTOTHHE H ViCe versa. 9T0 NPOHCXOANT TEM
Xe crrocobOoM, 4TO ¥ AEMOHCTPHPYET HaM NPUPOAE ITPU CHHTE3E
KPOBU M COKOB PACTEHHH.

Takxe cnenyer ymoMsHyTh, 4TO, KaK pe3yibTat IToro H3odpe-
TEHHUA, MOIYT BbITH pa3paloTaHbl HOBBIC MPOSKTH TYPOHH, BH-
TATeH 1A Kopabieit M caMOJIETOB, TPAHCTIOPTHDIE CPEeACTBA.

Mo nosoxny M300peTEHUA TAKKE CRESAYET CKA3ATD, HTO BbILIC-
YNOMZHYTOE ABHXKCHHE (PUC. 6), KOTOPOE MOXET ObITh HAIpaB-
JIEHO B IPOTHBOTIONOXHOM HAlpaBlIeHWH, U B OCODCHHOCTH
MHOTOMEPHOE 3aBHXPSIONIEECS IBHXKEHHE, JOIXHO pacCMaTpH-
BaTbCA KaK NMPOAYKTHBHOC HOBLICCTBO HAPSAAY C MEXAHH3IMaMH.
Ha puc. 6 u3odpaxen 3akpoiThiil npodusis, D — 3To Hanpasie-
HWe, B KOTOpOoM cam nipoduis Bpaniaercs, a E — aro Hamparne-
HHEe TCHICHLUMH 3aKpyY¥BaHUS.

TloMuMO cobnI0ACHUA 3aKPYHUBAIOIMXCA DOPM H 3aKPYIH-
BAIOMIETOCS IBMKCHHS, NOKHOE BHUMAHMUE ClemyeT yISIUTh
3aKpYy4UBaHUI0 Npoduns, n300paxeHHOMY Ha puc. 6, 310 OTHO-
CHUTCS K FTpodnnio 1000 popMbl M3 TeX, YTO CXEMATHIHO U300-
paxieHbt Ha puc. 4, 5 u 5d.

Taxke MOXHO HMCIONbL30BATH HEMHOTO BBITSHYTYIO AHLE-

BUIHYI0 PpopMy (POPMY Cleabl).
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IIpomense Ha NaTenT
HM300peTeHNe MOXET HMeTh CACAYIOINE XapaKTePHCTHKH U

OETanM (BO3MOXHAIL JIIODBIC HX KOMOWMHALIMH).

1. U300peTeHue NMO3BoNgeT KOHTPOAUPOBATh NPOLECCH MOMNE-
KYJISPHOTO paclliervieHus, TpanchopMaliiy WIH cOeNUHEe-
HUs1, MPOUCXOASIIME B ABUXKYILEHCS cpene, 6yab To ra3opas,
ra3oobpa3Has WM XUAKasd. 310 MO3BOAAET AODHBATHCA YBE -
HYEHHI MTPOHIBOANTENBHOCTH ¥ IPPEKTUBHOCTH PadOTHL
MexaHu3Ma. FlpuHUMT AeHCTBUS — BOBJICUCHWE BELICCTRA B
3aBHXpsOLLeecs 0CODRIM 06pa3oM IBUXEHUE, Braroaaps Ko-
TOPOMY OHO COBEPIUAST HECKOAbKO CIIHPAIBLHBIX 0OOPOTOB B
BbILLEOTTUCAHHBIX TPyDOax, BOOONPOBOJAX HAH COCYAax Onpe-
JeneHHol (opMbl M CIENAHHBIX M3 CIIENHATBHOIO MaTepua-
N1a, NOAXOAAMIEro JUTS TAKOTO ABUXKEHHA.

2. TToCcKONBKY BeleCTBa 00/1a1a10T Pa3HBIMKH MOEKY/LIPHBIMH
CTPYKTYpamy, Gnarogaps B3aMMOJECTBHUAM, TPOHMCXONS-
LIMM BO BPEMst 3TOTC 3aKPY4MBAIOLLETOCH JIAMHAHAPHOTO NBH-
XEHHSA, 3a CYET SHEPTCTHYECKUX CBA3EH MOIYT MOJYy4aThCs
BCEBO3MOXHBIC MOJICKY/ISIPHBIC OPraHM3allMM Pa3HOH npu-
DO/IbI.

3. DneMeHTH, CYHIECTBYIOIINE B IPHPOAC KAK MUKPOINEMCHTHI,
aKTUBHBIE CYOCTAHLMU 1 T.11., BOBJICKAIOTCA B 3TOT Npoliece,
4yTOOB! CIIOCOOCTBOBATE M MPHHUMATEL YHACTHE B 3HEpreTuue-
CKMX B3aHMOICHCTBHSAX.

4. DHepreTHUYECKHE B3aMMOAEHCTBUS (CNapHBaHWA) MeXay Be-
IECTBAMH WK CYOCTAHLUMAMM NMPOBOLMPYIOTCS KaTanK3aTo-
paMu, KOTOpbIe ACHCTBYIOT JUOC Ha MCXOMHOE BEUISCTBO,
nubo uepe3 NpAMOC/HENPAMOES APOU3BOACTBO MPOAYKTOB
BUOpalluKN (HamprHMeEp, TIOA BAMSHHAECM CBETA PAVIMYHOM ac-
TOTH WIM YIBTPa3ByXa, MEXaHMYECKOIO BO3ACHCTBUA ).

6 - 1810



Puc. 18. Yeprexu Tpy6 ¢ ABOHHON CIHpaIbHO#K
KOBQHUTYpaLHell — WLIIOCTPALHH K HeCKOJIbKHM HATEETAM

162



6
A3poTypbuHa

Hnémo Bepnepy LlmmMmepmany

U3 cneunatbHoro Bhinycka xypHana «Mensch und Techniks, 4. 2,
1993, maparpad 2.0 (mepenznaHie 3anuceit or 14 pespans 1936 rona)

OrneabHO OT IPOW3BOACTBA TOIMNNBA U3 BOJBI, HX IIPUMCHE-
HHE MBI OOCYINM NTO3Xe, A XoTell OBl 0CTAHOBUTLCS Ha 0CO0eH-
HOM H300pETEHUH, KOTOPOE TIPOUIBENET PEBOMIOIHIO B TEXHO-
JIOTMM ¥ SKOHOMMKE. 22 sHBaps 1936 roga g NOAYYHN TTATEHT Ha
aspOTYPOMHY («AbllIamyo Mawuny»). [punuun paboter 31oit
BAKYYMHOM TYpOMHEI B TOM, 4TO B KaNIALISpHOH TpYOKe U JBO#i-
HO# CNUPATEBHIHO} TPYOKE ¢ BHEAPCHHBIMU EKTPOMAarHUTa-
MU BO3HHKAET HCKYCCTBEHHAA MOJIHHS, TO €CTh HEKTPUYECKH I
3apsSA BbICOKOrQ HarpsxeHua. OH npeoOpa3soBLIBAET KOMIO-
HEHTBI BO3AYXa B JMEKTPUUYECCKYIO FIHEPruK0. 3Ta SHEPrus npo-
HHKAeT B GOKOBLIE CTEHBI TPYObl K Yepe3 HUX AMDDY3HBIM 1Ty-
TEM MPOXOOHT BHU3 B BUAE TeIUIOBOM SHepruu. Tlocne Takoro
MpeBpalIeHnsT BOZAYIIHONA MACCH B SHEPTHIO HAJ YCTaHOBKOM
BO3HHKaET caMoyCHIUBAOLIHHcA dhu3naeckKnil BakyyM. bnaro-
Aapsl HEMPEPbIBHOMY Da3BHTHIO TEILIOBOTO rpalHEHTa 110 Ha-
MPaBICHXI) BHU3 BO3HUKAECT MOILUHbIH, HAPaBACHHbIN BBEPX
[IOTOK BO3AYXa, KOTOPHIA 32 HECKONbKO MBHYT HHTCHCU(DUILH-
pyeTcA 00 CHABI LIHKIOHa. I1oCKOABKY FaBacHHE BO3AYXa B BOC-
XOIAIIEM HANpaBICHHUU TIPOTPECCHBHO YMCHBILIAETCS TaKHWM
HEXHTPHM CHOCO0OOM, CKOPOCTb IPOTHBOTOKA BO3AyXa MOXET
yBEAH4YMBaTHCA 10 200 KM/Y, NEHCTBYA MTPH 3TOM HA HAK/IOHHbIE
IOBEPXHOCTH TIporesnepa (TYpOMHBI) ¢ TOPMO3HO MOILIHO-
ctbio 10 000 rouwanMHLIX CUJL. :
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3TH NpoLEeCChl OTKPRIBAIOT HAM NYTh A1 co3aaHug 6ectorn-
JIMBHOTO, HECUIYMHO NepeBHTAIONIErocs 110 BO3yXyY anmnapara.
Bosnukaer 6narogapsa ¢ yHKIIMOHUPOBAHHIO MAINWHBI PH3MYC-
CKHMi BaKyyM, TO €CTh BE3BO3IYIIHOEC NPOCTPAHCTBO TEepel ee
MOBEPXHOCThI), BCACKIBAECT BO3MyX. MIHTEHCUBHOCTL BCACHIBa-
HUS MOXHO pPeTYIRpOBATh, YIIPABJIAsSs BHYTPEHHEH CUCTEMOi
«JIErKHX» MAIUHEBL. TaKXe MOXHO H3MCHATE NO XeTaHNUIO NBU-
XYILYI0 CWIY H CKOPOCTh alnapara, NMoToMY KaK TOJIKAIONINE,
PEBEPCUPYIOLIME, MOXOXKHE HA TIOPLIHK CTONGUKIK BO3AYyXa CaMU
no cebe sRAIOTCA TOUIMBOM. ENUHOXIB MOABEPrHYTOE XMMU-
JECKOMY Pa3ioXEeHUIO, 3TO TOIUTHBO IIPOBOLMPYET 0Opa3oBa-
Hue PU3NYECKOTO NPOTHBOTEYEHMS, Bliaronaps eMy BOZHHKAET
BCACHIBAKILUASA CHIIA.

Co3anas 3To U300peTeHNE, I HAKOHEL JIOCTHT TOTO, K YEMY
CTPEMIUICA Ha MPOTAXCHUM ABAJUATH JIET — CO34aTh JOCTOH-
HYIO UIBTEPHATUBY MaIllIMHAM, HOXKPAIOIIKUM YTOab, HEQTH, UC-
MONB3YIOLLHMUM CHITY BOJbIL. Bce s1o MPpEAHAZHAYCHO 41 CO32a-
HHUA NTUTATEASHBIX BELIECTR B OyIyleM, UX HIBEUEHNE U3 Opra-
HHM3MA 3eMH [IPUBEET K HAPYIIEHHUIO POCTA PACTHTEILHBIX H,
COOTBETCTBEHHO, XHBOTHEIX OpraHu3MoB. IlocTossHHO pacTy-
mee HaceaeHue 3eMiTH Bee ¢ DOTLLIMM aXHOTaXeM rpabHT 3eM-
JII0, U3BNCKASA M3 HEE H CXKUIrast BEUICCTBA, HCOOXOMUMBIC A
noaIepXaHUA XKH3HU. 51 He NCTTONIB30BAN TPOUECCH] CKUTAHMA,
B aroM anmapare NpoOHCXORHT JTHUIL TpaHCHOpMaLns BO3IYXa,
MIPK ITOM CO3TAIOTCH a30TUCTHIC BHICOKOKAYCCTBEHHBIC MaTe-
PUH, CMIOCOOCTBYIOILNE YAVYILIEHHIO XU3HECTOMKOCTUA B CIIO-
COOHOCTH K pasMHOXEHHIO ¥ pacteHUi. Tenmeps yenoBeyecTsy
W3BECTCH HOBHIH NBUTATEAb, KOTODOMY HE HYXHO IIPUHOCHTS B
XKEpTBY NPUPONHLBIE BOTATCTBA.

Bo3smytiHble MacChl, CYTIEPHACHILICHHBIC KUCIIOPOAOM, CTa-
HYT TYYUIHM H ¢AMHCTBEHHbIM TOTLTHBOM Oyayiuero. Beaeacteue
3TOT0 YMEHBUINTCA MEXAHUYECKOE U (PU3HYECKOE JABICHUE BO3-
Ayxa Ha 3eMNe, ¥ AAXEe B HU3KONEXKAUIUX obnacTsix 6yayT npeob-
NajaTh YCAOBHA ATMOCHEPH I'0p, CIOCODCTBYIOUIHE PA3BUTHIC
PACTHTEILHOCTH, 1 B TO X€ BPEMH 3aBEPLUIATCS TPOTHHCCKHE 3~
MEHEHMs1 KIMMaTa, KOTophsie OYAYT MPOTHBOAEHCTBOBATL HACTY-
MAKOLIEMY JICHHUKOBOMY [IEPHONY. JTH MaIHHLI 00A3aTENRHO
TTOIHOCTBIO M3MEHAT MUPOBYIO 3KOHOMHUKY H BHI30BYT BOMHbI H
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r.1., IOTOMY YTO aBTOMATHYCCKY TOSIBUTCS MATHILEK PACTHTENb-
HOTO BellecTBa. OHO 00MA3aTENBHO JOMXHO ObITh PaCXOAOBAHO,
3CJIM, K&K CeroaHs, Oyaer Heobxonumo naderatb co3naHus yOhI-
[OYHOM JHEPIUM W BCACICTBHE ITOI0 CTMXHUMHBIX KaTtacTpod. Ta-
<HM 00pa3oM, LHEAPOCTE H TEPIIMMOCTH CTAHYT OCHOBO#H 38paBo-
"0 CMBICTIA, TOTOMY YTO YBEJIMUMBAKIUECA KAPAMHAILHBIE W3~
MEHEHMsI TIPEBpaTATCS B IpOLUBCTaHHE. 1O ecThb JNI000Bb
WIHKHErO CBOETO, KOTOPasi HE MOXET OBbITh MPUBUTA TIPH NOMO-
1M YTPO3 U IPOKIATHH, Ha CAaMOM J€Jie YIIPOUUTCH U CTAHET 00b-
>KTOM DasMBILLNCHI 1S YEN0BeYeCTBA.

Ceivac 1 AMXOpanro4yHO paboraio HAM 3aBepLIEHHEM BTOM
BEPXTIPOCTON U ICHICBOH «AbINALICH MAIIMHbBI» W HAACIOCh, YTO
3 KOHIIE MECS1a CMOTY TIOKa3aTh BaM yXe 3aKOHYCHHYIO paboTy.
[lorom HauxrHaeTcs Bana pabora, a umeHHo padora [Tponosen-
inka na ['ope, B3bIBaIOLIETO K 3APABOMY CMBICTTY ¢ LE/THIO BHIBED-
iyTh HAU3HAHKY COBPEMEHHYIO 2KOHOMHKY M ObIT. Hac Touno
:Bena cyapba. S CHOBA NOAYEPKUBAI0, 4TO BEI MOXETE TTONOXKITh-
>l HA MEHS Ha BCE CTO APOLICHTOB, MOTOMY YTO i HAMEPEBAIOCH
YOECTICYHTh BAC MATEPUAIOM, KOTODbIH 3aCTABUT BECb MHP CH-
IeTL H CNYLUATh ¥ TIPOU3BENET Takoi dypop, UTo K BaM GyayT
TPUXOOUTH JTIOAH CO BCEX KPacB 3€MjiM, KaK TOJIBKO Bbi HAYHETE
*BOI0 Mpornosenb. Mos pabora — ueenenosath, HCKATH ¥ pasol-
1agarh. Baia paGota — roBOpPHTL M OOBSACHATD, H, TAKUM 00pa-
IOM, BAIL KPYT IENOBLIX TTAPTHEPOR CTAHET TAKUM, KAKHM OH JIOJ -
KEH OLITh; LEHTPOM CHJIBI, KOTOPAA Pa3TUBACTCH KaK BOTHA M 00-
JOJIAKHBAET BCE, B UEM €HIE €CTh HCKPA 3IPaBOTO CMBICTA.

BakyymHas TypOHHa

13 cnieyManbHore Boinycka xypHana «Mensch und Technik», 4. 2,
993, naparpac 7.6

[NpuHLMN TeHCTBUS 3TOH TYPOHHBI B TOM, YTO B KaNWIAp-
10 TPYOKe W B ABOWHOM CITMpanbHO# TpyDe, B KOTOPYIO BCTAB-
[EHBI 3IEKTPOMArHHTH, 00Pa3yIOTCH MCKYCCTBEHHBIE TPO30BHIE
)a3psibi WM BBICOKMH 37eKTpHYecKuii atMochepHEBlit 3apsan,
JOTOPbIN 11PpeodpasyeT KOMIIOHCHTH BO3IYXa B 2JIEKTPHYECKYIO
IHepruio, OHa caMOCTOATENBHO MPOHUKAST B OOKOBBIE CTEHbE M
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oTTyza AMP@PY3HHIM NYTEM TIPOBOJUTCS BHU3 B BHAIE TEILUIOBO#M
sHeprud. Yepea npeoOpazoBadHue ra3oo0pasHBIX BEMICCTE B
SHEpPryH Hal annapaToM CO31aeTca CAMOYCHIHBAIOLUCH Hu-
3HYECKUH BaKyyM, 4 Bnaronapsi HerpepblBHOMY HEHCTBHIO Ha-
lpaBleHHbIX BHU3 TCTUIOBLIX MPaIMEHTOB Pa3BHBAETCH MOINHOE
BO3ZAYLIHOE TEYEHHE, CWIA KOTOPOTO NOCIE HECKOABKUX CEKYHA
CTAHOBHTCS LIMKIIOHUYECKOH.

J10 obecriednBaET OCHOBY Ml Co3laHHMA BECTOIUIMBHOIO,
OCCITYMHOro CaMoneTa, MOCKONbKY Onarogaps (pU3HYECKOMY
BAaKyyMy, CO3JaHHOMY B amnmnapare, nepel HuM obpasyercs b6ea-
BO3AYUIHOE TTPOCTPAHCTBO, B KOTOpoe OH BcacwuiBaetcd. Cuny
BCACHIBAHHA H, COOTBETCTRBCHHO, CKOPOCTh NMEPEIABHKEHUS Ma-
ITHMHBI MOXHO I10 XEAaHHIO YCUIHBATD 4EPE3 COOTBETCTBYIONIEE
DPECYTHPOBAHUE KTAMTAHOR BHYTPU MAaITHHBL. Penmyascupyouni
BOBAYIUHBI MOpieHs GAKTHICCKM W €CTHh JIBHKYLAs CHia.
Moneepradack pa3anoXeHUI0, OH NPOBOLUPYET PUIMUCCKHHI NTPO-
THBOTIOTOK,

OGpasoBanne M COCTAB peaHON BOIBI
Or3bis Buktopa [HlayGeprepa Ha cTaThio — XypHan «Implosion», Ne 84

Cracu6o BaM 33 BAlIH HOCIEAHHE MUCHMA M TIPUIOXEHH,
KOTODbi¢ B OCOOCHHOCTH MCHS 3AHUHTEPECOBANH, TIOTOMY 4YTO
9TO YETBEPTHIN CITyyait, KOrjaa MHe BCTPEYAIOTCH PEKM, TUTABHO
TEKYIIHME B ropy. Taxue PeHOMCHANBHBIC CTYYan HENb3s MPOCTO
OOBACHUTD C TOYKM 3peHus MexaHukn. B Tarpax (ropHpifi mac-
cus B [Toavuie ¥ YexocnoBakuy) €CTh peKa, KOTOPAs Ha YYacTKe
anuHoM npHGan3nTeasHo 15 xM (9,3 Muin) npeogonepaer
nogbeM Ha 64 merpa (210 pyroB). I10 ABNEHHE ACPXHUTCH B
CTpPOXaitineM Cekpere, TOTOMY YTO DOATCA, YTO AOCKOHALHBIN
€0 AaHATH3 Pa3PYILHT 3aKOH rpaRuTaliHH. Bee 3T yrBepXaeHns
GJIM3KO CBSE3aHbl C MOMMH COOCTBEHHBIMH OTKPBHITUSAMH, KOTO-
phie, OYIYUYH OCYUIECTRICHHBIMH HA MPAKTUKE, BO3MOXHO, TTOA-
HOCTBIO H3MEHAT COBPEMCHHYIO TeXHOAOTUIO. [lomyvaecmas npn
MOMOIIK KX 3HEPTHSR DAKTHIECKU He OyaeT HU4ero crouts, Ha-
yKa caesiaia rpydyio otiifky, Ha3BaB BoIYy XHMHYECKOH hopMy-
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noit H,0. Eciv 1 BO3MOXHO OTPa3nTs COCTAB BOAK (POPMYJIOH,
TO CJIGOYET [IPHA ITOM YUHThIBATH, YTO BOJA — CAMBIi HICAIbHBIH
HAaKONUTENb U NpeoGpa3oBaTeNb, B KOTOPOM HANPAaBIeHHE JBH-
XCHHS ONpeNeNseTCA SAHHCTBEHHO TeM, KaKO# ITOTOK TIPOH3-
BOOWTCS, MATHUTHBIH WX DICKTPHYECKHUNA. DTH IOTOKY UMEIOT
OPraHHYECKOS IPOUCXOXKIAEHHUE W PACUICIUIAIOT BO3AYX H BOAOY,
TaK 4TQ TIPH ITOM BRICBOOOXKAAIOTCS TPH NEPBOHAYATILHBIX H30-
tona sogopona (H), yrnepon (xapbon) (C) m kucaopon (O). Hpu
onpeneieHHbIX yeaosusax C u O o6beauHAI0TCA 118 TOTO, YTOOR!
CTATb OPraHUYECKHM DJIEKTpHYECTBOM. BHICBOGOXIEHHBIH
BOAOPOI YCTPEMISICTCSI BBEPX HA BRICOKOM CKOPOCTH 1 Onaroaa-
ps ABOHHOMY CITMPAALHOMY JABHXCHUIO (BTODAs CIIMPaNb NIOTO-
Ka 00BHMBACTCS BOKPYT NEPBOH CMUPAM) NMPUTATKHBAET K cebe
BCEBO3MOXHDBIC CYOCTaHUMU (NO-Pa3HOMY 3apsXkeHHbIE 3Jie-
MEHTHI) BO3IYXa, YTO [MPUBOIHUT K OCBEXCHHIO H BOCCTAHOBJIE-
HHUIO OJIaronpUATHbIX KAYECTB BOAbI M BO3AYXA.

Ecnu BUXpeBOE, HANIPABACHHOE BBEPX TCYCHHUE B CIICLIUALB-
HO CKOHCTPYMPOBAHHOH TPY6E CTATKMBACTCS C JIONACTAMM MPO-
nesnepa, To ¢ pacxoaoM 4000 nurpos (141,25 ¢yra) Bo3oyxa B
CEKYHIY, YTO NMOBbilIaeT ckopocTh 2o 200 xM/4 (124 Munb/4),
OHO NPOU3BOJAMT AKTHBHYIO CI1Y, JOCTHIAIONIY10 3HaYeHus1 996
JowaauHeix cda. Yrooei paanoxuts 4000 nutpos Boakl, Tpeby-
€TCH BCErO THIIbL 3-—4 nOlUATHHBIE CHABL, TAK YTO BBIILICYTIOMSI -
HyTbIe 996 I1.C. IipeacTaBAsior CO00M CBODOAHYIO, TOTOBYIO K HC-
TIOJIB30BAHUIO SHEPTHIO. DTOT KHHETHUYECKHIE TTPHHIUN AeiicT-
BHSI OCHOBBIBAETCS HA TESPMOIICKTPHUYECKUX IIPOLECCAX,
KOTODBIE Mbl MOXEM HaONI0AaTL B MPUPOAEC BO BpeMsi 00pasoBa-
HUS LMKIQHOB, MITOPMOB. JTH MMIUIO3MOHHBIC IPOLIECCHI
MOXHO CTHMYAUPOBaTh HCKYCCTBEHHO H CNIPOBOLMPOBATL BEI-
CBOOOX/ICHUE OrPOMHOH IHEPIHU B MAJCHBLKOM MEXAHH3ME
fnaroaaps TOMY, YTO UCIOABL3YIOTCS OpraHHYECKHe KaTajlA3a-
TOPKE, TOAOOHBIE ICHCTBYIOUIMM B XXabpax M JIETKHX XKHBOTHBIX,
KOTOpbIE BhI3bIBAIOT AHCCOUMALIMIO BOABL HA 0A30BbIC KOMMO-
HEHTBI. JIMCCOLMMPOBAHHBIN BOACPOA ABASCTCA NPUTAHBAK-
ILLMM MarHMTOM JUISE OKPYXAIOLIMX €F0 MACC BO3AYXA, KOTOPLIC B
TIPOLECCE CTaHOBATCA HACTOJBKO KOHICHCUPOBAHHBIMH, 4TO
BHYTPH MalJUHBI MOTCHI{MATBHOE JABICHHUE BO3MyXa MAfacT fo
100 MM (4 g10¥iMa), NPOBOLKXPYA MOUIHBIH NPUTOK BOIAYIIHBIX
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MacC, HAXOMSAIIKXCS HEITOCPENCTBEHHO fTepea BO3MyXocBopHL-
KOM. B pe3ynpTaTe co3naercs 30Ha paspexeHHoN arMocdepnl, B
KOTOPYIO BTArMBAeTCA anmapar. BelineonucaHyniit cnocod ne-
pPeOBIOKEHUS MALUMHB HMUTUDYET NOJICT NTULL.

Hawmmn paboThl B 3T0H 00NacTH NPOABHIaKOTCA OMCHb MEH-
JIEHHO, MH BBIHYXIEHEI JOXHIAATHCS HEOOXOAUMBIX ACTANCH
MECSLAMH, BHEMMO, W3-33 YPE3MEPHOTO KOJIMYECTBA 33KA30B.
Ho Mbl paGoraeM Han MalUMHOM, KOTOPOH UIA NMPOU3BOACTBA
1000 tomanuHBIX CHA TpeOyeTcst ABMKYILAR CIWIA, paBHAs BCEro
JHLb 3—4-M. DTO HEOOLIKHOBEHHO BAXHO.

To, ¥TO BB OBKUCAIH KaK (PEHOMEH B CBOEH CTaThe, CKOpo Oy-
IET BIIOHE OOBIMHEIM SIBICHUEM, KAK TOJBKO 3Ta MallMHa OyaeT
CKOHCTPYMPOBaHa U MOJHOCTLIO ZopaboTaHa. Kaxawiii cMoxeT
NOAHATH IPy3 M0G0 TAKECTU Ha MOOYIO BLICOTY, B TOM YHCIE U
BOIY.

I'muaeHOyprekas katacrpoda oObsacHASTCA MOXOXKUMHE MTPO-
HeccaM¥ AUCCOLIHALIMU, HIH, ecnu ObITh O0Nee TOUHBIM, CUHTE-
THYECKIMM OOpaTHBIMM MeTamopdosamMu. KpylieHHe aMepu-
KAHCKOTO AUpHXAGIA «AKPOHA», HATIOAHEHHOTO I'€JTHEM, TIPO-
H30UUTO MO TOH X¢ cxeme. B mepBom cayuae Onaromaps
BOIOPOIY NMOSBHJICS OTOHB, BO BTOPOM — TelHil CTAN XUAKO-
CThIO. A TIPOLECC CUHTE3A T¢I Mbl MOXEM HabM10/aTh B IPH-
poze Bo Bpemst 00pa30BaHs OCAIKOB.

byneT HeOe3HHTEPECHO B OMHH NPEKPACHBIA ACHb BCE-TAXK
Pa3bACHUTE BOTIPOC, HAPOYHO JTN YEJJOBEYCCTBO HE XOUET 3aMe-
4yaTb MOACKA30K, KOTOPbiE NOCTOSHHO XEJACT Npupoaa, WiH
JIIONHA W B CAMOM HAEJie HACTOIBKO HENATTEKH U HEPA3YMHBI U He
MOTYT H3BJICYb [HOJIB3Y H3 OKPYXAIOWMX NPUPOAHEIX ABNCHUIR.
MHe KaXeTcs, 3TO YIIYLIEHUE TeNacTCs HCYMBIIUIEHHO. B ApeB-
HOCTH JTIOAN HE JTONO3PEBANM O CYIIECTBOBAHHH ITPOLIECCOB
CHUHTE3a M PA3IOXKEHMA, a 50 J1eT Ha3aa HUKTO HE 3HAN O TOM, YTO
TAKOE panvaLHs,

Bee BCAKMX COMHEHUM, XUTEMU ATHAHTUIB BIajaenu 6ec-
LIYMHBIMWA BO3AYXOTIJIABaTECILHEIMH CpeacTBaMHi. Bo BCsiKoMm
CNy4ae, BEpOATHO, YTO B JPEBHUC BPEMEHA CBALLICHHOCTYXHUTE -
JIH XpaHWIW TaifiHy KaTaju3a, KOTopas C TeYCHUEM BpPEMEHU
ObLIa TIOMPOCTY YTepsiHa, To, YTo 3Halo 5, MHE TOACKA3a1a Mpu-
pona. HenoasrxHoi ¢openu B 6YpHOM NOTOKE BOAB! H TITHIE,
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napsLiei B BO3AyXe, HE TAK BAXHb (DH3UYCCKHUE YCHNUS, ropas-
10 Doiee CYIIECTBCHHYIO POib 3AECH UTPAIOT npouecch Auddy-
3uy. A ybexaeH, YTo ceiyac Mbl BIIM3KM K NEPEBOPOTY, KOTO-
pHIl B KOpPHE M3IMEHUT COBPEMEHHYIO HayKy. [lo-mMoemy, Mou
OTKPBITHAA MOTYT OKa3aTh BCECTOPOHHIOI MOMOIIL B PAa3BUTHH
HAYKH, TEXHHUKH, CEJTBCKOTO XO3MMCTBA, SKOHOMUKH, MOJIHTH-
ku. [Ipononxath TEHACHIIMY CETOAHAUIHEI HAYKH 3HAYMUITO ObI
4yepes CTOMETHA TPUBECTH YEIOBEYECTBO K rOJOAY, Pa3pyxe,
TNpYpoAHLIM KaTacTpodaM. He ocoszHaBaTh OLIMOKH, 3aKpHIBATH
/1334 Ha 3TO — YXKACHOE TIPECTYIUIEHHE.

00 asporypomme (aBcrpuiickuii narent Ne 145141 —
15.03.1935)

OTpbIBKH M3 CTATbY «OTKPHITHE NEBUTALMOHHON CWIkI», 3anbubypr,
1949, xypuan «Implosion», Ne 115, ¢. 36—37

C noMoLIBIO PEFYAUPYEMBIX BHICOKOYACTOTHBIX BIHAHHUIM 3T0
3aMaTeHTOBAHHOE M300PETEHHE MPOU3BOJNT ITOUTH a0COMIOTHYIO
NYCTOTY (BAKyYM), 3aCTABJIAA BO3AYX ABUIATHCS C TAKOH BHICOKOH
CKOPOCTBIO, YTO, TIPOTUBOACHCTBYA ABWXKCHHIO C NOMOIIBIO JO-
nacteil TypOMHBI, MOXHO NOMYYHUTE PaboUuyio CHIY.

B OCHOBY uU300peTCHMA JICTAO OTKPBITHE, YTO W300apHLIH
MIpOUECC, TO €CTh BCACEIBAHHWE, TEHEPHPOBaHHOE TN0O Pprsuye-
CK#M, JUOO MeXaHUYECKUM COCOOOM, BbI3LIBACT CONIPOTUBIIE-
HUE, BO3PACTAIOLIEE HA KBAZPAT CKOPOCTH. ITO TIPOUCKOIUT HO-
TOMY, 4TO IIPH AHOMAJILHO BHICOKOM JABJICHMH, arperaiuuu (To
€CTb CKOMJICHHSA) BO3IyXa MIHOBEHHO NpeoDpa30BEIBAIOTCA B
BOJY, H Ha000pOT — BOAA NP# CHILHOH CKOPOCTH BCACHIBAHHS
TpaHC(HOPMHPYETCS B BO3AYX.

B nepBoM Cyyae NnOCpeACTBOM PEaKTHBHOM HHTEHCU(HKA-
UHMH CO3MAETCH TMMOYTH UTO 20COMIOTHHII BakyyM (Ha 100% Oes-
BO3AYIIHOE NPOCTPAHCTBO).

Bo BTOpOM cliydae B IPOLIECC BORICKAETCA IIPOTUBOACHCTBY -
I0ilee NaBjacHWe TaKoil BeAWUYKHHBL, 4TO JIOOBIE MOMBITKH A0-
CTUYb cuie 6OABHIENO pEeakTHBHOTO YMEHLINEHHA B OOBeMe
ObLIM Obl TIETHHI.
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Onrako BuieynoMaHyThIH nateHT (Ne 145141 ot 15 mapra
1935 roga) Tenepb NpelCcTaBI[CT THINE HCTOPHYECKHH MHTEpEC,
MOCKOAbKY HaMACH cnocol ToObYH HECPAaBHUMO 6osee MOLl-
HhIX pEaKTHBHBIX CHT X 3HAYUTEIbHOIO MOBLIEHUSs [IPOU3BO-
aatensrocTi. Ecny BHINCONHCAHHBIH NPOLIECC HEMHOTIO NIPH-
OCTaHaBNTMBATh, TO GYICT IMIPOUCXOANTD CICAYIOLIEE.

Tax Ha3pIBacMBIH KMCAOPOA B BO3AYXE pacileiUIAEeTCa NpH
TIOMOILK ABYX ONCPHOIMYCCKH MYJbCUPYIOILUX 3AEKTPHYECKHX
(rToToMy pa3znaraioilx) IiaMeHHbIX AyT. B pedynvrare coinaer-
sl paspeXeHHHIiT Ta3, KOTOPHIii MOXHO JOOLITH TONLKO [IPH NO-
MOUIM CHJIBHOTO TABICHHA B UEHTpUDYTE.

YTob6b1 10BECTH 3TOT Npouece A0 KOHua, Tpebyercs annapaT
AiLeBUIHOM GOPMBI, KOTOPLIH BPAILZCTCH C BBICOKOM CKOPOCTDIO.

ToJABKC TAKOE YCTPOWCTBO M3 ONpeAc/IeHHBbIX CIVIABOB B
dopme siiia (MOCKONBKY TONBKO 3Ta (hopMa COCTOMT U3 COOT-
BETCTBYIONIMX U3rHGOB) CNOCOOHO CIIPOBOLMPOBATE PEAKLUUU
MEXIY pa3pe KeHHBIMH Fa3aMH, a He MEX1Y OOHOBACHHHIMH NO-
TOKAMHM KHCJOPOIA WIH HEGONbIIKMMU KOJIHUCCTBAMHU [OPIOYHX
T430B WY XHIKOCTEH.

Takum cnocoboM nosyyaeTcst y,ua.neHHe (BBITANKMBAHHE)
Pa3peXeHHOTO 'a3a, NPHUYEM CKOPOCTb ITOTO ITPOLECCa MOXKET
ObiTe moskIteHa a0 10 000 m/c (32 800 dyr/cek). CkopocTh Bbl-
MyCKa ra3a 3aTOPMAXHBAETCA CKOPOCTBIO APOCCENUPOBAHHA,
KOTOPYIO MOXHO YBETHYHTD HA KBagpaT CKOPOCTH BBIXOAA Fasa.

BHeapeHHBIH B YCTPOHCTBO TOPMO3AILLLHIA [TPONEANED TPAHC-
(GOPMHPYET MOLLIHDBIE CKOPOCTH BCACHIBAHHA B IOJIC3HYIO CUITY,
KOTOPYIO MOXHO M3MEHSTh, YBEIMYMBATh MO Xenanuio. B co-
BpPEMEHHOM TeXHUKE X, HaobopoT, HCHONB3YIOTCA Nponeiuie-
PBI, IBUTATEIW HE V1A TODMOXEHHS, 4 TS AATBHEHIHETO ABHKE-
HMS, HECMOTDsI HA TO 9TO TaKas KOHCTPYKIUUS YCWIUBAET 1asne-
HHE H TTOBBHILAET TEMITEPATYPY, TO €CTh POBOLIUPYET QOPaTHDIC
peaKiiy, CaMa TOPMO3NT CBOE ACHCTBYE .

—rrm—

| «Kax HarMano N0KasbBacT HaM NPUPOL3, HalPHMED, B CITY4AE C KpbLIaTH-
M# CeMCHAMH KAeHa, COBPEMEHHBIE NBUTATCb MPOBOLUPYET BCTPEYHOE HABIC-
HHE, & CNeNOBATENbHO, TOPMOXeHHe. B NIpHpoae Henk TakKoH GopMu — NOZBO-
NIMTS KICHOBOMY CEMEHH MELUICHHO YIACTD Ha 3EMITIO NTOAOOHO NapaunoTy, mpH
3ToM O€3BONLHO NOJZABAACE BOSACHCTRHIO BCTPA. HH ¥ OGHOH CAMOCTOATENBHO
NeTa0MeH ITHIILE HET BEPTALLCTOCR NPONELIepa TaKoH (HOpMbi HH Ha OTHOMN 1a-
cth Tenia. Ha ppifiax ToXe, Kax HH CTPaHHO, TAKOTO HET. 3aT0 YeA0BEK CKOHCTPY-
HpoBay Ans cebs Takol ABHraTens H, xaxercs, AosoneH. o Mepe BpamieHus
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31010 PaKkTa yXe JOCTATOUHO, YTOOM TTOJI0XKHUTh KOHEI] C¢-
rOAHAINHEH Hayke (TeXHUKe, THApPaBIMKE, TMHHAMHKE), BCE €€
oTpacii 63 HCKITIOUCHHS MCIIONB3YIOT CUIBE, KOTOPHIC ITPOBO-
LMPYIOT TOPMO3SLLUME PEAKILHH.

bonpuie HET HEOOXOAUMOCTH HCTIONBL3OBATL BCEYHUYTOXKA-
IO1IMH OrCHb ¥ pa3pyluawiume (popMbl TEMIIEPaTYD, BOIHUKAIO-
LIHME M3 STTUUEHTPA Pa3pyLICHHA, KOTAA TY X¢ CaMylo pabouyio
CHWIY MOXHO MONMYYHMTh 61arofapsa yp-reHepaliH BLRICOKOKaYye-
CTBEHHLIX CHJI JABJICHMA H BCACbIBAHMS, KOTOPHIE CYHIECTRBYIOT
HA 3¢MJIE H KOTOPHIE, KAK CTPEMJIEHHE H HENTPEOAOTMMOE Xela-
HHE, JSHCTBYIOT CO CKOPOCTBIO MBICITH.

3Ta TeXHOAOrYA OCHOBAHA HE HA UCNONL3OBAHMM NPOLIEC-
COB CTOpPaHHs, 3 Ha ECTECTBCHHOM CTIOCO0E YCKOPECHHUA Macc.,

I1atenT B2 a3poTypOHmy

ARCTpHIiCKOe 010PO NATECHTOB
Omcanme naresra Ne 145141
Knacc 46f. H3nane 10 anpens 1936 r.
Buxrop Ilaybeprep
ABcTpHA
Adporyponna

Jara npomemm': 7 mapra 1935. [lateHT aciicrsiTencH ¢ 15 HoaOpa 1935.

NU3BeCTHO, YTO MMNEANEPH MOXHO 3aCTABMTL BPAIUATHCS
NMPH TIOMOLIH BOIMYITHOrO NOTOKA. TakXe U3BECTHO, YTO BO3-
AYHMIHBNA NOTOK MOXHO NPON3BOAHTD C MOMOIIBIO BAKYYMUPO-
panuA. Ceilyac, oHaKo, WS 3TOr0 HCNOAB3YIOTCA MEXaHM4Ye-
CKHMe ¥ PHINYECKHE CHIIbI.

B npunoxeHHol cxeme (cM. puc. 19) obbekT H3obpereHus
H300paxaeTcs B pa3pesax A-A H B-B. A umeiommii GopMy pako-
BUHS! YIMTKH KOPITYC (2), B KOTOPOM YCTAHOBACHO paboyee Ko-
neco (b), CBA3aH ¢ ABOMHOM ciMpanbHO#H TPY6KOii (€) mocpeacT-

NponeNIepa CHAa CONPOTHRACHMA BOPACTaECT Ha XKBaApaT BpaulateapHoil cxo-
POCTH. DT0 AOCTATOMHMI NPH3IHAK, ITOBW CKa3aTh, YTO NPHHLIN JCHCTBHA
ycrpoiicrsa HeectecTBeHeH», — Buxrop 1llayGeprep, xypuan «Implosion»,
Ne 112, ¢.52.

171



BOM 010§t TpyOR! d. TpyGa ¢ ABOMHOM ciMpanbHON KORGHUIypa-
MeH NPHCOSTHHSICTCS K OBAIBHOMY, [TONIOMY TeJIy € B 00NacTu f,
KOTOpast pa3Ac/icHa Ha [1Ba Y9aCTKA ¢ MOMOLULIO NPOBOAOYHOK
CETKM g. BHYTpU KaMephbl € HAXoAITCA ra30CKUTaTeNN, WIH Ty~
roo0pasHeie 3JCKTPOTEHCPATOPBL, KOTOPBIE BOCIUIAMEHSIOT
MIKBAIOWIMICH Ta3 MpU TeMmmepaType npuoausutenvno 20°C
(3,632°F). BHyTpeHHsa KaMepa CBsI3aHa C IKCTaycTepoM (Bca-
CHIBAIOIMM BEHTWIATOPOM) HOCPEACTBOM HarpeBaloLEeHCH
ABOWHOU criMpanbhHO# TpyObt &, K akcraycrepy npHUKperUieHE
SIiAIe BUIHbi€ HACANKH {, ¥ B LICTIOM BCSI KOHCTPYKUMS TPUBOAMT-
CA B lefiCTBUE BO3ACHCTBUEM BHEIHUX CHII.

WUmMnennep, BCTPOSHHEI B PAKOBHHOMONOOHYIO Kamepy,
CKOHCTPYMPOBaH TaK: CBEXHI BOIAYX MOXET BXOANUTDH B MOAYIO
TPYOy d TONBKO TOrAa, KOrAa AONAcTs UMueanepa K Npoxoaur
MKMO ILEAH § B HOI0M Tpybe. MaxosuKk [, nonepeyHoe ceueHue
KOTOPOTIO MMEET sIIeBUAHYIO (POPMY M KOTOPBIA YCTaHORNEH
Ha nojo# Tpy6e d, pacronaraercd B repMeTHHHON HapyXHOMR
xaMepe m. Bo3ayx, npuCyTCTBYICIUMH B NOJIOM Y4acTKe, BHICA-
CBIBACTCA Yepes COCIUHAONIMI MPOXOA 0 TaK, YT06 B BEICOKO-
Pa3peXCHHOM MPOCTPAHCTRE & BO3HUKAJIO HE3HAYUTENLHOE CO-
MPOTHBJICHUE BPAILICHHIO MaXOBUKA. Yeped TpyOKy p 10ABOLUT -
CA BOCIUIAMEHAIOMMICS ra3, yrobh MOAACPXMBATh ITPOLECC
CropaHuA.

Tpyba ¢ nBOHHON CliMpanbHoii KoHdHrypaumei ¢, o KOTO-
POl YIIOMUHAIOCH B HAYAJIC, ONIMCAHA €[11¢ B ABCTPUMHCKOM Ma-
TeHTe Ne 138296. Ira Tpyba cienaHa W3 BHEIUHCH TpyOR! U3 A¢-
peBSHHBIX OUICHEK M LiUTaHra u3 acbecra. BHyTpu nocnenuero
eCTb U METAUTHYECKHH PYKaB, B KOTOPOM METALNHYCCKHE 3ITe-
MEHTBI, «UUTH(YIOIWE APEBECHHY», HAMIPABACHHBI OT nepH(e-
PHMH, OCb KOTOPOTO HAKIOHEHA K OCH TPYOR! noa yriom ot 30 so
45°. OTH META/LIHIECKHUE INEMCHTBI PACITOROKEHD! 10 HECKOND-
KHM CNYpajJibHEBIM NIYTAM. TaxuM obpasoM, BO3OYHIHLIE MEPH-
(epryECKHE MACCHE BhIHYXAEHDBI NPOXOAUTS 11O ITyTH, COOTBET-
CTBYIOLLEMY CITUPANTH BHYTPH CTIHPAIH.

Yepe3 BHYTPEHHHWH METAINHMYECKMH PYKAB NPOBOAUTCS
MEKTPUUECTBO. JIOMHMO TOro, TENNO, BOZHUKAIOLLEE H3-33
TPEeHUs HA BHENIHUX CTEHKAX, 000rpeBacT BCe BHEIITHHE CIIOU
BO3Ayxa, 0aarofapsi 4YeMy Bech KHCJIOpPO[, COAEPXKALIMWACH B
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BO3IYXE, PACHIMPAETCA H KOHHECHTPUPYETCSH Y CTEH TDYOR, Tak-~
2Ke OH HEaTpeBacTCA BO BpeMs! IPOXOXICHHUS IO MHOTOMEDPHOMY
CNIUPANLHOMY TIYTH BAONL ¢TeH TpyOm. QCTaNbHMeE ra3st, U3
KOTODBIX COCTOUT BO31YX, CKAIUIMBAIOTCHA B LIEHTPE TPYOH H
VBEIUYHBAIOTCA B 00BEME TIPU CONCUCTBHM rasa, oaaomero-
Csl yepes p.

[ToToMy XaK KHCIIOPOA ¢TAHOBUTCH TEIUICE M, CAEIOBATED-
HO, AKTMBHEE, OH PaciIpeaenseTcd IO BHEIIHUM CTeHKaM Tpy-
Obl, B TO BpeMs Kak 00JI€€ XOJIOMHBIE OCTATOYHbIE KOMITOHEHTH!
BO3AYXA TEKYT MO €€ BHYTpeHHel 00aacTy. HapacTaeT BHyTpeH-
Hee HalTPSDKEHUE MEX Y MaTtepuanaMy Gnarogaps nNoaydyeHHoOR
pa3HKLIEC TeMIIEpaTYP, KOTOpas CIaHeT enle 6osee CyIUeCTBCH-
HOM, €CNTH YBEIUIHTDL JUTHHY TPYOBI, 4 CIICIORATENBHO, YCHUIIUTH
B3aUMOICUCTBUSA. DTH B3IaUMOACHCTBMSA TIPOSRIIAIOTCS B hopMe
MHKPOB3PLIBOB M CMIOCODCTBYIOT peakKiluH, KOTOPAask IIPOUCXO-
IUT OJ12rofaps CXKUIraHHUIO HACHIIIEHHBIX IHEPTHEH ra30B BHYT-
pH 6€30nacHON ARLIEBUAHOM CETKHU g.

B siiueBUIHYI0 KAMEDY ¢ BCTPOSHA MeTaTNYeCKas pellleTKa
£, Ha MOBECPXHOCTH KOTOPOH aKKYMY/JIUPYETCA BBILICYTIOMAHY-
ThIA KACAOPO[, IPOXOAS NI CKBO3b PELUETKY B LUEHTP KAMEDHI,
rae ¢ HOMOLLbIO EKTPUYECKHX WITH FA30BEIX AYT OH COJICUCTBY-
€T MOYTH NMOJHOMY CTOPAHHMIO ITOABEACHHBIX B UEHTD BOCILIAME-
HAKOOIUXCA TA30B.

B pesynsTate obpaszyeTcss BaKyyM, KOTOPOI'O HEIb3d HO-
CTWYDb JOCECIE M3BECTHBIMU METOZAMHM. A KpOMe TOro, o6neM
OTpaGOTAHHBIX Ta30B CBEACH OO0 MMHHMYMAa, OHH BbIBOASTCH
MEXAHUYECCKHM MyTeM qepe3 & U i. baarogapst oMy 9to B KaMe-
pe e o0pazyeTcs BAKYYM, BO3NYX HAUMHAET 3aCACHIBATLCA C CUIE
GoabLICH CHWIOH, TEM CAMBIM CHOBA 34CTaBJIAS HMIIEILIED pabo-
TaTh.

ITpomeHse Ha NATEHT

I. A3poTypOuHa OTAHYAETCH TEM, YTO BO3NVINHbIE MacCHl B
TpyOe ¢ ABOHHON CNiMpanbHOH KOHMDUTYpAIIMEH MOIYT me-
PEABATATHCS C TAKOH DOSTBIION CKOPOCTHIO, UTO Dnaroxaps
TEILULY, KOTOpPOE NPOU3BOAUTCSH TPCHHEM, U JONOJIHHATEIb-
HOMY TC€IJIY, KOTOPOE BO3IHUKACT U3-3a B3AUMOACHUCTBHS
BO3AYUIHBIX MEPUPEPUIYECCKUX MACC ¢ LIEHTPATBHBIM BO3-
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Cxema xcraycrepa

N

L Paipe: B-B
A3

Puc.19. Cxema asporypbunst — natent Ne 145141
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IYIIHBIM TIOTOKOM, TIOBBIHIAETCS pasHULA TeMreparyp.
OTO MPUBOAUT K XONOTHBIM B3aUMOICHCTBUAM B BO3JyX€E,
NpOXoAsleM 1o Tpybe ¢ ABOHHOH CUpanbHOMH KOHGHUrY-
pauueii. KoHeyH i IPOAYKT Mpolecca — abCconioTHHIM Ba-

KYYM.

2. B cootBeTcTBHM € 11. 1 a3pOTYPOMHA XapPaKTEPHUIYETCA TEM, YTO

B HEM NMPOUCXOAUT MOAHOE CTOPAHNE B KAMEDE, Pa3AcICHHON
METAJTHUYESCKOM CeTKOH, MEIOLICH YIJITHHEHHE B (hopMe Tpy-
O8I CO CTOPOHBI OCHOBAHUS KaMephl (Y yJacTka f).

. Kpome Toro, 0coGeHHOCTE TYpOUHLI B TOM, YTO BCTPOSCHHBIA

MaxXoBHK OIBHIACTCH B paspEkXCHHOM MNPOCTPAHCTBE.

4. TypouHa obnagaeT T¢M CBOMCTBOM, 9TO BO3AYX NOAACTCS 10~

5.

3UPOBAHHO, YEPE3 1IEJTDh B TION0OH KAMEDE.
B cooTBeTcTBMM ¢ MyHKTaMH |—4 TypOMHa 0bIamaer TeMm
CBOMCTBOM, YTO BBIOPOC BBIXJIOIHBIX I'a30B TPOH3BOTUTCS

Yepe3 HarpeTyio TpyOy, TeMIiepaTypa B KOTOpPO# BhILIIE, YeM

TEMITepaTypa ra3os.



7
Hagano co3ganus MamMh, JeACTBYIOIMHX
No NPHHLUHITY AMILIO3HH

e Hunioaus (mo ecnb mexnoaozus He363pueroe papyienus) — 3mo ne usodpeme-
Hue, 3mo 803poNcoeHue AR, OOCMYNROIX ODEERUM WUBUAUZGULUAM, KOMOpHE
Obtau NTOMEPRRL 8 NOMOKE EPEMEHI>,

Buikrop Llay6eprep, kypHan «implosion», Ne 83, ¢. 16

eJlenatime ace max, Kax seaum cospemMennas MeXHOA02US, MOALKD € MORHOCMbIO dO
Haobopom. Tonvko max e Gydeme Ha 6EPpROM Nymiu»,
Buxrop UlayGeprep, xypHan «Implosion», No 36, ¢. 3

«Bar QUANCHOE HAYRUMBCR MbCAUMS HA cmynets goie, Toaske max aw noiimeme,
Kax pabomaem xepels uMnAOIuuy.
Buxtop tllaybeprep, xypuan «Impiosion», Ne 83, ¢. 27

U3 cneunansHoro euiilycka xypHana «Mensch und Technik», u. 2,
1993, naparpad 7.4

B nuceme Bukropa IllayGeprepa, agpecoBaHHOM Bepuepy
Lixmmepmany ot 21 Mas 1936 roga, Bukrop nuwer:

«9ra MainnHa (30 cM |12 aoiimoB] uimpuHa, 50 cM [20 xron-
MOB] BhICOTa) NPEBPAIIACT B Nap, OYMINAET ¥ AUCTWUIHPYET
BOLY TIOCPEACTBOM TNIPOLIECCOB OXIAXKICHHA. B To xe camoe
BpeMA OHa MOXET NMOAHUMATh BOAY Ha 1I00YI0 XENaeMylo BhICO-
TY NodtH 63 0cobbIX ycundil. Mosi MalllMHa — 3TC OpPraHu3M,
KOTOPBIA COCTOUT M3 BHYTPEHHUX 1 TTepudepuriiHbIX POPCYHOK,
KOTOpbIE 3aMCHALOT KJlanaHbl COBPEMEHHBIX MAIIMH WIH 10-
HOMHAOT vX. MOs1 MaliMHa TpedyeT TONBKO UMITYABCA, M €€ pe-
aKIKA Ha HETO HPOARARETCA B BLITATKHBAHHU, KOTOPOE HE NIPO-
CTO CXKMMAET, HO OTHOBPEMEHHO NIPOH3BOAUT 3 (EKT BCcackiBa-
Husi. flonyuyaercs, 4TO ABMXKCHHMIO OKA3BIBACTCA MEHbIHEE
CONMPOTHBJIEHKE §/1aroaapsA TAKOrO Pojaa B3AUMOACKCTBHIO. B
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COBpPEMEHHOM TEXHOIOTHH CONPOTHRIEHUE CYXKHT «Nlepeiapa-
EMO ABMXUWTEAI0 CUIIOH».

OcHoBa MexaHM3Ma — IIPOCTO AHTEHHA, TOT/A KakK repeiar-
YUK OTBETCTBEHEH 32 PEHOMEH, KOTOPHI Mbl Ha3bIBAEM «IBH-
KeHuem». dpuxenue — PyHKUMS B3aMMOAEHCTBUMA, KOTOPLIC
BHYTPH M BOKPYT ¢e0d 001a4aI0T [OJOXHTENbHBIM HAW OTPHIIA-
TENbHbM XxapakrepoM. OTcioza nyTreM W3MEHEHMs1 aTOMHOM
CTPYKTYpbl Mhl MOXEM CMECTUTb LEHTD IpaBUTallUM H TaKHM
00pa3oM JOCTUTHYTH TOT'O, YCrO KENacM, a UMEHHO — YUCTOro
NBUXKEHHA Oe3 COMPOTHBIEHNS; MBI, OXHAKO, TAK A0JTO HE NO-
HUMAJIH, YTO TAKOE €CTh IBUXKEHHE, YTO CAMH CTAJIM CBOSTO POAA
COMPOTURIICHHEM, HO KaK Obl HE OBLAO TO TPYAHO, MEI JOTXKHBI
JNBUTATLCS, YTOOLI Pa3BUBATLCH».

Mammuna, TpanchopMHpyIomas aToM

N3 cneunanmbHore Beinycka xypHana «Mensch und Technik», 4. 2,
1993, naparpad 7.7.1—-7.7.10

7.7.1. 3anwcu ot 15 wiona 1936 r.

CeroaHa Mbl IPUCTYNHIH K COOPKE MalIMHLL, TPAHCHOPMH-
pylollei aToM. 3aBTpa WM nocne3asrpa 6yaeT ee repBoiil 3a-
nyck. [TpocTo # OYeBHAHO — BOT BNEYaTReHHE MOO0TO YeIoBe-
K4, OCMOTPEBILETO €€ CTPYKTYPY. K HecuacTolo, ceityac Mbl Ioka
HE MOXEM NOJHOCTBI) APHBECTU B ACHCTBME BEPXHIOK YACTD
MaulMHB. OnacHOCThL CAMIHKOM BeIMKA. S He MOTY PUCKOBATD
XH3HBIO MOUX KOJIeT. EC/IM MPUBECTH B ACHCTBHE TTONTHOCTBIO
BCE YACTH MAUIWHBI, OHZ MOXET CTaTh HCKOHTPOJIUPYEMOM WK
CIpOBOLIMPOBAThL AMKHIA LUITOPM WiM UuKNioH. Ecniv norok opra-
HHYECKOrO BOAOPOJAA YCTPEMIAETCA BHH3, TIPOUCXOAHT KOPOT-
KO€ 3aMbIKaHHe — NOAOOHO KaK NPH Ipo3e, B TO BpeMS KaK BOC-
Xojslulee Te4yeHHe BOAOPOJa NPOM3BOANT HeGecHhle BEeKTPo-
MAarHuThl, KOTOpble BO3OyXaaworcs nipm BoszercTsun 40 000
MRIUIHaMIIEp W Olarogapst 3TOMY CO3HAIOT HUKIOH., Pusnk
PeHO BBI3BIBAJE KOPOTKOE 3aMbIKAHHE, KOTOPOE 33 CURTAHLIC ¢~

! 3gech ucmom3oraHme ciiosa «COMTPOTHBJIEHHE» MOXET (PAXTHIECKH UMETD
00MENPUHATOE 3HAYEHHE.
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KYHZbI COXIIIO €10 M ero koner» . [lorubiao npeanonoxenue o
TOM, YTO TLAAMS JOJKHO CHAYala 3aXKeYbCs Ha ONEPEYHOH OCH!
3T0 MOAHOCTHIO 3aBHCHT OT TOTO, IJie TPOUCXOIMT BHITYCK H —
Ha MONEPeYHOH WIH BEPTHKANBHONW OCH — H ONPEeAeIAeT CHily
noJjas, CUiIy GUIIOJIAPHOCTH.

7.7.2. 3amucu ot 24 moas 1936 r.
Ceit4ac g He MOry MORNHOCTHIO 3aKOHYUTh padoTy, HOCKONb-

KY JeTanW MalllMHbI MOKa HEe CHCNTAHB! TaK, Kak Toro Tpebyer
MOAIMHHAsS TexHonorud. [lepBoe UcnbITaHNe NMPOAEMOHCTPH-
POBAJIO BaXHMIH 3aKOH O TOM, YTO IEKTPHYECKAs EMKOCTDb COJI-
HEYHHIX JIyYe il YMEHbIIAETCSA C BO3PaCTAHNEM TEILIA, JTO [1OBbI-
L1aeT BO3MOXHOCTh UCKYCCTBEHHOTO TIPOIAYLIMPOBAHMS XOJIOA-

——

! NpubeseM HeckonLKO OTPLIBKOB, OTHOCHIIMXCA K 3aTPOHYTOM Teme. Bor
HHTEpecHH pparmeHT u3 3anmced Buxropa Illaybeprepa o nonyueHuu sHep-
MK 43 BOAR: «MBbi HE TONBLKO DOOKWINCE YCIIEXa B IPOH3BOACTBE 3XKCIVIO3UOH-
HOR BOAHOH CYGCTAHIIHY, KOTODAA MOXKET CTYAKHTD B KaYECTHE TOILTHEA, H CMDT-
Jiv paspaboTaTe cnoco® ofyiaropaXUBaHUA B OYHIEHUS 3arpA3HEHHOK BOILL,
HO M BOCCOZaAN¥ W mopaboTanm H300peTcHHS HipecTHOrO ¢u3HKa XKepapa
Peno. 3tor annapat 0H CKOHCTPYHpOEBAN B 1926 roxy, n 1ocne NpHBEAEHAA €10 B
JelCTPHE YHCHbIH H €ro KOMnern Tparudecku 1ard0in. OHR He MPeICTARNANH,
KAKHE CHITH, KAKHE SHEPIWH CKPRITHI B Boae ¥ Bo3ayxes. B caenyloiliem oTphigke
H3 CTaThH B NIepHOIHYecKoM HinaHuH «Der Weg» (7.1.1946, Ne 48 c¢. 12) boace
noapeGHO ONUCHWRAETCH TO, HA] UM, CoOCTBEHHD, paboTtan PeHo: «WagecTHRIA
bpasiysckuit husux XKepap Peno Ouul 3auHTEpecoRaH NpabiieMOi MOMy4eHHUs
JNeKTPHYECTBA W3 BO3ayxa. B CRoeit taboparopum B 'peHODNE OH TPYNWICA ACHB
K HOYB HAJl CBOHM H300pETEHHEM, B 1aXe CKYHan HHPOPMaIIHA, KOTopas A0-
U3 A0 OBIIECTBEHHOCTH, TTPOUIBENTA CEHCAIMIO B HayYHEDY Kpyrax. OnHaxabi
Mall¥Ha, CTOSIEAT BMECTe ¢ 810 OCTATBHEIMU NIPHGOPAMHU, CTANA AEMOHCTPHPO-
BaTh HEODBACHHMHEE, YYIeCHRE Belllk. JeHb 33 IHEM €€ KOJeca Bpallaluch, |
HUKTO H3 HAGMIOZATENCH HE MO ONIPEReNHTh, [Ae KpoeTCs ABHXYLIAa ciia. Ma-
IHHA CTOANA HA CBOSM OCHOBAHWM, OblNa H3OAKPOBAHA OT 3¢MIH H JIBUTAIACH
HE3ABHCHMO, KaK perpetuum mobile. Hexoropoe Bpems PeHO 3aBOPOXEHHO HA-
OMIOAAT 32 ATUM YYAOM, & TOTOM CAETAN CRexyomee saabacHne. «PaKTHIecKH
MAIUHHA ABHIaeTc Oaarogaps npoCTOMY ANMEKTPHYECTBY, HO 3TO MCKTPHYLCT~
BO U3 Bo3ayxa! Eciiu M OyaeM MpyuMeHATh TAKHE TEXHOIOMMHA HA NPAKTHKE, TO
33 HECKOJTBKO JIET JOCTHIHEM Pad Ha JeMane», Dpaniy3ckas akaeMHg HayK 1o~
Tpebopana, utobu PeHo nprexan p I1apux 1 mpoeMOHCTPHPOBAN CBOE H300pe~
TeHHe. OH COrmacuica, TIPHOEUT B CTOIMITY BMECTE CO CROMM NOMOLIHHKOM M
- YCTAHOBMA MAUIMHY B 3KCIIEpUMEHTANLHOM Tearpe. Heazanonro do camoil ne-
MOHCTPAUMH OH 3aX0Tes OOBICHHUTD, KAK oHA paboraeT. Ero accHCTeNT npueyT-
CTBOBAN NIPH 3TOM. BHe3aMHO fpox30Le/ B3PHB, IVIaMA OhiJI0 HACTOABKO CHJIb-
HBIM, YTO BBIPHIBANGCH M3 ABEPCH W OKOH NOMEILEHHS, MalTHHA MFHOBEHHO
MpERpPATHAACHL B IPYAY 00KOMK0S. PeHO ¢ ero MOMOUIHHK NOrubaM 8o Bpems
B3phina. OHH YHECTH CBOIO Taliy B MOFWiy».— Jlpum. ped,
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HOTO CBETA, UIH XOJIOOHOIQ OTHS, M B JATbHEHILEM a0COMIOTHOE
H3JICYEHUE OT PAKORBbLIX 3a60MeBaHH.

Yepes opraHu4yecKkyio OpraHU3alMio KaTOAHBIX U aHOIHEBIX
CUCTEM A BOCTIPOU3BEN B MAIIUHE CUCTEMY TUIAHETAPHOTO JBH-
XeHust, rae npu reMneparype +4 °C (+39,2 °F) sapoxaaerce
aubO0 CBeT — NEepBOPONHAasA YP-CTPYXTYypa, JIWOO NBHXEHHE —
[EepBOPOAHAA yp-ACMATepHANK3alng. ECIH XONOMHLIH CBET B
TEIUTO¢ ABWKCHHE HAXOUATCH B MAPMOHHUYCCKOM PUTME, MTONY-
4AeTCH PACTYIUEE TBUXKECHUWE, UV XKBas ciita BeceMoryulecTsa.

Tak Ha3pIBRaCMAasi KOPOTKOBOJIHOBAS PalHAlLIMA HE YTO MHOE,
KAK TIOYTH HCAKTHMBHAA HEOEMONYMUPOBAHHASI paqTHAONOHHASA
3HEPIUs, KOTOpask MOXET HHTCHCH(HLIMPOBATECA NMPH MOMOLIH
OPraHWYEeCKOM MAILIMHEL, 3aTEM MPOMCXOAUT MYTaLIMs, HHBEPCUS
[pouecca COoJTaHUsT OBUXEHUS, BBICBOOOXKEAETCS cBOOOAHAS
sHepivs. TpebyeTcss NepBOHAYAILHAS, HANPABACHHAA BHYTPb
CHIa, YTOORI 3aCTABMTL MAIMHY THHAMMYHO ABUTaThcsa. Oaun
pa3 noMyuMs TpebyeMoe KOJMHYECTBO KPYTOBBIX BPAIUCHHH B MU-
HYTY, TEII0¢ ABMXKCHUE HAYUHACT PA3BHBATHCS JAJTBIIIE CAMO.

Ba BpeMs 310ro ABWXEHWA MacChl Mo Tpybe ¢ IBOWHOM CIIH-
palbHOM KOoH(HYTypanyei Macca MEIAECHHO OX1AXA3ETCs, € NIO-
MOILLIBK} Y€ro AOCTHUIACTCA aOCOMIOTHAS AEMATEPHATU3AIAA, TO
eCTh OOPa3yETCsI TEI1as WU XOJI0AHAsA SHEPTH U BMECTE C He
pasaeneHHe yp-Mareprid. H — oprannyeckass noisipHocTb M
36MHOH IBMXYHIMH UMITYJIBC, KOTOPbIH, KaK pe3yJbTaT 0C1ab-
JICHUS BHYTPCHHUX HAMIPAKCHUM, CMEIIACTCA H YCTPEMISETCS
BHM3. Ha CBOEM [TYTH K [1OJTE0 3TOT OTPULATEABLH I HMITYJIAC 34~
TSITMBACT 32 CO00M ra3000pasHbie CYOCTAHIIMM, TAKHM 00Pa3oM
HpOAYIIAPYA BEPTHKAIBHOC TIOHWXKCHHE HARIEHUR, WIH LHK-
JIOH, B BO3AYIITHOHW Macce. '

7.7.3. 3anmcn or 25 moan 1936 1.

Ha 3toit Hejene s npoBepsan onuH MexaHusM. (0xazanoch,
MHOTHE JETATH HAMEPEHHO WIH MO XaJaTHOCTU IIPUBEACHH B
HeroaHocTh. A Gonbiie He Oyay paboTaTh C ITHMH HEDKEHEPAMU.
JInGo OHHM cKynoymMHbi, THOO GeCcYeCTHEI.

7.7.4. 3amacu ot 27 moas 1936 1.
Bce roroso! HakoHeu s ZOCTHI IUIRHCTAPDHOrO NBWXKEHHA!
{Topoil xoTeNoCH pa3HECTH MaUIHHY Ha OCKOJIKM. BHYTpH Hee
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BCE MPOMCXOAMIIO COBCEM He TaK, Kak s xoten. Ho ropsiuiue cae-
YH YKA3aJH MHE NYTh, PACCKa3IH O TOM, KAK MPOUCXOIMT JeMa-
TepHamM3alpua BEIESCTB. [IOAOKOHHUK — TAaAKaA MNOBEpX-
HOCTb — ABHXEHHUE JlyHnl. 3anaya petueHal

IMo3aau oueHs Tskenas Henens. Kasanoch, npupona karero-
PHUYECKY OTKA3bIBANACH MOBEAATH MHE CBOH CeXpeT DMOIBHXKE-
Hits1. Bce mpoHcXOAWIO COBCEM He TaK, Kak s 3TO cebe npeacTas-
Jsu1. YTo-10 0CTaBaNOCh YIYLLIEHHBIM, Y sl Ha4a 6bU10 COMHeBa-
TECAl B CBOEGH [IPaBoTe. A YNYWICHH ObUMM [ABEe QYHKIHH —
xoJoaHoro cseta M JIyHel. bacctainaa uaes! Hasepaoe, 6oxui
NMPOMBICEJE WJIM CIy4aitHOEe COBIAACHHWE MOMOIJIM MHE pa3pe-
HIMTb I'OJIOBOJIOMKY, YOHMTD ABYMs BHICTPEJAaMU OJHOIO 3a#ia:
1) xonoausl# ceet; 2) ocesoe ApikeHue JIyHbl.

C noMowpio CO35aHHON MAIIMHEL, KOTOPAs MOXET AENaTh
TIPaKTHYECKM BCe, OBITO OBl HETHIOXO CO3AaTh CBOIO COOCTBEH-
HYI0 MOHOITOJIMIO ¥ TOPTOBaTh BPa3HOC KaK XONOA-, TAK U Tell-
JIONPOU3BOIAIMMNA MAITUHAMM, 118 TOTO YTOOBI Ha BbipyueH-
Hbl€ ACHBIH [TPOAOLKUTL AabHEHILNE HCCICAOBAHMSA B ITOH H
apyrux obaactax. Cekper 3Toi MallIMH bl B TOM, YTO OHA [IEPEBO-
PAYUBAET ¢ HOT HA I'OJIOBY, 4 TOYHEE, HA00OPOT, BCE COBPEMEH-
HbiE TIPEICTABNCHHUS 0 TeXHKHKE. M3-3a Cy1IeCTBYIOIMX 320y K-
JI€HHI Mbl HUKOTIIA HE ROCTUTHEM YCTiexa. Beudble b 3emin
H BO3/yXa CKPBITHI B CBSATOH Bofie. OXHO NPOU3PACTAET U3 APYTO-
ro, W PE3yABTAT B32aUMOIEHCTBHS STOH «TPOHLIBI» — 3TO NPEo-
AONCHAC TPABUTALIMHM U CTYUICHHE XHU3HH B MaTepHIO — IBHXE-
Hi{e IBOTIOLUMH M IBOTIOIUAS ABHKCHHAL.

7.7.5. 3amuch ot 1 asrycra 1936 .

Ceityac 1 MOTY CO30aTh OpPTraHK3M CBOe# MalllMHbl TAKHM 00-
pa3oM, 4To OHa ByaeT npekpaluarh padoTy B TOT MOMEHT, KOTa
KTO-TO NIPHOTKPOET €€ KPhIKY. TOYHO TaK Xe NpeKpallalTcs
XH3HEHHBIE MPOLICCCH B TEJE IIPH BCKPHTHHI cepala. Tak u Mosd
MAalIKHHa NepecTaHeT paboTaTh, KOIIa KaKOH-HHOYIb TK00NIT-
HBII 3aX0YET H3YYUTh 66 AHATOMHUIO.

7.7.6. 3amucu ot 11 aprycta 1936 1.

MawuHa — 3TO CpeACTBO, NPY NIOMOLUIM KOTOPOrO MOXHO
OuHMINATh M OOSArOpaXuBaTh TBEPABIC BELICCTBA, HAUPUMEP,
f10YBY, & TAKXE 'a3bl K XUAKOCTH 0 TAKOTO COCTOSIHUS, YTO KO-
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HEUHbIe TIPOAYKThI 6YOYyT HE B MIPUMEP JIVYILUECIO Ka4eCcTBa U Oy-
AyT 00NaiaTh BEICOKOW CIOCOOHOCTHIO K AHHaMuKe. [IpUuHLiHI
ee NECHCTBUS CKOMUPOBAH C NIPHPOILI, B KOTOPOH pasIORKEHUE H
CHHTE3 OPOUCXOAST C TIOMOIIBIO HHOTHHAMMYECKOIO ABHXE-
ru4. Ecan, HanpuMep, painaraeTcd BO3AyX, TO 00pa3yloTCs H3-
BEYHBIE BBHICOKOKAYECTBCHHBIE MPORYKTH, KOTOPHIE HE MOTYT
JOITbIIE HAXOAWTHCS B TAKOM COCTOSSHUY B aTMOChEpe H YCTPEM-
TISIIOTCS HAa BHICOKOM CKOpocTH BBepX. IToaHMMaloNHiCA BREPX
ra3 abcopGHpyeT OKPYXaIOUIWEe €ro ra3oBble CyGCTAHLMM, CO-
30aBasl BEPTHKAIBHYIO OOJNIACTL ITOHHKEHHOTO MNABJIEHUS, TO
€CTh LIMKIIOHHYECKOE TeYEHHE.

PaznoxeHue CBEXEH IIPSCHOH HWIA MOPCKOH BOAbI 48T TOT X¢E
adxpexT, ¥ yCTpeMIsIomWitcst BBEPX BOAOPOL MOXHO 3aCTABUTh
MPOTEKaTh JTHOO YEPe3 COOTBETCTBYIOLHNEC YINCBOAOPOAL!, Mbo
Yyepes APAroleHHbIEe METALIEI H MUHEPAIL], IOCPEACTBOM YETO B
NMEPBOM CAy4ac CO3MACTCH TOA0OHAd ra30JinHy cybcTanipA, a Bo
BTOPOM, B 3aBUCHUMOCTH OT TOTJIOMAIONICH CNOCOOHOCTHA MAcChl,
co3aactces Honee WM MEHEE KAYCCTBCHHAS Boa — TOTUTNBO. flo-
J00OHasA ras’onuHy CyOCTaHUMA MOXET ObITh TOPIOUYEH WIM HEro-
piodeil. 3neck MBI UMEEM 1IN0 ¢ CYOCTAHLMEH BPOJE HUTPOT/IH-
LICPHHA, KOTOPYIO [0 XEJAHHIO MOXHO no3upoBath. Ilpupona
10 CyOCTAHLIMH MPEATIONIOXUTETHHO Ta X€, YTO M Y TaK Ha3biBa-
€MOT'O I'PEYECKOr0 OTHsI' M y OTHEIA CBATOTO DiibMa’, — Pasorpesa-
HUE XUAKOCTH M ee oxnaxacHue ao +4 °C (+39,2 °F) nponcxo-
IUT CTIOHTAHHO 61arofaps JeKOMIIO3HTHBHBIM MNpOLIECCAM W
0c000i BHYTPEHHEM CTPYKTYpE MPOAYKTA AEKOMIO3UIINH.

7.7.7. 3amuch ot 13 aBrycra 1936 1.
3a 20 et paboOTHI S MOYTH ZOCTHT «<HHYETO», @ MMCHHO Hay-

YUICA CO3AaBaTh MOYTH a6COAIOTHRIH BakyyM. Bakyym-typbu-
Ha — 3TO MAIKHA, CO3AaHHAas CICUMATBLHO 418 TOTO, YTOOb

! I'pedecknii 0TOHDb — OPYXHE BH3AHTHHLCB, HCIIOIB3YCMOE B MOPCKKMX
CpaXeHHAX B 672 — 673 IT. H.3., NIPEOCTABASET CODOH CMECH, KOTOPOHR BRICTPE-
JIMBAIM OPH NOMOINA METATEALHEX MallMH ¥ CAEHHATLHEX MeIHBX TpYD. Onxa
M3 HECKOJIBKHX JIETKOBOCIUIAMEHAIOIIMXCS XHIKOCTEH, KCTIOQIB30BABLIAXCH B
apeBHHX K cpeaHeBeKoBHX BoiiHax (Collins English dictionary).

2 Oruu cBATOro DABMA — ABIEHHE aTMOCHEPHOTO ITCKTPHYECTBA, TPO-
ABAAIONIEECH B CBEYEHHM HA KOHLAX MayT Kopabneit m mnmunax uepkseif. (Ox-
ford English Dictionary). — lIpum. ped.
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HCIIONb30BATh IU1IAHETApHOE ABHXEHHE. Ei TpebyeTcs TONbKO
UMITYABC, YTOOHM paboTaTh TaK AOAr0, HACKOJBKO OPraHUYE-
CKHE KOMNOHEHTHI MAUIMHBL HACHILICHB XH3HBIO M JIBUXEHHU-
eM. [IBuTaTenp g Hee He HYXEH, TOTOMY YTO Ha34aNbHAIH UM-
MYIH¢ MOXHO TOAATH PYYHHM CHOCOOOM HMAM C MOMOLUBIO
HOXHBIX nenancii. Bechb cexkper B OPraHHYeCKOM ABUXKCHUM,
qepe3 KOTOPOe CIOHTAHHO Pa3BUBAETCA OMITONAPHAN CIIA, Ie-
MaTepUATIU3aANUA MATEPUATLHOIO H NPCOAO/IEHHE IpaBUTa-
IIMH, C ONHOM CTOPOHBHI, M YIVIOTHCHHE MATEPUE M (PH3HUCCKHUI

pOCT — C APYTOH.

7.7.8. 3anncn ot 14 asrycra 1936 1.

S CTOJIKHYACSA JIHIOM K JIHIY € ABHOM «MYCTOTOW», YIDIOTHE-
HHEM JCMATEPHAIN30BAHHOIO NOMNA, KOTOPOE MBI XKaXIEM Ha3bl~
BaTh BaKYyMOM. Celyac 1 NOHXMAI0, 4YTO MBI CMOCODHHN CO371a-
BATh BCE, UTO 3aXOTHM, K3 HHYETO. A MOMOLHHKOM B 3TOM OyIeT
BOJIA, KPOB 3eMITH, Hanboce YHUBEPCATLHBIN OPraHHU3M.

7.7.9. Pacckas oueRMaua

['pernn lHeiiaep paccka3biBacT:

«Mucmep Buxmop Hlaybepeep nokazan mue mawuny. Huveco
He 0cmanoch om npexcreil epomo3dxoil Koncmpyxuuu. Mexanusm
YMERBULUACA 6080€ u 8 Oelicmeuu pazeusaem 0zpomuyio cury. A
eaun g nee wauy 6odu. Mauuna u3dasa nowmu HecAbUIHIT 38K,
noxoxcuit Ha <nghgh», u 3amem eoda npobusa omsepcmue Hepes
4 canmumemposyio (1,5-Oroiimoeyio) Gemonnyio nrumy u 4epes
4 munnumempoeyro (5/32-010iimoeyio) 3aAKAAEHHYID CMAABHYIO
naacmuny. Cusa 6ura maxas, $mo Hacmuyb 600N, HeeuiuUMbIe
21a3y U3-3a &nCOKOl CKOPOCMi, NPOHUNBANU 6Ce NPENAMCMEUS,
U HQ KONCE OHU HYBCMBOBAAUCH, KAK AezKoe nokasnganue. Pac-
MBOPUMOE CTNEKAO MAKCe b0 nPpodaeieno u Kpucmaniiu3oea-
A0CH CRAPYXCU 000A04KU 6 6OAOKHA OAUROU 5 CM, noxowcue Ha e~
MuKy».

7.7.10. Ba3zur Apnoanga Xomwna, 14—17 asrycra 1936 T,
PacckaszpiBaeT ApHOIBA XO/LI:
«Pazo0pannas Mawuna: 6 obuem U 4eaom KOHUERKUR ICYMKO
unmepecra. Ioxoxca na Be3sysuii u3 3oa0ma u cepelpa ¢ HecKkons-
KUMU Kpamepami, pacnosoXCeRnnmMu no Kpyey, oxoao 20 cm (8
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Jdiolimos) 8 duamempe. 3aMemMHO maxcervie, ce COeAanb U3 me-
maaaa. «A ona remaem no eo3dyxy, — cxazaa B. HI., — spawaem-
A co cxopocmbsio 3000 obopomoe e murymy». Ecau 6ot He grympen-
HEE 8AKYYMHOE YCMPOUCMBO, MQUIURY MONCHO GbiA0 Ot npUHAMS 30
DUMCKYIO amDOpY U3 NO30ACYERHOU U nocepebperrol samynu. «B
MAUILKE Rem HU NPAMBIX AURLE, HU RPAGUALHBIX OKPYNCHOCME», —
nosmopaa lllayGepeep.

Aelicmeue eakyyma u 0aeseHus HACMOAbKO UHIMEHCUBHO, YmO
KOHE4Hbit BOORHOI NAP MOZ BHXOOUMb Yepe3 Weal, PACNONONCEH-
nvie na pacemosnuu 1 cm (3/80wiima) om yenmpa. Koneunwii aoon-
HOU RAp MOXCHO ONnpedeaums moavko npu nomowu 3eprana. Huxe-
AUPOBGHHAS BMYAKA C OBUNCUMBIMU MemAaAnuecKumMy mpybamu, é
KOomopbix zpynnsi Aonacmeil ¢ gude kpuinbes 6aboMex npuKpeniens
é cnupaavioii Konuzypayuu. Hpuroxwcue yxo Kk smum mpytam,
MOXNCHO ObiAG yeaviluamp wiym mMopa, Kak & paxoeune. Huxaxoeo
INeKMPUMECKO20 MOMOPA, a MoabKo nedasu uau paboma pyx. Jeu-
HCYuuil umnysoc Ooaxcer noemopameca nepuodusecku. Mawuny
HYHCHO GOAee MIUAMERLHO NOKPHIMY US0AUPYIOUUM CAOCM U NPOGe-
plUmb Mamepuan Ha npoxnocms’. B npederax namu murnym xosaniii
Memann HOKPHiBAAC PHCAGUUHOU, KaK Oyomo on nposexcas é eode
dee uedeau. IMepenad memnepamypoi: om +4 °C do +800°C
(+39,2 °F — +1,472 °F): aucao obopomos 6 Munymy uaMeHanocs
om 6000 do 30 000.

O = kucaopod = cusa dasaenus — pasoeseHue 6u3neaem yek-
MPOCMPEMUMEAbHAR CUAQ.

H = s0dopod = cuna ecacwearus — coedunenue sb3vigaem
uenmpobencras cuna.

O = nonepeunvilt NOMEHUUAR — INEKMPUECNEO.

H = npodoavrbiit nomenyuan — MazHemusm.

Ecau nod siiuom, komopoe doaxcra ewicudems Kypuya, pacno-
A0XHCERQ HEDOABIAR mPYOKa, nodaruan nomox 6030yxa Ha o,
mo Kypuua cudum na nem ecezo 3—4 ons u 3amem ommanxugaem.
[Tomom ona bepem nosoe u max daiee, nomomy #mo maxum obpa-
30M HE MOXCEM PA3BUEAMBCA KbINACHOK (n100). Imo u ecmb cexpem
mMO4eNHOU CmpPYyu.

' Metasnn He BEAEPKMBAN JAXKE NIPH TEXHHKE PTYTHOMA M30NALHN.
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Kocume mpagy moavko pano ympom, max Kai ¢ 3mum céa3ana
odha ouend éaxchas sews. Tpasa, usu, mounee, cmebeanv, nped-
cmaeasen coboil ManerbKyo mpyoKy Uil KpouteyHoe omeepcmue.
IMockonabKy Koca cdesana u3 ¥eeresa, OHa hpumazueaem KUcAopod
1 8000p0d U3 ammocept 8 npoyecce noKoca.

Odnaxo 6000pod MzHOGeHHD 3anevamusaem 3mo omeepcmue,
4mo He 0aem cOKY mpaevl GbMexams AU UCHAPAMbCA U MAKUM 60~
PA30M He auwiaem KopHu cuab. Ho ecau Kocums npu cornevrom
céeme, MO Pa3pyaen KOPHU, i noae CO @peMeHeM Cmanosumcs
becnao0Hbim».

Mamuua, nelicTBYI0IIAA MO NPUHUHNY HMILIO3HH

3amerku 13 xXypHana «Implosion», Ne 45, 56, 57, 58, 60 u 83

Kaxnas 3apurasi Tpy6a — 310 TOpHano, sopoHka. Ipoxons-
LUHH Yepe3 HUX NOTOK (POPMUPYET CrUpais. C HaYanbHOH TOYKH
ABHXEHUS — KAK BO BHYTPEHHEM, TaK U BO BHELIIHCM HaTpag/ie-
HUH. 3aBHTas Tpyba moiKHA ObITb KOHYCOBHOHOH (hopMal Mo
HpOI0/IbHOMN OCH. B 3KCEPHMEHTAX € LIMTHHAPUMECKHMH TpyDa-
MM Ha0/110a10Ch HECKO/ILKO HHTEPECHBIX sBieHUH. CynecrsyeT
TPETHE HAMPABREHHE IBKEHHUSA, KAKETCA, CAMOE BaXXHOE. ITo —
BpaLLeHHE BOKPYT COOCTBEHHOM ocu. TIpUMEHHTENBHO K 3AeKT-
POHaAM B aTOM€ Mbl HA3bIBAEM €ro «CIIMH». Tak Xe ABUTAIOTCH
11aphl, TAHLYIOIIWE BANhC .

! Pasmep Banbca Taxoif Xe, Kak v OueHun cepiaua. 31o Haubosee ecTecTBeH-
HBIH, AHHAMUYYECKUI TAHEN, B KOTOPOM flaphl COREPILAIOT BPAILAIOILHECS ABK -
KEHMS, TAX K¢, KaK 370 Aenaior mwianetsl, ([Ipum. ped.) Buxrop [layGeprep
CMOT JOCTHTHYTE TAKOrO ABHXKCHHA B CPOEH MalUMHe. OH HCNOAB30BAN Bpalle-
HHE BOKPYL CBOCH OCH OBAILHOTO (AMUEBHAHOMN (DOPMEL, HE ALUTHITHYECKOTO)
MONEPEYHON CeUeHUA TPYOKM ¢ MIBWIKHCTHIMU BHPE3aMH B BUAE 3yOLOB Ha
npoloabHOH ocH. OTy $opMy OH OMHCAl B NPUIOKSHUH K TATCHTAM
(cMm. puc. 18}, roabKo 9acTh uX Gbia NIPpHHATA. YCKOPEHUE 3aKpyYHBaHuA 3a-
BHCHT OT YeThipex rakTopoBs:

1) LiMHN TPYODLL;

2) pazMepa ronepe¥HOro CeHCHHA BoA03aBoPpHHKA;

3) cKOPOCTH BpalLiCHNsE TYPOUHHI;

4) THAMETPA KOHWYECKOTO POTOPA, NOTOMY KaK OT 3TOTO 3aBHCHT UEHTPO-
OexXHas CUna.
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dopma poTopa — KOHHYECKH I KOI0KOJ. 3aKpYyueHHbIE TpY-
66l IpHACAAHH U3HYTPH JTUOO CHapyXH K KomtekTopy. M3-3a
LEHTPOOCXKHOTO BO3AEHCTBUA XKENATCABHO YCTAHABIMBATE HX
BHyYTpH. V13 KOJINeKTopa BcacbiBaTebHbIE TPYObl WAYT BEpTHKA-
NBHO BHU3 B BOAHBIM PE3CPRYap MAILHHBI.

Potop nsuxerca Onaronaps /IeKTPHYCCKOMY MOTOPY, KOTO-
Pbiil CBA3@H ¢ TeHEePATOPOM TlepeMeHHOTO ToKa. CHavajia 3/1eKT-
PONIPUBOA NMOANUTHBACTCA SHEPrHEH U3 AOCTYITHOIO HCTOYHHKA
TOKa, YT00b! NPUBECTH POTOD B ABMXeHHUe. Korna porop HauHer
MTPOM3BOIUTE OOJbIlIE SHEPTMM, 4eM TpeOyeT 3NCKTPONPHBOL,
IAEKTPHUECTBO MOXKHO OTBOIUTD VISt HHbIX Lenei. I1o ouenkam,
nponopuHs coctapnser 1:9, To ects 1/10 3Hepruu Tpebyercst as
AsMkeHMs MOTopa M 9/10 — aononuureabHas cwna. UMmiosu-
OHHas MalllHHA — 3TO Heuro DoJIbliiee, Y4eM BeYHLIH IBHTATEb.

Molub MalLIMHBI — Pe3YbTaT YETHIPEX UMITYIIbCOB.
|. Byayym CBA3aHBI C BCACHIBAOLLEH TPYOOi, KAXKIAs 3aKpydeHHas

TpYOa ~— 310 cHhoH, HYHKIMIO KOTOPOTO 3HAIOT BCE U3 LIKOJIb-
HOTO Kypca dusnku. Ero BeixonHnie QOPCYHKU HaxoAATCsd HA
TOH XK€ BBICOTE, YTO W HMXKHUI KOHELL BCACBIBAKOUICH TPYOKU.
YT106BI 3aMyCTHTL MOTOK BOIRI, TPEOYETCA BCETNO JTKLIbL JIETKHH
HMITYJIBC,

2. Kak ToJibKO POTOP Pa3BUBAaET MAaKCHMAIbHYIO CKOPOCTD, BOJIA
C OTPOMHOMN CWIOH AeHCTBYET Ha BHELIHIOIO CTEHKY, B KOTO-
poii NpoaeiaHb BbieMKH, BO BpeMA CTONKHOBEHMA IOTOKA CO
CTCHKAMH Pa3BHBAIOTCS [UIOTHBIC MEKTPHIECKUE CIHIOBDIC
NoJisi, B KOTOPbHIX HEHTPANTU3YETCA BEC BOIBL. ITOT FNCKTPU-
YeCKHit 3apsa MOXHO YBEJTHIHBATh NPH MOMOIIH YCKOPEHHS
poropa. Boga camMa nomHUMaeTcs BO BCACBIBAIOIIYIO TPYOY H
TIPOXOOUT M3 KOUIEKTOpA B 3aKpyJIHBaounecs Tpyosl. Otse-
IeHNE N3OLITOYHOM CH/BI OCYILUECTBASCT CIlal HWMITyAbCa.
Bpems OT BpeMEHH BOAY CJIeNyeT MeHSThb. DJIeKTPUUYECKU#
3apsi TOXE HeoOXOIKMMO OTBOIUTD, TAK K&K HHA4YE OH TOPMO-
3T MOTOK Heped (POPCYHKAMH.

3. Cey10uIMii BLIMTPBIII B CWIE NOTyHaeTcs Gnaromaps Heyues-
HOBEHHI0 CHJI TPEHHS B 3aKpyYeHHBIX TpyOax. Eciin Bona 3a-
KPYYHBAETCA B TPYOax CO COeLHAbHbIM NONEPEeYHbIM Cele-
HUEeM, TO OHa JBUXETCS, He KacaAch CTEHOK, U GOpMHUpYET
CTPYIO, NMOXOXYK) Ha 3aKPYYHMBAOIUKCA BHYTPb BOAHLIA
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CTONOMK. DKCHEPUMEHTH OCYIIECTRUIMCH IO PYKOBOACT-
soM Buxropa Lllaybeprepa 8 LITyrrapackoM TeXHOJOTHUE-
CKOM YHUBEpCHTETE ' |

4. bnarogaps CTpeMUTENIBHOMY BPALLIEHHUIO POTOPA AKTUBU3UPY-
I0TCS NIEHTPOGEXKHBIE CUILL. YCKOpEHHAs! BOJA B 3aKpydeH-
HbIX TpyOax CTanKMBAETCA C BHENIHEH CTEHKOH MalliMHBIL.
KOHIIB 3aKpydcHHEIX TPYD H30THYTH B 0OPaTHOM HaTMpag/ie-
HMM Bpamienud. Crypans CO3JaHa no TOMY Xe 06pasiy, 4To !
B MAlIMHE W300WIHs. OHA BOCHPOM3BOAMUT SHEPIUIO, TIO 3HA-
YEHHIO PABHYIO 3HEPIUSM TOpHANO. CAeayeT YIOMSHYTh, UTO
MPOLIECCH] OXJIAXACHHA TIPOUCXONAT Onaronapsa NpoLeccaM
YILIOTHEHUS B 32KPYUCHHBIX TPYDaX U «XOJOIOHLIN [N33» BO-
ZHOTO TOPHAAO BCACKIBACT BOLY TaK XE, KaK IIPDAPOAH BIN TOp-
HAIO BCE HA CBOEM TTYTH — JOMA, MALIIMHLI, XeNE3HOAOPOX-

HBIE COCTABBL.”
Anon Kokanu, xypnan «Implosion», Ne 57, ¢, 28—30

Ilocne HeDOIBPNIMX U3MEHEHHI M 10pabOTOX HMIUIO3HOHHAA
MALLIMHA (BCACHBAIOWIAS TYPOHHA) MOXET HCTIOIb30BATHCS JUTS
CeAYIOWMX UelICH: '

1) mna reHepauv CBOOOTHOM IHEPIHH B KAaKKX YTOIHO KOJIHYE-
CTBaX, B TO BpeM# KaK MCMOIb3yeMas B MPOHECcce Boaa 1pe-
BpalllacTCH B 00JArOpPOXEHHYIO BOAY;

2) Kax reHeparop sl JOCTYKEHHA MHOTOOBPA3HOTO yBEaHYE-
Hitsl pOCTA. DHEPreTHIECKH 3apsiKeHHas BOJa, €CIIM UCTIONb-
30BaTb €€ JUIA NOJIMBa, OYIeT OTOaBaTh CBOIO SHEPTHIO 3EMJIEC,
HM3TYYaTh BEL3LIBAIOLIHE POCT CHUILI;

3) 11a nony4eHus o0IaropoXeHHOH BOABLI OIPEOEACHHOIO CO-
CTaBa AJid TOTOo, YTOOH! 3apsKaTh KJIETKH KPOBH, PACTBODATD
OTJIOXCHHSI H YMEHbIIATh BOCTIAJICHKE,

4) mist CO3AaHMs BO3MYXOIUIaBATEILHOTO CPEICTBa, B paboTe Ko-
TOpOTo HUKoT/1a He Byaet cboes.

' Cwm. poknan @pasa Mommena.

2 B cBOEM IIHCBME Buxrop llaybeprep mucan, 4yTo N000#H TOPHAN0 MOXHO
dakTuaeckn YOUTH, HCHTPAIH30BATY, €C/IM HAYINTHCA NONOIPEBATL ET0 “XO-
JIOAHKIH Ia3s, To €CTH BEPXHIOIO YacTh TOPHANO (XypHan «Implosion», Ne 57,
c. 27).

3 Penyabcarop Wik penyibCHH.
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TpyaHee pcero BEUTO CO3AATH CAMM 3aKPYIHBAIOUIHECHT TPY-
Obl ¥ COANAHCHPOBATH TMHAMHUKY POTOPA A0 HYXHOU CKOPOCTH
BPAILICHUAL.

MawMHa COCTOHT W3 LHAKHAPHYCCKO# TPYOKH (CM. puc, 20
v 21), 4ed qHaMeTp Y JUTHHA JOJDKHB! COOTBETCTBOBATDL OXKUAAC-
MOMY 1ipotieccy. IlnacTHHa-OCHOBAHHUE, KOTODast TOXE MMEET
YCTOHYMBYIO [IPHIHAHHYIO OCHOBY, fIPUBApSHA WIM MpUKAEIa-
Ha K ATHHAPY. [11acTHa, Ha KOTOPO AepXaTCA MOTOD, AMHA -
MO W POTOP M3 3aKpYYCHHHBIX TPy, 3a(pMKCHPOBAHA HA BEPXHEM
KOHIIE LMTHHAPA C NOMOILLBIO YITIOBLIX ¢kOOOK. Bee TpH KoMno-
HEHTa BpalaloTCs BOKPYT eIMHOM npocToii ocH. [fockonbky He-
CYLi[ast IUTACTHHA YCTAHORJICHA TaK, YTO MOABEPTACTCA CHAbHON
BuOpauuy, ock 6eper Ha ceds Bce BUOpaLiMM, YTO NO3BONAET
Pa3BUBATLCS BHICOKMM M BHICOYANHUIMM BPALLATEAbHBIM CKOPO-
ctsiM. CaM poTOp IIOJIKIM M BMEIAeT HCTUHHOE CEPALIC MAIIU-
Hbl, B BepXHEii 4aCTH €10 MoA0ro Tena NPUKPErUieHa BTyiiKa, CO-
eQUHAIOWIAT POTOP C 3aKpYYECHHBIMU TpyDamMu. OHa TipeacTas-
JIET COBOH 3aKpPHITYIO NOIYI0 GOPMY, IPHKPEIVIAETCS K POTOPY
H BpauiacTcsa BMecTe ¢ HUM. Ha HuXHel ee cTopoHe ecTh OTBED-
CTHE Ui MPUKPETUIEHNs BCachiBawIel TpyOsl. OHa BHEAPACT-
cd rIyOOKO B HUXHIOID 4aCTh MAlUMHB, B KOTOPOi ABUXETCA
BOJA. _ _
3akpy4yeHHbIe TPYOBI KOHWYECKHE, U K HX KOHIIAM MOTYT
OBITE IPHKPCIVICHBI PATHYHEE THITBEL GOPCYHOK. (CM. puc. 29).
KoHubl GopcyHOK NOBEpPHYTH B HanpaBieHHH BpaliecHHA. K
nepudepruIecKoi CTOpoHe LWIHHAPA TIPHKPEILICH IOXOXHHA Ha
FapMOLIKY ODPYY M3 METAILTMYECKMX IUIACTHHOK. BonoMeT npu-
BOAMT €TO B JBMKCHUE, YAADAA CTPYSIMHU ITO HUM.

Kak TonpKo HauHHAIOT paboTaTh TEHEPATOP H POTOP, BOIIYX
WJIK BOJIA 33CaCHIBACTCSI B POTOPHYIO BTYJIKY, a8 OTTYAA MO BO3-
NCHCTBAEM LSHTPOOESXKHOM CWIbl IIPOXOAUT HO 3aKPYYEHHBIM
Tpy6am. BaxyyM, KoTopbili co3maercs B Ipolecce, MOTHWMAET
BOAY, KAK HacoC.

Boma, apwxumas LCHTPOGEXKHO, NMPH CTOJIKHOBEHUH CO
CTEHKaM4 HAa4YMHAET T¢Yb 10 KPYTY K TAKHM 00Pa30M MOXET BCA
CKOMUTECA ¥ CTeHOK. YTOOH 3TOro M3bexarTh, HYXHO YCTaHO-
BUTH pajlHANIbHEIE NNEPETOPOAKH, YTOOH YCITOKOUTE BOAY U IPO-
BECTH Ha3a, BO BCACHIBAIOLIYIO TPYOy.
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Y100k KOHTPOIHPOBATh KOJTHYECTBO HCTIONb3YEMOM BOAKI, B
OCHOBAHME BCachiBaloLIeH TpyOhl NOMXEH BHTH BMOHTHPOBAH
K/IanaH-OrpaHHINTENb, YTOOR! PETYIAPOBATL NOTOK BOAL!, TOF-
Aa B pabote MainHHEL He OyneT c6oeB, oHa HE paspywidTca, B TO
Xe cCaMOe BpEMSI 3TO TIO3BOISET KOHTPOAUPOBATh CKOPOCTh Bpa-

HICHUA MAaIllHHDbI. )
: Anoit Kokann, xypHan «Implosion», Ne 60, ¢. 3—35

B MamiMHy, neicTBYIOIIYIO NO TIPHHIHITY MMIUIO3UY, BHE-
JPEHBI HECKONBKO 3aKPYUCHHBIX TPYO. Y HUX SHLEBUIHOE I10-
fIEPEYHOE CEYCHME, KOHUYECKH CYX)aloiieecs 110 HaNpaBleHHIO
K KOHLUY. TpyOnl 10 BCEH JUIMHE UMEIOT YITTyOieHMs B BUIE 3y6-
LoB, Gy1aronaps KOTOPBIM NOTOK BOLI WK BO3IYXA 3aKpy4YyHBa-
ercsl. CyxeHue nonepeyHoro CeYCHUA TTPOUCKOAUT rApMOH AY-
HO (MPOITOPLIHOHAILHO), BRIXOAHBIC QOPCYHKH MOTYT OBITH 11I0-
Ooro pasMepa, a Tpyon — mio0o#i 1MHbL. B MMTIO3MOHHOH
MAallUHE HECKOALKO TPYO BMOHTHPOBAHLL B KOHHYECKHA POTOD.
brnaroaaps BpallleHHIO pOTOpa BEHIECTBO B TpyOax (Boaa WIH
BO3OYX) TOABEPraeTcs AEHCTBUIO LEHTPOOEXHOIO YCKOpeHMs,
H3-33 Ye€T0 OHO 33 I0MH CEKYHIBI 3aKPYYHBAGTCS , OXJIAXKAACTCH K
VIUTOTHSIETCA. BRIMTYCK 3TOH CKOHAGHCHPOBAHHON MacChl BOALI
MPOBOLIMPYET PAa3BUTHUE OTPOMHBIX OTTANKMBAIOLIHX (pemynb-
CHBHBIX) CHJI.

TipyrHUMN Qe cTRMSE COCTOMT B TOM, UTO OJaromaps oxiax-
ACHMIO ¥ PERYKLUM TOILIMBO (BOAA WM BO3AYX) CBA3BIBAETCA
KHCJIOPOAOM B UMILEO3UOHHOH MallTHHE, KOTOpasA POBOUUDYET
yMeHbllleHe B oGbeMe. Bona n Bo3ayx 63 CONpOTHRICHHS DO~
HAIOTCST CHJIAM BCACHIBAHHA. DTOT UMIUIO3WBHEIA [TpOLECC —
NpAMasi APOTUBOMOJIOXKHOCTD SKCITJIO3WBHEBIM (B3PbIBHBIM ), KO-

TOPBIE HCTIONLIYIOTCH B CETORXRALIHEN TEXHOJIOTHHA.
Aot Kokany, xypHan «Ilmplosion», Ne 83, ¢. 15

B 310#1 MalmiMHe CO30a€TCA NONOMHUTENLHAS BPaINATeIbHAs
CIIa, KOTOPAs YMEHbBLIIACT HAarpy2Ky Ha 3MCKTPONPHBOAE M 3aBO-
AUT resepaTop. [TocKoNbKY TeHEPaTOp NMPOU3BOAMT HATHIIHIOK
MOLTHOCTb, 3ICKTPONPHBOA MOXCT ITHTATBCA OT I'€HCPATOPA.

CornacHo konuenuuu Lilaybeprepa, reHeparop NPOK3BOLAHT
B 10 pa3 6onblue 2Heprun, yem TpebyeT anekTponpuson. Apyrn-
MH CJOBAMH, MOJIYYACTCS ICBITHKPATHBIA AOTIOMHUTENbHBLIN
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Puc. 20. UMunosznonnan Mammna, paboTaioman Ha poJe
(TTPHHIMIT TTPOEKTA)

OTa MalIMHA TIPOU3IBOLHT JOMOHUTEABHEI BPALLAIOUIH H MOMEHT, KO-
TOPHI NUTaET 3IEKTPONIPHBOA M MPHBOAKT B ACHCTBHE reHeparop. Tak
KaK FeHepaTop NMPOM3BONHT BobIIe MOIHOCTH, YeM TpeOvercs mia
JNIEKTPOTIPUBONA, 3MCKTPONPHBOI MOXET 3apSIXATBCS OT TeHepaTopa.
Cornacvo konuenuusm lLllayGeprepa, reHepatop AoKeH NpPou3Bo-
IMTh B IeCATh pa3 GobIIe SHEPTUH, YeM TOro TpebyeT MalllHHa, TO eCTh
3AeCh BO3MOXHA ACBITHKPATHAA BHPAbOTKa JONONHHTENBHONW 3IIEKT-
pUUCCKOit aHeprun. B 1eroM Mexannasm nipeacraniser cofoit THN ped-
Horo aAsyratens (A. Kammac — «Implosion», Ne 83, c, 21).

NCKTPHYECKH I NOTOK. 3TO Npoucxoaut 61aroaaps ToMy, YTo B
0C000 CKOHCTPYMPOBAHHLIX MEIHBIX KOHCTPYKLIMAX (3aImaTeH-
TOBaHHBIX 3aKpYYEHHBIX TPYOax M MEPeBepHYTHIX TpONENCpax)
OObIYHBIN BO3AYX OECLUYMHO ABHXETCS CO CKOPOCTHIO CBeTa. B
pE3yALTATE NPOUCXOIMT PA3PYILICHHAE CTPYKTYPHI BO3AYXA, KOTO-
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Puc. 21. Mmntosuonnas MANIHE3, pa00TaI0MAR HA BOJYXE
(MalIMHA-TOPHANO — MPHHLN CTPOCHHS)

poe BeAEeT K 00pa30BalI0 AOCENE HEHIBECTHOH (DOPMBI 3HED-
THM, M JAIEE C €€ TTOMOLIBIO MOXHO MONYYATH TI00YIO XeNaeMyo
cnocobuyio K MHTencHuduKauuy GopMy Ternna Wwid xonoja, Wix

6¢e3 LIyMa ¥ OTHSA TEHEPHPOBATH MEXAHWYECKYIO CHANY.
Ano#i Kokanmn, xypnan «Implosions, Ne 83, ¢. 15
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YTO 03HAYAET CNOBO «IMYILCHS»? 10 NEPBOHAYANTBHOE CMe-
meHHue (CBA3MBAHKCE) MEXTY OCHOBHBIMU OUTIONSIDHEIMH 37IEMEH -
taMi. KoHeuHmI NpoAyKT 3aBUCHT OT TPUPOAb] KATAIU3ATOPOB.

YT1oOBl NONYYHUTH BHICOKOKAUCCTBCHHYIO IMYIBCHUIO, HYXHO
YYHTBHIBATH TPH (akTOpa: |
1) MEXaHUYECKOE 3aKPYYMBAHHE CITHPAJIBIO MAcChl C ITOMOILBIO

0c000 CKOHCTPYHPOBAHHHIX 33KpYYeHHbIX TPYO M3 COOTBET-
CTBYIOIIMX CTINABOB. Takoe Xe ABKeHUE MACChl MOCTOAHHO
IIPOHCXOANT B reocdepe;

2} dusHyeckoe (cneuMPHYECKOE) YIUIOTHEHUE «TPOHLBI» —
YCKOPAEMBbIX TBEPALIX, XKMAKHX H ra3000pa3HbIX BEILECTB, TO
CCTh 3EMJIM, BOJABI M BO3AYXa;

3) obecneyeHUE BCIIOMOraTe/IEHOTO MITYIEHHA OT 3HEpreTHYE-
CKHX KOHLEHTPAaTOB 3aKpydHBAKOLOMXCS TpyOs w3 Ounosp-
HbIX cruiaBoB. OHH TEHEPUPYIOT BCACHIBAIOLIUE BOPOHKHU B
OBHXYlIEHCS Macce, CYKaIoIHUECsi KOHUK KOTOPHIX BEICTY-
NaloT BHH3. 3aKpYyYHBAIOMECH BBEPX BOPDOHKH NOTOWAKT-
¢l BCACBHIBAIOLUMMM BOPOHKaMM. LIMKNOUAATBHO-CIIHpaIb-
HOE JBUXCHUE — 3TO METabONHYECKHIT NPOLECC, IBUXKEHHE
BHYTPb U BOKDPYT ceOsi.

CHoBa HYXHO MOAUEPKHYTH, YTO BCE 3TH IPOLICCCHI IPOUC-
xoaar B reocepe. [TepBblit co3naeT cocrosHue bespainuyud,
NepexogHoe COCTOAHHUE, MOCAE KOTOPOr0 PerecHepupOBaHHELH
MPOAYKT MOXET NOJHATLCA Ha oJiee BBICOKYIO CTYTICHb OpTraHH-
3auMu B npouecce cuHTe3a. O0pasyeTcs MpeBOCXOACTBO NEPBO-
OCHOB, YTO BOCCTAHARTHBACT TMITIEPKHCIOTHOCTD M pereHepUpY-
eT 3R0POBOE COCTOAHME. B pe3ybTaTe BO3MOXHA AajlbHEHLIAA
PETIPOAYKIIMA W NPOTPECCHBHOE Pa3BUTHE IIPU MOMOLIM COOCT-
BEHHBIX CWI U SHEPTHi, T.€. CAMOBOCIIPOU3BOACTBO.

N ponyKT 3TUX HMILIO3MBHBIX NMPOLIECCOB — GHONMOTHUCCKHHA
BaKYyM. D10 (PYHKUHS MacChl 3eMIH, BOJBI, BO3AYXA IPEeHMylLIEc-
CTBEHHO MATHHMTHOrO 3apsla. Dro Metadpu3uydecKkas yp-cuia
KH3IHH.

HUznavanpHas, noKa etire HoBas GopMa XU3HHU NPEONOicBa-
€T CHAY (PU3HUYECKOTO BeCa H MEHTATbHYIO HHEPTHOCTD, MOXET
NPOU3BOJIHTECA €CTECTBEHHBLIM 00pa3oM 0e3 3aTpar B XpaHH-
nuiax ocoboit popMbl. Korza 3T 3HEPrud CaMOCTOSTTEIIBHO
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BBLACASIOTCA U3 PACTUTENBHOK MaccChl A0 BO3CHCTBUEM Mps -
MBIX CONMHCYHEIX NTydeil W Tera, oHU o0neAuHsAIoTCA, NTPOBO-

UpYA NaTbHEHIIWA dHU3INUeCcKMil pocT.
Bukrop 1laySeprep, xypHan «Implosions, Ne 45, ¢, 6—7

ST

B npupone Bce o6patumo. EcaM MeraGonuueckue B3aHMO- |

HAEHCTBHA MPONCXOIAT UMIDIO3HBHO, TO MPON3IBOIATCH BRICOKO-
Ka4eCTBCHHBIC MEBUTAUHOHHDIC CHIIH, KOTOpblc ACHCTBYIOT TaK
XK€, KaK B ciydae ¢ Qopebio.

Bce 310 MOXHO AOCTHYB NPH MOMOILM MMIUIO3HOHHON Ma-
IIMHLBI, KOTOpas 3aKpy4HMBAET, 3aBHXPSICT M NpeobpasyeT H30bI-
TOK aTMOCEPHOTO JaBTEHHUS B KOHLIEHTPHPOBAHHOE OTPHLATE -
JIBHOE AaRJICHHE. baarofaps 3THM ecTeCTBEHHEIM 00pa3oM CIIpo-
BOLIMPOBAHHBIM Pa3HOCTAM NOTCHLKAJIOB BO3MOXHO HE TONBKO
NOJTYYATh ABHXYIINE CHIBI, HO H CHIIBY /11 ABHKEHNS1 CAMMX Ma-
HIMH. JTH HMIVIOZUOHHBIC MALIMHBI MOTYT TAKXE NCHEPUPOBATH

TAKHUE FHESPTHMU, KAK T€, YTQ 00pa3yIOTCs, KOrAa MbI AbIILIUM.
Buxrop lllayGeprep, xypxan «Implosion», Ne 57, ¢. 5

B 3ToMm ciiyuac OMOMarHeTH3M, 3aTATYBAIOLIAN M 3aKPyYMBa-
I0IAsA Cyila passuBaetes 10 90%. OHa CHabXaeT XHBbIC OPTaHU3-
Mbi, TAK Xe KaK N HMIUIO3UOHHYIO MAUIKHY, ATOMHLIMH CUIAMH
BCACBLIBAHKUA Y JARJICHUS OTHOCUTENBHO BBICOKOH PPEKTHBHO-
CTH. 90% KOHLECHTPUPYIOUIMX PEAKTHBHBIX CHIT CIYXAT AIA CO-
3naHus U pocta. Octasmiecs 0% meUeHTPATUIYIOIINX OO -
HMTENLHBIX SHEPIUii CITYXAT A1 TOrO, YTOOH YAANATH HEHYXKHYIO
OTPAGOTAHHYIO MATEPHIO, KOTOPAS B MPOUECCCE PEAYKIUHM H OUU-

IHCHHS JOJDKHA YAUISATHCA BO H30¢XKAHHE CAMOMHTOKCHKALIMH.
Bukrop IllayGeprep, xypran «Implosions, Ne 56, ¢. 30

Bce MallUHbI, FEHEPHPYIOUIME MOIlib, 4 TaKXE CHCTEMbI

YVIOpAaBICHUA HMH HOAXKHBI ObITh OpraHH3OBaHM IO NMPHHUMNY.

TIOJIE3HYIO DHEPTHIO MOXHO U3BJICYb TOJIBKO MIPH TOM YCAOBMH,
€CJIM MallMHA NPOBOLIMPYET NOARICHHE TEMIIEPATYPHOTO I'pa-
JHEHTA B MOTOKE BELIECTRA.

HauuHalouaa paborats 6aarofaps Ha4aJdbHOMY HMITYJABCY
WMMJIO3MOHHAS MAIIMHA BCACHIBAET OKPYXKAIOLIHE MACChl BO3-
JIyXa ¥ BOJHBIE MACCH H H3MEHSET UX NONAPHOCTh Onaronaps
TAHreHLIHATBHOMY, MPCHMYIIECTBEHHO UEHTPOOECXHOMY 3aKpy-
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YUBAIOLIEMYCSH ABHXEHUIO. TakuM 06pa3zoM, oOpasyercs oTpu-
HaTebHOE AMAMAarHUTHOE AaBieHHe. UMEHHO OHO 3aTArnBaer
TONOXKHUTENBHO NEPE3APAXKEHHBIA BO3AYX. '

3TO OTPHUATENRLHOE JABIEHHUE MPOBOLIMPYET MAACHUE TEM-
nepaTyphl, UYTO 3aKaHIWBACTCH YTIOTHEHWEM BOIB WIH BO3-
AYHIHBIX MAcC, KOTOPOE, B CBOI) 0Yepelb, YMEHbILACT OOBEM.
Ero aeitcTBME HACTOMBKO CHABLHO, YTO, HANIPUMED, 3a4CiCTBO-
BaHHBIH BO3Ayx TpaHCcGopMupyeTcs B Boxy. [Ipolecc BH3biBa-
eTcqa Onarogapsa cnenHanbHOl PopMe MEXaHHU3MA, B KOTOPOM
ITOTOK MATEPUM YCKOPAETCH MO HANPABIACHUIO K €ro OCHOBa-
HUIO, 34ECh TAKXKE BaXHYIO POSTb UTPAIOT CIINaBbl. 3aKpyyuBa-
IOLLMECH MACChl BOIBI TIOCTENEHHO JOCTHUIal0T aHOMAIbHOM
TeMInepaTypHoid ToukHU. OHH CTAHOBATCH OCOBGEHHO IVIOTHDI-
My. [OMOTeHH3UPOBaHHLIA 61aroiaps CnMpaneBMAHOH Bca-
ChlBalONUIeH CHCTEME MaTepHAT OTACAAETCS OT CTEHOK 3aKPy4H-
patoiguxcst TpyD. Hepes uHTEHCHPHKANMIO 3aKPYIHBAOIMMX
CHJT K OLHOBPEMEHHOC CYXEHHE CEUeHUSE TPYOLI COREPKHMOE
OyAeT YCKOPEHO 210 TaKoii CTeneHH, YTC BOAa WIH BO3AYX 3a-
BUXPSAIOTCS K CMEWIMBAIOTCA 10 OAHOPOAHOMH MAacChl H BBINPLI-
CKHBAIOTCH M3 GOPCYHOK ¢ TOH X€ CKOPOCTLIO, YTO K 1Y U3
pyxbs. [10TOK JocTUracT KpUTHHUECKOH cKopocTH 1,290 MeTpa
(4,232 dyra) B ceKYHAY. ITO MOYTH B 4 pa3a Bbillle CKOPOCTH
ceeTta. BhixogHOe oTBepcTHEe MMeeT auameTp Imm (0,04 nois-
Ma). CTpysi BOJbl WIX BO3yXa HACTORbKO XE TBEpHa, KaK U CTa-
ABHOMK MPYT, H MePHOAUUECKH TOPMOINTCS CHIAMH COTIPOTHB-
TIEHNs, KOTOPLIE AEVCTBYIOT IIPOTHBONO/IOXHO HANTPARNCHUIO
BpatueHust TypOuHb. C NMOMOLUBIO OJHON BHIXOAHOH CIPYH
AWAMETPOM | MM NPOU3BONUTCA IHEPTHUA NIopsaka 17,9 noma-
OWHBIX CUJL, YTO NO3BOJIAET TYPOMHE COXPaHAThL CKOPOCTE Bpa-
ieHus 12 000 c60poTOB B MHHYTY.

V kaxnoi popcyHkH 2 WM 4 BRIXOJHEIX OTBEPCTHS, M B ONTHO#M
cucreMe Moxer 6biTh 20 100 opcyHoK, Yepes Kaxaoe OTBEPCTHE
BuIXOAUT | uTp (0,264 rannona) BoAw 3a JOMIO CEXYHAB — B Ha-
NIPaBNEHUH, MPOTHBOTIONOXHOM TOPMO3ALLHM BPAILICHUE CHJIaM,
Onarogaps yeMy aTOMHbIE PEMYAbCHBHbIE CHILI CTAHOBATCA CBO-
GonHel 1 akThBHLL. Tlpn o61ieM komiectee Boaw: 10 utpos (2,64
FIJIOHAa) MOXHO TOIYYMTD 1104TH ACTPOHOMHMUCCKYIO ciity. Ecnn
MCHONBIYETCA CXIDKCHHbI BO3AYyX, Bo3pacTaeT 3(eKTUBHOCTL
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paboThI, MOTOMY YTO HPH CXKHXEHKHH BO3IyXa MOMY4AeTCH 3HAYH-
TeTbHO OONbliee COKpalllcHHe B 00beMe, YeM TIPH YILTOTHEHHH
BOABl. Pa3sHOCTL TMOTEHIMAJIOB YBEJIMIMBACTCS C YBETWYCHHEM
YHC1a 0GOPOTOB B MUHYTY. [TOCPERCTBOM H3MEHEHHA YHCAa 000-
POTOB MOKHO H3MEHSTh MPOU3BORUTENBHOCTb. Hanpumep, 4To6b!
sbipatoTath OT 50 1o 100 nowaauHbeIX CHiL, OTPEOYETCst YCTAHOB-
xa pasmepom 60 x 60 cM (unr 24 x 24 moitMa), 0B1LHH Bee KOTOPOi
30—350 kT, a ckopocTb BpameHus — 12 000 oGopotos B MuHYTY. He
HYXHb! niepenaibd JABICHUA, TypOuHa M3BICKACT ABHKYLIYIO
BOAY U3 BO3ayxa caMa. [TockonbKy npou3BoOAMTENLHOCTD BO3DAC-
TAECT [PAMO MPOTIOPHMOHANLHO CKOPOCTH BpAILCHMs, BCE, YTO
HYXHO, 3T0 YBEJIMUHTD CTAPTOBYIO CKOPOCTD, YTOOB! MPON3BOIUTH
MOLIHOCTH 10 1000 J01uaAMHBIX CHJI C TIOMOLILIO TYPOUHHDL, KOTO-

pas 00bIYHO MPOU3BOAUT MotHOCTS 100 n1.c.
fTucymo npodeccopy BepHepy HummepmaHy, oxono 1950 r. Bukrop Llay-
Geprep,
xypHan «Implosion», Ne 56, ¢. 4

Ecnu Boaa WM BO3AYX ABHXYTCH LEHTPODEXKHO, TO HE CYILE-
CTBYET HUKAKHUX CHJA COTIPOTHRIEHHS, HO W TIPOU3IBOIUTEINb-

HOCTh BO3pACTacT Ha KBAIApaT CKOpPOCTH,
Buxrop [Hlaybeprep, xypran «<Implosion», Ne 83, ¢. 15

B cBoux teopuax Bukrop lllaybGeprep HacTauBaeT Ha TOM,
YTO CIIMPANICBUAHBIC BCACHIBAIOIIME 3aKPYyHUBAKOUIHE TPYOHI
MOTYT CaMOCTOSITE/IBHO reHEpUPOBaTh OrPOMHYID SHEPIHUIO.
TIpeanonoXuTeNLHO, UMIUIO3MOHHAS MAlIMHA TEHEPHPYET TaK
Ha3bIBaeMBI THAMATHETH3M, YTO HOCTOSTHHO CTUMYAHPYET He-
YTO BPOAEC MPOLIECCa IbIXaHUs, GAAroaapsa KOTOPOMY AOCTHTaeT-

CH HETIPCPDbIBRAA pa60'ra MAaHIHUHBI.
A. Xammac, xypHai «Implosion», Ne 83, ¢. 15

[Mlay6eprep mpuMeHHI CBOIO WALIO BO BCeX CBOUX H300peTe-
HMSIX H TIPOAYMbIBAJI CO3AaHME JICTATE/IbHBIX anfapaTos, CyoMa-
PUH, Ta300YMILAIOIUX U TEHEPUPYIOLIHMX 3HEpPruio cucteM. B
ero OHOTEXHHYECKYIO CyOMapUHYy (CM. pUC. 22) BCTPOCHH «3a-
KpydeHHBIE TPYObI», KOTOPHIE CYXAIOT CTPYIO BOIbLI U 3aKPY4UH-
BAIOT €€. ITOT ABOHHOM 3 (HeKT MPOU3BOIHT MOLIHYIK) PENyNb-
CHBHYIO BOPOHKY.
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BecpMa nipobnematnaHoil uperw Illaybeprepa penaer ToT
(aKT, YTO BOAA, OTCTPAHAACH OT CTEH MPOBOAALUMX TPYD, CTaHO-
sUTCA BCe DOsIee IUIOTHOM, HO 6€3 BCSIKOTO COIMMPOTUBIICHUS JBU -
XETCH LEHTPOCTPEMUTENBHO M TaK oxIaxaacTcs. Bo BpeMs 310~
ro rpoiecca ABUXYUIAsACA BOAA BOBIEKACTCS BCACBHIBAIOLIMMHU
CHJIaMM, YTO NPUBOAMT K YILTOTHCHKHIO BOAbI MO MEpE MpOABH-
XEHUA OT OJHOTQ 3aBHTKA K IPYroMy, KOTOPOE NOKAa3bIBaeT
JHEPrUuuecKkyio QyHKIHIO criupaid. Ciipalib — CHMBOJ YBeIU-
YUBAIOIIENCS CIIBI H TAKXE OCHOBHAS HSTA/Ib 1060 MALLIMHEI,
(yHKUHOHUPYIOWEH Mo Ono3zakoHaM. ['oBopsT, yTo npodeccop
OxpeHXadT BBIYHCIWI, YTO B CPEIHEM HMILIO3UBHHIC CHJIbI

6l B 127 pa3s 6oJiee MOLLHDI, 1eM IKCIMTAHCHBHBIE CHITHL.
Anoii Kokank, xypHan «Implosion», Ne 83, ¢. 14

Ecnu Boaa win BO34yX NMepeMellaloTCa UEHTPOCTPEMHTE b
HO CHApyXH BHYTPb, TO €CTh B PaaiHaIbHO-OCEBOM Halpanrie-
HW1H, TO CONPOTUBICHUE HE PA3BHBACTCS, HO 3aT0 paboTa yBeu-
YMBAETCS HA KBAJIPaT CKOPOCTH, YTO 3aKaHYMBACTCA MHUPHLIM
Oe3B3PRIBHBIM NMPEOOPA30BAHHEM aTOMAa, MOTOMY 3TO IPOLIECC
$hopMHpOBaHK, 06paboTKH, a He paspymeHHs. TO eCTh MOXHO
A0Ka3aTb HE TOALKO FTHNOTETHYECKH, HO H (haKTHYECKH, UTO Ma-
JIEHbKAA UMIUIO3HOHHAA MalLKHa AaMeTpoM 20 cuM (8 110iMOB)
Y BPaLAIOUMIMHCA TOTOK ¢O cKopocThio 10 000 060poTOR B MHHY-
TY MOXeT MOAHATL 57 ToHH, a npy 20 000 oboporax B MUHYTY 228
TOHH. OJIHBKO BO3IMOXHO UCMTOAB30BATE MCHBIIHC BpallaTE/1b-

HbI€ CHJIBI ¥ YBETHMHBATh paauycC BPaHICHHSI.
Jeononsa Bpanacrarrep, XypHan «kmplosion», Ne 60, ¢. 23,

Kocmuueckan TypOHHa.
I'eneparop KocMHYecKoli HepriH, padoTalonmii
HA BoJe

Jdeouwraiin, abryct 1945 r., apxusn llayGeprepa

TypbrHa KOCMHYECKOif SHeprUn — He TypOMHA B OOBIYHOM
CMbIC/1€, KOTOPas1 NPOCTO IIPOUIBOIHT MEXaHHUYECKUH BpalLllalo-
LIHH MOMEHT IYTEM HSKCIUTYaTaLlMH MMITY/IbCa BOABI, IOSBJSA-
wevics Onaromapst Haropy. Cxopee 310 GHOIMHAMO (CM. DHC.
30—33), xoTopoe MPOM3BOIHT HO HACTOSIIEIO BPEMEHH HEM3-
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Puc. 22. bnoTexuuaeckas cyGmapuma
{(NpYMHUKMN YCTPOHCTBA)

BECTHOE CHHTE3HpYIOIlIEe TeyeHHe, OTITHYAIOeeCsd OT KaBHTa-
HMOHHOIO Pay1araloulero TeYEHNs, KOTOPOE NTOCTOSHHO POAB-
aserca B GLICTPOACHCTBYIOUIMX MNMAPOTYPOUHAX MU YHUYTOXACT
Jaxe CTAThbHBIE JIOTIACTH TYPOMHDBI 33 KOPDOTKMH NPOMEXYTOK
BPEMEHM.

Tlux sO3AEHCTBUA NOCICAHETO THNA NIOTOKA COOTBETCTBYET
gasneunio 32 000 armocdep. Hac nHrepecyior aocelie Henase-
CTHbBIE pEaKTHBHBIE YIEMEHTHI, KOTOPHIE MOTYT Pa3BUBaTh OONb-~
Y10 MOILUHOCTDL, YEM B OOBMHBIX THApOTYpOWHAX, Gnaronaps
CHJIAM, SBNAIOINUMCS PE3YIBTATOM UMAYILCA BOAHBIX MacC.
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Tunbi IOTOKA, YNOMAHYTOINO BHAYAIE, POXIAAKOTCSH M3 BHYT-
PEHHHUX 3IEMEHTOB BOJbI WK BO31YXa, IBUTAIOHIHNXCH OROLICHT-
POCTPEMHTENBHO, Kak MIaHeThl, H NO3TOMY HX MOXHO Ha3BaTb
KOCMHYECKHMU 3HepruaMu. OHu 0cBOOOXAAIOTCS, HAMIPUMED,
TOraa, KOraa BbICOKOKAa4eCTBEHHBIA METAIL1 M/ WK KBapIL, Tab-
Ka TPYTCS ApYT 0 Apyra. Takxe 3T 3HEPrHH MOT'YT IIPOS BISITHCS
KaK CHIIbHBIE CBETOBbIE 3(beKThI B BAKYYMHBIX TpYOax ITpH CBO-
6OIHOM MajcHUM KArLUlM BOAbl B COOTBETCTRYIOLIEM aMnapare.
DTH 3HEPIHH MOTYT ACHCTBOBATh Pa3pYHIAIOLIE WU KPEATHBHO,
UX MOXHO NMPOU3BOANTH ITOYTH UTO 6€3 3aTpaT W pa3sBHBATH IO
1000F0 XeAaeMOI0 3Ha4YCHUA ITOCPEACTBOM U3RJICIEHUS HMITY-
JIBCHBHBIX MEXaHUYECKHMX CWI, HAPUMED, U3 KPYTSLIETro MO~
MEHTA BOIH B MHHHATIOPHBLIX MALIHHAX.

Hens MpakTHYECKOro NPUMEHEHUA DTOWH aTOMHOM TpaHC-
dopMallii, 0 KOTOPOH MBI C BAMH TOBOPHM, 3aKNiouaercd B
TOM, YTODB OCBOOOIIUTE CBA3AHHYIO BHYTPEHHIO 3HEPIUIO,
KOTOpas HaXOJAUTCA BHYTPU BEWIECTB (BO BHYTPEHHEH CTPYKTY-
pe), ¥ IPUMEHUTD €€ T TTOJIYISHUS PEAKTHUBHLIX TEMNEPATYD
WM ABVOKYIIUX CUIL.

WHTepec npeacTapasioT CHABI BCACBIBAHKA M JaBASHHA, HX
NPOU3IBOACTBCG MO3BOJSCT M3RNCYD NOTL3Y U3 MHHUMAIBHOTO
KOJHWYECTBA BOABI K BO3Ayxa. [IToMHMO CBOEit A€IHEBU3HBI, 3TH
IHEPrHu 3aMEYATENbHBI TEM, YTC YCKOPARIOT eCTECTBCHHOE pas-
BuTHe. Henpuponnele GopMbl EBHKEHHS, HETPUPOHLIE MEXa-
HU3MBI, IOPOrOCTOAILEE TIPOUZBOACTBO SHEPTUM Koraa- HROYIb
Hac noryoar. Ho ele MOXHO 3TOTO U30eXaTh.

Kcrati, nToMMMO TOro, 4TO COBpEMEHHBIE TYPOHHBI MOPOX-
1AI0T KaBUTAUHOHHOE TeUye¢HUE (KOTOPOE TAKXKE aTaKyeT U pas-
pyuIaet fepera pek moGIU30CTH TEX MECT, € OHU cOPAChIBAIOT
BOAY), OHM TaKXe OLICTPO MOPTAT rPYHTOBLIE BOABL. B 00meM,
MHTEHCUBHOCTb X BO3NCHCTBHA MOCTOSHHO BO3PACTaeT, IpH-
DaMXas 3KOHOMUMECKHIT KoJnarnc.

KocMuueckast TypOMHA U3BAECKACT MOAB3Y U3 DU3UHECKOTO
WMIIY/IECA BOABI, HCIONBL3YS €F0 KaK CHUY, CNOCOOCTBYIOWLYIO
BLICBOOOXKIEHHIO H AKTUBALIMM BHYTPCHHMX 3IHEPTHH, codep-
XaIIUXCH B XHIKKX THHATeHHBIX KOHLUEHTpaLUsX. ITO OCYILe-
CTBAAETCA IPU HOMOIIH LICHTPOOEXKHBIX 3aKPYYUBAIOLIUX (UM~
IYJTBCHBHBIX) TIPOLIECCOB, 32 KOTOPbIMU HEMEVICHHO CIAEXYIOT
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UeHTpoOeXHbIE (AKCNYABCHBHbIE) TPOLIECCH M JOCTHTAETCA HE -
BEPOATHAS CKOPOCTD BpallleHUs. OHa BO MHOIO Pa3 NpesbllUAcT
CKOPOCTD 3BYKA ¥ Pa3pyLIacT BHYTPEHHIOK CTPYKTYPY BOASTHHM-
CTOH CYOCTaHLMK, YTO MPUBOINT K HANbHEWWUINM aTOMHLIM
TpaHchOpMaIIisaM.

Bui3piBaeTCA HaApPaBACHHOE BBCPX OMOMArBMTHOE TEYCHUE C
GOpMATUBHHMH H JICBUTATHBHBIMH CBOMCTBAMU. [ApyruMHu cnio-
BaMH, OHO CNIOCOOHO YCWIHBATD POCT, YCKOPSTh IBOJTIOLIHIO M
CO3[aBaTh Yp-KPeaTHBHYIO IBUXYLIYIO CHITY H HHTEHCH(DHLH-
poBaTh €¢ JO TAKOH cTeneHH, YTO0bl JOOUTHCH BO3MOXHOCTM
¢BO0OOJHOro HE3aBMCHMOrO ABKXECHYUS Ha 3€MJIC, B BO3AyXe, 04
BOAOH Ha JIIOOOH XeMaeMOHi CKOPOCTH.

Bce 510 KaxkeTes aaneKoit Me4Tol, HO 0OHa BIOJIHE OCYLIECT-
suMa. TypbuHa, pabortaoias 61aroaaps BEYTPEHHEH 3HEPTHM
BellleCcTBa, B 1,5 pa3a MeHBIIIE COBPEMEHHBIX TYpOUH, 0b1atacT
TOi X€e NPOH3BOZUTCIBHOCTHIO, HE MPOBOLIMPYET KABUTALIMOH -
HOTI'0 TCYCHMUS, BBI3BIBACT K JKM3HH BHICOKOKAYECTBCHHBIC IKC-
nyjibCUBHBIE FHEPTHM, OHa — CaMOE NPOCTOE M PEATILHOE pellle-
HHME BCECX TPOOJEM 4eJOBEYECTBA, BKIKOUAasl HEAOCTady €[bl,
BOJBI, TOILU1MBA, NMOJIE3HBIX NCKOTIACMBIX.



8
Obaaropaxusanue BOIb

«Packprmue mains 00N HOAONCUM KOREY 8CeM NOZOHAM 30 6620008 U UX nocaed-
CMBUAM, CPEON KOMODPWX 6UIHA, HeNGBUCTIb, HEMEPRUMOC,, PU3COPH & 4000
dopme u eude. Moanoe uccnedosaniie 600t NOMONCEM NOKOHUUMbE C MOHONOAUAMY,
MUPARUEIE, RONONCHM HAHAA0 COUUAAUIMY BAGR00APR PAIBUMUI UROUBUDYAAUIMA 6
naubonee codepmernci Hopme»,

Bukrop LlayGeprep, xypHan «lmplosion», Ne 6, ¢. 29

«HemunKaa OCHOBAG 8CeX KyabMmYpP — 3RAHUE U NONUMaKue eodu. Boda — omo
¥p-cyDcmanRun uau yp-npusuna COMGOPERUR 6CO20 CYIHER, U NOMOMY YP-Nepao-
poOnbil GRKYMYARMOp, Komoput abcopbupyem KGK 3eMHueE, MaK U HeleMHbE
CYOCIaRUuY t4 RPUGHOCHM UX 8 OP2AHUIME 8 HIICMON, 20MOBOLH KX YRORIPEONEHIIO
gropme. 3dech Muozoe 3QGUCUM OM CROCOOKOCMU GEIECMEA DACIMEOPAMECA 8
800¢, CeA3NEAMbCA € 6000HE. Imo doaxcro npoucxedums maK, «mol yp-Komno-
HeHmoi HUKAKUM 00pa3oM He npeodpazoaneanicy U nO0BEP2AMUCS MOSLKE MEM
UIMEHEHUAM, KOMOPHe NPOUCX003m 60 erRympenyell cpede npasusbho Hyrxyuo-
HEUPYIOWE2D opzanusma. Hepes nux poNcoaemcs u pazeusaemcs WUIHEHNGA
cluna»,
BuxTop LHaybeprep, 1936, #3 cCReLHANEHONO U3NAHHUS XYPHANA
«Mensch und Technik», 4. 2, naparpag 4.1

HckyccTBeHHOE NPOU3BOACTBO PONHHKOBOH BO/IHI

U3 crmeunnansAOrO W3naHMs XypHana «Mensch und Technik», 4. 2,
1993, nap. 4

- Paboras necHHKOM M erepem, 1 4acTo Habnloxan, Kaxk 60/ib-
HbIE W CEPLE3HO PAHEHHDBIC XHBOTHLIC BIMCKMBAJIY OBPEACISH-
HbIE TPABhl H KyNallCh, OMBIBas PaHEHbIE YacTy Teaa 0coboi
BOAOA. B KOHEYHOM CYeTe TIOHS, YTO B BOZE TAUTCS MHCTHYE-
CKasl CWJIa, M HAYAN UCKATh CNOCOODI €€ U3BNCYEHMSA. Sl HE TOMb-
KO A0raiblBaiICcs O CYLIECTBOBAHUH 3TUX CWI, HO HAalIeN TaKXe
CNocobbl, KaK MOXHO 1O XeJTAaHHIO HAACJIUTE BOLY TAKMMA CU-
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JsaMu. CHavana st HCTIMTa/l MPOAYKT Ha cebe, ITOTOM T4 eCTeCT-
BEHHO 3apSDKCHHYIO BOJY HCCKOJNBKHMM 3HakoMbIM. Co Bpeme-
HEM COTHH JIIOACH, CTPAAAIOIIME OT BCCBO3IMOXHBIX HEIYTOB,
[ONpaBKiAKd CBOE 340p0oBbe. QONaropoXcHHas Boaa, KOTOPYIO
OHM TIWAY, 6bL1a Ha BKYC HAMHOTO JIy4Iile, YeM BOJa U3 BEHCKUX
TOPHBIX HCTOYHHKOB.

B MoeM pacnopsKeHHH HeOONLIIOH MeXaHW3M, C MOMO-
1110 KOTOPOIO A MOTY ONPEACHUTE KauyecTBO Boabi. O6naropo-
KCHHaA BOAA TeYCT 4epe3 pHPICHBIE TPYOKH, HE Kacasch ux
CTEH, TO €CTb NOCEePEAHHE, U MANACT HA KOHHYECKHE METAILIH-
YECKHUE ACTAIW, pacnojioxcHHbIe oA Tpyoamu. I1posozna pac-
MOJI0XEHbl Ha BHCLIHEH nepudepuu M IEPEKPECTHO COCIHHE-
Hbl. OHH 3apAXaloTcsd XWBUTCIbHBIMM TTOTOKAM, KOTOpbIie
POXIAIOTCS W3 BOILI, H NPOBOAAT HX B 3JIEKTPOCKOT (CM. PMC.
23). OanH AuTp BOABI AC/LXEH NPOHTH 4EPE3 3TOT allNapaTt 0Ko-
sio 150 pa3, noka He ocnabeet GueHne TLICHKH 3/1€KTPOCKONA.
HeoHoBble¢ TpPyOKH HAUYHMHAIOT CBETHTHCS OOTarbiM TeM-
HO-KpPaCHBIM CBETOM, CTAHOBSICh BCE #pYE M sIpuE, NOKa BOJa
H¢ HaYHET 3aKaHYMBATHLCA, H OrOHb B KOHLE KOHUOB MEpIacT
BCE peXe W MCUe3acT COBCEM.

B pesynapTare BOOOH MOTAOILAIOTCA COTHU WM TBHICHYH
BOJIbT, KOTOPbIE TTOTOM IbET YETOBEK, 3TO BOAA MO KAYECTBY HE
XYX€ rOPHOH POAHKMKOBOH. ‘

[Ipouecc odeHb mpocToil. HeMHOro cBera, HEMHOIro TEMHO-
Thl, HEMHOI'O TE€IL1A, HEMHOIO X0/104a, — ACHCTBUE ITUX KOMIIO-
HEHTOB PUTMWYECKH YNOPAAOIWBACTCA, W 3TONO JOCTATOUHO,
4TOObI 32PSLAUTD BOAY, — NPOLIECC MOXHO HA3BATh HOHM3AIIHEH.

K 3TOMY 21 100aBII 371€MEHTHI, KOTOPbIX, COMIACHO XHMHYe-
CKOMY aHaAN3Yy, HEAOCTABANO B BOAE U KOTOPHIE IPHCYTCTBYIOT B
POIHUKOBOH. [laxe MUHEpANBHBIE BOAB MOXHO CO3IATE TEM XKe
croco0oM, KaKUM C03/1aeT uX npupoaa. OIuH KyOuueckuil MeTp
BoAbl (33,315 Ky0. GyT.) cronTt 0xo0n0 10— 12 apcTpridckux rpo-
HIER, B TO BPpEMs KaK CaM allnapar B MacCOBOM IIPOY3BOICTBE
Oymer crouth okoio 100 wwmuneros. JTiobas ceMbs CMOXET
cebe NO3BOMNTL UMETh CBOW COBCTBEHHBI MMHEPANbHBIA HC-
TOMHHUK.

OuyeHb BAXHO TO, 4TO AOCTHTHYTO MOJHOE PaCTBOPEHME H
BbICBOOOXKICHUC SHEPTHE, CKOHUEHTPUPOBAHHBIX B MCTAJIIAX U
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x T‘ HACHTHA ¢ TORKHM
OTBEPCTHEM

CA0il cTeKna

[CnH,n +2]

METRAREHCKAR oAMa

Puc. 23.
CxemaTuueckoe H306paxkenne HIOPHOEPIreKoro KCIepHMenTa

C BOROMETOM, nposeactioro B 1938 rony
IKCMePUMEHT IPOBOAWICA I TONO, YTOOB! ONpeneHTh 3aps B raja-
FOILICH CTpYe BOAbL, 2 TAKXKE ¢ KauecTBo. [MomydeHHbII 3apsn ObIn K-
suBajnenTeH 15 000 —20 000 BosbT.

MHHEpanax, nocpeacThOM XOA0AHOro okucnexnus. [1oa ero po3-
ASHCTBUEM DACTBOPSIIOTCH BCE CYOCTAHIIMH WIH, OoJIE€ TOYHO
FOBOPS, BEIXOAAT M3 MATEPHHCKOTNO KAMHSA WIM MAaTEPHHCKOIO
MeTanna B popme oCBOOOX ACHHOM IHEPTHH. E€ MOXHO nposec-
TH B BOAY, KOTOpas 0043aTe/IbHO JO/IKHA GbiTh OXJIAXIeHa A0
+4 °C (+32 °F) B TeMHOTe, 4TO [IPOUCKXOANT BO B3aMMOCBA3AH-
HBIX NepeMEeIlUBAIOILIMX YCTAHOBKAX [IPH HETIPAMOM BO3ACHCT-
BuHM kucnopona. Conu A06ABAAIOTCA B MUMHUMANTLHOM KOIHYE-
CTBE, — HENOCTHXKHMO, KaK C HHX MOMOLIBIY TOCTHTAIOTCH Ta-
Kde norpscawome 3pdexkTl. BaxHbiM ACMEKTOM SRIACTCA
PaCTBOPEHHE METALIOB, KOTOPHIC HAKAILIMBAIOTCS B BOJIE M T0-
TpedaoTCa OpraHu3mMoM. bes Hux He Moru Obi IPOHCXOAUTD
XHU3IHEHHO BAXHBIC I/ICKTPOMATHUTHHIE IIPOLIECCHI.
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Kaxnan KHCIOTa CONEPXMT PACTBOPEHHBIW MeTawi. Bo
BpEMS BO3ACHCTBMSL COMHCYHDIX JIydeit HA BOLY TSLKENOC JUIHH-
HOBOJIHOBOE HANY4YEHHKe' B M30BITKE OCTAETCA B BOLE, A KOPOTKO-
BOJHOBBIHA CBET OTCYTCTBYET. DTO MPUBOIUT K HOABACHHIO FIpH-
3HAaKOB BOCAAJCHHA, MOTOMY YTO MCTOYHMK, BbI3bIBAIOLIMI
BOCTIA/ICHHE, U3BECTKOBBIE 3IEMEHThI’, YCTpaHsieTcs iaroaaps
BHLILIICOTTHCAHHBIM METOAAM OBaropaXuBaHus BOAB,

[TocneacTeus 310 HENOAHOUEHHOCTU NPUBOIAT K IIPOME-
XYTOYHBIM ITPOIIECCAM POCTA YHCTO MOPGOIOTHYECKOTO XapaK-
Tepa, KOTOPSIC, MOABEPrHYTHIC BIUAHUKIO JABICHUS, [TPOBOLIH-
PYIOT paclIMpeHne OUAMETpa KalMWUISIpOB. 3a 5THM CAeayIoT
CUMITTOMBL yTOMACHHA. M3-3a nepeusBhiTka HaTPUEBOTO KTy -
YyeHHSI MOTYT BO3HUKATD, C OOHOI CTOPOHE!, OXURIAIOLIKHE NPO-
neccH, ¢ Apyroi CTOpPoHbI, MPOLIECCH pacaia. '

B nocnenHeM cyvae 3TH APOLIECCH Yp-TeHepaU i Bbi3bIBAIOT
PaKoBOe paspyileHHe KIeTOK TKaHEH 13-3a HeJ0CTaTKa OCHOB-
HBIX COACPKAIMX H3BCCTH JJICMCHTOB, NTPOMCXOANAT oﬁpaaoaaH HE
6HONOTHIECKOTO BaKyyMa 6naroaaps npeob1alaniio XON04HOH
KpoBH. JIyyiliee 10Ka3aTeNbCTBO 3TOTO MBI MOXEM HaWTH B NPU-
Mepe ¢ TeHeTIOOMBLIMH NEPEBLAMU, KOTOPHIE BHICAXKBAIOT HA
CBET. 3TO HOBOE BESTHNE COBPEMEHHOTO JIECHUYECTRBA MPHBOIUT K
HapYUICHHIO OPTaHMYECKHMX MPOIECCOB U TIOABIEHHIO PAKOBBIX
CHMIITOMOB, TaK Xe€ KaK B C/1ydae ¢ XMBOTHLIMM M 1oasMu. To xe
CaMoOe MOXHO HaBIONAaTE ¥ OCTATBHBIX BUIOB PACTEHHIA.

HoxTopa ¥ TEXHOTOTH He YW TOT GaKkT, YTO TUIOAOPOAHbIE
CyOCTaHIIHM TIPUXOIAT CBEPXY, a CYDCTAaHUMM, KOTOPHIE AOIN-
XHbI 000TalIATHCSA, POXAAIOTCA CHA3Y. BRITyCcK 3Hepruu npo-
HCXOIUT Ha [epeceyeHH ! IBYX HATYUECHUM, M POXIAETCA TO, HTO
Mbl HA3BIBAEM XH3HbID.

Mo 11e/1b — TIONYYHTh SHEPTeTUYECKHE JIYUH M3 PA3THUHbIX
KOHUEHTPATOB 3HEPTHH (3NEMEHTOB) H OCAIUTH BLILIETOUEHHYIO
oTpaboTaHHYIO MaTepuio. QueHb MPOCTHIM IyTEM 51 TOOMIICS CBSI-
3b1BaHUS OAHOMU DiaropoiHennieii CyocTaHIiK ¢ BOJOH W N30aB-
NEHHUA YeN0BEYECKOT0 OPraHnu3Ma o7 W1akos. OuHMILEeHKWe opra-

'Takenoe IMMHHOBOAHOBOE H3AYUSHHE — MTMHHOBOMHOBAA MH-
dpakpacHan paIHalMid; KOPOTKOBOAHOBBIH CBET — KOPOTKOBONHOBAA
yasTpadpHoncToBad panHauns. — flpum. peo.

2T. e. cofepXaline KapGOHAT Kanbilks,
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HHM3Ma NMPOUCXOAMT Briarogaps BhICOKOAKTHBHOM BOIE, KOTOpAs
PACTBOPSET MI0OBIE OTJIOXKEHUA W BhIMBIBACT UX M3 OPraHH3MA.
[Mpy TOM MPOTEKAIOT OpraHu4ecKue TpaHcOopMaluu, NpoLec-
Chi BBICOKOKa4E€CTBEHHOTO CHHTE3A.

Huxakux BBICOKMX MBICTICH ¥ HALH HE MOXET POAHTHCA Y 00-
NAZATEIA 32 U13aKOBAHHOTO BONBHOTO Tena, — OUMINAACh Gu3n-
YECKHU, MBI TAKKE OYHAILAEM U CBOIO aymy. MckaneunBaHue MO3-
rOB — JIOTHYECKOE TIOCAEACTBHE COBPEMEHHbLIX AEAYKTUBHBIX
MCTOJIOB, U3bICKAHUH YUEHBIX, JANEKUX OT YP-TIPOCTHIX &CTECT-
BeHHbIX POLECCOB. C COBPEMEHHbIM B3TNISAOM HA XH3Hb Ye0-
BEUECTBO NMOCTENICHHO NTPUBEAET C€05 K YMCTBEHHONH HMIIOTEH-
UMK, ¥ npupoae OyaeT HEYTOAHO MPUCYTCTBUE TAKUX HEPA3YM-
HBIX CYLUECTB Ha IL1aHETE.

HenaBHO A CMOT pacTBOPUTh JMHATEHEL, CONEpXKALIHECA B
YUCTON KPHCTALTMYECKON TTOPOIE, W 3aTCM 3APARUTH OCBODOXK -
JCHHONA 3HeprHEl Boay. Takxke yIaloCh NOJYYHTb Yp-TIPOTEU-
HbI, Ut Giaropoanbie BUTaMUHBL. Ena Toxe nonxHa paccMar-
PUBATh KAK UCTOYHUK OHOINEKTpUUECKOil 3HepTUH. IloTpebie-
HHE BOOKI, COAECPXAUIEH COHEUHBbIE BHTAMWHBI PEAKTHBHOMN
NPUPOALI, MPHBOLUT K ONIATONPUATHBIM H3MEHEHUAM, NOSBIIE-
HMIO PAAOCTHOIO YyBCTBA JIETKOCTH Ha AYLIE, BHICBOGOXICHHIO
MEHTANBLHBIX CIIOCOOHOCTEN, a TAKXKE OTBETCTBEHHOCTH 33 CBOH
noctynku. Boaa, cogepxauas yp-cy6CTaHUKK, MPUBOIUT JTIO-
O0oit OpranuaM B COCTOSIHUE FAPMOHNYHOIO PABHOBECHS.

[Tucemo aoxtopy B. Bioccennbepry

Kypuan «Implosion», Ne 71, Hanucaro 8 Hiopnbepre 18—24.11.1937r.

MHuoroysaxaemblit rokrop broccensoepr!

B nepuonnuyeckoM H3gaHUH TAU BBl CMOXETE APOYECTH HaA-
YUHbili TPyA 06 yIIpaRIeHHH BOOHHMMH pecypcamu'. Bauie xea-
HHE BHIETh OCTAIBHEIE CTATHH 1 MOTY HE YIOBICTBOPUTH, HO-
CKONBKY UX MOBCIONY OTBEPTaloT. Y MeHA eCThb TOJIBKO 110 OJHOHU
KOTMUH KaXI0H, H K TOMY Xe Bce OHU B BeHe.

[l —

'Cwm. CEPHIO CTaTel MO peYHOH HHXeHepHUH, HamHcaHHMX Bukropom llla-
yoeprepoM Ans aBCTpHICKOT0 MTHAPOJOrHYESCKOro XKypHana « Die Wasserwirts-
Chafits.
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NNyGnuKkauuu Hnyd PYKOIIUCH, B KOTOPHIX TOBOPHTCA OO
YXYOLIEHUM NMHTHEBOH BOABI, KPOBH M O MPHYHHAX PAKOBbIX
3ab0oneBaHU, HACTONBKO TPEBOXHDI, YTO 3AeCh, B ['epMaHHH,
Hepa3yMHo 010 6b1 ymoM#HaTh 0 HHX. McTouHuk Gencrauii
B NIEPEHACHIIEHHOM KMCAOPOAOM BOJlE — B BOJNE, OTPaB/IECH-
HO#H XJIOPOM, UCABITABLICH JCACTBHE KBAPLEBBIX IaMIT HIK Ha
KOTOPYIO BIWAJIH TIPOLECCH OAWroanHamMukH. Koraa B Takyro
BOJY NOTIANAIOT aHONHEIE CYOCTAHUWH (MCKYCCTBSHHBIE yI06-
peHus), 8 HEH 3a OYEeHb KOPOTKOE BPEMST CTPEMUTENBHO pa3-
MHOXaI0TCA GakTepuu. | npegocTaBun AOKTOPAM 3TH CBELE-
HHS M U3JOXW! B TMCEMEHHOM BHAEC HEOOXOHYMBIC PA3IBLAC-
HECHNHA, MNOTOMY KaK BCC OTKA3LIBAIOTCH ONYDAUKOBLIBATH
HCTHHY. A UCTHHA B TOM, 4YTO BCIO IIMTHLEBYIO BOAY ChemyeT
OYMIIATh ¥ 0GAATOPAXHBATE HOBBIMH CIOco6aMy. 3aKoHOna-
TEABHO HYXHO TIPEKpaTHTh TPOU3BOJICTBO HCKYCCTBEHHBIX
yaoOpeHuit. B Zpyrux oTpacasix NPOMBILLIEHHOCTH TOXE Cle-
AYET MHOTOE paIHKTLHO M3MEeHNTh. B Onykaiiniem Gynyiiem
BECbMa TPYIHO OyaeT oCyIeCTBHTDL TAKHE PANUKATbHEIE HACH.

Macurrad ¥ nepcnexTHBL MOMX OTKPRITHM MOTYT BbI3BATh
CTPax Y HEKOTOPMX JioJeii, BhI3BaHHRIH HerMOHMMaHHEM. Y
MEHS HET APYTOro BeIOOPA, KAK TEPHE/IMBO XIATh H 3aHUMATh~
cA HCCHaeAOBaHHAMHM, YToOb 00N1a7aTh HEOOXOAUMBIMM CBEIC-
HHUAMHU H ObITH TOTOBBIM HOMOYb, KOTAA BIACTH OKAXYTCH B TY-
nuKe. [§o MOUM OCUEHKAM, 3TO IIPOU3OHUIET HE MO3XKE, YEM Ye-
pe3 roa, A B mroboe BpeMs MOTY IMPEAOCTaBUTL PE3YAbLTAThI
HCCNICHOBaHKH, ITPOASMOHCTPHPOBATE ONLITHL H Pa3bACHUTH
KOHLETILHWH NPH NONICPXKEe KOMNETEHTHHX YUeHbIX. B nofoM
CTy4yae MHE MPUIETCS NPU3HATE. YTOOH CNYIAaTh MEHS, HYXHO
TEPIICHHE ¥ MYXECTBO. bblmo Onl npekpacHo, eciu OB MHE
YRANOCh HAUTH ACCHCTCHTOB, KOTODBIC TOHMYT MOM HIEU.
EcaH 51 He HR|AY TakuX M04ei, 570 6yaeT 60AbLIOM A0Canoi.

Ceifyac s KOHCTPYHPYIO AIMIAPaT, C NOMOLBLIO KOTOPOro 11po-
JEMOHCTPHPYIO NPOLECC POCTa M JOKAXY OMPOMHOE 3HAYESHUE
PACTUTESIbHBIX MOACOB Ha MTaHeTe. S NOKaXYy, YTO BCE PAKOBHIC 33-
OoneBaRusI NPOUCXOAST H3-33 IPAMOTO BO3AEHCTBUA aTMOCPED-
HOrO Xuca0poaa. OpraHuaMbl MOTYT NOYYATh KUCIOPOA TONEKO
npy noMoily AUy — 3T0 HenpAMOe IONYYSHHE 4epel
TPaHCTIOPTHYIO CyOcTaHMio. [Tpy mpaMoM NoCTyILieHWH KHCIO-

204



poa IPOHCXOMAT DPYTHUE MPOLIECCH — PAclal TKAHEH, palioxe-
HUE KPOBH, BOJIbI, COKOB. bakTepHn MMEI0T BTOPOCTENEHHOE 3HA-
yeHUE 10 CPABHEHHMIO C 3TUMM GeCTBHAMY. B XKaxXaoM THIIE Kpo-
BK, BObl U coKa OBUTAIOT COOCTBEHHBIC WHIHBUAYATBHLIC
paktepui. B nipuposie ectb NoX0XeCcTH, HO HET OEMHAKOBOCTH,
faarofaps 3TOMY NOAACPXKUBASTCA eCTeCTBEHHbIH GalaHC.

Bona — 310 ne H,0, 370 HauasnbHas cyGcTaHLNS, BO3HHKA-
A5 M3 TADMOHKEYHBIX B3aWMOJEHCTBUH MEXIY TLUIIOCOM H MH-
HYCOM (KOMUYECTBOM M KA4ecTBOM). Yp-NIpUYMHA €CTECTBCH-
HEIX TIPOLECCOB — 3ITO 0OMeH CYOCTAHLMAMMU (METabOAN3M).
Kaxnbiii, KTo yapasiser cyGcTaHUMAMM, HE IPUHUMAnN BO BHH-
MaHHe MeTaboaM4ecKue NpoUecChl, CTAIKUBAETCS ¢ TIPOTHBO-
JAeicTBHEM. JABUXeHYE, KOTOPOE BhI3bIBAET META0OH3IM, €CTe-
CTBCHHO W HE BCTPEYAET CONPOTHRICHHSA, MTaK, Mbl CTOUM Ne-
pel NEPEBOPOTOM B TEXHOJAOTHMH. Y HAC €CTb BCe WIS €ro
OCYILIECTBACHHUS, AOKA3ATEALCTBA W AaX€e CKOHCTPYMPOBAHHEIC
annapatsl. CymiecTBYIOLUIME CNIOCOOBI HCMNOJIL30OBAHHSA 3¢MEAb-
HblX, BOAHbIX, TECHBIX PECYPCOB HeBepHEE. ['epMaHKA CTOHT Tie-
pen kaTacTpodoil, ec Oyayuice HenpeackasyeMo. Boaa ucuesaer
Ha rna3ax. 'pyHTOBLIE BOALI YXOAIT. YMeHbIUEHHE KONHYECTRA
0CagKOB — 3TO HE TPWYUHA KCYEIHOBCHHSA FOPHBIX UCTOYHH-
KOB, TaK KakK OHU (opMuUpyiorcsa 6aarogsapst METabOIMIECKUM
npoueccaM reocepsl, KOTOpbIe HETb3d HAPYLIATh.

Bol AONXKHM UCTIONB30BATH BCE CBOH BOZMOXHOCTH 11 TOTO,
YTOOb! NOBJIKUATH HA CO3NABIIYIOCA CUTYALMIO, OT €€ HCX0AA 3a-
BUCHT cyabba lepManun. A TBepao cTo10 Ha CBOSH TOUKE 3PCHHS
U MOT'Yy JIOKA33aTb BCE BBIIMCCKA3AHHOE. f rOBOPI0 COBEPUIEHHO
MCKPEHHE M UMEIO TULIL GiiarHe HaMepeHus, 51 3Halo o npupone
U 0 ee TalHax OOABLLIE, YeM KTO-AHG0 ApYTOii.

KposooOpauienne H UHPKY/IAUHA COKOB PACTEHHSA KAK
NPOTOTHINILE MEXAHHU3MA HCKYCCTBEHHOIO
00.1aropaXKuBaHHA BOJIbI

Jeounrraitu, 28 mMas 1945 r., Xypaan «Implosion», Ne 124, ¢. 56—58

ElLiie HUKTO He OTKPBLA CEKPET NPOLIECCa KPOBOOOPALICHHA Y
LUHPKYJISLUMH COKOB, 1 MHOTO 3araoK B METabOTH3ME. YTBEDXK-
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JEeHWE O TOM, YTO CEpALE SIRISCTCH HaCOCOM, NIEPEKAYMBaIOLLINM
KPOBb, HE COCEM MOHSATHO HaM, NOCKOAbKY 10 KOHLIA HE BHIAC-
HEH BONPOC, KAKKE CHIBI 33CTABJISAOT TOCTOSTHHO IMYAIBCUPOBATD
cepaeuynyio Mulimy. HesHauurenbHas uHpeKiMsl, 3aHeCCHHas
B KPOBb, 3aCTaBISIET CepALIC OUTHCA HEPErYISIPHO U MOXET fpu-
BECTH K JIMXOPANKE. JHAUUT, HE CEPALE ABUXET KPOBb, 3 KPOBb
aKTHBUDYET cepaue.

Yro6kl JTydine HOHATH IPUPOLY KPOBH, clieayeT bonee no-
IpobHO paccMOTpETb TOT BONPOC.

[MpuunHa x¢ B UMKJIOHAATBHOM CITHPATBHOM JABHXEHHH, TO
€CTb B 3aKpyUMBAIOILEMCS BBEPX W BOBHYTPb CIIHPANEBHAHOM
UMKNINYeCKOM OBMKeHUH. [axe Maiciimne MMITY1bChl, BO3ACH-
CTBYIOILIAE Ha CYDCTAHUKHIO, BPAKIAIOLLYIOCH BOKPYI COOCTBEH-
HOM OCH (YTO Bbi3bIBACT PUTMMYHYIO CMEHY LEHTPOOEXHLIX H
LLEHTPOCTPEMUTEIbHBIX MYJbCAlMH), NIPOBOLMPYIOT CO3LAHWE
NEPEMECHHOIO NOTOKA. JTO OPraRMIECKOE MEPEMEHHOE TEYEHHE
ABJSICTCH MOENWHHONW NBHXYLIEH CWIOHW, KOTOpasA YIIpapiser
TEYeHUEM KPOBM K J9acToTOoM cepauedbnenns. OnHuM 13 1oKasa-
TEALCTB ITOLO SABAACTCA MOABICHUE MyALCALMI B ABUXYLICHCH
eCTECTBEHHBIM 00Pa30M BOJE.

Cepiane — 270 CBOETO poJa KianaH-KOMNeHcartop, 6naro-
AApS KOTOPOMY pa3psaxeHHas (BeHO3HAs) KPOBb 000ralaeTes
KUCITOPOAOM, TIpOXOAs depe3 nerkue. KMciaopoa CBS3bIBacT
KOHEUHbIE IPORYKTH MeTabonnueckmx npoueccos. Ipoayxra-
MW HANbHEHIUETo PEMyAbCHBHOTO PA3BUTUA KPOBY ABIAIOTCH
KOH(OPMALIMH, KOTOPbie OBICTPO AOCTUTAIOT BRICILETO 3duUp-
HOTO0 KW JHEPreTHUCCKOTO COCTOAHHMA. bnaronapa AcHCTBHIO
TEIL1a W PACCESIHHOU CBCTOBOM IHEPTHM 3TU ATNIOMEDPALIHH B
Ka4YeCTBS HOBOH KPOBM COCPEAOTAYHBAIOTCH W MATEPHATN3Y-
10Tcs B Qu3nueckue cyocTaHuuu. M3 3Tux saTOPUYHBIX TPOAYK-
TOB hOPMHPOBAHUA CTPOATCH NEPBOPOAHBIE CHHTE3UPYIOLLHE
cyOCTaHIIMK, 2 UMEHHO (POPMbI SHEPTHH, KOTOPLIE B3aHMO-
JeRCTBYIOT C OKPYXAWIINMHU NTOTCHUHATAMH U TAKHUM CITOCO-
6OM TeHEPUPYIOT DUINUECKHE DSHEPrHM TEla — €ro crnocob-
HOCTBb ABUIATLCH, YNPABIATE COO0M.

B nipuHUHTIE, TE XE CaMble TIPOLECCH TTPOUCXOAAT BO BCEX
pacreHuax. KopHeBas upoTonaa3zmMa — HCTOYHRK OTPHLATEN b-
HHIX NOTEHLMANIOB, DAarofaps KOTOPLIM CBEPILAIOTCH TUIOAO-
TBOpPHbIE B3aUMOAECHCTBHA € TIO3HTUBHO 3aPSIKEHHLIMH ATMO-
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chepHbIMU cybcTaHuMaMU. Onark xe 6raronaps NpaMoMy
BO3JEHCTBHIO TEILNA M CBETA NPOUCXOAUT BHYTPEHHAA KOHACH-
callig NPOAYKTOB ITHX B3aAUMOACHCTBHH DONCe HU3KOTO Kaye-
cTBa, U CNIOH 33 CIOEM HAPACTAIOT KNETKHM TEJIa PACTCHHS — 3TO
¢u3ndcckuii poct. [iBUxeHue, Bo3HUKaowee 6naroaapst du-
3HUECCKOMY UMIIYALCY, IPUBOAMT K MeTadmanueckomy 06pasy-
[OLILEMY ABUXEHHIO U B JaNbHeHIEM K POCTY MPOU3BORUTE/b-
HOCTH.

FIpu COOTBETCTBYIOLLIMX TEMNEPATYPHHX BAMAHMAX, a
UMEHHO ITPH ONUTOJMHAMHYCCKEX (IHCCOLMATHBHAIX) U KAaTa-
aunTHYECKHUX (POPMATHBHLIX) BCIOMOTATECIIBHBIX BAMSHUAX,
Manoro UMnyibea OyxeT A0CTaTONHO, YTOOH B UMEIOWIEM TIPH-
POOHBIE OYEPTAHNA Y CACNTAHHOM M3 COOTBETCTBYIOIUX CIJa-
BOB YCTPOHCTBE KarieoGpasyolne' XuaKue WM raszoobpas-
HbIE CYOCTAHUNHA NPeodpasoBLHBANIUCH K NOAHKRMANHCEH Ha 60-
N6¢ BHICOKHH YPOBCHDb Pa3BUTHA (CTAHOBUAMCH S(PUPHBIMM
WIW JHEPreTHYeCKUMMHU opMaMu). B CBOIO oucpenb, OHH OT-
BETCTBCHHDI 33 NAJILHEH LLHE IIPOLECCH] PENPOAYKLIHY U PA3BH-
TUA, POCT QUINRYECKOH CYOCTAHLUMH U YAYUIICHHE METADUIU-
YECKUX KAYECTB,

Henonuposannblii KepaMuueckuii cocyn’, opMa KOTOporo
MAaKCUMaNbLHO npHoavxeHa K Gopme siiua, aonxen ObITh 3a-
NOJHEH MOPCKOM BONOH, NOABEPTaBUICHCS BO3AECHCTBUIO COJI-
HCYHBIX Ayvyeil, Hv OKMCREHHOM MPECHON BOAOK, NPEANOYTH-

! OTHOCHTCH K XXMAKOCTAM WIH T23aM, CTIOCOBHRM npH DANSHAN COOHpaTLCA
B Karuu.

2 Mopma atoro cocyna cpofiHH dopMe ravibt, Kotopyo Bukrop Llaybeprep
OMUCHIBACT TaK: «/110AM IPCBHMX KYABTYP HCTIOABIOBATH TAK HAa3MBACMYIO FALTY
ATl XpAHEHUS XHIKOCTCH, JTOT TAMHCTACHHRIH COCYd COXPAHRT CBEXECTE H
KHIHCHHYIO CHIY 00O XMUAKOoCTH, Oyab 3TC Booa, MOOKO ¢ T.1. Tanna nena-
TIACh Y3 MMUHB ¢ BHICOKHM COACPXKAHUEM ATIOMHUHHA BO BPEMA NPHYYLIHBBIX
PUTYANBHEIX 00paaos. Kycky ruHb npuaasanack GasncHas yp~gopma naru-
YIOABHMKA, 2 3ATCM HA TOHYAPHOM Kpyry — ecrecrsernas ¢opma. Eciun ee ge-
NlaA0Ch NPaBWIBHO, TO HA OCHORBE W3 NATHYTONLHMKA COAIABANTHCE €CTECTBEH -
Hbie AWIeBHAHEE POPMEE, B KOTOPBIX PEUIAIDLLYIO pORib MIPATH ACIETORBHAHBIC
3y0LLL NPSIMOYTOAbHHKA. Takke cOOMIOAAHCE PASMED THTIOTEHY3b TPEYTO/b-
HB{X 3yOLIOR, MPONOPLHH ¢ PALHYCOM, YHCITO 060pOTOB MOHYAPHOTO KPYTE B MH-
HYTY, CHNa, ¢ KOTOPOH PyKa MACTepa MOXET KacaThes cocyaa. KagecTso cocyaa,
B KOTOPOM JaXe HA FOPAYCM MECKE, MOA NATANMHM CONHLEM, OXTAXAAIACH HA-
[PeTas BOAa, 3ABUCENO OT MHOXECTRA GAKTOPOB, KOTOpRIE BOAICACTROBAIH HA
AHueBuAHYI0 PopMy, TOKA OHA BpallANack ¥ hopMUpoBATach (KypHad «lmp-
losions, Ne 115, ctp. 62—63).
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TEJbHO PeYHO. YCNeWHOCTH padoThl 3aBHCHT OT CTCHEHH KHC-~
JIOTHOCTH ¥ HHCONA A, HenocTaroK CONMHEYHOTO CBETa MOXHO
BOCITONHUTH fo0aBIcHHEM NEPOKCHAA BONOPOAa, HO NPH ITOM
pebyerca obaydcHue KBapueBoi sammioi. [1polle Bcero Heno-
JI630BaTh COTHEYHYIO PHepriio. HayanbHas TeMnepatypa Boabi
JokHa ObTh Mexay +12 °C (53,6 ‘F) u +17 °C (62,6 °F). B a1y
BOAY clieayeT A00aBUTb MHKPOLO3bI CEpeOPAHBIX, UHHKOBBIX
WIH MEIHBIX CTPYXEK. OTH META/UThl MOTYT TAKXKE NIPUMEILIBA-
ThCH K Ia30B80# CMecH, npoxojsuiei yepes GOPCYHKH BHYTPb
anmapara, B 3ToM cirywae 4acTMLUBI WX TOHKUE TUTIACTUHKM A0~
XHBL OLITL TAKOTO pazMepa, YTOOLI HE 3aKYNOPHTH OTBEPCTUS
$opcyHoK.

MareMaTHueCKH Cleayer OfpeAeiUTh IPONOPLKIO, B KOTO-
poii JOJXHBI HAXOAHTLCA IBa METala [TPOTHBONOIOXHOIO 34-
pana. B ooy MOXHO J06aBUTDH YACTHUKH OYpOro yran Kyouye-
cKoit (opMsl, hocaThl, HEMHOIO MarHe3MH M OCTaNbHbIX
KOMTIOHEHTOB, KOTOPBIC MOIYT COACPXATbHCHA B PONHUKOBOA
pole. KcTatH, COAM He CACOYET NOMBEPraTh BOZNSHCTBHIO COM-
HeYHOTO cBeTa. KavyecTBO KOREYHOTO MIPOAYKTA YAy IIAIOT J0-
faBKM cepbl, HEMHOTO HUTPaToB U notail. YeMm pazHoobpasHee
HHIPELHEHTH, TEM JIYULIE NTOJYUYAIOHAACSH CMECh, TOJILKO Ce-
ayer cobmioaaTh MaTeMaTUYECKH pacCYMTAHHBIE IMPOMOPLIMU
IIPOLYKTOB. |

Korna sce BHIIEONTHCAHHOE CASNAHO, 3aKPbIBACTCA KPblLIKa
COCYa, CMECh M30JTMPYETCs OT CBETA U BO3AYXa. 3aTeM 1ooue-
pEaHO NOAAIOTCS AO3BI YTIIEKUCIOTO Ta3a ¥ BO3AYXa WIK KUCNO0-
poaa, MEepBBIf CBEPXY, a BO3AYX/KHCIOPOA CHHU3Y, HO TAKHM
CcnocoOOM, 4YTOOBI HE CRAPOBOUMPOBATL YCWICHUE AABJICHUA
BHYTPH YCTAHOBKH.

[ToaaouMitcs CBepXy YIICKHCALIA Ta3 NOHWXAET TEMIIEPa~
TYPY H Bekope abcopbupyerca poaoi. MonusupopanHast raszo-
Basg CMECH 3aTATHBACTCA BOAOH, 3aTEM [OCTYIACT NOPLUHA KMC~
NOpoAA, €ro PaccpeaoTONEHME JOKHO [IPOHCXOINTH TONAKO
BHYTPH BOABI — OH GYI€T KOHLICHTPUPOBATLECH B BEPXHEM CIIOE.
B peayabTate nonyvaerca pa3nencHHAs Ha CROM, CAaMOYTUIOTHS -
I0LLIAsICH CBA3AHHAA CTPYKTYpA, YEPE3 KOTOPYIO NPOXONSIEMY
CBEPXY YIICKMCIOMY raszy npuxoaurcs inddyHauponats. Ecnu
[IpOLECC MPOTEKAET APABWILHO, TO B IPOCTPARCTEE HaZ BONOH
OOCTHTAETCH SKCTPEMANBHO CHILHBIA BAKYYM, KOTOPBIH IpoOuT
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Ha YacTHIIB W OXIAXAACT B3MBIBAIOLILHI BBEPX YIIEKUCIHIH ra3
ewze Gosblle, OKa3piBass MHTeHCHhULHPYIOLee eHCTBUE, C 0-
HO¥ CTOPOHHI, ¥ CO3JaBast MOJISPHOCTD MEXTY I'a3oM H BOAOH —
¢ ApYTOH. _

bnarosaps >Toifl B3aWMHOH MHTEHCH(UMKAIIMK BeliecTBa
HaYHHAIOT AWCCOLMMPOBATh, U TEMNEpaTypa BOAb MEAJIEHHO
nanaet go +4 °C (+39,2 °F). 3710 3HaYeHKE JONKHO NOAAED-
XUBATHCA TIOIAYeH razoB, BO BPEMH 4e€ro MOXHO HabnionaTs
He3HAYUTE/IbHBIE KoneOaHus RABEHUA. DTO 3HAK TOrO, 4YTO
BOJa Hayasa ABIINATh ¥ NMyAbCUPOBaTh. ECNU BOApYT NaBlicHME
NPEBLICUT NONAraOLIMACS YPOBEHD, 3TO 3HAK TPOrPECCHBHOTO
PA3BUTHS TETLIA, B TO BPEMst KaK CITajl JaBJieH!s] CHTHAIN3HPY-
2T 00 M30BITKE YIIEKHMCJOro rasa. 34eCh 3apoXAaloiuadacs
DMACHOCTb B3phiBa, KOTOPOH MOXHO H30€XaTh, MOANCPXHBas
reMnepatypy Boabl Ha yposHe +4 °C (+39,2 °F). dns sroro
HY>XXHO TIPOCTO PerylupoBaTs nocryraeHue xucaopona, He6o-
NBIIME KOAUYECTBA KUPHEIX BEUICCTB, TAKUX, KAK MAC/a, 110-
BBLLUAIOT BAJIEHTHOCTHL CMECH M BEPOATHOCTD B3pbIBa. TaAKYTO ¢
CaMOTO Hadasa CJIeRYeT WCKIIOYHTH NMPHCYTCTBHE 3THX Be-
ECTB. -

Ecnu, HeCMOTPsT Ha TO HTO BCE KOMITOHEHTH PACTBOPH-
TACH, HE NPOUCXOAUT HUKAKHX PEAKLIUI, TO CMCCH HAO AATh
T0CTOATD 2 4yaca, BCe 3T0 BpeMs JOMXKHA NOALCPXUBATHLCSA
remiepatypa +4 °C (+39,2 °F). Jlerue Bcero 310 oCyImtecTBHTS
3 oABanc UM norpede. Ecay B pacoOpAXEHHH €CTb XOpo-
UH#E orped, TO MPOLEece MOXHO YIIPOCTHTE, TTOCKOILKY Tpe-
IYIOTCS TOJBKO HECKQBKO [TOTICPEMEHHBIX BJMBAHHI KHCIO-
7023 ¥ YTACKHUC/IOro rasa. 3areM BCE MOXHO NPENOCTABUTHL
1EACTBHIO (PEepMEHTOB, TOUHO TAK X€, KaK [IPH NPUTrOTOBAE-
1Mn BUHa WAM cuapa. B 3ToM cayuae, KCTaTy, Ha HAaualnbHONA
STaANN BCE KOMIIOHCHTbI CACAYET HECHEUIHO NIOMEIIATE NO
<pYTry Np¥ ROMOLLH NOKPBHITOrO K30 UHEH MUKCEPA, ¥ KOTO-
JOTO ¢ OAHOM CTOPOHEI BMOHTHPOBAaHA cepebpsHasg WM LIWH-
<OBas JIONMAaTKa, a ¢ Apyroit — MeaHas. [1py 3ToM HENb3s Ha-
IYWATH U3ONALMIO, MOXKHO, HAITPUMED, HCTIONb30BATh YITNOT-
1510LEE KONBLO.

CoaepxasMe yNIEKHCIOTO ra3a JoDKHO npeBwilate 90%, u
3 KOHEYHOM IIPOAYKTE NPOMOPIIMM BELIECTB AOJLKHBI ObITSH Ta-
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KHMH X€, KK M B BOAE FOpHbIX poAHKUK0B. Heobxoaumo, yTolbl
BELUECTBA, KOTOPhIE OOpa3soBaIuCh [PH CBETE, pacnalanuch B
TEMHOTE, M HaobopoT. Yepes 3TH NonepeMeHHbIe MTPOLEcChl Ae-
KOMIIO3UIMHU  (QOPMHUPYIOTCH CTPDYKTYPH! PAa3HON INPUPOLKL.
Poxaexue 4 pacnaa BbI3bIBAIOTCHA KCKYCCTBEHHO K IIEPUOIMYE-
CKH H HHTCHCHDHLIMPYIOTCS 0 TEX NOP, MOKA He OYAeT JOCTHUT-
HYTO NOAHOE PacTBOPEHHE. '

MomorpeTas KOHEYHAS CMECh MEET 3anax GeH3MHa, HO He
roput. QNHAKO, €Cily e¢ Pa3apobuTs yepes GOPCYHKY K Clerka
CXATb ONYCKAIOWHMCA NOPILHEM, NPOU30HAST B3PHIB. MBI 10-
CTUINH CO3IaHMA IKCIIOZUMOHHON BOIABI, KOTODaR ABJIACTCH
UCKITIOUHMTENIbHO CTA0UJIbHBIM ¥ OS30MaCHbBIM BEILIECTBOM, HO
MPOBOUMPYET Bonee CHIbHBIR NHHAMMYECKUK IddeKT B Mo~
PLUHEBOM IBHratesae, 4eM MpPOAYKT, NONYUYECHHbIW Yepe3 AHC-
THNASKUHIO HEPTHU, KOTOPBIA MBI Ha3dbiBacM «DeH3UH» (raso-
nur). bnaronaps ¥30LITOYHBIM 3JEKTPOMATHUTHBIM BCTIBILI-
KaM 3Ta CyOCTaHUMUA MOXET HCHOJL30BATHCA B JAHU3CHbHLIX
IBATATENSAX. _

Jng mupoxoMaciiTaBHOro NPpoU3BOACTBA MOXHO UCNOAb-
30BaTh CReHHANBHBIE TPYOBI, KOTOPHIC OXIAXNAK0T K 3aCTaB/IS -
10T COJIEHYIO Body Teub DHoauHamuueckM. B Takux Tpybax
MOXHO PaspyilHTb 1i00bie CEAbCKOXOIAUCTBEHHDLIE WM IIH-
NIEBBI¢ OTXOAbE, TONBKO OHU JOMXHBI BHAYATE MOABEPTHYTRCA
BO3ACHCTBUIO PEPMEHTOB B MOPCKOH MAH NMOACOACHHOM fipe-
CHOW BOJE, OAHOBPEMEHHO OXJaxXJadacs. BaieHTHOCTL cMecH
yBe/IMYHBAET J00aBACHHE JOMTHKOB PEMbl, KOXYpPbi (PPYKTOB,
HeJpbl, 3TO BO3MOXKHO, MOCKORBKY Mbl HCIIONbL3YEM OYEHb
NPOCThIE MPHUpOAHLIE Tipoliecchl. Bee, 4To Xoraa-1o pocno,
XWI0, ABUTAIOCH, TMYJILCHPOBANO, OpOIMIO, Pa3BHUBAIOCH,
CHOBA JOCTHUIACT COCTOAHMS XU3HHU, [TYCTh B BLAOU3MECHEHHOH
popMe, Gnaronapst eCTECTBEHHOMY NBHXEHHIO H COOTBETCTBY-
I0LLMM YCIOBHAM.

C KaxAbIM IOHNXKCHHEM TeMIepaTyphl Ha 1 rpaayc Liers-
cus (1,8 °F) rasst yMeHbIAI0TCH B O0OBEME, K C TTIOMOIILBIO 3TO-
O MOXHO A0BECTH UX AC aOCOMIOTHO IHEPTETHYECKOTO COCTO-
SSHHSA (4-10 H3IMEpEeHUA). 3AeCh OUCHb BaXHO Pa3iH4aTh Mare-
pHanbHBIE W HeMaTepualbHble CTPYKTYPbl. HEBOIMOXHO
NosiBNCHUE HU GOPMaTHBHBIX, HHU AEMATEPHATKUIYIOLMX CUJT,

210



KOraa KTo-HUOYRb 3aX04YeT AKKYMYJIMPOBaThb NMO3HTHBHYIO
WIH HETATHBHYIO 9HEPTHIO B M0GOH AaHHOM XHUIKOCTH. DTO
APOMCXOIMT TONBKO IPH AHOMANTBHON TOYKE, HAK TOUKE HE#i-
rpAIBHOCTH, B KOTOPOM A1EMATEPHANTUIYIOTCSA TIPOCTPAHCTBO H
0OBEM, B PE3yabTaTe YETo NOAyYaeTcss SHEPTHS BHE UIMEPE-

HHA,



9
Mamuna Tna penyancaTrop

« Ham nyxcra ne nayxa gopmya, a rayxa gopm».

Bukrop 1lay6eprep, xypuan «<Ilmplosion», Ne 124, ¢. 29 f

[Iponssoaure/IbHOCTD H HPEHMYUIECTBA
HMILVIO3HOHHOM MATIHHDI

lNainw, 27 mapra, 1955 r., xypHan «lmplosion», Ne 61

Beachipalomasi ryporna (cM. puc. 20), 6onee uspecTHad Kak
UMILIO3MOHHAs MAlllMHA, OTJIMYAETCA OT COBPEMEHHbIX TYp-
SUKH, KaK deHb OT HOYH. Bee 3TH TYPpOHHEI — MEXaHU3MbI, KO-
TOpbIe BBI3BIBAIOT K XH3HHK peakTuBHbIe ciibi. Ho BcacwhiBaio-
aas TypOUHA NPOAYLUMPYET BOAY, a COBPEMEHHLIE TYPOUHDI
pa3pylialoT ee.

CoBpeMeHHas TypbuHa UCNOAB3YET CHTY JaBReHHA NOTOKA
BoAbl, H 3PPEeKTUBHOCTE ¢¢ paboThl 3aBHCHT OT KOJWYECTBA
BOOBL MAU mapa. BcachiBalonjas TypbuHa He TPEOYST HUKAKOIO
TABEHHUSE U MOXET HCIOAB30BaTh CMOKOMHYIO Bomy. OfHako,
$T00BI MPUBECTH €€ B ICHCTBUE, HYXKHBI COBPEMEHHBIC METOE.
HeM CHNbHEE CKOPOCTh CTapTEpa, TEM CHNbHES 3aKpy4YMBAECTCA
BOAA M TEM OOJIBIIE TPOM3IBOAMTENEROCTE TYPOUHLL. [TocTenen-
HO BOJIHBIE MACChl YILIOTHSIOTCS. BpalieHHE MHOXECTBa 3aKpy-
1€HHbIX TPY® reHEpHUpYeT 1O UX NPOAOJILHBIM OCAM LEHTPOOEX-
HYIO CHJTY, KOTOpas 11pOsB/IgeT ce0s KaK pa3syUBaIOIasgca peax-
FUBHAS CUA.

IeHepaliya 3TUX PEAKTUBHAIX BPALLLATENbHBIX CWI U €CTh NO-
1e3HadA paboTa 31oM TypOHHBI. OHa 3aBUCHT OT HAYaNLHOM CKO-
J0CTH, C KOTOPOH Macca BoAbL 3aCackiBACTCs BBEPX, YIUIOTHACT-
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¢ # yckopsiercsi. HayaisHyo CKOPOCTh MOXHO PEryiMpoBaTh
CTapTEpOM, KOTOPBIH MPOM3BOAMT HAYAJbHBI WMNYJIEC BAs
BpPALLATEABHOIO YCKOPEHHS 063 TPEHHA.

Taxk xe, Kak MHXEHEDPY, KOTOPBIH He MToA03peBaeT, YTo Mpo-
AYKTbl PEAYKLHU IPUCYTCTBYIOT B KXJ0H ABUXyIeHcs cyh-
CTAHUHH C OMMOJIAPHBIMM 3/IEMEHTAMHK, HaM OyJIeT TPYAHO pac-
NMO3HaTh IPOUCXOXACHHE JONONHUTEILHBIX BpallaTe/IbHbIX
cui1. X akTUBHOCTD BO BCACHIBAKOLLICH TYpOMHE Be/IMKa, KAK HA
B OMHOI ZpYTOM. '

BcaceiBaloiias TypOHMHA SBISETCA TAKXKE MAaUIMHON Ui
001aropaxXuBaHUst BOIbI, B KOTOPOA MOXHO OUMCTHUTL 3arpAas-
HEHHYIO NPECHYIO BOIY, @ MOPCKYIO MPEBPATHTL B KaUECTBEH-
HYIO TUTLEBYIO.

[1pOU3BOANTEABHOCTE 3TOH TYpOMHBI B 9 pa3 BbllLE, YEM
npecc-TypOMHLI, MOCKOALKY B CUCTEME TPYD HE CO3HACTCA HU-
KaKOrO COFPOTHURICHHUSA.

Kaxapiif 3HaeT elie CO WKOMb, YTO Y JeMAM €CTh Mar-
HHUTHas NMpoaOAbHaA OCh, BOKPYI KOTOPOii OHa BpallaeTcs. B
KaXIOM yyeOHHMKe no dU3AKe MOXKHO NpoYeCTh, YTO y Be-
LECTB MOXET HabAl0AaThCs MArHETU3M NO OTHOWEHMIO K
xenezy, kKobambTy, HHKeNlo, MapraHuy. [TpoTusononox-
HOCTb 2TOH (POpMBI MarHeTH3Ma — OPraHMYecKHi BAKYYM,
Onarogapa KOTOpOMY B OpraHHuYeCKHe NMpoLecehl BOBICKALT-
CSi KMCJIOPOJL.

Hi3BecTHAs TakXe KaxK «uaMardHeT3m», 3Ta opMa MarHe-
TH3Ma BO3HUKAET, KOIJA BEILECTBO ¢ HEHNPOYHOH CTDYKTYPOH,
K&K, HanpuMep, BoAd WIH BO3YX, 3aKpYYHBaCTCH BOKPYT COOCT-
BeHHOM ocu. Takoe ABHXKEHUE NPUBOINUT K OXAAKICHHIO H YMe-
HbUIEHWIO B oDBbeME. DTO MPOBOLUKPYET BCACHIBAIOWIMA WK
npuTaruBaouni 3¢ gexT. :

3JTa OCh He NOX0XA HA OCh COBPEMEHHBIX TYPOUH. B uMmn-
NO31OHHOM MallIkHEe HET OCH, 4 eCTh BTYJIKa, B KOTOPYIO JIora-
pPUdPMHYECKH' BCTPOEHEI 3aKpyYeHBHIE TPYOBI. DTO BBIBEPHY-
ThIH (M3HYTPM — HAPYXY) Nponejuiep, KOTOPLIH LeHTpobeX-
HO 3aKpy4MBaeT MAacchbl BO34yXxa W Boabl. Toraa HauMHaer
AeHCTBOBATH TAMHCTBEHHOE OTPULIATEAbHOE AABICHHAE, KOTO-

" Takxe B onucawun ycrpoiictea Tpyo HlaySeprep ymorpebascr nouatue
«30/I0TOE CCUCHME» WIH «oTHOMEHMe DPUBOHAYYH», TO ecTh 1: 0,618033988.
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poe OoOHApYXHJ B TPyAHOH KieTke npodeccop 3ayepopyx.
OnmoueHT npodeccop MHKOAWY Ha3biBan €ro cymacuies-
M. Ho npodeccop 3ayepOpyx He 3HAI O TOM, YTO 3TO AaB~-
JIEHUE CBA3AHO C IUAMATHETHYECKHMH OTPHLIATENIbHEIMHY pe-
AKTUBHBIMH CHJIAMH, -KOTOpbI€ YHPABASIOT CAMOLIUPKYJSi-
HHeH KPOBH. _
Hogeiiimne uccaenoBadusa onpeaeauitm, YTo 3eMiIs Bpania-
ETCA 0 CTIMPANCBUAHLIM KOCMHYECKUM IYTSM BOKPYI CBOEH
IMAMArHETHYECKON OCH. DJTa OCh, B CYILHOCTH, KOHLIEHTPALUsA
JAYHATeHOB, KOTOPasA 00pa3oBbLiBaeTcs Onaronaps 3aKpyuMBalo-
weMy 2BUXeHH10. OCb NOX0Xa Ha IBIPY, B KOTOPYIO 3aCachiRa-
10TCA 3apoabiulieBbie cydcTaHuuu. Ecin 661 HayKe ObUIO H3BECT-
HO 3TO PaHbIile, TO HAKOTAA Ha 3¢MJIE HE YOMBAIK M HE KyLIIY

e e L AT e e e thiua

obi Bony. [epeocBellieHHAsE WM IeperpeTast Boaa HEMPEMeHHO

norudaer. JIio6oe BMELIATEALCTBO B e€CTECTBEHHOE TeUeHUE

PCKH — IIPECTYTUICHHE, NOTOMY YTO HApyIRacTCH CAOXHOC 33~

KPYYEHHOE JIBHXEHHE BoAKL. boibine He 00pa3oBHIBaIOTCA BO-
POHKH, KOTOpPbi¢, KAK MMHMATIOPHBIC LIMKJIOHL!, 3aCACHIBAIOT
KMCAOpO, BOJA MEPECTAIOT ALILIATD.

Bce 370 nerko A0Ka3aTh, HaNISAHBIC IPHMEPB] HENPEpPbIB-
HO ZEMOHCTPUPYET HaM Halla XH3Hb. JI10aU, KoTophie He XO-
OAT UATH IO OMACHOW Jopore, OyayT MoKynaTh OHOTeXHMYe-
CKHE MallMHBI ¥ TTPUOOPHI TOYHO TAK X€, KAK OHH MOKYMAIOT
NPOAYKTH B MAra3uHax 340pOBba, KOTOPbIe PACTYT CeHYac Kak
pHOB!.

IMponsBoncTBO 6J1aropoanoii H NHTHERO# BOJBI.
H36pannbie cBenenns u3 xypuana «Implosion»

B uenom nmpobnemMa COCTOMT B TOM, KaK CO3IaTh JBILIAIIYIO
BONY NPU NOMOLUM TeXHUKH. [Ipexae Bcero, Boaa A0KHA BbITh
(pakTMUeCKH XHBOH. [L1g TOro uT0o0 €e OXMBUTh, HANO 3acTa-
BUTb €€ BpAHIaTbCsl TIOMEPeMEHHO B PA3HbIX HATIPABICHUSIX.
Ecny HyXHO 3apsayTs 005aropoXeHHYIO BOLY 10 OTPE/IEICH-
HO# CTENEHU, TO BHAYAIE HYXKHO YIATUTL UMEIOLLUICA 3apaL.
IloaroMy yAOOHO UCMONB30BATh AUCTHILIMPOBAHHYIO BOAY. B
Hee clienyeT A00ABUTL MUKPORJIEMEHTEL, KOTOPbIE COACPXKATCH B
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neqeOHON MUHepaTbHO#H Boae. TIpu 2TOoM TeMnepaTypa A0IXHa

onvckarecs ¢ +20 °C (+68 °F) no +4 °C (+39,2 °F).
Anosi Koxans, xypuan «Implosions, Ne 51, ¢. 12

- Korna Temneparypa B ammaparte NOCTHTAeT oTMeTKH +4 °C
(+39,2 °F), HauMHAIOT DNPOUCXONMUTL «ITPOLECCH XOJONHOIO
OKMCICHUA», MOCPEACTBOM KOWX KHMCJIOPOJ CTaHOBHTCS 1iac-
CHBHBIM H CBA3LIBACTCS, HAY AMYJILTHPYETCA, BOZOPOLOM, KO-
TOpBI AKTHBU3KPYeTCA. CHibl «BEHHOTO TUI0A0pOIUS» 3aKpy-
YW BAIOT «OIUIOAOTBOPAIONINE CHITEI», H OHH CIIMBAIOTCA BOEIH-

HO.
Buxrop lllayGeprep, XypHan «Implosion», N 21,¢. 5

QueHb Xopoluo 106aBUTL HEMHOTIO JikAa. BMeCTHMOCTD anna-
pata — oxo/10 11 1atpoB (2,9 rauona) (cM. puc. 24—26). O no
KpaeB 3aNOMHACTCS BOAOH, TaK YTO MCKIIOYAETCA MPUCYTCTBUE
BO3AYX4. 3aTeM H3OHPYeTCs, H TIOCHE ITOTO B HETO HOOAR/SETCS
yerbipe 1uTpa (1,06 ranioHa) yIaeKMenoro ra3a, KOTOpLIC BLITeC-
HAIOT YETHIPE IMTPA BOAbE. 34TEM YCTAHOBKA TIPUBOAKTCS B IBH-
XeHue. BeacohiBaowas CHiia BOPOHKH, 00pasyloLLeHcA B alnapa-
Te, OUeHb BBICTPO CMELUMBACT YIVIEKHCIIBINA a3 ¢ BOAOM, H OYEHD
ObIcTPO OOpasyeTcst Bakyym. [loA BIMAHUEM 3TOT0 BaAKYyMa pas-
JIHYHBIC MMHEpaIbl M METALIBI — MUKPOINEMEHTH — CBA3LIBA-
10Tcs ¢ Bonoil. [pu nageHuH Temnepatypnl ¢ +17 °C (+62,6 °F)
a0 +4 °C (+39,2 °F) kuciopon HeakTHBEH, a YINeBOAOPOIbLL H BO-
nopon — cobceM HaoboOpoT. Boma ronofHa, U €t HyXeH KHCno-
pod. Eciy BLINUTE TAKYIO BOLY CBEXKCH, TO B OpraHU3Me ycTpa-
HUTCH W30bITOYHAA KHCAOTHOCThb. [lepCOKMCICHHBIC KICTKH

CMOTYT CHOBA JIHIIIATD.
Anoit Koxann, xypHan «Implosion», Ne 51, c. 12

Obnaropaxusaioliice BOAY YCTPOHCTBO HONKHO obramath
CASOYIOIUHUMH XapaKTECpUCTUKAMMU:
1) oHO nOMIHO BPALIATH BOAY NOTNEPEMEHHO TO B OZHOM, TO B
APYTOM HalIpaBleHNY — TaK, KAK 310 [IPOMCXOSMUT B NPUPOIE,
2) BOOa AOJDKHA ABIHATE, YTOOK! TOrMOTHTD 400aBAAEMBIC B HEE
HHTpearHeHThl (KaK razooSpa3Hoil, XWAKOH, TaK U TBEPAOH

NpUpOaw);
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{lpaGop, wxnepmoomtil Hunenuneaus Tpytea Tepmomerp
. B BAKyYMooOOpayoRaHme -~
' . \ Bayck YrsekRcIoro ra

Perymupyenai
TOPNO3BOA WIALAR

Ilocepedperuas

NN

h ~— D e ——

Puc. 24. IIpusnsn yCTPORCTEA penyibLaTopa

3) TeMniepaTypa 10/DKHA U3MEHATHECS. BOoaa f0/IKHA OX1aXAaTh-
cac +17 °C (+62,6 °F) no +4 °C (+39,2 °F), craHoBsCDH 1pH

3TOM OCOOEHHO IJIOTHOM;
4) monxHa ObITb BOBMOXHOCTh YCKOPEHHS ABWXKEHHA BOLLI;
5) BakyyM, KOTODb!Y HOSBIISIETCA BCKOPE MOCAE YIUIOTHEHMA

BOJB! ¥ NOTAOLIEHHA, ZO/DKEH ObITh H30MUPOBAH U 331IUILIEH

OT BHCIIHMX BJIMAHUH;
6) y annapara (01XHa OhTh MOLHAA H3OIALMS, 4TOOb U30EXKATD

YTeUKH MEKTPOMArHUTHBIX 3aPAI0B, 00Pa3yIOLINXCS B BOAE;
7) HampaBIeHHKE, B KOTOPOM 3aKPYYUBAETCA BOAA, NODKHO Me-

HATBHCH MOOUCPCAHO. CNEBA HANIPABO U H&OﬁODOT.
Aol Kokanu, xypHan «Implosions, Ne 54/55, c. 45
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Cans oOxaropoReanod
BOAN

——

Boycg yriaeRmcaorn

L1

Benyumi mmxis

Puc. 25. Peny.rlbcam[f B pazpese

Bran ouMmenHs BOXbI B NPONECce NPHIOTOBNECHHA
obaropoXxeHnoOl BOAB

.

2.

1o ounlcHUsa BOAY CACAYET NPOKNNATHTL, YTODLI YOAJUTH
BCE MIPUMECH M NPUCYLLIMIA eif BHYTPEHHUI MOTeHLMAT.

B OTKpbITEIN SHLEBUAHBIN COCYA N0 XCITAHMIO JODARIAIOTCH
WUHTPEINEeHTH, HANPHMED TIOBAPCHHASA CONb, KDEMHUW A, Ka/Th-
LWit ¥ T.J., KOTOPHIE ObLIH YCTPAHEHBI BO BpeMs Npeaburylie-
ro npouecca, MoXHO 106aBUThH HACHIILEHHBIX Macesl.

. Cocyn noimkeH OO0 OTKa3a (4ToObl MCKIHOYHTh HPHCYTCTBHE

BO34yXa) HAPNOUIHATLCA  Boaod  Temnepatyppr +17°C
(+62,6 °F).

. 3aTeM annapar M30JUPYETCA M OTKPHIBAETCA KilalaH Ha JHe.

B ycraHoBKY BIYCKAeTCH YIVIEKHCABIH a3 o TeX [Op, NOKa
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CHHU3Y He BbiTeneT 4 autpa (1,06 raiona) BoAbl, TO CTL BHYT~
pu octaHeTcsa Beero 7 nutpoB (1,85 rannoHa). IMocne 3roroj
anrapar 3aKpbiBaeTCA H TLIATEALHO MPOBEPAETC W30ALIHS, §
4YTOOLI HE YITYCTUTH POXKIAIOLEMUCS BAKYYM. b
5) Ycranoska nomewaeTest B pepuxupaTop Wil MOXET ObitThy
caMa cHaOXeHa OXJTAKAA IO UM YCTPOHCTBOM, BCTPOCHHBIM B}
H30IMPYIOLIYIO 000NOYKY, TOCKOALKY HEOOXOIMMO OXJ1aJUTh
cyberaHumio fo +4 °C (+39,2 °F), Gnaronaps 1emy ocTas-]
LIHHCH KMCOPOA CTAHOBHTCH NacCuBHbIM. YIpH 3ToM Hel
IIPOMCXOAHT HHKAKHX TIPOLECCOB OKUCACHHS WIH PA3I0XE-j
Hus. Tenepb aKTHBHbLI KHC0POI MOXET CBA3BIBATHCA (IMY- 4
JAbFUPOBAThLCA ) BOAOPOAOM WIH YIJICKHUCABIM TA30M. -‘
6) B To Bpems xak mMotop paboract, Bona OyAeT BPAILATHCS W3
NOIHUMATLCS BBEPX IO CAUPANU, OJHOBPEMEHHO OHa OyaeT:
«AblATh>. Bomy OBHXET Bpalualowmiics 6rarogaps MOTopy 4
MEIHbIH BOTHYTbHIH JHCK.
7) B BepXHIOIO YacTh anapara BCTPOEHa KynoJioo6pa3Has spaia- 1
I0LLAsICs MeaHas KaMepa. Bpallaiolias Bona Gyner crpeccopaHa §
KM, H OH 34CTABUT €€ ONMYCKATLCA BHU3. BOLOBOPOT NIPpU3eMANT- §
Cs1 Ha MEAHBbIA AMCK, A TIPOLIECC MTOBTOPUTCS 3aHOBO. h
8) ABTOMATHYECKNi KOHTPO/b NOMEPEMEHHOM CMEHB! Hanpas- |
JIEHHA BPALLEHNA MOTOpPA HEOBXOAUM [UISl TOrO, YTOBLl CKO~
IMPOBaTh TEUECHHE BOABI B TIPHPOJE, B HETPOHYTHIX Y€N10BE- |

KOM BOIOHBIX NNOTOKAX.
Anoit Kokann, xypHai «implosion», Ne 85, ¢. 9—10 %

Hucrpysumn, npenoctaniennbie Bukropom IlIaybeprepom

XypHan «Implosions, Ne 21, ¢. 5 ..

1. A#tuo 10 Kpacs HAMOAHHTE PORHHKOBOH BOLOH (HU MDY KAKHX
YCIOBUSIX OHa He JOMIKHA COAEPXRKATH XJ10pa), Wi aqua destilla- §
ta, Wiy rasupoBaHHo# BozoH. HayanpHas TeMAepaTypa ve mo- }
xer nipesbiwiath +27 °C (+80,6 °F). B nepsbix OnbITax UCMO-
JBL3YETCA XOPOLWIO NPOKHIITYEHHAA BOA, KOTOPYIO ClIEIyeT OX- b
naauts go +17 °C (+62,6 °F), a notoM 3anuTh B annapar. Bogy 1
HYXHO OYEHBb TILATEIBHO OYMCTMTE, BEPOSTHOCTD HAJIWYHA
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Puc. 26. Cxema penyapcaropa co BCTPOCHAOH

OXJIAXKAAIOHIEH YCTAHOBKOM
LEH BEACKHH HaY4YHO-HCCICAOBATEN bCKHH HHCTHATYT OHONOrHYEeCKUX
TEXHOTOTUH

KaKMx-Mbo mnpumecedt HCKmiounTtb. Hakmmb, fIeHy HYXHO
CHUMATD B MPOLIECCE KMITAYCHHUA.

2. [IBe CBECTOHCITPOHHWUACMBIX TEMHBIX OYTHIIKM (HAmnpHMeEp,
M3-TIOJ NTUBA) HAO HaNoONOBUHY HANOJAHMTDL BLIIEYTIOMAHYTOMI
BOZIOM, ¥ B ONHY U3 HUX JOOABMSIETCS MTPEAMHCAHHOE KOMHYecT-
BO Ka/ibLHsl, a B APYIYIO — EILE TPU UHIPEAUEHTa . OueHb Bax-
HO, YTOOBI OMHA K3 OYTHLUTOK ObLI2 HANOJTHEHA TOJBKO KATBLIH-
eM. [TotoM conepxuMoe GYTLLNOK HYXHO SHEPrU4HO B30TTEI-
BaTh HECKOJBKO MHHYT. DyThUIKy ¢ TpeMs HMHIPeIMEHTaMU
HY>XHO IePBOM BBUIMTD B AaANAPAaT, a 3aTeM — ¢ KaliblueM. C no-

| .
3acch HET YTOMHCHMIH, HO, BO3MOXHO, 9TO BEILECTBA, HCODXOMAMMBIC LA
BOCCTaHOBACHNA ACOULUTHIIX 2ICMEHTOR B obnaropaxusacMoH BOIE.
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CNEAHEH HYXXKHO 00D2LLATHECA OCTOPOXHO M XPAHUTL B TEMHOTE, §
CHavana Boaa npuoOpeTaeT MOJAOYHBIH LIBET, HO NIOCTENEHHO, 4
no Mepe BpallieHWsA, CTAHOBUTCS CHOBA MPO3PaYHOIA.

3. B armapar BBOAMTCS AOCTATOYHOE KOTMYECTBO AHOKCHAA YIIe-
pofia, YTOGhI YIATHTb OCTATKH Bo3myxa. JIyLLe Bcero 310 Ae1ath |§
BAKYYMHBIM HACOCOM, NOCPEICTBOM KOTOPONO MOXHO MPHME-
IaTh HYXHOE KOJMYECTBO AWOKCHIA YIICPOLa U C NOMOILbLIO §
KOTOPOTO MOXHO TAKXKE PerylupoBaTh ero nonayy. Perynaums
TakXe BO3MOXHA C TIOMOLLBIO feTanaepa. Tonxonsiuee Komu- |
YECTBO AMOKCHAA YITICPOa MOXHO TaKXKE OTPEICAUTh, podys 3
Ha BKYC [OTOBYIO Body. Eciu WyBCTBYETCS €ro MPUCYTCTBHE, §
3HAYHT, OH B M30bITKe. Ecoi Boma Yepecuyp XkecTKas, 3HaTHT, 3
66110 NOBARIEHO CIHLIKOM MHOTO Kanbins. MurpeaneHt, npy-
CYTCTBHE KOTOPOTO YYBCTBYETCS CHIIBHEE OCTA/IbHBIX, HAXOMIHT- 3
cs B M36bITKe. Ecotit Boia HEOCTATOYHO OCBEXAIOLLAs, MOXHO
JA06aBuTh Mardust, COOTHOIIEHHE KOMITOHEHTOB IPABIILHO, -:'
€CJIH HET HHKAKHX OCAIKOB M HE3AMETHO MPUCYTCTBUE YIICKHUC- ]
noro rasa. Ecnut Boaa HeAOCTAaTOMHO GOADALLAR, 3HAYUT, YIJIE- .
KHUCIIOTO ra3a HEAOCTATOYHO.

4. Tlocne TOro Kak anmapar H30JUPYETCs, HY)XXHO OCTABUTH €r0 B &
AeHCTBHH enie Ha 2 4yaca. Jlyumne Bcero 310 geaats g0 9.00 }
yTpa. Bee NONLITKK NPOXU3BOLKTL BOAY BO BPEMS TPO3 UK HE- 3
3aI0TO 10 HUX HEeyAAuHH. PAIoM ¢ anmapaTtoM He Z0AXHH 3
HaXOMHUTHCH HUKAKME NaxXHYLIHe, apOMATUYECKHE BELIICCTBA,
NOTOMY 4TO BOJA BYAET UX IPUTATHBAThL U abcopOUpoBaTh Bee
3anaxy, Aaxe JyK, YECHOK, MbUTO. BakyyM nomxeH ofpaso-
BLIBATbLCH MeIEHHO (L1 3Toro noctatodyHo 300 o6opoToB B §
MHHYTY). BHICTpOE pa3BuTHE BaKyyMa HEMIPOXYKTUBHO, 3TOTO 1
cnenyeT usberats. JocrarouHo 6yaer, ecnu 0,8 —0,96 aTmMo- |
cthep OyAyT JOCTUTHYTEl K XOHIY IIPOLIECCA.

5. Temneparypa OKpyKalOHICH CPenbi BO BpEMA BOCCTAHOBUTE-
JBHOTO Tpolecca JOMXHA OLITH IO MCHBIUEH MEepe paBHa
+3 °C (+37,4 °F), nocKONABKY OHZ BIHSET Ha TEMIEpaTypy
BHYTpM ycTaHoBKH. [locne 3aseplueHHd (epMeHTAIMH
BHEIIHSIA TEMTIEPATYpPa JIOJKHA TIOAIEPXKUBATBCS Ha YPOBHE |
+4 °C (+39,2 °F). [onHoe co3pesaHHe UTTCS OKONO CYTOK i
NODKHO NPOHCXOANTD THOO B Sitlie, THOO B YHCTHIX CTEKIAH -
HBIX COCY/IaX, CNPATAHHBIX OT CBETA M Tera.
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6. AHAIM3 FOTOBOM BOABI AOHXEH CBHAETCIBCTBOBATH O HEHO-
cTaTke KMucnopoaa. Boaa Bce-Taku COREPXUT KMCAOPOL, XOTH
OH W CBSI3aH C YIAEKUCIBIM ra3oM. [TosToMy Bo3pacTaer cnia
BO/IBI, Y€TO HE TPOMCXOANT B CHPOHE.

7. I'oTOBY10 BOAY CAECAYET MUTH MEJAKMMHU THOTKAMY TOJILKO TIpH
TeMIepaType, He nipessinaomei +7 °C (+44 °F). Ona nauu-
HaET MOPTUTRCA YXe npH Temnepatype +9 °C (+48,2 °F), nnos-
TOMY ee ClieayeT XPAaHHUTh B TepMOCe, YTOOLI He AOTTYCTHTh OJI-
HaTue temoepaTypbt Boilie +7 °C (+44 °F). Ynorpebnerne
TOM BOAbI BbI3biBAET HHTCHCHBHOS YAaNeHUE LIAKOB U3 OD-
raHnsMa. TTosarnsgerca CHITLHBIA anneTut. JluaMarHeTsM |e-
4€3a€T YePe3 CYTKH, H 3TO 3aMEIUISIET TIPOLIECC O3NOPOBIIEHHS.

WurpeaneATshl, KOTOphie TPeOYIOTCA 1A NPHIOTOBACHHA
10 1BTPOB BOILL

Kanmmii (K) = (,0034 mr/kr  Xuop (CD) =0,0257 mr/xr
Harpnti (Na) =0,0776 mr/kr  Cynndar = (,1301 mMr/xr
Kampumii (Cay = 0,0215 mr/xr EHKapGOHaT = {0,0638 mr/kr
Marauit (Mg) = 0,00039 mr/kr  HMTpuT ={),0001 mr/kr
Xenezo(Fe)y = 0,00042 mr/kr Prop (F) = 0,0028 mr/kr |
Maprasen (Mn) = 0,0001 Me/kr  Tuocynegar =0,00055 Mr/Kkr :
Jutait (Li) = (0,00022 mr/kr A06104Hadg KUCHOTA =0,0754 Mr/kr

Crporuuit {(8r) = 0,00047 mr/kr MerabopHan kuciora =0,00497 mr/kr
Amomunai (Al) = 0,0002 mc/kr _Caobonnnit CO, = 0,0054 mr/xr |




10
Knuamarop

«ModCHE 80CNPOUIBECY MAK e BCACHBAIONNE CUAB, KOMODHE HEALIS ONpedeaums
It komopwie g030¢eticmeyiom onocpedoaanno. Hpu 3Mom HEGOIMONCHO IAMEMUMb Xa~
K020-1100 auacenus 803aGyxa, @ Moabo ROYMI HEDUYMUMOE NOXVAGOGHUE, KOMO-
PO MONCHO ROYYGCMBOGAMS, Oepica AQ00Hs neped zylbamit, e0bixas 6030VX Yepes
pom. [Toamomy neeepro 206@opims, 4mo | CKONUPOBAA OLHCMBYUE MPONUNECKUX KHK-
AOROE U maidyHoe».

BukTop laybeprep, xXypHan «Implosion», Ne 83, ¢. 17

XoaoaHble M FOPAYHE MAITHAB — OXJIAXKIAIONHE H
oDorpepalompe MaIIMHDI

W3 cneuranbhoro seinycka xXypHata «Mensch und Techniks, u. 2,
1993, nap. 7.5

B Mocit KoteKuny ecTh U300peTeHMs, KOTOPbIE MOIYT OX-
naxpars sony pex ¢ Temneparypel +20 °C (+68 °F) mo 0°C
(+32 °F) 3a HeCKONBKO MHHYT 6€3 X0J0AHIIBHBIX YCTAHOBOK CO-
BpeMeHHOTO THNa {pedpuxeparopos). JJocTtaTouHo noaobHoI
ILIXAHHIO PETYASILIMK CONCPXAHHMS KHCIOpoAa BO B3aMMOCB-
3aHHBIX COCymax (COAEpPXaUIX MeaHbie W IHHKOBbIE TUIACTH-
HbI), YTOOBI YCTPAHMTS THICAYY KANOPUIA TEMTA WIH IIPEBPATUTD
HX B XOJOIHbIC CYOCTAHUMH. DTH €CTECTBCHHBIC MPOUECCH HME-
0T CWIY NpH TeMNepaTypHuIX Konebarusx ceepx 60 °C
(+108 °F). [Ipx 3TOM NPOMCXOOMT aTOMHAA AHCCOLMALIUSA BO3-
JAyXa UNY BOOAHBIX CYOCTaH UMM,

Hakouen ysanoce mocTpouTh ManlnHY, KOTOpas OpraHude-
CKH NPOU3BOJNT X010 ¥ TeTn0 (puc. 27). Teruio- iau xonozo-
NPON3BOASILINE ANHAMO ACHCTBYIOT 0€3 OrHA, MIPH TOMOLLIM XO-
JIOIHOTO CropaHus. 310 1 000TpeBaTe)ib, M XONOAMILHASA YCTa-
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Puc. 27. K_lﬂmamp

HOBKA O/IHOBPEMEHHO. C MOMOILBIO OPraHHYECKOTO BAKYYMa OH
AOAHUMAET Ta3 WY BOAy Ha Jio6y1o BHiCOTY, AeMaTepHAIHN3YET
UX M PEKTHOHLKUPYET WX TAK, YTG MOXHO MPOH3BOAWTD BOAY WIH
RO3AYX JOGOro BUaa. [ MaBHLIN KpUTEpUA: TIPABUIBHEIE COOT-
HOUICHHMA KOMIIOHEHTOB. U3yualite Kartanusatopsei, KOTOpPbI¢
BBLECASIOT KUCTIOPOZ 13 BonbL. [ 3KCNEPUMEHTOB MCTIONb3YH-
T€ YIIEKUCARM Kanuii, DMEK KAK coay. YToOs! paccesTh 30bi-
TOYHOE TEMIO, HYXXHO K BOOHOMY PacTBOpY A0OABHTL ATIOMM-
Huit ¥ KBapl. OtHouieHKe 1:1 He NOAXOIUT, IMOTOMY YTO TIOTY-
YajoLIAACS TEMMEpaTypa CAULIKOM BLICOKa. 51 A0ranbiBarch,
YTOo COOTHOWIEHMe — 2:3, NPU 3TOM AO/KHBI npeobaanars
C-cyberanunn. Uneno oboporor B Muuyty — 4000 u 9000.
OcHoBa Bcero — iaHeTapHOE ABMXEHUE U CWIbI BCACLIBEHHUS U
AABAEHMA MO MPOTUBOMQIOXHBIM CTOPOHAM OT KATA/TH3ATOPOB.
B 3aBUCHMOCTH OT CKOPOCTH BpaUIeHHS, BO3PACTAHHE NABICHUS
Wiy Beca MoxeT OuiThb 1o 350 000 pas. TTpubop Takke MoXeT UC-
MOAb30BATHCH IS NMPOU3BOACTBA HEIIEBOTO HCKYCCTBEHHOIO
TOTUINBA.

MOXHO cO31aTh CUCTEMY OTOILTIEHHA XUAbiX 2oMoB. C apy-
roi CTOPOHBI, MOXHO CO3HATh XOMOH/ibHbBIE YCTAHOBKM. JIerko-
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IO ABHXYILETO MMITY/IBCA AOCTATOYHO ISl TOTO, YTOOBI IPHBEC- §
TH B IBHXKEHHUE BIIEKTPOCTAPTEP HIH KUKCTApTED. 1

Toa nercTBHeM BaKyyMma BOAa NpeBpallaerca B nap U npn{
[IOMOLIH X0JI0Aa TpaHChOpMUpYeTCS B Ta3000pa3HOe COCTON-§
Hue. Cneayiouiee moe H3obpeTeHKe ByIeT MpeBpalaTh BO3YX B
ANEKTPO30iTHYI0 3Hepruio . Tak poXaaeTcsi OpraHNYecKMit, WK ';_
busrueckuit, BaKyyM, KOTOPbI} JaXe B MAJICHRKMX MAalIMHAX
norpeGiser oxono 4 M* (141,24 ¢yra’) Bo3myxa 3a cexyHay, no-
crasaas okonao 10 000 nomaauHbix cun juts pa6otel. Ecu dusmn- ¢
JeCKHiH BaKyyM CO3Ja€TCH [epel BCACHIBAIOIUMMH OTBEPCTHA-
MH, TO MallIMHA CaMa BTATHBAETCA B 3TO IPOCTPAHCTBO, YTO YKA-
3BIBAET TYTh JUIA CO3MAHMA GECHIYMHOTO GECTOIUIMBHOIO 1
BO3/lyXOTLTaBaTCALHOTO CPEACTBA.

Kmmarop — noBas ¢gopMa CHHTEIHPYIOIIETO
TEICHHSA, NPOXYUHPYEMOT0 reHEPATOPOM
KOCMHYECKOH SHEepIruH

H3 xyprana «Implosion», Ne 77, Hauncaxo B leoHwutadide 25.8. 1945

Hcenoasszosanme peakTuBHbiX opMm Tenaa
B HEHTPANLHOM OTOMACHHH
Ceiiuac, TOYHO TaK Xe€, KaK rnocnie Fieppoit MHpoOBOit BOHHHI,
HE XBaTacT YIS, ¥ MPHUXOAUTCH BRIPYOATD JIeca, YTOOBI OTAILIH-
BaTb CBOM Xuianma. B utore: :
I} Bckope GyneT YHUUTOXEHO LeHHeilllee HAMOHANbHOE 3
6oraTcTBo; ' "
2) HaXJIbIHET HOBas BOAHA 3KOHOMHYECKOTO KPH3HCA; _
3) He OyIeT cO34aHO HUYEro, YTO HMEJO Obl MPAKTHUECKYIO
LIEHHOCTb.

H3-3a HHTEHCUBHOM BHIPYOKH CKOPO CTaHET HEBO3MOXHO
TPaHCMOPTHPOBATE TAXEALIE OPeBHA U3-3a HEIOCTATKA TOIUTBA
¥ pabouynX XKUBOTHBHIX. TO, YTO NIOAYYEHO B PE3YABTATE BHipyD-
KW, MOXET CKHMIAaThCH TOJBKO MEpe3 MIECTh MECHLIEB, MOTOMY

' 3e KTPO30HHASH IHEPrud — (QopMa INCKTPHUECKOH IHCPINH, TIPH-
CYTCTBYOLLASA B OPraHH3Max XHBOTHBIX.
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4TO IPEBECHHA JA0JEKHA BhICYIHHTHCS. B TO Xe camMoe BpeMsi Ipo-
HCXOOUT reHepauusi He3A0POBLIX (POPM TEILIA, YTQ MPHBEIET K
pa3MHOXEHUIO BaKTepHit.

Tpebyerca  Heckonbko  aucroB  Mean  (Cu),  JaTyHM
(Cu,Zn,,CuA,,Cu,Sn,) wm aiomurma (Al) Tomuganoi 0,8—1,0 MM
(0,0315 —0,0394 moiima). CTanbHOM JIHCT TAXENO THETCH, HO, He-
CMOTPA Ha 370, OH NOOXOAUT Gosblile ocTanbEbIX. M3BECTHO, YTO
Ha OMPEASNCHHON IMyOHHE MOYBa 3UMON COXPAHSET TEILTO, a Jie-
TOM OHa npoxaagnee, KonebaHus TeMriepatyp MpoUCXoasaT H3-3a
TPaHChOpMaLiMK CHIPHEBOH MATCpPHM, W YACTHUHO OHM OOBICHA-
FOTCA BpatleHUeM 3eMId. DTH BHYTPEHHWE M BHEILHUE U3MCHE-
HUSA TIPOHCXOIOAT, KOIZa NPHPOIA YBYINYMBACT MHTEHCUBHOCTD
COMHEYHOTO OCBELLEHUS JIETOM NOCPENCTBOM YITTHHEHUS UX TIYTH,
Koraa 3uMoit 3emis npubnuxaercs K Conxuy. F'oBops OfeHb rpo-
CTHIM SI3BIKOM, 3TH TEMMOEPATYPhl AO3BOMSIOT YIVIOTHEHHbIM
CKOTUICHMSAM KUCJIOPOAa NOCTYTATh B NOYBY. ITO TOT XE CaMbli
MpoLecc, KOTOPBHA IPOUCXOINT B MOTOPE B XONIOAHYIO TONOJLY WM
HOUbl). K1ncaopon norpedasier orpaboTaHHyIO MaTepuio, KOTopas
XPAHUTCS B 3€MJIE B BUZIE OTMEPLLINWX 34 JIETO OCTAHKOB.

JBrX€eHHe COKOB pacTCHHMIA JIETOM M TTOKO# COKOB 3UMO AB-
ns0TCe OHONOTUYCCKMMH HOCIACACTBHAMM BbLILIECYKA3aHHbBIX
Kone0aHUil WHTEHCUBHOCTU. OHU NMPUYHHBI Pa3HBIX JBHXE-
HUIT, ZeifcTBHE KOTODHIX HANPABICHO HA WHTCHCHMMKALIMIO
MPUPOAHBIX ApoiieccoB. B 3ToM cyTh KBaIMTEHA, Ybs oTpabo-
TAaHHAadg MaTepyus TakoKe BOBMEKAeTCd B MpoOLece MPOM3BOICTEA
PEAKTUBHBIX, NAJAKIIKX H MTOTOMY KOHUEHTPHPYIOIHX HOpM
reria, bes 5Toro He Moy OBl IpoK3pacTaTh pacTcHUR. MIMeH-
HO KOHLEHTpHpYyiouiHe ¢GopMbI TEIIA NPEACTABISIOT A HAC
HHTEepeC, MOCKOJILKY OHM MOTYT peHIMThb 0G€30TAATaTeibHbLIC
npobaemsl HexBaTKy Torunea. ix aeiicteue Ha 90% >dpdexTis-
HEE BCEX H3BECTHBIX TEXHOMOI M, IOTOMY UTO OHHU TIPOU3BOISIT-
>4 U3 OCTATKOB KBATHTIEHA.

MOXHO C3KOHOMHTB BpEMS, YCWIHA U JeHbIW. B nipupone Bce
RITMAOT APYT Ha 1pyra onocpenoBaHHo. bes orpaboranHoil Mare-
dUH He ObL10 OBl CIEYIOLIMX TOKOAeHHN Ku3HU. [TockobsKy de-
TOBCKY HYXXKHO OTaIUTUBaTh CBOYM XKW/MIIA, 3aTBO3IKA B TOM, KaK
HAYYMTBCS HCTIONB30BATH TY OTPa0OTAHHYIO MaTEPUIO, KOTOPAs Ie-
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HepUPYET KOHUEHTPUPYICUIMECS TEILIOBBIE JIYYH. DTH JIy4H IPEIOT °

TaK XK€, KaK COTHEYHEIE JTYUH.

Jlist 31010 HyXeH KuMatop. YTo ecth KinMarop? 3to mpo- . §
CTO THN OUHAMO, KOTOPBIH TEHEPHPYET MPHPOAHbIE (POPMBLI |

TEMTIEPATYP, WIH, 60Jiee TOYHO, KOHUCHTPHPYIOMHECH Teruio-

BBIC JIVUY, 4 TAKKE eCTECTBEHHBIM 00pAa3oM pacIipsIomHecs
dopmm xonona. Ilocnenaune rydureanin ans Gakrepui H cio- !

CcOGCTBYIOT O3A0POBIICHHIO.

KnuMaTtop COCTOUT M3 TpeX OCHOBHBIX KOMITOHEHTOB (CM.

puc. 27) u gpageTcs HeOONBIIMM TPALUUAOHHEIM 060TPEBAIO-

UMM DIEMEHTOM, B KOTOPBIH BCTPOEH CENEHOBBIH (hOTOAE- |

MEHT', OKPYXEHHBIll MaTepuanbHOil Maccoil. Kak B XHBOMH
K1eTKe (Moxoxeil Ha mpoToMaa3My), BCe OCHOBHbIE U BTOPO-
CTENEeHUbIE MEMEHTBI NMPUCYTCTBYIOT 3ACCh B A/LIOTPONHDBIX
dopMax. B KX 3aKTIOYAIOTCA BCE 3aNachi A/UIOTPOITHLIX PPYK-

THICHOB H NNTOOOTBOPHLIX C}'ﬁCTaHl.[Hﬁ, ONUTOOHHAMHYCCKHMX -

{(TPOBOOUPYIOHIHX PACNAN) Y KATANATUYECKUX (TIPOBOLIUDYIO-
IHX POCT).

DTO MYHHATIOPHAA, HO JOCTOBEPHAA KOITHS caMoi 3emitn,
BHYTPH KOTOPOH BPALLIAETCA MEIIANIKA, NPUKPENNEHHas! K KOH-
(LY BEPTUKATbHOM OCH. B K1MMATOp 8CTPOSHO MHOXECTBO CBSI-
3aHHBIX MEXIY COOOH, MOXOXHX HA YALICUYKY IBETKA Xea0d-

x0B. OHHY CKOMCTPYMPOBaHbI TaK, YTOOL TEKYLIAA yepe3 HUX

MacCa BOObI MM BO3NYXA 3aBUXPSIMCh, KaK 3TO IPOUCXOIMUT B
npupone. braroaaps Bo3pacTaHUIO LEHTPOOEXHBIX U LEHTPO-
CTDEMMTENLHBIX CKOPOCTEH, YTO He JocTHraeTca bonblie HY B
Kako# MaliyHe, BO3paCTalOT CHAbLL ZABJACHMUSI M BCACHLIBAHUSA,
KOTOPbIE IKCNOHEHLHANLHO YCHAMBAIOT APYT Apyra. B pe3yib-
TaTe CTPYKTYPA BOAB!I M BO3AyXa pPa3pyllaeTcs KM3-3a TUlaTe b-
HOTO U3MEJIbYCHMS MOJIEKY/I HPHMECEH, UTO BELET K Pa3BUTHIO

A ks T il e

COBEPUICHHO HEUIYUYCHHBIX IPONECCCOB CHHTL3A. INosisasroTesa

182 MPOLOJLHO OPUEHTHPOBAHHBIX THN@ BHYTPEHHETO JBUXe-
HHsS, TIOTOKH, MOXOXHE HA CIHPaNb, OJWH — BOCXOASIIUA,
IPYTOi — HUCXOASALINA.

e

| DekTprueckoe COMPOTHRACHHE CCACHA BO3PACTACT IPH BO3NEACTBHH CBe-

TOBHX Ty4Ycii, K ce/leHOBhIA GOTOINCMEHT ARNSETCS Mo I00HeM QOTONEKTPHYE-
CKOH KAETKH, MMCIONMIEH TOHKYIO CENCHOBYIO 000N0UKY, BCTPOCHHYIO B MCTaN-
JHYECKHI THCK U MTOKPLITYIO CTOEM 30710Ta WIH IUTATHHM, HACTOIBKO TOHKOIO,
Y700blL He HCKTIOYATh MIPOHMKHOBCHUE CBETA.
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Puc. 28. Kanmatop

[lepBoponHbiif MPOAYKT CHHTE3a, OMOMAarHeTUYeCcKoe (op-
MATHBHOC H JICBUTATHBHOE TCYEHUE, 1 HE Oyay ceiHuac ONUCHIBATh
noapodHO, TOCKOALKY ITABHOE 3heCh — NpobiaeMa OTOIICHNH, a
UMCHHO PYHKIIMA BTOPOIO NPOTUBOMNON0KHOTO TedeHMs. B vem
CKpbITa IHEPIUsl, CHOCOOHAS HATPCTD NMPOCTPAHCTBO LIETUKOM,
TaK, Kak 370 aefaetr ConHoe. 1o uaayyaowas dopMa Tenna.
Ecny yMEHBIIMTL HANPAKESHHOCTb HEOO/IBLIIOTO HAIPEBATEN bHO-
ro MEMEHTA, AT YEN0 YREAHUWBAETCH CKOPOCTH BPALIIECHUA Me-
LUASIKH, TO NIPOCTPAHCTBO 3ANLETCH CBEXHM, PAaCLIMPAIOWINMCA,
PacOpOCTPAHAIOMIMMCS, TOXOXHM HA BhICOKOTOPHBIH BO3AYXOM.
TakumM 06pazom, NOYTH BECTIATHO NMPOM3BOAATCS ECTECTBEHHBIE
peakTHBUbIC GOPMbI TEMIEPATYP, 6/14008aPA KOTOPbIM POXIAET-
CA €CTECTBEHHOE TETLIO, MOPHAIA MUKPOKIIMMAT.

Kitmarop — HanboJiee mpocToe YCTPOHCTBO, B KOTOPOM MO-
['YT PasBUBATLCA MEPBOPOAHLIC IBUXYIUMECS CWIhL, COZEPXa-
IIUE JIB2 KOMIIQHEHTA:

1) Meradusnueckuit, KOTOPBI IEHCTBYET UHYTDH,

'2) PU3NYECKHH, KOTOPLIA ACHCTBYET CHapYXU.

(Q6a oHy — BuicioKe GOPMbI CHI AABRICHMUS Y BCAaChiBAHUA,

KOTOPbLIE POXJAI0TCA M3 nepsopoaHosi dopMbl ABuxkeHuns. Oxa
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TI0POXIACT BhICOKOYPOBHEBbLIE B3aUMONEHCTBHA U KAYECTBEH -
HO YAYYILAET XHU3HEHHYK) NEPBOPOAHYIO 3HEPTHIO.

JTOT NEePBOPOAHBIHA MYTh MPOU3BOACTBA POPMATUBHBIX U Ji¢-
BUTATHBHBIX CYLIHOCTER MCNONL3YeTCst openbio g npeoao-
NEHUS CHIbL TEYCHHUS.

Cekper TaHHCTBEHHOTO NPEOAOACHUS TPaBUTALMU CBA3AH C
BLILICYTIOMAHYTBIM, a0CQIIOTHO HEU3BECTHBIM CUHTCTHYECKMM
Te4eHHEM, KOTOPOE BBIBKIBAECTCSI MPOLIECCAMH XOX0AHOTO METa-
Gosm3ma. TpannunonHas HayKa 00 2TOM HMYEIO HE 3HaeT, OHa
UCTIOB3YET MWL NPOLIECCHI TOPSIYETO OKHUCIEHHS!, KOTOPHIE Bbi-
3LIBAIOT TEYEHHE, MPOTHBONOIOXHOE TOMY, O KOTODOM Mbl C
Bam# rosopuM. OHO camMoe oNacHOoe U3 BCeX BUAOB TEUECHHH.

I yéupalolee TCHCHUE HAYKA UCTIOIb3YET A5l OMYYSHHUS
MEXaHHYECKOM CHITBE M 0borpesa xwinil. [NogasneHue xusHe-
YTBEPXIAIOMETIO TEYECHUSA BEACT K YMCHBLICHUK XHUIHCHHOH
CU/BL, DOAE3HAM M NMPEXACBPEMEHHO! CMEPTH.

Bcrate Ha nyTh nporpecca MOXHO, TO/ILKO Hay4YUBIIUCH UC-
110/1b30BaTh CHHTETUYECKOE TEUEHUE H 3aKPYIHBAIOUIEECS ABH-
XCHUE, KOTOPOE HANISIAHO AEMOHCTPUPYET HAM Hanla cobCT-
BEeHHAd IUTaHETa. A MHe, HaTpuMep, NMoKazana ero Gopesnb.

C KTUMMAaTOPOM, PerTyIbCcaTopOM H PEMYIbCHHOM HE HYXKHB
GyILyT HHKaKue aTOMHbie 60MOLI — CaMOe COBEPLIEHHOE BOILIO-
IIEHME pa3pyllalolleif CHIIbI, CXHratouieit abcomoTtHo Bee. Co-
3MAB CUIY, YEJIOBEYECTBO MANO HACTONALKO HU3KO, YTO HEBO3-
MOXHO NPHAYMaTh HHYEFo §0a€ee yXaCHOTO.

TexXHOJIOrHA H OHOTEXHOJIOIHA

Onncanue npupoaHOH YP-reHepauxn MOLHOCTH, TEILIOBO#H
H CBETOBOMH SHEPTHH '

HayuHO-HCCREAOBATENBCKHIT OHOTEXHHUECKN HHCTHTYT, OKTAOPD
1946 r. — u3 XypHana «Implosions, Ne 116, ¢. 37—435

[IpupogHas reHepauHsi MOILHOCTH, TEIL1a, CBETA NPOUCXO-
IMT 6J1arofapa BCEMY TOMY, YTO CXHIaeTcs CerOAHsA JUid Moy~
yeHHs TaK Ha3kiBaeMbIX KaJIopHil. Bce 310 npekpaTUTCd, Kak To-
JIbKO MBI Hay4HM HAllli MallKMHbl paGoTaTh IPH NOoMOIH dop-

228



MaTHBHOHN CYOCTAHUUKM W MCIIONB30BATb €€ A4 OTOMICHUA W
TeHepaluu CBeTa.

Hmelolnee rpeyeckoe MPOUCXOXKACHHE CIIOBO «TEXHONOTHSI»
GYKBATHHO O3HAYAET «CAaMOOOMAaH», HA CAMOM AENE 3TO CHHO-
HHM CJIOB2 «TYIIOCTb», BEb BCE, YTO HAM CICAOBANIO ACIATh, —
3TO 3aCTaBJISITh TO, YTO ABUXKETCS, IPEET U HI/TYYAET, IBUIATLCH
TIPHPOAHBIM 00pa3oM, 4 He IPUAYMBIBATL YTO-TO JPYIOE.

[Totomy, 60fick OWTH Harepexop MPUPOLE, I'PEKH OTKa3a-
JIMCb OT «TEXHONOTHH» B 11060 hopMe, NpeAnoUTA TpyR pabos,
TaK 4TO BCE paboThl AE1ANTUCH ITUMM CAMBIMH YTO HH HA €CTh €C-
TECTBEHHBIMU MAaLIUHAMM, KOTOpEIe paboTanu Ha NMPUPOAHOM
MaTepuase.

CerouHs Bce MuI pabel. 4TOGRI 3apabaThiBaTh cele Ha xield,
Xankue pabul fopioTes 3a paboTy, BrphI3aloTCH B 3¢MITIO B TIOUCKAX
YIJISt, BANAT J1€CA, BHIKAUKBAIOT HEQTHL U BEPSIT B TO, UTO ITUM OHU
obneryaror cebe cyaply, XOTs BCE KaK pa3 TakM Haobopot. K yeM
ycepaHee 11004 paboTaioT cefyac, TEM XyXe NPHICTCS OTOM, BEAb
6e3 HedTH, YIS H ApeBECHHBI HEBO3MOXHO CYILIECTBOBaHHE pac-
THTEJBHOTO 11apcTBa, a 6€3 HEro M BCero OCTAILHONO. 3a4eM Yesio-
BEYECTBO BLIOpANo cehe Takoi rayTblit, Oe3yMHBIH, Oe3pacCyaHbIH
ryTs? 3ayeM OHO B TIOTE JIMIIA MPHGAMXAET cBOIO KOHuUMHY? Bee
e1le MOXHO 00EpHYTh HHAYE A0 TOIQ, KAK MBI YCIIEeM UCTEPCTD B
TMbUTH TUIOAOPOAHYIO TIPHPOXHYK MATEpPHIO.

Oanaxnp! APHHUUN GHOTEXHWKY CTAHET MIOHATEH BCEM, H,
BO3MOXHO, TOTIIAa HAYHETCA COBCEM Jpyras 3pa. M1 MexaHude-
CKaf CHJIA, M TEILNO, ¥ CBET OYIYT KaYeCTBEHHBI, OOLICIOCTYII-
HBI, AellieBbl. MarHathpl, HAXXMBAIOLIHECH Ha TPHWPOAHBIX 6Orar-
CTBax, HaABCErAa HCYEIHYT C JIMLA 3EMJIU.

B OynyiieM Hy OfMH 0Bpa30BaHHLIN YEMOBEK HE CTAHET IPO-
W3BOAMTH TEIUIO U CBET, YHUUTOXKAA BAXKHEHUIUUHA MPUPOIHBIC
CHIPBEBBIC MATEPHATBI, a OyAeT HCHONB30BaTh OHOTEXHHYECKOE
«KM3HEBO3POXIAIOLLIEE» OBUXECHUE LM% ONEpUpPOBAHMA IIpH-
POIHBIMH CYOCTAHLIMAMMH.

Y100bl HAYYHTHCS ITOMY UCKYCCTBY, [IPSKAE BCErO CASAYET
MOHATE B¢ (QYHIAMEHTAIbHBIE KOHUENIMH: YTO 3TO 3a cy6-
CTaHLHH M YTO 3TO 33 ABHXKECHUE?

C Ouonornyeckoli TOUKH 3peHus cybcraHuus — 310 6onee
WIH MeHee BHICOKOPA3BUTHIN TIPOAYKT, CORCPXKALIHE KOHUEHT-
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PaThi PHEPIUM B aTOMHOIi pemeTke (3AECh CIOBO «PELIETKA» |
MOXHQ MCMOJIL30BATE B 3HAYCHUH «TIOPbMa»), TAK BOT TaM, B 33- -
K/IOYEHNY, HaXOANTCA UPUPOIHAasA (POPMATHBHAS CYOCTAHLMA,
NOABEPraloILAacs NPoLieccaM TPAHC(HOPMALIMK — TAKKE OHA CY-
LIECTBYET B aJUIOTPOITHOM (ECTECTBEHHO CKOHICHCUPOBAHHOM,
CTYIIEHHOM) COCTOSTHYM. OHA XEET TOIBKO EBMXKYLIETO UMITYNb-
ca, UTobBl Pa3sBUTLCA 0 <«CBOGONHOIMO» COCTOSIHMA, DAa3BUTHE
MIPOKCXOMUT TeM OrICTpee, YeM ObICTpee IHEPreTHUECKHMH KOH-
HUEHTPAaT B JATEHTHOM NEPEXOJHOM COCTOSAHMH LUKIOMOATb-
HO-CITHPAIBHO 3aKPYYHMBAETCS BOKPYT COBCTBEHHOM OCH NOCpe-
CTBOM TaK HAa3BIBACMONO <«BEHO3IHONO» (KOHLUEHTPUPYIOWETO)
ABWXeHWs. HeMeeHHO nocie 31oro o06pa3oBaBUIHECS MPOAYK-
Tl ABHXYTICA <«@pPTCPHANGHO» (PA3BETRISIONICECSA ABWKCHME),
yTo06l Pa3fCIUTh TO, YT0 ObLIO C(HOPMUPOBAHO NMOCPEACTBOM
PUTMHUUHOTO MPHPOAHOTO ABUXKEHUS, U [IDHBHECTH B XH3HDb Y¢-
PE3 OKPYXKAIOLIEE ITPUPOLHOE TENO (TOUBY).

B 3TOM cOCTOUT ceXpeT BUOTEXHUUYECKOIO ABHXKEHHS, ¥ BCE,
uto Tpebyerca Janblle, — paccka3aTh O TAWHCTBCHHON Maillu-
He, CnocoBbHON K yp-reHepaumy. C ee NOMOLUBK) MOXHO 000-
rpeBaTh M OCBELATH A0MA. bosiee TOro — POCT PACTCHUH MOXHO
CTHMYNHPOBATDH, & TAKXKE KAYCCTBCHHO YIVUILATD.

Bce 3710 3BYuHT KaK yTOMMS, KaK 6€3yMHbI€ MBIC/TM PACCTPO-
EHHOro CYIECTBYIOUIMM 3KOHOMHYECKHM X3aOCOM 4YeNnoBeka.
Ho B caMoM Jiene CKUraHHE HEPBOPOLHON MATEPUY HEMHHYEMO
BbUTBETCA HE TOJILKO B HENOCTAYy TOTO, YET0 CErOMHA He XBaTaeT
ROMOXO3IHKaM', HO TAKXKE B OCTPLIN AePHLIAT CEPOTO BELUECT-
Ba. 3A0POBBIE MbICH MOTYT POXEATHCH TOJNLKO B 3M0POBLIX rO-
JIOB3X U TapMOHMUPOBATH ¢ TIPUPOLOIA.

Ceityac HeoOX0AHMMO HAYYHUTHCA HE TOABKO TPOU3BOAUTS TO-
Bapel, HO ¥ TEHEPUPOBATH TAK HA3bIBaEMbl€ KASTOPUM, KOTOPLIC B
YCIOBHAX TPAJAHIIHOHHBIX TEXHOJIOTHHA MOPTATCA U YHUAUTOXA-
iorcA. [1oka yTo PpyHAAMEHTaNlbHbIE TPHHRINIIBI DHOTEXHONO-
THY HEMOHATHDI JHOIAM, & KOE-KTO JaXe HE NoAo3pesacT 0d Ux
CYIIECTBOBAHHH.

Ho cyapba yenoBeuecTBa B pykKax OMOTEXHOAOTOB, TOABKO
OHM CMOTYT TIOMOYb NTEPEHANPABHTh BOAIOLHUIO B €€ WCTHHHOE

! meetca B BHAY AeDVMUMT NMPOAOBOALCTBHA B ABCTDHHM B TIEPHOR NOCHE
IlepBoit MapoBOH Bofinb. — [Tpum. ped.
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pycno. Mosi Medra — 3T0 A06MThes co3nanus Hayyno-necneno-
BaTE/IbCKOTO MHCTHMTYTA GHOTexHuKM Visamontana'. Yenoseky
CBOMCTBEH HO O1IUOATHCS , OMHAKO ObIT10 OB HeCUEIOBEUHO NPe-
ceKaTh HAYANo BO3POXIESHUS HAYKM M CTAaHOBJICHWA €¢ Ha HO-
BLIi 3BOJIIOUMOHHBIK nyTh. UHaye mocrpanaioT MWLTHOHBI H
MHJULHOHKI JIIOICH.

" amwnna [laybeprep cxuanbiBaeTes w3 ABYX HacTeit: «shaus — «cmoTpeTy,
BUOETL» W <berger» — «TOpHhIi», OTCIONa 00PaIOBANIOCE TATHHCKOE COBO Visa-
montana: «visa» — «CMOTPETH», «MONtana» — «r0pa».



11
Mainuna T™Mna penyabCuH

Penmyancun
Xypuan «Implosion», Ne 36, Bena, 1944 roa.

Yro 3107 Jis uero 310? Yro rosopur 06 3T70M Hayka? MHe
NOCTOSHHO 3aXa10T 3TH Bonpochl. CHayasia S OTBEYY HAa HHUX B
OOILIIHMX YepTax, a 3aTeM 0oJjiee noaApobHO.,

PemyabcuH — 3TO TeHepaTop 3apOAbILICBOR MATEPHH, C 110~
MOIIIBIO KOTOPO#H YEAOBEK CMOXKET BEPHYThCS B pay MPH XHU3HH.
Bonbuie He notpebyercsa CHpaliuBaT, MHEHWE CRYXHUTENEH
JIXKEHAYKH, BCEM UM OYIET npeakdarneHo o0BHHEHUE, 8 YMBILL!-
JA€HHO HAM HEYMBIHUICHHO OHH COBEpIIANHM CBOE MPECTyIUIe-
HHE — NIPEAOCTABUM 3TOT BOMPOC PELIATh MM caMiM. Bce oHM —
MOoCOOHUKU B YOUNCTBE B3bIBAIOLLCH K XKH3HU CHITHL.

1o cyTy, npecedyeHUe NPOAYKIIMM KaYECTBEHHO! MaTepHu,
19 CO3JaHUA HCKYCCTBEHHOM HEXBATKH NPOLOBONLCTBNR, ANIA
pa3sBHUTHI CNabOyMUS Cpeau NIOACH, U1 TOTO, YTOOBI IOCTOAH -
HO HaXHBAaTLCA HA TOPIOB/E NUIUEBHIMU MIPOAYKTAMU; IS
TOTO, YTOOBI FAaPaHTUPOBAThH TO, YTO OBIILI, MACYLIMECA HA ITOH
GecrnoaHOH myCcTolin, GeCnpPEeKOCNIOBHO BHUMAIOT BHyLIAC-
MO MM Bepe, KOTopas Jaiexa oT npasnbl. [Ipecedenue npous-
BOJACTBA KaYeCTBEeHHOW MaTeprH B IPHPOIE CO3IAET BCE Ipel-
IIOCHINIKH JUISI CO3NaK WA CaMBIX I'PA3HLIX MAILMH U, KaK CAERCT-
BHE, caMOH BHYHIMTENbHOH KaTacTpodbl 33 BCI0 HCTOPHIO
4EIOBEYECTRA.

JUIst Toro 4ToOH 06CCIeYNBATh MOLbIO CBOW MAIlIMHBI, CO-
BpEMEHHAA HaykKa MNpPCAIOYMTAET UCMONB30BATh OKHMCIEHHUE,
WY METADONHICCKHIT IPOLIECC, B XOAE KOTOPOTO KMCAOpOoa, (ar-
MOCPepHLIl, NOTPeOASCMbIN IIPH ObIXaAHUH, PACIUEILIAETCA Ha
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HM3LINAE OKCUIIbI, UITH npomxcunbl' (THII MCTAAJIMYECKOMA OKa-
JIMHBI’), KOTOPbIE CONEPXAT LieHHbIe (haKTOPHI POCTA U ABISIOT-
cA reochepruuecKkoil PopMaTHBHON CYOCTaHLIHEH.

B3auMooOMeH BewiecTBaMu {MeTaboAK3M) BKITIOUaET B cebd
HODMAJIbHEIE TIPOLIECCH OKMCNICHHK, M JIOAN HMEIOT OIIHO0Y-
HOE MHEHHE, YTO ITO BRI3LIBAET TE CAMBIC HECYILIME, [IEpEMELLA-
I0LLHE U OPUCHTHPYIONIHE CHJIbL, BAAroaps KOTOPbIM XUBYT H
DBUrAJOTCH HALIK TENA. BTOT «HOPMaIbHBI» TMTPOIIECC CTOPAHMS
MpYpPoOIa HCTOAB3YET TONBKO INA PAITOXKEHMA, pachana M
YCTPAHEHMSA «3BOTIOIMOHHO HETTPUTOOHOIO», OH JEHCTBYET, Ta-
kM oOpazoM, npu Temneparype nproansuteasHo +40 °C
(+104 °F), mpu HarpepaH 1y WM NOMKUTaHUM KMCJIOPON CTAHO-
BHTCH arpeCcCHBHBIM W BOWHCTBEHHBIM. ECA# OH HarpeBaercs
ewe 60/bllUe, TO CTAHOBUTCH Oonee cBOGOAHBIM H 60Jiee onac-
HbIM. 3TO BeZleT K Pa3/I0XEeHHUIO KPOBH, BOAKI K coka. IIpu aTOoM
MPEeKPALIAIOTCH XU3HEHHbIC (DYHKLIHK BCETO, ITO PaCTET, XUBET
H CAMOCTOSTEILHO IBUXETCSI.

[TprauHa — pacTymas 6e30eaTeIbHOCTh NPOTOKCHAOB, KO-
TOPbIE CTAHOBATCA BCE MEHEE U MEHee aKTHBHBIMH TIPY TeMIe-
paType BbIllieé HOPMATbHOTO YPOBHA. KoHeYHbIH NpoaykT sT0ro
npouecca — BCEYHUUTOXAIOWMI OTOHB. JIMHAMUYECKMHA npo-
JYKT 3TOro MeTaboauyecKoro NpoLecca — yBeIMIEHHE «HOPMa-
JIbHOH» MOBBLILAKLICHCS, paclLUMpsiomeics GopMb! TeIuTa, DTa
$opMa Tema — ¢AMHCTBEHHAS OTBETCTBEHHAA 32 PAaIOXKEHHE H
YCTPAHEHHUE FEHETUYECKM H (DU3MUYECKH HEOOOCHOBAHHON Ma-
TEPUH M BCEIO, YTO HE B COCTOSHHHY BHECTH CBOH BKNal B JaJib-
HeHLee NPOrpecCUBHOE Pa3BUTHE.

[TpoTrBOMIONOXHOCTE 3TOM YOHBaKOIIEi POCT (POPMBI BbICO-
KON TeMrepaTypbl — Majnamomias ¥ KOHHEHTpUpyIomas gpopMa
TeIma, KOTopas O4cT XH3Hb BCEMY, YTO TNpefHa3sHayeHo g
IIpopacTaHmsi, BocnpouspcacHus. OHa rapaHTUpyeT pOCT H

' MpoTokcna - OKuCh aeMeHTa, COHEPXHT HAMMEHBIUCE KONWIECTBO
KHemopoga wam modux apyrux okucautencd (Collins English Dictionary). —
IIpum.peo. :

Oxanmua — ACPERKKCHHRIH MeTaLI, AopolikooOpasHasa OKHCh, KOTOpas
00pa3lyeTcs NMpM OKHMCIEHKH HEKOTOPHIX METAIKYECKHMX CILTABOB, ApYroe Ha-
3BaHUE — OKCHA KaTbUMA. [JexapOOHH3HPOBATE — HATPCBATH BCHIECTBO B OKMC-
NutenvHolt cpepe. MeTannuueckuit — OTHOCALMHACH K META/LTHYCCKOMY
JNEMCHTY, CYIECTBYIOLLEMY B CBOOOIHOM COCTOAHHH, 4 HE B COYETaHMH C ApY-
Tumu snemenTami (Colling Engish Dictionary). — Hpum. ped.
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i
yAyqUIAET COCTOSIHAC ChIPBA. [Leb 3THX XOMOAHBIX MM OXJIaX~ §
JAOUIMXCS CYUIHOCTEMN B OTIENEHUM HU3KOCOPTHBIX MPOAYKTOR"
OT BHICOKOK2UECTBEHHBIX Ha f0Jiee BRICOKMX YDOBHSIX Pa3BHTHS
¥ nipeobpa3oBaHHe MOCJIEIHUX B 3T TAUHCTBCHHLIE XH3HEH-
HBIE ¥ IBUXYILIHE CWIBI, KOTOPbIE ancyTCTByIOT BO BCEX XXM BbIX -
OpranM3Max. Dro «MHOE BHYTPEHHEe MaJeHNe» WIN «BbiCIIas
KaJieHUHs» HE MMEET TI0KA UMEHH. IT0 — (POpPMa IHEPTHH, K-~
THMBHAS BO BCEM, B JIIOJSIX, B (KMBOTHGIX ¥ PACTEHUAX, KaK H B"‘f
BOJIE, BO3AYXE M KAXA0H OPTraHWYECKOi CTPYKType. OHa npemno-
CTABJUIET UM BO3MOXHOCTE (DPU3HUYECKOTO U YXOBHOTO POCTa, ! J
BOCIIPOU3BOJACTB2 PA3BUTHS1 B KOJIMYECTBE ChIPBEBLIX MaTepya~ _:_
OB M UX obNiaropaXxuBaHUA. :

OpraHuyeckKuil NpOAYKT CHHTE3a ObLT A0 HACTOSILISTO Bpe-
MeHH HeniBecTeH. 1o 310l npu4YUHeE €ro 1 Ha3bIBAK TaK, Belb
OH 00ecneyUBaeT OpraH|u3Mbl CrIoCOOHOCTbIO ABTOHOMHO JIBH-
ratbcs. Cuijla OCTAETCA HEW3IBECTHOM, MOTOMY 4TO A0 CUX MOp
UTHOPUpYETCA (popMa aBrXcHUA, Oaaronapsa KOTOpoH OHa Mo-
ABJSIETCA, STO MOCTOAHHO ITPOUCXOAUT BOKDYI HAC, HO MBI 3TOT0.
He 3aMeuaeM. TakoBag GopMa ABHXKCHHS OVACT HA3BIBATHCH
CIHKIOUIANbHOW», KPOBb U3BACKACT MOJABL3Y U3 HErO B KPOBS-
HBIX COCYIaX, CONY HCIIONL3YIOT €€ B PACTEHUAX, H OHA XUBA B
HETPOHYTHIX peKaX. ITO — YP-HCTOUHHK KBUTHICHOB U ONIpeac-
JISET BCE CTAIUK PA3BUTHS U KPUTEPHH KU3HN. ITO XUBYLAA U
ABHXYLIAACA «CBA3YIOLIAS CHIA», KOTOPas CO3MAET TKaHH MaTe-
PH B MaTKe 3eMIH, KAK ONUcaa 3Ty (PyHKIWOHAJBHYIO Cyll-
HOCTD [ere.

OnHako 3Ta 3HEpreTHuecKas Gopma UCYe3aeT, HATTPUMED,
TIPY HATPEBAHWHK PEK, B PE3YJILTATE YETO €€ BOALI CTAHOBATCS
HECBEXUMH Y UCTOILLIEHHBIMH 3HepreTHuecku. TIpu 311X ycio-
BHAX aKTHBHO Pa3MHOXacTcA onacHas 6akrepHanbHas duiopa,
WCTOMHWK pacnaja W JercHepatdn. C Ipyroil CTOPOHBI, €CIU
«HOPMATBHBIH MeTA0OANYECKUU» NPOLECC MHBEPTHPOBAH, TO ¢
TIOMOILIBIO LHKIOHAANBHOTO ABMKEHHS POXAAECTCS ITPOTUBOO-
AOXHBIH MPOOYKT AMHAMUKH. ITO HCTOUHHK 300POBbS H CHADI,
KOTOpbi# 00¢CTedUBAET BCe HEOOXOAMMOe IS Bhicliei ¢hopMbl
Pa3BUTHA, OCHOBHO¥ aKTUBATOP, KOTOPHIH JIeoHapno na BuHan

! «Magaiomumit BHYTPEHHM» — IHAYHT NEPEHOCALIMIACA B ADYroe H3Mepe-
HHE, TO €CTh SHCPIETHUECKMI WIN KBa3uMarepHaTbHEIH. — [Tpum. ped.

ﬂ
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Ha3biBAI «il primo motore». D10 Ta OXHBAAIOHIAA CWIa, KOTO-
pyio [apanensc Ha3HIBAI «3MUKCHPOM XH3HI»; KOPOUE TOBO-
p, — 9TO Tai{Ha BCEH XHU3HH M ABHXECHUS, KOTOPOH BCE CyILee
Ha 3eMne 0053aHO CBOKM CYIICCTBOBAHMH,

Takum ofpa3oM, BCE, YTO MOXET CAMOCTOATEIBHO CYINECT-
BOBaTh, ABUTATHCA, MBICJTHTL, 0023aHO ITOMY LHKIOKAUILHOMY
asuXeHHIO. Ecnu OHO 3aMepisiercs WIH Hapyuaaetrcd, To Gu3n-
yeckass cuna yxonur. flocae Toro kax 3akaHYMBaeTcs nepuon
MeTapU3NICCKOTO pa3BHTHs, HAYMHACTCA PA3BUTHE Ha Dojce
BBICOKOM 3BOJIIOLIMOHHOM YPOBHE, TIPOH3BOACTBO KBATHIEHOB,
dopmupoBaHne «60Nee BHICOKNX BIHAHHH».

Hayka ¥ TeXHHMKa fipe3dpaer ¥ HACMEXAEeTCs Han NoObiMH
[IOTIBITKAMU OBITH 6J11Ke K TPUpOoIe, CAENIATh YTO-TO TO-APYro-
My 4 bonee npaBuIbHO, TONHOCTBIO U3MEHHUTH X0 MeTabonnye-
CKOro fipouecca, CTO/ib BPEAHOTO A4 Beero Xusoro. BecbMma io-
TMYHO, YTO LEAb 3TON0 — CO3AAHUE MPOAYKTA BhICOKOKAYECT-
BEHHOTO CUHTE33, HAPallHBAHUE KBAaNUreHOB. CeroaHsa Hayka
HE NOAO3PEBACT O TOM, YUTO (popMUpYIOLLIME PPYKTHICHBI pearu-
PYIOT Ha LEHTPOBEXKHOES ABVDKCHHE H UTO TTEPBOPONHBIC BEIECT-
Ba, TpeOyembie IUTS pa3BUTHA OOJBILETO KOMAMYECTBA BHICOKO-
Pa3BUTOM MATEPMU, PEATUPYIOT Ha UCHTPOOCKHOE ABIKCHME.
Ipy noMoIM HUKIOUAANLHOTO IBHXKEHHA U €10 pacIlernisio-
med GYyHKUMHY 3y ICHHBIHA (BHOBb OXURIIEMbII) DPYKTUIEH
OTAENSETCA OT AKTUBHOTO KHCAOPOaa (B UMKIOHAUTBHOM JIBU-
XEHUU UEHTPOOEXHOE H LIEHTPOCTPEMHMTEBHOE ABUKEHHS Pa-
60Tal0T OAHOBPEMEHHO).

Hayka aHanorM4HO He UMeEeT NPEACTARICHHSA O TOM, YTO
«TEMIICPATYPHbIC BAHAHHA» CMTOCOOHB MOMHOCTHIO H3MECHUTD
BHYTPEHHIOI CTPYKTYPY BEILECTBA U €10 CBOMCTBA (WHBEPCHA
3apsifa Wi [OTEHIIKANA) W NI0JIHOCTBIO H3MEHHTD NOASAPHOCT.
B aroit cBA3M CnexyeT OTMETHTS, 4TO DOpMHUpPYIOWLKE DPYKTHTE-
Hbl CTAHOBSITCSA BHICOKOAKTHBHEI H UCTOHIEHHBIH KHUCIIopon be3-
JIEACTBEHHDBIM OJAronaps ORHOBPEMECHHOMY JCHCTBUIO KATAIH-
TH4ECKUX Y ONMIOAHHAMMYECKHX (PaKTOPOB.

C ogHOBpEMEHHBIM YCKOPECHHEM U3 ObIBLICH TPAHCROPTHOM
Cpelbl 00pa3oBKIBAETCA MPOTUBOMOIOXHEIM NMPOAYKT CHHTE3A.
3TO caMOo KauyecTso in staty nascendi — ero 3apoXAalOnHics
3MOpUOH. OH noTpeOAAET COMPOTHRICHUE, NPOTHBOAECHCTBYIO-
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Hiee HEBECOMOCTH, U 3TUM CNOCOOOM Pa3BMBAETCA B UCKOHHYIO
GOPMUPYIOLLIYIO CHNY WNH UCTHHHYIO JICBUTATHBHYIO MATEPHIO.
ITpoTiB Hee DeccuIIbHA FpaBUTaAL#A, eH MPOTUBOACHCTRYET IM1¢-
MECHTapHas yp-CiJa.

1
{
j

"

4

Te y4eHbie ¥ TEXHOMOTH, KOTOPBIE UCTOIB3YIOT MOTHOCTDIO
H3MEHEHHbIH MeTabOIMYECKNH Opolece, B MTOTE ANLA CO3Aal0T

dopMy YHUYTOXKAIOUICH dHeprid. Hanpotus, 6bnorexHonorus
aKTHBU3HNPYET €CTECTBEHHBIW MeTabOMM3M U NIPON3BOAUT CIIO-
COOCTBYIOIIYIQ ABUXECHHUIO TIPOTUBOCHITY. |

YroGbl NPOM3BECTH ITY CHIY MEXaBRHUECKH, TpebyeTcs cMe-
XOTBOPHO Ma/Iblii UMNYJILC — BCETO JIKILE 2 JIOIWAAMHBIC CHITHL,
MU recMOTpst Ha Hebonbiuue KoaeOaHus, ITa MMIYILCHBHAA
TOJIKAIOLHAA CUAa BCeraa ocTaercsi nocrosHHoN. T1o Mepe yee-
JIUYECHHIS JBHXYLLEH CHIbI FTeHEpHpYeTCcs BCe Boablie v 6oabLIe
MUTOROPOAHEIX CYOCTaHLMK, KOTOPHIE MOABEPralOTCs lEpeiio-
NocoBKe. baaronapsa aToMy HeliTpaTu3yeTca MpoTHBOAeHCTBY-
01ICE CONPOTHURICHUE. [IHaMeTpaIbHO APOTUBOOAOKH I Me-
TabOUMECKHIA TTPOLEeCe, MAH NEPETIONIOCOBKA, — 3TO IMPOLIECC,

Koraa Onarozaps BAMSHHMIO peakKTMBHBIX (OpM TeMnepartyp,

Wiu, Oojiee TOUHO, KOHLEHTPHPYIOUIMX hopM Tenia U paciliK-
pAlowMxca GoOpM X0a04a, KHCAOPOA HEaKTHBEH, HO YpE3Bbl-
yaWHO aKTUBHbI NPOTOKCHIOB. YeM HHTEHCHBHEE BAHAHHE
HHbIX DOpPM TEMAOCPATYP, TEM HEAKTUBHEE CTAHOBUTCH KUCIO-
POJi ¥ TEM arpeccrBHEee MPOTOKCUAEI.

Pewajommii  pakrop MEXaHUYECKOTO PACHPOCTPAHEHMS
dopMupyOILIMX SMOPHOHOB — 3TO €CTECTBEHHOE ofpaleHie
HOpMaNbHBIX TEMMEpaTyp. JIpMMeHEHHE STOTO OTKPBLITHS Ha
TMPAaKTHKE MOXET COBEPIUUTE PEBOMIOLHIO B IKOHOMHUKE. Heno-
BEKY IO/l CH/TY CO3JIaTh MALUUHY, B KOTOPOH OYAYT NpOU3BOIH-
TbCA MOPHOHDBI KBAJIMIEHOB Oaroaaps nepenoaioCcOBKe 1 ne-
pecTaHoBKe (PYHKIIHM COCTARISIOMUX CHI. IMOPHOHBI HYXHbI
IS IPOBOLMPYIOIMX POCT METADONUYESCKUX NPOLIECCOB U NS
NMPOU3BOACTBA OPTAHHUECKOTO CHIPbA.

Orciona cneayeT JOTHYHOE YMO32KJIOUEHHUE: €CU 3TH 3MO-
PHOHLI CBA3ATbH ¢ WX TPAHCTIOPTHOW cpeloi, Oyab TO 3eMiid,
BOAA, BO3AYX, COK PacTEHHil, pe3ysbraToM GyAeT OLIeOMITIO-
ee BoO3pacTaHue MTPOAYKTUBHOCTH. TO €CTh BCE, BO HTO 000aB-
JIAETCH KBATUTCH, HAUMHAET perfpoAYLMPOBATLCA U TPOAYKTHB-
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HO Pa3BHBATLCs!, MIPEYMHOXATL Ce0S KOJIUYECTBEHHO U VITyd-
(IaTh KayecTpeHHO. Kak Mo MaHOBEHHIO BOMLIEOHON MATIOUKH
abCOMIOTHO BCe, AaXe METALTE, MUHEPANHI, — BCE HAYHET pac-
TH, MPOLIBETATH, 00JAropaxXuBaThCA. ITO HE CKa3Ka, a IKCIIepU-
MEHTAJBHO NPOBEPEHHLI dakT, Koraa-Hubyas OH COBEpLIUT
MNEPEBOPOT B IKOHOMMUKE, B OOLIECTBE, B KYJIBTYpE.

Takxe BaxXHO oTAaBaTh cebe OTYET B TOM, YTO IIPECeYCHHe
[IPOU3BO/JCTBA KBAIMTEHOB CErOAHA HE ARIACTCH CAy4alHO-
CThIO, 3TO PE3Y/IbTAT KECTOKOMR PacyeTIHBOCTH T€X, KTO BUAHT
M 3HAET, KAK MOXHO HAXHUTLCA Ha MPOCTHIX 0oARX. AGCOIIOTHO
MTOHATHA UX KOCHOCTh X KATETOPUYECKOC HEBOCTIPUITHE BCCTO
HOBOTO. HaM KaxeTrcsd, YTO OMUCAHHBIC BELLU CAKIIKOM HEBE-
posiTHE. Ho oueBrAHOE Ans Hac, Ka3aioCch TAKXKE HEBEPDAT-
HbIMM COBpeMeHHMKaM I'eTe, OH yTBepXJHaj, YTO OAHAXIH .
AfOAH Hayyarca netaTb. M n0AK DeiCTBUTENBHO HAYYMITUCh.
OdeHb 9acTO NPOPOYECTBA OYAYLLETO BHI3BIBAIOT JIMLUb B3PHBhI
cMEXa.

BcacwiBaloman TyporHa
Buxrop [laySeprep, xypran «Implosion», anpess 1958, Ne 14, c. 54—57

«Mawnna usobuaus», paboTaiollias Ha BOAE, KoTopad ¢GyH-
KUHOHHUPYET, HCAQ/Ib3YS LIEHTPOOEKHOES HABIEHUE, TPEUMYILE-
TBEHHO COCTOUT M3 IBOIHOM MeMOPaHb! (CM. TLTaH U TONepeY-
HOE cedeHne Ha puc. 30), KoTopas BpauaeTcsl NPOTUB YaCOBOM
CTPEJIKU BOKDYT BEPTHKAIbHON OCH Ip# TOMOLUK MATOMOLIHO-
ro ABUratens.

Tak Ha3biBaeMasl 3aKpyueHHas TpyOa 3aBHBAETCS BOKPYT
BEPTHKANBLHOIO Bajia, COBNANAIOILEIO MO PACMONOKCHHIO ¢
3TOM oCcbI0. PaccMaTpHBas CHU3Y, MOXHO YBUAETb, UTO 3aKpy-
1eHHaa Tpyba BpalIACTCs MO YacoBOH cTpenke K 6e3 moboro
CONMPOTUBACHNS BCACHIBACT UCHTPOCTPEMUTEABHO CXATYIO
30/1y IBUTATENA.

Yem GpicTpee aBUraTenb-MOTOD 3acTaBasicT Body (Kotopas
JABUXPACTCA) IPOXOAUTD Yepe3 ABOKHYI0 MeMOpany, TeM 6016-
lee KoANMYECTBO BOAbl YXOAMT B BOZ03a00OD Ha HHXHEM KOHIIE
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M3BWIHCTOMU TPYOhI, 3aTEM OHA 3aKPYYMBACTCHA BBEPX U BHU3 B;
PUTMHYHO YEPEYIOIMXCS TOPHIOHTANTLHEX H BEPTHKAJIBHBIX |
H3rnbax v CHOBA LIEHTPOOECXKHO BPALIAETCA B CUCTEME Hacauox'
(dopeynok).

Cnenyer ckazarn: Henpepbmﬂoe (OIHOCTOPOHHEE) Bpallie-
HHEe OKa3bIBacT TOpMO3aLIee AeucTBre. Boma noaHuMaeTcs no
Tpy6e, 3aKpY4EHHOH BHYTPb H BBEpX, 10 4aCOBOIi cTpeke. 1o ]
COMPOBOXOACTCA BBHITAJIKWBAHHEM 3AKPYKECHHOH B naouuoﬁ{i
MeM6paHe BOJIbI B siiilieBHAHOE OTBEpCTHE (BOPCYHKH', B KOTO- 3
po¥ Nox OrpOMHLEIM LEHTPOOECXKHBIM JABJIEHHEM ABLKYLIAL ".;
BOJ2 CHOBa LIEHTPOCTPEMHUTENLHO 3aKpyuuBaercs. Toraa onHa |
HaYMHACT TeYb Ha OYE€Hb BbICOKOH CKOPOCTHA B HYDXEPACIIONO-
XKeHHYI0O TEpMETHYHO H30JUPOBAHHYIO OapoKamepy, KOTOpas |
NIpH MOLIHOM THIPABIHYCCKOM AABJICHUH TIPOTATIKMBAET BOLY, °
[EPBORAYATHHO BTATUBAIOUIYIOCS 3aKPY1eHHOH TpyBo# no Ha- -
MPaBRIEHHIO K BOL03a60pY 3TOM TPpYOhL'. '

JTO O3HAYAET: BCACHIBAIONIasA CHA JIOJIKHAS OCTAaBaThCs npe-
oOnanawile! Ha NpoTsEKeHUH Bcero MyTH Boabl. M30bITouROE
JARTEeHYe HUKOTAA HE A0MKHO JeHCTBOBATH B BEPTHKANBHOM Ha-
PasNeHUH, 2 TONBKO NQ KACATENLHOK NMoA yraoM 32°. brarogapst
ITOMY UUKIOMAAABHOE CNUPANbHOS NBUXCHUE 3aKPYUMBaeT :
Maccy TOJbKO OT TNepudepuH K LEHTPY TakWM 00pa3oM, UTto
LICHTD [PaBUTALIMK HEOOHOPOAHOW (BUMONAPHONR) CYOCTaHLuUK
(XHcaopoaa — aTOMHbIH Bec 16) nepeMelnaeTcsl K LICHTPATbHOM
ocH. 31ech KUCAOpOA oxyiakaaercs (Npyv naaanomeM — 6naro-
[IPUSTHOM TEMACPATYPHOM TPAAMEHTE) H MPU 3TOM 3aKpydHUBa-
eTCs ¥ CBSI3bIBACTCH (IMYAIBTUPYETCA — HOTPEO/IAECTCSH H YCBauBa-
€TCqd) BOAOPONOM ITPOTHBOMOMACXKHOM MOMHPHOCTH, KOTODBIH
UMECT CKOPOCTh BOCXOISIIETO TETEHUST OKONIO 2 M/CEK.

| Bo3MOXHO, 3TO OTHOCUTCR K SRUCBHIHBM BHAZWHAM, PACTIONOKEH-
HhiM BBILIC H HIKE BHIXOAHBIX OTEEPCTHH (POPCYHKH H 10 AeBOH H MpaBoj
CTOPOHE CeUeHUA, KOTOPLIE GOPMUPYIOT ABOHHON Topoud GapoKaMeph BO-
KpYr 1o KpaaM ycTpoicTea. C ApYroil cTOPOHBI, (POPCYHKH MOTYT TaKXKC
HMETE NoNepevYHOE CEYeHKE, KAK Y TPYOL, OMHCAHHOM B CHEAVIOMUX MATeH -
Tax: ABCTpHA: N 196680—1951, [lopryranua: Ne 9 7290—1953; dpanuus:
No 1,057.576—1953; Bpasunus: Ne 43,431—1953 wix xe cbopcym-:u noKa-
3aHHbBIE HA pHE. 29.

2 XoTs o6 3TOM He YIIOMHHAETCH, HO 30ech HYXeH ARLEBUAHLIN JaKPHITHIA
COCYA :

ool 4.1--«.\:-;..
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ITpOaYKT 3TOrO 3MYNLTHPOBaHHS (Yp-TTOPOXIaOUINi ITpo-
Hecc) — TMaMarHeTusm. JleicrBys KaK NeBUTATUBHAA CHa {aB-
TOHOMHAs BOCKPCLIAIOLLAA IHEPrHs), OHA MOAHHMAET €CTeCT-
BEHHO ABHXYLLUYIOCA BOOY HA BHICOYAHIIHE ropHbie muku. Kpo-
BOOOpAlICHHE W ABMXECHHE COKA TOXE Pe3y/iabrar AedCcTBHUA
BHILLEYIIOMSAHYTOMH 3MYJIbCHH — BHYTPCHHEH KOMOMHAUUU
(CB3bIBAHHUA) TTPOTHBOMOJIOXHBIX OHNOMSIDHBIX OCHOBHBIX
cyOCTaHLMIA, KOTOPAST HYXHA LA NSPEPOXTCHHA H peKOMOMHA-
LMY HEMEHTOB, 00PA3YIOLINX YHHKAbHBIC COY4CTAHHA.

Haubosaee Baxnme Lid pasBUTHA CWIK BCACHIBAHMSA OTBEP-
raloTCst CeroaHs TeXHonorucl. TpeHue, HarpeBaHue, AaBJICHHE
HPOBOUHPYIOT OOpaTHEIE SMYALCHBHHE MPOIECCHI, KOTOPHIE
APOU3BOAAT TNPEUMYILIECTBEHHO IUIACKTPHUCCKUE GopMbl
ABMKEHUA NOTOKA. [TOCKONBKY TEMno — 3TO HU3aA gopma
EKTPUUYECTRA Y OHO pa3pyllaeT BOLy, KPOBb, COKM, TO Pa3BH-
THE MAET I10 PErPeCCUBHOMY 1IYTH (pa3BUBaETCH pak). '

B 70 BpeMst Kak W30bITOYHOE JARJICHHAE MNOAABISET TIPOLECC
poCTa, NETKOEC BCAChiBAHHE MM BAKYYM — BOCXOISILasg AMaMar-
HETUYECKAA CUIa — YCKOPSIET €T0.

Yem OBICTPEE BpalaeTcs AByMEMOpaHHbIil cTaprep, TeM 60-
MbllIE BOABI BOBIEKACTCSI B MPOLIECC, H TeM OOJBIIe CHThI HEHTPO-
BEXKHOTO CXKATUS, KOTOPbIE [IOTOM HaXOAAT BLIXO Yepe3d QOpCyH-
KU. OHU HHTEHCUDHULAPYIOT CKOPOCTh BpallleHWA B NPOTHBOIMO-
NOXHOM HAlpPaBIeHUH, AMHAMO (TeHEPaTOp 3NCKTPAYECKOro
TOKa}, HAOOOPOT, TOPMO3HT €€, YTOObI IPEAOTBPATUTD PA3pyLLC-
HUE BCACBIBAIOUICH TYPOHHD! W3-3a NMOCTOSSHHO PACTYIIENO UEHT-
pobeXHOro AaBjaeHHA.

UerTpoSexkHoe cxatne B (JOPCYHKAX PEryiIupyercs CKopo-
CTBIO BPallieHWA cTapTepa. JelicTRysd coobuia, 1B BEAMUNHB —
Crila CXKaTHA (KOMIIPECCHU) H CKOPOCTH BpaliCHUA — Ofipeac-
MHI0T 00LIYIO 3DPCKTHBHYIO CUNY, KOTOPas MPOU3BOAMTCH JaB-
NEHUEM B (POPCYHKAX ¥ ACHCTBYET B NPOTHBOIOAOXKHOM BOIO-
BLIIIYCKA HarpaBJIeHHH. DTO OMNATh CO30ACT HOIMOJHHTENbHOE
FUApaBIMYECKOS TABJIEHHE B I'epMETHYHO H30AKHPOBaHHOM Ba-
POKaMepe, OHA, B CBOKD QUEPE lb, YBEAHYUBACT OOBEM BOIBI, KO-
ropyio 3acachiBacT 3aKpyJucHHas TpyOa.

Bnarosaps 3TOMy PMTMHYHOMY B3aHUMOICHCTBHIO MEXIY
LEHTPOOEKHBIM JABTCHHUEM U LIEHTPOCTPEMHTEABHBIM BCAChI-
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BaHUEM — YEpPE3 PEAKTMBHEIE CHAB — MOUIbL BO3pAacTaer Ha |
KBAIPAT CKOPOCTH BpalileHus. IIpekpailiehne paboTEl BCAChiBa- |

OLIER TYpOMHBI OCYIIECTBAACTCA APOCCETHPOBAHVEM NOAAI0-
LICHCS BOJBI.
BcachiBaiomnian TypOHHa — pepBas MaluMHa, ONEPHPYIOLIas
PUTMUYHO B3AUMOAEHCTBYIOLIMMM PEAKTHBHBIMH CHIAMH.
be3aMePHOCTb TPOU3BOIUMEIX CHJ, OCBODOXICHHBIX Yepes

JOJDKHBIM 06pa3oM MOCTPOEHHYIO H TOYHO PAaCCYUTaHHYIO Typ-
OHHY, 3aCBHACTEALCTBOBAHA XOPOLIO M3IBECTHBLIM YPaBHEHHEM
I UEHTPOOCXKXHOM CIABL.

Ecnu 1 nvp (0,264 raswioda) = | kr (2, ZIchHTa) BO/lbl — 3a-~
KPY4MBaeTCst HeHTpoGexHo co cKopocTbio 10 000 oboporos B
MHHYTY B paguyece 10 oM (4 nioiiMa) |1 BHE3alMHO UEHTPOCTPEMH~
TeJIBHO 3aKPYy4YHBAIOTCH MOX NaBaeHHeM B GOPCYHKaX (CM. 3C-
K13 — puc. 29), 3areM BHICBOOOXIAETCA IIPHU CKOPOCTH BOJOBbI-
nycka npuoamsutenbHo 40 m/cek (130 dyros/cex), BICBOBOXK-
OAIOTCA CWIbI, KOTOpbleé J3KBMBAJICHTHBI YBENHYCHHIO B

JaaneHuu Ha 57 000 xr (125 400 dyHTOB).
DT0 NIPOCTO, ACILLERO M, YTO [NIABHOE, ECTECTBEHHO DEIHAET

nipobneMy NOAYYEHUS IHEPIUM.

Puc. 29. Dckusnl GOpeyHoK
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OcTaetcs npyMedaTeNnbHbIM TO, YTO HAKTO TTOKa HE NTOHsL,
Kak TpaHC(HOPMHPOBATh PEaKTHBHYIO CHIY — LICHTPOOEXHYIO
CHIY — B LEHTPOCTPEMHUTEIbHYIO (PEaKTHBHYIO BCACKIBAIOLITYIO
cuny), Gaarogaps YeMy CONPOTHRICHHE IBUXECHHWIO BO BCEX ce-
FOAHAUIHUX MAIMHHAX [TpeodpPAIOBHIBACTCA B JOTIONHUTEIBHYO
cuny. Takum oBpasoM, BMECTO fone3Hoit padoret B 10—12%,
MOXKHO TMOAYYHTH YPOBEHb MPOU3BOAUTEABHOCTH A0 96%.

HeTaibHas pa3padoTEa BCACHBAIOHICH TYPOHHDI

[Hepman, Texac, 25 asrycra, 1958, xypHan «Ilmplosion», Ne 114,
c. 57—60

B TeyeHMe MHOMMX AECSTUNCTHH MEARUMHCKAA HAYKA HC-
Kajld TaK Ha3biBAEMYIO «XPHUBYIO XWU3HKH», B KOTOPOH IBE CO-
CTaBISIOLIUX CHIBl — BCACKIBAHUA W JaBIeHUA — B3aKMOICH -
CTBYIOT TaK#UM 00pa30M, YTO B TOUKE TTePeCeYSHUS MPOHUCXONNT
IHEPrUYHOE B3aUMONEHCTBUE PA3ANYHBIX IMYIbCUN. TEXHO-
JAOTr¥sA, OCHOBAHHAA HA AABAEHUU U OTHE, (IPOU3BOANT N 3KCM-
NYATNPYET MCKJIIOMHTEABHO TOBBILAKINMACK (OTpULIATENDL-
HBII) TEMAEPATYPHBIA IPAAUEHT K MO3TOMY CO3AAET YPE3IMEP-
HO CU/bHDBIC PENYIBCHBHBIE CWIThE, KOTOPbHIE TPOTUBOAEHCTRY-
FOT PAa3BUTHIO.

B 10 xe BpeMst U3BECTHO, HTO MANAKOLIX A TPAAUEHT TEMITepa-
TYDH! HUKOTHA He aKTUBHUPYET Takue cunbl. [To3ToMy Hayka gon-
KHA MOKOHYUTDH C TOPMO3AIUAMHA PA3BUTHC PEAKTHUBHBIMH CH-
JIAMH, KOTOPHIE CTAHOBATCH CBOOOAHBIMHY M AKTHBHBIMH, KOTIa
BOJA WIK BO3OYX NPOXOIAT NO NPAMOMY ITYTH APU W3OMITOYHOM
du3Meckom JabaeHum moboro copra. To Xe caMoe NMPpUMEHHA-
MO K POTAUHOHHOMY JBUXEHWIO, TAE OTCYTCTBYIOT U3TUOK U 3a-
KpyuuBaHue W npeobnagaior GpUKUHOHHBIE, TEIUIOBLIC M JKC-
NMaHcupHbie ciwibl. M13-3a NpHCYTCTBHA 3IMYNbCUH OHM [POBO-
UMPYIOT TMOABNCHWUE  MCKIIOUWUTENBHO  Pas3pyLUMTENbHOMR
aHeprun. ColpoTUBICHHE IBHXEHNIO, PE3V/IBTAT HEECTECTBEH-
HOTO YBETHYEHUA B CKOPOCTH, KOTOpAad NOBLILIAETCA B KBAIPAT,
ABAETCA eCTECTBCHHBIM MOCACACTBHEM HEECTECTBEHHOTO H T10-
3TOMY NAaryGHOTo THNA ABKXEHUA. JT0 0COBEHHO OTHOCHTCH K
COBPEMEHHBM TYpPOHHAaM, KOTOPLIE LHEHTPODEXKHO 3aKpy4HuBa-
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0T Body. KpoMe Toro, celyac MCIONb3YIOTCS TapAMAarHUTHLIe
MaTepHuainl (CTATE M T.4.), KOTOPBIE [IPH BBICOKOHN TEMIlepaType
(BBICOKAs TEMTIEpAaTYPa — CaMas HH3KasA POpMa 3AEKTPUIECT-
Ba) POXIAOT OOMOAHHMTENbHYIO PaspyLIMTE/NIEHYIO 3HEPTHio
{IEKTPUYECTRO).

OTH BHIBOIB, CACTAHHBIC B XOA¢ MHOTOYHCAEHHBIX IKCIIE-
PHMEHTOB, TOBOPAT HAM O TOM, YTO BOIY C/ICAYET BpalUaTk B M3-
BWIHCTBIX DOPMaX, CIEAAHHBIX W3 IMAMATHHTHOTO MaTepuaia
(Mennb, 6poH3a W T.4.). MOXET HCTONB30BATLC AaXe AMaMar-
HUTHAas gpesecUHa. U3 5THX SKCNEPUMEHTOB BO3HHMKIIA UACA
HCHO/B30BATH ABOHHYIO 000M04KY, KOTOPAs € YBEJIMYCHHEM pa-
IXyCa AaBTOMATHYECKHM YBEJIWYWBAET CKOPOCTH NOTOKa, €C/IH
YIOJ1 TOOUYEPLIHO PACTIONOXEHHBIX XeJ1000B BbIDABHHUBACTCA 110
HanpasicHUIO K epudepHi.

Puc. 30 usobpaxaeT Takylo ABOHHYIO 0B0IOYKY, B KOTOPYIO
BOJA HaCTHYHO BCACHIBAETCS W 3aKPYJYHBAETCH BBEPX MOCPEACT-
BOM TIPOTHBOMONQOXHO BpaLIAKIICHCA 3aKpydYeHHOU TpyOKu
(uMKIIONAaTBHOM criupann). Toraa Boaa pacceMBacTCs B MPOTH-
BOIOJIOXXHOM HAMpPaBReHUH, 3aKPyYHBAsICb BHYTPb H BOKDYT
COOCTBEHHOM OCH, ¥ IOTOMY LICHTP IPaBUTALMUA TEKYILIETO Ma-
TEpHUAJIA NIEPEMCIIAETCA K LEHTPY OCH.

HTaK, eCTb B BO3MOXHOCTH L TOIO, YTOOBI M0 XeAaHHIO
YBETHYMBATE CKOPOCTh BBiXONa, KOTOPast 3aBUCHT OT CKOPOCTH
BOIO-BO3AyX03abopa, a TaxKe YBEAHYMBATH NPOTIYCKHYIC CI10-
COBHOCTB ¥ CUNY TATH MOCPEACTBOM CMELMUEPUUECKOTO YIIOTHE -
Hus, Kak yxe 66110 ynoMsiHyTO paHee, OHO eCTECTBEHHBIM 06-
PA30M YNYYIIAET KayeCTBO NPOAYKTA.

JI1060¢€ 3aBUXPAIONLIEECS LIEHTPOOEXKHOE ABUKEHHUE BOIbI 10-
CTUTAETCA TPHU MTOMOLIM NpaBWIbHO pa3pabOTAHHBIX CIIUPANEC-
BHAHBIX (POPM, WIH BcachiBaiolieil TYpGHHbI, B KOTOPOii 06bIY-
HBIH cTapTep 06eCneYyUBAET H060E KOIUIECTBO OOOPOTOB B MU-
HYTY ¥ JABHXYLOAscS BOJA C BO3PACTAKOLIEH CKOPOCTLIO
3aCaCbIBAETCA U3HYTPU IO HATpaBiIeHHUIO K Neprugepnn. Beach-
BaHUE CO3A3ETCA Daroaps YCKOPAOMEMYCS IBUXEHHIO H CNe-
MpUYECKOMY YTINIOTHEHHIO BELIECTRA.

Y1008 NepeMelaTh BO3OYX OBICTpEe ero NpeaesibHONH CKOPO-
CTH, KOTOpas MO BIMAHHEM NaJaoiuero (0aronpusaTHONO) TeM-
MIEPATYPHONO TPaaueHTa GOPMHUPYET BOASHHUCTYIO CYOCTAHLIMIO,
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HYKHO UCIIOAb30BaTh CHELKAaNbHbIE CNMPAIBHO 3aKPYYUBAIOLLH -
ecsl GOpMbl. ITH CITHPAIBHO 3aKPYIHBalOLIHEC POPMbI MOXOXH
Ha fPOIEIUep, KOTOPHI YaCTHYHO BIUTHIBAST W CNIPECCOBLIBACT
OKpyXaloliiue ero Macch osayxa. [Ipu atom BaxHo npeobnana-
HNE CWI BCACBIBAHUS, YTOObI NPEIOTBPATUTh POXICHUE AaBjc-
HHUA, HANIPAXEHNWA, BBICOKOH TeMnepaTtyphl. Torga oOpa3oBbIBa-
10TCSL OMOMOTHYECKH TIPABAIBHBIC 3IMYIbCUK — AHAMArHeTHYC-
CKH CYTIEP3aPAXKECHHbIC JHEPIUN, KOTOPhIC MOAHUMAIOT ¥ TAHYT
BBEPX MPOU3BOAALLYIO MX MAlUMHY (TO €CTh BHIILECYIIOMSIHYTOE
r1oBeacHUe (PopeTu HeNb3sT O0OBACHIUTD MEXAHUYECKH, 4 MOXHO
TOJIbKO aHaTOMHYECKH ). Bee B npupoae 00paTuMoO, U, ClieaoBare-
JIbHO, €CTb TAKXE aTOMHBIE IHEPTYH, KOTOPLIE HE Pa3pyLLAIOT, a
co3natoT XUaHb. [TocaeaHre He MOTYT POXIOATECA B HHKIOTPO-
Hax, TaK YTO aTOMHBIE PU3NKY TOKHB pa3obpathes, fipeohita-
AAIOT JIU CHibl JARJIEHHS WIM BCACHLBAHHS, NPOHCXOOST ABA CO-
BEPLUECHHO PA3AHYHDBIX IIPOLECCA.

T1puioXeHHBIE YEPTEXKMU, KOHEUHO, AOCTATOUHO MPUMUATHB-
Hbl, HO TIO3BOSIIOT MTOAYYHTH O01Lee MPENCTABACHNE O TOM, YTO
UMeeTCs 3mech B BUIY. KK3Hb W CMEpPTh TO/JIHOCTBIO 3ABHUCAT OT
TOTO, KaK CyOCTaH1IMs1 WM KaKas-TH00 CYIHOCTb IBUIA€TCS, OT
3TOTO 3aBUCHT a0CONIOTHO PA3NMUHBIC MPOLECCH; ATOMHOE pa3-
pyLIeHHe UNTY ATOMHas TpaHcopMaius. HeecrecTeeHHOE aBH-
KEHUE MOPOXAACT SMOPHOHB CMCPTH. TOT, KTO IPUBLIK COBEP-
LUATh OLIMOKHU, AYMAET, YTO BCE NPOUCXOAUT TAK, KaK U AOKHO
npoucxoauTs. Ho ans 3opkoro Rabmioaaressi BPUPOLb POCTO
HEMOCTHXUMO, HALIPUMEP, UTO HAYKA HE BUOUT PA3HHLIBI MEXIY
CCTECTBEHHbLIM H HEECTECTBEHHBIM ABUXEHUEM, HE PACTIO3HAET
B3AUMOCBS3U, KOTOPAA CYUICCTBYET MEXAY ASCOM M BOXO#; HE
MTOHHUMAET, YT0 OUNOASAPHOCTE — Pa3sHOCTH TOTEHLIMAJIOB MEX -
Iy OTPHULATEIBHO 3apsDKCHHOU OMOChHEpOr U NOAOXKUTENBHO
cyrnep3apskeHHOH aTMOochepoit — yMERBILAETCH, 2TO Bbl3biBa-
ET MOHMXKEHHUE YPOBHSA IPYHTOBBIX BOA H UCCYLHEHHE TOPHbLIX
UCTOMHUKOB.

Ecnu Boaa nepesapsixaerca reocepUIeCKHMH SHEPTHIMH,
TO HAYMHAET dBTOHOMHO NOAHUMATHCH BLILIC ¥ CHA0XACT pac-
THTEILHBI M XMBOTHBIH MHMD TIHTATENLHLIMH BeleCTBAMH.
OHY MoCTYNAKT Yepe3 KOPHEBYIO MMPOTOMJIA3MY, KOTOPas Tpo-
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YCKAET B PACTEHHE TOJbKO CAMBIC LICHHbIC Y MIOJE3HBIC Bellle-
CTBa, IIOCAE YEIr0 NIPOUCXOBUT MX B3aNMOIEHCTBHE ¢ AUBDY3HO
MPOHUKAIOLIUM aTMOCEPHBIM KHcaopoaoM. KoHeuHbtil po-
JYKT 3TON0 3MYJIbCHBHOTO MPOLIECCa («IOBCHAMBHASA» BOJA U —
IKCTIEPUMEHTAIBHO JOKA3YeMbIH (hakT — QOPMUPOBAHHE KPO-
BH H COKa) NPH NanaoluieM (TONOKNTEILHOM) TEMIIEPATYPHOM
rpanyeHTe npeobIasacT B TEYEHHE BCETO NpoLecca TpaHchop-
Manud. OaHako npu npeodnagaHun IOBLILIAIIErocA (OTPH-
LIaTe/IbHONO) TEMIIEPaTypPHOTO IPaIMEHTa NMPOHCXOIUT pasjio-
>KE€HUE KPOBH, COKOB H BOMIBI.

IToTomy BCe cOBpeMEHHbBIC MALUKHBI U T}'pﬁll!—!hl pa3pyllaloT
XU3Hb. UX HYXHO Kak MOXHO CKopee 3aMCHUTBh MalllMHaMHU,
OCHOBaHHBIMH HA APYTO#, NMPOTHBONOJOXHON TexHonoTHH. B
TIPOTHBHOM CIYYAE BMECTE C YMUPaHHEM XKH3He(DOPMUPYIONIMX
CcyOcTaHLIMi OYNET BHIMUDATL W YEOBEYECTRO.

HeecrecrseHHoe ABMKEHHEe — CMepTh IMOpHOHOB
1lepmad, wrat Texac, CLLA, 23/24 asrycTa 1958 1., apxusHi LllayGeprepa.
BcacpBawinag TyposHa

CyllECTBEHHOE DAIIMMME MEXIY TYpOMHAMHM, B KOTOPBIX
npeobnalaer CHjla BCAaCHIBAHWSA, OT TYPORH, ITOPOXAAIOLINX W3-
ObITOYHOE JaBTICHHUE (TPAIULHOHHBIX TYPOUH), B CAeIYIOLLIEM:

a) TpagMUUOHHas TypOuHa Bpallacrcs 0Jaronaps noTOKY
BOABI, MAAONUICH HA €€ TIOMACTH,

0) BCachIBaOUIAN TYpOHHA BpalliaeTcst H1arosaps BCIIoMora-
TEJLHOMY ABHTATEIO,

B 1ypOuHe BCackiBaHHs BOAA IBUTATENS], CAUNHOXAb! JOCTUT -
HYB HYXHOIl BpallaTeIbHOW CKOPOCTH, YK€ He Tpebyer onon-
HUTCABHOW CUJIbI.

ABuXHMas LEHTPOCTPEMHUTEALHO, 3Ta BOJa TeM OBICTpee
yCTpeMIIseTcsl BBEPX, YeM OBICTpee BpALLAETCA BCACKIBAIOLIAA

TYpOHHA.
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3axkpyueHHas BBEPX BOJA MPOXOAUT Yepe3 IBOHHYI0 McMbOpa-
HY ¥ ABHXKETCA TaK, YTO BPALIACTCS NPOTHB YACOBOIl CTPEAKM
NpH ODHOBPEMEHHOM BpAalLISHMHM BOKPYTI COBCTBEHHON OCH, ee
CKOPOCTH YBEAHYHBAETCS NTO HaNpaBrIcHUIO K nepudepui.

JABuxeHUEe MeXay MeMOpaHAMM MOXHO CPABHHUTH C IBHXE-
HHUEM JIBDXKHUKA, OH PHTMHUYHO NepeMEIAcT BEC Tella ¢ OXHOTO
HpoKa Ha Apyroi, TakumM oOpa3oM yBeJIHUUBAsI CKOPOCTD CITYCKa.
Yem GbicTpee YepeaoBaHHE B CMEIICHUM BECA TENA, TEM BhILLE
CKOPOCTD (CM. pHC. 36).

To Xe caMoe TPOUCXOANT B TypOHHE BCaChIBAHUSA, NOCPEN-
CTBOM YEFO B XOJE BHILICYTIOMSTHYTOrO 3aKPYYH BAHUS K TIBHXKE -
HUS M YCKOPCHUSI 1TOYTH 6€3 TPEHHUS BOJA NBUTATENSI CTAHOBUT~
cq ornpeacieHHo Bonee IMOTHOMN, OHa NPUBAMXAETCA K TOUKE
AHOMATUH — «OHOJIOTHISCKON TOUKe 3epo». Terneps, T0YTH To-
MOreHHasl BCaeacTsme 3ToH cneundguueckod (POpMEL IBHXKE-
Hs, 3Ta BOJA aKKYMYJHPOBAHA B KOJBLICBOA 30HE JABICHHSA
(cM. puc. 33).

A KonblO 13 GOPCYHOK, BCTPOCHHEIX 10 TiepUGEpUU 3TOTO
KOJIbL2, MHTEHCUBHOCTE YBEJIWUEH U A3BJIEHHA 3aBUCHT OT CKO-
POCTH BPAlLCHMSA BCIOMOFATELHOTO MOTOpPA. ANEPTYPH 3THX
(HOPCYHOK AOMXKHB BLITHL MaJIbl, HO AOCTATOUHBI ANS TOTO, YTO-
Obl BBIIYCKATh HAKOILIEHHOC W30LITOYHOE AABACHWE. 3aTeM
BOLA HA BLICOKOH CKOPOCTH NPOXOIHUT HA CHCTEMY 0CO00 CKOH-
CTPYMPOBAHHbBIX JonacTeil (OHHM HEMHOTO NOXOXK HA JIONAcTh
ruapoTypoutbl [leaToHa, TOABKO MEPEBEPHYTHIEC ¥ PacHoo-
XEeHHBIC HA MAHEp BEHKa).

CHoBa Boza (akTHdeCcKH CBODOOHA OT HaBICHHUA M JAJEC
YCKOPSICTCH TIOCPEACTBOM siLeBAHON (opmbl  Oiarogaps
TOMY, 4TQ €€ PaAUYC YBSJIHYUBACTCA O HATIPARICHHIO K OCHOBE,
ITa 3aHOBO YCKOPEHHAsA BOAA 3aKPYYMBAETCH €UIC pa3, CTAHO-
BSICH OTIpENEICHHO BOJIee TUIOTHOM B MpoLiecce, ¥ HA BHICOKOR
CKOPOCTH BXOIHMT B FEpMETHHHO 3ane4yaTanHyr dapokaMepy no
nepudepru (TaHreHUMaAbHE). B npouecce co3aaercsa Konos-
HHUTEILHOEC THAPABIHYECKOE JARICHHE, KOTOPOE YCTPEMIISIETCH
N0 HaNPaRJIEH IO K HXKHEMY BCACHIBAIOUIEMY KOHLY 3aKPDYY€H-
HOI TpyObl — ellI¢ pa3 B MPOTHBOITOOXHOM HAMPaBACHIH, YTO/l
HaK/J10Ha KOTOPOTo NMPOCKTUPYETCH TAKUM 00pa3oM, YTO BhILIE-
YTIOMSAHYTOE AOMNOIHHTEABHOS NABIEHUC TAaKkKe OCTAaeIcCs Io-
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CTOSTHHbIM. TO €CTh YXKe HE MOXET ITOCTYNATh OoJblee KoJduve-
CTBO BOABL, [TOTOMY YTO JOCTUTHYTA NPEAEAbHAA BpaluaTeibHas
CKOpPOCTb.

Ecnu BHIIICYTIOMAHYTAS BpAUIATEIbHA CKOPOCTD YBEIHUH-
BacTCA MOCPEACTHOM JABHXYLHIEIO MOTOpa, TO KOJUYECTBO 33-
KDY‘[CHHOI»“[ BBCPX BOAN TakKXC yncnmnnaerca, H €CTECTBCHHO
BBI3BAHHOC HONOJTHUTCABHOC JABIECHHUC YBEJIMUHBACTCS B KBaA -
PaT B OTNIHYHME OT UCKYCCTBEHHO CO3A3I0UWIENOCA JABTCHUS B Tpa-
JHUHOHHEIX TYpOHHAaX.

Tpwioxenne K narenty Ne 146141
Buxrop llayGeprep, Bueu-Xaaepcaopd, Apctpus, 4 mapra 1940 r.

Texnonoms n 06opyoBaARME AN ATOMHOM TpancoOpMALNE

KHAXHX H 123000pa3HMX cYOCTARINIA, CIOCOOHBIX
ODPAZOPLIBATE KAUIH

Kak M3BECTHO, aTOMHas TpaHCHOPMaLINs OCYLIECTRIACTCS
TOJBKO MTOCPEACTROM Pa3pYILICHHA ATOMOB. DTO HE CNOCoOCTBY-
€T HH SKOHOMHYECKOMY, HH KOMMEPUECKOMY ntporpeccy. Takoke
M3BECTHO, YTO C MOMOLIBIO KATATHTHYCCKHX IIPOLECCOB MOXHO
BbI3BaTh AUCCOLIMALIHIO, PEKOMOUHALMIO U, CIEA0BATEILHO, (1€~
PEPOXACHUE ATOMOB. DTH MPOUECCHI IPOUCXOAAT MOOUEPELHO,
¥ HHKOL1A HE YCTaHABIMBACTCA [IONHOE PABHOBECHE MEXTY ABY-~
M$1 IPOTHBONOIOXKHOCTAMH.

IMpouecc aToMHoOM TpaHcHOPMALN B JAHHOM H300pPETEHRH
cornacosbiBactcs ¢ ITHM. CyOcTaHIiuM MepeMeialoncsi Ha BhI-
COKOM CXOPOCTH M NIOABEPFAKOTCH BO3ACHCTBUIO CHUT BCAChIBa-
HHA M JABIEHNS, B PE3YITLTATE YEr0 MPOUCXOIAT 3HAYUTEIbHBIC
H3MEHEHUA B TIOBEPXHOCTHOM HANPAXCHHU.

bosnee Toro, npu pa3paboTke JaHHONO H300OPETEHHUS TaXXKe
VYHTBIBAICH TOT (PAKT, YTO APUCYTCTBHE OMNMPEACICHHBIX Me-
TA/I0B, KdK, HAPUMED, MEXB, CEPeBPO, 3010T0, CROCOBCTBYET
PA3BHTHIO BUTANbHLIX (PYHKIIM i XHAKHX H ra30006pa3Hbix Cyo-
craHiuii. ECIIH ZuccouUMpyeMbie BEUISCTBA NOABEPTHYTD O -
roAHHaMHYECKOMY BO3BCHCTBHIO, TO MOXHO CIPOBOLMPOBATH
Pa3pbiB ATOMHBIX CBA3CH M BBHICBODOXIEHHE KOMOCCAIBHBEX
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sHeprui. Cpasy xe HX MOXHO UCIOIb30BaTh U1 CO3NAHHE HO-
BBIX CBA3CH M JATbHEHINIECTO PA3BUTHA MEPBOPOMHBIX ra3o00-
PAa3HBIX CYOCTAHUMH B XUAKME WIH AXE TBEP/bIE (POPMALMH,
3TH IHEPTHH TAKKE MOXHO H3IBNEYb ¥ HCIIOIb30BATDH ISl HHBIX
neacu. '

IMpuMep yCTpOICTBa TSl OCYIIECTRIACHHSA BCEX 3THX NPOLIEC-
COB NOKa3aH Ha puc. 30—31.

Typ6uHa COCTONT U3 BepXHeil H HHXHeH MeMOpans! (1 1 2),
ob¢ nocepeOpeHHBe WM M3 aManbraMyupoBaHHOR Menu. Ha
HUX €CTh KPYI'OBbIC XeNo0bl, ¥ IIPY HANOXECHHH JIPYT Ha Apyra
Mex Iy MembpanamMu obpasyercs BONHOODpa3Hoe IPOCTPAHCT-
BO (3), HUXHsis1 MeMOpaHa IPHCOCAMHEHA K ONTOPHBIM IUTaCTH-
HaM (4 ¥ §), KOTOpbIe H3OIMPOBaHBI APYF OT APYTa NPH MOMO-
M IUIOTHOM KayuykoBo# npocaoiku (6). Ha sepxneit MeMO-
paHE BMOHTHPOBaHB ABe (WAM OOJbLIE) KPHIUKU TaKMM
00pa3oM, UTO OHHM HAUWHAIOTCH Ha Xenobax MeMOpaHbl M KO-
HYYECKH CYXAIOTCA TIO HATIPABJICHUIO BBEPX, 00pa3ys noaodue
KOJMaKa ¢ 3aKpyYIIEHHHM KOHIIOM. Taxkylo xXe (JopMy HMEIOT
MHUHUATIOpHLIE DapokaMepH (8 ¥ 15). Bepxnsast MeMOpaHa nMe-
¢t popmy gitna. Ira dopMa noMoraer cHopMUPOBATH OCHOB-
HO# BUXPb, KOTOPBINA BpaniacTcs BOKPYr Hee. Bo3ayx 3acachi-
BAaeTCd Yepe3 iend Ha MeMOpaHax (9) ¥ AyeT Ha 1ONTaTKH, Npo-
X0Is1 BO BHYTPEHHIOK Kamepy. B ucHrpaneHyr yacts (10)
BCTaBNEHA Konbienas npoknaaka (11). lNonas ock (12) nepexo-
IUT B YaileBuAHbINA oTceK (13), BHyTpH OH pHICHBIA U UMeeT
BXOOHEIE oTBEpCcTHA (14) B MexMeMOpPaHHOC MPOCTPAaHCTBO
(3). JJormarku TypOHHBI MEPEARIOT UMITYILC BEepXHel MeMOpa-
HE, OHa HAYUMHAET BpallaTscs BOKpYrT ocH. Korma ckopocts
BpaleHWs AOCTUTACT KPHTHMYECKONO YPOBHA, BO3NYX MEXTY
IBYMS MeMOpaHaMH TOXE HauMHaeT BPALATLCH BOKPYT CBOEH
cOOCTBEHHOU OCH, YTO CO3AAET JAONONHHUTENLHBIE BUXPH BO3-
ayxa. OHM YBEAXUHMBAIOT NOEPEYHYIO HEpTrHIO. ITo Mepe Toro
KaK nepudepHiiHas cKopocTs GyIeT pacTH H3-3a Gonblitero pa-
INyca, NOTOXM CTAHYT Bece Boee cxpydeHbl BMecTe. Hepes He-
KOTOPOE BpeMsi OHH COAyT ¢ MeMOpaHH M OyayT ¢ bonbuiei
CHIION BO3AEHCTBOBATE Ha JOTIATKH TYPOMHBL, CO3IaBasi MOIN-
HbI} BpamiaTeabHbiiA MOMEHT. Tenepb TyPOHHA HCNONB3YETCs B
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Puc. 30. Penyancur, natenTt Ne 146 141

Kak HCTOYHMK SHEPrHUM A5 reHepartopa. B xauecrse matepna-
J1a i ABYX nMNactuH (1 U 2) MOXHO NMPUMEHSTh CHHTETHIE-
CKYIO PE3UHY,; €CNU NPH 3TOM MOPCKas BOJAa NMPOXOJHT yepes

BCACHIBAIOLLYIO KaMcpy (3), TO B [NPOLECCE CO30AETCH NPecHad,
NpUTroaHad 1A NHTHsS BOJA.
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Puc. 31, Breummii B penymncnna

FIpomenme Ha naTenT

i

TexHomorns mia aTOMHOW TPAHCPOPMALIMK XUIAKHX H Fa30-
obpa3HbIX KamieoOpa3ylollux CyOCTaHIHIA XapaKTepH3yeTCs
TEM, YTO ¢ MIOMOIULIO YCKOPAIOIIETOCH MTOTOKA M TIPH O HO-
BPEMEHHON TIEPEMEHE [1OBEPXHOCTHOIO HAaMpPSOKeHWA 3TH
CyOCTAaHIIMM OJUINOAMHAMHYECKH AUCCOLUMHPYIOTCA W ITPO-
AYKThl AUNCCOLMAIIMH BOCCOCINHSIOTCA, 00pa3yda OpraHu«e-
CKH¢ NPOAYKThE BBICOKOKA4YCCTBEHHOIO CHHTESA.

. M300peTeHune, KOTopoe aenaer BO3MOXHbBIM MIPOLIECC, OMH-

CAHHBIN B TIYHKTe |, NpencTaBaseT coboi MHOTOYPORHERYIO
NeHTPUGYTY ¢ KOHIEHTPHYIECKUMMU, PACIIONOKEHHBIMU PS-
aom Oapokamepamu (8), Ux cTeHKH BOMTHOOOpa3Ho#H (PopMbI
o 06euM CTOpOoHaM CBA3aHkb ¢ 3acachiBalolieii KamMepoii (3)
MPEUMYLIECTBEHHO MOCPEACTRBOM HIE/AEBbIX OTBEPCTHHA.

. B coorBeTcTBUUM ¢ TTyHKTOM 2 GapoKaMephl HMEIOT KOHUYE-

CKyl0 GopMy, CYXAlOULYIOCS B HAlPABICHUH, TPOTHBONO-
JOXHOM HAMPABRISHHIO BPALLIEHHI LEHTPHDYTH.

. B cootBeTcTBHMH C OYHKTaAMH 2u3 MaTCpHall, U3 KOTOPOI'O

Clie/IaHbl CTEHKH KaMep, — 3TO0 nnocepeOpeHHast WiH aMajibra-
MHPOBaHHAA MEIb KJIH ITO30JI04CHHBIA METALIL. '

. B COOTBETCTBHM C MYyHKTAaMH 2 H 3 Marepuai, U3 KOTOpOro

CAOeNaHbl CTCHKHY KaMEp, — 3TO CHHTCTHUECKUE CMOJIbI (IDTac~
THK) WIH TIACTUK CO BCTPOSHHBIMH (PPAarMEHT2MH NOcEpes-
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pPEHHOH WM aMalbraMMPOBAHHOM MEIX IWIH H3 MT030JI0YEH-

HOTO METANNA.

5. B COOTBETCTBHUM C MyHKTaMU 2 —35 Kamepa (3) coeaAuHsAeTeo ¢
TpyOKO# (12), KOTOpas noaacT TBEPAbIC, XUIKHUE, Fazoobpas-
Hbl¢ UHTPCAUCHTHI, lipeHMymecmcHHo JTOKATH3INDYIOIIKECH
Ha OCH BpaUICHHUA.

Conposoanre/ibhoe mucbMo Bukropa 1llaybeprepa

B nmarenTHoe 6iopo Tpethero peiixa.
IaTurMHepurrpacee, 97—101
bepnuH

1 mapta 1940 ropa

A, Bukrop laybeprep, mpoXuBaoiwHil mo aapecy r. Bu-
:H-Xagepcnopd, I'epMmaHckuinTpacce, 1, HacToAWMM JOKY-
MEHTOM NOATBEPXAAI0 MPOLICHHE HA NAaTEHT HA H300peTeHKE,
YNUCAHHOE B NPpUIAralOIUXCA JOKYMEHTAX, KOTOPHIE TOXE A0.-
KHBI Ob{Th OHOOPEHH BMECTE C AATEHTOM.

Onucanne: «TexHonmornss M oGopynoBaHHEe Ui aTOMHO#M
rparchopMaIMy KHIKHX W Ta3000pa3HbIX CyOCTAHUMIL, CIio-
OOHBIX 06Pa30BLIBAThL KAMTHY.

CyMMa 25 HeMelUKHX MapoK B COOTBETCTBHH C PACUSHKAMU
JIOPO HEMEIIEHHO OVIET OTU1a4eHa KaCCHPY MaTeHTHOTo 010po.

[MoxanyiicTa, ripoBeppTe HATHYHKE CIEAYIOLIECTO:

1) KONHH MPOLICHMS,; _

2) 1Ba HACHTHYHBIX ONUCAHMS, KAXKIOE CONEPXHT TI0 6 CTp.;

3) 4epTexu B IBOMHOM 3K3eMILTAPE (CO BIOXCHHBIM OITUCA-
ileM);

4) paclIMCcKa B [IONYYEHUU U KOHBEPT JIST OTBETHOTO IMChMA.

Bukrop llayGeprep
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«—— [1yTh, NO KoTOpOMY

NPOXOIAT HCTOWEHTBIA BOTYX

Puc. 33. PenyapcHn (3aK0HIeHRAS MOAED)
ITpuMeuyanne: paspeLIeHne Ha OMyOJIHMKOBAHAE pHC. 33
mo6e3Ho MmpeaocTaBieHo KoMaHaHpom Puyapaom ®OuepleHaoM,
BMC CIIA
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12
IMocnexnve muchMa Bukropa lilayGeprepa

A doawcer npedocmagums mem, KMo CNocoOer 3auuiame U COXPAHAMD WCUIHE,
ICIOYHUK CMOAL CRIeEOH IREPIUU, UMO DACIKENACHUE R0ED aMOMOE CINANEMm He
THOABKO HEIKOHOMUUHBM, HO i chetitHbiM. COeaams 3mo — et Moel HCI3nuy.
BukTop Hlayﬁcprcp B niceMax Anoto Koxanu, 1953 r., xypHan sImplosions,
Ne29,¢.22

DTpHIBOK H3 mHcbMa B MioHxeHCKoe 010po NaTeHToB

KypHan «lmplosion», Ne 87, Hanucano B JlaiiHne, ceHTa0pD 1955 T.

bnaroaaps TPHALATWICTHER UCCICROBATCABCKON pabote st
:-IOCOOEH TENEpb A0KAa3aTbh, YTO LEHTPODEXKHOE PCAKTHMBHOE
ICKOPEHUE MOPOXAAET Paspylualome PEaKTUBHBIE bl B Bo-
(HOI ¥ BO3MYWIHOW Cpeae OHH Pa3BUBAIOTCA Yepe3 abCoMOTHO
1EM3BECTHOE MFHOBEHHOE M3MEHeHHe NOJAPHOCTH OCHOBHLIX
yieMeHTOB. B pesynbraTe yOMBAIOTCA MONE3HBIE MUKPOOpTa-
113Mbl. B ymuparomeit Bojie MoSIBISTIOTCS MaTOreHHble 6aKTe-
MH, CO3NAIOTCH NPEANOCHUIKA IS PAKOBBIX 3a6oneBaHuil op-
AHM3MOB. T10ABISIOTCA HAPYILEHUS B IUIA3ME, KOTOPHIE B COYe-
AHUM ¢ HEAOCTATOYHBIM IIOMIONHEHUEM 3aMACA KBAIMIEHOR
YT K CMEPTH KJIETOK, KOraa Ha MeMOpaHe KJIETOK IMOABIISIOT-
Sl METAJUTOCOIEPXKALLHE TOKCUHEL. DTO NPOUCXOMUT B DEIYIb-
'ATC AKKYMYIALUWU ONpPEICACHHBIX METALTHYECKHX WOHOB.
}aech TIONXORMT OMMIOAMHAMHYECKOE HCTPeOICHHE IaTOreH-
ibIX OaKTepHit cepeOpAHBIMU HOHAMH. OHH ¥ B CAMOM JejIe Ae3-
THOULMPHPYIOT BOAY, XOTS HE MCKITIOYAIOT BO3ZMOXHOCTD [10-
STOpHOTO 3apaxeHus. Ecim Xe npu4uHBL 3a00JCBaHH HE
'CTPAaHSIIOTCA OHOJTOTHYSCKUM MyTeM, YHCIAO Mapa3uToB CTpe-
TATENLHO PACTET.
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To xe NPOKCXOINT H C XAOPUPOBAHHOH BOJOWH, TIOCKOJ bl(y
B HEW NPOTEKAIOT MPOLIECCH 3JIEKTPONUTHYECKOR OHCCOLHAA~ ;;-l?-
umn. Eie He MPUMEHSIOTCA TAKHE METONB! OUKIIEHHUS, B PE3y-3
JbTaTe KOTOPBIX BOAR NpHOGpeTana 6bI UMMYHHTET IPOTHHS
TOKCHYHBIX PPEKTOB, 4TO MOSRNSIOTCS M3-33 OOPa3OBAHAM]
onacubx Gakrepuit. B cenbekom X03gicTBe ¢ GaKTepUsIMU ﬁoi
PIOTCS NTPH TOMOILM ellle 6oN¢e snosnTLiX cripees. Ho eciiu Bo ;r_"F

YCTAaHOBKAX, TG COACPKAHUE OTPULIATENLHEIX MOHOB B HEH YBE+
auuTes 10 90%, Gnarogapsa yemy KMCNOPOA HAYHET IMYIbIH-4
poBatecs., CHU3UTCS YPOBEHbL JaBNeHMs] U Tera, Gnaronapﬁ
CrIElMPUIECKOMY YTUIOTHEHHIO ABHXXYILIETOCH BELIECTBA pox- 3
JAI0TCH KOHLEHTPHPYIOLIHE peaKTHBHbIE CWibl. UX NPOIYKTH'
YILUIOTHSIOTCA BAOMb [POIONBHOH OCH H PacipOCTPaHsIIOTCH §
IIPEVMYIHECTBEHHO B BEPTHKAILHOM HarpapieHuH, Paspubas ¥
OMPOMHYI0 CKOPOCTE, OHH 3aBOJAAT MEXaHU3M, KOTOPHIH, B CBOIQg
OY€PEb, CHOBA HAYHHAET UX TTPOU3BOAMNTD.

C 37T0# TOYKH 3peHHA CAPaBCAAMBO YTBEPXICHUE OIIHOTO }
anepHoro ¢usnka w3 CIHA. OH yTBepxaaeT, 4ro nocrynﬁas;_f;.
BCCM WHQOPMALIMA W3 KNACCUYECKNX YIeOHHKOB Mo (usmke, ka-
CAIOLLASICH IPHTSKCHUS MACC, HEKOPPEKTHA, TOCKOTLKY B IPUH-
LIUIIE HE CYIUECTBYET HUKAKUX CUJT TIPUTSEKEHUST WK TATOTEHUA
macc. [1o Mepe yaanchust oT 3eMIn CKOPOCTb CaMOOUMIIEHHS 4a-
CTHU M3NYYeHHS] CTAHOBHTCS! HACTOBKO BBICOKOM, 4TO 0Opaso- 1§
BLIBaETCH aTOMHBII BAKYYM, W NYCTOTa no3aay vux. To xe ca- §
MOE [MPOKNCXOAHT f03alM ObICTPO IBUXYIIETOCS ABTOMOOWUNA B __
OTHOLIEHUH 6/1H3KO €AYLIETO BCICA 33 HUM MOTOLIMKJIHCTA. 1

Noao6HbiE BCACHBAIOLIME CUTHE TAKOKE PA3BHBAIOTCS B €CTE-
CTBEHHO 3aBHXPAIOLLEHCA BORE, W C HUMH CBA3AHO MepeMette- 3
Hye opesTH BBEPX IO TEUEHMIO B GHICTpOABIKYLIEHcs peke. Bo
BCEX LHMKIOHAX, Tal(PyHaX H yParaHax aKTHBHbL FIOYTH HEH3Y~ |
YeHHbIE PEaKTHBHbIE CHJILI, KOTOPbiE SBAAIOTCH CNy4aiiHhIMH 1
TIOMOIIHMKAMH  Pa3pyLIMTE/IbHBIX KaTacTPOQUYECKHX CHI. §
Kaxasii mponeniep (ApX¥MEIOB BHHT) QYHKIMOHHDYET KaK |
AYHAMO, OTCIONA CTAHOBATCA NOHATHBHIMM aBHAKaTacTPODH,
KOTOPbIE TIPOUCXOAST HA OCODEHHO 3apAXEHHBIMHU WiK 0obna- 3
JAOLIUMH 0COBBIM HAMPAXEHHEM BOOHBIMH TMPOCTPAHCTBaMU
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wid Haa OoraTbiMM JIECHBIMH MacCHBaMH, NOTOMY 4TO Haj
HUMH €CTb YyBCTBHMTEIbHBIC K JABICHHIO HOHBI.

Koraa GaHKHPBI, BIOXUBUIME CBOW JEHBIH B COBPEMCHHbBIC
rHAPONEKTPOCTAHILIMY M TIPOH3BOJICTBO BO3AYXOfUTABATCALHBIX
CPCACTB € NPONEIEPaMH, HAYHHAIOT MOHMMATh MOH C/0B4, TO
(PMHAHCOBbIC YUPCKICHUA U KX [IOBCPCHHbIE IKCMEPTH N0 MTATCH-
TaM MOMEHTAILHO TEPAIOT UHTEPEC K BKAGALIBAHUIO CPELCTS B BO-
NJIOILEHHKE B XU3Hb HIEH U30OPETEHMS, H B 3TOM HET HHYEIO YIHU-
BUTENIbHOTO. A CTapblii IEHCHOHEP, M BOPOTBCA CO BCE HAYYHOM
IHACNOpOi MHE He noa cuty. Bee, 4To MHE OCTaeTCA, — XPAHUTD
MOJIMAHHE U HE PACCKA3KBATH OBUICCTBEHHOCTH O CAMBIX XKECTO-
KHX U [UIa4¢BHBLIX UCTHHAX. Y uckaTh Apyrux (PHHAHCHCTOB.

Orpoigu 13 micbMa Ne 1 [Ixo3edy bpronnanepy
Hanucauo B JlaitHoe, 25.12.1955r.

Bonbuwoe cnacudo BaM 32 NOCASIHWE ABA MUCBMA, KOTODbIC
sl ApoYen Mocie BO3BpaiieHus ¢ ¢abpuku, Tam celyac BeLyTCs
paboThl Haj BCachIBAIOUICH TYPOMHOMN, OHAa MOYTH UTO FOTOBA.

Bykier «MMAN03M5T BMECTO 3KCIUIO3UH» BBI3BAI MHTEPEC ¥
AUPEKTOpa OAHOIO KPYTNIHOTO eBpONEMCcKOro npeanpusarus. OH
NOTIPOCK MEHA TIPUHATD €0 HAYYHOTO COBETHHKA U OOBACHUTDL
MY NPUHIUIT UCTIOAL3OBAHKS €CTCCTBEHHONO NPUPOIHOro No-
TeHLiHa/a, KOTOPLIK CMTOCOOCTBYET CO3AaHMI0 KAUECCTBEHHOM Ma-
Tepuu. Bckope nocnie atoro MHe nipucnany KHUTry «Fundamental
Principles of Potentisation Researchs («OcHoBHBIE NPHHIUIIL
UCCNER0BAHUA NMOTEHUKANBHBIX Cii». — flpum. nep.). [1poyuras
€€, 5l NOHSI, YTO, HECMOTPS HA BECbMa AOPOTOCTOSALIME DKCITEPH-
MEHTH B 3TOi CIOXHO#H 0DNACTH HAYKM, HUKTO BCE XK€ He Obin
CROCODEH AOCTHUYL UCTUHBI, U JaXe HHQPOpMALUs, NPEeaocTas- |
JieHHas auTponiocoducroM J1. Konaitcko, ocHoBaHHasA Ha TeOpH-
1x Pynonbta ltedinepa, abconioTHo Gecnoe3Ha.

KpoMe MeHst HET yyeHbIX, KOTOPHIE JHOCTHINIH Obl ycriexa B
YCKOPCHUM Macc 0€3 CONPOTUBACHUSA TIpU TTANAIOUIEM TEIUIOBOM

———

!
«HUMMIo3ua BMeCTO IKCII03HH» — KHHUra 0 TeopudX LllayGeprepa, ony6iu-
KDBaHHas B 1954 roay Jleononbaom bpaHocTarrepoM.
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rpaaneHTe. Ha habpHke Typ6yH, 1€ CTPOMTCA MOA TypOHHa- «chos§
peSib», ITO MIPH3IHABAIM, YTO IPDEKTEI BCEX COBPEMEHHBIX CHCTEN
MMAPOTYPGHH, KOTOPbIE BHI3BIBAIOT NOBLILIEHYE TEMITEPATY DI 0~
TOKA, CTAHOBATCH TEM OracHee, 4eM Gosblle YBEIHYHBAECTCH ux’
npeanonaraeMas 3PpPEKTUBHOCTb WM TIPOH3BOANTENHHOCTS, Bead
JOCTHXEHAS TPAaKTHMECKMX Pe3YiIbTaroB JioOblie 1ONBITKY Bep- §
HYTb 4€IOBEYECTRO K MIPHPOLE BYAYT HAnpaCHb.

HTax, paccMOTpUM NMpoIEeCe HarpeBAHUs BOLbI: -_

yToOM Harpers JUTp (0,264 rannoH) mnM 1 xuaorpamm (2,'
dynra) soasi Ha 1 °C (1,8 °F) ot + 14 °C mo + 15 °C (+57,2 °F
+59,0 °F), Tpcﬁyerc;l 1 xwiokanopus = 3,4 NOWAAHHLIX CHIBL 'f'
Ecsim, Hanpumep, 1 M (35,3 dyra’) napa = 1 xr (2,2 dyHTa) oxmax-
patb or npubam3nTensHo +90 °C g0 +4 °C (+194 °F— 39,2 °F) §
MIOCPEACTBOM BpAILEHHUSI €rO O TUIAHETAPHOH CHCTEME KPUBBIX, 'ro.j
BLICBOGOXIaeTCs 86 KKal/B CEK, KOTOPbIE O0ECTICYHBAIOT TOTION-
HHUTENLHYIO CHUTY NOpAnKa 466,4 1. ¢./ceK, BbYUTAR He3HAYUTETb~ §
Hpl€ TIOTEPH OT CHITbI TPEHMUA. "

C nuamerpom 300 mMm (1,0 pyros) u ¢ 1000 obopoToB B Mtu-;"
Ty B MOSH BCachiBalolLel TypONHE TTPOU3BOIUTCH 1€ pcheque-?
cKan ckopocTh 50 M/cex (164 dyTa/cex), M CICAOBATENLHO, CKO- §
pOCTb BBIXOAA paBHA 50 M/cex. E

B 1 surpe (0,264 rautona) soasi/cex, Q*H/100=5,4 n.c. B}
cekyHy, rie Q — KoauyecTBo TeTUtoTH M H — Mexannueckuik
skeusaneuT Terwa. C nomoursio 10 dopeyHox = 10 n/cex (2,64
raJUuioHa/ceK) NMpOKU3BOSHTES 54 MOUIAAUHEIC CUIIBI B CEKYHAY, 1
ecad 311 10 nuTpoB (2,64 rannoHa) BoAbl MPOCTO OXIAXKIAOTCH '-;
Ha 1 °C/B cexyuny (1,8 °F/B cexyHRy), ans uero rpebyerca npH-
OnuanTenpHo 9,25 nolaguHbIX CHJ, YTOGL 00SCICYHBATL Tpe- §
GyeMbiit nMIyaesc. B 2ol BeacoiBaouieil TypOuHe n1060e Hy K-
HOE KOJMYECTBO BOMbI MOXHO OXTafHTh 33 JONH CEKYHIb 1O §
meHbied mepe Ha 10 °C (18 °F), cxaxem ¢ +15°C (39 °F) 1o
+4 °C (+39,2 °F).

DTUM ¢ocoBOM TIaAeHHE TeMNepaTyPhl TIPONIBOAUTCA NIPH 1
CONEHCTBHH TEX XKE BEMUYHMH, KOTOPbIE 3a1eHCTBOBAHMI TIPH 110- 4
BBILICHHH TEMIICPATYPHI B OOEITHOM TBIECOCE, KOTOPLIN pabo- '
TaeT 61aroIapa ApXHMEIOBLIM IPOTIE/LIEPaM. 1

Hcnonbsya MammHy paauyca 50 cm (20 1103iMOB) ¥ OKpyX-
HOCTB JAXHON pubnusuTeasHo 315 oM (126 aoiiMoB) 414 Bbl- 4
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yucieHusd, npu 1000 060poToR B MUHYTY MPOK3BOAMTCS 3hex-
THBHAs CHJIa, SKBHBANICHTHAA TOH, YTO TpeByercst Misi ABHXKE-
HUSL COBPEMEHHOMY 3KCrIpecc-moesly. UToGH pa3BHTh €ro
ckOpocThb 10 80 xm/yac (50 MuAL B wac), JUig Yero CeroaHs Tpe-
Gyercst npubnau3uTenbHO 6000 NToWAaTMHBIX CHIT, MOE# MallWHe
HYXHO TONBKO 3 TOIIAWHLIX CHIbI B CEKYHITY B KAUECTBE HMITY-
nbca. B paboralolieii Ha BoIe WM BO3LYXE BCACHLIBAIOLLEH TYp-
OHHE HE CYLIECTBYET HUKAKOTO COMPOTHRICHHS BO3/IyXa {3BY-
KOBO# Gapbep), HU TEILIOBOTO Baphepa, IOTOMY YTO HAXOIS1M -
ecsl BIIEPEAW MACChl BO3MYXa BCACHIBAIOTCH C MOJIHMEHOCHOM
CKOPOCTBIO ¥ IIpeofpa3oBbIBaIOTCA B BOAY. 3deKTUBHAA pabo-
T4 YBEJIUYHUBACTCA ACTPOHOMMMECKH,, ECITH, HATIPHMED, TPHOIH-
surensto 30 000 nurpos (1059,44 pyHTA) BO3OYXa 33TArMBAIOT-
¢sI BHYTDD 34 CEKYHEBI U TPaHCHOPMHDYIOTCS MPUOIM3HTEBHO
B 30 nurpoB (7,92 raanoroB) Bodbl. 1A 3Toro Heobxonnma
MOULIHOCTb TPH JOLIANHHbEX CHIIBI.

Uccnenys tabnuiinl, oTobpaxaloliiue CoOKpallcHie obbeMa,
KOTOPBHIA MPOMCXOIUT K3-3a Npeodpa3oBaHUs BO3IyXad B BOALY,
MOXHO NOAYYHTE NMPEACTABIEHHE OTHOCHTEABHO BEJIMUMHH OT-
PHUATENTBHOTO JaBICHUSA, KOTOPOE PA3BUBAECTCA, KOrAa npubnu-
suteabao 30 000 autpos (30 M° —1059,44 dyt’) BO3AYXA NIPE0b-
PA30BBIBAIOTCA B OAHOPOAHYIO MACCY BOIH B IPEACIIaX HECKO/1b-
KHX CCKYHUI. Ecnu CHEAATh OﬁpaTHOG BBIYHMCIEHHUE, TO MOXHO
Y3HATh, KaKas CHIIa HeoOxomuMa, yTodel mpeobpazosark 30 M-
poB (7,92 rannoHa) BOAK B raz0o0pa3Hoe COCTOAHHE 34 CEKYH-
Jipl. B 5TOM OTHOILLIEHUN, €CJIM TIPHHUMATDL BO BHUMaH e AOTO-
HUTENBHOE CONMPOTUBACHUE BO3AYXa, C KOTOPHIM CTAJIKHBACTCH
noe3y Ha ckopoctH 80 xM/gac (50 Muab B 9ac), To ¢cpa3zy cTaHerT
ACRHO, KaK MyIo Mel 0OOMaHBIBaeM cebs M OecImoyie3HO TpaTiM
GecuHceHHBIE KMIOKAJIODUH, YTOOBI MMPOM3BECTH HEOOXOIHN-
MO€ IApOBOE JaBJIeHHME, IOBIDKYILEE Tioe3l. B omnchiBaeMoi
MHOI cUCTeMe TIOTpeOOBaTOCh OB TONBKO 3—6 NOIIaIKHBIX
CHJI, yTOOBI MpeoBpa30oBaTh BO3MYX B BOMY.

beina ogobpeHa TonbKO TpeTsh W3 27 MOMX NaTeHToB. dpyrue
CTPaHbl OLEHUBAKOT UX B TEUCHHE MPUONUUTEILHO YETHIPEX JIET,
HO OHM TOMXHBI OYIYT CIaTbCA, KaK TOALKO A IIPOAEMOHCTPHPYIO
YIYYIICHHYIO MOAENbL BCACHIBAOMIEH TYPOUHBI, MOCKOJABKY
BCJEACTBHE MX TEXHOAKAISMMYECKOro obpa3oBaHMsI OHM TIOKA
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NIPOCTO He MOTYT NOHATH pawiuuus. To xe oTHOCHTCA W K BaM, §
BEAb BBl YCEPAHO YIMAHCH B 1tKone. [ToTOMY BBI AO/IKHB GbIThY
TEPHEJTUBEL, TIOKA HE YBHIHTE, KaK CyGCTaHLMH OGO MPUPOIHL|
MOTYT GBITh YCKOPEHBI €CTECTBEHHBIM 00pa3oM, G1aroaaps yemyy
COTPOTHBACHUE [TPe0Opa3yeTCa B AOMONMHUTENBHYO CHITY. 1l

Bb110 6b1 OTIPOMETYMBO HATH POTUB HAYKH CEHYAC, HO CKO-3
PO MOXHO 6yIET ONPOBEPTHYTH CTAPhIE TEOPUH H PEAOCTABUTE
JIOKA3aTeAbCTBA OOPAaTHLIX Teopuid. S MpOIy BAC HEMHOTO no—-"
TEPIETh, TOKA 5 HE CMOTY HAKOHELl TIOCTABUTh BCACHIBAIO
TYPOUHY Ha JIEKUMOHHBIA CTOM M TIPOYECTDb ellle HECKOIBKO 3a-:
HHUMATEIBbHBIX JIEKIMI GHOTEXHOMOTAM. .

B HacrogIIMit MOMEHT 8 HE PACIIONarald BpeMeHEM I 60—
nee noaApoOHBIX 06BACHEHWH, MOTOMY YTO paboTa Hax Typﬁnﬂoig
TpedyeT MOETO MOCTOTHHONO BHUMAHHWA H NPHCYTCTBHA. OUueHbj
CKOPO HACTYNHT 3aBETHLIH MOMEHT, KOrga COOpaHHAas U [IPpUBe- 3
ACHHAA B ABWKCHHUE TypOuHA 63 MUILIHUX CAOB yOeauT paﬁo—}
THUKOB (pabpHKH B TOM, UTO AO TOIO OHHU 3aHHUMANUCH (:(.\)?,,[[arm—‘i
€M TIYIIBIX, HEHY)XHBIX MaUIMH, TIPOH3BOIATIHAX nosumcnuc}
TEMNEPaTypbl BMECTO NOHWXEHUS!, CoOCTBEHHO, B 9TOM H ecn.f;
KOPEHB BCEX HALIMX Oel. £

[Mpoury Bac, NGAMUTE MEHS H TIPOCTHUTE, HO 5 He Mory Gomb- 3
L€ PONO/IXATH UIBACHSATH TEOPHIO. S Xes1alo BaM cuacTiHBoOM 4
XW3HH, KOTOpasi MPHHECET TONOBOKPYXUTENBHBIA MepeBOPOT
OKpyXaloniei aeHicTBUTEIbHOCTH. OH HEOOXOMHUM HaM, T. K. BCE §
HE MOXET HATH N0 TOMY X¢& IMYTH, 4YTO M ceroaHsa. OmyieHne
61130CTH 3TOTO NIEPEBOPOTA 1 UCMBITAI HEAABHO, KOTIa JAPEK-
TOp GabpyKH, BHUKHYB B CYTh PaGOThl MOEH TYPOMHBI, OKOHYA- §
TENLHO CHANCA, OCO3HAB PA3HUIY MEXAY TONL3ON 1100XHTEb- '}
HBIX i} OTPHUATEIbHBIX TEMAEPATYPHBIX HHIPEAHEHTOB.

OrpuiBku u3 mHchMa Ne 2 /Ixko3edy bpionmanepy
Hamucano B JlaiiHue, 15.6.19536 .

Cnacubo Bam 3a 6aaroxenarenbHoe NUCbMo. Ot MEHS I0JIro "
He OBUIO BECTEH MOTOMY, YTO sl OLIT YXACHO 3aHAT COOPKOH
VIYYIIEHHOTO JOMALIHETO TEILVIOreHepaTopa (CM. puc. 34).
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Puc. 34. Jomamnwii Tennorenepatop Buxropa IllayGeprepa

IMocne 3KCIEPUMEHTOB C NMEPBHIMYA ABYMsI MOIENIMH BO3-
HUKIY YAUBUTETbHBIC BO3MOXHOCTH IS €10 YIIPOLUEHHA U YCO-
BEPIICHCTBOBAHUSA, B GmirKaiilueM OyaylleM A pacCKaxy BaM O
Hux Oosee roapoOHO. A Hanuuy K3 MNepMaHKMuU, TaM MOs padoTa
NPOXOAUT KyAa ObICTpee, TIOTOMY YTO Y HHX BCE 3AMETHEE BLIPU-
COBBLIBAeTCA NMEPCNEKTHBA HEAOCTAMM BOABI, M BIACTAM NPUXO-
JUTCS IPUHUMATD PALUKAILHEIC MePBI. HeCOMHEHHO, HEMHOrO
MOXHO cienars 0€3 NpUHYXICHHA.

TenoreHepaToput Oyaylero 6yayr HCTIOAB3OBATL NMAACHHE
TEMTICPaTyphl BMECTO HAarpeBaHHUs. [Toka B HAydHBIX Kpyrax HH-
KTO HE 3HaeT 00 OTPOMHOM pa3HHLE MEXIY PETCHEPHPYIOLIUMH
(ocBexaioIIHMK, OXAAKAAIOMUMHM) H HOBLILIAOILINMUCA U YOu-
BAIOUIUMM TEMIICPATYPHBIMEA IPAAHEHTAMH.

C MoMOUIBIO TIOCAEAHNX aKTHBUPYIOTCA Pa3pyllialoWMeE pe-
AKTHBHHE CHNH, MOSBIAIONIHECS M3 NMPUMECCH, CoacpXalux
Ounonspyele MUKpo3eMeHTH. MX NeiiCTBHE HANIPABAECHO HA
paspyuienne Boasl. Ho npu pereHepupyIOLIMX TEMIIEPAaTYPHBIX
TPaJIMEHTaX pPa3BUBAIOTCH U HAOGUPAIOT CHIY KOHLIEHTPHPYIO-
i¥e, poxgaonmpe BOAY IHEPIrUH.
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MoxHO NOHHMMATE 3TO CAEIYIOLIMM OOpPA3OM: MEXaHHYe-
CKUIl 3KBUBANICHT exvHMNB! Terwia (1 xmiokanopus) paseH 427 3
KWIOrpaMMomeTpam paborsl . Ecnu 3a oaHy cexyHay oaxa ku- 3
NOKAIOPHSA TPAaHCHOPMUPYETCS B MEXaHHUECKYIO SHEPTHIO TIDH
NOMOIIH MANAILIETD TEMITEPATYPHOTO I'PalUEeHTa, KaK 00bYHO
MPOUCXONNUT, HAMPUMEP, B MUUICBAPUTE/TLHOM TPAKTE, TO HA Ka~ _
gopuio (1 °C unm 1,8 °F ) — cnax reMnepaTypsl — CTAHOBATCH
JOCTYITHBIMH LISl NPUMEHEHMS 5,7 AOIIAMHBIX CHIT.

[Mpu NoBLILIEHHH TEMMEPATYPHl BOSHHKAIOT aTOMHBIE Pe- 3
[PECCHBHBIE CHIBI, PAa3PYLIAIOILME CTPYKTYPY, M3 TEX XE UCTOY-
HHKOB JMHATCHHBIX KOHLEHTPATOB. [1Be KapanHanbHbie omnt- §
KM COBCPLIHNA CCrOMHALUIHAR HAYKa:

1} oHa HayyHIaCk CO3HABATh CWIHI, pa3pyuialoiine aTOMbI
MPH NOMOIIK 0OPATHONO TEMIISPATYPHOIO IPaiUCHTAE;

2) OHa TPOM3ROMIUT PEAKTUBHBIE CIIBL, KOTOPHIE CTAHOBSTCH §
TEM OTlacCHee, 4eM BObile CKOpPOCTh BpalCHUA B npou:monﬁ-_;;
WX UX MAOIMHAX.

HaoGopoT, yeM 60bI11e CKOpOCTb BPalIEHUST B UMIUIO3HOH- ";
HOM MailVHE, TeM GOJbINE JONONHATEABHBIX CHII M YCKOPSIO-
LIMX pa3BATHE IHEPIHA NpUBOAATCS B neicTeHe. Bee neso B oa- 3
HOM yIyUICHHOM (aKTope — B BUMOMAPHOCTH — B PAIHOCTH
MOTEHLMAOB, Garoaapsi KOTOPbIM BbICBODOXAAIOTCA IE€PBO- §
POJHbBIC IPHIUHHBIC CTUMYJIBI WM JIBUXCHMS.

K10 651 XOpPOUICHEKO HU BIYMANCSA B TO, YTO CETOAHS CKUIra- |
eTcs JIEC, YIOMb, He(MTh, TUIPOTYPOUABI KCIIONB3YIOT pa3pylin- J
TENbHBIH TEMIIEPATYPHBIH TPaAUEHT, 0013aTe/TbHO NOHMET, YTO
PE3YJBTAT BCEr0 3TOr0 — IICNh SBONIOLKH PAKOBHIX 3a00M€Ba- i
Huil. MUKpPOAIEMEHTHI MPH UCTHHHBHIX NPHPOIHBIX YCAOBUAX }
QYHKUHOHUPYIOT KaK YCTPAHSIOUUE JIHXOPAJAKY JeKapcTsa,
eC/I¥ OHHM PEreHeprPOBaHbl ITPH IIOMOILIN NATAONIETO TETUIOBO- 1
ro rpaguenTa. OIHAKO €CM B KaKOH-1uG0 dopMe NBUXEHUS -}
MPEBATUPYIOT PA3PYLUMTE/bHbIE TEMICPATYPHLIE TPAAWEHTH
oyaromapsl MPeROCXOACTBY USHTPOOEXKHO BAMAIOLIMX CWI, TO .
BBHIILIEYHOMAHYTBIE MUKPOZJIEMEHTH! IeHCTBYIOT Kak saan. Kak !

' KumorpamMMoMeTp (KrM) (EIMRUIA SHEPIUH U paGoTbi) | kB4 = 367 700 krav.
Kunopatr-uac (xpu) (3nekTpuyecTBo) 1 kkan = 427 krM. Kunokanopns (Kkai)
(rerwio) 1 kpu = 860 kkan.

2o r71aBy «lo KagapepuH B (hOPMC HITYICHHA».
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TOABKO 3TO OYAET OKOHYATE/IBHO JOKA3aHO, BCE, HA YeM OCHOBA-
HBI COBPEMEHHIE TEXHONOTHH, PYXHET, TaK KaK 3T0 MO CYTH 5B-
agercd TIPUWYHHOM OONIE3HEH B PacTHTEIIBHOM H XHMBOTHOM
MHDE-

Bbl MOXeTe cebe NMpeAcTABHTh, KAKYI0 PEAKLHIO BEI3BAIH
MOM paccyXxieHus B I'epMaHuM Ha pOIMHE JIYYILIHX COBPEMEH-
HBIX TEXHONOTUA. JIydinue cneuuanucTe, MTPEACTABUTEH BCEX
OCHOBHbIX OTpac/ici MPOMBHIUTCHHOCTH ObUIH BBIHYXZICHBI O¢-
30rOBOPOYHO [IPU3HATh TPArHUCCKYI0 OLIMOKY M OCO3HATE, YTO
6ONBUIMHCTBO COBPEMEHHBIX TEXHOMOTHH TONXKHBL OBTE 3a1pe-
meHbl 3aKOHOM, MHAYEe MUCLENeHUE HEBO3MOXHO. MHaue no-
CHETHAA YMCTAsA BoJa OYIET TaKxKe UCMOpYeHa BIHSHHEM Aere-
HepaTHBHBIX PEAKTUBHLIX CHIT, 4 AaNbHEHILIHE MOCHEACTRHS He-
BO3MOXHO Ce0€ M TIPCIACTABMUTE.

Henasuo «Daily Sketchs cooOmmn 0 ToM, 9T0 nepBast aHT-
JUMCKAg arOMHasi CTAHLIMS 3aKPBIBACTCH M3-3a HaBUCAIOWIEH
yTPO3bl HEXBAaTKM IMUTLEBOH BoAKI. TTogobHbIE COOOIIERNS NPH-
XOIST U3 AMEPUKH, TI€ 3aCyXa Y IIbLUIbHbIC OYpH IPEBpPATHIN
TBICHYH (PCPM B HETOIHBIE ITYCTbIPH.

BriepBbie B MHPE OCO3HAMH, YTO NPAKTHYCCKOE NPHMEHECHHE
ATOMHBIX SHEPrUui DHHIITEHHA A9 MUPHBIX LieAci Jaxe bonee
OIACHO, YEM HEOIPAHHYEHHOE NIOTPEOICHUE BOOK IS HYX ], CE-
roaHsNHe npoMbieHHOCTH. M ceiiac wieHsl Colo3a 3a
[IpaBa YeJIOREKA COOUPAIOTCS 3alUIIATE MO PEBOMIOTTMOHHBIC
OTKPBITUA M IPOABHIATh MACIO O I'CHEPALHH BO3POXJIAIOLIMX
TEMIICPAaTYPHbLIX rpagHeHToB. [TOMOLL BOCCTAHOBIEHHUIO pe-
CYPCOB MOXET OKAa3aTh NPOMU3BOACTBO PEreHEPHPOBAHHOM YTo-
JIbHOH KHCIOTHl — FOPHOW POAHHKOBOH BOALI.

B HMILIO3HOHHbIX MALIIMHAX TIPOHCXOANT PAIBUTHE BO3DOX-
JAIOLLEKX aTOMHBIX 9HEPIHHA U3 HE3HAYNTEIbHBIX KOHUEHTpALU i
AuHareHoB, B 3ToM npouecce 0OXMBACHHLIC IWHATCHB 4-10 U
3-TO U3MEPEHHMIt He MOTYT GOJIBLUIE OCTAaBATLCH HEAKTHBHBIMH, H
AOTOMY CJIEVET IPUMCHATH MOITHBIC TWHAMO IS TIPOMU3BOACT-
B3 2MCKTPHYECKHX CONPOTHMBJICHHUM, DTO Ayduinii cnocod ms
TOTO, YTOOBl HE TIO3BOJIMTH MMILTO3MOHHOI MAIIMHE BBIATH
U3-TIOJ KOHTPOJIA M DPEryAHpOBaTH ATOMHBIE JICBUTATHBHBIC
BIIMAHHS!, KOTOPBIC 00CCIICYUBAIOT NNOCTYIUICHNE 3HEPTHH, OT-
BETCTBEHHbIX 34 POCT.
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OrpoiBkn M3 nucbMa Ne 3 JIxko3edy bpionnaaepy
Hanucano B Jasuane, 20.10.1956 1.

Cracubo BaM 3a MHCEMO OT 18-ro yMcia, a TaKXe 32 BUHO,
KOTOPOE BBl IIPUCTIAMH MHE HA MOM 71-1 JeHb poxXneHHsi. A He
MOT [TOGIaroAapUTh BAC PaHbIIE, IPOCTO MOTEPSL AIpec.

Celiuac MPOUCXOIUT TO, YTO A NpeAcKasniBaa 30 neT Ha3ax.
Ecnu yenoneuecTBO He MPO3PEET B CBOM NOCIENHHMI yac, To 6y-
IYIHAM TIOKOJMEHUAM NTPUACTCA PHITh 3¢MJIO U NEPEoNaYuBaTh
TOPBI B ITOKCKAX BOJBI, TAK X€, KaK cedyac MUIyT 3010TO. TO XKe
OTHOCMTCA KO BCEM UCUEpTIaeMBIM pecypceaM 3Hepruit. Ilocne
LIeCTWICTHEM GUTBR! 3a MATEHT 1 HAKOHEH-TO OJEPXan modexy.
HoMumMoO TOrO, S NMOCTPOWT YETBEPTYIO MOJACIb BCACHBAIOILEH
TYpPOHHEI (CM. pHC. 34) M IIOJHOCTBIO pa3patoTan KOHCTPYKLHIO
a3poTypOHHEI (CM. puC. 35), TaK 4TO et He TpebyeTcss HUKAKUX
AOTIOTHEHHH.

B ob111eM, ITOCTE COPOKA NET HCCIEI0BAHU S MOTY C YBEpEH-
HOCTBHIO CKa3aTh, YTO COBPEMEHHBIC JOTMBI BCKOPE YANYT JaJib-
e Mouces,

Bricokas IpoH3BOANTEIBHOCTh H300pETEeHHEIX MHON Mexa-
HU3MOB OOBACHAETCS TEM, YTO COASPXALIMECH B BOTHOM ¥ BO3-
OYUIHOM Cpeae KalopUUeCKHe ¢CyOCTAHUMH — TaK Ha3hIBACMBIC
XPOMOCOMBI' — TPaHCPOPMHPYIOTCA B MEXAHHYECKYIO CIUTY, 4 B
COBPEMEHHBIX MAUIMHAX — B PEAKTUBHOE CONIPOTHBRACHHE ABH-
xeuuto. [Tonyuaercst, 4T0 HALUKUM AECTAM MPUAETCA PACTUIAYNBEA-
TBCA 3@ OIIMOKH ¥X NPEeaKOB, KOTOPRIC CO3MaMH HAYKy C ITOMO-
IIbI0 HE3A0POBOM NTOTMKH. BHHOBHMKH HE CMOTYT OCO3HATh
CBOI0 OLIUOKY NPOCTO NOTOMY, YTO NMOCASACTBHA NPOABIAIOTCS

: TIOCKOMBKY «KAA0PHIECKHE IMEMEHTR» CONSPXKAT CyOCTAHIIMY, Yhe BiaM-
MOReHCTBHE MPOAYUUPYET TEILIO, TO eCTE YIVIEPOX (IUIOZOTBOPHBIR) H KHCIOPOX
(omrogoTBOpSIONINIL), UM GOMbUIE BCEro MOAXOAAT XAPAKTEPHCTHKH TOMONO-
THIHBIX XPOMOCOM. BOT KaK 3BYYHT HX onpencneHme;: « UX CTPYKTYpa Moxoxa Ha
CTPYKTYDY XpoMOCOM. B ANNIOHAHERX AIpaxX NOMOIOTHYHBIE XPOMOCOMBI XOpO-
IO BHIHBI Ha CTaIMM Meio3a. OnHa xpoMocoMa U3 NTAPH TEPHHALIEKHT OTLY,
Apyrax Marepy. OHM HMEIOT QIHHAKOBYIO T€HHYIO CTPYKTYDY, HO IPHPO/JA TeHOB
MOXET OTIHYaTacAs, («MeRk03 — THN KICTOMHOTO JENCHHS, TPK KOTOPOM 06pa-
3YIOTCA YEThipe HOBHIX PEMPOIYKTHBHHIX KJIeTKH (TAMETH ), ¥ KaXIoH U3 KoTO-
poit rarouauuit Habop xpomocoms, — Concise Science Dictionary, Oxford
University Press, 1984, — Ipum. ped.
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BOIOYX, KOTOpME BURCWEAETCH
nO RATIPSRACEHI0 K DXPYXA-

. WIDEMY BORTYXY, GoraToMY
cylcrarmann

Puc. 35. Tipennaraemeiii 3CKH3 119 23pOTYPOHAR

KOCBEHHO, UEpEe3 BTOPYIO WM TPETHIO CBA3L B OMONOTHYECKOK
[ETTH.

MHe He yaaeTcs CAenaTh TEXHOJOTHIO UMIUTIO3HOHHEIX Ma-
WHUH obIenocTyNHOR. MHOr#e BEpsIT, 9TO S ZOCTATOYHO 3HAID,
HO He MOL'Y IDHMEHHUTE Ha NPAKTHKE CBOM 3HaHHUA. HO TyT oHM
omnbarTcea. TIpHYMHA MOSTO BO3AEPXAaHHUA MOpa3ic CIoXHee,
yeM OHM MoryT cebe npeacrasuTh. S yBepeH, IOOH, CTOSILHE Y
RIACTH, HE HACTOMBKO TIYIIBl, YTOOHM HE ITOHNTH, KAK JOJDKHEI
JHTh YCKOPEHBI BelilecTBa, YTOOR M30eXKaTh 0Opa3oBaHUS Teil-
14, JABINCHW M CHIT COMPOTHBAECHH, — 3TO BCE QUEBMAHLIE H
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HEU3DEXKHDBIE Pe3YJIbTATH SKCHAHCHY (paciunpeHna) Heecrecr—ﬁ
BEHHO 00pAaTHO ABUXYLIHXCH MAcC. ;

Y nosroMy HENOHATHA MHE TEHACHUHS — YIWTb MOJOARIX
ionei BceM oInGKaM IPONLTONO, MHE TPYAHO HAMTH TIPHYKHY, |
110 KOTOpOii X BBOAAT B 3abTyXAcHME. !

Ecav Bce-TaK¥ yaacTcs CAENATH eCTECTBEHHYIO CUCTEMY .
ABWXKEHHUA MACC U3BECTHOH BCEM, — BO3MOXHO, TI0Ka 3TO NPeX-~
AeBPEMEHHO, — NEPBLIMU O Heil JOKHBI y3HATh T€, KOMY HET
Aena 1o couuanbHbix yenosuit. Mx aubo 3acmetor, anbo noau,
Y3HAB B HUX BHHOBHMKOB BCEX CBOMX D¢, HAKAXYT uX. B 31oM
cllyyae RyXHO DyneT MpPHHATH BCE Mepsl NMPEJOCTOPOKHOCTH,
4yTOOBlI BMECTE CO CTAPLIMH OOTMaMH HE HCYEIIH Oe3 cliela v
MOH OTKPBITHS. _-

HyXHo TONBKO OOBACHHTD EAMHCTBEHHYIO BElllb BCEM XEPT-
BaM CaMOOOMaH2 wiH BceoDuIero ofbMaHa — pasHHULYY MEXIY
TEMTIEPATYPAMH, POXAAKIUMUMHK Pa3pyLIAOIMEe SHEPIUU, H
TEMITEpaTYpPaMH, POXIAIOIMMHU JIEBUTATUBHBIE AaTOMHBIC CHITHI.
3710, B CYUIHOCTH, PE3YAbTAT JCHCTBUSA NPOTHBOMOAADHOCTEH,
KOTOPHIE PEFYIMPYIOT Pa3HOCTh MOTEHUMAIOB M BRI3BIBAIOT CTaj
WM [TOTHATHE TEMTIEPATYDbI.

Yenex win nposan 1106b1X CTPEMIEHUH 3aBUCHT OT BO3MOX-
HOCTH PEry1XpOBaTH TEMIEPATYPHBIN WIH TEMNOBOH FPAAMEHT.
Beap ¢ nmoMoLlbio Nanalomiero TEIOBOrQ rpaaucHTa 1 Kkan
TPaHCHOPMUPYETCA 32 OJHY CEKYHAY B MEXaHHYECKYIO CWTY,
PaBHYIO 5,7 NOWAAMHBIX CHJI, MONYHCHHBIX H3 3anaca TaK Ha3bl-
BAaCMBIX «XPOMOCOM», COACPXALINXCA B BEILECTBE.

OrpoiBku 13 oucbMa Ne 4 /1xko3edy bpionnagepy

Hanmncano B Jlalinue, 10.8.1957 .

IToxanyiicTa, CKaXuTe TeM, KTO U3BOJANT BaC, CIENYIOLIEE: B
1934 rogy s 66Ut NOABEPIHYT TIHATENLHEHLIEH MPOBEPKE NOCHE
TOTO, KaK CKaszai I'uTiepy, KOTOpBI BBI3BA MCHS TENCIPaM-
MO#, 4TO COBpeMEHHAsA TEXHOJIOTHS, OCHOBAHHAA HA BBICOKOH
TEMMEPATYPE U JaBICHHH, — ITO CAMbIi TPAHAUO3HBII CAMO0OH-
MaH BCEX BPEMEH H 4To ['epMaHHK KOHEN, eCNy 3eMast, Boda U
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BO3IYX BCE TaK Xe OYAYT MepeMellaThC B MAILMHAX TEXHOAKA-
NEMUYECKH, TO €CTh IPEHMYLIECTBEHHO LEHTPOOEXKHO. B 3TOM
cO MHOJ KATETOPHUYECKH He Coptacuacs TaliHbIi COBET BO I'/IaBe
¢ Maxcom [Li1aHKoM M ApYTUMU CBeTUNIAMH HAyKH U3 MHCTUTY-
1a Kal3epa Buabrenaoma. UM 5 3asBia chenyiotice.

B COCTABHLIX CTPYKTYPAX 3¢MJIN, BOABI M BO3AYXA €CTb TPWLIN-
OHbl YMCHBIIEHHBIX CYOCTAHLIMH — MMHHATIOPHEHIIMAE TUIaHETAP-
HpIc cHcTeMbl. Hayka Ha3bIBaeT MX aTOMAMM U MUKPOXICMEHTAMMH,
JAOKTOPa — XPOMOCOMaMHM, a sl Ha3LIBAIO UX YP-KIETKaMu. Ecim ux
TPAHCIIOPTHAs! CPEla NEPEMELIAeTCsl HEHTPOOEXKHO, TO JARNEHHE
YBE/IMYHBACTCS. HA KBAJApaT CKOPOCTHU, C KOTOPOM IOBBLINIACTCA
TEMOEPATYPa, APYIMMH CI0BAMY, Ha KBAAPAT YBCAMYCHUS TPEHHA.

Ita dopmMa Tera — .caMas HU3KOKAYECCTBCHHAsT M3 BCEX
(¢opM TaK HA3BIBACMOH BIACKTPOIHEPTHH, KOTOPAsA MOXET, Ha-
IPUMEDP, PACHIETUTATh BOXMy. ECIH NPOAYKTHI JHCCONHALNH,
KHCJIOPOA U BONOPOX, COCAUHSIIOTCS TIOBTOPHO, TO MPOMCXOAUT
B3pbIB 3TOT0 OKCHUBOIOPOLHOTO ra34, Y10 3aKaHYMBAETCA BO300-
HOB/CHHBIM YRCIIMYeHUEM TeMnepaTyphbl. [1o 3roii camoit npu-
YUHE MPOrpeCCUBHO UHTCRCUGNUUPYIOUIHECS [POLECCHL AICK-
TPOIU33d MPOU3BOAATCHA TOYHO TAKHM XE [IYTEM — [AXKE €CIU
OHH €A 3aMETHBI, — KaK ITO [IPOUCXOAHT, KOIRa IEKTPHUC-
CKU¥ TOK NPOXOAUT Uepes Boay. Bona — eIMHCTBEHHAS TPaHC-
NIOPTHasA cpeja BRILICYTIOMSAHYTHIX YP-KJIETOK, B KOTOPO# no-
CTOSAHHO IPOUCXOIAT FPOLECCH PACIICIUIEHMS W pa3pyLIeHHA.

CHaya1a M3-3a MOBBILIEHU AABNCHNA TPECKPAILAESTCS BIIbl-
XaHUEe, MPMTArMBaHHUE M BCachiBaHHe T Py3HOro KUCIopoaa.
Ob6napaonige ORITOASIPHBLIM 3apsAaOoM YpP-KJICTKH 3abiXalOTCH,
[IPOUCXONUT NCPEIIOTIOCOBKA — TaK HasbIBacMblld 3¢ dekT Jlec-
Hapaa' — Ha ypOBHE OCHOBHBIX MEMEHTOB. DTO HEU3OEKHO

! ¢ ekt Henapaa — BOT HECKOABKO TOACHEHMH X 3TOMY. «Pumnn
Inyapn Avros Jlenapn (1862—1947) — ypoxenell Berrpuu, HeMeuXsii UKk,
yaoctousumics 8 1905 rogy Hobencackoit npemus B 061acTH GH3UKH 3a He-
CAEN0OBAHHA KOCMUYECKUX RYYEH, KOTOPHIC IOKAANIH, HTO ATOM — NPEUMYLLE-
CTBEHHO MycTas cTpyKTypa. OH Takxke NEPBuM H3YYHA HOTOINEKTPUICCKHH
>pdexT, aoxasuBaoURH, 9To 6GAarolapd cMy TeHEDHDYIOTCS KaToIHHe
Myuns, — Phaidon Concise Encyclopedia of Science and Technology. Criupans
JNcnapna: «HenHayxTusHas craGo3akpydeHHAA CIIMPANDb M3 BHCMYTOBOIO APO-
BOJI3, YCTAHOBACHHONO MEXIY NIACTHHAMMK CIOAbI, XOTOPBIA KCIIONb3YETCH,
YTOOBI U3MEPHTE MAPHMTHBIE 1014, DTO 32BHCHT OT CYLIECTBEHHOIO YRENHYe-
HHA B COMPOTHURNECHKHN BUCMYTA MOA BIMAHHEM OPTOTOHATBHONO MaTHHTHOTO
Mona. MsmecrHeHNe CONPOTHRITEHMS, ODYCHOBICHHOS MATHUTHLIM TTONIEM, H3ME-
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BEAET K Pa3pLIBY KIETOK (MUKPOB3PBIBAM) H TOTAJIbHOM AE3UH-
TErpaliMy yp-UCTOYHHKA PETIPORYKTUBHBIX, PEreHEPATHBHBIX
H MPeYMHOXAIOIINX XU3HCHHBIX Ciwl. B pesynpTate pasnara-
I0TCS TPHLIMOHBI KNETOK U LEJBIE PEKH U MOPSA CTAHOBATCS 33-
TPA3HCHHBIMH M3-32 PACIIPOCTPAHEHMA XHU3HEHHBX MATOICH-
HbIX OPM, KaXIas Y3 KOTOPbIX OMPEAEICHA U aKKYPaTHO 3a- -
HECEeHA B CHUCOK MHOTQUHCICHHBIMU HCCNEROBATEIAMH.

Bce rmapoTypOMHBI, CeNBCKOXO3SAACTBEHHBIE OPYAHA, CO-
BpeMeHHbIS MAIMHbI, CASTAHHBIE U3 NAPAMATHETHYCCKUX Ma-
TEPHAJIOB, B NEPBYIO oUepeab ABISIOTCA MallHHaMH, KOTOphie
VHUYTOXAIOT 4TOMbI. _

Ecnu O cpesa ¥ yp-KIeTKH, ConepXaliluecs B HEH, ABUra-
JUCh MPEUMYLIECTBEHHO HEHTPOOEXKHO, TO MPOHCXOIHA Ob1 06-
PATHBIH NMPOLIECC NEPEMONIOCOBKH {€CTECTBEHHBIA appekT Jle-
HAp/Ia) ¥ BOKDYT YP-KJIETOK 0OPa30BHBAIOCH Ob1 OTPULIATEND-
HOE aTOMHOE NARJICHUE. JTOT BAKYYM BTATHBIL OB KUCJIOPOA U
CBA3BIBAM €0 B HEHACHLCHHBIH a30T. B pe3ynbTare Moyuanach
OBl IMYNBCHUA — JUaMarHeTuyeckas GopMaTuBHasA U BO3POXKAA-~
I011{as1 IHEPTHA.

QOBACHUTE CBOUM COBETHHKAM, MOYEMY CIACAYET NPOU3-
BOOMTDL BO3POXIAIOLINE TCIUIOBLIE TPATUEHTH TPH MOMOLIH
IUIAHETAPHOTO ABHXCHMSA, K MBI Cpasy Xe¢ MOJOXHM KOHEM
OHCKYCCHAM O TOM, KTO Npae. B 3TOM ciyyae BHYTPeHHEe co-
NMPOTHBIICHUE BO3pacTaeT TonbKo Ao 10%. To ectb 3ddexTun-
Has cuna coctapisieT 90%. Het Rudero raynee, 4eM ynyckarthb
TAaKyK OY¢BHAHYIO BBIToay. [lIoHMMaeTe JIM BhI MEHA TENEph?
Hmes B apceHane pa3spynialolMe aTOM YCTPOWCTBa, HEJIb3%
HaJgesAThCs Ha nporpecc. Ecnu BB xoTUTEe oapobHee y3HaTD,
KaK 3aCTaBUTh YP-CHIBI DAGOTaTh, NPOUTHTE NIPHIOKEHHE K
MOEMY MATEHTY OT aBCTPHICKOro 6i0po, 3a KOTOPHIA I BOEBa
6 neT. B ocTa/IbBHBIX CTPaHax HEKOTOPLIM 0I0pO NoTpefoBancs
21 rog ons TOro, YTOOB BCE-TAKH COATLCS H MPH3IHATHh MOIO

IpABOTY.

PAECTCA CITHPANBIO, CBA3AHHON OAHEM KOHIKOM ¢ MOCTOM BHTCTOHA», — The New
Penguin Dictionary of Electronics. 3akor abcopbiman Mace Jlenapaa: «Afcopb-
LHA 37IEKTPOHOB, ABMTAJOLINXCH CO CKOPOCTHIO IO MEHBIIEH Mepe 1/5 cxopoctn
CBETA, OTIPENCAASTCH TONBKO MACCOH TonepedHoi abcopOHpyiotlel MATEPHH |
HE 3aBHCHT OT e¢ xHMIrdeckoi mpupoabi». — The Penguin Dictionary of Phy-
sics. — Ipum. ped.
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Orpoixu 13 nucsMa Ne 5 JIxxozedy bpronnaaepy

Hanwucado B JNaitnue, 5.10.1957 1.

He Tak 1aBHO MEHS NOCSTHA OJUH AHITHYAHWMH C HEJIbIO [0~
APOOHEES U3YUHTD TO, KAK SCTECTBCHHBIM 00pPasoM NPOH3BOAKTD
XH3IHECYTBEPXKIAIOLIYIO CHITY, BOSHHUKAIOLIYIO IIPH COAeHCTBHHU
MPOIECCOB, NMOAOOHBIX TEM, YTO NPOUCXOIAT IPH NMHUIEBape-
HUH. B npUHIKTIE, 3TO Ta CHTa, KOTOPAS CITYXMT I IIPEQIOie-
HHs PU3MMECKON H MEHTANBHOM TSDKECTH, Ta XE CaMaf, YTo U
CHJIA, 32CTAB/IAIOMAsA 3EMITIO IBUTATHCS B MPOCTPAHCTBE H 00eC-
NMCYHBAKIIANA €€ BEYHOC ABHXCHHC BOKPYT NUAMATHETHYCCKOM
nponofbHoi ocH. Eciu cxonupoBaTs maHerapHoe ABHXCHUE
3eMu, BOAB MJIM BO3AYXA, TO POXIACHHES TEBHTATHBHBIX CHI OY-
aeT npoHcxomuTs npaswibHO. [Io To# Xe dopme aBukeHHA
hyHKIHOHHPYIOT BCe THTIL KpoBoOGpaiLeHus:. J(peBHHE Ha3bl-
Bt e¢ Panta Rhei — BeuyHas nyKioupantpHas cnupaibHas
UMPKYJIALHA, KOTOPaA €CTh UUPKYIAPHOE ABHXCHHE B IIpeac-
nax OKPYXHOCTH.

Yp-UCTOUHMKAMH 3HEPTHH ABIAKOTCHA T€ SHEpPreTHuYecKue
KOHLICHTPATHI, KOTOPbIE COBPCMCHHAA HAYKa Ha3bIBAET aTOMA-~
MH, MHKPOJIEMEHTAMH HWIH XpoMocoMaMH, C GHoToruyeckoi
FOYKH 3pCHHSI WX CAEOyeT MOHMMATbh KakK PeOyUMpPOBAHHBIC
OCTATKU [IPCKHEH XHIHU MI060ro BrUia, CyCIieH3MH, TPHLTHO-
HBI KOTOPBHIX IPHCYTCTBYIOT B BO3AYXE U Bone. B 3aBUCHMOCTH OT
TUNZ ABMXCHHS OHH TPAHCHOPMUPYIOTCH B HAaTOTEHHBIE WM
AMATOreHHBIE POPMBL XU3HH. «OII010TBOpEHHE» ITHX HHIUD-
(PEPEHTHHIX YP-KIETOK Bhi3bipaeT COJHIE.

C 6HONOrM4ecKOMN TOYKH 3pEHHA CAMOE BaXXHOE B MPOH3BOI-
CTBE MEXaAHHMYECKON CHIBI TO, YTO Npecobaanact 8 Merabonnue-
CKHMX Mpoleccax, — aKTHBHOCTh JHAMArHEeTHYECKH HTH IHIJICK-
IPHYECKU CYNEP3apsSKEeHHBIX KOHLCHTPATOB AHHareHoB. C co-
*TABJICHUE HEOPraHMYECKMX OCTaTKOB OBUIOM XH3HH B
PENPOAYKTHBHBIC M PA3BHBAIOLIAECA XPAHWIHILA 3HEPTrHH
"PONHH TOMY, YTO MPOUCXOIUT MOC/HE MEPeBAPHBAHKA MHIUM.
970 HE TONBKO MPOLECC XONOLHOTO OKHCIEHMS, HO U Te IIPoLiec-
B, BO BpeMs KOTOPBIX BO3HHKAET XM3HSHHAA CIa, YTO TakkKe
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JaMarHeTHYECKH CYTICP3apsoKeHa M CIIVXKHT JUIA TOTO, YTOObI
ApeonONeBaTh (PU3HYSCKYIO U YMCTBEHHYIO TSXENOBECHOCTD.

IIpupona OTBUXET BhIILEYTIOMSHYTBIE YP-HCTOYHHKH BCEro
KUBOTO, TIPUIASCPKUBASCH «IIYTH 30JI0TOTO CCUCHUST» — KPUBasl,
NMOX0Xas Ha CHHYCOHIY, KOTOpast CYLUECTBYET B KaUeCTBe TpeX-
MepHOIi BonHBL. Bes BceneHHas HaxoaMTca B ABHXeHUH (110 ['e-
paKJIMTY, «panta rhei» — «Bce TeYeT»), 4 UMEHHO B ABHXCHUH
(OTKPEITO) criMpany. B 3TOM MOTOKE NPOSBIAIOTCS 1BE CWIBL.
CyliecTByeT NOBOPAYUBAIOILKHCS BIIPABO, HAIIPABICHHDBIA BO-
BHYTPb BUXPb OC3B3PRIBHOIO DA3pylI€HHS, WIH IIPUTATHBAIO-
1Iasi, BCachbIBaloWas LEHTPOCTPEMUTENIbLHAS CHta. Bes mpuponia
OCTPOeHA HAa TaKOH cwie. KaxXnoe pacTeHHe, KaxXIoe XHBOT-
HOEe, KAXAbIH YEJIOBEK, BOJAA — BCE B CBOEM TBOPYECTBE BOCIIPH-
HUMAET MOSHTUBHYIO XU3HCHHYIO SHEPIHIO H H30aBMACTCA OT
HECOBEPILICHCTRA.

HTak, xorna LeHTpoOeXHOE U 1IEeHTPOCTPEMHUTEIBHOE IBH-
HKEHHE B3aUMONEHUCTRYIOT OAHO C JAPYTHM, BO3HHKAET «BEYHOE
TeUYCHHE IBONIOLHH» , KOTOPOE MONKHO, TI0 Wee, pa3BHBAThH KO-
TIOCCATTLHYIO CKOPOCTD.

Ho cyiiecTByeT TaK Ha3blBaCMbid TAHIMEHLAAJIBbHHIH HMM-
IYAbC, KOTOPBIK, HANPUMED, 3aCTaBIACT ¢AYIIETO Ha BBICOKOM
CKOPOCTH JILDKHHMKA J1€N14TH IOBOPOTHE BO BPEMs cnycxa. Baaro-
Napsi 3TOMY KMMIIYJbCY LICHTPOOCKHOCTDh, MNOABIAIONALICH BO
BCEX BUAAX ABMXCHUS, MOCTOAHHO TICPEHATIPARTACTCA O BO3-
MOXHO NpSMOMY TTyTH {cM. prc. 36). TakuM obpaszoM passurue
CHJIH 3A€Ch NMOMHOCTRIO 3aBICHT OT COOTBETCTBHA YPaBHEHHMIO:
Macca * CKOPOCTD = SHEPIHA.

ITO KaK pexa, KOTopasl NpOACIbIBACT NOJOOHLIC N3rMOsl Ha
BceM cBoeM nporkeHnd. OHa camMa MLIeT NYTh, KaK €1 Tyquie
BCEro T€4Yb, HO HHXCHEDH YKOPAYHBAIOT, CPE3aioT, YIIPOL{aloT
€€ MyTh, AOCTUTASL [IPH ITOM M3OBITOUHOrO JaBicHuUsA. B peayib-
TATE M3~3a OCJA0NEeHUA TATOBOH CHJBI IIPOUCXOANT OCAJKOHA-
KomneHue. bnaroaaps oTprUUATENbHOMY JARACHUIO, CBA3AHHO-
MY C 3TO# CWIOH, MEABRYAHILME YACTHIBI OCAXKA pAacIafaloTCs
Ha aToMbl 6€3 MOMOIIH TEIUIOTO BIMSHMA. DTO MPOUCXOMMUT
H3-3a BCACHIBAIOHICH BOPOHKH, BPAIHAIONICHCH BOKPYT COOCT-
BeHHOM OCH, ITPH 23TOM MPeoONaAal0T OTHOCUTEABHO 0osiee
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Puc. 36, IeiicTBHE TAHTeMIHAIABHBIX HMITYALCOB
TaHreHIMAIBHBIE MMITYJIBCHI IBDKHHKA, €AVIUETO 110 A3RIHCTOMY
TyTH, ¥ Oepera pek, popMupyoiuecs 6raroaaps CHHXSHWIO YCKOPe-
HHM# TeYeHWH 10 MPAMOMY ITYyTH

AOLIHBIE LEHTPODEKHBIC CH/TBI, KOTOPHIE TaKXe OypAT cebe
1YTh BTiCpen. '

Ecnu mo0oi NaHHBIH MOTOK -—— HaNPHMEP, NOTOK JEKTPH-
[ECTBA — PErYIIMPYLTCH €CTECTBEHHBIM 00pa3oM, TOTAA K HEMY
1eMPUMEHUM 3aKoH OMa', TOTOMY YTO TAKOM MOTOK 3aKpY4HBa-
TCA TTOYTH O€3 ICHEPALIUM TEIUIA M CIEAYET MO «IIYTH 30I0TOTO
eueHus». ECIU Takoit moTok, BoAy HATIpDHUMEP, 3aTOPMO3HUTH
'ONPOTURICHHEM BCTPOSHHOM JIONACTA THAPOTYPOHHBI, 4eH
TON 3TAKW MOXET U3MCHATRCA TakK, YTOOBI MAKCHMHM3UPOBATDL
ICHTPOOEXHYIO CUITY, TO COITPOTUBICHHE ABMXEHHIQ BO3PaCTa-
:T HAa KBAZAPAT MOBLIIIEHUS TeIUIA. DTO MPOACXOOUT UMEHHO NO-
'OMY, YTO JIOIACTh, HA KOTOPYIO NanaeT [10TOK, CAeMaHa U3 a-
yaMarHeTuUeckux crnasoB. [foToMy W3 BEIBECYIOMSHYTHIX
AUKPOIJIEMECHTOB (YD-KJIECTOK) Pa3BMBAKOTCHA PaspYLIMTEIbHBIE
IMIIEKTPUYECKHE IHEPTHH. ¥ P-KIETKH BO B3BEIIEHHOM COCTO-
[HWH B KOJIOCCATBHOM KOAHYECTBE NPUCYTCTBYIOT B BO3AYXE U
01¢ M OXMIAKT BHYTPEHHETO UMIYAbCa, YTOOH TpaHCcPop-
1HPOBATHCS B HMILUIO3MBHYIO CUTY YETBEPTOIO M NATOTO U3ME-
}EHHI, 3TA CHIIA TEM HE MEHEE KOPIIYCKYJIAPHOH NpKupoabl. B
TOM Cly4dae pa3BHBaIOTCA (POPMATHBHLIC JEBUTATHBHEIC
TOMHBIE CUJIBI, KOTOPEIE AKKYMYJIMPYET Cpeda, YToObh MOTOM
'TAATb UX BHYTPEHHEH Cpele pacTeHUH yepes 1udpdpyvio. bra-
oJaps MOCJICAYIOIIAM B3aMMOICHCTBUAM 3TUX DHCPIHUii C ar-
(0CQEPHBIMH BIUAHUAMM MONYYAETCH IMYALTHPOBAHHBIN

! YreepxacHue [.C. Oma (1827) ¢ TOM, 9TO pa3HOCTDL NOTCHUHANOE HAa IPO-
AKEHHH APOBOAHHMKA NPONOPIHOHANALHA NOTOKY, IPOXOIAILICMY 9¢pe3 HEro
MOCTOAHHASA NMPOMOPLIHOHAIBHOCTD H3BECTHA KAK COMPOTHRIEHHE NPOBONHH -
a). OnHo BepHO Wist GONBIIHHCTBZ MATCPHANIOB NPH YCIOBHH, UTO POXOMAUIHN
OToK He HarpesaeT nposoanvk (Phaidon Concise Encylopedia of Science). —
Ipum. peo.
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TIPONYKT, KOTOPbIA HACKIUIAET PaCTEHUSA XKUIHEHHON CUIOH U
IHEPTHEH pocTa.

Ecny BMECTO OTPMLIATENBHOIO O4BJIIEHUA MpeohaataeT no-
JOXMTEABHOE, Hnarozaps pocTy, BI3BAaHHOMY CBETOM {BblCaaxa
TEHEMIOOUBBIX ¥ TEIOYYBCTBUTEAbHBIX PACTCHUH HA CBET), TO
CTPYKTYpa CTAHOBHMTCH PaclIMPEHHOW M3-3a aHOMAJIBHO BBICO-
KUX AUIeKTpHdeckux ¢ui. OTCiona OueBUIHLBIE OUONOrHYe-
CKHE NOCNeICTBUA — TIOPUCTAs CepALIEeBUHA NEPEBa U NOPUEHAas
JIpeBeCHHA ¢ KPACHOM U Oejioit THUIBIO — pakoM aepeBa. Ten-
10 — Hu3sasa GopMa IEKTPHYECKUX PasPYILAICLIMX CHIL,

Ta xe caMan olKOKa NPOUCKOAMT, KONIA YETOBEK BMELLK-
BAETCA B «BEYUHOE TeYeHUE», TOoraa 1€ ACTBUTENbHO HEUETO YIUB-
JATBCA TOMY, YTO NPOLIECC POCTA M Pa3BUTUA NAACT XEPTBOH pa-
KOBOH perpecCUM u3-3a MHTEHCUM(PUKALIMM TeILla, AABICHHS,
TpeHuA. OT1a Oe3yMHas hopMa ABMXKEHHS MAcC NOPOXAaeT ce-
MEHa pacnana, KOTOpEIE paACNpOCTPaHSIOTCA [0 BCeMy BMoiori-
YECKOMY MUPY, 3aXBaTbIBAs CAMbIC COBEPUIEHHBIE QOPMEI KHU3-
HH. Bce, 4TO HYXHO, — 3TO JONOJIHUTEbHBIM MEXaHHUYCCKIH
WIH MEHTATHHBIA (IMIJEKTPUYECKHA)} CTUMYJIMPYIOIMI M-
nyaec, 4ToOsl OOOCTPUTE BEACTBUS TEXHOAKALEMUYECKONH 3PbI
IO KPUTUYECKOI'O COCTOSTHUSL.

OTtpoiBru M3 aHcbMa Ne 6 [Ixo3edy Bpionnanepy
Hanucano B Jlaiisue, 15.1.1958 T,

Baunm nuceMa M AecTBUA BecbMa Mopaaosaiyn MeHs. OnHa-
KO 1 HE MOTY NIOHATB TO, YTO Bbl MBITAETECh YHUTH YSTHIPEX MPO-
(heCCHOHATBHBIX ACCUCTEHTOB 13 BEHCKOrO TEXHUYECKOTO YHU -
BEpCUTETA TOMY, KaK paboTarhk nyyiie. Bbl JO/IXHBI IOHUMATD,
YTO MMIUIO3MOHHAA MAall¥HA — CUMBOJ KOHLEA TEXHOJIOIHM,
OCHOBaHHOM Ha JaBICHWHA H OrHE, HO Ha HEH XK€ U BOCTTHTAHE]
BAlUKM YETHIpE YYCHHKA. DTH AfOCTONBl OTHS ITOTEPAIOT CBOM
CpPeACTBA K XHU3HH, KaK TONLKO OOMaHYTOH OOLIECTBEHHOCTH
TIPHAETCA NEPECTPAUBATH TEXHOIOIHIO.

HenarHo mpousolnen co MHOH HE OUEHDL NPUATHBIN coydail.
Kax BaM H3BECTHO, C/IETION, Iyx0H 1 be3pyxuii ¢uU3uk byprapa
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[eitm Tonsl HcCIeayeT TIPOONEMY JBMXKEHHS PAKETHBIX IBUTATE-
JISH NIPY ITOMOLLIM CBETOBBIX 1y4deid. Ko MHe He Tak AaBHO MpuLen
ero konnera [utep ['ocaux, aBUHAKOHCTPYKTOP, — BeCbMa MPUST-
HbIA M MHTEIJIMTEHTHBIA MOION0H YEl10BeK npubnusureasto 30
neT. MHorve ronbl COBEpLIEHHO OeCKOPBICTHO OH NMONAEPXHBAET
CBOETO APYyTa M XOTeJ CMPOCUTh MOE MHEHHE O TOM, BYAET JIN 3TO
MMETB ycriex. S ckasan eMy TO Xe, UTo JOKTOp MapTuH, a HMEHHO
TO, YTO CBETOBBIC JIyus Bosee 1 00/ice TUPParnpyIoT U 3aMelisi-
IOT ABIKCHME, YeM JaNbllie OHM HAXOAATCA OT CBOETO HCTOUHH-
Ka — T. e. yeM (ke puoIIKaTcs K 3emie.

Ha 3tom croiicTBe ocHOBaH npouecc pocta. OH 0MXEH No-
HMMAThCS KaK TPOLIECE «MePeOTBEPAECBAHUS TOTO, 4TO NOAXOANA-
[1E WM HENOAXOOALLE JUTS LIENEH CACAYIOLUIErQ pa3BUTHUS Ha 0O-
J1e¢ BBICOKHI ypoBeHb. YTO-TO yAanaeTcs, YTO-TO OCTAETCH, TAK
4YTO HUKAKOW reHeTHYeckH narybron mHbopMauny He Oyiaer
LA JANBHEHILEHA 3BOTIOLMHY.

[loaxonsiliye CYyIUKOCTH, KOTOpbIE CTIOCOOHDI K BOCKpeLiie-
HUK, — MPOAYKTHI peAyKLUHWHU, TO €CTh NEPEPabOTAHHbIE OCTAT-
KM NMpexHen xXU3Hy. OuMileHHbe Onarogaps NnaHEeTapHOMY
ABHXEHHIO 3eMIHU, OHU SABISIOTCA (POPMOI H3NyYeHUs] — Aua-
MAarHETHYECKH CYIIep3apsKeHHbie 36MHbIC JY4YM, Ha3blBaeMble
Jy4aMH oa', KOTOpblE CBA3bIBAiOTCA reochepHoil BOIOH. Bo
BpEMA ITHX IMYABCHUBHBIX [IPOUECCOR BOAR CO3NACTCA Kak NO-
Oo4HBIH POAYKT K [P ONpeaee HHBIX YCIOBUAX MOAHMMAETCS
IO TOPHBIX BbICOT, 4TOOBI OBITh CIIOCOOHON NMEPEHOCUTL META-
bu3MYeckne, penpodYKTHBHBIE M Pa3BHBAOLINECA SHEPTHH
pacTeHUsIM. [Ipy 3TOM RPOUCXOAUT OTAENICHNAES ITHX (HOPMATUB-
HbIX 3HEPTU OT TPAHCIIOPTHOM CPEIbL, 1aJIce OHW HE MOIYT CY-
LICCTBOBATE 0e3 Onpeac/]eHHBIX YCTIOBHIH, KOTopble obecneyun-

'O 1 — runorernyeckan cuna, KOTOpas, Kak yTeepxaan dapoH poH Paiixen-
6ax (1788—1869), npomuTeIBaET BCK) IIPUPOIY, TIPOSBSS ¢e0a BO BHYTPEHHEM
XAPAKTEPE M B YHYBCTBUTEABHOCTH {JIBETCA, HAPHUMED, H3 KOHYAKGB NANLLER), H
0ocOBEHHO KOHLUEHTPHPYETCA B MATHHTAX, KPHCTALNAX, TEILIE, CBETE, YYaCTBYET
B XHMUHECKHX PEAKUMAX; €10 OObACHRIOTCA (heHOMEHBI TUMTHO3a ¥ XHBOTHOMO
MmarHetrama. Dopmupyet BTOpoit weMeHT B 0003HAYE HHAX XHMUYECKKHX COETH-
HEHHUIA: GHOL, O — YaCTh XHBOTHOMH XH3HH, XeMOI — XHMHYECKHIl o, KpHc-
TAINGI — O KPUCTUUTMIALMH, 37101 — 3N KIPHUYISCKKIMA 01, renuold — oa Conk-
11a, MAardHeTol — MArHUTHEIA OO; NaHTon — of B rnobanbHOM cMuIcae, cene-
HOI — JIYHHBIA of, TepMon — terosoif ox (Oxford English Dictionary), —
Tipum. pea.
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BAET UM KOpHeBad nportomnasMa (M. puc. 15). OHa no3somseT
IIPOHHUKATH B PACTEHHE TOJNHKO BHICOKOKAUCCTBCHHBIM MPOAYK-
TaM, CXOIHbIM ITO IPUPOAE € PACTHTENLHBIM TENIOM, ¥ Onaronaps
mudrpy3n oHM NIPOHMKAIOT B COKH. Taxxke muddysHno nmpouc-
XOZUT NOCTYTUTEHHUE SHEPTETHYECKHX YAaCTHL M3 BO3OyXa — TaK
HA3bIBACMBII NPOLECC PeCMUPALMU. DTH MUKPOKOHIIEHTPATEI
AHHATEHOB B3AaMMOACICTBYIOT € IPOTHBOIIOIOXHO 33PSKECHHBI-
MU KieTkamH. TIpoayKT Bcex 3THX BeCYMCIeHRbIX B3aHMOJIEH-
CTBMH H €CTb CaMa XH3Hb, KOTOpas OOHOBISACTCS MTPYU KAXKIOM
BHOXe Garogapsa MONEKY/IAPHBEIM B3AMMOJIECTBUSAM.

«CTUMYISATOPEI 3IOPOBOM XUIHW» OXHBAKOT, €CJIM MX TPAHC-
HOPTHAsR ¢pela ABUXETCS €CTECTBEHHBIM 00pa3oM, COBEPIIEH-
HO HE TaK, KaK OfIePUPYIOT €10 COBPEMEHHbIC MALLMHEI,

JhoOpie NposBACHWA B MPHPOJE ~- AaXEe CBET — JIOJDKHHI
pacCMaTpHBAThCA KAK OTpaboTaHHas MaTepus, NONyJalomasncst
B PE3YNbTaTC OMHIIEHUA CYHIHOCTEH CPaBHUTENBHO 60jIce BEBI-
COKOI'0 Ka4eCTBa, KOTOPBIC HUKOTAA He IPOSIBISIIOT ceba ¢puiu-
yecKH. MOXHO H3BAEYb I0JIb3Y U3 TOTO, YTO (POPMHUPYET PACTH-
TEABHOCTD, UCXOAA U3 HYXJ TIEPBOPOAHOIO ABHXEHUA. 3a IIPO-
TPECC QTBEYACT TIANAIOIIME (61arofpUsTHBIN) TEMITEpAaTYPHbLA
TPAAYMEHT, B TO BPEMS KaK 33 PErPECC — NMOBBINIAIOIIUHCS (HeTa-
THBHbLIN). B 2TOM 4 NpnuKHa pa3BUTHUsI 3a00/icBAHHH, B TO Bpe-
MsI KaK NIOBBIITAIOIHICS TeMTTePaTYPHBIIf TPaIrieHT UCIIONb3Y-
eTcsl JUIsl CO3NaHMs TIPEATOJOXATENBHO TTPOTPECCUBHBIX CHIL.
Hokrop MapTuH genaer Ty Xe olMbKy, MpHHKUMAas MEPBOPOL-
HOE 334 BIOPOCTENEHHOE. DTO TO Xe CaMoe, YTO MpecacaoBaTh
MHDaX, XOTH, C ZIPYIOi TOUKH 3pEHHSs, OH IIPAaB.

DEKTPUYECTBO, caMas Hu3Inas dopMa Teria, poxaacTes,
KOrdd MUKpPO3UMBL BO3AyXa WIK APYTOH TPARHCTIOPTHOH CPEAb
JBUTAIOTCA HPCHMYLHECTBEHHO LEHTPoOexHO (cM. pHc. 37).
Ecnv cpena mepeIBUTacTcs MPSMO NTPOTHBOTIONOXHBIM 00pa-
30M, TO €CTh NMPEAMYLUECTBEHHO LICHTPOOEXHO, TO POXAACTCH
OHOMATHETH3M, TIOTOMY YTO AKTHBHPYETCS NAaJallIui TeMIie-
paTypHbIA ITpaaveHT.

OcTtaBaTbCA ACHCTBUTENLHO HETTOABHXKHOU (HOpeab MOXET
TOJIBKO B 0CO00 YITIOTHEHHOM, AUAMArHETHICCKM Cynep3apsi-
XEeHHOMH BHICOKOTOPHOH POOHMKOBOH Bode. C MOMOLIELI0 Xa0p
pbi0a criocoOHa BBHI3HIBATH JOMOMHUTEIbHLIC MarHETOJIHTHYE-
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MBEpPO3EMLL, DOEIANIMHEECH

H pa3zpodiAoMect HA aTOMM,
paaronaps cMemarmeiics

CBAe JABNCHHS

BPAIIRIOHIANCH

Puc. 37. Bpamawmmiicsl APAMArHAT KaK IMHAMO

CKME MPpOIECChi MOJICKYISPHONW peKOMOMHALUK. DTuM obBsC-
HAETCH HX CIIOCOOHOCTL K APEOAOSHUIO COOCTBEHHOTO Beca U
CWIbl TEKYLIETO HaBCTPEUY MOTOKA.

CKaXHTE CBOUM IOHBIM TEXHOIOMAM, CTYXHUTENSAM CHJ AaB-
JIEHUS U OTHA, 4TO, ¢ TOYKH 3peHHS HOPMATBHO MBICISILECFO,
ONMU3KOro K NpUPoc YeaoBeka, OHH — oe3yMisl. UM npuaercs
PaHO WM MO3AHO NOWUTU APYXHLIM CTPOEM K 4epTaM. Kak BH
MOXETE OXUAATE KAKOH-TO TTONL3bI OT 3TUX MEHTAABHO KACTPH-
POBAHHBIX IHYHOCTEH?

DNEKTPUIECCTBO U MATHETH3M — TE XK€ CUIThI NaBNEeHHS Y BCa-
CBIBAHUS, TOJIBKO BhICLICTO TOPAAKA, CHMBOJIU3UDYIOUIHE CYIiL-
HOCTb OMIIOJAPHOCTH. B3aumMonelicTBHE MeXIy 3TUMM JBYMS
IIOJISTPHOCTAIMH ONpeAefdeT nobeauTenst B NMOCANHKE MEXITY
XH3HBIO U CMEPTRIO.

Orpoiexn 13 nuceMa Ne 7 JExo3zedy bpronnanepy

Hanwucawo B Jlaitrue, 1.14.1958 1.

Heckoabko €T ABCTpHHCKOE flaTeHTHOE 010po 00CyXmano
HOBLIIECTBO — CHCTeMY TPyD, KOTOpasi TIOYTH CBOLMT Ha HeT JaRB-
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JICHHE, TPEHHE H HarpepaHKe. biarogapsi ABMXESHUIO HA BRICOKOH
CKOPOCTH TIO TAKOI cHCTeMe TPYG ¥ OfHOBPEMEHHOMY OXAAXKAE-
HHMIQ MOXHO TAKXKE CXIDKATh Ta3bl. o CETONHAILHENO JHS 3TO
MOXHO OBLUIO OCYILECTBUTH TO/MIBEKO JOPOTOCTOSLIMMHA METOIAMH
NPH BBICOKOM JABJIECHUH (CXHXEHHE BO3ayxa). JIpoayxT 1akoro
CHKILKeHNA — XUIKHH BO3IYX — 0COBeHHO B3PhIBOOITACEH.

CoseplileHHO ITPOTHBONONOXHBIN 3OEKT HOCTHTAETCS NPH
NepeMellleHMH LeHTpa rpaBHTALIMHA Ha 0Cb. B npouecc BoBnexa-
KOTC CHUIbI BCachIBaHMA. [TpH KaXI0M MOHIKCHUH TeMTIepaTy-
pel Ha | °C (1,8 °F) Macca yMeHbInaeTcs B 00beMe Ha 1/273 pe-
sepdopuaa.

PesynbTar cneuMH4YeCKOTO YILIOTHEHHSA CTPYKTYPbl OBH-
XKYUIEro ra3a — IoXoxas Ha BOIY XWIKOCTb, KOTopast GyHKIHO-
HHMpYeT UMILUIO3UBHO H TCHEPDUDPYET OTPHLATEIBHOC ATOMHOE
faBaeHue. DToT 3diexT Mo KeAaHWIO MOXKHO YCHIUTD. A Ha-
3BAJI €ro «0MOJOIMYECKUM BAKYYMOM>», OH HAYKE HEH3BECTEH, H
3TOT aBCOMOHTO HOBBIM TIPUHIMII MPOMU3BOACTBA MEXaHHYE-
CKOH CHJTbI TOXE HE Haluen npumeHeHUs. [1o BRIIcONNCcaHHo-
MY NMPUHLKIY MOXHO CO3IaBaTh ICBUTATH BHBIE HEPIUM, KOTO-
phIe MPOTHBOASHCTBYIOT I'PAaBUTALIUM,

ITOCKONBKY KaXI0€ TEJI0 TEPAET CBOI BeC MPONOPLUUOHATb-
HO CTEINE¢HH, Ha KOTOPYIO OHO CMellaeTcs CIeuupUyecKu
VIULTOTHEHHOH CPEAOH, 3T0 OTHOCHTCH K (heHOMEeHY dopenu, Kxo-
TOpast 00saaeT Mo4YTH abCcomoTHOU ¢BOGOAOHN ABUKEHHUS M
CTPEMHTEIBHO «B3JICTATET» BBEPX M BHU3 ITO TEYEHMIO, KaK CJH-
BOBAsA KOCTOYKA, ECJIM CXaTh e¢ DOJBOIMM H YKa3aTCJbHbIM Na-
apleM (CM. puc. 38a).

IMepesopaunBast C HOT Ha TOJIOBY APXHMEI0B 33KOH, MOKHO
Y3H3Th O HCH3BCCTHOU BO3MOXHOCTH ISl TEI — TEPSThH BEC IT0
Mépe COKpalleHHA B o0ObeMe. Pesynbnrar MpUMEHEHH 3TOTO Ha
MPaKTHKE — CKOJIbXKEHWE BBEPX M BNepend, MHOPOIHOTO TENa B
¢bopMe cae3nl Yepe3 BHEZAMTHO YIVIOTHEHHYIO OKPYXAKIIYIO €10
cpeny. 1o abCoMIOTHO MPOTHBOHONOXHO CITEIHDHIECCKOMY pa-
IVIVIOTHEHHIO (Pa3peXeHHIO), KOTOpOe IPOUCXOOMT, KOTOA TEJI0
IBHXKETCA TEXHOaKaaeMH4YeckH. B 3ToM cimydae cpena, okpyXaio-
LIasi €TO, pacIiMpAETCA, H TENO npopaiKBaercs (puc. 386).

Tenepb nOHATHA HE TOJABKO NPHPOAa TTOCAEACTBHH WIMAHKA
MOBLILIAIOLICIOCH TEMIIEPATYPHOroO rpaAMEeHTa, HO H IrpoMal-
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a) Bocxoasimee zpuxeHue W asikeHue 6) JBKeHHs Teaa BUA3I M Halan, oGy-
Tena BRepen, 0OVCIORIeHHRIE clieud(i- CIOBRICHHKE PAIPEKEHHOCTBIO OKPYXa-
YeCKOM ILIOTHOCTHIO OKpyXaloLel cpein  1OWEH Cpean!

Puc. 7§. Buanue IWI0THOCTH cpednl HA ABYIKEHHE B HeH Teaa

Ecnu y «OoxpyXeHUA» T4 XKe CaMas IOTHOCTE, UTO H Y «OKPYXKAEMO-
ro», TO HE POXIAETCH HU TPABUTAHWA, HU TeBHTALMA. ECu Xe «oKpy-
XKeHNe» IUIOTHEE «OKPYXAeMOTo», T0O T€10 NMOIHUMAETCA

HbIX CHJ1, TpebGYyeMBIX 1151 IPOTHBONEHCTBHS CIIELIMDHUECKOMY
Pa3yIIOTHEHUIO OKPYXAIOIHEFO BelIECTBA. TO €CTh NPON3BO-
OATCS NMPOTUBOAEHCTBYIONHE CUITHI B ACBSATH pa3 GOJIbIIIE, YeM
T€, KOTOPbI€ HYXHH U5l IPEOHOJCHUSA 3TOH omndouHo#i dop-
MBI IBIDKEHHSA, KOTOpasi YBCIMUHMBAET BEC ABVXXYILETOCH B Cpeaie
WHOPOIHOIO TENla, HANPUMEP CAMOJETA B BO3AYXE.

C npyro# cTopoHbl, NanalouIMit TEMOEPATYPHLIM TPaUEHT,
BbI3BAHHBIN €CTECTBCHHBIM 00pasoM INMPH COOTBETCTBYIOINMX
YCAOBUSIX, YIUIOTHSIET CTPYKTYPY BO3[XyXa M BOAB MTOYTH MTHO-~
BEHHO 1 CXIX2ET OGbeMHBIE TA35l, CO3TABAS [IPOrPECCHBHO MH-
TeHCUPHUHPYIOLIEECS OTPHLEATEIBHOE TAB/ICHUE.

CoBepiIeHHO HeOOXOONMMO TPEKPAaTUTh TEXHOAKafAeMMYe-
CKHME METOIbl ABYDKEHUST, WU H3-3a CIIeLIMHIECKOTO paspeke-
HMsS BCEBO3MOXHEIX BEIUECTB MBI HEMMHYEMO TIPEBpATMMCA B
HEeCYaCTHRIX XepPTB 0€310HHOU TIYNOCTH.
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IIncbmo rocnoauny P.

M3 xypuaia «Implosion», Ne 82, namcano s Jladmue, 4. 2. 1958 r.

Veaxaemoeni r. P.

Crniacub0 BaM 32 BaillK JBa ITMChMa U IIPWIOXCHUS. Bbl cuH-
TAETe, YTO NpobeMa HAMHOTO IPOLLE, YEM €CTh Ha CAaMOM Jiene,
[Mpexne Bcero, Bb YIYCTHAY TOT (PaKT, 9TO BCs COBpPEMEHHAA
TEXHOJOTHYECKAs HAayKa, KOTopasl, KAK BCE CBATO BEPAT, MOXET
PYKOBOAHTE NPUPOIOI M KOTOPASL BO BCEM 063 HCKITIOUEHHS! 9K -
CILTyaTUPYET NOBHILAKIIMNACA FPAAUCHT IJHEPTUU, HOPOXAACT
MOJTHOCTBLIO 00PATHBIE €CTECTBEHHBIM MPOIIECChl MOJIEKYIS(PHO-
TO MpeoBPa30BAHAA U CIIOCOOCTBYET CO3A3HMIO PA3PYILIATEIb-
HbIX 3HEPTMii, BMECTO TOTO YTOOBI MPOW3BECTH PEMPOAYKTHB-
HBII ¥ OATOPOIHBII IMYJIBTHPOBAHHBIH TTPOYKT.

KynbMUHalHel 3TOro TPparuueckoro, HECIIOXHOTO pa3BH-
THs1 ObLUTa AaTOMHAA PACHICIUIAIOINAA SHEPTUA DUHILUTEHHA.

Tpunuate BoceMsb JIET Ha3al A TOCTPOWII TEPBBIH OpeBHOC-
IIYCK M 3aCTaBWJI IIOTOKH BOIBlI CMEIIMBATLCS M MEPEMEIaThCs
TaK, UTOOB! POXAAJICS MAamAIOIUi TSILTOBO rpanucHT. Torna s
€LII¢ HE II0A03PEBA, YTO BCE 3TO — MEePBast CTYIIEHD B CO3NAHUH
KOHIEHTpUpYIoLieH (GopMEl aroMHoil aHepruu. Hpocro nose-
PSSt MHTYWLIMH, o 1T Jabilie o ¢BoeMy TyTH. B 1921-M Oblna
NnOCTpOeHa nepsas BcachlBalowas TypbuHa, I TOro 4Tobnl
oDecneYuBaTh INEKTPOIHEPTHER MOS XWIUILE TIIYOOKO B JIECY.
TypOuHa aagana 1104TH AEBSTHKPATHYIO NPOM3BOINTEABHOCTD
M0 CPaBHEHMM C OCTAILHBIMH TPAamWMLMOHHBIMH. DTO Oblia,
[IPEAMONAraK, caMad cCTECTBEHHAN U OJIM3Kad K IIPHPOIC Ma-
IEMHA, A pemiw ABAraThCs Jaiblite. TOT Xe CAMBINA MaJalomIui
TEMICPATYPHBIA TPAAUEHT OBIT MPHMEHEH 11 BO3BPAILCHHS
3arpsa3HEHHOU BOJIE NEPBO3AaHHOIO Ka4eCcTBa YUCTOH PORHUKO-
BOK. 3Ta BO3BPAaLUCHHANA K XXKM3HHK BOJIa 002143 YIUBHUTEIbHbI-
MH LeTIeOHBIMH CBOMCTBAMH, KOTOPBIC HUKTO HE OBLI CTIOCOOCH
00bsICHUTD. [1o npolliecTBUM BpeMeHH A B3l 0koa0 70 maten-
TOB, HO TAaK KadK si IUIOXOH OM3HeCMeH, TO He CMOT H3BleYhb U3
HUX KOMMEPYECKYIO Boirony. Jlokropa u papmalieBThi ObLITH OC-
BEROMNEHBI 0 MHCTHYECKUX HCHEISTIOIIUX CBOMCTRAX Boabt. Ho
BCE OHH, TOYHO TaK Xe, KaX [IpuctHul m Kdain, o6BuHsSH
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MEHSA B l1APATaHCTBE. OO0 10 TOTO, YTO B OAWUH NPEeKpacH biii
JN€Hb ABCTPHIICKAsI TOCYAAPCTBEHHAsi TONMUUS KOH(DHCKOBANA Y
MCHH alnapar.

Torna g ornpasuica B HiopHbepr, Toe B MOEM pacnopsxe-
Huu ObLia 1aboparopust. TaMm cTano MOHATHO, YTO YYACCHBIE AB-
JieHUs1, KOTOPBIE A1 HAOmioga1, OOBLACHSIOTCH CIIOXKHbLIMK B3au-
MoaciHcTBUsIMU. CyUleCTBYIOT YHCTBIC JIYMM, OONagalouiye
OXUBNAIOWUM 2¢hdercroM. Takke ecTh TyuH, KOTOPBIE HCTOIA-
10T, H, HAKOHCH, €CTh HHAXH(hEePEHTHBIC TYYH, KOTOPbIE MOTYT
CAYXWMTF KaK ANS CO3AaHWA, TaK M 1A Pa3ioXEHHUS BOALI
(cm. puc. 23). TiepBbie HATY4a10T TAK HA3BIBAEMblE MUKPO3HMbI
(MukpodepMeHTHI), KOTAa BON3 ABMXETCSI M 0XNaXIaerTcs Ol-
HOBpeMeHHO. Bropple akKTHBHUPYIOTCS, KOrfla BOJAa ABHXKETCA
NpH MOAHUMAIOUIEMCS TEMIICPATYPHOM I'DaAMEHTE, TOINAa Kak
npeapayine 00pa3oBHIBAIOT MATEPUATIBHBIE NMEMEHTHI, KOTQ-
pbl€ CBA3BIBAIOT OJHH YaCTULbI C APYTHMH,

B oauH MHUT 3 0CO3HAA TPaHIHO3HYIO OIIMOKY BCeit coppe-
MEHHOM HAYKH. PeuinB HEMPEMEHHO IOHECTH CBOE OTKPHITHE A0
NPYTHX, 1 3a0pajics, 110 CYTH, B HACTOSLIIEC OCHHOE THe310. MHe
opocuin Bui3oR. Co MHO# criopuin. Mens orpuliany. TpeGoBa-
JIM AoXasateabctB. Ho nmpy 3ToM MeHs JIMIHANY BCAKOM BO3MOX-
HOCTH UYTO-JH00 JeNaTh U TOBOPHTDL, NOITOMY AJI MEHA OCTA-
BA/ICH CAVMHCTBCHHBIHA MYTb — MOJYATL M AeAaTh cBoe aeo. B
¢beppane B uznauuu «Weltgewissen» Bl CMOXETE TIPOYECTD, YTO
TE CaMble U30OPETEHNN, KOTOPHIC MHOTO JIET Ha3an KOHPHCKO-
B4 Y MEHSE [IOJIMIMA, Cei4ac H3roTamIuBaloTcs B 'epMaHuu ¢
OrpOMHBIM ycTIexoM. Takoe CIyJaroch CO MHO# TIOYTH BCEIA.
Kaxawiii pas, xorna yto-To u300peTeHHOE MHOM 3aITyCKA10Ch B
NPOU3BOACTBO, BCA KOMMEPYCCKas MPUOLLUIL JOCT2BANACh ApPY-
ruM. Enie cnyanocs Tax, 4T0 annapaThl HHKOILAA HE JEMOHCT-
PHPOBATHUCH OGLIECTBEHHOCTH M MX YCTPOICTBO GblI0 3acexkpe-
YEHO (Hanpumep, BCACHIBAIOLLIE TYPOHHBI), HECMOTPS Ha TO
4TO S CaM IPOILTAYMBAT BCE TPaThl HA pa3padorku. Briocnencr-
BMH ¢ MEHA NIOTPEOOBANH OTPOMHBEC CYMMBI, KOTOpbIE 51 ObLT HE
B COCTOSIHH U 3aILTATATD, H CO3AaHHE BCEX MALLMH, 33 KOTOpOE A
6oponca, 6sLT0 NpeXpaileHo.
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S TaliHO mpoaONXKUN cBOIO paboTy, U MHE YIANOCh CO3NATH
JelcTByI0LLMe aftnapaThl. TOMLKO TOTIA £ 0CO3HAN, YTO TO, YTO S
OTKPBUI, — 3TO BHICOKOKAYECTBEHHBIC AaTOMHBIC SHCPTHH.

MHe Bce BpeMsi TOBOPWIN B TOBOPAT: «IIponeMoHCTpupyi-
Te!», « lokaxmure!», «JlaBailTe-ka npoBepumM!» Eciy MHe 310 yIa-
BANOCh, 9 ObUT HA BBICOTE, ECIIM HET — TEPIEN OCKOPOJICHUS U
oO0BMHEHHA B MotleHHUYecTBe. ocnoauH M. norpeboBan, yro-
OBl 1 ITOKA3aJT TEXHWYECKYI0 HOBUHKY EMY M €70 IPY3bAM H iEpe-
Jan BCe CBOM maTeHTH VSB, a MHaye OH OTMEHHT ITyOIHIHYK)
JNEeMOHCTpalKIo annapaTa. «/Jdenaaire 410 XOTUTEe», — OTBETHI £,
U ou mpekpaTH CBOH YTPO3HL.

ITotoM MHe HAHEC BH3UAT OAHUH U3BECTHHIH HCMBL[KHﬁ Ipo-
MBIIICHHHK CO CBOMMH HAYYHBIMU COBCTHHKAMU. OHU U3YUM-
JIY TPOLIECC ¥ PEILIIJIM, YTO 3TO BECbMA HHTEPECHO. 3aTeM U3bs-
BWIH T'OTOBHOCTE 3aKJIIOUHTE B3aHMOBLITOIHEIH JOTOBOD O (hH-
HAHCHPOBAHUH MPOU3BOACTBA U MPOBECTH OLIEHKY CTOUMOCTH.
Ho Bce 310 OBLTHM mMycThiE oDeniaHusi. A ceiiyac ODbABWIHCH
npeacTaBUTEN TpasuTeNbcTBa CIIA. MUx nBITnUBLIE YMEI BCE
XOTST YBUIETD, Y3HATh, OLEHHUTD, A IIOTOM TOJBKQ DEUINTh, YTO
aenath gansine. 4 motpeGoBaT OT HUX NPEIBAPUTEABLHOTO CO-
CIAMIEHUs, KOTOPOE BCTYIIHT B CWIY TOCIE TOTO, KaK OyIeT no-
Ka3aHO, 4TO MOHM MAHUIMHEI CI10COOHBI OPHHOCHTE KOJIOCCANb-
HYI0 1Tpu6bUTE. UM He noHpaBuioCk 3T0. CHAYaNa OHU XOTETH
[IOCMOTPETh, MOTOM 00roBopuTb. Pe3yasTar Beeraa 661 OOHH U
TOT Xe. BceM cHauana XoTeloCh Y3HaTh CYTh, CEKPEThl, IPAHLM-~
NH, HO KaKue TOCIe 3TOr0 MOTJiM OBITh AOTOBOPHI U COrianie-
HHA?

I'nyboxoyBaxaemslii rocmoguH P., cefiyac S JOCTHT UeaH, H
CKOPO BCe OHM OYAYT BANATLCA Y MEHS B HOrax. S crapblil 60ib-
HO# YeNoBEK M yX€e He 3a004ych 0 cBoeM OyayLieM. MeHs Bon-
HyeT cyapda OCIHBIX NeTeil, KOTOPEIM MPHOSTCS TUHOM K JIMITY
CTQIIKRYTBCS ¢ MpakoM. Eciy s ornanry CBOM OTKPHITHS H HAYHY
[POTIaraHAMPOBAThL CBOM WACH, TO 3TO HAYHYT 3aMUHATH, CKPbI-
BaTh, MOTOMY YTO B CKAHAAT OYIyT BOBNEYEHB! HE TOJILKO Hay4-
HbI¢ KPYI#, OTIPOBEPIHYTH HE TONbKO HOTMbI TPAIMIIHOHHOH
HAYKH, HO W LIEPKOBHEIC AOKTPHHEI. Biacts He nmo3BoauT OT-
KPHITO YTBEPXAATh, YTO COBPEMEHHAA HAYKa TOBKO MOCOOHUK
GonesHeit u 6eacTeUil.
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MHe He HyXHBI Hi JHOOOMBITHBIE PA3BETUYHKH, HH BOPOTHILI
Du3Heca, NyMaloLUME TONLKO O NPUOLUIU. A OT HHUX CIHLIKOM
yctaa. Bor xak cxianeiBaeTcs cyawda, rocnoanH P., g Bo3Bpa-
IAIOCH B CBOM Jiec, YToOB yMepeTh cnokoiHo. Bcs Hayka, Bce
3TH NpuxIe6aTesn — 3T0 BeAb BCETO JIMILD LHANKAa BOPOB. A
MBI — MapHOHETKH, KOTOPHIE TAHUYIOT KAK YTOAHO B PYKAX XO-
poLLIO CKpbiBAOINUXCA padoBnaacabues. Mcnpaeuth BCe 310
Mo CUITY, NOXaMyd, TONLKO yXacaloilei Karacrpode, KOTopast
MOKAXET, KTO €CTh KTO, M HABEAET TIOPANOK. XKeprBaMu 3T0r0
MOPSAAKA OKAXETCSI MO MEHbIteH Mepe 90% uenoseyecrsa. U Bee
OHM NOCTPANAIOT H3-32 YXYALICHWs COCTOSTHHS BOIbI.

MHe Kaxercs, YTO NPEeNOTBPAaTHTL OEXCTBHA H AOCTHYD
yCI1€XA YAACTCS BCE XE€ PYCCKUM, OHH OJTHKE K PHPOLE U K TOMY
¢, cornacHo «Pfalzer Tageblatt» or 14 sxiBapa 1957 rona, 61mxe
BCEX K IPEOAOACHNIO IPaBHTallMU. 3anan noiMer 3To, Xorjaa 6y-
ACT YXE MO3AHO.

Bbi1, rocrionrs P., MO101IB M YBUAMTE BCe 3TO. CaM 1 HHYEro
yXe HE MOTY CAE/IaTh WIN HCTipaByTh. [Toxanyiicra, He NbITai-
rech MEHA YroBapuBaTb U Mepeyoexnatb. OXHaXabi Bb YCIHI-
[LIMTE, YTO HeT OONMBLILE HA CBETE CTAPOTO CYMACIIEALIETO.

Ot BCero cepaua KAaHsaIoCh.

Buxrop HayGeprep.



13
Hoxuiag @panua Ilonnena

IpeapapurensHoe HCC/IEAOBANHE MeTHKOMIATLHBIX
Tpyo. IIpenncaonue

OTpHLIBKY H3 NPENHCAOBHA K JOKAALY O IPeJABAPHTEILHOM
HCCASTOBANNH NeTMKONIATLHELIX TPYD ¢ pATTHUHLIMH BAPHAHTAMM
YCTPOHCTBA CTEHOK

IIryTraprexkuii TeXnoAOTHICCKHE YHMBEPCHTET — Npodeccop
®panng llonnen

IMpenmer:

Ieperopopti o1 9 despans 1952 rona B ITyTraprckoM Tex-
HOAOTMYCCKOM YHHUBEPCHTETE MO ITOBOAY MCCISAOBAHMA MoJe-
JIEH TPSIMBIX M CITMPANCBUIHBIX [€IHKOUAANLHBIX TPyO M3 paa-
JIMYHLIX MATEPHANOB, CKOHCTDYMPOBAHHBIX M IPEAOCTABICH-
HbIX YHMBepcuTeTy Bukropom LLlayGeprepom.

C OTCBUIKOI Ha:

JOKNaj, moaroTonieHHoH MHCTUTYTOM rurdess npy 1TyT-
[APTCKOM TEXHOMOTHYCCKOM YHUBEPCHTETE, JAaTHPOBAHHBIN
15 mapra 1952 roaa {pyxosoxutens — npodeccop Ppanu Ion-
rien)

Ha neperopopax, npoxoaWBiuux 9 cdespansi 1952 roaa B
Hucruryre tirueHs npy LTyTrapTcKOM TeXHOAOTUYECKOM
YHHBEPCHUTETE, MTPUCYTCTBOBATH

1) nipodpeccop @pann INonnes;

2) moMmowHMK Mrructpa Kamng xak npeacrasurens Penepa-
JIbBHOTO MMHUCTEPCTBA BOIHbIX PECYPCOB B bOHHE;
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3} Buxtop [llaybeprep, 3anbulypr, ABCTpUA,

1) Banwrep LlayGeprep, ban-Hus, ABcrpus.

IpeaMeroM neperoBOPOB AB/LUIHCH HECKOJILKO TEM H BO-
NPOCOB:

1) Boanpie pecypchl M TEXHUUECKHE M HAYYHEIE TPOBAEMEI, CBA-
3aHHBIE C HUMU.

2) Hayunsiii goxnan Buxropa Haybeprepa, nocBanicHHbIN €10
HCCNICAOBAHMAM, OTKPHTUAM, TPEIVIOXECHUAM, U IEMOHCT-
pariusi 3aBepUICHHBIX NPOCKTOB B O0JIACTH €CTECTBCHHOM
THAPABAMKH, 4 TAKXKE HEKOTOphIC HAGMONeH WA, OOBLACHEHHS
Y JTOrMYEeCKKE BBIBOAB!, KACAIOIUECH CENBCKOIQ XO3ANCTRA,
JIECOBORCTBA, BOAHAIX M DHEPreTHHECKUX PECYPCOB,

3) KpaTkuit HayaHBii noknan Bansrepa [ilaybeprepa o Heesk-
nunoBoit (Fayccoroit) KOHUENIKAM IPUPOIE], OCHOBHEIE NO-
JIOXKECHUS KBAHTOBOH (PU3MKU U PAKThI, BKIIIOYCHHLIC B TECO-
PHIO OTHOCHUTE/IBHOCTH, HCIIONB3YIOIIUECS JUI TOTO, YTOObI
CHENATh AKIUEHT HA HIEHTPOOEXKHOU AMHEMHKN SHEPTHM TTIPH-
POJBL, 4 TAKKE PEIOHAHCHBIC MPOHECCH BO BeesienHoi.,

1) Jagnrnenue npodeccopa INonnena o Heleaecoobpa3HOCTH
B3TASIOB M yTBEpXAcHHUI Bukropa v Bansrepa llaybepre-
pog. [podeccop Ppanu Tlonnen NpeacTaBUA CBOIO TOYKY
3peHNA, COTJIACHO KOTOpOH pelaloiye obJacTi TeXHol10-
TMH OBLUTH OCHOBaHBI Ha TIPMHLIMIIAX KJACCHYECKO#l Mexa-
HUKH, U [TOITOMY BCE 3aKOHBI, KACAIOLIUECS TOKA XUIKO-
creif WIM ra3oB, TaKXe JOTKHbI NPUHHMATHCS BO BHHMA-
HHE W ¢ HUMH cleayeT cuuTatecsa. Dosee TOro, B
THApaBIMKE, K4K H B JTIOOOHM Apyroi 00.1acTH, ONITHMAIb-
Hble U 3QPEKTUBHLIE PEIYNBLTATRI OBUIH HOCTUTHYThI [IPH
YCIIONIL30BaHUH EBKTMAOBOH reoMeTpuu. U3 3THX 3asBiie-
HUT MOXHO OBL10 OB CAENATL BHIBOA, YTO pa3padOTKy 11ay-
Gepreprepekux Tpyb coBepuicHHO Gecrione3dsl. [lonmmen
MONPOCH pa3peLiCHUs He IIPHHRUMATD YYaCTHE B JabHEN-
e paboTe, CCHUTAsICh Ha HeLenecootpa3HocTs MoTpayeH-
HbIX YCHIHEA U BPEMEHHU.

1) Kamirg 6¢30T0BOPOYHO COTARCHACS ¢ TOUKOM 3peHud [lon-
nesa v no6aBwi, 4To BoHH 0L 3aMHTEPECOBAH DTHMH Ha-
YYHLIMH HCCNEI0BAHASTMH BBHAY TOTO, 9TO OHH MOTJIH T1O-
JNOXUThH KOHELl HEKBAIM(DUIIMPOBAHHAIM U BE30CHOBATENb-
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HbIM HanaaeHuaM Bukropa lllaybGeprepa Ba obmenpUHa-
TYIO CHCTEMY YIpaBJIeHWA BOAHBIMKH pecypcaMu. BoHH
oaxe roToB BHECTH CBOH BKJIAA B (PMHAHCHUPOBAHUE ITHX
HCCNICAQBAHHHA.

6) Bcaen 3a Tem npogeccop Ilonnen oGbABMA, YTO €r0 YHUBEP-
CHUTET COTJIaCEH ITPOBECTH P IKCITEPHMEHTOB ¢ NMPAMBIMU U
prdNeHbIMH reIUKONIAIBHBIME TpyOaM¥ M MpelocTaBUTh
pe3yabTaThl B TeueHHe OBYyX MecsaueB. [TpockbGa Bukropa
layGeprepa o ToM, yTo6Hl ero ¢uiH, Bansrep LlayGeprep,
IIPHUCYTCTBOBAJ NPH THX PKCIIEpUMEHTAxX, Ohlj1a yAORIETBO-
peHa.

7) Janee 6pL1a onpeRencHa LeNb HCCACHOBAHHMA, KPYT BOMPO=-
COB, KOTOPEHIE NPEACTOLTO PA3PEILNUTE, X OOCYAIEH nogpas-
men, xacawiuics GopMaTa cepuH IKCIEPUMEHTOB. 3RecCh
HIRa peyb O 3HAYMTEALHDIX COKPALLEHUAX JOCTATOYHO CAOXK-
HBIX BOIIPOCOB, 0003Ha4€HHBIX B MyHKTaX 1— 5 HayyHOTO IO-
KJahaa.

8) B nyHkre 6 paccMaTpHBaNICA CHOPHBIM BONPOC, HA KOTOPOM
Buxrop [llayGeprep xoTen cAenaTh akieHT. TeMma 3ByYania
TaK: «TexHuYecKast THAPaBAHKA U €€ pa3pYLUUTCIBHEBIC MO-
caeacreua». C onHo# croponwl, npod. Ilonnen pazzenun
B3rnaasl 1layGeprepa, ¢ apyroil — Kamnd kareropayecky
HE NPUHAA KX. B IyHKTE 6 HE TONBKO 3aTparHBATHCH BONPO-
CBI H TIPEANOIOXEHHA, HO M TPMBOIWINCH HAYWHO JOKA3aH-
HBIe (pakThl U 0GOCHOBaHHKEIE NOBOIB. OH OXBaThHIBAN Clieay-
Io1Ke TpobaeMH:

a) Hanbonee 3HAYUTEIbHBIE H3MEHEHHUA NPUAPOIHOro 6anaHca
NIPOMUCXOOAT H3-3a MEXaHUYECKOH KOPPEKUHHK PSYHBIX HACKI -
N M UCMPARICHHA PEYHOTO Pyca (HOKa3aTeIbCTBO: COCTO-
stHue PeitHa, JiyHaa ¥ ApyriX BOZHEIX BOAOTOKOB);

0) HeCMOTpA Ha 3HAYKHTEABHHIA yliep0, HAHOCUMEIH peKaM
BCJIEACTBAE HEECTECTBEHHOM U NIOTOMY HEBEPHON peryisLmMv
TeYCHMs, CYLLIECTBYIOLLIHE METOARI BCE eLLe IIPUMEHAIOTCA Ha
IIPAKTHKE;

B) (baKThl, KOTOPHIE HENL34 OMPOBEPTHYTH, 6€30LIUGOTHO JOKA-
3BBAIOT, YTO OCYLUSCTBIEHUE TAKHX KOPPEKTHBHBIX HCHCT-
BH#i IO OTHOIIEHMIO K PEKAM, TO €CTh OCYLIECTRICHHE Mexa-
HUYECKNX METOIOB PEryl1sLUMH BOIOTOKOB, IIPHBOIMT K €llle
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Gonee CHIbHOMY OMYCKAHHUIO YPOBHS BOAHON NMOBEPXHOCTH, 4
4epes ONpeJIe/ICHHOE BPEMA — K UCCHIXaHHIO PY4YbeB H 06Me-
JIEHUIO DYCen;

T) IOKAaA O COCTOSTHUM CeNBbCKOTO X03aHcTBa (Tperbero peitxa),
DaTHpOBaHHBI 4 ¢eppans 1939 rona, CBMOETENBCTBYET O
TOM, YTO NOCJEACTBUA UCYEIHOBEHUA MPUPOIHBIX BOIOEMOB
W 0OMeJIEHHS PEeK CTUTH HACTONLKO OIUYTHMMEI, YTO CAEIYET
OMacaThCH PaCIMMPEHHA CTEITHBIX TEPPUTOPHHA,

O) MaNlelillne U3MEeHEHHUs IPUPORHBIX MPOIIECCOB MOTYT OKa-
3aTh HENpeICcKa3yeMbie NOCACACTBUA B Dyay1LeMm;

€) NOBRIIICHHE TEMITEPAaTYPhl BOAbLI H3-3a HAPYIISHUA IIPHPOLL-
HOM CHCTEMBI ABHXEHNA M COCTABA BOAKI IPUBOAUT K YMEHb~
UIEHHIO TATOBO# CHIKI M NPOTMTYCKHO#M CTIOCOGHOCTH BOAOTO-
Ka, a B JANbHCHLICM — K [TOJIHOMY MX MCUE3HOBEHHIO;

X) HECMOTPHA Ha HU3KYIO CKOPOCTD TEYEHHSA, ECTECTBEHHO TeKy-
11ad BoJa oGIafaeT OTpOMHOM TATOBOM CHAOI, KOTOpas yMEHb-
maeTcsa H306peTeHHMMH TEXHHUECKHMH CPEACTBAMH,

3) HET HUYeTO 6osee aBCYpAHOTO, YeM YBEIAHYCHHE NSOTOTHYE-
CKOIO rpaMeHTa H YKOPOYSCHHE BOJHOTO IYTH, ITOTOMY UTO
B JAHHOM ciydae Boaa Onaroxaps €€ COOCTBEHHOMY Becy
CMELIAeTCA CO CBOETo €CTECTBEHHOIO NYTH, TEM CaMbiM
YCTPAHSAA TPCANIOCHUIKM IS HEOOXOAMMBIX TNPHPOXHBIX
npeobpa3oBaHuM;

H) THIPABIMKA MTHOPUDYET:

* B3aUMOAEHCTBHE MEXIY TATOBOM CHIOI’ U TIPOIIYCKHOM
CNOCOBHOCTRIO BOAOTOKA;

* ECTECTBEHHMIE M3rHOH peKH 0bpa3oBLIBalOTCA Onaromaps
6uonnHaAMYeCKONH GOpME IBUXKECHHUS;

* BpalllCHHE CTPYH BOAE BOKDYI COOCTBEHHOM OCH TOXE ITpO-
HCXOIUT O1arogapsa ecrecTBeHHOM dopMe peyHoro npoduns;

* NOJDKHOC OrpaxicHne (0T M3OKTOYHOIC TENAA, COMHECTHO-
ro cBeTa M T.4.) obecneunsaerca Hnaroaaps eCTeCTBEHHOMY ped-
HOMY IIYTH, OTJIOXCHHIO 0CaZ04YHbIX C/IOEB;

K) €CTeCTBCHHAA PETYASLINA HANPABICHHUA TEYEHUA HEBOZMOX-
Ha Yepe3 MEXaHUJIECKOE BOCCTAHORICHKE HTH TIepecTPORKY
pPEeYHbBIX Geperos; ’

N} BoAa, KpOBb H COKH PaCTEHHH — BCE 3TO HAKOITUTENMH U Npe-
00pa30BaTeNH, B KOTODHX NPOHCXOOST IOCTOAHHEIC TPOLIEC-

283



CHl CHHTE3a ¥ pauroxeuud. OHU TeM HHTCHCUBHee, 4eM Bo-
JIBIUAST JONS BObI, COKA WIH KPOBH ABUXETCS €CTECTBEHHBIM
obpazoM. B cBeTe 3TOr0 BHEUIHME JPAKTODbI, YBCTUYHBAIO-
IHE CKOPOCTH TEYEHUSH, HE WMEIOT HUKAKOIr0 3HAaYCHHUS, B TO
BpEMS KaK BHYTPCHHSS OANaHCHPYIOILIAS CKOPOCTH Wrpaer
BAXHYIO POJib,

M) TTPOMCXOXICHUE €CTECTBEHHLIX CUM BOABI, B TOM YHCIIE H TA-
TrOBOM CUJIBL, 2 TAKXE CKOPOCTh TEYEHHSA ONPEACAAETCS BHYT-
PCHHUMY BOAHBIMU METAOONTHUYECKUMU MPOLIECCAMH;

H) KQJIMIECTBO MOXHO NPEBPATHTL B KauecTRo. 1 pebyercs nuib
COOTBETCTBYIOIAS OPTAHU3ALINSA ¥ OCYIIECTRIICHHE [TPOEKTOB.

JHoknian o npeaBapuTeIbHLIX UCCAETORAHUAX

re/IMKOMAANBHBIX TPYO pas3iMaHol KoH(pHTypanuH,
npoBoAMBINHXCA HHCTHTYYOM rHIHEHbI IPA
IITyTraprcKOM TEXHOIOIMIEeCKOM YHHBEPCHTETE,
I'epManus

Pyxosoaurens: npod. ©paun [lommen

Bo spemst nmeperoBopoB ot 9 derpansa 1952 roma rpymnow
YUYEHBIX, 3aHUMAIOLIMXCA GMOTEXHHUKOM, GbUIH CKOHCTPYMpPOBa-
Hbl PAVIHYIHBIE MOJEH NIPAMBIX H CHIUPANEBUIHBIX TeJIMKOH/IA-
JBHBIX TPYO M3 pasiingHbIX MaTepHaioB, AocTynHbIX L TyTrapr-
CKOMY TEXHOAOTHUYECKOMY YHUBEPCUTETY, ¢ TEM YTODBI OKOHYA-
TEABLHO PA3BLACHHTD CICAYIOIIHE BONIPOCHI:

1. MoXHO Jiy1 3aCTaBUTh BOAY HBUIATHCS IO MHOTOMEPHOMY, 3d-
BHXPAIOLICMYCS, H3BUNHCTOMY, CIIMPAICBHOIHOMY IYTH,
MPOMNYCKad e€ 4epe3 Tpyont?

2. Hrpaet u popMa 1nIpoBOAsiLe TpyODl pellIAIoIyIQ PONb B 40-
CTHXEHHY ITOTO 3aBUXPAIOILETOCH ABYKECHUNA?

3. Urpaer nu MaTepua, U3 KOTOPOTO Ce/IaHa TpyDa, pelaionyio
POJib B IOCTYDKCHHH 3TOT0 3aBHXPAIOLIENOCHA ABHXKEHUAT

4, TIponcxoaaT TH H3MEHCHH MOJIEKY/IIPHOM CTPYKTYDPH BOIbE
baarogaps eCTeCTBEHHOMY 3aKPYYHBAHHIO OTOKA?!

5. MoxeT a1 3aKpyYHBaIOIIEecs TCYCHHE MPENSTCTBOBAaTL 00-

Pa30BaHHIO OCAAKA Ha CTCHKAX Tpy0?
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K Bompocy 1.
MuoromMepHoe 3aKpyuHBaOnIeecs CIUPANEBHIHOE TCYCHHE

Ecan Boy, cOAepXalylo KpYNnHbEe BIBCIUICHHDIE YaCTHILH,
CHauyaja B30OATATh B CTEK/STHHOH MEH3YPKE, a 3aTeM OCTABHUTh
€€ BpallaThCsl CAMOCTOATEABHO, TO B3BCIICHHBIE YACTHLIB CAMH
Mo cede CKOHLECHTPUPYIOTCH OKOMO OCH BPALLAICILEroCs LiH-
JTMHApPa BOIbL. DTO H3BECTHOE ECTECTBEHHOE ABIEHHE YXe HCITO-
JIB3YETCSA HA MNPaKTUKE B UMPKYIIHPHOM TECKOYAOBHTCABHOM
Mexanu3me Kommanuamn Geiger, Karlsmhe n B «'mapouukno-
He» koMnaH#uM Stami-Carbon juta OYHINEHMA BOABL OT NpUMeE-
ce. B 00oHX Cliygaax coaepXMMOe HWIHHAPUIECKHX KOHTEeH-
HEpOB BPAILAIOT, MOAaBas CTPYI0 BOJBI MO KAacarefbHOH K
OKPYXHOCTH UWJIMHAPA, YTO, KAK CYUTAETCA, M ABNHETCH NIpU-
YUHOWU KOHILICHTPaLMK B3BEUICHHbBIX YaCTULL 110 BEPTAKANbHOH
OCH MOBOPAYHBAIOILETOCS UAUHIpA XUIKOCTH. OaHaKO, ecni
BOAY ITOJABATE U3 OONBUIONO BMECTUTC/ABHOTO KOHTEHHEPA 8 BO-
J03a00pHYIO TPYOY M TIPH 3TOM 3aCTaBAATD €€ BpalllaTbea TO Gbi-
CcTpée, TO MEANeHHEee, C(hOPMUPOBLIBAETCH BCACBHIBAIOIIAS BO-
POHKa, pa3Mep H NTYOHHA KOTOPOIt H3MEHSETCSE B 3aBUCHMOCTH
OT CKOPOCTH TCUCHUS B BOJOBHITYCKE, BHUMATE IbHbIC DM Ya-
CTO HaGaRa1T GOPMHPOBAHUAE TAKHX BCACHIBAIDWHX BOPOHOK
B CJINBax BaHH M ©acceHHOB. 3aKpyuHBaHHe BOILI B TpyOe pa3-
BMBAETCA OT BXOAHOTO OTBEPCTUS B HaNpaBI¢HWH BOAOBLIITY-
CKAa, ¥ JaMbHENIIEEe ABIDKCHUE BOIBI HEIIOCPEACTBEHHO B TPyOC
BOHOBBLINYCKA CTAHOBUTCH PE3YAbTaTOM 3TUX B3aMMHBIX BJINA-
HWH, TEYEHHE COCTOMUT M3 OAHOBPEMEHHO ODLEAMHEHHDBIX HE-
CKOJIBKHX TPEXMEPHBIX NPOCTPAHCTBEHHLIX KPUBLIX, KOTOPHIC
MOXHO CI¢J1aTh BAIHMBIMU HIDKEHJIOXKEHHBIM O0pa3oM.

Boaa BeiTeKaeT M3 cocyla, B KOTOPOM NOCTOSHHO TTOANEp-
XUBAETCS YPOBEHb BOJBI, B CTEKISHHYIO TpYOy 40 MM' B IMaMer-

' Yrobm nomoun YUTATEND, HEZHAKOMOMY € METPHUECKOH CHCTEMOM Mep,
N0CXKATH TPYOAHOCTCH, CBA3AHHHX ¢ YNIOTpebneHneM GpATAHCKHX HIN aMEpH-
KAHCKAX EAMHBL W3MEPEHUS , N3AATENh NPEAOCTARNRET CACAYIOLINE COOTHOLIC-
wust: 1 murp (1) = 0,22 6pur. ramnonor = 0,26 amep. raanoros; | MUUIHMETp
(mm) = 0,03937 moitma; 1 k8. MuwmuMeTp (Mv') = 0,00115 k8. JoiiMa; 1 ky6.
syuimeTp (MM’ = 0,00006102 moitma®; 1 canrumerp (cM) = 0,3937 mofiMos;
1 xB. cauTumerp (cM’) = 0,155 kB. mioitma; | ky6. cantuMerp (cMm’) = 0,06102
moiiMa’; I zeuwmerp (anm) = 3,937 mokima; 1 k8. acumMeTp (amM°) = 15,5 kB, A10H-
ma; 1 Ky6. neuMeTp (cM’) = 61,02 moiima’; 1 meTp (M) = 39,37 mcitma (3,28 y-
ToB); | KB. MeTp (M') = 10,764 k8. QyTOB; 1 K¥6. MeTp (M) = 35,315 mioftma’
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pe ¥ NpOABUIacTICs BIEPEH C MOMOIUBIO PE3HHOBOrO OpaHic-
noita 19 MM B AnameTpe K sonootsoay. Eciu, kaxk B chyyae nc-
npiTadig 1 (ueprex Ne 1), cocyr M 1opada BOAbLI ObUIM
OpPraHU30BaHbl TAKUM 00pa3zoM, 4TO MOT/IO Pa3BUTHCST TONBLKO
oYeHb cnafoc CIMTUPANCBUAHOC IBUXCHHUE BO BXOJHOM OTBEpD-
CTHUH TPYOBI, TO B CITydae HCTILITAHUSA 2 (depTexX Ne 2) HapaiuBa-
HUIO CNUPAILHOTO ABMXKEHUS NMPEAHAMEPEHHO TIOMOTanu op-
Ma TpyObl ¥ TAHNEHUHANABHBIN IPUTOK BOAbL, B HCNBLIThIBAEMYIO
Tpy6y MuaMetpoM 40 MM ¢ rwowansio ceueHus 0,125 am’ noga-
sajachk Boda co cxopocteio 0,2 u 0,21 a/cek Tak, 4ToOH CKO-
pOCTh TeueHHs B Heit 6blia pasHa oxono 1,6 —1,68 aM/cex. Do
yXe B NpeAchax cKOpocTH 6YpHOTO NMOTOKA. TOHKasA HIETKOBasi
HUTh, APUBA3AHHAA K KOHLlY, OIYCKANaCh NPSIMO BHU3, B UCMHI-
TaTeNbHYIO TPYOY, H B COCTOSIHMH TOKOsi, Giaronaps 10TOKY
BOIbI, TCKYLIEMY Yepe3 TPYOKY, BOBIEKATACH B MEICHHOE Bpa-
LIATEABHOS JBUXKCHUE M CTRHOBHWIAChL ITOXOXEH Ha 3aKpyvyeH-
HYIO TpeXMepHY1o cnupanb. B axcneprMerte No 2 uCKpUBIEHHE
HUTH OBITO CIIBHEE, UEM B nepBOM, Grarofmaps Oonce UHTEH-
CHUBHOMY 3aKPYYMBAaHHIO Ha BOA03ab0pe. Takxe, NOMUMO 3TO-
10, 6BIJI0 YCTAHOBICHO, YTO MENKO3EPHUCTLIE HEPACTBOPUMDIE
NIPUMECH, PABHOMEPHO pacripeleNeHHble TI0 BOAE C NOMOIIbIO
MENIKOrO CUTA, COOPATHCH B MAICHBKHUE CKOTUICHUST Ha MPOTH-
XEHWHN TPEXMEPHOro CNHPAJBHONO MYTH, 0003HAYEHHOTO HU-
ThIO. TakiM 06pa3oM, MOXHO CIENaTh BLIBOL, UTO NOTOK, 00pa-
30BLIBAIOUINICA B TPYOKE, HE TONLKO HMEET TPOHHYIO CMUPATh-
HY10 KOH(Mrypaumo, Ho M Bca KoHbUrypauus omHOBPEMEHHO
BpAIIaeTCA BOKPYT COOCTBEHHOM ocH. ([loKa3aTeasCTBO: 3aKpy-
YyMBaHHE W OJHOBPEMEHHOE BpAllICHHE LIETKOBOH HUTH.) 3TO,
MOMMMO BCETO IIPOYETO, JOKAZBIBACTCS TEM, UTO BO3AYX, COACP-
XalMica B BOAe, KOHLEHTPHUPYETCS HA IPOTAXEHHH TPEXMED-
HOM cri¥paiu B Tpy6e. B 3a8UCHMOCTH OT pa3Mepa My3bIpbKOB BO
BPaLAIOIIEMCH OKOJMOCHHPAILHOM BOAHOM IOTOKE BO3IyX
AU60 TeueT BMECTE C BOAOH, MO0 CHOBA MOJHUMAECTCA BBEDX.
Y1o0u1 GoJlee NPUCTATBEHO UCCASAOBATh 3TO MHOIMOMEPHOE 3a-
BUXpAIOLLEECS NBUXCHNE, ObUTH NMORBEILIEHE! CPa3y TPH WEAKO-
Bhie HUTH K YIJIaM paciopky B BHIE PABHOCTOPOHHETO TPEYro-
JIBHYKA.
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HecMmoTpst Ha TO YTO KaXBasd U3 3TUX Tpex HUTeH ObuUia 3a-
KpeIUi€Ha Npy NOMOILHK PACTIOPOK B CEPEANHE, @ TAKXE HA HUXK-
HEM KOHIIE, MOXHO ObL10 Habnionars 06pazoBaHUE TPEX CNUPa-
JICH BO BpEMsi TOKA BOAH 1O TPYOKe. KpoMe TOFro, HUTH B 3TOM
HOBOM PaCIOJIOXEHHM BCETHa ObLTU BbIHYXIECHEI H3THOATHCH B
TPEXMEPHBIE CITMPaJ/IbAbIE KOHPUIYPALIKH, BHE 3aBHCHMOCTR OT
WX BECa M TOT0, 9TO OHU ObUTUH IPHBA3ARK K pacnopkam. biaro-
Iaps ©ojee CHJIBHOMR XKECTKOCTH TpeX CILICTAIOLIMXCR BMECTE
HHTEM, 3aKPEIICHUSIM H TPOHHOMY BECY MX M3THObI ObLTH MEHee
MOXOXH Ha €CTECTBEHHBIE, 4eM M3rdObl ¢ANHCTBEHHOM HUTH.
[ToroMm M3 cepenrHB ¥ IHA TPYObI OBIIIH HIBATHI PACITOPKH, UTO-
Obl NONTHOCTBIO YAOCTOBEPHTHCSA B TOM, UTO CIUIETEHHE TPEX HH-
Teil He OBbUIO BRI3BAHO TGABKO JIMLLIB BPALISHHUEM PacIiopok, B
CBOIO OYCpEah BPAILAIOIIUXCA IMOA ACHCTBHEM NOTOKA BoAbl. Ho
W TIOCNE ITONO TP HUTH 3AKPYYNBATHCE, KaK M paHbIlE. ITO Ha-
FIIAHO NTOKAIWBACT TQ, YTO CILNCTCHUE TPEX HUTEH IPOUCXOAHUT
6naroaaps €CTeCTBEHHBIM MHOTOMEPHBIM 3aBMXPCHHSM BOJBI.

BHyTpu TpyObI 3TH 3aBUXPEHHST HAKIIANBIBAIOTCA Ha nepHbe-
pUUECKUE TOUYHO TAKOH Xe CNUpanpHOM KOHQHUrypauuH. 310
ABJIEHUE MOXHO OBUIO HalJII0AATE C TOMOMIBIO XEJIe3HLIX ONH-
nok. beuto 3aMeTHO, UTO BO BpeMst TPOTECKaHHS BOJBI 110 TpyDe
IHar CWIBHO 3aKPYYHBAIOLICHCA CITUPATH MEHSUICSA, OH TOCTE-
NEHHO YBEIHYUBANICH, H IO MEPE €10 YBEJIMUECHMS BOKPYT CITH-
paiy YBEJIMYMBAJIUCDH CKOTUICHUS YACTHLI.

Bce 311 noToKM, KOTOpLIE B TPYOKE HAKNALIBAIOTCS OAMH HA
JAPYToi W KOTOpBIC BOIEPBbIC ObLIH OHPEICACHBI ¢ [OMONIBIO
OINMMCAHHBIX BBILIE 3KCIIEPHMEHTOB, NOJIKHBI ObITh TILATE/BHO
HCCNEAOBAHE, B OCOOEHHOCTH MX 06pa30BaHUE H NeHCTBHE.

Ecim Ob1 35€Ch ObLIH aKTHBHB TOJBKO LIEHTPOOEXHBIE CWIbI,
TO CBHCAIOLLAA BHU3 N0 UEHTPY WICAKOBAas HUTh BIATMBAIACH N0
HATIPABJICHHIO K CTCHKaM. TakXke TaKue CHlbl HUKOE2a He CHpo-
BOMHPOBANTM OB OOBHBAHHWE TPEX HUTEH Ha MPOTAXEHMN cnabo
3aKPY4ECHHON cripanu. Jing LeHTpoOEeXHO AKTHBHBIX CHJI ObLIO
Obl TAKKE HEBO3MOXHO 3aKPYTHUThE TPM HUTH Ha nepudepuie-
CKMX 30HAX TPYOKH B OHHY HUTb, PACTIONOXEHHYIO N0 HEHTPY,
KOTOpas 3aTeM NMPUHHMATA CNHAPAICBHAHYIO TPOCTPAHCTBEH-
HY10 KOH(PHIypanuio. Takoe MOTIH CAe1aTh TONBKO LHEHTPOCT-
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PEMUTENBHEIE CHIBI, YbA CHJIA BO3AEUCTBUA BO MHOTO pas npe-
BbIUAMA UEHTPOOEKHEIE.

MHoroMepHElil 3aBUXPAIOLIMICA TMOTOK, TAKUM O0pasoM,
MOXCT Ha3bIBATHCSI PE3yJbTATOM ACHCTBUS LIECHTPOOEXHO Ha-
[paBieHHBIX CWI. OHU NOSBIAIOTCS ONaronaps caMoil cucreme
NBHOKEHMSI, UX C CAMOTO HAYANa MOXHO OIPEAEaUTh H TPOHa0-
MORATE.

KcTatu, MOXHO caenaTth BHIBOI, MCXOJS U3 H3MEHEHHSA 1ara
CWIBHO 3aKPY4YHBAIOLICICA B IIPOCTPAHCTBE CNHPAIH M M3 Ha-
BoaCHNA 32 QIOKYIIALMEH U MUIpaLiMeil B3BELIEHHBIX YACTHUIL
11O HaTPABAEHHIO K LEHTDPY, YTO ACHCTBUE LUECHTPOOSKHLIX CHI
ocnabeBacT 1o Mepe POABUXCHHS IMIOTOKA B TpyDax, a AchcTBHC
LEHTPOCTPEMUTEABHBIX CHJI, KOTOPBIC BCErAa npeodianalor Han
HEHTPOOBEXHBIMH, OCTACTCH HEUIMEHHBIM.

Habnogaemele npolecchl QUIOKyMSILMN, OTHAKO, HE MOTYT
DOBACHSATLCS TOJBKO JMHIllD RIRSIHHEM MexaHHyeckux cui. Co-
MacHO BOMBLIUHCTBY NPEANOJNOXEHU N, KACAIOILMXCS KOaryJis-
[{MH TBEPABIX TE, BIIOAHE JOMYCTHMO, YTO KOHUECHTPailust TREp-
IBIX YACTHUL] BO BpeMS JIBUXCHHKA NTOTOKA BHI3HBACTCA IEKTPO-
PUIHICCKHMM CHTAMH.

3a TedeHHreM BOIBI B IPAMBIX TPYOax Habi0aTH pa3IHIHbI-
MH CMOCODAMH, M CTANO COBEPILICHHO OYEBUAHO, YTO B TAKMX
rpyfax, HauHHasa OT caMoro BoA03abopHUKA, Boee HITH MEeHee
HHTEHCHBHO pa3BUBAETCA CTHPANEBIAHOE ABUXEHHE, KOTOPOE,
B CBOKO O4EPEAb, TPOBOLIMPYET 3aXPYYHBAOIICECS ABMXKEHUE Ha
OPOTHXKCHH U BCEH OIHHE] CIHPATY, HA KOTOPOS HAKIAOLIBACTCH
rCYCHHC HA NMPOTIXKCHHH Haubornee CHIBHO JAKPYICHHBIX H3TH-
30B CITHpATIH.

K Bonpocam 2 n 3.
Brmsnne GopMbl 1 MATEpHAZA TPYD HA 0OOpA30BAHNE M PA3BHTHE
JABMXPAOIIETOCH IBHKEHHN

Hajnoxenue moToOKOB JAPYT Ha APYra, KOTOPOe MOXHO 3aMe-
[UTh Ha NPOTSLKCHUH ¢1a00 WIM CHIBHO 3aKPYYECHHOM CIIMpaJiH,
BBI3BIBAET HX UHTEHCHBHOC COIMPOTUBICHHUE APYT APYTY, TaK KaK
IO KpasM ODOHX TeYCHMH OOpas3OBBIBAIOTCH BOPOHKH; KpOME
rOro, OHH Pa3iH4YaIOTCH 11O CKOPOCTH M HAaIIPARJICHMIO TEUCHUA.
A3 370ro NPOLIECCa MOXKHO CAEIaTh TOTHYECKUH BbIBO: YBEIH-
IEHWE BOJOBLIMYCKA B TPYOE MOXET OLITH YCKOPEHO B TOM CIIY-
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yae, ec/M [pasWwibHO OrpaHUYHBAThH NPONECC B3aUMHOTO BIUA~
HUs NOTOKOB APYT HA ApYyra U3-3a o0pa3oBaHUA BOPOHKH,

Tak Kak Gaarogaps puTMu4HO U3rnbalollercs GopMe B re-
AVKONIAALHUIX TPYyOax apTroMaTHYCCKH BO3BHKAET CWIbHHI
CTIMPATBHO 3aKPYYEHHBIH HOTOK, OHM UMEIOT GONBLUIYIO Bpony-
CKHYIO CITOCOOHOCTD, UCM TIPAMBIC TPYOKH C TOH Xe TUTOILALBIO
CEYCHHA TP TAKMX XE OCTAILHBIX YCIOBHSIX.

Ecian npouecchl ABrXeHHs, BOSHUKAIOLIUE MO BCEil JUTHHE
Onaropaps cnupalbHBIM H3rMOaM TeANKOUAANBHOH TpyoOkm,
TAKXKE CHHXPOHHBI C HMITYALCAMHA, KOTOPBIC BO3HHUKAIOT O1ar0o-
1apsi CKOPOCTH CKBO3HOIO TEYEHW, TO, B CIYYaAE € CHIBHO 30T~
HYTOM cnUpaneenaHoi TpyOxoit, BOa HAYMHACT ABHTaTHCA NO
FeIMKOMAATSHOU KOHCTPYKIIMH, ¢B000AHO0 KO1eOIACh M OCHWI-
TMPYA, TO €CTh HE K2CAsICh CTEH TPYODBI M He 00pa3ys 3aTPyIHIIO-
IWHE TEHEHWE OTACTBHBIC BOPOHKH. B 3TOM ClTyuae B pely/IhTaTe
NCHCTBHS MHOTOMEPHOTO 3aKPYYHBAIOILETOCH ABOKEHUS CTEHEI
TPyOhl NOYTH He OYAYT OMBIBATLCSH BOAOH. MOXHO caenath Cie-
AyIollge MMITOTETHYCCKOE YMO3AKIIOUCHHE, TP 0cobbIX yCio-
BUSIX B TCTAKOUIANABHBIX TPYOax BNOMHE pealibHO CBECTH HA HET
TIOTEPH CKOPOCTH, OOYCROBIEHHBIC TPEHHEM, KOTOPLIE NOTYYa-
IOTCSA B TIPAMBIX TpyDax.

To xe camoe MOXHO NpoaenaTh ¢ reTMKOHIAUILHBIMHA TpyOa-
MM, B KOTOPBIX BHYTPH NMpsiMOil TpyOBt BCTpOEHA dopma cnabo
3aKpYYEHHON CHHMPAIH, TO eCTh 3aBHXPEHHOEC ABMXXECHHE BOIbI
obycaannusaercs ocoboil BHyTpeHHel Koundurypaunmeh creH
1py6nl. Takue BHHTOOOpa3Hbie BCTABKH, BHEAPEHHBIC BHYTDD
CTEHOK MPAMBIX WM KU3rAOAIOIUMXCSE TeJAMKOMNAALHBX TPYO,
OMAroapA Xxapakrepy TCYCHHA He TOJNbKO OyayT cnocebcTBOBaTh
(hOpMUPOBAHHIO 3aKPYUUBAIOUIUXCS IIPOLECCOB, HO U CTA0NWIN-
3UPYIOT HX TTONE3HYTIO KOH(PUIYPALMIO — KAK, HAIIPUMED, B CITY-
43¢ ¢ HAPE3HHM CTBOJIOM PYXKbS. -

'mnoresbl U YMO3AKNIOUEHHs, OITUCAHHBIC BBILIE B OTBETE HA
sonipoc 1, OblaK MpoBEepeHbI Ha NOCTOBEPHOCTD. BRUTH NpoH3BeIe-
HbI M3MEPEHHUS BOZACHCTBHSA CHII TPEHHA M CKOPOCTH BOJIOBBIMY-
K2 B CEMH Pa3AMYHBIX, NPSAMBIX U CIMPAIEBUANDIX, TpyDax ¢ pas-
TUYHEIM NONEPEYHBIM CEYECHMEM M M3 PasIMIHBIX MaTEPUAIOB,

H3 cocyla ¢ MOCTOSIHHO TOAACPXKUBAIOLIMMCA YPOBHEM
BOJAKI IKCTIEPUMEHTATbHOM YCTAaHOBKH N\ | BOAA MpOBOIUNACE B
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TPYOKM ISl TOTO, UTOOBI UCCASAOBATh €€ MpU TOMOLIU PE3HHO-
poro uuadra 19 MM B auamerpe. Takoro xe GMaMerpa pe3vHO-
BBIN LILVAHT CYXWA AJIA TOTO, YTOOBI NOABOAWTH BOAY K KOHTPO-
JBHOMY cTBOpPY. KOHCTPYKUHS cOCTOSUIa M3 TPYObl BOAOBBIITY-
CKa, KOTOpash KOHMYECKM pacHiMpsUiach BO BHYTPCHHEM
anameTpe ¢ 20 MM 0o 40 MM B HMeJ1a XBa LUTYLIEPA A9 HOACOE -
JUHEHUA K amnnaparaM, H3MEPAIOWNM MOHUXECHHE NABJIeHHSA
(veprexH 3 u 4). Tpyba BOAOBBITYCKA NOACOSOIUHEHA K TPyDe,
HAMpaBIAWILEeH BOLY B BOAOCOOD. [Insh H3MepEeHUs: BpEMEHH, 34
KOTOPOE BbITEKAKOLIAS YEPE3 TPYOY BOAA ITOJIHOCTBIO 3a10JIHANA
15-AUTPOBBIH M3MEPUTEIIBHBIH COCYA, ObLT UCIOJIb30BAH CEKYH-
JOMEP, U HCXOAA U3 TTONYYCHHOTO PE3VIBTATa TTOACUHTHIBAIACH
CKOPOCTb TeMEHHUA. [MAPOCTATHYECKUIH HATTOP ONIPEeIsUIN NP
MTOMOUIW TpeX U3MEPUTENBHBIX TPYD, KOTOPBIE HAIPSIMYIO [IpU-
MBIKATA K KOHTPOJTbHOMY CTBOPY. TaknuM 06pa3oM, NOCTOAHHO
KOHTPOJAMPOBANACH Pa3HOCTD B BHICOTE h MEXAY YPOBHEM BOIbI
B cOCylie ¥ Ha Bojosbimycke. KpoMme Toro, naMepanace pasHuna
AaBIeHM, BOZHUKAIOWAA BO BpeMs IPOTEKAHNA BOIL] IO TpyGe
BOAOBbITTYCKA.

YcTaHaBauBaeMmble TaKMM 06pa3oM pacxoabl BOAbI § 3aBUCAT
OT BETUUMHDLI CHIBI TDEHHSA, U HAa YEPTEXE S NpeAcTaRneHsl Ipa-
¢huKH 3Toi 3aBUCKHMOCTH. s mocTpoeHUs rpadUKOB HCIONb-
30BAJIACH JBOKMHas AorapupmMuUYeckass CHCTEMa KOOPIMHAT.
[IpuHKUMas BO BHMMaHHE pa3THUYHbLIC NONCpeyHbIe ceueHus f
Pa3IMYHbIX TECTUPYEMbIX TPYO, B IAHHOM CJYYae CKOPOCThb T¢-
YyeHHS v He ObUIa rpapHuecky OTpaxeHa B ABOWHOM Jorapud-
mudeckoii popme. Ha rpaduike 01 oTpaxes UIMCpEeHHR# pac-
XOJ BOJIbI, KOTOPLIA NOAYYHIN, H3MEPSs paXIHYNAA YPOBHEH BO-
Abl B BhICOTe h. JIMHMH, COCAMHAIOLIME B3aMMOCBSI3AHHbLIE
BEAMYHUHDI, KOTOPLIE MOXHO BKpaTLUe Ha3biBaTb  — h-TWHHH,
JOJDXHBI OBITE RPSIMBIMH, €CTH OCHOBLIBATHCH Ha hpopmMyite Baii-
c¢baxa, coriacHo Koropoit ‘

c! :
h=£x‘v2 =c"x(—gt:) xq’ =cxq’

CoracHo 3TOMy 6a3HCHOMY YPABHEHHIO H3MEPEHHbIC BEU-
YHUHBI TPYO C OMMHAKOBLIMU ITOTIEPETHBIMH CEYEHHSIMU U ¢ OIMHA-
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KOBOU 1LCPOXOBATOCTLI) CTEH TPYORI JOKHBI, TAKMM 00pasoM,
HaXQOUTLCA Ha NpAMOH JMHMM. B cilyyae paiiMyHBIX ceueHuit
3HAYEHMA BEAWUHH, €CTECTBEHHO, CMEIAIOTCS] Ha BETUYHHY, TPO-
nopuroHaneHyio 1/f.

Kak moxa3saHo Ha yeprexe S, Q — h-JAMHUHW pasInYHBIX HC-
NLITHIBAEMbIX TPYO (PAKTHUECKH O4YEHE CUNBHO OTKIOHSIOTCA OT
MpAMOW M MOKa3bIBAIOT XapaKTepHBIH Kypc KoneGaHMH, Kak,
HaIPHMED, B CIy4ae CO CNUPaNeBHIHON reJTMKOMIANLHOM Men-
HOIt TpyOoii (TecTupyemMas Tpy6a Ne 2), OTHOCHTENBHO KOTOPOI
HE WCK/IIOYEHA BO3MOXHOCTD, YTO OINPEAC/IACMBIC [1aPAMETPLE
He OblIM YCTAHOBEHb! € JOCTATOYHOM TOYHOCTBIO.

I'ankue npsaMblie MEIHBIC TPYOBI C HEU3MEHHBIM (TECTHPY-
eMas Tpyba Ne 3) 1 koHnueckuMm (TecTipyeMas Tpyba Ne 5) ce-
YCHHEM — M3 BCEX JIYUIIe BCEro COOTBETCTBYIOT IIOCTYATY TUI -
paBinku h = ¢ x @°. B cryyadx ¢ IpyruMH vCTbITATe1bHBIMU
Tpy0aMu, KpoMe KOoNeOniouIerocs HanpaplieHUs KPUBEIX, Ha-
NIpABJACHUE COCAMHAIOLINX THHHI XapaKTEPU3YETCS OTHOILEHHU -
€M, B KOTOPOM 3KCTIOHEHT ( MeéHbie 2. s ACIBITaTeIbHOH
YCTAHOBKH (TecTUpyeMasi Tpyoa Ne 1) HenmocpeICTBEHHO, TAK X€
KaK H B TeCTUpyeMOil TpyGe Ne 2 (cniMpateBUAHOM reAHKoHAa-
JbHOM TpyOe), TecTupyeMoil TpyGe Ne 4 (mpsiMas CTekisiHHas
Tpy6a) u TecTHpyemoi Tpybe Ne 7 (mpsAMO#i KOHUYECKOM reIu-
KOHAaIbHOM Tpybe ¢ DONbIIMM MOTIEPEYHbIM CEUEHHEM), 3KC-
TIOHEHT yMeHblIWwiIcs Ol 10 1,67. B cmyyae ¢ tectupyemoit Tpy-
00 Ne 6 (koHHYecKas CriMpaieBUIHAs TeIMKOMIabHasA TpyDa)
oH (dakTHyecKn yMeHblaeTca ao 1,57, ¥ ¢ TecTHpyeMoii Tpyboit
Ne 8 (npsiMoO¥ KOHMYECKOH TeTUKOHIANEHOR TPYOOH — MEHB-
L€ TIONEPEYHOE CEYCHUE) OH JOCTUIacT CaMOro HU3KOro 3Ha-
yeHus — 1,51. BTO NO3BONAET CAENATh 3AKTIOYEHHUE, YTO HIBHU-
BaHHMe ¥ CKpy4YMBaHHWe Tpy0 MOTYT OKa3biBaTh KaK GIaronpHaT-
HOE, TaK U HEOMAronpUATHOES BIUGHHUE HA MPOLECChI TCYEHUS
fyaronaps MU3MEHEHHUIO CKOPOCTH OCHOBHOTIO MOTOKA.

Ecnu, HanpuMep, pacCMaTpPHBAIOTCA TECTUPYEMBIC TPYOBI
Ne 6 1 5, KOTOpHIE MMEIOT GAMHAKOBYIO JTMHY H KOHHYECKYIO
$opMy onepeyHOro CEYeHHA, TO 3HAYEHHE K3MEPEHHEBIX BEIH-
YMH U [IVIOKEHHE COCAMHAIOUIUX JIMHMI B 3TUX Cayvasx OyayT
CBHACTEALCTBOBATE O TOM, UTO H3THOLI 1 CKPyYMBaHUE B TECTH-
pyemoit Tpybe Ne 6 TipH n3MepeRHH 0Ka3blBaloOT HeOMaronpuaT-
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HbIA 3ddekT Ha ¢e noae3HocTh. IIpsAMas KoHuyeckass MeIHas
TpyOa ¢ TNaaKiUMU cTeHKamMy (Ne 5) mpu ToM Xe camoM paszin-
YN# B BHICOTE BOJAHBIX YPOBHEH ITOCTABASACT BOJbLI OONBILE, YEM
reIMKouaanbHana Tpyda. Paznnune B BOAOBBITYCKE, KCTATH, T10-
CTOAHHO YMEHBILIAETCS TI0 Meépe YBEJIMICHUS PATHYHIi B BbICO-
TE ¥ MPH 3HaYeHHH h = 28 cM TOAHOCTbIO CBOANTCA Ha HeT. [pu
OONBLUIMX PA3NUUYMAX B BHICOTE reMKoKAAnbHasA Tpyda (Ne 6)
rocrapaser GonblMil 00bEM BOABL, T€M TIPIMan MeJHasa Tpyba
(Ne 5). To xe MOMKHO ObITh IIPHMEHUMO K TSCTUPYEMOI Tpy6e
Ne 7, @’ = 0,17 n/cek, UTO, COPNACHO MPEANONOKEHHUIO, TIPEBbI-
HIACT q NPAMON, THaTKOH MearoM TpYOB (INe 5) B Touke, rae h =
30 cm. Ceityac 3170 MOXET OBITH NOATBEPXKACHO JOCKOHATbHBIM
aHAJTM30M U3MEPEHHBIX JaHHBIX TPYO Ne 2, 3, 4. Y npsiMoit crex-
JaHHOH TpyOsI (Ne 4) IpH paBHOM pazinuMM B BeicoTe h Beeraa
TIpH MOOLIX YCTOBUSIX 3HAYCHUE MCHBIICSE g, YEM Y MPAMOIT Mea-
Hoti TpyObl (Ne 3) U ciupaneBUAHON TEMNKOMAATLHON METHOM
TpYOHBI, HO BOJIOTH A0 pa3nwuus B Beicote 10,5 cM TpyGa Ne 3 no-
CTaB/ICT BOABI O0bLIE, YEM CITHPANICBHAHAS PeTHKOHAATRHAA
Tpy6a (Ne 2). OTcioa MOXHO CASNATE BBIBOJ, YTO padoTa Cru-
PUICBUIAHKX NETUKOUAATBHBIX TPYO BCeraa 2 ¢peKTUBHEE.

BRLIBOZIBI, CNENAHHDbIE M3 HANPABNCHUA COCAMHAIOLMX THHNHA
U3MEPCHHBIX TapaMeTpoB TpyO Ne 5, 6 1 7 i Kacawoumiecs 61aro-
IPHSTHONO BIUAHUSA 3aKPYUWBAHMA 3THX TPYO Ha MOTOK, YTO HA-
XONUTCS BHE 00ACTH U3MEPEHHSA, TAKXKE CITPABCH/IMBbBI I TEC-
TUPYEMBIX TPYD Ne 2, 3 41 4 0 yCTAaHOBJIEHHBIM H3MEPEHHBIM Na-
pameTpaM. U3MeHeHns OT HEOAATOITPUATHRIX FO OXarOMpHIATHBIX
BITWAHMA Ha TIOTOK, BBI3BAHHBIC 3aKPYUMMBAHUCM TpyD, — Kak
OXHIAETCA, NpuHagaexar o01acTu H3MEpeHMA JarHMX Tpyd
Ne 5, 6 u 7 no cpaBHEHHIO C MPSIMBIMH, TTAAKUMI TPYOAMH, VXKE
HUMEIOT MECTO B CJIy9ae ¢ TeCTUpYeMBIMU TpybaMu Ne 2, 3 ud u
HaxoaaTca B npeaenax obyiactu uzMepeHua. Ilosromy creayer
NOABEPTHYTb 3TH MCILITATE/IbHBIE TPYOR! TTOIHOMY aHATH3Y.

M3 paHubiX Tabnuubl 1 CTaHOBHUTCS SICHO, YTO TPalHeHTh
JapeHUA, 3HaYeHHWs h 1 BeJTHYMHA BOAOBEITYCKA HE HMEIOT HH-
Kako# enquHoOM TeHIeHUUH. YTOOB! ONpeacuTh, ABAAIOTCS JIN
HaOMI0AACMbIE OTKIIOHCHMSA PE3YJIBTATOM MOTPEUIHOCTE B U3-
MEpPEHMU, 3HAUEHUA, OCHOBAHHBIE Ha BEJIMYMHE BOJOBBITYCKA,
6bUTH OTOOpaXeHH B BUE rpahukoB (deprex 6) B 1BoHHOM JI0-
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FrapHOMHIECKOH cHcTeMe KoopauHaT, CliexyeT HpUMHHMATH BO
BHHMaHHE, YTO JUHHH COESAHHEHHS H3MEPEHHBIX 3HAYCHHH
npAMON MeaHo Tpyorl (Ne 3) u npsaMol CTeKIIHHOH TpyOD!
{Ne 4) NMEIOT Ty Xe€ TeHAEHIHIO, YTO H JAHHBIE CITHPANEBAAHOMI
reJIMKOUIANIBHOM TPYOHI (N2 2), a TakoKe Y MCITBITATENBHOM YCTa-
HOBKH (Nt 1), a ¢ apyroi cTopoHBI, OTOOPaXalOT XapaKTepHbIE
KonebaHus,

Pe3ynpTaThl 3TMX H3MEPEHHiL, TAKHM 06Pa30M, HOKA3bIBAIOT,
YTO COOCTBCHHO HCITBITATE/IbHAA YCTAHOBKA H3-3a €€ MONYKPYT-
7I0¥, cBHCAIOILEH BHU3 KOHPHUIypaLMH BEI3BIBAET 3¢xpeKT, 1o-
noOHBI 3thdexTy 3akpyunBaioLleHcs TpyOsl, KOTOpPBLi, OOHA-
KO, NOJTHOCTHIO WJIH X0 CaMOU GONbLIOH CTEMEHH AaHHYIHDYETCS
HCMONB30BaHUEM NOMNEPEYHOTO CedeHUs psIMOH TpyOr!. B ciy-
4ae BKIIOUECHHS CNHPATIEBUAHOM N'e TMKOMAATRHOM TPYOH (Ne 2)
HE npeanoaaraercs, 410 apdeKkT HUcXousumei TecTUpyeMoii
TpyOB (Ne 1) HeliTpanusyercsa, HO, BOBMOXHO, B JanbHEHIIEM
naxe ysenuyutca., CnenosarenbHo, YToOb MOAAESPXMBATh He-
OBXOAUMYIO HEATPANTU3ALMIO TPEHUS B UCIIBITATEABHEIX TpYOax
19 BOAOBBINYCKA ¢, HCOOX0ANMO AaN¢e yMEHbILATh Pa3iHiKNA B
BLICOTE YPOBHA BOABI OKOJOQ IPAAMEHTOB JABJCHHS [IPH BbIXONE
notToka, Ha ueprexe 7 BOAOBHIIYCK q, 33BHCALIMIA OT 3HaYEHHH
(h — ?h), oToOpaxeH Ha rpapuke B ABOHHON TOrapuPMHYECKOH
CHCTEME KOODIMHAT.

Tabmma 1
BoXOBWIIYCK DPAMBIX # NeJIHKOWIAMLABIX TPYD
B Boﬁ;}; rFCKopocrb ; _h i Ah | h-Ah
mycK TedCHUA cM l cM cM
q v [
o I afcex cM/cex —~
1) kcnepHMeHTATLHAA [ 0,148 523 i 7,35 10,32 7,03
ycTanoska Ge3 Tpy0, HO ¢ 0,166 58,7 881 (049 8,32
KOHMYECKEM BOa03ab0- 0,187 | 66,) 10,70 1 0,60 | 10,10
pOM M BozoBBiMyckoMTe- . 0,215 | 76,0 12,85 | 0,70 | 12,15
CTHpYeMO# TPYGHE M C pe- l 0,231 l 81,6 15,30 | 6,80 | 14,50
3HHOBRIM WIAHTOM 19 MM | 0,247 87,3 17,48 | 1,10 | 16,38
N —— | | |
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2) Crvpanesumsas reqm- | 0,130 J 25,7 60 |034] 566 §i
KOMIATbHas MeHasA Tpyba| 0,i68 | 3,93 10,05 { 0,47 9,58 %
npubnuauTenpHo 1,45 M 0,206 ] 40,8 13,7 10,621 1308 §
JUIMHOM ¢ IIOWATHIO 0215 | 426 157 10,70 15,00 {4
ROMNEPEYHOTO 0,234 | 463 18,0 11,20} 16,80 {2
ceueHus 5,05 oM’ 0,250 ! 49,5 19,8 | 1,36 18,44 g
+ 0,283 56,1 21,2 12,15 19,95 {::
. 0,294 58.3 2.1 1 1,55] 2055 . i
+ JlaHHBIE TIONYYEHM B 0,303 60,06 | 24,55 . 1,85, 22,70 |3
XORE PAIHIHBIX CEepmii 0,319 63,38 26,9 |2,05] 24,85 {3
| 9IKCIIEPUMEHTOB + 0,320 63.4 257 129 | 228
3) TlpsaMan MeaHan TpyGa, 0,123 24,4 53 1030] 50
BHAMeTp 2,54 M, 0,177 346 164 050 99 .
amna 1,45 M 0,211 41,7 ’ 15,6 | 0,65 14,95
0,246 43,7 20,2 (085 | 19,75
0,288 ' - 570 | 255 1120 24704
4) Mpsivas cTexnAHHas 0,106 210 | 55 [025] 525°
Tpy6a, aMaMeTp 2,54 cMm, 0,155 30,7 16,5 : 0,30 10,20
muHa 1,45 M 0,192 38,0 ’ 15,6 | 0,55 | 14,75
0,222 439 J 196 16601 1900 L
- 0,275 544 [ 253 (085 2445 %
5) Inanxast KOHHYECKAR 0,073 565 10,200 545
MeaiHan TpyGa, 0,1035 ’ 9,80 (022 9,58
amHa 1,45 M (,1200 « 14,65 | 0,20 | 14,45
0,1445 ( 20,70 | 0,30
0,1555 24,73 | 042 |
6)Konnueckas crpane- | 0,0525 | 460 (0,15
BMAHAS TeIHKOMIANLHAA 0,0820 9,30 0,23 | 9,07
MenHas Tpy6a, 0,1075 ’ 14,25 10,30 | 13,95
|mHHa 1,45 M 0,1320 L 20,55 {0,38 | 20,17:
00565} } 26,40 j0,62 | 25,78
7) TIpsamMast KOHHYECKAA 0,0565 © 535 [0,17| 5,18
reTMKOMAaNbHAsE MEIHAS 0,0844 10,70 | 0,32
Tpy6a ¢ H0ALLIWM NOfe- 0,1060 15,20 | 0,38
PEUHBIM CEUEHHEM, 0,1240 20,40 ‘ 0,22
pmuHa §.45 M e
8) IpsMan Kornyeckas 0,0292 5,90 ’ 0,10
reNIMKOUIANbHAS MEIHAS 0,0438 | i 10,70 | 0,10
TpyDa ¢ MEHBIIIMM TOME- 0,0545 J 15,7 1 0,10
PEMHBIM CEYCHHEM, 0,0665 | 20,70 | 0,13
a1 45 M 00788 | 26,40 | 0,18

300




Ta0mmwua 2

BoIOBLITYCK H IOTEPH, CBAAHHBIE C CHAOH TPEHAA NPAMBIX H
CNUPANTEBHINLIX TPYD H3 MEIH H CTEKNa |

Morepn, cBs3aHHbIE ¢ CHACH

MpsamMasa

BoaoBrnyckK
L . _TpeHMAB ___ . ___ [CTCKBIHHAas TpyDa |
CTIHPANEBUAHBIX NIPAMBIX -
TENHKOWIANLHBEX
L MEAHBbIX TpyDBax
J/cex ™ : CM M
0,12 0,10 0.5 1.85
0,13 | 019 0,20 2,07
0,14 . 0,00 4023 2,20
0,15 040 | 033 248
0,16 095 045 2,85
0,17 0,95 0,70 3,25
0.18 0,65 1,20 3,75
0.19 0,45 1,85 4,25
' 0,20 0,95 2.25 4,65
0,21 2,05 2,55 5,05
_ 02 2,50 _ 2.65 5.3
0,23 245 _ 295 5.45
0,24 2,10 3,10 N 560
0,25 1.70 324 5T
0,26 1,25 335 6.00
0,27 c. 080 3.50 6.20
0,28 | 0835 3.3 . 6,65
3 0,29 .00 4,00 700 _
L 0,30 0,00 4,30 7,30
0,31 ! 0,10 _
0,32 (.80 4.90 7,30
_ 0,34 _ 350 4,90
f 0,36 4,60 o 4,90
038 370 505
L 0,40 2,50 5,38 N
L 0,42 1,60 5,80 _
0,44 0,70 | 6,50

CoeaHUTENbHbIE THHAH B3aHMOCBS3aHHBIX H3MEPEHHBIX
BENMYMH Bo#o3abopa M BOJOBLIIIYCKA DKCIIEPMMEHTANLHOM
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OCXOIAT I10 BEHYUHE 3HAYEHHS CTTHPATEBHAHbIX reIHKOUIA-
[BHBIX TPYD, TOXE 0TOOPAXAIOT XapakTepHble KonebaHua no-
JenHux. Pesyabratsi HM3MepeHHi, MNONYYSHHBIE TaKHM
WOpa3oM, 3aTeM MCIOJIb30BAIMCE 11 ONPEACACHMS MOTEPD,
BSI3AHHBIX ¢ CUNION TPeHMA B TECTUPYEMbIX Tpybax HIMHOH
45 M, Kax 0603HaYeHO Ha 4Yeprexe 7, Kaxnas W3 OpAMHAT
f€XAY q — h-THHUSIMH 3KCNIEPHMEHTAILHON YCTAHOBKHU U TEC-
'HpPYEMBIX TPYD YCTaHOBJIeHA U 0ToOpaxeHa B Tabnuue 2.

Ha yeprexe 8 BOMOBBIMYCK TPYOB! rpadyuiecKy OTOOpAXKEH B
lexapToBoii CHCTEME KOODIMHAT, OCHOBAHHON HA 3HAYCHHUAX
‘HAB TPEHHS M COOTBETCTBYIOLLMX H3IMEPEHHBIX 3HAYEHUAX BO-
|OBBIITYCKa, COOTHOCHMbIX BEPTHKARLHO H TOPU3OHTAILHO. XQ-
OO 3AMETHO, YTO BCe IMHHM COSHMHEHMA OTOOpPaXaIoT Xa-
)‘AKTEPHBIH KOAEOMIOIIAACS Kypc, KOTOpblii Haubonee scHO
[POCTIEXHBACTCH B CJIY4ae CO CTIMPAICBUAHOM TeIMKOMAANLHOMH
pyoo# (Ne 2).

beccnopHo, Mcxoa8 ¥3 KOHOHUrypauMu TpeX KPUBEIX Ha I'pa-
DHKE MOXHO CIe/IaTh BbIBOM, YTO MPHU PABHBIX 3HAYEHKAX CHITbI
PEHHA CTIMPANEBUIHANA TeIMKOMAANIbLHAA MEAHasA Tpyba HMeeT
}ONBIIYIO TPOIYKTHBHOCTD, YEM NpAMasi MeIHast TpyDa ¢ TOi xe
VIMHOM M TAKHM XK€ [TOMEPEYHBIM CeUeHHEM. DTH Pe3y/bTaThI,
[¢ TIPUMEHHMBIE OTHOCHTENHLHO TYPOYJICHTHOIO MOTOKa, B Ha-
TOATIMHA MOMEHT CUHMTAIOTCA BEPHBIMHA, OJHAKO MOTYT pac-
MATPHBAThCA KaK TOATBEPKICHHE THIIOTE3, BBIEBHHYTHIX Ha
}CHOBAHHH [POLICCCOB TEUYCHHA, PA3BMBAIOIIUXCA B MPSIMBIX
pybax baaronas BUHTOOOPA3HOMY ITPUTOKY BOAMI.

C cuHxpoHHU3aliHeit CKOpOCTH 1 QOPMBE [I0TOKA B CIIKpane-
HAHOM WIH CIIHPAJIEBUAHOM TreTHKOMAANTEHON TpyOe 6bL10 3a-
1eTHO (paKTHYEKOE YMEHBIICHHE CHILL TPEHHS 10 HYJA.

[Monxoe MCHE3HOBEHHE CUITbI TPEHHA MOXET TTPOMCXOIUTD,
‘OTGa KMHETHYECKasl SHEPTUS BOIbl, TCKYLLUESH B CHMpPaJICBUI-
10 renuKoupATEHON Tpybe, B3aUMOIEUCTBYET C €€ CnHpane-
MIHBIM IBHKEHHEM, 00pasyiolMMCcsd BO BXOAHOM OTBEDCTHH
vt GnaroJapsA Hape3ke Ha CTeHax TpyObnl. BsanmoneficTBue
OCTIPOM3BOAKT MPOCTPAHCTBEHHbIE KONeGaHUS BOMBI, TOYHO
QOTBETCTBYIOHIHE 3aKPYYEHHOH KOHPHIypalluH UCNBITATE/b-
o TpyOHI.
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B aTo# ¢BA3H, OTHAKO, LIEHTPOCTPEMHUTEIbHO HANIPABICHHAS
CHNA BCACHTBAHMS, SIBJIAIOLIAACA DE3YNLTATOM 3aKPYYUBAHUSA
TeyeHHd, TAKXKE BHOCHT OTIpeIcaeHHHH BKIaa. OTHOCHTEIbHO
IKCIMEPUMEHTAILHBIX MOJENEH, HCCTEIOBaHHBIX B BOTIpoce 1,
(baKTHYECKH BO3HEWCTBHUE 3TOM CWIM HACTONBLKO BEJIHKO, YTO
NONBEIICHHBIC 33 OWH KOHEIT IIEJIKOBbIC HHTH OBLTH CKPYY€EHBI
B TPEXMEPHYIO MPOCTPAHCTBEHHYIO CNHUPajib, COOTBETCTRYIO-
wyto dopMe OToKa, HECMOTPA Ha IPABUTALIMOHHBIE CHJIbI TIPH-
TKEHHS, JedCcTBYIONHe Ha HUX. ClleayeT MPHHEAMATEL BO BHH-
MaHHKE, 970 TE XKe CAMBIE CN1ab0 H3OTHYTHIE MOTOKH C CHIBHBIM,
UCHTPOCTPCMUTENIBHO  HATIPABJACHHMM  33KPYYHBAIOLIMMCS
IBHXKEHNEM U CHIIBHO H30THYTBIE IIOTOKH ¢ MEHBILIHM 3aKpy4H-
BalOIMMCS JeHcTBUeM, HAOMIONaeMBIM B BEPTHKAJIBHOH CTEK-
JSITHHOM TpyO€ B MCIBEITATC/IBHOM YCTAHOBKE |, HAK/IAALIBANTHCE
APYT HA APYTa, ¥ 3TO MPENSTCTBOBAIO MX ABHKEHHMIO. B TO Xe
BpeMsl KMHETHYECKas DHEPrus BOAbl oDbpasyercda Onaroaaps
KOMOMHAIIHM CITUpajeBHAHOA (DOPMbBI M HAPE3KM Y€PE3 NpoTe-
KaHHE€ BOABI IO TPEXMEPHLIM CITUPATIBHEIM H BHHTOOOPA3HBIM
CTEHKaM TpYOBI.

B cayyae co caupaneBHAHOH TeAUKOMAANLHONH TpyGOH
(Ne 2) uMeIoT MECTO CIERYIOIKE 3HAYCHUS BONOBBIITYCKA H CKO-
pPOCTEeH NOTOKA. -

3HauycHUE TPEHNA B CIUPAAEBHAHON FeIHKONIATbHOM TpyDe
npHOIHXKAcTCA K HYJTIO:

kormaq=0,14n/cunuv=0,28 m/c, u

korna q=0,19 n/cunuv=0,391/C, 1

Korza q = 0,38 1/c unu v=10,60 M/c, u

korma g = 0,46 n/c wm v =10,92 M/c

W DOCTHIaeT MAaKCUMANTBHOTO 3HAUCHHSA

koraa ¢ =0,127 n/c wiu v=0,254 T/c, u xorna q = 0,165 n/c
win v = 10,330 m/c, u xorna q = 0,225 a/c uan v = 0,430 m/c, n
koraa q = 0,360 n/c umu v =.....

B ueprexe 9, koTophiil ABAsETCS HaHOOMee BCECTOPOHHUM
TONOMHECHUEM K HEPTEXY 8, MPUMEUATENBHO, YTO BOAOBIITYCK ¥
MIALKHX M [IPIMBIX TPYO [10ABEPraeTcst pUTMHYHBIM KOJ¢OaHH -
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fIM, OYEHb [IOXOXHM Ha TAKOBBIC ¥ CTIHPAICBUAHOM re AMKou,1a-
JIbHOM TPYORL. 310, NO-BUAMMOMY, OOBACHRAETCS TEM, YTO BOAA
CIHPANbHO 3aKPYYHUBACTCS BO BPeMs NOJAYH HA BOA03a00PDHHKE
IKCICPUMEHTANBHOH YCTAHOBKH, ¥ TéM, YTO YCTAHOBXA HMeEeT
U-o6pasnyio ¢popmy. HanpasineHne nuduii coenMHeHus, COOT-
BETCTBYIOLIMX HIMEPEHHBIM 3HAYEHUSIM,, TAXKe MO3BOJIAET MPe-
MOAOXUTH, YTO 3XECh MBI HMEEM JE0 ¢ ABYMS CBS3aHHBIMMU C
BOLOBLITYCKOM KOILCOAHHUAMHN, PACIIONOXECHHLIMH OTHO Ha ApY-
TOM, KOTOpBIE, BEPOATHO, ABIAIOTCA Pe3YJbTaToM OObEINHEH-
HOrO JCHCTBHS, OTHOCSLUErOCS K CKPYYHBAHHKO NBUXEHHS H
KOH(UIypaLHH HCILITATENLHOTO CTEHA.

Kpome TorO, Cllepyer OTMETHTD, 9TO q — h-TnHua npaMoii
CTeKIIAHHOH TpyOHl (Ne 4) B Anamasone BoaoBeinycka ot 0,13
10 0,20 n/cex abCONIOTHO TOYHO CIIEAYET 33 KPHBOM, KOTOPAs B
COOTBETCTBUM C IpHHIMIIOM Balichaxa oImucHBaETCH OTHOLIE-

HHEM
H=118xq

B cpasy caeayiomeM ocie 37010 AManasoHe 00/bLIero Bo-
NOBBIMYCKa TEM HE MEHEE  — h-JIMHHWS CTEKASHHOM TPYOHI OT-
KJIOHSIETCSE OYEHb 3aMETHO OT 3TOT0 (PYHAAMEHTAIbHOTO YPaB-
HeHMsi Balicbaxa. BomoBbinycKH yBeNMYHBAIOTCA HAMHOTO Obi-
CTpeE C YBC/IMMEHMEM 3HAYEHUS CWIkl TPEHHS, YEM 3TO
OXHMAAEMO COTTIACHO OCHOBHOMY 3akoHy Baiicbaxa. 910 peayib-
TaT Npolecca 3aKpy4rMBaHusa NOTOKA Ha Boaosadope v U-o6pas-
HOM (hOpPMb! HCTIBITATETBHOM YCTAHOBKH.

Huanexatas 4acth Q — h-mHHUM 1T npaMoii MCﬂHOﬁ TPY-
OBl UJICT COBEPIUCHHO MAPALICABIO K  — h-TMHUHM CTEKNSIHHOM
TpyObi; OHA CMELIACTCS BHM3 OTHOCHUTENLHO YPOBHS TpeHusa h =
2,5 cMm. IloTepu, CBA3aHHBIC C CHJIOH TPESHHS B MEIHOH TpyOe B
obnactu, rae q=10,13 k0,20 1/cex, cocTanmor Toxbko h =118 x
q’ — 2,5, HecMOTPA Ha GONBUIVIO XECTKOCTb CTEH METHOM TPYOHI
110 CPARHCHHIO CO CTCK/ISAHHONA, _

BTO cOKpallleHHe YPOBHA TPEHHUS HPH TPOXOXAEHWU BO-
IOHBIX TIOTOKOB Y€pe3 MEIHbIE TPYObl MOXET OOBSACHHTD TOJIBKO
TOT (akT, yTo Menb 6onee GraronpusTHA A1 POPMHUPOBAHUS
3aKpy44BaHKsA ITOTOKA, YeM CTEKI0. Kak OBLIO yXe 0OHApyXeHO
paHee, CUABI BCAChIBAHUA NPOABIAIOTCA B HIOTOKE. BO/AbL YEPE3
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3TO 3aKpyuyHBatoiueccs ABUxeHue, OHM U MPUBOAAT K HaO/I01a -
EMOMY COKpalUeHUIO TpeHus. BenuuyHa 3T10# BeachiBamouiei
CWIbl MOXET OMTb YCIIOBHO OIpeAcicHa MOCPEICTBOM OYCHDb
TOYHOTO YMCHBIICHHSA TPEHHS, KOTOPOE MPOUCXOAHT CaMONPO-
M3BOJIbHO B 001aCTAX C YMEHBLIEHHBIM TPEHUEM, 3aKpyUHBAIO-
[€eCd JBMKEHME, POXAAIOIUCCCS B MEIHOH Tpyde, MpOU3BOAUT
AOTONHUTENbHYIO BCACKBATEIbHYIO CMIOCOOHOCTE A, Tl
A=25qgecme/cex

B HAZIEKALIEH 0012CTH (| — h-THHHA ¥ KOTOPas AaXe NOBLIIA-
eTCs B JANbHEHIIEM C YBEIWYEHHEM BOJIOBHIITYCKA OT 325 1o
500 cm r/cex.

He Gosicn 3a0yXIe HY$, MOXKHO TIPEATION0XHTb, YTO OCHOB-
Hoe ypasHeHMe Barichaxa asi TpeHus B TpyOax Takxke cripaBel-
JIMBO [1PM 3HaYEHUU BOAOBLITYCKa Donbiue, yeM 0,2 n/cex, ecinn
Ha BONO3aBOPHUKE CO3JACTCA NPEHATCTBUE A1 00pa3oBaHUs
3aKpy4YHBaKOLUIEroca ApuxcHua. O1cioga BOZMOXHO AanbHew-
mee pasBUTHe rmapaGonsl 418 YPOBHSI TPEHHUS 110 3aKOHY h =
118+qg = 0,2 n/cex. PasHUUA B OpAMHATaX MEXIy 3THMY ITapa-
GORGMH ¥ COCANHHTETTbHBIMM TWHUAMEU TPEX TECTUPYEMBIX TPYO
OTPAXAET YMCHBILUEHHME YPOBHEHN TPEHUA, U, KAK CJISICTBHE 3TO-
IO, TAKXE MOXET GBITh OIPEAENEHA CHIIA BCACHIBAHMS, KOTODPYIO
CO3MAeT 3aKPYUMBAIOUICECH NBHXECHUE BOABI MU KOTOpas, KakK
ONMCaHO Bhiie, GOPMHPYET OCHOBY IUTA MMOACUYETA BCACHIBAIO-
LIS CIIOCOOHOCTH. _

Yt06b1 IPOUANIOCTPUPOBATH ATOT XOA MBICIIEH, ClICAYET CKa-
3aTh, YTO 3HAYCHUEC CHTHI BCACHIBAHMS B 3aBHCHMOCTH OT BOJO-
BHIIyCKa rpadpuyecku orodpaxaercss Ha 10-M geprexe. C ero
MOMOIUBI0 ObLTA ONpeAeieHa BCACKHBAKINAA CNIOCOOHOCTL A H
OTpaXeHa B UepTexe 11 B 8UIe ¢ — A-KPHUBBIX B 3aBUCUMOCTH OT
BOJOBBITTYCKA.

B cnyyae co crexasiHHOH TpyOoill BCcachBaaooilas Crocod-
HOCTb TIOCTOAHHO YBE/IMYMBAETCH BIUIOTE Ao A = 850 cM r/cex
mpu BogoBsiycke q = 300 cM’/cex. Mennas Tpyba nocrassier
ITOYTH TOT XK€ 0OBEM, a BCACHLBAIOLIAA CIIOCOOHOCTD B HEMl Npu-
6nmxaercs K A = 1860 cM r/cek. To ecTh MaTepuan, U3 KOTOPOTO
CleNaHa Tpyba, MOXET MHTCHCU(DHUIIMPOBATL BCACHLIBAIOILYIO
cnocodHoctsh Boasl Ha 1860 — 850 = 1010 cM r/cex. C BomOBEINY-
CKOM, paBHBIM 310 0M3/ceK, BCACHIBATEIbHAY CIIOCOOHOCTD CITH-
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PAICBUAHBIX TeTMKOMAAIBHBIX TPYD JOCTHIaeT CBOCIO MaKCHMMa-
JIGHOTO 3HAYCHHS B HCCIEAyeMOM 00T1acTH H3MEPEHHS, 8 HMEHHO
A = 310-11,1 = 3450 cM r/cex. Oro B 4,05 paza 6osbIle, yeM y
CTEKISTHHOA TpyOui, H B 1,85 pasa Sonbine, 9eM y NpAMOH MeI-
HOM.

HanpaeaeHne q — h- 4 q A-nMHUHA B OTHOILUEHMH TpeX Tec-
THPYeMBIX TPYO, MoKasaHHoe Ha Yeptexax 10 u 11, onuchiBaer
PHTMHYECKOE KOJICOAHHE TEHACHLIMH BO3paCcTaHUA, YETKO BUA-
Hbl NOCTOAHHBIC H YMEHBIAIOUIHECA 3HAYEHHUS BCACKIBAHMA C
BO3PACTAHHEM BOAOBBIIYCKA.

B 30Hax BO3pacTaHMs 3HAYEHHMS BCACBIBAHHS M BCACHIBAIO-
WHe CNocobHOCTH, yBeauYMBaloleecs 6raronaps MHOrOMep-
HOMY 32KPYUHBAHHIO TIOTOKA, BCErfia CWIbHEE, YeM 3HAYCHUE
TPEHHsI, KOTOpoE, cortacHo dopMmyne Bajicbaxa, ysenrudusaer
HOpMallbHOE TYPOYJICHTHOE TeucHHE B TpyOax. UHTepripeTainsg
H OLIeHKa HaOMmoxeHUH, 0003HAYEHHbIX BLINIE, MTO3BOJIIET Cle-
J1aTh FTHOOTETHYECKOE 3aKIIOUCHHE O TOM, YT0 CHHXPOHH 3N
KHHETHYECKOM DHEpPrHM TeKyleH BOAL JaeT OOMbUIE IHEPIHH
Omaroaaps 3aKpy4HBaHHIO TPYD, 4EM TPEOYETCA UIA TOTO, YTOOh
- IpeonoNeTL BO3ACHCTBHE CUIBI TPCHHA. 12K MOXHO [TOJTYIHTH
MOCTOsAHHO BO3pacTaloiliee YCKOPEHHE BOJLI,

OaHako 3T0 YCKOpEHHE HE MOXET TIPHHATh Ge3rpaHu4Hoe
BO3pAcCTaHHe, MOCKOIBKY 00NACTH BO3PACTAHUSA CHJIbBI BCACHIBA-
HHA NEPHOSHYCCKH CMEHSIOT 30H B NOCTOAHHOM WK YMEHbILAa-
IOWICHCS CHIBI. DTH CMEHB MTPOUCXOJAT TOJBKO TOTAA, KOLAA
[pEBHIIIECH ONTHMaJIbHbIA YPOBEHS CHHXPOHH3A1IHH BCEX TTOTO-
KOB, YTO NPHBOAMT K YCHWICHHIO NTOCTYNATEBHONO KOMITOHEHTA
OBHXEHHS HPH oCNab/ieHHH BPAIATENBHOIO M KOJIe6aTeIbHOMO
OBHXKCHWH. B pesynbrare NpOUCXONIT PAMIMYHBIE ACMHXPOH-
HEE KOMOMHUPOBAHHBIC ACHCTBISA HANATAIOWMXCA JPYT HA Ipy-
ra KHHETHYECKHX NPOLIECCOB.

HanpapneHHe KpUBBIX TOKA3BIBAET, YTO B H3Y4EHHOM o0ac-
TH U3MEPEHMIT OHH COCTOSIT H3 OTHOCHTEJIBHO JJIMHHBIX YJacT~
KOB, HA KOTOPHIX BO3DAacTaeT BCACHIBAIOWIAA CITOCODHOCTL, KO-
TOpbIE MpephMBaloTCa Gojlee KOPOTKMMM YUAaCTKAMK TIOCTOSH-
HOW UM YMeHBIUAIoUIeHcd BCachBaKwlied cnocofHocTH. B
061aCTAX TOCTOSHHOIO YBEAHYSCHHUSE 3HAYEHHUS CHJThl BCACHIBA-
HHA NPUPOCT IHEPTHH, BOHHKAIONIHI H1aroaaps 3aKpydHBaio-
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[IEMYCA IBUXCHHIO BOAB — €10 MOXHO HabMoaaTs B CTEKJISTH-
HOY TPyDe¢, — HACTOJILKO X€ BENHUK, KaK M 3HEPTHUA, KOTOPYIO
MOTPeONsieT HOPMANTBHBIM TYPOYIICHTHRINR oTOK. QOAHAKO TIPH-
POCT SHEPTUM B CYYAC C MERHOM TPYOOH MOKET ObITh HAMHOIO
OOJIBIIIENy 3HAYCHHSI, YEM HOPMAJIbHOE NMOTPeOACHHUE SHEPTUH B
TYpOVJICHTHOM TEYCHNH.

B 30Hax yMeHbLIeHUSA 3HAYCHUSA CUIBI BCACLIBAHHKS U BCACHI-
BAIOILEH CMTOCOOHOCTH KMHETHYSCKAS IHEPTHS TEKYLUECH U Bpa-
1JafolIeica BOAbI HE CHHXPOHM3HPOBaHA C KoJsiebaTelbHbIMU
IBIDKeHHUSIMU. Heped 370 MHTEHCHPHUMPYETCA TYPOYAEHTHOCTD
MOTOKA /IO TAKOr0 YPOBHSA, YTO MOTPEOICHHE 3HEPTHH, Tpebye-
MOM IS MepeaBHKEHU BOIbI B TpYOax, HaMHOTo 00JIblIe, YeM
TIPHPOCT IHEPIUU, TOTYYAOUMHACA O1aroaaps 3aKpy4yMBalonie-
MYCH ABUXCHHIO.

Takum 00pa3omM, HeJb3sS UTHOPUPOBATH TOT (aKT, YTO JaH-
Hbi¢ HAOMIOAEHHA MOTYT HE COOTBETCTBOBATL peaabHocTH. Ho
HX MCMONH30BAAU € TEM, YTOOBI NOAYYHTD NIPUMEPHLIC 1pea-
CTABJICHUA O BEAUYHHE CHJI, POXIAIOWIHAX (PEHOMEH 3aKpy4MBa-
IErocs ABMXeHun. JdanbHeiuine 3KCHEPUMEHTH! ZOJKHBI
IIPOJIMTH CBET HA MX CWIY W BAUsiHKe. BooOlle, npuMeHeHHE YK
M3BECTHBIX SBJICHUH Ha IPAKTHKE BIIOTHE OCYILECTBUMO 1 10J-
XHO HE MPOCTO NPHUHECTH TTOJIb3Y, 4 CORCPUIUTH PEBOIIOLIHOH-
HbIf NEPEBOPOT B crepe TPAHCTIOPTUPOBKHU [A30B K XUIKOCTEH.

Hanpasnenuss @ — h, ¢ — H, ¢ — A mo3Bo/B1IOT IpHU3HATD
MPEBOCXOACTRO  CITHPANICBUIHBIX  TEJIUKOMIANBLHEIX  TpyD
ViS-a-vis METHBIX TIPIMBIX TPYDO U HETIPHTOIHOCTD CTEKNAHHBIX.
BxpaTtie OTBET HA BONPOCH 2 U 3 MOXHO CHOpMYTUPOBATS Clie-
nyionum ofpaszom: GopMa ¥ MaTepuan Tpyd UMEIOT peliaiouiee
3HaYeHHe 1 GOPMUPOBAHHMA 3aBUXPAIOLLIETOCA ABIDKEHHS M
BJIMSTIOT Ha CHJIY BCACBIBAHHUA M BCACHIBAIOLIYIO CITOCOOHOCTD TE-
YCHHSL.

K sompocy 4.
CrpyxTypHBIC H3MEHEHHA BOXH KAK C/IEACTBAE MHOTOMEPHOIO

3aKPYIHBRIOHIETOCH ABHKEHHA BOXbE

HecMoTps Ha TO 4TO HENIb3s TOMHO YCTAHOBUTH XapakTep
CTPYKTYPHBIX U3MEHEHMIA B BOIE, NPOUCKXONALIHX B PE3yJILTATE
3aKPYYHBAIOILETOCH ABHXCHNA, BECbMa ACHO M3 3KCTICPUMCH-
TOB, OITMCAHHBIX B BOMPOCE, YTO JAXKE B NPSIMbIX TPYDAX — B TEX,
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B KOTOPKIX NTOTOKHW BOABI TEKYT CHHXPOHHO, — 3TO 3aBHXPAIO-
LIeeCs] OBUXCHUE CMOCOOHO BHI3BATh (PIOKTYALIHU, KOTOPbIE,
OTISNBHO OT MEXaHHYECKOI arIoMepaLHU TBEPABIX YACTHIL, MO-
IYT OOBACHATLCA TOABKO INEKTPOdU3IndecKuMK HbdekTaMu.

. PAKTHI, OTIMCAHHBIE B BONMPOCax 2 U 3, CBUIETEBCTBYIOILINE
0 TOM, YTO MATEPHAT TPYOKH HMECT OCOBEHHO BAXHOS 3HAUCHHE
o151 GOpMUPOBAHUS 3aBUXPAIOILETOCA IBHXKEHUS BOAbl, HE MO-
YT OCHOBBIBATHCS TOAbKO Ha 'MAPOOIUHAMHYECKHUX 3cb{be1crax,
OHW TAKXE OOBACHSIOTCH MCKTPOPUINUCCKUMHA SBIEHUAMH,
CBA3aHHbIMH € OTPOMHOH [IPOBOIsILIEH CIOCOBHOCTBIO MEAN U
B3UMOICHCTBMEM C BONOH.

ITH 32KTIOYCHHUA TOATBEPAACHB HAONIOMEHNUAMH, Tie ObUTH
3JCHCTBOBAHBI IEAKOBbIC HUTH. [1OTEMHEHHE MEAHBIX BCTa-
BOK, XKOTOPOE HE NPOHCXOANN0 B COCTOSTHHU HOKOA U KOTOPOE
BITEPBLIE ITOABHUIIOCK ITPK CHJIBHOM IIOTOKE BOABI, YKA3bIBAET Ha
HEOOMBIIWE CTPYKTYPHBIC U3MEHEHUS B 3THX 30Hax. JJokasye~
MO, YTO ICKTPOPHIUIECKUE MPOLISCCHI, BEI3BAHHBIE 3aBUXPS -
[OLLLAMCS JIBHXCHUEM, MOTYT OBITH ONpPeACcncH b depes paykrya-
HHIO HWJIH HHTCHCHBHOCTE 3TOTO IBHMXKCHHUS .

K sompocy 5.
[IpenoTepamesie ocanKo00OpazoBaAENA

B oTBeTe Ha BOMPOCH 2 H 3 MBI OTIpEACTWIH, YTO BOJA B CTIH-
PAICBUAHON TelMKOoMAanbHON Tpyle camMa 1o cede ABUXETCH
CBODOLHO OCHWIMPYIOLMM 00pa3oM, ec/ii KHHETHYECKAs SHEP-
[USl TEKYLUeH BOOLI CHHXPOHU3UPOBAHA C M3rHOAMH CIIHPATH.
MOXHO NPeNTON0XUTD, 4TO BEJIHKA BEPOSTHOCTH TOTO, YTO NMPU
rakux yCJIOBHSIX HE DYAET HHKAKOIO 0CaAK00o0pa3oBaHus. 1o
HE OTHOCHTCA K TéM CAY4asM, KOraa TPAHCHOPTHPYeMas XHA-
KOCTh COICPXHUT DONbIOE KOJMYSCTBO PACTBOPEHHbBIX CONCH.

Iryrrapr, 15 mapra 1952 r.

Noanucano: ®panu Tlonnen, pykopoaurens WHcTUTYTA
rurueHsbl npy LTyTrapTcKOM TEXHOIOTHYECKOM YHHBEPCHTETE,
[epManms.



IIpaMeyanHs

1. B maHHOM BapHaHTe 3KcneprHoro 3akmoueHus [TyTrap-
TCKOTO TEXHOJIOMHYECKOIO YHHBEPCUTETa OBLTO CASMaHO TONLKO
HECKONBKO HEAHAYHUTCILHBIX coxpamennﬁ TCKCTA. )

2. BrizeneHme pa3TU4HEIX 3aroIoBKOB B TEXCTE OBLIO Clena-
HO NO3Xe, NMPH IEPEBOAC.

3. ®otorpahuy, OTHOCAIMECA K KHHETHYECKUM 3 PeKTam
B BEPTUKAIBHOMN KCIEPHMEHTAIBHON CTEKIAHHOR TpyDE, KO-
TOPbI¢ MOKA3LIBAIOT 3aKPYYABAHHME LUEJIKOBHIX HUTEH, XKenes-
HBIX OTTAOK Y IMApodOBHEIX BELICCTB, HE OBLTH OMyOJIIMKOBA-
Hbl W3-3a X MJIOXOro KauecTBa. 3aTo MPOUECCH TOAPOOHO U3-
JIOXCHBI B TEKCTE.

KoppexTHoCTh TekcTa 3acBuaerenbeTBoBai Hurebopr [lay-
Oeprep.



Buxrop IllayGeprep
BSHEPTHA BOALI

Penaxrop A. Kpwicenxo
XyaoxecTBCHHbLIH pedaktop C. [pyades
KomnetotepHas Beperka I1. Kymenos .
Koppexrop H. 3opuna '

000 «HagarenncTso «Hy3a»
109507, Mocksa, CaMapxaHnckuii 6-p, 4. 15

s xoppecnonaeHuuy: 127299 Mocksa, yn. Knapw Llerxun, a. 18/5
Ten.: (495) 745-58-23

000 «HU3naTenbcTBO «IKCMO»
127299, Mocksa, yn. Knapu LetkuH, 1. 18, xopn. S.
. Ten.: 411-68-86, 956-39-21.
Hureprer/Home page — www.eksmo.ru
SaexTporHas noura (E-mail) — info@trsmo.ru

[Toanucano B neyaTs ¢ roToBbIX Axane3uTHBOB 20.08.2007.
dopmar 84x108 'y, IapanTypa «Heotony, IMevatk odeeTuas,
bym. Tun. Yen. neu, a. 16,8, Tupax 4100 >x3.
3ak. Ne 1810.

Ornedaralo B NOJIHOM COOTBETCTBHH
C Ka4CCTBOM NpPEAOCTABNEHHBIX JHATIOIHTHBOR
B OAO «Moxaiickuit noaurpadnucckuit KoMOMHAT.
143200, r. Moxasick, yn. Mupa, 93,



OnNTOBAR TOPIORSR KNHISMM nIKCMON:
000 «T[ «3xkcmox. 142702, Mockosckan o6n., FIeHWHCKWA p-H, . Buarae,
BeROKaMEeHHoe L., 4. 1, MHOroxananbHulid Ten. 411-50-74.
E-mail: reception@aksmo-sale.ru
Mo aonpocam nPpuobBPeTeNNS KNI «3KCMO»
22pYOONCIBIMN OITYORMMM NOKYTIRTOIRMMN
obpawarsca 8 orgen 3apybexnuix npoaax 000 T4 «3Jxcmo»
E-mail: foreignselier@eksmo-sale.ru
internstional Selas:
For Foreign wholesale orders, please contact Intarnational Sales Department at
foreignselier@eksmo-sale.ru
1T BONPOCAM FRKAIR XKHHF »DKCOs B CRALNNSHOM ODODMAOHAN
o0pawiaTLCs B 0TAGA KOPROPATHBHEKX Npagax 000 « T «Ixcmo»
E-mali: project@eksmao-sale.ru

Orrropan roproans Gymaxsio-Genossimm
M XERLEASPCINMM TORSPEMM BAR WRKOMK B OGHCE « KRR -IXCMO»:
KomnaHua «Kanu-3xkcmo»: 142700, Mockoeckan olin., JleHUHCKMiA p-H,
r. Buanoe-2, banoxamerHoe w., a. t, a/qa 5.
Ten./dpaxc +7 (495) 745-28-87 (MHOrokaHaNbHLIA),
e-mail: kanc@eksmo-aale.m, caiT: www.kanc-eksma.ru
Flonsisil aCCODTIWMEHT KW HAQATENLCTRE s IXCMO» L7151 OSTTOBLIX NOKYTRTeNneH:
B Canxr-TleTepbypre: 000 C3KO, np-1 Obyxoeckoii OO0poH.l, 4. B4E.
Ten. {812) 365-46-03/04,
B Huxnem Hosropoae: OO0 T «3kemo HH», ya. Mapwana BopoHosa, a. 3.
Ten. (8312) 72-36-70.
8 Kasaunw: 000 «HKM Kasawbs, yn. Gpaaepaas, n. 5. Ten. (843) 570-40-45/486.
B Camape: 000 «PALU-Camapa~, -y Kuposa, a. 75/1, nurepa«E».,
Ten. (846) 269-66-70.
B Pocrvoae-na-fowy: 000 «PAL-PocTos~», np. Ctawkn, 243A.
Ten. (863) 268-83-59/60.
B ExaTepuntypre: 000 «POL-Exarepunivpr=, yn. Npubanruickan, 8. 24a.
Ten. (343) 378-49-45,
B Kwona: 000 AL «3xcMo-YkpanHa», yn. Nyroeas, 4. 9.
Ten./dakc: (044) 537-35-52.
Bo NMinsose: TN Q00 AL «3xcmo-Yxpavwwas, ya. By3kosa, 4. 2.
Ten./dpaxc: {032) 245-00-19.

B Chumppeponone: 000 «IxcMo-Kpmm» yn. Kneeckas, g. 153.
Ten./daxc (06562) 22-50-03, 54-32-99,
MenuoorrroRen TODIORAR KRN BARE «SKCAMO» 1 XSHUTOBIDAMNN Kanil=INCAO»:
117192, Mocksa, Muwypurckwia np-1, a. 12/1. Tan./daxc: (495} 411-50-76.
127254, Mockea, yn. floGpomobora, . 2. Ten,: {495) 780-58-34.
florneiil 8CCOPTHMENT BPOSYXLINK NANATONLCTRA «INCAON;

B Mocxea B caty maraznnos «Hoauil xHmeHbsie:
LiesTpansHuii marasud — Mocxea, Cyxapeacxas nn., 12.
Ten.: 937-85-81, 780-58-81.
Banrorpagcxuit np-T, A. 78, Ten. 177-22-11; yn, Bpamcnaeckan, a. 12,
Ten. 346-95-95.
B Casxr-Merepbypre B caTm Marainuoe «Byxgoens:
«Marazun na Heesckom», . 13. Ten. (812) 310-22-44.
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«Kak Ham noHATb A3bik Waybeprepa, ecim ero TpyA NPUHAANEXUT ByayLiemy».

lpogpeccop Bunvzensm banmepc
&

Buktop Ilaybeprep Obin HesaypsaHbiM 4enoBekoM. Yenosekom, nocnaHHbiM 6OroM, 4ToObI
BHOBb AdTb «MpPOCBELUEHHbIM» NIOAAM ApEBHEe 3HaHWe O CYLUHOCTW BOAbI. YenosexoM, KOTO-
Pbii BCIO CBOIO XMU3Hb YNOPHO GOPOACA U, CAOMNEHHBIA, YMEP B HUWETE U O4UHOYECTBE.

Bo Bpems BoitHbl LWaybeprep bbin 3aknioueH B KoHUAarepb, rae Goin NpuHywaeH pabotate Haa

npoeKToM netaiowero aucka Peiixa, ucnonb3ya ceou wmaen. Annapat Obin YHUYTOXKEH B

KoHue BoOWMHbl, lWaybeprep nonan B8 CLUA. OTkasaBWwWCb OT NPEANOKEHWUA BOCCTAHOBWTDL

ABAraTeNb W HE CYMEB HaWTW NOAAEPXKN ANA pa3paboTkn Apyrux CBOMX M300peTeHui, OH

BEPHYNCA B ABCTPUIO, rae ymep B BO3pacTe 73 NeT B NOAHOM OTYaAHUM: «Bce OTHANM Yy MeHA!
fl paxe He X03AuH camomy cebe!»

Ho oH ocTasun Hacneaue, 60raTrCcTBO KOTOPOro 6€CUEHHO, @ 3HAHWA NPOACAKAIOT BAOXHOBAAT,

CTAHOBACb OCHOBOW MHOTMX Nopa3uTenbHbix paspabotok. Mpwu atom Bukrop lWaybeprep oTkpbin

ANWb TO, YTO 6bIN0 AABHO YKE U3BECTHO MHKAM, MOHTONAM, APEBHUM XUTEAAM KpuTa mau
TMOETCKMM MOHAXaM.




Buxpesou aosurartenb Bukrtopa LLlayb6eprepa

OaHon w3 "m3oMUHOK" paucka bBenoHue ABNANCS OpuUruHanbHbIA  BUXPEBOU
aAsurateno B.lWaybeprepa - V. Schauberger. B TeuyeHMM BCEN XKU3HU
LWaybeprep pabotan Haa Teopuen UCNONb30BAHUSA 3HEPrnmM ABMXYLLErocs
BUXPEBOro MNOTOKa >XWMAKOCTU WAWM rasa. Tak JgaBanTe Xe MNO3HAaKOMUMCH
nobnuxe c paboton aTOro 3amMevaTeNbHOro MHXeHepa.

Buktop LLlay6eprep

Buktop Lay6eprep poaunca B ABCTpumn
30 UIOHS 1885 roga. MepBble
YNOMWUHAHUA O €ero  AeAaTeNlbHOCTU
OTHOCATCA K Hadany 20-x rogos, Koraa
LLiay6eprep, paboTas erepem B
neco3aroToBUTEIbHOMN KOMMNaHuu,
CNpOEKTUpoBaN M CMOHTUPOBaN BOAHbIE
xenoba co cnupanbHbIMM Haceykammu
nogobHbiMn opyaunnHbiM. Korga 6peBHa
onagann B Xenoba, OHM Bpalanmcb
BOKpPYr CBOEM OCUM W nepemeLllanmcb
nogobHO cHapsgaM , 4TO YyCKOpSao
CKOPOCTb nepemeLleHmns 6pépeH.

B 1930 - ™M roay |Lay6eprep
CnpoeKTupoBan aneKkTporeHepaTtop,
TypbuHa KOTOpOro NPUHLUMNMANBHO
oT/AM4Yanacb OT KOHCTPYKUMU OB6bIYHbIX
BOASIHbIX  TypbuH. [eHepatop  6bin
yCTaHoBneH B6AM3M  neconuiku WU
yCrewHo MCnosb30Bascs B TeyeHun 3
NeT, HO KOHKpEeTHbIX CBegeHUMWn O ero
pabote He coxpaHunocb. B Hauane
Btopon Mwuposon Buktop LWaybeprep 6bi1 MHTEPHUMPOBAH B HALUCTCKUMN
KOHUEHTpauMoHHbIM narepb, rae 6bin npuBnedyéH Kk pabote Haa "[UCKoM
BenoHue, NpeanoXxuB AN HEro OpurMHanbHbIN BUXPEBOW ABUraTenb.

Asurartens LLlayb6eprepa -Repulsin.

OcHoBHasa uaesa psuratens Llaybeprepa - co3gaHue BUXPSA BHYTPU KaMepbl
cropaHusa. Buxpb co3paé€T paspsXeHue, 3acacbiBawlwee BO3AyX 4Jepes
TypbuHy, peanusys pabouuin umkn "MexaHuyeckas sSHeprus+rtenno >>>
MUHUTOPHAAO+TENNO0 >>> TAra+MexaHn4yeckasa sHeprums".

OTy koHuenuuto LUlaybeprep HasbiBan WMMnno3men, aHTMB3PbIBOM, MO3TOMY
4acTo BCTpevawwascs dpasa "npumHUMN AEeNCTBUS OCHOBbIBANCS Ha B3pbiBe"
CKopee BCero, 03Ha4YaeT UCKaXEHHbIN TepMUH MMnno3uns. JencTBUTENbHO npu
HEM BeLLeCTBO He pa3sfieTaeTcd B CTOPOHbI, Kak npwu B3pbiBe ( 3MMNI03UKU), a
HaobopOT CTPEMUTBLCSA CTAHYTLCS B OAHY TOYKY K OCHOBAHMIO BMXPS.

...3aKOHbl (U3MKM, a AN Hawero paccmaTtpuBaeMoro cnyyas -
TepMoAMHAMUKKM, MOTOMY M HA3bIBAKOTCA 3aKOHAaMWU, UYTO OHWU eAuHbl KakK Ang
BukTopa Laybeprepa, Tak n ansa Bcex. A, cpa3y 3aayMasncs, a no KakoMmy



TepMoAMHaMnyeckoMy uukny Mor pabotatb u pabotan nu Boobuwe, 3TOT
asuratens. K coxanenuto, nepebupatb He w3 4ero - Lukn KapHo. T.e.,
cokaTve-noABoj Tensa- pacwupeHue-rnonesHas pabota. A BOT, usobapbl,
n3oxopbl, agnabatbl B 3TOM UMKSE MOFYT UATM MO-pa3HOMY M Ha3blBAKOTCA Te
UMKAbl - UMK Au3ens, UuKn KapbopaTopHOro ABwuraTensi, LUK/ ras3oBoW
TypbuHbl W.T.4. Opyroro - HeT. XoTqa, peanusaumsa B "xenese" camoro Lukna
KapHO - 3TO BUPTYO3HOCTb N "XUTPOCTL" MHXeHepa.

Tak, kak e "cxutpun" Llay6eprep?

Moen He BO3HMKAKT M3 HU4ero. [laBaTe MOCMOTPWUM, 4YTO Aenanocb B TO
BpeMs. Yxe paboTaioT, n 3aMeTbTe, He MakeTbl, a 6oeBble rasoTypbuHHbIE
asuratenn . OHM yCTaHOBNIEHbI HA HEMELKOM mnctpebutene MeccepwmMnt-262.
YTo 30ecb MHTepecHo. B 1938 roay B NepMaHuMu M3rotoBneH rasoTypObUHHbIN
asuratens P. 3302 ¢wupmbl BMB c oceBbiM KOMNpeccopoM, a B AHMaum, C
LeHTpo6exHbIM. B MepMaHnun, ecTb U C LeHTpobeXHbIM. A Ternepb, B3rNsHUTE
Ha O4HO MopasuTesbHOEe CXOACTBO B M306paxeHuu Koneca LeHTpobexHoro
KoMmnipeccopa J-31 - aMepuKaHCKWIA, HO CKOMMPOBAAW y aHriv4yaH, U potopa C
«aBuratensa» Way6eprepa.

0] uem,
3T0
MOXeT

CBUAETENbCTBOBAThL?
Sl nonaraw, 0 NPeeMCTBEHHOCTN TEXHUYECKUX pelleHuii. Maes LeHTpobexHoro
poTopa TYpbWHbI — YyXe TMpOWAEHHbI 3Tan U MHOrmMM poctynHa. OHa

CTaHOBUTCA MaTeEpUaiomM And WNpoKoro Kpyra M3o6peTaTenel7|...
YT1o pewaert caenartb LLlay6eprep?

Mpoes, 3axsBaTbiBawwas - OH pewaer ob6beauHntb pabodee koneco
KoMMpeccopa u Koneco TypbuHbl B.. eAuHbIN y3en - KOJleco C paauvanbHbIMK
3aBUXpUTENAMU. 3a4eM 3aBuxputenn?

LLlay6eprep npekpacHblii MexaHMK M eMy 3HaKOMO CBOWCTBO BpallakoLllerocs
BosiyKka - Kopmonmcoeo yckopeHue. KOHEYHO Xe OHO.

[Ons nonyyeHus nosnesHon paboTbl, €ro KOeco AOHKHO MMETb MOJSIOXUTENbHbIN
BpalaloWwmMin  MOMEHT. MOXHO YCTaHOBWUTb COMJla Ha KOHUAxX Koneca,
OTKJ/IOHSOWMeE NOTOK Ha 90 rpagycoB Mo kacaTtenbHoi. Ho, 3TO yXe ecTb - B
rasoBbiXx TypbuHax - WCNONb3YKTCA Ha Kkopabnax. Hago npuaymaTb 4TO-TO
HOBOE...

M oHO nosBnsercsa. IOTO 3aBuxputenu-"wTonopbl'. 3aBuXpuTenb co3gaeT
BO/TYKOMNOA06HYIO CTpYylo, KOTOpas CPbIBasiCb C €ro KoHua OTKOHseTcs Ha 90
rpagycoB BHM3 6narogaps HanpasnstooweMmy Hoxy. [pu 3ToM, 6naropaps
KOPUOSIMCOBOMY YCKOPEHUIO, CTPYS WUIN BUXPb OTK/IOHAETCS OAHOBPEMEHHO Ha
90 rpagycoB B MJIOCKOCTW BpalleHUs Koneca WU ABMXKETCSA MO KacaTellbHOW K
€ro OKPYXHOCTW. [lonyuymnocb, kak O6bl HanuuMe BMPTyasibHbIX J1OMNATOK
TypbuHbl - obpaTuTe BHMMaHWe Ha CTpesiky, MOoKasblBalLyl HanpassieHue
BpalleHMs Koseca N KpyTKy LITOMOPOB.

Tenepb, Heo6xoAMMO MNOAHATb CKOPOCTb MCTEKawLWero BUXPS W MNONYyYuTb
MONOXUTENIbHYI0 peakUuMio OT Hero Ha Koneco. BnpbickmBaetcs cnupt u
NoAXWraeTcst CNIMPTOBO34YyLUHAst CMECh.



Tak, ckopee BCero, n nosiBunacb KoHuenTyajabHas MoAeslb, AUAaMeTPOM OKOJO
1 meTpa, koTopyt Bbl Buamte Ha doTorpadun. BeposTHee Bcero oHa 6bina
3axBayeHa Ha OAHOM W3 MOSIMFOHOB, ckopee Bcero lNeHemiwoHae. [Buratenb
noctpagan ot nysnb, Ha doTorpadmsax BUAHbI BMATUHDI.

B kopnyce asuratenst Haxoausacsa potop (PMCYHOK BBeEpXY), IoNacTu KOTOpPOro
npeactasnsann cobon cnupaneBuAHble CTEPXHW MPSAMOYrO/IbHOMO CeYeHus.
MpenctaBbTe cebe 24 pasMeléHHbIX MO OKPYXHOCTM wWTonopa Ans
OTKpbiBaHusa 6yTbiok. Hag kopnycom 6biain 3akpenneHbl MOTOp-CTapTep W
reHepaTop B KOXyXe .

Pabounm Tenom B aABuratene cnayxwuna soga. MoTop-ctaptep npuBoAMa B
ABUXeHMe poTop, KOTOopbIn opMnposan bbiCTpoBpaLlaroWwMncs BOASHOW Top -
6y6nuk. Mpu aToM pabouee Teno nNpu oTbpacbiBaHUM 3a CUYET LEHTPOO6EXHOM
Cunbl K nepudepun NpOXoAMNO CKBO3b "WTOnopbl" poTopa W nofay4ano
BpalleHMe BAOIb OCU KaXA0W M3 nonacTemn.

LLlaybeprep nogdepkuBan, 4YTO NpuM oOnpedeneHHbIX YCNOBUAX  BUXPb
CTaHOBWJICA camonoanep>xusaroLmmcs, Kak NpUpPOAHbIN cMepu,
CylWecTBOBaHME KOTOPOro onpegensercd TO/IbKO  HalMyMeM  pasHOCTU
OABJIEHUS MEXAY BHELUHEN cpefo U BHYTPEHHMM KOHYCOM CMepua.

Ona 3Ttoro Heobxoammo 6bIN0 NogaBaTb K BUXPK Tensio, KoTopoe 6bl
nornowanocb MM W NoaAepXuBano ero BpaweHue. [na 3Toro u Cnyxwun
TennoobmeHHMK. Korga pasuratenb BbIXOAW/T Ha CaMOAOCTATOUHbIN pPEXUM,
MOTOp-CTapTep OTK/4Yancs, B ABuratenb no TpybonpoBoaamM, pacrnosioXeHHbIX
BEPOSATHO NoA JAHuweM, Ha d¢oTorpadum, B LUeHTpe cCneBa, B pyke -
Tenn1o0o06MeHHMK NojaBanucCb BoAa Mo onpeaesieHHbIM AaBNEHUEM U BO34YX
BO3MOXHO u4epe3 TEMHy wenb. OAHOBPEMEHHO BUXpPEBbIE ABUraTenu
Bpalwlann BaNbl 3/EKTPOreHepaTopoB, KOTOPblE MOMW WMCNOMb30BaTLCA AN14
NMUTaAHUS CUCTEMbI YNpaBNeHUS M NoA3apPAAKN aKKYMYNATOpPHbIX 6aTapen Jucka
BenoHue.

NUTak, cdomMupoBaHHblE pPOTOPOM 24 MUHU-TOPHAAO,0rnMbann BHYTPEHHIO
MOBEPXHOCTb BEpPXHEN 4acTu ABUraTesii, CMaxmBalowero Ha MeAHbI Ta3 Ha
doTorpacdum, No o4YeHb MHTEPECHON TPAaEKTOPUN BbIPbIBASIMCb HA BHYTPEHHUM
KOHYC ABuratens v npoaBuranmcb K BbIXOAHOMY OTBeEpCTMiO. B ntore Bca ata
Macca Bpallalollerocs Bosayxa /BoAbl, HaNOMMHaNa LWAapUKU NOALMUMHUKA U,
NpoABUrasiCb HUXe, CTArMBanacb K LEHTPY, B KOHLUE KOHUOB BblsieTas yepes
COMJ0 BHU3Y KOHCTPYKLUUU.

MHorve 3aragkv npuMpoAHOro cMepya A0 CUX MNOop He pasrafaHbl, HeKoTopble
yyeHble roBopsaT o6 obpa3oBaHuMM B Tene cMepya 30Hbl NeBuTaummn (nortepu
Beca) u obpas3oBaHUM Ha CTeHKax Bpalwawuwerocs xobota BbICOKON pasHOCTU
noteHuunanos. MHorga nuwyT, 4to ABuraTtens LWaybeprepa cospaBan BOKpyr
ceba onpeneneHHyl 30HY neBuTauum, BCneacTBum 4vero Aunck benoHue tepsan
BEC WIN ero 3HauyuTenbHyk 4yactb. HoO ckopee Bcero, B [ucke BenoHue
ncnonb3oBanca sddekt KoaHaa, KOTOpPbIA BO3HMKaeT, HanpuMmep, nNpwu
ABUXeHun camonérta. Bo3gywHbil noTok, o6Tekas BEpXHIOK 4YacTb Kpbiaa,
co3paeT Haj Her o6nacTb HU3KOro AaBneHusl, KoTopas MogHMMaeT CcaMofeT.
BnpoueM, cneunannctel YTBEPXAAKOT UYTO 3Ta BEPCUSA TOXE, HE BblAepXuBaeT
KpUTUKK. Ho pnaBanTe BepHEMCSH K KOMMeHTapuio Mmnxanna KoBaneHko :

"... Bpoge 6bl BCe OT/IMYHO. 3aBUXPUTENN XOPOLIO JAepxaT nnamsl, He
NO3BO/ISIST €My COpPBaTbCS W YWTWU BHWU3 MO MOTOKY. YCNOBUA MepeMellnBaHus
roproyen cMecu - naeanbHbl. Koneco OO0NXKHO BbINTK Ha
camonogaepxusatowmecs obopoTbl, HO ....... Buktop Laybeprep He yuen
cTeneHb CkaTtusa pabouel cpenbl B npouecce noasoa K Hen Tensa. Ecnu, yxe
B Ty NOpPYy, HEMUbI MOJly4ann cxaTtue BO3A4yXa B HECKOSIbKO aTMocdep nosaau
LeHTpob6eXxHOro KoMnpeccopa rasoTypbuHHoro asuratens - TypbopeakTuBHbIE
aBuratenn Ha MecepwmuTtax, To B cxeme Llaybeprepa, Takoro AoCTUYb
NPUHLMNMANBHO HENb34.

A He paymat, 4yto 6bl ero asuratenb gaxe 6AM3Ko nogowen K pexuMmy
3HepreTnyeckoro camoobecneveHus wu3-3a 60nbWIMX NOTEPb 3HEPrUn Ha
3aKpyumBaHue cTpyih 3aBuxputensmu. CopBaBLINCb C HUX W OTKIOHMBLUUCH



HanpaBASOLWMM KOXYXOM CTpys 6ecrnonesHo TepsieT CBOK SHEPruto BpalleHus.
B o6bluHOM TypbuHe, peakumst CTPyW rasa npuaoxeHa K sionatke TypObUHHOro
Kofleca U MMeeT ABe COCTaBAsALME -KacaTesibHYH M oceByto. lMepBas U3 HUX
N packpy4ymBaeT Koseco. BTopas, KOMNeHCcupyeTcs OCeBOW TArol komnpeccopa
TypbuHbl. B cxeme LLlaybeprepa, Bce ropasgo crioxHee.

Peakumnsa cunbl Kopnonuca npuaoxeHa, no MOEMy MHEHWIO, K HanpasastolweMy
KOHycy, a He k "wTtonopy". Cn-HO, HEeMoCpeACTBEHHO KOJIeCO, He MOosyyuT
NMONOXWUTENbHOIrO Bpallaloulero MOMeHTa OT CTpyu, W runoTeTndeckas
camopackpyTka He 6yaeT gocturHyTa. K coxaneHuio, BEKTOpHOe MOoCTpoeHue
OENCTBYOWNX CWUN, AN pacCMaTpMBaeMoro cjydasi, BbIXOAWUT 3@ paMKu
NpOCTO ANCKYCCUMW.

C TOukM 3peHusa TepMOAWHAMWKM TennoBblX MallMH, 3TOT ABuratesnb -
"MepTBOpOXAEHHLIN". OgHako, cama no cebe, naes C CaMOOTK/IOHEHMEM BUXPS
cunon Kopuonuca gns nonyvyeHus nosioXUTENIbHON peakuMn CTPyM Ha Konece,
3aCNyXMBAET BHE BCAKMX COMHEHWW - BOCXMLWeEHMsa, a cam "peuratens"
[ocToeH 6bITb NpeacTaBneHHbiM B JIOHAOHCKOM My3ee Haykm u TexHuku . A Ha
Tabnuuke, nog HuM, a 6bl Hanucan cnoea - "PBBPA- poOTOpHO-BUXpEeBOM
BO34YLUHO-peaKTUBHbIN aBuratens Laybeprepa.

HepoyMmeHue Bbi3biBaeT, ecin roBopuTb O [lBuratene peasbHOM, W
NPUMUTUBHOCTb KOHCTPYKUMK «ABuUratens» Lllaybeprepa, ero MoaenbHoOCTb, B
CPaBHEHUM C YXe CcylwecTBylowmMn wn paboTawwmmm TypbopeakTUBHbIMU
asuratenamm. Ckaxem, ¢ Jumo 109-004B-1 yctaHoBneHHOM Ha MecceplmuTte-
262 Taro 900 Kr u 8-Mm CTyneH4yaTbiM OCEBbIM KOMMpeccopom. 12
Asuratesnen Jumo cTosno n Ha [Aucke benoHue. be3 COMHeHUs «ABuUraTesno»
LWay6eprepa, Ao Hux, kak npuMmycy pao CatypHa-5. Ho, LWay6eprep
NpeanoXun nocTpouTb MNpakKTUYecKu nAockuin! rasoTypbuHHBbIA ABUraTens.
YcrosaATb nepen 3tvMm 6bino TpyaHo. U, BeposaTHO, uenbto Lllaybeprepa 6bino,
NpoAEeMOHCTPUPOBaTb NpuHLNUN CBOeM naen - OAHOPOTOPHOIrO
Typboasuratens. WNaes, 6bina ckopee 3abnyxaeHnem B OTHOLWIEHUM peakuuu
OTKJ/IOHEHHOIO BUXPS, HO YXX O4YeHb Kpacusoli!.

A oteBeT Ha Bonpoc, “Kak netatb C ero wucrnonb3oBaHWeM?” HauyuMHaeTca C
BOMpoOCa — a r4ae peasbHblii gBuratens? "

MNMocnecnoBue

Mocne BonHbl Llaybeprep paboTan Hap KOHUEMNMUMEN WCTOYHMKA 3SHEprum,
OCHOBa@HHOIO Ha CO34aHWM BOASHOIO BUXPS W 3aMKHYTOM UMKe "TennoTa-
MWHUTOpPHaAO-MexXaHuyeckass 3Heprusa-tennota”. Takxke OH npoaoskan
paspabaTtbiBaTb TEOPUIO TMAPOTYPOUH M rMAPOYCTAaHOBOK BUXPEBOro Tuna. B
1952 roay LUWlay6eprep u npodeccop ®paHu Menenb B LUTYyTTrapackom
TexHunyeckoMm Konnegxke nposenu psia OnbiTOB NO MCCEAOBAHMIO MOBeAeHUS
BOASIHbIX B3BECEW HEepacTBOPUMbIX BELWEeCTB B CAMpasbHOM BOAHOM MOTOKe.
ST onbiTbl 6blIM  HanpaBfeHbl Ha CO34aHUSA OYUCTHbIX COOPYXEHUN,
OCHOB@HHbIX Ha SBJIEHUUN OTXKMMaHUSA YacTuy M3 BoAaAHOro obvema B LEHTP
cnupanu, B 30Hy MeHbLUero AaBfieHus.

B 1958 roay LWay6eprep 6bin1 npurnawend B CLUA, raoe emy 6b1510 npeanoxeHo
nposectn paboTy no Bocco3paHuo [ucka benoHue n BUXPEBOro ABMXUTENS,
T.K. COXPaHWIUCb OMbITHble 06pa3ubl ABUXUTENA BpeMeH BOWHbI. Ho OH
OTKasancs, ckasaB, YTo A0 MOAMNUCaHWSA COrNaleHns O Pas3’opyXeHUU HUYEro
Henb3s o6HapoAoBaTb M UTO €ro OTKpbITUE NpUHaAnNexuT byaywemy.
HekoTopble MCTOYHUKM yKa3sbiBalT, 4To LLlaybeprep, ckopee BCero nNpocro He
obnagpan Bcen uHdopMmaumeln, HeobxoaumMon ANA  MNOCTPOMKM  HOBOrO
Asuratensi. A ero noOAHEBOJIbHble MOMOLWHUKN  OblIM  YHUYTOXEHbI B
MayTxay3eHe, 0 YéM OH nucan B MNUCbMe ApYry, AaTUPOBaHHbIM aBrycToMm
1958-ro roaa.

OaHo BpeMs OH 6bl1 MOMelWeH B MNCUXMATPUYECKYIO KAWMHWKY, HO WU3-3a
CBOEBPEMEHHOIO BMeLlaTeNbCTBa apysen, 6b1n ocBob6oXAEeH C
HenoBpexXAeHHbIM paccyakoM. Buktop Llaybeprep Bo3Bpatuica B ABCTpUIO U
yepe3 5 gHen, 25 okTsa6psa 1958 roga, ymep ot cepaedHoro npuctyna. OTkas
OT TaKux NpeanoXeHu o4YeHb BpeaeH A5 340pOBbS.






Oeuratenb Buktopa LWaybeprepa

Buktop  LllayGeprep  (Victor Schauberger) - aBcTpuiickuii  ecTecTBoOMCMbITaTeNb,  OTKpbIBaTEmb
camonoaaepXnBarLLNXCs OMHAaMUYECKNX NOTOKOB. [lo BTOpPOM MMPOBOW BOWHbI paboTan Ha neco3aroToBkax, rae
BMEpPBLIE NMPUMEHUT BUXPEBbLIE TEXHOMOIMMW Ha NpakTUKe AN cnnaBneHust GpeBeH TsKemnbiX MOPOA, KOTopble He
CnocobHbI AepXXaTbCsl Ha BoAe.

Bo Bpemsi BoiHbI LLlayGeprep Obin 3aknioyYeH B KOHLEHTPAUMOHHLIN narepb, rae Gbin NpuHyXaeH paboTaTb Hag
MPOEKTOM NeTaloLLEro Aucka, UCNosb3ysi CBOU UAEW.

Oeuratens Llaybeprepa, Ha 6a3e koToporo 6bin co3gaH Anck bernoHue, noTpebnan Tonbko BoAy M BO3AyX, a
npyvHUMN ero OenctBus Bknoyan B ceba Implosion (kak MpOTUMBOMOSIOXHOCTL B3pbiBa). Llaybeprep pabotan c
crneumanucTaMum no B3pbiBaM U3 YMCna 3aKMOYEHHbIX KOHLareps.

Annapat 6bin yHUYTOXEH B KoHue BoVHbI, Llaybeprep nonan B CLIA. OTkasaBwuUCb OT MNpPeAnoXeHus
BOCCTaHOBUTb ABuraTeflb U He CyMeB HaWTU NOAAEpPXKKM Ons pa3paboTku Opyrx CBOMX u3obpeTeHuin, oH B 1958
rogy yexan B EBpony, rae Bckope ymep.

Lllay6eprep paboTtan c BuxpeBbiMM noTokamu. OH OOHapyXWn, 4YTO NpU  ONPeAEeNieHHbIX  YCroBUSX
(koHycoobpasHasi hopma BUXPS, CKOPOCTb, TeMMnepaTtypa...) NOTOK CTaHOBUTCA CaMOMNOAAEPKMBaOLWMUMCS, TO eCTb
ans ero popMmpoBaHusi Gornblue He HyXHa BHELUHSs 3Heprusi. Bornee Toro, MOXHO WCMOMb30BaTb YKe SHEpruto
camoro BUXps.

Flying Saucer of Viktor Schauberger




doTorpacum asuratensd Laybeprepa

Windmill based on Viktor Schaubergers Repulsine

OO0Lwasa mopenb ABuraTens




OpgHa un3 wupgen LUWaybeprepa coctodana B ToM, 4TOObl MCMONb3oBaTb pa3psikeHne (HU3koe [aBneHue) B
NPOTMBOMOMOXHOCTb U3ObLITOYHOMY [aBfEHU0 B KavyecTBe WCTOYHMKA 3Hepruv. OH Has3Bam 3Ty TEXHOMOoruwo
Implosion, B npotuBononoxHocTb Explosion (B3pbiB). Explosion-TexHonorns, KoTopor Mbl NOMb3yemcs Mo Cen AeHb,
OCHOBaHa Ha BbICOKOM TemnepaType 1 gasneHun. Implosion-texHonornsa, HaobopoT, Ha KOHAEHCALMM U OXNaXAEHUM.

Takke oauH U3 cekpeToB ycTponcTB Bukropa LLayGeprepa nexuT B ucnonb3oBaHun acpdekrta Koanga (Coanda).
OT0T 3adhdeKT - TO, YTO MPOUCXOANT Ha BEPXHEWN CTOPOHE Kpbina camorieTa, rae MMeeTcs obnacTb paspsKeHus.
Bo3aylHbIi NOTOK, O0OTekass BEPXHIOK YacTb Kpblfia, co3daeT obnacTb HU3KOrO AaBrieHus, KoTopasi NogHWMaeT
camorer.

OcHoBHOWM 1 cocTaBnsoLwme BUXPU B KaMepe

OcHoBHas nges - co3fgatb BUXPb BHYTPU Kamepbl. BUXpb cosnaeTt paspsikeHue, KoTopoe 3acachiBaeT BO3ayX
TYpGUHY BHYTPb Kamepbi.




Tpu OCHOBHBIX YacTu TypOUHbI

TypObuHa COCTOMT M3 TPEX OCHOBHbLIX YacTen - BEPXHEM W HWXKHEN MeMbpaHbl (KpacHble) U nonatkm TypOuHbI
(kenTble). BepxHaa memOpaHa nmeeT copMy Kpasi anua. Ota popma nomoraet cqopmMmpoBaTb OCHOBHOW BUXpb,
KOTOPbIN BpallaeTcsl BOKpYr Hee. Bo3gyx 3acackiBaeTcsi YUepe3 MeMOpaHbl 1 AyeT Ha nonaTtky, Npoxoasi B kamepy.
Jlonatku TypOuHbI NepegatoT UMNYNbLC BepxHen MembpaHe 1 OHa HadMHaeT Bpallatbesi BOKpyr ocu. Korga ckopocTtb
BpaLleHUsi AOCTUraeT KPUTUYECKOTO YPOBHS, BO3AYX MEXAY ABYMsi MEMOpaHaMu HauMHaeT BpallaTbCs BOKPYr CBOEW
CcOBCTBEHHOM OCK. OTO co3aaeT OOMOSHUTENbHbIE BUXPY BO34yXa, KOTOpble YBENUYMBAIOT NOMNEpeYHyto aHepruto. Mo
Mepe Toro, Kak nepudepuiHas CKopocTb byaeT pacTu ns-3a 6onbLuero paguyca, notoku byayT Bce 6ornee CKpyyeHbl
BmecTe. Korga oHM comayt ¢ mMembpaHbl, To ¢ 6Gonblioi cunon OyayT BO3OeNCTBOBaTb Ha NonaTtkm TypOMHBbI,
co3faBasi MOLLHbIN BpaLlaTenbHbIN MOMEHT, Tak YTO TypOMHa yXKe UCNonb3yeTcs B KAYECTBE UCTOYHMKA SHEPTN ANs
reHepaTtopa.

Crp. 4
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