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IIpexucaosue

MpbI, HaX0IACh Ha TTOPOTe HOBOM 3pbI, TOTOBSCH ClIENATh MEPBbIA IIAr B UHYIO AMOXY, )KUBEM B
atMocdepe 0XXHIAHHS Yero-TO HEM30€KHO HOBOTO M KaueCTBEHHO JIYUIIETO.
DTO Kak ObI 3aIIPOrpaMMHUPOBAIIO B HAIIIEH TICUXOJIOTHH JKEJIaHWEe CO3/1aBaTh U
NPUHUMATh HOBbIE Hay4YHbI€ KOHUEMIUHU, 33lyMbIBATh U MPETBOPATH B KU3Hb
MEepCIEKTUBHBIE UJeu. BpemMsa moaBeprartb COMHEHHMIO OCHOBBI TOTO, YTO 10
CUX TIOp TMPHUHATO Ha3blBaTh UMUBWIM3AIMEH, YCOMHHUTBCA B HUX
000CHOBAHHOCTH, a TaKXXE B T0JIb3€ TOTO, K YeMY OHU MPUBENH, U 3a0paTh C
coboii B Oymyiiee Bce JIydlllee W3 HaIIUX JIOCTHIXKCHWM, OCTaBHB ILIOXOE
nozaau. BecbMa akTyajdbHBIM Ka)KE€TCS TO, YTO OINHCAHHBIE B 3TOW KHHIE
paavKaibHbIE H3MCHCHHMS MIPUHIIUIIOB SHEPTOI00BIYN JTOJKHBI
OCYILIECTBUTHCS MMEHHO Ceilyac, KOrja 4eIOBEYeCTBO MEHSAET KypC CBOETO
pa3BUTHA, U HOBaTOpckue OTKphITUS Bukrtopa Illa-yGeprepa moryr momatb
MOILIHEUIIINN UMIYJAbC JUISl NEPEPOKIACHUS LUBUIN3AIUA Ja)Xe 10 TOro, Kak
OHU OYyIyT peaau3oBaHbl 10 KoHIA. Ceifdac IesATeIbHOCTh YEIOBEKa BCE Yalle
paccMaTpuBaeTcsi UCKIIOYUTENHHO Kak Oopb0Oa ¢ MpHpoaoil BO Bceopykuu. TpeBoKHOE HapacTaHue
YKECTOKOCTU U HapyIIEHUs JOMYCTUMBIX MPEJEIIOB YEIOBEYECKOIO BMEIIATEIbCTBA, KOTOPBIE MPUBOIAT
K TaKk Ha3bIBa€MbIM MPHUPOIHBIM KaTaKIM3MaM, 3acTaBlIIOT HAC OCO3HATh, 4YTO Oynyinee Yxe
He0Ee30IMacHO, YTO HEMEUICHHO JIO/DKHBI OBITh HAMJIEHBI CpPEACTBA I TOTO, YTOOBI IOIMPABUTH
CeroJHsIIHEee MOJOXKEeHHe Nell. Bce mombITku 3Toro OyayT coBeplieHHO Hed((EeKTHBHBI J0 TeX TOp,
Moka BakHbIe pa3pabotku Buxtopa Illaybeprepa cmoco6OB MpoM3BOACTBA MOUCTHHE HEHCUYEPIIaeMO
SHEPrUU U MUTHEBOM BOJIBI BHICOKOTO KadecTBa — 3aliora 3/I0POBOM JKM3HH — HE OYAYT M3HAYaIbHO
3aJI05KEHBI B OCHOBY HOBBIX TEXHOJIOTHA.

DTa KHHUTA MOCBSIIEHa MpolieMe MpeoOpa3oBaHUsl BCEr0 TOTO, YTO JIO HACTOAIIETO MOMEHTa
OBUIO OTMPaBIAaHO C TOYKH 3PEHUS HAYKU M TEXHUKU- Tak ke Kak OYEeBHUJHO TO, YTO HUKTO HE CTAHET
CTUpATh OJEXKAY B IPA3HON BOJIE, COBEPLICHHO SICHO, YTO HUKAKHE HOBBIE DKOTEXHOJIOTMU HE MOTYT
OCHOBBIBATbCA Ha CYILECTBYIOIIMX CEHYAC «3aKOHAX» M MNPHUHUMIIAX, KOTOPbIE INPUHECIH CTOJIBKO
HECUYaCTHIl.

N3o0perenus IllayGeprepa — 95TO HE MNPOJIOHKEHHE CEPHIHOTO MPOU3BOJICTBA H3PSIHO
MOTPENaHHBIX KOHIICTIIUH, a MPOTPECCHBHOE JBIKEHHWE HAa COBEPIICHHO HOBBINA, 00J€e BBICOKHIA
YPOBEHb HE TOJIbKO TOHUMAaHUs, HO U IPUMEHEHHUSI CUCTEM BCELIEJI0 HOBOTO U3MEPEHHMS U MOpsiiKa. ITO
JBUKEHHE B CTOPOHY OT 3aKOJIJOBAHHOTO Kpyra, OECKOHEYHOTO M OeCIOJIe3HOTO BpAIEHHS, WIH KeE
«PEBOJTIOIIMOHHOTOY» M300peTEeHUsT BEJIOCHUIIe a, TIIABHOTO CHMBOJIA Hallel nceBaoHayku. [loka 4To-To
BpOJie TpoTpecca CBepIIaeTCs Onarojaps KoJiecy, caMoO KOJIECO HUKOMM 00pa3oM HE MPOrpecCUpyerT,




BCE BpeMs Bpamiaercsi BOKpYr ceOsi camoro. He mMes HUKakodl BO3MOXXHOCTU JIi U3MEHEHUS U
TpaHcopMaIu, OHO ¢ YHOPHBIM MOCTOSHCTBOM MPOJOJKAET HAYETO HE COBEPIIATH JJIsi HCTUHHOTO
9BOJIFOLIMOHHOTO ITporpecca.

be3yciioBHOW B 3TOM 3BOJIOIMOHHOM CTPEMJICHHH K BBICIIEMY MOHMMAaHUIO W HOBBIM MOdus
operandi siBisieTcsT HEOOXOIMMOCTh MBICIHTh Ha CTYICHb BBINIE, M 3TO YacTO TMOAYEPKHUBACTCS B
nucbmax Bukropa lllayGeprepa. Mbl kak pa3 OJDKHBI B KOPHE U3MEHHUTH Halll 00pa3 MBILIUICHUS, U JJIA
TOTO, YTOOBI OTKPBITH JJIsl Ce€0SI HOBBIE MEPCIICKTUBBI, HAM HY)KHO YCBOWTH MH(POPMAIUIO STOW KHUTH H
MOJIYYUTh HEOOXOAUMBIE JJIs 3TOTO KIH0YH. JJig HAac, 3arHAHHBIX B DBOJIIOIMOHHBINA TYIHK, PACKPOIOTCA
HOBBIE U TMOKA €111€ HEBOOOPa3uMbI€ BO3MOKHOCTH, M MbI PEIIUTEIBLHO U OECIPEKOCIOBHO TPUCTYITUM K
MIPETBOPEHUIO UX B KU3HB. 1y HO 4TO %K€ 3TO, YTO JOJKHO MO3BOJIUTH 3TOMY CIYyUYUTHCS?

Bce npo6iiemsl, Mo cyliecTBy, ynuparTcs B 10 OOJTU 3HAKOMYIO HaM T€OMETPUUYECKYIO CUCTEMY,
EBKNIMIOBY reOMETpHIO U €€ IJIEeMEHTHI, TaKue KakK MpsiMasi JTUHUS, OKPY)KHOCTh U TOYKA, KaXIbId U3
KOTOPBIX — COBEpILIEHHAass M TOTOMY Heu3MeHHas Qopma. Takas Oe3ynmpedyHoCTh HE TOTpedyeT
JIOTIOJTHEHUA W3B- HE, HE MOXET MPOAYKTUBHO B3aMMOJEHCTBOBATh C OKPYXKAIIIEH Cpenoil, a
CJIEIOBATEIIbHO — DJIEMEHTHI 3TU SIBISIIOTCSA «U30JMPOBAaHHBIMHU™*, 3aKPBITHIMU CHCTeMaMH, B cBoux
(bUBUYECKUX TPOSIBICHUSAX, TAKUX KaK IUJIUHIPHI, cephl, Kojeca, Bajbl, TPYObI, TJIOCKUE MOBEPXHOCTH
U T.JA., OHU ceilyac MHUPOKO UcHoib3ytoTcs. Ho 3tu reomerpuueckue (Gopmbl «HEpeaabHBI™ C TOUKH
3peausi [lpuponpl, u moTOoMy I000€ TPWIOKEHHE HX K JICHCTBUTEIBHOCTH «HEECTECTBEHHO™.
CrnenoBaTenbHO, UCMIOJB30BAaHUE UX B KOHCTPYKIIUAX U B pabOTE COBPEMEHHBIX MAIINH U TEXHUYECKHUX
CPENICTB MPOTUBOPEUUT 3aKOHAM JKU3HH.

C roJyioBOi1 MOTPYKEHHBIE B TEUCHUE JBYX MOCIEAHUX THICAYEIIETHIN B BeauKoJenne EBkinioBon
JOKTPUHBI U B HECOMHEHHYIO MPUTOJHOCTh U COOTBETCTBHE EBKIMIOBON Te€OMeTpUU JIFOOBIM IIENSIM,
ceryac Mbl JIOJKHBI IPOU3BECTH MEPEOLICHKY HAIIETr0 JUJIETAHTCKOIO MOJAX0/a K UCIOJb30BaHUIO 3TOU
YHUBEPCAJIbHOCTH, TaK KaK UMEHHO B 3TOM KOPEHb Bcex Hamux 6en. Eciu Mbl oOpatuMces, Hanmpumep, K
KUTalCKOMY HCKYCCTBY, TO YBUIHMM, YTO 3Ta HAllMsl CTPEMMJIACh OBITh KaK MOKHO OJMKe K MPHpOJE.
OTO OTpa)X€HO B apXUTEKTYpPE, TPAAULIMOHHBIX MTOCTPOKWKAX C HAPOYHO MU3OTHYTBIMHU CHITy3TaMHU KPBIIIL.
CornacHo kuTakickoi ¢unocoduu, mpsiMasi JTUHUS SABISIACH ITyTEM, KOTOPBIA 00s3aTeIbHO 00II00yeT
JpakoH, MU(PUUYECKOE OJIMLIETBOPEHUE PA3PYIIUTEIbHONU CHUIIbI, YbIO CTPEMUTEIBHOCTh MOKHO OBLJIO OBl
yaepKaThb, JUIIb 3aCTABUB 3Ty CUIIY JBHUIaThCS MO M30THYTOMY IyTH. KuTaillibl HHTYUTUBHO M30eraiu
NPSMBIX JIMHUW, TPOBOLMPYIOMIUX M YCKOPSIOMIMX IUKYIO T'YOUTENbHYIO CHUJTy, MPHOOPETAIOLIYIO
MupoBoi MacmTad. C Havasga Mo3ampoIuIoro Beka MPOU30IIII0 PEe3KOe COKpAIlleHHe TaKHX BU3yalbHBIX
CIIOHOCTEH BIUIOTH J0 OYEBHUJHOTO OJHOOOpa3us, IOCKOJBKY TaKHE YKpAIICHHUs BBIIUIM U3
yHnoTpeOaeHusl, ¥ 3TO TNPEBPATHIIO APXUTEKTYpPY B TOJIYIO, 3aCTBIBIIYIO, CYXYIO YIJIOBaTyl0 Maccy.
OIHOBPEMEHHO C pa3BUTHEM ATOTO IMPUMUTHUBU3MA HEMOCPEACTBEHHOE MPUMEHEHHE TaKOW M€OMETPUH
CHOCOOCTBOBAJI0O U COJEHCTBOBAIO TOCIOJICTBY PAIMOHATBHOTO M MPSMOJUHEHHOTO MBIILICHHUS,
BCEBO3pacTalOUIedl yTpaTe HWHTYWULIMH, BHUMAaHHUS K CBOEMY BHYTPEHHEMY MHUPY, HCKaJI€UMBAHUIO
Hallero BOCIPUATHSI UICKYCHBIX TBOPEHUH pupoabl. biiaronaps 3ToMy panmoHaibHOE MBIIUIEHHE CTaJIo
0€3)KallOCTHO BbIpe3aTh U3 HAIllEH KU3KH BA)KHBIE MOMEHTBI, KOTOPBIE CTAIH CUMTATHCA H3IUIITHUMH,
JUI TOTO, 4TOOBI JOCTUTHYTHh HamOojee sKOHOMUYEeCcKH 3 ()EeKTUBHBIX pe3yiabTaToB. Takum obpazom,
HampuMep, U3NYYHHBl PEK ObLTU yCEYeHBI U CKIIOHBI penbeda ObUIM cheNaHbl Kpyde A TOTO, YTOOBI
«HCTIPABUTH» MPUPOAHBIE MOJAEIIN TEUEHHUs, COBEPILIEHHO MPU 3TOM HE MPUHUMAJIaCh BO BHUMAHUE POJIb
3THX DJIEMEHTOB B HOPMAalbHOM (DYHKIIMOHMPOBAHUM W THUIAPOJIOTHUECKON yCcTOWYMBOCTU pek, U BOT
pe3ynbTaT — pa3pyLIUTENbHbIE IOTONBI U HABOIHEHUSI.

Takoe mNpsAMONMHENHOE MBIIUIEHUE MOXKET HE TOJBKO pPa3pyllUTh pPEKU, HO M OKa3aThb
ryOuTeNnpHOE BIMSHUE Ha HAIly TICUXOJIOTHIO U Qu3uonoruto- ['ma3y, Hanbosiee cIoKHOMY U3 OPraHoB,
TpeOyeTcss TOYHO TaKoe >K€ CIIOKHOE H300paKeHUE JEHCTBUTENBHOCTH Ui OOECHedeHus ero
3I0POBOTO, COAIAHCHPOBAHHOTO M CTAOMIBLHOTO (YHKIIMOHUPOBAHHUS, TO K€ caMoe Kacaercs |
YeI0BEYECKOr0 MO3ra M IICUXOJIOTHH YeioBeka- Korma mMel coszepriaem 6oratoe pazHoOOpasue 1BETOB U
(hOopM HETPOHYTHIX JIEBCTBEHHBIX JIECOB — KAXKYIIUKCSA Xaoc, HO B CYIIHOCTH CBOEH BHICIIYIO (OpMY
OpraHu3ali, — 3TO JAPUT HaM YYBCTBO YMHUPOTBOPEHHS U BHYTPEHHETO CIIOKOWCTBHS; KOT/Ia MBI
Oopemcs ¢ IECHON pacTUTEIBHOCTHIO, BHICAXKHMBASI BMECTO HEE pajJaMu JepeBbs OJHOTO BHJIA, BO3PACTa,
BBICOTHI W (OpPMBI, MBI HCIBITHIBAEM SBHOE YYBCTBO BHYTpPEHHETO auckomdopta. [IpumuTHBHBIC



IIPUHLIMIIBI OPraHU3alUK NPUILIM HA CMEHY COBEPIIEHCTBY. W ecinu na)xe HE3HAUUTENbHbIE YIPOIIECHUS
OKPYKAIOIIEro MHPA BBI3BIBAIOT TAKYIO PEAKIINIO, KAaKOH ke TMCUXO0JOTHUeCKUil A3(PeKT mpou3BeayT Ha
Hac 0oJsiee cepbe3HbIe U3MEHEHUS?

Ecnmu mpl Oynem paccMarpuBaTh IEMb M 3aMBICET JIOTHYECKHUX MPEOOpa3oBaHHUN OKPYXKAIOMICH
JNeUCTBUTENBHOCTH, KOTOpble mpesyiaraer Bukrop Illaybeprep, Torna y Hac BO3HHMKHET COMHEHHE B
noJib3e apredakToB Hamel nuBuan3anuu. Eciu qusaiin, Gopma u GyHKIMOHUPOBAHUE CETOTHSIIHUX U
NPEBIAYIINX U300pETeHUI CIPOBOLMPOBANIA CTOJh HETOOPOKAYECTBEHHBIE M3MEHEHUS OKpYXKaromien
CpeZbl U HAIlEero 37J0POBbs, TO KaKOH APQeKT okazana (opma HAIIEero CYIIECTBOBAHUS HAa BHYTPEHHIOKO
CTPYKTYpy Hailero mosra? byayuu 4enoBeYeCKMMH CYIIECTBAMH, Mbl CO3JIaHbl IO 3aKOHAM >KUBOM
IIPUPO/IbI, @ HE MEXaHUKU. MBIl — JIeTH MUpa IIPHUPO/Ibl, MUpa TOHKMX U YMHBIX co3iaHuil. U Bce ele,
KaK Mbl BUJIUM U3 YEJIOBEUYECKON UCTOPUH, Mbl HE YyBCTBYEM, UTO Halll 00pa3 )KM3HHU U CO3JJaHHbIE HAMU
MaTepuagbHble Ojara TapMOHMPYIOT C JIPYTMMH  TBOPEHMSIMH TPUPOJBI, Ubi  XpYIKas,
BBICOKOOPraHM30BaHHAs KU3Hb Yy)K/la HaM U HeNoHsATHa. Hu ogHO cyliecTBO B MPUPOJAE HE JKUBET B
OKPY)KEHHUHU CTPOTUX IMPSMBIX 0OBEKTOB, a OOUTAET CPEeIU OKPYIJIBIX M U30THYTHIX (POPM, TaKUX, KaKHe
UMEIOT HOpBI, THE3/a, PaKOBUHBI, OOpa30BaHHbBIE CIIOKHON CHCTEMOl MHOTOYMCIEHHBIX H3THMOO0B,
MIPUPO/Ia CO3/1aeT Takue GOpMbI BE3JIe U BO BCEM, a Mbl — HET. Mbl HUKOT/a 1a)ke HE 3ayMbIBAJIUCh O
TOM, KaK CKa)XeTCS Ha Hac MPOJOJDKUTENIbHOE BO3JIEHCTBUE HEECTECTBEHHO MPSMBIX JIMHHUM, KaK OHO
MOBJIMSIET HAa Halll MEHTAJUTET, UHTEJIEKT, SMOLIMH, HA MPOLECChl, KOTOPbIE ABIKYT HAMHM M TaK WU
MHaye OMNpeNessioT Hallle MOBEACHHWE. DJTO YNYIIEeHHE, U3-3a KOTOPOTr0 HaM, BO3MOKHO, NPHAETCS
BCELIEJIO0 MOMEHSATh Halle KMU3HEHHOE NMPOCTPAHCTBO ISl TOTO, YTOOBI CAETIaTh BOZMOXKHBIM MEPEX0]T Ha
BBICIIMH YpOBEHb MOHUMAaHUs, ObITh CIOCOOHBIMH K MPaBUIBHOMY OCO3HAHUIO MPUPOIHBIX MPOIECCOB
U KUTh B COTJIACUU C HUMH.

Bre Bcsikoro comHeHus, UMEHHO To 3TUM npuunHaMm Bukrtop Ilaybeprep mpoBosrmacui: «B
3/I0POBOM MEXAHHM3ME HET HMKAKMX IpPAMBIX JUHMI M IPaBHJIBHBIX OKPY:KHOCTei»!. DTUM OH XoTen
CKa3aTh, 4YTO JU3aiH W (QopMa ero u300peTeHUH OCHOBAaHBI Ha aOCOJIOTHO JPYroM Crocooe
MoenupoBanus. OH OoTKazalucs OT MepTBBIX EBKIuA0BBIX (uryp. [elicTByronue u GyHKIIMOHATBHBIC
KOHCTPYKIUHU U (OPMBI €0 M300peTEHHUI COCTOSIT U3 3aKPY)KEHHBIX CIUpasiell M U3ru0oB, TOCTYITHBIX
AJIEMEHTOB «HEEBKJIMIOBOI T€OMETpHH, MPEBATUPYIOIIUX B Mpupoje. biaronaps 00beIMHEHUIO TaKUX
CHUPATIBHBIX KOH(MUTYpaluid U SHIEBUIAHBIX (OPM B €ro M300peTEHUSX BhIPAOATHIBAIOTCS pPa3iNyuHbIC
KU3HEyTBep:kAarolne ¢GOpMbl SHEPruu, B OTIMYHE OT TEX, KOTOpPBhIE CErogHs TeHEPUPYIOTCS
TPaJAMLMOHHBIMU MEXaHU3MaMH U Pa3pyIIAIOT XKU3Hb. DTU BUABI SJHEPTHN U CHJI CLIOCOOHBI HE TOJIBKO
peabuITHPOBaTh, CTAOMIM3UPOBATL MPUPOJHBIE MPOLIECCHl, HO TaKkKe M CIOCOOCTBOBATh Pa3BUTHIO
Hamed nuBmwiInzanuu. lllupokoe npumeHeHHE HX KUBUTEIBHON 3HEPrUU MOIJI0O ObI BO MHOI'OM
CHOCOOCTBOBATh BOCCTAHOBJICHUIO IKOJIOTMUYECKOTo OanaHca 3eMiM, KOTOPbIM Tak OIIYTHMO BBIBETA U3
CTposi 6e3yMHasl YeIOBeUeCKas AeITeIbHOCTb.

! U3 mynkra 7.7.10. Pacckas o Busute ApHonbaaXona, 14—17 arycra 1936 r. M3 3KCTpeHHOro BhIIYCKa KypHana
«Mensch und Technik», 1. 2,1993

Torna kak monauany mpoiiecc pa3pabOTKU U MAaccoBOTO MPOU3BOJICTBA MOJOOHBIX M300peTEeHUI
He ObUI BBITOJHBIM C SKOHOMHUKO-(DMHAHCOBOM TOUKU 3pEHUs, TENEph BCE C TOYHOCTHIO 10 HAOOOPOT.
biaromapss mpopeIBy B DJIEKTPOHUKE, €AUHCTBEHHOM OTPACIM COBPEMEHHBIX TEXHOJIOTHMM, KOTOpasd
MOJIENUPYET IPUPOIHBIE PE3OHAHCHBIE U KOMMYHUKATUBHBIE ITPOLIECCHI, MEXaHU3MBI C KOMIIBIOTEPHBIM
MO3rOM MOTYT CO3/laBaThb H30THYTble (OPMBI TIOUCTHHE JIIOOOW cloKHOCTH, B coueranum c
M300peTeHUeM anmnapaToB Ha OCHOBE aHTUIPABUTALIMHU, CBOOOJON OT rojoja U HYXJ, KOTOPble MOT'YT
oOecnieunth Ham n300peTeHns Bukropa [laybeprepa, 1 onbITOM IIUBHIN3AIUH YEIOBEUYECTBO MOTJIO OBl
JOCTUTHYTh 3B€3]l. DTO pemmio Obl MpolieMy MepeHaceIeHHbIX MEranojucoB. Bmecto Toro uTo0bI
BJIAYUTBH JKAJIKOE CYLIECTBOBAHUE HUUYTOKHBIX YEIOBEYECKUX CYILLECTB, NPECIEAYS JIMIIb OJHY LIEIb —
cliepKaTh CTPEMHUTEIBHO PA3BUBAIOIIYIOCS KH3Hb T'OPOJOB-MAIllMH, Mbl MOTJIHM Obl HalpaBUTh CBOU
CWJIBI B PA3BUTHE HAIIETO MIPUPOJIHOIO MOTEHIMAA U KUTh B TADMOHUU C OKPYKAIOLIEH Cpefo, IpaBo
Ha KOTOpPYIO Bcerja Obu1o 061 anpropHbM. Co BpeMeHeM MOYTH MCUE3HYBIIUE C JMIAa 3eMJIM MepTBbIE
ropoAa-TIOPbMbI U3 KUpIHYa U ac(aibTa OCTATUCH Obl BCETrO JIMIIb HAIIOMUHAHUEM O TEMHBIX, XOTS U
MOYYUTENIBHBIX CTPAHUIAX YEJIOBEYECKOW HCTOpUH, 0e3 KOTOPHIX MBI HE BBIOpAIUCH OBl M3 3TOTO



TyIHKA.

Jnist TOro 9T00BbI OCYIIECTBUTH BCE 3TO M YCTPEMHTHCS K HOBOMY CBETIIOMY MHPY, BCE, UTO HaM
HYXKHO, 10 ciioBaMm Bukropa [llaybeprepa, ato XKenanue.

«Hamma pabota — 3T0 OcylIecTBICHHE HAIIUX MeYTaHU. Pe3ynbTar paboThl 3aBUCHUT OT HAIIETO
cTpeMJIeHHs ee ocyulecTBUTh. Korma pabora 100pocoBecTHO cenaHa, CHOKOWHO U paJoCTHO Ha JylIe,
a CBEpIIEHUE OIIMOOK IPUHOCUT HaM CTpaJlaHusl.

YenoseuectBo! Thl Bo3BbicHIIbCA! Thl CMOXKEUIb YIpaBiATh NPUPOIOH, €CJIM HAay4dUIIbCS €l
O TUHHATHCS

U3 crateu «IlyTh K Hencuepnaemoii sHeprun» B xypHaie «Our Senseless Toil*, onydiaukoBaHo B
1934 rony, Bena.

HcTounuku

«Mensch und Technik»

W3nauanpro Ttakue w3manus, KaK«Kosmische Evolution» (kem. «DBomionuss KocMocay),
Hemelkoe nepuoandeckoe miganue «Mensch und Techniky («YemoBek W TeXHHMKa B TapMOHHH C
MpUpPOIO»), OBIM OCHOBaHbI Onarojapsi YacTHBIM HHBECTULMSM M II€4aTaluch OOIIECTBOM,
HazpiBatomuM cebsi «HoBoi#l rTpymmoit», Ienpi0 KOTOpoW ObUIO paccMoTpeHue Teopuil Bukropa
[[TayGeprepa m HaydyHOe WX o0OOcHOBaHMe. Bropoe m3manme 1993 roma MOJHOCTHIO TIOCBSIICHO
0oOHapykeHHOU B Havasie 90-X TOJI0B KOTIMHU JIMYHOTO JHEBHUKA MBena ApHOabaa X0ja, KOTOPhIN ObLI
HE €IWHCTBEHHBIM, KTO OMHUCHIBaJI cBoW BU3HWTHl K Buxrtopy IllayGeprepy B 1936 m 1937 ronmax.
OTpBIBKM UMEHHO W3 9TOTO U3/IaHUS PUBEICHBI B TOW KHUTE.

Kypnaa «Implosion»

«Implosion» — 370 sxypHaJ, BBRIXOASAIIMIA pa3 B TPH MeCSIIa, CYIIECTBYIOIINI Oaroaapst YaCTHbIM
MHBECTUIMSAM U OPUEHTHPOBAHHBIM Ha mpoctoro uutarens. OH Obul COOCTBEHHOPYYHO HareudaTaH
Anoem Kokanu B 1958 rony u ceituac HacuuthiBaeT 127 uznanuii. Kokanu takxe oCHOBal ACCOLMAIUIO
M0 Pa3BUTHIO OMOTEXHOJOTHUI CleNHaIbHO AJIs TOTO, YTOOBI HCCIEA0BATh U OLIEHUTh Teopuu BukTtopa
[layGeprepa U MocpeACcTBOM KypHaja MPeAOCTaBUTh BO3MOKHOCTh MYOIHMKAIIUU Pa3IMYHBIX TPYIOB
[ayGeprepa, ¢ koropbeiMu Kokanu cronkHysnes, odmasce HerocpeAacTseHHo ¢ [layGep-repom Bo Bpemst
BTopoif MUpOBOi1 BOWHBI U B OCIEBOCHHBIN NEPHO]T

Apxusbl cembu lllayoeprepa

3HauuTeNnbHAs dYacTb TpyaoB Bukropa Illaybeprepa HaxoauTcs B JIMYHBIX —apXHBax,
NpUHAUIeKaUX ero cembe, a Takke PKS (mkone Iludaropa—Kemnepa), Haxoxsmelcs B
aBcTpuiickom ropoae ban-Nmne.

JApyrue uctouHnku uHGopManuu

JInunbie mucbMa Buktopa [llaybeprepa pa3nuyHbiM agpecaTam.

3ameyanus

Nnentuduxanuss wu3odpereHus: 0e30mMUO0YHOE OMNpeAeNeHHEe Pa3IuYHbIX H300peTeHuit
BukTtopa Illaybeprepa HeMHOT0 npoOIeMaTuyHO U3-3a Pa3HbIX HA3BaHHiA, KOTOPbHIE UCTOIb30BAIHUCH 110
OTHOIICHUIO K OJTHUM U TE€M K€ WJIH MOXO0KUM MalllMHaM B OpUTHHATe HEeMelKoi pykomucu. MHorna B
CBOMX 3amucax BUKTOp Aenan mosiCHUTENbHBIE 3aMMCKH K dcku3aM. K coaneHuto, B OOJNBIIMHCTBE
CllydaeB OHU OBLIM YTEpSHBI, M3-32 YEro CTaji0 BeChMa CIIO)KHO OIMHCATh MEXaHW3M HaJUIeKAIIIM
o0pa3oM, M3aTeN0 MPUXOIUIOCH TMOJIaraTbcsl Ha COXPaHUBIIMECS MaTEepPHAlbl, COCTABIIAS OIMUCAHHE
MarmuH. OJHAKO B OCHOBHOM OOCYXJIae€TCsi KPyr BOIPOCOB, KACAIOIIUXCS pabOThI YEThIPEX THUIIOB
MEXaHHU3MOB, KOTOPbIE Ha3bIBAIOTCS adpOTYpPOMHOM, permyabcaTopoM, KIMMAaTOPOM H peryascuHoM. Bee
JTAaHHBIE, KACaOIIMecs: KaKJIOT0 MeXaHW3Ma, ObUIM HIEHTH(GUIIUPOBAHBI HACTOIBKO TOYHO, HACKOIBKO
3TO BO3MOYKHO, U pa3MelIeHbl B COOTBETCTBYIOIIEM pazneie. HecMoTps Ha Henopa3yMeHUs, KOTOpbIE
MOT'YT BO3HUKHYTbH M3-3a MOSIBJIEHUS OJJHUX U TEX € Ha3BAHUU B PA3HbIX YACTSIX KHUTH, Mbl HaJIEEMCH,
9TO, M3yYHUB TEKCT M PACCMOTPEB BHHMATEIBHO CXEMBI, YHTATEIh HE TOJBKO MOJY4UT oOIiee
MPEACTABJICHUE O MPUHIHUIIAX ACUCTBUS Pa3IUYHBIX MAIlIMH, HO TOMMET TO, KaK ONMHCAHHBIE 3JIEMEHTHI U
¢bopMBI MOTYT OBITH HCHOJB30BaHBI B OYAYIIMX MEXaHHU3MaX, OCHOBAHHBIX HA HM-TUIO3MOHHOM
JBUKEHUM.

IloBTOpEHUsi: B OpUTHHAIE HEMEUKOW PYKONMUCH HEKOTOPbIE OTPHIBKM KHUTH HWICHTHUYHBI,



MOTOMY OHM OBUIM IO BO3MOKHOCTH HCKJIIOYEHBI, YTOOBI N30ekaTh MOBTOpeHU. OnHAKO, KaK MOXKET
3aMETUTh YWTaTe]b, HEKOTOPBhIE YacTH TEKCTa BCE €Ile MOTYT COJIEp)KaTh MOBTOpEHHUs. TiaTenbHO
o0gymaB 3Ty mpoOieMy, M34aTellb PEUISl OCTaBUTh B TEKCTE BCE KAaK €CTh, IOCKOJBKY HE OBLIO
HUKAKO BO3MOXXKHOCTH yOpaTh MOBTOPEHHS, HE HAHOCSA BpE/la CMBICITY TEKCTa U JETATM3UPOBAHHOMY
BCECTOPOHHEMY OIMCAHHI0 OOcyxkmaemoro mpenmera- Hekortopele ¢umiocodckue — acmeKThl
WCIIOJIb30BAHUS TPHPOTHOMN SHEPTUU

Bce noouunsemcs gusuxe. UYenoseueckas yusunuzayus — Mo MUKPOKOCMOC, U 3AKOHbL, NO
Komopuim cywecmeyem Bcenennas, mouno makum dice o6pazom Oeucmeyiom 6 Hauiem KpOXOMHOM
yenoseyecKkom mupe.

Buxkrop Illay6eprep, xypran «lmplosion», /e 8, ¢, 6

Credyem npucmanbHo HaAbOAOOAMb 3 NPOYECCAMU OBUNCEHUSL 8 MAKPO- U MUKDOMU-DE U YYUMbCS
¥ HUX,

Buxkrop Illay6eprep, sxypran «lmplosiony», Ne 14, c. 19

Ecnu mvi xomum pasymmno ynpagiame ceoeii cyobOOU, KOMOPAs NOCMOAHHO HAXOOUMCS NOO
Vepo30ll 8MOPIHCEHUSL UHONIAHEMHBIX (POPM JHCUSHU, U 3AUUMUMD CeOs OM BbIPOHCOEHUs, MO Mbl
00JHCHBL TUOO DECNPEeKOCIO8HO NOOYUHAMBCA Npupoode, aubo, npexcoe 4em NblMamvCsi YNpasisamo
cB0ell HCU3HBIO, XOMSL Obl NOZHAKOMUMBCS C ee IIeMEHMAPHbIMU 3AKOHAMU.

Buxkrop Illay6eprep, sxypran «Implosion*, Ne 86, c. 11

Bce 6uowt osudicenuii umerom 0se cocmasgnsaowue. Inepeusi 0OHOU HANPasieHa 6HYmpb, Opyeou —
80 eHewHull mup. OQbe pe2y1upyom noCmosiHHble NPespayeHUs SHepeUuU U 0OHOBIeHUe Mamepuu.

Buxkrop Illay6eprep, sxypran «lmplosion», Ne 57, ¢. 5

Kaoicowuit, kmo yiidem uz mupckoii cyemvi u 00pamumcsi Kk C60emy 6HYMpeHHeMY MUpy, oudem 6
HUPBAHY, U3 KOMOPOU Hem Nymu 00pamHo.

Bukrop Illay6eprep, sxypuan «Ilmplosion», Ne 90, c. 8

U3 cnenmansHOTO BBIMycKa sKkypHaia «Mensch und Techniky, gacts 2, 1993, maparpad 7.4

3HAUUTENbHBIX YCIEXOB YEJOBEYECTBO IOCTUIJIO BOBCE HE B KYJIbTypHOM pa3BuTuu. Kak pas
LUMBUIIM3alMs HAapaBieHa HAa OTPBIB OT UCTUHHON KyNIbTyphl. [1o 3TOMY myTH, KOTOpHBIH Beeraa Obul U
€CTh KaK caMO co0Oil pasymeromieecs, Mbl IMPOJOJKAeM IIarath, HEB3Upas Ha HEYJAUHBIH OIBIT
MpeIbIAYIINX MOKOoJeHWH. JIBWKeHHe BIiepell O3HauaeT Ajs Hac JHUIIb HAa MTHOBEHHUE 3aBiaJleTh
MPEeXoAAIUMU Tporeccamu. ['1e Obl HaM HU BCTPETUIIUCH OHU, MbI JOJDKHBI HAYYUThCS HAXOJIUTh UM
MpaBUWJIbHOE TNpUMEHEeHHE. Mbl 00s13aHbl OCBOUTBHCS C HAIIUM COOCTBEHHBIM BHYTPEHHHUM MHUPOM.
Pe3ynbTaToM ecTecTBEHHBIX MPOILIECCOB OPraHUYECKUX TpaHCPOpMaIUil SIBISETCS SICHOCTh yMa WIIH Ke
MHTYUTUBHOE BOCHPUSATUE UCTHHBI U J1I000Bb K ['ocnogy. To, k 4eMy Mbl CaMOCTOSTEIBHO MPUXOAUM
P MMOMOUIYM HAIIETO UHTEIJIEKTa, NOTPEOIsSeT U pa3pylIaeT, TOIbKO Ha 3TO U CIIOCOOHA CETOTHSIIHSS
rojasi KOHCTPYKTUBHAsI TEXHOJIOTHS.

Mamunbl Haniero Oyaymero OyAayT HE TOJIBKO MOTPEONIsTh TOIJIMBO, HO U CaMU BbIpaOaThIBAaTh
sHepruto. B Takom ciydae crnaxeHHas paboTa MalIMHBI OyAeT YNpaBisATbCS CUTHAAMH W3BHE U
nepepadbaThIiBaTh MCIHOJB30BAaHHBIE MaTepHallbl €CTECTBEHHBIM IYTEM, UYTO IpeoOpazyeT W MOJHUMET
TEXHOJIOTUIO Ha BbICHIUM ypoBeHb. I1000YHbBIE MPOJYKTHl MPOU3BOJCTBA CMOI'YT NPUHOCUTH MOJB3Y
CHOBa M CHOBa Oy1arojiapsi BO3MOXKHOCTHU MX MepepaboTKH.

3emJs, BOJIa, BO3JIyX M OTOHb 3aKJIIOYAIOT B ce0e YHUKaJIbHbBIE KU3HEHHbIE CBOMCTBA, OCTOSIHHO
TOTOBBIE K B3aUMOIEHCTBUIO. ECiIM MBI T03BOJIMM UM CYLIECTBOBATh M B3aUMOJIEHICTBOBATh B TAPMOHUY,
TOrJja BHYTPEHHSsS SHEprusi Belleil cTaHeT BpallaThCsi MO COOCTBEHHOM BHYTpPEHHEH cnMpalu u
Onmarojapst 3TOMY BOBJIEKAThCS B PHUTMUYHYIO IIOCJIEJOBATEIBHOCTh, IJl€ KaXJIOMY HMITYJIbCY
COOTBETCTBYET IPOTUBOMMILYJIBC, IOCPEACTBOM KOTOPOTO JOCTHIaeTCsi TapMOHHUYHBIA IyTh K
B3aMMOBIIMBAHUIO U TUPPYHIUPOBAHUIO.

IIpoTrBOAEHCTBYIOUINE MTONIEPEUHBIE WIEKTPUUECKUE MTOTEHIMAIBI JOJKHBI IPOTHUBOIEHCTBOBATD
CWIBHEHWIIUM NPOJOJIbHBIM MAarHUTHBIM NOTEHLManaM. I3 53TOro mNpOTUBOAEHCTBUS BO3HHUKAET
IIPOMEXYTOYHAsl TOYKa TapMOHHHM — 30JI0TO€ CEYEHHE. IJTO — CEIUHCTBEHHBIH HWCTUHHBIN
YHHUBEpCAIbHBIN 3aKOH YCTpOlcTBa BCceneHHOM, B KOTOPOM HET HU BOCXOJSIEr0, HU HUCXOALIET0, HU
MIOTIEPEYHOTr0, HU BHYTPEHHEro, a €CTh TOJbKO JBIKEHHE B ce0s M BOKpYr cels, Tak 3aayMaHO



TBOpLOM.

JIuip HEMHOTME MOMMYT 3HaueHHUE BbllIeckazaHHOro! Bo3Mo)HO, HEKOTOpBIE MNOJy4aT JIMILIb
NpUOJIM3UTENIBHOE TIPE- CTaBJICHUE TOTO, YTO s UMEN B BHAY. Dmo HE 0ojiee 4eM 3apOosKJaromieecs
MpocBeTiieHne cepoit maccel. He ObiBaeT pomoB 06e3 Oosin. CeromHs Mbl JKJIEM HOBOTO TMOBOPOTAa B
[IUBHITU3AIIH.

Ynauu BceM, K10 moHHMaeT 370! IlycTh OHHM OTBINIYT CHOCOO M3MEHUTH HAIly PAaBHOIYIIHYIO
3MOXY, JIS TOTO YTOOBI MBI CTPEMHUTEIIBHO TPUOIU3UIUCH K CO3/IaHUI0 U3YMHUTEILHBIX U300PETCHHUIA.

Bukrop Lllay6eprep, Bena, maii 1936 .

[Icuxonorueil nokazaHo, 4TO JIFOAW MOTYT JIMIIb IEHUTh U OLIEHUBATh TO, YTO BUJAT Iia3aMu, HO
OHM CMOTYT TaKXe IMOHATh M MOCTUTHYTh UYTO-TO HOBOE, €CIM OHHM IPEYCHEIT B Pa3BUTUH CBOMX
MI0/ICO3HATENIbHBIX BO3MOXKHOCTEH, 3aK/IIOUEHHBIX B KJIETKaX MoO3ra, M MNpUAYT K BhICIIEH Qopme
co3HaHus. Ecim 310 Oyner NOCTUTHYTO, BCE NpEeACKa3aHUs CTaHyT Oecrone3HbiMH. Jlaxke riiazy
noTpedyeTcsl BHauajie MPUBBIKHYTh K TOMY, YTOOBI BUAETH BCE MO-HOBOMY; CIMIIKOM MHOTO CKpPBITOTO
70 TOpBl MPOOYIUTCST A0 TOTO, KAaK B3IJISA CMOXKET OXBaTUTh 3T0. IIpekne Bcero JomkHa OBITH
TOTOBHOCTb IPOCUYUTATh, PACCMOTPETh W MpPOAHAIM3HPOBATh UyjAeca Tpsaylield NeHCTBUTEIBHOCTH.
Buxtop lay6eprep B nuceMe ['epmany Orepy, 31 okta6ps 1957 1.

Kypuan «Implosiony», Ne 103, c. 20

W3 cnenmanpHOTO BBIMycKa skypHana «Mensch und Techniky, 4. 2, 1993, maparpad 3,1

HexoTopsie yueHbIe MOHUMAIOT TO, YTO B OCHOBE ITPOUCXOKICHUSI BCeX (DOPM >KM3HU U JIBHKCHHS
nexaT GU3NKO-XUMHYECKHE M JICKTPOMArHUTHBIC B3aMMOJICUCTBUS, MTHTEHCUBHOCTh KOTOPBIX 3aBUCHUT
OT TOJIO’KUTEJIBHBIX U OTPULIATEIIBHBIX TEMIIEPATYP OKPYKAIOIIEH CPEIbI.

[IpsiMmpie 1 OOpaTHBIC TPOIECCHI SIBISIOTCS CJIEACTBHEM BO3ACHCTBHUS TEMIIEpATyphbl, KOTOpast
M3MEHSETCS 0 TOM WM WHOM npudnHe. PaboTa — (QyHKIMS TemmepaTypsl, KOTOpas HaXOAUTCS BBIIIEC
WY HIDKE TTOBOPOTHOM TOYKH, aHOMAaJIbHOW TOYKH, B KOTOPOH HAuWHAET 3apOXKIAThCs >KM3Hb (TOYKa
3epo). OHa MoxXoXa Ha Hally COBPEMEHHOCTh, KOTJIa BCE YCTPEMIJIOCH MO0 TEUECHUIO C AKCTPEMaIbHO
BBICOKOUM CKOPOCTBIO. DTO TEUYEHHUE SIB- JISIETCS HEM3MEHHBIM JBUKECHHEM 3BOJIIOIMH, KOTOPOE B CBOIO
ouepesib MPOBOLHPYET IBONIONMIO JBMKEHUA . MBI NPUIIIN K OIMIHOOYHOMY TTOHMMAHHIO JKH3HH KaK
TOTO, YTO HaXOJUTCS MEXIY POXKIACHUEM U TIOTPEOCHUEM, KaK MIITIO3UH 3BOJIIOIMH, HA MUT 00JICYCHHOM
JUIi  Hac B pealbHOCTh. M3 pa3HMIBl TeMmmepaTyp BO3HUKACT HEINPEPBIBHBIA  IPOIIECC
ABOJIIOIIMOHUPOBAHUS, KOTOPBIM caM MO ceOe SBISETCS MPOJJTYKTOM B3aMMOJICUCTBHS MPOTHUBOIIOJIONKHO
HaMpaBJIECHHbBIX JABUKECHUM.

JIBYOKEHUSI TIJIAaHET OTPakaroTCsl B JBMKEHHUM 3€MHBIX TEJ, 3HAYUT, BO3MOXKHO MPEAONPEACIUTD
TPACKTOPHUIO JBMKEHMS IIJITAHETAPHBIX CHUCTEM, B35IB B Kau€CTBE MOJIEIU JBHXKCHHE DSJIEMEHTApHbBIX
gacTull, M1 Hao0OpOT, Takke BO3MOKHO HCIIOJB30BaTh MOJIEIb IUIAHETAPHOTO JBYOKCHHS JJIS TOTO,
YTOOBI MOJIYYUTh MOJIHOE TMPEACTABICHUE O ABMXKEHUU AIIEMEHTAPHBIX YAaCTHIl, YTO MO3BOJUT HAM
W3BJI€Yb BBITOJYy M3 IOCTOSIHHO JCHCTBYIOIIEH ABMXKYIIEW cuibl- IIpOTUBHHMKM 3TOM MIEH HMEIOT
coOCTBEHHOE TMpPEACTAaBICHUE O MOJETU ABWKEHHUS, MPUMEPOM MOXKET MOCIYXHUTh HampaBlIeHHAS
B3aMMHAasi UHTETpalus )KUBYLIUX U ABUKYIIUXCS MaTEPHil.

Ecnu MBI mocturHem ycmexa B pa0oTe HampaBlIeHHBIMU JIMHA-TeHaMH> U B IIPUBEJICHUU B
JIEMCTBUE KAaTErOpUM BELIECTB, YCTPOCHHBIX KaK pa3 MO MPUHLMIYY B3aUMOHANPABIECHHOTO JBUKEHHUS,
TOTJIa MBI JIOCTUTHEM MaKCHUMAalbHO BO3MOKHOH (opmbl IBHKeHHS- OHa B CBOIO OUY€pEIb POXKAAET
MOJ0OHYIO eli MUHMMAJIFHO BO3MOXHYIO (JOpMY IBIKEHUS O1aroaapsi BHIIICYTIOMSHYTHIM TNI00ATbHBIM
CBOMCTBaM OJHOM-€IMHCTBEHHOW TOYKH. [Iporecchl B NMOBOPOTHOM WM K€ AaHOMAJIbHOW TOYKE, W3
KOTOPOM 3apOrKJIaeTCsl ABUKEHHE, B CBOIO OUEPEb MPOBOLUPYIOT HOBBIE MPOLIECCHI.

! Jlpwkenne >BOMIONMH M SBOIIONMS JBHKEHHS —OTHTEPMHUHBI HMEKOT CXOJICTBO C HEMEIKMMH BBIPAKEHHUAMU
«gestaltungsbewegung» u «bewe-gungsgestaltung», — coctaBHbie cioBa u3 «heWegungy», WIH K¢ «IBWKCHHE», U
HEMELKOr0 TIOHSTHs «gestatt», 4To 3meck 03HaUaeT mporece, KOra HeKoe 1eoe MPUOOpeTaeT Takue CBOMCTBA, KOTOPBIC HE
MOTyT OBITH ONHCAHBI CBOWCTBAMH COCTaBHBIX YacTeil 3TOro Ienoro. Takue HOHSTHS MOTYT TAKKE YIOTPEOISIThCS MpPH
XapaKTEePUCTHKE (U3UYECKHX, DHEPreTHYECKUX, THIIOTETUYCCKHX (OPM, MATPHUIl M CTPYKTYp. IIOHATHS «IBHKEHUE



SBONIOLMHU™ ¥ «IBOJIOIMS IBIWKEHHUS», CJIEIOBATEIFHO, MOIJM OBl COOTBETCTBEHHO TPAaKTOBaThcs Kak (opma (wimu
CTPYKTYpa) SBOJIIONNOHHOTO JBIKESHUS U 3BOIIOIHS (OPM JIBHXKEHHS,

JlHHareHsl — 3TO oOAHAa W3 Tpex (OpPM IIIEKTPHIM3MA, IOHITHE, KOTOPOE BOCXOAUT K CYIEPHOPMAJIHHOMY,
0e3pasMEpHOMY, SHEPIeTHYECKOMY, OHOAIIICKTPHUECKOMY, OHOMAIIMTHOMY, KaTaJUTHYECKOMY, BBICOKOUYAaCTOTHOMY,
BHUOPHPYIOIIEMY, CYIEPIOTCHIINAIBHOMY COCTOSHHIO KBaSUMAaTepHAJIOB KBAJIMAJIEKT-PUUYECKON TPHPOMBI, ITPHUHAUIEKAIINX
YETBEPTOMY W ISITOMY W3MEpeHMsIM. B nanbHeimeM 3TH 31eKTpUIM3MBl OyIyT pa3jeieHbl Ha KaTeropuu «(ppyKTUre-HEBD,
«KBAJIMTEHBD» U «IHHATEHBD», KOTOPBIE MPEACTABIISIOT COOOH Te eJjBa pa3inninMble (POpMBI SHEPTUH, YbH (PYHKIIUH COCTOST B
YCWIICHWU TUTOJJOTBOPHBIX B3aMMOJEUCTBHH (PpYyKTHreHbI), B (OPMHUPOBAHUM XapaKTEPHBIX CBOWCTB (KBAJHUICHBI) H
YBEIMYCHUH HEMaTepUaIbHOW SHEPIruu (JIMHAreHbl). B 3aBHCMMOCTH OT WX (YHKIMH WM JIOKAJIU3alMd OHM MOTYT JINOO
OXBaThIBaTh MAaTEPHIO, C KOTOPOH B3aUMOJICHCTBYIOT, JINOO CaMH OBITh B OKPY)KEHHUH €€

du3nuecKoe CTPOCHUE BEIECTB SIBJSETCS MPOJIYKTOM BHYT PEHHUX COTJIaCOBaHHBIX MPOIIECCOB, U
OYEBHUIHO, YTO JUIsI TOTO, YTOOBI CKOHCTPYMPOBATh €ro aHajOrd, MbI JIOJDKHBI OOpaTUTHCS K
OTIPE/ICTICHHBIM 0a3UCHBIM dJIEMEHTaM. TaKoBOW Oa3WCHBIN AJIEMEHT Mbl HalJIEM B DJUIMIICE, KOTOPBIH,
Oyayud TPUBEACHHBIM B JBIDKEHUE, MPOU3BOJUT 3€PKAIbHBIC OTPAKEHHS — MPOTUBOIOJIOKHBIE
dopmel. Tlocneanue MOPOXKAAIOT €CTECTBEHHBIE MPOTHUBOJICHCTBYIONINE CHUJIBI, OHM TaKXe CO3/Ar0T
MPOTUBOTIONIOKHBIA  XapakTep MACHCTBUS WJIM JK€ OTBETHBIE TEMIIEPATyphl, BBI3BIBAIOIINE POCT
MOTEHITNAJIOB ¥ YCUJICHHE TIPOIIECCOB, C HUMU CBS3aHHBIX.

He moxer cymecTBoBaTh COCTOSIHHUSI aOCOJIOTHOTO PAaBHOBECHS, HE MOXET OBITh COCTOSHHS
«oKOs». B cymHoCTH «11OKOI» HpeacTaBiseT coOOi O4eHb CIOXKHYIO (OpMY JBHKEHHUS U B TO XKe
BpeMsI COCTOSIHHE€ MaTepHaIbHOW TpaHchopManuu yp-TeHe-panun' a0COIOTHO HeMaTephuaIbHOTO
M3MEPEeHHs, KOTOpoe MpeoOpa3oBaHO CO CKOPOCTHIO CBETa B JIBIDKCHHE M (hOPMAIIHIO, Yepe3 KOTOPYIO
MIPOMCXOJUT HACBHIIIEHUE dSHEPTUei N3HYTpU. Tarke 3TO IBIKEHHUE TBOMHOTO CKPYYHBAHUS, TIOCTOSTHHO
TpaHnchopMuUpyrolee caMo ce0s TP MOMOIIM BHENTHEH ¥ BHYTPEHHEH YHEPTUH.

! B 3ammcsax Bukropa Illay6eprepa npucraBka *yp» 4acTo OTIEIEHa OT OCTAIBHOTO CI0Ba aeducom, Hanpumep, «Ur-
sache* Bmecto «Ursache» (ursache — mpuumHa (em.), TOrAa Kak OOBIYHO TAKHE CJIOBAa THINYTCSA CIUTHO. DTHM OH
XOYETHOA-YePKHYTh 3HaYEeHHE NPHUCTAaBKHU, NPUAATh, TAKUM o0Opa3oM, Oonee rirybokoe 3HadeHHe CIoBY. Takas mpucTaBKa
CYIIECTBYET HE TOJNBKO B HEMELIKOM S3bIKE, OHAa TaKXKE CYLIECTBOBala M B AHIVIMIICKOM, HO BIIOCJEICTBHU BBIILIA U3
ynorpebnenus. CornacHo OxcopacKoMy CIIOBaplo, MPUCTaBKa «III> O3HAYaeT «IIPUMUTHUBHBINY, «paHHUI». 1llaybeprep,
CKOpee BCero, yHOTpeOsI 3Ty NPUCTaBKY B 3HAYEHMAX «HM3HAUYAJBHBIN™, «IIEPBOOBITHBIN», «OCHOBOIIOJATAIOIINID),
«ANIEMEHTapHBI», «0a3ucHbIi». Ecnu roBoputh Ooliee pa3BepHYTO, TO 3TO OyJeT 3Byd4aTh KaK «IPUHAIJICKAIIMN 30Xe
3apOXKACHUS MHpPA» WIM YEMY-TO IEepBOOBITHOMY; «O00pa3yloIIMil M3HAYAIBHBIH HPOLECC», M3 KOTOPOTO YTO-TO EIle
pa3BUBaeTCs, MPOU3BOAUTCS, OT KOTOPOTO YTO-TO 3aBHUCHUT. [IpMMEHHMTETBHO K 3JIEMEHTapHBIM YacTUIIaM BeEIECTBa,
HAXOMAIIMMCS Ha IIePBOHAYAJbHOM OJTale o0pa3oBaHMs, 3TO MOXHO Iepedpa3upoBaTh KaK «IEPBOHAYAIBHO
copMHpOBaHHEII B mpolecce 3apoxaeHus». Taxxe [llaybeprep 9acTo ynmoTpeOmsin MOHATHS «yp-CTPYKTYpay WiH *yp-co-
CTOSIHME» TPENEeNIbHO BBICOKMX IOTEHIMATIOB, WM JIATCHTHAs 3BOJIOIMOHHAS 3peNoCTb, KOTOpas, €CclIM el MNpuaaTh
MIPAaBIIIBHBIN UMITYJIBC, MOKET OCBOOOUTH BCE BHYTPEHHHUE NPHUPOAHBIC KPEAaTUBHbIE CHIIBI. B pycckoM TeKcTe mpHCTaBKa
«yp» TaxKe OyZeT ynoTpeOasaThes B TEX )K€ CI0BaX, B KOTOPBIX OHA BCTPEUACTCS M B HEMELIKOM OPHTIHHAJIE; CIETyeT UMETh B
BHAY OCOOBII CMBICI TAKHX CIIOB

Eciu MBI ceifgac MOCTOSIHHO OyleM MOJUIepKUBATh JH000E JaHHOE BEIECTBO — HAIPUMED, BOIY
— 6 COCTOSIHMH TpaHC(OPMAIMU, TOrJa Mbl CTOJKHEMCS C HEHNpPEPBIBHBIM KPEATHBHBIM MPOLECCOM,
KOTOPBI TOPOYXK/IAET DBOJIIOLUIO IBIDKEHUS, TO, YTO COBpPEMEHHAs TEPMHUHOJIOTHS Ha3bIBaeT
«oHeprueir». Tak Mbl BCTaHEM Ha MYTh TEXHOJOTHH, KOTOpas BO3BECTHUT M INPEIONPEACTHUT MPUXO]
OMO’KOJIOTMUECKOM APHI.

[MpuHIMI 5TOM OMOTEXHOJOTMH B JBWKECHHH O€3 TpEHUs, KOTOPOE ECTECTBEHHBIM 00pa3oMm
MOJYYaeTcsl U3 MPUPOTHOTO ABWKEHUS, KOTOPOE MOCTEIIEHHO BOBJIEKAETCS B MOCIEAYIOIINE POLECCHI,
naBasi, TAKUM 00pa3oM, BO3MOKHOCTb ISl pa3BUTHS IMKIJIOUIAIBEHOTO CIIUPATBHOTO IBUYKEHUSL.

YMo3akiI04eHust

W3 cnenmansHOrO BBITycKa XypHana «YemoBek u TexHuKa», 4. 2,1993 rox, maparpad 10,0
(3ammcu anpens 1941 rona)

«Mul Oondcnbl obpamums cou 632710 6 Heuzgecmuvle HAM UBMEPeHUs, 8 Npupooy eeuell, 8
JHCU3HB, KOMOPYIO Mbl HE MONCEM GLIYUCTUMb U HPOCUUMAMb. MO HCU3Hb, 8 KOMOPOU MPAHCHOPMHOU
u ceazyiowell cpedol, Kpogvio 3emiu, Komopas OKpysHcaem HAC C POHCOeHUs U 00 CaMOu cmepmi,
A6715emcs 800ay.



Buxkrop Illay6eprep, 1932 roxa, xxypuan «Implosiony, Ne 103, c. 28

«Tom, kmo emewusaemcs 8 ecmecmseHHvle NPOYECCvl 3AUMOOCUCMEUs 3eMIU, 800bl U 8030VXd,
Hapywiaem Oaniauc, npespawas, mMaxum oopazom, Kposb 3emau (800y) 6 namozeHHyl cpeoy,
gpe3yibmame He20 OHA CIMAHOBUMCS ONACHEUUUM 8DPA2OM 8CEX HCUBLIX CYULECTNB).

Buxkrop Illay6eprep, 1932 rox, xxypuan «Implosiony, Ne 96, c. 4

B mnpupome cCymecTByIOT CTPYKTYphl M TYCTOTHL. Uepe3 HUX TPOSBISIOTCS Bce (HOpMBI
MaTepHAIM3alui M JeMaTepHaIu3alli, €CIH IYCTOTHl W (OPMBI 0OpPa30BBIBAIOT KOH(QUTypaIUH
00paTHO MPOTOPIHMOHATIHHON CHMMETpPHUH, B MPEAeIax KOTOPHIX B3aUMOICHCTBYIOUINE ra3000pa3HbIe
BEIIECTBA HAXOJATCS B HYXHBIX KOHIEHTpanusx. JlaBleHWe W BCachblBaHWE U, CaMO€ BaXXHOE,
TEeMIEepaTypHBI TPaJMEHT JOJDKHBI U3MEHSTHCSA M0 HY)KHOMY HAlpaBJICHUIO (MOJIOKHUTEIBHOMY, a HE
OTPUIIATEILHOMY), Uepe3 KOTopoe Tpedyemasi SHEprusi 0CBOOOXKIaeTCI U COOUpaAETCsl B IEPEKPECTHOM
TOYKE, KOTJa mapaMeTphl JOCTHTAIOT HYXHOTO 3HA4€HUs, MPOIECCHl — MHTEHCUBHOCTHU. Tak, SHEpTus
MOXXET HaKaIllJIMBaTbCsl B TOM CJIydae, €CIM BELIECTBO OXJaXJAaeTcs B Ipoliecce ABMKEHUS U
nproOpeTaeT TOMOTEHHYIO CTPYKTYpy. TakuM 00pa3oM, BOBMOKHO Ja)Ke€ Pa3ioKUTh OOBIYHBIA BO3IYX
Ha aKTHBHBIC DIIEKTPUYECKHE YACTUIBl, WJIA TOJYYHTh HCKYCCTBEHHYIO TPO3y, WIH B YCIOBHIX
(bu3nyecKoro BakyyMa co3AaTh LITOPM, Crjla KOTOPOTO MPEBBILIAET CUITY IPUPOIHBIX IIUKIOHOB.

B To BpeMs kak ceifuac Bce elle HEOOXOJAMMO HCIOJIb30BaTh 3amachl U3 HeAp 3eMiM Jjs TOro,
4YTOOBI, HAIIPUMEp, MPOU3BOAUTH WCKYCCTBEHHBIH OCH3MH (Tra30JIMH), TO Ui paboThl a’dpoTypOUHBI' HE
noTpedyeTcsi HUKAKOTO TOIUIMBA. JTO H300peTeHHe CINOCOOHO MPENOTBPAaTUTh KPU3HC, KOTOPBII
HETPEMEHHO HACTYITUT, €CJIM OTBEPHYBIIEECS OT MPUPOIBI YeTIOBEYECTBO OyIET MPOIOIHKATh CKUTATh B
CBOMX MAIIIMHAX TO, YTO MPEJIHA3HAUYEHO MPUPOAOH Ul UHBIX LEJIEH.

[To-BuaumMomMy, HEOOBIKHOBEHHOE TIOBEIECHME >KMJKOCTEH 0]l BIMSHHEM CBETa SBISETCA
pe3yabTaTOM €CTECTBEHHBIX H3BEYHBIX IPOLECCOB BO3HUKHOBEHMS U HCUE3HOBEHHMS, HBOJIOLHMHM OT
Majoro kK OoJbHIOMY M VICe VErsa, W >KUBHTEIBHYIO TapMOHHIO STHX HpOLEeccoB ['ere yxe cTojb
3aMeYaTeNIbHO Pa3bsiACHWI HaM, 4TO BCE, YTO HAM HY)KHO, 3TO JIMIIb POYUTATh €TO CJIOBA, C TEM YTOObI
IOHATh CYTh HENPEKPAILAIOIIUXCsS B3aUMOJICHCTBUM, HEOOXOOUMBIX JUISI BCEX MOJEKYJ, YTOOBI
CYIIECTBOBATh U JAOJIKHBIM 00pa3oM (PyHKIIMOHUPOBATS.

ITycToTa 1 00bEeM SBISAIOTCS 0OpaTHO NPOMOPLUOHATIBHBIMU BEIMUYMHAMU, KOTOPbIE MMOTJIOLIAIOT
Apyr Ipyra Wid JIBHXKYT IPYr APYrOM B 3aBUCHUMOCTH OT TOTO, CO3JIaHO JIM OJHO M3 HUX JUISL TOTO,
4TOObI OBITH YHHUUYTOKEHHBIM JAPYI'MM, JIMOO OHU IO CBOMM CBOMCTBaM 00JaropaxuBaroT camu ceOs
IIOCPE/ICTBOM B3aUMHON HMHTEHCUpHUKaUMU U mnossgpu3auud. COBpeMEHHblE TEXHOJOIMH OLIMOOYHO
BbIOpaIM MEpBbI U3 ABYX MPOLIECCOB, U HEUETrO0 YAMBIATHCS TOMY, YTO BE3JI€ U BO BCEM IPOLBETAET

paspyxa.

' CMm. onmcanue a’poTypounsl B ABcTpuiickom matente Ne 145141

I'ete ckazan: «JIBHxKymiue cuiabl IPUPOJbl — 3TO MOJIAPU3ALMS U MUHTEHCU(UKALMS, U TOT, KTO
MOHMMAeT, Kak OCBOOOJMTH 3TH IPOLECCHI, TAKXKE MOHMMAeT, Kak MOMYMHUTH ux cebe- To, uro
poXkaaeTcsd B CBETE, pacnajgacTcs B 3€MJIE, 3aT€M OHO BO3POXKIAETCA U CHOBA CTAHOBUTCS JIy4OM
SHEpPruu, 4ToObl OKHMBUTH TO, YTO T'OTOBO K HOBOHM JKHM3HM M HAXOJUTCS Ha TPaHULE MYCTOTHl U
MaTepum».

Kaxxaplii JIMCT pacTeHUs — 3TO >KMBOM MOHOIUIOCKOCTHOM MArHUT, Ybsl CUJIA HPUTSKEHUS U
U3IY4YEeHUs1 3aBHCUT OT TOTO, CBETHT JM Ha Hero CousHIle WM OOBOJIAKMBAET XOJIOJ, "TOT 3aKOH
B3aUMOJICICTBUS BEPEH TaKK€ M Ul BOJBI, KOTOpas IMOCTOSHHO IIEPECTPAUBAET CBOIO CTPYKTYPY
IIOCPEACTBOM H3MEHEHUs B3aUMOPACIIOIOKEHU CBOMX 4YacTHL. [IpoMexyTku Mexay YacTULAMHU
CO3JIaI0TCA CBETOM U TeluioM. PopMa sBISAETCSA NMPOAYKTOM TEMHOTHI U Ipoxianbl. Eciau moHATh, Kak
JEJIUTh IPOTUBOIIOJIOKHBIE JIEHUCTBHUS M KaK OpPraHW30BaHa MX BHYTPEHHsSA CTPYKTypa, TOrJa BOJAA
CTaHET CBOEr0 poJia NMPOCTPAHCTBOM, a €€ IUIaCTU4Has (opMa — ero BOIUIOIIEHHEM, MOCTOSHHO
TpaHC(HOPMUPYIOLTUMCST TOJ JIeHiCTBMEM TeIula, co37aBas NpU 3TOM JBIKCHHE, 3alloJIHAIoIIee
IIPOMEKYTKH MEKY YaCTULIAMH.

Ecnun oT4yXI€HHOE OT IPUPOBI YEIOBEUECTBO, OAHAKO, HE UCIIOJBb3YET ATOT BAXKHBIN IIPOLIECC, a



COJMOKET TE BEIIECTBA, YTO MOPOXKIAIOT KHU3Hb, TOTJA HE OyAeT HMYEro YJAMBHUTEIbHOTO, eciu CollHIle
COOKET BCE JKUBOE Ha 3emiie.

XKuznb Ha 3emiie CymiecTByeT B Tpex chepax;

1) B kap6onochepe’;

2) B atmMocdepe;

3) B cTparocdepe

Kapb6oHocepa — TepMHUH TPOTHBOPEYHUT OOBIYHOMY WCIIONB30BAHHIO WM OINPEICIICHHIO COCTABHOM YACTH CJIOB
«xapOoH» (Oam. caiil0) — 4YacTh CIIOB-TEPMHHOB, O3HAYarollas: OTHOCSIIMHCA K COeIMHEHHsM yriepona. Buxrtop Ilay-
Oeprep 0ObEIUHUIT TP TIOMOIIIN €€ BCe T€ CIIOBA, KOTOPhIe 0003HAYAH JTFOObIC XUMUUYECKIE IIEMEHTHI U UX COUCTAHHUS, 32
HCKJIFOYCHHEM KHCIIOPOJa W BOIOPO/A, U Ha3Bal MX «MATEPUHCKHMHU CyOCTaHIMAMMY, Takxke HasbiBaeMble *Koh-lestoffex»
(nem. kohlestoflfe — yronbusie 3anexu). OTAENBHO OT 3TOrO OMpeaeicHus educ Takke o3HaYaeT Oosiee BHICOKUI aCIeKT
KapOoHa, KaK (DU3MYECKUIl U DHEPreTHYECKHi, TaK M HeMaTepuaibHbld. MHOTIa Takoe 3HAYCHHE CIOBa «KapOOH» Oymaer
0003HavaThes 3HaKoM Ce, YTOOBI OTIMYHUTH OT TPAAUIIMOHHOTO 3HAUEHHUS ATOrO CI0BA

Csizn MEXIy Tpemsi 3TUMH cepaMHu OCYIIECTBISIOTCS MPH TMOMOINM Bojabl. Boma xe B
Pa3IMYHBIX arperaTHBIX COCTOSIHUSIX MPEACTABISIET COO0M CpeacTBO NIt (GOPMUPOBAHUS M U3MEHEHUS
COCTaBa MaKpOAJIEMEHTOB, KOTOPBIE TIEPEHOCATCS BOJIOH, IIUPKYIUPYIOMIEH BO BceX cepax oT HeOeC 10
riyoun 3emim u Vice versa. EcrecTBeHHO, TeKyIas BoJa MOPOXKIAET SHEPTUI0, KOTOpas HalpaBjcHa
MIPOTHBOTIONIOKHO TEUYCHHIO BOJBI. POXKIEHUE BEIMIECTB OPTaHMYECKUX COTPOBOXKIACTCS CBS3BIBAHUEM
kucioposna. Korma 3T JBa MPOTHUBOMOJIOKHBIX TMPOIECCAa TEPECEKAIOTCS B OMNPEICICHHONW TOYKeE,
0CBOOOXIaeTcs IHEprusa. Hu 01HO M3 3TUX YHEPTreTUUECKUX B3aMMOICUCTBUI HUKOT/Ia HE MOXKET JOUTH
JI0 KOHIA M3-3a TMOCTOSTHHOW CMEHBI JTMHBI JTHA W HOYM. TakuMm o0pa3oM, MPOUCXOIAT MOCTOSHHBIC
MepEMEHbl UHAUBUAYATbHBIX MUKPOKIMMATHUYECKUX COCTOSIHUM, TO €CTh U3MEHEHHS KOJIMYECTBEHHOIO
1 KQUE€CTBEHHOT'O COCTaBA OCHOBHBIX XMMUYECKUX HJIEMEHTOB.

Pe3ynpraroM 3THX HENpPEPBIBHBIX B3aUMHBIX IIPOLIECCOB, C OJJHON CTOPOHBI, SBIIAETCS U3MEHEHUE
COCTOSIHUS Pa3JIMYHBIX BUAOB BOJIbI B KOHKPETHBIX 30HAX, a TAK)KE MOCTOsIHHAS TpaHc(opmalus BUIOB
PacTUTENBHOCTH, KOTOPBIE MOACTPAUBAIOTCS IMOJ BOJY, HENPECTAHHO JABMXUMYIO CHJIOW BHYTPEHHHUX
B3aUMOJICCTBHI. OTUM BHYTPEHHUM SHEPreTUYECKUM B3aWMOJICHCTBUAM IPOTHUBOIOCTABICHO
BIIUSIHUE Beca BOJbL. V3MeHsromuecs BEIWYMHBI ATHX COCTABJISIOIIUX CHJI HEU30EKHO BBI3BIBAIOT
IIOCTOSIHHBIE MOJHATHS U OIYCKAHMsI YacCTULl BOJbl — 3TO Ha3bIBAETCs BOAHOW myibcanuen. Kaxnoe
HOBOOOpa30BaHKE 3apOKIAIOCH B MEJIbUANIINX Mpolieccax. PazButue Ha paHHUX CTaAUIX MOKET JOUTH
JI0 KOHI[a TOJBKO B TOM CJlydae, €CJIM BHYTPU3EMHBIE MPOLECCHl MOACHCTBYIOT IpaBuibHO. [0 3akony
MIPUPOBI Kax /bl 0oJiee COBEpPIICHHBIN BUJ PACTEHHUS MPOU3OIIEN OT Jpyroro, 0ojiee MpUMHUTHUBHOTO.
TpancriopTHOH cpefoit BElIecTB, a TAaKXKe CPEACTBOM XpaHEHHS U Mepeaayd HHPOPMAIUH O KU3HEHHBIX
mpoleccax MEepBOHAYAIBHO SIBJSIOTCS TMOA3EMHBIE BOJBI (JI0 KOTOPBIX JOXOAAT KOPHU PACTEHHUN).
JIBuKeHHe HMX peryaupyercs pasHHIeH Temiieparyp, Onaroaapsi KOTOpPOW MPOUCXOISAT BHYTPEHHUE
MeTab0IMYECKHE MPOLIECCHI C y4aCTUEM OCHOBHBIX JIEMEHTOB.

Takum oOpa3zoMm, HMITyIbC Ui JIBHXKEHUS BOJbI — 93TO MPOAYKT B3aHMMOJEHCTBUI MEXIy
MIPOTUBOIIOJOKHBIMA TPOLECCAMU, KOTOpPblE NPUCYTCTBYIOT IIOCTOSHHO B caMol Boje. Yepes
MIOCTOSTHHOE COTMPOTHUBJIEHUE, BO3HUKAIOUIEE B PE3YyNbTaTe B3aWMOJCHCTBUN MEXKIY YIJIEpOAOM U
KHCIIOPOJIOM, CHOBA TMPOUCXOIAT KOJNeOaHUs TeMmmepaTypbl, a ¢ HUMH U HUMITYJAbC K JIBUKCHHUIO —
MYJIbCALIMK BOJIbI, KOTOpPAast TAKUM IIyTEM BPEMEHAMHU PAaCTBOPSET COJM U JIPYrue BEIeCTBa, BpEMEHAMHU
HaKalJMBaeT, TpaHCHOpTUpyeT U TpaHchopmupyeT wuX. CyImHOCTP M CMBICA 3THX BEUYHBIX
npeoOpa3oBaHWi B CO3JAaHUM M COXPAHEHUHM pa3IUYHBIX BUAOB pacTeHUU U (u3nueckux ¢opwm,
KOTOpbIE B CBOIO O4epeNlb SBJISIOTCS CPEACTBOM XPAaHEHUS U TMPEoOpa3oBaHUS PA3NUYHBIX BUIOB
SHEPrUH.

Pa3znuna mnoteHmManoB, a TakKe IMOCTOSHHAs pa3HUIa 3HAYEHUHW MEXIy TeMmepaTrypou
BHYTpPEHHEH U BHEIIHEH Cpeibl ABISIOTCS TUIIH (OpPMaMH YHEPTHH, KOTOPHIE COCTABIISIIOT IIUKI BOJIBI U
MIPOBOIUPYIOT HEMPEPHIBHBIM KPYTOBOPOT.

DBOJIIOIMS TIPOSBIIAETCS B!

1) MaTepuanbHOM MUDE;

2) HeMaTepHUaIbHOM MUPE.

Kamuu, pacrenusi, >KuBOTHbIE, JIFOH, MIaHeThl 1 COJHIIE — OpPTraHW3MBI, 00JIaJaroNIie TyIIOH U



tenoM. Kakaplil Jyd cBeTa MM 4YacTHIA TEIUla HYXIAITca B (u3M4YecKoil (opme, ¢ KOTOPOH OHHU
MoriM Obl B3aMMOJAEHCTBOBaTh. Kaxkaomy Teny TpeOyeTcss BHYTPEHHSISI DHEPrusi, U3 KOTOPOTO OHO
cTpouTcs, Onarogapsi KoTopoit oHo Tpancopmupyercsa. Korma teno pacnanaercs, Toria 3TH SHEPTHH,
U3 KOTOPBIX OHO OBUIO CO3[JaHO, BBICBOOOKHaroTcs. Huuro Hukyna He ucyesaer. Korma sneprus
BBICBOOOXK/IaeTCS B pe3ybTaTe pachaja Tejia, TOr/ia BojJa ¢ TOTOBHOCTBIO BOMpaeT ee B cels, BMecTe
OHM LUPKYJIUPYIOT MO MOBEPXHOCTH 3€MIIM, U 3HEPrusi HAXOAUT HOBYIO XU3Hb. TakuM oOpa3om, Kyna
Obl MBI HM B3TJISIHYJIM, TOBCIOJLY JKH3HB, HENpe- Kpamarommuecss (GOpMUPOBaHHS M TpaHCHOPMAITHIH.
JlyxoBHasl >KM3Hb HPOLLIBIX M OYAYIIMX IOKOJEHUH, O KOTOPOHM Mbl HE 3a€M IPAKTUYECKU HUYETO,
XuBeT U B Hac. Kaxxmast marepuanbHas (opMma KU3HU BCET/A SIBISIETCS OTPAKCHHEM HeMaTepHalbHOM
(bopMBI, cOCTOSIIEH U3 CBETA, TEIUIA, PaIHalliy.

Kaxxnoe n3MeHneHnune npoueccoB BHYTPEHHETO U BHEIIHETO 0OMEHa B 11€JIOM MEHSET INIOTHOCTh U
MHTEHCUBHOCTh BHYTPEHHEH pajualnuy BOJbl U TaKUM OOpa30oM MEHSET HallpaBJIEHHE, TI0 KOTOPOMY
JBUKETCSI TeUEeHUE KU3HU. HapylieHue mpupoAHbIX 3aKOHOB BHYTPEHHMX M BHEUIHUX KOH(pOpMAaIMii
BEJIET K HapyUIEHUIO IJI00aJbHON HBOJIOUMK KU3HU. lcuesHOBeHHME BOJBI WM TpaHCHOpMalus
BEIIECTB — 3TO OYEHb CEPBE3HBIM MNPEAYNPEKAAOIMMN 3HAK, IMOTOMY YTO XapakTep BOJbI TaKkKe
MEHSETCS B 3aBUCUMOCTH OT €€ BHYTPEHHET0 COCTaBa, a BMECTE C 3TUM MEHSETCS XapakTep Bcex (popm
JKW3HH, BKJIIOYas 4esoBeyecTBO. KOJMYECTBEHHOE YMEHBIIEHHE BHJIOB PACTEHUM M, IPEXJE BCETO,
Mopya BBICHIUX PACTEHUN — JIECOB — BeJET K (PM3MUECKON U MOpalbHOM JIereHepaluy 4eloBe4ecTBa,
3TO TOJBKO OYEBUJIHBIEC MOCIEICTBUS MU3MEHEHHs (PU3UKO-XMMHUYECKOTO COCTaBa BOJbI U Pa3pyLLIEHUS
TuTOC(Ephl, KOTOPOE MPOUCXOAUT B pe3yjbTaTe I'yOUTEIbHOW AEATEIbHOCTH YEJIOBEYEeCTBA Ha Tele
3emuu.

CeroniHs MBI HE TO YTOOBI 0XHJaeM KpH3HUCa, a CKOpee OTpEeKaeMcsl OT BCEro, OTPHUIIAEM CBOIO
BHUHY B KaUECTBEHHOM ()M3MUECKOM AereHepaluy BCeX KUBBIX OPraHU3MOB, UTO SIBJIETCS PE3YJIbTaTOM
HapylieHus BOJHOTO OajaHca MPUPOJIBL. 3a ATOW JCBOJIOIHMEH CIIEITYeT MOPAJbHBINA, MEHTAIbHBIA U
ITYXOBHBIN KOJIJIAIC YEJIOBEYECTBA, KOTOPBIM YK€ JOCTUT CYILIECTBEHHOTO YPOBHs, M, HECMOTpS Ha BCE
IIPENYNPEAUTEIBHBIE 3HAKH, JIFOAU BCE €Ille HE OCO3HAIOT CEPbE3HOCTU CO3AABIIEHCS CUTyalluu. XyXKe
3BEpel, OHHM HIIYT OKOHYATEJIBHOE CIIACECHHE YEJIOBEYECKOW pachl B PaccTpesie KaKIOro IeCATOro
OpYXXMEM BOWHBI, KOTOPYIO OJarocClIOBIIAIOT HAIIW CBSIIEHHUKH, HECMOTPSI Ha BCE 3allOBEIU, U U3-3a
KOTOPOTO HAIllU JAETU PAUCKYIOT YMEPETh, UCTEKAst KPOBBIO.

Pemenue, noiinem yin Mbl IO IIpeXHEMY IyTH MO0 B CBOM MOCIEIHHUH 4ac MBI BCE )K€ CMOXKEM
3alIUTUTH ce0s OT CaMOUCKalIeUMBaHUs, 3aBUCUT TOJIBKO OT Hac. Wi ke BMecTe ¢ feATeNs MU HayKu U
rocylapcTBa, KOTOpbIE, HE CUHTAsCh C OIACHOCTBIO IIOJIOKEHUS, PYKOBOACTBYSCH JIMIIB JIMYHBIMH
MHTEPECAMHU, HECIIOCOOHBIMU MTPUHECTH NOJIb3Y WM NOMOYb, IIPOJOJIKUM OCTaBaThCsl BEPHBIMU Halllel
CETOJHSIIHEN TOUKE 3PEHMUS.

Buosiornyeckuii BAKyyM — oNTHMAJIbHAsS ABUKYIIASI CHJIA IS MALIHH

IToxbopka crareit ro xypHaina «Implosiony», Ne 29 (c. 27—31), 53 (c. 24—29) u 109 (a 9-17) ar8
uroiist 1954 rona

«Hayxa ymeepacoaem, umo OaeieHue no OMHOWEHUIO K GHEWHel cpede 00UHAKOBO 60 BCeX
HanpaeieHusix, mem He MeHee Cyujecmeayem u eCmecmeeHHoe 0asieHue (Hanpumep, 0asieHue 6030yxa),
U OHO HANPABIEHO 6HYMPb NPEOMEema U MAKIce 0OUHAKOBO 80 6CEX HANPABTICHUSIX).

Buxrop Ilay6eprep, xypran «lmplosiony, Ne 114, ¢. 29

Heckonpko jeT Ha3zag MOH MEPBLIC MATCHTHLL ObLIH IMPEACTABJICHBI HA paCCMOTPCHUC B 26 CTpaHax.
Iloutn B Kaxkaoi CTPAHEC SKCIICPTHI IO MATCHTaM OOBSBHIIN MEHS CyMmaclIiC M, a HEKOTOPLIC U3 HUX
AaXKE OTKa3aJuChb IMPOU3BCCTU OICHKY NPOMICHUSA Ha IAaTCHT. IlonoBuHa u3 H3TUX HpOHlCHI/Iﬁ Ha
CETOIHSIIHUI JEHb puHATa- OcTtanbHbIC IpomicHust, BEPOATHO, TOKEC CKOPO 6y'IIYT OI[O6pCHBI, XOTA UX
S3HAYMMOCTh U BO3MOXKHOC HUX HNPAKTUYICCKOC MMPUMCHCHUC MOKa HE OCO3HAJI HU OJJUH 3KCIICPT. O)IHaKO
000CHOBAaHHOCTh 3THX TpC6OBaHHﬁ Ha MaTEHT HE MOrJja ObITh OIIPOBCPIrHyTa COTJIACHO PE3yJibTaTaM
NpeaABAPUTCIIbHOTO HPOIICHU, B 10 BpCMs, KOTAa s OXKHUAaJl 3THX PE3YyJIbTATOB, yr[OJ'IHOMO‘iCHHLIﬁ
ynpaBJ’ICHI/Iﬂ 10 BbIJA4Y€ IMAaTCHTOB B repMaHI/II/I, KOTOpLII‘;I NEpCeBOANIT MOC NPOIICHUC HAa MHOCTPAHHBIC
SA3BbIKH, CKa3aJl MHC, YTO 3KCIICPTHI IO MPOYTCHUUN OHOI'0 Cpa3y KC NOTPY3UTIUCH B JOJITUC PASMBIIIIICHUS



M 9TO BCKOPE MOM TPOCKTHI OBLTH OJOOPEHBI OJWH 3a ApyruM. Takum oOpa3om, Oblna mMpu3HAHA
CIPaBEUTMBOCTh MOMX B3MIIAI0B. HO X OKOHYATENBHOE pelIeHHE ObLJIO CACTAHO MO MPUHYKICHUECM.
To, 4TO OHM PE3KO CMEHWJIU TOUYKY 3PEHHUSI, BEPOSTHO, OBLJIO CIIPOBOLIMPOBAHO AKTUBHBIMU CIIOPaMU BO
BpeMsI MPEABAPUTENBHBIX CIYIIAHUH, a TAK)KEe MOSBICHHEM Pa3HOOOPAa3HBIX CTATECK B TaK HA3BIBAEMBIX
«CEPBE3HBIX HAYUHBIX» KypHaIax

Hanpumep, xypuan «Das Universumy cooOmimi, 4to HeOOJbIIME NIBEUIIAPCKUE 03epa yiKe
MOPSIZIKOM Pa3pylIeHbl U3-32 TOrO, YTO B KOJICHAX BMAJAIONIMX M BBITEKAIONIMX W3 HUX PEK ObUIH
YCTaHOBJIEHBI MOU TypOWHBI. Ha camom e nene ObLI0 3aMEUYeHO Y)KacHOE YXYAIICHHE KadecTBa Kak
PEYHOM, TaK U 03€pHOM BOJBI BO MHOTHX KPYIHBIX HMIBEUIIAPCKUX 03€pax, a TaKKe U B HEMEIKUX U B
MHOTHX JIPYTUX YK€ JaBHO U COBCEM IO MHOW MpuyuHE. B ramMOyprckomM meproJuyYecKoM H3JIaHUU
«Der Spiegel» 9 uronst 1954 rona ObLI0 OMYOIMKOBAHO, 4TO YKe 10 MeHbiied Mepe 10 000 MUIITHOHOB
Mapok OputM TOTpaueHbl ['epmaHMEll Ha BOCCTAHOBIIEHHE HKOJOTHYECKOTO COCTOSIHHSI BOJHBIX
00bekTOoB. Pexu ['epmanuu 3arpsi3HEHBI TaK CEPHE3HO, UTO AK€ OYUCTHBIE COOPYKEHHS (DAKTUUECKH HE
MIPUHOCAT HUKAKOM MOJIB3bI.

Hounruit mepuos neduuuTa YUCTOM BOJBI MPUBEAET K HEXBATKE NMHUTHEBOW BOJBI M BOJBI IS
MOBCETHEBHOTO HCIOJb30BaHUs. Tabnuuku, 3ampeniaroniie KynaHue, W JIpyrue MpeayrnpekIaronine
3HaKW CBHJICTEIHCTBYIOT O TOM, YTO NMPUYWHA DMHIACMHH MOJUOMHEIUTA — B 3arpsi3HEHHON BOJE, B
KOoTOpoil ObuT OOHapykeH Bupyc. Boma Obuta 3apakeHa NpU HEBBIACHEHHBIX OOCTOSTEIHCTBAX.
VYcunenHoe XJIO0pUPOBAHUE WIIM JPYrUe OTPABISIONIMNE MEPhl MPUHECTH Majo MOoJb3bl. Bece mombITku
HMCKOPEHUTH KOJIOPAJICKOTO JKYKa M IPYTUX CEIbCKOXO03SHUCTBEHHBIX BPEIUTENCH SITTOXUMUKATAMH TaKkKe
MpUBENM K HYJIEBBIM pe3yabTaTtaM. [lpom3omien MNpOTHBOMONOKHBI 3(h(EKT, YHUCI0 MaryOHBIX
Mapa3uToB, MPOTUB KOTOPBIX HE TOIUIUCH HUKAKUE CPEJICTBA, HEMIOMEPHO BO3pocio. Uem ocnabieHHee
OpraHu3M, TeM IPOBOPHEE U aKTUBHEE CTAHOBATCS €T0 Pa3pyIIUTEH.

B mpomienusix o mareHTe, 0 KOTOpPBHIX emie OyJeT paccka3aHO B 3TOM KHHIE, COBEPILIEHHO
oTpeieNIeHHO ObLIO OMUCAHO, T/Ie JODKHBI ObUIH OBITh YBHJIEHHBIMHM MPUYUHBI ATHX OEICTBUN U BCEX
Oone3Hel, BKJIOYAs pak. B 3TUX NpolIeHHAX s ONMcal CBOM HayyHble HaONIONEHUS TOro, 4YTO
JNEHUCTBYIOIUN ceiiyac MEeTOJ YIpaBJeHHUS BOJOTOKAMH TEXHOAKAJIEMHYECKHUM CIIOCOOOM, KOTOPBIHA
SBJIETCS Pa3pYIIUTEIbHBIM B JIIOOOM aclekTe, SIBISeTCS €IUHCTBEHHOW MPUYMHOM SKOHOMHYECKOTO
craza, pocTa COUUAIbHBIX HYKJ M TOCTOSHHOIO BO3pPACTaHMs TIOJUTUYECKUX OeCcTOpsaKOB.
«TexHoakaleMUYeCKHM» METOJI Ha3bIBa- €TCS IMOTOMY, YTO €ro HM3ydaloT BO BCEX aKaJeMUAX H
YHUBEPCUTETaX, U B KaXKJOM CJIOBape €ro OMHUCHIBAIOT KaK MCKYCCTBEHHYIO (OPMY YCKOpPEHHs TOKa.
LlenTpoOexxHOe ABMKEHHE 03HAYAET MOAHUMAIOIIYIOCS TeMIepaTypy, TEIUIO, PacTsXKEHUE, paclIupeH e
U B3pBIB, OHO HCIIOJIb3YEeTCsl cedyac BO BCEX BUAAX MPOMBIIUIEHHOCTH, TOTOMY Kak JIFOJU HE 3HAIOT
JPYrUx crnoco0oB Mpou3BOACTBA. TakuM 00pazoM, ero OyayT MpoAOIDKATh UCIOIB30BaTh MOBCEMECTHO,
noka He OyzeT n300peTeH Ipyrou, 6osee palroHAIbHBINA HCTOYHUK SHEPTUU.

Ha mpotsbkenun MHoOruxieT s HaOmonan 3a (openbio, KOTOPOH yoaeTcst OCcTaBaTbCi MOYTH
HEMOJBWKHOM B CTPEMHUTENbHBIX MOTOKAaX TOPHBIX PEK. DTO MO3BOJMJIO MHE OTKPHITh HAUIYYIIUNA U
caMmblii JEMIEBbI MCTOYHHK MEXaHHMYEeCKOW MOIIHOCTH. DJTO Takas (opMa SHepruu, Koropas OyAer
CTUMYJIMPOBATh 3[I0POBBIA POCT M OCBOOOJUT YETOBEUYECTBO OT TEXHOJIOTHUH, KOTOPHIE B HACTOSIIMIA
MOMEHT TOJIbKO MopabomaroT ee. Cructema ee Mpou3BOJICTBA, OCHOBAHHAS HA OMOJOTHYECKOM BaKyyMe,
MPEIOCTABUT OCHOBY ISl KAUECTBEHHOTO U KOJIMYECTBEHHOTO POCTa MPOIYKTUBHOCTH, TAKUM 00pa3oM
pemias THETYIIyl0 TpoOiieMy pocTa YelOBEUeCKOW TOMyNASIMd UM  YMEHbBIIECHUS 3aracoB
MPOI0BOJILCTBHUSA, KOTOPAs C JIETKOCTBIO MOKET MIPUBECTU K TPEThE MUPOBOM BOMHE, KOTOpas, B cllyyae
ecnu OyaeT HMCHOJb30BaHAa aToMHas OomOa, MpHUBENET K KOHIY HUBUIM3AIUU. DTO JOJKHO OBITH
JOCTaTOYHBIM apTyMEHTOM JIJIsl TOTO, YTOOBI MPUHATH BCEPhe3 HIDKEOMHCAHHOE, Jake HECMOTPsI Ha TO,
YTO Ha TMEPBBIM B3TJSA 9TO MOXKET MOKa3aThCs yTomue. PaaukanbHOe HOBATOPCTBO HM300pETEHUS,
BUJIUMO, TIOCIYKHJIO ToMexoi [laTeHTHOMY yrpaBi€HUIO JUIsl BBIHECEHUS MOJIOXKUTEIBHOTO BEPAUKTA,
B€Jlb, C UX TOYKH 3pPEHUs, S pa3pyllIn OCHOBHBIE CYIIECTBYIOIINE MPHUHIIUIBI C TAKOW K€ JIETKOCTBIO,
KaK KapTOYHbIA JOMHUK. Takke He clieqyeT OTKJIOHSTHCS OT 3TOTO TOJBKO MOTOMY, YTO CO BPEMEHEM
MCYE3HET HaJO0OHOCTh BO MHOTHX BHJAaX YEIOBEUECKUX 3aHSATHUH, KOTOpPbIE MPEICTABIAIOT coO0H ma-
Pa3UTHPOBAHKME [0 OTHOUIEHUIO K NpHUpoAe. 3AeChb Mbl CTAIKMBAE€MCA C CYIIECTBOBAaHUEM WU
HECYILIECTBOBAHUEM MUJUTMOHOB JIIOJIEH 1O BCEMY MHUPY.



bonee cra ner Hazax ObUIO M3BECTHO, YTO BOJAA HCIYCKAaeT HMOHHOE M3JIyUY€HHUE, KOTJa €€
CTPEMUTENBHO CIYCKAIOT MO CHe- TeMe MPSMBIX TPYOOK moja naBieHueM (cMm, puc. 1—36), OxHako 10
CHX TOp HEU3BECTHO OBUIO CIEAYIOUIEe: €CIH 3TO H3IYYeHHE NPEJIOMHUTH (PUIBTPOM U3 TBEPIOTO
BellecTBa (HampuMmep, TBEpIoro napaduHa) 1 IOBECTH B BaKyyM-TIPOBOJI, TOT/Ia OHO OTPA3HUTCS HA €To
BHYTPEHHEI OBEPXHOCTH, OPOXKIasi TEMHO-KPACHOE, CUJIbHO ITYJIbCUPYIOLEE CUSHUE, KOTOPOE BUHO,
€CJIM CMOTpETh B TpyOy B TeMHOTe. OHO MoXoxke Ha 3apHHIbl. Eciin 3Tu nyun ycwiuth B JlelieHcKoi
0aHKe M 3aTeM BBECTH B HEOTHEOTACHBIE JKUKOCTH WM Ta3bl, OHM 3KTYT MX. Tak BO3HUKIIO IJIaMs BO
Bpemst KatacTpodsl ['mHIeHOYpra, KOTOPHIA, Oy1ydn HAMOJIHEHHBIM BOJAOPOIOM, OIYCTHIICS Ha 3EMITIO
nocie cOpoca BOAHOTO Oaiacta. AMEPUKaHCKUN JUPHKA0Ib AKPOH, KOTOPBIA OBUI HAJyT TEIHEM,
CHEXKUJICS U yHaJl B OJIHO MPOXJIAJHOE U TYMaHHOE YTPO, [0 HEM3BECTHBIM IIPUUMHAM HAOJHUTENIb U3
TeJIHs CTal KUIKOCThIO. [Ipon3onuio ymensienue oobema B 1800 pa3, oOpaTHOE MIpeBpalieHe Teus B
KHUJKOCTb CONPSDKEHO C TaKUM yMEHbUIEHHEM B oObemMe. OTOT yueAlnd 0O0beM CTaHOBUTCS
OMOJIOTMYECKUM BaKyyMOM, KOTODBIN IOJIy4aeTCsi B pe3yJIbTaTe LIETHBIX PEaKUHUi, OH — UAeaIbHbIN
HCTOYHUK JBWXKYIIEH cuibl. B OMOTEeXHHMKE BakyyM co37aeTcs IMOCPEJICTBOM YMEHbIIEHUS oObema
BEIIECTB B M3BUWJIMCTBIX TpyOax, uepe3 KOTOpoe, B MPOIECCE PEeNyiabCallid, MOKET ObITh MOJydeHa
SHEprusl.

brnaromapss marenty Ne 1-057.676', omoOpeHHoMy VYmpaBieHHEM IO BbIJaue IAaTEHTOB BO
®paHUKK, KOTOPOE MPUHSIIO €T0 B OYTH HE3aKOHYEHHOM BHJIE€, HA MOU OTKPBITHS OOpaTUIM BHUMaHHE
Hay4yHble MHCTUTYTHI, 3aHUMAIOIINECs HCCIIeI0BaHEM BOIbI M Bo3ayxa. Yepe3 nocpennuka B Bene mou
TpyAbl ObUIM YAOCTOEHBbl BHUMaHHS. Sl OOBSCHAN MPUYMHBI yBEIUYEHHUS CIydaeB HMH(EKIIMOHHBIX
3a00JIeBaHUI U 3arpsi3HEHUs BOJIbI, COKOB PACTEHUI M KPOBU U Jake BOAHBIX kKartacTpod. IIpodeccop
Otro BapOypr wu3yuan 3j10KaueCTBEHHbIE OMYXOJH MOJ MHKpockonoM. OH oImpeaenwsi, 4To OHH
MUTAIOTCS MCKIIOUUTENBHO KuciaoponoM. Ilpenmonaraercs Takxke, 4yTo W pacteHus nooObBaioT 80%
CBOMX MUTATEIbHBIX BEIIECTB U3 MOJIOKUTEIHHO MEpe3apsyKeHHOM aTMOC(ephl.

1 Dror natent He ciexyeT myrath ¢ GppaHIy3ckum natenToM Ne L057.576, B kKoTopoM Tpy0a B BHIE JABOMHOMN criMpaju
omuchIBaeTcsd Ion 3aroyioBkoM «TexHonmormueckue NpHOOpPH! M 0OOPYLOBAaHHME IJIsI TPAHCIOPTHPOBKH IKHUAKHX,
ra3000pa3HbIX WIN BO3IYIIHBIX BemecTB*. Takum o0pa3oM, 3T0 MOXKET OBITh NPHIOKEHO K IPYroMy HAaTeHTY, K IPUMEpy
IUIsL peryiibcaTopa WK pemyinbeuHa. C Apyroil CTOpOHBL, Tak Kak oba HOMepa OTJIMYAroTCA APYr OT OpYyra BCEro Ha OIUH
3HaK, 3TO MOXKET OBITH BCErO JIMIIb OIEYAaTKOIH B HEMELIKOM TEKCTe
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Cxema ycrpoiictBa Bukropa Illayoeprepa —DxcnepuMenT co crpyeit Boasy — 1951 ron

JHemonctpupoBaics B Bene, Jlongone, KemOpumke, Oxkcopne u bupmunreme, DiaeKTpockon
pearupoBall, KOrja akKyMyJIUpPOBaHHbBIN 3aps]] OTpaxayics oOpaTHO MO HAIMPABJICHUIO K TEKYIIEH cTpye
BOJIbI TPU TOMOINU NapadUHOBONM IIACTUHBL. JTa peaklus MPOUCXOIWIIA Jaxe TOTNa, KOrjJa TOHKAas
CTpy#ika BojbI Obuta JuinHOM 20 MeTpoB

Sl He TpHU3HAI0 3Ty THIOTE3y, MOTOMY KaK KHCIOPOJ HE SIBISCTCS MUTATCIbHBIM BEIIECTBOM, a
SBIIICTCS  BEIIECTBOM, KOTOPOE HACHIIIACT IPOTUBOIOJIOKHO 3apsHKEHHbIE (reoc(hepruuecKue)
¢bpykTurenHsie yactuipbl. OHU MPOHUKAIOT B MPOTOILIA3MY pAacTeHUH uepe3 KopHu (cMm. puc, 15). B
0oJiee BEICOKOOPTaHU30BAHHBIX JKU3HEHHBIX (DOpPMax OHU MPOHHUKAIOT B TEPMETHUECKU M30JIHPOBAHHYIO
CHCTEMY KpPOBOOOpAIeHHs] WM JPYrHe OPraHMYeCKUE XHIKOCTH ITyTeM WHTCHCHUBHOW IU(PQY3HH.
Taxke OHM TIPOHHMKAOT 4Yepe3 MOpbl JIMCTHEB, KAOPbHl M JIETKHE M CO3JIA0T CMECH, KOTOpbIE Ha
aTOMapHOM YpPOBHE JIEJIAl0T BO3MOXHBIM TMPUCTIOCOOJIEHUE K TIATOTEHHBIM YCIOBHUSAM WIN K 0)KUBJICHUIO
00BEKTOB BO3AEHCTBHS.

JKuBuTenpHBIE DHEPrUM MOSBISIFOTCS, KOTJAa HAdJICKTPWUIM30-BaHHBIC KapOOYaCTUIBI U
KOH/ICHCUPOBaHHAsT M30BITOYHAs COJIHEYHAsl SHEpPrus B Ta3000pa3HOil (opme, Takke Ha3bIBacMas
KHUCJIOPOJHOM, CBSI3BIBAIOTCS M OOpPa3ylOT ASMYJIbCHH. OJTO TPOUCXOIAUT BO BPEMs CMEIIMBaHUS
i GyHAUPYIOMIMX BEIIECTB, KOTIa BMECTO MPOIecca PEAYKIIUH MPOUCXOIUT OKHCIICHHUE.

OOpa3yroTcs JIM JKUBUTEIIbHBIC CHJIBI HJIM HET, 3aBUCHUT OT TOTO, KaK CMEUIMBAIOTCS BEIIECTBA.
WNmnynbe, poXAaIONIMiA  JKH3Hb, MOXET OBITh CTUMYJIMPOBaH TOJBKO B TOM Cllydae, €Cld
FCHI/ICHOHOGHBIG Ha:-)JIeKTpI/IJII/IQ.OBaHHBIe YJaCTUIbl CBA3BIBAKOT I/I361:nITOK HpOIIYKTOB COJ'IHC‘-IHOI71 3HepFI/II/I,
KOTOPBIH Marepuanuzyercs B KucIopol. CHIIbl pa3pyIICHUS XK€ CTUMYIHPYIOTCS, KOTJIa MPOIECCHI



B3aMMO/ICHCTBHSI MIPOUCXOAAT B OOpAaTHOM MOPSAKE, TO €CTh €CJIU AJIEKTPOHBI KHCIOPOJa CBSKYTCS C
MaTepUHCKUMH KapOosnekTpoHaMu. Kucnopos npu HarpeBaHHM CTAHOBUTCS aKTUBHBIM, a HA XOJIOJIE OH
IIACCHUBEH.

Takum 00Opaszom, eciau BoJa, COK PACTEHUI MM KPOBBCBEPX-OCBEIIEHBI, CBEPXHATPETHI HIIH JIH00
KHUJIKOCTh JIBIDKETCSI CO CKOpPOCTBIO BBIIIE HOpPMalbHOW Ojaromaps MJaBICHUIO W JACHCTBUIO
TEXHOAKaJEMUYECKUX H300pETEHMM, TaKUX KaK CTaJIbHbIE TOKOCHMMATEIH, TMIPOTYpOUHBI, HACOCHI,
ponesuiepsl, KOBIIoBas ruapotrypouna Ilentona (y KoTOpoi BoJa Ha JIOMACTH/KOBIIK paboyero Kojeca
MIOCTYIAET Yepe3 COIUIA MO KAcaTeJbHOM K OKPYXHOCTH, IIPOXOJSIIEH Yepe3 cepeAirHy KOBIIA), CHIIbI
paspylieHusl HauMHAKOT JEMCTBOBAaTh. DTHU HACBILIEHHBIE IOJIO)KUTEIBHO 3apSKEHHBIMU YacTULAMU
U3JIydyeHUs] TMOAOOHBI PEHTTEHOBCKUM M IPOCBEUMBAIOT KHUBYIO Marepuio- OHM IPOHUKAIOT
HEMOCPEJCTBEHHO B OTPULATENILHO 3apsHKEHHbIE KIIETOUHBIE SApa U MPOBOLMPYIOT pacrHaj KIeToK. ITO
pacilenyieHle siep MNPOUCXOIUT CBEPXUHTEHCHBHO. Takoe H3IydeHHE TMOpOXKAAeT BbICOYAMIIIYIO
TeMIieparypy (Kak B SEpHBIX PEaKkTOpax), KOorja CTAJKUBAETCS C MPENSTCTBUSAMHU WM IPEIOMIISETCS
rpadurom.

WITMPA € TOUXMM OTBEPCTHEN

TORKAS CTPYNKR bOAM

ComeuNe wepe)
/ CHNPAINMA LOICKTOP

A

Puc.2 DxcriepuMeHT cO CUpaIbHO 3aKpyJIHBAOIICHcsS cTpyel Bombl. CxeMaTHdecKkoe M300pakeHhe MPOXOXKICHUS
TOHKOH CTPYH BOABI 10 CIIUPAIICBHIHOMY 3apsDKEHHOMY KOJIEKTOPY

”~
ROLRKTOP

IIBeacKHil HAYYHO-HCCIEI0BATENbCKHII HHCTUTYT OHOJTOTHYeCKHX TEXHOJIOT U

OTtpunarenbHO cynep3apsHDKEHHBI MHUKPORJIEMEHT ypaH IPHCYTCTBYET BO BCEX KIETKAX, 3TO
0OBsICHAET pacraj KJIETOK M TKaHeH, KOTOpblii OOBIYHO Ha3bIBalOT pakoM. B necy neiictBue ypana
MPOSIBISIETCS. B PACIIUPEHUHM TOJMYHBIX KOJIEL[ TEHENIOOMBBIX JEPEBHEB, HAXOISIIUXCS B YCIOBHUSX
n30bITOYHOTO ocBelieHus. [lo Takomy e MPUHIMITY pa3BHBAETCS PaK B OTMUPAIOLIUX KIIETKaxX M3-3a
CBEPXOKHUCIICHHOW BOJIbI, ITUTHEBOM, a TAKXKE COAECPKALIEHCA B IMILE, U B BO3JAYyXe, 3arps3HEHHOM
BBIXJIONTAMH. Tak Ha3bIBa€MbI «paK» [E€peBa BBI3BIBACTCA IEPEMELIAIOIUMUCA 10  JEPEBY
CBCPXOKHUCIICHHBIMA IMMUTATCIIbHBIMU BCIICCTBAMMU. MOJIGKyJIH C OKMHCIIEHHBIM JKEI€30M OCOOEHHO



omacHbl. OHU BBIOPACKIBAIOTCS B aTMOC(Epy BMECTE C IMapaMH OT JOMEHHBIX TeUei, MeperIaBIsionx
JKEJIe30, OHM KaTaJU3UPYIOT B3aUMOAECUCTBMSI MEXAY BPEIHBIMM 3JIEMEHTaMHU U CO3/al0T YCJIOBUS,
CIIOCOOCTBYIOIINE Pa3BUTUIO paKa JIETKUX.

Tenepp MbI moroBopuM o OakTtepuodarax'. [IpencraBieHue, YTo pak BBI3BIBACTCS BHPYCaMH,
KOTOpBIE MEPEHOCATCS BOJOU, COKAMU PACTEHUHN U KPOBbIO, SBJIAETCS OLIMOOYHBIM. DTO MPOUCXOIUT B
IIEPBYIO OYEpeIb IO MPUYMHE BCENPOHUKHOBEHUS KAaHIIEPOTEHHBIX BEILIECTB, YTO CTAHOBUTCS
BO3MOYHBIM U3-32 XMMHUYECKUX YA0OpEHUH.

Takue OOBSICHEHUS BBI3BAIM HACTOSAIIMKA INTOPM IIPOTECTa B aKaJEeMHYECKHX Kpyrax, 4TO
BBIHYJIMJIO MEHSI BOOPYKUTBHCS M JIEHCTBOBATH C MOMOILIBI0 Oosee TshKenoil apruiuiepuu, B oTBeT Ha
BO3pPAXEHMsSI, TOJHATHIE B TEUEHUE MPEIABAPUTEIBHON JOCTYIHOM OLEHKH, sI TOrJa IpeACcTaBUI
ClIeyIoIlee ONOJHUTENBHOE O0OBSICHEHNUE.

1. 3emiis1, BoJa ¥ BO3JyX — B3aUMOJCHCTBYIOIINE €CTECTBEHHbIE aKKYMYJISTOPbl OMOMarHUTHBIX
1 OMOAJIEKTpUYECKUX TUHAreHoB. OHU Ype3BbIYaliHO YyBCTBUTENIbHBI K JABJICHUIO U TEIULY, U MPOLIECCHI
B HUX MOTYT OBITh TOJBKO HCKYCCTBEHHO YCKOPEHBI MCKOHHBIM CIIOCOOOM, TO €CTh IJIaHETapHbIM, B
KOTOPOM JIOJDKHBI IpeoOafaTh OXJaxkiawoomue mnporeccel. JIoboe aHOManbHOE YBEJIWYEHHE
TEMIIEpaTypbl BbI3bIBAET HEECTECTBEHHBIE B3aUMOJICHCTBUS MEX Ay OCHOBHBIMH (MaKpO) 3JIEMEHTaMH 3a
CUET OTPULATENILHO Mepe3apsHKEHHBIX OMOMarHUTHBIX JUHATEHOB.

! Bakrepuodaru — BUpYyCHI, Nopakarolye 6akTepUabHYIO KIETKY, PEIPOAyIHPYIOIMECS B Hell M pa3pyIIaroIIye ee.
3neck cnoBo «bakTepuodarm» 0003HAYAET aBTOHOMHBIE OOBEKTHI, CYIIECTBYIOLIME B JPYIrHX OOBEKTax W 00Ja/IaroIIHe
CIOCOOHOCTBIO yOMBaTh WJIM OXHBJSITH X, Bukrop Illaybeprep Takke Ha3blBaeT TakK IIOPOrOBbIE YCTPOMCTBA WM
CTPYKTYPBI, KOTOpbIE HE UMEIOT HU KOPITYCKYJISIPHYIO, HU MeTa(pU3n4ecKyto PUpOaY

2. V30BITOK CBETA U TEMIIEPATYPHI MPOBOLMPYET BBIIMYCK SHEPIHid pa3pyLICHHS; HECYIECTBEHHO,
SIBJISIETCS JIM HArpeBaHHE PE3YJIbTaTOM COJHEYHOTO CBETA WM IPOIECCOB CrOpaHus. B HarpeThix pekax
M TEUEHMSX 3TO CBA3aHO C MOTEPSIMH B IPOMYCKHOH CIOCOOHOCTH M CHIBI TATH' (CMeleHHe ocajka U
MOHM)KEHHE YPOBHS IPYHTOBBIX BOJ)- IIPOAYKTHI 3TOM SMYILCHH BBI3BIBAIOT OYard 3apaKEHHs BO BCEX
OpraHmMs3Max, B pe3ylbTaTe KOTOPHIX HM3-3a HENOCTAaTKa KBAJMICHOB PaK CTAHOBHUTCS HEeM30CKHBIM, B
TKaHAX IIPOUCXOIAT MIPOLECCH DKCILIO3HH, YTO IIPUBOIHUT K UX Pa3pyLIEHHUIO.

I'eTe Ha3bIBaJI OCHOBHYIO, (POPMHPYIOLIYIO CYIIHOCTh Ipupoasl «Beunoe Ilnomopoauer, S Ha3Bain
ee «kBajauren»’. OHa BO3HMKAET Gliarozapst TOMy, 4TO BOJA, 3€MJISL, BO3IyX ABUIAKOTCS

Bupumo, 310 cuila, KOTopash B I'MIPABJIMKE Ha3bIBAETCS CPE3bIBAIOLIEH, OHA HEHCTBYET, YTOOLI
cpesarb WIM YrayOWTh IHO W CMECTHTH OCagOK. [lo-HEMELKH Cpe3blBamolias CHjia Ha3bIBaeTCs
«Schuhkraft», 4ro o3HavaeT «IMOATOJKHYTH, CABUHYTHY», Torjaa Kak Bukrop IllayGeprep ucnosib3yer B
sToM 3HaueHun ciaoBo «Schleppkraffy, I'maron «schleppen» o3nadaer «TsaHYTh, TaluThy». BukTopa
[llayGeprep He ciydaiino BeiOMpaer cioBo «Schleppkraffy, Tak kak, ¢ ero Touku 3peHwus, IBHKEHHE
ocajka IMPOMCXOJHUT H3-3a COCYINEro JEHCTBHUsS OBICTPOrO TEUCHHWS XOJIOJHOM BOJIBI, a HE W3-3a
MEXaHHYECKOTO BO3JIEHUCTBUSA BOJIbL. UTOOBI MO JUEPKHYTH 3Ty TOHKYIO Pa3HUILY, BMECTO THIPABINYECKA
NPaBUJIBHOIO TEPMHHA «CPE3bIBAIOIIAs CHIIa» OyJeT HCIIOJIB30BaThC «TArOoBas cuia». Ee sddekr
no700eH JNEHCTBUIO BETpa Ha KpbIIaX, TJe Kpbilla 00JyBacTCs HE ¢ BETPEHOW CTOPOHBI, a CKOpee
cocymuM 3G HeKTOM BUXpEid, 00pa3yroInuXcsl Ha MOBETPEHHON CTOPOHE.

Hemerkoe cmoBo «Qualiliitstoffy OykBanbHO 03HayaeT «Ka4eCTBEHHOE BEIIECTBO» HIIH
«CYIIHOCTBY. DTUM ciioBoM Buktop Illaybeprep omuchiBan BETHUUHY O0jiee BHICOKOTO, 4-T0 WK 5-T0
HU3MEpPEHHs, YUCTOTO KAauecTBa KakK Bellb B ceOe M KakK JABIXKYIIYIO CHITy B TOAbEME KauecTBa JH000ro
BH/a, KaK «KauyeCTBO-OMPEACISAIONIAs, HIH IPOU3BOIAIIYI0O Ka4eCTBO CYIIHOCTBY, WM DHEPTHIO.
TepMuH «KBAJUTEH», HCIOIb3YEMbIi 371€Ch, SIBJSIETCS COKpAIEHHEM JBYX aHTJIUHCKHX ciioB «quality» u
«generator».



Puc.3.
JIBIDKeHUEe 3apsHKEHHBIX YaCTHUI] BOJIBI BOKPYT CITUPAIIEBHIHOTO KOJUIEKTOPa

®otorpapus  u3 apXHUBOB [IIBeackoro Hay4YHO-UCCIIEI0BAaTEIbCKOTO  HMHCTHUTYTA
OMOTEXHOJOTMYECKMX  TEXHOJIOTMH,  «IepBOHAYAJIbHO»  —  IUIAHETapHOM  mpeoOiajarole
LEHTPOCTPEMUTENIbHO. ECTh 3amaTeHTOBaHHBIE YCTPOWCTBA, MOJCIUPYIOIIUE 3Ty (OpMY ABHIKEHHS.
Jletanu W CIUIaBbl, HCHOJb3yeMble B CTPOUTEIbCTBE JSTHX YCTPOMCTB, SABIAIOTCS IOJIHBIMU
IIPOTHBOIOJIOKHOCTSIMM ~ MCIOJIB3YEMBIX ~ BO  BCeX  00JacTAX  MNPOMBIIJIEHHOCTH  JJIs
TEXHOAKAIEMHUECKOT0 YCKOPEHHSI MacChl.

Mowu yTBepK/IeHHUs B 3’TOM OTHOLIEHUU OBbUIM PACCMOTPEHBI KaK OCKOPOJIEHNE YECTH U MPecTHka
BIMATEIbHBIX HAy4YHBIX KPYroB, U MEHs NPOCWIH OQOPMHUTH INHCBMEHHOE JI0Ka3aTeNIbCTBO 3THX
IIPOBOKAIIMOHHBIX YTBEP)KJICHUH YHHBEPCUTETCKUM IpodeccopaM, KOTOPHIX S YIOMHHAJI MO MMEHHU.
Bce 310 51 cpenan, u oHM, Bce 0€3 MCKIIIOYEHUs, JOJDKHBI ObUIM chaTbes, S MOr J0Ka3aTh UM, 4YTO B
pe3yibTare TEXHOAKAaJEeMHMUYECKMX CHUCTEM JIBH)KEHUS — Ipeobiajaromieid LeHTpoOeKHOH (opMbl
MaccOBOI'0 JBMKEHHS] — aTOMHOE (3JIEKTPOJUTHUYECKOE) JaBJIEHUE HApacTaeT B CTPYKTYpPE 3JIEMEHTOB,
TaKUM 00pa30M yBEJIMYMBaAs TEMIIEPATYPY; APYTMMH CIOBaMHU, IPOU3BOIS JIUXOPAJTOYHOE CO- CTOSIHUE,
IpuBOAsIee K B3pbiBy. HampoTuB, aTroMHOE (MarHMTHOE) HU3KOE WIM OTPHULATENIBHOE JaBJICHHE
IPOU3BOAUTCS 4epe3 (opMy IJaHETAPHOTO MAacCOBOIO JBIKEHHUS, B KOTOPOM IpeobiasaeT
LEHTPOCTPEMUTENILHOE JIBMIKEHUE. OTO BbI3BIBAET COCPEAOTOUYEHHOE OTPULATENIbHOE [aBJIEHHE,
KoTopoe (YHKIMOHUPYET KaK OMOJOTMYEecKHil BakyyM. OTo Oblio OoOHapyxkeHo yxe B 1908 T.
npocgeccopom OpHctoM DepauHanaoM 3ayepOpy-XOM, KOTOPBIM IMpPHU3HABAJ, YTO HH JbIXaHHE, HU
paciiMpeHue JIerkux He OyayT BO3MOXKHBI 0e3 Ouojorumueckoro BakyymMa. OH Obul OOBSIBIEH
CyMacIlIeIIINM U YBOJIEH, KOT/Ia OH CKa3ajl CBOEMY ONIOHEHTY, Ipodeccopy Mukosndy, cienyroiiee:

«He 0yovb eaxkyyma 6 nie8panvHol wjenu, HUKAKOU 600X, HUKAKOe OecnpensimcmeeHHoe
pacuiuperue n1e2kux He Ovlio 0bl 603MOJCHO. Mol Obl nocubau om yoyuibs, eciu Obl 6Mecmo Mot
buonocuteckou nycmomsol OblLI0 HOPMATbHOE AMMOCHEPHOEe OaBleHUe).

ITpodeccop 3ayepOpyx He cO3HaBajl TOT/AA, YTO ITOT BAKYyM BO3HHMKAET H3-3a IUIAHETAPHOTO
JB>KEHUS KpoBH. Eciin ObI OH 3TO 3HaI, TOT/1a MEUIIMHA NOILIA ObI COBEPIIEHHO UHBIM ITyTEM,

51 6bu1 cocoOeH J0Ka3bIBaTh M Aajbllle, YTO, TaK KaK COBPEMEHHBIE MEXaHU3MBI JEHCTBYIOT C
IIOMOIIBI0  LIEHTPOOEKHOTO ~JBMAKEHMS, BO3HUKAET COMPOTHUBJIEHHE PEAKTHBHOMY' JBMKEHHIO,
Omarosjapst 4yeMy 3Hau€HHE CKOpPOCTH BpallleHUs BO3BOJUTCS B KBajpaT. B HEKOTOpOM CMbICIIE 3TO
MOJKET MHTEpPIPETUPOBATHCS KaK TOPMOXKEHHE AMKON cuibl mpupoabl. C HCHOJIb30BAHHEM MOUX
NAaTEeHTOBAHHBIX BUHTOB BcachlBaHUsA (CM. puc. 4 u 5) pabota u 3PpPEeKTHUBHOCTH YBEIHUEHBI B TOM XK€
CaMOM OTHOLICHUHU Yepe3 MOJICKYIIIpHBIE MPOLECCHI, TPHYEM KaueCTBO CO3aHO TaK, YTO B UTOTE MOT'YT



OBITE MMPOU3BCACHBI SHCPIrunu CBEPXbCINHCTBA.

AXTHBHBIX M PEaKTHBHBIX JHEpPIWH, TEMIEpaTypbl W T.I.. T€PMHH «aKTUBHBI» II0 CYIIECTBY Kacaercs Ooiee
(pU3MUECKOT0 U3MEPEHHsI, BCETO TOT, UTO SIBJISIETCS BHEITHEMATEPHAIBHBIM U 3aMETHBIM, (PU3NUECKU OLIYTHMBIM, TO, Ha YTO
BIIMSET TPaBUTAlMS WIM YTO OPHEHTHPOBAHO K JHEPTHUSM, KOTOPHIE MMEIOT TEHAEHIMIO OO0Y3/1bIBaTh, OTPAaHUYMBATH M
TOPMO3UTH JKU3Hb, pa3Butue. «PeakTuBHBIIN* e, HA000POT, KacaeTcs OOJIBIIETO KOINYECTBA METAaQU3NIECKIX N3MEPEH U,
TOrO, 4TO SIBJISAETCS BHYTPH (HU3MYECKOrO HEOCS3aeMbIM, JICBUTAllM-OHHO 3aTPOHYTBIM WIIM OPUEHTHPYEMbBIM, H
TIOATBEPKIAET KHU3Hb, TO €CTh K SHEPTUAM, KOTOPBIE IMEIOT TEH/ICHIIMIO CIIOCOOCTBOBATh, BO3BpAIATh K )KU3HU H YCKOPSIThH
XKU3Hb, pa3BUTHE Ha CYIIECTBYIOLIEM U Oosee BBICOKOM YpOBHE, — [Ipum. peo

[IpoIyKT 3TOT0 MHBOIIOIMOHUPYIOLIETO JABMKEHUS, KOTOPOE BCETJa COCPENOTAYUBACTCS B TOUKE
U B TO XK€ camMO€ BpeMs 3aKpyduBaeTcs Ha ce0si, — OuoMarHeTu3M. Y UIMHSAIOTCS OMOMAarHUTHbIE
BOJIHBI, M3JIy4atoT U30bITOYHBIE SHEPT UM BEPTUKAIBHO U TSHYT 3a cOOOH, Hanpumep, Gopeb.

TouHplii XMMUYECKMH aHaNU3 MOKa3all, 4YTO CBEPXOKHCIIEH-HbIE NPOAYKTHI 3MYIbIUPOBAHUS
CO3/aHbl CYIIECTBYIOLUIUMHU CUCTEMaMU MaccoBoro AmxeHus. Hamportus, 100 npoueHTOB OMOMarHuTHO
3apsKEHHbIE KOHIEHTPAThl KBAJUI€HOB IPOM3BENIEHBI IJIaHETapHBIMU (opmamu ABmxkeHHs. Korga nx
CMEIIMBAIOT C NHTHEBOM BOJOW, OHU CBSI3BIBAIOT HM30BITOUHBIM KHUCIOPOA M TPOU3BOJAAT YHUCTKY
opranusMa. B npouecce HelTpann3yroTcs 3710Kaue€CTBEHHBIE OIYXO0JIM U X POCT, U 3TO CPEACTBO MOXKET
OBITh MCIOJB30BAHO JIJIsl €CTECTBEHHON NMpO(MIaKTUKU paka U ero yedeHus. Hayka Hukorga He Oblia
CHOCOOHA OTKPBITH ATO, TaK KaK OHa 3Haja JIMIIb O IPOTHUBOMOJIOKHON (popMe IBUKEHHS Macc, KOTOPOe
MPUYMHUIIO BCEe OMycTolleHue B wmupe. Poct (pa3BuTHe) — HE YTO JApYyroe, Kak IPOLECCHI
OMoOMarHeTusma, Ha KOTOpblE€ BJIMSIET CBETOBas M TEIUIOBas paauanud. MIMEeHHO mo3TOMy pOAHMKH B
KApPKYIO COJHEUHYIO MOTOAY YXOIST HOJ 3€MJI0, a €ClIM BbIpyOaercs Jiec, TO MOJA MPSAMBIMU JTydaMu
COJIHIIA JIECOCEeKa CIUIOIIHOW pyOKHM HarpeBaercsi M ()yHTOBas BOJA OIYCKAETCsl Ha HEJOCTYIHYIO AJIS
KOpHEH pacTeHu# ri1yOuHy, ICTOYHUKH CMOJIKAIOT, @ MECTHOCTh MOXKET CTAaTh 3aKapCTOBAHHOM-

®otorpaguu, caenaHHble M0J MUKPOCKOIIOM, MTOATBEPANIH, YTO O] BO3/ICHCTBUEM TEXHHUUECKUX
¢bopM aBMXKEHUS (POPMUPYIOTCA KPUCTAUIMYECKUE CTPYKTYPBI, a IUIAHETAPHOE JBU)KEHUE IPOU3BOAUT
amMopHble CTPYKTYpbl (cM. puc- 6), OHM — TUNOMYHBIH HWHJIUKATOP BBICOKOKAYECTBEHHBIX
B3aMMO/ICHCTBUI pa30pocaHHbIX TUGGYHAUPYIOLUUX BELIECTB, YbH MPOAYKTHI SMYJIBIUPOBAHUS JIETKO
IIPEOI0JIEBAIOT CUITYy (U3UYECKOTO Beca U LEHTpoOexkHyr HHepiuio. OaHako ecinu Jirodas (opma
Macchl OyAeT JBUIaThCs IO IEHTPOOEKHOMY IIyTH, TO YpP-UCTOYHHMK BCEH J>XM3HM — BOJa —
3aJJOXHETCS, €€ IPOrpecCUpyIollee pa3IokKeHHe TeM 0osiee YCKOPUTCS B 3TOM 310CYACTHON TeXHOaKa-



Puc. 4.
[IpenBapuTenbHbIN 3CKU3 BCACHIBAIOIIEH TYpOUHBI (TypOHHA-«(Opehy)



Puc. 5. Porop BcacbiBaromieii TypOUHBI

POTOp BHHTaA BCAaCbIBaHUs, Cy>K8.IOH.IPII>iCSI K OCHOBAHHIO. HCCMOTpﬂ Ha TO 4YTO OH pa60TaeT non
BOJOHBIM A4BJICHUEM, HpOXOILSII_I_[I/Iﬁ 4YCpe3 HETO MOTOK BCIICCTBA HE Pa3pylIacTCAa 6nar0zlapﬂ TOMY, 49TO
31€Ch Hp606J18.I[8.6T HECHTPOCTPEMUTCIIBHOC IBWXXCHUC, YTO BbI3BIBACT IOHWKCHHUC T'EMIICPATYPHOIO

rpagucHTa



Puc.6. UccrnenoBanue CTpyKTYPHOTO CTPOEHHS BOJBI 10T MEKPOCKOIIOM
Bona, youras neHTpoOexkHbIM Bonaa, oxxuBieHHasn
JABHKEHHEM HEHTPOCTPEMUTEIbHBIM IBUKEHHEM

Kpucranmudeckue CTPYKTYpbl CHIIBHO OKHCIEHHOW BOJBI MOTYT OBITh YBHUJCHBI MPH TIOMOIIH
MUKpOCcKoTa, Eciii HarpeTs 3Ty BOJy, TO OHA CTaHET YeM-TO BpOJe WHKyOaTtopa st O0JIe3HETBOPHBIX
OaxTepuit

Bopa, HacellieHHass MarHWTHBIMHU 3apsiiaMH, COAEPKUT amopdHbIe cTpYKTypbl. CojaepikaHue
CBSI3aHHOTO KHCJIOPOJa B HEH MPEBBIIIACT KOJIMYECTBO CBOOOIHOTO-AEMUYECKOH cucteme. B Kpyrimbix
TpyOax HaIlIMX BOJOIPOBOJOB BOJAa HE MOXET 3aBUXPATHCS MOJDKHBIM 00pa3oM, OHa CTAaHOBUTHCS
0€3BKYCHOU U 0€3’KU3HEHHOM.

Buomaecnemuzm — ucmounux owcuznu. Ero mpoTHBHUKM — Bce (POPMBI CBEPXOCBEIICHUS,
MeperpeBaHusl U IEHTPOOEKHO BHI3BIBAEMOE YBEIMYCHHUE MaBJICHUS. B 3TOM ciydae MpOM3BOIUTCS
OMO3JIEKTPUYECTBO, B (opmMe aTOMHON CHIIBI W30BITOYHOTO JIABJICHHUS OO0JaJaloIIee >HEPTUsSMH,
KOTOpBIE (PYHKITHOHUPYIOT SJEKTPOIUTHUECKU M MIEPCOKUCIISIOT U YOUBaIOT Bee (OpMBI )KHU3HU. B cBete
ATOTO OTKPBITUSI YXYIIIEHUE COCTOSIHUS PEK M 03€p CTAHOBUTCS BECbMa IMOHATHBIM. HeT HHKakoro
MIOCTOSIHHOTO COXPAaHEHHsI DHEPTUU B TOM CMBICIE, B KaKOM 9TO MOHHMAETCsl cerojmHs. Tarkke HeT
HUKAKO# SKBHBAJICHTHOCTH MEX/y MAaCCOM M SHEPrHel U HUKAKOW HENPEOI0JMMON CHITbI IPaBUTAIIMU B
npenenax arMochepHoil 00O0JOYKH. A €CTh PUTMHUYHOE B3aUMOJICHCTBHE MEXKIY OWMOJISPHBIMU
COCTABJISIFOIIUMHE CHJIAMH, KOTOPOE B KOHEYHOM CUETE OTKPBIBACT 3aKITFOUUTEIILHOE BBIPOXKICHHE. B Mx
JIMAJIOTOBOM (PYHKIIMU BBI3BIBAIOTCSI CHUJIBI BCACBIBAHUS M Yepe3 OMOJOTHMUECKUI BaKyyM IPOHM3BOIUTCS
JydqIlnas ¥ camasi JIelieBast ABKYIIasi CUJIa JIJIsl MAIllvH.

[enena ymana ¢ a3 MOEro KOJUICTH-YYCHOTO, KOTJa 5 OOBSICHHI €My, YTO TO, YTO U3BSITO W3
3eMHOM KOPBI (MCKOTIaeMbIC, MHHEPAJIbI, METAILI-MUKPOIJIEMEHTHI ), ObUIIO HEOOXOJMMO JIJIS TIPOLIECCOB
BOCIIPOM3BO/ICTBA, PereHepali U Bocxosmiero pa3sutus. [locne vero on otBevan:« KakoBa mrytka,
UCTOpHS Hala uaeT He TeM mytem! Eciau Mbl OyJieM mpoaoinKaTh B TOM K€ JyXe, TO Hallla KaKyIiasics
BBICOKasi TEXHHUYECKAsl KYJIbTypa HeU30€)KHO MPHUJIET K pacramy».

«JlelicTBUTENLHO, — OTBEYAJ 5, — OY/IeT OECIOJIe3HO ONPHICKMBATH MEPTBOE TEJIO CBSTOM BOJIOM.
Bce ompeneneHHo uaeT kK 4epTsAM, H Ha 3emiie u3-3a OTCYTCTBHUSI KBAJIUTEHHOTO JIBIDKEHUS BCE CTHUET
32KHUBOY.

COOTBETCTBEHHO €CTh TOJILKO JIB€ BO3MOKHOCTH: WJIM 3Ta HEeCTeCTBEHHas (opmMa MacCOBOTO
JBUKEHHS JIOJDKHA OBITh 3ampelieHa 3aKOHOM, WM Hally T'PS3HYI0 JKU3Hb BCKOPE YHECET BBICOKO B
He0O aTOMHBIMH O0MOaMu. AMUHB.

Karanuszaropsl

Sherman, Illtar Texac, 28 aBrycra 1958, xypuan «Ilmplosiony», Ne 123, ¢. 12—17

Kornma nBa mpencrasurenst PoGepra JloHHepa mompocuid MeHs OOBSCHHUTb, B YEM CYIIHOCTb
UMIUIO3UM, 51 CKasaJl UM, 4YTO TMpPaBWJIbHBIA BBHIOOP KAaTaJM3aTOPOB OBUT OJHOW M3 PEIIAIONINX
MPEANIOCBIIOK JUIsl yclexa JEHCTBUS BBICOKOKAYECTBEHHON 53MYJbCUM (BHYTPEHHErO COUYETaHMS
OUIIOJIAPHBIX MakpodaneMeHTOB). Hayka ompezenser KaTanu3aTop Kak BELIECTBO, KOTOPOE HU3MEHSET
CKOpPOCTh peakiuu. buomorndyeckuil Karaiau3 MOHUMAETCs KaK «BBIMYCK® OT BHYTpEHHEW CHIIBL



[TockonbKy 3TO OOBSCHEHHE HEHAyYHO, HAa MPHUMEPE MPEHMYIIECTBA HEOOJBIIOTO «HCIIOIb30BAHUS
OyAyT TOKa3aHbl pa3IUyYHbIE MPUMEPHI, YTOOBI ONMHCATh MOHATHE «OMOKaTanuzaTtop®. MOoXeT, 3TO
HEOOBSICHUMO C TOUYKH 3pEHHs HAyKH, HO BIIOJHE OOBSICHUMO C TOYKH 3PEHUS IPUPOJIBI

W3BecTHO, HAaIIpUMeEp, YTO Ul CKMKEHHUsI Oyporo yrisi (JJUTHUTA) TPeOyIOTCsS COOTBETCTBYIOLIHE
karaiau3aTopbl. HeoOXoauMO YeTKO pas3iuyarh IOJIOKUTEIbHbIE M OTPULIATEIbHBIE KaTaJIU3aTOPBI.
XuMHu4deckas peakiys cama 1no cede HemHTepecHa Jjisi OMoJIora, U BCe HY)KHO paccMaTpuBarh ¢ Ooliee
OOBEKTHBHOM TOYKM 3peHUs, MHaYe ObUIO OBl HEBO3MOJXKHO, HAlpUMeEp, CXKIDKATh KaMEHHBIH yrolib
(aHTpamuT), TO €CTh MEpeMEeIlaTh €ro Ha CIEIYIOIUNA YpOBEHb Pa3BUTHS. JTO TaKKe OTHOCUTCI K
MpaMopy ¥ JIpyTUM HEpacTBOPHMBIM MaTepuasiaM. Bbuio yke MmoauepKHyTO, YTO MaJaroIlnuii TPaJIueHT
TEMIIepaTypbl UMEET pellarollee 3HaueHue JJIs [IPOLEeCCOB OMOJIOTMYECKOTo pa3BUTHs. Tak Kak Hayka
HE B COCTOSIHMHM OBLIa YCBOUTH 3TO, TO OHA HE MOWMET TaKKe NMPHUPOJHYI0 MHTEPIPETAIUIO MOHSITHUS
«peaxkuum», KOTopas 3/1eCh MOHMMAETCs Kak Ipolecc yp-reHe3uca. bes atoro He ObIO ObI HUKAKOTO
BOCITPOM3BO/ICTBA, HU JAJIbHEHIIETO Pa3BUTHSI, KOTOPOE SBJISIETCS OTBETCTBEHHBIM 3a dMYJILCUH OoJee
BBICOKOT'O COpTa, @ UMEHHO BHYTPEHHUH CIUIaB (TECHOE COEAMHEHNE) IEPBUYHBIX BEIIECTB (CYIIHOCTEH)
B 4-M mnpocTpaHCTBEHHOM u3MepeHHH. [loka 3TO He MNOHATO, OMOJOTHYECKOE NEepepokIEeHUE U
KayeCTBEHHOE YCOBEpUICHCTBOBAHMWE 3arpsA3HEHHOM BOJbI OyneT HeBo3MOXkHO. [loapaszymeBaercs
npeoOpa3oBaHue 3arpsA3HEHHOW MPECHOW BOJbI WM HEMPUTOAHOW JJII TMUThS MOPCKOW BOJBI B
BBICOKOKAaYE€CTBEHHYIO BOTy TOPHBIX HCTOYHUKOB.

Ecnu Ttakas obGnaropokeHHasi BOJa HakaluIMBaeT OObIYHO HEPACTBOPHUMbBIE MHUKPOIJIEMEHTHI B
«CBOOOJHOM» COCTOSIHMM M CBSI3BIBACT COJEPXKAIIUICS B HEH KUCIOpoa BIUIOTH 10 4%', TO oHa
pacTBOpsET 0CAIKU, HEPACTBOPUMBIE B OOBIUHBIX YCIOBHSIX, UTO JIEUUT CKIIEPO3, OUMIIAET KPOBEHOCHbIE
u guMmdaruueckue cocyabl- OpraHusM, TakuM 00pa3oM, BOCCTaHABJIMBAET CBOUM MeTabOIMuYECcKue
GyHKLIMHU, a TaKkKe PEeNpOAYKTHBHYIO CIOCOOHOCTb. DTHUM CIIOCOOOM MYKUMHBI IOXHJIOTO BO3pacra
MIOYTH TOJIHOCTBIO BO3BpAIlaloT cBoM cuiibl. llocne amuTenbHOro ymorpebiieHUs BOCCTaHOBJIEHHOM
MUTHEBON BOJBI JAaXe JIIOU, KOTOPbIE HOCAT OUKH, MOTYT UCIOJb30BaTh OoJiee ciadble JIMH3bI, TIOTOMY
YTO KallWIUIAPbl, KOTOpbIE CHA0XKAIOT TIJ1a3a BBICOKOKAYECTBEHHBIMH IHMTATEIbHBIMU BEIIECTBAMH,
OUMILAIOTCS OT LUIAKOB. B CKOpOM BpeMeHM Hucue3aeT peBMaTH3M, IOCKOJIbKY Oiaropapst oOmiei
NETOKCU(pUKALMM  OpraHu3Ma CyCTaBbl JIBUTAIOTCS CBOOOJAHO M 0€300JIe3HEHHO U CHOBa
o0ecrneynBaroTCs €CTECTBEHHON CMa3KOH.

! 3neck cnosa Illaybeprepa MOryT MHTEPNPETHPOBATHCS MO-Pa3HOMY: WM CBssbiBaeTcs 4% ot 100-mporeHTHoro
cozlepkaHus KHcIopona, oo 4% Kuciaopoma ocTaeTcsi HeCBsI3aHHBIM, a cBA3bIBaeTcs 96%. Beuay Toro, uto ommcaHo B
riaBe «CKIKEHHe YIS IIPU ITOMOIIH XOJIOAHBIX IIOTOKOB™, Ka)KeTCsl BEPHBIM MOCIECIHUI BapHaHT

KamMHu B moukax Takke pacnajaroTcs HOcje TOJIbKO HECKOJIbKUX HEJeNb YINOTpeOJeHHs Takou
BOJIbI U BBIBOJAITCS ¢ MOUYOW. Takxke M30aBIAIOTCS OT CTpajlaHUi OOJIbHBIE pakoM, MOTOMY YTO BOJa
noutd 06e3 KHUCIOpOJa CBA3BIBAET M30OBITOUHBIA KHCIOPOJA B KpOBU', yCTpaHsis OIACHYIO
THIIEPKUCIOTHOCTh. [103TOMY HE TOJBKO BO3MOXHO NPEIOTBPATUTh PaK 3TUM CIIOCOOOM, HO U JIaxe
BBUICYMBATH ATy Y)KACHYIO OOJIE3Hb, €CIM BOBpEMs YINOTPEOUTH <OKHMBYIO» Boay. JleueHue rinas mpu
MIOMOIIIX 30JIOTHIX Ceper TakKe MPOUCXOIUT MOJ0OHBIM criocoOoM. PacronoskeHHble B MOUKax yieil —
CaMbIX MPOXJAJHBIX MeCTaX, OHU (YHKIHOHHPYIOT OMOKAaTaJUTHYECKHM M BIUSAIOT Ha BCIO BOAY
opranusMa. Karanuzaropsl B (hoopMe U3IydeHUI OT 30J10Ta U cepedpa He TOJIbKO YOMBAIOT MAaTOICHHBIE
0aKkTepuH, HO TAKXKE U CO3/AI0T MOJIe3HbIe OaKTepUH, KaK CIy4aeTcsi OJ13 BHICOKOTOPHBIX HCTOYHHUKOB.
VY3HaB 00 3TOM, O4YeHb HempeayOeKICHHbIH TOKTOp, AUPEKTOp J0oMa IpecTapensix B ropoje JlaiHig
oKoJI0 BeHbl, mombiTancs BBUIEYMBATH CKIEPO3 CEPhE3HO OOJIBHBIX PEBMAaTU3MOM cojjaaT Bropoi
MUPOBOM BOIHBI, UCTIOJIb3YSI 30JI0TYIO U CEpEOPSHYIO MbUIb BHICOKOTO KadyecTBa. OH TOCTUT YAaCTUYHBIX
pe3yabTaTOB MOTOMY, YTO IIOJHOCTBIO M3JIEYUTh TaKUM CHOCOOOM MOYKHO TOJBKO IOCPEICTBOM
BHEJPEHMS PAaroleHHbIX METAJJIOB B KHUBBIE TKaHH.

Kak nokazanu ombIThl, CO3JaHUE JPAaroll€HHbIX OPraHMYECKUX METAJUIOB yIAETCs MOJ BIMSHHEM
MAJAI0IIEr0 TEMIEPATYpHOIO0 TPaJAMEHTa, NOTOMY YTO TOJBKO TaKUM IIyTE€M IOSBISAIOTCS IPOAYKTHI
SMYJIBIUPOBAHMS BBHICOKOTO KauecTBa; s MCHBITAN Ha cebe uro-To mojobHoe. lokrop Llykepkanaip,
KOTOpBIM XMBET B OCHOBHOM B [lapmke, aHaJM3MpOBaJl OPraHUYECKHE METaJIbl, KOTOPBIE i Yp-
IIPOIyLIUPOBAJI B X0/I€ ONBITOB 0K0JI0 20 sieT Ha3aa. C HeMoAIeNnbHbBIM U3YMJIEHUEM OH MOATBEPINII MOE



YTBEPXKACHUE, YTO JIIOObIE METAIUIBI JEMCTBUTENBHO KYJIbTUBUPYIOTCS, PacTyT. 3/1€Ch 110JIpa3yMeBaeTCs
TpaHyJIALMS HMOHOB, 3TO SBJIEHHE OOBICHAET W TMPOLECC, HMMEHYeMBIH «pocTom». ['panynsuus
MIPOBOLIMPYET TMPOLECC 3aCThIBAHHUS CTPYKTYp OWIOJNSPHBIX JAWHAT€HOB TIOJ BIHUSHHEM MSTKOTO
paccessHHOro Teruia (I03TOMy, HalpuMep, MeTaJUICOJAEpIKallue SHLEBUIAHbIE KaMHH HCIYCKaloT
BCIIBIXMBAIOIIKE 30JI0TOM CBETOBBIE Pa3psi/ibl, BOSHUKAIOIIKE [P TPEHUH APYT O Apyra Ioj BOJIOU, —
00 3TOM paccka3bIBaeT JiereHaa o 30i10Te PeifHa, corJacHO KOTOPO THOMBI M3TOTABIMBAIOT B CBOMX
KY3HSIX Ha JIHE PEKH YyJECHbIC YKPALLICHUS).

CB#3BIBAIOTCS CBOOOMHBIC PAJAUKAIIBI KHCIOPOIa

Ommbo4HO TmoyaraTb, 4YTO PACTEHMs MABIIIAT YIJIEPOJOM U BBIABIXAIOT KHCIOPOM, OLIMOKY
JIOKa3bIBACT CJEAYIONIEe: €CIIM HaOMIoAaTh 3a BEPXYHNIKAMU XBOWHBIX JICCOHACAKJECHUU B TEIUTYIO
0€3BETPEHHYIO MO0y OKOJIO MOJYAHS, TO MOXHO YBUAETbh TOHKHE IPO3pauyHble TyMaHHbIE OOJauka,
KOTOpHG BO3HOCATCA BBer nu paCCGI/IBaIOTCSI 110 BJIUAHUEM TCILJIa U CBCTal.

OT0 yKa3blBa€T Ha NPUCYTCTBUE JELIEHTPAIN30BAHHBIX (hopM smynbcuil. To ecTh u3yueHue
yrnepona, YXOJIﬂHICC BBer, CTAaHOBUTCS ITIACCUBHBIM B yCJ'[OBI/H[X HMHTCHCUBHOI'O TC€IlJIa MU CBETA,
HOCKOJ’IBKy CBA3BIBACTCSA 6nar011ap${ I/IHTGHCI/IBHOMy BIINSITHUO KI/ICJ'IOPO)Ia, qTO0O HpOI/ICXO)II/IT HpI/I
HETaTUBHOM (TIOBBIIIAIOIIEMCS) TEMIIEPATYpHOM IpajiieHTe. Mou coOCTBEHHBIC HAOMIOACHUS TTOKA3alIH,
qTO 3JTOT npouecc HpOI/ICXOJII/IT B YCJ'IOBI/U{X, ra€ OH HpI/IBOJII/IT K nepecmxaHmo BI)ICOKOI‘OpHI)IX
NCTOYHUKOB. ECJ’II/I 9T I/ICHapeHI/ISI IIOSABJIAKOTCA HAQ BerYHIKaMI/I ):[epeBLeB, TO HpI/I6J'II/I31/ITeJ'II)HO qepe3
4 yaca mouaeT N0Xab- biarogaps 3Toi mpuMeTe ONBITHBIC JICCHUKH 3HAIH, 9TO CIEAYyeT Opath ¢ co0oit
HETPOMOKaeMBbI€ TUTAIX B TTOCICO0SICHHYIO CMEHY.

Banstep Illay6eprep: «B kaxmom Mm* Bogsl conepsurcs 10 000 OwuimoHoB Mosekyil. Kak/as u3 HUX BHOCHT CBOIO
JITITY B OXJIaxIaroluii a¢ ekt ucrnapeHus. Kamnenbku NOIHUMAIOTCS 110 CITUPAK M0 HANpaBlieHuto K cBety ((orodo-pe3).
B cMmemaHHBIX Jecax NPOM3PACTAIOT PasHbE BHIBI JIEPEBHEB C KOPHEBBIMU CHCTEMaMH pa3iIM4HON TiyOuHBL. Bee onm
neperieTaroTcss Mexay coboil. [myOrHa kopHel gocturaer 5 merpoB. Takomy Jiecy He cTpalllHa HH OJHA Oyps» >KypHau
«Implosiony», Ne 5, ¢. 29.

Autoit Kokanu: «3a Teroe Bpems roga 1 rekrap neca ucnapser okosio 50 000 j1utpos Boabl, 1iu xe 110 50 M! B j1eHb.
B mpouecce ucnapeHus TepseTcsl TEIUo, B 30HE, HAaXOLIeics 1MoJ MOKPOBOM JIMCTHEB, COKH IEPEBBEBY» OXJIAXIAsACh H
CTaHOBSICh M3-3a 3TOr0 OoJee MIOTHBIMHU M TSKENBIMH, OITYCKAlOTCSl BHU3, B KOPHEBYIO 30HY, B TO BpeMs Kak Ooiee Jerkue u
TeITbIe COKH TTOJIHUMAIOTCS BBEPX 110 MpoToKam» xypHai «lmplosion*, Ne 54/55, ¢. 39

Ecnu mpoucxoaunu MpOTUBOMOJIOXKHBIE 3MYJIbCUBHBIE IMPOLIECCHI, TO €CTh €CIU HU3ITy4YeHHE,
najampolee Ha 3eMJII0, KOTOPO€ CTAaHOBUTCS AaKTUBHBIM IPH MO3UTUBHOM H3MEHEHUU TEMIIepaTyphl,
CBSI3bIBAE€T M30BITOYHBIN KHCIOPOJ, KOTOPBIA CTAaHOBUTCS MACCHUBHBIM, TOTJAa BO3AYyX Hal JIEPEBbIMU
OyZeT MCKIIIOUUTENBHO MPO3paueH U MPOXJIaZeH. DTO MPOUCXOAUT MOTOMY, YTO JTUAMArHUTHBIE CHIIBI
JIEBUTAIMU JEHCTBYIOT TaKUM € 00pa3oM, KaK 3TO MPOUCXOJIUT B CMEIIAHHBIX JiecaX, B KOTOPBIX
TeMmiepaTypa JIeTOM U 3UMOW MOCTOSIHHO octaeTcs Onmuskoi k +4 "C — 39,2 "F. Oty nenednyo 30Hy
HaxoJsaT OOJIbHBIE U PAHEHbIE KUBOTHBIC, KOTOPbIE MPUXOAAT Ty[Aa JIMOO MOMPAaBUTH CBOE 3/I0POBELE,
mubo ymeperb 0e3 crpagaHuii. Tyna HaBeAbIBAIOTCA M OMBITHBIE OXOTHUKU, M TAKCHUAECPMHUCTBI. DTH
«JI0KHU JUTsI OOBHBIX», WIH «JI0XKU I PAaHEHBIX», €CTh U B CAMOMU BOJIE UyTh HI)KE HCTOKOB POTHHUKOB,
rae npu temmeparype +4 *C U ecTeCTBEHHOM JIBIDKEHUU (3aBUXPEHUM) SHEPTHUS BOJBI YBEIUYUBACTCS,
BOJIa CTAHOBHUTCS CBEXEW M KUBOU, Omaromaps «dMyIbCHUU» oOpa3yercs «HOBas» BOJa, B KOTOPOH
KHCJIOPOJ] pacTBOPSETCS BOJOPOJIOM.

Bo Bpemsi yTpeHHHX W BEUYEPHHUX 3aMOPO3KOB OTBITHBIE (hepMepbl 3alIUIIAOT CBOU Cajlbl,
pacImblIss BOJIY Ha JKeJIe3Hble WM CTAlbHbIE IIACTHHBI 4epe3 CHCTEMY MapaMarHUTHBIX® (GOPCYHOK.
[Tocne 3TOr0 BOKPYr KPOH HEMEIUICHHO MOBBIIIAETCS TeMmIeparypa npuoiausuteabHo Ha 6°C (10,8 "¥).
Bopa, KOTOpoil ONMpPBICKUBAIOT, HE MOXET CMEIIAThCS C BO3JYXOM OKpYXKalolIeH cpelbl, B KOTOPOM
MPUCYTCTBYIOT pa3HOMMEHHBIE 3apsi/ibl, IOTOMY €€ CBOMCTBAa HE M3MEHSIOTCS Ja)Xe B caMmble CypOBBIE
MOPO3bl. DTO CPEJICTBO HAMHOTO JIydllle, YeM HCKYCCTBEHHBIE T€HEPATOPHI JbIMa, KOTOPbIE 3aIlUINAI0T
HEXXHbIE IBEThl OT X0JjoJa. Eciau ompbICKUBaTh JepeBbs BOJOW IMyJIbBEPU3aTOPOM UEpe3 MeJHbIe
(bopCcyHKH, TO 30HA BOKPYT' KPOHBI 3aMETHO OXJIAIUTCS, YTO 3AIMUTHT YYBCTBUTEIbHBIE MOJIO/IbIE TOOETH
OT MAaJSIIEro COJMHIA. DTO 0COOEHHO HEOOXOIUMO TOTJa, KOT/Aa O0O0pe3aroT JUCThS H MOJIOJIOE CeMs,



YYBCTBUTCIIBHOC K TEMIICPATYPEC U CBCTY, OCTACTCA HE3AIIUIIICHHBIM.

Crincox 3J1eMEHTOB-IIapaMarHeTUKOB U JINaMarHETUKOB!

1. IloMuMO TakuxX HU3BECTHBIX IApPaMarHETHKOB, KaK >K€Jl1e30, HUKEIb H KOOAJIbT, OCMHUI H
MIPaKTUYECKU BCE COEAMHEHUS JKelle3a TOKE SABJISIOTCS apaMarHeTUKaMu.

2. CyppMa 1 BUCMYT — CHJIbHBIC THaMarHeTuku. L{IMHK, 0710BO, CBUHEI, Melb, cepeOpo | 30JI0TO,
a TaKKe CTEeKJI0 M JUCYIb(pHUA yriepoja M JApyrue BellecTBa, HE IpoBojsduue Tok. KypHan
«implosion», Ne 45, ¢. 19

Camplii npocToii 3(p(deKT KaTaTUTUYECKHX IPOTUBOIOJIOKHOCTEH, TO €CTh IPEKPACHO
CTPYKTYPUPOBAHHBIX IPOTHUBOIOJOKHOCTEW C BHYTPEHHUMH CBOMCTBAMHM MEKOOBEAUHEHUS, WU
HaJIMuue TEHACHLUU «TECHOU CBS3W» (yp-CBSI3M), MOXET OBbITh MOJY4E€H B Mpoliecce TIeHepaluu
ANIEKTPUYECKOTO IMOCTOSIHHOTO TOKa C TIOMOUIBI0 TaK HAa3bIBA€MBIX JUHAMO C pOTOpPAaMHU U3
MapaMarHuTHOTO MeTaJa.

HaobGopor, ecnu aMaMarHUTHBIE KaTajlu3aToOpbl MCIOJNB3YIOTCA B JIMHAMO, KOTOpBIE
CKOHCTPYHPOBAHbI MPOTHUBOIOJIOKHBIM CHOCOOOM (TaK Ha3blBaeMbl€ PEIyJbCaTOPbl — CM. pUC. 7 U
24—26), Torma BOCXOJIIEEe OUAMAarHWTHOE TEUEHHE IPOU3BOIAMTCS CHIIOH, KOTOpas Ha3bIBAeTCs
«ieBuTalMs» (Cuiia BOCCTAHOBJIEHMSI WIM TMOAHATUS). Ecnu mporecc, CBS3aHHBIM € pa3BUTHEM,
MIPOU3BOJIUTCS B 0OPATHOM MOPSIIKE, TO OCBOOOKIAIOTCS CYNEPMOIIHbIE T'PaBUTAIIUOHHBIE CUJIBI.

Bce coBpeMeHHBIE OKCTHIO3MOHHBIE MEXaHWU3MbI, THUAPOTYpPOMHBI M T.A. TPOU3BOJAT
pa3pyLIUTeNbHbIE SHEPTUU U B PE3yiIbTaTe MPOBOLUPYIOT PErpecCUBHOE pa3BUTHE, (PYHKLIHMOHUPYS B
MIPOTUBOPEYUH C PUPOAHBIMU MPOIIECCAMH.

CoBpeMeHHasi OC3MHTYUTHBHAs HayKa HallpaBWJa BEYHBIH MOTOK pa3BUTUS «panta rhei» (mo
[epaxiuty «panta rhei» — Bce TedeT) Mo HENPaBUILHOMY ITYTH M TAKAUM 00pa3oM ObL1a HE B COCTOSIHUH
3aMETUTh BO3MOXKHOCTb IPOM3BOJCTBA yp-CHJI. BMecTo TOro 4roObl onmepupoBaTh C SMYJIbCUSIMH,
oOnajaromuMu QYHKIUSIMHM Pa3BUTHs, OHA UMeNa JIeJI0 C PEaKTHBHBIMM CUJIAMH, JI€T€HEPaTUBHON
CUJIOW B3pBIBA, KOTOpas MPEICTABISACT COOOM IMOBOPAYMBAIONIUNCS BJICBO, HAIPABJICHHBIA HApPYXy
LEHTPOOEXKHBIM BUXPb SHEPTUU pacnaga. MoKHO A0JIro NepeyrcisaTh BCe KaTaIU3aTOPhl ¢ Pa3IUYHbIMU
GyHKUIUAMH, KOTOpbIe, Kak yxe onpenenus ['ere, GopMHpYIOT «cBs3bIBaroLIre» (MpeBpallaronue B
SMyNbCUI0) coeluHeHus. OHM — (QOpMBbI M3IIydyeHHs, OT KOTOPBIX 3aBHUCAT TyOsIUil pa3BUTHE
MOBBIIIAIOUINICA TPAJUEHT TEMIIEpaTyphl U CIIOCOOCTBYIOIUI PA3BUTHIO MAJAIOIIUN TEeMIIEpaTypHbIN
I'PauEHT



~
s - -
. / // - 1/ s > } »

Puc.7. «MammHa u300HI1s»

IlepBoHa4YaNbHBIN ICKU3 JIS1 PEILyJibCcaTOPa

[TapamarHuTHBIE KaTaaIU3aTOPhI AEUCTBYIOT JICLIEHTPUPOBAH-HO, TUAMarHUTHbIE KaTalu3aTopbl —
KOHLIEHTPUPOBaHHO. Bepx HenpaBuibHOM (GOpMBI pa3BUTHS — paclieIuieHne aToMoB. Mypas npupoaa
HCIOJIb3YET 3TOT MEXaHU3M TOJBKO I PAaCTBOPEHUSI OTPAOOTAHHBIX KOMIUIEKCOB, TAKUX, KaK MEPTBbHIE
Opranu3Mbl. TeXHOJIOTHH, UCTIONB3YIONIUE JaBICHUE U OTOHb, POU3BOAAT PETPECCUPYIONINE aTOMHBIE
SHEPruM, TOT/a KaK UMILIO3Hs (OMOTeXHHKA OE3B3PHIBHOIO pa3pyLICHHUS) MPOU3BOIUT CYIIEPMOIIHEIE,
TOJIKAIOIINE aTOMHBIE 3HEpruu, To ectb nouTu Ha 100% cuiibl hopMUpoBaHUs U JieBUTaLMU -Bo3HuKaeT
BOMpOC: 4YTO (paKTUYECKH sBIsgeTcs Karaiau3aTropom? OTBeT mnpoct. ODT0 — KOHJEHCATop,
raJIbBAHMYECKU CIUIABJICHHBIM C MPOTHBOIOIOXKHO 3apsSHKCHHBIMU CYOCTaHIUSMU, KOTOPBIA H3IydaeT
MPEUMYIIIECTBEHHO OTPHUIIATENbHO 3apshkeHHbIe (OPMBI HM3IydeHUS B MPHUPOIHON cpeme. ITo
aKTUBU3MPYET IHMAMarHWTHOE TeueHHue, (Gopmupyroliee CUIy JICBHTAMU , KOTOpas TSHET BBEPX H
BCACBIBAET 32 COOOM YCTPOWCTBO M KOTOPAsi MOKET PETYTHPOBATHCS BpaIllEHUEM.
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Puc.8. TIpuHIUN «MaIIMHBI U300MTHSD)
Y ckopeHHe IEHTPOCTPEMUTENBHOIO 3aKPYYHBAOLIEroCs ABWKEHHS (IPEABAPUTENBHBII 3CKHU3 JUIsl pEMy/IbCHHA)

Temepp BaM IODKHO OBITH TPEOEIBHO SICHO, YTO IOpa HCIPABHTh CEPHhE3HBIC OIIUOKH
YeoBeUeCKOW muBWiIM3anud. [lodToMy Hamo o00s3aTeNbHO pPEOpPraHu30BaTh BCE COBPEMEHHBIC
HSKOHOMHUYECKUE M HMHIYCTPHAIBHBIE METOIbl. DTOr0 MOXHO IOCTHTHYTh TPU TOMOIIU CIHPAIHHO
3akpyumBaromuxcs Tpyo (Repulsine), xortopsie (cm. puc. 8 u 30—33) paboTaroT B COOTBETCTBHUH C
MPHUHIMIIOM TPOTUBOHAIPABICHHBIX" TOTOKOB W Te- HEpUPYIT auamarHetusMm. [lpu mnameHuu
TEeMIEepaTypbl 3TH YCTPONCTBA YCKOPSIOT TOTOK, TIOYTH YTO KOMIICHCHPYSI CHITYy TPEHUS, U YBEITUYNBas

BCaCbIBaKOIIYIO CHUITY, €CIW KaTAJIUTUYCCKUC OJHCPIrUM CBA3KW BBEACHBI B IIOTOK — YC€PE3 MaTcpual,
IIPOU3BOIAT 663BpeI[HI)IC ATOMHBIC SHEPT'HU.
Wnu mmageBHas rIynocTtb, HJIN CaMO€ 0oJIBIIIOE IPECTYILUICHUEC B MHUPE — OKCIIIyaTHPOBAThH

Pa3pyUIUTEIIbHBIC aTOMHBIC SHEPTHUU JI1 CTPOUTEIIBCTBA MC}I(,HYHapOI[HOI;'I SKOHOMUKH. JTa OCHOBA JJIA
HGHpHpOI{HOﬁ (baHBIHHBOﬁ SKOHOMHYECKOM CHUCTEMBI BCE €IIE npenoaacTcsa M HM3y4aeTCsa BO BCEX
TCXHUUYCCKUX KOJUICIKAX NUBUIIN30BAHHOT'O MHUpPaA.

SIn kapaBepuH B popMme u3IydeHus1 (ITOMAHMHOBAS PaHALHSI)

9 okTsa0ps 1949, u3 xypuana «Implosiony», Ne 121, ¢. 3—12

«Kakumu  cnosamu  MOJCHO —OnuUCAMb  CYUWECmBYIowue Nepcnekmuebl 6  COBPEeMEHHOU
anepeemuxe? [looxcanyii, nooxooum moavko 00no — kamacmpoga! Ceepxoceewenue u nepezpesanue
3eMau, 600bl U 8030YXA HA KYXHE NPUPOObL, KOPOMKOE 3AMbIKAHUE — CAPOBOYUPOBALA PA3GUMUe PAKA.
Tooicap paseopaemcs emecme ¢ pazeumuem MexHOIO2ULL NO PACWENIEHUIO S0PA, U 8CKOPe 8Ce HCUBOE
na 3emne npespamumcs 6 nenen. Ooun u3 penopmepos HeOA8HO CKa3al mak: «B nacmosiwyee epems
PAbOMHUKY  AMOMHbIX CMAHYUL, KAK U Mbl, GOJHYIOMC OMHOCUMENbHO MO020, CMONCeM JiU Mbl
3auumumo cebsi Om dMUX CMePMebHbIX Jyuell, KOMopble NPOHUKAIOM 0ddice Yepe3 cambvle MmoJicmble
Cc8UHYOBblE Wumbly. Bezymcemeo ucnonv3oeanus s0epHoll cuivbl OyO0em MUMOIEMHbIM, NOCAedYIoujee
packasnue 6yoem 00a2um».

Buxmop layGeprep, xypHan «Implosiony», Ne 56, ctp. 29—30

I'maporypOuna

16 mas 1913 r. aBcrpuiickuii urxeHep Bukrop Karutan 6bu1 TOTOB cOOOIIUTH BETYIIMM MHUPOBBIM
M3TOTOBUTENSIM TypOUH, YTO OH Mpeycren B JTOCTHKEHUU CBEPXOBICTPHIX BpaIlaTeIbHBIX CKOPOCTEH U
nosryuenuu KI1JI ¢ momotsio HOBOro pa3paboTaHHOTO UMIEIIEpA.



deHOMEHAJbHBIE pPE3yJAbTaThl OBUIM TOATBEpkKIEHBI mpodeccopom bamo B ucHBITAaHUSX,
npoBeAeHHBIX 22 utoHs 1922 ¢

Korna Kamman oco3Han cBoil Tpuym{ mocie AOJTHX JIET 3KCIEPUMEHTOB, Y HEr0 BHE3aIHO
CITYYHJICS] CEphE3HBI HEPBHBIN CPBIB, KOTOPBI OTpa3miics Ha ero paboTOCIIOCOOHOCTH.

Kornma to, 9ro OBIIO TpOJETaHO B XOJAE HUCHBITAHUN C AKCHEPUMEHTAIBHON MOJENbI0, OBLIO
OCYILIECTBJIEHO Ha MPAKTUKE, MOSBUINCh TAMHCTBEHHbIE KABUTALIUOHHBIE SIBJICHUSI, KOTOPblE MTHOBEHHO
paspyLIIN CTAIbHYIO IOBEPXHOCTh TYpPOUHBI.

Tonpko mocne MIUTENBHBIX M JOPOTUX SKCIEPUMEHTOB IOJY4YEHBI OBLIM CILIABbl, KOTOpPbHIE
NPEJOTBPATHIM Pa3pyIICHUS] W TO3BOJWIM TypOMHE HOPMAaNbHO (YHKIMOHHpOBaTh. CUHUTAIOCh U
CUMTAETCS IO CUX IMOp, 4TO 3Ta TypOMHA MOXKET OBbITh CTOJb IOJIE3HA JI INPOMBIIUIEHHOCTH H
SKOHOMMKH, YTO HECKOJIbKO KOMITaHUH, 3aJIMIIEH3UPOBaHHbIX KamTaHoMm, n3-3a BO3MOXKHBIX NMPUObUIEH
U JIJIOBBIX BO3MOKHOCTEN HE SKOHOMMIIM HU JIEHbI'M, HU HHTEJJIEKTyaJIbHbIE YCUIIUS, YTOOBI YCTPAHUTh
9TH JI€KOMIO3UTHBHBIE YPPEKTHI, KOTOPHIE, COIVIACHO U3MEPEHUsM, ObLIM BBI3BAaHBI JaBJI€HHUEM B 32
000 aTmocdep.

Taxkum oOpa3om, 3Ta omacHasi IIeHTpoOeKHasi MalTuHa OblIa criaceHa ot 3abBeHus. M30b1TouHOE
JaBJICHWE  paspylmiaer reocepuyecKyr0 OTPULIATENbHO  3apsHKEHHYI0  BOJY  MaTepu-3emilu
(TpaHCcTIOpTHYIO cpeny (GPYKTUTEHOB) Maxe Mpu Oojiee MHUPOKOM paJuyce BpPAIICHHS, IMOCKOIBKY
YBEJIMYEHUE CKOPOCTH BpaIllleHUs TypOUHBI COMTPOBOXKAAETCS MOBBIIIICHUEM JaBICHUSI.

[IpyunHa paspyiieHus: BOAbBI — SMHUCCUS AaHAIM3UPYEMBIX BEIIECTB, a HMEHHO H3Iy4eHHE
KaJaBepyHa {NITOMaMHOBas pajauanusi), KOTOPOE€ BO3HUKAET M3 CXKWKEHHBIX alu(paTUYECKUX
KOHLIEHTPATOB, KOTJla MEXaHMUYECKH BBI3BAHHOE LIEHTPOOEKHBIM JIBI)KEHHEM JaBlIEHHUE U (PU3NYECKU
pa3o01arolye SHEPTUY BbI3bIBAIOT BUOpPAIIMK HA YPOBHE MOJIEKYISIPHBIX CTPYKTYP.

OmunboyHo mpeamnosaraTb, 4T0 OCTAaHKU >KMBOTO, KOTOPHIE BO3BPALIAIOTCA B TEJIO 3EMIIH,
OecleNIbHO pacraJatoTcs Ha MbLIb U MEMNell Mocie TOro, Kak Aylla OTAeNIseTcs OT Tela U MPEeKpaIlatoTcs
(bU3UYeCKU KU3HCHHBIC (QYHKIIHH!

B neiictBUTENBHOCTH €CTh JABa B3aMMHO IPOTHUBONOCTABIEHHBIX Ipolecca OpoxeHus (popm
BHYTPEHHETO IBI)KEHHS), KOTOPHIE OIPEENAIOT TO, YTO HMOTOM CO3AAETCS M3 ATUX aJUIOTPOIHBIX
(monuMoOp(HBIX) KUPHBIX KOHLIEHTPATOB, OrpedaeMbIX B 3eMile BMECTE C TpyIaMHu

JICKOMIIO3UTHBHBIE M PETPECCUPYIOIINE SHEPTUM — BBIIICYIIOMSHYTasl NTOMAWHOBAs pajuanus
— aKTHBHUPYIOTCA TOI/A, KOIJa MOJ BIMSHHUEM TeIula MPOUCXOAUT OOpaTHBIM Ipouecc OpoKeHHs,
00pa3yroTCsl MOJIOKUTENIBHO 3apsDKEHHBIE KUCIOTHL. JTO Janee yCuieHo 3(p(eKTom e3nHTerpaTuBHON
MEXaHHUKJ, KOTOpbIA IPOBOLMPYET OKUBJIEHHOE LEHTPOOEKHOE JABWXKEHHE. Takum oOpasom,
CTAaHOBHUTCA SICHO, YTO B IIPUPOJE HET IOCTOSSHHOIO COXPAHEHHs HSHEPIMM WIM MAaTEpHUH, a €CThb
BHUJIOU3MEHEHUS, IPOTUBOIOJIOKHBIE IIPOLIECCHI, KOTOPBIE YCUIIMBAIOT APYT ApYTra.

PoGepr Meiiep, HMcaak HpioTOH u JApyrue, IUIICHHbIE BHYTPEHHETO YYThbsi U IMOTOMY
OTYY)XJICHHbIE OT IPUPOBI CO3JAaTEIH 3aKOHOB, JIOIYCTUIIN CEPbe3HYI0 OLIMOKY, B BeuHo MeHstomeics
npupojJie HeT (PaKTUYECKH HUKAKUX aOCOJIOTHBIX 3aKOHOB, HMKAKHUX JIOTM, €CTh TOJIbKO PUTMHYHOE
B3aMMOJICICTBUE SHEPruii, KOTOpble OMpeeNsoT cyan0y Bcero cymectBoBanusa’. ITpoayKThl 3THX
B3aMMO/ICHCTBHI yX€ Ha aTOMAapHOM YPOBHE MMEIOT BCTPOCHHYIO CIIOCOOHOCTb pearupoBaTh, TaK Kak
SBJIIFOTCS IPOTYKTaMHU OMOJIOTHYECKOTO Pa3BUTHSL

JIOCTaToO4HO TOJBKO HEOOJIBLIOrO H30BITKA IOJIOKUTENBHBIX 3aps/IOB WIM JIETKOTO CTHMYJa,
4TOOBI Pa3pPyLIMTh KPOBb 3€MJIM, YPE3BBIYAIHO YYyBCTBUTEIbHYIO K BO3AEHCTBHIO, SBIISIONIYIOCS
CYMMATOpOM MCTHHHBIX CHI KH3HH in statu nascendi. Kposb 3eMiy HakamiuBaeT 3TH CHIbI, TTOGI
npeoOpa3oBaTh B OXKUBJIEHHblE (opMmHpyrolle (JIEBUTAaTUBHBIE) MM B DSHEPruUM  pacraja
(perpeccupyrolie SHepPTrun).

B mpupone sta camas Bojxa, MOJAOOHO COKaM pPACTEHHMsS MM KPOBU BBICOKOOPraHM30BAaHHBIX
OpPraHu3MOB, MMOJHUMAETCS IO CAMbIX BBICOKMX FOPHBIX NMUKOB OJ1aroapst BHyTPEHHUM JIEBU -TaTUBHBIM
cunam. OpHaKoO eciM BOJa JABMXKETCS M B30AITHIBAETCS BBHICOKOCKOPOCTHBIMH THAPOTYpOMHAMU,
THJIPaBINYECKUMHU UHCTPYKIHUAMH, TOT1a GOPMBI 00Jiee HU3KOTO HANPSHKEHUS M OTEHIIMANa BBI3bIBAIOT
BBIITYCK IOJIOXKUTEIBHO CYNEP3apsyKEHHON SHEPrUM BO BCEX HAIPABIEHUSAX. JTa DHEPrus MPOHHUKAET
4yepes Bce MPErpajabl U CONPOTUBIIEHNUS, pa3pbiBasi BHYTPEHHUE

CBSI3U, OCNA0NIsAsSs CTPYKTYPY BOJIBI, TaKUM 0Opa3oM pa3MbIBasi CBOHCTBA M KadeCTBO 3TOTO



JTUHAr€HHOTO KOHIIEHTpaTa (CM. puc. 6).

KommenTtapuu Bukropa Illaybeprepa oTHOCUTENbHO OTKpBITHS HBIOTOHOM 3aKOHA rpaBUTALMU:
«fl mymato, 9to ObUTO OBl HAMHOTO JIy4lle, eciii Obl HpIOTOH CHayasia mopa3MBICIHI, KaK 3Ta SOJIOHS
tam Beipocialy XKypuan «lmplosiony», Ne35, c. 16

Puc. 9. TpexmepHoe ABuKeHHE 3eMIU

To e MPOUCXOIUT B CIydYae C JKeIe3HBIM (CTalbHBIM) ILIYTOM, KOTOpHIH TsaHeT TpakTop’. ILayr
BBI3BIBACT DIICKTPOIIMTHYECKUE pazoOmaromue >PQeKTsl U BHYTPEHHHE B3PHIBBI (TaK Ha3bIBAEMBIH
36MHOM TpOXOT) Ha OrPOMHOM IUIOIIAJIM, KOTOpbIE Jajiee PACHIMPAIOT MEXaHWYECKHE CTPYKTYpBI,
KOTOpbIe OBLIM YK€ JI0 TOro OcjabjieHbl Yepe3 yBEIMYEHHE UX BHYTPEHHEro Bo30yxieHus. To ectb
BBIIIEYIOMSIHYTbIE (QOPMBI BHYTPEHHETO ABM)KEHUS M BO30YXKJEHUS B3aUMHO YCWJIMBAIOT JAPYr Apyra
MIOCPEJCTBOM TaKHUX LEMHbIX pEaKuil, MEepHOJUYHOCTh KOTOPBIX IOBBIIIAETCS Ha KBajapaT
BpamareabHo ckopocTd. C OJHOM CTOPOHBI — TMPOAYKTHl Yp-TIPOUCXOXKAEHUS, ONIPEIEIAIoNIne
pa3BUTHE, TO €CTh aTOMHBIE CHJIbI (JIEBUTATUBHBIE), KOTOPbIE JIETKO MPEOJ0JIEBAIOT IPaBUTALINIO, U C
JIpYyrol — Te pPEerpeccUpyrolife SHEpruu, KOTOpble YMEPIIBIISIIOT BCIO JKM3Hb 4epe3 pacIIupeHHe
CTPYKTYp TKaHH. [l03TOMY Ha aToMapHOM YpOBHE CO3JAI0TCS U JCHCTBYIOT WM U3JIydeHUE KaJaBepHHa,
WM 3JIMKCUD KU3HU, KOTOPBIN MPeo101eBaeT 00JIe3Hb.

D10 O0OBACHSAET, NOYeMy, HalpUMep, COMNPOTHUBIEHHWE JBWKEHHIO BO3BOAUT B KBaJpar
HEECTECTBEHHYIO (LIEHTPOOEKHYI0) BpalllaTeIbHYIO0 CKOPOCTh BO BCEX TEXHUYECKUX, THIPABINYECKUX U
JUHAMHYECKUX MEXaHU3MaxX, YBEIMYMBAIOIIMX JaBlieHHe u Temmeparypy. OpjHako 3Toro He
MIPOMCXOJUT B 3€MJie, BOJIE M BO3JyXe, KOTOpBIE ABIXKYTCS MO 3aKOHaM IMPUPOJbI BMECTe €O Bceil
IJIaHETOU (CM. pHC, 9), a UMEHHO IIEHTPOCTPEMHUTENIHHO IO TIPOJI0JIBHON OCH. Takoe ABMKEHHUE, KOTOPOE
CO3/a€eT BCe U MOIEP)KUBAET XPYNKOE paBHOBECHE 3eMIIU, MOXKET ObITh CKOITMPOBAHO TEXHUKOM.

Cwmortpute onmcanue 3¢ dekra cranpHoro miyra B « The Fertile Earthy», Dxo-texnomnorus, 4, 3

g/ D

Clav s mire Avn ac e Dot eneoe Jasarame LINps X umsedstnns Jesmcmey

B stom ciydae mMoryr ObITh M300pETEHBI CaMble COBEPILICHHbIE TEXHOJIOTUU IO MOJYYEHHUIO
aToMHOU »Hepruu. HoBble (opMBbI aTOMHBIX SHEPruil OyAyT MOPOXKAaTh «U3HAYalIbHbIE™® JBHKEHMS,
TaKUM 00pa3oM HaIOJIHSSA BCE KU3HEHHOM CUIIOM.

HecoMHeHHO, KOHIIEHTpaThl OJIarOpoAHOM MaTepuM ObUIM HM3BECTHBI CBSILIEHHUKAM JIPEBHUX
KYJIBTYp, YTO OOBSCHSET 3HAMEHUTOE M300UJIMe MPOJOBOJIBCTBUS U MpolBeTranue. Kcratu, sTu camble
KOHIIGHTpAThl OBbIJIM TAaKXKe OTBETCTBEHHBI 3a TMOeib ATJIAaHTH/IBI, KOTOPYIO OocMOTpuTenbHas LlepkoBb
oOBsICHAJIa HABOJHEHHMEM, B CaMOM JKe Jeje OHa Oblla pe3ylbTaTOM HEOPEX HOIro YIpaBiIeHUs
CTUXMMHBIMH SHEPTUsMU JieBUTAIMH. OTpHULIATENLHO 3apsDKEHHAs MaTepUHCKask BoAa (AMHUOTHYE-CKast
KHUJIKOCTb) TOXE MCIBITBIBACT BIMAHUE (OPMHUPYIOIIMX M JIEBUTATUBHBIX SHEPruil (€cTh TOYHOE
JI0Ka3aTeNnbCcTBO 3TOro). MIMeHHO B Takoil BOJe NMPHUCYTCTBYIOT CKpBITBHIE aTOMHBIE SHEpruM Oojee
BBICOKOTO TIOpSAKAa, KOTOpBIE JIEIAIOT €CTECTBEHHO IPENONPENEIIIEMOE MEPEIBUKEHUE BO3MOKHBIM.
OTH SHEpPruu, OJHAKO, MOTYT ObITh MpeoOpa3oBaHbl B HauboJsiee BpeaHble (GOPMBI AaTOMHOM 3HEPrUM,
€CITH, HallpuMep, UCIIOJIb3YeTCsl YCTPOICTBO, 10100HOE HUKIOTPOHY.

Jlo HacTosero BpeMEeHM He ObLJIO M3BECTHO, YTO BUTAMUHBI, JIEKAPCTBA — KOHIIGHTPATHI



O71aropoIHBIX BEIIECTB (OpraHMYeCKUEe COCTUHEHUS, CO3JaHHBIE MOJ BO3JCHCTBUEM (EepMEHTOB 0e3
BO3JICHCTBUSL CBETa M BBICOKOW TEMIEpaTyphl) MOTYT OBITh YXY/IIEHBI (MCIOPYEHBI) Yepe3 HU3IINE
(3KCIIAaHCHBHO-AEUCTBYIOUINE) BIUSHUS BHICOKOW TEMIIEpATypbl U CBETA M IIOCTEIIEHHO IIPE0OpPa30BaHbI
B aTOMHYIO ITOMalHOBYIO PaJHalINIO, YIOMSIHYTYIO B Hadajie.

Tonpko HEAABHO CTaJd HCIOJB30BAaTh TaK HA3bIBAEMYIO BaKyyMHYIO JUCTHWILISLUIO JUIS
[IOJIyUEHUSI BBICOKOKAUECTBEHHBIX OOOTalllEHHBIX KOHILIEHTPaTOB U3 A(HUpHbIX Macen. s 3toro
WCTIOJIB3YIOTCSl YCTPOMCTBA U «Pa3pekeHUs] aTMOC(EPHOro ra3a» M BO3AYLIHBIE HACOCHI, KOTOPHIC
HUKOI'/Ia HE MOTYT IOJpaxaTh IpoLeccaM, KOTOPbIE Myzpasl IPUPOJia UCIIOJIb3YyeT sl ONPENEICHHOIO
CTYIIEHHsI OSTHX KOHIIEHTPAaTOB CaMOr0 BBICOKOTO COpPTa OOJAaropo’KeHHOTO BEMIECTBA. JTO
«oprannyeckuit» BakyyMmM. Co3qaHHBIH MEXaHM3MOM JIBJKEHUS K LIEHTPY, OH KOHILIEHTPUPYET
O;aropoJiHple BeEIIECTBA 4epe3 00s3aTesbHbIE BIUSHUS JBIKEHUs 0oJyiee BBICOKOTO cCOpTa U
CKMMarIUX cTUMYNoB. To ecTh mepeMelnieHHas yCKOpeHHash Mmacca NpHOIMKaeTcs K MacCUBHOMY
cocrosiHuio aHomanuu (+4"C — +39,2 T), koTopoe BO3MOKHO TOJBKO Y€pPe3 MAacCOBOE YCKOpPEHHUE Ha
poJ10JibHOM ocu. COnpoOTHBIIEHUE JBUKEHHIO, YIIOMSHYTOE paHee, HE MOXKET pa3BUBAThCs B TEUEHHUE
3TOro mpolecca MO MPOCTOM NpPUYMHE: B «IIEPBOHAYAIBHON» CHUCTEME MAacCOBOIO JBIKEHUS H
YCKOpeHHusi paszoOuiaronye, ociaalisioniie CTPYKTYpPY, MOJOXKUTENIbHbIE TEMIEpPATypHbIE BIIMSHUS
OTCYTCTBYIOT, HHA4Y€ OHH BbI3BAJIN ObI OMACHOE YBEIMYEHHUE JABJICHUS.

HagootmeTuth, uTO a0COJIOTHO HECYIIECTBEHHO, HA4aTo JIM MOJIEKYISIPHOE B3auUMOJEHCTBHE
MEXy MakpodieMeHTaMu (U -3W4ecKOi Wi MeTahU3NIeCKO KOMOMHAIIMK BO30YKICHUSI TBU>KCHHS.
Tem e caMbIM crmocoOOM, KOTOpPBIM CBEpPLIAIOTCS COLMAJbHBIE PEBOJIIOLMM  Onarojaps
MICUXOJIOTHYECKUM CTHMYJIaM, TIOSBISIETCS TakXkKe 30JI0Tas JHMXOpPaJKa, BO3MOXKHO 3a)KHBIICHHE
HeusNeunMoi 6oJie3Hu Giaroiapsi CHIIbHBIM BHYTPEHHUM CTUMYJIaM WM, HA000POT, BHE3AIIHAsl CMEPTh
yepe3 TaK Ha3bIBa€Mbll yAap, OPUYMHOM KOTOpOro OyaeT pe3Kkoe M3MEHEHHWE BHYTPEHHUX
B3aUMO/ICHCTBUI MEXy OCHOBHBIMU CYOCTaHIIUSMHU.

Bcepaszpymaroriee kagaBepuHOBOE U3Iyd€HUE, YIIOMSIHYTOE B Hayase, MPOU3BEACHO KOCBEHHBIMU
BO3JICHCTBUSIMU U TIOSTOMY YP-TIPOM3BOJIUTCS KaXKIbIM JaBJIEHUEM U TEIUIOMH-TEHCU(PULIHPYIOIIUM
MexanusMowMm. [lo stoit mpuunne ruaporypobuna Kammana, youBaromias KpoBb 3eMJHM, — OJIHA M3 TeX
MalliH, KOTOPbI€ JOJDKHBI OBITh YCTPaHEHBI B MEPBYIO OUepeb TaK ObICTPO, KaK 3TO BO3MOXKHO. Toraa
Bce eme OyneT BO3MOXKHO OCTAaHOBUTh SKOHOMHYECKUW M KYJIbTYPHBIH Clag U OPEeIOTBPATHTH
PUCKOBaHHBIE MOJUTUUYECKHE MTOCIEICTBUS B [IUBIIIN30BAHHOM MHpE

BcacbiBawmas TypouHa

BcaceiBaromass TypOuHa, i TypOuHa-«popenb» (cMm. puc. 30—33), — caMoe MoAXosIee
YCTPOMCTBO, KOTOPOE MOXKET OBITh HCIIOJIb30BAHO B KAa4YeCTBE aJlbTEPHATUBBI 3TOW THIPOTYpOUHE,
MOCKOJIBKY OHA MOMET Yp-TIPOM3BOJUTH caMble OnaropojHbie, (HOPMUPYIOIIUE M JICBUTATHBHBIC
SHEpPruM, KOTOpble (YHKUMOHUPYIOT HA aTOMHOM YPOBHE, M3 MPOCTOW BOJBL. DTO 0OOJIaropakvuBaet
AMHUOTHUYECKYIO KUAKOCTh 3€eMJIM, KOTOPYIO pa3jaraloT BCE CETOJHAIIHHE TEXHUYECKHE,
THJIPABIINYECKUE U XCMOJIMHAMUYECKUE MAIIMHBI (MEXaHU3MBbI), TPAHCIOPT U CEJIbCKOXO3SICTBEHHBIC
opyaus, a B ocoOeHHOCTH — TypOuHbI Karana u [TentoHa.

[Tox TepmuHOM «TypOMHA BCcachbIBaHUS» JOJKHA PACCMATPUBATHCS Ta K€ TUAPOTYpOMHA, TOJIBKO
JeicTByronas Hao0OpOoT. DTO ammapar, B KOTOPOM BOJa MOKET ObITh MEXaHHYECKH U (PU3NYECKH
OJIHOBPEMEHHO TIOJIOKUTENbHBIM 00pa3oM CKOHIIEHTpUpoBaHa. Ilepememniasch ompeaeneHHbIM
crocoboM, aHOMalbHOE (HEMOCIeNOBAaTEeIbHOE) COCTOSIHHE, CTOJIb CYHIECTBEHHOE IS KH3HHU, 0e3
M30BITOYHON TEMIIEPATyphl MOKET OBITh TIOCTUTHYTO HE3aBHCHUMO OT JIFOOBIX BIUSHUMN MOJOKUTEIHHBIX
TeMIIeparyp.

OxnaxxJieHue TUIaBHO TEKYIIEH BOJBI MPOMCXOIUT MOTOMY, YTO JBHKEHHUE CPEIbl MOXKET OBITh
YCKOpPEHO, TaK Kak HET MPSMOTO BO3CHCTBHS [aBJICHHS CTEHOK. B 3TOM ciydyae HE pa3BHBaeTCs
COMPOTHBIIEHUE JBMKCHHUIO, KOTOPOE OOBIYHO YBEIIMYMBACTCS HA KBAJApaT yBEIUYECHUS CKOPOCTH, UTO
CO3/aeT peakTUBHBIN AP (HEKT EHTPOOESIKHOTO TABICHHSI.

3/1ech UMEIOT 3HaYeHHe 0C000 CKOHCTPYHPOBAHHBIC JIOMACTH, KOTOPHIE 3aKPYYHUBAIOT CTEKAIOIINE
BOJIHBIE MAacChl BOKPYT UX COOCTBEHHOTO IIeHTpa BpaiieHus. [Ipu 3TUX YCIOBUSAX HU TOJIOKUTEIHHBIE,
HU OTPUIATENIbHBIE TEMIIEPaTyphl HE MOTYT MOBLICUTHCS. [109TOMY BO/Ia, yCKOPEHHAsI TAKUM CIIOCOOO0M,



npubimxaercss Kk touke anomanuu +4°C (+39,2 °F). Takum o0pa3oMm, OHa CTAaHOBHUTCS 3OPOBOM H
CIOCOOHOH K BOCITPOM3BOJICTBY M JAJIbHEHIIEMY Pa3BUTHIO.

Ota ¢opma BOJAHOTO IBMKECHUS U3HAYAIHHO TPOU3BOIUTCS KPOBBIO 3eMITH, )KUAKOCTHIO, KOTOPYIO
pa3pymaT TUAPOTYpOUHBI. DTO OOBSICHSET, MOYEMYy TaM, TJie¢ OHM PabOTarOT, BOJA CTAHOBHTCS BCE
O6onee u Oonee nepunutHOH. OHHM HE TOJBKO BBI3BIBAIOT IOJOOHOE PEHTTCHOBCKUM JIydam
paZvallMOHHOE M3JIy4Y€HUE, KOTOPO€ YHHUUYTOXKAET CTPYKTYpYy M KauecTBO KIJIETOYHOM TKaHW, HO H
OTHUMAIOT Yy TEKYIIEeW BOJbI JHOOYI0 CIIOCOOHOCTb K BOCIPOM3BOJCTBY M JallbHEHIIEMY Pa3BUTHIO-
CaMOBOCIIPOM3BOJICTBY U 0O0JarOpa)kMBaHUIO M3-3a  Pa3jOKEHHs BUTAJIBHBIX KOHLEHTPAaTOB
MUKpomarepuil. B 3Tom — npuunHa yXyaeHus: COCTOSIHUS BOJIbL.

B cucremax ABM)KEHMs, KpaTKO OIMCAaHHBIX BBIINIE, KOI/la Yepe3 KOCBEHHBbIM Mapuipyt
paciiupeHusl CTPYKTyphl paOodero Tena OIUIOAOTBOPSETCS CEeMs pacnaia, MPOUCXOAUT OO0IydyeHue
KaJaBepuHOB. M3nyueHue SBiaseTcs pe3yabTaToM BO3JEHCTBHS YCHIIMBAIOIIMX JaBlieHHE (YOPM BOJIHOTO
JBUKEHUS Ha aJUIOTPOTHBIE IJI0I0POJHbIE KOHIIEHTPATBHI.

CosepiieHHo  oOpatHbli  d(QQexT Tmosydaercs, Korja BOJAa YCKOPSETCS B HWHTEHCHBHO
BcachIBarollel TypOMHE W3 CHEIHUaJbHBIX CIJIaBOB, KOTOpas MEXaHWYECKH M (U3NYECKU YIUIOTHSIET
BOJy. JIpyrumMu cioBaMH, BO3HUKAET CIyHIAOIINM, KOHIEHTPUPYIOINN, COKPAILAOIINI CTPYKTYPY H
YIY4IIAIOUINl MaTepui0 CUHTE3UPYIOIIMI IMOTOK, HCXOJUT BO BCEX HAINpaBJICHMSX, a TaKkKe yp-
OTLJIOIOTBOPSIET BEILIECTBO, KOTOPOE pa3pylIaeT ruipoTypOnHa.

PesynpraTroM 3TOr0  yp-omuioAOTBOpEHHUs SBiISEeTCd  (U3MYECKOE MEpPBOPOXKICHHE. ITO
dhopmupoBaHue reocHepuvIecKrd OTPHUIIATEIILHOW Cymnep3apsDKeHHONM aMHUOTHYECKOUW JKUJIKOCTH 3eMIIH,
nmpamarepu Bcex Quamdeckux (Gopm Ku3HU Ha 3emiie, cojepxaiieil B cebe Cuily, NAOIIyl0 Hadajo
BCEMY, U SIBJISIFOIIEHCS, B CBOIO OUEPE/b, PE3YIBTATOM CIIOMXKHBIX IIPOIECCOB JIBIKEHUS 1 BO3OYKIECHUS -
B mpotuBomonoxkHOM citydyae oOpa3yroTcsl caMble OINAacHble TUHAreHHbIEe KOHIEHTPAThl MPU MOMOIIU
n300peTaTesbHO pa3pad0TaHHON HEHTPUPYTH — LUKIOTPOHA, — KaK MPEANoIaraeTcs, IUIsl MoIb3bl.

OTpunaTenbHO 3apsOKEHHBIR  YP-TIPOJYKT, TPOW3BEICHHBIM BO BCachIBaloOUled TypOWHE B
COOTBETCTBUHU C 3aKOHAMU MPHUPOJIBI, pa3pyIIAETCss KOPIYCKYJISIPHOW TPaHCIIOPTHOU cpenoit. Ecimu Obr
3TOTO HE MPOUCXOAMUIIO, TO HAYAINUCH OBl IPOLECCHI, KOTOPbIE HEMOABIACTHBI YEJI0OBEUECKOMY KOHTPOJIIO
(kak kaTakiau3M ATIAaHTHIBI, B KOTOPOU MperojaraéMoe HaBOJAHEHHE ObLIO BBI3BAHO YCKOPEHUEM Yp-
BO/JIbI HA OOJIBLINX BBICOTAX — 3TOT MPOLIECC HE MOXKET OBITh CMOJICTTMPOBAH SKCIIEPUMEHTAIIBHO).

[To »Toit mpuunHe neiicTBUE TYpOUHBI BCAChIBAHUS TAK)Ke HY>KHO TOPMO3UTH TSXKEJIBIMU TPy3aMH.
WNnaye BMeCTO M3BECTHOIO HaM CONpPOTHUBIECHUS OyayT pa3BUBaThCS CHIIBI JICBUTALIUM 4epes
YBEJIMYUBAIOLIUICS OMOMAarHUTHBIN, TOPOXKIEHHBIN BpallleHHeM OTOK.

B o0oux ciyyasix Mbl 00€CIIOKOEHBI MOSIBICHUEM JIOTIOJTHU-TENbH bIX YP-CHUJI POTUBOIOJIOKHOTO
JNEUCTBUS, KOTOPbIE MOTYT TNPUBECTH K KPU3UCY. DTO OOBICHSET, MOouYeMy Jake IPEBHHE T'PEKH
oTBepraau TexHomoruio. I[Ipowcxomsinee OT apeBHEerpedeckoro «technao», OyKBaJbHO 3TO CIIOBO
O3HavaeT «camooOMaH». ['peku mpeanowin ecTeCTBEHHBIM Tpyld paboB, uYTOOBI OXPaHUTH CBOUX
MIOTOMKOB OT HOCIEAYIOIHUX ONAaCHOCTEM.

dakTH4ecKH cUcTeMa MepeaBukeHus Goperar B OypHOM TEUEHUHU MOJDKHA OBITh MPHUHSITA Kak
MOJENb JJIs CTPOUTEIN bCTBA M U3TOTOBIICHUS BCACHIBAIOIIEH TypOUHBI.

Ota pbi0a, M3BECTHAs CBOEH CHOCOOHOCTBIO OCTaBaTbCsi HEMOJIBIKHOW B CTPEMHUTEIbHBIX
MIOTOKAaX, M30eraer Te4eHHUs, KaK MOJHMS, KOTJa YrpoXaeT OMAaCHOCTb, U B CE30H METaHUs HKpPHI
BCIIBIBAET BBEPX IO MAJAIONIMM BOJHBIM MaccaM, KOTOPBIE BpAIAlOTCA IO LHMKJIOUAAIBHBIM,
CIMPAJIbHO 3aKpy4eHHBIM u3rubam. OOnagaronias He0OX0AMMOM MOMOIIBIO JUIsSl YCHIIEHUS TOTEHIMAa
(HampspKEHUs) HalpaBJICHHBIX «IIEPBOPOAHBIX» JUHArCHOB, (POPETh MOXKET HE TOJIBKO MPEOJI0JIETh CUILY
TSKECTU COOCTBEHHOI'O TeJla, HO TaKXKe U TSDKECTh BOJHBIX Mace, TEKYIIUX el HaBCTpeuy.

B 3aximouenne HeoOXomumo Oojiee JeTalbHO PACCMOTPETh BOMPOC: OTKyIa K€ BCE-TaKu
BO3HUKAIOT TUTAHTCKHE JIEBUTAIM-OHHbIE CHIIbI? Eciu B3sTh OYeHb MIMPOKOMACIITaOHBIA NMpUMEp U3
IIPUPOJIBI, TO, HAIIPUMEDP, CYIIECTBYIOT CHUJIbI, KOTOPBIE MOIEPKUBAIOT IIJIAHETY B XPYIIKOM COCTOSIHUU
paBHOBECHUS, U JIEWCTBUE MX HAINpPaBJIEHO MO TAaKUM JK€ CHMPAIBHO 3aKpy4MBAIOIIMMCS U3rubam, Mo
KOTOPBIM JIBIXKETCS JIt00ast Majjaroniasi TOHKasi CTpyika BOJIbI

ChIpbeM 7151 3TUX NPOAYKTOB aTOMHOMW 3BOJIIOLIMHU SIBIISIFOTCSI 3€MHBIE OCTAaHKU KMBOW MaTEpHH.
[Ipesxxne Bcero, 3TO KOHLEHTPAThl JKUPOB, KOTOpBIE, HE CUUTASCh C BIMSHUAMM IIOBBIIIEHHBIX



MOJIOKUTENBHBIX TEMIIEPATyp, 3aTBEpAeBalOT mociie cMmeptd. OHM TmoaBepraioTcs (epMEeHTaTUBHBIM
rporeccam, I0X0KHUM Ha Te, KOTOpbIE IIPOUCXOAAT B 3aI1acax KMPOBOM TKaHU, B COKAaX PaCTECHUU, U U3
HUX, B 3aBHCHUMOCTH OT THUIIA JABIKEHHUS M BO30YXIEHHS (HaMarHWMYMBAIOLIEH CHJIbI), MOJIY4aroTCs
pa3nuyHbIE  KHCIOTHI, KOTOphIE CHOCOOCTBYIOT JajbHEHIIEeMy OOpa3oBaHHI0O HEOOXOJIUMBIX
SHEPreTUYECKUX KOHILIEHTPATOB. JTO MPOUCXOAMUT TaM, I/I€ YHUUTOXAIOUIMM OTrOHb 3a0UpaeT 3TH
KOHIICHTPAThl M3 WX AJUIOTPOIHBIX (MOJUMOPQHBIX) MHUKPOIIEMEHTOB, TO €CTh W3 KOHIIEHTPATOB
3(HUPHBIX Macell, KOTOPbIE B TAKUX (PePMEHTATUBHBIX MPOLIECCAX UTPAIOT POJIb APOFOKEH (3aKBACKH).

N3 sToro cnepyer, 4To BCE COBPEMEHHBIE TEXHUYECKHUE, TMAPABINYECKHE U XEMOJAMHAMUYECKUE
MalluHbl, TPAHCHOPTHBIE CPEJCTBA, CEJIbCKOXO3SIMCTBEHHbIE HWHCTPYMEHTHl (IUIYyTH, OOpOHBI,
JUCTUIJUISITOPBI, KYyJIbTUBATOPBI), JIAMHAMO-MAILUUHBI, TYpOUHBI, IpPOMNEIJIEPbI, HACOCHl MaryOHbBl U
TJIETBOPHBI, MOCKOJBbKY, KPOME TOTO, YTO OHU HMMEIOT (POpMY, YCHIIMBAIOLIYIO JaBJIEHUE, OHU €Ll
CO3JaHbl M3 MAaTepuajoB, KOTOpPbIE HapylIAlOT €CTECTBEHHBbIE MNpHUPOAHbIE mporecchl. OHH
MIPOBOLIMPYIOT NaryOHble KoJieOaHUs B MOJIEKYJISIPHBIX CTPYKTYpaXx.

K cnucky ommboK, coBEplIEHHBIX COBPEMEHHOW, OTUYKJAEHHON OT MPHUPOJbI HAyKO#, KOTopas
03HaMEHOBaJla HayaJl0 «MHBIX* MPOLECCOB, BUHOBATHIX B paclaje U CMEPTU BCErO CYIIECTBYIOLIETO,
cienyeT 100aBUTh:

* MpeanojaraéMo MNpUObIILHOE CBETOCTUMYJIMPOBAHHOE BBIpAIIMBAaHHE JIECHBIX MOHOKYJIBTYP,
KOTOpBIE €CTh HE YTO MHOE, KaK 3apOXKJa0Ieecs] pacpoCTpaHEHHE paka, OH YK€ BbI3bIBAETCSI H30BITKOM
CBETAa U TEILIA;

* KaCKaJIHO€ YCUJICHUE JJaBJICHUS B COBPEMEHHBIX INIOTUHAX;

* TIOTEpPs CHJIBI TSATU U MPOITYCKHOM CMIOCOOHOCTH U CBSI3aHHAsl C HUMH MTpo0JieMa HeEpacTBOPUMBIX
OCaJIKOB;

* 3aCOpEHHE WJIOM U IMEepeMELICHUE TsDKENbIX BOIHBIX Macc, KOTOpbIe pa3MbIBalOT Oepera. Otu
IIPOLIECCHl IPOUCXOIAT M3-3a TOrO, 4TO (POPMHUPOBAHUE M HapalllMBaHUE TEKYIIMX BBEPX IO TEUEHHIO
OMOMAarHUTHBIX MPOAYKTOB OOJaropo’KEHHOTO BEIECTBA, KOTOPHIE Yp-OIUIOAOTBOPSIIOT BOAY,
IIPEKPAILAIOTCs Yyepe3 ycTpaHeHHe (POPMbI IBUKEHHUSL.

Takum o0Opa3oM, mpepbIBarOTCAd TaKXKe BCe IPOLECCh pocTa u3-3a (opMBl M MaTepuana,
IIPOTUBOECTECTBEHHO CO3JAHHBIX U CIUIABJIEHHBIX IUIYTOB M T.X., YTO BBUIBETCA B a0COJIIOTHOE
U3MECHEHHE peakUuid B YyBCTBUTEIBHOM K [aBJICHMIO, OTPHULATEIBHO 3apsDKCHHOM M IOITOMY
OXJIaXIEHHOM IUIO/IOPOIHOM IIUTATEIBHOM CyOcTpare.

Oco0eHHO cepbe3Hble OMIMOKM OBbIIM CAETaHbl 4epe3 paclpoCTpPaHEHHE JIOMEHHOIO IuakKa (Tak
Ha3bIBAEMOE MCKYCCTBEHHOE yJIOOpEHHE), Ub€ YCHJICHHOE CrOpaHHE OISTh € OTHUMAeT Yy IOYBBI
KOHLIEHTPATbl YHEPrUH, 3aMOPOKCHHYIO JKUPHYIO CIIAa0CTh, KOTOPYIO Pa3psyKEHHBIM M PaclblICHHBIN
LIJIAK BTATMBAET B ce0sl U3 OKpY’Karollel oTpulaTeabHO 3apsbkeHHON QyHTOBOM BOJbl. VIcKycCcTBEHHBIE
yIoOpeHus: pa3pylaloT KpoBb 3eMJIM, KOTOpas JOJDKHA MOCTABIATh CBOM KOHIIEHTPAThl PACTEHUSIM.
Tawke ycTpaHsIOTCS JIEBUTALMOHHBIE (DAKTOpBI, KOTOpBIE IO3BOJIAIOT TSDKEJIOW TPYHTOBOI Bojze
3aMeUISITh TEYEHUE Ha KPYThIX HAKJIOHAX. YK€ SCHO, HACKOJIBKO OINACHO BJIMSIHUS OTHS U 3KCIIAHCHBHO
U 3KCIIJIO3MOHHO (PYHKIIMOHUPYIOILUX TEMIEepaTyp.

bnarogaps UM poMCXOZST MPOLECCHl BBIIAPUBAHUSA, KOTOPBIE IIOCTEIIEHHO BENYT K UCCYLIEHUIO
MIOYBBI, YTO SBJISETCS NMPENNOCBUIKON IS5l pa3BUTUS Mapa3UTHUUYECKUX OakTepuil, MOsIBIEHHE KOTOPBIX
JIOJKHO OBITh BOCIIPHHATO Kak MPEAYNPEexXJIeHHE O TOM, YTO ObUIM ClieNlaHbl cepbhe3Hble omnoOku. Ecnu
3TH OIIMOKHU MCIIPABUTH, TO APa3UTHl UCUE3AI0T aBTOMATUYECKH, TOTOMY YTO HAXOIATCS B MPOXJIaJHON
CBEXEH MOYBE.

Becpma 3a0aBHbBI, HampuMmep, MONBITKU JICUUTh 3arpsi3HEHHYIO BOJAY XJIOPOM HWJIM YCTPaHATh
SOBUTBIMHM Ta3aMH BcC€ BpeIHbIE (OPMBI KHU3HH, KOTOpbIE MOTYT HCYE3HYTh CaMM MO cebe MpH
nepeMeHe JBIKYIINX CTUMYIMPYIOIUX MPOIeccoB. B MpOTHBOMONIOKHOM cilydae 3710 OyAET TOJIbKO
YKPEIUIATh CBOM TO3ULUH, MOCKOJBICY BBIIMICYIOMSHYTBIE SAbI MOPAXaloT TO, YTO O TOrO OBLIO
310POBBIM

JIBe OCHOBHBIE IPUYUHBI IPOTPECCUBHOIO DJKOHOMHYECKOIO CIaJa M €ro IMOJIUTHYECKUX
IIOCJIEACTBUN TENEPh SCHBI, OCTACTCA HAIJAAHO IIPOJEMOHCTPUPOBATH IPOUCXO0XKIACHUE U IPUYMHBI
9TOTO KOMIIETEHTHBIM BJIACTSIM.

Bornee onpeneneHHO MOXKHO CKa3aTh, YTO TAKOW HEOIArOMPHUATHBIN MOPSIIOK BHOCUT U3MEHEHUE B



mporecchl  OOMEHa  BEHIECTB Ha  MOJIGKYJISIPHOM  ypoBHE. V3MeHEeHHe  BBIICYTOMSIHYTOTO
(epMEeHTaTUBHOTO TpoIlecca MPOUCXOJUT YK€ Ha €ro HadalbHOW CTaguH. AJUIOTPONHBIE (OPMBI
KHCJIOPOJa BBICBOOOKIAIOTCS Yepe3 AaBICHUE M YCHJIMBAIOIIME BHICOKYIO TEMIIEpaTypy AUHAMHYECKHUE
3 QEeKTH WIN YBETUYHUBAONINE 00BEM TETIOBBIC BIMSIHHUSA, IOTOMY YTO IUIOJOPOJHBIE KOHLIEHTPATHI C
MIPOTHBOIIOJIOKHON TOJIIPHOCTBIO CTAHOBATCA O€3JeHCTBYIOIIMMH W OCTAIOTCS B  TACCHBHOM
COCTOSIHUH. DTO KOHYAETCSI BHYTPUCTPYKTYPHBIM PACIIEIUNIEHUEM MHKPO3JIEMEHTOB, KOTOPBIE, M0I00HO
JPO’KKaM, HAUMHAIOT MPOIECC MPeoOpa3oBaHUs HCXOAHON MaTepuu — MPOIecc OPOKEHHS, OTTMCAHHBIH
BEIIIIC.

Takum 00pa3oM, MBI MOCTUTIN TO, YTO IBMIKEHHE BBI3BIBAET K BHYTPEHHEMY MOJICKYISPHOMY
BO30YKJICHHIO M, HAO0OpPOT, YTO CHJIbHOE€ BO30YXJEHHE CTAHOBUTCS MPUYMHON pPaJUKaIBHOTO
M3MEHEHHUSI B MOJIEKYJIIPHBIX KOJleOaHUsAX (BHYTpeHHss (hopMa JBHKEHMUS).

3TO0 00BSACHSET, TOUYEMY, HAIPUMED, IO HACTOSIIETO BPEMEHH HEU3JICUUMO OOJBHON MOKET OBITh
BHE3AITHO M3JICYEH W [0 HACTOSIIEr0 BPEMEHH 3I0POBBIM MOXKET CTaTh HEU3JICUYUMO OOJBHBIM
(Hampumep, TMepeHecTu ynaap). ITO Takxke OOBSICHAET HEOOBSICHUMOE JACUCTBHE BOJBI, M3BECTHOM
JIPEeBHUM [MBWIM3ALMAM Kak JjiedeOHasi, Wiu, OoJjiee MPaBHIBHO, «BCE3KUBISIO-IIAs» BOJAA, KOTOpas
«CKOHIICHTpHpOBaHay. Takas BoJa HeceT B ce0e MPOIYKTHl BHICOKOKAUYECTBEHHOTO CHHTE3a U MO3TOMY
crocoOHa TOBTOPHO MPOTPAMMHPOBATh MOJIEKYJSIPHBIM TpoIiecc OpOXEeHHs W TakuM 00pa3oM
M3JIeYNBaTh 00JIE3HB, BRI3BAHHYIO TIPOTHBOTIOJIOKHBIMH ITEPBUYHBIMU META00IMIECKIMHU TPOTIECCAMH.

B coBpeMeHHOM J1eCOBOCTBE, CETLCKOM XO3SHCTBE, YITPABICHUH BOJHBIMHU H PECYPCAMH SHEPTHH
B3aMMOJICHCTBHS 00Jiee HHU3KOTO COPTa MEXKIy OCHOBHBIMH BEIECTBAMH JEHCTBYIOT IO- BCIOAY 0e3
UCKITFOueHus. HapymeHuss MOJEKyISpHBIX TPOIECCOB BBI3BAHBI OKCIMAHCHBHO JICHCTBYIOIIMMU
TeMrepaTypaMi. OTH XaOTHYECKHE BIKEHUS HEMEUICHHO YCHIIMBAIOTCS, TEPEXOISIT B IICTTHBIC
peakiuu, TakuM 00pa3oM ocnadiisfs B3aUMOJEHCTBHE MEXKIY OCHOBHBIMU CYOCTAaHLHSMH B LEIOM
opranu3me. TakuM 00pa3oM, B COOTBETCTBUU C BHYTPEHHUMU 3aKOHAMH MPHUPOIbI pa3pyIIeHHE CTaHET
TeM Ooniee cepbe3HbIM. COBpeMeHHasi HayKa JIOCTUTaeT (PMKTUBHBIX YCIIEXOB.

Te, KTO MOHUMAET, YTO 37IeCh HAIIMCAHO, AOJDKHBI OYIyT COTJAaCUThCS C TEM, YTO MBI HEU30€kKHO
cTaHeM Oe3Ha/leKHbIMM M HECUACTHBIMU >KEPTBAMHM TEXHHYECKOTO BEKa MAIllMH, €CIM HE YCTpaHUM
OLIMOKHU, B pe3yJbTaTe KOTOPHIX B KOHEYHOM CHYETE Yp-NPOJyLUpYyeTcs s KaaaBepuH B ¢opme
U3ITy4EeHUS.

2 HoBsie opMbI TEMIIEPATYPHI

«Buympennee cocmosnue, 6HymMpeHHUNl KIUMAM HAOENAIOM KAHCO020 UHOUBUOA CEOUMU
cneyuguueckumu ceoticmeamu. Y xaxcooii sHcusHeHHoU Gpopmbl cobcmeeHnoe cocCmosiHue, Ha3vleaemoe
«300pP0BbLIMY, U IMO CO30dem O1a20NPUSMHbLE YCI0B8USL OISl PA3SMHONCEHUSL BUOOBY.

Buxkrop Illay6eprep, sxypuan «lmplosiony», Ne 71, ¢, 12

KpaTkoe onucanue Mmoero OTKpbITHS

Jleonmrraiin, 1945 r., apxussl Lllaybeprepa.

[TosiBuBIICECS B pe3yabTaTe [UIMTEIbHBIX M BIYMYHMBBIX HAONIOAEHUN 3a MTPUPOTHBIMU
SBJICHUSIMHU, MOE€ OTKPBITUE COCTOMT B TOM, UYTO BCS JKH3Hb U PAa3BUTHE CIPOBOLIUPOBAHBI U
chopMUpOBaHbI Yepe3 BUOPALIMIO U OTPEeICHHBIA BU ABMKCHUS. DTy MPUPOIHYIO GOPMY ABUKECHUS
s HAaKOHEIN-TO OOHAapyXWJ IOCJe NECATHICTUN MOUCKAa U OECUUCICHHBIX IKCIEPUMEHTOB. JTO —
KpeaTuBHas (popmMa KPUBOJIUHEHHOTO BUKEHUS, HAMIEHHOTO B MPUPOJAE, KOTOPOE 51 PEIINI OMHUCHIBATH
KaK «IHUKJIOUAANBHOE CIHPaIbHOE IBUKEHHE», — BO3MOXKHO, OoJiee MOHITHBIM Oy[eT Takoe Ha3BaHUE,
KaK «KpHUBas KU3HN», «KPUBAs MPUPOJIbI», UIU MYCTh 3TO Jaxke OyaeT «OnOKpHBas.

Kpowme Toro, s MOCBATHII MHOTO BPEMEHH M YCHIIUN TOMY, YTOOBI TOYHO CKOTIMPOBATH MPUPOTHBIE
(OpMBI TBMKEHHSI U OYEPTAHHs JIBIKYIIUXCS 0OBEKTOB M BOIUIOTHTH UX B M300peTeHUsix. C 3TuM 4
CIPABHIICS, ¥ 3TH JIOCTHKEHUS SBISIOTCS OCHOBOI MO OMOTEXHOJIOTHH.

Uepes mpupoIHOE JBMKCHHUE JKUIKUAX WM Ta3000pa3HBIX BEHIECTB (HampuMep, BOJa U BO3IYX)
BO3HUKAIOT CIEAYIOLIME SIB- JICHUs (Takue K€, KaKk ¥ B MOMX amnmnaparax, KOTOpbIe JIETKO U HEAOPOTro
BBECTHU B MacCOBOE IIPOU3BOJICTBO):

a) JIBe pa3nMuHBIX (OPMBI TeMIepaTryphl, KoTopbie s 0003Hauy T, u T, Takke MOSBISIOTCS
00yCIIOBJICHHBIE 3TUMHU TEMIIEpaTypaMHu:



0) ZBa pa3IMYHBIX THIIA TEUEHHs], KOTOPbIE MbI OyJeM Ha3bIBaTh F, u Fr

bnaromaps »TMM 10 CHX TOp HEHCCIENOBaHHBIM (opMaM TeMIepaTypbl W JABHIKEHHS
HCHBITHIBAEMOE BEILIECTBO (BOJA WM BO3AyX) HA4YMHAET pas3jiaraTbCsi Ha COCTaBHbIE YacCTH,
TpaHC(OPMHUPOBATBCA U TepecTpamBaThcs. [Ipy  COOTBETCTBYIOIIEH  pErylsluu  Ipolecca
BBICBOOOXK/IAIOTCSI SHEPTHH DJIEMEHTAPHBIX YacTUI. TarxkKe MPUBOMATCS B JCWCTBUE MPHUCACHIBAIOIINE
CWJIbI U CHWJIbl JIaBJIEHUS, KOTOPblE B MOMX amnmapaTax paclpOCTpPaHSIOTCSA BJOJIb [0 MPOCTOM OCHU U
CO3/AI0T BCELIEJIO0 HOBBIE BUJIbI BMXKEHUS U JBMOKYILUX CHJL.

CoBpemeHHOH (PM3KKE U XMMHHU [TI0Ka HEU3BECTHO CJIENYIOIIEE:

1) d¢opma nBMKEHHSA, KOTOPOH TMONB3yeTcss cama mpupoda (TO €CTh IMKIOHJAIBHOE
KPUBOJIMHEHHOE KOCMUYECKOE JIBUKEHHUE, KOTOPOE SBJIIETCS KPEATUBHBIM U (JOPMOOOPA3YIOIINM);

2) tremneparypHas ¢popma T,;

3) ¢dopmel Teuenust F, u F2H mpoucxopsimue Onarogaps UM NpeoOpa3oBaHMs AJIEMEHTaPHBIX
YacTHULI.

B npupoze 3nauenue remnepatypaoit opmsl Tp koTOpas cBsizana ¢ popmoii notoka F,, cocTout B
TOM, 4TOOBI MPE0OPa30BHIBATH CKOH/AEHCHPOBAHHBIE NMUTATEIbHBIE BHYTPEHHUE AJIEMEHTHl OPraHU3MOB
B 3TEPOOKUBIISAIOUINE (SHEPTUU 4-TO U 5-TO U3MEPEHMI) U KHHETHYECKHE SHEPTUU. DTH TeMIIepaTypHbIe
¢opmer (T,) BBI3BIBAIOT KOHIIEHTPAIMIO TEIUIAa W TPOBOLMPYIOT YCHUIMBAIOIIMECS OXJIAKIAIOIINE
3¢ deKThl, BBI3bIBAIOIIME pACHIMPEHHE BHYTPEHHEM CTPYKTYphl BEIIECTBA. | 3allycKaeT IpPOLECCHI
pPeoyKIIMU ®  CIMOCOOCTBYET HEWTpanmu3amuu  O0OJE3HETBOPHBIX  BO37ACHCTBUN.  Pesymbratom
npeoOnaganus T1 siBisieTcst 06- pa3oBaHUE UCXOJAHBIX MaTepUil U KaYECTBEHHOE YIyUIlIeHHE MPOAYKTOB
pocTa u pa3BUTHSL.

Temnepatypnast ¢opma T2, koTopas cBsizaHa ¢ ¢opmoii moroka Fz, B 00muUX yepTax HU3BECTHA
COBPEMEHHOM (PU3UKO-XUMHUUECKON TexHoJoruu. Ee 1enp B npupoae COCTOUT B TOM, YTOOBI YCKOPUTH
paspylIeHHe TOro, YTo €lIe HE PACHaIOCh OKOHYATENIbHO, MM TOTO, YTO SIBJISETCS HEMOAXOIAIINM IS
CJIEIYIONIEro 3Tara pa3BUTHs yepe3 popmy nmoroka Fo.

T2 BbI3BIBaET MOBBIIEHHE U PACIIMPEHHE TEIUIOBBIX (POPM M MCUE3HOBEHUE WIIM KOHLIEHTPALUIO
dbopm xomnonma. T2 coneiicTByeT pasmMHOKeHHMIO Oaktepuil. Pe3ynpraTom mpeoOnamanusi 72 sSBISETCA
COKpAIlleHHEe MCXOJHbIX MaTepuil W MpOLBETAaHME Iapa3uTOB, KOTOPOE TOXKE B CBOIO OYepelb
CIOCOOCTBYET YHHUUTOKEHUIO U IIepepabOoTKe BCEro, YTO HE MOJXOJUT JUIs pa3BUTHUS HA 0oJiee BBICOKUH
YPOBEHb.

OTH sABIICHHUS, BCE €llle HEM3BECTHbIE OOBIYHOM HayKe, 51 y)K€ MCIIOJIb30Bal JJsl TPAHCIOPTUPOBKU
TSKEJION JPEeBECHHBI 110 TOPHBIM pyubsiM B CteliepauHre U B Apyrux ropoaax Espomnst,

CeronHst y MEHsl €CTb BO3MOYKHOCTb IPEICTAaBUTh MPABUTEIBLCTBEHHBIM OPraHU3allUsM BIIOJHE
OCYILIECTBUMBIM IUIaH Ul IIMPOKOMACIITAOHOTO MpoeKTa NoJo0HOoro pojga B Bepxueil ABctpuu, u
TakuM 00pa3oM uepe3 ero peajin3alyio s HaJelCh CIIOCOOCTBOBATh BOCCTAaHOBJIEHUIO aBCTPUHUCKOM
SKOHOMHKH Tocie BTopoit MupoBOii BOMHBI M B TO K€ BpeMsl IpPEICTaBUTh HOBOE J0Ka3aTEJIbCTBO
CIpPaBEAIMBOCTH MOMX OTKPBITHI.

BuorexHoJiorusi: aKTUBHbIE H PEAKTHBHbIE TeMIIEPATYPbI

Jleonmtaiiy, 1946 r., apxussl [laybeprepa

JlecATuieTHsT UCCle0OBaHUM, OECKOHEYHbIE MCIBITAaHUS U HKCIEPUMEHTHl NPUBEIN MEHS K
OTKPBITHIO JIBYX CYIIIECTBEHHO Pa3JIMYHbIX TEMIIEPATYPHBIX I'PYII B IPUPOE, @ UMEHHO:

(A) rpynmna ¢ co3arolUMU KU3Hb (QYHKIUSAMUY;

(B) rpynmna ¢ yHUYTOXarOIUMU KU3Hb QYHKIUSAMU

Bce ¢opmsbl Terta, KoTopsle NMpoBOLHMPYIOT 3((eKT HarpeBaHus M pacHIMpeHHs, U Bce (HOPMBI
X0JI0/1a, KOTOpPbIE BI3BIBAIOT 3(P(eKThl MageHuss U KOHLUEHTpAIUK, pUHauIexar rpynne B u nostomy
MPEISATCTBYIOT PAa3BUTHUIO (HApYILIAIOT POCT).

Bce ¢dopmbl Temna, KOTOpbIE BBI3BIBAIOT MAJCHUE TEMIIEPATypbl M KOHLEHTPAIHIO, U Bce (POPMBI
X0JI0/1a, KOTOPBIE OKa3bIBAIOT YCUJIMBAIOIIEE M paCIIMpSIOIIeecs IeHCTBU, IpUHauIexar rpynmne A ,
TaKuM 00pa3oM, CIIOCOOCTBYIOT Pa3BUTHIO.

Bce gopmbl TemmnepaTyp MOTYT co3/laBaTh HampshkeHUe, 3apsaa U noteHuuan. C oJJHOH CTOpPOHBI,
OHHU IPUBOJAT K )KM3HEYTBEPKJAIOIIUM OTOKAM JMHAr€HOB, KOTOPhIE BO3HUKAIOT, KOTJa 3a0poIuBIIas



€CTECTBEHHBIM 00pa3oM IUIOJOPOHAS MaTepusi, XUMHUK Ha3BaJl Obl €€ «YyIJIEPOIAHOI, CBSA3BIBACTCS CO
BCEMH M30TOMHBIMU (hopmamu Kuciopoa. C Ipyroit CTOpOHBI, XKU3-HEOTPULIAIOIINE TOTOKH AUHATEHOB
(bOopMUPYIOTCS, €CITM KUCIOPOJHBIE 3JIEMEHTBI, KOTOPbIE CTAHOBSTCS CBOOOJHBIMH, YHHUIIOJSPHBIMH U
arpecCMBHBIMU TIOJ BJIMSHUEM OOBIYHBIX (POPM BBICOKOW Temmeparypsl (Temmeparypsl B-rpymisi),
CBS3BIBAIOT IUIOJIOPOJHBIE («ClIaAKue») KOHUEeHTpaThl. [loag TakuM BIUSHUEM OHU CTaHOBSTCS
IIACCUBHBIMHU U Bce OoJjiee U 0ojiee MIOTHBIMU, IMOCKOJIBbKY MX BHYTPEHHSSI CTPYKTypa cxumaercs. B
TBEPAbIX, )KUJIKUX U ra3000pa3HbIX HEOPraHMYECKUX TelaX 3T YOMBAIOUIUE XKU3Hb MOTOKH JEHCTBYIOT
TEM € CaMbIM CIIOCOOOM, KakK $Jbl B JKHUBBIX OPraHM3Max, U BbI3BIBAIOT IPOLIECCHI PaA3JIOKEHUS,
pacnajzia Wid OKUCJIEHHUS; CJIOBOM, OHU YHUUTOXKAIOT BCE, CO3PEBIIIEE ISl PA3BUTHUS.

B mnpupone axtuBHBI 00e TemmepaTypHble rpymnnbl. I'pynma A obecrieduBaeT MpOrpeccCUBHOE
CTPOUTENIBCTBO TOTO, YTO SIBJIETCS MOIXOASIIMM JJisi Oojee BBHICOKOrO ypoBHsS pa3Butus. ['pynma B
OTBETCTBEHHA 3a pa3pylIeHHE U paclaj] BCEro HENPUTOJHOrO IS TaKUX Iened. DTo HOpMalbHBIN
MIPUPOIHBIIN Tpo1iecc, robas (opMa KU3HU JIOJKHA ObITh YHUUYTOXKEHA WM, 0oJiee MPaBUIIbHO CKa3aTh,
paspyuieHa 10 HauOoJiee IPUMUTUBHOTO COCTOSIHMS. OJTa TeMIlepaTypHas TpyIIa TakXke CTaHOBUTCS
aKTUBHOM, Korja Kakas-nmu0o (opMa >KM3HU YK€ BBINOJHWIA 1€Ib CBOEro CYIIECTBOBAHMS, U B
JabHENIIeM el Heo0X0MMO 00 Pa3MHOXKUTHCA, TMOO pa3BUBAThH ce0s Jablie

TemneparypHast rpynna A aOCOJIIOTHO HEHM3BECTHAa B HAYYHBIX Kpyrax CerojfHs, a Takxke
OTCYTCTBYET B HalleM NOHSITUHHOM W JIMHTBUCTUYECKOM cjoBape. Bce, uTo u3BecTHO, — Tak
Ha3bIBa€MbIE€ IMPOLIECCHl OKUCIIEHUS, CTOPAHUS WM Pa3JIo’KEHUs, UIMEHyeMble IMpolieccaMu PeayKINH,
ITOHUMAFOTCS TOJIBKO YaCTUYHO. M TO NMHIIB 10 TOW CTENEHH, 10 KOTOPOM ATH MPOLECCHI IEUCTBYIOT MPH
pa3pylLIeHUH MEPBUYHBIX BEIIECTB, 4 UMEHHO MPHU pa300IIEeHUH aNIOTPOIHBIX KapOOHOB (YIJIepOIHBIX)
U KHUCJIOPOJIHBIX COETUHEHHH, MPHUCYTCTBYIOIIUX B OTMEPIIMX OPraHUYECKUX WM HEOPraHu4eCKHX
CTPYKTypax.

Bce pasznoxenus y1r000ro pojia cOnpoBOXKIAKOTCS MPOLiECCaMU CHHTE3a, TO €CThb 00pa3oBaHUEM
MaTepuu 06osiee BHICOKOTO YPOBHA. DTO BBI3BIBACTCS TeMIEpaTypaMu A-TpyIIbl, KOTOpbIe (POPMUPYIOT,
PENpPOoYKTUBHOE, Pa3BUBAIONICE, KAYECTBECHHO yIy4dlIaloIlee TEYCHHUE.

Ho »srtor BaxHbll, Oojee TOTO — J>KU3HEHHO BaXHBIM TMPOIECC W TPOAYKTHI Pa3BUTHSA,
IIPOU3BOIMMBIE MMM, COBEPLIEHHO HEU3BECTHBI HayKe, KOTOPAsl yCTpaHAET TeMIEpaTypsl A-TpymIibl U
IPENATCTBYET IMPOU3BOACTBY KBanureHoB. IIporpecc mpekpaiaercs 0€3 3THX J>KU3HEHHO BayKHBIX
dbu3uvecKkux QyHKIUH.

®akr TO, uYTO BCE (OPMBI BBICOKOH TeMMepaTyphl, 3KCILIyaTUpyeMble HAyKOH Cerofs,
MOPOXKAAIOT IPOrPECCUPYIOIEe PACHpPOCTpaHstollee BiaMsHUE. TouHO Tak e Bce (hopMbl X0J0ja,
KOTOpbIE€ OHA HCHOJb3YeT, IPOBOLUPYIOT MAJECHUE U KOHLEHTPALUK — (QYHKIHMH, KOTOPbIE BEAYT K
JeTpaJUpOBaHMIO, YHUUTOXKAIOT JKU3Hb. VX Myzapas nmpupoaa UCHOIb3YeT JUls TOro, YTOObl YCTPaHUTh
BCE HENPUIOJHOE K JalbHEWIIEMY Pa3BUTHIO, a TAKXKE U Ui paclaja, MPOBOLUPOBAHUS IIPOLIECCOB
OKHCJICHHsI, KOTOPbIE NOYTH YHUBEPCATIbHBI JUIsl YHUUTOXKEHUS OOJIBLIIMHCTBA OTMEPILIUX OCTAHKOB.

OT0 03HauaeT, HU OOJIbIIE HU MEHBIIE, YTO Jerpaganus OyJeT MPOUCXOAUTh IMOBCIOAY, I/
JnelicTByeT Hama Hayka. [loToMy 4YTO u3-3a OTCYTCTBHS IIOCTaBKHM KBAJUI€HOB YMCTBEHHBIE
COCOOHOCTH OyAyT IOCTOSSHHO YXYIIIAThCS MapajulebHO C IPOTPECCUBHBIM  IMOBBIIIEHUEM
KOJIMYECTBA )KUBYILEH moTH. Jltoau cTaHyT c1aboyMHBIM U, 6€3BOJIBHBIMU, OYIyT MEHbILIE TPEOOBAThH

3-1810 oOT KM3HM U TIOCTENIEHHO MpPEKpaTAT CYIIECTBOBAHUE M3-32 HEXBAaTKHM CaMOTO
COBEPLICHHOTI'0 KOHIIEHTPAaTa SHEPTUN.

Kpome TOro, m 310 OeccnopHblii M Aokazyemblil (akt, TemmepaTypsl B-rpymmsl sBIstOTCS
npubin3uTenbHO Ha 96% Oosee AOpPOrMMH Ul HPOM3BOJCTBA, YEM pPEAKTUBHBbIE TeMIepaTypbl A-
IpyIIbl, OTBETCTBEHHbIE 3a (hopMupoBaHMe U moabeM. [l modydeHus A-temmepaTryp TpeOyroTcs
€CTEeCTBEHHbIE, 00JIeTYarolie pa3BUTHE YCTPONCTBA U CBA3aHHBIE C 3TUM CHCTEMBI ABIKeHHs. [loaToMy
NOTPeOHOCTh B paboOTe CTaHET MPOrPECCMBHO YMEHBIIATHCS, a MPOJIOBOJBCTBUE U NPEAMETHI MEpBOH
HEOOXOIMMOCTH yBEJI HMYaTcsd KOJMYECTBEH HO M KadeCTBEHHO, IMOCKOJIbKY YCHJIUTCS BO3JEiCTBHE
(dbopMupyIOIIIEH IEBUTATUBHOMN CHITBI.

To xe camoe OTHOCHUTCS KO BCEM ECTECTBEHHBIM CPEICTBAaM IPOM3BOJACTBA CBETA M DHEPIHM.
[IpumepoM MOXKET CIY)KMTh €CTECTBEHHOE YBEIMYEHHE KOJMUYECTBA COJIHEYHOIO TEIUId, KOTAa
paccrosHue ot ConHuma 10 3eMJId BO3pacTaeT B JIETHEE BPEMsI U IyTh, MIPOXOJS MO KOTOPOMY



pa3BUBAETCsS U YBEIMUYMBAETCS €r0 3HEPIUs, COOTBETCTBEHHO, Toke yanuHsercs. (Ilukap, Hanpumep,
IIpeaIoarai, 4ro 4eM OJIMKE pacCTOSHUE /10 «IUIAMEHHOIO» COJHEYHOro IIapa, TEM XOJIOJHEE U
TEMHEE MPOCTPAHCTBO, KOTOPOE €r0 OKPYKAET.)

Korpa s3umoii 3emnst npubnmxaercs K CoiHIy, yBEIWYMBAETCS 3HEPIUs CBETOBBIX BOJIH
Onaromapsi cuje CONPOTUBICHHUS IUIOTHO 3aKPBITHIX TOP B 3eMHOUM moBepxHOCTH'. Ecnu 3TH mpoueccs
B3aMMO/ICHCTBHSI CKOITMPOBATH C MPHUPOJBI U NEPEHECTH B TEXHHUKY, MOXHO (PaKTHUECKH JapoM H B
KAaKOM YTOJHO KOJMYECTBE MPOU3BOJUTH IHEPIHI0, CBET, TEIJIO, X0104. C Ipyroil CTOpPOHBI, SJHEPIHH,
BBI3BIBAIOININE KKU3HU, W DHEPrUM pocTa OyAyT HENPEpPBHIBHO W TPOTPECCHBHO YBEIMYHMBATHCS B
cpenneM Ha 30% B roj1, 4YTO PE3KO OTPA3UTCS HA POCTE YEIIOBEUECKOM MOMYIISIUH.

YcerpoiicTBa Ui MPUMEHEHHs] Ha TPAKTHKE MPOM3BOJCTBA OMOMArHUTHOTO (hOPMHUPYIOLIETO U
JIEBUTATUBHOTO MOTOKA IPH TIOMOIIM PEAKTUBHBIX TEMIIEPAaTyp Ha CErOAHSIIHHUIA JICHb N300PETEHBI, H, B
MPUHIINIE, UX YK€ MOKHO BBOJUTH B MaCCOBOE MPOU3BOCTBO.

! Bungumo, umeeTcs B BUY OTpakeHHE PaUAliK CHEIOM, YTO YBEIHMYUBAET JOII0 PACCESHHON paiualliy 3UMOM. —
Ipum. peo

/KuBuTebHAsI CHJIA BO3AYIIHOIO W BOJHOI0O MOTOKA

Jleonmrraiin, mait 1946 r., apxussl [llayGcprepa.

«Oounaxkosocmob 03Hayaem 0OHOPOOHOCHb, OUHO0OpaA3sUe N, C1e008AMENbHO, CIAMUYHOCTDbY.

Buxkrop Illay6eprep, sxypran «Implosiony», Ne 113, ctp. 23

N3BecTHO, 9TO TeMIiepaTypa Tejla — 3TO BEJIMYMHA, 3aBHCS-Ias OT JBWIKCHUS €ro MOJieKyl, B
3aBUCHUMOCTH OT CKOPOCTH TaKOTO JBW)KCHHS TEMIIEpaTypa MOXKET OBITh BBINIE WM HIKe. [lo mepe
3aMeJUIeHHs IBHKEHUSI TeMIlepaTypa MOXKET MajgaTh 10 TeX MOop, MOKa MOJIEKYJISIpHOE IBUXKEHUE HE
MIPEKPATHTCS BOBCE, IIPU 3TOM JOCTHracTCs abCOMOTHBIN HOMMb ripu — 273,15°C (-459,67° F).

X001 — TaKoM ke pe3yNbTaT ABMKEHUs, Kak U Teruto, u de facto — sto mpocto Gosce HU3KUI
YpOBEHb TeIlIa.

CymiecTByrOT aOCOIOTHO HEU3BECTHBIE COBPEMEHHOM HayKe OTIUYHBIC OT 3HAKOMOW HaM (hopMBbI
TEMIIEpaTyphbl «MHBIE» (POPMBI TEIUIA U XO0JIOAA, KOTOPbIE TOXKE 3aBUCAT OT MOJIEKYISPHOTO JIBMXKEHUS.
Ot «Ooyiee BBICOKHE» TeMIlepaTypHble (GOpPMBI CleAyeT OTIUYaTh OT YHOMSHYTHIX BHayale
«OOBIYHBIX», YbH TEIUIOBBIE BO3ACUCTBUS UMEIOT (DYHKIIMU «OBBIIICHUS» (MHTEHCUBHOCTH MTPOLIECCOB)
U paciiUpeHHs, a XOoJoAHblE (OPMbI UMEIOT (YHKIHH «MafAeHUs» (MHTEHCHUBHOCTU IPOLIECCOB) H
KOHLIEHTPUPOBaHMUS,

«Hple» Qopmbl Temiaa XapakTepusyeT TOT (akT, 4YTO OHHM HPOBOLMPYIOT CHaa H
KOHLIEHTPUPOBAHKE, a UX OXJIAXK/JIAIOLIUE WIN OCBeXKarolue (opMbl MPOBOLMPYIOT CIaj] U PACHIMPEHUE.
TakoB OOIIMII CMBICI 3TOTO OTKPBITHS, KOTOPOE IO CYIIECTBY OTHOCHTCS K «UHOW» (U3MKe, WIH
onodu3uke.

Orta «WHasy», BIOJHE MPUMEHNMas B OOBIYHOW KM3HU OMOGU3MKA HE UMEET HUYEro OOIIero ¢
coBpeMeHHOU Haykol. [losTomMy MBI 3auHTEepecoBaHbl B MOJIMHHOM 3HAHUU M HUKOMM 00pa3oM B
KOHLEMIUSAX, KOTOPBIX MPUIEPKUBACTCS TPAIUIIMOHHAS HAyKa

Pa3pa60TKa TECPMHUHOJIOT'UH, Kacaromencs 3TOro «MHOI0» Y4C€HUA, HEOOBIKHOBEHHO TpyAHa 110 TOH
HpOCTOfI MNPUYNHEC, YTO CCrOAHAIIHAA HAayKa IMOAYHWHUIIA cebe BCIO YMECTHYHO TCPMUHOJIOTHUIO. Takum
06pa30M, B HCMCIKOM CJIOBApC HCAOCTACT NOAXOAAIINUX CJIOB, YTOOBI JIOCTOMHO Q)OpMYHI/IpOBaTL OTH
HOBBIC HOHHTI/IHl. IIo »Toli IMpUYINHEC €IMHCTBEHHBIMN CIIoco0 HpI/I6J'II/IBI/ITLC$I K CyTu BellE —
MHOT'OCJIOBHC, TOJIBKO TaK 3TO 6y):[eT XOTs OBbI HAIIOJIOBUHY ITOHATO YYCHBIMHU.

HcTtuHHOE MOHHMMaHHE BO3MOKHO TOJBKO MOCHE COOTBCTCTBYIOIINX HAITIIAHBIX OMBITOB, IMOCJIC
KOTOPBIX BCC NJOKA3aHHBIC TCOPCMBI, IPUHIHUIIBI U JOTMbI CETOAHAIIHECTO AHA pa306BIOTC$I B IIYX U IIpax.
KpOMe TOT0, BCC CYIECCTBYIOIIUC 3aKOHLBI, HC3ABUCHUMO OT TOI'0, KaCatOTCA JIX OHU COXPAaHCHUA SHCPTHH,
TATOTCHHUA HWJIM TaK Ha3bIBACMOI'0 TCIIJIOBOI'O O3KBHBAJICHTA, aAHAJIOTIMYHO 6yI[yT MMPU3HAHBIL
HEJECHCTBUTEIbHBIMU. UToOBI BHECTH SCHOCTH C CaMoOro HaydaJjia, ceiluac Mbl 06cyI[I/IM HEYTO
COBCPHICHHO HOBOC, — YYCHBLIC ITOHAYAIly 6y,[[yT HECIOCOOHBI OLICHUTH 3TO HaAJICKallluM 06p3.30M. IIo
31O NpUYUHE g TPOCUTT aBCTpHﬁCKOG MpaBUTCIILCTBO OGXOI[I/ITBCSI 0c3 MHCHHUS OIIBITHBIX

CIICIHUaJIMCTOB. BCC, qTo Tpe6yeTc;1, — 9TO HNPAKTUYCCKOC HOKA3aTCIbCTBO, AJII KOTOPOI'O SBJIAKOTCA



HE0OXO0MMBIMH HEKOTOPBIE MPEATIOCHIIKH, KaK Te, 4TO OMMCAHBI B MeMopaHayMe oT 15 mapra 1946 1.2

CBepXbeCTECTBEHHBIE OIBITHI B BBICOKOTOPHBIX AJIbIIaX, COXPAHMBIIHUX IIOYTH HETPOHYTHIN
YeJIOBEUECKOW PYKOH M, BO3MOXKHO, 3KCTPAOPIMHAPHBIA MOJAPOK Uil HAOMIOACHUS 3a TPHUPOJIOH,
IIPUBEJIU K OTKPBITUIO TOTO, YTO HA TPAHULE MEXKIY BO3JYXOM M BOJOW CIpPSATAHO TaMHCTBEHHOE
TEYEHHE, OHO BBIMYCKaeTCs Ha CBOOOAY, KOTJa BOJHBIE WJIM Ta3000pa3HbIe Teja JBHUTAIOTCA
OTPE/IENIEHHBIM €CTECTBEHHBIM 00pa3oM.

Bo Bcex OTHOHIEHMSAX OKCIEPUMEHTHl C OTHM  (OPMHPYIOIIMM H  JICBUTATHBHBIM
(CUHTE3UpOBaHHBIM) IOTOKOM YAMBISAIOT CBOMMM pe3yinbraramu. Hampumep, ¢ nomolibro
COOTBETCTBYIOIIMX 3a-psAAOBBINTYCKAIOIINX YCTPONCTB U3 KaIUIM BOJABI MOIUIU OBITh BBICBOOOXKIEHBI 2
000 000 BOABT, UX MOXKHO OBLIO U3MEPUTH, YBUJIETH U OLYTUTh, U IO3TOMY HEOIIPOBEPKUMO JI0KA3aHO,
YTO OHM cymiecTBYOT. M3 50 map kamenb MOXXHO JMOOBITH MpuOIMU3UTENbHO 200 MUUTHOHOB BOJIBT.
®axtnuecku u3 Hudero! CoBpemMeHHas e Hayka MOTpeOyeT AJisi 3TOro TMraHTcKuX mexaHusmos. Ho,
OJIHAKO, TaK)K€ MOTYT OBITb IMPOU3BEACHBI MCKIIOUUTEIBHO JI€3UHTETPATUB-HbIE IMOTOKH, KOTOpBIE
HMMEIOT JKU3HEOTpuLarole cBoiictBa. Mx crieayer ornuvarh OT (GOPMUPYIOIIMX U JIEBUTATUBHBIX U
MIOTOMY U3HEYTBEPKAAIOIINUX CUHTE3UPYIOIINX TOTOKOB.

To ’e OTHOCUTCA K PYCCKOMY A3BIKY.
D10 Kacaercsl yCIOBUI MOMELEHUH [Tl HAyIHBIX UCCIEIOBAaHUN, YIIOMSIHYTBIX M03%K€E B JaHHOH CTaThe

HeckobKko MpakTHYIECKUX TPHUMEPOB B OOIIUX YEPTAX PA3hICHAT IMIPUPOJIY ITOTO SBJICHHSL.

Ecnmu 3TOT TOTOK TMPOBOAWTH 4Yepe3 BaKyyM-TIPOBOJ, MOXKHO OyJeT 3aMETHUTh CHJIBHO
MyJBCUPYIONIEe KPOBABO-KPACHOE CBEUCHHE TOPHU30HTAIBHO BJOJL TONMEPEYHOM OCH M SIPKOE,
OecLBETHOE, CIIOKOITHOE CBEYEHHUE IO MPOJI0JILHOM OCH, 3aloHsoIIee c000i BCe MPOCTPAHCTBO.

Ecnu moTox, uaynuii mo ropu30HTAIBHONM OCH, CHauajla akKyMyJIHpoBaTh B JlelaeHckol OaHke U
MOTOM J100aBUTHh B O€H3WH, TO OYyAYT 3aMETHBI fA3BIKM IUIAMEHM, U YEM BbIIIE aKKyMYJIUPOBAHHBII
3apsij], TeM JOJIbIlIe TOIJIUBO OyJEeT rOPETh.

Ecnu »TOT mOTOK mpoBecTH uepe3 KaTyIIKy CONPOTHUBIIEHUS, TO OyAeT o00pa3oBbIBATHCS
MpoXJaJHas, CBEXas BOJa, CBOOOJHAs OT KaKWX-THOO TpUMeEced, YTO yKa3blBaeT Ha HEOOBIYaATHO
BBICOKYIO PAaCTBOPSIOIIYIO CIIOCOOHOCTD U CBSA3YIOIIYIO CUITTY.

Ecnu mpoBecTH 3TOT MOTOK B MHOJBEUICHHBIN ILJIAHT, CBEIICHHBIM BHHU3, MOTOK MOAHHMET €ro
BEpPTUKAIbHO. Takke Cuiia 3TOro MOTOKa 3aCTaBisieT MAaATHUKH JABUTaThCA 10 CIHUPANIU, 3aKPyUHBas UX
0CcoOBbIM 00pa3oMm.

Ecnu 3T0T moTOK BBECTH B OOBIUHYIO BOAY, TO BOJIa CTAHET MPOXJIaJHOM, IUNIOTHOW U 0COOEHHO
TSKEJOH, coZiepKaHe B HEli HOHOB YBEITMUMBACTCS B THICSUY pas.

Ecnu nute Takyro Boay, TO jrobas OONb MpeKpariaercs MOYTH HEMEJICHHO, MPU JTUTEIILHOM
MOTpeOJICeHUH TaKoOH BOJbl U YMCTBEHHas, UM CEKCyajdbHas MOTEHIMS BO3pacTaeT JCHCTBUTEIHHO
MOPa3UTEIbHBIM 00pa3zoM. M3rneunBaroTcst 1ake UMIOTEHTHIL.

[Toueunsle KaMHU, KeITYHbIE KaMHH U 0Opa3oBaHHs IMOJOOHOrO XapakTepa pacTBOPSAIOTCA H
BBIBOJATCS B (opMe Menbuallux dvacTudek. PeBmatumueckue Oo0Jid aOCOJIOTHO HCYE3aI0T IMOCIe
HECKOJIbKUX Hezenb. BeHepuueckue U MalspuilHble OaKTepUU YCTPAHSAIOTCS U3 OpraHu3Ma BMECTE C
KpOBBIO B Mo4Ye. Takoe siede- HUE JOIHKHO MPOBOJUTHCS MO/ HAOIIOJCHUEM Bpada, U HUKakas O0Je3Hb
HE cMOXeT OoJiee MPOJOJDKATh BAC MYUYUTh IMOJ BIMSHMEM JTOTO MOTOKA >KM3HM. [laxke cephe3Hble
pakoBble OMYXOJH H3JEUMBAIOTCA BEIUKOJICTIHBIM 00pazoM. Ho sKcmepuMeHThl ¢ TOTOKOM OBLIH
MpPEeKpaleHbl HM3-32 BMEIIATENIbCTBA CEKPETHOW TOCYIapCTBEHHOW MOJMIIMHM, KOTOPYIO MOMPOCHIIO
pazoOpaThCsi BO BCeM MeAMIMHCKOe OparctBo. [lo3mHee s MOMy4YWsl I[IEHHOE MPEIOKEHHE OT
aHrnuiickoro 6ankupa u ¢uHaHCcHCTa cdpa Bukrtopa CaccyHa, KOTOpoe OBIIO CIAENaHO B MPUCYTCTBUH
noktopa Xeptens Brena, nupekropa MUHHCTEpCTBA BOJHBIX PECYpCOB. Sl OTKIOHMI €ro u3-3a TOTO,
YTO OT MEHS MOTPedOBaU, YTOOHI 5 Mepeexail B AMEpHKY WM B AHTIIUIO, a Y MEHsI HET HU MaJICUIIIero
KellaHusg TOKuAaTh cBolo Pomuny. Ilo Toit ke mpuuwHE s OTKJIOHWI TMpeajoxeHue oT Poccuwm.
OctanbHble npeanoxenus — ot Opannuu, Typunun u Utanuu — Takke He pacCMaTpUBAIIUCh.

Ecnu ocobo TspKenyro BOly BBICOKOTO KauecTBa pa3IpoOUTh U MOTyYSHHBIE YaCTUIIBI BOJBI CXKATh
MOPITHEM BMECTE C OJIHOBPEMEHHBIM BIIMBAHHEM aTMOC(HEPHOTO KUCIOPOa, TO 3Ta BOIASHUCTAS CMEChH
ra3oB OyIeT MTHOBEHHO Mpeo0pa3oBaHa B PACHIMPEHHYIO XUBUTEIBHYIO MAacCy HOBOTO BO3IyXa.



DKCIIAaHCUBHOE JIaBIICHUE, MPOM3BEACHHOE 3TUM CIOCOOOM, COOTBETCTBYeT mpubmusutensHo 2000
aTMocdep Ha JTUTP BOIBI.

Ecnu 0ObI4HBIN BO3/IyX 3aCTaBUThH JIBUTAThCS B OMONEHTpH(YTe (YCTpocTBE 0c000 PopMBbI U U3
COOTBETCTBYIOLINX CILIABOB, JUII KOTOPOTO TpeOyeTcs BCIIOMOTATeNbHAs MEXaHUYecKasi CHJla MOpsIKa
0,08 kW Ha ouH KyOMUYECKHI METp JBIKYILIETOCS BO3IyXa) CO CKOPOCTBIO BBIIIE CKOPOCTH 3BYKa, TO
BO3HMKAET YNOMSIHYTBIH BbIIIE€ CUHTE3UpYOUMi NoTok. IloTok Oyner paBaTh BpalaloONIMil MOMEHT,
KOTOPBIM TaKKe YCKOpSeT ABM)KEHHE YCTpOWCTBAa. DTO B JajbHEWIIEM YCKOpPSET MPUTOK BO3/AyXa,
KOTOPBI CHOBa yBEIMYMBAET CUJIY MOTOKA, U B pE3ysbTaTe YBEJIUYMBAETCS 4YAacCTOTA BPAILEHUS, YTO
IIPOBOLIMPYET JajibHEHIEee YBEIMUYEHUE CHHTE3UPYIOIIEro II0TOKA, IPOM3BOJAIIETO0 BpallarouIuil
MOMEHT, M TaK Jajee. B KOHEUHOM cueTe CO34aeTCs BaKyyM Iepel JCUCTBYIOIIUM yCTPOKWCTBOM, B TO
BpeMsi Kak SKCIIAHCHUBHOE JIaBJICHHE, OMMCAHHOE BBIIIE, OKA3bIBACT CKMUMAIOLIEE, CTUCKUBAIOLIEE U
BJIaBJIMBAIOLIEE BO3/ACHCTBUS Ha MEXaHU3M Ha BCEl IOBEPXHOCTH €ro Tela, o popMe HAIOMHUHAIOIIETO
cine3y (cM. puc. 22'u38). DTu BcachIBAIOIIUE CUIIBI M CHJIBI JIABJICHUS, KOTOPbIE Pa3BUBAIOTCS BIOJb IO
ocH B (OpME MOJIHOCTbIO Pa3BUTOTO JUHAT€HHOIO TPaJMEHTa, MOTYT IPEOJOJETh CHUILY TSKECTH WIH
Tt00bIe IPyrue MPEnsTCTBUSL.

3nech 3a/eMCTBOBaHbl KOJIOCCAJIbHBIE TATOBbIE CHJIBI M CHJIBI TMPUTSDKEHUS, KOTOpBIE
MOJJIEP’KUBAIOT TUIAHETY B HECTAOMIILHOM KOJIEOJIOIIEMCs] COCTOSIHUM U 3aCTaBIISIIOT €€ BpallaTbes B
KOCMHUYECKOM TPOCTPAHCTBE MO O0COOON CHUPATIbHO 3aKPY4YEHHON KPHUBOM- DTO T€ K€ CaMbl€ CHUJIBI,
KOTOpbIE MOJJIEPKUBAIOT XPYIKOe paBHOBecHe (popenu B OBICTPOM TEUEHUHU U MO3BOJIAIOT BCEMY, UTO
M0JI3a€T U JIETAeT Ha 3eMile, IIPE0/10JIeBaTh CUITY UX COOCTBEHHOTO (PM3UYECKOTO BECA.

B npoTtuBoBec Gpopmupyroieid, 1yaqaucTHUeCcKoH, JIEBUTA- ~-TUBHOM U KM3HEYTBEpKIaloIIel cue,
€CTh, OJJHAKO, CHJa, KOTOpas BO3HUKAET MOJOOHBIM 00pa3zoM- ITO OMOTEXHHUYECKH IMPOIYIIUPYEMOE
TE€YeHHe, HO €ro JeiCTBHME HANpaBJIEHO HA pa3pylleHHe >KU3HEHHBIX (OpM, €ro cienyer Has3BaTh
«TE€YEHHE CMEPTU», TOCKOJIbKY OHO CBSI3aHO C Pa3BUTUEM BPEAHBIX OAKTEPHUIMIHBIX KYJIbTYp, KOTOpPBIE
MEJUIEHHO, HO BEPHO YHMUTOXXAIOT Bce *uBoe. OHO MOKET pa3pylIUTh 000N OpraHu3M, Tak 4TO TOJ
bKO JIMIIb MPU OCOOBIX YCIOBHSIX U MPU MOMOIIM OCOOOT0 BHJA JABUKEHUS ITO TEUEHHE CMOXKET yp-
MIPOM3BECTH Ha CBET HOBYIO )KM3Hb WJIK MOIIHBIE CUJIBI U SHEPTUH.

ITpakTHyeckn ¥ (HAKTHYECKH Cefuac MbI MPHOTKPBUIM OJHY M3 ceMH TaifH ropoma Camca®. Mer
MOYTH OTKPBUIM CEKPET MPOUCXOXKJIEHUS >KU3HM Ha 3emiie M ee HemoOeAMMOCTH, KOTopas C
0OBEKTUBHOI TOUKH 3PEHHUS 3aKII0YACTCSI B COBEPIICHCTBOBAHUM BCETO, UTO SIBJISETCS «M3HAYAIBHOW»
MaTtepuei. ITo U3BEUHBII MpoIecc CaMOBO300OHOBIICHUS.

Ha sToM pucyHke U300pakeH ammapar, ASHCTBYIOIINI MOJ BOJOH, HO TEOPETHYECKH MOAO00HBIE MPOLECCH MOTYT
MIPOUCXOJUTH Ha BO3/LyX€, B alllapaTe TaKoro xe oopasia.

2 Y100bI MOTYYMTH TIPEACTABIEHHE O TaiiHax ropojga Camca, JPEBHETO ETHIIETCKOrO ropoja B aeibTe Huma, MOXHO
obpatuthes k «CexperHoii nokTpune» Enensr ITerposrsr BiaBatckold, re pacckasbiBaeTcst O TOM, YTO JIFOIH HOCBSIIEHHBIE,
XpaHUTENH 0COOBIX KHUT, OBLIM €IMHCTBEHHBIMH BJIaJeiblaMi TaifH npomutoro. Ho oHM He MMenH mpaBa paccKas3blBaTh 00
UX COAEPXAaHHU TOJ CTpaxoM cMepTHOW Ka3HH. «ToT (akT, YTO OKKYNbTHBIE HAYKH OBUIM CKPBITHI OT BCEro CBETa, YTO
MIOCBSAIICHHBIE HE Iepelad HX YeNOBEYECTBY, YACTOCIYKHJI HPEIMETOM >Kajol. YTBEp)KIalloCh, YTO CTPa)KH TaiHOTO
3HaHUS OBUIM 3TOMCTAMHM, YIEp)KHBasi TpH ceOe «COKPOBHWINa» IpeBHEH Mympoctu®. Bce ke HOMKHBI OBITH BeCbMa
Cepbe3HBIC MIPUIUHEL T 3TOroy (T. 3, . 81), KeTatn, HEKOTOphIe U3 STHX APEBHHUX HAyK ceiiuac cTand o0meqOCTyTHBIMU —
Harpumep, aCTPOHOMHUS B €€ MAaTeMaTHYECKOM M (PM3HYECKOM actiekrax. — [Ipum. peod

bnaronaps eMy pokaaroTcsi CHIIbI pocTa U (OPMHUPOBAHMS, a TAKXKE CHUJIbI, MOSBISIOLIUECS W3
BO3BpAIllEHHON KKHU3HU MaTepuu, B (JOpME CHHTE3MPYIOIUX WM pa3jararolliuX MOTOKOB. XapakTep
MOTOKA 3aBUCUT OT TOTO, MEpeMeIaeTcs I BO3AyX WIM BOJIa €CTECTBEHHBIM 00pa3oM B CIEIHaIbHO
MIOCTPOGHHOM M CIOCOOCTBYIOLIIEM pa3BUTHIO YCTPOMCTBE WJIM B TMPOTUBOECTECTBEHHOM U
HENOAXOALIEM JUISl PA3BUTHS.

Kak a0coroTHbIE TPOTHBOMOJIOXKHOCTH, 3TH IBE CUJIbI, KOTOPbIE MPOJBUTAIOT MPOrPECCUBHOE
WIM PETrPECCUBHOE pPa3BUTHE, MCXOAAT OT PAa3JIMYHBIX MCTOYHUKOB; Ppa3pyLIUTEIBHBIE CHIIBI
Pa3BUBAIOTCS U3 TEMIIEPATYpHBIX (OpPM, KOTOpBIE CErOAHALIHSS HayKa »SKCIUIyaTHPYeT, YTOOBI
HCIIOJIb30BAaTh €€ B PAa3JIMYHBIX THUINAX MeXaHu3MOB. Dopmupyromue Cuibl U CHIbI JIEBUTALUU K€
MPOUCXOJAT OT «UHBIX» TEMIIEpaTypHBIX (OpM, KOTOpbIE, KaK 3asBJIEHO paHee, HEU3BECTHBHI



COBPEMEHHOU HayKe.

TpaauumonHas Hayka MMOKa TOJBKO Haydala 3HAKOMUTHCS ¢ (POpMaMHM TerIa, KOTOPbIE OKa3bIBAIOT
apdexT «yromnenus». OHH, 0JHAKO, SBISIOTCS TeMU (popMaMu BHICOKON TeMIIepaTyphl, 4epe3 KOTOpbIe
COIMPOTHUBIICHUE IBWKEHUIO YBEIMYMBACTCS Ha 3HAYEHHE KBaJpaTa CKOPOCTU. DTO IMPOUCXOAUT IO
NPOCTOH MpHUYMHE: OHU YOWBAIOT BCIO JWHAMHUKY W JKA3Hb M, TPOWIS ONPEACICHHBIC CTaJHH,
PeoOpPa30BEIBAIOTCS B KOHJICHCUPYIOIIKECs (KOHICHTpUpYomuecs) Gopmbl xonona. [Tociie 3toro onu
TOTOBBI K TOMY, YTOObI BHOBb IPOM3BECTH MATEpUIO HA WM B 3emJe, Ie NMPU UCKIIOUYCHHH CBETa U
BBICOKOM TeMIepaTypbl OHa TOTOBHUTCS K OOHOBJICHUIO, BOCKPEIICHUIO U HOBOH JKU3HHU.

VICTUHHBI WCTOYHHMK JXU3HH — HCTOYHHK «UHBIX» TEMIIEPaTypHBIX (OpM, M3 KOTOPOTO
pa3BUBaeTCs KU3HES(HOPMUPYIO-IIUI JTIEBUTATUBHBIM MOTOK, — a0COJIFOTHAS HOBH3HA JIJIsl CETOTHSIIHEH
HaYKH.

Jleno B TOM, 4TO M3-32 COBEPIIEHHO HEIeNIeCO00Pa3HBIX MPOIIECCOB, HEECTECTBEHHBIX TEXHOJIOTHIA
U Pa3pyIIMTEIBHON NEATEIFHOCTH BCE MBI CETOJHS — CTpaHHUKH. VM MBI uaeM 10 TpyIHOMY,
MOCTBITHOMY ¥ HEW30€)KHO YHHUTOXKAIOMIEMY YeJOBEYECKOE JOCTOMHCTBO TYTH. JIeAyKTHBHO
MBICTISIIIIME JTIFOJTA HE TIPUHSUIA BO BHUMAHHUE WJIM HE CMOTJIM YCTaHOBHTDH NMPUYMHBI MTOCIEICTBUH, KOT/1a
B 3aBHCHMOCTH OT TOTO, SIBJISIIIACH JIH (pOopMa JBMKEHHS €CTECTBEHHOM MIIM HEECTECTBEHHOM, BOZHUKAIIN
COOTBETCTBYIOIINE IKU3HEYTBEPKIAIONINE WM >KA3HEOT-PHIAIONINE CHIBL. B 3TOM OTHOIICHHUH
KU3HEOTPHUIIAIOIINE CHIIBI BO3PACTAIOT, MPEYMHOXAIOT M Pa3BHBAIOT CcaMU ceOS TOYHO TAaKUM JKe
o0pa3oM, Kak WX THPOTHUBOTIOJNOXKHBIE, KOTOPHIE IPOBOIMPYIOT €CTECTCHHO-OPTaHHYECKHH IyTh
pa3BUTHS 4Yepe3 POCT M KAueCTBEHHOE YITyYIIeHHe. JTO ObUIO OBl HEBO3MOXKHO [UISI TEMITEPATypPHBIX
(GopM, OTBETCTBEHHBIX 3a YAaJCHHWE TOTO, YTO SIBIISIETCS HHU3IIUM, W 33 YHCTKY M JETOKCHU(UKAIIIO
opranu3MoB. VIMEHHO BHE 3TUX TeMIIEpaTypHbIX (OPM BO3HHMKAET pa3jararmollui, pa3pylmarouiui
KaBUTAI[MOHHBIA MOTOK, KOTOPBIM CErOJHSIIHSAS HayKa MHCIOJb3yeT IIOBCEMECTHO M BeCbMa
Pa3HOOOpPa3HBIMHU CHIOCO0aMU, M Be3/ie 0€3 MCKIIFOUEHUS] IMEHHO Ha HEM OCHOBBIBACTCS CTPOSIIASCS U
pasBuBarollasca KyiabTypa. SICHO, 4TO HeyJauu, KOTOPble€ Mbl JOJDKHBI MOJIYy4UThb, OyayT Tem OoJiee
MacIITaOHbIMM, 4eM 0oJiee HIMPOKO PacHpOCTPAHEHHONM M MHTEHCUBHOW OyJeT NesTelbHOCTh HAYKH,
KOTOpasi UCHOJIb3YeT 3TH TeMIepaTypHble (opMbl O0JIee HU3KOTO copTa.

IlepBbIil 4yenoBeK, KOTOPBIM AOJKEH ObUI MOACO3HATEIBHO JIOTaAbIBaThbcd 00 3TOM TpsAyLIeM
0eJCTBEHHOM pa3BUTUM, ObL1 ["anmuiel, ybM OTKPBITUS BBI3BAJIM OOJIBIION MEpErnosoX B CBETCKUX U
PEIUTHO3HBIX HAay4YHbIX Kpyrax. ['anuieil moxseprest cyly MHKBU3UILUU U BBIHYX/IEH ObLII OTpeYbcs OT
CBOMX Hay4HbIX NpejcTaBieHuil. He3anonro 10 cMepT OH OIpoBEpr CBOE OTpeUYeHUe. ITO OH clesall B
TOT MOMEHT, KOTJa YK€ OblJI0O HEBBIHOCUMO OCTaBaThCS YHHXKEHHBIM TEMHM, KOTOpPbIE, KaK JAUKTATOPBI
JPEBHUX BPEMEH, MCIIOJIb30BAIM TE K€ CPEACTBA AJS IBITOK U KOTOpbIE IOJIarajd, YTO OHU MOIJIH
BCEJIUTh B YEJIOBEKA CBOIO BEPY UEPE3 arOHUIO, BHI3BIBAEMYIO MbITKaMH. [IpOTUBHUKM y4eHOI0, KOTOpBIE
ObUIM CTOJIb K€ OIACHbI, CKOJb U 0€3)KaJOCTHBI, BIOCIEACTBUU (DAKTUUYECKH HE HMEIM HUKAKOH
aJIbTEPHATUBBI, KPOME KaK IPU3HATH 3TU OTKPBITHS

JlocTaTo4yHO JIOOOMBITHO TO, YTO C TE€X IOp, OYEBUAHO, HHU OJHOTO OOPa30BAHHOIO M
MHTEJUIEKTYaJIbHO Pa3BUTOIO YeIOBEKa HE OECIIOKOMIIM MIPUUYUHBI 3ar'aJOYHOTO JABHKEHUS 3eMJIH U LEeNb
9TON UCKIIOYUTENIBHON (opMbl ABWKeHUs. Eciu u Oblia Takas 3aMHTEpECOBAHHOCTh, TO OHA, OJIHAKO,
TIIATEIbHO CKpbIBaJlach. B JiefiCTBUTENBHOCTH, HAuMHAs CO BpeMeH OTKpbITui [anunes, moau
TIIATEIbHO OEperyii 3TOT CEKPET, YTOObI M30ekaTh HEM3MEPUMBIX MOCIEACTBUN, KOTOpbIE MOCIETYIOT
U3 OTKPBITUS: MOYEMY BCe-TaKd 3eMJIsl HENPEPHIBHO IMKJIWYECKH BpallaeTcs Mo cBoell coOCTBEHHOM
crcTeMe KOOPIMHAT BONIPEKH 3aKOHY I'paBUTALUN?

OTBer Ha 3TOT W MHOTHE JAPYrHe BOMPOCH MOTYT JaThb HaM pa3JU4YHbIE SIBJICHUS MPUPOJBI.
Hanpumep, ¢openb, koTopass ocTaeTcsi HENOJBWKHOM B OOMJIBHOM MHOTOKE AJBI U yCTpeMisieTcs,
0eXHUT BBEPX MO TEUCHHUIO [10J00HO MOJIHUU BCAKUHN pa3, Koraa Tpedyercst yUTu ot onacHocTH. IIpocto
€CTECTBEHHO TEKYIIHUH MOTOK BOJIbI TPOU3BOAUT SHEPTHUIO, HATIPABICHHYIO HABCTPEUY JIBUKEHUIO BOJIBI-
DTOT 3HEPreTUYECKHI MOTOK, KOTOPbI MOXHO BUJETh B BOJOMNA/E KaK SIPKUIl CBETOBOM KaHall BHYTPH
BOJHOM cTpyH, U ucnoib3yeT (openb. OHa BTATUBAETCA MOTOKOM, KaK B CEPEIUHY BOJSHOIO CMepya.
VYnuButensHa (openb, Medylias HMKpYy, KOTopas, IUIbIBS BBEpX IO TEYEHHIO, CHOCcOoOHa CBOOOIHO
MIPEO010JIeBAaTh MOTOKHU BOJIBI, MAJAIOIIUE C BHICOTHI CEMb METPOB, €CIIM HAIPaBJIAIOLINE TEYCHUE KaMHU
0c000i1 (GopMBI 3aCTaBIAIOT MAAAIOUIYI0 BOAY T€Ub B LIMKIOUIATBEHO-CIIUPATbHO-3aBUXPEHHON (hopme.



Ota opma — pe3yabTaT paboThl 3aKPYUHBAIOLINX BOIY CHJI BCACHIBAHUS, KOTOPHIE BOBJICKAIOT MOTOKU
B KpyrOBOPOT, U CHJI IPOTUBOAECHCTBYIOIKX (OHM BO3HUKAIOT BO BCACBIBAIOLLIEM BUXPE).

CeronHslHAS HayKa, KOTOpas BCE TOYHO M3MEPSET U B3BELIMBAET, HE MOXET UX OIPENEIUTh U
OLICHUTb, TIOTOMY YTO CaM <«IIPOU3BOJUTENIb MEPbl M BECa» HE MOXET HU3MEPATHCS B CPAaBHEHUU C
STAJIOHOM I10 JIECATUYHBIM ILIKaJIaM.

CnoBoM, nocie MpoJ0JKUTENIbHBIX HAOMIOJEHUH, UCTIBITAHUM U Psiia SKCIEPUMEHTOB S MOYTH
00paJicst 10 CyTH ATOM TAWHCTBEHHOM BOMHOM MIPBI IPUPOJIBI, U YeM OOJIBIIE s Y3HABAJI, TEM OOJIbIIe
0osIcsT HEMOH >KECTOKOCTH W YHCTEHIIEH MaTepUHCKOHW JHOOBH, KOTOPHIE COCIUHEHBI BOCIHHO B €€
IpeKpacHoM Juie. S npubnus3uics K NOHMMAHUIO TPEAONPENEICHHOCTH CyIbObl TOM WM HHOMU
KU3HEHHOU (OopMBI. 371€Ch UMEET 3HAYEHHUE TO, YTO MPOUCXOJUT C HEH mocie cMepTH- be3zxanocTHo
yCTpaHsieTcsl NPUPOAOH TO, 4TO OOJIbIIE HE MPUTOJHO JUIS 3BOJIOIMOHHOTO Iporpecca, 4ro objaaaer
CIIMIIKOM HU3KHM KauecTBOM- BriocneacTBum oHO mojaBepraercsa Meradu3nueckoMy npeoopa3oBaHUIO B
0osiee BBICOKOpa3BUTHIE (OPMBI BBILIEYIOMSHYTOTO (OPMHUPYIOIIET0 U JIEBUTATUBHOTO MOTOKA.
[IpeobpazoBanue MPOUCXOAUT HA PA3TUYHBIX TJIYOMHaX B TMpeaenax 3€MHOW KOpbI, YTOOBI
B3aMMO/ICHICTBOBATh C €CTECTBEHHBIMU BHOpALMSIMU TaKHM CIIOCOOOM, YTOOBI U3 3TUX MaTEPUHCKUX
UCXOJHBIX CYOCTaHUUH pa3BUBAINCH (DOPMHUPYIOIIME U JIE-BUTATUBHBIE DBHEPTUU. ITO TaKue
BO3BpALIEHHbIE K JKU3HU CYOCTaHIIMM, YbHM BBICOKHE (POPMBI OXJIAXKIAIOUIUXCSA AKCTPAKTOB 00JaaroT
GYHKIMSAMHE pacHIMpeHuss U mnoOyxnaeHus K pa3Butuio. Konnenrpupytromue (opmbl cBeTa M Teruia
BBICOKOW TEeMIIepaTyphbl BIIOCIEACTBHUH TapaHTHPYIOT NPOMEKYTOYHOE OTBEpAEBAHHUE TOTO, «YTO
MpelHa3HayeHo, 4YTOObI Mpou3pacTaTh», TO €cTh oOecneunBaroT (opMupoBaHHe (aKTUUECKOI
¢uznyeckoil GopMbl pocTa, B KOTOPOM MPHUCYTCTBYIOT MPOTHUBOACHCTBYIOIINE (OPMBI SHEPTUH, OHU
MIPOBOLMPYIOT JalbHEHUIINE B3aUMOJIECUCTBHUS, MO3BOJISIONINE MAaTEPUU PACTU U Pa3BUBATHCS JAlblIe-
Teneps MBI KpaTKO OMHUIIEM OCHOBHYIO MPUPOIAHYIO (POPMATUBHYIO CYyOCTaHIINIO — MeTadU3UIECKYIO
OKMPHYIO» MaTepuro’ («CIajKylo» MaTephio), 0 KOTOPOH MOXHO ObIIO OBl HAMKMCATh TOJCTEHHYIO
kHUry. Tak ke, KaKk U peakTHBHas WM «UHag™ (opMa TeMnepaTypbl, OHA IOSBISETCA B pe3yibTare
crenn(UYecKoro IBMKEHUS 3eMJIU B IPOCTPAHCTBE, IPU MCKIIOYEHUHU CBETa U OOBIYHBIX (hOpM Teruia,
B TMIPOXJIAIHOM 30HE POCTa, IMOTPAHUYHON 30HE MEXKIY OTPHIATEIIBHO 3apshKEHHOW reoarmocdepoit u
MIOJIOKUTENIBHO 3apsKECHHBIM BHEIIHUM cjoeM aTtMocepbl- B Takux ycilioBUSX OHa pa3BUBAETCS KaK
MOTCHIMAIBHOE TI0JI€, KOTOPOE PaCHpPOCTPAHAETCS II0 TOPU3OHTAIBHOM IUIOCKOCTH IPU MOMOLIU
BOJIHOOOPA3HOTO JABMKEHMSL.

[o-Bugumomy, To, uro Illaybeprep Ha3bIBaJl «OKUPHOI» Marepuedl (MM «CIaiKoi» MaTepHel, «IUI0JOPOAHON
MaTepueii), sBISeTCs KpeaTHBHOW (opMAaTHBHOWM CyOCTaHIMEH, KOTopas COAEpKUT KOMIOHeHThl ¢ yriepomoM (C) H
BomopoaoM (H) (yrmeBomoponst CH), u Bce 3JeMEHTHI 1MOJ OOLIMM Ha3BaHHEM «OPTaHUYECKHE», WIH «MATEPHHCKHEY,
cyOcTaHIUH

«CpIpbe», U3 KOTOPOTO IpU OUYEHb CHELU(UYECKUX YCIOBUSX BO3HUKACT 3Ta IJIOJOPOIHAs
MaTepusi, COCTOUT U3 NPEJAHHBIX 3€MJI€ €CTECTBEHHBIM 00pa30M OCTATKOB HEKOIJa *KHBOM MaTepuH.
be3 Bcskoro pa3zbopa oHM OecuyBCTBEHHO U OecLieIbHO M3MENbYalOTCs B MbUIb U MEMeN, HO, elle pa3
HAIlOMHIO, [IPU ONPEJENICHHBIX YCIOBHUAX UX PA3BUTHE MOXKET MOMTU MO «O0COOOMY» IIYTH U OHH MOTYT
npeobpa3oBaTtbcss B (GopMbl (OPMHUPYIONIMX U JIEBUTATHUBHBIX IMOTOKOB, YHOMSHYTBIX paHee. IJTOT
OJIlyXOTBOPSAIOLINIA IOTOK, KOTOPBIM 3aKpyuyuBaeTcs BBEpX IMOJ0OHO TOPHAAO, YAaCTMYHO CXKaT
BBIILIEYOMSIHYTBIMH ()OPMaMHU BBICOKOM TeMIIEpaTypbl U MOKET ObITh U3MEPEH U NMPOU3BE/ICH B JTHOOOM
KOJIMYEeCTBE M KayecTBe MoYTH OecruiatHo. [locpencTBoM 3TOro (GpopMHpYHOIIEro U JIEBUTATUBHOTO
MIOTOKA MOKET, HAIPUMeEp, OBbITh YBETMYEH U KaU€CTBEHHO YIIYUIIEH yposKail MpaKTHUECKH I10 3aKazy. A
elle MOXKHO Ipy3bl WJIM MEXaHU3MBbl JIIOOOr0 Beca MOJAHMMATh M IepeMeniarh Ha Jo00H jkeraeMoit
CKOPOCTH, 3aCTaBJIss X JIMOO COBEpIIATh BpallaTelbHbIe IBUKEHUS, JINOO JBUTaThCsS BEPTUKAIBHO MO
JeWCTBUEM CUJIBI, 3HAYCHHE KOTOPOIl MOCTENEHHO OyIeT BO3BOAUTHCS B KBAApar.

HcToyHMK 3TOro (OpPMHUPYIOIIET0o U JEBUTATHBHOIO Uylda — «WHas» TemreparypHas (opma,
KOTOpasi pa3BUBAETCs Yepe3 BBIIICONUCAHHYIO (HopMy ABMKeHHs. OHO MPOU3BOAMUTCSA B YCTPOHCTBAX
0c000i1 KOH(pUTypaluy, B CO3JaHUHA KOTOPBIX HCIIOJIb30BAINCH OCOOBIE CIIIaBHI.

EctecTBeHHO, 3TO yp-MOIIIHAsA, aKTHUBHAs, OCHOBHAs (hopMHpyIoLas CyOCTaHIIMs €1Ba 3aMETHa B
BOJE WJIM BO3JyXe, MOTOMY YTO JBM)KCHHE 3eMIIM YXe NIpeoOpa3oBalio €ro B MeTapH3UUecKoe,



BBITOJIHOE C TOYKH 3PEHUS COXPAHEHHsI CHJIBl COCTOSIHHUE. Imo NOIycBOOOJHOE-TIOIYCBI3aHHOE
COCTOSIHME, KOTOPO€ XapaKTEepPU3YeT «COBEPIIECHCTBO» U «BHYTPEHHEE KaueCTBO» BOJHON WK
ra3o000pa3HON CPEeIbI.

[ToaToMy ecnu BO3AyIIHAs WM Tra3000pa3Has cpela IMepeMelIaeTcsi €CTECTBEHHBIM 00pa3oM
(3arBo3zika- B TOM, KaK TOYHO CBIMHUTUPOBATh 3TO), TO OHUIOJISIPHBIE Ta3bl IEPBOHAYAIBHO
peoOpa3yloTcs B «HEMATEpUATbHYIO CYOCTaHIIMIO» M B KOHCYHOM CUETE B JHEPreTHYCCKHE 3aIachl
WHOM Marepuu. 3aTeM Ta3bl CBA3BIBAIOTCA C CAMOZBOJIOLMOHUPYIOIIMMH, HE [0 KOHIA
c(hOPMHUPOBABIIUMHUCS BO3AYIIHBIMU U BOJHBIMH CPEJIAMH, U TO, YTO YBEIHMYHUBACTCS TAKUM CIIOCOOOM,
MIPUBOJIUTCS. B TOMOTCHHOE COCTOSIHHE M OCOObIM 00pa3oM yIuIoTHsieTcsl. TO €CTh OHU YCHIIMBAIOT
MPOMYCKHYIO CIIOCOOHOCTH U TATOBYIO CHITY JIO TAKOTO YPOBHS, YTO B TAKMUX BOJAX MaTe€pUall C BBICOKOM
IJIOTHOCTHIO 1,9 OecnpensaTCTBEHHO IBUKETCS M0 TEUCHUIO, TJI€ MAaKCUMAIBHO MOIITHO JIEHCTBYIOT CHJIBI
BCACBIBaHMS 110 HAIIPABJICHHUIO TECUCHUSI, & PEaKTHBHAsI CHUJIa — IMPOTHUB T€UEHUs B (hOpMe TUHATEHHOTO
rpaguenta. Ho 3Ty cuiibl, 0JlHaKO, HUKAK HE BIMAIOT HA CTPYKTYPY «UCXOJHOW» MAaTePUM JIO TaKOU
CTENEeHH, YTOOBI 00Pa30BBIBATh UHYIO CTPYKTYDY.

DTO Takke OOBSCHAET, IOYEMY B TOT CaMblii MOMEHT, KOTJa Oblla CO3/laHa THApPaBIUYECKas
CHUCTEMa PEryJIHpOBaHUSI BOJHBIX CHUCTEM, TO €CTh KOTJIa €CTECTBEHHBIM NMPUPOJHBIA TOK BOJIBI ObLI
HapyIlieH, HA4aJluch NPOOJIEMBI, CBA3aHHBIE C MEpPEMEIIEHUEM JOHHBIX 0caakoB. CHIIBHO TOCTpajaiid
Oepera pek, a Ha JHE PEK HAYaIKNCh MPOIECCHI 3amivBaHMsA. Boma m3ronsuia cama cebs U3 CBOEro
Pa3pyIIEHHOTO pycjia ¢ MOMOIIBIO YP-CHUJIBI CTUXHH JUISI TOTO, YTOOBI BEPHYTh CeOE €CTECTBEHHYIO
dbopMy ABWKEHHUs, KOTOPOM BCE KHUBBIE CylIecTBa Ha 3emiyie 00si3aHBI CBOEH CIMOCOOHOCTBIO K
HE3aBHCHUMOMY JIBIDKCHHIO, PETPOAYKIIMH M CAMOPA3BUTHIO.

Ota (opma MPUPOTHOTO IBWIKCHUS OJHAXKIBI OyleT 3aHOBO BOCCTAHOBJIEHA B TEX MECTax, IIe
€llle COXpPaHWINCh HENOCTYNHbIE Jieca U3 JIPAarolleHHBIX IMOpOJ JepeBa, KOTOpbIE, OYEBHIHO,
HEBO3MO>KHO BBIBO3UTH C IMOMOIIBIO BOJIOB, JOLIA/IEH, TPAKTOPOB, KaOEIbHbBIX WM JKEJE3HBIX AOPOT U
T.1. Boagnele necocnycku OyayT OpraHM30BaHbl TaKHMM CHOCOOOM, YTO SKOHOMHSI B TPAHCHOPTHBIX
pacxomax coctaBuT 90%. Oto yxe ompoboBano B Creliepnunre. Ceiiuac, Korja paavo, a Takke
MeyaTHBIE CPEJICTBA MAcCOBOM MHMOPMAIMK COOOIIAIOT O TOM, 4To Mpubau3uTeasHo 800 MHIIITMOHOB
YeJl0BEeK, TO €CTh OJIHAa TPETh MUPOBOIO HACEJIEHUS, HAXOIUTCS MO YrPO30i TOJIOHON CMEPTHU, MOTYT
ObITh CHAcCeHbl MHOTHME CTpPaJalonife JIOAH, YbHUM IMPEUMYIIECTBOM SBISIOTCA LEHHBbIE MOPOJIBI
JPEBECHHBI, KOTOPbIE HETPOHYTHI NIOKA YTO MMOTOMY, YTO UX CUHUTAIHM HEIOCTYMHbIMU. Tenepp, eciii OHU
OCBOSIT ATOT CHOCOO CIUIaBIICHUS Jieca, UX TPy OyAeT OoIulayeH 30J0TOM WM TeM, YTO UMEET CEroHs
MHOTO OOJIBLIYI0 IIEHHOCTh — TPOJOBOJIbCTBUEM. KakIplii SKCmepT 1O JApeBeCHHE 3HAeT, 4To
JOCTYIIHBIN Ha TAHHBIM MOMEHT JIEC YK€ HE IPEJCTABIISIET TAKOM LIEHHOCTH.

[Tocne kpaTkKoro omMcaHusi TOro, Kak TUraHTCKUE (GOPMUPYIOUIUE U JICBUTATUBHBIC CHUIJIBI MOTYT
MIPUHECTH T0JIb3y SKOHOMHUKE HAllUH, CIEIYeT TaKKe YIOMSIHYTh, YTO 3TH UCTHHHBIE «TATJIOBBIE) CHIIBI
MOTYT IPHUMEHSTHCS JJIi TUXOTO, O€3JbIMHOTO, JIMIIEHHOTO 3aaxa, BHIOPOCOB TOKCHYECKUX BEIIECTB
JBUKEHHS] BCEX MEXaHU3MOB, BceX (hOpM TpaHCIOPTHPOBKHU Ha CyIlle, Ha BOJIE U B BO3JyXe Ha OO0
KEJIaeMOll CKOPOCTM M MO0 HE3HAYUTENbHOM CTOMMOCTH. B Takux MexaHu3Max BMECTO CHIIBI
COTPOTHBIICHUS ACUCTBEHHAs CUJIa YBETUUMBACTCS HAa KBaIpaT CKOPOCTH.

[ToTpeOyeTcss CAUIIKOM MHOTO BPEMEHM, 4YTOObI OMUCaTh HEOOXOIUMBIE MpPEIBAPUTEIbHBIC
YCIIOBUS, Yepe3 KOTOPHIE BO3MOXKHO CO3/IaTh MCTOYHHUKH SHEPTUH («UHBIE» TeMmIepaTypHble (OopMbl),
HUCTOYHUKUA (DOPMHUPYIOLIETO M JEBUTATUBHOTO MOTOKAa. Ero MOXXHO Ha3BaTh MOTOKOM, CO3JAIOIINM
KU3Hb.

Ho nmocrarouno wmaneiimeii ommOKy B OpraHu3allid ABW)KEHUS, Ui TOTO 4YTOOBI BBI3BATh,
HampuMep, BCEOOIIYI0 BOCIIPUUMYUBOCTD K PAKOBBIM 3a00JIEBAHUSIM U TOTAJIBHYIO SITHAEMUIO.

Baxxno He TO, OyJeT nu ABMKEHHE CHadalla akTUBHO B MPOM3BOJCTBE TeMIIEpaTyphl, KOTOpas B
CBOIO OuYepe/ib BBI3BIBAECT PEAKTUBHOE YBEIMUYECHUE B JABM)KEHUM, WM BHAaYajle TeMIlepaTypa, BbI3BaHHAs
(U3MYECKUMU, TEPMATBHBIMU WM XUMHYECKUMU SIBICHUSMH, TIOBIUSET HA MEXaHUUYECKOE JBUKCHHE
gyepe3 JBMKEHUE MOJEKyld. BaxkHO TO, KOT/la UMEHHO paszNU4YHbIE (OPMBI TEMIEPATYP, YIOMSIHYTHIE
paHee, BOBJIEKAIOTCS B MPOLIECC YCTAaHOBJIEHUSI paBHOBecHUs. UTO k€ KacaeTcsl TUIOB JABWXXEHHS, TO UX
clieyeT pa3iuyaTh Ha T€, YTO MPOAYHHPYIOTCS «HMHBIMH», U T€, YTO MPOAYIHPYIOTCS «OOBIYHBIMI)
¢dbopmamu Temmeparyp.



[TepBbIe — MArOT CHJIBI, TOCTIEAHUE — OC3KM3HCHHBI.

[Tonyyenue mMpOAYKTOB BBICOKOIO KayeCTBAa BO3MOXKHO E€IMHCTBEHHO 4YE€pe3 HCKIIOUYHUTEIIHHO
JOJITMH KypC Pa3BUTHSL U — 4YTO 3/IeCb HMMEET 3HAUY€HME — TOJbKO €CJIIM B Haudaje BO3HUKAET
MEXaHUYECKUH JIBIXKYIIUN UMITYJIbC, TOTOM OH aBTOMAaTHUYECKH ITPOBOLIMPYET PEAKTUBHOE BO3PACTAHUE
CWJIBI, HA KOTOPOM OCHOBAaH HOPMAJIbHBIN KypC JAIBHEMIIETO Pa3BUTHA.

Onnako, Kak MbI HaOMIOZaeM B CIydae CO BCEMHU COBPEMEHHBIMH MAalIMHAMH, €CJIH TEPBHIM
BO3HHMKACT (DM3UYCCKUH, TEPMAIBHBIA WJIA XAMHUYCCKHH HMITyJbC, TO B PE3YJIbTAaTe IOIydacTCs
OoOpaTHBI pPEaKTUBHBIH Kypc NalbHEHWIIEro pa3BUTHsA. TakuM 00pa3oM, CTAaHOBUTCS SCHO, 4YTO C
BO3PACTAIOIIECH CKOPOCTHIO BPAILICHHS COMPOTUBIICHUE JABUKEHUIO BO3PACTACT HA KBAJpaT YCKOPEHUS
MPOIIECCOB OOMeHa cyOcTaHIUsAMU (MEeTaboIM3Ma).

KopoHoBaHHBII 3aKOH COBPEMEHHOM TEXHOJIOTUU HE UMEET HUYETO OOIIEro ¢ 3aKOHAMH TPUPOIBI,
a SBJISICTCS BBITEKAIOIIMM TIOCJIEICTBUEM TpParu4yeckoil omwuOKu coBpeMeHHOW Hayku. Eil moka He
M3BECTHO, YTO €CIIM MPOIECChl OYIyT BBI3BaHbI €CTECTBEHHBIMU uMITyinbcamu (il primo movere), To mo
Mepe YBEJIMYECHHS CKOpPOCTH Ojaromapsi JOTOJHUTEIHHOMY  BIHSHHUIO  3aKPyYHBAIOIMIETOCS
BpalaTeIbHOTO JABMKCHUS CHJIA YBEIMUYUBACTCS B KBApaT.

Pesynbrar »TOrO pa3sBUBANONMIETOCS Mpolecca — IMOYTH OecrulaTHash MEXaHWuYecKas CHujla —
BBIJIEJISIFONIASCS BOJIA (TO €CTh pa3aApoO0IeHHBIA Ha aTOMBI BOJSTHOM T1ap).

B npoTHBOMNOJIOKHOM CiTydae CO3/1a€TCsl BCEYHUUTOKAIOIIUN OTOHb, U €r0 BOMCKO, COCTOSIIIEE U3
pPa3HBIX TOKCHYHBIX Ta30B, KOTOpPHIE BMECTE C HCTOMIAIONIMMUA TEMIEPaTypHBIMH (OpMamH,
MIPOBOIUPYIOITUMHU TPYITHOE OKOUCHEHHE, YCKOPSIOT pa3MHOKEHUE OaKTepuil.

N3 Bcero aToro ciemyer, 4YTO BCE TMOMBITKA MOOEIWTh HCTOYHHWK OOJE3HHW JI000TO poja
OecrioniesHbl M THIETHBI JI0 TeX MOp, Noka (opMmupymoomuye MmeTadoJnyYecKHue Mpoluecchl He OyayT
KOHTPOJMPOBATHCS HA HAYaJIbHOM YpOBHE. DTUM TaK)K€ MOXHO OOBSICHUTH BHE3AITHOE HCUE3HOBEHUE
0oneil M Wu3JIEUMBAHHE MHOTHX CEpPbE3HbIX 3a00JIeBaHUU MpPU YHNOTPEOIEHUU MHUTHEBOM BOJBI,
cozepskauieil (opMupyrolIue W JIEBUTATUBHBIE CYOCTAHIIMU, KOTOpBIE BBIBOJSAT U3 OpraHu3Ma Bce
BpeZHOE U TOKCHYHOe. B pesynbraTe OopraHun3M aBTOMAaTHYECKH BOCCTAHABIMBAET CBOM (DYHKIMU U
CBOMCTBa, CTAHOBUTCS (PU3MUECKU U YMCTBEHHO pabOTOCIIOCOOHBIM, a CJIEJOBATEILHO — 370POBBIM

Takum 006pazom, Mbl IMEEM JIeJI0 C IByMsI METaOOIMUYECKUMU MPOLIECCAMU, Pa3HBIMU 10 MIPUPOJIE
u QynkuusaM. O 00a HeoO6X0IUMBbI, 6€3 HUX HE MOTYT MPOUCXOAUTHh HUKAKKE MPOIIECChl OUUIICHUS U
HE MOTYT OBITh IOCTPOEHBI 00JIee BRICOKHE KU3HEHHbIE (DOPMBI.

DT ABa METa0OIMYECKUX IPOIEcca MPOTEKAIOT B KAXKJIOM OpraHu3Me:

a) MPOLIeCC OKUCIICHUS;

0) mpo1Iecc peayKIuH.

OHU U3BECTHBI XUMUKaM M TIPOU3BOSTCS HEECTECTBEHHBIM M TIOTOMY HEMPaBUIIBHBIM 00pa3oM U
MOJIYYaIOTCS C IOMOIIBbIO OOBIYHBIX TEMIIEPATYPHBIX (POpM.

[Ipoayktr mnpouecca okucieHus — pasznarawpoulee TedeHue-IIpoaykr mnpouecca peaykuum —
CHUHTe3upylollee TeueHue, B mepBom ciyuae 3ajeiicTBoBaHa Takas (popma MOJEKYISPHOTO IBUKECHHUS,
KOTOpasi peaau3yercsi B OCHOBHYIO MEpBUYHYIO (OpMATHBHYIO CyOCTaHIMIO, CBSI3bIBaeTCH,
noTpeOIIIeTCs U YCBAaUBAETCSl KOMIICHCUPYIOIIUMH 3aacaMy KHCIOPO/a.

DTOT MPOIECC BHI3BIBACTCS OCBOOOKIECHHUEM OMACHON perpeccupymomeil cyOCTaHIIUU, KOTOpas
CTAaHOBUTCS YHUIIOJSIPHOW M DHEPTHYHOI Onarojaapsi T0aKTUBHOMY (U3UYECKOMY, TE€PMaTbHOMY WU
XMMHUYECKOMY HadaJbHOMY UMIIYILCY, TOT/Ia KaKk OCHOBHAs (popMaTuBHAsI CyOCTaHIUsA, TJIOJOPOAHAS
Martepusi, CTAHOBUTCS MACCUBHOM O] €€ BIUSTHUEM.

OpHako ecnu criepBa JIEHCTBYET MEXaHMYECKUH CTapTOBBIA HMMITYIBC, KOTOPBIA JIOJKEH OBITh
MPOM3BEACH B OIpEAeICHHBIM 00pa3oM JEeHCTBYIOIIEM MPUOOpe, C COOTBETCTBYIOIEH (opmolt u
JM3aHOM, TOTJIa BO3HUKAIOT ()OPMBI XOJIOAA BBICHIETO TOpsiAKa. Uepe3 HHUX IIOJOpOJHAs MaTepus
(kapOOH WM «cHMajKas» Marepus), KOTOpas HPOTHBOJEHCTBYET IEHTPOOEKHOMY JBHKEHHIO!,
CTAaHOBUTCS CBOOOJHOM, YHUTOJSPHOW M BBICOKOAKTUBHOUM, B 3TO¥ cuTyanuu KHCIOPOJ CTAaHOBUTCS
MaCCUBHBIM TOJ1 TAKUM BJIMSIHUEM U CBS3bIBACTCS (BCIOMHUM PACKAYMBAIOIIUECS U TPETICUIYIIUE BETBU
pacTeHui, NOJAIINEe MEXaHUYECKUM UMITYJIbC OKPYKAIOIIEMY BO3AYXY).

! 3r0, MO-BUAMMOMY, NPOTUBOPEUUT OOIIEIPHHATOMY YTBEPIKICHHIO MPO YCHIIMBAKONIYIOCS AKTHBHOCTH KapOOHOB
JICHCTBHIO IIEHTPOCTPEMUTEIBHOTO JIBWKEHHS (CHapyXXH — BHYTpb), Ha camom nene [y kKakmod M3 JIByX CyOCTaHIIMH



CYHIECTBYIOT JBa MPOTUBOIIOIOXHBIX ((BO3}.'[€I71CTBI/I$I*, HeﬁCTByIOHIHe HeHT-pOGe)KHO U OEHTPOCTPEMUTECIILHO. KI/ICJ’IOPOZ[
ﬂeﬁCTByeT HeHTpO6e)KHO, CTAHOBSACH ArONBHBIM, U LNCHTPOCTPEMUTCIIbHO, CTAHOBACH ITACCHBHBIM. Ha060p0T, Kap6OHBI
I[eflCTByIOT HeH’I‘pO6€)KHO, CTaHOBSCH IMACCUBHBIMH, U HEHTPOCTPEMUTECIIbHO, CTAHOBSCh BBICOKOAKTHBHBIMHU

Kaxxnp1it  5BOJIIOLIMOHHBIA WM JICBOJIIOIMOHHBIA TIPOLIECC, TaKuM o00pa3oM, HMEET CBOM
XapaKTEepHbIH MCTOYHHUK, OT KOTOPOrO 3aBUCUT TOT WJIM MHOM XapakTep AEATEIbHOCTU. A HMMEHHO
paboTa TOW WIIM HHOM TeMIepaTypHOU IPYIIIIbL:

(A) popmaruBHas, )KU3HEYTBEPKAAIOMIAs (BOCIPOM3BOISAIIAS );

(b) paspymaromas, KU3HEOTPULIAOLIAS.

K rpynne A npunamnexat Bce GpOpMBbI Temia, BBI3BIBAIOUINE CMA] M KOHIEHTPALHUIO, U (OPMEI
X0JI0/1a, KOTOPbIE BBI3bIBAIOT SBJICHUS PACHIMPEHUS U YBEIMUEHUSI UHTCHCUBHOCTH.

K rpynne b otHOCsTCS BCe pacummpsitomye Gopmsl Teria U (GOpMbl X0JI0a, BbI3BIBAIOLINE CHAA U
KOHLIEHTPAIHUIO.

[Tocnennss TemnepatypHast popma yHHBEpcaiabHa JUIsl COBPEMEHHBIX TEXHOJIOTHIL, U OTCIOJa BCE
THUIETHBIE CTapaHusi JOCTUTHYTh COBEPIICHHON BBICOKOOPraHM30BaHHOW (OpMBI KyIbTypbhl. A eH,
HAa000pPOT, MPUXOTUTCS MOKUHATH IJIOJbI SKOHOMHYECKHUX KPHU3UCOB, KOTOpble OyayT Bce Oosee
CYIIIECTBEHHBI, 00JIee MHTEHCHUBHBI, 00JIee TII00ATBHEI.

B mnpupone o6e TemmepaTypHble TpYNNbl aKTUBHBI B JIIOOOM 30pOBOM OpraHu3Me. ITO
HEO0OXOIMMO TOTOMY, 4YTO (OpPMAaTHUBHBIE M JICBUTATHBHBIE CYIIHOCTH BOBJIEKAIOTCS B IPOILIECCHI
Omaromapsi TeMIrepaTypHOd Trpynmne A, a oclaOsoNIue CBSI3U IUCCOITMATUBHBIE CHJIBI — Ojaromaps
TeMmIepaTypHoil rpymnmne b, koTopas 3amensier npouecchl. ITa ABOMCTBEHHOCTh CO3Ja€T PUTM B PUTME
— CBOETO POJia YEThIPEXTAKTHBIN MOTOP, B KOTOPOM HMMITYJIbChI, HAIPAaBJICHHbIE BBEPX, BHU3, BHYTPb U
Hapyxy, MOI'YT PUTMHYHO JI€CTBOBATH HAa IPOCTOM 3BOJIOLHMOHHOM IyTH. BeduHoe cocTosiHme xaoca
MOCTOSIHHO CO3Ja€TCs B SIHULEHTpe KosieOaHWil. DTO BeNeT K MPOJOJDKAIOIIMMCSA DPACUICIUIEHUSM U
CIUSHUSM (JEJIEHUI0O U COEIMHEHUIO), TO WIM WHOE MpeolianaeT B 3aBUCHUMOCTH OT TOTO, KakKoi
MeTaboIMYEeCKU TpOoIecC AOHKEH MPOUCXOAUTh. DTO, IPYIrUMH CIOBAMH, JUISIIAsACS UCIOKOH BEKOB
OWTBa MEXKIy Yp-MaTepUHCKON W yp-paspymatomiei criamu. [loGexmaaer B Hel TUO0 MECTPYKTUBHOE,
nub0 KpeaTuBHOE Hauyano. Becerna onepikuBaer Bepx TO, YTO CIOCOOHO BTAIIUTh CBOETO MPOTHUBHUKA B
CepeIMHY 3TON TMraHTCKOI 00pbOBI, OKPYKUTb, CBA3ATh, IOTJIOTUTH U MIEPEBAPUTH €rO-

Pemaromum 31ech siBnsercs crnequuyHOe MOJIEKYISIPHOE IBUKEHHE, 0 KOTOPOM TOBOPUIOCH B
Hayvane naparpada. Uro BaxxHO, TpeOyeTcsl MEXaHUYECKH BBI3BAHHBIA MMITYJIbC MU3BHE, Yepe3 KOTOPHIi
IpU TOMOIIM JONOJHUTENBHBIX MPOLIECCOB OCHOBHAs MpupoiHas QopmaTuBHas cyOCTaHIUS —
IUIOJIOPOJIHBIM  KOHUEHTPAT — CTAHOBUTCS BBICOKOAKTHBHOW M CIOCOOHOW MOOEIUTh CBOEro
MIPOTUBHUKA, TACCUBHOTO MO/ BIUSHUEM 3TOT0 UMIIYJIbCA.

Mpbl 3aMHTEpECOBaHbI B TOM, YTOOBI ATO BCE MPOUCXOJUIIO B COOTBETCTBHHM C €CTECTBEHHBIM
3aKOHOM BHYTPEHHHMX B3aUMOJECUCTBHI. Bce BblllIeONMCaHHBIE MPOLIECCHl MOYHO CKONUPOBAaTh C
MPUPOJIHON MOJENTU B TOM Cy4ae, €Clii OHU OyIyT MPOUCXOIUTh B MEXaHHU3MaX CIEeNUaIbHOU (OPMBI
U KOHCTpyKiuu. KpeaTuBHas MX CyHIHOCTb, KOTOpPYIO l'eTe Ha3blBaJl «BHYTPEHHEH IJI0JOPOAHONY,
MOXKET C)KaTh CBO€ COCTaBJISIONIECE (KUCIOPOA) B LEHTPAJIbHYIO TOUYKY MOJIA 005 M MOKOPUTH €€ (CM-
puclJIO).

O CRErmt o SCROMBAME, SoNCTRVIONEIN A5008
R IRNOR ot

Puc. 10. Mneunslii myTb
[IpoaykT 3THX SIBJIEHUMH — TAWMHCTBEHHBIM BOCXOJALIUNA MOTOK, MPEIONPENEICHHOE MPUPOIOMN



gyno. CTpyamuiics u3 «HMHBIX» TeMIIEpPaTypHBIX (OpPM, OH PALMOHATIBHO ONPEAEISeT BO3pacTaHHE
KOPIYCKYJIIPHOTO W KBaJIMTATUBHOTO YJIYUYLIEHUS — CJIOBOM, IPEBPAIICHHE M COBEPILIEHCTBOBAHUE
BCEH MCXOTHOW MaTepuM — IPOLIECC CAMONIEPEPOKICHUS WIIH, KOPOYE TOBOPS, IBOJIIOLIUH, POXKIACHUS U
cMepTU

OpHako nepBUYHBIN (PU3MUECKUN, TEPMAJbHBIM, XUMUUYEUECKUH MMIYJIbC, KOTOPbIN BIMSIET Ha
MOJIEKYJISIPHOE JIBUYKEHHE TaKUM OO0pa3oM, YTO KHMCIOpPOJ CTAaHOBUTCS CBOOOJHBIM, YHU-TIOJSPHBIM U
aKTUBHBIM Oyarojapsi BOCCTAHOBUTEJIBLHOMY JIEHCTBUIO IMO3UTHUBHBIX TeMIlepaTyp Ipynnsl b, 3atem,
Oyayun BTSIymIM B LEHTP JTOH (OpMATHBHON MaTepHH, CTAHOBHUTCS IACCHBHBIM, CBSI3aHHBIM,
MOTJIOLEHHBIM U YCBOCHHBIM. [IpOIyKT >TUX SIBIEHMH — TOPMO3ALIEE PA3BUTHE KAaBUTALMOHHOE
Tedyere (Pa3sHOBHIHOCTb TaK HA3bIBAEMOTO 3JIEKTPUYECKOTO TOKA), COTOPOE ACUCTBYET HUCKIIOYUTEIHHO
KaK pasjararoliee TeUeHHWE U HE TOJbKO MOPTUT M pa3benaeT JOMacTH CTAJbHBIX TYpOMH, a TaKke
pasnaraeT M JUCCOLMUPYET KpOBb 3eMJid — BOXy- Eciu OOBSCHUTH BKpaTile, OHO JIMIIAET BCE
(OpMAaTUBHBIX U JIEBUTATUBHBIX SHEPTUil AJIs1 TOTO, YTOOBI OMEPTBUTH U YOUTH TO, UTO CKIIOHWJIOCH OT
CBOEr0 €CTECTBEHHOTO IyTH.

KpoBooOpa3oBanue win KpoBepaspylleHHe, CHHTE3UpYIO-liee WM pas3iararoliee TEeYeHHe —
KU3HEeoOpa3oBaHUE WM KH3HEpas3pylleHHe, — 3J0pOBbe yMmMa M Tejda WU OO0Je3Hb, :MepTh,
SKOHOMMUYECKUN KPU3ZUC — OMPEIEIIAIOT T€ (PAKTOPHI, O FOTOPBIX TOBOPUIIOCH B Havasle, BCE 3TO 3aBUCUT
OT MOJIEKYJISIpHOTO ABMKeHUs. [loka Hayka He 3HaeT pa3Iuuyuil Mexay (GopMaMH JBUKEHUS, KOTOpPbIE
OTIPEIEIISAIOT HE TOJIBKO BO3POXKACHUE M CMEPTh, @ TAKXKE MOCIIEJOBATEIbHOCTh SKOHOMUYECKUX MMHUKOB
CHaJIoB.

3nech cnenyeT Oosiee TOAPOOHO OOBSICHUTH MPUPOTY OMOMATHUTHBIX U OMODJIEKTPUUYECKUX TOKOB
WM MX MPOUCXOXKACHHUE U CYIIHOCTh. OHU BCeria BOZHUKAIOT U pab0Tal0T OJJHOBPEMEHHO, IOTOMY UTO
Bce OUIOJISIPHO, TO €CTh TaK K€, KaKk B MYXXKUYHMHE CYIIECTBYET KEHCKOE Hadajo, B KaXJA0W >KEHIINHE —
MYXCKO€. 371eCh — TO K€ caMo€, IIPOCTO BOIPOC, KAKOW TUIT MO-[€E€KYJISIPHOTO JABUKEHUS UMEET MECTO
BHayasle, TakuM o0Opa3oMm (eamiecTBys MpolieccaM OKHUCIEHUS WM peayKuuu. Bce 3710 romaer
HUYTOXXKHBIA HAYaJbHBI HUMITYJIbC, OTPENCSIONNUNA Cy-1b0y BCEro >XKMBYILETO, TO, MO KaKOMYy MYyTH
OyZeT HampaBje-l0 — HUCXOJSIIEro WM BOCXOAsIero pasBuras-CoBpeMeHHass Hayka OCHOBaHAa Ha
3HAHUAX CIMILIKOM HU3KO-O YpoBHS. Jlerpaaupyrolue jeca, OyCTOLEHHbIE Jyra U MoJjs, arpsa3HEHHbIE
BOJIbI U YEJIOBEUECKHE IYIIM W HAHOCAIIUE BPE] OTPACIU MPOMBIIUIEHHOCTH — MPEAYINPEKIAI0NINE
3HAKM TNI00aIbHON KaTacTpodbl. Uepes JIoKHbIE MPECTABICHUS O MUPOYCTPOWCTBE U HENpPaBUJIbLHbBIC
MyTU Pa3BUTHS HAyKa CO3HATENIbHO WM OECCO3HATENbHO MPEKPaTUT (OPMUPOBAHUE KAUECTBEHHOMN
MaTepuu, COBEepIlias rpaHAnO3HEHIIYI0 OIINOKY, y:KacHelIee IpecTyIIeHHe — MPecTyIJICHHE IPOTUB
OJIyXOTBOPEHHOW BO3BBILIEHHOW CHUJIBI POCTa. DTO JeJIaeT HEBO3MOXHBIM NMPEoOpa3oBaHHe MATEPUH B
sTepomaTeprio (3QUPHYI0 MaTEpUI0) U SHEPreTUYECKHE CTPYKTYPhl M OPraHU3MbI; 3TO TO HAa YTO
XpHucToc yKa3blBall B CBOEM Y4eHHMH, HoTpsciieM mup. IIpeobpazoBaHue BO3ZMOXKHO TOJIBKO B TOM
cilydae, ecld TOYHO CKOHCTPYMPOBAHHAs M CO3JaHHAs M3 ONpEleleHHBIX CIUIABOB «dalleuka»' wiu
KOHCTPYKIUSI YallleBUTHOU (DOpPMBI JBHraeTcsi MOTOMY >K€ MyTH, IO KOTOPOMY BOT YK€ OKOJIO JIBYX
TBICAY JIET XOJAT CBSILUEHHUKH BOKPYr anTaps. XOTsA CaMd OHHM, BO3MOYKHO, JaK€ HE MOHUMAIOT
HMCTUHHOTO 3HAUYEHUS M CMBICIIa MEPHBIX MMOBOPOTHBIX, @ TAKXKE KPECTOOOPA3HBIX JIBHXKEHUH.

HenocraTouHo HUKAaKUX CIOB Ui TOTO, YTOOBI KECTOKO PACKPUTHUKOBATH TE€X UYXKIBIX MPUPOIBI
JesiTeNIell HayKH, KOTOPbIE COTBOPWJIM C HUYETO HE IOJI03PEBAIOIIMMU IPOCTOBATBIMU YEJIOBEYECKUMHU
CYIIECTBAMH TO, YTO CO3JAJI0 UX PAaBHOMYIIME JIMOO MX KelaHue ynpaBiaTb. OcTaercs OJHO: TOYHO
yKa3aTb IEpCIEeKTUBbI, KOTOpble HaM Ipo3sAT B OyJylieM, a UMEHHO OHOJIOTHYECKHE IOCIIEACTBUS
HapyLeHHs IPUPOTHOTO BOJAHOTO OajlaHCca yepe3 a0CONMIOTHO BpakeOHYIO0 MO OTHOLIEHUIO K MPUpPOJe
JeATeNbHOCTh. B pe3ynbTare Bce T€ BEIIM, YTO BEPHO U MPEJAHHO COIMPOBOXKIAIOT HAC OT KOJIBIOENH J10
MOTHWJIBI, U TO, YTO TpeOyeTcsl A WX BO3HUKHOBEHMS, U MX NEPBOPOJIHOE IBMKEHUE OYIyT MITH IO
MyTH pa3pyIICHUsI.

KpoBp 3emim, TakuM o00pa3oM, paccMaTpuBaeTcs celyac TOJBKO KaK XMUMHMYECKH WHEpTHAas
CyOCTaHIIMs U OJTHO U3 TPAHCHIOPTHBIX CPEJICTB.

Herny6okue yMbl HE OCO3HAIOT ellle, KaKue KOJIOCCAlbHbIE PHEPTUU COJEepXKATCsS B MeJIbYaliIen
Karuie BOJBI M YTO OHU MOTYT OBITh CBSI3aHBI TMOO OCBOOOXK/IEHBI B 3aBUCUMOCTH OT TOT0, KaKOH BH]



JBYDKEHUS WCIOJB30BaTh JUIs paboThl ¢ HUMHU. Kaxercs yromuei, 4yTo CTOMMOCTh HPOM3BOJICTBA
SHEPTHUH, TeIlIa, X0JIOJIa U CBETa MOXKET ObITh yMeHbIIeHa Ha 90% mpHu MOMOLTH yp-CHJI, 3aKITFOYEHHBIX
B BojJc W Bo3ayxe (mpixanuu l'ocmona). A GopMaTHBHOE CHUHTE3UPYIOIIEE TEUYCHUE, BIMSIOIICEe Ha
MPOAYKTHBHOCTB, B TO K€ BPEMsI MOKET ObITh KAUECTBEHHO YIIyUIlIeHO U yBenuueHo Ha 30% B ron.

Yamreuka B 0OTaHMKE — HAPYXHas 4acTh JBOMHOIO OKOJIOIBETHHKA, COCTOSIIAS M3 YAIIEIUCTHKOB. 3aluIlaeT
OyTOH

CeroniHsi ynpaBlleHUE JIECHBIMH, BOJHBIMH, 3€MEIbHBIMU M SHEPreTUUYECKUMM PECcypcaMu U Bce
BETBM COBPEMEHHOM Hayku—B JI00OH oOTpaciu 3HAaHUW — Tparuyeckas oOIIMOKa, Y)KacHbIE
MOCJIEJICTBUSL KOTOPON CTaHYT SIBHBIMM TOTJa, KOIAa UX O€CHoJIe3HbIE UCTUHBI NMPOTJIOTUT U MEPEXKYET
MPAKTUYECKU OMBIT TOKOJICHHWH; KOTja JIOIM YBUIAT W TOWMYT, BO YTO HMEHHO MpeBpaTHiia
TEXHOJIOTUSl BO3AYX U BOJY, MCIOJB3Ysl MX HeecTecTBEHHBbIM IyTeM. llocpeacTtBoM 3THX abCypIHBIX
(dbopM BHXKEHUS MPOIYLUPYETCs Kak pa3 Ta TemIepaTypHas ¢opMa, KOTopas MIPOBOLUPYET pa3BUTHE
BpPEJOHOCHOTO KaBUTAIIMOHHOTO MOTOKA. Takoil MOTOK My/pasi MpUpOAa UCIIOJIb3YeT He JUIsl CO3/1aHus, a
JUISL pa3pyLIEHUs BCETO TOTO, YTO JTOJDKHO YWTH C 9BOJIFOLIMOHHOTO ITyTH, YTO 10 TOX WJIM UHOU ITPUYHHE
HE TOJIXOJUT JUIsl TaIbHEUIIEro pocTa v pa3BUTHSL.

A Kak pa3 HercueprnaeMblii HICTOYHHUK CHJIbI, KOTOPBIA MPHUPOIa UCTIOIB3YET AJIsi BO3POKICHUS U
co3gaHus, yOuBaeTcsi cOBpeMeHHOW Haykoi! W 3Tu paspylminTenbHble MNPUHIUIBI MPOJIOJIKAIOT
MpernojaBaTh B KaXJOW IIKOJIE, B KaKJIOM YHUBEPCHUTETE, U BCKOPE 4YEJIOBEUECTBO 3arOHUT cels B
cMepTebHbIA 0e3BbIXOAHBIN Tynuk. Hempepekaemble 3aKOHbI U JOTMbI OBLIM HM300peTEHBI, a HE
OTKPBITHl B IIPUPOJIE, TJI€ HET HUYEro CTaTUYHOTO U HENMPEepeKaeMoro, BCe TEUET, BCE M3MEHSETCS, BCE
OTHOCHTEIIBHO.

Hemnpenoxxupiii 3aKk0H B3aMMOJCUCTBHUI, 0€3 KOTOpPOro He OBLJIO OBl HU €CTECTBEHHBIX (HOpM
JBYOKEHUS, HH 4ero-an0o0, pOKIaioIero HOBYIO KH3Hb, ObUI. He3ameueH, urnopuposad. Nulla poena
sine lege — et Hakaszanus Oe3 3aKoHa.

Jlyis ipupo bl OBLIO HEBO3MOXKHBIM HaKa3aTh TOTO, KTO SIBJISIETCS OTBETCTBEHHBIM 32 HE3aBHUIHbIC
CyIb0bl MUJUTHOHOB YeJIOBEYECKHUX CYIIECTB. Y Hee HET JPYroro MyTH, Kak HaKa3aTh BCE UEIOBEYECTBO
OJIHO U3 CaMbIX CTPAIIHBIX O€]] — Tr0oJ0J0M

BocemMbcoT MIIIITHOHOB JTFO/ICH, TO €CTh OJIHA TPETh KUBYIIUX Ha 3emiie ceroaus (1946 r.), Oynyt
OpoOIlIeHbl Ha TOJOJHYIO CMEpPTh, €CIIM B MOCIEIHUNA MOMEHT Mbl HE CMOXXEM OTKpPBITh Ija3a U
MOYYBCTBOBATh PA3HHUILy MOTOKOB, U3 KOTOPBIX B 3aBUCUMOCTU OT BHIOPAHHOIO JIETKOTO M3HAYAIBLHOTO
HMITYJIbCA MOKET POJIUTHCS KU3Hb UIH CMEPTh.

CrpaHHbIil TOBOPOT CyIbOBI BEAET MEHsSI K IMOXOPOHEHHBIM HJeallaM JIPEBHUX KYJIbTYp, COBCEM
3a0bIThIX K 20 Mato 1946 roga. Jlrogu nmocmenBaroTcst Hafo0 MHOM. OHU yOEKJEHBI, YTO UMEIOT JIENO C
cyMacHieIM, 0e3yMHBIM Y€JI0BEKOM, Ha3bIBAIOIIUM BOAY — KPOBBIO 3eMIIH.

3 HoBble ¢popMbI IBHKEHNSI M DHEPTUH
DKOHOMMKA, OCHOBAHHASI HA PEaKTUBHOM TOILIMBE

Cexpem ecmecmegenHoul 08udxCywell Cuibl — 8 08UNCeHUU 3eMau no KOCMUYECKOU KPUBOII.
Jleonmraiiy, aBryct 1945 r., apxuss! Llay6eprepa

Heckonbko BekoB Hazan ['amumneidt oTKpbLI, 4uTo 3emulsl Bpallaercs BOKpPYr cBoed ocu. M3-3a
OTKPBITHS 3TOW OCOOEHHOCTH JBWKEHHS CTapyIIKU 3eMJIH, KOTOpOe celyac M3BECTHO BCEMY MHPY,
lanuneit mpormen uyepe3 BCEBO3MOXKHBIE HCIBITAHUSA, M 3TO JaJleKO HE €AMHCTBEHHBIN MO0JI0OHBII
MIPUMEP, MOTOMY KaK T€, KTO UAYT HANEPEKOP APEBHUM TPAMMIMSAM U 3aKOHAM, BCETJIa MPETEPIIEBAKOT
MYKH U UCIBITAaHUS, YTO B OOIIEM BO MHOTOM KOMIIEHCUPYETCS CYACTIMBBIM MOMEHTOM TOPIKECTBa
WCTHUHEI.

K coxanenuto, ['anuneii He MOT OOBSICHHUTH, MOUYeMy (PAKTHUECKH 3eMJIsl BpAllaeTCs BOKPYT
cOOCTBEHHOM OCH U YTO JIOJDKHO MOHUMATHCS TIOJT CIOBOM «cOOCTBeHHas» och. Ecnu ObI eMy Bce-Taku
yI1aJoCh TOHATh U OOBSICHUTH TO JAPYTMM, TO MBI CEUac He UM Obl B TOM Y)KaCHOM BEKE MaIlliH U
IIPH 3TOM HE Jienanu Obl OE3yMHBIX MOMBITOK CTPOUTH IUBIIM3AINIO, UCIIONIB3YS CKHUTAIONNE (HOPMBI



TEIUIa, KOTOPbIE B IIPUPOJIE pa3pyLIatOT TO, YTO SIBJISETCS HEMOAXOAAIIUM JUIS JajdbHENIIEro pa3BUTHUS.
Mgl ObI HE YHUUTOXKAJU CBOU Jieca JJIsl TOTO, YTOOBI IMPOU3BECTU PAa3pyIIUTENbHBIE (POPMBI TEMIIEPATYD.
Kpome Toro, 3amacel yrisi Tak K€ XOpOLIM, KaK M HCUepla-eMbl, U T€, KTO YIpPaBISET CKYAHBIMU
OCTaTKaMHM yIJIs, 0OJIbIIE HEe XOTST MOJaraThCs JHUIIb Ha YePHBIEC aIMasbl, TeM 00Jiee YTO H3HAYAIBHO IO
CBOEH Npupoje OHU ObLIN IIPEIHA3HAYEHBI COBCEM ISl MHBIX LIeNei

be3 yrns He Obulo Obl HUKAKON BOJBI, a O€3 BOJbI — HMUKAaKOM XHW3HMU. B yrie, kak u B Apyrux
MIOJIE3HBIX HMCKOMAEMBbIX, COJEPYKATCS 3JIEMEHTHI YroJIbHBIX KHCIIOT, B KOTOPBIX, B CBOI OYEpelb,
3aKJIIOUEHBl AJUIOTPOIIHBIE NEPBUUYHBIE MaTepuaibl Uil pocTa W pa3BuUTUs Xu3HHU. biaronmaps pabote
ounoneHTpupyrn 3TH Oa3uCHBIE CYOCTaHIMU BBICBOOOXKIAIOTCS IOCPEACTBOM LUKIOWAATIHHOTO
CIUPAJIBHOTO ABMXKEHUS 3EMJIM U MO BIUSHUEM PEAKTUBHBIX OXJIAXKJIAIOUIUX CYOCTAHLIMN MOTJIOIAIOT
(cBsi3pIBAIOT) KUCIOPO. Takum 00pa3oM co3gaercs pa3HOCTh MOTEHIMAJIOB, YTO BBIPAYKAETCS B PA3HUILIE
TeMIlepaTyp, KOTOpas, B CBOIO OdYepelb, KaK BCEIPOHUKAIOLIEe BBEPX-BHMU3, BHYTPb-HapYyXy
BHYTpPEHHEE JIBH)KEHUE, HHTEHCUPUIMPYET (PU3HUECKYIO (BHELIHIOW) (popMy ABMKEHUS. DTO MPUBOIUT
K OOHOBJIEHHIO M MHTEHCU(UKALWM BHYTPEHHUX JAWHAMHUYECKUX IPOIIECCOB, KOTOPBIE OIATH XKeE
NEUCTBYIOT, YTOOBl CTHUMYJIMpPOBATh JOTMOJIHUTENbHOE JBUXKEHHE. TakuMm o0pa3oM, aOCOJIOTHO
HEYJIUBUTENIBHO TO, YTO CTapyllka 3emiis BpalllaeTcsi BOKPYr CBOEH COOCTBEHHOH OCH, MOTOMY 4YTO B
3TOM COOCTBEHHOM OcH (KaK M B IPKOM CBETOBOM KaHaJle BHYTPH BOJHOW CTPyH) MPUCYTCTBYIOT T€ XKe
camble CHJIBI, Onaroaapsi KOTOpeIM (Openb BTATHBAETCA MOTOKOM, KaK B CEpeAMHY BOJSHOTO CMepya.
CoBpeMeHHasi MEXaHHWKa HE CIOCOOHAa HaWTH OOBICHEHHE ATOMY (PeHOMeHy, MoToMy Kak dopenn
MPUXOJUTCS HE TOJBKO IMpeojojeBaTh CHIy COOCTBEHHOTO Beca, a TakkKe M CHIy TEYeHHUs
HUcnaaaoen Bojbl. A e, Ha000POT, TEM Jierye ABUTAThCA BBEPX, UM ObICTpee ABUKYTCS XOJIOJHBIE
BOJISTHbIE MAcChl ONpeAETICHHOW TeMIEpaTyphl, IPUUEM KaXKIbl U3 MOTOKOB 3aBepsETCS BOKPYI CBOEH
OCH TaK XK€, KaKk M 3eMJisd KpyTHTCA BOKpYr cBoel. [IoToku BXoaaT B macTh (OpeNu U BBIXOAAT 4epes3
*kabpbl. Takum oOpa3om, COOCTBEHHAs OCh CO3/1aeTCs TOT/a, KOTJa YTO-TM00 BO3BpAIIACTCs K CBOEMY
YP-MCTOYHUKY U CTAHOBMUTCS CBOOOJHBIM 4depe3 0co0oe BpallaTeIbHOE IBMKEHHUE U CUJIBI TPEHUS,
KOTOpbIE OHO CO3/aeT. BpIcBOOOXJasich TakUM IIyTeM, OHO IpeBpaiiaer (opMy SHEpruH,
TeHEPUPYIOUIYI0 JBWXKEHHE — Kak B ciydae (openu, — B ¢opmy IBumxeHusa. IloTok sHeprum,
IIPOTHBOHAIPABJICHHBIA TEUCHUIO BOJIbI, — 3TO CHJIA, KOTOpasi JaeT BO3MOXKHOCTb BCEMY, UTO IOJI3aeT
WIH JIETaeT Ha MOBEPXHOCTU 3€MJIM, NPEO0JIeBaTh COOCTBEHHBINH Bec. CII0OBOM, 3TO CHJIA JIEBUTALHUH,
0€e3 KOTopoii He ObLI0 Obl HU JKU3HU, HU ABMXKEHHS, HU POCTa U IPaBUTALIUM -

OT0 ecrecTBeHHas (OpMaTUBHAS U JIEBUTATHBHAs CUJIA, KOTOpas MOXKET OBbITh BBbI3BaHA TOJILKO
MaIllMHAMH, TPOU3BOIAIIMMYU [IMKJIOUJAIBHOE CIIMPAJIbHO3aBUXPEHHOE JABMKEHHE, HE3aBUCUMO OT TOTO,
CTaLlMOHAPHBIE 3TO WJIM JBWXKYLIMECS MAallMHbl UM Jake Moaeiau MamuH. OHM MoryT padoTath, He
TpeOysl MpHU 3TOM HHUKAKMX 3aTpaT, IEHCTBYs Ha JIIOOOH jKelaeMoil CKOpOCTH Ha 3emile, 0] BOJOH, B
BO3/YyXE.

Wx orpoMHas cuiia BbI3bIBAETCS MPOLIECCAMU XOJOJHOIO OKHCICHUS, KOTOPbIE IPOUCXOAAT, KOTAa
Macchl OPraHUYECKUX KUCIOT — KaK ObIJIO YKa3aHO BBIIIE — JABHXKYTCS LIGHTPOOEKHO U, O] BIUSIHUEM
IpYruxX Ko-(akTOpoB, AOCTUIAlOT CBOEr0 OTHOCUTENIBHO BBICOKOTO YPOBHS 3KcrnaHCHM ((opMbl
U3ITy4eHus).

B 3TOM CBOGOJJHOM COCTOSIHUM OHU MOTPEOISAIOT (CBSA3BIBAIOT) KUCIOPOAHBIE SJIEMEHTBI, KOTOpPbIE
— YTO HEU3BECTHO BCE €lIE HAYKE — JECHCTBYIOT LEHTPOCTPEMUTENBHO. Y IUIOTHASCH, O-271EMEHTHI KaK
ObI BTATMBAIOTCS B LIGHTP HEBUAMMOI OCH, a 3aTe€M OHH JIOJKHBI OBITh PACCESIHBI MEXaHUUYECKUM ITyTEM.
Tak, Oyaydd pacrbUIEHHBIMH, OHH CTaHOBATCS MPUEMIEMBIMH® Uil TOTO, YTOObI JEHCTBOBATH Kak
JIEBUTALIMOHHOE TOILJIMBO JJIsl BCEX OCTAJIbHBIX MPOLECCOB (TO €CTh pa3Hble MOTOKH, IBIKYIIHMECS B
BETpE, Y€l KMCTOYHHMK [JBW)KEHHMS — BETEpP TAaKKE BO3HUKAET YEPE3 PEAKTUBHBIE pa3iIuuus B
Temreparype). BepTUKaabHO pPacHoOJIOKEHHbIE CHJIBI IUKIOHOB, Tal(pyHOB, yparaHoB M T-JA- TaKkKe
OCHOBaHbl HAa 3TOM DJBOJIIOIMOHHOM Ipoliecce M oO0NagaloT KUHETHYeCKOW sHepruei Omaromaps
XOJIOJIHBIM IIpOLIECCaM OKHUCIICHHUS,

«OObIYHas» HayKa M IUTIOIONIAS OTHEM TEXHOJIOTHUS, €CTECTBEHHO, JENIAl0T 3TO COBCEM IIO-
JIpyromy, A€HCTBUTEIBHO JUAMETPAIbHO MPOTUBOIOIOKHBIM CIOCO00OM. OHU 3KCIITYyaTHUPYIOT ropsune
IIPOLIECCHl OKUCJIEHMSI KaK OCHOBY JUIsl BCEX IPOILECCOB, B pe3ynbrare MPOMCXOIUT HapalluBaHHE
JEKOMIIO3UTUBHON U PETPECCUPYIOLEH CUIIBI, KOTOpasi B IPUPOJIE UCIIOIb3YETCA JUIsl pa3pyLlEeHus TOTO,



YTO SABJISIETCA HETOJHBIM K pa3BUTHIO. HeyauBUTENBHO, YTO ATOT THUIl CHJIBI PEAarupyer C CUJIaMH
CONPOTHUBIICHHUS, 3HAUCHUE KOTOPHIX YBEIIMUMBACTCS B KBaJpaT, MPOTHUB OE3yMHsl €ro HEMpPaBOMEPHOI
AKCIUTYaTaIMH IS [eJIel HapalluBaHus KyJbTypHbBIX Onar. [1o3ToMy BeHUAIONINil 3aKOH CeroIHSITHEN
TEXHOJIOTHH, 3aKOH COXPAHECHHUS 3HEPIHMM M TaK HA3bIBAEMOr0 SKBHUBAJIEHTAa BBICOKOW TEMIIEPATYpHI,
OCHOBaH Ha HEECTECTBEHHOM Oa3uce pa3BUTHi. UTOOBI Pa3bSICHHUTh ITO, COBPEMCHHAs HayKa WU €€
TEXHOJIOTHUS CeJla HE Ha Ty JIOLIA/b U €T YK€ CIUIIKOM J10Jr0. OHa UCTpaTUia BCe CUIbl HA TO, YTOObI
BJIE3Th M0 YIIM B OOJIOTO 3KOHOMHYECKOro kpuzuca. OHa HE MOHsIA, KaK KONMUPOBATh HJCATbHBIM
METOJI JOOBIUM HEPTHH U (OPMUPYIONICH CHIIBI Yepe3 HAaTypalbHOE MpeoOpa3oBaHUE CHIPhsSI HU3IIETO
MOpsiAKa B MaTepUalibl U U3JENIHS BBICOKOTO KauecTBa. OHa HE Jorajanach, Kak cleiarh €CTECTBEHHBIC
HWCTOYHHUKHU SHEPTUU JOCTYIHBIMU U UCIIOJb30BaTh UX B HEOTPAHUYECHHOM KOJIMYECTBE.

Bukrop Illay6eprep ucnonssyer cioBo «mundgerechty, koropoe OyKBaIbHO O3HAYAET CIOAXOSIINH JUIS pTay. 31ech
9TO CJIOBO HCIOJNB3YETCS MO OTHOIICHHIO K MepepaboTKe MIIM MOATOTOBKE KUCIOPOIHBIX DJIEMEHTOB JUISl TOTO, YTOOBI SBHITh
MOTJIONICHHBIMU  (CBSI3aHHBIMH) KapOoHamu. [locnmenyroiee OMCaHHWE EHCTBUS «IIOTOKOB, JIBUTAIONIMXCS B BETPE»
OTHOCHUTCSI K TOMY, KaK JIBUTAIOTCSI MOJ JCHCTBHEM BeTpa JHCThA M BETBH JepeBa, Crudasch WiIM JIOMasCh H3-3a
MePEIBMKEHHUS] OTPOMHBIX BO3YIITHBIX MAcC

O,ZII/IH N3 TaKHUX CKPBITBIX HCTOYHHUKOB SHEPTHUU NMPHUCYTCTBYET B CKPBITOM COCTOSHUH B KaMHSX,
KOTOPbIE€ UCITYCKAIOT XOJIOJIHBIN 30JI0TOM Kap, KOrAa TpyTCa APYr O Apyra noj BOJON — MPU3HAK TOTO,
YTO OTU KOHICHTPAIUU SHCPIUH ABJIAIOTCA 3PCIIBIMU U JOJDKHBIM O6p330M CIIJIaBJICHHBIMH. ABCTpI/ISI, )51
TI/IpOJ'II) B YaCTHOCTHU, HCKIKOYUTCIBHO oorara TakKMMH MOJE3HBIMHU HCKOITaCMbIMH, COACPKAIMUMU
QUIOTpOIHBIE (hopMupyrole W JEBUTATHBHBIE BemecTBa. OHU MOTYT WCIIOJIB30BATHCS, YTOOBI
IMPOU3BECTHU PCAKTHBHBLIC TEMIICPATYPbl OUCHb IIPOCTBEIMU CPEACTBAMMU. Onu MOTYT 00€eCIIeYUTh BIOJIHE
uaeanbHyio (OpMy BHYTPEHHETO HarpeBaHUsS M OXJIAXJIEHUS TEM XK€ CIOCOO00M, KOTOPBIM NpHUpOa
COXpaHSIET 3eMJII0 MPOXJAJHON JIETOM M TeIuioh 3uMoM. biaromapst 3ToMy HckomaemMomy ABCTpUs
CTaHET O4YeHb OOTaToi, €CIM TOJIBKO 3aXO4YeT U CrepBa M30aBUTCS OKOHYATEIbHO OT TaK HAa3bIBAEMBIX
SKCHEPTOB U CHEIHATUCTOB. MHOTHE BEIIK MOTYT OBITH TOpa30 MpoIle, YeM KaKyTCs.

EctecTBeHHO, HU OJMH HOPMAJbHBIA YEIOBEK HE MOBEPHUT 8 TO, YTO €My B IIKOJE, B IEPKBU
MOJIOCKAJIM MO3TH, YTOOBI 3aCTa- BUTh MOBEPUTH B CYIIECTBOBAaHHE HEMOKOJIECOMMBIX 3aKOHOB U JIOTM B
MIPHUPO/Ie, KaCAIOUINXCS B3aMOJICHCTBUS BEIIECTB U MeTabomuyeckux mnpoueccoB. [1o aToit mpuunHe Bce
ele HeoOXOJMMO IMepeyyuBaTh MOCTENEHHO M B3STh B MOMOIb HEOOJBIION HpHUMEp, M3BECTHBIM
KOKJOMY yBa)karolemy ceOsi TUPOJIbLlY, KOTOPBIH JIFOOUT BBIMUTH OOKaJl XOPOIIEro BUHA, MYCTh JaXe
OHO M HECJAJIKOE.

W3BecTHO, 4TO XOpollee, JIErkoe U BKYCHOE CTapoe BUHO MOJy4aeTcsl IyTeM OpOKEHHs] B BUHHBIX
norpedax. 9To HE UYTO MHOE, KaK JopMa eCTEeCTBEHHOTO Mpoiiecca nepepaboTku. B HeM BaxkHYyIO poib
UTpaeT UUKIOUJATbHOE CHUPAIBHOE JBIKEHUE — JBUKEHHE, KOTOPOE IOKTOP HA30BET «CIHPAIbIO
KU3HU», a OHOTeXHHUK — «JIBOWHBIM CIHMPAJIEBUJIHBIM BOJHOBBIM JBUXKEHHEM™ (TO €CTb
IUKIOUIATbHBIM JIBDKEHHEM KpPOBH, KOTOPOMY MBI OOs3aHBI HaJMYMEM HaIllero MEHTAIHUTETa,
MOSIBJICHUEM CIIOCOOHOCTH MBICIHTh, OCOOBIM CTPOEHHEM KOCTeM U IUIOTH, PENpOIyKTUBHBIX
SMOPUOHOB U, KOHEUHO, BO3MOKHOCTBIO MTPE0I0JIeBaTh CUIy COOCTBEHHOTO (PM3UYECKOTO BEca).

Korpa coxu ppykTOB, BEIPOCIINX HA COTHEYHOM CBETE, HAUMHAIOT OPOAUTH — ATO 3HAK TOTO, YTO
NEUCTBYIONINE TeMIepaTypHble TpaJueHThl AKTHUBU3UPOBANU TMpolecc (epMEeHTAlluu, KOTOPBIH Ha
HAYallbHBIX CTAJUAX OTIENseT BHYTpeHHIOI ¢opMy oT BHemHell. [lepBas oTaensieTcsi M BBIHOCHTCS
HapyXy UEHTPOOESKHBIM JBIDKEHHEM. BTopas yKperusieT CBOM BHYTPEHHHE CBSI3U; MPOIYKT
YCTaHOBJICHHS dTUX CBS3€H SABIAETCS TEM, YTO TAaKKe BBIBOJUT HAC M3 TOHKOTO COAaHCUPOBAHHOTO
paBHOBECHS, KOTOPHIM OecrhpecTaHHO Hacnaxaaercsa 3emua. Hukorga He mpeObiBas B COCTOSIHUU
OKOHYATEIILHOTO PaBHOBECHsI, OHA TIOCTOSTHHO BpAaIllaeTCs BOKPYT CBOEH ocu B TOH (hopMe NBIKEHUS,
KOTOpO€ OTKJIOHSET U KOJIEeONeT ee B ABYX HampaBieHusX. OHa MOpoKaaeT 00paTHO CUMMETPUYHYIO U
00paTHO MPOMOPIHUOHATBEHYIO JIEHCTBYIONIYIO CHITY, JAIOUIYyI0 BO3MOYKHOCTH BCEMY JKHBOMY Ha 3emiie
JIBUTAThCS aBTOHOMHO M MPOM3BOJIBHO B MOWCKAaX MUIIM, KOTOpas TaKXe, B CBOIO OYEPENb, COJEPKUT
AIJIOTPOTIHBIE JHepreTudeckue cyOcTanmuu. OHU pacmafaroTcs B pe3ylbTaTe BUOpaIUii OpraHos,
KOTOpasi BEJIET K Pa3BUTHUIO (PU3HUECKON U MEHTATBLHOUW CHUJIIBI, YbH YP-TIEPBOMPUUMHBI TOKA HE OTKPBHLIN
ere PU3UKO-TEXHUUECKUE YUCHbIE, MEPSIONIUE SHEPTHIO OOBIYHBIMU KATOPUSIMHU M U3MEPEHUS BEAYILIHE



110 JAECATUYHBIM HIKanaM. bojee Toro, OHM UCKPEHHE BEPAT B TO, YTO CBOMMHU IUHLETAMU OHU MOTYT
3aXBaTUTh M PACCMOTPETH JIIOObIE MPUPOIHBIE 00BbEKTHI. OHAKO, K COKAJICHUIO, HE BCE MOYKHO ITOCTUYb
IIpY NIOMOILM 3TOrO 3aMEYaTeIbHOTO MHCTPYMEHTA, IPOU3BOJUTEIL MEPBl U BECa — 3TO HEYJIOBUMas
SKCTpaopArHapHas (opMa SHEpruu, KOTopas IO CBOCH CyTH MEPEepoXkKAaeT camy cebs, YTO U JBUKET
BCEMH OOBIYHBIMU 3€MHBIMU TPOLIECCAMHU.

Bo3Bpatumcs k BUHOrpasHOMY BUHY. 3/I€Ch MPOILIECC C CAMOI0 Haydaja MPOUCXOJIUT HA00OPOT,
ITIOCKOJIbPKY BHOBb aKTMBU3MPOBAaHHBIE CWJIBI JCUCTBYIOT PEAKTHBHO, TO €CThb HApYyLIAIOT COCTOSIHHE
YCTOWYMBOrO paBHOBecus. buorexHosornn Oyaymiero JIOJKHBI CAENaTh BCE, YTOObl HAyYUThCS
COXPaHATh ATy HEYCTOMUMBOCTh. HaM HYXHO Kak MMHMMYM pa3jioMarb paOOTaolIUe TSHKEJIOBECHbBIE
MAIIUHBI ISl TOTO, YTOOBI B KOHIIE KOHIIOB PEIIUThH TI00abHYIO MPOOIeMy HEXBATKH TOILJIMBA M CHIIBI
peanbHBIM M HMJCAIbHBIM IyTeM. MBI JTOJKHBI MCIOJIB30BaTh TE€ K€ CaMble€ CHIIBI, KOTOPBIE CO3/Aal0T
MIPUPOIHOE pa3zHOOOpasue, CIOCOOCTBYIOT CO3PEBAHMIO YpOXKas, BIMSIOT Ha MPOAOIKUTEIBHOCTH
KU3HHU, TO €CTh €CTECTBEHHBIE, (POPMUPYIOIINE U JIEBUTATUBHBIE CUiIbl. COBpEMEHHBIE MEXaHU3MBI JTH00
CBSI3BIBAIOT 3HAUUTEJIBHOE KOJIMYECTBO ATUX CHJI, IMOO pa3pylliatoT UX.

Ora BOMHAs UIrpa U3BEYHOI'O JIBUYKEHUS MOXKET ObITh HEMOCPEACTBEHHO PACCMOTPEHA U U3YydeHa
B DNIIYOOKMX, IPOXJAJAHBIX BUHHBIX Morpedax. XpaHsmiascs 3/€Ch SHEprus Mpoluia J0JITUN MyTh OT
BO3HUKHOBEHMSI Ha COJIHIIE [0 BHUHOTPATHOM JIO3bL. 3aTeéM €l NPEACTOUT TMEepEeTUpaHUuEe u
MEpEMENINBAHNE — AHAJIOT [IMKJIONUIATBHOTO JBH)KECHUS.

CHauana sTa Macca OYMIIAETCS, a MOTOM MYTHEET M IOCJE 3aBEPIICHHS NEPHOJa CO3PEBAHMS
cTaHOBUTCA Ooiiee mpo3padyHoi. Tak pabGoTtaer Myzapas mHpupoia, JoObie (GopMbl B HEW HMEIOT
OECKOHEYHBI HBOJIIOUMOHHBIN MyTh. HammM OegHbIM AyliaM JOCTYIHA €IUHCTBEHHAas yHHUKaJlbHas
HU3Hb, U MBI JIOJDKHBI MCIOJIB30BaTh JJIsl CBOMX OJIar LUKIOWJAIbHOE CIUPAIBbHOE JBMKEHUE, YTOObI
HEHTpaTn30BaTh PEaKTUBHbBIEC SHEPTUH, AOJDKHBI BeCTU ceOs 0ojiee 0OCMOTPUTENBHO, YTOOBI CTaTh XOTh
HEMHOTO JIy4llle, B TO BpeMs KaKk Ha 3eMJle BCE €Ille€ MPOLBETAIOT MNOCIEACTBUS «AaKTUBHON» MEXaHUKH.
JlpyruMu ciioBaMu, Mbl JIOJKHBI TIOJTHOCTBIO H3MEHHUTh CIIOCO0 MpOou3BOACTBA. baioM J0KHO MPaBUThH
UUKIOUIATbHOE CHUPAJIBHOE JBWKEHHE. OJTO, MO JIOTMKE, NpHUBEIeT K IMOYTH uTo OecruiaTHOM
MEXaHMYECKOM FeHEepalM PEaKTUBHBIX Pa3HOCTEN MOTEHIMAIOB, KOTOPBIE, B CBOO OYEPE/b, BBI3BIBAIOT
YBEIMYECHUE U YCUJICHUE NEHCTBEHHBIX PAa3JIMUMi B JBWKEHUU. Vcronb3yemble CHOBA, OHU BBI3BIBAIOT
YBEIMYECHUE pa3nyusl MNOTCHUHUAJIOB PEAaKTUBHOM NPUPOABI M Tak Jajiee 10 TeX I[Op, IOKa He
00pa3yloTcsl Takhe TeMIlepaTypbl U PEaKTHUBHBIE CHIIBI, YTO MOTPEOyeTCs] TOHKOE MCKYCCTBO U YMEHHUE
JUIA TOrO, 4TOOBI YNPAaBIATH, KOHTPOJUPOBATH U OJOKUPOBATH BIUSHUE STHUX 3JIEMEHTAPHBIX CHUII
BCcachlBaHUS W JaBieHus. J{iusg 3Toro HykHa OyleT TMOMOIb BBICOKOKBATU(UIIMPOBAHHBIX
crenuanucToB. BepostHo, uMu OynyT Kak pa3 Te, KTO y4acrByeT B HapylIEHUU HOPMAJILHOTO Kypca
sBomonuy. [leyanbHo, HO ceifyac OHM HE MOHMMAIOT, YTO CBOMMH PYKaMU CO3JAIOT Kpu3HUC. UTOOBI
YEJIOBEUYECTBO JIOCTUIJIO MPOLBETAHUS, CIEIYET MOJHOCTHIO CMEHUTh UJ€albl, KOTOPbIE MPOIMOBEAYIOT
Hama QU3MKO-TEeXHUYECKasi HayKa, IIKOJIa, [IepKOBb. BooOIe — KTO-TO MOXKET BEpUTh ITOMY, KTO-TO
— HET — CYIIECTBYET JBE 4YyAECHbIM 00pa3oM (YHKIMOHUPYIOUUX (OPMBI BEYHOTO IBMKEHUS,
KOTOPBIE MPOU3BOJAT U HAIIPABJISIIOT POKIECHUE U CMEPTh.

U Teneppb Kaxkaplii MOXKET BBIOPATH It ce0sl TOT MyTh, KOTOPBIN O0Jiee BCEro emy Mo Jyile.

Hcnoab30BaHue HA NMPaKTHKe HMKJIOMIAJBHOIO CIHPAJIBHOIO JBUKEHHSI, BOSHUKAKIIETO
0s1arogapsi mpoueccaM OKHMCJICHUs IIPH HU3KUX TeMIlepaTypax

JlecoBoacTBO

BeicTphIii pocT W peKynbTUBAIMs JIIOOBIX IIEHHBIX TIOPOJ JEPEBHEB BO3MOXKHBI IyTEM
BOCCTAHOBJIEHUS LUKJIOMJAIBHOIO CHHMPAJIBHOTO JBWKEHUS B TMPUPOJE Yepe3 BOCCO3JaHUE
€CTECTBEHHBIX MPOMOPILUK BHUIOBOTO COCTaBa IPEBECHBIX TMOPOJA B DJKOCHUCTEME (OMpeIeNeHHOTO
COYETAaHMs PA3IMYHBIX KPOH U KOPHEBBIX CUCTEM). DTO PEAaHUMHUPYET PEAKTHUBHBIE TEMIEPATTYPHbIC
paznuuus  (BOCCTAHOBUT  MHKPOKIMMAT  dYepe3  ONpEeNeNIeHHBIM  00pa3oM  yIOpsSAOUYEHHOE
B3aMMO/ICHICTBUE BEPXHUX M HWKHHX SPYCOB), M Olarojaps 3TOMY MOTJOMIAIONINE TEIJI0 TMOTOKH
OCBEXAIOIIUX U OXJKIAIOUIUX CYOCTaHIMNA OyAyT MOJHUMATHCS BBEPX, MOJOOHO IMKIOMAATHHBIM
BuxpsM. OHU OYAYT IPOBOIIUPOBATEH XOJIOJHBIEC TIPOIECCH OKUCICHHUS, CIOCOOCTBYIONINE JAIbHEUIIIEMY
Pa3BUTHIO M IPOLBETAHUIO PA3HOBHIHOCTEN LIEHHOW APEBECHHBI HA OIPEIECICHHOM JIECHOM Spyce



(dbopmupyeTcs 30Ha pocra).

Ceabckoe X035 CTBO

3/1ech BBITOTy MOXHO OBLITIO OBl M3BIICYh U3 Pa3BEACHUS (PPYKTOBBIX JCPEBHEB M XJICOHBIX 3JIAKOB,
oTOMpasi W MPaBUIBHO PACCAKWBAsS WHTEPECYIONINE HAC OCHOBHBIC KYJIBTYpPHI M KYJIbTYPBI, KOTOPHIC
MOTYT PacTH B MEXAYPSAIbIX. ITO MOXKHO CJIENIaTh, MPUMEHSS AJUIOTPOITHBIC YIOOPEHUS B JKHIKOM,
MapooOpa3HOM WM JaXKE B DHEPICTUYECKOM COCTOSHUM, OOJaropakwBasi TPYHTOBBIC BOJBI HIIH K€
HAMPSAMYIO [MOCTABJISS MUTATEIbHBIC BEIECTBA TOCPEACTBOM PEIYIbcaTOPOB (CM. puc, 24—26).

Boansble pecypcsl

[Ipumenenue 31oil GopmMbl JBUKEHUS BO3BPATUIIO OBl K JKU3HU BSUIbIE, HECBEXKHUE, UCTOIICHHBIE,
OenHble pbIOOH, OakTepHalbHO 3arps3HEHHbIE PYy4YbH, KaHalbl M peKku Onaroaapsi UCKyCCTBEHHOMY
BOCCTaHOBJICHUIO IMKJIOMJAIBHBIX CHUPAJIBHBIX 3aBUXPEHUN B BOJOMNPOBOJE M KaHAIM3AIIMOHHBIX
KaHanax. [Ipyrumu cinoBamu, cieayeT M3MEHUTh (OPMbI KPYIJIBIX W MPSAMBIX TpyO, B KOTOPHIX B
MIPUHIIUIIE HE MOTYT IPOUCXOIUTH (POPMAIIOHHBIE U TpaHCHOPMALIMOHHBIE POIIECCH] U3-3a OTCYTCTBUS
3aBUXPEHHOI0 JBW)KEHMs.. TakuM o0pa3oM, 3amachl OCHOBHBIX aJUIOTPONHBIX TPAHCHOPTHPYIOMIMX
TEIUJIO BEILECTB OOJIbIlIe HE CBA3BIBAIOTCS, U HEHAJIEKALIUM 00pa3oM peryiupyeMble BOJHbIE TTOTOKU
HEen30€KHO CTaHOBATCA TEIUIBIMH, HECBEXKUMH, a BOJOEMbl — O€3pbIOHBIMU, HHQHUIIMPOBAHHBIMU
OaKTepusIMU, IOTOMY YTO B IJIaJKHX, OKPYIJIbIX, HJICAIBHO MPSAMBIX TPyOaxX OTCYTCTBYET OXKHBJISIOIIAS
dhopma IBWOKEHUS

JHepreTH4YecKne pecypchl

3/ech Takoe IBMYKEHUE MOXKET ObITh MPUMEHEHO Ha MPAKTUKE CIETYIOIUM 00pazoM.

(a) Anga cxwKeHHUs yriasl WIM TOJIE3HBIX HCKOMAeMbIX MHHEpAIOB, COJEP)KALIUX YrOJbHYIO
KHUCJIOTY, MyT€M XOJOJHBIX (LIUKIOUJANbHBIX) CHCTEM TOKa, HaImpuUMep, ¢ MOMOIIbIO MPOU3BOJCTBA
OoraToif TUHAreHaMu «AKCIUIO3MOHHOW» BOJABI W YNPABICHUS IBUKEHHEM 3TON BOJABI NMPH MOMOIIU
penyiab-caTOpoB C LEIbI0 CO3JaHUSI BBICOKOIKCIIAHCUBHOIO JaBJIEHUS, KOTOPOE MOXKET CIYyKHUTh
JBIDKYIIEH CHIION JIJIsi MAIlIMH BCEX BUJIOB.

(6) Hdnsa mpeBparieHusi dTepU3ali OOBIYHBIX MAacc BO3yXa 4epe3 pernyJbCHBHOE YCKOPEHHE
MaTepuii HU3KOro copTa (KUAKHX TPAHCIOPTHBIX CPEl) U MOBBIINICHHE UMIUIO3MOHHBIX BCACHIBAIOIINX
CHJI, YTO BBI3BIBACTCSI POU3BOJICTBOM «OPraHMYECKOT0 BaKyyMay, JEHCTBYIOLIETO MPOTUBOMOIOMKHO I10
OTHOIICHHUIO K BBIIICYIIOMSHYTOMY BBICOKOPKCIIAaHCUBHOMY JaBlieHHI0. Bce 3T0  BO3MOXKHO
OCYIIECTBHUTH IIPH TIOMOIIH penyiabcuna (cm. puc. 30—33).

(c) Ans uzrotoBieHust 0co00 CKOHCTPYUPOBAHHBIX BOAHBIX TypOUH, HACOCOB U T.1. (cM. puc. 11—
13), 4bst TPOU3BOAUTENTHLHOCTh  CKOPOCTh pabOThl MpuOIn3uTenbHo B 90 pa3 mpeBbIIaeT TaKOBHIE B
OOBIYHBIX TypOHMHAX MpHU TeX K€ YCIOBUSIX Onmarojgaps KOMOMHAIMK 0OOMX KOMIIOHEHTOB IBMXKECHUS
(custbl TaBJIEHUS U BCACHIBAHUS HAXOMATCS B COCTOSIHUM MPOTUBOICHCTBHS) .

(r) [ns HarpeBaHUs WM OXJaXACHUS (IO S>KEJIAHUIO) KWIBIX MOMEIIEHUH MpU TOMOIIH
QIJIOTPOTIHBIX MUHEPAIBbHBIX AIEMEHTOB Yepe3 UHTCHCU(PHUKAIUIO PEIMYJIbCUBHON CUJIBI U TIPOU3BOICTBO
HKCMAHCUBHBIX CYOCTaHIMH (IIPU MOMOIIM pPaJMalldd CEJICHOBBIX (POTOIIEMEHTOB, JCHCTBYIOLIEH Ha
3JIeMEHTapHble YacTUlbl cyOcTaHuuit). [Ipu HeGONBLIIOW CTUMYNISALMU OHU MPOU3BOJAT PEAKTHBHBIE
dbopMbI TemmepaTyp, KOTOpble pa3JeNsioTcs Ha JiBa BHJA: aKTUBHBbIE OXJIAXIAIONINE (OPMBI
TEeMIlepaTyp, KOTOpbI€ NEHCTBYIOT MO HaIpaBJICHUIO CHU3Y BBepX, M auddysHbie Gopmbl Temia,
KOTOpBIE JIeHCTBYIOT cBepXYy BHHU3. M 3T0O — mydmias u camasl JeleBasi CUCTeMa KOHIAMIMOHUPOBaHHUS
(cM. puc. 27 u 28. Knumarop). (1) [Jns, rpybo roopsi, 90-npolieHTHOTO YBEJIWYEHUs HMPOMU3BOJICTBA
AJIEKTPUYECTBA C MOMOUIBIO PEMYIbCUPYIOMIMX IMHAMO, T€HEpallMy XOJOIHOTO CBETa, MOCPEICTBOM
CHCTEM 3aBUXPEHHBIX IIOTOKOB U T.I.



Puc. 11.3-nonacTHoi GHouMImesiep

I/ITaK, TOYHO TaK K€, KakK OBLIO OBI HCEBO3MOXHO, HAIIpUMED, JHOAAM U XKMBOTHBIM PAa3MHOXKATHCA
W pa3BHUBAThCs (YBEIMUYMBATH IMOTMYISIIUN M COBEPIICHCTBOBATHCS), €CIM OBl MPHpOJA HE 3acTaBiisiia
MIEPBUYHBIC TIOJIOBBIC CYIIHOCTH B3aUMOJICHCTBOBATh MEXIy COOOW TIOCPEICTBOM pa3IHudil B
HaNPSHKCHHOCTH, KOTOPBIE MPOTHBOACHUCTBYIOT, 110 aHAJIOTHH HE ObLIO OBl HUKAKOW BO3MOXXHOCTH IS
BOCIIPOM3BOJICTBA W JaJbHEHWINETO pa3BUTHS PACTCHUH, TIOJNE3HBIX HCKOMAEMBIX M METAJIOB U
¢dbu3nveckux (aKTUBHBIX) opM Teruia u xoJjoaa. CeroaHsIIHAS HayKa HE TOJBKO OCHOBAaHA Ha JIOKHBIX
MIPEIIOJIOKECHUSAX O CYIIHOCTH JBOJIIOIUYU, HO TAKXKE M HA 3HAHUSX CIIMIITKOM NMPUMHTHUBHOTO YPOBHSL.
Ona wWrHOopUpyeT CyIIeCTBOBaHHWE (DOPMUPYIOIIUX TPOTHBOACHCTBUI U, WCIOJB3YS IPOIECCHI
CTOpPaHUsl, TOPAUTCS SKOHOMHUKOW, OCHOBAHHOW Ha UCIOJIb30BAaHUH YKCKPEMEHTATLHOW MaTePHH.

MM
Puc. 12. 3-nonactHas bnotypOuna

Bona nomxkna Bpamatbest BOKpYT ce0st v B ce0st (BIOJIb COOCTBEHHOMU MPOI0JIbHOM ocu) Ha 180° B
o0enx — BepxHeil (a) u HIKHEH (0) ceKUusax, KOTOpble pa3AeisioTCs JONacTIMU TYpOUHBI, COBepIas



MOJIHBIN 000poT Ha 360°

Puc. 13. Porop 6HOTYpOUHBI C 3aBUTBIMU TpyOamMu

JKOHOMMKA, OCHOBAHHASI HA PEAKTHBHO BbIPAOOTAHHOW JHEPIrMHM KaK eCTeCTBEHHOM
HCTOYHHKE MEXaHUYECKOM CHJIbI

Jleonmraiin, aBryct 1945 r., apxuss [llay6eprepa

Crnenytomasi AenukaTtHas TeMa OyaeT OINKMcaHa BKpaTile; TOBOpPS O HEW, TPYAHO OBITh
OOBEKTUBHBIM MO0 MHOTUM INpu4MHaM. Jla)ke Ha JaHHBI MOMEHT HEJETKO HAaWTH 30JI0TYI0 CEpeIuHY,
n30exaTb MHOTOCIIOBHS WIIM HEIOTOBOpeHHOCTU. Ho Hy)XHO mocTapaThcsl 3TO clienarh, AJs TOTO 4TOObI
YETKO PAa3bsSCHUTH T€ BEIIH, KOTOpbIE ONPEAesAT CyAbOy OyAyIIero 4eloBEYeCKOW IMBHIIM3ALNU.
Brixon u3 co3naBiierocs mojoxeHus OyeT HallJieH TeMU, KTO Ha ce0e MCIBITal MOCTIEACTBUS TXKEIbIX
KpU3HMCOB 4YelloBedyecTBa. [IpuMepoB TakKOBBIX HEMalo, BCIOMHHTH XOTSI Obl O JIEATEIbHOCTH
PEUTHO3HBIX UHKBU3UTOPOB, KOTOPHIE MOJArajif , 4To JII0OyI0 BEpy B UEIOBEKa MOXHO BCEIUTh MpU
MIOMOIIM OpyAui NBITOK. [loXokue MyKku Teprenu a1, KOTOpPbIE KU BO BpeMEHa TUKTATypbl. [l
moner ['epmanuu 370 mpen3HAMEHOBBIBAET NPOJOJDKUTEIBHBIM CThIA. YIUBUTEIBHO, HO U 4Yepes
MOKOJICHUSI JIIOJM TMOBTOPSIOT OMIMOKK CBOErO MPOIIIOro, MPOSIBISIOT HEMOMEPHYIO KECTOKOCTH IO
OTHOIIEHHUIO KO BCEMY, YTO MOXET IPEICTAaBJIATH Yrpo3y Uil MX BilacTh. Bce 3TO 3HaK TOro, 4To
TpeOYIOTCs epeMEHBI B HallleM MUPOBO33PEHHUHU U KU3HEYCTPOICTBE.

B mo6oit smoxe B 000 cTpaHe Bcerja HaiyTcsl JIOJM, >KMBYIIME TOJBKO HaIeXJOW Ha
Oyayiee 1160 Bepoil B criaceHue, rpaHuyaliel ¢ 0e3yMueM, U y HUX HET BO3MOKHOCTH CYAUTh Te€X, KTO
BHUHOBAT B UX Oeiax. OHU U CTaHOBSATCA KEPTBAMH T€X, KTO 3HAET, KaK MaHUITYJIMPOBAaTh UCTOPUEH TaK,
YTO B KOHEYHOM CYeTe, CAMU TOTO HE BeJasi, COOPYXKAIOT BHCEIMIIBI HE TOJIBKO Ui ceOsi, HO U JUIs
JIOJIEH, HU B YEM HE TIOBUHHBIX.

! Bripakenue «IKCKpeMeHTaIbHAS, MK (DeKallbHasl, TEXHONOTUs» oTpakaeT B3risa Bukropa IllayGeprepa Ha To, 4TO
CETOHSIIHSS TEXHOIOIWSI OCHOBaHA HA HEMPaBOMEPHOM CXKHTaHWHM TaKWX MaTepui, Kak HepTh M yromb. [IockombKy B HEX
comepxarcsi (OTHOCHTENBHO) OeIHbIe 3Hepruedl (hu3nMueckwe OCTAaHKH IPEXKIE XHUBBIX MaTepHd, TO €CTh OT)KHBIIHE
10OGOYHBIE TPOTYKTHI B3aNMO/ICHCTBHH, OH PACIIEHUBAET UX KaK (DeKaJbHbIe MaTepUH MPUPOIBI

be3 comHeHus1, MoHaYamy OHM CHMITaTH3UPOBAIM aHTJIMACKOM JeMOOPUCTKOM mapTuu, Korjna oHa



nepecrajiga 4yBCTBOBATh ce€0s1 00s13aHHOM MO IEPKUBATh T€ AIEMEHThl OPUTAHCKOM BHEIIHEW MOJIUTUKHU
NpCAMICCTBYIOICTO JACCATHIICTUA, KOTOPBIC ObUIH PACKPHUTHUKOBAHbI B IIaJIaTC oOIIMH PAOAOBBIMU
YJICHAMH pa60qero JBHXXCHUA. STO, KOHCYHO, CJIMIIKOM IMOBCPXHOCTHO IO OTHOIICHUIO K I‘JI06aJIBHOMy
AQHAJIM3Y €KECIHEBHBIX MOJMTUYECKUX XOJ0B U PELICHHM, KOTOPbIE UIPAIOT PELIAIOILYI0 POJIb B HAIllEH
xu3HU. CII0KHO COCTaBUTh KPATKU 0030p U AaTh OLEHKY 3TOT0, MOCKOJIBKY HCTUHHOE TOJIOKEHHE JETT
3aCEKPEUYCHO HE XYK€ IIEPKOBHOTO TAWHCTBA M M3BECTHO, MOXKAIYH, JINIIb HEMHOTUM JIIOJISIM, KOTOPHIE,
KaK yCIICIIHbIC 6I/I3H€CM€HBI, 0oJIbIlIE BCEX 3aMHTCPCCOBAHBI B HACTOAIICM ITOJIOKCHHUN Oen HO MEHBIIIE
BCeX 00 ATOM TrOBOPSIT.

Ha mnporsokeHMM MHOTMX BEKOB MOM NpPEIKH paboTamy JIECHMKaMH M Omarojapsi 3TOM
YIUBUTEILHOW TpOQeccCHd 3HadM BEIIM, KOTOPHIE IOCTOPOHHHH 4YeNOBEeK Jake He Mor cebe
npeacTaBuTh. JICCHUK MOHUMAET UCTUHHOE TOJIOKEHHE YeJIOBeKa B MPHUPOJIE M 3HAET, KaK OH Ha CaMOM
nene cnal u 6e33amuTeH. [ Hero xapakTepHO MOBEACHUE KYyIIla, TOPTYIOIIETO JIECOM, KOTOPbI, Oeps
¢ co0oif oYepesHOTO MOMOIIHWKA, HE CHJIBHO 33/JyMBIBAETCS O €ro Cyap0e, OTIpaBisisich C HUM B
MOE3/IKy TYy/1a, TJIe BCE pellaeT Ciayqai.

Kaxk 3marok jeca u Crepo, CJ'Iy)KI/IBHII/Iﬁ 3HATHBIM JIIOOSAM, g CaM HMEJI BO3MOXHOCTH 3arjIsiIHyThb
rIyOOKO BHYTPh KH3HU TE€X KpPYroB, KOTOpbIE CUMTAIOT KaKk HEYTO caMo co0oi pasymerolieecs
OKCINTYaTUPOBAaTh CBOUX IMOJYUWHCHHBIX A0 MOCICIHETO, 4TOOBI HacCJIaXXK1aTbCs CBOEH JXU3HBIO U BpEMA
OT BPEMEHH TO3BOJIAITH ce0e YIOBOJIBCTBHA. JTa Pa3HY3AaHHOCTh JOXOJHIIA 0 TOTO, YTO Ja)Ke y MEHS,
OTIBITHOTO CTapOTO YeJOBEeKa, HAONIOJArOIIEro 3a BCEM OTHM, TOPOHM BBICTyNaja Kpacka CThIga Ha
mekax. B mo0oMm cirydae, CKpOMHOCTB €1e HUKOTa He ObUTa MOTHBHUPYIOIIUM YYBCTBOM TeX, KTO BCE B
OTOM IHPCKpPpACHOM MHUPE OLUCHHUBACT ACHBIraMH, HWIJIIM TEX, KTO AacCT O6eHIaHI/I$[ U KIIATBBI, KOTOPBIC
HCBO3MOXHO CACPXKATH IO MHOTHM IIPpUYMHaM, U3BECTHBIX B CAMOM HayaJic. 910 HE JcHieBas KpUTHUKaA,
a JIMIIb yKa3aHUE Ha KPOBOTOYAIYIO paHy. 3a 04YeHb HEMHOIMMH MCKIIIOYEHUSAMH 11 aOCOJIIOTHO BCEX
IpaXkJlaH 3Ta CHUTYals, CJIOXUBILAsACSA B OOIIECTBE, CKOPO CTaHET OOJIE3HEHHOW, MO MEHbILIEH Mepe
HenpusaTHOH. IIoka 3TO mpPOMCXOIUT, KOHIENIHUS «3KOHOMUKH, OCHOBAHHOW Ha PEAKTUBHBIX 3HEPTUIX»,
HE MOJKET ObITh 00bSICHEHA.

be3 «peakuum» HEe OBLTO OBl HU POCTA, HM PA3BUTHS, HU POCTA YHCICHHOCTH JIOOBIX (OpM, HU
KayeCTBEHHOro yaydymleHus. Takxke He Obulo Obl HU INEpPEpOKIACHHOM MaTepuH, HU IOJIE3HBIX
MCKOTIAEMBIX, HU JIBUKEHUS, HU )KU3HU.

To, 4ro NpuUBOIUT B AEWCTBUE 3Ty PEAKIMIO, — 3TO XOPOIIO M3BECTHAs JUHAMUKA IOJIOBBIX
MHCTUHKTOB, KOTOpbI€ BOCCTAHABJIMBAIOT PABHOBECHE B HEJOMYCTUMBIX IMOTEHLUAIOB HAIPSDKEHHUS.
[TockonbKy Takue pas3iuuus BCErjza CyIIECTBYIOT, 3Ta IepBOpojHas (opma ABMKEHHs, KOoTopas
IIOCTOSIHHO OyZIeT BBI3BIBATHCSI MOTHUBUPYIOLIEH CHUJIOH, HUKOTJAa HE HcYe3HeT. Mbl IepBOHAYalIbHO
3aMHTEpecOBaHbl B TOM (QopMe ABMKEHHs, KOTOPYIO 3eMJsl HArJIAJHO JAEMOHCTPUPYET HaM C Hauaja
MUpO3JaHus. S Ha3Bal 3Ty GOPMY «UHKIOUJAIBHO CIUPATIEBUIHBIMY.

Bcem u3BecTHO, uTo I'anuieil ObLT EpBBIM, KTO ONMCAJ, KaK JIBIOXKETCS 3€MJIsl, 4YTO U HPUHECIIO
€My HeNpPUATHOCTH. BIJIOTH 10 ceroHsIIHero BpeMEeHH HUKTO HE MOXKET 00BSICHUTh, HoueMy LlepkoBb
ObUIa CTOJIb CHJIBHO 00ecroKoeHa 3THM OTKpbITHEM. C TOro BPEMEHM HHM y KOTO He OBLJIO HUKAKUX
COMHEHMH B TOM, 4TO 3eMJIs BpalllaeTcsi BOKPYr coOCTBeHHOM ocu. [Touemy 3T0 Tak U Ui Kakoil nenu
CIIY’)KUT 3TOT OCOOBIH HAKJIOH OCH, 3TO JBM)KEHHE IO CIHMpalid, KOTOPOE PACHpPOCTPaHSIET KoJeOaHUs
TyJa-CroJia B/10JIb MO JABYM Pa3IMUHBIM OCSM, — 3TOT'O €Il JI0JIT0€ BpeMsl HUKTO He OOBSICHHUT.

Kaxias momeiTka mpeacTaBuTh 00bsICHEHHE Oblila NpecekaeMa ¢ yCepIHbIM YIOPCTBOM TEMH XKe
JIOIBMHU, KOTOpBIE KOTAA-TO OMpaumiu lanuiero ku3Hb. JTO NpoOyIusIo BO MHE TAaKOW CHJIBHBIH
MHTEpeC K UCTUHHON MpUpoae 0COO0T0, YHUKAIBHOTO JBIKEHUS, YTO 51 IOCBATHUI CBOIO XKH3Hb TOMY,
YTOOBI UCCIIEI0BATh €r0 B MeNbYalIuX AeTayisix. Bo3MoxHO, OyayuH eIMHCTBEHHBIM OCBEIOMIIEHHBIM
B 3TOM BOIIPOCE YEJIOBEKOM, S MMEIO0 MPaBO OOHAPOJOBATh C IMPENEIbHOW SICHOCTHIO NMPUYUHBI TOTO,
MoYeMy Jaxe CErogHs K IMOJOOHBIM OOBSCHEHUSM M MOMBITKAM J00paTbcs 1O CYTH OTHOCATCS
MPOTHBOPEUYUBO U YACTO pa3OMBAIOT UX B ITyX U Ipax.

3nech Oyner nNpuBENeH MalleHbKuil mpuMep. Ero mOsSBICHHIO NPEIIECTBYIOT [OJITHE MU
JIeTaIU3UPOBAHHbIE TpEeABAPUTEIbHbIE HayuHble O0ObscHeHHs. lIpocToil mpumep, KOTOPBI CMOXKeET
MOHATH KaXbIH, MOCTY)KUT 00BSICHEHHEM IPUPOIbI 3TOM (POPMBI ABMKEHHSI, KOTOPYIO MBI BCE JIOJDKHBI
6HaFO,Z[apI/ITI: 3a BCC, YTO Mbl BUAHUM BOKPYT cels M OT 4ero Tak MM MHA4Ye 3aBUCUM. TOJIBKO OJHa BCIIb



OCTaeTcs CIpPSITaHHOW OT HAc, M 3TO «pPEakTHBHas» TemieparypHas ¢opma. Kak pa3 oHa BBI3BIBAaeT
BBICOKME HEOIpEAEsiEMbIE TEMIIEPATypHbIE pa3IMyMsi, KOTOPbIE YKAa3blBAalOT Ha IPHUCYTCTBHE JBYX
MPOTHBOJCHCTBYIOUINX «yp-H3HAYAIBHBIX» HMEPBOPOAHBIX cyOcTaHiuil. OHU U OOBACHSIOT TIIyOOKYIO
TallHy MPOUCXOXKIEHMSI BCEHM KM3HM Ha 3emJiie, TallHy BHYTPEHHErO JBWKEHHUS. DTO JIMILIUT CMbICIA
CYLIECTBYIOIIME HAayYHbl€ KOHLENUUU U Ipeanoioxenus. Kaxercs, 3To U ecTh MpUYMHA, 10 KOTOPOH
JAHHOTO OOBSICHEHUS OCTEPEraroTCs ONPEIIIEHHBIE KPYTH.

Henb3st cka3arb, cKpblaeTcs T HHPOPMAIUS HAMEPEHHO HIITM HET, HO HY)KHO 0CO00 OTMETHTBH TOT
(daxT, 4TO BCE MOIBITKH IMPOJOJDKATH ONPOBEpPrarh OOBSCHEHHWE THICTHBI M OHU HE B HMHTEpecax
yenoBedyecTBa. MHTepec k (opme ABMKEHHUS YK€ CTOJIb OIPOMEH, YTO HHUKaKas Cujia HE CIOCOOHa
MIPEMSITCTBOBATH CTPEMJICHHUIO €T0 Y0BIETBOPUTS.

Bo3Bpatumcs Kk mnpumepy, YIOMSHYTOMY paHee: B «HOPMAJbHOM)» TEUYEHHHM KIETOYHOU
(dbepMeHTaluU JBa pa3INYHbIX (AKTHUBHBIA M PEaKTUBHBIN) TEMIIEPaTYpHbIX I'paJleHTa (3Ta KOHIEMINs
JIBOMICTBEHHOCTH OYyJIeT ONMCaHa TO03K€) 3allyCKaloT B JIEHCTBUE Ty CHELMAIBHYIO (GOPMY JIBHUKEHUS,
KOTOpasi 3aTeéM paclpoCTpaHseTcs IO JIBYM IPOTHBOIOJIOKHBIM HampaBlICHUSAM, YBEIUYMBAs
HeMaTepuajbHble B3HepreTudyeckue wmartpuibl. OHM TakKe HAUYMHAIOT PACHpPOCTPAHATHCA B JIBYX
HaIpaBJICHUSAX. 3HAYEHHE CaMOMHTEHCU(DHUIMPYIOLIEHCS CUIIBI BO3BOAUTCS B KBajpar. Ee 3amaua —
BEPHYTh B 3E€MJII0 TaK OBICTPO, KaK 3TO BO3MOKHO, CHIIy, KOTOpas MOKET MOMelIaTh »XU3HU U
nBKeHno. Cuia IBWKETCS B IPYrOM HaIlpaBieHUH (BEPTHKAILHO) IO HAIIPABJICHUIO K CBOCH 1ETTH.

OT0 — caMOTeHepHUpYIOIasics CUila, KOTopas TOXE MPUYMHOXAET CBOE 3HAUE€HHE BOIPEKH BCEM
3aKOHAM COXPAaHEHHUs SHEPTUH, 3aKOHY IpaBUTAllMM U BTOpomy 3akOHY T€pMOJIMHAMUKH, — B OOIIEM,
JUI Hee HEeT HUKAKUX OMPEJENIEHHBIX 3aKOHOB; TAaK)K€ OHA NMPHUBOJUT B COCTOSIHME Oe3eicTBHs Bce
OCHOBHbBIE JOTMAaThl U MPUHIIUIBI U JI0KA3bIBA€T HEBO3MOYKHOCTh UX CYIIECTBOBaHMsI B npupoje. Jlenes
3TH TaK Ha3bIBa€Mbl€ AOrMaThl, YTO HayKa, YTO TEOJIOTHUS COBEPILUIN HECKOJIBKO TpyObIX OLIHOOK.
Uepes HaMepeHHO WJIM HEHAMEPEHHO MPOBO3IJIAIICHHbBIE 3a0JIyKICHUSI OHU OJIypauuiv caMu ceOsl Ha
BCIO OCTaBUIYIOCA XKU3Hb. B 511000M cilydae, OHU MOJIYYHJIM TNPEUMYILIECTBO CBOETO poJia, MOTEPS
KoToporo OyJIeT MMeTh IOHauyaldy HemolpaBUMble MOCIEACTBUS BeluYailiiero oOMaHa, XOTS €ro u
TpynHO Oyner pazo0naunth. Ecim mporecc OyaeT MporcXoauTh HHAYE, TO €CTh eCiii (opMa JIBUKCHHS,
MIPUBOJIMMAs B IEUCTBUE pa3HUIIEH TeMIepaTyp, OyJeT UMETh MECTO B Hayaje MPOIECCOB B MEXaHU3ME
OTIpe/IeNIEHHOM KOHCTPYKLUH, Ubsi (hopMa MPUOIMKEHA K €CTECTBEHHBIM IPUPOAHBIM (hopMaM, TO TOTIa
nake MHble (OPMBI TEMIIEPATYPHBIX BIUSHUN Ha BCE T€ MHOTOYMCIICHHbBIE MTPOLIECCHI, KOTOPBIE MbI TaK
MIPOCTO HA3bIBAEM OJHUM-EIUHCTBEHHBIM CIIOBOM «POCT», MOTYT OBITH yrpaBisieMbIMH. B106aBOK MbI
MMEEM CaMOTCHEepUPYIOIINECs IBUXKYIIUE CUJIbI, KOTOPbIE MOTYT BOCHPOU3BOAMTH MEXaHUYECKYIO
CHILY.

Teneps MbI 0OpaTuMcs K TOMY, 4YTO 0003HAYEHO B 3arojioBKe 3Toil cratbu. BMecTo TOro 4ToOHBI
MIPEIOCTABIISATh BaM JUIMHHBIE ONTUCAHUS UITU 00BSICHEHUS, OJlaropa3yMHee MPOJIEMOHCTPUPOBATH HOBBII
HUCTOYHUK SHEPruu. OTO, KOHEYHO, ObUI0 Obl mpaBuibHO. OJHAKO Mpex]e CleayeT NPUHATH BO
BHMMaHHWE MHorue Bemd. B Hacrosimee Bpems (mocie BTopolt MUpOBOII BOMHBI) COBCEM HEJETKO
NOOBITh BCE HEOOXOAMMBIE MaTepHalibl, pabouyl0 CHUIY C COOTBETCTBYIOIIMMHU 3HAHUSMH, MAIIUHBI U
T.7. Bce 310 HyXHO 111 TOTO, 4TOOBI cOOpaTh 3T OMomamuHbl. KpoMe TOro, HEMOHITHO MOYeMY, HO
IpeBATMPYeT NpeayOexIeHHOe HeBepue: Korjaa KTo-1100 coOepercst 3aHAThCs YeM-JIu- 00 MOJI00HBIM,
BCE BOKPYI' CUMTAIOT 3TO yronued. HyxHo yoenuTs irozeit B 00paTHOM, YTOObI HOCTPOUTH JJIsl Hayaia
XOTs1 ObI OJTHY MAIIMHY-IPOTOTHUII. 3a MOCIETHIE HECKOJIBKO JIeT ObliIa clieflaHa 3KCTPEMalbHO TsDKenas
paboTa B HEBBIHOCHMBIX YCIOBUSX. BbUIM TOCTUTHYTBI COBEpPIIEHHO SKCTPAOPAMHAPHBIE PE3YJbTAThI.
Kazanock, 3T0 BBI30BET OTrpOMHBIN MHTEpeC M IMOJBUIHET JIOJIeH Ha JajibHelmryro pabdory. OpHako
xKenaHue paboTarb, 0€3 BCAKMX COMHEHUH, MEPEHAIIPABIIEHO B JPYroe pycio, U MOBCIOAY BCTPEUArOTCs
M0JI03PEHUS] U COMHEHUS 110 OTHOIICHHUIO K JIIOOBIM HOBOBBEJICHUSIM. HUKTO HE XOUeT momnacts BIPOCAK,
OBbITh OCMESIHHBIM, JIOBEPUTHCS, KaK OHU MOJIaratoT, (pantazepy 1 0OMaHIIHKY.

Bce 310 Goniee MM MeHee HECYIIECTBEHHO, Bellb yXe COBEpILIeHHas paboTa JOCTUrIa TaKoro
YPOBHSI, HA KOTOPOM TPYZAHOCTH MOKHO OyZIET TaKk WJIM HHa4e MPEo0JIeBaTh, IOTOMY UTO B IIEJIOM HJIes
CTaHOBUTCA SICHOM M MOXET ObITh pacCMOTpEeHa C pa3HbIX CTOpoH. W Heobs3arenbHO OpaTh Ha cels
OTBETCTBEHHOCTb 3a 3TOT HE BBI3BIBAIOIIUI J0BepUsi (PaHTACTUYECKUN NMPOEKT, MOXKHO y4acTBOBATh B
HEM, HMYEM HE PHUCKYs, MOTOMY YTO Bce OyHeT YeCTHO BO3HArpaxaeHo. JIeHbI'M — BCEro JIMIIb



OyMa)kKKH C Halle4aTaHHBIMU KapTHHKAMU, KPACHUBBIMU UM HE OY€Hb, OHH — HOPMAJBHBIA CTUMYI IS
TeX, KTO C paJI0CThI0 KOMUT cOepekeHus Ha O6e3001aunoe Oyayiiee.

Crnenyromasi mpuyuHa, IO KOTOPOH KTO-TO MOXKET HE MOBEPUTH B II€IECOOOPA3HOCTH CO3JAHHMS
penynbcuHa (puc. 30—33) u penynscatopa (puc. 24—26), — 3TO TO, YTO YK€ OUYCHb OBICTPO
pa3pymUTCs HETBEpIasi CUCTEMa HAayYHBIX B3TJISI0B, €CIIU CIUIIKOM OBICTPO PACKPOIOTCS MOUIMHHEIE
BO3MO’KHOCTH HOBOTO DHEPreTHUECKOTO ToruiuBa. K ToMy e He MCKIII0YeHO, 4TO OyJeT TaKoi BCIUIECK
U @KUOTaX, KOTOPHIM HE MOXKET IOJr0 MPOJOJDKATHCA B OTH JTHH, KOTJAAa NOPOH HE XBaTaeT €Jbl.
MiazeHna BBITUIECHYT BMECTE C BOJIOW T€, Y KOTO OCTAHETCS JIMIIb OJJHA HJIesl B TOJIOBE: KaK MoOOpOThH
BCEX U OBITH CBOOOJHBIM OT JIOOBIX mpoOiieM. Tam, rae OyaeT BHEApeHa HOBas TEXHOJOTHS, 3aHOBO
OKUBYT W 3apabOTalOT MHOTHE CKa30YHBIC BEIIH, W [0 CPABHEHUIO C CETOAHAIIHEH XHU3HBIO HOBas
XKHU3HB OyneT ka3arbes paeM. lllyTka B TOM — Kak sl pacCKaky HEBUH- HBIMH JIETSIM, YTO TPHUIIIET KOHEIl
BCEM METOJaM JIOCTH)KEHHUS BJIACTH, TIOTOMY YTO TENeph MOSBISIETCS MPUPOJIHAS BIIACTBYIOIIAS CHJIA,
nepesl KOTopoil jrobas fpyrasi BIacTh J0JKHA NPEKIOHUTH To1oBY. CerofHs Mbl Mpa3JiHyeM Mooeny,
KOTOPYIO MPUHEC TOT (PaKT, YTO HEMIIBI — U 3TO MOXKET OBITh NMPOBEPEHO C JIFOOOW >KEeTaeMOil TOUKH
3peHust — OBUIM JIyYIIMMH TIPEACTAaBUTEISIMH COBPEMEHHON TexHojorun. K HecdacThio, OHH
OKCIUTYaTUPOBAIH TOYHO TE€ OKCIYJIbCHBHBIE SHEPrHH, KOTOpBIE TIO3BOJIAIOT HaMm, HarpuMmep,
OCBOOOXKIAThCS OT CYOCTAaHIIMH, CTOJNb HEOOXOMUMBIX 3emiie ISl TOJJIEpXKaHHWsS BHYTPEHHETO
oOHOBNIeHHS ee ABIKYMHX CWI. C MOMOIIBIO ITUX 3€MHBIX M JPYTUX CHIPHEBBIX MAaTEpUANOB OHA
CO3/IaeT BCE HOBOE, YTO TPEOyeTCsl HAIIUM HBOJIOIMHOHHBIM TIOTOMKAM JUIS XKHU3HEHHBIX DPa3ITUYHBIX
HYX1. Myzapas mpupoaa He KOJIeOJeTCs CIHIIKOM JOJTO, TIepel TEM KaK OYHCTUTHh BCE C 3E€JIEHOTO
AHATOMHYECKOTO CTOJIa OJHUM B3MaxoM pyKH. McCmonb3ys NecATUYHBIE INKajibl, OBUIH CIeNIaHbI
MIOTIBITKH OTKPBITh «CYIIHOCTB» — Ty, KOTOpas oOecrieunBaeT Mepy M Bec Bcero. Ho BMecTo 0coObIX
JJIEMEHTOB OBUIM OTKPBITHI a0COJIIOTHO HEIENMMble YaCTUIIbI, KOTOpble OOBSBIWIA aTOMAaMHU.
JlocTaTOuHO OYEBMAHO, YTO OTH OCTATKH MPEXKHEro OPraHM4ecKoro IeJoro, KOTOpble ObLIN
HCKYCCTBEHHBIM OOpa3oM pacIlEeIUICHb], JHUIIEHbl €CTECTBEHHOIO MOTEHLHMaNa, OPraHUYeCKOW CHIIbI,
B3aUMO/JICHCTBYIOT B >kMBOU (opMe. Hu mpu Kakux YyCIOBHSIX, OJJHAKO, IPOAYKTHl CHHTE3a, KOTOpPbIE
MPOIYLUPYIOT 00Jiee BHICOKOKAYECTBEHHBIE MPOAYKThI, HE MOTYT 00pa30BBIBAaThCSI TaKUM 00pa3oM, B
OTJIMYME OT aKTUBHBIX (OPM Teruia u xoJyioaa. OHU MPOBOLUPYIOT MPOIIECC pachajia uyepes3 JalbHenIIne
B3aUMO/ICHCTBUS, KOTOPBIE, B CBOIO OYEPE/lb, BBI3BIBAIOT JEKOMIIO3UTUBHBIE PErPeCCUBHBIEC (PaKTOPHI, B
pe3ynbTaTe MPOUCXOIUT YCKOPEHHBIM pacmai, 0. Mepe TOro KaTreé WHTEHCHUBHOCTh BO3JICHCTBHS
YHUUTOXKAIOIIMUX SHEPruil yBenuuuBaercs. Tak, (opMbl SHEpPruii, KOTOpbIE YCKOPSIIOT pacman u
00Ja/1al0T CUIJION CONPOTUBIICHUS, MPOTUBOPEYAT UPPAIIOHATBHOMY MPEANOI0KEHUIO O TOM, YTO OHU B
caMoM Jiefie CIOCOOCTBYIOT MOCTPOSHUIO KYIbTYpbl. BO3MOXKHO, HEMOCTHKUMO TOJIBKO Ui Te€X, KTO
HUYEro He 3HaeT 00 0COOBIX MPOTUBOAIEMEHTAX

Ocobast mpotuBopopma CHIIBI TOSBISETCS TOTJa, KOTJa HeMaTepualibHble CYOCTaHLUU H
MIEPEHOCATCS. B YETBEPTOE M3MEpeHue. ITO ciaydaercs Onarogapss ToMy (akTy, 4To OTpUIATENIHLHO
3apsOKEHHBIC COCTABISIOLIME OPraHMYECKUX KHUCIOT IIEHTPO-O€XKHO [BWXKYTCS TIpU TOMOIIU
UUKIOUIATBHOTO CIHUPAIBHOTO JBM)KEHHMSI M TaK CHJIBHO PACIIUPAIOTCS TOJ MEXaHH4YeCKUM
BO3JICHICTBUEM, UYTO CTAHOBSATCS CBOOOJHBIMHU, YHUIOISIPHBIMU, IPOXJIAJAHBIMU U BHICOKOAKTUBHBIMH H
MIPEeBPAIIAIOTCS B ONpeeeHHyI0 Gopmy u3nydeHusi. OHU CBSI3BIBAIOT KHCIOPOJ, KOTOPBIA CTAHOBUTCS
HEAaKTUBHBIM U3-3a BIMSHHS pPEAaKTUBHBIX TeMIepaTyp, KOrJa »JSTH CEMEHHble CyOcTaHuu'
KOHIIEHTPUPYIOTCS BOKPYT MPOJIOIBLHON OCH M MEXaHUYECKH paccerBaroTcs. OKoHYATEIbHbIE TPOAYKTHI
CMOCOOCTBYIOIIMX IepepaboTKe MPOIECCOB — BBICOKOKAUECTBEHHbIE (OPMBI (PYKTUICHOB 4Yepe3
MIPOTPECCUBHYIO CEPUI0 TPAaHCHOPMATUBHBIX U (HOPMUPYIOIIUX MPOIIECCOB MPOIYIIUPYIOTCS B TIOXO0XK YIO
¢dopMy, KOrja OJHa CYHIHOCTb MOIJIOINAeTCs ApPYroi, Oojiee BBICOKOTO MOpsAKa, KOTOpas, B CBOIO
ouepesib, CTAHOBUTCS KepTBOU (opMBI erie OoJiee BHICOKOTO nopsijka. OpyKTUreHbl, MPoIyUpyeMble
TaKUM 00pa3oM, B KOHIIE KOHIIOB IOTJIOLIAIOTCS CaMOM 3emiiei, KOTopas JaeT TOMYOK K POXKJICHHIO
MEPBOPOJHBIX MPOAYKTOB cUHTE3a. OHHU CO3/Al0TCs 4Yepe3 MPOTPECCUBHYIO CEPUIO0 B3aMMOJACHCTBHIA,
BOBJIEKAs JIEMATEPUAM30BAHHYIO WIM NPEXJe IMOIYYEeHHYIO (OKHPHYIO» MaTepuio. DTOT MpoIecc
JeMaTepualn3aluy yp-IpoAyLUpYyeT BIUSATENbHbIE CyOcTaHIMU 0oJiee BBHICOKOTO YPOBHS B 0COOOM
SHEPreTUYECKOM COCTOSHHH.

Onnako Bo3BpaTHMCsl emie pa3 K KierouyHod ¢epmenTtanuu. He crmocoOHbIE K CBSI3BIBAHHUIO



a¢upHbIe Macia (cnuptoBbie Gpopmarmn) GOPMUPYIOTCS Yepe3 CAMOUHTEHCH(PHUITUPYIOIIUECS MTPOIIECCHI
XOJIOJJHOTO OKHMCIIEHHSI W  BBI3BIBAIOT  YBEIMYMBAIOIIMECS W  KAUYECTBEHHO  YIIYYLIAIOIIUECS
SHepreTudeckue (Gopmbl, MPOBOLUPYS MeTaboJMYecKue Mpolecchl. BHavane NOHKHO MMETh MECTO
OUKIOUAAIbHOE JBWKEHHE. B pe3ynaprare o00pa3yloTcss HMMEHHO Te€ BBICOKOKAYECTBEHHBIC
SHEPTreTUYECKUE MPOIAYKTHI, KOTOPBIE JEHCTBYIOT TaKUM 00pa3oM, YTO CO3/AIOTCS KOHEUHBIE TPOTYKTHI
U UX IPOU3BOJHBIE, KOTOPBIE HAJEIAIOT UX IPUYMHOXKAIOMIEH U yIy4lIaromEend KaueCTBO CHIIOM.

! Dror Tepmun 06o3HauaeT kucmopox Bo Beex ero (opmax. C Touku 3penus lllayGeprepa, KHUCIOpPOA HE ABJIAETCS
3JIEMEHTOM 3eMJIH, a MOCTymaeT u3BHe, Kak MOOOYHBIH MPOIYKT CONHEYHOrO CBETA — 93TO IUIOAOPOHAS MaTEpUHCKAs
CyOCTaHIHs, TOTIa KaK MATEPHHCKHE CYOCTaHIIMH, Ha3bIBAEMbIE KapOOHAMM, MPOMCXOIAT U3 HYTpa 3eMin

Otot perpetuum mobile Ttaxxke aeiicTByer, Korma mpolecc pPa3BUTHI HHTCHCUPHIUPYETCS
MalllMHAMH THUIMA PEMyJIbCHH, H, HAlpUMep, CyOCTaHIIMHU, COJEpXKalluecsi B BO3JAyXe, MOJUIeKAaT
(epMEHTATUBHBIM IpoIleccaM, MOJOOHBIM TEM, YTO OINWCAHBI BhIMIEC. TaKWUM ITyTeM TOT K€ CaMBIi
pe3yNbTaT JOCTUTACTCS TMPAKTUYCCKH W (PAaKTUYECKH, HO HEMHOTO B JIPYroi JeicTBeHHOU (opme.
KoHeuHble TPOJYKTHI 3aCTABIISIOT WCXOIHBIC CYOCTAHIIMHM JIBUTAThCS, OHHM TaK)Ke 3aCTaBJISIIOT HX
MepeMenaThCcsl B BUAEC BOCXOMAINIMX MOTOKOB CO CKOPOCTHIO IUKJIOHOB, B TO K€ BPEMs BO3HHUKAIOT
peakTUBHBIC (POPMBI TEMIIEpaTypbl. IX MOYKHO pallMOHAILHO WCIIOJIb30BaTh, ISl OTOTUICHUS HAIIPHMED.
[TpexHwmii HalT CIIOCO0 TOYTH UCTOMIMII 3aMachl YU HA IUIAHETE, H BCKOPE €ro He OCTAHETCS COBCEM, S
HE FOBOPIO YK€ O BO3PACTAIOIIEM KOJIMYECTBE aBTOMOOUIIBHOTO TpaHCIOPTa (HEHACBITHOM TOXKUpaTese
MIPUPOJIHOTO ToIMBa). HepalnoHalbHOCTh YK€ MprBeNia Hac K KaTtacTpoduueckoit 3ume 1945/46 rona.
DTOT METOJ, OJHAKO, JOJKEH BBOJUTHCS B MPAKTUKY C YPE3BBIYAHHOW OCTOPOKHOCTHIO. PeakTHBHBIE
TEMIIEpaTypbl JIOJDKHBI MPOU3BOIUTHCS MOCPEACTBOM MSTKOTO CTHUMYJIHPOBAHUS aKTUBHBIMU
TEIIOBBIMU (hOpMaMU Pa3INYHbIX aJUIOTPOIHBIX CyOCTaHIUH.

Ceituac ToBOpUTH 00 ATOM MOJpoOHEe OoJiee MUPOKOH ayau -TOPUH OECCMBICICHHO, MOCKOIBKY
HUKTO HHUYEro HE 3HAaeT O CYIIECTBOBAHWU OHHEPruil, HUMEIOUIUX YpP-TIPOUCXOXKJIECHUE, KOTOpbIE
JEHUCTBYIOT a0COJIFOTHO BO BCEX CYOCTaHIIUAX M OCOOCHHO aKTHUBHBI B OOBIYHBIX OYJIBDKHUKAX, TaibKe.
Korzaa B Bojie OHU CTaNKUBAIOTCS IPYT C IPYroM, TO MPOAYLUPYETCS XOJIOIHBIM CBET. JTO 3HAK TOTO,
YTO OUMOJISIPHBIE UCXOJIHBIE JIEMEHTHI CO3PENIM U TOTOBBI K BbiX0oay. OHM MOTYT OBITH HCIOJIb30BaHbI
JUId TeHepauuu Tex (opM TeMmIiepaTryp, KOTOPbIE YIPaBISIIOT HaMU, UMEHHO MX Mbl MOXKEM BHIETb
BOKpPYI' B KadecTBE KOJIEONIOIIErocs TEpMajbHOIO PaBHOBECHS, OT KOTOPOTO 3aBHCHUT COCTOSHHE U
3J10pOBbE OPraHU3MOB

B yxe Ooisiee BbicOKOH ¢opme, KaKk HEBUIMMbBIC, HEOUIYTHMbIe KOMIIOHEHTBI, 3TH K€ CaMble
BEIIECTBA COJEpXkKATcsi B TPAHCIOPTHOHN cpele XKU3HU — BOJE — M MOTYT OBITh JOOBITHI H
aKTUBU3UPOBAHBI C HCIOJIb30BAHUEM PEMyJIbcaTOpPOB. B moxoskell OTHOCUTENBHO BBICOKOM dopMme ITH
OakrepuodaroBblie 3amachl HaXOJSATCS U @ BO3AYXE B IMOPOTOBBIX KOHIIEHTPALUAX. JTH HEAKTHBHBIE
AJIEMEHTHl TPAHCIOPTHBIX CYOCTaHIMI MOTYT OBITh BBICBOOOXKJIEHBI MOCPEACTBOM IUKIIOUIAIBHO-
CHUPAJIHLHOTO ABMKEHHSA B TaK HA3bIBAEMbIX PEMYIbCHHAX. DTO MPUBOAUT K TEMHOMY CILJIABJICHUIO
MIPEKHUX TPAHCHOPTHBIX CYOCTaHIUN, KOTOPBIE BBIXOAAT U3 HIDKHErO KOHIIA ammapaTa U HEMEJIEHHO
B3aUMO/JICHCTBYIOT C OKpY)KamoIled HX Marepueil, BBICOKOTOJISPU30BAHHBIMU CYOCTaHIIMSIMHU.
dopmupyeTcs HOBBI MOJIOJION BO3AYyX, KOTOPBIM CTPEMUTCS NEPEMECTUTh ceOs BBEpX, MOTOMY UTO
3TOT YBEIMUYEHHBIH, KAYECTBEHHO YIYUIIIEHHBIN, BOTIOIMOHHO 00JIee COBEPIICHHBIN BO3IyX HE MOXKET
CMEIIMBATHCS C OKPYKAIOIIUMU €r0 CTAPIIMMHU MacCaMU BO3/yXa, KOTOPhIe UMEIOT JPYroi MOTEHIHAT.

Haobopot, momgobubie popMupyroiue U JIEBUTATUBHBIC YHEPTUU CO3JIaHBI TIEpe]] MOTIOMEHUEM
yepe3 IepBUYHBIE Tpolecchl cuHTe3a. [logoOHoe mpoucxoautr ¢  ¢opensio. Bwmecre ¢
BBIIICYTIOMSIHYTBIMU JIOTIOJIHUTEIBHBIMU SHEPTUSAMHU, KOTOPBIE CKUMAIOT UMeroIiee GopMy Cle3bl Telo
dopenu U BBITATKUBAIOT BIiepen (cM. puc. 38a), OHU 3aTeM BBI3BIBAIOT BHINICYIIOMSHYTHIH (PEHOMEH.
[TogoGHBIM 006pa3oM caMoOJNEeThl, CyOMapUHBI WIH OPYXKHE JaTbHEro NeHCTBUS (BO3AYIIHBIE U BOJHBIC
TopIieIbl) 0c000# (OPMBI MOTYT JBUTATHCS HA THOOOH KeTaeMOM CKOPOCTH U MoYTH OecriaTHO. JIroObie
CTallMOHAPHBIE MAIIMHBI TOXE MOTYT CHa0XXaThCs PEAKTUBHBIM TOIJIUBOM, KOTOpOE€ HE HYKHO
NOOBIBaTh, OHO YyXE CYIIECTBYET B CBEPXTEKY4eM COCTOSHUH. DTO aJUIOTPONHBIE OakrepuodaroBbie
AJIEMEHTHI, KOTOPHIE OXHUIAIOT HUMMYIbC, MPOBOIHUPYIOMUNA [HKIOUAATBHOE JBIXKEHHE, YTOOBI
(GYHKIIMOHUPOBATh KaK MUHHUATIOPHBIE JWHAMO-MAIIWHBI, KOTOphIE 4Yepe3 MpeoOpa3oBaHHE SHEPrUu



aBTOMATHYECKH MPOM3BOJAT CHIY, U 3HAUEHUE CTPEMHTEIHHO BO3BOJIUTCS B KBaapaT. ITO OOBICHSAET
y’Kacarolle BBICOKHE CKOPOCTHBIE XapaKTEePUCTHKU HanOoJiee SKCIAHCUBHBIX BBICOKOPA3BUTHIX CHII —
¢dopmel uznydenus. [IponbeM OombIile cBeTa Ha UX MpoucXokaeHue. CyIIecTBYeT 1Ba THUIA «CeMsH»: 1.
OTtBercTBeHHBIE 3a Bce (uznyeckue (OpPMBI pOCTa, KOTOPHIE, COTJIACHO HX CTENEHU 3PEeIOoCTH,
BO3BpALIAIOTCS B 3€MJIIO, IPOPAcTalOT U MPOU3BOJAT YBEIMUEHHBIE B Macce€ M KaueCTBEHHO
oOnaropoxennbie Gopmbl. OHU IPOUCXOAT U3 «CIAIKOI» MaTepuu (OPraHNnYEeCKUX BEUIECTB).

2. IInopl ¢ 3apoIbIIIaMH, BHITTOJHSIONIMMHA WX PENPOAYKTUBHYIO (hyHKIMIO. PacTeHune ocraBisieT
rmociie cedsi MOTOMCTBO, KOTOPOE MPOMIET TOT K€ KMU3HEHHBIN IMKIJI, YTO M €r0 POJIUTENb. Tak ke u C
BBICOKOKAUYE€CTBEHHOI Marepuel, KoTopasl Iocjie CMEpPTH M pacliaja BO3BpalIaeTcs K XU3HU 4Yepe3
LUKJIOUIATbHOE CIUPATIEBUIHOE ABHKEHUE.

[TocpencTBoM MpOrpecCUBHBIX B3aUMOJICHCTBUIN C TIOMOIIBIO PEAKTUBHBIX (OPM MOTEHIIMAA 3TO
KOHYAaeTcs cerperamueil Tex 3JeMeHTOB, KOTOpble B (popMe aJIFIOTPOITHBIX TPOMEKYTOUHBIX CyOCTaHIUI
ObUIM OCTaBJIEHbl HETPOHYTHIMM, TOT/Ia KaK BelIlecTBa 0oJiee HU3KOTO COpTa OMYCKAaKJICsA JaXKe Jajee
oy eme 0oJiee CUIBLHBIMU BIIMSHUSMU BBICOKOW TeMIIEpaTyphbl U BCKOpPE Jaxe paspyuatorcs. Eire pas,
YTO SIBJIIETCS BCE €IlI€ MOJIE3HBIM U KEJIaeMbIM, YCKOPEHHOE U JIEIOHUPOBAHHOE, NIOKa Oojiee HU3LINE
BEIIECTBA JIOCTUTAIOT UX OTHOCUTEJIBHO CAMOTO HU3KOTO YPOBHS Pa3BUTHS M TaKUM 0Opa3oM MX camas
OoJbIIasl cTENeHb pa3/ieleHust OT 0JaropoJAHOro, KOTOpPoe, C IPYroi CTOPOHBI, MOBBICHIIOCH K CAMOMY
BBICOKOMY COCTOsIHMIO. Ha si3bIke ero BBICOTBHI M TJIyOMHBI, TO, KaK BBILICYOMSHYThIE MOPOTOBbBIE
3amackl OkuBaroT. [losTOMy dYepe3 TpaayHMpOBaHHBIM MPOIECC OCAXACHUS COIJIACHO KayecTBY IO-
pa3HOMY 3apsKEHHbIE HEAaKTUBHBIE 3JIEMEHTHl UMEIOT pa3lInyHble MEPHOJbI pa3BUTHS. Te, y KOTOpPBIX
MEHbIIE pa30o0IlIeHne MeX/1y YacTHIIaMH, aKTUBU3UPYIOTCS paHee, YeM JIpYrHe, U JOTUYECKU JOJKHBI
ObICTpee TPONTH IO 3BOJIOIUOHHOMY MYTH, YTOOBI JIOCTMTHYThH CIIEAYIOLIEro Hambojee pa3BUTOTO
COCTOSIHUSL.

HyxHo Obuto HailTu MoAXOAsIINe, CHOCOOCTBYIOLIUE PAa3BUTHIO (POPMBI, 3apPOJBILIEBBIEC IJI0IbI
KOTOpPBIX Ja)kK€ OTHOCHTEIBHO HHU3KOIO KayecTBa Yepe3 YCKOPEHHOE JBIDKEHHE 10 LHKIOH]IEe
BIUTHIBAIOTCA PEMYJIbCUHOM BMECT€ C HUX TPAHCHOPTHOM Cpeloi, BOJOM WM BO3AYXOM, H
3aKpYYMBAIOTCSI Ha BBICOKOW CKOpOCTU. B TO e camoe BpeMst OJIMroAuHaMU4eckoe (MpoBO- [UPYIOIee
pacmaj) U KarajauThuyeckoe (MpOBOLMPYIOIIEE POCT) BTOPUYHBIC BIUSHUS TAaKKE Pa3BUBAIOTCS ATUM
croco6oM, Mpu KOTOPOM Ipolecc GopMUpOBaHUS U MpeoOpa3oBaHUS MOKET MPOU30NTHU 3a CEKYH[IbI
M3-3a MaJIaloUIero JaBJICHUS U MPHUCACHIBAIONICH CUIIbI, YBETUUMBAIOIICHCS B KBaapaT. IT0 — TO, KaK
MOXXHO CTPOUTH U3 «yp-TIEPBO3AAHHBIX» JICBUTATUBHBIC U JOIMOJIHUTEIbHBIE CHIIBI B MeTapu3ndeckon
dbopMe cui cKaTUs M MPUCACHIBAHMS MOYTH OECIUIaTHO, APYTUMHU CIOBaMU — CO3aBaTh IPaJUEHT
SHEPruM, KOTOPBIA «Yp-IIPOMCXOJUT* Ha CaMOM Jeje OT JUHAMHUYECKHX OJJIEMEHTOB B CKPBITOM
COCTOSTHUM. DTO OTKPBIBAET MyTh ISl MPAKTUYECKU BBITOAHON JUIS KCIIOJIb30BaHUS TpaHC(hOpMaluu
aToMa, WIM, WHa4Ye TOBOps, s MEPEepOKICHHUS NpPEXKHEH Marepuu («clagkoi» Marepuu) B
OTPULIATENILHO 3apsUKEHHbIE JIMHATEHBI, AYXOBHO OKHBIIAIOIIME U AaKTUBU3UPYIOLIUME SHEPIUU. IJTO
MpeBpalleHNe, KOTOPOE JAEMOHCTPUPYETCS YKe Oojiee 4eM JBa THICSYENCTHsS CBAIICHHUKAMH MpPH
COBEPIICHUH CUMBOJIMYECKOTO KPECTHOTO 3HaMeHusl Haj Yamieii ['paans — coBepiieHHON SHIeBUIHON
dopwmoii (calyx). Jlo HacTosIIero MOMEHTa HEAOCTABAIO BCETO JIMIIb MOJICIIH COBEPILICHHOTO JU3aiHa.
Tenepb OHU JOCTYMHBI TEXHHUKE U MPOCTO KAYT «COOOPOBAHUS», JOCTATOYHO TOJHKO MPUBECTH UX B
JecTBHE, YTOOBI OTKPHITH HOBYIO 3Dy Pa3BUTHUS U MOJIOKUTH KOHEIl BCEM HAIINM Oe/1aM.

IKCIUIO3UA M HMILIO3HMS € €CTECTBEHHOHAYYHOU TOYKH 3peHHs
Buxkrop Illay6eprep, Jaitni, Asctpus, 16.01 JI 956, xxypuan «Implosion», Ne 113, ¢, 63

SIBeHUs SKCHAHCUM — 3aMEJICHHEIC MMpOLECChbl B3pbiBa B HAPCTBC OCHOBHBIX CYGCTaHHHﬁ, B
KOTOPBIX BBICBO60)KIICHBI ACHCHTPAINUIYIOIHUC (paCH_II/IpHIOH_II/ICCH) PCAKTHUBHBIC 3(1)(1)6KTBI HU3IICTO
nopsaka

Hpoueccw UMNAHCUU—MEOJICHHbLE npoyeccsl CccyuwjeHus, Komopbvle, K npumepy. MOMNCHO
ucnojiav3zoeams 6 mMAK  HA3bleAEMblX peqbpuafcupamopax, U XOJNOOUIbHUKAX, —  OOJNCHbL
pacemampueamsCil KaK eCnecmeernnble npoyeccol



DKCroro3usi — 3TO XUMUYECKas peakus, IPOUCX0os1iasi ¢ MAaKCUMaJIbHO BBICOKOM CKOPOCTBIO, B
X0JI€ KOTOPOH MPOUCXOJUT PE3KOE YBEIMUYEHHME AABJICHUS M3-3a 3HAYMTEIBLHOTO KOJIMYECTBA TOPSUMX
ra3oB. DKCIUIO3MOHHBIE IPOLIECCH BCErA CONPOBOXKAAIOTCA PA3PYIIEHUEM BHYTPEHHEW CTPYKTYpHI.
[ToaToMy ux Bo3a€lcTBUE TYOUTEIBHO JUISl )KU3HU.

[TprunHa SKCIIIO3UH — CBSA3BIBAHHE CHIIBHO 3apSHKEHHBIM KHCIOPOAOM (OKHPHOW» CyOCTaHIUH,
TO €CTh HACBIIIEHHBIX yriieBoJopo1oB. Kucnopon npu temneparype +40 "C cranoBuTcs CBOOOJHBIM U
BBICOKO-aKTH BHBIM, B TO Bpe€Ms KakK KapOOHbl HEAKTHUBHBI 0] JAaBJIECHUEM M BIUSHUEM BBICOKOI
TeMIIepaTyphbl.

[lox neiicTBHMEM DKCIIIO3UM BCEr/la IMOSIBISETCS BUXPEBOE JBWXKEHHUE (TypOyineH-1us), KOTOpoe
3aTeM MpPOBOLMPYET YMEHbBIIEHHWE CKOPOCTH Bpallamolleics cyOCTaHIMM , YTO B CBOKO OYEpEelb
MPUBOJUT K KAaBUTALMOHHBIM SIBICHUSM (KOppO3Hsl KOPAaOENbHBIX TpeOHBIX BUHTOB WJIM JIOMACTEH
TypOWH), O0COOCHHO KOT/Ja B YCTPOMCTBE ILIEHTPOOEKHO BIIKETCS BOJAa W3 CTasBIIETO CHEra WM
JefHuKa. B 3THUX ciaydasix mpoucxoasT oOpaTHbIE peakui, KOTOpble, KaK MUKPOCKOIIMYECKHE B3PbIBBI,
OKa3bIBAIOT pa3pymuTenabHble 3(dexTsl. CKOpoCcTh B3pHIBOB MOXKET OBITH B THICSYY pa3 BBINIE, YEM
HOpPMaJbHasi CKOPOCTh CTOPAHHUS, YTO OOBACHSET YBEIMUEHHUE B KBAJIpaT CKOPOCTH POCTA TEMIIEPATYPHI.
Taxke oHa BIMSIET U HA CUITy COTIPOTUBIICHUS.

Hmnnoszus — smo buoxumuieckas peakyus, UOywdas ¢ pa6HOMEPHOU CKOPOCMbIO, 8 X00e KOMOpPOU
noO0 6IUAHUEM HUBKUX OABIeHUll OelCmEYIowds CUNA YBeIudu8aencs Ha Keaopam CKOpOCmu nomepu
menia.

Ipununa umnio3uu — 6He3anHoe Ce:A3bl8AHUE KUCIOPOOd, KOMOPbLIL CIAHOBUMCS NACCUBHBIM NO
Mepe  YMeHbUleHUs: Meniosol dHepeuu U 6 MAKOM COCHOSHUU NO2N0Waemcsi KapOoHamu
(opeanuueckumu coeounenusmu), komopwvie axmueuvi npu memnepamype +4 V(+39,2 °F). Oonaxo
HeoOX00UMO MeXaHuyecKoe pacujenyienue KUciopooa 00 amomapHo20 cOCMOSHUS.

o0 oOelicmseuem uMNIO3UU MONEKYIbL YNOPAOOUUBAIOMC 8 PAOUATLHO-0CEBOM HANPABILEHUU,
MaxKum 00pazom, 6eKmop OelCmsus 8CACbIBarwWell CUlbl Modice HANPasien no OCU, OKOIO OCU Jice U
Habaooaromess  Haubollee CywecmeeHHble CHUJICeHUss menia u oaeneHus. brnacooaps smomy
B06/IEKAEMCsl, KOHYSHMPUPYEMCS. U  C6A3bl8AEMCs  (IMYIbeUPYemcs) KUCIOpPOO, NPOBOYUPYIOUuULl
ouamazHemusm. Imo — MouHas NPOMUBONOIONHCHOCL CULLL AMOMHO20 8030€UCMBUS], U3BECIHOU KAK
anekmpuuecmso. 1100 Oelicmeuem umniosuu noayuaemcs 6e30emoHaAYUOHHbIL 0OPAMHOBCACLLEAOWULL
appexm 6 obnacmu s0pa, KOMOPwIL NPOBOYUPYEN IMYIbCUBHbIE NPOYECCHl, A UMEHHO CE5A3bl8AHUe
KUCIOPOOA, KOMOPbILL CMAHOBUMCSL meM bojiee NACCUBHBIM, Yem Oaudice K yeHmpy 6oponku. Pezyiemam
— colcumanue nepupeputeckoll Maccul, 6bINYCK meKyujel Cyocmaumyuu 3a npeoeivbl BOPOHKU,
803pACmMane CKOPOCMU CAMO3AKPYUYUsaoue2ocs geuecmaea ves ysenuuenus cuivl mpenus. Ckopocms
BPAWEHUSL NPU IMOM VEEIUYUBAENICSL HA KBAOPAM CKOPOCMU NAOCHUS MEeMNEPAnypbl.

HoBble acneKThI 2JIeKTPOMArHeTH3Ma

Marnern3m — 3JIeKTPUIIU3M

14 urons 1948 r., xypHan «Implosiony, Ne 123, ¢. 18—23

Martetusm M 3JEKTPUIIM3M — 3TO JIBE MPOTHBOIIONOKHBIE MeTadusnueckre (HOpMbl SHEPTHH,
KOTOpBIE PETYIMPYIOT MPOIECCHl JKU3HH W CMEPTH M KOTOPBIC MPUCYTCTBYIOT B KaXIOW TBEPJIOW,
KHUIKOM, Ta3000pa3HOi Macce (MaTepuu) B AIOTPOITHOM JIATEHTHOM TEPEXOJAHOM COCTOsSHHH. OHU
OXKHIAIOT PEIIAONIeT0 SBOJIOMHUOHHOTO HMMITYJIbCa, YTOOBI TPaHC(HOPMUPOBATHCS B OXKUBIISIOIIHE
BBICOKOKAYEeCTBCHHBIC SHEPIMH MM HHU3KOCOPTHBIE, perpeccupymoiiie. B mepBoM ciydae posib
Mmenuaropa (am. mediator — mocpeaHUK) UrpaeT MarHETOJU-THYECKas AUCCOIMAIUS, BO BTOPOM —
AIEKTPOTUTUIECKASL.

MHeHHe O TOM, YTO MAarHeTH3M — IACCHBHBIM W HE TMPEICTABJSIONINA HHKAKOr0 HHTEepeca
MOOOYHBINA TPOIYKT 3JIEKT-PUIIM3Ma, TPEBATHUPYET TOJIBKO MOTOMY, YTO HHMKTO IOKAa HE OCBEIOMIIEH O
CYIIIECTBOBAHHWU THIIA IBIKCHHS, KOTOPOE MPOBOIMPYET POPMUPOBAHUE BHICOKOKAYECTBEHHBIX (HOPM
sHepruu. Takke MoKa 4TO HUKTO HE OCBEJIOMIICH O CYIIIECTBOBAHUH CBA3AHHBIX JUHAMUYECKUX (HOPM, C
MOMOIIBI0 KOTOPBIX JIATEHTHbIE OWIOJSIPHBIC JWHATEHBI M WX TPAHCIIOPTHAs Cpela MOTYT OBITh



YCKOPEHBI €CTECTBEHHBIM 00pa30M TakK, 4TO B COOTBETCTBUU C ypaBHEHHEM F=Mma cuia, OTBETCTBEHHAS
3a yBENMYEHHUE BEIIECTBA M KAayeCTBEHHOE yaydlleHue (oOiaropakuBaHUE), YBEITUYMBACTCS, M C €€
MIOMOIIIBIO 00Pa3yIOTCSI OTHOCUTEIHHO BHICOKOKAYECTBEHHBIE (DOPMBI SHEPTUH.

Ota ocobas (opma IBWKEHUS, HEM3BECTHAs IOKa COBPEMEHHON HayKe, MOXET HaMarHWMYMBATb
TPEXIOJIOCHYI0O Maccy BO3JlyXa WM BOJABI BIUIOTH J0 Makcumyma — A0 36% — dakTtuyecku
OecrutatHO.  YTOOBI 3TO  OCYyHIECTBHTH, TpeOyercss 0coObiM 00pa3oM  CKOHCTPYHPOBAHHBIN
npoMIMPOBAaHHBIN anmapaT U3 COOTBETCTBYIOLINX CIUIABOB, KOTOPBIN OylIeT CONeiiCTBOBATh Pa3BUTHIO
HBOJIIOIIOHHO POTPECCUBHOM SHEPTHUH. Cuna ee BO3pacTaer IPOTIOPIIMOHATBHO
IIEHTPOCTPEMHUTEIHHON CKOPOCTH BpalleHus. biaromaps aToMy mporeccy BO3MOKHO dPPEKTUBHO U Oe3
3aTpar npeoJ10JieBaTh (prU3nYecKuii BeC M TyOCTh YMOB.

CnenmoBarenbHO, MarHeTusM —3TO (opma JeBHTHM3MA, KpeaTHBHas  MeTadu3nyeckas
MIPOTHBOIIOJIOKHOCTh DJIEKTPUIIU3MY, KOTOPBIH SIBISIETCS JEKOM IMO3UTHBHOW (opmoii snepruu. OHa
MPUBOAMT B JICHCTBHE TPABUTH3M, WM GU3NIECCKUIN FITH MEHTAIBHBIA HEIYyT (OMEPTBEHHE).

Crnenyer crenaTh MOSICHEHHUS TI0 OTHOIICHUIO K TTOCIIEAYIOIINM BBICKAa3bIBAHHSM: C OOBEKTUBHOM
TOYKH 3pEHUS JI00asi MaTepusi — STOTPEXIIOIIOCHBIA TPOJYKT ABIKEHHS, B KOTOPOW HU3KOCOPTHBIE
KOHIICHTPAIIUU JJMHATCHOB, TO €CTh BEICOKOCOPTHBIE KBAJMTEHBI B JI03BOIOIIMOHHOM COCTOSIHUU (371€Ch
3TO OTHOCHUTCS K MOJIEKYJIlaM BHTaMHHOB), TIPUCYTCTBYIOT B JUIOTPOMHBIX (MTOJUMOPGHOM: TBEPIOM,
KHJIKOM H Ta3000pa3HOM) COCTOSIHHUSIX.

OTU KOHIIEHTpAIMHU HEOLyTUMON MaTepuu — OakTepuoda-roppie NOPOroBble KOHGOpMaUK (HU
KOPIYCKYJIIDHOW, HH MeTa(pu3W4ecKod TPHUPONBI), B KOTOPBIX BO B3BEHICHHOM COCTOSIHUU
MPUCYTCTBYIOT MPOTHUBOJCHCTBYIOLINE 3HEepreTnyeckue ¢Gopmbl (0 HUX TOBOPWIOCH BHauaie). OHuU
Cllerka BHUOPUPYIOT B JKHAKHX W Ta3000pa3HBIX Cpeaax, HAXOMATCS B KOJICOTIOIMIEMCS COCTOSHHUU
paBHOBecus. ClenyeT cka3aTh, YTO OHU 00J1aIal0T CIUIIKOM OOJIBIIION JICBUTAITMOHHOW CHUJION, JIJIsl TOTO
YTOOBl TMPUTATUBATHCSA, W CIMIIKOM OOJBIION HM3KOKAUYECTBEHHOW Maccoil, 4TOObl JIEBUTHPOBATh
camMoCTOSITeNIbHO. VX BHYTpEeHHHME TIPOLECChl  JIBHXKEHHUS  MOJICPKHUBAIOTCS  OKPYKAIOIIUMHU
TeMIIepaTypHbIMU paznuuusamu. [IpaBna, TeMeparypHbIX IPaJUeHTOB HEJOCTATOYHO ISl TOTO, YTOOBI
OTIPEIeNUTh CYAbOY 3TUX MOPOTOBBIX CYOCTaHIMH, TaK KaK OHU MOCTOSIHHO KOJIEOIIOTCS

Permraroriee 3uaueHue 37ech umeet il primo movere. DT0 TaWHCTBEHHBIN JBHXKYIIUN HMITYJIbC,
KoTOphIid JleoHapno na BuHYM TIIETHO MCKal BCKO JKH3HB, 1a0Obl 3acTaBuTh padotats il primo motor,
OpraHMYECKyI0 MallMHy, TaK, YTO CTpeMsmiascs K MEepBO3JAHHOMY MPHUPOJAHOMY JBIKEHUIO JKU3HB
MOTJIa IPUHATH CBOM €CTECTBEHHBIN KYypC..

OTOro MOXXHO JIOCTUYh MpPU [OMOLIM PUTMHYECKOrO JIBUTATEJBHOTO Ipolecca —
B3aUMO/JICHCTBUSL MEXIY KOMIIOHEHTaMHu (BCIOMOraTeIbHbIMU CHJIAMHU) JaBJICHHUS U BCAaChIBAHUS,
KOTOpOE AaKTHUBUPYETCS TaKHUM CIIOCOOOM, MOJOOHO TOMY, KaK 3TO MPOUCXOJUT B MPUPOTHBIX
npoueccax. Kcratu, BcacbiBaHue, KOTOpoe (GOPMHPYET AAIOIUN CHUJIbl MMITYJIBC, MPEBOCXOJIUT IO
CBOEMY BJIMSHUIO IPOBOIMPYIOIEE YTOMJICHHE JaBICHHE-

B orom cmydae MarHeTusM, JICBUTHPYIOIAs, IKHU3HEYTBEp)KJIAloU[as W  OTHOCHUTEIHHO
BBICOKOKQYeCTBEHHass (opma »HHEprud, NpoOMBAaeTCs M BBIXOAUT W3 JUHATEHHBIX Karcynl —
BUTAMUHHBIX MOJIEKYJI.

CeroaHs B TUAPABIMYECKUX U JUHAMUYECKUX MalllMHAX MPOJIYLUPYeTCs OOpaTHBIA HMMIIYIbC,
HE3aBUCUMO OT TOTO, TPAHCIOPTHBIE JIU ATO CPEACTBA WJIM T'€HEpaTOphl TeIla WU cBeTa. Tam, rie
JI0JDKHA MpeobiaiaTh crjla BCAChIBAHUS, OHU TO3BOJIAIOT MPE00sIaaTh CUJIe JaBJICHUS, YTO OKa3bIBAET
naryOHbIN 3P QEKT Ha ABUKYIIYIOCS MACCy.

Jns Toro 4yToObl aTh YMTATENI0 HEKOTOPOE MPE/ACTaBIEHUE O JAIEKUX MOCIEICTBUSAX 3TOTO
Y’KaCHOTO HENOHUMAaHMs MPOLECCOB JBIXKEHUS, CIEAyeT paccka3aTb HEMHOIO O TOM, KaKMM 00pa3oMm
MOTYT OBITh JOOBITHI PA3TUYHbIE BUABI SHEPTHH,

DHeprusi MoYTH B YHUCTEHMIIIEM CBOEM COCTOSIHUM MOJKET OBITh IMOJIydeHa, KOorja Jitodas daHHas
Macca (BO3[yXa WJIM BOJbI) BpaIllaeTCsl CO CKOPOCTBIO BBIIIE CKOPOCTH 3ByKa. B pesynbrare 3TOro
mporecca HU3KOKAUeCTBEHHBIE M BBICOKOKAUECTBEHHbBIE (OPMBI OTAEISIOTCA Jpyr OT Jpyra, U
nocieHue o0NaropaKuBarOTCsl 4epe3 MarHeTouTudeckue ((opMaTuBHBIE) LEMHBIE PEaKUUu. ITO
IIPOBOLMPYET 00pa3oBaHKe B CyOCTAHIIMH TPOTHBOAEHCTBYIOMIUX  SHEPreTHIECKUX GOpM,

3TO, NO-BUAMMOMY, OTHOCHUTCS K DJHEpPreTHUecKuM ¢opmaM, KOTOpBIE BO3BPAIIAIOTCA K



(U3NIECKOMY COCTOSIHUIO B KOHTPACTE C TEM, YTO BBI3bIBAET OOpa30BaHHE SHEPTETHUECKUX (OpM
MeTapU3MUECKUX  W3MEPEHHMH,  KOTOpbIE  YBEIMYMBAIOTCS  Ojarojaps  penpoayKTHBHOMY
9BOJIFOLIMOHHOMY MOTEHIUAIY.

Bce cucreMbl TEXHHYECKOTO, JAMHAMHUYECKOTO M THJIPABIMYECKOTO JBM)KEHMSI BBI3BIBAIOT
JMCCOLMAIIMIO 10 PaJuycy OT OCH TPEXIOJIIOCHBIX MacC BO3JAyXa WM BOJAbI, Ojarojgaps KOTOpOi
3HAYCHUWE JABJICHUsS, TCHEPHUPYIOIIee HU3KOCOPTHBIE (OPMBI TEIUIa, BO3BOAMTCA B KBaIpaT
HEHTPOOEKHOM CKOPOCTH BpalleHHs. Pe3ynbraT — 3JeKTPOIMTHYECKIE AUCCONMATHBHEIE TIPOIIECCHI, B
TO BpeMs KaK KHCJIOPOJ CTAaHOBHUTCSI CBOOOJHBIM, YHUIIOJSPHBIM M BBICOKOAKTUBHBIM M MOTPEOJIAET U
yCBaMBaeT KapOOHBI («CITAJKYI0» MaTEPHIO), KOTOPHIE CTAHOBSTCS IMTACCHBHBIMHU I10]1 BJIUSHUEM TEIUIA.

AOGCOIIOTHO MPOTHUBOIOJOXKHBIM IpOLECC MPOUCXOAUT TOrJAa, Korja IpeodsajaeT WiH
JOMHMHUPYET TpucachlBalOlIMi  KoMmMmoHeHT. [Ipocto  BcackiBaHMEe, KOTOpPO€  MPOAYLHPYET
BBICOKOKAQUE€CTBEHHOE OXJIAXJIECHUE, YBEIMYMBACTCS MPOMOPIUOHAIBHO CKOPOCTH BpalleHHE. JTOT
obnaropaxuBamuil 3pGEeKT MOXKET OBITh CO3[aH TOJBKO TOTJa, KOT/Aa TPEXMOJIOCHas Macca
BpalllaeTcs MO HAIMlPaBJICHUIO OT paJuyca K IIEHTPY Ha BBICOKON CKOPOCTHU BOKPYT' COOCTBEHHOM OCH.

Orta OMOTEXHMYECKasi CUCTEMa YCKOPEHHUs MacC MPOU3BOAUT BOCXOSAIINI MarHUTHBINA MOTOK, Ybs
JneBUTaTUBHAs W (opMaTuBHAs cuja BO3pAacTaeT Ha KBaJpaT paJgualbHO-OCEBOM BpalaTebHOMN
ckopocTH (cM. puc. 14) B CKOHCTPYHPOBAHHBIX €CTECTBEHHBIM 00pa30M MalllMHAX W3 0COOBIX CIIJIABOB U
onpezeneHHo ¢opMel. Takoi crocob rmoka HUKOMY He M3BECTEH U HUKEM He ucrnoibiyercs. [loBcrogy
TOCHOJICTBYET IPUMHUTUBHBINA YPOBEHB 3HAHHUS U HU3KOKAYECTBEHHBIC TEXHOJIOTHH.

[ToToMy 111 Hac He JOJDKHO TMPEACTaBIsAThH MHTEpeca MHEHHE JII00Oro, MycTh JlaXKe CaMoro
yBa)kaeéMOT0 JKCIepTa, NOCKOJIbKY HUKTO U3 HUX HE 3HAET O CYLIECTBOBAHUM IPUPOJHBIX MPOLIECCOB
pa3BUTHS, a BEPUT (QOPMYIUPOBKAM TBEPABIX HEMOKOJIEOWMBIX 3aKOHOB, KOTOPBIX HHKOIA HeE
CYIIECTBOBAJIO B MPUPOJIE.

3/1ech HEeT HUKAKOTO 3aKOHAa O COXPAHEHHWU 3HEPrUH, HUKAKUX TEPMOJIMHAMHYECKUX WU HHBIX
YpaBHEHUH, U TIOTOMY HET HUKAKOTO 3aKOHA O HEMPeoJ0JUMOi rpaBuTanuu. Bee, uro HeoOxoaumo, —
3TO TOJBKO YCKOPHUTH Maccy OOBIYHOIO BO3/yXa WJIM BOJbI TaK, YTOOBI F€HEPUPOBATh BOCXOMASLIUI
MarHuTHbIN NoToK. OH o0namaeT cuiioil, KOTopas UMEET KOJOoccalbHOE 3HaYeHHE B MPUPOJE, TaK Kak
MOJJIEP’)KUBAET BECh 3€MHOM IIap B COCTOSIHMM KoJiebmromierocsi paBHoBecus. Ero mukiouganbHO-
CIUpaJbHOE BpallleHWE BBI3BAHO U CO3JAHO M MOJJIEPKUBAETCS BOCXOJAAIIUM POTALIMOHHBIM
3aTATMBAIONIUM JIEBUTATUB-HBIM TeueHueM. llocpelcTBOM MarHeTOoJMTUYECKUX AMCCOLUATUBHBIX
MPOLIECCOB  3TO  JBMKEHHE  yp-TIPOAYLUPYET  OXKHBIAIOIIYIO, MEPBO3JAHHO  JIBHXKYLIYIOCS,
(GbopMOOOpa3yoIIyl0 SHEPrul0 U3 OTMEpIICH IUIOAOPOJHOW MaTepud — DHEPruto, KoTopas
MIPOBOLIMPYET TAaMHCTBEHHbIE, HEM3BEIAaHHBIE MPOLIECCHl MPOU3PACTAHUS M PA3BUTHS U KaueCTBEHHOTO
ynyuienuss  (obmaropakuBanusi). Jlpyrumu cioBamMH, OHa OTBETCTBEHHa 3a ECTECTBEHHOE
CaMOOOHOBIIEHHE U MIEPEPOKICHUE U PA3BUTUE BCETO, UTO JIETAET U MOI3aeT M0 3eMIie.

Ceituac ata dopmaTHBHAs, JEBUTATHBHAS, MPEYMHOXKAIOIIAasg M OOJaropakuBarolias Cuiia He
TOJBKO TOJABIAETCA, HO U uepe3 oOparHyi ¢GopMy YCKOpeHHs Mmacc TpaHChopMUpyeTcs B
JEKOMIIO3UTUBHYIO (JOpPMY SHEPTUHU, KOTOpasi pa3pyliaeT 3BO-ITIOIHOHHO 3PEIYI0 CHIPEBYIO MATEPHIO.
[Ipocto moTomy, 4TO BO3AYX, BOAY 3aCTaBISIOT JBUTAThCA OT LIEHTPA, a HE OT pajnyca K UEHTpPY, — Bce
IYMaroT, YTO OCTAHKU 3€MHOHM ()OpMBI pacnalaloTcs B MbUIb U Mpax U HUKAK HE TpaHC(HOPMUPYIOTCS.
Tak, HUKTO He 0OpaTHJI BHUMaHUS Ha TO, 4TO (hOpMaTHUBHBIE CYOCTaHIIUM OBLIM OE31yMHO pa3pylleHbl
WIA COXOKEHBI JUTsl TPOU3BOJICTBA HU3KOKAUECTBEHHBIX SHEPrHUil, Temreparyp, cBeta. TBops 3To, 01U
OyKBaJIbHO TPYZISATCA B MOTE JIMIa, oOpeKas ceOs Ha CMepTh.

ITocnencTBust OynyT CTOJIb YXKacaroIlMMHU, 4YTO €IUHCTBEHHOE, 4YTO €Il MOXKHO CJieJaTh
U3BECTHBIM, — 3TO OTKPBITh /ISl ce0sl UCTUHY, KOTOPYIO, KaK BOCIEN MO3T, TaK XUTPO 3aMacCKUPOBAJIH,
YTO €€ COBCEM HE IPOCTO MOHATH MPOCTHIM JIOASAM. Te, KTO HauBHO BHMMAET YYEHBIM, MPOJIOJIKAET
npeObIBaTh B 3a0myxaeHuu. [loTepsiB ciocoOHOCTh paccykJaTh CaMOCTOSTENBHO, OHU HE YyBCTBYIOT,
YTO C KaXJbIM JHEM TepsioT CBOM Xie0, HAYT MO Jopore HaBCTpeuy HUIIETe, Hecs ¢ coOoi
NICEB/I03HAHMSI, MOJYYEHHbIE HA YHUBEPCUTETCKUX CKaMbiX. OHU CTAHOBSTCS KEPTBAMH CIa00yMHUsL.
Tpebyercss MHOTO BpeMeHH, YTO-Obl BO3BPATUTh ceO€ BHYTPEHHIOIO MHTYUIUIO U BO3BPATUTHCS B JIOHO
MaTepu-IIpuposl.
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Puc. 14. CpaBHUTEIBHBIN aHANN3 JBIKEHUS OT LIEHTPa

(M3HYTpH — HapyXKYy) U paJraTbHO-0CEBOr0 (CHAPYXH — BHYTPb) ABHKCHHUS

BriBo M3 BCEro 3TOTO CIEAYIOMIMI: MBI JIOJDKHBI HAYYUTHCS 3aBOJAUTH YP-CHIIBI, KaK 4achkl, — TIO
4acoBOU cTpeske oT ocu. OTHAKO yp-CHIIBI, KOTOPBIE YIIPABIISIOT €CTECTBEHHBIMU MPOIIECCAMHU, JOJKHBI
OBITh JIOBEACHBI J0 PAAUATIBLHO-OCEBOTO JIBIKCHHUS, TOJHKO TaK BO3MOXKHO 3aCTaBUTH IPEBATHPOBATH
CHWJIBI BCAaCBhIBAHMS, POKAAFOIINE JICBUTH3M — BOCXO/ISIIEE TCUCHNE MarHETU3Ma.

B peansnoctu 3a mocnennue 2000 €T MPOMCXOIWIM COBCEM IMPOTHUBOIOJIOKHBIE MPOLIECCHI-
Tosbko UL KaToMYecKas IEPKOBb, MyCTh JaXKe MOCPEICTBOM CHMBOJIOB, ONIPEIeIuIa U COXpaHHIIa
ecTecTBeHHYIO0 (opmy TpaHchopmanuu MaTepur B MeTadusmueckyro (opmy. A Bo Bcex cdepax
SKOHOMUYECKON M TEXHUYECKON CBETCKOM HAYKH MPEMOJA0T U 00ydaroT MPOTHUBOTIOJIOKHOMY. BmecTo
00J1aropa)KMBaKoIIEro AyXa pOKIaeTcs IEMOH B BHJIE MPEMSATCTBYIOIIETO Pa3BUTHIO ANEKTPUIIU3MA. ITO
MIPOUCXOUTTAK MHTEHCUBHO, YTO Ja)XKe IUIaHETa, MPOAYLUPYIOas MarHeTH3M 4epe3 IUKIOUIATbHOE
CIUpAaJIbHOE JBIKEHHE, HE CIMOCOOHA HEWTpaM30BaTh BCEBO3PACTAIOIIEE BIUSHHUE Pa3pyHINTENbHBIX
SHEPTHM, KOTOPBIC MPOU3BOIAT MUJUIMOHBI JIFOJICH, TTIOKOJICHHE 3a TIOKOJICHUEM.

3HauuT, B OyaylieM HaMm MPEICTOUT HMCIBITaTh MHOXECTBO MPUPOIHBIX KaTtacTpod. HekoTopsie
KaTakiu3Mbl Mbl HaOmogaem u ceiiuac. CoBceM MO Jpyrod IpUyYMHE Mpou3oluia Karactpoda c
ATIaHTUIOW — ee JKUTENH, Hao0OpOT, B OTIWYME OT HAc, HUCHOJB30BalM (POpPMATUBHBIE H
JIEBUTATUBHBIC SHEPTUU, HO HE CYMENH UMH YIPaBIATh. B pe3ynpTaTe 1enblii MaTepuk ObLT pa3pyllieH u
CHEeceH MeTa(U3NUeCKUMHU MTPUCACHIBAIOIUME CHIIAMHU.

Her HuKakux TEMIOBBIX WJIM KHHETHUECKHUX OaJaHCOB, a €CTh PEaKTHBHAas HMHTEHCU(UKAIIUS
MPOBOIMPYIOMINX pa3BUTHE WJIM YOUBAIOIIMX pa3BUTHE DJHEPIHil; MO Mepe TOTro Kak Oyaer
MPOJIOJKATHCS  MPOM3BOACTBO  HU3BKOCOPTHBIX  QopMm, MBI OyaeM UATH K  COIMAIbLHOMY,
HKOHOMHYECKOMY, MOPATbHOMY, KYJIbTYPHOMY KPU3HCY.

B cBs3M ¢ 9TUM MBI TOKHBI U3BJIEYb YPOK U3 00euX KpailHOcTel u cbamancupoBaTh 00€ (GOpMBI
JBUKEHHSI U YCKOPEHHsI TaKUM 00pa3oM, YTOOBI B COOTBETCTBHM C XOPOIIO HM3BECTHBIM YpPaBHEHHEM
F=ma unrepecyromias Hac cmia F B popme mpermMyiiecTBeHHO MarHUTHBIX HOHOB MOCTOSIHHO O0J1aana
JOCTaTOYHBIM KOJIMYECTBOM JIEBUTATHBHOTO OOTaTCTBA, OOECIIEUMBAIONIETO €CTECTBEHHBIH POCT U
KaueCTBEHHOE YIy4llIeHHe, HO B TO € BpeMs JeWCTBOBaJla YMEPEHHO, Aa0bl HE CIPOBOIMPOBATH
HEJOMYCTUMBIN POCT TTOMYJISIIIHH.



MarnerusMm = QyHKIUs JIEBUTH3MA = (PYHKUIHUS IPAaBUTH3MA

Wronsb 1948 r., apxussl Hlaybeprepa

MarseTusm © 3JCKTPUIM3M SBISIOTCA (DYHKIMAMU JBYX METapU3NUYECKUX DHEPreTHUYECKUX
BEJIMYMH — JIEBUTU3MA U I'pa- BUTU3MA, KOTOPbIE YIPABISAIOT MIPOLIECCAMU POKJICHUS U CMEPTH BCETO
CyIlero Ha 3emie.

OTH MPOTHBOJCHCTBYIOIIME CHJIBI MOXHO OOHapyxuTh INn Statu nascendi B 000 TBEpHOi,
KUAKOM U ra3000pa3zHoii cpene. Takke OHM HAXOAATCS B IIEPEXOHOM COCTOSIHUM HaWBBICILIETO YPOBHS
B BUTAMHUHHBIX MOJIEKYJIaX BO3[yXa M BOJIbl, B 0’KMJIAHUM BBICBOOOKIAIOIIETO JIBUXKYIIETO UMIIYJIbCa,
9TOOBI TPaHC(OPMHUPOBATHCS B JKU3HEYTBEPXKAAIOUINE MArHUTHBIE WJIM B TPEHMYLICCTBEHHBIC
KU3HEOTPULAIOIINE DJIEKTPUUECKUE HHEprocojepkamiie KOHUEHTpaThl (MoHbI). Cuilbl, KOTOpHIE
y4acTBYIOT B JTHX IIpoleccaX, HaxoAiTcs B COOTHOIIEHMH 96:4. JloMHMHHpOBaTb MOXKET JHOO
dbopmupyroias co3unaTenbHas Cuia, MO0 €€ pa3pylIaroiuil ONmoHeHT. JIro0as TpeThs cuiia, KoTopas
TOXKE Y4YacTBYeT B IpOIECCe M HAXOAWUTCA B KOHLEHTpauuu MeHee 4%, co3laeT CONpPOTHBIICHUE,
HeoOXoIuMoe /171 BCeX TUIOB JBUXKEHMs. Bce mpenonpenensercs AeicTBUEM Mar-HETOJUTUYECKUX U
ANIEKTPOJIUTUYECKUX MpolleccoB aucconuanuu. Oba sHEpreTH4ecKux IMpolecca OJUHAKOBBI 10 CHUIIE
BIIUSIHUS, HO PA3JIMYHBI IO XapakTepy.

Jlonro rocrnoAcTBOBAJIO MHEHHE O TOM, YTO MarHeTH3M SBJISETCS CKPBITHIM U 0oJiee WM MEHee
0e371eiCTBYIONUM MOOOYHBIM 3(P(HEKTOM 3IEKTPUIECKOTO MoToKa. [loToMy, 4TO OBUIO HEM3BECTHO O
CYIIECTBOBAaHMHM BbICOKOKAUECTBEHHOW (OpMBI SHEpruu, crnocoOCTByOIIEH CcoTBOpeHHto- Takxke
HEU3BEIAHHOUN sBIseTcs (opmMa, B KOTOPOM OTO JBMKEHUE JCHCTBYEeT, — TaK Ha3bIBAEMBIN
«HOPMAJBHBIN TIPODOUITHY.

Jlo HacToAIIero MOMEHTa Mbl 3HAIM TOJIBKO O TOM, KaK MCHOJIb30BATh YJEKTPUUECKUN TOTOK IS
MIPOM3BOJICTBA HU3KOKAYECTBEHHON CHIIBI, TEeMIEepaTyphl (Tera) U cBeta. Maruetusm, noxanyi, camas
LIeHHas U HeoOXxoauMas opmaTHBHasI cuiia, OblIa OTHECEHA K KIJIACCY BCIIOMOTATENbHBIX, TOAHBIX JIUIIb
JUIg TOro, 4yTOoObl O0OecredrBaTh COMPOTUBIEHHE. JIErKo MOHSATH, YTO 3TO 3HAYEHUE COMPOTHUBIICHUS
JIBUKEHHUIO BO3pAcTaeT Ha KBaJpaT HAadallbHOM BpalllaTelbHON CKOPOCTH, KOTOpas U MPOU3BOJUT €TO.
OT0 BIUSET HA pa3BUTHE MeETa(PU3MUYECKUX IMOTOKOB, KOTOPBIM [UIsl YCKOpPEHHs Tpelyercs
OJIHOBPEMEHHOE U MPOMOPIMOHATBFHOE BO3pacTaHUue CONMPOTUBICHUS. [l0TOMYy «KOpOHOBaHHBIN» 3aKOH
(3aKOH O COXpPaHEHHHU DHEPIrHM) SIBISIETCA OLIM- OOYHBIM, IIOCKOJIBKY MPEANOJIOKUTEIHHO
0e3/1eliCTBEHHOE MAarHUTHOE CONPOTHUBJICHHE MOXET OBITh TPaHC(OPMUPOBAHO B MArHUTHBINA MOTOK
JNEMCTBEHHON CHUJIBI M, HA0OOPOT, MAryOHBIM ANIEKTPUIIM3M MOKET MPEBPATUTHCA B PaHee OMHUCAHHYIO
BCIIOMOTATENIbHYI0 CHy (compoTtusicHue). Penynbcatop (puc. 24—26) u penyinscud (puc. 30—33) —
CpeICTBa, KOTOPBIE MOT'YT IOMOYb IOCTHYb 3TOTO.

PamnanbsHo-0ceBoe ABMKEHHE M 0co0as popMa MAIIMHBI SIBISIOTCS pellaroiuMu GaKkTopaMu B
MIPOM3BOJICTBE MAarHuTHOro motoka. [Ipu coderaHuum HTUX [ABYX (PAKTOPOB MOXKHO pa3AeIUTh
TPEXIOJIIOCHYI0 MacCy, PasroHsisl €€ M0 MIPOJOJbHONH OCH TaKMM 0O0pa3oM, 4TO B COOTBETCTBUH C
ypaBHeHHEeM F=ma moiydaeTcss KauyeCcTBEHHBIM KOHIEHTpaT, 10 96% cocrosmmii U3 MarHUTHO-
3apsKEHHBIX HOHOB. C MOMOIIBIO 3TOTO KOHIIEHTPAaTa MOKHO MPOU3BOIUTH IHEPTHIO B COOTBETCTBUH C
ypaBHeHreM E=Tc? oHa GyeT cnoco6CTBOBATh IIPOLIECCaM OPraHMYeCKOro CHHTE3A.

B stoM mporuecce Takke uMeeT OOJbIIOE 3HAYEHUE COMPOTHUBIIEHHE 3JIEKTPUYECKOTO IO,
KOTOPOE€ OTBETCTBEHHO 3a KOHJICHCALIMIO BHICOKAUECTBEHHON MaTepuH, HE0OX0AUMOM [t (pU3HUECKOTOo
000c00IeHN U M30JIIMU KaKIoW sHepreTndyeckoit opmel B mporiecce cuHTe3a. Hanbosee BaKHBIM
aclieKTOM IIpollecca MarHeTONMTHYecKol ((popMaTHBHON) AMCCOLMAIMM SABISETCS TO, YTO HeE
pa3BUBAeTCsI HUKAKUX HHU3KOCOPTHBIX (OpM Teruia B Mpolecce pPecTpyKTYpHU3allMH, HAINpOTHB,
MIPOU3BOIATCS MPOXJIAJHbIE (OCBEXKAIOIIUE) TEMIIEPATYPHBIE (POPMBI.

Hcnonp3oBaHue 53TOro mpolecca MOTJ0 Obl HPUHECTH OOJBIIYIO MOJIb3Y 3KOHOMHKE H
IIPOMBIIIJIEHHOCTH, MAarHETOJIMTHU-YECKYIO JUCCOLMALIMIO CJEIYyeT HENPEMEHHO HCIOJb30BaTh JUIsS
reHepanuu SHepruu. EcTecTBEeHHBIM mpolecc pacnajga — OJUH U3 TEX, B KOTOPBIX pa3iararouascs
MaTepusl OXJaKIaeTcss TeM OBICTpee, YeM CUJIbHEe YCKOpEHHE IO IMPOJOJbHOM OCH, BbI3BIBAIOIIEE
BO3pAcTaHME YacCTOThl PUTMHMUYECKOTO JUCCOLMATUBHOIO IBW)KEHHS (BO3PACTAHME YACTOTBHI CBS3aHO C
XOPOIIO U3BECTHBIM B3PHIBHBIM (3KCILTO3UBHEIM) 3 (HEeKTOM ).



51 MOTY € YBEPEHHOCTBIO CKa3aTh CIEAYIOIIEE.

Hu onuH u3 coBpeMeHHBIX JesiTeNeil HayKh HEe MOXKET OOBSICHUTh WJIM TOHSTh KBUHTICCEHIIMIO
npupo sl ABmwxkeHns. C eCTeCTBEHHO-HAYYHOM TOYKM 3pEHUs IBH)KEHUE JOJDKHO PAacCMaTpUBATHCS Kak
NEPUOINYECKUN METa0OJIMUECKUI MPOIEcC MEXIY OXJIAXKIAIOMMM (OCBEXKAIOIMM) BCAaChIBAHUEM U
UCTOMIAOMUM  (Mapaju3ylolmiuM) JaBICHHEM, JAPYTMMH CIOBAaMH, MEXKIY MPOTHUBOIOJIOKHBIMU
ABIICHUSIMA. B 3aBUCUMOCTH OT TOTro, KakoW KOMIIOHEHT IpeoOianaer, Ha 3emiie pPOXKIAAaeTcs
paspymaronas Wil KpeaTuBHas CHIla, KOTopasi OyAeT JeiicTBOBaTh COOTBETCTBEHHO BJIOJIb MPOJOIBHOMN
WJIY TIOTIEPEYHOU OCH.

B ecrectBeHHOM (hOpMHPYIOLIEM HANpaBICHUN YCKOPEHHUs, KOTOPOE JOJDKHO OBITh HAIPaBJICHO
BJIOJIb TMPOJOJBHON OCH (LICHTPOCTPEMUTENIBHO), TaK HA3bIBAEMBIM JJEKTPUIIM3M CTAHOBUTCA
HEOOXOJMMBIM a0COIOTHO I BCEX BHJIOB JIBHKCHHS TNPOTHBOJEHcTBHEM. M 1o Mepe Toro kak
BO3pACTaeT CKOPOCTh, COPAa3MEPHO YBEIMYMBACTCS ITO TPOTHUBOJEHCTBHE, YTOOBI OOECIEYUTH II0JIE
COTIPOTHUBJICHUS JUTS yCKOpsiromeicss Marepun. DakTrueckas motepsi GOpMATUBHON SHEPTUU B CBS3H C
3TUM cocTaBisier 10 4%, To ecTb ocraBmmecs 96% BBICBOOOXKIAIOTCS M BCACHIBAIOT padOTAOLIUI
MEXaHM3M H YacTh CpEIbl, KOTOpas ero OKpyxkaeT. VHaue roBops, HAYMHAIOT pabOTaTh CHIIBI
MPUTATUBAHUS ¥ IPUCACBIBAHMUS, 3aCTABIISAIONINE MEXaHU3M ITOTHUMATHCS BBEPX.

B ciryuae, koryia yckopeHHe MPOUCXOTUT B HEECTECTBEHHOM, JIETCHEPATUBHOM HAIpPaBJICHUH (TI0
MONEPEYHOH OCH, TO €CTh IIEHTPOOEKHO), B POJM MPOTHUBOJCHCTBUS BbICTymaeT JeBU-TU3M. llo
CPaBHEHHIO C DJIIEKTPUIIU3MOM, 3]I€Ch OH 00ECIEeUYMBAaeT THTAaHTCKOE COMPOTHBIICHHE (OPMHUPYIOIICH
CWJie, BEJMYMHA €ro BO3pacTaeT M0 Mepe YCKOPEHUs HHUCXOSIIEr0 IOTOKA dJIEK-TPUIH3MA
(rpaBuTH3MA). 3/1€CH CYTh MPOMCXOXKACHUSI HEBEPHOTO MPEICTABICHHS, YTO BO BCEX BHUJAX TBMKCHUS
COTIPOTHBIIEHUE BO3pAcTaeT Ha KBaJIpaT HavyalbHON CKOpocTH. Ha camom jene 3To MpOMCXOIUT JIUIIb
TOr/1a, KOIJ]a MAacCy 3aCTaBIISIOT ABUIaThCs TEXHMUECKH, THAPABIMYECKU UM TUHAMUYECKH ., TO ecThb Mo
HaIpaBJIEHUIO OT OCH K KpasM paauyca (IIeHTpOOEeXKHO), a 3HA4YUT, HeecTeCTBEHHO. Ecim molyio
JAHHYI0O Maccy 3acTaBUTh JIBUTaThCS LIEHTPOCTPEMUTEIBHO, TO BOCXOJISIIMM MarHUTHBIM MOTOK,
JIEBUTH3M, BO3PACTAET 3a CUET JAC3WHTETPATUB-HOTO (IECTPYKTHBHOTO) ANEKTPHUIIU3MA (TPaBUTH3MA), U
TakuM o0Opa3oM IMOTOK ECTECTBEHHBIX (JOPMATHUBHBIX M JIEBUTATUBHBIX CHJI HMHTEHCU(ULUPYETCS
MIPOMOPLIMOHAIBHO HavyadbHOU (pa-aualibHO-0CeBOIl) BpamarenbHoi ckopocTu. C MOMOIIBI0 3TOTO TUIA
JBUKEHHSI, KOTOPOE, KOHEYHO, BO3MOXKHO IMOJIYYUTh TOJBKO MPU MOMOIIM MalIMH 0co0oil Gopmbl 1
KoH(purypauuu, kod3pQGUIUEHT MOJIE3HOr0 ACWCTBUA B Mpolecce padOThl MOXKET HocTturatb 96%.
Tepsiercss Tonbko 4% HCXOTHOM SHEPTrUU B MPOLIECCE CO3JAHMS CONMPOTUBICHHS ABMKEHHUIO, KaK TOTO
TpeOyeT npupoaa.

1 06 >tux Tepmunax Bukrop 1llay6cprep roBopuil B NpeHEOPEKUTENLHOM TOHE, II0TOMY KaK CYUTAJ 3TH Pa3jId4HbIE
Hay4YHbIE JUCLMIUTMHBI JAJIEKUMH ¥ 9y JBIMU IIPUPOJHBIX IPOLIECCOB

Henp3s mnocmopute ¢ TeM, 4YTO COBpPEMEHHas Hayka, KOTOpas OCHOBaHa Ha CIHIIKOM
MPUMUTUBHOM 3HAHHWM, W3BJICKJIA HCKIIOUUTENbHYIO MOJb3y M3 HMHTEHCU(UIUPYIONINX JaBICHUE,
KaJieyaluxX pa3BUTHE BUIOB JBIDKEHUS U JECIOTUYECKUX (POpM, HUKOUM 00pa3oM HE OTHOCSIIUXCS K
npupoaHbiM. OHa TMOMHOCTHIO TpeHeOperna (QopMaTHUBHBIMA KOMIIOHEHTaMH CHJIBI TMPHCACHIBAHUS,
KOTOpble  JEHCTBYIOT  OXUBISIONIUM  (OXJaXJarommMm) myreM. Hayka  co3mama  jgaxke
CBEpXJeT€HEPATUBHBIE U PAa3pYIIUTENbHbIE CHJIBI B yIIep0 peakTuBHbIM (opmupyoomuM. U dem
CTpEMUTENbHEE MBI pa3BHBAEM CETOJHSIIHHE TEXHOJOTHU, TeM OBICTpee MBI JBUKEMCS IO
HaMpPAaBJICHUIO K TTI00ATBHOMY KpU3HUCY- TakuM e 00pa3oM MCTOIIAETCS CHIIA MTOYBHI, BEAb MPUPOIHBIE
CHJIBI BBIPOKJAIOTCS M3-3a HBIHEUTHUX CIIOCOO0B PabOTHI, IBUKEHUS, YCKOPEHUSI.

UToOBl BBHIUTH HAKOHEI M3 3aMKHYTOTO Kpyra, MpEeoJIoJIeTh CTEHY HETMOHHWMAaHUs, CIEeIyeT Kak
MOXXHO TMOApoOHEe 00BACHUTH KOHIENIMIo «Macc™. [loa cmoBoM «Macca» moapazyMeBaeTcsl MPOIYKT
TPEXIOIIOCHOTO JBUKEHUSA. IJTO TO, YTO MOJYYHJIOCH B pPE3ylbTaTe 3aryCTEBaHUS 3JIEMEHTAPHBIX
YacTHUI, KOTOPOE MPOBOLMPYET ABMXKYILAS CUJIA, JIATEHTHAs B HEUTPaJbHOM TPAHCIOPTHOM cpeae U
JeVCTBYIOMIAs MPU OMPEACNEHHBIX 00CTOSATENhCTBAX KAK COMPOTHUBICHUE BO3MOXHOMY BHYTPEHHEMY
JBUKEHHIO (BHOpaIum).

B3aumoneiicTBue — TO €CTh BHYTpEHHEE JBI)KCHHE — BO3MOXKHO TOJBKO MPU HATUYHH KaK ObI
«IpEMJIIOLIEr0»  BHYTPEHHEro  COmpoTuBiieHUs. Ero cuma  mpomopiuoHalibHa — CKOPOCTH



B3aUMOJCUCTBUU. byap Bce YCTPOEHO IO-APYroMy, TO PACLIMPEHHBIA MPOAYKT B3aUMOJACUCTBUS HE
cMOor Obl KOHIIEHTPUPOBATHCS U YHIOPSAOUMBATHCS B ATOMHYIO CTPYKTYPY (pEIIeTKY).

Tenepp KpaTKO pa3bsACHUM CyTh BHYTPEHHUX B3aUMOJCUCTBUHI: €CIM TPEXIOJIOCHAsT Macca
(monokuTenbHasA, OTpULIATENIbHAS U HEUTpallbHasl), JBUTAIOLIASACA B OCEBO-PaJMalIbHOM HAIIPaBJICHUH,
pacilerisieTcsl yCWIMBAIOIIMMM JIaBJIEHUE U, COOTBETCTBEHHO, TEMIIEpaTypy JAWHAMUYECKUMU
BIUSIHUSAMH, TO BBICBOOOXIAETCS OINACHBIM JUIsl Pa3BUTUS KUCJIOPOJ, YHUIIOJSPHBIA U HACTOJIBKO
aKTUBHBIN, YTO CBSI3bIBAET M YCBAaWMBAET IUIOJOPOJHYI0 MaTEpUIO, KOTOpas B PE3y/lbTaTe CTAHOBUTCS
naccuBHOM M Oe3aeiicTBeHHOM. «Crnaakas» Marepust 37ecb — 3TO HeoO0XoAuMmasl KpeaTHuBHas
wioiopoaHas cyocranuusi. KoHeuHbli IPOAYKT 3THX AMCCOLMATHUBHBIX IPOLECCOB — 3JIEKTPUUECKU
cynep3apsuKeHHBIE MOHBI, Ybsl HadallbHAsl JIEKOMITO3U-THBHAsI CHUJIa MOKET OBITh aKTHBHU3MPOBaHA Ha
96% 4epes eHTPOOEIKHYIO CKOPOCTb.

C npyroii CTOpPOHBI, €ClIU CTPYKTypa TPEXIOJIIOCHOM Macchl pacuieryisieTcsl MoJ BO3AeHCTBHEM
YMEHBIIAOIIUX TEMIEpaTypy BIUSHUN, TO HMCTUHHAs KpeaTuBHas («ciagkas») cyOctaHius Oyner
MOJIBEPraThCsl OXJIAXKACHUIO. B 3TOM citydae ee ¢popmaTUBHAs JICBUTATHUBHASL CYIITHOCTH BHICBOOOUTCS,
CTaHET YHUIO-JISPHONU HACTOJIBKO BBICOKOAKTUBHOM, YTO CBSIKET, YIOTPEOUT U YCBOUT BECh KUCIIOPOJI,
KOTOpBIM MOJ 3TUM «HUHBIM» JIMHAMMUYECKUM BIUSHUEM CTAHET NacCUBHBbIM. KOHEUHBIM MpOIYyKT
MarHeTOJIMTUYECKON JAHCCOIMallMM — MPEUMYILIECTBEHHO MAarHUTHO-3apsDKEHHBIE HMOHBI, Ybs
nepBo3aaHHas GopMaTUBHAS U JIECBUTATUBHAS CUJIa, KOTOpas, KAK MHOTO€ B MPUPOJIE, BOCTIPUHUMAETCS
Kak moOouHb 2¢dekt, mHTeHCcuduupyercs Ha 96%. HacbimeHHble JTEBUTATUBHON CHIION HOHBI
3acachIBAIOT XYJIIYIO M0 KadecTBY Mareputo. OTHOBPEMEHHO MPOCHINAIOTCS 3JIEMEHTapHbIE Yp-CHIIbI U
HAaYMHAIOT JEeMCTBOBATh M CTAJKUBAIOTCS C €CTECTBEHHBIMH U TOTOMY BBICOKOKAaYe€CTBEHHBIMU
KOHLEHTPUPYIOIUMUCA M KOHACHCUpYIOUIUMHU (opmMamMu Tema M CBeTa, JABUTas HX B
IIPOTUBOIOJIOKHOM HamnpasieHUW. KOHIEHTpanys W KOHACHCALUS 4YacTHI, 3acCThIBAIOIIUX IIOJ
JEHCTBUEM BBICOKOKAYE€CTBEHHBIX TPOTUBOICHCTBUM, U €CTh TO, YTO MBI Ha3bIBaeM «pocT» (cM. puc. 15)

Tenepp Ham NOHATHO, YTO Macca (Marepusi)) — MPOAYKT YyckopeHus. KadecTBo Macchl
YBEJIMYMUBAETCSI COPa3MEPHO KOJIMYECTBY HEOOXOOMMBIX MPOJIYKTOB AUCCOLMALUM  (IIPOAYKTOB
B3aMMO/ICHCTBHS JIByX OCHOBHBIX CYOCTaHIIMIi), TO €CTh pacCTBOPEHHBIX BUTAMUHHBIX Mojekyn. Korna
UX JOCTaTOYHO MHOIO, MaTepusi CHOCOOHA K CaMOCTOSITEIbHOMY BOCXOJSIIEMY TEUEHUIO, yXKe He
TATOTEET BHU3, OHA ILIEAPO OJlapeHa JICBHTATUBHOU cuiioi. M3pacxomoBaB 3Ty cuily, oHa morpeOyer
JMILB JIETKOTO OXJIaXjaarouiero 6ozpsmiero uMiyiabca. C ero noMoIipo oHa TpaHC(HOPMHUPYET Maccy
00J1aropoKEeHHOM MaTepuu B OTHOCUTENIHO COBEPIIEHHOE COCTOSIHUE, JIMIIEHHOE TEIUIOBOW U CBETOBOM
SHEpPruu



Puc. 15. Tlponecc ¢pusnydeckoro pocra

JlocTaTOuHO HE3HAYUTENIHHOTO, MOBBIIAIONIET0 TEMIIEPATYPy MaTepUaIbHOTO WIH (U3UYECKOTO
0CEBO-Pa/IMATbHOI0 UMITYJIbCA, YTOOBI IPe0Opa30BaTh APEMITIOIIYIO YIHEPTHIO ATOW MaTEPUU B MOIIH YIO
pa3pyLIUTENbHYIO 3HEPIHi0, MO 3HAYEHHIO MPONOPIUOHANBHYIO CHUJIE UMIyibca. Tak, Halpumep,
BBICBOO0K/1a€TCSI MOJIHUEHOCHAS OT/Iaya B BHJIE HOHHOTO MOTOKA, KOTOPBIN € MOMOIIBIO 3JIEMEHTAPHBIX
yp-CHJI pa3pyliaeT CONpPOTUBICHHUE, IPETATCTBYIOIIEE €r0 YracaHHIo.

He nenas HuMKakuxX HCKIIIOUEHUHM, COBpEeMEHHas Hayka (TE€XHHMKa, TUIPaBIUKa, JUHAMHKA)
nopaboTuia ABWKYIIUN UMITYJIbC, KOTOPBIN JaeT BOJIO Pa3pylIuTeNbHON cuiie. CTpaliHo noIyMaTh, HO
BElb HE CYIIECTBYET HU OJHOW MAIIWHBI, HI TPAHCIOPTHOIO CPEJICTBA, HU IEKTPOCTAHINH, KOTOPHIE
Obl HE HCII0JIb30BANIM OMACHBIE JUIS JKU3HU IIEHTPOOEKHbIE UMITYIbChl. TOYHO Tak K€ JIEHCTBYIOT BCe
MEXaHU3MBI B JIECOBOJICTBE, CEIHLCKOM XO35HUCTBE, TAKXKE OTIEPUPYIOIIHE 3arlacaMy BOJIbI U BO3ayxa. Bee
BOJIONIPOBOJIHBIE CTAHIIUU U TUAPOKAHAIBI CUCTEMAaTUYECKU TPEOYIOT pEMOHTA, MOCKOIbKY MX MAIIUHBI
paspylarTcs He TOJBKO T'YOUTETbHBIMIUIA Pa3BUTHUS ABMXKEHHEM, KOTOPOE aKTHUBU3UPYET MPOIECCHI
AIIEKTPOJIUTUYECKON IUCCOLMALIMU, HO U CIY)KeOHbIMU mpaBuiamMu. Eciu 370 HEeyOeIuTeNnbHO 3BYYHT,
TO s JOOABIIIO U TO, YTO 3TO pa3pyllaeT HaIMIo, IUBHIIN3ALUIO, YMBI.

Cunpl TPUTATUBAHUA TEM AaKTHBHEE B TPOIECCe pa3BUTHUS, 4YeM OOJbIIe COAEpKaHHE
007aropoKeHHbIX MAarHeTOJIMTOB (BOCXOSIIMX MarHUTHO-CYNEp3apsDKEHHBIX HOHOB), KOTOpBIE
MOJHUMAIOTCA BBBICH, M YeM OOJbIle KOJIWYECTBO MEHEE IICHHBIX CYOCTaHIMH, BBITECHSIEMBIX
BBICOKOKaUYECTBEHHBIMM DJJIEMEHTAMM, KOTOpBIE 3aTBEPJEBAIOT. 3Has 3TO, MOXHO CaMOCTOSITEIBHO
peryaupoBaTh MarHeTOJUTUYECKUE TUCCOIMATUBHBIE MPOLIECCH], HAPACTAHUE MAacChl U Kau€CTBEHHOE
yJIydlIEHUE NPOAYKTA 3aTBEPIEBAHUS, TO €CTh POCTA.

TpyaHo 3TO OCYHIECTBUTH B IMPOTHUBOIOJIOXKHOM CIlyyae, KOT/la KOMIIOHEHTBI CHUJIbl JABJICHHUS,
KOTOpbIE MPOAYLUPYIOT J1€-KOMIIO3UTHUBHBIE JHEPIUM, AOMUHHUpPYIOT mnouytu Ha 100%, To ecThb
(dbopMaTuBHBIE (OXJIAXAAMONIME) KOMIOHEHTHI MPUCACHIBAIONICH CHIIBI TIOJHOCTHIO BBITECHEHBL Tak
oOcToAT Nena ceidvac, Korja JEBUTHU3M (IMOTOK MarHeTH3Ma) MPAKTHYECKH HE MPOU3BOJIUTCS H3-3a
r7100abHOM HETOCTaYM CaMbIX HEOOXOIUMBIX KOMIIOHEHTOB U YCIOBHUH Ul MPaBUIBHOTO Pa3BUTHA.
Bce, uTo pa3BuBaeTCs M pacTeT, COACPKUT 3MOPHOHBI pa3pyIIEHUS B Ka)XJIOM HCTOYHHKE, 3a4yaTke,



CEMEHH, HE3aBUCUMO OT TOT'0, CIYXKUT JIM OHO JUIs IPOU3BOACTBA TOHKOM 3HEPreTUYECKOM MaTEPUN UIIU
SHEPTUU CaMoi o cebe, JKUBET KECTOKUI JEMOH, CIIOCOOHBIN B TI0O0H MOMEHT MPOJEMOHCTPHPOBATH
CBOIO CHILY.

Ciyuntcss 310 Wi Her — pemraer «il primo movere», MOIIHEWIIMA JBIKYIIUHA HMITYIIBC
JIaBJICHUS UJIM BCACBIBaHUS, OH ONPEAETUT CyAb0Yy MIIJIMOHOB U MUJUTMOHOB JIFOJIEH.

Hu onuH ydeHbli He MOXET M HE OyIeT CIOpPUTh C TEM, YTO LIEHTPOOEKHOE JBUKEHUE,
CMEPTOHOCHBII LEHTPOOEKHBIM UMITYJIbC, UCIIOJB3YETCS ceiiuac BO BCEM Ha IIJIaHETe 0€3 MCKIIIOUYEHMUS.
Ero BioustHue OyneT pacnpoCTpaHsSThCs [0 Mepe TOro, Kak Ha Bcell 3emiie Jitou OyayT BOBJIEKATHCS B
IIPOLIECC  MPOM3BOJCTBA COBPEMEHHBIX TEXHOJIOTMH, M30 BCEX CHJI CTapascb Ui CBOEro
HebOnarononygHoro Oyaymiero. IlapamokcanbHo, HO JIIOJM YMYAPHINCh HAWTH MCTOYHHK BCEX CBOMX
0ell — perpeccUBHBIM UMIYJIbC B CO3pEBILEH U FOTOBOM IJsl pa3BUTUSl Kau€CTBEHHOW MaTepHH, U HE
TOJIBKO HAWTH, HO U NOBCEMECTHO, B OTPOMHBIX KOJMYECTBAX W3BJIEKaTh. M3-3a 3IEKTPOIMTHUECKHUX
MIPOLIECCOB  JEKOMIIO3ULIMM HE MOTYT BEpPHYTbCS K JKHU3HHM IIJIOJIOPOJHBIE MeTapU3NUYEeCKHe
KOHLIEHTPAThl, UICTOYHUKH CBSITOW OJYXOTBOPEHHOM 3HEPruu, KOTOpas AENaeT >KM3Hb HEnoOeauMoH,
cBOOOTHOM ¥ HE3aBUCUMOM

IIpupoanbie cBoOiicTBA BOABI.

JHeprus BOJAHOIO MOTOKA.

Hcnonb3oBaHue BOAbI B TEXHUKE

«Ha nepeceuenuu 08yx memnepamypHnuix 2paouenmos eviceooodxcoaemcs amomuasn sHepaus. Om
Mo20, KaKou Mmun OBUMCEeHUs U KAKUe CHIABbl UCNONIb3VIOMCS 8 MEXAHU3MAax, 3a8Ucum mo, Kakds 3mo
0yoem snepeusi — GopMupyrowas Ui paspyuarnyany.

Bukrop [llay6eprep, sxxypuan «Ilmplosion*, Ne 71, c. 12

«Ilpu onpedenenuu 600b1 Mbl Q0JINHCHBI BUOEMb YemKUE PA3Iuyus medxncoy 0syms ee suoamu. To
ecmsb 8004 — 3MO MPAHCNOPMHASL Cpedd, KOMOPAs COOepHCUM NPeuUMyuecmeenHo OmpuyamenbHo
3apaxcennvlie yacmuyvl (CyOCMaHyuu, O8UdCEHUe KOMOPbIX 2aAPMOHUPYem C 3eMHbIMU 4acmomamis)
AUOO NpeuMyujeCmeeHHO NOJIOHCUMENLHO 3APANCEHHbIE YaACMUYbl (CYOCManHyuu, O08UMCeHUe KOMOPbIX
2apMoOHUpyem ¢ yacmomamu 6030yxa). B nepeom cnyuae uwacmuyvl ciredyem paccmampueams Kax
nobysicoaroujue K 80CX00suieMy pazeumuilo 2eocgepudeckue KOMNOHEHmMbl, 60 GMOPOM — KaK
nooyscoaroujue K HUCX00auemy 08UNICeHU0 ammocgeprnvie komnonenmol. Ilepsvie obrazopasxicusarom u
ceywaiom  8bICOKOKA4eCmeeHHble Mamepuu, mo eCcmb OHU  CAydcam Onid  CmpoumenbCmed
neeumamusHvlx cun. Ilocneonue cuyoscam 0ns ouuweHus ammocghepsl, cooepicaujeli 8386eUleHHOe
gewecmso, Komopoe obnadaem o4eHb MANEHbKOU MACCOU U OYeHb B8bICOKOU OoJlell 1esUmamuHblx
CyWHoCmell u He Maxcem HU pazeusamuvCs, Hu UCYe3HYmb ™ Dmu nopo2osvie cyoOCmaHyuu mo2ym Ovims
mpancgopmuposansvl u 001a20poHceHbl Yepes YUKIOUOATIbHOe CnupaibHoe osudicerue. C npakmuueckou
MOYKU 3DEHUs. IMO BO3ZMOICHO C NOMOWBIO NEPeMEeUUBAHUS C UX MPAHCNOPMHOU cpedol (0y0b 5mo
8030yX unU 800a). B pesynomame npoucxooum oopazosanue cywHocmell, HeCHOCOOHBIX K OdNbHeuuemy
Ppassumuro, HO3AMONPUIMOM 01a200apsi NPOCMPAHCIMEEHHOMY pPA30eNeHUI0 PAa3IUudHbIX CYOCMaHyull
npoucxooum o00OHO8IeHUe UHMeHcuurayuyu pazHocmu nomenyuanos. Koweunwiii pesynomam —
go3pacmanue 0suxCywel Cuibl. Imo oOvACHIem KOHYENYuio 86e4H020 08UNCEHUs 8 Haubolee NOHAMHOM
Kaoue»,

Buxrop Ilay6eprep, xypran «Ilmplosiony», Ne71, ¢. 12 Tlucemo Bepuepy Liummepmany

W3 criermansHoro usmanus «Mensch und Techniky, a. 2, 1993, maparpag 7.4

B paccmarpuBaeMOM HamH ciaydae TEIJIO M3HAYAIBHO MPOM3BOAUTCS YEpe3 TPEHHE. JTO TEIIO
HEMeJUIeHHO abcopOupyeTcs BOJOH, M B Ipolecce cozjgaercs (U3NUECKUil BaKyyM, KOTOPBIH
YBEJIMUMBAET BBIXOJ aTOMHOW paauanuu. brnaromaps abcopOMpOBaHHOMY TEIIy CBOOOIHBIM,
PacTBOPEHHBIN KHCIOPOJ, BCE €Ie MPUCYTCTBYIOLINI B BOJIE, CTAHOBUTCS aKTUBHBIM, U MOSBIISIOIINECS
reocepuyeckue Jydd TOXKE CTAHOBITCS AaKTHUBHBIMH (3TOMYy CHOCOOCTBYeT Bakyym). Yepes
CTOJIKHOBEHHSI MEXJy B3aHUMOIIPOTHBOIOJIOXKHBIMHU, MPOTUBOHANPABICHHBIMH, BO30YXICHHBIMU
MIOTOKAMHM M3JIy4EHHUsl CO3/al0TCi TNPEABAapUTEIbHBIE YCIOBUS JUIsl YCTAHOBJIEHUs CBsized. Jlutd



OyayIIero corw3a — OPraHUYeCKUi MM XOJIOTHBIN CBET.

310poBoe ceMsl B IUIOJIOPOJHON TNOYBE NMPUYMHOXKAET cedst; naer miaoasl. Cemsi pacTeT, U ero
Pa3BUTHUC U PASMHOKCHUC MPOUCXOIAT C IMOMOIIBIO B3aUMOIIPOTUBOIIOJJIOKHBIX BJIUSIHUHA. DTU BIUSHUSI
— BBbICOKHE (POPMBI OpraHU3alMM, UMEIOIIHEe KOCMHUYECKOe MpoucxoxaeHne. CyOcTaHIMH, KOTOpbIe
CO3pEBAIOT, JIOJDKHBI Pa3BHBATHCS B OJHOM W3 HampaBiieHHH. Korma BHYTPEHHIOIO CTPYKTYPY BOIBI
pa3pymiarT 0 aTOMApHOTO YPOBHS, TOTJA B BOJHOW cyOcTaHmmu oOpasyrorcs H-cyOcranmuu'. Otu H-
CY6-CTaHIII/II/I MOJIAAPHBI U YCUJIMBAIOT CBOIO IOJIAPHOCTH YCPEC3 BHYTPCHHUC B3aHMOﬂCﬁCTBHﬂ. Kamnas{
U3 3TUX cyOCTaHUUN — yp-AM-TS, KOTOPOE BTATMBAET B c€0sl SHEPTUU U CYLUIHOCTU U TaKUM 00pazom
pacteT u HabupaeTcs CHIL

IlonoxxurensHble U OTPULATCIIBHBIC 3JICMCHTBI, BBIACIICHHBIC W3 BOABI, W30JUPYIOTCA APYyr OT
apyra. Maiele KOJM4ecTBa yriiepoja, MPUCYTCTBYIONIUE B HU3KOKAYECTBEHHOW BOJIE, CIIOCOOCTBYIOT
9TOMY BBIACJICHUIO, IOTOMY YTO OHH CaMH ACMATCPUATIUIYIOTCA. CDOC-BJ'IGMGHTI)IZ, COCIUHCHHBIC MCKIY
co00M COJTHEUHOW paauanuer, BXOIIT B TOPU30OHTAIbHBIE MOTCHIIMAIbHBIC MO, Tak OHM CTaHOBSITCS
BBICOKOAKTUBHBIMU, pACIIPOCTPAHAIOTCS, U TO, YETO MBI OKHUAaJIU, CTAHOBUTCA PCAJIbHBIM — 06pa3yeTC$I
reochepruecKuil a3, KOTOPBIM 001a1aeT OXJIaXKAAIOIIMMU CBOMCTBAMH.

H-cyOcraniust — TepMUH Uil BOZOPOAHBIX WIIK TIOO0POJIOCOIepKa-IUX CyOCTaHUMH

bnaronapst BHe3almHOMY OXJQKICHUIO YIJIEPOJ CTAaHOBHUTCS BBICOKOAKTHBHBIM W TIOJBH)KHBIM.
[TpoucxomuT CBSI3b MEKIY BBICOKOAKTHBHBIMH (DOC-3JIEMEHTAMH W CTOJb K€ aKTHBHBIM YTJIEPOJIOM.
CynepzapsikeHHbIH reocepudeckuii ra3000pa3HbIil MPOIYKT, 0Opa30BBIBAIOIIUNCSA M3 ATOTO COIO3a,
CBSI3BIBACT BOJOPOJ Onaromapsi HOBOOOPa30BaHHOMY BHYTPEHHEMY BAaKyyMy H CTPEMHUTEIBHO
paciupseTcs, OXJIaXAaeTcsl U KOHAECHCUPYETCS BOKPYT OpPraHMYECKOTrO0 aHOJA, Ybs BEPXHSsS 4acTb
npeoOpazoBaHa B KaToI.

IlocpencTBOM MeXaHMYECKOM MHIpanuu 3TOT IpeoOpa3oBaTeslb HPOU3BOIUT 3apsSKEHHYIO
OBICTPOOXJIAXKAAIOLIYIOCS Ta30Byl0 cMech. CHOBa CTAHOBSICh AKTUBHBIM, 3TOT Ta3 C XaJHOCTBIO
MOTJIOIIACTCS OKPYXKAIOIMIKUM ero aTMocdepHbIM KuciopoaoM. Mrak, O 6epetr Ha 6ykcup H u C u Taner
X 3a coboi Osarofapsi LEHTPOCTPEMUTEIbHOMY IBM)KEHUIO. 3/1€Chb BaXKHO, MPOUCXOAUT JH 3TOT
Ipo1ecc MpHu:

1) Tertom;

2) XOJIOAHOM OKHUCIICHHH.

B mnepBom ciiyyae NpOM3BOAWUTCS JOINOJHUTENbHAs BOJAa. Bo BTOpOM — JOMOJIHUTENbHAS
BO3/yIlIHas Macca. B o6oux cityyasx, oHaKo, o0a MpoAyKTa pacTyT U Pa3BUBAIOTCA, U OTCIOJA

He BnonHe sicHO, 4TO 371€Chb MMEETCs B BHJly, HOr BEPOSTHO, 3TOT TEPMUH 00O3HAYaEeT KAKOWU-TO
BU/J] OnoroMuHecHeHIMU. Creayroye Tpu TEpMUHA MOTYT MPOSICHUTh CUTYALHIO.

®ocdhop — BemecTBa, oONajampolee CIOCOOHOCTHIO K JIIOMUHECHEHIMH (TO €CTh 3aracaer
SHEPIHUI0 B OCHOBHOM M3 HMOHHU3MPYIOIIEH pajualuy U IMocie BbICBOOOXKIAeT ee B (opMe CBETOBOM).
Ecnu sHeprus BbICBOOOKAAETCS 10 MPOLIECTBUU KOPOTKOTO MMPOMEXKYTKa BPEMEHH, BEIIECTBO HAUUHAET
CBEpKaTh.

®ochop (ram. Phosphorus, P) — xumundeckuii anemenT. Aromubiit Bec 30,9738. AToMHBII HOMEp
15, CymectByer B MpuUpoJe B CeMH AUIOTPONHBIX MOJIUGHUKAIMIX, HanOoJiee YacTO BCTPEYAETCs
KpacHbI u 6enbiit pocdop. bemnblit 1erko caMoBOCIUIaMEHSIETCS, CBETUTCSI B TEMHOTE, KPacHbI MeHee
aKTHMBEH XUMHYECKH, SIIOBUT. DJIEMEHT BCTPEYAETCs JIMIIb B CBS3aHHOM COCTOSIHWH, B OCHOBHOM B
¢docdarax xanpuusa. Heooxoaum uist xku3HM: pocdaT Kaiblius — riIaBHbII KOMIOHEHT KOCTHOM TKaHU.

®ocpar — comnp ¢ochopHON KHCTOTBL. DocdaThl HUCHOIB3YIOTCS B CEIBCKOM XO3SIHCTBE B
KadyecTBe yJ00peHuil U1t Toro, 4ToObl MOMOJHUTH HETOCTaTOK (ocdopa B Mmouse.

MIPOIYKTBl POCTAa — MHOXKECTBO MOOEroB, KOTOPHIE a0 OJHO ceMs. YeM JydIle Mousa, TeM
n300MIIbHEE YPOIKai.

Ecnu umeer MecTo mpoM3BOJICTBO BO3/yXa, TO BOJA OCTAETCs B MEHBUIMHCTBE. B Takom ciyuae
BO3pacTaHHe NMPOUCXOUT 3a CUET CMECH ra30B, U YETBEPTOE U3MEPEHHE, KOTOPOE BO3HUKAET IPH 3TOM,
—IBIDKEHUE B MaTepHaiabHON popme. M3 3TOro IBMKEHUS HEU30€KHO MPOUCXOAUT MSTOE N3MEPEHHE,
TO €CTh IyX, MPOAYKT U3dydeHus. Jlyx Moker marepuanusoBaThes. I HaoOOpoT, TBEpAbIC, KUIKHE,
ra3oBbl€ M ra3000pa3Hble CyOCTaHIIMM MOTYT TaKUM K€ 00pa3oM JeMaTepualn3oBbIBaThCs. XKenaere n



Bbl IPOM3BOJUTH TOT WJIM MHOM MPOJIYKT, BOMPOC JHMIIb B MPABHJIBHOM BBIOOPE BCIIOMOTATEIBHBIX
IIPOLIECCOB, B PAllMOHATIBHOM J03MPOBAHUU TEIUIA UM X0JIOJA.

Kaxnplii opran >kMBOrOo OpraHM3mMa — 3TO IIOMOUIb WM CPEACTBO JUIsl CO3JaHUA U
COBEPILIEHCTBOBAHMS KaKOH-IMO0 (opMmbl, KoTopas TpeOyeT pa3iuyHble THUIBI BCIIOMOTAaTEIbHBIX
SHEPTUU ISl TOTO, YTOOBI SBOJIONMOHMPOBATH. B cBoell HauBbIcHIed (opMe MPOAYKT Pa3BUTHA,
KOTOPBIH MOJTHOCTHIO OCYIIECTBHII CBOU BO3MOKHOCTH, — MHOTOKPaTHOE COUYETAaHUE BCEX JOMYCTHUMBIX
yp-hopm. OHO oOecrieunBaeT OHMITOISPHOE HAMPSHKEHHUE, KOTOPOE OCTA0IsIeT COMPOTUBICHUE TaM, TJIe
3TO HEOOXOJAWMO, W CHHTE3UPYET TakuM o00pa3oMm jxenaembie (Gopmbl. Bor mpuumHa Qenomena
penpoaykuuu Gopm. OyHKIMN CO3/1aHUS HAMPSHKEHUS U OCJIa0JIEHUsT HAIIPSDKEHUS BBIIOJHSIOT TEIUIO U
xonon. Koneunas ¢opma, Takum o0pa3oM, — MPOAYKT TeIula WiM Xonoja. VMmynbc cozpaercs
9K30TEPMUYECKUMH M SHAOTEPMHUECKMMHU IpoLeccaMd B pa3IMYHBIX cpenax. Bmectmnuimie amis
3apOKJICHHUS] HOBOM KWU3HU — SIULIO.

Pagnanuss — »3T0 OUMNONsSpHOE €AMHCTBO, yp-UH(pOpMalus, KOoTopas INpeoOpa3oBbIBaeTCS B
npotenHbl. Ilockonbky wuHGoOpManus TOXKe OuMOIspHA, OOpa30BBIBAETCS BHYTPEHHSS cCpeaa U
000J109Ka. DHEPrus, IBOIIOIMOHUPYIOIAs BHYTpU 000JI0YKH, Takxke OumnosisipHa. Bo3neiicTBue Teria
naeT poxxaeHue Qopme, a xoyoag — Jemarepuanuzanuu. Jlemarepuanusanus — JIBUXKEHHE
AIIEMEHTApHBIX YacTHI], a poXxaAeHHe — (opMUpOBaHHE O000J0YEK, KOTOpbIE MOPOXKIAIOT IyHly H
MO3BOJISIFOT PAacTH TEIy

OobaaropaskuBaHue BO/bl

Jleonmraitn, 25 mas 1945 rona, sxxypuan «Implosion», Ne 124, ¢, 59—=6 i

Kaxnmoe 0oxxbe TBOopeHme Ha 3emiie, OyIp 3TO YENOBEK, pPacTeHHE, >KMBOTHOE, MUHEPAT WIIH
MeTau1, o0JagaeT WHIWBHUIYaTbHBIMA CBOMCTBAMH M TPEAPACIIOIOXKEHHOCTSIMH, a CIIEI0BATEIBHO,
0COOBIM TpeaHa3HaueHueM B npupoje. OHO COCTOWT B TOM, YTOOBI MepeaaTh CBOEMY IMOTOMCTBY BCE
camoe JIydiiee, caMmoe HeoOXOAMMOe TSl TaTbHEHIIIETO COBEPIIEHCTBOBAHUS U aJaNTaIlMH K YCIOBUAM
OKpYKarolleu Cpeibl.

To xe kacaercs m Boabl. O4YeHb BaXXHO 3HATh €€ TPHUPOIY, CBOWCTBA U CIOCOOHOCTh K
MPOTPECCUBHON TPAHCMHCCHH, YTOOBI JOCTHYh KaK OOIIEro, TaK M WHIAMBUIYaTbHOTO KauyeCTBEHHOTO
VIIYUIICHHUS Yepe3 ee 00maropakuBaHue.

Uto coboii npencrasiser Boga? OTkyaa oHa nossisercsa? U kyna ona ucuezaer? He cocuurath
YYEHBIX, U3Y4aBIINX 3T Bompockl. He Tak naBHO npodeccop I'epimax n3 MioHxeHa 3asiBUJI, 9TO BOJA —
ATO HEMOCTWKUMAs TaiHa, €€ TPOUCXO0KJICHUE U MPUIMHBI HCUE3HOBEHHS OCTAFOTCS 3arajiKoi.

Crapoe uspeuenue rinacur: «Ku3Hp 0epeT Havyasio B BoJie». To ecTh BOJa — MCTHUHHBIA UCTOYHHUK
KU3HU, ¥ 3TOW MPUYUHBI TOCTATOYHO JAJISl TOTO, YTOOBI MPUCTYIUTH K €€ TIIATEeIbHOMY H3YYECHHUIO.

Jlpyroe u3pedyeHue riacur, YTo «IBMKEHHUE — KU3HBbY. [I0CKONBbKY U3BECTHO, YTO 0€3 CMEpPTH HE
ObuT0 OBl M KU3HHU, TO, MO JIOTHKE, MOJDKHBI CYIIECTBOBaTh nBe (opmbl aBuxkeHus. OgHo —
MIPOU3BOIAIIEE KU3Hb, U APYTroe — CO3/aI0Iee MPEANOChUIKH A7 3TOro. J[Ba abCOJIIOTHO pa3HBIX TUIIA
NBUKCHHUSI MUMEIOT pa3Hble (QYHKIMU: OJHO cO37aeT «(QU3HUecKOoe» BOIUIOIIEHUE KU3HHU, APYroe
MOATOTABIMBAET MAaTEPUI0 K ITOMY, PErynupys meradusudeckue TpaHcPopMaluu U MPOBOLHUPYS
MPOLIECCHI, Yepe3 KOTOPhIE POXKAAETCS KU3HEHHas hopMa.

JIrobo¥i mporiecc oOpa3oBaHusl TpeOyeT «yAOOpeHUi» — MUTATENbHBIX BEIIECTB, KOTOPHIM, B
CBOIO Ouepelb, TpedyeTcs Ne3WHTEerpaius NepBOPOIHBIX yp-GopM. s Toro 4roObl y3HATh, YTO Ke
Takoe JBWKEHHE, HY)KHO MOCMOTPETh Ha CBOOOJHO HHCIMAJAIOIIME KAaIUld BOJbI, HCITyCKAaIOIIUE B
BEPTUKAIBHOM M TOPU30HTAJIBHOM HANpPABJICHUHU 3JHEpreThdyeckue MoToku. Cuiia ero COCTaBISET,
COTJIACHO M3MEPEHHSM dIIeKTpoMeTpa, nmpubnuzutenbHo 12 000 BonbT-ceMsH. 1 Ha3Ban MX ceMeHaMU
MOTOMY, YTO OHH CBOEro pojJia BOJSHBIE SMOPHOHBI B DHEPreTUYecKoM cocTosHuu. OHu
BBICBOO0KIAIOTCS, KOT/Ia Karuisl BOJIBI MPOCTO MajaeT ¢ BhIcOoThI 20 cMm (8 mroiiMoB). KoHeuHo ke, 4TOObI
TOYHO HW3MEPHUTHh JIIEKTPOEMKOCTh, TpeOyeTcsi crenuanbHoe obopymoBanue. Mbl He OymeM ceidac
OTBJIEKAThCA HA €r0 OMKCaHWe, HHAYE OTJAIMMCS OT MPEeMETa HAIIEro pa3roBopa.

Wrak, ecny ropu30HTaNbHBIN NOTOK HEPTUU U3BIIEYb U MPOBECTU Y€pE3 BAKyyM-IIPOBOJ, TO Ha
€ro BHYTPEHHEW MMOBEPXHOCTU TMOSIBUTCS MHTEHCUBHO MYJIbCUPYIOIIEE KPOBABO-KPAaCHOE CBEUEHUE.
Ecnu e 3TOT MOTOK SHEPTUU MPOBECTH B CTEKISHHYIO KOJOY, B KOTOPON HAXOIUTCS HACHIIEHHBIN



KHCJIOPOJIOM BO3/YX, TO MOSIBUTCS TaKO€ K€ YMCIO BOJISHBIX KaleseK, CKOJIBKO BOJBT-CEMSIH ObLIO B
OJNHOM Karuie. BOT MBI W yBUIENM TaWHCTBO POXKJACHHUS BOJBI M ONPEICIUIN ABWKCHHE, Oliarojmaps
KOTOPOMY 3TO MPOUCXOIUT.

JIBuKeHHEe CBOOOJHO MAJArONIMX BOJHBIX Karellb HAa3bIBACTCS IHUKIIOWATBHO-CIUPATICBUIHBIM,
€CTECTBEHHBIM 00pa30M TEKyIlasl BoJa ABMKETCS Kak Obl 3aBUXPSISICh, TyroodpaszHo. ['opuzoHTanpHas
OMUCCHS JMHAICHOB CBS3aHA CO CIHPAILHON KOH(HTrypamueil W3ruOoB, WX IONEPEYHBIA paanyc
BO3JICUCTBUS PaCIIUPSAETCS BHU3 IO MPOJAOJIHLHON OCH Ma/ICHUS.

BeprukanbHo pacnpoctpasstomasca ¢GopMa 3HEPruu, KOTopas B BaKyyM-TIIPOBOJIE MPOAYLIHPYET
WHTCHCHUBHBIA OCJICIUISIIOIINI CBET — COJIHEYHass 3Heprus in statu nascendi, — Tarx)ke OMUCHIBACT
UKJIOUJATBHO-CIIUPATIbHBIE U3THObBI, HO WX IMOIEPEUHbIA pajnyc yMeHblnaercs. Uem ObicTpee majaroT
Kalli ¥ 4eM BBIINI€ Ha TPOJOJILHOM OCH PACIOJIOKEH BaKyyM-TIPOBOJI, T€M sipu€ W HMHTCHCHUBHEE
cBeueHre. UeM panbllie HAXOTUTCS BaKyyM-TIPOBOJI OT MCTOYHHMKA TOPU30HTAIBHO HCITyCKaIOUIEHCS
SHEPTUM, TEM TEMHEE Ka)XEeTCs KPOBaBO-KpacHOE cusHUe. Eciu MIOTHYI0 H30JMPYIONIYI0 Maccy,
00J1aTAI0NYI0 MPETOMIISIONIMMHA CBOMCTBaMH, TaKyl0, KakK, HallpuMep, mapadus, pacrnoyioKUTh BOKPYT
ATOTO JYYHCTOTO YHEPTEeTUYECKOTO MOTOKA, TO MOJ BIUSHUEM aTMOC(EpPHOTO CBETA U Teria oOpazyercs
MO3UTHBHO 3apsDKeHHast BoJa. be3 cBeTa W Teria MpOUCXOIUT TO YK€ caMoe, TOJIBKO BOJIa MOJTy4aeTCs
OTPHLIATEIILHO 3apPSKEHHOM.

Tenepr MBI HE TOJBKO SBIAEMCS HAOMIOMATEISIMH TIpollecca POXKIAEHUS BOJBI, HO U 3HAEM
YCIIOBHSI, OTpENENIoNIne, TaK CKa3aTh, «MOJ Oymaymero pedeHka». M3 Bcex 3THX SKCIEPUMEHTOB
MOXHO CJIeJIaTh BBIBOJ, YTO MBI OTKPBUIM CIOCOO 0Opa3oBaHMs BOABI — 3EMHOM KPOBHU JFOOOTO
KauecTBa, JIIOOBIX CBOWCTB, W TOJIb3a OTOTO OTKPHITUS Oonee dveMm oueBuaHa. CKOpoO OTHaaET
HEOOXOMMOCTh B TPYOOTIpOBOaX, HO TEM HE MEHEE CBEXas 00JaropoKeHHasi Boja Oy/ieT JOCTyIHA U
B JKapKHUX MYyCTBIHSIX, U BOOOIE Be3Je, T1Ie OLIyIIAaeTcsl OCTpasi HeJocTaya MPecHO BOAbL. JTO PELIUT
npoOieMy oOecrieueHus KU3HEHHBIM IPOCTPAHCTBOM BO3PACTAIOIIECH YeI0BEYECKOM MOMYIISIIHH.

KauecTtBenHas Bojia — KkadecTBeHHas *u3Hb. [1oxas Boga — mioxast ku3Hb. HeT Boasl — HeT
KU3HU. DTO aKCHOMBI, MPOCThIE M TOHATHBIC, 37€Chb KOMMEHTapuu u3IUIIHU. Creayer mnuilb
YIOMSIHYTb, YTO MPOU3BOISAIIMMA U 00JIaropaXxuBaroOIIUid BOAY armapar yKe SBJsSeTcs IeHCTBYIOIUM U
HaxoauTcs Ha gabpuke Pynonbda 3aitaunrepa.

Ecnu He mpepbiBaTh pabOTHl U HCCIEIOBAaHUS B 3TOM 001acTH, MOKHO OyleT pemuTh npodiemy
MMUTAHMS, TOJHATH CEIBCKOE XO3SIMCTBO. DTO OyaeT OOJIBIION TMOIMOTON JUIsi MPOUTpPaBIICH BOWHY
I'epmanuu u JOpyrux CcTpaH MHpa, IMOHECIIUX KOJoccalbHble MoTepu. He wucnonp3oBath ceiyac
PaCKpBITBIM CEKpeT MPHUPOAbI ObLIO Obl HECOMHEHHBIM MPECTYIJICHHEM CO CTOPOHBI UYXABIX MPUPOJIE
MOJINTUKAHOB.

CrnaBieHHue TSDKETBIX MaTepuajioB, HE CHOCOOHBIX JEepXKaThCs HA IMOBEPXHOCTH BOJIBI, TI0
KaHajaM C JBYXIIOTOYHBIM CIUPAJICBUIHBIM TeueHUEM (TMPUMEHEHHE BHXPEBBIX TEXHOJOTHUH Ha
MPAKTUKE)

Bena, utons 1939 r., apxussl [llayGeprepa

B 1933 roxy xomnanuu Alpine-Montan Obi10 clienaHo MPeAioKeHNUE TOCTABUTD JKEIE30PYIHOE
celpbe B JloHaBHI, mpuyeM He No Tekyuied neHe 3,50 mMIUIMHra 3a TOHHY (Takas paclieHKa 3a
TPAHCHOPTHPOBKY IO XkKeJle3HOH fopore), a no 0,30 mwiirHra, ¢ HOMOIIBI0 TPYOb! (CIJIABHOTO JIOTKA) C
JBYXIOTOYHBIM CIIUPAJIEBUIHBIM Te€UCHHEM (CM. puc. 16).

CHayvana ux 310 paccMmeminio. HUKTO He MOT MOBEPUTH B TO, YTO TsDKEas pyda IJIOTHOCThIO 1,9
(mmotHOCTH BoAb! 1,0) HE OMYCTUTCS HA THO TPYOBI, HE pa3HECET €€, a CIIOKOMHO MOIJIBIBET B HY)KHOM
HanpasjeHuu. et XopoM npoBO3riacuin 6e3yMHOM.

YroObl OIIPOBEPTHYTH ATO, AJIS MPOOHOTO 3ammycka ObUIM M3TOTOBJIEHBI TPYObI ATHMHON 64 MeTpa U
BHyTpeHHUM auamerpoM 27,5 cm (11 mroiimos). Ilon ykmoHom 1% pyma u OyIbDKHUKH C Pa3MepoM
gactull 10 10 cm (4 110iiMOB) B [MaMeTpe YCTPEMIISITUCh BHU3 MO TpyOam. DKCIEpUMEHT IMPOXOIUIT B
Koxnebene. Uem kpyue OblT YKIIOH, TeM 3(pdeKTHBHEE ObLIa TPAaHCIIOPTUPOBKA.

Cneuunamuctel u3 Alpine-Montan, a BMecTe ¢ HUMH U MHHUCTP CEJIBCKOTO XO3HCTBA BBIHYK/ICHBI
ObUIM MPHU3HATh, YTO PYAA, KAMHHU, YTOJIb — B 0OIIEeM, HCKOIIaeéMble, KOTOPble HAMHOT'O TsXKeJlee BOJIBI,
OecnpensTCTBEHHO YHOCHIINCH TEYCHHUEM, HE KacasCh IIPU 3TOM CTEH TPYO.



CKOpoCTh ABMIKEHHS PyZAbl ObUIa CTOJNb BBICOKA, YTO B KPUCTAJIHHO YUCTOM BOJAE HENb3sl OBLIO
JaXe YCMOTPETb IPOXOXAEHHE OOJBIIMX KYyCKOB pyIbl 4Yepe3 OKOHIA, CHCNIAHHbIE B TpyOe it
HabmroneHus. Jlaxke Ha BbIXoJie ObUIO MPAKTUYECKHA HEBO3MOXKHO PA3JIMUYUTh KAMHH, KOTOPHIE BBITEKAIN
OJIHUM CIUIOIIHBIM CTPEMUTEIBHBIM IIOTOKOM.

YroObl yCTaHOBUTH TOYHOE 3HAYCHHE CKOPOCTH TPAHCIOPTHPYEMOTO MaTepuasia W TO, KaK OH
JBUKETCS, K KOHILY TpYyOBbI Obljla MPUKpEIUIEHa METAJIJINYECKas CEeTKa.

[Tocne 3TO# HArISIMHOW NEMOHCTPAIMM HaM COOOIIMIIM, YTO KOJHMYECTBO PYIbI, TOCTYITHOM IS
TPAHCIOPTHPOBKH, MOMECIYHO YMEHBIIACTCS M B OyaylieM OyaeT HEBBITOAHO CTPOHMTH BTOPOW TaKOM
XKe TpPYOONPOBOJA PSIOM C CYIISCTBYIOIICH J>KEJIE3HOH JIOpOTOH, MOCKOJIBKY, BO3MOYKHO, BOOOIIE
MOHAO0HUTCS 3aKPBITh IOMHBI U BPEMEHHO IPUOCTAaHOBUTH OM3HEC.

N3-3a yxyamaronieiicsi 3KOHOMUYECKOW CUTYallH JaibHele paboThl ObUIH MPEKpaIEeHbI

NOTEFTSNRMNR FAFTY
TPYEN C ABYXNOTONHMM
CHHPATESMIHMM TREYEHHEM

e
Orpengms mao PRI o “..

Mamtve MESOCTON 15 eam

Puc. 16. Tlonepeunslii pa3pes TpyObl ¢ ABYXIIOTOYHBIM CIIHPAIEBHIHBIM TEUCHHEM

Becema mobombiTeH  OTpeIBOK M3 kHuru  «The Australian Wood Pipe Company»
{«ABcTpanuiickas KOMIaHUS MO MPOU3BOJCTBY JAEPEBSHHBIX TPyO™, c. 21, U3gaHO MPUOTUUTENHHO B
1910 roay), B KOTOPOM TOBOPHUTCSA O TMPOIYCKHOM CIOCOOHOCTH JEpeBAHHBIX TPyO- «JlokazaHO, 4TO
TJIaIKOOOCTpyraHHas IpeBEeCHHA UMEET CaMblil HU3KHUI KOA(PUIIMEHT TPEHHUs IO CPaBHEHHUIO CO BCEMU
MaTepuagaMi, KOTOpble KOrjaa-ar0o HCIOJIb30BATINCH ISl TPAHCTIIOPTUPOBKU BOJIBL. BBUIO MpoBeneHO
MHOKECTBO PKCIIEPUMEHTOB C TIOTOKAaMH BOJbI B PA3NUYHBIX BHJIAX TPYO MPH pa3iNyYHBIX YCIOBHsX. B
TEUEHUE HECKOJIbKUX MpoleAmnx JeT MuHucTtepcTBo cenbckoro xossiictBa CoenuHenHbix llTaToB
MIPOBOJIMIIO IIETYI0 CEPHI0 DKCIIEPUMEHTOB IO HMCCIEIOBAaHUIO MOTOKA BOJABI B TpyOe M3 JEPEBSIHHBIX
mwiaHok. Pesynbratel omucanel B bromierene Ne 376. Oco0oe BHUMaHUE 3acClyKHUBAIOT CIENaHHBIC
BBIBOJIbI». BeiBoABI: «IIpoBeeHHbIE Ha JAHHBIM MOMEHT HUCCIEAOBAaHUS HE JIOKA3bIBAIOT, YMEHbIIAECTCA
WM YBEJIMYMUBAETCS MPOITYCKHAsI CIIOCOOHOCTh JIEPEBSIHHBIX TpyOe BozpacToM. Ho mrobasi nepeBsiHHAS
TpyOa mpomycTuT nmpuMepHo Ha 15% Oombllie BO/BI, YeM ACCATUIICTHIS, OTIUTAs U3 kKenesa, U Ha 25%
Oonpllie, 4YeM ABAALATHICTHAS >Kele3Has TpyOa*. B 3akiroueHWH ONMCaHUS MPaBUTEIHCTBEHHBIX
OKCIEPUMEHTOB CKa3aHO, 4YTO TMPOIYCKHAas CHOCOOHOCTh JEPEBSHHBIX TPYO BHINIE, YeM Y
MeTaunueckux, Ha 15—25%. EcTk u nonosHutensHoe npeumMyinectBo: «Ha mpoTsbkeHuu Bcero cpoka
CITy’KOBI JIepeBsiHHAs TPyOa OCTAeTCsl YUCTOM, TJIaIKOH, B Hel HE HAKATUIMBACTCS 0CAI0K»



Ceituac IOCTENIEHHO BO3POXKAACTCSI HHTEPEC K ATOMY CIIOCOOY TPAaHCIIOPTUPOBKH, HECMOTPS HA TO
YTO OH Ka)KETCs Yepecuyp HETPaIUIIMOHHbBIM.

N3BecTHO, UTO HEKOTOPBIE PEKU HE TOJIBKO BBIHOCST CBOM TSKEJbIE OCAJKU B MOpE, U, HECMOTPS
Ha CONPOTHBIIEHUE TSKENBIX MAacC MOPCKOW BOJbI, JOBOJBHO Janeko. CKOIUIEHUS TaKuUX OCaJKOB
(OPMUPYIOT MBICHI.

Pexku, Temmeparypa BOAbI B KOTOPBIX IOBBIIAETCS IO MEpPE NPOABMKEHHUS IO TEUYEHMIO,
HAKaIUIMBAIOT OCAJIKH, 3aWjIMBa--IOT CBOE PYyCio, (OpPMUPYIOT AETBTHI TaKUM 0Opa3oM, YTO BMECTO
HOBOM CyX0il 3eMJIM cO37at0TCsl 3a00JI0YEHHbIE JIaH A A(THI.

[IpyurHBl yMEHBIIEHHUS] U HWCUYE3HOBEHMSI TSITOBOM CHUJIBI M IPONYCKHOW CIOCOOHOCTH HYXHO
HCKaTh B XapakTepe MPUPOJHOIO TEUEHHUs, B €ro KOHPUrypauu.

Hctounnk nr000ro ABWKEHUS — pa3HULA MOTeHHHanoB. Eciu ux He ynaercss coXpaHsATh Ha
MPOTSHKEHUU BCErO IYTH, KOTOPBIM MPOXOJUT BOJA, €€ KMHETUYECKas SHEeprusi yObIBaeT, U 0CaJ0K
CKaIUIMBAeTCs HE TaM, Iie Hy’KHO. Tak MosBJISIOTCS HOBbIE Oepera.

W3nyuuna, uin mMeanzap, Uis BOJbl — Kak Jitojbka. brarogaps koneOaHusIM, NMOKauMBaHUSAM U
3aKpYYMBAHHUIO BOJBI TMPOUCXOAST aTOMHbIE TpaHCOpMalUMu BO BHYTPEHHEH CTPYKTYpeE,
CYIIECTBOBaHHE KOTOPHIX YUEHbIE YITYCTHIIN U3 BHUMAaHUSI.

Boinpsimiienne pedyHoro pycna s YKOpPOYEeHHs IyTH, MO KOTOPOMY MPOXOIUT BOAA, IS
YCKOpPEHUsl €€ T€YEHMs] U U3MEHEHHS Ie€OJIOTUYECKOro I'paJleHTa MPUBOJUT K MOSIBIECHHUIO OOJIBIIOTO
KOJIMYECTBA JOHHBIX OTJIOXKEHUH. DTO 3aKaHYMBAETCS CraKMBAHHEM TI'€0JOrMYecKOro TpaJMeHTa,
paciupeHremM pycia, MOTeMIEHUEM BOJIbl U 0OMETIeHUEM PEKH .

[Moteps sHeprum peku npu HarpeBanuu 10 +22 °C (+72 °F), eciu pacxo] BOAbI COCTABJISET OKOJIO
500 m%/cek, 6ymer paBHa 45 MIITHOHAM KMJIOBATT, TO €CTh 57 MUIUTMOHAM JIONIANHBIX CUJI B CEKYHTY.

briaromapss yBenMuYEeHHIO KOJIMYECTBA MCHAPSIOIIEHCS BOABI M3-332 YBEIWYEHUS ILIOLIAIU
MMOBEPXHOCTH HCIIAPEHUs, a TAaKXK€ MOTOMY, YTO BOAA YAOJIUT HM3-3a MPOCAYMBAHUS B IOYBY H3-3a
CMEIICHHsI BHU3 aHOMaJIbHOM 30HBI ¢ Temmeparypoit +4 °C (+39,2 '¥)

DTa SHeprus YCJIOBHO JOJDKHA CUMTAThCs JaTeHTHOW. C OJHOM CTOPOHBI, OHA TEpseTcd U3-3a
W3MEHEHUS MPUPOAHON (POPMBI TeueHus, ¢ JPYrodl — ee MOXKHO H3BJIeYb IYTEM HCIOJb30BaHUS
6uoauHamMuyeckoi® Gopmbl. Torjaa BHOBb BO3pAcTET CHMNIA TATH M PAcXoJ BOJbL B BhIMIEONMCaHHOM
TpyOe OHM HAYMHAIOT JeHCTBOBATh BJOJIb LIEHTPAILHON OCH. 3/1eCh BOJA YIIOTHAETCS HEPAaBHOMEPHO?,
IIOCKOJIbKY COJIEp)KAIllMiiCsl B HEM Tra3 INpeBpallaeTcs B CBSA3aHHbIE JAWHAreHsl. B pe3ynprare
LIEHTPAJIbHBIN MOTOK YCTPEMIISIETCSL C BO3PACTAIOIIEH CKOPOCTBHIO.

C npyroit CTOpOHBI, ECTECTBEHHO TEKYILAsl BOAA FEHEPUPYET NPEMATCTBYIOIINE ABUKEHUIO Ia3bl.

B 3anarentroBanHHO! TpyO€ ¢ JBYXIMOTOYHBIM CIUPAJEBUIHBIM TEUYCHUEM Mepudepudeckue
BOJIHBIE MAcCChl, 00pPa30BBIBAIOIINECS BOKPYT IEHTPAIBHOIO MOTOKA, 3aKPYYMBAIOTCS BHYTPb U BOKPYT
cebs. [TosBasieTcst pa3HOCTh MOTEHIIMATIOB MEXAY BOJOH mepudepruueckoil U BOJON HEHTPaIbHOU, YTO
BEJIET K YCKOPEHHIO MOTOKA M3-3a2 BO3OYXKIEHHUS M 00JaropakuBaHusi OMOJAMHAMUYECKU JIBUKYIICICS
BO/IBI.

Hcnonb3oBanue Takoi (opMbl ABMKEHHS MOXET paccMaTpUBaThCid KaK BOCCTAHOBJICHUE
(GyHIaMEHTaJIbHBIX TNPHUPOJIHBIX TMpoleccoB. EcTecTBeHHOE MABMXKEHHE OXMBISET BOJAY, WHOE —
IIPUBOJIUT K €€ CMEPTH U NCUE3HOBEHMUIO.

PackpbiTast TailHa BOJBI MOATBEPXKIAEeT TOT (HaKT, YTO MPOLECCHl OPraHUYECKOTO CHUHTE3a
MIPOUCXOJIAT B €CTECTBEHHO TEKYIIEH BoJie, B 0OpaTHOM cilydae MPOMCXOJAT MPOLECChl OPraHMueCKOro
pacnaza. B nepBoM citydae BoJja KaueCTBEHHO YJIYYILIAETCs 3a CUET BO3PACTAHUS JATEHTHOM SHEPTUU.

Ceituac He CTOUT MOJAPOOHO OOBACHATH, OUYEMY TaK MPOUCXOAUT, UHAUE MBI CIUIIKOM CHIIBHO
OTKJIOHUMCSI OT TeMbl. J[0CTaToO4yHO cKa3aTh 4YTO, BOJA, NPOXOZIas 4Yepe3 TaKyl TPaHCIOPTHYIO
CUCTEMY, SIBJISIETCS UJIEAJIBHBIM PETYIATOPOM PEKUMaA

! Tepmunbl «mHaMuka» u «6uomuHamuka» lllaybeprep HaMepeHHO OTAeNseT APYT OT Jpyra,
9YTOObl TMOMYEPKHYTh pPAa3HHUIy MEXJAY COBPEMEHHBIMH THAPABIMYECKMMH U €CTECTBEHHBIMHU
PUPOJHBIMH (POpPMaMU TEUEHUSI.

Bopa ymioTHsieTcss HEpaBHOMEpPHO MOTOMY, YTO HEKOTOPOE KOJMUYECTBO ra3000pa3HON MacChl
IpeBpalaeTcs B JAWHAreHbl, a OCTAaBIIAsACA BOJA CTAHOBUTCA OoJiee IJIOTHOW W TSDKEIOW 3a cyeT



oxyaxkeHus. HecMoTpst Ha TO 4TO B IIEJIOM TeMIIEpaTypa MOHMXKAETCA, B NMepudepuyecKux TEUSHHUIX
OHa TeIllee, YeEM B LIEHTPAJIbHOM BOJOTOKA, MOCKOJIBKY OIpPOMHAasi SHEPIusi, IPOU3BEIECHHAs 3a BpeMs
IIPOXO’KJEHUSI BOJIbI B TPYO€, BOCCTAHOBUT HEXBATKY KHHETUYECKOW SHEPTUU PEKU.

MOXHO HE TOJBKO COKOHOMHUTH KAaKOE-TO KOJIMYECTBO MApOK Ha TPaHCIOPTHPOBKE pyIbl U
MOJIE3HBIX MCKOMaeMbIX. MOKHO B TO Ke BpEMs YJIIYUIIUTh COCTOSAHUC MHOTHUX KPYHHBIX PEK, CACIATH
UX BOAY )KMBOM, CBEXKEH, 3J0POBOM.

Coxusxenme yrijisi IpH NOMOIIM OXJIAXKAAIOIIMX MOTOKOB

Bena, maii 1941 r., sxypuai «Implosiony», Ne 12l ¢. 37—47

N3BectHO, uTO Oecruioaue, OTCYTCTBUE CITIOCOOHOCTH BOCITPOU3BOAUTH TIOTOMCTBO BCTPEYAETCS HE
TOJIBKO Y JIFOJIEH, HO M Y KUBOTHBIX, Jaxke y pacTeHui. [IpuunHoil 3TOro 4acto ObIBAIOT OPraHUYECKUe
HapymieHus. WHorma 3To ciydyaeTcsi, KOT/Ja KaKOW-HHUOyIb CTapblii OCEJ 3aXO04eT BMEIIaThCsl B
€CTECTBEHHBIN X0 BOJIIOIUH.

becruionue, ogHako, MOKET OBITH HE TOJBKO MOJIOBBIM, HO U HHTEIUIEKTYaIbHBIM. OTpaHuYeHHbIE
o, 0e3 TBOPUECKOM KUJIKH, 0€3 HHTEpeca KO BCeMy HOBOMY, TOXE B KAKOM-TO CMBICJIE OECIUIOTHBI-
CymiecTByeT Macca IposiBICHUHN 3TON 00JI€3HU B OOIIECTBE: TIYIOCTh, HAUOTU3M, OE3YMCTBO, B KOHIIE
KOHIIOB PaBHOJYIIHE.

bezymen TOT, KTO B KHBOM OpraHW3ME IUIAHETHI CBEPJUT IIAXThl U CKBAKHUHBI, YTOOBI JOOBITH
yroJl b U He(pTh, 3aT€M TEPETOHSET W BBDKUMAIOT BBITOAY M3 TMOJYYEHHOTO TOIUIMBA, CXKUTAs €ro Ha
3emiie, B BOJ€ U B BO3ayxe- V3-3a 3TOr0 HapymaeTcsi €CTeCTBEHHBIN XKU3HEHHBIA ITUKI TIOJIE3HBIX
HcKomaeMbiX. TO, 4TO CKpPBITO OT HAac B 3eMiie, €Ie HE JI03PEeNio, €Ile HEe TOTOBO K TOMY, YTOOBI
MPUHOCUTH TIOJIB3y, HE CHOCOOHO K PENpOAyKIHMH. [Jymo TBITaThCS TEPEMYIPUTHh TPHUPOTY.
3apabatbiBasi Ha )KM3Hb, U3bIMas U3 HYTpa 3eMJIM OOraTcTBa CEroHs, JIOAU HE 3ayMbIBAIOTCSA O TOM,
4TO KJET WX Aered B Oyaymiem. CyliecTByeT TaKOW THIT JIIOJEH, Ha3bIBAEMBIX XHUMHUKAMH, OHHU
3aHMMAIOTCSI TEM, 4YTO HPHUIYMAIOT, KaK MPOU3BOJIUTH MPOAYKTHl ()epMEHTalM{, HE MPUHUMAs BO
BHMMAaHHE JMHAMHYECKHE MPOLECChl B MpUpoJe, Omarogaps KOTOPHIM CYILIECTBYET CIIOCOOHOCTbh K
PENpOaYKIINH, K TIPOTPECCHBHOM 3BOJIONMK. Bce, uro o0namaer TakMMU CBOWCTBaMH, 00pa30BaIoOCh
Onarojaps npupoAHbIM GopMaM ABMKEHHUA, Oilarojaps pazHUIE TeMIepaTyp, KOTOpbIe CIIOCOOCTBYIOT
MeTaboanueckuM mpoueccam. Te, B CBOIO ouepe/ib, MPOBOLUPYIOT OPraHUUYECKUM CHHTES.

CeroaHsi HUKTO TOJIKOM HE 3HAET, UTO MOIPa3yMEBAETCA 110l TEPMUHOM «IIPOJYKT OPraHUYECKOTO
CHUHTE3a». 3/1eChTOXe, KaKk U Be3Jlie, €CTh pa3inuusi. JTO 3aMeuaTesbHO, U BOT MO KakoW mpuuuHe: 0e3
Pa3HOCTH 3aps/ioB, 0€3 pa3HOCTH MOTEHIMAIOB HEe ObLIO Obl aOCOMIOTHO HUKAKUX (OpM ABIKEHUS —
CJIOBOM, HE OBLIO OBI YBOJIFOIUH.

I'enepauus, uiam yp-nmpoBOLMPOBAHUE ITUX PA3IMUUN B MEXaHU3MaX, IMO3BOJIUT CMOJIEIUPOBATH U
BOIUIOTUTH OecUHCICHHbIE BAPHAHTHI BOJIIOIMOHHOTO MYyTH.

Hac unTepecyoT cnocoObl co3iaHus ABWXKYIICH CHIIBI U Ta30B-BbITECHUTENCH, KOTOpbIE ObI He
Cropaliu, He MaxJii, He cO3[aBajii MHOTO IIIyMa B Ipoliecce padoThl.

XKuzup — 310, 6€3 comHeHus, 6uTBa. Jltoau TOXKEe HEeyTOMUMBIE OOPIIbI, CBATO BEPAIIUE B TO, YTO
OHH CIIOCOOHBI TOOEAUTH U OJYPAUUTH MPUPOY, MHSIIHE ce0sl BETUKUMU XUTPELIaMU U UCKYCHEHIITUMU
nzoOperaTenssMu. A Beb, €CIM MOCMOTPETh MpaBle B Tria3a, JIIOJU — BCEro J HIIb HECUacTHBIC
CYIIEeCTBa, TIOCTOSIHHO TMO/BEPraoline CBOIO KU3Hb OMACHOCTH, TaK Kak BBIOpanu cebe COmepHUKa He
110 CHJIAM.

[Tocne Takoro madOCHOTO BCTYIUICHHUS S TOMBITAIOCH KaK MOXHO OoJjiee HariasaHO OMUCaTh
TUTAaHTCKYIO pa3HULy MEXIy pPa3jIu4yHbIMM THUIAMHM IOTEHIHMAJIOB TaK, KakK 3TO MOXKET CJeNaTh
HEHAy4YHBIN HAOIIOIaTeNb IPUPOIBL.

Ecte nBa pesynbraTa HaOMIOJCHHI, KOTOPHIE MO3BOJIAT y3HATh CYTh HPUPOJHBIX MPOIIECCOB.
Octaetcs caenath TOJIbKO MPABUIBLHBIE YMO3AKIIOUEHHUS U OTKPHITh HEBOOOPA3UMbIe BOZMOKHOCTH.

1. U3BecTHO, 4TO B BBICOKOHAMOPHBIX OOiJiepax MpU OMPEIENeHHBIX OOCTOSTENhCTBAX 0e3
HapYIIEHNS] TePMETHYHON H30JISALUHI MIPOMCXOIUT TIEpenas JaBlIeHus ¢ BLICOKOro Ha cpea- Heel. TToka
HUKTO HE€ Hamieln OOBSICHEHHE 5TOMY, U IOTOMY MPOW3BOJCTBO MHHHATIOPHBIX OOIJIEpOB OBLIO
3anpenieHo. Temepb MNPUXOIUTCA HMETHIAEIO € HEIKOHOMUYHBIMU TUTAHTCKUMU MEXaHUYECKUMHU
MOHCTpaMu, 3aHUMAIOIIUMH KOJIOCCATbHOE KOJIMUECTBO MPOCTPAHCTBA.



2. U3BecTHO TakKKE€, 4TO B KaueCTBECHHOM BOAC U3 BBICOKOTOPHBIX HMCTOYHHUKOB, CCJIM Ha HCC
BO3/ICHCTBYIOT TEIIO U CBET, MOSBIAIOTCA Iy3bIPKU U3 yryiekucioro rasa. Kornma ona oxmaxknmaerc,
oHHM ucue3arT. OHAKO KPUCTAIBHO YHCTasi BOJIa CTAHOBUTCA Oe3BKycHOM. Ee 3arymeHHbie )KU3HEHHBIC
CHJIBI HCUE3aI0T 0€3 ciesia»

3. Ecimm mpu 0coObIX BHEIIHHMX YCIOBHUSIX JTOOPOKAYEeCTBEHHYIO BOJY M3 BBICOKOTOPHBIX
HCTOYHMUKOB BpallaTb Ha BBICOKOH CKOPOCTH B Typ6I/IHaX C JIonacTsMH, HaIllpaBJICHHBIMU 110/
ONPEJIENIEHHBIM YIJI0M, TO 3¢ (eKTuBHAs padoyasi cuja UCKIIOUUTENBHO CHIIBHO BO3pPACTET.

CymiecTByIOT 0COOCHHO TOHKHME IUIOJOPOAHBIE MaTepuu. Hayka HE MOXKET MX HU U3MEPHUTh, HH
B3BECUTh, )epMeEp HE MOKET UX HU IOCESITh, HU BBIPACTUTH. [I0TOMYy KX CyIIeCTBOBaHHE HUKTO HE
IMPUHUMACT BO BHUMAHUEC, UTHOPHUPYIOTCA MHOT'UC (1)aKTI)I, CBUACTCIILCTBYIOIINE 00 ux CYIICCTBOBAHUM,
npupoaa OCTOPOKHA WM HMMCECT ACJI0 JIMIOb C HACTOAIIMMHU LHEHHOCTAMHU, M, 4YEM OHHU JOPOIKE, TEM
He3aMeTHee OHU B PUPOJIE VIS YETOBEUECKOTO IJIa3a.

! Dror nponece o6wacHseTcs Buktopom IllayGeprepom Ha ctpanuuax xypHana «Implosion*, Ne 117, c. 60—61, &
cmamve «borartas Boga»: «/3BecTHO, 4TO IPU HOPMaJILHOW TeMIIepaType KUCIOPOA HE MOXET CYIIECTBOBAaTh B CBOOOTHOM
COCTOSIHUH, a B (hOpMe 030HA OH JIErKO CBSI3BIBAETCSI C A30TOM B COOTHOUIEHMH 3 MOJIEKYJNbI Kuciopona K 6 aszora (302 +
6Ns). IMeHHO Takasi IPONOPIHS BBITOIHA JIHS XKHUBYIIX OPIraHU3MOB. A CBOOOHBIE MOJIEKYJIbI KHCIOPO/Ia TOSIBISFOTCS TIPH
temrnepatype +40 "C (+104 °F), u ux nosiBIieHHEe NPOBOLUPYET PEAKINH, YTPOXKAIOIINE KHU3HU YeIOBEKa, MOXKET BHI3BATh
TemIoBol yiap, Hampumep. [Ipu temmepatype 1000 X (1,832 *F) o6pa30oBbIBatOTCS OHOATOMHBIE MOJIEKYIIBI KHCIOPOJA,
BecbMa crienuuuHbIe o cBoeit npupone. M3-3a 3Toit aToMHO# TpaHchopManuK, HECMOTPST Ha TEPMETUYECKYIO U3OJISILIUIO, B
Ooiinepax HaOJIrOIAETCS TIOHIKEHHE JlaBiieHns. Takke cieayer oTMeTuTh TOT (dakT, uto azor (N) cam mo cebe He sBisIeTCS
YHUKQJIbHBIM XHMHYECKUM DJIEMEHTOM, B peanbHOcTH 3T0 rpyrnna CH: (To ecth yriepoa, oOpa3oBaHHbIN renuem Hes,
COEIMHEHHBII ¢ BOJOPOJOM, KOTOPBIH BBIMOIHIET POJIb TpaHCIopTepa). bomee Toro, M3BecTHO, YTO BOJA B Ira3000pa3HOM H
xuakom COCTOSIHUIA — sto0 COBEpIIICHHO pa3Hbie Benr. Boma-raz3 — 3to OHy, Boma-xunkocts — 310 {OHj)s. Otcrona
BBICOKass AKTMBHOCTb BOJSHOIO IIapa, B MOJEKYylIaX KOTOPOro CBOOOAHBI M TOTOBBI K B3aMMOJCHCTBHIO [Ba y4acTKa
MOJIEKYJIbI, B ®UIKOCTH TaKOro HET, B €€ MOJIEKYIaX BCe CBOOOHBIE JIOKYCHI 3aHSThI BOJOPOJHBIMHU aTOMaMIDy

HckpeHHOCTh — MyTh K HCTHHE. YeM cMesiee MBI CMOTPUM IIpaBje B TJia3a, TEM TOpIIC HaM
OCO3HaBaTh CBOE 3a0JTyXK/ICHUE, BEb BCS HAIlla UBUJIM3AIUS UILET MOJIb3Y TaM, TJe e¢ ObITh HE MOXKET,
Y CYHMTaeT OOTaTCTBAMH TO, YTO HA CAMOM JIeJIe He CTOUT HH I'poIlia.

C OMOJIOrMYECKOM TOYKM 3PECHHS 3BOJIIOIMUSA JOJDKHA PacCMaTpPUBAThCS KaK pe3ylbTaT Ipolecca
pasMHOXeHHs. J[aBaliTe 0OpaTUMCS K TOJHOCTBIO CPOPMUPOBAHHOMY ILIOJY OCPEMEHHOM >KCHITHHBI.
OH MOeET MPUHTH B 3Ty JKU3Hb TOJILKO Oj1aroaaps 0CoOOOMY JBM)KCHHIO, C KOTOPOTO M HAYMHAETCS €ro
myTh. JIBMKCHHE HAYMHACTCS C MPUJIMBA ILIOJOPOJIHOM CyOCTaHIIUH, CIIOCOOCTBYET XOPOIIEMY Hadary
HE3aBUCHMOM JKM3HM M ABTOHOMHOTO IBWXKCHHA. [IpM mMOMOIIM €ro mpupojia CO3JMacT IHIILY JUIs
MPOIIECCOB U3MEHEHUsI (hOPM, COMIPOBOKIAIOIIUXCS BO30OYXKICHUEM U aKTHBalMel. be3 HUX mosBieHHE
yeJIoBeKa Ha OeJIbIi CBET ObLIO ObI HEBO3MOYKHO.

Bechb nporniecc coTBopeHus ku3HU TpeOyeT 0coObIX HHCTpYMEHTOB. OHU BcerJa e€CTh B HAIHUUH,
HO JUIsI TOTO, YTOOBI OHHU TPABUIILHO JICHCTBOBAIH, TPEOYIOTCSI 0COOBIC YCIIOBUS, 0CO00E ABHKCHHE.

Ham HyxHO cienoBaTh ToMy ke camomy modus operandi, ecii Mbl XOTHM TMOJYYUTH MOJB3Y OT
JAaHHOTO MPHUPOJION OOTaTCTBa, YP-MPOIYIIMPOBATh BOJIY TAKOTO Ka4eCTBA M CBOWCTB, KOTOPHIM MOKHO
HaWTH OecurcCIIeHHbIE BapUaHTHl MpUMeHEeHHs. To e OTHOCUTCS K BO3AYXY M K JIFOOBIM MPHPOJHBIM
cpenam.

JlBa opranm3ma (BoJa M BO3AYX) COCTOAT W3 MHOXECTBA HMHIPEIUEHTOB, PA3JIHYHBIX TIO
MIPOMCXOXKACHUIO U CcBoiicTBaM. Kak M3BEeCTHO, Hayka paccMaTpHUBAeT 3TH BHYTPEHHUE KOMIOHEHTBI
CyOCTaHIIMM KaK XUMUYECKH MHEPTHBIE TPUMECH.

Ha camom pene oHU SBISIOTCS MEPEHOCUMKAMH OWIIOJSIPHBIX DHEPTeTUYECKUX (PAKTOPOB,
KOTOpbIE BO B3aMMOJACWCTBHH C APYTUMHU KOMIIOHEHTAMH OKPYXKAIOIIEH Cpeabl MPOSBISIOT ce0sl Kak
aKTUBHBIE MPOU3BOAUTENH dHEpruu. Kakaplii U3 HUX MHAUBHUAYAJIEH MO CBOMM CBONCTBaM, B MPUPOIC
MOTYT BCTpEYaThCA MOXOXKHE IPYr Ha Jpyra, HO aOCONIOTHO OJMHAKOBBIE — HUKOrAa. lIpocto
HEBEPOSITHO TMPOUCXOXKACHUE IBYX OJMHAKO- BBIX pPEAKIUW, BUA M THUI MPOAYKTa CUHTETHUECKHUX
MPOLIECCOB BCETJla 3aBUCUT OT YCIOBUN Okpyxkarwmiei cpensl. Eme ['epakmuT ckaszan, 4To HEIb3s
JIBAXIbI BOWTH B OAHY M Ty e Boay. Bce B mpupojie HENMpepbhIBHO MOJBEPraercs Mpoleccam
TpaHchOpMaIHH.

YenoBedecTBO eIe MPUACT K MOHUMAHHWIO ATOTO, OyJeT HANMCAaHO MHOTO KHHT W HayYHBIX



TpynoB. Hama mnenp ceiiuac — pa3paboTKa METOJOB YpP-IPOU3BOJCTBA BBICOKOKAYECTBEHHBIX
JMHAMUYECKUX areHTOB (JUHAreHoB). VX OCHOBHBIE CBOWCTBA OyAyT OMUCAHBI MHOM UIS TOTO, YTOOBI
y0enuTh Bac B HEOOXOJMMOCTH CO3JaHUS MUHHUATIOPHBIX MAIlWH, pabOTaloUMX B TapMOHUH C
NPUPOJON M, CIIEAOBATEIBHO, MPHHOCIIINX OOJIbIIE TOJB3bI, YeM COBpeMeHHbIe. Kakaplii uenoBek
BOJIEH NPUHUMATh HOBBIE METOJbl WM K€ OTPULATh WX U MIPOJOJDKATh BEPUTh B TO, YTO HAy4YHBIE
CUCTEMBbI, IPUYMaHHbIE PallMOHATMCTaMU, — 3TO JIy4llee, YTO MOXKET JIaTh MEXaHHUKA.

[IpakTuueckasi 1eJb HAIMX HAYYHBIX U3BICKAHUN — Yyp-CO3[IaHUE OCOOBIX YIIE€BOJIOPOJOB —
0ecuryMHOro, 0ECIIPUMECHOTO TOTITUBA.

Kaxnaplii 3HaeT, 4TO Tak Ha3bIBa€MbIM T'a30JIMH — BEMIECTBO B3pbIBoomacHoe. Hac mHTEpecyer
npobsemMa Co3JaHus HE SKCIUIO3MBHBIX, a HMMIUIO3UBHBIX cyOcTanmuid. Ecim u3yduTh mpoIecchl
IIPOU3BOJICTBA CUHTETUYECKOTO TOIIMBA, TO JIETKO YCTAHOBUTb, YTO BEAYLIYIO POJIb B HUX HapaBHE CO
BCIIOMOTaTEJIbHBIMH KaTAIUTUYECKUMH (PAKTOpaMH UTPaeT BHICOKOE JaBJIEHUE U TEMIIepaTypa.

JloctaTouHO  MaJieHIero TEMJOBOTO  BIHMSAHUSA, 4YTOObl OTHENUTh  COJEpKalluecss B
NO0OpOKaueCTBEHHOM BOJE MOJIE3HbIE KOMIIOHEHTHI OT XyAlMX. Kak NeBOIOIMOHHBIE 3J1€MEHThl OHU
CTaHOBSTCS BUJMMBIMU U KOHACHCUPYIOTCA B (popme PpU3nUecKoil MaTepuu.

Wurpenuentsl, coaepxamuecs B KapOoHe (yrie), MOKHO Ha3BaThb HEOIUIOAOTBOPEHHBIMU
PENpPOAYKTUBHBIMU, OHM TOJOOHBI (POPMATHBHBIM CYOCTAaHIIMSIM CO3pEBIIEH >KEHIIMHBI cpa3y IMocie
MEHCTpYalHH.

Kak my3plppkH YIJIEKHCIIOTO ra3a B HarpeBarolleiicss BOJE, O]l BIMSHUEM TeIljla OCTaTOYHBIE
BEIIECTBA PACILEIUISIOTCS M HEHTpaIu3yloTcs, MOCIe TOTO KaK OTAENSIOTCS M BHINAAAI0T B OCAJIOK
BBICOKOKAYECTBEHHbIE KOMIIOHEHTBI'. 3aTeM MOJ BBICOKMM JaBJIEHMEM BHENIHsSsA 00OJI0YKA MM Ke
TPaHCIIOPTHAS Cpe/ia Pa3pyLIUTCs, U BBICBOOOIATCS pa3psyKEHHbIE HJIEMEHTHI.

IIpu BbICOKOW Temmeparype MPOUCXOAUT BBIMTYCK MPOTHBOIOJIOXHBIX MEPBUYHBIX 3JIEMEHTOB,
pasnuuHbiX (opM Kuciopoga. OHM JOCTUTAIOT 3apSKEHHOTO COCTOSIHHUSA, KOTOPOE MO3BOJSET UM
NOTPeOIATh, WU, KAK TOBOPSIT y4EHbIE, CBA3bIBATh, CBOU KOHJICHCHPOBAHHbBIE aHAJIOTH.

OTH MeTaboJIMYecKue MpOILEecChl NPUBOAAT K BOSHMKHOBEHHUIO BMKEHUS, (DOPMUPYIOIIErO Kak
BBICOKO-, TAKM HU3KOKAa4eCTBEHHbIE IIPOIYKTHI CUHTE3a. B nanbHeliemM oHo quddepeHuupyercs Ha 1Ba
[0-pa3HOMY JEHCTBYIOIIMX MOTOKa. biarogaps oJHOMY M3 HMX BO3HMKAeT KayecTBEHHas Qopma
SHEPIUH, KOTOpas MPOHUKAET yepe3 00kl IPerpaabl U BeAeT ceds, Kak U3Iydaroluics 3apsi.

B cnydae, korga ocrarouHble CyOCTaHLIMU CBS3BIBAIOTCS MEXAYy COOOH, M3 HHMX IOJy4aeTcs
BTOPOCOPTHBIH  MPOJYKT CHHTETUYECKUX IPOLIECCOB, HAa3bIBa€Mblii TOIIMBOM. B  MoMeHT
OCYLIECTBJICHHUSI 3THX peaklMi Cuwia KaBUTALlMM BO3pacTaeT H3-3a SMHUCCHUU WM Pa3psHKEHUS
BBICOKOKAQUYECTBEHHBIX CYOCTaHIIUH.

OpnHako He CTOUT YBJIEKaThCSl KOBEPKAHUEM IIPUPOBI. 34€Ch MBI OIIYCTHM JAJbHEHIIEEe ONIUCAHNE
3THUX CKYYHBIX, HE 3aCIY)KHBAIOLINX HAILIEr0O BHUMAHU MPOLIECCOB, IOTOMY KaK €CTECTBEHHbIE U JI0CeIIe
HEU3BECTHBIC SBJICHUS HaM ropa3/io HHTEpPECHEE.

JIBa XyJ10’KHUKa MOTYT PUCOBATh OJIMH U TOT K€ Nei3ax, HO 3TO OyAyT HEOJUMHAKOBbIC KapPTUHBI.
OnuH W TOT K€ XUMHUYECKUH Ipolecc Jaxe MPU HE3HAYUTEIbHO OTIMYAIOIIMXCS YCIOBHUSX MOMKET
IIPUBOAUTH K PA3IMUHBIM pe3yJabTaTaM.

JIBa OUMOJISIPHBIX BHYTPEHHUX KOMIIOHEHTA, KOTOpPbIE MPUCYTCTBYIOT B 3apOXKAAIOLIeHCs CTaIuM B
T000M OpraHMYEeCKOM BEIECTBE, — 3TO CKpPbITbIE pe3epBbl SHEpruu. TpelyeTcs crenuaibHas
MOJITOTOBKA, YTOOBI CKOMOMHUPOBATh UX MPABUIBHBIM 00pPa30M U U3BJIE€Ub I10JIB3Y.

! TIpu pacnage yronpnoit kucnotsl (H,CO,) 10 YIIEKMCIOro rasza BbICBOOOXIAETCA MOJIEKYNSPHBIA KMCIOPOJ.
Coznaercst CBOEro poja BaKyyM, BBI3BIBAIOIINI yMEHBIICHHE B 00beMe BHYTPEHHEH CTPYKTYPHI

B Tpy6y, KoTOpas MOAPOOHO OMKMCaHA B MPOIIEHMH HA MATEHT, aApecOBAHHOM YIIPABIEHHIO TI0
BbIJIaUy€ IATEHTOB, sI BCTPOWJ CIEUUaNbHONW (hOpMBI JIONACTH, BBI3BbIBAIOLINE comnpoTuBieHue. OHU
cAenaHbl M3 MaTepuaia, KOTOPbI YBEIMYMBAET IMOTEHIMAN, W PACIOJOXKEHBI BIOJIb W3BHIMCTBIX
JIOPOXKEK M0 BHYTPEHHUM CT€HKaM TPYObl. PyKOBOJICTBO K KOHCTPYHPOBAHUIO ATON TPyOBl HAXOAUTCS B
NPUIIOKEHUU K MATEHTY MOJ OTIACIbHBIM 3aroyioBkoM. Oco0oe BHHUMAaHUE YIEIEHO W3O0JIALUH TPYOBI.
Omnucanue TOro, MojA KakKUMH YrilaMH JOJDKHBI OBITh PAcCIOJIOXKEHBI JIOMACTH, €CTh B IMPEIbITYIINX



IIaTCHTax.

Jleranu, Kacarouiyecs MPOIEIYp, BBI3BIBAIONIMX KaTalW3 M KaTaluTH4YecKue 3(PQeKThl, ecTh B
MIPWIOKEHUH.

Tpyba nomkHa pacnosnaraTbcs 10J OCOOBIM HAKIOHOM U OPHEHTHPOBAaTbCA B  0COOOM
HanpasieHun?, 3aTeM ee cielyeT 3aloJHUTL BOJOH, JydIuMii BapuaHT — MoOpcKas BoJa, KOTopas
[O/IBEprajiach BO3JICHCTBUIO COJHEYHOW pajualliy, BoJa COJEpiKallas MIThIO, YrOJIbHYIO KHCIOTY U
MHOT'MC JPYIru€ KOMIIOHCHTHI.

Bwmecte ¢ atuMu HHI'PCANCHTAMH1 BOJa CTPEMHUTCIIBHO IIPOXOJUT IO ABYM PA3JIMYHBIM AOPOKKAM.
[epudepruyeckne BoIHBIE MACCHl HAYT MO IIEHTPOOCKHOMY IYTH, B TO BPEMs KaK EHTPAIBbHBINA MMOTOK
BO/JIbI IPOXOUT LIEHTPOCTPEMUTENBHBIN ITYTh.

Tena Ttspxkenee BoAbI MepeMelIalOTCs B LEHTP. KOMIOHEHTHI, KOTOpbIE JIErde TPAaHCIOPTHOM
Cpelbl, MUTPUPYIOT TIO HAMpaBICHUIO K mepudepuu, TA€ OHU CTAIKHUBAIOTCS C KIMHOOOpA3HBIMU
HaIpPAaBJIAIOIIMMU JOMACTSIMH, KOTOPBIE 3aCTaBIISIOT UX OCTaBaThCS OKOJIO CTEH TPYOBI.

JlonmacTu pacnojOKEeHbl Ha ONPENEICHHOM PAcCTOSHUM JAPYr OT Jpyra TaK, 4YTO MEXaHHUYECKOe
AAaBJICHUC TCPUOJUYCCKU TO YMCHBIIACTCA, TO IMOHMIKACTCH. 9T0 IMPUBOAUT K OXJIAXKACHHUIO BO]IHOfI
Macchl, TaK e, Kak M B mporiecce Jluuze®, Tonbko ¢ Toi pasHuIEH, 4TO 3/1ech OpraHM3alus BelmecTBa
CYIIIECTBEHHO OTIIMYAETCS OT OCTAJIBHBIX NIPOLIECCOB TEILIA.

! Cm. onucanue narenrta Ne 134543, ataokeNe 138296.
2 CM. onMcaHMe ceBepHO-FOKHOI M 3a11aIHO-BOCTOYHOM opueHTanuu Tpy6 B kuure «Nature as a Teacher»

Uepe3 KOCBEHHO MOPOKIACHHOE OXJIAKIEHNE BO3PACTAET TUIOTHOCTh, B TO BPEMST KaK MEXaHHYECKH
BBI3BAHHOE YBEJIMUYEHUE CKOPOCTH CIIOCOOCTBYET MOSBICHUIO 3HAUYUTEIBHON CHIIBI TPEHUS! CIHPATBbHO-
bnarongaps 0co0o0 pacnoyio;KeHHBIM JIOTACTSM MOSBISETCS BpallleHUue, U OUTOJIIpHbIE HHTPEAUEHTHI, KO-
, TOpbIEe COIpHKAcaloTcs JApPYyr C JApPyroMm, TpPyTcs ApPyr O JApyra M JABUraloTcsi Bce ObICTpee»
OJIHOBPEMEHHO yMEHBIIAsICh B 00beMe, MOTOMY KakK MOCTEHNEHHO HCTUPAIOTCS. TakkKe, OTIENbHO OT
BpaIlaTeIbHOTO, BO3HUKAET JPYroe IBUKEHHE, KOTOPOE 3acCTaBIIIE€T Tejla MHTPEAMEHTOB BpaIlaThCs
BOKPYT COOCTBEHHOM OCH U UCTHPATHCS CO BCEX CTOPOH.

Crnenyer OTMETHTb, YTO SKCIIEPUMEHTHI, B XOJ€ KOTOPBIX YCTaHOBJIEHO, YTO BCE CYOCTaHILUU
3eMHOTO IIPOMCXOJKIECHMS' pearupyloT Ha LEHTPOOEKHOEe JBMKEHHE, a BElIeCTBA HHOIO
MIPOUCXOXKICHUS, a HWMEHHO Bce (OpMBbI TaK Ha3bIBAEMOTO KHUCJIOPOJa, AaKTHUBHBI IPHU
LEHTPOCTPEMHUTEITHHOM.

D10 00yciaBiIMBaeT MPOCTPAHCTBEHHOE pa3fefieHUe ABYX THUIIOB OMMIOJSPHBIX CyOCTaHIUH, TO
€CTh MPOLECCHl C YYaCTUEM KHCIOPOJa MPOXOIAT OJIMkKe K LEHTPY, KapOOHBI paclojaraircs y CTEHOK,
rie OHM MPOJOJDKAIOT IMOJ JaBJICHHEM TIepeMaiblBaThCsa. B pesynbraTte BBICBOOOXKIAIOTCS HX
BHYTPEHHHUE UHTPEAUCHTHI U TOXKE, B CBOIO OUEpe/lb, PACIIPEACISIOTCS B MPOCTPAHCTBE COTJIACHO CBOUM
CBOMCTBaM.

[poneccJlunge: 1. «IIpomecc, mpoucxomsmmii MOX BBICOKMM MJaBICHHEM, HWCIONB3yeMBI IS TPOHW3BOICTBA
CKMKEHHOTO Kuciopona u asora. [locne mpeccoBanus o0 200 Gap criemyer oxnaxaeHue u ¢paxuuonupoBanue» (CrnoBapb
XuMHudeckux tepmuHoB. Penguin Book*, Bemukobputanus, 1983 r., c. 399). 2. Ilporece CKUKEHUS Ta30B TIPHU ITOMOIITH
a¢dexra Jxoynst — Tomncona. B atom m3obperennom Kapmom ¢on Jlnane (1842—1934) nporiecce cxKmKeHNS BO3AyXa U3
BO3/yXa YXOIAT BOISHOW TMap W YIIIEKUCIBIN Ta3, Onaromaps ueMy oH cxumaercs 1o 150 armocdep (4T0 HAMHOTO BBITIIE
KPUTHUYECKOTO JaBJICHHS) M CXKrbkaercs. [Ipomecc ncmonbs3yeTcs sl CKIDKEHHUsI pa3IMIHBIX Ta30B, HAPUMEP BOJIOPOAA U
reaus. Bomopon cremyer cHavana OXJIaguTh 10 TEMIIEPATYPhI HIDKE, 9eM TemrepaTtypa uaBepcuu (cM. addexr xoymsa —
TomncoHa), mMpyM MOMOIIM JKHUAKOTO BO3IyXa; TENWH jk€ HaJ0 OXJaXIaTh 1O TEMIEpaTypbl HIXKE, YeM TeMmIlepaTrypa
WHBepcHH, Tipu momoiny kuakoro Bomopoxa (Collins Dictionary of Science. Oxford Univeraity Press, Bemuko6putanus,
ISBN 0-19-211593-6). - I1pum. peo..

3eMHOro — B OTJIMYMHU OT KUCIOPoAa, KoTopblii Bukrop [laybeprep paccmMaTpuBaeT Kak HU3IIYIO
(opMy COJIHEUHOTO CBETa — 3TO ONpEIETICHUE OTHOCUTCS HEMOCPEICTBEHHO K BEIIeCTBaM, KOTOpHIE
HaXOJATCs B TIOYBE (KapOOHaM)

Taxum 06pa3oM, MbI BBISICHIIN HAJIMYUE CIIEeTYIOLUUX MpeoOpa3oBaHmii.

1. brnarogapss MexaHHYECKOMY HCTHPaHHIO (YHAJCHUIO BHEIIHMX 000J0YEK) BBHICBOOOMKIAIOTCS



BHYTPEHHUE WHTPEAUEHTHI, KOTOPHIE TPAHC(HOPMHUPYIOTCS B JABAa PA3IUYHBIX COCTOSHHS BCIEJCTBHE
BHYTPEHHETO OXJIAXKJICHHS CyOCTaHIIMU-HOCUTEN. Yepe3 3TO BO3pacTaroIIee OXJIaKICHUE CYyOCTaHINH
KapOOHOB 3eMHOTO IPOUCXOXKICHUS OHHU JIOCTUTAIOT HAMBBICIIETO TIOTEHITHAIA.

2. 3amacel Bcex (popM Tak Ha3bIBAEMOIO KHCJIOPOAA TMEpPEeMELIaloTcs TIyOXe K CepeauHe |
Omaroapsi BO3pacTaroieMy OXJIaKICHUIO CTAHOBATCS HEAKTUBHBIMH U BBITECHSIFOT CBOMX IPOTHBHUKOB
— Iy3bIPbKU YIJIEKUCIIOTO raza B Temjod Boje. B 310 camoe Bpemst Bce Oosee Oe3pa3ianuHble’
IJI0JIOPOJIHBIE CYOCTaHIIMU KHCIIOPO/1a MEXAaHUYECKU YCKOPSATCS BJIOJIb 110 IpSIMOMY (O€371011acCTHOMY) U
0oJ1ee KOPOTKOMY IIEHTPAJILHOMY ITYTH M B CBS3H C 3TUM OBICTPO pacmipocTpaHsaTcs (cM. puc. 16).

3. brnarogaps Bo3pacTraronieMy YCKOPEHHUIO BOJHBIX Macc, JBUTAOIIMXCS MO [IEHTPAJIbHO-0CEBOMY
CTEP>KHIO, MHTCHCU(PHUIUPYETCsI IEHTPOOESKHOE BpalieHue nepudepuyeckix BOJHBIX Macc. JTO, B CBOIO
ouepe/lb, YBEIIMYMBACT JABJIEHUE, KOTOPOE OKa3bIBAIOT B3BEUICHHbIE MHIPEAMEHTHI Ha HalpaBJISIONINE
crenuanbHOi (QopMbl JlomacTH, cAelaHHble U3 0CoObIX cruiaBoB. 3-3a Hapacraromux ckopocreit
nosyyaercsi 3(pQexT OIUroAMHAMUKH, 3TO 3HAYUT, YTO Bce OOJbllIe U OOJIbIIE JOMOJHUTEIbHBIX
BO3JICHICTBUI BBICBOOOKIAETCSI MPU MOMOIIY CONPOTHUBIICHUH, YBEIMUMBAIOIIKUX MOTEHLHMAN, U H3-3a
HENTpaIu3alliy TEIUIOBBIX BIUSHHUI Ha BOJy, KOTOpas BpAIllaeTcs M0 HANPaBIEHUIO K LIEHTPaJIbHOHN ocu
Onaroaps HaIlpaBJISIFOILIMM JIOMACTSIM.

4. BoBnekasch Tya M3-3a BO3PACTAIOIIEH CKOPOCTH JIBM)KEHHUS MO HAIPABICHHUIO K OCH, BOJHBIE
Macchl CBSI3bIBAIOT BBICOKOAKTUBHBIE JMHATEHBI, KOTOPHIE BBIMYCKAIOTCS Ojarojapsi B3aUMHOMY
UCTUpaHUI0 KapOoHOB. He mnoxBepraromuiecss OOJblle BIUSHUIO MEXaHHYECKOTO ILIEHTPOOEKHOTO
JBUKEHUSI, 3TH 3apsHDKCHHBIE SHEPrueil 3JeMEeHThl 36MHOTO NMPOMCXOKICHHUS HAUMHAIOT OIOSCHIBAThH
JIBUTAIOIINECS B LEHTpe KUciopoaHble ¢GopMbl. Uepe3 HempepblBHOE MPUOIMKEHNE TEKYIIUX BOIHBIX
Macc K aHoManbHOU Touke +4 °C (+32 °F), ¢ 0qHOM CTOPOHBI, 3eMHBIE JIEMEHTHI JIOCTUTalOT CBOETO
OTHOCHUTEJIBHO BBICOKOTO IHEPreTHYECKOro COCTOSIHHSA, & C JAPYrod CTOPOHB» KHUCIOPOIHBIE (OPMBI
CTaHOBSATCS BCe 00Jiee MHEPTHBIMU U PACCESIHHBIMHU, TOCTUTasi, TAKUM 00pa3oM, COCTOSHUS, PUCYILEr0
IJI0I0pPOIHOM cyOcTaHMu- Eciam Takoe COCTOSHWE OCTHTAeTCs MPH aHOMAaJIbHOW TeMmIiepaType, TO
obmamarorue OOJBIIION HSHEPTHE OCTaTKU 3€MHOro BemiecTBa (OBbIBIIME KapOOHBI) CBS3BIBAIOT
IUIOZIOPOAHBIE CYOCTAHIIMM, YTO 3aBEPIIAET CO3JaHNE MPOLYKTa CUHTE3A.

OTOT KOHEYHBIM NMPOIYKT CHHTE3a XapaKTepu3yeT (PAaKT, 4TO OTHOLIEHHE COJEPKAILUXCA B HEM
COEMHEHUN Kuciopoja M kapb6boHoB 4:96, moroMy 4TO Bce ocrarouiuecs (GopMbl KuCIopoja
TpaHC(HOPMUPYIOTCS B IJIOJOPOJHBIE CYOCTAaHIMM M TakuM oOOpa3oM HaxoIiATcs B CBA3aHHOM
cocTtossHUU. HOBBIN MpOAYKT cuHTE3a MO3TOMY OOJIaZiaeT BBICOKOM OTPULIATENLHON BaJIEHTHOCTBIO U
HMeeT CBOMCTBA reochepruecKux cyoCTaHIIMM.

1T. e. Onuskue K MHEPTHOMY

B oTHomeHuum »3TOrO mpolecca HY)KHO YHOMSHYTh O CJIEIYIOUIMX MOMEHTaxX: B HAaydyHO
000OCHOBaHHOM IIpollecce TEIJIO T'yOMTEIbHO BIIMSET HAa HMMEIOLIYI0 pellaroliee 3HauyeHue Qopma-
TMBHYIO CYOCTaHIIMIO, KOTOpas HaXOJUTCA Ha CTAQJAMM BO3HUKHOBEHHUS, B TO BpeMs Kak (uznueckoe
JIaBJICHHE DPAa3pbIBAET €€ BHELIHIO 000JI04Ky- B cilyyae CKMKEHMs yriii HOCPEICTBOM XOJIOJHBIX
MIOTOKOB MOHMKEHHE TeMIIepaTypbl BOJbI IO Mepe €€ MPOXOKJICHHs 10 TpyOe BHI3bIBAET BO3PACTaHUE
notenuana. OnHaKo, TaK KaK BO3pacTaHHWE MOTEHIMalla UCTHHON (hopMa-THBHOM CyOCTaHIIMM MMEET
HCKJTIOUUTENFHO €CTECTBEHHOE IPOMCXOXKIEHUE, OHO Oy/IeT HECIOCOOHO MPOPHIBATHCS YePE3 BHEIIHIOKO
000JI0UKy, eciu 000JI04Ka MpEeIBAPUTEIbHO He OyleT MeXaHMYeCKH HcTepTa Onarojapsi BpaleHUIO
BOKPYI OOIIEro IEHTpa M BHYTPEHHEH poTanuu (BOKpyr coOCTBEeHHOH ocu). BHyTpeHHss poTauus
BBI3BIBAETCS BJIBOMHE BO3pACTAIOIIEH KOPOCTbIO BCEW BOJHOM MaccChl. DTHUM pa3ivdusM HYKHO yJe-
IIATh IPUCTAIbHOE BHUMAHUE U COTJIACOBBIBATHCS C HUMU

ITpoayKT cuHTE3a, MOJYyYSHHBIH MOCPEICTBOM XOJIOAHBIX MOTOKOB, CBA3BIBAETCS M 00pa3yeT CBOM
COOCTBEHHBI MOOOYHBIH NPOAYKT (IOBEHalIbHYIO Boay). OTaenbHO OT HOBOHM, cBexel u
BBICOKOKAUYE€CTBEHHOM SHEPTUM TAK)KE CO3/1a€TCSI COBMECTHO JICHCTBYIOLIAs C HEW TPAHCIIOPTHAs Cpeaa
BBICOKOr0 Tmopsaka. J[ns ee oOpazoBaHHs 3aTpaydBarOTCs IOCTENEHHO TpaHchopMupyromuecs (c
NepecTpanuBaroIIeicss BHyTpEeHHEH CTpYKTypoif) 3amacsl CTapoil BoAbl. OTa JBOWHAs TpaHChopMaLus —
HarJSIHBIA TpUMep KadyeCTBEHHOTO YIYYIIEHUS TOTO, 4YTO KOJMYECTBEHHO OBLIO MPEyMHOKEHO
(IpOM3BOACTBO BOMBI).



B kxoHeyHOM cuere modydaeTcs KPHUCTAIBHO 4YHMCTas BoAa Oe3 BKyca, LIBeTa M 3amaxa, BCe
KOMITIOHCHTHI B HEW HAaxOJSITCS B BBICBOOOXKJICHHOM COCTOSHHHM, TO €CTh JOCTUTIU OTHOCHUTEIHHO
BBICOKOTO YPOBHSI Pa3BHTHSI SHEPTeTUUIECKOU MPUPOIBI. ITO BOJIA OTHOCUTEILHO BBICOKOH MIIOTHOCTH U
0c000i1 TSHKECTH, YTO TOCTUTACTCS OJaroaps OXJIaxACHUIO 10 aHOMAIBHOUW TeMIepaTypbl, HE HAMHOTO
umwke, gem +4 °C (+32 "F).}

[TpomyKT cuHTE3a, COCTOSIIINI HCKIIOYUTEIBHO U3 TeOCPEPHUUECKUX SHEPTUH, PA3APOOIIETCS, U B
3Ty Maccy uepe3 (OpPCYHKH TMEPHOIMYECKH MOJAETCs aTMOC(EpHBIH KUCIOpPOI (BMECTE C APYrHMH
IUIOJIOPOJHBIME ~ BEHIECTBaMH). TakuM  00pa3oM  MPOHMCXOJUT HACHIIIEHUE Ka4eCTBEHHBIMH
cyOcTaHIMsIMU (OHU TIACCHBHBI TIOJI BIIMSIHUEM BBICOKOH IEHTPOCTPEMHUTEIBHON CcKOpocTH). Ecmu oty
CMeCh CIleTKa CXaTh (pa3orperh) OIMYCKAIOUIMMCS TOPIIHEM, TO OHAa HEMEJICHHO NEPeXOJUT B
CIIeyIOIIee TI0 YPOBHIO 00Jiee BEICOKOE COCTOSIHUE PAa3BHUTHS, WM arperanuio, — a UMEHHO BO3IYX.

bnaromapsi stomy peskomy 1700-kpaTHOMY YyBENIHYEHHIO B O00OBEME HOBOTO MPOIYKTa MOKHO
MOJYYUTh TIOJIE3HOE SKCIAHCHUBHOE JaBJICHHE, SKBUBajJeHTHoe mpuOnmsutenbHo 2000 atmocdep Ha
mutp (0,264 TannoHa?) IPOM3BENEHHOH BOIBL.

! Ecaum 651Th TounbIM, TO 13,98 *C (+39,164 T>.

3/ech Kak W Jajee B TEKCTe, UMEETCsl B By aMEPUKAHCKHUI TajllloH, KOTOphId paBeH 3,785 nutpa, To ecth | nutp =
0,264 ramiona.

3 «IIpu Temmeparype 15 °C Bomae 819pasTsxenee, 4eM BO3AyX IpU ToM ke Temmeparype. Bo Bpems
napooOpa3oBaHusi, C APYrol CTOPOHBI, 00beM BOjbl yBenuuuBaercs B 1700 pa3. Bo BpeMsi ucnapeHus 0JJHOTO JIUTpa BOJIbI
oko310 600 eaUHUII TEMJIa CTAHOBATCS JIATEHTHBIMH, TO €CTh aKKyMYJIHPOBAHHBIMH, CBSI3aHHBIMI

He crout gaxxe 1 roBopuTh 0 CpaBHUTEIBHOU OeclIyMHOM paboTe 3Toro mexanusma. Takxe 0e3
JMILIHUX CJIOB MOHSTHO, HACKOJIBKO HOBBIM BBICOKOKAUECTBEHHBIM BO3AYX, MPOIYKT TpaHCHOpMALUH,
oJIe3Hee U OaronpusTHee Ul OKPYKAIOLIEH cpesibl, 4ueM OOO0YHbIE MPOIYKThI B3PBIBHBIX MPOLECCOB.
HoBbli1 BO31yX HE COACPKUT HUKAKUX BPEAHBIX MpUMeceil. Mbl JOCTUTIIM TOTO, K YEMY CTPEMUIIKCH, a
MMEHHO — BBICOKOTO Pabo4ero AaBieHHs, KOTOpOE IMPOM3BOIUTCS BceMH (opmamu TorumBa. boiee
TOro, 3TO HEroproyee, MPOU3BOASAIICE IABJICHHE BEIECTBO BBINOJHIET CBOE IpeAHa3HaueHue Oe3
CMpaJia U I'pOX0Ta, U €ro InoJie3Has padoTa MOXKET ObITh yBEJIMYEHA JI0 JIF00O0r0 jKeIaeMoro ypoBHs, Ha
IIPAKTUKE JOCTATOYHO MAJIOTO KOJMUYECTBA JUIs OCYIIECTBICHHS HYKHOU PabOTHI.

Ota wupaeanbHas MNPOAYLHUPYIOLIAas JaBJI€HHE CYOCTaHIUS SBJSIETCS JBIDKYLIEH CUIOH Juis
NEUCTBUS ILIEHTPOOEKHOIO pemysibcaTopa, KOTOPbI yp-TeHepupyeT OHO3JIEeKTpOMarHe-THYeCKHil
BaKyyM, HalOOJIbIIIYIO BCACHIBAIOILYIO CUITY, KOTOPasl TOJIbKO €CTh B Ipupoje. Onucanue penyiabcaropa
JIaHO B TIPOIIEHHM O MATEHTE, aJPECOBAHHOM OFOpO MaTeHToB B Bepnune’. Bosee moapobHoe onucanue
Oyzaer onmyOIMKOBaHO B OYyIyIIEeM.

IIaTeHnT Ha TPYOY MJISl SKMAKMX M Ia3000pa3HbIX CyOCTAHIMUI

ABCTpHIiCKOe 0I0PO NATEHTOB

Onucanne narenra Ne 196680

Kaacc 47 f, 1. Ony6imukoBano 25 mapra 1958 roxa

Bukropom Illay6eprepom B Jlaiinne

Tpy0a nnst :KMAKHX 1 ra3000pa3HbIX CyOCcTAHIUM

Hara o6pamenus: 30 mas 1951 roxa. Ilarent npeiictBurenen c 15 aBrycra 1957 roma CoaBTop
nzobperenus — Banbtep llayGeprep

1 K coxaseHHIo, He HaliIeHO HUKAKHX CBEICHHI 00 3TOM MAaTeHTE

Vike ObLIO C/IeaHO MHOTO MOTBITOK YMEHBIIUTH 3aTPAaThl SHEPTUH, AABICHUS WIH CKOPOCTH IpU
nepeMeIleHU  KUAKUX U ra3000pa3HbIx cped. Tak, Obu1 onyonukoBan OputaHckuii mateHt Ne 409528, B
KOTOPOM OIKCHIBaJlach TpyOa Ui WHTMOMpPO-BaHMS 0Opa3oBaHMs BO3YIIHBIX IMY3BIPHKOB B BOJE,
KOTOpBIE BBI3BIBAIOT W YBEIUYMBAIOT CONPOTUBJICHHE [BIDKEHHIO. Tpyba HCKpHBIEHAa Ha MaHep
CIMpaJii, U Kpas CTBOpa c(OPMHUPOBAHBI ABYMSI KpYrooOpasHbIMH Ayramu. B Oputanckom mareHre N°
285343 1913 roma 6bU10 COOOIIEHO O MPOIICHUH Ha TPYOy ¢ siiflieoOpa3HbBIM cedeHHneM, KOTopas Oblia
cHa0)KeHa HAIPaBIIAIONIMMH TEUCHHE TUIACTHHAMH, MPEeIOTBpAILAIOIMMU 00pa3oBaHue 3aBUXpeHuil. B



amepukaHckoM nareHTe Ne 1655197, tak xe kak u B mBeackoM narente Ne 126637, Obu1M peAIoKEHBbI
MWIMHAPUYECKUE WM KOHUYECKHE TPYOBbI, YCTPOUCTBO KOTOPBIX YMEHBIIAJIO TpEeHHUE, MPeoOpa3oBbIBas
€ro B POTaIlHIO, IIEHTpaJIbHASL OCh TPYOBI CIIY)KHJIAa OChIO BpamieHus. Hakonen, aBcTpuiickuii mareHT Ne
28099 mnmocTpupyeT UCTIOIb30BAHUE 3aKPYUEHHBIX TPYO C YriyOIeHUsIMU.

Oto wm3obperenue (puc. 17) moxoxxke Ha xemod wnu TpyOy JUIS JKUAKHX, Ta30BBIX WIIH
ra3000pa3HbIX CyOCTaHIMI, KOTOpas MpeaHasHaueHa Ui MpeAOoTBPACHNs 00pa30BaHUs PKABUYMHBI U
YBEJIMUYEHUSI CKOPOCTU TEUEHUS; CeYeHHE TPYObl 00pa30BaHO HECKOJIBKUMH MOJYKPYKbSIMH, U CaMa OHa
WCKpHBIICHAa Ha MaHep criupain. [ 1aBHAs 0COOCHHOCTH M300peTeHNU — B SAUIEBUIHOM CEYCHUU TPYOBI
U BMSITHHE C OJHOW CTOpPOHBI, OJIM3KOW K 3a0CTPEHHOMY KOHIIy SIilla, a Takke B TOM, 4YTO TpyOa
[IEpBOHAYAJILHO 3aKpydyeHa BOKPYI ceOs, a y)Ke MOTOM OHa B LeioM (opMmupyeT cnupaib. B Takoit
TpyOe Hecymas ciocoOHOCTh U 3((HEKTUBHOCTh padOTHl TEUEHUs BO3pacTaeT Ojaarofapss yMEHbIICHUIO
TPEHHUs] M MPEAOTBPAILEHUIO OcaikooOpa3zoBaHus. s yBenMueHHs Hecylled CHOCOOHOCTH crocod
3aKpy4MBaHUs TPyObl BOKPYT BOOOpakaeMoro IMIMH/pa oKazajcsi HeoObruaitHO 3¢ dektuBeH. C Tol ke
LEeNbl0 TpyOa MOJKET 3aKpy4HMBaThbCsl ONpPEAETICHHBIM 00pa3oM, MOCPEACTBOM YEro LIEHTpalbHas OCh
KOH(UTYpaIHuy 3aKpydeHHON TPYObl CTAHOBUTCS OCBIO BpamieHHs. TakKe BBITOJHO 3ay)KHUBATh CCUCHHE
3aKpy4dMBaroIencs Tpyosbl

B npunosxeHHOM yepTexe cxeMaTHYHO H300pakeHa Gopma CedeHMs U 3aKpyduBaroascs Tpyoa.
Ha mepBom uepreke mpencraBiieHa sidlieBUaHAsS (GopMa CEYSHHS, Ha BTOPOM — YETBEPTOM UYEPTEKax
— KOH(UTypanus 3aKpy4yeHHOHN TpyObl.

Ha nepBom yepTexe ceueHue MHTEpECYIOlIe Hac TpyObl H300pa)KEHO C M30THYTOW BMSATHHOW Ha
OJIHOH cTOopoHe, OnM3Koi K Oosee y3koMy KOHIy sifia- [IpaBuiabHONW KOHGUTrypauuu TpyObl MOKHO
JNOCTUYbL TYyTEM 3aKpYYHMBAHUS €€ BOKPYT BOOOpakaeMOro LMJIMHIApa WJIA BOKPYr BOOOpa)xaemMoro
KOHYCa, HO TIPEXKJIe BCEro TpyOa J0KHA OBITh 3aKpydeHa BOKPYT camoii ceOs, B ciydae, korma tpyOa
3aKpy4HMBAETCsl BOKPYT BOOOpPa)kaeMoro KOHyca, Kak 3TO [0Ka3aHo Ha puc, 3 u 4, ceueHue TpyObl MOXKET
OBITh CY)KEHO II0 HaIpaBJICHHUIO K OCHOBAHMIO KOHyca JMOO IO HaIpaBJIEHUIO K €ro BepiuuHe. bonee
TOrO, JUISl YMEHBIICHHsI TPEHMsI, a TaKKe MPEJOTBPALIEHUs OCaIKo00pa3oBaHMs BCS KOH(UIrypauus
MOXET OBITh 3aKPYYCHA TAKUM CITOCOOOM, YTOOBI €€ IIEHTPaTbHas OCh CTaJla TAK)KE OCBHIO BPAI[CHUSI.

IIpomenne Ha MaTEeHT

1. B nanHo#i TpyOe Ui KMAKHX M ra3000pa3HBIX CyOCTaHLMI MpeAoTBpamiaeTcs oopa3oBaHue
0CaJIka ¥ COXPAHSETCS MOCTOSHHAs CKOPOCTh TEYEHHUs Oyarojaps Tomy, 4to (opma ceueHus TpyObI
COCTOUT M3 HECKOJIBKUX IIOJIyKPYroB M caMa Tpyba 3aKkpydyeHa B CIHPAIEBUAHYIO KOH(QUTYpaLuIo.
Ceuenne TpyOBl SHIEBUIHOE, C W3TMOOM, PACHOJIOKEHHBIM ONMbKe K OoJyiee Y3KOMY KOHILY sifna.
[TomMumo ToOTO, YTO TPYOa B LIEJIOM 3aKPYUMBACTCS B CIIUpPAIb BOOOpakaeMOro KOHyca, OHa 3aKpydeHa
BOKPYT CaMoii ceOs.

2. B cooTBeTcTBHH C ITyHKTOM | TpyOa J0JKHA 3aKpyIHBaTHCS BOKPYT BOOOpakaeMoro KoHyca.

3. B coorBerctBum ¢ myHktamu | u 2 TpyOy Xapakrepu3yer TOT (akT, 4YTO B IIEJIOM
criMpajeBUIHAs KOH(PUTyparus TpyObl MOXKET BpallaTbCsi BOKPYT CBOEH IEHTPAIbHOM OCH.

4. B cornmacum ¢ myHKTamu |—3 Iuiomane ced4eHus TPyObl NOJDKHA YMEHBIIATHCS B OJHOM
HanpaBJICHUU



Puc. 17. Yeprex TpyObl C ABOIHOI crinpaibHON KoHUryparmeit — nateHt Ne 196680

[TateHT Ha TEXHOJIOTHYECKHUE MPOILIECCH U 000PYI0BAHUE IS TPAHCTIOPTUPOBKH KHUAKUX, & TAKKE
ra3o00pa3HbIX cyOcTaHIUI

TexHoJiornyecKue Mpouecchl U 000pya0BaHUeE JJsl TPAHCIIOPTUPOBKH KUAKOCTEMH, ra30BbIX
WIH Ta3000pa3HbIX CYOCTAHUMHA, a Take sl KOHTPOJST MOJIEKYJSIPHOIO pa3iejieHuss u
COKpalleHusi, Nnpeo0pa3oBaHUsi M CHHTe3a B IepeJABUralolielicss cpele M 0CTH)KEHHe
BO3pacTamoneil MeXaHn4ecKOM CHJIbI.

JlaHHBI TEKCT COCTaBIICH H3JaTeJeM W3 MartepuanoB kypHaiga «lmplosion» Ne4! wu
HUKETePEYNCIIEHHBIX JOKYMEHTOB.

[TarenTsr: [lopryranus; Ne 29 729 — 1953, ®@pannusa: Ne 1057576 — 1953, bpazunus: Ne 43431 -
1953 Jlannoe u3oOpereHue (cMm. puc. 18) kacaeTcs mporiecca TPAaHCIIOPTUPOBKHU BEIIECTB B JKHJIKOM,
napooOpazHoOM, razo00pa3HOM WM Ta30BOM COCTOSIHMM (KOTJa BEIIECTBO MO- ,, JOOHO, Hampumep,
SMYJIBCUH WIH CYCIIEH3UH U T.1.)- KpoMme Toro, onrcanue u300peTeHus Takxke KacaeTcsi 00opynoBaHus,
TpeOyeMoro Jiisl BHIIIOJIHEHUSI TAKUX MpoLeccoB. Takxke 371ecb TOBOPUTCS O JIEHCTBUAX, HEOOXOTUMBIX
JUIA TOTO, 4TOOBI YIPABJIATH MOJICKYJISAPHBIM DPa3eieHHEM WM COKpalleHHeM, MpeoOpa3oBaHUEM U
CHUHTE30M WJIM JBIDKEHHEM IepeMellaloluxcs B MexaHu3Me BemiecTB. [lanee pacckasbiBaeTcsi 0 TOM,
KaK JIOCTUTHYTH YBEJIMYEHUS MEXaHUYECKOH 3PEKTUBHOCTU U BBITObI, a TAKKE 00 000PYIOBaHHUH IS
3TOTO.

Uto Kkacaercs HEMOCPEICTBEHHO CaMoro H300peTeHHs, TO BaXXHO, YTO BEIIECTBO, KOTOpOE
TpeOyeTcsi TpaHCHOPTUPOBATH, 3aCTABISAIOT JBUTaTbCid TaKUM 0Opa3oM, 4TOObI OHO MEpPEeMEeNIaloch
BHYTpPb» IO HAMpaBIEHUIO K IEHTPY, OJHOBPEMEHHO MPOXOJAsS uepe3 yriIyOleHus, W3rubbl U T.1.
[TocpencTBoM 3TOTO JTaMHUHAPHOTO, BKPYYHBAIOIIETOCS U OCOOEHHO MHOTOKPATHO 3aKPY4YHBAIOIIETOCS
JBUKEHUSI MOKHO JIOCTUTHYT'h CYILECTBEHHBIX IPEUMYILECTB [0 CPAaBHEHHID C COBPEMEHHBIMHU
METOJJaMU TPAHCIIOPTUPOBKHU TaAKUX BEIIECTB.

Breiroga pocturaercs Omaromapss TOMY, YTO BeIIecTBa MEPEIBUTAIOTCS MO KaHajaMm, TpyOawm,
KOHBEpPTEpaM C SIMIIEBUIHBIM CEUYEHHEM, TO €CTh IOYTH SIMIEBUIHBIM — OHO HMMEET H30THYTOE
yray6nenue. CeueHue Ha TMPOTSHKEHUU TPYObl 3aKpydyuBaeTcs Hamojao0ue BHUHTA B HAIpaBIICHUU
notoka. TpyOsl JOMKHBI MMETh (OpPMY, TOYHO MOBTOPSIOIIYIO TPOJOIBHOE CEUeHHUe siifia, HO ¢
M30THYTBIM yriayOsieHneM Onrke K 0ojiee Y3KOMY KOHILY, KOTOPO€ OXBaThIBAE€T YETBEPTh (DUTYPHI WIIH
YyTh MEHBIIE M MOBTOPSET OYEpPTAaHUE MOJYOKPYKHOCTH. [lojl cIOBOM «sHLIEBUAHBIN» B TEKCTE
nojapaszymeBaetcs JIubO0 Kimaccudeckas gopma sifia, nubo moxoxkas Ha Hee dopma. CIpoBOLMPOBATH
3aKpYYMBAIOIIEECs JBUKEHHE MOXHO, 3aCTaBIsisi BEIIECTBO MPOXOIUTH uepe3 C(HOPMUPOBAHHBIC
JOJIKHBIM 00pa30oM MOBEPXHOCTU TPYObI

Kananel, TpyOBl W WX HaMpaBISIIONIME TOBEPXHOCTH MOTYT HMETh TMpPSMBIE OCH, HO



MPEIMOYTUTEIBHBI N3rHOAIOMINECs U 3aKpydUBarOIIHecs: (OpMbl.

KomOuHnamus opOUTaNbHOTO M BPaLIaTEIbHOTO ABHXKEHHS O0JIErYaeT M COBEPLICHCTBYET MPOLIECC
TPAHCHOPTUPOBKH BEIIECTBA, JOCTHTAIOTCS MHOTOYHCICHHbIe crneuupudeckue d3pdexrer. IT10
necTBUTENbHO Tak, U mpodeccop Ppann Ilonmen, corpyauuk LTyTrapAackoro TeXHOJIOTHYECKOTO
YHUBEpCUTETA, JOKa3ajl »JTO, IMpPOBEIsS CpPaBHUTEIbHBIM JKkcriepuMeHT. OH JoKa3al, 4YTo B
BBIIICONMCAHHON TpyO€ HE IMOBBIIIAETCS YPOBEHb TPEHMsI, 3aTO YBEIUYMUBAIOTCS CKOPOCTh U O0bEM
TeueHusi. CoBpeMeHHbIE TPYObI C KPYTJIbIM CEYEHHEM HE JaBalld TaKUX PE3YJIbTaTOB.

Bo Bpems mepenBmxeHus Mo TpyOe TpeHUE >KMJKOCTH O CTEHKU MOHWXKAETCA 10 MOTPSACAIOLIEe
HU3KOTO ypoBHs. Tarke CTajn O4eBHICH TOT (aKT, 4To Jr00as pasHOBHIHOCTh MEIH KATATUTHYECKU
YCKOpsieT WM O0Jerdaer 3akpyduBamouieecs IBHKeHHE. HeoOs3arenbHO aenats TpyObl W3 Meau
LEIUKOM, JOCTaTOYHO CJIeNaTh BBHIKJIAJKY Ha BHYTPEHHEW NOBEPXHOCTU TpyObl (Ha Bcell WM Ha
HEKOTOpPBIX yyacTkax). OueHb MPOCTO IOCTUYD KENAEMBIX PE3Yy/IbTaTOB, NOCKOJIBKY KUJIKOCTh BPEMS OT
BpEMEHU KOHTAaKTUPYET C MEJbI0, U YEeM Yalle 3TO MPOUCXOJUT, TeM Jydlle. Takke MOTYT C TEM XKe
yCIIEXOM HCHOJb30BaThCSl MEIbCOJEpKAILUE CIIaBbl. Menb MOXKHO 3aMEHHUTh JIIOOBIM METAaIJIOM,
00J1a/1a101IUM TaKUMHU K€ MEKTPUUECKUMH XapaKTepUCTUKaMHU, HallpUMep cepeOdpoM UITU 30JI0TOM.

Camblil HeBepOATHBIN APPEKT JOCTUTAETCS MTPU UCIOJIb30BAHUN BIBOMHE 3aKPYUYEHHBIX TPYO. DTO
Takue TpyObl, B KOTOPHIX SHIEBUAHOE CEUCHHE BHAuUaje 3aKpyuMBAETCS HA MPOTSHKEHUU BCEH JITMHBI
TpyOBl, a cama TpyOa, B CBOIO OU€pEe/ib, 3aKpyd€Ha B CIIUPAIIb.

Kpome Bcex 3Tux cnoco6oB, HYyX HbIH 3((GEKT MOXKHO MOJYYUTh MPU UCHOIH30BAaHUU MAarHUTOB.
WMy 1160 MOKHO BBIJIOKUTH BCIO NMPOTSKEHHOCTh MOBEPXHOCTH TPYOBI, JTUOO PacHoOXKUTh MX Ha
OTIPEJIeIEHHOM PacCTOSIHUU JIPYT OT Apyra.

Jlo aToro MOMEHTa He OBLJIO H3BECTHO, YTO BO3MOXKHO IE€peMellaTh KHUJIKOCTH U Ta3bl
OIpeNieNIEHHBIM 00pa3oM, IPU ITOM I10 JKEIAHUIO0 KOHTPOJIUPYS UX MOJIEKYISAPHYIO aKTUBHOCTh

B npsaMbIx raankux tpyOax, pasymMeercs, TOXKE MOXKHO C YCIEXOM TPaHCIOPTHPOBATh JKUAKOCTH,
HO TIpM OTOM BO3HUKAET PEAKTHBHBIN, OCHAONMAIOMMA CTPYKTYPY d(DPexT, MpoBOIMPYIOMUA
paclierieHHe MOJIEKYJISIPHON CTPYKTYpbl. DTO yXe BHE 4elI0Be4ecKOro KOHTposst. C Bo3pacTaHUEM
CKOPOCTH, KOTOpPO€ BBI3BIBACTCS YBEJIMYEHUEM JABJICHUSA, a TakxkKe Oyarofapss HarpeBy H
MEXaHUYECKOMY LIEHTPU(YTHPOBAHUIO MOBBIIIAETCS CTENIEHb JIE3UHTErPALlUH.

Eciu coxpaHATh MOJEKYIAPHYIO CTPYKTYpPY JBHXKYILEHCS CyOCTaHLIMH, TO €CTb BOBPEM
CIIPOBOLIMPOBATh IPOLECC MOJIEKYISIPHOTO CHHTE3a, TO MOKHO IPEJOTBPATUTh MOCIETYIOLIYIO
TEH/ICHIUIO CTPYKTYPHOIO Pa3pylIeHUs Ha Ha4aJIbHON CTaHH.

Cytb u300peTeHust He TOJIBKO B TOM, YTOOBI HAlTH MPUCIIOCOOJIEHUS U MIPOLECCHI, TO3BOJISIOLINE
IIPEJOTBPATUTh HEXKENaTeIbHOE pa3pylICHHE MOJEKYIIPHOW CTPYKTYphl U IOTEPI SHEPIUU
JBMDKYLIETOCS] BEIIEeCTBA, a TaKKe U B TOM, YTOOBI JOCTUYb IPOLIECCOB MOJIEKYJSPHOTO CHHTE3a U
sHeprooOpazoBaHus. OHU CIOCOOCTBYIOT YBEIUYEHHUIO 3(P(PEKTUBHOCTH MeEXaHMUYECKOW paloThl,
IIPOU3BOIUTEIILHOCTH.

B omnpezpeneHHBIX ciaydasx 3TH MOJEKYISpHBbIE MPOLECCHl JODKHBI MPOUCXOIUTH BO BpEMs
0c000ro OINpE/ieNIeHHOr0 B3aWMOJICHCTBUS CHJI, KOTJa pacUIMpeHHe U CKaTtue (CoKpalleHHe)
qyepenyroTces Ipyr ¢ apyrom. Eciiu npenoTBpaTuTh MOJEKYISIPHYIO I€3UHTETPaLltIo, WU paclleIuIeHue,
BEILIECTBO JTOCTUIHET TAKOTO COCTOSHUSA, IIPU KOTOPOM B ABIDKYILEHCS BOJE WM APYrod >KHIKOCTH
UCKITIOUaeTcs 00pa3oBaHue 0Ca/ika WK Pa3pyIIeHne CTEHOK TPYOBI.

B nanHOM M300peTeHHH 3TOr0 MOXKHO JOCTHYB 4epe3 O0coObIH Mpolece, B pe3ylbTaTe KOTOPOro
BEILECTBO IPEXKAE BCEr0 COBEPIIAET ONPEICIIEHHOE JIAMMHAPHOE MHOTOMEPHOE 3aKpYy4YHMBAIOIIEECs
JBIKEHUE. JTO oOecrieunBaeTcs KOHCTPYKLUEH Tpyo.

IIporeccbl MOJIEKYASIPHOTO CHHTE3a, PEKOMOMHAIMM M TpaHCPOpPMALMU, HSHEPreTUYECKOro
oOoraiieHusi, OMOKATAIUTUYECKOW PEIyKUMH M T.JA. MPOUCXOJAAT MPH MOMOIIM: a) JaMHUHApPHOTO,
MHOTOMEPHOTO 3aKPYyYUBAIOIIEr0Cs IBM)KEHUS CyOCTaHIIMU, KOTOPOE BO3ZMOKHO TOJIBKO B KOHCTPYKLIUU
onpeneneHHoW (OpMbI W U3 OMNpPENEeNEeHHBIX CIJIaBOB; 0) J00aBJIEHUS BEIIECTB Ppa3IMYHOU
MOJIEKYJISIPHOM M aTOMHOM CTPYKTYpBI MM, €CJIM HE00X0AMMO, MUKPOAJIEMEHTOB, aKTUBHBIX BEIIECTB U
T.J1.; B) SHEPreTUYECKOTO CBS3bIBAHUS (CHAapUBaHUs) CyOCTAHIIMM M JOMOJIHUTENBHBIX MaTepPUATIOB MU
MOMOINIM KaTanu3aTtopoB. 37ech d3((EeKTUBHA MOMOINb MPSAMBIX MM pPACCESIHHBIX Jydyel cBera
pa3nuyHOM 4YacToThl (ronyOble, ynbTpaduoJIeTOBbIE Jy4d W T.0.). BO3MOXHO mNpUMEHEHHE



yIBTPA3BYKOBBIX  CTUMYJISLHMA, TyJdbcanuii win  BuOpammii. 30BITOYHBIE  CBETOBBIC WM
YIBTPa3BYKOBBIE BO3AECHCTBUS J10JIKHBI OBITh CBE/IEHBI 10 MUHUMAJIBHOTO 3HAYEHUsI, MHIMBUyaIbHOTO
JUI KaKJI0TO BEILIECTBA.

Tpyba, B KOTOpO#l JaMHHAPHBI MOTOK MHOTOMEPHO 3aBHX-PAETCS U MOJEKYIApHas CTPYKTYpa
BEIIECTBA HE HapYIIAeTcs, JODKHA 001a/1aTh CIEAYIOIMMHU XapaKTepUCTUKAMMU:

a) JIOMYCKAIOTCA pa3iuyHble (OPMBI CEUYEHHUS TPYOBI, TJIABHOE, YTOOBI MPOTOTHUIIOM JUISL €TO
(dopMBI OBUTO AWIO W HA OJHOW M3 NMPOJOJIBHBIX MOJOBUH, OJNIMXKE K 3ay)KEHHOMY KOHILY siilia, ObLI
BOTHYTBIN U3THO (CM. pUC. 1 — «OTKPBITHIN POPUITBY);

0) TpomosbHBIA TPOQUIL TPYObI NOJKEH OBITH MOJ00EH BOJHE WM MEAHIpPY, TakK, Kak 3TO
MOKa3aHo Ha puc. 2a.

B unenom tpyba nomkHa OBITH CKOHCTpYyHMpOBaHa TakK, YTOObI Ha MPOTSHKEHWU BCEW JJIMHBI
M3rubaromerocst MpoaoJabLHOTO MPO(UIIs BBINTYKIIas MOJOBUHA SIMIIEBUIHOTO NMPOQUIIs IepeMenianach ¢
npaBoil cTopoHsl (kak Ha paspese A-A') Ha cpemMHHOe MolokeHHe B paspese B-B' u chopa
MMOBOpAYMBAIach Ha JIEBYIO CTOPOHY, Tak, kKak Ha pa3pese C-C. [lo mepe sToro mepemenieHus riryonHa
n3ruba MoCTeNeHHO YMEHBIIAETC U U3MEHSET CBOE I0JIOKEHHE Ha OOKOBOM CTOpOHE.

B npupoHbIX BogoTOKaX (pekax, pyubsix U T.J.) Takas e (popma pycia sBiseTcs He00X0AUMbIM
yclloBUEM Ui 00pa30oBaHUsS 3aKpyUMBAIOUIETOCs JBMKEHUSA. EcTecTBeHHBbIE pycia JOJIKHBI CIYXXHUTb
00pa310M B KOHCTPYKLIUU TPYO U KaHAJIOB — 3TO OCHOBHOW 3aKOH OMOTHIPaBIHKH.

Ecnu BelmeonucanHblii  SHNEBUAHBIA Npoduiab ¢  yrayOieHHeM JOMNOJHUTH aOCOJIIOTHO
3aKpYTJIeHHOM [o0Jie Ha MPOTHBO- MOJIOKHOM CTOpPOHE, TO MOJIYYHTCS Jpyras Qopma cedeHus —
«BaKPBITHINA POGUIELY (puC. 3).

Ha puc. 4 B kadectBe mpumMepa H300pak€HO YCTPOMCTBO, B KOTOPOM Tpyda € 3aKpbITHIM
npoduIeM 3aKpydeHa BOKPYTr BOOOpakaeMoro IWIHH/IPA.

OTa KOHCTPYKIMSI MOXET C IMOJIb30M MPUMEHSTHCS MPU CO3JaHMM TPyOONpPOBOJOB, MOAAIOLINX
MMATHEBYIO BOIY, M BOOOIIE B TPyOOIIPOBOAAX JTFOOOTO THIIA.

Ecnu TpeOyercst yMEHBIIUTH IUIOMIAAb CEUEHHUs TPyO, 4TOO COKpaTUTh 3aTpaThl Ha CO3/IaHUE
TpyOOIIPOBOJIa, HO IIPU 3TOM COXPAHUTh CKOPOCTh TE€UEHUS, TO HY)KHO OJIMH WJIM HECKOJIBKO pa3 3aBUTh
U IPUKPENUTh K LWIMHIPUYECKOMY Kapkacy (puc. 4), KoTopblii motoMm cienyer Bpamarb. O0beM
TPAHCHOPTHPOBKHU U I0JIe3HAss paboTa MOIYT PEryJlHpOBaThCSA CKOPOCThbIO BpalleHHs. Takas TeXHHKa
MOJAXOAUT AJIS IEpEMELICHHs CyOCTaHIMM B AKHUIAKOM JIMOO ra3000pa3HOM arperaTHOM COCTOSIHHUM.

Ha puc. 5a, 56 uzo0pakeH Apyroi mpuMep KOHCTPYKIIMH, KOTOpas MO3BOJISIET KOHTPOJIUPOBATh
mporecchl CUHTe3a (IpeoOpa3oBaHUs, NEPECTPOMKH, YIaydlIeHHs). 3AecCh TakkKe MCIOoJIb3yeTcs
3aKpBITHIM Ipoduib, N300paXkeHHbI Ha puc. 3, u TpyOa, obinazarouias TakuM HpoduiieM, 3aKkpydeHa
BOKPYI' KOHUYECKOT'O BpAIllAIOIIEerocs: Kapkaca.

B 3aBucumocTH OT TOro, Kakas Lellb MpecleAyeTcs, IUIONAAb MONEPEYHOro CEYEHHS MOXKEeT
YMEHBIIATHCS JIMOO 10 HAINIPABJIECHUIO K BEPIIMHE KOHYca (CM. pHc. 56), KaK, HalpuMep, B yCTPOUCTBE
Ui Tiepeaud U TpaHc(opMalu MOPCKOW BOJbI B NPECHYIO HUTHEBYIO, JMOO IO HANpPABICHHUIO K
OCHOBAHHIO KOHYCOOOpa3HOro kapkaca (puc. 5a), Kak B yCTpOMCTBax /Uil pa3/iesieHus: cMeceil.

B 0co0bIX ciydasX HECKOJBKO TAaKMX TPYyO0 MOTYT OBbIThb CBS3aHbl BEpIIMHA K BEpIIUHE, a
OCHOBaHHME K OCHOBaHMIO. OJTO TpedyeTcs, HampuMmep, NMpH CTUMYJSALUM MYNbCAllMil B Ipoleccax
CHUHTE3a.

[TotoOHBIM 00pa30M HECKOJBKO TAaKUX CKPYUYEHHBIX TPYO MOTYT OBbITH CIPYNIHPOBAHBI BOKPYT
IIPOCTOM OCH.

OTkpeIThIe, *KenoOvarele, nephoprupoBaHHbIE JTUOO YACTHUHO OTKPBITHIE M 3aKpbIThIE TPYObI M
CHCTEMBI TpyO JaHHOTO THUIIA MOTYT MCIIOJIb30BAThCS Ul MOTydeHHUs TUPPY3HBIX U (PUIBTPALIMOHHBIX
3¢ heKToB.

bnaromaps TOMy, YTO MOMHO peryJupoBaTh CKOPOCTb BpAIlEHUs TakUX TPyO, MOXKHO
YBEIMUMBATh 110 JKEJIAHUIO HE TOJIbKO OOBEMHBIH pacxo] BeUIeCTBAa W IOJydeHHE I0JE3HOMN
MEXaHUUYECKOM paboThl, HO U CKOPOCTh MOJIEKYIISIPHBIX TPaHC(HOPMAIIHHA.

B Takoii ke craTMyHOM TpyOe mpolecchl MOJEKYISApHOH TpaHchopMaru MPOUCXOIST
Ha/IIeKaIuM o0pa3oM 1o BCel JUTMHE TPYObI, MPOCTO UX CKOPOCTh HE MOUICKHUT KOHTPOJIIO.

DKCIEepUMEHTANbHO J0Ka3aHO, YTO, MCHOJb3YS SHIEBUIHYIO (OpMY, MOXHO CIPOEKTUPOBAThH



BEChMa IOJIE3HYI0 €MKOCTb, MOJIXOAAILIYIO JJIsi CMEIIMBAHMs, B30AJIThIBAHUS BEIIECTB WM XKe IS
poBeAeHUsT OMOXMMHYECKHX U ()epMEHTATUBHBIX MporeccoB. Takyro GpopMy MOKHO pa3paboTaTh mpu
MOMOIIM Bpalnaromeics GopMmsl silla WIK, €CIM 3TO HEOOXOIMMO, MCIOJb3Ysl BpallalolIuecs Tena
napaboIMYECKO MM THIepO0IMdecKoil (OpMBbI, MOCPEICTBOM YEro U CO3JaHHON €MKOCTH MOXKET
OBITh YCTAHOBJICHO PETYJIMPYEMOE BpalleHHe, KaK TOTO TpeOyI0T 00CTOATEIbCTRA.

B KOHCTpYKIMM JBHXKYIIETO MEXaHHW3Ma JUIi OSTHUX BpAIIJIO-IIUXCS Tl TOXE MOTYT
WCTIOJIB30BATHCS 3TU MPUHIIMIIBL, YTOOBI TETaM MEepeIaBaIoCh PUTMHYHO W3MEHSIOIIEECs] HAalpaBlICHUE
BpameHus. J[BUrarenan Takoro THIA HE TPEOYIOT JaJbHEHUIETro OMMCAaHUs, TIOCKOJIBKY YK€ H3BECTHHI U
WCTIOJIB3YIOTCS B TEXHUKE,

B ycTpoiicTBO MOKHO MTPUBHECTH JIFOObIE TOTIOJHEHHSI MM U3MEHSTh TEXHOJIOTHIO B 3aBUCUMOCTH
OT CBOWCTB BEIIECTB, C KOTOPHIMU MPUXOJAUTCS UMETH JIEIIO.

Tpebyercst onpeneneHHOe Ka4eCTBO BEIIECTB JIJIsl TOTO, YTOOBI 00JIATOPOANUTE BOLY, U KOJMIECTBO
PacTBOPEHHBIX B HEW KOMITIOHEHTOB JIOJDKHO COBIIAJIaTh C TAaKOBBIM B MHUTHEBOM, JIEKAPCTBEHHOW HIIH
MHHEPAJIBLHOMN BOJE.

DHepreTuyeckoe CrapuBaHUE, TO €CTh CBSA3BIBAHUE ITHX KOMIIOHEHTOB CO CpPEHOH, MPOMCXOIHUT
Onmaromapsi HaJOKEHUIO BCEX BBIIICONMHCAHHBIX (OpM JABIWKEHHS. KOMIIOHEHTBI COEIMHSIOTCS
MoCpeICTBOM OnokaranmuTudeckoro inter alia, koropoe mpoucxoaut Giarogaps MpaBUIBHOMY BBIOOPY
MaTepHAJIOB, M3 KOTOPBIX JENAIOTCS TPYOBI, eMKOCTH. MieanbHBIMH JUIS STHX TPOIECCOB SIBIISFOTCS
Menb, cepedpo, 30J0TO M WX CIulaBbl. OMHAKO B IENSX 3KOHOMHU MOXKHO HCIOJIB30BAaTh TaKKe U
CHHTETHYECKHE CMOJIBI (TUTACTHK), ¢ WM 0€3 MHUHEPAITBbHBIX WJIM METAJUIMYECKUX BKIIOUCHHH WIH C
KBapIeBBIMU BCTaBKaMU, JTUOO C MPUPOJTHBIM KaMHEM, JIUOO C APEBECHMHOM (JTMCTBEHHUIIBI, 1y0a U Jp.
OpoJT). DTH MPHUPOTHBIE MaTEPHATBl MOYKHO KOMOMHUPOBATb.

Hanpumep, B cocyne U3 MEIHOTO CIUIaBa MOYKHO MPOU3BOJUTH BOAY OIpPEIEICHHON BaJCHTHOCTH
(c meneOHBIMU CBOMCTBAMH).

Buenpsiemble B KOHCTPYKIIMIO BEIIECTBA, KaTalUu3aTOPhI, 3JI€MEHTHI JOJDKHBI OT MPHUPOIbI UMETh
OTIpe/IeNIEHHBIE YHEPIeTUYECKUE XapAaKTEPUCTUKH U COYETAThCS MO HUM MeEXay co00il — 3TOT 3aKOH
XOPOILIO MOHUMAIOT Te, KTO paboTaj ¢ KaTaau3aTopamHu.

Kcratu, sHepreruueckoe cBsi3bIBaHUE (CHApUBAHUE) MOYKET MPOUCXOAUTD MO BIUSHUEM MPSMOM
Uppagualii CBETOM pa3M4HON YacToThl (roiayboro, ynbTpaduoJIETOBOTO M T.HI.), WM €€ MOKHO
CIPOBOIMPOBATH MYyTEM MEXaHUUECKON CTUMYIISIIUU BUOpAIIH.

XapakTepHo€ MHOTOMEpPHO 3aKpy4MBarolleecs [BIKEHUE, BKJIIOYAloIiee OpOUTAIbHBIE W
BpallaTeJabHble HAMpaBJICHUS 3aKPY4YMBAIOIIETOCS BEIECTBA, MPUBOAUT K CHaxy TeMIepaTypbl 10
AHOMAaJIbHOM TOYKH U cHeU(UIECKOMY YIUIOTHEHHIO BEIIECTBa, B OCOOCHHOCTH €CIIU 3TO BOJIA.

Otu 3G (deKThl CYIIECTBEHHbI Ui BO3MOXHOCTH KOHTPOJHMPOBAHMS BBI3BAHHBIX MOJIEKYJISPHBIX
MIPOLIECCOB U JUISl IOCTHKEHUS 0oJiee BHICOKOW MPOM3BOAUTEIHLHOCTU U TEXHUUYECKUX XapPaKTEPHUCTHUK.
WX MOXHO MPUMEHHUTH N0 OTHOIIECHUIO K TypOMHAM, JBUTATENSAM Kopabeil, JOKOMOTHBOB, CAMOJIETOB,
Onmaromaps BO3pACTaHHUIO MPOMYCKHOW CHOCOOHOCTM U TATOBOW CHIBI BOJABI B  HEOOIBIINUX
MCKYCCTBEHHBIX KaHallaX, TPYOOIPOBOIaX MM Kenobax.

[MoBeimenne ko3duUIMeHTa MOIe3HOro AeiCcTBU npuuckiBaercs inter alia otdbopy cybcranimii
yepe3 LEHTPOOSKHO ACHUCTBYIOIIME pEeakTHBHBbIE TaBJIEHUS CTEHOK. BO Bcex MOJOOHBIX cucTeMax
JIBMDKEHUSI BO3PACTaeT CKOPOCTh JABMXeHMs. [Iporecc MOJEKyIspHOTO CHHTE3a MHTEHCH(UUUpYyeTCs
61aroapst BO3pacTaHUIO CrieU(pUIECKOM MIOTHOCTH

B cinyuae Bpamatomuxcst TpyO, TpyOONpOBOJOB, €MKOCTEH peryinupyeMoe oOpaTHOE TeueHHe
W/WIKA TPOTUBOBPAIEHHE BO3HMKAET MEXAY BpallaoluMucs (opMaMH U HpOXOJsIled depe3 HUX
cyOCTaHIIMeH, YTO YCKOPSIET U YCUJIMBAET BBIIICONMCAHHbBIE MPOLIECCHI, a TAK)KE MPOU3BOAUTEIHOCTD U
3¢ (hEeKTUBHOCTE.

[ToaToMy cdepbl MPUMEHEHHUsT 3TOTO U300pETEHUs] OECUMCIIEHHBI, €r0 BO3MOXKHOCTU HE HUMEIOT
rpanuil. J[okazaHo, 4TO MPUMEHEHHE ATOTO IMPOIEcca U CBA3AHHBIX ¢ HUM MPHCIIOCOOICHUH 0COOEHHO
3pPEeKTUBHO I MPeAOTBpPALIEHUs pa3pylleHus: TpyO, ocajkooOpa3oBaHMs B KaHalax, a TakoKe I
MIPEBpAILEHUs] COJICHOM, HEMPUTOIHON Ul MUThSI BOJABI B CBEXYIO, IPECHYIO WM Ul OMOJIOrHYeCKOM
OUYHUCTKH 3arpsA3HEHHON MUTHEBOM BOJBI U JJIs1 BHICOKOKAYECTBEHHOTO MOJIEKYJISIPHOTO CHHTE3a. TOYHO
TaK e OHM IOJIE3H bl JUIS MPOLIECCOB YHEPTETUUECKON KOHIEHTPAIUK U TpaHC(POpPMALIUHU, HAIIPUMED,



101sl TpaHcopMaIMK MOJICKYJISIPHBIX CTPYKTYpP KHUJIKOCTEH B ra3000pa3Hoe, JieTydee COCTOSHIE U ViCe
Versa. DTo MpOUCXOAUT TEM XKe CocoOOM, YTO U JIEMOHCTPUPYET HaM MPHUPOJA MPU CUHTE3€ KPOBH U
COKOB PaCTEHUHU.

Taxke cienyer ymoMsiHyTh, YTO, KaK pe3yibTaT 3TOTO M300peTeHHs, MOTYT OBITh pa3paboTaHbI
HOBBI€ ITPOEKTHI TYpOUH, IBUraTENIN AJIsi KOpaOieil U caMoJIeTOB, TPAHCIIOPTHBIE CPEACTBA.

[To moBoy M300peTeHus] TakkKe CIeAyeT CKaszaTh, YTO BBHIIMICYIIOMSHYTOE IBIDKEHUE (puc. 6),
KOTOpPO€ MOJKET ObITh HAIlPaBJIEHO B MPOTUBOIIOJIOKHOM HAIPaBJIEHUH, 1 B 0COOEHHOCTH MHOTOMEPHOE
3aBUXpsIOIIEeCs JIBUJKEHUE, JOJDKHO PAacCMaTpl -BaThCsl KAaK IPOJAYKTMBHOE HOBIIECTBO Hapsily C
MexaHm3mamu. Ha puc. 6 m3o0paxeH 3akpbIThiid podmiib, D — 3T0 HampaBieHue, B KOTOPOM CaM
npo¢wuib Bpamaercs, a E — 3To HampaBiieHue TEHICHIIMN 3aKPyIHBaHUSI.

[Tomumo coOmrofeHHsT 3aKpy4HMBarOMIMUXCS (OPM U 3aKPYUMBAIOIIETOCS JABMKEHHUS, JOJKHOE
BHUMAHHUE CJENYeT YAEIUTh 3aKpy4HMBAHUIO MpoQuis, n300pakeHHOMY Ha puC. 6, 3TO OTHOCHUTCS K
npouIIo JIF000H HOPMBI U3 TEX, YTO CXEMAaTHYHO M300paXKeHbl Ha puc. 4, 5 u 5d.

Taxke MOKHO UCHIOJIb30BaTh HEMHOI'O BBITSHYTYIO SIMIIEBUAHYIO popMy (hopmy ciiesbl)

IIpoimenue Ha MATEHT

N300pereHne MOXKET UMETh CIEAYIONIME XapaKTePUCTHKH M JeTanu (BO3MOXKHBI JIIOOBIE HUX
KOMOWHAIIHHN).

1. UM3o0pereHue TMO3BOJISIET KOHTPOJUPOBATH MPOLECCHl MOJEKYISPHOIO  paclleryeHus,
TpaHc(hOpMaIMM WM COCJMHEHUS, TPOMCXOISIIME B IBWKYIIEHCS cpexe, Oyap TO Ta3oBasd,
razooOpa3Hasi WM JKHIKas. OTO TIIO3BOJISIET JOOWBATHCS YBEIMYCHHS TPOM3BOJUTEIBHOCTH U
apdexTruBHOCTH paboThl MexaHu3Ma. [IpHHIMT IeicTBUST — BOBJICUEHHE BEIIECTBA B 3aBHXPSIOIICECS
0Cco0BbIM 00pa3oM JIBIKEHHE, Oaroapsi KOTOPOMY OHO COBEPIIIAET HECKOJIBKO CIIHUPATbHBIX 000POTOB B
BBIIICOMUCAHHBIX TpyOax, BOJOMPOBOJAX MM COCyJdax olpeAeseHHOW (OpMbl U CHOCNIAaHHBIX W3
CHEIHALHOTO MaTepuaa, OIXOASIIEro Ui TAKOTO ABMKEHUS.

2. TlockonbKy BemecTBa 00JIaJalOT pa3HBIMU MOJEKYISIPHBIMU  CTPYKTypamu, Onarojgaps
B3aUMO/JICHCTBUSAM, MPOUCXOSAIINM BO BpEMs 3TOrO 3aKpyYMBAIOUIETOCS JIAMUHAPHOTO ABMKEHUS, 32
CUET SHEPreTHYECKHUX CBA3CH MOTYT MOJIy4yaThCsl BCEBO3MOXKHBIE MOJIEKYJIIPHbIE OpPraHU3alliy pa3HoM
MIPUPOJIBI.

3. DneMeHTBl, CYIIECTBYIOIINE B MPUPOAE KaK MUKPOAJIEMEHThI, aKTUBHBIE CYOCTaHIIMHU U T.II.,
BOBJICKAIOTCS B 3TOT IMpOLeCC, 4TOObI CIMOCOOCTBOBATH M MPUHUMATh Y4YacTHE B HSHEPreTHUECKUX
B3aUMO/JICHCTBUSX.

4. DHepreTHyecKkue B3aUMOACUCTBUS (CHApUBAaHHUS) MEXY BELIECTBAMHU WM CYOCTaHLUSIMHU
MIPOBOILUPYIOTCS KaTalu3aTopaMH, KOTOpPHIE ACUCTBYIOT JMOO Ha MCXOJHOE BEIIECTBO, JIMOO uepes
MPSIMOE/HETIPSIMOE MTPOU3BOJICTBO MPOAYKTOB BUOpanuu (Hampumep, MoJ BIUSHHEM CBETa Pa3Iu4HON
YacTOTHI UJIH YIIbTPa3ByKa, MEXaHUYECKOTO BO3ACHCTBUSA).
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AsporypOuHa

IIncemo Bepuepy lummepmany

W3 cnernmansHOro Bbimycka skypHama «Mensch und Technik», 4. 2, 1993, maparpad 2-0
(mepeusnanue 3anuceit ot 14 despans 1936 roxa)

OTnenbHO OT MPOU3BOJICTBA TOILIMBA U3 BOJBI, UX MPUMEHEHHE Mbl 0OCYUM IO3XKE, 51 XOTel Obl
OCTAQHOBUTBHCS HAa OCOOCHHOM H300pETEHHH, KOTOPOE MPOMU3BEAET PEBOJIOLHMIO B TEXHOJIOTHU H
SKOHOMHKE, 22 sHBaps 1936 roga s MoNydyws1 HATEHT Ha adpOTYpOMHY («IBIIIAIIYIO MAIIUHY»).
[Tpunuun paOGoTel 3TOM BakyyMHOH TypOMHBI B TOM, 4YTO B KanWUIAPHON TpyOkKe M JBOMHOMN
CIHMpaJIEBUAHON TpyOKE C BHEAPEHHBIMH 3JEKTPOMAarHUTaMU BO3HUKAE€T MCKYCCTBEHHAs MOJHHS, TO
€CThb JJIEKTPUUYECKHH 3apsa BbICOKOTO HampsbkeHus. OH mpeoOpa3oBbIBaeT KOMIIOHEHTHI BO3IyXa B



AIIEKTPUYECKYIO SHEPTUI0. DTa SHEPTHUs IPOHUKAET B OOKOBBIE CTEHBI TPYOBI U uepe3 HUuX IupPy3HbIM
IIyTEM IIPOXOJUT BHU3 B BUJAE TEIUIOBOM 3Hepruu. llocime Takoro npespaiieHus BO3AYIIHOM Macchl B
SHEPTUI0 HAJ YCTAHOBKOW BO3HMKAET CAMOYCHIIMBAIOIIMICA (U3MYECKUil BakyyM. briaronaps
HENPEPHIBHOMY pa3BUTHUIO TEIJIOBOIO TIpaJUEHTa I10 HANpPABICHUIO BHU3 BO3HUKAET MOUIHBIH,
HaNpaBJICHHBIA BBEPX MOTOK BO3/yXa, KOTOPBIA 32 HECKOJIHKO MHUHYT MHTEHCHU(PHIUPYETCS J0 CHIIBI
uukioHa. IlockoiabKy AaBiieHHE BO3/yXa B BOCXOSIIEM HalpaBiICHUM IPOTPECCHUBHO YMEHBIIAETCS
TaKUM HEXHUTPBIM CIOCOOOM, CKOPOCTh MPOTHBOTOKA BO3JyXa MOXKET yBenwmuuBaThcs a0 200 km/4,
JEUCTBYS MPU ATOM Ha HAKJIOHHBIC TIOBEPXHOCTH Tporiesuiepa (TypOrMHBI) ¢ TOPMO3HOM MOIITHOCTHIO 10
000 nmomaguHbIX CHUIT

OTH TpOLECChl  OTKPHIBAIOT HaM MyTh JUIA  CO3JaHUsi OECTOIIMBHOTO, OECHIyMHO
MepeBUTAIONIETOCS TI0 BO3AyXy ammapara. Bo3Hukaer Onaromapsi (yHKIIMOHUPOBAHUIO MAIIHMHBI
¢usznueckuil BakyyM, TO €CThb O€3BO3JYLIHOE IPOCTPAHCTBO IEpE] €€ IOBEPXHOCTHIO, BCACHIBAET
BO3/1yX. IHTEeHCUBHOCTB BCAaChIBaHUSI MOXKHO PEryJIUPOBaTh, YIPABIISS BHYTPEHHEN CUCTEMOM «JIETKUX)
MaluHEl. Taxke MOXKHO W3MEHSTE II0 JKEJIaHUIO ABMXXKYIIYIO CHUJIY U CKOPOCTH alllapara, oToMy Kak
TOJIKAIOIINE, PEBEPCUPYIOIINE, MMOX0KHE Ha MOPIIHM CTOJOMKHM BO3AyXa CaMH MO cele SBISAITCA
TOIININBOM. E}II/IHO}KJII)I MNOABEPTHYTOC XHUMHUYCCKOMY Pa3JI0KCHUIO, 3TO TOIINIMBO IIPOBOLUPYET
oOpa3oBaHue (PU3NUECKOTO MPOTUBOTEUEHUs. biiaronaps eMy Bo3HHKaeT BCachlBaoIas CUIIA.

CoznaB 310 M300peTeHue, s HAKOHEI[ IOCTUT TOTO, K YeMY CTPEMMJICS Ha MPOTSHKEHUU JIBAATH
JeT — CO3/1aTh JOCTOMHYIO albTepHATHBY MallMHaM, MOXHPAIOLUIUM Yrojib, HEPTh, UCIOJB3YIOIIUM
cuily BOJBl. Bee 3T0 mpenHa3HavueHo ISl CO3/aHMsI MUTATEIbHBIX BEIIECTB B OyAyIIeM, UX U3BJICUCHUE
N3 OopraHu3Ma SemMitn MPUBCACT K HAPYIICHHUIO POCTa PACTUTCIBHBIX M, COOTBCTCTBCHHO, XMBOTHBIX
opranu3moB- I[locTosiHHO pacTtymiee HacelaeHHe 3eMIM BCe ¢ OOJBIIMM aXHOTWKEM T'paOUT 3eMilto,
U3BJIEKasl U3 HEe U C)KHUras BEUIecTBa, HEOOXOAMMBIE AJS MOJAJEpX aHUS >KU3HH, S| HE MCHOJIB30Baj
MPOLIECChl CXKUTaHUA, B 3TOM ammapare MPOUMCXOOUT JMIIb TpaHchopMalus BO3Ayxa, MPH 3TOM
CO3JAIOTCSI  a30TUCTbIE  BBICOKOKAUECTBEHHBIE  MaTEpHUH,  CIIOCOOCTBYIOIIME  YIYYIIEHHIO
KU3HECTOMKOCTH U CIIOCOOHOCTH K Pa3MHOXKCHHIO Y pacTeHU. Teneph 4emoBeuecTBY U3BECTEH HOBBIM
JIBUTATEIb, KOTOPOMY HE HYXHO MPUHOCUTH B )KEPTBY MPUPOIHBIE OOTaTCTBA.

Bosnymineie Macchbl, cynepHachllleHHbIE KUCIOPOJIOM, CTaHYT JIYYIIUM U €IWHCTBEHHBIM
TOIUTUBOM Oynymiero. BeneacTBue 3T0oro yMeHbIIUTCS MEXaHUYECKOE U (PU3UYECKOE JIaBlIEHUE BO3ayXa
Ha 3eMjie, W Jaxe B HU3KOJEXKalUX oOjacTsx OyayT mnpeobnaaath yciaoBus atMmocdepsl Top,
CHOCOOCTBYIOUINE PA3BUTHIO PACTUTEIBHOCTH, U B TO K€ BpPeMsl 3aBEpILATCS TPONHYECKHE W3MEHEHUS
KJIUMaTa, KOTopble OyayT MPOTUBOAEHCTBOBATh HACTYIAIOIIEMY JIEAHUKOBOMY MEPHOLY. DTU MAIlUHBI
0053aTeNbHO TMOJHOCTHI0 U3MEHAT MHUPOBYIO SKOHOMHUKY M BBI3OBYT BOWHBI M T.J., MOTOMY 4TO
ABTOMATUYECKU TMOSBUTCS M3JUIIEK pacTUTEIbHOro BemiecTBa. OHO 00s3aTeNbHO JOKHO OBITH
pacxo/JI0BaHO» XJIM, Kak CErofHs, OyldeT HeoOXoauMo u30erath CO3/aHusi YOBITOUHOW SHEpruu M
BCJIE/ICTBHE ATOT0 CTUXHHHBIX KaTacTpod. Takum oOpazoM, MIEIPOCTh U TEPHUMOCTh CTaHYT OCHOBOM
3IpaBOTO CMBICJIA, TOTOMY 4YTO YBEIUYMBAIOIIMECS KapJUHAIbHbIE H3MEHEHHUS TpPEBpaTsITCs B
npouBetranue. To ecTh JT1000Bb 3IMKHETO CBOErO, KOTOpas HE MOXKET OBbITh MPUBUTA MPU MOMO-JIU
yrpo3 U MPOKJIATUN, HA CAMOM JIeJIe YIIPOUUTCS U CTAaHET 0OBEKTOM Pa3MBIIIICHHUS JIsl YEIOBEYECTBA.

Ceityac s muXxopasoyHo paboTar0 HaJ 3aBEpPIICHHEM STOH ;BEepXMPOCTON U ACUIEBOM «blIalien
MalIuHb) U HAJEICh, YTO 5 KOHIIE Mecslla CMOTYy TOKa3aTh BaM YyXe 3aKOHYeHHYI0 paboty. [lotom
Ha4YMHAEeTCs Baiia padora, a uMeHHO paboTa [IponoBennuka Ha ['ope, B3BIBAIOIIETO K 3[PABOMY CMBICITY
C IENbI0 BHIBEPHYTh HaM3HAHKY COBPEMEHHYI0 SKOHOMHUKY M ObIT. Hac TouHo :Bema cynp0a. S cHOBa
MOJUYEPKHUBAI0, YTO Bbl MOXXETE IMOJOXKUTh-;1 HAa MEHS Ha BCE CTO IMPOILEHTOB, MOTOMY 4YTO 4
HaMepeBaroCh H0ECHeYnTh Bac MaTepHalloM, KOTOPBIM 3acTaBUT BECh MHUP CHAETh U CIyIIaTh U
MpOU3BEAET Takou Gypop, YTO K BaM OyAyT |pHUXOIUTH JIIOIU CO BCEX KPAeB 3€MIIM, KaK TOJIBKO BBI
Ha4yHeTe ;BOI0 MpomoBenb- Mosi paboTa — wHccienoBaTh, UCKaTh U pa300-mauyaTh. Bamra pabora —
TOBOPUTHh U OOBSACHATH, U, TAKUM 0Opa-toM, Balll KPYT JIEIOBBIX MAapTHEPOB CTAHET TaKUM, KaKUM OH
JOJI-K€H OBbITh; IIEHTPOM CHJIbI, KOTOpasi pa3/iuBaeTCsl KaKk BOJIHA U 00-I0JAaKMBAET BCE, B YEM €IIE €CTh
HCKpa 3/IpaBOro CMbICIIA,
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[Tpunuun gewcTBUs 3TON TypOUHBI B TOM, YTO B KaNWUIP-Tail TPyOKe U B JBOWHON CIIUPATIHLHOM
TpyOe, B KOTOPYIO BCTABILUM 3JIEKTPOMArHUTHI, 00pa3ylOTCsl UCKYCCTBEHHBIE T'PO30BbIE Pa3psiabl WK
BBICOKHI DIIEKTPUYECKH aTMOC(hEpHBI 3apsi, KOTOpBIH TNpeoOpa3yeT KOMIIOHEHTHI BO3AyXa B
ANIEKTPUYECKYI0 3HEepruto. OHa caMOCTOATEIbHO NMPOHUKAET B OOKOBBIE CTEHBI M OTTYJA TU(P(DY3HBIM
IyTeM MPOBOJMTCS BHU3 B BHUJE TEIUIOBOW »Heprun. Yepes mpeoOpa3oBaHue ra3o00pa3HbIX BEHIECTB B
SHEPTMM HaJ anmapaToM CO3[aeTCs CaMOYCHJIMBAIOIIUICS (QHU3MUYECKH BakyyM, MW Oxaromaps
HENPEPhIBHOMY JIEUCTBUIO HANpAaBICHHBIX BHU3 TEIUIOBBIX TI'PAJUEHTOB pa3BUBAECTCAd MOIIHOE
BO3JIyLIIHOE T€YEHHE, CUJIa KOTOPOTO MOCIIE€ HECKOJIBKUX CEKYH]I CTAHOBUTCS LIUKJIOHUYECKOM.

Omo obecniednBaeT OCHOBY JUISl CO3JaHUSI OECTOIUIMBHOTO, OECITYyMHOTO CamoJieTa, MOCKOIbKY
Omaromapss pU3MUECKOMY BaKyyMy, CO3/IaHHOMY B amrmapare, repei HUM oOpasyeTcss 0e3BO3IYIIHOE
MIPOCTPAHCTBO, B KOTOpoe OH BcacbiBaeTcsi. Cuily BcachlBaHMSI M, COOTBETCTBEHHO, CKOpPOCTb
MepEe/IBUKEHUSI MAlllMHbl MOXXKHO IO JKEJIAHUIO YCWJIMBATh 4Y€pe3 COOTBETCTBYIOUIEE PETYIHPOBAHHE
KJIallaHOB BHYTPH MalIWHbl. Pemynbcupyromuil BO3AYIIHbIN MOpiieHb (aKTUYECKH U €CTh JIBHXKYIAs
cuia. [TonBeprasch pa3noxeHuto, OH IpOBOLMPYET (PU3UUECKUN TPO-TUBOTOTOK.

OO0pa3oBaHue U COCTAB PEYHOI BOJbI

Ot3b1B Bukropa [llayoeprepa Ha crathio — xypHai «Implosiony», Ne 84

Cracub0 BaM 3a Ballld MOCJEJHHE MHCbMa U MPHJIOKEHUS, KOTOpble B OCOOEHHOCTH MEHS
3aMHTEPECOBAJIH, IOTOMY YTO 3TO YETBEPTHIH Cllyyall, KOTJJa MHE BCTPEUAlOTCS PEKH, TUIAaBHO TEKYIIIHE B
ropy. Takue peHOMEHaNIbHBIE CTydan HeJb3sl MPOCTO OOBSICHUTH C TOUKU 3peHHst MexaHuku. B Tatpax
(ropusrif MmaccuB B [ospire n YexocmoBakum) ecTh peka, KOTopas Ha y4acTKe JJTUHON MPUOIU3UTEIBHO
15 xm (9,3 mwimm) mpeoposieBaer noabeM Ha 64 Mmerpa (210 ¢yroB). DTO SBICHHE NEPKUTCA B
CTpO’KaHIlIEeM CEeKpeTe, MOTOMY 4YTO OOATCS, YTO JOCKOHAJIBHBIA €ro aHajiu3 pa3pylIMT 3aKOH
rpaBuTanuu. Bee aTH yTBep)KIeHHs OJIM3KO CBSA3aHBI C MOMMM COOCTBEHHBIMU OTKPBITHSMH, KOTOPBIE,
OyZAy4u OCYIIECTBICHHBIMU Ha MIPAKTUKE, BO3MOXKHO, OJHOCTHIO U3MEHAT COBPEMEHHYIO TEXHOJIOTHIO.
[Tosmyqaemasi mpu mOMOIIM MX 3HEprust pakTuyecku He Oyner Hudero crouth. Hayka caenana rpyOyro
omuOKy, Ha3BaB BOJYy XuMHueckor dopmy- moii H20, Ecnmm m BO3MOXKHO OTpa3HTh COCTaB BOJIbI
bopMmynoi, TO cieqyeT MHpU 3TOM Y4YUTHIBaTb, YTO BOJA — CaMblil MJEaJIbHBI HAKONMUTENb HU
npeoOpa3oBarenb, B KOTOPOM HalpaBJCHUE JBMKEHMS ONpPEIENseTcs €JUHCTBEHHO TeM, KaKOW MOTOK
IIPOU3BOANTCS, MATHUTHBIA MJIM 3JIEKTPUYECKUN- DTU MOTOKU UMEIOT OPraHMYECKOe NMPOUCXOXKICHUE U
pacLIeIIAIOT BO3AyX W BOJY, TaK YTO IIPU 3TOM BBICBOOOXKJIAIOTCS TPHU IEPBOHAYAIBHBIX H30TOIA
Bojopona (H), yrmepox (kap6on) (C) m xucimopon (O), Ilpu ompenenenusix ycnoBusix C u O
O00BEIMHSAIOTCS Ul TOTO, YTOObI CTaThb OPraHUYECKUM 3JIEKTPUUYECTBOM. BBICBOOOKIEHHBIN BOJOPOX
yCTpeMJISIETCsl BBEPX Ha BBICOKOW CKOPOCTH U Oiarojaps JBOWHOMY CHMPaJIbHOMY JIBHIKEHHUIO (BTOpast
CIMpaJib OTOKA 0OBUBAETCS BOKPYT IEPBOM CIIMpaAN) NPUTATUBAET K ce0e BCEBO3MOXKHbIE CyOCTaHIIMU
(mo-pa3HOMY 3apsDKEHHBIE 3JIEMEHTBI) BO3JyXa, YTO IPUBOAUT K OCBEKEHHIO U BOCCTAHOBIIEHUIO
OJaronpuUsATHBIX Ka4eCTB BOJIbI U BO3/1yXa.

Ecnu BuXpeBoe, HampaBJI€HHOE BBEpPX TEUEHHE B CIIELUAIBHO CKOHCTPYHMPOBAaHHON TpyoOe
CTAJIKUBAeTCA C JIOMACTAMM Tmporesiepa, To ¢ pacxogom 4000 mutpoB (141,25 ¢yra) Bo3myxa B
CeKyHJY, YTO MOBbIMAaeT ckopocTh 10 200 kM/4 (124 Muib/4), OHO NMPOU3BOAUT AKTUBHYIO CHUIY,
JOCTHUTAIONTYI0 3HaueHus 996 nomaauubix cuil. Yto6s! paznoxuts 4000 1MTpoB BObL, TpeOyeTcs BCEro
b 3—4 JomaauHbe CUJIbl, TaK YTO BBIIIEYIOMSHYTBIE 996 J1.C. MpencTaBsAoT co00i CBOOOAHYIO,
TFOTOBYIO K HCIOJIb30BAaHUIO JHEPIHI0. OTOT KMHETUYECKHI INPUHIMII ACHCTBHUS OCHOBBIBAETCS Ha
TEPMODJICKTPUUYECKUX MPOLIECCaX, KOTOPhIE Mbl MOKEM HAOJII0JaTh B MPHUPOJIE BO BpeMsi 00pa3oBaHus
LUKIOHOB, IITOPMOB. OTH WMIUIO3UOHHBIE IPOLIECCHI MOYKHO CTUMYJIMPOBAaTh MCKYCCTBEHHO U
CIPOBOLIMPOBATh BHICBOOOXKIACHNUE OIPOMHOI 3HEPrHMM B MaJEHbKOM MeXaHHM3Me Ojarojaps TOMY, YTO
UCTOJb3YIOTCSl OPraHNYecKre KaTaln3aTopbl, HOJOOHBIE AEHCTBYIOIIMM B jKabpax U JIETKUX KUBOTHBIX,
KOTOpBI€ BBI3BIBAIOT JAMCCOLMAIMIO BOJBI Ha 0a30BbIe KOMIIOHEHTHI. J{MCCOLMUPOBAHHBIN BOJOPOJ]
ABJIAETCA MPUTATMBAIOIMM MarHUTOM JAJIs OKPY)KAIOIIMX €ro Macc BO3/yXa, KOTOpbIE B IpoLEecce
CTaHOBSTCS HACTOJbKO KOHACHCHPOBAHHBIMH, YTO BHYTPH MAIlMHBI IOTEHIUAIBHOE JTaBJICHUE BO3AyXa



nagaer g0 100 mm (4 nroiima), IpOBOLMPYS MOLIHBIA HPUTOK BO3AYIIHBIX MAcC, HaXOASIIHXCS
HETMOCPEICTBEHHO Tepel BO3IyX0COOpHUKOM. B pe3ynbrare co3maeTcst 30Ha pa3peskeHHON aTMoc(epsl,
B KOTOPYIO BTSTMBAETCS ammapar. BeileonucanHblii cioco0 nepeBrKeHUs MallliHbl UMUTHPYET TOJIET
ITULL.

Hamm paGoTel B 3TO# 001acTH MPOJIBUTAIOTCS OYE€Hb MEIJICHHO, MBI BBIHYXKACHBI JOXKHIATHCS
HEOOXOMMBIX JIeTaleld MecsAaMy, BUIMMO, W3-3a Upe3MEPHOTo KoJIndyecTBa 3aka3oB. Ho MbI paboTaem
HaJl MAIIMHOM, KoTopo# it nmpou3BojicTBa 1000 jmomaguHbIX cuil TpeOyeTcs IBIKYIIasi CUila, paBHas
BCEro Juillb 3—4-M. 3T0 HEOOBIKHOBEHHO BaXHO.

To, 9To BBI onucanyu Kak (heHOMEH B CBOEH CTaThe, CKOPO Oy/ET BITOJIHE OOBIYHBIM SIBIICHHEM, KaK
TOJIBKO 3Ta MamuHa OyAeT CKOHCTPYHpPOBaHA M TOJHOCTBIO JopaboTana. Kakaplii cMOXKET HOJHATH
rpy3 110001 TsHKECTH Ha JIF00YI0 BHICOTY, B TOM YHCJIE U BOJY.

I'uanenOyprekas katactpoda OOBSACHSAETCS MOXOKUMHU MPOLECCAMM JAUCCOLMALMU, WIH, €CIH
ObITh 0OJiee TOYHBIM, CHHTETHYECKMMH oOpaTHbIMU MeTamopgo3amu. KpyieHue amepukaHcKoro
TUpUKaOIs «AKpOHa», HAMOJIHEHHOTO TellMeM, IPOM30IIO MO TOW ke cxeme. B mepBoM ciyudae
Onarojaps BOJIOPOAY HOSIBUWICS OrOHb, BO BTOPOM — TeJIHUN CTal >KUJIKOCThIO. A MpPOLECC CUHTE3a
reyiis Mbl MOKEM HaOJII0/1aTh B IPUPOJIE BO BpeMs 00pa30oBaHUs OCaKOB.

byner neGe3biHTEpeCcHO B OAMH MPEKpPacHBIM JI€Hb BCE-TaKH Pa3bICHUTH BOMPOC, HAPOUHO JIU
YeJI0BEYECTBO HE XOUYET 3aMeuaTh MOJCKa30K, KOTOpPbI€ MOCTOSHHO JeJaeT MPUpoia, WiH JIIOJU U B
caMOM [ieJle HAcCTOJbKO HENAJIeKHM M Hepa3yMHbl M HE MOTYT HU3BJIEYb MOJb3y U3 OKPYXKAIOUIUX
MIPUPOHBIX SBJIEHUNA. MHE KaxXeTcsl, 3TO YNylLIeHue JellaeTcsl HeyMbIlIeHHO. B apeBHOCTH MI0oau He
M0I03pEBAIM O CYIIECTBOBAHMM IPOLIECCOB CHUHTE3a M pasfioskeHus, a 50 jeT Ha3zaJ HUKTO HE 3HAJ
OTOM, YTO TaKO€ pagualius.

Bce Beskux coMHEHuH, KuTenu ATIaHTUIBI BIAfead OECIIyMHBIMH BO3yXOIUIABATEIbHBIMU
cpeactBamu. Bo BcAkoM ciydae, BEpPOSATHO, UYTO B JPEBHUE BpEMEHa CBAILICHHOCIY)KUTEIH XpaHWIN
TallHy Karanu3a, KOTopas ¢ TEYEHHEM BpPEMEHM Oblila MOMpOCTy yrepsHa. To, YTO 3HAI0 5, MHE
nojicKaszayia mpupojaa. HenoasrxkHou ¢dopenu B OypHOM MOTOKE BOJBI M NITHIIE, TTAPSIICH B BO3AyXe, HE
TaK BaXHbl (U3MYECKUE YCWIUSA, TOopa3o Oojiee CYLUIECTBEHHYIO pOJIb 3[€Ch WIPAIOT IPOLECCHI
middysun. S ybexxneH, 4yro ceyac Mbl OIM3KHM K IIE€PEBOPOTY, KOTOPBIH B KOpHE H3MEHHUT
COBpEMEHHYI0 HaykKy. [To-MoeMy, MOM OTKpBITHS MOTYT OKa3aTh BCECTOPOHHIOK IOMOIIb B Pa3BUTUH
HAyKH, TEXHUKH, CEJIbCKOTO X034HCTBA, SKOHOMUKH, NOJUTUKU. [IpoosmkaTh TEHAEHIIMN CEroAHAIIHEN
HayKd 3Ha4ywio Obl Yepe3 CTOJIETUS MPUBECTH YEJOBEYECTBO K TOJIONY, pPa3pyxe, MNPHUPOIHBIM
katactpodam. He ocozHaBaTh OIINOKH, 3aKpBIBATh IJ1a3a HA 3TO — YXKACHOE MPECTYIICHHE.

06 asporypoOuHe (aBcTpuiickuii matent N2 145141 — 15.03.1935)

OtpbiBKH U3 cTaThil «OTKPBITHE JIEBUTAIMOHHON CHIIbI», 3anbuoypr, 1949, sxypuan «Ilmplosion»,
N° 115, c. 36—37

C MmoMOIIBI0 PEerylupyeMbIX BBICOKOYACTOTHBIX BIMSHHMHA 3TO 3alMaTeHTOBAHHOE H300peTeHHe
MIPOU3BOJIUT TOYTH aOCOJIOTHYIO MYCTOTY (BaKyyM), 3aCTaBlifisi BO3AYX JABHUIaThCsA C TaKOl BBICOKOI
CKOPOCTBIO, YTO, MPOTHUBOACUCTBYSI NBUKEHUIO C MOMOINBIO JIOMACTEH TypOMHBI, MOKHO IOJIYYHTb
pabouyto cuiy.

B ocHOBy u300peTeHHs Jerjio OTKPBITHE, YTO H300apHBIM MpoIlecc, TO €CTh BCAaCHIBAHUE,
TreHepUpOBaHHOE JHO0 (u3HUeckuM, MO0 MEXaHHYECKHM CIOCOOOM, BBI3BIBAET COMPOTHBIICHUE,
BO3pACTAOIIEe Ha KBAJApaT CKOPOCTU. DTO MPOUCXOJIUT IMOTOMY, YTO MPH AHOMAJIbHO BBICOKOM
JABJICHUU, arperanuud (TO €CTh CKOIJICHHS) BO3[yXa MTHOBEHHO MpeoOpa3oBHIBAIOTCS B BOIY, M
Ha000POT — BOJIA TIPU CHIIBHOM CKOPOCTU BCACBIBaHUSI TPAaHCHOPMUPYETCS B BO3AYX.

B mepBoM ciyuae mTOCpPEACTBOM pPEAaKTUBHONM WMHTEHCU(UKALMKA CO3/AeTCS TMOYTH YTO
abcomroTHBIN BakyyM (Ha 100% Ge3B0O3MyIITHOE MPOCTPAHCTBO).

Bo BTOpOM ciyyae B mpoliecc BOBJIEKAETCS MPOTUBOJECHUCTBYIOIIEE AABICHUE TAKOW BEJIMYUHBI,
YTO JTFOOBIE TIOMBITKH IOCTHYB €Ille OOJIBIIEr0 PEaKTHBHOTO YMEHbIIIEHUS B 00beMe OBLITH ObI TIIIETHBI

Opnnako BbimeynomMsHyTbii mateHT (Ne 145141 ot 15 mapra 1935 roga) Tenepb mpencTaBisieT
JTUIIb MCTOPUYECKUN HWHTEpeC, MOCKOJIbKY HaWIeH Croco0 M00bIYM HECpaBHHUMO OoJiee MOIIHBIX
PEaKTUBHBIX CHJI U 3HAYUTEIBHOTO MOBBIIICHUS IPOU3BOAUTENLHOCTU. ECiM BhIlIEONMCaHHBIA TPOIECC



HEMHOT'O IIPUOCTAaHABIMBATH, TO OY/IET MPOUCXOUTH CIEAYIOIIEE.

Tak Ha3piBaeMblii KHCIOPOJ B BO3JAyXE pacUICIUIIETCs IpU IOMOILIM JIBYX IEpUOAMYECKU
IyJbCUPYIOLIUX IEKTPUUYECKUX (MOTOMY pasjlaramollivx) IUIaMEeHHbIX AYr. B pesynbTare cospaercs
pa3pexeHHbIH ra3, KOTOPBIH MOXKHO JTOOBITH TOJIBKO MPU IOMOIIHN CUJIBHOTO JaBJICHUS B LIEHTpUQYTE.

YroObl MOBECTH STOT MPOLECC N0 KOHIA, TpeOyeTcst ammapaT SUIEeBUAHON (POPMBI, KOTOPBIHA
BpAIlAeTCs C BBICOKON CKOPOCTHIO.

Tonbpko Takoe yCTpOWCTBO M3 ONPEACICHHBIX CIUIAaBOB B (hopMme siila (TOCKOJBKY TOJIBKO 3Ta
dbopmMa COCTOMT M3 COOTBETCTBYIOIIMX HW3THOOB) CIIOCOOHO CHpPOBOLMPOBATH PEAKIHH MEXITY
pa3peXEHHBIMH Ta3aMH, a HEe MEXJy OOHOBJIEHHBIMH NOTOKAMH KHCJIOPOAA WM HEOOJBIINMU
KOJIMYECTBAMHU TOPIOYMX I'a30B WM KUAKOCTEH.

Takum criocoOoM mosydaeTcsi yAajieHue (BhITAJKUBAHUE) Pa3peKEHHOTO Ta3a, MpUYeM CKOPOCTh
3TOTO TIporecca MokeT ObITh moBbimieHa g0 10 000 m/c (32 800 dyt/cex)- CxopocTh BHITTyCKa Tasza
3aTOPMA)KUBAETCSI CKOPOCTBIO JPOCCEIMPOBAHMS, KOTOPYIO MOKHO YBEIMYUTh Ha KBaJApaT CKOPOCTH
BBIXOJIa ra3a-

BHenpeHHbIT B YCTpONCTBO TOPMO3ALIMI TMponeiiep TpaHCHOPMHUPYET MOIIHBIE CKOPOCTH
BCAChIBaHUS B MOJIE3HYIO CHILY, KOTOPYIO MOKHO M3MEHATh, YBEJIMUUBATh 10 *KejlaHuto. B coBpemeHHOM
TEXHHUKE >Ke> HaoOOpOT, MCIOJIb3YIOTCA MpONENUIephl, JABUraTeid HE Ui TOPMOXKEHHUS, a s
JaJIbHENIIero JBM)KEHUS, HECMOTPSl HAa TO YTO Takas KOHCTPYKLHUS YCHIIMBAET JIaBJICHHE M MOBBIIIAET
TeMIepaTypy, TO eCTh IPOBOLMPYET 0OpaTHIE PEaKIMH, caMa TOPMO3HT cBoe jeiicTaue’,

L «Kaxk HaIIsIAHO ITOKa3bIBA€T HaM NpUpOAa, HAIpUMEP, B Cliydac C KpbUIaTbIMU CEMEHAMU KJICHA, COBpCMeHHbIﬁ

JIBUTaTellb TPOBOIMPYET BCTPEUHOE [aBJICHHWE, a CJeJOBaTelIbHO, TOPMOXKEHHE, B mpuponme uenb Takod ¢GopMbl —
MO3BOJINTH KJIEHOBOMY CEMEHH MEICHHO YIAcTh Ha 3eMJII0 MOJOOHO MapallioTy, HIpH 3TOM OE3BOJBHO IOAIABAasCh
BO3/ieiicTBUIO BeTpa. Hu y OHOIT caMOCTOSITENbHO JIeTaloeld NTUIBI HET BepPTALIErocs Mporeiiepa Takoi GpopmMbl HH Ha
ofHOH yacty Tena. Ha ppidax Toxe, Kak HU CTPaHHO, TAKOIO HET. 3aTO YeJIOBEK CKOHCTPYHUPOBAI A ce0st TAKOH JBHUIaTeNnb
U, Kaxxercs, foBosieH. [lo mepe BpameHus Otoro ¢axra yxe IOCTaTOYHO, YTOOBI MOJIOKHUTH KOHELl CETOAHSIIHEH Hayke
(TexHuKe, THUIpaBIIUKe, IWHAMHUKE), BCE €€ OTpacid Oe3 MHCKIIOYEHHS HCIONb3YIOT CHJIBL, KOTOpBIE IPOBOLMPYIOT
TOPMO3SIILUE PEAKIHH.

Bbonbiie HeT HEOOXOAUMOCTH UCTOIL30BaTh BCEYHUUTOKA-IOIIUN OTOHB U pa3pyliatorire GopMbl
TEeMIIepaTyp, BO3HUKAIOIIME M3 JMHIIEHTpa pa3pylIeHHs, KOr/a Ty K€ caMylo pa0dodylo CHIIy MOXHO
MOJIy4UTh Oyiarojapsi yp-T€Hepalul BbICOKOKAYECTBEHHBIX CHJI JIaBJICHUS W BCAChIBaHUS, KOTOpbHIE
CYLIECTBYIOT Ha 3eMJIe U KOTOpbIe, KaK CTPEMIICHHE M HENpeoJ0JMMOE >KeJIaHue, NEHCTBYIOT CO
CKOPOCTBIO MBICIIH.

OTa TEXHOJOTHs OCHOBaHAa HE Ha MCIIOJIb30BAHUU IPOLIECCOB CrOpaHUs, a Ha €CTECTBEHHOM
croco6e yCKopeHus: Macc.

ITaTeHT Ha a3pOTYPOUHY

ABCTpHIiCKOe 0I0PO NATEHTOB

Onucanue narenra Ne 145141

Kanacc 46f. U3nano 10 anpeas 1936 r.

Bukrop Illay6eprep

ABcTpHS

A3poTypOmnHa

Hara npowenus: 7 mapta 1935. [latent aeiictBureneH ¢ 15 HosOps 1935.

W3BecTHO, YTO MMIEUIEPHI MOYKHO 3aCTaBUTh BPAIlaThCA IPHU NOMOIIM BO3IYLIHOTO IOTOKA.
Taxke n3BECTHO, UTO BO3AYIIHBIN IOTOK MOXHO ITPOU3BOJUTE € MIOMOIIBIO0 BaKyyMHpo-BaHus. Ceituac,
OJTHAaKO, JJISl 3TOTO UCHOJIb3YIOTCS MEXaHUYeCKHe U (PU3NUECKUE CHIIBL.

B npunosxenHoii cxeme (cm. puc. 19) o06bexT nuzodpeTeHus nzoopaxaercs B pazpesax A-A u B-B.
A umeromuid GopMy pakOBHHBI YIUTKH KOpIyc (a), B KOTOPOM ycTaHOBJIeHO pabouee koieco (b),
CBsi3aH C JIBOMHOW crompayibHOW TpyOkol (c) mocpenctBoM moJioi Tpyoel d. TpyOa ¢ maBOMHOM
CIHMpAJIbHOW KOH(UTrypanuell NpUCOeAUHSETCS K OBAIBHOMY, IOJOMY Tely e B 0o0nacT/, KoTopas
paszesieHa Ha JiBa y4acTKa C IIOMOLIbIO IIPOBOJIOYHOW ceTKH (. BHyTpu kamepsl € Haxonsarcs
ra30CKHUraTesf, Wik TyrooOpa3Hble 3JIEKTPOreHEPaTOPhl, KOTOPhIE BOCIUIAMEHSIOT BIMBAIOLIUICA Ta3



npu temreparype npubmusurenpHo 20"C (3,632°F), BHyTpeHHssI kamepa CBsi3aHa C IKCraycTepoM
(BcachbIBaIOIIMM BEHTUJISITOPOM) IOCPEJCTBOM HArpeBaoIlelcs IBOMHON cnupaibHOil TpyObl A. K
JKCTayCTepy NPUKPEIUICHBI SIMIEBUIHBIC HACAJKUA I, ¥ B IIEJIOM BCS KOHCTPYKLHUS IMPHUBOJIUTCS B
JNIEUCTBUE BO3ACUCTBUEM BHEIIHUX CHIIL.

[Ipomesnepa cuna CONpOTHBICHUS BO3pAcTaeT HA KBaApaT BpAIATEIbHOM CKOPOCTH. DTO JOCTATOYHBIA MPH3HAK,
9YTOOBI CKa3aTh, YTO TIPHHIIUII JSUCTBHUsI YCTPOWCTBA HeecTecTBeHeH». — Bukrop [laybeprep, sxypuan «Implosiony, Nel12,
c. 52

Wmnenniep, BCTPOEHHBIN B PaKOBMHONOJIOOHYIO KaMepy, CKOHCTPYMPOBAH TaK: CBEXHUH BO3IyX
MOYET BXOJUTh B MOJYIO TPpyOy d TOJIBKO TOT/Ia, KOT/Ia JIONACTh UMITEIJIepa K MPOXOJAUT MUMO IIEeNH,/ B
nosioil Tpyoe. MaxoBUK /, NONEpEYHOE CEUYEHUE KOTOPOTro HMMEET SHIEBUAHYI0 (OpMY U KOTOPBIH
YCTaHOBJIGH Ha moJioll TpyOe d, pacrmosaraercs B TepMETHYHOW HAapyKHOW Kamepe m. Bo3zmyx,
MPUCYTCTBYIOIUKA B IOJIOM Y4YacTKE, BBICACBIBAETCS 4€pe3 COEAMHSIOMIMN IMPOXOJ o0 TakK, 4ToO B
BBICOKOPA3pPEKEHHOM TPOCTPAHCTBE J1 BO3HHUKAJIO HE3HAUYUTEIbHOE COINPOTUBIICHHE BpAIICHUIO
MaxoBHka. Yepe3 TpyOKy/» MOABOJIUTCS BOCIUIAMEHSIOIIMKCA Ta3, 4TOOBI MOJJIEPKUBATh IPOLECC
CTOpaHus.

TpyOa ¢ aBoliHO# cnupanbHOW KOH(UTrypamuei ¢, 0 KOTOpol YIOMHMHAJIOCh B Hayalle, OMHCaHa
eme B aBcTpuiickoM mareHTe Ne 138296. DOrta Tpyba cnemaHa u3 BHEIIHEW TpyObl W3 JEpEBSIHHBIX
JOLeYeK W IjaHra u3 acbecra. BHyTpu mociegHero ecTh M METAJUIMYECKUd pykaB, B KOTOPOM
METaJNINYECKHE DJIEMEHTBI, «IUTH(YIOUINEe APEBECUHY», HAlpaBICHHbI OT Nepudepun, ocb KOTOPOTO
HaKJIOHEHa K ocu TpyObl moa yrioM oT 30 1o 45°. DTH MeTaluTMYeCKUe SJIEMEHTHI PacIoJIOKEHBI 10
HECKOJIBKUM CHUPAIbHBIM MyTsAM. TakuMm oOpa3oM, BO3AYyLIHbIE NMEepU(EepUUECKre MACChl BBIHYXIEHBI
IIPOXOJUTH 10 IIyTH, COOTBETCTBYIOUIEMY CIIUPAJIN BHYTPHU CIIMPAIIH.

Uepes BHYTPEHHHMI METAJUIMYECKUM pPyKaB MPOBOJUTCS 3jeKkTpuuecTtBO. [loMumo Toro, Temso,
BO3HUKAIOIIIEE M3-3a TPEHHs Ha BHEIIHUX CTEHKaX, 000rpeBaeT BCe BHELIHHUE CIOM BO31yXa, Onaronaps
YeMy BEeChb KUCJIOPOJI, COJAEpXalluiics B BO3JyXe, PacIIUpPSETCs U KOHLEHTPUPYETCS y CTE€H TpPYOBI,
TaK)K€ OH HAarpeBaeTcss BO BPEMs MPOXOKIEHUS IO MHOIOMEPHOMY CIIMPAJbHOMY ITYTH BIOJIb CTEH
TpyObl. OcTajibHble Tra3bl, M3 KOTOPHIX COCTOUT BO3JyX, CKaIUIMBAIOTCA B LEHTpE TPYObl U
YBEJIMYHUBAIOTCS B 00bEME IIPU COAEHCTBUM a3a, MOJIA0IIErocs 4epes p.

IToToMy Kak KHCIOpPOJ CTaHOBUTCS TEIUIEE U, CIENOBATEIbHO, AKTUBHEE, OH PACIPEIEIIAETCS 10
BHEIIHUM CTE€HKaM TpyObl, B TO BpeMs Kak 0oJiee XOJIOJHbIE OCTATOYHbIE KOMIIOHEHTHI BO3yXa TEKYT
o ee BHyTpeHHeH oOsactu. HapacraeT BHyTpeHHee HampspKeHHE MEXAy MaTepuanamu Osarojaps
MIOJIy4EHHOH pa3HULle TeMIepaTyp, KOTopas CTaHeT elle 06oJiee CyLECTBEHHOM, €CIM YBEIUYUTh AJIUHY
TpyObl, a Clel0BaTeIbHO, YCUJIUTh B3aMMOJICHUCTBUS. OTH B3aUMOJICUCTBUS IMPOSBISIOTCS B (dopme
MHUKPOB3PBIBOB U CIIOCOOCTBYIOT pEakIMH, KOTOpasi MPOUCXOAUT Oyarofapsi CXKUraHMIO HACBIIEHHBIX
SHepruey ra3zoB BHYTpHU 0e3011acHOM AHIEBUAHON CeTKH (.

B diiueBunHy0 Kamepy e BCTpO€HA METAJUIMYECKas pelIeTKa §, Ha IOBEPXHOCTU KOTOPOM
AKKyMYJIUPYETCS BBILIECYIIOMSHYTBII KACIOPOJ, MPOXOASIINN CKBO3b PEIIETKY B LIEHTP KaMepsl, TAE C
IIOMOIIBIO JIEKTPUUECKUX WIIM I'a30BBIX JYI' OH COAEUCTBYET MOYTH MOJHOMY CrOPAaHUIO IOJBEICHHBIX
B LIEHTP BOCIUIAMEHSIOINXCS ra30B.

B pesynbrare oOpasyercss BakyyM, KOTOPOTO HEJb3sl IOCTUYb JJOCEIE U3BECTHBIMU METOJIaMH. A
KpOMe€ TOro, 00beM OTpabOTaHHBIX I'a30B CBEJECH /10 MUHUMYMa, OHM BBIBOAATCS MEXaHUYECKUM ITyTEeM
yepe3 JIu/. bnarogapst Tomy 4To B Kamepe e oOpa3yeTcsl BakyyM, BO3AyX HAUMHAET 3acachlBaThCs C €llle
OoJbIIeH CUIIOH, TeM caMbIM CHOBA 3aCTaBIIsAsl UMITEIIEp paboTaTh.

[Ipomrenue Ha maTeHT

1. AspoTypOHHA OTJIMYAaeTCs TeM, YTO BO3JAYyLIHbIE MAacchl B TpyOe C JBOMHON CHUpaIbHOM
KOH(Urypanuei MoryT nepeaBUraThCsi ¢ Takoi OONBLION CKOPOCTBIO, YTO Ojarojiaps TEIuly, KOTOpoe
IIPOU3BOJIUTCS TPEHHUEM, U JOINOJHUTEIBHOMY TEIIy, KOTOPOE BO3HUKAET M3-3a B3aUMOJEHUCTBUS
BO3/YIIHBIX NEepUPEPUUYECKUX MacC € LEHTPAIbHBIM BO3IYIIHBIM IOTOKOM» IOBBIIIAETCS pa3HHUIA
TeMreparyp. JTO HPUBOJUT K XOJOTHBIM B3aHMMOJEHUCTBHSM B BO3AyXe, NMPOXOJIAIIEeM MO Tpybe ¢
JIBOMHOMN criMpasibHOM KOH(pUrypanueil. KoHeuHbIi MpoayKT mpoiiecca — aOCOMIOTHBINA BakyyM,
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2. B cootBerctBHM C M. 1 a’poTypOMHaA XapaKTepu3yeTcs TeM, YTO B HEW MPOMCXOIMT IOJIHOE
CropaHue B KaMepe, pa3fejeHHON MeTalIn4ecKoil CeTKoM, MMeromel yyinHeHne B GopMe TpyObl co
CTOPOHBI OCHOBAHUS KaMepsl (Y ydacTka,/).

3. Kpome TOro, ocobeHHOCTh TYpOMHBI B TOM, 4YTO BCTPOEHHBIH MaXOBHK JBHMIaeTcs B
pa3pexeHHOM MPOCTPAHCTBE.

4. Typbuna o6yagaeT TeM CBOMCTBOM, UYTO BO3/YX MOAAETCS JA0-3UPOBAHHO, Yepe3 IIeb B MOJON
Kamepe.

5. B cooTBetrcTBUM ¢ myHKTaMu |—4 TypOuHa 06s1aiaeT TeéM CBOMCTBOM, YTO BBIOPOC BBIXJIOMHBIX
ra3oB IIPOU3BOJIUTCS Yepe3 HarpeTyro Tpyoy, TeMnepaTypa B KOTOPOH BBIIIE, 4YeM TeMIlepaTypa ra3os

Hauvano co3nanus MamiuH, AEMCTBYIONINX 10 MPUHIIUITY UMILIO3UH
«HMmnnosus (mo ecmv mexHono2us 6€363pbI6HO20 pPA3PYUIEHUs) — dMO He uzobpemeHue, 2mo



803podicOeHUe 3HAHUL, OOCMYNHBIX OPEeSHUM YUBUTUZAYUAM, KOMOpbvle Obliu NOMepsHbl 8 NOMmoKe
8pEeMEHUY.

Buxkrop Illay6eprep, xypran «lmplosiony», Ne 83, c. 16

«[enatime 6ce max, Kax éenum co8pemMenHas MexHoN02Us, MOIbKo ¢ moyHocmyvio 00 naobopom.
Tonvko maxk 6vl 6yoeme HA ePHOM NYMUN.

Buxkrop Illay6eprep, sxypuan «Implosiony, JIU 36, c. 3

«Bul 0onorcubl nayuumosca movlcaums Ha cmyneHs evlute. TonbKO Mak vl noimeme, Kak pabomaem
SHep2Us UMRIOZUUY.

Buxkrop Illay6eprep, xypran «lmplosion», Ne 83, c. 27

W3 cnenmanpHOTo BhINycKa sxypHaia «Mensch und Techniky, 4. 2, 1993, maparpad 7.4

B nuceme Buktopa [llayGeprepa, anpecoBannom Bepnepy Llummepmany ot 21 mas 1936 rona,
Bukrop numer:

«Jta mammHa (30 cm [12 mroiimoB] mupuna, 50 cm [20 mroiiMOB]| BeIcOTa) MpeBpalaeT B map,
OUMIIAeT U JAUCTWUIMPYET BOAY IOCPEICTBOM IMPOIECCOB OXJaxJeHus. B To ke camoe Bpemsi oHa
MOJKET TIOJJHIMaTh BOJY Ha JIFOOYIO JKETaeMyr0 BBICOTY MOYTH 0e3 0COObIX ycuimid. Mos MamimHa —
3TO OpPraHW3M, KOTOPBIH COCTOMT M3 BHYTPEHHUX W TNepH(EpPHIHBIX (OPCYHOK, KOTOpHIE 3aMEHSIOT
KJIaITaHbl COBPEMEHHBIX MAllliH WJIHM JOTOJHSIOT WX. Mos MamuHa TpeOyeT TOJIbKO MMITYJIbca, U €e
peakmys Ha HEero MpPOSBISETCS B BBITAIKHBAHWH, KOTOPOE HE IMPOCTO CXKUMAET, HO OJHOBPEMEHHO
pou3BOAUT dPPeKT BcackiBaHUs. [lomydaeTcs, 9To ABIKEHHUIO OKa3bIBAETCS MEHBIIEE COTMPOTUBIICHHUE
6narojaps Takoro poja B3aMMOJEHCTBHIO. B COBpPEMEHHON TEXHOJOTHH CONpPOTHBIEHHE! CIysKuT
«repeaaBaeMoil IBUKUTEIIO CUIION».

OcHOoBa MexaHW3Ma — TIPOCTO aHTEHHA, TOT/Aa KaK MEepeAaTYMK OTBETCTBEHEH 3a (EHOMEH,
KOTOPBIA MBI Ha3bIBaeM «IBMKEHHEM». J[BKeHne — (DYHKIHS B3aUMOJICHCTBUN, KOTOPBIC BHYTPH H
BOKpYT ce0s1 00/1aJat0T MOJI0KUTEJIBHBIM UIIM OTPULATEIbHBIM XapakTepoM. OTcroza MyTeM U3MEHEHUs
aTOMHOM CTPYKTYpPbl Mbl MO’KEM CMECTUTH LIEHTP IPaBUTALIMU U TAKUM 00pa3oM JAOCTUTHYTh TOTO, YEro
AKeJlaeM, a MMEHHO — YUCTOTO JABMKEHHs 0€3 CONMPOTUBIICHMS; Mbl, OJHAKO, TaK JOJIr0 HE MOHUMAIH,
YTO TAKOE €CTh JBM)KEHHME, YTO CaMHU CTaJld CBOETO POJA COIPOTHBIEHHEM, HO Kak Obl HE ObLIO 3TO
TPYAHO, MbI JIOJDKHBI IBUTAThCSl, YTOOBI pa3BUBATHCS».

Mammna, TpaicGopMHUpPYOIIAS ATOM

W3 cnenmanpHOro BhIMycKa sxypHana «Mensch und Techniky, 4. 2, 1993, maparpad 7.7.1-7.7.10

7.7.1. 3anucu ot 15 uroast 1936 r.

CerofHs MbI TPHCTYNIWIA K COOpPKE MAalIMHbI, TpaHCHOPMUpYIOIIEH aToM. 3aBTpa WM
nocie3aBrpa OyzeT ee mepBbIi 3amyck. I[IpocTo W OYEBMAHO — BOT BIIEYaTeHHE JHO0Oro YesoBeKa,
OCMOTpEBIIEr0 €€ CTPYyKTypy. K HecwacTbio, ceiyac MBI IOKa HE MOYEM IOJHOCTBIO NPHUBECTH B
JIeCTBHE BEPXHIOK YacTh MaIluHbl. OTACHOCTH CIIMIIIKOM BeJHKA. 51 HE MOT'Y pUCKOBATh KH3HBIO MOUX
kouter. Eciu mpuBecTH B JIEHCTBHE TIOJHOCTBIO BCE 4YaCTH MAaIllMHBI, OHAa MOXET CTaTh
HEKOHTPOJIMPYEMOM HIJIM CIPOBOIMPOBATH MKW INTOPM WJIM IUKJIOH. ECIM IOTOK OpraHHdYecKkoro
BOJIOPOJIa YCTPEMIIIETCS BHH3, MPOMCXOJUT KOPOTKOE 3aMBIKAaHWE — IOJ00HO KaK IpPH TIPo3e, B TO
BpeMsi KaK BOCXOJIEe TEYEHHE BOJOPOJA TMPOU3BOJUT HEOECHBIC 3JIEKTPOMArHUThI, KOTOPBIE
B030yKmaroTcs npu Bo3zzaeiicTBuu 40 000 Muirammep u Ojarogapsi STOMY CO3JAlOT IMKIOH. DU3MK
PeHO BEHI3BIBAT KOPOTKOE 3aMBIKAHHE, KOTOPOE 3a CUMTAHBIE CEKYHJbI COXKIJIO €ro M ero Kojjery..
[Toru6yi0 MpearnoNoKeHne O TOM, YTO TUIaMsi JOJDKHO CHadajda 3aKeubCsl Ha TomepedHoi ocu! DTo
MOJIHOCTBIO 3aBUCHT OT TOTO, TJI€ MPOMCXOAUT BBIMYCK H — Ha momepevyHo# Wi BepTUKATBLHON OCH —
U OTIpeJIeNISIeT CUITY TIOJISI, CHITY OUITOJISIPHOCTH.

! BHGCB HCIOJIb30BAHUC CJI0OBA «COMPOTHUBJIICHUC) MOKET (i)aKTI/I‘{eCKI/I HUMCETHb 06IlIerI/IH$[T0€ 3HA4YCHUC

7.7J1. 3anmucu ot 24 nroas 1936 r.

Ceifyac s He MOTY TIOJTHOCTBIO 3aKOHUUTH PabOTY, MOCKOJBKY JeTall MalluHBI TIOKA HE CACTaHBbI
Tak, KaKk TOro TpeOyeT MOJUIMHHAs TexHoJorus. [lepBoe HCHbITaHHE MPOJAEMOHCTPUPOBATIO BAXKHBIN
3aKOH O TOM, YTO 3JICKTPUUYECKAsi EMKOCTh COJIHEYHBIX JTy4eil YMEHBIIAETCS C BO3pAacTaHUEM TeIia. ITO
ITIOBBIIIACT BO3MOXKHOCTH I/ICKYCCTBGHHOI‘O HpOILYI_[I/IpOBaHI/DI X0J04-



[IpuBenemM HECKOJILKO OTPBHIBKOB, OTHOCSIIUXCS K 3aTPOHYTOH Teme. BoT nHTepecHslit pparmeHT
u3 3anuceil Bukropa Illaybeprepa o moiaydeHun 3HEpruu U3 Bojbl: « MBI HE TOJBKO TOOMIIUCH ycriexa B
MIPOU3BO/ICTBE KCIIO3MOH-HOM BOJHOW CYOCTaHIIMH, KOTOPAasi MOXKET CIIY)XUTh B KadeCTBE TOIUIMBA, U
CMOTJIM pa3paboTarh crocod o0JaropakxuBaHUsl M OYMIIEHUS 3arps3HEHHOHN BOBI, HO U BOCCO3AAIH U
nopabortanu u3o0pereHne n3BecTHoro (usnka Xepapa Pero, Dt1oT anmapaTt oH ckoHCTpyHpoBai ¢ 1926
roJy, M TOCJE MPHUBEICHHS €ro B JCHCTBHE YUEHBIH M €ro KOJUIeTH Tparudecku morubmu. OHuM He
MPEJCTaBIISUIN, KaKHE CHUJIbl, KaKHe SHEPTHH CKPBHITHI B BOJE M BO3AyXe». B ciemyromeM OTpbhIBKE U3
crathu B mepuoauueckoM m3ganuu «DerWegy (7.1.1946, Ned8 c. 12) Gonee moapoOHO OMUCHIBACTCS
mo, HaJ 4YeM, COOCTBeHHO, paboran PeHo: «M3BecTHblii (panmy3ckuii ¢usuk JXepap Peno Obur
3aMHTEPECOBAH MPOOJIEMON MOTyYEHUs AEKTPUUECTBa U3 Bo3ayxa. B cBoeit maboparopun B ['penolie
OH TPYIWJICS JICHb W HOYB HaJl CBOMM M300peTeHHeM, U TaKe CKyIHas HHPOpMAaIHH, KOTOpas AOILIa JI0
0O0IIeCTBEHHOCTH, MTPOM3BEJa CEHCAIMIO B HAYYHBIX Kpyrax. OQHaX/Ibl MallliHa, CTOSIIAs BMECTE C €r0
OCTaJIbHBIMU IIpHOOpaMu, cTaja IEMOHCTPUPOBATh HEOOBSICHUMBIE, Uy/IeCHbIe Bell. /IeHb 3a 1HeM ee
KoJieca BpalaJiich, ¥ HUKTO W3 HAONIOIATeNeil He MOT ONpeNeNuTh, TIe KPOeTCs IBIIKYIIas CHJa.
MamuHa cTOsjla Ha CBOEM OCHOBAaHWH, ObUIa HM30JMPOBaHA OT 3€MJIM W JIBUTAJIach HE3aBHCHUMO,
kakperpelllur mobile. Hexotopoe Bpemsi PeHo 3aBopokeHHO HaOMIOAAN 3a 3THM YyJOM, a MOTOM
crenan cieayromee 3asBieHne: «PakTHIecKr MalIuHa JBUTaeTcs Oraroiapst mpoCcToMy dJIEKTPUIECTBY,
HO 3TO DIIEKTpUYECTBO W3 Boamyxa! Eciu Mbl OyeM MpUMEHSTh TaKue TEXHOJOTHH Ha MPAaKTHKE, TO 33
HECKOJIBKO JIET JOCTUTHEM pasi Ha 3emiie

*,  Opaniy3ckas akagemMuss Hayk norpeboBama, uToObl Peno mpuexan B Ilapmwx u
MIPOJIEMOHCTPUPOBaA cBoe u300pereHune. OH coryacuics, NpUOBLI B CTOJHUIy BMECTE€ CO CBOUM
MOMOITHUKOM M YCTaHOBWJI MallMHy B 3KCIEpUMEHTalIbHOM TeaTpe. Hesamonro no camoit
JIEMOHCTpAIlMM OH 3aX0Tel OOBACHUTH, Kak oHa padboraeT. Ero accucTeHT MpUCYTCTBOBAJI MPHU ATOM.
BueszanHo mpowusomien B3pbIB, MIaMsl ObIJIO HACTOJIBKO CHIIBHBIM, YTO BBIPBIBAJIOCH U3 ABEpEN U OKOH
MOMEILIEHHUs, MallliHa MTHOBEHHO MPEBpaTHIIach B Ipyny 00JIOMKOB, PeHo 1 ero moMoIHuK nNorudau Bo
BpeMsi B3pbiBa. OHU YHECIH CBOIO TallHy B MOTHIIY».— [Ipum. peo

HOTa CBETa, WJM XOJIOJAHOTO OTHS, W B JaJibHEHIIeM aOCOJIIOTHOE H3JI€UEHUE OT PaKOBBIX
3a00JIeBaHUIA.

Uepe3 OpraHMyYecKyr0 OpraHM3alfi0 KaTOAHBIX M AHOJHBIX CHCTEM s BOCIPOU3BEI B MAalIUHE
CHCTEMY IUIAHETAPHOTO ABIKEHHUS, Tae mpu temmeparype +4°C (+39,2 °F) 3aposkmaaercs 1ubo cBeT —
MIEpPBOPOIHAS YP-CTPYKTYpa, JINOO NBMKEHHE — MEePBOPOAHAS yp-AeMaTepuanu3anus. Eciau xonoqHbii
CBET U TEIUIOE JIBM)KEHHE HaXOATCS B FAPMOHUYECKOM PUTME, MOJIY4AETCs pacTyllee ABUKEHUE, WIN
*uBas cwia Becemoryiectsa.

Tak Ha3piBaemMasi KOPOTKOBOJIHOBas paAuvalyss HE YTO MHOE, KaK I[I0YTH HEaKTUBHAas
HEJEeMOyIUPOBaHHAs PaJUAllMOHHAsA DHEPrus, KOTopas MOXKET MHTEHCU(UIIUPOBATHCA MPH MOMOIIU
OpraHMYEeCKOM MAIMHBI. 3aTeéM MPOUCXOAUT MyTalus, MHBEPCHUS Ipoliecca CO3AaHUs JBUKEHUS,
BBICBOOOK 1aeTcsl cBOOOAHAsI Heprud. Tpelyercs mepBoHaYaNbHasl, HAlIPaBJICHHAs BHYTPb CHJIa, YTOOBI
3aCTaBUTh MAlIMHY JUHAMHUYHO JBUrathcs. OQUH pa3 MOJydyuB TpeOyeMoe KOJMYECTBO KPYrOBBIX
BpAIllCHUH B MUHYTY, TEIUIOE ABM)KEHHE HAUNHAET Pa3BUBATHCS JAJbIIE CaMo.

Bo Bpems 3TOro IBMXKEHHS Macchl 1Mo TpyOe ¢ JBOMHOM chupanbHOM KOHQHrypanueil macca
MEIJICHHO OXJIAXJAeTCs, C IMOMOIIBI0O Yero JOCTUraercs abCoNIOTHas JeMaTepuann3anus, TO ecTb
oOpazyercs Terulas WIM XOJOJHAas SHEprus W BMeCTe C HeH pasjeneHue yp-marepuu. H —
OpraHuyeckasi MOJIAPHOCTb M 3€MHOM JBIKYLIUI HMIIYJIbC, KOTOPBIH, Kak pe3yabTaT OcCiIalJIeHUs
BHYTPEHHUX HaIpsDKEHUH, CMeNlaeTcss W ycTpemisercss BHM3. Ha cBoeM myrw K OO 3TOT
OTPHULIATENIbHBIA UMITYJIBC 3aTSATMBaeT 3a co0oil ra3ooOpas3Hble CyOCTaHLIMH, TakuUM 0Opa3oM
IIPOIyLIUPYsl BEPTUKAIbHOE IOHWKEHUE TaBICHUS, UM LIUKJIOH, B BO3/1yLIHOM Macce,

7.7.3* 3anucu ot 25 nroas 1936 r.
Ha stoif Henene s mposepsl oauH MexaHu3M. Okas3alloch, MHOTHE JETald HAMEPEHHO WIIH MO
XaJaTHOCTU TPUBEACHBI B HETOAHOCTH. 51 Oosblie He Oyny paboTaTh ¢ 3TUMH WHXKeHepamu. JInbo oHu



CKYZOYMHBI, JIN0OO OECUECTHHI,

7.7.4* 3anucu ot 27 nrous 1936 r.

Bce rotoBo! Hakonen st noctur mianerapHoro asuxkeHus! Ilopoii xoTenoch pa3HeCTH MalIMHy Ha
OCKOJIKU- BHYTpU Hee Bce MpoMCX0uiI0 COBCEM HE Tak, Kak g xoTesl. Ho ropsiiue cBeuu ykasaau MHe
IyTh, paccka3zajid O TOM, KaK MPOMUCXOJIUT JAeMaTepuanusanus BeuecTB. [IoMOKOHHMK — riajakas
MMOBEPXHOCTh — JIBIKeHHE JIyHbI. 3a1aua pemieHal

[To3zagu ouens Tsxkenas Henens. Kazanoch, npupoaa KaTeropuuecky OTKa3blBajlach MOBEAATh MHE
CBOM CeKpeT OMOABIDKEHHs. Bce mpoMCXOauiio COBCEM HE Tak, Kak s 3TO cede mpeacTaBisil. YTo-To
OCTaBaJIOCh YIYILEHHbIM, U sl Hadaja ObLIO COMHEBAaThCA B CBOEH IMpaBoTe. A yHylleHbl ObUIM JIBE
¢byHKIMKM — XosoHoro cBeTa u JIyHbl. baectsmas nnes! HaBepHoe, 00xuii mpoMbICel WM ClTydaiiHOe
COBIIQ/ICHHE TIOMOTJIM MHE pa3pelliuTh TOJIOBOJIOMKY. YOWTh JIByMsl BBICTpeNamMu OJHOTO 3aiima: |)
XOJIOJIHBIN CBET; 2) oceBoe ABMKeHUE JIyHBI.

C nomo1pi0 cO3JaHHONW MAaIMHBI, KOTOpas MOKET JeNaTh MPAKTHUUECKU Bce, OBIJIO Obl HEMJIOXO
CO37aTh CBOIO COOCTBEHHYIO MOHOIOJMIO M TOProBaTh Bpa3HOC Kak XoOJojA-, Tak M Tel-
JIOTPOU3BOASIIMMHU MalllUHAaMU, JJI TOrO YTOOBI Ha BBIPYYEHHBIE JACHBIU MPOJOJIKHUTH JalbHEUIINE
UCCIeIOBaHUs B 3TOU U Apyrux obnactsx. CekpeT 3TOi MallHbI B TOM, YTO OHA IIEPEBOPAYUBAET C HOT
Ha TOJIOBY, a TOYHee, Ha00OPOT, BCE COBPEMEHHbIE MPEJICTaBICHUs O TeXHUKe. M3-3a cyliecTByrommx
3a01yX/IeHUH MBI HUKOTJIa HE JOCTUTHEM ycrexa. BeuHble cuibl 3eMiIM U BO3JlyXa CKPBITHI B CBSTOM

Boje. OnHO mpouspacTaeT M3 JAPYroro, M pe3ynbTaT B3aUMOJCHCTBHS 3TOM «TPOMLBD)» — 3TO
MPEO0JI0JICHUE TPAaBUTAIMU U CTYIICHHWE >KU3HM B MAaTEPUI0 — JIBIDKCHHE HBOJIFOIMH U DBOJIFOIIHS
JIBUKCHHUS.

7.7.5. 3anucu ot 1 aBrycra 1936 r.

Ceifuac s MOTY CO3/1aTh OPTaHM3M CBOEH MAIlIMHBI TaKMM 00pa3oM, 4TO OHa OyJeT MpeKpariaTh
paboTy B TOT MOMEHT, KOTJa KTO-TO HIPHOTKPOET €€ KpbIIIKYy. TOYHO Tak e MpeKpalaroTcs
YKU3HEHHBIE TIPOIIECCHl B T€JI€ MPH BCKPBITUU cepAua. Tak u Mosl MalllHa nepecTtaHeT paboTaTh, KOTaa
KaKOM-HUOY/b JIFOOOTBITHBIN 3aX0UeT U3yYUTh €€ aHATOMUIO.

7.7.6. 3anucu ot 11 aBrycra 1936 r.

MamuHa — 3TO CpeACTBO, MPHU OMOIIH KOTOPOTO MOXHO OYMIIATh U 00JIarOpakKUBaTh TBEPAbIE
BEIIECTBA, HAIpUMEp, IMOYBY, a TAKXKE ra3bl M >KMJIKOCTH JO TAKOI'O COCTOSHUS, YTO KO- HEYHbIE
HOPOAYKTHl OyAyT HE B IpUMeEp JIydllero kKadyecTBa M OyayT 00iaaaTh BBICOKOM CIIOCOOHOCTBIO K
nuHamuke. [IpuHIuD ee JelcTBUS CKOMMPOBAH C MPUPOJABI, B KOTOPOH pAa3lloKEHUE M CHHTE3
IIPOUCXOJAT € MOMOIIBIO OMOJMHAMMUYECKOrO JBMKeHUs. Eciu, Hampumep, pasiaraercs BO31yX, TO
00pa3yloTCsl U3BEUYHbIE BBICOKOKAYECTBEHHBIE NMPOIYKThlI, KOTOpPblE HE MOTYT JOJIbII€ HAaXOAUTHCS B
TAKOM COCTOSTHMM B aTMOcC(epe U YyCTPEMIISIIOTCS Ha BBICOKOM ckopocTu BBepX. [loaHuMmaromuiics BBepx
ra3 abcopOupyeT OKpyXarollue €ero Ta3oBble CYOCTaHLIMH, CO37aBas BEPTUKAJIbHYIO 00JacTh
MIOHMKEHHOTO JIaBJICHHUS, TO €CTh LIMKIOHMYECKOE TeueHue-Pa3oxxenue cBexel NpecHO! MM MOPCKOit
BOJBI JIaeT TOT k€ APPEKT, U yCTpeMIISIOMIMNCA BBEPX BOJOPOJ MOXKHO 3aCTaBUTh MPOTEKaTh JIUOO
4yepe3 COOTBETCTBYIOLIME YIJIEBOJOPOJBI, MO0 uepe3 JparoleHHble MeTalbl U MUHEpabl,
MIOCPE/ICTBOM YEro B MEPBOM Cllydae CO3/aeTcs IMoj00Has ra3ojiiHy CyOCTaHIMs, a BO BTOPOM, B
3aBHCHUMOCTH OT HOIVIOLIAIOIIEN CIIOCOOHOCTH MAaccChl, co37aeTcsl OoJiee WM MEHee KauyeCTBEHHas BOJa
— tomuBo. [Tono6Has ra3oauHy cyocTaHIIMS MOXKET ObITh TOproYel UM Heroproyei. 31ech Mbl UMEEM
Je7I0 ¢ cyOCTaHIMel Bpojie HUTPOITHUIIEpHUHA, KOTOPYIO MO JKEJAaHUI MOXHO J03upoBaTh. [Ipupona
9TON CyOCTAHIIMM TPEINOJIOKUTENBHO Ta XKe, YTO U Y TaK Ha3bIBAEMOTO I'PEYECKOro OTHS' U y OTHEH
CBATOr0 DIIbMa’,—pa3orpeBaHue KUAKOCTH M ee oxnaxaeHue g0 +4 "C (+39,2 "F) mpoucxomut
CIIOHTaHHO OJjarojaps JEKOMIIO3UTHUBHBIM IIpoIieccaM U 0c000i BHYTpEHHEH CTPYKType MpOIyKTa
JEKOMIIO3ULIUH.

7.7.7, 3anucu ot 13 aoycra 1936 1.
3a 20 et paboTHI 51 TOYTH JIOCTUT «HHYETO0», @ UMEHHO HAYYWJICA CO3/1aBaTh MOYTH aOCOTIOTHBIN



BakyyM. Bakyym-TypOMHa — 3TO MalimHa, CO3/[aHHas CIEUUAIBHO IS TOTO, YTOOBI HCIIOJIBb30BATh
ItaHeTapHoe JBmkenue. Eil TpeOyercss TONBKO HMMITyJIbC, 4TOOBI pabOTaTh Tak MOJTO, HACKOJIBKO
OpraHMYECKUE KOMIIOHEHTbl MAIIMHBI HACBHILEHBl >KM3HBIO M JIBW)KEHUEM. JlBurarenb A HEE He
HYXEH, TIOTOMY YTO HaYaJIbHBIA UMITYJIbC MOXHO MOJIAaTh PYYHBIM CIIOCOOOM MIIM C MOMOIIBIO0 HOKHBIX
neganeii. Bech cekper B OpraHM4eCcKOM JBMXKEHUHU, YEPE3 KOTOPOE CIIOHTAHHO Pa3BUBAETCSI OUIOJISIPHAS
CWiIa, JeMaTepualu3alysi MaTepHallbHOr0 U IMPEOJ0JICHHE TIpaBUTAlMM, C OJHOW CTOpPOHBI, U
YIUIOTHEHUE MAaTEePUH U (PU3HUECKUN POCT —C APYTOM.

! T'pevecknii Oromr —opykue BH3AHTHMIEB, HCIOIB3yEMOE B MOPCKHX CpPaXeHHMSX B 672 — 673 IT. H.3.,
TIPE/ICTaBIsieT co0Ol cMeCh, KOTOPOH BBICTPEIHMBAIM TPH MOMOIIM METATENbHBIX MalliH W CHEUUabHBIX MEIHBIX TPYO.
OnmHa M3 HECKOJBKHX JIETKOBOCIUIAMEHSIOIIMXCS JKUIIKOCTEH, HCIONB30BaBIIMXCS B JPEBHUX U CPEIHEBEKOBBIX BOWHAX
(Collins English dictionary).

2 Ornu cBATOro DibMa —sBJIEHHE aTMOC(EPHOrO SIEKTPUUYECTBA, TPOSBIAIONIEECS B CBEYEHMH Ha KOHILAX MauT
kopabneit u mmunax uepkseid. (Oxford English Dictionary). — Ipum. peo

7.7.8. 3anucu ot 14 aBrycra 1936 .

S CTONKHYJCS TUIOM K JIMILY C SIBHOW «ITYCTOTOI», YIUIOTHEHHEM JieMaTepUuain30BaHHOTO MOJI,
KOTOpO€ MBI KaKJIeM Ha3bIBaTh BakyyMoM. Celdac s MOHMMar0, YTO MbI CIOCOOHBI CO3/1aBaTh BCE, UTO
3aXOTUM, W3 HUYEro. A MOMOIIHHKOM B 3TOM OyJeT Boja, KpoBb 3eMild, Hanbosiee yHUBEpCaIbHBIN
OpraHu3M.

7.7.9. Paccka3s oueBnana

I'petns [IHeiaep paccka3biBaeT:

«Mucmep Buxmop I[llaybepeep nokazan mue mawurny. Huueeo ne ocmanoce om npeodicueti
2POMO30KOU KOHCMpyKyuu. Mexanusm yMeHbuuIcs 86080e U 8 Oelticmeuu pazeueaem o2pomMHyo cumy. A
67U 8 Hee yauly 800bl. Mawuna uzoana noumu HeCIblUHbIIL 38VK, NOX0JCUll Ha «nghgh», u 3amem 800a
npoouna omeepcmue uepez 4 cammumemposyio (1,5-0witimosyro) bGemonuyro naumy u uepez 4
mMunumemposyro  (5/32-owiimosyro) 3akanenuyro cmanvhyro niacmutny. Cuna Ovlia makas, umo
yacmuysl 800bl, HesUOUMbIe 21A3Y U3-30 8bICOKOU CKOPOCMU, NPOHU3LIBANU GCe NPENnamcmeus, U Ha
KOJice OHU YYBCMBOBANIUCH, KAK JleeKoe NoKalvleanue. Pacmeopumoe cmekio maxaice 66110 npooasieHo
U KpUCMANIU308ATI0CH CHAPYHCU 0O0JIOUKU 8 80JIOKHA OJIUHOU D CM, NOXOMHCUE HA WEeMUHY».

7 JIJ1O. Buzur ApHoJabaa XoJia, 14—17 asrycra 1936 r.

PacckaszpiBaer ApHouiba XoJu:

«Pazobpannas mawuna; 6 obwem u yenom KoHyenyus sHcymxo unmepecta. Iloxosica na Besysuil
uz 3010ma u cepebpa ¢ HeCKONbKUMU Kpamepamiu, PACHONONCeHHbIMU no Kpyey, okono 20 cm (8
0I0lIM08) 8 Juamempe. 3amemHno msdxcenvie, 6ce COeNanbl U3 Memauid. «A oma nremaem no 6030yxy, —
ckazan B. .9 — spawaemcsi co ckopocmowio 3000 obopomos e munymyy. Eciu 6vl ne eHympennee
BAKYYMHOE YCMPOUCMEO, MAWUHY MONICHO ObLIO Obl NPUHSIMb 30 PUMCKYIO AMPOPY U3 NO30J0YEHHOU U
nocepeOpeHHol 1amynu. «B mawiune Hem HU NPAMbIX TUHUL, HU NPAGUTLHBIX OKPYICHOCHEN), —
nosmopsin Lllaybepeep.

Heticmeue eakyyma u 0aeieHusi HACMONbKO UHMEHCUBHO, YMO KOHEUHbIl BOOSHOU NAp MO2
8bIXO0UMb Uepe3 wenu, pacnonodxicennvie na paccmosuuu I cm (3/80wiima) om yenmpa. Koneunwiii
BOOSIHOU NApP MOJICHO ONPedelumsb MOAbKO npu nomowu 3epkaia. Huxenupoeannas emynka c
OBUINCUMBIMU MEMALIUYECKUMU MpyOamu, 8 KOMOPbIX 2Pynnvl JIonacmell 6 6uoe Kpblibed 6abouek
NPUKPENnIeHbl 8 CRUPATbHOU Konpueypayuu. [Ipunoscus yxo Kk smum mpyoam, MON*CHO ObLIO YCIbIUANMD
wym mops, Kak 6 paxkosune. Huxakozo snexmpuueckozo mMomopa, a monvKo neoaiu uiu paboma pyx-
Heusicywuii umnynsc 00adCceH nosmopamvca nepuoouyecku. Mawuny HyxicHO 6olee MuyamenbHO
NOKPbIMb UZOTUPYIOWUM CTIOEM U NPOEepunb MAMepual Ha npoYHocmy. B npedenax namu mumym
KOBAHbBII Memam NOKPbI8AICS PAHCABUUHOU, KaK 0YOmo OH nporexcanr 8 eode 0se neodenu. llepenad
memnepamypoi: om +4 °C oo +800 °C (+39,2 °F— +1,472 *F): uucno obopomos 6 mumymy
uzmensnocy om 6000 0o 30 000.

O = Kucnopoo = cuna dasieHuss —pazoeeHue 8bl3blédenm YeHmpoCmpemMumenbHas Cuid.



H = 8000po0 = cuna scacvigarnus — coeOuHenue bl3vleaem YeHmpoOejiCHAs Culd,

O = nonepeynwlii NOMEHYUAL — NEeKMPULECME0.

H = npooonvusiii nomenyuan — macHemusm.

Ecnu noo siiyom, xomopoe 0ondicha 6vicudems Kypuyd, pPAcnonodiceHa HeOoavuas mpyoxa,
nooarwas nNomox 8030yYXa Ha AUYo, Mo Kypuya cuoum Ha Hem 6ce2o 3—4 OHs u 3amem OmmaiKueaem.
Ilomom ona bepem Hos0oe u max Oaiee, NOMOMY HMO MAKUM O0OPA30M He MOJCem pPa38Usamvcs
YbINnjaeHokK (n100). Dmo u ecmov cekpem moueuHol Cmpyu.

L Merann He BBIACPIKUBAJI JAKE IIPH -TEXHUKC pTyTHOfI HU30JIAIUN

Kocume mpasy monvko pano ympom, maxk Kax ¢ 3mum Ce3ana 00HA 04elb 8axcHas sewy. Tpasa,
unu, mounee, cmebenv, npeo- \ cmaensiem COOON ManenvbKylo mpyoKy uiu KpoueuHoe omeepcmiue.
Ilockonvky Koca coenama u3 iceneza, OHA NPpUMsAUBAEM KUCIOPOO U 8000pPO0 U3 ammocgepvl 6
npoyecce noKoca.

Oonako 8000p0O0 MSHOBEHHO 3aneyamviéaem 5SMO Omeepcmue, 4mo He oaem COKYy MmMpaevl
8blMeKams Ul UCNAPAMbCL U MaKum o0pazom He auuwiaem Kopuu cunvl. Ho eciu xocumwv npu
CONIHEUHOM C8eme, MO paspyuiaen KOpHU, U NoJie co 8pemenem CMano8umcs OecnioOHbIMY.

MamuHa, aeicTByromas no NPUHIKITY UMILIO3UN

3ametku u3 xypHana «Ilmplosion*, Ne45, 56,57, 58, 60 u 83

Kaxnas 3aButas Tpyba — 3TO TOpHamo, BopoHKa. [Ipoxoasmmii yepe3 HUX MOTOK (GOPMHUPYET
cnupasib. C HavaabHOW TOYKM JIBIKCHHMsSI — KaK BO BHYTPEHHEM, TaK W BO BHEIIHEM HaIPaBJICHUH.
3aBuTas Tpyba 1MOJDKHA OBITh KOHYCOBHIHOW (DOPMBI MO MPOJOJBHOM Ocu. B skcmepumenTax ¢
UWIMHAPUYECKUMH TpyOaMu HAOII0AlOCh HECKOJIBKO HHTEpecHbIX siBNeHUM. CyllecTBYeT TpeThe
HampaBJICHUE ABM)KCHHUSA, KaXKETCS, caMoe BakKHOEe- "TO — BpallleHue BOKPYT COOCTBEHHON OCH.
[IppuMeHHUTENBHO K DJEKTPOHAM B aTOME Mbl HAa3bIBAEM €ro «CnuH»- Tak ke IBUrarTcs maphl,
TaHITYIOIHE BabC,

! Pasmep Basbca Takoii e, Kak y OMeHHs cepiua. JT0 HauOollee eCTECTBEHHBIH, TMHAMUYECKHI TaHell, B KOTOPOM
Iapbl COBEPILAIOT BPALIAOIINECS IBUKEHHUS, TaK )K€, KaK 3TO AeNAl0T MIaHeTsl, (Ilpum. peo.)

Bukrop Hlaybcprep cMor IOCTUTHYTH TAaKOro JABMXKEHMsS B cBoed MammHe. OH HCHOJIb30Ball
BpallleHHUE BOKPYI CBOEH OCH OBAJIBHOIO {ANIEBUIHONW (OPMBI, HE SLIMINTHUECKOI0) IMOIEPEUHOrO
ceueHMsl TpyOKHU ¢ M3BUIIMCTBIMU BbIpE3aMU B BUJE 3yOLIOB Ha MIPOAOJILHOM ocu. DTy hopMy OH onucal
B IIPUJIOKEHUHU K MaTeHTaM (CM. puc. 18), ToJIbKO yacTh UX ObLIa NPUHATA. Y CKOPEHHME 3aKpyYMBAHUS
3aBHCUT OT YeThIpeX (pakToOpoB:

1) anuHbl TPYOBI;

2) pa3mepa MONepPeuHOro CeUeHMs BOJ03a00PHUKA;

3) cKOpOCTH BpalleHus TypOUHBL;

4) nuameTpa KOHUYECKOI'0 pOTOPa, IOTOMY KaK OT 3TOI'0 3aBUCUT LIEHTPOOEKHas cuila

®opma poTopa — KOHMYECKHH KOJIOKOJI. 3aKkpydeHHble TpPYyObl TpHENaHbl H3HYTpU JHOO
CHApYXH K KoJulekTopy. M3-3a 11eHTpoOeKHOro BO3AEHCTBUS JKEIaTelNbHO YCTAHABIMBATh UX BHYTPH.
W3 konnekTopa BcachlBaTeNIbHbIE TPYObl HAYT BEPTHUKAILHO BHU3 B BOJIHBIN pe3epByap MalllUHBL.

Potop nBmxkercs Onaronaps 3JIEKTPHUECKOMY MOTOpY, KOTODBI CBsS3aH C T'€HEpPaTopoM
IepeMeHHOro Toka. CHayajla 3JIEKTPONPUBOJ IOJIUTHIBAECTCS DHEPIHEd W3 JOCTYIHOTO HMCTOYHMKA
TOKa, YTOOBI MPUBECTH POTOp B JBIKeHHE. Korja poTop HayHEeT MpOM3BOAUTH OOJIbIIE SHEPTHH, YeM
TpeOyeT 3MEeKTPOIPHUBO/I, IEKTPUYECTBO MOKHO OTBOJAUTH JUIs MHBIX 1ieneil. [lo onenkam, mponopuus
cocraBisger 1:9, To ects 1/10 sHeprum Tpedyercst i IBMXKEeHUs MoTopa U 9/10 — nomosHUTEIbHAS
cuia. VIMI1031u-0HHAs MallliHa — 3TO HEYTO OOJIbllee, YeM BEUHbIH BUTATEb.

Mo1s MalMHBI — Pe3yNIbTaT YETHIPEX UMITYIIbCOB.

1. Bynyun cBsizaHbl ¢ BcachlBarolled TpyOoOH, Kakaas 3akpyuyeHHas Tpyda — 53T0 cu(oH,
(GYHKIMIO KOTOPOTO 3HAIOT BCE M3 IIKOJIBHOTO Kypca ¢pu3uku. Ero BeIxonHble POPCYHKHM HaXOIATCs Ha
TOM K€ BBICOTE, YTO M HIDKHUN KOHEI] BcachIBaroleil TpyOku. UToObI 3aIyCTUTH TIOTOK BOJBI, TpeOyeTcs



BCETO JIUILb JETKUI UMITYJIbC.

2. Kak ToJIbKO poTOp pa3BUBAET MAKCUMAJIBHYIO CKOPOCTh, BOJIa C OTPOMHOM CHJION AEHCTBYET Ha
BHEIIHIOI CTEHKY, B KOTOpPOM IpojefiaHbl BbIEMKH. BO BpeMsl CTOJIKHOBEHMS IOTOKAa CO CTEHKaMU
pPa3BUBAIOTCS IUIOTHBIE SJIEKTPUYECKUE CHIIOBBIE IOJIS, B KOTOPBIX HEHTpaau3yercs BEC BOJbI. JTOT
ANIEKTPUYECKUM 3aps]] MOXKHO YBEIMUMBATH IIPU NOMOIIM YCKOpPEHHs poTopa. Bosia cama nogHumaercs
BO BCACHIBAIONIYI0 TPyOy M MPOXOAWUT M3 KOJJIEKTOpa B 3aKpyduBarommecs Tpyobl. OTBeneHue
M30BITOYHON CHJIBI OCYHIECTBISIET CHaJ HMITYyJbca. Bpemss OT BpeMeHH BOJYy CIEAYeT MEHSTb.
DOneKTpUyecKuil 3apsa TOXKE HEOOXOJWMO OTBOJWUTH, TaK KaK MHA4€ OH TOPMO3UT IOTOK IEpes
dbopcyHkamu.

3. Cnenyrooumuil BBIMIPHIL B CHJIE MOJy4daeTcsl Osiarojapsi MCUE3HOBEHUIO CHUJI TPEHHUS B
3aKpy4eHHbIX TpyOax. Eciu Boja 3akpyunBaercs B TpyOax co clieluaibHbIM MONEPEUHBIM CEUEHUEM, TO
OHa JBWKETCS, HE KacasCh CTEHOK, U (pOpMHpYyeT CTpyr0, MOXOKYH0 Ha 3aKpyYMBAIOLIUMHCS BHYTpb
BOJIHBIM CTOJIOMK. DKCHEPUMEHTHI OCYIIECTBISUINCH TOJ pykKoBojcTBOM Buktopa IllayGeprepa B
HITyTrapackoM TEXHOJOTHYeCKOM yHUBepcutere'. 4. brarojgaps cTpeMUTENbHOMY BpaILIEHUIO pOTOpa
aKTUBU3UPYIOTCS LIEHTPOOEKHBIE CHJIBI. YCKOpEHHas BOJa B 3aKpyYEHHBIX TpPyOax CTaJIKMBAETCS C
BHEIIHEH CTeHKOM MamuHbl. KoOHIBI 3aKkpydeHHBIX TpyO H30THYTHI B OOpaTHOM HallpaBJi€HUU
Bpamenus. Crnupaib co3/laHa Mo ToMy ke 00pasily, uTo M B MamuHe u300mmus. OHa BOCIPOU3BOAUT
SHEPruio, M0 3HAYECHUIO PaBHYIO SHEPrusiM TopHaao. Cieayer ymoMsHYTb, YTO MPOLECCHl OXJIAXKACHUS
MIPOUCXOJAT Onarojaps npoieccaM yIUIOTHEHHUS B 3aKPYYEHHBIX TPyOaxX M «XOJIOAHBIN TJia3» BOJHOTO
TOPHAJI0 BCACHIBAET BOJY TaK k€, KaK NMPUPOIHBI TOPHAIO BCE HA CBOEM IyTH — JIOMa, MAIWHBI,
KEJIE€3HOJOPOIKHBIE COCTABBI.>

Aot Kokamu, xypuan «Implosion*, Ne 57, ¢. 28—30

[Mocne HeGONBIINX M3MEHEHHH W 0pabOTOK MMILIO3HOHHAs MallhHa (BcackBaromas TyponHa)®
MO>KET UCIOJIB30BaThCS JJIs CIIEIYIOIINX LIeTei:

1) g reHepanuu CBOOOJHOM SHEPruM B KaKUX YrOAHO KOJMYECTBAX, B TO BpeMs Kak
UCIOJIb3yeMasl B IIPOIECCe BOJIa MPEBpaIlaeTcsl B 00JIaropoKeHHYIO BOJLY;

2) Kak TreHepaTrop MAis JOCTHXKEHHS MHOTOOOpPAa3HOTO YBEIWYEHHsS] pPOCTa. DHEPreTU4YECKH
3apshKEHHas BOJa, €CIM UCIOJIb30BaTh €€ /Ui MOJHBa, Oy/lIeT OTJaBaTh CBOKO SHEPTHUIO 3eMile, U3ITydaTh
BBI3BIBAIOLIUE POCT CUJIBL;

3) ans noxydeHus o0JaropoKEHHON BOJIBI ONPENETICHHOIO COCTaBa JJs TOTO, YTOOBI 3apsiKaThb
KJIETKU KPOBH, PACTBOPSATH OTJIOKEHHS ¥ YMEHbIIATh BOCIAJICHUE;

4) myist co3aHus BO3AyXOIUIaBaTeIbHOTO CPEICTBA, B pa00OTE KOTOPOTO HUKOTAA He OyneT cOoeB.

Cwm. noxnag @panna [lonmena.

% B cBoem nuceme Buxrop Illay6eprep nucai, uto j000# TOPHALO MOKHO (haKTHUECKH yOUTD,
HEWTPaAIN30BaTh, €CIM HAYyYUThCA IOJOTPEBATh €r0 «XOJOAHBIA IJ1a3», TO €CTh BEPXHIOK YacTh
topHano (kypHan «Ilmplosiony, Ne 57, ¢. 27).

PenynbcaTop nnm penynbcuH

Tpynnee Bcero ObUIO €O37aTh CaMM 3aKpydyMBaroIuecss TpyObl M cOaJaHCUPOBATH JUHAMHKY
poTOpa 10 Hy’KHOM CKOPOCTHU BpalllCHUS.

MarmHa COCTOUT U3 IUIMHIpUYecKor TpyOku (cM. puc, 20 u 21), yell 1uaMeTp U JJIMHA JTOJKHBI
COOTBETCTBOBAaTh OKHJAaEMOMY Ipoueccy. IlnactuHa-ocHOBaHME, KOTOpas TOXE MMEET YCTOWYHMBYIO
IIPUTHAHHYIO OCHOBY, NpPUBapeHa WM NpUKIENaHa K MWiIMHApY. IlnacthHa, Ha KOTOpOW aepkarcs
MOTOp, AMHAMO U POTOP M3 3aKpyYEHHBIX TPYO, 3aUKCHpOBaHA HAa BEPXHEM KOHLE IMIMHIpA C
MOMOINBIO YIJIOBBIX CKOOOK. Bce Tpu KOMIOHEHTa BpallaloTCsi BOKPYr €IMHOW MpPOCTOM OcH.
[TockonbKy Hecylas MjacTWHa YCTAaHOBJICHA TakK, YTO IMOJBEPraercs CHIIbHOW BHOpaluu, och OepeT Ha
ce0s1 Bce BUOpalLMy, YTO TIO3BOJISIET pa3BUBATHCS BBICOKMM U BBICOUANIIIMM BpAIATEIbHBIM CKOPOCTSM.
CaM poTOp mOJBIH M BMEUIAET MCTUHHOE CEpAlLle MallMHbl. B BepxHEH 4YacTu €ro IoJioro Tena
MPUKpEIUIEHa BTYJIKA, COCIUHSIIOMAs POTOP C 3aKpyuyeHHbIMH TpyOamu. OHa mpeicTaBiisieT coOoi



3aKpBITYIO TOJIYI0 (hopMy, MpPUKpEIUIieTCsl K pOTOpy M Bpamiaercs BMecTe ¢ HUM. Ha HukHel ee
CTOPOHE €CTh OTBEpPCTHE Uil NPUKPEIUICHHWs BcachiBaiomend TpyOsl. OHa BHeapsieTcs TIIyOOKO B
HIDKHIOIO YacTh MaIlluHbI, B KOTOPOH JABHXKETCS BOJA.

3akpydeHHbIE TPYObl KOHMYECKHE, U K MX KOHI[AM MOTYT OBITh NMPHUKPEIUICHBI Pa3IMYHbIC THITBI
dopcyHOK, (cM. puc. 29). Konibl (opcyHOK TOBEpHYTHI B HANIpaBlieHUH BpameHus. K nmepudepndeckoit
CTOpPOHE IWJIMHJApPA NPUKPEIUICH TOXO0XHHA Ha TapMOIIKy OOpyd M3 METAUIMYECKHX I[UIACTHHOK.
Bopomer nmpuBOAMT €To B ABMKEHHE, yaapssi CTPYSIMHU MO HUM.

Kak Tosipko HauMHAIOT paboTaTh TEHEPATOP M POTOP, BO3AYX HIIM BOJIA 3aCACHIBACTCS B POTOPHYIO
BTYJKY, a OTTylIa IOJ BO3JCHCTBHEM IEHTPOOEKHOW CHIIBI MPOXOJUT MO 3aKPYUYEHHBIM TPYyOaM.
BakyyM, KOTOpBIN cO3/1a€TCs B POLIECCE, IIOJHUMAET BOAY, KaK HacocC.

Bopa, nBmkumasi EHTPOOEKHO, TPU CTOJIKHOBEHHHM CO CTEHKaMW HAYWHAET TeYb M0 KPYyry U
TakKUM 00pa3oM MOXKET BCS CKOMUTBCA Yy CTEHOK. UToOBl 3TOro m30ekarb, HY)KHO YCTaHOBHTH
panualbHbIe IEPErOPOAKH, YTOOBI YCIIOKOUTH BOJY M ITPO-BECTH HA3a]] BO BCACHIBAIOIIYIO TPYOY

UYtoObl KOHTPOJMPOBATh KOJIMYECTBO HCIIOJIB3YEMOI BOJIbI, B OCHOBAaHHE BCACBHIBAIOLICH TPYOBI
JI0JKEH OBITh BMOHTHPOBAH KIIallaH-OTPaHUYUTENb, YTOOBI PETYIMPOBATh MOTOK BoAbI. Torma B padote
MaIuHbl He OyneT cO0eB, OHA HE Pa3pyIIMTCS, B TO K€ CAMOE BPEMS 3TO IMO3BOJISIET KOHTPOIUPOBATH
CKOpPOCTb BpallleHUs MallluHbI, |

Aot Kokamu, xypuan «Implosion», Ne60, c. 3—5 1

B Mammny, AeHCTBYIONIYIO IO IPHHIIUITY UMILIO3HH, BHE- | IPEHBI HECKOJBKO 3aKPyYEHHBIX TPYyO-
VY HuX SHIEBHIHOE IMMO- | MEPEeYHOE CeUYeHUe, KOHMYECKH CY)KAIoIIeecs 10 HAINPaBICHHIO | K KOHILY-
TpyOb! 10 Beeit uMHE MMEIOT YrityOsieHus B Buje 3y0- \ 1oB, Oimaromapsi KOTOPhIM MOTOK BOJBI HJIH
BO3/lyXa 3aKkpyuuBa- W ercs. CyKeHHe TONepeyHOro CEYCHUS MPOMCXOAUT TapMOHUY- \ HO
(TIPOTIOPIIMOHATIEHO ), BRIXOAHBIC (POPCYHKH MOTYT OBITH JIFOOOTO pa3mepa, a TpyOsl — JIF000M JuHbI, B
MMIIJIO3MOHHOM MalllHEe HECKOJIBKO TpyO BMOHTHpPOBaHBI B KOHMYECKUM poTop. biaronaps Bpamienuio
poTOpa BemecTBO B Tpybax (BoJa MM | BO3MYyX) MOABEPraeTcsi ACHCTBHIO IIEHTPOOCIKHOTO YCKOPEHHS,
M3-32 4YEero OHO 3a JOJIM CEKYHJbl 3aKpy4HMBaeTcs, OXJaXJaeTcs U YIUIOTHseTcs. Brimyck »Toi
CKOHJICHCHPOBAHHOM Macchl BOJbI TNPOBOLUPYET Pa3BUTHE OTPOMHBIX OTTAJIKHBAIOMIUX (PEIrylib-
CUBHBIX) CHJL.

[TpuHIMI KEHCTBUA COCTOUT B TOM, UTO Onarodapsi OXJIaKJICHUIO U PEIyKIUU TOILTUBO (BOJa WU
BO3JIyX) CBSI3bIBACTCSI KHCIOPOJOM B MMILJIO3MOHHOM MallMHE, KOTOpas MPOBOLMPYET YMEHBIICHHE B
obveme. Boma u Bo3ayx 0e3 cOMpOTHBIIEHUS MOJIAIOTCS CHJIaM BCAChIBaHMS. DTOT HMMILIO3UBHBIM
mpouecc — IMpsiMasi MPOTUBOMOJIOKHOCTh HKCIUIO3UBHBIM (B3PBIBHBIM), KOTOpPbIE€ HCHOJB3YIOTCS B
CErOHSIIHEN TEXHOJIOTHH.

Aunoit Koxkanu, sxypraan «lmplosiony, Ne 83, ¢, 15

B sT0i1 MammHe co3maercst AOMOTHUTENbHAS BpalllaTesibHas CUila, KOTOpas YMEHbIIAET HArpy3Ky
Ha DJIEKTPOIPHUBOJIC U 3aBOAUT reHeparop. IlockonbKky reHepaTop MpOU3BOAUT U3IHUIIHIOK MOIIHOCTD,
AIIEKTPOTIPUBO]] MOXKET MUTATHCS OT T€HEpaTopa.

Cornacno kouuenuuu Illaybeprepa, renepatop mpou3oautr B 10 pa3 Oosblie 3HEPrUU, YeM
TpeOyeT oanekTponpuBoj. JpyrumMu ciroBamH, TIOTY4aeTcs JAEBSITUKPATHBIM  JOMOJHUTEIbHBIN
ANIEKTPUYECKUH MOTOK. DTO MPOUCXOAUT Oiaroaaps ToMy, 4To B 0CO00 CKOHCTPYHMPOBAHHBIX MEIHBIX
KOHCTPYKIUSAX (3aMaTeHTOBAHHBIX 3aKPYUYECHHBIX TpyOax U TMEPEeBEPHYTHIX MPOTMENsiepax) OOBIYHBIN
BO3/yX OECIIYMHO JIBUXKETCS CO CKOPOCTBIO CBeTa, B pe3ynbpTaTe MpOMCXOIUT pa3pylIeHUe CTPYKTYpPhI
BO3/yXa, KOTO pO€ BeJIET K 00pa30BaHUIO JJOCeNIe HEU3BECTHOM (POPMBI SHEPTHH, U Jlaliee C €€ MOMOIIBIO
MOJKHO T0JIy4aTh JIFOOYIO KeJTaeMylo CIOCOOHYI0 K MHTeHCHU(HUKAIMKU (opMy TeIula WM XOoJoJa, WK
0e3 1IymMa U OTHS T€eHEepUPOBAaTh MEXaHUYECKYIO CUITY.
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Puc. 20. mmio3uonHas MaiimHa, paboTaromias Ha BOJE
(mpUHLIMT IPOEKTa)

DOTa MalllMHa MOPOU3BOJUT JIOMOJHUTEIbHBIA BpalAIOIMIMKA MOMEHT, KOTOpPBIA MHUTAET
AIIEKTPONPUBOJ M TMPUBOAUT B JeiicTBHE TreHepaTop. Tak Kak TreHepaTrop MPOU3BOIUT OoJblie
MOIIIHOCTH, 4eM TpeOyeTcs Ui 3IEKTPONPUBOIA, SIEKTPOIPHUBOJ MOXKET 3apsHKaThesl OT FeHepaTopa.
Cornacno konuenuusm [llaybeprepa, reneparop A0IKEH IPOU3BOAUTH B AECATh pa3 0O0JIbLIE SHEPTHUH,
4YeM TOro TpeOyeT MalllhHa, TO €CTh 3[eChb BO3MOXKHA JEBSTUKpaTHAs BbIpaOOTKA AOIMOJHUTEIbHON
ANEKTPUYECKOM SHEpruu. B 1memom Mexanu3Mm npeactapisieT co0oi Tun BeuHoro apurarens {A. Kammac
— «Implosiony, Ne 83, c. 21).
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Puc. 21. IMmio3uoHHasi MallinHa, paboTarolias Ha BO3/IyXe
(MammHa-TOPHA0 — MPUHLIUT CTPOCHHUS)

Adoii Kokamu, ;kypuaia «Implosion*, Ne 83, ¢. 15
Yro O3HaYaeT CIIOBO «IMYIbCHS»? DTO MEPBOHAYAIBHOE CMEIICHHE (CBS3BIBAHHME) MEKIY

OCHOBHBIMH OUTOJISIPHBIMU 371eMeHTaMU. KOHEeUHbIH MPOyKT 3aBUCUT OT IMIPUPO/IbI KaTaIn3aTOPOB.

YToObI MOJIyYUTh BHICOKOKAUECTBEHHYIO SMYJIbCHIO, HY)KHO YUUTHIBATh TpH (hakTopa:

1) MexaHHMYecKOe 3aKpyuMBaHHE CIHPAIbI0O MacChl C IMOMOIIBIO 0CO00 CKOHCTPYHMPOBAHHBIX
3aKpy4EHHBIX TPYO U3 COOTBETCTBYIOUIMX CIIJIABOB. Takoe jke ABMIKEHHE MAcChl IIOCTOSTHHO POUCXOANUT
B reocdepe;

2) ¢usnyeckoe (cnenuduyUeckoe) yIIOTHEHHE «TPOUIBI» — YCKOPSIEMbIX TBEPAbIX, KUIKUX U
ra3o00pa3HbIX BELIECTB, TO €CTh 3€MJIU, BOJABI M BO3YXa;

3) olecrieueHue  BCIIOMOTATENBHOTO  M3IYYEHHS OT  DHEPreTHYECKUX  KOHIIEHTPATOB
3aKpy4YMBAIOIUXCAd TPYyO M3 OUIONSAPHBIX CIUTaBOB. OHM TE€HEPUPYIOT BCACHIBAIOIIME BOPOHKU B
NBUKYIIEHWCA Macce, CYKarollMecs KOHILBI KOTOPBIX BBICTYNAIOT BHU3. 3aKpyUYMBAIOLIUECS BBEPX
BOPOHKH TIOIVIOIIAIOTCS BCACBIBAIOIMMHU BOPOHKAaMH. lIMKIOMJaNIBbHO-CIMPAIbHOE OBUKEHUE — ITO
MeTa0OoJIMYeCKUi TPOLIeCcC, IBUKEHUE BHYTPb U BOKPYT ceOsl.

CHOBa HY)XHO MOJYEPKHYTh, YTO BCE ITH MPOIECCHl MPOUCXOIAT B reocdepe. IlepBoiii coznmaer



COCTOSIHUE 0Oe3pas3iuyusi, IEPEeXoHOE COCTOSHUE, MTOCIE KOTOPOTO PEreHEPHUPOBAHHBINA MPOIYKT MOKET
MOJHATHCS Ha 00Jiee BBICOKYIO CTYIIEHb OpraHU3aliy B Ipoliecce cuHTe3a. OOpa3yeTcst IpeBOCXO0ICTBO
IIEPBOOCHOB, YTO BOCCTAaHABJIMBACT TI'MIIEPKUCIOTHOCTb U PEreHEepUpyeT 3/10pOBOE cocTosiHuE. B
pe3yiapTaTe BO3MOXKHA JallbHEWIIAasl PEnpoayKLUMsi M IPOrPECCUBHOE pa3BUTHE IpPU [IOMOIIU
COOCTBEHHBIX CHJI M SHEPTHUH, T.€. CAMOBOCIIPOHU3BOICTBO.

[IpoyKT 3THX HMMIUIO3UBHBIX IPOLECCOB — OHOJOTMYECKUM BakyyM. Omo (QYHKUHS Macchbl
3€MJIU, BOJIbl, BO3/lyXa IPEUMYILECTBEHHO MarHUTHOTO 3apsia. OTo MeTau3nueckas yp-cuia >KM3HHU.

W3navanpHast, TOKa eme HoBas (opMa >XH3HH IPEOJOJIEBACT CUIy (PHU3MUECKOro Beca H
MEHTAJIBbHYI0 WHEPTHOCTh, MOKET MPOU3BOJIUTHCA €CTECTBEHHBIM 00pa3oM 0e3 3aTpaT B XpaHMIIUILAX
ocoboit ¢opmbl. Korga 3T SHEpruM CaMOCTOSITEIBHO BBLACISIOTCS M3 PACTUTEIHHONW MacChl TOJ
BO3/ICHCTBUEM TIpsi- \ MBIX COJTHEYHBIX JIydel U TeIlia, OHM 00beNHSII0", TPOBO- | IHUpPYs AanbHEHIIN
¢busnueckuit poct, \

Buxkrop Illay6eprep, sxypran «Implosion*, Ne 45, c. 6—7

B npupone Bce obpatumo. Eciin Metabonnueckrue B3auMo- B IEHCTBUS IPOUCXOIT UMILIO3UBHO,
TO MPOU3BOJIATCS BHICOKO- | KauecTBEHHBIC JICBUTAIIMOHHBIC CHIIBI, KOTOPBIC JICHCTBYIOT TakK | JKe, KaK B
ciydae ¢ Ghopenbio.

Bce 3T0 MOXHO J0CTHYL MpPHU MOMOIIM HMIUIO3HOHHON Ma- | IIMHBI, KOTOpas 3aMy4YdBacrT,
3aBUXpSET M IpeodpazyeT u30bl- M TOK aTMOC(EpHOro JaBjieHUs B KOHLIEHTPUPOBAaHHOE OTpUIAaTE- M
JBpHOE JaBlieHue. brmaromapss 3TUM €cCTeCTBEHHBIM 0O0pa3oM  CIIPOBOLMPOBAHHBIM  PA3HOCTIM
MOTEHIIMAJIOB BO3MOXHO HE TOJBKO MOJYy4aTh IBUXKYLIUE CHIIbI, HO U CUJIBI JUI JBMIKEHHS] CaMUX Ma-
IIMH- DTH WMIUIO3MOHHBIE MallMHbBl MOTYT Tak)K€ T'€HEepUpOBaTh ; TaKUE SHEPTUM, KaK Te, 4TO
00pa3yroTcs, KOT/1a MBI JIBITIIIM.

Bukrop Illay6eprep, sxypuan «Ilmplosion*, Ne 57, ¢. 5

B aTrom ciiyuae 6GuoMarseTusm, 3aTATMBaONIas U 3aKpydnBaromas cuia passusaercs 10 90%, Ona
cHa0XaeT KUBbIE OPraHU3Mbl, TaK K€ KaK U UMIUIO3MOHHYIO MAIlMHY, aTOMHBIMH CHUJIaMH BCaChIBaHUS
U JAaBJICHUS OTHOCUTENIBHO BBICOKON 3ddexTuBHOCTH. 90% KOHUEHTPUPYIOUIUX PEAKTUBHBIX CHII
ciaykar g cos3manus U pocta. OcraBmmecs 10% AeneHTpaIM3YIONMX JOTMOJTHUTEIBHBIX YHEPTHI
CILY’KaT JUIsl TOTO, YTOOBI yAAJISATh HEHY)KHYIO OTpaOOTaHHYI0 MaTEpUI0, KOTOpas B Mpollecce peayKIUU
Y OUMIICHUS JIOJKHA YAAISATHCS BO U30€KaHUE CAMOMHTOKCHKAITHH.

Bukrop Illay6eprep, sxxypuan «Ilmplosiony», Ne 56, ¢, 30

Bce mammbbl, reHepupyrolmine MOIb, a TaKKe CHCTEMbl YIPaBICHHS HMH JIOJDKHBI OBIThH
OpPraHM30BaHbl M0 MPUHUUIY: MOJIE3HYIO 3HEPTHUI0 MOKHO H3BJIE€Yb TOJBKO IPU TOM YCIOBHUH, €CIU
MalllMHA [TPOBOLIMPYET MOSIBICHUE TEMIIEPATYPHOIO IPAJIMEHTA B IOTOKE BEILIECTBA.

Haunnaromas pabortats Onarogaps HayalbHOMY HMMITYJIbCY MMIUIO3MOHHAs MAallMHA BCACHIBAET
OKpY)KaOIllMe Macchl BO3JyXa U BOJHBIE MacChl W M3MEHSET HX MOJSIPHOCTh Onarojaps
TaHTeHIIMAILHOMY, MPEUMYILECTBEHHO IIEHTPOOSKHOMY 3aKpy- UWBAIOIIEMYCS [BIKEHHUIO. Takum
oOpa3oMm, oOpa3yercs OTpHUIATENIbHOE JIUAMAarHUTHOE JaBiieHHWe. VIMEHHO OHO  3aTsIruBaer
MOJIOKUTEIBHO Mepe3apsHKEHHbIA BO3IYX.

OTO OTpULATENIbHOE JaBIICHHE NPOBOLUPYET MaJCHHUE TEMIEpaTypbl, 4YTO 3aKaHUYMBAETCS
YIJIOTHEHHEM BOJbl WJIM BO3AYLIHBIX Macc, KOTOpPOE€, B CBOIO OuYepelb, yMeHbIIaeT o0beM. Ero
JeWCTBUE HACTOJNBKO CHJIBHO, YTO, HAaIpUMeEp, 3a/JeHCTBOBAHHBIA BO3/yX TpaHC(HOPMHUPYETCS B BOAY.
IIpouiecc BbI3BIBacTCA Onarojgaps cHenuaidbHON (opMe MexaHu3Ma, B KOTOPOM IIOTOK MaTepuu
YCKOpSIETCSl 110 HAINPaBICHUIO K €ro OCHOBAHUIO, 3[E€Ch TAKK€ BAXKHYIO POJIb WIPAIOT CIUIABHI.
3aKkpy4MBarOIIMECS MacChl BOJABI MOCTENEHHO AOCTUTAIOT AHOMAJIBHOM TeMIiepaTypHOM Touku. OHu
CTaHOBATCS OCOOEHHO IJIOTHBIMHU. |'OMOT€HH3MPOBAaHHBIN Oiarojapsi CHMpaJEeBUAHON BcachIBarolien
cHUCTeMe MaTepuaj OTAENIeTCs OT CTEHOK 3aKkpydyuBarommuxcs TpyO. UYepes uHTEHCH(UKAIIUIO
3aKpy4YHMBAIOIIUX CHJI U OJHOBPEMEHHOE CY)KEHHE CEYeHHS TPYOBl COJEpKUMOEe OyleT YCKOPEHO [0
TAKOM CTENEHM, YTO BOJA WM BO3AYyX 3aBEPSIIOTCS W CMELIMBAKOTCS 10 OJHOPOJHOW Macchl U
BBIMPBICKUBAIOTCS U3 (POPCYHOK € TOW e CKOPOCThIO, 4TO M Mydas u3 pyxbs. IloTok mocruraer
KputHueckoi ckopoctu 1,290 merpa (4,232 ¢yra) B cekyHay. DTo moutd B 4 pasza BbIllI€ CKOPOCTH
cBeta. Brixognoe orBepctue umeet auamerp 1mm (0,04 mroiima). CTpys BOJIBI WIIM BO3yXa HACTOJIBKO
K€ TBEpJAA, KaK U CTaJbHOW INPYT, U NMEPUOJUYECKH TOPMO3HUTCS CHJIAMHU COIPOTHUBIIEHUS, KOTOpHIE



JEWCTBYIOT MPOTUBOIIOJIOKHO HANIPABICHUIO BpalieHus: TypOuHbI. C IOMOIIBIO OJTHOW BBIXOJIHOU CTPYH
auaMeTpoM 1 MM MPOU3BOAWTCS 3HEprus mopsiaka 17,9 JNomaguHbIX CHI, YTO MO3BOJSIET TypOHMHE
COXpaHsATh cKopocTh BpamieHus 12 000 060poTOB B MUHYTY.

VY kaxmaoit GopcyHKH 2 UM 4 BBIXOJHBIX OTBEPCTHS, H B OJHOW cucTeMe MOxkeT ObITh 10 100
dopcyrok. Uepes kaxmoe otBepctue Beixoaut 1 mutp (0,264 ramwiona) BOIbI 3a JOTIO CEKYHIBI — B
HaIpaBJICHUH, IPOTHUBOIIOJIOKHOM TOPMO3SILMM BpalleHUE cujaaM, Osarojgapss 4YeMmMy aTOMHBIE
PeIyJIbCUBHBIC CHIIBI CTAHOBATCSI CBOOOIHBI M aKTUBHBL [1pu oOmem konmvectse Boasl 10 mutpos (2,64
raJi;IoHa) MOKHO TOJIYYUTh MOYTH aCTPOHOMMUECKYIO CHIly. Eciu MCHob3yercs CKUKEHHbINH BO3/YX,
Bo3pacTaet 3 (HEeKTUBHOCTh

7-1810 paboThl, MOTOMY YTO TPH CKIWKEHUM BO3AyXa IIOIy4aeTcs 3HAYMUTEIBHO OoJblIee
COKpalleHue B oObeMe, 4YeM NpU YIUIOTHEHUH BOAbl. Pa3HOCTh NOTEHIMANOB YBEIMYMBAETCA C
yBEJIMUYEHUEM 4yucia 000poToB B MUHYTY. [locpeacTBoMm m3MeHeHus uyncia 000pOoTOB MOKHO U3MEHSTh
MpOU3BOAUTENBbHOCTh. Hampumep, utoObl BeipaboTaTh oT 50 0 100 nomanumHbIX cui, moTpedyercs
yctaHoBka pazmepom 60 x 60 cm (wmm 24 x 24 mroima), obmuit Bec koTtopoit 30—50 Kr, a CKOpPOCTh
Bpamenuss — 12 000 o6oporoB B MuHyry. He HyxXHbl nepenaisl naBieHus. TypOuHAa H3BJIEKaeT
JIBUKYIIYIO BOJYy M3 Bo3ayxa cama. [lockoiabKy MpOM3BOAWUTENBHOCTh BO3PACTaET MPSIMO
MPOMOPLIMOHAIIBHO CKOPOCTH BPALIEHUS, BCE, UTO HYXKHO, 3TO YBEIUYUTh CTAPTOBYIO CKOPOCTb, YTOOBI
MPOU3BOIUTH MOIITHOCTH /10 1000 oTIaauHbIX CHII ¢ TIOMOIIBIO0 TYPOHHBI, KOTOpast 0OBIYHO TTPOU3BOIUT
MoutHocTh 100 nx.

ITucemo mpodeccopy Bepuepy Lummepmany, okono 1950 r. Bukrop IllayGeprep, xypHanm
«Implosion*, Ne 56, c, 4

Ecnu Boma wim BO3IyX [BIDKYTCS LEHTPOOSKHO, TO HE CyIle- | CTBYeT HHUKAKUX CHII
COIIPOTHUBJIEHUS, HO U IPOU3BOJUTEIBHOCTh BO3PACTAET HAa KBaApaT CKOPOCTH,

Bukrop Illay6eprep, xypuan «Implosion», Ne83, c. 15

B cBoux teopusix Buxrop Illaybeprep HacTanBaeT Ha TOM, YTO CIHPAJIECBUIHBIC BCACHIBAIOIINE
3aKpy4yMBampoIMe  TPyObl ~ MOTYT  CaMOCTOATENBHO  I'€HEPUPOBATh  OTPOMHYI0  SHEPIHIO-
[IpennonoxuTenbHO, HMMIUIO3MOHHAs MAallMHA TE€HEpUPYEeT TaK Ha3blBAEMbIH JUAMarHeTHU3M, 4YTO
IIOCTOSIHHO CTUMYJUpPYET He- W 4TO BpOJE NMpOLEcCaablXaHus, Oiarofapsi KOTOPOMY JOCTUraer- | cs
HenpepbIBHas pab0oTa MaIlIUHBIL.

A. Xammac, xypran «Implosion», Ne 83, c. 15\

HlayGeprep npuMeHHJI CBOK HJAE0 BO BCEX CBOMX M300pETEHUSAX M NPOJYMBIBAT CO3/IaHUE
JIeTaTeNIbHBIX aNlapaTroB, CyOMapHH, Ta3004YMINAIOIIMX M TEHEpUPYIOLIUX SHEPrui0 cucteMm. B ero
OMOTEXHUUYECKYIO CyOMapuHYy (CM. pHC. 22) BCTPOEHBI «3aKpY4YE€HHBIE TPYObI», KOTOPBIE CY)KAIOT CTPYIO
BOJIbI U 3aKPYUYMBAIOT €€. DTOT JBOMHOM 3PPEKT MPONU3BOAUT MOIIHYIO PEIYJIb-CUBHYIO BOPOHKY

Becpma npobnemarnunoil unero llaydeprepa nemnaer ToT (akT, 4To BOJA, OTCTPAHASACH OT CTEH
IIPOBOJAIIMX TPYyO, CTAaHOBUTCS Bce OoJjiee IUIOTHOH, HO O€3 BCSKOIO CONPOTUBIIEHUS JBHXKETCS
LEHTPOCTPEMUTENILHO U TaK OXJaxkgaercs. Bo Bpems 3Toro mporecca JBHXKYIIAsCs BOJa BOBIEKAeTCs
BCACBIBAIOUIMMH CUJIAMH, YTO MPHUBOJMT K YIUIOTHEHHIO BOJBI [0 MEpe MPOJBHXKEHUS OT OJHOTO
3aBUTKAa K JPYromy, KOTOpO€ JOKa3blBaeT SHepruyeckyro (yHkuuio cnupanu. Coupanbs — CHMBOJ
YBEIMUMBAIOLIEHCS CHJIBI W TaKKe OCHOBHAs JeTalb J1000M MaluHbl, (YHKIMOHHUPYIOIIEH IO
6nozakoHaMm. ['oBopsT, uTOo mpodeccop DxpeHXadT BBIYUCIWI, YTO B CPEIHEM HMILJIO3UBHBIE CHIIBI
obutn B 127 pa3 6ojee MOIIHBI, YEM SKCIIAHCUBHbIE CUJIBI.

Aunoit Koxkanu, sxypran «lmplosiony, Ne 83, c. 14

Ecnu Bojna mnm BO3AyX NEpEeMENIAlOTCsl LIEHTPOCTPEMUTENIBHO CHAapyXHW BHYTPb, TO €CTh B
panualbHO-0CEBOM HAIPaBJIEHUH, TO COIPOTHBIIEHHE HE Pa3BUBAETCs, HO 3aTO paboTa yBeIMYUBAETCS
Ha KBaJpaT CKOPOCTH, YTO 3aKaHUMBAETCS MHUPHBIM O€3B3PHIBHBIM NPEOOpPA30BaHUEM aTOMa, MOTOMY
3TO mpouecc (popmupoBaHus, 0OpabOTKH, a He pa3pylleHHs. To ecTh MOXHO J0Ka3aTb HE TOJIbKO
TUMOTETUYECKH, HO M (DaKTHUECKH, YTO MaJieHbKass MMIUIO3MOHHAs MamuHa auamerpoM 20 cm (8
JFOMMOB) ¥ Bpallaromuiics notok co ckopoctbio 10 000 060poTOB B MUHYTY MOXKET MOJHATH 57 TOHH, a
npu 20 000 o6opoTtax B MUHYTY 228 TOHH. OIHaKO BO3MOKHO MCIIOJIb30BaTh MEHBIINE BpallaTeIbHbIE
CWJIBI M YBEJINUMBATh PAJUyC BpalllCHNU.

Jleomonib bpanacrarrep, xypHan «Implosiony», Ne 60, c. 23.



Kocmuueckas TypouHa.

I'enepaTop KocMH4YecKO# YHEePrum, padorawommii Ha Boje

Jleonmraiin, aBryct 1945 r., apxuss LllayGeprepa

TypOuHa KOCMHYECKOH SHEPTUH — HE TypOrWHA B OOBIYHOM CMBICIIE, KOTOpasi IPOCTO MIPOU3BOIUT
MEXaHMYECKUI BpAIIAIOUINI MOMEHT MyTeM SKCIUTyaTallil UMITYJIbCa BOMBI, TOSBISA-IIEHCs Omaroaaps
Haropy. Ckopee 310 6moaunamo (cM. puc. 30—33), KOTOpO€ MPOU3BOJUT JO HACTOSIIETO BPEMEHU
HEM3BECTHOE CHHTE3UPYIOIIEe TCUCHHE, OTIMYAIOIIEECs OT KaBUTA-IIMOHHOTO Pa3Jiararoiiero TeYeHUs,
KOTOpPOE€ TIOCTOSHHO TMPOSIBISIETCS B OBICTPOACHCTBYIOIIMX THUAPOTYPOMHAX M YHHUYTOXKACT JaxKe
CTaJIbHBIE JIOTIACTH TypOMHBI 32 KOPOTKHUIA MTPOMEKYTOK BPEMEHH.

Puc. 22. buorexnuueckas cyoMaprHa
(mpUHLMT YCTpOWCTBA)

[Iuk BO3mEWCTBHUS TMOCIEIHEr0 THIA MOTOKAa COOTBeTcTBYeT AamieHuio 32 000 armocdep. Hac
MHTEPECYIOT JIOCEJIe€ HEHU3BECTHBIE PEAKTHUBHBIEC SJIEMEHTBHI, KOTOPHIE MOTYT pPa3BHBATh OOJIBIIYIO
MOIITHOCTh, Y€M B OOBIYHBIX THAPOTYpPOMHAX, Oarofaps cuiiaM, SIBJISTIOIIMUMCS Pe3yIbTaTOM HUMITYJIbca
BOJHEBIX Macc

Tumbl NoTOKA, yHOMSIHYTOTO BHaydasie, poKJIal0Tcs U3 BHYTPEHHHUX 3JIEMEHTOB BOJIbI MJIM BO3IYXa,
JIBUTAIOIINXCSI OMOLIEHTPOCTPEMUTENBHO, KaK IJIAHEThl, ¥ MIO3TOMY UX MOXHO Ha3BaTh KOCMUYECKUMU
sHeprusMu. OHU 0CBOOOXKIAIOTCS, HAIPUMED, TOT/1a, KOTJJa BRICOKOKaUYeCTBEHHBIM MeTalll W/UIIK KBapll,
rajpKa TPyTCs ApYyr o Apyra. Takxke 3TH SHEPTUU MOTYT HPOSBIATHCSA KaK CUIIbHBIC CBETOBbIE 3(P(eKThI
B BaKyyMHBIX TpyOax INpH CBOOOJHOM IMAJCHUU KaITd BOJBI B COOTBETCTBYIOIIEM armrmapare. JTu



SHEPTUU MOTYT JeMCTBOBATh Pa3pyIIAIONIe WM KPEaTUBHO, MX MOXHO NMPOU3BOIMTH MOYTH YTO Oe3
3aTpaT M pa3BUBaTh JO JIIOOOrO YKEJIaeMOI0 3HAYEHHUs IOCPEACTBOM H3BJICUEHMS] MMITYJIbCUBHBIX
MEXaHUYECKUX CUJI, HAIPUMED, U3 KPYTALIETO0 MOMEHTA BO/Ibl B MMHUATIOPHBIX MalllMHAX.

Llenp mpakTHYECKOTO MPUMEHEHHS 3TOH aTOMHOW TpaHchopMamuu, O KOTOPOH MBI C BaMH
TrOBOPHUM, 3aKJIOYaeTcsl B TOM, YTOObl OCBOOOIMTH CBSA3aHHYIO BHYTPEHHIOI 3SHEPrUi0, KOTOpas
HaXOJUTCSI BHYTPHU BELIECTB (BO BHYTPEHHEH CTPYKTYpE), U IPUMEHUTD €€ JIJIsl OJTYyUEHHUS] PEaKTUBHBIX
TEMIIEpaTyp WU JABWKYIIUX CHIL.

WHuTepec mpeacTaBisioT CUiIbl BCACHIBAHUS M JABJIEHUS, UX MPOU3BOJICTBO IO3BOJISET U3BJIECYb
[0JIb3Y M3 MUHUMAJIbHOIO KOJMYECTBAa BOJbl M BO3Ayxa. IloMMMO cBOeW JAemIeBU3HBI, 3TU 3HEPrUu
3aMeyaTesIbHbl TEM, 4YTO YCKOPSAIOT €CTECTBEHHOe pa3BuTue. Hempuponnele ¢opmbl ABHKEHUS,
HENPUPOJIHbIE MEXaHU3MBbI, JOPOTrOCTOsIIEe MPOU3BOJCTBO 3HEPIrUU Koraa-HuOyap Hac noryosar. Ho
€I1l€ MO’KHO 3TOTO M30€KaTh.

Kcratu, moMuMo TOro, 4tro COBpEeMEHHBbIE TYpOMHBI MOPOXKIAIOT KAaBUTALlMOHHOE TEUEHHUE
(koTOpO€ TakKe aTaKyeT W pa3pylIaeT Oepera pek MmoOIM30CTH T€X MECT, TJie OHU COpachIBAIOT BOLY),
OHM TaKXe OBICTPO MOPrAT IPYHTOBBIE BOJBl. B 00IIeM, MHTEHCUBHOCTh X BO3JEHCTBHUS MOCTOSHHO
BO3pacTaeT, NpuoIMKas SKOHOMUYECKUN KOJIIATC.

KocMmuueckass TypOuHa U3BJIEKAeT MOJb3Y U3 (PU3NYECKOTO MMITYJIbCA BOJIbI, UCIIONb3Yys €r0 Kak
CHIIy, CIIOCOOCTBYIOIIYIO BBICBOOOXK/IEHUIO W aKTHUBAllMM BHYTPEHHHUX DSHEPTUM, COAEp)KAIIUXCS B
KUJKUX JIMHAr€HHbIX KOHUEHTPalUAX. OTO OCYIIECTBISETCS TMpU TOMOIIM IEHTPOOEKHBIX
3aKpYYMBAIOIIKX (MMITYJIbCUBHBIX) IPOIECCOB, 32 KOTOPHIMU HEMEIJIEHHO CIIEAYIOT LEHTPOOEKHBIE
(3KCIyNbCUBHBIE) TPOIECCHl U JOCTUTaeTCsl HEBEpOsATHAs CKOPOCTh BpamieHus. OHa BO MHOTO pas
MPEBBIILIAET CKOPOCTh 3BYKa W pa3pyllaeT BHYTPEHHIOIO CTPYKTYpY BOJSHUCTONH CyOCTaHIMH, YTO
IPUBOAMT K JalbHEUIIMM aTOMHBIM TpaHC(HOpPMALHIM.

BeI3piBaeTcst HanpaBiieHHOE BBEpX OMOMAarHUTHOE T€YEHHE C (POPMATUBHBIMU U JIEBUTATUBHBIMU
cBoiicTBamu. [Ipyrumu cioBamMu, OHO CIIOCOOHO YCHUJIMBATh POCT, YCKOPATH IBOJIOLMIO M CO3aBaTh yp-
KPEaTUBHYIO JABWKYLIYIO CHIYy M HWHTEHCUQUIMPOBATH €€ 10 TaKOW CTENeHH, 4YToObl JOOUThCA
BO3MOKHOCTH CBOOOJHOTO HE3aBMCHMOIO JIBHDKEHHUS Ha 3€MJie, B BO3JyXe, IOJ BOJOW Ha JI0OOMH
KeJlaeMOH CKOPOCTH.

Bce 3T0 KakeTcs nanexkoil MedToi, HO OHa BIOJHE ocyiecTBuMma. TypOuHa, paboTaromias
Onarosapsi BHyTpEHHEN SHEPTUHU BEIIECTBA, B 1,5 pa3a MeHbIlle COBPEMEHHBIX TypOuH, 00J1afaeT ToH xe
IIPOU3BO/IUTEIIBHOCTBIO, HE MPOBOLUPYET KAaBUTALIMOH-HOTO TEUEHMs, BBI3BIBACT K IKU3HU
BBICOKOKAUYECTBEHHbIE SKCIYJIbCUBHbIE 3Hepruu- OHa — caMoe MPOCTOE U PealbHOE pEIIEHHE BCeX
po0JIeM YesloBeuecTBa, BKIK0Yas HEI0CTadyy €Jibl, BO/IbI, TOILJIMBA, MOJIE3HBIX UCKOTIAEMBbIX.

8 ObsaropaxxuBanue BOAbI

«Packpvimue maiinbl 600b1 NOIOJCUM KOHEY BCeM NO2OHAM 34 6bl2000U U UX NOCIe0CMEUSIM,
cpeou KOmopulX 60UHA, HEHABUCMb, HEeMepnuUMoCchb, pazoopvl 6 aiboiu ¢gopme u eude. Ilonnoe
uccnedosanue 800bl NOMOJICEN NOKOHYUMb C MOHONOAUSAMY, MUPAHUEL, NOIONACUM HAYALO COYUATUZMY
b1a200aps pazeumuro UHOUBUOYANUIMA 8 HAUbOJlee COBEPULEHHOU (hopmey.

Buxrop Ilay6eprep, xypran «lmplosiony», Ne 6, c. 29

«Hcmunnas ocnosa écex Kyaibmyp — 3HAHUE U NOHUMAHUe 600bl. Booa — smo yp-cybcmarnyust
UU YP-NPUYUHA COMBOPEHUSL 8CE20 CYWe20, U NOMOMY YP-Nep8o-pOOHbIL AKKYMYIAMOp, KOMOpblil
abcopboupyem Kaxk 3emMHble, MAK U He3eMHble CYOCMAHYUU U NPUBHOCUM UX 8 OP2AHU3MbL 8 HUCMOL,
20moeoll K ynompebnenuio ghopme. 30eco MHO20e 3a8ucum om CROCOOHOCIU 8ewecmea Pacmeopsmoes
8 600e, C8A3bIBAMBCSL C 8000U. DMO OO0JICHO NPOUCXOOUMb MAK, YMOO VP-KOMNO-HEHmMbl HUKAKUM
06pazom He npeodpPaA306vbIBANUCH U NOOBEPLAIUC MOTLKO MEM UZMEHEHUSM, KOMOopble NPOUCX00Sim 80
GHYympenHell cpede NPAsUIbHO (DYHKYUOHUPYIOWe20 opeanuzma. Yepes Hux poscoaemces u pazeusaemcs
JHCUBHEHHAS CUNLAY,

Buxkrop Illay6eprep, 1936, u3 cneumanbroro m3manus xypHana «Mensch und Techniky, 4. 2,
naparpag 4.1



HckyccTBeHHOE NPOU3BOACTBO POJHNUKOBOI BO/BI

W3 cnenmanpHoro u3nanus xypraita «Mensch und Techniky, 4. 2, 1993, nap. 4

PaboTas necHUKOM U erepem, st 4acTo HaOIogal, Kak O0JbHbBIE  CEphE3HO PaHEHHBIE )KUBOTHBIC
BBIMCKUBAJIM OIPEEIICHHbIE TpaBbl U KyNalIHWCh, OMbIBas paHEHbIE 4YacTU Teiaa 0coOoi Bojol. B
KOHEYHOM CYETE€ IOHsJI, 4YTO B BOJIE€ TAauUTCS MUCTHYECKAas CHJIa, U HayaJl MCKaTb CIOCOObI ee
U3BJIEUEHUS. S| HE TOJIBKO JOTajbIBaJICS O CYIIECTBOBAHMM 3TUX CHJI, HO HAIlEeJ TaKXe CIOCOObI, Kak
MOXKHO TIO JK€JIaHUIO HAJEJINUTh BOJY TaKUMHU cU- jJlaMu. CHavasa s UCHBITA] MPOAYKT Ha cede, IOTOM
JlaJl €CTECTBEHHO 3apsHKEHHYIO BOJy HECKOJIbKUM 3HaKOMbIM. Co BpeMEHEM COTHU JIIOJEH, cTpajaroiine
OT BCEBO3MOJKHBIX HEJYIrOB, IOIpPaBWIN CBOE 3/10poBbe. OOnaropokeHHas BojJa, KOTOPYIO OHHU IWJIH,
OblIa Ha BKYC HAMHOTO JIy4IlIe, YeM BO/Ia U3 BEHCKUX TOPHBIX HCTOYHHUKOB.

B moem pacnopspkeHMH HEOOJBIION MEXaHW3M, C MOMOINbI0 KOTOPOTO S MOTY OIpPEIENUTH
KauecTBO BoJibl. OOnaroposkeHHas BoJia TeueT uepe3 pudieHble TpyOKH, He KacasCh UX CTEH, TO €CTh
Mocepe/IMHe, W IMajaeT Ha KOHWYECKHUE METaNIMYEeCKUE [ETalld, PpaCIOJIOKEHHbIE MOJ Tpybdamu.
[IpoBoja pacroJsiokeHbl Ha BHEIIHEW Mepudepun U IMEepPeKpecTHO coequHeHbl. OHU 3apsHKaroTcs
YKUBHUTEIbHBIMU TIOTOKAM, KOTOPBIE POKIAIOTCS U3 BOJIBI, U TIPOBOIAT UX B JEKTPOCKON (CM. puc. 23).
OauH 5uTp BOABI JIOJKEH MPONTH depe3 3TOT ammapaT okoso 150 pa3, moka He ociabeeT OueHue
IUIEHKH d3JeKTpockorna. HeoHoBble TpyOKM HAUMHAIOT CBETUTHCA OOraThIM TEMHO-KPAacHBIM CBETOM,
CTaHOBSICh BCE sIpUe U spye, OKa BOJIa HE HAYHET 3aKaHUYMBAThCsl, U OTOHb B KOHIIE KOHIIOB MEpIAET BCE
peXe U UcUe3aeT COBCEM.

B pe3ynbrare Bo/0# MOMIOMIAIOTCS COTHU MITH THICSYH BOJIBT, KOTOPbIE TIOTOM IBET YENOBEK, ITO
BO/JIa IO KAYECTBY HE XYK€ TOPHON POJHUKOBOM.

[Iponiecc ouenp mpocroii. HemHOro cBera, HEMHOIO TEMHOTBI, HEMHOT'O T€IlJIa, HEMHOT'O XOJI0/a,
— JIeHiCTBHE 3TUX KOMIIOHEHTOB PUTMHUYECKU YIOPSIOYUBAETCS, U ITOTO JOCTATOYHO, YTOOBI 3apsIUTh
BOJTy, — MPOIIECC MO’KHO Ha3BaTh MOHU3AIIHEH.

K aromy 51 1oOaBUII 371EMEHTHI, KOTOPBIX, COTJIACHO XMMUYECKOMY aHAJIU3y, HEOCTaBaJlo B BOJE U
KOTOpbI€ MPUCYTCTBYIOT B POJHUKOBOM. J[a’ke MUHEpaIbHBIE BOJBI MOKHO CO3[aTh TEM K€ CIOCOO0M,
KakuM co3faeT ux npupoaa. OauH kyOmdeckuid metp Boabl (35,315 ky0. ¢yt.) ctout okono 10—12
aBCTPUICKHX TPOILIEH, B TO BpeMs Kak caM allfapar B MacCOBOM IPOU3BOJICTBE OyAeT cTouTh okojo 100
muTMHroB.  JIrobas cembst cMoOKeT cebe MO3BOJIMTh HMETh CBOM COOCTBEHHBIM MHHEpaIbHbII
HCTOYHHUK.

OdeHb BaXHO TO, 4YTO JIOCTUTHYTO IIOJIHO€ PACTBOPEHUE U BBICBOOOXKICHHE DHEPIHii,
CKOHIICHTPUPOBAHHBIX B MeTa/llax M MHUHEpasiaX, IMOCPEICTBOM XoJjoJaHoro okucieHus. llog ero
BO3JICHICTBUEM PACTBOPSIOTCA BCE CYOCTaHIIMM WM, 00Jiee TOYHO TOBOPS, BBHIXOJAT U3 MATEPUHCKOTO
KaMHsI WJIM MaTePUHCKOTO MeTaiia B ¢opMe 0CBOOOXKAEH HOMl sHeprur- Ee MOKHO mpoBecTH B BOLY,
KoTopas 00s3aTeNbHO JOJDKHA ObITh oxnaxaeHa no +4 °C (+32 T) B TeMHOTE, YTO MPOUCXOIUT BO
B3aMMOCBSI3aHHBIX IEPEMEIINBAIONINX YCTAaHOBKAaX IPH HENpsSMOM Bo3aeiicTBuM kuciopona. Comu
N00aBJISIOTCS B MUHUMAIBHOM KOJIMYECTBE, — HEMOCTIXKUMO, KaK C HUX IOMOIIIBIO IOCTUTAl0TCS TAKUE
notpsacaromue dPpdexTel. BaxHBIM aCIEKTOM  SBISETCS PAaCTBOPEHHE METAJUIOB, KOTOpbIE
HAKaIlJIMBAIOTCS B BOJIE M MOTPeOIAIOTCS opraHu3MoM. be3 HUX He MOTIu Obl MPOUCXOIUTH KU3HEHHO
BAYKHBIE IEKTPOMArHUTHBIE ITPOLIECCHI



S S

Puc. 23.
CxemaTnueckoe n300pakeHre HIOPHOEPrCKOro SKCIIEpUMEHTa ¢ BOJIOMETOM, IIpoBeaeHHoro B 1938 rony

DKCIIEpUMEHT MPOBOAUIICS 7Sl TOTO, YTOOBI ONPEAETUTH 3apsij B MaalouIeil cTpye BOJbI, a TaKXKe
ee kauecTBO. [lomydennsiii 3apsia 6611 SkBHBaeHTeH 15 000 —20 000 BOJBT.

Kaxnas kucimota couepKUT paCTBOPEHHBIN MeTaul. Bo Bpemsi BO3JIeCTBUSA COJIHEUHBIX JIy4el Ha
BOJy TSKENIOe JJIMHHOBOJHOBOE M3IydeHHe' B M30BITKE OCTaeTcs B BOJE, a KOPOTKOBOJHOBBIH CBeT
OTCYTCTBYET. OTO MPHUBOJUT K TMOSBICHUIO MPHU3HAKOB BOCHAJICHUS, IOTOMY 4YTO MCTOYHUK,
BBI3BIBAIONINI BOCIMANIGHHE, M3BECTKOBBIE OIEMEHTBIZ, YCTPAHSETCS ONArojapsl BHIIEONHCAHHBIM
MeTo/1aM 00Jaropa)KuBaHus BOJIbI.

[TocnencTBusi 3TOM HEMOJNHOIICHHOCTH MPHUBOAAT K MPOMEXKYTOUYHBIM IPOLIECCAM POCTa YHCTO
MOP(OJIOrMYEeCKOro XapakTepa, KOTOpble, IOABEPrHYThIE BIUSHUIO [aBJICHHS, MPOBOLMPYIOT
paciiupeHie AuaMmerpa KanuuiIpoB. 3a 3TUM CIEAYIOT CUMITOMBI yromieHus. M3-3a mepensObiTka
HATPUEBOTO M3JIyUYEHHUsS MOTYT BO3HHMKAaTh, C OJIHOM CTOPOHBI, OXUBJISIOIIME MPOIECCHI, C IPYroi
CTOPOHBI, MPOLIECCH pacnaja.

B mocnennem ciydae 3TH MOpPOLECCHl yp-TEHEpPAIMU BBI3BIBAIOT PAKOBOE DPa3pylIEHUE KIETOK
TKaHeW u3-3a HEJAOCTaTKa OCHOBHBIX COJAEpKAIIMX HM3BECTh 3JIEMEHTOB, MPOHCXOAUT OOpa3oBaHUE
OMOJIOTMYECKOT0 BaKkyyma Oyarojaaps mpeoOiagaHuio XoloaHo# kpoBu. Jlydiiee J0ka3aTenbCTBO 3TOTO
MBI MOKEM HalTH B MPUMEPE C TCHEIIOOUBBIMU JIEPEBbSIMHU, KOTOPbIE BHICAXKUBAIOT Ha CBET. ITO HOBOE
BESIHUE COBPEMEHHOTO JIECHUYECTBA MPUBOJUT K HAPYIIEHUIO OPraHUYECKUX MPOLIECCOB U TMOSBICHUIO
PaKOBBIX CUMIITOMOB, TaK)K€ KaK B Cllydae C KUBOTHBIMU U JIOAbMH. TOXe camoe MOKHO HaONIoaTh y
OCTaJIbHBIX BUJOB PACTCHUM.

JIoKTOpa U TEXHOJIOTH HE YWIH TOT (PaKT, YTO TUIOJOPOAHBIE CYOCTAHIIMU MPUXOJIAT CBEPXY, a
CyOCTaHIIMM, KOTOPbIE JOJDKHBI 00OTamarbes, POKIAIOTCS CHU3Y- BBIMYCK SHEpPruu MPOMCXOIUT Ha
MEPECEUECHHH IBYX U3IYUEHUU, U POKJIAETCS TO, YTO Mbl HAa3bIBAEM JKU3HBIO.

Most 1enp — NOJIyUYUTh SHEPTeTUUECKHUE YU U3 Pa3IUYHbIX KOHIEHTPATOB SHEPTUU (2JIEMEHTOB)
U OCAQJIUTh BBHIMIEIOUEHHYI0 OTpabOoTaHHYIO0 MaTepuio- O4eHb MPOCTHIM MyTEM s TOOUIICS CBS3BIBAHUS
OJIHOH OmaropojaHeHIe CyOCTaHIMKM C BOJOW M M30aBJICHHS YEIOBEYECKOTO OpraHM3Ma OT IIIAKOB.
OunineHue opraHu3Ma MPOUCXOIUT Oyiarojaps BHICOKOAKTHBHOM BOJE, KOTOpas pacTBOPSET JHOObIE
OTJIO)KEHUSI M BBIMBIBACT WX W3 opranm3ma. [Ipu 3TOM TpoOTEeKaroT OopraHuyecKkue TpaHchopMaIuw,
MPOIIECChl BHICOKOKAUYECTBEHHOI'O CHHTE3a.



! Taxenoe JIMHHOBONHOBOE M3JTyYeHHE —UTMHHOBONHOBAsSMH(PAKpacHas pajuals; KOPOTKOBONHOBBIH CBET —
KOpPOTKOBOJTHOBasl yabTpaduoneroBas paguaums. — [pum. peo.
2T. e. conepraruye KapOOHAT KaJbIHs

Hukakux BBICOKHX MBICIIEH U HIIEH HE MOKET POJUTHCA Yy 00J1a1aTelis 3alUIaKOBAaHHOTO O0JIBHOTO
TeNna, — OYMIIAsICh (PU3MUECKH, MBI TAKKE€ OYMIIAEM W CBOIO Aymry. VckaiedunBaHHE MO3TOB —
JIOTUYECKOE MOCIEACTBUE COBPEMEHHBIX IECAYKTUBHBIX METOJOB, U3BICKAHUM YYEHBIX, JAICKUX OT Yp-
IIPOCTBIX €CTECTBEHHBIX IpoleccoB. C COBPEMEHHBIM B3IJIJIOM Ha >KU3Hb YEJIOBEYECTBO IOCTETIEHHO
npuBeneT cedsi K YMCTBEHHOM MMIIOTEHIMH, W TIpUpojae OyneT HEYrOAHO NPUCYTCTBHE TaKHX
HEPAa3yMHBIX CYLIECTB Ha IUIAHETE.

HenmaBHO s cMOr pacTBOPHUTH JUHArEHBI, COACPIKALIUECS B YUCTOM KPUCTAUIMYECKOW IOpoAe, U
3aTeM 3apsAIuTh OCBOOOXKJEHHOHN s3Heprued Bonay. Takke yJaloch MHOJYYUTh Yp-TIIPOTEU-HBI, HIN
OnmaropoJiHple BUTaMHHBI. Ena ToOXe JOKHAa paccMaTpuBaTh KaK HCTOYHUK OHOAJIEKTPUYECKOM
sHepruu. [loTpebienne Boibl, coepsKalieil CoOJIHEUHbIE BUTAMUHBI PEAKTUBHOM MPUPOAbI, IPUBOJUT K
ONaronpusATHBIM W3MEHEHUSIM, MOSBICHUIO PAJOCTHOTO YYBCTBA JIETKOCTU Ha JyIIE, BHICBOOOXKICHUIO
MEHTAJIBHBIX CIIOCOOHOCTEH, a TakkKe OTBETCTBEHHOCTU 3a CBOM MOCTYHNKH. Bopna, comepikamast yp-
cyOCTaHIIMH, IPUBOJUT JIF00OI OPraHu3M B COCTOSIHUE TAPMOHUYHOTO PAaBHOBECHS.

IMucsmo noxkropy B. Broccenboepry

Kypuan «Implosiony», Ne 71, nanucano B Hiopu6epre 18—24.11.1937 .

MmuoroyBaxaeMbIii JokTop broccennoepr!

B nepuonnyeckom nznanuu TAU Bbl cMOKeTe TPOYECTh HAyYHBIH TPy 00 yIpaBIeHUH BOJHBIMU
pecypcamu’. Bamie sxemaHume BHAETh OCTalbHBIE CTaThbU s MOTY HE YIOBJETBOPUTH, TOCKONBKY HX
MOBCIOJTy OTBEPraroT. ¥ MEHS €CTh TOJILKO MO OJJHOM KOIMU KaKJI0M, U K TOMY %€ Bce OHU B Bene.

CM. cepuro craTedl MO peYHOW HMIKEHEpPHWH, HamucaHHbIX Bukropom Illa-ybeprepom mis
aBCTPHUICKOrO THPOJIOTHYECKOTO KypHaia «Die Wasserwirts-chafU

[TyOnukanuu Wi pyKONHCH, B KOTOPBIX TOBOPUTCS 00 YXYAILIEHUU MUTHEBOM BOJBI, KPOBU U O
MPUYMHAX PaKOBBIX 3a00JIeBaHUM, HACTOJIBKO TPEBOXKHBI, YTO 3/71€Ch, B ['epMaHuu, HEpa3yMHO ObLIO Obl
YIOMHHATH 0 HUX. VICTOYHNK Oe/ICTBUI B MEPEHACHIIIICHHON KHUCIOPOIOM BOJIE — B BOJIE, OTPABJICHHOM
XJIOPOM, MCHBITABIIECH IEHCTBUE KBAPLIEBBIX JIAMII WJIM HAa KOTOPYIO BIIMSJIN MPOLECCHI OJUTOJUHAMUKH.
Korpa B Takyro BOJly momajgaroT aHOJHbIE CyOCTaHIIMM (MCKYCCTBEHHBIE YIOOpeHHUs), B HEll 3a OYeHb
KOPOTKOE BpeMsi CTPEMUTENBHO pa3MHOKatoTca OakTepuu. S mpeaocTaBuil JOKTOpaM 3TU CBEICHUS U
U3JIOKUIT B THCHbMEHHOM BHJIE HEOOXOJIMMBIE pPAa3bsICHEHMs, IOTOMY KaK BCE OTKa3bIBAIOTCS
OMyOJMKOBBIBATh MCTHHY. A HCTMHAa B TOM, YTO BCIO MUTHEBYIO BOJYy CIEAyeT OYHUIIATh U
o0naropakuBaTh HOBBIMH  CHOCOOaMU. 3aKOHOJATENbHO HYXKHO IPEKPATUTh MPOU3BOJCTBO
UCKYCCTBEHHBIX ya00peHuii. B qpyrux oTrpacisx mpOMBIIIJIEHHOCTH TOXKE CIeIyeT MHOTO€ paauKalbHO
W3MEeHUTh. B OnmxaiiieM Oyayiiem BecbMa TPYJHO OyIeT OCYILIECTBUThH TaKue pauKaibHbIC UICH.

Macmtab ¥ TepCrneKTUBBl MOHMX OTKPBITHM MOTYT BBI3BaTh CTpPaxX y HEKOTOPBIX JIOJEH,
BBI3BAHHBI HEMOHHMAaHHWEM. Y MEHs HET JPYroro BbIOOpa, KaK TEPIENUBO KAaTh U 3aHUMATHCA
UCCIIEIOBAaHUSMH, YTOObI 00MagaTh HEOOXOIMMBIMU CBEICHHSMH M OBITH TOTOBBIM IOMOYb, KOTJa
BJIACTU OKaXxyTcs B Tynuke. [1o MOMM olleHKaM, 3TO NMPOU30MIeT He To3XkKe, 4eM yepes3 ro. S B moboe
BpEMS MOTY IPENOCTaBUTH PE3YJAbTaThl MCCIEHOBAHUMN, MPOJEMOHCTPUPOBATH ONIBITHI U Pa3bsCHUTH
KOHIIETILMYU TIPU NOJIEP’KKE KOMIIETEHTHBIX YUeHbIX. B mM000M ciyyae MHE MpHUIETCS MPU3HATh: YTOObI
CllylIaTh MEHs, HY)KHO TepIieHHEe U MYXEeCTBO. bblIo Obl MpeKkpacHo, eciu Obl MHE yAaloCh HalTh
ACCHUCTEHTOB, KOTOpble MOWMYT Mou wuieu. Ecinu s He Hailny Takux mrozaed, 3To Oyner OoJibIIoi
JOCaJIoN.

Celiuac g1 KOHCTpPYUpPYIO ammapar, ¢ IOMOLIbI0 KOTOPOro MPOJEMOHCTPUPYIO MPOIECC pocTa U
JOKaXy OTPOMHOE 3HAU€HWE pACTUTEJIbHBIX IOSICOB Ha IUIaHeTe. SI JOKaxy, 4YTO BCE PaKOBbIE
3a00JIeBaHMsl MPOUCXOAT M3-3a MPSMOT0O BO3ICUCTBHUS aTMOC(EpHOro Kuciaopoaa. OpraHusMbl MOTYT
MOJIy4aTh KHUCIOPOA TOJBKO Mpu momomu Juddy3un — 53TO HENpsMOe TMOJydYeHUEe dYepes
TPAaHCHOPTHYIO cyOcTaHIMio. [Ipy NpsMOM MOCTYINIEHUMHM KHCIIO- PoJia MPOUCXOAAT APYrUe MpOIecCh
— pacnaj TKaHeH, pa3lokKeHHe KpOBH, BOJbl, COKOB. bakTepuu UMEIOT BTOPOCTENEHHOE 3HAYEHHE T10
CPaBHCHHMIO C JTUMHU OeACTBHSIMH. B KaXIOM THIE KpPOBH, BOJBI U COKa OOMTAIOT COOCTBEHHBIC



WHAMBHUIyalIbHBIE OakTepu. B mpupojae ecTb MOXOXKECTH, HO HET OJAWHAKOBOCTH, Oyarofapsi 3TOMY
MO/JIEP’KUBAETCSL €CTECTBEHHBIN OanaHc.

Boga — o510 He H;O, 5T0 HauanbHas CyOCTaHIMs, BO3HHKAIOMIAs U3 TapMOHUYHBIX
B3aMMO/JICHCTBUI MEX Ty IIJIIOCOM U MUHYCOM (KOJIMYECTBOM U Kaue€CTBOM). Yp-IIpUUUHA €CTECTBEHHBIX
MPOIIECCOB — 3TO OOMeH cyOcTaHmusiMu (MeTabosm3M). KakIplid, KTO yIpaBisieT CyOCTaHIUSIMH, HE
IIpUHUMasl BO BHUMaHHE MeTab0IMUECKre MPOLECCHl, CTAIKMBAETCS C MPOTUBOACHCTBUEM. JIBIKEHUE,
KOTOPO€ BbI3bIBAET METa00JIM3M, ECTECTBEHHO U HE BCTPEUAECT CONMPOTUBIIEHUS. VITak, Mbl CTOMM Iepes
[IEPEBOPOTOM B TEXHOJOIMH. Y Hac €CTb BCE ISl €ro OCYIIECTBIEHHS, JI0Ka3aTelbCTBA U JIaXKe
CKOHCTpyHpOBaHHbIe amnmapaTthl. CylIecTBYIOIIKME CHOCOOBI HCHOJIB30BAHUS 3EMENBHBIX, BOIHBIX,
JIECHBIX PecypcoB HEBEepHBL. ['epmaHms CTOHT mepe] kKatacTpodoi, ee Oyayiiee Hempeackazyemo. Boga
ucye3aeT Ha riaszax. [ pyHTOBbIe BOJbI YXOJAT. YMEHbIIEHUE KOJMYECTBA OCAIKOB — 3TO HE NMPUYMHA
HCYE3HOBEHMsS] TOPHBIX MCTOYHMKOB, TaK Kak OHU (opMupyrorcs Onarojgaps MeTa0OJInYeCKUM
nporeccam reocgepbl, KOTOpbIe HENb3s HapyIIaTh.

BbI 10JKHBI MCIIOJIB30BaTh BCE CBOM BO3MOXHOCTH JJISl TOTO, YTOOBI MOBJIMSTH HA CO3JaBUIYIOCS
CUTYAIMIO, OT €€ UCX0Ja 3aBUCHUT cyapba ['epmanun. S TBepIo cTOIO Ha CBOEHM TOUKE 3pEHHS] U MOTY
JI0Ka3aTh BCE BhIIIECKa3aHHOE. S| TOBOPIO COBEPIIEHHO UCKPEHHE M MMEIO JIMIIb Ojarue HamepeHus. S
3HAI0 O IPUPOJIE U O ee TallHax 0oJIbllIe, YeM KTO-THO0 APYroi.

KpoBooOpamenue W HUPKYJANUS COKOB PAaCTeHMsl KAaK TMPOTOTHIBI MeXaHM3Ma
HCKYCCTBEHHOI0 00J1aropaKuBaHus BOAbI

Jleonmraitn, 28 mast 1945 r., xypuan «Implosion», Ne 124, ¢. 56—58

Eme HHMKTO He OTKpbUI CeKpeT mpolecca KpoBooOpaiieHuss u LlupKynsuuu cokKoB, U MHOTO
3arajJiok B Merabosm3Me. YTBEpXK- JE€HHE O TOM, YTO CEpIIE SBISETCS HACOCOM, MEPEKadyMBAIOIIAM
KpPOBb, HE COCEM TIOHATHO HaM, MOCKOJBKY JO KOHIIA HE BBISICHCH BOIPOC, KaKWE CHIIBI 3aCTaBJISIOT
MOCTOSIHHO ITYJICHPOBATh CEPJCYHYIO MbImy. He3HaunrtenbHas HH(MEKIHUS, 3aHECEHHAs B KPOBb,
3aCTaBIIIET CepIe OMTHCS HEPETYISPHO M MOKET MPHUBECTH K JIMXOPAJKe. 3HAYNT, HE CEPILE JBHKET
KPOBB, @ KPOBb aKTHBUPYET CEP/IIIE.

Y00kl JIydIlie OHATH IIPUPOLY KPOBH, CIIeAyeT 6ojiee Mo JpOOHO PaCCMOTPETH STOT BOIIPOC.

[IprurHa ke B MUKIOWIATLHOM CITUPAIbHOM JBHKEHHH, TO €CTh B 3aKPYYMBAIOIIEMCS BBEPX U
BOBHYTPH CITUPAJIECBUIHOM IIMKIMYECKOM JBWKCHUH. Jlake Mayeiiime MMITY/IbChl, BO3ICHCTBYIOIINE Ha
CyOCTaHIIMIO, BpAIIAIONIYIOCS BOKPYT COOCTBEHHOM OCH (YTO BBI3BIBAET PHTMHYHYIO CMEHY
HEHTPOOEKHBIX U [IEHTPOCTPEMUTEIBHBIX IYJIbCAIMi), TIPOBOLMPYIOT CO3/IaHKHE TIEPEMEHHOTO TTOTOKA.
DTO OpraHUYecKoe MEePEeMEHHOE TeYEHHE SIBISETCS TOTHHHOM JBWKYIIEH CHIION, KOTOpas YIpaBisieT
TEUYECHHEM KPOBU M YacCTOTON cepaneOuenus. OTHUM M3 JI0Ka3aTeNIbCTB 3TOTO SIBISCTCS MOSIBICHHUE
MYJIBCAIMIA B IBIKYIICHCS €CTECTBEHHBIM 00pPa3oM BOJIE.

Cepitie — 3TO CBOEro pojia KiarnaH-KOMIICHCATop, Oyaroiapsi KOTopoMy paspsukeHHast (BEHO3Has)
KpPOBBL o0oramaercss KucjaopoaoM, Mpoxos depes3 Jierkue. Kuciuopo CBSI3bIBaeT KOHEUHBIE TPOIYKTHI
MeTabOJMYECKUX TMPOIEecCcoB. IIpoayKTaMu JaibHENIIEro PenyIbCHBHOTO Pa3sBUTHS KPOBHU SIBJISIOTCS
KOH(OPMAIIMH, KOTOPbI€ OBICTPO JOCTUTAIOT BBICHIETO S(PHUPHOTO M SHEPIETHYECKOTO COCTOSHHUSL.
Brarogapst neificTBHIO Tela U pacCesTHHOW CBETOBOW DHEPrHM 3TH arjioMepaldid B KauyecTBE HOBOM
KPOBH COCPEIOTAYMBAIOTCS W MATEPUATU3YIOTCS B (u3Myeckue CcyOcTaHimu. M3 3THX BTOPHYHBIX
MPOJYKTOB (DOPMHPOBAHUS CTPOSATCS MEPBOPOIAHBIC CHHTE3UPYIOIIHE CyOCTAHIIMH, a UMEHHO (OPMBI
SHEPTUH, KOTOPHIE B3aMMOICHCTBYIOT C OKPY)KAIOIUMHU TIOTEHI[MATaMH M TAKMM CIIOCOOOM T€HEPUPYIOT
(bu3HUECKre SHEPTHH TeJla — €ro CIIOCOOHOCTh JBUTATHCS, YIPABIATH COOOI.

B nipunIumre, Te xe camble MPOIECChl MPOUCXO AT BO BeeX pacTeHusx. KopHesas nmpoToriazma —
HUCTOYHHK OTPHUIIATCIBHBIX TOTEHIMAJIOB, OJlarojaps KOTOPBIM  CBEPHIAOTCS  IUIOAOTBOPHBIE
B3aUMOJICUCTBHS C MO3UTHBHO 3apsIKCHHBIMU aTMO- CepHbIMH cyOcTaHmusaMu. OmaTh ke Oaaromgapst
OpSIMOMY BO3JCHCTBH [0 TEIUIla W CBETa MPOUCXOIUT BHYTPEHHSS KOHICHCAIMS MPOIYKTOB STHX
B3aUMOJICHCTBHI 0O0Jiee HU3KOTO KayecTBa, M CIIOM 3a CJII0EM HapacTaloT KJIETKH Tejla PACTEHUS] — 3TO
¢busuueckuii pocT. J[BHKkeHHe» BO3HHKaroliee Oarogaps (U3UYECKOMY HMITYIbCY, MPUBOJIHT K
MeTahU3nIECKOMY 00pa3yrolieMy ABHKCHUIO U B TAIbHEHIIIEM K POCTY MPOU3BOAUTEIBHOCTH.

HpI/I COOTBCTCTBYIOIIUX TCMIICPATYPHBIX BJIHUAHUAX, @ HWMCHHO HpPH OJUTOJUHAMHUYCCKUX



(IMccouMaTHBHBIX) W KAaTAIUTUYEeCKUX ((POPMATUBHBIX) BCIOMOTATENBHBIX BIHSHHUAX, MAaJloro
uMIynbca OyAeT AOCTaTO4YHO, YTOOBI B HMEIOIIEM MPHUPOJHBIE OYEPTAHUS U CICIAHHOM U3
COOTBETCTBYIOIMX CIIABOB YCTPOMCTBE Karaeobpasyromue® )KuaKue MM razoo0pasHble CyOCTaHIIUM
peoOpa30BBIBAINCH U MOJAHUMAINCH Ha 00Jiee BHICOKMN YPOBEHb Pa3BUTHS (CTAHOBWINCH d(PUPHBIMU
WIM DHEpreTUYecKuMu Qgopmamu). B cBoio ouepenb, OHM OTBETCTBEHHBI 3a AAJbHEHIINE MPOLIECCHI
PETPOYyKIINU U Pa3BUTHS, POCT (PU3HUECKON CYOCTaHINH U YIIydlIeHHE MeTa(hU3NIeCKIX KauecTB.

HenonupoBaHHBIA KepaMudeckuii cocya’, hopMa KOTOPOro MaKCHMAIbHO TIPHOIIKEHa K hopme
sTii11a, JOJKEH OBITh 3aI0JTHEH MOPCKOM BOJIOH, OABEpraBIIeCs BO3CHCTBUIO COJTHEUHBIX JIydel, WK
OKHCIICHHON TPECHON BOJOW, MPEAMOYTUTEIIEHO PEYHOW. YCHEemHOCTh PadOThl 3aBHCUT OT CTETICHU
KHACIIOTHOCTH ¥ WHCOJSIMH. HenocTaTok CONHEYHOro CBETa MOXKHO BOCHOJHHTH J00aBIICHHEM
MEepOKCUIa BOJOpOJa, HO TpU O3TOM Tpedyercs oOmydeHue KBapieBod mammoil. I[lpome Bcero
HCIIOJIb30BaTh COJIHEUHYIO SHEprui0. HavaneHas TemmiepaTypa Bobl 10bKHA ObITh Mexay+12 °C (53,6
°F) u +17 °C (62,6 °F). B aTy Boay ciefyeT J00aBUTh MUKPOI03bI CEPEOPSHBIX, IIAHKOBBIX WJIM MEIHBIX
CTPY’KEK. DTH MEeTaJllIbl MOTYT TaK)Ke MPUMEIINBAThCS K ra30BOM CMeCH, MPOXoaslIeil uepe3 POpCyHKH
BHYTph amnmapara. B 3ToM ciydae 4acTUIbl WJIM TOHKHE IJACTHMHKHU JIOJDKHBI OBITH TaKoro pasmepa,
4YTOOBI HE 3aKYIIOPUTH OTBEPCTUSI (POPCYHOK.

1 OTHOCI/ITCH KXXHAKOCTAM HJIM ra3am, CHOCO6HBIM Ipyu NaaCHUU CO6I/IpaTBC${ B KaIlJIu.

2 ®opma sTOrO cocyma cpoiaHu (opme Tawibl, koropyio Buxrop Illaybeprep omuchiBaer Tak: «JIroau JpEeBHHMX
KYJIbTYpP UCIOJIb30BaJIN TaK HaSbIBaeMy}O Fanny JUIA XpaHCHUA )KK}IKOCTeﬁ, STOT TauHCTBEHHBIN COCy}I COXpaHAJI CBEKECTh U
KU3HEHHYIO CHIY JIIOOOM KUAKOCTH, OyJb 3TO BOIa, MOJIOKO M T J. 'ajuia Jenanach U3 TIIUHBI ¢ BHICOKHM COJEPKAHUEM
QIIOMHUHUS BO BPeMsl IPHUUYIUIMBBIX PUTYaIbHBIX 00psinoB. Kycky rivHbl npunaBanack 6a3ucHas yp-(opma nsaTHyroibHUKa,
a 3aTeM HAa FOHYAPHOM KpYry — ecTeCTBeHHas (opma. Eciu Bce aenanoch MpaBHILHO, TO HA OCHOBE W3 MSATHYrOJbHUKA
CO3IAaBAJINCh €CTECTBEHHbIE SUIEBHAHBIE (OPMBI, B KOTOPBIX pELIAIONIYIO pPOJIb WIPad JAEIbTOBUAHBIE 3yOLbI
npsAMOyrojibHuKa. Tarke COOMIOAANUCh pasMep TUIOTEHY3bl TPEYTOJNbHBIX 3YOLIOB, NPOIOPLHMH C PaguycoM, YHCIIO
000pOTOB I'OHYAPHOrO Kpyra B MHHYTY, CHJIA, C KOTOPOH pyka Macrepa MOKET KacaThcs cocyaa. KauectBo cocyna, B
KOTOPOM J[@)K€ Ha TOpsAYeM IIeCKe, MOJ NaJAIlMM COJHLEM» OXJIaKIadach Harperas BOIa, 3aBUCEIO OT MHOXECTBA
(bakTopoB, KOTOpBIE BO3JEHCTBOBAIM Ha AMIEBMAHYIO (OpMyY, MOKa OHA Bpam@aiack ¥ (OPMHUPOBAIACH» (KYpHAI
«Implosiony, Ne 115, ctp. 62-63)

MarteMaTuuecKku CIIeIyeT ONPESIIUTh MPOTOPIMI0, B KOTOPOM JOJDKHBI HaXOJIWUTHCS JIBa MeTala
MPOTHBOTIOJIOKHOTO 3apsiga. B Bogy MOKHO 100aBUTH YacTHYKK Oyporo yrisi KyOM4deckod (opmbl,
(docharbl, HEMHOTO MarHe3WH U OCTAJILHBIX KOMIIOHEHTOB, KOTOPBIE MOTYT COJIEPKaThCsl B POTHUKOBOM
Bosie. Kcraru, conmm He ciaemyeT moaBeprarb BO3ACHCTBHIO COJIHEYHOTO cBeTa. KauecTBO KOHEYHOTO
MPOJAYKTA YIYYIIAIOT JO0AaBKH CEpbl, HEMHOTO HUTpATOB M moTanl. YeM pazHooOpasHee MHIPEAUCHTHI,
TeM Jydllle TMOJYyYalollascs CMeCh, TOJIbKO CIeQyeT coONMoJaTh MaTeMaTHYeCKH pacCUuMTaHHbBIC
MIPOIOPLIUU TPOAYKTOB.

Korpa Bce BhIlICONMCcaHHOE CIETAHO0, 3aKPBIBAETCA KPBIIIKA COCY/Ia, CMECh H30JUPYETCs OT CBETa
1 BO3/lyXa. 3aTeM [00YE-pEIHO MOAATCS J103bl YIIEKUCIOr0 ra3a 1 BO3/yXa WM KUCIOpO/a, IEPBBIi
CBEpXY, a BO3AYX/KHCIOPOJ CHHU3Y, HO TakKUM CIOCOOOM, 4YTOObI HE CHpPOBOIMPOBATH YCUJICHHE
JIABJICHUS BHYTPU YCTAaHOBKHU.

[Tomaromuiics cBepXy YIIEKUCIbIN ra3 MOHWKAET TeMIepaTypy U BCKope abcopOupyeTcs BOAOM.
HNonusupoBanHast ra3o- . Bas CMeCh 3aTATMBAETCS BOJOM, 3aT€M MOCTYMAeT MOPLHUS KUCIOpPOAd, €ro
paccpeoTOYeHHEe JOJDKHO MPOUCXOIUTHh TOJILKO BHYTPHU BOJBI — OH OYAET KOHIEHTPUPOBATHCS B
BepxHEM cioe. B pe3ynbTaTe modydaeTcss paslielieHHas Ha CJOH, CAMOYIUIOTHSIOLIAsACS CBA3aHHAs
CTPYKTYypa, 4epe3 KOTOPYIO MPOXOJAAIIEMY CBEPXY YIJIEKHCIOMY Ta3y HpuUxoautcs IuddyHIupoBaTh.
Ecnu mporecc mpoTekaeT MpaBUIIbBHO, TO B MPOCTPAHCTBE HAJl BOJOM JOCTHTAETCS HKCTPEMAIbHO
CHWJIBHBIN BaKyyM, KOTOPBIH IPOOUT Ha YACTHIIBI M OXJIAXKJIAET B3MBIBAIONIMK BBEPX YIIIEKHUCIBINA Ta3
emie OoJbllle, OKa3bIBas MHTEHCU(DUIIUpPYIOIIee ASHCTBUE, C OJHON CTOPOHBI, U CO3[aBasi MOJSIPHOCTH
MEXY T'a30M U BOJOW — € IpPYrou.

brnaromaps 2Toii B3aMMHOW WHTEHCHU(HUKAIMU BEIIECTBA HAYMHAIOT JIUCCOIMUPOBATh, W
TeMreparypa BoJbl MeaneHHo manaet a0 +4 °C (+39,2 °F). D10 3HadYeHHe MOJDKHO TOIECPKUBATHCS
Mmojaueil ra3oB, BO BpeMsl UYero MOXXHO HAOMI0JaTh HE3HAYUTENbHBIC KOJEOaHUsS MaBICHHS. JTO 3HAK
TOTO, YTO BOJA Hayaja JAbIIaTh W MYJIbCHUPOBaTh. EcCiiM BAPYr AaBi€HHE MPEBBICUT MOJIATalOIIUNACS



YPOBEHb, 3TO 3HAK MPOTPECCHUBHOTO PAa3BUTHUS TEIUIA, B TO BPEMs KaK CIaJl IaBJICHUS CUTHAIU3UPY-BT 00
M30BITKE YIJIEKUCIIOTO ra3a. 37ech 3apOo’KJarolasicss OMAacHOCTh B3pBIBA, KOTOPOH MOKHO H30€kKatb,
MOJyIEPKUBAst TeMIeparypy Bosl Ha ypoBHe +4 °C (+39,2 "F). [yt 3TOro Hy>KHO MPOCTO PEryINpPOBATH
MOCTYyIUICHHE Kucioponaa. Hebonblre KoJIMYecTBa KUPHBIX BEIIECTB, TAKHX, KAK MAclia, MMOBBIIIAIOT
BAJCHTHOCTh CMECH M BEpPOATHOCTh B3phIBA. Tak dYTO € C€aMOro Hayajga CIEAyeT HCKIIOYHTh
MIPUCYTCTBUE STHX BEIIECTB.

Ecmu, HECMOTpSI Ha TO YTO BCE KOMIIOHEHTHI PAaCTBOPU-YHCH, HE TIPOMCXOIUT HUKAKUX PEAKIINH,
TO CMECH HAJI0 JaTh COCTOSITh 2 4Yaca, BCE 3TO BpeMs JIOJDKHA MOJIepKUBaThCs remmeparypatd "C
(+39,2 °F). Jlerue Bcero 3TO OCYLISCTBUTH 3 MOjBajiec Wiu morpede. Eciu B pacnopsbkeHHH €CTbh
XOpOImHi Torped, TO TMPOLECC MOXKHO YHPOCTHTh, IIOCKOJIBKY TpPEOYIOTCS TOJBKO HECKOJBKO
MOTIEPEMEHHBIX BIIMBAHUI KHCIIO-30/1a M YIIIEKHUCIIOTO Tra3a. 3aTeM BCe MOKHO NPEIOCTaBUTh 3€HCTBUIO
(bepMeHTOB, TOYHO TaK K€, KaK IpPU NPUTOTOBICHWM BHWHA WIM cuapa. B asTom ciydae, kcraTH, Ha
HaYaJIbHOM CTAaMH BCE KOMIIOHEHTHI CJIEIyeT HECTICITHO IMOMEIaTh N0 <pyry MpH MOMOIIH MOKPBITOTO
W30JIAMEH MHUKCepa, y KOTOPOTO C OJHOW CTOPOHBI BMOHTHpPOBaHa cepeOpsHas WM IHH-<OBas
JomaTka, a ¢ Jpyroi — wmenHas. [Ipym 3TOM Henb3s HapylmiaTh HW30JALUIO, MOXHO, HarpuMep,
MCI0JIb30BATh YIJIOTHSIOIIEE KOJIBIIO.

Copep:xaHue YrieKuciaoro rasa JobKHO mpeBblmath 90%, U 3 KOHEUHOM MPOAYKTE MPOMOPLUU
BEIIECTB JIOJDKHBI OBITh Ta- KMHM K€, KaK M B BOJIe TOPHBIX pOIHUKOB. HeoOxoqmMo, 4ToObI BEIecTBa,
KOTOpBIE 00pa30BalCh NIPU CBETE, paclaiaiich B TEMHOTE, U Ha000poT. Uepe3 3TH momepeMeHHBIC
MPOIECCHl  JIGKOMIIO3UIMKA  (OPMHUPYIOTCS  CTPYKTYphl pa3HOW mpuponsl. PokneHwe u  pacman
BBI3BIBAIOTCSl MICKYCCTBEHHO W TIEPHOIMUYECKH W HHTEHCHU(QHIUPYIOTCS A0 TEX IOp, TMOoKa He Oynmer
JOCTUTHYTO TTOJIHOE PACTBOPEHHE.

[Toporperas koHEUHass cMech MMeeT 3amax OeH3uHa, HO He TopuT. OJHAKO, eciu ee pa3IpoOUTh
yepe3 (opcyHKy M cierka cKaTh OITYCKAIOUIUMCSl TMOpPIIHEM, MPOU30HAET B3pbIB. MBI JOCTUIIN
CO3JAaHMs SKCIJIO3MOHHOM BOJIBI, KOTOpas SBJSETCS HCKIIOYUTENbHO CTaOWIBHBIM U 0€30MacHBIM
BEIIIECTBOM, HO MPOBOLMPYET OoJiee CUIbHBIM AMHaMUYecKui 3((eKT B MOPIIHEBOM JBHUraTeliie, 4eM
MPOJAYKT, TMOJYyYEHHBIH Yepe3 MUCTUULIUI0 HePTH, KOTOPHIA MBI Ha3blBaeM «OCH3WH» (Ta30JIMH).
brnaronaps u30BITOUHBIM 3JIEKTPOMATHUTHBIM BCIIBIIIKAM 3Ta CYOCTaHILIMS MO>KET HCIOJB30BAThCS B
JIM3EIbHBIX TBUTATEIISX.

Jlisa mupoxoMaciTabHOro MPOU3BOACTBA MOKHO HCIIOJIB30BATh CHEIHANIbHbIE TPYOBI, KOTOpHIE
OXJIAKJAIOT U 3aCTaBIIAIOT COJICHYIO BOJY T€4b OMOJAMHAMUYEeCKH. B Takux TpyOax MOXKHO pa3pylIUTh
T00BIE CeNbCKOXO3AMCTBEHHBIE WM MUIIEBbIE OTXOJIbI, TOJIBKO OHU JOJDKHBI BHaYalle MOJBEPrHYTHCS
BO3JICHCTBUIO ()EPMEHTOB B MOPCKOM WJIM TMOJACOJICHHOM MPECHOW BOJE, OJHOBPEMEHHO OXJIAXKIAsCh.
BanenTHocTh cMecu yBenMYMBaeT NOOABICHHE JIOMTHKOB pEIbl, KOXYpbl (PYKTOB, LEAPHI. ITO
BO3MOXHO, TMOCKOJIbKY MBI HCIHOJB3YeM OYEHb NPOCThIE MPUPOJHBIE TIpolecchl. Bce, 4To Korma-To
pOCIIO, KUJO, ABUTaloCh, MyIbCUPOBAIO, OPOANIIO, Pa3BUBAIOCH, CHOBA JOCTUTAaeT COCTOSHUS >KU3HH,
MycTh B BHUJOU3MEHEHHOU ¢opMme, Onarogaps €CTECTBEHHOMY JBIJKEHHUIO M COOTBETCTBYIOIINM
YCIOBUSIM.

C xaxnpIM moHWKeHueM Temnepatypsl Ha 1 rpanyc Llenbcus (1,8 "F) rassl ymeHblnaroTcs B
o0beMe, M C MOMOIIbIO ITOI0 MOXKHO JOBECTH HX J0 aOCOJIOTHO PHEPreTHYECKOro COCTOSIHUA (4-To
u3MepeHus). 37ech OuUeHb BAXXHO pa3NuyaTh MaTepUadbHbIE U HEMaTepHalbHbIE CTPYKTYPHI.
HeBo3moxkHO mosiBeHne HU (POPMATHUBHBIX, HU JIEMAaTEPUAIU3YIONIUX CUJI, KOT/Ia KTO-HUOYAb 3aX04eT
aKKyMyITUpOBaTh TO3UTUBHYIO WJIM HETaTUBHYIO SHEPrui0 B JIIOOOW JAHHOW JKUIAKOCTH. ITO
MPOUCXOJUT TOJNBKO TPU aHOMAIbHOM TOYKe, WM TOYKEe HeH-TpanbHOCTH, b KoTOpoi
JIeMaTepUaIN3yOTCs TPOCTPAHCTBO U 30bEM, B PE3YJIbTaTe YEro MoJIy4aeTcsi SHEPrusl BHE U3MEPEHHUS.

9 MammHa TMIIA penyJibcaTop

«Ham nysicna ne nayka ¢oopmyn, a nayka popmy.

Buxkrop Illay6eprep, sxypran «Implosiony, Ne 124, c. 29

IIpou3BoANTEJBLHOCTH M MPEMMYIIECTBA HMIIJIO3UOHHON MAIIMHBI

Jlaiinm, 27 mapra, 1955 1., sxypran «Ilmplosiony, Ne 61

BcaceiBaroras Typouna (cM. puc. 20), 6oiiee u3BecTHasE KaK UMIUIO3HOHHAS MalIMHA, OTIMYACTCS



OT COBPEMEHHBIX Typ-SHH, KaK JIeHb OT HOYM. Bce 3T TypOMHBI — MEXaHU3MBbI, KO-TOPHIE BBI3BIBAIOT K
KU3HU peakTUBHBIE cuibl. Ho BcackiBarommas TypOMHA MPOAYIHPYET BOAY, & COBPEMEHHBIC TYpOUHBI
paspyLiaoT ee.

CoBpemeHHast TypOMHA UCTIOJB3YET CHITY JaBIIEHHUS MOTOKA BOJBI, U 3()(PEKTHBHOCTL ee paboThI
3aBUCHT OT KOJUYECTBA BOJBI WJIM Tapa. BcaceiBaromas TypOuHa He TpeOyeT HHKAKOTO JABIICHUS U
MOXET HCI0JIb30BaTh CIOKOWHYIO Boay. OnHako, XTOObI TPUBECTH €€ B JCHCTBUE, HYKHBI
COBPEMEHHbIE METOJbl. UeM CuilbHEE CKOpPOCTb CTapTepa, TEM CHUJIbHEE 3aKpyuyMBaeTCs BoJa U TEM
OOJIBIIIE TPOU3BOJAUTEIHLHOCTh TypOWHBI. [lOCTEIIEHHO BOJHBIE MAaCChI YIUIOTHSIOTCS. BpamieHwue
MHOYECTBA 3aKPY>KEHHBIX TPYO T'€HEPHUPYET MO MX MPOJOJIBHBIM OCSM LIEHTPOOEKHYIO CUITy, KOTOpas
MPOSIBIISIECT ceOs KaK pa3BUBAIONIASICS peaK-TUBHAS CHJIA.

['enepanus 3TUX peaKTUBHBIX BpAIaTEIbHBIX CHUJI M €CTh MO-Te€3Hasi paboTa 3Toi TypOuHbl. OHa
3aBUCUT OT HAYaJbHOW CKO-30CTH, C KOTOPOW Macca BOJIbI 3aCachIBA€TCs BBEPX, YIJIOTHSET- CA U
yckopsieTcsi. HauanpbHyI0 CKOPOCTh MOKHO PETYIIMPOBATH CTAPTEPOM, KOTOPBIM MPOU3BOIUT HAYATHHBIN
HMITYJIBC JIJIS1 BpAllaTeIbHOTO YCKOpEHUs 0e3 TpeHHs.

Tak ke, Kak WHKEHEPY, KOTOPbI HE TOJI03PEBAET, YTO MPOJYKTHI PEIYKIIMU MPUCYTCTBYIOT B
KKJIOW JBWXKYIIEHCS CyOCTaHIIMKM C OWMOJSPHBIMH dJE€MEHTaMU, HaM OyaeT TPYIHO paclo3HATh
MIPOMCXOXKACHUE JTOTIOJIHUTEIBHBIX BpallaTeNbHBIX CHJl. VX akKTMBHOCTH BO BCachIBarolield TypOuHE
BEJIMKA, KaK HU B OJTHOU JPYyroi.

BcaceiBaromasi TypOuHa SBISIETCS Tak)Ke€ MAIIMHOW JUIsi OOJaropakMBaHUs BOJBI, B KOTOPOM
MOHO OYMCTHUTH 3arPSA3HEHHYIO MTPECHYIO BOTY, @ MOPCKYIO IIPEBPATHTH B KAYECTBEHHYIO MUTHEBYIO.

[Tpou3BoUTEIHLHOCTH 3TOM TypOMHBI B 9 pa3 BHINIE, YeM MPECC-TYpOUHBI, MMOCKOJIBKY B CHCTEME
TpyO HE CO3/IaeTCsl HUKAKOTO COMPOTUBIICHHUSL.

Kaxaplil 3HaeT emie co MIKOJbl, YTO Y 3€MJIM €CTh MAarHUTHAs MPOJOJbHASI OCh, BOKPYT KOTOPOU
OHa Bpariaercs. B kaxxaom yueOHHMKe 10 PU3MKE MOKHO IIPOYECTh, YTO Y BEIIECTB MOXKET HAOII0JaThCs
MarHeTu3M II0 OTHOLIECHHIO K >Keie3y, KoOalabTy, HHMKEN0, MapraHiy. [IpoTHBOMOIOXKHOCTH 3TOI
(dbopMbl MarHeTH3Ma — OPraHMYECKHil BakyyM, Oyarojapsi KOTOpOMY B OPraHUYECKHE IPOIIECCHI
BOBJICKAETCS KUCIOPO/I.

W3BecTHast Takke Kak «IMaMarHeTu3m», 3Ta (popmMa MarHeTu3Ma BO3HHMKAET, KOTJa BEIECTBO C
HEMPOYHOU CTPYKTYpOH, Kak, HallpuMep, BOAA WU BO3IYyX, 3aKPYyYHUBAETCS BOKPYr COOCTBEHHOI OcH.
Takoe JBWKEHHE NPUBOIUT K OXJIAXKACHUIO W YMEHBIICHHIO B o00beMe. ITO MPOBOIUPYET
BCACBIBAIOIINI WU NPUTATUBAIOIINNA 3D (DEKT.

OTa 0Ch HE MOX0Ka Ha OCb COBPEMEHHBIX TypOMH. B MMII-T03MOHHON MalIMHE HET OCH, a €CTh
BTYJIKa, B KOTOPYIO JIOTapu(PMUYECKU BCTPOCHBI 3aKpydEHHbIE TPYOBl. DTO BBHIBEPHYTHIH (M3HYTpU —
HapyxXy) Mpomeiep, KOTOPbIi HEeHTPOOSKHO 3aKPyYHBAET MAcChl BO3JyXa M BOJbL. Torma HauuHaeTr
JeCTBOBaTh TAMHCTBEHHOE OTPHUIATEIILHOE JaBJICHHE, KOTOpPOe OOHapyKHs B TPYIHOM KIETKe
npodeccop 3ayepOpyx. OnmoneHT nmpodeccop Mukonnu HaspiBal ero cymacueamuM. Ho mpodeccop
3ayepOpyXx HE 3HaJI O TOM, YTO ATO JaBJIEHHE CBS3aHO C JUAMArHETUYECKHMMH OTPHUIATEIIbHBIMU
PEaKTUBHBIMU CUJIAMHU, KOTOPBIE YIPABISAIOT CAMOLIMPKYIALNEH KPOBH.

Taxxke B ommcanmn ycrtpoiictBa TpyO Illaybeprep ymoTrpebmnser MOHATHE *30II0TOE CEUYEHUE» HIH «OTHOIICHHE
®duboHauum», To ecth 1:0,618033988

Hosgelimme nccnenoBanns Onpenenuiig, 9YTo 3eMilsd BPAIAETCsl 0 CIMPATIEBUAHBIM KOCMUYECKUM
OyTSIM BOKPYT CBOCH . JMaMarHETHYECKOM OCH. JTa OCh, B CYI[HOCTH, KOHICHTpAIMs | JUHATCHOB,
KOoTOpast 00pa3oBbIBaeTcsl Oiarojiaps 3akpyduBaronieMy IBHKEeHHI0. Och TIOX0Xka Ha JbIPY, B KOTOPYIO
3acachiBa- | I0TCS 3apoJIbIIeBbie cyOcTaHuu. Eciu Obl Hayke ObLIO M3BECTHO 3TO paHBIIE, TO HUKOTIA
Ha 3emJie He yOuBaiIM W He Ayummiu Obl Boay. IlepeocBelieHHas WM meperperas Boja HEMPEMEHHO
noru6aet. J[0o60e BMeEIIAaTeNbCTBO B E€CTECTBEHHOE TEUEHHE PEKHM — IMPECTyIUIEHHEe, MOTOMY YTO
HapylIaeTcs CI0KHOE 3aKpyueHHOE JIBHKEHUE BO/bl. boiiblie He 00pa30BhIBaIOTCS BOPOHKH, KOTOPBIE,
KaK MMHHUATIOPHBIE LIUKJIOHBI, 3aCaCBIBAIOT KMCIOPOJ, BO/IAa IEPECTAIOT JAbILIATD.

Bce 310 nerko mokasarb, HarJsiAHbIE IPUMEPBI HETIPEPHIBHO JEMOHCTPUPYET HAM Hallla JKHU3Hb.
JIronu, KOTOpble HE XOJAAT MATU MO OMAacHOW Jopore, OyAyT MOKyNmaThb OMOTEXHUYECKHE MAIIWHBI U
npuOOPHI TOYHO TaK K€, KaK OHH MOKYIMAIOT IPOAYKTH B MarasuHax 3/I0pOBbsl, KOTOpPBIE pacTyT ceifuac



KaK I'pUOBbI.

IIpousBoacTBo OJiaropoaHoii um mnuTheBOl Boabl. M30paHHble cBeleHHs U3 KypHaja
«Implosion»

B menom mpobnema coCTOUT B TOM, KaK CO3/1aTh ABIIIANIYIO BOAY MPU MTOMOIIH TeXHUKHU. [Ipexne
BCEro, BOJa JOJDKHA OBITh (hakTHdecku XUBOW. J{isi TOoro 4ro® ee OKMBUTH, HAZO 3aCTaBUTH €€
BpaIaThCs MOTIEPEMEHHO B PAa3HBIX HampaBlIeHUsSX. Eciam HYXKHO 3apsauTh 00JaropoKeHHYIO BOIY 10
OTIpENICNICHHOW CTENEeHH, TO BHaYaje HYKHO yJaIUTh uMeromuiics 3apsa. [lostomy ymoOHO
WCIOJB30BaTh JUCTHJUIMPOBAHHYIO BOAy. B Hee ciemyer 100aBUTh MHUKPOIIEMEHTBHI, KOTOPHIC
cozepkarcs B JeueOHOW MHUHEpanbHOW Boze. Ilpu 3ToM TemmepaTypa noipkHa omyckarses ¢ +20 "C
(+68 °F) no +4 "C (+39,2 °F).

Aot Kokamy, sxypuan «Implosiony, Ne51, c. 12

Korpa temneparypa B anmapate nocturaer otMerku +4 °C (+39,2 °F), HauMHAIOT NPOUCXOIUTh
«IIPOLIECChl  XOJIOAHOTO OKHUCIIEHUS», IOCPEICTBOM KOMX KHCIOpPOJ CTAHOBHUTCS IIaCCUBHBIM H
CBSA3BIBAETCS, WJIM OMYJIbIMpPYETCS, BOJOPOJOM, KOTOPbIM akTuBH3Upyercs. CHIlbl «BEYHOTO
IUIOZIOPOANS» 3aKPYUUBAIOT «OIJIOJOTBOPSIOLINE CHIIBI», U OHU CIIMBAOTCSI BOEANHO.

Buxkrop Illay6eprep, sxypran «Implosion», Ne 21, ¢. 5

OueHp xopomo 100aBUTH HEMHOro JbAa. BMmectumocth ammapara — okosno 11 siutpos (2,9
rajuioHa) (cMm. puc. 24—26). OH 10 KpaeB 3amoiHSAETCS BOJOHW, TaK YTO HMCKIIOYACTCS MPUCYTCTBHUE
BO3/yXa. 3aTeM H30JHUPYETCs, W TOCie 3TOro B Hero noOaBisercs dervipe autpa (1,06 ramiona)
YIJIEKUCIIOr0 Ta3a, KOTOpbIe BBITECHSIOT YEThIpE JUTpa BOJABL 3aTeM YCTaHOBKAa NPUBOAUTCA B
nBUKeHHe. BcacbiBaromias cuia BOpOHKH, oOpasymolleilics B ammapare, O4eHb OBICTPO CMEIINBAET
VIJICKUCIIBIA Ta3 C BOJOW, W O4YeHb ObICTpO oOpasyercs BakyyMm. lloa BIusHHMEM ATOr0 BaKyyMa
pa3IMyYHble MUHEpaJbl U METallIbl — MHUKPOIJIEMEHThl — CBS3bIBAlOTCSA ¢ Bojoil. Ilpu manenun
temnepatypsl ¢ +17 °C (+62,6 °F) go +4 "C (+39,2 °F) kuca0po HEaKTHBEH, a YIJCBOIOPOIBI U
BOJIOPOJT — coBceM HaobopoT. Boma ronomna, u el HyxeH kuciopoi. Eciau BBIIUTH Takyl BOIY
CBEXEH, To B OpraHu3Me YCTPAHUTCS U30BITOYHAS KHUCIOTHOCTh. [lepeoKHclieHHble KIETKH CMOTYT
CHOBA JIBIIIATH.

Aot Kokanu, xypaan «Implosion», Ne 51, c. 12

Obnaropaxkuaroliee BOAy YCTPOHCTBO JOJKHO 00J1a/1aTh CIEAYIOIIUMU XapaKTePUCTUKAMMU:

1) oHO MOMKHO BpallaTh BOAY MOMEPEMEHHO TO B OJHOM, TO B JIPYIOM HaIlpaBICHUU—TaK, Kak
3TO MPOUCXOJUT B MMPUPOJIE;

2) BOAa JOJDKHA [IBIIATh, YTOOBI TMOTJIOTHTH JO0OaBisieMble B HEE MHIPEIUEHTHl (Kak
ra3o00pa3HoOM, )KUJIKOH, TaK U TBEPAOH MPUPOIbI);
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3) Temneparypa A0JDKHA U3MEHAThCsA. BomamomkHa oxnaxnaatees ¢ +17 °C (+62,6 °F) no +4 °C
(+39,2 T), craHOBSCH MPU ATOM OCOOCHHO TIJIOTHOM;

4) nmoykHa ObITh BOBMOXHOCTh YCKOPEHHUSI IBUKEHHUSI BO/IBI,

5) BakyyM, KOTOPBI MOSIBIIIETCS BCKOPE MOCIE YIUIOTHEHHUS BOJIBI U MOTJIOIICHHUS, TOJDKEH OBITH
M30JIMPOBAH U 3aIMIICH OT BHEIIHUX BIUSHUML;

6) y anmapara J0JbKHa ObITh MOIIIHAS U30JISIIUS, YTOOBI N30€KaTh

YTEUKHU JNEKTPOMArHUTHBIX 3apsi0B, 00pa3yroIUXCs B BOJIE;

7) HampaBiieHHEe, B KOTOPOM 3aKpYy4HBAETCs BOJIA, JOJKHO MEHSATHCS MOOYEPEHO: ClieBa HAMIPABO

1 Ha00OpOT.
Aunoit Kokaiu, sxypHan «Ilmplosiony, M3 54/55, c. 45
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Puc. 25. Pentynscatop B pa3pese
OTan oyMIIeHHUs BOIbI B TIPOLIECCE IIPUTOTOBICHHUS 00J1aroposKeHHOH BOABI

1. Jlo oummieHus BoAy clleAyeT NMPOKHUISITUTh, YTOOBI YyIAJINUTh BEC MPUMECH M NPUCYIIMN el
BHYTPEHHUH MOTEHLIHAN-

2. B OTKpBITHIM SMLIEBUIHBIN cOCyq MO KENaHWIO J00ABISIOTCS HHIPEIUEHTHI, HaIpUMEp
[IOBApEHHAsA COJIb, KPEMHMH, KaJIbLUUH M T.A., KOTOpble ObUIM YCTpaHEHbI BO BpEMs IPEJbIIYIIEro
nporecca- MoxHO T00aBUTh HACHIIIEHHBIX Macell.

3- Cocyn JIOMDKEH /10 OTKa3a (Y4TOOBl MCKIIOYUTH NMPHUCYTCTBUE BO3J]lyXa) HAIOJHATHCS BOJOM
temreparypsl +17 °C (+62,6 T).

4, 3atem ammapar H30JMpPYETCS W OTKpPHIBAETCs KJIAallaH Ha JHE. B ycTaHOBKY BIyCKaeTcs
YTJIEKUCIIBIH T'a3 10 TeX Mop, MoKa

cHM3Yy He BbITeueT 4 nutpa (1,06 ramnoHa) BoJbl, TO €CTh BHYTPH ocTaHeTcs Bcero 7 mutpos (1,85
rajuiona). Ilocne sToro, ammapar 3akpbIBaeTcsi M THIATEIbHO MPOBEpsieTCS M30JALKs, 4TOOBl He
YIIYCTUTh POKJAIOLIUICS BaKyyM.

5) YcraHoBKka momeniaercs B pepHKUPATOpP WIM MOXKET ObITh caMa CHa0)KeHa OXJIAXKJIAIOIIUM
YCTPOMCTBOM, BCTPOEHHBIM B! H30JUPYIOIIYI0 O00J0YKY, IOCKOJBKY HEOOXOAUMO OXJIaJUTh,
cyberanmmio g0 +4*C (+39,2 F), 6naromaps yemy ocrapmmiics KMCIOPOJ CTAaHOBHMTCS TACCHBHBIM.
IIpy 5TOM HE NPOMCXOANUT HHUKAKUX IPOLIECCOB OKUCIEHHUS WM pasjoKeHusi- Ternepb akTUBHBIN
KHCJIOPOJ MOKET CBSI3BIBATHCS (IMY JIBTMPOBATHCS) BOJAOPOIOM WM YIIIEKUCIIBIM Ta30M.

6) B 10 Bpems kak MoTop paboTaer, Boja OyJeT BpallaThCsl U MOJHUMATHCS BBEPX IO CIUPAIH,
OJTHOBPEMEHHO OHa OyAeT «abllaThy». Bojy ABMKET Bpamaromuiics Onaromaps MOTOpPY MeIHBIN
BOTHYTBIN JUCK.

7) B BepxHIOI YacTh ammapaTa BCTPOCHA KyIoJooOpa3Has Bpalllalollasics MegHas KaMepa-



Bpamartomas Bojga OynmeT cmpeccoBaHa WM, M OH 3acTaBUT €€ OIycKaThCsl BHU3. BomoBopot
MIPU3EMIIMTCS HA MEJIHBII IUCK, U IIPOLECC IIOBTOPUTCS 3aHOBO.

8) ABTOMAaTMYECKHUH KOHTPOJb IIONEPEMEHHONM CMEHBI HaIlpaBJICHHUs BpaIlEHUs MOTOpa
HEOOX0JUM Uil TOTO, YTOOBI CKONMPOBATh TEYEHHWE BOJBI B NPHUPOJE, B HETPOHYTHIX YEIOBEKOM
BOJHBIX [TOTOKAX.

Aot Kokany, xypuan «Implosion», Ne 85, ¢c. 9—10

HNucrpykuun, npenocrasiennbie Bukropom layoeprepom

Kypnan «Implosion», Ne 21, ¢. 5

L Sifo 1o xpaeB HANOJHUTH POJHUKOBOM BOJOM (HM MPHU KaKuUX YCIOBHUSX OHAa HE JIOJDKHA
cozepxkathb xyopa), wiu aqua destilla-ta, wim rasuposannoit Botoi. HauanpHas TemmnepaTypa He MOKET
npesbimats +27 1C (+80,6 9F). B mepBEIX ONBITAX HCIO- ; JTb3yeTcs XOPOIIO MPOKUISYEHHAS BOJIA,
KOTOpyIo cieayeTr oxiaauth Ao +17 °C (+62,6 °F), a moToMm 3anuth B anmapaT. Boay HyXHO oueHb
TIIATEIHHO OYUCTHUTH, BEPOSTHOCTh HAMYMS KaKUX-JIN0O MpUMecel NCKITIoUnTh. Hakumb, eHy HYKHO
CHHMAaTh B TIpollecce KUITYeHUs. 2, J[Be CBETOHENPOHHUIIAEMBIX TEMHBIX OYTBUIKM (HAIpUMep, H3-TI0]
MUBA) HAJI0 HAINOJOBHHY HAIOJHHUTH BBINICYIOMSHYTOH BOJOH, W B OJHY W3 HHUX I00aBisieTcs
IpeMUCaHHOe KOJHYECTBO KaJIbLHs, a B IPYIyI0 — ellie TpK uHrpeauenTal. Ouenb BaxHO, 4TOOBI O1HA
n3 OyThUIOK OblIa HANOJHEHA TOJBKO KaibleM. [loTom comepkimMoe OYTBUIOK HYKHO SHEPTHYHO
B30AJITHIBaTh HECKOJIBKO MUHYT. BYTBIJIKY ¢ TpeMsi HHTpEIMEHTaMH HY>KHO TTepBO BBUIHTH B ammapar, a
3ateM — ¢ KanpinueM. C TmocienHeil Hy>)KHO 00paliaThCsi OCTOPOXKHO U XpaHUTh B TeMHOTe. CHadana
BOJa TPHOOpPETaeT MOJIOYHBIH IIBET, HO TIOCTETNIEHHO, TI0 Mepe BpAaIleHHs, CTAaHOBHUTCS CHOBA
MPO3PAYHOM.
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Puc. 26. Cxema penyJibcaTopa c0 BCTPOEHHOMH 0XJIa:KIaI01Iel yCTAHOBKOI
[IBenckuii HAyIHO-UCCIEAOBATENECKIAN HHCTUTYT OMOIOTHIECKAX TEXHOIOTHI

31ech HET YTOYHEHHH, HO, BO3MOYHO, 3TO BEIIECTBA, HEOOXOTUMBIC ISl BOCCTAHOBJICHHS



JNeQUIMTHBIX SJIEMEHTOB B 00J1aropaxuBacMoii BOJIe

3. B anmapar BBOAMTCS IOCTaTOYHOE KOJMYECTBO JMOKCHJA YIIepoja, YTOObl YIadUTh OCTATKU
Bo3ayxa. Jlydie Bcero 3To jenarb BaKyyMHBIM HacocoM, IOCPEICTBOM KOTOPOIO MOXKHO IpPUMEIIATh
HY)KHOE KOJIMYECTBO JUOKCHJA YIJIEpOJa U C MOMOIIbI0 KOTOPOIO MOXKHO TaKXKe peryjinpoBaTh €ro
noaauy. Perymsauus Taxke BO3MOXHA € MOMOILBIO AeTtanjepa. [loaxozsiiee KOJWYECTBO AMOKCHIA
yriepoja MOXHO TaKKe OINpeAenuTh, NMpoOys Ha BKyC TIOTOByH Bojy. Ecim uyBcTByercs ero
MIPUCYTCTBUE, 3HAYMT, OH B U30bITKE. ECiii Bos1a uepecdyp KecTkas, 3Ha4UT, ObIIO JOOABIEHO CIUIIKOM
MHOTO KajbIusi. THrpeIneHT, NpuCcyTcTBHE KOTOPOTO YYBCTBYETCS CHIIbHEE OCTAIBHBIX, HAXOIHUTCS B
n30pITKe. Ecin Boga HENOCTATOYHO OCBEXKAroIas, MOXXHO n00aBuTh MarHua. COOTHOILIEHUE
KOMIIOHEHTOB MPABUJIHHO,, €CTH HET HUKAKUX OCAJIKOB M HE3aMETHO MPUCYTCTBHE YTJIEKHC-.' JIOTO rasa.
Ecnu Bona HenoctatouHo Oozpsiiasi, 3HAUUT, YIIIEKUCIIOrO ra3a HeI0CTaTOYHO.

4. Tlocne TOro Kak anmapar U30JMpPYeTCs, Hy)KHO OCTaBUTh €ro B IEUCTBUH ellle Ha 2 yaca. Jlyurne
Bcero 31o aenarh 10 9.00 yrpa. Bece monbsITki Ipou3BOAUTH BOY BO BpeMs P03 UM HE3aJ0Jr0 A0 HUX
HeyHauHbl. PsnoM ¢ anmapatoM He JOJDKHBI HAaXOIUTHhCS HUKAaKWe MaxXHYIIWE, apoMaTHYecKHe
BEIIECTBA, IOTOMY YTO BOJa OyAET UX MPUTATHBATh U aOCOpOMpPOBATh BCE 3amaxu, Jaxe JIyK, YECHOK,
MBUI0. Bakyym moimkeH 00pa3oBBIBaTHCS MEUIEHHO (1 3TOTO J0cTatogHo 300 060pOTOB B MUHYTY).
BbricTpoe pa3zBuTue Bakyyma HEMpPOAYKTUBHO, 3TOro cienyeT uzberars. Jloctatouno Oyner, ecnu 0,8 —
0,96 aTmo- | chep OyayT TOCTUTHYTHI K KOHITY mporiecca. 3

5. Temneparypa oKkpy»Karomiei cpeibl BO BpeMsi BOCCTAaHOBHUTE- | JTLHOTO TpoIiecca JOJDKHA ObITh
no MeHbledl mepe paBHa | +3 °C (+37,4 °F), mockonbKy OHa BIUseT Ha Temmneparypy | BHyTpu
ycranoBku. [locie 3aBepieHuss pepMEHTAIMU | BHEIIHSS TEMIIEpaTypa JOJDKHA IMOJICPKUBATHCS HA
ypoBHe | +4 "C (+39,2 °F). IlonHOE co3peBaHMe UTUTCSA OKOJIOCYTOK U ; JOJDKHO MPOUCXOANUTH JIHOO B
sif11e, 1100 B YUCTBIX CTEKJISH- '-HBIX COCYyJIaX, CIPSITAHHBIX OT CBETA U TeIJia

6. AHaM3 TOTOBOM BOJIbI JOJDKEH CBUAETENHCTBOBATH O HEAOCTATKE KHUCIOpoaa. Boma Bce-Taku
COJIEP’KUT KHUCIIOPOJI, XOTS OH U CBSA3aH C YIJIEeKUCIbIM razoM. [loaTromy Bo3pacTaer cuiia BOJbI, YETO HE
MIPOUCXOANT B CU(OHE.

7. T'oToByI0 BOZly ClieAyeT MUTh MEIIKMMHU ITIOTKaMHU TOJILKO IIPU TeMIIEpaType, He MPEBbIIIaomen
+7 "C (+44 T). Ona HauMHaeT NOPTUTHCA yxe npu Temneparype +9 °C (+48,2 T), mosaromy ee cieayer
XpaHUTh B TEPMOCE, YTOOBI HE AOMYCTUTH MOAHATHE Temneparypsl Boitie +7 "C (+44 T). YnorpebieHue
3TOM BOJIbI BBI3BIBAET MHTCHCUBHOE yJAJICHHE IUIAKOB U3 opraHusMa. [losBisieTcs CUIbHBIA anmeTur.
JlnamaraeTusM Mcye3aeT uyepes3 CYTKH, U 3TO 3aMeJUIsIeT MPOoLIecC 03A0POBICHUSI.

HNHrpeanenThl, KOTOpbIE TPEOYIOTCS JJIs1 NPUTOTOBJIeHUsA 10 JINTPOB BOABI

Kamnuii (K) = 0,0034 mr/kr Xnop (O) =0,0257 mr/kr
Harpwii (Na) = 0,0776 mr/kr Cynbar =0,1301 mr/kr
Kanpwii (Ca) =0,0215 mr/kr Bukap6onar =0,0638 mr/kr
Marnwuii (Mg) - 0,00039 mr/kr Hurpur =0,0001 mr/kr
Keneso (Fe) = 0,00042 mr/kr Diop(¥) =0,0028 mr/kr
Maprasnern (Mm> - 0,0001 mr/kr Tuocynbdar =0,00055 Mr/kT i
Jlurwit (Li) =0,00022 mr/kr S6mouHast KACIOTa = 0,0754 mr/kr
Crpomruii (Sr) = 0,00047 mr/kr MertabopHas KHCI0Ta =0,00497 mr/kr
Amromuanit (Al) =0,0002 mr/kr CBoboubrin CO, =0,0054 mr/xr

10 Knumatop

«Mooicno eocnpoussecmu makue cacvléaroujue Cuilbl, KOMopbvle Helb3s Onpeoeums U Komopble
8030eticmeyiom Onocpedo8anto. 1Ipu 5mom He03MOICHO 3amMemums KaKo2o-1ubo 08udiceHus 6030yxd,
a MoabKO NOYMU Heowymumoe noxoi00anue, Komopoe MOICHO NOYY8CMEO8AMb, 0epiHca 1A00Hb nepeo
eybamu, 60vixas 6030yx uepes pom. llosmomy HesepHO 2060pumb, YmMo 5 CKONUPOBAN Oeucmeue



MPONUYECKUX YUKIOHO8 U MAQYHOB.
Buxkrop Illay6eprep, xypran «lmplosiony», Ne 83, c. 17

Xo0J101HBIE U TOPAYME MAIIMHBI — OXJIAXKIAK0IINE U 000TpPeBalOIIe MAIINHBI

W3 cnenmanpHOTO BhINycKa sxypHaia «Mensch und Techniky, 4. 2, 1993, nap. 7.5

B Moeit xosmeknun ecth n300peTeHns, KOTOPhIe MOTYT OXJIaXAaTh BOAY PEK C TeMiiepaTypsl +20
"C (+68 °F) no 0 "C (+32 "F) 3a HeckoJIbKO MHUHYT 0€3 XOJIOJMUIbHBIX YCTAHOBOK COBPEMEHHOIO THUIIA
(pedbpmwxepaTopoB). JlocTaTOYHO TOMOOHOW [BIXaHHWIO PETYISIIIAA COACPKAHHUS KHCIOpPOJa BO
B3aMMOCBSI3aHHBIX COCyIax (COAEpIKaIIUX MEIHbIE U IUHKOBBIE TJIACTUHBI), YTOOBI YCTPAHUTD THICSIYU
KaJIOpUW TeIla WIA MPEBPATUTh WX B XOJOJHBIC CYOCTaHIIMU. DTH €CTCCTBCHHBIC MPOIECCH MMEIOT
cuily mpu TemrepaTypHbix kosebanusx cBepx 60 °C (+108 T). Ilpu >ToM NPOUCXOTUT aTOMHAs
JUCCOITHAIMS BO3/IyXa WU BOJSHBIX CYOCTaHIIUM.

Hakoser ynanoch mocTpouTh MaliMHy, KOTOpask OpraHUYeCKH MPOU3BOAUT XOJIO U TEIIo (puc.
27). Temno- WAM XOJOJO-TIPOU3BOJAIINE AMHAMO JEHCTBYIOT O€3 OTHs, MpHU TMOMOIIM XOJIOJIHOTO
cropanus. OJTO | oOorpeBareilb, M XOJIOJWIbHAs YCTaHOBKa OJHOBpeMeHHO. C MOMOIIBIO
OPraHWYECKOTO BaKyyMa OH TMOJHUMAET ra3 WM BOJY Ha JIIOOYIO BBICOTY, JAeMaTepualiu3yeT UX W
PEKTUPUITUPYET UX TAK, YTO MOXKHO TTPOU3BOJIUTH BOAY MJIU BO3AYX JIFOOOTO BU/A. [ TaBHBINA KPUTEPUIA:
MPaBUIIbHBIE COOTHOIICHHSI KOMIOHEHTOB. M3yualiTe KaTalm3aToOphl, KOTOPBIE BBIACISIIOT KHCIOPO U3
BOJIBI. JI7I SKCIEPUMEHTOB HCIOJIB3YHTE YTJICKUCHIBIA Kaldui, MUHK WKW coxy. UToOwbl paccesTb
M30BITOYHOE TEIUIO, HY)KHO K BOJHOMY pacTBOpPY 100aBUTH antoMUHHMI W kBapl. OtHomenue 1:1 He
MOJXOJUT, TIOTOMY 4TO TOJy4aromascs TeMmIeparypa CIUIIKOM BbICOKA. S gorajsiBaroch, YTO
COOTHOILIEHHE — 2:3, Tpu 3TOM JOJKHBI Ipeobnaaats C-cybctanuuu. Yuciao 060poTOB B MUHYTY —
4000 u 9000. OcHoBa Bcero — IUIAHETAPHOE IBM)KEHUE M CHJIbI BCAChbIBAaHMS M JAaBJICHUS 10
MIPOTUBOMOJIOKHBIM CTOPOHAM OT KaTalau3aTopoB. B 3aBUCHUMOCTH OTCKOPOCTH BpallleHUs, BO3pacTaHHe
naBiaeHus wid Beca MoxkeT ObiTh 70 350 000 pa3. IlpubGop Takke MOMXKET HCIHOJIB30BATHCS IS
MIPOM3BOJICTBA ACIIEBOTO HCKYCCTBEHHOTO TOILIHBA.
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Puc. 27. Kimamarop

MoXHO cO3/1aTh CUCTEMY OTOIUIEHHS JKWIbIX JOMOB. C Jpyroil CTOpPOHBI, MOXHO CO31aTb
XOJIOJMIIbHBIE YCTAHOBKH. JIErKOro JBHXKYIIETO0 MMITYJbCa JOCTAaTOYHO JUIS TOTO, YTOObI MPUBECTH B
JBUKEHHE DJIEKTPOCTAPTEP WIH KUKCTAPTED.

ITon neiicTBMEM BakyyMa BOJa MPEBpAIIAETCs B Map U MPHU MOMOLIHN X0JI0a TpaHchopMupyercs B



razoo0pasHoe coctosiHue. Cienyromee Moe n300peTeHne OyeT IpeBpaIiaTh BO3AyX B IEKTPO30iHYIO
sueprurol. Tak poxkaaercs opraHMueckuil, umu (U3MYecKuil, BaKyyM, KOTOPBIH [ake B MaleHbKUX
MamuHax notpebnser oxono 4 M3 (141,24 ¢dyral) Bosmyxa 3a cexynnmy, mo- \ craiss oxomo 10000
JOWAIuHBIX cud ais pabotel. Ecnu  ¢usmyeckuii BakyyM CcoO34aeTcsi TeEpel BCAaChIBAIOIIMMU
OTBEPCTUSIMH, TO MAIIMHA CaMa BTATMBAETCS B 3TO MPOCTPAHCTBO, YTO YKa3bIBAET MYTh JUISl CO3/IaHUS
OecryMHOro GECTOINIMBHOTO BO3AyXOILIaBaTEIbHOTO CPEACTBA.

Knumarop — HOBasg ¢opma CHHTE3HMPYIOIIETO TEUCHHs, MPOIYIHUPYEMOTO T'€HEepaTopoM
KOCMMYECKOW dHEPIUH

U3 xxypuana «Implosiony», Ne 77, nanucano B Jleonmraitae 25.8.1945 1.

Hcnonb3oBanue peakTUBHBIX GOPM Telia B IEeHTPAJIbLHOM OTOIJICHUH

Ceituac, TouHO Tak ke, Kak mocie llepBoil MUPOBOI BOWHBI, HE XBAaTA€T YIS, U MPUXOIUTCS
BBIPYOATh Jieca, YTOObI OTAIIMBATh CBOU XKMiuiia. B urore:

1) Bckope OynieT yHUUTOXKEHO LIeHHEelIIee HallMOHAIbHOE O0raTcTBO;

2) HaxJIBIHET HOBAsl BOJIHA SKOHOMUYECKOI'0 KPU3HUCa;

3) He OyzeT co34aHO HUYETo, YTO UMEJO Obl MPaKTHUECKYIO IIEHHOCTb.

W3-3a UHTEHCHBHOM BBIPYOKH CKOPO CTAHET HEBO3MOXKHO TPAHCIIOPTUPOBATH TSKelble OpeBHA U3-
3a HeJOCTaTKa TOIUIMBA W pabO4yuX >KMBOTHBIX. TO, YTO TOJY4YEHO B pe3yJbTaTe BBIPYOKH, MOXKET
CKMTaThCsl TOJIBKO Yepes3 IIECTh MECSIEB, IOTOMY YTO JIpeBECHHA JIOJIKHA BBICYIINTHCA. B TO e camoe
BpeMsi IPOUCXOAUT I'eHepals He3J0POBhIX (hOPM TEIUIa, YTO MPUBENIET K Pa3MHOKEHUIO OaKTepUl.

JI WHas1 SHEPTUsS — Ma SJICKTPpUY 1 9H 'y, Ipu TB 1ias B TaHU3MaXx >XHUBOTHBIX
' 311eKTpO30HHas SHE opmMa 3JI€ €CKOH DHC] CyTC a; OopraHu3Max >XHBO'

Tpebyercs Heckonbko ymctoB Menu (Cu), matyau (CusZny,<"As,CusSny) mmu amomunus (Al)
tommuHO 0,8—1,0 MM (0,0315 —0,0394 nmroitma). CTalmbHOM JUCT TSIKENO THETCS, HO, HECMOTPS Ha
3TO, OH MOAXOAUT OoJblIe OCTaNbHBIX. V3BECTHO, YTO Ha OMNpeAeNeHHOW TIIyOWHE MOoYBa 3UMOM
COXpaHseT Temjao, a JeToM oHa mnpoxianHee. Konebanus Temmeparyp MNpPOUCXOAAT H3-3a
TpaHcopManuu ChIPHEBON MaTepuUu, U YACTUUHO OHH OOBICHSIOTCS BpalleHHeM 3emid. OTu
BHYTPEHHHE M BHEIIHWE HW3MEHEHHUS IPOUCXOMAAT, KOIJa MpPUpOJia YBEIMYUBAET WHTEHCUBHOCTD
COJIHEYHOT'O OCBEILIEHUS JIETOM IOCPEICTBOM YAJIMHEHUS UX MyTH, KOT1a 3uMO# 3emitst mpuoImKaercs K
Connity. ['oBOpst 04eHb MPOCTHIM A3BIKOM, 3TH TEMIEPATYPhI MO3BOJISIIOT YIJIOTHEHHBIM CKOTUICHUSIM
KHCIIOpO/Ia MOCTyNaTh B MOYBY. DTO TOT K€ CaMblil Mpoliecc, KOTOPBIM MPOUCXOIUT B MOTOPE B
XOJIOJIHYIO TOroay Wian Houblo. Kucnopoa noTpebiser oTpabOTaHHYIO MAaTEepHIO, KOTOpas XpaHUTCS B
3emJie B BUJIE OTMEPIINX 32 JIETO OCTAaHKOB.

JIBuKeHHEe COKOB pACTEHHMH JIETOM M TIOKOH COKOB 3MMOM SIBISIIOTCA OHOJOTHYECKUMU
MOCJICJICTBUSIMU  BBIIIEYKa3aHHBIX KoJie0aHUl WHTEHCHMBHOCTH. OHHM NpPUYHHBI Pa3HBIX ABWKEHUH,
JecTBHE KOTOPBIX HANPABIEHO HAa MHTEHCU(UKAIIUIO TPUPOIHBIX MPOLECCOB. B 3TOM CyTh KBalluTEHa,
4bsi OTpa0OTaHHAS MaTEepPHUsl TAKXKE BOBIEKAETCS B MPOIECC MPOU3BOJACTBA PEAKTHBHBIX, MAJAIOIIUX U
MOTOMY KOHIIEHTpUpyroumx ¢opm Teruia. be3 atoro He Moriu Obl mpou3pacTath pacteHus. MMeHHO
KOHIIEHTpUpYyHole (Gopmbl Teria MPeACTaBIAIOT A HAC MHTEpeC, MOCKOJbKY OHHU MOTYT PELIUTh
Oe3oTnararenbHbIe MPOOIEeMbl HEXBAaTKU TorumBa. Mx neiicteue Ha 90% >(dekTuBHEE BCEX N3BECTHBIX
TEXHOJIOTUH, MOTOMY YTO OHH MPOU3BOIAT-:S U3 OCTATKOB KBAJIUTEHA.

MOXHO COKOHOMHTH BpeMs, YCUIUST W JeHbI'W. B mpupoae Bce BIMAIOT Opyr Ha Jpyra
omocpenoBaHHo. be3 oTpaboTanHOM MaTe-5uu He ObUIO OBl CIIEIYIOIINX MOKOJIeHUH Ku3HU. [Tockombky
YelOBEeKY HY)KHO OTalllIiBaTh CBOU JKUJIMINA, 3arBO3[Ka B TOM, KaK HAYYUTbCS HCIOJIb30BaTh Ty
O0TpabOTaHHYIO MaTEPHIO, KOTOpas TeHEPUPYET KOHIICHTPUPYIOIIHUECS TEIIOBBIC JTYYH. DTH JIy4U TPEOT
TaK ke, KaK COJTHEYHBIC JTy4H.

Jl5is 5TOTO HY)KEH KuMaTtop. UTo ecTh kKmuMaTop? ITO MPOCTO TUII JUHAMO, KOTOPBIH TeHEpUpPYeET
MpUpoAHbIE (OPMBI TeMIepaTyp, Wid, 0ojiee TOYHO, KOHIICHTPUPYIOIIHUECS TEIJIOBbIE TY4H, a TaKXKe
€CTECTBEHHBIM 00Opa3oM pacmupstomuecs Gopmbl xonoaa. [locneanue ryouTensHbl sl OakTepuil u
CIOCOOCTBYIOT 03/I0POBJICHHIO.

Knumarop coCcTOMT M3 TpeX OCHOBHBIX KOMIIOHEHTOB (CM. puc. 27) M sIBISE€TCS HEOOJbIINM



TPAaJULIIMOHHBIM OOOTPEBAIOLIMM DJIEMEHTOM, B KOTOPBIi BCTPOCH CEJICHOBBIA (POTOIIEMEHT,
OKpPY>KEHHBII MaTepuanbHOM Maccoil. Kak B kMBOH KileTke (IT0X0XKEeH Ha IPOTOIIa3My), BCE OCHOBHBIE
Y BTOPOCTEIIEHHBIE AJIEMEHTHI MIPUCYTCTBYIOT 3€Ch B aJUIOTPOIHBIX (hopMax. B HUX 3aKimioyaroTcst Bce
3amackl  AUIOTPONHBIX  (QPYKTUTEHOB M IUIOAOTBOPHBIX — CYOCTaHIMA,  OJIMTOJAWHAMHUYECKHX
(mpoBOLMPYIOLINX pacian) U KaTaIMTUYECKUX (IPOBOLMPYIOLIUX POCT).

DTO0 MUHHUATIOPHAsI, HO JIOCTOBEpHAsi KONUS caMOi 3eMJiu, BHYTPU KOTOPOIl BpalllaeTcsi Melaka,
IIPUKPEIJIEHHAs: K KOHIY BEPTHUKAJIBbHONW OCH. B KIMMaTOp BCTPOEHO MHOKECTBO CBSI3aHHBIX MEXKIY
cOOOM, MOXOKMUX Ha YAIIEUKy LBETKa KeIOOKOB. OHM CKOHCTPYHMPOBAHBI TaK, YTOOBI TEKyIIas depe3
HHUX , Macca BOJbl WM BO3JyXa 3aBUXPSUIMNCh, KaK 3TO IIPOUCXOAUT B ; Ipupone. braromaps
BO3PACTaHMIO LIEHTPOOEIKHBIX M LIEHTPO CTPEMUTENBHBIX CKOPOCTEH, UTO HE JIOCTUraeTcsl OOJIbIIE HU B
KAaKOM MalllMHE, BO3PacTarOT CHJIbI JABJICHUS M BCACBIBAHUSA, KOTOPBIE DKCIIOHEHIMAIBHO YCHUIIMBAOT
Ipyr apyra. B pesynabTare CTpyKTypa BOABI U BO3AyXa Pa3pyIIaeTCs U3-3a TIIATEIBHOIO U3MEIbYCHUS
MOJIEKYJI TPUMECEH, YTO BEIET K PAa3BUTHIO COBEPIICHHO HEHW3Y4YEHHBIX MPOLECCOB CHHTE3A.
[MosiBnsifOTCS | B MPOJIOIBHO OPHUEHTHPOBAHHBIX THITA BHYTPEHHETO JBIKCHUS, MOTOKH, MMOX0XKHE Ha
CIupallb, OJJUH — BOCXOJAIIUH, IPYyroi — HUCXOIALIUN.

! DjexTpuueckoe CONPOTHBJIEHME CeliEHA BO3PACTAET NPH BO3JACHCTBUM CBe- . TOBBIX JIydeH, W CElCHOBBIM
(oTo3IEeMEHT ABNIAETCS MOA00UEM (DOTOITEKTPUIECKON KIIETKH, UMEIOIIEH TOHKYIO CEIEeHOBYIO 00O0IOUKY, BCTPOCHHYIO B
METaTHYECKHI AUCK U IOKPBITYIO CJIOEM 30JI0Ta WIH IJIaTHUHBI, HACTOJIBKO TOHKOI'O, lITO6I:;I HE UCKIIIOYaTh NPOHUKHOBCHUE
cBeTa

» LA EAAAAL A

Puc. 28. Knumatop

IlepBopoaHbIi MPOIYKT CHHTE3a, OMOMarHeTH4eckoe (pOpPMAaTUBHOE U JIEBUTATUBHOE TEUEHHE, S
He Oyny ceifuyac omuchIBaTh MOJPOOHO, MOCKOJIBKY IJIaBHOE 37€Ch — Mpo0iieMa OTOIUIEHUS, @ UMEHHO
(GyHKIMS BTOPOTO MPOTHBOIOJIOXKHOIO Te4eHUs. B HeM CKpblTa 3HEprus, cnocoOHas Harperb
IIPOCTPAHCTBO LEJIMKOM, Tak, Kak 370 jenaer ConHpe. OT1o u3nywaromas ¢opma teruta. Ecnum
YMEHBIINTh HAaNpsHKEHHOCTh HEOOJBIIOTO0 HArpeBaTeIbHOIO 3JIEMEHTA, JUIsl 4ero YBEIHMYMBaeTCS
CKOPOCTb  BpalllEHUS MEIIAJIKHA, TO TMPOCTPAHCTBO  3alb€TCS  CBEXHUM, PaCIIMPSAIOLIUMCH,
PacrpoCTPaHSIONIMMCS, TTOXOXKHM Ha BBICOKOTOPHBIH BO3ayxoM. Takum o0pa3zom, MOUYTH OECIUIaTHO
MIPOU3BOJIATCS €CTECTBEHHbIE peaKTHBHbIE (DOpPMBI TemmepaTyp, Osarojgapss KOTOPBIM PpOXAAETCs
€CTECTBEHHOE TEIIO, TOPHBI MUKPOKJINMAT.

Knumarop — Haumboiiee mpocToe YCTPOWCTBO, B KOTOPOM MOTYT DPa3BHBAThbCs IE€PBOPOIHBIC
JBUKYIIMECS CUJIBI, COJIEPKAIINE 1BA KOMIIOHEHTA:

1) meTadu3nuecKmii, KOTOPBIA NeHCTBYET U3HYTPU;



2) ¢u3nuyecKuii, KOTOPBIA JEWCTBYET CHAPYKH.

O06a o — BoIcIue (OPMBI CHIT JABJICHHS M BCACBIBAHMUS, KOTOPBIE POXKAAIOTCS U3 MEPBOPOIHOM
¢dopmbl aBmxeHHs. OHa TMOPOKIAET BHICOKOYPOBHEBBIE B3aUMOACHUCTBUS M KAUECTBEHHO YIyYIIaeT
KU3HEHHYIO IIEPBOPOJAHYIO SHEPTHIO.

OTOT mNepBOPOAHBIA IyTh NPOU3BOJACTBA (POPMATUBHBIX U JIE-BUTATUBHBIX CYLIHOCTEH
UCIO0JIb3YETCs (POPEIIbIO ISl IPEOA0JICHUS CUIIbl TEUEHUS.

CekpeT TaMHCTBEHHOI'O IPEOJOJEHMSI I'PABUTALMK CBA3aH C BBILIEYIOMSHYTHIM, a0COIIOTHO
HEU3BECTHBIM CUHTETUYECKHUM TEUEHUEM, KOTOPOE BBI3BIBAETCS MPOLIECCAMU XOJIO0JHOIO MeTaboIu3Ma.
TpaguiuoHnHas Hayka 00 3TOM HUYErO HE 3HAET, OHA MCIIOJIb3YET JIUIIb IPOLECCHI TOPSYEro OKHUCIEHMUS,
KOTOpBIE BBI3BIBAIOT TEYEHHUE, [IPOTUBOIOJIOKHOE TOMY, O KOTOPOM MBI ¢ BamHu roBopuM. OHO camoe
OMacHoOE M3 BCeX BUJIOB TEUCHU.

Oro yOuBaroliee TEYEHHE HayKa HCIOJIb3YeT JJIs MOJyYeHUs MEXaHWYeCcKOW cuiibl U o0orpena
xwmnl. [lonaBneHne KU3HEYTBEPHKJAIOLIEr0 TEUEHHsS] BEIeT K YMEHBUICHUIO >KU3HEHHOW CHIIBI,
00JI€3HSM U MPEKAEBPEMEHHON CMEPTH.

Bcerate Ha myTh nporpecca MOXHO, TOJIBKO Hay4HBIUINCH HCIOJIb30BaTh CUHTETUYECKOE TEUEHHUE U
3aKpy4dMBaroIeecs ABM)KEHHE, KOTOPOE HarJIiJHO AEMOHCTPUPYET HaM Hallla COOCTBEHHas IjiaHeTa. A
MHE, HalpuMep, Mokasaia ero Gopes.

C kImMaTopoM, pemysibcaToOpoM U PeryIbCHHOM HE HYXHBI OyIyT HUKaKHe aTOMHble OOMOBI —
caMO€ COBEpLICHHOE BOIUIOLICHHUE pa3pyIlaroUleil cuibl, cxuraromed adcomoTHo Bce. Co3nas cuiy,
YeJI0BEYECTBO MAJI0 HACTOJIBKO HU3KO, YTO HEBO3MOYKHO MPHUAYMaTh HUYETO O0JIee y>KaCHOTO.

TexHosorust 1 OMOTEXHOJIOTUS

Onucanue NpUpoaHON yp-reHepauuu MOIIHOCTH, TENJIOBOM M CBETOBOM IHEPrus

Hayuno-uccnenoBatenbCkuii OMOTEXHHMYECKHH HWHCTUTYT, OKTAO0ph 1946 T. -— wu3 KypHana
«Implosiony», Ne 116, ¢. 37—45

[Ipupoanast reHepanus MOIIHOCTH, TeIJla, CBETa MPOUCXOTUT Onarofaps BCEMY TOMY, YTO
CKUTAETCsl CEeroJiHs JJIs MOJYyYEHUs] TAKHA3bIBAEMBIX KaJIOpuM. Bce 3TO mpekpaTtutes, Kak TOJBKO MBI
HAay4yuM Halld MalluHbl paboTaTh MpH MOMOMIIM (Op- MAaTUBHOM CyOCTaHLIMM M HCIOJIB30BaTh €€ IS
OTOIUICHUS U TEHEPALIUK CBETA.

Nmetolee rpedeckoe MPOUCX0KICHUE CIIOBO «TEXHOJOTHA» OyKBaJIbHO O3HAYAET «CaMOOOMaHy,
Ha CaMOM JIeJI€ 3TO CUHOHHMM CJIOBA «TYIOCTB», BE/Ib BCE, UTO HaM CJIEOBAJIO J€1aTh, — 3TO 3aCTaBIATh
TO, YTO JBWKETCS, TPEeT M HU3IydaeT, BUraThCs MPHUPOJHBIM 00pa3oM, a HE MPUAYMBIBATH UYTO-TO
pyroe.

[ToTomMy, O0sicCh IOWTH HaNIEPEKOP MPUPOJIE, TPEKU OTKA3AINCh OT «TEXHOJIOTUN» B JII000H Gopme,
MPEANoyTs TPyl paboB, TaK YTO BCE PabOTHI JIEIaTUCh STUMH CaMBIMU YTO HU Ha €CTh €CTECTBEHHBIMU
MallMHaMH, KOTOpble paboTalld Ha MPUPOTHOM MaTepuale.

Ceronns Bce MbI pa0bl. 11 yToOBI 3apabaThiBaTh cebe Ha XJe0, xkankue padbl OOproTCs 3a paboTy,
BIPBI3AIOTCA B 3€MIIIO B MOMCKAaX YIJIs, BAJIAT Jieca, BHIKAUMBAIOT HEPTh U BEPAT B TO, YTO STUM OHHU
obneryator cebe cyapOy, XOTs Bce Kak pa3 Taku HaoOopoT. M yem ycepnaHeemtonu paboTaroT ceifyac,
TeM XyXe MpUIeTCs TOTOM, BeAb 0e3 HepTH, yrias U APEeBECHHbI HEBO3MOXHO CYIECTBOBAaHUE
pPacTUTENHHOTO LApPCTBa, a 0€3 Hero W BCEro OCTAbHOTO. 3aueéM 4eJOBEYeCTBO BHIOpao ce0e Takoif
TIIyTbIN, Oe3yMHBIN, Oe3paccyaHblil myTh? 3aueM OHO B MOTE JiMIla MPHUOIMKaeT cBol0 KoHUMHY? Bce
elle MOKHO OOEpHYTh MHAue JI0 TOTO, KaK Mbl YCIE€EM HMCTEPETh B MbLIb IJIOJOPOJHYIO MPUPOTHYIO
MaTepHuIo.

OpHaXkapl TPUHLUIT OMOTEXHUKU CTAaHET MOHATEH BCEM, W, BO3MOXHO, TOT/Ia HAaYHETCS COBCEM
npyras spa. I mexanwueckasi cuia, ¥ TEIJIO, U CBET OYAYyT KA4eCTBEHHBI, OOIIEIOCTYIHBI, JEIICBHI.
Marnarbl, HOKUBAIOITUECS Ha IPUPOJIHBIX OOraTCTBaX, HABCETJ]Aa HCUE3HYT C JIMIIA 3eMIIH.

B OGynymiem Hu oauH 00pa3oBaHHBIN Y€IOBEK HE CTaHET MPOU3BOIUTH TEIUIO M CBET, YHUUYTOXKAs
BOKHEHIIMI TPHUPOJHBIE CHIPbEBBIE MaTepualibl, a OyIdeT HCHOJb30BaTh OHOTEXHHYECKOE
«OKU3HEBO3POJKIAIONIee» ABIKEHUE I OTIEPUPOBAHUS TPUPOTHBIMH CYOCTaHITUSMHU.

UToOBl HAay4UTHCSI ITOMY HCKYCCTBY, MPEXJE BCEro CleAyeT MOHATh ABE (yHIaMEHTAIbHBIC
KOHIIEIIIUH: YTO 3TO 32 CyOCTaHIIMU U YTO ITO 32 JIBHIKEHUE?



C 61oNOTHYECKOH TOUKH 3pEHHSI CyOCTaHIUs — 3TO OoJiee UM MEHEee BHICOKOPA3BUTHINA MPOIYKT,
COJZICpIKAIMil KOHIICHTPAThl JHEPrMHM B ATOMHOHM pemeTke (34eCh CIOBO «pEHIeTKa» \ MOKHO
UCIIOJIb30BAaTh B 3HAYCHUHM «TIOPbMa»), TaK BOT TaM, B 3a- -1 KIIOUYCHHH, HAXOJUTCS HPUPOJIHAS
dbopmaTuBHas CcyOcTaHIMs, \ MOJABEpraroiiascs MpoieccaM TpaHchopMmaluu — Takxke oHa cy- 1
IIECTBYET B UIOTPOITHOM (€CTECTBEHHO CKOHJICHCHPOBAHHOM, | CTYIIEHHOM) cocTosiHMH. OHa XaeT
TOJIBKO JIBHXKYILETO HMMIYJb- \ ca, 4TOOBI pPa3BUTHCA 10 «CBOOOJHOTO» COCTOSIHUS, Pa3BUTHC }
MPOKMCXOJUT TeM ObICTpee, YeM OBICTPEE SHEPreTUYCCKHI KOH- | IIEHTpPAT B JIATEHTHOM MEPEXOJHOM
COCTOSTHMM LUKJIOHIAb- \ HO-CIIUPAJIBHO 3aKPy4MBACTCSI BOKPYI COOCTBEHHOM OCH TOCPEICTBOM TaK
Ha3bIBAEMOTO0  «BEHO3HOTO» (KOHICHTPHUPYIOIIEro) | JBWKEHHs. HeMemIeHHO Tocie 3TOro
o0Opa3oBaBIIMeCST MPOMYKTHI JIBIXKYTCS «apTepUAbHOE (Pa3BETBISIIONICECS IBUXKCHHE), * dYTOOBI
pa3fenuTh TO, YTO OBUIO CHOPMHUPOBAHO TIOCPEICTBOM PHTMHUYHOTO MPHPOTHOTO JIBUKCHUS, WU
MIPUBHECTH B KU3HB YepPe3 OKpYKaroIIee MPUPOTHOE TEJO (TIOUBY).

B sToM cocTtouT cekper OMOTEXHHYECKOTO JBWKEHHS, W BCE, UYTO Tpelyercs manibiie, —
paccka3aTh O TAMHCTBEHHOM MallnHe, clocoOHOM K yp-reHepanuu. C ee IOMOIIbI0 MOKHO 000TpeBaTh
U ocBemarb JoMa. bonee TOoro — pocT pacTeHUH MOXKHO CTUMYJIUPOBATh, a TaKkKe KaueCTBEHHO
yIIy4q1IaTh.

Bce 93T0 3ByunT Kak yTomus, Kak O€3yMHBIE MBICIH PACCTPOSHHOTO CYIIECTBYIOIINM
HSKOHOMHYECKUM XaoCOM 4eJoBeka. Ho B caMoOM jene CKMTaHue MEepBOPOJHON MaTepuu HEMUHYEMO
BBUILETCS HE TOJILKO B HEJOCTady TOTO, YEro CErofHs He XBaTaeT JoMoXo3diikaml, HO Takxke B OCTpHIil
neumT ceporo BemiecTBa. 3M0POBBIE MBICIIM MOTYT POXKAATHCS TOJIBKO B 3J0POBBIX TOJIOBaX M
rapMOHHMPOBATH C IPUPOJOH.

Ceityac HEOOXOIMMO HAYYUTHCS HE TOJIBKO IPOW3BOJWUTH TOBAphl, HO M TEHEPHPOBATH TaK
Ha3bIBa€MbI€ KaJIOPHUH, KOTOPHIE B YCIOBHSIX TPAIUIMOHHBIX TEXHOJIOTUN MOPTATCA U YHUUYTOXKAIOTCS.
[Toxa yTo (pyHIaMeHTanbHbIE MPUHLMIIBI OMOTEXHOJOTUM HEMOHSTHBI JIIOASM, a KOE-KTO Jake He
0I03peBaeT 00 UX CYIIECTBOBAHUU.

Ho cynnba uenoBeuecTBa B pykax OMOTEXHOJIOTOB, TOJIBKO OHHM CMOTYT MOMOYb IEPEHAIPABUTH
HBOJIIOIMIO B €€ UCTUHHOE pyciio. Most Mmedta — 3T0 J00uThes co3nanus HayyHo-ncciaenoBaTebCKoro
MHCTUTYTa OuoTexHuku Visamontanal. UemoBeky cBOHCTBEHHO OIMMOAThCS, OJHAKO OBLIO OB
OecyesloBeYHO MpeceKaTh Havajao BO3POKICHHS HAyKH U CTAHOBJICHUS €€ Ha HOBBIN 3BOJIOIMOHHBIN
nyTb- MHave nmocTpagaroT MIUJITMOHBI U MUJUTMOHBI JIFO/ICH.

! Imeerca B BUAYy neHUUUT NPOIOBOILCTBUA B ABCTpUH B epro nocie IepBoii MupoBoii BoiHbL. — ITpum. peod

damunus Hlay6eprep CKJIAAbIBACTC U3 IBYX yacrei: «Shau» — «CMOTPECTb, BUACTb» U «berger»
— «l"OpHLIfI», OTCroaa O6pa3OBaJ'IOCB JATUHCKOE CI0BO Visamontana: «visa» — «CMOTPECTb», «montana»
— «ropa»

MaruHa Trma penyinbCuH

Penynscun

Kypnan «Implosiony», Ne 36, Bena, 1944 rog.

Yro 3to? s gero 310? UTo roBoput 06 3TOM Hayka? MHE MOCTOSHHO 3aal0T 3TH BOIPOCHI.
CHauana st OTBEYy Ha HUX B OOIIHMX YepTax, a 3aTeM 0oJiee OAPOOHO.

PenynbCHH — 3TO TeHEpaTop 3apObIINICBONH MAaTEpPHH, C MOMOIILI0 KOTOPOH YEIOBEK CMOXET
BEPHYTHCS B pail IpW KHU3HU. BoJjblie He MoTpedyeTcs CrpamMBaTh MHEHUE CIYXKHTENEH JDKCHAYKH,
BCEM MM OyIeT MpeabsABICHO OOBHHEHHE, a YMBIIUICHHO WM HEYMBIIIICHHO OHHM COBEpPIIATH CBOEC
NPECTYIJIEHHE — TMPEI0CTABUM 3TOT BOIMPOC peliaTh UM caMHM. Bce OHM — MOCOOHHWKH B yOWICTBE
B3BIBAIOIIEH K 5KH3HH CHIIBL.

ITo cyru, mpecedyeHHe MPOAYKIMH KAUYEeCTBEHHOW MaTepHM, JUIA CO3JaHUS HCKYCCTBEHHOM
HEXBATKW TPOJOBOJILCTBHS, U Pa3BUTHS CIa0OyMHs CPEIAM JIIOJEH, JUIS TOro, YTOOBI MOCTOSHHO
H@KUBATHCSA Ha TOProBJIC MHUINEBBIMHU MPOAYKTAMH; Ul TOTO, YTOOBI TapaHTHPOBATh TO, YTO OBIIBI,
MmacyIrecss Ha 3TO# OeCIUIONHON MyCTOIIH, OECIPEKOCIOBHO BHUMAIOT BHYIIIAEMOW MM BEpe, KOTOpas
najgeka OT TpaBiabl- IIpecedeHre MPOM3BOJACTBA KAa4eCTBEHHOW MaTepuM B TPHPOJE CO3IaeT BCE
NPEAMOCHUTKA JUISL CO3JaHUs. CaMbIX TPA3HBIX MAIIWH M, KakK CIICJACTBHE, CaMOM BHYIIMTEILHOU



KaTacTpo(bl 3a BCIO HCTOPHIO YEJIOBEUECTBA-

Hnst Toro 4roObl oOecrieyMBaTh MOIIBIO CBOM MAIIUHBI, COBPEMEHHAs HayKa HpPEIINOYUTACT
UCIOJb30BATh OKUCIICHUE, WK METa00IMYECKH TPOIIECC, B X0/1€ KOTOPOTO KUCIOPoA (arMochepHbIi,
NOTpeOIAeMbIli HPU  JBIXAHWM, pACIIEIUIAETCS HA HH3IIME OKCHIBI, MIM HPOTOKCHUIABI' (THII
METAJTMYECKOH OKAITHHBIZ), KOTOPBIE COJEpIKAT IIeHHbIE (PAKTOPHI POCTA U ABISIOTCS reochepudecKoin
(dbopMaTUBHOM cyOcTaHIUCH.

B3anmooOmen BemecTBamu (MeTa0OIM3M) BKIIFOYAET B ce0si HOPMaJIbHBIE MPOIECCH OKUCICHUS,
U JIIOJUM UMEIOT OMMOOYHOE MHEHHE, YTO 3TO BBI3bIBAET TE€ CaMble HECYIUE, NEepEeMELIAloNe U
OPUEHTHUPYIOIIHNE CUJIbI, OJarogapss KOTOPHIM UBYT W JABUIAIOTCS HAIIM Telda. JTOT «HOPMAaJIbHBII»
IIPOLIECC CrOpaHMsl NPUPOJA HCIHOJB3YET TOJBKO Ul pa3JIOKEHHUs, pacrnaga U yCTpaHEHUS
«OBOJIIOIIMOHHO HENPUTOJHOIO», OH AECUCTBYET, TaKUM 00pazoM, MpU TeMmIepaType MNPUOIU3UTEIBHO
+40 °C (+104 °F), nmpu HarpeBaHWM WIM TOJPKUTAHUU KHUCIOPOJ CTAHOBHUTCS arpecCMBHBIM U
BOMHCTBEHHBIM. Ecim OH HarpeBaeTcsi emie OoJibllie, TO CTaHOBUTCS OoJiee CBOOOJHBIM U Ooiee
OMacHbIM. DTO BEJIET K pa3JIO’KEHUIO KPOBH, BOJbI U coka. IIpu 3TOM mpekpaiiaroTcsi KU3HEHHBIE
(YHKIMH BCETO, YTO PACTET, )KMBET U CAMOCTOSITETILHO JIBUKETCS.

[IpnunHa — pactymast 6e31esITeTbHOCTh MPOTOKCUAOB, KOTOPbIE CTAHOBATCSI BCE MEHEE U MEHEe
aKTUBHBIMH TIpU TeMIIepaType BbIIIE HOPMAaJbHOTO ypoBHA. KoHEUHBIN MpoJyKT 3TOTO mIpolrecca —
BCEYHMUTOKAIOMIUN OTOHb. JIMHAMUYECKHI MPOIYKT 3TOT0 METa0OINYECKOIO Mpoliecca — yBEIUUYEeHHE
«HOPMaJIbHOI» MOBBIIIAOLIEICS» paciuupstoeiicss GopMbl Teruia. Ita Gpopma Temia — eIUHCTBEHHAs
OTBETCTBEHHAS 3a pa3j0KEHUE U YCTpaHEHHE MeHETHYeCKU U (pru3nuecku HeoOOCHOBAHHON MaTepHH U
BCET0, YTO HE B COCTOSIHUY BHECTH CBOM BKJIAJ B JaJIbHEMNIIIEE IPOTPECCUBHOE Pa3BUTHE.

[IpoTHBOMOIOKHOCTH 3TOM yOuBaroleil pocT (GopMbl BHICOKOW TeMIlepaTypbl — Majarouas u
KOHIIEHTpUpYIolIas (opMa Temsa, KOTopas JAaeT KU3Hb BCEMY, YTO IMPEJHA3HAYEHO JUIsl MPOPACTaHMs,
BocnpousBereHus. OHa rapaHTUPYET POCT U YIyUIIAeT COCTOSHUE ChIPhSI.

! TIporokcu — OKUCh BIEMEHTa, CONEPKUT HAUMEHBIIEE KOJIMYECTBO KUCIOPOAA WM JIOOBIX APYTHX OKHCIHTENEH
(Collins English Dictionary). — Jipum.peo.

OkajyMHa — HepeXOKEHHBIM MeTalll, HMOpOIIKOOOpa3Has OKHCh, KOTOpas o0pa3yercs HMpH OKHCIEHHH HEKOTOPBIX
METaJUTMYECKUX CIUIABOB, JPyroe Ha3BaHME — OKcUA Kauplusa. JlekapOoHM3MpOBaTb — HarpeBaTh BEILECTBO B
OKHCIUTENBHON cpene. MeTaamn4eckuii — OTHOCSIIUICA K METaJUIMYECKOMY 3JIEMEHTY, CYIIECTBYIOIIEMY B CBOOOTHOM
COCTOSIHWH, a He B codeTanuu ¢ apyrumu snementamu (Collins Engish Dictionary). — Ipum. peo

Iesb 3TUX XOJOIHBIX WM OXJIAXAAIOLIMXCS CYLUIHOCTEH B OTIEICHMHM HU3KOCOPTHO MPOAYKTOB
OT BBICOKOKaUECTBEHHBIX Ha 0oJjiee BBHICOKUX YPOBHSX Pa3BUTHUA U IpeoOpa3oBaHUE MOCIEAHUX B ATU
TAaUHCTBEHHbBIE KU3HEHHBIEC U JBIKYIINE CUIIbI, KOTOPbIE IPUCYTCTBYIOT BO BCEX JKUBBIX OPraHU3Max, O
«MHOE BHYTPEHHEE NajeHue»’ M «BbICIIas KaJeHIHs» He MMEET MOKa MMEHH. DTO — (OpMa SHEPIHH,
aKTHBHAs BO BCEM, B JIIO/ISX, B )KUBOTHBIX M PACTEHUSIX, KaK U B BOJIE, BO3/yX€ U KaX/I0i OpraHn4ecKoi
crpykrype. OHa MpeaocTaBisieT WM BO3MOXHOCTh  (DM3HYECKOTO M JIyXOBHOrO pocrta, {
BOCIIPOM3BO/ICTBA PA3BUTHUS B KOJUYECTBE ChIPHEBBIX MaTepua- : JOB U UX 00JaropaxMBaHus.

Opranuyeckuii IpOJyKT CHHTE3a ObLI JI0 HACTOSIIEro BpeMeHU HeusBecTeH. [lo aToit mpuuuHe
€ro H Ha3bIBal0 TakK, BeJb OH 00ECHEeUnBaeT OPraHU3Mbl CIIOCOOHOCTHIO AaBTOHOMHO JBHUraTthcs. Cuia
OCTaeTCs HEM3BECTHOM, MOTOMY YTO JI0 CHUX MOpP UTHOpUpPYeTCs GopMma JBMXKEHUs, Oiaroaapst KOTOpon
OHa MOSBISETCS, 3TO MOCTOSIHHO MPOMCXOJUT BOKPYT Hac, HO MBI 3TOr0 He 3aMedaeM. TakoBas (opma
JBIOKEHUS OyJeT Ha3bIBaThCS «IMKIOMJIAIBHOW», KPOBb H3BJIEKAET MOJb3y M3 HEro B KPOBSHBIX
COCyZlax, COJIM MCIOJIB3YIOT €€ B PACTEHMSX, U OHA KMBA B ; HETPOHYTBIX PeKax. ITO — yp-MCTOYHUK
KBAJIUT€HOB U OMNpPEAEIAET BCE CTAJUU PA3BUTHUS U KPUTEPUU >KU3HHU. DTO JKMBYIAs U JBMKYIIASCS
«CBSI3YIOIIAs CUJIa», KOTOPAs CO3/IaeT TKAaHU MaTepH B MaTKe 3eMJIH, KaK OMucai 3Ty (PyHKIMOHAIBHYIO
cymHocts ['ere.

Onnako 3Ta ’HepreTuyeckas ¢opma Mcye3aeT, HalpuMep, MPH HAarpeBaHUU PeK, B pe3ysbTare
4ero €€ BOJbl CTAHOBSTCS HECBEKMMHU M MCTOIIEHHBIMH dHepretudecku. [Ipu 3TuxX ycloBHAX aKTUBHO
pa3MHOXkaeTcs ornacHas 6akrepuaiabHas (iaopa, UCTOUHHK pacnaaa u aereHeparuu. C 1pyroit CTOpoHsI,
€ClIi «HOpPMAaJIbHBI MeTaboJMYeckui™ mpoliecc MHBEPTHPOBAH, TO C TMOMOIIBIO LUKIOUAAIHHOTO
JOBYOKEHUSI POXKAAETCS MPOTHBOIIOJIOKHBINA MPOAYKT JUHAMHUKU. OTO HMCTOYHMK 3/I0pOBbS W CHUIIBI,



KOTOpBI oOecreunBaeT Bce HEOOXOAMMOE sl BBICIICH (OPMBI Pa3BUTHUS; OCHOBHOW aKTHUBATOP,
Kotopsli Jleonapno na Bunuu

! «[laparommii BHyTpeHHHUi» — 3HAUUT MEPEHOCAIMIICS B APYroe M3MEpPEHUE, TO eCTh YHEPreTUYecKuii
WIN KBa3uMarepuaibHbll. — [Ipum. peo~ Ha3piBan «il primo motore». DTo Ta OXHBISOLIAs CHJA, KOTOPYIO
[Tapa nen bC Ha3bIBAN «IIUKCUPOM KU3HU»; KOPOUE TOBOPS, — 3TO TailHa BCEW KU3HU U JABUKEHUA, KOTOPOU BCE
cyuiee Ha 3eMiie 0053aHO CBOUM CYIIICCTBOBAaHUH.

Takum 00pa3om, BCE, YTO MOMKET CAMOCTOSATEIBLHO CYIIECTBOBATh, JIBUTATHCS, MBICIUTD, 00SI3aHO
3TOMY MHUKJIOUJATEHOMY ABW)KCHHIO. ECIM OHO 3aMeuisieTcss Wiu HapymiaeTcs, TO (U3WYecKas CHiia
yxomuT. [locne Toro kKak 3aKkaHYMBAETCS MEPUO] METahU3NIECKOTO Pa3BUTHUSI, HAUNHACTCA Pa3BUTHE HA
0oJiee BHICOKOM JBOJIFOIIMOHHOM YPOBHE, IMTPOU3BOJICTBO KBAIUTEHOB, (OpMHUpPOBaHKE «00JI€€ BHICOKHX
BIIUSTHHI.

Hayka u Texnuka mpe3upaeT U HacMeXaeTcsl HaJ JIOOBIMHU TOMBITKAMHU OBITH OJMKE K MPHUPO/IE,
cAenatb 4YTO-TO MO-ApyromMy W 0ojiee MPaBHIBHO, TMOJHOCTHIO H3MEHHTH XOJ METa0O0JIMYeCKOTro
rpoiiecca, CTOIb BPEHOTO JJI BCETO KUBOTO. Bechma JTOTHYHO, YTO IEJIb 3TOTO — CO3JaHUE TPOIYKTa
BBICOKOKAUYE€CTBEHHOTO CHHTE3a, HapalliBaHue KBaTUTreHoB. CeroiHg Hayka HE MOJA03PEBAET O TOM, YTO
dhopmupyrome GPyKTUTEHBI pearupyroT Ha MEHTPOOEKHOE ABMKEHUE M YTO TIEPBOPOJIHBIC BEIECTBA,
TpeOyeMble I Pa3BUTHS OOJBIIErO KOJWYECTBA BBICOKOPA3BUTOW MaTepHUH, pEarupyroT Ha
HeHTpoOekHOE JBMWKeHHE. [Ipr oMoy UKIONIAaTFHOTO JBMKEHUS U €T0 pacleIIstomend QyHKInn
3ayIICHHBIA (BHOBb OKHBJISIEMBIN) (QPYKTUTEH OTACNISIETCS OT AaKTUBHOTO Kuciopoaa (B
IUKJIOWJATHPHOM  JBMKEHUW IIEHTPOOECKHOE W  IIEHTPOCTPEMHUTENHHOE JBIDKCHHS paboTaroT
OJTHOBPEMEHHO ).

Hayka anamoru4Ho He UMeeT MPEeACTaBICHUS O TOM, UTO «TEMIIepaTypHBIC BIUSHUS CIOCOOHBI
MOJTHOCTBIO M3MEHUTh BHYTPEHHIOI CTPYKTYpPY BEIECTBA M €ro CBOWCTBA (MHBEPCHUS 3apsaa WIH
MOTEHIIMaja) ¥ TIOJHOCThIO HW3MEHUTh TOJAPHOCTh. B 3TOM CBsA3M cClieayeT OTMETHUTh, YTO
dhopmupyromye GPyKTUTEHBI CTAHOBSTCS BHICOKOAKTHUBHBI M HCTOIIEHHBIM KUCIOPO Oe3/1eiiCTBEHHBIM
Oylarogapsi OMHOBPEMEHHOMY JICUCTBUIO KATAIUTUYECKUX U OJIUTOJMHAMUYICCKUX (PaKTOPOB.

C OJIHOBPEMEHHBIM YCKOPEHHEM W3 OBIBIICH TPAaHCIOPTHOM Cpelbl  00pa30BBIBACTCS
MIPOTHBOIOJIOKHBINA MPOAYKT CHHTE3a. DTO caMO KadecTBO In statu nascendi — ero 3aposkaaromiuiics
aMOproH. OH TOTPeOISIET CONMPOTHUBIICHHE, MPOTHUBOJICHCTBYIONIEE HEBECOMOCTH, U ITHM CIIOCOOOM
pPa3BUBAETCS B HCKOHHYIO (DOPMUPYIOIIYIO CHITY WJIM UCTHHHYIO JICBUTATUBHYIO MaTepuro- [IpoTuB Hee
OeccrIbHA TPaBUTAIIMS, € MPOTHBOJACUCTBYET AJIe- MEHTapHAas yp-CHJa.

Te ydyeHblE M TEXHOJIOTH, KOTOPBIC HCIIOJB3YIOT IMOJTHOCTBIO ; M3MEHEHHBIH METa0OJIMYECKHI
Mpolecc, B IMOTE JMIa Cco3AalT : GopMy YHUYTOXKAroled sHepruu. HampoTuB, OHOTEXHOJOTHS
aKTUBU3HUPYET €CTECTBEHHBIA METabO0IU3M U MIPOU3BOIUT CIOCOOCTBYIOIIYIO IBUKEHHUIO TIPOTHUBOCHITY.

UToOBI MPOU3BECTH 3Ty CHIIy MEXaHUYECKH, TPeOyeTCsi CMEXOTBOPHO Majblii UMITYJIbC — BCErO
UL 2 JomaauHbie cuibl, 1 HecMOoTps Ha HeOosblue KoJieOaHMs, 5Ta UMITYJIbCUBHASI TOJKAIOIIAs
CHJIa BCer/ia ocTaercs noctosiHHoM. [1o Mepe yBenuueHus IBUKYIIEH CUITbI TeHepUpyeTCs Bce OO0JIbIe U
0oJbIlIe TUIOJOPOJHBIX CYOCTaHIUMM, KOTOpBIE MOABEPraroTCs MEepeno-IrcoBKe. braromaps sTomy
HEWUTpanu3yeTrcss MPOTUBOACHCTBYIOIIEE  CONMPOTHBIECHHE. JlMamMeTpallbHO  MPOTUBOIOJIOKHBIN
MeTabOIMYeCKUil TpoIlecc, WM TMEPeroNICOBKa, — JTO Tpolecc, Koraa Omarogaps BIUSHUIO
peakTUBHBIX (GoOpM TemmepaTyp, WU, OoJiee TOYHO, KOHILEHTpUpyromux ¢opM Temia u
pacmupstonuxcs GopM X0J0/a, KUCIOPOJ HEAKTHBEH, HO YPE3BBIYAMHO aKTHUBHBI MPOTOKCHIBL. Yem
WHTEHCUBHEE BIHUSHHE WHBIX (OpM TemrepaTyp, TeM HEaKTHBHEE CTAaHOBHUTCS KHUCIOPOI U TeM
arpeccuBHEE MPOTOKCHU/IBI.

Pemaromuii  pakTop MeXaHHMYECKOTO paclpocTpaHeHus (HOPMHUPYIOMIUX SMOPUOHOB — 3TO
€CTeCTBEHHOE OOpallleHHe HOPMAalbHBIX TemmepaTyp. [IpuMeHeHHe 3TOTO OTKPBITUS Ha TMPAKTHUKE
MOKET COBEPIIUTH PEBOIOIHIO B YKOHOMHUKe- UeNoBeKy MoJ| CHIIy CO3/IaTh MAllIuHY, B KOTOPOU OYAyT
MPOU3BOJIUTECS AMOPHUOHBI KBAJIUTEHOB ONarogapsi MEpernoloCOBKE M TMEPECTaHOBKe (YHKIUI
COCTAaBIISIONIUX CUII. DMOPHOHBI HY>KHBI I IIPOBOLUPYIOIIUX POCT META0OINYECKIX MPOLIECCOB U IS
MIPOU3BOJICTBA OPTaHUYECKOTO ChIPbSI.

Otcropa cienyer JIOTUYHOE YMO3AKIIOUCHHE: €CJIM ATH dMOPHOHBI CBS3aTh C UX TPAHCIOPTHOM



cpenoii, Oyab TO 3eMiIsl, BOJA, BO3AYX, COK PaCTEHUH, pe3ylbTaToM OyIeT OLIeIOMIIAIONIEe BO3pacTaHue
IPOAYKTUBHOCTH. TO ecTh Bce, BO 4YTO A00aBISAETCA KBAJHWICH, HAUYMHAET PENpOAYLIUPOBATHCS WU
IIPOJIyKTHB- HO Pa3BUBAThCS, IPEYMHOKATh C€OsS KOJIMYECTBEHHO M yIydlllaTh KayecTBeHHO. Kak 1o
MaHOBEHHUIO BOJIIEOHON MajJO4YKH aOCOIOTHO BCE, AK€ METAJLIbl, MUHEpalbl, — BCE HAYHET PACTH,
IIPOLBETaTh, 00JIArOpakuBaThcsl. JTO HE CKa3Ka, a AKCIEPUMEHTAJIbHO MPOBEPEHHBIN (akT, Korja-
HUOYIIb OH COBEPILHUT IMEPEBOPOT B SKOHOMHUKE, B OOIIECTBE, B KYJIBTYpE.

Taxxe BaxXHO OTJ1aBaTh ceO€ OTUET B TOM, YTO IIPECEUEHUE ITPOU3BOJICTBA KBAJIUTE€HOB CETOHS HE
SBJIIETCS CIy4ailHOCTBIO, 3TO PE3Y/IbTAT )KECTOKOM pacUETIMBOCTH TE€X, KTO BUJIUT U 3HAET, KAK MOKHO
HaXXUTHCSI HAa MPOCTHIX JIIOAAX. AOCOJIIOTHO NOHATHA UX KOCHOCTh U KAaT€rOpHYECKOE HEBOCIPUSTHE
Bcero HoBoro. Ham kakercsi, YTO ONMCaHHBIE BEIIM CIMIIKOM HeBepossTHbl. Ho odeBuaHoe i Hac,
Ka3aJIOCh TaKe HEBEPOSTHBIMU COBpeMEHHUKaM ['eTe, OH yTBep KIall, YTO OJIHAX/bI, JIIOJU Hay4aTcs
netatb. W monu nedcTBUTENBbHO Haydniauch. O4YeHb 4acTO MPOpPOYECTBA OYAYIIErO BBI3BIBAIOT JIMIIb
B3pBIBBI CMEXa.

BceacbiBawias TypouHa

Buxkrop Illay6eprep, sxypran «Implosiony, anpesns 1958, Ne 114, ¢. 54—57

«MamuHa wu300WIHs», paboTaromas Ha Bojae, KOTOpas (DYHKIHMOHUPYET, HCIOIb3YS
HEHTPOOEKHOE JTABJIICHUE, IPEUMYIIIECTBEHHO COCTOUT M3 JIBOMHON MeMOpaHBbI (CM. IIaH U TOTIEPEYHOe
cedenne Ha puc. 30), KOTOpas BpaliaeTcs MPOTHB YAaCOBOW TPEITKH BOKPYI BEPTHKAIBHON OCH TIPH
MTOMOIITA MAJIOMOIITHOTO JIBUTATEJIS.

Tax Ha3pIBaeMas 3akpydeHHas TpyOa 3aBHBAETCS BOKPYT BEPTHKAIBHOTO Bajla, COBIA/IAIOIIETO IO
PaCIOJIOKEHHUI0 C 3TOW OChlo. PaccmaTpuBasi CHU3Yy, MOXKHO YBHUIETh, UYTO 3aKpyKEHHas TpyOa
BpalmaeTcs IO YacoBOM cTpeike W 0e3 JIo00T0 CONMPOTHBIICHUS BCACHIBAET LEHTPOCTPEMHUTEIHHO
CXKATYIO 30y JIBUTATEIIS.

Uem ObicTpee IBUTATENB-MOTOP 3aCTaBIICT BOMY (KOTOpas *aBUXpSIETCS) MPOXOJUTH Yepes3
IBOWMHYI0O MeMOpaHy, TeM OoJjblllee KOJMYECTBO BOJBl YXOJWT B BOJ03a00p HAa HUKHEM KOHIIC
W3BWIIUCTOW TPYOBbI, 3aTeM OHAa 3aKpPy4MBaeTCsl BBEPX M BHHU3 B| PHUTMHUYHO YEPEIyIOITUXCS
TOPH30HTAIBHBIX M BEPTUKAJIBHBIX! M3ru0ax W CHOBA IIEHTPOOEKHO BpAIIACTCs B CHCTEME Hacasok!
(bopcyHOK).

Crnenyer cka3aTh: HENpepbIBHOE (OJHOCTOPOHHEE) BPAIICHUE OKa3bIBACT TOPMO3SIIEE JNCHCTBUE.
Boxga mnomHumaercs mo TpyOe, 3aKpyd4eHHOW BHYTPh M BBEpX, [0 4YacOBOW CTpeiKe. ITO
COIIPOBO’K/IACTCS BHITAIKUBAHUEM 3aKPY>KEHHOW B JIBOWHOH MeMOpaHe BOJBI B SHIICBHIHOE OTBEPCTHE
(GOopcyHKH, B KOTOpOH TOJI OrPOMHBIM IIEHTPOOEKHBIM JIABJICHHUEM JIBWKYIIas BOJa CHOBA
IEHTPOCTPEMHUTENILHO 3aKpyuuBaeTcs. Torja OHa HauyWHAET T€Yb HA OYCHb BBICOKOW CKOPOCTH B
HW)KEPACIIOJIOKEHHYI0 TEePMETHYHO HW30JIMPOBaHHYK Oapokamepy, KOTOpas ; TpPU MOIIHOM
THJIPABIIMYECKOM JIaBJICHUM TMPOTAIKABAET BOJY, IEPBOHAYAIBHO BTATHBAIOLIYIOCS 3aKpy4CHHOU
Tpy0OOil 10 HANPABIEHHIO K BO03a00PY 3TOM TPyObIZ,

DTO 03HAYaeT: BCAChIBAIOIIAs CHJIa JOJDKHAS OCTaBaThCs MPeoOsaiaroliell Ha MPOTSHKESHUN BCEro
MyTH BOJIbI. M30BITOYHOE TaBICHHWE HUKOT/Ia HE JJOJDKHO JICHCTBOBATh B BEPTUKAJIBLHOM HAIPaBJICHUH, a
TOJNBKO TO KacaTenbHOU moxa yrioMm 32° brmarogaps 3ToMy IUKIOHWJAIBHOE CIHMPATIbHOE IBUKEHUE
3aKpy4rMBaeT Maccy TOJbKO OT TMepudepurd K IMEHTPYy TaKuM o0pa3oM, 4YTO MEHTP TpaBUTALUU
HEOJHOPOAHON (OUMONsIipHOI) cyOCTaHIMH (KUCIOpoAa — AaTOMHBINM Bec 16) mepemernaercs K
LEHTPATBHOUN OCH. 37eCh KUCIOPO OXJIaxKaaeTcsl (py MaaroieM — ONaronpusaTHOM TeMIlepaTypHOM
TpaJeHTe) M TMPU DTOM 3aKpPYYMBAaeTCd U CBS3BIBACTCA (OMYyNbrUpyeTcs — TOTpebseTcss u
yCBaMBaeTCs) BOJOPOJOM IMPOTHUBOMOJIOKHON MONSIPHOCTH, KOTOPHI HMEET CKOPOCTh BOCXOSIIETO
TEUEHHs OKOJIO 2 M/CEK.

! Bo3sMOKHO, 3TO OTHOCHTCS K SIIEBHIHBIM BIAJWHAM, PACTIOJOXEHHBIM BBINIE W HHKE BBIXOIHBIX OTBEPCTHIA
(OpCyHKHU | TI0 JIEBOM U MPaBOM CTOPOHE CEYeHHs, KOTOphIe (POPMHUPYIOT IBOHHOI TOpou OapokaMephl BOKPYT IO KpasiM
yerpoiictBa, C npyroif cTOpoHBI, ()OPCYHKH MOTYT TaKXe HMETh IIONEPEYHOE CeYeHHe, Kak y TPyObl, ONMCAaHHOW B
crepyronmx mnareHTtax: Ascrpusa: Ne 196680—195), ITopryramust; Ne 9 729—1953; ®panmmst: Ne 1,057,576—1953;
Bpasmmust: Ne 43,431 —1953 nnn xe popcyHKH, MOKa3aHHBIE Ha pHC, 29,



XoTst 006 7TOM HE YHOMHHAETCSI, HO 3/IECh HYXKEH SUIEBUAHBIN 3aKPBITBINA COCY/]

[IpoxykT 3TOr0 3MYABIUpOBaHUs (Yp-NIOPOKIAOLINI MTpoliecc) — AuaMarHeTusM. J{efcTBys kak
JEBUTAaTUBHAs Cwia (aBTOHOMHAs BOCKpELIAOLIash »JHEpPrus), OHa IOJHMUMAET E€CTECTBEHHO
NBUKYILYIOCS BOAY Ha BbIcOYailliue ropHele nuku. KpoBooOpallleHME U JBHKEHUE COKa TOXKE
pe3yabTaT JEMCTBUS BBINIEYIOMSHYTOH SMYJIbCUM — BHYTPEHHEH KOMOMHauuu (CBSI3bIBAHUSA)
MIPOTHBOIIOJIOKHBIX OWIOJSIPHBIX OCHOBHBIX CYOCTaHIMH, KOTOpas HYKHA Ui TEPEPOXKICHHUSA H
PEKOMOMHAIINY 2JIEMEHTOB, 00Pa3yIOIINUX YHHKAIBHBIE COUSTAHMUS -

Haubouiee BakHBIC [T pa3BUTHSI CHIIBI BCACHIBAHUs OTBEPralOTCs CeroHs TexHosorueil. Tpenue,
HarpeBaHue, JaBJICHUE IPOBOLMPYIOT OOpaTHbIE SMYJIbCUBHBIE IPOLECCHl, KOTOPbIE IPOU3BOIAT
MIPEUMYIIECTBEHHO AUAJIEKTpUYecKre (POpMBI IBIDKEHHUS TMOTOKA. [IOCKOJBKY TEIUIO — 3TO HH3IIAS
(bopma 3eKTprUYEeCTBa U OHO Pa3pyllaeT BOAY, KPOBb, COKH, TO Pa3BUTHE UJIET IO PErPECCUBHOMY IyTH
(pa3BUBaeTCs paK).

B To BpeMs kak HM30BITOUYHOE NaBJIEHHME MOJABISET IPOILECC POCTA, JIETKOE BCACHIBAHUE WIIU
BAaKyyM — BOCXOJISlI[asl IMaMar-HeTUYecKasi CHjla — YCKOPSIET €ro.

UYewm ObIcTpee Bpaliaercs 1ByMeMOpaHHbIN cTapTep, TeM O0JIblie BOAbI BOBJIEKAETCS B MPOLIECC, U
TeM OO0JIbIlle CUJIbI EHTPOOEKHOTO CXKATHUSD KOTOPbIE IMOTOM HAaXOJAT BbIXOJ udepe3 ¢opcyHku. OHU
MHTEHCUDHUIUPYIOT CKOPOCTh BpAallleHUS B IMPOTHUBOIOJOKHOM HANpaBiIeHUH, JUHAMO (reHepaTrop
AIIEKTPUYECKOT0 ToKa), Ha00OpOT, TOPMO3UT €€, YTOObI MPEelNOTBPATUTH pa3pylIeHHE BCacChIBAIOIIEH
TYpOHMHBI U3-3a MOCTOSIHHO PACTYIIETO [EHTPOOEKHOTO JaBICHHUS.

LenTtpobexxnoe cxarue B POPCYHKAX PErylIUpyeTcs CKOPOCThIO BpalleHHs craprepa. JlelcTBys
coo0r111a, IB€ BETUYHNHBI — CHJIa CKATUA (KOMIIPECCHH) U CKOPOCTh BPAIICHUS — OMPECISIFOT OOMIYI0
ahdexTuBHYIO CHUTy, KOTOpas TMPOW3BOIUTCS JaBlieHMEM B (opcyHKax U JCUCTBYyeT B
MPOTUBOMOJIO)KHOM ~ BOJO-BBIIIYCKAa  HANpaBlI€HUU. ITO  ONATh  CO3[JA€T  JOIMOJIHUTEIbHOE
TUIpaBIMYEcKOe JaBJIEHHE B TEPMETHUYHO H30JMPOBaHHOM Oapokamepe, OHa, B CBOIO OYepeb,
yBEJIMYUBAET 00BEM BO/JIbI, KO-TOPYIO 3aCachIBaeT 3aKpy4eHHas TpyoOa.

brnaromaps 3TOMy pUTMHUYHOMY B3aUMOJEHCTBUIO MeEXIy LIeHTpOOEKHBIM MJaBJI€HHEM H
LEHTPOCTPEMHUTEIHHBIM BCAChI- BAHUEM — Yepe3 peaKTUBHbIE CHIIBI — MOIIlb BO3pacTaeT Ha 4

KBaJpaTr ckopoctu BpaumleHus. [Ipekpaienue paboThl BcacklBaromie TypOUHBI OCYIIECTBIISAETCS
JPOCCEIMPOBAHUEM I0IAI0 LICHCIBOIBI.

BcaceiBaromas TypOuHa — mepBasi MallllHa, ONEPUPYIONIas PUTMHYHO B3aMMOJCHCTBYIONIMMU
PEaKTUBHBIMU CUJIAMHU.

be3smepHOCTh MPOU3BOAUMBIX CHJI, OCBOOOXKJICHHBIX Yepe3 JOJDKHBIM 00pa3oM MOCTPOSHHYIO U
TOYHO pACCUMTAHHYIO TYpOUHY, 3aCBHUJIETEIbCTBOBAHA XOPOILIO HW3BECTHBIM ypaBHEHUEM IS
LEHTPOOEIKHOM CHIIBI.

Ecmu 1 nutp (0,264 ramnona) — 1 kr (2,21¢dyHTa) BOABI — 3aKpy4yUBaeTCs IIEHTPOOEKHO CO
ckopocthio 10 000 o6opoToB B MuHYTY B paauyce 10 cMm (4 aroiima) U BHE3aTHO LEHTPOCTPEMHUTEIHHO
3aKpYYMBAIOTCS MOJ AaBJieHHEM B (QOpCyHKax (CM. 3CKU3 — pHcC. 29), 3aTeM BBICBOOOKIAETCS MPU
CKOPOCTH BOJIOBBINMYycKa mpubausutenbHo 40 m/cex (130 ¢yros/cek), BBICBOOOXKIAIOTCS CUITBI, KOTOPHIE
SKBHUBAJICHTHBI yBenu4yeHuto B AaBneHuu Ha 57 000 kr (125 400 ¢pyHTOB).

3TO MPOCTO, JIEMIEBO U, YTO TJIAaBHOE, €CTECTBEHHO pelaeT MpoodaeMy MoTydeHHs SHEPTHH.



Puc.29. Dckuzbl GopcyHOK

Octaercs nmpuMeyaTeNIbHbIM TO, YTO HUKTO MOKAa HE MOHUI, KaK TPaHC(HOPMUPOBATH PEAKTUBHYIO
CUIy — IEHTPOOSXKHYIO CHIy — B IICHTPOCTPEMHTEIbHYIO (PEaKTHBHYIO BCACBHIBAIOIIYIO CHITY),
Omarojapss yeMy CONPOTHBIIEHUE JBH)KEHHIO BO BCEX CETOAHSIIHUX MallMHaX MpeoOpa3oBbIBAeTCS B
JOTIOTHUTENbHYIO cuily. Takum oOpazoMm, BMecTo mosie3HoM paboTel B 10—12%, MOXHO MOJIy4UTH
YPOBEHB ITPOU3BOAUTEIBHOCTH 10 96%.

HderanbHas pazpadoTka BcacbiBaoleid TYpOMHBI

[lepman, Texac, 25 aBrycra, 1958, xypuan «Implosion», Ne 114, ¢. 57-60

B Teuenne MHOTHX JCCATUICTHI MEIUIIMHCKAs HayKa MCKaJla TaK Ha3bIBAEMYIO «KPHBYIO KU3HIY,
B KOTOPOH JIB€ COCTABJISIOIINX CHJIbI — BCACBIBAHUS U JABJICHUS — B3aUMOJICHCTBYIOT TaKUM 00pazom,
YTO B TOYKE I[I€PECEUYEHHUST MPOUCXOJUT DSHEPrHYHOE B3aUMOJCHCTBHE PA3IMYHBIX SMYJIbCHIA.
TexHoJOrHMsI, OCHOBaHHAs Ha JMJaBJACHMH M OIHE, HPOU3BOJUT M OSKCIUIYyaTHPYET HCKIIOYUTEIHLHO
MOBBIIIAIONIHICS (OTPHIIATEIILHBIN) TEMIIEPATYPHBIN TPAJUEHT M MOITOMY CO3/ACT YPE3MEPHO CHIIbHBIE
penyJIbCUBHBIC CHJIBI, KOTOPBIE MPOTHBOACHCTBYIOT PA3BUTHIO.

B T0 ke BpeMsi U3BECTHO, YTO MAAIONIMN MPAJAUCHT TEMIIEPATYPhl HUKOTa HE aKTHBHPYET TaKH e
cuibl. [ToaTOMY Hayka J0/DKHA TIOKOHYMTH C TOPMO3SIIUME Pa3BUTHE PEAKTHBHBIMH CHJIAMH, KOTOPHIE
CTaHOBSTCSI CBOOOJHBIMM M AKTHBHBIMH, KOTJa BOJa WJIM BO3AYX HPOXOJST IO MPSIMOMY IyTH IPH
U30BITOYHOM (pU3HMYECKOM [aBlieHHH Jt000ro copra. To jke camMoe NMPHUMEHHMO K POTALHOHHOMY
JBMDKCHHUIO, TJI€ OTCYTCTBYIOT M3THOBI M 3aKpy4YMBaHUE W MPEo0IaaatoT (PUKIIMOHHBIC, TEIUIOBbIE U
OKCMAHCHUBHBIC CHJIBL. M3-3a MPUCYTCTBHUS SMYIbCHN OHH MPOBOIUPYIOT MOSBICHUE HUCKIIOYUTEIHHO
pa3pyiuTensHoi SHeprud. CONMpPOTHBIICHHE IBHKEHHIO, PE3YJbTaT HEECCTECTBEHHOTO YBEIWYECHHS B
CKOPOCTH, KOTOpask MOBBIIIAETCS B KBAJPAT, SIBJIAETCS €CTECTBEHHBIM MMOCIIEICTBUEM HEECTECTBEHHOTO U
MO3TOMY TaryOHOTO THIA JBMKEHHS. ITO OCOOCHHO OTHOCHUTCS K COBPEMEHHBIM TypOWHaM, KOTOpBIE
IIEHTPOOEXKHO 3aKpyduHuBa- I 10T Boay. Kpome Toro, ceifuac MCIOMB3YIOTCS MapaMarHUTHBIC MaTePHAIIbI
(ctamp W T.J.), KOTOpPBIE TIPH BBICOKO# Temmeparype (BbICOKas TeMIieparypa — camas Hu3kas (opma
AIIEKTPHUYUECTBA) POXKIAIOT AOMOTHUTEIBHYIO PAa3pPYIIUTEIbHYIO SHEPTUIO (AIEKTPHUIECTBO).

DTH BBIBOJIBI, C/IC/TAHHBIE B X0/I¢ MHOTOYHCIICHHBIX SKCIIEPUMEHTOB, TOBOPSIT HAM O TOM, YTO BOIY
CIIe/TyeT BpallaTth B U3BMIIUCTHIX (hOpMax, CACTaHHBIX U3 THAMArHUTHOTO MaTepuaia ~ (Meab, OpoH3a U
T.11.). MOKET MCIOJIb30BaThCs JaKe AMaMarHUTHas JpeBecrHa. M3 3THX 3KCIIEpUMEHTOB BO3HHKIIA HIEs
HCIIOJIb30BaTh JBOWHYIO 00O0JIOYKY, KOTOpas C yBEIMUYCHHEM paandyca aBTOMATHYECKH YBEIUYUBACT
CKOPOCTb TIOTOKA, €CJIM YTOJI MIOOYEPETHO PACIOI0KEHHBIX KEJI0OOB BHIPABHMBACTCS 110 HAMPABICHUIO
K nepudepuu.



Puc. 30 m3o0pakaeT Takyro IBOIHYIO O0O0JIOYKY, B KOTOPYIO BOJAa YACTHYHO BCACHIBACTCS H
3aKpy4MBAaETCS BBEPX IIOCPEJICTBOM MPOTHUBOIIOJOXKHO BpAIAIOMICHCs 3aKpyueHHOW TpyOKH
(uuknmounpaneHOW cnupanu). Torma Bojga pacceWBaeTcsi B MPOTHBOIOJIOXKHOM — HalpaBlICHHH,
3aKpy4YHMBasiCb BHYTPb U BOKPYT COOCTBEHHOW OCH, M IOTOMY LEHTP TPaBUTALMK TEKYLIETO MaTepuasa
MepeMeIaeTcs K MeHTPY OCH.

Wrak, ecTh ABE BO3MOXKHOCTH JJISI TOTO, YTOOBI MO KEJIAHHIO YBEIMYHMBATH CKOPOCTH BBIXOJIA,
KOTOpast 3aBHCUT OT CKOPOCTH BOJIO-BO3/1yX03a00pa, a TaKKe YBEITMYMBATH MTPOMYCKHYIO CIIOCOOHOCTD U
CHJIy TATH TIOCPEACTBOM CHenu(pUIecKoro YIoTHeHHs. Kak yxe OBbUIO YIOMSHYTO paHee, OHO
€CTECTBEHHBIM 00pa30oM yaydIllaeT KaueCTBO MPOIyKTa.

JIroboe 3aBepsromieecs MEHTPOOEKHOE IBIKEHHE BOJBI JOCTHUTACTCS TMPH MOMOIIM IPAaBUIBHO
pa3paboTaHHBIX CIUPATICBUAHBIX (HOPM, WM BCAChIBAIOUIEH TypOMHBI, B KOTOPOW OOBIYHBIN CTapTep
obOecrieunBaeTr Jr000€ KOJIMYECTBO OOOPOTOB B MHHYTY M JBHXKYIIascsi BoJa C BO3pacTarolen
CKOPOCTBIO 3acachIBaeTCs M3HYTPH 110 HaIpaBlieHHIO K nepudepun. BeacsiBanue co3maercs Omaromaps
YCKOPSIIOIIEMYCs ABIKEHHUIO M CIIEIH(PHYECKOMY YIIJIOTHEHHUIO BEIIECTBA.

UroObl mepememaTh BO3AyX OBICTpee €ro TpeNeNbHON CKOPOCTH, KOTOpas TOJ BIHUSHUEM
najaromero (0JarompusTHOrO) TEMIIEpaTypHOTO TpaaueHTa (GOpMUPYET BOISHUCTYIO CYOCTaHIIUIO,
HY)XHO WCIIOJIb30BaTh CIICIUANBHBIC CIHPATBHO 3aKpyduBarommecs (GopMbl. OTH  CHpabHO
3aKpyduBaromrecs: (OpMbI IOXO0XKH Ha MPOTeIUIep, KOTOPhI YaCTHYHO BIHMTHIBAET M CIPECCOBHIBACT
OKpYyXXalolllie ero Macchl Bo3ayxa. [Ipm 5ToM BaXHO TpeoONagaHWe CHJI BCACBIBAHUS, YTOOBI
MPEJOTBPATUTh POXKIICHHUE ITABJICHUS, HAINPSDKEHHS, BBICOKOH Temreparypbl. Torma oOpa3oBBIBAlOTCS
OMOJIOTHYECKH TIPAaBWIIBHBIE AMYIBCUH — JIHaMarHeTH4e-CKU Cylep3apsHKeHHbIE SHEPTHH, KOTOpHIC
MTOJJHUMAIOT M TSHYT BBEPX MPOU3BOIAIIYIO HX MAIIMHY (TO €CTh BBIMICYITOMSHYTOE TIOBEIeHUE (hopeiH
HeNb3s OOBACHUTH MEXaHMYECKH, a MOXKHO TOJIbKO aHaTomuuecku). Bce B mpupoae obpatumo, u,
CIIEIOBATENIbHO, €CTh TAK)KE aTOMHBIE SHEPTUH, KOTOPbIE HE Pa3pyllaloT, a CO3/1al0T Ku3Hb. [locneqnue
HE MOTYT pO’JaThCs B LIUKIOTPOHAX, TaK YTO aTOMHbIE (PM3UKHU JOJDKHBI pa3o0parbes, MpeodiagaroT
JIY CUJIbI TaBJICHUSI UJTU BCAChIBAHUS, IIPOUCXOAT ABA COBEPIICHHO PA3IMYHbIX MIPOLecca.

[IpunoxeHHble YepTeku, KOHEYHO, JOCTATOYHO NMPUMHUTUBHBI, HO MO3BOJISIIOT MOJIYYUTH oOIiee
MIpeJICTaBJICHHE O TOM, YTO MMEEeTCs 371eCh B BUAY. JKU3Hb U CMEPTh MOJHOCTHIO 3aBUCAT OT TOTO, KaK
CyOCTaHIIMSI UK KaKas-THOO CYIIHOCTh JBUTAETCS, OT ATOT0 3aBUCAT a0COJIIOTHO Pa3IHyYHbIE MPOLIECCHI:
aTOMHOE paspylleHHe Wi aroMHas TpaHchopManusi. HeecrecTBeHHOE JBMKEHHE MOPOXKIACT
SMOpUOHBI cMepTU. TOT, KTO MPUBBIK COBEPILATH OUIMOKH, TYMAaeT, YTO BCE IMPOMCXOJUT TaK, KaK W
JOJKHO mpoucxoauTs. Ho mist 30pkoro HabmogaTenss mpuposl MPOCTO HEMOCTHXKUMO, HapuMep, 4To
HayKa HE BHJUT pa3HUIBl MEX]Y €CTECTBEHHBIM M HEECTECTBEHHBIM [BMKCHHEM, HE pacro3HaeT
B3aMMOCBSI3U, KOTOpas CYIIECTBYET MEXJIY JIECOM W BOJOW; HE MOHMMAET, YTO OHUMOJISPHOCTH —
pPa3HOCTh MOTEHIMAJIOB MEXAY OTPHUIATETIbHO 3apshDKeHHOM Omocdepoil M MOJOKUTENBHO
cymnep3apsbKeHHON aTMOCc(epoil — yMEHBIIAeTCs, 3TO BBI3bIBAET MOHMKEHUE YPOBHS TPYHTOBBIX BOJI U
UCCYILIEHUE TOPHBIX UCTOYHUKOB.

Eciu Boma mepesapspkaercs TeocEpUYECKUMHU  DHEPrHsMH, TO HayMHAeT aBTOHOMHO
MOJHUMATHCS BBIIIE U CHAOXKAeT PACTUTENbHBIM U >KUBOTHBIM MHp MUTATEIbHBIMHU BemlecTBamu. OHU
MOCTYMAIOT Yepe3 KOPHEBYIO MPOTOIIa3My, KOTOpas MPO- MyCKaeT B PACTEHHE TOJIbKO CaMble LIEHHbIE U
MIOJIE3HBIE BEIIECTBA, IOCJIE YEro MPOUCXOMUT HMX B3auMojeiicTBue ¢ AU(p(Y3HO NPOHUKAIOIIUM
aTMoc(epHBIM KUCTIOPOo oM. KOHEUHBIN MPOAYKT 3TOr0 3MYIBCUBHOTO Tpollecca («IOBEHUIIbHAS» BOJA
U — OKCIIEPUMEHTAIBHO J0KazyeMmbld (pakT — ¢GopMUpOBaHHE KpPOBM U COKa) MPU MAAAIOIIEM
(MONOXKUTENIBHOM) ~ TeMIepaTypHOM  TpaJuMeHTe InpeoOnagaeT B  TEYEHHE BCEro Impolecca
Tpancopmarui. OgHaKo TpU TPeodIafaHuK TOBBIIIAOMIETOCS (OTPUIIATEIHLHOTO) TEMIIEPaTypHOTO
TpagueHTa MPOUCXOTUT Pa3NOKEeHNUE KPOBU, COKOB U BOJIBI.

[ToToMy Bce COBpeMEHHBIE MANIMHBI M TYpOMHBI Pa3pylIalOT *KU3Hb. WX HYKHO Kak MOKHO
CKOp€e 3aMEHHUTh MAlllTMHAMH, OCHOBAHHBIMH Ha JPYro#, MPOTUBOIOJIOKHON TEXHOIOTHU. B IpOTHBHOM
cllydae BMECTe C YMUPaHUEM KU3HE(HOPMUPYIOUTUX CyOCTaHIMi OyeT BRIMUPATh U YEJIOBEUECTBO.

HeecrecTBeHHOE IBHKEHHE — CMEPTh SMOPHOHOB

epman, mrart Texac, CILA, 23/24 aBrycta 1958 r., apxussi Lllaybeprepa.



BcachiBaomas TypouHa

CymiecTBeHHOE pa3inyue MEXAy TypOWHamMH, B KOTOPBIX MpeoOsafaeT cuja BCACBIBaHUS, OT
TypOHH, MOPOXKAAIONUX NU30BITOYHOE JaBJICHUE (TPAIUIIMOHHBIX TYPOUH), B CICIYIOIIECM:

a) TpaJUIIUOHHAs TypOMHA BpamaeTcs 01aroaaps MOTOKY BObBI, MAIAOIICH Ha ee JIONACTH,

0) BcachIBaromIas TypOMHa BpamaeTcst Oarofapsi BCIIOMOTaTeIbHOMY JIBUTATEIIIO.

B TypOuHe BcachlBaHHMsS BOJA JBUTATENS, EJUHOXIBI JOCTUTHYB HYXHOW BpallaTeIbHON
CKOPOCTH, YK€ HE TpeOyeT IOTIOTHUTEIILHON CHIIBL.

JIBI>KMMasi EHTPOCTPEMHUTENIFHO, 3Ta BOJA TeM OBICTpee YCTpEeMJISIeTCs BBEpX, YeM ObIcTpee
BpalllaeTcs BcachlBaromiasi TypOrHa

3akpydeHHas BBEPX BOJIa MPOXOHUT Yepe3 IBOMHYI0 MEMOpaHy M JBMXKETCS TaK, YTO BpAIIAeTCs
MPOTHB YaCOBOW CTPENKH MPHU OJHOBPEMEHHOM BpALICHHH BOKPYr COOCTBEHHOH OCH, €€ CKOPOCTb
YBEIMYHUBACTCS 110 HAIIPABIICHHUIO K TEPH(EPHH.

JIBI>KeHUE MEXIy MeMOpaHaMH MOXKHO CpPaBHUTHh C JBIDKEHHEM JIBDKHHKA, OH PHTMHUYHO
nepeMeIaeT Bec Teja ¢ OJHOro OOKa Ha JPYroi, TaKUM 00pa3oM YBEIWYHBAs CKOPOCTH CIycka. Yem
ObICTpee YepeIoBaHNEe B CMEIIIEHNUH Beca TeJla, TEM BBIIIE CKOPOCTh (CM. puc. 36),

To ke camoe mpoUCXoIuT B TypOWHE BCACBIBaHUS, TIOCPEIACTBOM YETO B XOJI€ BBIIICYITOMSIHYTOTO
3aKpy4YMBAHHS M JBYKCHUS W YCKOPEHHsS IOYTH 0€3 TPEHUS BOJA JBHUTATENS] CTAHOBUTCS OTIPEIEICHHO
0ojiee TUIOTHOM, OHA MPUONMIKAETCs K TOYKE aHOMalMM — «OMOJIOrHMYecKod Touke 3epox». Temeps,
MOYTH TOMOTEHHAsI BCIIEJCTBHE 3TOH crieruduueckor (OopMBbl JIBMKEHHS, 3Ta BOJa aKKyMYJIHpPOBaHa B
KOJIBIIEBOU 30HE JaBiieHus (cM. puc. 33).

A KoJB110 U3 (POPCYHOK, BCTPOSHHBIX 10 TMEPUPEPUH STOTO KOJIbIA, MHTEHCUBHOCTh YBEITMUCHUS
JaBIICHUS 3aBHCAT OT CKOPOCTH BpAIEHHsI BCIIOMOTATEIEHOTO MOTOpa. AMNEPTYpHl ITHX (POPCYHOK
JOJIKHBI OBITH MaJIbl, HO IOCTaTOYHBI 711 TOTO, YTOOBI BBIITYCKaTh HAKOIJIEHHOE N30BITOYHOE JIaBJICHHE.
3aTemM BOJla Ha BBICOKOW CKOPOCTH MPOXOJUT HA CUCTEMY 0CO00 CKOHCTPYMPOBAHHBIX JiomacTed (OHHU
HEMHOTO TMOXO0KH Ha JIONACTU TuApoTypOHHBI [lenToHa, TONBKO MepeBepHYThIE U PACIIOJIOKEHHbIE Ha
MaHep BEHKa).

CHoBa Boja ¢akTuyecku cBOOOJHA OT JAaBJICHUS U Jajiee YCKOPSIETCS MOCPEICTBOM SMIIEBUTHOM
¢dbopmMbl Onarogapsi TOMy, YTO €€ PaJWyC YBEJIMYMBAETCS MO HAIPABICHHIO K OCHOBE. JTa 3aHOBO
YCKOpEHHasi BOJia 3aKpy4MBaETCs ellle pa3, CTAHOBACH ONpEEIIEHHO OoJiee MJIOTHOM B Mpoliecce, U Ha
BBICOKOW CKOPOCTH BXOJHUT B T€PMETUYHO 3aleuaTaHHyIo OapokaMepy 1o nepudepuu (TaHITeHLIHUaIbHO).
B mpouecce co3maercss AOMOJHUTENBHOE TUAPABINYECKOE JaBlIEHUE, KOTOPOE YCTpEeMIISIeTCs 10
HAmpaBJICHUI0O K HU)KHEMY BCAChIBAIOLEMY KOHIly 3aKpyd4eHHOW TpyObl — eme pa3 B
MIPOTUBOIOJOKHOM HAMNpaBlIEHUU, YroJl HAKIOHAa KOTOPOTO MPOEKTUPYETCS TaKuM oOOpa3oM, 4TO
BBIIICYTIOMSIHYTO€ JOTIOJIHUTEIHHOE JaBICHUE TaKKE OCTAECTCA MO- CTOSIHHBIM. TO €CTh YK€ HEe MOKET
MOCTYNaTh OO0JIbIIIee KOJMYECTBO BOJIbI, IOTOMY YTO JOCTUTHYTA MpeAeTbHas BpallaTeabHas CKOPOCTb.

Ecnu BbimeynoMsiHyTast BpamiatelnbHasi CKOPOCTh YBEIUYHMBACTCS IOCPEICTBOM BUKYILIETO
MOTOpa, TO KOJIMYECTBO 3aKPYy4EHHOU BBEpPX BOJbI TAK)KE YBEIMUMBAETCS, U €CTECTBEHHO BBI3BAHHOE
JOTIOTHUTEBHOE JaBJICHUE YBEIMYMBACTCS B KBaJpaT B OTIMYME OT MCKYCCTBEHHO CO3JIAIOIIETOCs
JIABJICHUS B TPAJAULIMOHHBIX TYpOUHAX.
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Bukrop [ay6eprep, Buen-Xanepcaopd, Asctpus, 4 mapta 1940 1.

TexHonornss m o0opyroBaHue VI ATOMHOH TpaHCPOPMaLMHU KIJIKHX H ra3oo0pa3HbIX
cyOcTaHIMH, CIOCOOHBIX 00Pa30BbIBATH KAILIN

Kak wu3BecTHO, aTOMHas TpaHCOpMalus OCYIIECTBISAETCS TOJIBKO MOCPEJICTBOM pa3pyLIeHUs
aTOMOB. DTO HE CIIOCOOCTBYET HU 3KOHOMUYECKOMY, HM KOMMepUecKkoMmy nporpeccy. Takke U3BECTHO,
YTO C MOMOIIBI0 KAaTAIUTHYECKHX IPOIIECCOB MOXKHO BBI3BaTh JMCCOIMAIIUIO, PEKOMOHMHALUIO H,
CIIEOBATENBHO, IEPEPOKIEHUE ATOMOB, OTH IPOLECCHl MPOUCXOIAT IMOOYEPENHO, U HHUKOTJa HE
YCTaHABJIMBAETCS MOJHOE PABHOBECHE MEXY IBYMS ITPOTUBOTIOJIOKHOCTSIMHU.

[Iporiecc aTtomHOM TpaHcopManuu B JaHHOM H300PETEHHUU COTJIACOBBIBAETCS C OTHM.
CyOcTaHIMU MepeMenatoTcs Ha BBICOKOM CKOPOCTH M MOJBEPraroTcs BO3ACHCTBUIO CHUIJI BCACBIBAHUS U
JABJICHHUS, B PE3YJIbTATE YETO IPOUCXOAAT 3HAUNTEIbHbBIE U3MEHEHNSI B IOBEPXHOCTHOM HaNPSyKEHUM.



Bonee Ttoro, mpm pa3paboTKe MAHHOTO M300PETEHHS TAaKKe YUUTBIBAICA TOT (AKT, dUTO
MPUCYTCTBUE OIpPEACICHHBIX METAJUIOB, KakK, HalmpuMep, Mefb, cepedpo, 30JI0TO, CIIOCOOCTBYET
Pa3BUTHIO BUTAIBHBIX (DYHKOMHA KHUIKAX W ra3oo0pasHeix cyOcraniumii. Ecim  aucconmmpyembie
BELIECTBA IOJIBEPTHYTh OJIM-TOJMHAMHUYECKOMY BO3JECHCTBHMIO, TO MOXHO CIPOBOLIMPOBATH DPA3pPhIB
aTOMHBIX CBSI3€M U BBICBOOOXKJIEHHE KOJOCCAIbHBIX AHEpruil. Cpasy ke UX MOXKHO HCIOJIb30BaTh IS
CO3aHMsI HOBBIX CBSI3€H U JAJIbHEHIIEro pa3BUTHUS MIEPBOPOIHBIX ra3000pa3HbIX CyOCTaHIIMH B KUIKUE
WM J1aXe TBepAble (opMaluu, 3TU S3HEPTUU TAKKE MOXKHO M3BJI€Ub U UCII0JIb30BATH JJIs MHBIX LIeeH.

[Tpumep ycTpoiicTBa I OCYIIECTBICHHS BCEX STUX MPOIECCOB MoKa3aH Ha puc, 30—31,

Typbuna cocroutr u3 BepxHed u HibkHeH MemOpanbel (1 u2), obe mocepeOpeHHBIE WIN W3
amalbraMUpoBaHHON Meau. Ha HUX ecTh KpyroBble JKeI00bl, ¥ MPH HAJIOKEHHUH JAPYT Ha JPyra MExmy
MeMmOpaHaMu o0OpasyeTcsi BOJHOOOpa3HOE MPOCTPAHCTBO (3), HIDKHAS MeMOpaHa NPHCOEIUWHEHA K
OTIOPHBIM IUTaCTUHAM (4 U 5), KOTOPbIE U30JUPOBAHBI IPYT OT Apyra Mpy NOMOIIH IVIOTHOW KaydyKOBOI
npocinoiiku (6). Ha BepxHeil MemOpaHe BMOHTUPOBAHBI ABE (UK O0JIbIIE) KPBILIKK TAKUM 00pa3oM, 4To
OHM HA4YMHAIOTCS Ha jkejao0ax MeMOpaHbl U KOHMYECKU CYXKArOTCs 110 HalpaBJIEHUIO BBEpX, 00pa3ys
1oi001e KoJimaka ¢ 3aKpyrJIeHHbIM KOHIIOM. Takyro ke popMy UMEIOT MUHHUATIOpHBIE OapokaMepsl (8 u
15)- Bepxusisi memOpana umeer ¢opmy siina. Ita Gopma momoraer copMHPOBATH OCHOBHOM BHXPb,
KOTOPBIA Bpaiaercs BOKpYr Hee. Bo3myx 3acaceiBaercs depes menn Ha MemOpanax (9) m mayer Ha
JIOTIaTKH, TPOXOJs BO BHYTPEHHIOI Kamepy, B uentpampHyto yacth (10) BcTaBieHa KOJ blieBas
npokianka (I1). Ionas oce (12) nepexoaut B yameBuaHbIN oTcek (13), BHyTpu OH pudieHbI U UMEEeT
BX0JiHbIe 0TBepcTHs (14) B MexxmeMOpaHHOoe pocTpaHCTBO (3). JlonaTku TypOUHBI EPEal0T UMITYIIbC
BEepXHel MeMOpaHe, OHa HauMHaeT BpalaTbcs BOKpYr ocu. Korga ckopocTh BpallleHusi AOCTUraeT
KPUTHYECKOTO YPOBHSI, BO3AYX MEXIYy JABYMs MeMOpaHaMH TOXK€ HAUMHAET BpalaThCsl BOKPYT CBOEH
COOCTBEHHOM OCH, YTO CO34aeT JOINOJIHUTEIbHbIE BUXPH BO3ayxa. OHM YBEIMYMBAIOT MOINEPEUHYIO
sHepruro. [lo mepe Toro kak nepudepuitHas CKOPOCTh OyJET pacTH M3-3a OOJBIIEro paanyca, MOTOKH
CTaHyT Bce 0oJiee CKpy4eHBI BMecTe. Uepe3 HEKOTOpoe BpeMsi OHM COMIYT ¢ MeMOpaHbl U OyayT ¢
OoJpIliel CHUJIOW BO3JCHCTBOBATH HAa JIOTIATKW TYypOWHBI, CO3JaBasi MOIIHBIA BpallaTeIbHBIA MOMEHT.
Teneps TypOuHa UCIIONIB3yeTCS B KAaK HCTOYHHUK SHEPTUHU JJIsl T€HEpaTopa.
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B xauectBe Marepuana ais AByX miactuH (I U 2) MOKHO NPUMEHSTh CUHTETHUYECKYIO PE3UHY;
€CIIM IIPU 3TOM MOpCKasi BoJa MPOXOAMUT yepe3 BcachIBaloIlyro kamepy (3), To B Ipolecce co3aaeTcs
IpecHasi, MPUroiHast Ui MUThs BOJA



Puc. 31, BHemiHuii BUJ penyJibCHHA

IIpomenne Ha MaATEHT

1. Texunosorus A aTOMHOM TpaHCcQOpMAlMU >KUIKUX M Ta3000pa3HbIX KarjeoOpa3yrolux
CyOCTaHIMI XapaKTepU3yeTcsl TEM, YTO C MOMOIIBI0 YCKOPSIOUIETOCS TMOTOKA U MPH OJHOBPEMEHHOU
nepeMeHe TMOBEPXHOCTHOTO HAIPSDKEHHUS ITH CyOCTaHIIMU OJIMTOAMHAMHYECKH TUCCOIMHUPYIOTCS W
MPOIYKTHI JAUCCOIMAIMU BOCCOCIMHSIOTCS, 00pa3ysl OpraHMYeCcKUe MPOTYKTHI BHICOKOKAYECTBEHHOTO
CUHTE3a.

X M3o0pereHne, KOTOpOe JemaeT BO3MOXKHBIM IMPOIECC, OMUCAHHBIN B MYHKTE 1, MpeaCTaBIsIeT
co00if MHOTOYPOBHEBYIO IEHTPU(PYTY ¢ KOHIIEHTPUIECKUMH, PACIIOJIOKEHHBIMH PsJIOM OapokaMepamu
(8), mx cTeHKH BOJHOOOpa3HOUW (hOpMBI MO 0OEMM CTOpPOHAM CBSI3aHBI C 3acachiBarolieii kamepoi (3)
MPEUMYILECTBEHHO IOCPEICTBOM ILIEJIEBBIX OTBEPCTUH.

3- B cooTtBercTBHM ¢ TyHKTOM 2 OapokamMepbl UMEIOT KOHHYECKYIO (GOopMy, CYKAIOIIYIOCS B
HaIpaBJICHUH, IPOTUBOIIOJIOKHOM HAMpPaBICHUIO BPALEHUS LICHTPUDYTH.

4. B cOOTBETCTBUH C IIYHKTaMH 2u3 Mare€puail, u3 KOTOporo CAaciaHbl CTCHKH KaM€p, — OTO
nocepe6peHHaﬁ WM aMaJibraMyupOoBaHHasA MEb UJIU I1030JIOUYEHHBIN METall.
5. B cooTBeTcTBHH C IIYHKTaMH 2u3 Mare€puail, u3 KOTOporo CAaciaHbl CTCHKH KaM€p, — 3TO

CHHTETHYECKUE CMOJIbI (IIACTUK) WM IJIACTUK CO BCTPOCHHBIMHU ()parMEeHTaMH rmoceped peHHOW HITH
amMaJIbTaMUPOBAaHHON MEIM WM M3 MO30J0YCHHOro MeTayuia. 5. B COOTBETCTBMM ¢ MyHKTamMu 2 —5
kamepa (3) coemuHsiercss ¢ TpyOkoit (12), koTopas mojaer TBEpIble, KHUIKHE, Ta3000pa3HbIe
MHTPEIMEHTHI, IPEUMYIIECTBEHHO JIOKATM3UPYIOIIUECS HA OCH BPAIICHUSI.
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Haptepran Tagrowsm, sdugheins, Wald, o 7 -

Puc. 32. BHyTpeHHEe yCTPOICTBO PEIyIbCHHA C IBOHHON MeMOpaHOit

ConposBoaurtenbnoe nucbMo Bukropa Illayoeprepa

B marenTtHOe Gropo Tpetbero peiixa.

I'urmmmaepmtpacce, 97—101

bepmun

1 mapra 1940 rona

51, Buxtop Hlaybeprep, npoxuBaromuii o aapecy r. Bu-;u-Xaznepcaopd, I'epmanckumrpaccee, 1,
HACTOSIIMM JIOKYMEHTOM TMOJTBEpPXkKJAI0 MPOIIEHWE Ha MATeHT Ha H300peTeHue, SMHUCAaHHOE B
MPUJIAraloIuXCcs JOKYMEHTaX, KOTOPbIE TOKE JIOJDKHBI ObITh 0JI0OPEHBI BMECTE C MTATEHTOM.

Onucanue: «TexHomoruss u oOOpyAOBaHME Ui AaTOMHOM TIpaHCOpMAlUU JKUAKUX U
ra3o00pa3HbIX CyOCTaHIUH, CII0-;00HBIX 00Pa30BBIBATH KATLIN.

CyMMa 25 HeMeUKHUX MapOK B COOTBETCTBHM C PaclEHKaMH SI0p0 HEMEUIEHHO Oy/eT oruiaueHa



Kaccupy HaTeHTHOIO Oropo.
[Toxaiyiicta, MpoOBEPHTE HAIMYKE CIIEAYIOLIETO;
1) konuu npoueHus;
2) 1Ba UIGHTUYHBIX OMUCAHUS, KaXKJI0€ COACPKHUT 110 6 CTp.;
3) yepTexu B JBOMHOM IK3EMILISIPE (CO BJIOKEHHBIM onuca-4uem);
4) pacnucka B IOJIY4EHUU U KOHBEPT Ul OTBETHOIO MHChMa.

Bukrop [ay6eprep
. d ,.'.,:‘. = AW

» - AR

Puc. 33. PenynbcuH (3aKOHYEBHAS MOJIEIH)

[Ipumeuanue: paspelnieHue Ha OMyONMKOBaHUE pHC. 33 JH00E3HO MPEIOCTaBICHO KOMaHIAMPOM

Pugapnom duepOenaom,

AR

TMorox safepaenore soLLYXa

BMC CIIA
12 IMocnennue nucsMa Bukropa [llaybeprepa

A oonocen npedocmaeumb mem, Kmo cnocoben 3auuuiams U COXpAaHsamob JHCU3Hb> (Cl’}’ZOltHUK
Cmosib 0eutesoll 9Hep2uu, umo pacuwienjienue ﬂdep amomoe cmarem He MOJIbKO HESIKOHOMUYHbIM, HO U

cmewnvim. Coenams 2mo — yenb moetl HcusHuy. B



uktop Llaydeprep B mucbmax Anoro Kokanu, 1953 r., sxypuan «Implosion*,

Ne29, c. 22

OTprIBOK 13 IcbMa B MIOHXEHCKOE OI0pO aTEHTOB

Kypnan «Implosiony», Ne 87, nanucano B Jlaiinue, ceHTsi0pb 1955 r.

binaromapss TpunuaruneTHed HCCIEIOBATENbCKON paboTe s ;MOCOOCH Temeph I0Ka3aTh, 4YTO
HEHTPOOSKHOE PEAKTUBHOE YCKOPEHHE MOPOXKAACT Pa3pylIarollie PEaKTUBHBIE CHIIBL. B Bo-mI0i H
BO3JIyIIHOM cpefe OHM pa3BUBAIOTCA uepe3 aOCoJIIOTHO |eu3BECTHOE MIHOBEHHOE HW3MEHEHHE
MOJIIPHOCTH OCHOBHBIX IIEMEHTOB. B pe3ynbrare yOHMBA[OTCS TMOJIE3HBIE MHKpOOpra-msMel. B
yMHUparoleldl BOJE MOSBISAIOTCA IAaTOT€HHbIE OakTe-IIM, CO3JAat0TCsl MNPEANOCBUIKM JUISl PaKOBBIX
3a00JeBaHMid Op-aHU3MOB. [I0SBISIOTCS HapyIIEHHs B TJIa3Me, KOTOPBIE B COYE-aHUU C HEIOCTATOYHBIM
MOTIOJTHEHUEM 3araca KBAJIMT€HOB IOAYT K CMEPTHU KIIETOK, KOrJia Ha MeMOpaHe KJIETOK MOSIBIISIFOTCS
METaJJIOCOJepKAIINEe TOKCUHBI- OTO MPOUCXOJUT B pe3yib-'aTe aKKyMYJSIUU ONPEeSIEHHBIX
METaJNINYECKUX HMOHOB. 1Jech MOJIXOIMUT OJIMTOJMHAMHUYECKOe HMCTpeOieHHe nmaToreH-lbix OakTepuit
cepeOpssHbiMu nMoHamMu. OHM U B camMOM Jene Je3-TQUUUPHUPYIOT BOJAY, XOTS HE HCKIIYaloT
BO3MOXHOCTh TIOBTOPHOTO 3apakeHusa. Ecinum ke mnpuuuHbl 3a00jeBaHMM He 'cTpaHsIOTCA
OMOJIOTMYECKUM ITyTEM, YUCIIO MTAapa3UTOB CTPEMUTEIBHO PAaCTET

To e mpoucXOIUT M € XJIOPUPOBAHHOM BOJOM, MOCKOJBKY M5 B HEHM NPOTEKAKOT MPOLECCHI
JNEKTPOJUTHYECKONW aucconma-S muu. Elle HEe NpUMEHSIOTCS TaKUue METOJbl OYMIIEeHMs, B pe3y-JI
JBTaTe KOTOPBIX BOJIa MprobOpeTaia 66 IMMYHUTET NMPOTUB TOKCUYHBIX 3()()EKTOB, UTO MOSABISIOTCS U3-
3a 0Opa30BaHHAsI OMACHBIX OaKTepHii. B ceabckoM X035icTBE C OaKTEpUsIMU OOPIOTCS TIPU TIOMOIITH €II1e
6oee s,10BUTHIX cripeeB. Ho eciu BoLy s mpOCTO 3aCTaBUTh LIEHTPOOEKHO BpaIIaThCs B CHIEUAIbHBIMU
YCTaHOBKaX, TO COJEp)KaHHE OTPHUIIATEIbHBIX MOHOB B Hel yBe-S muuutcs 1o 90%, Onaromaps uemy
KHACIOPOJ HayHeT SMyinbru-f poBaTbecsd. CHHU3UTCS ypOBEHb JaBICHMs W Temja, Onaronaps
ceun(u4eckoMy YIJIOTHEHHIO JBIJKYLIETOCsl BEIleCcTBAa poX-S JAIOTCS  KOHLEHTPUPYIOIIHE
peakTuBHBbIC Ccuibl. VX HpOAyKTHISl YIIIOTHAIOTCA BIOJB NPOJOJIBHOM OCH M PaCHpOCTPAHSIIOTCS»
IIPEUMYILECTBEHHO B BEPTHKAJIBHOM HalpaBJIeHUU. Pa3BhBasg; OrpOMHYI0 CKOPOCTb, OHH 3aBOIST
MEXaHH3M, KOTOPBIH, B CBOIO O4€PENlb, CHOBA HAYMHAET UX IPOU3BOIUTE.

C »TOM TOYKHM 3pEHHs CIPaBEUIMBO YTBEpXKIEHHUE oJHOTO saepHoro ¢usmka n3z CHIA. On
YTBEpKJIaeT, 4TO JAOCTYIHas BCeM MH(POpMALUSA U3 KIACCUUYECKUX y4EeOHUKOB 1O (PU3MKe, Kacarouascs
IIPUTSDKEHNAS MacC, HEKOPPEKTHA, MOCKOJIbKY B IPHHIIMIIE HE CYIIECTBYET HUKAKUX CHJI NPUTSHKCHHUS
WM TAroteHus, macc. Ilo Mepe ymaneHus oT 3eMiM CKOPOCTb CaMOOYMILEHUS 4a-; CTHUL] M3JIy4eHUs
CTaHOBUTCS HACTOJBKO BBICOKOH, YTO 0OPa30BbIBAETCS aTOMHBIN BaKyyM, WIH IyCTOTA M03aau HUX. To
Ke ca- : MO€ IIPOMCXOJUT M03aau ObICTPO ABMXKYLIETOCS aBTOMOOWIISI B. OTHOUIEHUN OJIM3KO €YIIEro
BCJIE/ 34 HUM MOTOLMKIIUCTA.

ITooOHBIE BcachIBAIOIIME CHIIBI TAKXKE PA3BUBAIOTCS B €CTECTBEHHO 3aBEpSIOLICICS BOJAE, U C
HUMH CBS3aHO IepeMmelleHne (openu BBEpX O TEUeHHIO B ObICTpoABMIKYLIeHcs peke. Bo Bcex
LUKJIOHAX, TallpyHaX U yparaHax akTUBHBI I0UYTH HEU3YUYEHHBIE PEAKTUBHBIC CUJIbI, KOTOPBIE SBIISIOTCS
CIlyyallHBIMM  TIOMOIIHUKAaMHU pa3pyLIMTEIbHBIX KaTacTpopuueckux cui. Kaxaelii mponensep
(ApxumenoB BUHT) (yHKIIMOHUPYET KakK JUHAMO, OTCIOJIa CTAHOBSTCS MOHATHBIMM aBUAKaTacTPOdBbI,
KOTOpBIE IPOUCXOJAT HaJ OCOOCHHO 3apsDKEHHBIMH WM OOJNaJarollldMU OCOOBIM HaIpsDKEHHEM
BOJHBIMM TPOCTPAHCTBAMM HWJIM HajJ OOraThIMU JIECHBIMM MacCHBaMH, NOTOMY 4YTO HajJ HUMH €CTh
YyBCTBUTEJIbHBIE K JaBJICHUIO HOHBI.

Korna OGaHkMphl, BIOXXHUBIIME CBOM JEHBI'M B COBPEMEHHbIE THIPOIIEKTPOCTAHIIMHU U
IIPOU3BOJICTBO BO3YXOIIJIABAaTENIBHBIX CPEACTB C MPONEIIEPAMU, HAYMHAKOT IIOHUMAaTh MOU CJIOBA, TO
(UHAHCOBBIE YUPEKIACHHUS U MX MMOBEPEHHbIE SKCHEPTHI MO NAaTEHTaM MOMEHTAJIBHO TEPSIOT MHTEPEC K
BKJIQ/IBIBAHUIO CPEACTB B BOIUIOIIEHHE B JKU3Hb HJEH M300peTeHHs, U B OSTOM HET HHUYEro
YIUBUTEIBHOTO. Sl cTapblii IEHCHOHEP, U OOPOThCs CO BCel HayyHOU JMacmnopoil MHe He moj cuity. Bee,
YTO MHE OCTAETCsl, — XPAaHUTh MOJIYaHHWE M HE PACCKa3bIBaTh OOLIECTBEHHOCTH O CaMbIX KECTOKUX U
IUTaYeBHBIX UCTHHAX. W MCKaTh APYrux (PMHAHCHCTOB.

OtpobiBky u3 mucbma Ne 1 I:koszedy bpronnanepy
Hanwucano BJlainne, 25.12.1955 .



Bonpmoe cnacubo Bam 3a MOCHIEIHHME JBa MHCbMA, KOTOpPBIE s MPOYEN MOCJIE BO3BPAILECHUS C
¢babpukwu, Tam ceiiyac BeAyTcsi pabOThI HaJ BCAChIBAIOIICH TypOMHOMN, OHA ITOYTH YTO TOTOBA.

Bykner «VMIIO3Ms BMECTO OKCIUIO3UM»! BBI3BAN MHTEpPEC y AMPEKTOPA OHONO KPYIHOTO
eBponeiickoro npeanpuatuss. OH MONPOCHI MEHS MPUHSTH €r0 HAYYHOTO COBETHHUKA M OOBSCHHUTH MY
MIPUHIIMI UCIIOJIb30BaHUsl €CTECTBEHHOI'O IPUPOIHOTO MOTEHIIMAIA, KOTOPbIM CIIOCOOCTBYET CO3/aHHUIO
Ka4yeCTBeHHOW Marepuu. Bckope mocne storo muHe npucianu kuury «Fundamental Principles of
Potentisation Researchy («OcHOBHbBIC PHHIUITBI UCCIICTOBAHUS TIOTCHIIMATIBHBIX CHI». — [Ipum. nep.).
[IpounTaB ee, s MOHAI, YTO, HECMOTPSI Ha BECbMa JIOPOrOCTOSIUE AKCIEPUMEHTHI B 3TOM CIIOKHOMN
o0lacTH HayKW, HHKTO BCE JK€ HE OBbUI CIIOCOOCH JOCTHYh HUCTHHBI, M Jake WHGOpMAaIns,
MPEIOCTABJICHHAS AHTPOIIOCO(MUCTOM J1.Konalcko, ocHoBaHHast Ha teopusix Pynoneda Illreiinepa,
abcoI0THO Oecrose3Ha.

Kpome MeHst HET y4eHbIX, KOTOpbIE IOCTUIIM OBl ycriexa B Y CKOpPEeHUH Macc 0e3 CONPOTUBIICHUS
IIPH MaJIAI0IIEM TETJIOBOM

«MIM1u103ust BMECTO IKCIIO3un» — KHuraoteopusix IllayOeprepa, omyonukoBanHas B 1954 romy
Jleononbom bpannacrarrepom rpamuente. Ha dabpuke TypOuH, /e cTpoutcss Mosi TypOuna-«do-4
penb», 3TO MpHU3HABaIH, YTO 3((EKThl BCEX COBPEMEHHBIX CHCTEM T'MAPOTYPOMH, KOTOPbIE BHI3bIBAIOT
MOBBIIIEHUE TEMIIEPAaTyphl MO>; TOKA, CTAHOBATCS TEM OIacHEe, YeM OOoJble YBEIMYUBAETCS HX
npenmnosaraemasi 3Q(QEeKTUBHOCTh WM MPOU3BOJIUTENBHOCTh. be» NOoCTHKEeHus NpaKTUYECKUX
PE3yJbTaTOB JIIOObIE MOTBITKH BEPHYTh YEJIOBEYECTBO K MPUPOJIe Oy1yT HAIIPaCHBHI.

Wtak, paccMOTpUM IpoLiecC HarpeBaHUs BOJIbI:

yT00BI HarpeTh JUTP (0,264 ramion) unu 1 kunorpamm (2,2 ¢ynra) Boast Ha 1 "C (1,8 °F) oT + 14
°C mo + 15 "C (+57,2 °F -, +59,0 °F), tpeOyercs 1 xmiokamopus = 5,4 JNomaaWHBIX CWIbl. Eciy,
Harpumep, 1 M2 (35,3 ¢yra®) mapa = 1 kr (2,2 ¢pyHTa) oxnaxaath ot npubmmsuTenasHo +90 °C 1o +4 °C
(+194 "F— 39,2 °F) mocpeacTBOM BpalleHHS €ro M0 IUIAHETAPHOW CHCTEME KPHUBBIX, TO
BBICBOOOJK1aeTcsl 86 KKaj/B CEK, KOTOPhIE 00CCTICUNBAIOT JOTION-.; HUTEIBHYIO CUITy Topsiaka 466,4 1.
c./ceK, BBIYUTAasl HE3HAUNTEIb-; HbIE IOTEPU OT CHJIbI TPEHUSI.

C mmametrpom 300 mm (1,0 dyroB) u ¢ 1000 060poTOB B MHUHYTY B MO BCAChIBAIOIICH TypOUHE
npou3BoauTcs Tepudepudeckas ckopoctb 50 m/cex( 164 dyra/cex), u cienoBaTeabHO, CKOPOCTh
BBIXOJ1a paBHa 50 M/CeKk.

B 1 nutpe (0,264 ramiona) Boawl/cex, Q*H/100=5,4 n.c. B cexyHay, rme Q — KOJIMYECTBO
teroTel 1 H — mexanwdeckuit sxBuBanieHT termia. C momompro 10 dopeyrok = 10 n/cek (2,64
raJuIoHa/CeK) MPOU3BOIUTCA 54 JIOMaAWMHBIC CUITBI B CEKYHTY, eciii 3TH 10 sutpoB (2,64 raminoHa) BoIbI
npocto oxiaxkaarorcs Ha 1 °C/B cekynay (1,8 °F/B cexynmy), mis dero tpebyeTcs MpuUOIH3UTEIBHO
0,25 nmomramuHbBIX cWi, 4TOOBI obOecreunBaTh TpeOyeMblil uMIyasc. B 3Toi BcachiBaroieit TypOuHe
m000€ HY)KHO€ KOJIMYECTBO BOJABI MOXKHO OXJIAZWMThH 3a JOJH CEKyH[bl o MeHblIeil mepe Ha 10 °C (18
*F), ckaxem ¢ +15 °C (59 °F) no +4 °C (+39,2 °F).

OTUM crmocoOOM MajJeHue TeMIEepaTypbl NPOU3BOIUTCS MPU COACUCTBUM TEX K€ BEIUYHH,
KOTOpbIe 3aJIeiiCTBOBAHBI MPU TMOBBIIICHUU TEMIEpaTypbl B OOBIYHOM IbLIECOCE, KOTOPBIA paboTaer
Onmarogaps ApXuMeI0BbIM IPOTIEIIIEPaAM.

Hcnonb3ys mamuny pagauyca 50 cm (20 1:0iMOB) U OKPYKHOCTb JUIMHOM NpuOIu3uTensHo 315 cm
(126 mroitmoB) mist Beramcienus, npu 1000 000pOTOB B MHHYTY MpPOHM3BOAUTCS 3((PEKTHBHAS CHUIIA,
SKBUBAJIEHTHAs TOH, 4TO TpeOyeTcs Ui JBUKEHUS COBPEMEHHOMY 3KcIpecc-moe3ay. UToObl pa3BUTH
ero ckopocth a0 80 kM/gac (50 mMwib B yac), Uil 4ero cerojaHs tpebyercs npubmusurenasno 6000
JOWAWHBIX CUJI, MOEH MalllMHE HYXKHO TOJIBKO 3 JIOMIAMHBIX CUJIBI B CEKYHAY B KaUeCTBE UMMYibca. B
paloTarolieil Ha BoJie WM BO3AyXe BcachlBarollel TypOMHE HE CYIIECTBYET HUKAKOTO COMPOTUBIIEHUS
BO3/lyXa (3BYKOBOH Oapbep), HH TEIJIOBOrO Oapbepa, MOTOMY UTO HAXOJAIIMECS BIEPEIH MacChl
BO3/lyXa BCACHIBAIOTCS C MOJHHMEHOCHOW CKOPOCTbIO M TpeoOpa3oBhIBalOTCA B BOAy. DddekTuBHas
paboTa yBenTUUMBAETCSI aCTPOHOMUYECKH, €ClH, Hanpumep, npudausurensHo 30 000 aurpos (1059,44
¢yHTa) BO3MyXa 3aTATUBAIOTCS BHYTPh 3a CEKYHIbl U TpaHCHOPMHUPYIOTCS Npubau3utTensHo B 30
uTpoB (7,92 rannoHoB) Bojbl. i1t 3TOro He00X0IMMa MOIIHOCTh TPH JIOIIAANHBIX CUJIBL.

Hccnenyst Tabmuipl, OTOOpaxarollue CoKpalleHHe oO0beMa, KOTOpBI TMPOUCXOAUT H3-3a
npeoOpa3oBaHUs BO3AyXa B BOJY, MOXHO TIOJYYUTh MPEICTABICHHE OTHOCUTEIBHO BEITUYMHBI



OTPHIIATENLHOTO JABIEHHSA, KOTOPOE pa3BUBaeTcs, koraa npubausutenso 30 000 nutpos (30 m® —
1059,44 ¢yr®) BO3MyXa NMpeoOPa3OBBIBAIOTCA B OJHOPOJHYIO Maccy BOABI B NpPEAeNaX HECKOIBKHX
cekyHa. Ecnu cnemate oOpaTHOe BBIYHCICHHE, TO MOXKHO y3HaTh, Kakas CHjia HEOOXOauMa, YTOOBI
npeoOpazoBare 30 mutpoB (7,92 ramioHa) BoAsl B ra3000pa3HOE COCTOSHHUE 3a CEKyHIbl. B 3TOM
OTHOIICHWH, €CJIM MPUHAMATh BO BHHMAaHHUE JIOTOJHUTEIBHOE CONPOTHUBICHHE BO3/yXa, C KOTOPHIM
cTajmkuBaercs moesq Ha ckopoctd 80 km/gac (50 Muip B 4Wac), TO cpa3dy CTaHET SICHO, KaK TIIyIIO MBI
oOMaHbIBaeM ce0si W 0Oecnoje3HO TpaTuM OeCUMCIIEHHBbIE KHJIOKAJOPHH, YTOOBI TPOM3BECTH
Heo0X0IMMOE MapoBOE JaBJICHHE, IBIXKYIIEE Toe3]]. B onrckiBaeMoii MHOM cucTeMe oTpeOdoBaIoch Obl
TOJBKO 3—6 JIOIIAIMHBIX CUJI, YTOOBI MPEe0OpPa30BaTh BO3IYX B BOIY.

bruta ooOpeHa ToapKO TpeTh U3 27 MOMX MaTeHTOB. Jlpyrue cTpaHbl OICHHBAIOT UX B TCUCHHUE
NPUOJIM3UTENBHO YEThIpEX JIET, HO OHHM JOJDKHBI OyIyT CHaThes, Kak TOJIBKO sI TIPOJEMOHCTPUPYIO
VIYYIIEHHYI0 MOJEbh BCACBIBAIOUICH TYpOWHBI, TOCKOJIbKY BCJEJICTBHE WX TEXHOAKaJEeMHUYECKOTO
o0pa3oBaHUsi OHM TIOKa MPOCTO HE MOTYT MOHATH pa3iuyus. To K€ OTHOCHUTCS M K BaM, BElIb BBI
YCEepJHO YUHIUCH B mIKoJe. [IoToMy BBI JOJDKHBI OBIIT* TEPIIETHBHI, TIOKAa HE YBUIHUTE, KaK CYyOCTaHIIHH
000 TPHPOII MOTYT OBITH YCKOPEHBI €CTECTBEHHBIM 00pa3oM, Omarojapsi 4eMy CONpPOTHBIICHHE
npeoOpa3yeTcst B IOMOJIHUTEIBHYIO CHITY.

Bbuto GBI OMIPOMETYMBO HWATH TPOTHB HAYKH Ceidyac, HO CKOPO MOXHO OyJIeT OTMpOBEpPrHYTH
CTapble TEOPUU U TMPEAOCTaBUTHh JOKa3aTelbCTBA OOpaTHBIX Teopuii- S mpomry Bac HEMHOro mo”
TEpIeTh, MOKa S HE CMOTY HAaKOHEIl IMOCTaBUTh BCACHIBAIOIIYIO TypOWHY Ha JIGKIIMOHHBIA CTON M
MIPOYECTh €IIle HECKOJIbKO 3aHMMATEIbHBIX JICKITHIH OMOTEXHOJIOTaM.

B HacTosmuit MOMEHT 51 He pacrosiaraio BpeMeHeM Juid 6oJiee MoApOOHbBIX OOBSICHEHHH, TOTOMY
4yTO pabora Haj TypOuWHOH' TpeOyeT MOEro MOCTOSIHHOTO BHUMAHUS M MNPUCYTCTBUA, OUEHBI CKOPO
HAaCTYNHT 3aBETHBIM MOMEHT, KOTJja cOOpaHHas U IPUBEJCHHAs B IBUKEHUE TypOMHA O3 JIMIIHUX CIOB
yoenutr pabOTHUKOB (PaOpUKH B TOM, YTO IO TOIO OHU 3aHMMANUCh CO3/JaHMEM TJIYIbIX, HEHYXHBIX
MAIllMH, NTPOU3BOAALINX MOBBILIEHHE TEMIEpPaTypbl BMECTO MOHMKEHUs. COOCTBEHHO, B 3TOM U €CTb
KOpEHb BCEX HaIuX Oejl.

IIpomry Bac, molMuTE MEHS U MPOCTHUTE, HO 51 HE MOTY OOJIbILIE IIPOI0JIKATE U3BSICHITH TEOPHIO. S
’KeJalo BaM CYACTIMBOI"S KH3HH, KOTOpasi MPUHECET rOJOBOKPYKUTEIBHBIN MEPEBOPOT’ OKPYKAIOIICH
nercTBuTeNbHOCTH. OH HEOOX0AUM HaM, T. K. BCE ; HE MOXET UJATH 110 TOMY e IyTH, YTO U CETOJHS.
Omymienue 01M30CTH ITOTO NEPEBOPOTA s HCIIBITANI HEJABHO, KOT1a AUPEK- ; TOp (paOpuku, BHUKHYB B
CyTb paboTbl MoOed TypOMHBI, OKOHYATEIbHO CHAAJICS, OCO3HAB pA3HUIy MEXIy [O0Jb301
MOJIOKUTENBHBIX U OTPULIATENIbHBIX TEMIIEPATYPHBIX HHIPEIUEHTOB.

OtpeiBku 13 nucbMa Ne 2 J[xo3edy bpronnanepy

Hammcano B Jlaiane, 15.6J1956m

Crnacu60 Bam 3a OnaroskenaTtenbHoe TUCHbMO. OT MEHS JIOJTO He ObLIO BECTEH MOTOMY, YTO s ObLI
y>KacHO 3aHAT COOPKOH YITy4IIIEHHOTO JOMAIIIHETo TeIioreHepaTopa (cM, puc. 34),



Puc. 34, lomamnmii Teruoreneparop Buxropa layoeprepa

[Tocne 3KCIIepUMEHTOB C MEPBBIMU JABYMsI MOJICIISIMU BO3HHUKIIA yIUBUTEIHLHBIC BO3ZMOXKHOCTH TSI
€ro yIpoIIEeHHUS W YCOBEPIICHCTBOBAHUs, B OmpKailliem OyayiieM s pacCKaky BaM O HHX OoJee
nopoOHo. S Harmmmry u3 ['epmManum, TaMm MOst paboTa MPOXOAMT Kyda ObICTpee, IIOTOMY YTO Y HUX BCE
3aMeTHEeE BBIPHUCOBBIBACTCS MEPCIEKTHBA HEIOCTaYM BOJBI, M BIACTSIM MPHUXOJUTCS NPUHUMATH
panukanbHbIe Mepbl. HeCOMHEHHO, HEMHOTO MOXHO ClIeNIaTh 0€3 MPUHYKICHUSI.

Temnoreneparopbl Oyayimiero OymyT UCIOJIb30BaTh MaJleHHE TEMIIEpaTypbl BMECTO HarpeBaHUsI.
[loka B Hay4yHBIX Kpyrax HHKTO HE 3HAae€T 00 OTPOMHON pa3HHIE MEXKAYy PEreHEPUPYIOIIUMU
(OCBEXAOMMMH, OXJIAXJAONIMMHA) ¥ TOBBIIIAIOIIUMUCS H  YOWUBAIOMIMMU  TEMIIEPATyPHBIMU
IpaJMeHTaMH.

C MOMOIIBIO TOCIEIHUX AKTUBHPYIOTCS pa3pylIAlOIIMe PEaKTUBHBIC CHIIBI, MOSIBISIOMIMECS W3
MpUMECEH, CoJepKaluX OWIIOJIIPHBIE MUKPOAJIEMEHTHI. VX neiicTBHE HAINpaBlICHO HA pa3pylICHHE
BoAbl. HO mpu pereHepupyrommx TeMIEpaTypHBIX TPaJUCHTAaX pa3BUBAIOTCS M HAOUPAIOT CHITY
KOHIICHTPHUPYIOIIKE, POXKIAIOIINAE BOY SJHEPTUU

MO’KHO MOHUMATH 3TO CIEAYIOIIUM 00pa3oM: MeXaHW4eH 4 CKHUli SKBHBAJICHT eJIUHUIBI Ternia (1
KHMJIOKaopus) paBeH 427 3 kunorpaMmomerpam padoTel®. Eciu 3a 0/1Hy ceKyHIy 01Ha K- J IOKAJIOpus
TpaHC(HOPMUPYETCSI B MEXaHUYECKYIO SHEPTHUIO MIPH f IOMOIIU MaIAI0IIEr0 TEMIIEPAaTypPHOTO IPaIUCHTa,
KaK OOBIYHO TPOUCXOUT, HAIIPUMED, B MUIIEBAPUTEIHHOM TPaKTe, TO Ha Ka- : Joputo (1 °C wu 1,8 T)
— CIaj] TeMIepaTypbl — CTAHOBATCS JOCTYMHBIMH 7Sl IPUMEHEHUs 5,7 MOMaIUHBIX CHJL.

[Ipu moBbIIIEeHUH TeMIIepaTypbl BO3HUKAIOT aTOMHBIE pe- J TPECCHBHBIE CHIIBI, pa3pylIaroline
CTPYKTYpy, M3 T€X >K€ HCTOYHHMKOB JIMHATE€HHBIX KOHIIEHTpPATOB. /[Be KapJuHalbHbIE OIINO- a KU
COBEPIIIIIIA CETOAHSIIIHSAS HAyKa:

1) ona Hayuunmach co37aBaTh CHIIBL, pa3pylIaloOlIe AaTOMbl, MpPH TOMOIIA OOpPaTHOTO
TEMIEPATYPHOTO TPAJUCHTA;

2) OHa MPOW3BOJUT PEAKTUBHBIE CHIIBI, KOTOPBIE CTAHOBSTCS TEM OMAacHee, YeM OOJbIIe CKOPOCTh
BpAIICHUS B TPOU3BOIS- , ITUX WX MAITUHAX.

HaobGopoTr, ueM Oonbllle CKOpOCTh BpalleHHss B HMIUIO3MOH-HOW MalIMHE, TeM OOoJbIle
JOTIOTHUTEIHHBIX CUJT M YCKOPSIIOIIUX Pa3BUTHE SHEPTUid MPUBOIATCS B AelicTBUE. Bee 1emo B 0/1- ; HOM
yIyIeHHOM (akTope — B OHMNOISPHOCTH — B PA3HOCTH TMOTEHIMANOB, Onaroaapss KOTOPBIM
BBICBOOOXK/IAIOTCSI IEPBOPOIHBIC TPUUNHHBIEC CTUMYIIbI MJTH JIBUOKCHUS, |

Kto OBl XOpOIIEHHKO HU BIYMAaJCS B TO, YTO CErOMHS CXKura- | ercs jec, yroib, He(dTs,



THJIPOTYPOMHBI MCIIOJIB3YIOT Pa3pyIIUTENbHBIA TEMIIEPAaTypHbIH TPaUeHT, 0013aTeIbHO MOWMET, YTO
pe3yabTaT BCEr0 3TOr0 — LEMb SBOJIIOLUU PAKOBBIX 3a00JeBaHUNA. MUKPOAIEMEHTHI NMPH UCTHUHHBIX
NPUPOJHBIX YCIOBHUSX | (YHKIMOHUPYIOT KaK YCTPAHSIOIIUE JHXOPAIKy JICKapCTBa, , €CIU OHH
pereHepupoBaHbl MPHU MOMOIIN MAJAIOIIEro TEeIIOBOro rpaauenta. OHako eciau B Kakoi-mubo gopme
JBUKEHUS MPEBAIMPYIOT pa3pyLIUTENIbHbIE TEMIIEpaTypHble T'paJAueHThl 1 Osaronapsi MpeBOCXOJICTBY
LIEHTPOOEKHO BIUSAIOIIMX CUJI, TO 1 BBIIIEYHOMSHYThIE MUKPOSJIEMEHTHI IEHCTBYIOT KaK sibI-,

Kak - Tonmpko 3TO OygeT OKOHYATENBHO J0Ka3aHO, BCE, HA YeM OCHOBaHBl COBPEMEHHBIC
TEXHOJIOTUH, PYXHET, TaK KaK 3TO 1O CyTH SBISETCS MPUYUHON O0JIe3HEH B PACTUTEIHHOM U KUBOTHOM
Mupe Bbl mMoxere ceOe mpencTaBuTh, KaKyl0 PEaklUI0 BbI3BAIM MOM paccyxkiaeHus B ['epmanun Ha
POAMHE JIyYIIUX COBPEMEHHBIX TEXHOJOTMH. Jlydiine CnenualncThbl, NPEICTaBUTEIN BCEX OCHOBHBIX
oTpaciied MPOMBIIUIEHHOCTH OBLIM BBIHYXKIEHBI O€30MOBOPOYHO MpPU3HATh TPArudyeckyro OIHOKY U
OCO3HATh, YTO OOJIBIIMHCTBO COBPEMEHHBIX TEXHOJOTMH JOJKHBI OBITh 3alpeIleHbl 3aKOHOM, MHaYe
UCLEIeHHEe HEeBO3MOKHO. Haue mnocnenHsas uMcras Boja OyAeT TakkKe HCHOpYeHa BJIMSHUEM
JIET€HEePAaTUBHBIX PEAKTUBHBIX CUJI, @ JajbHEHIINE MOCIeICTBUS HEBO3MOXKHO ce0e U MPEeACTaBUTb.

! Kunorpammomerp (krm) (equuunasuepruu u pabotsn) | kg = 367 700 krm. | Kunosarr-uac (kB4) (351€KTpU4eCTBO) 1
kkan = 427 krm. Kunokanopust (kkaun) | (teruio) 1 kB4 - 860 kka,
2 Cm. rmaBy *4 1 kasaBepuH B GOpPMeE U3ITYdEHHUSD».

Henasuo «Daily Sketch* coobmuut o ToM, 4TO TepBast aHTJIMHCKas aTOMHAsI CTAHIINS 3aKPBIBACTCS
13-3a HaBHUCAIOIIEH Yrpo3bl HEXBATKU MUTHEBOU BoJbl. [10100HBIE COOOIIEHUS MPUXOAIT U3 AMEPHKH,
/i€ 3acyXa U IblIbHbIE OypH NMPEBPATUIIU THICSYH (DepM B HETOJHBIE MTYCTHIPH.

BnepBble B MuUpe 0CO3HANIM, YTO MPAKTHUYECKOE MPUMEHEHNE aTOMHBIX SHEPrui DUHINTEHHA I
MUPHBIX IeJIel 1axe 0ojiee OrnacHo, YeM HEOTpaHMYEeHHOE NOTpebIeHNE BOABI ISl HYXK]I CEroIHAUTHEN
npombiieHHOCTH. UM cetiuac unenst Coro3a 3a TpaBa dYeJIOBEKa COOMPAIOTCS 3alluIIaTh MOH
PEBOJIIOIIMOHHBIE OTKPBITUSI W MPOABUIaTh HJACI0 O TEHEepald BO3POXKIAIONINX TeMIepaTypHBIX
rpagueHToB. [loMoIIs BOCCTaHOBIEHHUIO PECYpPCOB MOXET OKa3aTh MPOU3BOJCTBO PEreHEPHUPOBAHHOM
YTrOJIbHOM KUCIIOTHI — FOPHOUN pOJHUKOBOM BOJIBI.

B uMIUIO3MOHHBIX MallMHAX MPOUCXOAUT PA3BUTHE BO3POXKAAOIIUX ATOMHBIX JHEPIHi U3
HE3HAYUTENIbHBIX KOHLEHTpAalUUi JUHAreHoB. B 3ToM mpoliecce OKUBJIEHHbIE AUHAreHbI 4-ro U 5-TO
U3MepeHul He MOryT OoJbllle OCTaBaTbCi HEAKTUBHBIMHU, M IMOTOMY CIEAYeT NPUMEHSTbh MOIIHbIE
JMHAMO JIsS TPOU3BOJICTBA JEKTPUUECKUX COMPOTUBICHUM. DTO Jy4IIUi CrOcoO IUisl TOro, YTOOBI HE
MO3BOJIUTh UMIUIO3MOHHON MalllMHE BBIMTH M3-TI0J KOHTPOJS U PEryJUpOBaTh aTOMHBIE JIEBUTATHBHbBIC
BIIUSIHUS, KOTOPbIE 00ECIIeUnBAIOT MOCTYIIEHNUE YHEPT Ui, OTBETCTBEHHBIX 32 POCT

OTtpeiBku n3 nucema Ne 3 J/l:ko3edy bpronnaaepy

Hammcano B Jlaiane, 20.10.1956 1.

Crnacu60 BaM 3a IHMCbMO OT 18-r0 umnca, a Takke 32 BUHO, KOTOPOE BBI NMPUCIIATIN MHE HAa MOt 71-
i geHp poxaeHus. S He Mor moOIaroIapuTh Bac paHblile, MPOCTO MOTEPSIT aApec.

Ceityac mpoucxoaut 1o, uto s mpenackassiBan 30 jer Hazaa. Eciau denoBeuecTBO HE MPO3pEET B
CBOH mocienHui 4ac, T0 OyIylIuM TMOKOJECHUSM TMPUAETCS PBHITh 3eMII0 U TEpelonadynBaTh TOpbl B
MOMCKaxX BOJbI, TaK ke, KaK celyac MIIYT 30J10T0. TO K€ OTHOCUTCS KO BCEM HCYEPIIAEMBIM pecypcam
sHepruil. [locnme miecTuneTHedl OMTBBI 3a MATEHT S HAKOHEN-TO ojepkan moodemny. [lomumo Toro, s
MOCTPOMJT YETBEPTYI0 MOJEIbh BcachlBarolield TypOWHbI (cM. puc. 34) W MOJHOCTBIO pa3padoTan
KOHCTPYKIUIO ad3pOTypOUHBI (M. pHc. 35), Tak 4To eif He TpeOyeTcs HUKAKUX JOTIOTHEHHH.

B o6mieM, mocie copoka JeT UCCae0BaHUN S MOTY C YBEPEHHOCTBIO CKa3aTh, YTO COBPEMEHHBIE
JIOTMBI BCKOpe YUIyT nanbiie Mowuces.

Bricokass TpOM3BOAMTENHHOCTh M300PETEHHBIX MHOW MEXaHHM3MOB OOBSCHSETCS TEM, HYTO
coJlepKaliiuecss B BOJHOW M BO3AYIIHON cCpele KaJopudyecKhue CyOCTaHIIMM — TaK Ha3bIBaeMbIe
XpOMOCOMBI' — TPaHC(OPMUPYIOTCSI B MEXaHMUYECKYIO CHIIY, @ B COBPEMEHHBIX MalllMHAaX — B
PEaKTUBHOE CONPOTUBIICHUE ABMkKEHUI0. [losydaercs, 4To HAIIUM JETSAM IPUJIETCS PACILIAYUBATHCS 3a
OIIMOKYU WX MPEAKOB, KOTOPHIE CO3/IaH HAYKy C TIOMOIIIBIO HE3JOPOBOM JIOTUKA. BUHOBHUKH HE CMOTYT
OCO3HATH CBOIO OITMOKY MPOCTO MOTOMY, YTO TOCIEICTBUS MPOSIBISIFOTCS KOCBEHHO, Yepe3 BTOPYIO WIIH



TPETHIO CBSI3b B OMOJIOTUYECKO LIeTH.

1 HOCKOJ'IBKy CKAJIOPUYCCKUEC DJICMCHTLD) COACPIKAT CyGCTaHHI/II/I, 4be B331/IMO[[617[CTBH6 npoaynupyeT TeIjio, TO €CTh
yraepon (TUIOOTBOPHBIN) M KACIOPO/ (OTUIOIOTBOPSIONIHIA ), UM OOJBIIE BCETO MOAXOMAT XapaKTSPUCTHKH TOMOJIOTHYHBIX
XpOMOCOM. Bot kak 3BYUUT UX ONPCACIICHUC: «Hx CTPYKTYpa IIOXO0XXa Ha CTPYKTYPY XPpOMOCOM. B JUTUIOUIHBIX s Apax
TOMOJIOTUYHBIC XPOMOCOMBI XOpOLIO BUJIHBI Ha CTaaWUU Meiio3a. OI[Ha XpoMocoOMa M3 Iapbl MPUHAIICKUT OTLY, Apyras
MaTtepu. OHH HMEIOT OJUWHAKOBYIO TCHHYIO CTPYKTYpPY, HO MpUpOJa T'€HOB MOKET OTINYATLCSI». («Mef/lo3 — THII
KJIETOYHOT'O JICJICHHSI, IPH KOTOPOM 00pa3yroTCsl YEThIPEe HOBBIX PENPOAYKTUBHBIX KIIETKH (FaMeThl), Y KaXKJ0H U3 KOTOpOn
rarIonIHbIH Habop xpomMocomy». — Concise Science Dictionary, Oxford University Press, 1984. — IIpum. Peo

Puc. 35. Ilpenyaraemblii 3CKu3 1JIs1 23pOTYPOHHBI

MHe He ynaercs clieslaTh TEXHOJIOTHIO MMIUIO3MOHHBIX MAIIMH OOIIEeOCTYIHOW. MHOTHE BepsT,
YTO 51 JOCTATOYHO 3HAI0, HO HE MOTY IMPUMEHHUTh Ha MPAKTHKE CBOM 3HaHMA. Ho TyT oHu ommbaroTcs.
[TprunHa MoOero Bo3JepKaHHs TOPa3/Io CI0XKHEEe, Y4eM OHU MOTYT ce0e MmpeacTaBuTh. S yBepeH, JIOH,
CTOSIIIIME Y BJIACTH, HE HACTOJIBKO TJIYMBI, YTOObI HE MOHATH, KaK JOJDKHBI SHITh YCKOPEHBI BEIIECTBA,
4T0OBI M30€XaTh O0Opa30BaHUS Tel-id, NaBJICHHS W CHJ CONPOTHBJICHUS, — O3TO BCE OYCBHHBIC H
HEU30eXKHbIE Pe3yabTaThl SKCIIAHCUHU (PaCIIMPEHNs) HEECTECTBEHHO 0OPaTHO ABMKYIIHUXCS MAacC.

W mosToMy HeNOHATHa MHE TEHJCHIMS — YYUTh MOJIOJBIX' JIIOJIEH BCeM OIIMOKaM MpOIIOro,
MHE TPYAHO HAWTH MPUUMHY, 110 KOTOPOU MX BBOJAAT B 3a0TyX/I€HHE.

Ecnu Bce-Takm ynactes caenaTh €CTECTBEHHYKO CHUCTEMY; JABM)KEHHS MAacC M3BECTHOW BCEM, —
BO3MOXHO, IIOKa 3TO IPEXIAECBPEMEHHO, — IEPBBIMH O HEH JOJDKHBI Y3HaThb T€, KOMY HET Jejia /0



COLMANBHBIX ycinoBui. Mx nmmubo 3acMeror, nubO JrOAM, y3HaB B HUX BHHOBHHKOB BCEX CBOMX Oef,
HaKaXyT ux. B aTOM. cimydae HyXHO OyAeT NPUHATH BCE MEPHI MPEIOCTOPOKHOCTH, YTOOBI BMECTE CO
CTapbIMU JIOTMaMH HE MCUe3IH 0e3 ceia 1 MOM OTKPBITHSI.

HyXHO TONBKO OOBSCHUTH €IMHCTBEHHYIO BEIb BCEM >KEPTBaM CaMOOOMaHa WJIM BCEOOLIETo
oOMaHa — pasHUIy MEXIy TeMIepaTypamMH, pOXAAOUIMMH pa3pyllaloliue SHEprud, u
TEeMIIepaTypaMy, pOKJAIOLUIUMH JEBUTATUBHBIE AaTOMHBIE CUJIbl. DTO, B CYIIIHOCTHU, pE3yJbTaT ACHCTBUS
IIPOTUBOIIOJIIPHOCTEN, KOTOPBIE PEryIUPYIOT Pa3HOCTh IMOTEHIMAIOB U BBI3BIBAIOT CIIAJ[ WIH IIOJHATHE
TEMIIEPATYPHI.

Ycenex uiay npoBai JitoObIX CTPEMJICHUH 3aBUCUT OT BO3MOXHOCTHU PETYIUPOBATH TEMIIEPATYPHBIH
WIM TEIJIOBOM rpaaueHT. Beap ¢ nomombio Mafamooliero TEMJIOBOIO rpajaueHTa | Kkan
TpaHCcopMUpYeTCsl 3a OAHY CEKyHIy B MEXaHHYECKyI0 CHIYy, paBHYIO 5,7 JOWIaJAWHBIX CHII,
ITOJIY4YEHHBIX U3 3aI1aCa TaK HA3bIBAEMBIX «XPOMOCOM), COJIEPKAIINXCS B BEIIECTBE.

OT1pseiBku 13 nucsma Ne 4 JIxko3edy bpronnanepy

Hamnucano B Jlainne, 10.8.1957 r.

[Toxamyiicta, ckakxute TeM, KTO HM3BOJAUT Bac, cienymomee: B 1934 rogy s Obl1 MOJABEPTHYT
TIIATeIbHENIIEH TPOBEPKE MOCIE TOTO, KaK cKa3an [ uTiepy, KOTOPBIN BbI3BAI MEHs TEJIErPaMMOiL, 4TO
COBpPEMEHHAsl TEXHOJIOTHs, OCHOBAaHHAs Ha BBICOKOM TEMIEpAaType M JaBIE€HWH, — 3TO CaMbIi
IpaHIMO3HBIA caMOoOOMaH BceX BpeMeH U 4To ['epMaHuu KOHel, €clid 3eMJis, BOJa U BO3/1yX BCE TaK XKe
OyIyT mepeMelniaThCcsi B MallliHAX TEXHOAKa-IeMUYECKH, TO €CTh MPEHMYILECTBEHHO LEHTpoOexkHO. B
3TOM CO MHOW KAaTeropu4ecku He corjacwics TalHbIi coBeT BO riaaBe ¢ Makcowm [limaHkoM u npyrumu
CBETHWJIaMHU Hayku u3 MHcTuTyTa Kaiizepa Bunsrensma. Mm s 3asBmI1 ciepyroniee.

B cocTaBHBIX CTpyKTypax 3€MJIM, BOABI M BO3AyXa €CTh TPUJUIMOHBI YMEHBILICHHBIX CyOCTaHIIMI
— MUHHUATIOPHEWINNE IIaHETapHbIe CUCTeMbl. Hayka Ha3bIBaeT MX aTroMaMM U MHMKPOJJIEMEHTaMH,
JOKTOpa — XPOMOCOMAMH, a 51 Ha3bIBalO UX yp-KiIeTKaMU. Eciii UX TpaHCIOpTHAs cpefa IepeMeIaeTcs
LEHTPOOEXKHO, TO [ABJIEHHE YBEIWYMBAECTCS HA KBaApaT CKOPOCTH, C KOTOPOH MOBBIIIACTCS
TEeMIIEpaTypa, ApyraMu CJI0BaMU, Ha KBaJIpaT YBEIUYEHUS TPECHHUS.

Ota popma Teria — camasi HUI3KOKaueCTBEHHas U3 BceX (POpPM Tak Ha3bIBA€MOM 3JIEKTPOIHEPIUH,
KOTOpasi MOXET, HAIlpUMEDP, pacIleIlIaTh BoAy. Eciin mpoayKTsel Aucconuanyy, KUCIOPOX U BOJOPOZ,
COCIIMHAIOTCSA IMOBTOPHO, TO IMPOUCXOIUT B3PBIB ATOI0 OKCHUBOJOPOJHOIO ras3a, YTO 3aKaHYMBACTCs
BO30OHOBJICHHBIM  yBelIMYeHHEM Temmeparypbl. [lo 3Toil camoil mpuumHE NPOrpEeCcCUBHO
MHTEHCU(ULMPYIOLINECS IPOLIECChl AIEKTPOJIN3a MPOU3BOIATCS TOYHO TAKUM K€ IyTeM — JIaKe €CIIH
OHM €/1Ba 3aMETHBI, — KaK 3TO IIPOMCXOAMT, KOIAa IEKTPUUYECKUI TOK IMPOXOIUT Yepe3 Boxy. Boma —
€IMHCTBEHHAsl TPAHCIIOPTHAs CPeJa BBILIEYNOMSIHYTBHIX ypP-KIETOK: B KOTOPOM IMOCTOSHHO NPOUCXOIAT
IIPOLIECCHI PACILEIIICHUS U Pa3pyLLICHU.

CHavana n3-3a IOBBIIICHMS ABJIEHUS IPEKPAINACTCA BJAbIXaHUE, NPUTATMBAHUE U BCAChIBAaHHE
middysnoro kucinopona. Obnagaronue OUIIOIAPHBIM 3apAOM Yp-KJIETKU 3a]bIXal0TCs, MPOUCXOIUT
TIEPENONIOCOBKA — TaK HasbiBaeMblii o(dekT Jle-Hapaa' — Ha ypoBHE OCHOBHBIX 3IE€MEHTOB. DTO
HEM30eKHO BeleT K Pa3pbiBy KIETOK (MHKPOB3pbIBAM) M TOTAJIbHOM JE3MHTErpalMy yp-HCTOYHHMKA
PENPONYKTUBHBIX, PET€HEPATUBHBIX U IPEYMHOXKAIOIINX KMU3HEHHBIX CWJI. B pesynbpTaTte pasiararorcs
TPWIJIMOHBI KJIETOK M LENble PEKH M MOPS CTAHOBSATCS 3arps3HEHHBIMU H3-3a PACIpOCTPAHEHUS
KU3HEHHBIX MaTOr€HHBIX (OpM, Kaxaas M3 KOTOPBIX OINpe/esieHa M aKKypaTHO 3aHeceHa B CIIMCOK
MHOTOYMCIIEHHBIMU UCCIIEJOBATEISIMHU.

Odderr Jlenapma — BOT HECKONBKO MHOsSCHEHHUH K 3tomy: «@wmunm Dpyapn Anton Jlenapnm (1862—1947) —
ypoxenen, Benrpun, Hemeukuii ¢usuk, ymocromsmmiicas B 1905 romy HoGeneBckoii mpemum B obmactu ¢usmku 3a
HCCIIEIOBAaHNS KOCMHYECKHX JIydeH, KOTOpBIE JOKa3allk, YTO aTOM — IPEUMYIIECTBEHHO ITycTas CTpykTypa. OH Taxke
TIEPBBIM M3Y4YHI (DOTOIIEKTpUIECKUH 3(P(EKT, MOKa3BIBAIONIMN, YTO OJaromapst eMy T'eHepHpYIOTCS KaTOAHBIE JTydnm™*. —
Phaidon Concise Encyclopedia of Science and Technology. Crupane Jlenapna: «HewnmyktuBHasi cnaGo3akpydeHHast
CHHpajb U3 BUCMYTOBOI'O IPOBOJIA, YCTAHOBJICHHOTO MEX/Y TUIACTUHAMH CITFO/IBI, KOTOPBIH MCHONB3YeTCsl, YTOOBI H3MEPUThH
MarHUTHBIE TOJNS. DTO 3aBHUCHT OT CYIIECTBEHHOTO YBEJIMUYCHHS B CONMPOTHBICHUH BHCMYTA O] BIMSHHEM OPTOTOHAIBEHOTO
MarHuTHOTO II0JIs. VI3MEHeHWe CONpOTHBICHHUS, OOYCIOBIEHHOE MAarHUTHBIM IIOJIEM» HM3MEPSETCS CIUPANBIO, CBSI3aHHOW
OJIHUM KOHIIOM ¢ MocToM BHtcToHa». — The New Penguin Dictionary of Electronics. 3akon abcopouuun macc Jlenapaa:



«AOGCOPOIHS AIIEKTPOHOB, JBUTAIOIIUXCS CO CKOPOCTBIO MO MEHbIeH Mepe 1 /5 CKOpOCTH CBETa, OMPEaessieTcsi TOIBKO
Maccoil morepeuHoi abcopOUpyrolell MaTepry U He 3aBHCHUT OT €€ XMMUYECKOoN nmpupoas», — The Penguin Dictionary of
Physics, — IIpum, peo

Bcee ruapoTypOuHBI, CENbCKOXO3SHCTBEHHBIE OpPYIUs, COBPEMEHHbBIE MAIIMHBI, CJEIaHHbIE W3
[apaMarHeTU4EeCKUX MAaTepHalioB, B MEPBYIO OUYEPE]b SIBIISIOTCS MAlIMHAMM, KOTOPbIE YHUYTOXAIOT
aTOMBI.

Ecnu 051 cpena u yp-KIeTKH, COJepIKaIiecs B Hell, IBUTATICH TPEUMYIIECTBEHHO IEHTPOOESKHO,
TO TPOHMCXOAMI OB OOpATHBIN MpOIECcC MEPENoMOCOBKU (ecTecTBeHHBIH 3 dekT Jle-Hapna) U BOKpyr
Yp-KJIETOK 00pa30BBIBATOCH OBl OTPHIATEIFHOE AaTOMHOE JaBJICHHE. JTOT BaKyyM BTSTHUBAN Obl
KHUCJIOPOJI U CBSI3bIBAJI €r0 B HEHACHIUIEHHBIM a30T, B pe3ynpTaTe mosydanach Obl AMYJIbCUS —
JramMarsetTudeckas popMaTUBHAs M BO3POBJa-toIIasi SHEPTrusl.

OObsiCHUTE CBOUM COBETHHKAM, IOYEMY CIEAYyeT NPOU3BOIUTH BO3POXKIAIOLIUE TEIJIOBBIE
IPaJUeHTHl IPU MOMOUIH IJIAHETAPHOTO JABUKEHUS, U MBI CPa3y K€ MOJI0KUM KOHEIl JUCKYCCUSIM O TOM,
KTO mpaB, B 3ToM ciyyae BHYTpeHHEE CONPOTHUBJIEHHME Bo3pacTaeT Tosibko a0 10%, To ecth
s dexTuBHas cuna cocraisier 90%, Her Huyero riymee, yeM ymyckaTh TaKyl OYEBHMJIHYIO BBITOAY.
[Tonumaere nu Bbl MeHs Teneps? Mmes B apceHarne pa3pyliamoiie aToM yCTpOHCTBa, HEMb3s1 HAAESIThCs
Ha mporpecc. Ecmu BbI XoTuTe mojpoOHee y3HATh, KaK 3aCTaBUTh Yyp-CHJIBI paboTaTh, MPOUTHTE
MPUJIOKEHHE K MOEMY MaTEHTy OT aBCTPUUCKOTO OrOpO, 3a KOTOPHIA s BoeBan 6 yer. B ocrampHbIX
CTpaHaxX HEKOTOPBIM Oropo moTpedoBasics 21 roa st TOro, 4ToOBI BCE-TaKH CIATHCA U MPU3HATH MOIO
MpaBoTY.

OTtpbiBKkH 13 mucbMa Ne 5 Jlxo3edpy bpronnagepy

Hanmcano B Jlatiane, 5.10.1957 r.

He Takx naBHO MeHs MOCeTHS OJMH aHIJIMYaHWH C LENbI0 TOJApoOHEe H3Y4YUTh TO, Kak
€CTECTBEHHBIM 00pa30oM MPOU3BOJAUTH >KM3HEYTBEPKIAIONIYIO CHITY, BOHHUKAIOIIYIO IIPU COACHCTBUU
MPOLIECCOB, MOJTOOHBIX TE€M, YTO MPOUCXOMAT MpH MuUlleBapeHud. B mpuHumie, 3To Ta cuia, KoTopas
CILY’)KUT JUISL TpeojojieHus (u3nueckoil W MEHTAJIbHOM TSDKECTH, Ta e camas, 4TO U Cuia,
3acTaBisiomas 3eMJII0 JBUTaThCs B MPOCTPAHCTBE M oOecrevuBarolias €e BeYHOEe ABMKEHHUE BOKPYT
JMaMarHeTUYeCKOU MpoJoJbHOM ocu. Eciau ckommpoBaTh MiIaHETapHOE JIBHXKEHHE 3eMIIM, BOABI HIIU
BO3JlyXa, TO POXKJIEHUE JIEBUTATUBHBIX CHJI OyJIeT MPOUCXOAUTh mpaBmibHO. [lo Toi ke dopme

IBIKCHUS (PYHKIIMOHUPYIOT BCE THIBI KpoBooOparenus. J[pesuue naspiBaau ece Panta Rhei — Beunas
UUKIOWIAbHASL CHOUpPAJIbHAs UUPKYJSAIUS, KOTOpas ecTh LMPKYISIpHOE MABIXKEHHE B Ipele-max
OKPY>KHOCTH.

VYPp-UCTOUHMKAMU 3HEPrUM SIBJISIOTCS T€ SHEPreTHUYECKHE KOHLEHTPAaThl, KOTOPbIE COBpPEMEHHAas
HayKa Ha3bIBae€T aTOMaMH, MUKPO3JIEMEHTaMH WK XpoMocoMaMmu. C OMOJIOTHUYECKON TOUKU 3PEHUS UX
clieyeT IMOHUMAaTh Kak peAyIHMPOBAaHHBIE OCTaTKW MPEXHEHW MKU3HU JIOO0ro BHIA, CYCHEH3UU,
TPWLTHOHBI KOTOPBIX MPHUCYTCTBYIOT B BO3AyXe M BojJe. B 3aBUCHMOCTH OT ruma JBUKEHHUS OHU
TpaHCOPMUPYIOTCS B TMATOTEHHbIE WJIM MIATOreHHbIE (OpPMBI KU3HU. «OIUIOJOTBOPEHHE» ITHUX
uHIU(PGEPEHTHBIX yP-KIETOK BbI3biBaeT ColHIIE.

C Ouonoruyeckoil TOUKH 3pEHUSI caMOe Ba)KHOE B MPOM3BOJCTBE MEXAHMUYECKOM CHIIBI TO, YTO
npeoOiagaeT B METa0OIUYECKHUX MPoIleccax, — AKTUBHOCTh JHAMArHETHYECKHU WM TUAIIEK-TPHUECKU
cymnep3apsbKeHHBIX KOHIIEHTPATOB AUHAreHoB. C cocTaBIeHHE HEOPTaHMYECKUX OCTATKOB OBLIOH JKU3HU
B HEMPOAYKTUBHBIE M PA3BUBAIOIIMECS XPAHWIMILA SHEPTUU : POJI HU TOMY, UYTO IPOUCXOJUT IOCIHE
MEePEBAPUBAHMS MUIIU. JTO HE TOJBKO MPOIECC XOJOJHOTO OKHUCIEHHUS, HO U T€ MPOILEC-:bl, BO BPEMs
KOTOPBIX BO3HHUKAET >KU3HEHHAs CHJIA, YTO TAKXKE JMAMArHETHMYECKH CYyNep3apsyKeHa U CIYXKHUT JUIs
TOT0, YTOOBI MPEOOTEBATH PUINUECKYIO U YMCTBEHHYIO TSKEIIOBECHOCTb.

[Ipupona nBUXKET BBILICYNIOMSHYTBIE YP-UCTOYHUKHA BCETO JKMBOTO, MPUACPKUBASCH «IIYTH
30JI0TOTO CEYEHUs» — KpHBasi, OX0Kasi Ha CUHYCOUAY, KOTOpasi CYIIECTBYET B KaU€CTBE TPEXMEPHOU
BOJIHBL. Bcest BceneHHast HaxoauTes B IBkeHuu (1o ['epaknuty, «panta rhei» — «Bce Teuetr™), a UMEHHO
B JIBIDKCHUM (OTKpBITOWM) crnupainu. B 3ToM mnoroke mnposBisiorcs e cuibl. CyliecTByer
MMOBOPAYHMBAIOIIMIICS BIIPABO, HAIPABJIICHHBI BOBHYTPb BHUXPh O€3B3pPBIBHOTO pa3pyIICHUS, WIH



MPUTATUBAIOIIAS], BCACHIBAIOIIAS LIEGHTPOCTPEMHUTEbHAS cuila- Best mpupoia mocTpoeHa Ha Takoi cuie.
Kaxnoe pacrenue, Kaxoe XHMBOTHOE, KaXIbli 4YEJIIOBEK, BOJJa — BCE B CBOEM TBOPYECTBE
BOCIIPUHUMAET TIO3UTHBHYIO KU3HEHHYIO SHEPTHUIO U N30aBISETCSI OT HECOBEPIICHCTRA.

Nrak, xorma HeHTpoOEKHOE U LEHTPOCTPEMUTEIBHOE ABMIKECHUE B3aHUMOJICUCTBYIOT OJHO C
JOPYTUM, BO3HUKACT «BEYHOE TEUEHHWE OHBOJIIOLMKY», KOTOpOE JMAOJDKHO, IO UJIEE, pa3BUBATH
KOJIOCCAIbHYIO CKOPOCTb.

Ho cymecTByeT Tak Ha3blBaeMbI TaHIC€HUUAIbHBIA HMMITYJIBC, KOTOPBIA, HAIpUMEp, 3aCTaBIISAET
€IyIIEro Ha BBICOKOM CKOPOCTH JIBDKHUKA JeJaTh IMOBOPOTHI BO BpeMsi cilycka. biaromapst stomy
HMMITYJICY HEHTPOOEIKHOCTD, TOSIBIISIONIASACS BO BCEX BUJAX JIBIXKCHHS, TIOCTOSIHHO TIEPEHANPABIISICTCS
110 BO3MOJKHO MPAMOMY TIyTH (cM. pHcC. 36). Takum 00pa3oM pa3BUTHE CHIIBI 3/1ECH TTOJHOCTHIO 3aBUCUT
OT COOTBETCTBHS YPAaBHEHHIO: Macca CKOPOCTHZ = YHEPTHS.

DTO Kak peka, KoTopasi MpoJesibIBaeT M000HbBIE N3THOBI Ha BCEM CBOEM MpoTsikeHnu. OHa cama
WIIET MyTh, KaK €¥ JIydIlle BCEro Te€Yb, HO WHXKEHEPHl YKOPAUMBAIOT, CPE3aIOT, YIPOIIAIOT €€ MyTh,
JOCTUTasi TIPH OSTOM HW30BITOYHOTO JaBieHUs. B pesynbrare u3-3a ocnabieHUs TATOBOM CHIIBI
MIPOMCXOJUT OCaJKOHa-KoIIeHue. brarogaps oTpunaTebHOMY JaBJI€HUIO, CBSI3aHHOMY C 3TOM CHIIOH,
MeNbYaNIIINe YaCTUIIBI OCaJIKa PACIaJaloTCs Ha aTOMBI 0€3 MTOMOIIH TETJIOTO BIUSHUSA. ITO TPOUCXOIUT
M3-3a2 BCACBIBAIONIEH BOPOHKH, BpPAIIAIOIICHCS BOKPYr COOCTBEHHOW OCH, MPU 3TOM MpeodanaroT
OTHOCHUTEINBbHO OoJiee

Puc. 36. [leficTBHe TaHT€HIMAIBHBIX UMITYJIECOB

TaHreHIUaNbHBIE HMMITYJIbCHl JIBDKHUKA, EIYIIEro 10 W3BHIUCTOMY TYTH, W Oepera pek,
dbopmupyromuecss 6marojgapss CHIKEHUIO YCKOPEHHUS TEYEeHHs [0 NpsSMOMY TMyTH MOIIHbBIE
IIEHTPOOEIKHBIE CUITBI, KOTOPBIE TaKKe OypsT ceOe MyTh BIIEpe.

Ecnu m060ii 1aHHBIN IOTOK — HaPUMeEp, MOTOK 3JEKTPUUYECTBA — PETYIUPYETCS €CTECTBEHHBIM
00pa3oM, Torjga K HeMy NMpUMeHHM 3akoH Omal, moToMy uTo Takoil MOTOK 3aKpydMBaeTcs HOUTH 6e3
reHepaluy TeIula U CIeAyeT MO «IIyTH 30JI0TOro ;edeHus». Eciu Takoil MOTOK, BOAY Hampumep,
3aTOPMO3HUThH IOMPOTHBIEHUEM BCTPOCHHOM JIONACTU TUAPOTYPOUHBI, Y€l TOJI aTaKh MOXKET U3MEHSThCS
TaK, 4TOObl MaKCHUMU3UPOBATh JEHTPOOEKHYIO CHILY, TO CONPOTUBICHUE IBMXKEHHUIO BO3pacTa-:T Ha
KBaJIpaT MOBBIIICHUS TeI1a. TO MPOUCXOJUT UMEHHO 0-0MY, UTO JIOMACTh, HA KOTOPYIO Ma1aeT MOTOK,
clenaHa M3 TMa->aMarHeTU4YeckuX CIulaBoB. [loToMy W3 BBIIIEYNOMSHYTBIX MHUKPO3JIEMEHTOB (Yp-
KJIETOK) Pa3BUBAIOTCS PA3PYLIUTEIbHbBIE [MAIEKTPUUECKUE SHEPTUH. YP-KIETKUA BO B3BELIEHHOM COCTO-
[HMM B KOJIOCCAIbHOM KOJMYECTBE MPHUCYTCTBYIOT B BO3JyXE U 0JI€ U OXKUAAIOT BHYTPEHHETO
UMITYJIbCa, YTOOBI TPaHC(HOPMHUPOBATHCS B UMIUIO3MBHYIO CHIIY YETBEPTOrO M MSATOrO M3Me-IOHUH, 9Ta
CHlIa TEeM HE MEHee KOPIYCKYIspHOW mpupoasl. B Tom ciyyae pasBuBaioTcsi (opMaTuBHbBIC
JIEBUTATUBHBIE TOMHBIE CHJIBI, KOTOPbIE aKKyMYJIUPYET cpeAa, YTOObl MOTOM OTHATh UX BHYTpEHHEH
cpene pacteHuid uepe3 nuddysuro. bra-ogaps nmocneayronM B3aUMOJICHCTBUSAM 3TUX DHEPTHM C aT-
ochepHbIMU BIHUSHUSAMH TIOJIY4aeTCS AMYJIbIHPOBAHHBIM TMPOJYKT, KOTOPBIA HACBIIIAET PACTEHUS
YKU3HEHHOW CUJIOW U SHEpPrUeu pocTa.

! Vreepxnenue I',C. Oma (1827) 0 ToM, 4TO Pa3sHOCTh HOTEHIUANOB HA IPO-SKEHUU MPOBOJHUKA IIPONOPLMOHAILHA
MOTOKY, MPOXOIAIIEMY Yepe3 HEro MOCTOSHHAas MPOMOPLHOHAIFHOCTh M3BECTHA KaK COIPOTHBIICHHE NPOBOAHK-a). OHO
BEpHO I OONBINMHCTBA MATEPHAIOB TIPH YCJIOBHMH, YTO MPOXOIANIMI OTOK He Harpeaer mpoomauk (Phaidon Concise
Encylopedia of Science). — Tpum. Peo

B Sl o

Eciu BMecTO OTPpULATCIIBHOTO JaBJICHUA Hpeo6na;[aeT ITOJIOXKHUTCIIBHOC, 6.]'[8.1"0,[18.1)}1 pocTy,
BbI3BAHHOMY CBETOM (BBIC&I[Ka TEHENIOOUBBIX U TCIINIOYYBCTBUTCIIbHBIX paCTCHI/Iﬁ Ha CBCT), TO
CTPYKTypa CTAaHOBUTCIA pacmnpeHHoﬁ H3-3a aHOMAJIBHO BBICOKUX JUIJICKTPUYCCKUX CHII- OTCIOI[a
O4YCBHUIHBIC OHOJIOrHYCCKUE MOCJICACTBUA — NOpHUCTad CCPpALCBHMHA ACPCBa W MOPYCHASA APCBCCHUHA C



KpacHOU M 0eJoi THIIIBI0 — pakoM jaepeBa. Temno — Huszmas GopMma 3MEKTPHUECKUX Pa3pyIIAtoNIuX
CHIL

Ta xe camas ommOKa IPOUCXOAMT, KOI'Zla YEJIOBEK BMEIIMBAETCS B «BEUHOE TeueHue». Torxaa
NEUCTBUTEIBHO HEUYEro YIUBISATHCS TOMY, UYTO HPOLECC POCTa M Pa3BUTHUs MajeT >KEPTBOM pakoBOI
perpeccuy M3-3a MHTCHCHU(HUKAIMK TeIUia, JaBJICHHUs, TpeHHUs. Jta Oe3ymHas Gopma ABIKEHHS Macc
MOPOXKJAEeT CEMEHa paclazna, KOTOPbIE pPACHPOCTPAHSIOTCA IO BCEMy OHOJIOTHYECKOMY MHUDY,
3axBaTblBas CaMbl€ COBEpIICHHBIC (OPMBI KM3HH. Bce, 4YTO HYKXHO, — 93TO JOINOJHUTEIHHBIN
MEXaHUYECKUN WM MEHTAIbHbBIN (JAMANIEKTPUUYECKUN) CTUMYIMPYIOIIMM UMIYIbC, 4TOOBI 00OCTPUTH
0eICTBHS TEXHOAKAIEMHUYECKON APBI 10 KPUTHYECKOTO COCTOSHUSL.

OtpeiBku 13 nucbMa Ne 6 J[xo3edy bpronnanepy

Hamnucano B Jlainne, 15J1.1958 m.

Bamu nucema u gelictBus BecbMa mopanoBand MeHs. OJHAKo s HE MOTY HOHSTh TO, YTO BbI
MIBITAETECh YUYUTh YEThIPEX MPOPECCHOHANBHBIX ACCUCTEHTOB U3 BEHCKOro TEXHMYECKOr0 YHUBEPCUTETA
TOMY, Kak paldoTarh jydimie. Bel JOMKHBI NOHMMaTh, YTO MMIUIO3MOHHAs MallliHA — CHUMBOJI KOHIIA
TEXHOJIOTUU, OCHOBaHHOM Ha JIaBJIEHUH U OTHE, HO Ha HE K€ ¥ BOCIIUTAHbI Ballll YETHIPE YUEHUKA. DTU
arioCTOJIbI OTHS MOTEPSIOT CBOU CPEACTBA K JKU3HHU, KaK TOJIbKO 0OMaHyTOW 0OIIeCTBEHHOCTH MPUIETCS
nepecTpanBaTh TEXHOJIOTHIO.

HenmaBHo nmpou3zomien co MHOW HE OYEHb NPUATHBIN ciydail. Kak BaM M3BECTHO, CIENON, MITyXOU U
6e3pykuit ¢usuk byprapn I'eiim roapl mccnemyer mpoGieMy OBMKEHHUS PAKETHBIX IBUTATENed MpU
moMomu cBeToBbIX Jyde. Ko MHe He Tak pgaBHO mnpumen ero kosurera II urep locn wmx,
aBUAKOHCTPYKTOp, — BeChbMa NPUATHBINM U HWHTEIJIUTCHTHBIM MOJIOAOW YenoBek mpuOnau3utenbHo 30
net. MHorue rojipl COBEpLUIEHHO OECKOPBICTHO OH MOJAJEPKUBAET CBOErO Apyra U XOTeJ CIPOCUTh MOE
MHEHHE O TOM, OyZeT JIM 3TO UMETh ycreX. S cka3an eMy TOXe, 4To JOKTOp MapTuH, a MMEHHO TO, YTO
CBETOBBIE JIyuH Oojiee U Oosiee TUPParupyroT U 3aMeUISIOT IBHKEHHUE, YeM Jaibllie OHU HAXOIATCA OT
CBOETO UCTOYHHMKA — T. €. YeM OJFbKe MpUOIIKAOTCS K 3emIIe.

Ha »ToM cBolictBe ocHOBaH mporecc pocta. OH JOKEH TNOHUMATHCS KaK MPOLEcC
«IIepE0TBEPACBAHMS TOTO, YTO MOIAXOAAILIE WIM HEMOAXOIAINE Ul LEJICH CISAYIOIIEro pa3BUTHs Ha
Oosiee BBICOKUI ypoBeHb. UTO-TO yAaisieTcsi, YTO-TO OCTAETCs, TAK YTO HUKAKOW FeHEeTUUECKU aryoHou
uHbopMaluu He OyAeT A JalbHEHIIel SBOTIOLHUN.

[Tonxoasiue CynHOCTH, KOTOPbIE CHOCOOHBI K BOCKPEIIEHUIO, — MPOIYKThl PEIYKLHHU, TO €CTh
nepepaboTaHHbIE OCTATKHU MpeKHeH skn3HU. OunieHHble Oaroaps IIaHeTapHOMY JABMXKEHHIO 3€MIIH,
OHM SBJAIOTCA (OPMOH U3IydyeHUs] — JUa-MarHeTU4eCKU CyNep3apspKeHHbIE 3€MHbIE  JIYYH,
Ha3bIBacMble Jy4aMu 07la’, KOTOpbIE CBA3BIBAIOTCA reocepHoii Bogoil. Bo BpeMs 3THX SMYJIbCHBHBIX
IIPOLIECCOB BOJIAa CO3JAETCs KaK MOOOYHBIN MPOAYKT U IPHU OINpPEeICHHbIX YCIOBHUIX MOAHUMAETCS 110
TOPHBIX BBICOT, YTOOBI OBITH CIIOCOOHON NEPEeHOCUTh MeTapU3UUeCKue, PpEenpoayKTUBHbIE U
pa3BUBAIOLIMECS SHEPTrUuM pacTeHUusM. [Ipu 3TOM IPOUCXOIUT OTIeNIeHHe STUX (POPMATUBHBIX SHEPIHi
OT TPaHCIOPTHOM Cpelibl, Jlajiee OHM HE MOT'YT CYLIECTBOBATh 0€3 ONpEAETICHHBIX YCIOBHI, KOTOpBIE
o0ecrieynBaeT UM KOpHEBas MpoToruiazMa (cM, puc. 15), OHa nmo3BoJiseT NPOHUKATH B PACTEHUE TOJIBKO
BBICOKOKAQUECTBEHHBIM TPOJYKTaM, CXOJHBIM IO HPUPOJE C PACTUTEIbHBIM TeloM, M Onaromaps
middy3un oHM MPOHMKAIOT B COKU. Takke nudpdy3HO MPOMCXOIUT MOCTYIUIEHHWE SHEPreTHYECKUX
YacTHIl U3 BO3AyXa — TaK HAa3bIBAEMBIN MPOIECC pECHMpALMU. DTH MHUKPOKOHIIEHTPAThl JTUHAreHOB
B3aMMO/ICHCTBYIOT C NMPOTHUBOMOJIOKHO 3apsSHKEHHBIMU KiIeTKaMH. TIpoJyKT Bcex 3THX OecuMCIIEeHHBIX
B3aMMOJIHCTBMI M €CTh camMa XH3Hb, KOTOpas OOHOBJSETCAs NpPU KakKIOM Bjaoxe Omarojaps
MOJIEKYJISIPHBIM B3aUMOIEHCTBUSM.

1 O 1 — runorernueckas cuia, KoTopas, Kak yrBepxaan 0apon (o Paiixen-6ax (1788—1869), mponuTeIBaeT BCIO
TIPUPOSY, TPOSIBIISS ceOs BO BHYTPEHHEM XapakTepe M B UyBCTBUTEIIBHOCTH (JIbETCS, HAIPUMEp, W3 KOHYMKOB TaJbLEB), U
0COOCHHO KOHIIEHTPHPYETCS B MarHWTax, KPUCTAJIAX, TEIUIe, CBETE, YUaCTBYET B XMMUYECKHX PEAKIHAX; €10 OOBSICHIIOTCS
(heHOMEHBI THITHO32 W JKUBOTHOI'O MaraeTn3Ma. ®GopMHUpyeT BTOPOH 3JIEMEHT B 0003HAYCHMSIX XUMUYECKUX COEAM-HEHHNI;
O6ron, o — YacTh JKMBOTHOM JXKM3HM, XEMOJN — XHMHYECKHH O, KPUC-TAJUIOJ, — OJf KpPHUCTAJUIM3aIlNH, 3701 —
JIEKTpUYEeCKUil o1, renuoa — ox CoiHIa, MarHeTo ] — MarHUTHBIA OJ1; TAHTOJ — O B IJI00AJIBHOM CMBICIE, Celle-HOI —
JyHHBIH 011, TepMox — TerutoBoit on (Oxford English Dictionary), — Ipum. peo



«CTUMYNATOPBl 3J0POBOM JKM3HM» OXHUBAIOT, €CIM WX TPaHCIOPTHAas Cpeda JBUXKETCS
€CTECTBEHHBIM 00pa30oM, COBEPILICHHO HE TaK, KaK ONEPUPYIOT €10 COBPEMEHHBIE MAIINHBI.

JIroOble MpOsIBIICHHUS B MPUPOAE — JaKe CBET — JOJDKHBI pacCMaTPUBATHCS Kak OTpabOTaHHAs
MaTepus, IMOIy4arollascs B peE3ydbTaTe OYUIICHUS CYHIHOCTEH CpaBHUTEIBHO Oo0Jiee BBICOKOTO
Ka4yecTBa, KOTOPhIE HUKOT/IA HE MPOSBISIOT ceds ¢uzndecku. MOKHO HM3BII€YH MOJB3y U3 TOTO, YTO
(bopMUpYeT pPACTHUTEIBHOCTb, MCXOJAS W3 HYXJ IEPBOPOJHOTO JBIKEHHA. 3a TPOTpecc OTBEYAET
nagaromui  (O1aronpusATHBIM) TEMIEpAaTypHbIM TIpaJueHT, B TO BpeMs KaKk 3a perpecc —
MOBBIIIAIOIIMICS (HeratuBHbIM). B 3ToM M mpuumHa pas3BuTHS 3a00J€BaHU, B TO BpeMs Kak
MOBBIIIAIOLINIICS TEeMIEpaTypHbIH TIpaJUeHT MCIOJb3YEeTCS JJS CO3/aHusl MPEANOI0KUTEIHHO
nporpeccuBHbIX cwil.  Jlokrop MaptuH genmaer Ty Jke OmMOKY, NPUHUMAs TEPBOPOIHOE 32
BTOPOCTENEHHOE- DTO TO K€ CAMOE, YTO MPECIEA0BATh MUPAXK, XOTS, C IPYrOi TOUKU 3PEHMS, OH IMpaB.

DneKTpUUYecTBO, camas Hu3IIas (opma Temia, poKIaeTcs, KOrJa MHKPO3MMBI BO3JayXa WIN
JPYroi TpPaHCHOPTHOW CpeJlbl IBUTAIOTCS MPEUMYILIECTBEHHO IIeHTpoOexHO (cM. puc, 37). Eciu cpean
MEPE/IBUraeTCsl MPSAMO MPOTHUBOIOJIOKHBIM 00pa3oM, TO €CTh NPEUMYIIECTBEHHO LEHTPOOEKHO, TO
poskJiaeTcsi OMoMarHeTu3M, IOTOMY 4TO aKTUBUPYETCS Malaloluliuil TeMIepaTypHbIN ITpaueHT.

OcTraBaTbCsi JI€HCTBUTEIBHO HEMOABIKHON (OpPETh MOXKET TOJBKO B 0CO00 YIUIOTHEHHOM,
MaMarHeTU4YeCKH Cyrnep3aps->KEHHON BBICOKOTOPHON poaHHKOBOH Bojae. C momouipio xabp peida
CIOCOOHA BBI3BIBATH JOIMOJIHUTEIbHBIE MAarHETOJUTHUYECKHUE MPOLIECCHl MOJIEKYISIPHONH peKOMOMHAIUH.
OTUM 00BICHSETCS UX CHOCOOHOCTh K MPEOI0JIEHUIO COOCTBEHHOIO BECa U CUJIbI TEKYLIEr0 HaBCTPEUy
MOTOKA.

Mianpo e, pos e ostadcs

N Aol unomgscE K3 STOMM,
e ape CuraME e
Cmr LA

BPALER HGEL B

Puc. 37. Bpamaromuiics napaMarHuT Kak JHHAMO

CKaxuTe CBOUM IOHBIM TCXHOJIOTaM, CIIYXXUTCIISIM CHUJI HaBJICHUA U OrHS, YTO, C TOYKH 3PCHUA
HOpMaJIbHO MBICJIAIICTO, OJIM3KOTO K npupoac 4cCjioBCKa, OHU — 6C3YMI_IBI. M NpUACTCA paHO WA
MO3AHO IOUTH APY>KHBIM CTPOCM K HYCPTAM. Kak BBl mMoxkere 0XKMJaTh KaKOW-TO IIOJIB3BI OT 3THUX
MCHTAJIbHO KaCTPUPOBAHHBIX JTUYHOCTEH?

QHGKTPI/ILICCTBO U MAardie€Tus3M — TC K€ CUJIbI JaBJICHUA W BCACbIBAHUS, TOJILKO BBICHICTO IMOPAJKA,
CUMBOJIM3UPYIOIINC CYHIHOCTb 6I/IHOJ'I$IpHOCTI/I. BzaumoeiictBue MCXKAY 3TUMU JABYMS MOJIAPHOCTAMU
ONpCACIIACT HO6C,[[I/ITCJ'I${ B IOCAUHKE MCIKAY ) KU3HBIO U CMCPTHIO.

OtpeiBku 13 nmucsma Ne 7 Jxxozedy bpronnanepy

Hanwucano B Jlaiinne, 1J14.1958 1.

Heckonbko et ABcTpuiickoe MaTeHTHOE OI0po 00CYXKAa10 HOBILECTBO — CHUCTEMY TpyO, KoTopas
IIOYTU CBOJUT Ha HET JaB- JICHWE, TPEHUE U HarpeBaHue. biaronapst IBUKEHHUIO Ha BBICOKOM CKOPOCTHU
[0 TakoW cucreMe TpyO0 M OJHOBPEMEHHOMY OXJIaXJECHHUI0 MOXXHO TaKXke CXKIkKaTh rassl. Jlo



CETO/IHSAIIHErO JTHS 3TO MOXHO OBLJIO OCYIIECTBUTH TOJBKO JOPOTOCTOSIIMMHU METOJAaMH IPU BBICOKOM
JaBIEHUU (CKWKEHHE BO3Ayxa). IIpoIyKT Takoro CxKHXKEHHsI — JKUIKUH BO3AyX — OCOOEHHO
B3PBIBOOIIACEH.

CoBepuIeHHO MPOTUBOIIOJIOKHBINA APPEKT TOCTUTACTCS MPH MEPEMEIICHNH IEHTPa TPAaBUTALMU HA
ocb. B mporecc BoBiekaroTcs cuibl BcacbiBaHus. [Ipu kaxkaqoMm noHuwkeHuu temneparypsl Ha 1 °C (1,8
T) macca ymenbinaercs B oobeMe Ha 1/273 pe-3epdopna.

Pesynprar crienuguueckoro YIIOTHEHUS CTPYKTYpPBI IBMXKYIIETO ra3a — IMOX0Xas Ha BOAY
KHUJIKOCTh, KOTOpasi (PYHKIIMOHUPYET WMIUIO3UBHO M T€HEPHPYET OTPULIATEIIFHOE aTOMHOE JIaBJICHUE.
3TOT 3PQPEKT Mo KEIAHUI0 MOXKHO YCHIUTH. SI Ha3Bajd ero «OHOJOrMYecKUM BaKyyMOM», OH HayKe
HEM3BECTEH, U ATOT a0COJIOHTO HOBBIM NMPUHIMIT IPOU3BOJICTBA MEXAHUYECKOW CHIIBI TOXKE HE Hallel
npuMeHeHus. [1o BIIIEONMMCaHHOMY TPUHIUITY MOXHO CO3/1aBaTh JIEBUTATHBHBIC YHEPTUH, KOTOPHIC
MPOTHBOICHCTBYIOT TPAaBUTAIIHH.

[TockoNbKY KaKIO€ Telno TepseT CBOW BEC NPOTOPHUOHAIBHO CTEIEeHH, Ha KOTOPYIO OHO
cMmelaercss crenuuyYeckl YIUIOTHEHHOW Cpenoil, 3To OTHOcUTCA K (eHoMeHy (openu, KoTopas
obnamaeT mo4TH abCOMOTHOM CBOOOJOW MBIKEHHUS W CTPEMUTEIBHO «B3JIETATET» BBEPX W BHU3 TIO
TEUEHHI0, KaK CJIMBOBAsi KOCTOYKA, €CJTU CKATh €€ OOJIBIIIUM U YKa3aTeJbHBIM MajblieM (CM. puc, 38a).

[TepeBopaurBasi ¢ HOT Ha TOJIOBY ApXHMMEI0B 3aKOH, MOKHO Y3HATh O HEM3BECTHOM BO3MOXHOCTH
IUISL Te — TEPSITh BeC TI0 Mepe COKpalleHus B o0beme. Pe3ynpTaT mpuMEeHEeHHUs STOTO Ha MPAKTHKE —
CKOJIb)KCHHE BBEPX W BIEpE] WHOPOTHOTO Tela B (opme cle3pl 4epe3 BHE3AMHO YIIOTHEHHYIO
OKPY)KAIOILYI0 €ro cpeay. OTo aOCOJIIOTHO MPOTHUBOIOJIOKHO CHEHUPUUECKOMY PpPa3yIJIOTHEHUIO
(pa3pexeHuo), KOTOpoe MPOMCXOIHUT, KOTJa TEIO IBIKETCS TEeXHOaKaJeMudeckn. B sTom ciydae
cpena, OKpyXKaromas ero, pacuiupsercs, U TeJo mpoBaimBaetcs (puc. 386).

Teneps moHsITHA HE TOJIBKO MPUPOJIA MOCIEACTBUI BIMSHUS MOBBIIIAIOIIETOCS TEMIIEPATYPHOTO
IpageHTa, HO U TPOMAJHBIX CUJI, TPEOYEeMBbIX /Ul MPOTUBOACHCTBUS CieU(PUIECKOMY Pa3yIIIOTHEHUIO
OKPY’KaIOILIEro BeliecTBa. To ecTh MPOU3BOAATCS MPOTHUBOAEHCTBYIONINE CUJIBI B AEBATH pa3 OoJblIIe,
4YeM Te, KOTOPbIE HYKHBI JJISl IPEOJOJICHUS ITON OMHUO0UHOM (OPMBI IBUKEHUS, KOTOPask yBEIUUUBACT
BEC JBUKYILETOCS B Cpeie NHOPOJAHOTO Tella, HalpuMep caMoJieTa B BO3AyXe.
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Puc. 38 BJ'II/ISIHI/IG TIJIOTHOCTH CPCbl HA IBUYKCHUC B Heﬁ TEiaa

Ecmn y «oxpyxeHus» Ta ke camas IUIOTHOCTb, YTO U y «OKPYKaeMOI0O», TO HE POXKIAETCSA HU
rpaBUTaLUsA, HU JeBUTALUA. ECiIH ke «OKPYKEHHUE) IIIIOTHEE «OKPYKAaeMOIr0», TO TEJIO 0 JHUMAETCS
C npyroii CTOpOHBI, NAJAIOMINKA TEMIEPaTypHbIA T'PAJAUEHT, BHI3BAHHBIA €CTECTBEHHBIM 00pa3oM



IIpU COOTBETCTBYIOIIUX YCIIOBUAX, YIUIOTHAET CTPYKTYpY BO34yXa M BOJbI IIOYTU MIHOBEHHO U
CKMKaeT 00bEMHBIE I'a3bl, CO3/1aBasi IPOrPECCHBHO MHTCHCH(DUIMPYIOIIEeCs OTPHLIATEIBLHOE AaBJICHUE.

COBepH_IeHHO HCO6XOIII/IMO IMPCKPATUTh TCXHOAKAACMHUUYC-CKUC MCTOJblI IABWXCHHUSA, WM H3-3a
CIeU(PHUYESCKOTO Pa3pEKEHHUs BCEBO3MOXKHBIX BEIIECTB Mbl HEMHUHYEMO IPEBPATUMCSI B HECYACTHBIX
XKepTB OE3IOHHOM TIIyITOCTH

[Tucemo rocnoauny P.

W3 xxypuana «Implosiony, Ne 82, nanucano B Jlaitnne, 4. 2.1958 1.

YBaxaemblii T. P.

Criacu00 BaMm 3a Ballly JiBa MUChMa U MPUJIOKEHUS. BBl cuntaere, 4o mpobdieMa HaMHOTO MPOIIIE,
yeM ecTh Ha camom Jene. [lpexne Bcero, Bbl YOyCTHJIM TOT (akT, YTO BCS COBpPEMEHHAs
TEXHOJIOTHYECKasi HayKa, KOTOpas, KaK BCE CBITO BEPST, MOXKET PYKOBOIUTH MPHUPOJON M KOTOPAsi BO
BCeM 0€3 HMCKIIIOYEHHUs JKCIUTyaTUPYeT MOBBIMIAIOIIMICS TPaJAUEHT DHEPTUH, MOPOKIACT TMOJHOCTHIO
00paTHbIE E€CTECTBEHHBIM IMPOIIECCHl MOJEKYISIPHOTO MPEoOpa3oBaHUsI U CIIOCOOCTBYET CO3AAHUIO
pPa3pyIIUTEIbHBIX DHEPrUd, BMECTO TOTO YTOOBI TPOU3BECTH PEMPOIYKTHUBHBIA U OJIaropoIHbII
SMYJITUPOBAHHBIN TIPOYKT.

KynpMuHanme 3Toro Tparmdeckoro, OECIUIOTHOTO pa3BUTHs ObLla aTOMHAs pacHISTUISIONIAs
SHEprusi DUHIITENHA.

Tpuamare BoceMb JIET Ha3ad s TMOCTPOWJI TIEPBBI OPEBHOCIYCK W 3aCTaBUJI TIOTOKH BOJIBI
CMEIIUBATHCS U MEPEMENIAaThCs TaK, YTOOBI POXKIAJICS MAIAIOIINKA TETJIOBOW TpaaueHT. Tormaa s emie He
MOJI03PEBaJI, YTO BCE 3TO — IEPBasi CTYNEHb B CO3/IaHUU KOHIICHTPUPYIOIIEH (OPMBI aTOMHOU SHEPTHH.
[Ipocto noBepsisi MHTyWLUHU, S 1Ied Janblie 1mo cBoeMmy nytu. B 1921-m Obuia moctpoeHa mepBas
BcachIBaromiasi TypOWHA, JJIs TOTO 4YTOOBI OOECTeurBaTh SJICKTPOIHEPTUEH MOE JKHIIUIIE TIYyOOKO B
necy. TypOuHa naBana MOYTH JAEBSITUKPATHYIO MPOU3BOAUTEIHHOCTh MO CPaBHEHUM C OCTaJIbHBIMU
TpaJAMLMOHHBIMU. DTO ObLIA, MpenroJiaralo, camas €CTeCTBEHHas W ONM3Kas K Mpupoae MamuHa. 51
peluI ABUTAThCS Janbline. TOT e caMblil aJaroluil TeMIIepaTypHbIi T'PaueHT ObUT MPUMEHEH IS
BO3BPAILICHHS 3arPS3HEHHOM BOJI€ MEPBO3JAHHOTO KayeCTBa YUCTOW POJHUKOBOM. JTa BO3BpAIlEHHAs K
KU3HU Boja oOnajana yIMBUTEIbHBIMHU IEJI€OHBIMU CBOMCTBaMH, KOTOpPhIE HUKTO HE ObLT CIOCOOEH
00BsicHuTh. [1o mporecTBrM BpeMeHH s B35l 0Kojio 70 MaTeHTOB, HO TaK KakK s MJIOXO OW3HECMEH, TO
HE CMOI' H3BJIEYb W3 HUX KOMMeEpUecKyro Bbirony. Jlokropa u QapmaneBThl ObLJIM OCBEIOMIIECHBI O
MHCTHYECKUX HCLEISAIIMUX CBOMCTBaX BoAbl. Ho Bce oHM, TOyHO Tak ke, kak IlpuctHun m Khaiim,
OOBHMHSUTM MEHsS B IapiaraHcTBe. Jlomuio 10 TOro, 4To B OJIMH MPEKpPacHbId JI€Hb aBCTpHiiCcKas
rocy/apcTBeHHast MOJUIMsI KOH(PHUCKOBala y MEHs anmnapar.

Torga s otnpasmica B HiopuOepr, rae B MoeM pacnopsibkeHuu Obuia sabopatopusi. Tam crano
MOHATHO, YTO Yy/I€CHBIC SIBJICHUSI, KOTOPBIE S HAOII01al1, OOBSICHSIOTCS CIIOKHBIMU B3aUMOICHCTBUSMU -
CyllecTBYIOT YUCTBIE JTy4d, OONajarouiue OXHUBISIOMUM 3dPdexTom. Takxke ecTh JIydyd, KOTOpPbIE
UCTOIIAIOT, U, HAKOHEI, €CTh UHAN(PPEPEHTHBIC JIyYd, KOTOPbIE MOTYT CIYXUTh KaK JUIs CO3JAaHUS, TaK
u Ui paznoxkeHuss Boabl (cMm. puc. 23). IlepBble H3Iy4arOT Tak Ha3bIBaeMble MHKPO3UMBI
(MukpodepMeHTBI), KOTAa BOJa JBHIKETCS M OXJIAXKIAETCsl OJHOBpEMEHHO. BTopble akTHUBUPYIOTCS,
KOrja BOJa JABWXKETCS NPHU NOJHMMAIOMIEMCS TEMIIEpaTypHOM TpaJuEHTEe, TOrJa KaK Mpeablayline
00pa30BBIBAIOT MaTePUAIbHBIE 3JIEMEHTHI, KOTOPBIE CBSI3BIBAIOT OJTHU YaCTHUIIBI C IPYTHUMH,

B oauH Mur g ocosHan rpaHIMO3HYIO OMIMOKY BCEl COBPEMEHHON HayKu. PemivB HempeMeHHO
JIOHECTU CBOE€ OTKPBITHE N0 APYruX, s 3a0pajcs, Mo CyTH, B HACTOAIIEe OCHHOE THe3/10. MHe Opocuiu
BbI30B. Co MHO# criopuin. Mens otpunanu. TpeGoBanu nokazarenbcTB. Ho mpu 3ToM MeHS JUIIanu
BCSKOM BO3MOXHOCTH YTO-THOO /eTaTh U TOBOPUTH, TOITOMY JJISi MEHS OCTaBaJICs €IMHCTBEHHBIN MyTh
— MOJTYaTh | JieNath cBoe neno. B deBpane B uznanun «\Weltgewissen» BeI cMOKETe IPOYECTh, YTO TE
camble HW300peTeHHs, KOTOpbIE MHOTO JIeT Ha3aJ] KOH(HCKOBaJIa y MeHS TONUIMs, ceildac
M3TOTaBIMBAIOTCS B ['epMaHuu C OTpOMHBIM ycrexoM. Takoe cllydajioch CO MHOM IMOYTH BCEr/a.
Kaxapiii pa3, korja 4To-TO M300pPETEHHOE MHOM 3aIyCKaJoCh B IMPOU3BOJICTBO, BCS KOMMEpYECKas
mpuOBLIb JOCTaBaNach ApyruM. Emie ciydanock Tak, 4To ammaparbl HUKOTJA HE JIEMOHCTPHUPOBAIHCH
OOIIECTBEHHOCTH U UX YCTPOUCTBO OBLIO 3aceKpeUyeHO (HaMpUMep, BCACHIBAIOIIEH TypOUHBI), HECMOTPS
Ha TO YTO S caM MpOIUIaYMBall BCE TpaThl Ha pa3paboTku. BmociencTtBuu ¢ MeHs moTpeboBam



OTPOMHBIE CYMMBI, KOTOpBIE 51 ObUT HE B COCTOSTHHM 3aIUIaTUTh, U CO3JIaHHE BCEX MAIIHH, 32 KOTOPOE 5
Oopodcs, ObLIO MpeKpalieHo, S TaifHO MPOIOJHKUI CBOKO paboTy, M MHE YAAJIOCh CO3/IaTh ACHCTBYIOIIHE
anmnapatel. TOJIBKO TOrAa S OCO3HAJ, YTO TO, YTO Sl OTKPBLI, — 3TO BBICOKOKAUECTBEHHBIE ATOMHbIE
SHEpPIruMu.

Mnue Bce Bpemsi roopwin u rosopar: «lIpopemoncrpupyiite!», «lokaxure!», «/laBaiiTe-ka
nposepuM!» Eciaum MHe 3TO ynaBanoch, s ObUI Ha BBICOTE, €CIM HET — TepIen OCKOpOJeHUs u
oOBHMHEHHS B MoIIeHHHUYecTBe. ['ocmognn M, morpeGoBas, yTOOBI sI IOKA3al TEXHUYECKYI0 HOBHUHKY
eMy W ero JApy3bsM W Tepefal Bce CBOM mareHThl VSB, a wWHaYe OH OTMEHUT NYyOIMYHYIO
JEMOHCTPALMIO amnmapara. «lemaire 4To XOTUTe», — OTBETHII 5. M OH IpeKkpaTui CBOU yrpo3bl.

[loToM MHe HaHec BU3UT OJMH M3BECTHBIM HEMELUKHUHW MPOMBIIUIEHHUK CO CBOMMHU HayYHBIMU
coBeTHUKamMH. OHM H3YYWJIM MPOLECC U PEIIMIM, YTO 3TO BECbMa HMHTEPECHO. 3aTeM H3bSIBUIU
TOTOBHOCTh 3aKJIIOUHUTh B3aUMOBBITOJHBIA JOTOBOpP O (PMHAHCHPOBAHMU MPOW3BOJCTBA U IPOBECTU
oneHKy ctoumocT. Ho Bce 3TOo ObUIM mycThlie oOemianus. A ceiddyac OOBABWINCH NPEICTABUTEIN
npasButenbeTBa CIIA. VX mbITauBbIE yMBI BCE XOTAT YBUIETb, y3HaTh, OLEHHTb, a MOTOM TOJBKO
pelnTh, YTO JAeiaTh Aajblie. S moTpeboBal OT HUX MPEABAPUTEIHHOTO COTIAIIEHUS, KOTOPOE BCTYIUT
B CHJIy IOCJI€ TOTO, KaK OyJeT J0Ka3aHO, YTO MOM MAIIMHBI CIIOCOOHBI MPUHOCHUTH KOJIOCCAIBHYIO
npuOsLUTh. MiM He moHpaBmwiiock 310. CHavajga OHM XOTEJH MOCMOTPETh, TOTOM 0O0TOBOPHUTH. PesymbTaT
Bcer/ia OblT OJIMH U TOT ke. Bcem cHayania XoTenock y3HaTh CyTh, CEKPEThI, IPUHIUIBI, HO KaKUe Moce
3TOTO MOTJIU OBITH IOTOBOPHI U COTJIAIIEHUs?

I'myOokoyBaxkaemblil rocroauH P., ceifuac s 1OCTUT L€, U CKOPO BCE OHU OyIyT BalsAThCA y
MeHsI B Horax. § crapblii OOJPHOM YEJIOBEK M YK€ He 3a004ych O CBoeM OymyriemM. MeHsi BOJHYeT
cynp6a OeHBIX eTel, KOTOPHIM MPUIETCS JIMIOM K JIMILY CTOJIKHYTbCA ¢ MpakoM. Ecnu s ormnairy cBou
OTKPBITHS U HaYHY MpPONaraHaIupoBaTh CBOU HJEU, TO 3TO HAYHYT 3aMHHATh, CKPBIBaTh, IOTOMY YTO B
CKaHJall OyAyT BOBJICUEHBI HE TOJILKO HAyYHbIE KPYT'H, ONPOBEPTHYTHI HE TOJIBKO JOTMbI TPAIUIIMOHHOM
HayKH, HO W LIEPKOBHBIE JOKTPUHBI. BlacTh HE MO3BOJUT OTKPBHITO YTBEP)KIaTh, YTO COBPEMEHHAS
HayKa TOJIbKO TOCOOHUK 00Jie3HEH U OeICTBHI

MHe He HYXHBI HU JIOOONBITHBIE pa3BeIYMKH, HU BOPOTHIIBI OM3HECA, TyMAIOLIUE TOJBKO O
npuObuK. S OT HUX clMIIKOM yctal. BoT kak ckiaipiBaeTcs cyapba, rocnofaus P., s Bo3Bpamiaioch B
CBOI1 Jiec, 4ToObI yMepeTh CIOKOMHO. Best Hayka, Bce 3Tu npuxiedaTesnn — 3TO BeAb BCEro JIMIIb IIaiika
BOPOB. A MBIl — MapHOHETKH, KOTOpbIE TAHIYIOT KaK YrOJHO B PYyKaX XOPOILO CKPBHIBAIOIIMXCS
paboBnaznensieB. VcnpaBuTh Bce 3TO MO CHITY, MOXayi, TOJBKO yxacarolieil katactpode, KoTopas
MOKaXeT, KTO €CTh KTO, U HaBeAeT MopsnoK. JKepTBamMu 3TOTO MOpSAIKAa OKAXKETCS MO MEHbIIEH Mepe
90% uenoBeuecTBa. 1 Bce OHM MOCTpagaroT U3-3a yXyIIEHUS COCTOSIHUS BOBIL.

MHe kaxkercs, 4TO MPEeNOTBPAaTUTh OCICTBUA U JIOCTUYD yCIieXa YAACTCs BCE K€ PYCCKUM, OHH
OmmKe K TPUpoJIe U K ToMy ke, cornacHo «Pfalzer Tageblatty ot 14 smBaps 1957 rona, 6mmke Bcex K
MIPEOIOJICHUIO TPAaBUTAIIMH. 3anal MOMMET 3To, Korjaa OyAeT y:ke MO3/HO.

Bol, rocnonun P., Monoael um yBuaure Bce 3T0. CaM s HHMYEro yoxce HE MOy CAeNaTh WU
ucnpasuTh. [loxkanyiicta, He MbITaliTeCh MEHSI YTOBapUBaTh U nepeyoekaatb. OQHaXKIbI Bbl YCIBIIIUTE,
YTO HEeT OO0JIbIIE HAa CBETE CTAPOTO CYyMACIIIE/IIETO.

Ot Bcero cepAna KJIaHsAoCh.

Bukrop [lay6eprep.

13 Joxnag ®panua [lonmnena

[IpenBapuTenbHOE UCCIIEAOBAHUE I'ETUKOUIANIBHBIX TPYO.

[IpenucnoBue

OTpbIBKM H3 TNPEIUCIOBHS K JOKJIAaQy O INpPeABapUTEJbLHOM  HCCJICJOBAHMU
reJJMKOMAAJIBHBIX TPYO ¢ pa3JIMYHBIMH BAPHAHTAMM YCTPOMCTBA CTEHOK

HITyrraprckuii TexHoaoru4eckuii ynusepcurer — npogeccop ®panu IHomnen

IIpenmer:

IleperoBopsr ot 9 ¢eBpans 1952 roma B IlTyrrapTckoM TEXHOJOIMYECKOM YHHMBEPCHTETE IO
MOBOJY MCCJIEIOBaHUA MOJENCH MPsMBIX U CIUPATIEBUIHBIX T'eITUKOMJIAIBHBIX TPYO W3 Pa3IUUHBIX
MaTepHallOB, CKOHCTPYHPOBAaHHBIX U MPEA0CTAaBICHHBIX YHIUBepcuTeTy Bukropom Ilaydeprepom.



C oTchuIKOM Ha:

JOKIaA, moArotoBieHHON WHctuTyrom ruruensl npu  LITyTrapTckoM — TEXHOJIOTHYECKOM
YHHUBEPCUTETE, TaTUPOBaHHBIN 15 mapra 1952 roga (pykoBoautens —ipodeccop @panir [om-men)

Ha neperoBopax, npoxoausmmx 9 ¢espans 1952 roxga B Uncturyre ruruens! npu LItyrraprckom
TEXHOJIOTUYECKOM YHHUBEPCUTETE, IPUCYTCTBOBAIIN:

1) mpodeccop @panr [Nommen;

2) nmomomHuK MuHHCcTpa Kammd kak npeacraButens DenepaibHOr0 MHUHUCTEPCTBA BOTHBIX
pecypcos B bonne; 3) Buxtop Illaybeprep, 3anbsudypr, ABcTpus;

I) Banerep Illay6eprep, bag-Umis, ABctpus.

[IpenmeTom neperoBopoB SABJISIIMCH HECKOJIBKO I'€M U BOIIPOCOB:

1) Bonabie pecypchl M TEXHUYECKHE U HAyYHBIE TIPOOIEMBI, CBSI-

3aHHBIEC C HUMHU.

2) Hayunwiii noxman Bukropa I[llayGeprepa, NMOCBSIIEHHBIN €ro HCCIEIOBAaHUSM, OTKPBITHSAM,
MPEIOKEHUSAM, U JIEMOHCTpAIUs 3aBEPIICHHBIX MPOEKTOB B OOJACTH €CTECTBEHHOW TI'MAPABIMKH, a
TaKK€ HEKOTOpble HAOMIOJCHUS, OOBSICHEHHWS U JIOTMYECKHE BBIBOJIbI, KACAIOLIUECS CEbCKOI0o
XO03s1iICTBa, JIECOBOJCTBA, BOAHBIX U SHEPIreTUUECKUX PECYPCOB,

5) Kpatkuii Hayunsiii noknaa Banbrepa [llayGeprepa o HeeBkinaoBoi (I'ayccoBoit) koHIenuuu
MPUPOJIBI, OCHOBHBIE TIOJIOKECHHUS KBAaHTOBOW (m3Wkum ©  (akThl, BKIIOYECHHBIE B TEOPHUIO
OTHOCHUTEJIbHOCTH, HCIOJIb3YIOIIUECS ISl TOrO, YTOOBI C/AeNaTh aKIEHT Ha LEHTPOOEKHOW AMHAMUKH
SHEPIrUU MPUPObI, a TAKKE PE3OHAHCHBIE MTPOLIECCHl BO BeenenHoi,

1) 3asBnenue mpodeccopa [lonmena o HenenecooOpa3HOCTH B3MIISIOB B YTBEpKACHUI BukTopa n
Banprepa Illaybepre-pos. IIpodeccop ®pani Ilommen npeactaBui CBOIO TOYKY 3pPEHHUS, COTJIACHO
KOTOpOil peraroiue 06JacTi TEXHOJIOTUN ObLIM OCHOBAHBI Ha MPUHLMIIAX KJIACCUUECKON MEXaHWUKH, U
MI0O3TOMY BCE 3aKOHBI, Kacalolllhecs TOKa >KUIKOCTEH MM ra3oB, TaKXkKe JOJDKHBI MPUHUMATHCS BO
BHMMAaHHE U C HUMH CJIeyeT cuuTaThcs. boyiee Toro, B ruapaBivke, Kak U B J000H Apyroil obnactu,
onTUMaibHble U 3G (EKTUBHBIE PE3yNIbTaThl ObUIM JOCTUTHYTHI TPU HCHOJB30BaHMU EBKINAOBOI
reomeTpun. M3 3THX 3asBJICHHUI MOKHO OBLIIO OBI CIIENaTh BBIBOJI, YTO Pa3pabOTKH Iay-0epreprepckux
TpyO coBepieHHO Oecrosie3Hbl. [lomnmen nonpocun paspenieHuss He TPUHUMATh y4acTHe B JaibHeHei
paboTe, cchbuTasiCh Ha HEIeeco00pa3HOCTh MOTPAYEHHBIX YCHUIIMM U BpEMEHH.

i) Kamm¢ Ge30roBopodno coryacuics ¢ Toukoi 3penust Iommena u po6awmi, 4ro BoHH ObLI
3aMHTEPECOBAH ATHMH HAyYHBIMU HCCIIEJOBAHUSMHU BBHUAY TOTO, YTO OHU MOIJIM MOJIOKUTH KOHEIl
HEeKBaM(UUIMPOBAHHBIM U  0Oe30CHOBaTenb- HbIM HamaaeHusMm Bukrtopa Illaybeprepa Ha
OOLIENPUHATYIO CUCTEMY YIIPaBJIEHHS BOJHBIMHU pecypcaMu. BOHH Jaske roToB BHECTH CBOM BKIaJ B
(buHAHCUPOBAHUE ITUX UCCIICTOBAHUM.

6) Benen 3a Tem npocdeccop [lomnmen 00bsIBIIL, 4TO €70 YHUBEDP-

CUTET COIJIACEH IMPOBECTH PAJ HKCIEPUMEHTOB C MPSMBIMH U PUQICHBIMUA TeIMKOUTATbHBIMU
TpyOaMu M IpeJOCTaBUTh PE3yabTaThl B TeueHue AByX MecsieB. [Ipocsba Bukropa [llaybeprepa o Tom,
4yTOOBI ero cbiH, Banstep llayOeprep, mprCcyTCTBOBAI MIPH STUX SKCIIEPUMEHTAaX, Oblja YAOBIETBOPEHA.

7) Hanee Oblia ompeneseHa Iiellb HMCCIEAOBAHUSA, KPYr BOIPOCOB, KOTOPBIE MPEICTOSIIO
pas3pennTh, U 0O0CY)KJeH MoApa3ie, Kacaroluiics GopmaTa cepuu SKCIEPUMEHTOB. 3/1€Ch LIUIA pedb O
3HAYUTENbHBIX COKpAIEHUSX JOCTATOYHO CJIOKHBIX BOIIPOCOB, OOO3HAUYEHHBIX B MyHKTax 1—5
HAy4YHOTO JOKJIaja.

8) B myHkTe 6 paccMaTpuBaCs CIIOPHBIN Bonpoc, Ha koTopoM Bukrop IllayGeprep xoTen cnenath
akieHT. Tema 3Bydana Tak: «TexHuueckas TMJIpaBlIuKa U €€ pa3pylIuTeabHble nocaeacTBus». C oqHoI
cropoHsl, mpo¢. Ilonmen pasgenun B3rasabl Llaybeprepa, ¢ apyroit — Kamng kareropudecku He
NpUHAT UX. B MyHKTE 6 HE TONBKO 3aTparvBallUCh BOIPOCHI W MPEAINOJIOKEHHs, HO M MPHUBOAUIHCH
HAy4HO JI0Ka3aHHbIE (aKThl 1 000CHOBaHHbIE TOBOABI. OH OXBATHIBAJ CIEAYIOIIUE MPOOIEMBI:

a) HauboJiee 3HAUUTENIbHbIE U3MEHEHHS] MPUPOJHOTO OajaHca MPOUCXOAAT U3-32 MEXaHHMYECKOM
KOPPEKIMM PEYHBIX HAchIleld W MCIpaBJIEHUS PEYHOTO pycia (J0Ka3aTelbCTBO: COCTOsiHUE PeiiHa,
JlyHast 1 ApYruX BOJHBIX BOJOTOKOB);

0) HECMOTps Ha 3HAYUTEIbHBIN yIIepO, HAHOCUMBINA peKaM BCJIEJICTBHE HEECTECTBEHHON U TOTOMY
HEBEPHOU Peryisluu TeUCHHs], CYIIECTBYIOIIME METO b BCE €Ile MPUMEHSIOTCS Ha MPAKTUKE;



B) (pakThl, KOTOpBIE HEJB3SI OMPOBEPTHYTh, OE30IIMOOYHO JIOKA3bIBAIOT, YTO OCYILECTBIICHHUE
TaKUX KOPPEKTHUBHBIX JIEHCTBHMI MO OTHOLICHMIO K PEKaM, TO €CTh OCYIIECTBICHHE MEXaHWYECKHX
METOJIOB DETYISALUU BOJOTOKOB, MPUBOJUT K eImle Ooyiee CHIBHOMY OINYCKaHUIO YPOBHS BOJHOMN
MOBEPXHOCTH, a Yepe3 OIpeIeSIEHHOE BPeMsi — K MCCBIXaHUIO PYYbeB U OOMENICHHUIO PYCell;

T') JOKJIaJ O COCTOSIHUM CEIhCKOTo Xxo3sicTBa (Tperbero peiixa), narupoBanubiil 4 gespans 1939
rojia, CBUACTEIBCTBYET O TOM, YTO MOCIEICTBHSI NCUE3HOBEHHS MTPUPOIHBIX BOJIOEMOB M OOMEIICHUS PEK
CTaJI HACTOJIBKO OILIYTHMBI, YTO CIIEIYET OMAacaThCsl PACIIMPEHUs CTEITHBIX TEPPUTOPHIA;

1) MaJyieiine n3MEHeHHs IPUPOIHBIX MPOIIECCOB MOTYT OKa3aTh HEMPEICKa3yeMbIe TOCIEICTBHS
B Oyzymem;

€) TOBBIIICHHE TEMIIEPATyphl BOJbI U3-3a HAPYIICHHUS MPUPOIHON CUCTEMbI JTBMKEHUS U COCTaBa
BOJIBI PUBOJIMT K YMEHBIICHHUIO TSATOBOW CHIIBI U IMPOITYCKHOM CIIOCOOHOCTH BOJIOTOKA, a B IalbHEHIIIEM
— K MIOJTHOMY UX MCYE3HOBEHHIO;

) HECMOTpsSI Ha HU3KYIO CKOPOCTHb TEYEHHS, €CTECTBEHHO TEKyIlas BOJa 00JalaeT OrpOMHOM
TATOBOM CHIIOH, KOTOpast yMEHBIIIAETCSI H300PETECHHBIMU TEXHHYECKIMU CPEJICTBAMH,

3) HET HUYero Oosee aOCypIHOTO, YEM YBEIMYEHUE I'€0JOrMYeCKOro T'paJueHTa U YKOPOUYECHHE
BOJHOTO TIYTH, TIOTOMY YTO B JIaHHOM CiIydae Boja Omarojapsi ee cOOCTBEHHOMY BECy CMEMIAeTCs CO
CBOETO €CTECTBEHHOTO ITyTH, TEM CAaMbIM YCTpaHSS MPEINOCBUIKK Il HEOOXOIMMBIX IMPHPOTHBIX
npeoOpa3oBaHMiA;

1) THAPABINKA HTHOPHUPYET:

*B3aMMOJICHCTBHE MEXTY TSITOBOW CUJION U MPOITYCKHOU CITOCOOHOCTHIO BOJIOTOKA;

* €CTECTBEHHBIE N3TMObI peKH 00pa30BbIBAIOTCS Oiarogaps 6MoguHaMU4ecKoi (opMe ABIKEHUS;

* BpaleHHEe CTPYH BOJBI BOKPYr COOCTBEHHOW OCH TOKE€ MPOUCXOIUT OJaromapsi €CTeCTBEHHOM
dhopme peunoro mpoduis;

* JIOJDKHOE OTrpakJieHHWe (0T M30BITOYHOTO TEIia, COJIHEYHOTO CBETa U T JI.) OOECIeUMBAETCS
Onarojaps eCTECTBEHHOMY PEYHOMY ITYTH, OTJIO)KEHUIO OCaJI0UHBIX CJIOEB;

K) ©CTeCTBEHHasl peryisilus HalpaBJeHHUs TEYEHUS HEBO3MOXKHA 4Yepe3 MEXaHHYECKOe
BOCCTaHOBJICHUE UJTU MIEPECTPONKY PEUHBIX OEpPEroB;

J) BOJA, KpPOBb W COKM PACTEHUH — BCE ATO HAKOMUTENIU U MpeoOpa3oBaTeid, B KOTOPBIX
MIPOUCXOJIAT MOCTOSIHHBIE MPOLIEC- Chbl CUHTE3a U paszjoxkeHuss. OHU TeM MHTEHCHBHeEE, 4eM OoJblias
JI0JIs BOJIbI, COKa WMJIM KPOBHU JIBUXKETCSl €CTeCTBEHHBIM oOpa3oM. B cBere sTtoro BHemHue (GaxTopbi»
YBEJIIMYUBAIOIME CKOPOCTh TEUEHUS, HE MMEIOT HUKAKOTO 3HAYEHHS, B TO BpEMsl KaK BHYTPEHHSS
OanmaHCHpYIOIIasi CKOPOCTh UI'PAET BAXKHYIO POJIb;

M) MPOUCXOXKJICHUE €CTECTBEHHBIX CHJI BOJIbI, B TOM YMCJIE U TATOBOM CHJIBI, @ TaKXKe CKOPOCTh
TEUYEHHUsI OIPeJIeNsieTCs BHYTPEHHUMHU BOJAHBIMU META0OJTUYECKHUMH MPOLIECCAMU;

H) KOJIMYECTBO MOXHO MPEBPATUTH B KauecTBO. TpedyeTcs Ul COOTBETCTBYIOIIAS OPTaHU3aIUs
1 OCYILIECTBJICHHE MMPOCKTOB.

Jlokiiag o mpenBapUTeNbHBIX UCCIEIOBAHUSIX TeIMKOUIANBHBIX TPYO pa3nuuHON KOHQUTrypalu,
npoBoauBIuxcs Muctutyrom ruruensl npu  LlTyTraprckoM TEXHOJIOTMYECKOM YHHBEPCUTETE,
I'epmanus

PykoBoaurens: npog. @panu IHomien

Bo Bpems neperoBopos oT 9 deBpaist 1952 rona rpynnoit yueHsIX, 3aHUMAIOLIUXCS] OMOTEXHUKOH,
ObUIM CKOHCTPYUPOBAHbI pa3jiM4HbIE MOJETU MPSAMBIX M CHUPATEBUIHBIX TEIMKOUAAIBHBIX TPYO M3
Pa3IUYHBIX MaTepHaNIOB, JOCTYNHBIX LLITyTrapTcKOMY TEXHOJIOTHYECKOMY YHUBEPCUTETY, CTEM 4TOOBI
OKOHYATEeJIbHO Pa3bsICHUTH CIIEAYIOLIUE BOIPOCHI:

1. MoXHO 1M 3aCTaBUTh BOJY JABMUraThbCs 10 MHOTOMEPHOMY, 3aBEPSIOIIEMYCS, W3BHIUCTOMY,
CIHMpaJIEBUAHOMY ITYTH, IPOIYCKas ee yepe3 TpyOni?

2. Urpaer mu ¢dopma mpoBojsAuied TpyObl peIIalonlyl0 poiib B JOCTHXEHHH 3TOTO
3aBUXPSIOIIETOCS ABMKEHUS?

3. Urpaer nu marepuai, U3 KOTOPOTO cliejlaHa TpyOa, PEHIaloNlyl0 pojib B JOCTHXKEHHH 3TOTO
3aBUXPSIOIETOCS ABMIKEHUS?

4. TlpoucxonmsT M M3MEHEHUS MOJEKYJISIPHOH CTPYKTYphl BOJbI Ojarojgaps €CTECTBEHHOMY
3aKpY4HMBAHMIO MIOTOKA?



5. Moxer ¢ 3aKpy4HMBarolIeecs TEYCHHE IMPEISITCTBOBATH OOpPa30BAaHUIO OCAJKa Ha CTCHKAX
TpyO?

K Bonpocy 1.

MHoromepHoe 3aKpy4uBalolleecsi CIMPaJIeBUIHOE TeUYeHHe

Ecnmu Bomy, conepkamiyro KpymHBIC B3BEIICHHBIC YACTHIIBI, CHa4dalla B30ONTATh B CTEKIISTHHOM
MEH3YpKe, a 3aTeM OCTaBHTh €€ BpPaIlaThCs CAMOCTOSTEIHHO, TO B3BEIICHHBIC YACTHIIBI CaMU IO cede
CKOHIICHTPUPYIOTCSI OKOJIO OCH BPAIIAOIIErOCs IMIIMHPA BOABI. DTO U3BECTHOE €CTECTBEHHOE SIBIICHUE
YK€ UCIOJIb3YETCsI Ha MPAKTHKE B IIUPKY/IIPHOM IECKOYIOBUTEIILHOM MeXaHnu3Me kommanusmu Geiger,
Karlsruhe u B «"'uaponukiioney kommanun Stami-Carbon mis ouniienust Bojsl ot npumMeceid. B obonx
CIIydasx COJACPKHMOE IUIMHIPHUSCKAX KOHTCHHEPOB BPAIIAlOT, MOaBasi CTPYIO BOJBI IO KacaTeIIbHON
K OKPY)KHOCTH IWJIHHJpPA, YTO» KaK CUYHTACTCS, W SBIISCTCS NMPHUYMHOW KOHIICHTPAIMH B3BEIICHHBIX
YACTHI[ TI0 BEPTUKATHHOW OCH IMOBOPAYHMBAIONICTOCS HWIMHApPa >KUAKocTH. OJHAKO, €Clii BOAY
0/1aBaTh U3 OOJIBIIIOTO BMECTUTEIHFHOTO KOHTEHHEpa B BOI03a00pHYIO TPYOy U TIPH STOM 3aCTaBIIATh €€
BpaImiarbcs To OBICTpEe, TO MeIeHHEe, CPOPMHUPOBBIBACTCS BCACHIBAOINAs BOPOHKA, pa3Mep U TiTyOnHa
KOTOpPO# HW3MEHSIETCS B 3aBUCUMOCTH OT CKOPOCTH TEUEHHUS B BOJOBBINTYCKE. BHUMATEIBHBIC IFOAH
9acTo HAOMIOMAr0T (OPMHPOBAHUE TAKMX BCACHIBAIONIMX BOPOHOK B CJIMBAaX BaHH W 0acCEWHOB.
3akpydyrBaHHE BOJBI B TPyOe pa3BUBAETCS OT BXOJHOTO OTBEPCTHS B HAIIPABJICHWW BOJIOBBINTY-CKa, W
JalTbHEHIIIee TBIKEHUE BOJIBI HEMOCPEACTBEHHO B TPyOe BOJOBBITYCKAa CTAHOBUTCS PE3YyJIbTATOM JTHX
B3aUMHBIX BIIMSHUH, TEUYECHUE COCTOUT M3 OJHOBPEMEHHO OOBEJIMHEHHBIX HECKOJIBKMX TPEXMEPHBIX
MIPOCTPAHCTBEHHBIX KPUBBIX, KOTOPBIE MOXKHO CJIEJIaTh BUIUMBIMUA HUKCH3JI0KCHHBIM 00Pa30M.

Bona BeITekaeT U3 cocya, B KOTOPOM ITOCTOSIHHO ITOJUICPKHBACTCS YPOBEHB BOJIBI, B CTCKIISTHHYIO
TpyOy 40 MM* B Mamer-

UToOBI TOMOYB YUTATENIO, HE3HAKOMOMY C METPHYECKON CHUCTEMOM Mep, U30eKaTh TPYIHOCTEH,
CBSA3aHHBIX C YHOTpeOJieHueM OpUTAaHCKUX WJIM AaMEpPUKAHCKUX EIUHMI] H3MEPEHHUs, W3/aTelb
MPEAOCTABIISIET CIEMYIONINE cooTHOMIeHus: 1 autp (1) = 0,22 6pur, rayutonoB = 0,26 amep, rauioHOB; 1
vumaMetp (MM) = 0,03937 mroiima; 1 kB. Mummamerp (Mm®) = 0,00115 kB. mroiiMa; 1 Ky0. MITITAMETD
(Mm?) — 0,00006102 mroiima®; 1 cartumerp (cM) = 0,3937 moiimoB, 1 kB. canTIMetp (cM') = 0,155 KB.
morMa; 1 Kky0, CaHTUMETp (CMl) =0,06102 mroiima®; 1 neruMmetp (am) = 3,937 nroiima; 1 KB. ACIUMETP
(am?) = 15,5 kB. moitma; 1 xy6. mermmerp (em?) = 61,02 mroitma®; 1 metp (M) — 39,37 mroiima (3,28
dyroB); 1 kB. Mmerp(M?)= 10,764 kB, dyroB; 1 Ky6, MeTp (M*) = 35,315 moiima® pe u mpojsuraercs
BIIEpE/ C MOMOIIBI0 PE3UHOBOrO OpaHjicnoita 19 MM B nuamerpe Kk BojooTBoay. Ecim, kak B ciydae
ucneitanusa 1 (ueptexx Ne 1), cocyn u mogaya BoAbl OBLIIM OPraHM30BaHBI TAKUM 00pa3oM, YTO MOTJIO
Pa3BUTHCS TOJIBKO OYEHB c1a00€ CIIUPATIEeBUIHOE IBUKEHUE BO BXOIHOM OTBEPCTHH TPYOBI, TO B CIIy4yae
ucneiTanud 2 (deprex Ne 2) HapallMBaHUIO COUPATHHOTO JBIKEHUS MIPEIHAMEPEHHO nmomMoranu ¢popma
TpyOBbl M TaHTEHIMAIIbHBIN MPUTOK BOABI. B ucmbITbIBaeMyro TpyOy auamerpom 40 MM C IIIOHIAJIBIO
ceuenns 0,125 am? momaBanack Boaa co ckopocthio 0,2 1 0,21 1/cek Tak, 4ToObl CKOPOCTh TEUECHHS B
Hel ObUta paBHa okosio 1,6 — 1,68 mM/cek. DTo yxe B mpenenax CKOpOCTH OypHOro moToka. ToHKas
IIeJIKOBasi HUTh, MPUBSA3aHHAs K KOHILy, OITyCKalach MPSMO BHU3, B HCHBITATENBHYIO TPYyOy, U B
COCTOSTHUM TIOKOs, Ollarojaps MOTOKY BOJbI, TEKyIIEMYy uepe3 TpYOKy, BOBIEKajgach B MEIJICHHOE
BpallaTeIbHOE JBUKCHHE W CTAaHOBMUJIACh TOXO0XKEH Ha 3aKpydeHHYIO TpPEXMEpHYIO croupaib. B
skcriepuMenTe Ne 2 MCKpUBIIEHUE HUTH ObLIO CHIIbHEE, YeM B TIepBOM, Ojaroaapsi 6ojiee MHTCHCUBHOMY
3aKpy4YHMBaHHMIO Ha Bojo3abope. Takxke, MOMHUMO 3TOTO, OBIJIO YCTAaHOBIEHO, YTO MEIKO3EPHHUCTHIE
HEpPAacTBOPUMBIC MPHUMECH, PABHOMEPHO paclpe/elieHHbleé MO BOJE C TOMOIIBI MEIKOrO CHUTa,
coOpaluch B MaJeHbKHE CKOIJICHUS HA MPOTSHKEHUH TPEXMEPHOTO CIUPATBHOTO MyTH, 0003HAYEHHOTO
HUTBI0. Takum 00pa3oM, MOXKHO CAENaTh BBIBOJI, YTO MOTOK, 0OPa30BBIBAIONIHIICS B TPyOKe, HE TOIBKO
MMEEeT TPOWHYIO CIUPATBbHYI0 KOH(UTypaluio, HO U BCS KOH(HUTypamus OJHOBPEMEHHO BpallaeTcs
BOKpYT' coOCTBeHHOU ocu. (JlokazaTenbcTBO: 3aKpyuMBaHHE U OJHOBPEMEHHOE BpallleHHE MISTKOBOI
HUTH.) DTO, TIOMHMO BCETO TIPOYEro, JJOKa3bIBA€TCS TEM, UYTO BO3IYyX, COJIEpKalluiicss B BOJE,
KOHIIEHTPUPYETCS Ha TPOTSHKEHWH TpeXMEpHOW crmupanu B TpyOe. B 3aBucuMocTH OT pasmepa
My3BIPFKOB BO BPAIIAIOIIEMCS] OKOJIOCTIMPAIBHOM BOJTHOM MOTOKE BO3AyX JIHOO T€YET BMECTE C BOJAOH,
nub0 CHOBa MoOJHMMAaeTcs BBepX. UTOOBI Ooliee MPUCTAILHO HCCIENOBAaTH 3TO MHOTOMEpPHOE 3a-
BUXPSIOIIEECs JTBUKCHHE, ObLTN TOJBEIICHBI Cpa3y TPU IICIKOBBIE HUTH K YIJIaM PAaclOpPKU B BUJC
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HecmoTpst Ha TO 9TO Kakgas W3 3TUX TPeX HHUTEH ObLIa 3aKperieHa TPH MOMOIIU PaclopoK B
CepelrHe, a TakKe Ha HIDKHEM KOHIIe, MOXHO ObUTO HaOIr01aTh 00pa3oBaHKUE TPEX CIUpAICH BO BpeMs
TOKa BOJBI MO TpyOKe. Kpome TOro, HUTH B 3TOM HOBOM pPaCIIOJIOKEHHH BCErza ObUIM BBIHYKIICHBI
M3ru0aThCsl B TPEXMEPHBIC CIIMPAIbHBIE KOH(QUTYpAIMK, BHE 3aBUCUMOCTH OT MX BeCa U TOTO, YTO OHH
ObUIM TIPUBSI3aHBI K pacrnopkaM. biaromapsi 6osee CHIBHOW )KECTKOCTH TpPEX CIUICTAIOIIUXCS BMECTE
HUTCH, 3aKPEIUICHUSM M TPOHHOMY BECY MX M3THOBI OBUIM MEHEE IMOXOKHM Ha ECTECTBEHHBIE, YeM
M3ruObl eMHCTBEHHON HUTH. [loTOM W3 cepeauHbl W JHA TPYObl OBUTM HM3BSTHI PACIOPKU, YTOOBI
MOJIHOCTBIO YIAOCTOBEPUTHCS B TOM, YTO CIUICTCHHUE TPEX HUTEH HE OBUIO BBI3BAHO TOJILKO JIMIIIb
BpallleHUEM PacIOpPOK, B CBOKO OYEPE/Ib BPAIIAIOLIMXCS IO JICHCTBUEM ITOTOKa BOIbl. HO 1 mocie 3Toro
TPH HHUTH 3aKPyYHBAIUCh, KaK M paHbIE. JTO HATJISIAHO MOKA3bIBAET TO, YTO CIUICTCHHE TPEX HUTEH
MIPOUCXOTUT OJIaroapsi €CTECTBEHHBIM MHOTOMEPHBIM 3aBUXPEHUSM BOJIbI.

BHyTpr TpyObl STH 3aBHXpEHHUS HAaKJIAQJIbIBAIOTCA Ha mepudepudeckrue TOYHO TaKOH ke
CIHPAILHOW KOH(UTYpanuu. DTO SIBICHHE MOXHO OBLJIO HAOJIOAATh C IMOMOIIBIO KEJIE3HBIX OINUIIOK.
bbuto 3aMeTHO, YTO BO BpeMsi MPOTEKaHUS BOBI MO TPyOe IIar CHIIBHO 3aKpyYHBAFOIICHCS CHUpAIH
MEHSUICS, OH TOCTETICHHO YBEJIIMYMBAJICS, U TI0 MEPE €ro YBEIMUYCHHS BOKPYT CIHPAIN YBEIHYUBAIUCH
CKOTUICHHMSI YacTHII.

Bce 3T moToKH, KOTOpBIE B TPYOKE HaKIAIbIBAIOTCS OJWH Ha JIPYTOd M KOTOpBIE BIIEPBBIE OBLIU
OTIpeJIeNIeHbI C MOMOIIBIO OMMCAHHBIX BBIIIE IKCIIEPUMEHTOB, JOJKHBI ObITh TIIATEIHHO MCCIIEOBAHBI,
B 0COOEHHOCTH X 00pa30BaHUE U JICHCTBHE.

Ecnu Ob1 31ech OBLIM aKTUBHBI TOJBKO IIEHTPOOEKHBIE CHIIBI, TO CBHCAIOIIAs BHU3 IO IEHTPY
IIeNIKOBasi HUTh BTATHBAjach II0 HAIMpPaBIEHUI0O K CTEHKaM. Takke TakKhe CHIIBI HHUKOT/a He
CIPOBOIMPOBaIK Obl OOBMBaHME TPEX HUTEH Ha MPOTSHKEHUU cnabo 3akpydeHHOW crupanu. [lns
[EHTPOOEIKHO AaKTUBHBIX CHJI ObUIO OBl TaK)KE€ HEBO3MOXKHO 3aKPYTUTh TPH HUTHU HA MEPUPEPUUECKUX
30HaX TPYOKH B OJIHY HHUTbh, PACIOJIOKEHHYIO MO IIEHTPY, KOTOpas 3aTeM IpUHUMAaa CIHUPaJICBUIHYIO
MPOCTPAHCTBEHHYIO KOH(UTYypanuio. Takoe MOTJIM caeNaTh TOJBKO IEHTPOCTPEMUTEIbHBIC CUJIBI, YbS
CHJIa BO3JICHCTBUSI BO MHOTO pa3 MPEBBIIIaNa EHTPOOEIKHBIE
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MHOTOMEpHBIN 3aBUXPAIOMIMICS TOTOK, TaKUM 00pa3oM, MOXXET Ha3bIBaThCA PE3yIbTaTOM
NEeUCTBUS LEHTPOOEKHO HarpaBieHHbIX cuil. OHU MOSBISAIOTCS Oarojapsi camMol CHUCTeME JBHXKEHUS,
UX C CaMOro Hayaja MOKHO OIPENEIUTh U MPOHAOII0AaTh.

Kcratu, MOXHO caenaTh BBIBOJ, MCXOJAS W3 W3MEHEHHUs IlIara CWJIbHO 3aKpy4dHBAaloUIeiics B
MIPOCTPAHCTBE CHOHMpaIM U W3 HAOMIOAEHHM 3a (UIOKyIAnMed M MUrpanueidl B3BEIICHHBIX YacTHUI] IO
HaIpPaBJICHUIO K LIEHTPY, YTO JEHCTBUE LIEHTPOOESKHBIX CUJI 0cIabeBaeT Mo Mepe MpOABMKEHUS MOTOKA
B Tpybax, a [AeHCTBHE UEHTPOCTPEMUTENbHBIX CHJI, KOTOpble Bcerga MpeoOiafalT Haj
LEHTPOOECKHBIMH, OCTAETCS HEU3MEHHBIM.

Habmonaemsbie npouecchl GIOKYISIUK, OJHAKO, HE MOTYT OOBSICHATHCS TOJIBKO JIMIIb BIUSIHUEM
MexaHuyeckux cuil. CorinacHo OOJBIIMHCTBY MPEANO0KEHUH, KaCaIOUIUXCs KOArysuu TBEPAbIX Te,
BIIOJIHE JOIYCTUMO, YTO KOHIIEHTPALMsI TBEPIbIX YACTHUIl BO BpEMs JBIKEHHUS MOTOKA BBI3BIBACTCS
ANEKTPOUZUUECKUMU CHUIIAMHU.

3a TeuyeHHEM BOJIbI B MPSAMBIX TPyOaxX HaOI0aIN PA3IMYHBIMH CIIOCO0AaMU, U CTAJIO COBEPIICHHO
OUYEBMJIHO, YTO B TAaKUX Ipydax, HauMHAS OT CAMOIrO BOJ03a0OpHUKA, Oojiee WM MEHEe WHTEHCHBHO
pa3BHUBaeTCs CIUPATIEBUIHOE JBIKEHUE, KOTOPOE, B CBOIO OuYepellb, MPOBOIMPYET 3aKpydHBarOIIeecs
JBUKEHHE Ha TMPOTSHKEHUU BCEH JJTMHBI CIIUPANH, HA KOTOPOE HAKJIAIbIBAETCS T€UEHUE Ha MPOTIKECHUH
HanOoJee CUIIFHO 3aKPYUYEHHBIX U3TU-30B CIIUPATIH.

K Bonpocam 2 u 3.

Bausinme ¢opmbl M marepuasa Tpy0 Ha o0pa3oBaHMe M Ppa3BUTHE OBHXPKOLIEroCs
JABUKCHHUS

Hano)xenue moTOKOB ApYyr Ha Apyra, KOTOPO€ MOYKHO 3aMe-TUTh Ha MPOTSDKEHUM CJ1ab0 WM
CWJIBHO 3aKpYy4YEHHOW CIIMpali, BBI3BIBAET MX MHTEHCHBHOE COINPOTUBIIEHHE JPYr APYry, TaK Kak IO
KpasiM 000MX Te4eHHH O0Opa30BBIBAIOTCS BOPOHKH; KPOME TOT0, OHU Pa3IMYyaroTCsd MO CKOPOCTH M
HaIpaBJIEHUIO TedeHMs. I3 3Toro mpomecca MOXHO CHENaTh JIOTMYECKUH BBIBOJA: YBEJIHW-TE€HUE
BOJIOBBIITYCKa B TPyOe MOKET OBITh YCKOPEHO B TOM CIIy- Yae, €CJId MPABUIBHO OTPaHUYMBATH MPOIECC
B3aMMHOTO BIIMSIHUS IOTOKOB JIPYT Ha JApyra u3-3a 00pa3oBaHUs BOPOHKH.

Tak xak Onarojapsi pUTMUYHO M3ruOaromencs Gopme B reTMKOMIAIBHBIX TPyOaX aBTOMAaTUYECKU
BO3HUKACT CHJIbHBIA CIHMPaAJbHO 3aKPYYEHHBIH TIOTOK, OHHM HMMEIOT OOJIBIIYIO TPOIYCKHYIO
CIOCOOHOCTh, YeM MpPSIMbIE TPYOKH € TOH K€ TUIOIA/IbI0 CEYCHUS MTPHU TAaKUX K€ OCTATBHBIX YCIOBUSX.



Ecnu mpoueccsl ABWKEHHs, BO3HUKAIOMIKME 1O BCeW uiMHE Onarojapsi CHHpaJbHBIM H3rHOam
TeTUKOUJAIBHOW TPYOKH, TaKKe€ CHHXPOHHBI C HMITYJIbCaMH, KOTOPHIE BO3HHKAIOT OJaro-maps
CKOPOCTH CKBO3HOI'O TEYEHHMs, TO, B ClIydae C CHJIbHO HM30THYTOHM CHHpaleBUAHOW TpPyOKOM, Boaa
HAUYMHAET JBUTATHCS MO TEIMKOUIAIBHON KOHCTPYKIMH, CBOOOJHO KOJEOIACh U OCHMIUIMPYS, TO €CTh
HE KacasiChb CT€H TpyObl U He 00pa3ys 3aTpyJHSIOLINE TEUEHUE OTAEIbHbIE BOPOHKU- B 3TOM ciydae B
pe3ynbTaTe AeMCTBHSI MHOTOMEPHOTO 3aKpYYMBAIOLIErOcs JIBWKEHHUS CTEHbI TPYObl MMOYTH HE OyayT
OMBIBaThCS BOJOH- MOXKHO CleNaTh CIEYIOIlee THUIOTETHUYECKOE YMO3aKIIOUEeHHE: IpPU OCOOBIX
YCIOBUSAX B TeIMKOWJAIbHBIX Tpy0Oax BIIOJHE pPEaJbHO CBECTHM Ha HET MOTEPU CKOPOCTH,
00yCIIOBIICHHBIE TPEHHUEM, KOTOPBIE MOJIYYar0TCs B MIPSIMBIX TPyOax.

To xe camoe MOXXHO MpojenaTh C TEIUKOUAAIbHBIMU TPyOamMH, B KOTOPBIX BHYTPH IPSMOM
TpyObl BcTpoeHa (opma ciaabo 3aKpydeHHOW CHOUpPAId, TO €CTh 3aBUXPEHHOE JBMXKEHHUE BOJIbI
o0yciaBiIMBaeTcss 0cO00¥ BHYTpEHHEW KOH(UTryparuei cteH rpyobl. Takue BUHTOOOpa3HbIE BCTaBKH,
BHEJIPEHHbIE BHYTPb CTEHOK MPSIMBIX UM U3THOAIOIINXCS TeTUKOUIAIbHBIX TPYO, Onaroaaps xapakrepy
TEYEHMs] HETOJIbKO OyayT CrIocoOCTBOBAaTh (POPMHPOBAHUIO 3aKPYUMBAIOIIMXCS IPOILIECCOB, HO U
CTaOMJIM3UPYIOT MX MOJIE3HYI0 KOH(QUIypaluil — Kak, HalpuMep, B CiIydyae C Hape3HbIM CTBOJIOM
PYXKBSIL.

'umoTe3bl M yMO3aKIIIOUEHHs], ONMCAaHHBIE BbIIIE B OTBETE Ha BOmpoc 1, ObLTM IMpPOBEpPEHbI Ha
JOCTOBEPHOCTh. bbuH npoun3BeieHbl U3MEepEeHUsl BO3AEUCTBUS CUII TPEHUSI U CKOPOCTH BOJOBBIIY-TKa B
CEeMH DPAa3IMYHBIX, MPSMBIX U CHUPAJIEBUIHBIX, TPyOax C pa3-HUYHBIM IMONEPEYHBIM CEUEHUEM U U3
Pa3IMYHbIX MAaTEPUAJIOB.

W3 cocyna ¢ NOCTOSTHHO MOIEP>KUBAIOIIMMCS. YPOBHEM BOJIbI AKCIIEPUMEHTAIbHON YCTaHOBKH Ne
1 Boja mpoBoamiIack B TPYOKH AJisi TOTO, YTOOBI MCCIEA0BATh €€ MPHU MOMOIIM PE3MHOBOTO HIaHra 19
MM B auametpe. Takoro ke nuameTpa pe3MHOBBIM HUIAHT CIYXHWI U TOTO, YTOOBI MOJBOIUTE BOIY K
KOHTPOJBHOMY CTBOpPY. KOHCTpyKIusi cocTosuia u3 TpyObl BOJOBBINNY-CKa, KOTOpas KOHUYECKU
pacuupsiach BO BHyTpeHHeM auamerpe ¢ 20 mm 10 40 MM 1 MMena Ba mTyiepa sl HOACOCIUHEHUS K
anmapartam, U3MEpSIOLIUM MOHIKEeHUe aBieHus (deptexu 3 u 4). Tpyba BoOBBITYyCKa MMOJCOETMHEHA
K TpyOe, HampaBJsitoliei BoAay B Bojocoop. yis uaMepeHus: BpeMeHH, 3a KOTOPOE BhITEKAIOIIas yepes
TpyOy BOJa TMOJIHOCTHIO 3amojiHsIa 15-TUTPOBBIA HM3MEPUTENBHBIA COCyA, ObUT HCHOJIb30BaH
CEeKyHJIOMEp, M HCXOJAd U3 IMOJYYEHHOTO pe3ylbTara IOJCUUTHIBAIACH CKOPOCTh TEYCHHS.
I'unpocraTuyeckuii HaMmoOp OMPENEIIsId IPU MOMOIIN TPEX U3MEPUTENBHBIX TPYO, KOTOpbIE HAMPSAMYIO
MPUMBIKAJIM K KOHTPOJIbBHOMY CTBOpPY. Takum 00pa3oM, MOCTOSIHHO KOHTPOJIMPOBAJIach pPa3HOCTb B
BbIcOTe N MEXIy YpOBHEM BOJBI B COCyJe M Ha BOJOBBIMYCKe. Kpome Toro, mamepsiach pasHHIA
JaBJICHUN, BO3HUKAIOIAsl BO BpEeMs [TPOTEKaHUs BOBI 10 TpyOe BOJOBBIMYCKA.

YcTanaBnuBaeMble TaKUM OOpa30M pacxoibl BOJbI ( 3aBUCAT OT BEIUYHMHBI CHJIBI TPEHHS, M Ha
4yepTexke 5 MpeacTaBieHbl rpa@uKu 3TON 3aBUCMMOCTU. [l mocTpoeHus rpaduKoB HCHOIB30BaNach
nBoitHas jnorapupmuyeckas cucreMa koopauHat. [IpuHHMMas BO BHMMaHWE pa3iUYHbIE MOTEPEYHbIE
ceyeHus T pa3MYHBIX TECTUPYEMBIX TPYO, B TAaHHOM CJIy4ae CKOPOCTh TeYEeHHUs V He ObLta rpaduuecku
OoTpakeHa B IBOMHOM norapudmudeckoit popme. Ha rpaduke Obl1 0TpaxkeH U3MEPEHHBIH pacXo BOJIbI,
KOTOPBIA TOJYYHJIM, H3MEpsisl pas3iuduss YpOBHEW BOIbI B BbicoTe h. JIMHHMH, COEAMHSIONIUC
B3aMOCBSI3aHHBIC BEITMYMHBI, KOTOPbIE MOYKHO BKpaTlle Ha3biBaTh ( — h-JTHMHHH, JOJDKHBI OBITH
HPSIMBIMH, eciu OCHOBBIBAThCS Ha ¢bopmyne Baii-cbaxa, COTJIACHO KOTOpOMH
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CornacHo 9TOMY 63.3I/ICHOMy YPaBHCHUIO U3MCPCHHBIC BCIMYHHbI Tp}/6 C OJHWHAaKOBBIMHU
NOoNCepCYHbIMHU CCUCHUAMU U C OI(I/IHa KOBOI1 MePOXOBATOCTLIO CTCH pr'6BI JOJI’)KHBI, TAKUM 06pa30M,
HaXoOAUTBCA Ha HpHMOﬁ mHun. B CJIydac pas3JIMYHbIX CEUCHMI 3HAYCHMUS BCIIMYHNH, C€CTCCTBCHHO,
CMCHIAIOTCA Ha BEJINMYUHY, TPONOPIIMOHAILHYIO .
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Kax nokazano Ha yeptexe 5,  — h-JIMHHU pa3IMYHBIX UCIBITHIBACMBIX TPYO (DaKTHUECKH OYCHD
CHJIBHO OTKJIOHSIFOTCS OT HPSMOW M IMOKa3bIBAIOT XapaKTepHBbIH Kypc KojeOaHMi, Kak, Hampumep, B
cllyyae cO CIUPAJIEBUIHON IeIMKOMIAIIbHOM MeTHOHM TpyOoii (TecTupyemas Tpy6a Ne 2), OTHOCHTENILHO
KOTOpPOH HE HCKJIIOYeHa BO3MOXKHOCTh, YTO OIpeJeNisieMble MapamMeTpbl He OBbLTH YCTaHOBJIEHBI C
JOCTaTOYHOM TOYHOCTHIO.

I'mankue mpsMble MeIHbIE TPYObl ¢ HEM3MEHHBIM (Tectupyemas Tpyba Ne 3) M KOHMYECKHM



(rectupyemas Tpyoa Ne 5) ceueHreM — M3 BCeX JIydllle BCETO COOTBETCTBYIOT MOCTYNATY TUAPABIUKH h
— ¢ X g% B ciyyasx ¢ ApyrMMH MCHBITATENbHBIMH TPYyOaMHu, KpOMe KONEOIIONIErocs HaIpaBIeHUs
KpPUBBIX, HAIIPABJIEHUE COECIUHSIOUINX JIMHUM XapaKTepU3yeTcs OTHOILIEHUEM, B KOTOPOM SKCIOHEHT (
MeHbIne 2. J{71s ucupITaTenbHOM YCTaHOBKY (TecTupyemas Tpyoa Ne 1) HermocpeicTBEHHO, TaKKe Kak U B
tectupyemoil Tpyoe Ne 2 (cnmpaneBUAHON reNMKOUJAIbHON TpyOe), TecTupyeMoil Tpyoe Ne 4 (mpsimast
CTeKJIsTHHasE TpyOa) um Tectupyemoit Tpydbe No 7 (mpsiMOH KOHHYECKOH TEIMKOWITAIBHOW TpyOe C
OOJIBIIM TIONIEPEYHBIM CEYEHHEM), SKCIOHEHT yMeHbImmics Obl 10 1,67. B cimydae ¢ tectupyemoii
TpyOoit Ne 6 (KOoHM4YecKasi criMpajieBUAHAS T'eMKOMIAIbHAS TPyOa) OH (PaKTHUECKH YMEHBIIACTCS [0
1,57, u c tectupyemoir TpyOoi Ne 8 (mpsiMOli KOHMYECKOH TIelIMKOWJAIbHON TpyOOill — MeHblee
[IONIEPEYHOE CEYEHHE) OH JIOCTHraeT caMoro HU3KOro 3HaueHuss — 1,51. DTo mo3BossieT caenarhb
3aKJIIOUYEHUE, YTO H3BU-BaHME M CKPYyYHMBAHHME TPYyO0 MOTYT OKa3blBaThb Kak OJaronpusTHOE, TaK U
HeOJaronpusATHOE BIAUSHUE HAa IPOLECCH TEUEHUS OJ1arojaps U3MEHEHHIO CKOPOCTH OCHOBHOTO MOTOKA.

Ecnu, Hanpumep, paccMatpuBaroTcsi TecTupyemblie TpyObl Ne 6 1 5, KOTOpble UIMEIOT OJJUHAKOBYIO
JUIMHY ¥ KOHUYECKYI0 (POpMY MOTIEPEYHOI0 CEYEHHsI, TO 3HAUEHUE U3MEPEHHBIX BEJTUYUH U TOJIOKEHUE
COEJIMHSIOLIUX JIMHUN B 3TUX CiIydasX OyIyT CBHUJIETEIICTBOBATH O TOM, YTO M3TMObI U CKPYYMBAHHUE B
TecTupyemMoil Tpyoe Ne 6 mpu M3MepeHuu OKa3bIBalOT HEOIaronmpusar- Hel 3((eKkT Ha ee MOJIe3HOCTD.
[Ipsimast koHmyeckast MefHasi TpyOa ¢ riaakumu creHkamu (Ne 5) mpu ToMm ke caMOM pasiiMuuu B
BBICOTE€ BOJHBIX YPOBHEW IIOCTaBIS€T BOJbI Oo0Jbllle, YeM TreluKouJalnbHas TpyOa. Paznuuue B
BOJIOBBINTYCKE, KCTaTH, MOCTOSHHO yMEHBIIAeTCS [0 MEpe YBEIMYEHHs pa3IMuuil B BBICOTE U MpPH
3HaveHnH h = 28 cM MOJHOCTBIO CBOAMUTCS HA HET. [Ipy OOJBIIMX pa3InYUAX B BHICOTE TEINKOMIATbHAS
TpyOa (Ne 6) mocraBinsier 6onbLInii 00BEM BOJIbI, YeM npsimasi MeAHas Tpyoa (Ne 5). To ke 10mKHO ObITh
IPUMEHNMO K TecTupyeMoii Tpybe Ne 7, @’ = 0,17 11/cek, 4To, COIIACHO MPENOJI0KEHUIO, IPEBHIIIAET (|
npssMoii, rimagkoi MemHoil TpyObl (Ne 5) B Touke, rme h = 30 cm. Ceiiyac 3TO MOKET OBITH
MOJTBEPIK/ICHO JOCKOHAIBHBIM aHAJIN30M M3MEPEHHBIX NaHHBIX Tpyo Ne 2, 3.4, Vrpsmon CTEKISTHHOU
TpyObl (Ne 4) mpu paBHOM pa3Iu4uu B BeIcOTe N BCeraa mpu JrOOBIX YCIOBHAX 3HAYCHHUE MEHBIICE (,
4yeM y psMoi MenHo# TpyOs! (Ne 3) v ciupalieBHIHON TeTMKOUIATBHOW METHON TPYOBI, HO BILIOTH 0
pasznuuus B BeicoTe 10,5 cm TpyOa Ne3 mocTaBisieT BOAbI OOJIbIIE, YeM CIMPAJICBUIHAS TeIUKOUIaTbHAS
Tpyda (Ne 2). Orcroga MOXKHO CA€IaTh BBIBOJ, YTO pabOTa CHUPAIEBUIHBIX TEIMKOUAAIBHBIX TPYO
Bceraa a3 heKTuBHEE.

BbIBoibI, cAenaHHbIE U3 HANPaBJICHUS COCIUHSIOLIMX JUHUNA M3MEPEHHBIX IapameTpoB Tpyo Ne
5,6 u 7 n xacarouuecst OlaronpUsATHOTO BIUSHUS 3aKpyYMBAHMS 3THX TPYO Ha MOTOK, YTO HAXOIUTCS
BHE 00JIaCTH M3MEPEHHUs, TAKXKE CHPABEIIMBBI Al TeCTUpYyeMbIX TpyO Ne 2,3 u 4 1o ycTaHOBJIEHHBIM
U3MEpEHHBIM napaMerpaM. V3MeHeHHs OT HeOnaronpHsTHBIX A0 OJIarONpPUATHBIX BIMSHUM Ha MOTOK,
BbI3BaHHbBIE 3aKPyYMBAHUEM TPYO, — KaK OKUAAETCs, IpUHAUIekKAT 00IaCTH U3MEPEHUs JaHHBIX TPYO
Ne 5,6 m 7 mo cpaBHEHUIO C HpPSIMBIMM, IJIQAKMMU TpyOaMu, yXKe HMEIT MECTO B cilydae ¢
tectupyeMbiMu TpyOamu Ne 2, 3 u 4 u HaxonsaTcs B mpezaenax obsactu uaMepenus. [loatomy cienyer
[IOJIBEPTHYTh 3TH UCIIBITATENIbHbIE TPYObI IOJTHOMY aHAJIN3Y.

W3 naHHBIX TaOmuibl | CTAaHOBHUTCS SICHO, YTO TPAJMCHTHI JABIICHUS, 3HaueHUs h u BemuumHa
BOJIOBBIITYCKA HE UMEIOT HUKAKOH eIMHOM TeHaeHIun. YToObl ONpeieuTh, SBISIOTCS 11 HabIr01aeMble
OTKJIOHEHUSI pE3ylIbTaTOM IMOTPEUIHOCTeH B M3MEpPEHHM, 3HAUYEHUS, OCHOBAaHHbIE HA BEJIMYHHE
BOJIOBBIITYCKa, ObLIM OTOOpa)keHb! B BUE I'pauKoB (depTex 6) B ABOIHOM JIo rapupMudeckoil cucreme
koopauHaT. CrelyeT IpUuHUMAaTh BO BHUMAaHHUE, YTO JIMHUM COCTUHEHUS N3MEPEHHBIX 3HaUeHUI TpsIMOi
MenHoM TpyObl (Ne 3) u mpsimoii ctekissHHOM TpyOsl (Ne 4) UMEIOT Ty K€ TeHIEHIMIO, YTO U JIaHHBIE
CIHMpaJIeBUAHOMN renuKouaanbHOM TpyOsl (Ne2),a Takxke y UCTIbITaTeNbHOM yecTaHoBKH (Ne 1), a ¢ apyroit
CTOPOHBI, 0TOOPAXKAIOT XapaKTEPHbIE KOJICOaHUsI.

UYeprex 5



3 g ® e -
N R R AR —

Yeprex 6

anvc\.:(l'lt 5




- Ty
- oad'b—.. I -
(- T
.
‘— = i
|-
] . '
| =
N ———nas
l‘ : 4 1
Hi 2 =
i -
™ 2 %
f. ; ]
‘ ! -~ o rem—
v : /'
'
v
- ——hr_
i
‘ ™ )~ -
i !
N/
"/ z!m*,
- -
s
/
i ——— -4\—---1;-—---._\"-'
L |
- L
v L - B o e W -
_i Macreryy Dmrsenss sgn Ny mepioncn Toveaaoneserios YRERepomwey
,:-; o Sew Emm‘lrn e

Pe3ynpTaThl 3THX HM3MEpeHHH, TaKUM 00pa3oM, J0Ka3bIBalOT, YTO COOCTBEHHO HCIBITATEJbHAs
YCTAHOBKAa H3-3a €€ MOJYKPYIJIOW, CBHUCAlOIled BHM3 KOH(HIypaluu BbI3bIBaeT 3(dekrt, 1momoOHbIi
3pdexTy 3aKpyuuBaromIencss Tpyobl, KOTOPbIH, 0JHAKO, MOJHOCTHIO MM J0 caMOW OOJIBIION CTENeHU
aHHYJIUPYETCS HCIOJb30BAHUEM IIONEPEYHOr0 CeueHHs NpsAMoil TpyOsl. B cimywyae BKIOYeHUS
CIHMpaJIeBUAHON renukounanbHoil TpyOsl (Ne 2) He mpeamomaraercsi, 4to 3¢dexr Hucxosmen
tectupyeMoir TpyOel (Ne 1) HeWTpanmusyeTcs, HO, BO3MOXKHO, B JajibHEHIIEM JaXe YBEIMYUTCS.
CrnenoBarenbHO, YTOOBI MOAJEPKUBATH HEOOXOAMMYIO HEHTpPaIM3allMI0 TPEHHUS B HCHBITATEIbHBIX
TpyOax Juisl BOJOBBIIYCKa (], HEOOXOMMO Jajiee YMEHbIIATh pa3iuyKsi B BHICOTE YPOBHS BOJIBI OKOJIO
IpaJIMeHTOB JaBJICHUS IMPU BBIXOJIE MOTOKA. Ha uepTexe 7 BOAOBBIMYCK (, 3aBUCSIMNA OT 3HadyeHuH (h
— ?h), oToOpaxen Ha rpaduke B ABOMHOM JIorapu(MHUUECKON CHCTEME KOOPIUHAT.



Taoauua!

BO)IOBLIl'lyCK IMPAMBIX U IT'¢JIMKOUJAJBHBIX T yﬁ

Bomoseinyck |Ckopocth  |h cm JA cm [h-idi ecm
g 11/cex TEUCHUS
\Y
cMm/cek
1) OkcnepumenTtanbhas | 0,148 52,3 7,35 0,32 7,03
ycraHOBKa 0e3 Tpyo, HO c|OJ] 66 58,7 8,81 0,49 8,32
KOHMYECKHUM Bopo3abopom wu|0,187 66,1 10,70 0,60 10,10
BOJIOBBIITYCKOM  TecTupyemoii|0,215 76,0 12,85 0,70 12,15 m
Tpyobl u ¢ pe3uHoBbiM|0,231 81,6 15,30 0,80 14,50
mtaaroM 19 MM B mameroe 0,247 87,3 17,48 1,10 16,38
2) Crmpanesunas | 0,130 25,7 6,0 0,34 5,66
reJMKOMIabHas MeaHas Tpyoa
MIPHUOJIU3UTEITEHO 1,45 m|0,168 3,93 10,05 0,47 9,58
JUIMHOU C mwiomaasio | 0,206 40,8 13,7 0,62 13,08
nornepeyHoro ceuenus 5,05 cm™ (0,215 42,6 15,7 0,70 15,00
0,234 46,3 18,0 1,20 16,80
0,250 49,5 19,8 1,36 18,44
+ 0,283 56,1 21,2 2,15 19,95
0.294 58.3 22.1 1,55 20.55
+ Hannble monydensl B xone|0,303 60,06 24,55 1,85 22,70
PASIHHBIX P 319 63,38 269  |205 |[2485
IKCIIEPUMEHTOB
+0.320 63.4 25.7 2,9 22.85,0
3) Ilpsmass mennas Tpyoa.|0,123 24,4 53 0,30
nuametp 2,54 oM, amuHa 1,45 M
0,177 34,6 16,4 0,50 9,9
0,211 41,7 15,6 0,65 14,95
0,246 48,7 20,2 0,85 19,75
0.288 57,0 [255 1,20 24.70
21,0
4) Tpsmas creknsiHHas TpyoOa,|0,106 55 0,25 5,25
aramerp 2,54 oM, amuHa | ,45 M
0,155 30,7 16,5 0,30 10,20
0,192 38,0 15,6 0,55 14,75
0,222 43,9 19,6 6,60 19,00
5) I'magkas kouudeckas mennas|0.275 54.4 25.3 0.85 24.45
TpyOa, muna 1,45 m 0,073 5,65 0,20 5,45,
0,1035 9,80 0,22 9,58
0,1200 14,65 0,20 14,45 |
0,1445 20,70 0,30 20,40 |
0.1555 24)5 0,42 24.33 |
4,60 0,15
6)Konnueckass crnumpanesuanasi |0,0525 4451
reJIMKOuIaIbHasT MeHasT TpyOa,
JumHa 1,45 M 0,0820 9,30 0,23 9,07 1
0,1075 14,25 0,30 13,95
0,1320 20,55 0,38 20,171
0.1565 26,40 0,62 25.78 1
5,35
7) [Ipsmas xoHun4geckas |0,0565 0,17 5,18 |
reJIMKOMIaibHas MeaHasl Tpyoa
c OONBIINM nornepeuHbiM | 0,0844 10,70 0,32 10,38 |
ceucHueM, aiauHa 1.45 m 0,1060 15,20 0,38 14,82 |
0,1240 20,40 0,22 2U8;j




8) [psivas xonunueckasi |0,0292 5,90 0,10 5,80]
reJIMKOMIaibHas MeaHasl Tpyoa .
C  MCHBIIUM  TIONEPEYHBIM 0,0438 10,70 0,10 10,601
ceueHueM, aiuHa 1.45 m 0,0545 15,7 0,10 15,20 |
0,0665 20,70 0,13 20,571
0,0 788 ] 26,40 0,18 26.22 f

Tabauna 2 IToxo BbI MyCcK H NMOTePH, CBSI3AHHBIE C CHJIOH TPeHUs NPSMBIX M CIMPATEBUAHBIX TPYO M3 MeIM M CTEKJIa

Bonoseimyck IloTepu, cBA3aHHBIE ¢ CHJIO TPeHUs B IIpamas crexkJassHHASA
1 TpyOst
cIHpAaIeBUAHBIX NPSAMBIX
reJTMKOUAAJIBHBIX
MeJIHBIX TOyDax
Ja/cek €M CcM CM
0.12 0.10 0,5 1.85
0,13 0.19 0.20 2.07
0,14 0.00 0.23 2.20
0.15 0,40 0.33 2.48
0.16 0,95 0.45 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
0.22 2.50 2.65 5.30
0,23 2.45 2.95 5,45
0.24 2.10 3.10 6.00
0.25 1.70 3.24 579
0.26 1.25 3.35 5.60
0.27 0.80 3.50 6.20
0.28 0,35 3,75. 6.65
0.29 0.00 4,00 7.00j
0.30 0.00 4.30 7.30
0.31 0.10
0.32 0.80 j4.90 7.30
10.34 3.50 4.90 i
0.36 4.60 4.90
0.38 3.70 5.05
0.40 2.50 5.38 i
0.42 1.60 5.80
0.44 0,70 6.50

CoenuHUTENbHBIE JTUHUU B3aMMOCBSI3aHHBIX M3MEPEHHBIX BEJMYMH BOJ03200pa M BOJIOBBINYCKA
SKCIIEPUMEHTAIbHON ycTaHOBKH Ne 1, Tak k€ Kak COEIMHHUTEbHbIC JIMHUM NPSAMBIX CTEKISHHBIX U
MEIHBIX TPyO, UMEIOT TOYHO TAaKHE K€ Hampanjie IOCXOAAT MO BEIMYMHE 3HAYCHMS CIHPAJIEBUIHBIX
TeTUKOMJANIBHBIX TPYO, TOXE OTOOpakaloT XapaKTepHbIE KoOJeOaHUs TMO-JIEAHUX. Pe3ynbTaThl



HSMGPCHHfI, MMOJIYYCHHBIC TaAKUM 06pa30M, 3aTCM HCII0JIb30BAJIUCH JJId OIIPECACICHUA MMOTCPh, BA3aHHBIX
C CWJIOU TpEeHHUsS B TECTUPYEMBIX TpyOaxX MIUHOHN ,45 M, Kak 0003HAUYCHO HA yepTexe 7, Kaxaas u3
OpAMHAT IeKAY  — N-JIMHUSIMU SKCIIEPUMEHTAIBHOW YCTAaHOBKU M TE€C-UPYEMBIX TPYO YCTaHOBIICHA U

oToOpaxeHa B Tadyuiie 2.
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Ha ugeptexxe 8 BomoBhINyck TpyOBl rpaduyeckn otobpaskeH B 1ekapToBOW cuCTeMe KOOpPIMHAT,



OCHOBAaHHOW Ha 3HAYEHUSX WJIbl TPEHHS] U COOTBETCTBYIOIIUX M3MEPEHHBIX 3HAUCHHSIX BO-IOBBIMYCKA,
COOTHOCHUMBIX BEPTHKAJIbHO M TOPU30HTAIBHO. XO-IOIIO 3aMETHO, YTO BCE JIMHHHM COCIUHEHUS
0TOOpaXaroT Xa-TaKTePHBIM KOJICOMIOMIMIICS Kypc, KOTOPBIH Hanboliee sICHO [pOCIeKHBACTCS B CIydae
CO CIIMPAJICBUTHON TeIMKOUAAIBLHOU pyOoii (Ne 2).

Beccriopro, ncxoast n3 KoHpUTypamnuu TpeX KPUBBIX Ha rpadHKe MOKHO C/IeaTh BBIBOJI, YTO TPH
PaBHBIX 3HAYCHHSIX CHJIBl PEHHS CIHpajeBUIIHAS TEJIMKOUJAIbHAs MeAHas TpyOa MMeEeT HOJIBIIYIO
MIPOJAYKTUBHOCTb, UEM MpsIMasi MEHAs TPyOa ¢ TOM ke YITHON M TaKUM K€ IMOMEPEYHBIM CEUeHUEM. DTU
pe3yJIbTaThI, 1€ IPUMEHUMbBIC OTHOCHTEIBHO TYpOYJCHTHOTO IMOTOKA, B HA-TOSIIUNA MOMEHT CUMTAIOTCS
BEPHBIMHU, OJJTHAKO MOTYT pacCMaTPUBATHCS KaK MOJITBEPKIACHUE TUIIOTE3, BHIIBUHYTHIX HA P> CHOBaHUU
MIPOLIECCOB TCUCHUS, PA3BUBAIOIIMXCS B MPSIMBIX pyOax Ojiaroias BHHTOOOpa3HOMY IIPUTOKY BOJIBI.

C cunxpoHuzanueil ckopocTd M (OpPMBI MOTOKAa B coupaie-luIHOM WM cnHupaieBUAHON
reJINKOUJANIbHOM TpyOe OblIo 3a-1€THO (aKTHUEKOe YMEHBIIEHUE CUITbI TPEHUS JI0 HYJIS.

[TonHOE MCYE3HOBEHME CHUJIBI TPEHHSI MOXKET MPOUCXOAHTH, :OTa KMHETHYECKass SHEPTUsl BOJIBI,
TEKyllled B CIHPAIEBUIA-IOW TIeIMKOUJAIBbHONM TpyOe, B3aUMOJACHCTBYET C €€ CHHUpale-HIHbIM
JBIDKEHUEM, OO0pa3yloIMMCs BO BXOJHOM OTBEPCTHHM M Ojarojapsi Hape3ke Ha CTEHaX TPYOBI.
B3aumoseiicTBue FOCIPOU3BOIUT TPOCTPAHCTBEHHBIE KOJIEOAHUS BOJBI, TOYHO OOTBETCTBYIOIIHE
3aKpY4YE€HHON KOH(PUTypalluu UCTIBITATENb-101 TpYyObl

B »TOil CBsI3M, O/HAKO, HEHTPOCTPEMHTEIHLHO HAIpaBJIC€HHAs CHJIA BCACHIBAHUS, SBIISIOIIASCS
pe3ynbTaTOM 3aKpyYMBaHMs TEUYEHHWs, TaK)KE BHOCHT OMpeleneHHbI Bkiaa. OTHOCHTETHHO
AKCIIEPUMEHTAIILHBIX MOJIENICH, MCCIIEIOBAaHHBIX B Bompoce 1, ¢dakTUuecKku BO3JACUCTBHE STOM CHIIBI
HAaCTOJILKO BEJIMKO, YTO MOJBEIICHHBIC 33 OJMH KOHEI IMEeJTKOBbIE HUTH OBLIN CKPYYCHBI B TPEXMEPHYIO
MPOCTPAHCTBEHHYIO CIUPaJIb, COOTBETCTBYIONIYIO (hOpME MOTOKA, HECMOTPSI HA TPABUTAMOHHBIC CHIIBI
MPUTSDKEHUS, JNedcTByromue Ha Hux. CleyeT NMpUHUMaTh BO BHUMAaHHUE, YTO T€ XKe caMble ci1abo
M30THYTHIE MTOTOKU C CUJIbHBIM, LIEHTPOCTPEMUTEIBHO HAIPABICHHBIM 3aKPYYHUBAIOLIMMCS JIBHKEHHEM
U CHUJIBHO M30THYThIE IIOTOKM C MEHBIIUM 3aKpy4H-BalOuMMCS JEWCTBUEM, HaONI0IaeMbIM B
BEPTUKAIBHOU CTCKJIITHHOW TpyOe B UCTIBITATEILHON YCTAHOBKE |, HAKIIAIBIBATIUCH APYT HA JIPyTa, U 3TO
MPEMSITCTBOBANIO MX JIBIKEHUIO. B TO ke BpeMsi KMHeTHUecKas >Heprusi Bojbl oOpa3yercs Onaromaps
KOMOHMHAIIMH CIIMpaJIeBUIHOM (DOPMBI U HAPE3KH uepe3 MPOTEKAHUE BOJIBI 110 TPEXMEPHBIM CIIMPAIbHBIM
Y BUHTOOOPA3HBIM CTCHKAM TPYOBI.

B cnyuae co cnupaieBUAHOW TeIUKOMIAIbHOU TpyOoit (Ne 2) HMMEIOT MECTO ClEIyroIIue
3HAYEHMsI BOJOBBIITYCKA U CKOPOCTEH MOTOKA.

3HaueHue TPEeHUs B CIUPATICBUAHON TeIMKOUIaIbHON TpyOe mpuOIMKaeTcs K HYJIIO:

korga g = 0,14 n/c wmu v = 0,28 M/c, u koraa g = 0,19 n/c umm v = 0,39 1/c, u xorna q = 0,38 Jyi/c
nma V = 0,60 m/c, u koraa q = 0,46 i/c uiu V = 0,92 M/C 1 TOCTUTaeT MAKCUMAJILHOTO 3HAYCHUS,

korga g = 0,127 n/c wmm v = 0,254 1/c, u xorga q = 0,165 n/c wmm v = 0,330 m/c, n korma g = 0,225
n/c umu V— 0,430 m/c, m korga g = 0,360 n/c wm V =.....

B ueprexe 9, koTOpmIii dmimercs HamboJee BCECTOPOHHUM BAMOJIHEHHEM K 4YepTexy 8,
MIpUMeYaTeNIbHO, YTO BOJOBBINYCK U TTIAJKUX U MPSIMBIX TPYO MOABEpraeTcs pUTMHUYHBIM KOJICOaHU - SIM,
OYEHb TMOXO0XHM HAa TaKOBbIE Yy CIHPAIEBUIHON TEIUKOUAATBHOW TpPyObl. ITO, TMO-BUIUMOMY,
OOBSICHSIETCS TEM, 4YTO BOJA CIHMPAIBHO 3aKpydyHMBaeTCs BO BpeMs IMOJAayud Ha BOJ03a00pHUKE
AKCMEPUMEHTAJIbHOW YCTaHOBKHM, W T€M, YTO ycTaHOBKa mmeer U-oOpasnyro Qopmy. Hampasienue
JIMHUW COEIMHEHHUS], COOTBETCTBYIOLIMX W3MEPEHHBIM 3HAYEHUSAM, AK€ MO3BOJISIET IPEANOJIOKUTh, YTO
3]1eCh MBI UMEEM JIeJIO C JIBYMS CBSI3aHHBIMHU C BOJIOBBIITYCKOM KOJIEOAHHUSIMU, PACIOJIOKEHHBIMU OJHO
Ha JIPYyroM, KOTOpBIE, BEPOSTHO, SIBISIFOTCS Pe3yabTaTOM OOBEAMHEHHOTO NEHCTBUS, OTHOCSIIETOCS K
CKPYYMBAHUIO JABUKECHHS U KOH(PUTYpAILIMU UCTIBITATEILHOTO CTEH/IA.

Kpome ToOTO, Clienyer OTMETUTh, 4TO (| — N-nMHUSA mpsMol CTeKIsHHONH TpyObl (Ne 4) B
nuama3one BojaoBeimycka oT 0,13 mo 0,20 i/cek abCONIOTHO TOYHO CIEAyeT 3a KPHBOW, KOTOpas B
COOTBETCTBUU C MPUHIUIIOM BaiicOaxa onuchIBaeTcst OTHOLIEHHEM

H=118xtf

B cpa3y cieayromieM mocie 3TOro Juana3oHe OOJbIIEro BOJOBBIMYycKa TeM He MeHee  — h-
JTUHUS CTEKISTHHOW TpyObl OTKJIOHSIETCS OY€Hb 3aMETHO OT 3TOTO (PYHAAMEHTAIbHOTO ypaBHEHUS
Baiic6axa. BogoBBITycKH yBETUYHBAIOTCS HAMHOTO OBICTpEE C YBEIMYCHHEM 3HAYCHHsS CHIIBI TPEHUS,



9eM 3TO OXKHUJAeMO COTJIACHO OCHOBHOMY 3aKoHY BaiicOaxa. DTo pe3yibTar mpoliecca 3aKpyduBaHUS
MOTOKa Ha Boj03abope 1 U-00pa3-Hoii (hopMBI UCTIBITATEIHHOM YCTAaHOBKH.

Husnexaias yacte  — h-TuHHM 1151 TPSIMOM MEIHOM TPYObI UAET COBEPILICHHO MapalIeibio K (
— h-nubuu creknsHHONW TPYOBI; OHA CMEIIACTCS BHU3 OTHOCHTEIBHO YPOBHS TpeHus h = 2.5 cwm.
[ToTepwu, cBsI3aHHBIC ¢ CUJIOW TPEeHHUS B MeIHOU TpyOe B oOmactu, rae q = 0,13 kO, 20 11/cek, coCTaBIsAIOT
Tompkob=118x q* — 2,5, HecMOTpsl Ha GOJIBIIYIO JKECTKOCTH CTEH MEJHOH TPYOBl TI0 CPABHEHHMIO CO
CTEKJISTHHOM.

DTO COKpallleHWe YPOBHS TPEHHUS NPHU TPOXOKICHUH BOJTHBIX MOTOKOB Yepe3 MEIHBIE TPYObI
MOXKET OOBSICHATH TOJIBKO TOT (DaKT, 4TO Meab OoJiee OnaronpusTHa Uit GOPMUPOBAHUS 3aKPYIUBAHUS
MOTOKa, 4eM cTekyo. Kak OblIo yke 0OHapyKeHO paHee, CUJIbl BCACHIBAHMS MPOSBISIOTCS B MOTOKE
BOJIBI Yepe3 ATO 3aKpydyuBaromieecs IBrkeHne. OHU M TPHUBOAAT K HAOIIOIa€MOMY COKpAIIEHUIO
TpeHus. BenudnHa 3TON BCACHIBAIOIIEH CUIIBI MOXET OBITh YCIOBHO OIpeesieHa MOCPEACTBOM OYEHb
TOYHOTO YMEHBIIIEHUSI TPEHUS, KOTOPOE MPOUCXOJUT CAMOTIPOU3BOJIBHO B 00JIACTAX C YMEHBIICHHBIM
TpeHHueM. 3aKpydyuBaromieecs JBIDKCHHE, pOXJarolieecs B MEIHOM  TpyOe, TPOU3BOAUT
JOTIOJTHUTEIBHYIO BCAChIBATEIBHYIO CIIOCOOHOCTD A, T]ie

A = 2,5 Q6 cm 2/cex B HU3NEKaleH obmacti  — h-TMHHS W KOTOpas JaXke IMOBBIIIACTCS B
JTabHEHIIEM C yBeTHYeHUEM BOJOBBITycKa OT 325 10 500 cm 1/cexk.

He 60s1ch 3a0myxaeHunii, MOXKHO TIPEIIOJIOXKUTh, YTO OCHOBHOE ypaBHEeHHE BaiicOaxa ajis TpeHus
B TpyOax TakKe CIpaBeIMBO IPH 3HAUYEHUU BOJIOBBINTycka Ooisbmie, yem 0,2 is/cek, ecnu Ha
BOJI03a00pHUKE CO3/IAETCSl MPEMATCTBHE I 00pa30oBaHUs 3aKpyduBaromierocst aswxeHus. OtTcroma
BO3MOXKHO JaJIbHENIIIee pa3BUTHE mapaldosibl sl YpOBHs TpeHus 1o 3akony h = 118 « q = 0,2 si/cek.
Paznunia B opauHaTax Mexay STUMU TapabojaMu M COCIMHHUTEILHBIMU JIMHUSIMH TPEX TECTHUPYEMBIX
TpyO OTpakaeT yMEHbIIIEHUE YPOBHEH TPEHUS, U, KaK CIEACTBHE 3TOT0, TAK)XKE MOXKET OBITh OTpe/iesieHa
CUJla BCAChIBaHUs, KOTOPYIO CO3JA€T 3aKpY4MBAIOILIEECs JBH)KEHHE BOJBI M KOTOpas, KaK OIMHMCAHO
BbIIIIE, (DOPMUPYET OCHOBY JUIS MOJICUETa BCACHIBAIOIIEH CIIOCOOHOCTH.

UToOB! MPOUILTIOCTPUPOBATH 3TOT XOJ1 MBICIIEH, CIIEAyeT CKa3aTh, YTO 3HAYECHUE CUJIbl BCACHIBAHUS
B 3aBHCHUMOCTH OT BOJIOBBIITyCKa rpaduuecku otodpaxaercs Ha 10-m yeprexxe. C ero momomipio Oblia
ompejiesieHa BCachlBaOIIasg CHOCOOHOCT, A M oTpaxkeHa B ueprexe 11 B Bume  — A-KpUBBIX B
3aBUCHUMOCTH OT BOJIOBBIITYCKA.

B cnygae co crexnsiHHON TpyOo# BcachiBaaroias CHOCOOHOCTh MOCTOSIHHO YBEJIMYHUBAETCS BILIOTh
1m0 A = 850 cM r/cex mpu BojoBeimycke ( = 300 cm®/cek. MenHas Tpyba MOCTaBIsSeT MOUTH TOT JKe
00beM, a BcachIBaroIIas CriocoOHOCTh B Hel mpubmmkaercs kK A= 1860 cm r/cek. To ectb Marepuain, u3
KOTOpOTO cjeflaHa TpyOa, MOXKET MHTEHCU(DPUIIMPOBATh BCACHIBAIOIIYIO CIIOCOOHOCTH BOJbI HA 1860—
850 = 1010 cm r/cex. C BomoBbImy-ckoM, paBHbIM 310 cmYcek, BcachlBaTelIbHas CIIOCOOHOCTH CIU
pPAJIEBUJIHBIX TEIMKOUAATBHBIX TPYO IOCTUTaeT CBOEr0 MAaKCHMAllbHOTO 3HAU€HUs B HCCIEeNyeMOMn
obnmactu u3mepenus, a umeHHo A = 310» 11,1 - 3450 cm r/cek. D10 B 4,05 paza Ooublie, 4eM y
CTEKJISTHHOU TpyOsI, uB 1,85 pa3a Oombliie, 4eM y nmpsMoil MeIHOIA.

Yeprex 10
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HampaBnenne  — h- u q A-muHHI B OTHONICHHH TPEX TECTUPYEMBIX TPYO, MOKa3aHHOE Ha

geprexkax 10 m 11, omuchIBaeT pUTMHUYECKOE KoOJIeOaHWE TEHAEHIMM BO3PACTaHMS, YETKO BHJIHBI
IIOCTOSIHHBIE U YMEHBILIAIOIINECS 3HAUE€HUSI BCACBIBAHUS C BO3PACTAHUEM BOJIOBBIITYCKA.

B 30Hax Bo3pacTaHus 3Hau€HMs BCACHIBAHMS U BCACHIBAIOIME CHOCOOHOCTH, YBETHYMBAaIOLIEeCs
6marosapsi MHOTOMEPHOMY 3aKpyYMBAHHIO MOTOKA, BCErJa CHIIbHEE, YeM 3HaueHHe TPEHHs], KOTOpOe,
cornmacHo (opmyne Baiicbaxa, yBenMuuMBaeT HOpManbHOE TypOyJeHTHOE TedeHHe B TpyoOax.
WuTepnperanys U OlleHKAa HAOMIOACHUH, 0003HAYEHHBIX BBIIIE, MO3BOJSET CHENATh TMHOTETHUECKOE
3aKIIIOYEHUE O TOM, YTO CHHXPOHHU3AIMs KHHETUYECKON SHEPruM TEKYIIEeH BOAbI JaeT OOJblle SHEPrUun
Omarojapsi 3aKpydyuBaHHIO TpyO, deM TpeOyeTcst JjIsl TOro, YyToOblI MPEOJOJIeTh BO3ICHCTBUE CHUIIBI
TpeHHsl. Tak MO’KHO MOJIY4YHUTh TOCTOSIHHO BO3PACTAIOLIEe YCKOPEHUE BOJIBI.

OnHako 3TO YCKOpPEHHE HE MOXET NPUHATh Oe3rpaHMYHOE BO3pacTaHUe, MOCKOJIbKY 00JacTu



BO3PACTaHMs CHJIBI BCACBIBAHMS IEPUOJUYECKH CMEHSIOT 30HBI ITOCTOSIHHOM WJIM YMEHBIIAOLIEHC
CWIbl. OTU CMEHBl MPOMUCXOAAT TOJIBKO TOTJA, KOrJa IPEBBILIEH ONTUMAJIbHBI YpPOBEHb
CUHXPOHHU3ALUU BCEX MOTOKOB, YTO IIPUBOJUT K YCWJICHHIO ITOCTYNATEIbHOIO KOMIIOHEHTA JBHKEHUS
IpU OCTa0JIEHUH BPalIaTeIbHOTO U KOJIEOATeIbHOTO JBIKEHUH. B pesynbraTe mpouCcXoaaT pa3iuiHbIe
ACMHXPOHHbIE KOMOMHUPOBAHHBIE IEHCTBUS HAJIAralOIIUXCsl IPYT HA Ipyra KHHETUYECKUX MTPOLIECCOB.

HanpaBnenne KpWBBIX IMOKa3bIBAET, YTO B H3YYEHHOW OOJACTH HM3MEPEHHU OHHM COCTOSAT W3
OTHOCHUTEJIbHO JJIMHHBIX YYacTKOB, Ha KOTOPBIX BO3PACTaeT BCACBIBAIOIIAsl CIIOCOOHOCTb, KOTOpHIE
MPEPHIBAIOTCS  0OJiee KOPOTKUMH YYaCTKaMU TIIOCTOSSHHOM ¥ YMEHBIIAIOMICHCS BCAChIBAIOMICH
crocoOHOCTH. B 005acTAX MOCTOSTHHOTO yBEIHUYEHUS 3HAYCHUS CHUJIBl BCACHIBAHUS MPHUPOCT SHEPTHH,
BOHUKAIOIIMN Onarogapsi 3akpyduBaIOUIEMYCs [BUKEHUIO BOJBI — €ro MOXKHO HaOnmoAaTh B
CTEKJIISIHHOW TpyOe, — HAaCTOJBKO € BEIHMK, KaK M JHEpPrusi, KOTOPYI MOTPeOsieT HOPMaJIbHBIM
TypOyneHTHbI NOTOK. OHAKO MPUPOCT SHEPTUU B CIydae ¢ MEIHON TpyOOHW MOKET ObITh HaMHOTO
00JIbIIIEro 3HAYEHUS], YeM HOPMAJIbHOE MOTPEOIeHNE SHEPTUU B TYpOyJIEHTHOM TEUEHHH.

Yeprex 11
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B 30Hax yMeHbIlIEHUS 3HAUYCHMsI CHJIbI BCAChIBaHMs M BCACBIBAIOLIEH CIIOCOOHOCTH KMHETHYECKast
SHEprus TeKylledl W Bpalnarouieiics BOIbl HE CHHXPOHH3UPOBAHA C KOJEOATENbHBIMU JIBHXKEHUSIMH.
Yepes 310 nHTEHCU(PULIUpPYETCS TYpOYIEHTHOCTh TOTOKA /10 TAKOTO YPOBHS, UTO NMOTPeOIeHNE YHEPTUH,
TpeOyeMoil s nepeABMKEHHs BOJAbI B TpyOax, HAMHOro OoOJblIe, YeM MpPUPOCT HHEPTUH,
MOJTyJaroLuiicst Garogapsi 3aKpy4ruBaoOIEMYCsl IBUKEHHUIO.

Takum oOpa3om, Helb3s HUTCHOPUPOBATH TOT (HaKT, 4YTO JaHHbIE HAOMIONEHHS MOTYT He
COOTBETCTBOBAaTh peaqbHOCTH. HO uX wucmosp30Baid ¢ TeM, 4YTOOBI MOJYYUTh TNPUMEPHBIE
MIPEJCTABICHNUS O BEJIMYMHE CHJI, POXKJAIOMIMX (PEHOMEH 3aKpydHMBarolierocs ABwxkeHus. JlanpHenme
HKCTIIEPUMEHTHI JIOJDKHBI MTPOJIUTH CBET HA MX CUJIy M BIusHHE. BooOle, npuMeHeHne yKe U3BEeCTHBIX
SBJICHUH HA MPAKTUKE BIOJHE OCYHIECTBUMO M JOJDKHO HE MPOCTO IPHHECTH IOJb3Y, a COBEPLIUTH
PEBOJIIOIMOHHBIN TIEPEBOPOT B c(hepe TPaHCHOPTUPOBKH Ia30B U JKUIKOCTEH.

Hampaenennss ¢ — h, ¢ — H, 0 — A mO03BOJSIOT NMpPU3HATH MPEBOCXOACTBO CITMPAJICBHIHBIX



TeJTMKOUIAIBHBIX TPYO ViS-a-VIS MEIHBIX MPSMBIX TPYO M HEMPUTOJAHOCTh CTEKIISTHHBIX. BKpaTie oTBer
Ha BOIPOCH! 2 U 3 MOXHO CPOPMYTHUPOBATH CICAYIONIUM 00pa3oM: ¢opma U Marepuan TpyO HUMEIOT
peuraroniec 3Ha4YCHUEC 1JIA q)OpMI/IpOBaHI/ISI 3aBUXPAIOMICTOCA IBUKCHHUA U BJIMAIOT HACHUITY BCACBIBAHUA U
BCACHIBAIOIIYIO CIIOCOOHOCTh TEUCHUS.

K Bomnpocy 4.

CTpyKTypHble H3MeHEeHHsI BOJAbl KaK CJEJICTBHE MHOTOMEPHOr0 3aKPYy4YHBAIOIIEr0Cs
JABHIKEHHS BOIbI

HecMmoTpss Ha TO 4YTO HENIB3sS TOYHO YCTAHOBUTH XapaKTep CTPYKTYPHBIX H3MEHEHHWH B BOJIE,
MPOUCXOAIINX B PE3YJIbTaTe 3aKPYUYMBAIOLIETOCS JIBUJKEHUS, BEChbMa SICHO M3 SKCIEPUMEHTOB,
OTIMCAHHBIX B BOTMPOCE, YTO JaXe B MPSAMBIX TPy0aX — B TEX, B KOTOPHIX TOTOKH BOJIBI TEKYT
CUHXPOHHO, — 3TO 3aBEPSIOIIEECs ABMKEHUE CIIOCOOHO BBI3BATH (DJIOKTYallMH, KOTOPHIE, OTAEIHHO OT
MEXaHWYECKOUW arjoMepariiii TBEPABIX YaCTHIl, MOTYT OOBSCHATHCS TOJIBKO JJIEKTPOPUINICCKIMHU
s dexramu.

®daxThI, ONMMCAaHHBIC B BOIIPOCcax 2 U 3, CBHJETECIBCTBYIONINE O TOM, YTO MaTepHall TPyOKH HMEeT
0COOEHHO B&XHOE 3HAUYCHHUE [UIsI (POPMUPOBAHUS 3aBEPSIOMIETOCS ABUKEHUS BOJBI, HE MOTYT
OCHOBBIBATbCS ~ TOJIBKO  HA  THAPOJAMHAMHYECKHUX  A(p(deKTax, OHH TaKKe  OOBICHSIIOTCS
AMEKTPOPUZNUCCKUMU SIBIICHUSMHU, CBSI3aHHBIMA C OTPOMHOM TIPOBOJSAIICH CIIOCOOHOCTHIO METH W
B3UMOJIEMCTBUEM C BOJOU.

OTH 3aKTIOYCHUS IMOATBEPXKICHBI HAOTIOACHUSIMH, TJe ObUIH 3a/IeHCTBOBAHBI MICIKOBBIC HUTH.
[ToTeMHEeHHEe MEIHBIX BCTABOK, KOTOPOE HE MPOHMCXOJUIIO B COCTOSHHU IOKOS W KOTOPOE BIICPBEHIC
MOSIBUJIOCH TIPH CHUJIBHOM TIOTOKE BOJBI, YKa3bIBACT HA HEOOJBINHE CTPYKTYPHBIC H3MEHEHHUS B 3THX
30Hax. J[okazyemo, 4To 3eKTpo(HU3NIECKUE TTPOIIECCHI, BEI3BAHHBIC 3aBEPSIONIUMCS IBHIKCHHEM, MOT'YT
OBITH OTIpEIeNICHBI Yepe3 (PIyKTyaIuio UM HHTEHCUBHOCTD 3TOTO JBUKCHUSI.

K Bompocy 5.

IIpenorBpainenue ocaaKkoo0pa3oBaHus

B oTBeTe Ha Bompockl 2 ¥ 3 MBI ONIPEACIINUIIN, YTO BOJIA B CIIUPATICBUIHON TeITMKOUIATBHON TpyOe
cama 1o ce0e JBMKETCS CBOOOJHO OCIWIMPYIOUIUM 00pa3oM, €clid KUHETHYeCKas JHEeprusl TeKylleu
BO/JIbl CHHXPOHHM3UPOBaHa ¢ U3rudaMu cnupaid. MoKHO IPEINOJIOKUTh, YTO BEIUKAa BEPOSTHOCTh TOTO,
YTO IMPH FaKuX YCIOBUAX HE OyJeT HHKAKOTO 0CaaKoOOpa30BaHMs. DTO HE OTHOCUTCS K TEM CIIydasm,
KOI'/Ia TPAHCTIOPTUPYEMasl )KUJIKOCTh COJEPKUT OOJIbIIOE KOJIMUYECTBO PACTBOPEHHBIX COJIEH,

[Irytraprt, 15 mapta 1952 r.

[Toamucano: @Ppann Ilonmen, pykoBoautens WMuctutyra ruruensl npu  Llryrraprckom
TEXHOJIOTMYECKOM yHUBepcurere, ['epmanus,

IIpumeuanus

1. B opanHoM BapuaHTe »SKcrnepTHOTo 3akiatodeHus LTyTrapTckoro TeXHOJOTHMYECKOTrOo
YHHUBEpPCUTETA OBbLIIO CIIENTaHO TOJIHKO HECKOJIbKO HE3HAUUTEIbHBIX COKpAIIEHUHN TEKCTa.

2- Beiienenue pa3nuyHbIX 3ar0JIOBKOB B TEKCTE OBLIO CIETIaHO MOKE, IPH MEPEBO/IE.

3- ®otorpadun, oTHOCAIIMECS K KUHETUYECKUM dPPeKTaM B BEPTUKAIBHON SKCIIEPUMEHTAIBHOM
CTEKJIISIHHOW TpyOe, KOTOpble MOKA3bIBAIOT 3aKPyYMBAHHE IIENKOBBIX HHUTEH, >KEJIE3HBIX OMWIOK H
ruApoPOOHBIX BELIECTB, HE OBLTM OMYONMKOBAHBI H3-3a MX IUIOXOTO KadyecTBa. 3aTo MPOIECCHI
MOAPOOHO M3JI0KEHBI B TEKCTE.

KoppektHocTh TekcTa 3acBuaerenbcTBoBan Muredopr 1lay-6eprep.

Bukrop lllay6eprep JHEPT'US BO/bI

Penaxrop JI. Kpvicenko

XynoxectBeHHbIH penaktop C. [ py3oes

KomnsrotepHast Bepctka /7. Kymenog

Koppexkrop 4, 3opuna

000 «M3patenscTtBO «Sy3a* 109507, Mocksa, Camapkanackuit 6-p, 1. 15



s koppecrionaenuu: 127299, Mocksa, yi. Kimaper Lerkun, a. 18/5
Ten.:(495)745-58-23

000 «M3patenbcTBO «OKCMO™

127299, Mocksa, yi. Knapst Llerkun, a. 18, kop. 5.

Ten.: 411-68-86,956-39-21.

Wurepuer/Home page — www.eksmo.ru

Onekrponnas nmouta (E-mail) — info@tramo.ni

IToamnucano B meyaTtsh ¢ roTOBBIX Auano3utusos 20.08.2007.
®opmar 84x 108 In- 'apautypa «Herotony. [lewars odceerHast.
bym. tun. Ycin. neu. 1. 16,8, Tupax 4100 k3.

3ax. Nel8!0.

OTreyaTaHo B MOJHOM COOTBETCTBHUH

C KaueCTBOM TPEAOCTABIICHHBIX AUATIO3UTHBOB

B OAO «Moxaiickuil noaurpapuueckuii KoMOUHaT»,

143200, r. Mosxaiick, yia. Mupa, 93»

«Kax nam nouats 5361k [llayOeprepa, eciau ero Tpya NpUHAUIEKUT OyIyILIEMY».

IIpogheccop Bunveenvm Bonmepc

Buxrop Illaybeprep Obul He3aypsaHBIM YeIOBEKOM. UenoBekoMm, MOCTaHHBIM OOTOM, YTOOBI
BHOBb JIaTh «IIPOCBELIEHHBIM» JIIOJIIM JPEBHEE 3HAHME O CYIIHOCTU BOJABI. UelnoBEeKOM, KOTOPHIH BCIO
CBOIO JKM3Hb YIOPHO OOpOJICS U, CIIOMJIEHHBIH, yMep B HUILETE U OJJMHOYECTBE.

Bo Bpems Boitabl [1layGeprep Obl 3aKir0deH B KOHIVIAreph, e ObLT MPUHYXKICH pabOTaTh HaJ
MMPOEKTOM JIETAIOIIETo AUcKa Pelixa, ncronp3ys cBou uaeH. AmmapaTr ObLI YHUUTOXKEH B KOHIIE BOWHBI,
[May6eprep moman B CIIA. OTka3aBmuch OT IPeAJIOKEHUSI BOCCTAHOBUTD JBUTATENh K HE CYMEB HAUTH
MOJJIEPKKU 711 pa3pabOTKU JPYyrux CBOUX M300pETeHUN, OH BEpHYJCS B ABCTpUIO, TI€ yMEp B
BO3pacTte 73 JeT B MOJIHOM OoT4astHUM: «Bce oTHs M y MeHs!

A naxxe He X034UH caMoMy cebe!»

Ho ou ocraBun Hacneaue, 60raTcTBO KOTOPOro OECLIEHHO, a 3HAHMS MPOJIOJIKAIOT BIOXHOBIIATS,
CTaHOBSICh OCHOBOM MHOTHX MOPAa3UTENbHBIX pa3padoTok. [Ipu atom Buxtop lllaybeprep oTKpbuUI JHUIIb
TO, YTO OBUIO JAaBHO yX€ HM3BECTHO WHKAaM, MOHIOJIaM, JIpEeBHUM >XuTeisaMm Kputa unu tuOeTCKUM
MOHaxam.



http://www.eksmo.ru/
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Buxpesoii npuraress Bukropa llay6eprepa

Onnoit w3 "w3toMuHOK" 1Mcka benoHIe SBISICS OPUTMHAIBHBIA BHXPEBOW JBUTATENh
B.lllay6eprepa - V. Schauberger. B teyenun Bceit xwu3um IllayOGeprep pabGotan Ham Teopuei
WCIOJIb30BAHUSl DHEPTUM JIBMIKYILErocs BUXPEBOTO IMOTOKA >KUJIKOCTH WIM Ta3a. Tak JaBaiite ke
MO3HAKOMUMCS TOOIMKE ¢ pabOTOM 3TOTO 3aMeuaTeNIbHOr0 MH)KEHEepa.

Bukrtop Llayoeprep

Bukrop Iay6eprep poauscs B ABctpuu 30 utoHs 1885 rona. IlepBble ynmoMHMHaHHUS O €ro
NEATeNbHOCTH OTHOCcATC K Hadamy 20-x rojoB, kornma IllayGeprep, pabortas erepeM B
JIECO3arOTOBUTEIBHOM KOMITAHUH, CHPOEKTUPOBAT U CMOHTHUPOBAJ BOJHBIE XKejlo0a cO CIUpPaIbHBIMU
HaceykaMH MoJIo0HeIMU opyauitHbIM. Korja OpeBHa omaganu B xkeno0a, OHU Bpallladvch BOKPYT CBOEH
OCHU U IepeMelanich NoJ00HO CHapsAAaM , 4YTO YCKOPSUIO CKOPOCTb mepeMeltenus Opésen. B 1930 - m
roay HlayGeprep cnpoeKkTHpoBaj 3JeKTporeHepaTop, TypOuHa KOTOPOro MPUHIMITHAIBHO OTINYaIach
OT KOHCTPYKIIMM OOBIYHBIX BOJSHBIX TypOuH. ['eHeparop ObUT ycTaHOBJIEH BOJM3HM JIECONMIKH WU
YCIIEIIHO MCHOJb30BaJICS B TEUEHUH 3 JIeT, HO KOHKPETHBIX CBE/IEHUH 0 ero paboTe He coXpaHuiIock. B
Hauvasne Bropoit MupoBoit Bukrop IllayOeprep Obu1 HHTEpHUPOBAH B HAIIMCTCKUI KOHIICHTPALIMOHHBIN
narepb, Tae ObuT mpuBieuéH Kk pabdore Han "Jluckom benoHIe, MpeasioKuB JUIS HETO OPUTMHATBHBIN



BUXPEBOM JBUTATEIb.

JBurareas LHlay6eprepa -Repulsin.

OcnoBHas uzaes nsurarens lllayOeprepa - co3manue BUXpS BHYTPH KaMepbl cropanusi. Buxpb
co31aéT pa3psDKEHUE, 3acachIBAIOIIEe BO3IyX Uepe3 TypOuHy, peanu3ysl padouuii MUK ""MeXaHUIeCcKast
SHEPIrUus+TeniI0 >>> MHHUTOPHANOTTEINIO >>> Tiara + MeEXaHWuYecKas 3HeprI/I${". 3Ty KOHIICIIIIHUIO
HlayGeprep Ha3piBanm MMriio3uel, aHTHB3PHIBOM, MOSTOMY 4YacTO BCTpedaromascs Qpasa "mpuHIHI
NEMCTBUSI OCHOBBIBAJICS Ha B3pbIBE" CKOpPEE BCEro, O3HAYAET HCKAKEHHBIH TepMuH HMmriosus.
JleficTBUTENBHO TNpU HEM BELIECTBO HE pA3j€TAECTCs B CTOPOHBI, KaK IpPHU B3pbiBE ( 3MILIO3UH), a
HA00OPOT CTPEMHUTHCS CTSIHYTHCS B OJTHY TOUYKY K OCHOBAHHUIO BUXPSL.

...3aKOHbI (PU3MKH, a U1 HAIIEero paccMaTpPUBAEMOIo cllydas TEPMOJAMHAMUKH, HOTOMY U
Ha3bIBAIOTCS 3aKOHAMM, YTO OHU eAuHbl Kak i Bukrtopa IllayOeprepa, Tak m st Bcex. S, cpasy
3ayMalcs, a Mo KaKkoMy TEPMOJIMHAMHUYECKOMY LMKy MOT paboTaTh W paboTan jJu BOOOIIE, 3TOT
nsurarens. K coxanenuto, nepebupars He u3 yero - Llukn Kapno. T.e., cxatue-moaBon Teruia-
paciimpeHue-mosie3Has padora. A BOT, n300apbl, U30XOPbI, aauadaTel B 3TOM IIUKJIE MOTYT HATH TO-
pa3HOMY M Ha3bIBAIOTCS T€ LMKIBI - LUK JW3€Ns, LUK KapOIOpaTOPHOTO JIBUraTelis, UK ra30BOH
TypOuHsl U.T.1A. [pyroro - Het. XoTs, peanu3zanus B "xeneze" camoro [ukia KapHo - 3T0 BUpTYyo3HOCTH
1 "XUTPOCTh'" MH)KEHEepa.

Tak, kak xe "cxurpua' Ilay6eprep?

Wnewn He Bo3HMKAIOT U3 HUYEro. /laBaliTe MOCMOTPHUM, YTO JENAIOCh B TO BpeMs. Yike padoTaroT,
M 3aMeThTe, HE MAakKeThl, a OoeBble Ta30TypOuHHBIC nBurarenu . OHU yCTAHOBJIEHBI Ha HEMEIKOM
ucrpedurene Meccepmmut-262. Uto 3aech umHTepecHo. B 1938 roay B I'epMaHum W3roTOBIICH
ra3oTypOounneiii asuratens P. 3302 ¢upmsr BMB ¢ oceBeiM koMmmpeccopoM, a B AHIIUH, C
ueHTpo6exxHbiM. B I'epmanuu, ecTs 1 ¢ IEHTPOOSKHBIM. A TeNepb, B3MJISIHUTE HA OJJHO MOPA3UTEIIbHOE
CXOJICTBO B M300pakeHHUH KoJIeca MIEHTPOOEIKHOTO KoMIipeccopa J-31 - amepuKaHCKH, HO CKOITHPOBAIIH
y aHIJIM4aH, 1 potopa ¢ «asurarens» Lllaydeprepa.

O 4eM, 3TO MOKET CBUECTEIHCTBOBATDH?

51 monararo, 0 MPEeMCTBEHHOCTH TEXHUYECKHUX pelieHuid. Mes neHTpoOeXkHOro poTopa TypOUHBI
- yXe IpOWUJEHHBIN 3Tam U MHOTMM JAocTynHa. OHa CTaHOBUTCS MaTepHUajOM JUIsl IIMPOKOTO Kpyra
n300peTaTee. ..

Yro pemaer caenars Llayoeprep?

Wnes, 3axBareiBarolias - OH pewiaer oObEIMHUTH paboyee KOJIECO KOMIIpeccopa U KOJeco
TYpOUHBI B.. €IMHBIN Yy3€Il - KOJIECO C paJIUaIbHBIMU 3aBUXPUTENAMU. 3aueM 3aBUXPUTENIN?

HlayGeprep mnpeKkpacHbIi MEXaHUK M €My 3HAaKOMO CBONCTBO BpAIAIOLIErOCs BOJIYKA -
Kopuonucoso yckopenue. KoHeuHo sxe OHO.

Jlis mosrydeHus IMOJIe3HOM paboThl, €ro KoJeco IOKHO MMETh IMOJIOKHUTEIbHBIM Bpallaroluii
MOMEHT. MOKHO YCTaHOBHUTH COIlIa Ha KOHIAX KoJjeca, OTKJIOHsIoIHUE MOTOK Ha 90 rpaaycoB 1o
kacatenbHOU. Ho, 3T0 yke ecTh — B ra30BbIX TYpOMHAX - HCHOJB3YIOTCS Ha Kopabisax. Hano npuaymars
YTO-TO HOBOE...

W onHo mosBisiercs. DTO 3aBUXpUTENU-"IITONOPHI". 3aBUXPUTENh CO3/Ia€T BOJIYKONOA0OHYIO
CTpYIO, KOTOpasi CphIBasiCh ¢ €ro KOHIA OTKJIOHsAeTcs Ha 90 rpagycoB BHHU3 Ojaroiaps HarpaBlsoLIeMy
HOXy. Ilpm »5ToM, Omaromapss KOpPUOJHCOBOMY YCKOPEHMIO, CTpPYSl WM BHUXPb OTKJIOHSETCS
OZIHOBpeMEHHO Ha 90 rpamycoB B IJIOCKOCTH BpPAILEHHUS KOJIECA M ABMIKETCS IO KacaTeIbHOW K €ro
okpyxHocTH. [Tomyunnoce, kak Obl HaTMUKE BUPTYaIbHBIX JIONIATOK TYpOMHBI - 0OpaTUTE BHUMAaHUE HA
CTpEJKY, TOKa3bIBAIOLYIO HAIIpaBJIIEHUE BPAIIEHUs KOJleca U KPYTKY IITOIOPOB.

Tenepb, HEOOXOAMMO MOIHATH CKOPOCTh HCTEKAIOIIETO0 BUXPS M TOJIYYUTh MOJIOKHUTEIBHYIO
peaKkLuIo OT HETO Ha K0JIeco. BIphICKMBAETCs CIUPT U MOKUTAETCA CIUPTOBO3AYIIHASI CMECh.



Tak, ckopee Bcero, u MosBUIACH KOHLENTyalbHasi MOJEINb, JUAMETPOM OKO0JIO 1 MeTpa, KOTOpYIO
Bor BuguTe Ha dortorpadun. BepostHee Bcero oHa Obliia 3aXBadueHa Ha OJHOM M3 IOJIUTOHOB, CKOPEE
Bcero [lenemronse. J[Burarens nocrpajaai oT mylib, Ha GoTorpadusax BUAHBI BMSATHHBL.

B xopmyce nBurartens HaxoauJcs poTop (PUCYHOK BBEpXY), JIOMACTH KOTOPOT'O MPEICTABIIAIN
co0oli crupaJieBUAHBIC CTEP)KHH MPSAMOYroJibHOTO ceueHus. [IpeacraBere cebe 24 pasMemEHHBIX I10
OKPY>KHOCTH LITONOpA Ui OTKpbIBaHUS OyThUIOK. Hax kopmycoM ObLIM 3aKperieHbl MOTOP-CTapTep U
reHepaTop B KOXKYyXe .

PaGouuMm Tenom B aBuWrartene ciayxuia Boaa. MoTop-cTapTep HPUBOIMI B IBIXKEHHE POTOP,
KOTOpbIi (hopMupoBan ObICTpoBpaliaromuiics BoAsHON Top -OyOnuk. IIpu stom pabouee Teno mpu
oTOpachbiBaHUU 3a CYET IIEHTPOOEKHOU CHIIbI K mepudepru MpOXOIuiIo CKBO3b "MITOMOPH" poTopa u
MOJIy4asio BpalleHrue BJIOJIb OCH KaXKIOW U3 JIOMacTeH.

[[Maybeprep momyepkuBai, YTO TPU  ONPEICIEHHBIX YCIOBUSAX BUXPh  CTAHOBUJICS
CaMOTIOICPKUBAIOIIUMCS, KaK MPHUPOJHBIM CMepd, CYIIECTBOBAHHE KOTOPOTO OMpENeNsieTcs TOJIbKO
HaJIMYMEM Pa3HOCTH JaBJICHUS MEX]y BHEIIHEW cpeloi M BHYTPEHHHM KOHycOM cMmepda. s sToro
Heo0XoIuMO OBUIO MOAABAaTh K BHXPIO TEIUIO, KOTOPOE Obl MOTJIOMIANIOCh UM U MOAJEPKUBATIO €To
Bpamienue. J[ns 3Toro u ciayxun TerooOMeHHUK. Korja aBuratenb BBIXOAMI HA CaMOJIOCTaTOYHBIN
PEXHUM, MOTOP-CTApTEp OTKIIIOYAJICS, B IBUTATEINb 1O TPyOOTPOBOAaM, PACIOJIOKEHHBIX BEPOSTHO MO
naumeM, Ha ¢dotorpadun, B LEHTpe CclieBa, B pyKe -TEIJIOOOMEHHUK TMOJaBajiCh BOJa TOJ
OTIpeIeIeHHBIM JaBJICHHEM M BO3QyX BO3MOXKHO uepe3 TEMHYIO Mienb. OJHOBPEMEHHO BUXPEBBIC
JIBUTATENT BpAIllAId Bajbl AJIEKTPOTEHEPATOPOB, KOTOPHIE MOIJIM HCIOJIB30BATHCA MJII TUTAHUS
CUCTEMBI YIIPABJICHUS U MOA3aPSAIKU aKKYMYISTOpHBIX Oarapeit [ucka benowie.

Utak, chomupoBanHbie pOTOPOM 24 MUHU-TOPHAI0,0THOATH BHYTPEHHIOKO MOBEPXHOCTh BEPXHEH
YacTH JBUTATENs, CMaXHBAIOIIET0 Ha MEIHBINA Ta3 Ha (oTorpaduu, MO 0O4YeHb UHTEPECHOU TPACKTOPHUH
BBIPBIBAJIMCH HA BHYTPEHHUI KOHYC JBUTATENs U MPOJBUTAIUCEH K BBIXOJHOMY OTBEpCTHIO. B ntore BCs
3Ta Macca BPAIAIOUIErocsl BO3AyXa /BOJIbI, HATIOMUHANIA IAPUKH TOIIUITHAKA U, TIPOJBUTASICH HIKE,
CTSTUBAJIACh K IIEHTPY, B KOHIIE KOHIIOB BBUIETAs YepPe3 COTIO BHU3Y KOHCTPYKIUH.



MHorue 3arajgku mpupoaHOrO cMepda 0 CHX IMOpP HE pa3rallaHbl, HEKOTOPHIC YICHBIE TOBOPST 00
oOpa3oBaHMM B Tele CMepua 30HBI JIeBUTANUU (MMOTEpU Beca) W OOpa3oBaHMM Ha CTEHKaX
BpalIarIerocss Xo00Ta BEICOKOH pa3HOCTH MOTEHIMaoB. Hora munryt, uro asurarens Lllaybeprepa
co3aBall BOKPYT ceOsi OMPEICIICHHYIO 30HY JIEBUTAINH, BCICACTBUH Yero [luck benoHiie Tepst Bec wim
ero 3HauuTenpbHyl0 4acTh. Ho ckopee Bcero, B [ucke benonne wucnons3oBaiics sddexr Koanna,
KOTOPBIM BO3HMKAET, HalpuMep, NpHU IBMKEHUM camojiéTa. Bo3aylmiHblii MOTOK, 0OTEKas BEPXHIONO
9acTh KpbLIa, CO3JaeT HAJl HEW 001acTh HU3KOTO JAaBJICHHS, KOTOpas MOJHUMAET camolieT. Brpouewm,
CHEIMAIUCThI YTBEPXKAAIOT UYTO 3Ta BEPCHUS TOXKE, HE BbIACpXKUBaeT KpuTuku. Ho napaiite BepHEMCS K
koMMeHTapuro Muxanna Kosamenko : "... Bpoxe Obl Bce OTIMYHO. 3aBHXPUTEIM XOPOIIO JEpiKAT
J1aMsi, HE MO3BOJISASI €My COPBAThCSA M YUTH BHM3 10 TIOTOKY. Y CJIIOBHSI TIEpEMEIIMBAHUS TOPIOYEH CMECH
- uneanbHbl. Komeco MOKHO BBIWTH Ha CaMOTMOIEPKUBAOIIMECS OOOpPOTHI, HO ....... Buxrop
[[TayGeprep He yuen CTeneHb CxKaTus pabouel cpenbl B mpolecce moaBoia K Hell Teruta. Ecim, yxe B Ty
MOpPY, HEMIIBI MOJTYJYaIl CXKaTUE BO3/yXa B HECKOJIbKO aTMocdep Mo3aau EeHTPOOEKHOTO KOMIIpeccopa
razoTypOMHHOTO JBUTATENsl - TypOOpeakTHBHBIE JBUrarend Ha MecepmMuTax, TO B CXEMe
[[Tay6eprepa, TakoTo AOCTUYH TPUHITUTHAIBHO HETB3S.

A He nymaro, yTo OBl €ro JBHTrarenb Jake OIM3KO TMOJOIIENT K PEeKUMY DHEPreTHYECKOTO
camooOecrieueHrsT Mu3-3a OOJIBIIUX TOTEPh HSHEPTUM HA 3aKpydYMBAHHE CTPYH 3aBUXPUTEISIMH.
CopBaBmIMCh C HUX M OTKJIOHMBIINCH HAIPABJISAIONIAM KOXXYXOM CTpPysd O€CIOJIE3HO TepseT CBOIO
SHEepruio BpamieHus. B oOblyHON TypOMHE, peakius CTpyHM rasa NpuJIOKeHa K JomaTke TypOMHHOIO
KOJIeca M UMEET JIBE COCTaBIIAIONINE -KacaTelbHYIO U 0CeBYIO0. [lepBas M3 HUX U paCKpydHUBAET KOJIECO.
Bropas, komneHcupyeTcsi oceBoil TATOM Kompeccopa TypOuHbl. B cxeme IllayGeprepa, Bce ropasmo
CIIOXKHEe.

Peaknus cuiiel Kopuonnca npuiokeHa, o MOEMY MHEHUIO, K HAINPABIIAIOIIEMY KOHYCY, a HE K
"mronopy". Ci-HO, HEMOCPEACTBEHHO KOJIECO, HE MOJYYUT MOJIOKUTEIBHOTO BPAIAIOIIEr0O MOMEHTA OT
CTpYH, U TULIOTETUYECKasl caMOpacKkpyTKa He OyzaeT nocturHyra. K coxxaneHuro, BEKTOPHOE MOCTPOEHHE
JNENUCTBYIOUIUX CHJI, JUIsl pACCMAaTPUBAEMOTO CIIydasl, BBIXOJUT 3a PAMKHU IIPOCTOM AUCKYCCHH.

C TOYkM 3pEHHS TEPMOJMHAMHUKH TEIUIOBBIX MAIlIMH, 3TOT JIBUTaTellb -'"MEpPTBOPOKIACHHBIN'".
Opnako, cama 1o cebe, uaesd C CaMOOTKJIOHeHMEeM BHUXps cwioi Kopuomnuca i mnonydeHus
MOJIOKUTEIBHON peaklMy CTPYH Ha KOJIECe, 3aCIy’KMBAECT BHE BCIKUX COMHEHHMH - BOCXMILECHHS, a caM
"mBurarenas" MOCTOCH OBITh mpenacTaBieHHBIM B JloHmoHckom Mysee Haykm u Texnuku . A Ha
Tabnu4uke, moa HUM, s Obl Hamucan cioBa - "PBBPJI- poTopHO-BHXpEeBO# BO3MYIIHO-PEAKTHUBHBIN
nsurarens layGeprepa.

Henoymenune BbI3bIBaeT, €Ciiv TOBOPUTH O J[BUrarene peanbHOM, U MPUMHUTUBHOCTh KOHCTPYKIIMHU
«aurarens» IllaybGeprepa, ero MoeIbHOCTh, B CPABHEHHUH C yXK€ CYHISCTBYIOIIUMH U PabOTAIOIIUMHU
TypOopeakTuBHbIMU jaBuratensiMu. Ckaxem, ¢ Jumo 109-004B-1 ycranoBieHHoM Ha Meccepuimure-
262 taroit 900 Kr u 8-mMu cTynmeHYaThIM OCEBBIM KOMIIpeccopoM. 12 aBurareneit JUMO CTOsUIO U Ha
Hucke benonue. bes comuenus «asurarento» lllayGeprepa, g0 Hux, kak npumycy ao Carypua-5. Ho,
[layGeprep mpeioKuI MOCTPOUTH MPAKTUYECKH TIOCKUN! ra30TypOMHHBIN JBUTaTeb. Y CTOSTH MEepes
stuM Obuto TpyaHo. U, BepositHo, nenwto LllayGeprepa Obu1o, TPOAEMOHCTPUPOBATH MPUHIMIT CBOEH
UJeHu - OJHOPOTOPHOTO TypOonBuratens. Maes, Obuia ckopee 3a0nyXJI€HHEM B OTHOILICHUH PEaKIIUU
OTKJIOHEHHOT'O BUXPS, HO YK OU€Hb KPacHBOM!.

A otBer Ha Bompoc, "Kak jerats ¢ ero ucmnoip3oBaHueM?" HAUMHAETCS C BOMpOcCa - a T/
peanbHbIi aBurarens? "

IociiecsioBue

ITocne Boitubl IllayGeprep paboTan Hajx KOHUENIMEH HCTOYHMKA SHEPrUM, OCHOBAHHOIO HA
CO3JAHMM BOJSHOTO BHUXpSA M 3aMKHYTOM LUMKJIE "TENJOTa-MUHUTOPHAA0-MEXaHWYECKas SHEprus-
teroTa". Takke OH MPOJIOIDKA pa3padaThIBaTh TEOPUIO THAPOTYPOMH M THAPOYCTAHOBOK BUXPEBOTO
tuna. B 1952 roxy IllayGeprep u mpodeccop ®pann Ilemens B IIryrrrapackom Texnuueckom
Komnemke mpoBenu psii ONBITOB MO HCCIENIOBAaHUIO INOBENEHUS BOJASHBIX B3BECEH HEPACTBOPUMBIX
BEIIECTB B CHUPAJIHHOM BOJHOM IOTOKE. DTH OMNBITHI OBLIM HANpaBlieHbl Ha CO3JaHUS OYMCTHBIX
COOPYXEHHI, OCHOBAaHHBIX Ha SIBJICHUM OT)KMMaHMS YacTUI[ U3 BOJASHOTO 00BbeMa B LIEHTP CHHUpAIH, B



30HY MEHBIIETO AaBJICHUSL.

B 1958 rony Ilay6eprep Obin npurnamien B CLIA, rae emy ObUIO MPEIOKEHO MPOBECTH pabOTy
no Bocco3naHutoo [lucka BenoHIe M BUXPEBOrO JBIDKHTEINS, T.K. COXPAHWIUCH OIBITHBIC OOpa3I[bl
JBIKUTENS BpeMeH BoitHbl. Ho OH 0TKa3aics, cka3aB, YTO JIO0 MOJITHCAHUS COTJIAIICHUS O Pa30PyKCHUU
HUYEro Helb3si 00HAPOJOBATh U YTO €ro OTKPBITUE MPHUHAIICKUT Oyaymiemy. HekoTopbie HCTOUHUKH
yka3piBaroT, uTo Lllaybeprep, ckopee Bcero mpocto He obnaaan Bcei nHpopmariei, HeoOX0AMMOM ISt
MOCTPOMKHM HOBOTO JIBUTaTelNis. A €ro MoJHEBOJIbHBIC TIOMOIIHUKY ObLUTH YHHUYTOXEHBI B MayTxay3eHe,
0 4éM OH IUcaJl B TUCbME JIPYT'y, JaTUPOBAHHbBIM aBryctoM 1958-ro roaa.

OmHO BpeMsi OH ObUI TOMEHICH B TICHUXHATPUUYECKYI KIMHUKY, HO H3-32 CBOEBPEMECHHOI'O
BMEIIATEIbCTBA JIPY3eid, ObUT OCBOOOXEH C HEMOBPEXKICHHBIM paccyakoM. Bukrop Ilaybeprep
BO3BpaTWIICS B ABCTpHIO U uepe3 5 nHel, 25 oktsa0ps 1958 rona, ymep ot cepaeunoro npuctymna. OTkas
OT TaKUX MPEITI0KCHUI OUCHb BPEICH JUTS 37I0POBbSI.

JABuraresr Bukropa lllay6eprepa

Bukrop Illayoeprep (Victor Schauberger) - aBcrpuiickuii ecTecTBOMCIBITATEb, OTKPHIBATENb
CaMOTIOIJICP)KUBAIOIINXCS  IMHAMUYECKUX TOTOKOB. Jl0o BTOpoil MHpOBOW BOWMHBI paboTanm Ha
JIeCO3aroToBKax, € BIEPBbIE MPUMEHHUI BUXPEBbIE TEXHOJOTUN HA MPAKTHKE JUISl CIUIaBJIeHUs OpeBeH
TSKENBIX TOPOJ, KOTOPBIE HE CLIOCOOHBI IeP’KaThCsl Ha BOJIE.

Bo Bpewms Boitnbl [1layGeprep ObuT 3aKiIFOY€H B KOHIIEHTPAIIMOHHBIN JIarepb, T/1e ObUT MPUHYXICH
paboTaTh HaJl IPOEKTOM JIETAIOUIETO MCKa, UCIIOJIB3YS CBOU HUJIEH.

Jsurarens [laybeprepa, Ha 6a3e KOTOpOTO OBLI CO3/1aH MUCK benoHIle, moTpedIsa TOJIBKO BOIY U
BO3/yX, a MPHHIUI €ro JAeHCTBHsS BKIo4dan B cebs Implosion (kak mpOTHBOIOJIOKHOCTH B3phIBA).
[HayGeprep paboTan ¢ cieuaIrcTaMy 0 B3phIBaM M3 YKCiIa 3aKITI0YEHHBIX KOHIIareps.

Amnmapat Obl1 yHMUTOXeH B KoHIe BouHBI, IllayOeprep momanm B CIIIA. OtkazaBmmch OT
MpeI0KEHUsI BOCCTAHOBUTH JIBUTATENlb M HE CyMEB HaWTH MOJJEPKKH JUIsl pa3paboTKU APYruX CBOUX
n3o0peteHuit, on B 1958 rony yexan B EBpomny, r/1e BCKOpe ymep.

[[Tay6eprep padoTan ¢ BUXpeBbIMHU MOTOKaMu. OH 0OHAPYKHUII, UTO MPH OTIPEICICHHBIX YCIOBHUIX
(xoHycooOpa3Has dbopma BUXDA, CKOPOCTb, TeMIieparypa...) MOTOK CTAHOBHUTCS
CaMOTIOIEPKUBAIOIIUMCS, TO €CTh JUIsl ero (opMUpOBaHMs OOJIbIIE HE HY)KHA BHEILIHSS DHEPIHUs.
Bonee Toro, MOXHO UCHIOTIB30BATh YK€ SHEPTUIO CAMOTO BUXPSI.

Flying Saucer of Viktor Schauberger
Crp.2



OO0111ast MOIEIL IBATATEIIS

®otorpacuu neurarens [llaybeprepa
Windmill based on Viktor Schaubergers Repulsine

Omna u3 wupei IllayOeprepa coctosia B TOM, 4YTOOBI MCIIOJIB30BaTh pa3pspKeHUE (HU3KOE
JaBJICHHE) MPOTUBOIOIOKHOCTh N30BITOUHOMY JAaBJICHHIO B Kau€CTBE MCTOYHMKA dHepruu. OH Ha3Bal



aTy TexHosoruto Implosion, B mporuBomnonoxuocts EXplosion (B3pwiB). EXxplosion-texHomnorus,
KOTOPOH MBI TIOJIb3yeMCsl 10 Cceil JIeHb, OCHOBaHAa Ha BBICOKOW Temreparype u naBieHuu. Implosion-
TEXHOJIOTUs1, HA00OPOT, HA KOH/ICHCALIUU M OXJIAXKICHUH.

Taxxke oguH U3 cekpeToB ycTpoiictB Bukropa IllayOeprepa nexur B MCIONb30BaHUH dPdekTa
Koanpma (Coanda). DtoT 3dpdekr - To, 4TO MPOMCXOIUT HA BEPXHEH CTOPOHE KpbLja camoJieTa, IjIe

uMeeTcst 001acTh paspsuKeHus.. Bo3mymiHbl NOTOK, 00TeKass BEPXHIOI 4acTh KpbLIa, CO3/aeT 00JIacTh
HU3KOTO JIaBJICHUSI, KOTOpPasi OIHUMAET CaMOJIET.
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OcHOBHOM U COCTaBJIAOIINEC BUXPHU B KaMEPE

OcHoBHast maes - co3JaTbh BUXpPb BHYTPU KaMmepbl. Buxpp co3maer paspshkeHHE, KOTOpOe
3acachlBaeT BO3J/yX yepe3 TypOUHY BHYTPb KaMephl.



Tpu OCHOBHBIX YacTH TypOHHBI

TypOuHa cOCTOMT M3 TpeX OCHOBHBIX 4YacTel - BepXHEW W HIDKHEW MeMOpaHbl (KpacHblE) U
JomaTku TypOWHBI (KenTeie). BepxHsst memOpana mmeer Gopmy Kpas sima. Jta (hopma moMoraet
copMHpOBaTE OCHOBHOM BHUXphb, KOTOPBIA Bpamiaercs BOKpYr Hee. Bo3myx 3acackiBaercsi depes
MeMOpaHbl W JyeT Ha JIONATKH, MPOXOJs B Kamepy. Jlomatku TypOWHBI MepeqaroT UMITYIIbC BepXHEH
MeMOpaHe M OHa HayuMHAeT BpalaThCsi BOKPYr ocu. Korga ckopocTh BpalleHHsl JIOCTUraeT
KPUTHYECKOTO YPOBHS, BO3AyX MEXIy ABYMsT MeMOpaHaMu HayMHAeT BpallaThCsi BOKPYr CBOEH
cOOCTBEHHOM OcH. DTO CO3AaeT OMOIHUTENbHbBIE BUXPU BO3AyXa, KOTOPHIE YBEIUYUBAIOT MOTIEPEUHYIO
sHepruro. [lo Mepe Toro, kak nmepudepuitHas CKOPOCTh OyIET pacTH U3-3a OOJBIIETO paauyca, MOTOKU
OynyT Bce Oosiee cCkpydeHbl BMecTe. Korma oHM cOWayT ¢ MeMOpaHbl, TO ¢ OOJIBIION CHUJIOW OymyT
BO3JICHICTBOBATh Ha JIOMATKU TYpOMHBI, CO3/1aBas MOIIHBIA BpallaTelbHbI MOMEHT, TaK 4TO TypOHHA
YK€ HUCIOJIb3YeTCs B Ka4eCTBE UCTOUYHUKA SHEPTUH JIJIsl TeHepaTopa.

OJEeKTpOHHas BEpCHUs JaHHOW KHWIM CO3/1aHa HCKIIOYMTENbHO M O3HAKOMIJIEHHA TONBKO Ha JIOKaJIbHOM
komnbioTepe! CkauaB aiin, Bel Oepére Ha ceOs IOJIHYIO OTBETCTBEHHOCTh 3a €ro JajbHeWIlee HCIIONb30BaHHE H
pacnpocTtpanenue. HauuHast 3arpy3Ky, BBl IOATBEPIKIAaeTe CBOE COrlacue ¢ JaHHBIMU yTBepxaeHusMu! Peannzanus qanHoi
3JIEKTPOHHON KHWTH B JIIOOBIX WHTEpHET-MarazuHax, # Ha CD (DVD) auckax ¢ menpio momydeHrsl IpUObLTH, He3aKOHHA U
sanpemena! [lo Bompocam mpHOOpeTeHHs TEYATHOW WM OJIIEKTPOHHOM BEpCHU JaHHOW KHHUTH oOOpamairech
HETIOCPEICTBEHHO K 3aKOHHBIM M3aTeJIsIM, UX TPEICTaBUTENSIM, JTH0O B COOTBETCTBYIOIINE OPraHU3aluy TOPTOBIH!
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