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NMPEJNCJIOBUE

B macrosimeil REUTe, KAK BHAHO U3 BATIABUA, PACCMATPHBAITCH
BOIPOCH (HBHKN TopAdYedl miasMbl W mepPCHeKTHBH OPHMEHEHUA HTOR
HAYKN K DPENIEHHUI0 SHEPTeTHYECKUX HpPobieM, BOSHHKAIONMHX Iepej
GOBPEMEHHLIM OﬁH,[eGTBOM. HHHI‘H Haxucana 9RCIECPHUMEHTATOPOM; OHAa
ajpecoBana Hay‘IHOﬂ MOJIOOea |, HOCROJBRY HBJI0;eHUe BeleTca
Ha ajeMenTapHOM YPOBHE, UPeIHASHAUSHA N HePBOHAYATBHOTO 05Ha-
KOMJGHHS ¢ Ha3BAHHEIM KPYTOM 3afgad.

CrpemuTennroe paspmTde (H3EKM HAIOHX ANeH, W B ocobemmocT:
ee HOBHIX Pasjiellon, TIpeBpalllaeT cocrasienue moboro obzopa B joc-
Tarogno TpyiHoe jeno. [oTor oyGamranmit uacro gejiaer Cerojius ye-
TapeBIIUM TO, YTO eOme BUePa Kasalkoch LOCJHEIHAM CIOBOM HAYKU.
B revenue npomecca HaOWCAHHA KHHTH, K COKATEOHHI) SATAHYBIIETO-
¢, aBTOP HEIPePHIBHO HCIHITEIBAI YYBCTBO WUEI0BEKa, DOTYIIEro 3a
moes3aoM, KOTOPHIE mocTemento ycropsaer Xox. Marepman, BrmoweH-
HH B RHMTY, OTPAHHYEH ONPeEJeHHBIMH BPEMEHHLIME pPaMKaMH —
ampexem 1974 r. Pasymeercs, 9To me 03magaeT, 9To JUTepaTypa, omyo-
THKOBaHmas A0 BTOM Karsl, OBIIa MOJHOCTBI0 YUTEHA; HTO TOJIBKO Hpe-
ayupeaenHue, 4To Gojiee mosmHHe Uy0IMKAOUH ViKe HE MOTIH OHTH
HCIOIB30BAHE.

Heeyvorpsa ma cpasunTenbno coenualbHER XapakTep pasbmpaeMoit
TeMBI, CHOEeKTD CYINeCTBYIOIAX HAOpPABIEHHH WCCIeOBAHUI Ypes-
BhIYAitio 1HpPoK. Heworophe w3 WX He OLJIE BRIKOYEHE ABTO-
pom B kumry. IIpessme Bcero crasammoe oTHOCHTCA K NERIY pabor, mo-
CBAIMEHHBIX BOIPOCAM HAIPEBAHUA U yjepskaniid IIasMEl ¢ IOMOIIBIO
BEICOROYACTOTHRX Iodeil. ABTOP He Mo;keT CUNTATH CeOA TOCTATOUHO
KOMIETEHTHEIM JI/I BEICKABHBAHNA CY:KIEHUIII 0 OCTOMHCTBAX 1 HEJO-
cTaTKaX »TOr0 HampaBiennma. I cgacThi0, HEZaBHO 37ech OBLIH 0ny6-
JIMKOBAHLI WHTEPECHEIE COePKaTeNbHEe 0030pH W OPHTHHANLILIC
crarpm *). Her comuenmii, 4ro paspgend, B KOTOpoM oOCyHsifar0TCA Me-
TONEL JUATHOCTHKN IIA8MEl, 0COGEHHO CHIBHO OTPAMKAeT JUTHLIE WpI-
CTPACTHA aBTOPA, ¥ MPABUIBHEE NPONOPOHE IpPH 0TGope MAd0CTpa-
it ® OpEMepPoB BHYTPH 2TOT0 pasgela OKasaJuch HapPyOIeHIhiMU.

*y C. M. Ocosey, YOH 112, 637 (1974); G. Berge, Nucl. Fusion 12, 99
(1972); Ir. JI. Kanuya, 3ITD 57, 1801 (1969).



OT{GBH,HHHM yﬂy]lLBHIiIeM ABNACTES OTCYTUIBME B ITOGJ[O,U,HB]& TJIaBe 1ma
parpafa, B KOTOPOM PACCMATPMBANHCH OH CHCTEMB ¢ PEIATABUCT
CHMMH HITERTPOHHEMH IYIKAMI B RAYECTRE ANbTePHATHBIOIO BapPHAH
Ta CHCTEMEI G J1a3@PHLIM HATPEBOM ILIA3MBL.

Fenn, HeeMoTPA Ha YKAZAHHLIC M MHOTHE JDYrie, MEHee 3aMeTHbe
HeJl0CTATKY, KHHUTA BaWHTEPeCYeT TPejnoJaraeMEx TATATeNel u oKa-
FRETCA WM II0JIe3H0H — anTop Oy/el CYNTATH CBOK 3afaTy BLIOOJHEeH-
HOT.

ABTOp Xouer mobraromapHTEL CBOUX APYEeH m wojmer mo MAD mm.
H. B. Hypuarosa — C. Y. Bparsmeroro, M. C. Modde, H. T. Ho-
BAaJLCKOTO (KOTOPOMY NDPHHAJIGRUT OCHOBHOE copepxkadne § 36),
B. . KHorana, M. A. Jleouroswmua, B. C. Myxoparora, M. B. Hezan-
wa, B. A. Tpyouurosa w I'. B. Moauwna 3a copers 1 moMolnb. ABTOp
rayboro npusuarenen C. A, YypaTmuy 3a ydactme B rpafuyecKom
ohopmiennn wHUTHE. fl HCcKpenne Grarogaped Tawme MouM OQUIHAI -
HnM pemersentaM — mpod. B. B. Fomanry u araxg. B. B. Hamomme-
BY — 34 BHAMATEIBHYI0 M TOJIHYIO N00POHeIaATeIBCTRA KPATHRY Py~
ROIMACH.

C. Jywvanoe
Wi 1974 1.



Ir'iABA 1
BBEJIEHWE

§ 1. HeobGxopmmocTs peiienis mpodaeMbr
YHpaBiseMoro cuHTe3a

Duzura naaamel nprobpena GyHZaMeHTalIbHOE 3HAYEHIE B Cepe-
OUHE TeRYIero CTONETHS, KOITa INHPOKO PasBePpHYJIOCh HBYUeHHe
NPOMECCOB B ROCMOCEe M OB J1a1 CTapT IIporpaMMe HCCAeToBAHHN 1o
yIpasisgeMoMy TepMosjepuoMy cuuresy. G »roro BpeMeHn HauHHAST-
CA CTPEMHUTEJBHHI pacuper, OHTh MOKET Jasie (BTOPoe DPOMIeHIen
(mawrm mrasuer. Bee BospacTaromuil mOTepec K oToll 00JIACTH eCcTecT-
BOZHAHUA OIpeJelfAercs 6e OIPOMHLIM IO2HABATC/ILHEIM BHAYEHWEM
H TPAaHIHOIHOCTEI0 €6 3agad ¥ MePCHeKTHB.

(DEs@mra mrasMbl may4IaeT mambosee PACIPOCTPAHEHIIOE COCTOSHEE
semecTsa Bo Beenenmoii. 3nesasr, B oM gucae ColHIE, MPEICTARIIIOT
cofioit THTaHTCKMEe CTYCTKE ropaveil @ mioruoil mrasmsr. Memaresn-
HblE U MEHTaJaKTHUYCCKue IPOCTOPEL 3all0THEHH MIa3Moi HUYTOH0M
OIIOTHOCTH.

Or yemexos (UBMKE OIa3MBl 3aBHCHT B BHICOKOW CTEIEHH 0CYIIECT-
BJIEHH® Tex HaMe:K], KOTOPHE BO3IATAWTCA Ha pPelleRHe MPobIeMbl
YOPaBIAEMOTO CHHTe3a JeTkHX Ajlop B IIasMEHHOH cpejo, a BMecTe
C TeM H HA PEKOHCTPYKIUIO NepreTHRH Gymymiero.

TloBopa o0 yEumBepcasbHO@ pacupoCTPaHEHHOCTH ILIABMEL, MBI HE
clIygyaiiHo oOpamaeMcs K 5Be3faM I KOCMHUYECKOMY IIPOCTPAHCTRY, 4
He ¥ momepxmoctn Jemam. lliasma, T. ¢. moHH30BaNHLIH Ta3, ATOMEL
KoToporoe (Bce WIM MHOTHS) MOTEPANE IaCTh IPAFaJJe/RAMIEX IM BleK-
TPOHOB W IPEBPATHINCH B IOJO:KHTEIbHBIe HODH, 00pasyeTcd U cy-
HIECTBYeT TOABKC B SKCTPEMANBHHX yelIoBmax. Pasaymeercs, caoso
¢OKCTPeMANBHEHY 03HAYAET MCKIIOUHTEIBHOCT:E NAaBICHHI, TeMIepa-
TYyp, MOTOKOB W3JAYYeHNI ¥ DIeKTPOMATHATHEX HOJTed, TocuojCTRy0-
IMEX B 3Be3jaXx U KOCMOCE, II0 CPABHOHMAIO ¢ TeMM, KOTOPHE HAC OKpY-
JKAI0T IO KpHIIeH niaoTHoi aTtMocdepsl M B mpeferax TOT0 Y3KOro
TeMIePAaTyPHOTO MHTePBala, KOTOPHIH HeoGxonuM Aua jrusnd. Iloas-
Jlenme MJasME B BEMHBIX YCIOBHAX — CPABHHTEIBHO PEAKOE COOHI-
THe; BCORINKA MOJHIH BO BPeMs 1po3sl uin ciaboe CBeYeHHE Ha MeTal-
JAHYECKHX OCTPHAX OPH THXHY KOPOHRHLIX PaspAnax, BePOATHO, HCTep-

!



ULIBAKT COHCOK €CTECTBEHNbLIX MJa3dMeHHbIX {TJBHO'MGHOB B Hamem {)pr-
SREIAN. 3aTo TexHuYecKkas NUBHIM3AUA HAITAX (Hel B H300HInl moc-
TABAAGT HAM IJIABMEHHEIe YCTPOHCTRA I NHCTPYMeRTH. PasmouserHne
OTHU Ta30CBeTHHIX PewrJaM # Halop razopaspsjHex Tpuboposn (BH-
npsmuTeneii, Tuparponos, MI'/l-npeoGpasosareneir m T. 1.) — BCe BTO
NOPOKIPHEE TeXHAYECKOH HIERTPOHUKK W TeX HcclaefoBammii B obJa-
CTH ((H3MKW TA30BOTO Paspgjia, KOTODbE HeYKJIOHHO PAa3BUBAIHCE HA
]Ip()TH'H{eHHH ,I],GGHTHJIBTI’[]?I.

B momcrax HOBHIX NIA3MCHOILIX ABJCHHI I1aj0 TOKHITYTD IOBEPX-
HOCTH 3eMTH, U MBI 6yaeM OGEICTPO BOBHATPAMRSHEL. ¥ /i€ BEPXIUE CI0K
3eMuo#  aTMocheps mOJ MEeHCTBHEM KOPOTKOBOJIHOBOTO B3/ yUCHHI
Connna npespamanTes B maaamy, odpaaysa mouocdepy. Opuo us Han-
GoJiee YIUBATENBHBIX W TPEKPACHBIX TIDEPOJHEIX SBJIEHHT — IOTAD=-
HOe CHsTHHe — OpeucTasisier coboll niasmeHHoe CBeUeHHe, IPOUCX0-
[LILIee Ha BEICOTAX B HECKOJIDRO COTEH KITOMETPOB HAll MOBEPXHOCTHIO
Semam. OHo BHISEIBAEGTCH TOTOKAMU ORCTPHIX 3aPAREHENX TACTHI] HITH
TJIa3MEIL, BOBHHAKIIAX BO BpPeMH BCOBIMIEK COJHEYHOI'0 M3AVUYeHdA 1
CRORYCITPOBAHHEIA B ODMACTH BHCOKHX IIHPOT MAUHUTHBIM IIOTEM
Semin. Kiie BHie, Ha PACCTOAHNAX B HECKOABRO THICAT RUIOMETPOB,
PasMeIiA0TCA PajHAIHOIITHe ToAca SeMIH, 0 CYNIeCTBOBAHAHE KOTO-
PHX MEL y3uaawm Tak wemansHo. [lacrogmme KOCMEYECKHE ILPOCTOpLL
MAYHHAKTCA, ofjiako, Muoro jgaxsioe. B omxpecrmocrax Coauma Roc-
MOC BaII0JHCH He TOABKO PeJiKoH nIasMol (B ¢pejiHeM 1o OTHOMY Ipo-
TOHY H SJIeKTPOHY Ha Ray¢Upli KyOuuecKWi camrTmMerp Rakyyma), 1o
ITPOHUBBIBACTCA HBAVUCHHEM, COTED:KUT MATHUTHHIE WOJA, CTPYRTYPA
KOTOPBLX MEHHAETCA CO BPEMEIOM I BOBMYIIAGTCA «COTHETHRIM BeTPOM).
Sa upepeaavu ConeTmo cucTeMi MOTORE HIVICHIN T TaCTHIL 0C/1a-
GeBalor, HO CIOKHOCTH ILIASMEHABX CTPYKTYDP U WX CBASL ¢ MarHWT-
HEME TOJAME COXPamAeTcs.

[Ipubnukanes us paneroro rocMoca & nosepxuocra Comuna (wim
APYTroH 3BesJnl IaasHo# Locde/0BaTeIbHOCTH), ME 0OyJaeM IOCTeIeH-
HO NPOHAKATH depes BcE Gosee m Gollee WIOTHBIE ILTAZMEHHEIS CTPYE-
Typbl: KOpoHa, XpoMocdepa, Hapy:Kurele o00M0YKE, HAKOHEI[, BUYT-
permne ofxactu sBeagu. HapacTaEme mIOTHOCTH M YBeJIMUCHNE Mar-
HATHBIX TO0JeH, a BO BHYTPeHHNHX o6AacTax u GHICTPOe BoapacTaHme
TeMuepaTyps, OYAYT CONpPOBOMETATEL BTO IyTemecTsHe. B IenTpann-
HEIX 30HaX niornocrd pocrnranr 102 z/em®, 1. e. 10% npomonos/em?,
a TeMOepaTypH — JecATKOB MIJLIMOHOB TpajiycoB. B Takmx maasmax
HATEHCHBHO TPOTERAIOT Te sifjepusie (Tepmosgepusie, roHeadol) pear-
IH, KOTOPHIe OIPeneaaioT X0] 3Be3H0H DBOIIONHK, a 3a00HO obecme-
YUBAT KIMMATHIECKHE YCIOBHA, CYIMIECTBYIONIHe Ha HAllel ImiIaHeTe
U cleraBline BO3MORILIM Bo3HEKHOBeHme :xmamm. Ilepexons or asessn
TIABHOH HOCHeNOBATEALHOCTH K OIEIM KapIWKaM, MEL CTOJKHEMCH
¢ MIOTHOCTAMEA IMIA8MEL eIe Ha geThipe MopANKa Gollee BRICOKIMA U C
folree BBHICOKAME TEMIEPATYPAMH.

Haracrpodugecine coduTid B 3Be3IHOT HCTO P, TIOT0OHLI® BB -
RaM CBEePXHOBBIX (Mbl HEe 3HaeM B TOYHOCTH, 4eM OHH BBIBI:IBE[IOTC}I),
OCTABIAXT IOCHe Ceﬁﬂ nnasmeaunie TyMHHﬂOCTH, HSy‘I@HHe KOTOPERLX
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MO3EET MHOTO@ DACcCRasaTh O MpOHCIIeAmeM Kataxamame. Ila mpermom
goro B HAUATe KENTH MPABEJCH CHUMOK HpaGosanroii tymannocrn B
cospesqua Tenbma. CperAmasncsa miasMa, KOTOPasg HA CHUMEE HAIOMI-
gaeT pacmupsiomieecsa 067aKo, BOBHHKIA B peayabTaTe THCaHTCKOTO
RoCMEYECKOTO BaprBa. [leBaTs cromerni masan, 4 mwoas 1054 v., wu-
raiiCKIe ACTPONOMEI OIMCATH IOABICHAE B BTol yacTH sBesanoro Heba
popoit SpKoi amesmsl. Ilpommen roj, CBETEMOCTE BBE3AHI ITOCTEIIEHTIO
y6rBana, a 3aTeM oHA CTAlTa HEBHIUMOIH JUIA HEROODPYMENOTO TIiasa.
Ho Teneph, 9epes AeBATH CTOJNETHH, TIMATONBHBIE HAGMIONEHETS B MOII-
fBle TeAECKOIH MO3BONHIE 00HAPY;KHTH B I@HTpPE TyMaHHOCTH ¢Iabo
CcRETAULYIOCH, HO 096HE rOPAYYIO 3BE3JIY C MAaCCOH, HECKOIBKO HPEBLL-
matomeit maccy Conxna. 9Ta apezjga W mIasMeHHAd TYMAHHOCTH —
Bee, UTO 0CTAI0CH OT BCULIIEY CBePXHOBOi. Brmpouem, aTo He Tax Ma-
m0: ME 3HaeM maccey Tymampocrs (mpmmepo 0,1 coameunoit Maccs),
waydaeM ee COeKTD M Y3HAeM XHMWYeCKHH COCTAB, 3HAEM ee YIIoBHIe
u ampeisasie pasMepst. CpaBEmWBafg COBPEMEHHBIE W CTaphe CHEMEKH
PYMAHHOCTH, JIETKO OHPeleliTh, YT0 0HA PACIIHPASTCA €O CKOPOCTLIO
~(),18 yrmosoit ceryHar B roji. ComocTaBIAsg HTy CROPOCTE ¢ COBpe-
MeETEIMI  pasmepaMm Tymamaocrn (=160 yrmobnix cemymp), MEl
OpPEXOAUM K OYeBHTHOMY BHBOXNY, UTO PacllEPeHWe HAYAT0CH OKONO
900 mer masa, B MOIHOM COOTBETCTBHHN ¢ XPOHHKAMHU JPEBHuX aCTPO-
HOMOB.

Bemsimiga cBepxnoBoil B mameit lanakTuke — pemmoe cofniTie,
B CpejiHeM 0HO HPOHCXOHHET OJAH Pa3 B HECKOABKO CTONETHI; TONTOMY
B HACTOAINEe BPEMA CHCTEMATHYECKHe HAGNIONeNHSA BEIYTCH Takike
W HAJl COCENHMMHE TaXaKTHEAMH.

WaydeEme CBOMCTB MIAZME 1 IIABMEHHHEIX CTPYVKTY]D HEOOXOTIMO
e TOJLKO A MO3HATHA OKPY;KA0Mero Hac MEpPa B ero HacToAMell
dopme, HO ™ ANA DoHEMaHES 3Bomlonum Beemennoii. Ecam pasmoncc-
HOE PEIWKTOBOC WRIYICHAE KOCMOCA — CBHUJRTEND CAMHIX PaHHHX CTa-
puii aBoatonmn DceeneHHoi, To KocMWYecKas RoAOPOMHAS ImAasMa —
MaTepHal, H3 KOTOPOTo HPoucxoquiao hopmuposanne razaxtux. Orco-
ma rIyforad cBaAsh (HSHRYE mIasMbl ¢ acTPoQU3NKON T B TOM 9HCIe ©
CaMHIMI IPHNTUNAAIFHEMA ee pasielaMH, HOCBAMEHHBMA KOCMOI0-
TH9eCKAM TpobmeMam.

[IpuBegenALIXx TPEMEPOB, BEPOATHO, NOCTATOTHO NI XAPaRrTepi-
CTHRHI TOTO 3HAYEHHA, KOTOPoe mIasMa mMeeT B mpupome. Mur mMosenm
nepefiTH TeIephr K PA3hACHEHMIO BTOPOTO BOIPOCA: 0 CBASH (H3HKH
MIaBMEL, JYTIe CHA3aTh — (PUIWKN 2opsvell MmIasMH, ¢ mpobiemoi
ympanmgeMoro cmaTesa. VMenmo pTOMY HDOCBAINEHO OCHOBHOE CONep-
manme kourd. HexoTopse BerynuTeThHBIE 3aMedailia BCe ke Heobxo-
JUMEI, TaKk Kak (U3WKA ToPAUYeH MIasMH — HOBafg AHCOHUINIMHA, a-
CUNTHBAMAN KakAx-AnGyIs 20—25 nercroero cymecreopamns. Bob-
e Toro, W ceitgac O0OBERT WCCHGJOBAHHA — IOCTATOMHO TOPAUAL
¥ TOCTATOTHO IJIOTHAA IMIazMa — MOAYIaeTcs B mafoparTopubix yeIo-
BUAX TOJIBKO HA KOPOTKHE HPOMERYTKH BPEMEHH, IIPHYeM, TOBOpSs
OTKPOBEHHO, 3Ta mIasMa eme He 00JafaeT jxeJaeMbiMH CBOMCTBAMH.
Kypresmas w meoGpuaiinas cnryanmsl



Wayuaa mamniy TBepLOTOo Texa, aTOMHYI0 HIM AHepHYI0 QUBHKY,
He NPUXONHUTCS, KAK IPABUI0, 0co0EHIT0 3aTYMRBATHCA HAJ DOJIyYe-
aueM obperTa mecaeqoBanus. Hpueramne PasniugHOR CTPYKTYPH U C
PasiUIHRIMU HICKTPUIeCKAME, MEXAHNIYECKAME H ONTHYECKHMY CROM-
CTBAME HMIOTCA B IPHPOJE NMIH MOIYT OLITH NPHTOTORIEHH 663
sarpars upeamepus X yemnwit. HaGops pasnnymmx aTOMIORIX A7eD TaK-
FRe TPUCYTCTBYIOT B IPAPOJE, W TOXBKO MCCISNOBATEND TPAHCYPaAHO-
REIX DJEMEHTOB IPHXOAUTCA 3aHUMATBCA OPHUTOTOBIEHHEM H3YIaeMo-
ro semecrsa. Ho w 370¢h CYIIECTRYRT YCTOABIIANCA METOAMKA. X OTH
OTEpHTHE (T. 8. CHITE3) KAKOTO CAENYUET0 DIeMeHTa I TPedyeT Bce
BO3PACTAIIAX YCHIUH, TPEeMCTReHHOCTH ofiergaer monck. B gusnke
ropAuYeH ITASMEl TOTOMEHAe cymecTBenno mmoe. Iloxyuenme yerToi-
qUBOM, IATEIRHO CYMECTBYOIEl Topsuci IIazMl SABISETCA KOMEed-
mofl TeaB0 TPOBONEMHX HCCIe0BaHEH. Helm G MBI yMeNn cosma-
BaTh TAKY0 MIaaMy IO BaKasy, TO H3YTIeHHE ee CBOICTB HE OTHAIO GLI
MHOTO BPeMeHH, (JH3MKA ImIA3ME OnieTpo mpuobpena OB oTIEIATOR 3a-
KOHYEHNHOCTH W, BePOATHO, CTaxa Ol HAMHUOTO CKyYHee,..

Hpyrast xapaxkTepHas 0Co0eHHOCTE TATHOR 00IACTH 3HAHUA COCTO-
T B TOM, 94T0 3/IeCh He OPUXOATCS PACCUMTEHBATEL Ha OTKPHTHE HOBHX
0fIMAX 3aKOHOB IPHPOQH,— BORHHKAIOMAA Ia MAMKX ITa3aX mayka
B CYIIIOCTH OTHOCHTCA K NPHKIanHoM pusnxe. OHa 0CHOBHBAGTCS Ha
HpEMEHEHHH K Irasme (T. e. K COBOKYIOHOCTH 3aDSKEHHBIX YACTHI)
myeil, mpejcraByeruii, METOJOBR KIACCHUIGCKOH HIOKTPONHHAMHAKI
(mpewpe Beerol), a Takke crarmeTnku w aroMEoR dusnkn. Hearrosaa
MEXAHNKA TYT MOUYTH He HCIONIE3yeTcA. JIMmeEHAS rIyOUNEl H BONIAINA
(HBEKE 2IIeMeHTAPHHX WACTHIN MW ACTPO(QHSHRY, TPUKIAHAA duau-
Ka TOPAYeH MIaABMEl IPHBIEKATENBHA TEM, ITO B Al CTABUTCA OJlHA U3
TPYAHeAmMAX KoTHa-Tu6o chopMyIEPOBATHNX TeXHAYECKEX 3ajay:
MOJydIeHnne I coXpalenue B JabopaTopHi 3BE3{HOT0 BEMIECTBA, HATPE-
TOTO JI0 COTCH MWJIINOMOB TPAjIyCOB.

[Monygerue 5ToT0 BEMECTRA B CROIO 0YePeNh HeoOXONIMO JIIA peme-
Hud OPoGaeMBl ynpaBIaeMoro CHHTE3a JHerkKuX syep. MMenro ympas-
IAEMOTO, a He OPOHCXOJAMETd B BHAE YYTOBUILHOTO 10 MON[HOCTIH
B3PHBA BOAOPOHOI GoMber. M moaxomus TeIeps & caMoMy CYIECTBY
BOIpOCA, TaK KAK MMEHHO TNpoGieMa YIPaBlIgeMOTOo CHHTe3a IpH-
Rema ® cosmanuio (u3EKH ropsgedl maaswer. Ho mowemy Tan Bajkma
npobirema yopasasemoro cuartesa? [Togemy, HecMoTps ma 0TCYTCTBHE
POMAIMIETo YCmeXa, el NPoJoiykaeT VAeNSThLCHA CTOIb OOXBImoe
BHUMAHKHE BO BCEeX IEPEeNOBBIX B UDOMLBIILICHITOM OTHOMIEHAN CTpa-
HaXx Mmpa?

B mepBoM mpEONEMEHWH OTBET YAHBHTEILHO MPOCT: PENIAB AHTY
3aj1a9y, TeJI0BEUECTBO TOIYIAT HEOTPAHMYSHHKEIN 110 MOIIAOCTH, Je-
IMeBHN HETOIHANE DACPTHH, PABHO JOCTYOHHWH Iias Beex manumi. He-
O/KHNAHHAA MPOCTOTA OTBETa B COUSTAHWIN ¢ HEKOToPOI momei madoca
(TyT m cynnba uenoBeuecTsa, W GeCHPeNeTbHEES BosMomHOCTH!) MOTyT
BRI3BATEH CKENCHC, Oa M ARTYATBHOCTH IMPOBOJIUMEIX HECTeN0BANTH Ka-
JKEeTCA cOMUHUTeNbH0H. Bens eme mamero mne HCUepHaHBl 3AIMACHL YTJIS
o HeTH, emle He MAPACXOJOBAHB PECYPCH THAPOMHEPTUl, IOYTH HO
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HeMonLayeTed COMHETIas SHepPrusd, ML ¢/(Ba NPHCTYIHIR K HKCIIya-
TAl[IT 3aMacoB AJEPHOTO TOPHYEro — YPAHOBLIX W TOPHEBEX Dy[I.

C moamituii HaCTOANIETD MOMEHTa BCE 9T0, KOHEYHO, BEPIO B paM-
Kax craTudecKoro, HEWAMEHTHOTO MH[}a. H() MBI JRWREM B VCIoBHAX O~
HAMIMECKOT0, CTPeMHTEIBHO MeHsomerocs Muapa. Yrobnr sapTpa ue-
JOBEYECTBO HE 0RABAJOCH HOJ YIrpPO30i SHePreTudecKkoro ToJoma, 0c-
HOBHL HHepPreTHKU Oyymero Aol-

Tatanmma 1

JKHBL BaKJAJBIBATBCA ViKe Cero-
JHA. 37ech He NOMRHO 0CTABATE- HueaeHHOCTE HACCHEHHA JeMAH
cA TeHH COMHEHHA MU [ABYCMLI-
CAEHHOCTH,  TODTOMY NOACHUM 10000 jer 7o wamei
cRasamnoe. B (1=+10)-100

IIpocxesnm npespe Bcero, Kak Hauanoe uaneit spet :350-'1 0
MEHANOCE Hacejgenme IJemiuu. B }gig I 1’0(1)}89
tafx. |1 mokasano MaMeHEHUE Yu- 19;“ f 2:4140.‘,
CIeHHOCTH HACCICHAA 3eMi, Ha- 1975 r. 4,0.40%
qEHAS ¢ OINCHOK, OTHOCAIIWXCA K 2000 r, 7,G-10¢
JIOHCTOpPHYECKNM BpeMeHaM, H

xomyag uporuwozamn OO =ma

moyxroicstunnii rox [65]. Pasymeercs, TORHOCTE OGO, OTHOCHIHX-
CsL K HANEROMY HpOULioMY, Majla, HO 8T0 He MOHSeT 00Iel KapTuHb:
DOHANOOEIOCE HECKOJBKO COTeH THCHY JeT, 9ToOh 4eTOBeUecTBO K

P
=
3 .
= |
a f e,
: |
s’
s i
= e
a3 -
=
b e

="

000 /i 7 1007 2000
Hayana 0fbt
Haie apps

Pne. 1.1. Hsmvenenue YNCIeHHOCTH HACETeHUS 3EMIH Ha
nporaxenun 4000 jyer.

1830 r. pasMEOKEAOCH 10 OJHOrO MIIAHapia, 34 CIeAYIOMue CTO
dJer ppuGaBmicA BTOPOH MIINHMAapA, H TOJXBKO TPUUNATE JET
ToHagobuiIoch { Ui JTOABJIEHEA Ha JeMIe eme O/{HOr0 MILLINAp/a
TIONe.

I'pajgur ma pmc. 1.1 marmaguo DoKaseBaeT, KAK yBEIHIHBAIOCH
Hacelenwe S3eMIH B TeUeHIE YeTHPeX THeAT jJer. Ha npoTssceHnn
nocjaennux c¢ra Jer oHo pacteT OncTpee, 4eM B TeOMETPHUECKOH
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