MpeacraBnsiem yutatensam cdparmMeHTbl KHUrM «Camoe rnaBHoe — no-
HATb camoe rfaBHoe», MOAroTOBIeHHble aBTOPOM chneunanbHo Ansa ny6-
nukauum B XypHane. KHura HanncaHa B aKCnepuMmeHTanbHOM XaHpe Au-
anoros yuuTtens ¢ yMeHukamu. OcHoBa KHUIM — 6onee cTa paccka3oB-NeKLun O HalleMm Mupe,
KOTOpble AOKTOP BCAYECKUX HaykK, npodeccop Yukopyam (cokpaweHHo [14P) Bo Bpems net-
HUX KaHWUKYJ NMpoyuTan HeGonbLOW rpynne y4eHMKOB cpeAHen LUKOJibl NPUMMOPCKOro no-
cenka [lenbuHOBKa B OKPECTHOCTAX M3BECTHOro YepHOMOpCKa, K 3TOW rpynne NPUMKHYNu
npuexasLUMe NMOroCTUTL B TEMNJbIX MISHKHbLIX Kpasix pebATa U3 Apyrux ropodoB U Aaxe U3
APYrux cTpaH. Yurtarento npeacTaBrieHbl He TONIbKO CaMM JIEKLIMKU, HO U aKTUBHOE UX 06CyX-
OeHue — AeTU BHUMAaTENbHO CnywwarT U cBOOOAHO 3a4aloT camble pa3Hblie BONpPOChl, YTO
MM He BCeraa yaaeTcA Ha LKOMbHbIX YypOKax.

ABTOp KHUrn Pyaonbd AHatonbeBmY CBOpeHb HaBepHsKa 3HAKOM MHOIMM HalUUM 4YUTa-
Tensam. PagnouHxeHep no o6pasoBaHuio, negaror nNo NpPU3BaHUIO, XyPHaNUCT U peaakTop
no npodpeccun, KaHANAAT Negarornyeckmx Hayk, 6onee 40 neT XXU3HU CBA3LIBaIOT €O C XKYp-
HanomMm «Hayka 1 Xu3Hb». BbIn cneunanbHLIM KOPPEeCNOHAEHTOM, pefakTOpoM OoTAena, 3a-
MecTUTenem rnaBHoro pegakropa. Ony6nukoBan B XXypHane AecsiTku crtatem o6 ycnexax
HayK U TexHonorun. Jlaypeat MHOrux npodeccmoHanbHbIX NPEMUA, B TOM Yuciie NpeMun
Cotoza xypHanuctoB CCCP («3onotoe nepo»). UsagaHo 12 ero KHUr, 06K TUPaX KOTOPbIX
npeBbicun 8 munnuoHoB. Cpean HUX — IHUUKNONEAUN HOHOro paguontoutTens «dnekTpo-
HMKa Liar 3a warom», y4e6HUK uHcgopmaTMku AnsA cpefHen WKonbl (B cOaBTOpPCTBE), pac-
cKasbl O Hayke AN WKONbHUKOB «B npocTtopbl KOocMoca, B rnyGMHbI aTomMa», KHUXKKa Ans
Bcex 06 aneKkTpoHuke «Baw paguMonpueMHUK».

Centyac Pyponbd AHaTonbeBUY paboTaeT Hag HOBbIMM KHUFaMu.

CAMOE I'MABHOE — MOHATb CAMOE I'MIABHOE

NEKUHMK AOKTOPA BCEX HAYK YHKOPYAH ANA NOA3ABLIBWINHX KOE-YTO HE
COBCEM OT/IHYHUKOB, HO BNOJIHE TONKOBbIX MANIbYHKOB H AEBOYEK CPEJl-
HEFr0 M CTAPLIEr0 WKONbHOrO BO3PACTA, A TAKXE ANl UX POAMTENEM,
YYWTENEW, COCEAEH W, HAKOHEW, ANA TEX NOCETHMTENEW WKONbI, KTO EWE
HE CTANl BMNOJNIHE TONKOBbLIM, A OMEHb AAXE MOMNET CTATbD.

P. CBOPEHb.

@ KHUTHU
B PABOTE

W13 YET'O BCE B HAIIIEM MUPE CAEAAHO
(13 Aeknum 3)

AUP (pAokTop Unkopyam). Besi HeBooGpasumo
OoAbIlasg BceneHHas, BCe ee 3Be3ABI U IIAAHETHL, B
TOM UYMCA€ Hallla 3eMAsS U BCe, YTO Ha HeM, Bce
3TO COOpaHO M3 HEBHAVUMO MEAKUX AeTarer —
OHU B TBICSTYM MUAAUAPAOB pa3 MeHbIe IIASDK-
HOY IIeCUMHKU. AeTaArl 3TU Ha3bIBalOT MUKpPOYac-
TULIAMU (OT T'PEUYecKoro MUKpoOC — MAaAblll), a
MEBICA€HHO BEIAGAEHHEBIE IIPOCTPAHCTBA, TA€ OHU
SKUBYT U paboTaroT, — 3TO MUKPOMHUP.

TPU AETAAHU, M3 KOTOPBIX COBPAHO BCE HA
CBETE. TpyAHO IIOBEPUTH, HO BCE, YTO €CTh B Ha-
1IeM MHupe, COOpaHo BCEro M3 TpeX pas3HBIX AeTa-
Ael, U3 TpeX MUKPOYACTHUL] — 3TO CPABHUTEALHO
HeOOABIIIas U OUeHb AerKasl 4acTHUIla dAeKTPOH U
AB€ CPaBHUTEALHO OOABIIINE U TSPKEAbIe YaCTUIIbI
— IPOTOH U HEUTPOH.

Mama. Bbl cHauara cKasaau, 4YTo Bce COOpaHo
U3 TPeX HeBUAUMO MEAKUX AeTaAel, a Tellephb OKa-
3BIBAETCSI, YTO MAACHBKHUHU TOABKO 3AE€KTPOH, a ABe
APyTHe 4acCTUILBI — OOABIINE U TSKEABIe.

AYP. I'oBOpHUTEL O pazMepax, O Macce UAU O Bece
Aydllle He CAOBaMH, a Iudpamu. Pasmep mpoToHa
NIPUMEPHO OAHA TPUAAMOHHAST YacTb MHAAUMETPA,
TO ectb 0,000 000 000 001 mm (102 Mm), Macca po-
TOHa — TPUAAMOHHASI 4YaCTb TPUAAMOHHOMW 4YacCTH
rpamma, To ectb 0,000 000 000 000 000 000 000
001 r (10* r). [TouTH Takue ke pa3Mepsl U Macca
y HeHTpoHa. YTOOKI TOAYUYHACS | TpaMM BeljecTBa,
HY’XHO coOpaTh BMecTe 10* IPOTOHOB MAW HEHT-
POHOB, U3 TaKOTO KOAMYECTBA IIECUMHOK IIOAYUU-
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Aack 66l ropa BeicOoTOM 200 KraoMeTpoB. O pa3me-
Pe 9AeKTPOHA TOBOPUTE TPYAHO, HACTOABKO OH Maj,
a ero Macca B 2000 pa3 MeHBllIe, YeM y IIPOTOHQ,
TO ecTb 0,510%r. AyMaro, IPpUBEACHHBIX UMD AO-
CTaTOYHO, YTOOHI IPOTOH, HEUTPOH U SAEKTPOH Ha-
3BIBATh MUKPOUYACTUIIAMU U YTOOBI CUUTATEL IAEKT-
POH CPaBHUTEABHO AETKOU YaCTHUIIeH, a IPOTOH
U HEUTPOH — CPaBHUTEABHO (B CPaBHEHUU C
9AEKTPOHOM) TSPKEABIMU.

Huxkura. A uTo 6yAeT, eCAU U3 KaKoro-HuOyAb
BellleCTBa CAyYalHO BBIIAAET NPOTOH, a Ha ero
MeCTO NIPUAETUT OOAee KPYIIHBIM IPOTOH, HAIIPU-
Mep, U3 APYTOM FaraKTHKU? JTa Yy’Kas 4acTUIla
MOJKeT Pa3pylIUTh BellleCTBO U IPUBECTU K CepPb-
€3HOM aBapuu.

AUYP. Moskelllb He BOAHOBAThCSI — aBapuu He
OyaeT.

IPOTOHBI BO BCEM1 BCEAEHHOI OAMHAKO-
BBIE. MUKPOMUD OTAMYAETCSI, €CAU MOKHO TaK CKa-
3aTh, BBEICOYAHIIINM YPOBHEM CTAaHAAPTH3AIIH —
BO Bcell BceaeHHOM NMPOTOHBI COBEPIIEHHO OAMHA-
KOBBIe. 1 TOYHO Tak ke OAMHAKOBEI BCE DAEKTPO-
HBI, BCe HeUTPOHBI U APyTHe MUKPOYaCTUIIBL.

Anppeit. BEIXOAUT, BCe 3AEKTPOHBI OBIAU U3TO-
TOBAEHHI IO OAHOMY 4epTexXy? [Touemy BO Bcel
OrpoMHOM BCceaeHHOM BAEKTPOHBI OAMHAKOBLIE ?

AUYP. Ha 3TOT BOIIpOC IIOKa BO3MOKEH AUIITL OAMH
OTBET: TaK yCcTpoeH Hatil Mup. DU3HKY, IPaBAQ, UHOT-
A@ TBITAIOTCSI OTBETUTH IIO-APYTOMY, HO YEAOBEKY
CO CTOPOHBI TPYAHO IIOHSATH 3TU OTBeTHL. OAMH H3-
BEeCTHBIY TEOPETHUK, HaIIpUMepP, OAUHAKOBOCTh BCEX
SAEKTPOHOB OOBSCHSIA TAaK: 3TO Ha CAMOM AEAe BCe-
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TO OAMH DAEKTPOH, KOTOPBIHM KAKUM-TO O0Pa30M IIPo-
eIUPYeTCsT OAHOBPEMEHHO BO BCE OKPYIKaroIllee Hac
TIPOCTPAHCTBO.

Cama. [ToHATE HEBO3MOJKHO, HO MAESI KPacCHh-
Basl.

JKopuk. Y MeHs BOIPOC IONpOLIe: HEYKeAU
BCEro M3 TPeX AETaiell MOAydaeTcss abCOAIOTHO
Bce? B Mupe, HaBepHO, THICSYa Pa3HbIX BEIeCTB
— METAaAABI, IIAACTMAcCCHl, OeH31H, AepeBo, OyMa-
ra, CTEKAO... M Bce 3TO MOAydYAeTCsI BCETO U3 TPex
Pa3HBIX AeTared — M3 IIPOTOHOB, HEUTPOHOB H
aAeKTpoHOB? He Bepro!

AYP. Arg HauaAa MONPABAIO Ha3BaHHYIO TOOOM
«TBICAYY» — CETOAHS XMMHKaM H3BECTHO OoAaee
20 MMAAMOHOB PA3AWYHBIX BEIIECTB, CO3AAHHBIX
TIPUPOAOY HMAM CHUHTETHYECKHX (OT TIPeuyecKOoro
CUHMe3UC — COeguHeHUe), TO eCTb UCKYCCTBEH-
HBIX. Kak Bce 3T0 MHOroo6pasue IOAY4YaeTCst BCETO
U3 TpeX YacTUIl, HaBepHSIKa MOXKeT OOBSICHHUTH
KayKABIYA, KTO C UHTEPECOM OTHOCHUTCSI K IIKOAB-
HOU XUMHHU. ECTb AOOPOBOABIIEI, TOTOBEIE IIOMOYb
TOBapwIIy?

Cepreii. AaBaiiTe g IONPOOYIO.

MEXAHMW3MbI MHOTOOBPA3MS — B3IAMAA C
BBICOTBI. Tpu "yacCTHUIIBI, U3 KOTOPHIX BCe Ha CBe-
Te CoOpaHO, TO €CTh IPOTOH, HEUTPOH M DAEKT-
POH, He UAYT B AEAO POCCHIIIBIO, TOOANHOUKe. OHHI
TIPOXOAST ABa «COODOYHBIX IleXa» U IIpeBpala-
IOTCSI B ABa BHAQ CTPOUTEABHBEIX OAOKOB — B aTo-
MBI I MOAEKYABL.

AToM. B yuyeOHMKAX ero B yIpOIIEeHHOM BUAE
PUCYIOT TaK: B IJeHTPe — SIAPO U3 COEANHUBIINX-
Cs1 IPOTOHOB U HEUTPOHOB, BOKPYT SIAPA IO KPY-
TOBBLIM OpPOMTaM BpPAIAIOTCS JAEKTPOHEBI, W BCe
9TO 4eM-TO HalloMuHaeT Hairy COAHEYHYIO CHC-
TeMy (puc. 1). BaxKHOe nmpuMeuyaHue: Ha OpOUTax
aToOMa BpAalllaeTCsl CTOABKO 3A€KTPOHOB, CKOABKO
IIPOTOHOB B €0 sIApe. A B aTOMHOM SIAPDE MOJKET
OBITH Pa3HOE YKWCAO IIPOTOHOB, ¥ UMEHHO YHCAO
TIPOTOHOB OIIPEAEAsIET OCHOBHEIE CBOMCTBA aTo-
Ma. Tak, B aTome pTyTu 80 IPOTOHOB (A COOTBET-
cTBeHHO 80 3AeKTPOHOB Ha OPOUTAaxX), HO ECAU OAVH
NIPOTOH yOpaTh M3 fApa U OCTAaBUTh B HeM 79
IIPOTOHOB, TO IIOAYUYUTCS aTOM 30A0Ta.

MopEAb AToMA

1 r\ e
/X oD 9/
i " 4 J
Beuegg{.;/f' b\st‘“ﬁ% @?'/’e ?\APO
Mofeaéd (0AQEYHOR CUCTEMB  A3p8KTpo bl

Puc. 1. Pucynok us pabouyux mempadeii Huxumot.

Karsi. OTo IIpoCTO MAesl MAU €€ TAe-TO IIpoBe-
puAm?

AUP. TIpoBepuan, npoBepuru. 1 y>ke AOBOAb-
HO AQBHO.

Kars. Tak moueMy >ke He CTPOSIT 3aBOABI, TA€
U3 PTYTH OYAYT A€AATh 30A0TO TOHHAMU ?

Huxkura. [ToToMy, YTO OAHO A€AO B HAy4YHOM
WHCTUTYTE OAWH aTOM PTYTH IPEBPATUTL B aTOM
30A0Ta U COBCEM APYTO€ AEAO 3aBOA,.

3ypuk. Kpome TOoro, TBOeMy IPOEKTy Hy’KHa
apudMeTruecKkas IpoBepka — OYeHb MOYKET OBITh,
YTO HMCKYCCTBEHHOE 30A0TO OKa’kKeTCsI HaMHOI'O
AOPOJKe HaCTOSIIETO.

Cama. EcThb elle opHa mmpob6aeMa, BO3MOYKHO,
caMasl TA@BHasi — 30AOTOM 3amac KaKou-HUOyAb
CTpPaHbl IOAAEPIKUBAET IleHy €€ OyMa’KHBIX Ae-
Her. ECAM 30A0TO CTaHET AElIeBBIM, AeHbI'M CTa-
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Puc. 2. Bvino 8pems, kozda amom (8 nepegode ¢
2peueck0z0 — HedeaUMbLil ) CHUMALCA YeSbHbLM
MUKPOCKONUYeCKUM WaAPUKOM, HO YdHe npumep-
HO CMo Jlem Hem HUKAKUX COMHeHUll: Aamom —
CLOJCHAA cucmema, cOOPAHHASL U3 NPOMOHOS,
HellmpoHo6 u anexmponos. Celluac npomon u
HellmpoH, modce Obl8ULUEe «UULAPUKUY, npedcmas-
AAOMCA NPOLHBLM coeduHeHUuem mpex demadeil
no umenu keaprku. Onu 6biiu npudymaHbv. 6
1956 200y meopemukamu, a uepe3 HeCKOJLbKO
Jlem 6 IKCnepuMenmax o6HaAPYHULUCL NpUMe-
MmblL UX peanbrH0z0 cyu,ecmeosanusi. Xomasa us-
8/e4b K6APKU U N0 omOelbHOCMU «no0epiams
ux 6 pyKax» 6 NPUHYUNe HeB03MONCHO, Ydxce
y0anoco 06HAPYHUMDb, L0 Y HUX eCNib He MOJlb-
KO XOpOWlo 3HAKOMble HAM CE0UCMEa, HANPU-
Mmep macca u drexkmpuieckuil 3apad, HO U pad
cO06epuLeHHO HOBbLX 014 PUBUKU, MAK CKA3AMmb,
wUCmo Keapkoewvlx ceoiicmé (umo-mo épode
dnexmpuyieckozo 3apada, HO coscem Opyzoe),
Komopbim daiu makxue n000NbLMHble HA36AHUS
— 6epx, HU3, ysem, 0LAPO6AHUEe, Npesecmb,
cmpanHocmby u Opyzue. B 0anHoM cayiae npu-
6blLHOe 3HAYEHUEe IMUX CILO6 He 60Jee weM «no-
JOHCUMENbHBLU» U «OMPUYAMeLbHbLILY 6 HA36a-
HUu arexmpuieckux 3apados. Kpome nopmans-
HbLX K6APKO6 CYU,ecmeyom euse U AHMUKBAPKU
— Yacmuybl ¢ NPOMUBONOLONCHbLLM HAOOPOM
ceoiicme. AHmuvacmuyvl 0na Quauku — seae-
HUe He Ho80e, 0A6HO U36eCMHbL AHMUILEKMPOH
(no3umpor) — 9LeKMPOH C NOLOHUMELbHbLM
dNeKmpuiecKum 3apa0om u AHMUNPOMOH C Om-
puyamenvHbuLM. AHMULACTMUYA HCUBeMm HULMOMNC-
Hble 0onu cexyHObL, OHA Momuac e coeOuHs-
emcs ¢ HOpMAAbHOU wacmuyeil, OHU AHHUZULU-
pyrom (om 1AMUHCKO020 AHHUXULAYUO — YHUY-
modcenue) u emecme nozubawm — npeépauia-
omesa 6 nopyuio (keanm) snepeuu. He 6ydem
noKa 2060pums 0 Opyzux 36e30HbLX CUCTEMAX,
HO 6 HaWell AHMU6eu,ecmea NPAKmuiecKu Hem.
O Hem, makK Je KAK U 0 K8APKAX, NOJe3HO X0Mb
4Mo-mo 3HAMb, HO CO6CeM He HYNHO YHUMmbl-
eambv amy 0e3ymMHYI0 PUSUKY, PASMIULLAL 00
ycmpoiicmee XUMULECKUX dLeMeHMO8, — MOMNC-
HO CNOKOUHO CHUMAamb, LMo 6ce amombvL co0pa-
HblL U3 COBEPULEHHO 00UHAKOBbLX NPOMOHOE, Hell-
MPOHO6 U INeKMPOHOE U PA3LULAIOMCSA MOJLLKO
UX YUCTOM.

HyT IIPOCTO GyMaroi W MOTYT Ha4aThCs Cephbe3-
Hble (PUHAHCOBBIE KATaCTPOdHL.

Toaoca. Ho mouemy?... AemieBoro 30A0Ta AlO-
6ast cTpaHa CMOJKET UMeTb OTPOMHBIN 3amac... U
TPyOBI BOAOIIPOBOAHBIE MOJKHO AEAATh BEYHBIE —
30A0TO He pyKaBeeT... AToAu 6oraue >KUTh OYAYT...

117



Puc. 3. Joxmop Yukxopydu
(cnpasa) u ezo cmydenmul
(caesa nanpaeo ): nepswlii psd
(cudam) — JRopuk (Ieop-
euit ), Hukuma, ®@eds JIu; emo-
poii psd — Ceemaana, Ilepey,
ITawa (Ilasen), Mawa,
Kams; mpemuii pad — Cawa,
Cepzeii, Sypur (3ypab ), An-
Opeii. JIwnbumeau 3azadou-
HbLX KADMUHOK MO2Ym U HA
2moM 2pynnogom nopmpenie
Haimu 0as cebs deno. [Jas
wezo Hukxuma evinycmua u3
PYK uYepHblll Kamyuwex (eon-
poc Ne 1)?2 O uwem zogopum
opHamernm, komopwlit J9P
MOJbKO ¥MO HAPUCOBAL HA
docke (N 2)? Kaxoii uncm-
pymenm 0as mMo0eaupoearus
npurec ¢ coboil Kaxcovlil us cmy-
O0ernmos u ¥mo oH molesaupyem

HemnoHATHO, ITOYeMy AellleBOe 30A0TO IIAOXO AAS
(bUHAHCOB...

AUYP. O HETOHATHOCTSIX YKOHOMUKH, (pUHAHCO-
BBIX CUCTEM, O OOraTcTBe M OEAHOCTU OTAEABHBIX
AIOAEHM U IJeABIX CTpaH MBI C BaMU ellle IIOTOBO-
pUM — BCe 3TO €CTb B HallIUX IIA@HaX. A cedyac
AaBaliTe BepHEMCS K HEIIOHSITHOCTSIM MUKPOMUPa
U nonpoOyeM B yIPOIIEHHOM BUAE IIOHATH TAaB-
HO€, 4YTO AOAYKEH 3HATh O HeM 0Opa30BaHHBIN Ue-
AOBEK.

Ceprei. ATOMBI C Pa3HLIM YHCAOM IIPOTOHOB B
sIAPE Ha3BIBAIOTCSI XUMUIECKUMHU dIAEMEeHTaMHt, OHU
B OIIPpEAEAEHHOM IOpsIAKe COOpaHbI B TaOAUIE
MeHpaeAeeBa — KaKABIM MOCAEAYIOIIUM SAeMeHT
B TaOAWIle UMeeT Ha OAMH NPOTOH OOABINE, YeM
NpPeABIAYIINH, U, 3HAUUT, BOKPYT SAPa BpalllaeTcs
OOABIlle Ha OAWH JAeKTPOH. CeropHs M3BECTHO
OOABIIIE CTa PA3HBIX XMMHUYECKUX IAEMEHTOB, U
BCe 5TU pa3Hble aTOMbl — IIEPBBIM IIAr OT TPexX
CTPOUTEABHBIX A€Tarel K MHOI0OOpa3uio Halllero
mupa. Bropoi mar — co3paHue U3 aToMoB Ooaee
KPYIHBIX CTPOUTEABHEIX OAOKOB, MHOTOATOMHBIX
MOAEKYA.

MoAeKyAa (YyMEHBIIUTEABHOE OT AQTHHCKOTO
MOAec — Macca, TO eCTh MaAeHbKask Macca, Maccod-
Ka). OTU MHOTOAQTOMHBIE CTPOUTEABHBIE OAOKU MO-
I'yT OBITH Pa3HBIMU M3-3a PA3HOTO YKMCAA aTOMOB —
OT ABYX AO MHOTHMX MUAAMOHOB. Ho raaBHOe TO, 4TO
B MOAEKYAAX MOTYT OBITH Pa3HBIE COYETAHUS XUMU-
YEeCKMX JAEMEHTOB: ABa aToMa BOAOPOAA U OAMH
aToM KHCAOPOAA — 3TO TPEXATOMHAsI MOAEKYAA BOABI
(kopoTkas 3amick H,O), a ABa aToMa KHUCAOPOAA U
OAWH aTOM yTAE€POAA — 5TO TPeXaTOMHAasI MOAEKyAQ
yraekucaoro raza (CO,). Ho 1 MOAEGKYABI ¢ OAMHA-
KOBBIM HaOOPOM aTOMOB TO’Ke MOIYT OBITH Pa3HbI-
MU — H3-3a TOTO, YTO 3TU @TOMBI II0-Pa3HOMY CO-
E€AMHSIIOTCS APYT C ADYTOM HAU TIO-Pa3HOMY PacIlo-
AOJKeHBI B IIpOCTpaHCTBe. HaKoHel], pa3Hble Bellle-
CTBa MOTYT ITIOAYYaThCsl, €CAU B HUX OOBEAUHSIOTCS
pasHbIe BUABI MOAEKYA. 1 BOT BaM pe3yAbTaT: U3-3a
Pa3HOro YMCAQ TPeX MUKPOUYACTHUL] B aTOMe (IIPOTO-
HOB, HEUTPOHOB U 9AEKTPOHOB) IIOAYYaeTCsI MHOTO
Pa3HBIX aTOMOB, M3-3a Pa3HOro Habopa pa3HbIX aTo-
MOB B MOAEKyA€ IIOAYYAIOTCSI OUYeHb-OUYeHb MHOTO
Pa3HBIX MOAEKYA, U3 9THUX Pa3HBLIX MOAEKYA AU U3
UX Pa3HBIX COUYETAHUIN B OAHOM BellleCTBe IIOAYYa-
€TCs1 OUeHb-OUeHb-OYeHb MHOTI'O Pa3HbBIX BEIIECTB.

AYP. Bpaso, moaoper! Pacckazaa KOpPOTKO, TO-
HSITHO Y, TA@BHOE, IIPO CaMoe I'AaBHOE.
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6 danHwlit momenm ( Ne 3 )2 I'de

Dedunvt ycot (Ne 4)? [ToOnse-
wuch Ha camojeme 8vL.COKO HAO zpynnoil cmy-
0enmo8 u noeeprHys 20108y 6 CMOPOHY MOPS,
MONMCHO caesa ysudemdv KpvLucKue Gepeza. B ka-
Koe épems Ovli COeLAH 2PYNNOB0LL nopmpem —
00 noaydusa uau nocae (eonpoc Née 5)?

ITepen. OAHO y HAC MOKa OCTAETCS HESICHBIM —
KaKUM KAEeeM CKAeeHBI MUKPOYACTUIEI B @TOMHOM
SIAPE U YeM CKAEEHBI aTOMBI B MOAEKYAAX.

MHCTPYMEHT «M» — HAII BEPHBIN U
MOI'YYUU ITIOMOIIHUK B HAYKE U B
JKHU3HU (u3 rekuuu 6)

AYP. Ilpeskpe ueM HauaTh 3Ty AEKIUIO, XOUy
CKa3aTh HECKOABKO CAOB O BaIlIMX 3aHATHUSX B IIIKO-
Ae. Bel mocemiaeTe mIKOAy 11 AeT, IpOBOAUTE Ha
ypokax npuMepHO 1000 uyacoB B rop U ellle IOA-
CTOABKO HaBepHSIKa TpPaTUTe Ha AOMAllIHUE 3aAa-
HUA. 3a 3TO BpeMd (B cymMMe Ooaee 16 ThICAY 4a-
COB) BBI [IOAyUYaeTe OrPOMHBIM 00beM 3HaHUW. Hartm
C BaMHU AEKIIMH, TaK >Ke KakK 1 KHura «Camoe raas-
HOe — IIOHATh caMoe T'AaBHOe», KoTopasi OYAeT
TIOATOTOBAEHA Ha X OCHOBE, HUKAK He MOTYT KOH-
KyPHPOBAThb C BO3MOJKHOCTSIMH IITKOABI ¥ IIPU3Ba-
HBI AWIIB IIOMOYb BaM B MOHUMAHUU ITKOABHBIX
TIPEAMETOB U OTAEABHBIX TeM. [TosToMy aBTOp OYy-
Aylel KHUTH, COCTaBASI ee IIOAPOOHBIN IAaH, IPO-
CMOTpPEeA IIKOALHBIE YUeOHUKHU M 0COO0 BBIASAWA
TeMBI, KOTOPBIM, KaK €My ITI0Ka3aA0Ch, B IIIKOAE HAAO
OBl YA@AUTH OOABIIIe BHUMaHUA. ABTOD KHUTH IIO-
TIPOCUA MEHSI IIOCBATUTH 3TUM TeMaM CIIeITanb-
HBIE AeKIIMH, ¥ OAHA U3 TAKUX 0COO0 Ba’KHBIX AEK-
nui OypeT BaM celyac IIpeACTaBAEHA.

Cpasy ke MOSICHIO, UYTO CTOUT 3@ 3TUM IIPUAY-
MaHHBIM MHOIO TAaWHCTBEHHBIM Ha3BaHUeM «MH-

CTPyMeHT «Mp...
T'onaoca. Sl 1 caM 3HaI0 — 3TO MOAOTOK... 3a4eM
HayKe MOAOTOK?.. VIHCTpyMeHT «M» — 3TO MOH-

Ta’KHBIM MasSABHUK AAST COOPKU U PEMOHTA JAEKT-
POHHBEIX cxeM... CKy4HO MBICAWUTE, AOPOTHE CTy-
AeHTHL. MHCTpyMeHT «M» — 3TO CBepXCEKpeT-
HBIM «Maruyeckui KpUCTaAA», KOTOPBIM Aasep-
HBEIM AyYOM pPe’KeT M COEAUHSET JKeAe30, AePEBO,
TIAACTMACCy, CTEKAO, OAHUM CAOBOM, AIOOBIE Ma-
TEPHAAHI ...

AUYP. Bce HaMHOro mpoliie, UHCTPYMEHT «M»
— 3TO MOAEAN.
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Toaoca. MaCcTpyMeHT «M» — aT0 Mopean? Ta-
KOTO He MOJKeT OBITh... DTO KaKasi-TO OIIMOKaA... Y
MeHs AOMa MaAeHbKUEe MOAEAU aBTOMOOUAEH, Iie-
Aast Koaneknug — 180 mtyk. M moyeMy oHU HH-
cTpyMeHT?.. KasKABIM peOGeHOK IIPO MOAEAU 3HAET
— HHKAKOW 3TO He HAyYHBIA NMOMOINHUK... M B
SKU3HU MOAEAM HU4YeM He momoraroT. [IpocTo ur-
PYIIKHK... A g BCerAa AyMana, YTO MOAEAb — 3TO
KpacuBas >KeHIWHA, KOTOpas IPOXOAUT IIepep
ITyOAMKOM ¥ MOAHYIO OAEKAY IOKa3bIBaeT...MoK-
HO CYUTATh, YTO MOM KYKABI — 3TO MOAEAU AEBO-
yeK. OHH TOJKe «MOT'y4MH IOMOIIHUK HayKU» ¢

AYP: CAOBO «MOAEAB» (OT AQTUHCKOTO MOGYAYC
— Mepuao, obpa3sey) CHadara yIoOTPeOASIAOCH B
CMBICAE «OOpasen AAS IMOAPa’KaHUsI», a TakKe
«yTIpOIIeHHasA KON YeT0-TO PeaAbHO CYIeCTBY-
IOIIlero», HalpuMep, HeGOABIIas MOAEAb Hapyc-
HUKa, KapeThl UAM ABOPIIA.

3HAYEHUE CAOB CO BPEMEHEM MOJKET ME-
HATHCA. 1AM TOABI, ATOAU OTKPBIBAAU U MEHSIAU
OKpy»karomui Mup. [Ipu 3TOM UM IPUXOAUAOCH
He TOABKO BBOAUTDH B CBOM A3BIK (TOUHEE, B I3BIKU
— WX U B APEBHOCTU OBIAO HEMAAO, a cenyac
HACUMTHIBAIOT OKOAO 2500) HOBBIE CAOBQ, HO M pac-
IIUPSITh 3HaUeHUe CTaphiX. Bo3bMeM, K IpuMepy,
CAOBO «3AEKTPUYECTBO» (OT IPEYECKOTO IAeKm-
poH — ssnmaps), KoTopbIM 400 AeT Ha3ap Ha3BaAU
3aTaAOYHYIO CHAY, IPUTSITUBABIITYIO MEAKHE KAOUKK
IIeAKa.

CBeTAaHa. A TOUeMy BBI CUUTAETe, UYTO 3TO OBIAO
400 aAet Haz3ap? S uMTaAa, YTO PO IAEKTPUYUEC-
ke cuabl eme 2500 AeT Haszap 3HAAU ApPEeBHUE
TPEKU.

AUP. AeNCTBUTEABHO, KHUTY TeX BPEMEH IIOA-
TBEPIKAQIOT, YTO B OMBITaX C HATEPTHLIM STHTAPEM
TIOSIBASIFOTCSI HEM3BECTHBIE paHee CUABL. Ho Hurae
He CKa3aHo, UTO y’Ke I'PeKU Ha3BaAU 3T CUABI SAEK-
TpudecTBOM. Y ToOuHO U3BecTHO, uTO O6onee 400 AeT
Ha3zap 3TO CAOBO BBEA B CBOM Hay4YHBLIE OTYETHI U3-
BECTHBIN QHTAMMCKUN BPa4y U UCCAEAOBATEAb IAEK-
TpudecTBa Buabsam ['uab6epT. To OBIAO YAUBUTEAD-
HOe BpeMs — MUP BO3POKAAACS ITIOCAE AOATOTO
CPEAHEBEKOBOT'O CHA, MBI C BAMHU IT037KEe MTOCBSITUM
9TOM a10xe Bo3poskaeHMs clielnaAbHYIO ASKIINIO.

Ho BepHeMmcs, OAHAKO, K CAOBY «3AeKTpUYe-

CTBO» — ceiuac oHO 0003HaYaeT COBCEM He TO,
9TO BO BpeMeHa [mabbepTa. CeropHs anekTpuue-
CTBO — 3TO MOIIJHEHIINE 3AeKTPOCTAHIUH, 5TO

CBET B AOMaX U Ha yAWI[aX, MUAAMOHEI SAEKTPO-
MOTOPOB, ITOMOTAOIINX HAIIUM MYCKyAaM, SAEKT-
pomoe3pa, KPAacOYHBIN TEAe3KpaH U PEHTreHO-
BCKUY anImapar, IO3BOASIONINM Bpady 3aTASHYTH
BHYTPB HAIIIETO TeAa.

3HaueHHe HEKOTOPHIX CAOB MEHSETCS, KOTAQ
AIOAW HQUWHAIOT TAy0OyKe IIOHUMATh TO, UTO C 3TH-
MU CAOBaMHU CBsi3aHO. Bo3pMuTe, K mpumepy, Ta-
KO€ CAOBO, KaK «TeIlIAOTa», OHO BCErAa Ha3bIBaAO
3HAKOMEIE BCEM, HO HEOO'bSICHUMEBIE CBOMCTBA Ha-
TPETHIX MPEAMETOB, & ceuac 0O03HayvaeT elle U
TIIATEeABHO N3yYeHHEIe IIPOIIeCCHl B MEPE aTOMOB
U MOAEKYA: TEMIIEPATypa BOABI B YaHUKE PacTeT
IIOTOMY, YTO IIPX HarpeBe yCHAMBaeTcd Hecropd-
AOYHOE ABMJKEHME MOAEKYA, OHHU 4Yallle ¥ CUABHEN
COYAAQPSIIOTCS U OOABIIIE BHIAGATIOT SHEPTHH.

Cepreii. Eie oyeHb M3MEHHUACS CMBICA CAOBA
«3HaHue». Ero, KOHEYHO, IJeHUAU U paHblle — B
KaMeHHOM BeKe HaBepHAKa YBa’KaAW OXOTHHKA,
KOTOPBIH AyUIlle ADYTHX 3HaA, KaK BEICAEAUTD Ma-
moHTa. Ho emie Goarlre, st AymMaro, B Te BpeMeHa
LIeHUAU CHAY M AOBKOCTb. A celfyac BCce IOHMMa-
IOT, 9TO CaMoOe TAaBHOEe — 3TO 3HAHWS, OT HUX
Bce 60raTCTBO YeAOBEUYECTBA.

«Hayka m :ku3un» Ne 4, 2007.

JKopuk. /1 3apnaaTa 3a 3HaHUSI HAMHOTO OOAB-
1Ie, yeM 3a (pusmdecKyro paboTy.

ITepen. MBI HauaAu 3TOT MHTEPECHBIM pasro-
BOP O CAOBaX AASL TOTO, YTOOBI KAaK-TO IOSICHUTH
ABa Ba’KHBIX A HAC CAOBA — «HMHCTPYMEHT» U
«MOAeAb». Tak paBaiiTe IOTOBOPUM UMEHHO IIPO
HUX.

AUYP. OueHb CBOEBpPEMEHHOE IIPEANOKEHUE.
HauneM, mo>kaAyH, CO CAOBA «MHCTPYMEHT».

NHCTPYMEHT — 3TO HE TOABKO MOAOTOK,
IMUAA VAU OTBEPTKA. [TpeacTaBbTe cebe, 9TO MBI
C BaMU COYMHSIEM CAOBapb AAS MAQAIIUX IITKOAB-
HUKOB M HaM HY’KHO OY€Hb KOPOTKO OOBSICHUTH,
9TO Takoe MHCTPyMeHT. Kakme OyAyT IIpeproske-
HUS?

Hukura. VIHCTpyMeHT — 3TO KakK OBl JKenes-
HOEe IIPOAOAJKEHNE YeAOBEUEeCKOU PYKH, UHCTPY-
MEHT II03BOASIET HaM AEAATh TO, YTO PYKaMH CAe-
AaTh TPYAHO AW HEBO3MOJKHO — paspesarh AOC-
KU, OTBUHYMBATDL Ta¥iK¥, 3a0UBATh UAU BHIAEPTHU-
BaTh TBO3AU.

3ypuK. VIHCTpyMeHT — 3TO BCe, YTO IIOMOTaeT
4YEeAOBEeKy paboTarh. Y NAOTHUKA — 3TO NHAQ, Y
3yOHOTO Bpada — OOpMalllnHa, Y MUAUIIIOHEPA
— CBUCTOK.

Camra. IHCTpyMeHT — 3TO IIPeAMEeTHI, IIPOoIjec-
CHl U NIPABUAQ, KOTOPBIE YBEAUYHBAIOT BO3MOJK-
HOCTH paboTaiollero 4eaoBeKa. AIOAU ITUPOKO
HWCIOAB3YIOT TaKWe MHCTPYMEHTHI, KaK MOAOTOK,
MUKPOCKOII ¥ TEAECKOIl, KaK TabAMIla YMHOMKe-
HUSI, FpaMMaTHYecKue IIPaBrAa, IIOMOTAIOIINe HaM
nucath 6e3 OLIMO0K, MUKPOKAABKYASITOP, KapAU-

/54?TMH\<A —VOfEb
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Puc. 4. Pucynok us paboyux mempadeit Mawu.

orpad, Ha sKpaHe KOTOPOTro Bpay BUAUT, KakK pa-
OoTaeT Hallle cepalle, MaTeMaTU4deckue opMy-
ABI, TIO3BOASIIOIIUE OBICTPO U AETKO BBIYUCASITH
MIAOIIAAL KpyTa UAM OOBEM IIapa, 9achl — HHCT-
PYMEHT AAST OIIPEAEAEHUST BpEMEHU.

AUP. OT0 mocrepHee OOBsICHEHHE IIOAydYaeT
IIePBYIO IIPeMUI0. ABTOP ITIOAUYEPKHYA TAGBHOE —
B Hallle BPeMs CAOBO «MHCTPYMEHT» UMeeT O4eHb
LIIMPOKUM CMBICA. Telepb MBI MOJKEM CMEAO OT-
METHUTh, 4YTO K UUCAY HAIlIUX IOMOUIHUKOB-UHCT-
PYMEHTOB OTHOCSITCSI MHOTOUMCAEHHBIE U Pa3HO-
0Opa3HbIe MOAEAH.

B BBINyIIeHHOU UyTh OOAee CTa AT Hasap OH-
nuraoniepany nsparerert @. A. Bpokraysa u U. A.
Edpona ckazaHO, 4TO MOAEAB — 3TO «IIOAOOME Ka-
KOTO-AM00 IIPEAMETa, CAGAAHHOE M3 AePeBa, IIPob-
KU, KapTOHA, BOCKQ, TAMHEI, MeTaAAa UAM APYTOTO
BellleCTBa, BOCIIPOU3BOAIIIee 3TOT IIPEAMET C TOU-
HOCTBIO, HO B YMEHBIIIEHHOM BUAe». /\eT yepe3 30
nepBoe u3panre BCO (Boablias coBeTCKas SHIIUK-
AOTIEAMSI) COOOIIAeT, YTO MOAEAb — 3TO I[eHHBIM
MHCTPYMEHT aBUAKOHCTPYKTOpA: yMeHBIIeHHbIe
MOAEAU CaMOAETOB MOKHO UCCAEAOBATDH B BO3AYIII-
HOM IIOTOKE, a 3aTeM YUUTHLIBATh PE3YABTATHI 3TUX
HCCAEAOBAHUH IIPU KOHCTPYUPOBAHUU HACTOSIIINX,
OOABIIIMX MAIIIVH.

IMTpoxoAUT ellle AeT TPUAIATHL-COPOK, U O4ePeA-
Hoe uspaHue bCO npeACTaBASIET CAOBO «MOAEABY
B €ro HBEIHENIHeM, IIMPOKOM 3HAUYeHHHU — 3TO, B
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YaCTHOCTH, YCAOBHBIN UAU MBICA€HHBIM 00pa3 Ka-
KOT0-AM00 00'BEKT], HAIIPUMeP PUCYHOK, YEPTEXK,
omucaHue, Kapra, TabAWIla, CXeMa, MAAH U TakK
Aanee. [Ipu onpepeAeHHEBIX YCAOBHSX 3TOT o6pa3
HUCIOAB3YETCsI B KAUeCTBE «3aMEHUTEAs» WA’
«IIPEACTaBUTEAST» caMoro obwekTa. M panee co-
06IIIaeTCst, YTO MOAEAUPOBAHIE, TO €CTh CO3AAHNE
MoAeAel U paboTy C HUMH, IIUPOKO UCIOAB3YIOT
AT ICCAEAOBAaHUU B OMoAorum, (hUsuKe, acTpo-
HOMWH, TEOAOTHH, OAHUM CAOBOM, IMPAKTUYECKU
BO BcexX Haykax. OT ceba A0OaBAIO, 4TO U MBI C
BaMH, A@Ke He 3aMeuast 3TOTrO, IOAB3YeMCsI MBIC-
AEHHBIM MOAEAWPOBAHUEM IIPU PEIIeHUN CBOUX
JKUTEHUCKUX 3aAaU.

Ilepern. A MO>KHO TIPUBECTH HECKOABKO TIpHMe-
POB, ITOKAa3BIBAIOIIIX, KAK MOASAY [TIOMOTAOT HayKe ?

Puc. 5. OctosgHule demanu, ¢ KOMoOpvLMU padomaem
6eIUKAA HAYKA XUMUS, — MO MONeKyabl. [Ipocmeil-
was modesb MOLEKYIbl — ee XUMULeCKAs POPMYAa
(A, popmynra amMuHOKUCIOMbL 2IUYUH ), OHA PACCKA-
3vi6aem, KaKue amomol ( XuMu4ecKue dl1eMeHmbt) u
6 KaKom Koauiecmee 6xo0am 6 mosexyny. dacmo
DOPMYNLY MONEKYNbL OMHOCAM KO 6CeMY 6€UseCmay,
max u 20eopam — @Gopmyaa 600bl, POpMYLA Yee-
KUC020 2a3a u m.n. HHoz0a nonv3yomces HecKob-
K0 00siee nOOPOOHOIL MOOeNblI0 — CMPYKMYPHOLL
@dopmyanoir (B, 6ce ma e MONEKYLA AUYUHA ), KO-
mopas yxasviéaem, KaxK amoMbl C6A3AHbL MeHOY CO-
ooil. Caedyrowum uazom cmana 00semMHas modeisb
CPABHUMENLHO HeboIbwux Monekyn (B, eauyun ).
Cez00Hs moHKUue Memodbl uccaedo8aHUll, NePCOHANL-
Hble KOMNbIOMepbl U CO8ePULeHHbLe NPOZDAMMbL NO-
36071410 ONEPAMUBHO c030a6amb 06seMHble MoOe-
2U OONbWUX MOSEKYN, 8 mom wucae beaxos (I', na
PUCYHKe NPOCMPAHCMBeHHASL MOOeLb MONeKY bl OeJl-
Ka MU02100UHA, 6bl0eNieH Yiacmok, z0e Haxooumces
00HA U3 MOJIeKY]l AMUHOKUCLOMbL eauyuH ). IIpo-
CMpaHcmeerHvie KOMNbIOMepHble Mo0enU OOIbULUX
MOLEKYS 3amemHo 00ezuarom pabomy XumMuKos —
uccnedosameaeil u co3damenell HOBbLX 6€U,LCME U
npoyeccos. C nomouwplo 06seMHOl MOOeau, Hanpu-
Mep, 6 6esIK060lL MOLEKYLe MONCHO MOUHO 6bI0paAmb
HYXCHOe Mecmo U cnoco0 npucoe0uHeHUs K Hemy
H06020 JleKapcmea, & maxice 6 HeQoCMynHuLX paxee
nodpobHocmsax uccnefoeams MexaHu3Mbl 3a00.1e6a-
HUSA.
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AUP. KoHeuHO, U BBl 3TH IIPUMePHI IPEKPACHO
3HaeTe, HO TOABKO He AYMaAM O HUX KakK O paboTe
C MOAEASIMU — OBIAU B IIA€HY CTaphbIX IIPEeACTaB-
AeHHulU 06 9TOM CAOBe.

HBIHEIITHUY TAYBOKUI CMBICA CAOBA «MO-
AEAb», K COXKAAEHHMIO, MEAAEHHO AOXOAMT AO
IIVPOKOM ITYBAUKU. VITak — HECKOABKO IIpU-
MepOB, O KOTOPHIX BbI IPOCUAH.

IIpuMep mepBBIN: UYepTeXKHU, HezaMeHHUMas
MOAEAB AAST KOHCTPYKTOPA, CO3AAIOIIEr0 HOBYIO
MAIIIIHY, ¥ AAS MeXaHHKa, PEMOHTHPYIOIIETO CTa-
pyto. Bes aroit Mopean, 6e3 yepTerka, KOHCTPYK-
TOPY IIPHUIIAOCH OBI 3aKa3bIBaTh AETAAW AAS HO-
BOY MAIIVHBI (HAlpUMep, CTAaAbHEBIE IIEeCTEepPeH-
KM) U, IOAYYUB UX, IPOOOBATh — IIOAOUAYT OHU
AU He IIOAOMAYT. BMecTo aToro 6e3ymust KOHCT-
PYKTOp CHauana oTpabaThIBaeT MAIIMHY Ha MOAE-
AW — B UepTe’KaX, CBOOOAHO MeHSAS UAU YTOYHSA
dopMy, pa3Mepsl U pacIOAOKeHHe AeTarel. Pa-
3yMeeTCsl, IOTOM CO3AAI0TCSI ONBITHBIE 00pa3Iibl
MaUIUHEI ¥ TOAIIPABASIETCS TO, YTO OBIAO HETOYHO
OTpaboTaHo B yepTeskax. Ho Takue Hen3OeKHEIe,
KaK ITPaBUAO, ITIOIIPABKU AA’Ke CPAaBHUBATH HEAB3S
C OrPOMHEBIM 0OBEMOM ITEPEAEAOK B MallIMHe, CKOH-
CTPYHUPOBAHHOM 6e3 YepTeKa, «Ha FAA30K».

Anppeit. {1 Bce OHAA: paboTa C MOAEABIO IIO-
3BoAgeT 6e3 0cob0ro TpyAa OTpaboTaTh U NIPOBe-
PUTH Ha HEM BCe, YTO HY’KHO OTPaboTaTh U IIPO-
BepuTh. [Tocae 3TOro AIO60€ AEAO MOJKHO AEAATh
YBEePEeHHO, OBICTPO U IIPABUABHO.

AUP. O6 3TOM MOJKHO CKa3arTh ellle U Tak: pa-
60Ta C MOAEABIO U30aBASIET OT YTOMUTEABHOTO U
AOPOTOTO METOAA ITPOO U OLIUOOK.

Ho BepHeMcsl, OAHAKO, K HAIleMy CIIICKY MO-
Aenet.

IIpuMep BTOPOI¥: aHaANU3 KPOBH, CITUCOK BasK-
HEWIINX ee COCTABASIIOIINX C YKa3aHUEM X KOAUYe-
CTBa. JTa MOAEAb (aHAAM3 KPOBHM) MHOTO€ TOBOPHUT
Bpady O COCTOSIHUU TIAI[EeHTa, O TOM, KaKre GHOXU-
MHYECKHE IIPOIECCHI IPOTEKAIOT B €ro OpraHu3Me
HOPMAABHO, @ KaKue C OTKAOHEHHUSIMH OT HOPMBL.
Yepes HEKOTOPOe BpeMs Bpad BHOBb AGAAET aHAAW3
KPOBH U 110 I3MEHEHUSAM B 3TOM MOAEAU BUAWT, KaK
TIOAEVICTBOBAAM Ha IaljeHTa AeKapCTBa U Kak BOOO-
11]e IPOTEKAeT OONE3Hb.

IIpumMmep TpeTHI: reorpaduyeckas KapTa, Mo-
AeAb MEeCTHOCTH, B INOSICHEHUAX M OIleHKax He
HY’KAQETCSL.

IIpuMep YeTBEPTHIN: MaTeEMaTHUYECKOE OIU-
canwue TeopeMms! [Tudaropa: a®> + b?> = ¢, rpe am
b — KaTeTBl IPSIMOYTOABHOTO TPEYTOABHUKE, & C
— ero runoreny3a. C IOMOIIBIO 3TOM MOAEAU MOK-
HO 6e3 TpyAa Y3HaTh AAMHY KaKON-AMOO0 CTOPOHBI
TPEYTOABHUKQ, €CAU U3BECTHA AAMHA ABYX ADYTHX
cropoH. [TopoOHBIE MaTeMaTHYeCKHEe MOAEAH CO-
3MAIOTCST AASI CaMBIX pasHBIX IIpeameroB u Ipo-
1IeCCOB, ¥ Ha 3TUX MOAEASX IPEABAPUTEABHO OT-
pabaThIBAIOT, @ 3aTeM 0e30IIMO0YHO BBITOAHSIOT
OYeHb CAOKHBIE OIIEePAIlUH — OT KOMITBIOTEPHOTO
NIPOEKTHPOBAHUSI MUKPOIIPOIIECCOPOB U ITOMCKOB
MEeCTOPO’KACHMH HeTH A0 3aIlyCKa KOCMUYECKHUX
anmnapaTtoB Ha Mapc.

IIpuMep OATHIN: dAeKTpHUYECKas CXeMa Te-
AEBHM30pa — MOAEAB BCEX €r0 IAEKTPUIECKUX Iie-
el U COeAMHEeHHUsI BCeX ero AeTaAewH.

IIpuMep MWIEeCTOM: Ky30B A€TKOBOTO aBTOMO-
OMASI B HATYPAABHYIO BEAWYHWHY, M3TOTOBACHHEBIN
U3 IBETHOTO IIAACTHAMHA. Ha Takoi Mopean AM-
3aiiHep oTpabaThIBaeT BHeIIHNe (hOPMBI OyAyIIIei
MaIIuHbL. [TpoAOAKATE?
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Huxkurta. He HYy>XHO — BCe IIOHSATHO. MBI cAa-
eMcsl...

AUP. A BMecTe C TeM OIPOMHOE YHUCAO AIOAEH
HUMEIOT O MOAEASX COBEPIIEHHO HeBepHOe IIPEeA-
cTaBAeHre. HepaBHO B Halllel ITOCEAKOBOM OMO-
AHUOTEKe g IIPOCMATPHUBaA IIepPeBEACHHYIO C aHI-
AUNCKOTO BEAMKOAEITHYIO ACTCKYIO S9HITUKAOIIEAHUIO,
B Hel HAIIMCAHO BOT 4TO: «MOAEAb — MaAeHBbKas
KOIMS 4eTO-HUOYAb OOABIIOTO». DTO TaK, HO 3TO
AMIIb OAHO M3 MHOTUX 3HAQUE€HUMN UCKAIOUUTEABHO
Ba’KHOTO CAOBA «MOAEABY.

ITama. Y MeHs ecTh Ipockba. MoaeAr, 0 KOTO-
PBIX MBI Y3HaAW, B OCHOBHOM OTHOCSATCS K HayKe.
A Ha3BaHUe AEKIUU FOBOPUT, YTO MOAEAU — 3TO
HaIll ITOMOIIHUK ellle U B )XU3HU. MO>KHO IOIPO-
CUTh BaC IIPUBECTU XOTS OBl OAUH IIpUMEpP TOTO,
KaK 3TO AGAAETCSI — KaK MOAEAU IIOMOTAlOT HaM
SKUTH?

AUP. Cuauyana CKaKy O >KU3HHU KaK O OMOAOTH-
YeCcKOM IIpoliecce.

B BMOAOTMYECKUX ITPOIIECCAX MOAEAM UC-
TIOAB3YIOTCS HA KAJKAOM IIATY, A OAHA 13 MO-
AEAEM CAEAAAA BO3MOKHBIM CAMO CYII[ECTBO-
BAHME )KM3HU. A0 CHX IIOP MBI B OCHOBHOM TO-
BOPHAM IIPO MOAEAb, KOTOPYIO MO>KHO Ha3BaTb
VIIPOIIeHHOM KoNuel KaKoM-TO peaAbHOCTU. Taxk,
HaIpuMep, reorpaduyeckas KapTa — yIPOIeH-
Hasl KOIIUS MECTHOCTH, Ha HeOOABIIION KapTe MEI
BUAMM OTPOMHYIO TEPPUTOPHIO, HAXOAUM MeCTO,
TAe BCTPEUaroTCs ABe HY’KHBIe HaM AOPOTH, A€T-
KO OIIpeAeAseM pacCTOsiHHe A0 3Toro Mecra. Ho
MOAEABb — 3TO He TOABKO YIIPOIIleHHast KOIUS pe-
aABHOCTH, MOAEABIO TaK’Ke HasbIBalOT oOpasel],
II0 KOTOPOMY CO3AA€eTCs KaKoe-AnOo m3penme. B
COBPEMEHHOM IIPOU3BOACTBE 00513aTEABHO €CTh yT-
BeP’KAEHHBIM oOpasel] (3TaAOH) aBTOMOOUAS, Te-
AeBU30pa UAU BEpPTOAETa, U BCe MAlllUHBI, KOTO-
pble CXOAST C 3aBOACKOTO KOHBelepa, — 3TO KO-
MUY 3TAAOHHOTO 06pas3lia, KOIUK THIATEeABHO HC-
MBITAHHOM U YTBEP>KAECHHON MOAEAU.

Bce BB, KOHEUHO, CABIIIAAH, YTO B KAETKAX Ka’K-
AOTO PaCTeHUsI, Ka’KAOTO JKUBOTHOT'O, HACEKOMOTO,
KaXKAOM OAHOKAETOUHOU OaKTepUU eCTb OOABIIast
MoAekyAa 1o uMenu AHK. Boabliast B TOM CMBIC-
Ae, UTO 3TO ILIeTIOYKa U3 MOAEKYASIPHBIX OAOKOB, B
KOTOPOM B CyMMe MOJKET OBITh HECKOABKO MUAAU-
OHOB aToMOB. Moaekyara AHK — 3To ocoOwIii xu-
MHWYECKHH 4epTeiK, B KOTOPOM OIPEASACHHBIM pac-
TIOAOKEHHEM aTOMOB 3alliCaHO BCe YCTPOMCTBO
opranusma. Ho, kpome Toro, Mmorekyra AHK —
9TO ellle ¥ STAAOHHBIM oOpasel], ¢ KOTOPOTo KOIN-
pytoTcad HoBble MOAekyAbl AHK, oHU IO Hachaea-
CTBY IIE€PEAAIOTCSI CACAYIOIINM ITOKOAEHUSIM Pac-
TEeHUU WAM JKMBOTHBIX, 1 MMEHHO IIO3TOMY IIpa-
Ipa-IIpaBHyYKa Ballled KOIIKU YCTpOeHa TaK JKe,
Kak ee IIpa-Ipa-pabdadyika. DcTadeTa )KU3HU Ha
Halllel IAaHeTe Hadarach TOTAQ, KOTAQ IIPUPOAA
HAay4YMAACh KOIIMPOBATh MOAEKYASIDHBEIE UePTEeKH
C MepBOTO YAQUHO CAOJKHBILIErocs oOpasma — C
TIePBOM MOAEKYASIPHOM MOAEAM.

Temneps 0 poAU MOAEAEM U MOAGAMPOBAHUS B
TIOBCeAHEeBHOU >Ku3HU. Hauny ¢ 3abaBHOM, HO C
Cepbe3HBIM CMBICAOM HCTOPUM, KOTOPYIO OUeHb
COBETYIO 3aIIOMHHUTb.

HAYMHHNA KAKOE-ANBO AEAO, ITIOAE3HO
BCIIOMHUTH O MAABYMKE C ITUAOUN U TABYPET-
KOW. MHOro AeT Ha3ap B KHUJKKE C KapTUHKAMU
s1 IPOYMUTAA O MAaAbYHKE, Y KOTOPOTO ObIA@ XOPO-
11ast TabypeTKa, HO ¢ MaA€HBKUM HEAOCTATKOM —
OHa HEPOBHO CTOSIAA HA NOAY. MaAbUYMK PEITuA
[TOIIPABUTH AEAO ¥ HEMHOTO TTOAITMAVA OAHY HOJXK-
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Puc. 6. B Opesrnem mupe, euwe He chopmuposas,
603MONCHO, CAMO20 NOHAMUS «MOOe/b» U He Npu-
Oymas omoeavHozo cno6a 0a Hezo, 00U UWLUPO-
K0 noavsosanucy moderamu. Hanpumep, zeozpa-
Quueckumu cxemamu 0nsa OaAbHUX nymeule-
cmeuil, cxemoil 36e30H020 Heba 014 MOpen.nasa-
HUS, 2e0MeMmPULeCKUMU NOCMPOCHUAMUY U Mame-
mamuuecKumu Gopmyaamu 0as pazdena opouwae-
mott semau. Ha chumrke: nailidennasa npu packon-
Kax 60abULAsl OPOH30845 MOOeNb NeYeHU 6apana ¢
YKa3aHueMm Yyiacmros, no KOmopsLM Hpeybl Opes-
HUX ampyckoe npedckasviéanu 6ydyuiee.

Ky — TaOypeTKy ellle OOAbIIle TepeKocuno. Caer-
Ka IOATIMAUA BTOPYIO HOXKKY — TaOypeTKy Iepe-
KOCHAO B APYTYIO CTOpOHY. CHOBA 4TO-TO TIOATIH-
AWA, U ONIATH Iepekoc. Tak 3TOT MacTep, npobys
1 ommbasiCh, IOCTEIIEHHO CIUAUA Y TaOypeTKu
BCe HOJKKH{, CBOUMU PYKaMU YHUYTOXKHUA AIOOU-
Myio MebGeab. Huyero sToro He CAYYHMAOCH GBI,
ecAu OBl MaABYMK CHavaAd BCe TIPOAEAAA Ha MO-
AEAH, B AQHHOM CAydYae — Ha 4epTexxe. V3mepua
OBl AMAMHY BCeX HOJKeK, HaOpocaa OBl IIPOCTEHb-
KUH YepTe’X U Ha HEM OTMETHA Obl, KaKyI0 HOXKKY
¥ Ha CKOABKO MUAAWMETPOB HY’KHO YKOPOTHUTb.

Puc. 7. Camas, noxanryit, 8axHas modenv 8 mupe
IAEKMPULECKOU UL IIeKMPOHHOU MeXHUKY —
amo npuHyunuaavHas cxema. Ona noxasvigaem,
KaK aJeKmpuiecKu c8s3aHblL 8ce 0emaau KaKozo-
AUub0 annapama, KaK U3 HUX o0pasyemcs ezo edu-
Has dnexmpuyeckas cucmema. Koncmpyuposanue
npuemMHUKA, MeLe8U30Pa, PAOUOLIOKAMOPA U 110-
0020 UHO20 annapama — 3mo npexcde 8cezo pas-
pabomka ezo oObweil anexmpuyeckoil cxemot. IIpun-
UUNUALbHASL CXeMA COBDeMEHH020 Mese8u3opa,
2py00 2080ps, 8 CMO MbLCAY PA3 CAONCHee MUNUY-
HO020 CXeMHO20 (h)pazMeHma, cxema comogozo me-
Jnedhona 8 deecmu Mulcad pas CLONHCHee €20, & NoJ-
Has cXema nepcoHaLbHoz0 Komnviomepa — 6 500
muaauapdos pas caoxcHee. Bom umo makoe co-
8peMenHas INeKMmPOHUKa!

®PATMEHT
CXEMbI
NPUMEPHO 20
ANEMEHTOB

1956
2006
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A Temeph BOIIPOC: MOT AW MaABYHUK BCE CAe-
AATh XOPOIIO M IIPAaBUABHO Ge3 depTerka?

3ypuk. Hukoraa B >xu3Hm!

Mama. Koneuno, mor 6e1. Hapo OBIAO TOMe-
PUTb AAMHY HOJKEK, a 3aTeM IIOAyMaTh U B yMe
CO06PA3UTh, KAKYIO HOXKKY Ha CKOABKO YKOPOTHUTE.
W HUKAKOI 4epTeK AASL TAKOTO ITyCTSIKOBOTO AeAd
He Hy’KeH.

Anppeit. Ecau 661 OH TOAyMaAa, TO OAHON HOXK-

KOI BCce OOOIIAOCH OBl — Y MeHs y>Ke ObIA TaKOM
CAyYaH. A 3TOT AypadoK B3SIACS ITUAUTH HE AyMa-
IOYH.
AUP. To, 4TO 51 XOUy CKa3aThb BaM B 3aKAIOUEHUe
AeKIIUY, HAYWHAETCH C 3TUX OYeHb IPaBUABHBIX
OTBETOB — IIPEXKAE 4eM OGpaTh B PYKU IIUAY, MaAb-
YUKy HapO OBINO TOAYMaTh. Ho 94To 3To KOHKpeTHO
3HAQUUT «HAAO OBIAO MOAYMATh» 2 VI3BeCTHO, UTO MBI
AyMaeM TOAOBOM, MO3TaMH, YTO JKe KOHKPETHO IIPO-
HUCXOAUT B HAlllell TOAOBE, B MO3TaX, KOTAA MEI O
4eM-HUOYADL AyMaeM?

B BOABIIMHCTBE CAVUAEB MBIIIAEHUE —
3TO CO3AAHUE MOAEAEN B HEMPOHHBIX CE-
TAX TOAOBHOIO MO3TA U PABOTA C 3TUMHA
MBICAEHHBIMU MOAEASIMU. 'haBHBIe paboTa-
IOIIIMe A€TAAU MO3Ta — HepBHBIE KAETKH, HeHpo-
HBI, B TOAOBHOM MO3re 4eaoBeKa ux Ooablre 10
MUAAHAPAOB. HEeCKOABKHME CBOMMU OTPOCTKaAMH,
HAIIOMUHAIOUMMH TOHYAHIINE BOAOCKH IIPOBOAOB,
Ka’kKABIM HEHPOH KaK-TO CBS3aH C HECKOABKUMU
APYTUMU HeMpoHaMU (HalOMHIO — uXx Ooaee 10
MMAAHUAPAOB!), 4aCTO U OUeHB GLICTPO OOMEHMBA-
€TCsI C HUMM 3AEKTPOXUMUYECKUMH CHUTHAAAMU
(HEepBHBIMU MMITyABCAMH), U BCe 3TO BMecCTe 00-
pasyeT CAOKHEeUIyI0 CUCTeMY CBI3U U 00paboT-
KU curHanroB. HasbIBaeTcs 3Ta cucreMa «HEHpPOH-
Has ceTb». VIMEHHO B HEMPOHHOM CeTU KaKUM-TO
CIIoCOOOM CO3AAQIOTCS MOAEAU TOTO, O 4eM BHI AY-
MaeTe, UMEHHO B HEHPOHHBIX CETSIX HAYT KaKue-
TO IIPOIIECCH], U3 KOTOPHIX CKAGABIBAETCS TO, YTO
MBI Ha3BIBaeM BBICOKHMM CAOBOM «MBIIIIAEHUEY.

Puc. 8. B mapme 1953 z00a anzauiickue yueHvle
Ioceitme Yomcon u Ppencuc Kpur packpoiau He-
packpvleaemvlil, Ka3aiocb, zeHemuiecKuil Koo,
NnoHAAU cucmemy KOOUPOBAHUS U KONUDOBAHUSA
HacaedcmeeHHOU UHPOPMAYUL U NOCTPOULU MO-
Odeav deouinoli cnupaau [JHE — 00HYy u3 cambix
3HAMeHUmMbLX Modeiell 6 UCTOPUU HAYKU.
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CeeTAaHa. YTo 5TO 3HAUUT «KaKUM-TO 00pa3oM
co3pat0TCsT MopeAn» ? KakuM MMEHHO CIIoco60M
oHM co3parorcs? Kak, Hampumep, BBITASIAUT B
HEMPOHHOH CETH MOAEAb TAPEAKH, KOTOPYIO 51 XOUy
TIOMBITD ¢

Peps Au. U Kak MOHATH TaKWe Ballld CAOBa —
«B HEMPOHHBIX CETAX MAYT KaKHe-TO IPOIEeCCH], U3
KOTOPBIX CKAQABIBAETCS Hallle MBIIIAeHHe»? YTo
TIPOUCXOAUT B HEMPOHHOM CETH, €CAU 51 PELIUA T10-
Moub CBeTaaHe U mopyMan: «HaBepy-ka s cHauana
TIOPSIAOK Ha CTOAE» ?

Cepreii. 5l To>)Ke pelllrA BKAIOUUTBCS B 3Ty yOOP-
Ky KBapTHDPEI U AAS Hadana IPOIBIAECOCHUTH KO-
Bep. Kak BBITASIAUT B HEMPOHHOM CETU 3TO MOe
pemtenue? Kak B Hy>KHBIM MOMEHT OYAYT IIOCA&-
HBI HY>KHBIe KOMAHABI MYCKYAaM PYK, KOTOPBIE
AOMKHBI B3SITh IIBIAECOC, BKAIOYHTH €r0 U IIepe-
MeIaTh 10 KOBPY?

AUP. AoAKeH BaC OTOPUYUTH — CETOAHS BPSA
AW KTO-HHOYABb BO3BMETCSH Ha 3TH BOIPOCHL Ae-
TaABHO OTBETHTb.

Hayka oueHBb MHOTOE CAeAard AAS MOHUMaHUS
BEAMKOHN 3arapKy YeAOBEUeCKOIO MBIIMIAEHUS U
SHEPTrUYHO IPOABUTAETCA K 3TOMY ITOHMMAaHUIO
II0 ABYM TAABHBIM HampaBAeHHSAM. OAHO M3 HHX
TPAAUIIMOHHOE — TAyOOKHe UCCAeAOBaHNA (PU3U-
OAOTOB, MOAEKYASIPHBIX OMOAOTOB, ICUXOAOTOB. Ha
APYTOM HallpaBA€HHHU B OCHOBHOM pa0OTaroT Ma-
TeMaTHKH, WH)KEHEPH!, AUHI'BUCTHI, OHU NIBITAIOT-
€ CO3AATh NCKYCCTBEHHBIN MHTEAAEKT, IBITAI0T-
€A HAyYNUTb 3AEKTPOHHBIE BBIYMCAUTEABHBIE Ma-
IIMHBI AeAATh TO, 9TO yMeeT Haml mMo3r. Ho, mue
Ka’keTcs, ellle AAAEKO A0 TOTO MOMeHTa, KOoraa 00
HUCCAEAOBAHUY Y€AOBEUECKOTO MBIIIAEHUS MOKHO
OyAeT ckazaTh: «AeAO0 CAeraHO — Telephb BCe
SICHO».

TAABHBIE EAEOTHI/IKI/I
BCEAEHHOMU (u3 Aekuum 4)

AUYP. Tak CAOSKUAOCE, YTO, PA3MBIIIASS 00 yCT-
POMCTBe HaIllero MUpPa, Mbl B OCHOBHOM 0O0paliia-
eM BHUMaHUue Ha [IpepMeTHl — MBI C BaMU yiKe
KOPOTKO TOBOPHUAU O TAKUX IIPUPOAHBIX IIEAEB-
pax, Kak 3Be3Abl, TAAAKTUKHU, @TOMBI, MUKPOYACTH-
IIbI, MOAEKYABL [IpeaMeThl, OAHAKO, He HaXOAATCI
B COCTOSTHUM abCOAIOTHOTO TIOKOSI, C HUMHU BCETAQ
YTO-TO IIPOUCXOAUT: B 3aKUIIAIOIITEM YaHUKE BOAA
mIpeBpallaeTcs B Iap, MAAHEThl BPalllaloTCs BOK-
pyr COAHIIQ, B COAHEYHOM BellleCTBE COEAUHSIOT-
cs gApa aTOMOB BOAOPOAQ, BEIOpACHIBasg IOPLUN
TenAa U cBeta. Kopode roBops, Halll MUP — 3TO
He TOABKO HeBooOpasuMoe pazHooOpasue [Tpea-
MeTOB, HO ellle ¥ HeBooOpa3uMoe pa3zHooOpasue
IporeccoB. HekoTopkle U3 HUX 00s13aTEABHO HYK-
HO IIOAKapPMAUBATH 3HEPIrue, Apyrue ke, Hao00-
POT, CaMU BBIAEASIOT SHEPTHIO, PACXOAYS KaKue-
TO CBOM 3amachl.

BCE PA3BHOOBPA3MUE ITPOIIECCOB HAIIEIO
MUPA KOPMUTCH BCETO AUIIG IIITEPKOM TAAB-
HBIX CUA. CeropHs M3BECTHBI IIITh TAABHBIX pa-
OOTHUKOB BCceAeHHOH, NATh TAABHBIX CUA, C KOTO-
PBIMM CBg3aHBI Bce [Ipolieccel, HAyIHe B HallleM
mupe. AN Hauana IEPEeYMCAUM 3TH CHABIL, IIOKa
0e3 komMeHTapueB: 1. 'paBuTanys (OT AQTUHCKOTO
IpABUC — MSUKeAbll). 2. DAEKTPUYECKHUE CUABL. 3.
MarauTHBIe CUABL Y, HAKOHeI], AeHCTBYIOIIIE TOAD-
KO B MHKPOMUPE ABE CUABI CO CTPAHHBIMU Ha3Ba-
HugMmu. 4. CuabHbIe (SAepHBIe) CUABL U 5. Chrabble
cuabl. [Tonpo6yro KOPOTKO MPEACTaBUTL BaM ITy
BEAUKOAEIHYIO ISTEPKY.
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TPABUTAIIVMOHHBIE CUABI KAKUM-TO OBPA-
30M TAHYT APYT K APYI'Y ABA AIOBBIX ITPEAME-
TA — ABE MOAEKYABI, ABE 3BE3AbI, ABA SIBAO-
KA HA TAPEAKE. YenoBeK, BUAUMO, OOHApPY’KHUA
rpaBUTAIINIO MUAAMOHEL AT Ha3ah, KOTAAQ OH ellle
He ObIA HeAOBEKOM pa3yMHBIM — Hallll AQAeKue
NpeAKd HadaAM NPUCMATPUBATBCS K OKPY’Karo-
1IeMy MUPY U IOHSIAH, YTO BCe IIOUEeMY-TO IPUTSI-
TUBAETCS K 3eMAe.

3ypuk. JTO, 1 AyMalo, OblAa caMmasd IlepBas B
MUpe Hay4Hasl MBICAb.

Anppent. ['eHHAABHBIN OBIA MY>KUK, KOTODPBIM
IIepBBIM IOAYMaA O 3€MHOM IPUTSKEHUU.

CseraaHa. CaMBbIl HacTOSALIMM reHUl. Bece Apy-
rve C TPyAOM IOAHUMAAU TS’KeAble KaMHHU, CIIO-
THIKAAMCh U IIaAQAW HOCOM B II€COK, COOUparu
yIaBIIMe Ha 3€MAIO CIIeAble OaHaHBI, HO HUKTO
He IMOAYMaA, IoYeMy BCe BCeIAa ABUTAETCSI CBEPXY
BHU3. A 3TOT HellepHbIM APXUMeA MOHSA, UTO Y
3eMAM e€CTb KaKag-TO IPUTATHUBAIOIIASA CHAQ, KO-
TOPYIO MBI Tellepb Ha3bIBaeM IpaBUTAllMEN UAU
TATOTEHUEM.

AUP. ABe C TOAOBUHOM THICSYU AET Ha3aA APEB-
Herpedyeckre MBICAUTEAN IIOAyMaAH, YTO IpaBUTa-
ITMOHHBIM CHAAM AOAJKHBI OBITH ITOABAQCTHBI BCE
HeOeCHBIE TeAQ, YTO IIOA AEUCTBUEM 3TUX CHA /\YHa
KaMHeM yliana Obl Ha 3eMAIO, eCAU OBl ee He yAep-
JKMBaAa Kakasi-To MHas cmaa. A okono 320 AeT Ha-
3ap, B 1687 roay, BeAukutt (hU3UK 1 MaTeMaTuK Vca-
ak HBIOTOH KOPOTKO U YETKO, B BUAE ITPOCTOU (hOp-
MyABI (pHC. 9), TOKa3an, OT 4ero 3aBUCSIT IpaBUTa-
IMOHHBIE CHUABI, U Ha3BaA MX BceMUpPHBIM TAroTe-
HHEM (COrAaCHO TOAKOBOMY CAOBapIO, TATOTEHUE —
CBOMCTBO TeA NPUTATUBATH APYT APYra, CTPEeMAe-
HHe K 4eMy-HUOYAb UAU K KOMY-HUOYAB). Basktoe
npuMedaHue: R — 3To paccTosgHre MeXAy LeHTpa-
MU TSDKECTH ABYX TeA, U €CAU TeAO LIapooOpasHoe,
TO €T0 I[eHTP TS’KECTH COBIIAAAET C IIeHTPOM Ilapa
(puc. 9).

APBY3, KOTOPBIM Y HAC HA 3EMAE BECHUT 10 KU-
AOT'PAMM, HA COAHIE BECUA Bbl 3HAUUTEABHO
BOABIIE, A HA AYHE 3HAYUTEABHO MEHBIIIE. Bbr,
KOHEYHO, AOTaAAACE, ToueMy Ha CoaHIle Bec apOy-
3a YBEAMUMBAETCS, a Ha A\yHe YMEHBIIIaeTC . ..

Toaoca. Aorapanuch... AOTaAAAICH, AOTAAAAVCE. ..
Elle Kak AOTapaAUCD...

Kats. A s1 He pAorapanrachb. MoOKeT, KTO-TO BCe
3TO U IOHUMAET, @ MHE COBEPIIEHHO HEIIOHSATHO,
noueMy IIOCAe IyTellleCTBUA Ha AyHy apOy3 IIO-
XyAeA, a MocAe IyTeniecTBusg Ha COAHIle — IIO-
IIPaBUACH...

Mama. TebGe Bce HENOHATHO IIOTOMY, YTO ThI
MaTeMaTUKy HEHABUAMIIb U Ad’Ke CAyILIATh He
XOYelllb TO, YTO OHa Tebe TaK IOHSITHO U ApyKe-
AIOOHO OOBSICHSIET.

Cama. Cam ap6y3 HHUCKOABKO He M3MEHUACH,
U3MEHUAACh CHAA €T0 IIPUTSIKeHUSI K HeOeCHOMY
TeAy: Ha CoAHIle 5Ta cuAa OOABIIe, UeM Ha 3eM-
Ae, Ha AyHe — MeHBIIIe.

Anppeit. [TocmoTrpu Ha dopmMyay Bcemuproro
TATOTEeHUs. Koraa AeA0 IPOUCXOAUT Ha 3eMAE, TO
B CIIeKTaKAe y4acTBYIOT Macca 3eMAM M, ¥ Macca
apbysa m,, a 6ykBoli F 0603HaYeHa CUAa MPUTS-
>KeHUs apOy3a K 3eMAe.

Kars. 3peck MHe Bce MOHATHO: cuaa F — 3TO
Bec apoy3a...

3ypuK. BoT BupUIIE — caMoe TAaBHOE THI yiKe
TIOHUMaeIIIb. A Teleps ellle pa3 MOCMOTPHU Ha op-
myay. O6e MacCel m, ¥ m, HaXOASTCs HaBePXy, B
YUCAUTEAE APOOH, U IOITOMY, YeM OOABIIIEe M, UAK
m,, TeM Goablie cuna F. Y 3emau macca (m,) Ao-
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BOABHO OOABIIIAs, ¥ BeCUT apOy3 Ha 3eMAe HeMa-
A0 — 10 KHAOTPaMMOB.

CeeTrAaHa. AaBall IIOCMOTPHUM, YTO OyAeT Ha
Conanrne. Teneps m; — 310 Macca Coanna, oHa
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Puc. 9. Pucynok u3 pabouyux mempadeii Cawu.

HAMHOTO OOABIIIe 3eMHOM, ¥ MO3TOMY cHAa F Toxke
OoABlIle, TO ecTb apOy3 Ha CoAHIle TSKeAee.

Cepreii. A Macca AyHbI (Temiepb m, 0603HaYaeT
UMEeHHO ee) HaMHOTO MeHbllle 3eMHOW, U ap6y3
Ha /A\yHe BeCHUT MeHBIIIe.

Kars. Hey>keau Bce Tak mpocto?

AUYP. Tbl cAerana OUeHb Ba>KHBIM HIAT K TTOHU-
MaHUIO, U IIOKQ, IIOKaAyH, 3TOTro AocTaTouHo. Ho
€CAU THI HOMAEIIb B aCTPOU3UKY, IPUAETCS BHU-
KaTb B AeAO IOrAyOsKe. B poloAHeHHe K TOMY, YTO
BBI IIOHSIAY, AT OYAYIIUX acTPO(U3NKOB IIPUBE-
Ay HeCKOABKO nudp. Macca 3emau 6-10?! kuno-
rpamyM, macca AyHbBl B 81 pa3 meHnslle, CoAHIIA
— B 3 MHMAAMOHA pa3 OOABIIe; 3eMHOU PapUuyC
6400 KUAOMETPOB, AYHHBIN — B 3,7 pa3a MeHBbIIIe,
conrHeuHBIE — B 110 pa3 Goapmre. ApOy3, KOTO-
peii Ha 3emae BecuT 10 KuaorpamMm (MAM IIpH-
MepHo 100 HBIOTOHOB), Ha /AyHe Becua Obl 1,7
Kuaorpamma (17 HbtoToHOB) U Ha CoaHIle 214 Ku-
aorpamm (140 mbIOTOHOB). BCMOTpuTech B 3Tu
OudPE, B HUX CKPBITO YTO-TO MHTepecHoe. [lo-
NpoOyHTe AOTapaThCs UTO. A 51 IEPEXO0XKY K CAe-
AYIOIIEH TAaBHOU CHAE — K DAEKTPHYECTBY.

W3BECTHBIN CBhIINVK IIEPAOK XOAMC PAC-
CAEAYET 3ATAAKY DAEKTPUYECKUX CHUA B ITE-
HOIIAACTOBBIX IIAPUKAX. DAEKTPUUYECKHE CUABL
WUTpaloT B HAIlleM MHpPe UCKAIOUMTEABHO BasKHYIO
POAB. AOCTATOYHO CKa3aTh, YTO @TOMEI OO BEAVHSI-
IOTCSI B MOAEKYABL B OCHOBHOM C IIOMOIIIBIO 3A€K-
TPUYECTBA — Y @TOMOB B MOAEKYA€ MOSIBASIOTCS
0011I1e SAeKTPOHHBIE OPOUTHI, OHM KaK OBI CTSATH-
BAIOT, CKAEHBAIOT aTOMBI, CO3AAIOT U3 HUX E€AU-
HYIO CHUCTeMY. DAEKTPHUYECKHe IIPOIEeCCHl U CUT-
HaABI y4aCTBYIOT TaKKe B ABIDKEHHUU KUBBIX Opra-
HU3MOB, B UX NUTAaHUU, B OOMEHe BellleCTB, pas-
MHOJKEHUY, YIIPaBACHUU OpraHaMy, B MBIIIIACHUN.
HecMoTpst Ha BCe 3TO, Y JKUBBIX OPraHU3MOB, 3a
UCKAIOUEHUEM HEKOTOPHIX PBIO, HET «39AEKTpUYeC-
KOTO UyBCTBa», TaKOro, HallpUMep, KaK OLIyllle-
HHe Beca.

JKopuk. 1 npaBpa, 6epelllb, HallpuMep, YalIKy
C MOAOKOM H, He TASIAS, IO BeCy UyBCTBYyellb —
IIOAHAd OHA WAW B HelM IOAOBMHA. A GaTapelKy
CKOABKO HU TpoOrai, HUKaK He IIOUyBCTBYelllb, €CTh
elle B HeH 3apsip, WA BeChb BBIIIIEA.

AUYP. Bo3MOXHO, UMEHHO M3-3@ TAKOW CKPHIT-
HOCTH SAEKTPUYECTBO, paboTast pIAOM C HAMU U B
HAC CaMUX, TaK AOATO OCTaBaAOCh HEM3BECTHEIM.
ITo To# ke MpUYMHE 3HAKOMCTBO C DAEKTPHUYEC-
KUMH CHUAAMHU ITIOAE3HO HAUMHATH C OIIBITa, KOTO-
PBIM IMOKa’KeT, YTO SIAEKTPUUECTBO — 3TO HE BHI-
AYMKQ, YTO OHO PEarbHO CyllecTByeT. OIEBIT Ipo-
CTOM: MIOTPUTE TPSIIKON pacdyecKy MAU IAACTMac-
COBYIO IIAAOYKY, B HUX IIPOCHETCSI ApeMaBlllee
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9AEKTPUYECTBO, U OHU HAYHYT IIPUTSTUBATH MEA-
KHe KAOUKHU Oymaru. [Top AeMCTBHEM CHABI TSKe-
CTH KAOYKU OyMaru AOAKHBI IIaAaTh BHU3, @ OHU

OAvOUMeHIHR.  PABKouke

3 BEX 4 wax eely 34, lodba SArad

UAY dryrqun CAOBAVIH - 34 P50,
Mm_gr'u 30 CBoticTéa OvaLAWTCA
(Fu=—)f

Puc. 10. Pucynox u3 pabouux mempadeii 3ypura.

MIOAHMMAIOTCSI BBEPX, K HaTepToM narouke. O ueM
3TO TOBOPUT?

Cseraana. O TOM, 4TO NPOTUB CHUABI TSIKECTH
AeUCTByeT Kakas-TO ApyTras cuAa. AeHCTByeT u
TOOERAQET.

3ypuK. OTO U €CTb SAEKTPUYEeCTBO. Ypa!

AUP. Takol >kKe OIBIT MOJKHO IIPOAEAATh U CO
CTEKASTHHOM ITAAOUKOH, B Hell IpY HaTUPAHUU TOKe
NIPOCHINAIOTCST JAEKTPUYECKHEe CHUABL A Telepb
cAenaeM CAeAylolllee: IIOABECHMM Ha HHUTKaX He-
CKOABKO ITEHOIIAQCTOBBIX IIAPUKOB U OYAEM B pas-
HBIX COUETAHUAX IIepPepAaBaTh UM IAEKTPUYECKUEe
CHABI, IIpUKACasCh K IIapuKaM HaTepTLIMU IIa-
AoukaMu. OOHAPYKUTCS CACAYIOIIAs 3aTaAOuHaAs
3aKOHOMEPHOCTB: €CAM K ABYM COCEAHUM IIIapu-
KaM IIPUKOCHYTHCS Pa3HLIMU IIaAOYKaMU (IIAACT-
MaCCOBOW M CTEKAIHHOM) — IIapPUKU IPUTATHBA-
IOTCSI APYT K ADYTY, @ €CAM K HUM IPUKOCHYTBLCS
OAHOM M TOM >Ke ITAAOYKOM — IIapUKUA PACTaAKH-
BatoTcs (puc. 10).

Paccaepyst aTy 3arapKky, BeAuKui colmuk Illep-
AOK XOAMC IIEPBBIM AEAOM CIIPOCHA OBL: «OAMHA-
KOBBIE AU Y BacC IIapUKU?»

Mama. OaAnHaKOBBIE, OAMHAKOBEIE!

AUP. Torpa mucrep XOAMC IOMHTEpPECyeTCs:
«He MeHsieTCSA AU pe3yABTAT, €CAU IIPOBECTH 3TOT
OIIBIT B ADYTHX ITOMEIeHUIX ¢ »

IARVAVIANTNL

P T o
ECT¥ C ot
ABA PA3HbiX FAEKTPHYECTE

Puc. 11. Pucynox u3 pabouux mempadeir Pedu.

Anppeii. He mensercsa. S Koraa-To paeran 3t
ONIIBITHI B KyXHe, Ha OaAKOHe U Aa’Ke B BAHHOM.
Pe3yAbTaT OAMHAKOBBIN.

AUP. [Tocae 3TOro nocaepyeT YBEPEeHHBIN BBI-
BOA: «B IAacTMAcCOBOM M CTEKASTHHOM ITaAOYKax
BO3HUKAIOT JAEKTPHUYECKHE CHABI ABYX Pa3HBIX
BHAOB». BEIBOA BEAWKOTO CHIIIMKA (3TO, KOHEYHO,
LTyTKa, Ha CAMOM AeAe ABe Pa3HOBUAHOCTHU SAEK-
Tpu4ecTBa B 1733 ropy oOHapy >KuA (DpPaHITy3CKUM
dusuk llapab Arode) Tenmepb MOXXHO HAUTU B
AIOOOM IIKOABHOM y4ueOHUKe (hu3uKu. I1lpu sTom
9AeKTpHUUYeCKHe CBOMCTBA HATEPTHIX ITaAOUeK Ha-
3BIBAIOT JAEKTPUYECKUM 3apsAOM, 3apsip IAACT-
MaCCOBOW ITAAOYKU — OTPUIIATEABHBIM (ero 000-
3HAUalOT 3HaKOM MUHYC (— ), @ 3apsiA CTEKASTHHOM
TMaAOYKU — IIOAOKUTEABHBEIM (3HakK +). Bce Ba-
PUAHTHI B3aUMOAEMCTBUSI ABYX Pa3HBIX COPTOB
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9AEKTpUYECTBa ONUCHIBAIOTCS OAHOM (hpa3zoi:
«Pa3HONMeHHBIE SIAeKTPUYECKUe 3apsaAbl (+ 1 —)
B3aWMHO IPUTITUBAIOTCST, OAHOUMEeHHbIe (+ U +
WAM — W — ) B3aMMHO OTTAaAKHBAIOTCS».

MATHUTHBIE CHABI. [IpoperaB HECKOABKO
IMOXO’KUX OIBITOB C MArHUTAMU U CTAABHBIMU TBO3-
AMKaMH, MOJKHO YOEAUTBCS, UTO B HAIlleM MHupe
eCTb TAaKKe ABa COPTa MarHUTHBIX CHUA (UX Ha3Ba-
AU CEBEPHBIM MarHeTu3M U I0KHBIN) U YTO CBOUM
B3aMMOAEMCTBUEM OHU YE€M-TO ITOXOKU Ha DAEKT-
PpUYECTBO.

EIIIE OAHA, YETBEPTAA ITO CYETY, T'AABHASA
CHUAA TTIPUPOABI, BE3 HEE HAIIl MUP ITPOCTO HE
MOT Bbl CYIIIECTBOBATb. O0a BUAQ 3AEKTpUYEC-
KHX 3apsgA0B (+ U —), COOpaBIIMCh MHOTOMUAAU-
OHHBIMHU OpPHUTaAaMU, IOPO3HbL UAU COBMECTHO IIpe-
KpacHO paboTalOT B 3AEKTPHUYECKUX MallUHaX U
SAEKTPOHHBIX allllapaTax, HO B OAHOM CAydYae CKOII-
AeHHe OAMHAKOBEIX 3apSIAOB CTAHOBUTCS YTPO30H
CyIeCTBOBAHUS BCel Halllell BceneHHOI.

JKopuk. VX, Kak CTpaIIHO: HaTepTasd TPAIKOMN
CTEeKASIHHAS ITaAOUKa yTPOJKaeT YeAOBeUeCcTBy!...

Kars. UToOB! cTaTh OCTPOYMHBIM, HY>KHO CHa-
yanra CTaThb YMHBIM. Tak 4TO ThI, Aoporoi ['eop-
M, He CIeNId CBOU IIYTKU IIYTUTh, IOCAYIIAM
CHayYaAq, 4yTo TeOe pacCKa3bIBAIOT, U IOCTAapakcs
TOHATB. EcAM cyMeelllb.

AUYP. HauneMm ¢ TOro, 4YTo HeKOTOpble MUKpOUa-
CTHUIIBI UMEIOT CBOM SAEKTPUUECKUY 3apsIA; ¥ SAEK-
TPOHOB, HaIpuUMep, KaK y HaTepPTOU IIAACT-
MacCOBOM ITAAOYKU OH OTPUILIATEABHBIN (— ), y IPO-
TOHOB, KaK y HaTe€PTOM CTEKASHHOU IIAAOUKHU, —
TIOAOKUTEABHBIN (+). FIMEHHO 3TOT 3AeKTpUUec-
KHUU «IIAIOC» IIPOTOHOB MOT OBl CTaTh IIPUYMHOMN
paspylIeHus Hauleli Bceaennoit. Kak BB AymaeTe
— noueMy?

Cama. TyT ocob60 u AyMaTb HeYero — OAHO-
VMeHHBIe 3apsiAbl B3AMMHO OTTaAKUBAIOTCA. [To-
3TOMY €CAU COOpPaTh B aTOMHOM SIAPDE€ HECKOABKO
TIPOTOHOB, TO OHU Cpa3y HauHyT PACTAAKUBAThL APYT
ApyTa U Pa3AeTsITCS B pa3Hble CTOPOHBI — SIAPO
Pa3BaAUTCS, @ BMECTe C HUM U aTOM. A ITOCKOAB-
Ky 3TO NPOU30UAET OAHOBPEMEHHO BO BCEX aTo-
Max BceaeHHOH, TO OHa MTHOBEHHO PACCHINIAETCS
— NIPEeBPATHUTCS B XaO0C MHUKPOYACTHI].

Kars. Kakoi1 ykac!

JKopuk. [ToueMy ke 9TOro He IIPOUCXOAUT?

AUP. AeiCTBUTEABHO — IIOYEMY 3TOTO He IIpO-
ncxopnut? Hama Bcenennasg, HecMOTpst Ha pac-
TaAKMBaHUe IPOTOHOB B AaTOMHBIX SIAPAX, BOT yKe
13 MHUAAMAPAOB AET OCTAETCS LIEAOM U HEeBPEeAU-
Mot [Touemy?

®epst Au. Y Hac yKe Oblna IOXOXKasi UCTOPHUS B
SAEKTPHUYECKHUX OIBITaX — CHAA TSDKECTH, TO €CTh
rpaBUTalys, TSHyAd KAOUKM OyMard BHU3, & OHH
ABUTAAUCH BBepX. [ToToMy, 4TO IPOTKUB IpaBUTAIUN
AEUCTBOBAAA APyTast, bOAee CHABHASI CHAA — JAEK-
TPHAYECTBO.

AHApeni. A B aTOMHOM SIApe IIPOTUB SAEKTPHU-
YecTBa ACHCTBYET ellle KaKasl-TO CUAQ, OOAee CHAB-
Hasl — OHa C’KUMaeT IIPOTOHEL, CTSITUBAeT UX BMe-
cTe, He A@eT UM Pa3AeTeThCs.

AUP. Ora «ellle Kakasg-TO CUAQ» Ha3bIBAeTCS
SJAEPHOU WAM, MHAa4e, CUABHOU CHUAOM, OHA AeH-
ctByeT B 100 pa3 CuUABHEN 3AeKTPUYECTBa, KOTO-
poe B CBOIO OYepPeAb B TPHUAAMOHEI TPUAAMOHOB
pas cuAbHeM rpaBuTaluu. FIMeHHO SIAepHBIE CHUABL,
TIOOOPOB IAEKTPHUUECKOE PACTAAKHBAHNE IIPOTOHOB,
KPEIKO COEAUHSIOT UX B @aTOMHOM sIApe U obecIie-
YUBAIOT YCTOMUYMBOCTH HAIIETO MUPA.
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ITama. A HeABb3sI HaM IIPOAE-
AQTh OIIBITEl, BPOAE HAaTUPAHUSA
CTEeKASTHHOM TTAaAOYKU, U CBOUMU
TA@3aMH YBUAETD, KaK AHCTBYIOT
SIAEPHBIE CUABI?

AUP. K coxareHUIO, 3TO He-
BO3MOXXHO — SA€pPHBIE CHUABI
HaYMHAIOT AEMCTBOBATH HA OYeHb
MaABIX, HEAOCTYIIHBIX HallleMy
3pPEeHHI0, PACCTOSHUAX, KOTAQ
Me>KAY IPOTOHAMHU OCTAIOTCS
MHUAAMAPAHBIE AOAML MUAAMMET-
pa. KcraTty, ecTh elile opHa Aei-
CTBYIOIIIasl TOABKO B MUKPOMUPE
I'naBHas cunra. OHa ydacTByeT B
HEKOTOPBIX PEAKUX SAePHBIX
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IIpolieccax v Ha3bIBaeTCsl CAAOOM
CHAOH, TIOCKOABKY B THICSTIM TPUA-
AVIOHOB pa3 chrabee CUABHBIX CHA.

ABE BETKM OAHOTO KVCTA
IIOHAYAAY TIPUHSIAN 3A ABA

TOK BbICOKOW
YACTOTBI (BY)

f| MATHWTHBIE | | —HHHH—H-

TOK BQ®

OMNEKTPO-
BOJHbI

OTAEABHBIX KYCTHKA. Aoaroe
BpeMsI CUMTaAH, UYTO IAEKTpUUe-
CTBO ¥l MarHETH3M — 3TO ABE OTAEABHEBIE, CAMOCTO-
sTeAbHBle cuAbl. Ho mpumepno 200 AeT Hazap B
AOBOABHO IIPOCTEIX OIIBITaX C SAEKTPHUIECTBOM 00-
Hapy>KUAH, YTO OHO CaMO MOXKET CO3AaBaTh Mar-
HUTHBIE CUABIL, @ 3aTeM IIOHSIAW, YTO C IIOMOIIBIO
MarfuToOB MOJKHO IIOAYYaTh dIAEKTPUYIEeCcTBO. Teope-
TUKUA OOBSICHUAM, @ DKCIIEPUMEHTHI IOATBEPAUAH,
YTO IAEKTPUYECKUE ¥ MarHUTHBIE CUABI — 3TO AHIIb
pa3HbIe MIPOSIBACHUST OAHOM (PU3UUECKON pearbHO-
CTH, YTOOBI HUKOTO He OOMJKaTh, ee Ha3BaAW AeKm-
pomarnemusm. Ho elile AeT uepes3 CTO BBIICHUAOCH,
YTO 3TOT «COIO3 ABYX» — CaMOCTOSITEABHO paboTa-
FOITIast YaCTh «COI03a TPEX»: B MUKPOMHPE OTKPBLIAT
9AEKTPOCAAOYIO CHUAY, IPHUPOAHOE OOBbepAUHeHUe
9AEKTPOMAarHUTHEIX U CAAOBIX CHA.

TTorrMaHMe IPUPOABI ¥ CBOMCTB dA€KTPOMAarHe-
TH3Ma IIPOU3BEAO IIEPEBOPOT B TEXHUKE U TEXHOAO-
THSIX, TIOAAPUAO AIOASIM MHUAAMAPABI HEYTOMHMBIX
TIOMOIITHUKOB — 3AEKTPOABUTATEAN U MOIITHEIE DAEK-
TPOTeHEePaTOPH!, KaKABIM M3 KOTOPBIX MOJKET 3a-
Keub 10 — 20 MUAAMOHOB AaMIIOUeK. B ymcae 1mo-
AAPKOB OKa3aAVCh ¥ PAAIOBOAHB, CBSI3aBIIIVE KOH-
TUHEHTEL ¥ AOCTaBASIIOIIYE B HAIIX AOMa AECSTKU
TeAEBU3UOHHBIX ITporpaMM. OTKPEITHE SAEKTpOMar-
HeTH3Ma, OCOOEHHO IIOCAE TOTO, Kak K HeMy Aoba-
BUAUCH CAQObIe CUABI M OOHAPYKUACS «COI03 TPEXY,
AAAO (PU3MKaM IIOBOA AYMaTh O «BeArKOM oO0Bbepu-
HEHUM» — O €AMHOU NPUPOAE BCeX ['AaBHBIX CHUA
Halero Mupa. B To ke BpeMsI B peaAbHOM >KU3HHU
9AEKTPOMarHeTH3M MHOTAQ PaboTaeT CBOEH SAEKT-
PUYECKOU COCTaBASIOIIEN (KapMaHHBIM (DOHAPUK),
MHOTAQ MarHUTHOU (MarHuTO(OH), M 3TO AQET II0-
BOA, 10 CTapUHKE CUUTATh, YTO B HAIIEM MHUPe Aeh-
CTBYET BEAUKOAEIIHAs IIsiTepKa ['AaBHEIX CHA.

Ha sTOoM Hap0 OBl 3aKOHUYUTE HAIly A€KIUIO0, HO
s1 IOHUMAIO, YTO y BaC eCTh BOIIPOCHL.

Toaoca. BompocoB MUAAUOH. .. [1epBEIil MOM: 1TO-
yeMy /\yHa He ITapAaeT Ha 3eMAIO, ECAU ee TaK CUABHO
TSHET IpaBUTanMs?.. A y MEHSI TaKOM BOIIPOC: KaK
9AEKTPUYECKUE CUABI, MarHUTHBEIE CHALI U T'DaBU-
Taysi ABUTAIOT pa3Hble IpeAMeTH? MoyKeT OBITE,
OHU UX TSHYT HEeBUAUMBIMU aTOMHBIMU HUTSIMU?..
TMouyemy rpaBUTaIs U IAEPHBIE CUABI YMEIOT TOAB-
KO IIPUTSATUBATE, & SAEKTPUYIECTBO ¥ MarHETU3M MO-
TyT ellle U OTTAaAKMBAThL?.. OTO IIPaBAQ, YTO (PU3UKHU
WIIYT IPaBUTAIMIO, KOTOPAsl He IIPUTSATUBAET, a OT-
TaAKHUBaeT IIPEAMETH], U y’Ke Ha3BaAl ee — aHTU-
rpaBuTanysa?.. Bor 6ypeT 3A0pOBO, €CAM OTY aHTH-
TPaBUTAINIO HAWAYT, — 3a& CUYeT OTTAAKMBAHUS OT
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Puc. 12. Onybaurosannvie 6 1873 200y 3nameHu-
mute ypasnenus Maxceeana (A) — mamemamu-
ueckas modesb 63aUMOCEA3U U 63AUMO0eilcmEUs
NeKmpuiLecmea u MazHemu3ma, Komopbwie cogme-
cmuo co3datom 00ny u3 I'naenvix cun npupodvi
— anexmpomazHemu3m. Ima modeny onucviéaem
Pu3uuecKyio cyuHOCMyb 3a.Me4aAmenbHbLYX ONMKDbL-
muit Papades u Amnepa — HagedeHue (uHOYK-
YU ) aeKxmpuieckozo moka 6 npoeooHuKe, nepe-
mew,aemom 6 mazHumnom none (B, nymo k anekx-
mpozeHepamopam ), u 6blMALKUEAHUE NPOBOOHU-
Ka ¢ MOKOM U3 Mazhummnozo noas (B, nymos k
anexmpodsuzamensm ). B ypasnenusx Marceen-
Ja enepevle npedcmaana neped HayKoil ocobas Gop-
Ma cywecmeosanus u 0elicmeuil s1exmpomazHe-
musma — anexmpomazHumHuule 60nnbl (I', nymo
K paduo, mene6udeHuIo, TOKAYUU, COMOB0L C643U
u 0p.). Bckope (1886—1889) ux skcnepu-
MEHMALLHO NOAYHLUL U 0emanbHOo ucciedosan
T'enpux I'epy, a 6 1895 200y, npudymas u nocmpo-
U6 CO8epULeHHYI0 N0 MOMY 6PeMeHlU annapamypy,
A. C. IIonos enepevie npumeruL deKMPOMAZHUNM-
Hble 601HbL 024 nepedayiu menezpa@prvlx coobuje-
Huil 6e3 nposodos. Cam I'epy He Hameyas npak-
muyeckoz2o 06ydyuw,ezo ceoux uccaiefo6aHull, HO
Anexcandp Cmenarnosuy, 6yoyuu 4er06eKoMm wec-
MU U 8bLCOKOLL NPOPeCcCUOHALbHOUL IMUKL, 0eMOH-
cmpupyas ceoil paduomenezpad Ha 3ace0aHUU Om-
denenusa gusuru Pyccrozo Pusuro-xumuieckozo
obuecmea, nepeoil. OMNPAsUL U NPUHAL MAKYIO
paduoepammy: «I'enpux I'epy».

3eMAN KaKABIM CMO’KET OeCIAATHO AeTaTb KyAd
YTOAHO... Kak Ha aTOMHBIX 3AEKTPOCTAHITUSIX SAEP-
HbIe CHABI IIPEBPAIIAIOTCS B dAeKTpuueckue?.. 13
Yero COCTOSIT PAAMOBOAHEI?.. BEI cKazaau, uTo rpa-
BUTAIIXSI B HECKOABKO TPUAAMOHOB pa3 crabee 3neK-
TpudecTBa. [ToyeMy ke OHa C TaKOM CHUAOU IIPUTH-
T'MBaeT K 3eMAe UEMOAAH, C KOTOPBIM 6a0yIIKa IIpH-
e3’KaeT K HaM B TOCTH? ..

AYP. AaBaiiTe Ha 3TOM OaOyIIKMHOM YeMOAQHe
IIOKa OCTAHOBHUMCSI — I IIOHSIA, YTO BOIIPOCOB y
BaC ASHCTBUTEABHO MUAAWOH, U BCe OYeHb HHTe-
pecHble. Hanumiure, mo>KaayicTa, CBOX BOIIPOCEHI
Ha AMCTKax OyMarm M 3aBTpa IlepepaliTe UX MHe
— IIOCTapaloCh B CAEAYIOUIUX AEKIUAX Ha HHUX
OTBETUTE. A celdac BaM IIOpa OTAOXHYTH IIOCAE
HeIIpOoCTOro y4e6Horo AHSA. CIIOKOMHOM HOYU U AO
BCTPEYH 3aBTpPa — Ha TOM JKe MeCTe B TOT JKe Jac.
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@ KHUTH My6nukyem elle oanH coparMeHT U3 HOBOW KHUIM M3BECTHOro Hay4HoOro
B PAGOTE XYPHanucra, KoTopas HanucaHa B HOBOM Ansi Hero, Aa U Ans Hac Toxe,
XXaHpe — B BUAE XUBOWN U UHTepecHON obpa3oBaTesibHOW Nbechbl ANA Ae-
Ten. OcCHOBa KHUrM — Gonee cta nekumi o6 yctporMcrBe Hawero mupa. Jlekumm Bo Bpems
NeTHUX KaHUKYI AOKTOP Hayk Ynkopyam (cokpaweHHo AYP) yntaeT rpynne WKOSIbHUKOB, KO-
Topble cobupaloTca ANs 3TOro nNoa HaBecoM Ha YepHOMopckom nnsike. Ecnu B nepBom
ony6nukoBaHHOM dparmeHTe (cM. «Hayka n xu3Hb» Ne4, 2007 r.) 6bInm B OCHOBHOM npen-
cTaBlieHbl HEKOTOpPbIEe NEKUUKN, NocBsleHHble husmnke, To Ha 3TOT pa3 AokTop Yukopyawu,
AEMOHCTPUPYSA LUMPOKUA TeMaTU4YeCKUWA AMana3oH KHUrM, ToBOpUT O cyAbGax yenoBeyve-
cTBa M 0 6raropoaHON MUCCUU BbICOKOro UCKYyCCTBa.

CAMOE I'MABHOE — MOHATb CAMOE I'MIABHOE

NEKUHMHK OKTOPA BCEX HAYK YMKOPYJAM ANA NOA3ABLIBIWIHX KOE-YTO HE
COBCEM OT/IHYHHKOB, HO BNOJIHE TONKOBbIX MANIbYHKOB H AEBOYEK CPEJ-
HEFr0 W CTAPWIEr0 WKONLHOr0 BO3PACTA, A TAKXE ANA WX POAMTENEM,
YYMTENE#A, COCEAEA W, HAKOHEL, ANA TEX NOCETHTENEHW WKONbI, KTO EIYE
HE CTAN BMNONHE TONKOBbIM, A OMEHb JAXE MOMET CTATb.

P. CBOPEHDb.

IIPEAYIIPEJXKAEHUE AMHO3ABPOB
(13 Aekoum 15).

AUP (pokTOop UmKopyAmu). 3ameuyaTeAbHBIE
npousBepeHus ['epbepra Yaanca, Pes Bpeabe-
PU U APYTHUX THCATeAeM CAeAaAd Hac COydacT-
HUKaMU IyTellIeCTBUN Ha MAalllMHe BpPeMeHH, B
TOM 4YHMCAe M B Aarekoe mpoinroe. Ho ecTs
AIOAY, KOTOpPBEIEe He B (PaHTACTUYECKUX pOMa-
HaX, @ PeanbHO, MO AOATY CAY’KOBI CONpPHKa-
CAIOTCSI C APEBHEMININMHU IIePHOAAMH >KU3HU
Hallel MAaHeThl. OTO MAaA€OHTOAOTH (OT Ipe-
4eCcKUX naaalioc — gpeBHUU, OHMOC — Cy-
wee M AOrus — HAYKA), U3ydalolle OCTaHKU
APEBHHX OPraHU3MOB U CAEABI UX AEATEABHO-
CTH.

TOYHO YCTAHOBAEHHBIN ®AKT — AVTHO3AB-
Pbl HA HAIIEV TTAAHETE ITIOTUBAU BCE AO OA-
HOI'O 1 IMMPAKTUYECKU OAHOBPEMEHHO. MHoO-
TOYUCAEHHBIE HAaXOAKHM IaA€OHTOAOTOB — CO-
XPaHUBIINECS CKEAETEI AMHO3aBPOB, OTAEAbHBIE
WX KOCTH, SHIla, U3 KOTOPBIX KOTAA-TO BBIAY-
MUAUCE MAU AdKe ellle He BBIAYIIHUAUCH AWHO-
3aBPUKM — IIOKa3aAd, 94TO IpuUMepHO 70 MuA-
AHMOHOB AeT Ha3ap BCe AWHO3aBpHI MOTHUOAU.
AMHO3aBpHl U UX OAMIKAMIINE POACTBEHHUKH,
KOTOPBIX AAS NPOCTOTHI HEPEAKO TOXKe Ha3bl-

TUPAHHO3ABP TPULIEPATONC

NNE3UO3ABP

KETUAJNBbKOATIb
BPOHTO3ABP

KOMMNCOrHATYC

A
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BalOT AMHO3aBpaMH, — caMasi MHOTOYHUCAEH-
Has TpyIIla APEeBHUX IITPECMBIKAIOIIUXCS, HUAH,
UHave, PeNTUAUM (B Hallle BpeMsl CYIIeCTByeT
8000 BUAOB penTHAHM, OOABIIE APDYTHX HU3BECT-
HBI SAIIEPUIB], 3MeH, KPOKOAWABI, YepelaxH).
OTa rpynna o6bepAUHSIAA OKOAO TBHICIYM pas-
HBIX JKMBOTHBIX C WHTPUTYIOIIMMU Ha3BaHUS-
MH. B ux 4ymcae OBIAM KPyIHBIE M OYeHBb KPYTI-
Hble >XMUBOTHBIE, A0 30 MeTpOB AAMHOU — B
HECKOABKO pa3 OOAbIle CAOHA, OBIAM XHIIHU-
KU U TPABOsAHBIEC, HEKOTOPBIE XOAUAW HA ABYX
3aAHUX AallaX, HEKOTOpHIe Ha YeThIpeX, KaKue-
TO BHUABI YUIAU JXUTH B BOAY, a KaKne-TO B3Ae-
TeAU B BO3AYX, CTaAM NTUIENIOAOOHBIMU. V1 BOT
BCe 3TO MHOrooOpasue TMTAaHTOB, OYKBAaAbHO
HaABOAHSIBIIIMX ADEBHMe Aeca U AyTa, BBIMEPAO.

Maima. 5l 3Hao, s CABIIIAAQ, YTO OEAHBIE AU-
HO3aBphl MOTUOAU BO BCEM MHUpe BCe Cpasy.
Ho mowemy? YTO ¢ HUMU CAYYHUAOCH?

AUP. TTo moBOAY IPUYMHEI TAKOTO PE3KOIO
¥ MacCOBOTO MCYE3HOBEHMS AMHO3aBPOB OBIAO
MHOTO CIIOPOB U IIPEATIOAOKEHUH.

HAVWBOAEE BEPOSTHOYI ITPUYMHON T'MBEAU
AMHO3ABPOB CUUTAIOT ITAAEHUE TYTAHTCKO-
TO METEOPUTA. Celiuac Hauboaee IIPaBAOIIO-
AOGHLIM CYUTAIOT CTOAKHOBEHHNE 3eMAU C KpYyII-
HBIM KOCMHYECKHM TEeAOM.

Hukura. Bpope TyHrycckoro mereopura?

Herxomopbvle npedcmasumenu OUH03A6p06 — 2pyn-
nblL 6LLMEPULLX NPECMIKAIOWUXCA, 00UMABULUX HA
3emane 248—65 muanuornos iem Hasad. Kpacroim
NOKA3AHbL XUWHbLe BUObL, 3eNeHbLM — pPACmU-
meavHos0Hble (Mmacuumab He cobnto0en ). I1neszuo-
3a8p Huan 8 godoemax, OauHa ezo 0o 16 mempos.
Tupann03a8p — 2pO3HLLIL XUUHUK BbLCOMOLL 5
mempos, daunoil 0o 14 mempos. PacmumenvHo-
AO0HBLL mpuyepamonc 000POHALCS OM XUULHUKOS
0CMPbLLMU POZAMU U KOCMAHLLM «BOPOMHUKOMY ,
6 0auny umen do 10 mempos. Bponmosasep 3ausu-
waacs ceoum pazmepom — 00 20 mempos 8 0au-
HY, 00 12 mempos 6 evicomy. Ho cpedu dunosas-
o8 6cmpeuanucy U KapauKu — KOMNcozHamyc,
MeAKUll XuwHuk pocmom 25—60 canmumempos.
Cpedu npecmulkaOWUXCS BCMPEYALUC, U Jemalo-
wue. Kpynnetiwuil us nux — xkemuyaavkoamab —
ObLIL pA3Mepom ¢ ucmpebumesb, pa3max Kpvlibes
do 15 mempos.
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Jywwuil cHuMOoK 00H020 U3 CPABHUMENLHO KPYN-
Hulx acmepoudoe I'acnpa (Oruna oceew,eHHOl
yacmu npumepno 18 Kunomempos), KOmMOpwLiL,
cyos no MHONMceCmEY Kpamepos, HecMompsa HaA
C6010 azpeccusHyi0 paKemooopasHy 6HEULHOCMb,
cam He pas Oblll AMAKOBAH OLYHOAOWUMNU KOC-
nmuveckumu xamuamu. Chumox clenan u nepe-
dan na 3emaio amepurkarckum cnymuurom «I'a-
JUNe0», 3anyueHHbLM ocenvio 1989 200a, Komo-
putit 6 paiione IOnumepa o6Hapyxcun credovl He
u3gecmmoil 00 mozo «MecmHol» KOCMULeCKoil Ka-
macmpogvb. — KpYynHwiii cnymuukx Amanvmes (pas-
MmepoL 282 X 146 X 134 km ) npespamu.acs 6 zpy-
0y Kammeil, cKopee 6cez0, npu CMOJIKHOBEHUU C
Opyzum KpYnHoviM 063eKMOoM.

AYP. CorracHo pacueraM — BO MHOTO pas
kpymnHee. CKopee Bcero, 3To ObIAA KaMeHHas
TABIOA pazMepoM OKOAO 10 KUAOMETPOB.

Csernrana. Hy cToAKHyAnCh, Hy U 4To? Kak
MOTAO KaKoOe-TO OAHO, KaK BBl €ro Ha3BaAW,
KOCMHUYecKoe TeAO, YOUTh cpa3y BCeX AUHO-
3aBpOB, NPUYEM Cpa3y BO BCEX YrOAKaX BCEX
KOHTHHEHTOB?

AUP. Yapapusniuck B 3eMAIO, KOCMHUYECKUH
«CHapsA» MPOU3BEA MOITHEHIINI B3PHIB, B BO3-
AyX TIOAHSIAOCH TIPOCTO (paHTACTUYECKOe KO-
AWYECTBO IIBIAM, BETPHI OBICTPO pa3HECAU ee,
M Hap TAQHETOUW TOSBUACS MOIIHBIM TIBIAEBOM
croi. OH 3aKpBIA COAHEYHBIM Ayd4aM IIyTh K
3eMHOM IIOBEPXHOCTH, IOBCIOAY, B TOM YHCAE
B TEIIABIX KpasaX, TA€ B OCHOBHOM obuTaru AU~
HO3aBpHI, HACTyIIMAA TaK Ha3bIBaeMas sgepHas
3UMa — CHUABHOE U TIPOAOAKUTEABHOE IT0XO-
AOAAHHE.

Cepreii. [ToueMy 3TO 3uMMa IOHATHO, a IIO-
yeMy OHa SIAepHasi?

AUYP. AeT TpHAIATB—COPOK Ha3ap y4eHBIe
IBITAAUCH OOBSICHUTH BOEHHBIM, YTO HCIIOAB-
30BaTh SAEPHOE OpY’KHe HEAOIyCTHMO, YTO B
SIAePHOU BOMHe He OyAeT HOOeAUTeAs, OHa IpHU-
BeAET K MUPOBOM KaracTpode. Beian mpoBepe-
HBI pacyeThl W IIOKa3aHO, YTO SAepHas BOMHA,
HEe TOBOpsa Y}Ke O HEHCUYUCAUMBIX IIPSIMBIX JKep-
TBaX, IPUBEAET K PE3KOMY U AAUTEABHOMY IIO-
XOAOAQHUIO Ha BCell 3eMAe U K CUABHBIM, ypa-
TaHHBIM BeTpaM. OTy KAUMaTHYeCKylO Tpare-
AWIO Ha3BaAW «sAepHas 3uManr.

Ilepen. 1 noueMy >Ke OT 3TON SIAEPHOM 3UMBI
TIOTUOAN OAHUM TOABKO AMHO3aBPHI?

AUP. Bo-niepBBIX, B TO BpeMsI BEIMEDAU He
TOABKO OHH.

KATACTPO®A, TIOT'YBUBIIIASI ATHO3ABPOB,
IIOAHOCTBIO YHUUTOXXHUAA PAA APYTUX ITPEA-
CTABUTEAEN 3EMHOI ®AYHBI. OpAHOBpEeMEHHO
c AuHO3aBpaMmu Iorubao 80% ceMeNCTB 3eM-
HOBOAHBIX. HamomH!o, 4TO ceMeHcTBO — 3TO
OYeHb MHOTO Pa3HOBHAHOCTEH JKUBOTHEIX C He-
KOTOPBIMH OOILIMMHU CBOMCTBaMHM, CEMEMNCTBO
MOJKEeT OOBEAMHSTH MHOTO POAOB, a POA —
MHOT'O BHUAOB.

Bo-BTOpBIX, AMHO3aBpHl OKa3aAUCh 0CO0O
YA3BUMBIMM M3-3a TOTO, YTO y HUX, B OTAWYHE
oT OoAee COBEpUIEHHBIX >XMBOTHEIX, HET, TakK
CKa3aTh, TENAOBOM aBTOMATHKU M TeMIepaTy-
pa Tena MeHsIeTCsl, KaK OBl CAEAYeT 3a BHeII-
Hel TeMmmepaTypou. Hy a mpm HH3KOU TeMIe-
paType TeAaa CHUJKAeTCs aKTMBHOCTh OMOXU-
MHMYECKUX PeaKIU¥ UAU Aa’Ke OHU COBCEM IIpe-
KpallaroTcs — >KUBOTHOE IIOrmbaer.

Karsi. A MHe coBceM ApyToe HEMOHSITHO.

«Hayka n xusnn» Ne 5, 2007.

BEPOATHOCTb CTOAKHOBEHUS HEBECHBIX
TEA HE OYEHb BBICOKA, HO 1 HE PABHA HVYAIO.
MHe HeNOHSTHO, KaK B TaKOM OOABIION Bce-
AEHHOM, TAe TaK AAAEKO OAHA 3Be3pa OT ApPY-
ro#, 3eMAsI BADYT CTaAKHMBAETCS C Y4eM-TO OYeHb
KPyHHBIM. Ka’kABIM ABUTAACS CBOUM IIyTeM, U
BAPYT B KaKyIO-TO TOYKY OTPOMHOIO KOCMOCa
OHM CAyYaWHO NIPUIIAM OAHOBPEeMeHHO. IJTO
YTO — OYeHb PEeAKHWM HeCUaCTHBIM CAydai?

AUP. B ConHeyHOUM cucTeMe, B TOM YHCAEe
U B OKPECTHOCTSX 3€MAU, IOAHBIM-IIOAHO Ae-
TaeT BCSIKOTO PAa3HOTrO BeIecTBa U KOCMHUYeC-
KHe CTOAKHOBEHUSI IPOUCXOAAT AOBOALHO da-
CTO.
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Pucyuru u3 pabovux mempadeii JKopuka.

Toroca. HeBO3MOKHO Takoe TPEACTaBUTh...
KTo ¢ kem craakuBaercs?.. [lodemy MBI 3TOTO
HEe BUAUM?

AUP. TToHayary Bech Halll KOCMUYECKUM pe-
THOH BUAUTCS CBOETO POAA ITyCTBIHEM, TAe o0u-
TaeT AWIIb HEMHOTOUYMCAEHHOE COAHEYHOe ce-
MencTBO — cama 3Be3pa COAHIEe M ero IAaHe-

Ho 3HaKOMUIIILCSI ¢ HEKOTOPBIMU TBEPAO
YCTaHOBAEHHBIMU daKkTaMu, U SICHO, UYTO AeTa-
OIIUX KOCMHYECKUX TeA Pas3HOro pasMepa B
COAHEUYHOU cucTeMe AOBOABHO MHOTO. AAS
HayaAa BCIOMHUM OO acTepOouAax. =
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HAUWBOAEE BEPOSITHBINT KOCMUYECKUN «CHA-
PSIA», KOTOPBIN MOJKET ITOIACTh B 3EMAIO, —
9TO ACTEPOHA,. [TpuMepno 200 areT Ha3ap Oblra
OTKpHITa HOBasl TIAQHETa, Ha3BaAu ee llepepoit
(M0 MMeHU ApPEeBHEPUMCKON OOTUHU IIAOAOPO-
AMd), ee OpOUTa OKa3aAach IIOUYTHU B 2 pa3a AAAb-
mre ot CoAHIla, YeM MapcHaHCKas. Ao 3TOro
Llepepa He 6BIra 3aMedeHa M3-3a MaABIX pas-
MepoB — ee pmameTp 1000 kuaomMeTpoB, B 12
pa3 MeHbIIIe 3eMHOTO, HOBas IIAQHETa BIIOAHE
yMmecTurachk Ob Ha Teppuropuu dpaHnuwu.

N4 JHCAD AUHO3ABRDS
2100 maH

200 MAK AET H
e{ MAR.AET HA3A

O| CErgaHg

Pucynox us padowux mempadeii Cawru.

Bckope B TOM ’Ke pervoHe OBIAM 3aMeUYeHBI
elle TpU OYEeHb HEOOABIINE TAQHETHI, U AAADL-
1ie AeAO IIOIIAO — B Hallle BpeMsI OTKPBITO
oonee 120 TBICAY TaKMX MaABIX IIAQHET C pas-
MepaMu BIAOTE A0 MeTpa, Llepepa — B ux criuc-
Ke, KOHEUHO >XKe Maaas naaHera Ne 1. B ocHOB-
HOM 3TO KaMeEHUCTBhIe TABIOBI, HO 30% — Xe-
A€e3HBIE.

Anppenl. MHe KakeTCd HENIPUAUYHO KaKOU-
TO KaMeHb Ha3bIBaTh MAAHETOW TOABKO IIOTO-
My, 4TO OH KpyTuTcs BOKPyr CoaHna. Tak MbI
AOMAEM AO TOTO, 4TO OyAeM HasBIBaTh IIAAHe-
TOW TOPOIIMHY WAW Aa’Ke MBIAUHKY.

AUP. Mano¥i mAaHETOM HAa3bIBAIOT TO, YTO
pasMepoM OGOABIIIE METpa, a TO, YTO MOMEHb-
e, — 3TO IIPOCTO acCTEPOUABI, UX AOAKHO
OBITH OYEeHBb MHOTO.

Apyroli BUA KOCMHUYECKUX CTPAaHHUKOB —
KOMembl, O KOTOPHIX BB, KOHEYHO, CABIIIAAU.
Y HUX CHABHO BBITAHYTBIE€ OPOUTHI, KOMETEHI
YXOAAT OUYeHb AAAEKO, ITyTelIeCTBYIOT HECKOAD-
KO AeT UAM HECKOABKO AECSITKOB AEeT, B KaKoe-
TO BpeMs BO3BpalaloTCsI U IIPOXOAIT depe3s
parioHBI, AOBOABHO OAM3KHe K COAHILY, @ HHOTAQ
NpUOAMIKAIOTCS K 3eMHOM opOure. KomeTsl —
TUTAHTCKUE TABIOBI M3 IBIAM U ABAQ.

Depst An. A Aep TaM OTKyAQ B3SACA?

AYP. OTo 3aTBepAeBIlINe IIPU OYeHb HU3KOU
TeMnepaTrype rasnl. [Tpubamkasace K CoaHILY,
Ae) HauMHAEeT MAABUTHCS, U Y KOMETHI MOSBAS-
€TCSI OTPOMHBIM T'a30BbIM XBOCT.

118

Hy u, xorHeuno, Bo BrapeHHsAX COAHEUYHOU
CHCTEMBI CAy4aHO MOTYT OKa3aTbCsl COBep-
IIIEHHO IIOCTOPOHHUE KOCMUYECKHe TeAd, OHU
POAUAUCH TAE-TO OUeHbL AAAEKO M AeTAT II0
WHEPIUA MUAWOHBI HMAWM, MOJKET OBITh, AdKe
y>Ke MHAAMAPABI AeT — IIOTePh SHEPIWHU HeT,
AeTU CKOABKO Xouelllb. Kak BUAUTE, B OKpPeCT-
HOCTSAX 3€MAHM MOXKET OBITh yMMa CaMOro pas-
HOTO A€Talolllero BelllecTBa.

Sl xoTen GBI IPOKOMMEHTHUPOBATH €Ille ABa
3HAKOMEIX CAOBa — Memeop U Memeopum. Me-
TEOPUT — 3TO IIpOoAeTalolllee BOAM3U MAAHETHI
WAW yIaBIllee Ha ee IIOBEPXHOCTH AI06Oe KOC-
MHUUYeCKOe TeAO, HaIlpuMep AIOOBIX pa3MepoB
acTepoup, Aa’Kke OYeHb MaAeHbKHU. [Ipoxops
yepe3 3eMHYIO aTMocdepy, MeTeOpHUT packa-
ASIETCS W HOYBIO SIDKO CBETHUTCS, B 3TOM CAY-
4Yae caM METEOPHUT U erO BUAMMBIM CAeA Ha3bl-
BalOT METeOpOM.

OpOuUTHl aCTEPOUAOB B OCHOBHOM BXOAAT B
TaK Ha3bIBAeMBI aCmMepougHblll NOSAC MeXAY
opburamu Mapca u HOnurepa. Ho HekoTopble
aCTepOUABl M3MEHUAU TPaeKTOPUIO IIOAeTa U
VIIAM W3 acTePOUAHOTO Iosca.

ITama. A moueMy acTepoup BAPYT MeHsSeT
cBoe HanpaBAaeHue? OH YTO — yAapsieTcsl BO
YTO-TO, KaK OWABSIDAHBIM IIap?

AUYP. KocMuueckoe TeAO dallle BCEro MeHsi-
eT TPaeKTOPHIO, IIPOAEeTasi CPaBHUTEABHO He-

E AW HATPEBAE I'(y

HEMHOID - 270 xoca.
ECAN CitAbMO

DTD 1A0X D

' 4
2 2N
TENADBBIE [MKY AYTW

Pucynox u3 pabouwux mempadeii Cepzes.

AAAEKO OT APYTOTO TeAd, — OTKAOHSETCS ero
TPABUTAITUOHHBIM IIOAEM.

Cama. V1 CMABHO OTKAOHSIETCS?

AUYP. BriBaeT, oueHb cuAbHO. OAVH acTepo-
uA, HapuMmep, 3aMedeH B paiioHe CaTypHa (B
6 pa3 paabiie ot CoaHIla, 4eM Mapc), ABa Apy-
THX KOTAQ-TO NOAAETEeAn OAM3KO K Mapcy, ObIAU
CXBauUeHBI ero I'PaBUTAIIMOHHBIM IIOAEM M CTa-
AN CHYTHI/IKaMI/I IINGHEeTHI. HaKOHeH, H3BECTHO
OOABIIIe COTHM KPYIHBIX aCTePOUAOB (HaBep-
HSKa eCTb ellle MHOJXECTBO CPEAHUX U MeA-
KHX), OPOUTHI KOTOPBIX ITPOXOAAT CPaBHUTEAB-
HO OAM3KO OT 3eMHOH. OTO,
KOHEYHO, YepHBIM IOMOp, HO
TaKHe aCTepOUABl Ha3BIBAIOT
«nacyujuecs y 3eMAu».

MpauHas KapmuHa u3 Haulezo He
oueHb 0aneKoz0 uHAYCmMPuUaLbLHO-
20 Npown0z0 — makKoe cezo0Hs
ysuduws Hewacmo. Ho amo ewe
He 10800 04 MOopHeCcmEeHHbLX
0aHKemos: NpusmHo-céemJble U
daxce He8UIUMO-NPO3PALHBLE NPO-
MbLULLEHHbLE 8bLOPOCHL HYHNCHO
BHUMAMENbHO NPOBepsimb HaA
npedmem ux meOUUUHCKOU U IKO-
JL0zuYeckoil 6e3spedHocmu.

«Hayka n :xnzab» Ne 5, 2007,



HA AYHE 3HAYUTEABHO BOABIIE, YEM HA
3EMAE, CAEAOB ITAAEHHUSI METEOPUTOB, HO 3TO
HE 3HAUMT, YTO HA EAMHUIIY 3EMHO¥ ITOBEP-
XHOCTU UX IMAAAET MEHBIIIE, YEM HA EAVHU-
IV TTIOBEPXHOCTU AYHHO¥. Ha 3emae coxpa-
HUAOCh CPaBHUTEABHO MaAO CAEAOB ITaA€HUS
METEOPUTOB — 3TO IIOCTapPaAUCh AOKAU, BET-
PBI, PACTUTEABHOCTb M, KOHeYHO, BpeMs. Ho
KaKHe-TO CAeABI BCe JKe ecTh, B AdpHKe, Ha-
IpuUMep, HaUWAEH MeTeOpUT paszMepoM 9 mert-
poB u BecoM 60 TOHH — 3TO IOAHOCTBIO 3ar-
PY’KeHHBIM OOABIION >KeAe3HOAODPOJKHBIM Ba-
roH. Ha moBepxHOCTM Hallel OAMIKaAMIIEN CO-
cepAkM — AyHBI, TAe aTMoc(ephbl HET, CAEABI
TTaAE€HUS METEOPUTOB IIPEKPACHO COXPAaHUAUCH
U OYeHb 4eTKO BUAHLI — 3T0 npuMepHo 30 000
AYHHBIX KpaTepoB, AuamMeTp opHoro u3 Hux 200
KHAOMETPOB (CM. (POTO BHU3Y).

Cepreii. HaBepHoe, u Ha 3eMAe eCTh OOAbB-
LIOU KpaTep — TaM, TAe yman TyHTyCCKHUHM Me-
TEOPHUT.

AYP. B TOM-TO U A€AO, YTO HUKAKOTO KparTe-
pa TaM HeT.

Toaoca. Kyapa ke oH pAeacg?.. Bor arto 3a-
rapkal.. Ero, HaBepHO, C APYTO¥ IIAQHETHI MOIII-
HBIM Ad3€PHBIM AY‘IOM 3AaPOBHSAAM... MaAu BbI-
CAAMAML AECAHT POOOTOB-3€MAEKOIIOB — 3a0-
pocaAu KpaTep 3eMAel M KOHIIBI B BOAY...

AUP. B mecTe nmapeHus: TyHTyCCKOTO MeTeo-
pHUTa HUKAKOTO KpaTepa BOOOIIe He OBIAO, U Y
9TOM 3arapkKy ecTb BIIOAHE IIPaBAOIIOAOOHAsS
pasrapka — C 3eMAeMd CTOAKHYACS COBCEM He
MEeTEeOPHUT.

Toaoca. A KTo ke 3TO OBIA?.. Bece 3HAIOT —
UHONAAHETHBIM KOCMHYECKUM KOopabab... ['o-
BOPSAT, YTO OH pa30HACS IpH Iocapke... Huue-
ro MOAOGHOTO — 3TO OBIA KYCOK aHTHBelle-
CTBa U3 APYTOM BCeAeHHOM... OueHb MOAO3pU-
TEABHO — CTPAIIHBIM B3PBIB, @ BOPOHKHU HeT...

AUYP. {1 yXe A@aBHO COBETOBAA — He HIIUTE
CAOJKHBIX OOBICHEHHUM, AyMauTe O IIPOCTOM.
13 HeCKOABKMX PAaCCMOTPEHHBIX U IIPOCYUTAaH-
HBIX BapHUaHTOB CaMbIM IIPAaBAOTOAOOHBIN Ta-
KOM: Yepe3 3eMHYIO aTMocdepy npomna He
o4yeHb OOABINIasi KOMeTa M Ha CaMOM IOAAETe K
3eMAe B30pBanach, CKOpee BCEro, Ha BBEICOTE
100 — 200 MmeTpoB. DTO IOATBEP’KAAETCSI Xa-
PaKkTepoM B3phIBa: OH CBAaAMA AEPEBbsl Ha IIAO-
maA¥W, TAe TOMECTHUAOCH OBl ABE COTHH (YT-
OOABHBIX IIOAEM, M 1O TOMY, KaK OBIAM CBane-

CHumorx kpamepos JIyHv. Ha o6pamuoil ee cmo-
POHe, NpuMepHO 6 UeHnmpe 3MOU CMOPOHbL, cle-
Jaan sxunagcem «Anoanona-11». Camviil KpynHuLil
xpamep 6 yenmpe — [ledan, duamemp 93 KMm.

HBl 3TU AEPEeBbs, YAAAOCh PACCUUTATH BBICOTY
U CHUAY B3phIBa. Bce coBmapaeT ¢ BapHaHTOM
KOMETHI.

Mama. Ho mouemy oHa BADPYT B30pBaAach,
aTa KoMmeTra? Kakasi mpuumHa?

AUP. Ckopee Bcero, B pe3yAbTaTe CHUABHOTO
HarpeBa B aTMoc(epe H3-3a TPEHHUS O BO3AYX
Aep, OBICTPO MCHAPUACSH U OYeHBb BBICOKOE AA@B-
AeHMe Tapa B KaKUX-TO BHYTPEHHUX ITOAOCTSX
ABAWHBI IIPUBEAO K B3pHIBY. Komera B3opBa-
Aach, Kak, ObIBaeT, B3pLIBAeTCsl IIapOBOU KO-
TeA, Pe>XUM KOTOPOT'O BEHIIIEA M3-II0A KOHTPO-
Asi. VI3BeCTHBI CAydYad, KOrAa B3OPBAaBIIUMNCS
MHOTOTOHHBIM KOTEA B3AETAA B BO3AYX u npu-
3eMASIACS AAAEKO OT MecCTa B3pbIBa — BOT YTO
TaKoe CHAA B30OYHTOBAaBILIETrocs Iapa.

ITepen. AcTepoupAbl TOXKe XOPOIIM — AeTa-
foIlye IITYyYKu pa3dMepoM c ['epmannro. Ho Kak
OT OAHOTO aCTEePOMAA MOTAM IOTUOHYTH BCe AU-
HO3aBpHI — $ ellle BCe-TaK! IIOAyMalo.

AUP. B Aro60M cAydyae B MCUE3HOBEHUU AU-
HO3aBPOB MOJKHO YBHAETH HEYTO OCOO0 Baik-
HOE AAST HAC, AAST AIOAEH.

OYEHDb CEPLE3HOE ITPEAYITPEJXKAEHUE AVHO-
3ABPOB. OHI KakK OBl COOOIIIMAM HaM, KaK OBl
IpeAyIpEeAUAN 4eAOBEeYeCTBO, UTO OTPOMHOEe
COOOIIeCTBO KUBOTHHIX MOYKET NOAHOCMbIO
HCYEe3HYTh C AMIla 3eMAH. BaymakTech B
CTpallHble CAOBa — HCYE3HYTh IOAHOCTHIO.
K BEAMKOMY CO’XaneHUIO, MHOTHE AIOAM elIlle
He OYeHb IIOHSAU 3TO INPeAyIpeXKAeHHe AU-
HO3aBPOB.

3ypab. AenaliTe co MHOM YTO XOTHUTE, HO 5
KakK pa3 4 eCTb Te caMble «MHOTHE AIOAU», KO-
TOpble HUYEro He MOHSAU. SI, KOHEUHO, IOHSIA,
YTO AMHO3aBpHI BCe IIOTMOAM, 3aKOHUUAUCH —
OoABIlle HET U He OyAeT. A BOT 4ero s He IIO-
HAN — HO‘{QMY BBl TOBOPUTE, YTO AWHO3ABPHI
HaM YTO-TO COOOIIAIOT.

Cama. Aero B TOM, UTO HaM TO’Ke TI'PO3ST
CTpalHble OomacHoCTUu. U Aropm M3-3a 49ero-To
TOJK€ MOTYT 3aKOHYHUTBLCS, KaK AMHO3aBPBI, —
BCe MOTMOHYT, HU OAHOrO He ocTaHeTcsd. Bby-
AyT KOMAHAOBAaTh Ha 3eMAe OAHU AATYIIKH U
mayKHu.

Toaoca. Hy sTo TBI 3arHya... 3adeM, CAy-
mai, nyraemsb?.. Enje HUYero HeT, a yxXe
CTpamHo... Mbl He AMHO3aBpHI, BCErpa 4To-
HUOYAB IIpHAyMaeM... AO CHX IOp JKe He BEI-
MEPAMH... =

Kpamep Bappundicepa 6 Apusone. Bosnuk 6 pe-
3yavmame yoapa memeopuma oxoao 50 m 6 none-
peuHuke u maccoit 300 000 mourn npumepro 50
muolcsy iem Ha3ao. [Juamemp kpamepa 1200 mempos.

«Hayka u :ku3un» Ne 5, 2007.
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Hawu manvie cocedu — Hacexombvle, MeaKue 2pul3yHbl (Ha ux 00110 npuxodumes wymov AU He mpemov
6cex 8u006 MIEKONUMAIOUWLUX ), RMULKU U Opyzue — HepedKo 0eMOHCMPUPYIOM MUPY C8010 YCmpaula-
0WYI0 MHOZOYUCIeHHOCMb. [[ocmamoiho 6cnomHumy noavuwa capanyu (A, bB), 8 00H0 mzHoBeHbe
noxcupaiouieil 6blpauLeHHbLL 1es08eK0M YPOHCAil, BCTLOMHUMD CEPbLX KPbLC, MblUlell, mapaKaHos, Myx,
KOMAPO8, Y8EePEHHO 00HCUBAIOULUX Ye08edecKUe NOCeNeHUs, G MAaKice He 3a0bimb necmpulx u 6blcMpo
PA3MHONCAIOWUXCA 2PbL3YHO8 AeMMUR206 (B ), 2ycmo Haceasowux myndpy, maiizy, Kak, 6npovem, u
Opyzue npupodnbvie 30HbL. IlnomHuocms 3acenenus meppumopuil docmuzaem y Hux 30 moicay 36epbio6
Ha K6a0pamHtbliL KuiomMemp, 3a CYmrKu JeMmunz ceedaem 6080e Goabule, 4eM 8ecum cam, camka
npunocum 0o 40 demenviuwieil 6 200. He menee, wem myuu capaniu, cuibHoe énevamJieHue npous3so-
0am 0zpoMHbLe KOLULECMBA JLeMMUHZ08, MUZPUPYIOULLX 8 NONbLMKEe 0C60UMb HOBble MepPUMOPUl,
npu 3MoM OHU Nepenvléaiom DeKu U, HecmMomps Ha 60Jabulue nomepu, npodoaixarom 06uzamuvcs 8
obwem nomoxre. H3-3a amoil 0cobeHHOCMU NO08e0eHUs JeMMUHZOM HA3bLEAIOM Yea08eKa, caedyou,ezo
HACMpoeruo moanvt u 6e30yMHO BbLNONHAIOULE20 YYHCUe YKAZAHUSL.

MoJcHO NO-pasHoMy OMHOCUMBCS KO 6CeM Imum npedcmasumensm 602amoil 3eMHol ¢payHbl (Kmo-mo
pasenexaemcs mapaKaHvuMu 6ezamu, Kmo-mo 0epicum 00mMa u npupyiaem Kpulcy; 603MOHCHO, 0ea0
doitdem u 0o domaurHezo aHCAMOLSL NOOWUX KOMAPO8 8 OaHKe ), HO He cmoum 3a0bl8aMmb, LMO 8 UX
qucse ecmv NepPeHOCHYUKU MANLAPUU, LYMbl, MYyaapemuu u O0pyzux onacHuix uH@eryuii. O6 amom

HanomuHalom u Hogelluiue Meauuuncrcue mepMmMuHbvL, 8 YaCMHOCMU «nmuiuil epunn».

AYP. To, uTO BBl celyac TOBOPUAM, HaBep-
HSKa CKasaa OBl U CTpayc, eCAU OBl YMeA TOBO-
PUTB.

HPOTHBOAEﬁCTBME CEPBE3HBIM OITACHOC-
TSIM ITIO METOAY CTPAYCA. CoraacHoO pacipocT-
pPaHEeHHOM AereHAE, CTpPAayC HPHU INOSIBAECHHUU
OIIACHOCTH 3apbIBaeT TOAOBY B II€COK U AyMa-
eT, 4TO Bce B mopsAke. [losTomy, ecAanm KTO-
HUOYAL OTBOPAYMBAETCSA OT CBOUX IPOOAEM, TO
TOBOPST, YTO 3TO CMPAYCOBA NOAUMUKA.

Toaoca. Bel Hac HemPaBUABHO MOHAAM... MBI
He TIpsSiueM TOAOBY B IlecoK... IIpocTto He Xo-
4eTcsl MaHUKY yCTpauBaTh... A IPO ONACHOC-
TH, KOHEYHO, 3HaTh HY’XHO... UTOOH BpacI-
AOX He 3acCTaA!.

AUP. Hy uro X, 6yAeM CUMTaTh, YTO BBl He
IIpUHUMaeTe COBETHI CTpayca U TOTOBHI Cepb-
€3HO 33aAyMaThCs O NMPEAYIPeXKAeHUU AUHO3aB-
poB. IToaToMy g mOnpoOyI0 KOPOTKO CKa3aThb O
TOM, YTO PEaAbHO yrpo>kaeT Halled >KU3HU Ha
3eMAe M KaK MOJKHO OT 3TOTO 3all[UTHUTHCS.

Ho cHawyana opHO oOIllee 3aMedyaHHeE.

ABE PABHOBUAHOCTU YEAOBEYECKOIO BO-
TATCTBA. [TpocMaTpuBasi Bce, YeM BAAAEET CO-
BPEMEHHBLI YEeAOBEK, U IBITasgCh MOHSATb, OT-
KyAd OH BCe 3TO B35A, MOKHO OTPAHUYUTHCS
IIpUBEIINBaHUEM TaOAMYeK AByX Tumos: «Ha-
IIIeA B TOTOBOM BHAe» U «[IpuayMan U cAeran».
SIcHO, UTO pBIOa B MOPSIX, AEPEBBSI AAST KOCTPA,
CBbeAOOHBIE TPHUOBI, YTOAb U He(Tb — BCe 3TO
«Hamrea...», Hy a THAQ, TONIOP, aBTOMOOUAB,
IIapyc, papAMoyIpaBAsieMble POOOTHI Ha IIOBEp-
XHOCTH Mapca, 3akuraska, «bounr-737» ma 500
IIacCa’kKupoB — 3TO yXKe, KOHeuHOo, «IIpupy-
Man U cperanr. [IpaBaa, B OTPOMHOM BTOPOM
pasapene HapO OBl BBECTH ellle OAHY TaOAUUKY:
«Pazobpaacst u caeran». IToToMy 4TO AAS MHO-
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TOTO CO3AAHHOTO YeAOBEeKOM IpocToe «Ilpmay-
MaA» y’Ke HeAOCTaTOYHO. IIpo MOAOTOK, 3AeK-
TPUYECKYIO AAMIIOYKYy U Aad’Xe IIpO IEePBHIN
aBTOMOOMAL elIlle MOKHO CKa3aTh, 4TO UX IPU-
AyMaAH, M300peAr, HO KaKON-HUOYAb HBIHEI-
HUN «BOABBOY», IpPOOe’KaBUIUM 6e3 Ccepbe3HOro
pemoHTa 400 ThICAY KMAOMETPOB, CO3AQH He
TOABKO H300peTaTeAIMU, KOHCTPYKTOpaMu u
TexHoAoraMu. OH HOSBUACA Ha (pyHAAMeHTe
TAyOOKMX HAY4YHBIX HCCAEAOBAHUN, M €ro He-
BUAWMBIE MUDPY COaBTOPHI — AIOAW HAyKH, Te-
OpeTHKHN U BUPTYO3bl 3KcHepuMeHTa. Hy a Ta-
KHe IIeAeBpHl, KaK IIBETHON TEeAeBU30D HUAU
aTOMHAS 3AEKTPOCTAHIINS, — 3TO y’Ke B YHC-
TOM BHAE TBOPEHHEe HayK, 3AeCh BCe HadWHa-
AOCBH C U3y4eHHs IPUPOABI Belllel U AUIIb II0C-
Ae 3TOTO AOBOAMAOCH MH)KeHepaMHu A0 pabo-
YuX yepTeken.

T'oaroca. OTKPBIAU 3AEKTPOH — IOSIBUAACH
S5AeKTPOHUKA... XUMHIO He 3a0yAb — AIOOBIE
KpacKH, AeKapCTBa, OeH3wWH... A peHtren? Bce
BUAHO, 4TO y TeOs BHYTpPH... Bce 3TO ¢ HayKku
HauUHAeTCH...

AUYP. To ke camoe MOXXHO CKa3aTb O Halllen
CIIOCOOHOCTU CIacaTbCd OT CTUXUHU. B Kakom-
TO Mepe AIOAM CIIPaBASIIOTCS C HeW Onaropapst
TIPUPOAHOM CHOPOBKe, coobpa3utreabHocTd. Ho
COBCEeM WHBIE BO3MOJKHOCTH BBIKMBAHUSA IIO-
SIBUAMCH, KOTAQ YEeAOBEeK Hadan I'AyOOKO Hu3y-
4aTh YCTPOWCTBO MHUPA, pa3BUA HayKu. IDTO
XOPOIIIO BUAHO Ha IIpUMepe MeTEOPUTHOU OIlac-
HOCTH, C KOTOPOM £, IOXKaAyH, HauHy.

®PATMEHTBI YEPHOTO CIIMCKA: BOCEMb
OIIACHOCTEMH, YIPOXXAIOIIUX YEAOBEUECTBY.
HauHny, Kak oGelllaa, ¢ METEOPUTHOM OIacHOC-
TH, CKOpee BCero, MMeHHO ee JXePTBON CTaAr
B3BIBAIOIIWE€ K HAM AWHO3ABPHI. [=3
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1. MereopurHast onacHocts. EcAu He OueHb
KPYNHOe, Aa’ke CTOMETPOBBIX pa3MepoB, He-
OecHOe Tero yAAPHUT IO 3eMAe — HEeNPHUSATHO-
ctu O6yayT orpoMHble. OCOGEHHO eCAM IIoma-
AeT OHO B TyCTOHACEAEHHBLIN PEruoH, a eCAH B
Topop, — Ad’Ke IIOAyMarth crpamrHo. Eme B Ha-
Jaae IIPOIIAOTO BeKa ITopoOHas KaTacTpoda
cunTarach HeoTBpaTuUMOM. CeropHs CO3AQIOT-
Cs CHCTeMBl, KOTOpble MOTYT OTBECTH KOCMHU-
YeCKUU «CHapsA» OT 3eMAM, CMECTUTh ero Tpa-
eKTOPHIO. DTO CAEAAIOT PAaKeThl C MOIIHBIMU
SA€PHBIMU 34psgapaMU, HUX HdBeAyT Ha IIeAb
CBEpPXOBICTPBIE KOMIIBIOTEPHI, ITOAyYasi MH(OP-
Malyio OT CBEPXAAABHOOOWHEBEIX U CBEPXTOU-
HBIX PAAMOAOKATOPOB.

CgseraaHa. Hey>keAn 3TUM IIpaBA@ KTO-TO 3a-
HUMaeTCcs ?

ITepen. 1 xoraa Bce 3TO OypeT?

AUP. 3aHUMAIOTCS 3TUM Cepbe3Hble AIOAH,
KOe-KOTO § XOPOIIO 3HAalo, y’Ke eCTb HeMaAO
HayyHBIX IyOAauKanui. Hy a Ha TBoe BIOAHe
TIOHSTHOE «KOTA@?» OTBET AACT BOCBMOM, IIOC-
AEAHUM B MOeM KODOTKOM CIIHMCKe paccka3 o0
OIIACHOCTSIX, O KOTOPBIX HaM He HYJ)KHO 3a0bI-
BaTh.

2. U3mMeHeHHe KAHMAaTa. 13-3a pa3Horo popa
NIPUPOAHBIX SBAEHUM, CKa’keM M3-3a ABUKe-
HHWA KOHTHHEHTOB HAM CMeIleHHusa ITOAIOCOB
3eMAM, KAUMAT MEeHSeTCsl O9eHb MepreHHO. Ho
u3-3a HEIPOAYMAaHHBIX AEUCTBUM YeAOBeKa
MOTYT HPOMU3OUTU AOCTATOYHO OBICTPBIE €ro
U3MEeHEeHUs M, KOHEYHO, B XYAIIyIO CTODPOHY.
Hampumep, B HEKOTOPBIX CTpPaHaX IIPOMBIIII-
AEHHOCTB, TPAHCIIOPT BLIOPACHIBAIOT B aTMOC-
depy caumkom MHOro TAIT — TepMoAWHaAMU-
YeCcKM aKTUBHBIX IpuMecell. Ecan He ocTaHoO-
BUTH 3TO Oe3o0pasme, TO M3-3a CHUABHOTO IIap-
HUKOBOTO 3(deKTa KAUMAT 3aMeTHO TOTeIlAe-
€T, PacTaloT AEAHUKU U ypOoBeHb MHUpPOBOTO
OKeaHa nopHUMeTcs Ha 80 MeTpoB.

Cepreii. OTo He ommbKa? OTO >Ke BBICOTA
30-3TakHOTO AOMA... MO>KeT OBIThL, Ha 8 MeT-
poB, a He Ha 807

AYP. ITopreM MupoBoro okeaHa Aake Ha 8
MEeTpPOB OYeHb OIlaceH, HO IIPU BIOAHE peanb-
HOM 3arps3HeHuu armocgepsl mMeHHO Ha 80
METPOB MOTYT IIOAHSATBCS BCE OKeaHbl U MODS,
OrPOMHBIE TEPPUTOPUM OKAXKYTCS IIOA BOAOH;
B YACTHOCTH, NOAHOCTBIO OYAYT 3aTONAEHBI
TaKhe CTpaHbl, Kak beabrus u I'oaraHpuUM,
Ooabmias yacte Ppaniuu, BeamrobpuraHmu,

Pucynox u3 pabouux mempadeir Pedu.

CoepuHeHHBIX 1lITaTOB, OrpOMHBIE TEPPHUTO-
puu B Asum u Adpuke.

Kars. Y>xacHo!.. OTo IIPOCTO KaKOMN-TO Bce-
MUPHBIA IIOTOIL.

Mama. HeyXeAan HeAb3sl 3alPeTUTH 3aBO-
AaM BBIOPACHIBATH B BO3AYX 3THU OTBPATUTEAB-
HBIe TIpUMecu?

AUYP. OTBeT — B HallleM BOCbMOM paccKase.
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3. DHepreTH4YeCKHI roaoA. MBbl IIIeAPO CKU-
raeM yToAb, HedTh, YpaH, a UX 3allackl B 3eM-
HBIX HeApax orpaHwmdeHsl. HedTwn, rosopsr,
xBaTuT Ha 20—30 AeT. Bul cebe mpeacTaBase-
Te, 9YTO IPOM3OMAET B TAaKUX aBTOMOOMABHBIX
crpaHax, kak Opaunusa, 'epmanns man Co-
€AVMHEeHHBIe H_[TaTBI, €CAu B MHUpPE€ KOHYUYHUTCA
He(Th U HHUYEro APYroro B3aMeH INPUAYMaThb
He YCIIeroT?

ITama. ByaeM e3pUTH aBTOOyCaMu.

3ypuk. ABToOycaM TO’Ke, MeJKAY IIpOUYUM,
OeH3UH HY)KeH.

Mama. 11 camoaeTsl 0e3 3allpaBKU He AeTa-
I0T.

Pucynok u3 pabouux mempadeii. Kamu.

AYP. Ousuky, MH)XKeHephl MHOTO CHA Tpa-
TAT, YTOOBI CO3AATH Apyrne, KaK HX Ha3bIBa-
IOT, QAbMEPHAMUBHblE UCMOYHUKU 5Hepruu (OT
AQTHUHCKOTO QAbMEepHA — OguH u3 gByx). Ho
yCIeIOT AU OHU 3aKOHUUTh CBOe HeIpPOCToe
AEAO A0 TOTO, KaK OKOHYATCS 3amachl HedTHu?
OTBeT Bce TaM ’Xe — B HallleM BOCHMOM pac-
ckase.

4. HcromeHune pecypcoB. BbiBaeT, OCMOT-
pUIllb B KAl Ha KyXHEe U B XOAOAUABHUK —
BCe KaK-TO Cpa3y KOHYMAOCH, ¥ MOAOKO, U Ca-
Xap, U CBIp U A@’Ke COAb, KOTOPOM BpPOAE OBIAO
mHoro. ITopa 6exxaTb B Mara3uH. MBI ceildac
noTpedAsieM MHOTO BCSIKUX 3€MHBIX OOraTCTB,
HEe TO, YTO B KAMEHHOM Be€Ke; IIPOMBIIIAEHHOC-
TH HYXHBI IIPAaKTHYECKU BCE 3AEMEHTHl Taob-
AU MeHAeAeeBa, @ HEKOTOPHIX B 3eMHOM Kope
OYeHb MaAO — B MaraswH 3AeCh He IMOOEe>KHUIIb.
Ho oco6o rpycTHO CMOTpPeTh, KaK YXOAUT APY-
roe GOTaTCTBO — IIAOAOPOAHBIE 3eMAH. Bo MHO-
IUX MeCTaX IIAQHeTBHl MX CBheAalOT HaCTyIaro-
e HyCTbIHI/I, a 4TO OHHu MOI'yT HATBOPUTH —
MBI XOPOIIIO 3HaeM IO IPUMepy a(ppUKaHCKON
nycTeiHM Caxapa, Ha MecTe KOTOPOM KOTAA-TO
OblAu Tponuueckue Aeca. C 3Tol O6epOM TOXKe
HaAAO UYTO-TO AeAaTh, HO ypacTcss Au? OTBeT
BCe B TOM J>Ke BOCBMOM HallleM pacckKase.

5. Yxyapumenne cpeAbl oomraHusa. Korpa us
ropoaa NpuesKaellb AOMOM, B AeAb(HUHOBKY,
TO Cpa3y YyBCTBYyeIllb — COBCEM APYTOH BO3-
AYX, COBCeM HHAue ABIIIUTCHA. A BeAb BO MHO-
IMX CTpaHaxX B FOPOAAX JKHUBET OOABINAs 9acThb
HaceaeHusd — rae 70 mpoiieHTOB, TAe 80 1 pake
Bce 90. Buoxumusa Hallero opraHM3Ma paccuu-
TaHa Ha OIpPEAEAeHHBIM XWMUYeCKHH COCTaB
BOSAYX&, BOABI, IIHWIIKW, WU MHOI'Me HN3MEeHEeHHI
3TOTO COCTaBa OYEeHb ONACHBI — OHM IIPHUBO-
AAT K OOAe3HSM, COKpPAUIAIOT IPOAOAKUTEAB-
HOCTb JKM3HH. Kakoi-To yMHEIN YeAOBeK, Cel-
yac He BCIIOMHIO KTO, TASIAS Ha ABIMAINME 3a-
BOACKHe TPyOBI, 3aMeTuA: «MAu yenroBek mobe-
AUT 3TOT ABIM, MAU 3TOT ABIM ITOOEAUT YeAOBe-
Ka». AymMas 0 TOM, YeM 3aKOHYMTCS Hallla «BOMU-
Ha C ABIMOM», ITIOA€3HO ITO3HAKOMHUTHCS BCE C
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Pucynok u3 pabowux mempadeil ITawiu.

TeM >Ke BOCBMBIM paccKa3oM, A0 KOTOPOTO yxKe
OyKBaABHO PYKOM IOAATH.

6. Hamu omacHbIe coceAn. Korpa AIOAN TOAB-
KO HauMHaAU CBOIO JKM3Hb Ha IIAaHETe, TO Hau-
OOABIITYIO ONACHOCTH AASL HUX ITPEACTABASIAU
KpyIHBIe JKUBOTHBIe, xuifHuKu. Celyac, pa-
3yMeeTcs], 3TOU OIacCHOCTH HeT. boaee Toro —
HO6eAI/IB XUITHUKOB, YeAOBEK KOI'O-TO M3 HHX
VHUUYTOKUA MOAHOCTBIO KaK OHMOAOTMYeCKHUHU
BuA. OUeHb MOJKET OBITh YTO MMEHHO TaK OKO-
AO MHAAMOHA A€T Ha3a) HCUYE3AM MaMOHTHI,
TA@BHBIM OOBEKT TOTAAIIHEM OXOTHI M, TaK CKa-
3aTh, TAQBHBIN MUIIEBON NPOAYKT.

CeropHs OpHA W3 BO3MOJKHBIX OHMOAOTHYEC-
KHX OIIaCHOCTEH — MeAKUe JKUBOTHBIE, B dac-
THOCTHU FpBI3yHBI, KOTOpbIEe B OI'POMHBIX KO-
AWYECTBaX JKUBYT PSIAOM C YEAOBEKOM U Upes-
BBIUAMHO OBICTPO pa3MHO’KaroTcsa. OpHaA KphI-
ca, HaIpuUMep, HECKOABKO pa3 B TOAY MOJKET
npousBecTu OT 4 A0 12 xpuicar. Yepes 10 aer
ee MMOTOMCTBO cocTaBUAO Obl 200 ThICSY, a 4e-
pe3 70 aer — Gonee 10, — HEMBICAUMOE KO-
AUYECTBO.

Anppen. Takasg mMacca KpPBIC, €CAU TOAIIOU
MIOMAET, 1 AyMalo, BeCh 3€MHOW Iap MOKPOeET.

Mama. BupeTs ux He MOTy, y>Kac KakKue IIpo-
TUBHEBIE.

AUP. PearpHBle ITUMPHE 3HAYUTEABHO MEHb-
IIIe, TaK KaK KPBICHI JKUBYT B CPEAHEM TPHU TOAQ,
HO BCe€ PABHO MaAaAble >KUBOTHBIE MOI‘yT Ipe-
IIOAHECTH GOABIINE CIOPIPHU3BI, HAIIpUMep Kak
nepeHoCcUYuKUu Ooae3Held. KoamdyecTBOM ycTpa-
maeT nu Apyra;{ rpynna MEeAKUX >XUBOTHBIX —
HaCeKOMEIe.

Mama. A 4To, KOMapekl U MYyXHU 3TO TOXKe
JKUBOTHBIE ?

Hukuta. A 1o-TBOeMy, 3TO pacTeHUs?

AUP. Tlo HekoTOpHIM pacdeTaM, B mupe 10
MHUAAMAPAOB MHUAAMAPAOB HACEKOMBIX, Ha KaikK-
AOTO YeArOBeKa IIPUXOAUTCS IPUMEPHO ABa MUA-
AMapAa.

Toaoca. BoT 310 pa-a-a... [IpepcTaBasio, ecan
Ha MeHs HalaAyT ABa MUAAMAPAA MYpPaBBEB...
CoXpyT 3a MHHYTY... Bce 3TH XydyKu elle U
APYTOI BpeA IMPUHOCSAT — AUCTbSI 00BEAAIOT...
Moasb 1eAyio my0y MOJKeT CKyllaTbk... A ca-
paH4a IpPOCTO Ty4aMHU AeTaeT, roBopsT, 20 AeT
Ha3ap OHa BeCh XAe0 B HAIlleM palOHEe CHheAa...

AUYP. Cetiuac u3zBecTHO OKoAO 900 ThICSY
BHUAOB HAaCEKOMBIX, IPUMEPHO B 2 pa3a OOAb-
Ie, 4eM Pa3HOBUAHOCTEH BCEeX OCTAaAbHBIX
JKUBOTHBIX. A BMecTe C elnje He OTKPBITBIMU
HACEeKOMBIMHU WX, II0 Pa3HBIM OII€HKaM, AOAJK-
HO OBITH OT 2 A0 30 MUAAMOHOB BHAOB. Bpea-
HBIX HACEKOMBIX BpOAe OBl He OYeHb MHOTO,
Bcero 3 Teica4u BUAOB (13 900 ThICAY), HO BpeA
OHM TIPUHOCST BIOAHE OIIYTHUMBIM. AeAOBBIe
aMepUKaHIIbI IOACYUTAAM, YTO UX CTpaHa exXXe-
TOAHO TepsieT 8 MHAAMAapAOB AOAAAPOB M3-3a
HACEeKOMBIX.
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Cama. 3a 3TUMH «APY3bSIMU», 3a TPHI3yHa-
MH 1 HACEKOMBIMH, HY}KHO BCe BpeMd CAEAUTH.
A TO 1 BIpaBAYy HOSIBATCS BAPYT MUAAHAPABI
KAKHX-TO HOBBIX )KY'—IKOB U BCIO PACTUTEABHOCTH
Ha 3eMHOM IlIape 3a HeAEAI0 COXXPYT. BoT Toraa
HacTosiasi KaTacTpoda U HauHeTCs.

JKopa. A elle 3Ta MeAKas IIylllepa IepeHO-
cuT 60Ae3HHU, a 60Ae3HU, 0COOEHHO HOBEIE, OTO-
TO Kakux 0ep MOTYT HAaTBOPHUTE.

AUP. MOAOTOK HUCHOPTUTBH TPYAHO: TaK yAa-
PUA — XOpOIIO, MHaue CTyKHYA — TO’Ke pa-
6oTaeT. Apyroe AeAO — COBPEMEHHBIN ITHEB-
MaTUYEeCKUM MOAOT C SAEKTPOHHBIM yIIpaBAe-
HUeM: KaKasg-HuOYAb MeAOYb MCIOPTUTCS, U
BCSI OTPOMHAsI MalllMHA CTaHeT. BOT Tak M HaIl
OpraHu3M — OH OYeHb YSI3BUM H3-3a CBOeH
CAO>KHOCTH.

7. boae3nn. Hall opraHusM caM yCIEIIHO
OopeTcs ¢ OOAE3HSIMM, MBI IIOTOBOPUM 00 3TOM
1o3Ke, B AeKIUMu «Morydyme CHABI UMMYyHHUTe-
Ta». Aa ¥ cOBpeMeHHasl MeAUIIMHA OYeHb CHAb-
Ha. Ho pake B Hallle BpeMs MBI BUAUM, KakK
TIOABASIETCST HOBasi OOAe3Hb U KaKOe-TO BpeMs
OOpOTECSI C HeM HUKTO He yMeeT, — K IIpUMe-
py, oruumuii rpunn uaum CIIHMA. ByaeT 60ab-
mas 6epa, eCAM Takas OOAe3HbL HauyHET pac-
NPOCTPAHATLCSA, KaK snugemus (B IepeBOAe C
TpPeYecKOro — NOBAAbHAS OOAE3Hb), TO €CThb
AABMHOOOpPa3HO — OAMH OOABHOM 3apas3ui 10
YeAOBeK, KaKABIM u3 Hux emle 10, u y>Xe oKa-
3anochk 100 3apaskeHHBIX, 3aTeM 1000, panbire
10 000, 100 000, MUAAMOH M TaK AaAee. B mc-
TOpUU OBIBAAO, UTO B 3MUAEMUSX TSIJKEABIX 6O-
Ae3HeM morubanu MHOIME MUAAUOHBI AIOAEH,
Pa3pylIaAuCh IleAble TOCyAapcTBa. Tak, Halmpu-
Mep, U3BECTHBI CTpPAIIHBIE, OHyCTOH_H/ITe]\LHLIe
SMUAEMHHU YyMBI B ApeBHel ['periuu u ocHel B
ApeBHeM Pume. B OCHOBHOM m3-3a 3NMAEMUM
4YyMBl pyXHyAd BusanTtuiickas umnepus. [Tpu-
MepHO 800 AeT Ha3ap SMUAEMUS UyMBl OXBATHU-
Aa EBponty, Adpuky, Asuio u yHechaa 60 MHA-
AMOHOB JKM3HEM, a 3TO IPUMEpPHO TPeThb TOr-
AQIITHETO HaCceAeHUs MAQHETHI. Y>Ke CpaBHUTEAD-
HO HEAABHO, BCeTO 85 AeT Hasap, 3MHUAEMUS
«HUCHMaHKNU» (Pa3HOBUAHOCTH TpHIINa) MIOryou-
Aa 30 MUAAMOHOB 4YeAoBeK. KcraTw, snuaeMus
paccMaTpuBasach KakK OAHA M3 BO3MOJKHBIX
NIPUYMH THOeAr AWHO3aBPOB.

3ypab. Xorute mpaBpy? CrTpayc — OdYeHb
YMHasl IITUIQ, U g TOKe celyac 3apoi0 TOAOBY
B TIeCOK. 3ayeM IIPO BCE 3TO IIAOXOe AyMaThb?
3ayeM cebe HaACTpoeHUe MOPTUTH? 3aueM 00
9TOM IIAOXOM AYMaTh, €CAU HHUYETro CAeAaTh
HeAb3sT?

AUP. TTouemy e Heab3s1? O4eHb AaKe MOXK-
HO, U 4eAOBEUYEeCTBO y’Ke AABHO BBIOPAAO IIpa-
BUABHBIH ITyTh: HY’KHO M3y4aTh, U3y4aTh U ellle
pas u3ydaTh YCTPOMCTBO U PabOTy >KUBBIX CHU-
CcTeM, 3HaTh UX B AETaAdX, 3HATh AO MEAOueHl,
AO Ka’kKAOM MOAEKYABI.

CgsetaaHa. [Toayuntcs au aTo? U Korpa? Ye-
TeeM MBI ONEPEAUTH IPUPOAY, KOTopas, Mo-
JKEeT OBITh, YK€ TOTOBUT AIOASIM CMepPTEeAbHBIN
OMOAOTUYECKUN yAap?

AUP. Bce 3aBUCHUT OT TOTO, KOTAA AIOAH,
HaKOHell, KaK-TO pellaT IPOOAEMBI, O KOTOPBIX
TOBOPUTCS B HallleM BOCBMOM pacckase. VimeH-
HO K HeMy 51 HaKOHeI[-TO XOuy IepeMTH.

8. KoH(AHKTBI B obmecTBe. OTy yrpo3y de-
AOBEYECKOMY CYIIeCTBOBAHUIO Ha 3eMAe s Obl
Ha3BaA CaMOW ONacHOM — OHa IOCTpalllHee
TaparoIlero MeTeopuTa MAM yOBIBAIOMIUX 3a-
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nacoB Hedtu. K ToMy ke 3TO, MOXXHO CKa-
3aTh, caMasi OOMAHAsI OMMAaCHOCTb — ee CO3Aa-
AW CaMU AIOAUM. BEI y’Ke, KOHEYHO, AOTAAAAUCE,
0 4eM HAET peub, — YeNOBEK AEHCTBYeT IIpo-
THUB YEeAOBEKAa, AIOAU BOIOIOT APYT C APYIOM,
yOUBAIOT APYT ApPYyTa, MEeUIaloT APYT APYTY Ae-
AQThb TIOAE3HBIE AAS BCEro YeAOBedYeCTBa AEAQd,
6eCcCMBICAEHHO pa3pylIaloT OTPOMHEBIE MaTe-
pUaAbHBIE IIEHHOCTU — JKHUABIE AOMa, AOPOTH,
He(TEeNpPOBOABI, dAEKTPOCTAHIINY, TMAOTHUHHI,
y4aT CBOUX AeTed HEHABUAETh AETel ApPYTOro
naeMeHu. I pymaro, U 0e3 3TOM AEKIUU BHI
TIOHUMaeTe, HACKOABKO BPEAEH U OllaceH KOH-
(PAUKT «AIOAM TIPOTUB AIOAEH».

Mama. §I y>xe A@BHO IIOHSIAQ, YTO 3TO Takoe
«AIOAM TIDOTUB AIOAEN», ellle B AeTCKOM capy. Y
Hac TaM MaAbuYMK BoBa OBIA, TaK OH BCe BpeMs
KOMY-TO KaKyIO-HUOYAb IIaKOCThb CTapaACs CAe-
Aath. Kak bapmaneii, Bce BpeMsl AyMaa — 4TO
OBl TAKOTO CAEAATh IIAOXOTO.

Kars. AfoAn BOIOIOT He C HAaBOAHEHUSIMH,
He C OIaCHBIMHM OaKTepHsIMH, a APYT C APYroM
— TIPOCTO AMKOCTL KakKas-To!

AnpApen. OTo He TOABKO OYeHb OOMAHO. DTO
TAyTO. ABa YMHBIX YeAOBEKa YTO-TO AEAQIOT
APYyT mpoTuB Apyra. Kro Bemrpar? Hwkro —
oba mpourpaay, 00a, OKa3bIBAE€TCS, AypaKu. A
BMeCTe, APY’KHO — O-TO-TO CKOABKO MOTAU OBI
CAeAaTh!..

AUP. MHe Bce Xe XOTeAOCh ObI AOOABUTH
HECKOABKO CAOB K 3TOMY BallleMy ITOHHUMaHWIO
CaMoOTO TAABHOTO.

KAK 1 BO MHOI'OM APYIOM, YEAOBEK CUAB-
HO TTOAHSACHA (3AECHh ITPABUABHEE CKA3ATH —
OITYCTUACS) B OBAACTU BHYTPUBUAOBBIX KOH-
OAUKTOB — UX PACITIPOCTPAHEHHOCTH, JKEC-
TOKOCTU U MMOAHOW BECCMBICAEHHOCTM.
BHyTpPHUBUAOBEIE KOH(MAUKTHL, HAH, IPOIIE TO-
BOPSA, KOH(MPAUKTH MeXXAY OAMBKHMU, POA-
CTBEHHBIMU >KMBOTHBLIMU WAW PACTEHUSIMU, —
oObraHOe sBAeHHMe. ONeHU AepyTCsl HU3-3a CaM-
KM, CTas IIaKaAOB CTApaeTcs OTBOEBATh y PO-
AWUEH XOPOIIYI0 TEPPUTOPUIO AAS OXOTHI.
Aa’ke COCHBI B AeCy, OKa3aBIIUCH PSIAOM, IIBI-
TAIOTCA TOOBICTPEN IMOAHSATHLCS BHIIIE COCeAel
U pa3pacTUCh, 4YTOOBI COOpPAThH MTOOOABIIE COA-
HEYHOTO CBeTa.

Kakue-To KOH(AUKTEI HaBepHSIKA OBIAU U Y
APEBHEMIINX AIOAEN, HO 0CO00 Cepbe3HO AIOAU
CTaAM Bpa’kAOBaTh TpuMepHO 10 THICSY AeT Ha-
3aA, KOTAQ TPOM3OIIAA HEOAUTHYECKask peBo-
Afonusi. B Te BpeMeHa YeAOBEeK, B OCHOBHOM
nmepebUB MaMOHTOB, OT OXOTHI U COOWpaHUS
TIAOAOB IIepelllen K KUBOTHOBOACTBY, K BEIpa-
MIMBaHUIO XxAeba — Havarach O6opbba 3a IAO-
AOpOAHEIE 3eMAU. Kpome Toro, mosiBUAaCh Mac-
ca AeA, KOTOpBIe MOYKHO OBIAO IIOPYYUTH APY-
TUM AIOASIM, — OTCIOAQ M IIOIIAM BOUHEI C IIe-
ABIO 3aXBaTUTh TAEHHBIX U IMPEBPaATUTh UX B
OecnpaBHBIX paboB. C TeX APeBHUX BpeMeH Ha
mAaHeTe 3eMAS BOWHBI ITPAaKTUYECKU He IIpe-
KpamamTcia. ITO Bcerpa O0eCCMBICAEHHBIE U
JKeCTOKME BOUHEI, TAe TAaBHas 3apada — YOUTH
YeAOBeKa U 3aIlyraTh OCTAABHBIX, IIOAABUTH UX
COIIPOTUBAEHUE.

®epst An. U1 Bceraa, B A0OOOM KOHKPETHOM
BOMHE, KTO-TO arpeccop (OT AAQTMHCKOTO dar-
peccuo — Hanagenue), TPoIlle TOBOPs, KTO-TO
HaYMHaeT BOWHY, HallapaeT, @ KTO-TO BBIHYJK-
A€H 3aluIlaThCs.

AUP. A MoXXeT AM OAWH KaKON-HUOYABL ar-
peccop MAM KaKasg-HUOYAb OAHA KOHKpeTHas
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Pucynox us pabowux mempadeii Mawu.

BOWHA NPUBECTU K r'HOeAu BCel 4eAOBedeCKOU
nuBuAu3anun? Kak BBl AyMaeTe?

Cama. AeT NATBAECSAT Has3ap OTBET TOYHO
OBIA OBI «HET», a CEroAHS NMPUXOAUTCS OTBe-
TUTh «Ad» — CETOAHS CAUIIKOM OOABIINMU
CHUAAMU MOJXKET YIPaBAATH OAMH YEeAOBeK, a
AIOAM OBIBAIOT pasHbIe.

CgetnaHa. [TosgBUTCS B KAaKOU-HUOYAB CTpa-
He 0Ge3yMHBIH AMKTATOP, Pa303AUTCS Ha KOTO-
HUOyAb M, He AyMalodu, Ha>kKMeT KHOIKY —
HAQUHeT SAEPHYIO aTaky. A TaM IIOMAET...

Cepreil. A ellle ecTh XUMHUYECKHUe OOMOBI:
KTO-TO 3aXO4eT OTPaBUTHh COCEAHIOIO CTPaHy M
HeyassHHO OTPaBUT BeCh MHP — 3II0Xa YeAOoBe-
Ka Pa3zyMHOTO 3aKOHYHUTCS.

Kopuk. 1 He 3a0ypabTe IPO GAKTEPUOAOTH-
yecKoe opyykue. BBIBEAYyT MHKpPOOOB KaKOM-
HUOYAb HOBOM HEM3AEYMMOM YyMBI, M OHA 3a
HEAEAIO CBAaAUT BCeX Ha CBeTe Aloped. Bce mo-
ruO6HYT. AO OAHOTO — KaK AMHO3aBPHI KOTAQ-
To. Hukoro He ocraHeTcs — HU aHTAMMCKUX
AODAOB, HU MaAMWIEB, HU MaAaMlleB, HU KU-
TaMUIEeB.

Kats. Panbliie u3-3a 4ero BoeBaAn? 3eMAU
He XBaTano xAeb BBHIpAIIUBAaTh, PabOB XOTEAU
3aXBAaTUTh U Yy’KHe ropopa ¢ KBaprupamu. Ho
celfyac NMPOAYKTOB CTOABKO Pa3HBIX — B Mara-
3WH 3aXOAUTH CTpamrHo. M poMa B ABaAlaTh
3Takel YyThb AU He 3a Mecsl CTpoAT. A padbl
BOOOIIle HMKOMY He HYJ)KHBI — MAalllMHBI BCe
AenaroT Aydiile. CeropHS BO BCEM MUpPE AIOAU
MOTYT JKUTBH KaK AIOAM — He OOMaHBIBATh APYT
ApyTa, He oTOWpaTh 4ero-HUuOyAb APYT Y ApyTa
u TeM OOAee APYT Apyra He youBaThk. Ho Bechb
MUpP, KaK ¥ PaHbIIe, BOIOET, U BCE B IIPOUTPHI-
1re.
ITepen. Thl, KaTepuHa, MOAOAEL], BCe OYEHb
IpaBUABHO 00BsICHHAA. ToAbKO 3aueM? Yro
AWYHO MBI MO>XeM CAeAaTB? Mkb1 He IIpe3uApAeH-
TBI, HE PE3UAEHTH], & BCEro AMIIL AJ9e3DPOBC-
Kue CTypeHTHL KTO Hac OypeT cAymIaTh?

Mama. {1 npo 3THU y’KaCHBle BHYTPHUBUAO-
Bble KOHMAUKTHI ellle B AeTCKOM CaAy Bce To-
HSAQ, KOrpa BoBouka BceM HaM J>KU3HB IIOpP-
TuA. HO TOABKO AIOAW HANIEro Bo3pacTa U
BIIPABAY — YTO MOTYT cAeAarb? Hu-ue-rol..

AUP. A BOT Cc 3TUM 5 He coraaceH. Karero-
puuecku. boapmie Toro, s Ha 150 mporeHTOB
YyBEepeH — HMEHHO AIOAM Balllero Bo3pacTa
MOTYT CAeAaTh HeUYTO OUYeHb Ba)KHOE U, MOJKET
ObITh, pAake Camoe BakHoe, 4TOOBI YeAOBEK
CIIPABUACS C HEIPUSTHOCTSAMH, O KOTOPBIX 3a-
CTaBASIET AyMaTh NpeAyTIpekAeHNe AUHO3aBPOB.

Chepyomasi AeKuusi OyAeT IOCBsIieHa He-
KOTOPO¥M BOAIIEOHO¥N CHAe, KOTOpasi HaCTOMH-
YUBO HAllOMHUHAET: Halll MUP — 3TO HE TOAb-
KO YAWBUTEABHble KOHCTPYKIHH OEAKOBBIX
MOA€KYA, IIepCOHaAbHbIe KOMIIBIOTEPHI U pa3-
Oeramoiguecss rarakKTHUKU.
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BOAILIEBHAA CUAA UCKYCCTBA
(13 Aekyum 19, IPOAOAKEHHST AeKUuH 8).

AUYP. Ceifuac BHI ellle pa3 yOeAUTeCh B TOM,
YTO MBI C BaMM IIPABUABHO IIOCTYIIMAHM, paspe-
AWB A€KIIHIO, TOCBSIIEHHYIO UCKYCCTBY (A-8), Tak
JKe KaK U AEKIIHIO, IIOCBSIIEHHYIO MaTeMaTHKe
(A-2), Ha HECKOABKO 4YacTel U IIOAYYUB TeM ca-
MBIM BO3MOKHOCTb HAWAYYIIMM O0OpasoM CBS-
3aTh 3TU ABE€ HMCKAIOUYUTEABHO HWHTEPEeCHBIE U
0c0o00 Ba)KHBIE TEMBI C ADYTMMH HAIIUMU AeK-
nugamu. Celyac, B ouepepAHOM (parMeHTe AeK-
U1 06 UCKYCCTBe, B KayecTBe MAAIOCTPAIIUN K
Aeknuu «IlpepynpeskpeHHE AMHO3aBPOB», BaM
OYAyT IpPeACTaBAEHBI PAabOTHI TPeX 3aMedaTenb-
HBIX >XuBomucieB: Kapaa IlaBroBruua Bproarosa
(1799—1852), AomeHuKo IAb ['peko (1541—1614)
u Opancucko 'otin (1746—1828), a Takke CTH-
XOTBOPEHHE M3BECTHOTO II03Ta COBETCKUX Bpe-
MeH Cemena Kupcanosa (1906—1972). Otu npo-
U3BeAeHNsT BBICOKOTO MCKYCCTBAQ, 51 YBEpPeH, 3ac-
TaBAT KaXKAOTO M3 Bac ellle pa3 IOAyMaThb O Oy-
AyllleM 4YeroBedyecTBa M O CBOEM AWYHOM OTHO-
LIeHUM K IIpobaeMaM OOlIIeCTBa.

K. BPIOAAOB. «IIOCAEAHUI AEHb TTOMIIEW».
«HeAb3s mpoWTH cuM pa3BaAMHBI, He MOYYB-
CTBOBaB B ce(Ge KaKOTO-TO COBEPIIEHHO HOBOTO
YyBCTBA, 3aCTaBASIIOIIETO BCe 3a0BbITh, KpoMe
Y>KaCHOTO IIPOUCIIECTBHUS C CUM TOPOAOM», —
nucar K. Bproanos, roroBuBmuii B [lommesx
3CKHU3BI K OyAyIled KapTuHe. IlpepcTaBaeHHas
IIUPOKOM IIyOAuKe B 1833 roay, oHa OBIAQ Ha-
3BaHa HOBBIM CAOBOM KAACCHUYECKOM >XMBOIH-
CH, TIOAOTHOM, IIOKa3aBIIUM OeCIOIIaAHYIO
CTUXUIO pa3pylleHus U AIOAeH, KOTOphIe B PoO-
KOBYIO MUHYTY 3a0BIBAIOT O cebe papW IOMO-
iy OAKHeMy. «Y BproaroBa, — rosopua l'o-
TOAb, — SIBASIETCSI YEAOBEK AAS TOTO, UYTOOBI
IIOKa3aTh BCIO KPacoTy CBOIO, BCe BEPXOBHOE
U3SIIECTBO CBOEU IIPUPOABI»

BoamieGHast cmaa MCKycCTBa HAYMHAETCS C
TOTO, YTO OHO oOpalljaeTcsi KO BCeM M K KaX-
AOMy. BcMoTpeBmIMCH BO BCEMHUPHO M3BECTHYIO
Telepb KapTHUHY, KaXABIM U3 BaCc HaBepHIKa
caM OTKpoeT B HelM 4TO-TO Ba’kKHOe, M BBl KaK-
HHUOYAB BCe BMeCTe OOCYAUTE 3TH CBOU OTKPHI-
THsA. A TIOCKOABKY f B BallleM OOCY’KA€HUH,
CKOpee BCero, y4aCTBOBAaThb He OYAY, IO3BOAb-
Te MHe celyac CKa3aTh HECKOABKO CAOB O TOM,
Kakasl, KaKk MHe KaykeTCsl, eCTh CBSI3b MEJKAY
IpeAyIpeRAeHUEM AMHO3aBPOB U CTPAIIHOMN
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' | Tparepmel, B KOTOpou 24 aBTy-
cta 79 ropa (moutu 2000 AeT Ha-
33)) IpU U3Bep)KeHUU BesyBusa
OBIAM YHUYTOXXEHBI IOJKHEIE
UTaAbSHCKHUE ropopa [lommeun
(nnaue — Ilommes) u I'epkyaa-
HYM, PacIOAOKeHHBIE y ITOAHO-
>Kbs1 ByAKaHa. ObGa ropopa oka-
3aAUCH 3aAUTHIMU TTouTu 20-
METPOBBIM CAOEM PacKaAeHHOU
AaBBHI M 3aCTBIBIIEM CMeCH IIell-
Ad, KaMHeW U ropsdero rpsize-
BOTO TOTOKA. [ToXOpOHEHHBIe
IMoMnen OBIAM CAy4YaliHO OOHa-
PY’Ke€HBI MHOTO CTOAETHUU CIIy-
CTS M IIOCTEeIeHHO pPacKOIIaHBI
apXeoAOTaMMU.

B TMommnesax TpO’XKUBAAO OKO-
AO 23 TBHICSY YeAOBeK. Kak BHI
AyMaeTe, CKOABKO U3 HUX IOTH0-
AO BO BpeMsI 3eMAETPSICEHUs?

Tonroca. Bce, HaBepHO, U HOrudAu, OepHH-
ru... Ha kapTuHe BUAHO, KaKas CTpalllHas CHAd
ABUHYAACh Ha TOpOA... ['oayboe mTarbsSHCKOE
He0O CTanO YepHBIM... ByaKaH ABIXHYA OTHEM ...
KameHHBIe KOAOHHBI CAYBaAo... Bce moru0Oan...
Mo>keT OBITh, BELIDBAAOCH YEAOBEK AECATH... Hy
IIyCTh CTO — He OOABIIIE...

AUYP. B TMoMnesax, mo MoOACYETaM apXeoAo-
TOB, IIOTUOAM AB€ TLICSYM YeAOBeK um 6oaee 20
TBRICSY cIacAUCh. OHU, BUAUMO, NIOKUHYAHU TO-
PoOA, KOTAA M3BEep’KeHWe TOABKO HAYaAOCh H
CTaAO SICHO, YTO HAABUTaeTCs CMepPTh...

Mama. [ToueMy >Ke OCTaAbHBIE ABE THICSIYH
TOXKe He YyIIAu?

ITepen. O6 3TOM Ccelfyac y>XKe HHUKTO He pac-
CKa’kerT.

KaTts. KTo-TOo, BO3MOXHO, HE CMOTI' BEIPBaTh-
Csl U3 TOPOAQ, KTO-TO HE PEIIUACST OPOCUTH CBOU
AOM, CBOe HMYIEeCTBO, @ KTO-TO IIPOCTO pe-
WA, 9TO BCe OOOMAETCS — IOIIYMUT U IIepe-
CTaHEeT.

Amnppeit. [ToHapAeIAMCH UTAABSHIIBI Ha KaKOM-
HUOYAb CBOM MTAABSHCKUM «aBOCh».

Cama. AIOAM KaK AIOAH.

3ypuK. 3TO OUYEeHb OMTaCHO, ECAU YeAOBEK 3Ha-
eT PO ONAaCHOCTb M yroBapuBaeT ceOs, UYTO
HUYEero CTpalllHOTO, YTO Bce obopeTcs. Bpoae
AYPHBIX IIallaHOB, KOTOpPHIE INPSYyTCSI B KyC-
TaX W KypST CHUTApPEeTHL.

AUP. EcTh elnje opHA IIOXO’Kas OMACHOCTh
— JKUTh BeCEeAO M NPUATHO, IPOCTO He AyMasi
00 omacHocTsaX. 1 BooOmle He AyMas O 4eM-
AMOO Cepbe3HOM.

@. TONA1. «COH PA3YMA POJKAAET YYAOBUIII».
OAWH 13 IPU3HAHHBIX KAQCCUKOB MUPOBOU JKU-
Bonrucu OpaHcucko 0¥ B CBOEM HEIIOBTOPHU-
MOM CTHA€ BOCIIEBAA KPACOTy YEAOBeKa, IIpas-
AHUYHOCTh U PapOCTh KusHU. Ho, 6yayun de-
AOBEKOM YeCTH, OH SIDOCTHO, C MCIIAHCKUM TeM-
IepaMeHTOM M300AWYan IIOPOKU OOIIecTBa U B
TOM YHCA€ >KeCTOKOCTb M OeCCMBICA€HHOCTH
BOMHBI AIOAEH C AIOABMH (BOCHBMOe HallOMKHAa-
HHe AMHO3aBpoB). OO0 3TOM CTOpOHE TBOpUe-
crBa ['0li HAaTOMWHAIOT HEBUAAHHO OTKPOBEH-
Hble TOAOTHa «Boccranme 2 mas 1808 ropa B
Mapapupe» u «PaccTpea MOBCTaHIEB B HOUb Ha
3 mas 1808 ropa», a TakKe aAbOOMEI 0ghopmoB
(oT bpaHITy3CcKOro o-¢popm — COASIHAA KUCAO-
ma, PUCYHKU KHCAOTOM Ha AWCTE MeTaAAd, C
KOTOPBIX IIOTOM, KaK C Tunorpagckou ¢op-
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MBI, AEAQIOT OT-
TUCKU Ha OyMa-
re) «Kanpuaoc»
(80 aAmcTOB C
KOMMEHTapus-
MU aBTopa) u
«BeacTBUS BOW-
HBI» (82 AmcTa).

Bam 1npea-
CTaBA€H NINPO-
KO H3BECTHBIN
odpopt «CoH
pasyMa po’KAa-
eT YyAOBUII» U3
arbboMa «Kam-
puuoc». MeIcAn
0 cypbOe AMHO-
3aBPOB AOAJKHEI
IpoOYyAUTH Hac
C BaMHU OT CHa,
HAIlOMHUTB, 4TO
Ka’XABIM 4YeAOBeK, eCAU OH YenoBeK, AOAKEH
AyMaTb He TOABKO O TOM, KakKHe IITaHBI BAO-
JKUTh B YeMOAQH, OTIPABASSCH B OTHYCK, HO U
0 OyAyIIEeM YeAOBeuecTBa.

A.9ADb TPEKO. «AITOCTOABI ITETP U ITABEA».
OTa KapThHa BbIOpaHa MAAIOCTpAaLlMed K pac-
cka3y «IIpepynpeskpeHne AMHO3aBPOB» IIOTO-
My, 4YTO OHa Kak OBl oOpalljaeTcs K KaKAOMY
u3 HAC ¢ BOmpocoM: «KaKuM TBI XOUYellb OBITh
B CBOEM OTHOIIEHUU K IIpobaeMaM — AWYHBIM
u obmeueroBedeckuM?» [IpsiMO Ha Hac, raasa
B I'Aa3a, CMOTPSAT aNOCMOAbL (OT TpPeuecKoro
anocmoAoC — NOCOA), TIO NIPEAAHMIO, OAMXKaU-
e yYeHWKH U IIOMOIIHMKU XPHUCTa, TO €CThb
AIOAYW, IIpU3BaHHBLIE PAa3bBSACHITH M 3alllUIaTh
upen pobpa m mMmpa. Ho mouemy oHuM Takme
pa3Hble, 5TU ABa IIpPeKpPacHLIX YeAoBeKa (Mo
MHEHUIO CEepPbEe3HBIX HMCCAEAOBATEAEH, amoCTO-
ABI ¥ caM XPHUCTOC — PEarbHO JKUBIIHAE ATOAU,
KaK IPUHSATO TOBOPUTH, UCTOPUUYECKUE AMYHO-
CTH, CTaBIINE TePOSIMU PEAUTHO3HBIX AETEHA),
ABa IMIPOIOBEAHUKA OOIIeNd HAEH, — MATKUH,
CTECHUTEABHBIN, O4eHb AOOpPHIM [leTp u TBep-
ABIY, pemuTeAbHBIN [TaBea? Buaumo, Oab I'pe-
KO, CO3AaBas KapTUHY B IIOCAEAHUM TOpA CBOeM
JKU3HU, 3aXOTeA M CyMeA IIOKa3aTb ABe TAaB-
Hble Pa3HOBUAHOCTU YEAOBEUECKOTO XapaKTe-
pa, OCTaBUB 3PUTEAI0 BO3MOJKHOCTb CaMOMY
BBIHECTU OKOHYATeAbHOe Cy’KAeHHe o Hux. Ho
caMoe TAABHOE, UTO, HECMOTPSI Ha BCe pa3Au-
uns, oba reposi KAapTUHEBI, Ka’KABIH II0-CBOEMY,
TIOCBATUAM CBOIO JKU3Hb CO3AAHUIO Pa3yMHO-
TO W CIPAaBEAAUBOTO, KaK OHU CUMTAAU, OOIIe-

cTBa u oba
3a CBOIO
HAEI0 TIO-
rubAn My-
yeHUYecC-
KOU cMep-
TBIO.

3ypuk. A
BBEI, YyBa-
JKaeMBbl i
AYP, camn
3a Koro 6y-
AeTe — 3a
IMetpa nAu
3a [TaBaa?

AUYP.
Ob6a oHU
MHE OYeHb
MOHSTHBI
u 00a 6AU3-
KH, HO, 4e-
CTHO CKa’Xy, MHe OAMIKe YMEeIOUIUHM ITPUHUMAThb
pelleHUs U AeNCTBOBATh, YEAOBeK AeAq, [la-
BeA. MHe Ka’keTCs, YTO MMEHHO TaKhe AIOAU
(caMu MAM BO TAaBe OOABIINX W MAaABIX KOA-
AEKTHBOB) CO3AaAM He TOABKO BCe MaTepHaAb-
HBIe IIeHHOCTHU HAIlleTO MUpPa, HO U BCE €ero
AYXOBHBIE COKpOBHINA. MIMeHHO KakK yOe>KAeH-
HBIM CTOPOHHUK [laBaa, s ceifuac He B Kade
«/\y3aHOBKa» 3@ KPYXKOM XOAOAHOTO IIMBa
OeceAyro ¢ KeM-AMOO U3 BalllUX POAUTEAeHd O
mpobaeMax 00pa3oBaHUs, a 3AeCh, C BaMH, IIHI-
TaloCh, KakK MOTY, IIOMOYb BaM C(OpPMUPOBATH
KapTUHY Mupa.

A celfuac HacTan MOMEHT INE€PEeUTU OT KU-
BOMKCHU M PUCYHKa Ha APYI'YIO TEPPUTOPHUIO
BBICOKOTO HCKYCCTBAa — B MHpP IIO33UH.

C. 1. KHPCAHOB. «4YAO». CTUXOTBOpeHUEe
HanucaHo B 1961 roay, B caMBIl pa3rap XOAOA-
HOUM BOWHBI, KOTAQ BEAWKHE AEPJKaBHI, pacla-
AeHHBIe HApyMaHHOM M AaBUHOOOpA3HO pac-
Tyllel B3aMMHOM HEHABUCTBIO M, K CO’Kane-
HUIO, He 03HAKOMAEHHBIE C HallOMUHAHUEM AU-
HO3aBPOB, B a3apTe 4yTh OBIAO He BBS3aAUCH B
odyepeApHOe U, CKOpee BCEero, 3aKAIOUUTEAbHOe
0e3yMCTBO YeAOBedYeCKOW NUBUAM3AIUUA — B
TPETHI0O MUPOBYIO (IIEPBYIO M ITIOCAEAHIOIO Tep-
MOSIA€PHYIO) BOMHY. 3aKAIOUHUTeABHAs CTpoda,
TO eCTh 3aKAIOUUTEAbHBIE YeThIpe CTPOKH CTHU-
XOTBOpeHUsd, OyAyT HaydYHO OOOCHOBAHHI B
IIOCAEAYIOIINX AEKIIUSIX, a IIOKa 3TH CTPOKH
PEKOMEHAYIO 3allOMHUTH BCEM, BKAIOYAas roO-
CYAQPCTBEHHBIX DPYKOBOAUTEAEN BBICOKOTO
paHra.

CEMEH KUPCAHOB
qy 10

o0xcuzaem 6oxa
u Hagodum zaa3ypbo,

Hu omuamv, Hu npubasumb
maxas kpaca!
Ho uezo s smom wap

Moii podHoil, Mol 3eMHOIL,
Mot kpyrcawuiics wap!
ConHye 6 Japrux pyxkax,
HAKJIOHACH, KAK 20HYap,

gepmum 6LAHCHYIO 2AUHY,
¢ n10608bv10 Jens,
OKpYeaAss, LACKAL,
poxcdas mebs.

Kepamuueckoil newvio
KocMuvecKux 6ypb

Haaueaem 6 meobs
201y0ble mop4,

u 20e Hado, — 3akam,
u 20e nHado, — 3aps,

U Kozda mvL omOenan
u 8ecv 000MCHCEH,
connye uyoo ceoe
obmobLeaem 00xoem

u omxodum 3a 8030yx

u 3a obraxa

nocmompems Ha MeopeHue
usdanexa.

2onuapy yoancs!

On, pyramu ryuei
CK603b MYMAHbL CBEMA,
dapum nam ceoe wydo:
— Bepu, moa, dums!

Iopoaxcu, He pasbeil:
Ha 20HYAPHOM KDY2Yy
A ydauu maxoil
nosmopumbu He cmozy!
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