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5. Tnedenxo

Marematuka 8 CCCP

30 nekabGps HCNOAHHAETCH LIECTLAECAT
JeT €O fAiHf TOPKECTBEHHOro npo-
Bosraawenus [lepeoiv  Beecowasbiv
ceeanom CoBeTOB AeKpeTa O CO3aa-
HHH [E€PBOr0O B MHpPe MHOrOHaHHO-
HATBHOCO COUHATHCTHUYECKOTO rocyap-
ctBa — Cotoza Cosercrix Counanu-
ctHueckix PecnvGank. B stom rocy-
AAPCTBE KaK PABHOMPABHBIE 06 beHHH-
JIHCb HAPOAbl H HAPOAHOCTH, HaCeNAI0-
LLHe HaWy CTPaHy.

[lepsonauanvho, B 1922 r.,, B coc-
tan Coeerckoro Cowsa BxoausH JHWb
yeTeipe COK3Hble  pecnyOiHKy —
PCOPCP, ¥YCCP, BCCP, u 3CoCP.
Yepes nBa roaa B cocras CCCP
ourts  Yibekckas u  Typkmeuckas
cotosnble  pecnybaukn. B 1929 r.
K HHM MApHCOCiHHHAach TafXKHKCKas
pecnybaska. INocne toro kak Kazax-
ckasi H KHprusckas aBTOHOMHbiE pec-
ny6ankn PCOCP noctHran onpesenek-
HbIX YCNEXOB B XO35HCTBEHHOM M KY.Jb-
TYpPHOM pa3BHTHH, B 1936 r. oHu Om-
A4 ApeoOpasosaKbl B col3Hble. B TOM
ke roay 3akasKasckas ¢egepalius
pasmexeBatack M0 HAUHOHAIBHOMY
NPH3HAKY Ha TPH COW3HbIE pecnys-
ankd — AsepbaiiipKaHckylo, ApMsH-
ckyio 1 [pyausckyw. Jlateaiickas, JIn-
TOBCKas, JcTOHCKas W Mousaeckas
pecnybanku Bowwan B cocrar Cotoza
B 1940 rony. [IlatHapuars paeHo-
npaetibix pecnybauk npounii 60abLokH
H TPYJHbIH NYTb 3SKOHOMHUECKOro H
KVALTYPHOrO Pa3sRHTHS, BMECTE BbIACP-

Axanemux AH YCCP Bopuc Biaanmuposry I'ne-
Aenxko — naypear [ocynapcTeesHHoN npeMui, 3aBe-
Ay K KageapoRk TEopHH sepodTHocTel MocKos-
CKOro fOCYAdPCTBEKHOMO YHHBEPCHTETA.
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XKaaH BCe HCMBITAHHA W AOOEAHAH
B Benunkoii OrevecTBeHHo#i BOHHe.

Cosercknit Colo3 Hawan cBoe Cy-
ILeCTBOBAHKE B OY€Hb CJIOXHBIX YCJ0-
BHAX. [loJarHe TPH roga paspyliHTeNb-
HOM HMMEPHAIHCTHYECKOR BOHHBI, MPH-
BEIlleH K PEBOIIOLHOHHOMY B3DbIBY
1817 ropa. pasopuan crpany. [Ilo-
caegyioulne naTb aet [paxaaHckoi
BOHHbI, HHTEPBEHUHH, ro30jxa M pas-
PYXH JHUWH.IH €e OrpoMHOro uHcna
npou3BoAHTeeH — KpPeCTbsH, pabo-
YHX, HHXKEHEPOB, YUHTEIeH, Bpaved.
Heo6xoaMo 6hl10 HeMEAAEHHO [1DH-
HATLCA 3@ BOCCTAHOB.IEHHE Pa3pyLIeH-
HOro BOHHOH XO3AAHCTBa, JIHKBHIKPO-
BaTb WacCOBYIO GECrpH3OpHOCTL Ae-
Tefl. .

Ho uapu3m octaBua M apyroe
TSXKKOE Hacieue — nouTh 75%
HacejeHHA A0peBONNHOKHOH Pocchu
6bl:10 HerpaMOTHLIM. Ha nHauHonasb-
HbIX KC OKpaHHaX noJoXeHHe Obiao
BO MHOro pas Xyxe. Tdk, cpean
KHPrH30B rpaMotTHOCTb  AOCTHMraga
anwe  0,6%, cpeau TYpKMeH «—
0.7%. cpenss Tampkukor — 0,89%,
cpend yabekos — 1,5%. Jlnu xe,
HMEBLIHX Bbiclliee oDpa3zoBanHe H NpH-
HaATeKaBIHX KOPEHHHIM HAaLHOHAJb-
HOCTAM UAPCKHX OKpaHH, B Jiydiliem
caiyuyae HaCYMTLIBAAHMCh enHnuubt. Ha
OrpomMHbiX npocTpaHcTBax Beaopyccun,
3akaska3sbsi, Cpennefi Asun, 3abaii-
Kadbsi He Obln0 HH ONHOrc Bbicile-
ro yyeGHoro 3apenennsi. Hapogw, Ha-
CenfiBLIHE 3TH TeppHTOPHH, (akTHye-
CKH ObifIK JIHLIEHb BO3MOXHOCTH PO-
CT2 H pacupeta.

[lpeacraBiTeny MOero nOKOJEHHA
MPeKPacHO MOMHAT, Kak cpasy xe
nocie Benukoit Oxkrabpbekoil  peso-
NIOLHH JIOOH MOTHAHYJIHCh K 3HAHHAM.
Torna B caMhXx TAYXHX Yrofikax Ha-
e pomaiiibl OblfH OTKPLITH LWKOJBL.

Ho Coserckasi Bnactb He orpa-
HHUYKI3Ch PA3BHUTHEM TO.IbKO Havafhb-
HOoil cryneHH o6pasopaHus. Ewe rpe-
mena [paxknaHckas Bo#HHZ B roaos
co6Hpaa CBOIO CTpaUlHYIO XKaTBY, a
CoBeTckoe MpapHTENBCTBO CTANO CO3-
AaBaTh YHHBEPCHTETH Ha OGbiBLIHX
okpaunax Poccul, cro/leTHsMu ortpe-
3aHHmx or npoceBeuwiewna (Mpkyrtek,
Baky, Epesan, T6uaucu, TauikeuT).
3a roaul CBOEro CyLIeCTBOBAHHH ITH
YHHBEPCHTETH BOCMHTAAH ACCATKH Thi-
CAY CreuHaTHCTOB.



B rsxeanle roapi paspyxu, [pax-
AAHCKOH BOIHbB H T0J043 peBoalo-
ILHS BbI3BAJa MOAJIHHHYIO CTPACTb K
MO3HAHHIO H HAaYUHOMY TBOPUECTBY.
[TpumeyaTeabno, 4tTo 3Ty CTpacTbh He
MOIAH (OraCHTh HH TOAOA, HH X0.J01,
HH MaTepHaJIbHble TPYAHOCTH.

O6 93stom BpeMEHH MNpeKpacHo
ckasano akanemukoM I1. C. Anekcana-
POBBIM — OAHHM H3 BEAYLUHX COBeT-
CKHX MaTeMaTHKOB, COR1aTesleM COBeT-
CKOH LUKOJIB TeOPeTHKO-MHOMXECTBEH-
Ho# Tononorkk: «[lepnog wauana 20-x
rogos... Onla  OOBOSBHO CBoeobpas-
HbiM  SIBJAECHHEM. DBaHbIM NOJ0KH-
TesbHbIM PAKTOPOM 3TOH 3MOXH B HCTO-
pun MartevaTHKH MOCKOBCKOro YHH-
BepCHTeTa ABAAICA Oe3rpanuunbil na-
YUHHIH 3HTY3Ha3M Moaoacxki. Csoei
HACHHOH MOYBOH 3TOT IHTYIHAIM HMMEN
BEKKHE NaTPHOTHHECKHE HAeH COBeT-
CKOW HayuyHOH KyAbTyphl, BO36Y,AHBLLHe
B YYAILHXCH H YYEHBIX TO MOAJHH-
HOE HayuHoe [OpEeHHe, KOTOpoe ¢ Ta-
KOl CHMOW HHMKOrAa He MPOAB.IAIOCH
B CTeHax AOPEBOIIOLHOHHOTO MaTtema-
THYECKOro ¢akyabrera MockoBckoro
YHHBEPCHTETaY.

Takas e KapthHa Habawonanach
KaK B HEMHOTOUMCJIEHHBIX CTAPbIX VHH-
BEPCHTETAX, TaK H B0 BHOBb CO3-
nakvHbix. [lepBeie,  peBoOIONHOHHBIE
NMPHeVB CTYLEHTOB B YHHBEPCHTETbI
NOArOTOBHIH H BBIMYCTHJIH B H3Hb
CTapLIee NOKO.IEHHE COBETCKHX Mare-
MATHKOB, BOCMHTaBiliee noCaefyloluHe
IOKOJIENHA COBETCKHX YYCHBIX H 3310-
XKHBLICE OCHOBY HaYUHbIX MaTemarH-
YecKHX LK.

Takue mkoab! Bo3HEKAK B Mockse,
T6uancu, Tawkente, Kuese, Xapokose.
B Jlenuurpage mpoaomkaia cBoe
pa3sBHTHe MaTeMaTHYeCKas LIKOJa, OC-
HOBbI KOTOPOH OblaKM co3naxbl  clue
tpyaamu I1. JI. Yebuiwesa, A. M. Jjls-
nysoBa, A. A. MapkoBa W apyrux
3aMeyvaTe/bHbiX YYEHbIX H Mejaroros.
B Mockse 3aponugach WKO1a TEOpHH
GYHKUHHA OeACTBHTENBHOrO mnepeMen-
HOro, BCKOpe pacnpoCTPaHHBLIAA CBOH
HHTEpEeCHl Ha TEOPHIO (PYHKIHHA KOMN-
JEKCHOr0 MEePEMEHHOro, TEOPHIO BRe-
posiTHOCTe#, TOmOAOTHIO, AHGdepen-
uHasnbHble YpaBHEHHS, reoMeTpHIo; Oc-
HOBOMOJOXXHHKAMH 3TOH 1LKOJABL BN
A. ®. Eropos v H. H. Jly3unu.

HoBble VHHBepCHTETCKHE LEHTPbI
MOAYUHAH CEPLE3HYIO NOMOWb OT CTa-
PbIX YHMBEDCHTETOB, B NCPBYK Oue-
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pear o7 MockoBeckore u  Jlenus-
rpafckoro. B udactHoctu, B TOHAMCH
nepeexany BocnHTauHHkH [letepbypr-
ckoro (nosauee JleHHHrpaacKkoro) yHH-
sepcuretra H. HW. Mycxeamwsnan u
[ H. Hukoaanse, a Takke BOCIHTAH-
HHK  MockoBckoro VHHBEPCHTETA
A. M. Pazmaase, no.10HBLIHE HAUA0
H3BECTHOH rpy3unckoil WkKone marte-
MaTHYeCKOro aHafaHsza MW MaTeMaTH-
ueckoil pHaHkH. OCHOBHI TAINKEHTCKOMH
LWIKOABI MAaTeMATHYECKONW CTAaTHCYHKH
H MaTeMaTHYECKOro anaausa Oblid
sanoedul B. HW. Powanosckum —
BocnutTaHukkoM A. A. Mapkosa.

OrpoMHoe 3HaueHse LA pa3BHTHA
MaTeMarHYecKOH HayKH B COK3HBIX
pecny6aHKax OKaszan Kypc napTHH Ha
HHAYCTPHAJK3aLHMIO cTpaHbl. L8 mac-
Ch  CTPOMBIUMXCA 3aBonoB u  ¢ab-
PHK ObiIH HYXKHB MHXEHCPH — IR
HX noarotopkH TtpedoBa.aHCcb MaTe-
marukH. [losiBuaack kpaiinfs Hyxaa
B YUY€HbIX, CAOCOOHBMX MaTeMaTHUECKH-
MH METOLAaMH OKa3blBaTb MOMOIHb
npaktHke. B koHue aBaguaTbix — Ha-
yase TPHALATLIX rOAOB Ha BCeH Tep-
PUTODHH CTPaHLI Pa3BEePHY.JI0Ch CTPOH-
TEJbCTBO HOBbIX BY30B, Gbln pacuinped
npHes B acCNHPaHTYPY, B cTapedwHx
BY3ax H B HHCTHTYTax AKajgeMmHH
nayk CCCP 6blnn Bbigesensl MecTa
AN NOArOTOBKH CMELHANHCTOB BCEX
ypoBHEH W3 cCpeabl MOJOAENH KO-
PEHHBIX HalHOHAMBHOCTEH COK3HBIX H
aBTOHOMHBIX peclyGIHK. ITa Mepa oKa-
3838Chb HCKJIOYHTEIbHO MPOAYKTHBHOW,
MOCKOJIbKY B KOPOTKHE CPOKH [Lif ak-
THBHOR Hay4HOH paborw Obl10 nom-
roTosjeso 60ablloe KOIWYecTBO Ta-
JAHTIIMBBIX MoOdoabiX ioael. Bepuys-
wHce Kk cebe Ha POAKBHY. OHH cTalH
UEHTPaMH (IPHTSHKEHHA HAYUHOR MBICAH
MOJ00biX pecny6iHK W opraH3aropa-
MH HAUHOHAJbHLIX HayuHbiX UIKOM.
B pesyabrate B Epepane Rosnukna
CHbHASA LIKONA TEOPHH PyHKIMI KoM~
JNEeKCHOro nepemeHHoro, B baky —
nKosna (PYHKLHOHAIBHOrO aHafNW3a H
TEOpHK AH(OepeHLBANbHBIX YpaBHe-
HHi, B Anma-Ate u PpyHse nauvanu
pPa3BMBATbLCA HCCNCAOBAHMA (10 KAUECT-
BCHHOH TeopuH AHQPEpeHUHAIbHBIX
ypaBHEHHH.

Benukana OrevecTBenHas BOHHA Bhl-
FIBHJIA HE TO/MbKO CHIY COBETCKOro
CTPOH, HO H MPaBHJIBHOCTb KOHUE!-
UHH, COr1acHO KOTOPOR HayKa JOJIK-
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Ha Pa3BHBaTbCA Ha TEPPHTOPHH Beel
crpausl. Havka, B TOM uncae v ma-
TeMaTHKa, CMorfa pewiuTb pfAg  ak-
TyaabHblX npobseM O6OpOHbI CTPAHBI:
OblAKH CcO31aHbl TEOPHH, KOTOpLIE NO03-
BO/IHJIH pa3paboraTh JeHCTBEHHLIE me-
pul 60pbObl € ABJNEHHAMHE «IUHMMH»
H e«wTONOpa» B AaBHALHH, NPEAnO-
JKEHbl CTATHCTHYECKHE MeTOfbl KOHTPO-
JIl KauyecTBa NPOMbILJIEHHON MPOAYyK-
LUKH W CTAaTHCTHUECKHE MeTOoAb! yrnpas-
JeHHA KauyecTBOM, METOAbLI MOJYYEeHHS
Gonbwed TOUHOCTH CTPEALOB! No GbicT-
PO ABHKYLIHMCH OODBEKTaM K MHOroe
apyroe. K kOHuy BOHHB HEOBXOAHMO
OblN0 CPOYHO pa3pabaTbiBaTh TEOPHIO
KYMYASATHBHBIX 3apAnoB, BaiancTHue-
CKHX pakKeT, AAEepHOro OpPy»KHsA, coBpe-
MEeHHBIX BHIYHCJIHTEeNbHBIX cpencTB. Ma-
TCMATHKH MPHHAAH dKTHBHOE v4aCTHe
B pelleHHH BCeX ITHX npobsem.
Okonuanxe BOHHBI BbIABHHYJ0
cpounbie npobaesmbl BOCCTAHOBJICHHSA
1apOAHOro XO3fiIHCTBA H panbHeHLle-
ro ero pAasBHTHA Ha HOBOW npo-

H3BONCTBEIHOH Oa3e. Tpe6oBanus
NPAKTHKN K MaTeMaTHke pociH Oyk-

BajbHO C KaMAbiM AHEeM, 0CO6EHHO B
CBAI3H C T€M, YTO RbIUHCAUTENbHARA TeX-
HHKa ROTpeboBafa CO3AaHHS M Pa3BH-
THA HOBbIX BeTBEH MareMmaTHYeCKoil
HAYKH — 11pOrpaMMHPOBaHHA, JOMHKH,
TCOPHU aBTOMAaTOB.

CoBeTckan mateMaTHKa naaa 6oiib-
WOoe YHCI0 IPKMEPOB CO3AaHKA O0WHX
TEODHH, BOWEZMHEX B AKTHBHLIA OOGH-
X0A H3YKM H npeo6pasuBlUMX JHLO
60/bLIKHX HAYUYHLIX HanpapsieHui. [o-
CTaTOYHO HANOMHHTb TEOPHIO cayuai-
HbIX MPOLECCOB, POAHBLUYIOCH W3 3an-
POCOB CTaTHCTHYECKOH (H3HKH, Tene-
(pOHHH, MEeTeOpONIOrMH W  GHOJOTHH.
Ceftuac 3Ta TeopHs sBAACTCA OCHOB-
HhM HanpaBJeHHEM PAa3BHTHA TEOPHH
BEPOSITHOCTEH H MOLLUHBIM OPYIHEM NPH
peweHHH npobieM ecTecTBO3HAHHA,
TEXHHKH, TEODHH CBA3H, PAAHOTEXHHKH
H MHOrHX APYrux obnacreit 3HaHHA.
YkaxeMm ewe Ha TEOpHK ONTHMalb-
HOrO ynpaBjeliis, MPeBPaTHBLIYIOCA B
OOMbILONH pa3fes COBPEMEHHOW MaTte-
MATHKH B OJHOBPEVEHHO ABJIAIOLIYIOCH
MOIUHBIM OpYAKeM APHKAALHBLIX HCeae-
NOBaHHi. YMECTHO BCMOMMHTB, UTO B
HalleH CTPaHe POAMI0CH HOBOE Hanpas-
JeHHE HCCeLOBAHHI, NONYHHBLIEe HaH-
MEHOBaHHe JHHCHHOrO nporpaMMupo-
BaHHA.
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Kto w3 Hac npeanosaran B npea-
BOEHHBLIl NEPHOA, 4YTO yepe3 Kakue-
HHOYNb NATHAALATDL J€T YEIOBEeUeCTBO
H306peTeT IMEKTPOHHDLIC BBIYHCAKTE b-
Hble MawHHbL? CoBeTCKas Hayka fo-
6Haacb TOro, YTO 32 KOPOTKHH CPOK
OblN  NIPENOMKeHbl HOBLIE METOH
nporpaMMHpoBanusa Ans IBM, H MHo-
rfe THICAYHK CrneuHanucToB ybeiu-
JHCL B HX cHIe A8  BBIYHCIEHHH
H A5 MPOK3BOACTBA JIOrHYECKOro axa-
JIH33 CI0XKHBIX CHTyaluHi. B wacrosi-
ulee BpeMs BCE COW3Hbie pecnybaKKH
06n12nal0T HE TONbKO MOoWnbiMH JBM,
HO M KaapaMH XOpPOWIO MOAFOTOBJEH-
HbIX CrNeuHa’IHCTOB, CNOCOGHWX TBOP-
YeCKH HX IKCMAYATHPOBATD.

Mpi MOXeM ropaMTbeAl, 4TO 3a
65 aer, npowepmHx co ppesmeHH Be-
AHKol  OKTAOPLCKOH  COLMATHCTHUe-
CKOW peBOMOLMH, H 3a 60 Jer cy-
wecrpoBauns Cosetrckoro Cowza so
Bcex pecnyGiHKax co3aaHbl MaTeMa-
THYECKH® HAaYYHbE LUKOJ/bI.

Ceiivac nepen Coserckum Cotozom
CTOMT OYepelHafl 3afaya — MOBBLICHTb
TEMAbL HAayYHOro MpoOrpecca H BOCMH-
TaTb MOJOAOE MOKONCHHE B JYyXe TBOP-
4eCKOro HCKaHHA, B LyXe Bepbl B CBOH
CNOCOGHOCTH W HEOrPaHHUEHHYIKO CHAY
yesopevyeckoro pasyma. Ho aaa storo
HEOOXOAKMO YyuyaLUlHMCSl [UKOAB Ha-
YUHTbCA HE 3ayUHBaTb, @ BHHKATh B
CMBIC/1 H3y4YyaeMoro H HCMO/Ab30BaTth
Y3HAHHOE [5i AKTHBHOFO 1PHMEHE-
Hua. flasee creayet NPHYHHTBCA K Ca-
MOCTOSITE/IbHOMY MOHCKY MyTeH pere-
HHSA CAOMXHBIX 3ajau, YTo6bl CO3HaHHe
IIPHBLIKAOC K CaMOCTOATENIbHOMY Mblili-
JICHHIO U KDHTHUYECKOMY MOAXOAY K 3a-
Daue H MpeptaraeMblM  PelLeHHsM.
Toabko TBOpHeCKHH nokcK B yuele w
NpH AepBbIX CAMOCTOATENBHBIX Liarax
B HayKe AO3BOJHT MOJOAOMY ROKOJe-
HHIO MaTeMaTHKOB BHECTH CBOH BKJ1an B
NOBLILJEHHE TEMMOB HAY4HOrO liporpec-
ca B Hauled cTpade.
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b. Boxkwreun

Atombl Oayxpaor
N0 KpUCTaLIy

Oxko.i0 cra et wa3zaa, 8 1896 roiv,
anrauiickuii  verarivpr Buabav Po-
Geptc-AveTen npoje.la.r Takok OlibiT.
OH Kpenko npuKal TOHKHI 30.0TOH
JIICK K OTWAH(POBAHHOMY TOPHY 1LH-
JIMHAPA H3 YHCTOro CBHuUA. VOean.icH,
YTO KOHTAKT 10CTATOYHO MAOTHLI, H
AOMECTHA TV Napy Ha JCCATh IHeil B
neys np TeMmueparvpe 200°C. Koria
OTXKHI KOHUH.ICH, OKa3ailoch, YTO MC-
Tabl PA3DBEIHHHTL VIKE HCRO3IMOMHO.
Toraa skcnepusmentatop paapesa.l co-
CTABHOW UHJHUTIP BI0AE OCH H. 1O-
CMOTPEB €0 104 MHMKPOCKOUOM, Vice-
THJICH, 4TO 3010TO H CBHHEIL TIPOHHK.IH
TPVT B 1PVTa, APOH3OLLIO MepeMeuH-
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BaHHe MeTaanoB. [TPOHMKHOBEHHE 0Aa-
HOrO BEWeCTBa B JAPVIOC HA3biBaeTCH
audpdyviuei. Mmenno anddysua npuso-
JMT K CO3A4HHIO HAVILIEPOMEHNIOH 30-
HEl B CTa.H, obecneulBaeTt coeaHuelie
METAJIIOB MPH CRAPKE, NaiKe, XPOMHPO-
BAaHHH, HHKt‘.ﬂHpOBﬁHMH, llpll CNeKAHHNH
MOPOUIKOB H MHOIHX APVIHX Npoueccax.

[Mouemy aToMbl (HAH MOJEKV.IBI)
OHOTO BCLIECTBA MPOHMKEIOT BHYTPbL
apyroro? Kak paccuutarb ray6HHy 31o-
ro npoHsKkuosenns? Or yero oHa 3aBu-
cHT? B 3TOR cTarbe Mbl nonbiTaemcs
OTBCTHTb HA 3TH BOMPOCHL.

Nouemy 370 npoHcxoauT?

Hdupdvaus B razax 1 B KHIKOCTAX
H3BeCcTHA aasua. Bce xopowo 3uawr,
4TO eCyIH B COCVA BMYCTHTH N10CIC,10B8-
TCILHO MOPLHH PasIHYHBIX rasos, TO
yepes HCKOTOPOe BPEMSA BCE a3bl O1HO-
POLHO MEPeMEAKTCH: YHCAO YaCTHIL
Ka»<10ro copra B €.lHHHUE ofbeMa co-
CV1a CTaHeT NOCTOAHHBLIM, KOHIICHTPA-
unH BeipasusitotTes. Ecan B vakvio npo-
OHPKY OCTOPOMNKHO HAAMTDL ABC CMEUIH-
RAKIMHCCH XHTKOCTH OAHY HA JiPVIVIO
(nHanpumep, BOAY H PacCTBOpP MEIHOro
KVIIOpOCa), TO Mbl VBHAHM. YTO HOBCPX-
HOCTh Pa31c.1a (MeX 1Y CBeT.I0i BO1OH
H TCMHO-rO.1vObIM KVAIOPOCOM), OUCHb
YETKAA B MePBhIl MOMEHT, HaYHCT NO-
CTCMNCHRHO paCﬂ..'lbl patues. [loAsutes ne-
PCXOAHAA 30HA. KOTOpas OV1eT VBe.iH-
yHBAaTLCH B pasMepe 10 TexX NOpP, NOKa
BCH JKH1KOCTh HC CTaHeT OJHOPOIHOH
no cocrasy (Mbi VBHTHM 3TO MO OAHO-
poaHoil okpacke). lNpouece nporekaer
OUEHb MCIEHHO, H €C.1H B3ATb CTO.16H-
KH MHIAKOCTEH BBICOTOH B HECKOIbKO
CAHTHMCTPOB, TO paslHua OKPACKH
(a caeroBaTeIbHO, KOHUEHTpaUH#) B
BEPXHEM H HHXKHEM KOHUAX NMPOGHPKH
OV1ET 3aMPTHA eLUe Yepe3 CYTKH Noc.ie
Hauaaa onwta. Ho B KOHIle KOHUORB
XKHAKOCTb CTAHET O1HOpPOIHON.

Taxkum ofpasow, Mbi HPHXOAHM K
HOBOMY ONpe 1CIeHHIO IHPGYInn: and-
{p}’3llﬂ — 3ITO CaMOl‘lp(.)HBB()JIbH()(‘ Bhl-
paBHHBAaNHE KOHLUCHTPAUHE. ATOMDI
(van wogekviab) copra A nepemcula-
OTCA Tvad, r1¢ HX MEHbLIUC HIAH HeT
coBceM M ric 6oabuie aToMOB copTa B.
H HaobopoT. B pe3vabTare npoOUcXOIHT
nepeMelHBaHHe.

Oaxako anddyvanw B TBEpaLIx re-
Jax 10 PobGeprea-Averena He Hab.o-
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037 HHKTO. ynHBHTe.ﬂbHO 3TO HJAH HET?
Benb mbl vMeem aeio ¢ TBepabiMH Te-
JaMH HHKEK HE pexe, 4yeM C XHIKOCTA-
MH HaK razamH. [lovemy e Tak nosro
HC 3aMeyajH WX nepeMelivBaHus?

[Tonpo6yem B 3TOM paso6paTbeA.

[Touemy npoucxonuT nepemewrpa-
HHe? YTo 3acTaBifer yacTHLB pasHbLIX
copTos nepemeuinsatbes? OTBeT HA ITH
BOMPOCH NPEeACTABIAECTCH OUERHAHbIM:
nepeMeilBaHHe — De3VJIbTAT Teno-
BOro ABHx»eHus yacTuu. Ho 3a 3Tum
«OUEBHIHbIM» OTBETOM BCTAET 3AKOH-
Hblt BOAPOC: a nouemy B pesv.ibrare
TEeRJIOBOrC JIBHXKEHHS YacCTHILI He pa3-
jensorcs no coptam? Bosbmem nveron
COCYAL M BNYCTHM B HEro nOpuKio asora
¥ MopuHio kHcaopopa. 'aswl nepeme-
watored. [Tonoxnem: moxer GbiTh, He-
pe3 HeKOoTOpOe BPEMA OHW Pa3nensr-
cA — B 0ZHOM NOJOBHHE cOcyaa byaer
a30T, B Apyroit — kucnopoa? He tvr-to
6b1.10. TOUHO TaK XKe Jerko nepevewars
conb ¥ caxap (TensoBoe ABHKEHHE TYT
HH ApH ueM, HX HajJ0 MOTPACTH), HO
6Ge3HajexHo KaaTb, NOKa OHH pasje-
JATCS CHOBA

[MpuuknLl, No KOTOPLIM YACTHHUB TTe-
PEMEILHBAIOTCA, CBA3AHB CO CTpeMae-
HHeM JHOOOH CHCTeMbl, COCTORILMEH H3
GONbLIOTO YHCAE YACTHU, K Gecnopai-
KY, K XaOTHYEeCKOMY PpPacnoJioXKeHHIo
YACTHU. DTH NPHUUHBI OAHHAKOBO O€H-
CTBYIOT H B ra3ax, H B XXMIKOCTAX, H B
TBEPABLIX TejdX, NPHBOASA K CNYUAHHbBIM
nepenBHKelHAM, cnyvaiinbivm 6ayxaa-
HUAIM YACTHL, KOTOpbie co3aaloT Gecno-
psifok. B 3ToM cMbicae HHUYEro yauBH-
TEJbHOTO B TOM, YTO TBEpAbie 30/0TO
H CBHli€ll B3AHMHO NMPOHHKAIOT APYT B
Apyra, kazanocb 6ul, net. M 1em ne me-
HCE 3TOT 3IKCNEPHMEHTaAbHbIK (akT
4ypeapbidaiHo  YAKBHTCAEH. [louemy?

BCHO“HHM, KaKHE€ MRHMEHHS COBCP-
WIAI0T 4acTHUL B PA3AHURbIX arperar-
HBIX COCTOSIHHAX BewecTra. B rasax
YAaCTHILA 10 CTONKHOBEHHKS C APYroil
YyacTHUEeR [BHXKCTCA NPAMOAHHENHO,
cosepinaf cgoSoannlii npober. Tlocae
CTONKHOBEHHA 4acTHIlA HpOJeTaeT no
HOBOMY HAMPaBAC€HHIO H C HOBOMH CKO-
pOCTBIO OTPE30K HOBOH MPAMOH 10 che-
LYIOULEro CTOAKHOBEHHSA. SICHO, uTO Ta-
KO€ JBHXEHHC MPHBOLHT K NEPeMECILH-
BaHHIO, K AH(pPYIHA.

B MHAKOCTH CMEIILCHHA YACTHLL IPH
TEMJIOBOM fIBHXKEHHH CONOCTABHMbL C
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HX pasvepami. OnHAKO I10/10KEeHHA Ua-
CTHU, Kak H B rase, He (PHKCHpPOBaUb;
YacTHUa BCe BpeMs CMELLAeTCA H B pe-
ayabrate 3a A0CTATOMHO NPOAOJIKH-
TeJbHOE BPEMA YXOAHT AAJEKO OT Ha-
4anbHOro RONOMenHsi. Takoe ABHxe-
HHE TAKXe NPHBOAMT K NEPEeMEeHIHBa-
HHIO.

CoBcem He Tak 0O6CTOMT f€/10 B KPH-
CTANMAHYECKHX TBepablXx Teaax. fns
KpHCTanda XapakTepHO YMNOpPAAOUEH-
HO€ pAacnoNOKEeHHE ATOMOB B CTPOro
ONpeNeACHHNX MECTaX — B Y3JaX KpH-
cTaaNHyecKol pewletTkH. Kpucrananye-
CKaf pewetrka -— 3TO COBOKYIHOCTb
NORTOPAIOLIHXCH COBEPLUCHHO OJHHA-
KOBbIX TEOMETPHYECKHX TEJ, TakK Ha3bi-
BaeMbiX 31eMEHTAPHBIX AYeeK. CKOAbKO
6L MLl HH «TVJASSIH» MO KPHCTaANy. B
1060M MeCTe BCE YCTPOEHO COBepLICH-
HO OLHHAKOBO.

OcHOBHOK BMI TENJOBBIX JIBHXe-
HHi§, KOTOpblie COBepilalT aToMbl B
TBEpAbIX Teaax, 3TO MaJgble KoneGaHHs
OKOJIO MOJIOMEeHHA paBHOBECHA — y3ia
pewetky. TloguepkHem — maame. Am-
MAWTYAA 3THX KOJ1eGaHHil MHOro MeHb-
e PACCTOAHHS MeXAY y3naMH. Y aro-
Ma, COBEpLUAIOLLEro TAaKHC KoqebaHus,
HET HHKAKHX L1aHCOB NOMACTb B COCC/-
HURA y3en.

B ceere Bcero ckasanuoro B3anv-
HOe MPOHHKHOBEHHE ATOMOB 30/0Ta M
CBHHIA — Beillb yaHBHTEabHasA. Kak
oHH 310 peaawnT? Kakor mexaHH3m
nepemelHBaHHA aTOMOB?

Kak 3ro nponcxoput?

Kak 661 HH ObLIH pasaHUKHbLl MeXaHH3 MBI
61y>AaHHH 4aCTHL B rasax, MXWiKo-
CTAX W TBEPAMX TeNaX, BAMKHO, UTO
3TH GJYXAaHHA — ciayuahHbie. Henbas
NpeicKasaTh 3apaHee, Kyna MOJIETHT
MOJCKYNa rasa nocie OuepepHoro
ctoakHoBeHHsi. OHa MOXKeT noAeteTb
C paBHOH BEPOATHOCTHIO B N1060OM Ha-
npanjeHHH.

Bosunkaer so6onbiTHas 3apgaya.
[lycTb B NPOH3BOIBHOH TOYKE RpO-
CTPAHCTBA, KOTOPYID MBI NIPUMCM 3a
HauaJo KOOpAHHAT, HAXOJIKTCA rpynna
4aCTHLL, CHOCOGHBIX COBEPIIATD TOABLKO
caydaiuble Gavnauus. Ilyers B neko-
TOPBIH MOMEHT BpEMEHH, KOTOPBIH Mbl
HPHMEM 34 Hayaqg0 OTCYeTa, BCe OHH
HAUHHAOT ABHTaTbCA. 3a/anBMCA BO-
npocom: rac GVAYT HaxXOJHTbCH YacTH-



bl . yepe3s Bpemsi I, Kak 71alNeKO OHH
YHAYT OT HAYyaNbHOW TOUKH?

Y1066 OTBETHTL HA 3TOT BOMPOC,
caenaeM penL MNpeanoaOXKeHHil, KoTo-
phie YOpOCTAT Hawy 3apauy: 6ynew
CYUHTATBL, YTO BCE YaCTHLB JABHXYTCH
TOJILKO BAOJIb OCH X Kaxbifi ouepen-
HO# wWar yacTHua aenaer yepes pas-
HbI€ TPOMEXVTKH BpeMeHH T (T — Bpe-
M5 <OCeANION» XKH3HKH), H JJIHHA KaX-
JOro 1Wara OHa H Ta e W paBHa 0,
BePOATHOCTE LIAra BJEBO H BEPOAT-
HOCTb Wiara Bnpapo OJHHAKOBbL H paB-
ot 1/2.

Ha pucyHke | npuBeseHa Kak Obl
MOMEHTaAbHAA  (OTOrpadHsa  AecATH
4aCTHLL, HayaBlUHX ABHIraTbCs OLHOBpE-
MEHHO, yepez BpeMA ¢ OT Hauasla NBH-
)Keuud. (Mbl NOMECTHIAH 4acTHLL! B HA-
yasbHbIH MOMEHT na npaMyw x=0.)
$lcHo, uTO npeackasatTh MeCTOHaXoXKe-
HHE OTAENbHON YaCTHLLL Yyepe3 Bpems {
HeJIb3f: OAHH 4YacTHUB 32 3TO BpeMA
MOYTH HE CABHHVJHMCb C M€CTa, APYIHe
YIUWIH A0OBOJIbHO 1ageko. Peyb Moxer
HATH TONbKO O CMEILEHHH, YCPEJHEHHOM
10 BCEM yacTHLLaM.

[TocKonbKy AAA KAXKNOH 4aCTHUBI
BEPOATHOCTD LWIATHYTb BNPAaBO KK Bae-
BO OfHa K Ta )Xe, OYeRHAHO, YTO cpea-
Hee CMeLleHHe HYacTHULI OT Aps#iMOH
x=0 (70 ecTb cyMMa cMeuleHHI Bcex
YaCTHU, AeNCHHAA Ha HX YHCAO) paBHO
HY/IO, TAK KaK YHCJI0 YacTHL CJepa H
cnpaea OT 3TOH MpsiMod Gyier oaMHa-
KOBO H C PABHOH BEPOATHOCTBK) CMe-
LCHKS MOTYT UMETb H NOJOKHTEIBHOE,
H oTpHuaTenbHoe 3HaueHHs. Ho senb
B LIEJIOM MOJIOKEHHE B rpYINe MeHseT-
Csi: CHauafa Bce 4YacTuubl OblJIH Bwme-
CTe, a MNOTOM BCE-TAKH PaACXOAATCH.
Kak e oxapakTepH3oBath 3TO ROJO-
KeHue?

CMeLLeHHs YacTHLbE [TOC€ 17 11 aroB
H n+ 1 waroB cBfA3aHkl OYEBHHLIM
COOTHOLLIEHHEM

xn+| =Xnt6.

Boipenew ofe yactH 370ro paseHcTsa B
KBaipar:

Xy =x2+ 8%+ 2x.0.

JTO paBeHCTBO CHPABEANHBO AAS JIHO-
GO YaCTHLK, NO3TOMY OHO CHpaBen-
JHBO H /IS CPEAHHX 3HAUCHUH BXOAS-
UHX B HErO BEJH4HH {HAMOMHIIM, 4TO,
ropopsi 0 Cpe/lHeM 3HaUeHHH, Mbl HMEEM
B BHAY VCPEAHCHHE 110 BCEMY HHCAY
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-
-12 -N _4 x={ 4 hi X, MM
Puc. 1.
4YacTHL):
X2, =124+ 8° 2,8,

A€ Xh, Xo41 — CPCAHHE 3HAUCHHA KBA -
pata cMeulenHil uactiub. (Cpeanee
3HAUCHHE CMELMEeHHS YacTHIb! PaBHO
Hymo — x,=0, x,41 =0, HOo cpeanee
3HayeHHe KBAAPaTa CMCLLEHHA HE PaB-
HO HYAIO, TaK KaK X° M0J0XHUTCIbHO
HE3ABHCHMO OT 3HaKa x.) [lockoibky
Mbi CUHTEEM, UTO ANMHA Liara NOCTOAR-
Ha, 3HaueHne 67 pasHo npocto 0%, a
xa6=1x,6=0. CaeosaresbHo,

)C,.T,,+| =X.,2,+ 62.

D70 COOTHOLIEHHE CNpapefsHBO [JA
A06Oro 1, 3HAUMT, X7 =82, =262,
x3=38% u 7. 0. Takum obpasom,

xa=nbd>.
A Tenepb BCOMHMM, NTO KaXKAblH Oue-
PEAHOH Wdr yacTHIlA AesaeT yepes pas-
Hble MPOMEXYTKH BpeMeHH 1. Chaefosa-
TeNbHO, 3@ Bpevsi § ona caenaet n=I{/1
IMAroB, a cpefHHi KBaApaT CMELLeHHA
yaCTHIL! 3a BpeMmA { paBen

T 63

Xn=—1.
T
MoxHo pBecTH uacToTy waros I'=1"".
Toraa

=6t

Beanukna, pasnas x?, xapakTepHay-
€T CMELUEeHHEe 4aCTHLB, CoBepllatoller
cayyaiHbie 6avKLaHHA, OT HadaabHO-
ro noqoXeunHs 3a spema {.Hazoeewm
9TY BEIHUYMHY AH(POYIHOHHBIM NVTEM.
H3 noavueHHBIX HaMH COOTHOINEHHH
caenvet, 4to anhdy3noHnbi NVTL Npo-
AOPUKOHATEH KOPHIO KBAApaTHOMY H3
BPEMEHH:

.
$aug = VI = VAT =A/FT VT (1)
?



Hrak. 3a1auy mb pewnan. Teneps
MOCMOTPRHM, KdK CBA3AHDL] xapakrepn-
CTHKH cavuaHubX 6avakaanuit (6. 1. I')
¢ nponeccoM 1Hdppyving,

Mbl VIKe TOBOPHJN. uTO IHGOYV-
3HA — 3TO NPOUCCC 3bLIPABHHBANHHA
KoHuenTpawiit. YactHuet Benlectsa
ilepexo AT #3 TOH YACTH NPOCTPAHCTRA.
rie HX KonuentpauHf foabile, B T)
4acTb, 1€ oHA MeHbine. Coe108aTedb-
HO, CYUICCTBYET HANpPaB.leHHOE 1BHXKC-
HHe 3THX uactiil. KeoauuecTBeHHOI
XdPEBKTCPUCTHKOH ITOFO ABHXKCHIHA
CJVKHT BEJIHUHHA, Ha3blBaeman AHp-
dyvanonnem  norokom. llosicnium, uto
3TO TaKoe.

[Tpe1ctanuv cebe, UTO B HEKOTOPOM
06beMe, 3aHHMJEMOM  YACTHILAMH, B
KaKON-TO MOMEHT BpemMeH CvuecTBY -
0T 1Be 00JacTH C PA3AHUHBIMH KOH-
uenTpauHsimMi wactuu. Ha puevinke 2
REPTHKA.IbHAR MPAMARA X =X, — rpaiu-
ua, pasjeasionias 3tH o6.eacti. Caepa
oT rpannHubl (B 06.1dctu 1) KOHUCH-
Tpanua 6oaslue, 4em cipapa (B 06.aa-
cri 1§). Tlpouecc BLIPARHHRAHHA KOII-
HEeHTFPpaILHii Oy JICT NPOHCXOANTDL 38 CHET
nepexona uactuit M3 oGaactu 1 B 06-
sactb 11, Yxeno yactiy, npoxonsuinx
3a eHHHLY BPEMEHH UeDe3 eJHHHUHYIO
NJAOIL4AKY, ICPHEHAHKYAHPHYIO OcH X,
¥ Ha3bIBAT AHGGVIHOHIILIM OTOKOM.

Boipaxkenue st m¢pgvanounoro
AOTOKA ObijI0 BNEPBBE [OJVUCHO B
1855 roay uemeukuw Ppuinkom A. Pu-
KoM, PHKY NPHINIO B FOJI0BY, YTO 1BH-
KOHHC BCwWEeCTBA BeaecrsHe ARG V-
3HH  dHAJAOMHUHO  PACHPOCTPaHeHnio
TEILIOTbl BCJICACTBHE TEHIONPOBOTHO-
cti. [loatouy 1as onHcauus aunddy-
3MH MOXXHO HCNOIbIOBATL VPABHCHHSA,
koropbie ele B 1822 roay 6uian Hanu-
canbl QPAaHUY3ICKHV MATeMATHKOM H
¢usdkoM Pypue 235 TEMm.IOAPOBOA-
HOCTH. «JlocTaTouno, — nucaa Puk, —
3aveHHTb B 3akole Pyosbe ¢10Ba «KO-
JIHUCCTBO TOM1d» CAOBAMH «KOJHYC-
CTBO Bewecrsa» # CJAdBO «TeMOCpa-
TYpa®» — C.IOBOM «KOHICHTPaUHA».»

Coraacno P¥pbe Ten.1080H NOTOK,
TO €CTb KOJHYCCTBO TCNA, HEPCHOCH-
MOTO H3 01100 00J4CTH Tead B AP\ Y0
yepes eIHHHUHYIO NACULA, 1KY B eAHHHULY
BPCMCHH, MNPOMOPILHORAMNEI PA3HOCTH
TEMHEPATVD MCK.1V ITHMH 06.1aCTAMH
(ec.1 Tempeparyphl PABHbL, TENJO He
MCPCHOCHTCA) H KOIDQPUUHCHTY Tel10-
npoBoAHOCTH . EcTectsenno, uro ten-
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Haapasienuc
nomoxa

1

Puc. 2.

L0 NepeHOCHTER #3  Gogee 11arpeTol
006.14CTH B MCHCE® HAarpeTvio.

Cornacno  Puky  1HGHVIHOHHBIA
MOTOK HAMNPAaBJACH H3 06.4acTH ¢ GO.ab-
uicit B 06JaCTb € MEHBLICK KOHILCHTPA-
UHEH W 34BHCHT 0T 1BVX ¢QaxkTopon:
OT PA3HOCTH KOHICHTPAHHA (MHOrO .M
HA10 BHIPABHHBATDL, BC.JAHK .TH CTHMV.I
LIA (ICPCMCIIHBAHNHA) H KO3 PHILHCH-
Ta 1upovaun D. INocae TOro Kak KoH-
UCHTPAUHH BbIPABHAJHCbL., HANPAB.1€H-
HOrO MEpPeMeINe s 4acTHU BeLleCTBa
VIKC HE IIPOHCAO KT, MOTOK PABEH HYIIO,
HO YaCTHHbL IBHKITCA, G.IVIKIJIOT.

KosgpuiteHT aup@yviun — Bax-
HCWIIAs  X@pakTepHCTHKA  Apouecca
nepemewnsanua. Ero 3Haveune cps-
33HO CO CKOPOCTBLIO CAVHAHHBIX GnvK-
JIAHHH B 1aHHOM wMaTepuaac. MoOxkHO
NOKasatb. 4TO TH(MMVIHOHHBI AVTL H
KO3 PHUHEHT AudPVyIHH CBA3aHbI CO-
OTHOMIEHHEM

Xoup = WhHEYE (2)

TTocMorpunm Tenepb ua gopmyay (1)
M cpaBHHM ee ¢ ¢opuvaoi (2). Mm
BHAHM, UTO
2 I 250
Muoxuteab /2 cctb cnencTBue Toro,
uTO bl paspeliuny yacTHuam 1iaraTb
TOABKO BAOJb AUHHH. [N TpexMepHOH
KYGHYECKOH PeINeTKH, r1e MOXIIO ha-
raTb B10.L HO50H H3 TPeX JCK4pTO-
BBIX OCCH,
LI S T
D= e I (3)
Mbl POJVUHAK OuCHBL BAXHBLIA pe-
3V.1IbTAT — CBASb MCXK 1V KO3 PHUUCH-
ToM 1HPPYIHH [} W XapaAKTCPHCTHKA-
MH cavuaiiibix 6avakaanui (6, 1, I'):
KO3 (PUUHEHT 1MPPYVIHH NPONOpILIO-
HaJeH KBd1paTV jJHHBl 11ara H 4yacro-
T¢ wWaros AHGPYHIHPYIOILHX ATOMOB

o] -



H 06paTHO NPONOPLUHOHAIEH CPEAHEMY
BPEMEHH WX OCENNON KH3HK.

Tenepb MHTCPECHO CACAATb HEKOTO-
pule yHc.IeHHble oleHkH. Kak Bb avvae-
T€: YACTO JH WAralT aTOMbl B KPHCTAT-
ne? jloBoAbHO AAcKO, UTO B 0ofUlev BHIe
Ha TaKoH BONPOC He OTBETHLb — OTBET
33BHCHT OT MPHpOAb KpHCTaala, OT
TeMNeparvphl, MO¥eT ObiTb, H eule Or
uero-t1o. Ho, okaabipaeTcs, HeKoTOpLie
oBulHe 33aKOHOMEPHOCTH CVILECTBYIOT.
Tak, noutH A48 BCEX KPHCTAJI0B KO-
s puuHenTH AHPOVIHH BOTHIH TEMITE-
PATYPH! NAABIEHHA (HO CULE B TBEDAOM
COCTOSHHH ) upuG.mmn‘e.xleo 0AHHAKO-
Bol ¥ paBHbl 107% cm?/c (aas pasmbix
KPHCTAIJI0B TeMmnepaTypbl 3TH. KOHCH-
HO, pa3Hbie: 0I5t CBHHUA — Y¥Tb HHXKe
327°C, nan 3on0ta — 1063°C, aan we-
geza — 1539°C, ana Boabdpama —
3387°C). [Npenebperas B COOTHOUIGHHH
(3) uncaennbiv Ko3@HLHEeHTOM (HaM
BaXXHLI [IOPSIKH Be. mlmn) M [IPHHHMAasn
8=3A=0,3 un=3-10"2 cM, HAXOAHM,
yro '~ 107 ¢~'. Cacnorate.bHo, BOIH-
3H TeMNepaTyphl NNABJIEHHA aTOM ula-
raet B Kpucrasie 8 cpeinem 10 mua-
JHOHOB pa3 B CEKVHAY.

Muoro sto uau maao? Kasajoch
Obl,- wioro. Ho na camow pneae Tax
AAXKe M BORPOC CTABHTL Henb3s. [1suTb
nv6aen — 3TO MHOTO WiH Mano? Cwvor-
ps aas vero! A OAMH KHAOTpamu?
C uem cpaauuna'rb' EctecrBenHo tpas-
untb Hawn 107 ¢! co cpeanedt vacro-
TOW KONeGAHHH AaTOMOB B KPHCTaJE v
(Reab KoAEHAHHA — OCHOBHOH B,
TenJOBOrO ABHXKENHS aTOMOB B KpH-
craane). Tak gor v=10'" ¢'. Takuwm
06pa3oM, aTOM 1Maraer B COCELHHH
v3es CpaBHHTeNbHO peako. [axe He
CeMb pas OTMEpPRAET, KAK B MOCJIOBHILE,
3 MH.HOH pa3 «loKo.1e0.0eTCsA», a VK
noroM warner. Eute Gosee «oCcMOTpH-
TeAbHbIM» ATOM CTAHOBHTCH [pPH OX-
NaMaeHHH KPHUCTaadaa. ¥ sMenu rtemmne-
partvpa naasaenusn 1083°C, 4 npu Tem-
nepatvpe 1075°C atom meau waraer
nonoxeHHovie 10 MHAJAHOHOB pas B ce-
KVHIY, @ BOT IpH KOMHATHOH Tevnepa-
TYpPE BpeMs ero 0CeA.i0it XXH3HH COCTaB-
ASIET, HH MHOro, HW mano, 3-10'? aer,
TO ©CTb OHM IIPOCTO CHAHT Ha MecTe.
Bot, KcTaTH, H OTBET Ha Bonpoc, nowye-
MY TaK A0Jr0 He n3yyanH THHPY3HIO
B TBepAbix Tenax. Ona oueHb menaes-
Had, u 3aMeTHTb ee (a TeMm GoNee H3-
MEpPHTB) MOXHO TOJBKO IPH 10CTATOU-
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HO BBICOKHX TeMmieparypax, 4a eiue ¢
NOMOIIBIO CleUHANbHBIX (H AOBONALHO
CJIOXKHBIX) METOAOB.

Eute onwa noaesuas ouenka. Cpasg-
HHM CVMELLEHHC @TOMA H3 HCXOIHOrO {io-
A0enus npH anpdvaun (nHddyauon-
HbIA NYTb X)) C OOLUHM PECCTOAMHEM,
KOTOpPOC OH MPOXOTHT 3a TO K€ BpeMsA
(xx). B COOTBETCTBHH ¢ YpaBHEHHEW
(1) nepmas Beanuuna pasua 04T
BTOpaf, OYEBHAHO. paBHa O&n=08IL

MpuHuman, kak W paHbue, &=
=03 uMmu =107 ¢! (B6.113K Temmne-
PaTYpbi NNABJACHHA), HANACM, UTO HOC-
ae 100 yacoB 6aVKIAAHHA X4~
={(,6 MM, @ xx=1 KW, TO ecTb, OTLIA-
rap B LEJIOM KHAOMETP, aToMm cMmella-
eTCA MeHbiue uev Ha MuaanmeTp. Bor
CKOIb Majaa 3G GheKTHBHOCTL Caydai-
HBIX OJVHKOAHHH MO CPABHEHHWIO ¢ Ha-
IPABAEHHDBIM JIBHEHHEM.

HUccaenosannua nokazanu,uto Kosg-
dHuvent audpdysuu OLICTpo pacrer ¢
vBeJHyeHHeM Ttevpepatypol. CuabHas
3aBHCHMOCTb OCHOBHBIX XapPaKTEePHCTHK
npouecca OT TeMneparypol Habaoaaer-
Cfl BO BCeX MpoUeccax, B KOTOpPbIX AAaR
NepexoAa H3 HCXOAHOMO COCTORHUA B
KOHEYHOoe HeOGXOAHMO NPeo1oseTb no-
TeHUHaabHbH Gapbep. Tipn cayuaitubix
OAVKIAHHAX B KpHcTaane Oapbep
OUY€Hb BbLICOKHH, €r0 BbICOT2 B R€CATKH
pa3 NpeBOCXOAHT 3HEPrHIO TelJ0BOro
1BHXKeHHA. Bor nouemy Kos(pduuHEHT
aHphY3uH CHABHO 3dBHCHT OT TeMne-
patvpbl: 4eM Bbliie TEMHEpATVpa, TeM
Jerye aroMaM npeojsodcTh Oapbep.

Ho uro 310 3a 6apbep? M kyna wa-
raeT daToM, CCAM BCe COCENHHE V3abl
pelieTkH 3aHATH? Mbl BosBpawaemcs
K BOMpocy, cHOpMY.IHPOBAHHOMY HAMH
paHblle: KAKOB MexaHH3M AH(QVIHH
B KpHcTag.ax?

Kak »xe Bce-taku
3TO NPOUCXONNT?

Orser Ha 3TOT BOMpOC A&’ OAHH M3
OCHOBOMNOIOHHKOB (PH3HKK TBEPAOro
Te/a COBETCKHiIT (u3HK-TeopeTuk Hkos
Habnu ®penkeib.

B cBomx BOCNOMHHAHHAX, MOCBA-
WeHHBX PPCHKeN0, BHIIHACKHH (u-
3k HeBua.a Morr, BO3rnaBnABLIHA
MHOro Jaetr 3HamenuTyio KaseHauw-
CKYIO 1a60PATOPHIO, MHCA, YTO B AHT-
AWK KaXabih cTYIEHT-QH3HK 3HaeT o
«nedekrax no dpeukentos. Yro xe
5TO TaKoe?
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Bor kak onucbiBaeT 370 cam GpeH- o @ @ @ @ 099 O 9
keab B ctatbe «OQ TENIOBOM 1BHKE- ]
HUMH B TBEPAbIX H KHAKHX TeAax», onve- @ @ @ @ @ ¢ ol oo
7HKOBaHHoi B 1926 rosy B HemeukoM o o /¢ @ Q900 00
xypuane «Zeitschrift fur Physik» (s
NPHBCAY AJAMHRYIO UNTATY C KOPOTKHMH @ @ @ @ O 9 OO
KOMMEHTAPHSMH (B KBaAPATUBIX CKOO- a) )
Kax)). «[lpeinonoxuM, uTO KakOH- o 4 ¢

HubY 1L atowm, HabpaBuiHH cayuaiuo
H30BITOUHYIO 3HEPrHIO, BhHIPhIRAETCH H3
KJAeTKH, 0Opa30BAHHOH €ro COCeAsiMH,
KaK GH pa3iBHras «IipyTbhA» 3TOMN KJeT-
KH, H BbIJETaeT B KAKYIO-TO BHYTPCH-
HIOK 110J0CTb. [ATOMB!I B KpHCTaMTH-
YECKOH peureTKe He 3aHHMalT BCero
ob6bemMa Teaa, MEXKAY HHMH OCTAlOTCH
eute cpOGOLHbIE MPOMEXKYTKH (MCH 10-
v3.HA) ; 6aarogaps 3TOMY aTOMbI MOTYT
Kone6atbecs.] Mbl BHAHM, TakiM o6pa-
30M, YTO OIHH M3 V3J0B OKaXeTcs
BAKAHTHbBIM, 3aTO OLHO H3 MeXI0y3-
AHiT okaxketca 3ansithim. Tlepexoas u3
OAHOTO MEXAOY3/HA B COCCAHCC, aTOM
MOXCT CTPANCTBOBATL [0 BCEMY BHYT-
peniieMy NpOCTPAHCTBY  KpPHCTAmda.

Tak Kak 3TH HApYWeWHs1 1paBH.b-
HOCTH OGYCJOB.IEHbB TEILIOBLIM 1BHXKe-
HHCM, KONHYCCTBO BAKAHCHH MONXKHO
6uiTh Tem Bosibliie, MeM Bhille Temnepa-
Typa. Okoso TeMnepaTyps! M1apieHHs
YHCAO BaKANCHH MOXeT JOCTHTHYTDL
NPHMCPHO OAHOrO IPOLEHTA 10 OTHO-
uteHnio K uyucay  atomoB. [Tyt
S1. U. Ppeukeab owHOCH NPHMEPHO
8 100 pa3: OKoNO TemMnepatypbl 1LjaB-
JIEHHA oS8t Bakaucui  pocTHraer
0,01%, T0 ecTh TPHMEPHO O1HA BAKJH-
CHAl HA J1eCHTb ThICAY ATOMOB.]

He ob6sizaTenbHo, 4TOOMW YHCAO CBO-
60AnbIX BAKAHCHH B TOUHOCTH pdBHSA-
JIOCh UHCAY MCHAOY3C.AbliblX ATOMOB.
BakancHsi MOXET BO3HHKHYTb H MpO-
HHKHYTb BHYTPb KpHCTaJaa nmyrem ne-
pPEX0fla oaHoro H3 aTOMOB Ha MNOBEpPX-
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HOCTB [MOcAc10BaTeNbHBE ITaNbl TAKO-
ro mnpoilecca H300paxeHbl Ha PHCYH-
Ke 3). 70T MCXdHH3M MOXHO pac-
CMAaTPHBAaTb KAaK pacTBOpeHHe B KpH-
craate oKpvxawouel nycrorbl. Hanu-
YHC B KPHCTAAAC BakaHcHH obecrncun-
BAeT €ro aromam [OABHXHOCTb, BO3-
MOXHOCTL  [epeMearhess N0 BCewy
ero o6LeMy.»

3ameTbTe, uTOo B 1926 roay HHKTO
9THX BakaHcHil v B rnasa lie BHAen.
Bot Bam sipuaiisii obpaseu abGeTpakT-
HOTO HAVUHOTro Mbiiljenusi H [PCaABH-
jgcunn. Bakancun «yBHaesn»  (TOXKe,
KCTaTH, no Haee, BbICKa3aHHOM
sl. H. ®penkenem) vHoro nozxe —
TO  CACAAN  XapbKOBCKHH PHU3HK
B. I'. Jlazapes (ou ony6.1HKOBaa cBOIO
pabory B 1956 roav). Hacs rtakas:
KOHUCHTPAaNNA BAKAHCHW CHABLHO pac-
TeT ¢ Temitepatypoil. Harpeem meraan
NOYTH [0 NAABACHHA W PE3KO OXJALHM
[0 KOMHaTHOl Tewmnepatrypbl («3aka-
AuM»). BakaHcHH He yCneT VATH Ha
IOBCPXHOCTb H OCTAHYTCH B MeTanae.
Pa3suuua 6o.ibiias: B MEAH npu
1075°C (meab naaputcs npH 1083°C)
noas pakatcuit 1,3-10 4, a npn 27°C—
107'°. Kak Bcsikoe wuapyiuexue npa-
BHJADBIIOCTH PCLUETKH, 3TO MPHBEAET K
VBCAHUCIIHIO  3.JEKTPHYECKOTD Cconpo-
THRACHHA. Ero MOXHO H3mMepHTb H Ofl-
PENeIHTL  KOHUCHTpAIIMIO  BaKaucHi.

Taknm o6pazom, Ppeukeab npHiay-
Man jBa OCHOBHBIX Mexaun3ima AHpey-



3HH B TBEPAMX TE€NaX' BaKaHCUOHHHIR
(puc. 4, a: atom nepemeinaercs, oGme-
HHBAACH MECTAaMH C BAKaHCHEH) U MeX-
noyseabHblit (puc. 4, 6: aToM nepeme-
WaeTcs 110 MeXAoyainsm). Bropbim
€noco6oM nepeMelanTc MajleHbKHe
{no pa3vepy) aTomui npuMecedi, a Ba-
KaHCHOHHbIM — BC€ OCTAJIbHbIE; ITQ0 —
camblfi pacrnpocTpaHeHHbIH MeXaHU3M.

Bor Mbl v OTBETHIH Ha Bonpoc,
KaK 3TO npoucxoduT. YroGbl atom B
KpHCTa/Jle WarHys B COCEoHHA y3eda,
HY>XHO, 4TOObl OAHOBPEMEHHO NPOH30-
WAH aBa COOLITHA: B 3TOM COCEHEM
y3j€e OKa3ajach BAK3HCHS, H aTOM MO-
MEHSNCH € HEH MECTaMH.

Yero Mp euwe He 3HaeMm?

Tenepb mbl, Bpoae Gbl, MOXKEM peluaTb
npakTHuecKue 3aaaud. Hanpumep, ta-
KYIO: KaKoBa Ii1yOMHE HayraepokKeHHo-
ro clos B crand, ecad npu 900°C
KO3 uiHeHT aupdy3snn  yraepoaa
D=10"7 cw?/c, a BpeMs HayraepoXKH-
BaHMA — OKOJO OJHOro uaca? Haxo-
):UETEE A =03 wMm. OrBer —
NPasH/bHbIA, BO BCAKOM C/YYae no no-
PSAKY BEJHUHHBI.

Ho Bot eute 3apaya. OGMOTKY 3.1€K-
TPOMOTOPOB AeNal0T H3 MeAHOf npoBo-
aoku. B paGote nposonoka pasorpe-
Baercn rpagyco ao 200, okucisercs,
H XapaKTEPUCTHKH EKTPOMOTOPA pes-
KO yXyAwawrcs, a 4acto o6MOTKa npo-
cTo «neperopaer». $IcHO, YTO Halo ee
NOKpLTh YeM-HHOVAb, HTO He OKHC/A-
etcs npH 200°C, npowe Bcero — ceped-
pom. M npouecc takoro nokpbitHa —
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cepebpenns [MPOBOJOKK — H3BECTCH.
Ho ToacTeiM cioesm MOKpbIBATL He XO-
yercn — cepe6po aoporoe., A TOHKHM
onacno: menb npoaupbyvHaAnpyeT
CKBO3b cepefpo, BHIHIET HAPYXKY, H
Bce HauHeTCHd cHauana. «Kak BuIGpath
TOJUWHMHY C109?% — € TAKHM BONPOCOM
NPHXOAHT TEXHOJOr K CIEeLHANHCTY 110
aupPyaHH.

IMocuuraem BMecte. Ilpu T=
=200°C~500 K D=10"" cm?/c.
Jlerko BHjeTb, 4To cnosi B 1 MKM=
=10"* ¢M xpaTHT Goabwe uew Ha
1000 ner, 1O eCcTh

t=~x24/2D>10° aer.

Tak Mbl v otBevaem. Texwoaor no-
CTYNaeT B COOTBETCTBHM C HALUHM COBe-
TOM H Ha FOpbKOM onniTe y6exaaercs,
YTO C IAYKOH YTO-TO He B [MOpsIKe,
NOTOMY HTO Hepe3 MeCHAL 3MeKTPOMOTO-
pbl HauYHHaT «6JaronoAy4YHO» BBIXO-
ANTb H3 CTPOSL.

W Bot TyT Mbl BCTynaem B ofHp-
HYIO 00J1aCcTh HCKJIIOUEHHH W3 ¢BOaa
TH (PP VIHOHHBIX 3AKOHOB HJH, €CJIH XO-
THTE, B o6aactb AH(pPYIHOHKHBIX «6e3-
33KOHHH».

O MHOrHX H3 HUX Bbi CMOMeTe yi-
HaTb, MPOYHTAR YBJCKATENLHYIO KHHIY
M3BECTHOTO COBETCKOrO CHeUHaHCTa
no ¢usnke kpucraaaos J. E. Ferysuna
«Ouepku 0 NHPGY3IHH B KpPHCTaANAX»
(Mocksa, «Haykas, 1970), vau B KHHre
apTopa 3TOH cTaTbhH «ATOMbI BavKaa-
0T N0 KpHcTaday», koropywo bBubauo-
Teuka <«KpBauT» npeanoaaraer Bbiny-
ctutb B 1983 roay.

Paccka3sbisator, uro...

To sBocnOMHHBHHAM COBpeMeH-
HHKOB, BANWTERK HEOAROKPSBT-
HO FOBOPHJ, NTO CBOH LOCTHXKE-
HHA OH OOGDBACHAET HCKIAKYH-
TeJbHO HEMPEKIOHHHWIM YIOPCT-

BOM B PCUIEHHH MOCTABNCHHLIX
HM nepen coboft 3aaay. OguH ua
coTpyBHHKOB fiHuTefiHA NPH-
BOJAHT WYTJAHBYID HCTOPHIO,
KOTOPAA MOMET CAYMKTL HANKO-
cTpauHeR K 3TOMY BLCKa3LIBa-
H¥©o Dinwrenna. (Cam Iiu-
wrefH ckas’an npo 3Ty KCTo-
pHIO, 4TO OH8 BYNeT HemOXHM
AHEKAOTOM O HEM.)

Sfimwrefin co ceoMM TmO-
MOUIHKKOM NOAroTOBHAK
CT2THI0 H MM nouaaobunach
cKpernka, urobnl ckpenHts Oy-
Maxble THCTH. TlopuBiLHCL BO
BCeX ALIHKAX NHCHbMEHHOTO CTO-
.1a, OHH, HakOHel, Malih

CKpenky, Ho OHa Oblaa cosep-
weHHo HekopeXkena. [Mpuuiaoce
HCKaTb, YeM Ghi €¢ BLIMPAMHTL.
lNocne HoBOR cepuH noOHCKOB
yaanochL OGHAPYMHTL UCAYK
KOPOOKY MPeKpPacHbIX CKPenok.
JfinnTeRH Cpasy Xe BIAS OJHY
H3 HHX H NPHHAACA H3ITOTOB-
NATH npucnocobienne pAA M0-
YHHKH CKpenku-ypoaua. Ha
BO3rNaC CBOETO BCCHCTEHTa
«410 e Bu nenaere?> Jiiu-
wrefiH, HECKOJbKO 3a8MElKas-
wHep, orsetun: «Bul punuTe
...KOraa s cTasao nepen cobok
KaKyi0-TO 1efib, OTBI€Yb MeH
OT Hee IMOYTH HEeBO3IMOMHOS.
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A. Aaexcandpos

Tynoctb ¥ renmii

BeAiKHH, KTO 3aHHMAICA MATeMAaTH-
KOR — pewas 3a1ayd, AOKa3blBas
TeopeMbl HH (OPMHPYS HOBbLI€ KOH-
LeniunK, HAaBEPHO, HMeT Cayuan e pas
nopa)arbcsi cBOeH TynoctH. [ywad,
AyMaj Haa 3azavedt — He peLlu.,

a y3Haa pelieHHe — noAyMas: Ka-
KoH aypak! kak s He coofpasua?
A 710 naymaa, aymaa — pelida H

paa, a Bce xe, OblBaer, NoOAyMaelb:
Tynuual Kkak s pasblue He coobpa-
3Ha?

Y  yyeHHIX-MareMaTHKOB OhBaeT:
jymaellb, AyMaeulb Hal TeopeMmoi,
HHOrA@ [0Jaro, HHOH pa3 H He rof.
H He [Ba, HIlEWb 10Ka3aTe/bCTBO H
TaK, H CAK, H € 3TOr0 KOHUA,
M C Apyroro, aH He BbIXOJIHT, a
BLIULIO — YIOHBJAAEUIbCA: aAypak! Kak
Al pavblue He coobpa3Ha? Beab Mo Cy-
TH 3TO coBceM fipocto. A yx 0
HOBLIX KOHUENUHAX H TOBOPHTbL He
NPHXOAHTCA: 3aHHMACUILCA KAKHMH-
nuGyibk BOMPOCAMH, @ HE [PHXOLHT
B ro.10BY MOCMOTPETb HA HHX ¢ Gousee
obuielt TOYUKH 3pEHHA HAH ¢ ApYy-
rof, Tak CKasatb, CTOPOHB;, He GOp-
MY.IHPVIOTCA MO3TOMY O6GLLHE MMOHATHS,
NPOSICHSAIIOLLIHE KpYr BonpocoB. A no-
TOM, eC/JH — TaKoe cyacTee! — co-
0b6pa3ui1, TO YAHBAAECWLCHA: KAK 3TO
paubwe TeGe B roJOBY He MpHWI0?
Hy, a ecan coobpasun.1 kTOo-TO ApYrof,
TO, KaK HH pajyellbCs YCNeXy HavKH,
a 3no OepeT: Kak 3T0 A, TYnHua,
cam He goayma.cs!

[TouckH pewenHs HecTaH1apTHOH
3amauM, Kak M A0Ka3aTelibCTBa TeO-
peMbl, COCTOAT OGBIUHO B TOM, YTO
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IIPHXOJHT B r0.10BY OAHO PeUIeHHC HAau
AOKa3aTe.1bCTBO — HCBepHOe! MoToM —
Apyroe: «reHHaibHad vuaes!»— uepep-
Ho! Tpeten nombiTka — HeBepHol
ewe OpOCOK Ha 3ajauy — npomax ..
M ecan 3anaya WM TeopeMa TPYA-
Haf, TO TaK MOXeT IJIHTLCA [OJro.

[Tomuio, npeanoxun s5*) Hocuy
JInGepmaHy 0aHY TeopeMmy AOKa3aTh
Onut;1a y MeHs xopowas runote3a. Tor-
Aa OH Omwa CTYJAEHTOM ~— TaJlaHT-
JHBRIHA  Oult mapenb!— W cran 6wl
KPYNHbLIM TEOMETpOM, ecin Obl  He
BOMHA: OH noru6 B aBrycre 1941 r.,
a B HIKJIC B (POpME MOpPCKOro ofmu-

uepa 3alUMTHI THCCEPTALHID — Y¥HKe
Ha BTOPOM rojy acnupantypbl — Ta-
KOH OblT TananT. Tak BOT, npeia-
JOMHI R eMY  10Ka3aTb TeopeMy.

Berpeuaemcs uepes HekoTopoe Bpemsl,
OH TOBOPHT: JOKa3afd, H pPacCKasbl-
BaeT. A s ero 3auenda. B 3TOM
MECTe 10YeMy Bbl TaK yTBepxjaere?
OQuubka — ywea Hocudp. Onarb
BCTpEUAEMCA — HCAPaBHA OH OIUIHE-
Ky, HO aaiblie OnATL ONTHOKH. Tak
A ero noutd ueabid rog rotsa. Ho
MOTOM OH eile NOAYYHSI TONOJCTHIO
H A0OKa3an He TOJIbKO MO 'rcopemy.
HO # 00Jee CHJIbHYIO, KOTOPYIO YX€
caM cPOpMyJIHPOBAL.

Takux HCTOPHH [A0ITHX NOHCKOB
MOXHO paccka3aTb MHOxecTso. Bor,
Hanpumep, npiaymaa s B 1937 roay
OIHY Teopemy, OYeHb XOpOWYIO Teope-
MY, H O0Ka3an ee NpH HEeKOTOphIX
JNOMONHHTENBHBLIX  [PEANONOIKEHHAX.
EcrectBenHo, BCTan BONpoc a0ka3arb
ee 6e3 3THX npeanosoxeuui. Bo-
Npoc CTOHT 10 cuXx nop — 45 Jger.
Ouedb A crapa’icA ee A0Ka3aTb H
ApPYrHe OYeHb CTapafuchb, A2 HE Bbl-
wao.

MU tak BO Bcex Haykax. bBwercs
¢ui030r Haa pAacCiHGPOBKOH H TO.IKO-
BAHMEM TEKcTa — M- TaK H CHK..
A notom, koria cooGpasun, TOXe,
HaBEpHO, YAHMBIAETCH, BPOLE HAC, Ma-
TEMAaTHKOB: KAaKOH avpak! Kak 310 ¢
paHblie He co06pa3HI? OHO Bedb Oue-
BHaHO!

Ca0BOM, TOT, KTO AyMad, BIVMbI-
BAICH, MCKAaJA, TOT 3HAeT, HACKOJbKO
TYNN H HecooOpazurened OGbiBaeT ue-
aosek. CoobpasHTesibHOCTLIO — CBOEH

®) Astop — PHAHMR COBETCKHR reoMmerp

A dll Anexcanapos, akaxemuk AH CCCP (flpum
ped)



AIOBYIOTCH  OGLIMHO  AOAM,  KOTOPLIM
He [PHXOAHI0Ch YNOPHO BAYMBIBATHCH
H HCKdTb,— .JCTKO flaercs ypaua ToO-
My, KTO HE CTaBHT nepea coboto
TPYAUBIX 34784, CePLC3HBIX  llesieH.

U Bot s xouy pacckasartb WCTO-
PHIO O UCIOBEYECKOH TYNOCTH H O
reHHH, HCTOPHIO, HecpaBHeHHO Oosce
3HAYHTEABHYIO, UM Te, O KOTOPHIX %
TOALKO uTO TroBoph.d. leao nier ob
OAHOM M3 BCJAHYAHILHX 32BOCBAHHI ye-
JOBEYECKOTO 1¥Xa, B KOTOPOM YUaCTBO-
BAJHM [ICPBOKJIACCHLIC TaJlanThl M
NOATHHHBIE FelkH, (€3 npeyBesHUCHH .
Peyb — O HCEBK.IHIOBOH I'€OMETPHH,
o ce Ooace uem 2000-aeTHeR  He-
TOPHH.

Hcropust 373 ouciib WHTepecHa M
novunreasna. C Hell CBA33HO MHOro
TAKOTO. UTO KacaeTcs He MaTema-
THKH CamOH no ceGe, a CBOWCTB,
HyTed H crpacteil uedoBcueckux. o
fpex1e ueM roBopHTb 06 HCTOPHH, HA-
710 Obl OODBACHHTD

Yro rakoe reometrpua Jlo6aueBckoro

OtBer, KOHEUHO, BCEM H3BCCTEN: 3TO —
reoMeTpHsl, MOJYYEHHAn H3 rCOMETPHH
EBkania HiMeHeHHeM OJANOH TOALKO
akcHoMbl napasgienbiiblx («[eometpus
6 - 8», n. 33). HUmenno, v JlobGaues-
CKOFO NPHHUKMACTCA 3a AKCHOMY, MTO
yepes TOUKY, HE JeXAILYI HA JIaHHOi
NpsiMoi, MPOXOTHT NO KpaiHHEH mepe
ABC npsivbie, napa.liedbible AaHHOH
{(To ecTb .emamMe ¢ Heit B o04-
IOl IJIOCKOCTH H €€ HC nepecexato-
He). YTBEPMIeHHH, HJIH, APVIHMH
CJAOBAMH, TeOpPeMbl, KOTOpPhie BLIBOIAT-
CHA U3 TAK HIMCHCHHBIX OCHOBaHMWi
reovetpid EBKaHaA, H 0GpA3yVIOT o¢0-
Merpuro JTiobavesckoeo. Bee 370, KaK
Mbl BHIHM, €OU€Hb NPOCTO® H IO B O-
PHTCH KOPOTKO H sicHo. TpyiaHocTh,
O.HAKO, B TOM, YyTo akcioma JloGa-
UEBCKOTO HC COOTBETCTBYET HalleMy
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¥ BLIBOAKI W3 Hee — MHOTHE Teo-
pembi  reometpuu JloGauesckoro —
OKa3LIBAIOTCH BOBCE CTPAHHBIMH M He-
BOOGPa3HMBbIMH. PeaabHblii cMbIC 3TOH
reoMeTpHH M3  1aHMOrO  Bhillle ee
npocrToro (GopmMabHOro OlpescIcHus
COBEpIIEHHO HC RICEH.

Cawm JloGaueBckHii Ha3blBajil CBOIO
reoverpuo soobpaxcaexolr. Ov cmor-
pe1 na HCe KaK HA TEOpHK, KUTopas
Morna Obl OKa3aTbCA NPHIOKHMOH K
peaqabHoMy npoctpaunctsy. Ho T1o1bkO
«Moraa Obl»— pea’iblbiX Ke MpHI0-
MeHuit He Oblto. [lostomy uw noru-
YEeCKan HeNnpoTHBOPEUYHBOCTb ITOi reo-
METPHH OCTaBa.1ach HE YCTaHOB.IEHHOH.
Beab xak nw passnBan ee JloGa-
YCBCKHH, @ MOri0 Obl OKa3aTbCs, uTo
NAaablI¢ BCe-TAKH 0OHapyXuTCSa Npo-
THROpe'He.

PeaabHbiit CMbIiCT M JOrHYeCKas
HeMpoTHBOPCHHBOCTL reoMeTpun Jloba-
YEBCKOrO BHITEKAIOT H3 Ce [IPOCTOH MO-
AeaH, MNPHIYMAHHOH HEMEUKHM Mare-
maTnroM P. Kaehuom. Bot 3ra Moae.ib.

3a «NJOCKOCTbY MPHHHMAEeTCH BHYT-
pPEHHOCTb Kakoro-i1n60 kpyra (pHc. 1),
38 «TOYKH»— TOUKH 3TOH BHYyTpen-
HOCTH, 33 «MPAMbIE»— XOPAB — KO-
HEYHO, C HCKIMUCIHEM KOHUOB, f[O-
CKOIbKY pacCMaTpHBaeTCH TOJbKO
BHYTPEHHOCTb Kpyra. 3a <«nepemelile-
HHA» MPHHUMAWTCA Npeodbpa3l0BaHHA
Kpyra, nepepojsiliHe ero B ceba H
xopiil — B xopabl. CoOTBCTCTBEHHO,
«KOHTPYIHTHLIMHY® HA3BIBAIOTCA QHUrY-
pbl, NepeBOaHMbBIe APVT B Jpyra TAKH-
MH peolpazoBAHKAMMU.

Besikas teopema naanuMerphu Jlo-
6a4ueBCKOro ABASETCH B 3TOH MOAC.H
TEOpeMoit rcoverpsin EBkInaa H, 06-
PATHO, BCSIKAT TEOpPEMA TCOMETPHH
EBk.inaa, ropopsiwan o ¢urypax BHyT-
pH AauHOro Kpyra, fBJIACTCH Teope-
MOii reoMerpii Jlo6aueBckoro. 310 of-
IL€C YyTBEPKACHHE JOKA3BIBALTCA MPO-
BEPKOH CNPaBeIIHBOCTH B MOAEIH k-

HarsLiMoMy npe1ctas.acHno. [lostouy  cHoM reoverpun JloBauesckoro. To,
f A . i
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YT aKCHOMA 0dpaiic biHblX HE Bbi-

HOHAETCA B ITOI MOICIH, BHAIO HE-
HOCPEACTBEHHO: HA PHCYHKE 2 uepes
TOouky C, He . Iexalyio Ha «nps-
Moit» (To ecTh Ha xopae) AB. npo-
XOTHUT OCCKONECUHO MHOFO <IPHMbIX»
(xopa), ne nepecekatownx (AB).

[Mostouy, ecau B reoMerpitn JIo6d-
YCBCKOTO HMECTCA [POTHBOPCYHE, TO
3TO XKe npotusopeune (Bepuee, ero
NepeBo.l Ha «fA3bIK B Kpyre») HMeeTcs
H B rcomerpii LEBK.IH1a.

Ha’iec, Bcakas TeopemMa reoMeTpHit
J106aueBCKOro OMHCBHIBACT B MOTETH
K.iefina nekoTopbic (akTbl, HMCIOLLIHC
MecTo BHVTPH Kpyvra. Mvenuo ¢akrh.

ec.ii ubl  Gepem ne  abcTpakTHbIH
Kpy¥r, d peaibHHH KpPYyr H peaib-
HBLIC XOpAbi H NOHHMaeM TeopeMbl

KaK VTBCPXACHHA 00 3THX pea’bHhuiX
Beilax, B3AThiC, KOHCHHIO, C TOIl TOY-
HOCTLIO, KOTOPARA JOCTY IHA L1 HAaLIHX
nocrpoenuit. Takum ob6pasom, reomer-
pust  Jlobaucsckoro uMeer  BHOANC
peasbliblii CMBICT € TOH TOUYHOCTbIO,

C KaKOoH BOOOHIC HMCET CMIIC.! rco-
MCTPHS B IIPHMEHEHHH K PeadbHLIM
Teq M.

Craao 6uiTL, reoMerpus Jio6aues-
CKOI'O [dCTOAbKO HenpoTHBOPCYHBA,
HACKOJIBKO HeNMpOTHBOpEeUHRa reoMcT-
pus EBKaHAa, H HMCCT B TAakOH Xe
CTCTICHH PeaJdbHBIH, 3KCHEPHMRHTANRIO
VCTAHABJAHBACMbBIH CMBICH.
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Ot Epkanpa po Jlo6auesckoro

Caw Epkant (IV B. 1o w 3.) npu-
HHMA1 B KauecTBe aKCHOMBL Mapa.-
JeJAbHLIX Cleaviollee np(’?lﬂ(')}KC‘HHC (}
Epkania oo Obli1o «naTWiM  HOCTY-
aaromx): Ecau npasan nepecekaer dee
npavbie 1 06pUsLeT BHYTPCHHUC OOHO-
CTOPOMHUE Y21l 8 CYMME MEHbLIE
J8yx nPaMulx, To npu HEO? PAHUYEH-
HOM NPOJOANCCHUIL ITUX DBYX NPHAMbIX
OMIL  NEéPeCeKYTCa ¢ TOU  CTOPONUL,
20e y2avt menbue Aoyx npasolx. Mbl
npHBEIN 3TY (Gopmy.HIpoBKy EBKin1a
TOJABKO 34TCM, HTOGLI MOXHO ObL10
vOeauTbest B ¢¢ caoxuoctu. flpvrie
MOCTY.1aThl rOpa3go upoue v Qopmy-
JHPY KOTCSH ropasno KOPO‘IC, Hda4YHHaA C
ueporo: fepes acsxue dse TouKku MOX-
HO NPOBECTU NPAMYIO.

EcTeeTBEHHO BOAHUKAJIH NONBITKH
0CBOGOIHTLCH OT CAOKHOIO NATOTO
NoCcTY.1dTa, BLIBCCTH ©F0 H3  TPVIHX
OCHOBHBIX MOCLIIIOK reoMeTpuu. $1 ,1y-
Mal, yro cam Lpkaua npeanpuuuMac
TAKHE TTONLITKE H, BO BCHKOM C.IY-
yae, B Cr0 BpeMsi Ve OLLIH TakHe
nonbiTkH. H3eectHo ynovuwuanwe v
apabckux aBTOPOR He faolenuiero 1o
HAC COUMHCHHSL ApXHMmend (IT1 B. a0
. 3.) «O paparie.abHbX JHHHAX»,
rjiie, Ha10 No.14rath, MSATLIA NOCTY-
JaT BHIBOAWICA #3 Kakux-To Bo.ce-
EPOCTHIX MOCHIIOK.



[ToublTkH AOKa3aTh NATLIH MOCTY-
naT NPOAOINKAJIHCH C TeX 1op B Te-
yere 2000 aer. Mx npeanpuuumano
MHOMECTBO yUeHbIX. BOT Henlonneif ne-
peuenn: rpekd [ltoneved (2 B. H. 3.,
ToT cambiii  [lroaewmeit, «koroporo
cicremar) u [lpoka (5 B.), apa6
an-Xaitcam (10 B.), nepc (wnu Ttan-
*uK) Omap Xaiam (11 B.— wnauano
12 B., TOT cammil Xalsiv, KoTOpmil
H3BeCTEH KaK BEJNHKHH MNO3T), asep-
Gaiakaneu ar-Tycu (13 B.), Hemen
Kaapui-lUltwoecesn (1514; 3pece H
Saabwe aara pabotsl) HTaabanub Ka-
taasau (1603), Bopenan (1658) n Bu-
tane (1680), anranuanun Baaauc
(1663), ura.bsinen Cakkepu (1733),
Hemeu Jlambepr (1766), dpanuyawi
Beprpaw (1778) u Jlewanap (1794,
1823), pycckuit Typvep (1798). Bce
HX MOMBITKH CBOAMAHCE K TOMY, YTO
HATHIH NOCTY.18T BbIBOAHICH H3 KAKOro-
HHOYAL Apyroro noaoxenHs. [1pu arom
MHOTHE He 3ameuann 3TOrO, CUHTas,
YTO AOKa3aTeNbCTBO MM yaadock. Apy-
rue, Gonee NPOHMKHOBEHHbIE H KpH-
THYHBlE, IBHO (OPMY.IHPOBAIH TO NO-
JOXEHHE, H3 KOTOpPOro BBIBOAHIM M5-
THil NoCTVAAT, Kak 3ITO CAenadsq, Ha-
spusmep, Omap Xaiswum. :

Hanpsixkenne noWckor aoka3are.b-
CTBa ¢ GYPHBIM PA3BHTHEM MATEMATHKH
B 17—18 BB. Bo3pacraso.

3HaUHTEbHBIE  YCHJIHA caenan
WTaJbAHCKHH MOHax, npenojasateib
MATEMATHKH W rpauMaTHku [xuposa-
M0 CakkepH, TPYA KOTOPOro C NOMbIT-
KOH nOKa3zaTeJbCTBa MATOrO NOCTyJa-
Ta nosBHiacs B 1733 roay — B
ron ero cMeptd. O  wHasbiBaercs
«<EBK.1HI, OuHllleHHBI OT BCeX nsiTeH,
HIH K€ TeOMCTPHUECKAR MOMbITKA
VCTAHOBHTDL MNepBble HAYaNa BCEH reo-
meTpun». Ornpasnsnck or paboT CBOMX
npeawecTBeHHHKOB, CakKepH nbiTaer-
CA 10Ka3aTb NMATHIH NOCTYJAaT OT Npo-
THBHOTO — [PHHAIB NPEANoACKeHHe,
PaBHOCHJIbHOE OTPHUAHHIO MATOro Mo-
CTyf1aTa, OH BbLIBOAHJ H3 Hero cJjen-
CTBHA, CTPEMACH MPHATH K MPOTHBO-
peurto. Ho Tak Kak oTpHuande ns-
TOro nocTviaara ectb akcuoma Jlo-
6a4eBCKOro, TO BhiBOAbi. KOTOpbie MO-
ay4yan Cakkepu, Oblad He Goaee M
HE MEHEe KaK TeopeMaMH reoMeTpHH
Jlo6auesckoro. Huaue rosopsn, Cak-
KePH DAa3BHBA/ HOBYIO reoMerpuio, Me
NOHUMAfA, 0AHAKO, TOro, WTO fesaer.

kvantmccme.ru

K nporuBopeunto on ne npHwen, HO
BCC e 3aKJIOHHJ, YTO eMy YaaJoCh
J[IOKa3aTb MNATBIH NOCTYJaT, XOTHA, N0-
BHAHMOMY, OH i€ Obld B 3TOM BNRJAHC
yBepeH. O kKakK 6bl y6exaaa cam
ce6fl, KOrpa nucasj O rupotes3e, pas-
HOCH/IBHOH OTPHILAHHIO NMATOrO NOCTY-
JaTa, 4TO OH «BHIPBAN 3TY 3J0BpeX-
HYIO THIIOTE3Y C KOpHEeM».

H3 poBosbHO MHO[OUHC.TEHHBIX
(55) nosiBuBwHxcR B 18 B. CouHHe-
HHH N0 TEOPHH NapafeibHbIX 0CO-
OeHHU  BLIIEJIRNETCH HANHCAHHAEA B
1766 r. <TeopHs napasieidbHbLIX»
H. . Jlambepra. HeMEUKOrO MaTeMa-
THKa, ¢HM3HKa W acTpoHoMa. Beas
JOKa3aTenbeTBO NATOrD AOCTYJdata oT
nporusHoro, JlamGept BbiBed H3 ero
OTpHUAHHS MHOTO cieacTBHit. OH, MOX-
HO CKa3aTb, B 3HAUMTEIbLHON Mepe no-
CTpOHA OcHOBH reomerpHu JloGaues-
ckoro. B ero BeiBogaax He Oblao
NPOTHBOPEUHA, H OH He MOAYMaJd, uTO
Haliea ero, Kak 3TO AeaaddM [ouTi

-BCe €ero npeasecTBeHHHKH. JlauGepr

Aaxe BbiCKa3al MbiCib, YTO OH «f0Y-
TH AOJKEH CAenaTb BbIBOA», HTO Ol-
poBepraeMas HM THIIOTE33 «HMCET Me-
CTO Ha KakoH-To MHHMOH chepes. Ho
BCE e OH OCTajJCA YBEpeH, UTO reo-
METPHRA, OCHOBAHHAR Ha OTPHILAHMH
MATOrO NOCTY.1aTa, HeBo3MOXHa. Ero
pabora He Aasada, OAHAKO, HOKa-
3atenbCTBa ITOMY y6exaenuio. Iosto-
MYy, Hajpo Aaymatb, OH OCTancA €10
HeaoBOgen M He OonvOaHKOBa. ee.
Ouna 6nina v3naHa ToabKo B 1786 r.—
yepes 9 .ner focne  €ro  cMepTH
H uepe3s 20 seT nocsae TOro, Kak OHa
6blna HanucaHa. B obiuem JlamGept
OYeHb OJH3KO MNOJAOLET K OTKPBLITHIO
HOBOH reOMeTPHH, HO He Crefan ero.

BrnaoTHYO NofowAH K MOHHMAaHHIO
BO3MOXHOCTH HEEBKJIAMAOBOW reower-
prn Hemeuxve marematuku Befkapr
(1818) u Taypuuyc (1825), uo sc-
HO BbIPAXEHHOH MbICAH, UTO Hawue-
yacmass HMH TeopHs OyaeT CTO.ab
JOTHUECKH 33aKOHHOH, KaK H reoMert-
pus EBKnHpa, OHWH Bce e He Bbi-
CKa3anu.

layce, no ero coOGCTBEHHOMY CBH-
AETEIbLCTBY, 3AHMMAJACA Teopueil na-
pasqenbublX ¢ 1792 r. 4, Kak BHIHO
H3 ero nepcnHCcKH, NOCTEeNeHHO NPHXO-
AHA K YOEX MEHHIO, 4TO A0Ka3AaTelh-
CTBO NATOrO MOCTY/AaTa HEBO3MOMXHO.
Tak, B 1817 r. B nHcbme K QOab-
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Gepcy o nHcaa: «51 npuxoXy Bce 6o-
snee K yOexKAeHHIO, uTo He00X0AHMOCTD
HALeA TeOMeTPHH He MoXeT ObiTb
AOKa3aHa, N0 KpaHHEeH Mepe 4enoBe-
UECKHM PaccyfkoM H IJf ueaosecue-
CKOTro paccyakar. Pas ol nuwer «rnps-
XO0XKYy Bce 6o0Jee», TO 3HaYHT elle
He ApHUIE.] OKOHUJATENbHO. jflaaee oM
npogomkaer: «Moxer OubTb, B Apy-
rofi >KH3HH Mbl HNPHOEM K APYrdM
B3rfsilaM Ha NPHPOAY NpPOCTPAHCTBA,
KOTOpble HaM Tenepb HefoCTynHbl. o
TEeX NOpP reoMeTPHI0 MPHXOAMTCH CTa-
BHTb HEe B OAHH paHr ¢ apHdme-
THKOM, CYIIECTBYIOLLEH UHCTO ANPHOPH,
a ckopee ¢ MeXxaHHKOH..» B 10 Bpe-
Vi OH [LAJeKO Pa3BH] HEeBKJAHLOBY
reoMeTputo, HO Toiabko B 1824 r. B
niucbMe K TaypHHycy OH Hanucag
ONpeac.IeHHO, YTO HEeKBAWIOBA [reo-
METpHA, «B KOTOpPOH CyMMa yIvIOB
TpeyroabHHKa McHbisie 180°, coBepuien-
HO [OC/IeA0BATE/IbHA» H UTO OH «pas3-
BH/ ec N5l ce6f COBEPUIEHHO YOB-
JgerpopureabHor. OLHAKO  TOJbKO B
1831 r. oH B3nacs 3a TO, uTOOH
H3J0XHTb, XOTH Obl KpaTKO, CBOH
BLIBOAL!, HO 3a BCIO CBOK JKH3Hb
TaK HHyero H He ony0GJHKOBanN 110
NoBOY HEEBK/AHAOBOH reomerpuu. B
1829 r. B nuceme k Dbeccedio on
nucan: «§ onacaioch KpHKa GeoTHR-
ueB, eCNH BbICKAaXXy MOH BO33pe-
Hud...»*). On 6oRJACA NOAOPBATH CBOH
HayUHLIH 3BTOPHTET.

Ho korma Taycc nucan Bce 370,
yKe HaleICn YeIOBEeK, ‘KOTOpbil He
TO/IbKO COBEPLICHHO Y/1OB.1€TROPHTE b-
HO pasBHJA TeOMETpHIO, OTPHUAIoWYIO
NATBIH NOCTYNAT, H HC TONLKO NpHIIEN
K yOeXXAeHHIO, UTO 3Ta2 reOMeTpHf Co-
BEPIWEHHO 1oCNeaoBarenbHa, HO, HC
yOOSIBLIHCD HHYLErO KPHKA, AONOMKHN
BCe 3TO HayuHoMmy co6panuio. D10 Obla
Hukonait Banosuu Jlo6aueBckun, Ko-
TOPHA npHuiea K yOexxACHHIO O BO3-
MOXHOCTH HECBK.JIHAOBOW reoMeTpuH
eue B 1824 r. w npexacrasua aokaan
C H3JIOXKCHHCM ee Hauasn (H3HKO-ma-
TemaTuueckoMy ¢akynbrery KazaH-
CKOro yHHBepcnteta 23 (11) despaan
1826 ropa; onyGAMKOBanl OH €ro B
pacuHperHoM BHAe B pabote «Q Ha-
uyanax reoMeTpHu» B pffe BblI1yCKOB
«Ka3aHCKOro BeCTHHKa», HaYHHOrO H3-

*) Beotnfiun, wutesn ofnact [Apesued I'peunn
Beomu. cuuTANNHCL ocobo FAYNBIMH, TAK YTO HA3BA-
HHe «GeoTHels GLIAO HAPRUATEALHLIM,

kvantmccme.ru

nanuA Kasauckoro yuuBepcureTa, ¢
deppaan 1829 no asrver 1830 r.

B 1835—38 rr. Jlo6auesckui ny6-
JHKYET O6onee pa3BHTOE H3NOKEHHE
cpoeit TeopHu «HoBele Hauana reomer-
PHH € NOAHO#H TEOPHEH NAPANSEIbHBIX,
B NPeAHCAOBHH K KOTOPOMY [HIUET:

«HanpacHoe crapanue co BpeMeH
Esknuna, B npoaomxenus ABYX THICAY
JleT, 3aCTaBHJIO MEHsi M0J03pEeRaTh, UTO
B CaMHX TNOHATHAX ewe He 33KTo-
uaeTcs TOW HCTHHBl, KOTOPYIO XOTENH
NOKa3blBaTbk H KOTOPYIO [POBCPHTD,
nogo6Ho ApYrHv  (H3HUECKHM 33KO-
HaM, MOFVYT JHILb OfbIThl, KaKOBbHI,
Hanpusmep, acTpOHOMHYECKHE Habalo-
aexnn». [an Jlo6aueBckoro onpoc o6
HCTHHHOCTH TOH HNH HMHOH reoMeTpHH
Obli, cTafo GbiTh, BONPOCOM ONbITa;
CBOIO FEOMETPHIO OH PACCMATPHBA KaK
BO3MOXHYIO TEOPHIO CBONCTB peadb-
HOro NpOCTPAHCTBa, TO €CTb CBOHCTB
CTPYKTYPb! COOTBETCTBYIOLLHX OTHOLLE-
HHI MATEepHaJibHBIX Tel H SBJeHHH.

ITourn oaHOBpeweHHo ¢ JloGaues-
ckuM — B 1825 r.— Kk TOM Ke
re€OMETpHH HpHWEN MONOAOH BEHTep-
ckuii matemaTHk $Hunow Boabsau*).
Cgou suiBoan HHow BoabAu nanoxua
B 1832 r. B KauecTBe NPHNOKEHHHA
(AnneHankca) K yuyeGHHKY reoMeTpHH
csoero orua ®apkaia Boabau. Pap-
Kauwi DBoabau nocnaa yuebuuk [ayc-
cy. Tor, onOOPHTEABHO OTO3BaBLIHCH
o peaysbratax fuolua, nanucas sMecte
C TEeM. uTO BCe 3TO emy AaBio
H3BeCTHO. $IHOMI, NnOHHMaBWIKA 3Haye-
HHe CBOHX OTKPLITHH, pelund, uto [ayce
npocTo npunucan ux cebe. On Hagon-
ro NpeKpaTHJ] CBOH 3aHATHHA HEeBK-
auiosoit reomerpueid. Ho JloGayes-
CKH# Npoj0IKaa paspabaThiBaTh CBOIO
reoMerpHIo n nybankosatb paboTH €
€€ M3JOXNCHHeM BIIOTh JI0 CaMOH
CMEpTH.

Henb3n vauBaaTbea, uTO HOBas
reOMETPHs! MOTAa Kas3aTbCs HEBO3IMOX-
uofi. [locmorpute Ha pHCvHOK 3. sic-
HO, uto npaman CM, ecin ee go-
CTATOYHO A8J€K0 MPOAOAXKHTL, 06A3a-
TenbHo nepecever npawyw AB. [lo-
nymwenue, O6yaTo uepes OQHY TOUKY
NPOXOJIAT ABE NpAMbE, NapalicAbHLie
JAaHHOH, COBEpLIEHHO NPOTHBOPEUMT

*) BaK¥Ke BEHreépCKOMY MNPOMIHOLICHHID —
DORaH, ¥y HAC MOMXHO BCTPETHTL TAKIKC HANHCAHMA:
Boavwvai, Bofafh, Bosu.



HarAAAHOMY nNpeacTaBaeHHio. Takoe
NONYLLIEeHHe KaXeTCn NpOoCTO HesenkbiM.
Hukakoit HeeBKIHIOBOH reomerpHu
ObiTk He MOXer! Tem Gonee HYIKHO
OTAATb J0JXKHOe CMEenocTH Mbican Jlo-
6auesckoro u BoabAK, KoTOpBIE penit-
JWCh AONYCTHTL «HeqenocTbs». Heae-
NOCTb € TOMKH 3pEeHHN HAIALHOro
npeacraBjeHHs — [a, HO C TOUKH
3peHHsl JOrHKH — apyroe geno. Kak
HH KaXXeTCsl HaTNAAHO HenensiM gony-
1lleHHe MHOrHX napaJsenedl, JOrHYecKH
oo ponyctHmo. HyxHa Obiaa 6Gosb-
as CcMeNoCTbh MbICIH, 4TOObl TBepAo
y6eaurbcd B 3TOM, XOTA Teneps,
KOria HailfeH npoCcTOH CMLICA HEeeBK-
JIHLOBOH reOMeTpHH, HHKAKOI1 CMeToCTH
MBIGIH HE HYXHO — [0CTaTOYHO ca-
moii He60ALUION CNOCOOHOCTH K OTB.Ie-
YEHHOMY MBILLIEHHIO.

Or y6expennn K DOKa3aTenbCTBy

Hrak, Jlo6aueBckuii H Boabsn ny6any-
Ho, a 'aycc B NHCHMAX BRpa3zHK YOEK-
JleHHe B PaBOMEPHOCTH HEEBKJIHOBOH
reoMeTpHH H 1a/1CKo pa3pu.in ee. OaHa-
KO 370 y0exaeHHe OCHOBbIBaa0Ch TOb-
KO Ha TOM, YTO B NOJIYHEHHDbIX BbIBOAAX
He Guino nporuBopeuni. Ho Benb Mox-
o Gbino 6bl AVMATb, YTO B [JAJbLICH-
WHX BHIBOAZX NPOTHMBOPEUHR BCE Ke
noasAtcA. PeaabHblit cMblca HOBO# reo-
METPHH OCTaBaJ/iCR COBCPILCHHO He-
fAcHbiM. M noka ou ue Ouin HaWnew,
BEJHKOE OTKDbITHE BCE Xe BHCENO B
Bo3pyxe — reomerpusi JloGauesckoro
ocTapasacb He 60aee 4yem BooOpa-
KaeMoH.

B 1839—40 rr. nosgniance gge pa-
6orbl npogeccopa Hepntckoro (HbiHe
Taprvckoro) vuueepcuteta @. Mun-
BHHIa, B KOTOPHIX OH HCCIeA0BAa.1
HEKOTOpbie CNeuHaIbible [MOBEePXHO-
CTH — [OBEPXHOCTH MOCTOAHHOH OT-
pHUATENbHON KPHBH3HL. B 3THX paGo-
TaX No CYLIECTBY 3aK.J0ualACR BbIBOJ,
4YTO I'COMETPHH Ha TaKHX I]OBEPXHO-
CTHX €CTb He uTO HHOe, KaK reo-
veTpus Jlo6auesckoro. Ho srot meiBOn
TaM He Obl1 SABHO BbiCKazaH. HMure-
pecHo, YTO ABYMS TrOAdavH paHblie
B TOM )€ XYypHane, rae ObliH Ha-
neyatanbl paGoTel MuHAHHra, 6blaa
ony6ankosaHa oiHa H3 pabor Jlo-
6auesckoro!

B 1854 r.. npH BCTYNIEHHH Ha
DONXKHOCTE nipogeccopa IerruHreHcko-
ro yHusepcutera, b. Puman, kak 310
noaaradaochs, npoyes npobuyio JeKuHio.

2 «Kpaut» Ne 1
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Jlexunn nasbisanack <O runortesax, ae-
XAULHX B OCHOBAHHAX TeOMETPHH».
Oua coaepiana HeoObiuaiiHoe Gorar-
CTBO MJIOAOTBOPHbIX HAER — 0T 06-
ulell KOHUeNUHH MATEMATHHEeCKOr'o Npo-
CTpPAHCTBA A0 NPEABHACHHA TOrO, YTO
cTanoc noroM OGILUEeH TeopHeH OTHO-
cHrenbHocTH. Kpome roro, B JieKUMH
OblNd HaMeueHa oOWan TEOPHS HEKOo-
TOPOFO THNA NPOCTPAHCTB (HasbiBae-
MbiX TENEepb PUMGHOBLIMU), KOTOpLIE
BKJIOYAIOT, KAK [POCTEHLIHE YaCTHLIE
cayuan, npocrpancrsa Esknnaa, Jlo6a-
YeBCKOTO H TAK Ha3biBaeMble cgepu-
yeckie npoctpanctBa. [PPuman  gaa
UHCTO AHAJHTHUYECKOE OnpenesieHxe
TUX MPOCTPAHCTB; 3TC MO CYIIECTBY
03Hauano, uto reomerpus Jlo6auepcko-
ro B TaKOH »Xe CTeneHH HelpoTHBO-
peukHBa, KaK H aH&a.H3.

Ho 31oro HnkTO He noHAd, He 3a-
seTHa. Jlekuun PHmana octanach He
nouaTtoln M TOABKO caywaswii ee
crapuii, 77-getuun Taycc ywes, Kak
CBHIETEJNbCTBYIOT, MOCAE JEKLHH B Iay-
Goko#t 3agymunBocTh. Jleknust Puvwana
e Oba cpa3ly ony6iaHkOBaHa, ee
H3gaau Toabko B 1868 r., vepes
2 roaa nocsne ero cmeptH. M Torpa
OHa Cpasy MNpoH3Be1a  BedaHyaiitiee
Bneuarsienne, BbizBana GypHoe pa3BH-
THE HAMEYEHHOH B HCH TEOpHH.

Torna xe, 8 1868 r., urTa’aban-
cKuf MaTeMaTHK BeabTpamu caeaan to,
0 yero aouiel, HO Hero He cKasan
MuHadHr,— OB noKasan, YyTo reomer-
pua JloGaueBcKoro BbINOJHAETCA Ha
NOBEPXHOCTAX MOCTOAHHOH OTPHLA-
TeJbHONH KPHBH3IbIL

Oaxako BeiBOAb Benbrpamy Gbiiu
aHaAWTHYECKUMH, 1aJeKHMHM OT 3ae-
MeHTapHo# reoMerpu, ot EBkaupa.
Jlvuwe B 1871 r. Kneitn 3amernn 1y
MOfeNb Ha Kpyre, O KOTOPOH w.Ja
peub B Hauahe ctateu. Nozaree [Myau-
Kape Hallen APyryl HHTEPECHYI MO-
lenb, CBA3AHHYIO € KOMIJEKCHBIMH
yucaamH (cm. «Kpaut», 1976, Ne 3,
c. 7).

Tak uepez 40 Jjer nocae ony6au-
KOBaHHA UepBuiX pabGor JloGauescko-
ro 4 bBoabsiu ux yb6exaenne OblIO
JOKA3aHO M HX reoMeTpHsi Mo.y'H.a
BceobUlEe NMPH3HAHHE.

(Oxonuanue 8 caedyouiemM HOREpe )
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B. ©penkean

Poimaps
Hay4HO-TIONYJISIPHOH
KHUTH

(K croaeruio ¢o Onst powcOerusn
. H. [lepeavmana)

flkos HMcuaopoenu Ilepeabman muobua
nosropsth caoea Jlangaca: «lIpeaver
MaTeMATHKH HACTONbKO cepbesell, 4To
HYHO HC yNYCKaThk CAYU3R ,e1aTh €ro
3AHHUMATEALHBIM », K CJlOBaM 3HAMEHH-
TOro ¢PaHUY3CKOr0 YYeHOro MOXHO
106aBHTb, UYTO He MCHCe CephescH
H npeiver  $u3nkH. Beio  cBowo
*Kusiup . W, [lepenvbman nocsaTna
TOMY, YTOObl 3aHHTEPECOBATH [APYIrHX,
H B MNepBYK Ouepcib KOJAbHHKOB,
3THMM HayKamu. HO He TOAbKO WKOdb-
HuKoB. OM HCKpenHe ceToBaa Ha To,
ur0 of6pa3’oBaHHble JKJH — MEAHKH
H OGOTAHHWKH, (PHIHONOTH W JAHNTBH-
CTHI MOUTH HHYErO He 3HAKT O
¢vi3uKe, acTpoHomuK, MaTemaTHke. He-
THHHAS KY.IbTYpa, MO €ro MHEHHIO,
JOJKHA  BKAKOYATL B ce0s  3HaHHe
OCHOB AOCHMbIX HM TOUHBIX HAVYK.
Pacuper tBopueckoil sHepriu [le-

peALMaHa  CoBMan ¢ BesHUYaHIHMH
OTKPBITHAMH B (PH3WKC H TEeXHHKe.
Ho aas Toro urobmi B [OJHON

Mepe MOHATL 3HAYCHHE H CMBICH 3THX
OTKPbITHH, HeOOX0AHMa OCHOBATEIbHAH
NOJArOTOBKA, 3HaHHe a30B. Bor sTomy-
TO OH M TOCBAILAJ CBOH KHHIH
«3anuMareasnas QHiHka» 4 «Knpas
MarteMaTHKa», «Paketoii  na Jlvuy»
#H cMEKMIaHeTHbIE TIVTELUECTBHA» H
MHOrHe-MHOTHe [pyrue, Koropble, 6e3-

Heckoanko orpuskos u3 kuur $. M. TMepean-

MaHa NYGAHKYVIOTCA B 9TOM )K€ HOMCPE MYpPHAIA.

A el
i w, TE-
W / \
VCJIOBHO, 3HaKOMbl UHTAKWIUHM 3TH
CTPOKH.

[Nepeabyan yuna o6pawiats BHHMa-
nue Ha, Kaianocb Obl, NPHMENbLKaB-
IHeCA ABIEHHA HAH MpeaMCTHl H
MPOCTHIMH CJI0BaAMH, O6pa3sami, cpef-
CTBAMH  MOKAa3biBaJ, Kakas (PH3IHKA
3a HuMH ctouT. Cocrapasiomue eau-
HOC LeJ10€ MAJNEHBKHE 3TIO4W, Ha KO-
Topbie pa3butpl kuury IlepeabMana, B
UEeM-TO CXOXH CO CTHXOTBOPCHHSIMH B
npose. CXORCTBO OTHIOAL He onpeile-
ARETCH «BHICOKHM LITHIEM» — SI3bIK €I'0
ITIOAOB NPOCT H JakoHuueH. [lpw-
BJCKAIOT B HHX M3AULECTBO, ¢ KOTOPHM
packphBaeTcs (H3HIECKAA MOAONIEKa
TOTO WM HHOrO ABACHHA, YMEHHE MH-
HHMAJbHLIMH  MATeMATHUECKHMH (apH-
METHYECKHMH) CPeACTBAMH MOATBCP-
ONTb HJIH ONPOBEPrHYTH (PH3HUECKHE
paccyxneHus. HacTo yXe B Ha3BaHHAX
3TIONOB 3aKII0WEHA HCKOTOpast mapa-
JoKcaanHOCTh. Benomuute: «lopsuni
qaear, «<Boaa B peunere», «3peune Tpe-
M raazami», <X0J04 H3  yrass,
«Jlen, He TaLHE B KHOATKC® HJAH
«Kak Mbl nbeM?», «¥MeeTe JH BB CUH-
TaTh?», «Mor au  OblTb TOTOM?»,
«CKOAbKO CTOHT MONHHA?», <Mor JH
Apxuvel noausTe 3eMmaw?» H T. O

Oanako eme Go.jee napajokcalb-
110, 4TO Ha npocThie Bonpoch: «KTto
tako# [lepeabman?», «Koraa oH po-
aunaca?», «lae Xua M pa6oTaa?s,
«Kak ¥ KOrma Hauajd [HCaTb?»,



«C kem obuiasca?», «Koraa u rae
yMep?»— Ha BONPOCH, OTBeTH Ha KO-
TOpble COCTABAAT Brorpadnio yenope-
Ka, BPA1 JH CMOTYT OTBETHTb MHOTHE
YHTATENH €ro KHHI, JI0AH, YMelollHe
[aBaTb OTBEeTbl HAa 3aMbICAOBATHIE
BONpOCh! nmpHpoabl. Hu B nepebix, HH
B AecATHIX, HH B ABaLLATHIX H3Ma-
HHAX KHHT [lepenbmana He HawAoCh
MecTa Jlaxe /A KpaTkoi Guorpadu-
YeCcKoH cnpaBKH 06 HX aBTOpe.

K cuactblo, cBenewdss o $Hkose
Heunnoposuue Tlepeiibmane wmelores B
¢ounax JleHHHTrPaLCKOro OTAENEHHA
Apxusa Axkanemuu nayk CCCP. Apxus
pPacroioKeH- Ha YHHBEPCHTETCKON Ha-
6epexxHoit B JleHnwnrpage, pagom co
3HameHuTon KyHcrkamepoi. B Hem
XpaHATCA OyMard BHAAIINHXCA OTe-
YCCTBEHHBIX H HHOCTPAHHBIX YYCHbIX,
B 4acTHOCTH H T€X, HMEHA KOTOpbIX
BcTpeualoTcsi B KHurax Ilepeabmana.
Ecnu Taknx noKyveHToB — mHceM,
pykonscen w T. A.— MHOTO, OHH
COCTAaBAAT cneUHanbhbliil Goua. Poun
flkopa HcunopoBuua umeetr Homep
796. OH AOCTaTOUHO OGIUMPEH, W €ro
onnucanHe 32aHHMAET 4eTbipe 00 LeMu-
ctole Tetpaau. [IpuBeneHHbIe HHKe CBe-
[IEHHA NOYEPIHYTH W3 3TOro ¢oHaa.

. U. Iepeabman poanaca 22 Ho-
n6ps 1882 rona B Beaoctoke B ceMbe
cayxawero. B 1901 rony os nepe-
esxaer B [lerep6ypr W noctynaer
B JlecHo#t uHCTHTYT (HbiHe Jlecotex-
Huueckas akagemus uMm. C. M. Kupo-
Ba), A€ YyXKe YYHTCH ero crapuiui
6pat OcHn — BHOCJCACTBHH H3BeCT-
bl nHcaTteab Ocun dbimos. (Mmenno
n3 nucem O. H. [InimoBa K wmiaa-
uvieMy 6paty MOXHO Y3HaTL O HEKO-
TOPbIX NOAPOGHOCTAX Guorpadun Hko-
Ba MHcupoposnua) Onnako He
1901 roam, roag nepeesaga H3 NPOBHH-
uHH B cTONHLY, Bhineaserca 5. K. Ile-
peJbMaHOM KakK [OBOPOTHBIH B €ro
XH3HH, a 1899 — or wHero pener
OH OTCHET CBOEH XH3HH nHcaTens, BbG-
paBlilero TOYHLIE HAYKH repOsiMH CBOHX
npovssenenni. B stor roa B Poccun,
1a ¥ B APYrHX CTPaHax TOXE, MHO-
ro MHCanH O KOMeTe, KOTOpas MOJX-
Ha O6bljda npoJjeTeTb HeNoAadeKky OT
3eMan, U O MOPOXJAEHHOM €10 NOTOKe
MeTeOpHbIX Tes. XOAHJIH CNYXH, KaK 3TO
yacro 6GbiBaeT, 4yTh fAH HE O KOHLE
cBeTa, HO BOT 23 ceHtsfps 1899 ro-
na B rasere «l ponHeHcKHe ry6epH-
CKHe BellOMOCTH» NOSIBHAACH CTaThA,

2‘

kvantmceme.ru

3TH CNiyXH onpoBepraBuias. HaswiBa-
nacb oHa <«[lo noBoay oxupaemoro
METeOPHOro NOXAfA», aBTOPOM €e Obla
rumHasuct flkos Ilepeabmen, HO ¢a-
MHJHIO CBOK OH CKPBIT (10 NCeBO-
HuMOM. (BnocnencTBuu OH uacto Bbi-
cTynas, nyOiuKYA MEeaKHe CTaTbH M
3aMETKH, M0N Pa3HbLIMH [ICeBAOHHMA-
MH, OAHH H3 KOTOPbIX 3BYYaJs Xapak-
tepuo: llmdupkun.) fleno B tom, uto
N0 YCTaBYy THMHE3HH HX YUYEHHKH He
HMeaH npasa nyO.IHKOBaTb CBOH mpo-
H3BeJeHUS B NEYaTH BNJIOTb A0 OKOH-
YaHHs YYeGHOro 3aBeJEHHA.

Koraa 8 1924 roay 8 Jlenuurpaae
6bis1 HaneuaTaH NMPHYPOYEHHBIA K 25-
JeTHIO HAYYHO-N0NY.15 PH3aTOPCKOH
aedarenbHocth . M. lNepeabmana ka-
Ta/lor €ro COYMHeHHH, OH OTKpLIBAJ-
cfl OT3bIBOM O HeM, HaMHCAHHbIM
naTpHapxoM pycckoi ¢pusukn — Ope-
ctoM flannunioBrHuem XBOALCOHOM, aB-
TOpOM camoro uspectioro B 20-e roawl
Kypca obuleil GH3HKH. XBOJAbCOH NH-
can: «AsTop npuoGped BROAHe 3acay-
MEHHYI0 M3BCCTHOCTb CBOHMH nonyasp-
HbIMH COUHHEHHAMH, MCXKIY KOTOPLIMH
nepsoe MeCTO 3aHuvaeT «3aHuMaTeNb-
Has ¢u3KHKa». 3ITO, AEHCTBHTEALHO,
3aHHMATeNbHARA KHHIa, HHTepecHas na-
XKe aaf cneuuanncra no ¢usuke. B
HeH cobpan OOUIMpHBIR W Pa3HOOG-
pPa3nblii MaTepHai, u3/10XKeHHe JAerkoe
H NPABHAbHOE». 3aTeM B KaTaJore MpH-
BOIH/NCA nepeueHb HaldcaHuuix [le-
peibmMaHoM 3a 20 ner paGotul 17 KHur,
npuyem oGilMi THPAX HX H3JAHHA CO-
CTaBasia Gojiee MHJANHOHA IK3EeMILIA-
pPOB — MO TOMY BpeMeHH uLHpa ru-
raitckan. ([nsi cpaBHeHHA yKaeMm
60.1ee nos3aHHe UHQPH: ceMb H3ja-
HHH 1epBofl 4acTH <«3aHMMATETbHOH
(PH3HKH® COCTABARAJIH B obiuem
90 000 3k3., a uMewileecs Y as-
Topa 3THX cTpok 17-e H3namme
(1965 r.) BBIILLIO THP2 XKOM
100 000 3k3.; mocae 3TOr0 KHHra H3-
paBaiach ewe TpH pasa. B 1981 ro-
Ly VBHIEJ CBET OUE€peiHOH exXeroa-
HHK, H3JaBaemblil IOHECKO —
“Index Translationum™ B wuem co6-
paHb cBeaeHHA 000 BCEX KHHrax B
Mype, [epeBeNeHHbX B TeuenHe
1977 roga c OAHOrO A3KIKA HA JilO-
6o# apyroftl. Kuuru [lepenbmana B
3TOM FOdy H30aBanHCb B NEepPeBONaX
17 pa3. Ouy BBHIWAH B H3NaTENbLCTBE
«Mup» B CCCP, a rakxke B [P,
Yexocaosakuu, HMcnanuuw u fnonun.)
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OAf ACHHHrpaACKHMX LIKOJBHHKOB
30-x ronos [llepeabMan 6bla He TOfb-
KO aBTOPOM MoMo6HBUWIMXCS KHHUT. C
ero UMeHeM OJHO3HaYHO CBA3LIBAJICA
«[lom 3annMarensHon ayku» (JA3H),
OAHHMM H3 BIAOXHOBHTENEH W Opras-
3atopoB KoToporo Ouln $flkoe Hewpo-
poBH4. KynbTVpHO-NPOCBETHTCIbHBI
oraea JleHHHrpaackoro coBeta nery-
TaTtoB TPYHNAILHXCA Nepeaan Aaa opra-
HH3auHuH 3toro floMa Kpacupoe 3aa-
uue apopua llepemerbepa Ha Ha-
GepexHoii peku PoHTanku. JI3H 6win
OTKPHT 4 HoAGpA 1935 roma. B ero
3a/aX pa3MecTH/IHCh IKCIIOHATH, «pea-
JAH30BABLIHE» H HATNALHO [EMOHCT-
pHPOBABUWIHE MHOIHE M3 ONLITOB H MNpH-
MepOB. O KOTOpbIX pacckaswpan [le-
peabMaH Ha CTPAHHLAX CBOHX KHHT.
B A3H upoBoauancbh MateMaTHuecKue
¥ (UIHYECKHE ONHMITHANbLI, OPraHH30-
BbIBAMHCh BCTPEYH C VYECHLIMH, TyAa
XOAWJH Ha SKcKypcuu. B nHu wWkosb-
HbIX K@HHKYd OH Obldl MEeCTOM najaoM-
HHYECTBA HE TOJBKO JEHHHIPajlleB, HO
H pebAT, nNpHe3KaBWHX B JlenHHrpan
co Bcein ctpansl. Toavko B 1938 ro-
ay ero nocetwno 6oaee 100 Tuicsau
YEJOBEK.

B ob6vemuctol nanke ¢onna 796,
uMeroied HoMep 33, XpaHATCH HMCbMa.
ITucoma penosbie v cemeiinble (v Hko-
Ba Hcunopohua Obin cbiH Muxana,
norH6WHA Ha (GpoHTe B NepBHIf roa
Beaukoii OreuecTBeHHON BOHHbI) .
Boablue Bcero coxpaHuaoch yepHOBH-
koB nucem [lepeabMaHa pasHbiM au-
uam. Oco6oe BHHMaHHe NPHBJEKAET ero
nucbMo 1902 ropa, ajnpecoBaHHOe
H3BECTHOMY (PPAHILY3CKOMY aCTPOHOMY
Kamunio ®aammapuony. Mma Paawm-
MapHoHa ObliO XOPOLLO 3HAKOMO PyC-
CKHM YHTaTesnssM Ha pyGexe XIX n
XX BekoB. Toabko B Teuenue 1900—
1902 roaosB (Mbl cneunasibHO BLIGpa-
JH  TONL, nNpHMblKaBWHe K Jate
nvcbMa) B PoccHu BHIWNO AeBATL
KHUT PraMsapHoHa, NonyJspH3HpVIo-
KX ACTPOHOMHIO; B MHpe OH HMeJ
3aCTYKEHHYIO penyTauMio «Nonyanpu-
satopa Ne I». Hapaay c¢ <«Actpo-
HoMmuehH», «)KHBONHCHONH aCTPOHOMH-
ei», «Hauatkamn acTpoHomun», «Ma-
JIEHbKOH AaCTPOHOMHMEH» MW  Jaxe...
«AcTpoHOMHER AnA nam», PaaMMapHOH
HANHCaJd HECKOJbKO (aHTaCTHYECKHX
poMaHoOB, B TOM uucae «Jliomens. le-
poeM 3TOro poMaHa Obll HekHH AyX
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JlioMeH, cnocobHbIH ABHIaThCA B MHPO-
BOM [IPOCTPAHCTBE C .IOOBIMH CKO-
POCTAMH, B HaCTHOCTH—IPEBbILI AIOLL H-
MH CKOpOCTb CBETa.

B nucbMme crypeHTa BTOpOro Kypca
JIECHOTO MHCTHTYTa (rae Torda YUYMIICH
f1. K. lNepeabman) paszbupaloTcs npu-
nuckuiBaembie Paammapuonov JioMeHy
OUWYLieHHSA, KOTAa TOT NpHbIHKaeTea K
3emae WiH IOKHAAeT ee CO CKOPOCTbH),
MelblU€eH, paBHOH HaH GOblLEH CKOPO-
cTH cBeta. Tak, no Paammapuony,
JliomMen, ABHrasachb CO CKOPOCTLIO, paB-
HOH CKOpOCTH cBeTa, Oyaet Hab.io-
NaTh «3aCTHIBLUIYIO® KAPTHHY TOTO, YTO
NPOMCXOHAO Ha 3emne BO BpeMA ero
oraera. [lo [llepenbmany — BooGiile
nuyero He Ovaer BHaeTb. [lehcTBn-
TesbHO, paccyxnaer [lepesabMan, pas-
Be MOXeT JIioMeH HCnLITHIBATh Aef-
CTBHE HECYILHXCH PAAOM C HHM Jy-
yel, €eCJAH OH HJAXOAHTCA N0 OTHO-
WEHHIO K HHM B OTHOCHTEAbHOM I10-
koe? «Ecan On coanat Oexaa ot
HENPHATER CO CKOPOCTLIO NYILEYHOro
CHapsifa, TO HH OQHO fA1p0 HC B
COCTOSIHHH OblA0 Obl yaapuThCl B He-
ro, xors O6bl OHH OKpYXajdH ero
uepHO# Tyuein». HaGaoaartens, 3akaio-
yaer [lepeabmaH, HHUEro HE YBHIMT.

[lpueeneM Tenepb APYryl0 UHTATY:
«Ecnn Obl 1 cTa’a [OBHraThCcsl BCiIeq
3@ JYYOM CBeTa CO CKOPOCTbIO ¢
(cKOpOCTBH cBeTa B mycToTe), TO #
noJKeR 6bin 6b! BOCIIPHHHMaTh TaKOH
Jyy CBeTa, Kak noKosileecd, nepe-
MEHHOe B NPOCTPAHCTBe NIEKTpoOMar-
nutHoe nose. Ho Huyero noaoGHoro
He CYILeCTBYeT; 3TO BHAHO KAaK Ha
OCHOBAHHM OUbITA, TAK M H3 Ypas-
HeHHil Makcpenaa. HHTYHTHBHO MHe
Ka3anochb #CHHIM € €aMoro Hauyana,
YTO C© TOUKH 3peHHs Takoro Hab-
JAKJaTes BCe AOMKHO COBEpLIAThCA
N0 TeM JKe 3aKOHaMm, Kak H AdA
Hab.nonaTens, HernoABHXKHOIO OTHOCH-
tenbHo 3emau. B camom aene, kak xe
nepBblf HabAKOIATE/lb MOXeT 3HaThb
HAH YCTAHOBHTb, UYTO OH HAXOAWTCH
B COCTOAHHH ObICTPOro pasHOMEPHOrO
LBHEHHA? »,

B0aMOxHO, YUHTATEIH AOTAaNAJHCh,
4TO 3TC pacCyXXI€HHE€ NPHHAANENKHUT
3naMeHuTOMy Aabbepry DHHLITEHHY.
lintata B3fATa H3 ero «ABToGHOrpa-
¢pHUECKHX 3amMeTOK», HANMHCAHHbIX B
1949 rony. B Hux JfximuTeliH Bcmo-
MHHAeT, UTO HAA NapagoOKCOM JIBHIKe-



HHAl CO CKOPOCTLIO CBETA OH Pa3Mbilll-
JA0 nadyuvaa ¢ l6-iethero Boapacra,
KOrJa BnepBbie Ha HEro HaTOJKHYJICA
(B 1895 r.), B Teuenuwe 10 jer —
2o 1905 ropa. xorpa 6blia co3naHa
CRELHaibHan TEOPHS OTHOCHTEIbHOCTH.
«B 3t0M napapokce yxe conepHTCA
3apoiblti  CreuHaJbHOH TEOPHH OT-
HOCHTEABHOCTH, — NpojoXKaeT DHHLI-
TefiH.— Celfuac, KOHe4HO, BCAKHH 3Ha-
€T, UTO BC€ TMONBITKH YIOB.JETBOPH-
TeNbHO PA3bBACHHTb ITOT 1APALOKC Obl-
JaH obpeueHbl Ha Heyaauy a0 Tex nop,
noka akcHoMa 06 abCOJIOTHOM Xapak-
TEepe BpeMEHH W ONHOBPEMEHHOCTH OC-
Tapanachb YKOPEHHBLIECHCH, XOTH H He-
OCO3HAHHOM B HalleM MbIUINeHHH».

Hrak, B 1902 rony meican Ilepean-
MaHa HaXOAMJHCh B Pa3HTEIbHOM COOT-
BeTCTBHH € NDEAMeTOM [OJrHX pas-
MbluieHHil DiHwTeliHa. Buia . 06-
HIHM HCTOYHHK 3THX PasMblliieHHH?
DiiHWwTelH, KOKeYHo, MOr K TOMY Bpe-
MeHH npouecTb pomaH PaaMmapHoHa
(BbllIeAWIHA [MEPBHIM H3,aHHEM BO
Opavund B 1878 r.), oanako nosa-
Hee, B anpese 1920 rona, Gecenysi B
BepnsHe co cBoum nepBhM 6GHOrpa-
dov A MowKoBCKHM ¥ o6CyXKpad
3TOT POMaH, OH C HEKOTOPHIM pasa-
paeHHeMm ropopu. 0 Hem. («@aam-
MAPHOH B3AA €ro < napajokc —
B. ®@.> y OpyrHx H TOJABKO nNONyas-
pH3HPOBAJ», — 33aMETHA MOLIKOB-
CKOMY DHHIUTeHH.)

Mb nospo6HO OCTAHOBHAHCHL Ha
3TOM 3MH304€ — ONHOM H3 MHOTHX
CIOXEeTOB, KOTOpble MOryt OHTh No-
yepnHyThl H3 H3yyeHHs apxupa [le-
pelbMaHa, NOTOMY NTO OH, 3TOT CIOXET,
HMea CBOEOGPA3HOE  APOAOCJIKEHHE.

Bo-nepBrix, MHOrue,  BepofiTHO,
NOMHAT rNlaBy «MOXHO aM noéiMathb
AynK?» H3 ¢«3aHHvaTebHOA QU3HKHY»
[MepenbMana. 3ITo — 3ameuaresibHas
HJAIOCTPALNS K paccyXAcHHIO 20-7eT-
Hero HOWH B  nucbMe K Paam-
mapuony. (Hano ckasark, yto B KHH-
rax Ilepeabmana paccblnano MHOrO aB-
TOGHOrp adHUECKHX MOMEHTOB — NOMH-
MO TeX, B KOTOpPbX OH MOPAMO 3TO
nonuepkusaer. Tak, B «)KuBoW marte-
MaTHKe» B 3TIOfEe <«YMeeTe nH BH
CUHTATb?» PacCKasbiBaeTcst O CAOCOo-
6ax noiacuetra B JieCy [epepbeB pas-
HBIX nopofl. A «3anuMaTeabHasi reo-
MeTpHsI» K BOBCe HAYHHaeTCHA rNaBoH
«['eomerpua B necy». Tenepb, 3Hasn,
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yto $lkop Mcewaopopuwu  3aKOHUMA
JIECHOH HHCTHTYT, MbLI MOXem jora-
1aTbCH, YTO COOTBETCTBYIOILHE [1pHMe-
Dbl NOYEpIIHYTbl WM H3 €ro CTyIeH-
YeckoH NpaKTHKH.)

Bo-BTOophiX, H 3TO He MeHee HH-
TEPECHO, H B AaAbHEWIIEM «MHPOBBIE
JAHHHHD (ecsH BOCNONb30BATLCA TePMH-
HOM CIlEeLIHAJIbHOH T€OPHH OTHOCHTe/1b-
HoctH) JitnmitediHa w  [lepeabmana
B KaKOW-TO Mepe nepecekaaucb. He
YAHBHTEIbHO, uto [lepenbman 3Han pa-
60Tbl reHHafibHoro ¢H3ska (o HHX Ha-
NHCAHO, HAaTpPHMEP, B TNPHIOXKEHHH K
ONHO# M3 ero KHHI) M HuTepecosal-
CA €ro JHYHOCTbIO. CyllecTBeHHO, uTO
H DWHWTEeHH, cO CBOEH CTOPOHL!, He
TOAbKO 3HAJ, HO H BLICOKOr0 UeHH.
Hay4YHO-NONyAspHbE KHHTH [lepenbma-
Ha. fkopy WchnopoBnuy 6bino H3Be-
CTHO O 3TOM OT pa3ssbix aull. Tak,
Ocun [bimoe B 1943 roay nucan
6party: «JiHLITEHH 3HaeT O Tebe,
clbliian TBOE HUMA. ¥ roBOpHA C HHM
0 TeGe B Bepanne elle TpH roaa Touy
Haszan». B oanoM H3 nucem
A. M. Topebkomy, roeopa © CBOeH
KHHre «3aHHmaTtedabHasn ¢u3ukas, [le-
PEALMAH MHCAJ, YTO HEQABHO MOAYYHR
«JeCTHBIH OT3bB O Hel AabbGepra
IfHTeHa», DAHLITENH MOr 3HaTh 00
3TOi KHHTe, HanpHMep, oT DpeHdecTos,
C KOTOpPbIMH [PYXHJ H 4YacTo BHie.-
cA. TatesiHa AnekceeBHa A¢danacnesa-
dpendect, eHa 3HAMEHWUTOro roa-
naHackoro ¢Qusnka-teopetuka Ilayan
Jpendecra, B nucbmax [lepenbMany
FOBOpHJA, 4YTO BCA €€ CEeMbH «/aB-
HO Y€ COCTOMT B U4HCAe [OKJOH-
HHKOB Bawmnx KHHr,— Brpouem, Bbl
3TO yXe 3HaeTe OT MOEro My»as.

B 6GaokHpoBaHHOM JleHHHrpazne, B
sBospacte 59 ser, 16 mapra 1942 ro-
na [lepeabMan vMep, He N0WK1ABUIHCh
npopbiBa H CHATHA Gnokagsl. Ho ero
KHHI'M — OCHOBHOE [leN0 €ro JMXH3-
HH — NpPONOIKAIOT XKHTh, 32BOEBLIBASA
ce6e Bce Oosiee WHPOKHH Kpyr u4u-
TaTenei y Hac B CTpaHe H 3a ee
npepenamMu, nprHobulas K MateMaTHke
¥ (PHUBHKE COTHH ThICAY MOJOOAMX JIO-
IeW H, KAK W B nNpPEXHHe TrOoaH,
onpefeAff N1A MHOTHX H MHOTHX Bbl-
60p HX MKH3HEHHOro nyTH. 3aBHAHAA
AJfi nucatean cypbba!l
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A. Boposod, 10. Kaumoe

Y10 npoucxonaur
Ha Tpandue

B wxronbnom Kypce @uiuxku pe Tak
VK MUIOTO MCCTa OTBOJMTCH SIBJICHHSM,
ﬂpOHCXO,’lHlU_H.\l Hd rpaHmw MK 1KOCTH

C APYroH cpe,l0H, — MNOBEPXHOCTHOMY
HATAXEHHIO, CMauHBaHHIO, Kanwi1asp-
nocty. Bmecte ¢ TeM, ¢ 3THMH

ABJICHHAMH CBS1I3aHO MHOTO HllT(‘pECHbIX
HaOMIONeHHH # ONBITOBR, H3BCCTHBIX C
NABHHX BPEMEH H NPILAVMAHHBIX OYK-
Ba.lbHO CCroJins, oOYeHb CJA0XHbLIX H
copced npoctiix. O HeKOTOpHIX U3
HHUX MBI H XOTHM paccxasa'rb.

HauneM ¢ ouveHb V3BeCTHIOTO H
NpoOCTOro OnbiTa.

JdeHxywmasicss «pakera»
H pacxoafiliHecs KoJabia

BoipexxbTe H3 OyMaru «pakeTy» TaKoil
dopmbl, Kak MOKA3AKO HA PUCYHKE
l.a. B touky A noMecTHTe Kanesbky
KOHUEHTPHPOBAHHOrO MbUIbHOTO pa-
CTBOPE HJIH MAJCHbKHH KYCOUCK MLLAa.
Ecar TenepL OnyeTuTL pakeTy Ha

A

a) 6)

rPuc. 1.

Puc. 2.
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CMOKOHHYIO OBEPXHOCTb BOAbl, TO OHa
HauHeT ABHIraThCA.

BMmecTO «pakeTbiy MOXHO cleiaTh
BepTYUIKY B ¢opme 6ykBol S W no-
MeCTHTb KYCOUKH Mblia B TOuKH A H
A’ (puc. 1,6). [lonabnopaiite, B
Kakylo CTOpoHy Oyaecr Bpauwarbes
BEPTYILKA.

Crenyiomuin Onut tpebyer HEKo-
TOPOH NPEeNBapHTENLHOH TPEHHPOBKH,
HO 3aT0 AaeT OueHb KPAacHBBHIH pe3yiib-
Tar.

Ilepom ¢ TywWwsIO KacalTCH NoBepX-
HOCTH UHCTOH BOIbB — [0 BOLE
pacnosizaercsl  OKPalI€HHOe  MSITHO.
Tenepn nentpa storo naTHa KacawTcd
HAMDbIMEHHOH NAJOYKOH HAH [POCTO
KYCOUKOM Mbi1a — NATHO Pas3phiBaeTcs
M npcBPallaercd B TOHKOE KOJBLO.
CHOBa ero uenTpa KacaloTCa Nepom
(MOXHO NpH 3TOM HCAOAL30BAThb TYWb
APYroro UBeTa), 3aTtem B XO04 HIeT
HAMbLICHHAA najJouka W T. A. Ha
NOBCPXHOCTH BOAB BO3HHKAaET OpHa-
MEHT H3 PAa3HOLBETHbIX KOHLEHTPHPO-
BaHHuX Kousey (puc. 2). Iloctatouno
OCTOPOXHO MNOJOXHTb CBCPXY IPOMO-
KareJbHylo OyMary, H KpacuBbie
y30pLl nepeHayT Ha Hee.

3TOT ONbIT HALIE] MPAKTHUECKO
npumenchiie. C ero nomowbio B flnonuu
H3rOTOB.IAIOT 6YMary ¢ caMbiMH pa3HoO-
06pa3HbIMH V3OpaMH.

OnucaHHbie 3KCNEPHMCITHL JICTKO
NOHHTbL, €CJH MOBCPXHOCTL XILIKOCTH
CUHTATh HATAHYTOIl ILICHKOH. Bnepsuie
TAKYI0 MOTE'1b NPELJOKHA H3BECTHLIH
aurauickHi du3uk Tomac Qur. B ae-
Kabpe 1804 rogaa IOur wanucaa pa6o-
TY. B KOTOPOH € NOMOIIDIO AHATOIHH
«IOBEPXHOCTL KHAKOCTH — YAPYFasi
LieHKa» 0GHHCHSLIOCH NOVE ACHKE KHA-
KOCTH B Kanua.ispax. Bckope Moieib,
HOTTBEPKICHHAH HOBBLIMIL HAOMIO1€-
HHAMH H ONbITAMM, N0JVYHAa Beeoblllee
NPYIHAHUC,

HMT1axk. nosepxHOCTb UHCTOH BOTH —
HATHHYTAA MNJCHKA, @ MbLIbHAS H.H
MO 1KpalUleHHAs BO1d — TAKAS JKe [MICH-
Ka, no mcnee ynpyrasi. B pesyastate
BO1R1Iasl [JIeHKa MePeTArHBAaeT Mbliab-
HVIO HaH NOMKPALICHHVIO, VBJICKAs 3a
coboii  «pakeTy» HIM OKpALICHHOE
TYUIBK KOAbLO.

CymiecTBveT MHOrO ¢nocoGoB sKC-
ICPHMEHTA.IbHOrO ONpeseICIHA cTele-
HH «VIIPYTOCTH» MOBREPXHOCTHOH I1L71eH-
KH — TAK Haa3nipacvoro Ko3gguuHeH-



Ta HOBECPXHOCTHOrO HaTAXKeHHs O.
Onun H3 Haubo.ce HPOCThIX — ¢ 10-
MOLLBK OTPHBAIOIMHXCH Kalleab. Hcau
B35iTb MHIICTKY C OTFAHYTHIM HOCHKOM
H, HAINOJNHB €€ BO10H, OCTOPOXKHO H
MEAJICHHO HaYaTh BWIAB.IHBaTh KA,
TO MOXKHO Hab1l01aTh, KaK OHa nocte-
IICHHO YBEJHYHBACTCH, H3IMCHSCT CBOK
$OpMY H, HAKOHELW, OTPLIBAETCHA OT MH-
netky (puc. 3).

3aMCTbTe, UTO Kalisd OTpPLIBACTCA
TO/1bKO TOT1a, KOr1a 10CTHI 46T onpe ie-
JeHnuix pasmeposn. Iloka kan s neao-
CTATOYHO BEJHKA, IOBEPXHOCTHOE HATH-
KEHHC Y,I€PXKHMBACT CC HA KOHYHKC NHU-
netkn. OueBHIHO, YTO B MOMCHT OTpbIBA
CH.1a THIXKCECTH mg Kallli CTalOBHTCH
paBHOH 11O MOA}JK0 _GHAC FOREPXHOCT-
Horo Harsaxenusa F: mg=F. Haiu
(cm., manpuvep, § 28 vueGruka «Pi-
3uka 9», M., «llpocseuicunes, 1982)

myg =2nro,

rae r — paaMyc ulefiku, o6pasvionLciicst
Y KaljH nepes oTpblBoM.

Orcuurtan, ckaxem, 100 kanein u
Halgs C 1TOMOIbIO BCCOB HX cymMMap-
Hyio maccy M— 100 m. soxuo onpesne-
JdHTb  KO3I(PHIHMEHT MOBCPXHOCTHOrO
HATAMEHNA WU TKOCTH:

_ mg Mét
T 2nr 200nr °

Ho, K coxa.icHuIo, o4eHb HCTOMIIO.

Bo-nepBbix, HEACTKO HiMepHTL pa-
JHyC IHCHKH (4acTo A8 3TOro oTpbiBa-
IOIMVIOCH KA B VBEJAHUCHHOM BHIE
HPOCKTHPVIOT 114 3KPaH H Tau ViKe 1Po-
M3BOTAT H3MepeHust). Bo-sropwix, oT-
pbiB KannaH okasmipacTcs (ojce CI0X-
HBIM [POILECCOM, UCM [POCTO pa3pbiB
weiikH (B YACTHOCTH, OALOBPCMEHHO
C OCHOBHOH Kar.ieid oOpasvercs e€ile
OnHa, MAICHBLKAR Kaneabka). Fetb w
eille HEeCKO.JbKO MCTOUHHKOB OLIHOOK
B sTOoM 3kcnicpumente. OaHako, ecail Ml
XOTHM ONPeTCInTh JHHIb NOPAT0K Be-
JHUYHHDL O H.IH KAueCTBEHIIO CPaBIIHTb
MOBEPXHOCTHOC [1aTHKCHIC, CKaMeM,
YHCTOH BO1bl H MBLILHOTO PaCTBOPA,
BNO/LE AOMYCTHMO BOCHOILIOBATLCA
[HICTKOR, @ PAIHYC LWEeHKH npH 3TOM
CUHTATH PABHLIM BHMTPCHHEMY pa,(H\CY
HOCHKA MHICTKH (H3MEPHUTH NOCNCAHHH
‘MOXKHO, Hanpumep, C I[OMOILbI MPO-
BOJIOHKH M3BECTHOH TOJILHHB, NACTHO
BXOJSLEH B MHOETKY).

15 cnparok upusenem 3uaye-
Hua o B eaunniax CH ana nekoropbix
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0
Puc. 3. ma
xuakocteii: Bomna (npu 20°C) —

0,073, pacteop Mmbina B Boge — 0,04,
onHBKoBOE Maciao — 0,033, kepocHn —
0,026, pTyTk (B BO3AYXE CO BpeMeHeM
yMeHnwiaerea) — 0,5—0.4 Hiwm.

Ps6b Ha NOBepXHOCTH BOIMI
H KaK e€ NOTACHTH

Okasbipaercd, Osaarofaps CHAAM I110-
BEPXHOCTHOrO HAaTSDKCHHA BO3HHKAIOT
TaK Ha3HBaCMble KanH/WIsiPHBIE BOJ-
HH (TO ecTb psiGb Ha Bone). Habnwoaath
MX MOXHO NPH NOMOIILH TOW XKe nunet-
kn. Hanoaunte Ttapenky Bono# W,
fepxa MUAeTKYy Ha HeOOJbuiOM pac-
CTOAHHH OT €e NOBCPXHOCTH, Kamnaiite
Boay — ObiCTpo pasberaloilnecss KOH-
UeHTPHHECKHE BOAHB M OYAYT BOARE-
MH MOBEPXHOCTHOro HaTsXeHHs. (Bo-
obuie  MexaHH3M  06Pa3zOBAHHMA H
PACHPOCTPAHCHHA BO.IH Ha BOle —
Belb He NMpocTasn. 31ech YUACTBYIOT H
CHAA TAXKECTH, H {IOBEePXHOCTHHIE sBJe-
1Hsa. Ho 119 of6bAcnedusi NPOHCXOXK 1e-
HHAl Me.1KOH psCH BMO.JAHE MOXHO HC-
HO.IL30BATL MOACAL VIPYIOH IIEHKH.)

O BOJIHAX Ha NMOBEPXHOCTH BOAM B

«KBanre», B ToM uncne H B cla6o-
patopuy «KBaHTa», pacCKasbiBanoChb
He pa3. CoseryeMm BaM IPOYHTAaTD,

uwanpumep, takue crarbh: C. Cockyn,
«Kauunasipuwie BOJTHH B CcTpye»
(«Keanurs, 1976, Ne 10); E. Kysueuos,
A. PyGenunk, «O BoaHax Ha Mope H
pabn Ha nyxaxs» («Keant», 1980,
Ne 9).

CylecTpyer Jeresfga 0O TOM, 4TO
B JIPeBHOCTH JOBUBI XX€Muyra, Ho6bi-
BaBLIHE €ro cO AHa IreHCcKoro mops,
nepes T€M KakK HLIDHYTb, Ha0Hpann B
pPOT HEMHOro oJuskoBoro macaa. Ilo-
TOM, YyX€ Haxogscb Ha JHe, OHH
BBINYCKAJH Mac/jlo, KOTOPOe MOAHHMA-
J10CL HA MOBEPXHOCTH W 06PA3OBHIBALND
CNOKOHHOE <«OKHO®», YHHUTOXaa paAbb
Ha noBepXHOCTH. [IpoHHKaOLIHH uepe3
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«OKHO®» CBET MO3BOJAN JIOBLAM JAyywe
OPHEeHTHPOBATLCA HA JHe MOPS.

Bor ewle oaHO HHTepecHoe HabJ10-
IeHHe. «B wTHAeBYI0 noroay Ha cno-
KOHHOM NOBEDXHOCTH MOPA AACHO BHAHM
cBoeofpasHble y30pbl, HANOMHHAOWHE
mvap... llpurnaneBiunch, Jerko 3ame-
THTb, UTO B npeae’ax 6o.ee APKOro
uBeTHOro ¢GoHa BO3HHKaeT Ppabb M
4YTO CBETJible NATHA H MOAOCH HA 3TOM
$oHEe COOTBETCTBYIOT YyacTKaM Mno-
BEPXHOCTH MOP#, HA KOTOpHIX 3Ta psibb
norauieHar»,— NUcai H3BECTHHIM cOBeT-
CKHM reodusnk axkagemuk B. B. lly-
aerkul. [lopg ero pykoeoacTBoM Ghinu
npoBejeHt ONbITH 10 H3MEPEHHIO KO-
(PHLUHEHTA NOBEPXHOCTHOrO HaTAMEHHA
MOPCKOH BOAB METOAOM OTPhIBa KO-
Hyca (cM., HanpHMep, NabOpPaTOPHYIO
pabory Ne 2 B «®u3nke 9»). Owuwu
MOKa3ahH, 4YTO TaMm, TAE CYWECTByeT
pabb, KO3pGPHLUHEHT TaKoW XKe, KaK y
YHCTOH BOAH, @ B 006aacTH cBeTJAbIX
nATeH — CyuieCTBeHHO MeHbwe. OTcio-
La Ohsl cReJ1aH BHIBOA, yTo pabb HA
NOBEPXHOCTH MOPS TaCHTCA NJEHKaMH
JKHPA HIAH KAKHX-TO APYrHX BeulecTB.
[lpaBna, OOGBLACHHUTL 3TO OKas3ajoch
L&JIOM He MPOCTHIM.

Kak nokazann ucchesoBaHua, Mo-
BEPXHOCTHbIE NJIEHKH [AacAT, B OCHOB-
HOM, HeGO/IblIHE BOJNHH, HO OHH MOTYT
TaKXKe [pPenATCTBOBATL  MOABJEHHIO
neHnt Ha rpeGHAX BOJH BO BpeMs
wropma. M 3ta cpaBHHTENBHO CKpOM-
Has «IOMOLLb® MOXET ChirpaTh CBOIO
pOJb: «ANS NPAKTHKH Ba)KHO MOTacHTb
JHLBb NEeHHCThe rpeGHH, NpeacTaBAfIo-
lHe HHOrAA Cepbe3Hyd ONacHOCTh
AN Kopabsa Han TteMm OGoaee aan
cnyckaemoit wionku» (B. B. Wyned-
KHH).

Kakywo ¢opmy Hmeer xanan?

OtBer Ha2 3TOT BOMPOC 33@BHCHT OT
ueaoro paga obcroaresbers. Ecan 6ul
BCE ONpeneasinoch TOABKO CHJAaMH
[IOBEPXHOCTHOTO HAaTAMEHHsl, Kanas
BCerfa nNpHHuMasa On Takyl (opmy,
NPpH KOTOPOH €€ MOBEePXHOCTb MHHU-
MaJbHa, TO ecTb ¢popmy wapa. B yeao-
BHAX 3€MHOr0 TANOTEHHA MOJL AECHCT-
BHeM CHAIbl TAXKECTH KanaH yaule Bcero
NOJYy4yaloTCa  CMAIOCHYTHIMH,  JIHWb
OYEHb MAJAEHbLKHE KamnejbKH OCTAaloTCH
chepHuecKHMH. A Heslb3s JIH HCKJIO-
YHTh CHJIY THAXECTH, CKOMIEHCHPOBATb
€e KakoH-HHOYAb ewe CHAOH?
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B 1843 roay Genbruiickuit ¢Gpusnk
[lnato noctaBua ONKT, KOTOpHH BCKO-
peé MoJAYy4YHaA ero HMA H BOLIeS BO BCe
yueOuHkH ¢u3nkn. [laato noaoGpan
KOHLEHTPAUHIO pacTseopa CnupTa B BO-
ne taknMm o0pa3oM, YTO MMOTHOCThb
pacTsopa oOKasalachb PaBHOH NAOTHO-
CTH OJHBKOBOrO Macna, H BBE&1 B
pactBop Kanaio mMacaa. B stom cayyae
apxuMenosa CHJa BhITANKHBAHHA
YpaBHOBELIHBACT CHJY TAXKECTH Kal-
JIH, @ MOBEPXHOCTHOE HATsXKeHHe a6yc-
nopauBaer ee cdepHuyecKyw Gopmy.

Hurepecto, 4TO B COCTORHHH He-
BECOMOCTH MOXXHO MOAYYHTb O0AabliHe
KAnVIH-LIaphl PasAHYHBIX MHIKOCTEMH.
Takwe kKanau HaGnwONaAHCh, HANpH-
ME€p, BO BpeMst ONBITOB (10 3JIeKTPO-
csapke B KocMoce, CoCTOSINH OHH M3
pacnnaBneHHOrO MeTanaa.

B poMawHHX YyCAOBHAX MOXHO
noetopute onuiT [lnato, Hcnosb3ys
KacTopoBoe Mmacno u Boay. [NaoTHocTb
Macsa 4YYTb-4yTb MEHbUIE [I0THOCTH
BOAbl, MOITOMY €CiM Kanatb B Hero
YHCTYI0O BOAY, TO MeLJeHHO OMyCKalo-
LLHECR BOAAHBIE KaniaH OyAyT HMETb
npakTH4yecKH waposylo ¢popmy. Kanau
JNIETKO OKPACHTb B pa3sHble UBeTa akBa-
pe/bHbBIMH KpacKaMH, H TOrAa B CTa-
KaHe ¢ Mac/JO0M BO3HHKaeT KapTHHA,
HanOMHHAIOWas BHCALLHE DPa3HOUBeT-
Hele wapu (cm. 1 ¢. oBaoxKH).

Bosee Tpyanm#i, Ho K Gonee 3¢-
(heKTHBIA ONBIT MOJYYAeTCA C XHAKOW
3NOKCHAHOH CMOJIOH H PACTBOPOM COJH.
Hacbinas Ha 1HO GaHKH COJb, MOXHO
AOJNYYHTL pacTBOp c¢ YOmBawouled no
BHICOTE KOHUEHTpaluHed, a CJjexRoBa-
TEeNbHO, H NAOTHOCTbIO. B Takom pa-
CTBOpE Kanns cMoam Oyner BHceTb

Ha onpefeneHHOH BbicoTe. PeuenTt
OKPACKH KaniH MNpejaocTaBlneM Bhi-
6paThb CaMHM YHTATEAAM.
Caesn or Buicoxwed kansiu
OnHo #H3 3araaodHBIX Ha MepBHIH

B3rASL ABNEHHH, CBSI3aHHHIX CO CMa-
YHBAHHEM, BO3HHMKAET NPH BLICHIXAHHH
Kanju Kakoro-aubo pactsopa. Caena-
eM TaKoW HeCJOXHHHA onblt — no-
MECTHM H3 CTEK/AHHYIO NJACTHHKY
KanjH pacTeopa cOaH (He OYEHb KOH-
LEHTPHPOBAHHOT0) ¥ NanHM HM BbICOX-
HyTb. EcrecTBeHHO, Ha MecTe Kanesb
o6pa3yoTca CBETNbEe NATHHILIKY COMH.
Tak BOT, 3arajoyHo TO, 4YTO COAb
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Puc. 4.

0CaMXKNaLTCH HE DABHOMEPHLIM CJTOCM, 2
B BHIE YepeayIoulHxcs koaeu (pHc. 4).
OkasbiBaeTcs, MpHYHHON  TOMY —
CKAYKOCOpasHLIA  Xapakrep BbichiXa-
st Kamid. Jlas oObiacHenHst 3TOro
AIBJEHHA Mbl [PHBEICM OTPLIBOK H3
kuurd S, E. Tery3una <«Kanas»
(M., «Havka», 1973), Kotopyi. KcTaTH
CKa3ark, oyellb COBETYCM MPOYHMTATL:

«(C Kannen NPOHCXO IUT C1€ TV IOILCE.
Boaa co Bced e¢ noBE€pXHOCTH HCna-
PACTCA pPaABHOMCPHO. Jlerko [MOHATD,

kvant.mccme.ru

YTO MO MECpPE HCNApeHHS] BASTH KOH-
LEHTPALHA PacTBOPEHHOM COAH 6yaer
BO3PACTaTh H paHblle BCEro KPHCTas-
JIHKH  Ha4YHYT BBIN3gdTh Tam, TrAe
H36bITOYHAA KOHUEHTPAIHA COIH ByIeT
Han6Goabuieil. 1o 6y1eT B CAMOH TOH-
KON 4acTH KanjH, TO eCTb BiONb €€
nepumerpa. MsenHo BaoAbL nepumerpa
KPHCTAMMHKH W BbiadyT. XKuAKoCTb

Kalkikl, CMdUliBdast BbiHA1AKOIIULNC Kpit-
CTALIIKI., KaK Ol NpHKICHBaCTCst K

M. n()'jT()\l_\ KAML.isl, TCpsisl K1 1KOCTD.

AOIXHA MCHHTb CBOKO (OpPMY, CTaAHO-
BUTBCA 6onee naockoii — penb ee
o0beM  VMEHbLIAeTCsl, & [epumMeTp
OCTAETCH HEH3MElHbIM.

B wauaae nponecca  BblchINaiis
dopva KalkIn, aeAallcd Ha CcTek.1e,
OLI1d  PABHOLCCHOR.  JTU  O3HJUQET.

YTO H3 BCEX BN3MOMKHBIX Popv ocyule-
CTBHJIACL Ta, HpH KOT()pOl“I SHeprHs
1IOBEPXUHOCTH, TPAHHYALUCH C BOILY XOM
M CTEK.IOM,— HAHMEHDLINARA IPH 1aHHOM
o6beMe Kanhi..

Yew O6oakme wHcnapsiercs BJaark,
TeM Godblue Hokaxaercsi gopma kan-
JH, H HA KAKOM-TO 3sTaNe Kamnis oTo-
PBETCH OT KPHCTALTHKOB Ha MepuMeTpe
H NPHMET paBHoBecHVIO Qopyy. A 3a-
TOM BCC clladaJia..., l1OKa Kaillg
HE HCHAPHTCN, OCTaBHB HOGde cehs
NSATHO, COCTOHLLCC H3 KOHUCHTPHUCCKH
KOJTCIL KPHCTALIHKOB COTH».

Kypbesnl

llpuBe 1emn e HuKe WIPeUehinm
OhLIH VCARNLNEGT OT VICHIROB
G {0 n accon.

I Bakvs vdwi 1m0 710
O, NOMCIMEHHIHE B BAhYy M.

2. BoabhTueip €0 AHT ps-
6UPLY LIS PETVNPOBABRA
CILIW TORd H 1LCIS.

3. Fapnos chopennny  ien
MUHIEN  HA IBACTCS WA
e, 1D KOTOPOM TC10 34 pdr
NG HPOMEKYTRH BPCMUIN Yie
JANYHBACTCR 114 PABHLIC B
UHHB

t MNpu porosdduenre, vean
LICKRTPONBL 33 PHACIL OTPINLA
TCILN0, TO ORI BRMDLIBIFYTCH

H MUTLES, eC U TOA0MBTE. 1
HO, TO 1OJC MY Y IEPHHRICT.

9. Cosnne PaAChaICH-
HAfl [LTGHCTA, [HICHO IUKCHO OT
Jesan na pacerosunn 100 epe-
1OBLIX ACT

G lepaod aoadOanmm va-
TEMATHICCROI O MAHTIBIRS | -

2ay1 g upn nepeciic i
Mocngt o Cenep i noase
AMENITCH HOTOMY, 4r0 #H3Iwe-
HHTCH HHCIO T

7 Hudipanpachpme syvun
HUBI LITMBIC (1Y RPACHOL O e
Ta.

R flpineunast sareana fa-
WHHACT NOACGITLCH Upl 1CICT-
BHI B HES 3 IRCRTPOMAFRNTHOC
TN TS

9. lhepevennoe  saehypi-
HECKOE NOUC OO 130T 8 -
TCUHE KT PG,

10, \oouHBH
UPCRPAISCTCS B
RO 1M

BOI1LIN
hdllebK

fl Jlurpuxeesu
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E&rm pasaen BEACTCR Yy MHAC
| #3 noMepa B HOMEP ¢ MOMeENHTA
OCHOBAHMA XypHana. TybGau-
KyeMbie B HEM 38184H He
CTAHAAPTHH, HO AR WX peme-
HHA He TpelyercRn 3nanui,
lnuxognmux 38 PAMKHM WKOAb-
noRk nporpammu. HauGonee
TPYAHME 3a7a4K OTMEHAWTCA
spesjoukof. [ocae opmy-
CAMPOBKH 3afAYH M O0HMHO
yxashnBaeMm, KTO Ham ee npen-
aomma. Pasymeercn, me sce
| 3T 38a8YH NYBARKYIOTCR BRIED-
| Bue, Pewnennn 3apay w3 sroro
HOMEPA MONHO OTNPABAATHL
He nodanee 31 anupapa 1983 ro-
A& no aapecy: 103006, Mocksa,
K-8, yn. F[opproro, 32/1,
«Ksanrs. B rpade «Komy»
Hanumnre: «3asauHKk « Ksan-
tas N 11 — 82» HoMepa
3272849, PCUICHNA KOTOPMX Bh
noculaaere, Hanpumep <M771,
M772> wan «®783s. Pewe-
HNRA 32084 HI PA3HHX HOMEPOB
WypHana HAN 00 PA3IHLM
npeameram  (MATEMATHKE M
dusHxe) npucwaaiiTe ® paa-
‘HEiX  xOHBepTax. B mHcBbMO
BAOKKHTE KONBEPT C HANHCAH-
HHM HA HeM BAWMNM AApecom
i(n ITOM KOHBEPTE BW MOAYUH-
Te Pe3yALTATH NPOBEPKH pewe-
HHR). ¥Ycaosme xamaoR OpHri-
HaALHOA 3aAadH, npeArarae-
MO aAR nyGaMKAUNH, DpHCH-
nafTe B OTACALHOM KOHBEpTe
!a ABYX ISK3EMMIRPAX BMECTE
€ DaLIHM pewernem sTofl 3a-
RAaYH (HA XOHBEPTE NOMEThbTE:
«3apannuk <Kmautas, Hosan
380843 NO PHIHKE> WAK «.. KO-
BAR 382844 N0 MATEMATHKES).

Jagaunun

Wma

3anayn

M771 — M775; 9783 — @787

M771. B rpeyroabiuke ABC nposejena Ouc-
cektpuca AK. H3BecTHO, 4TO LEHTPbl OKpYK-
HocTefi: BnHcaHHOH B TpeyroabHuk ABK u onucan-
Hoit okoso TpeyronbHuka ABC — cosnapaior.
Haiinure yrab Tpeyroabunka ABC.

M772. B MmactepckoH HMeeTcsl NMATH PaA3AHUHBIX
crankoB. O6yuyeHue ogHoro pabouero paborte Ha
oaHom cranke cTout 1000 pyGaeir. C xaknmu
HaHMEHbLIHMH 34TPATAMH MOXHO OOYyuuTb 8 pa-
6OUHX TaK, 4TOGH NPH OTCYTCTBHH JNIOOBIX Tpex
H3 HHX BCE CTaHKW MOy ObiTb OAHOBPEMEHHO
Hcnonb3oBaHbl B pabote? Kaxawlit paGouufi Mo-
XKeT OJHOBpEeMEeHHO paﬁo'ra'rb TOJMbLKO Ha OILHOM
CTaHKe.

M773. OKpYXHOCTb, BHCAHHAaA B TPEYrofAbHHK
ABC, kacaercs ero ctopon AB, BC u AC B TouKax
M, N u P coorBerctBeHHO. HM3BecTHO, uTO
—> —> - —
AN+ BP+CM=0.
Jlokaxute, yto TpeyronbHHK ABC npaBU/ibHbBIN.
71. F'ycarnuxos, C. Pesnusenxo

M774. Oyuxuna f(x), onpeaeneHnan Ha OTpe3ke
[0; 1}, TakoBa, uto

F(0) =f(1) =0 )
P (254) <jo +1w) (2)

aaa Beex x, y € [0; 1]. Jlokaxkure, uto:

a) f(x)>0 npu seex x € [0, 1];

6) f(x) nmeeT GeCKOHEYHO MHOTO HyJieH Ha OTPE3Ke
[0; 11,

B) ecau cyuecrsyer Takoe uuciao A »0, yto ann

BCEX X [0; %] BRBIMOJIHEHO HEPABEHCTBO

f(x) <A, 10 f(x) <A aas xaxporo x € [0; 1]¢
r)* ecnd ¢QyHkuHst f(x) HenpepniBHa XxoTa Obl
B OAHOM TOuKe X, otpe3ka [0; 1], o f(x) =0 ans
Beex x € [0; 1);

n)* cywectsylor QyHKuMH f(x), ynoeserBopsio-
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wue ycnopusaum (1), (2), He paBHBIE TOXKIECTBEHHO
HYJIO.
Il. T'ycRrHuKos

M775. TlpH KakHX HATYPAAbHBLIX N> 3 CYLLECTBYIOT
pasnqyHble HaTypasibHble YHCAA Q), Ao, ..., @, TAKHE,
uro [ KLa,<n+1 ana moboro k=1,2, ..., n 4 Bce
n uncen |ay—ay|, lay—asf. ... la,_,—a,|,
la,—a,| pazanunp?

A. Ardxan
¢783. FNOpU30OHTAJILHO PacnoJOKeNHbli 1ieBeco-

MBI CTepKeHb AAHHB! 3/ € 32Kpen.IeHHBIMH Ha HeM |
LLLGLLLLLLELLLALLLLLGL L. TPY 33MA C MACCAMH M H 71, YAEPKHBAETCS B 110510~
YKeHHH PABHOBECHS MPH NOMOIUH ABYX BEPTHKAIb-
ublx HuTell (puc. 1). Onpenenutb cuay HaTsKe-
HHA J1EBOH HUTH B NepBLlii MOMCHT BPEMEHH, eCJiH
NpaBylo HHTb NEpPepe3anT. i
m; m; C. Kporoe

| e ¢ ] $784. Ha aprxylieecs ¢ NOCTOSHHON CKOPOCTBIO
U TEeJI0 HaUHHAeT AeHCTBOBATb NOCTOAHHAA cHaa F.
CnycTs BpeM# T CKOPOCTb Teqa Crania paBHoil v/2.
Pxc. 1. 3a caenylolHii TaKOH XKe HHTEpBan BpPeMEeHH CKO-
pPOCTb YMEHbLIHAACH eule B ABa paza. Onpeneants,
yesmy 6YAET paBHa CKOPOCTh T€1a CNYCTS HHTEPBRaAIl

BpeMeHH 3T C Hayana OedCTBHA CHabl F.
K. Cepeeve

$785. B crakaie ¢ BOAOH NJI1ABaeT KYCOK fbjaa.
Ha 1oBepxHoCcTL BOAbl  HaJMT  C/OH  Macaa.
Kak W3MeHHTCA YPOBEHb XHAKOCTH B CTakKaHe,
Koraa nep pacraer? Kvaa cuvectutcs fipH 3T0M |
rpaHiua pastieia Bojbl W Macaa?

C. Kasakos

$786*. B nenaeaabHOM OJHOATOMHOM rase Mexuy
MOJEKYJaMH AefCTBYIOT CHAbl npuTAXKenns. Cuu-
Taf, YTO NOTEHUHAJABHAN JHEPrHA MEKMOJAEKYAAP-
HOI'O B3aMMOAEHCTBHS HPONOPUHOHAAbHA NJOTHO-

—am e

N
CTH rasa, To €CThb U=u—v , ruie N — unciao mone-

Kys rasa. V — o6LeM, 3aHHMacMulil ra3om. % — KO-
P PHUHEHT HPONOPUHOHAABHOCTH (u<()u) , onpefe-
JIHTH PA3HOCTb MOJSIPHBIX TENJIOEMKOCTCH rasa InpH
MOCTOSIHHOM AaBJeHHH (Cp) W NPH NOCTOAHHOM
obbeMe (&y).

- ——— et

B. Tyeyuwiea

$787. Hanpsaxenue HCTOYHHKA MEHAETCS CO

K R BPCMEHEM NO JHHEHHOMY 3aKOHY. B Hauaabubiht !
0—/°—C:}— MOMEHT HalpsikeHHe 6blio paBho Hyqaw. C mo-
MOWBI Kiua K HCTOUHHK MOMHO HOAKIKUHTL |

C——= K Cxeme, NpPHBEAEHHOH Ha pHcVHKe 2. B kakoil
MOMEHT HYKHO 3aMKHYTb KJIOU, YTOGKI TOK B Hend 1

i =

o 6L MOCTOSIHHBIM MO BesiHunHe? CONDOTHBI/ICHHE |
pesuctopa R, eMkocTb KoHaencatopa C.
Puc. 2. A. 3uavbepman
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We have been publishing
Kvant's contest probiems
every month from the very
first issue of our magazine.
The probfems are nonstandart
ones, but thelr sofution
requires no information
oufside the scope of the
USSR secondary school
syllabus. The more dif-
ficult problems are marked
with a star («). After the
statement of the problem,
we usually Indicate who
proposed it to us. It goes
without saying that not all
these problems are first
publications. The solutlons
of problems from this Issue
(in Russian or in English)
may be posted no later than
January 31st, 1983 to the
following adress: USSR,
Moscow, 103006 MOCKBA,
Yii. TOPbKOIO, 32/1,
«KBAHT>». Please send us the
solutions of physics and ma-
thematics problems, as well as
solutions from different Issues,

under separate cover; on
the envelope write the
words: “KVANT'S PROB-

LEMS” and the numbers of
all the solved probiems; in

your letter enclose an un-
stamped  self-adressed en-
velope — we shall use It

to send you the correction
resufts. At the end of the
academic year we sum up

the results of the Kvant
problem contest. If you
have an orlginal problem

to propose for publication,
please send it to us under
separate cover, in two coples
(in Russian or in Engfish),
including the solution. On
the eavelope worite NEW
PROBLLEM IN PHYSICS
{or MATHEMATICS).

Problems
M771—M775; P783—P787

M771. AK is the bissector of triangle ABC. The centre
of the incircle of ABK coincides with the centre of the
circumcircle of ABC. Find the angles of triangie ABC.

M772. There are f{ive different lathes in a shop. It costs
1000 roubles to teach a worker to operate one of the iathes.
For what minimal cost can 8 workers be instructed to work
lathes so that all the lathes can operate simultaneocusly
even if any three of the workers are absent? Each worker
can operate only one lathe at a time.

M773. The incircle of triangle ABC touches its sides AB,
BC and AC at the points M, N and P respectively. It is known

that AN+ B8P+ CM="6. Prove that ABC is equilateral.
P. Gusiatnikov. S. Reznichenko

M774. The function f{(x) defined on the closed interval
{0; 1] satisfies the relations

f(0) —f(1) =0 (1)

and
(5EY) <+ @

for all x, y€[0; 1]. Prove thal

a) f(x)>0 for all x¢[0; 1)

b) f(x) has an infinite number of zeros on [0; 1}

c) if there exists a number A >0 such thal f(x)<A for all

x€ [0 —%]. then f(x)< A for all x€(0; 1]

d)* if f(x) is continuous at least at one point x€ (0; 1],
then f(x)=0 (for all x€[0; 1])

e)* there exist functions f(x) satisfying conditions (1)
and (2) which do not vanish identically.

P. Gusiatnikov

M775. For what nalural n>»>3 do natural anumbers a,.
a,. ..., @, such that [<ax<n4 1 for all k=1, 2, ..., n exist,
the n numbers |a,- as|, |ag -a5). -, |@eci—aa|. |Ga—a,]
being all distinct?

A. Andjan

P783. A horizontal weightless rod of length 31 with weights
of masses m; and m, fixed on it is held in equilibrium by
two vertical strings (see figure Puc. I, p. 27). Determine the
tension in the leit string at the moment the right one is cut.

S. Krotov

P784. A constant force F begins to act on a body moving
with constant velocity v. Alter time 1 the velocity becomes
equal to ©/2. After the next time interval 1, the velocity
again decreases by hall. Find the velocity of the body
after the time interval 3t (from the moment the force F
began to act) elapses.

K. Sergeev

P78S. A piece of ice floals in a glass of water, on the surface
ol which there is a laver of oil. How will the level of
liquid in the glass change when the ice melts? In what
direction will the boundary between oif and water be
shifted?

S Kazakov

28




kvant.mccme.ru

M746. Dymaxnmii rxoaadpar
CRAAOHBAETCA.  NOROAUM N0
HexoTopoid npawod [, npoxoda-
weit «epes €20 yeHrp, 8 (ne-
GHNYKABIL)  OCOHTUYS0 1bRUK.
Kak rymHO nposecTu npsimyto
{, «robsi:

Q) NOAYHEHHHBR OCERTUY2OAD-
HUK uMenr Haubo touiyto nAo-
wadv?

6)% 8 HeM noMewaaace OK-
PYNHOCTL  HAUDO LbUICO 803~
MOKHOO paduyca?

Puc. 1.

> 5

ety

D) [°

Puc. 2.

P786. Forces of attraction between molecules act in a nonide-
al single atom gas. \ssuming that the potential energy of mo-
lecular interaction is proportional to the gas densily, i e.
v
Me=u Ve
V the volume of gas, « a cocfficient {(u<0). Find the differen-
ce between the molar heat capacities al constant pressure
{(¢,) and at constant volume (c).

where A is thie number of gas molecnles,

V. Tugushev

P787. The voltage of a source varies linearly. At the initial
moment it was zero. The switch K can be used to connect
the source to the circuit shown on figure Puc. 2, p. 27). At what
moment should the switch be turned on to make the current
in the circuit constant? The resistance is R, the capicity is C.

A. Litberman

Pewenus 3anay
M746—M749Y; ®758— D767

Ilycto npsvas {, No KoTOpo# CK.1aibidercst Keiqpatr, obpa-
1yeT C ero roph3ontaabholl croponoft yroa a{0€a<45°).
AAH1ta CTOPOIN KBaapaTa — 24.

a) Ecin dmrypy, nuyucHHyiO CK 1aibiBainey KBalpaTa
no npsavost [, aonoanstb cuvuerpHunofi  (oTHocHreabHo
UeHTpa KBaapdTa O HAH OTHOCHTEAbNO NPAMON | — BCC paB-
#0!), TO noayuHTcs H300paXKenubiit ha pHcyhke | MHOro-
yrOIbHHK — O0BCAHHCHHE KBAAPATA C NOBEPHYTHIM Ha Yroa 2a.
On sveeT yeTwipe ocH cHMMeTpHl. UToOb BHIRCHHTb, KOTraa
ero IIOHIAAL MAKCHMAILHA, 3dMCTHM, YTO €10 MOMKHO NOay-
WHTB, JONOINKB HCXOAILIA KBAAPAT 2¢ X 2¢ “eTHPLMA OaHha-
KOBLIMH PO3OBLIMK HIPAMOVIOALNLIMI TPEYroabiiKkasn. [ino-
TEHYAY € ¥ KaTeTh a, b KAKA0ro B3 HUX .IerKO HAATH, 34MCTHS,
uro a+b+c=2¢, a=csin2a, b ccos2u, OTKVia C=
=2¢/ (1 +sin 2a+cos 2a) =2¢/ (1 +4/2 cos(45°—2a)); n10-
Maib TPEVIOAbHHKA paBHa §(¢—C) H MaKcHMaILKa apH
«—22,5° Koraa runoTeny3a ¢ MHBHMAIbHA. TakuM o6Gpasom,
16-yronbink Ha pucysike | HMEeT MaKeHvadbiyl I10Wdb
89%(2 — v/2 ). KOr 12 OH HMCCT OPMY €3BE3 LOUKHS ¢ § OCHMH
CHMMETPHH (piic. 2); npst ToM XKe yrae a  22.3° nanGonbliyio
MLI0UANL HMCCT B CrO 110.10BHHKA.

6) Oteer: HaubO.LUIAR OKPVKHOCTD B  CAOKCHHOM
KB 1paTe noMeulaetcs npu a,=2 arclg 2 90°=36,87°; ee pa-
asyc ro panen 5¢/8, a cooTBercTRyOiman npsmas { ACAHT
CTOPOKY KB 1 (pata 8 otHowensss |:7. Moareepautb 10T OTBET
NOMOraeT reOMCTPHYECKITH IKCMCPHMENT: €CIOH Yeped Kawibe
2 man 3° (or @« -0° 30 «=45%) NMOTOYHEE® OCTPOHTL COOT-
BETCTBYIOILIHH uyepTeXX (yno6uo Bbipe3aTb W3 Kaproma 60ib-
INOR KBajApaT, NPOTKNYTL €ro B MENTPe KNOUKOH H HCNOAb-
30BaTh 4R NOCTPOSHHA OCHOBIOIO 1t NOBCPIUYTOrO KBAApaTa,
a HaHGONLMYID OKPYIKHOCTL — OAA KAXKION0 4 — CTPOHTL
CUNPKYACM H JAHUHEHKOI») . MOXKHO L0CTATOYHO TOUHO NOCTPOHTDH
rpaduK 3aBHCHMOCTH PAIHYCA HAHOOAbLICH OKPYXHOCTH T
or « (puc. 3). Ha rpaduke 310t QyuKnuH BbiC.IRETCR He-
CKOABLKO 0COOLIX TOUeK u; — OTpesok 0°<Ca45H” aeanrcs
Hd 5 KYCONKOB, Bd KaX10M H3 KOTOPHX Hanboiblasi OKpyx-
HOCTL ONPERCHASICTCH PA3NLIMH FCOMCTPHUECKHMB VC.IOBHAMN,
TdK YTO ¢ PAIHYC BLIPAMXKAETCH PA3HBIMH (HBOraa — BecbMa
rpovosakuyn)  popuytavi. Quloi ¥3  4THX OCOOMX TOUCK
ABARCTCH B Uy, TOITOMY B TOMKE (o GVUKILHA r =7 (a) 11e wmeeT
NPOK3RO THOM, H NPHXOUTCH ONCINBAT L CC OTACTLHO 1A Pashbix
KYCOUKAX.

Ha piicvokax 2, 4 - 7 noKa3dnbl HEKOTOPLIC 3TaNH «9Bo-
JEOIMH® BANCO.LIWCH OKPYXKHOCTH NP H3IMCHCHHH « or 07
0o 45°. Fasam ua uux, HETPY1HO NPCACTABHTL H OCTA bMbIE:
npi @ 0° roastes A06as OKPYAKHOCTb, KacAlOUARCA LIMH-
HbIX  CTOPOH NPAMOVIOABHOR  NOJOBHHBM  KBAAPATA: 1pl
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r 0° << a, OKPYARHOCTb Kacat¥es npsubix [= (MN), UB u
Q_A CK, touka L aemutr 84e ee: fpu w1 «; Touka L nopanaet
HA OKPYABOCTL. Cavuaii a,<a<«a, nukasan Ha pucyike 4;
NpH U, K 0 < ¢4y OKPYKHOCTL KaCAeTCH { H POXOHT ue] e3 TOUKH
I v K, upsues nps a=a, ona kacdetcs (CK) B Toure K,
a npu a uy; — kacaeten (MC) B Towke L ci0at OTHOCHTCS
i €3Be310uka» (pHc. 2): ocTa.abHble CAvVuay NOKalaubl Ha
psicyHkax 35, 6 n 7.

HokameM, uTo paanvc OKPYXKHOCTH Brerda He Goabine
S5¢/B., NpUUEM PABCACTBO WMCET MECTO TOABKO NPH G =g,

1 a aa; gy 45° Q HekoTopbie BOAPOGHOCTH paccymAcHuft M ONYCTHM, HO hX
HEYPYAHO BOCCTAHOBHTL MO BAANKCHM Ba PucyHKax.
Puc. 3. MNpst v, << 45" Bece npocto: nawboabnias OKPYHHOCTL

xacacres npAmMofi ! B vouke (O n Kacaercs AByX ¢TOpOn

C K NEBATHYFrONLIKKA, CHNMETPHUILIX OTHOCHTCABHION HpsivMoli OK,
LI 7 c¢ paasyc r pasen (psuc. 7)
B
{ r=gtg(4% - 1/2)/cos a=g/2 cos?(45°—af2) =
! a N ) q/ (cos(90°—a}) +I)
/ ., OUCBKHIHO, NPH VWMCHLUICHAR G OT 45° 0 @, VBCANMUBACTCA
AM O Q

(01 (2 2 }g 10 5g/8) 3HAUCRUR ag W Fp MOMKHD ORPEICINTD
IMCI-Q 13 TpevroanHukos ONQ s ONK na pucyuke 6.
Cavuail Wanbix d TakkKeé ue BbdnBdeT TPVMOCTER:
Puc. 4. a;<a<a, $ICII0, YTO, NOKA HAHO0ALLIAK OKPYXHOCTL Kacaercn (CK),
ce auametp se apesocxonut |MCY (pue. 4). Ecar IMCl <
<H¢/4. 1O ocTb a<<arclg 1/4=14,43°, 10 Tew OGoace

c k/ r<-§|-|M(‘|<5q/8.

l Dast 3MAYCHHHA ¢, NPK KOTOPHX HAHOOMBIIAN OKPYIKHOCTD
N NPOXOANT yepe3 Touky L, To ecTh L1y ¢, Quu; B KAULCTBe
L ONCHKY A8 €€ paupycid MOMNO B3RTHL PaAHyC OKPYHIOCTH,

npoxofinweit uepes tours K, L n O (cm. puc. 4), pasnwii
|KL|/2 sin I\6L—¢12 sin4h =g/ (12/-2 + cos (45° 'Zu))

(cM. peuleune NYKKTA a)). ITOT pauyc HEe npeBocxoauT S5¢/8
Vo
2
<< 35,88°. MNockoAbKY ITOT HHTEPBA.T 1ICPEKPBIBACTCH C Npe-
DRAYILHM, TCM CavuiM NPOBCDRCHY 8ce 3nuuenwn a o7 O° fo,

no KpaiHel Mepe.dy-

Ocraqocb J0K83d8Tb, MTO r<fy=05¢/8 Ha yuacrke
[as: p]. rac man6oabas OKPYIKMOCTD PACHOJOKEHA TaK,
KAk (OKAI3HO ua pucyuxe 5. 3adhukcupyed ORKPYARBOCTB
paaWyCd 7, H QOKAKEM, YTO €CAH NPHCTPOMTH K Hed haan
CROMCHHL KBalpaT TakK, yToObl OHA OKA3aadCh BRHCAMHONA
g yroa CMO. 1o touka K OKAKeTCR BHYTPH OKPYIKHOCTH
(#a¥ Ha sen BPY ©=1y). 70 N 3NAUNT, UTO OOMCCTHTD B Halry
PHFYPY OKPYKIIOCTL GObIMIEro PAAHYCA HEBOIMOXKIID.

Cropov MO mMH 6y1eM pPHCOBATh TOPH3ONTAILHON
H RACAIOUICHCR OKPVARNOCTH PAINYCA fo B €e WHHKHCH Touke T
Puc. 6. a=ap ipuc. 8). Nlan roro, uTobH necTponth Touky K=K (a). nywuo
OT TOukH I OTAOKNTL BAeBO, OTPEIOK TM nmmmbl rotg(45° +
+a/2) (manowmuuw, wrvo OMC= 90" ~ u) u 3aTew supapo-
eBePX — oTpesok MA  zammb ¢vV2/cos @ won yraom 45°
k MO (HOMK — npawoyroauvsiss  pasnobcapennniii. a
JOM| =g/cos «). llps @=uq, Toukd K NONAAICT B BepNHIOW
TOUKY KPYyrd; Npy yMCibuleHi « OH) COBCPIBAeT ABHXKCNHe
CO CKOPOCTLIO, PABHON BEKTOPHON cyYuMe ABYX CKOPOCTOM:
018a — B1OAb NPAMoit MO — HanpadicHa BOPARO H HMEeT

~08029. To ecctb 9.12°<

npp  ¢os (15°—2u) > : —

BeAHYIItY I =ro|tg(45°+%)’ | ro/2 cos?(45° + /) ure/ (1

— Si @), ApPYTAR — BAOIb npaMoi K (x) M (u) — wanpasaeua
BACBO-BuMI B paRga no petmumue v=g4/2 |(/cos a)’| =

94/2 sinaf(l sinfa) (poik BpeMCIH HrpacT BeaMuNHA
up—a>»0). Hac unrepecyer amuib we60IbUIOH YHACTOK 3Hd-
Puc. 7. weithit a BO.1HIH Gy KO Jame CCAK NPOARDKHTL STO ABMIKECHHE
tokh K a0 a=0° owa HC BHLHNET 3a nppegean Kpyra,
HOCKOAbKY (npit a=0°) 4/2 g=|MK|<ry(+2 +1). Ecan
el 3aMeTHTL, YTO OTHOWCHHE «/U BO3PACTAET NPH YMEIb-
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a»a>0°

Mia.) pia) MU TO

Puc. 8. r tg ( 25% _(_21_ )

M747. a) Cymma n wucea pus-
Na 0. cymma ux modyaei pasna
a. Moxumure, 4Tv  pusnocre
MDY HAubOoAbIUM U Hau-
MEROLUUM U3 HUX HE MEHLLE
2a/n.

0)* Bryrpu evinykaoeo
n-yeoavnuka A,A,...A, suibpa-
na rouna O TAK, 41O CyMMQ

8exXToposd ()ﬁ, + O_.5,+... + 65"
PABHA  HYACBOMY 6KTODPY, d
cyMMa ux daun pasna d. lloxa-
MUTEe, HTO  RepuUMerp  IT020
R-YeOILHURA HE wenbuie dd/n.

8)* Moxno au yaywuwurs
Ty oyenKy (npu  HEKoTO-
poix n)?

wensts @ 0T Gy 20 0%, TO CTABOBHTCH ACHKIM, YTO BCKTOpP CKO-
poctd TOYKH K BOBOPAYNBACTCR NPOTHB HACOBOR CTPC.IKH,
TO €CTh TPACKTOPHH OGPACHA BHIYKNOCTBIO BHH3 1, 3HAUMT,
IHKaK HMC MOMCT NORAacThL na rpasuny kpyra. C nosoGHuIvM
SKHHCMATHUCCKHM® NOAX0A0M K pELICHHIO T€OMETPHUECKHX
3a1ay (3aMCHAILHM B LAHHOM CAYRde JOBUABHO FPOMO3AKHKE
ANATHTHUCCKME OLCHKK) MOXHO RBOIBAKOMHTLCH noapobnec
Brimkke O.H. NNwbusa nel. A Wopa «Kunemaruuecksi
METO1 8 reoMeTpPHYEeCKHX 3apavaxs (M., «Hayka», 1966)
13 cepui «TlonyasipHLIe JCKUsK 10 MaTCMdaTHKes.

H. Bacuavea

L 2

a) TIveTh cpeam AaHHBIC WHCEST HMCCTCH £ NON0KNTEIbHBIX
H X — unanboabliee #3 ypux. (MOmkHO cyutatbh, uto >0,
TAK KaK sHaue BCC uMCAIa paeH 0 # yTBEPXKICHHE 3amdus
oueBs 0.} L'ctt § — cywma BceX NOMOMHTEIBHBX UYHCCA,
TO s kx. ABa10PHUHO, CLK S, — CyMMa BCEX HeNOIOMHTE Ab-
HLX 4BCCN, 8 Yy — Ha¥Mmenbluec M3 umX, TO S, (n—R)y.
Mo ycaoBHio s45,=0 W s—s,—a, MOITOMYy S=—s5,=

a
= Cacnoratreasuo,
s, n a

s
* y>_k-_n-k k(n—Fk)

5 -
Yucao k(n—~) MakeuMaabuo apu k=n/2, cc11 1 YETHO, K BPH
h=(nx1)/2, ecan n wneyerno [lostomy x—y>2a/n npu
HETHOM B W X—y>2an/ .’ —1)>2a/n npK seyethom n.

6) [lepsoe pemenne. MNyukr a) no cyTu aena #uB-
ARETCH «BLIDOMACHHBIM® cAyuaer NyHKTa 6). MB yps.iuw,
uT0 O C:lyual MOMNO CRECTH K 3TOMY BIAPOMACHHOMY
¢ NOMOWLbIO MPOEKILHK. Jin ITOr0 HaM NOMaNOBMTCS CIeaVK)-
HIEC BCNOMOr ATRAbNOE YTREPIKACHHE, LOKU3UTCABCTBO KOTOPOIo
OCHOBAMO $1d NpPHEME <ycpefieniA», NOTEIHOM HPH PCIEKsK
MBOIKX 33a3ay.

—, Jdlemwa. [flycre cymma Oaun npoekyuld  sekropos
a,, 7,, He MGy nprMyo 60 tewe cymMol OAur npoekyun
8€KTOPOE by, Biom ha, ry we npsmyro. Toeda |?T| +
+o+ [ > 18]+ + |81

*JlokazateabcTBo. QUKCHPYEM MEKOTOPYIO OCb [,
llyeTb a(¢) — nasua npoekuHn BeKTopa @ 3a npsimMyw©, obpa-
3y1I0Wy 0 yroa ¢ ¢ ocoio {,. Ecu Bemop?ocpaawr yroa a
C STOH OCBIO (YrAL @ 3 1 OTLUHTWBAKTCH B OUOM H TOM ke
uanpasaensi}, 10 a(@)=|a| « |cos(g - a)}|. 3amerTiv, ut0
uuTerpa 91 0 10 U QyN<uis a(¢) 38BHCHT TOALKO OT LTHMbI
BeKTOpa ‘@, JICHCTBHTEOALHO, NOCKOALKY 3Ta GYHKUMSA PO
AHYHA C N¢PHOAOM N, OTPe30K Hurerpuposanun [0; ] Mommo
3aMesuTh $a AKGOH OPyrol OTPE3OK 1AMHI N, CAcaoBa-
Teb8O *),

7 a+ 2
-—
Sa(fp)d(p= S af « Jcos{g- o) |dg=
0 PR
n
a+ —2' as X
— — 2
= |a| S cos(p—a)dq |alsin (¢g—a) | 1 =
. ’

*) 1o cyiecTny, Nu 10KA3KBAEM (RHYAC. MTO CPEIHCE IHANCHHE
GVHKIMK alg) — ANHHB NPOCKUMM BCKTOPa MA BCCBOIMOMKHMWE
b

1 -
OCH — PABHO ;s a{¢)dg=2]a]/n. MMoapubiice 06 STOM cM. CTATBIO
(V] -

K). Mowuna u A IMacrkuna «Cpenee anauenne dynxurns
(«Knanrs, 1977. Ne 7).
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Az

’

A

0’ An

—|a) sin—;t — sin (—-—-g) ) =2[d].

llosTouy
I n
||+ 4 [Eo 1= 33 (@ (g) +... +a,(q) ) dg >
o

n

|

> § )+ 40 @) dg= [T+t [T
o

Hycto teneps Af, ..., AL st O HPOeKILML TOUCK A, ...
e A, B O na NpoM3BOTBHYID NPAMYKD (CM. picyHok). Cor-
NacHO AemMMe HaM J0cTaTOMHO ROKA3AThb, YTO

p’ = |AjAL ]+ |AAL] +
‘1 4 ’ I [
-t |ALAT > — (JO'A]| +...+ |O°AL |} v s

— -~ -
3amety, uro O'Af+..+ O°Al = (. Tak Kak CyMuma DpoeKumil
1HECKOJIbKHX BCKTOPOR paBia NpoeKukH ux cyMwn. [lostomy
KoopaHuate ToMek Aj. ... A7 ua 4ncaoBoit ocK ¢ nauaaom
koopanHat () o6paivioT HAB0pP WHCER, YAOBACTBOPAKONKA
YCJIORHIO NynKTa a). Cyvma a abcOotioTHLIX BETHUHB 3THX
YHCEN PABHA CYMMC B nPaBOi 4acTH HCPAaBCHCTRBA (#), A pas-
IHOCTL MCWAY HaHOOABIUMM H HaMCHbHINM H3 HBX — AIHHE
NPOCKIHH MBOTOYIOIbHKMKE, TO €CTb NOJOBHHC CYMMH P’ JUTHH
npotkuui BCEX ero cTopod. B cuay yTBepxaemHa a)
p’'/2>2a/n u uepaBeucTBO () aoKazano,

Bropoe pewenue. (370 peweHue HPeIIOKHT yue-
sk 10-ro kaacca OMIL Ne |8 r. Mockew C. Marwouwos)
Ias arboii Toukis A

(')77—%(1571',+A_,3) Fot (DA +A A)) =

—> - | —> —
(OA +..+0A) + n (AA+L+ A=

L
n
(P e
- 7(‘¢‘4,11+...+/-1,,A).
Orcroia cpasy CACAYeT HEPIBCHETBO
l
oA < o (JAA | +-.+ |AA ).

[tosrarasn B neM nocaenpsateawso A=A, A=A, .., A=A_
I CKIAALINAf BCC MOTYYCHULIC HCPABCIICTBA, M HAMACM, YTO

d=|0A |+ + 104, 1< 2 B4l (=)

{vamaoe c:aaramoc]/ll/\ji. 1 i< j< . BXOAKT B CyMMY OTHH
pa3. TAK 4TO Oia NpeicTaBaser cobOR CyMMY JAHH Beex
CTOPOI ¥ AHArOHAACH MIOrOYTOIBHHKA).

Ilpn ueweTHOM n HMeeTcs N CTOpOM, R AHaroha’ed,
orcekawhx 1 Bepwmny, 7 auarondacsi, oTcekalowsx 2 sep-
WML, ..., 7 AMAronaJen, UTCEKalLLHX n

2

3 epwnn. Hasa

AHAI OKAIH, OTCCKaomeH & Bepinii, ne NpPeBOCXOAMT AJIHHbI
(% - 1)-3Benuoii JJ0MIROH M3 CTOPOM MIIOrOyroaLiiKa, COCaM-
HRWLLET KO Anaroddasn. [TostoMy cyMmva RIuH BCex TAKHX
Haronanesi we Goamvte (R+1)p, rae p NEePHMETp MHIOTo-
YTO/IbYHKA 3 (**) BEPCIHCHBaeTCA TaK:

4 2( 2++n—|) n? |
<u Pzt 5~ P an P

4n
TQ €CTh P> 20 d.
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M748. a) Momro au paame-
CTUTO HA RAOCKOCTU KOHEYROE
«ucro napalor TaK, «Tobol ux
BHYTPERNUE 06AQCTU TNIOKPHLAL
8C10 naockocTs? (Bryrpense
06 1acTH0 NAPaAboALL Mbt RG3bL-
saeM evinyKayo $ueypy, epa-
RuYell KOTOPOR CAYMUT 3IT1d
napaboaa. )

6)* B npocTpuxcree pac-
ROAOKERO HECKOALKO Kenepece-
Kaowuxcn Konycos. Hoxkamu-
T€, NTO UX RE 1637 NEepevecTurs
raK, 41068 ONU NOKpBLAW GCE
apocrpancreo. (Kowycom mut
HA3KEAEM 30€Ch HEOZDURUYEN-
Ripo soinyx aygo  ueypy, no-
AYHEHRYIO 6 Pe3yAdTATE 8PALLE-
HUR HEROTOPOXO Y210 SOKPYS
€20 BUCCEKTPUCHL. )

K'\'

~
: ~

N

Puc. 1.

s JAf YCTHOrO 71 OTJHYHC B TOM, YTO YHCAO AHAroHadef,
breexaown n/2 Bepw Hu, Pasho n/2. Nockoarky AaHha Kdx-
ADE M3 HHX ne Goabiie p/2. w3 (es) noayuaeM

+ 1 )—-;2 +_I_ —n
p+ 5 pI= pr 5 P=70.

n—2

2 n
d<-n (p+2p+..+ 5 3
TO ¢CTb p>4d/n.

8) W2 pewenns nyukta 6) CICAYeT. YTO TIPH NCUCTHRX N

4n 4d .
oueHKa TOMHCE: P> ——, d> - JlanbHesiwee yTOUHEHHE

HeBO3MOKs0. JlefictBuTeansso, nyetb n—2k was n=2&+ 1.
PaccMoTpiv pRPOKALH KNI «71- yTOALUHKY , & BePUWHK KOTOROrO
HAXOIATCH B OO TOuKe, 8 OCTajbiibie n—Rk — B 1pyroi.
Jler«ko BHAECTb, YTO OTHoWICKHHE p/d AAR TAKOro «A-YFO1LHHKI»
B TOMHOCTH paBHo 4/n npt n=2k s dn/(n*—|) npu n=2k+ L.
$lcHO. YTO MOKHO UyTb-4¥Th DA3IABHINTD €M0 BUPWHHB TdK,
utoGul  O0PasoBaANCH  «UACTORIMAP BUNYRARA A-YTOAbHWR,
npH 3TOM Beanunda pfd GyjJeT CKOIb YrolHO Malo oTai-
HaTbCA OT yKa3dWHLIX HaM$ CPaItHIL

B. Mpacoaos

L 4

d) [1poBelem NPOKIBOILRYIO IPHMY ), HE AP ATAC-ILHYI) Kil O,1-
Hofi 13 oceil napabos. TaKas npAMaR MONKeT NepeccKaThCh
¢ BUYTPEHUTH O0AACTLID MOOGOH 13 NAPaboa TOALKO N0 KHTCP-
Bany. B cauom nene, ypaBuende napaGoand B HEKOTOPOR
CHCTEME KOOpAMiIaT uMeeT Bha y=ax’ (a>0), a ypasuenuue
NpAMOR — ye=Rx+ [, afcunccid ToUeK NPsAMON, TPHHALISKa-
MUY BHYTPEHHOCTH napaGoiabl, yAOBAETBOPAIOT HEPaBCHCTRY
kx+l>ax*, mHOowecTBG pewenuit KoToporo JubGO MNveTOE.
AuGO — HHTEepHAT X; <X <Xy, TAC X; ¥ X — KOPUH YPaBuCHHA
ax®—kx—I—).

Otcofa caeayeT, uTo na npose 1eHBOR npyuvofi HakayTen
TOUKS, HE NPHHAAICKALIHC KK OLHOR 13 BHYTPEIKHX obaacTed
napaGoa.

6) llyere O — npousBoabHan TOHKa npoctpancta u K —
KOHYC, NOJIyueHHbili $#3 Kowyca K ¢ BepmnHOA Q napaa-
JeabHbLIM HCPEHOCoM, IePCROIRINM TOuKy @ 8 Touky O
Mposeaem npoussoabuwi ay4 { ¢ navanom B Touke O
PacemoTpHy ceucisg Kosveos K s K/ 3110CKOCTLIO0, Tpoxoasule#
uepes Ayy { o Touky Q (puc. 1). OHa nepecekacT KOHYCH
MO ABYM 3}rI8M C NaPaiieibybiMi¥ CTOPOHAMH. NOL3YACH
ITHM, Jerko ybeautnes, 9TO ayu { nepeceraercs ¢ konycom K
1O JYHY TOId 3 TOIbKO TOCAA, KOPAd Ol WEAHKOM COMCPIUTCH
B Kohvce K’. B npoTuBioM ¢iyuae ayu | nepecekdeTes ¢ Ko-
Hycom K no oTPesKy i MO ORHONA TOUKE Q uAM BOBCE HE MC-
peceKaeTCs.

MMepeneceM TCnepb BEPLIMMIG BCeX KOmycoB B touxky O
W ACKAKEM, YTO HUKBKUE SiRa KOWYCT3 NONVICHRHOTO EGYRETa»
Be WMeT o6LHX Touek, Kpowe Touks 0.

[IpcanonomsM, 4TO 3TO Ke Tak, ¥ K4kHe-TO IBa KOHYCE
K, s K; uneior obwyio touky A£O. Torna syu I=|0A)
COAEPKHTCH B KAXKTOM H3 Hux. Kak 6uiio nokasano, B 3TOM
cayuae ayy | nepeceKkaercs ¢ Konycom K| no HeKOTOpowy .1yul
{,.’a ¢ Konycom Ky — o ayuy f,- Ho torna touks ayua /11,
npusannexar oboum konycaw K, u K, Tlporusopeuse.

Paccmorpis Tenepb cdepy ¢ uenrpom B vouke 0. C xak-
ABIM #3 KOHYCOB «ByKeTa®» OHa MepectKaeTes MO HCKOTOPO#
«cpepHyeckoR wanoykes {pyc. 2). Tak Kak BCe TAKHC «l1anou-
KH¥ {I011APHO HC NEPECEKAIOTCH, HX CYMMapHas N10WaLb MCHb-
we naowan chepul. [1o3ToMy. Kak Ol Mbi HX HH Nepeveitlans
no opepc, NOKPHTD MM BCO cPepy HCBOIMOKI. ITO IHAUNT,
4TO NPH AGOM  PACHOI0XKEHHI KOUVCOS & NpocTpauncTue
Ha cdepe HARIVTCR TOUKH, HC MOKPRTHE <«ILANOYKAMI».
Ecin A — Ttakas Touka. TO ayu [OA) MomeT nepecekaTbes
€ KOMYCaMK TOJLKO 10 KOHCHHOMY 4HCAv oTpe3koB. [losromv
$a TOM AYu¢ 33BeAOMO HABRYTCA TOUKH, HC UPHUALICKalUKC
11 OZANOMY W3 KONYCOB.

A. Kysomunvix
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M749°. uy Horamure, «To ecin
X, Xg, Xq = ROAONUTCALNBIC
wuo w, 70

S + Xy Xy
.Xzi- Xy X + Xy

>
Xy + Xg
3

29

npa KAKOM yC W0cUUN ITO Ne-
PABCHCTBO RPCOPALKACTCR 8 PA-
BENCT 607

6) Jloxamure, uro ecau x;.

Xy, ., Xn (N2 4) — noAOMU-
TOAbLMME HUCAU, TO
X, X,
+ — + ...

N-Xx, Xyt X

[ x"' 1 + x"l >2

X, !'an_2 x,+xn 1

RPUMEM PABCHCTABO BO3IMONN

TOALKO NPY Ne=d.

a) JHoxawure, uro npu n>-4
HepasencTeo nynkra §) as-
ARETCH TOUHBIM 8 TOM CMBICAS,
YO Nu AP KAKOM 7 wucio 2
8 npasoli 4acTu HE 1b3R 3aMe-
Huty na Boavuee.

Puc. 2.

a) lIlvere a=x,+x,, b=x3tx,, ¢ x,+~x,. Torpa x,=
b+ c—a . a+c—b . a+b—c -
= . Xa X =— AcRa ac
2 : 2 2
HCPABCHCTBA HCPEHHILETCR THK:
b+ec--a a+c—b aitb ¢
2u 2b 2c
( b a ( ¢ a ) ( b c ) 3
+ = - -
i’ 2

Kampaan u3 ckobOK B ITOM RMPEXUHHE, HC MCHLUIC 2 B CHIY

l
HIBECTHOFO HCPABeHCTBA X+ ;)2 npun x>0. [osromy ses

3 3
ACBAA YaCTL NE MeHLne 3 0 =g
TOALKO mpH X=1, JO0KA33HHOC HCPABCHCTBO OGpaNlaeTca
B PABEHCTBO TOALKO NPH a - b= .
6} HorameM HepapencTBO MHayKusied no a. [Ipw n-4
O110 ODUEBHAINO:

|
Araxuakx+-x——2

X, x, , Xy X4
Xo+ X, X;t x, Xqt x, X+ Xy

Xyt X X3+ X
= JA
Xa4 X, xp+ xy

PaBCHCTBO BOIMOMKNHO B TOM H TOABKO B TOM CaAydaec, Korja
x, +13 _xi‘.’.xl'

dokamew Tenepn uepaucucrao AR MPOHIBOIALULIX NOAO-
WHTEALHBIX HHCE X, ..., X, . (IPELNOIAr3N, YTO OHO cpaBen-
71880 a8 AbbIX N (n)-&) IIOJ'IO)hHTEJbelx uncen. Bubepeu

HAHMEHbIIEE H3 YHCCT X, ..., X, | TToCKOIBKY OHH BXOAST
8 HePABCHCTBU cuwuerputmo. MOXHO, He  orpdHH4sBan
OOGULHOCTY, CUHT4Th, u4fO0 310 X,,., Toraa x"”>0.
X1 Rx, 1 X, <X, H oTOMY
X\ Xy xﬂ

+ + ...
x2+xn4l X3+ X, X,H,|+X,|_|

+ Xpo] X, X, X, 59

xp+x, " X,tx, XtXx xn+x,

(MOCaLANCE HEPABCHCTBO BHINGINRACTCA 1BO NPETNCA0KCHHIO

WBOYKILHS) .

1ICBO3MOMK 10O,
B) Yucaa x|, ..., X, VIOOHO PacCT4BARTD HO OKPYHIIOCTIY

TOFl2 KAWKA0E CAAracMoe B JACBOH YACTH PacCMarpuBaeMoro

HEPABCKCTBA €CThb OTHO HI 3ITHX UYHCEA, JCACHHOC Ha CYMMY

aRyx coceansix ¢ mum. [Ipu 1 2k onpeseawm X, Tak, Kak

110Ka3ano na pucynke 1, a npu n=2k+ | — Kak ua pucyuxc 2.
B nepBom cayvae nHoayuns cymumy

MMonyTso noaywsesm, uTo lps n>4 paBeHCTRO

[ g ' g
—_—t =t —— +..t T
(q+l g+ 9 +yq g +g¢ )

-2(|+L"—,2—’|"’ .

a BO BTOPOM —

2
2(q+l q’q1q+"' Fr 7 ) -

L +2|k—l)q 2¢
2q g+ | g+ 1
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D758, Kecrnua 3a20T08Ku aa-
xar@ Mexoy Osyms uapa?i-
1CIHNDIMI  HQIPUBARIOU U Wi,
JOURCYRUMUCH 8 CODUIORTA 1h-
HUM  HURNPUB WCHUY €O CRAap-

cramu Uy # S, 8 nexoropwa
MOMOHT GPCMENN TR Kacd
HUN 3020TUEKI ¢ RANPABARKI-
uguMI 1eXar 1A nNpamol. nep-

NEHOUKYIHPHOR  eKTOPAM U}

u . Kaxue rouku sacorosiu
HMCIOT 8 3TUT MOMEHT CROPOLTH,
PUsHE 110 aOCOAOTHOIE BE 11-
qune vy o U?

®758. Hesecoubiit  crepyens
Qunet [ ¢ Hebodouiud cpysou
HUCCIt M HA AOHKE WAPHUPHO
sakpensen 8 rouke 1 (puc. 1)
4 RHUXODUTCH 8 CTPOCO BépTU-
KA {ONOM RUAONECHUN, KQCASCH
npu a3rom Tew maccel M. Or
HEDOALUKIZO TOMKA CUCTENA
apuxodur 8 Jdeumerue. {lpu
KUKON COOTHOWCRUR MeXdy m
u M crepxens g MoMeRT «OTpUR-
aa» of reaa M 6yder cocras-
1570 ¢ PUPUSORTOM (Ut u=

/62 Yemy Oyder paswu 8
2TOT MOWEHT CKOPOCTL Te1a M?
Tpennes npenetipens.

(0

B o6oux c.iyuasx npi 1octaTouno Goapilom ¢ 3Mayeside Jeuni
udcTi Oyaer ckoap vroamo G6aM3Ko K 2, noyTomy wicao 2
B HCPARCHCTBC KA 6OIBINCE 3AMCHUTD HEIL3RA.

2(k—|)q 2 )

2(1 q+| g+

A. Leopos

L 4

CKOpPOCTH TOMCK 33roTOBKM. UKJUINN 8 _Laukuli Mouent
na orpeske 18, pasioMepho MeHsiioTer o1 T B Touke A a0 T,
¢ Touke B. Cael0BATCABHO, CKOPOCTE TOUKN O (CM. PHCVHOK)
B JauBbiii MOMCHT papua HM.10. Touka O — MrHOBeHHBIN
ueutp apawennn. {Tlockoabky saroroskda obvevunin, 10uka O
JEKHT 114 MTHOBEHMOR OCH RPauCHis, KOTOPAs nepnen (-

R N
D720 w2222,

KYAupHa $s0ekoeTy pueyika.) Dlowstio, uto ckopocis |4
B JABHBIT MOMENT MMCIOT TOUKH 3ATOTORKH, JCHAUIHE Ha OK-
PYKNOCTH  pa1HyCa 0A, a cKopulTh [ty
TOUKK, JTekKauthe HA OKpyAKHOCTH paanyca OB, (B obuevnoi
3ArOTOBKE TOUKH ¢ TIKHMH CKOPOCTHMIL JTE€2KAT Mib SHAHK IDH-
YECKIy NUBEP XUOCTHX. PA IHYCH KOTOPLIX PanBbl COOTECTCTREH-
o jOV)u O8]

C. Kporo:

L

lo Tex nop, noKa rpy3 Kdcaeicf T¢1a. ChopOCTL Teda paBHa
FOPH3OHTA.ILHOIL BPOCKILHI CKOPOCTH rPA3d, i YCKOPrHue Teaa
PABUO FOPHIORTANLUOH BPOCKUNH VCKOPCHINA 1PYid.

Mycts & — uwoaKoe VCKOpeuHe rpy3s, Torda uwoXuo
3anucaTh: d=d +d,, rae o, UCHTPOCTPEMATEALHOE ¥CKO-
peuue 1phaz npu CTO ADWACHUN 110 OKp)KNOCTH pannyca /.
10 ecTb | &y | =v!/L, rAe v — MOAVAb CKOPOCTH rPy3a. Topiaon.
Taabhan npﬂemum YCKOPCHMH IPY3a pasia (oM. puc. 2)

2
a, asina— T cosa
C TaknM YCKOPCHHEM TBIKCTCH TC.10. ¥ PJBUCHNE 1BIKCHHS
Te1a

2
) v
N=Ma =Ma_sina—M ;eosa
rae A — cuila HOPUAABUOLO ARBREHUS CO CTUPOHLY TP¥3a,
B woMeHT otpusa rpysa V=0, #
o
a, s u= - tos .

Y¥ekopenne @, B NOMeHY OTphiBa cooGlUaeTCA TPVIY TOIBKO
CHIoR THAReCTy n {on. puc. 2)

Takus 06pasoM, cKOPOCTb rPyvsa B MovedT OTpWBa paBila

— /gl sin a,
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fome——l

®©760. B rensousoruposannbiil
cocy0, codepaatyquir my = 20¢
2eAUR, 618TALY €O CKOPOCTHH)
v=100 M/c cTQ2WHOL wWOpuK
maccol m,=1 . Hatliru usvene-
Kue TeMmneparypor 8 cocyde.
ddapet wapuKa o CTeRKu COcY-
0a N ATOMOE O WAPUK CHUTUTD
Q6COMOTHO YRpyasu.

®761. Cxeny cobupaor us Ha-
rapeiru, 08yx OFuHAKOSHIX AX-
nepuerpoe i 08yx OQuUHAKOGHX
soabTMeTPOS. AMnepmerpsi A,
« A, nokaimewor CooTEETCT-
senno 1y={1.0 A, 1,=0Y MA;
soasraerp B, noxaswsaer Uy —
=0,25 B. Yro noxaswsaer
aoserwerp B,? YHewy pasro na-
apamenue 6arapeu?

u vsina

77777

a CKopoCTb Tena —
u=uv SN a=sin a 4/ gl sin a.

Coradacio 3aKony COXPAlUEenHs FUCPIUA, B MOMCHT
KOTRA CTePieub COCTARARET A0 a ¢ FOPHAOHTONM,
) ot v?sin’a

mgl=mglsin a4+ m 7 +M 2 .

[MoacTduss B 3T0 PABCHCTBO Halixewmioe BRPAXCHHC IR ©

BPeMCHH,

; L .
sin - = — . Haildes

B MOMCHT OTPHIBA W 3HdueHNe SiHd 3 2
othowcnne M/m:
M 2—3sina
—_— —_—
n Sin” «
CKopOCTb Teaa O OTPHLIBE rpy3a pasna

. {
U=vSM u= s &

2 2

- 4.

K Cepecen

4

Uepes 6oablioe BPEMs WAPHK HOTCPHET HPAKTHMECKH BCO
CKOpPUCTb {€ro Macca Bo MHOrO pas Goibhie MAacCh aTOMd
reaus), #  MOMKHO CUMTaTh, UTO BIMEHCHHU BHYTpENHCH

JMEPFAN Ta3a B COCYAE PABN0  RANAILNOH  KHHETHHECKOR
SHCPIrHH WapsKa:
2
myv 3, 3., m
2 = AlU= — ANk« AT= — kV,— - \[, *
5 A 5 5 " (*)

o.om
rae VeV, —;‘ — YHCI0 ATOMOB Fedins 8 cocyxe, AT — uavene-
1

e TevnepaTypul reaus. YuuTmeas, uro kN, =
HAXOIMN:

H3 (&)

n.v’p

A= 3, R

= 0.08 K.

Boace Tounoe pewreine OTKHO A HECTh  MOBBLIILCHHE
TOMHCPATYPL! WAPKKA. TOr1d
2
myv 3 m
i —cnty AT 4+ — R - \T"
2 2 n
rae ¢=05-10° Ux/(kr - K) — yaeaphas TenioeMKocTb

ctaan. Otcona Haxeaun \T”:
2
0

E_J
am, |
2 ‘cm,+ 9 —p-'R‘

Orser NIy HJACTCA IPARTHYNCCKE

\T = 0,08 K.

TOT KeE.
P. Aackcandpos

4

Tow 1, wepes BoabTweTp B, paBCH PasHOCTH TOKOB, NPOTEKAI0-
nHx 4epes awiepMerpbl A, B Azl

fy= i —1,=0.2 wA.
Mpit 3TOM nokazauns BoabTwerpa B,—{/ 025 B.
CAeAOBATEIbHO, CONPOTHAACHNA BOALTMCTPOB By it By

Ry Rya=U,/ts=12.5 - 107 On.

Tor, Terywnh vepes soapiuerp B,

f,=1.1 wA; npn sTOoMm
B01bTMCTP B, nokasbiBaer
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$762. Ha pucyrke I npusedena
BOALTAMRCPHAR XAPOKTEPUCTU-
KQ AGMIBI HOKQWBAHUA, KO-
MUNHQ 2bHOE HURPSXNEHUE KOTO-
pote U, =220 B, HOMUHAADHAGA
Mownocte P — 100 Br. Jlauny
ROUKAIOHAXOT K £eTR REPCMER-
noco roxa (220 B, 50 I'y)
noc 1e308areAsRO ¢ Konoerca-
roposr esmeocru C=10 umsP.
Onpedeaurv 10K 8 AusMne u
Nunprxcerue He Hefl. Cyurare,
4TO & TeweHue nepuoda cere-
8020 HUNPANCHUR TEXNENATYPA
HUTH NPAKTUMECKH HE MOHACTCR.

®763. Hu copusonraabroi no-
aepxrocTU crour obpyy paduy-
ca R. Mumo neco deumercs
€O CKOPOCTLIO U TAKOR e
obpyq. Hatru 3asucuxocres
CKOPOCTH 8epxned TOYKN ane-
peceuenuni» chpy«ea ot pac-
CTOSHHR MOy UX QenTpusu.
Obpyun Tonkue; sT0poR eOpyy
«UPOCIMACTS B WIRYIV K Hep-
BOMY.

U,—HRp, =1375 B.
Conporusa€nns aMNepMeTPOB OIHHAKOBLL 11 PaBm
Ry Ras=Uy/1,=277 - 10 Om.
Hanpsixkeuse U3 sa aunepmerpe A, pasno

Up=1,R |, 0305 B.

Hanpsokense mna  GaTapee  pPaRHo  CyMMEe  HANPHME M
Uy, U, Uy
Ug=Ui+ U, + U= 193 B.
. Paghauaon
4

[HOCKOABKY TeMUEPATYPA HHTH B Teueulle epHOid OCTaeTCs
HEH3MCUHON, B paGoyei TOUKE 1aMNY MOKHKO CUUTATD OGBIUKNILIM
pe3ncTopon.

Ha pHCyHKE 2 npHBCACHKE BCKTOPHAH 1HAIpAMua 138
uenn € NUCACAOBATENABHO BKJIOUEHNBIMH PE3HCTOPOM B KOM-
aencatopov. M3 anarpavmm naxo tv:

2 ’)
Unr +Uip=L} .
Noactasann Ule= 12 /w?C? uaitdem cpsisbh Mex 1y Hanpsske:
Huew U, p na Aaune’n ToKow {,, uepea uce:

1,—wCUL—Ul, =314 10 °

——

Vaswu—{7, (A).

I.t\ U
~ ui
WAt —————————— -9 - :
1023 ; I
g | |
"2 } I
” | I
”_l | 1
, — —_—t .|
7] N0 o Wiy 2an YR Uuc

Puc. 1. Puc. 2.

MMocrpoym rpadsk 21Ol 3aBHCHMOCTH HA Tow Ke pucylke L,
Ha KOTOPUM 3a14H3 BOJLTAMNACPHIR XAPAKTCPUCTHKE 1dMOLIL.
Touka nepeccuenia rpaduKkoB M ONPe1EAHCT pabOUY 0 TOUKY:
L, =180 B. I,=04 A

A. usobep van

L 2

NockoabKy 06pYU € HEHTPOM B ToUKe O, HOKOHTCH, CKOPOLTL ©,
Touks A B A1060H MOMCHT BpeMCim 103KH#a GuTh u.mpaﬁ:wna
N0 KACdTCALHOH K OKpVABocTd ¢ ucutpam O,. Ovpesor AB
{cM. PHCYHOK) B 110G0H MOMENT BPEMCHH OE/HT PacCTORHHE
d 00, mexay UCHTPaMH oﬁpwcﬁ nono.aaMm. ROITOM) ro-
PHIOKTAAbHAN TNPOCKILNR CKOPOCTH ¢y BCE BPeMS papsua /2

C 1¢1084TEABNL, CRUPUCTD U 4 TOYKN A COCTARINET C TOPH-

30MTOM yroa = . —a (M. PHCVBOK) H

n
2
o
Uphb e~ o e
A" 2cosq  2sing

[Mockonbky sin a= vi—cos’a ‘v
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$764. YOapras soama nped-
crasarer coboti obaacre no-

BOIERNO20  OQBACRUA,  pac-
npocrpansowyca ¢ Gossuon
CKOPOCTHIO U 8 HANPASACHUU
ocu X (puc. 1), 8 MOMERT Npu-
xo00a B80ANbDL (QBACRUE PE3KO
NOBBILUAETCA O 3MUHEHUR Py
do 2p,. Ha nyru pacnpocrpa-
HEHUA BOARBI CTOUT KAUH, pO3-
MEpb KAUNG YKAIAHBI KA PUCHH-
Ke 2, MACCQ KAUWG pasha m.
Kakyto cKopocre npuobperer
KAUKR CPasy nocae npoxomoe-
NUR 4epe3 ne2o (poHTa ydap-
Holl 80AHBi?  Cuurare, «ro
npuobperaeMan  KAUMOM  CKO-
POCTO MHOZO MEHOLUE CKOPOCTU
PAcNPOCTPANCRUR BOANDI; TPE-
Hue nperebpemuMo Maro.

®765. B nacroswgee 8peMs
MOWHOCTO  BCEX  UCTOMRUKOS
gnepeun Ha 3emae, ucnoabiye-
MBLX  4£A08E4CCTBOM, (OCTQs-
aner AP = [0"® Br, a MowgHOCTD
COARCHHOU FHEPZUR, NOCTYNIO-
et na 3exato, — Po= 10" Br.
K kaxomy nepezpesy AT no-

J

. Kporoe

®

BmbepeM Hauaio ovcyera No ocH X TaK, Kak nokasawo
Ha pucywke 2. Toraa cwna. AclicTByOlan na  KAWH,
3aBHCHT JAMUWL OT KOOpAMKMATHW X (pONTAa y1apnol BOdHbI.
TopH30KTaAbHAR NPOLKUNH ITOR CHabi paBua

poCxa pocuia

b b

rae x= vl — KOOPRHHATa PPONTA BOAHBI K MOMEHTY BpeMena &
OT H4431a NPOXOMICHHA BOAMB uyeped KakH. YCKopehne,
coobuiaeMoe KAHHY B AaHHbIA MOMEHT BPEMCHH, PJABHO

apFr P8
m bm
B TOT MOMCHT BpeMeHK [, Korna ¢QpPORT BOJHW AOAACT 4O
OanbHeR TpaHH KAKHE, TO OCTh Koopasuarta ¢ponra Oyaer
paBna b=ul,, vckopewue Knsna Gyier
Pofa

m

F,=potx g a=

[¢] ty

p
2pot———— —
pot ——— - A———
X
Puc. 1. Puc. 2.

T10CKOIbKY YCKOPenHe KanHa THHEfIHO 3aBHCHT OT BPEMEHR,
018 BHHKCACHHA CKOPOCTH & KJIHMA K MOMCHTY BPEMCHH I

ca
BOCMOABIYEMCH CPEeIHHM 3NAUYCHHEM YCKOPEUHR aq,=p; . :
}{
abc
u=ua fo- L
cp 2mu

Korna sec, xand okaxeTcs 8 06.1aCTH NOBBLILIEHHOrO gasfe-
HHR, PE3YAbLTHPYOIMAN ci1a, ReAcTByOWan Ha Kauw, Ovaer
paBHa MYAlO.

BHaso, NTO YCAOBHE 40U O3HusaeT, N10

& 2motfabe,
Po
A. bysdun

2

Mpeaincnoxkim, YTo MOLLHOCTL P, naayuaemas sal peThiM TEA0M,
cBa3aHa ¢ abcoaTuol Temneparypoht T cTenmeHHOH 3aBuCH-
MocTbl P=al? rae 0 — uekotopuit KO3 QuuseHT nponop-
unossanbhocTn. Toraa aast 1BYX 3HauCuMit TEMNepaTvp Ha-
ayqawomero 1eaa 7 H Ty nosydsim:

A n PI Tl "
P,=aT}. P;=0T3. % B, - (ﬁ) B
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8CPXHOCTU  JeMAU  nPUAROONT
FEMHBE  UCTOMRUKL  3IREpeuu?
Kakosa Makcumareno donycru-
Mman  geauwuna AP, .., ecau
nPeOeAbND nePe2prLs u3 IKO0-
Ao2unecKux coohpameHud  Rre
QOAMER NPEEBITD BE€AUHLNGL
AT =00 K? Hasecrno, uro
IMEPZUNL, UBAYHAEMAR & eJunu-
Y BPCREHL MUZDETHLK TEAOM,
yeeruwusaercn & 16 pay npu
yseaueruu abcoaTROR TEM:
negpatyps Tesa 8 2 pusa.

P766. dan samnb-scnviuKn
RPUMEHU U HEAURCARDIE KOK-
deticarop (ox 3anoanen Ou-
IACKTPUKOM, Y KoTOpoeo Ou-
IACKTPURECKAR NPOMULOEMOLTY
308UCUT O HANPANXECHHOCTU
noas). Tpagux sa8uCuMOCIU
nanpsawenua U or 3aprda Q
sundencaropa npugeden  Ha
pucynke 1. Kowdenwcarop 3a-
pamaror or Gurapeu ¢ Ug=
=300 B «epes pe3ucrop ¢ cu-
nporusaenuen R=10 xOs
HariTu MarCURAABHIPO IREPIUC
genouusy. Quenurs  MaKcu-
MQAbHOE NUCAO 8CRbiuex 34
! munyry. Cqurare, «T0 npu
8CNBIUKE KONUERCUTOP  NoA-
HOCTOIO  paspamaercs. Munu-
MUIDKOE HUNUABROE Hanpime-
xue gcnowwku U, =250 B.

Orcioaa Aerko NOAYYHTh, HCUQABL3YH AJHHBIE 331a4H, HTO
n=4.
Htag, P=~aT'. Teuepb MOKHO 330HCATH:

P+ AP=0c(T,+ AT =oT§{1 +4 Al +..).
(4]

T
Nockoabky AT/To& 1, B HOCJIEIHEM BUPAKCIUMH  MUKHO
OTOPOCHTL  YARUL  BTOPOTO H  GOACE  BBLICOKHX  NUPHIKOW.
Torna noayaus:
AT
AP 4P -
[} TO
Orcopa Haxoanv:
N}
P=— T[,=10 %K,
A 4Po n’*l K
5pm"_4po‘\_7_rfl‘ﬁ_" =~ 10" Br.
0

TakHM oOpP330M, MOWINOCTh BCEX HCTOUHHKOB sucprutt na
3emae, HCHOAB3YCMBLIX HEACBCYCCTROM, MOXKET ObiTh YBEAHYCHA
pe Goace wem 8 10 pas. (370, pasyMeercsl, #€ OTHOCHTCA
K HCTOMHMKAM, HCTIOAL3YIOUIMM COAHEYHYI0 IHEPTHIO.)

C. Kozea

MaKCHMAIBLHAR SUCPHTHA BCNMILKH YUCACHHO PaBKE (1.30WAAN
noa rpadpukom Kpusol U(Q). orpammucnuoll 3navennem
U=Uy,=300 B (upu stom Q=03 Ka: cu. puc. I). UroGul
HOCUUTATE 3Ty NA0WAAb, pasieany kKpubyw U(Q) na yuactki.
lla KOTOpLIX 3aBHCHMocTe U(Q) MOXHO OPuGAKIKERHO CUM-
TaTh AHscRnoi. [10a KaXabM TaKHM YYACTKOM UA0maakb
upcachno pasua U; o« AQ,. Taknsm obpaizom, MaKcsvaabHaR
IHCPrUsl BCOLINIKH, paBua (cM. puc. 1)

140 140 + 200

W —_
= 7 0,05+ 2

« 0.075 +

+ 200-;30()

Ya00ubit cROco0 HAXOM1CHMA BpPeMEHH 34DHAM
nencartopa ot 0 30 250 B noackaspbaeT dopmyna ! - Al
orryaa M=AQ/I n

« 0075 ) Tk =60 L.

KOH-

\Q.

vl
‘oﬁlu= L'T - AQ.

Hapucyem rpaduk sasucumoctn 17/ or @ (puc. 2). Tok
upH 3aA2HHOV 3nauenin @ naxoans 1o rpadHKy na pucynke 1:

UB jiar
Son 2001
260
10411

i

0 01 02 03 QKa 0 01 02 QKa
Prc. 1. Puc. 2.

U—t . .
I=—R—-. Maomans noa rpadpnkoM KPHBOR. OTpaHBierbon

anaycuamu 1 —200 A, Q =0.2 Ka, uncacHno pasna Bpevieny
3apada KOHACHCarTop i

100-+200

33+ 100
"( 2 2

. 0.125+ -0.075)c=52{)c.

t oGul
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®767. B oduom u3 npoexkrcs
noaywerus JIEKXTPOIMEpeUL
HPEOAGZRACCH  UCMOAB30BATE
MOPCKUE TEHEHUS U MAZHUTRUE
nose Jemau. flpoekr 3zaxato-
Haercs 8 Caedyouiem.

B mope noepymator dee copu-
SOMTAALHUE — METAAAUNECKUE
AAUCTUNS, PACROACKERHKE U0-
Ma xad dpyeon ma paccrosmuu
1=100 s naowade xamdoir
naacrunet S =1 xku®. Mopckas
soda, yleabnoe conpoTusaeHue
KoTOpOL pastv p=0,250mM « M,
nPOTEKAET MeXOy AAQCTURAMU
¢ 3anada K@ 8oCTOK €O CKOPO-
croro v=1 Mm{c. Maznurnoe no-
ae 3eMau 6 OGNNOM  MecTe
OJROPOONO, HANPABAEMO € 102Q
Ra cesep; uROyKyus noas pas-
#Ha B=10"1 Ta. Onpedesurs
MAKCUNMOABRYIO IAEKT PURECK IO
MOUHOCTO, KOTOPAR MONET Gbi-
deauTocs NO nacpy3Ke, nodcoe-
OuMEHROD K NAQCTURAM.

Taknm 0Gpasom,
B MHHYTY.

BCITBUNKH  MOXIO NPOH3BORKTD 3 pasa

A. Susvbepuan
L

Mopckan Bola 00.1303eT 3aMETHOR HOHHOW NMPOBOANMMOCTBK),
TaK UTO NPK ABHXKEHKH 33PAKEHHLIX HOHOB B MATHHTHOM 110A¢
3eMas oM OTICTOMSIOTCH cHaAOf Jlopenua K ogHolt #3 ropH3on-
TAALHBX I1acTHi. B pesyabTaTe Ha ITOR NIaCTHHC BOZHHKAET
HECKOMNEHCHPOBAIIHLIA 3apaa, # MOXKAY NJAACTHHAMH NONHB-
JAETCA 3ACKTPHYCCKOE novie. 370 noJie AeHCTBYCT HA HOUHKI
¢ CNAOH, HANDARAEHHOR TNPOTHBOMNOACXKHO cHie Jlopenua.
Takoe HakonAewHe 3apAla HA CAHOW M3 MAacTHR OyaeT Hpo:
HCXOAHTS 10 TEX NOP, IOKS NILKTPHIUCCKOL NoNe FTHX 3aPHAOB
He VpABHOBECHT fedcTaue cuibl Jlopenna. OrMetus, yro 1ad
BO3HRKHOBCHHA THKOTO PABHUBCCHH JLOCTETOUHO OTKAROKCHIA
K OAIOH H3 MAACTHH BCCLMA MAJOH AOJAH HOIIOB H3 HX ofLICTO
YHCAA, HPOTCKAIOUAMX MeXKAY IIACTHHAMMK.

OnpegeanM Hanpsxenne §, ROIMHKAOILEE MEXAY [ODH-
30HTAAbHbIMS fUIACTHHAMH B OTCVTCTBHH MOKAY HHMH TOKa,
To ecth IC 06pa3oBaBLIETOCH «INEKTPRULCKOTO FCIEPATOPax.
Ecan ¢ — 3apaa WOHOB., TO B YCJAGBHAX PARHOBLCHA

quB=g &L= & =vBL.

Ecan coemsuntn naactHHe ¢ BUCWHCA Harpyskod R,
TO UCPe3 Hee NOTeyeT TOK /; APKH ITOM COUPOTHBAENHE MOPCKOM
BOABN MeWAy RAacTHuaMll. pasuoe QL/S. GyzeT wrpats poab
BHYTPEHHCIO CONPOTUBACHHA O0Pa30BABWICrOCH PNCKTPHYECKD-
ro rencpartopa.

Onpenenuw MOWHOCTb, BLIACIADUIYICA B HArpy3Ke:

&2
(eL/S+ R
ﬂ.ﬂﬁ Ollp('ﬂ('.n(‘HHH Maxcnmyma. MOIMROCTH BOC"OJ"'B)’EMCH

CAeaVIOWHM MaTeMaTtHucckuM Qaxrom: a8 awboro x>0}
BLIMO THAIOTCA $epPaBeHCTES

P=1"R=

X+ 1/x32 (x+1/x)" >4,

B dopMyne nan  mowmocTH
MuOKHTCL QLR/S 3a ckoBra:

. &%
oLR/S(eL/SR+RS/L\)Y’

dopMysie RHpaXKCHHE B CKOOKAX B 3HAMPHATC.IC
parHo 4. [losToMy A1 MAKCHMANBUOH MOLL-

BbIHCCEM B 3WdaMCHaTeqae

P

B nocaeauei
GOAbIIC HAR
HOCTH HMCEM:

P &S/4el=

2R?
CELS ) g,

(3ameTHM, 4TO 3Ta popMYNa COOTBCTCTBYET CAYHaK PABEHCTRA
BHEUIRER HArPY3KKH BHYTPEHHEMY CONPOTHBACHHIO MY HepATOPa. )

A. Ueponos
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B e ] | |
A MIGAUIKX WHOMbKKKOB |/ J

3anauu

1. B Ka)x10M ropH3OHTANbHOM PAAY U
NEPESIOXNKHTE NO ONHOH CIIHYKE TaK,
yTOObl BCE€ LLECTb PABEHCTB OKa3aJHCh o H =3 y
BEPHBIMH. &

2. Ha pactaxuMOH BepeBKe, NPH-

BA3AHHOA K ABYM NPOTHBOMNOJOXKHbIM

CTEHKaM KOMHAThi, 3aBfi3aHbl ABa

yana. MoXHO JH, He OTBA3LIBAS - ' C
H He paspblBas BCPEBKH, TNOMEHATH
Y3J1bi -MECTaMH?

3. BoccTaHOBHTE npHMep Ha CJoXe-
HHe (pa3ubiM KBaLPATHLIM PuUTrypKam
COOTBeTCTBYIOT PasHbie UHPpPbL, OOH-
H3KOBBIM — ONMHAKOBLIE).

4. Butra ckasaa cBoeMy Apyry
Kone: «1 npuayman npumep Ha neae-
HHE, B KOTOpOM QN&IHMOE, NeJHTeJb,
YaCTHOE H OCTATOK OKAHYHBAIOTCA CO-
oTBercTBCHHO Ha |, 3, b u 7». [Noaymas,

Kons orperua: «4Yr10-TO TH mMyTaewb». B
e A St~

INpas nu Koas?

ITR 33034l HaM NPELTOKHAH
H. Awnronosuu, A. Jlexcuc, /1. Maaxra,
C. Casacrwk
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H3 Kuur
. W. Tlepeabmana

B sTOoM ropy WCROSHHAOCh CTO ACT €O AHA
POMACHHA H3BECTMOTO MONYASPMIATOPA DHIHKM
H MATECMATHKH, MEXAHHKH M acTporOoMEM flkosa
Hcunoposuwa MNepeasmana. Hms storo ranant-
ANBOro0 HCAOREKA LUNPOXO H3BECTHO M B HawehR
cTpane, H 38 pyGekom, OHO 3HAKOMO H MACTH-
THM YUCHMM, H 0HMM A0OHTEAAN RAYKN.

. H. Nepeasman — astop Gowee NATHACCATH
KHMI H THCAYH FA3ETHLIX H KYDHAABHEX cTraTeh.
Ero xMWHrH orxkpueawt u Gynyr OTKpHBaTS
HOSHM fIOKOACHHAM yNTaTexed HeolumuvaRuui
H 3aMCHATEALHMA MHP HAYKH.

BoT HECKOABKO OTPLIBKOB H3 HHX.

Kak BeAHK MHANHOH

(us knueu «Bewepa 3anumarensuod
HAQYKU», HANUCAGHKOU 8 COABTOPCTSE
¢ B. H. lIpsaruunukosoin)

Kaxabifi gedb yuWTaeM Mbi B raserax
H KHMrax npo MHIJIHOHB pYyG6Jaei,
MH/IJTHOHB TOHH HAH KHJIOMeTpoB. Mu
3HaeM, YTO MHJAJHOH — 3TO ThICAYA
THICAY, H BCE € MOAJHHHOH YHCNEH-
HOCTH MHJAJHOHE MBI cefe He npen-
craBasieM. 3pe3fl Ha Hebe BHAHO NMpoOC-
THiM TJ1330M TOXe OYeHb MHOrQo;, Kakoe
e MHOXeCTBO GOJbILIE. YHCIO «MHJI-
JIHOH» HNH YHCAO 3Be3] Ha KynoJe
HOYHOro nHefar

YueHble riepecyHTand BcE 3BE3JH,
BHOHMMEIE Ha He(Ge NPOCTHM TNa3om,
H 0KazaJocCh, YTO HX ropasfio MeHblie
MHINIHOHA: 3l/; THICAYK, MEXAY TEM,
B MHMHOHe 1000 7ThicAu. 3HauwT,
3pe3fl Ha He6Ge MH BHAHM (6e3 TPYGH)

O XH3HH K TBOpHEcKOf ACATENLHOCTH
. H. [lepesbmana pacckasulBaercs B CTaTbe
B. ®penkena «Puuape NAYYHO-NONYAAPHOR
KHHTH».

42

npumeprio B 300 pa3 meHblue MHJ-
JIHOHA.

Munnron ropasno Goabie, uem
Mbl CKJOHHB cebe npencTasyATh.
Ceftyac Bb B 3TOM CHOBA yGemHTeCh.
BooGpa3ute ce6e nueHHYHOe 3€pPHO,
JJIHHA KOTOPOro B MHJJHOH pas
Goabwie OObIKHOBEHHOTO. Kakol Besu-
YHHH OHO BaMm pucyercA? C Goabwiol
napoxon? C AnHHKbIN TOBAPHBIH 103117
Her, oHo 6bn0 6bl BO MHOro pas
6onbille CaMOTo AJIHHHOTO NOe3aa, no-
TOMY UYTO HMes0 6bl B [AJIHHY... A€CATb
KHJIOMeTpOB.

Ewe ponpoc: kako# nyTb NpoLIH
6 Bbi, CAeaB MWUIHOH LIaroB?
OkasbiBaeTcs — [JiHHHEe, YeM OT
Mocken a0 Jlewnurpapa.. ¥ koro
€CThb AOCYTr H OXOoTa, TOT MOXeT Mpo-
BEPHTb 3TH pacyeThl. 3[ech pacckasa-
HO O HHX AJIA TOro, 4robhnl, YMTas H
TOBOPA O MHJJIHOHAX Hawe# COLHANM-
CTHYECKOH CTPOMKH, O MHJJHOHAX rek-
TAPOB MOCEBA, O MHAJIHOHAX KHJIOMET-
pOB, OTAEJIAIOLIMX HAC OT HEOGECHLIX
CBETHJ, BH Jiyyllue MOHHMAJM, KaKoM
CMbICJ CKPHIBAeTCA B CJOBE «MHJ-
JIHOH».

flo crpannuam Jxounarana CeHTa

(u3 «3anumareabrod  zeomerpuus)
Astop «[lyremecrBun [yanusepa» ¢
6ONbWIOA OCMOTPHTENBLHOCTBIO  H36e-
>a/ onacHOCTH 3anyTaThCcsi B reoMer-
pHUecKHX OTHOHIeHHAX. UHTaTtenb nom-
HHT, 6€3 COMHEHHsl, YTO B CTpaHe
JHIHNYTOB HaweMy ¢yTy COOTBeTCT-
BOBaJ HIOHM*) a B CTP@HE BEJHKAHOB,
Haobopor, . awimMy — ¢yr. Hpyrumu
CJAOBaMH, Y JIMIIMIYTOB BCE BELUM, BCE
NpoH3BeAeHHA npHpoaok B 12 pas
MEHbLIE HOPMAaJbHbIX, Y BEIHKAHOB —
BO CTOJBKO e pa3 Gosblie. 3TH Ha
NEpBLIA B3rJA4 NPOCThie OTHOLIEHHS,
OfHAKO, CHJbHO YCJIOXHSJIMCb, KOrAa
NPHXOAHJIOCH PEeLIaTh BOMPOCH BpOE
CAEAYIOULHX:

1) Bo ckoabko pas Tyanusep
cwrepan 3a obenpom Goablle, UEM
JIHAKMYT?

2) Bo ckoabko pas [yanusepy
TpeboBanoch 60Jblie CYKHa Ha KOCTIOM,
HEXEJNH NHAHNYTaM?

*) | awhm=0.0254 u, | oyr
«=0,3048 M. (fTpun. ped.)

12 pohmam



3) CkoJbKO BecHn0 AGAOKO CTPaHDI
BEJIHKAHOB?

AsTop «[lyTemecTBHA» cnpaBasACA
C 3TUMH 3afadaMH B OOJLUIHHCTBE
cayuaeB BnojHe ycnewHo. Ol mpa-
BHJIbHO PACCYHTaN, YTO Pa3 JIHAKNYT
pocroM MeHbiue I'ynsusepa B 12 pas,
T0 o06beM ero TeNa MeHblWeE B
12x12x 12, T0 ectb B 1728 pas;
clefoBaTeNbHO, AJA Hachuenus [ya-
nuBepa HyxHO B 1728 pas Gosablue
MUK, yeM 118 nuaunyTa. Y Mbl uktaem
B «[lyTewecTBHH» TaKoe ONHCaHHE
o6ena T'yanusepa:

«TpucTa nOBapOB rOTOBWAH IS
MEHA KywaHoe. Bokpyr moero aoma
OniH  NOCTAaBNEHL!  llanauid, rTAe
NPOHCXOAHNA CTPANHA H XKHJIH NOBapa
co cBOMMH cembamk. Korpa wactymaa
yac obepa, s 6pan B pykH 20 yenopek
OpUMCJAYrH M CTaBHJA HX HaA CTOJ,
yeaoeexk 100 npucayxuBano ¢ noaa:
OHH NOAaBajH KYyllaHbe, OCTaJbHbe
NPHHOCHNIH GOYKH C BHHOM H APYrHMH
HanHTKaMH Ha 1UecTax, MepeKHHYThIX
¢ nneya Ha nieyo. CtosBluHe HaBepxy,
no Mepe HajOOHOCTH, NOAHMMAJH BCe
3T0 Ha CTOA NpH TOMOLLH BEpPEBOK
H GJNOKOB...».

[IpaBuabno paccyuran CBudT u
KOJIHYeCTBO MaTepHana Ha KOCTIOM
I'yanusepa. [loBepxHocTh e€ro Tena
6oabllle, ueM Yy JNHAHOYTOB, B 12X
X 12=144 pasa; Bo CTOJIbBKO ke pa3
HYXKHO eMy GoJiblli€ MaTepHana, nopT-
HBIX H T. n. Bce 310 yuteHo CBudTom,
paccKasnBawulHM ot HMeHH [yaause-
pa, 4TO K HEMY «ObLAO NPHKOMaHAKPO-
sano 300 NOpTHHX-NHANNYTOB ¢ HaKa-
30M CLUHTb NOJIHYI0 Mapy MAarbd no
MecTHuHM ofpazunam». (CnemHocTh
pab6orh norpe6oBana ABOMHOTO KOJH-
4YeCTBa MOPTHLIX.)

Hago6Hocte npoussonut™s noao6-
HBIC pacyeThl BO3HHKana yCeHdTa uyTh
He Hd KaxXaoi ctpanuue. M, soobule
rOBOpsl, OH BbINIOJHAJM HX NPaBHJbHO.
Ecau v TywknHa B «EBrenun Ouern-
HE», KaK YTBEPXKOAET MNO3T, <«BpeMs
pacuuc/ieHo 10 KajdeHaapio», TO B
«[Tyrewectsun» CBudTa BCce pasmepnl
COrJ1acOBaHH C MPABHJIAMH r€OMETPHH.
JInwb M3peaka Hap exawmuH Macutab
He BbAepXKuBaJCH, OCOGEHHO TipH
ONHCAHHMH CTPaHBl BEJNHKAHOB. 31€Cb
HHOTAA BCTPEYAIOTCH OWHOKH.

«Onuu pas,— pacckasmpaer [yJ-
JHBED,— C HaMM OTNpaBHICH B call
NpHABOPHBIH KAPJHK. YJ1yUHB Y1OOHbIH

kvantmccme.ru
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MOMEHT, Koraa f, TNPpOXaxHBEACH,
OUYTHACH T1O[ ONHHM H3 J€peBbeB,
OH YXBATH/ICA 33 BETKY M BCTPSIXHYN
ee Hap Moed rosiosod. [pap saAbsoK,
BEJIHUMHON KaMJao0e ¢ XOpoiwxi 6oyo-
HOK, WIYMHO MOCHINASCS HA 3EMNIO;
OfHO YNapHI0 MEHsl B CNHHY H COMIO
C HOr...»

Fyanueep 6aarononyyso noaxsica
Ha HOrH nocse storo ypapa. Omnako
JIEfKO paccyHTaTb, YTO yAap OT mage-
HHRL NOAOGHOro AGNOKA AOMKEeH Obil
ObITb MOMCTHHE COKPYLIAWUHM: BE€Lb
a6aoko B 1728 pas TAxenee Haiuero,
To ecTh Becom*) 8 80 Kr, oGpywHIoch
¢ 12-kpaTHOM BHICOTH. JHeprus ynapa
nonkHa 6blia npesocxoauts B 20 000
pa3 SHepruio naaeHuA OGLIKHOBEHHOro
A610Kka W MOrJa Gbl CPaBHHMTBHCA passe

*) 3nech M RanLUIE NOA <BECOM> TENa Wanoc
HOHHMATL ero Maccy (flpum ped)
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JHWbL C 3Heprueit apTHAnepuHiicKOro
CHapsaa...

Han6oabwyo owHOKY AOnycTHA
Ceu¢ir B pacuere MYCKYJbHO#H CHJAB
BEJIHKAaHOB. MK yXe BHAeJH B NepBOH
rnape*), Yro MOlb KpYNHBIX XKHBOTHBIX
He NPONOPUHOHAJbHA HX pa3Mepam.
Ecan npHMeHHTL npHBEnEHHbIE TaM
coobpaxenus K BeankaHam Csuopra,
TO OKAaXeTcH, 4YTO, XOTH MYCKY/JbHas
cuaa ux 6ulaa B 144 paza 6o/ablie CH-
aw ['yanusepa, Bec ux tena 6bia 607b-
we B 1728 pas**). U ecan ['yanusep

®} Hwmeercs B BnAY KHHra «3aMHmaTeasHan
reomcrpuns. ([Tpum. ped.}

**) Tak X8K CHA3 MYCRYAOB 38BHCHT OT HX
TURIKHL, TO €CTh NONCPEYHOre CeYEHHRA, TO NPH
yBeAHHEHHH Pa3IMCPOB MHBOTHOrO CHA2 PacTer npo
NOPUHORAALKO KBAAPATY. & BeC — KYOY yBenRuexHs,
(I7F;mx. ped.) «3aKOHOM HEOAHHBKOBOTO KAPACTIRHA
ofbemMa M BECA HHBOTHOIO, @ BMECTE C YEM W NyC
Ky IBHOM CHIB, OBBACHACTCA, NONEMY HAaCEKOMOe, Kak
Mb 370 HaGAIONAEM HA MYPABBRX, XHIUHLIX OCaX
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B CHJ1ax OblN NMOAHATH He TONBKO BEC
cBO€ro coO6CTBEHHOro Tena, HO M ewe
NpHMEpPHO TAKOH Me rpys, TO BeAHKa-
Hbl HE B COCTOSIHHH ObiaH O mpeono-
JieTb Jla)ke Trpy3a CBOEro OrpoMHOro
Teqa. OHH AOAKHHW GbiH 6B Heno-
ABHXKHO JIeXKaTb Ha OJHOM MECTE,
GeccHABHHE Caenatb CKOJAbKO-HHOYAb
3HayuTenbHOe nBHKeHHe. Mx morywe-
CTBO, TAK KApPTHHHO OIHCaHHOE Yy
Ceu¢ra, MOMJIO FABHTBCA JIHIIL B
pe3yabTaTe HeMpPaBHABHOrO NOACYETa.

HecKobKO 33HMMATEIbHHX ONBLITOB

(u3 knHuzu «Pusuka wa KaWOOM
wazy»)
Bononasumfi xonokoa. J[as 3roro

ONLITA TrOAHTCA OOKWKHOBEHHHNR Tas3s,
HO €CJIH Bh CMOXKeTe NOJY4YHTb raylbo-
KYI0O H IHPOKYK© O0aHKy, TO OIKT
npogenarb yanoSHee. Bam noHanoburcst
eille BHICOKHA crakadH. 310 ¥ Oyner
Balll «BOAOJA3HKWH XOJMOKOJA», a Tas
¢ BOAOR TMpeACTABHT YMEHbLIEHHOE
nopo6ue MOPAl HJIH O3€pa.

Enea sy ectb onnT mpowe ITOrO.
B pepxure crakad BBEpX JHOM,
norpy)<aere ero Ha AHO Ta3a, NpOAON-
)ad npuaepHsarb pykoit (uroBu BO-
Na ero He BHTOJMKHYAa). [lpu 3tom
JIeTKO 3aMeTHTb, 4TO BOJAa BHYTPb
CTAaKaHa roYTH He NPOHHKAaeT: BO3AYX
He ponyckaer ee. 3TO CTAHOBHTCH
ropasjao HarJsiiHee, KOria Mo HaWHM
«KOJJOKOJIOM» HAXOAHTCH Kakoi-i1ubo
JIErKO HAMOKAKILHA npeamer, Hanpwu-
mep Kycouek caxapy. [losoxwure Ha
BOlYy NMPOOGKOBLIA KPYXOK, HA HEro —
caxap H NpPHKpOHTE CBEpPXY CTAKaHOM.
Cmeno onyckafiTe Tenepb CTakaH B
Boay. Caxap OuYYTHTCH HHXKe YPOBHS
BOAbI, HO OCTAHETCS CYXHM, NOTOMY
YTO BOAA MO CTAKaH HE MPOHHKHET.

Takofi xe OnbT MOXHO npoaeaaThb
H CO CTEKJAHHOA BOPOHKOM, eCnH,
NOBEPHYB €€ IUHPOKHM KOHUOM BHH3,
MJIOTHO 3ATKHYTh NaJblieM €€ OTBEpCTHe
M Toraa norpy3uth B Boay. Bopa noa
BOPOHKY H€ NPOHHKaeT, HO CTOMT OT-

H T. ., MOXEeT T8WHTL TRXeCTH, B 30, B 40 pa3
npesocxoasitine Bec cOGCTBEMHOrO HX Tvena, roraa
K8K YEN0BEK P COCTORHKH TAUHTL HOPMANBHO —
Mbl HCKANUEEM FPHMHACTOB H HOCHALUIHKOB TRXKE-
cYen aniny OkoN0 9710, 8 aowanb. Ha KOTOPVIO
MBl B3MpAEM K3K H3 NPEKPacHyio XHBYIO pabouyn
MAVIHKY, H TOrO Menblie, 3 HMERHD, JAWbL ORON0O
7/10 csoero wBecas. (H3 crarbn «llectuHorne
GOrsTHpH».)



HATb Maney OT OTBEPCTHA H TeM AaThb
BO3lyXy BbIXOf, uTOGH BOaa OLICTPO
NOJHANACh B BOPOHKE OO YPOBHA
OKpYy¥aiolle# BOALL.

ITOT ONLT [AOMKEeH HarJAfaHo

OGBACHHTL BaM, KaK JIOAH MOryT Ha-
XOAKTBCA W pabotaTb noj BoOAO#H B
BOAOJIA3HOM KOJIOKOJIE HJIH BHYTPH
TeX LIHPOKHX TpyO, KOTOpPHE Ha3bli-
BaIOTCA KeccoHaMH. Bona He npoHHKa-
€T BHYTPL BOAOJA3HOrO KOJIOKOJNA HJH
KeccoMa Mo TOA JKe TNpHYHHe, no
KakoWl He BTeKaeT OHa Mojg CTakaH
B HalieM olbiTe.
Tawmenan razera. — Bosbmu-Ka rasery
B PYKH,— CKa3aa MHe Kak-TO CTapuHH
GpaT B Te roabt MOEH IOHOCTH, Koraa
¢H3MKka Obula MHe elle COBEPLIEHHO
HesHakoma.— [asera ouenb Jerka,
He npaeaa au? M i aymaeiib, KoHey-
HO, YTO CMOXE€Wb BCErja MNOAHSATH
ee XOTb 0aHHM nManblieM. Ho BoT ceiiuac
Thl VBHAHLIb, YTO T4 XK€ camas raserta
MOXeT CleJaTbCA OYyeHb W OYeHb TH-
xkenofi. [Tonait MHe BOH Ty YEPTEIKHYIO
JIHHEHKY.

— OHa wu3pyGnena,
TOLHTCS.

— Tem Jayuwe: He »KaJAKo, €cqH
CJIOMaeTcA.

Bpat nosoxus JaMHEHKY Ha cTOM
TaK, 4TO YacTh €e BHhiCOBHBAaNach 3a
Kpan.

TpoHb 33 BHCTYNAOWIKA KOHEW.
Jlerko HakaoHuTh, npaBaa? Hy, a no-

HHKyla He
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nonpolyil HAKJOHHTbL ee, KOria f Ha-
KpOW OpPYryK NOJOBHHY rFa3eToH.

OH pasocTnian rasery Ha CTOJE,
aKKypaTHO pacnpaBHB €€ CKJAnKH H
NOKPHB €10 JHHEHKY.

— bepu nanky v CHILHO YRapb
BHICTYNAIOWEH yacTH AHHEHKH. Beh
BCEro pasMaxy

no
co

— Tak ynapio, 4YTO JHHEHKA B
NOTONIOK NOJETHT! — BOCKJHKHYA A,
pasMaxHBasCh.

— T'naBHOe — He xaneH CHJbI...

* & %

Ha 3tom wecre Mbl npepsem pac-
cka3. [lpogenaiite camu 3TOT ONKIT M
nocrapairecb OOBACHHTL pe3yabrar,
OGOCHOBAB €ro uYMCJIEHHLIMH pacue-
TaMH.

INy6anxaumo nogrorosuna
H Kupuasosa

R
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/1. Carssinos

®opmy bl M TpaduKH

Apugpueruneckue 3naku — 3IT0 3anucau-
HBIC CcOMCTPUNECKUE hucyptl, a 2¢ONET-
pusecxue gueypst — 370 RUPUCOBAHKWE
dropuyant.

(Jl. TmasGeprt)

Kak Ta uaH nnasa ocobenHoctb popmy-
A, 381a10WCH PVIIKUHIO, OTPaXKaLeTCA
Ha rpadmxe 3Toil QVHKUHH? YMeHHe
IpaBHJbHO OTBETHTh Ha 3TOT BONPOC

B PA3HbIX CHTVALLHSAX — OLIBACT (101C3-
HLIM NIPH NOCTPOCHHH rpa¢HKOB, B Ya-
CTHOCTH TaKHX, KOTOpbIe (IONaAaKTCA
Ha BCTYIIUTE.AbHLIX IK3aMeHaX. Mp! He
OCTAHABAHBAEMCHA 3/16Cb Ha ocolben-
HOCTAX rPa(PHKOB HVHKUHH, CBA3AHHLIX
¢ HX 3KkeTpemymami (06 3TOM 1101p06-
HO CKazano 8 v4eOHOM nocobuu «Al-

Puc. 1.

-
-

Puc. 3.
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re6pa v uaua.na anaausa 9—I10»,
8. 27}, a 06CYIK1aeM B OCHOBHOM CMENY
3HAKOB, BEPTHKUIbHEIC H TOPH3OHTA.db-
Hbic acuMnTomMbl. B KoHue ctratbH Mbl
NOMECTH A HeBONbUIOH TeCT (34;1aHHe
¢ BLIGOPOM OTBETOB). O3BO.ISHOILHE
IIPOKOHTPOJHPOBATL YCBOEHHC VKA3al-
HOTO MaTepHa.ia.

Hyau u H3meHewHe 3Haka

Ecau ¢pvHkuua y={ (x} o6pamaercs B
HVJ1b B HEKOTOPOH TOYKE Xo 3ITO eme
HC 03HAuacT, 4T0 rpadHk GVHKLHE [
o6s3ate.1bHO nepecekact ochL Ox nog
Henviaespm visioM. EcTb H apyrde Bos-
MOXHOCTH — RnanpHwep, kacamnve (co
cMeno# snaka H.M 6es). Kak oTanukte
KaCaHHe OT NPOCTOH cMeubl 3Haka?
Ipapuk dyurkumnu®

y=(x—1)*(x—2) (N

HaoGpaxen Ha pucyike |. B ¢popuvay
(1) MuoxuTeshL x—I| BXOAHT B HCueT-
HOH CTENeHH — [103TOMY NPH Nepexone
yepe3s x —1 OB MCHHET 3HAK. MHOXH-
TeabL x—2 npu nepexoie depes x=1
3HAaKa, KOHCeYyHo, ne menstet. Coeaosa-
TeAbHO, MPH nepexoie uepes x =1 ux
NMPOHIBEACHHE MCHSIeT 318K — rpaduk
nepecekaeT ocb abeuuce. MHOXKHTE.Ib
x —2 pxoaur B ¢opmyay (1) B veTnoi

*) Ha 270v ® cac1vIOmHX PHCYHKAX MdclTal
7o ocH Oy OTIHYaeTeR o1 macwrada no Ox.

AY
‘—4‘ r—— Crwey
ol j 4 x
Puc. 2.
| 4 :
i
i
i
l [roeey
——NO i2 x
|
i
]
Puc. 4. i
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Puc. 5.

CTCNEHH — NO3TOMY HPH Tlepexoie ue-
pes x=2 on 3naka se memseT. Mno-
KuTCab x— | npH nepexo.ie uepea x=2
TOXE, KOUEYHO, He MenseT snaka. Cie-
JOBATCABHO, HX IIPOH3BCIECHHe 1IPH ne-
pexoje uepes x =2 3HaKa He MEHReT, W
rpaHK KACacTCHA OCH X, HC [CPeCCKan
ee, B TOUKe x=2.

[pacdukn  dyvaxumit y=(x— 1y X
X(x—4) v y——(x—1)?(x—4)* u3o-
Opasxcubl COOTBCTCTBCHHO HA pPHCMN-
Kax 2 u 3.

Taksnm 06pa30oM, B BLIPAXKCHHAX BH-
aa f(xX)—¢(x) (x—a)* (KEN), rie
g () #0 1 ¢ HEUPCPLIBHA B TOUKE X =,
BCE 110 B YCTHOCTH R: cMmena 3naka
B TOYKC X =@ I[POHCXOTHT TOF14 H TO.Ib-
KO TOria, Koraa kedeuetwo. B cavuae,
Koria ¢ 71HddepennupyemMa B Touke
x =, rpadux | kacaercs ock Ox B TOY-
Ke a, ccan 2 (noavMaite, aouemv),
H OCTAeTCH MNpH 3TOM NO O'IH_\' CTOpOIIy
ot oct Ox Tor1a M TOJObKO TOrAa, KOT-
1a k yertuo.

BepTHKanbHble ACHMNTOTH

1
Fpadpnk PpyukunH Yy=_—3 lOKa3an Ha

pucvike 4. Koraa x eTpeMurcst K 2, M0-
|
V1L z_§| HeOrpaHHUYeHHO YBCAHUYHBA-

eTCH; B 370M CTyuac upaMan x=2 ya-
3BIBACTCS 8CPTUKAABHOU QCUMNTOTOM.
Mpl 3amHlIeM 3TO Tak:

. 1
lim [ +co.

B naavueiimiem Mnl Gyiiem noaLaopatoes
aTofl V106H0TT sanueeio, XOTS CC HET B LWKOABHONM
yueOuuke. Ha sxk3zamene, KOKEUHO, HEMHOrO ONAC-
HO NOABL3OBATLCA BHETIPOr PAMMIILIM MATEPHA.IOM;
TOITOMY AYUUIC CKABATH CADRAMMH, UTH DK X=>2
Oyukims /]| x— 2] neorpannuenno Bospacraer.
‘lasi 1060INATCALHKIX COOGUIIEM COUTRETCTBYIO-
lee onpegeacnue B obwev c1yyac: GyHKuHA
() crpesmurea k& +o0 apu x—+a (3anuch:

lim f(x) +o0), ecan ana awGoro uncia A,
X—»g

ly ! Y E
)
! s x
G 2 % a 12 20
} !
{ Puc. 6. { Pue. 7.

CYRICCTBYCT TAKOE Xg, YTO f (X)> Ay, KAK TOABKO X
OANAKC K @, uYeM X, TOYHCE, KaK TOabKO
0< |x—a] < |x—al.

. 1
[loBe 1eHne pyHKUNH ¥ 3

CTHOCTH TOYKH ¥ =2 MOMHO ONHCATL U
1€TaabHEe — NpH X, cTpevsiuleMcs K 2
cupaBa («A.arebpa n Hauaana aHa.aW3a

B UKpe-

9- 10», . ll},x+2 CTPEMUTCH K + 001

- 1
lim — = +o0;
x—=240 X—

NpH X, cTpeMsuaUleMca K 2 c.esa, L
X

—2
CTPCMHTCH K — ©o:

- I
lim — =—
20 X—2 oo

[Ipsiwdst x—2  apasietes  Takxe
(BCPTHKABIOR) ACHMNTOTON FpaguKa

I
¢y HENIN y=W (pHc. 5):

=lim

x-»2

lim

X-r00

II L
[CREE  TEr e

B stom cavyae npH x, cTpemsiemcs
K 2 crpaBd, M IIPH X, CTpeMAlleMCs

CTPEMUTCR] K 4 o0°

K 2 c.aesa, F{'ﬁr

lim ——Ir; + oo
=240 (X*—2) '

[lpsivas x=2 sas.asercsl  Takke

aACHMNTOTOH rpadukos P yHKIHH
y=—:—5 (puc. 6) n Y=—"7
(puc. 7).

Nwbas upaMas pHAd x=- +7k

2
(k € Z) aB1seTcs ACHMNTOTOH rpaguKa
dvukuun y=1g x (puc. 8).

[Ipsman x=0 suBasierca acmmito-
TOH rpaduxa ¢yukuig ¥ =log.x npu x,
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Puc. 9.

Puc. 10. Puc. I1.

cTpemsuemcsi kK 0 cnpasa (Ha pHCvH-
Ke 9 a>1).

Topu3ouTa IbHbIE ACHMATOTD

horia x HeOrpaHYenHoO VvBCIHUKHBAeT-
CH (\Ith‘MaTHKH COBOPHT LCTPCMHTCH

I +x
K +oo»), rpadHk GVHKIHN y=—:~ He-

OTP AHHUCHUO NPUOIHRKACTCH K APAMOH
y— 1 (puc. 10): B aTOM cavuace npavad
y=1 Ha3bBaeTcH COPUIOHTAALHON
acuvarorod. Korna x HEoOrpanuuenno
vOBIBACT, TO €CThb HCOTPANMYCHNO VBE-
JAHUHBACTCH NO MOV, GVIVUH OTPH-
UATeALHBIM  (MATCMATHKN rUBOPAT
«CTPEMHTCH K —o00» ), IpadnK pvHKUHH

| +x
y=-T

maerca K npaMoit y=1 {cv. puc. 10);
npsaMas y=1 sABIAETCA ropH3IONTAbL-
HOM aCHMNTOTOI TaKXKC npH HEorpaHH-
ycHHo vOuiBatiuenm x. Bee 3to woxio
KOPpOTKO 3ailHCaTh B BHJAC

TOXE HCOrpaHH4YeHHO HPHO.IH-

. 14 x
lim —= =1,
X

Mu Takke 6y.1€M I0AL3OBATECH ITOR Vii06-
HOR 3aRNThID. X OTH €¢ 1eT B YueSuuke. Coobinacy
onpeae icuie 8 obimen cayude: $yukuua § (x)
CTPCMUTCR K A 1pK x, CTpemsuucMcs Kk + oo

(B dopuyabnoit 3annch  lim  [(x)=A). ecan
X—e 4 00

A awGoro £>0 mowue wafity Takoe X, uvo
x>X = |[[(O—Al<e..
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Ilpu a>1 ocwL abecumce sBasieTes
ACHMITOTOR TpadhnKka PynKunn y=a*,
Korila x— —o¢ (pHc. 1), HO HC aBaR-
€TCH C€ro acHMNTOTOIH, KOrla x— + oo
(eCcau x— + 0o, ITOT rpagQHK HC HMeeT
ACHMIITOTEE — OH HC «APHXHMACTCA»
HH K KAKOH npsvoi).

Ip O0<a<l — wnaoGopor: ock
abCUHCC ABJMHETCSE ACHMIITOTOR TPadH-
Ka (QVHKUHH K=0a* NIIpH  x-» 4+ 00
(phc. 12) # HE SBJAHCTCH CTO ACHMITO-
TOH NMpH x——0CO.

Ocb a6eince sIBASIeTCst ACHMUTOTON

. ) _313 3
rpacdHka QYyHKLHH Y=g5ay3 Kak up
X—++ 00, TaK H Npi x——o0 (pic. 13):
5
a5 ST
lim T3 = lim =0
x-+4 00 2%+ 3 x> dowg 3
X+~
X
(AHAJOTHUHO 1851 X-+»—00).
. . _ 3x*—5
Jlas rpaduka pyukunn y = TS

KakK lipH X— + 00, T4K 1 [IPH X——00 —
ACHMATOTON SBJIRACTCS
{puc. 14):

3
npavas y=-

5
lim —,——3 o lim Sax‘—i
.l:-foo2 3 :»-rm2 3 2

Pl

(aHAJOTHUYHO LIH X-»—00)

m He HMCe-

€T FOPH3OHTAIbHON ACHMITOTHL HH NpH
X-> 4+ oo, HY BIPU X——o0 (BHPOUELM, X
HEMY MBI €llle BepHeMcs).

I'paduk ¢yvHKuMM y=arctg x upm
X->+ 00 HMCET dACHMHTOTOH (IPHMVIO

N L
Y=o .NMpHX »—00 — IPAMYIO ff =— &
(puc. 15).

IFpaduk pyukunn y=

kvant.mccme.ru

{

Upadux dyvukuuy y=2" napuco-
Ban Ha pueyike 16. INpavas x=0 as-
JSIeTCH  8CHMITOTOH  (BCPTHKA.ILHOM)
TOro rpaguka npu X, CTPCMSHLEMCH
kK 0 cupara (x »0+4+0), u ne sipsercs
ero acuMntortoil npu x—0—0. [Ipsvas
y=1 sB 19CTCH acHMITOTOH (rOpPH3OH-
TA.1bHOI)  ITOro rpadpuka kak npu
X—+ 00, TAK H MPH X——00.

DulBaOT CLUE H HUKADHHING QCUMITOTHI: npy

3x°—5
X=+ -+ co rpaduk Gpynkunn y= 53 «HDHKH-

NPAMOR Y = Z 17),

X—+—00 OH €HPHAHWMACTCH» K TOH XKC IIPAMONR
(nonpotGyiite narte onpeacacuue!).  padux

byHRUKH Y= He HMCCT H HAKIOHMHBLIX
ICHMIITOT.

B zak.nouenne oéeludnuoe 3adaHHC
IS CAMOKOHTPO.IS.

L. s kax10ro 13 rpagpHKoB, H30-
OparkeHHBIX HA pucvHKke 18, CKOHCTP M-
pyiiTe pOpMY.Y, 32 1310IMVIO FpadHK,
006,12 1A0LHH  TeMH  XXC  OCHOBHBIMH
OCOOEHHOCTAMH.

2. Jl#st kaxknoro u3 rpaduxkos A, b,
B. I, A, E. X, 3. U nonGepure B
cnucke ¢opmya 1-—-25 TV, KOTOpas
3ajacr 91oT rpagmk (puc. 19, c. 50).
oy (x 2)5x4|)’ ) y—-x(x* —l)(x -1
3 y=x-2)(x+1). 4) y= (x+1)7(2—x):
5) y-—x(.\ —l)(x+l) 6) y-(x—z)?(x+|)?
7) y=x (I—H(X+ la) %) y=(x2—l)

9 x4+ 1) (2—x -
AT el

2
13) y==227% 14) y —f—,r:-:
l—x+x*
T4+2 °
2+ x?
T+

MaeTcA» K X (pnc. HpH

3x°—5
313

L hx4x®
14+ 4 "

| +x + 22
l4+x 7 18) y=

2+x* 20 2+ X%
(AU -l

1A x'—)
21) y-?——‘l: 22) y::;,j;

15) y— 16) y=
17) y=

19) ¢

3

Y
‘

°©
¥

t
~ .
i e P e e e e ot

Bl i) e e o e e s e
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-T2 x -1of 2 x -f 0 I x
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el TiE R 30 A x =Rl -
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l l : !
| | ! L
r L ! P ) | E
Y 1)’ \ Ay
, RN
--—————-—l-\-&-——-——-— -—._-.—-r-——.—-t
0 13 [4] x 0] ——""" x
H 3 H
Puc. 19.
x—1 P I , 2 =)y (x—1)
23) y=7_—4; 24) y= x_(d—?j' 2) y —X'W‘—
H Pt H3yNEHHSI  COBCPLICHIX U T
0BOC unce:n.  CoBCPUIeHBM A3 copepwut 13395  padphaos.

COBeplieHHOe YHCJI0

B peaaxunto «Ksanta» npuao
NUCLMD  HAWETO  WNTaTeas
J1. Koerana (r. ®pososo Boa-
rorpdackofi ofu.). Oun obpa-
IdeT BHHMAHHC WA HOABHB-
ueecs B Kypualic «3naHne —
chaa» coubWweHe 0 NoAYUeI
HOBOTrO HPOCTOFO YHCIA W OT-
MEYACT, NTO  OAHOBPEMCIHO
QaKTHYECKH YKa3aHo W HOBOE
coBepiicHHOC 4Kea0. <51 xoTen
Oul, — 3aKaHUHBAET CBOC THCh-
vo J1. Kowran, — 4t1o60 #yp-
Haa «Kpanr» ony6AHKOBA KO-
POTKYIO KHGOPMaLHIO 06 3TOM>.

Buinomssicw npochGy  un-
Tare.in.

B «Ksanre» (1971, No 8,
c. I, 1972, Ne 4, c. 39. 1973,
AN 10, c. 7l) yxe paccka-
3bIB2 T0CL O JAGONLITHOR HCTO-
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BAKT HATYPAILHOC HIC 10, paB-
HOR CYMMC BCOX ¢r0 cOGCTBEH-
HUX aeanTeaeii (To ccTh g€ M-
TeNefl, OTAHUHWX OT Cavoro
unc11). Kak nokasda eue Es-
KAHA, ecan uncao 2 |
npocroe, To uncno 22— 1)
AapaseTca  cosepulesinniy,  Bor
HECKO.ILKO TEPRLIX COBEPHICH-
HHX YHCCE.:

6. 28, 496, 8 128, 33 550 336, ...
o ucaasuero spemeist Guino
naitteno  (raasnuin  o6pasom,
G6aarotaps 2BM) Toabko 24
COBRDUWIEHHBAX UUCHS.

A Tteneps BOCHPOH3BEIEW
HndopMauko, onyOAHKOBAK-
HVIO B XYpiane «3HanHe ——
cuaa» (1980, Ne 6., c. 10):

«Komnuiotep N0 mvenn
«Kpai-1>» cvven nafith cavoe
GO.IbINOC H3 H3BCCTHBIX A0CEAC
MATCMATHRIM  1IPOCTOC  YHCNO
[-..] Camoe Goabwoe npocroe
YHCI0

Ouo 80 MHOro pas 60awmnc,
yeM uMC10 BLex ATOMOB BO
Beenemnoifi...»

OTKpmMTHE HOBOTO MPOCTO-
ro yucIa No3soaseT, Ha OCHOBA-
Uil CPOPMYAHPOBAHHOA BHAIIC
reopembl Lpkinjaa, cpasy e
VKasaThb IoBoe, 25-¢ cosepuies-
HOC YHCIO:

2" 406 (2“ 97 ] ) X

310 — orpoMuoe yHcao: iR
€ro NonHOR JecATHYHON 3anuch
TpeGyerca 26 790 uudp.
ITo-sHanmomy. OrbicKaunme
CHACAYIONIKX COBEPHICHHBIX YH-
cca no dopmyae Freauwda 6v-
2CT U0 BPCACTARAR/TL UUCTO
crnopTuBHbiit  nutepec,  aubo
npecacAoBaTh iedb NOKa3aTh
BOIMOMHOCTH TOro HJAH HWHOIO

BbIYHCAHTCALHOrO  KOMIICKCA.
H X.



XV1 Bcecowsnas 0aMMINAAA WIKOABHHKOB

kvantmceme.ru

A. Jemasxos

Onumnuajga
N0 MaTeMaTHKe

3akmounTtenbibiit Tvp XVI Bceecows-
HOH OAHMMHAAbL WKOAbHHKOB MO Ma-
TeMaTHKE, NocBAUICHHON 60-seTHio 06-
paszorauua CCCP, cocrosiacs ¢ 14 no
22 ampeas B Oaecce. B Hem npuusao
yuactHe 156 mkoabHHKoB (43 BOCbMM-
KnaccHuka, 60 AeBATHKIACCHHKOB H
93 necATHKAACCHHKA), NpeaCTaBasAB-
wix Bee pecuy6ianku Coerckoro Corwo-
3a. B xiopu onumnuags  (0K0O40
50 yes10BeK) BXOMH.H HAYUHbIC H Neja-
rorudeckue paboruukH Mocksbl, Jle-
Hunrpaaa, Kuema, Kuwmnnesa, Purm,
HoBocuGupcka w  apyrux roponos,
BK.Iloyad, koueyHo, u Ogeccy. [louer-
HbIM MPEACeNATCIeM XKIOPH Oblil dKale-
vuk A. H. Koamoropos, npeaceaare-
aeMm — akagemuk AH YCCP b. B. I'ne-
ACHKO, €170 3aAMCCTHTEeNH — [IOLEHT Mme-
XdHHKO-MaTeMaTHUeCcKoro (paKy.aneTa
MTI'Y 10. B. Hecrepeuko, npoceccop
Kiutesckoro vauepentera M. M. flapen-
kKo u mpodeccop Oaecckoro MoOIRTEX-
Huveckoro uHcTuryta il B. Husapu.

Top>XeCTBCHHOE  OTKPHITHE  OJHM-
NHAAL NPOHCX0AHAO |5 anpeas B or-
poMuow 3ane [Joua MOPSIKOB, COBCeM
paaom ¢ O1ecCKHM MOPTOM H 3HAMCHHU-
toit [loTemMkuHcko# aecTHtei. OTKpbLt
OAMMIIHAY 3@ MCCTHTCb NPeacenaTenn
Onecckoro ropucnoikoma B. A. UYep-
KaccKHit. C GoabwHM HHTepecoM Gblau
BuICAYINAHbE akatemukn A, H. Koawmo-
ropos H b. B. 'nepenko; oun rosopu.iu
O APHKAAAHOM 3HAYCHHH MA3TCMaTHKH,
0 €C BO3PacTalolel po.an B COBPCMEH-
HbiX HavKe H MPOM3BOACTBC. YUACTHH-
KOB MPHBCTCTBOBAH LIKOAbHHKH Ofec-
Chl M HPENCTARHTEIH MHOHEPCKHX APY-

XKHH nuoHepJsareps «Mogopasi rsap-
NUA», HA TEPPHTOPHH KOTOPOro ObLIH
Pa3MEILeHL VHACTHHKH OJIHMNHAAL H
npoeedeHbl 06a Typa OJHMIHALK.

Cama oauMnuaga, Kak OObIUHO,
nNpoxoAHsa B ABa Typa — 16 # 18 anpe-
Jad. B kaxaom Kaacce OfgHOAHEBHOE
3a71aHHC COCTOANO H3 4 3afay, Ha penle-
HHe KOTOpBIX OTBOAHAOCH 5 yacoB. Hu-
K€ MBI TPHBOIHM YCJIOBHA BCEX 3a3ad,
VKa3blBasi HX aBTOPOB.

3apaus

8 Knacc

[Tepeuill dens
1. Ha okpymuocts ¢ ucnrpom O, paauyca
r, Baatel Toukk M u K. B LeHTpanbuuii yroa
MO, K BnucaHa oXpy®HOCTL ¢ uenwtpov O, pa-
1Hyca r,. Hafiphre naowasb 4eThpexyroiLHnka
MO,KO,.
{b. Yunuk, Kuuisines)

2. B yHCAOBBIX NOCIEIOBATCALHOCTAX ()

i (b,) KaKablh uNeH, HAUHHAA C TPETBErO, PaBeH

CYMME ABYX NpeamAylLHX, npuuem a;=1, a,=2

H b;=2, b;=1 Ckxoabko cywecTByer uHcen,

BCTPLUAWILKXCA KAK B NepBOfi, TaK H BO BTOPON
noCae10BaTENLHOCTAX?

(A. Andxan, Pura)

3. Ilyets m ® n — HATYpaibHBE YHCAA.
JlokakuTe, YTO ecal AAA HEKOTOPMX HeoTpHua-
TEAbHHX uenux uncen k,, ky, .., k. uncio
M4 2%+ 2% peanten Ha 2°—1, T0 n>m.

(A. I'pueppsr, Mockea)

4. Kawaofi BepwHHe Ky6a MOCTaBNeHO B
COOTBETCTBHE HEKOTOPOE HEOTPHUATENLHOC nef-
CTBHTE 1HHOE YHCJIO, MPHYCM CYMMA BCEX 3THX
uyucen paHa 1. [Jeoe nrpawT B cleayoumyw
Hipy. [lepswit BuGupact s00yi0 Fpank KyOa.
BTOPOH BHIOHpAeT IPYryKd rpaHb M. HAKOHEL,
nepsbiit BIGHpaET TPeThio rpant kyta. Ipn stom
BROHPATL FpaHl, napaj.eabHbie YKE anbpad-
HbiM, neab3d. JloxamHre, yTO nepeuiii  Hrpox
MOMKET WIPaTh TaK, 4TO0bl HHCHO, COOTBOTCTHYIO-
wee ofwed BeplKHe TPeX BHOPaHHBIX rpadeit.
He Npegocxonuo | /6.

(A. Bepsunbw, Pura)

Bropoa dens

5. Hatypanuuble uscaa or | go 1982 pacno-
JAOWKenbl 0OJHO 338 APYIrHM B HCKOTOPOM IIOPAKe.
IBM #pocMaTpHRAET CeBA HANPABO Naph CTOA-
UIHX PAAOM ukcel (HepBUE K BTOPOC, BTOPOC H
TPETLE H T. A.) BMIOTL A0 NOCACAHEH H MEHACT
MECTAMH UHCNA B POCMATpHBaeMoR nape, €caH
6GoMbilee M3 HKX CTOHT fnepee. 3atew OHA Npo-
CMATpHBACT BCe Napbi, ABMIaAChL clpasa Ha.je-
BO OT nocaeasedt Napul 10 REpBOH, MCHAR MeCTa-
MU UKCIA B napax no Tomy e 3axouy. [1o okom-
uanKKM 3Toro mpocvorpa paGortaoumuik ¢ IBM
onepaTop RoAyuHa HHPOPMALHI, HTO YHCAO,
CTORLLEC HA cOTOM MecTe, 06a pa’a He cABHNYy-
J0Ch o cpoero Mecta. Hafaute 370 qMcao.

(fO. Hecrepesxo, Mockna)

6. Orypuosan prka, nporexamwwasn s Ilse-
TOYHOM TOpOfEe, B PanoNe RPHCTAHW KMECT He-
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CKOJALKO OCTPOBOR, OOUULE MCPHMCTP KOTOPHX
pasen 8B MeTpam. 3uaiika VTBEpXK 1a€T, 4T0 MOXK -
HO OTHAJIHTE HA NOAKC OT NPHCTAHK K Nepenpa-
BHTBCA HA ADYroH Geper, NpouabB MeHee 3 MeT-
pon. Bepera pexkn B pafioue nphcranu napan-
ACALHBY, 4 UIHPHHA €¢ pasua | meTpy. Hpas au
3uanka?
(. Kaprawoea, Knes)
7. Ha koopannaTtroii naockoets Oxy napk-
coBaaH rpadpuk GyHkHn y —x°. TloToM ek koop-
AMNAaT CTepAH — oOcTajack TOABKO napaoaa.
Kax npH noMoils UHPKYAR ¥ AHieRKH BOCCTa-
HOBHTb OCH KOOPTLHHAT H CIHHMHILY 1ARHL?
{A. Axdwan, Pura)

8. KBaapatHan TA6IHIA 21 X 1 KACTOK 3an0a-
HEHa NCALIMA usicaavd. |Ipu 3Tom B KaeTkax,
HMCIOWLHX OGLIVIO CTOPOHY, 3ANHCAHL 4YKcAa,
OTJIHNAKOUHECA OJHO OT APYroro He 6oibule uew
na 1. flokaxnte, 4yTo x0TA Obl OJHO uHCIO
BeTpeyaetca B ralauue:

a) ue meuce uem {n/2] pas (fa] — uenan
JacTh YHCA4 a);

6) He MeHee YcM n pas.

(A. Bepaunsw, Pura)

9 knacc

[Mepssid denv

1. OnHamapl TPUC MaNbUYHKOB BCTPETHIHCD
a Gubanorexe. Onany 13 HKX cKasan: «Tenepb A
Gyny xofHTe B OHO.1HOTEKY uepe3 deNb». Bro-
poR 38ABK., YTO OB GYAET X0aHTb B GHONHOTEKY
4epes nBa AHA, 8 TPeTHR -— uTo GYneT XOAMTb 8
GHOAHOTCKY uepe3 TpH gHA. CakmaswHi  HX
pasrosop 6HOIKOTEKApPL 3aMeTHA, YTO Mo cpeaaM
B8 GHOMHOTCKC BHXDOHOR fJeHb. MaabuHku oTpe-
THAK, YTO €CHH Y KOTO-HKOYIL K3 HHMX AaTa Npw-
X073 nonajet Ha BLIXOZAHOH jenk GHOTHOTEeKH,
TO OH IIPHACT HA CAGIVIOWHH fenb H 1anbHef
WHH OTCHYET NOCCUICHHH GYACT BeCTH Y»Ke ¢ 3T0-
ro san. Tak Masabunxn # nocrynuan. Onaxaun B
NOKEJCAbHUK OHW BHOBB BCE BMCCTC BCTPCTHAMCH
B Oubavorexe. B Kakof neub Henean NPOHCXNO-
OHA ONHCHHHBIA BBIWE PE3roBop?
{A. Casun. Mockna)

2. B napannetorpavve ABCD, & xoTopom
[AB{ +# | BC|. nano oTHoweHse nakn asaronaned:
JAC{/I1BD[ k. Ilyere ayy AM cuMwueTpuuen
ayuy AD otuocntenwbuo npsamoit AC, syvy BM
chuMerpuueH aydy BC OTHOCHTEABHO OPAMOR
BD, M — o6uasn touka Avueit AMu BM. Halnu-
Te orHowense |AM|/{BM]

(B. Hybposcxuti, Mocksa)

3. Ha oKpyHOCTH 0TMeucHO 3R TOUCK, pa3-
nensowHx ec na 3k nyvr, H3 KoTOpux & ayr
HMCIOT AIHNHY 1, eine k ayr — AaKHY 2, H OCTaJIb-
Hoie & ave ~— aauny 3. Jlokamure, uto cpean
OTMCUCHHBIX TONEK HAHAYTCA JIBE QHAMeTPAJLHO
HPOTHBONONOKHBIE.

(B. [Tpoussosos, Mockea)

4. Buyipu TeTpasapa suGpana Ttouka M.
Jokaxute, ¥To X0TA Gt 0gHO pebpo TeTpasapa
BHAHO 43 TOUKH M HOA Y110M, KOCHHYC KOTOPOrO
He Goabuwie yem —1/3.

(C. Iawxos, Mocksa)

Bropod Jdens

5. JlOKaAHTC, YTO 1K BCEX NOJOXKHTENBLHBIX
3HANEHHA X BLNOJIHEHO HePaBCHCTBO

2V Ve 50 9V
(B. Koaoros, HosocnGupek)
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6. Kakoe HauMCHbIIEC KOJHUECTBO WHCE
HYKHO  BbIUCDKHYTh H3 COBOKVHHOCTH NHCC
I, 2, 3., 1982 Tak, 4yTO6K Ui OAHO M3 OCTARUINX-
€A UHCE] HE PAaBBAAOCh NPOH3BLICHHK ABYX
apyrux H3 octapumxes uncea? Kaxum obpasom
3TO MOMHO C/1eAaTh?

(J1. Kypannduuk, Jlenunrpan)

7. B xamaof kaetke GCCKOHEMHOre JIHCTa
KJACTHATON GYMJIFH HBHHCAHO KaKOC-TO ReficTBH-
TeabHot 4HC10. [lOKamuTe, 4TO B HEKOTOPOMH
KACTKE HANWCAWO YHCAO, He fpeBocxoAfulee
4HCE T, HAHHCAHNBIX N0 KpafiHel MCPE B HECTHPCX
H3 BOCbMH OKDYHKAWIWHX 3Ty KJIETKy KIETOK.

(A. Fpucopsn, Mocksa)

8. HokaxuTte, ¥ro 3 1000 NOCAENOBATC. Ib-
HOCTH 7 JeHCTBHTCAbLHLIX UYHCeN Q. Gy, ..., 8a
MOXHO BMOpATh YacTb YHCEA TAK, WTOOu BBINOA-
HAJIHCH CCAVIONIHE TPH YC/IOBHSA:

a) uHKakHe MAYILHE MOAPAIL TPH 4YKHCHA He
BHOpPaHK,

6) ¥3 Kax \WX Tpex HAYUHX ROAPAR YUCCA
XOTR Ol OAHO BWOPAHO,

B) abCOAOTHAR BEAHUHHA CYMML! BROpaH-
HBIX YHCE HC MEHblUE ueMm

1
3 (la |+ (@] + ...+ [aa]).
(A. Andxan, Pura)

10 kaacc
fTepanea dens
1. Yuena a. b, ¢ nexar na surepsane

n N
] 0; 0} [ # YAOBJICTBODAIOT PaBCHCTBAM:
cos a=a,
sincos b=05,
COS Sift C= .
Pacnoaomure 3TH uHcAa B nopsake BO3pacTa-
HUS.
(A. Feccen, Mocksa)
2. Cm. 3anauy 2 1as 9 kiacca.
3. CyuecTByer AH HaTypa.abHOe YHCIO, ae-
nAweeca Ha Jl..l, u nMewllee cymmy uudp
m pad
MEHBLBYIO, uesm m?
(A. Tpucopsn. 10. Hecrepenko, Mocksa)

4. 3amMKkHyTafl noMaHan M HmMceT neveTHoe
YHCAO BEPWHH -~ nocicaoeateabno A, A, ..
v Agyy - O6o3Hauny yepes S (M) Hosyio 3avk-
HYTYIO JOMaHYK, MOCAENOBATEALHBIC BEPUWHHbI
B, B,. .... B2aj) KOTOPOH #BARIOTCA cepeIMHAMM
3BeHber novanoit M: B, — cepeanna [A,A,],
B, — ccpeanda [AA,). ... Bny1 — cepepuna
(A, Al B,,, — cepennna [AzAg], ..
lb,,,” -— cepeanna |A,. A, ..] . Jlokamure,
4YTO B NOLCAE1OBATEALHOCTH TAKHM OGPa3os NOCT-
POEHHBIX JOMANBX

M, =S (M), My=S (M), My=S(M,)...
uaﬂne'rcﬂ 3AMKHYTaA JOoMaHnaf, roMoTeTiidHan

HCXOAHON AoMauoli M.
(A. Kenrapes, Crepraosek)

Bropod dens

5. B keagpatsoft Tabauue nXn KIETOK
oTMeueHo n— | kaetok. [Jokamure, 410 nepecra-
HOBKaMi CTPOK MEXAY cOGOH H CTONGLOB MeMAY
co60H MOXHO 100HTBCA TOrO, YTOGBI BCe OTME-
Yeusbie KJAeTKH JAEXaAYW HUXKe RHaronaav Tad-
EUTIC R

(fO. Hectepenko, Mockea)



6. Hokaxure, uto N8 AK6Oro Hartypainb-
HOTO 4HeENa n W Mo6oro AeRCTBHTLIRHONO uiiC-
N3 u CNPABEAIHBO HEPABCHCTBO
n!

2_11 '

rie (@) — pacCcTosiHHe OT uHeaa a A0 GaHKAil-

wero K HeMy uesoro uuesa, alel 2. o p
(fO. Hecrepenxo, A. eangpond., Mockpa)

7. a) CyuwlecTsyoT 1M MHOrOuJdeHbl
P=Pix.y.2)., Q-Q(xuy.2). R=R(x.y.2)
OT MepeMeHHMX X, Y, & TaKHE, YTO BLINOJIHCHO
TOX 1CCTBO

(x—y+ 1)+ Prty—2—1)2 . Q+
+(z—2+ D R-1?
G) Tot e BONpPOC RAR rOWAECTRA
(x—y+ 1)} - Py y—2—1)?- Q+
+z—x+1)}* - R=1

(f1. 'ycaruuxos, K). Hecreperko, Mocksa)

8. Bepwiinm Terpayapa KLMN nexar uyT-
pH, Ba FPaHAX HaK Ha peGpax ApYroro Terpazi-
pa ABCD. [okaxnrte, ¥TO cyMMa A1HH BCEX
peGep Tetpasapa KLMN wedwwe, uem 4/3 cym-
Mbl ANHH BCex peGep Terpasnpa ABCD.

(I1. F'ycarnuxos, Mocksa)

[loauslit cUMCOK Mpu3epoR npHBO-
ANTCA Ha c. 60.

Xouercsi OTMETHTD T€X 1€CATHK.1AC-
CHHKOB, KOTOpble Ve 8 TpeTuii pa3s
cTaHoBATCA noGeanteasmu. Jto I [e-
peibvan (Hoavyaa COOTBETCTBEHHO B
8, 9 u 10 kaaccax aunaomwl II, 1 u
I crenenen), A. Cnusak (aunaovm 111,
It uw 1), C. Mariomos (I, 111, II),
K. Marsece (11, 11, 1}, C. CamGopckuit
(1, I, 1), B. Turenxko (I, II. H),
A. Caskun (I, II, I11), B. WeBunuwnn
(I1, 1. II). 3t pebara BXO1WAH B
yHcao KaHivaatos B komanay CCCP
Ha XX MexavHapoaHvio o.lHMINajLy
HIKOABHHKOB (06 3TOM oaumMnuane, npo-
xo1uBieil B Benrpun B mio.ie 1982 r.,
cM. «Kpant» Ne 12).

[Hapsay ¢ r1aBHbIME TPHIAMH MHO-
rue YUaCTHHKH ROAVYHAH H CNCHHA.Ib-
HbIC APH3bI — 338 OPHIHHAJLHbIC peute-
HHA 33434, 33 JVYWHE PC3VIhTAThI Nep-
BOrO 111, 33 ROAK K HHoGexe. Cnenua.ib-
HBIH NpH3 Obla BpVYEH JVulUeH cpeaH
AeBouek — BocbMuKaaccHuie A. boro-
MOJILHON W3 1WKoabl Ne 334 r. fleHun-
rpaia, mo.avuusiicd aumnaom [ crene-
un. [lpus «KBauta» — noawmuska Ho-
smepor 3a [98] rox — Ow.i BpyvucH
BOCbMHK.IACCHHKY Dyiiaty Opaz6ekoBy
H3 WkKoabl uM. Jlveauapexkoro Kupos-
cxkoro paiiona Taaie-Kyvpranckoit o6-
dact Kazaxckoit CCP. [loanucky Ha
«Ksanut» na 1983 ro1 noavuart Cap1ou
I'viiovHabues u3 wkoqas noc. lvruana
[opto-ba1axwaHcKkoH aBTOHOMHO#R 0f-

lal-|la—1]- ... -Ja—n|> {a} -
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dactn Taixukckoit CCP (8 kaacce)
1 Tapac Knumer us wkoasl ce.da Fopo-
xoanHo Hsano-®Ppankosckoi obiacTi
YCCP (9 wa.).

Topoa-repoit Ojtecca Ten.10 NpHHK-
Ma.1 CBOHX rocTeli — VYHECTHHKOB OJ1HN -
nuaapi. B aun TvpoB no seuepaw pebs-
T4 XO1H.M B 3HAMENHTBHIE O0ACCCKHE
TeaTpsl — onepol u 6aneTa, MY3blKalb-
1ol Kove1nH. COCTOAHCh TPaAHUHOH-
nbie euepa apyxOb Hapoaos CCCP B
pazanunbiX wwkoaax Ojeccw, 3IKCKYp-
cun no ropoay «Ogecca — ropoa-
repofis, «Qaecca — noaBurs, «JIurepa-
TvpHas Olecca», IKCKYPCHSI MO MOPIO
B nopt HMabuuesck. Kak u Bee B Hawen
cTpane, |7 anpeisi VYACTHUKH OJHM-
nuaast pabota.n na Beecowsiiou ae-
HHHCKOM KOMMVHHCTHYECKOM CcVOGOT-
HHKC — H3 NOCAAKE 1ePEBLCB B KPacH-
BeiilieM napke nuonep.arepa «Moao-
Naf reapiHA».

19 anpest coctonics «maTemaTHye-
CKHI GOH» MEM 1Y KOMaH TOH HIKOMbHH-
KOB H KOMaH:10/ xoph. Boi Geia vrop-
HbIM H NOMTH PaBHbIM — JOCTATOMHO
CKa3aTb, UTO MCPEl 3aKHIOUNTCIbHbIM
KOHKYPCOM KamHTaHOB cYeT OKa3a.lCH
parubiM. Bee peinna mocacaumit nocan-
HOK: KamHTaH WKOAbHHKOB [pHiua [le-
peibMaH BCe-TAKH VCTVIH. KanuTaHv
KomaHnabl unenos xiopkw C. B. Konsru-

© HY (ABYKpAaTHOMY MOGE THTEIO MeX Ty~

HaPOIHLIX MATEMATHUYECKHX OJAHMITHA,
HBIHE NPeloAaBaTe. 0 MCXAHHKO-MaTe-
martnueckoro ¢ akvasrera MI'Y, asropy
MHOrHX 3asau h3 3anaunnka «Ksawu-
Ta»). Kak ruaBHetil cyviibs, 8 VBEPSKO
BAC, UTO HHCKOILKO HE MOACYKHBAA
uienaM KopH — ckopee, naobopor!

20 anpeas eo 1Bopue HHOHCpOB
nuoHep.rarepa «Moaozas  reapausi»
COCTORJIOCH TOPKCCTBEHHOE 3IAKPBITHC
oauMnuanbl. C HPHBETCTBEHHBIM Cil0-
BOM K VUACTHHKAM OAHMNHaaul obpa-
THAacs podeccop M. H. flipenko. Aka-
aevik A. H. Ko.imoropor BmcTynm. ¢
HBMVYTCTBHAMH KaK NOOEAHTETHM O.1HM-
NUathi, TaK H TeM, KTO He MNOAVUMI
npesui. PYKOBOAHTC M XKIOPH RPVUHIH
NpH3bi, AMNJIOMbl H FPAMOTH VUACTHH-
kam. CHMBOA OJHMIKA b Obll nepeaan
npeactarHTedo ropota Kuwnkesa, rae
OVIET MPOUCXOAHTL IdKAKUHTEIBHBIN
Tvp caeaviowen, XVII oawmnuane.
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T. llerposa, JI. Yeprosa

Osumnuana
no ¢usuke

3akatountesnbuni stan XVI Beecows-
HOM OIMMIHAMIL LIKOJBLHHKOB MO (H3H-
ke, noceaulenHol 60-netuo o6pasosa-
uug CCCP, npoxonun ¢ 14 mo 21 anpe-
aa s croanue Coerckoro AsepGai-
UKaH38 — OPIEeHOHOCHOM bBaky.

143 npegcraBHTeNs BCEX COIO3HHIX
pecny6AHK TPHHAIH YUaCTHE B OY€Hb
Cepbe3HOM  COPEBHOBAHHH. Cpeau
HUX — noGeaHTe/tH pecnyBaHKaHCKHX
OJIHMITHAA 3TOro roja v HPH3EepH Hpe-
eiayLer Beecoloznoi oMMinHan, Ho-
ayyuwue auniaombet 1 w Il creneun.

¥Tpom I5 anpesnsi yvuacTHHKH 0J1HM-
AHAAbl BO3JIOXKHIIH BEHKH K NTAMATHHKY
B. H. Jleiuny u K memopnaay 26 bBa-
KUHCKHX KOMHCCApOB, NOCJ€ Yero B ak-
TOBOM 3aJe A3epOaiixKaHCKOTO HHCTH-
TYTa HepTH K xuMuu um. M. AsuaGeko-
Ba COCTOSJIOCH TOPXKECTBEHHOE OTKpPBI-
THe oaxumMnuanu. C TendblMM npuBeT-
CTBEHHBIMH CJOBAMH K COGpaBLIHMCA
OOpaTHAHCD MHHHCTD nNpOCBeeHHsA
A3.CCP 3. M. Kadaposa, npeiceaa-
Tenab XiopH Beecowsuolt oanmnuany
4SICH-KOPPECTOHACHT AH As3.CCP
A. H. MyxTtapoB H 3amecTTenb npesa-
cepatensn xiopH npogeccop C. M. Ko-
3eq1. Pekrop MHctuTyTa HedhTy M XHMuUu
akapemuk AH Asz. CCP U. A. H6paru-
MOB pAaCCKa3ad O CAaBHOH HCTOPHH
HHCTUTYTa, NEPBOro BBLICUIErO V4EGHO-
ro 3asejeHua B EBpone u A3zuu, B Ko-
TOpoM Gbl/1a HAYATA NOATOTOBKA HHXKE-
HEpPOB 151 BCEX OTPaCicHl He(pTAHOH
NPOMBILNIEHHOCTH. C rOpaocTbio ropo-
pHNOCL O TOM, HTO B CTE€HAX 3TOrO
HHCTHTYTA pabOTaJH BLAAWULHHCA (H-
3HK, Jaypear JIeHHHCKOH npemHy aka-
pemuk H. B. KypuatoB, akapemuk
JI. C. JleibeH30H H YJeH-KOppecnoH-
nevt AH CCCP K. A. Kpacyceknis;
CpelH BLINYCKHHKOB HHCTHTYTa — nay-
peat JleHHHCKOH npemuH, npegcena-
Teab Focnaana CCCP H. K. Bai#6akos,
lepoit  Coumnaamctuucckoro  Tpynaa,
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gaypeat JICHHHCKON mpeMmH, MHHHCTP
rasoso# npombiuiiesHoctd C. A, Opya-
xes u epoit Coserckoro Cotosa et-
unk-kocMoHaBT CCCP B. M. YXoao6osB.

Beuepom Toro e 1Hs1 roctu 110o0bi-
BaNH Ha cnekrtakie B TeaTpe onepwt M
6aqaera nM. M. @. Axynposa.

16 anpens APOBOAHJICA TeOpeTHue-
CKHI TYp oauMAHaAb. BocbMHKIaCCHH-
Kam 6bia0 NPEASI0KEHO PEIUHTDb YeTbipe
3anaun (Ha paboTy OTBOAHJIOCL 4 4a-
ca), AeBATHKIACCHHKAM H [CCATHKAC-
CHHKAM — M0 NATbL 33724 (BpeMeHH na-
Basnoch 5 yacos). IlpuBesem ycnoBus
3THX 3afau  (60ALIUHHCTBO M3 HHX
BXA1OueHO B 3aaaunvk «Kpauta» B 7 ¢
8 uHoMepax XypHana 3a 39T0T roa).

Teopetnveckud TYyp
8 xaace

I. B nHebouiviuoR uwaRHHK H3.HTA BOBEpXY
renaan soga (I, =J30°C). Yafiuux ocrHsaer Ha
| rpanyc 3a BpeMa T=5 mMuu. [aA Toro sToGH
He [3Tb UYANRHWKY OCTHITbL, B HEFO KanaldT H3
Kpaua ropauyio sopy (I,=45°C). Macca onmMofi
kanau m,=0,2 r. CroiibKo Kaneib B MHIIYTY
AONIKHO KANATH B YARHHK, YTOOGH TCMNeparypa
nofnepxupaaack papuoit { =30°C? Ha ckoavko
rpanycos MOJOTPECTCE BOAE 38 ONHY MUHYTY,
eCcAH HawaThb Kanath Brpoe uawe? CuyuraTh, UTO
TEMOEPATYPa BOAk B HaliiKe BbipaBHHBAETCH
ouenb GBICTPO. JIMIIMAA BOKA BLIANBAETCH H3
nocuka. B wainuk sxonut V=03 a1 soam Tewne-
paTypa Okpymaiero Bosiyxa [o=+20°C.

2. B cxewe, ykalaHHOR Ha pHCYHke |, Ha-
NpsXeHHe MEXAY KOHTAKTaAMH @ H b IOCTOSIHHO.
Koraa napannesbio pesHcTopy CONPOTHBACHHEM
R, noaxmounan peaucrop conporuBaensieM R,
CHA TOKA uepe3 3TOT PE3NCTOp OKa3anack pas-
Hoi I, =10 MA, a csna ¥oka, npoTeKalowero
yepes Pe3UCTOp CONPOTHBACHHeM R, YBeAHYH-
fack na /,=2 mA. Halaute oTHOwenne conpo-
THBACHHA pe3ncTopos R,/R,.

3. llo rnaakoMy cToay TBHIKETCH, OuMCTPO
RPAWAACE BOKPYr CBOCH OCH, BOVIYOK, HMEKLIHH
dopmy xouyca (puc. 2). INpu kaxofi ckopocTh v
NOCTYNATEALHOTO ABHXXEHHA BOIMOK HE yRapHTCA
o kpaii crona, cockouus ¢ Hero? Ocu BOnuKa
OCTAETCA BEPTHKANBLHON.

4. Yaapuana soaua npeactapaner cobolt 06-
NACTb HOBLIUEHHOrO AaBAEHHA, PACTHOCTPAHAK-
tiyrocs ¢ 60AbUIOR CKOPOCTLIO U 8 NONOMHTEIb-
HOM HanpaBAeHHH OCH X; B MOMEHT npmxona
BOJHLI [IABJEHHE p PE3KO nOBHWaeTcA (pHc. 3).
Ha nyts pacnpocTpauenHst BONHM CTOHT KAHH,
Maccd KOTOpOrc m, a pasMephl yKaszaum Ha
pucyuke 4. Kakyw cxopocTb NpHOGPeTeT KAsiH
cpasy nocae NPOXOXACHHA uepe3 uero PppowTa
vaapuoil sonuel? Cuntarh, ¥To npHoGperacman
KAHHOM CKOPOCTh MHOTO MEHBWE CKOPOCTH BOJ-
Hbl, TPCHHE NPEeHEBPCHKUMO MANO0.

9 kaacec

1. Ha ropuaontajuuoit nOBEpXHOCTH CTOMT
o6pyy panuyca R. MBMO Nero IBHXKeTCA €O CKo-
pocThio v BTOPOH TakoH we obpvu (puc. 5).
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Hafiante 3aBHCHMOCTD CKOPOCTH BEpXief TOUKH
encpecewcHin® O6pyucit OT PaCCTOANHA MEX1V
wx ueHTpamu. OOGpyud TOHKHe, BTOpPOW o6py4
«NPOC3IKACT® BIIOTHYIO K TIEPBOMY.

2. MaccuBiblll unnunap pagmyca R onspa-
CTCA 113 ABe HOACTABKH OHHAKOBON BbICOTH
{pic. 6). Oana K3 NOICTABOK HCNIOABHK A, APY-
raf OTbLEe3}aCcT MO FOPHIONTANH €O CKOPOCTHIO
0. C xaxoft cHNOA TaBHT UKAKHAD fa HCNOABHXK-
HYI0 NOACTaBKY B TOT MOMCHT, KOria_paccrosi-
HHC MeM Y TOUKaMi onop pasuo R V2 ? Tpewus
HeT. B nepewifi MOMCHT NOJCTABKM paclonara-
AHCHb ovenb GAHIKO aApyr K 1pyry.

3. B TemioH304KpOBAHIOM HHAKKAPE noa
ACTKHM [IOPIHHEM HAXOTHTCA CMOCh PaBIIIX KOVTH-
UCCTB BoAbl M Jbna: mg=m, | kr. [laBneuue
A NOPHICHL METICHIO YBCIHUHBAIOT OT HAYA/bL-
1010 3uauchna po— 10% [la no p,—2,5-10° Ia.
Onpeaeanre, CKOILKO Abla HPH STOM pAacTder
W KaKyo paGoOTY COBCPWHT BHeWHAR ciia. Ha-
BECTHO, YTO JNA  YMCHBWCHHAY TeMICPATYypHl
WlaBienust apia na | rpaaye uyXno 0BECTH
nasackue 10 14-10° fla. Crauana pcuwute 3a-
1a4y, cuuTas BOAY # e MeCHHMaeMblMH, 8 3a-
T€M OUEKHTC HONPABKY, KOTOPYK [lAeT YHeT CHH-
MaeMocTH. MaBecTiio, uro A yMeHbHICHHH 00 L-
€M2 HCKOTOPOTO KOJKuecTBd BOJB na 1% nanie-
e WYXKHO NOJHATL AO 20-10° Tla. Cxumae-
MOCTb Nbia (PHMHTC AN OUCHKK papHOR noJo-
BHHC CAHHMACMOCTH BOAW. YICAbHast TCNIOEM-
KocTh Boabl & =4.2- 10° A/ (xr-K), yaenvsas
fennoemkocth anna ¢, =2,1-10° Ix/(xr-K),
yAenuwasi TENAOTA ILIABACHHA  Jbla A=
=3 10° [ /xr, naotnoctb aAbaa @, =0,9¢,. rac
Qp — HAOTHOCTb BOIM,

4. [las NaMiui-BCHBILUKH NPHMeuHAH HeH-
nehnnf Koupencatop (OH 3anodncH HIJIEKTPi-
KOM, Y KOTOPOrO QH31enTPHYECKas NpOHiae-
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MOCTb 33BHCHT OT HanpAxenuocry noas). [pa-
¢ux 3asucumocTy manpfixenns U/ or 3apsaaa
0o6K1a70% Q 3TOr0 KOHACHCATOpE NPHBCACH HA
pucyuxe 7. Konaencarop sapsaxalor or Gatapeu
¢ nanpsiaenwcy Uy,=300 B wepes peancrop co-
npomsacunes R = 10 kOM. Haittnre MakcHsMdIb-
Hy10 sHeprue Benbhwki. Ouenunre MakcnvanbHoe
YHuC.10 Benbiwek 33 | MunyTy. CuntaTh, ¥TO NpH
BCTIMLIKE KOHAGHCATOP NUAKOCTLIO Pa3pAXKaeTCA.
MuuuMaabHOe Haua1bHOE HANPANKEHHE BONBILIKK
U,=250 B.

5. Muoronpesacibipii amMnepMeTp BLICOKOTM
TOUHOCTH COACPHKHT A KaxAOro npeie.qa H3-
uepentii OTAEALHBIA IHYHT. AMIOepMeTp BKJIO-
4aloT B uens Ha npeaene 10 WA, 4 os NokdsbiBaer
cH1y ToKa [, =2.95 MA; XOraa ero nepeKaoYnan
wa npeaea 3 MA, on norazan I, =290 uA. Kakosa
Ouia cHAa TOKA B HENH J10 NOIKAKUCHHA aMep-
Merpar?

1) xaacc

1. Ha wepoxoBatoft HAKAOHHOR MIOCKOCTH
(Yron uarkiona a) JexuT Teno, X KOTOPOMY
NpHBA3aKa NCTKANA HepacTAMIvan HiTb (puc. 8).
Koneu suTH nponymcH Yepes MafeHbkoe OTBEp-
CTHE B N10CKOCTH. B nayaibhbifi MOMEHT HHTL
rOpH3OHTaAbIA. HuTL OUCHL MeLIEHHO BLITHIH-
NaloT, HPH ITOM K MOMCHTY QOCTHXCHHA OTBCp-
CTHSL OHa ONHCHBACT NOJOBHHY OKPYWHOCTH.
Hafigure peanuuny xoddduunenra TpeHus pu.

2. B nacrosiwiee BpeMA MOHIHOCTL BCEX HC-
TOUHHKOB SHEPTHK 113 3CMJe, HCHONb3YEMbIX Ye-
JAoseyecTBOM, cocTapaseT AP =10' Br, a mow-
HOCTb CONHEYHOR SHeprHH, noctypalowed ua
3ema, — P,=10'"" Br. K xaxomy neperpesy
AT nosepxnocTH 3¢MaH NPHBOAAT 3CMIbe HCTOY-
HHKH SHepryH? KaxkoBa MAaKCHManbHO JOMYCTH-
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Mpeacenatent miopn ovinmvnHagm no Gusanke A, K. MyxrapoB ¢ yyacTHHKaMH OTHMNBARK,
noayuusuinmMu avnaomsd | crenend. Caena nampaso: B. bawxos, E. Bpyenxos, C. Cwontxos,

A. Anexcees, A. Jewxosckiin, B. Maxees, JI. 3akpesckuii, A. AGanos,

Masl Beanuusa AP, . v npeledbibif nepe-
I PrB (M3 IKOJOTHUCCKHX COOOPaXKeHNR) HE L10.1
*en npepstiaTts geanussn A 01 K? Hage-
CTHG, UTO FHEPCHA, HIWHACMAN B CLHUHIY BpC-
NEHE A0 PETHM Te0M. YBeaHuHRactes 8 16 pas
B ROBHUICHHE  AGCO.MOTHOR  YeMUUDATYPH B
2 pasa.

3. B owmou H3 HANTUCTHYCCKHN POMANOR
NPELIACAICH NHPOCKT AICKTPOCTAHIINY, HCNOADL-
SVIOMCR SNCPUHIO MOPCKHX YCHCHHH M MACHHT-
Hoe node 3esin. [JpoCrY JdkA0MdaeTed B Cle-
vione. B okeaw norpy:embl ABC rOpH3OH-
TAILHLIE  METJ.LIHYCCKHE  [LIACTHHE  [1J101Ld i
S=1 KV’ pacnoiomcHibe H3 PACCTORHMI
=100 v oana wna1 apyroi. Mopckasi Buaa,
06AA 1AI01A ¥ I TbHBIM  CONPOTHBIACHHEM ¢ =
=0.25 On- v, Teuer ¢ BICTUKY Ha 3ai141 €O CRO-
pocibo o = I v/c. Marunrhoe noe 3ewan n aan
HOM MUCTC OUIOPOIANG. HANPABICHO € KIra Hd
CCBL"), d lel.'l)'l\'llllﬂ 3T O NOJH pall"d n \\0,1}."0
B=10 ' Ta B pesvanTate MexIY #A2CTHBaMH
BOHRIACICN HABPIDKCHHE, & €CAN HN COCIHHNTE
C BHEHINCH HATPVIKOA. TO B HCR BHLICTIACTCH
MOUtHOCTE, (JUPELC.IITC MAKCHMAILIVIO BCIMYH-
HY ITOH MONLHOCTH.

4. B cxeve, upupeleHunol Ha preinke 9,
anoa ST H KaTYMK3 ¢ NHAVKTHBHOCTHIO L npw
NOMOE EA4104a K OIKHOYAK FCA K HCTOU KK
Uepevenoro nanpsuxkerin u==4, cos w B wo-
MenT ppemc (=0 Kaon K savuraercs. Oupe-
ACTHTC CILEY TORS B KATYIHKC K3K  QYHKUNK
BPCMENHH H NOCIPORTC rpaduk 9100 Py HKH.
Hdroa w Katymky canTaTh incaabnviMi. Buvr-
PEHIRHM COUPOTHR.ICHHC M HCTOUHMKS upenefpeus.

5. MeaxnaaueTuplil kopabib b Gopuc LHCKL
palnyca r =4 M COBUPUIN.L MHTKIKY HOCATKY Hi
Jlyny. Hosepanocte x0patas nokpuiia yepnoi
(HeoTparawiilci) kpackoil. Mosno an oGnapy-
HHTL NPHAVIICHHE KOPAOAS ¢ HOMOULLI) CAMOro
60.LLIFO B MAPC COBETCKOTO TeaccKkona DI\ ¢
JAHAMCTPOW 00uekvHBa D 6 M, ecin 8 dukain-
HOR  MIOCKOCTIE MCTAHOBHTL (POTOMIACTHHKY H
cPoTOrpadPHpouRATH Yot ICTOK NOBCPXHOCTH Jlyhnt,
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B. Moavanos.
Poro I Mupaaxanosa

B KOTOPOM HAXOAHTCH HPEIUO.ATSCUOC MOCTO
P VHEHUR 2 TIpHHST B, 9TO HAACKNO paiidun-
MdA l\()IITPxICTII()CTb lvl]()()pEI)Kt‘Hl"I Ha Q}OTU"'IEI'
CTHHEY (TO CCTL MHHIEMAILHIAR OTHOCHTEAbHAH
PaliHHILd B OCRCHLICHHOCTH CBCTILIN it TCMHbBIN
wacteit  psolpamenns)  coctasancr & — 0,035,
Ouemtre, npH KakoM paiwepe GVEH, BW.IOXKEH-
HBI X KOCMORABTAMI Il HOBCPYXBOCTH .-FI_\'IIU. X
NOKNO TPORCTE HpH NahiKo I ¢ 3eMaH ¢
noManibo Tedeckona bT A Paccroanne ot 3evan
10 Mynst L 4-10° ks dovorpapnponansie se
JeTcH B CBETC € TAMHOR BO.HBI 2=0.0 wurum

17 anpeast VUACTIIHKH O.IHMIIHA Lbi
pabota.in na Beecolosnou cvOOOTHHKC,
a BCUCPOM OLLIH HA IIPCACTABICHHN B
mnpre.  [IpusiTHpiv clopnpH3osm Ll
VUACTHHKOR noGuTesci  maxvar
ABKIICH CCANC O LHOBPCMCHHON  HIPDI,
KOTOPBIT NPOBCT HCMHIHON MUpa Cpe.Ii
wuoed Napur Kacnapos., A RopH B

ITOT  ICHL IPCIACTON. | 04CHb  HANPS-
xennas pabota MPOBCPRA 3 laHii
TeopeTHUCCKOTL  Tvpa.  Pesvawratn

3F0OH HPOBCPKH OTPENKCHbE B CACIVIO-
tHeh TaGoHine:

HoMep 1a3ws

1 2 3 4 5

8k 120|114 129 | 13
9ra. ¢201 9| 4 4|11
0K {21 141 |33 [19] 5

Yucao pabaT ¢
HOHBIM PCIRC-
HHES  33,144H

8 ka. 6 214
Gwra. | 616 [ |6 |11
WOkt (16 3|3 |3 I8

Yncao yuamnx-
CH, 0I¢ poLTHE-
IUX 331349¥




AKkcnepuvenTadIbLhbifl  TYP  Hposo-
anacs 18 anpean. Kax1omy yuacrmnky
npeLiaradinces ase sataun. IoapoOuuii
pasdop 32144 IKCHCPHMEHTAIBHOTO TV -
pa npose 1ed B ctathe B. Op.ora, no-
MCHICHIOR B ITOM K€ HOMEpe KVyp-
Ha.la.

Iloc.ie skcHepHuenTa cocTostiach
3KCKYpPCHH B ropon nedramnkon Cywu-
FdHT, 4 BeucpoM — poceienne TeaTpa
pycckoit 1pamnl wuw. C. Bypryua.

Cae pnwoutip  1eus  Obkt ocobBelHo
HANPSOKCIHIbIM MLIS WICHOB XOPU, HO-
CKO.IBKA HM [IPCTICTORI0 HC TO.ILKO f1pO-
BEPHUTL PABOTH  IKCNCPHMEHTAILHOTO
TYPA, HO W HOIBECTUH OKOHUATEIbHMC
HTOTH OJHMIHA bl

20) anpesst cOCTOSLIOCL FOPHECTBCH-
noe sakpeite XV1 Beecowsnol o.1nm-
NMHALL  IWKOJALHIKOB 110 (husuke. Ha
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Hent  Oban OObLsIBIenb  Pe3v.LTaTthl
O.1HMIHAL H BPVUCHLI HArpaabi no6e-
auredsiv. weua npusepos, nonuus-
wux Aungovbr I, 11w 111 crenenn,
NpHBe leHbl ha cTpannuc 61.
CneunasibHui NPH3, VUPCHK ACHHBIH
PCAKOAICTHCH M PCAAKUHCR MVpHaad
«KBaHT», Gbla BpyueH A we by.aarosot
(Kokueran). Tlotunckon na «Kpant»
ua 1983 ro1 uarpawieuty Asaro i
Epwos (3aatover), Tuwyp Hcexakos
{ ‘Ivmanbe) . Andper Ocnea (JleHuHck-

Kyvaneuxknit) n  Hukorwaa  Xomsikos
(V.raH-Y 19).
Ommvnnaaa  3akonuniaac,.  Oau

VHACcTBOBAAH B HCH B pOCHC IHHIE pas
(B 3TOM roJV OHM HPOCTHIHCH CO (KO-
JOR),  IpYrHe CMOFVT BCTPETHTLCH H
HOMCPHTBLCH CHAMH €LIC M CHIE pa3.
XKeaaem eew Bodblinx venexos!

B. Opaos

JKcnepUMEHTaNbHbIH TY P
OJIMMIIHAJbl MO (QH3UKe

Peitenne 3RCNEPUMCHTANDAWIX 32 18HKH 3aKa10-
uuteabiioro srana XVI Beecowanofi oasivnanu
110 (H3KKe NPoX01HA0 B Tpex Bysax baky: poch-
MHEKJAACCHUKK paboTank B Ascplal i aickom
nejarorineckom HucTHTYTe HiM. B H. Jlenuna,
NeBATHKNACCHHKH — B Ascplbai ukanckow Hi-
cTATVTe nedTi 1 xHMu BM. M. AausGexoBa M
necaTurasatenvwky — B Asepbait ukanckou rocy-
napcTreunoM viusepeutere uMm. C. M. Kuposa.

Ilpuscaes ycnoBus BCCX SKCHEPHMCHT b-
HMX 3a7aHHil 1 PCHICHHA HCKOTOPHWX M3 HUX.
8 wknacc

3apnanue 1. Onpedesure naornocrs reep-
doeo reaa.

Ofopydosanue: cocyd ¢ sodoi, npobupka,
AURCORA, KYCOHMKU TEEpGnco Te1a.

PacemoTpus By cnoco6a peiucHua 3Toro
32 13aHHA: 0AKH Obi1 NPCANTOKCH COCTABHTE.IAMY,
BTOPOH YHACTIHKAMH O-IHMNKAAN.

| || |

’ th” i
hl s | h‘.l {h_-
3| .
g

Puc. 1. Prc. 2

Hpeanoaaraaace
AHnOAHCHNA PaboTH.

Ciauana B nPOGHPKY HAIHBAETCH TAKOE
ROAUCCTBO BOTH, WTOOB! 1IPOGUPKD B BCPTHKLIb-
HOM HONOKCHHH NIaBdN3d B COCVIe € BOJOH
(puc. ). ¥cioBue niasauus NPOGHPKH MOKHO
3anKcaTh B BHAE

Fa=(M+myg.

caenyiolLan MCTOTHKAE

HOH
eSh,g= (M +mpdg. H
rae Fy, =0,Sihg — apxumenosa ctaa. @y —
HAOTHOCTL BOAB, S; — MAOWAalh BHECIUHCTO Ce-
venun HPOOuUPKH, M W m, — Macca nPOGUPKY
H HAJHTON B HEC BOABI COOTBETCTRCHHO.
3ateMm B NPOGHPKY HACWHJIIOTCA KVCOMKH
nposo.1oku {puc. 2). [Ipun sToM MR ybeanucunn
TOUHOCTH ONLITA XKE1aTENLHO MAKCHMAILHO BO3-
MOMIOC HOFPYHCHIE HPOGHPKH B BONY. 32 HHIHEM
YCIOBHC 11J1aB3auHs HPOGHPKH LISt 9TOFO cavyan:

Fro={M+my+m)g,
HAH
oS hog —(M - mg+m)g. (2)

rie ml — macc# TBEpIOro Tesd (KYcOuKoB aal-
MHHHCBONH HPOBO.IOKH) .

H3 pwpamennii (1) u (2) nosywaewm

m =g,S, (h,—Hh).
OGuew TECPIOTO TE14 JAel KO ONPCACAKTL RO

H3MCHEHHIO ofheMa BOAM B HPOGHPKE NIPH NOrpy-
HCHHH B HCC NPOBOAOKM:

V=S, (he—hi).
rae S, — nmiocwanb BHYTPEHIICIO CCUCHHH NPO-
GHpKIL.

C.’l(.‘,:lOBaTCJ'IbHO, HCROMAaf [LIOTHOCTL TBCP-
noro Tead paBHa

_m _QOS‘,(h?—h,) . l;.,--l!,-

: v "vS, =y Tk

I3 METOAHKAD L 1BATA XOPOIHHE pe3yabTaThi
npy paGoTe €0 CTAUAAPTHOM WHARRADRUCCKON
H TOHKOCTEHHON NPOGHPKOR, KOraa MOXKIO Obl 10
npenelpeyb pA3IHYHEM B CEUCHHAX S. u Sy i H3-
MeHeHHEM MIOHIANN CeuCHHH NPOGHPKH 1o e
VIKHKHE. Oanako yyawHMc Ol HPEeIR0KEeHb
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caMoaCHbHUE KOHHYECKHE TOJCTOCTEHHWE npo-
GHpKH, C KOTOPbIMH ONHCAIIAA AMIUC METOTHKA
NPHBOAK 1A K OONbWCH NOrpeuHiocry naMepe-
i (10 30%).

TIPpUATHO OTUMeTHTDL, YTO NCKOTOpHE YHAaCT-
HHEKH ONMITHAALI CYMEAH HaiTH BLUXO1 K3 3TOTO
Noao#KeHHA. Tak, HHTEPECHVIO METOTHKY BUINOJ-
Helns paGoTH C NPCLAOHEHHIAM 060Dy A0BdHHEM
paipa6oraan H. flapwun (Vleusa) w A. Hew-
xogckud  (Bapawosvun), Cyte 370R  wmeTOANRK
CBOJIMTCA K OAHHAKOBOMY NOFPYMEHHI) B COCYA
¢ BO10f HPOGHPKK. 3aN0AHEHKOH OTHH pa3s TOJb-
KO KYCOMKAMH MpPOBOAOKH., & JIpyroit pas —
TOabko BO10#. B TakoM cayuae macca teepioro
Teaa paaHa m—Me— eSS, rie { — sucoTa
nanuroh B npoGupky po. [laa onpeacaeius
06beMa TECPAOro TCHa HPOOGHPKE C BOJOR BWHH-
MaeTcs H3 COCYAd. H B HEC HOFPYHKACTCA TRep-
10¢ teno. Mo suicote Al HOAKMATHH BOAW B NIpO-
6HpKe onpeaeasterc o0vev teaa: V=S. Al v ero
NNOTHOCTD:

e 2t _ oL
o VAR v

Kax BHINO, B 3TO BBIpaXKeHHE [1st N1OT-
HOCTH NJIOHLARL CCYEHHA NPOOHPKH BoOGHIC He
BXOAKT, YTO C\IMCCTBEHHO YMEHbUIAET NOrpew-
HOCTH H3MCPeHHH.

3aganue 2. Hccaedylre nosedenue wa-
PuKQ, NONAsUIE20 HA HAKAOHRYIO NANCKOCTL NOC-
10 €20 JBUNERIA NO WeA0BY.

1) Haddure saaucuvocrs daavhocruy cxarut-
BAHUA WAPUKA NO 20DUIONTAAN OT EHICOTH HA-
Kronnold naockocti. locrpoire epagux 3roi
3A6UCUMOCTIL,

2) Paccwuradre no nojysexnoim sxcnepu-
MEHTANBHOIM OUNHBIM CKOPOCTH WApUK 6 MO-
MENY, K020a OH nocae cRarbl8anun ¢ Mmeaoba
nonagdaer Ha HAKAONRYIO RAOCKOCTb.

3) Paccuurailre 3ty me cKkopocrs, paccmar-
pusas deuxcenue wapuka no meioby.

Cpuskute noyueHHste Peaysrare.

O6opydosanue: HAKAOKKAR NAOCKOCTL, He-
206, WTATUS, WOPUK, AUNEAKA, MUAAUMETPOEAR
bymaea.

D10 331aHHe YYACTHHKH OJHMIHAAM BLINO]-
HHaK, B ocnoBHOM. Henioxo, O ako wHorue ne
YHHTULIBATH BPALIEHHE LUADHKA, NOSTOMY PEC3Y.ib-
TaTH, HOAYUCHHBIE B NYHKTaX 2) u 3}, pasznuua-
JHCh HA BEAHUHHY, GOAbIIYIO NOTPCIIHOCTH H3ME-
PEHKA.

9 xaacc

3aganue L. Onpedeaure usburodrnoe. no
OTHOWEHWIO K aTMOCPeprony, dasrenus a030yxa
& so3dyturom wapure.

Obupydosanue: 6ect, pasnosec, 6030YUHNIE
WAPUR, HUTD, AUNEUKA, TEPMOMETD.

[ocienosare.lbHOE B3ReLUNBAKHE HAAVTOrO
wapuka (mg), a 3artem ecro oGoaouxn (m,g)
NO3BO.IHET HAHTH Pa3nOCcTL (Amg) Mexay CHAOI
THKECTH BOIAYNZ B WAPHKE M  aPXHMEIOBOH
cunon (Fy). aeficTBYIOIIEHR 1A HAAYTHE WAPHK:

ng=(m,+mog)@—Fy, mg=mg.

Amg=mg—mg—mg—Fy=eVg—o.Vg,
HAH
Am=(o—q) V.

rie ¢ H Qo — ILTOTHOCTbL BO3AYXA B MIAPHKE H B
atmocepe, V — 006beM HaaYyTOrO 1IApHKa,
Mg 1t Nty — MAcCht OGONIOUKH HIAPHKa 1 BO31VXa
B nem. {OTvetrww Tumiunyle ownbky: Muorse
CUMTAIH MNOAVUEHHOE H3 ONMTa 3HAaueHHe Am
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MACCOi BO3JYXA W HapHKe. ITO HPHBOIN.IO K
Gonbluoi omiKGKe: 13 onkita Am=0.3 r, a Macca

pU3yx2 B wWwape ofmevod V=10 a pasua
my, o V=13r.)
Bupamast ¢ nomowbio  3axonda  Mewnae-
aeesa — Kaanefipona saotsoct# @ M Qg
A
- (p—paI MV
Am= RT .

OTKVT1a HCKOMOC H30WTOYNOE faRICHUE BO3TVXa
B WAapHKe paRno

AmRT
W Pp—Pe= Y

Ilasi noayuenusi @HCACHHOrO OTBETa HcoG-
XONHMO CHATH NOKA3AMUHC TCPMOMUTPE H HAMY-
pHTL 06bey Ha1vVToro wapkka. Ecan Obl wapuk
uvesn chepruecryic Gopmy. ¢ro oGpem ¥V mowno
6110 6w paccuHTaTh 10 dopuyae

I U (i
Ve gmRi= 3o g ~&e
e {=2xRy — RIUKE OKPYIHOCTH  MAKH-
MAILHOTO CEYEHHS NiapiRd, H3MEPCHHAR ¢ Mo-
MOWbLK HHTH H JHnedkH. Tax KK B 1eHCTBH-
TCALHOCTH (POPM3 IIAPHKE HE HAcAabnasi, 1o [
MOXKIIO ONpeiC.aHTL KAK CPenHee apundMeruuc-
CKOE MEWNY MJIKHAMM ORPYIKKOCTER ABY X BIBWM-
HO uCpneniHKY.IApubx ceuennii.  Hewotopuwe
VHACTHHKH CHHTAIH APHK 37 IHHCOHI0M B pac-
cunTbiBanH 06beM 1o ¢opmyse V=4/3nabc.
rAc a. b. ¢ — UHIL NOAYOCCH N THIICOH 1d-
IMpit 3a3.1aHHOM MIKCHMINbROM A METPE wapi-
Ka =0,3 u H3GbITOUHOC RaBienwe \p Gblno no-
paaka (2 3)-10° Na. llocae okomianua acuc-
PHMCHT@ ITOT PE3Y.1LTaT MOATBEPKAAICA npst-
MBIM  IKCHCPHMEHTOM € HOMONILO ManoMeTpa
(pwc. 3).

INpeacrasasict HuTepec npsivan. NOTH U rpy-
Gan oucnka H3GLITOUHOrO A2amieHHAA, npelI0-
XKeunas vyacTHHKOM ofauvnuaaw M. [ sako-
ebiu {Mockpa). HenocpedcTrenno CTassi wapuK
Hd Jauct 6e0k 6YMArd B HArpyKan ero crepx)
rpysauu #3BECTHON MacCul 1, Ot Onpeae.isa
naomaas cedennsi S cnena uiapHka ua Gywarc
(pic. 4). 1TOCKOJIBKY HCOOLIWOR Py3 HC BbI3bi-
pan CKO.."Ib-HHG)’J'lb cymecmcnuoro HAMEHCHHA
ofuemd mapa H TABACHHA BO3IYXA B HEM.
\p=mg/S.

LlonoAxHTEAbIblE 6AANKW NaBaSHCL TEM, KTO
JUHTHIBA.] NONPABKY, BHECCHNYIO CTOHPOUEHTHOH

mg
T
Ah~201-30 em .
BOAstHOUL
k) citbil
S
Pue. 3. Puc. 4.



BAKNOLTLIO BO3/IVNA B IIAPHKE. YueT 3Toro dak-
TOPd UPHBOANT, BO-NCPBHIX, K MPARKIBHON Me-
TOANKE BLINO.IHCHHA pAGOTH: PARENIMBAHHE Nena-
AYTOFO LAPHKa HAA0 NPOBOIHTL MOCAE BIBCIUH-
RAHHA HAAVTOro (B 3TOM CAYUAE MAcCcd Kanenek
BOAN, 0GPA3YIONIKXCH HA CTCHKAX INapa, BluM-
TaeTcA) H, BO-BTOPHX, K TONOARHTCALIOA no-
NpaBKe, CRA3AMION ¢ TEM, YTO AaBJetie RO TAHIX
NapoB B lUAPHMKE BHILUE. YeM B OKPYKAKILEV
pO3ayxe (MNOrpeutHOCTk, BHOCHMAR 3THM (BdKTO-
POM, MOrid GBITL CPaBIHMOK € NOTPetnoCTAMMN
Hamepenuit \m un V).

HekoToppie yuacTHHKH BLITANHCh YUECTh H3-
MCHEHHC XHMHUYCCKOro COCTABA BO3yNa B 11ape:
YBeJAHYENNE COJACPKANUH YTACKHCIOro rasa, azo-
Ta ¥ BOAAHBIX IAPOB.

Jlonoanureastbic 6a1abl Aapalich TaKxie
YYacTHHKaM, KOTOPBIE MO Pe3VALTATAM ONBITA
CREIAJTH ONCHKY Y 1€AbHOH NOBEPXNOCTHON 3Hep-
rHi 0 yupyro#i aeopuMaliy Pe3HHOBOR NAEHKI:

Ap 2_.9 , O= ﬁo .
R, 2

3anauue 2. H3secrno, 4ro o Kopobxe
(vHepHOM siuKe») HAXOOUTCH HOAUMERHBLE IAe-
HEHT, NAPAAACALHO KOTOPOMY ROOK LHOHER pesu-
crop. Onpedeaure, 8 KAKUX npedeaax MOMET HA-
XOOUTHCR CONPOTURICHIE PEIUCTOPQ.

Ob6opydosanue: «uepubit Awuk» (4. s.),
UCTOYHUK NOCTONMKO20 TOKa (Garapea 3336-J1),
Ma2asun conporusaentul (M. €.). doa asomerpa,
nPOCOOHUKY, AUMEGKA, Musiuuerposan Oymaza.

das onpeaenenus NPenc.108 cONPOTHBIIE-
HHA Pe3NCTOPA HCOOXOAMMO CHATL BOJLTaMMEp-
HYIO XaPAKTEPHCTHKY €UEPHOIO HULHKA®, coGpan
01y H3  CcxeM, u300paKenublX Ha PHCYH-
Kax 5,a n 6.

BeaeacTsne Heuaea.1blOCTH 31CKT POH3MEDH-
TCABLHBIX MPHGOPOB OGE CXeMbl 130T ONPCACACH-
HBIC MOrPCUIHOCTH U3MCPeuil. NO3TOMY B NoOAY-
Heunyio BONbTaMNEPHVIO XaPAKTCPHCTHKY Hano
BHCCTI COOTRETCTRVIOILHE MONPaBKH. 3TO MOXKNO
€AeaaTh, HanpliMep, FPAaQHUCCKKY  cnocolGoM,
Kak 370 Npeanomnn Ha oammnnane M. Torukoa
(n. Yepnoroiorka Mockonckoit 0Gn.). Bubpan
cxeMy no pucysky 5 6. on crpond rpadHrH
3asucHmocty [, (U) ANf «ueproro sllikas pMec-
T¢ ¢ amuepuerpom, fo (U) naa amnepuertpa o
1 (U) ana euepuoro sinHka» (MOCKOALKY uepes
aMnepMeTp H «YepHbIA ALLHK® TeYeT OAHH it TOT
KC TOK. NANPAKEnHe HAa «YCPHOM SLHKE® MDH
KRMXA0M 311auenHH CHJbl TOKa PaBHO PaA3HOLTH
NIOKA3aHHA BOALTMETPA U HANPAKENHA Ha amMnep-

oo L

=St

©

a) 6)

— e

Puc. 5.
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LmAd

1Hu) U

I Lt}
3
31
2]
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13 2 taf M 2 UB

S 17}
1-1
)
Puc. 6. -

verpe). Bee TP XapaKTepHCTHRH npecTaBieHh
na pHcyHke 6.

H3a posbTAMICPUIOR XAPAKTCPHCTHKH «Hep-
1HOro ANIHKA® CJICIVET, HTO, €CAM HA VYACTKe
oT —4 10 + 0,4 B ncauneiluit saevent noobuie
He NPOBVAKT TOK {AHGO ITOT TOK OUeHb Mal). TO
CONPOTHRIEHHC PE3HCTOPA, NOIKTIOUENROND Na-
PAAICABUO SUSPHOMY RILKKYD, PaBHO

R=ctga = (32%0.16) - 10° Om.

3T0 — HHXKHHA Npeaet’ HCKOMOro CONMpOTHBAC-
HiA. Bepxunit npeten onpeneants neabssi, Tak
KaK MOJYNCHHAH BO.TbTaMMeplan XapaKkTepHCTH-
K3 MOMXET B MPHHIMNG NPHUAMIEHATH K CAMOMY
HCHHCHHOMY 3MEMEHTY.

Takuu 06pa3oM, peaysibTaT HAfo 3anicarth
B BHAC

00 >R > (3.220.16) - 10° Om.

10 kaace

3ananue 1. Onpedeaure wucao gurkos
U UHOYKTUEHOCTS KATYUKL.

O60pyCoBAaHLE: UCTOMHUK NEPEMENHOZO TO-
RO, KOTYWIRG € CePenUROM, peocTar (norex-
HUONETP ), BOABTMETD NEPEMEHHMOZO TOKQ, NPO-
BO0HUKU, MussuMeTposas Obywaca, yupKkyab,
Pe3UCTOP € UBBECTHNM CONPOTUS 1EHUEM, NPOGO-
AOKQ.

OnpeneaewHe YHCNA BHTKOR KATYWIKH OCO-
6ofi TPYanocTH ne npeacrasasier. Havoras Ha
JAMKHYTBIH CCPUCUIIHK KATYIIKH MAKCHMAAbHO
BO3MOXKHOC YHC.I0 BHTKOB 21 H3 KVCKa MPOBOIOKH
(To €CTb CO3AAB BTOPHUHYIO OBGMOTKY), HVXKHO
MOAKANMHTL KATYIMKY K HCTOMIHKY NEPEMCHILOro
HANPHHCHHA H HIMEPHTL Hanpsbkenua ua nep-
puunoi (U)) w propuunoit (U/,) o6motkax noay-
uHpweroca TpaHchopmatopa. Toria ucKOMOC
UHCA0 BHTKOB 1, KaTYIUKH papHo
—n U,

U’

L8 onpeaeneHna HIAVKTHBHOCTH KATyLUKH
Hano cOOPaTL ICKTPHUSCKYIO UeNb, H30OPAHKEH-
HYIO Ha PHCYNKE 7, M ONPCICAHTL HAUPSIKEHHR
UR H UL:

X

UR IR. UL IXL-I2ﬂ\‘L,
L= R U
T 2nv Uy’

Hanpaxeuwe Uy MOMXHO H3meputb HEno-
CPeICTBLHHO, a HanpsKenue U, MOXKHO HailTH H3
BCKTOPHOR  aMarpammbt  (puc. 8), npensapu-
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o B
R
~ 2
L
o 1

Puc. 7

Puc. 9.

Te1LHO Hamepus U, Uy u Uy, Tlo ropusontaan
OTKIAIMBACM, B HCKOTOPOM wmacmTale, aidue-
mne U,y=U,. 3aTem w3 Toukn O ¢ 6oMouwbio

kvant.mccme.ru

IIPKYAR OTRJAXAbIBAEM 3HAYCHHC U|3. M3 TOMKH
A — snauenne U, u noiysaess touxy C. Te-
nepL  IPOBOAHM  BEKTOPH Un- UI!':UR&-"UL'
U= e+ U2, M BEKTOPIAS  HArpPaMMa  1O-
cTpoena. 3 JTON AuarpaMMbl Cpaldy MOXKHO
ONPC1IC.IHTL HIWYKTHBHOC Haupsuokenne U,, a
CACAVBATE.IHO, H HCKONYIO HHAVKTHBHOCTL L.
ItonyTro JCtKO OnpeaeanTb M AKTHBHOC COMpO-
THRJIENUHE KATYIKH R, KOTOPHIM B YCI0BUAX Aal-
HOM 3dJaull HUKEK Henb3a Oudo upencGperats
(KdK 3TO CAETANH MUOTHC \HACTHMKY).

3ananune 2. Hecredyire onruveckue
CEOCTRA TPEYSOALHOIL NPUIMYL.

1) Hocrpoiite x00 ay«et g npuzse u oape-
deaure noKa3aTeAb NPEAOMACHUA S€WeCT8a, 15
KOTONO2O K3IZOTOAACHO NPUIMA.

2) Ha@lure u3 onmra yeoa MHOUMCHBLUESO
oTKaomenus 0, C8eTOB020 Aywa npuIMOR.

3) Hposedure pacHer nOKQ3ATEAR HPEAOM
JEHUSL O KAROEHHONMY SHUMCHINO YeAQ HAUMENDL-
WO20 OTKIOHCHUR . NPe IOMASUOUCMY Y2 Y
apu3Mel §, UCTIOAbIYS PoPMy 1y

sin (¢+0,,,)/2
"o —
sing/2

Obopydosanue: npusma, Oy a6k, AuHelKaq,
MUAAUMETPOBAR OHYMACQ, HUPKYAL, AuCTy (e 106
bymueie.

3710 3anaude GOALLINX  3aTpYANCHHIT  He
pbi3pano. OaMAKO 1ML HeMuOrne YYACTIHKH
OAHMIIHA TN AUKA3AAH, YTO KaHMeHbiliee OTKJIO-
HCHHC CRETOBOIO Jivid COOTBETCTBYET CJAMVNAID,
KOIAa npe.lOMJICHHLIHA HA ICPROI rP3HH Ay naer
NAPA.LICIBHO  OCHOBAHHIO HpH3Mu  (pHC. 9).
H eume onuo: npH ONPCIC.ICHHH TNOKASATCAH
NPeIOMICHHA AR NOBLILEIINA TOMHOCTH H3Mepe-
BHA ObL10 HCOGXO'TUIMO VII0BbE€ I3MCPCHHS 3a-
MCUHTh  JHHCTHILIMH.

Npuzepnt XVI Bcecotosnoi
CRMMAKAABL WKOALHUKOB

Maremarkka

Ounaomum 1 cTeneHwn

no 8 KAaccam nOIyuHaK

A6akymos E. (Jlemwurpatl, ®MIU Ne 45 npw
Jry),

Bypaco A. (Jlenunrpan, @MU No 45 npu J11I'Y ),
Buscwa K. (Aayxeue, . ou N t),

Heunarves K. (Mockpda. ¢ ur. Ne 2),

Opudopoza J1. (Loueuk, ¢. m. Ne 64).

no 9 Knaccam —
Koxace K. (Jlerunrpan, ¢. . Ne 239):

no 10 kanaccam —

Jlesus A. (Jlewnmrpan, c. . Ne 239).
flepeavsan I (Jlenunrpaa, c. m. N 239),
Cnusax A. (Mocksa, @MIL N 18 npn MI'Y),
Hecrakos C. (Mocknpa, €. . Ne 2),

Nuanomu I cTenenu

no 8 KaaccaMm noayuKAaH

Acrpeaun A. (Hopocwbupck, c. w. Ne 121),
Bozomoaenas A. (Jleuwnrpaza, c. w. Ne 534),
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Tpydmanc A. (Pura, ®MilE N2 1),
Jlyiicexyaos M. (Apkanbik, c. u. Ne 6);

no 9 KanaccaMm —

Bpuraac f. (Pura, ®MHE Ne 1),

Bypuuenxo B. (Hosocubupck, ®MW Ne 165
nps HI'Y).

XKyrxos H. (Jlenunrpan, ¢. w. Ne 239),
Cudsros €. (Pocrop-ua-fony, ¢. w. Ne 14),
Cemenos A. (Mocksa, @MUI Ne 18 npu MI'VY),
Yepenc K. (Pura, ®MUI Ne 1);

no 10 kaaccam —

Becnasos FO. (Kues, @MU npu KI'Y),
Apanca O. (Kuen, @MILL npu KIY),
HAybuyxac A. (Tayparc, ¢. w. Ne 1},
Suzarmuun H. (Aumurposrpan, c. w. Ne 5),
Kucuas B. (Opecca, c. n. Ne 33),
Marsees K. (Hosocubupck, ®MIL Ne 165
npH HI'Y),

Marowos C. (Mocksa, ®@MIL Ne 18 mpu MTY),
Huxosaee H. (Jlewwurpan, SGMII Ne 45
npk JIT'Y),

Tambopckud C. (Mocksa, ®MII Ne 18 npw
MTY}Y,

Turenko B. (a. Baywa Muuckost 06..).

Hunnomm §if creneun

no 8 kKaaccaM NoNYUHIH

Boaodexo A. (Mukuck, c. w. Ne 50),
Tapaes M. (Dusyan, c. w. N 2),



Tayxoscrud JI. (Mocksa, c. w. Ne 342),
Tybapes A. (Patex, c. w. Ne ),
HAyaos H. (Kupos, c. u. Ne 59),
Jubaux A. (n. Hoio 3etouckoin CCP),
Mapzeesawsuan . (Kyrauncu, @MLUIL),
Macasxkoe H. (Misauoso, c¢. w. Ne 22),
Muxadarox B. (Knes, ®MUI nupu KI'Y),
Mycaeasn K. (Epesan, ¢. w. Ne 55),
Huxosaes B. (XaGaposck, c. w. Ne 2),
Mpusax C. (Jlyuk, c. w. Ne 9),
Pazyyxac . (Buabniog, ¢. w. Ne 41),
Cudxep M. (Tannwu, c. w. Ne 21},
Xpowuxos B. (Cesacronosab, ¢. w. Ne 24);

no 9 knaccam —

baibopodur O. (CwuktHBKap, ¢. w. Ne 1),
Busnunz FO. (Kanwuun, c. w. Ne 6),
Bunozpados A. {Mockna, ®MIUI MNe 18 npu
MIy),
Fpownun O. ([uenponerposck, c, w. Ne (5),
Hrenbepe H. (Jlenwusrpan, OMIL Ne 18 apw
JITY}).

Kapnenxo H. (Jlenwnrpap, @MW Ne 45
JIrY),

Mapzoaun . (KanuukoBkyn, c. wm. Ne 1},
Huxoaaes A. (Mockea, ®MLL Me 18 npu MI'Y),
Opros f. (Bnaaumup, c. w. Ne 8),
flaprosckud JI. (Jlveos, c. w. Ne 52),
Cambopckuss P. (Tepuonoss, ¢. w. Ne 9).

npH

Xapurokos P. (Hwkonaes, c¢. w. Ne 38).
fOposcxua C. (Mocksa, ®MII Ne 18 npwu
Ml‘y);
no |0 knaccam —
Bacuaves A. (Jleuuurpan, c. w. Ne 239),
3axkupos A. (Hosocsbupcek, OMIU N 165
%)u Hry),

asypos 0. (HosocuGupck, ®MII Ne 165
npu HI'Y),

Pydenxo B. (Benan Llepkosb, c¢. w. Ne [6).
Caskun A. (Jleaunrpaa, ®MIU Ne 45 npu JITY),
Cayyxud b. (Hosocubupck, c. w. Ne 130),
Yaasx 0. (Mocksa, @M Ne 18 npu MIY),
eswuwun B. (Jlbeos, c. w. Ne 11},

Pdu3uxa

JAnnaomm | crenenn

no 8§ KAacCCaM NOAYHHIH

AGaros A. (Kpacuosipek, ¢. w. Ne 170),
Hewnxoscxui A. (Bapaunopwuy, c. w. N 135),
3arpescxud JI. (Muuck, c. w. Ne 50);

no 9 kaAaccamMm —

Anexceee A. (Jlewunrpan, c. w. Ne 202),
Banxos B. (Anekcuy, c. w. Ne 1),

Bpyenkos F. (Komuyuapck, ¢ u. Ne 22),
Moawanoe B. (Kuen, ®MII Ne 2 npu KIY):
no 10 Knaccam —

Maxees 6. (Mocksa, ¢. w. Ne 361),

Cionexos C. (Caparos, c. w. Ne 13).

Junnomes If crenenu

No 8 K717ac¢CaM NOAYUHIH

Bysaroaa A. (Kokuertae, c. w. Ne 1),
Bopornes 1. (Jlemuurpan, c. w. Ne 443),
Koxonenxo T. (Kues, ®MIU Ne 2 npu KIVY),
Kypnuxos H. (Catuuna, c. w. Ne 1),

Mapwun H. (Ilensa, c. w. Ne 6), .
INMucapes A. (HesHuuwoMbicck, ¢. w. Ne 11),
Yeborape 0. (Xabaposck, c. w. Ne 2);

kvantmceme.ru

no 9 xanaccam —

bupseaaxc B. (Pura, c. w. Ne 1),
Thuroscxud A, (Jlewnwrpaz, c. w. Ne 239),
Tpebnes H. (Jenunrpas, ®MIU Ne 45 npwu
JITY),
Abaxkos M. (n. Uepuorosnoska
cxofi o6n., ¢. w. Ne 82),
Mastiwee B. (Hosocubupek, ®@MUI Ne 165
npu HIY),

aspos M. (Ason, c. u. Ne 13),
Cregpance M. {(Mocksa, ¢. m. Ne 1),
Cuerun B, (Hosocubupek, ¢ w. NMNe [30),
inaxos M. (Mockea, @MU Ne 18 npu MIY):

no 10 kaaccam —

basasud SI. ([loneuk, c. w. Ne 17),

Kaeda 8. (Tanauu, c. m. Ne 1),

flentezo8 B. (Kues, c. w. Ne 145),
Tupowenxo A. (Mockea, ®MIU Ne 18 npu
MIY),

lserxos I1. (Mocksa, ®MII Ne 18 npu MLY),
Yuuxans C. (Kues, c. w. Ny 145).

MockoB-

Junnomes [ crenenn

no 8 knaccam nonydHTH

Baxpywes $. (Apxawrenwck, ¢ w. Ne 49),

Enuganos C. (Jlenunrpan, @MU MNe 45 npw
Jry),

Epwos A. (31atoycer, c. w. Ne 25},

Oznes A. (Jlenunck-KysHeuknft, c. w. Ne 2),
Cadxo I'. (Kues, c. w. Ny 145),

Yeuesun b. (Mockua, c. m. Ne 2),

Hpynun . (Ilapsoro. ¢ w. Ne 1);

no 9 Kanaccam —

Aavrman H. (Opecca, c. m. N 63),
bapanos I'. (dowmeuk, c. w. Ne 17},
Bypuwenxo A. (Hosocubupck, ®MIl Ne 165

gpu HIy),
c. w. Ne 91),

”gmuoe C. (Baﬁ,
uromupckut M. (Xapbkoe, c. w. Ne 27),
Hsodroe H. (Kasaub, c. w. Ne 131),
Karapeun A. (Canamar, ¢. w. Ne 6),
Konoros P. (Hobocubrpck, ®MUI Ne
npur HI'Y),

okees H. (Awurapck, c. w. Ne 10),
Yepuouwuos C. (Mocksa, OMUI M
MIY),
no 10 knaccam —

Anorpedep H. (Haawbuuk, c. w. Ne 9),
barasos C. (Apsamac, ¢, . Ne 2),

Bouxo C. (Bparck. c. w. Ne 18),

Heawenxo A. (Toawarty, ¢ w. N 26),
Kagaes H. (Kpacuonpexk, c. w. Ne 10),

Kux C. (Aamanuik, c. w. Ne 15},

Haxac A. (Buavuioc, ¢. . Ne 15),

fIpadro JI. (Knes, ®MIU MNe 2 npu KI'Y),
Csupuda 1. (Mockea, ¢. m. Ne 179),
Wapugos T. (Bearokanckuit p-n  A3aCCP,
Kab6areanckas ¢. w.).

165

18 npu
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HckyccTBO RporpammupoBanKn

CranpaprHble HpHEMb
Npor paMMHUpOBaHUS

Ypok 2. Jlunefinbiii noMck

3anauK NOMCKa ABIAIOTCA OAHIMI M3 1aH-
Gosice PacHPOCTPAHCHHBIX: ONK RO3HHKAWT [PH
NMOCTPOCHHH TPAHCAATOPOB H BO MHOMHX fpo-
rpaumMax, GOABLIHX H MaJanX, ¢ KOTOPbIMH BaM
npHaeTca BCTPeTHTLCA. Ecau noNCK Be1eTcs B
daiine, WIH €CAH MACCHB, B KOTOPOM HMILUYT,
Heynopaaouer (To €cTh MO IHAYCHHKD IACMCHTA
HEeAb3A Y3HATH, [1€ OH Pacno.aoXei), T0 €1HH-
CTBCHHBIN BO3MOMHBIA BHA MOKCKA — 3TO an-
HEMHBIL ROUCK, NPH KOTOPOM KHQPOPMAaULHA 1po-
CMATPKRAETCA OT 1aYyana K Kouuy, IAEMCHT 33
snevenToM. [laxe ecan maccus ynopsiaouen, no
HMEET MAAYVIO AIHHY, HET CMUCAR NPHMCHATH
UTO-JIHGO CAOKHEE,UeW AHHEHHBIH MORCK. [akuM
o06pa3oy, BCE TPH NOITOTOBUTEAbHME 3aaaun®)

*) Cw. Vpox I, «Ksant» Ne 10.

K 3TOMY 910 33/aUH  JHHCHHOrO
HOHCKA.

MMouewy e 3anauy 2 HEAL3A CBECTH K
3ajaue 1, npocmarpuran macens ¢ kouna? [leno
B TOM, YTO HMCIOTCA Cayuall, KOTa PACNO.10Ke-
HHE KOHLA 3aPaHee HEC H3IBCCTHO ML K geMmy
ner aoctyna. Hanpsimep, kor1a noHck seaercs
B MAaCCHBE HCHIBECTHOM ITaM JLIHIIN. KOHell KOTO-
POro ONpeAeIfAcTCH N0 CNCUKANLIOMY IHAUCHHID
{ckaxem, no npoGeay); vaun wiew B daiine, Ko-
TOPBI MOXKET NMPOCMATPHBATLLA TOIbKO OT Ha-
UAAA K KOHIY. H.JIM 3HAYEHHA HHTCPCCYIONIHX
HAC 3.ICMENTOR NIOCTYNAWT 10 OHOMY (KaK B 3a-
fannn 2.1) u o6pabaTeipaloTcf (el 3alOMH-
HaANUR.

Bce npupetenndie  pemeHNs  npassAbHbL,
OJIHAKO PCHICHHH Q) BbiNOJIEHbl B CTPOrOM COOT-
BETCTRHH C COBPEMCHHOI TEOPHCIt CTPYKTYpHOTO
NPOrpaMMHPORINHA (HMCHHO TAK BAaC VYHIM B
3aounofi WkKoae), B TO BpemA KaK peiucHun 6)
HCNOAL3YIOT onepatop goto*)., KOTOpLA cospe-
MEHIIOH TEOPHCH K IMHPOKOMY VAOTPCG.ICHHK ne
peKOMEN 1yeTcA  (NO3TOMY Ha NePBbiX 3Tanax
0 HEM AaXe HC VUHOMHHAJIOCL)-

XapaktepHofi ocoGennoctblo 3ajau noucka
ABJSETCA TO, YTO HMEETCA [BC MPHYHHBL 43R
3J4BEPIUEIHST NONCKA: HYKHBIA HICMCHT Haleacs
KM KOU'KACHA M3CCHB, COOTBeTCTI!(‘MHO, B lpo-
TPAMMaX HMECTCR fBA yCJOBA  OKOMYAHHS
MHKAA: i>n (He HAWAH) HAH HAMITH HY KHBIH
saesmcHT. [1pn sTOM B BapHauTax a) oba ycrorns
PACnoOIAraioTca B 3arojiorke IHKAA, & B Bapl-

YPOKY —

*). B pemenun 6) HCNOTLIYCTCH Oneparop
goto m, rae m — HETYPA.ILHOC YHC/O, H KOHCTPYK-
UHA M ONEPaTOP. M B TAKOM KOHTCKCTE HA3LBAETCH
Merxot onepatopa. Oncparop golo 3acrararer IBM
NPOROAKKTE BHNOJHEHHE NPOFPAMMH ¢ oHEpPaTOpPa,
NEePex KOTOPHM CTOMT MeTKa m.

Pewenus
Bo Bcex pewenmHax: x — 33azauioe 3navenue, B — HCKOMBIT HHTCKC

a)
3anaua | (nepeuifi noaxoasiukh)
ii=1; k:=0;
while (i< =n) AND (£=0) do

6)

for k=1 to n do
if a[k] =x then goto 7:

begin k:=0:
if ali] =x then k:=i; 7:...
=i 1
end;
3anaua 2 (nocaeanuli no1xoaniuHi)
k:=(;

for i:=1 to n do
if ali] =x then k:—i;

3anaua 3 (m-9 noixopaukh)
k:=0:i:=1: j:=0;
while ((<=n) AND (£=0) do
begin if afi] =x then
begin j:=j41;
if j=m then k:=i
end;

=i+ 1
end;

jo=0:
for k:=1 to n do
if a[k] =x then
begin jr=j4+1;
if j=m then goto 7
end;
=0:

k:
7.
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AnTe &) B 3aroTOBKe UMK PACNO.14IACTCH TOAb-
KO UepBO€ VCIORHE, a AN BbiIXoaa Hi IIHRIA
OpH OOHADYAMCHIE HYAHOTO 33CWeHTa HCNob-
3yeTca goto.

Jnas nporpaMm B 3agauax MoWcKa
XapaKTepuo «<asapHiinoe» NPHCBAMBAKHE
k: =0, xoropoe mneoOXOonHMO B CAywae,
KOTAA HYMHOTO SAEMEHTA B MACCHRE HET.

Kakofi xe BapuaHt ayuwe — a) nan 6)?
Ilporpauvs @) COCTOAT TOALKO M4 HMUKIOB H
BCTRIEHHI (YCROBHBIX OMCPATOPOB}. KaMAmWii
RHKT H KamJ0C BETBJIEHHE HMOCT OMH BX0A M
OfIKK BBIXOM, NOJITOMY MOCTPOCHILE TAKIMN CHO-
coBoM nporpaMsmibl Goace yaobuwe and HCCI€10-
saunn ux csoicTe. Ho mapuawti 6) snmeior
60aCce KOPOTKHIH TEKCT, MCHBIUC ONCPATOPOR H
BEPEMCHUHLIX H MEnbilie ofepalHil Ha KamuoM
ware (6pCTpee BBIMOJAHNIOTCA) .

3anaus MOKCKa, Fae HCOGXOMMM AOCPOMKHIA
BHXOA H3 UHKA8, NPeACTABARIT co6oH OAMH
M3 OHEeHbL HEeMHOTr®X C.ayyaes, Koraa
npumereHHe onepatopa goto onpasnanc (mnn
BHXONA W3 LHKKNA).

KonrpoasHoe 3ananmue

2.1. Pemnts paccMOTPEHHBIC Bbillle 33Ra4H
1- 3 ana cavuan nowcka B drafi.c.

2.2, 3a 0OMH NPOCMOTP MACCHRA UANTH HO-
MEpa NEePROrO H HOCACAHErO 3ICMeNTd, PARHOIO
aanannomy. (IIpH  ux OTCYTCTRHH NOAYYHTDL
IYAH.)

2.3. [laMbl OCHOBHOH MACCHB H MACCHB H3 11
UCIWYX UMcea, Takolt uyto afi] <ali+1]. 3a oaun
MPOCMOTP OCHOBHOrU MAaCCHBA BLINHCATL B Tpe-
THA vaccHB MHaeken Afl]-ro, #]2]-ro v 1. 1
3MCMEITOR CO 3HAUCHHEM X.

MNonroroskrenbunie 3anaun k ypoxy 3°)

1. J1auo 2 MaccHBa JLIHHL 11 C 3JCMCHTAMMH

a; u b [llepccumrate ux no ¢opmyaam:
. a+b, |,
aj:e 5 b{:=+/ab,, 10 ccTs b maccum a

NOMECTHTL CpeaHee apHOMETHUECKOe COOTBETCT-
BYIOIIHX 3AEMEHTOB, 3 B MACCHB b cpeamee
recMeTpHYECKOoe.

2. Nawa taauua yncen g, pasvepou nXn.
I'lonenurb BCE ACMENTHL Ka)KﬂOﬁ CTPOKH Tab.in-
bl na AH4TOHAALHLA 3NeMCHT ITOR CTPOKH:

’

a
a;: = E‘l. Peayabrdr 340HCATH 8 Ty Ke TAGAHLY.

Ui
T

3. JlaHa KpaapaTHan TaGb.aMHA Pa3MCPOM
nXn. TlepecuntaTe ¢ 3navenHs uo Gopmyac
a4 i =ay, TO €CTb CHMMETPHYHO NEPLBCPHYTL ©€
OTHOCHTEJILHO AHATOHAH, 3aNHCAR PO3yIbTaT B
Ty e Tabiuny.

(T ke TabGAMUL MATCMATHKH Ha3BLIBAIOT
MATPULAMYE, & CHMMETPHUHMA HICPEBOPOT OTHOCH-
TCTIbHO THAFONAJAH HAa3bIBACTCR TPARCNOPTUPO-
8aHuUeM.)

[locne pewcHua 3a1au BHUMBTCALKO Cpan-
HHTC YCJIOBHA W PCUICHHS BCEX 381a4 W (TIK XKC,
KaK B MNpouwaoM ypoke} nmoapoOGYRTC OTBETHTL
Hd BOTPOCHL:

a) uTo O6UICTO B YCJIOBHHX 3ITHX 3a1iN?

6) vTO OGWCTO B pPeUICHHAX ITUX 3aj4u?

J1. llrepudeps

*) Peusennrn 3THEX 32024 APUCHAATL HE Ny Ano!

kvantmcceme.ru

OrBertsl, YKa3aHKs, peluterns

m

QopmMyns H rpaduxn
1. BO3avosibe BAPHANTH OTBETOB:
A—y— (x4 D2(1- x)(x-2)%,

6 ) x
TS T
1

B—y= 3 1 2x(x—1) "

2A-6Db—-48B
E- 2 X

8, — 23, 1 25,
15,3 — 20, 1 — 13.

Waxmarnan crpawHuka
(cu. «Ksanrs M &)

3apanne 15 (E. I'eanep — A. Kapnos. Mocksa,
1976., neprencrso CCCP, pwicmian anra). Nono-
MOKHE NNTCPOCHO TeM, 4TO 3pPeKTHAR KOMOGH-
ualms Geblx BunyH ieHa. B npoteHou cayuae
PA3MEHHBAITCH (CP3H. KW YEpHbE OCTAIOTCH C
GoiblIHM MaTEPHAALHHM nepepecow. 25.:e6!!
fe 26. Kig6+ d:g6 27. K:g6+ Kpe8 28. K:h8.
KomGHHAIMS 3aKOHYMALCh YCNCIUHO N8 Geablx.
OTuasinibic HONBITKH YeMNUOHA ¥HPA CNACTHCH
He yaaiores. 28..J1ad 29. Jid1 Ke7 30. C:e7
Kp:e7 31. Kg6 + Kpi7 32. K4 C:e5 33. de N:f4
34. Jici! KpeB 35. ¢6 Kpd8 36. c7+ Kpc8
37. g3 JNtad. 38. Jic6 Jla2 39. Ji:e6 g5 40. J1dé
J1d2 41. e6 Kp:c7 42. e7. YYepHule cpanwce.
3aganwe 16 (1. [lerpocan — A. Kapron.
MOCKOBCKHIT MEKIYHAPOAHBIN TYPHHP «3BC30%,
1981 r.) OkasuBaercA. B caydae 34...g4
35, JI:d5 gf y Geanlx eCTb CHALHBMIT NPOMEIKY-
Tounmii xom 36. g4!, u nocae 36..ed 37. gf
4ePHbLIM HYKNO NOGCCNOKOHTLCA, YTOGH Cae1aTh
HHULIO. Bupouem, Tem ke pe3yasTaToM 33KOM-
MKI0Ch Ae10 H B napThe: 34..J1:d4 35. ®:d4
®c2 36. hg Cd3. Huussa.

«KBauT» pAA MIQaNIKX IWKOJLHHKOB

(cu. «Kpanr» M 10)

1. 12. Ha onnod cropone ancta Obino 7, @ Ha apy-
Tofl — 5 KPY)KOUKOB, H BOCIIMTATENLHHILA JHCTOK
NCPEeRePHY A,

2. Xoa ayuet CBOCTA (OKa3daH Ha pHCYHKe I,
Jloxka 3AKpHBACT YACTb Jyuel. NAAAKMWHNX
K OLHOMY KPAlo YAMIKH, H HACTL JIYHCH, OTPAaXKAaK-
ILHXCH OT NPOTHBONOAOXKHOrO ec kpas. [loatomy
na 3afiuiKe BU3MHKIYT ARE TCHH — CBEpPXY H ClIH-
3y, Kak Ha pieveke 2. Ho wepe npuBammeHHn
AOKKH K MOPEPXHOCTH 4aA ITH TeHH Oy 1yT pacTH
W, HAKOHeN, CONBITCH

3. HanGoavwee nponspsenenne 1aioT yncaa 96420
n 87531, a wauMenbmice — aucaa 10468 » 23579,
4. Cnoco6hbl paspesawnst apOy3os H3uGpaxewbl
na pucynke 3. ¥ neppofo apbysa UCHTPaabubi
KYCOK HMEET ABe KOPKH, @ Y BTOPOro yxe ABC
Hacth OyayT wMetb no ise Kopki. Tperufi apbys
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Puc. .

Puc. 3.

CHa4ana pa3pe3any No Tpew BIAKMHO-UCPUEeHAU-
KY-IPHBIM L10CKOCTAM, NPOXOAALUHM Yepes ero
UeNTp — noayuniocs 8 KYCKOBR; 3aTeM clenanu
aeTBepTHfl, KOCOH pa3pes, KOTOPHIAl BCE STH KyC-
KH, KpOMe «3aJH€I'0», Pa33enH., HAa 1B — NOJay-

Puc. 2.

kvant.mccme.ru

URAGCH 1D KYCKOB, CARAKO ONHH H3 HuX {2 nMewno
UEeHTpaJbibIl — cavaf ClanKas 4YacTh MIKOTH

nepelHefi  €BOCHMYIIIKH»)  He

HMCET

KODKH.

Or storo ap6ysa octaaoch 14 Kopok. Bo3uMoxun

K ApYrMe BapHallThl pA3pe3annn.

Masuuf pepakrop — akagemuk M. K. Kukoun

flepenii 3amecTHTens raBKoro penaxropa — akagemuk A. H. Koamoropoe
3amecrurean rnaeworo pepaxropa: M. H. [lanuabivena, B. A. Jlewkosues, 0. 1. Conosnes

Penaxkuwonman koanerus: J1. I'. Acnamazos, M. M. Bawmmarkos, B. F. Beaonyurun, B. T. Boaranckni,
A. A. Boposuit, 0. M. Bpyk, B. B. Basuios. H. B. Bacuees, C. M. Bopouuu, 6. B. Cuencuxo,
B. J1. Tyveumaxep, H. I1. [don6uauu, B. H. Jy6posckuii, A. H. 3emnnakon, A. P. 3unsbepman,
C. M. Kosen, C, C. Kporos, J1. Jl. Kynpsasues, A. A. Muxafiaos, E. M. Hukniuwkn, C. Tl. HosukoB,
M. K TMoranoe, B. T. Paaymosckuit, H. A. PoaHna, H. X. Posos, A. I'1. Casun, 8. A. CMopoanuickii,

A. B. Cocuuckii, B. M. Ypoer, B. A. ®abpHraut

Peaaxkunonumi coser: A. M. Bannuu, C. T. Benses, B. B. Byxosues, E. [1. Benukxos,
. 9. Bepuenno, B. B. Boapenxenckn, T, B. HNopodecs, H. A. Epmonaesa, A. Tl. Epmos,
10. B. UBanos, J1. B. Kantoposuy, I J1. Kanuua, B. A. Kupsanny, . J1. Kotkuit, P. H. Kyabmun,
A. A_Jslorynos, B. B. Moxaes, B. A. Opaos, H. A. [latpukeesa, A. B. INepwuwkun, P. 3. Caraces,
C. J1. Co6oaen, A. J1. Cracenko, H. K. Cypuu. E. J1. Cypros. JI. J1. ®apaeen, B. B. dupcos,

I". H. $lkosaen.

Hosxep ofopruan:
B. Taakun, J1. .lenncenko, M. fyéax,
H. Kyvsemnua, 3. Hazapos, A. Tepusn, E. Tenuypnua

Jasedyrowan pedasyucn J1. Hepnora
Xydoxecrsonnoii pedaxrop T. Mikopona
Kopaexrop M. Mesncackan

103006, Mocxsa, K-6, ya. Fopexoro, 32/1,
«KBant», Ten. 251-82-42

64

Caano s naGop 17.9.82 Moanncano s nevarn 3 11.82.

Tleuatn ofeernan

Bywara 70108 1/16. Ona. ney. 1. 4
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Oprewa Tpynosore Kpachoro IrRamenn
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lFocynaperocunoro kownrera CCCP
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LWaxmarHan crpannuxd

Ko#cynbrupyer — uemnuoH Mu-
pa no waxmaram, Mexayna-
ponum# rpoccmencrep A. Kap-
nos. BeaeT crpaMmuxy xauau-
AT TEXHHUECKHX HAYK, Macrep
cnopra CCCP no waxmaram
E. lux.

MYTEWECTBHE

B NMPOLUJIOE

B «Kpautes, 1982, Ne 5 Mbt yxe
NOZHAKOMHAHCL € HHTCPECHBIM
AEHPOM WaXMATHOR KOMMO3M-
IHHK — peTpoaHanHiox. j1aA
peWCHHA peTpo3anau Tpebyer-
CA BOCCTANOBHTh NPEABICTOPHIO
NO3KLKH, PACCYXAEHHA HACTO
HOCAT HEe CTONbKO 11aXMAaTHLIN,
CKOJIbKO JOrHUeCKHIl XapaKTep,
H MO3TOMY, AyMaen, YHTATe.1AM
«Kpanta» O6YneT IIHTEPECHO
BpeMs OT BpeMeHH BO3Bpa-
IMATLC] K KaHpV perposansy
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H. Nnaxcun, 1981 r.
Mat 8 | xon

Pe:ucune ouesunno
ded x. OcTan00L TOILKO BhiAC-
HMUTL, KTO HMCHIRO M3TYeT - - Ge-
avie (d7:e8Q ) waw uepuric
(d2:¢1® x). TMpeanoaomxnm,
uto Geawe. Toraia nocaeanus
XOA4 4eDHMX G uan Kpel—dg,
uay d3—d2. B caywae Kpe -
d8 Geane BpPLALLIVLIHM NO10M

1raBaan wax — eb:d74+. Kak -

Ke nellka a2 nonana ma nose
¢6? TpoBcpHM GaI3NC HCPHMX
duryp. fdecsats u3 Hux Haxo-
aatca Ha aocke. OQawy wepmie
durypy B3maa nclka 02—
42:¢3, g nATL B3I NCKD G2,
npofias no guaronaan. Hakxo-
Hel,  YOpHBIH  GePHONObHBI
ca01 noyH6 ka noae {8, Tax kak
ycpHote neuikd g7 1 €7 3amH-
M3KT HCXOAHKe wmectra. Mroro
10+1+5+1=17._ debaranc!
B uauade napTim v KaXKa0f
CTOPOHBL HMEETCH TOIbKL Mo
16 Goeprtx exumnu. Mras, per-
POAHANW3 OTBLPraeT BOBMOK-
HOCTb NOCACAKEro X0Ra HYePHbIX

Kpc8—d8.

Ho rouemv uepHme ae Mor-
A noitTH  newkon d3-—-d2?
Beab Ganauc 6eibix Purvp cxo-
DHTCH ABEHANNATL  6EIbIX
¢Hryp Ha HOCKe i ueThipe B3g-
Ja uepHas llellka no fopore ¢
h7 na d3. Kakue we Qurypw
B3A.1a YCPHAA fElEKa? Pa3zymMe-
€TCA, Te, KOTOPHC OTCYTCTRYIOT:
dep3n. Nagbld, KOUR K CAOHA.
Oanako caoHm B AXMATaX
Pa3’HOLBETHbEe, M 4ePHONOAL-
HB CJOH HE MOI' GHTb B3AT Ka
GesionoabHoft anaronany. HMrak,
5¢PCKT UBECTHOCTH OTBCPLaeT K
xoll yepubix d3— d2.

3HaUNT, NOCAeRMHMH X0-
IHIH Geaste, @ MaT O0bHBARIOT
ueputic — d2:el®x.

OnHa H3 HHTEPCCHeRILKX
PETPOTEM  HOCHT
«yeT-Heders. O Hefi rpoccomedi-
CTep MO WAaXMATHON KOMMTO3K-
uii B, KopoawkoB ckasan:
«3 yC.IO0BHOM MHPE peTpoaua-
CIH33 MMEECTCH HEMAJNO LUHPOKHKX
A0POr, 110 KOTOPHIM MOXKHO CO-
BCPILIATL BOMHYIOLINE nyTClLUe-
creun e npow.aoe. Ho ecau el
3aXOTHTE [IPOTVJIATbCA BAAJH
OT WVMHLIX NYTCH, TO HAKTE NO
HELUHPOKOI JieCHOH TPONKIIKe, B
Haud.IC KOTOPOKH MPONTETe Ta-
HHCTRCHH YO HaHIKCL: «¥eT —
HCYHET»
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B. Kopoaskos, 1960 r.
Hrpawwkil B3saca 3a xoun d4,
KaKon X04 O Caeaaer?

Kak

GVATO  CcOMmCHIHE
uer yephuc  0OBABIHIOT
var — Kd4:c2x. O4uako He
GvaeM creluMTL ¢ ovsetoM. Bei-
ACHHM cIIANaA8, YCi XOA B 3TOR
BO3HIHH.

OGpaTnM pHuvatne 112 oa-
HY OCUBCHHOCTH  HAXMaTHOM
naprun. Hverb, crameu, cur-
pano |_e2—ed e7—eb. Kaxkaan
$3 CTOPOH CA€13.1a HEMeTHOE
UHCAO X040B — NO OCAROMY
{Heuer), H xoa Geawx. TMocae
2. Kgl—I3 'y Geavix uetwoe
UKCI0 XOA0R (UeT), 3 y YC¢PHLIX
HOYCTHOE [HEueT), X0A YyeplbiX.
34KOH HPOCT: NPH CORNAIACHUK
YeTHOCTCH XOguT (enbie, rnpn
HOCOBHAJCHHK — YCPHRC.

Ha3BaHHe -

C 9T0A  MaTeMaTHueCKOH
TOYKH 3peHHS H BopoRaeM K
aHanuay wKawen nosviunn. Mo-
CMOTPUM Ha Genble QUrypbl.
B pacnopsixenun kamnon w3
naged O6uao AWUIL TPH MoK,
OllH MOCNH CACNaTb TOABKO MO
HEUeTHOMY uncny xonos. Mrak,
nanbA bl Heuet, aaba h2 Toxke
ueuer. C10HB! it pep3b He ABK-
raiuch ¢ Mecra (¢pep3p Oma
B3AT YEPHHIM KOHCM) — YCT.
Kopoab el wer {0, 2. 4 u 1. 1).
Kpahune newkn npopeuHy.HCH
Ha OAHO NOAEe Brepes. Kaxnas
H3 IIHX HeverT.

Oc¢ranocy pasoGpatbes ¢
GeabiMH KoHAMH. B nauate wur-
pbl OHK CTOAT H4 HOJAX OAHOIO
UBPTE, NPHYEM KaXALM X010M
KOHb MEHFIET LBeT «CTOAHKH».
3HAUNT, PH PACTIOAOKEHHN KO-
Hefi Ha NOAAX pa3HOro uBeTa
(K&K B MCXOZHOM NONOMNKEHHKu)
B o6WeN CIOKHOCTH HMH Cile-
“13HO YETHOE YHCI0 XOUOB, @ Ha
NoJNAX ORHMAKOBOTOC UBETA —
HeyetHoe. B nanuom cayuae 06a
KOHSl 32HMMAIOT Geibie Noia, W
Mbl uMeeMm HeueT. B cymue aan
Genuix noayuaeM Heuer.

INMponeaas  auasoruuHpi

. pacyeT naa HepHbiX GHUTYP, TAK-

*e noaywaem Hever. ITockoas-
Ky Geawle Bafincb 3a koHs d4.,
TO OMH ROJMHB CAel1aTh Xoi
Kb5:d4.

KonkypcHule 3agauusa

TLEANLCS

7/} //'/;,//%/

kvantmccme.ru

22. Hrpawuufi nepwurca 3a

Genyw ¢urypy. Kakoi xou ne
naerca?
Cpoxk

oTRPABRU  pewe

Hut — 25 aneaps 1983 coda

(¢ nomerkOR Ha KoHOEpTE

slflaxsxarnui konxypc «Kean-

rax, 3a0amus 21, 22»).



Itena 40 won.
Hupgexc 70465

Ha 3T0M pPHCYHKEe MAINl XYNOMHHK CYyMEN RmBep-
HYTb LaXMaTHyw JOCKY Hau3HawuKy. JAns s7toro
OH BOCMOAL3OBAJNCR NPEOGPIAZIOBAHHEM HHBEPCHH
OTHOCHTEALKO KpacHol oxpywHocTH. (Husepcus
OTHOCATEABHO OKpYXHocTH (O: R) — 3710 nipcob-
PR30BAKKE TMJOCKOCTH, NEPEBOAAILEE  TOUKY
M £ 0 B Touky M’ ua ayuc OM, ynosactsopsaw-
wyw coorHollenkin [OM|-|OM |  R%. Moapo6-

kvant.mccme.ru

Hee o6 3TOM 3ameuateibsom npeobpazoBaHHK
MOXKO NpounTatsy B «Kpaurtes, 1977, N 6.
¢. 38.)

BuHMaTesibbft unTaTenb 3aMeTHT, yTO H3006pa-
WCHHAR 31ech LUAXMATHASA [OCKA COCTOKT K3
49 nonek (Bmecto 64) — npH 3ITOM noayuaercs
xoudurypanus, Hmewulas OGonabwe ocel CHM-
METPHH.




