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Yuutbes

3710 npousowao 2 oktsbpsa 1920 roaa.
B Mockse, B 3naHuH, rie celyac Ha-
XOAHTCH TeaTp HMeHu Jlenunckoro
komcomo.la, npoxoauna Il cvesa Poc-
CHHCKOro KOMMYHHCTHUECKOro COK3a
Mogoaexu. B Hem yuactsoBaan 602
1enerata co Bcex KouioB Poconu.
B stor ACHb neped HHMH BbICTVITWI
JleHHR co cBOeH 3HAMEHHTOH peubkd
&«3a1a4H COK30B MONOIACHKH».

Eme He okonunaacw, ['parkaauckan
Bo#tHa. Paspyxa u roaoa 6e3pasnenbHO
FOCMOACTBOBAJIH H3 BCEH OTBOEBAHHOM
y Bparoe TepPPHTOpPHM CTpaHbl. A
JlenHH roBOpHA O KOMMYHH3ME, O TOM,
K3K CTPOHTb Oyiyuiee KOMMYHHCTH-
yeckoe obulecTBO, BO HMS KOTOPOro
Oblsiv  NIpHHECeHbI CypOBLIE  KepTBbl.

He Tax yx Beauka no obnemy 37a
peub, 4 Bce Bhi ee uwtand. Ho kamawlit
JH H3 BAc, Halllh JOPOrHe IOHLIC YHTa-
TeAH, NbITAICH BAYMATHCA B €€ COALp-
XaHHe, NOCTHYL IAYOHHY JCHHHCKHX
vbicaei? Hasepuoe, ectb cpean Be€ W
TaKHE, KTO «NPOXOAHIA» 3Ty peub, Kak
«NPOXOAHA» OH MHMO MHOMHX P23JeN0B
oOUIHPHOrO WKONBHOIO KypCa. A peub
35TY Hal0 H3YuyaTh, I(IPHYCM H3y4aTL
BAYMYHBO, HETOPONJHBO, HEOLHKPAT-
HO. Beab B Hed Jlewuu 3aBewas no-
NoAeXH CBOH Cambie Joporve H cBeT-
JIb{e MbICAH — MbICAH 00 YAHBHTENbHOM
H npekpacHOM ofulecTBe, KOTOpOro
N0 CHX NOP He 3Haqa HCTOPHS ueso-
BeuecTBa.

JleHHH HuYero He NpHYKpalUWBaJl
H He 3amanuuBal. [1yTb K KOMMYHH3MY
TpyaeH BJs aoO0H, 12Xe OYeHb BbICO-
Kopa3BuTOH, cTpaHun. M Bo cro kpart
TAKEACE OH MJIA HPOMBILLIEHHO OTCTa-
J0#, Hepa3BHTOH CTPAHbLL, O0ALILHHCTBO
HaceaeHHAl KOTOPOH HE 3HaeT Hu a3by-
KH, HH Ta0HLb YMHOXKeHHA. A HMEeHHO
TakoH Obiaa Poccun B 1920 roay.

CTPOHTENbCTBO KOMMYHH3Ma CBRA3a-
HO € ray0oKoH KaueCTBEHHOW mepe-
CTPOiiKoil BCero Xo3fHCTBA H CO3HAHMA
pcex uneHoB o6uecTBa. K300uane
MaTepHanbHuix 6aar, H300HAKe cBOGOA-
HOro oT paboThi BPeMEHH BO3MOXKHbI
TOABLKO HAa OCHOBE lIPeUeAbHO 3JCKTPH-
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KOMMYHH3MY!

(GHUHPOBAHHOIO, KOMNJEKCHOro aBTo-
MaTH3HPOBAHHOrO NPOH3IBOACTBA, OfNH-
PAOLIerocq Ha BedHuyadiune J0CTHXKe-
HHA HAaVKH M Texuuku. W ynpasaaTtsb
TaKHM TNPOH3BOACTBOM MOMKET TOJbKO
BCCCTOPOHHC 00pa3oBaHMHbIH, rapMOHH-
YeCKH (PU3NUECKH M Ay XOBHO Pa3BHTLIf,
HEeNpepbLIBHO COBEPUIEHCTBYWOHIHH cefsa
YenOBeK.

Kazanoce 6k, nas Poecwn nsan-
LaTOFO roAa KOMMYHH3M — 3TO He-
BEPOATHO Aadekoe Gyayuiee. Ho Jlenun
FrOBOPHJ1 O HEM KaK O CaMOM FlaBHOM
B KH3HH TeX, KTO CHIeJ B 3a.e, rje
npoxoana cve3x. OH rOBOPHA O HeEM
kKak 06 ucTopHuyeckH Hen3GexkHoi
peaabHOCTH.

Pepoaouny He cBOAATCA TOJBKO K
pPa3pylleHHd H YHHUTOXEHHIO, OHH
HHKOrIa He pa3pyllawT Bce, 4T0 Ouiio
32BOEBaHO YENOBEUECTBOM B NPOLIJIOM.
Peposioty  YHHUTOMAIOT TOJBKO YO,
YTO K AZHHOMY MOMEHTY BpPEMEHH no-
TEPANO NPABO Ha CYLIECTBOBaHHE, UTO
Melpaer O6uleCTBY ABHrathCsi BnNepen,
TOPMO3HT €ro Pa3sBHTHe. A YHHUTOMHB
ITO, OHHM OTKDHBAaKWT MNyTb HUBOMY,
HeusMepuMo Oosee NpPOrpeccHBHOMY.
“eBOJIIOIHA — 3TO HE TOJbKO FHFaHT-
CKoe pa3spyliensde, Ho H ewe Oonee
FHFAHTCKOE CTPOHTENBCTBO.

B 1920 roay mMuorumM B Poccuu Ka-
3a00Ch, HTO, pa3pyutas crapwit co-
UHAABHBLIA CTPOKH, Halo BMecTe C HHM
BLIOPOCHTb HAa CBaJIKy HCTOPDHH BCIO
NPOIAYIO HAYKY, KYABTYPY, HCKYCCTBO
H 00pa3oBaHHe H BMECTO HMX CO3A3Th
HeOhIBaAYI0 BO BCX CBOKMX HACTAX NpPO-
JeTapCKylo HayKY., KyJAbTYPy, HCKyccT-
BO, o6GpasoBande. [loMHHMTE JA03YHI
¢yTypHcroB:  «COpocum  IlywxuHa,
Hocroesckoro, Toacroro ¢ napoxoaa
coBpemernocTH!»? Ho JleuwH rBepio
3uaa, yro Oyayiluee PpoXK1laercs u3
UPOLWAOTO, H MOTOMY IOCAC CBEPKEHHA
CTaporo COUHAALHOIO CTPOR HAAO NpO-
AesaTth FHraHTCcKylo paboTy NO KPHTH-
UECKOMY MePeCMOTPY BCEeX MPOoWnX
AOCTHKEHHH  YeOBeueCKoro reHHA.

Kak #3BecTHo, MapKCH3M 06benu-
iHA B cebe BCC Jyuwee, WTO K 3TOMY



BpeMmeHt ObIO C031aHO B HeMeUKOH
KA2CCHYOCKOH PunocodHH, a HIMHHCKOH
NOAHTHUECKOH IKOHOMHHU H (panLy3-
CKOM yTonkHyeckoM couunaiusme. Ho
L4151 TOro 4To6bl BHINOJIHHTL 3Ty FHrakT-
cKyro pabory, Mapkc nosaxken Obu
riy0oKo OBfnaleTe BCeMH 3THMH WAes-
MH H TEOPHAMH.

Brinatowmscs yueHbM Onia ¥ Baa-
aumup HMabuu Jlewnd. Tlostomy o
npeKpacHo MOHHMAJI, uTo nepen pabo-
YHMH M KpecTbAHaMH Hdlel cTpaHbl
CTOWT HEBepPOSiTHO TPYAHaA 3afava —
nepecMoTperh Becb HAPOWNABH ONbIT
yenoBeuyectTBa, otobpath H3 Hero Bce,
UTO MO-NPEXHEMY SIBARETCH nporpec-
CHBHbIM, pa3BHTb H YCOBEpPLIEHCTBO-
BaTb BCE 3TO MPHMEHHTEJLHO K HOBBIM
HCTOPHYECKHM YCJIOBHAM, HOBBIM 3a1a-
yam oOwectBa. HerpyaHo O6biio Ol
pas3pyiiHTh I0 OCHOBaHKUA CTapyto Oyp-
KyasHylo cHcremy oOpa3soBakus. A Bor,
Kak roBopu JleHHH, «yMeTb pasJiu-
4aThb, YTo OblA0 B CTAPOH LIKOAE NJ0X0-
T0 H NONE3HOro Haw, ..yMeTb BbOpaTh
H3 Hee To, YTO HEOOXOAHMO AR KOM-
MyHH3Ma» — 3Ta 3allaya Oblia HaMHO-
ro Tpyauee. ¥MeTb BuiGpath TO, 4TO
HEOOXOAHMO A1  KOMMYHH3MJA B
NPOILJIOH HayKe H KYJbType, HCKYCCTBE
# 06pa3oBaHHH, MOIAH TONLKO T, KTO
XOpOWo OBJafiesl 3TOH HAyKOH H KyJib-
TYPOH. H3YUYHJ ITO HCKYCCTBO H CHCTe-
My obpasosauus. Orciona u caeayer
rnaBHas 3afada, nocraneHuas Hab-
HYOM B €ro peuH,— YYHMTbCH, YUYUTHCA
H VUHTbCH!

Ho M yuuTbCs MOXHO MO-pa3HOMY.
MoXHO APOCTO HAKanaHBaTh HOBLIE
3HAHMA B CBoell MaMsiTH, npeBpawas
ee B nopoGHe >sHNHKonennu. Jlewuu
Obl1  SIPOCTHBIM NPOTHBHHKOM TaKHX
¢MEPTBBLIX 3HAHH», KHHMHOW yHHBep-
cafabHoCTH. HmeHHo B 3Tol peun o
npoH3Hec 3HameHUTYIO ¢pasy: «Kom-
MYHHCTOM CTaTbh MOXKHO AHWL TOraa,
Koria oforatiiib CBOIO NaMsiTh 3Ha-
HHEeM Bcex Tex 60raTcTs, KOTOPhIE Bbi-
paloTa.lo Hea0oBeuecTBO®. 3HAHHE BCEX
foraTcTs, TO €CTb OCHOBHbIX (yHAa-

MEHTAJbHLIX 33KOHOB NPHPOAB M
obulecTea, — BOT, HO JleHHHY, NyTh
KO BCECTOPOHHE PAa3BHTOMY ueJl0Be-

KY.

Ho u 3T GoratctBa He [OMNXKHGI
Jeyb MEPTBHIM [PY30M B YelOBEYeCKOH
naMaTH. OHH ROMKHBI CTaTh CPeACTBOM
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nosceaneBHoit 60puObl 32 NOCTpoeHHe
KOMMYHHCTHUeCKoro o6itectBa. Crpo-
HTb 3T0 0OWecTBo — 3T0 3HauyuT
Kaaplil feHb, KaXAwfA yac pelwathb
KakKHe-To, MyCTh HeGoNblUHe, CKPOMHbBIE,
HO KOWKPETHBIE H [I0JIe3HLIE 3ALAYH.
M JleuwH npuBOAMT npHMepbl TAKHX
3afay, KoTopbie €ro clyluaTesH ROJXK-
Hbl pelwaTbh NOBCEAHEBHO: YUHTbCS ca-
MHM H YUHTb APYrHX — MOMOYb JIHKBH-
DHPOBaTh HerpaMoTHOCTh; CO3AaBaTh
oGwecTBeHnble Oropoabl — NOMOUb B
6opbbe ¢ ronoaoM: OPpraHH3oBatTh B Jde-
peBHe uAH B CBOeM KBaptane obecnc-
YEeHHEe YHCTOTH — noMmouy, B Oopble
¢ snHaeMHuecKHMH 3a00/eBaHHAMH.
«Co103 KOMMYHHCTHUYECKOR MOJIOAEHKH
doJuKeH ObITh yaapHo# rpynno#, Koto-
pas B0 BcAKoA paGoTe oOKa3biBaet
CBOKO MOMOIib, MPOABJAET CBOK HHH-
uMaTHBY, CBOM NouHH». Yenosek HabH-
paeTCA XH3IHEHHOTO ONBITA B NPAKTH-
yecKoit meAaTeAbHOCTH. Be3a Gopbbui Gup-
uoM He cTaHewb. CTpoHTENb KOMMY-
HH3Ma — TOT, KTO CTPOHT, a He CHAHWT
clloXKa PyKH W He JKaeT, Koraa sce Oynet
caenano 6e3 ero yyacTHf, 2 OH NPHIACT
Ha roToBoe.

B cBoeit 3ameyartesinHoW peunt Jle-
HHH JaJl 4eTKHH OTBEeT Ha BCe OCHOB-
Hbi¢ BONPOCHI, CTOABILKE Nepen CTpaHoH
H ee MOJONbiM NOKOJNEeHHEM: YTo TaKoe
KOMMYHHCT, KAK CTaTb KOMMYHHCTOM,
YeMy H KaK YUHTbCH, Kak co3AaBaTb
KOMMYHHCTHYECKYIO MOPalib, KaK Hay-
YHTbCA CTaBHTb HHTepechl obwiecTsa
Bulle CBOWX COOCTBEHHBX HHTEPECOB.
I10 Gbina 3aKOHUEHHAsi NPOrpamMma
KOMCOMOAA Ha BCce OyayuiHe BpeMeHa.
U Bce, yTo B Helt ColepmMTCA, CApa-
BeaNuBo B Hauin Auu. KoHeuHo, MHorue
KOHKpeTHLIE 33034, NpHBeAeHHble Jle-
HHHBIM B KauyecTBe NPHMepOoB, yXKe pe-
uleH. Ho KOMMYVHH3M elwwe He no-
ctpoeH. M kaxabill WKONBHHK N0MXKeH
CTaTb AKTHBHBIM YYACTHHKOM 3TOrO
CTPOUTEABLCTBA. A 3TO, KaK H B Tpex-
Hue roant, o3Hauaet — rayGoKo oBAa-
I€BATb OCHOBaMH HayuyHLIX 3HaHHH,
4KTHBHO YYacTBOBaTb B OOIECTBCHHO-
MoJIE3HOM TPyde. KarKAblf AeHb B KO-
Je, fioMa, Ha yJaHie peliatb KOHKpeT-
Hbl¢ 3a[a4H, CBA3AaHHLIC ¢ QOpPMHPO-
BaHHEM HOBOTO Y€/i0BeKAa H CTPOHTENb-
cTBOM HoBoro obiectsa. M ceroans
rnaBHas 3ajaua BceH COBeTCKOH MO-
JIOfEXH — YUYHTLCA KOMMYHH3MY!
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H. Kuxoun

Aopam Pepoposuy Hodpe

lpsuumMasich 3a 3Ty CTaThIO, 8§ He HMEA
B BHAY daTh Hayudhvio Ouorpauio Bbi-
1atoHLerocs coBeTckoro ¢puauka Abpa-
ma ®enoposiya Hodge, 100-aetue co
JHA POKACHHS KOTOPOTO HCNOJHAETCH
30 okrabps 1980 rona. buorpagus
Hodde xopouio n3rectHa u u3jA0KeHA
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B pAae KHHI M cTatedl o nem. # xo-
Tesl TOJALKO NOJENHTLCH C YHTATEAAMM
«KBaHTa» CBOHMH JIHUHBIMH BOCMOMH-
HaHHAMH 00 OCHOBOMOJIOXHHKE COBeT-
CKOH HIKOJIb (PH3MKOB, YUCHHKOM KO-
TOPOro sl HMeJ CUacTee GbiTh.
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B 1922 rony, koraa s yunacs
B BbINYCKHOM Khacce CpeAHel WKOoJbl,
B OAHO#H H3 LEHTPAJIbHbIX ra3eT NOABH-
Jlack CTaTbft Nox HazBaHheM «PusuHko-
MexaHHYeCKHi (paKyAbTeT», NOANHCAH-
Haf akKagzevukoMm AGpavom Pefopo-
BuueM Hodde. Mue B TO Bpems
G6uino Beero 14 net, xuan a B [lckose,
MJI0X0 MOHKWMAJ, 4TO TAKOE aKaZeMHK,
a HMf ¥ (QaMHIRIO aBTOpa CABIAS
BNEpBbIE.

CraTblo 81 BHHMATE/1bHO MPOMHTAN.
B He#t paccKaspBanocb © HeLaBHO
cosaauvom (QpakynvTete B [lerporpaa-
CKOM MOJHTEXHHYECKOM HHCTHTyTE. M3
€TaTbhi 6BUIO ACHO, 4TO 3TOT (PaKyJtib-
TET FOTOBHT CNENHAJHCTOB, KOTOpPLIE B
OAMHAKOBON CTeNeHH 3HAIOT (PH3HKO-
MaTEMATHYECKHE HAYKH H HHXXEHep-
Hble Ancuunavisl. [lo okoHuanun 310-
ro ¢akyjbTeTa CTYACHT MoJyyan 3Ba-
HHe HHXKeHepa-bu3nKa. MeHs B 1o Bpe-
MA B PaBHOW CTeNeHH HHTEPeCOBasH
Kak (PH3HKa, TaK M TEXHHKA, H 8 pe-
wug BO 4yTo Ol TO HH CTano NOCTy-
NHTb Ha QH3HKO-MeXxaHHYecKHi a-
Ky bTeT.

U3 crated Oblao scHO, 4TO ee
aBTop OhLT CO3/ATENEM H DYKOBOAHTe-
Aem 3toro dakynbreta. MHe, KoHeyHo,
3ax0TeNoch O HeM KaKk MoXHo OoJib-
Hie y3HaTh, H A CTal HWCKarTb KHHIH
A ®. Hobpe. K cyacrtbio, mue io-
BE3JI0O — A Hawen B OJHOM H3 KHHX-
HbIX Mard3HHO3 TOJIbKO UTO BHILIIE ALLIYIO
H3 TMeyaTH KHHIy, KOTOpas Ha3biBa-
Jdack «JleKuun no Mosekynsapuof ¢u-
3uKe». ITy KHHIY $i He TOAbKO Mpo-
YHTad, @ CTan BHHMATeNbHO H3y4aTb.
3aHATHe 6bI0 Ype3BHYANHO yBJeKa-
TeSIbHOE, HO He OYEeHb-TO JeTKoe.
desno B TOM, uTO B OTIHYHE OT
APYrHX KypCoB (hH3HKH, KOTOpble 00biy-
HO HAYHHAMHCh C OMHCAHHA MeTO/0B
H3MEPEHHS (PHIHUYECKHX BEJIHUHH, ITOT
KYPC HAYHHAJCA C H3NOMEHHSI CTpOC-
Hufl BeulecTBa. B yBaekateabHoH ¢op-
M€ PacCcKa3blBaaoch B KHure o6 onbitax
Pesepdopaa, nokasaBiukx ianetap-
Hoe CTPOEHHE AaTOMOB, O [BHXXEeHHH
MEeKTPOHOB BOKPYr fiApa aToMa W MHO-
roe apyroe. Bce 370 ANA Hac, WKOJb-
HUKOB, GOm0 HoBbHIM. Haabwe, nociae
KpaTKHX CBeAeHHii 0 3aKoHax MexXaH-
KH, KOTOpble TOXKE H3J1arajHcb No-HO-
BOMY, aBTOp HeNnoCpeACTBEHHO MPHCTY-
Najd K H3N0XKeHHI0 MOAEeKYJsiPHOH Teo-
PHH MaTepHH.
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Tak s NO3HAKOMHJICH 3304HO C
akazeMHkoM AGpamoM DPepoposuuem
Hodde. (M3 sHuukIOneamu s, Ko-
He4Ho, Y3Hall, 4YTO aKaleMHK — 3TO
BbiClWee YyyeHoe 3BaHHe B Poccuu.)

OcyulecTBHTb CBO€ XKellahHe To-
CTYNMHTL Ha (PH3HKO-MexXxaHHueCKHit da-
KynabTeT A cyMea auwb B 1925 roay,
Koria MHe wucnoaHuwioch 17 aeT,
TO €CTb CTONBKO, CKOJIBKO HeoOX0oaNMO
Oblno uMeTb, uToObl CTaTb CTYAEHTOM
By3a: MoJioxe |7 JeT B HHCTHTYTHI
HE NPHHUMAJH.

Koraa s cran cryneHtoM ¢u3HKo-
MeXxaHHYecKoro paKy/ibTeTa, MHe CTaJIo
fICHO, 4TO HM#a ero dekKana AGpama
®enopouuya Hopde 6uiio okpyxkeHo
JEereHlaMH: HanpuMep, YTBepXKAaliH,
YTo aKaAeMHK caM npoBepAeT AaH-
Hble O KaX/I0OM MNOCTYRNallleM Ha
3TOT (aKyJsbTeT, peluaeT BOMPoc ©
npHeMe, uHTaeT JeKUHH CTyAeHTaMm,
NPUrAaW4EeT JyYyluHX YYEHBIX CTPaHbl
ONA 4TEeHHA JeKUHK Ha ¢aKkyabrere
H, HECMOTPS Ha BcCe 3To, elle py-
KOBOZHMT HayuHbM QDH3HKO-TeXHHyec-
KHM PEHTIeHOBCKHM HHCTHTYTOM (HH-

CTHTYT  Obl1  pacnoAoKeH  uepes
aopory or [lonHTeXHHYeCKOro HH-
CTUTYTA).

K BeqHKOMY MOEMY COXaZcHHIO,
KOrga Yy Hac Hayaaca Kype Jek-
LHK nO obwed dusuke, Abpam Pepno-
poBi4 Oblil B KOMaHAMPOBKe 3a py-
Gexom. [lepBme smecsum Moero mnpe-
6LIBAHHA B HHCTHTYTE, KOTOpHE MHE
Ka3anHuchb OeCKOHeYHO AOJITHMH, i HH
pa3y He cmor ysuAerb Modde, xota
MHOTO O HeM CAbllan.

CTaplieKypCHHKH  PACCKa3biBajH
HaM O erc HayyHoix padorax, HanpH-
Mep, TAKHX, KaK YBeJHYeHHe npou-
HOCTH MAaTepPHas0B NPH JHKBH1ALMH
HMEIQOUINXCHA HA HHX MHKPOCKOHHUECKHX
MOBCPXHOCTHLIX TpeiluH. Pacckasbl-
Bani O paborax akKaaeMuka no cos-
NaHHI0 H30AATOPOB, BbINEPKHBAIOILHX
OrPOMHbIE  IJEKTPHUCCKHE HalpsHe-
HHS.

Takasn paxkHasn skcnep HMeHT anbHan
pa6oTa, KaK AOKAa3aTEeAbCTBO CYULECT-
BOBAHHA 31EMEHTAPHOrO 3aprpa —
371eKTpoHa, Hapaay ¢ MuankkeHow
6uiia npoagesada A. ®. Hodde. Mum
ObliH  3THM  OuYeHb TIOPALI, H HaM
HMIIOHHPOBAJO, YTO B KHHre Munnuke-
Ha «3JVIEKTPOH» Mbl HAXOAMNH CCbiA-
KH Ha paGoty Hodde.



Takxe OT cTaplweKypCHHKOB Mbl
Y3HaJH, 4T0 JOBOJIbHO G0MbLUOE YHCAO
CTYJIEHTOB (PH3HKO-MeXaHHYeCKoro ¢a-
Ky/ibTeTa yXe pa6oTtaer B PH3HKO-
TEXHHYECKOM PEeHTTE€HOBCKOM HHCTHTY-
Te. FCHO, YTO KaMIbil H3 Hac Meu-
Tan CTarb COTPYAHHKOM 3TOro, TOraa
y&Ke NpocJaBACHHOro HHCTHTYTA.

XomuaH  CAYyXH, UTO aKafAeMHK
Hodde nan ykazanue BCcem npenopa-
BaTeasiM-PH3nKam, GoJbIWHHCTBD K3
KOTOPHIX ObliH COTPpyAHHKaMK DH3HKO-
TeXHUYECKOro HHCTHTYTa, CReuHasbHO
NPHCMATPHBATLCA K CTYAEHTaM M Hau-
GoJiee CNOCOOHBIX peKOMEHIOBaTh IR
paGoThl B HHCTHTYT.

Bpema wdio, a s Bre ente HE cMor
vBuaetb AGpaMa Penoposuua.

BuepBuie s yBHAes ero B [HM
npaszanoalua 200-ietusi AkageMuu
HayK, No3aHed oceHblo 1925 ropa,
Koraa OH y KaiauTkKh aBopa PHauko-
TEXHHYECKOTO HHCTHTYTA  [IpoBOXKaA
rpynny yyeHniX, NpHEeXaBUWiHX Ha Npasa-
HoBaHue 106GHAeA. D10 6L CTPOHHBINA,
BbICOKHH YEJIOBEK, ¢ CeACIOILUHMH yCa-
MH H JOBOJBHO O0MbWIOH ABICHHOM.
Cpean rocTedd peako BhieNsfdcs yedo-
BeK B Ya/IMe, OYEeBHIHO, HHAyC (103-
Xe A y3Haa, yto 3T0 OB HM3BECT-
HbI HHAyCCKuH ¢u3nk Paman).

B 1926 roay, Oyayuu CTyneHTOM
BTOPOro Kypca, i 6bl PeKOMEHAOBAH
AAf paboTel B PUIHKO-TeXHHUUCCKH#H
PEeHTreHOBCKHI WHCTMTYT M RNonan B
Na6opaTopHIO MaTHHTHBIX  SIBJEHWH,
KoTopo#t pykosoaun $HkosB I'puropre-
By Jopoman. C 3rtoro Bpemenu A
Bugen AGpama Pepopoiua Hodde
eXeHeleNIbHO NO NATHUUAM, TaK Kak
KaXAylo NATHHWLY., ¢ 5 Ao 7 uwacos
Beyepa, B TeueHHe MHOFHX JeT B
HHCTHTYTE NMPOHCXOAHAO TaK Ha3biBae-
Moe pedepatHBHOe cobpaHue, D70 6hi-
Ji0 HayyHoe coOpaHue noj HEeH3MeH-
HulM npeacepatenbcTBoM AbGpama Pe-
AOPOBHYA, HA KOTOPOM COTPYAHHKAMH
HHCTHTYTA JiH6O AOKJAaAbLIBAAHCh OG-
CTBEHHble HayuHble paboTbl, b0 pe-
¢epupoBaiich Haubodee HHTepecHble
CTaTbH, NOABUBIUHCCA B  MHPOBOH
HayuyHoOH neyatH. IDTH.pcdepaTHBHblE
coOpanna OblJIH MOLLHBIM CPEeACTBOM
KOJWVIEKTHBHOIrO BOCMHTAHHS MOJOABLIX
HAYYHbIX COTPYAHHKOB, KakK, BMpoOueM,
M BCCX HayulblX PabGOTHHKOB HHCTH-
TyTa. 31eCh YMECTHO BCMOMHHTL CJI0Ba
akagemuka Hukonas Hukoaaesuua
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CeMeHoBa, KOTODPbil Kak-To cCKa3aJ,
uTo OCHOBHOe c¢Boe o6pasoBaHue B
H3HKe OH NOJYYHS He B YyHHBep-
cuTeTe, a Ha pedepaTHBHHX cobpa-
HHAX PHINKO-TEXHHYECKOTO HHCTHTYTA.
JelicTBHTEABHO, KaKHe OBl CJIOXKHBIE
H TPYAHLIE BONPOCH HH pa3bupaiuch
Ha 3THX CcOOpaHKAX, OHH BCerja
NPOXOMHAH AKTHBHO, OCTPO, @ B KOH-
ue cobpanus AGpam DeaopoBHu yMes
TaK pa3bACHATb 060 CJNOXKHBIR BO-
npoc, 470 BCE OKa3biBaJOCh NPOCTHIM
#H sacubiM. Ho noHauwaay Ham, wMo.o-
DbIM COTPYAHHKaM, MHOroe 0CTaBaJoCh
HEMOHATHBIM.

Ha pedepatusunix  cobGpanunx
00CYXKAANCA BECbMA [(LHPOKHH Kpyr
¢usnyeckux npobseM, nOTOMY YTO
HayuyHasi TeMaTHKa HHCTHTYTa Obila
BeCbMa pa3HooOpa3HON — OHA OXBATHI-
BaJa MOYTH Bce nMpobJieMbl COBPeMEH-
HOH ¢u3nkud. Tak, Hanpumep, B HH-
CTHTYTE 33aHUMAaAHCh BONPOCAMH ATOM-
HBIX CTOJKHOBEHHH, AaKyCTHKOH, ou-
3HKOH MarHHTHBLIX fIBJAEHHH, ONTHKOH,
TeNJOTeXHHKOH, paaHoQH3HKON u pa-
AHOTEXHHKOMA, PHIKHKONA PEeBTreHORCKHX
AyYeH W JPYrHMH BOMPOCAMH, BKJIO-
yaa (H3UKY AH3JEKTPHKOB, KoTopad
B Te BpeMeHa Obla OCHOBHOW che-
uHanbHOCThIO AGpama ®epopoBHua
Hopde. Hac Bcerna yausnsaaa cno-
cobuoctb AGpama Depoporuua 10
TOHKOCTH pa3bHpPaTbCA B KaXKAOH H3
CTOJIb pa3HOPOOHBMX obaactedt ¢H3H-
KH. Mpl BOCXHIANHCH €ro TaNaHTOM
pacckasblBaTb © CaMbiXx  CJAOXKHBIX
Beulax ¢ HeoOWuaHHOH nNpPocToTOM H
ACHOCTHIO.

BcnomMuHalo oaHH H3 NepBLIX AGKAA-
nos A6pama ®enoposuua Hodge nia
CTYACHTOB O NPOYHOCTH KDHCTAMAOB,
KoTopaa Torda Oblia ofHo# w3
aKTyanbHBIX npo6aeM GPU3HKH KpHCTaJ-
J0B. CJ0KHOCTL npobieMbl 3aKOyUa-
Jlacb B TOM, 4YTO J[AOBOJbHO CTporas
¢u3Huyeckass TeopHA no3BoJsfa pac-
CYHTATL NPOYHOCTL KPHCTAAIOB, HO
ONbIT MNOKa3biBal, YTO peasibHasf npou-
HOCTb KPHCTAAIOB 3HAYHTENbHO MeHb-
we pacyeTHbIX 3HayeHuit. A. ®. Hod-
¢e Halles npHUKHY pacxoXxaeHus
MEeX/y H3MepeHHbIM Ha OnbiTe 3Haue-
HHEM NPOYHOCTH KpHCTAJAAa H Mpel-
CKa3zaHHbIM Teopue#. IlpHunHa 3Ta
3akilouansacb B TOM, YTO Ha NoBepX-
HOCTH HCCAEAYeMOro KPHCTaaaa Beeraa
uMelnTca  neeKTel B BHAE MHKPO-



CKONHYyecKHX TpeuluH. TIpu Jedopwma-
UMH KPHCTA.1a, HanpuMmep. OpPH ero
pacTAMeHHH, Ha  3THX  TPeUHHaXx
BO3HHKAKT TPOMALHbLIE MeXaHHYECKHe
HalPSAXEHHA, 3HAUHTEAbHO NPeBLILIAK-
I{He BHeILIHHE HANPAKEHHS, NPUACKEH-
Hble K KDHCTaany Kak uedomy. B
CHAY 3ITOTO HMEHHO B TeX MecTax,
rie HMeloTCH MHKPOCKOMHYECKHC Tpe-
IHHLL, 1 IPOHCXOAHT Pa3pbB KPHCTaN-
Aa npH ero aoedopMaumH NpH BHewWw-
HUX HANPAXEHUAX TOPa3a0 MCHBLUHX,
yeM pacyeTHble 3HAYeHHS NpelesibHO
HOUYCTHMLIX HanpsXeHui.

A6pam ®eaoposnu Hodode nora-
D3ACH, YTO, ECAH NOMECTHUTL KPHCTA
B PAacTBOPAIILYIO ©ro >XHAKOCTb, TO
NOBEPXHOCTHHIH CJIOU C ero aedekTa-
My OyfeT yiajdieH, clefoBaTesbHO,
HOBEPXHOCTb KPHCTanAaa cTaHeT [0-
BOJbHO COBEPUICHHOH, NPaKTHUECKH Oe3
AeeKToB, H NPOYHOCTH TAKOro KPH-
CTaJs1a B XHIAKOCTH NoJiKHa NpHOAH-
XKaTbCH K TEOPETHYECKOH.

[Ipowe Bcero OblAO  NPoOBepHTH
5TO NpPeanoJsiOXKeHHWe Ha KPHCTaanaax
NoBapeHHOH CO.H, XOPOWO pPaCTBOPH-
Mo# B Bojde. Kpucraan kameHHo#t coan,
Norpy»eHHelii B BOAY. ACJKCH ObITb
3HAUYHTEALHO NMPOYHEE KPHCTAANA, Ha-
XOAAIEerocsi B BO3jayXe. OnwTol
A. ®©. Hodde 6aectsiue noarsepau-
AH 3Ty HAEK, @ CaMo FIBJIEHHe YNpou-
ICHHA  KpUCTanjia B  PAacTBOpHTEAE
nosyunsio nassaHue spperra Modde.

B ynoMsinyToM Bbilue aokhaae AG-
paM DenopoBHU AEMOHCTPHPOBAA HiEK
00 yMCHbUWEHHH MPOUYHOCTH Teaa Mok
BAHAHHEM HeGOMbLIMX TPellHW Ha ero
NOBEPXHOCTH CJACRYIOIUIHM MPOCTERLLHM
onbitom. OH 6pan 3a KOHUB NOJOCKY
6yMar# M nbiTalnCcA €€ pacTAHYyTb —
Gymara He pa3pbiBanacb. 3aTeM OH
nenan  MajdeHbKHE Hajape3 nonepek
MOJOCKH, K Torda OyMara oT HMUTOX-
HOro YCHAHS Pa3puiBanach.

Bcien 3a 3THM ONbITOM OH deMOH-
cTpupoBai elle oaAWH. B Goabuiom cre-
KJASHHOM cOCYne ¢ BOAOKH HaXOAWAHCH
CTEKJSAIHHbIE NAJOYKH, KOTOPHE «MOK-
JH» B TedeHHe HECKOJbKHX CYTOK.
Takue »e cyxHe CTEKNSHHBIE NAJOYKH
Nexanw Ha JNeMOHCTPALIHOHHOM CTOJE.
Hopde Opan natouxky u3 nemauHx
Ha cTofle W M3ruban ee. Kak u cne-
DOBANO OXHAATH, Najoyka TOTYac Jo-
manace. Ilocne 3Toro oH BbiHHMAN na-
JOUMKY H3 COCyIa C BOROH H TaK Xe
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MbBITANCH €€ H30THYTh, NpH ITOM €My
yiaBaJjoCbh COFHYTb €€ B KOJbUO. JT0
O6BACHAAOCH TEM, UTO BOAa, XOTH
H B HC3HAUMTENbHO#H CTeNeHH, HO pa-
CTBOPAET CTEKJIO; NoCAe AJNHTEIbHOTO
npeOhiBaHKHs B BOJde MOBEPXHOCTHL
CTEKJNAHHBIX  NAJOWeK  CTaHOBHAACh
CcBOGOAHONW OT TPELWMH, H MOCEMY OHH
aerko crubaduch. Tak npocTeiMu onbi-
TaMH B CPaBHHTEAbHO KPaTKOM OOKJa-
ne AGpam DejopoBuy  gomec 0
CBOHX CJyLMATe/el CAOXKHYIO npobne-
My TEOPHH TIPOYHOCTH KDHCTaJAJOB.

B tom, uto A6pam depopoeru 06-
Aanan HeoOblKHOBEHHBIM TANAHTOM Ha-
XOOHTb Cnoco6b  H3JA0XKEHHSt CJAOXK-
HbiX BOHPOCOB HIKKH NPOCTHIM H fAC-
HbIM A3LIKOM, HE XECPTBYSA [PH 3ITOM
CTPOroCTbIO H3NOKEHHA, | MOr 1HIN-
Huit pa3 yOeAWThCHl, MpOCAywaB pAd
JAeKuK# u3 obmero Kypca QH3uk,
NPOYHTAHHBLIX UM NEPBOMY KYyPCy Haule-
ro ¢akyabtera, Korda s Obla CTYLCH-
ToM BToporo kypca. Hoge ne obua-
Aad OpPAaTOPCKMM TalaHTOM, HO ero
H3NOXKEHHE  MpeAaMeTa  OTJAHUYANOCh
HeoOblUa HHOM SICHOCTbIO, CONPOBOMXKAA-
J0Cb  OJeCTALHMH  JEeMOHCTPALMAME,
H TpYAHo ObiNIO He yBJedbCsi (PU3HKOH
B €r0 H3JOXCHHH.

[loaxe A y3Ha., 4TO B 60ALWHHCTBEC
nepedoBbIX CTPpaH Mupa ob6iuMM Kypc
GHU3NKH YHTEIOT KPYNHEHWHE yyelible.
JT0 MNOHATHO, NOTOMY 4HTO HMEHHO
B obmev Kypce ©OHIMKH CTYIeHTaM
AaeTcs NpeAcTaRaeHHe 000 BCel Qu3u-
Ke B lEJAOM, a 370 cnocoOHB caenath
TONbKO BHLAAKILHECH yueHble, 006.a-
natoLlHe WHPOKHM HAaYUuHLIM KpYyroso-
poM. Takum BBOAWWHMCA QUIHKOM
u O6bln Abpam DeaopoBuu Hodde.
Hapany ¢ Gonbwo#l HayyHoH paGoToit,
KOTOPYIO OH NOCTOAHHO Beid, AGpam
PenopoBHY  NPOABIRA  110BCEAHEBHYIO
3a60Ty O MOI0AbIX HAYYHBIX COTPYA-
HHKaX H, eCTeCTBEHHO, CTY€HTaX CBOC-
ro pakyabTeTa.

$1 BCMOMHKHAK MEPBYIO KCKYPCHIO
NePBOKYPCHHKOB 110 (DH3UKO-TEXHH-
yeCKOMY WHCTHUTYTY. Pykosoann 3k-
cKypcred cam  akaaemuk  Hoddde.
OH Boaus Hac No J1abopaToOPHAM, H Mbl
BOOUHIO YORAHINCDL, HACKOJBKO HHTEH-
CHBHO paboTadu HayuyHble COTPYAHHKH
uHCTUTYTa. [lOHATHO, YTOo GONBLIHHCT-
BO M3 HaC BMNepBbl¢ BHAeJH HACTOR-
Wyt Hayuityw JaabopaTopHio, BHep-
Bble BHIEAH COBpeMeHHoe Hay4Hoe
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0bOPVAOBAHHC:  BaKYyYMHBIE  HaCoOChl,
cozaaloiiHe paspexeHne no 106 mwu
pT. 1. (310 O6bH nud@y3InoHHBIE
HaCOCH, CAeNlaHHbie 30CCh e B HHCTH-
TYTCKO# MacTepckolf, KOTOPYIO HAM To-
Ke MOKA3aNu): 3INeKTPOMEeTPH, € Mo-
MOULLK  KOTOPBIX H3MCPAMHCH TOKH
nopanKa 10°° A, TexywmHe uepes [H-
2TeKTPHKH; PTYTHBie JaMNLl JAs No-
JAyueHHa yAbTpapHONETOBOro -CBeTa;
PEeHTTeHORCKHE®  VCTAHOBKH... 3aTaHB
AblXaHHe, CAyUladi Mbl O0OBACHEHHS
JeHCTBHA BCeX 3THX 4qydecC, KOoTopble
naan Ham AGpam Deaopohd,

lNpaena, Hac HeCKONBKO CMYTHJA
HCKAA «HCAKKYDATHOCTb» CaMuX ¢H-
3uyecKHX ycTanoBoK. Ham kasanocs,
4yTO OHH COGpaHbl HeJOCTaTouHO Kpa-
CHBO H H3SIIHO, HO Mbi He Petlanuch
AeAaTL KPHTHUECKHE 3aMeyaHdsi no
ITOMY HUBOAY.

Hakohen, Adpav PeiopoBHY ripH-
e Hac B .daboparopuu, riac Ha cro-

Jdax ObliH YCTAHOBMH, CMOHTHPOBAH-
Hbie ¢ Qogeuied  TINATETbHOCTHIO,
rac  uapsa  noanbid  nopsiaok. B
ITHX .laGO[)aT()pHﬂX Mbl  HO BCTPE-

THAH HY OLHOH MHBOM AVIUH, UTO HeMma-
A0 Hac yauBHao. AGpam PeaopoBu
fpoued Ha HAlKWX JAHLAX YAWBJEHHe
H HOCNCWWA DPA3ZBACHHTL YBHAEHHOE
HEMHOrO M3BHHSIOULHMCA ToHOM: «Bub
e VAMBASATECH YHCTOTE W NOPALKY
B 3THX nabopartopusx. IHeao B ToM, yro
3aech Cefuac RUKTO He paforaer —
COTPYRHHKH HAXOAATCHA B OTMNVCKEey.
[locae 3THX CA0B Mbl HQHHAH, YTO MPH
HHTeHCHBHOH Hay4yHoH paboTe M0OAM
Goablic obpainaloT BHHMaHHe Ha Cy-
U1ecTBO AeJa, @ He Ha BHEWHIOK Kpa-
COTY H HM3AWECTBO. 3aMeuy TyT Xe,
YTO B TO BpeMfl HeMmoCPeACTBEHHON K-
CNCPHMEHTANBbHOH paboToH, TO ecTb

VOHTaXOM YCTaHOBKH, COOPKOH CXeM,

3aHHMANKHCh BCe (PU3MKKH BHE 3aBMCH-
MOCTH OT HX paHra, HauHHasi C camo-
ro akagemuka Hodde H koHuaa Tonbko
uTO NOCTYMHBUWIMM B AaB0opaTopHIO
ctyaeutoM. Jlo6oll  GH3UK-IKCHEPH-
MEHTATOP B TO BpeMs J0JKeH Ouid 6uiTh
MACTCPOM Ha BCe PYKH! H MeXaHHKOM,
H CTCKJOAYBOM, H /IeKTPHKOM, H IJIOT-
HUKOM.

Camo co6o¥ pa3symeetcsi, uToO
nocae 3TOH SKCKYPCHH BceM HaM Ka-
3aMl0Ch HOUTH HeAOCAraeMbiM CUACTbEY
nonacTh B HYHCIO COTPYAHHKOB HH-
CTHTYTA.
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...Ha BcCo xH3Hb  33aNOMHHACA
mHe 1928 roa. B stom roay cocroanca
ouepesiHo#, wecToM no cuety, Bcee-
CoI03Hbil Cbean ¢usukos., Opraunsa-
TopoM cbedga Obn akaneMHK Hodde.

O6bHUHO YyuaCTHHKAMH CBe310B Gbi-

JH  yXe 3pedble  QHIUKH, KOTOpbie
AOJAXHEL  OBIJIH  BHOCHTb  ACHEMHbIE
B3HOCH, CPaBHHTEJLHO  3HAUYHTENb-

Hbie, BO BCSIKOM Cdyuae C HalleH CTy-
AeH4veCkoH ToukH 3peHusa. [lostomy
eCTeCTBEHHO, YTO CTVAIEHTHI HA Cbe3]
He nonajaiu, Ho... Ho 3ToT cbesa
661 ocobeHHblE!

Bo-nepBbix, Ha oprauu3aimio Cbes-
0d NpaBHTeJIBCTBO BBIAEJHJIO NOBOMb-
HO 3HauuTeldbHyK cymMmy. Bo-BTophiX,
Ha c<be3n ObliH NPHrNaiielw Kpyn-
Hefllve GUIHKK MHPA, ¥ MHOTHE M3 HUX
Ha NpHrialleHHe OTKAHKHYJAHCh. Ha
cbe3nl npHOLIO 20 HHOCTPZHHBIX ae-
aeratos 3 [epmanuu, Ppanuuu,
Anranyu, CIUA, Tonnanawu, MNonbuiw,
YexocioBakHu, Cpeld NpHeXaBLIKX
Obl1H TAKHEe BCEMHPHO  H3BCCTHBLIE
bHaukH, kak JleGait, Bpuanwen, Jlu-
pak. JTiouc, IToab, Bopu... Tak uto sror
cbe3fl Obll NPAKTHYCCKH MeXAYHapon-
HIM. B-TpeThHX. nporpasmma npoBene-
HH® Cbe3Aa Oblla HeoObluHO#: Cbe3a
oTKpoeTcsi B Mockee, HO oCHOBHasf
yactb ero paboTet OyaeT npoHCxo-
AWTb HA CReUNasnbuo 3adpaxToBa HHOM
napoxofe, KOTOPHK oTRpasUTCa B NJa-
BaHHe BHH3 no Boare ot ropona Hux-
uuit Hosropoa (ceituac r. Fopbkwuit).
ToHsiTHO, uTo cpeny CTYACHTOB TOJMLKO
n OblNO, 4YTO PpPasroBopoB o6 3ToM
yyno-cresfe. O ToMm, utobbl NOOGHIBATDH
Ha HEM, Mbl He CMeJIH JaXe H MeuTaTsb.

H uro me?. .

Bckope Mbl ¢ BOCTOProM y3Haau,
yTo No HacTosiHHio AGpama Denopo-
Buua Hodde oprkomuteT npHHsA pe-
LUeHHEe MPHraacuTh Ha Cbe3d HEeKOTO-

poe KOMHYeCTBO JYuHIHX CTYAEHTOB
bH3MKO-MeXaHHUecKoro  daKynbTeTa
JleHuHrpanckoro  NoSHTEXHHYECKOrO

HHCTUTYTAa H (DH3HKO-MaTeMaTHueCKHX
¢dakynbTetoB Jleunurpanckoro v Mo-

CKOBCKOro VHHBepcHTeTOB. B yuncae
NpUraauleHHBIX  OKasaics o aBTOp
ITHX CTPOK.

Cbe3n Obl OTKPHT aKaleMHKOM
A. ©. Hodde B akToBOM 326 MOCKOB-
CKOTO rOCYAapCTBCHHOrO  YHHBEPCH-
TeTa. 3aBpeMs paboThl Cbe3fla 40KHO
6b10 ObITh NpoOcaywano okono 160



NOKJ3[0B, H3 KOTOPBIX 6ObINASA YacTL
HOCH8 SKCMEPHMEHTANbHbBIH X ap akTep.
[lepBoe obiee cobpaHue 6BINO 110CBSI-
uieHo BOJIHOBOH MeXauuke. Berynu-
TeNbHOE CJAOBO H AOKAaA O NPOH3Be-
JIeHHLIX H BO3MOXHbIX 3KCMEPHMEH-
Tax, AOKa3biBAKLIUX BOJHOBYK NPH-
pony matepun, coeaan A. ®. Hodoe.

MHe oco6eHHO 3aMOMHHAOCH 3ace-
HaHue, Ha KotopomM ofcyxknaajach pa-
6ota Hefitona Munepa, KoTopbli no-
BTOPHJl 3HaMeHHTHI onblT Maiikeab-
COHA M NoJyuna 6yaro Obl NPAMO Npo-
THBOMOJOMXHBIH pe3yaLTaT, uTo npo-
THBOPEUHAO CreUHAIbHOH TEOPHH OT-
HocHTesdbHOCTH. HyXHo cKasaTte, uTo
B T€ BPeMeHa eLle WAW CHOpbl 0 Cnpa-
BeJNHBOCTH CMEeUHANbHOH TEOPHH OT-
HOCHTEIbHOCTH JiHiuTeiHa. §1, fa H He
TOABKO A, a BCe Te, KOMY ceHuyac 3a
WeCTLACCT, MPeKPacHo NOMHHM OXe-
CTOYEHHBE JHCNYTH Ha 3Ty TeMy.
H cpean 3apyGexHbix, W Cpeiu co-
BETCKHX (PH3HKOB ObliH NPOTHBHHKH
3701 Teopuu. EctectBenno, oun yxsa-
THAKCH 3a paboTy Muaepa kak 3a ewe
OAHO «[I0KA3aTeJLCTBO» HECOCTOHTENb-
HOCTH TEOPHH OTHOCHTeJbHOCTH. M A
XOpoluo MoMHIO BbicTynaeHne A6Gpama
Qepoposuua Hodde Ha 3acenaunuu,
rae OH, cfenaB noApoOHLIR aHaAu3
3KCNEePHMCHTANBLHOH  YCTaHOBKH MH-
Nepa, NOLBEPr ee YHHUTOMXAlouLeH KpH-
THKe W 1I0Ka3a/l HeCOCTOATEIbHOCTh Bbl-
BOAOB, CACJaHHbLIX aBTopoM. B ganb-
HeftiweM AGpamy DefopoBHUy Heod-
HOKPAaTHO NPHXOAWAOCH OTCTAHBATH
CrpaseANHBOCTL TEOPHH OTHOCHTEb-
HOCTH JfiHwWwTedHa OT Hanafok ee
NPOTHBHHKOB.

Ho BepHeMcs K cwe3ay (DH3HKOB.
Ha sropoi naH TpetHit selb BeCb CO-
CTaB Cbe3na, a 370 ObLIo NMpHMEepHO
150 wesoBek, cleuHadbHbIM MOe3/10M
6uin noctagraeH B Humunié Hosropon.
Heckoabko 3acenandi Oblio npose-
Aeno B Huxeropoackow yHHBepcHTeTe.
3ateM YyuacCTHHKH cbe3zga OblaH pas-
MelleHbl Ha [N2pOXOfde, H Hayaaoch
nhasamde BuW3 no Boare. PaGora
cbhe3ga lle IPeKpawanNach Ht Ha OAHH
AeHb. 3acelaHHf MNPOXOAHWAM H Ha
napoxofe, H Ha octavoBkax. B Kazanu
n Caparose 3acefsaHust COCTOSIHCH
B cTeHax yYHuBepcHTeToB. M Bee BpeMms
Mbi OLLyWaaH, 4To Haw NoGHMbIR
AGpam Penoposuu Hodpdpe — ayia
cbesfla. Mbl BHJeAH, KaKHM aBTOpDH-
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TeTOM M0Ab30BAJCS OH HC TOAbKO Y
CBOMX COBETCKHX KOAJeT, Ho H y HHO-
CTPaHHBIN (PH3IHKOB.

Bo Bpems nnaBaHus oCTAHOBKH
LeAaAHCh He TOJAbKO MO Aed0BLIM CO-
00paKeHHsIM, HO H MPOCTO ANSl OTidbl-
Xa B QUeHb XHBONHCHHIX MecTax Boa-
rH. 3aecb, Ha OTAbIXe, MLl HAGII0 141
AGpama PenopoBnua yxe B COBep-
weHHo aApyroit o6ctanoske, lasm Gwiao
HCHPHBHMYHO BHAETbL ero, Oprahu-
3YIOWEro HrPbli Ha CBEXEW BO3AYXC;
HANpHMep, cocTR3aHHe B Oere. B Ko-
TOPOM OH CaM TNpPHHHMAJA yyacTHe.
He Jauwnum 6Gyaet OTMETHTbL, uTo
Abpam PeaopoBuu Hensnoxo Geran u
noBoAbHO yacto mobewaman  Gonee
MOJIOABIX COMEPHHKOB.

[Tocne okoHuanus oduuHadbHOR
4YaCTH Cbe3/a COCTORJACh MOe3AKa ero
yyacTHukoB Ha Kaska3s. B nepswii we
JleHb NyTH B Hall CTY/€HYeCKHH Ba-
rod npuuwav B rocti Hodde. [Monw,
He6aii w apyrie He MeHe¢ MNpociaB-
JACHHble yuyeHble. Kak cefluac nommuio.
AGpam DefopoBHU MNPeATIOKHA HAM
HEPY, 33KAKUABLIYIOCA B CAEAVIOUIEM.
YUACTHHKH  UTPBI, PACNOJNOMKHBILHCDH
0 KPyry, HauWHalOT MO OuepeflH Ha-
36IBaTh HMelld H3BCCTHHIX  YHEHBIX.
[Meperiit yuacTHHK Ha3biBaeT oMy (a-
MHJHKD, BTOPOH H43biBaeT yXKe Ha3BaH-
HYIO QaMHIHI0O H p06apiacT euwle OXIY
H Tak fnanee. U3 wrpel BuiGmpact
epBLIM TOT, KTO 3a6yaeT XOTL OH)
HasBanHyo ¢amuano. Takum obpa-
30M, YHCNO HMFPOKOB  HENPEPLIBHO
VMEHBLIACTCH, NOKa He OCTaeTCH 0AHH
nobeamtes, 06NadalUWHHE HanAyyuehH
namsiTbio. Cpead H3BecTHbIX daMuanii,
KOHeuyKro, ObiniH Ha3BaHbl H (PaMHsIHY
yuac‘rBoaaBmux B HCpe (I)H.?JIK()B', ca-
MOE CMELIHOt, YTO OHH-TO H BbIGLLIH H3
MEPbl O THHMH H3 MepBLIX, TAK KaK 3a0bi-
Bd/IH Ha3BaTb COOCTBCHHbIC (PaMHIHM.

...1928 roa 6bl1 o3HameHoBRaH elle
OJHHM BaXXHbBIM COOBITHEM — HCNOJI-
uuioch 10 ner JIPTH (Jlednnrpan-
CKOMY (PH3HKO-TEXHHUYECKOMY HHCTHTY-
ty). Ilo sromy noBoay Owiio opra-
HH30BAHO TOPXECTBEHHOC 3aceiaHHe,
B KOTOPOM MPHHAAH Yy4YaCTHe TMOUTH
Bce ¢u3nkd Cosetrckoro Cow3da. Mol
C VAOBJIETBOPEHHEM OTMEUaJH, 4TO
no3apaBuTeNbHbIE pedH MW ajipeca
$AKTHICCKH OTHOCHJMCL J1HYHO K AG-
pamy ®egoposruy Hogde. Bee, koney-
HO, NOHUMANH, yTo pabota PU3UKO-TeX-
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HHYEeCKOTO  HHCTHUTYVTA ONPeacinAeTCH
ero aupekTopoM. CpellH MHOTOMHCAEH-
HbIX BLICTYMICHHH ObLIIO H MPHBETCT-
BHe NpeACTaBMTeNs H3 XapbkoB3, Ko-
TOpLIfi B TeMiwlx cC.10Bax OnaroAapu.
A6pavma PesopoBHuYa 3a ero YCHJHS
no CO3i1aHHK B CTOJAMUE YKpauHbl
(8 T0 BpemMs XapbKoB OB CTOJH-
el YCCP) HoBoro (QH3WKO-TEXHH-
YECKOTO HHCTHTYTa. $1apo 9ITOrO HH-
CTHTYTa COCTaBARJda rpynna coTpya-
uukoB JIPTH Bo rnase c¢ Hpanom
BacuabepuueM OGpenmoBbiM W Aliek-
canapom Hibnuom Jleitnyuckum. 310
OHI0 HaYyadoM OCYLUCCTBACHHA ufeH
Abpama Depoposuua Hoddpe o Heob-
XOAHUMOCTH CO3/12HHS HaVuHblX (PH3H-
YeCKHX UCHTPOB B KPYyMHBIX NPOMbBIL-
aenneix padonax Coserckoro Cotosa.

AGpaM PefopUBHU HEOAHOKPATHO
pPasbpACHAA HaM HeOoOXOAHMOCTb e-
ueHtpaausaumwu Hayku B CCCP.
«Henb3sn,— rosopua oH,— uT0OB! HAY-
Ka cocpenoTounnack B Mockse H Jle-
Hugrpaje. Coserckas pH3Hka 06nA3ana
OKd3biBaTh CBOC BJIHAHHE HA pa3BHTHe
NPOMBILLICHHOCTH CcTpaHbl». Becnen 3a
YKpaHHCKHM (PH3HKO-TEXHHUECKHM HH-
crurytom (YPTH) 6wan oprasuso-
BaHb (HIHUCCKHE MHCTHTYTH B [lHe-
nponetposcke, ToMcke n CBepanoBeke.
Bo sce »TH WHCTHTYTH Oblan Hanpas-
JACHBI  TPYNMbl  RLICOKOKBAJMHPHUHPO-
BaHHLIX (DH3HKOB H3I 4HC.AA COTPYA-
nukos JIPTH — yuennkos Hogde.

B aapece. KOTOpPbi NpenoAHecaH
AGpamy  DejopoBHUY  COTPYAHHKH
JOTH, Gbio oTMeueno, uto aapec
3TOT NOANHCHIBAET He TOJbKO OrPOM-
HO€ KOJAHYECTBO €Tr0 MPAMBIX YUeHH-
KOB, HO M YUeHHKH VYEHHKOB €ro
IIePBBIX  VUCHHKOB, KOTOPbIE CyMedH
K 3TOMY BpeMelll CTaTb HeTIOXHMH H-
3HKaMH. 3T0 OblIO CKa3aHno He Ans
KpacHoro cfoBua, a orpaxaJo gak-
THUECKOe NOJIOXKeHHe aeaa. 3aGeran
Brepesl, MOTY cKas3aTb, YTO ewe MnpH
#Hu3HH AGpama Penoposuua Hodope
B YHCJAE er0 YHEHHKOB HACUMTHIBAJOCH
He MeHee 15 akaleMHKOB W 0Kos0
30  uneHoB-KoppecnouJeHTOB  Aka-
Nemun Hayk CCCP. He 3ualo, Halger-
Csl K clile KTo-MTHOO M3 yueHBIX MHpa,
CrnocoOHbIA NOXBACTATLCA JYULWIHMH pe-
3yAbTaTaMH B CBOeH cTpane.

Ab6pam PeaopoBHy IeHCTBHTENLHO
Goli  He TOAbKe Bolalomuiica yue-
HLIf, HO H IPCBOCXOAHLIH BOCMHTATCNE
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MOAOLEXMH. 3T0 o6LACHARTCR, B Nep-
By Ouepellb, TeM. 4TO ON BJajic.d
cekpeToM OTOHPATb TAJAHTIHBBIX MO-
JOABX COTPYAHHKOB, KOTOpPbI€ CpPaBHH-
TedbHO ObICTPO CTAHOBHAHCD KPYNHBIMH
yueHbimu. [Tomumo storo, AGpam Pe-
AOPOBHY CyMenl €Co33aTh B HHCTHTY T
Takyw pabouyic atmocdepy, B KOTo-
POH  KaAblH COTPYAHHK Ollywad
ceBsl  CONPHUACTHBIM K OCPOMHOMY,
Ba)>KHOMY AeJy, CO3HaBajl HYMXHOCTb
cBoeii paboTbl, YYBCTBOBaJ 3a Hee
OTBeTCTBEHHOCTb. Jl0AH paboTadu yB-
JAeYuellHO, He XaJdes cd.. B uuctHTyTe
MOWHO Ob10 B N1060e BpeMA NHA U HO-
yd HAATH COTPYyAHHKOB 3a paboToii.
M 9To Oblio HOPMaJbHLIM CTHACM Pa-
60Tbl HHCTHTYTA.

Hawe yBaeueHHe 3KCMepHMeHTaNb-
HOH paboToi 6blM10 CTONb BESHKO, HTO
Abpam @eJopoBHY  HEPEAKO IKYPH.
HaC 32 TO, YTO Mbl CJHUIKOM MHOIQ
BpeMEeHH NPOBOAHM 33 SKCMEPHMEH-
TOM H CJAHWKOM MaJ0 BpeMeHH yie-
JSIEM  UTEHHIO HAY4HOH JHTePaTypbl.
OH naxe nopyun.1 cBoeMy 60bIOMY
OpYry HAUAJbHHKY OTAeNa TCOPEeTH-
YeCKOH (PH3HKH HHCTHTYTa Hkosy
Habnuy PpeHke 10 OpravkioBaTth Cne-
HHAJABHO ANA 3KCIHCPHMEHTATOPOB ce-
MHHap NO BOMPOCAM COBPEMEHHUH Teo-
peTHUCCKOW (DHIHKH.

Ho BepHeMcs K npasiHoBamimio
10-aeTusi MHcTHTYTa. AGpam Penopo-
BHY OYeHL J0HN B BbICOKO LIEHH.
XOpPOWYy0, OCTPOYMHYIO YTKy. Bort
No4YeMY 0 OKOHYaHHH TOPXCCTBEHHOrO
3aCe1aHHA MBl YCTPOHAH TO, UTO Tenepb
Ha3bIBAeTCs KanycTHHKoM. TouHee, 3To
6nlna nbeca, HAanMCaHHas HAMH Che-
LHAJbHO K WOHACIO H Ha3biBaBLIAACA
«10 €T, KOTOpble MOTPACTH (PHIHKy».
PetletupoBadn 3Ty Nbecy MBI BTaHHe,
TaK 4TO O HeH 3HaMH JHIb e¢ yyacT-
uukH. [leeca cocrosna us 10 akvos,
HOCNEAOBATEALHO OTPAaMAaILHX KaX-
4Bl TOA H3 KH3HH HHCTHTYTA CO AHSA
ero co3nanun. HaM, yuactuikawm, ouetb
XOTeJIOCh 3HaTh, Kak oHa Oyaetr Boc-
NMpHHATa 3PHTCAAMH, H MNO3TOMY Mbl
BHHMATeJAbHO CJA€AHAH 33 peakuHen
3aia W NPEeXIC BCero — 33 peakuHeil
A6pava ®egoposuda Hodde, kotophiit
cuaea B nepeoM paay. [lbcca umedaa
60abLIOH ycneX: 3PHTLAH, B TOM YHCe
n A6pam Pea0poBHY, NOUYTH HCNPEPbIB-
HO CMCAJIHCb H HarpaX:i1adH akTepoB
OyPHBIMH AMNOAHCMEHTAMH.
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O. Puuapncon, M. Jlanxesen, M. Hde6ak, A. ®. Hodde, b. Kabpepa. 1931 roa.

B nbece aeiictBHTeAblU Oblilo MHO-
ro CMEWHBIX H OCTPOYMHBIX MOMeH-
toB. Tak, nanpuvep, aBa BeJoMCTha,
KOTOpble (PHHAHCHPOBAAH Hall HHCTH-
TyT, ObliH H306pa’>keHHl B BHAe Ua-
pefi, BocCeiaBIUHX Ha TPOHAX C HaAIM-
camu «llapb-Hapkomupocs u «llape-
CoBHapkoM». [lafg nyuel Ba>KHOCTH
OHH 6bLIH 0ACTHl B JOKTOPCKHE MaNTHH
camoro AGpama PejopoBHus. AKTe-
pbl, H306pPa’KaBIIHE AHPECKUHIO HHCTH-
TYT4, BCHUECKH CTapajnCb YIOAHTb
BJaABIKAM, NOKa3biBast pas.inuHble (o-
Kycbl, BpoJe NpeBpallcHHs BOAb B
KPOBb, Xe3j1a B 3MEK H T. 1. 3a CBoe
YCepsHe OHH YAOCTOHIHCh BO3HArpa«-
ACHHH — HOAYUYHIH MCLWOK € MOHETa-
MH. KoHuaaach ubeca KyILieTaMH. Ko-
TOpPbie HCHOJIHAAH  AKTePH, CHIAILHE
B pakKeTe, HANPaBASIOIICHCA B KOCMOC
Ha 3accianue yueHoro coseta. Kax-
ObIH KYNJeT KOH4YAJICH NMPHIeBOM

«Bce Bblwe, 4 BbhIIC, W BLHLIE

JleTusm Ha paxere B whup.

34anoannm Mbl hHIHKOH CKOPO

Beeb 3re3anbit 3206.1a4u0H M Hp».

Ha

OKPLLTCHHBIC VCIEXOM 3TOH NbEChL.
Mbl BBEAH B TPalHUHIO  VCTPOHCTBO
raKOro poia BCUePOB jBA pa3a B roay:
MalcKHe H OKTHAGPbCKHE npasa-
nukn. M neuwsmenno oHu noas3sosa-
JHCb YCMEeXOM ¥ KOAACKTHRA MHCTH-
TyTa. B mbecax uacto npuHHMa.l yua-
cTie v caM ABpav Peaopornu Hoddde.

BenoMunax OaHH H3 TaKHX Beue-
poB, Ha KOTOPOM OOBLIrpLIBAAOCH OAHO
AOBOJIBHO 3HAUYHTCALHOE COOBITHC B
KH3HH COBCTCKHX NAYy4HKRX paGoTHK-
KOB. §1 MMCK B RHAV BLIUCANICe B
1933 roay nocTanoB.leHHe © BBeje-
HHH VUeHBIX cTeneHeil u 3Bauuit, Haw,
MOJ0ABIM  HAYUHLIM  COTPYAHMKAM,
OHQ KAa3aJ0CL HPOTHBOPLUALIHM JYXY
CTPOHTEABCTBA COIHAMAH3MA, IIOCKOIb-
KY NOCTalOBJAEHHC 11IPeAVCMATPHBAI0
MATEPHAIBHBIC HPCHMYHIECTBA 33 HAYU-
HYIO CTelieHb WM 3BaMMe, a He 3a
HeHOCPEACTBCHHO  BHINOJAHSACMYID  pa-
GoTv.

Ha cuene npeicrasisdoch 3aceaa-
HHE  VUEHOTO COBeTa MHCTHTYTA 1101
npeacead redbersov akaleMuka HMod-

11

kvantmcceme.ru



de, Kotoporo wrpada... Abpam Qepo-
posiy Hodde. Tlossienne ero Ha
cueHe O6LIIO € BOCTOPrOM BOCIPHHATO
3pUTENAMH. YUeHBIR COBET 3aCAyUiM-
BaJjl 3alUMTHl IByX auccepTaumii. [lep-
Baf AHCCepTaunsn Oblla 3IKCNepHMeH-
TAABHOH W, KOHeuHO, CONMPOBOXKAANACH
OeMOHCTPauHeR OCTPOYMHBIX ILHYTOU-
Hb!X onbiToB. JocTaTouHo cKasaTb, 4To

00BEKTOM  HCCNeA0BaHHS  HBJAAAACH
a -OpuiH3a, 3MEKTPOAAMH  CJYKHAY
cronosble  BuAkH. O6Gpa3seu ¢ BOTKHY-

THIMH B HEr0 NEKTPOAaMH nomeuran-
ca MexAy NoJCamMMu HAacTORILero Wiek-
TPOMATHHTA; Ha NOAKCH OblaH HaAeThi
neTckHe OOTHHOYKH (B Te BpeMeHa
NOJIOCHBE HAKOHEeYHHMKH 3JeKTpOMar-
HHTOB Ha3biBalH NOMIOCHBIMH Galuma-
KamHu). Peayibrarel Hceaea08aHHs
BHCCEPTAEHT IPOUNIIOCTPHPOBAN Fpa-
¢HKOoM, Ha KOTOpPOM Gbl1a H3OOpaxe-
Ha 3aMblcioBaTas KpPHBAS, NPOXOAR-
ulag yepe3 1Be 3KCNEPHMEHTajlbHbiC
ToukH. KOMMEHTHpYSt 3TOT rpafHk,
JHCCEPTAHT 3aABHA, YTO OH NOCTPOHJ
€r0 Ha OCHOBAHHH H3BECTHOM (QH3H-
HeCKOH TeopeMbl O TOM, uTO yepes
JBe faHHblE IKCNEPHMEHTAaJAbHbIe TOY-
KH MOXXHO MPOBECTH KPHBYIK H NMPHTOM
TONBKO OfHY. B 3aknwuenue o 3an-
BHJI, YTO HCCNENOBAHHAA HM G-OPbiH3a
o6ianaeT AbPOYHOH NPOBORHMOCTLIO,
B AOKa3aTeSNbCTBO  CNPaBeAIMBOCTH
3TOr0 BHIBOJA HA 3KpaHe NOABHAOCH
H3o0paxenHe OpbiH3bl, Ha KOTOPOM,
€CTeCTBeHHO, ObliMH  BHAHB  AbIPKH.
$lcHo, yTO 3alKHTa AWCCepPTaLHH [pPO-
XOJHAA NOA CMeX H anJoaHCMEeHTH
sputened.

Bropas zawnTa O6niAa 4HCTO TeEo-
peTHYeCKOh. DTa HHCuenHpoBKa Ouiaa
NapojlHeR Ha OAHOTO TeOPETHKA Hawe-
ro HWHCTHTYTa, JOOHBUIETO  MOXBa-
craThes cBolMH yenexamu. Hocae toro
KaK MnpelcenaTeAbCTBYIOLIHH MNpelo-
CTaBHji CJIOBO BTOPOMY JIHCCEPTAHTY.
TOT pa3sBepHy., MNJAAKAT, H3 KOTOPOM
6bto HanHcaHo «CnHCOK  YUcHBIX,
KOTOpHIE UHTHPYIOT MEHRA» W aanbue
W0 nepeyHcneHue #Men: Apxumen,
Jykpeuni, Tanwael,  DiHwTedn,
Bop... 3aTeM RHCCEPTAHT MPOAEMOHCT-
pupoBan BTOpoH mnakat — «CnHcok
JIHL, KOTOPbIE MOTYT 3aCBHACTEAbCTBO-
BaTb, UTO H nNepBblii ckazan As.
B cnucke 3HauuaKch paMuaHM BaxTe-
pa, KOoMeHIaHTa 3[0aHWA HHCTHTYTa,
noXapHuka, yOopwMibl W APYTrHX
CAYXKALLNUX HHCTHTYTA.

12
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Moche «3awHTHI» W KpaTKOro co-
BeLLAHHS UJEHOB YUEHOTO COBETA NpeAa-
cepatenbctyioluit AGpam PeadpoBuy
Cepbe3HbLIM TOHOM OODBABHA, 4TO COBeT
NPHCYKAaeT 000HM THCCePTaHTaM yue-
Hble CTEMEeHH, NPHTAZCHI HX NOAOHTH
K CTOSly, ONYyCTHTbCA HA OJdHO KOJeHO
H Hadcd Ha KaXAoro JOKTOPCKHE Mah-
THH. Bee 310 conpoBoXaaioch OypHbl-
MH anJoJHCMEHTaMH 3aJa.

...C Hauana 30-x ronos A. ®. Hod-
de 3auHTepecoBajcA (PHIHKOH Tody-
NPoBORHKHKOB. § AyMalo, uTo KaKafi-To
WHTYHLMS NOAcKa3ana ACGpamy De-
NOPOBHYY, 4YTO TOJYNPOBOAHHKH, KO-
TOPbie GbLIH OUYeHb MAJ0 HCCAS0BaHbl
B TO BpeMsi, MOFYT HMeTh BaXHoe Tex-
HHyeckoe npHMeHeHHe. CKVAHOCTb 3K-
cnepnmeu'ra.nbuux AdHHBIX O NOJYyNpo-
BOOHHKaX 0ObACHANACh TeM, 4TO Y 0.
HOTO U TOTO XKe N0 XHMHUECKOMY COCTa-
BY [OJYNPOBOAHHKA 3JeKTpHUECKHe
CBONMCTBA, HaMpHMep 3/eKTPonposoa-
HOCTb, B HIHPOKHX NMpeagfiaXx MEeHANHCh
ot obpa3ua K obpasuy, H noIToMy H-
3HKH- IKCTIEPHMEHTATOPY, OT4YAABLUHCH
NeJIyYHTb  OAHO3HAUHBIC  JlIAHHbIC,
MaXHYJIM PYKOH Ha NOAYNPOBOAHMKH.

AGpam ®elopoBHu HACTONBKO 3a-
HHTEPECOBAJCA ITHM KAACCOM BCUIECTS,
UTO NEPEKAYWT HA HX HCCAe[0BaHHe
3HAYKHTEABBYIO HACTb COTPYAHHKOB HH-
cTHTYTa. Paszymeercs, 3170 nenanochb ne
8 aAMHHHCTPATHRHOM Nopsijake. AGpaM
PenopoBHy  Bceraa  yMen  BHYWATH
COTPY/IHHKAM HHTEpeC, a CaefoBaTesb-
HO. H 3HTY3Ha3M K HCCIeA0BAHHIO
HOBbIX obAacTel (PUIHKH.

Yxe nepsoie nosiyyeHHble AaHHBIE
noKasasnu, uto HabJ0AABUIMICA Ha
onwmTe 6GOALLWOR Pa3bpoc HaHBLIX 0f
ACKTPHUCCKHX CBORCTBax mnoAynpo-
BOAHMKOB OJHOTO H TOTO XX€ XHMH-
YeCKOro cocTaBa OGhACHASTCH HHUTOXK -
HBIMH, C XHMHYECKOH TOUKH 3peHHS,
npumMecsmi. [lostomy A6pam denopo-
BHY W cocpeloTouHs 0Coboe BHuUMA-
HH® Ha HCCJAEJIOBAHHH BJHAHHSA MaabiX
KOJHUECTB NPHMecedl HAa  3A¢KTPH-
YeCKHE CBOWCTBA MNOJAYNPOBOAHHKOB,
3aMeTHM, 4TO NOjL TEPMHHOM «Madnie
NMPHMECH» NOHHMAIOTCA CTOTbLICAYHLIC
H [aXe MHIJHOHHBE J0J4H NPOHEHTOB
N0 OTHOIUEHHID K OCHOBHOMY BeLLeCT-
By, KOTOPble OOLIYHBIM XHMHUSCKHM
aHadHW30M He O0OHapVKHBAKOTCH.

Mon pykosoactsom A6Gpama deno-
poeuya Hodde O6uan paspaboratbl
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A. @. Hodde 3a paGourm croaom.

TOHYAHUIMC (PU3HUCCKHe cnocolOh pe-
ryJHPOBaHHA KOJHUYeCTBA NpuMeceit
B HEKOTOPHX THMJX MOJYNPOBOAHHKOB.
IT0 NO3BOJHIO HCCASHOBATHh 3dBHCH-
MOCTb  3T¢KTPOIPOBOAHOCTH MOJAYNPO-
BOAHHK4 OT KOJHYeCTBa BBeJACHHBIX
npumecei. $ Aymals, 4TO B 3H3uUM-
TEJLHOR CTeNemH HMEeHHO Mo BJIHA-
HueM pabot A. P. Hodde H ero wkonw
Hayanocb ObICTpoOe pa3BHTHE HCCHe-
A0BaHHA B 0043CTH HIHKH MOAYNpo-
BOAHHKOB BO MHOCHX CTP3Hax MHpa,

Cpeau ponpocoB stolt  ob6aactH
bu3nkn AGpama QPenoposuya 3aHHTe-
pecoBa.ia npobiesa BRINPSIMNCHHSA me-
peMeHHoro ToKa. Buino obuapyxewo,
4TO KOHTAKT MeTaMa ¢ NoJAynpoBOLAHHU-
KoM obnanaeT BLIMPAMISAIOUIHMH CBOH-
ctBavu. [lpy npoxoxaeHrH Toka yepes
T3KOH KOHTAKT 9JeKTPHYeCKue co-
NPOTHBACHHE CYLWECTBCHHO 32BHCHT OT
HanpasjdeHHs Toka. Ecaw npu onHom
HafnpaBleHHH TOKA CONMPOTHBIEHHC Ma-
A0, To 0pH oOpPaTHOM HanpapBfeHHH
TOKa OHO Pe3Ko BO3pactact. Takuw
00pa3oM, HOAYNPOBOAHHK C HaHeCeH-
HbIM HA eTo NOBEPXHOCTb CJOEM MeTas-

kvantmccme.ru
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Ja npeacras.aseT co6oi RbIGPAMHTE.Ib,
CTOAb HYMHbIE A MHOCHX TexXHH-
yeckux uejei. JloBoabHO cropo mocae
nposeneunblx B JIOTH uccactiosanni
Ha «MoARbIX» B 30-X rofax mnoay-
HPOBOAHHKAX M3 3aKkucH Mean (Cuy0)
H ceaena (Se) B HPOMBIHLICHHOCTH
CTA.IH HCTOAB30BATLCA MCAHO3AKHCHBIC
H CEJICHOBbIE BHINPAMHTEH.

A6pam @DeaopoBHU IIBITANCH HANTH
du3nveckoe oObAcHenHe 3bPexTy Ha
FPAHMIE MCTaAd — MOAYMPOBOAHHK.
CosmectHo ¢ SIkoBov Hnbnuom ®pen-
Kedesm OH Ony6iHKOBa.d TEOPHIO 3TOTO
ABAeHHA. XOTA KOJAHUECTBEHHbIE Mpel-
CK43aHHA TEOPHH He COBMAAAAW C K-
CNEePHMEHTATbHLIMH AAHHBIMH, e¢ (H-
3HYLCKHE OCHOBBLI B 3HAUMTEALHOH CTe-
NCHH COXPaHHAHCL H CeHyac.

AGpaM  DenopoBHY  1IPOTONKAN
H /laXK€ PpacHIMpAJI HCCAeHOBAHHA B
o6aacty HoaynposoiHHkoB. B uact-
HoCTH, ero 3auHTepecosain  ¢oTo-
NMEKTPHUCCKHE ABACHHA B NOJVAOPOBOA-
HHKax. 3To, B NEPBYID Ouepelb, H3-
MEHEHHE 3AeKTPOMPOBOAHOCTH HOAY-
MPOBO/IHKHKOB MOMA AcHCTBHeM MMajaln-
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wero Ha HHUX CBeTa. BO-BT()prX. BO3-
HHKHOBEHHE 3J10KTpOlIBH>KylllCﬁ CHABI
IPH OCBCILeHHH KOHTaKTa MeTamt —

NOJAVNPOBOAHHK WKW KOHTAKTa ABYX
11071V HPOBOIHHKOB. Bo3HHKHOBEHHE
3JC uon fefictBHeM cBeTa — 3T0

NpsiMoe NpeBpalleHHe CBETOBOR 3Hep-
riH B 3aektpuueckyto. [loHsiTHo, Ka-
koe O0AblWOC 3HavelHe Morno Obl 37O
HMETh 118 NPaKTHKH, €CAH B KayecTBe
HCTOUHHKA CBeTa HCHOJb30BaTh Aapo-
syio suepruio Connua. A6pam ®eno-
PUBHY A0BONBLHO YACTO ONKHCHIBAJ HaM
PAAdYIKHBIC  TICPCTICKTUBLI  HCMOJB30-
BaHHA MOJYNPOBOAHHKOB B KauecTBe
reHepaToOpoOB  3IeKTPO3Hepruu, pabo-
TalIUX Ha IHEPrHH H3AyueHHs CoJH-
ua. Ham 3ro kasanoch uunctoit ¢au-
Tactukod. Kosdpduunent nosesdoro
DeHCTBHA NOJYNPOBORHHKOBBIX (HOTO-
IEMCHTOB TOFO BPEMEHH He MPeBbl-
waa 1—2%. AGpam PenopoBuHu Hac
vOexaan, 4To B faJibHeHUleM yOaCTCA
nosbicHTh KT noaynpoBoaHiKoBbIX
¢oToiementoB a0 10—15%. a 3o,
HaMOMuHad OH, BaBoe Buiwe, uem KI1Q
napoBo3a.

Toabko Tenepb Mbl MOXeM OUEHHTBb
HEeOOBLIKHOBCHHYIO NPo30opanBocTh AG-
pamMa GeaoposHua. HauyuHas c 60-x ro-

A0B, NOAYNPOBOAHHKOBBIE (OTO3E-
MCHTW — HX Ha3biBawT (HpoTodHOAA-
MU  — WHPOKO MNPHMEHATCA Ha

npaktHke. Mx KI1Il nocruraer 10—
15Y%. HaunGo.1ee upoko HCHoAb3yloTCA
CONMHeUHLe (OTOTHOAM HA KOCMHYE-
CKHX KOpab.isix B KauecTBe HCTOUHHKOB
IEKTPONHTaHHA. Doablue Toro, ceuac
y¥e pa3pabaTbiBalOTCH NMPOCKTH CHIIO-
BbIX 3NEKTPOCTAHUHH Ha COJHeYHbIX
doroanonax. Takum obpa3soM, Kasas-
wasaca Ham (adTacriueckoH Huaed
Hodde Ha HawHx rnas3ax npeBpaTH-
A4Ch B PeaNbHOCTb.

Ab6pam ®epoposHy BooGIe wacTo
BbICKa3biBaJd HayuHble HAeH, KOTopbie
GONbWHHCTBY (GHIWKOB B TO Bpem
Ka3aflucb ¢aHTACTHUECKHWMH, a BIoO-
CACACTBHH MOJyYyaldd CBOE peadbHoe
BonsoweHHe. 1 NOMHIO, Kak B HauaJe
30-x rofoB Ha 0.JHOM H3 yueHblX cOBe-
108 AGpay ®edopoBry Hameuyas nepce-
NeKTHBLl PA3BHTHS Hay4yHbIX HCCNego-
Bahuii B uHCcTuTyTe. [lpu 3ToM OH
BbICKa3aJ/ YOeMACHHE, yTO B HHCTHTYTe
clenveT pas3BuHTb paboThl B 06.0acTH
anepuoil  Gu3uky. B obocHoBaHue
TOro NPeJJIOKEHHA OH yTBepiadn,
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470 B OyAyLieM NpejcTaBHTCA BO3MOM-
HOCTbL  MPAaKTHYECKH  HCNOAb30BATH
JHEPrHIO, BLICJAAIOWYIOCA TPH Afep-
HbIX npeBpaiwenusix. Toraa nofo6uwbie
NporHO3bi  ObUIH  BOCIPHHATBHL KAk
COBEPLUEHHO  HepeajbHBle, MNOTOMY
YTO Yy MHOFHX eile ObiiO CBEXO B
NaMmATH BbICKA3BIBAHHE OCHOBONOJOX-
HHKa sgepHoR ¢u3ukn Pesepdopaa
0 TOM, 4YTO aTOMHOoe $/JpPo eCTb He
HCTOYHHK 3SHEPrHH, a MorWaa Jas
3HEPTHH.

B koHue 1938 roaa, koraa Gwino
OTKpLITO ABJeHHe JiedeHHs ypaHa,
BCeM CTAN0 SICHO, 4YTo MnpaB 6w
A. ®. Hodpde. a He Pesepgopa.
K cuactbio, ewe npH xu3uu AGpama
delopoBHua AfepHas 3IHeprus Owlaa
HCNOJL30BAaHa He TOAbKO KaK opyaue

YHHUTOXEHHS, HO H [N MHPHBIX
uenci. [leppas B wMupe aTomnas
MeKTPOCTAHUKHA Obia nyweHa B

Cosetckom Cotosze B 1954 roay, 3a roa
no 75-netua A. @. Hodde. 3awveuy,
uto A6pam PeaopoBHu HHKOria He
XBaCTANCA CBONMH OCYLIECTBHBILIHMHCH
NpejiICKa3aHusIMH, KOTOpbie 3ByuaJlH
NOYTH KaK NpopouecTsa.

Tyt yMecTHO CKasaTb, Y4TO B perue-
HHH H l'lp()ﬁ.-'le.\lb! CO314aHHA ‘ililfI‘pHOI'()
OpVIKHA, H NpobaeMbl HCNOJb30BAHNA
AJepHON  3HEPTHH B MHPHBLIX LEAAN
PYKOBOASIUAS POSb  NPHHajdeXaja
yuennkam Abpama QPenopouua Hood-
¢e. ITo Ha nepBblil BIrAAA KaXKeTcs
CTpaHHbIM, MOTOMY YTO A0 Hayaja
30-x roaoB, T0 ectb B nepBue 12—
15 aer cymectroBanns JI®TH. noutn
HHKTO B HHCTUTYTe {33 HCKAUEHHEM
J. B. CkoGenbubiHa) sisfepHO# ¢H3H-
KOH He 3aHuma.cs. Ho B camMom Hauage
30-x rogos, B nepwoa HaHGosee Gyp-
HOrO Pa3sBHTHS (PH3HKH A1pa (OTKPbi-
THe HeHTPOHA, MO3WTPOHA W T. n.),
AGpaM PenopoBuy nNoHsA, uTo ero
HHCTHTYT, €r0 COTPYIHHKH HC MOryT
OCTATbCA B CTOpPOHe OT peLICHHS
XKHBOTpetlelWYLWHX npobnem 3Toil 06-
Aactd. $1 NOMHIO, KaK Ol CO CBOUCTBeH-
HBIMH €My HacTOHUHBOCTBIO H TAKTOM
ybexaad pAAd BeAyUWHX (H3IHKOB
WHCTHTYTA KpPYTO H3MEHWTH  CBOIO
HayyHyl) TeMaTHKy H TepeHTH Ha
HCCAEIOBAHHE MaNo 3HAKOMOH 00/1aCTH
HaykH. Arutauns WMesna ycrnex, H J10-
BOJIBHO CKOpO ABe Aa6opaTOPHH HHCTH-
TyTa, KOTOPbIMH pykosoawau Hropb
Bacuabesy Kypuatos u  A6Gpawm



HcaakoBry AJHXaHOB, HEAHKOM Iiepe-
wan Ha HoBylo TeMaTtuky. [lo wuunua-
TBe AGpama PelopoBrUa B HHCTHTYTE
6111 OPraHH30BaH CHCUHANLHBLIA CeMH-
Hap, Ha KOTOpPoM o6cyXaafHuch HoBble
paboTht 110 (PU3HKE daTOMHOro s.1pa.
ny0AHKYyeMBle  BO  BCeX  (PH3HUCCKHX
HYPHAAAX MHPA, H HAMCYAJHCh (2D
HCCE10BAHHH B HHCTHTYTE. 3707
CeMHHAP HOMOT HalUHM «AACPHLBKAM>,
KAK Mbi HX TOFAa Ha3pBadu, OLICTPO
BOHTH B KYPC HOBOH A9 WHCTHTYTA
064aCTH  (PHUIHKH ¢ €€  [OHATHAMH,
TePMHHOAOMHEH, MCTOAAMHK  KCIePH-
MeHTaAbHbIX HecaeaosaHuil. M nyxHo
CKa33aTb, 4TO 10BOALHO CKOPO HOBLIE
12a00pPATOPHH CTAJH BHINYCKaTh CBOK
HaVuHYIO MPOAYKILHIO.

¥Yike Kk cepeaute 30-x rol0B Halu
OH3HKI-AACPUIMKH  HAXOAHJAHCL 1A
yvpoeHe nalbopatopuil 3aunana. 370
noaTeRepanaa Bceecok3Hasi KoHepeH-
UHs mo staepHoH  (pH3MKe, KoTOpas
NpoHCcxoanna B JlemyHrpase v HPAKTH-
yeckH Oblia MEeXAYHaPOIHOH, MOCKD.dhL
KV B Hell MNPHHAJH yuyaCTue MHOI'Me
WHOCTpaHHBic vucHuwe. Ha 310l kon-
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GrpeHUHH ¢ JIOK1alaMH  BBICTVIIAH
TaKile KpyiiHbie, 51 Obl cKa3as BedyulHe,
vueHbie B of0aacTu AAcpHOR PUIMKH,
kak oawo-Kiopu, Jlupak, Ileppeu.
Hdokaaabl  Hawux coseTckHx GbHan-
KOB — coTpyuunkos JIPTH — nokasa-
JH, 4TO }lOCTHTHyTblﬁ HMH YPOBCHB
Obl1 BECbMA BBICOK.

..B 1933 roay JIPTH ormeuaa
choe NATHaiuaTHAeTHe. Mbl noAroTo-
BHAH K 3TOMY toOuaelo. Kpome ogH-
NHAALHOH HPOFPAMMDL, WYTOUHOE NIpef-
cragieHne. OHO HayWHaOCh KOMHue-
CKHM TOPMECCTBC HHEBIM 3acedaueM
YYcHOro coseta HHCTHYYTa. C gokaa-
10M HAa 3ACCIAHHH RuICTYHan Abpawm
®enocposy Hodpde. On Hauaa ceoe
BLICTYVIVICHHe  CJOBAMH!: «TOBaleLLH,
A XOou4y BaM pacckaidath O |5-1HeBHOW
ACATCABHOCTH  HAllero  WHCTHTYTA.»
Korna ero wu3 uyGaukd nollpaBuiu
«15-aeTiei», AGpavm DelopoBHY NOB-
TOPHA, YTO OH JAea¢T JOKJ4a:4 HMEHHO
o 15-1HeBHON ACHTEABLHOCTH, HOTOMY
4TO 34 nocaelnne 15 HeH coTpyAnHKR
HHCTHTYTa MPOBEAM TaKvio paboTy no
HOATOTOBKe K NMpa3dfHOBAHHIO wnwbnaes,
KOTOpast, ¢ ¢i0 TOUKH 3PeHUHA, CPaBHH-
Ma no Macwrtaby ¢ Hx 15-JeTHed
HaYVUNOH AeATC.IbHOCTLIY. EcTecTBeHHO,
AOKA23  HEOAHOKPATHO NpepbiBancs
CMeZXOM 3aJla H ANnJOAHCMCHTaMH
Ilocne gokaTana  psiay  COTPYAHHKOR
ObLINH  BPYYEHbl [IPEMHH, Kanlaf W3
KOTODEIX CORPOBOMKAANaCh OCTPOYMIIB -
MM KOMMEHTApHAMH. 3aTeM  yueblli
CCKpeTaph coBeTa Oraack. PAA (PHRCT:
cTBHH 06Haapy. Cpean nux  Gwaa,
nanpuvep, TederpamMa ot bo#as
Maprutta: «CBA3H OK.ICEV. BANICTO
HUCTHTY Td cooiaey OTKPLITOM HaMHU
1hOHe PV = CORSt TUK HA1CeMUSl B
€ro yClieXoM NPHMeHHTE Balueil Hayu-
HoH pabote Tuk bBoias — MapwuotT
Tuk  Kaaqbuwe llep  JlIsimes  Tuk
1776 roa». bBuio u  nosiapasichue
oT Octana beuacpa us Pro-ae-)Kaneit-
po: «OcBewtaem ropoa $oTOIACMERH-
TAMH  TYK WLIHTC  MHJAHOH  BaILKX
hoToIMeMeHTOBY,

3aKanunBaacb Hanld  yBeceaH-
TeAbRaY MporpaMMa Nnuecol no,L Ha3pa-
HieM < Jena sigepHble» B HCNOAUCHHH
KYKOJIBHOTO reaTpa Mo pyKoBOICTBOM
3aMeyaTedbHoro  apructa  EBrenun
Mevvenn.  Tepoamyu  nbecw  Ovlau,
KONECYHO, COTPYAHHKH HHCTHTYTA, B TOM
uncae H Abpam De.oposuy Hodde.
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Kykan Oblin coenaHbl KYKOJbHHKOM,
KOTOpPOro Mbl 3apaHee CMeuHaJbHO
NpUraawany Ha 3aceflaHHe YUeHOro
coBeTa Haluero HWHCTHTYTa, rie OH
W cheaan Habpockm OyaywHx Tepco-
Haxeil. Pasymeerca, kpose opraHusa-
TOPOB, HHKTO Heé 3Had O CyLIeCTBOBA-
HHH TNbeChI.

Koroa 3an Obin MONOH W 3pHTENH
CHAEAHM HA CBOHX MECTaX B OXHIAHHHU
Hayalla NpeACTaBJCHHA, HEOXHAAHHO
norac ceet. 310 O6bl10 O6BACHEHO
cayyafiyoli HeHCNPaBHOCTBIO B CeTH.
B 0eACTBHTENBHOCTH CBET Mbl MOTACHH
cneuHadbHo AJA Toro, wroObt B TEMRoTE
yCTaHOBHTL Ha CUEHe [HPMY 148
KyKoabHHKOB,  flenanoch BCe 370
oyeHb OBICTPO, W BCKOpe BCHObIXHYJ
JIyd NPOXEKTopa, KOTOPBIR SIpKO ocBe-
THJ 4yTb WapPXKHPOBAaHHOE KYKOJbHOE
u3oOpaxkenne A6pama PegoposBHua
Hod¢e. Yuratean moryt cebe npen-
CTaBHTb GYpIO OBaliHH, KOTOpOH Obuia
BCTpedeHa 3Ta CTOMb HEOXKHAAHHAA
cileda. Takas BcTpeua Obiia npef-
ycMOTpeHa pexHcCypo#l, W NO3TOMY
Ha Kadenpe Gbln nocTaBjieH N0BOJNbHO
60NbLWOH KOJOKOJIbYHK, KOTOPLIA KyKAa
B3fMa B PYKH H Hayalla yCrnoKaHBaTb
nyGaHKY B 3ajde, 4YTo, eCTeCTBeHHO,
BbI3BaJ0 elle GoAbLIYI0 OBAUHIO.

[lbeca uMena ycnex W Hajloaro
3alOMHHAACh BCEM MPHCYTCTBOBABLUHM
8 3ahfe, ocobeHHO, HaBEpHOe, MXKeHaM
[JIaBHBIX ACHCTBYIOWHMX JHY, KOTOPLIM
cpasy Xe noclfle OKOHYaHHS CNEKTAKAA
Gbild po3aaHbl repoH-KyKJIbl.

B 1936 rony s yexan u3 JlenuH-
rpana B CeepAsnOBCK, H NOBCeAHEBHAR
ceA3b ¢ A6pamom DegopoBrueM Obina
Ha HeKoTopoe Bpems NpepBaHa.

B oktabpe 1940 roaa coBeTtckue
¢u3nkH oTMeuaan 60-netwe Ab6pawva
®enoposrua Hodde. ABTop 3THX CTPOK
#BHJACA Ha loOHNel B KayecTBe nped-
CTaBHTENA YpaJIbCKHX ¢uinkon. B npe-
noJiHeCeHHOM  HaMH  ajpece  GbUIO
ckezavo: «Bbl, A6pam Penoposuu,
siBasieTe cobofi BTopo# nocae HbiotoHa
npuMep HCROJL30BAHHA  MPOLYKTOB
NHTAHHA AJIA HAYYHbIX HCCIEA0BAHHH».
Hmesce B BHOY seredaapHoe abaoko
HelotoHa v noBapeHnas codb, KpHCTadl-
Jbi KOTOPOH YaCTO HCMoJb30Ban AGpam
QenopoBHy B CBOHX HCC/EA0BAHHAX
no ¢Qu3uKe KpHCTaJJI0B.

...C Hayana BoHHbI
pykosoactBoM Hodde

JOTH noxa
HPaKTHYECKH
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HESHKOM MePeKAIUHACH Ha paboTwl,
cBA3auuble ¢ 06opoHOil Hated cTpanl.
K cyactbio, K 3ToMy BpeMenH B fabo-
paTopHaX HHCTHTYTa yxe ObifH pelue-
Hbi MHOTHe BaXKHbie BONPOCH 0GOPOH-
HOrO 3HA4YEHHSl, TaKHe, HallpHMep,
KaK 3aWHTa KopabJseH 0T MATHHTHBLIX
MHH (pyKOBOAWA 370k paBotoi AHaTo-
auit TletpoBuu Anekcauapos, ubine
npe3ueHT Axanemuu Hayk CCCP),
npo6aema paavosokaunu (lOpsiii Bo-
pucosny KoG3apes) W apyrue.

Ha Bpems BOHHbL 3HauuTeabHast
yactb JIPTH Bo rnaBe c AGpamom
Qepopoeruem Gbijia  IBaKyHpoBaHa
B8 Kaszaub. Yactb coTpyaHHKOB HaXxo-
AHNACb HenocPeACTBEHHO Ha (aoTax,
3aHMMANACh YCTAHOBKOH CHCTEM MarHmT-
HOH 3aUlMTHl  BOCHHLIX  KopabJaei,
yacTb oOcCTanach B JleHWHrpaie (Bo
rnase ¢ [Tashom [MaBnoBuyem Kobekol,
rie COBMECTHO C JeHHHrpaiCKHMH
MOPCKHMH OpraHH3auHsiMuW mnpoBeJja
6oabwyl paboTy, CBA3aHHYIO C A0-
CTaBKOW rPy30B B 0CaXKIeHHbIH JIeHUH-
rpan no Jbay JlagoXcKoro o3sepa.

B 1942 roay Mbl BCTpPETHAMCH
¢ AGpamom ®egoposruem B Ceepianios-
CKe BO BpeMa cocrofiBwefics TaMm
ceccun Akagemun Hayk CCCP. AGpawm
QegopoBHY ObLT 1MOAOH CHA H 3HEPrHH
H OYeHb TOPAMJCA BKJAJOM CBOHX
VUCHHKOB B BOSHHYIO Molub Halue#
apmui. He wvory He oTMmeTHTb, uTo B
Havane 1943 rosa uacTb COTPYAHHKOB
JPTH, tak ke Kak u OulBuiHe ero
COTPYLHHKH, Mo peKoMeHnaunH Abpama
Penoposiua Hodde nepekaounaucn
Ha peLUeHHC TAK Ha3biBaeMOH ypPaHOBOH
npobaemMml.

Bo Bpems Bofinbt AGpam ®egopoBuu
6bl1  BHLC-Npe3HACHTOM  AKaaeMHH
Hayk CCCP w, Haxoascb Ha 3TOM
nocty, cymen  HanpaBuTh  paboTy
3HAUHTEbHOH wacTH  (H3MKOB Ha
pewenHe akTyadbHeAWHX Aa8 060pOHbI
cTpaHbi npoGisiem. Bosee petanvHo
NO3HAKOMHJICA C gefTeabHoCTbio Afpa-
ma ®epoposuua Hodde B Axazemuu
HAYK [0CAe MOero H3GPaHHs UACHOM-
KOpPpeCNoHAeHTOM, Korid fi 6bi1 0653aH
nocewate o6utHe cobpaHusi AKaneMuH
H BCce 3acefatiud OTAefNeHHs (PH3HKO-
MaTeMaTHUeCKHX HAaYK.

BcnomuHaw oaHO M3 3acenaHH#
OTASNIEHH BCKOPE MOC/NE OKOHUAHHSA
BOHHbI, MOCBALIEHHO® YHCTO OPraMKH3a-
LHOHHOMY BOMPOCY — BBIABHXCHHIO



H OOCYXACHHK KaHIAHLATYpPbI TpPe3H-
nenta Axagewun Hayk CCCP. Heno
B ToM, uto n0 1946 rona npesuneHTOM
6bi1 akagemHK Baannmup JleouToeBHY
KomapoB, Ho cocTosiHHe ero 340poBbA
H BO3pacT He NO3BOAANH emMy 3¢ dek-
THBHO  PYKOBOIHTb  [AEATESbHOCTHIO
storo BaxHoro yupexseHua. Coser-
CKoe MPaBHTeNbCTBO MPHIAACHNO BeChb
coctag [Ipeananyma AH CCCP na
COBeLWAHHE, HA KOTOpoM oO0cyxkaascsa
BONpoC 06 H36PaHHH HOBOTO NMpe3HAeH-
ta. Ha s7oM coBewaunn Guiia npeano-
wena kanguaatypa Cepresa Heanoshua
BasusoBa.

Cpasy e O6unu cobpanbl oTie-
nennss Axagemun unayk CCCP. Ha
3acCenaHHH OTAeNeHHA (DH3HKO-MaTeMa-
THYECKHX HAyK €ro aKajeMHK-Cekpe-
Tapb A6pam ®enoposuy Hodde noao-
XKH.1  PEeKOMeHOAUHK nNpaBHTe/bCTBA
H MOMPOCHJI UJeHOB OTAENeHHA BbICKa-
3ateca nHo 3ToMy Bonpocy. [locae
HECKONbLKHX BLICTYMJAEHHA CJ0BO MO-
NPOCHA OAHH H3 CTapeHWHX uYJeHOB
oToencHus akagemHk Anekceii Huko-
aaepny KpoitoB. Ol cKasan, yto nepen
34aceflaHHeM OTAeNeHHs, 3HAA NOBECTKY
AHA, CMeuxasbHO MPOCMOTPeN YCTaB
AKaneMHH HayK, u4ToObl BLIAACHHTH,
KakHe TpeGOBAHHA NPeAbABAAIOTCH
K npe3naeHTy AkageMmun Hayk. Okasa-
JoCb, 4YTO B fAeHCTBOBaBUieM Toria
ycTaBe CHOBA <«Mpe3vfeHT AKafeMuH
HAYK» YNOMHHAKTCA BCETO JHUIb OAHH
pa3, a umcHHo: «[1pe3naent Akaaemuu
Hayk Hu36Hpaetca oO6wWwHM cobpaHreM
DEeHCTBHTENbHLIX  ufieHOB  AKanemuu
Hayk». [lostomMy eMy JHuYHO TpyaHo
o6CyXaaTb BONPOC O KaHAHLAType
npe3nieHTa, MNOCKOJbLKY HEH3BECTHO,
KakHe TpeGOBaHHA HAA0 K HeMY Npeflb-
ABHTh. B kauectBe npuvepa o6pas-
uoBoro ycrasa Kpbinoe cocnancs Ha
cyne6umit yecrae [lerpa I, npouwts-
pOBaB CACAYIOLIHE YHKTbI:

«l. Kpamel HasbiBaeTCsi XHuieHHe
UYXKOH COBCTBEHHOCTH, NMPOH3BEleHHOE
TaWHO.

2. T'pa6exoM Ha3BLIBAETCA XHIUEHHE
uyXKOH CO6CTBEHHOCTH, NPOH3BEAEHHOE
ABHO.

3. Pa3boev Ha3biBaeTCcs XHLIEHHE
4y KOH COGCTBEHHOCTH, NMPOH3BeleHHOe
C HACHAHEM».

3aKOHYHB 3Ty UHTATY, AKaleMHK
Kpoistos ckasan: «Kak Buaute, B cy-
feOHOM ycTaBe Bce CHOpPMYAHPOBAHO

2 eKpaHr» N LU
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COBEPIICHHO YeTKO W FACHO, a YTO
Takoe npe3u/ieHT AKaAeMHH HAYK —
coBeplueHHO He scHo». [locaeauss
(¢ppaza, KoHeuHO, BBI3BAAA CMexX Co-
Gpasiunxcsi. AGpaM Pepoposru Hodde
He pactepaacs H oTseTHn Kpwliosy
npuMepHo TakK: «$H nonumaw, uTo
B lefcTBYOUleM ycTaBe AKanemuH
Hayk HMeeTcs Npolen, HO, NO-BHAHMO-
MY, COCTaBHTe/b yCTaBa Npeanoaarad,
4TO Npe3HAEHT He OyIeT 3aHHMATbCH
HH Kpa)keH. HH rpabeXxom, HH pas-
Goem». ITH CA0OBA OblAH BCTPEUEHBI
andonrcMenTaMu. OTgenenne BbiHecno
peLieHHe  peKOMeHAOBATL  obuieMy
co6pannio AKaJleMHH HAayK KaH1HAAaTy-
py akanemuka C. H. Baeunosa Ha

noct npe3xaeHTa. Bckope oH  6blv
H30paH npe3HaeHTOM AkageMuH
nayk CCCP.

...Henb3si cKa3aTh, 4TO YH3HEHHDIH
nyte AGpama ®egoposHya Gbi1 yCbiNaH
po3aMu. 51 Gbl1 CBHOETENeM HeCKOJIb-
KHX BaXHbIX COOLITHH, KOTOpblE,
6e3yCAOBHO, CHABHO oropunaH AGpama
Qenopoevua  Hodde. Oauum w3
TaKHX COGhITHH Oblna Heylnaua C pelie-
HsieM npobaeMp TOHKOCROWHOW H30J8-
uHH, Ha Kotopyw Abpam Desopoeuy
NOTPaTH/ MHONO CHA H BpeMeHH. 3TO
6bi1a ukCTO HayuHasi HeyRaua. O ee
MyXeCTBEHHO TMepeHec H  MNpPH3HaA
B neyatH owHOOUHOCTb CBOHMX mnpead-
NOCBITOK.

B 1936 rony 8 Mockse coctosnoch
ofuiee coGpaHHe AKaneMmuH Hayk,
NOCBAILLEHHOE O6GCYXKIEHHIO HayuHOH
peatedbHocTH JIPTH, Bo3rnaBasiemMoro
A6pamom ®PenopoBuuem Hogde. Ha
3ToM cobGpanuH AGpam @Penoposuu

caenan  CoOOTBeTCTBYIOIWMHH  AOKA3L.
PH3IHKH, yyacTBOBaBLIHE B 06CYyXie-
HHH  J[OKJafia, TNOABepriH  pe3Ko#

KPHTHKE AEATENbHOCTb MHCTHTYTa H
camoro Abpama Qegopossiua Hoddde.

1 aymaw, uto Ab6pam PegopoBuu
6Ll OYeHb OrOpYeH HEOGBEKTHBHOCTBIO
BLICTYNABWHX, Cpeld KOTOPbIX ObljH
H ero YyueHukd. Bce BHCTYnaeHus
3ByyanH oueHb TeHieHuHo3Ho. Tem
y4aCTHHKaM COGpaHHsl, KOTOPbie MOFJH
BHICTYNHTL ¢ OGDBEKTHBHON MOMOMXKH-
TeNbHOH OUEHKOH AeSATeAbHOCTH HHCTH-

TyTa, cjoBa He gasaau (B uucae
TAaKOBBIX OKazajca H aBTop 3THX
CTPOK) .

BpeMﬂ NnoKa3aJo, HAaCKoAbKO He-
cnpaBefsHBOH  Oblna  3Ta  KPHTHKA.
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B wyacthoctH, AGpama PegsoposHua
KPHTHKOBAJIH 3a TO, 4TO OH pa3BHJA
B UHCTHTYTE HCCNEIOBAHHA NO AAEPHOH
Pu3HKe, KoTopble, N0 YTBEPKAEHHIO
BLICTYNABLUKX, HE CYAUAM RaXe B afe-
KoM OyaylileM MpaKTHYeCKHX lPHMeHe-
Hiil. [lo TeM e cooOpaeHHAM KpH-
THKOBaJH €ro H 3a pa3sHTHe palboT
B 06aacTH GH3HKH MOJAYRPOBOAKRHKOB.
Tenepp BCceM ACHO, HACKOJAbKO owiHba-
JuCh KpuTHKH AOpava Penoposuua,
HAaCKOAbKO CcMexoTBOpHa Oblna Hx
apryMentauHa. HbiHewdee nokoJienne
AOJKHO BO3AAaTh JOJXKHOE HHy‘lHOﬁ
nposopaHBocTk AGpama ®PesoposHua
Hodde, koTopas no3poauaa emy
cRoespemMeHHo  chopmyanpoBatb M
NOCTaBHTb TAKHE AKTYyaJibHble npobae-
Mbl, KakK ¢H3HKa aTOMHOTO f4pa H
(H3HKA 110NyNPOBOAHHKOB — OCHOBBI
COBPEMEHHOH HayyHO-TeXHHYECKOH pe-
BOJIOUHH.

Henerkum Gbin aas A6pama Peno-
poBHya yxof, 8 1950 roay c nocra
aupektopa JI®TH, kotopw on ocHo-
Bajl H KOTOPbIM pyKoBoaua Gosee
30 net. Tem Gonee, uto 3TOT yxol Gbiil
o0cTaBaeH A0BONbHO OecTakTHo. He-
3340710 AC 3TOFO COOLITHA MBI OTMeNa-
An cemuaecsitiaethe AbGpama Degno-
poeuua. TopxecTBeHHoe 3aceiaHHe
TPOMCXOAWAO B aKTOBOM 3ajie Aka-
nemun Hayk CCCP B Jlewunrpane wu
OpPraHH30BaHO OBIIO HAPOUHTO CKPOM-
Ho. M3 coTeH npuBeTCTBHI H appecos,
HanpasJeHHBIX IDGHASPY CO BCEX  KOH-
UOB CTpaHul W H3-3a py6exa, O6blno
3aynWTaHo ToAbKO Tpu: oT [lpesnanyma
Akanemun wayk CCCP, ot cotpymuu-
KOB HHCTHTYTZ K paHKoOMa napTHH.
Camo 3acefaHHe OTPAaHHUMNOCHL Hayd-
HbiM foknagom AlGpama ®Pepoposuua
Hodde «O npobaemax mnoaynposoa-
HHKOB».

Beuepom AGpam ®epopoBuu npur-
JacHa K cebe foMOH HaHboNee BAH3KKX
CBOHX VuYe€HHKOB. 3a ymxuuOoM AbGpam
®degopoBry  FOBOPHJ HAM, HTO OH,
HECMOTPA HH Ha UTO H-laxe Ha CBOH
BO3PACT, He OFMAMABIBACTCH Ha Npoulfioe

H C ONTHMH3MOM CMOTPHT B Oyayuee.’

OH nokasbiBaJ HaM TOYeTHhle ARTJIO-
Mbl, NPUCYXIEHHHE €My Pa3AHUHbIMH
OpPraHH3auMAMH, B TOM YHCNle H 3apy-
OEXHBIMH  HaYUHbIMH  yUpeXAeHHAMH
W yHHBepcHTeTaMu. CpellH HHX 6bia
annnom [oueTHoro yneHa AHraufcKoro
dmatiueckoro obwectBa (1944 1)),
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[TapHxckoro yHusepcuteta (CopGou-
Ha, 1946 r.), Byxapectckoro yuusepcu-
tetra (1947 r.)., yuumepcHteta [paue
(ABcTpus, 1949 r.) u 7. 4.

Oco6eHHO MHE TOHPaBHICH RHNJIOM
[Mouetnoro yaena Kurarckoro oGuect-
Ba ¢u3ukos (1949 r.), opopmaerHbli
B BHAC CBHTKa H3 Oenol LeAKOoBO#H
WHPOKOH JIEHTH, HA KOTOPOW Heporu-
thamMu Obln HAMHCAH TeKCT AHNAOMZ
(KOHE4HO, € TNPHJOXKEHHBIM K HeMy
PYCCKHM nepeBOAOM).

Cka3sanunoe A6pamom PepopoBHuem
O TOM, YTO OH C HafleXKAOH H ONTHMH3-
MOM CMOTPHT B Oyayuiee, 6blio He
«KpacHbIM ciaoBuom». HehcTBuTenbHo,
BCKOPe NoCsie yXOAa ¢ NoCcTa AupeKTopa
J®TH oK co cBoOHCTBEHHOH eMy
SHEPTHEeH TMPHHANCA 32 OPraHH3allHIo
Wucrutyra noaynposoanukos Akage-
miuy Hayk CCCP. B 31toM eMy okaszan
G6oabuwoe coneficreue [lpesnanym Axa-
NeMHH Hayk # ee npe3unedt Cepreii
HeBanosny Basusos. Takum o6Gpa3som,
HayuHas pabota AGpama PegopoBuua
Hodde HH Ha oanu neHb He npepwiBa-
nackh.

B 1955 rony, B npeasepuu 75-aeTus
A6pama ®enoposuua Hodde, rpynna
aKaeMHKOB-QH3HKOB, €ro Y4YeHHKOB,
HanpasHia MNHCbLMO B npaBHTeNbCTBO
¢ nmpocbBoii npucBokTe A. ®. Hodde
apaude [epos Coumanuctryeckoro
Tpyna. B oGocHoBaHHe cBoeft npocbOm
Mbl NepeurHCAnIH KPYNHEHIHE HAYUHbIE
3acayrin AGpama PesopoBHUa H 0C060
OTMETHSH €r0 HMCKAOUHTEeNBHYIO POsh
B feJe NOAFOTOBKH HAayuYHbiX Kaapos
BLICUIEH KB4AJAHDHKAIIHH, obeclieuns-
UIHX ObICTPOC H CBOEBPEMEHHOC pelue-
HHe YypaHoBoH npofievbl. B uact-
HOCTH, Mbl YKA3ald, UTO CpeldH YYyeHH-
kKoB Abpama PeaopoBHuya yxKe HACuH-
ThiBaeTcs |5 akafeMHKoB H OKoJo
30 yaeHoB-KoppecnonaeHToB AKageMun
Hayk CCCP.

Oaa nposeacHun 106un1es Akage-
MHA CO3AaNa OPrkoMHTeT, H st Obla
YHOCTOEH YeCTH CTaTbh €ro Npeaceiate-
Jem. EctecTBeHHO, MEHA KaK npeaceaa-
TeJIf O4EeHb BOJIHOBAJ BONPOC O peak-
UHH MpaBHTEJAbCTBA Ha YNOMAHYTOe
MHCbMO € NpocbBOH O Harpa)AeHWH
A6pama @DenopoBuua Hodde. fo
noche/IHeH MHHYTHI Mbl He 3HaJH, Kak
PeLIKTCS 3TOT BOMPOC, H JHLIb B BarOHE
noe3na, Be3lero HAc B JIeHHHrpaa
Ha NPa3AHOBAHMHC KOHIESA, MbL YCABIILA-



Sva

By,

t A

AW no panMo yka3s [lpeananyma Bep-
xoBHoro Coseta CCCP o npucsoennn
akanemuky A, ®. Hodde 3BaHHA
Fepoa Coumanunctuueckoro Tpyaa.
Pal1ocTh Mo Oblia GeaMepha.

Ha cefi pa3 TopXKeCTBeHHOC 3ace-
1aHHe, MPOHCXOTNHBILIEE B TOM IKe
akToBOM 3ane Akanevun Hayk CCCP
B Jlewnnrpade, u#powio ¢ GOAbLIKHM
noabeMoM.  Yxcno  npubuiBlunx  Ha
yecTBoBaHHe  Abpama  ®enopobuua
Obl10  CTOAL  BCAWMKO, UTO  Mbl, NpPH
BCCM KEAAHWH, He MOTAK BCEM 1pefo-
CTABHTL CA0BO A5 APHBCTCTBHS.

[locaennue roas Mbl ¢ AGpamom
®epoposHueM  BCTPeyaduCh CpaBHM-
TeAbHO PeAKO, HO HEeCKOJBKO pa3 Bce
e oH nobwiBa y Hac aoma 8 Mockse.
AGpam @egoposHu oueb MHOTO H
HHTEPECHO PpaCCcKa3biBal He TOJbKO
0 CBOMX HOBHIX HAY4HBIX (L1dHAX H
HAEAX, HO M O Pa3AHUHLIX COGBLITHAX
3  cpoeff  Kuswu.  Hanpumep., on
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paccKa3as Takyl 3a0aBHYK HCTOPHIO.
Oauaxasl, B 66ITHOCTD cBoW B [onnan-
anH, A6pam @enopoBhy Obil B rocTsX
y KpynHoro ¢u3nka [Nayna dpeundecra;
TaMm e 6biad Huiase Bop un Tlayan.
AGpam ™MepopoBuu, Jpeudect u bop
CHaeM AuBaHe, a [layau, no cBoen
NPHBHI- pacxa)KHBaJi no KOMHaTe
H3 yIJlz B YTOJ M YTO-TO PaCCKa3biBaJ.
Bapyr bBop npoussec: «[lepecTaHb
pasryauBaTh! TO MeHst pa3fparxKaeT».
[Mayau cnpocua: <A urto, co6CTBeHHO,
Tebs pasapaxaet?» Bop, oTyiHuaBuwKil-
Cl MaKRepOH TONHO QopMYJHpPOBaThL
CBOM MbICAH, 3aaymanacs. H Tyt
3pedgect  otpetna:  «Pasaparkaer
MOMEHT, KOFZa Thl BO3Bpaulaellibcs
obpaTHo®.

BenoMHHaw ¥ Apyryi pacckasaH-
Hyto AGpaMoM PelOopOBHUEM HCTOPHIO,
CAYYHBILYIOCH € HHM B MOJIOAOCTH,
Koraa oH paGotaa B Mionxene. OgHax-
oni AGpayt PenopoBHY peliiid NPOBECTH
BOoCKpecHbt#t newb B Asbnax. Hakanyne
Beuepoy oH ceda B noead. Ero cocegkamu
no Kyne okasanaucs ase gambi. [lonyr-
YHKH Pa3roBOpHAWCL. Y3HaB, uTo
AGpanm ®PegopoBHYy — QH3HK, HKaMmbl
CrpocHnH €ro, Kakas 3aBTpa Oyaer
noroga. AGpam ®PenopoBuu Hauan
HM OOBACHATHL, HTO OH HE MeTeopoJior
M N03TOMy mnpelicKa3zaTb Moroay He
moxer. [Jlambl, oflHaKo, OKa3afiHCb
HacTofiuuBbiMH H TpeGOBAJIH OTBeETA,
yTBepXKaasi, u4TO (H3UKH  JOJXKHKI
Bce 3HaTb. JleJIo NPOHCXOAKHO B HIOHE,
610 Kapko, H AOpam Penoposuu,
WyTS, OTBeTHA: «3aBTpa OyneT CHerx.
Jlambl Beceslo pacCMeANIHCH W Nepe LK
K apyroi teme. Beawko xe O6buio
yauBsienve A6paMa PepopoBHua, Kor-
0@, NPOCHYBLUKCh HAayTPO B FOCTHHHUE,
OH yBHeN 33 OKHOM... TYCTO najalowuh
cHer.

.JJlocneaunh pas s suaesn Abpama
QepopoBrua Hodpde aetom 1960 roaa,
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Korfia 8 Obl1 8MecTe Co CBOeH CTaplied
aouepbio B JleHwwnrpasze. Mbl ¢ Heh
NOJYYWIH  NpHrJalleHHE  MPOBECTH
BOCKpeCHblft JHieHb y Hero Ha jaue
B Komapoee. AGpam ®enoposHu
npuchan 3a HaMu mawxiy. Ha gave
AGpam ®PenopoBuu H ero xewa AHHa
BacuabeBua BOAMJIH HAC no cBOEMY
XO3AIHCTBY, C TOpPAOCTbIO HOKA3bIBaJH
BO3JeNiaHHble UMH FPSIAKH € KAYOHHUKOH
u oBowamu. [lamartys, uto AGpawm
PenopoBHY — AHPEKTOP OCHOBAHHOIO
HM arpoPH3HYecKOro HHCTHTYTA, #
cnipocun AGpama PefiopoBHua, BO3gAe-
JILIBAJ JIH OH TPRAJIKH NO BCEM NpaBHAaM
arpo¢puinueckor Haykw. Ha 310 oH,
CMeACb, OTBETHJ, 4TO B OCHOBHOM
cllenoBan NeAO0BCKHM MeTtozam obpa-
60TkH nousul. [loToM oH nosen wac
Ha BBUUKY, MOCTPOEHHYIO CMeUHafbHO
ANs TOro, yto6nl MOXHO ObLio N1060-
BaTbCA BHAOM Ha Mope. AGpaM Peio-
pPOBHY TOBOPHA, YTO OH OUEHL JIIOOGHT
OTAKLIXaTb H@ 3TOH BHILLKE.

BepHyJHCL MBI B TOCTHHHLY TOJBLKO
no3pHo BeuepoMm. buuio cosepureHHo
cBeTyi0 — B JleHuurpage Obla pa3srap
Genbix HoueHl.

Becenys na naue ¢ AGpamom Peno-
pPOBHYEM, $I, KOHEYHO, He paccKa3zadh
€My, UTO Mbl, KaK H BCe H3IHKH CTpaHbl,
FOTOBHJAWCE OTMETHTbL 3TON  OCeHbIO
ero 80-netnhe. He paccka3zaa A emy H
O TOM, YTO MHOIO OTNpaBfieHd CTATbA
B XKyPHan «¥Ycnexu (H3HUECKHX HaYKs,
noceslledHas ero 00ken. 14 okTsOps
yTPOM MHe Ha paboTy NO3BOHH/M H3
penakumyd rasett «HagectHa» ¢
npocbGOil CPOUHO HAMHCATL CTaTbio 00
A6pame PegopoBuue Modde, koTopasn
DoJiXXHa Obina OuiTh  ony6aukoBada
B JeHb ero poxaeuuf 30 oKTalps.
A uepe3 nBa waca nocje 3TOrO 3BOHKA
MHe coo6Gwunk M3 Jlewudrpaga, 4rto
AbGpam PenopoBHUY BHe3aMHO CKOHYaIl-
cs1 y ce6n B nabopaTOPHH.
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B. Hogee

Mol oten—
0 MoeM Oyayuiem

Huxe nySaHKyOTCH BOCNOMHHAHHA EOYEPH
AGpama ®enopossva Hodde Baneutnnu AG-
pamoetu Hodde, AoxkTopa GHIHKO-MaTEMaATH-
YeCKHX HAyK, CTAPWEro HAyYyHOro COTPYAHHKA
Hucturyra xumuu cuauxaros AH CCCP.

Koraa si koHyaida WKONYy H A0MXKHa
Otina peluHTb, YeMy YUYHTbCS fadblue,
OTell YaCTO TOBOPHA CO MHOH O MoeM
OynyuweM. Oun ouedb xotes, 4yTOOB! 5
cTata (U3HKOM, HO Kakoe OH TO HH
6biI0 gaBJieHHe ¢ ero CTOPOHbI HCKIIO-
yanock. OH avwb CcTpeMHACH OGPH-
coBaTb MHe Oyayulee HayyHoro pa-
GoTHHKa-bH3KHKE, & pelsaTb, co0Ja3-
HAET JIH MeHsi TakKasi TnepCneKTHBa,
NPenOCTaBJIsAN MHE CaMOW.

Moii oTew 6w uyesAOBEKOM OueHb
IIMPOKHX HHTepecoB. Ou  nobun  H
XOpOLIO 3HaA MY3bKY, 4acTo OblBaJ
B ¢uIApPMOHHH H3 KOHUEPTax Khaac-
CHYECKOH My3blKM. TanaHT 10HOro
lloctakoBhua OH oUeHWwn ¢ nepBbIX
ero waros. He MeHbwe oH n0GHA
H TeaTp — onepy, APaMy; MOr no
HECKOJIbKY pa3 CMOTPeTb CreKTaKJH
TeaTpa HMeHH Baxrtaurosa, Xyaoxecr-
BeHHoro TeaTpa. C O6GONbLWHM HHTE-
pPECOM OTHOCHJCA KO BCEM 3KCnepH-
MeHTaM B O0NacTH  TeaTpanbHOro
HCKYCCTBA.

On 3Han w Mo6GHS CTHXH, 0cobeH-
Ho [lywkuua u JlepmontoBa. Muoro
YHTaAA, XOPOLIO 3HAJ KNACCHKY, HO
M 32 uHOBOH JMTepaTypoH CAeaHnt A0
CaMOro MOCJ/IEAHETO BPCMEHH.

Ortew o4enb JiOOGUA NMPHPOAY, OCO-
GeHHOe ero BOCXHMUIEHHE BbI3bIBAJH
nepeBbst H useTsl. OH Mo6GHA fafekue
NPOry.JKH, HEPEAKO XOAMA B ropel —
B MosioaocTH B llIBeduapuu, a notom,
yxe B 3pejom Bodpacte, B Kpbimy H
Ha Kaskaze. Xopoio nnasan, Hrpad
B TEHHHC.

OH n106HN KH3HL BO BCeX ee npo-
AIBJEHHSIX H yMed noayyaTb PaAoCTb
H3 pa3HbiX HCTOuHuKOB. Ho Bce Mepk-
0 nepea pafocTbio, AOCTABAREMOH
eMy 3aHATHEM HayKoH — yAauHoil
NOrafKOH, 4YeTKO MOCTABJIEHHBLIM OMbi-
ToM. OH yacTo roBOPHJ, YTO B ero
yBJIeYEHHOCTH (DH3HKOA npHCYTCTBYeT
a3apT, B YeM-TO CXOOHBIi C a3apToM
HrpoKa,— a3apT JOoralku, B pe3yiib-
TaTe KOTOpPOH HrpoK MnoJiyyaet BBIHT-
pPow, a yuyeHblHi — OObACHeHHe He-
H3BECTHOTO siBMeHUA. OH CyuTaj], YTO
32HATHA 'H3HKOH He TPeGYioT KaKHX-
To 0cOOBX AapoBaHuH — 32aHHMaTbCSH
(PH3IHKOH H NOAYyyaTb OT 3TOTO PaAOCTh
MOXeT KaxAblH. Baxno nouyscTBO-
BaTb 3TY PafloCTh, K TOTAa XH3HL GynreT
HanoOJMHEHa JKHBBLIM HHTEDECOM, OYE€Hb
Mano 3aBUCSILUHM OT BHeWHHX 006-
CTOAITENLCTB.

Oteu Obil rOPAYHM CTOPOHHHKOM
BOBJIEHEHHA B Hay4HYIO palboTy Xeu-
wrH. O Bcerga ¢ BOCXHLUEHHEM TroO-
sBopus 0 Mapuu u Hpsu Kiops, o JIu-
3e MefiTHep M ApYrHUX IKeHlHHax-
¢pH3HKaX, CTOAWMHX B MNepBbX Ppsinax
COBPEMEHHOW HAYKH.

B 3akawouenHe MHe XxoyeTcst MpH-
BECTH BbLUACPXKY M3 THCbMa MOero
OTUa KO MHe. NATHaauaTHaeTHeH yye-
HHLE NOCAeAHero KJacca UIKObL:

«...Thl YBHOMWD, YTO €CJH HHTEpec-
Hbl HEKOTODblE (aKThl, TEOPHH H METO-
Abl, TO elle HHTepecHeH HepelleHHbe
npobJembl, BHAHMbBIE [POTHBOpEUHS,
LJIsT KOTOPBIX HAA0 HAWUTH peLleHwHe,
OTBICKAB MPeABAPHTENbHO HCXOAHBIH
KOpeHb, NOPOMKAAIOUIHI SaHHOE MPOTH-
BOpeuHe...

Tol, no-BHAHMOMY, He OUEHD BEPHILUbL
B CBOM TananTh. Cefiyac, KOHeuHo,
HeJb3st MX npeackasats. Ho pasuoro
THIa YYeHble CO3MaBaJjih Haiue COBpe-
MEHHOE  MHPOBO33peHHe. Henbas
ONHCaTb TOYHO, KAKHM ¢101KeH» ObITh
YeNOBEK, KOTOPHIH XOueT CTaTbh yye-
HbIM. Pa3ubiMu nyTaMM OTKpbIBaeTcs
HCTHHA...

[ToToM, yMenbe fICHO BHOETL BEULH,
NOMHMAaTb HACHOe ¥ Y3HABaTb Heno-
HATHOE AYXOBHO Pa3BHBaeT WU CPaBHH-
BaeT ¢ JilOALMH HanGonee BLICOKOH
KyJIbTYphl.

Hakonen, vckate H HaxoAuTb Ho-
Bbie NMYTH M HOBOE MOHHMaHHE — OA-
HO M3 CaMblX GOJibIIKMX YAOBONBCTBHH®.
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A. Hogepe

JNeKTpoH

OaHa W3 CcoCTaBHBIX 4yacTed aroMa —
OTPHLATENLHO  3apf)KeHHBIH  3JeK-
TPOH — Oblia oOHapy)eHa eule B
XiX B. B 1897 r. ypanoch, xoTf H
rpy6o, W3MepHTbL 3apfil. 3JEeKTPOHa;
no3aHee uimepeHa Oblia ero Macca u
elile No3xe GblNH O6HapyXeHH Apyrue
€ro CBOHCTBA — BPALIATeJiIbHbIN U Mar-
HUTHBIH MOMEHTHI.

IMpu ocBeliennH, B 0coGeHHOCTH
yIabTPaPHONETOBBIM CBETOM, OTpHLA-
TENbHO 3apAXKEHHOe Tes1O MNOCTENEHHO
TEPHET CBOW 3apsf., a HeHTpaJibHOEe —
3apsKAETCA NOJOXKHUTEAbHO. FIBJeHHe
3TO, Ha3biBaemMoe (POTOINEKTPHUECKHM
spdexkTom uau, kopoue, ¢GorTospPex-
TOM, OblJi0 HccaeaoBaHO CTOJAETOBLIM
ewe B XIX B. Xapakrep ucnyckaembix
TeAOM TNpH ¢oTosdpderTe 3apsaoB —
3JNEKTPOHOB — OCOBGEHHO HANISIAHO
BH/IeH B NocTaBjieHHOM MHoM B 1912 r.
onbiTe, KOTOPbiHi Obli BHAOH3MEHEHHeM
y¥e paHee IPHMEHSABLUUXCA YCTPOHCTB.

B npoctpakcTBe Mexay AByMs na-
pafsie/ibHhIMH TFOPHU3OHTANbHBIMK MJa-
ctHHamt A w B (pucyHok 1) nonanaau
MeJIKHe 3apsiKeHHble MeTalluuecKue
nbliMHKE 0. Ecan yactHuka okasbiBa-
eTCA 3apsKEeHHOW OTpHUATENbHO, TO
€¢ MOXHO ylepXatb OT NaaeHHs, 3a-
PRAHB BEPXHIOK MAACTHHY FOJOXH-
TENbHO, & HHXXHIOIO — OTPHUATEJbLHO.

3ta CTaTA — OTPHBOK H3  KHHCH
A. ®. Hodpde «OcHoBHbE NPEeNCTABAECHHR CO-
speMennoit Guaukna» (M. — J1., FUTTJL, 1948).
Mui noMewiaem ero ¢ HeGOABLUHMH H3MEHEHHAMH
H  ACNOJAHEHWSIMH. JIONOJHEHHR HanewaTaHul
MEJIXHM LWPHGPTOM.
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[lonoKuTeAbLHO 3apAIKeHHan NLIHHKA
YAEPXKHBAETCA NOJEM MPOTHBOMOJIOH -
HOro 3uaka. Moxuo nopobpaTtbhb Takyio
pa3HocTb NoTeHuuanos U mexay naa-
CTHHaMH, 4TOObI 3JeKTpHueckas cHJa
KaK pa3 ypaBHOBEIUHBANA CHAY THXe-
ctH. Toraa nbsiHHK2 MOBHCAeT Heno-
NBHXXHO Ha MHOro 4acos.
DJeKTpHuECKas  CHA3, KoTopas
NeACTBYET Ha 32pAl €, NbLIHHKH, Ha-

npasjeHa BBEpPX M paBHa e;%l, rae

d — paccTositHHe MeXAY MNJACTHHAVH
A u B. OG603HauHM CHMY TAXeCTH,
JEeHCTBYIOWYIO HA MBIHHKY, Yepe3 P.
Ycnosre paBHOBECHSI NLUIHHKH B Mpo-
CTpaHcTBe MeXAy INjJacTtHHaMH — pa-
BEHCTBO CHJIBI THAXKECTH H 3JIeKTpHue-
CKOW CHJIBI:

P= €) %l .

B 3TOM coctosiHMH s ocBeLLAst Mibi-
JIHHKY HCTOUHHKOM CBeTa, Bbi3blBaIO-
UM POTOINEKTPHUECKHA stpdexr.
CnycTs HeKOTOpOe BPEeMSA HENOABHXK-
Has npeXjae NblAHMHKa HauWHana na-
[ath. TaKk Kak cHAa TsaxecTH P He
MOTJIa H3MEHHTbCH OT OCBELUCHHSA, HE
uaMeHuaucs U, w d, 10, cnemoBaTtedb-
HO, YMEeHbIIHACH 3apfi €; A0 KaKOH-TO
BEeJHUHHBEL €.

YpesnunBas pasHOCTb MNOTEHLHA-
a08 U} 10 HoBOro 3nauenus Uz, MOXHO
6blN10 CHOBA OCTAHOBHTL nNageHHe Nbl-

JIHBKH, MPH 3TOM AOQJXKHO YAOBACTBO-

PATLCH PABEHCTBO &9 %z P.

3apsaxkasl ¥ CHOBa pa3psxkaf Nbl-
JHHKY, MOXHO Onino 3TOT npouecc
NOBTOPATL COTHH Pa3, KaxKAuH pa3s
NpH COOTBETCTBEHHBIX NOTEHUHANAX
U,, Uy, Us,... Oka3zanocew, 4TO pasauy-
Hbhie 3apsab e, ez, €3, .., KOTOopbie
HMeMIa MNbUJHHKA, TOYHO BBHIPAXKAJIHCH
CelylOlUHM COOTHOLLUEHHEM:

o o - ___!_._L 1. =1:2:3:
€1.€2:63. ... TR 17 A%
+ A
Fn )
0 -
P —
- B
Puc. 1. Cxema oneita no onpegeneHH0o

3apRA3 INCNTPOHAE.



3apaabt ObLIMHKH H3MEHAJHCH KaK
pai ueanx uucen. Koria Ha nbLiHHKe
OCTapaJjca OIMH OTlelaTL‘JlebIFI 3a-
PR, TO OHA TEPRAJa €ro UEAHKOM NpPH
OCBELIEHHH H OCT2BaJaCh He3apsieH-
Hon. JleHCTBHTeNLHO, HHKAKOH pas-
HOCTLIO noTeHuwaaos U (HH noJ0MH-
TeNbNOH, HH OTPHLLATENLNONH) He yiaaBa-
A0Ch 3aMelJHTh NaJIeHUE UYaCTHUKH.
Ho eccau BO Bpemsi naaeHuss npoao.-
KaTh OCBELLEHHE, TO CIYCTA HEKOTOPOE
BpeMs NbiIHHKA, TepAs eille OAWH 3a-
pPAL. 33apAKaAACh HOAONKHTEAbHO, H
Toraa e¢e CHOBa MOXHO Oblio OCTa-
HOBHThL, HO TOJBKO YyXe HPOTHBONO-
JIOXKUOH PA3HOCTLIO HOTEHUH 808, KOT-
a NOoTeHIHa BepXHel NJACTHHB OT-
PHLATEAbLHBIN, a8 HHMKHCH — HOJOXH-
TeSILHLIN.

Toicsiun TaknX ONBLITOB € NbLAHHKA-
MH M3 Pa3HYHBIX MATCPHANOB MOKa-
3aJH, 4TO 3apal AKGOH NBIJTHHKK BCEr-
A3 COCTOHT H3 UENOrD 4YHCJIa BHOJAHE
onpefesieHNbiX NOPUMHA, PaBHLIX MO
HaKb0. €€ TOUHLIM COBPEeMeHHBIM H3Me-
peruanM  4,8024 « 107"’ aBconwTibix
WICKTPOCTATHUCCKHX CIHHHU (33 eau-
HHLLY NpUIIKMaeTcs 3apsf, OTTAJKH-
BAIOLUHH PABHLIR €My 3apAl, NOMEHIEH-
HbLIH Ha paccTosiHie B | cM, ¢ cuHJoii
B I auHy)*). Kaxawh pas, koraa npu
OCBEHICHHH NBLIJIMHKA Tepsiia OTpHUA-
TeNblbIH 3aPsi, OH OKa3blBaJicsi pas-
HoiM — 4,8024 - 107" a6c. ea.

DTH eAHHHYHBIE OTPHLATEIbHBlE 3a-
PAbl NONYYHAH HA3BAHHE 3A€KTPOHOB.

Hukorna W Hurae ne yaaBa’och
Hab/l01aTh 38pAA0OB, MCHLLLHX 3apsja
3/IeKTPOHA HJIH PaBHbIX HEUEJIOMY ‘IHC-
Jdy 3apAfoB 3JeKTpPoHa. Takue e oT-
pHIlaTENILHO 3apAXKeHHble YACTHLbI
3JIeKTPOHBl — HCNYCKAIOT HaKajeHHble
Tena. JT0 ABJEHHE HA3LIBAIOT TEPMO-
INEKTPOHHON IMHCCHEH; HM LIHPOKO
NOAL3YIOTCA B PANHOJAMNAX.

[lpu nponyckaHun 3A€KTPHUCCKOTO
3apfila CKBO3b CHABLHO Pa3PerKeHHBLIC
ra3nt H3 OTPHUATEARHOTO  NOJOCH
(kaToaa) BBIXOAHUT NOTOK OTPHHATE.Ib-
HbiX 3apsiloB, HA3bIBAa€Mbli KATOLHLI-
MH JAyyaMmH. ¥1aloch NOKA3aTh, UTO MW

*) 1o H3MEepCHHAM, IPOBCACHHBIM K HACTUR-
uleMy BPCMCHH, HMaMMEHLUIHA  SJICKTPHUCCKHH
3apan  (NOACKHUTEAbHLIH HAH OTPHILATEALHULI)
pasen e= 4.803250(21) « 10 ¥ abcoawTunix
PICKTPOCTATHUCCKUY eannun (e1. CFED) . nan
(e CH e= Low218w2(461 « 10 " Ka

kvantmcceme.ru

KATOAHBIC JAYUH — ROTOK TCX XKe 3jeK-
TPOHOB.

[ToMmecTHB KaTOAHBIC JYYH WA H0-
TOK (HOTO3NEeKTPOHOB B MarHMTHOE [0-
Je, MOXHO OnpeAeSIHTL OTHOIUCHHe
3apaAa INEeKTPOHOB € K HX Macce m,
a CJeioBaTeNbHO, H CaMylo  Maccy
J€KTPOHOB.

Oka3anock, UTO He TOALKO 3apsiimu,
HO # MAacCbl M 3JeKTPOHOB CaMoro
PA3JTHUHOIO HPOHCXOM TCHHS B TOYHO-
CTH COBHAAAIOT H UTO

m=9.1060- 10 **r.

B Teucuue nepBOro necsruH.IeTHS
Hallero BeKa 37eKTpoH 6w eHHCT-
BCHHOH H3BECTHOW TOria «3NeMeHTap-
HOM» yacTHieH. PHUIHKH AYMAAH, 4TO
IAEKTPOH — HOCNEAHHA W HPOCTEHIUHH
3J€MEHT MNPHPOAbl, M NPEACTABJsAIN
ero cefe, Kak paHbille aTOM, B Bu/je
wapuka, 10 06beMY HJAH NOo NOBepX-
HOCTH KOTOPOIo paciipeie.ten 3J4eKTPH-
YecKHK 3apna.

OaHako ¢ Toraa yxe, B 1908 r.,
B. H. JlcunH ykasbiBas, 4To NpHHUMN
JIHAJNCKTHUECKOTO  MaTepHaiuiMa o
HeucHePNaeMOM MHoroO0pasuu NpHpo-
Nlbl 3acTaBAsieT OXHAaTh, YTO H jeK-
TPOH — CNOXHoe o0pa3oBanue.

ITO HPCABHICHHC NO3XKE NHOATREp-
OHAOCL, XOTS Mbl K CeHuac He MOMeMm
ObiTL yBepelbl B HOJHOTC CYLUCCTBYI)-
el KapTHHBt 3.1€KTpoHA.

Okaaanock, 4To 34ekTpoH obaaiaer
BPAILATEALHBIM MOMEHTOM (CIIHHOM) §
H MAlHHTHBIM MOMEHTOM M.

MarHUTHBIH MOMEHT PACKTPOHA ONPEILARET

MKCHMATIBNLH  MOMENT  CHJL,  AeRCTBYIOWHY
Ha 3JEKTPOH B MarHHTHOM HOJIE € MMIYKIHeH B!
—
My, = |B|ll-
fasn BuTKa ¢ TOKOM [
—
M,..=|B|IS.
rae S — aowaas,  OrpanHueHHas BHTROM

(cM. «@uinka Y»). [JosToMy MarHuTHLH wo
MEeHT BHTKA ¢ ToKom pabent p IS, Maruutnui

—
MOMERT BeqHYHHa BekTopHas. Bektop p wa-
NPABACH NCPHCIIHKY IAPHO HAUCKOCTH BHTKA.

MArHHTHLIC CBORCTBA  3JEKTPOHA
¢ NOAHOH HATARAHOCTLIO OOHAPYXKHBA-
IOFCH B ONILITAX, KOTOPblE GbJIH NOCTaB-
genn Hlrepuom w T'epnaxom no meTto-
Ay MOJACKYARPHOro nyyka. B 3tom me-
TOMC HIVHACTCS HOTOK MOJEKYS B BHje
TOHKOWH JenTul, BblaeaeHNOH HpH no-
MOMHILH CHCTCMBE Y3KHX HHesicH B Nnpo-
CTPAHCTBE, B KOTOPOM CO3,aHQ BO3-
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MOXHO BhICOKOE paspexenuc. Besikoe
OTKJIOHEeHHE TaKOro MOTOKa MOJeKYy.
OT NPSAMOJIHHEHHOrO NYyTH MOXeT ObiTh
Bhi3BAHO TOJILKO ACHCTBHEM CHJ, a 3TH
CHAB MOPYyT OBbiTb BBIYHCJAEHLI MO "Ha-
YaNbLHOK CKOPOCTH MOJIEKYJ H BEMHUH-
HE OTKJAOHEHHsi. DTOT MeTon NpHMeHs -
ercst 14A OOHapy>KeHHs1 CaMBlX pasHo-
00pa3HnX BO3NICHCTRHH, B TOM uHCJE
nae TakHx cjabbiX, KaK CHAbl THrO-
TEeHHA.

Ecaun nponyctuTb MOJEKYAspPHLIN
NyUOK 4epe3 CHIbLHOe M NPHTOM pe3Ko
HEOAHOPOAHOE MATHUTHOE NOJIE, TO OT-
JIeSIbHBIE  MOJIEKYJIbl OTKJAOHATCA TEM
CHJibHee, deM DoJbl€ HX MATHHTHbIH
MOMEHT - H 4HeM MeHblUe yroJa Mexay
HanpaB/eHHeM MArHHTHOrO MOMEHTa
W HanpaBJeHHEM MarHWTHOTO NoOJf,
yepes KOTopoe MPOXOAAT MOJEKyJbl.

MaruuTubili MOMEHT MOKET NMpoHC-
XOAWTb KaK OT MAarHHTHBIX CBOMHCTB
CaMoro 3JeKTpPOHa, TaK ¥ OT TOro
3JIEKTPHUECKOTO TOKA, KOTOPBIH 3JCKT-
POH CO328€T, ABHIrasicb NO 3aMKHYTOH
opbure. Ecan, wanpumep, 3JekTpoH
1BHXETCH N0 OKPYXHOCTH pajiHyca r
CO CKOPOCTLIO U, TO Yepead nonepeuHve
CCHCHHE OKPYXXHOCTH 3JIEKTPOH MPOXO-
T vf2nr pa3 B ceKylady, fepeHocs
KaMALd pa3 CcBoH zapsn e. Taxkum
00pasoM, Bpatl2IoWHHCS N0 OKPYXHO-
CTH PaanyCa r JCKTPOH NpeAcTaBasieT
coboit ToK {=euf2nr. Maryutunit mo-
MEHT W ABHXYILErocss Mo Kpyrosod
OpPOHTE 3JEKTpOHA pasel

!.l=31f2i = 7

Mexanunueckui MOMEHT KONMUYECTBA
ABHXXEHHSI TAKOro Bpaulalowerocss Ho
opOuTte snckrpona — L=rmur.

Takum 06pa3om, A ABHKYWETOCR
Nno KpyroBoi opOHTe 3JIeKTpOHA

— €
L am-

B aromax Boaopona, AuTHs M ce-
pebpa MeXaHHMYCCKHK BpalaTeNbHbIH
MOMEHT SJIEKTPONOB [IpH 1BHXEHHH
1o op6ute pasen Hyawo: L =0. [Tostomy
¥ MATHHTHBIH MOMEHT W JIOJiXeH ObiTb
PaBHBIM HYJIO.

Mexay TeM 118 nOToKa BCeXx ITHX
ATOMOB MOAYUHJOCH XOPOLLO H3MepH-
MOe OTKJOHEHHe TpH [POXOXMAEHHH
CKRO3b MAarHHUTHOE NOJC (PHCYHOK 2).
Ilpy 3TOM Bech NOTOK pas3fuBajcs Ha
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3kpan

Maznumbl

— r—— Aducdpazma

[~

“——~ Ttomokx amoMos

Puc. 2. Cxema onviva Wrepua u lepnaxa,

ABC UACTH, OTKACHSABIIKCCH B NTPOTHBO-
MOAOXKHBIE CTOPOHB HA PABHLIC YIJbl
(¢oro Ha pucyHke 2). H3 pesyab-
TATOB 3ITOrQ OfLTA MB 2aKAIuUAEM.
4TO:

1) 3.1eKTpoOHbI, HE3ABHCHMO OT CROE-
r0 ABUXeHuR, 00aafanT onpenenet-
HBIM MArHUTHBIM MOMEHTOM JaXe MpH
L=0;

2) npOXOUA CKBO3bL MATHHTHOC 110-
Jie, 3JeKTPOHLI BCCX ATOMOB OPHEHTH-
pPYIOTCH TAaK, UTO HX MarHHTHbe MO-

MeHTH | Hanpasienw Ambo no nanpas-
JIEHHIO MACHHTHOrO noJia (napansensb-
Hdf OpHeHTauus), anbo B npoTHBoIO-
AOKHVIO CTCPOHY (anTufiapaniesvuan
OPHEHTALHA). NPOMEXYTOUHBIE  XKe
OPHEHTALHH NOJHOCTBIO OTCYTCTBYIOT.

Oka3sbiBaetch, HApRLY C MArHHTHL-
MH CBOHCTBaMH 3NeKTPOH 006Az2n3eT H
oflpefiese HHbIM MOMEHTOM BpALUEHHUA S;
OAHAKO COOTHOLIEHUC MEXIY W U S B
TOM CJlydyae HMeeT HHOe 3Hayenue:

B &
s m

— OTHOlILUEHHe W/S BABOE GOAblue, uyeM
oTHOLUcHHe /L.



CyumecTBOBaHKe  MEeXaHHUYeCKOFrO
MOMEHTA, CBA32HHOTO C MarHHTHBIM,
On710 NOKA33HO B OMNBITAX, HAEA KOTO-
pPblX NPHHAANEKHT DUHIITEHHY U
e Xaacy, HO KoTopble B 0CcO00 Ha-
rassAHOH ¢opMe ObIH  NOCTaBJIEHbI
1. JI. Kanuueit u muon B 1920 r.

B xopowo oTKauaHHO# KBapueBOH
TpyGe Ha AJHHHOH TOHKOH HHTH NOA-
BELUHBAACH HAMATHHYEHHLIH HHKene-
Bblif CcTep>XeneK. MaruutHoe noae
3emau 6buio ceegeHo K Hymo. Okpy-
Kan TpyOy ropsuen neubio HAH NNa-
MEHeM rasoBol [OpesikH, MOXHO Obisio
ObICTPO Harpersb CTEpIKEHEK BhILLE TEM-
nepatypu B 360°C, xoraa nukenp pas-
MarHH4HBaeTCs; B 3TOT MOMEHT CTep-
JKEHEK HAUHHAJ 3aKPYYHBATLCH.

HamarnuuupaHnuwe HHkeAs BHI3BaHO
TeM, YTO MATHHTHblE MOMEHTHI aToM-
HBIX . 3JJeKTPOHOB MOBOPaYHBAKTCA B
oaHy cTopouy. [1pH pa3MarnnuuBanuy
oHH, Haobopor, pasbpacbiBaloTcs Ten-
JIOBBIM NIBHXEHHeM MO BCeM Hanpasae-
HHSAM.

Tak Kak 31eKTPOHHBIE MATHHTHKH
B TO XXe BpeMsi BpaulaiTCA BOKPYr
CBOCH OCH, TO HAMArHHYCHHBIH CTepxe-
HeK 00.21a01aeT CKPBITHIM B €ro 3JeKTpo-
Hax BpallareabibiM MomeHToM. [lpw
pa3MarH¥YMBaHHH 3TOT MOMEHT Hcue-
3aet. Ho, corsiacHO OCHOBHHIM 3aKO-
HaM MeXaHHKH, BpaLlaTeNibHbiii MOMEHT
CHCTEMbl HEM3MEHEH, KaK HEM3MEeHHAa H
€€ IHeprus.

B nawewm ciyuae noaBelieHHbH B
NyCcTOTe CTePIKENeK HE MOXKeT nepeaaTh
CBOEr0 BPaMlaTesibHOr0O MOMEHTa OKPY-
Xawoulei cpeje. BpainatensHud Mo-
MEHT  3JIeKTPOHOB  HaMaCHHYEHHOro
CTepXEHbKa MpH Pa3MarHHuyHBaHHH
nepetues B MOMEHT KOJHYECTBA ABHXKE-
HHA BCETO CTePXEHbKa KaK uesoro —
CTepXXeHeK HauaJsl BpallaTbhCs.

[lepBoHauasibHbie ONLITHE DHHWTEH-
Ha W ae Xaaca, npoBejeHHble C XKefe-
30M, 2aJH AN OTHOWEHHS u/L 3Haue-
Hue, B npeaesax 209% coenanawouee ¢
BEJIHUHHOH e/2m, OTHOCRIUEHCH K JIBH-
XKEHHIO 3JIeKTPOHOB NO KPYrOBbIM OpOH-
TaMm. OaHaKO BNOCJAEACTBHH, yCTPAHHB
He3aMeueHHble npeXkae OWHOKHK ONbITa,
OHH YCT2HOBHM, UTO

KaK 3TO [0/DKHO ObiTh AJA Bpatilaio-
HIHXCA BOKPYTr COOCTBEHHOH OCH 3J€K-

kvantmccme.ru

TponoB. Takuv oOpa3om, oneiTel Jitn-
wrefina u ae Xaaca NOKa3afu, uYTo
HaMariHuuBauHe Xejesza OOBSCHS-
eTCA HaJIHYHeM Yy 3eKTponoB cOO6CT-
BEeHHBIX MarHHTHHIX MOMEHTOB, He CBf-
3aHHBIX C [BHXXEHHEM 3JIEKTPOHOB [0
opbuTam.

CooTHowEHHe MeXay p # § Oblio
onpesneneno bapuetom apyrum wmero-
AOM: NpHBOAst B GLICTpOE BpallieHHe
CTEPXKHH H3 Pa3JIHYHbBIX MaTepHasoB,
bapheT opHeHTHPOBaJ 3THM MexaHHue-
CKHC MOMEHTH (CIHHBI) 3JeKTPOHOB
H TAKUM 00pa3oM NpeBpainan CTepIKHy
B MArHHThl. JTH H3MEDPEHHS NPHBCJH
K TOMY K€ COOTHOUIEHHK) | M S, Ko-
TOPOE HWMEET MECTO AN5 CNHHOB 3.J€K-
TPOHOB.

Bce 5TH CNHHBEL, B NOJHOM COTAACHH
C TEOpHEeH, NpPHBOASIT K CJACAYOLLEMY

w -
pe3yJibTaTy: MarHUTHbIH MOMEHT §
3JIEKTPOHA B MAarHHTHOM noJje YycTa-
HABJIMRAETCH NapasJielbHO HWAKM aHTH-

-
MapanjenbHo NOJIO, H NPOCKUHH fL HA
Hanpas/ieHHe HHAYKUKH B Noas paBHH

Ho= %%  om 2 m
3HaK «-+» COOTBCTCTBYET napad-
JeNIbHOH YCTAHOBKE, 3HAK «-—» COOT-
BETCTBYET AHTHNAPANJIENbHOH YCTa-
HOBKeE.
DTUM NPOEKLHAM MaTHHTHOTO MO-
MEHTa COOTBETCTBYIOT HPOEKUHH CMH-
Ha § 3JeKTpoHa

h ]
=X =X <M.
Sp=%g 5= Egh
B atux dopuyaax h -— yHHBep-
caJipbHas noCcTOAHHaAR (ﬂOCTOﬂHHaﬂ

Ilnawka), pasuas 6,624 « 107 3pr « ¢ *).

B noanyio xapaKTepHCTHKYy 3JekK-
TpOHA BXOAMT, HAPHIY C €ro 3apsiom
€ W MaccoM m, U ero CrhHH §.

Ecau cucreMa COCTOMT H3 HECKOJb-
KHX 3Jd€KTPOHOB, HX CHHHB MOryT
YCTAHABJIHBATLCA TOJBLKO ABYMSI NyTH-
Mu: |) mapaJsiensHO Apyr Apyry, €os-
AABAasi MEXaHHYECKHH H MArHUTHbIH
MOMEHTH CHCTEMbI, P@BHBIE CyMMeE MO-
MEHTOB BCEX 3JeKTPOHOB; 2) aHTHIia-
paifienbHO, B3aHMHO  KOMMEHCHPYR
OpYr ApYyra, NoJHOCTbIO HJAH HAaCTHYHO.

‘l_l]o CoBpeMeHEbIM AaHHEM h=6,626X
X10 ¥ 3prec=6626+ 1077 JIx - c.
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MaTeMaTHYECKMMN KPYMKOK

kvant.mccme.ru

A
LV‘

10. Muxees

Omvolt JHHEHKOH

Ha 3T0M 33HNTHH MAT€MATHYECKOIO KPYKKA Mbl
OyaeM pemarbt 3anadydH Ha MOCTPOCHHE OHOM
NHHEHKOR. Y10 MOXKHO BOCTPOHTL TAKHM 00pa-
30M M3 TaHHBIX ueThpex Touek? Mot nanum
HEKOTOPHIR OTBET Ka vroT Boupoc. [lonyrho
Ovaet pewsena 3anaua WM625.

JlaH koneunwii 1abOp TOMEK, M-
Heitha 1 Kapanaa. Kakue HoBuie Tou-
KI MOAKHO TOr1a NOCTPOHTL?

YTOYHUM MOCTAHOBKY 3anauu. Tou-
Ky OvieM CUHTATh NOCTROCHHOM, CCAH
oHa OAHA H3 AaHHLIX WIH ABIHCTCH
NePeCeUenuen ABYX HOCTPOCUHLIX NpPsi-
MLIX; B CROIO OUCpeib. NpsMyK) O -
JeM CHHEaTh NOCTPOCHHOL. ©CIH OHA
NPOXOAXT 4€PE3 HOCTPOCHNUBIC (B yaCT-
HOCTH. ,laHubie) Toukn. O0masn 3a1aua
COCTOHT B TOM, 4TOOLI ONUCUATL MHO-
HECTBO TOMEK, KOTOPLIE MONHO no-
CTPOUTL WCXOUS 13 OQHHOO KOHEUHO-
20 MAOOHA TOUCeK.

Slcno, 4to ec.u Liaub olHa, IBe
HAM TPH TOYKH, HHKAKHX HOBBIX TOUCK
NOCTPONTDL HEALSS {PHC. 1) €CIn lakb
HETBIPC TOUKH, KAKHC-TO TPH H3 Ko-
TOPLIX (HGH BCCe YCTHIPC)  1€Kar ua

e

OHOM UPHMOK, TORC, OMCBY IHO, HR
KdKHX HOBBIX TOUEK HOCTPOHTL HEbLISA
(pHe. 2) 1 eciH, nakouen, aan YeTuipe
TOUKH, JIeXKAILKC B BOpiHHaX Napa.i-
JCI0TPAMME, MOXKNHO NOCTPOHTL TOALKO
O LHY TOUKN — ero uenrp (pic. 3).
Ivets Tenepb 1aHbt ueTHIPe TOUkH, HE
OOPA3VIOMING  BCPUIHHLL  NAPA.LIC0-
FPaMMa H TAKHC, 4TO HUKIKHC TPH U3
FEIX NEe (1CKAT Ha O.lHOH npason. Jlas
KPaThoCTH GV I¢M 3 1eCh TOBOPHTH, UT0
TAKUC TOUKNM HAXONAICH 8 aDwes 1no-
Aoxenun.

YACCMOTPHM CHiaNala YUACTHBIN ¢y -
dait: naumnie Toukn P, Q. P, Q7 ne-
AaT 8 BEpHIMNAX Tpaneiluw (puc. 4).
B nepsuix wectd 3asauax sta koudwi-
FYpalds CUHTAeTCs 3a,1aHHOM.

3axaua | Puasdewrs orpe-
308 PQ none.aaw,

Pewienne nokasano Ha pueyike 4.
Ha nem uepuiiv p3o0parkeHs ldHHBE
Touku P, Q. P’, ' n napanieibhbie
upsameie PQ. P'O’, Jaabncituive no-
CTPOCHHS  BBLIHOTHENBI KPACHBIM  UBE-
rOM, HPHYCM HOMEPaMH YKaszal HOps-
JAOK [IPOBCICHHSE NPSMbIX.

Janraua 2. Ydsnurs
30K P'Q.

orpe-

Puc. 2.

/
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Puc. 4.

Pewmenne nokasano Ha pHeyHke 5:
Ha NeM 4epHLIM H3o0paxkena W yMe
nocTpoentan Touka F — cepeau-
na [PQ]. Paeencto |P'Q'|— |Q'R’|
cielyer M3 nodoOHa TPeyroabHHKOB
APMF~ARMQ, DFMQ~AQMP
u pasenctea |PF| = |FQ}|

3anaua 3. [loctpours orpesok
Odaunst n+ |P'Q’|

Hna 3Toro HyXHO npocto n — |
pas HOBTOPHTL HPOICLYPY. HCNOAL3O-
BaHNyIo B npeablayuick 3agave. Ha pu-
cyHke 6 HocTpoeHHe noKaszawo A0s
n=3.

PazymMeerca, aHAJNOTHYHO Ha Tpf-
MOH PQ MOXNO NOCTPUHTL OTPe30K
Asuse m - |PQY

3anaua 4. Paszdesurs orpe-
sox P'Q’ na m pasuetx uacrell.

Pewenune Cunauana wma nps-
voi PQ cTporM m — | KOHTrPYSHTHBIX
otpe3koB PQa Q:Qs,...., Qn_, Qn
3atem crpoum (PP') u (Q,Q') u co-
€ TUHACM WX TOUKY nepeccuycHna A ¢
ToukaMu Q2. Qs..... Qm 1. [loayuenume
m— | upaMbix 1east [P'Q‘] ua m pas-
HbIX yacTel. [ m =4 KOHCTPYKUHA
1I0Ka3aHa Ha PUCYHKe 7.

(3amMeTuM, UYTO KOHCTPYKUHS He
npoxoauT, ecad (PP)|(Q..Q"). Ho sty
TPYOHOCTb J€rkoc OOOHTH: MOMHO CHa-

\ P’ O' RI

Puc. 5.
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Puc. 7.

yajna yasBouTt (PQ]. 3aTtem no-
CTPOHTHL M OTPE3KOB, KOHTPY3HTHBIX

YABOCHHOMY OTpPC3KY, W Aanee HOBTO-
PHTL yKa3aHHOC B npeapigywiem abaia-
ue noctTpocHHE.)

Ansa pasvueiuiero nam npuaercs
PCANOAOXKHTbL, HTO [AHHBIE TOUKH
F. Q. PQ" — payuonansseHeie, To €CTh
HMEIOT PALHOHAJbLHBLIC KOOPAHHATH! OT-
HOCHTEJIbHO HCKOTOPOH CHCTeMBI KOOD-
OHHAT.

3anauwa 5. [loctpours npous-
BOALHYIO PAUUOHAALRYIO TOYKY S Ha
npsaxoi PQ.

Pewewnune Jlig pauHoOHaabHBIX
Touek P, Q, S ornowenue |PS|:

| PQ| pauvonaasno (aokaxwute!),
anaunt |PS| = 2 |PQ|, rac m, n € N.
HosToMy ROCTAaTOUHO pasieuTb OTpe-

30K PQ ua n paBHbIX uacTeil ¥ m pas
OTJIOXHTL OT TOUKH P nOJNyuCHHBIA

OTPE30K.

Touno Tak e MOMKHO HOCTPOMTH
A06VIO PALUOHAIBHYIO TOUKY
Te(PQ).

3anaua 6. lloctpours npous-
BOALHYIO PAYHOHAAbHYKW TOuKy T wHa
nAQCKOCTU.
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Prc. 8.

Pewmewnwne [lonyctusm, Touka T
vae nocrpoesa. [lposesem npawue
TP u TQ'; oun nepecekyt™ (PQ) 8
Toukax E w F. Tak kak npamble
IP', TQ', PQ paunonaasiu (To ectb
3anHCLIBAIOTCA B BHAE JIMHEHHbIX ypaB-
HCHHH ¢ PALHOHAJBHBIMH KOSPQHUHEH-
TaMH), KOOPAHHATH Touek £ u F noay-
YalTCA Kak PeneHnst CHCTeM JayHeH-
HbIX Yy PABHEHUI ¢ PAIKOHANLHBIMH KO-
3¢ PHUHECHTAMH H HOITOMY TOXE pa-
MHONAJNbHBL. ¥YMest CTPOHTLE £ B F, Mbl
NocTpouM H Toury T.

HTak, oTnpaBasiach OT Tpaneuku ¢
PallHONANLHLIMH  BCDUIHHAMH, MOXNHO
NOCTPOUTL BOOOWLE JIOOYI0 PALHOHAb-
VIO TOUKY! EcTecTBeHno cHpocuts —
3 KaKHe eUle TOUKHK MOMKHO NOCTPONTL?
Oka3sbiBaercs — HHKaKHX.

3anaua 7. Hokasare, wro Ao-
bast TouKQ, NOCTPOEHHAR OOROE AUHEd-
KO 13 HAbOPa PAyUOHAAbNBIX TOYEK,
PAyUORQAABHA.

HeHcTBuTeNbHO, 1ipsAMan, HPOXOIs-
1135 Yepe3 PauHONAJAbHbLIE TOUKH, pa-
UMOHAJbHA M TOYKA NEepeceycHHs pa-
HHOHAMLHBIX OPAMLIX  (KaK pemenue
CHCTeMBl JIMHEHHBIX ypaBuieHuil ¢ pa-
UHOHAJbHEIMH KO3 @HilHEHTaMH) TO-
e pauHoHadbHA.

3aMcTHM NONYTHO, HTO HaMH pe-
meHa 3ajlaua Mb2ba).

Iycte Teneps A. B, C. D ye-
THPE PABUKOH AJbHble TOIKH, Ha-
XodsiulHecst B 06meM noaoxennu. Bu,
HaBepHOe, vialaJ/H, KaKHe TOUKH MOXK-
HO {IOCTPOUTH HCXOLR H3 Touck A, B,
C. D — konecuHo Xe, KaK 4 B NPCAbI-
AyileM cayyae, 8ce payuorasbrve. bo-
Jie€ TOTrQ, SICHO, KaK MOXKNO nocTapath-
Sl 3aKOHUNTb AOKA3ATCILCTBO 3TOTO
¢hakTa: NOCTATOUHO MOJVHHTL jBRe Ha-

*) B nporusuov cayuwae I'€ (F£'Q°), a svor
cayuail yxe pasobpau
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Puc. 9.

pajjenshble npsisble. 1H0 3T0 Kak pas
caMaf TPYAMAs 4acTb HaNIWX MOCTPOE-
HHE.

{To ycaoeuwo Toukw A, B, C, D
Ju060 06pa3yioT BHINYKJbIH YeTbipex-
YrOJbHHK, OTJHUYHKIA 01 [aPAAACI0-
rpaMMa, Ju60 0aHa M3 TOQUEK HaXo-
AUTCA BUYTPH TpeyrodbHuka, o6pa3o-
BAHHOTO OCTAMBHLIMH TPEMSl TOUKAMH.
IMpoBeas B KaXioM M3 THX cayyacs
BpAMLIE, KaK na pucynrax 8, a. d. no-
JYUYHM  OAHHAKOBMBIE KOHQHTypailuh.
[lo3TOMY BBeaeM HOBME OGO3HAUCHUS
(cM. pucynok 9, Ha KOTOpPOM AaHHbe
M NOCTPOeHHhie TOUKH He¢ padi-
HaKnTCs).

Bupouem, H3 saumx vcJoBuWit He

aeayer, 410 npaMbie EF u MN ue-

peceKkaloTcs: OHM MOivT ObThb H Tna-
paisesqbubiMi.  Korna ke 310 npo-
n3onaet?

3anaua 8 [Hokaszare, urv ecau
IMK|=|KN| 10 (MN)II(EF).

Peuienue ierko nonyunts, ec.au
BCAOMHHTDL pelileHHe 3afauun 2.

3anaua 9 B cayuae, kozda
(MK|= 2|KN| nocrpoute npamyso,
napaaseavuyro (MN).

Peweunue CnepBa poKaxewm,
yTo B Hawem cayvae |MN|=|NL|
A8 3TOTO HAM APHIErCcH NPHMCHHTL
teopembl Yesot W Menenas (HWx Jo-
Ka3aTejbCTBa MOXXHO NHPOUKTATH, HaA-
npumMep, 8 «Kpaute», 1976, Ne Il
c. 22). llepBas u3 »THX TcopeM yT-
BepKAdeT, UTO €CAM BEPWIMHBL Tpe-
yroabuuka EFK (puc. 9) .exar co-
OTBCTCTBCHHO Ha upamwuix MS, SA,
NM.to

IMK| | INE][SE} (0
TKNT " TFST " 1EmM] )

Bropag yTBepW.AaeT, uTo CCANM TOUKH
E, F, L nexar cooTBeTCTBCHHO Ha
npsasux SM, SN, MN u pacuoaoxe-
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Puc. 10,

Hbl Ha OTHOH NPAMOH, TO

|ML| _ INF| | |SE| _

[LN] " [FS| " EM,
CornocraBisist 3TH paBelicTBa, HOJgy4a-
em |[ML|= 2|NLT, otkysa |MN|=
= |NL| A Tenepn noctpoenne napan-
JedbHOR [PAMOR JCIKO NOAYYaeTCH H3-
BCCTHLIM H3M, B CYLUHOCTH, cnocoboM
{puc. 10).

dapaua 0. B cayuae, xoeda
2|MK| = 3|KN |, noctpoire npamyio,
napaaae wryw (MN).

Yrkaszaune llokaxute, uto
IMN| = 2|NL|. (prc. 1), u upnme-
HHUTC 3a1auy 9.

3anaua ll. Hocrpodre npamyio,
napaaacavhyo npasoi MN, 8 obwew
cayuae.

Perieine nam noickalnBalor npe-
AwayuwtMe 3apaun.  llyers  |[MK|:
|KN|=p:q. rtae p>gq (cayuai
p<g CBOAMTCA K 3TOMY [ICPCHMCHO-
Bauuem Touck). Paccyxaatb Mol 6yem
HHAYKuKeH no [ Basue HHAYKILMH, TO
ecTb cay4dai =1, yxe pasodpan
(3a1aua 8). Ilpeno.aoxunm, 4to 1pH
p. g Mo ymeem 1o tourkavw M, K, |/
CTPOHTH  MPHMYIO, napasiebHy o
(MN). Hycrs teneps |MK|:|KN| =
= ({+1):9. Conocrasana (1) u (2),
HoJlyyaem

(@

IML] - ¢

H MOXHO BOCNO/BL3OBATLCH NIPLCANOHNO-
HKCIUHCM HILAYKHHH, COFJIACHO KOTOPO-
My 1o Toukam M, N, L voxuo
IOCTPOHTL  NIPAIMYIO,  [1aPaACbHY 0
npsimon (MN).

Takum obpa3oM, Mbi 10Ka3a.u clle-
AYIOWYIO 3aMeuateNbHylo  Teopemy
(v nonytHo peinnan 3ajpauy M625):

“
[l

Teopesa. Mroxecreo Trouek,
KOTOPBLEe MOMHO ROCTPOUTH OUHOU Alt-
HERKOW U3 4eToIpex PayUORAAVHBIX TO-
“eK, HAxXoJsu{uxcsi 6 obwem no0.1o-
HEHUU, COCTOUT U3 BCeX PAYUOHA 1b-
HbLX TOHCK NAOCKOCTU.

OueBnano, yBeJdHUEHHE 4YHCIA HC-
XOAHLIX PauHONaJIbIbIX TOUEK He Me-
HACT MHOMXKECTBA TOYCK, KQTOpbIE
MOXHO MOCTPOHTD.

HagepHoe, uwnTareo XoTe1och Obl
y3HATh, KAKHC TOUKH MOXHO MOCTPOHTD
HCXOASl u3 ueTbipeX Touek B obieM
HOJNOMEHHH, HE BCC KOOPAHHATLI KO-
TOPHIX palHoHaIbHLL K coxanenuio,
yTOGLI XOpOLUO H TOHHO CHOPMVIIKPO-
8aTb OTBET, HEOOXO THMO [PHB.ICUL N10-
HATHA W3 [POCKTHBHOH [COMETPHH.
O1HaKO HHTYHTHBIO ACHO, YTO B YKd-
JaNHOM CAYHAC NOJYUHAeTCH MHOMeCTBO
TOUCK, OUEHb <IOXOXKEe» HA MHOMCe-
CTBO BCECX PALHONAJABLHLIA TOUCK. Ecin
ropoputh 0odee TOUHO. TO  LdHHOE
MHOMCCTBO «MPOCKTHBHO-JKBHBAIENT-
HO» MHOXEeCTBY PAIHOHAJLHBIX TOUCK.

Ynpaxucuus

t. C noMOWBID LHPKYAH H AHHCAKH,
HCXOORA H3 YETBLIPEX TOUCK 8 O6IIeM NOJOXKCHKHE,
SIOCTPOHTE TOUKY, KOTOPVIO HEeMib3sA HOCTPUMTH
OTHOR IHHCAKOR (UHPKY.ICM Pd3prinaeTcs CTpo-
HTb OKpyxuocTs O(L1 | 1B]). rue A, B
NOCTPOEHUBIE TOUKHM: TOUKH LCPCCOUCHHA NOCT-
POCHRON OKPYMHOCTH C RNOCTPOCHHOH NpPRAMOIt
CUMTHIOTCA NIOCTPOCIHBIMH ) .

2." "Laum TpH 1oukn O. A. B nw nBe napaa-
aeabise  npavble { m, apiuem A, BEI! w
()¢ I, O¢ m. HocTpouTh ORHOW AHHCHKOH

a) upAMym, npoxoasmyio uyepes O napa.-
aenwuo .

6) upsMyo, upoxorAmyw uyepes A napaa-
acasito O8.

3*. Jdaum nave Touek (U.V). (1.0).
(1.1). (0.2), (\/5. U).” Kakue ToukH MOXHO
H3 HHX AOCTPOUTE OANOI JIHUEHKOMN?
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3r0r paszaen BeacTCa y HAC M3
HOMEPA B HOMEP ¢ MOMEHTA
OCHOBAHHA MypHdaaa. Nyban-
Kyewmbie 8 HeM 3afa4H He CTaH-
AaprHLl, HO AA8 HX pelleHHA
He TpebyeTCa 3HaHMH, BLIXOAR-
KX 33 pamKH HulHeus Hefdl
wKoasuof nporpasmul. HauGo-
Jee TPYiMbE 324ANH OTMeda-
w0Tcn 3seapouxon. focte dop-
MYJIMPOBKH 321841 Mbl 00bINKO
yka3uiBaeM, KTO HamM ee npen-
nomuAa. Pasymeerca, He BCC 3TH
34aa4n NyGIHKYWTCH BlICPBRE.
PeuteHHs 332aN H3 9TOro HoMe-
pd MOMHO OTNPABARTL HE NO3A-
uee 1 pexaGpn 1980 ropa no
aapecy: 113035, Mocksa, M-35,
b. Opavinka 21,16, peaakums
wypHana <Ksaurs. B rpade
«Komy» HInHIMHTE: «3aAaUHHK
aKBanta» Me 10—80» u vowe-
pa 3aaad, PeIiCEHHR KOTOPHIX
8 NOCulaete,  HaupHwep
«aM646, M647» nan «PH58».
Pewiennst 3a5a9 H3 pasHMX HO-
MEPOE JKYPDHANA WM HO pa3-
HUIM PeAMETAM (MATEMATHKE H
PHIHKE) IPHCHIIARTE B PAIHLX
woupepTax. B nHcuMo BROXKKTE
KOHBEPT € HAIHCAHHLIM HA HEM
BAilIMM BAPECOM (B ITOM KOH-
BEPTE BN NOAYYHTE PE3yabTaTHi
NPOBCPKH peiseHud ). Ycaosre
KaXA0H OPHIKMHAIbHOR 3a0a4H,
npegaaraemodt oas  nyGaMka-
UHH, NPHCBIAAATE B OTAEIbHOM
KOMBEPTC B LBYX 3IKIeMIit 1Apax
BMECTE C€  BAaUJHM  DEIIEHHEM
srofi 3apaun (H2 KoHBepTe fo-
meTbTe: «3a0aunnk «Ksauta»,
HOBaR 330342 No PHIHKE® HIH
«..HOBay 3alavya no Mavema-
THKE®).
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3agauHun
Réanma

3apauu
Mbdt — Mb650; Po6aR — PHH2

Mb646. Ot Toukn O HZ NAOCKOCTH OT.JOMeHB 2n
BeKTOPOB Aandbi 1. Ouu packpauleHn NOMCPEMEHHO

.. - —
B KpacHblii M cHHril uBeta. IlyeTb § — cyvma
—p
N KPACHBIX BEKTOPOB, 7 — CYyMMad 12 CHHHX BEKTOpPOB.
ilorkamuTte, uro

P
[s—r| <2

E. Wycrun

M647. Dokaxure, uro npu J00bIX a2 —‘lz b= 1

CIIPABCTJIHBO PABCHCTBO
at+h

(“57) > Ve

. PDomun

M648. [okamxute, IO ecan JHaroHasn BIIMCAHHOIO
UeTHIPEXYTOIbLHHKA NEePReaHKYIAPHBI, TO CEpefHHbL
€r0 CTOPOH H OCHOBAHHA NEPHCHAHKYJIAPOB, Oly-
ULeIHLIX H3 TOUKH Hepeccuelns €ro AHaroHanen Ha
CTOPOHDL, JICKAT Ha OAHON OKPYXHOCTH.

H. Ulapeeun

M649. JlokasaT, paBencTBo
Chrr ‘C:r_‘cl )2 + (Cu'“ci)z +o ‘C"—‘C,, 1)2 = 12!_ .

e ei=b =l+g, co=ldg+d o c=1+

U, !
-+ -~ - ——
stet-toT
C. Manyxsn
M650. CyliiectByet Au 110C.1€0BaTEILHOC T
ay, Q2 U3, ..., O,y ...

a) HaTVpda.ibHbIX YHCE.D TaKaf, uTo nodoe HATY-
paiabHOE WHCITO e IHHCTBEHHDbIM 06pa30.\1 3danHcbiBa-
€TCA B BHAC CYMMhI HECKOJbKHX €€ UJCHORBR!

a, +a,(<..<i kzl): (=}

6) narypajbHbLIX uMCes Takaf, uro | He npeicras-

ARETCA B BHC (*). a A000€ HATYPaAbHOC UHCIO,
Goavitee |, npeicTasiaseTcss B BHIe (*) €AHHCTBOH-
HBIM 00Pa30V;

kvantmceme.su
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B) leMbiX yuces Takas, uto 0 He NpeAcTaBAsAETCH
B BHAe (*), a wmoboe neioe YHCAQ, OTAHYHOe OT
0. npeactaBaneTcA B BHAE (F) €LHHCTBEHHbLIM
o0pa3om;

r}¥ uenwtx upcen takan, yto O u | wWe npencras-
JRTCA B BUHaAe (#), a Adoe 11ea0e 4yuciao, OTAHY-
Hoe orT U u |, mpeacrasiisercs B Buae (+) eaMH-

CTBEHHBIM 00pazom?
A. Puabopos

®658. M3 GanaoHa, B KOTOPOM HAXOAATCH CHILHO
pa3spe)keHHble Napbl Kajus, uepe3 Y3KYyl TFOpH3OH-
TajbHYKD TpYOKY BBIXOAMT nyuok atomoB. Onpe-
RednTe TemliepaTypy MHapoB, €C/H Ha FOPH30HTAaSb-
HOM niyTH gaumnoit [=50 cM cpeavee cmelleHue
aTOMOB M0 BEPTHKaAH coCTaBaneT h=3,2 MKM.

®659. Heb6onbuwod cTanok wmaccot m=2(0 «kr
BHGpHUpyeT 1pH paGote u3-3a HEOAHOPOAHOCTH TH-
MeNOro MaxoBHKA, BPalHalIUErocs € yrJaoBOH CKO-
poctetd 600 o6/c. Utobbl CHU3HTL BuOpaikH nepe-
KDHTHSl B LEXE, B KOTOPOM YCTaHOBJleH CTaHOK, M0A
CTanuily NONOXKHAH YHDPYTYIO NPOKJAALKY TOJMUHHOM
h=10 cmM wn3 marepuana c Moaysiem YNPYroctH
E=31 .10 H/m? [Maowaae OCHOBAHWA CTaHHHBLI
S=2 wm% [lpuBeser AM yCTaHOBKEZ NPOKIaaKH
K yMEHblIleHHI0 BHOPauHil NepekpuiTHA?

P. Bunoxyp

®660. llonnaBok, H3rOTOBMEHHLIH H3 OAHOPOAHOrO
MaTepuana, umeer GoOpMy ueueBHUbl — TeAa, orpa-
HHUEHHOro ABYMA CEepPHUECKHMH MOBEPXHOCTAMH
paauycoB Ry=R;=R=3 cm. MakcumanbHas TOA-
L{HHE YeueBHUL A=4 M. Macca ueueBHUB M; =95 T.
B nonnasok Ha BCO TO/AUIHHY BAOAbL OCH CHMMET-
pHH BOTKHyTa cnuua anuHod (=10 cw K maccoit
Mo=3 . YCTOHYHBO JIH [OJOMEHHE NONJaBKa,

1A} KOraa OH NAaBaeT Ha MOBEPXHOCTH BOAbI CIHUEH
Beepx? Cuutath, UTO B XUAKOCTL NOTPYXKEHa MCHDL-

! R Man YacTb YEUeBHILbl.
08 AT Beepoccunckan oaumnuada no dulure
®661. Ha pucynke | npuBeideHbl BOJAbTAMMEPHbIC
06 XapPaKTePUCTHKH ABYX HeJHHEHHBIX pe3ucTopoB R,
// R # Re. Kakumu OyayT TOKH, HAYILHE Yepe3 Pe3HCTo-
04 i3 pui # uctournk ¢ IAC & =10 B u muyTpeHnum
conpotusiernem r =2 Owu, ecsiu 06a pe3ucTopa noa-
02 1 KJIOUHTD K HCTOUHHKY, COEIHHHB HX:a) NOCJEN0BA-

/A _ TeApHO? 6) napainentHo?

0 2 ¢ 6 81 UB H. Caobodeunui
®662. [ns noaszapsaku akkymysatopa c¢ IC
Puc. 1. =12 B 0T MOLWHOrO HCTOYHHKA HANPAKCHHA
L A, U=5 B cobpaHa cxeMa H3 KaTyllKH C HHIYKTHB-
Hocteio L=1 TH, puoma [ u npepuBatenn K
{(puc. 2), KOTOPbIH TEPHO/HUECKH 3aMbIKAeTCS
4 & H Da3MblKaeTCA Ha OLHHAKOBHE MPOMEXYTKH Bpe-
'L K( T meHd T, — 12— 0,01 c¢. Onpeneauts CpeaHHH TOK
Puc. 2. 3apsaa akkymyfaTopa. A. 3uavhHepman
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M600. Jisa scrocuneducra
edyt no deys  nepecexaronjum-
R OKpYIHOCTHM. Kawoma eder
no ce0Cn OKPYMHOCTUY € no-
CTORNNOR cKopocToo. Buexae
(OROBPEMERKO U3 OORO U3 TO-
deK uk nepecederuss u €0eAdd
no o0MomMy oGopory, aeaocune-
JucTe: BHOBL  BCTPETUAUCH B
210i Touke. Hoxkamure, 4ro nu
RAOCKOCTU, B8 KOTOPOR ACXAT
OKPYIHOCTU, CYUAECTEYET Ta-
KOR MenoJedAHAs TouKa, pac-
CTOSIHUR OT KOTOPOR OO0 6CAG-
cuneducros 8ce BpeMR O0uHa-
KOO, eCAu ORU e0yr: a) 6 00-
ROM nanpasaeHuu (apotus «a-
cosod crpeasu); 6) 8 pasnoix

nan@e&uﬂx.

kvant.mccme.ru

Pewenun 3anay

M600, M601, M603. ®604—P607

a) Hayunv cHawafa ciyyad, korza seiocHnenaHcTe £ w Q cayr
B 01dy cropoHy (06a — npoTHs 4acoBoW cTpeaxu). B 3stou
cAyYae MHTCPCCHO CMOTPeTb HA MHX W3 BTOpOH Touku B nepe-
CEUCHHR OKPYXKHOCTCH: Touku P. Q@ HOX0SATCA 8 TOWEHUE BCe20
duoumenus Hu 0OHOE npsmort, apoxodsuied vepes B B casom
fene, eciu BpaulaTh BOKPYr (DHKCHPOBAHMOH TOUKH OK{\XUO-
¢t npAvyilo I ¢ NOCTOAHHOM YTrJA0BOM CKOPOCTBE ., TO BTO-
PR TOUYKA MICPCCCYCHHR NPAMOH [ ¢ OKPYXHOCTbEO OyaeT aBi-
raTbCsl U0 3ITOR  OKPYMHOCITH € VIAOBORM CKOPOCTBIO 2w
{To ecTb noKa npAMJR HOBCPHETCR HA YroJd w, ITa BTOpas
Touka Npodaet ayry peauunuonr 2w — cm. puc. 1)* Takum
©v6pasom. B uauch 3amade 06c TOukH P u Q. ABHXYllHecR
110 CBOHW OKPYKHOCTAM € ONHHAKOBLIMH YIAOBHMK CKOPOCTAMH,
MOXKHO PACCMATPHBATL KAK TOUKH OCPECEHMCHHH € OKPYMHUCTAMH
apsvof [, rpamarowefics BOKpyr Touxkd B (C BRBOE méHbhIER
yriaoeod ckopocThio). Tenepb ye wueTypanmo aoKasartb. YTo
CePLAMHNEN NUPNEBAHKVARD M K (110ABHKHOMY) OTpe3ky PQ
OyneT BCC BPeMHA NPOXORHTL Yepe3 OABY W Ty MO (HENUABHAK-
Hyw) Touxky maockoeTH C. (310 W Gyaetr o3uauaTh, wT0 BCC
ppeMs |Pcr= |QC|.) MepneHaukyasipunie [ npamuie, BOCCTaHOB-
ACHHLIE B TOYKaX P W @, NPOXOIRT, OYEBHAHO, uepe3d npoBe-
ennue Tourn By n Bz, anaMerpaisHO npoTHBONOAOKHKC B
B OAUOH W APYrof okpyxunoutax (puc. 2). llostomy mnapa.-
JeNbHdR HM NPAMaR /M, HAYILAA DOBHQ NOCCPEAMHe MUXKAY
HHMH, NPOXOAHT ueped cepeastny C orpeska BB, (3aMerhm.
XOTR 3FTOrO YXKe He TpeGyeTCA 148 peuicHHf, YTO HEC.IVNaHHO
e uarem pucynxe npsman BB, npowana depes Touky A nepe-
CCUCHHR OKPVAHOCTEH: BO-NIEPBBIX, B Ha4ajbMblfi MOMEHT Bpe-
Metd, korla [=(AB) w P=Q A, Bce TpH NepreHAMKyASpa
K ! caupawores B oauy npsmyw BBy Bo-sropux, [(1O;] —
CpeaMsf  NHHHA Tpeyronbuuka B(BB; — peanwr xopay AB
nouonaM.)

6) Ian cayaan, sxorng touks Py Q BpawaloTca B pa3-
HLX HANPABIACHHAX, TAKKE MOKHO HAHATH YHCTO CcOoMeT-
pPH1UeCKOEe ToKazaredhcrBo. Ho Mb opusejgewm Gonee npocroe
AHAAMTHYECKOE pAcCyXAEHHe, KOTOPOe, KCTITH, A4CT enle
OBHO peuleltde B ARK YIKE PACCMOTPCHHOIO Cayyas.

Ilycts vouka P «6eracts mo OKpYXHUCTH pa1Hyca r C IeHT-
pov O u |OK|= R. Ecau vraosas ckopoctb ToukH P paaua

o, a yroa Mmexay Bextopamu OK u OP B MOMEHT Bpemenk
=0 paseu o, TO B OGO MOMEHT Bpevens ! KBa1par pac
cTonunn f{t) = |KP|t

) =r?+ R?—2rR c0s (Go+ wl)

{rpagux Ppynkuus f H306PAKEH HE PHCYHKE I).

MBI XOTHM, HTOGB TakHe dYHKItHH, ofnpegciesnie AaH
ABYX pa3uuix OKPYAHOCTEH (pasHoro paapyca, ¢ LeHTPAMH.
HAXOARMHWHCH HA PpasHbX paccrofinnnXx oT Touku K), Tomav-
cTBeno cosnagain. Ho, ¢ ZpyroR cTopOHM, fic0, 4t0, 3uaf
J(&) pas Beex ¢, Ml 0THO3MAYKO Onpeneany 3uauenun (R+r)?
# (R—r)2, a 3nauwt, R+r M Rr, TO €CTb onpeasecaHv H napy
uucen (R. r). npasna. 37a Napa ONPCALARETCH JHUL € TOu-
HOCTLIO AO NEPeCTalloBKH: OKPYXKHUCTb pasHyca R, UeHTP KoTo-
poit yaanes or Toukn K Ra pacctofitme r, 6yact (NDH nailnema-
el «navaabnofi ¢aze» Toukw P) zaBaTe B TOUNOCTH Ty Me
GVHKIHIO fHTO # HCXOAHAH OKPYXKHOCTb. (3aMeTHM, 9TO Mbl

*»B wivre H. b. Bacuawvesa w B. fI. Vyten-
maxepa «[lpavume u xkpuBwe» (M., «Hayka», 1978) a0
YTBEPHKIACHHE — «TEOPECMa O KOACUKE Hd OKPYXHOCTH» — pac-
CMATPHBACTCR KdK BapHaNT TEOpPeMbl O BUHCaHHOM YPe.



Puc. 4.

M601. fokamure, uro 8 ao-
bom Tpeyenavrue ABC  ce-
peduna  croponss BC  semur
HQ OTPe3Re, COCOURRIOUCN TOY-
Ky NEpeceneniia  gweoT  Tpe-
yeoavnuxa ABC ¢ rouxod
OKPYMHOCTU, INIUCAKKOU OKOAD
ITO20  TPEY2OALHUKG, OUAMeT-
PQ 1HO NPOTUAONVAUNHOU Gep-
wune A, o deaut 3T0T 0Tpe-
30K HONOAGM.

3arava  ME02  pewena
B craree A. Aspawnéa. Koto-
Pasi OvaeT HAteHATAHA B DIHOM
H3 OnKaiiMx noMepos.

kvant.mccme.ru

MOXKEN TaKKe NOMCHHIbL JHAK Y @ H OKHOBPCMEHHO Y o,
—A K T, He veuns f.)

B 5ToM — KToY K NOCTPOoCUMID ToukH C H3 3amaun a).
COBEPIUEHHO OTAWUNOMY OT APEAIOHKCIHOTO BHIYE, 3300HO MBI
HOJVNHM H HVIKHYIO B 3afaue 6) Ttouky D, m rotoBoc poxasa-
Te1LCTBO. .

[lycte aaunnble OKpyXHOCTH — pdanyca r ¢ ltenrpoM U,
W pailuyca R ¢ uentpoM O, [lposeaem (roayGbic) oxpvK-
HocTH: paanmyvca K ¢ newrpow O, u paauyca r ¢ uentpow O:
tpuc. 4). Toukn nepeceuennn € u D stHX okpyxinocrefl (oiH
TOAYUAKTCA COOTBETCTBEHHU M3 ToueK A H B cHMmMmeTpuer oTno-
CHTEILHO CEPCAHHHOrS NepOeHAHKYAnpa n OTpeska (10;) u ecTb
Hekombie Toukn. Floche cxazauuoro Boille HYMMHO NPOBCPHTH
SHWb, YTO Hayadbuue Qas3bl gp AHGN a) COBNAAAIT (NPH OaM-
HaKoBWX ), s#860 O6) NPOTHBONLAVNKHLL (UPH @, BPOTHBONO-
SOXKHBIX N0 3HaKY) — TorAa W ¢QyHKIMB f, cooTBeTCTBYOULHE
ABHAKEHHAM Touek P W @ no oKkpyxuoCTRM, GYAyT coBnafark.

—_ —

B cayuwae a) pasecrso yraos OC © 0,4 w 0:C ¢ O;A
CaenyeT M3 CHMMETPHH OTHOCHTEILHO A: B CAyude 6) PaBencTBo
yraos OD ¢ 0.3 H O,i& ¢ 0;A (¢ nepcMennoil 3HaKa) BHAHO
H3 TOrO, YTO y4eThipexyrodbHuik AQ, DO, — napaisenorpamm.

H. Bacuases

¢

Ivers H — Touxa nepecencHns neicoT Tpeyroasiuka ABC. A" —
TOYKA ONHCAHHOR OKPYIRUOLTH, THBMETPAABHO HPOTHBONOAUK-
uan sepwinie A (puc. 1). Coeannnm Touky A’ ¢ Bepumuasu
8 n C. Tpeyroavumk ABA” uw ACA’ — apamoyroabutie {yraw
wpn BepuniHax B 1 C OuMpaloTca Ha Anavetp). a  HOTOMY

A'B)H [CH] wm |AC) I [BH]. 3nauu?, uYeTeipexyrofbHHK
A’CH — napaaneaorpavv. Ero marowanu [BC] u [A'H]
B TOUKC [ICPeceueHHA 1ERTCA foN01aN, OTKyla W caeayeT

}TBEPIKACUHKE 2ANAUU.
Hrak, M aoxasanm, uTo Touks A’, CHMMETpHYHAR TOUKe
H oTHOCHTCIbHO cepelnnn! cTopoutl BC, NeMKT Ha ONHCARNOR

oxpyKuocTH. 3ametum, uto Touka A*, cHMMeTpHunan Touke H

OTHOCHTONBHO  nPAMOll BC, Takike MEKHT 1Ha ONHCaRMOH
OKPYJKHOCTH — 3TO 11poekuHs Touku A’ Ha (POAOIKEHHE B
cotet AH (puc. 2). AHaNOTHYHO MOXKHC NOCTPOHTL Toukw 8’
#w B* €' u C* (O6pa3s OfucalHoil OKo:10 Tpeyroabuuka ABC
OKPYXHUCTH npH TroMoTeTHM ¢ LenTpoM H u xos(duumHerToM
12 — 370 3naAMENNTAR «OKPYIKHOCTL JHacpas, HIH COKPYXKHOLTL
AeBATH TOUCK» (MweroTea B 8uay obpasm rouck 1,8, C, A°. B, L7,
A* B*. C*) tpeyroabunka ABC {«Kpawnts, 1979, Nv 8).

H. Kaymosa
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MB03. Peowure cucreMy ypas
Henutl
3 -y

= 3,
x + __5x°+y

x+3y

T

®604. B ycaosunx wesecomo-
CTU MUOKOCTL., NOMEUECHHUR 6
CTEKARHMMG  JUAUHOpUREC KUl
€ocyd ¢ paduycoM OCHOBGHUSR
R\. npunstia Popmy. noxasaw-
nyto Ha pucynke [. Cenbodnasn
ROBEPXHOCTL MUOKOCTU uMeAa
popmy cepue ¢ paduycom R,
Ta xe MuOKoCTy, noNeuwennas
B CTEKARNNDBIL ChepusiecKutl co-
cyd paduyca R;. npunsisa dop-
ARY. ROKA3QHHYIO HQ puciimke 2
Caobodran noBepxHOCTy Mud-
Kocru Oecaa niocker. Onpede-
AUTH BHCOTY YPOBRA MUDKOCTH
8 cPepureckom cocyde. Kakgw
Gopmy Gyder umeTe MudKkind T
8 cdepuvecrom cocyde, ecan
paduyc cocydu Gorvwe Rz?
menutue Ry?

M

kvantmcceme.ru

YMHOXHM fepBoe YPABHEHHE CHCTOMBI HA Y, BIOPOE — H8 X
H CAOXKMM 3TH 1Ba ypaBHeHHR. lloayunm

(3x )y (x+3y)x _

2xy + e 3y
MK
2xy—1 =3y
Orciona ya&1). Mosromy
34
27

[loactasuM noayueHHoe COOTHOUWIEHHE BO BTOpOe  YpaBHEHHE
HCXOIHOH CHCTEMH: NIOAYYHM

(34 ve] ~ (o) —3m0

HIH
dyt—3y% -1=0,
oTky1a g2 =1, 70 ectb th=1, 2= —1, x;=2, xz =1
JI. Kynuyos
L

KpaeBofi yroa, KoTopuii o6pasydT B TOYKE CONPHKOCHOBEMHSA
Tpex Cpen MOBEPXHUCTH 3THX cped (KacaTelbHbie K ITHM INo-
BePXHOLTAM B [4HHOH TOUKE), ONPEAEARETCA CHJAMH B3AHMO-
ACHCTBHAMH MEXKAY MOJCKY.1aMH B 3ITHX CPefiax H HE 3aBHCHT
OT CHAN TaxeCTH. TloaToMy KpaeBoR Yroa aovimeH ObiTb OAHHM
M TeM ¢ B HEBECOMOCTH M Ha 3eMle W MMeHHO OH Onpeje-
J5ieT (POpMYy MOBEPXHOCTH MHIKOCTH BOAH3IH TOUCK CONPHKOC-

HOBEMHR TPCX AAHHMBIX CpeA (B Haumem caysae AHAKOCTH,
TBepLOre Tena W rasa).
B \
A -a
—h-[aRT
— Z| 2R
H — 0- —
] [
Puc. t. Puc. 2.
H3 pucyvkos | v 2 BHAMO, uTO
cosa = X 4 cosa = B
R R? ’

Otcoaa Haxoawu fi= R Rz/R,. CnenoBarenbHo, BHCOTa YPUBHA
HMHIKOCTH B CPCPHUECKOM COCYAC paBHa

H h+R, = z: (R +Ro).

B cocyaax ¢ papnycamn R< Rz m R>R; VPUBHH »HaKo-
CTH OylyT COOTBETCTBEHHO BHUIC W HHKC, 'eM B COCyie ¢ pa-
amycoM Rp. B aioGoM cayuae B TOYKe CONPHKOCHOBEHHR  Tpex
cpea KpaeBo#t yroa paseH a.

B. Cxoposupos



$605. [Iposorcunna npedo-
XpaKuTeat nepezopaer, ecau
HANPHKEOHUE HQ  HEM  POBRO
10 B. [lpu Kaxom HQnpaxeHuu
Gyder nepezopare npedoxpanu-
TeAb, ecau €20 OAuMy yeeau-
«wuTH 80ape?

®606. [l/adba cocxaavsvicaer
03 HAHAABLROLL CKOPOCTU NO HA-
KAOKHOL RAOCKOCTU C J2A0M .
Koapduyuenr tpemus mexoy
wanboll u REGEPXHUCTLIO Ha-
KAOHHOR NANDCKOCTU UFMEHAOT-
cH ¢ puccTosmuesm ! or sep-
WUKBL RO 3AKONHY n—k{
{k=const}. Ha =xaxom pac-
CTORAUW OT BEPULHB KRQJO NO-
cradute ynop. «Totu nocae 00-
HD20 Ynpyeozo coyoapenun ¢
ynopom waiba OCTUNOBURACE
KK MOKHO Bttite?

kvantmccme.ru

OTtBer ua 3Ty 33444y OYEBRACH — MPENEbHOC HANPSINEHHE
Ha CUHHHOM® MpeRoxpakHTene pasho 20 B.

Paccmotpum Gontee CAOMKHYIO 34/lauy: NPH KAKOM HANPA-
AKeuHH OviaeT lieperopaTh NPeIOXpaHHTeAb, €CiH €ro Anuuy |
yBEAHUHTL B . pa3. @ auaMetp d — B k pas.

Ecan nanpaxeune U Ha npcaoxpauntene (M TOK, HAYILHE
00 HeWY) TaKOBB, YTU Temnepatypa npoBoaHHKa DaeMa T (Ma-
ApHuep, TeMnepaTypa 1aBJCHHR), B APOBOAHHKE BHACAACTCH
KOAHYECTBO TEILIOTH

0= _aUa
""" R i 30!
o
s

(R = CONPpOTHRJCHHE, ¥aenbrnoe CONPOTHBACHHE NPOBORHHKE,
s=nd?f4 — nnowass Honepeunoro  cewemun).  OxpyXaineH
Cpeae OTAACTCA KOJHHECTBO TEnJoThi

Qz=uSI{T—T ) =andl(T—T )
{S = ndl — niomaab NOBEPXMOCTH MPOBOAMHKE, T.p -— Temitepa-

Typa oOKpyxXalumeh cpeasd H @ -— KOMPGPHIUHEHT NponupiHo-
HaabinocTy). Tlpu Tenaosom pasroBecHy Q)= Q2. To ecTb

nl2d?
401

Qtcionoe nakinem wanpskerme U Ha 1ipoBoanHKe, NPH KOTOpOM
OH HATPEBAELTCR RO TeMNepaTypbl T

up{T—Tp)
U 21’\/ —

[lpn nnupe nposoauvka [=nl »n [uameTpe npoBoAMHKE
dy=Kkd TemnepaTypa NpoBOAHMKE paBHa 1 1IPH  RANDPRAKEHHH

. \ /uQ(T——T.,.)
U) w 2in -T .

U =u

= andi{T—T,).

Takum oOpasov,

n
Vi
H. Caocbodeykuti

L

[lyctb B Touke A, HaXONRUICHCH M3 PACCTORHHK [y OT BepuiMitbl
HaAK TOHHUR ILTOCKOCTH, CHAtE _Tpennsa, neRcTBviowas H& wanly,

- .
pasHa (cwm. puc.) [F l=m|g]sinu. rae m — macca waRGu.
Mockonkky B FJouke A KOIDDHUHCHT TpeHHA py=R{;, B 3TOH

TOuKe I-I?,pl =M IVI = klym[g|cos a. To ectb
—
mg1sin a=klom g |cos @,

OTKyNa
HeTpyano nokazaTb, YTO MAKCHMaNbil0 BOIMOMKHAR BMCOTA
noakeMa Wdibu liocne oaworo yaapas of ynop — 370 Bb-

cora hs, cooteetTcTByOBlan Touke A. Ytobwm nocie yaapa waiiGa
OCTAHOBHAACHL B Touke A, Hazo, 4TOOH NPH noabeme nodle
ynapa wmainfa Hvela B ToUKe A CKOPOCTb, PaBHYID HYAI.
Hakpew. Ha Kakod paccTORHHH [ OT BEepLINHL HAKJIOHHONM
NNOCKOCTH Hafo YCTAHOBHTL YHOP. YTOOL wanla nodie ypapa
0CTAHOBHAACL B Touke A. 3anHuieM 3aKOH COXPAHEHHRA SHEPIHH
(CM. pHC.):
mgH=mgho+F,, NES F,_-p A — D). (»)
3neck F, (I — HEPrHRA, «NOTEPAHHAR® HA NPECAOTEHHC TPEHHR
HA NYTH OT BEpIUHHN HAKNOMHON TLIOCKOCTH A0 YNOpa, Ha 3IToM
yuacTke cpcaMee 3HaueHHe cuasl Tpewnn Fo, | =klmg(cosa) /2.
F,,,'g(l—— o) — 3HEepPrHA. 3aTpaqeslaf HA MPCONROVIEHHE TPEHHR
Ha myTH OT yunopa o Toukn A H2Z 3ITOM  yMacTke
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Tep 2=k (I +1p)mg(cos a) /2. C yuetom 3TOrO M3 () nodyuacm

(H—ho) —g cosa + % (I — ) cos u.

Orcwona, yunrusan, uTo 1 — hg=ls sin a, naxoamum

3 tgu

{ = -

2 vk

8. bewonyiKkun
L 4

®807. Canoaer acrur no 3am-  QGosnauum [ f.mny cropoun Tpevronbkuka ABC. Ecau ckopocTsb
KHYTOMY  MQPIpYTy ABC. BOKTOpa PaBHA & H oM LyeT B Hanpasaciuud AB, 1o BAO b

TMyxkr . ar
yrrrot A. B u C sexar 8 BekTopa AB camoneT JIETHT €O CKOPOCTBIO U+ U (Fie © — MO-

BepUINNAX  RPABUALHOZO Tpe-
fb CK! Mose H 33TPaYHB H ] MR
yeoashika. B KaKom Caguae 1y.1b CKOPOCTH €a omlra) 3aTp der Ha uepenet A—*f spe
L=

BpEMA, 3UTPQUEHHOE HA nepe- -

aer, Oyder menvwe: eCau 6Be- g+v  v(l+d)
2 o - B. - . " — —-
T¢p Oyer 8 HAnPpaoAeHuu BeK A400b  BCKTOpa BC ¢aMONET JCTHT <O CKUPOCTHIO U=+

Topa AB uau ecau gerep ng’_r (puc. 1). Tak Kak sektop TF HanpabJes BAOIb BeKTopa BC,
8 manpasaenuu sekropa BA?  Molyab BekTopa Frpaacu CyMMe NpoekuuB BekTOpoB T H U Ma
BC, a cymva npoekumii 3THX BCKTOPOB Ha OCh, NEPHEHIHKYIRAP-
nyo [z paBHa HYAI0:

u
, rae d=—,
v

vy = v cosB — u sin u,
vsinB —ucosa—{.

Orcioua, yunTeiBas. yro o= 30°. nonvauv
u? . I I

{p =v’\/ I — = cos?a— usina= 5 v\/4-3d>— 5 d.
v? 2 2

Takofi e n. Moayalx 6yaeT CKOPOCTL Ha yuactke CA. 1loyrovy
Ha nepener B—~(C—A4 camoJeT 3aTPaTHT BpeMH

‘ 2 4
2 - v— =
U1 pV4 342 —du
liowoe Bpeva ¢ nepenett A—>H—>C—>1 pasno fi+1;.
Puc. 1. Ecan Betep nyet Bnoab mektopa A, ta nepeaer A—>-H co-
BCPIIAETCH 33 BPCMH
, ! !
t, =

v—u  v(i—d) "

Cxopoctt. #a yuactkax BC w CA B stom cayuae (puc. 2)
0yieT paBna no Moay.o

1/ 3 1 / 3 i
U = 2 2+_. — b 2 -
t v i 2u—v’\/l—4d+—2du.

u ita nepe ter B—~C—=A notpeGyerca Bpems

. 2 4
PO Vi3 +dv
Puc. 2. [loawoe Bpems ' nepesera A—>B—C—>»1 pasmo B 3TOM C1y-

yae t+ ;. OTtnotienne ap?men ' u t paBuo
4

+—_
¢ T—d " i aF 4a

] ] 4

+
l+d +a_342 _d
liposean aareGpanyeckne NpeoGpasoBaHun. NOAYYHM
t’
/ L.

H. Kyuwnup
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sHBanT> ENA MNApWHX WKONHKKOB

3anauu

1. B naHHOvM mpumepe Ha ymMHO-
Keyve (CM. PMCYHOK) oAHa H3 uHp
3aMeHeHa 3Be30UKOH, a OCTaJlbbie
toukamu. HM3sectHo, uto cvmMa uudp
YETHLIPEX3HAYHOrO COMHOMHTENS paB-
na 19. Boccranosute npumep.

2. B npaMOyroJibHOM TpeyrosibHUKe
Ha rHnoTeHyse AB oT BepwHHb! A 0TJ0-
UM oTpe3ok AD, KOHTPY3HTHBIH Ka-
tety AC, a or Bepuusn B — orpe-
30Kk BE, wkourpysutHmi katetry BC.
Hoxaxurte, uro aaumHa orpeska DE
paBH2 AHaMEeTPy OKPYXHOCTH, BIIHCAH-
HOH B TpeyroibHHK ABC.

3. Bunuuem HeckoABKO NepBbiX
creneHeit Tpoiku: 3', 3%, 3%, ..., 3¢
(cm. pucynok). lloayuaotes uucaa,
Y KOTOpBX B paspsiie AeCATKOB CTOMT
yeTHan uudpa. Bepuo JH, uTO TaK
6yzner Bcerza?

4. Noas 6a0HAKHOB cpean roay6o-
rnasuix foJibile, UeM HX LOAR CpeAu
BCero Hacefienua. Bepho siu, uto noas
ronybornasoix cpean 6J0HAHHOB 60/ib-
e, YeM WX R0JA Cpedd BCEro Hace-
AeHuA?

5. O6o3naukm uvepes a..bcd.
N

n

n-3HavHOe UYMCIO, Y KOToporo d emHHHL,
¢ JecATKOB, b coTen, a B CTapiueM
paspsane ctouT undpa a. Haiinure Tpex-

3HAYHOE YHCI0 GEC. 45 KOTOpOro

(abc)*=becla -NYbc

(y 0ATH3HAYHOTrO uyucia B MPaBoH
4YacTH 8 pa3psie CoTeH CTUMT UH@pa
a—l}.

DTH 34RaMH HAM NPERJOHKHAH
. Baprenes. A Matiopos,
H Murxawosus, A Casun.

A Toanmzo

kvantmccme.ru
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H. 10dunoesa

Boameonas ckaska
¢ (U3HYECKUMH
BONPOCAMH

H(HA CTapHK ¢ TpeMs chiHoBbAMH. Ha
Kpaw CBeTa KH.1. KpyroMm THHIb, MecTa
HENPOXOAHMBIEL.

Bupocan ChiHOBLS ¥ OPOCAT OTLA
OTNYCTHTL HX H3 poanoro JoMa. Xo-
yeTcs UM no Geay ceeTy nobpoanib,
Ha JHIOACH NOCMOTPeTb, VMY-Pa3yMy
HOVUHTHCS.

Horosopuanch OGpaTbs 1IyTeWICCT-
BOBATL BMECTC: HATH TVAd, KYAd Kax
Abl Mo ouepean BecTH 6y1eT. CHayaaa
cTapiuvil Bea Bcex Ha wor. [lponiaw
Gpatbs 10 Bepet. 3aTtem shiepead 1o
mea cpeanui. Eme 10 Bepet npoutiu
OpaTbsi, HO Telepb YiKe Ha 3anal.
Hactaaa ouepeas Maaamemy. On npo-
uea co cBoumi Gpateamu 10 meper
Ha cesep. K okazaauch Gpartba. K cBoc-

38

MV ATHBIACHHIO
OTKV.1a coBCeM
NPABHIKCD.

lde mua crapuk €o cegoumu Cot-
HOBbAMU?

BuoBe coGpasancy 6paTba 8 Aopo-
ryv. [logowsan K pasBuiake Tpex aopor
H NOUMH KaXiblit CBoel Aoporuil.
YCIoBHAKHCL 4epe3 TPH roja BCTpe-
THTLCA HA TOM K€ MeCTe.

Hoaro Gpoanan 6pates no Geay
CBCTY, Pa3HbiM pemecsiam obyuadanch
da Ha JMBHOCTH JwboBasiuck. Bep-
HV.IMCL B HA3HAUEHHBIM JeHb JAOMOA
M HOBCAAJH O CBOHX NPHKIIOUMEHHAX.

[lepBbiv peus noBen ctapuuii Gpat:

«Eay 5 oanawaw Mo opore u
Buxky noasny. [locpean orpovHan
¢lb pacTeT, 4 OKOJO Hee Geaka pe3-
BHTCSI.

Boawe6nan, HasepHoe. [loiimaTs
6bi, aywmaw. Byaer ona necud netw
Ad OPELWKH C 30J0TBIMH CKOPAYNKaMH
rpu3Th. A B 3THX Opelikax €,pa
H3 YHCTOrO H3YMpyla.

Caeaan s war K pepeBy, a Ocaka
CKoK 3a ¢TBOJ. CnpaTtatack. ToabKo
MOPAOUKY € SGONBITHLIMH TAA3ZKAMM
NOKa3biBaeT.

B POIHOM
HelaBHO B

dome,
MyTh OT-



O6ofiav-ka, ayMaw, AepeBo, 3aMay
K OeaKe €3alH 43 H NoHMaK ce.

Mowea R o Kpyvrao# no.siue,
He npulmKance K ean. A 6eaka,
XUTPIOWas, B NPOTHBONOAOKHYI CTO-
POHY OT MeHs asuxeTca. [la Tak B
AKKYP3T, YTO TOAbLKO TNB3KH H3-3a
CTBOSAS H BMIHO.

Yethipe pasa s poasuy obourend,
a BeaKy TakK M He noimaa.»

Obower Au cTapuuiy 6par bHeaxy
xote pa3? Ko us nux 6uictpee dauzan-
cr? Y7o subenn denra: crosia crap-
wntt 6par uau 08uzQACsH?

Ipononxua  pacckas
Gpart:

«Oanax apl A BeCh Aenb OB B NVTH,
a K Beuepy, KOTida AJf 4YenoBeKa. Aaf
ABCPA, 407 OTHIL! HAacTaeT Bpl‘Mﬂ CHa,
npu.er ¥ OhICTPpo 3acHVJ.

Mioro sin, Maflo a8 8 Clan. ToAb-
KO Ppa36yauad MeHA WyM H CBHCT.
HyscTByio, 6paTtubl, o BO3AVXY MJbl-
sy. Tlonaa A, 4To 3acHya Ha KoBpe-
caMoJeTe H Tenepb aedy Ha wem, O6-
PajoBaJCcR  TAKOMY  NPUKIIOUCHHID.
L, BuaHO, paHoBaTo.

CHauala HHK3K He MOT YCCCTBCR,
CBeCHA HOTH BHH3 — CHACTHL VAOOHO,
HPUBMYHO. HO OUYeHb B HOTH ayeT.
Tak B CTOPOHY OTHOCHT, YTO OHH NOR
OCTPLIM YTAOM K TYJOBHULY pacnofa-
raloTest. la W X0902Ho O4YeHb.

Koe-kak ycTpomacs, BHITSHYB HO-
rt BAO.Ib KOBpaA. A TYT COAHBIILKO 3a-
utio. Eme 6Goaswie noxoaoaano, 3yb
Ha 3vD e nonagaert.»

C uem MOMHO CPABMUTL NOAET
cpeduezo 6para — ¢ noAeToM Q3po-
crara uaw  camoaera? Kax momcho
8HOBL yBUODETL 3aKaTuBweeca 3a 20-
pusont Coanye? C kakoll CKOpOCTbIO
CONKER AeTeTs CKA304YHbIE Ko8ep-
camoser, urobet Coanye scezda 06o-
2pesuro e2o nuccaxupos?

INocacannm nosenas cBofi pacckas
MIAWNH OpaT:

Cpe 1HH#
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« /loBeaoch MHe, OpaTubl, NOGLIBATL
B Cadv CKa3zouHoii KpacoTh. LlBetos

TaM  BHAWMO-HeBHAWUMO. [panatosbie
ACPeBLA TOUNO KPACHOW KPacKoil Bbi-
KPalUCHbl, CTOJAbKO Ha HHX [L.I0A0B.
Buiiy Tav n s516:a0MK ¢ 30J00THIMK AO-
nramu. Bozayx kpyrom caaakui, ay-
wHcTwiii. Kyaa ui rasub. cuamt co-
J0Beit aa necuu pacneact.

tio camoi npekpacHoit 6blaa B Tom
cany HpHHUeCea, Jo4b BAAACAbLA Calta.
La okongoBan ee 3i0H BONWCGHKK,
npesparvua B yTouky. JleBuned-kpa-
CABHUCH PaspeiiMa  IoJILbKO Ha  Ka-
yedsix  Kawatbes. Jlo6uia oHa 370
pasBaecuende. Ecnu Kaueau aBHKyTCH,
Ha HHX OH3 -— 1¢BuIa. Kak Toabko
OCTAHABIUBAKTCH, B TOT K¢ MHP 0b0-
PauHBACTCR IeBHLE YTOUKOM H V.ae-
TaeT Tak OLICTPO, 4To ¢¢ TOALKO M
BHACEH.

TMpocaviivan s, yto ccag  Ao0ro
CMOTPETh Ha HCMOABHKHYIO MPUHILECCY,
KONAOBCTBO npoitadet. Tak s v cae-
Jdan. OcBoboana 0T uap 3joro Bod-
UIeOHHKA  NPCKPACHYI0O  NPHHLCCCY,
38 Y7o H noay41ud BO3HACPDAXKACHHUE . »

Kak sro ydasoce c¢denarv Maad-
wemy Opary?

1
L
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H. Fabosuu

Mpepen dynkuuu

INousitue «npeaen ¢pyHKUHU» sABARETCH
OAHHM H3 BAXHEHIUHX B LIKOJbHOM
Kypce mateMaTHku. Yepes Hero onpe-
JeSIFIIOTCA «HEeNpPepLiBHOCTb® H «NpO-
H3BOAHAA®.

OcnoBwxoe onpesedenne (§ 38 noco-
Oun «Aare6pa ¥ Hauana aHasan3za 9»)
copMyaHpyeM ABYMA CloCOOamH.

Chavyana Ha «apupMeTHYECKOM»
A3biKe: YHCi0 b HasbiBaeTcs npedeaos
dynkyuu [ npu x, cTpemsaweMcs K a,
ecaw ang awb6oro >0 cyulecTByer
takoe 6> 0, uTo npu Bcex X, yAOBJIET-
BOPRIOIIHX JBOHHOMY HepaBeHCTBY™)

0< |x—a]| <8, (1)
BbINONHAETCH HepaBeHCTBO
[f(x)—b|<e. (2)

Yro6u chopmyaupoBaTh onpene-
Jeuue rnpefena QysKUHH Ha «reome-
TPHUYECKOM» A3biKe, BBeAeM TEepMHH,
KOTOPOr0 HET B IUKOABHOM nocoGuu.
Kak wH3BecTHO, OKpECTHOCTHIO TOUKH
¢t R na3swiBaerca wWHTEpBa/i BHIa
Ja—6: a+§68[, rne 6§ — npouzBosBHOE
nonoxHrensnoe uucno. Hasosem npo-
KOAOTOU OKpecThOCTot0 Toukn af€ R
ce OKpPeCTHOCTb, H3 KOTOPOH BbIKHHYTa
(«BbIXONOTa®») caMa TOYKaA 4, TO €CTb
«pazopBaHHOE» MHOXECTBO BHAa
la—§&; alU]a: a+8f. Tenepb onpe-
fejende fnpeleia (QYHKUMHM  MOXeT
ObiTb CHOPMYAHPOBAHO TaK: 4HMCIO b
HA3bBAETCA npedesoM pyukyuu [ npu
X, CTPEMAWEMCA K @, €CAH Ana A1000H

*}|lx—a|>0 & x-fa
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OKPeCTHOCTH B TOUKHM b Haulercs Ta-
Kafl 1IPOKOAOTasA OKPeCcTHOCTbL A Tou-
ki a, uro f{A)= B (puc. 1).

Takum oOpasom, He TpeGyercs,
4yTOOB HepaBeHCTBO (2) BLINQJHAJIOCHL
H NpH X =a. PyHkunsa [ B Touke a mo-
XeT OLIThL AaXe He onpeaesjeHa — 3T0
HHYYTb He BJIHAET Ha ee npejea MpH X,
cTpemsuiemcs kK a. Hanpumep, ¢ynk-

2__
UHSA ’;__g He onpejeneHa npH x= +3,

MO €€ npejies NpH x—+ 3 CyleCTByeT.
Bosee obunii npumep: ¢yHkuns

Xo
QL(M—l Beerla He ONpejeeHa npw
Ax=0, Ho ee mnpenen npn Ax—>0

«4acTo» CYLECTByeT (OH Ha3biBaeTCH

npou3sooHol PyHKunu [ B Touke xo).
Bipouem, «oyeHb yacTo» HepaBeH-

C¢TBO (2) BLINOJAHRETCHA H NpPH X=a;

ecaH npu 3tom b=f(a), pyuxuna f

Ha3biBaeTcod Henpepbleuod B TOUYKe 4.
Ecau yreepxnenue BHaa

lim,f (x) =b 3)
JOKa3biBaTb HCXOAR HEeNOCPEeACTBEHHO
H3 onpeaenesus, Hajo aas aw6oro
e>0 HaiiTH coorBercTBYyWOLICEe §>0
HJH, MO KpaWHeH Mepe, AOKa3aTb, YTO
Takoe 6> 0 cylecTsyer.

Iipusmep 1. Jokaxem, uto
lim (3—2x) =1
1>

Jns 3THX  «AefCTBYIONIHX JaHL»
(fx)=3—2x, a=+, 6=") e

paBeHCTBO (2) npHHUMaeT BHA

|3—2x — 2| < e. (4)

Uro6uw HaiiTw HyxkHoe &, «pac-

KpoeM» HepaBencTBO (4) W nocrapaeM-




cst «06HaXHTb» Xx. HepaBeuctso (4)
PaBHOCHJABHO HepPaBCHCTBaM

|—2x+-§-[< e,
——e<-—-2x+—.}ri < E,

2 2
— 5 —e<—2<— <+,
€
'2‘.
4
5 (5)

Tenepn «cBepHeM» HepaBeHCTBO (D)
H NnocTapaemca NOJYUHThL HEPABEHCTBO
Buga (1):

%+—>x>

-——-——<x<

]
T
1
7 7

1 e
7 <3

e

?<x-—
1

,X—-7~|<

rol

Mub gocturan uenn. Takum o6pa-

e 1
30M, npy &6 = 5 H3 0<|x—_7-|<5

BhiTekaeT (4). B nanHom npumepe He-
paseHcTBO (2) = (4) BepHO H nNpH
X=a; B KauecTBe § MOXHO, o4eBHAHO,

B3ATb A1060€ YHCJIO H3 ]0; —;—] .

Bnpouem, BTOpoe 3ameuanue TPHBHANLHO M
HOCHT OOLUHE XapakTep: €CNH JAR HEeKOTOpOro
>0 roaurca Hexotopoe 8>0, TO eCTb K3

0< [x—a| <& (6)
BHTEKaeT
[fx)—b|<es, N

T0 ANA ITOTO o> 0 roAWTCA, pasymeeTcn, W
aboe $E10; & [: ecan 0< lx-—a|<6 T0 M3
6< 8 cneayer {6). a swaumnt, W (7).

fumep 2°

JokamxeM, uTO

lim =
x=y>-2 X 2-

HepasetctBo (2) B nanHoM cayuae
HMEET BHI

| 5 (=Y)|<e  ®
TMofinem onats no ToMy e nyTH.

Hepagencteo (8) paBHOCHABHO Hepa-
BEeHCTBAM

5 5
. D 5
—e <= + - <,
X 2

5 5 5
—7—£<—x—<—?+£. (9)
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Y1066 [OCTHYL  HeAH — «obHa-
XHTb® X, HAM HAZ0 MNOUNEHHO pazie-
JUTb | HA KaXAyw uacTe ABOWHOFO
HepaBeHcTBA (9); HO AeAaTL ITO MOXK-
HO TOJAbKO B TOM Cayyae, eC/H BCe ua-
CTH HEpPaBEHCTBA HMEIOT OJHHAKOBLIH
3HaK, MOCKOJbKY COOTBETCTBYIOHIEE
CBOMCTBO Y M CJIOBbB X HEpPaBEHCTB
rAACHT: ecau a<b 1 wucaa a, b umeor
oQunaxoebil 3xHaKk (kopoue: ab>0),

1 [

O — > —
a

5 (1oKaxuTe 3TO yTBEp-

Kieuue!). — —‘;;- — e<0.IlosTromy Ham

Hano. 4Tobb! OCTaNbHble JiBe 4aCTH He-
paseucTBa (Y) ObiiH OTpHLUATEIbHBI-
mu. Hoctatouno norpeboBaTth

__-g +e<0 Hau < %
Wrak, nycts cvavana ¢ < 4
(3aMeTbTe 3ITO MeCTO — Mbl K HeMmy

elwle BepHeMcs ). Torna Bce yacTH Hepa-
BeHcTBa (9) orpuuareabuwn. [lostomy

1 x I
T30S TR
_2 e "—-'i-"i't

5 5
~5 > x> 5

2 e —-21—8

55 < x < 5
—g te — 5 —¢

10 10
5w < ¥ <= (10

x «06HaxXunu». Tenepb Ham Hajao no-
ayuuthb W3 (10) nepasencTeo Buaa (1):
|x—(—2) | <8,
—6<x—(—2) <8,

—2—86<x<—2+6. (1

Ha (10):
10
—2 + — s 4+ 2<x<—2 +
10
+ —5—2? + 2)
S —2 4% (2).

[loka ewe HepaBeHcTBO (12) He
Bnonxe HWMeetr Buia (11). Ilpu e < -g—

_de 4e
5—2¢ 2 5r e 5+2 "



3HaumT,
¢ -
—2 — _2} — o5 - (13
<Orpy(mu» uepaueucmo (2):
-2 -—~5+9 <x<~24+ —= 5+2P- (14)

H3 (13) BbiTeKaeT, uTO eCii X YA0B-
JNeTBOPACT HepdBeHcTBY (14), 1O on
YAOBAETBOPAET M HepaBeHcTBy (12)
{cm. puc. 2). Ho (14) umeer yxe Bua
(t1). U3 (14)

Ix—( -2)]< a+2&

Takum 06pazoM, ecad & < =, 1o

npu & = =X u3 0< |x—(—2)|<d

542
BuiTeKaeT (8).

Ho wam Beab #aao NoKas3aTh, uTo
ona awoboro ¢>0 cywectsyer Ta-

kKoe 6>0, a MB NOKa »TO N0OKa3alH
Todbko Aaa ¢ < 5. OfHako, no cy-
LecTBY,

UTO 4O

3TOM0  AOCTaTOYHO,
F 2

noToMYy
TOAMTCA TOo we &'

B camom aene, nycto £ >

r\.lu-

; BO3bMEM

3

1 POH3BOJILHOE 510

82<—g'
N0 AOKA3AHHOMY H3
0<{x—(~ 2) | <é2
5 .
| 2)<en
HO £9 < -‘3— & £); 3HAYHT,
b 5 .
[~ (= Bl<e.

X

H O =

BMTCK&CT]% - ( —

3To 3aMcuanue HOCHT O6GIKIR  xapakTep:
OKd3biBACTCH, BCEFA3 MOXHO HCKaTh O He A9R
seeX ¥2> (), a AR BCOX NONDMHTEALHBIR ¥, MOHb-
KX J0060ro BHOPaHHOrO HAMH NOJOKHTCILHO-
ro uKcha.

Paszymeertcsi, H B AallHOM MpHMepe
HepaBeHCTBO (2) = (8) BepHO upH
x=a.

ITpumep 3. Hokaxewm, uto

lim { x + sin --) =0.

=0

4; L, 4€ -2 Yle 0
2. %2, _TE -24
2 5-2¢ 2 5+2€ 5+2¢
Puc. 2.
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HepasencrBo (2) B aannov cayuae
HMEeT BHA

Ix - sin—i—0|<s.

|x-sin—i—|<r. (15)

Ecan Ob Mbi B 3TOM npumepe
Cpa3y e HOUIH TCM e NYTeM, YTo
M B NPCABAYLIHMX, Mbi OBl HE AOCTHIAH
uesIH: X HaMm Obl «OOHAXKHTbL® He yaa-
fAock. [lostoMy HauHem ¢ TOro, u4TO
«orpy6bum» HepasenctBo (15): no-

- CKOAIBKY | 8in —H< 1,

|xsin~:r—|<|x|. (16)

M3 (16) BuiTekaeT, uto BMecTo (15)
AOCTATOYHO HCKATL & ANA HepaBeHCTBa
Jx]< & lockoibry B Halem cytuae
HepaseHcTBO (1) umeer Bua U< |x <,
AICHO, 4TO B Ka4yecTBe HCKOMOTO & MOX-
HO B2AThH &.

B saunom jipumepe HepaBeHCTBO
(2) =(15) npu x—a=0, Koneuuo, He

BEPHO: PYHKUHA X Sin -:—f- npy x =0 He

onpenesexa.

3anoMHHTE ABaXAbl [PHMEHEHIbIN
HaMH TpueM <«orpyljgenusi» — oH Ha-
CTo OuiBaeT MOJIC3HbIM.

B paccmOTpeHHBIX #aMH npiRMepax
OTbICKaKHe & He BbI3BaJA0 0GOJbUIKX
3atpyaHennit, Oauako pas 6onee clox-
HbolX QYHKUuH A0Ka3aTeJbCTBO VTBep-
KiaeHHa (3) B «A00», NPAMDIM OTbi-
ckauneM 8, o6biuHO He yiaaercs. B Ta-
KHX CAYHAfX MOXET NOMOYL TEOPHS.

llpuBeneM npumep M3 «HENIKO.b-
Ho#» Teopuu. CnpaBenauBa Takan Teo-
pema: ecau lim f{x) =0, lim g{x) =0

A=l HaPedt

u cyuecrsyer llmﬂ—

10 7-
v & 2D cytuec
ayer u hm-“i- u
s~ea B{X)
hm _M — m ..L(i_
£x) az g(0) 7

Jr1a TeopeMma HasLIBAaeTCA NPaABU-
aosm Jlonuras.  1lo sToMy npasuay:

v £
e'—e
|m ————— e 2,
v==0 INfe—x) +x—1
= 2

=lim i = T = oz1-
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B. Maruzen
Haiinem owmmnoOKy

Pewas 3anauy, aOMTYPHEHTH M HIKOADL-
HUKH YaCTO HOJIYYAI0T OTBETh, OlHO0oY-
HOCTb KOTOPBIX ACHA ONBITHOMY YeJ0-
BeKy C nepBoro Barnana. Jlejo B towm,
UTO HeHpaBWJBHOCTH pe3ynbTata 3a-
HacTYKd MOXHO YCTAHOBHTb BecbMa
MPOCTHIMH CPEACTBAMH, He pellaf 3a-
Jauy 3aHoBo.

B s3Tofi 3aveTKe noka3zaHb Mpo-
cTefiline cnocodbl GhICTPOH MPOBEPKH.
Cpa3y OroBOPHMCH: HH OAHMH H3 HHX
He jaeT CTONPOIEHTHOH rapaHTHH.
Ho ecam B oTBeTe copepxutca rpybas
oumbka, oHa GyaeT BoiABaena ¢ Ooab-
Wwo# BepoATHOCTLIO. Kpome Toro, npo-
BepKa ropasao noJesHee Toro c¢nocoba
CaMOKORTPOJIA, KOTOPbIM, YBbl, €IHH-
CTBeHNO BJajeeT OO/AbLIMHCTBO yua-
LUIHXCH,— CBEPKH ¢ cocenom. Hrak,
yuUHTeCh NPORCPATH cebs camu!

|. ToxnpecTBa H TOXAECTBEHHLIE
npeoGpa3zoBaHun

llycts TpebGyeTca ynpocTute sbipa-
Henue

fix. yy=sin? =2 + sin? 224
—2 sin 1'—4215-" sin f—%i’ coSs y.
[TpoBeas BuikJanku
Ix y) =
_ I —cos{x—y) + |—cos{x+y)
2 2

—(cos x+cos y) cos'y = fi(x. y)

= €0s (x—y) 4 ¢0s (x+y)
=] — 5 _

—CO0S X * COS y~—COS* Yy =

fa(x. y)

= |-—c0Ss x * COS y—COS X * COS yy—

—costy= f[3(x.y)
= 8in? y—2 cos x + COS Y fa(x. 1)

Bbi MOJIYYHAH HCKHI OTBeET.

lloactasHm B nodydeHHoe paseH
creo f(x.y)=fs(x, y) «camyio npo-
cryio» mnapy (0; 0). MNoay4anw
f(0.0)=0, f4(0,0)=—2. 3nauut, B
npeofpazoBaHUAX rle-TO BKpaJdach
owubka. Yrolw HafiTH MeCTO, rae oHa
Jonyuiena, 3anycTHm B HCMOYKY
f(x. y)=...=[4(x, y) «MeyeHklll aTOM®:
Oyilem noacraeaste napy (0; 0) no-
cneposateavio B8 fi(x, y), fa(x, y),
falx, g). Yoke [{00)=—2+4)(0, V).
3Hauut, BbLl COBEPILMAH OWHOKY Ha
nepsom ke ware. IlonpoGyem «no#-
Math» ee. [lpu nepexoae ot f(x, y)
K filx. y) ObaM Hcnoab3oBaHH ABa
TOMANECTBA

. 1—cos 2a
2
I = —_
sin a' 5 .
2 sin __x2|y sin x2y = COS X+ CO0S Y.

IlepBoe BuiaepxuBaer a=0, BTOpOE
npy noiacradoske napo (0: 0) naer
0=2. Bot rae ouiubka — 6bliia HaNH-
cana Hesepran ¢opmyanal

KoweuHno, npoBepka He yKaMeT
npaBuiabHyio GOpMyny, €CAH Bbl OaXe
HPHGAU3HTEABHO He NOMHHTE, KaK OHa
BurasanuT. Ho ecsin npunioMuuTs, uto
NpaBan 4acTb HCKOMOH GOPMyanl Ha-
XO[MTCR Cpeaun CiAeAYouiHX:

sin x—sin y, sin y—sin x, sin x4 sin g,
COS x—COS Y, COS [y~—COS X,

TO MNpPoBEPKOH HECNOXKHO BbLUAGNHTD
HCTHHHYKD. Bee 3Tv ¢opmyanl obpa-
ILaITCH B BEpHBbIE PaBEHCTBA HPH NOA-
craHoBke ToukH (00}, HO y»xKe TOuky
(% —;—.:—) «Bhi1CPAKHBAET» TOJABKO MO-
cilennss. Ona u Oynet BepHOH.
KoHeuHo, XOpoitio NOArOTOBNEHHbIN
IWKOABHUK 00R3aH 3HATh CTaHAapTHBE
opMyibt H 0e30WHO0UHO 10J1b30BATL-
cA uMu. K coxaneHuio, npaKTvka
K3aMEHOB OKa3biBaeT — OWHOKH «Ha
POBHOM MeCTer NPOMCXOUAT CJAHLIKOM
wacTo; NO3TOMY lpPHEMbl CaMOKOHTPO-
JIfl, XOTA H He ABAAITCA abCOMIOTHLI-
MH, OYeHb MNoJe3Hbt B MOAOGHBIX 3a-
jpayax.
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HMuoraa coMHenHe B npaeaonofo6-
HOCTH TOXKIECTBa BO3HHKaeT Mo cool-
paxxenusM cuMMeTpHH. JlonycTuM, uto
NPH Pa3ioKeHHH HA MHONKHTENRH MHO-
rousieHa

P(x,y 2)=(x+y+z)’—x>—y’—23
Bbl NOJYYHJIH
3(x+y) (x+2) (y—2):

BBl TOr4a JOJXKHBI Cpa3y COOGPA3HTD,
yTo OLHOAHCE: B MHOrouyneHe
P(x,y, z) nepemeHHne X, y, 2 paBHO-
nNpaBHbW (TO €CTb OH He MeHAeTcA NpH
A100blX NepecTaHOBKAaX NepeMeHHbIX*):
P(x,y.2) =P(x,2y) =P(z.x,y)=..),
a B MHorounewe P,(x,y, 2) — Her:
(Pi(x.y. 2)=—Pi(x,2.4)).

Piix, y 2)

2. ¥YpaBneHusn, CHCTEMB YypaBHeHWFA

Peumis ypaBnenHe, nonpobyiTte noun-
CTaBHTL B Hero NOJYY€HHBHE OTBeTbl
H, €CAH BBIYHCJIHTbL 3aTPYAHHTEAbHO,
XOTH OB NPHKHHYTH, PaBHBl AH 00e ero
YacTH. 370 YacCTO NOJIE3HO HE3aBHCHMO
OT Toro, Tpebyerca JIH (QopMmanbHasn
nposepka AJH OTCEHBAHHA JHIIHHX
KopHel. CKaxem, eC/H NPH pEILEHKH
ypaBHEHHR

Vox—6+ Vx+4 =

Bbl NOAYYHIH KOpHH S H |70, npHKHA-
Ka cpa3y e TMoKaXeT, 4YTO npH
x= 170 nepas yacTb ABHO GOJbLUE Npa-
BOH # Ha#fleHHOe 3HayeHHe KOpPHA
x=170 ownGouHo. MoxHo H H3 06-
IWHX coobpaxKeHHH YCTAHOBHTL, UTO
NaHHOe ypaBHEHHE MOXEeT HMeTb He
Gonee oaHoro Kopha. B camom aene,

¢ymkupa f(x) =vV2x—6+vx+4 Bo3-
pactaet Ha Bceit 061acTH onpegeneHus,
TO ecTh NpH x>3 (06bACHHTE, noue-
My, He BhIUHCNAS NMPOH3BOAHYKO), H B
CHAY 3TOr0 MOMET NPHHATH 3HaUYEeHRHe S
He Gonee onHoro paza. Ecan xe He-
MHOTO 3HaThb CBOHCTBA HenpephiBHHX
MOHOTOHHBIX (yHKuufi («Asrebpa u
HayaJia adajau3a 10», n. 84), TO H3

Toro, uro f(3) =47 <5, a f(10)—
=2¢ 14>5, wOKHO 3aKIIOMHTb, 4TO
mexay 3 ¥ 10 obsisateabHo HanaeTcH
TaKkoe Xg, UTo f(X0) =5

*) MareMaTHKH Ha3LBalT MHOIMOY/AEHH
{n naxe ¢ynxuun), obranawoliHe 3THM CBON-
CTBOM, CHMRETPUNECKUMU.
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3ameTHTb OIMHOKY B pelUEHHH CH-
CTeMbl YPaBHEHHH 4YacCTO MNO3BOJAAIOT
HaGaoaenus 3a cuMMerpHed. Hanpwu-
MEp, CHCTEMa
X2+ §/
x+ y2+y =21

He MEHSIeTCH NpH nepecTaHOBKe HeH3-
BECTHbIX H NPH OAHOBPEMEHHOH 3amMeHe
X Ha —x H y wa —y (nposepbrel).
Mostomy, ecau B HalieHHOe BaMu
pewleHye Bofiner napa (2; 1) u ne Bou-
fetr xors On omHa w3 nap (l; 2),
(—2; —1). (—1; —2), 10 BH rae-to
NOTePAAH pelueHHe.

AnanorvyHnmM o6pa3oM MOXHO 3a-
METHTb, 4YTO BMecTe C pelleHHeM
(x0; Yo) cHCTEMBI

x+%+y+ =aq,

n
Y
2 4 1 2y 1 _
x+xg+y+y, b

efi 6yAyT yAOBAETBOPHATL TaKMKe napbl

(o 1) (L ). (L g).

L0y e o). (v L)

Xo Yo
l.l)

3. HepaBencrpa

[Tyctb Tpebyetcn pewurs nepaBencrao
V7 +x>5—x.

«OrBeTs: [2; 9].

Ias npoBepky HauHeM npocMaTpH-
BaTb [eHCTBHUTEJIbHYIO OCb, ABHrasCh
H3 <MHHYC OECKOHEYHOCTH» B «MJIIOC
GeckoreunocTh». Tlpexkae Bcero 3ame-
THM, uUTO «OO0JbLIHE® OTPHUATE/JbHbIE
YHcsia He BXOAAT B MHOXECTBO pelue-
HHI: OJ8 HMX NOAKOPEHHOe Bbipae-
HHEe B JIeBOH YacTH Hallero HepaBeH-
CTBa OTPHLIATENILHO H HEPABENHCTBO He
onpejeneHo (npoBepbTe, [MOACTaBHB
x=—10%, —10). llpn yBennyeunn x
¢yHkunsa 7 + x Bo3pacrtaer, a PyHKuus
5—x y6niBaer. Haunnas ¢ x=—7, Mu
BXoAHM B ofinacTb onpefesieHHs Hepa-
BencTBa. [loacTaBHM HECKOIBKO yaO06-
HBIX OJR pacyeTra oOeHX vacTed 3Ha-
uenui, Hanpumep x=—6; —3:; 0. Bu-
AHM, 4TO NpH 3THX 3HAUCHHAX JNeBaf
yacTb Bce elle meHbwe npaeo#. [loa-
CTABHM HHIXHIOIO FPaHHUly Haluero oT-
Beta, TO ecTb x=2. Pasencrso! [lpu
AasbHeRlleM YBEJNHUYEHHH X npaBas
4acTh yObiBaeT, JieBas BO3pacTaeTr —



CAeAOBaTebHO, JaJibHefiiliHe 3HaYeHHst
X BXOAAT B MHOXECTBO pelUeHHH.
flonctaBum B HepaBeHCTBO NpaByio
rpaunily x=9. [loayvaem 4> —4.
HepaBehcTBO BepHOe, HO 03alavHBaio-
utee. Ilouemy npu Takoi pasznnue mex-
Jly 4acTAAMH HepaBEHCTBA OTBET NOKa-
3biBaET, YTO AaJjblue PeLIeHHH HeT?
IToactaBum «6o/bLIOE» NOAOKHTESB-
Hoe uHcJo, HanpuMep x= 10%. Hepa-
BEHCTBO fBHO cnpaeenaueo! Jlerko
3aKJIOYKTh, YTO NOTEPSAH BeCh NpOMe-
KyTOK ]9: +oo|: Beap npu nwoGom
x>9 npaBas ‘'yaCTb OTpHUATeNbHa,
a JeBas NOJOKHTENbHA, H 1pH x>9
HepaBeHCTBo BepHo. Halua nposepka
He ToJIbKO OOHapy)XXHia HeBepHOCTb
0oTBeTa, HO M NO3BOJHMJIA yKa3aTb Bep-
Hhil OTBET.

(Moayuntb [2; 9] B KauecTBe MHO-
XeCTBa pELIEHHH MOXHO, HanpHMep,
TaK:

VT +x>5—x, T+x> (5—x)%
x2—1x+18<€0; 2 xC9.

Y1o6n yNOBHTL OWIHOGKY, BOCMOJIb3Y-
eMCsl MeUeHOH TOYKOH, He BXOAflueH
B OTBET H YIOBJETBOPRAIOILEH HCXOA-
HOMY HepaBeHCTBY, Hanpumep x= 8.
¥YKe NOACTAHOBKA BO BTOPOE HepaBeH-
CTBO 110Ka3biBaeT, YTO Ha NepBOM XKe
wiare, Npyd BO3BENEHHH B KBanpar,
MBbl TIOTEPSJIH KOPHH.)

Hrak, noayyuws orser. 4acto Oul-
BaeT UeNeco00pa3HO «NPOHTHCL® TIO
BCEH UHCAOBOH OCH: MoXeT OhTh, yny-
LeH UeJbiH IPOMEeXYTOK, MOXeT ObiTb,
B OTBET BKPaAHCb fIBHO He ynOBJeT-
BOpsiiolHe HepaBeHCTBY uHcaa. O6s-
3aTeNbHO MOACTaBbTe «OodbliHe» H
«Majibie» 3HAUEHWA: 3TO H NpoOCTO, H
noae3xo. Ocoboe BHHManHe obpaTHTE
Ha rpaHslibl NONyYeHHHX B OTBeTe Mpo-
MeXKYTKOB: 370, KaK npasuiso, uau epa-
HuUBL 06AACTU onpeOesexus HepaseH-
CT6a UAU 3FHAHEHUR, Nplu KOTOPsIX OO0-
CTU2QETCR PABENCTEO.

3P PEeKTHBHLIM H HarJAAHBIM ClIO-
cob0M KOHTpOJfi HepeAKo ABAAETCA
rpaduuecknii. Ecan rpaduk obenx ua-
CTell HepaBeHCTBA MOCTPOHTb HECJIOK-
HO — caeaadTe 3To!

4. NeomeTpuueckue 3anauu

Ilpoctediuran npoBepka reometps-
yecKoH (opMyasl OCHOBaHa Ha TOM,
uto ofe ee uyacTH AOJKHB HMeThb

kvantmccme.ru

ONMHAKOBYIO pa3Mepuoctb. Ckaanbi-
BaTh MOXHO JHUIb BeJHUHHL OQHOH
pa3MepHOCTH; IIpH 3TOM CyMMa HMeeT
Ty Je pa3MepHOCTb, 4UTO M cCJarae-
Mbie. Pa3zMepHocTb NpoH3BeleHHa pas-
Ha CyMMe pa3MepHOCTeHl COMHOXHTe-
Jieil, pa3sMepHOCTb YaCTHOro -— Pa3s’Ho-
CTH pa3MepHOCTed AENHMOrO H AeJH-
Tesnin. KoncrantaMm npunucasa wyne-
Bas pa3MepHOCTb, AJNIHHE — pa3mep-
Hoctb 1. [liowans u 06beM HMelOT
pasmepHocTh 2 H 3 COOTBETCTBEHHO,
TPHTOHOMETPHYECKHEC (PYHKUHH — HY-
JeByio. B cuay nepeuncienHbix CBOHCTB

Pa3MepHOCTH HEBO3MOXKHbI, CKaxeu,
TaKHe «PopMyJibix:

__a+tb —n2._ 0

{ a—b’ V=a ate’

. — a?+b2 2 L
sin ¢ 5 S=a’ + -,
ree [, S, V— aauHa, niowaae H

obbeM, a, b, ¢ — annHn. B nepBbix
Tpex ¢opMynax He COBNanaloT pas-
MEPHOCTH NI€BOK R npaBo# vacTH (oAMH
H HOAb, TPH H iBa, HONb H MHHYC ABa),
B NpaBoOil 4yacTy udeTBeproR Gopmyan
CKAaINBAIOTCH BEJHUYHHBL Da3MepHO-
cteft 2 u 0.

Croib JKe MPOCTO HCNOJbL3OBaTh
LAR KOHTpOAs cHMMeTpHio. [lesio 8 ToM,
UTO CHMMETPHA B YCJOBHAX 3ahayH
NOMKHA Bifieyb 3a COGOR CHMMeETPHIO
otBera. Hanpumep, eciiu B 3agaue Tpe-
OyeTcA HaHTH PACCTOAHHE OT TOUKH
BHEIUHero KacaHHA ABYX OKPyXHOCTEH
¢ paanycamH a v b g0 ux obuew ka-
caTesibHOM, TO B (popMyae ANR HCKOMO-
ro pacctosuus a W b [oJXHm GbiTh
paBHONpaBHL, TO ecTb ¢opmyna He
JIOJIX(Ha MEHATBCA OT HX NePeCTaHOBKH.
[lo3tomy H3 Tpex oTBeTOB:

x=Va®+2b2, x=b(l + -g—;:g

2ab

x = a+b

nepBblii ABHO He FOOHTCA; NPO BTOPOH
Cpa3y HHYero He CKaxellb — €ro cJje-
ayeT npeo6pa3oBaTh K CHMMETPHUHOMY
BHIY, KOTOpbiH H JjaH B TpeTbeH
¢opmyJie.

TouHo Tak e elle 4O pelIEHHs
3aflauH cjepyeT 3aMeTHTb, YTo o6bem
TETPasipa ¢ PaBHOCTOPOHHHM OCHOBA-
HHEM M ABYTpPaHHBIMH YIJIaMH NpH
OCHOBaHHH «, B, y npeacTasser co6oH
CHMMETPHUECKYIO (QYHKUHIO oT a, P, ¥
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(oupeseCHHe 1aHO B CHOCKe Ha ¢. 44)
H 4TO B QopMydy A0J8 meamaHnnt m,
TpeyroilbHHKE CU CTOpOHavM a, b, ¢
JHUWD @ U & JOMKHKI BXOIHTH OAHHA-
KOBbiM 06pazoM (00bACHUTE, nouemy!).

MoxHo npoeepate oTBer M no-
CTAHOBKOH YacCTHbIX 3HaueHui. Hanpwu-
Mep, B IPHBEACHHOH 3a.d4e O pac-
CTOSIHUH 10 KacaTeNbHOH pe3yubTar
FeOMCTPHUECKH  OUCBHIEH:  HCKOMOE
pacCTOsiHUE PABHO paaHycy. 310 xe
aaet u Qpopmyaa. lNoutn He Tpebyer
pacyeToB MpOBEpKa B IpefeJibHbIX
Ccnyyasix, KOria OAHa H3 nepeMeHHbIX
CTPeMHTCHi K rpaHHlle obaactu ornpe-
nesieius. B paccmatpuBaemoil 3anaue
npH a =0 HCKOMOE PACCTOAHHE TAKKe
ZODKHO CTPeMHTBCA K U: TO »Ke mnoka-
aviBaer W Qopmyna x=abl/(a+b).

Yro6Gbl npoBepuThb 3aldaduy € 4YMC-
JeHHBIMH AaHHLIMH, HYXHO MpeACTaB-
JATb cebe NPHMEPHYIO BEJHUHHY OTBe-
ta. Ckaxem, ecsn TpeOyeTcs HaHTH
ANHRY OuccekTpHcul [, TpeyroibHHKa
co cropoHamu a=7, b=6, ¢=5, 70

oTtBethl VHU w 3/V7 ABHO  HeBephbl:
nepBblH CAHMIWKOM BeJHK, @ BTOPOH
C/MINKOM Man.

B 3akaiouyenue copmyanpyew oc-
HOBHbIE NPHEeMbl OlePATHBHOH NpoBep-
KK, KOTOPBIMH Mbi ROAb30BAAHCH:

|. NoacTaHOBKa YaCTHBIX 3HAYEHHH.

2. HMccaenosatue BOJM3H rpaHHu.

3. Habmwoneuus 3a CrMMETpHEH.

lNocrapaiitecs wx oceoutb. [as
3TOrc BaM Npeasarserca pAL 3ajpad.
K kamnoil npHBeaeHO HECKOJBKO OTBe-

(- 860 8). 8. 4 129} r. {8 0V.O1).
. Pewunts nepasenctso V24— 25 3% < 1:
oo 6]UN0: 4} 6. ]—6: O]

- [-6; 01U 2: 4). . 1- 60 0L UI3. 4]
. B tpancunn ¢ ocnosannem ¢. b naiith
JUIHRY OTPe3Ka. 3aKAOUeHHOMO MeXAy GOKOBLIMH
CTOPOHAMH, NAPJANENLHOrO OCHOBAHWIO H HIpo-
XOARWENO Hepe3 TOUKY NEePECeHEHHA AHATOHAAEH.

&apa o

. 2ab A fa? + b? 2ab
*arb 6. 7 P Ere
- a+2b ab

ST A

5. B ocHoBanHH nHpaMHAB — PaBHOCTOpPOI
UHI TPCYTOABHKK CO CTOPOHOH @. Dokosme rpaus
DHpaMHKL HBKJIOHEHH K OCHOBAHHKD fIOR Yr.aa-
wMh g, . f. Haltn ofbem nupamuawm.

a a* 6 a® cos 26
"B(ctgau+2ctgP) T B(clga+ctgpP)’
a®sin 2a a’
T 43inB T " B(ctgB+2ctgal’

6. Yepes cepeamsy Gowoporo pebpa mpa-
BHJABHOH TPEYTroAbHOH NHpaMMAB NePNCHAHKY
JAPHO eMy NpoBeAena naockocTs. Hadtu nao-
WaAb CEYEHMA [HPSMWAB 3TOH  NIOCKOCTHLIO,
CCAN  JJHH@ CTOPOHB OCHUBAHHA HHDAMHAL
pabna 2 ¢m, 1HHA GokoBoro pepa pasua 8 cu

VITE ., o« 64V37
—5' cm?. 6. —:;Ti— CMeL

B. _.__M cM? . _2_ cm?.
10 V210

7. B a8V oncTeMuay VEARIHE  HCKOTOP
peniewus. He pemast cnctevp, swunmere  ne
haTOPLIC .'lp_\'ru(' p(’lllt‘llllﬂ!

A x|+ xy+ |y| = L1,
{lgir e = 30

{t5: 1), (—2; =35}

TOB, H3 KOTOPbIX MNpaBHJIEH TOJBKO 1 L _
oaun. Haiiaute ero. 5 x v
L. YnpotTHth Buipawenue 3+4 cos2a+ 1 y
+ cos 4a; o YT
a. 4costa 6. 8 cos® a. B. Bcost n ;
r. 8—6tg! u. _
2. PewHTy ypuBHCHHC Pilogy x + {( e 5+ 5_) ( 2 2) %
+ V4 logy x—2 =4: L 4 ’ 3 t
Nonpaska

B cratee «llepevcucung upoctpanctias {eKpanta, 1980, Ne ¥ na ¢ 7
TTHIS
ROMIOINIHE HOBOPOTA BOKPYF BRAVMOE H CHMMUTPUY OTHOCHTCTLRBG HRWKROCTI,

TCOPCNtA 2 u 8 nocaeanen abzane no

noil #Tol npAvoi
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HCKYCCTRO NPOTPamMMPOBaHKS
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o

Jaounas wkoJja
NporpaMMUpPOBaHKS

Ypok 10: Mporpammuposatiue
33Ja4 B TOJNAPHOH CHCTEMe
KOOPAHHAT

Mavepna 1 3TOT0 YPOKE npeaHE3HAYEN AAR yud-
wmuxca 8—10 knraccoB. JAan ydauuxcs Maaauinx
KRACCOB 3Y0T MATEPHAA CUNTAETCH HE oln3a-
TEABHBIM.

O noaspHOH cucreme KoopaHMHAT

Jsig onpeaesenHs NOJOMEHHA TOUKH
Ha NJOCKOCTH CYNIECTBYIOT paiiiHuHbie
cucTembl KoopandaTt. Hapany ¢ cucre-
MOH, M3BECTHOW BaM H3 1IKOJJbHbLIX
YUYcGHHKOB (OHa Ha3mBaeTc dexapro-
B0il), AN PELIeHHA WMIOTHX 3aay4 Mc-
NOAB3YIT NOAAPHYIO CHCTEMY KOOD-
JHHAT.

[oasipuue koopaHHaTBl TOYKH HA
NAOCKOCTH — ABA YHCia, ONpefeffio-
IHE MOJOMEHHE 3ITOH TOUKH OTHOCH-
TeMLHO  HEKOTOPOH  (PUKCHPOBAKHOH
TOUKH O, HA3LBACMONW NOAOCOM, H le-

o Mip.p)
£
JN\F
0 T
Puc. 1.
y M
P
Y
?r
n e
Puc. 2.

KOTOPOro (pukcHpoBahHoro Jyia OX,
HAZKIBACMOTQ NOARPHOL OCHIO.

[lepBan Koopawuata g (noaspew
paduyc) Toukn M pasua |OM| (cae-
JAoBaTteabho, p20); BTOpas koopauna-
Ta ¢ (ROAAPHLUL Ye0R) €CThb yroJi, Ha
KOTOPbl HAa[0 NOBCPHYTh NOJAPHYIO
oCb 40 coBnaneHus ¢ ayuom OM, nas
noJca Be.lHYHHA HOJAPHOrO yria He
onpeacaera (pHc. ).

[lonaplibie KOOpAHBATH HMEIOT Mpe-
HMYILEeCTBO Mepej 1eKapTOBLIMH MpH
HCCAEAOBAHHM K HOCTpoenHH rpadH-
KOB HEKOTOPBIX KPHBBLIX, HAnpHMep Cru-
pane#. Beauko 3HaueHHe nONAPHBIX
KOOPAHHAT B OMHCAHHH OAHOrO H3 HaM-
6osieec pacnpocTpaHeHHbIX BHAOB JBH-
YKEHHA — BPaIUCHHS.

Ilpu nepexoge oT nekaprToBOH CH-
crembl koopauHaT XOY Kk nossipHok
C 10J10COM B Hauade KOOPAMHAT M
NOSAPHOR OCLIO, COBNANANOILEN ¢ OCBID
abcuncc OX (puc. 2), KoopaHHaTH
TOyeK npeobpasyloTcs nNo Qopmy.iam

=~ vx2 + 42 sin R
¢ 4 YT e

npyd oGpaTHoM npeoGpPa3’oBaHHH — MO
dopryaam

X=QC0oS @, y=0pSsing

Cnupans Apxumena

JonyCcTHM, 4TO HYMHO NOCTPOHTL KPH-
BYIO, KOTOPYIO ONHCHIBAET TOUKa, /ABH-
KYULAACA ¢ NOCTOAHHOH CKOPOCTLIO U
0 JAy4y, BpaILalOUieMycs OKOnio No-
aca (0 ¢ NOCTOAHHOW yroso# CKo-
POCTLIO . YpaBHenHe 3TOH KPHBOH
B 1IOJIRPHBIX KOOPAHHATAX HMEeeT BHA

0 =aq, (1)

v ,
roe a = —. Kpusaa (1)} w#3BecrHa

04 Wa3BauueM cnupaau Apxumeda
(puc. 3).

Jlaa nocTpoeHust crnkpaan Apxu-
wena ua IBM cpeactsamu rpaduue-
ckoit cHeteMit llnara yaoGHo Bochodb-
30BaTLCH NPOLCAY POH oSsp
{«Ksanr», 1980, Ne 1, c. 56).

[lpoBepsTe camMoCTOATC/ALHO, UTO
nporpaMMa (2), HanucaHHasd Ha K3LIKEe
Panupa, pucyer cnupans Apxuvesa
{rpaunnei uukaa [NOKA euibpana Be-
Anusna dX 2s, 00eCneuKBaIOINAS PH-
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203QUYLCKAT CUCMEMA «liNA2A-O»

Puc. 3.

coBaHHe NATH BUTKOB cuHpaau). He 3a-
Gy/ibTe, UTO NPH HCIIOIb30BaHHH MPO-
ueayp IMOJABO/ n JI¥YY nepsuiit ana-
METP HrpaeT ponib NOJAPHOrO Pajny-
ca, a BTOPOH — NOJAPHOro yraa.
P (100,100); H(50,50);
J101AP; 2—>A; 0—> ®H;
3.1416—>T11H. I1(0.,0);
NOKA ®HU< 10+[1H::

OU+ 0.01—> DH;

J1(A=®dH,®H)
BCE,
KOHEL,;

3ananne 10.1. Cocrassre npozpan-
MYy OAR ROCTPOERUA KPUBBIX, ORUCHIBAE-
MbLX YPOABHEHUAMU:

(2)

a) 9=a (1 +cosqg) — kapduo-
uda,

6) ¢ = "gp' — 2aunepboauveckan
cnupans.

CemeficTBO «LBETOYKOB»

Ha BTopoi#t ctpanuue 06510XkH BoC-
lipouaBeieHbl caenanHuie na IBM pu-
CYHKK ceMeWCTBa «LBETOUKOB». ¥Ypas-
HeHHe AaHHOro CeMeHCTBA KPHMBHIX B
MONAPHLIX KOOPAHHATAX HMeeT BHA

¢ = A sin Bg. (3)

3apanne 10.2.

1) Y70 onpedeaner Koagpuyu-
ent A?

2) B rakom nopsaodke 8bipucosoiea-
10TCA 0TOCAbHbIE AenecTKU?

3) Kak usmemurcs pucyMoK, ecau
6 ypasnenuu (3) samenurs sin Bg
na |sin Bg|?

48

Puc. 4.

4) Kak ceasano Koaruxecreo aene-
CTKO8 CO 3HaseHuem Kospguynenra B?

Paccmotpure ordeasHo  caywau,
Koe0a B uetno u koeda B wewermo.

5) Kak HyxHo opeanusosars yuka,
4700bL:

a) pucosaTe «YBETOMKUY» 8 TOM NO-
prOke, 8 KAKOM OHu u306paxcenst Ha
obaoxmke (B8occTanosure npozpammy)?

6) uzobpasure 8 cemelicree «yae-
TOHKOBY» TOALKO T€ U3 HUX, KOTOPbIE
UMEIOT HEUEABe 3HAHEHUS NAPUMET-
pa B?

B) HGPUCOBATL CEMEUCTBO «YBETOH-
KOB» TOALKO C Yeabimu 3naxenunamu B?

(ITodnucu nod pucynkamu npo-
2pamMMuUposaTs He Haoo.)

lMpasravubiit 16-yroabHuk

B oaumnuane no nporpaMmHpoBanuio
(«KBant», 1980, Ne 3) Guian npeano-
JEHbl ABe 3allauH, KOTOpbLIE pellaioTcH
npoule, ecJH HCNOJb30BAThH NOJAPHYIO
CHCTEMY KOOpAMHAT.

Ilepsas u3 uns (3anaua 3).¢popwmy-
JHPYETCH TaK: COCTABUTHL RPOZPAMMY
Oan usobpaxerus RPABUALHOEO
16-yzoabruxa, 8 KOTOPOM npoeelers
8Ce OUQzOHAAN, HE NPOXOORUUE “eped
YENTP.

PaccMoTpHM  NOAADHYIO  CHCTeMY
KOOpDAHHAT C MOAKCOM B  UEHTpe
MHOroyronbiika O H ROJARPHOH OCHIO
OX, sanpasaenHoit BRoab Jyua OAjg

(puc. 4).
HakigeM noasipuble  KOOPAHHATHE
BepLIMH  [JaHHOTO  MHOFOYFOJIbHHUKA.

Ileppas kKoopauHara (nNoAApHbLIH pa-



OMYC) Yy BCEX BEPLIHH OAMHAKOBA H
paBHa pazMycy ONHCAHHOH OKPYXHO-
¢t R, a mTopas koopauxarta (noasp-
HBIH Yrod) BoYHCASieTCA no ¢opmyJe
¢x= (n/8)*K, rae K — nHomep sep-
LIHHBL.

Y1066 HapHCOBaTb Tpebyemyio Qu-
rypy.
N (I<N<16) COeaHHHTb €O BCEMH
BepiUKHAMH, HOMepa KOTOPBbIX Godblue
N, kpome Bepuintbi ¢ Homepom (N +8)
(BeAb HMEHHO OTPe30K, COCAHHAILLNK
pepwnibl ¢ Homepamu N u N+ 8, npo-
XO/AIMT uyepe3 uentp). Ecam kaxayio
BepwHHY N Mb cOeiHHANH On co
BCE€MH OCTalbHBIMH BEPUIHHaMH, TO
KaXKablh  OTpe3oK  pHcoBaJscsi Oml
JABaXAH.

Ilpunanas napametpy R pasauu-
Hbie 3HaueHHAA, OyidemM noJydyaTte no-
n06Hble npaBuabHble  |6-yrosfibHHKH.

[TapameTpamMu npoueayp MoryT
ObiTb JIOGHle apugpMeTHUYECKHE BLIpa-
»euus. Hanpumep. B npoueaypax
[MOABOI u JI¥YU ¢ noMoiibio Bbipa-
KEHWH NPeTisdPHTEAbHO BLIYHCIHIOTCA
KOOPONIIATHY COOTBETCTBYIOLEH TOYKH.
B np.ouweaypax PAMKA u HAYA/JIO
BLIPAXKEHUS YJYaCTBYIOT B KayecTse
napamerpos Bas Toro, 4Tolut obecre-
UHTb PACoJioXKeHHe NPaBHJIbHOTO MHO-
royroZibHHKa CTpPOro B CEpeaHHE NOJis
pucvHka. I1o npouenype AHAT ¢ na-
pamerpomM K Bepwuua ¢ HoMepom N
6yJsieT COeAMHeHa C BepPIUHHOH Homep K.
MPOLL AHAT K;

[T(R, N*I11/8):

JI(R, KsI111/8),

KHLL;

OKoHUaTeNbHAA NPorpaMMa HMEET BHA:
50—>R;
P(2+R+50,2*R+50);
H(R+25, R+25);
J10J14P; 1—>N;
1TOKA N<16::

1+ N—>K;

MOKA K< 16::

ECJIM K/=N+8 TO
JHAT (K); K+1—->K
BCE,
N+1—>N
BCE;
KOHELL;

Peayabrat paGotm 3TOH nporpam-
MbBl — PHCYHOK 5.

3ananne 10.3. Hanuwure npoyedy-
PY. pucyowyio npasuabrbil N-y2oab-
HUK.

3.1416 —>T1H;

HY)KHO BEpUIHHY C HOMEpOM
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zpacp UYECKAA CUCMAMA «lUINA?3-2»

Puc. 5.

3anaua 0 BNNYKIOM MHOTOYroJbMHKE

B 3apaue 8a oauMOHans 1O NPorpaMMHpo-
BAHHIO PACCMATPHBANCH BLIAYKIMH MHOMOYFO.Nb-
HMK, 33JaWHbf MHOKecTBOM M nap xoopaHmat
BCEX BEPILHH MHOTOYFO/ILHHKA: napbl OBLIK 3a1Mi-
canbl B BHAe KOpTeXed, 3azaua QopMYIHPO-
panach TaK: nOCTPouTv no msoxecTsy M xop-
e K, 6 KOTOPOM 6epLILRbL MNOZOYZOALHUKT
PACNOAONERN 8 TOM nopndrce, 8 KQKOM OMi
8CTpeNaoTca npu o6xode KOKTYPG MHOZOY2OAL-
HUKG N0 HACOBOU CTpeAKe, MAXUMAR C CaQMotl
CHUNCHEI» BePUILHL (ECAL TGKUX Bepuiur OBe.
HQYUHAR C CQMOL AeBO8 U3 HuX).

Pewenne 3T0# 32p3uy  #efoCPelcTBEHHO
B NEKEPTOBLWX KOOPIHHATAX BLIIMRAIMT MOBOAL-
HO TPOMO3IKO H €ro TPYAHO OBOCHOBaTb, He
BLIXOAA 34 PaMKM LUKOJBHOTO Kypca u 3aod
HOW LIKONK NporpammupoBannfi. Ecan ke Bh-
6parb NOAXCONAIMYIO ACTAPHYI0O CHCTEMY, HATPH-
Mep MNOMECTHT: MNOAKC B HAYAALHYKD TOUKY
006x0fa, BOPaHHYIO B COOTBETCTBHH C YC/OBHS-
MH 3aZaiH. a TOJAPHYK OCb HanpaBuTh NO
rOPH3OMTANH BNpPaBO, TO [NPHHUMI PelieRns
CT3HOBHTCA OYEBHAHKM: TIIpH obxoae no KOH-
TYPY MHOrOYIoJIbHHKA, HAYHHAA CO BTOPOH TOUKH
NOARPHMH yroA CTPore yOmeaeT (AOKAXKHTE
aro!). [lporpamMma, BHMOAHAGUIAA TNOCTPOERHE
TAKOrO KOPTEMHA, COCTOWT M3 UeTnpex RAocae-
JZIOBATENLHLIX YACTER, KOTOphe YAOGHO 0(oPMHTL
B BHAE OTAEAbMNWX fpoueayp:

1) OTbICKaHHE HAYaNbHOA BeplUHHH (3T0
NpoUeaypa AIOUTH HHYEM He OTAHuYaeTCA OT npo-
rpaMub W3 3ajaun la onuMnHans};

2) fepeBOA KOOPAHHAT BCEX BEpLIMM B NO-
NAPHYIO CHCTEMY NO NPHBEAEHHHIM Beie $op-
MynaM (C yueTOM mepeHoca Hadana):

3) nocTpoeHsie KOPTEHKA Nap KOOPAHMHAT,
PACNONOKEHHNMX B NOPAAKe YOMBaHWA MONAp-
stioro yraa (cpaBHuTe ¢ 3anaved [6});

4) nepeBof, KOOPAHHAT TOYEK KOpTexa 06-
PATHO B NEKApTOBY CHCTEMY H WX BHUIAYE Ha
neyaTe C COXPAHERHEM HX MOPAAKA.

3anaun onakmnuanm 86 H 8B ynoGHO pe-
Wwath B MNONAPHOH CHCTe'4e KOOPAMHAT, NOJIOC
KoTopo#i coenapaer ¢ Toukofi T.

H. KOnepman
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[Inne3noe HauMHanmHe

1o focranpsnenwio LK KICC
n Coreta Muunctpoe CCCP
¢ 1969 roma npH BuCLMX
VUCOHBIX  3ABUCACHHAX OTKpDH-
Tbi NOAFOTORHTEABHEE OTaenc-
nHA a8 paGoucHd W CeALCKOH
MOADACKH,  ACMOOMAK3OBaH-
Huix BoMHOB CoBeTCKOH Apyuu.
Cay pakT CVIICCTBOBAIHA NO.L-
FOTOBITENLHEX OTACJICHHHA
HPEAnOA3raer, UTO X CJAyuIa-
TEIH  HMQWOT  OlIpeaACeHKbIC
npobeabl B 3MAHHAX: MOITOMY
[IePBOOUEPeIHAR 33Jaua Nod-
TOTOBHTELHLIX OTALNeHHHA cOC-
TOHT B TOM, UTOOK JNHKBHIHPO-
8aTb TH npoleawn, (O0MOuUb
CAYUIATCIAM BOCCTAHOBHTL YT-
padenmbie 3uanna. Muorue ciay-
MATEH KOHUAAK CPCAHHE WKO-
Jibl 10 BBEAEHHH MOBHX TNpor-
PAMM. CALADBATENBHO, TOANQ-
TOBHTENbHbIE OTREACHHA AOJNK-
N HOMOUYL HM B KPaTuahnllue
CPOKH OBJ3ACTbH HOBHIM MaTe-
praioM, HeoOxoauMbiM 1R
AaabicAWere yonewHoro oby-
ucHMR B By3e.

Aaa yenewmoro peweHHsy
3THX 33034 MOATOTOBKTEL-
HHE OTARCACHHRA IONKHRb HMETH
LIMPOKHH  apCceHad  BbICOKO-
KAYCCTUCHHMX  YUeOHMWX  noco-
OHi, CneuManbHO HANHCaWHBIX
ANA HX CAVIDATEACR.

K coxa.enHw0, 20 cHX 1iop
60ALWHHCTEO  yyeORKX  NMOCo-
GHM, HOTOPLIMH [OAL3YWOTCH
NOATMOTOBHTEABYBE OTACNEHMHA,
B U4CTHOCTH, A0 MaTEeMATHKe,
ABAHIOTCH HOO AQCOGHAMK no
¢aMoo6pa3oBamHio, AHGG NOCo-
OHAMH RO NOATOTOBKE B By3ul.
HANHCEHKHBIMK NO cTapoii npor-
paMme.

Xopouio H3BecTHa Ta Ko-
peMHan fiepepaGoTka, KOTOpO#
NOABEPTAHCE (BRKONbHIRE NPpOF-
paMMbl MO MaTeMaTHKe, H oc-

50

reCTBeHHO,  4TO  OTCYTCTRHE
HOANONENRHBX  YueOHMX  N0COo-
6uH 110 Kypcy MaTeMaTHKH
OTPHUATECABHO CKI3bIBAETCH
3. paGoTe NOArOTOBHTCALRBIX
oTacaENHH.

B 1979 roay waaateaucr-
B0 «Beicuias mikoaa» BHMYCTH-
40 B cBeT yueGHot  nocoGHe
A. MopakoBhua® no martema-
THKC, CHCUHANBHO HAMHCAHHOR
RAA  NOATOTOBHTCABHBIX OTARe-
NetiHA.

3Ta KHHFa COCTOHT W3
11 raae. MNepsas rmasa, koto-
pan  HalweaeTen  «JleACTBH-
TeAbHBIE  WHCAd»,  ABAARTCH
seoanofi. Kpome wMatepuana,
cessainoro ¢ peficTeHTeAL-
HBIMH WHCIAVMH, ORA COAEPMHT
3MEMUHTH  TEOPHH  MHOMECTB,
MEMEHTH MateMaTHUCCKOW J10-
FHKK. 3dech e WIeT pedb ©
npocteAwnx  npeo6pa3OBaHH-
AX UEABIX paIHOHAILHUMX Bbpa-
MeHHH, O .ItHefHbIX ypaBue-
HHRX € OOHOA H ABYMA Nepe-
MEHMBIMH, O JHHEeHHBIX Hepa-
BEHCTREX € OOHOH MepeMeH-
Hoi. OCHOBHO®  Ha3HdueHHe
9T0f raasw — BBECTH uHTa-
TeAR B KpPYr OCHOBMbIX HAER
anreGpul Ha npocTefiweM ypoe-
He, DaTh eMy MarTepHasa ans
NPakTHYECKHX  3aHATHA, He
AoxHAaACk GoJsee noapoGHoro
H TULATENLHOIO Pa3BHTHA TCO-
PHH, KoTOpue AvitaeTCh B Che-
AVIOUIMX fNABAX.

Bropan raaBa nocssilieHa
npeubpalosaiam  anrefpaH-
MeCKHX  BLipaKeNHit  (pe1bix,
APOOHLIX, HPPEUHOHAIbHbLIX],
a ueTRepTan peiuenk© ai-
rebpanucCKuX vpaBuelui (ite-
Awx, ApoOGHbIX. HppaUHOWAIL-
HbiX) M CHCTCM TAKHX ypaBHe
wuid. TpeTea raaea noceswieHs
PyHKurAM. TloHaTHe yHRKuMH
BBOAMTCA B KHHIe HA OCHOBe
MOHHTHA COOTBCTCTBHA MeMAy
MHOXeCTBaMu. Onpeaeaniorcs
OCHOBHbie C¢BOHCTBA (QyHKUHHA
(4eTHOCTD, HEPHOAHUNOCTB, MO-
HOTOHHOCTL), 3@ 3aT¢éM H3yua-
KTCH  KOHKpeTHbie  Qynxunn
(AnHeHHan, CTelleRHaA, Tpw-
rOHOMeTphuecKHe). YeTko o
BKKYPATHO BBOAHTCA TPYAHOE
nonsitie  o6patHol  QymMKuHH
H H3 €ro OCHOBC W3y4alOTCA
06paTHbie TPHNOROMETPHUECKHE
DYHKIUHH H CTeneMHan GyHKiIHA
C JHO0HM PAaUHOMEIAbHEM NOKA-
xateacm. B 310k raace noapo6

*) A Mopakosu.
AarcOpa # nauvana advadusa.
M., «Bucwias mkoaas, 1979

HO PACCMATPHBAKTCH PasNHu-
Hbie npeoOpa3oBankf rpadu-
KOB, 3@ 33KaHUHBAaeTCA rAaea
naparpadpomM o rpadHueCKom
PeLIEHHK VPABHEHMA, Hepa-
BENCTE W CHCTeM YDPIBHeHHH.

[aTan rnaea HaswBaeTcs
«OcHoBubie GOPMYAb TPHIOHO-
MCTPHH M HX  HPHMMCHEHHMes.
OHa MOCTPOCHa CACAYIOWHMM
o6pazom: GopMy IHpYeTCa] Te-
OpeMa  CAOMEHHA, @ 3aTeM
n3 popmyn

sitt{ie+ B} =
= SiN @t cos B+ cos « sin B,

cos{a+-f)=
= COS « COos § — sin « Sin i

BRIBOAATCH BCe  OCTalibHBI®
PopMyan TpHronomeTpun. llo-
NyyeHHbie GOpMyabl NPHMeHA-
IOTCA  AJF  Npeo6pa30BaHHA
BhipAXEHHH, COfepalMX TPH-
roMOMeTpHuecKHe H 06paTHbie
TPHTOHOMETPHULCKHE PYHKUHH,
AR A0K33ATCARCTRA TPUIOHO-
METPHUCCKHX TOMKIAECTB H pe-
WIEHHA  TPHMOHOMETPHUECKHX
YypaBHEHHH.

[Hecran rnamsa noceALLe-
Ha HepaBeHCTBaM. 3aeck Hina-
TaeTCA MeTon HHTepBasoB AAs
POLUCHHA  PAUNMOHANBHEIX  He-
PaBEHCTB C OAHOH NepeMeHHOR,
BBOAATCA MOMATHR  CHUCTEMAI
H COBOKYNHOCTH HepaBeHCTB,
pPacCMaTPHBAKTCA  HepPaBeHCT-
BA H CHCTeMbl HepaBeHCTB ¢
ABvMA nepeMespniMu. Otacab-
HuA Aaparpad NOCBSWEH H3J0-
HEHHIO PasfHaHbX  CnocoboB
AOKA3aTeAbCTBA  HEPABEHCTB.

CegpMan riasa Ha3swiBa-
evess  «llocheaoBaTeabHOCTHS.
OHd COREPIHUT OCHOBUbI MOHA-
THSl, CBA3aHHBIC C TNOCeJoBa-
TCALHOCTAMYM, OT  cA0CoGOB
3a37aHHA NOCAEAVBaTENbHOCTEH
0o npegedg nochefopaTeNb-
HOCTH, COAEPNHT  BOHPOCH,
CHAZZHMbIE C apHOMeTHUCCKOM
H reoMeTpHueCKoR nporpec-
ciaMi. OtavaeHuil naparpadg
NOCHAWEH MeTO 1y MBTeMaTHuUe-
CKOH MMAYKUHM.

Bochman rnasa conepkHT
M3JN0XEeHHe BOMPUCOB, CBStIAN-
HhIX C [IOHATHAMH HEHpepLBIOH
GyMkitH B To4Ke W Npeneta
QyMKIL#AH.

HesATdn rAaBa coaep-
HHT Iacmentia  andpdepeHun-
H4ABHOFOQ H HHTETPajbHOro HC-
UNCCHIA, ACCATAR NOCBSLEHA
HIVHCHIMO NOKA3aTelbHOH H
OFapHMUUCCKON PYHKLUHH
H PLiiCHHKD COOTBETCTRYHOUIKX
ypasienii i nepapencts. flo-



CACANAA, OAMHHAANATAA TAIBA,
COACPHHT 3.4CMEHTLI KOMOHHA-
TOPHKH.

¥xe STOT UepeueMb No-
Ka3bisaeT, YTO B KHHre M3.J0-
XeH Becb OCHOBHOR TeOpeTh-
YECKHH MATEpPHAA. COUTBLTCTRY-
OUHHA  WKOABHOMY Kypcy an-
re6pb H Haua, 8HAAH3A M He-
00X0AHMHMIA A8 H3yYeHHA
BLICIEH MAaTEMATHKH B BYy3e.
KHura Hammcava B CoOTBeT-
CTBHH C COBPeMEWHOH WKONb-
HOF TiporpaMMo# Mo warema-
THKe, NPHUEM TaK, uTo ee ¢
YCNEXOM MOTYT WCNOABL3OBAThH
KdK T¢ CAYWATeNH NOArOTOBH-
TeNbHUX OTHCJEHHH, KOTopbe
3HAKOMB € MLIHEWHER LWKO.b-
HOH (IpOrPaMMONR, TdK H Te,
KOTOpbi®  3aKOHUHMAH  WKOAY
REaBHO H YUNJHCH [0 CTapoR
nporpdMme.

KHura nanucana xopouns
AOCTYfHbIM A3LIKOM M BMeCTe
C TéM Ha AOCTAaTOUHO BBICOKOM
112 yUHO-METOIHUECKOM YPOBHE,

Ho X coxanesnio, B Kyu-
re HMEKTCA H CYWCCTBCHHBE
HeOOCTATKH.

[lpy H3yueHHH Kypca wa-
TCMATHKH MEb3A OrPAHMUHTL-
€A TONBLKO HINOWKCHIEM Teope-
THuecKoro  vaTepndaa. Bee
TEOpPeTHUCCKHE NOAQKCHHA
AOAKHL CONPOBOKAATBCA 60-
AbUIHM KOJHUECTBOM TILATEAb-

HO NPOOYMAHHBX YADPAMKHEHHA,
KOTopLIt J0JKHL PAa3BACHATL
TCOPETHUCCKHY  MOAQKEeUHA H
38KPCILIATL HX B NAMATH yya-
wexcst. OMHAKO yNPajrKHeNHRA.
NPHBCAEHHbIE B KMHIC, ¢ BDA-

Hbi, H 324acTyid HaCTONLKO
HCKYCCTBCHHbL H [POMQ3AKH,
YT HX PCeWeHHA BbLISLKIBENOT

206aBOUHBIY  TPYAHOCTH, Me
CHA3AHHLI C H3yUdeMnM MaTe-
puaaom.  HceoGxoawsmo  otwe-
THTL TakKe O6OABMIOC KO.IH-
uecTBo  QUIRGOK 8 OTBOTUX.
BoistpawoT BOIpameHun H OT-
ACABHEXC MeTOAUYCCRUL yCTa-
HOBKH 3BTOpa.

1. Tlouarhe menpepuignoc-
TH (PYHKHHH B TOUKe, CBOHCTBA
HMCMIPepLBHBIX QYHKIA 1 Kaac-
CHOHKEUMA TOUEK Pa3puBa Mi-
JOXKCHB fIo MOHATHA HpeAcaa
$yukunn 8 TOuke H TeopwH
npeaedcs. lleaecoobpasnocTb
TAKOTQ NOCTPOEHHA BHI3KBAET
coMuenna. Tak kak nonwatHe
QAHOCTOPOHHEro npeaena He
BEOJHTCH, TO HeAb3A BCEPLE3
FOBOPHTL H © KaacCHOMKaums
TOUCK pa3puBi, He TOBOPA yKe
O TOM, NTQ 3ITOY BOMPOC HC
BXOAHT B fIpol paMMy CPe;iHes
HIROIRL.

2. He Beeraa yaaumna Tep-
MMHOAOTHA, NpeaaraemMan as-
TOPOM: snonynapa6Gonas,
«HO33», «rpa¢Hk vpaBHeHHs»,
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«4PKPYHKUHH®, «KPHBABA 3Ha-
KOR», «T0C  ApobHO-pauMo-
HAIBHOH QYHKHMH» H T. A

3. Heueaecoobpaino no-
MeivHHe  OTOeNLHOR  rAaBd
CRAIAHNOR ¢ KOMOHHBTOPIKOK,
T. K. 3TOT paiief BbLNAT H3
WIKOTEHOR PporpasMel.

O.H3KO B L IOM  RHMCY
HOAYUNAACH ¥ ASUHOR.

lyvaeTcn. uTO OCHOBHOR
CBOCH uUEAH — foModb palo-
4eit MO10eXKH NOBTOPHTE LLUKO-
JBHBIH  K)PC  MATCMATHKH H
NOATOTOBHTLCA K NOCAEAVIOLIe-
vy OGYHCHHIO B BY3¢ — dBTO-
Py YAaN0Ch AOCTHUb.

Knnra cpasy 3aBoeBana
NONVARPHOCTL Yy UHTATeAef.
MpaktHuecku pecs 180-Teicay-
ML THPaXK KHHIH OKCIpo pa-
30UICACA, B Pe3ysibTaTe uero
OAMEe MHOTHE NOATOTOBHTCb-
HHe OTOeAEHHR BY30B HE yc-
nenw ee npHobpectw. 3TO0
fenacT  aKTYaJbHbiM - BONpOC
0 MEpeH3RAHMM KUHTH.

B a3ariwuerue xoTelocs
06 nopeKoMeN10BaTL  aBTo-
py NpH FfORTOTOBKE BTOpOro
M3NAHUH JMKBH 1IHPOB3TL YKa-
AaHHKC Bbitie HeloCTATKH (B
NepRYI Ouepedt PeHTh kof-
poCh € yAPaXINCHHAMKM H fe-
PLCMOTPLTL  METOAMKY  H3Jio-
WKEHNA TCOPHH MpPeleioB).

H. Posops. M. Csossncaua

llosTopenue
onbiTa
Maiikeabcona
u Mopan

Bcee smuoam crieunaasuon 1e0-
PHH OTHOCHTCALIOCTH OCHOBA-
Hbd 1128 TOM, YTO CKOPOCTL CBETa
B BAKYYM¢ HE 34BMCHT MH OT
CKOPOCTH  ABHIKEHHS, HCTOUMIK-
K3, HM OF CKOPUCTH ABMAKCHMA
Habawaatean. Oua ssagercs,
KaK roBOpAT. (yMlaMeHTanb-
HOH [OCTORIHOH.

3ror BamHuLH daxr Ouwa

PUIEPBLIC NPOBCPCH  IKCHCPH-
MeHT3.1bHO AMEPHKAHCKN M
Pusnkom ManKe. meonow

B 1881 roay. a 8 1886 1oy umnt
ObiA NPUBEIEH CLIC frad. Ay

COBMECTIO € Mopaw, Tomxe
AMEPHKAHCKHM yueHtiv. C 1ex
tiop onuT Malikeascona u Mop-
AH, HOBTOPRACMBIH 11CQAMOKPAT-
B0, BOMIED B HCTOPHKY H3IMKH
K3k OBHH H3  BayKHEMUIHX
onuiToR®).

Maiikeascon W Mopau 06-
HaPYXKHAH, NTO CKOPOCTH pac-
NPOCTPAHEIIMA  CBLeTA  BAOML
HANpaeienns ABHKCHHA Jevan
BoKpyr CoaHna m nepuenanky-
AAPHO K ITOMY HAlP3BAEHHIO
oania ¥ 7a we. Tosopa Tovwec,
H3 ONBITOB MOXHC OmAo 3ax-
JOHHTE, YTO OTHOWICHHC <iipo-
AUIBHON® CKOPOCTH CBCTH &y
(o BIGKeHIG  3eman)  k
CHONCPUHHOH®  CROPOCTH U,
(IREPUCHANKVARPHON K ABHMKE-
HH®  Jewin)  OTAMYACTYS  OT

100 onurte MakkeaLCcoHa
i Mopau MOXHO NPOUHTATD,
anpuvep, B yaeGHHKe Ao du-
inke A 10 kaacca (cv. §93).

CAMBIULY H3 ouellL MaJlylo Be-
JIHYMIEY . Tak, H3 OHWTOB, npo-
RACHaHHBIX B MOCACAHHC [O/M,
€. 10BAN0, HTO

Ui
——
{l

[N (I

Henasio asa ¢uimka —
Bpia.e vz Dparunu 1 Xona
u3 CLUA — pocTpoman OBy
YCTdHOBKY AR POBEACHHS
onmTa Maikeabcoua v Mop-1n.
B KOTOPOH HCTOUHUKOM CRETa
arancTeA aasep. Hm yaanace
3HAUMTEALNG  VBETHUMTL  TOU-

HOCTL IKCREPHMENTA W NOAY-
YHTYb, YTO
v
-...Ll— :I:I” |5'
e
Ha ceroanstnmbnil demy  slor

OlMT npescrananeT cobon ca-
MVID TOUHYIO HDOBEPKY OCHOB-
HOTO fI0CTY.14TA  CHCILHAAbLHOH
TEOPIH OTHOCHTENLHOCTH.

H. Cxopodunckur
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Bcepoccuiickas
OJIUMNNA A
IIKOJIbHUKOB

C 24 no 27 wmapra 1980 roaa 8 Kasamnmne,
Kypcke, Yo u HpxkyTcke npoxoZH1 3aKaioun-
TeabMutl 3Tan VI BCepoccHHCKOR QaMmamMan
no MarcMaTtuke ¥ QH3KKe,

Jnan npoeenenua BeepoccuhcKOR OnHMNKa-
Abl NpH Muunucrepcrse apocseiycHua PCOCP
6ot cozaam OPrkomMTeT, KOTOPLI, Kak M B
fIPOWOM rofy, BO3FI3aBHA H3BECTHMbLIF COBETCKHA
MaTeMaTHK akaiemuk B. C. Baagnunpos.

Bceepoccuiickan oaMMnHana fPOBOAMTCA B
yeTHipe 3ITana: NuepBbit 3TAN — IWKOJbHbiE
QNHMNHAAY, BTOPOH — paHOHHBe {ropoackue);
Tpetuil — pecnybamkanckue (ACCP). kpaesue
H 06NACTHNE, HETBEPTHH — 30HAMBLHLE OJMM-
AIHANbI.

B ucTeepToM 3TaNE NPHHUMAKT YYaCTHE
N0 OOHOW KOMaHae (M3 Tpex WKOIbHHKOB
BOCBMHX -- ACCATHIX Kiaccos) ot ACCP, kpaes,
obnacTed, CNeUHAAN3HPOBaHHMX ILKON-HHTEpHA-
ToB 0pr Mockorckos, JlenHHrpaidckom u Ho-
BOCHOHPCKOM yHHuBepcutrerax. (KoMawawm Mock-
Bol M Jlenuurpana B weTBEpTOM 3ITAllE VYACTHA
He NpuHKMaWT.) KoMaHaW cOCTaBaRIoTCA H3 Nno-
Geautenell Tpervero srana. Kpode umx B 30-
HBJALMBIX OJNHMIH3RAX Y4YBCTBYWT nNobGeaHTenn
3AKMOUHTEAbHEX ITAN0B npeAsayilHx Beecowa-
HOfl W BeepoccHACKON oAMMOHAn, HOayYHBLIHE
aunaomer | u 1l crenemn, a rakme noGepmHre-
JH KOMKVpCa XypHana «Kpawts.

B 3T0M rogy KoHkKypcHoe 3aadHHe ueTBep-
TOrO 3Tana Mo MaTeMaTHKC COCTORAQ M3' 5 3a-
734, Ha pelIeHHe KOTOPHX OTBOAMAOCHL 4 waca.
KpoMe Toro, BeeM yuacTHHKaMm Guiao npeano-
MEHO NPOTrpaMMHPOBAHHOE 3aJaRME, COCTABJAEH-
HMOe METOIMYECKOH KomuccHel MumHcrepcrsa
apoceellehur CCCP. 3aaanne srmouano 10 son-
POCOB 0 WKOABMOHK NporpaMme, K KaMaomy
H3 KOTOpHLIX npuiarancs wmaGop u3 5 0OTBeTOB
(cm. «Kpanrs, 1980, Ne 9, ¢. 47). lKoabHu-
KH AWDKHH GaaH BRIGPaTh NPABMABHLIA OTBET.

Ha s1oMm 3Tane sanGoaee ycrnewwo BHCTY-
NMUAH yyailuec CNeUHaAH3IHPOBAHRBIN LLKOJI-HH-
repratos Ne 45 npu JITY, Ne 18 mpu MIY,
Ne 165 napu HIY, apencraBHTeaH WKoA
Bawkupckoi u Tarapckoi ACCP, Kpaciosp-
ckoro H [Ipumopckoro xpaes, Bearopoackod,
Boncroackoh, Wpkyrckoit, Kemepoeckoit, Mo-
ckoeckoi, [epmekoh # YavsiHoBCKOH O6GRacTed.
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KoHKypcHoe 33A8HHE YeTBEPTOro ITaNa 1o
dH3uke BKaOUaNsc 4 TEOPeTHUCCKHE 3aAadH
(Ha pelicHMe KOTOPBIX OTBOAMAOCH 4 uaca) H
2 IKcnepumeHTanbHbC 3a284K (Ma HX BHNONHe-
HMC nasaneck 3 uaca). Bee npennomernnwe
3a0a4H OKa3aJHCb LR LWKONBHHKOB AOCHIbHLI-
mi. C Kax10# 3a0aded CApaBufiCh HE Mmenee
10 yuacTHHKOB,

Hyxe npHBOAATCH 33294K 3AKTIOUHTETLHO-
ro 3rana no MaTeMaTHKe H H3HKe H (aMH-
.H  apusepos  BrepocCHACKOR — 0AHMNHAAH.

MaremarHka

8 kaacc

1. Tpynny TypHCTOB pewisny paccanurth 10
aprofycam Tak, uToOn B KaxaoM asTodyce Ghi-
510 OLHRAKOBOE KOJHUCCTBO NaccaHpob. CHaua-
Ja B KaXauiA aBTOOYC camagm fio 22 ueso-
BEKA, OIHAKO O0OK43al0Ch, YTO (IPH ITOM HEC
ylaerca nocaiuTe onmoro TypHera. Koraa e
ozmM aBTOGYC yexan, To B OCTABLIMECA aBTO-
Oycw BCce TVPHCTLI cedH flopoBHy. BuisicHuts,
CKOIBKO IePBOHEUAALHO Ouno  aBToOycoB o
CKOALKO TYPHCTOB B FpyMNe, €CAH H3BECTHO, 4TO
B KaKaWH dJBTO6yc noMellaerca He Oojiee
32 yenopex.

2. Pacnoaowum 2n Touek Wa oTpezke AR
CHMMETPHYHO OTHOCHTESLHO CEPELHHbI OTPe3Ka.
Kakue-To n M3 HHX Ha30BEM KPACHLIMH,
OCTANBNME — CHHHMH. JloKaXkuTe, uto Ccymwa
pPacCTORHHA OT BCEX KPAacHMX TONEK A0 TOM-
KH A paBHa CyMmme pJcCTOSHMH OT BCeX C.1-
HHX TOYEK 00 TOuKH B.

3. ABCDEH — npaBHAbHBR HIECTHYFOAL-
uwk, M — cepeanna orpeska CD, K — ce-
peanna otpeska DE, O — Touka nepeccyctina
otpeskos AM u BK. [okaxwure, ure naowa-
an  TpevroibHuka ABO m  RCTLIPEXyFoabHH-
ka MDKO paBHui, H NaffHTe BeAHUMHY Yraa
mexay npavoiMd AM u BK.

4. CKOMLKO pa3NHuHBIX YMCeN BCTPLUAeTCH
B NOCACI0BETENbHOCTH

[ 12 ] 22 ] 3
19804 * [1980 ’ [I98U o
rae [x] — uenas uacTp Yucaa x?
5. M3 npousBoJibHOR TOuKH M onmcanmok
OKOM0 Tpeyrofibuuka ABC OKpyXHOCTH npose-
acHu mepnchamkyaaput MM u MK Kk apamum
AB 4w AC coorsercTeenno (touku H uw K ne-
A3T COOTBETCTBEHMO MA npamuXx AB w AC).
dan kakoh Toukn M nawna orpeaka HK Gyaer
HaH6o/bLIaR?

19807
19801 °

9 kaacc

1. MoxHO JH BCe MaTypanbHble WHCAE OT
I a0 30 3zanucarb B TaGaHuy, HMELLLY®©
5 cTpok H 6 ¢70a6UOB, TaK. yTOOK:

a) CyMwmbl uHCes B KamXioM cronbue Gpam
OAHHAKOBDLL?

6) CyMMb uHcel B KamioR CTpoke GbliH
OAHHAKOBM?

2. YKaxute BCe HaTypaibHBe YHCIa 1, O9R
KOTOpBIX YHCno 28+ 2 + 27 geaserca kBagpaTom
HaTYPaNbHOTO uHCA.

3. Kaxpas sepwmna eunykioro (2n+1)-
YIONLHHKA OKpalueHa B OJHH H3 Tpex HpeToB



TaK, wto molusle pBe Cocesikve BEPUINHLY OK-
paweliti 8 pasnbie  usera. Jlokaxurte, uro
(2 + 1)-yroabHHK MOXKHO paspe3aTb kefepece-
KAIOLIHMHCH THATOHAAAMH HA TPEYTONbHHKH TRK,
uTolbl BEPHIHHB KaXAOI0 TPCYroNbHHKAa Obiak
OKpAUICHH B pa3.auulibe nBeTa.

4. "lans  naTypaabMLi® YHCAA m W N,

npuien n< 100. Ilpn obpauleHnn apobu ;1‘- B

NCCATHYHYIO YHeHMK TIONYUHA NOCAe 3aMATOH fid
HEKOTOPOM MECTe nocleaoBareqbiae tudpu 167,
Hokamnute, 4T0 yUeHHK JONYCTHA OWHGKY B Bhi-
UMCIEHMAX.

5. Ha nanockocTH pacrnoiokens nga npa-
BRALABIX Tpeyroabinka ABC u A BiC, (Beplun-
MM YKa3aHel NO uacoBOH CTPEAKC) TakK, uTe

cepelHins  cTopon BC w  8,C, cosnapanwr.
Hanaure:

a) Beanunny yraa weway  [AA,] M
[BBi].

G) orwouwenwe Annu |AA|:|BB;|

0 xaacece

1. [laa KaX20# BCPWHHN TeTPaddpa CTPo-
HTCH TOUKA, CHMMeTPHuUNaa 3ITOR BepuiHHe OT-
HOCHTEJIBMO WEHTPA MPOTHBOJNICKILUEH TIPaHH.
Hajinnre orHomcHue obbeva Terpasapa, Bep-
WHHAMH KOTOPOTD ABARIDTCA NOCTPORHHME TON-
KH, K 06beMmy HeXoauoro teTpasapa. (Llentpom
rpaHM H23WBACTCA TOUKA MNepecedcliMA ec Me-
hUEL S

2. F'opon B nAaHe apeactapanet coGod
BLINYKIBA MHOrOyroabMHk. Ero vannamu spis-
IOTC BCC 7HArOHaJM MHOroyroabMikKa, a mepe-
KPCCTKaMy — fiepeCeyenHs yauu {Ho ue BCp-
WIHHE  MHoroyroabnkka). B ropoae esencino
TpaMBafiHoe ABuKeHHe. KamiaWu mapupyr npo-
XOAHT NO CBOCH yJHIE OT OMMOro ee KoMua
A0 ApYroro ¢ OCTAHOBKAMM Ha BCexX iepe-
KpeCcTKaxX TN yamikl H B ¢e KoHuax. Hapecr-
HO, uTQ Ha KaXK10M (ICPEKPECTKe NEpeceKawT-
o AdiL  ABe yaniw K DO Kpafinel  Mepe
0 OJAHOH M3 MHX POXOAHT TPaMpakHuA Mapuw-
pyT. JoKaxHuTe, uTo € M0GOTO NEPEKPECTKA MOXK-
HO fpoexaTb Ha Tpampae Ha AOGOH Apyro#
flepeKpecToK, CAenaB He 6oJce ABYX NEpecaznok.

3. Jlokaxure, uro cpeam uHcen 2'—I1,
21 B-1, .., 2" rae n — pever-
HOR YHCAD, XOTH Ot OAno “leNnTCcR Ha n.

4. Haiaure rce dyukumrH f, 063aCTLIO 3Ka-
YeHHH KOTOPBIX ABAMIOTCA UYHCI0B3R Ock R H
KoTophe 1am awbumx a. b, p€ R yaoeaerecps-
0T HCPABEHCTBY

ftpa+ (1 — p)b)<Kpfla) + (1 — p)f(b).

kvant.mccme.ru

5. Ma wnockoet namw TpM KBaaparta
ABCD, A\B,C Dy v A2B2C.D; (Bepuimnb kBaa-
PaTOB fepeuHCIeRH NPUTHB 4acoBOR CTPe TKH).
npxuem A, coeaataer ¢ A, C; comuapaer ¢ C.
lokaxnte, uro orpeskn D/D; w BM  rge
M — cepeanna (8,B,). s3anmuo nepuennnny-
ARpHY, tipHuen [Di1D;] Basoe aamunee [BM].

Peiieuna 3aaau 6yayT onyGAHKOB2HH B
KypHaae «MaTeMaTHKA B WKoAE». Mb PeKOMEH-
Ayem HaWHw uMTaTenav AonpoGOBaTh pPEIIMTHL
HX CaMOCTORTCABHO.

®u3uxa

Teopernieckun Typ
8 knacc

1. Ha pucvuke | npencrasien rpadmx 3a-
BHCHMOCTH [IPOCKUHH CHKOPOCTH TOWKM, ABHXKY-
inehcn upaAmoatreiino, ot ppemedn. Ha xakoe
VAKCHMaAbNOE PACCTORHHE OT NAYANLHOTO flio-
JIOMEHHA OTKIOHA1aCL TOYKA 33 STO BpEMN?

2. Ha pucynkax 2, @ 0 6 usoebpaxenn
Kypc Kopabaa v rpaHxub 06aactH eo3bymnae-
MOTO WM BOAWEMWE W& ABYX YYaCTKAX NVTH.
HapectHo, uTo Ha nepsOM yuacTKe TeueHHS HeT.
Hanpasienne teuenHs Ha BTOPOM yuacTke no-
KasaHo cHHeh crpeakon. Onpeleante cKopocTb
TEYCHHA, €CAH CKOPOCTH KOPAGJR OTHOCHTEALHO
3emaH OAMHAKOBA Ha OOOMX yUACTKAX M €€ MO-
Ayib paBen 18 km/ju.

3. TIpn xanom CODTHOMECHHH MEXIY COApO-
THBACHIUAMH Fy, F2, Fs H T4 PE3HCTOPOB Bbi-
noAKAETCA PaRCHCTBO Riz = R ? Pezuctopu co-
6pambl N0 CXeMe, AOK33aHHOA wa PHCYHKe 3.

4. /lBa NOHPHHKZ pelimiH BuiHTL KOQe.
Bunxiue kycok abaa maccod 1 Kr, OHH no-
JIOXKHJH €ro B KacTpioio. a4 KacTpioao HOCTaBH-
an wa NARTRY MouiHocThiw 1.2 kBT, Koraa no-
AyunBwdnca BOAA warpenacy o 30°C, 0,5 2
BOAW OTIHAH RJAA APYTMX TOJE3HMX HYMA.
Ocrapwancs BoAa 3akHnena vepes 20 vHK nacae
TOF0, KdK KacTpivio €O JbAOM NOCTaBHAM na

. HTKy. Onpepeanre KILI nauTku, ecaH nepeo-

HAUAILHAS TeMnepaTypa Avla Onaa —40°C, ero
yaeabnan  Ten1oemkocts 2100 A /(kr « K),

yAeALHAR TennoeMKocTs Boaw 4200 Jx/(ir - KJ,

Yiaebiiaa Tean10Ta MN1aBJAEHHA Jdbaa
3.4 - 10° Jlxfkr. UapooGpaszoearinem npene-
6peus.

9 xaacce

1. Hebecownl TOMKHH CTepiKenb ZAHHOH L
€ 3aKpell TeHHLIM HABEPXY MaJCHbKMM MACCHB-

uM/C
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Puc. 4. Puc. 5. Puc. 6.

HBM ILAPHKOM 11X0THTCA B (I0TOKCHUH HEYCTOMH-
UHBOFO PABHOBECHA HA WCCTKOH, ovelb 1iepoxo-
BATOH ropH30HTaIbHON oBePXHOCTH. Hoche aer-
KOTQ TOMYKa OH HaumHaer nafnath. Onpefenwure
BEPTHKAILHYIO H TOPHIONTAABHYIO NPOCKUHH CKO-
POCTH [UApHKA B MOMCHT €ro ypapa © mo-
BEPXHOCTD.

2. Haeaabubiii raz cHuMawT o1 Goabwero
HaYa’ ibHOre 00beva 10 MeHbILero KAHeYHOro,
IPHUCM TNpoNeCC MPOBOTHTCA B IR CTAAMH.
B Kakowm caywae oT razg unosayuyar Godabliee
KOTHYeCTBO TEMAOTH, €cdH  BeCTH  IpoLecc:
a) CHaua.1a IPH NOCTOAHHOM JABJEHHH, @ AOTOM
fIpH TeuMnepaType, APONOPLHOHAALHOR KBAApATY
o6LeMa; G} cHauana npy  TEKRePAType, Bpo-
MOPLHONAALHOH KBARAPATY A4BAEHHA, a TNoToM
npu HocTosHHoM oGueme? B oGoux caywasix Ha-
HaNLHGK TeMNepaTypa ra3a paBHa KOHEUHOH.

3. /lea Tena maccamm 2m u m wMecyr pas-
HOMMCHHBIE, KO PdBHEE (10 BCAMMHHC INCKTPH-
uyeckve 32pAsk. B HEKOTOPUWR MOMEWT BpeMenwn
Te1a ABHXKYTCH CO CKOPOCTAMH, YKA3AHHMMH Ma
pHCyHKe 4, a. B 3TOT MOMENT BKAOU4ETCH Men-
JICIHO MEHAIOHICECH BMELLIIEE ORHOPOIAHOE NIEK-
Tpuueckoe uoie. Cpa3sy 1noCie BHKIKUEHHA fo-
AR CKOPOCTI: T¢Na MACCOM M CTA. 1a TAKOH, KdK
yxkazano na pucynxe 4, 6. Kaxoma 8 3101 WO-
MEHT CKOpocTb Tena wmaccol 2m? Beawummy v
MOMHO CUHTATH Md.10ff 10 CPABHCHHIO CO CKO-
poCTLIO CBETA.

4. [Nonaarok, HaroToRIcHuMl H3 0AHOPOI-
HOTMO MJATCPHATA, HMEET POPMY UCHCBHULI — Te-
A2, OTPANMMENHOrO ABYMR CQEpPHUECKHMM Mo-
BePXHUCTAMH pa thycom R. Toaduunmua yeuesHuUb
h<2R. Macca vyeuweBHuw m;. B nonaaBok
BAGAL OCH CHMMCTPHH HA BCIO TOJLLHNY BO-
TKIlYTA TOHK3R CMHNA AamHow I>h w Maccom
m3. YCTOHUHBO AK NMOJOKEHMHE NONTaBKA, KOria
OH MI1aRaeT Ha AOBCPXHQOCTH BOAL CHHICH
BBepx? CumMTdTh, YTO B KHAKOCTL NOFPYXKeHa
STHIHb MEeHBLIHAR YHacTh YeweBHUL.

10 Kaace

1. Tonxoe MaCCHBHOR KO1LILO NOTIBLIEND K
Tpex HEBeCOMbIX HEPACTAXHMBLIX BEPTHKJA.IbHLIX
HHTAX OAMNAKOBOH daHuel. TOuKM npukpenienns
IHTeli K KQIblly OTCTOAT APYF OT ApYra M3
PaBHLIX pacCToAMHHX. KaK H3MeHHTCR NepHoA
MAALIX KPYTHJBHEIX KOJeGaHHH KO.bUA. €CAH B
UEHTP KOALNE NOMECTHTL NPR NOMOULH HEBECQ-
MbiX CltHIL HEOOALULOH rpy3 TOM &Ke macCh. 4To
M KOTbuUO?

2. Has noasapaaku akkywayastopa ¢ 34C
€~12 B or vomwmoro ucToumHKa HANPRAXKCHHH
U=58 CcOOPPAMa CXEMa H3 KaTVLIKN HHAVKTHB-
uocteio L=1 T, auoaa A u npepusareas K.
K(JTOpNﬁ MEPHONHYECKH 3AMKKAETCH i Pa3Mbl-
K4CTCA Ha ORMH3KOBLIC IPOMEXVIKH BpEMeHn
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1 =712=0,01 ¢ {pHc. 5). Oupencaure cpeauuh
TOK 33PANKH akKyMyaaTopa. BHyTpennune conpo-
THBACHHA AKKYMYARTOPA ¥ UCTOUUNKR TOK2, CO-
NMPOTHB/EHHA 3AMKHYTOrO #pCPHEaTe 18 H AM0Aa
B NPAMON HanpaBJcHHM CHHTATh ApCHeGPEHMO
MANLIMH.

3. Hurb, HAMOTaHHas Ha KaTyiuky, BiOu-
paerca uepes Oiok B ¢ noctosuHOR CKo-

-
pocTsio ©, [(prc. B). Tipw 3tom KaTyuika Oe3
NPOCKANLAKBAHHA KATHTCA NO TOPHIOHTAIbMOM
NOBepXHOCTH. ONpeac.inTe 3aBHCHMOCTE MOIYAR
cKopoctH flentpa Katymwku O 0T yraa a, o6-
pa3’yeMoro HMTbI) C COPH3OHTOM. Buewsuui u
BUYTPEHUHA DAAHYCH KaTylWlKH DaBHo R u 1
COOTBETCTBCHHO.

4. TNaockas pa3oMKHyTafl pamka ppallaeTt-
Cf B 0'IHOPOINOM BCPTHKBILHOM MATHHTHOM M0.1¢
BOKPYC TOPH3OHTAIBNOA OCH C YrAOBOH CKOpO-
CTpl . MardHTHOE 1I0Ae MENACTCH MO 33KOHY
| B| = | Bp|sin wf. Onpeaeante 4actoty Bo3un-
kaowed 8 pamke IC Huay KUHH
IxcneprMenTanbHbif TYp

8 kaacce

1. OnpeneanTe nAOTHOCTL NOBAPCHHON COJH
{NaCly.

OGopyaosaHue: Bech Ges paBHOBe-
COB, NBa CTAaKaNa, COCYJd ¢ BOAOH, wem3ypka,
NOoBApeHHas coib.

2. Oupene HTC KOHPOUIUHEHT TPeHHA VUCHH-
YCCKOM JTHHCHKH O TEAO H.IHHAPHUECKOH QOpMBL.

Obopynosanmne TEAO UHAHHAPHUC-
ckOR QopMb, AHHCAKA AepeBAHMAN C NEJEHHA-
MH. KyCOK fINJCTHNHHA. KapaMaaw.

9 Kaacec

1. Oupeaeaure nJI0THOCTD Teaa.

O6opyloBaHue: T€10 ¢ NAOTHOCTLIO,
foabLiel nJACTHOCTH BOAM, COCVA C BOAQH, pe-
3HHOBBIA Linyp, THPS H3BECTHOH wacCh, MHA-
MHMEeTpoBaR (yMara, WTJdTHB € JABVMA  Jan-
KamH.

2. Onpeac.inTe cONPOTUBAEHHE LWKOALHOTO
amiepmerpa. Paccunraite M W3roroBbTe WYMT
ANA pacwMpeHHs IMKaJLW avlepwerpa 8 5 pas.

O6opy1oBanue: 2 yuebuux aabopa-
TOPHMX AMIIEPMOTPA, KCTOUHMK [IOCTOAMHOMO TO-
k1 (4 B). wedHui fipoBoA, peocTaT, NpoBoAa,
macwraduan aunHetwa.

10 Kaacec

1. Onpeacnte evkocTh Konzencatopa.

O6opy 10BaMMe HCTONHHK [epeMen-
HOI'C TOKA, KOHAEHCATOP HaBecTHOH eMkocTH C,
KOHACHCATOP HEH3BECTHOH eMKOCTH (,, BHNCDKO-
OMHbE [O10BHBC Teaedoib, ProXopad, COCAHHH-
TeJbHWE NpOoBOAA.



2. Onpenenvte MHAYKTHBHOCTb KaTyLUKH.

OGopYynoBaH W e: HCTOUHHK NOCTORHHO-
ro Toka (4 B), amnepmerp unabopaTopHuifi,
KaTYLWuKa HHAYKTHBHOCTH (ApocceibHas Katyli-
Ka), CTAAbHOK CepaedHHK, 1HOA, KOHAEHCATOp
H3BECTHONH €MKOCTH, BOIbTMETP. COCAHHHTEAbHBIC
NPOBOAE, KJAXY.

Mpn3sepst Becepoccuickon
OAMMOHANLI WKONBHHKOB

Maremaruxa

Dunaomm | creneun

no 8 Kaaccam Noayurnm

Kacumos H.  (Kazawn, c¢. w. Ne 131),
Korosey H. (Hoeopoccuitck, c. w. Ne 40).
Mareeee K. (Hoeocubupek, ¢ w. Ne 74},
Caexur A. (Jlesnurpan, © MU Ne 45 npu JITY):

no 9 knaccawvw—

bepexrnod [ (Kasaub, c. w. Ne 131},
bypazo ZI. (Jlenuurpan, PMUI N 45 apu JTY),
Cpunwyx M. (Mocksa, @MIL No 18 npu MIY),
Hprcosa  H.  (Anrapck., ¢, w. Ne 10),
Pomun A (Jenmunrpan, DMIU Ne 45 npu J1TY);

no L0 knaccam—

Apriowsur M. (Tewsa, c. w. Ne 186).
Keaapes A. (Ceepmaoeck, c. w. Ne 141).
Kopownos A. (Mocksa, PMIL Ne 18 npu MI'Y).
Jluxaves M. (Baaansocrok, ¢, w. Ne 1),
Mazadue 6. (¥da, c. uw. N 114),
Mezpeyxuii A, (Jleunwrpag, OMII Ne 45
npu JTY). HNasarowux C. (Mocksa, @M X 18
npn MI'Y).

JOnnaomus 1] crenenu

no 8 Kaaccam Noavuuin

Manowos C. (Bororaa, c. w. Ne 29y,
flaucc Q. (Bazaueoctok, c. w. Ne 23).
Cnusax A. (Crepawvamak, c. u. Ne 10y,
Xodopoackuu 8. { HoBoBopoHe sCkMil,
Cc. w. Ng 1):

A0 9 knaccayw —

Apaakun A. (Homokysweuk, ¢ w. Ne 11),
Bawawos A. (Maxaukana, ¢. w. Ne 8),
Kavapmaroe A. (Beaopenk. ¢. w Ne 14).
Mareeee A. (YavmmoBck, c. w. Ne §),
Tawose {1_ ( yGua MockoBekoit 064., €. . Ne 9),
Xomuy C. (Aurapek, c. w. Ne 10);

no 10 granaccawm—

bopuxes A. (JTeunnrpan, @MIL Ne 45 npu JILY)
Konycrun B. (Bapnayi, ¢ w. N 3),
Medennurkos E. (¥avanopck, ¢ m. Ne ),
Cradnuwenko €. (Mocksa, OMII Ne I8
npu MICY).

kvantmccme.ru

Puauka

Ounaomut | cTenenu

no § kaaccaM noayIHAH

Heaes B. (Keaeauoropek-Haumckui,

c. w. Ne 4),

Moaswes B. {Boarorpaa. cow. N
Hponun H. (Topokuit, c. w. Ny 36),
¥xpa B. (Jenunrpan, PMUI Ne 45 npu JIT'Y);

131},

no 9 knaccam—

becnasos A. (Fopbkuit, ¢. m. Ne 40).
Fa6dyaaun P. (Mockea, @MLL Ne 18 npy MI'Y).
Kpynnoe B. (Fopbrui, c. ui. Ne 40),

Qcoedos A, (HosocuBupck, OMLU Ne 165
npn HIY).
Cemenvenxo M. (Jlermwrpan, PMULL Ne 45
npu JICY);

no L0 knaccam—
Bproxos M. (Kambiwmn, c. w. Ne 5).
Toaoboxkos A. (Mocksa, ®MII Ne 18 npr MT'Y),

Jlebedanyee (Ky#6uiwen, ¢. w. Ne 135),
Oscsannuros M. (Jlewudrpan, QMU Ne 45
apa JTY),
leakun  H.  (n. Apxapa Awmypckoil  o6a.,
c.m. Ne by,

[Tusogapos B. (Kpacmospck. c. w. Ne 10},
Coetans M. (Tlepmb, c. w. Ne 93,

JOnatowe 11 crenenn

no 8 xaaccaM noayuHny

Topouenxo A. (¥Yabsinoeck., ¢ w. N
Kptokoa A. (¥Yaan-¥as, c. w. Ne 14).
fTupoxenso A. (Mutumn. ¢. m. Ne 23),
Croneroe C. (Capator, c. ut. Ne 13):

60),

no 9 xaaccam—

Loeaescrud H. (Ka.mnnnrpaa Mockosckoi o6 ,
c.w Ne 17),

Kawees A. (Bpatck. <. w. Ne 93,

fTumeros A. (Mocksa, @MU Nz 18 npn MI'Y).
Cuuprog A, (Kyprau, c. w. Ne 28):

no L0 kaaccaw—

Hoazaros A (Jleuuurpaa, OMIUl Ne 45
npu JITY),
Huukaee C.
fpu HI'Y).
Kuraes A. (BopoHex. c. uw. Ne 58).
JIenun P. (Yda, c. w. Ne 393,
Parnukos & (Jleuunrpan.
wpn JITY),

Wauxawe B. (Mockea, @M1 Ne 18 npu MFY).

Munscreperso npocsewenns PCOCP wa-
IPANKIO TpaMOTaMi yusiTeacil, KOTophe AOAro-
TOBHAH  YUAWMXCH, 3AMHBLWIMX TPM  ACPBHX
MCCTa M2 3aKAOMHTCALROM 3TAMNC OJEMAHAALL

(Homocubupek, OMII Ne 165

OMIL MNe 45

0. Quuunnuxos, C. Peanunerko,
K. Uawamosa. I. fikosaes
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XI npa3gHuK 1OHBIX MaTeMaTHKOB
B batymu

B BocbMOM HOMepe Hawero XypHaja 3a IToT
10 Mul pacckasaam o MNpaasuuxe wHbix dH3H-
Kk0B. B 31r0M Momepe mu pacckamem o fpaiw-
HHKE MOMbIX M3TEMATHKOB.

flepeui npa3auuk 10HMX MaremaTHKOR O npo-
geneH B baryMH oamMmManudre Jerv mMazaa no
HHHILHATHBE nNperojdaBatesia MaTeMaTHKM Oa-
TyMCKOH cpeaHed ko1t Ne 7 M. U, XKreutu.
H3 rona e roa poc untepec k FlpaspHuxy u
PACUIHPAAKCD COCTAB H reorpPadua ero yudcT-
HKKOB. B Hactonmee spemna e TlpasaHmke npu-
HHMAKT YYACTHE WKOJLHHKH H MATCMATHKH H3
MMOTHX FOPOI08 HAWEH CTPAHLI.

Oan  npomeaenna  Fpainmmka Mubuncrepcrso
NPOCBE INEHHA ALKAPHH COI1AN0  OPFKOMHTET,
BOIIAABARCMBIN 3aMCCTHTEIEM MHMHCTpA. B co-
CTaB OPrKOMHTETd BOWAH BATyMCKME MaTeMa-
THKH, YUMTENR CPEARHX WKO1T. MPEeACTABHTEAN
O6IECTREHHWX OPraiH3a WK,

MHoro cua u aweprum aas npoeeaewun Fpasn-
HHK2 npuaokHan Barywckuit ropkom KN Fpy-
3un, Anxapckui obkom m Batymckui ropkom
JKCW Tpysun, MHHHCTEPCTBO npocHemeHKs
¥ Coser npodcowsoB Anmapum, Anxapckoe
otaeacHue obmecTBa «JHaMME®, YUCHMKM IUKO-
apl Me 7, BOsradBAReMue CBOER 3aveuaTeabHOH
yunteavnuie# M. W, XKrenru.

Mbl naaeeMCcA, YTO TaKHe NPa3IHMKM, OYeHb MOo-
NE3HBE LIKOIbMMK:M, OyayT OPI AHH3OBLIBATbCA
M B pYIHX TOPOA2X HALWeER CTPAHLI.

C 4 no 10 HonGps 1979 rona s ba-
TyMK  npoxoaun Xl TpaaMuHOHHMI
NpasfiHHK IOHHX MaTemaTukok, fla
[Tpazanuk cwhexauuch 13 acaeranmin —
okoa0 V70 wkoabuukos 6- 10 kaaccon
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H3 Touancu, Cyxymu, Pycrasu, Kyran-
cu, baky, KneBa u Mocksw, a takke
onpie marematukd M3 TITY Ne 24
Jlenuurpana.

B nporpammy Ilpa3nuuka BxoaHAH
Hayuynas koHdepenunsi UIKOJALHHKOB,
MatematHueckuit KBH, seuep 3aunma-
TeJILHON MaTemMaTHKH, a TakkKe pas-
B.leKaTebhash YacTb — [0e3iKH No
OKPCCTHOCTHM DAaTyMH, 3KCKYPCHH B
MY3CH, BCTPCUH € OATYMCKHMH LIKO.b-
HHKAMH.

Ha TopsecTBeHHOM OTKPLITHH
[Mpa3aHuka BHICTYNHI (pelce1aTenk
oprromuTera [lpasianuka 3amectutenb
MHHHCTPA TMPOCBEIMEHHA AmKAPCKO#
ACCP M. Hlepsamwnaze. On noxeaan
pe6GATaM YCReiuHO BLICTYIIHTL Ha KOK-
depennny, noGeaUTL B COCTA3AHHH Be-
CeNbiX B HAXOJHMBHIX., NOAPYKHTBLCA
H XOpPOUIO OTHAOXHYTb.

Ha koudepeHunn yuaumees 6-
10 kiaccoe upountanu okono 40 xo-
K13,10B, TeMaTHKa KOTopbX Oblia
BCCLMA pa3Hoobpaskoi. Heckoabko ao-
Ki13 108 GbLJIH (IOCBAILCHL! TEOPHH rpa-
¢os (. Baro6os u3 46 wkoan baky,
10. CrypaToscknit n3 208 uikonpt Kue-
Ba u A. JdbsiukoB n3 19 wxosn Mock-
Bbi). Mintepecuy cepuio poknanos no

kvantmcceme.ru



Puc. 1.

TCOPHH “HCe NOATOTOBHIK LICCTHKAAC-
CHHKH H CCMHKNACCHHKY U3 MaTeMaTh-
YECKOr0 KpyXKa 1pH  TOHJIMCCKOM
aBopue nuoHepoB (M. Maanazouus,
3. Jluabapunse, 3. Jhkanxkrasa,
M. DBerawsuan, L. Typawsuau).
Tpu jokfgaza HPCACTABUAH BOCHMH-
knacciukn M. Awkanosa, H. I'oran-
yHase H L dyprapss u3 96 WKoIH
T6u.aucu (cv. ¢. 60 -61). KneBasinuu
9in Bperman pacckasan o HOCTPOEHHH
CCYeHHH HA TIPOEKUHOMHBLIX 4YepTeXxax
MHOTOIPAaHHUKOB B f1-MEPHOM  TPO-
cTpancTBe, YueHHK 91 wkoam MockBul
M. KoHueBuy — 0 CHCTEMax annei-
HbIX PA3HOCTHLIX ypaBHeuuH, A. ['opuit-
KHII M3 TOH K& IUIKOABL — 00 ORHOM
,'1. rae n€ N,
yuyennk OMIU npu MTY C. becna-
MATHLIX O TOM, MTO HCUeTHLIe CO-
BEPIICHHBIE UHCAA JIOJXKHB HMCThL He
Melee YeThipex pasaHYHBIX  fIPOCTHIX
aeantened.

llects noknagoB Obliv oTMeucHb
oprroMuteromM W AopH  Hlpasnuka
KK JY4YlIHC, @ HX aBTOpH ObLIH Ha-
rPAXICHbl TPAMOTAMKY W LCHHDIMK 1i0-
NAPKaMH.

Ioxaay#, CaMbiM CJAONKHBIM U3
THX Joknanos 6w.i pokaan JI. Ho-
BHKOBA H3 MOCKOBCKOH HiKOSH Ne 91,
pacckasasuiero O NOKa3aHHOH UM Teo-
peMe Bbicuiel aarefpbl 0 HEKOTOPLIX
oblux cpoicrBax Koaen™).

B noknaane Laedn l'aBeHHHOH H3
utkoant Ne 46 Baky warasano W Jo-
CTVIIHO PAacCCKa3biBaioCh O HpHMeHcC-
HHM CAOKHBIX METOLOB JHHAMHYECKO-
ro NpOrpaMMHPOBAHHAL K PelleHHIO
IKOHOMHUECKHX 3anav.

bBonsbumo#d uitepec BuI3Ban AOK1271
I1I. AxMeteeBa H3 MOCKOBCKOH KO-
Jbl Ne 57. Xopoilio H3BeCTHO, YTO Ha
[JOCKOCTH MOXHO DACMHONONHTHL  He

cBolicrBe uMce,l BH14

*) O Kkodawefiax cMoTpe cTatei A. Beawcroro
# JI. Caiosckoro B «Ksawutes, 1974, N 2

. MHOXX€CTBa» B

kvant.mccme.ru

604¢e 4cM CYeTHOE MHOMCCTBO™) He-
NepeceraloinXes QHryp, Ka)kaas H3
KOTOPBLIX HMeeT BHYTPCHHHE TOUKH
{(TOo eCTh TOUKHW, BXOARULHC B QHUrypy
BMECTe ¢ HEeKOTOPOH OKPEeCTHOCThIO —
puc. 1, a). To ke cavoc BepHo B aan
(GHTYP, COCTABACHHDBIX H3 JHHHH H HMe-
IOHIHX TOUKH, H3 KOTODPBIX BLIXOAMT
TPH KK Ooablue JuiuH (M. pHe. |, 6).
Il AxMeTbeB j0Ka3ad CAELYIOINLYIQ
3aveyarefibhyl0 TeOpPeMYy: ecau pacno-
AQ2aT6 HO RAOCKOCTU HEREPEceKar)-
wuecs ueypot, KOKSPYIHTHLIE JAHHOU
thueype P, npedcrasasrowien cobod
nPpON3BOALHLIM 00PA30M «U302HYTbULY
orpe3ok (puc. 1. 8). 10 pacnosoxenue
HOQ MNAOCKOCTH Doace Hew (HETHOZO
MHOMECTBA TAKUX Queyp B03IMONHO
To20a @ TOALKO T0204d, Ko2da Bwinoa-
HCHO OOHO U3 08YX YCAOBUL — AUOO
cywecrayor Touka O u wucao €>0
TaKue, 4ro ace ueypst RH(P). 20e
0<¢p<e. nonapHo He nepeceKaroTcs.
AubO CYWEecTByeT napaineibHuil ne-
peroc a Takoli, 410 8ce ueypsl
(ra) (), ede O<A<|, TO3C NonapHo
ne nepecexaotest (puc. 2). Herpyano

*) BecKoneunoe MHOMCCTBO Hd4anBaercst
CHETHBIM, ©CTH BCT ©T0 WICMENTH MOXII0 3aiy-
MEPOBATL HATYPAALHMMH UHCABMH; TIPHMCP CHET:
HOTQ MHOMECTBA — PAUHOHAJBHLIC YHCIA, MPH-
\€p HECUCTHOrC MHOMECTBA ~— BCe JICHCTBHTE. ib-
Hule YMcaa (cM. «AarcObps M Hawanda aHvaau-
3a U, a. 18, a Takwe pasgen cBecwateunue
nocoGuu  «QakyNbraTHRHLMN
Kypc — Hia6paHitie  BonmpocH MATeMATHKI
7— 8»).

o8-
Puc, 2.
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Puc. 3.

MPOBEPHTb, YTO 3TH YCJAOBHA He BhI-
UOAHSWOTCH A4 Ayr, Gonvtuux 1807,
uan s 6ykeul «I» (puc. 3). Tak 4to
Ha NJOCKOCTH HEMb3sl PacHOJOMHTH
6osice Y4eM CUCTHOE MHOXECTBO Helle-
pecekalOUIHxc QUTYp, KOHCPYSHTHBIX
YKasaHHLIM (QHrypam.

‘lecssituknacenukn - M. Llafixees
u M. Becconos uz OGMII upn MIY
PacCKA3aJM 0 33/1a4ax, CBSH3aHHBIX C
ABHXKCHHCM Mo Tpavoil ABYX Mapos
PA3JHYHKIX Macc My H mg, abCOAKTHO
YIpPYyro cTa1KUBAIOWHXCA APYT ¢ ApY-
roM.

B aoxkaane M. Wafixcena pacomar-
pPHBanOChL  ABHAKEHHE Ha OTpe3Ke
[0:f) ock Ox ¢ ympyrum OTCKOKOM OT
«CTell0K» — KOHWoB  oTpe3ka. Ecau
0603HAUHTL  KOODAHHATHBL  WAPHKOB
(CHHTAIONHXCH TOUEYHBIMH) uepe3 x)
H X, H BBCCTH BCHOMOraTcCibilbi¢c KO-
OPAHHATDLI Z)=VIMX,, Z9=VMoXy, TO
OJTHOBPEMEHHOMY ABHMKCHHIO WAPHKOB
Oy.leT OTBeqaTh  JABHXKEHHC  TOUYKH
A (21, 22) Ha KOOP IHHATHOK NAOCKOCTH
0z,z, Takoe, uto Bece Bpevwsa 0 <
<x <L, toecth 0K 2 WM <2 VM <
< /. 3TH HepaBeHcTBA 3a/a10T Ha NJOC-
KOCTH TPeyroabHHK /', H 3aKOHB ynpy-
roro coydapenHsl (TO €CTb 33KOHBI CO-
XpancHHA HMIYILCA H SHEPTHU) noJdy-
HAKT HHTCPECRYIO TCOMETPHUYCCKYIO HH-
TePAPCTALHIO: TOUKA A ABHIKCTCH BHY-
TpH Tpeyrodblinka T ¢ nocTositon 1o
BEJAHUHHE CKOPOCTBIO, OTPaXascb OT
€50 CTOPOH 10 GHOAMAPAHUMY 3AaKOHY
(yron flatewua paBeH yriy oTpaxe-
HHA) *}. loknajdHK  NpHMCHHMST 5Ty
KOHCTPYKILHIO K HCCJIE0BAHHIO MepHO-
JAHUHOCTH ABHKeHHH. OTMeTuM, yto 06-
HIHF KPHTEPHH 1IEPHOAHYHOCTH [IBHIKE-

*) CM. 3a0auy | B cratwe «Apubhmetuxa
H rCOMETPHA CTOAKHORCHHI» («KBant», 1978,
Ne 4).
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Puc. 4.

HHH 118 TAKOH CHCTEeMHl ITOKAa He W3-
BCCTEI.

B 1oknape M. lecconora «Onno-
MepHas TCPMOJAHNAMHKA®» paccMaTpH-
Banach mojeib HAeaqploro rasa, co-
CTOSIErO ¥3 OAHOrO aToMa — 11aPHKa
MAaCChl M, ABHXKYILErocss no npsMon
MeXNy HenoABHKIOH CTCHKOH H
«NOpIIHeM» — WapoM Maccel M m
(puc. 4). Korna nopmcHs c6iumaeTcs
CO CTEHKOH, 38 CHCT €0 JHEPrHH K-
HCTHUECKAS] FHEPIUsi aTOMa M VBeiH-
YHBAETCA («ra3 HarpeBACTCH»), HO 3a-
TeM HAUYHHAET YMEHbLIHATLCHA, OTTAJNKH-
Baf nopuicHb. HMrops BumiBen anadoru
ypaBHEHHH rasoBoro COCTOAHHS
PV =RT n ajunabaTnueckoro npouecca
PV¥=const aas 3Toi MOAeSH, HCXOAS
H3 KHHEMATHUYCCKHX cooDpaXkeltnih H
3aKOHOB  COXpauenmus, HCNO.Ib3YH,
ONATL-TAKH, CBeJeHHE NBHMKCHHA Lia-
poB m v M K Ouanuapily BHYTPH He-
KOTOPOrQ yraa Ha unockoety Ozz..
Poin o6wema V' wurpaer paccrosinne
X MEXAY HOPUWIHEM H CTEHNKOH, POdb
AaBielinsi P — cpequisia 00 BpeMCHH
BEJHUYHHA HMMIYJIbCA, KOTOPhIM OOMe-
HHBAIOTCA Mapwt m W M npu coyaa-
PEHHSIX; NOKa34dTeNb a1HabaThi y OKa-
3LIBAETCH paBHbIM 3.

OucHb uHTEpecHb Moknaa «Mo-
Zesib Vlaunra» clienian 1eBATHKIACCHHK
B. ®ok u3 mkoan Ne 91 Mockeul. Mo-
1cab M3unira 6wbaa npeadiowxkena eule
B 1925 r. aas H3yueHHS] CTPYKTYPH
deppomarneTikon. Boaoan pacckasan
pewente 3a1a4H 0 pacnoAoXKeHHH Mar-
HHTHHIX MOMEHTOB B (JepPpPOMArHHTHBIX
IOMCHAX NpH PasjHuHBIX 3HAYCHHAX
napaMeTpPOB MOACAH W O Qa3oBbix Nepe-
XOAax, 0[pPH KOTOPLIX TPOABJAAIOTCH
MariHTHbBle CBOHCTBa (EPPOMATHCTH-
koB. Xots moze1n Maunra noceautena
o0lHpias JHTepaTypa, 3Ta 3ajaua,
nocrasachHuasn npog. P. JI. lodpyuiu-
HbiM, B JIMTEpAType He BCTPCYACTCH.



DOABUIHHCTBO AOK1a40B 1POH3BCAO
XOpOlICe BNEYATIEHHE HE TOTBKO CBOHM
CONCPIKAHHEM, HO M Y1auHbiM H3A0-
MeHHeM.

Kak ¥ Ha npeapiyiinx Rpasziny-
Kax, GONbLUOH HHTCPEC YYACTHHKOB H
MHOTOUHCIEHHBIX 3PHTE/eH BLI3BaJ Md-
temathueckhi KBH. Cuab  komana
ObliiH HACTOJbKO ONH3KH, 4TO NepBoOe
MECTO MojeSiniy  aBe KOMAH bl
208 wmkona Kuesa # 91 mkona Mock-
Bbi; BTOPOE MeCTO 3aHANa KOMaH:Aa
46 OaKHHCKOH UIKOJibl, @ TPeThe MNo-
Aeansu cpa3y TPH KOMaHibl: 7 uiko.ia
Barymu, 19 wikoaa MockBbl 1
OMIU Ne 18 npu MI'Y. B konkypee
KanuTaHoB nobely OAep}Has MOCKBUY
M. Konuesnu.

Yuactunkam KBH 6wau npeano-
¥eHbi HHTepechwpie 3anauu. FonpoGyi-
Te W Bbl PEUIHTb HEKOTOpPLIE H3 HHX:

1°. Peuwre ypaesnenue WY =
= WABAUL (3dece Hyxkem A, b, W, 111
HYNCHO SUMEHUTH yudpamu 1ax, 41obs
NOAYHUAOCH BEPROE PUBEHCTEO.)

2°. Hmeercsn 23 mownetst docToun-
creom 1, 2, 3 usu 5 xoneex, cocras-
asoujue 8 cysmme 48 xoneex. Ecre au
cpedu 31020 Hahopa Moner 0s8yxKone-
edNHas Monera?

3°. (llpeanaranace na KoHkypce
KanuTaHoB.) Ha naockocru 300aro

kvantmceme.ru

KOHEYHOe MHOWecTeo Todex. Hepaior
deoe. 30 0dun Xx00 MOIHO COeAUHUTS
AuHuet obue 08¢ TONKU, NPUYCM TAK,
YTODM N3 KAWOOL TOYKN B8mXO0UA0
He Ooaee deyx aunud. Jlunuu He doax-
wot nepecexarsca. flpouepwmsacr rot,
KTO We MomeT cdeaars xo0.

3aMeTHM, UTo B MOCACIHCH 3al1aye
KafinTanhl He CyMeJiH HaWTh CTpaTte-
FHIO, KOTOpPas PHROAUT K BHIHIPLIUY.
Moxer OwWTh, 3TO yjlacTcA ciAedaTth
BaM.

YaacTHHKH Mpa3aiiuka He TOALKO
Xopowo nopalboTasiu. 10 ¥ XOpoLLIY OT-
Aoxuyu. (OHH COBEPIIMANH IKCKYPCHIO
B DBoTamnuecknh can. noOmBaau B
1eabpUiIapd. 7 HOA0psa pedsita Gulan
FOCTAMH Ha NPa3IHHUHOR 1CMOHCTpa-
HHH, H NOCCTHIH KPACBCANCCKHH MY~
e o vyicH Pesoonun.

Berpeta 1oHBIX MaTeMaTHKOB Ha-
A0ATO 3alOMHHTCA BCeM ee YUACTHH-
KaM Kak CBeTJAbiH H pajoCcTibiil Npasi-
HHK TBOpUeCcTBa H APYKOLI pebnar pas-
HLIX COK3HBIX pecnylianK.

b. l'eioman. b. Hasudosuu,
A. Jemrsikos
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Tpu noknapa na Barymckom
NpasHHKe

3a axtuBHoe yuactue B Tlpazanuke wHMX Ma-
TEMATHKOB NOANHCKON HA « KBant» Ha 1981 roa
Harpaxien paa wxoa {cM. «Kpanr» N 9).
Cpean Hux — r0OWancckan wkoaa Ne 96. Ira
IIKONA — He MateMaTHaeckan, a ofwunan cpen-
Has wkona. flpu mxone cosnan mysew matema-
THKHM, PaBofaer. MATCMATHYECKHH KPVKOK,
HIKO TBHHKH BHINYCKAIOT MATCMATHYECKHH Kyp-
uan. Jloxiais BOCBMHMKNACCHHMKOE 3ToH WKOAM
(pyxoBoAHTEAH KOMANAW — yyuTe 1 MATEMATH-
wu J1. AL Wreanrapn u 0. 3. lHamaunor) Gwau
O4CHb XOPOILO W TWAaTeNbHO odopmaeHn. Kpar-
KOE H310MeHHE 3THX JIOKNAA0B, NPHCIAHHOE
JI. A, LlrefiHrapuem, mu npefiaraem Bamemy
BHHMAHHIO.

Pa3pesanne duryp
Ha KOHFPYIHTHBIE HACTH

bByaem roBopuTte, uto durvpa F pas-
pesana Ha wactu A u B, ecan
AUB=F n ANB=C (anajtoruuno
ONPEAESACTCA pa3pe3anHe Ha TpH
YacTH, HA YCTbIPE HACTH H T. f1.).

Ha pucynke | npawas paspesaua
HA ABC KOHTPYS3HTHBEC YacTH
(A — o6bennHeHne «KpacHEIX» OTPe3-
KOB Gea nesuiX KOHioB, B — obGbean-
HCHHE «CHHHX® OTpPE3KOB Oe3 JeBhiX
Kouuos). [IpsiMylo nerko paspesatb Ha
1000 UHCIO KOHPPY3HTHBIX YacTei.

Ha nBe KOHFpy9HTHBIE WaCTH MOX-
HO paspe3ath Jyy (kak ¢ HayaJjom,
TaKk # Oc3 HAyaaa),. OKpYIKHOCTb, CH-
HYCOHAY, IOCKOCTb H YroOd.

A BOT OTpe3oK Ha ape KOHPpYs3UT-
Hbie 4acTH pa3pe3aTb Heqb3s (npea-
NONOMXKHM 1IPOTHBHOE, Torna A oTobpa-
Xaetca Ha B UeHTpaILHOK CHMMETPHCH
HIH NapaJsfefbHbiM NMePeHOCoM: € Mo-
Mowbio Teopemu Bedepuitpacca o cy-
LUIeCTBOBAaNHH 1Ipelesa MOMHO NPHHTH
K NPOTHBOPEUHIO) .

Heaw3a takke paspesats Ha aBe
KOHPDYIHTHBIC YACTH KPYr W KBaApar.

(Hoknanuuk ckazan, uTo eMy HEH3-
BecTeH cioco0, Kak yanatb no purype,

MOXHO JIH ee pa3pe3aTh Ha aBe KO-
FPY3IHTHBIC YacCTH.)

J. Oypeapsan

HeoOniunbie wapsb
Ecnn mexiay snementramu a, b vioxe-
ctBa M onpcaennTe  paccTosiHue
¢ (a, b) TaK, uToOB BHINOJAHSIMCHL TPH
AKCHOMBM:
1) p (a. b) >0,
p la, b)=0=a=b;

2) p (a. b) = p(b, a);

3) p (a. bygpla, ¢)+ ple, b)
(evm. 1. 4 nocobus «'eomerpun 6  8»),
TO MHOXKECTBO M ¢ BBEAEeHHBIM MOHS-
THEM DACCTOSIHHS HA3LIBACTCA METPU-
HeCKUM NPOCTPAHCTBOM.

B MerpuueckoM npocTpauctee Liap
onpepensieTc «Kak B IwuKohes (§ 62
nocobus «l'eomerpuss 9—10s): map
painyca r>0 ¢ uenTpom B TOuKe
atM — 310 muoxecrso {x €M|pl(a.
x)<r)

[Ipuwmep l. Oupenenuy paccron-
HHE MeXXiy ABYMS KJIETKAMH [aXMaT-
HOH JOCKH HAHMCHBIIHM YHCJIOM XO-
AOB, TOCTATOUHBIM fJA TOro, yYtoObi
Jaldbel NONACTL H3 OAHOKH KJCTKH
8 apyryio. Jlerko nposeputn, uto BCe
aKCHOMbI PACCTOSIHHA BLIMOJMHAITCH —
MHOXECTBO KJETOK 11axXMaTHOM AOCKH
CTa’0 METPHYECKHM TMPOCTPAHCTBOM.

BES
| ]
Puc. 2
r
-r-g? 0 a Vri g?

Puc. 4.



r T r
ol ol 0
Puc. 5. Puc. 6. Puc. 7.
B
A
of o, o0,
Puc. &.
Pacctostnne mexiay J0ObivH 1By MA

(pa3JIHUHBLIMH) KNCTKAMH B 3TOM Mpo-
cTpancTBe paBHo 1 nam 2.

la pucynke 2 3edenbiM (IBETOM 10
Kazahm HIApK paanyca 1, wvcwouinecs
B sTOM npocTpanciee. Bes a0cka aB-
JAeTcs 1apoM patiHyca 2 ¢ ueHTpom
B mo6oH KieTKe (MeX1y NpouHM, ee
MOXHO CUHTaTh u 1WEapoM Juoboro
paanyca r>2}).

ITpuwmep 2 Onpeacnum pacctos-
HHE MCXKTY ACHCTBHTCIbHBIMH YHCIAMH
X, y cJdeayoutiym obpasom (puc. 3):

V2442, ccan x4y,
0 . ECTIH X=y.

O(x. y) ={

Jlerko npoBepHTh, HTO BCe aKCHO-
MBI PaCCTOANHH CHOBA BHIIOMHHKOTCH.
B stom npocrpaunctse mapom ¢ uent-
pomM 0 paanyca r sBASICTCH OTpe3oK
|—r: rl. Oas a+#0 wap ¢ uentpow u
paamyca r > |a| cTpoMTCs T3K, Kak
nokaaano ua pucynxe 4. Hostomy nas
a+#0 wmap c¢ wenrpoM a pdadyca
r>av2  nweer UEeHTP BHYTPH cecOA

(puc. 5). npu r= |a|v2 uentp aexur
na rpassute wapa (puc. 6) , npH
la]< r<|a|V2 ueutp aexur mue
wapa (puc. 7). [lpu r = |a] wap co-
CTONT H3 ABYX Touek: U H a: naxkoneu,
npu 0<r< |a| wap COCTONT TOALKO
H3 caMOH TOuUKH a (TakHM ofpazowm,
Kaxkaad Touka a0 «B oJdHIOUKY>»
siBAstercs wapoM). B 3ToM npoctpan-
CTBE CYLLCCTRYCT «BO3PACTAOILARAD 110-
CAROBATEALHOCTh IhapoB

Kichk, Chz;C ..
(K,.,#K,) ¢ yO6uiBaonieii nocaeosa-
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T¢ ILIOCTBLIO Pa IMVCOB (Ha pucynke 8
|0,8]<]0A|)

n>ra>ry>> ..
M. Awka108a

HenpHBblunbie YPapHCHHUA

Onpeneiuy CyMMy UHCIOBOIQ MHOXKC-
ctBa A ¢ HHCA0M b Kak MHOXeCTBO
uneed Bula a+b, re a £ A Auado-
UHUHO ONPeAC.ISIOTCH MHOXKCCTRA A—b,
A« b, A:b. Hanpumep:

{1, 5, 10y+3— 4. 8, 13},
{2. 1.6, 8,10, ..}:2=1{1.2,3,4,5, ...}

Tenepp Mbl MOMKeM NHucaTh «ypan-
HelHSE C MIIOKeCTBaMu», YPaBHeHHS,
B KOTOpPHX <HCKOMLIMH» 3HAUCHHAMH
HEPCMENHON ABAHIOTCH YHCAOBBHIC MHO-
weeTsa. Hanpuaep. Jerko BueTob, UTO
MHOXX(CCTBO UCTHBIX UHCE HRBIACTCH
KOpHEM YP3BNCHUSA

X+2=X, n

a MHOXecTBO uHced BHaa 2°(p€ L) —
KOpIleM ypaBHEHHA .
X-2=X (2)
Mex.ly npounm, Kax:.0e 3 5THX
«ypaBICHHIT TICPBOH CTElelH C O 1HOH
rnepemMeHHoi» HMeeT GeckonerHoe MHO-
KCCTBO KOpHeH. YpaBueuue (1) paBno-
CHJbHO vpaBuennw X —2= X, a ypas-
wenne (2) — ypaenennio X:2=X.
Onpenenwrv Tenepb KBaApaT yKCao-
BOI'O MHOXXECTBA CJCAYIOULHM 00pasom:
A2={a*|a € A}. T'enepb MOXKHO COCTAB-
JATb H pellath «KBajpaTiibies ypap-
Heliusi. VpaBiuenue

X=X
OlITE HueeT OecKOHCHHOe MHOKCCTBO
- L]
Kopuiesi (suoxectso {.., V2O V2. 2.
4, 16, _}— onus u3 ero xkopnei),
a vpasuesue
X2+1=X
Kophel He HMeeT™). (D70 Nerko sbiBe-
CTH M3 TOrD, YTO CCJH A — ero KopcHb

ma€A 10 Va-1€A4)
(dokaanuuua ckasana. uto eil He-

H3BECTHO, NPH KAKHX @, b, ¢ ypaBue-

HHC aA?4-¢=X « b HMeeT KOPHM.)

H. Toeauwulse

*) Ecau me cuMTaTh NYCTOrO MHOMXECTBA.
(flpum. ped.)

61



Hawa o6norxka

kvant.mccme.ru

YmHOXHM
YPaBHCHHA

CTAPMUCKIBCCHIKN 31a10T,
HTO \ PABHCHHC IPAMOH 13 130-
CKOCTH siMeer Bud yg=~Rx+b.
A NMOANO M 04NN VDPANKCIK-
€M 34]aTh ABC. TPH APsvEac?

Hyerb ypasnenne nepsou
npamosi ¥y ki + by, sTOpOI
Y = Rax + by, [epenccen 8 0060-
NN \PABHCHESIX BCC Yaenbl B
JACBYO YUACTh: Y=Ryx —by=()
ny kax—by=0. Teneps 1ipu-
PaBHSEV DPOHINE LCHHC AEBIX
UGCTCH K #y.350:

(y Rix—b) (y ~kax- by) = 0.
ih

flewo, uTo ypasneuse (1)
OVI0T VIOR.ICTBOPATBUS, €C.AH
X0Tn OBl 011 COMIOMMHTEADL
pased v, Toukn. npsha 1-
JARAWNE  NCPBOH W BTOpOH
HCXOANBIM  NPAMLIM,  O6pad-
0T B HYAh TO HEPHBIA, TO BTOPOX
COMHOXKHTEAL. Packpuip cKOG-
KH, Mb MDHACM K XOPOHIO ni-
BCCTHOMY  (PIKTY, 4TO B MacT-
HOM COyuUde VPABHEHHC 1TOPOK
CTEHCHH MOXKET 321aBaTh ABc
NAPALIC IbHLIE HIH LEHC Nepe-
CCRAKILHECS APHMBIC.

HonwoO0Hms e ofipaion
MOAHO "(‘p(‘\ll!())Kll'lb TPMW, Y-
Thpe  vpanucnds. Haupuwep.
MOMKHO  YMUOKHTL A PdBHCHMSH
ABY X ORPAAHOCTEH HAH UPHMOR
I OKPYKHOCTH:

(y—ks—by((x ap’~

+ly ©)¢ Ry =0 (2)

(33eChb @ H € — KOOP IMHa W
UCHTPA OKPyVIKNOCTH, R v
pathye). Ypasuenue (2) ga-
14eT KPHBVIO TPETHLEFO HOPs1-
Kit.  «PACHA 1aI0ILVIOCH»  Ha
HUPHMVID H OKPY KHOCTL. BLidn-
pas coornontculin  Kosdpdin-
CNTOR, VOXHO 100NTHLCH, UTOGM
3T PUIL P KACU.IMCD MM Re-
peceRanCh.

Hepevwnoxas  vpasuetins
IPATHN  IuHHK, MoAne olpa-
JoHHBATL  # 00.Ce CA0AKBLIC
CONCTUMHA.

Iierte Tonepn si svees

HCRUTOPOC SPUBHEHHE, 33 10K
Hiee B0 APDCTI R H.
COCTOSMNINKY I HCCKO.ILKRX

KOMILOHeHT. Ecau mewnoro ma-
MEHHIB A VPABHENUHH OTHH M3
KOIOHINCHTOR, M4 O\ j1ewm
HO.IVHATH [ COMCTPHUSCCKH (an3-
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KHe 00bekTh. Tak, w3IMehHns
HapveTp b B vpiBHens nps-
MO, HOAVHGEM  GOHM3KYI0  e#
naparicashvio  npsvvio.  Ilo-
Bpolyes Tefiepb B VPABHCHHA,
HONUCHRBE VMEOKeHHE 60-
J10C HPOCTEIX YPABHCHMEL, HO1-
CTABIATEL BMECTO Iy.st B Npa-
BOH YACTH HEGOAbISHE REIHUH-
HBl — 1O I0KHTEILHBE M OT-
pHuateauHsie. B HTore M
NOAYUHM  CEMEHCTBa  JHHHH,
HOCTCHCHHO  YAAASONLENCH  OT
HONOAHBIX (Mo Mepe  pocTa
40COANTHOrD  3HAUCHHH  Be-
JHUHNR B UPABOH  wACTH)
PACNONOKCHHBX € TOll WK
HHOW <CTOPOHBI» OT NHX B 3a-
BHCHMOCTH OT 3HaKa 106aBKi.

Ecas npoieaats yvKasau-
MO OHCPANHIO € VPABHCHHCM
(1} aByx  HepeCeKawIHXcs
HPHMBIN — HOAVYHM rHneplo-
W, QY KOTOPHIX  HCXOIHbLIC
HPSIMBIC  SBASIIOTCH  ACKMIIYO-
TIMH.

HOMOHL

Hpus.ckasn  Ha
MAWHHHAVIO TpadmEy.  (HOCTPO-

HM 3THM  ¢nocoGom  RpHBwe,
HCXO. W3 ypasnenus  (2),
SALHOMCTO  HCPCCCKAKHIHOCH

ORPYVKHOCTL 8t npsivvio. Ha ph-

cviixe | xpacums upetroM Io-
KdJatibl KPHBRE, COOTBLTCTBY -
OILHC  HOJOAHTOAbHLIY  €R0-
OaBhaM», CHHHM HBCTOM —
OTPHUaTEALHBLIM. Bee oHu e
HVEIT 0COOBMX TOMEK.

H3 ceveiicTBa anMun Ha
HAOCKOCTH HETPY IHO COOPY THTH
HOBCPXHOCTL B [IPOCTPAHCT-
Be — CTOHT TOABKO BUCCTO
«HIpaMETPy  cowelicTBas  (TO
€CTh HatlieH «1064BKI») BBOCTH
TpeTbio Koopumaty (2). llo-
npobynTe  BPLACTaBHTL  cebe,
Kakylo (opvy HMeeT NoBepx-
HOCTL, NOCTPOCHHAs € HO-
MOILBIO  CCMEHCTBJ, HOKJ3aH-
HOTO 11 pHCcylke 1!

Ha pucvake 2 nokasana
HOBCPXHOCTb, U IVHCHNAN  C
NOMOULBIO NePEVMHOKCHHS
}PARHEHIA TPEX OKPYKHOCTEH
# HOACTAHOBRH B HPABAIO UacTL
KoopwnaT (—2). Ha pu-
CYHKE HOKASAHL TPH ITH OK-
PYRHOCTH, PACTIONATAIOIHCCH,
K#K JefKko coo0pa3HTb, B nAoL-
noety 2=0. Slanun, noavaan-
HIHMECH {IPH CCYEUWH STOH ilo-
BOPXHOCTH NIOCKOCTH MH
z=conSl={), na pHCYHKe #e
HOKA3AMN. aMa ke NOBepXx-
HOCTE MPCACTABICHd  THHHHMH
COYCHHMA 1LI0CKOCTSIMH y= const.
JIOGOUNBITHO, “TO B TOUKaX,
F1¢ OKPY/KHOCTI NEPECceKaroT-
CH,— HOBEPXHOLTb  FAaNKEH.

Bwecro 2 B #paByd yacTh
\PABHCHHS MOMHO BOICTJABHTH
22, —Z%, wam =M, =27 lloay-
malite, Kakvio ¢Qopmy  Gvier
HMOTb MOKA3amHMas Ha pHCH-
Ke 2 HOBEPXHOCTL. €CM B Npa-
ROM MaCTH Oy 1eT 22

Ha wuersepToil  cTpanune
O0NOMKH  NOKA3AHA AOBOJIBHO
GJIH3K3H HOBCPXHOCTb, 1N0OAY-

4cHHAR MOACTANOBKOW B Apa-
BYH) YACTL TOTO KC YPABHCHHA
Bupakemiss A — 2%, raec A —
HEKOTOPas KoHcTaHTa. (Ha no-
BEPXHOCTH H300PAKCN B BH-
LHMBIE, H HCBINIMBEC YACTH AH-
BAR NCPOCCUCHNN  BEPTHKAADb-
HBLIMH 1LIOCKOCTSIMH, HO Nosica
MEHKAY COCCAHHMI  BHANMBIMH
VHACTKAMH  THHME  packpanic-
u). Hiamenas 1, mowHo niu-
TIUHTE HECKOALKO HHBLIE  HO-
BOPRHOCIH — 0C3  « IBPOUCK»
B0 pacHaBwHecs na TP of-
ACABHBLIC KOMNOHEHTH. Wehs-
CTCH  KOHQHIY PailHs  LHOBCPX-
HOCTH W B 3JBHCHMOCTH OF
BIAHMIOCO NOJOKCHHH HONOU-
HEIX OKP\ KHOCTER.
banskne nonpocur ofcs k-
13.1Cb B cTaThe «Oba.1, BOCh-
MOPRit, JIBA OBibd» {«hBaHT»,
1979, \o ®)
{0. Koros
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KOHCY/IbTHPYET 4EMIIHOH MHPJ
no MAXMaTaM, MexnyHapon-
unli rpoccmericrep A. Kapnos.
BeaeT CrpaHHUKy mMaciep cliop-
ta CCCP no maxmaram, Ka-

AMAAT TexHnueckux Hayk L. I'nk.

MareMaTika nemeuRoIo M-
MMANHAR

Jnions P. Petn w H. Maiize-
auca («Kanaute, 198, My L, 3)
NOKA3LIBAIOT, YTO T[COMCTPHA
IWAXMATHOR AOCKH J10BOTEHO
HeoOuiHa — KpaTuadimee pac-
CTOAHHME 1A HEH HIMEPRCTCH le
obs3ateabio 110 npamoh. Ha
HAWCH WaXMATHOH CTPaNHUKE
Mbl eule He pa3 Ovacd paccka-
3biBATb O PAMIHUHLIX MaTeva-
THUCCKHX MAERAX, COACPKAMLNX-
cs B waxvarnon urpe. Ceroann
Mbi  PACCMOTPIM  NCCKWIBKO
HPOCTeHINMX NPaBHA NeleyHo-
ro SHIANHIHAR.

Ilpasuno xsaapara. B c1e-
AYIOUleH no3MUHH  OCanl KO-
posib He NMPHHHMAET Y4ACTHA B
Mrpe. H BCe 3ABHCHT OT TOrO,
YCHRET AW ©T0 MCPHBIN KOJICra
poryatk nemxy h3.

SN

\§ \\*‘ \\1\\
Sona w

3nech HeONLITHLIE WaXMa-
THCTH 9acTO (I)YTawTCA  (0CO-
GeHBo, €M B3 NO0CKe ecThb ellte
KaxHue-HHOYAL OCIKM), W aeno
KoH4aeTcs npocueredM. O mako
HCXOA MrPH AErKO OLEHHBAETCA
OPY NOMOWM anpapnia KBAald-
patas. locTatouno  nocvor-
peThb, flOMaf3eT AH KOPO1b NpPH
CBOEM XOf€¢ B «KBajpaT» nell-
kH. Jan y 106CTBa MOKHO MbiC-
JICHHO  LPOBECTH  BCEFO OJHY
AWHHIO — AHAroHaab KRaapa-
74 (h3—¢8}. B nawedl nozuunn
uCpHHE NPK CBOEM XOfle Ae 13 10T

HHUBIO (AONAJAT B KBAAPAT),
a NPH XOAC NPOTHBHWKA Npo-
HIPLIBAKOT.

Mevosn TPEYroabHAKA.
B coenywontel nosuuuy tepibie
npH CBOEM X01€ CPa3y npour-
PLBAKY, TAK KaK NPonyckalT
6enoro Kopoas Ha hoae b6
TCPROT NCHIKY a6,

N B
\
\\“ \"\%

S
k) :\\\\\\
\\\\\\ N
oy

Ho kax Oeamm nepelatb
OuEPC Lb XO'Td NPOTHRHHKY HilH,
ACIbL3VACL  WAXMATHBIM  A3H-
KoM, BbiMrpaTh Temn? Hocae
1.Kpd5 Kpc8 muuero e 1aet
2 Kpd6 Kpdd 3.c7+ Kpc8
4. Kp6 — nar!, a 2.Kpe5 Kpe?
OPHBOAHT K HUXUAIBOH HUSIILHI.
Bunrpuily TCMna ADCTHTACTCR
npi  NOMOWMH  «MCTOAd  TPC-
yroabhuka». [las panioro npu
McPa 3TOT TPeyFoabnnK (4
d4—d5) n3obpakeH Ha PHCYH-
ke. Tocae 1. ¥pd5 Kped
2. Kpd4 Kpb8 3. Kpc4! Kpc8
4. Kpd5 Geawle pjacturant ie-
aH. Tak xaKk na 4..Kpd8 vxe
BUHrpaBact 5. Kpd6, a na
4...Kpe7 — 5. kped.

TeomeTpuueckas onno3u-
usa. Onnosunna  (uMave —
NPOTHBOCTOAHHKE) HIPaeT OC-
HOBHVIO POVIb MPH Pa3birpniBa-
HIM  NEenfeHhIX  IHAWAHACH.
[eoMeTpHueckan  ONMO3HILHA
03HauaET, 410 Genbilt 0 uepRni
KOPOAM  HAXOARTCH HA OANOIN
JMHHH H WX Pa3ae 19¢T HeueTHOe
apcao noach. Ecaw oaWo. TO
ONNO3HIHIO 1AINBAKT OGAWK-
HeH, CCaOM TPH WAH HATL, TO
naabnefi. Cceruw kopoawm crosT
13& OHOK FOPH3OHTANK (BEPTH-
KdJIH), To OOROIHUHA COPU3ON-
TaabHan (BepTuxasibHan). Cto-
pOM3, NI0C€ X012 KOTOPOH RO3-
HH KA ONMNOSHLMA, HMEeT onpe-
ACACHHOE ApeHMymecTso (ro-
BOPAT, 4TO OH3 <«BJaaceT ON-
nosuikeii») . Pemaiowyw poas
3A¢Ch HEPAIOT MaHCBPW KOPO-
acn M omeuiek. B ocaeaveouwed

MOHUHK  NPH CBOCM  XO'1¢
GeNe NLIHFPEIBAIOT. NPH XOde
uepuuX — wuubn. PesyauTar

3ABHCHT OT TOrp, Kr0 3aMMET

onnozwumw. Llyets xoa uep-
wmx:  f...e5! 2.Kpc6 Kpg6!
(UCPHLIC AEPHKAT FMOPH3ONTA.Tb-
1y 10 onnosniuw) 3.Kpds Kpf7
1d 270 Fdh NasLIBICMan JHAI0-
naaenas onnosuiks) 4. Kp:ed
Kpe7 (BepTHKAALHAA  OHNO-
sunmn) 5. KpfS Kpf7 6. e5
Kpe7 7.¢6 KpeS! (nocae
7...Kpf8 8.Kpi6 Kpe8 9.7 6¢-
e BLHFPLIBAKIT) 8.Kpf6
Kpi8(EnoBb BEPTHKAALNAN ON-
nosiunn) 9.7+ Kpe8 10.Kpe6
nar.

Fpu x0ie Geawx pewaet
I.e3! Kpf8 2.Kpd&' Kpf7
3.Kpd7 Kpis 4.Kp:e6 Kpe8
|"-l(.‘pllbl(‘ 3ABKATH  OIHIO3HILLIO,
HO 3TO KO He cniacact: Geawmit
KOPO1h HPOPBAACH Hi LICCTYVIO
ropuzonraan) 5.Kpdé Kpd8
6.6 Kpe8 7.7 Kpf7 8.Kpd7,
H NemKa OpOXodHT B (ep3u.

&\\\\\\%
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\\\\*\»\
\\\‘%\\\\\
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/
4
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‘
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A el W

B sron anosinum Geabie
HAACKOTCA Ha Hpubi, (Y1Hako B
CAYHAC GIHKHCH ONHOSIMINY HY
nomewans Owm  coGersennas
newika: §.Kpi1? Kpd2 2.Kpi2
Kpd3!. u oanozunna tepser-
ca — 3.Kpgd Kped 4.Kpg2
Kpe2 5.Kpg3 Kpfl 6.Kph3
Kpi2 7. Kpg4 Kpg2 ¢ shiur-
poInCy.

HapTHiO criacaet T0abKO
1aasnag  onnowuua:  LLKphi!
Kpc2 (nocae 1..gt 2.Kpg2
Kpd2 3.fg ¢4 4.g5 neuikn npes-
pPamanTCH oANOBPeNEenHo)
2.Kpg2 Kpd2 3.Kph2! Kpe2
4. Kpg2 Kpe3d 5.Kpg3 ¢ nuuven.
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«KBaNT? Ang MNAQWMK WKONBHMKOS
(«cu. «Koaur» M 9)

1. [lepefiiemw k «Gesnovepnuim» 0GOINAUCHHAM:
a1=a, ay=b, ay—¢, ay=d, as=e. HauneM sui-
NUCBLIBATL HAILIM YHCAA, V'HTHIBAR, UTO a? = blem
=2=d?=¢*m|:

a b ¢, d e ab. bc, cd, de, eab, ac, bd,
ce, abd, bce, abcd, bcde, abede, acde,
ade, ae, a. b, c. d, e, ...

Mbi BHAHM, 4TO. HAUMHa3A C Q22. YHMCAE NOBTO-
paTca, To ecTh nepucd pasen 21. Tlockoabky
1980 npu nenerinu Ha 21 naer B ocratke 6,
ﬂuw=ag=ﬂb-—'.

u&n
- 8 15 22 20
® 16 23 30
10 17 24 N
25
12 19 28

EXI. T AN
-
&

Puc. 1.

N\
\
\\

N\

v

(213

NN

Puc. 2.

2. Cawe ua10 NOCOBETOBaTL NPEKPaATHTL pe-
uarb 3ajauy, TAK KaK HCKOMas pacmanxa
KapTOueK HeBOIMOXKHA.

Ecan On ona Gmia BOIMOXKHA, TO KapTouxa

[B) nonxma Guaa Gui 3auuMaThL Kpaitnee Bepx-
HEEe (MIn "")KH(,"C) NONOKEHHE KW KaCaTbCA
ToNLKO KapTouek [1] u Toraa B uenTpe

HEIb3A NONOKHTL HH O4HY H3 OCTUBLUHXCH KapTo-
YekK, OCKONbKY ANR KA rK4OoW K3 HUX QCTACTCRA He
Gosiee NATH KaHRW1aTOB 8 COCEAN (3anpeUlCHi
ee «cTapbie» cocean — HMX 3 HAM 4 — H OHa ca-
Ma), B TO BPCMA Kak NCHTPaAJAbHAA KapTouka
J0JXKHE MMETb LecTyL cocelieft.

3. B saupape 31 neun. «Kaneunapen susapss
MOXUO OPEACTABKTL B TAKOM BUIC, KAK HE pH-

64

cynke 1. Coraacio yClOBHIO KaK «nOHENe L
HHK?. TAK H €NATHHIA® OADJXKHK CTOSTL B HCTLI-
pex HHXHHX CTPOUKax cTosiGma «ilnk Hepeam»
CTaBA 10 OUEPCAH NOHEAEALHHK» B KaMiyi
M3 3THX CTPOUEK, YBHAHM, HTO OH MOXeT CTONTb
TONBKO B HHXKHER CTPouKe. 3HAUWT, B nepsof
CTPOuKE CTOMT €BTOPHHKS.

4. llocae 1epBOr0 BLIMCPKHBIHWA OCTAWTCH
HHQPH, CTORNIME B 3aAAHNOM YHCAE HA YETHLIX
MCCTAX, NOCAe BTOPOrO — CTOAUIME M3 MECTaXx,
KpaTHBIX HeThipes; N0Cae TPeThberd — Ha MecTax,
KpaTHeIX BocbMM, M T. A. Camas Goauwasn cre-
nenb ABOHKH, He NPeBHILAWLIIA COTHH,— 64.
llostoMy nocaennerl Gynevr BuuepkHyTa uudpa.
CTOSNIIAN B 3a1aHHOM uticae Ha 64-m mecrte,
TO eCcTh 4.

5. Jlokaxem, uyro Tpebyemyio PacKpacky ocy-
WeCTBUTL HEBO3MOXKHO. [JlonycTHM nportusnoe
H pACCMOTPHM KAETKY ¢3 (cM. puc. 2) — nycrb
oHa Oyier xpacuan. Bozbuem N6y kaeTky,
HA KOTOPYW MOMKHO NONACTB ¢ AOJA €3 XOR0M
KOHA, HANPUMCP KACTKYy €2; Torna €2 no ycto-
BHIO — TOXKE KpacHasi. 3aluTpuryeM OCTaibHbie
KAeTKH AByX CToaGMOB M 1BYX CTPOX, B KOTO-
pHX pacnofoken KieTkn c¢2 u ©2. OueBHaHO,
3aIITPHXOBaILE KACTKH yXKe HWE MOryT ObiTh
KPaCHLAMH.

OsaBa H3 He3awTPHXOBAHHMX KT1E€TOK CTPOKH |
AOMKHA BLTh KpacHoro userta. B crpoky | Mox-
HO MIONACTb TOABKO W3 ctpok 2, 3. M3 e2 no-
nacts B crpoky | yXe Heab3n. 3uauut, nytvk
NO KpacHuM xaeTkaM B cTpoky | Wioer us ¢3.
CaefoeaTenbHo, Kpacuoil foamua Gute ORWA
u3 Kietox bl, dl. Ecim kpacsan —bl, 10 8
cTo0ne @ KpacHOH MOXeT OuTb TOJBKO KAeTKa
ad (B KaeTKV ad XOAOM KOMA MOMHO MNONactb
TOABKO € 3AWUTPHXOBAHHLIX, TO €CTh HEKpac-
HHX KAerok). Tenepb B CTpoKe S KPacHOH Mo-
WeT ObTh TOabKo KAeTKa d5, O Toraa oGoWTH
KpacHuie KJICTKH, HOOBBAB na k3 XAOH Ao pa3y,
HEBO3MOMKHO.

Cayuait dl pasBepure caum.

Hosep cornousu:
A. Brverkwun, A. Eropos, H Kayuosa, T. [evposa,
A. Cocuncanil, B. Tuxovuposa, 0. Ulnxarosuu

Hoxep ogopseu.su;
M. fy6ex, T. Kowueuko. I'. Kpacuxos, 3 Hasapon,
H Cauprona

Jaa pedunnuc: si Yepnosa

Xydnomedsoennuss pedusrop T. Maxapoma, 11 Bepumniuo

Koppexrop B. Cuposuna

113035, Mockea, M-35. b Opawnxa, 21/16.
«Kpanrs, ve1. 231-83 62
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CCLP no genam H3AATC16CTA, Hoamrpadus
M KHHMHUFA TOProRIk
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WAXMAMHDI HOHKYPC . KBAHMAQ s

« . TO BHpamcHHe, NPHHAN-
nexaiuee BETHKOMY
dpanuy3cromy axma-

1uetry XVILI eka @parcyd Qu-
AHAOPY, KUK Heb3A ayulle noa-
XOAMT LAY 34roN0BKa Cerof-
HAWHEFD Typa — B fipeanaa-
raembix MOSHUMAX YHACTBYIOT
TOALKO NewxH H kopoau. Pac-
cKa)em npex1ie Bcero 06 ol-
HoM 23a0aBHOM 3fIH3IOAC, KOTO-
phifi NIPOH3OWEA € H3IBCCTHLIM
WAXMATHBIM MACTEPOM H KOM-
nosutopoMm H. [ puropbesuim
B nMu ero wHocTk (1913 roa).
KaK-TO B WAXMATHOM Kay6e OH
HIPAJ AAPTHIO C OAHHM CTapHU-
koM. lOHowa ouenb BOANOBAN
CR, NOAATAH, Y4TO Neped HHM CH
JMT MacTuTHi waxmaTtHer, Oa-
HAKO A€Nd WAH NEMIoX0, H B
KOHI1€ KOHLOB HA AOCKE BO3HHK-
JIO NPHMEPHC TAKOE NOA0XKE
HHe:
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Crapuuok apoxatuedt py-
XOR CHHA € NOCKH [NelKy
«b» — 1...Kp:b2, uo 3ato apy-
ras Tewrka ABHHYAach Bhie-
pen — 2. ad. [lporHBHUK pH-
Hyaca 3a welt — 2..Kpa3.
IOsioro  waxmaTticra  B3fj0
COMHEHHE: a BAPYr CTapHHOK
3HACT CeKpetr M npeclenyer
newky He 3pa? Oanaxo TepaTh
0N HEYero, H FOHKA NpoOaRo -
®anacb: 3. a5 Kpad 4. a6 Kpa5
(4epH# KOPOAbL HH HA WaAr He
OTCTaBas OT nelku) S. af
Kpab. 3aech Genwic ¢ Boaraa-
com «Pep3bls cpenanu nocaes-
whit xoa newsxod 6. a8d. Jluuo
CTapOro 4enoBeKa BHLIPA3HAO
ckopGb. «3Jx, He yeneall» — pui-
AOXHYR OH B oTuasHkH. Crapux
BEPHA B CBOE CHACTBLE, HO BHE-
33MHOE NosBJcHHE ¢ep3n pas-
Onao BCe ero nagexan. Bor k
KaKoH ApaMe MOMXKeT MpPHBECTH

HE3HAMHE B NCWEHHOM IH]-
wMHAe  fnpasWwna kKeaapara!
A Huxoaan [puropber

BHOC/IEACTBHH CTAA OAHMM M3
KPYDHEHALWHX  CHEURBNNCTOB B
MHpPE B OGJNACTH MEewWeNHBX
okonuanuii. B 1936 roay om
nocnan 10 neweunbix 3TOAOB
Ha8 MEXAYHAPOAHKA KOHKYpPC

waxmMmammHbill HOHRYPC . KBAHMAa

B0 PpaHUMK H 3aBUEBAN AECATD
npu3soe!

Bot oann 3mwa [puropee-
Ba, OnyOAHKOB3HHWHA KM B
1928 roay:
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Haen sroro ationa B Tom,
NTO NpH OXHOBPEMEHHOM npe-
BpaUieHHH newex 6CanM ynaer-
CA 3aMATOBaTb KOpPOAA NPo-

Thsuuka: L. Kpd4! bs 2. 14
b4 3. 5 b3 4. Kpc3 Kpal
5. f6 b2 6. {7 bi® 7. 18F +
Kpa2 (7..Kpad4 8. ®a8+ Kpb5
9. ®b8+) 8. dadx; |...Kpbs
2. KpdS! Kpab (2...Kpad 3. 14
b5 4. 15 b4 5. Kpc4 b3 6. Kpe3
Kpa3 7. {6 upusoaur k ocuos-
noMy sapuanry) 3. 4! Kpb7
4. §5 Kpe7 5 KpeS! Kpds
6. Kpf7 b5 7. 6 b4 8. Kpg7 b3
9. 7 h2 10. (8O +.

OKoNYAHWA «HEILKA (1PO-
THB NCWKHU» COLEPKHT HEma-
A0 XHTPOCTEfi, H daxe rpocc-
MeHCTEPH HHOTAA OWHOAKTCH
B HHX.

JlwGoesny — Bpayw

kvantmceme.ru

372 nO3MUHA BO3HHKAZ na
MCAULYHZ PORHONM  TYPHHDE B
Amcrepaase 8 1972 roay. foc-
ne 39..15? 40. Kpb4 nocaeno-
3870 COTAAIEHHEe HA HHYLIO,
KuTopyk 006a rpoccMeficrepa
CYHTAAH IZKOHOMEPHBIM HCXO-
aoMm. OnHako IT0 NOAUKeHHE
ABIACTCA NMOUTH «3€PKAALHBIM»
OTPAKEHHEM TOJBKO 4TO pac-
CMOTPEHHOI O 3TI0NE AHILL C e
peMmeioft  uBertos! INocae
39...Kpd5!, kak v 3naem, uep-
Hble BLIMFPLIBAJIH MAPTHIO.

[lpeanaraem Baw camo-
CTOSATENbHO PellinTb TPH ITH-
aa. JlwbonuTHo, yTo sTI00 M 3
MONYNH/CH Y IKC-4EMITHOHA MH-
pPa BO BPEMA aHaJH3A TVPHHP-
HOR MaPTHH.
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1. beaule HAUKHAWT K BH-
HIPBIBAIOT.
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2. H. Tpuropbes. 1936 r.
beanie HAYHHAWT H BLIHIPLI-
BAIOT.

3. M. borBunmuk, 1939 r.
Beanit HA%HHAWT H BLIKIPH-
BRIOT.
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kvant.mccme.ru

tlena 30 xon.

Huaexc 70465
3Ty 3aMBICNOBATYI) NOBEPXHOCTD IMECTOrO 110~ CKHM [EOMETPAM OHA HHTCPECHA B YACTHOCTH
paaka wuapucoBana mawwwa EC-1022 no npo- TeM, HTO COEepPXKHT HIECTh OKPYXKHOCTEH — OHM
rpamme 10. Kovosa. [FeomeTpuueckH noBepx- BHJCAEHIH KPaCHHIM UBETOM. AHANHTHUIECKH Q-
HOCTL BecbMa CBoeobpazHa: oMa 3aMKHYTa, HO BEPXHOCTD HONYUEHA H3... TPEX OKPYXKHOCTel €
WMeET NIBE OLIPKH — TOMONOIH TAKHE HOREpX- HOMOULBIO NPOCTOFO fipHeMa: noapofuo of atom

HOCTH HAIKBAOT «KpeHAeIsMU». A aarebpawnue- Bb MOXETe NPONHTATL Ha C.62.




