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VI MexayHapoOHbIL TYPHP
«KoMnbloTepHasd ur3KnKa»

Typrup «KomnsiotepHas ¢usmkay — 4acte nporpammsl MexayHa-
poaroro nntennext-knyba «[JIKOOH», nposoammori ¢ yensio nowmc-
Ka, oT6OpPa M NOAAEPXKN WHTEINEKTYANbHO-OAQPEHHbIX AETEH,
MPOSBASIOLLMX MHTEPEC K PYHAAMEHTATIbHBIM HAYKOM M MHPOPMATH-
Ke. YHUKQIIbHOCTb 1 HOBM3HQ 3TOrO TYPHMPQ COCTOSIT B TOM, 4TO BCE
304044 NPEANONAraeTcs PeLuaTs C MOMOLLbBIO YUCIEHHOTO MOLESH-
POBAHMS HQ KOMITBIOTEPE.

Lns yyactus B TypHMpe MPMImALLQIOTC KOMAHAb! LUKOTbHUKOB
(5 yenosex), 06naRAIOLLMX 3HAHMEM PU3MKM 1 HABBIKAMM PABOTH HA
IBM PC. TypHup npoBoamTcs B BUAE MHTENNIEKTYQLHOTO COPEBHO-
BAHMS MEXAY KOMAHAAMM B [BQ Typa — 3QOYHbIN M O4HbIM. Bcem
3QSBIIEHHBIM Y4ACTHUKAM PACCHINAIOTCS 3GAAHMS 3004YHOIO Typa, a
M0 Pe3ynbTATaM BbINOMHEHMS ITHX 3QAAHMI POPMUPYETCS COCTAB
Y4ACTHUKOB OYHOTO TypPQ COPEBHOBAHMA.

Pacckaxem nogpobree o6 ouHom Type VI MexayHapoaHoro
TypHUPQa «KoMbloTepHas ¢usmka», npoxoamsluem ¢ 27 SHBApS Mo
3 ¢espans 2002 roaa s ropoge Lybre.

LLlects komaHg n3 45, MpuHABLIMX yHaCTHE B 300YHOM Type, Obim

MPHITIQLLIEHBI HO PUHATbHYIO YOCTb COPEBHOBAHMH. TypHMpP mpoLuesn
npm ydactm OBbEaMHEHHOTO MHCTUTYTA SAEPHBIX MCCIEROBAHM
(OUAH), MexpermoransHosi accoumnaipm «XKeHwpmHb B8 Hayke u
obpasosarmy m npu nogaepxke komnarmi «1C», «Dusmkony,
«Kupnnn 1 Megommin, «MHteny (Mockosckoe npeacrasutenscrso),
a takxe CopoCOBCKO# Mporpammsl B 06RACTH TOYHbIX HAYK. [eHe-
PQIIbHBIM CTOHCOPOM TYPHUPA BICTYMIA KOMAAHMS «Hayano koop-
AMHQTY, IPEAOCTABUBLLIAS YYACTHUKAOM KOMIAbIoTEPSs THA «Notebooky
n 3aMeYdaTeslbHbIe [1PH3bI.

Sawpra sanamrms 3a04Horo Typa («KombuHaumorHoe pacceaHme)
[POXOAMIA B 3GMEYATESNEHOM, COBPEMEHHO OOOPYHAOBAHHOM KOM-
nbioTepHom 3ane MexayHapoaHoro yHmsepcuteta «[lybHay. Kax-
HOH KOMQHAE ObIIO MPEATOKEHO BbICTYITb C JOKIQAOM M PACCKA-
30Tb O Pe3ynbTaTaxX peLeHns 3a04Horo  3agamus. OCTanbHbie
KOMQHAbI B 3TOT MOMEHT UCIOJTHAIIA POJIM ONNOHEeHTOB M PeLeH3eH-
TOB. HOyLIHOFI' ANCKYyCCha AOKIIAQAYMKOB, OINMOHEeHTOB M PeLeH3eHTOB
sasepmnacs nobegori komargsr PMJT 1511 npu Mockosckom
HHXEHEPHO-prandeckom uHctutyte (MUDH).
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[Nepes Ha4anom copeBHOBAHMI OYHOIO TypPQ YHQCTHUKM MPOCITY-
wanmm nexkumo npogeccopa MY AM.MNonosa 06 ocHosax ¢usmkm
naszepos. 3atem B TeyeHme 36 HACOB KOMAHABI LLKOIbHUKOB,
06PA30BABLINE BPEMEHHBIE HAYYHBIE KOJIEKTUBB], B OCTPOH KOHKY-
PEHTHON 6OpPbOEe MbITAIMCH HAKTH HAYYHO-OBOCHOBAHHOE PeLLIeHME
sagawm «Pusmka naseposy. Ha 3awmre 3040HMS OYHOrO Typa
ormmymmmcs komarga Camapckoro aspokocmuyeckoro nmues (CMATT),
koTopas crana nobeautenem 3Toro Typa, a Takxe komangs PMJT
1511 npu MUDPU . MroronpogunsHori mmHasm 4 roposa
Hopwiscka, npeacrasusime Hambonee mybokmue pesyrsTatsl mc-
cnesoBamms paboTsl IA3EPHbIX CHCTEM.

Ab6contotHbim nobeaurenem Typrupa crana komanga OMIT 1511
npn MUDU, nonyumsiias nepexogHos npm3 «XpycranbHeki mo-
6ycy. unnomamu | crenermn HarpaxaeHs komargsr PMIT 1511 npn
MU DU, CMAJT n MHoronpoguisHosi rmmHasmm 4 ropona Hopwsis-
cKka. 30 BbICOKME HOCTMXEHMS XIOpM OTMETHIO amnnomamu I
crenern komaras Camapckori obnactHosi @MLL n Knaccuqeckosi
mmHasmm 1 Pocrosa-Ha-Llory. Lunnom Il crenenn nonywmna ko-
maHga PMJT 1580 npm MockoBckom rocynapCTBEHHOM TEXHMYEC-
kom yrmsepcutete (MITY) um. H.3.baymara. YuactHukam copesHo-
BAHMM 6bl/7/4 TAKXe BPYyHeHbl MHOMO4Y1C/IeHHbIe T1Pp13bl OT CTOHCOPOB
W OPIraHM3QTOPOB TYPHMPA.

MexayHapoarsivi mHtennext-kny6 «[JIKOOHy npurnawaer peru-
OHQUIbHBIE LEHTPBI, TMMHA3MM 1 LLIKOTbI, PABOTAIOLUME C OAAPEHHBIMH
AeToMy, npuHSTE yyactme B cneayowem, VIl MexayHapoaHom
TypHupe «KomnsioTepHas ¢uamnkar, KOTOpbI npokaer B ¢espane
2003 rona s ropoge [MywmHo (Mockosckas obnacts).

Tenepb — O COREPXATENBLHON YACTH COPEBHOBAHMA.

OuHbIN Typ. «Pusuka nasepos»

Jlazeppl — 3TO YHUKAJbHBIE MCTOYHUKHU ONTHYECKOTO H3JIyde-
HUS, TO3BOJISIONME TI0JyYaTh IPEIEJbHO BBICOKHE WHTCHCHB-
HOCTH M3JIyYEHHsI, MaJible [IJIUTEJBbHOCTH M BBICOKYIO CTEIEeHD
KorepeHTHOCTH. [IpuHIUTT PabOTHI JIa3epOB OCHOBAH Ha sBJie-
HUW BBIHYK/IEHHOTO W3JIyYeHUs, MpPe/CKa3aHHoro A.JHHIITeli-
HoM B 1917 rogy u 3ax/IOYAIOLUIErocsl B yCHJIEHUM IIy4Ka CBeTa
[IPU ITPOXOXK/IEHUN €r0 4Yepe3 cpejly ¢ MHBEPCHOI 3aceJeHHOC-
TBIO.

[Tox wHBepcHOI 3aceseHHOCTBIO Cpe/lbl MOHUMAETCS TaKas
cUTyanusi, KOI/la YHCJIO aTOMOB B HEKOTOPOM COCTOSSHHU C
sueprueii E, okasbiBaercst GOJblle, YeM YUCJIO aTOMOB B HIKe-
nexameM cocroguuu ¢ suepruein E; (E, > E;). Yacro ana
[OJIy4YEeHUS JIA3ePHOI reHepalny MCI0JIb3yeTcs TaK Ha3bIBaeMasi
yeThIpexypoBHeBas cxema Hakauku (puc.1). Hekotopbiit uctou-
HuK (JIaMIa-BCIIBINIKA, Ta30BbI Paspsajl WM T.I.) TEPEBOIUT

N3
N,
Haxauxa nggpauuﬂ
N,
Ng

Puc.l. HerbipexypoBHEBads cxema Hakadkul /1a3epa

aToOMbI M3 OCHOBHOTO cocrosiiust N, B cocrosinne N3, OTKyIa
oHU OBICTPO PeJAKCUPYIOT B coctosiine N, , sBISIONIeecs
BEPXHUM pabounM ypoBHeM Jazepa. [Ipu 9ToM OKa3bIBAETCS, UTO
HaceseHHOCTb ypoBHst N, OGosbiie, yeM ypoBHs N, T.e. Ha
nepexozie Mexay ypoBHaMH N, 1 N; BO3HUKAET WHBEPCUS
HacesieHHOcTell. Ha aToM mepexozie U MpOUCXOUT TeHepalus ¢
dactoroit ©=(E, — E;)/h tane p — mnocrosmnas Ilnamxa.
Pa6ouas cpena nasepa nmoabupaercs Tak, 4To Mmepexonbl 3—2 u
1—0 npoucxonar 6eicrpo (MraoBenHo). Torga MOXKHO CUUTATB,

gto N3 ~ Ny = 0, a xounenrpaius na yposue N, 1 onpeesisi-
€T MHBEPCHUIO.

B paccmaTtpuBaeMoM ciyuae JUHAMMKa JazepHOH reHepaiuu
OIUCBIBACTCS CJICJYIOIUMU YPABHEHUSAMU:

NngN2 =Ny,
dN, N,
W:WNg*G(bCC]NZ*T,
dq _ q
%—G(chzqu,

rje g — 210 uucao (POTOHOB B eAmHuIle o6beMa, Ty — BpeMsd
Ku3Hn (oToHa B cucteMe, Oy — cedeHne (OTONOTOMEHN, T
— BpeMs peJjakcanuu uHBepcud, W — CKOPOCTb CO3/aHHS
WHBEPCUH BHEITHUM UCTOUYHUKOM, N, — MOJIHAS KOHIIEHTPAITHS
pabouyux aToOMOB, ¢ — CKOPOCTb CBETA.

Bpems sxusHn (poToHA B CUCTEME OIPE/E/ISeTCsl BBIPasKeHIEM

Lo 2L
® T c(1-R)’

rie L — paccTosiaue Mex/iy 3epKaJaMi OIITUYECKOTO PE30HATOPA
snazepa, R — koauimeHT oTpaxkenns oHOro 3epkaJa. VHTen-
CHBHOCTD M3JTy4eHIs BHYTPU PE30HATOPA CBSI3aHA C MJIOTHOCTHIO
¢oronos coornomennem Iy = gCh® . MHTeHCHBHOCTD BBIXO/HO-
ro ussyuennst papaa I = Iy, (1 — R) . Tummumbie snavenns napa-
METPOB JIJI1 MIUPOKO PACIPOCTPAHEHHBIX J1a3epoB (resmii-Heo-
HOBOTO W HEOAMMOBOr0), PaGOTAIONUX IO YETHIPEXYPOBHEBON
cxeMe B OyimpkHEM MH(MPAKPACHOM /IMAlia3oHe, JIaHbl B Ta0JIHIE.

Tenepalriist J1azepa MOKET ITPOUCXO/UTH B PEKIIME MOJLYTUPO-
BAaHHOH 100pOTHOCTH. [/ 3TOTO B HAYAJIbHBII MOMEHT BPEMEHU
O/IHO W3 3epKaj yOMpaioT, U B TeyeHHe HEKOTOPOTO BpEeMeHH
TOCJTe HAKAYKH B CPeJI€ CO3/IAeTCST BBICOKUIT YPOBEHD HHBEPCHOI
3acesleHHOCTH. B MOMeHT, KOr/ia BBOAUTCS 3€PKAJO, B CUCTEME
BO3HUKAET TeHepalnsi, YPoBeHb KOTOPOIl ONpe/esisieTcss HaKoT-
JIEHHOHN WHBepcueil.

Tabauya

Tun 1asepa O, cm? T, C AN, em?

He:Ne, A=115mxm [5,5-10" 1-107 | 3,510

Nd*: YAg, A=1,06 mxm|8,8- 107"} 2,3- 10| 6- 10"

3anaHme

1) Uccnenyiite 3aBUCUMOCTH OT BPEMEHH BEJUYMHBI UHBEPC-
HoOl 3acenenroctd Ny U UHTEHCUBHOCTH u3iydenus: (II0THOC-
T (DOTOHOB) B PE3OHATOPE HEOAMMOBOTO JIa3epa MpU yCJIOBUU
MTHOBEHHOTO BKJIOYEHUS BHEIIHETO WCTOUYHUKA HAKAYKU
(W =const B amamagome 1o 1c¢ ). IIpeamosoxure, 4€TO
1-R=0,01, L=2,5cm. IIpu xakom koaddunuente R BeMInHa
BBIXO/IHON MOIIHOCTH M3JTydeHus: OyleT MaKCUMAJIbHOM?

2) Boimoanute myHKT 1) /A Tenii-HEOHOBOTO Jiazepa Mpu
L=1m1-R=0,01.

3) OnuuuTe mapaMeTpbl UMITYJIbCA TeHEPAIUH, BO3HUKAIOMIEH
B PeXKUMe MOJIYJIUPOBAHHON TOGPOTHOCTH TIPU BBEIEHNH 3epKa-
Jla B CHCTEMY HEOIMMOBOTO JIa3epa.

Pazbop 3a4aH1S
Cucrema ypaBHEHHUI J1a3epHOIl TeHepalii UMeeT /[Ba CTaIlo-
HAPHBIX, HE3aBUCAIINX OT BPEMEHM pelleHus: nepsoe mpu g = 0
u Bropoe npu N, = 1/ (CG¢T¢), KOTOPOE OIIpe/iesIsieT HOPOroBoe
3HaueHUe HHBEePCHOH HaceneHHocTH. [{/1s1 pelleHUst JaHHOM
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Puc’2. B,Dé’MEHHéH 3aBUCLIMOCTb MMIHTEHCUBHOCTU TeHepaLvin 1 1HBEP-
CHOVI HacenneHHOCTH( OTHoLLEHMS HacerneHHocTesi No [Ny ) rpu

-1
W x0,6c gug Heagumosoro nasepa

N
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Puc.3. B,DEME’HHB,H 3aBUCLIMOCTb MHTEHCUBHOCTY reHepaLun v HBEepP-
CHOW HaceeHHoCcTu Tpu Pa3In4HbIX 3HaYeHUAX CKOPOCTU Haka4dkil
LA T ©/1i-HEOHOBOIO J1a3epa

3a/1a41 He0OXO/IMMO 33/1aTh HaYasbHble YCa0BusA. OObIYHO 110JIa-
ratot, yto N, =0, a ¢ — Mayoe 4ucyio, onpejesnseMoe ClIOHTaH-
HpIM (oHOM M3JIydeHus, Hanpumep g = 1 wm g = 10. [laa
MOSIBJIEHHST B CHCTEME TeHeparuu HeoOXOANMO, YTOObI HaKayKa
[IPEBBbIIIAJIa II0OPOroBoe 3HayeHne W™, cOOTBETCTBYIOIIEE JOCTH-
JKEHWIO B CHUCTEME TIOPOTOBOTO 3HAUEHUsI MHBEPCHH. XapaKTep
reHepalii U BbIXOJ[ HA CTAIIMOHAPHDIN PEKUM TP MTPEBBIIEHUN
3HaYeHUs: W™ CylecTBEHHBIM 00pa3oM OIPEAEJSETCS COOTHO-
nienueM BpeMeH T U Tg . B ciaydae Ty < T, 4yro XapakTepHO
JUIST HEOJIMMOBOT'O JIa3epa, BO3HUKAET MMHYKOBBIA PEKUM TeHepa-
mun (puc.2). B nporusononoxuom cayuae (rakas curyarus
peamusyercs i reuii-HeOHOBOTO Jiazepa) MPOUCXOAUT TLIaB-
HOE M3MeHeHIe BO BpEMEHHN WHTEHCUBHOCTU TeHepallii U HHBEp-
cuoii macenennoctu (puc.3). TIpu 3aJaHHBIX YCIOBUAX TOPOTH
BO3HUKHOBEHHS F€HEPAIIU COCTaBJIIOT IpubmsntebHo 0,2 ¢!
JUId HeouMoBoro Jaszepa u (),05 ! JIJIST  TeJINI-HEeOHOBOTO
Jazepa.
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B npearosioxeHun OTCYTCTBUS JIPYTUX KaHAIoB rubesn §o-
TOHOB, KPOME BBbIXO/Ia Yepe3 3ePKaJo, MOJy4YaeTcs, YTO MaKCH-
MaJIbHAs MHTEHCUBHOCTb W3JIyYeHUs JOCTHTaeTcs npu R — 1.
[ToaToMy B peasibHOI cucTeMe ONTUMAJIbHOE 3HaueHue Koag-
¢urmenTa oTpayKeHns BBIXOJHOTO 3epKajia OIpe/essieTcs CKO-
pocTbio rubesn (POTOHOB BHYTPH PE30HATOPA.

Ha pucynke 4 mpejcraBieHbl JUHaMUKa Ja3epHOIl renepa-
MK B pexuMe Moxayasiuu go6poraoctu. [Ipeanosnaranocs,
YTO CHAayaja O/HO W3 BBLIXOJHBIX 3€PKaJ OTCYTCTBOBAJIO, a
3aTeM B CHUCTEMY BBOJMJIOCH BTOPOE 3€PKAJjIO, YTO HPHUBOJUJIO
K PE3KOMY BO3PACTaHUIO BPEMEHU XU3HU (POTOHA B PE30HATO-
pe M, CJIeloBATEIbHO, K PE3KOMY YMEHDIICHUIO 3HAYEeHUS WH-
BEPCHOI HaceJieHHOCTH. B pesyibrarte B cucteMe (GopMHUPYET-
€S TMTaHTCKUI MMITyJbc, (OpMa KOTOPOTO IOKa3aHa CIipaBa
Ha pUCYHKe 4.

[lna  pemMoHcTpanuu  perieHus ObLIM  UCIOJIB30BaHbI  pac-
4yeThl, mnpencrtaBientbie Komangoii CMAJI B cocrase /[.Uro-
muHa, A.AdanacbeBa, A.Besoycosa, K.Tuus6yprckoro,
A.Topb6anesa.
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Puc4. BpemeHHas 3aBUCUMOCTb MHTEHCUBHOCTU TEHEPALIMI U UHBEPC-
HOVI HacenerrHocTn pm W =~ 0,6 ¢~' gng Heoqumosoro nasepa s pe-
KUME MOLY/IMPOBAHHON [OBPOTHOCTU. BBEPXY cripaBa — @opma viM-

ryJibca reHepayn

Hy6auxayuio nodzomosuiu
B. Anvmunodepos, A.Ilonos, O.Ilonosuuesa

VIH@opMaLmo o XypHase «KBaHT» 1 HEKOTOpbIE MAaTEPU-
asnbl U3 XKYpHANa MOXHo Hautv B HTEPHETE o agpecam:

Kypbep 0bpazoBariis
http:/ /www.courier.com.ru

Vivos Voco!
http:/ /vivovoco.nns.ru
(pazgen «¥3 Homepa»)

MockoBckui ferckumi kiy6 «KomribroTep»
math.child.ru




