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Mun3zopae npedynpesxcoaem: I[locie npoumenus u ocmwicieHus O0aHHo20 mamepuana Bawwu Ym, Tonosepcym,

Bocnpusmue u psio opyeux uacmeti Mo2ym He 6epHYMbCS 8 UCXOOHbIE COCMOSHUSL.

Mamemamuueckue ¢0pMyﬂbl U anecopummosl paciemaoes npusedeubt HAMU 6 KOHYe cmambl.

Crsoxkanne AoOcomora MBO sBasgeTcs Baxk-
HEUIIUM 3TaloM MHIUBUIYAIBbHBIX CcTsbkaHui. Kak
n3BecTHo, Adcosror UBO — 510 Oross Xu3Hu Beel
MeraranakTuKy, TOTaJlbHBIN, WJI€allbHBIM, ATaJIOH-
Helii Orodb MeTarajlakTUKH C 3alIMCAHHBIM B HETO
Cyo6swsinepasiM Cunrte3oM. Ecnu mbl kierouka OT-
I1a, TO IO OTHOIICHUIO K MaJIECHbKOM KJIETOYKE TO-
TanbHbIA Orous XXuznu asiasercst AOCOIIOTOM, T.€.

nenbHou hopMoit OTHS, KOTOPBI HAMHOTO OOJbIIIE

HalllUX BO3MOXKHOCTEW, M KOTOPBIM CKJIa/JbIBAET
Aocomotayio hopmy Oraennoctu [IpucyrcrBust Orus XKu3uu B kaxaom YenoBeke.

Abcomor UBO — s10 cniermanbubiit Orons XKusHu, koTopbiM OTell HafensieT Kaxka0ro u3
Hac, 4TO0 HAIlM YacTH BhIpAacTalid, GOPMHUPYET CUCTEMBI U ammapatbl. Eciu y Bac HET JaHHOTO
CTSDKAHUS — BalllUM 4YacTsM HeueM pactu. Jlaxke Ha CuHTE3e, CTsSKas 4acTh, MBI CTSKAEM HX
OombIle B MOTEHIMATILHOM pekuMe. U Toipko cTsbkanuem AOcomiora @a u ero ycBOCHHUEM,
Bamy YacTu mpuoOpeTaroT peaabHOE KU3HEHHOE OCYIIECTBICHHE, M BBl JJOMTYCKAETECh K CTSKa-
HUto 256-pur no [IpucyTcTBusM, a mocne cTsbkanus Adconrora M3HaUYanbHOCTH — K CTSDKAHUIO
ITposiBnenneix Yacreil. Ilpu koppekTHOM npumMeHeHUH AaHHbIM OroHs n CHHTE3 aBTOMAaTHYe-
ckM BoccTaHaBiauBaerca Otuom. Ero Mbl MOXKEM NPUMEHSTh HE TOJIbKO B JAHHOM BOIUIOLIEHUH,

HO U MOCJIC yXoaa € (1)I/I3I/IKI/I U B IOCJICAYIOUIUX BOIIJIOIICHUAX.
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K Gonbmomy cokalieHHuI0, Mbl KpaitHe peKo OCO3HAHHO MpuUMeHsieM AOcomoTHbIN CuH-
T€3, XOTA €ro BO3MOYKHOCTU IMOMCTHHE O€3rpaHW4Hbl, B HEM 3aK/II04YeHa OorpoMHas morlb. K
npumMepy, AOCOIIOT MOKHO MPUMEHHUTH Kak ckaHep (AOcomoT umeer B cebe OroHp KakIaoro
[TpucyrctBus u IIposiBieHuss 1 Ha OCHOBAaHUU 3TOT'O0 MICHOBEHHO MOXKET OIpPEEIUTh Ky/Aa BBI
BBIIIUIK ). MHOTOOOpa3ue npuMeHeHns AdcomoTnoro OrHs ee NpeAcTOuT pa3padboTars!

C oxHoii cTopoHBI cTsbKaHHe AOCOIOTa ABISETCS MPOrPaMMOM MHAWBUYAIbHBIX CTSKa-
HUN. A eciii mocMoTpeTh pakypcoM Ciykenusi? B mponuiom rony Ha Ilnanere Oras Oputo Ba-
aom, Orus Broporo (!) [posiBnenus. Tenepb, KOraa Mbl IEPELUTH B IIECTUIIPOSIBICHHOCTD, (PUK-
cupyerca HexBaTka OrHsl IECTUNIPOsIBIEHHOW Meraranaktuku! A MoOKeT Halla 3a/1ada B 3TOM
BOIUIOIICHUHU MTPUBHECTH ctosia 3TOT Oronb? MbI Tak He ymaeMm. Mbl BUAUM TOJIBKO TO, YTO 3TO
JIOJITO ¥ HY/HO. B msiToii pace mpukocHOBeHHE K AOCOIOTY OBLIO BBICHICH IETbI0 YUCHUKA, K
KOTOPOM OH CTpeMHUJICS BCIO co3HaTenbHylo JKu3nb! Ham jke JaroT He mMpocTo MPUKOCHYTHCA, a
MpeaiaraloT BMECTUTh €ro ISl BEYHOTO UCIonb3oBaHus! A mbl: - «Oit! D10 ke CTONBKO CTH-
*aTb Hajlo! A naaiite ynpoctum! Ykopotum! Ham cTonpko He HATO...».

OCHOBHBIM IpPEMIATCTBHEM K Hauany cTsbkanus AOcomtora UBO o0biuHO siBisieTCs CTpax
nepea OOJBIIMM KOJIMYECTBOM HETIOHSTHBIX IU(P U 00EMOM NpeACTOSIUX cTshkanuid. Kpome
TOT0, BMeIas Kaxplii AOCONOT, HEOOXOIMMO HE MPOCTO MPOrOBOPUTH JECATOK «UDP», T.K.
MBI CTSDKaeM He Kakue-TO «Iu(pbl», a BMECTUTh B ce0s1 COOTBETCTBYIOMIMI 00beM AOCONMIOTHO-
ro CyossinepHoro Cunresa (M3HayanbHOCTH).

Jlns Hauvama naBaiiTe mompoOyeM OCO3HATh JaHHBIE YHCIA, OCMBICIUM HMX MacimrTad. A
MaciTab mpocto norpsicaer! B maTemaTuke uncina, XapakTepHU3YIOIIUE KOIU4ecTBO AOCOIOT-
Horo CyObsaepHoro CuHTE3a, KOTOPOE MBI CTSKaeM, MOXKHO 3aucaTh GOpMyIIoi:

A. = 2(n+7)><2“‘1><103n+6
n

rie N-nopsakoBbiii Homep AOcomtoTa.

Kpacupo! Ho ne npoxuBaercs. [lepeBenem uncia B MPUBBIYHYIO CUCTEMY 3allUCH, U T0-
MbITaeMCSl TI0JI00paTh HAIJISIAHBIE TPUMEPHI B (DU3MYECKUX BEIMYMHAX, JOCTYIMHBIX HAIIEMYy
BOCIIPUSITHIO.

Hy uro? B IlyTts?

Mps1 MmokeM BooOpa3uTh | muimuapy pyosneit. 3to maoro! Ilpencrasum ero nudpamu:

1 000 000 000 pyGet.

ITO YMCI0, 3aIIUCAHHOE BCETO JUIIH AeCATHIO 3HaKaMH. B manpHelimeM 1o JJIMHOM YHC-
na Oy/eM MOHMMATh KOJIMYECTBO 3HAKOB (1udp), Tpedyemoe AJis ero 3arnucu B AeCITUYHON CH-
cTeme cuuciienus. Takum oopazom, amuHa rciaa 1 000 000 000 pasna 10.

Hanee nyist cpaBHEHUS:

256%=65 536, mrHa YKcna paBHa S,
256°=1 208 925 819 614 629 174 706 176, ;inHa uncia paBHa 25, 1)
21%=1 267 650 600 228 229 401 496 703 205 376, QIMHA YKCIa PABHA ....7

Teneps mocMOTpUM Ha TEPBBIM AOCOJIOT, B KOTOPOM MBI CTsDKaeM 256 B MUJUTHAPIHOM

creneHn AGcomoTHBIX CyObsiiepHbix CHHTE30B:
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256 1000000000

KakoBa nnunHa uncna? - cupocute Bbl. [IpeacTaBuTh Takoe YMCIIO MPUBBIYHBIM HaM PSAIOM
madp (Kak MbI IPEACTABHIA, HampumMep, 256°=65 536 n apyrue uncna (1)) TeXHHYCCKH HEBO3-
MoxHO! U celiuac Mbl MOMMEM TTOYEMY.

Hns Beruncienus qiuunbl ynucina Y4 CJ/I0 B MateMaTuKe eCTh MpocToi anroputm. K menoit vactu
JIECATUYHOTO norapuq)Mal ot YHCJIO neobxoaumo npubaBuTh 1, Utak:
JUIMHA (YUCJIO)=1+11EJIASI UACTD ( LOG10 (YHCJIO) ).

Crnenys Mmatematnyeckomy anroputmy (cMm. Ilpunoxkenue *), Mbl BBIYHCIWIN JJIUHY YHCIIA

256 1000000000 s papma 2 408 239 966. A 3HAYUT UMEHHO TAKOE KOJIMYECTBO LU(P HAM IIO-
HaJI00MTCS, YTOOBI 3aIMCaTh €ro MPUBBIYHON HaM ITOCIIE0BATEIbHOCTHIO IIU(D.

[TonpoOyiiTe caMy BBIYHUCIUTD JUIMHY YKCIa BTOPOTO AOCOIIOTA.

OpHako, Kak Obl MBI HE JEMOHCTPHPOBAIM OTPOMHBIC 3HAYCHHS JUIMH 4rcen AOCOIIOTOB,
UX MacmTad Bce paBHO HE MPOKUBACTCSL.

[TonnpoOyem HaiiTu O60s1ee HarJIgIHbIE IPUMEPHI.

1-v11i A6contom

256 1000000000 AGeomrorHbIX CyOnanepubix CUHTE30B!

Jmmna uncna 2 408 239 966 3nakoB. UToOBI oueHUTH MacmTad, 6epeM MIKOJIBHYIO TET-
panky B ki1eTouky (30 x 42 KJIEeTKM) U 3aIUChIBaEM B IEPBYIO KIETKY JII00YI0 Py, HaIIpUMep,
uudpy 7.

bepewm, 6epem Terpans! He nenumcs. ..

Jlanee B KaxIyr0 KIETKy MUIleM Mo oaHOM nudpe (modoit ot 0 1o 9), crpemsce 3amoi-
HUTH 2 408 239 966 KieTok.

Cnpaska: mempaonwii aucm cooepxcum 2 520 xknemox, u umeem pasmep 21x14.8 cu, a
evlcoma oowell WKoIbHOU mempaou 6 kiemky (96 aucmos) pasna poeno 1cm.

Terpanp 3akanunBaercsi? bepem crieayromyto! 3aTeM CIenyOMYyo ... U CIEIYIOUIYIO TeT-
pangs... !N

A moka BpI BeITIONHSIETE 3TO YBIIEKaTeIbHEHIIEE 3a1aHNe, TyTEM HEXUTPHIX BBIYMCICHUH,
MBI IOCUMTAJIH, YTO JId 3amucu uudp uncia nepsoro Abcomora (256 1000000000y gay nona-
no0uTCs:

955 651 nuct wiu cTomnka Terpaje Beicotor 99,5 metpos! (cm. [Ipunoxenue **)

Hy uro e Brl nepecranu nucars? Kyna sxe nenace Bama ycrpemiaeHHOCTB?

Jlagno! Unem nanee! A nanee Bce yBEIMUMBAETCS C TOJIOBOKPYKUTEIBHOW CKOPOCTBIO. ..

2-oti Abconrom

512 B crenenu 2 TpmiuinoHa A6comoTHeIx CyobsnepHbix Cuntes3os!
517 2000 000 000 000

! Necsirmanerit norapudm ot YHCJIO -lg(YUCJIO) - TO TOKA3aTeNb CTEIEHH, B KOTOPYIO HY>KHO Bo3BecTH 10,
qTo0BI TONTyauTh YUCJIO:
4UCII0 = 10'9CMEI0)
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JnuHa yncna cocraBnser 5 418 539 921 952 3nakoB. /lemaeM BTOPYIO MOMBITKY 3alIMCATh

Bce IUGPHI UKcia B TETPab U CKJIaJAbIBAEM TETPaau B cTONKY. [lomydyaeM okoio
224 000 m = 224 xwm,
YTO COMOCTaBUMO C PAcCTOSTHUEM OT MOCKBBI 10 Bs3bMBL.

Kak Bam snaTy3nasm? He yrac? A, Beib, caMoe HHTEPECHOE HAC XKJIET BIIEPEH.

[Tpucrernure pemuu! B3neraem!

3-ti Abcontom

1024 B yetbIpex KBaIApHIUIMOHHOH cTrenieHn AbcomoTHbIX Cyobsaaepubix CunTe3oB!

1024 4 000 000 000 000 000

Bce nudpsl ynciia 3anuceIBalOTCS B CTOIKY TeTpajaei BeicoToit B 497 735 kM. K mpumepy,
cpennee paccrosiaue ot 3emiu 10 JIynsr Bcero aumb 360 000 kM.

[IponomkaemM? OT TMHEUHBIX BEJIMYMH MEPEXOJIUM K ILIOIIAAsIM!

5-u Abconrom

4096 B cTeneHN MIECTHAIATH CEKCTHIUTMOHOB AOcomoTHBIX CyOobsnepHbix CuaTe30B!

409616 000 000 000 000 000 000 000

3anosHss ooume Tetpaau (96 aucToB) MU(paMK YUCIa U YKIAAbIBas MX PSIOM, MOKpPbI-
BaeM IUlomaas B 14 pa3 MPeBBIIIAIONIYI0 TMOBEPXHOCTh 3€MJIM C Yy4YETOM OKEaHOB
(5,10072x10™ m2).

6-o01i Abconrom

8 192 B TpuAmaTé 1ByX CENTUILTHOHHOU cTerieHn AOGcomroTHBIX CyOobsnepapix CuHTe30B!

g 19232 000 000 000 000 000 000 000 000

[ToxpeiTas o0mMMHU TETpaisIMu, C 3alKChio LU(p yucha, miomans B 1,4 pa3a Oosblie mno-
BepxHoctr Connna (6,07877x10% v2)!

[Tonxonsuiye noBepxHOCTH 3aKOHUMIMCH. [lepexonum k obovemam! Terpamu ¢ uudpamu
yucia 7-oro AGcomroTa 3aiiMyT Tpeth o0bema 3emiu (10,8321 10%° M%), a BBUTOKEHHBIE CTOTI-
ko# B 10 pa3 npeseicat auamerp Mieunoro Ilyru (= 10%km.).

O6bem TeTpaneit ¢ mudppamu uncia 9-or A6comtora B 1.4 paza npessiiiaer oo0bem ConHIia
(1,40927-10%" m?).

K coxanenuto y Hac OoJblile TeTpaiell He HAIIOCh M MPUAETCS MepeTu Ha OoJiee MeNKue
Hocutenu! bepeMm (romacTep U akKypaTHO HadMHAeM MUCATh 10 OJHON HU(pe HAa KaKIOM aTo-
Me. Kakas nmocama! McnrcaB kaxaplii aToM B 3-X MEpHOUW BceneHHOM, yaanoch 3anucarh einu-
KoM 1udpsl Becero muib 22-ro AGcomtora (1o mojc4yeraM y4eHbIX Bo Beenennoit mopsiaka 10 B
80 oit crenenn atomoB) (cM. [Ipunoskenue ***).

Ecnu xe Mpl nepeiiieM B MeTaraiakTuky, B KOTOPOl IO OPUEHTUPOBOYHBIM ITOACYETAM
1073 741 824 BceneHHBIX, TOJOOHBIX HAIIeW, M C HOBBIMH CHJIAMHU TPOJIOJKAM TMOMANUCHIBATH
Ka)X/IbIif aTOM, TO aTOMOB B MeTarajgakTHKe XBaTHT JIMIIb JJIs 3anucu nudp uncna 24-ro Adco-

mota (koauuecTBo mudp uncia 24-oro A6eomora - 7,8282 x 108>, 25-oro - 1,6161 x 1089).



Ha ceronHsamHuil 1eHb TPaKTUUYECKH CaMbIM OOJIBIIMM YHCJIOM B MaTeMaTHKE CUUTAETCs
I'yron. 1o uncio BBeneHo B 1938-M rogy amepukaHCKUM MaTeMaTUKoM DaBapaoMm KacHepom u

paBHsieTcs 1 U cTO Hyne:
10000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.
Takoro Konu4yecTBa 3HAKOB HaM OYAET JOCTaTOYHO, YTOOKI 3anucarh muQpbl yucia 28-oro

Abcomoral

Jlanpiue ¢ HarJIssJHIMUA IPUMEPAMU COBCEM HEIIPOCTO, a MBI €II€ TOJIbKO B CAMOM Hauaje
nyTu!

[Tpeanpumem OTYasHHYIO MONBITKY, U Bce LU(PBI, KOTOPbIE Mbl CMOIJIM 3aIlMcaTh Ha BCEX
aroMax MeTtarajakTuku (a 3TO BCErO JHIIL OKOJIO 10%° 3HAKOB), 3allMIIEM Ha OJMH aTOM, U
IPEJCTaBUM, YTO TAKUM K€ KOJMYECTBOM 3HAKOB MCIIMCAH KaX]bpli aroMoM Mertaranaktuku. B
3TOM cirydae MbI cripaBuMcs ¢ 51-pim Abcomorom! T.e. 24-it AGcomoT o KoamdecTBy nudp B
cpaBHeHHH ¢ 51-M B MacmTabe Meraranaktuku BoctipuanMaercs ATOMOM?!

Kak BBl qymaere, ¢ Kakoi CKOpOCTbIO BO3pacTaroT yucia B Abcomorax? MoxeT KTo-To
YK€ 3aMETUJI, YTO IOCIIEIOBATENbHOCTh uncen AOCOIOTOB ATO F€OMETpUYECKasl IPorpeccus B

CTEMEeHH FeOMETPHUECKOl mporpeccun!

Ay = (256 x 2N)1 000000000 x 2 oooN’ N =0,1023.

Bo3moxHO, TMHAMUKa BO3pacTaHUsl YMCENl OTPa)XkaeT AMHAMUKY B3PBIBHBIX IPOLIECCOB B
[IOKa HENIO3HAaHHBIX HAaMU NPOCTPAaHCTBAXx!

K coxanenuto mmHy yucen ocraBmuxcs 973 AOGCOIIOTOB BBIpa3UTh HATJSAHOW BEIUYU-
HOM HaM MOKa He YAaNoCh... XOTs, €CIU JUIsl HarJIAJHOCTU JAONMYCTUTh MaTepUaibHOCTh U OM-
HAKOBOE CTPOECHUE TPEeXMEepHOU MaTepuu Bcex 256-tu IIposBneHuid, u 3KCTpanogupoBaB CTpoe-
HUE MEePBBIX mecTh Ha 256, To B aToMbl 146-0ro [IposiBieHns MOKHO OBITIO OBI 3amHcaTh UQPHI
yucia 1024-oro AGcomroTal

Bneuarnser, e npasaa nu?

A Tenepsp, nmoka Bamr Mo3r melTaeTcsi BEpHYThCS B HOPMaJIbHOE COCTOSIHME, 3arjiiHEM B
TabJIMIly Ha COKpalleHHOoe oOo3HaueHHe KonudecTBa AbGcomotHoro CyOwsaepHoro CuHTesa
1024-ro AbcomroTta u omernM Mmtocepaue OTma u Biaabik, SBHBIIMX HaM TaKy TCHHAIBHO
IPOCTYIO U KOPOTKYIO CUCTEMY CTsDKaHMs, M30aBUB HAC OT MPOTOBAPHBAHMS ITHX HE0OO3PHMO
rpOMaHBIX yHce!

CaMpIM OOJIBIIMM JIOTTYIIEHHEM B HAIIMX MOCIETHUX TMpUMepax ObUIO MPUHSITHAE BO BHU-
MaHMe JIMIIb 3-X MEpHO HaOmogaemoro BemiectBa Beenennoi. Ecnu 661 Mbl yunn MHOI'O-
MEPHOCTD, BepositHee Bcero, 3anmucain 0bl udpel uncia 1024-oro AGcoirrora, He BRIXOIS 32
IpUENbl ECTUNPOSBICHHON MaTtepuu. OAHAKO, MBI €Ie B yTH K MOJHOLEHHOMY OCO3HaHHIO
MHOroMepHocTd. C Ipyroit CTOPOHBI MBI HEMHOTO CITyKaBuiIM. Hamm cpaBHEHUs, IpUBECHHbIE
BbIIlIE, TOKa3bIBaJIM KOJMYECTBO 3HAKOB YHCIIA, BhIpakaroliero AOCoIoT, ero JUIMHY, HO HE ca-
Mo uucio! BeromuHaem, B camoMm Havanie Mbl roBopuitd, uyTo yucioM 1 000 000 000 u3 10-tu

udp MOKHO BeIpa3zuTh Muuap Equnun A6comotHoro CyObsinepaoro Cunresa.



K coxanenuto, conoctaBuTh Koan4uecTBO AOcomoTHbIX CyobsaepHbix CuHTe30B 1-r0 AG-
COJIFOTA C JOCTYITHOM ISl BOCTIPUSITUS BEJIMYMHONW HAM TakK W HE YAAJIOCh, J1aXe MPEANOI0KUB
HaJM4Khe OJMHAKOBBIX 3-X MEPHBIX aTOMOB BO Bcex Bceenenuwix 256-oro [posiBienus. Onnako,
YCTPEMJIEHHOMY UHWTaTeNll0 MpeiJlaraeéM pelIuTh 3aJady. Kakoe xoiuyecmso AOCOIIOTHBIX
CyOpsnepabix CHHTE30B JTOJDKEH COAEP)KaTh KaXAbI 3-X MepHBIH atrom BceneHHbIx 256-0r0
[TposiBnenus, 4TOOBI BMECTUTH B “TpeXMepHYI0 Mareputo” 3toro [IposiBienus konmyectBo AO-
comoTHbIX CyObsinepHbix Cunte3oB 1-ro AGcomtora. Mbl JuIlIb PU3HAEMCS, IO CEKPETY, YTO
3TO KOAUYECME0 TPAHINO3HO!

A tenepb coBcem mmenotoMm: IIPEJ[CTABHTE cebe kakoe koauuecmeo AbOContomuozo
Cyovsioepnoco Cunmesza moocem evipaxcamv uucio 1024-oc0 Abconoma, ona sanucu yughp
KOMopo2o noHadobunuce éce 3-x meprole amomwvl 146-oco Ilpossnenus...

Teneps Bbl MOkeTe XOTh UyTh-4yTh OCO3HATh Kakoi 00beM AGcomoTHOro CyobsaepHOro
Cunre3a Hanpasun Bam Oren B ceroassiHell npakTuke cTsbkanus Adcomntora. M Bce 310 Ha0
CyOBsSIEpHO BMECTHTBH!

KoneuHo xe, ss HOMHOTO OTBJIEKCSI OT TJIaBHOTO BOIpOCa CTaTbH. MeToAbl YCKOPEHHOTO
cTspkaHus cymiectByroT! OmHako, B Hayaie Heo0X0AUMO 0Cco3HaTh 00beM AbcomoTHOoro Cyon-
aneproro CuHTe3a Kaxkaoro AOCOII0Ta, U B KOHTaKTe ¢ BiaibIkoil BEISICHUTH, KAKOE €ro KOJH-
YeCTBO MOKET BMECTHUTH Baiiie ¢puznueckoe Tejao Ha JAHHOM 3Tarie CTsHKaHus!

Hy xak, BpoxunoBunucs? Toraa dero sxxaem? Broxuynu norimy0xke, U ¢ paoCThIO 3a CTS-

sxanug!

P.S.

Ham ypnanoch nuiib oueHb MOBEPXHOCTHO NMPHUKOCHYTHCS K OCO3HAHMIO MaciiTaba TOro
konudectBa AbcomoTHoro CyobsaepHoro CunTesa, KOTOpeiM HajaensseT Hac OTel] B mpolecce
cTspkanus A0comoTta. Ero mouis konoccansHa! HeBosibHO HampammmBaercst Bonpoc: ITomyuus ot
OTia Takoii moJapoK, YTO MBI C HUM Jienaem?

B OonbuimHCcTBE citydaeB cTspkaHue AOCOJIOTa JaeT BO3MOXKHOCTh HamMcarh 00 3TOM B
AHKeTe, IPUCTYIUTH K CIEIyIOIEMY 3Tally WHAUBUIYAIbHBIX CTSDKAHUM M YCIEIIHO 3a0BbITh O
HEM. AHaJ'II/ISI/Ip}ISI BBINIECKAa3aHHOC, CTAHOBUTCA ACHO, YTO MOTCHUOUA ITPUMCHCHUA Abcoirora
0e3rpaHuyeH, a METOJUK €ro MPUMEHEHHS MaJIo.

[Tpennarato Hauath OOMEH MPAKTHUYECKUM OIBITOM NpuMeHeHUs: AOcomtoTHoro CuHTesa.
}Kenafoumx MIPUHATH Y4aCTHEC B MO3TOBOM IHITYPME 110 IMporpamMmMam CTsSKaHUA WIH TPUMCHCHUA
Abcomora BO npuriamaio HarpasisTh CBOM MaTE€pUaIbl U MIPEUIOKEHUS 110 aJIpecy:

alehnovich74@mail.ru.

Tax oce npusemcmeyiomcea dncenaouiue HAPUCOBAMd UINIOCMPAYUL K NPpUMeEpPam, npuge-
oennvim ¢ cmampe! HapaboTanHble MaTepuaibl OyqyT CHUCTEMAaTU3UPOBAHBI M BBUIOKEHBI Ha
JIOCTYITHOM pecypce.

XKenaem ckopeliero BOCX0x1eHus!

Mertaranaktuka xnet Bac!
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IMPHJIOKEHUE

MaremaTudeckue (pOpMyJibl M AJTOPUTMbI PACYETOB

*BeruunciieHne JJIMHBI YHUCJIA
Maremarnueckas opmyria sl BBIMUCICHUS JIIMHBI yuciia M, To ecTh Kom4yecTBa 3Ha-
KOB, KOTOPBIMH 3aITMCHIBACTCS YHCIIO, UMEET BUJI:
IM]| = [1lgM] + 1. (1)
3nech ||M|| - BBenenHoe Hamu o0o3HaueHue JuIMHBL yncia M, |x| - nenas yacte yucna x,
OKpPYTJIEHHAs! B MEHBIIIYIO CTOPOHY.
UYucna, ob6o3Havaromue konudectBo AOcomoTHRIX CyOomsaepHbix CuHTe30B (ACC) mis
KaXJI0TO U3 AOCOIIOTOB, MPEJICTABIISIOT COOO0M MOCIEA0BATEILHOCTD:
A, = 2 (m+7)x2""tx1030*6 )
Hcnone3ys (1) BBIYUCIUM JUIMHY KQXIOTO U3 Ynced Ay
ALl = [Ig(2+7*2 X109 | 4 1 = [(n+ 7) x 2771 x 103746 x 1g 2] + 1.
Haiinem myiuHy riepBoro ymucia mnociaeaoBareabHocTy (2), mojacraBuB N=1:
|A ]l = 8 % 10° * 1g 2+1=2 408 239 966.
Amnanorn4yno Beramcsiercs ||A,||=5 418 539 921 952.
[TockonbKy AMUHBL YKcen A,, IPU YBEIHMYEHUHU N OBICTPO PACTYT, VIS UX OLIEHKH BOCIOJIb-
3yeMcs npencrasienueM 10P:
(n+7) x 2271 x 1037%6 x |g2 = 107,
TOTa
p =lg(lg2 x (n+7) x 2071 x 1037*¢) =Ig((n+ 7) x 1g2) + (n — 1)Ig2 + 103"*°,
®dopmyna sl ONEHKH JUTHHBI YHCTIa IIPUMET BT
ALl = 101g((n+7)><1g2)+(n—1)1g2+103n+6.
Yucno p =lg((n+7) xIg2) + (n— 1)Ig2 + 103"*® - uppanmonansHoe. YuuThiBas,
gro p = |p| + {p}, (tue {p} - npobHast yacTk YKCIa) MOKHO 3AIMCATH:
ALl = 10[1g((n+7)xlg2)+(n—1)lg2+103N+6]+{1g((n+7)xlg2)+(n—1)lg2+103“+6}’
U TIPEJICTAaBUTH OIIEHKY B BHJIC:
A, ]l = A = 10[18(M+7)x1g2)+(n-DIg2+1037*¢| 11 4 = 10fle((+7)x1g2)+(n-Dlg2+103"+}  (3)
Tak, Hanpumep, BbIUUCIEHHAs 110 Gopmyre (3), olleHKa JUIMHBI yucia A,,, s 22-0ro

AO0coiroTa UMeET BU:
A, ]l =~ 1.831 x 107°.

** Pacuer KoJIMUYECTBA TeTpaaei
I[anee JJIsA 60.1166 SPKOTO BOCHIPHUATHUSA YUTATCIICM HU3JIaracMoro B CTaTb€ MaTcpuajia, aBTop

NPEIIOKIT 3aIMCaTh KaKI0C U3 YKCENl, BhIpakaromux uiuHy ||Ap|| B 00yt TeTpaap B KiIeT-



Ky. IIlpuBeneM mMareMaTHdecKkuil alnropuT™ JUis pacyeTa KOJWYecTBa TeTpajael, He0OX0IUMOTO

JUIA 3allMCH JJIMHBI YK ClIa.

ITapamertpsnl o0mmeii Terpaan (96 1ucToB)

Komnyectso Pasmep, M
KIIETOK Iupuna | Juuna | Beicora | Iliomans, M | O6vem, m°
Q W L H S %
TeTpaab 241 920 0,148 0,21 0,01 0,03108 0,0003108

Jlnst Toro 9ro0Bl y3HATH KOJIMYECTBO TeTpajaeil Q,, TpedyeMoe s 3alucH JUTHHBI Yuciia
A,, HeoOxomumo ero miuHy ||A,|l pasmenuts Ha KommuecTBO 3HaKOB TeTpamau Q. IToCKONBKY
I|AL ]|, MBI ipencrasumu B Buge 10P, To u urciao Q yaoO0HO MPeACTaBUTh TaK XKe:
Q =109rgeq=1gQ.
Takum oO6paszom,
10P

— lAnll 10P~9 = 10P~'8€Q,

= 4
QTL 0 104 ( )

YMHOXUB KOJIMYECTBO TeTpa,[[efI Qn Ha I1oaab S, HOHyIH/IM I1omaab Sl’l’ HOKprBaeMyIO
TCTpAliIMU C I_II/I(l)paMI/I JJIMHBI YHuCJjia An, 1 COOTBETCTBCHHO yMHO)KI/IB Ha O6’LCM V_ 06’beM VTl’

3aII0JTHEHHBIH 3TUMHU TETpaIsIMHU.

S, =S x 10P718Q = 10185 x 1077180 = 10!85+P-l8Q (5)

V, =V x 10P~18¢ = 1018V x 10P~18Q¢ = 10l8V+P-lgQ, (6)
AHaJOrMYHO HalIeM BBICOTY CTONKH TeTpaaed Hy:

H, = H x 10P718¢ = 10!8H x 107~18Q = 10l8H+p-18Q, (7

Bocnonb3oBaBumiuce  popmynamu (3), (4)-(7) Mbl BBIUHMCIWIA OLEHKH JJIUH 4YHUCEl

A,,n =1,1024 B nporpamme Microsoft Excel.

IIpuMeps! BLIYUCIEHUI 118 NePBbIX AecsITH AGCOJI0OTOB

KOMNnM4yeCcTeo BbICOTA 3
N ONWHa yucna TeTpanei CTONKM, M MNnowadk, m Obkem, m
ALl Qn H, Sn Va
1| 2.4082 x 10° 9,055 99,5 3,0939 x 102 3,1
2| 54185 x 10"%| 22308066 |2,2398 x10° |6,9613 x10° | 69613 x 103
3| 12041 x 10 "%| 49773 x 10" 49773 x 109 | 15470 x 107 1547 x 107
4| 2.6491 x 10 "°| 1,0950 x 10 "% 1,0050 x 10 12| 3,4033 x 10 12| 34033 x 1010
5| 57798 x 10%%| 2,3891 x 10 7| 2,3891 x 10 15| 7,4254 x 1015 | 74254 x 1013
6| 1.2523 x 10%%| 5,1764 x 10°"| 51764 x 10 18| 1,6088 x1019| 1,6088 x 1017
7| 2.6972 x 10%%| 1,1149 x 10%*|1,1149 x 10 22| 34652 x 1022 | 3 4652 x 1020
8 57798 x 10 %] 2,3891 x 10°7|2,3801 x 1025| 7,4254 x 1025 | 7 4254 x 1023
9| 1,2330 x 10 *%| 5,0968 x 107"| 50968 x 1025| 1,5841 x1027| 15841 x 1027
10| 2.6202 x 10°%| 1,0831 = 10**1,0831 x 10 32| 33662 x 1032 | 3,3662 x 1030




*** 00 aromax u BceneHHbIX

Jlanee Mbl IpUBOJUM MaTeMaTHUUYECKUE pacueThl KOJIMYecTBa BCENEHHBIX B Pa3IMYHBIX
MPOSIBJICHUSX, OJHAKO XOTHUM YTOUYHHMTH, YTO HCIIOJIb3YEM JIMIIb CaMbIii TPUBUAIBHBIN paKypc
BUJICHUA CTpoeHus [IposiBieHui, KOTOPBIM XOpoul JiJisi JOCTHXKEHUS OJHOW U3 LEJeld CTaTbU -
MOWCKA IPUMEPOB I OCO3HAHMs MacITaboB uncen Abcomora MBO.

Cornacno Pacniopspxenuto 6: YauBepcyM (VH) - 64 Beenennwix (B), Enunoe (Ex) - 128
YuusepcymoB, Beeenunoe (Bc) - 256 Enunbix, Meraranaktuka (Mr) - 512 Bceenunbix, mep-
HOCTHOW opranmsauuein marepuu Ilpucyrcreusamu.

Jlns pemieHus 3aa4u, MOMCKA HATJISIIHBIX MPUMEPOB, MAIOUIUX MPECTaBIEHUE O YHCIaxX
AOGCOIOTOBOB MBI CleJald MPEArooKeHue, uto Bce Bceenennbie, YHuBepcymbl, Enaunbie u
Bceenunbie MeTarajiak THKM UMEIOT OJMHAKOBYIO CTPYKTYPY, KOTOPYIO JJIS HAIIETO CIIydasi Mbl

MIPEACTABUIIM CIEAYIOIIEH cXeMoun
Mr
Bcl 512 Bc512

Egl 256 En2%6 Enl 256 Ef256
YHl 128 Y128 YHl 128 YH128 YHl 128 VH128 YHl 128  VHI128

Bl 64 B64 Bl 64 Bod B1 64364 Bl 64 Bod Bl 64 Bod Bl 64 B64 Bl 64 Bod Bl 64 Bo6d

Takum oOpazom, konruecTBO BeenenHbpix B MeraranakTike paBHO:
512 X 256 X 128 X 64 = 1073 741 824 ~ 10°.

Toraa, KOJMMYECTBO TPEXMEPHBIX aTOMOB B HHX (3/16Ch MBI CACIAIH MPEANOJIOKESHHE, YTO
Bce BceneHHble MOJOOHBI HaIle M COJEp)KaT OJMHAKOBOE KOIMYECTBO aTOMOB TPEXMEPHO
Ha0JII0JTaeMOTO BEIIeCTBa) OyIeT paBHO:

10° x 108° = 10%°.
Jlist cpaBHEHHS KOTMYECTBO UG Yucia:
24-oro A6comora =~ 7,8282 x 1083,
25-oro A6comora ~ 1,6161 X 1089 (1,6 pa3 6omblie KOIUUECTBA ATOMOB B MT).

3anoMHUM Kaxabli U3 aTOMOB TpeXMEpHO HaOI0JaeMoro BellecTBa Hamieid Meraramak-
ik 108° 3Hakamm, TOrma KOJMYECTBO 3HAKOB, KoTopoe “OymeT coaepkarb MeTaramakTuka”
Oyzer paBHO:

108° x 108 = 10178,
JIy1st cpaBHEHUS KOJTMYECTBO UG YUCIIa:
51-oro A6comor = 2 X 10173,
52-oro AGcomota ~ 4 X 10178 (unu 4 Mr ¢ aromamu, copepxkamumu 108° 3nakos).
B pamkax caenaHHBIX HAMH MPEANONIOKEHUH BBIYUCINM KonudecTBO Beenenubix B N-oM

nposisnenun. HeTpynHo yBuzieTh, uto oHO paBHO: 231N X ... X 512 X 256 X 128 X 64, unu xe

(94+N)X(N—-2)
23+N X ... X 29 X 28 X 27 X 26 — 23+N+~-~+9+8+7+6 — 2—2

Tenepbs MbI MOKEM OnpenenuTh, HoMep [IposiBiIeHUs, B aTOMBI TPEXMEPHO-HAOII0JAEMOTO
BelecTBa BceneHHbIX KOTOPOTro MOXKHO, 3anucarh udpsl yncna 1024-oro Abcomora? Konuue-

ctBO atoMoB B N mposiBieHusx onpenensercs Gopmyoit:
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(9+N)x(N-2)

2 X 1080'
Jmina ||Aqg4 || paBha:
|A1024]l = 101g((1031)><1g2)+(1023)1g2+10307s’
CJIe10BaTEILHO
10'8((1031)x1g2)+(1023)1g2+103°78 _ Zmzxnzﬂ 1050

Pemmm IIOCJICAHECEC YPABHCHUC!

(9+N)x(N—2)
101g((1031)><1g2)+(1023)1g2+103°78 = 1082 2 +80

)

1g((1031) x 1g2) + (1023)Ig2 + 103078 = (9+N)>2<—(N_2)lg2 + 80,

N2+ 7N —18 — lgiz(lg((msn x 1g2) + (1023)lg2 + 103978 — 80) = 0.

(8)

9)

(10)

B pesyabrate permmB kBaapatHoe ypaBHenue (10) ¢ momomipro ONn-line kampkynstopa

(http://ru.onlinemschool.com/math/assistance/equation/quadratic/) momayunau
N, ~ —152,7543 u N; ~ 145,7543.

Takum oOpazom, nudper 1024-oro AOcomiorta, aiuHa yKciaa Kotoporo (cormacho (9))

|A1024 ] = 1033884455 vioxHo 3ammcarh nuimb B aToMsl Beenennsix 146-oro IposBnenus, Ko-

T~ 1034-39,4-94-7

topoe (crnenys (8)) BMemiae TPEXMEPHBIX aTOMOB.

**** UnTepecHoe HAOMI0eHUE HJIH €CJIU ObI MbI HCI0JIb30BAJIH 16-pUYHYIO CHCTEMY

CYHC/ICHUA

Barnsaaute Ha 3amucu ynucen B 10-Hoit 1 16-HON cucTeMax CUUCICHHUS.

3anuch yncaa B PA3JIUYHBIX CUCTEMAX

10-nas 16-mast | N | B 10-0ii cucreme umcio Adco- | B 16-0ii cucreMe unciao AOcoirora
JIFOTA - YUCI0 8 CHEneHu UM 02060 6036€0CHHOE 8 CHHENEHb
256 100 0 2561 000000000 1 00000 ...000000
2000 000 0004 ¢ HyJeH
512 200 1 5122 000000000000 100000000 ...000000
4500 000 000 0004 Hy.1€it
1024 400 2 10244 000000000000 000 100000000 ...000000000
10 000 000 000 000 0004 o HyJIeit
2048 800 3 20488 000000000 000000000 100000000 ...000000000
? HyJIed
4096 1000 e e
8192 2000 (256 x 2NV)1000000000x2000% | 100000000 ......... 0000 0000
16 384 4 000 (2+%)><1 000 000 000 X 2 000N Hyseit
32 768 8 000
65 536 10000 ( | L
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PaccmoTtpum uncia AGCOIIIOTOB KakK MOCIeI0BaTeIbHOCTD, IPEICTABISIONIYI0 T€OMETPH-

YECKYIO MPOTPECCHI0 B CTETIEHU T€OMETPUUYECKO Mporpeccuu

Ay = (256 x 21V)1000000000 2000”’ N = 0,1023. (11)

3anumieM 4ncio Ay B yI0OHOM JUIsl TPEICTaBICHHS IIECTHAALATEPUYHON CUCTEMOI BHIE!

Ny 1000000000 X2 oooN

N
— 2000 000 000 x 2 000N +=x1 000 000 000 x 2 000N
Ay = <162 X 164) - 16 3

Jainee He TpyIHO YOSIUTHCS, UTO YMCIIO TIocheaoBatenbHocTd Ay, N = 0,1023, B mect-
HAALIATEPUYHOMN CHCTeMe CUUCTICHUS UMEET BUJI:
10000 0000 0000 0000.... ... ... 0000 0000 0000 0000 , N =0,1023

2000000000 x 2 OOON+%X1 000 000 000 x 2 000N HyJ1el

Taxkum o6pa3omMm, J11060e Yucja0 AGCoTI0Ta, 3anicaHHoe B 16-0ii cucTeme nmpeacras-
Jasiercsi 1 (equHMIIei) U MOCT€I0BATEILHOCTHIO HYJI€ii!

BosmoxHo, yncna B AGcoitoTax BBIpaXeHHBIC B 16-pudHON crucTemMe ObutH OBl ynoOHee
JUTSL BOCTIPUSATHS, & BO3MOXKHO 1 HeT. OJIHAaKO, Mbl YOEAUITUCH, YTO ONEPUPOBATH 16-pUYHOM CH-
CTEMOM CUUCIICHUS OONBIIMHCTBY, B TOM YHCJIE U aBTOpaM, yaaercsa ¢ 0onbimm Tpynom. [pen-
JlaraeM YMTaTENI0 TIOPa3MBIIUIITh HAa 3Ty TEMY U TIPH KEJIAHUU TIOJUCKYTHPOBATH C HAMH.

Broxnosennoro [To3nanus MateMaTukoii!

FHIXFEX P.S. WM JJUPHYECKOe OTCTYNJIeHUe

AHau3upys 3aMuch Mocae10BaTeIbHOCTH Yucel AOGCOIIOTOB MOKHO CJIENIaTh BBIBOJ, UTO
e€ 3HauuTenbHO mpoiie npeactaBuTh B Bujge YMCJIIA, 3anucanHoro B 16-puyHOil cucteme u
CTEIIEHU »storo ymcna, 3anucaHHoro B 10-puuHoil cucteme! MOXHO crenaTh MpEANonoxke-
Hue, uTo "Metamaruka" (MeraranakTudeckas MaTeMaTHKa) OMIEPUPYET CHHTE30M CHUCTEM CUHC-
nenus. Kak, HanmpuMep, B HaIleM ciIy4ae MOKHO OBUTO ObI ONepUpOBaTh CHHTE30M 16-pudHOi 1
10-oii cuctem. 1, BO3MOXKHO, Halll BBIXO/ B MeTaraiakTUKy CTUMYJIHPYET Nepexo/ ¢ IIaHeTap-
HBIX CHCTEM CUMCIIEHUS NMPUHATHIX B MAaTEMaTUKE HA HOBbIE, B KOTOPBIX 3aIPOCTO 3aIUCHIBAIOT-
Csl M BOCIIPUHUMAIOTCS TAKHE YUCIIa KAK:

T =~ 3,1415926535 8979323846 2643383279 5028841971 6939937510 ...,
1+V5

30JI0TOE CEYEHUE @ = ~ 1,6180339887 ...,

OCHOBaHHWE HaTypaJbHOTO Jiorapudma e =~ 2,7182818284 5904523536 0287471352 ...

BwmecTte Mbl MOYKEM MOPa3MBICIUTh HAJl 3TOW U PAJIOM APYTUX 3a/1ad.

JIro6utesib MaTeMaTUKU = MaTeMaTUuk

MaTteMmaTuk U MaTeMaTtTuk U ... U MatemMaTuk U MaTeMaTHUK

Marematuku CuHTe3a - 00be IUHANTECH!

C HamIy4IIMMu NOXKENaHUSIMH, ABTOPBI
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