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Mpeaucnosune

Hcja BcerZa 3aBOPaKUBAIM MeHA. Mama Hayuywia MeHA
YUTATh U MHUCATh 3a7,0JIT0 0 LIKOJIBI, HO B MIEPBBIM IIKOJIb-
HBI} leHb, BEPHYBILINCH JOMOM, A II0KaJI0BaJICA, 9YTO «Mbl HUYEro
He gvlyuunu!». [logo3peBalo, YTO poAuTeNN FOTOBWIN MeHs K 3TO-
My TPYZHOMY JHIO, PACCKa3bIBas, YTO B IIKOJIE MBI OyZieM U3yJ4aTh
MHOXeCTBO MHTEPECHBIX Belllel, U A CIUIIKOM OJIM3KO K CepAly
TIPUHSAJ 3Ty «OTKPOBEHHYIO ITponarasizy». Ho oueHb CKOPO 1 Havasn
MU3y4aTh IUIaHeTHl U JUHO3aBPOB, a TaKXKe YIUTHCA AelaTh 3Beplo-
IIeK U3 IUIaCTWIKHA. V] y3HaI MHOTO HOBOI'O O YHCJIaX.
A fo cux nop oyapoBaH YKCIaMU U Y3HAIO0 O HUX BCE HOBBIE
U HOBBle QakTel. ViMeiiTe B BUAY, 51 Bcerja rOTOB NOATBEPAUTD,
YTO MaTeMaTHKa HMeeT MHOKeCTBO Pa3HbIX CTOPOH — K IIpHUMe-
Py, OHa 3aHMMaeTcs reoMeTpHUYecKUMU UrypaMu, 3aKOHOMep-
HOCTSIMH, BepPOSITHOCTSIMH, — HO YHCJIA COCTABIAIOT QyHAAMEHT
BCETO0 371aHUA. A KakJoe 4uciIo obaziaeT cBoel MHANBUAYATIbHO-
cThi0. HekoTopele 0co6BIe YrCa BO3BBIIIAIOTCA HaZl OCTATbHBIMH
1, KQKeTCs, UTPaloT LeHTPAIBbHYIO POJIb BO MHOTHX 00JIacTAX MaTe-
Matuku. Camoe U3BeCTHOE 13 TaKUX YKce — YUCJIO T, KOTOPOE MbI
BIIepBBIE BCTpedYaeM B CBSI3H C OKPY:KHOCTSIMU, HO KOTOpOe HMe-
€T 3aMedvaTebHOe OOBIKHOBEHNE BEICKAKUBATH OYATO M3 HUOTKY-
/la B 33/1a4ax, B KOTOPBIX BpoZie ObI 06 OKPY>KHOCTAX U PeYH HeT.
BonpuivHCcTBO 4Mces, KOHEYHO, He MOXeT NpeTeHJ0BaTh
Ha TakKyo 3a00JaYHyI0 3HAYUMOCTb, HO, KaK IPaBUJIO, JaKe
y caMoro CKpOMHOTO 4McjIa HalzleTcsa Kakoe-HUOyb HeoObIdHOe
cBoMcCTBO. Y Jlyraca AzaMmca B «ABTOCTOIIOM IT0 ['ajlaKTHKe»* Yuc-
710 42 6pu10 «OTBeTOM Ha OcHOBHOU Bomnpoc JXKuzun, BeeneHHOMI
1 Bcero OcranbHOro». AZ[aMc IOACHIWI, I0YeMy OH BbIOpal UMeHHO

* Jyrnac A. ABToctoniom 1o I'anaktuke — M.: ACT, Actpessb, 2012.
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3TO YMCJIO: KOPOTKUH ONIPOC CpeU Apy3eli oKas3asl, YTO OHO HeBHI-
HOCHMO CKYYHOE U He UHTePECHO abcomoTHO HuYeM. Ho Ha camoMm
ZieJie 3TO He TakK, YTo OyZeT MPoAEeMOHCTPUPOBAHO B 3aKJIIOUUTENb-
HOU IVIaBe.

OTa KHUTa OpraHr30BaHa C IOMOIIBIO YHCEN, XOTA U He BCer-
Zla B IopsAAke Bo3pactaHudA. Hapagy ¢ maBamu 1, 2, 3 U Tak
Jajgee B HeHW ecTh Takxke rmaBa 0, rmaBa 42, miaBa —1, ria-
Ba % , maBa 7, masa 43252003 274489856000 u rinaBa V2.
O4eBHUHO, YTO MHOKECTBO JPYI'HX HEe MEeHee BO3MOXKHBIX IVIaB TaK
Y He CMOIVIM BBIOPAThCsA U3 YUCIOBOTO psiza. Kaxaas riaBa Hauu-
HaeTcsl ¢ KPaTKOTO M3JI0XKEHUSA OCHOBHBIX TeM, KOTOpPble B Heil
cozepxarca. He TpeBoXKbTeCh, €C/IM TaKOE BBEAECHUE IOKAXKETCs
BaM HETIOHATHBIM U 3aTa/JOYHBIM, a TAK)KE €CTU B HEM OYyT cozep-
’KaThbCA HUYEM He JIOKa3aHHbIe yTBepKAeHud. /lasblile Bce pasbsac-
HUTCA.

CTpyKTypa KHUTY O4YeHb IIPOCTA: B KaXKJOW IVIaBe pedb UJeT
06 0HOM KaKOM-HUOYIb UHTEPECHOM YHCIe ¥ OOBACHIAETCS, noue-
My OHO HHTepecHO. K mprumepy, 4UcIo 2 UHTEPECHO TeM, YTO pas-
HUIIA MEeXY YeTHBIMU 1 HEYETHBIMU YU CJIAMU IPOABIAETCA BCIOAY
B ¢u3nKe U MaTeMaTuKe; ynucio 43252003 274489856 000 unTe-
PECHO IIOTOMY, YTO 3TO YHUCJIO COCTOSTHUN Kybuka Pyouka.

[TocKONbKY YKCIO 42 BKIIOYEHO B KHUT'Y, B HEM TOXe€ JOJDKHO
OBITh YTO-TO UHTEpecHoe. Hy, fa, koe-umo o HeM MOXXHO paccKasaTh.

3Zech A JOKEH YIOMAHYThb IecHI0 Apso latpu «PectopaH
Annchl» — 6eCKOHEYHYI0 MY3BbIKAJbHYIO O6aiany, rae moapo6HO
¥ C TIOBTOPaM¥ pacCKa3hbIBAETCI O MHOXECTBE COOBITUM, BKIIIO-
yasa BBIHOC Mycopa. Ilocie gecATn MUHYT eHUA ['aTpu ocTaHaB-
JIUBaeTcs U roBOpUT: «Ho A mpuiien ciofa MOroBOPUTh C BaMU
He 06 3ToM». [ToCcTeleHHO, 0/IHAKO, BBIICHAETCS, YTO Ha CAMOM
JieJie OH TIPUIIEeNT TOBOPUTh UMEHHO 00 3TOM, HO MyCOp — JIMIIb
4acTh KapTUHBL. A Tellepb ITI0pa U MHe OCAe0BaTh IpuMepy Apiio
lFaTpu: Ha caMOM Jiejie 3TO KHUTA He O YUCIax.

Yucia — 3TO BpaTa, BOCIIOIb30BaBIIUCh KOTOPBIMU MBI MOXKEM
MOTPY3UTHCS B MUP CBA3aHHOM C HUMU IOPa3UTENbHOM MaTeMaTH-
ku. Kaxcdoe uucno — ocoboe. Ecu Bl HaurHaeTe BOCIIPUHUMATD



MNpeaucnosue

WX KaK HEYTO UHIUBUIyaTbHOE, OHU CTAHOBATCS TIOXOXKH Ha CTapPhIX
apy3seit. Kaxxzoe MOXeT paccka3aTh COOCTBEHHYIO UCTOPHIO. YacTo
3Ta UCTOPUS BeZIeT K MHOXKECTBY APYTHX YHCEJT, HO II0-HACTOSIIEMY
Ba)KHO, YTO CBsA3bIBA€T MX MareMaTuka. Yucjia — Kak JecTBy-
IOIIYE JINTIA B IpaMe, T/ie TIaBHOE — CIOXKET Y COOCTBEHHO /IpaMa.
Ho apama HeBo3MOKHa 6€3 e CTBYIOIIKX JIHII.

Yrobbl n3bexaTh Ype3MepHOI Je30praHu3anuu, s MOAeTuI
KHUTY Ha YaCTH B COOTBETCTBUY C XapaKTEPOM YHCeN: HebOoIbIIe
HaTypaJbHBIE YUC/IA, JPOOU, JeHCTBUTENbHBIE YHUC/Ia, KOMILIEKC-
Hble 4mcia, 6eCKOHEYHOCTh... 3a HECKOJbKUMHU Hen30eXHbIMU
UCKJTIOYEHUSAMU MaTepuaj U3jIaraeTcs B IOTUYECKOH MOC/Ie0oBa-
TEJbHOCTH, TaK YTO 60Jiee paHHHUE IVIaBhl 3aKJIaJbIBalOT GyHIa-
MEHT /i 6oJiee MO3AHUX JaXke TaM, I/le TeMa IOJHOCThIO MEHSET-
cs1. Takoi TOAX0/ CKa3bIBaeTCsA Ha OpraHU3alu YKuces U Tpebyer
HEKOTOPHIX KOMIIpoMHCCOB. CaMblIil CyIlleCTBEHHBIN M3 HUX Kaca-
eTcs KOMIUIEKCHBIX urce. OHM MOSABJIAIOTCSI OYeHb paHO, IMOTO-
My 4TO 6€3 HUX 51 He CMOTY TOBOPUTB O HEKOTOPHIX 0COBEHHOCTSX
6oJiee IPUBBIYHBIX YKCeNT. TOUHO TaK jKe MHOT/a KaKasa-TO CJIOKHAsA
TeMa IOSBISIETCS BAPYT B HEOXKUJAHHOM MeCTe, IIOTOMY YTO 3TO
MeCTO — eTMHCTBEHHOE, T/Ie €€ eCTh CMBIC YIIOMAHYTb. EC/n BbI
BCTPETUTE OJVH U3 TaKUX Maccakell 1 0OHapy:KUTE, YTO BOCIIPHU-
HHMMAEeTe ero C TPYZAOM, IIPOIyCTUTE U IBUTAKTeCh Jabiiie. Bl cMo-
JKeTe BEPHYThCSA K HEMY TIO3KE.

DTa KHUTra — CBOET0 Po/ia TEKCTOBHIH CIIPABOYHUK K MOEMY TIPH-
Joxxenwuto 111 iPad mog Tem ke HazBaHUeM «HeBeposTHBIE YHCIa
npodeccopa Ctroapra» (Professor Stewart’s Incredible Numbers).
YToOBl YUTATh KHUTY, BaM He HY)XHO HCKaTb 3TO MPUIOKEHUE,
¥ Ha000pOT: YTOOBI M0JIb30BATHCS MIPUJIOKEHNEM, KHUTA He HYX-
Ha. BoJiee Toro, TIepeceYeHU MKy HUMU OTHOCHUTETFHO HEMHOTO.
OHU TIPOCTO JOTONHSAIOT APYT APYyTa, MOTOMY YTO KaKABIHA U3 ABYX
HocUTesIel MOXKeT ZieJlaTh YTO-TO, Yero He MOXKeT IPYToM.

Yucia v mpaBia HEBEPOATHH — HE B TOM CMBIC/IE, YTO HEJb-
351 BEDUTh HUYEMY, UTO BBl O HUX CJIBIIIUTE, HO B TTOJIOKUTETHHOM
CMBbIC/IE: B HUX BCEIJa eCTh YTO-TO, 110 IOBOAY Yero MOXKHO BOC-
KJIMKHYTb «Bay!». V1, 4TOOBI IOYYBCTBOBATh 3TO, HE 00I3aTENHHO

11
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WX CKJIaZABIBaTh. MOXXHO MMOCMOTpeTh, KaK Pa3BUBaNACh UCTOPUSA
Yyuces, OL[eHUTh KPacoTy 3aKOHOMEepPHOCTeM, y3HaTh, KaK OHU
HCIIONIb3YIOTCS, TTOYAUBIATHCA cloplipu3aM: «Hukorza He gymait,
YTO YUCJIO 56 Tak oyapoBaTeabHo!» /la, yAUBUTENBHO, HO 3TO Jet-
CTBUTEJILHO TaK.

Jpyrue ducia To)ke HeBepOsSTHO UHTepeCcHbI. BKiIrovasa 1 yuc-
JI0 42.



UYucna

1,2,3,4,5,6,7, ... YTo MoXxeT OBITh mpotie? TeM He MeHee UMeH-
HO YHCJIa — BO3MOXKHO, 00JIbIlle, YeM YTO-THUO0 — IO3BOJIMIHN
YeJIOBEYECTBY BHITAIIUTD Ce0 U3 TPA3U M YCTPEMUTHCS K 3B€3/]aM.

OTaenbHBIE YKCIa UMEIOT COOCTBEHHBIE XapaKTEPHbIE YEPTHI
U BEJyT B caMble pa3Hble obOacTu MaTeMaTuku. OAHAKO, MIPEXKIE
yeM pacCMaTpPHUBAaTh YMCIA IO OTAETHHOCTH, HAM CTOUT OPOCUTH
GeTVIbIi B3I/ Ha TPU CEPhE3HBIX BOTIPOCA: KaK BOZHUKIIU YHCIa?
OTkyza B3stach KoHIenuusa uncaa? Y umo makoe, cCoGCTBEHHO,
yuciaa?

Mn poucxorxkaeHume 4yucen

Oxkosio 35000 seT Ha3az, B BepxXHeM IajeoauTe, HEU3BEeCTHHIHN
YesToBEK BhIpe3ast 29 3apyOoK Ha Mayioi 6epIioBoOii KOCTH ITaBUaHa.
KocTb oTa ObUTa HaleHa B eliepe B ropax Jle6om60, uto B CBas3u-

JIeH7ie, a TIOTOMY TaK U Ha3bIBaeTcss — «KOCTb U3 JIeboM60». Cun-
TaeTcs1, YTO ITO CUeTHas OMpKa — LITYKa, Ha KOTOPO#i 3amuckiBa-
0T YKCJIa B BUJE cepuu 3apyooK: |, ||, | | | u Tak ganee. B ayHHOM

MecsLe 29,5 CyTOK, TaK 9TO 3TO MOKeT OBITb IPUMUTHUBHEIN JyH-
HBIN KaJleHlapb — WM 3aIIHUCh )KeHCKOT'0 MeHCTPYalIbHOTO IIUKIIA.
Vinu, BooObiile TOBOPsI, CIydaiiHbIil Habop HaZpe30B. DTaKHe Kapa-
KYJI Ha KOCTH.

Eme oxHy cyeTHYI0 OUPKY ¢ 55 oTMeTKaMu, Ha 3TOT pa3 Ha BOJI-
ybell KocTH, Hatnen B YexocmoBakuu B 1937 1. Kapen A6cosoH. Ee
Bo3pacT okosio 30000 ser.

B 1960 r. 6enpruiickuii reosor YKan DitH3esneH ge Bpokyp obHa-
PYKUJI ellle OJHY Masyio 6epIIOBYIO KOCTb MMaBUaHa ¢ HaceYKaMu
CpeZiyl OCTaTKOB KPOXOTHOM PEIOOJIOBHOM JlepeBYIIKHY, IIOMABIIEN
I0J] M3BepKEHNUE ByJIKaHa U morpebeHHOH 1oz cyioeM rneria. Cro-
SHKa phIOOJIOBOB pacrosarajach B COBpeMeHHOM KiraHro, paii-
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OHe Ha rpanune Yrauzsl u Konro. BospacT xocTu — IpuMepHO
20000 ner.

[TpocTeiimaa uHTepnperanusa KocTu K3 MmaHro — 3To
OIIATH Xe cueTHasA 6vpka. OZHU aHTPOIIOJIOTY HUAYT ellle Jajblle
Y HaXOJAT B HEl dIeMeHThl apuPMeTUIECKON CTPYKTYPhI, TaKUe
KaK yMHOXe€HUe, JleJleHHe U IIPOCThle Yucia; APYyThe CYMTAIOT,
YTO 3TO LIECTHMeCIYHBIH JIYyHHBIN KaJleHJapb; TPEThU XKe ybexe-
HBI, YTO HACEYKU Ha KOCTU CZEJaHBI JJIs1 TOIO, YTOOBI KOCTSIHOMU
HMHCTPYMEHT OBLIO yZ06Hee JepKaTh B pyKe, X UYTO B HeM HeT HUKa-
KOT'0 MaTeMaTHU4YeCKOI'O CMBICIA.

Puc. 1. Koctb 13 NwaHro cnepeaun n czagun. Mysei ecTeCTBeHHbIX HayK,
Bpioccenb

Haxozka, 6e3yc/ioBHO, MHTpUTyIomiasd. Ha KOCTH UMeeTCs TpU
cepuM HacedeK. B IieHTpasbHOM cepuy MPUCYTCTBYIOT Yucia 3, 6,
4,8, 10, 5, 7. IBaxkAsl Tpu — 6, ABaXAHI YeTbIpe — 8, a ABaXK-
Abl 0ATh — 10; ogHAKO moceAHAA Iapa 4Yuces pacroJaraercd
B 06paTHOM ITOPSIZIKE, a 7 BOOOIIe HUKAK He YKJIaJbIBaeTCs B CXe-
My. B sieBoli cepuu pacnosnararTes rpynnsl mo 11, 13, 17, 19 Hace-
YyeK; 3TO IMpocThie yrciaa B uHrepBase oT 10 go 20. [IpaBada cepus
ZlaeT HaM HeyeTHbIe ynciaa 11, 21, 19, 9. CymMma 4yucesn Kak B mpa-
BOM, Tak U B JIeBOi yacTu paBHa 60.

[IpobnemMa ¢ WHTepIpeTaIvel MOAOOHBIX 00Pa3I[0OB COCTOUT
B TOM, 4TO 8 /110001l CepHUU He CIMIIKOM OOJBIINX YKUCET TPYAHO
He HaliTh HUKaKUX 3aKoHOMepHocTel. K mpumepy, B Tabi. 1 mprBe-



Yucna

ZIEHBI IUIOIIAZIH IECATH OCTPOBOB baramckoro apxurenara, 3aHUMa-
romyx Mecta ¢ 11-ro o 20-e 0o mwiolmaau cpeiy BceX OCTPOBOB. YUTo-
OBI BHECTU JIOTIOTHUTETBHBIN 3JIEMEHT CTyJalHOCTH, S PACTIOTIOMKIT
ux B andaBUTHOM TopsiziKe. [IoBephTe, 3TO OBLIO TIEPBOE, YTO TIPU-
IIUT0O MHE B TOJIOBY. [IpU3HAIOCh, YTO S 3aMeHWI OBl UX YeM-HUOY/b
JpYTUM, ecyid OBl 3TH YKCIa He ONPaBAAId MOUX HaJeX/, HO OHU
OTIpaBJAIN — U MHE He IIPUIIIOCh HUYETO MEHSTb.

WTak, Kakue «3aKOHOMEPHOCTH» MOXXHO 3aMETUTD B 3TOM Hab0-
pe uncen? Tam MHOXXeCTBO KOPOTKHX I10C/IeZIOBaTEIbHOCTEH dcer,
06J1a1af01THX OBIITHMH YePTAMU.

KpaTHbl 3 KpaTHbl 10 KpaTHbl 3
12 9 93 49 110 80 14 30 15 63
KBaJparbl KpaTHbI 7 yABoeHue

Puc. 2. KaxyLimeca 3akoHoMepHOCTM B niowagsax baraMckmx octposos

11 Hadasa: BeChb CIIMCOK IOMyYWICA YyleCHO CUMMETPUYHBIM.
C KaXk/Iol CTOPOHBI CTOUT I10 TPU YUCJIA, AeJIAIINXCS Ha TpU. B cepe-
[IiHEe MMeeTCsI Iapa Kces, KpaTHbIX 10, 1o 60KaM OT KOTOPHIX CTO-
AT Ba 4Mcja, KpaTHble 7. bosee TOro, UMeT MeCTO /jBa KBaJpara:
9 = 32149 = 72; To U Apyroe — KBaZpar npocmozo uucad. Eme ogHa
cocenHsAs mapa — 15 u 30; ofHO U3 Yrces BABOE OOJIbIIIE PYTOTo.
B nocnesoBarenbHOCTH 9-93-49 B KaXKA0M U3 YKCE]l IPUCYTCTBYET
uudpa 9. Kaxxzoe nocsiegyroee 9rcio To 60blIe, TO MEHBIIE MIpe-
ZABIAYIEero, 3a UCKIroYeHreM nenoyku 110-80-14. Jla, v BBl 3aMeTH-
JIY, 9YTO CPeJY 3TUX JECATH YMCesl HET HU OJHOI'O IIPOCTOT0?

Cka3aHHOro JocTaTouHo. Ellle o7iHa mpobsieMa ¢ KOCThIO 13 ViaH-
T'O COCTOUT B TOM, YTO HAWTU KaKue OBl TO HU OBUIO JIOTIOTHUTENb-
HbIe ]aHHBIE B TIOJTb3Y JII0O0I KOHKPETHOM MHTEPIpeTaIiuy HaceyeK
MIPpaKTU4YeCK! HEBO3MOXKHO. becCliopHO, UCTOpHA BeCbMa UHTPUTY-
o1asn. YucaoBele FOJIOBOJIOMKU BCErZa IPOU3BOAT 3aBOPAKUBAL0-
I1ee BreuatTieHue. Tak 4YTo IpUBeZieM MeHee CIIOPHBIN IIpuMep.
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HasBaHue Mnowaab B KBagpaTHbIX MUAAX
Beppu 12
BMUHK 9
Kpyren-Anneng 93
Manei UHarya 49
MasryaHa 110
Hbto-lNpoBuaeHc 80
Parrnp-Annenp 14
Pam-Kun 30
CamaHa-Ku 15
Can-CanbBagop 63

Ta6nuua 1

JecaTb ThICAY JeT Ha3aj Ha bamxkHeMm BocToke s 3amnu-
CH YHCeJT UCITONb30BAIUCh CIIelUaNlbHble TIMHAHbIE OUPKU; YHC-
JIa 3TH, CKOpee Bcero, ObUTH CBSA3aHbI C HAJIOTOOOIOKEHUEM W,
MOXXET OBITh, YIOCTOBEPSIN MpaBo BaageHusa. Camble ApeBHUE
OGUpPKY HaliZieHbI IPY PAcKOIKax Tere (X0JMOB) Acka6 u ['aHIK-1-
Jlapex — ZIByX apXeoJOrH4YecKUX MaMATHUKOB B UPAHCKUX TOpax
3arpoc. Bupku npezcTaBsiv co60i HeGOMbIITIE KOMOYKY TTUHBI
pasHoit GopMbl, HEKOTOPBIE U3 HUX OTMEUYEHBI ONpe/eleHHBIMU
cuMBosiaMu. CYHTAETCs, YTO MIAPUK CO 3HAKOM + 0003HAYas OfHy
OBI[Y; CEMb TaKUX NIAPUKOB, COOTBETCTBEHHO, 0603HAYAIU CEMb
oBell. YTOOHI He fieIaTh CIUIIKOM MHOTO IapHUKOB, UMEIHNCH OUP-
KU Jpyro¥ ¢opMbl, 0003HAYABIINE Cpa3y AecATh OBell. Bbutu cire-
I[UaJbHble OUPKY /I ECATU KO3 U TaK Aanee. Apxeosor JleHusa
[ImanaT-Beccepa czienana BIBOA, YTO CUETHBIE GMPKY 0603HAYAIN
OCHOBHBIE TOBApHl TOT'O BpEMEHU: 3€pHO, CKOT, KYBIIIMHBI MacIa.

K 40 B. 0o H. 3. cUeTHble OUPKU HAHU3BIBATU Ha OGEYEBKY,
Kak Oycel. OJHAKO TaKoe YMCJIO HECTOXHO U3MEHUTh, 06aBUB
WK yOpaB «OyCHUHEI», TO3TOMY OBUTH BBEZIEHBI CITEI[HATbHBIE MEPBI
IIPeJOCTOPOKHOCTH. Bech Habop GHpPOK obopaynBaiu B [VIUHY,
KOTOpYIO 3aTeM ob6xkurasu. JIro60# crop o Yyucaax MOKHO OBLIO
pa3pelnTs, pa3buB MMHAHYIO 06epTKy. C 35 B. 10 H. 3., YTOOHI



Yucna

He JIOMaTh Kbl pa3 «JOKYMeHT», OI0pOKpaTkl ApeBHeH Meco-
IIOTaMUM Hayvaju JenaTh HaJINUCh Ha «KOHBepTe», epednucas
cozepXKalyecs BHyTpU OUPKU.

3aTeM [0 KaKOro-TO yMHHKA JIOLIO, YTO HAJANKUCh CHAPYXHU
ZenaeT OMPKYU BHYTPU JIMIIHUMU. Pe3ysbTaToM CTaIo MOsIBIeHUE
CHCTEMBI IINCbMEHHBIX YMCIOBBIX CMBOJIOB, IPOJIOKUBIINX ZOPO-
I'y BCeM IOoC/IelyIolUM cUCTeMaM YK CI0BOM HOTalMU U, BO3MOX-
HO, IMCbMEHHOCTH BOOOIIIE.

Puc. 3. TnnHAHBIN KOHBEPT M byxrantepckue bupku, nepuon Ypyk, r. Cyssl (LLyww)

KHura, KOTOpy!O BHI IepXKUTE B pyKaX, IOCBAIeHa B IIEPBYIO O4e-
pezb He NCTOPHH, TIO3TOMY 60JIee MO3AHYE CUCTEMBI YMCI0BOM 3aIu-
cu g 6yzy paccMaTpUBaTh IO Mepe MX TIOSABJIEHUS B CBA3U C KOHKPET-
HBIMU yuciaaMmu. K npumepy, o fecaTUYHON cuUcTeMe B [PEBHOCTU
U COBPEMEHHOCTH peub noizer B maBe 10. O1HAKO, KaK 3aMeTHI
Besukui MatemaTuk Kapn @puzapux I'ayce, BaxkHa He cucTeMa 3au-
cH, a MoHATYSA. J[abHEHNTIINE TEMBI CTaHYT O0JIee MOHATHBIMU, €CJIH
paccMaTpHBaTh UX B KOHTEKCTE MEHSIONTUXCS ITpeICTaBIeHUH Yeto-
BeYecTBa O Yucjax. [[03ToMy MBI HAUHEM C KPaTKOTO 0630pa OCHOB-
HBIX YMCJIOBBIX CUCTEM U KOoe-KaKol BaXKHOU TEPMUHOJIOTHM.
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MNMocToAHHO pacwumpawandca Yynciosaa cucteMma

MBI CKJIOHHBI AyMaTh O YKMCJIaX KaK O YeM-TO pa3 U HaBcerza
3apUKCUPOBAaHHOM U HEW3MEHHOM — KaK O CBOWCTBE IPUPO-
abl. Ha camoM fiesie yncia — XOTS U YeIoBeYeCKoe U300peTeHue,
HO OYeHb IT0JIe3HOe, TIOTOMY YTO YHMC/Ia IIOMOTaloT HaM OIKUCATh
Y TIPEeJICTaBUTh PA3JIMYHbIE CTOPOHBI OKpYysKarolero mupa. K mpu-
Mepy, CKOJIbKO B Ballleli oTape OBell WM KaKOB BO3pacT BceleHHO.
[Ipupozia pas 3a pa3oM YAUBIAET HAC, CTaBsA BCe HOBLIE BOTIPOCHI,
OTBETHI Ha KOTOPbIe MHOTA TPeOYIOT pa3paboTKU HOBBIX MaTeMa-
TUYECKUX KOHIIeNuii. IHOT/la BHYTpEHHUE TOTPEOHOCTH MaTe-
MaTHUKU Jal0T YYEeHBIM IIO/ICKa3Ky /i HOBBIX OTKPHITHIH. Bpe-
Ms OT BpEMEHH 3TU MOTPEOHOCTU U BHEITHUE 33Ja4U TPUBOAAT
MaTeMaTHKOB K PACIIMPEHUIO YACTIOBOM CUCTEMBI ¥ U300PETEHUTO
HOBBIX Pa3HOBUAHOCTE YHCel.

MBI y2Ke BUZETHU, YTO TIEPBBIE YMCJIA TIOSBIWINCH KaK METO/, CUe-
Ta BCEBO3MOXKHBIX Belleii. B /IpeBHeli I'peliuy moHavamy CIuCOK
Yuces BRIMIAAEN, Kak 2, 3, 4 U Tak Jajnee; eAMHNIA ObLIa 0COOBIM
MOHATHEM U HE CYMUTANACh «HACTOSALIMM» YrcaoM. [To3xke, Korza
TaKoe TMpe/CTaBIeHNe 0 YKMCIax Havajao Ka3aThCsA OYEHDb YK TIIy-
IIBIM, €IUHUITY TOXKE CTAIU CIUTATh YHUCIOM.

CreiytoluM cepbe3HbIM IIaroM BIlepes B pacIIMpeHUN IUCIIO-
BO CHCTEMBI CTAJIO BBe/IeHe Apobeii. DTO oYeHb Tojie3Has MITyKa,
€CJTM BaM HY)KHO pasZie/TUTh HEKUI ToBap Ha HECKOJIbKO YeTOBEK.
Ecsiv TpU YeioBeKa IoIydaT paBHBIE IO OT IByX MEIIKOB 3€PHa,
Ka)K/IbIH U3 HUX TIOJYYHUT 110 % MeITKa.

JlpeBHIE eTUNTAHE TPeACTaBIsUTN APOoOU TpeMs pasHbIMH CIIO-
cobaMu. Y HUX UMETUCH CIeIUaIbHbIe HEPOTTUQHI A1 % u %. Kpo-
Me TOTO, OHU HCIIO/Ib30BaJIM OT/eTbHBIE YaCTH ya/KeTa, Win oKa Pa,
[Ut 0603HAYEHUS eIUHUITEI, IeJIeHHOH Ha TIepBhIe IIeCTh CTere et
JBOMKY. HakoHell, OHY TpUAyMay 3aIUCh ApOOU B BUJE «€MHU-
1[a Haji 9eM-TO»: —, = - % U TakK fjajnee. Bce ocTanbHble Apo6U OHU
BHIpaXKa/IK KaK CyMMY Pa3TUYHbIX Z0JIell eIMHUITBL. K mprMepy,

2 1 1

—+—.
3 2 6



Yucna
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Puc. 4. Cnesa: ervneTckue nepornudbl, 0603HaqaioLme 3

n — . B cepeguHe: oko
Pa (yagreT). CnpaBa: nony4eHHble U3 Hero nepornudbl gpobe

3
4
i

HesicHo, moueMy OHM He 3aluChIBaIU % Kak %+% , HO dakT
ocTaeTcst paKTOM: OHH 3TO He JIeJalIH.

Yucsio HyIb MOSBUJIOCHh HAMHOTO TT033Ke, BEPOSATHO, TIOTOMY,
YTO 0COOOM HYXK/BI B HEM He Ob110. Eciiu y Tebst BOOOIIe HET OBeTI,
UX He HY)KHO CUIMTATh WIH [TepenuchiBaTh. Hysb cHavyaja ObLI BBe-
JleH KaK CUMBOJI, 0003HaYeHNe U He CUUTAJICA YMCIOM KaK TaKo-
BbeIM. Ho Korza (cM. riaBy —1) kuTaiickue u MHAUMCKUE MaTeMaTU-
KU BBEJIU OTPUIATeNbHBIE Yncia, O TOXKe MPUIIIOCh CINTATh YHC-
jgoM. K mpumepy, 1 + (-1) = 0, a cymMMa AByX 4ucesl, O4€BUIHO,
TOXK€e IOJ/DKHA CYUTATHCSA YHCIIOM.

MaTeMaTUK¥ Ha3bIBAIOT DS YHCEN

0,1,2,3,4,5,6,7, ...

HamypaibHbMU Huciamu. Eciu ,Z[O6aBI/ITb CroZla K€ OTpUuliaTejb-
HbIE€ YH1CiIa, IIOJIy4aTCA uesible

. =3,-2,-1,0,1,2,3, ...

Jlpobu, Hy/b U OTpUIATeNbHBIE IPOOU 00Pa3yIOT PAYUOHAL-
Hble YUcad.

YUCIo ABISAETCA NONONCUMENbHbLM, €CTH OHO OOJbIIe HYyJI,
¥ 0mpuyamesibHbLM, €CJI OHO MeHblIIle HyJisl. TakuM o6pasom, Jr6oe
yrcsto (6yZb TO Ie/I0e WM palfioHaIbHOE) 06s13aTeIbHO TOMajaeT
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B O/IHy U3 TPEX KaTETOPHI: OHO JINOO0 TIONOXKUTETBHOE, TMO0 OTpHIIa-
TeJIbHOe, JTNO0 Hysb. UNCIIa, UCIIOIb3yeMble IIPH ITOZICYeTe

1,2,3,4,5,6,7,...

3TO IIOJIOXKUTEJIbHBIE I1eJble. Takas AOTOBOPEHHOCTDb IIpUBEJIa
K BOBHUKHOBE€HHUIO OAHOT'O JOCTATOYHO HEYKJIIOXKEro TEpMHHA:
HaTypaJIbHbIE€ Y1 CJIa, TO €CTh LI€JIbIE YUCJIa

0,1,2,3,4,5,6,7, ...

YacTO Ha3bIBAIOT HeOMPUUAMeabHbIMU TEJBIMH YHUCIaMU. VI3BU-
HUTE, TaK IMOJyYUI0Ch*.

Jlonroe BpeMs Apo6u ObUIM BEPIIMHOM paszesia MaTeMaTH-
KU, OIKChIBalOIIero urcia. Ho ApeBHUE IpeKU JOKa3alu, YTO HET
TaKoM Apobu, KBaZipaT KOTOPOI B TOYHOCTU paBeH 2. [To3ke 3TO
yTBepZeHue 6bUI0 cHOPMYIUPOBAHO KaK «4HCIO /2 HMppalio-
Ha/IbHO», TO €CTh He ABJISIETCA pallMOHAMbHBIM. I'pEKH MT0/Ib30Ba-
JIUCh 60Jiee HEYKITIOXKUM BRIpaXKeHUEM /i1 0003HaYEHUs TOTO JKe
CaMOT0, HO OHH y3Ke 3HaJIM, 4TO YHCIIO /2 JOJIKHO CyIeCTBOBATD:
comnacHo TeopeMe ITudaropa, 3To AMWHA AUAarOHATH KBaZpaTa
co ctopoHoii 1. Tak 4To MOTPeOOBATUCEH JOTIOJHUTENbHBIE YKC-
JIa: pallMOHAJMbHBIE YKE HE CIIPaBJLUINCh. I'pEKYM HALIUTU CJIOXKHBIN
reoOMeTPUYECKHUI MeTo paboThl ¢ HpPalMOHAIbHBIMH YHCIaMU,
HO OH He YZIOBJIETBOPSUT BCEX TIOTPEOHOCTEH.

Crezytolmuii mar K COBpeMEeHHOM KOHIIEMIINY YHC/Ia CTal BO3-
MOJKEH II0C/Ie U300peTeHUA AeCATUYHOM 3andaToN (MU TOYKH)
1 BOOOIIe eCITUYHOM 3amucy drcia. [Ipy 5ToM MoABUIACh BO3-
MOXXHOCTb TIPE/ICTABJIEHYS UPPALIOHATBHBIX YHCEJI C 0OY€Hb BHICO-
KOU TOYHOCTBIO. K mpumepy,

J2 ~1,4142135623

B pycckoii MaTeMaTH4ecKol TpaAULUY HaTypaJbHbIMU Ha3bIBAOT JIMIIb YHCIA
1, 2, 3,..., He OTHOCA K HUM Hy/b. — [Ipum. nep.



Yucna

BEpHO ZI0 IeCATH 3HAKOB IOCJIe 3anATOU (3/1ech U B I[PYTUX MecTax
CUMBOJI ~ O3HaYaeT «IIPUOJMKEHHO PaBHO»). DTO BhIpaKeHUE
HETOYHO; KBapaT IIpUBEJeHHOTO YKc/Ia Ha caMOM /Jiejie paBeH

1,99999999979325598129.

BOT HECKOJIBKO JIydlias amIpoKCUMAaNs, BepHas A0 ABaJIaTh
3HAKOB II0CJIE 3aIIATOM:

J2 ~1,41421356237309504880.

BnpoueMm, oHa Toxe HeTouyHa. OJHAKO B HEKOTOPOM CTPOTrO
JIOTUYECKOM CMBbICJIe 6ECKOHEYHO JUTMHHBIN DSl AECATUYHBIX 3Ha-
KOB BCe XXe TOYeH. PasymeeTcs, 3alMCBIBAaTh TaKue BEIpAKEHUA
ITOJTHOCTBIO HEBO3MOXKHO, HO MOXXHO 0003HAYUTh HEKOTOPHIE YCIIO-
BUsA, IPU KOTOPBIX OHU UMEIOT CMBICIL.

BeckoHeuHbIE ZeCATUYHBIE Apo6U (BKIOYasi, KCTaTH TOBO-
ps, ¥ KOHEYHBIE, KOTOPBIE MOXXHO UHTEPIIPETUPOBATh KaK ApPo-
6H, 3aKaHYMBaOIIHeCcs OeCKOHEYHBIM YHCIOM HyJ/Iel) Ha3hIBaIOT-
ca deticmeumesnbHbMU (WL 8eUieCMBeHHbIMIL) UUCAAMU, OTIACTH
IIOTOMY, YTO OHU HEIOCPEJCTBEHHO COOTBETCTBYIOT U3MEPEHU-
M B peajJbHOM MHpe — JJNHaM, BecaM U JPYTUM BeJTUYUHaM.
YeM TOUHEE U3MepeHUE, TeEM OOJIbIIE TeCATUYHBIX 3HAKOB TIOTpe-
OyeTcs [JIs1 €ro 3amvcu; YTOOBI 3aMUCaTh TOYHYIO BETUYUHY,
UX IoTpebyeTcs 6eCKOHEYHOE KOMMYecTBO. Kak HU CTpaHHO, UMEH-
HO BEIIeCTBEHHBIE YHCJIa MTPEACTABIEHBI KaK OeCKOHEYHBIE IpO6OH,
KOTOPBIE IIOJHOCTBIO 3aIIMCaTh IOIPOCTY HEBO3MOXKHO. JloImycKa-
IOTCA TaKKe U OTpUllaTe/bHbIe BellleCTBeHHbIe YHCa.

Jo XVIII B. HUKaKUe Apyrue MaTreMaTH4YecKhe KOHLENIIUU
HEe CYUTAINCh HACTOAIIMUMHU yucaaMu. OfHakKo yxe B XV B. HEKOTO-
pble MaTeMaTUKU 3aZ,aBaiCh BOIIPOCOM O BO3MOXKHOM CYIIeCTBO-
BaHUU ellle OJHOI'0 TUIIa YUCJIa: KBaZpaTHOI'O KOPHA U3 MUHYC eIU-
HUIIBI, TO €CTh YKCJIA, KOTOPOEe NMPU YMHOXKEHUU Ha caMoro cebs
naet —1. Ha mepBbIil B3IVIsiA, 9TO 6e3yMHast uaesi, IOCKOJIbKY KBa-
Zpart Jito60ro e CTBUTEILHOTO YHCa TOJOKUTEEH WIN PaBeH
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Hy110. OZIHAKO OKA3bIBAETCS, YTO MMEET CMBICII IPOSIBUTH HACTOM-
YUBOCTb W CHAOAUTH YMCIO —1 KBaZIpaTHBIM KOPHEM, AJis 060-
3HaYeHUs KoToporo JleoHap/ Ditsep BBeJ CUMBOJ i. DTO Iep-
Bas OykBa cJioBa «BOooOpaXkaeMblii» (imaginary B aHTIITUHACKOM,
JIATUHCKOM, (PaHIy3CKOM U HEMEIKOM S3bIKaX); YUCJIO TTOTYIH-
JIO TaKoe Ha3blBaHUE, YTOOBI OTIMYATHCA OT CTaphIX JOOPBIX AeH-
CTBUTEIBHBIX urices. K HecuacThblo, 3TO BHI3BIBAJIO K XKM3HU MHOTO
HEHY)KHOTO MUcCTUIIM3Ma — ToTdpuy JIeHOHUIT HAyCTHI TyMaHa
Y CKPBLI KJIIOUeBO# HaKT, Ha3BaB i «4€M-TO CPEIHUM MEKIY CyIIe-
CTBYIOIITUM M HECYIIECTBYIONUM». A UMEHHO: U IeHCTBUTEIbHBIE,
1 «BOOOpaKaeMbie» YMC/IA UMEIOT B TOYHOCTU OJUHAKOBBIH JIOTH-
yeckuii craTyc. To u Apyroe — yejoBedeckue KOHIIEMIINY, TIOMOTa-
IOIIIie MOJIEJTUPOBATh PEAIbBHOCTD, HO CAMU OHU He peasbHBI.

CyliecTBOBaHUe UMcia i BEIHYX/AaeT Hac BBECTU MHOXECTBO
JPYTUX HOBBIX YKCEJI, 6€3 KOTOPhIX HEBO3MOXKHO OCYIIECTBIIATH
apudMeTHUIECKHE JeHCTBUS; peUb UET 0 YnciIax Buga 2 + 3i. OHu
HAa3bIBAOTCA KOMILIEKCHbIMU YUCIAMU, O€3 KOTOPBIX MaTeMaThKa
HE B COCTOSTHUU OOXOAUTHCS YIKe HECKOIBKO CTOJIETHH. DTOT 3a6aB-
HBIl, HO MCTUHHBIM GAKT MOXKET OKa3aThCs HOBOCTbIO /i 0OJIb-
el 4acTu pojia 4eJoBeyecKoro, IOTOMY 4TO B IIKOJbHOU MaTe-
MaTHKe KOMILUIEKCHBIE YKcja BCTpedyaloTcs peako. He moTomy,
YTO OHU HE BAXKHBI, a [IOTOMY, YTO CBSI3aHHbBIE C HUMH WU CJIMIII-
KOM CJIOXKHBI ¥ TPUMEHEHUE UX HE TIPOCTO.

Jliss 0603HaYeHMsA OCHOBHBIX YKC/IOBBIX CHCTEM MaTeMaTUKH
ITOJIb3YIOTCSA OCOOBIMM 3HAYKaMU. S He OyAy JasbIile KX KCIIONIb30-
BaTh, HO BaM, BEPOSITHO, CTOUT OZIH Pa3 Ha HUX IIOCMOTPETh:

N = MHO@ecTBO Bcex HaTypaabHbIX uncen 0, 1, 2, 3, ...;

Z = MHOXecTBO BceX LieJbIX uncen ..., -3, -2,-1,0,1,2, 3, ...;
() = MHOXeCTBO BceX palMOHaTbHBIX YHCET;

R= MHO>XecTBO Bcex e iCTBUTENIBLHBIX YUCET;

C= MHOXecTBO Bcex KOMIUIEKCHBIX YHCeJl.

OTHU CUCTEMBI BKJIaZIbIBAIOTCA OHA B APYI'y10, KaK MaTpEIIKHN:

NcZcQcRcC,



Yucna

rie cuMBOJ C M3 TEOPUU MHOXKECTB O3HAYAET WU «COAEPIKUT-
¢ B». ObpaTuTe BHUMaHUE: KaX/0€e IeJoe YUCI0, K IPUMEDY,
ABJIAETCA TaKKe pallOHaJbHBIM; TaK, LieJloe YMCI0 3 ecTh TakK-
Xe pobb % OO6BIYHO MBI TaK He MUIEM, HO, B IpUHIUIE, 06a
BapuaHTa 3amucyu 00603HAYalOT OZHO U TO YK€ YMUCJI0. AHAJIOTUY-
HO, KaX/loe paljoHaJIbHOe YHMCJIO TaKXKe ABIAeTCA AeHCTBUTENb-
HBIM, a KaX/Io€e IeCTBUTEIbHOe — KOMIUIEKCHBIM. HOBEIE YHcIo-
BBIE CICTEMBI BKJIIOUAIOT B ce0s1 60Jiee cTaphle, a HE 3aMEHAIOT UX.

Ho paxe xoMILIEKCHBIE YlcIa — He NpeJiesl pacuIiipeHus Juc-
JIOBOU CHCTEMBI, KOTOPBIM MaTeMaTUKU 3aHUMAJIVCh Ha TIPOTSKe-
HuU cToseTuii. CylecTByIOT, HanpuMmep, kBaTepuuonsl H 1 okTo-
uronsl ) (cm. masy 4). OgHako ux yxe yao6Hee paccMaTpUBaTh
B paMKax aare6psl, a He apubMeTUKU. [109TOMY 51 3aKOHYY YTIO-
MHHaHUEM ellle 6oJiee TapaZiloKCaJIbHOTO Yrcia — OECKOHEYHO-
ctu. C dmumocodckoli TOUKY 3peHusA 6ECKOHEYHOCTh OTIMYAEeTCs
OT TPAJUIIMOHHBIX YHCEJI U He IPUHAJIEKUT HU K OZHOU U3 CTaH-
JapTHBIX YMCJIOBBIX CUCTEM, HaUYWHASA OT HATypaJbHBbIX YHCE]
U 3aKaH4YMBasg KOMIUIEKCHBIMU. TeM He MeHee OHa JIoJIroe BpeMs
6osTanack r7ie-To ¢ Kpar, oxoxkas Ha YMCJI0, HO BCe XKe He YUCIIO
Kak TakoBoe. boiranace 70 Tex nop, nmoka l'eopr Kautop He Bep-
HyJICA K TOYKe CTapTa — K CUeTy — U He I10Ka3aJj, BO-NIEPBHIX,
YTO 6ECKOHEYHOCTh — BCE YK€ YKCJIO B CMBICJIE BO3MOXXHOCTH CYe-
Ta, 2 BO-BTOPHBIX, YTO CYI[ECTBYIOT OECKOHEYHOCTU PA3HBLX PA3-
mepos. CpeAn HUX MOXKHO Ha3BaTh N, — KOJIMYECTBO HATypasb-
HBIX YHCET M C — KOJIMYECTBO BEIECTBEHHBIX YHCEJ, KOTOPOE
6osbie. Hackonvko 6OJIbIIIE, I€]I0 TEMHOE: 3TO 3aBUCHUT OT TOTO,
KaKyl0 CHUCTEMY aKCHOM HCIOJb30BaTh A popmanusanuu
MaTeMaTHUKH.

Ho ocTaBuM 3TO /10 TOTO MOMEHTA, ITOKa He HapaboTaeM J0CTa-
TOYHOTO YyThbA Ha NPUBBIYHBIX YMcIax. YTO NMPUBOAUT MeHHA
K TpeTbeMy BOIIPOCY.

Yr1o TaKoe yucno?

BOHpOC, KaXxeTcd, HeCJ'IO)KHbIﬁ, U 3TO Ha CaMOM JeJie TaK. A BOT
OTBET Ha HETrO COBCEM HE IIPOCT.
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Msl Bce ymeeM IOJb30BaThCA 4yucaaMu. Mbl Bce 3Haew,
KaK BBIIVIAZAT CEMb KOPOB, WIX CEMb OBElLl, WIN CEMb CTYJIbeB. MBI
BCE MOKeM IIOCYUTATh A0 ceMu. Ho umo makoe cemb?

910 He cuMBOI 7. CUMBOJ — JIeJI0 IPOU3BOJILHOTO BBIGOPA,
Y B Pa3HBIX KY/IBTYpax JAjs 0003HAYeHUA OJHOT'O U TOTO JKe YHCIa
HICTIOJTB3YIOTCS pa3Hble 3HAKU. B apabckoii MaTeMaTHYecKOH Tpa-
auimy 7 obo3Havaercs Kak v, B Kuraickoi — &, wiu B 6osee dpop-
MaJIbHOM BapHaHTe *£.

OTO U HE CJI0BO «CeMb», KOTOPOE TI0-aHIVIMICKU OBLIO OB seven,
mo-ppaHITy3cKy — sept, TIO-HeMeLKU — sieben.

IIpuMmepHO B cepeauHe XIX B. HEKOTOPHIE JIOTUYECKU MBICIIA-
Iyie MaTeMaTUKU BAPYT IIOHANIH, YTO, XOTs BCE Ha CBETE HE OJHY
TBICAYY JIET C YZOBOJBCTBHUEM IMOJb3YIOTCSA YUCIaMU, HUKTO
He 3HaeT, YTO 3TO HA caMOM JeJe Takoe. V1 OHU BCIyX 3azanu
BOIIPOC, KOTOPHIH 3a/aBaTh, 10 Bcell BUAUMOCTH, He CJIe/l0OBaJIO:
Ymo makoe YUcao?

JTOT BOIIPOC XUTpee, 4eM KakeTcda. YucjIo — 3TO He YTO-TO,
YTO MOXXHO [TOKa3aTh KOMY-TO B peaJlbHOM GU3NYECKOM MUpE. DTO
abcTpakiya, MeHTa bHasA YeloBevecKas KOHIIEMIHs — /1a, U3BJIe-
4YeHHas U3 PeaIbHOCTH, HO He ped/ibHAs caMa TIo cebe.

B0O3MOXHO, 3TO 3By4YUT CTPAHHO U JjaXKe TPEBOKHO, HO 4UCia
B 5TOM OTHOIIEHUU He OAVHOKU. Ellle 01iH 3HaKOMBIH IIpUMep —
«IeHbI'W». Bce MBI 3HaeM, Kak 3aIUIaTUTh 3a YTO-TO U IIOJYYUTh CZa-
4y, ¥ JlelaeM 3TO — IO KpaiHel Mepe HaM Tak Ka)keTcs, — oOMe-
HUBAsICh JieHbraMu. TakuM 06pa3oM, TIPU MBICTH O JieHbrax Ha yM
MIPUXOZAT MOHETHI U KYIIIOPHl B KapMaHax Wiu Kouleiabkax. OfHa-
KO Bce He Tak npocTo. Eciu MBI osb3yeMca KpeAUTHOM KapTou-
KO}, TO HM MOHETHI, HU KYIIOPHI IIPU OIUIaTe MOKYIIKKA He Iepe-
XOZAT W3 PYK B PyKU. BMecTo 3TOr0 110 MHGOPMAaNOHHOH CHCTe-
Me KOMITaHUHU, 0OCTY)KUBAIOIIel KapTOUKY, IepeAaroTCsl CUTHAJEI,
KOTOpBIE 3aTeM TIOCTYIAIOT B HaIll 6aHK, ¥ YACIa HA HECKOJIBKUX
GAHKOBCKHX CYeTax — HAIllMX, MarasuHa, 00CIyKUBaIOIIEH KOM-
maHuu — MeHsoTesA. Korza-To Ha 6pUTaHcKol 6aHKHOTe HOMUHA-
JIoM 5 QyHTOB CTEpPIMHTOB OBLIO HaTMCAHO: «§1 obelato 3arIaTuThb
HOCHUTEJIIO CETO TI0 IEPBOMY TPeGOBaHHUIO CYMMY B IIATH GYHTOB>.



Yucna

3HauuT, 3TO BOBCE HE ZIEHbI'H, a BCETO JIUIIb 06513aTETHCTBO O BHITLIA-
Te feHer. IIpu cydae Takylo Kymopy MOXKHO ObLTO OTHECTU B OaHK
1 0OMEeHATh Ha 30JI0TO, KOTOPOE CYUTANOCh HACMOAWUMU JeHbIa-
mu. Ceiiuac 6aHK TOTOB JIUITH OOGMEHATH Ballly KYITIOPYy Ha PyTYIO
TOTO Ke HoMHuHama. Ho 1 30/10TO Ha caMoM jiejie He OBLIO HacTo-
AIAMU JeHbIaMH; 3TO OBLIO BCETO JIMIIb OZHO U3 MaTePHUaTbHBIX
BOIUIOIIEHUI ZIeHeT. B kayecTBe I0Ka3aTelbCTBa MOKHO BCTIOMHUTh
0 TOM, YTO CETOJHS CTOMMOCTb 30JI0Ta He GUKCUPOBaHAa.

Tak 4TO Ke, IEHbI'M — 3TO YUEI0? Jla, HO TOJBKO B IIpejerax
0c060T0 IOpUANIECKOTO KOHTeKeTa. Hamucas Ha ucToyke Oyma-
ru $1000000, BBl He IPeBpPaTUTECH B OZHOYAChEe B MUUIMOHEPA.
JeHbzamu IeHbI'Y CTAHOBSTCS JIUIIb B pAMKaX 4eJIOBEYeCKUX JI0T0-
BOPEHHOCTElN O TOM, KaK CJIeZIyeT MPEeACTABIATh TeHEXKHbIE CYyM-
MBI ¥ KaKk 0OOMeHWBaTh X Ha BEIIU WIH APYyTUE CYMMBI B IPYTOM
BasoTe. [J1TaBHOE — He YTO TaKOe ZIEHbI'H, a YTO BBl C HUMHU /ieiae-
Te. JIeHbrd — 3TO aGCTPaKIIUSL.

To Ke MOXKHO CKa3aTh U 0 yuciax. Ho aTo, B 00111eM-TO, HE OTBET,
IIOTOMY YTO BCsS MaTeMaTuka abcTpakTHa. Majo KTo 3aJyMbIBaJ-
Cs1 O TOM, IIPH IIOMOIIM KaKOTo podd abCTPaKIIUK MOXKHO OBbLIO OBI
OIIpe/ie/IUTh MOHATHE «YUCI0». B 1884 r. HeMellkuil MaTeMaTUK
o umeHU I'oTmio6 Ppere Hamvcan KHATY «OCHOBBI apUGMETHKN»
(Die Grundlagen der Arithmetik) 1 M3/10K¥UT B HEM OCHOBHBIE TTPUH-
LIUIIBI, HA KOTOPBIX Oa3upyeTcs KOHIEMIUA Yuces. JlecsTh JIeT CITy-
CTS OH IIOIIEJI ellle JablIe W TOMBITAJICS BEIBECTH 3TH IPUHIIUIIBI
u3 PyHIaMeHTaTbHBIX 3aKOHOB JIOTUKU. Ero «OCHOBHBIE 3aKOHBI
apudmeturu» (Grundgesetze der Arithmetik) 6bUTH M3ZIAHEL B IBYX
TOMax, IepBhIli U3 KOTOPHIX BhIMIen B 1893 1., a BTopoii — B 1903 1.

dpere Havas c mMpoliecca cyeTa U COCPEAOTOUMIICT He Ha YKC-
JIaX, KOTOPbIE MBI IIPY 3TOM HMCIIOJb3y€eM, a Ha MpeAMeTax, KOTO-
pble cuuTaeM. Eciu 51 mocTaBiIio Ha CTOJI CeMb YalleK v MOCYUTATO
ux«1,2,3,4,5,6, 7», To caMbIM BaXKHbIM OObEKTOM 3/I€Ch, Ha IIep-
BBIH B3IVIAZ, OYAYT uncia. dpere ¢ TUM He COTIaCHIICA: OH AyMas
o yamkax. Cucrema cyera paboTaer 0 TeX IOp, MTOKA y HAC eCTh
Habop valleK, KOTOpble, COOCTBEHHO, MBI K XOTHUM COCYHTATh.
C apyrum HabOpOM y Hac, CTPOTO TOBOPS, MOXKET MOJTYUUThCA
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apyroe uucio. ®pere Ha3Bagm HaGOPH 0OHEKTOB, KOTOPHIE MBI
cuutaeM, kaaccamu. CoCUUTaB, CKOJIbKO YallleK COAEPXKUT JaH-
HBIM KOHKPETHBIN KJIacc, Mbl yCTaHABJINBaeM COOTBETCTBUE MeXK-
Iy 3TUM KJIacCOM 4allleK ¥ YUCJIOBBIMU cUMBosaMu 1, 2, 3, 4, 5,
6, 7.

L A A A R R R 2
EEREEE

Puc. 5. CooTBeTCTBME MEMHAY YaLLKaMM U YACII0BLIMU CUMBOIaMMK

To4HO TakK e MOXXHO YCTaHOBUTDb COOTBETCTBHE MEXAY 00BEK-
TaMM1 1 YMCJIaMU, €CJIN paCCMOTPETH Ki1acc 6JIIOZEGLI.

\"\‘\‘\‘\,‘\‘\,‘

O T T A A A

1 2 3 4 5 6 7

Puc. 6. CooTBeTcTBME My 6nt0aLaMm 1 Ymcnamm

B ZaHHOM ciaydae MOJKHO CAeNaTh BHIBOJ, YTO Kjacc OJIro-
ZIel] COMIEPKUT CTOJIBKO Ke (TO JKe YUCI0) OIofEll, YTO U Kaace
yaleK — yamiek. MblI fayke 3HaeM, CKOJIbKO UMEHHO: CEMb.

Bce 2TO MOXeT IMOKa3aTbCs OYEBUAHBIM A0 OaHaATBLHOCTH,
HO Dpere MOHSLI, YTO OTU YTBEPXKAEHUS COOOIIAIOT HaM HEUTO BECh-
Ma IIyboKoe. A UMEHHO, YTO MbI MOJKEM JIOKa3aTh, YTO KJ1acc OJIto-
ZIell COAEPIKUT CTOJIBKO JKe OJII0ZIell, CKOJIbKO KJIAacC YallleK CoAep-
SKUT 4alllek, 6e3 UCIoJb30BaHNA CUMBOJIOB 1, 2, 3, 4, 5, 6, 7 U faxe
He 3Has, CKOJIbKO UMEHHO B HUX COAEPXKUTCSA YalleK WiIu OJTIofell.
LI 3TOTr0 ZI0OCTATOYHO YCTAaHOBUTDH COOTBETCTBUE MEXKAY KJIacCOM
yaleK 1 KJ1accoM OIIrozer:.
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= - . - = - o
Puc. 7. YTo6bl YCTaHOBUTb COOTBETCTBUE MeXAY YalllKaMn U 6J1IO,D,U,3MM, He HYX-
Hbl YXCNOBble CUMBOJIbI

@opMasbHO TaKOUW BUJ, COOTBETCTBUS HA3bIBAETCS B3aMMHO
OZIHO3HAYHBLIM: KaK/OM 4Yalllke COOTBETCTBYET B TOUHOCTH OJHO
osroZIIle, a KaXkAOMYy OJIFOAIy — B TOYHOCTHU OfHA darrka. Cuer
He paboTaeT, eC/iu B IIPOIYCKAaeTe YalIKHU UIW CIUTAETE OJHY
U TY JKe YallKy HeCKOJbKO pa3. Mbl 6yzeM Has3hlBaTh 3TO IIPOCTO
COOTBETCTBUEM, He 3a0BIBasA IPH 3TOM 0 GOPMATBLHOM YCIOBUH.

KcTaTu roBopsi, ecii BBl KOIZa-HUOYAb YAUBIAIUCH TOMY,
YTO IeTSM B Ha4aIbHOM IITKOJIe MPUXOJUTCSA MHOXKECTBO KOPOB COOT-
HOCUTD C MHOXKECTBOM LIBIIUIAT, COEAUHAA TeX U JPYTUX KapaHZall-
HBIMU JIMHUAMU, U TIPOJIe/IBIBATh APyTrHie aHAJIOTUYHBIE «Ollepaliin»,
TO GJIaroZIapUTh 3a BCE TO MBI A0LKHE Ppere. HekoTopkle meza-
roru HaZestruch (M, BO3MOXKHO, HAZIeIoTCA IO CUX TIOP), YTO TaKoH
MEeTO/l IOMOTaeT Pa3BUTh y pebeHKa YyThe Ha yrcia. S CKIOHEH
CYUTATD, YTO STOT IIOAXO/ IIPOABUTAET JIOTHUKY B yIepb IICHXOJOTHUN
U TOJIBKO 3aITyTHIBAET IIPE/CTABIEHMS IeTeH 0 «byHIaMEeHTaTbHOM>,
HO ZiaBaiiTe He OyZieM HaYMHATD 37IeCh «MaTeMaTUIeCKHE BOMHBI»,

@pere mpuiiies K BEIBO/LY, YTO B OCHOBE TOT'0, UYTO MbI IOHUMAaeM
TIOZ, «UUCJIOM», JIEXKUT yCTAHOBJIeHVEe OTHOIIIEHUHN MeXy KJacca-
MM TIPY TIOMOIITM COOTBETCTBUA. [1ozicyeT urcaa o0 beKTOB, COep-
JKaIUXCs B KJlacce, CBOAUTCA K YCTAHOBIEHUIO COOTBETCTBUS 3TO-
r'o KJlacca ¢ HEeKMM CTaHZapTHBIM KJIACCOM, WIEHBI KOTOPOTro 060-
3HAYeHBl YCIOBHBIMU cuMBoyiiamu 1, 2, 3, 4, 5, 6, 7 u Tak ganee
WIN IPYTUMHU B 3aBUCUMOCTH OT KOHKpeTHOM Ky/nbTyphl. Ho ®pere
He CYMTaJI, YTO KOHLENINA Yhcja JO/DKHA Pa3IndaTbCa B PasHBIX
Ky/IbTypax, MO3TOMY OH TPEIJIOKUI CITocob BOOOIIEe U36aBUThCS
OT IIPOM3BOJIbHBIX CHUMBOJIOB. TOUHEE rOBOPsI, OH M300pes YHUBEP-
CaJbHBIM CyIepCcMMBOJI, OZUHAKOBBIM BO BcexX KyabTypax. Ho aTo
OBUT HE TOT CUMBOJI, KOTOPHIH MOXKHO 3aIucaTh Ha Oymare: 3T0 ObUT
YUCTO KOHIENTYaJTbHbIN CUMBOIJIL.
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OH HayaJ C TOro, YTO yKasaj, YTO WIEHHl JII0OOTO Kiac-
ca caMu TOXKe MOTYT ABIATHCA KjaccaMH. JTO He 00s13aTeTbHO,
HO U He 3amnpelneHo. OOBIYHEIN OBITOBOM MpUMeEpP — KOPOOKa KOH-
CEpBHBIX OAHOK C TyIIeHOH $acosbio: B KOpobKe coziep:karcs b6aH-
KM, B 6aHKax — 606b1. TaKk YTO KJIACChI BIIOJIHE MOXXHO BKJIIOUATh
B IPyTHE KJIACCHl B KAYeCTBE WIEHOB.

YHUCIO «CeEMb» CBI3aHO YePe3 COOTBETCTBUE C JIIOOBIM KJIACCOM,
KOTOPBIM MOYKHO COOTHECTH C HAIIIWM KJIACCOM YallleK, WU CO CBA-
3aHHBIM C HUM KJIACCOM OJIIOJIE], VJIU C KJIACCOM, COZEPKALIAM
CHMBOJIHL 1, 2, 3, 4, 5, 6, 7. MOKHO, KOHEYHO, BLIOpATh Cpean BCeX
STUX KJIACCOB OJWH U Ha3BaTh €0 YKUCJIOM, HO 3TO IPOU3BOIbHOE
pellleHre, KOTOPOMY HEZOCTAEeT 3JIETaHTHOCTU U YOeAUTENbHO-
ctu. Tak moyeMy ObI HAM He MOWTH 0 KOHIIA U HE UCTIOIh30BaTh
BCe OTH KJIaCChl OMHOBpeMeHHO? Tor/ja «ceMb» MOXKHO OIIPeIeUTh
KaK KJIACC 8CeX KaAcco8, KOTOPbIE COOTBETCTBYIOT XOTsI ObI OHOMY
(a 3HAUUT, BCEM) M3 TOJIBKO YTO YIIOMSIHYTHIX KiaccoB. Cenas 3To,
MBI MOYKEM CKa3aTbh, HACYUTHIBAET JIU HEKUM JaHHBIN KJIacc ceMb
YWIEHOB, MIOMPOCTY MPOBEPUB, BXOAUT JIK OH B 3TOT KJIACC KJIACCOB.
Jlist ymo6eTBa MBI MOXKEM TIIOBECUTh Ha STOT KJIACC KJIACCOB Ta0INY-
Ky «CeMb», HO CaM OH MeeT CMBICT B JIFOOOM CITy4ae, aKe eCJTH Mbl
aToro He czenaeM. Takum obpasom Ppere OTAENUI YUCIO OT €ro
MIPOU3BOJLHOTO Ha3BAHUS WU CTOJIb XK€ TTPOU3BOJIBLHOTO CUMBOJIA
ZUTs1 eT0 0003HAYEHUS.

[Tocsie 3TOTO OH CMOT OINPEZENUTh YUCIO BOOOIIE: 3TO KIacce
TeX KJIACCOB, KOTOPhIE HAXOAATCSA B COOTBETCTBUU C TAHHBIM KJIac-
coM (a cyreZioBaTenbHO, U IPYT ¢ APYroM). IMeHHO KJacc mo/io6Ho-
r'O THIA 51 UMeJ B BUZY, KOTZAa TOBOPHUJI O cyllepcuMBosie. 1o Oite-
CTAIIAs Uziest, eCIM BaM HPABUTCA TIOAOOHBIN CIIOCO6 MBINIUTEHUS.
ITo cyIrecTBy, BMECTO TOTO YTOOBI BHIOpPATD /I YKCia Ha3BaHUe,
MbI KOHIIENITYaJIbHO OOBeAMHIEM 8Ce 803MONCHblE HA38AHUS B €IU-
HBI 0OBEKT U KCII0/Ib3yeM 3TOT 0OBEKT BMECTO Ha3BaHUSI.

Cpab6otan su metoa @pere? O6 5TOM BBl MOXeTe y3HaATh 103-
Ke, B IVIaBe N



[lepBble gecATb

Cameble U3BeCTHHIE CPeZIU BCEX YK Cel — HaTypaIbHbIe
ypcsaa ot 1 go 10.

Kaxxgoe u3 HUX MHAWUBUAYAIbHO U 00IaZiaeT
HEOOBIYHBIMU YePTaMU, KOTOPHIE BbIEJISIOT €TI0 Cpear
OCTaJbHBIX.

3HAKOMCTBO C OCOOBIMH CBOMCTBAMU STHUX YUCET
A€JIa€T KaXXZ10€ M3 HUX ITIOHATHBIM, APYKECTBEHHBIM
N MHTEPECHBIM 0O0BEKTOM.

CKOpO BBI TOXKE€ CTAHETE MaTEMAaTUKOM.
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