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BEEREHUE

A. Onpepgenenns. Akcuomsl. Teopembl. CTporoe usjoxenue J1060i
yacTH MATCMAaTHKH OCHODLIBA€TCA Ha BDEICHHH HCKOTOPBIX l'!pOCTeH-
IIHX HEeompelesAeMbIX MOHATHH (HanmpuMep, 1A TeOMeTPHH: «TOUKAay,
«pAMaf», «JIeKarb Hay, «MeXAay» u T. A.). OGbYHO 3THM MONATHAM
OTBEyaeT HEKOTOPHI OUEeBMAHLIA, HHTYMTHBHO ACHBIH cmbica. [anee
(opMyIHPYIOTCA HEKOTOpPbLIE NepBHuUHLIE, HENOKasyeMble (B MPHHLHIE
WU npu JaHHOH Qopme H3/I0XKeHHA) YTBEPIKIEHHS; OHH HA3LIBAIOTCA
axkcuomamu uan  nocmyagmamy. Hanpumep: ecau ABe TMJOCKOCTH
MMET o6LLyI0 TOYKY, TO OHH HMEIOT K 06uiyl0 npaMyl. D10 aKciio-
MATHYECKH [MpHHHMaeMoe MoJoXKeHue HCNOoJAb3yeT Heoripene/aeMbie
MOHATHA: «MJOCKOCTb», «NpaAMaf», «TOYKa», «lexaTb Ha» (4TOObI
(aKTHUeCKH He ynorpebJATb APYrUX NOHATHH, npuulioch Gul cgop-
MYyJHpOBATL AKCHOMY HECKOJLKO JAJIHHHee: eCJIH CyUIeCTBYyeT TO4YKa,
Jexaulas Ha IBYX MJIOCKOCTAX, TO CYWECTBYET W mpsmas, Jexauias
Ha 3THX njockocrax). Kpome cneunuuecknx nmOHATHA Kamao# ma-
TeMATHYECKO# TeopuH (apu@MeTHKH, FeoMeTpHM M T. M.), BO BCefi
MaTeéMaTHKe HCNOJIb3YIOTCA TAKXKE MOHATHA MHONcecmea (KBK onpe-
JedeHHoro cofpanusa MmoOLIX 3JeMeHTOB), coomsemcmsus (B Bbipaxe-
HHAX THMA «NYCTb KAXKAOMY X COOTBETCTBYeT OfpejelleHHoe ¥» U T. M.)
u ofiiue npaBHJa JOrHYeCKOTO BEIEHHA paccykaennit?).

JlanbHedEM HCNOJMb3YEMbIM MOHSTHAM JAAIOTCA ONpenereHus B
TepMHHAX MepBOHAYaNbHLIX WK yXe BBeieHHbIX noHATHH. [Ipumep:
ompeskom AB npaMOH Ha3bIBaeTCs MHOXKECTBO TOYEK, BKJIOYalollee
TOUYKH A, B u Bce TOYKH, JeXKallHe MEXIy HHMH. B arom arnpene-
JIEHHH, HanpHMep, ynoTpeGeHbl MOHATHS KMHOMKECTBO?, SMEKLY» H T. I.

OTHOCHTENbHO NEpPBOHAYAJbHBIY M BBEIEHHBIX C HX [OMOLLBIO
LanbHeHWHX MOHATHH NOKa3bIBAlOTCA (Ha OCHOBE AaKCHOM H paHee
JIOKa3aHHbLIX YTBEPKIAEHNH, C NOMOIIbI0 OGBLIYHBIX MPaBHJ JOTHKH)
HOBBIE YTBEP)KIEHHA, HasblBaeMble Meopemamu, HHOTAA JAeMMAMU
(o6blyHO JIEMMOH HAa3BBAIOT YTBEPXKIEHHE, He HMeEIOomee BaXKHOrO
CaMOCTOATE/ILIONO 3HAYCHHA, HO HCMOJAbL3YCMOC MpPH A0Ka3aTe/bCTBC
APYLHX Teopem).

1) Hckaiouenue cocTaBAAKT KHAI'H NO OCHOBaHHSM MAaTeMaTHKH, Ce KPHTH-
YeCKH HCCIEAYHT H camd NpaBH1a JOTHYeCKOTO BhIBOJA H 060CHOBAHHOCTh HCHOJb-
30BAHHA MOHATHH, OTHOCAWHXCA K MHOXKECTBaM.



14 BBEJEHHE

TTonuocThio BLiEpsKaHHOE MO yKa3aHHOU Cxeme H3J0KeHHe Ma-
TeMaTHYECKHX JHCUMNJAHH Ha3blpaerCd dAdKCUOMAMMUYECKUM (TO‘]HE@,
noaydopmaabhbiM), PaKTHYECKH OCYIIECTBHTb €r0 B MOJHOH Mepe
B paMkax yue6HMKa He YyJAaercfl, Tak Kak o0GbeM €ero mnoJyyuics
OBl CAHIIKOM OOJBLUHM, 8 H3/I0XKECHHE OouyeHb yTomHTeabHbIM. IlosTomy
H B WIKOJbHBIX yueGHHKAX M B JaHHOH KHHTe AKCHOMBI TIPHBOAATCA
JHIIb YacTHYHO, YacTh TeopeM coofwaercs 0e3 I0Ka3aTe/bCTBa,
a [0Ka3aTeJbCTBA HEKOTOPLIX JPYTHX NOCTPOEHH ¢ GOMBILAM HJIH
MEHbBINNM TIPHUBAYEHeM MATYWTHBHO SCHBIX coobpamenuii (KOTOpbie
B NpHHUHME MOTJH OB OBITb JOKA3aHEl MCXOAA H3 MOJHOH CHCTEMBI
dKCHOM).

B. Jlornueckoe caeposBanue. HeoGxopumple W AOCTATOUYHLIE YCJO-
BHSl. YTBEpMKIAcCHHA (TEOPEMBI) B MaTeMaTHKE, SBHO HJH HEABHO,
UMEIOT CJeVIomyo GopMy: «eCiH. .., TO...». Hanpumep: «ecau ogna
H3 MeIgHaH TpeyI‘OﬂbHHKﬁ ABJISIETCA €ro BI:ICOTOﬁ, TO TPEYroJBHHK
paBHOOepeHHBIH». YTBepIKASHHE: «MeguaHBl TPEyroJbHHKA HEIAT
APYT Apyra B OTHOWeEHHH 2:1»—MOXKHO cOpMYIHPOBATh B CXOXHOMH
tdopme: «ecan orpeskd AM u BN saBasiorcs MelHaHaMu TPeyrofib-
uuka ABC, To oud penAT APyrT Apyra B OTHOWEHHH 2:1».

Taxum oGpa3om, 1J19 A0KA3aTeJqbCTBA TeOPeMbl HeoGX0nuMO GriBaeT
YyCTaHOBHTb, YTO M3 HEKOTOPHIX MPEeANoJOXKEeHHH (MOCHJO0K) C JIOTH-
yeckofl HEOOXOAKHMOCTRIO BHITEKAeT HEKOTOPHI pe3yabraT (BHBOX).

B Joruke Tor ¢paxT, 4TO M3 noceikn A BeiTeKaeTr BhBOA B,
ofo3HavaloT Tak: A=> B (W1H KakHM-THO0 CXONHBIM 06pasom).

B srtom cayuae roopAaT, uro A ABasercs docmamouHeim YCJIOBHEM
I B; B cBoio ouepenp B ABiseTcs HeoGxoOumbim ycnoBHeM Aas A.
310 o03Hayaer, 4ro AJs CIPaBENJHBOCTH B J0OCTaTOyHO (HO, Boobuie
roBopsi, He HeoGxoxumo) BhinosHenus A; 144 cnpapepauBoctd A
HeobxonuMo (HO, BooOule TOBOpPS, HEJZOCTATOUHO) BHINOJHEHHe B.
Hanpumep, B yTBepKaeHHH: «eC/H (PUTYpHL PaBHB, TO OHH pPaBHO-
BeJHKH» (T. €. MMeT paBHble MJONIAJH)— paBeHcTBa QuUryp Jjocra-
TOYHO [/ paBeHcTBa HX TJowlazedi. B To Xe BpeMs paBeHCTBO
nowaneii —Heo6xoaumMoe ycaoBue pasescrBa ¢uryp. Ecau okaswi-
Baercs, 4to He ToJbKo A= B, Ho u B=> A, T0 06a yTrBEpKAEHHA
A ©v B Ha3plBAOT KeUSAIEHMHbIMU., B MaTeMaTHUeCKHX TeKCTax
IpH 5TOM ynorpebsiiorT BbipaXkeHHs THna: «A Toraa # TOJLKO TOrjaa,
Korna B», <A, ecam u Ttonbko ecau B». Tor xe cmplica nmeior
H Bbipaxenusa: «A Heo6XoguMo H JocraToyHo 1ia B». Ilpumep:
AAS TOTO 4TOGH! YeTLIPeXYTOAbHUK Onli TapaieorpammoMm, HeoG-
XOOMMO H JOCTaToyHo, uTOGLI ero AuaroHalu Ze/MHJH APYT Apyra
nonoaam. [osopsit, uro CBOHCTBO JuaroHajed IeauWTL ApPyr Apyra
nomnosaM fABJAAEeTCa HeoGXONHMBIM M JOCTATOUHLIM YCJIOBHEM TOTIO,
uto6Bl YeThIPeXyroJbHUK GBIT MapanjelorpaMMoM.

B. HNpamMasa, cGpaTnasi, NPOTHBONONOXKHAS TeopeMul. JlokasaTen-
ctBa OT nporHeHoro. Iapany ¢ kakuMm-1uGo yTBepakIenueM A
(npu stoM BooOwie, nNojA YTBepKAEHUEM [OHHMaercs Jiofoe mose-



YacTe nepBas

APU®METHKA, AJITEBPA
U 3JIEMEHTAPHbBIE ®YHKHHH

F'nmaepa 1

JEWUCTBUTEJIbHBIE U KOMITJIEKCHBIE YUCJIA

§ 1. Jleficteureabusie uncaa. Koopaunarm

1. Harypanbubnie uncaa. Hamypanousle 4ucaa BHIPa)KaloT KOJH-
YECTBO [OJJIEXKAUHX CYETY OJHOTHMHBIX WJIH HEOXHOTHIHbLIX TpPed-
METOB; TaKOBbl, HalpHMep, uHCAa ONHH, [Ba, NeCATb, ABaAUaTh,
CTO, JBECTH NATHIECAT IecTh, ThICAYA H T. J.

ITonaTne HaTypasbHOro 4HCJa OTHOCHTCA K TpOCTEHILHM, mnep-
BOHAYya/JLHLIM MOHATHAM MATEMAaTHKH H He MOIJIEeXHT ONpejeseHHIo
yepes npyrue, Gosee npocrble MOHATHS.

Harypanenele uncia moryr ObiTe ecTeCTBeHHBIM 06pasoM pac-
MOJIOXKEeHbl 110 HX BO3PAaCTAHHIO: KaX[oe CJAeAVIollee HarypasibHoe
YHC/IO NOJNYYaeTcs U3 NPenbiIyInero npuHoéaBIeHHeM einHHubl. 3anu-
CaHHple B NOPAZKE BO3pacTaHUs:

1,2 3,456,789, 10, 11, 12, ...,

HaTypaJbHbIe YHCIa 06pasyloT HamypaieHoli pad. Muororoune noka-
3blBAeT BO3MOXKHOCTL HEOrpaHHYEHHOro MPOAOJKEHHS 3ITOTO psaAja.
B 3tom cMmbicie TFOBODAT, uTO HMEETCH OEcKOHeYHOe MHONCECHB0
narypanbnplx unces. Ejpunnia—nanMenniuee natypajiblioe YHCO;
HauOoJblIero Y¥C/aa HATypajbHBLIA pPAJL HE HMeEeT.

HanoMHuM NpHHUHN 3aMHCH HAaTypaJbHBEIX YHCEJ B AECATHYHOI
CHCTEME CUHCJEHHS TpPH MOoMOmK AecATH LHDP

0,12 3,4,5,6,17, 8, 9.

Hugpu, yuacrByiolHe B 3amucH uYHCAa, NPH uTEeHHH HX Crnpaea
Ha/leBO YKasHBalOT TOCIEL0BATENbHO, CKOJIbKO B JaHHOM uHCIC
COJIepKHUTCA eIHHHL, 3aTeM JECATKOB, COTEH, THICAY H T. 1. Boobiue,
uudpa, crofwan Ha k-M Mmecre, CUMTasf CNpPAaBa, MOKAaXeT, CKOILKO
JaHHOC YHCJO CONEePIKHT enuHun paspsaaa 10F-1,

Tax, nHanpumep,

18=1.104-8,

347 =3.10° 4-4-10+7,
5096 -=5.10° 4-0-102+9.104-6



1] § 1., AEHCTBHIENBHBIE YHCTA, KOOPIHHATHI 19

H, B ofmell dopme, 171 m-3HAYHOTO YHCIA 4
a,=0-107"14-¢,- 107=2 | ., , +¢,_,-10}¢,, (1.1)

rie ¢y, Cy s+, Cp—LIHQPLI, NPH TNOMOUIH KOTOPHIX YHCIO 4,

3anucLiBAeTCS B BHOE 6,6, ... C, (31€Ch uepra CBepXy CTaBHTCH,
4TOGB! HE CMEUIHBATEL YHCJIO @, C TIPOH3BEICHHUEM UHCENI €y Cyy v v vy Cp)e

3ameuannc. JecATHuHas cHCTEMA CUHMCIEHMA —He eJHHCTBEHHO BO3MOXK-
Hasi. B npemHoctu (B Baennoxe) uenosb3oBasack clicTeMa cudc/]eHHSI, B KOTOpOH,
HapAZy C JecaTKOH, B OCHOBY ObiN0 MONOKeHO uHeao 60 (wectHAecaTepHuHas
CHCTeMa C‘JHC.'IEHHH). Ee eausauue COXPaHHJock N0 CHX MNOpP B JeJleHHH 4Yaca Ha
60 MumyT, OKpyxuocTH Ha 360 rpamycoB u T. 4. B Hacrodulee BpeMA NPH HCIOML-
30BaHHH 3JEKTPOHHBIX BHI'IHCJHTeNBHBIX MAalHH, B NOpoUecce NPOrpaMMHPOBaHHA
NPHMEHSIOTCH NBOHUYHAS H BOCBMEPHUHAS CHCTeMbI CUHCJeHHs. IIpHBefeM [ia NpH-
Mepa 2anHch HeCKOJABKHX uHCes B TPOHUHON cuereme. B atoM cayuae ncnoabsyem
Tontbko TpH Uudpu 0, 1, 2 B Hx obmuHOM cmpicse. Uneno 3 B TPOHUHOH CHCTCME
HrpaerT podb JecATKH B necx*mq}mﬁ CHCTEeMe CYHCJIeHHA H JOJAHO 0603HAYATECA
kak 10. Bumecro 32=9 Gyaem nucate 100 w 1. 1. Bor 3anuch HecKOJBKHX wmHces
B AeCATHYHOH H TPOHYHOH CHCTEMax CYHCJEHHA:

Hecarnunas cucrema Tponunag cHcrema
17 122 (=32+42-342:1)
55 2001 (=2-384-0-324-0-3+ 1.1)
100 10201 (=1.344-0-394-2-3240-341-1)

B naapueiimrenm Mui GyZeM MONL30BATHCH WCKJIOUHTENBHO JECATHYHOH cHcremof
CHHCIEeHHA.

B apudmernke H anrefpe paccMaTpHBAIOT pasJHYHblE ZeHCTBHA
Hajl YHCJAAMH: CAONCeHUE, 6biMUMAaHue, YMHONCeHue, OeaeHue, 603gede-
HUe 6 Cmenexv, usgredeHue Kopusa u T. 1. IlepBeie ueTeipe U3 3THX
NeACTBHH HA3BIBAIOT apugmemuteckumu WIH payuonaseHoimu. Ho
TOJBKO JBa H3 HHX—CJIOXKEHHE H )’MHO}K&HHQ—SESYGHOBHO BRITNOJ-
HUMBL B O0J1aCTH HATYpPaJbHBIX YHCEN: CYMMA U npoussedexue Hamy-
PANbHBIX HUCea CYib CHOBQ HAmMypatbHele HuUcid.

Chopmyanpyem 3aKOHLI, KOTOPLIM MOAYHHAIOTCA JASHCTBHA CJIO-
MEHHA W YMHOMEHMS; CTPOTHE ONpefesieHHsl 3THX AeficTBHi H ofoc-
HOBaHHE MX CBOHCTB (BHIBOAMMBIX H3 He(OJBLIOTO 4YHcJ/a aKCHOM)
PaccMaTpPHBAIOTCS B TEOPETHUECKOH apu(MeTHKe H 371eCh OMYCKalOTCH.

Ilepemecnumenvrbtli (W1 KOMMYMAMUGHDBLE) 3AKOH CAONCEHUL

at+b=b+a (1.2)

— OT NEePecTaHoBKH CJaraeMblX CyMMa He H3aMeHsercs.
ITepemecmumensrolii (KU KOMMYMamueHbll) 3aKOH YMHONCEHUA:
a-b=b-a (1.3)
— OT NIEPECTAHOBKH COMHOXKHTENEH TNpoH3BeleHHe He H3MEHAercH.

B panpnefiutem, mo Gosblued 4YacTH, B 3anMCH npou3sBeleHus a-b
TOYKY ONyCKaeM M THINeM npocto ab.





