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§ 1. HarypaasHbie 4ncaa

1. 3anncy HarypadpHBIX 9ucex. Yucna 1, 2, 3, 4, 5, ... , uc-
MOJBL3Yy0IKeCA AJIA CUeTa IPEAMETOB MU [JIS YKa3aHUSA IMOPAAKO-
BOT'0 HOMéEPa TOT'0 MJIM MHOTO NIpeaMeTa cpeiy OAHOPOAHBIX IpeaMe-
TOB, Ha3bIBAIOTCSA HATYpaabHbimu. JII060e HaTypasabHOE YMCJIO 3a-
IIMCBRIBaeTcs ¢ nomouswo uucdp 0, 1, 2, 3,4, 5,6, 7, 8, 9. Hanpnwmep,
3anuch 2457 osuavaer, uTo 2 — uyudpa Teca4, 4 — uudpa coren,
9 — nudpa gecaTkos U 7T — uudpa eZUHHUL, T. €. 2457 = 2. 1000}
+4-10045-1047.

Boob6ie ecan @ — nudpa TeICAY, b — udpa coreH, ¢ — nudpa
JeCATKoB M d — uudpa eaUHUI], TO HUMeeM a:- 10004 5-1004
+c¢-104-d. Hcnoasayerca Tarxe COKpallleHHas 3anuchk abed
(HanucaTh abed Henb3s, TAK KaK TakKas 3alUCh B COOTBETCTBMH
C IPUHSATHIM B MaTeMaTHKe COrJallleHMeM O3HauvaeT IIpoHM3BefeHHe

qucesa a, b, ¢, d). AHasmoruuHo 3samnuck abede o3HawaeT YUCEIO
a-1000045-10004¢-100+4d- 104e.

2. Apupmernueckne AeHCTBEA HAJ HATYPAJIBHBIMH YHCJIAMM.
Pe3ysbTaToM CIOKEHHA MM yMHOMEHHS ABYX HATYPAJbHEIX YH-
CeJl Bcerja sIBJIsieTcd HaTypaJIbHOe YHUCJIO: €CJIH M, N — HaTypalb-
HBlE YucJia, TO Pp=m-- N TOXe HaTypaJbHoe YUCJ0, M U N — CAG-
zaemvle, P — CYMMQ; D=mn TOME HaTypaJjibHOE€ YHuCJIO, m, n —
MHONCUTEAU, P — npou3eedeHue.

CnpasesnuBEl creAyOlIMe CBOMCTBA CIOMEHHS U YMHOMKEHUSA
HaTypaJbHBIX 4YMCesn:

1°. a4+ b=">b-1a (nepemecruresvroe cBOHACTEBO CJIOMKEeHHUA).

2°, (a4-b)+c=a+ (b+c) (couerarenvnoe cBOHCTBO CJOMKe-
HHUSA).

3°. ab=0ba (nepemecruresvrHoe cBOiCTBO YMHOXKEHHA).

4°. (ab) c=a (bc) (coueTarenvHoe CBOMCTBO YMHEOMEHUA).

5°. a (b+ c)=ab}+ac (pacnpedenrurenvrHoe CBOHXCTBO YMHO-
JK€HHS OTHOCHUTEJBHO CJIOMKEHMUSA).

B pesysnbTaTe BHIYHTAHHA WJIHM JeJleKHS HATYDPAJbHBLIX YHCEN
He Bcerjia noJyvyaeTca HaTypaJjbHOe YHCJIO: HanpuMmep, 1 —4=38 —
HaTypaJabHOE YHUCJIO, TorAa Kak 4 — 7= — 3 — He HaTypaJibHOe YHucC-
n0; 21:7=3 — marypaJjsHoe uyucJo0, Torja Kak 11:2=5,5 — e
HaTypaJbHOE YHUCJO.

Eciu m, n, k — HaTypaJbEble uucia, TO IpU M —n=—Fk ro-
BOPAT, YTO M — YyMeHbWaemoe, n — gvluuraemoe, K — pasHoCTb,
Ipu m:n=Rk roBopAT, 4To m — fQeaumoe, n — deaurenv, k —





[image: image2.png]yacTHoe, YHCJHO M HA3HBAIlOT TaK¥Xe KPATHbLM YHCJA N, & YHCJIO
n — deaureaem uncaa m. Ecau m — KpaTHoe 4ucia n, TO cylle-
cTByeT HaTypaJIbHOe YHCJIO k, Takoe, uto m==Ek-n.

W3 uucesI ¢ MOMOMIBIO 3HAKOB apudMeTHYECKUX AeHCTBUI U CKO-
GOK COCTaBJISAIOTCA HUCNOBblE 8blpaiceHus. Eciu B 4yuCI0BOM BhHIpA-
skeHUY BBIIOJHUTHh YKa3aHHbIE AeHCTBUSHA, CO0JII08aA IPUHATHIN I10-
DALOK, TO HOAYYHTCS 4YHCAO, KOTOpPOe HA3LIBAECTCA 3IHAYEHUEM
8blLPANCEHUA.

HanoMEUM NOPALOK apu(PMeTHUYECKHX AEeMCTBMIH B YHCJIOBOM
BHIDAYKEHMH: CHadajla BHIIOJHAKTCA JelcTBuA B CKOOKax;
BHYTPH JIOGBIX CKOOOK cHayaJa BREIIIOJHAIOT YMHOYMKEHUE U JleJIeHUe,
a IIOTOM CJIOKeHHe M BeluHTaHMe. Hampumep, ecaum HYMXHO
HaWTH 3HaYeHHe BRIPAKEHUHA

(28-93+4(1927 —1873)-31):6 — 710,
TO MOPAJZOK AEHCTBHI TAaKOB:

J N 2 3 s 8
(28" 93+ (1927 — 1873)-31) :6 — 710.

3. Jlenenne ¢ ocrarkom. Ecam HaTypaJbHOe 4MCJIO M EHe [e-
JUTCS Ha HATypaJIbHOE 4YHCJO I, T. €. HE€ CYIUeCTBYeT TaKoro
HAaTypaJbHOro umcja k, yro m=nk, To paccMaTpHBaIOT JeJeHUe
¢ ocraTkoM. Hanpumep, npu pesenuu umcyaa 43 Ha uyucjgo 18 =B
YaCTHOM IIoJiyyaeTca 2 M B ocraTke 7, T.e. 43=18:2+} 7. B obumiem
ciydae ecau m — deaumoe, n — OJeaureav (m>n), p — 4aACTHOE
U I' — OCTQTOK, TO

m=np-+r, (1)

rge r<<n. 3gecp m, n, p, r — HaTypaJbHBle uHcJa (UCKJIIOUYEHHE
COCTaBJIAET CIIyUYai, Korjga m geJuTcs Ha n 6e3 ocratka u r=0). Ha-
IIpuMep, ecjau n=3, a r= 2, To nojy4yaem m=3p-+ 2. 3to bopmyia
4YHCeJI, KOTOPhIe IIPpU JeJIeHHM Ha 3 AaloT B OCTaTKe 2.

Il pum e p. HaiiTu yacTHOe ¥ OCTaTOK OT JeneRusd uucya 36 421
Ha YyucJyjo 25.

PemeHnue. BHNOTHMM fejleHHE «YIJIOM» :

3642125
25 |1456
_ 114
100
4
2

ok o
[0 B AN

_ 17
150
21
WUrak, yactnoe 1456, a ocratox 21. BoCIOJB30BABIIHCE pa-
BeHCTBOM (1), moxkeM samucarte: 36 421 =25.1456-+ 21.





[image: image3.png]4. lIpu3Hakn neanmocrn. B HEKOTOPHIX CJIydyasxX, He IIPOU3BOJS
ACJIEHUS HATYPAJBHOrO YNCJIa M HA HATYPaJbHOE YUCIIO 17, MO H(
OTBETHTHL Ha BOIIPOC: BBINOJIHUMO ZAeJIEHUE /M Ha N 6e3 0CTATKA HJIF
HeT? OTBeT HA 3TOT BONPOC MOKHO IIONYYUTH C MOMOIIBIO Pa3JIUY
HBIX NMPHU3HAKOB [ eJMMOCTH.

T.1.1. Ecnu kapoe ciaraemoe genuTes Ha HEKOTOpO€e YUCJIO
TO MU CyMMa JeJIUTCA Ha 9TO YUCJIO (Teopema 0 @esuMocT
CYmMmbut).

He cnemyer, ognako, aymaTs, uro eciau KajsKXjgo0e cJaraemos
CYMMBI He I€JINTCA Ha KaKoe-TO YHCJIO, TO ¥ CyMMa He AeJIMUTCS He
aT0 uucyo. Hanpumep, cymma 37+ 19 genurca ua 4, xors uu 37
HU 19 He ABNAIOTCA KpaTHRIMH uncaa 4. BaMerum TaKKe, UTO eCJI¥
BCE claraeMsble, KpOMe OAHOrO, AEJATCA HA HEKOTOPOE YUCJO, TC
CyMMa He JeJUTCH Ha 3TO YMCJIO.

T.1.2. Ecsu B npousBeseHnn X0TA GBI OMHH M3 COMHOMKUTEEH
AEJIUTCA Ha HEKOTOPOe YHCJIO, TO U IIPpOU3BefeHUEe Je-
JIUTCA HA 3TO YHUCHO (Teopema o deaumocru npoussede:
HUus).

Hanpumep, He BHNOJHAA YMHOMKEHHUSA, MOKHO YyTBEpPXKIATh, UTQ
npousseneHue 105-48-93.54 nenurcs Ha 5, Tak kax 105 LeJTUTCS
Ha 5.

T.1.3. HarypasnpHoe uHc0 fenuTCA Ha 2 TOrAa M TOIBKO TOTHA,
KOria ero mocnepgHsas nudpa AeJUTCA Ha 2 (NPUSHAK
denumocru Ha 2).

T.1.4. HarypanbHoe uncio genurcs Ha 5 Toraa 1 TOABKO TOrAA,
Korjpa ero nocaenHad uudpa aubo 0, 1ubo 5 (npusnak

denumocru Ha 5).

Aa, Korpa ero mociuenHas uudppa 0 (npusnax Jenu-

T.1.5. HarypanbHoe uncso genurcsa Ha 10 Torga m TONBKO ToOr-
Mmoctu Ha 10).

T.1.6. | HarypaiubHoe uHcJO, COLepsKaniee He MeHee Tpex nudp,
AeJTUTCA Ha 4 TOrga M TOJIBKO TOTJA, KOTAA ACJIHTCH
Ha 4 JaBy3HaYHOEe YMCJO, ob6pa3oBaHHOE IOCJEeAHUMU

ABYMA LudpaMu 3aJaHHOTO Yucaa (RPUSHAK JeAUuMOCTU
Ha 4).

HoKazaresnbCcTBO mpoBeseM AN NATH3HAYHONO  YMCIIA abcde. HNmeem

abcde=a-10 000+ b-1000+4c-100+d-10+4e. Tak Kax 100, 1000 1 10 000 mnensar-
ca Ha 4, TO aenuTca Ha 4 u cymma 10 000a 4 10006 +4-100c. 3uauur, ecau aBy-

3HayHOe uMca0 d-104-¢ nemures Ha 4, To M abede penures Ha 4; ecan xe 10d+-e
He penutcaA Ha 4, To U abede He gesmrea ua 4.

Hanpumep, uucio 15 436 menurca Ha 4 Ges OCTaTKa, TaK KakK

yucyio 36 menurcsa Ha 4. Ynucso 372 514 me AequTca Ha 4, Tak Kak
14 He genurcsa Ha 4.
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T.1.7. HaTypaJjibHEOe YUCJIO JeJUTCA Ha 3 TOrAa U TOJBKO TOrza,
Korga cymMma ero nmudp zeaurcsa Ha 3 (npusnarx Oeiu-
MoCcTu Ha 3).

JIloxa3aTeJIbCTBO INpOBefeM AJsl YeTHIPEX3HAYHOTO YHcia abed. Vmeem
abcd= 1000a+100b+ 10c+d=(999a+a)+(99b+ b)+(9c+c)+d=
=(999a + 99b+ 9¢c)+(a+ b+ c+d).

Yucna 9, 99, 999 nensrca Ha 3, moaromy 999a 4 99b + 9c menmnres Ha 3, M cymMMa
(999a + 996+ 9c)+(a+b+c+d) 6yner genurbca Ha 3 TorAa M TOJBKO TOTrAa,
Koraa meautca Ha 3 cymma nudp a4 b4 c4-d.

Hanpumep, uucao 2742 penurca Ha 3, Tak Kak AeJuTcs Ha 3
cymma nuepp sroro uucaa 24 7-+44+2=15. Yucmo 17 941 He
HeJUTCA Ha 3, TAK Kak cyMMa 1udp sroro uucia pasHa 22, a 22 He
OeJUTCA Ha 3.

T.1.8. HarypasnbHoe uucyo genurca Ha 9 Torga u ToJAbKO TOTZA,
Korga cymma ero mudp geaurcsa Ha 9 (npusnax deau-
Mmocru Ha 9).

9. Pasnoxenne HATYPAJABHOrO YHCJIA HA IPOCTHIe MHOMHTEH.
Ecau 4ucio MMeeT TOJBKO ABa AeJUTeNs (CaMo YMCJO U eAUHUIA),
TO OHO Ha3BIBAETCS NPOCTbIM; €CJIH YUCJIO HMeeT Oojee ABYX AeJiu-
TeJieil, TO OHO Ha3LIBAeTCS COCTABHLIM.

Tax, ynucao 19 npocroe, 160 OHO HMeeT TOJNBLKO ABa HEJIUTEJA:
1 u 19; uncao 35 cocraBHOe, OHO MMeeT YeThIpe Aeaureasi: 1, 5, 7,
35. IIpocroe uncao 19 MOMXHO NpPeACTABUTL B BHAE IPOU3BENEHUS
ABYX HATYpPaJbHBIX 4YHCEJ TOJBKO OJHHUM CIIOCOOOM, HE YYUTHI-
Bad IOPAZOK coMHoMureje: 19=1.19; cocraBHoe umcso 35
MOXXHO IIPEACTABHUTh B BHJe IIPOM3BEJEHMS ABYX HATypPaJbHBIX
yuces 6ojiee ueM OZHHUM crocobom: 35=1.35=5.7.

3aMeTHM, 4YTO YHCJ0 1 He OTHOCHTCHS HH K IIPOCTHIM, HU K
COCTABHBIM YUCJIAM.

T.1.9. JI1060oe cocTaBHOEe HATypaJbHOE YMCJIO MOMKHO pasJo-
XUTb Ha IMPOCThHle MHOMHUTEJH, H TOJBKO OLHHUM
CIIOCOO60M.

IIpu pasnoskerum uucesn Ha IIPOCThEIE MHOMXKHUTEJHN HUCIOJb3YIOT
IPU3HAKHU NeJUMOCTH U NMPUMEHSIOT 3alHCh CTOJNGHUKOM, IIPH KOTO-
POH JenuTens pacmosiaraercs CIIpaBa OT BEePTUKAJBHON YepTHI, a
JaCcTHOe 3amuchIBaeTca mop aeauMbIM. Tak, aias uucaa 360 sra
3anuCh GyJeT BHITIAAETH CHeAYIOLIMM 06pazoM:

360
180
90
45
15
5

1

Cteowmn N




[image: image5.png]Ecnu B pa3jiodKeHHH YHCJIa Ha NPOCTHEIe MHOMKUTEIM OAMH U TOT
e MHOXKHTEeJb 4 BCTPEYAaeTCA NI pas, TO 3aIUCHIBAIOT KOPOTKO:
a”, r.e.a-a-....a=a".

N, e’

n MHOMXHTeJIelH

BrIpaxeHue a” Ha3LIBAIOT CTENEHbIO, @ — OCHOBAHUEM CTeneHu,

n — noxas3areaem CTeneHu.
ITosToMy MOMKEO 3anucaTth: 360=2-2.2.3.3.5=23.32%.5.

6. HanGonpmuit o0IONHA HeaHTeNb HECKOJBKHX HATYPAaJbHBIX
gncei. Ilyers gansl uucsaa 72 u 96. Belmuurem Bce JeauTesu yHucJja
72:

1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72.

Beinuuiem Bce geaurTesu yucaa 96:
1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 96.

Cpezm BBIIINCAHHBIX YHCeJI €CThb OAHHAKOBBIE:
1’ 2, 3’ 4’ 6, 8’ 12, 240

Bce aTi yucsa HaswIBAIOT o6ujumMu Odeaureaamu uucen 72 u 96,
a HaubGoJbllee cpefH HHUX — Hauboavwum obuwum Jderureem.

HAns n00bIX 3ajaHHBIX HATYpPaJbBHBIX 4YHCeJ @ U b MOMKHO
HaiiTH Haubospmui o6muit geaurens. OH ob6osnauaerca D (a, b)
(uuraercsa: «D or a, b»). Eciu uucaa a u b rakosH, uro D (a, b)=1,
TO YHCJIa @ U b Ha3bIBAIOTCA 83QUMHO NPOCTHLIMU.

Hanpumep, B3auMHO mpocTeIMu 6yayT uucia 72 u 35 (xora
Ka)Xjoe U3 HUX — COCTaBHOE YMCJIO).

Hro6b1 HAMTH HANGONBIIN Y OOLIUIA JeTUTEeIb HECKOJIBKUX YUceI,
HaJO0 pPa3JIOXKHUTHh 5TH YHCJIa Ha IIPOCThie MHOMXUTEJH U HAHTH
IIpou3BeleHue OOIIUX IMPOCTRIX MEOMKHTEJEH, B3AB KaKABIH U3 HUX
C HauMeHbUIUM (H3 HMEIOIIHXCA) MoKasaTeJeM.

Il pumep. Haisitu D (3780, 7056).

PemeHnue. HNUmeem:

3780 2 7056 2
1890 2 3528 2
945 3 1764 2
315 3 882 2
105 3 441 3
35 5] 147 3
7 7 49 7
1 7 7
1

3780=2°.3°.5.7 7056=2*.8°.7*




[image: image6.png]Torza D (3780, 7056)=2°-3%.7; B3ATH Te NPOCThHIE MHOMH-
resu, KOTOpble BXOAAT U B pasyoxeHue uucaa 3780, u B pasyo-

eaue aucaa 7056.
m orsetr: D(3780, 7056)=252.

7. HamMeHbIIee o0O0mee KpaTHOe HECKOJBKHX HATYPaJBHBIX
qacea. IIycrh marbel uucaa 12 u 18. Beimumem uucia, KpaTHBIE

12:
12, 24, 36, 48, 60, 72, ... .

BrinmuinieM 4ucJja, KpaTeble 18:
18, 36, 54, 72, ... .

CpeZu BEIMMCAHHBIX YHCEJ €CTh OJAMHAKOBHIE:
36’ 72’ [ X ¥ ) [ ]

Bce 2TH YMcsIa HA3BIBAIOT 00w, UMl KpaTHuiMU ducen 12 u 18, a Han-
MeHbIIee M3 HUX — UHCJ0 36 — Ha3LIBAIOT HAUMEHbWUM 06U UM
xparHbim yucen 12, 18.

AHaJIOTHYHO oIpeeseTca HalMeHbIIee o0Ilee KpaTHOE IIPOM3-
BOJIbHHIX HATypaJIbHEIX 4ucea a, b, oHo oGosumauaerca K (a, b)
(uuraerca: «K or a, b»). JI1o60e KpaTHOEe UHces a U b gAeauTca Ha
K (a, b).

Yrob6sl Ha¥iTHM HauMeHbIIee 00IIee KpaTHOEe HECKOJbKHUX YHCeJ,
HaJO PAa3jIOMKHUTh 3TH YHCJIAa Ha IPOCThle MHOMXHUTEJH U HaAUTH
IIpOM3BEeAeHHe BCEeX IIOJYUYMBIIHMXCS IIPOCTBIX MHOMHUTeJeil, B34B
KaX/AbBIM U3 HUX ¢ HAMOGOJBIIMM (M3 HMEIOUIMXCA) IOoKasaTelIeM.

Il pumep. Haiitu K (3780, 7056).

Pemenue. HWmeem 3780=2%2.3%.5.7; 7056=2*.32.72
(cm. 1. 6).

Torpa K (3780, 7056)=2*.8%.5.7% r. e. B3sTH Bce IPOCTHIE
MHOMXHTEJH, KOTOPble BXOAAT B Pa3jIOMeHHe XOTdA ObI OLHOTO U3
yuces 3780 u 7056.

Urak, K (3780, 7056)=105 840.

Hna ni06bIX HATYpaJabHHEIX ¢ M b cIpaBefMBO paBEHCTBO
D(a, b)-K (a, b)=ab.

Ecnu, B yacrHocTH, uucna ¢ ¥ b B3auMHO IpocTHLe, T. €. D (@, b)=1,
To K (a, b)=ab. Dro 3mauurT, u4TO HauMeHbulee obujee KpPATHOE
08YxX 63QUMHO NPOCTHIX “UCEN DABHO NPOU3BedeHUI0 ITUX Hucel.

8. ¥Ymorpe6ienne 6yks B anreope. Ilepemennsie. B anre6pe uac-

TO KOHKpeTHBIE CBOIiCTBA YMCeJ 3aNUCBIBAIOT C IIOMOIIbIO OYKB.
anpuMep, nepeMeCTUTEJbHOE CBOMCTBO CJIOMKEHUS (oT mepeMeHH!
MeCT cmaraemMelx cymMma He MEHAETCS) 3amHuChIBAIOT TakK:




[image: image7.png]a4+ b=>b-+a, roe BMecTo @ U b MOXKHO NIOACTABUTH JIOOBIE YHCJIA:
3+5=5+43;100++3501=3501-+100 u . x. Hucao, nmoacrasise-
MO€e BMECTO 6y KBBI, HA3BIBAIOT e¢ 3HayeHuem. B HEKOTOPHIX CJAyYadaXx
(Hanpumep, B ypaBHEHHAX) BMECTO GYKBHI MO HO MOACTABHTL TOJIb-
KO omnpefiejieHHbie YHCJIA, YTOOBRI HANHCAHHOE PAaBEHCTBO OBIJIO
BepHBIM. Hanmpumep, 74+ x=10 ob6pamaercs B BEPHOE pPAaBEHCTEBO
JUIIL Npu X =3. Ynorpe6aseMsle B ajre6pe GYKBEI Ha3bIBAIOT
NePpeMEHHbLIMU,; CMBICTI TAKOT'O HA3BAHUSA COCTOUT B TOM, YTO UHCJIO-
BO€ 3HAYEHHEe OYKBHl MOXHO M3MEHHTb: HANPHMMep, B PaBEHCTBe
@+ b=>b-+a MOXEO TONMOXKUTE a=3, b=>5, a MOXKHO @ — 7, b=19
K T. A.— BO BCEX CHay4YasdX PaBEeHCTBO OyzeT BepHo. B paseHcTse
T+x=10 MOXHO HOJOXKHUTL X = 3, a MOXKHO X=25; pasHuIa B
TOM, UTO B IIEPBOM CJy4ae YHCJIOBOE DPaBEHCTBO OyJeT BepHHBIM, a
BO BTOPOM — HeBepHEIM. PaBeHcTBO D (a, b)=1 (cm. n. 6) BepHO
IIPH CIeAYIOIINX 3HAYEHHAX IepeMeHHBIX a U b:
a=18, b=25; a=100, b=99; a =13, b=1000 u . 1.

JTO PaBEeHCTBO HEBEPHO IpPH CAEeAYIOIIMX 3HAYEHUAX NMepeMeHHBIX :
a=8, b=6; a=25, b=150; a=7, b=T777 u . I.




