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B sToM rogy Bel IPOAOJIKHTE M3yYeHHe MaTeMaTHKH. Bam mpexacro-
UT IO3HAKOMUTHCA C dJIeMEHTaMU TIeOMeTpPHH, CBA3SAHHBIMH C CHMMe-
TPUAMU (DUIYD OTHOCHTENBHO TOUKH, IIPAMOMH M IUIOCKOCTH. BBl mayum-
Te IeJble YMCIIa, PALMOHAJBHBIE YMC/JA YW OpaBUia JEHCTBHH ¢ HEMH,
CBOMCTBA ATUX AEHCTBHI, a4 TaKKe HaAuDOJee PACIPOCTPAHEHHBIE Ha Ipa-
KTHKe JecATHYHBIe Apo0H.

Becr marepuan yuebHMKa pasbuT Ha D rIaB, B KaKJOH IlaBe HMeeT-
CcA HECKOJIBKO NYHKTOB, COAEPIKAIMX TEOpPeTUYecKHe CBeJeHHA U Ipak-
THYeCKHe ynpa>kHeHHA. HoBble TepMHHBI (CJI0Ba H CJIOBOCOYETAHHA)
M BajKHEIE (DAKTHI BBIZEJIEHBI B TeKCTe KHPHBIM mpudrom. IIpaBuia
M CBOMCTBa, KOTOPBIE IIOJIE3HO 3allOMHHUThH, JaHbl HA IBETHOM (DOHE HJIH
B paMOYKe — CM. C. 5.

Kaxnasa rnasBa mMeeT AONOJHeHU:A. Marepuas mepBOoro IyHKTa JO-
MMOJHEHUH I03BOJAET PACIUMPHUTh 3HAHUA, IOJYYEHHBIEe DU H3YYEHUU
rJIaBbl, ¥ HAYYUTHCHA PELIATh Dojiee CIOKHBIE 3ajadd. B HCTOPHUYECKHX
CBeJIeHUAX NpUBeleHa HH(pOpMaLuA, JONOJHAIONAA U3YIeHHOe B IJase,
PAcCKAa3BIBAOINAA O PASBHTHH MATEMATHKHM M 00 YUEHEIX-MaTeMaTHKAaX.
B nyuKTe «3aHMMaTeJbHBIe 3a1a4M» IIPUBEAEHbI 3a0aHUA, YMEHHe pe-
mIaTh KOTOPHIE IIOMOKET YCIEMIHOMY VYACTHIO B PA3JIMYHBIX KOHKYpPCAX
A OJMMIOHAZAX.

B koHme yuebHMKA mMMeeTcs pasjen «3aNaHUA IS HOBTOPEHUMA»,
B KOTOPOM COOpaHBI YIIPaKHEHUA HA BBIUNCIEHHUS M TEKCTOBBIE 3aJadi.
31eck MMeeTcd MHOTO MCTOPMUECKMX 3a7a4 W 3aJlaHuil M3 CTApMHHBIX
yueOHUKOB U COOPHHUKOB 3a/lad, NPUMEHSBIONXCA IPH OOYUYEHUM BaIlIUX
CBEPCTHHUKOB B JaBHHEe BpeMeHa. K HEKOTODBEIM 3ajJadaM M yOpaKHeHH-
AM B y4yeOHUKe IpHBegeHBI oTBeThl (c. 251).

Ecnu BBl XOTUTE YYHTHCA YCIENIHO, TO ¢ BHUMAHHEM OTHOCUTECH K
TOMY, YTO HANIUCAHO B yueOHMKe U OOBACHAET YUUTENb, K BBINOJHEHHIO
AOMANIHUX 3aJaHUIA.

[Tepexn BBITOJIHEHWEM AOMAaNIHEro 3afaHUs 00A3aTeIbHO INPOYHTAHTE
3a/laHHBIA Ha /I0M IIYHKT yuyeOHUKA, BCIOMHUTE OOBACHEHHE YVUMTEJNH.
9TO IO3BOJIUT BAM HOATOTOBUTHCH K BBEINIOJHEHMIO YIIpaKHEeHMII M pe-
meHuio 3ajgad. OTBETHTE HA BONPOCHLI, WAYIHE IOcJe y4eGHOro TeKcTa,
a B caydae 3aTPyAHeHUA HaWAWTe OTBETHI B TeKcTe ydeOHuMKa, O0biAcHe-
HHe TOr0 MJH HHOIO TePMHHA WINWUTE B IIpeAMETHOM ykKasaTtese (c. 250).
Tam oHM BBINMCAHBI B aJI()ABUTHOM HOPAIKE.
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Ocoboe BHUMaHMe yIeJUTe pellleHHI0 TeKCTOBBLIX 3azad. B 6 wruacce
OHH peIlalTCsa He TOJBKO apu(MeTHUYeCKHMMHU clocobaMu, HO U C IIOMO-
b0 YPaBHEHWI.

[Tpy BHIOJIHEHUM 3ajaHUil oOpalmaiTe BHUMAHHWE HA CHelHabHBIe
3HAYKHM DAJOM C HOMepOM yipaskHeHHsa. OHM HMET cleAyIOLUe 3HAa-
YeHMS:

13— 3ajlaHus AJd YCTHOIN paboThl,
9@ — 3a/laHUA TOBBLINIEHHOH TPYAHOCTH,

— CTapHHHBIEC 3alJa4H,

Y
L11:8 — B3ajjayu Ha IOCTPOEHHE.

JIyuiieMy YCBOEHMIO HM3YUEHHOIO INOMOYKET MCIIONIb30BaHHe paboueit
TeTpaiu, ObICTPO IPOBEPUTH YCBOEHHME MaTepHaja MOXKHO C IOMOIIBIO
cOOpHHUKA TECTOB, a B AUAAKTHYECKMX MaTepHalax COJepP’KaTcs 3aJaHus
JUIA CAMOCTOATENbHBIX W KOHTPOJBHBIX pador. B yueOGHBII KOMILIEKT
¢ HamIMM yueDHHKOM BXOAUT eIé OJHAa KHUra — «3ajadyM Ha CMeKaJ-
Ky». B Hell mMeercd MHOro 3ajady, peniasg KOTOpble MOMKHO Jydlle
YCBOUTH M3y4daeMblll MaTepHaJl U XOpOIIo MHOJATOTOBUTHCA K KOHKypcam
A OJHUMIIHAaM.

Henaem BaM yCcrexoB B H3YYEHUH MaTeMaTHKH!

Asmopbt
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 OTHOWEHNR,
o NPONOPUNN,
« MPOUEHT b

¢ Mpw mnayvernn rnasbl 1 Bbl NO3HAKOMWTECH C MOHATHSMW OTHOLUEHWUSA,

peLlaTb TEKCTOBbIE 3a4a4U HA MPAMYIO 1 06paTHYIO NPONOPUMOHANBHO- |
CTW, HAa AEeNeHue Yucna 8 NaHHOM OTHOWEHWWM W Ha MPOUEHTL. YMeHue
pewartb 3TW 3a4a4qy MoMOXeT BaM HEe TONbKO CNpaBisTbCA C NPakTu-
YECKMMW CUTYaLMAMW, HO W C YCMEXOM BbLIMOSHATL 3a4aHUS Pasnnd-
HbIX KOHKYPCOB, ONUMMWaL W 3K3aMeHOB. Bbl Takke y3HaeTe, 4To Takoe
mMaciTab. 310 NOMOXET BaMm Ha ypokax reorpadun, UCTOPUM U OPYrux
LWKOJBHBIX NPEeaMeToB.
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© OrHoweHns uucen n BenuuuH

YacTHOe ABYX HE PABHBIX HYJI0 YHUCEJ ¢ ¥ b Ha3BIBAIOT €Ilé OTHO-
meHneM uuces ¢ ¥ b. Yucna a u b Ha3BLBAIOT YJIeHAMH OTHOIICHHS.

8
Hanpumep, 8 : 2, unmn 35 ecThb OTHOIIeHHe 4YHciia 8 K uuciy 2;

1.1 1 1
— . — €CThb OTHOLIEeHME — K —.
3 5 3 5

W3 0CHOBHOT'O CBOHMCTBA UACTHOI'O CJieayeTr CBOMCTBO OTHOIIIEHUSA.

OTHOmIEeHNEe He HM3MEHHTCH, €CJH €ero 4YJjeHbI YMHOKHTS HJIH
pa3xeiTh Ha OOHO H TO JRKe YHCI0, HEe PABHOE HYJIM:

YHacrHOe ABYX BEJIHNYHH HAa3bIBAKOT OTHOIIEHHEeM 3THX BeJIUYNH.
CaMM BeJIMYMHBI HA3BLIBAOT YICHAMM OTHOUICHMS.

NPsSIMOIA U 0BpaTHOI MPONOPUMOHANBHOCTEN, NpoueHTa. Bbl HayuuTecb
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OTHOLIEeHUE BeJIMYMUH OJHOTO HAMMEHOBAHUSA (JJIMH, CKOPOCTEe#, CTOU-
MOCTE€Hl ¥ T. ., BBIDAXEHHBIX OAMHAKOBBIMH EIWHUIAMH H3MEPEHHS)
ecTb yHcno. Takue BeIMUYMHBI HA3BIBAIOT ogHOpomubIiMH. Hampumep,

a) 5xM=5—1KM=§ 5KM=§

3 KM 3:-1kMm 3 3km 3

6) 2 nm _ 2-10cm -9

lem lem

, Kopoue

.
?

0.

OTHOIeHNEe BEJIMYMWH PAa3HBIX HAMMEHOBAHWI (IIYTH M BPEMEHH, CTO-
HMMOCTH TOBapa ¥ ero KOJHUYecTBa, MacChl Teja M ero odbéma U T. 1.)
eCTh HOBafd BeJHUYHHA.

Hampumep: a) orHomesnue nytu (5 kM) K BpemMeHH (3 4) ecThb HO-

KM
Bad BeJHU4YHHaA — CKOPOCTH, BbIpa’keHHasdA B €IHMHHIAX CKOPOCTH [—J:
q

bxwm _ 5 ; xkm _ 5 xm.

3u 3 q 3 u

6) orHOomeHue macchl Tesna (520 kr) Kk ero o0wséMy (2 M°) ecTh HOBas
BeJIN4MHA — IJIOTHOCTH BellleCTBa, BhIPa’KeHHAas B eJUHHUIAX IJIOTHOCTH
KT 520 kr KT KI
(—3): —— =260-1 — =260 —;
M 2Mm M M
B) OTHOIIIEHHE Macchl BemiecTBa (Hanmpumep, 12 Kr conn) K 00BEMY pac-
TBopa (3 M%) ecTs HOBas BeJHMUYMHA — KOHLEHTPALMS pacTBOpa, OHA BHIpa-
KI' 12 kr

KI' KT
JKaeTcd B eJMHHMIAX KOHIEeHTpalnuH (—3]: 3° =4.1 o= 4 —3 -
M M M

,Ilame 3HaAKoOMasd HaM BeJHUYHHA — L[éHAa eCTh OTHOIIeHHe CTOMMOCTH
TOBapa K €ro Macce WM KOJMYeCTBY eIWHHMI[ ToBapa. Hampumep, ecau
100 p. .
2P 50 B

2Kr

3a 2 Kr ToBapa samimatuad 100 p., To ero meHa paBHa
KI'

b

ecJd 3a 3 OAMHAKOBBIe KHUTH 3amaatunm 240 p., TO IleHa OOHOH KHHTH

240 p. -
paBHAa D _go B,
3 mT. IIT.
3HaMeHAaTeJIb B €JUHUIAX I[eHbI 00BIYHO He NHIIYT, a IMHIIYT U To-
popAaT: «meHa 1 Kr toeapa 50 p.» u «uena ogHou KHUTHE 80 p.».

KM M
Obo3HaueHusl eQUHUI] CKOPOCTH —,
q

M
, — ¥ JOp. 94CTO IHIIYT
MHH Cc

¢ HAKJIOHHOH YWepToM: KM/4, M/MHH, M/C, ....

m Y1o HasbIiBaOT:
a) OTHOWEHWeM 4Yucna a K vyucny b, 6) 4neHamu OTHOWEHUA?

MpuBeanTe npuUmMepsbl.
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Yem ABNAETCH OTHOLIEHWE BEeNUYUH:
a) O4HOro HavMeHOBaHUS; 6) pasHbiX HAMMEHOBAHWA?
MpueeouTe nNpumepsl,

Mcnonb3ysa CNoBO «OTHOLUEHWE», I'IDO‘-IHTaI;ITe 3annucb:

.. 3. 5. 1
a) 7:2; 6) X B) 1:5; r) 5
3anuwnTte OTHOLWEHWEe, HAa30BUTE ero Y/eHbl:
a) 7 K 3; 6) 5k 9; B) 12 k 4; r) 10 x 1000.
Haihngute oTHOWeEHKe:
1, 10, 7. 21 12 48
6)3K§, 6)51(13, B}BK32. I')17K51.

lMpounTaiTe OTHOWEHUE, HA30BUTE €ro 4ieHbl, yNpoCTUTE OTHOLIE-
HWE C MOMOLLLID CBOWMCTBA OTHOLUEHWS:

a) 40:50=4:5; 6) 99:18; 8) 450 :250; r) 720:81.

B 4ém 3akno4aeTcsa CBOWCTBO OTHOLUEHWA?

3anuwuTte oTHOWeHWe B BUAe Apo6uM (Tam, rae MOXHO, yrnpocTuTe
OTHOLWIEHWE):
a) 3:5;6) 49:28; 8) 35:700; r) 5:7; n) 520:460; e) 27:81.

MOXHO Nu BbIPa3UTb HaTypasbHbIM Y4UC/IOM OTHOLWEHWE:

a) 40: 20; 6) 30:60; g) 1000 : 100;

r) 600 : 30; n) 20 :40; e) 100: 10007
3amMeHnTe OTHOWEHWE APOOHbLIX YUCEN PaBHbIM eMy OTHOLUEHWEM
HaTypanbHbiX Yucen no obpasuy:

11 179 5.3 3"

—1=.|.onopol. = iw = m==.
) 5o hopoood sie TR
Il cnoco6. YMHOXUM Kaxabld 4fieH OTHOLWeEeHua Ha 6:
1'1=§'§=3 2
PG e

1 1 3 4 2 3 12 1 1 3 1 .2
6) -:= B)=:=; =3, =1 == =:1=.
Vz'5 B3y Niziz Ay ely:g X 235:17
Ynpoctute oTHOweHue sBenuynH (10—11):

35m 45 kr 420 km 4501 320y 480 MuH
a) 5-—; 6 . B ; ; ; :
) 28w 9 36 ¥ T20er " 5a0r P 28e0 © 840w

12m 18 kr 490 cm
a - 6) ——; ;
) 15 am ) 5a0r ®) 35 am

450 kr 3500 cm® 9900 am®
r) : e ey —/———.

2T 21 am° 18 m°

7 fnaea 1. OTHOWEHWS, NIPONODLMW, NDOLEEHT b
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YNpoCTUTE OTHOLLEHUE BENWYUH Mo obpasuy:

a) 350KM=-@ﬂ=70m;
Sy ] Y
720 km 360Mm | 420 «r
6) =5 B) T’ N
) 2250 «r e) 720m | %) 450r
3m 20c ' 5cm®

Hanoute npoiaeHHbIn NyTb S, €CAKM U3BECTHbl CKOPOCTb v U Bpe-
M$l ¢ PABHOMEPHOro ABUXEHWUN:

a) v=2m/c, t=3¢; 6) v=2m/c, t=$ MWH.

Halhnute ckopocTb PaBHOMEPHOro MABWXEHWUS v, eCNU WU3BECTHbI
MPOWAEHHBIN NYTb 8§ U BPEeMsl OBWXEHUA t:

. _ 1
a) s=6m, t=3c; B) s=6m, t—20l1.

1 - - %
CkopocTe newexopa 53 KM/4. Hangute nyTb, NPONAEHHLIN newe-
XOO0M:

a) 3a 2vy; 6) 3a 1%q; 8) 3a 45 MuH; r) 3a 125 mMuH.

1 .. .
PaccTtosiHue B 15 KM newexon npoweén 3a 20 MuH. Hanagute cko-

pocTb newexoaa. OTBET 3anuMuuTe B CReaylowmx eguHuuax:

a) Km/y; 6) KM/MWH; B) M/y; r) Mm/MwH; a) m/c.

CKOpOCTb Nerkosoil aBTOMaLIMHbLl 72 KM/4. Kakol nyTb OHa npo-
2

efert 3a: a) 3 Y; 6) 45 muH; B) 50 MuUH; r)y 165 mun?

CkopocTb nerkoson astomawmHbl 1200 m/MUH. 3a CKONbBKO 4YacoB

MawmHa npoener:

a) 144 km; 6) 36 km; B8) 8 Km; r) 54 km?

Haipoute ckopocTe aBTOMalUMHbI, ecnn 80 kM OHa npoe3xaerT:

. 4 .. 4 . 8 ..
a) za 1v; 6) aagq, B) 3a 34, r) 33711,

n) 3a 50 muH;  e) 3a 65 MuH; %) 3a 90 muH;  3) 32 100 MUH.

[Ba KoHbkOOexua OAHOBPEMEHHO CTapToBa/M Ha AUCTaHUMIO
10000 M no 3aMKHYTOW A0pPOXKe, AnvHa koTtopon pasHa 400 m.
CkopocTe nepBoro KoHbkobGexua 20 KMm/4, a CKOPOCTb BTOPOro
21 km/4. OBroHUT N BTOPOW KOHbKOOEXeL, MepBOro Ha Kpyr Ao
KOHUA aucTaHuum? A Ha gpa kpyra?



Macuwra6

Pucys na Oymare maobpaskeHusi IIpeiMeTOB, MBI uallle BCEro BHIHY-
JKJEHbl UBMEHATH MX HacTosAmue pasMepbl, Yro0bl M3o0paxeHus nome-
cruauck Ha aucte Gymaru, Goabmige NpegMeThs IPUXOAUTCA H300paKaTh
B YMEHBIUIEHHOM BH/€, & MajJleHbKHe — YBeJIHYuBaTh. HO PHCYHOK, HJIH
YyepTEéX, UAH MJIaH yYacTKa LOJKeH [aBaTh IIPeCTaBIeHHE O HaCTOA-
X pasMepax npeamerosB. Ha depresxax M IUIaHax AeJaioT CHOeIHab-
HYIO 3alHCh, NIOKA3LIBAIOIIVIO OTHOILIEHHEe AJHHBLI OTPe3Ka Ha deprerke
K ero Hacrosiueil pinxe.

Hanpumep, ecau Ha IaHe KOMHATBI OTPe3KOoM B 1 cM u306parkéH
OTPE30K, HACTOAINAs JJIHHA KOTOPOro paBHa 2 M, TO IHINYT:

Blem 2w, wiu B 1 em 200 em, unu 1 : 200.

OrHomeHHe AJAMHBLI OTPe3Ka Ha IJIaHe K ero HacTodAlled IjanHe HAa-
3BIBAIOT MAaCHITAO0M.

Ilpu ogmHAKOBBIX eNWHMIIAX HM3MEPEHHUS PasMepoB NPEeAMETOB H HX
u3obparkeHn# mMacmrTad BeIpaykaeTcA OTHOIIEHMEM YMICEeJ.

B mpuBegérHOM BbIlle mpumepe maciuTad pasen 1 : 200.

MaciuTal, BEIpaMKeHHLIH OTHOIIEHHEM YHCes, HA3LIBAIOT YHCICHHEIM
macuitabom. I[na reorpadmueckux xapr (puc. 1) gmciaeHHbIH MmaciuTab

‘; fil(pacuoe

8 1 caHTumeTpe 250 meTpos
M 2|50 q 25.0 590 M
e e (e 1

Puc. 1

9 q, n



BBIPAJKAIOT JpO0bI0, YMC/AHTENs KOTOPOoil pasen 1, a 3HamMeHaTelb —
qUCIY, IIOKa3bIBAIOILEMY, BO CKOJLKO pas Jboe paccTosHHMEe Ha KapTe
MeHbIIIe COOTBETCTBYIOIEro PacCTOAHUSA HA MECTHOCTH.
Hamnpumep, 3anucu
1
25000

o3HayaloT, uro 1 ¢m Ha Kapre coorBercTByeT 25 000 cM HA MECTHOCTH.
MamepeEMsT Ha MECTHOCTH IIPOBOAAT B MeTpax HJM KHJIOMETpax.

s ynobcTBa HepeakKo HA KapTe HM300pakailoT OTPE30K M YKAa3bIBAIOT

COOTBETCTBYIOIIlEe €My PacCTOSIHHEe B MeTpax WMJIH KHJIOMeTpax.

nl:25000

h Y10 nokasbiBaeT 4YMcneHHbld macwTab:

a) 1:100; 6) 1:1000; B) 1:200007?

E*® Onpepenute yucneHHbln macwrtad, ecsn WM3BECTHO, 4TO 1CM Ha
nnaHe (reorpadudeckon kapte) naobpaxaeT OTPEe30K OJIMHOM:
a) 10 cm; 6) 50 cm; B) 6 am; r) 10 m;
n) 100 m; e) 1km; X) 6 KMm; 3) 10 km.

FXR PaccroaHne mexay asyms ropomamu pasHo 200 km. Onpepenute
pPacCTOAHUE MexXay u3obpaxeHnamu 3TUX rOPOAOB Ha KapTe, ecnu
YUCNEHHbIV MacluTab KapThl paBeH:

a) 1: 1000 000: 6) 1:200 000; B) ——

5000000

BZ® Macwrab kapTbl paseH 25 :}00‘ Onpenenute pacCTOAHWE HA MECT-

HOCTW, €CNU Ha KapTe OHO PaBHO:
1
a) 1cm; 6) ScMm; B) 22cm; 1) 37MMm; 4) 1§,EI,M; e) 146 Mmm.

FIA Nnan koMHaThl UMeEeT BMA NPAMOYroNibHUMKA cO cTopoHamun 40 mm
1 31 mm. Onpegenure AUIMHY U IWWPUHY KOMHATbI, ECNTM YUCNEHHbIA
macwTtab nnana 1:200.

Oropof wMeeT Bug MNPAMOYronbHUKa, AnnHa KkKotoporo 340 m,
a wupuHa 220 M. Kakne paamepbl Dynetr umetb n3obpaxeHne ato-
ro oropoga Ha nnaHe, BbiNnonHeHHOM B MacwTtabe 1:5007?

BEXA MpsamoyronsHuk co ctopoHamu 12 cm 1 6 cm nzobpaxaer Ha nna-
He none, saHaToe nog oséc. Onpepenute macwTab nnaHa, ecnw
G6nbWwan cTopoHa nons umeer gnuHy 360 m. Onpepenute MeHb-
LUYI0 CTOPOHY NONS.

I} Wcnonb3ya nnaH MeCTHOCTM (puc. 2), onpegenuTe:

a) paccrtosHue ot A no B;
6) paccTosHua OT A u oT B 00 mocTa 4Yepes peky;
B) paccTtosHue OoT B OO0 CMellaHHOro neca.

10
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Puc. 2

B BE

B E

MacwTab 1:10 000 . Macuﬁéé 1:100 000

Puc. 3

3a CKONbKO 4acoB TypWCTHI MPEOAONET paccrtosHwe oT A no B
(puc. 3), ecnn ByayT OBUratbCA CO CKOPOCTbIO:

a) 5 Kkm/y; 6) 4 km/4?

Haueptute nnaH knacca B macwTtabe 1: 100.

a) Haueptute nnaH ceoer komHatel B macwTtabe 1:50.
6) Ha4yeptuTe nnaH WKoONbLHOro 3aanHnsa B MacwTtabe 1:250.

MOXHO N HaYepTUTb NnaH 3aaHusa (NPSMOYronbHOW HOpMbI B OC-
HoBaHwK) gnuHoW 50 M u wwupuHon 20 M Ha cCTpaHuue TeTpaaw,
ecnn ncnonsklosare macwTab 1:50? Kakolh macwrabd cnenyert mc-
NnoNb30BaTbk, 4TOOLI NNaH NOMECTUNCA HA CTpaHuue TeTpagn?

Ha pucyHke 4 nsobpaxéeéH komap B macwrade 4: 1. s
Onpepenvte UCTUHHYIO ONMHY Kpbina Komapa. : \

Onpepennute, yBeNWYeH WNW YMEHbLUEH NpPeaMeT,
ecnn oH naobpaxeéH B macwrabe:

a) 1:100; 6) 10:1;

B) 1:20; ry 4:1.

Puc. 4

MernavyMbisAEM SAQAYY

B

Ha martepuane apyrux WKONbHbIX NPeaMEeTOR npuoymante nse 3a-
Jayn c ucnonb3oBaHnem macwTaba u pewnTte K1x.



- . Jenenne uncna B QAHHOM OTHOLIEHMM

PaccMoTpuM fesleHHe UHCJIA B JaHHOM OTHOIIEHHMH Ha KOHKPETHOM
npumepe. Ilyers Tpebyercsa pasgenuTh MeKAy AByMsA aApysbamu 60 KoH-
der B oTHOmEHUHU 2 : 3.

Ecan cuurars, uro 60 kouHder cocraBiaaioT 2+ 3 =05 dacreit, To Ha
ogHY 4YacTs npuxoxurcsa 60 :5 =12 KoHber.

Ho Torga Ha ase wactu npuxoaurcs 12-2=24 koH(eTsl, a Ha TPH
yacTd npuxoaurca 12 -3 =36 xouder.

CienoBarenbHO, KOH(METHI MeKJY APY3bAMH HAAO Pa3felHTh TakK:
nmepsoMy garte 24 xomdersl, a BTopoMmy — 36 KoHder.

Banumem pelneHue »TOW 3ajauyy HMHAYE:

1) 0 2-24; 2) &0 .3-36.

2+3 2+3

Taxum o0paszoM, 4To0BI pasaeauTs uuciao 60 B orHomwenuu 2:3,
MOKHO pasaeauth yucao 60 ma cymmy 4ieHOB OTHomeHHA 2+ 3 u pe-
3YJbTAT YMHOKHMTH HA KAMKIbIH YJI€H OTHOLUEHH.

ITo TaxoMy OpaBHJIY MOJKHO DPa3JAeJHTH JII000e THCJI0 B JaHHOM OT-
Homenuu. Hanpumep, paspenaum umuciao ¢ (¢c#0) B orHOmenum a:b
c-a - c-b
a+b a+b’

3amaua 1. [[sa O6paTa CIO0KHUJIM CBOM NEHBIH IJIs NOKYIKH aKIIH.
Crapmui 6par Buéc 500 p., a muagmunit — 300 p. Yepea HekoTOpOE Bpe-
msa oHH npoganm aknuu 3a 1000 p. Kaxk oHM JOMKHBI pasfenuTh 3TH
JeHbIu Mexnay coboii?

Pemenue. EcrecrBenso pasgenuts 1000 p. B TOM OTHOILIEHHUH, B KO-
TOPOM OHU BJIOYKHMJIU JeHbI'H, T.e. B oTHomenun 500 : 300, mam 5: 3.

ITosTOMY Hano oaThb:

1) crapmemy Gpaty % -5 =625 (p.);
+

(a#0, b*0). ITonyuum aBa umcJa

2) mnapmemy Oparty % -3 =875 (p.)-

OreeT: crapmemy 6pary — 625 p., mraamemy — 375 p.

3amaua 2. Tpoe XOTAT KyOHUTh AOM, B KOTOpoM 13 KoMHar, 3a
26 000 p. IlepBrIit skenaer uMeTh 6 KOmMHAT, BTOpOil — 4, TpeTmii — 3.
CKONBKO AeHer A0oJKeH BHECTH KasKAbI N3 HUX?

Pemernue. EcrecTBeHHO, YTO KasKAbIi U3 HAX JOJI3KEH BHECTH CyM-
MY, COOTBETCTBYIOIIYIO KOJHUYECTBY KOMHAT, KOTODPbIE OH JKeJjiaeT UMeTh
(6ygeM CUuMTATh, UTO KOMHATHI DABHOIIEHHEIE).

CyMMa, KOTOPYIO BHECET NepBbili, IOJPKHA COCTaBHThH 6 dacrei,
BTOpO# — 4 uwacTu, Tperuii — 3 uwactu. ['oBOpAT, UTO HAAO DPa3AEIUTH
26 000 p. B oraomenuu 6 : 4 : 3. [Tosromy:
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26 000

1) ———-6=12 000 (p.) — cymMMa mepBOTO;
6+4+3
2) L 4 =8000 (p.) — cymma BTODOTO;
6+4+3
26 000

————.3=6000 (p.) — ecyMMa TpeThero.
6+4+3

Oreer: mepsomy Hamo BHectu 12 000 p., Bropomy — 8000 p., Tpe-
Themy — 6000 p.

3aMeruM, 4TO IMOCJeAHee AeHCTBUE B IIPUBEAEHHBIX BBIIIE DEILIeHH-
AX MOYKHO YIPOCTHUTB, HAlAA OTBeT BBIYATAHUEM. =

3amaua 3. IlepBasg mammHuCTKA MOXKeT mepemneuatats 90 crpaHuly
3a 104, BrOopas — 3a 15 4. Kak pacupegmenuts mexkay Humu 90 crpa-
HHI[, 4TOo0Bl OHM IepenevyaTalyd MX B Kpardauiumii cpok?

Pemenne.
1) CkonpkoO CTpaHMIL meyaTaeT HepBad MalIMHHCTKA 3a 14?

90:10=9 (c.).
2) CKOJNBKO CTpPAHUI[ MeYaTaeT BTOPAS MaIIUHHCTKA 3a 1 ua?
90:15=6 (c.).

Paszgenum 90 crpanun B orHomenun 9:6=3:2.
3) CKOJBKO CTpaHMI] HAAO AaTh NEPBOH MAIIMHUCTKE?

90 -3
=54 (c.).
3+2 )
4) CKOJIBKO CTpaAHWI[ HAAO AATh BTOPOH MaIlIMHHCTKe?

90 — 54 = 36 (c.).
OrBeT: NIEPBOI MALIMHKUCTKE — 54 CTPAHUIILI, BTOPOH — 36 cTpaHMIL.

EIA Paspenute 900 p. B otHoweHuu: a) 5:4; 6) 2: 3.
E¥A Pasgenute uumcno:
a) 12 B oTHoweHuM 1: 3; 6) 15 B oTHOWeEHUU 2: 3;
1 1 1 1
B) 4 OTHO - = - =,
) 48 B OTHOLUEHWKU 3% r) 100 B oTHOWEHUMN '3

ObbacHUTE, Kak pa3aenntb 4Mcno 24 B oTHoweHuu 1:2: 3.

Mepsaa mawmuHucTka nevaraet 10 cTpaHuu B 4ac, BTopass — 8 cTpa-
HUY B 4ac. Kak paspenntb mexay Humu pykonuce B 90 cTpaHuu,
4TOObl OHWU 3aKOH4YMNM PaboTy OAHOBPEMEHHO?

YT10o6b6! NpUroToBute ctekno, 6epyt 10 yacten norawy, 31 yacTsL ne-
CKy U 2 4acTn meny. CKONbKO HYXHO 3Tux martepuanos Ha 86 ny-
[oB crekna?

g g
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CkopocTe BenocunegucTa B 5 pas 6onblwe CKOpPOCTM nelwlexona.
OpHaxnpl OHWM OTNPaBUAKUCL OAHOBPEMEHHO HABCTpeYy ApYyr Apyry
M3 NyHKTOB, paccTtosHue mexay KotopbiMu 30 kM. Kakor nyTe npo-
efeT BenocunegucT A0 BCTPe4Yw C Mnewexonom?

MoOTOUMKNMCT MOXET npoexaTb PacCTOSHWE Mexay MNyHKTamu
3a 24, a Benocuneguct —3a 64. OgHaxabl OHW OOHOBPEMEH-
HO OTMPaBUNUCL HABCTPEYY APYr OAPYry u3d 3TuUX NyHKTOB. CKONbKO
KWNOMETPOB NPOExXan Kaxablh 40 BCTPEYM, eCnu PacCTOsHUE MexX-
oy nyHktamu 60 km? PewwuTe 3apadvy ABymsi cnocobamu.

Hapn BeinonHeHuem 3apaHua 3 aHs pabortana nepeas Opuraga us
5 NNOTHUKOB U 4 aHs BTOpas 6Gpuraga u3 6 nnotHukoe. 3a paboty
aannatunu 39 000 p. Kakyio cymmy nonydut nepeas Gpurapa, ecnu
BCE NNOTHUKKM paboTanu ¢ 0AVHAKOBOW NMPOW3BOAUTENBHOCTHLIO?

N3 «Apupmetukmn» A. 1. Kucenépa. a) Paszpenute 84 Ha TpU 4acTu
NPOMNOPLMOHANLHO Yucnam 7, 5 n 2.

6) Pagpenute 125 Ha Takue 4 4yacTu, 4TOoObl Nepsasi 4acTb OTHO-
cunack KO BTOPOW, Kak 2 : 3, BTopas K TpeTbei, kak 3 : 5, a Tpetbs
K 4eTBEPTOW, Kak 5: 6.

B) Pazgenutb 125 Ha TakvMe 4actu, 4TOObl NepBas 4acTb OTHOCK-
nacb KO BTOpOW, Kak 2:3, BTOpas K TpeTben, kak 4:5, a TpeTbs
K YeTBEpTOi, Kak 6: 11.

r) Tpu Kynua cocTaBunM TOBAPULLECTBO AR BEAEHWS HEKOTOPOro
Toprosoro gena. Mepsbiit Kynew, BHEC ana aton uenu 15000 p.,
gTopoin — 10 000 p., Tpetnin — 12500 p. Mo OKOH4YaHWKW TOProBO-
ro nena oHW nony4unn obuwen npubbinn 7500 p. CnpawmBaeTcs,
CKONBKO K3 3TOW Npubbinv NpUOETCH MOMYYUTb KaXaomy Kyruy.

n) Ha xenesHon popore pabortano 3 aprtenu; B nepson 6buio
27 pabouux, Bo BTOpoh — 32, B TpeTbei — 15; nepsas paborana
20 pHew, BTopas — 18, Tperba — 16; BCE TPU apTenu nony4mnu sa
paboty 4068 p. CKOnbkO NpuAETCs MONy4UTL Kaxaon aprenn?

Mponopuun
WHorna nBa OTHOIIEHHWS MOTYT OKasaThcA paBHeIMH. Hamnpumep,
pasubl orHomeHus 20:4 u % ] —1}5 IMumyr: 20:4 =% - %

PaBeHCTBO ABYX OTHOIIEHHII HA3HIBAIOT NPONOPUMEI.

a ¢
IIponopuuio a:b=c:d, wix — = —, YUTAIOT TaK: «OTHOIIEHHE 4

b d

K b paBHO OTHONIEHUIO ¢ K d», WIMA «d OTHOCHUTCHA K b, KAK ¢ OTHOCHT-
cd K d».
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Yucna @ 1 d Ha3hIBAIOT KpaHHHMM 4YJeHAMH IPOMOPIHMH, a YHCJIa
b 1 ¢ — cpeAHUMH YJIEeHAMH IIDPOIOPIHHN:

/ \
a:b=c:d
\

ITH HA3BAaHUA VYCJOBHBI — JOCTATOUYHO HANWUCATEH IIPOIOPIHIO B 00-
paTHOM IopsAjnke (cimpaBa Hauneso): ¢:d=a:b, U KpaliHHe YJIeHBI cTa-
HYT CPeJHHMH, a CpPeJHUe — KPallHUMH.

OcHOBHOE CBOMCTBO IPONOPIMH 3aKJIHYAETCA B TOM, YTO

npousBefeHMe KPallHMX YIeHOB IMPONOPIMH PaBHO NPOM3BENEHHIO
eé CpeHHX YJIeHOB:

a c
ecai— = —,Troa-d=b-c.
b d

a c
B camoMm pgesie, YMHOKHUB PaBeHCTBO Py Ha b-d, monyuum

= , mau a-d=c-b.
A
Bepno u oGpaTtHoe y'rBep:&c,u.elHHe. Ilyers a, b, ¢ 1 d He paBHBIE HYJIIO
yucna. Ecou a-d=b:¢, TO % = —2—.
B camom nese, ecniu pasgenurs paBeHCTBO a-d=b-c mHa b-d (b#0,

d#0), To DONYyYNM PaBEHCTBO:

1 1
-d _ KB-c
7

1 1
a-BF-d _c-b-d
&

&

a
, WIN ‘3:

I

b-d  F-d
1

W3 nponopnun % = 5 caenyer IIPONOPIHAA LI i, IIOTOMY YTO €CJIHU
a ¢

Apobu paBHBI, TO PaBHBI U 00paTHBIE UM ApPoOH,
Ecnu ofuH 4leH NpONOPIUM HEM3BECTEH U HEOOXOJHUMO ero ormpeze-
JIUTHb, TO FOBOPAT, YTO HYKHO PEIIMTb IPOMOPIHIO.

Mpumep 1. Pemrum nponopouio % = %
YMHOKUEB 006 yacTH AAHHOTO paBeHCTBa Ha 12, mojayuum
1 3
x-12  7-12

112 ;1(

OTKyZa HAUAEM, 9dTo x = 21.
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IIo ocHOBHOMY CBOMCTBY NPONOPIHHM NPOU3BeJeHUE KpPAHHUX uje-
HOB IIPOIIOPLAM PABHO IIPOM3BEAEHMIO €€ CpelHHUX 4YJeHOB: x-5=30-8,
OTKyZa HaWIEM, 4TO

Mpumep 2. Pemum nponopunuio 3—: =

6
x=M, T.e. x=48.
5

MMpumep 3. PemuM nponopiiuio 1_72_ = %
3aMeHHM JaHHYIO IPOINOPLHI0 Ha NPOIOPIHI0 — = 12 M YMHOXHM

10 7
OpaByI0 M JIEBYIO YACTH 9TOro paBeHcTBa Ha 10:

_ 12-10
7

1
s, T. €6, x=17—=.
T. € 7

m Y10 HasblBaloT nponopunein? MNpueegute NpuUMep, Ha3oBUTE Kpau-
HWEe KU cpegHune YneHbl nponopuuu. CdhopmMynupyinTe OCHOBHOE
CBOMCTBO NPOMNOPUUK.

[[A 3anvwwure B BUOE NPONOPLMK:
a) 2 otHocutca K 3, kak 10 oTHocuTcs K 15;

1
6) 3 oTHocuTcsa K B, kak 1 oTHocuTcs K 18;

B) 3 BO CTONbKO Xe pa3 Gonblue 2, BO CKONbko pa3 6 Gonbuie 4;

1 9
r) 7 6onblue 35 BO CTOMIbKO X€ pa3, BO CKONbko pa3 9 6onblue —.

2
[¥A MOXHO NM COCTaBWUTb MPOMOPUUNIO U3 OTHOLIEHWIA:
a)6:3mn 24:12; 6) 1:5n 17:85;
B) 2:5un 10:4; r) 20:8 n 35: 147
BepHo nu paseHcteo (48—50):
3 15 77 12
3_15, B il £ 14212
N a) ;=50 6 7:5=gn  B) oo
2 4 3 4
S =0 25— By o el
149, ] a)3 = 10:12; 6)7 5
4 5 1 2
— == 2 ; —:==4:37
B) =i =48:110; )53 3
t.3_1.3. 2.4_1.2
50, a)?"i 148’ © 35735
4
E 2.90_-.10:9?
B)125 3h1.0; r)152 10:9
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3

3ameHunTe Nponopumen paBeHCTBO:!

a) 12-2=6-4; 6) 15-6=9-10;
B) 42-4=284-2; r) 24-10=2-120.
EPA W3 panHOol nponopumm nony4uTe HOBYKD, NMOMEHSIB MECTaMUK Kpaw
HME YNeHbl (CpedHue 4YneHbl):
25 50
_— = — 2 :2 = A .
a) 3" 26 B) 28:25=84:75
Pewwute nponopuuio (53—58):
x 3 m A x T i=i
ER a) 5=3 033 ) 127 70" N 16~ 32
T_%, 15RO 12_=, (O
E¥ a)g=% % 5 =10’ ) 51712 ) 517 22
15 _ 5 24_9_ E_i 2_5_§
E!a)?_S’ 6)x_7' x 5 r)x_T
3_T. 8 _15. r_12 8_3
m a)g"‘xl 6)7_xl B).I_x! r).'_x'
57. a}x:%=3 5; 6)x:§=3 4
B) x:5=7:: ) x:6=1:8
5=7:5 6=3"
BRA a) 14:15=3: x; 6)12:29=-518~:x;
7. . —11.
B}12.25—T5.x, r) 144 :125 12.x.
AoxAIbIsAEM
EEl  DokaxwuTte, 4to ecnu §=§’ TO:

d _c, d_b, at+tc _c, a_a+tc
A= 0 Z=2 B) vvd - a’ N~ b+d
Pewwte nponopuuio (60—61):

2 _ 4. sx_9. 8 _6x 12 _18x

3 a) F=5 %=7% ®wm~9 i 3

1_05. 0. 2_3. 21 _ 49, 16 _ o5

61. a)5—2.3x. 6)7—4x, B) 5 = 50x’ r) 19—32.38;'4:.

BT raasa 1. OTHOLIGHUS; NPOMNODLMKA WOLEHTE



Mpamas m o6parnas
NPONOPLMUOHANBLHOCTD

IIycrs pyuka crouT 3 p., TOTAA CTOMMOCTH TAKHX K€ JABYX, TPEX
M T./Jl. pPy49eK JIeTKO pacCUMTATh:

KoauyecTBo pydek, miT. 1 2 3 4 5 6

CroumocTs, p. 3 6 9 12 15 18

C yBeJIHUYeHMeM KOJHYeCTBa Py4YeK B HECKOJIBKO pas3 HX CTOMMOCTH
VYBeJIHUHUBAETCA BO CTOJLBKO e paas.

JBe BeJMYMHBI HA3BIBAIOT NPAMO NPONOPUHOHAJBHBIMM, €CJIHU IIPH
YBEJUUEHUN OAHOM M3 HUX B HECKOJBLKO pas3 JApyras yBeJHUYHMBAETCA BO
CTOJIbKO JKe pas.

B paccmoTpeHHOM HpuMepe CTOMMOCTHh MOKYIKH IPAMO IPOIOPIHO-
HAJTBbHA KOJHWYECTBY KYIJIEHHBIX PY4YeK.

Bpems nBHM)KeHHMS M TPOMAEHHBLIH NYTh IIPAMO OPOIOPIUOHAIBHBI
IIPH IIOCTOSSHHOH CKOPOCTH ABUJKeHUsi. Ecam mamuHa 3a 2 9 IIPOeaeT
120 kM, To 3a 6 4 oHa npoezer 360 kM, BpeMsa yBeJIHYHJOCE B 3 pasa,
3HAYUT, U IOIYTH JOJKEH YBEIUYHUThHCA B 3 pasa.

Xorar kyoutrs Ha 120 p. HECKOJBKO OAMHAKOBBIX KHUI. 3ABHUCH-
MOCTh KOJHYECTBA KHUT OT LIeHBI OJHON KHHUIM 3ajaHa TaGauieii:

Ilena, p. 10 20 30 40 60 120
KoauyecTBO KHHT, INT. 12 6 4 3 2 1

C yYBeJIHUYeHHEeM I€Hbl KHHI'M B HECHKOJBKO pa3 KOoJHYeCTBO KHHT,
KOTOpbIe MOXHO KYIOHUTLH, YMEHBIIAETCsS BO CTOJBKO e paas.

IIBe BeJIMUMHBI HA3BIBAIOT o0paTHO NMPONOPIHOHAJIBHBIMH, €CJIHU IIPHU
VBeJHYEHHH OJHOM M3 HMX B HECKOJBKO pas3 Apyrasg yMeHbIIaeTCA BO
CTOJIBKO Ke pas.

B paccMOTpeHHOM IpHUMepe KOJHYECTBO KYIJIEHHBIX KHUI 06paTHO
IPONOPIHOHANILHO HX IIeHe.

CKOpOCTE U BpeMA ABMIKEHUA C [OCTOSHHOH CKOPOCTHIO HA OJHOM
ydacTKe ImyTH o0paTHO IponopuuoHAJBHBI. Hciau MamnuHa IIpoefeT He-
KOTOPBIH y4acTOK MyTH co ckopocThio 50 KM/4 3a 4 4, TO CO CKOPOCTRIO
25 KM/4 OHA TPOeJeT TOT »Ke YYACTOK IyTH 38 84, TAK KaK CKOPOCTh
YMEeHBIIMJIAChE B 2 pas3a, 3HAYWAT, BpeMsd YBEJHUYHTCA B 2 pasa.
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3agauga 1. JBurasick ¢ IOCTOAHHOH CKOPOCTHIO, IIO€3] IIPOIIEN
60 m 3a 2 c. Kakoit nmyTs mpoitnér moess 3a 15c?

Pemenue. IIpu mocTodHHON# CKOPOCTH NYTh NPAMO IPOIOPIIHOHA-
JIeH BPEeMEeHH [ABHIKEeHMsA. SalulleM KPATKO YCJIOBHE 3ajauu, Cuuras,
yTo 3a 15 ¢ moesn mpoHmeT x M:

60Mm — 2¢
xMm—1b6¢
OAMHAKOBO HANPABIEHHBIMHM CTPEJIKAMH IIOKA3aHO, YTO BeJIWYHHBI
IPAMO HPONIOPIIAOHAIBHEL.

Bpemsa yBesmumnioch B -12£ pasa, a nyTh YBEJIHYHJICA B % pas. Tax

1€
KaK BeJMYMHEl IPAMO IPONOPIHOHATLHBI, TO OTHOIIEHUA :—0 u ?o
paBHBI: :—0 = 1?5 PemmuM MOJyYeHHYIO MPOMOPIMIO:
60
=18 ,T. e. x=450.

£

OrseT: 450 M.

3anaua 2. IToesx, ckopocTh KoTOpOTO 45 KM/4, 3aTpaTHJ HA HEKO-
TOPBIM y4acTOK OyTH 4 4. 3a CKOJBKO YacOB IPOHIET 9TOT JKe YYACTOK
IIyTH TOBApHBEIH Hoe3d, ecau ero ckopocts 40 Km/u?

Pewenne, IIpH DOCTOAHHOM IIYTHM CKOPOCTH ¥ BpPEMA JBUMKEHHSA
o0paTHO NPONOPIMOHAJBHBI. SanuileM KpPATKO YCJIOBHE 3ajadu, CYH-
Tasg, YTO TOBApPHBLIH ITOE3[ MPOUJET TOT KEe YUACTOK IIYTH CO CKOPOCTBIO
40 kM/4 3a X 4.

' 45 KM/u — 4y
740 KM/u — x U

IIpoTuBOMO/MIOHO HAIpPaBIEHHBIMU CTPEJKAMHE [IOKA3aHO, UTO BeJIH-

YUHBI 00pPATHO NMPONOPIMOHAJIBHEI.

45
CKOpOCTh YMEHBLIITUIIACH B 0 pasa, a BpeMsl ABUIKE€HHUA YBEJIHUYH-

X
JIOCE B E pasa. Tak Kak BeJIWYHHBI OGP&THO IOPOIIOPOHOHAJBHEI, TO OT-

45 x 45 7
HOILEHHA — »u — aBHel, — = —,
20 "1 P 10 4
Pemum moJyueHHYIO MPOHOPIHIO:
1
45- A 1
P = T.e.x=4—,
4 g

OTrBerT: 4% q,
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Kakme Benn4vmHbl Ha3bIBAIOT:

a) NpaMo NPONOPLNOHaNbHLIMUL
0) obpaTtHO NPONoOPUMOHANbHBIMU?
MNpusegunTe npumepsl.

3a HeCKONIbKO OAMHAKOBbIX KapaH-
fawein 3annatunm 8 p. Ckonbko
HYXXHO 3annarnTb 3a Takue Xe Ka-
paHpaln, ecnu umx:

a) B 2 pasa 6onblue;

6) B 2 pasa mMeHble?

3a HeckoNbKO OAMHAKOBLIX KapaHaawen sannatunm 8 p. CKonbko
HYXHO 3annatuTb 3a Takoe Xe KOJIMYEeCTBO KapaHgallen, Kaxabli
M3 KOTOPbIX:

da) B 2 pasa gopoxe; 0) B 2 pasza gewesne?

Ha umelowmecs geHbru mMoxHo kynuTb 30 kapaHpaluen.

a) Ckonbko TeTpafein MOXHO KynuTb Ha Te Xe AeHbru, ecnun Te-
Tpaak OelleBne kKapadpawla 8 2 paza?

6) CKonNbKO py4ek MOXHO KYNUTb Ha Te Xe AEHbru, ecnu py4ka [o-
poxe kapaHaawa B 10 pas?

BenocuneancT 3a Heckonbko Yacos npoexan 36 kM.

a) CKONMbKO KWMIOMETPOB MNPOMAET 3a TO Xe BPEMSA MNellexod, CKO-
pPOCTb KOTOPOro B 3 pa3a MeHblLe CKOpPOCTW Benocuneaucra?

6) Ckonbko KWUNOMETPOB MNPOEET 3a TO Xe BPemMs MOTOLMKIWCT,
CKOPOCTb KOTOPOro B 5 pas Gonblue CKOpOCTU Benocuneancra?

PaccTtoanune ot cena oo ropoga BenocuneamcT npoexan 3a 3 4.
a) 3a CKOfbKO 4acoB 3TO PACCTOAHWE NPOMAET newexom, CKOpoCcTb
KOTOPOro B 3 pa3a MeHblle CKOPOCTM Benocuneaucra?

6) 3a CKONbKO YacoB 3ITO PACCTOAHME MPOEAET MOTOUMKIUCT, CKO-
poCTb KoTOpOro B 5 pas 6onblwe CKopocTU Benocunegucra?

Kakopa 3aBUCHMMOCTL MEXAay:

a) ueHou kapaHgawa M CTOMMOCTbIO HECKONbKMX Takux KapaHpaa-
Wwel Npu NOCTOAHHOM WX KONWYECTBE;

6) KonuYyecTBOM KapaHaalleil OJHOro copTa U UX CTOUMOCTLIO MPU
MOCTOSIHHOW UX LeHe;

B) KOMMYECTBOM KapaHjaweid v ux LEeHOW Npu MOCTOAHHOW CTOMU-
MOCTWM MOKYNKKU?

KakoBa 3aBMCUMOCTb Mexay:

a) CKOPOCTbIO U PACCTOAHNEM NPY NOCTOAHHOM BPEMEHWN ABUXEHUS;
6) BPEMEHEM 1 PaCCTOSIHUEM NPU NOCTOSIHHOW CKOPOCTU ABWMXEHUS;
B) BPEMEHEM W CKOPOCTBIO MPWU MOCTOSHHOM MyTU?
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B

KakoBa 3aBUCUMOCTb MeExXay:

a) KONMYECTBOM OOMHAKOBbIX TPAKTOPOB W NAOWAAnbio, KOTOPYH
OHW BCMAWyT 3a OOWH OEeHb;

6) umcnom gHen paboTbl TPakTOPa 1 NAOLLAAbKD, KOTOPYIO OH BCNAaLLET,;
B) KOAMHECTBOM OAMHAKOBbIX TPAKTOPOB W YMCNOM [HEeW, 3a KOTO-
pble OHW BCnawyTt none?

a) MNokynaioT oauHakosble TeTpaan. Kakosa 3aBUCUMOCTb Mexay
KO/IMYECTBOM TeTpaden M CTOMMOCTbIO BCEW MOKYMKW?

) HekTo xo4eT npoexartb pPaccTosHWe Mexay AByMa ropogamu
C NOCTOAHHOW CKOPOCTbLID. KakoBa 3aBUCMMOCTb MeXAY CKOPOCTbIO
N BPEMEHEM [OBWXEHWA?

3a 64 noesn npoweén 480 km. Ckonb-
KO KWNOMETPOB Moe3n npoweén 3a
nepeble 24, OABUrasacb C MNOCTOAHHOMN
CKOPOCThLIO?

Ona Bapkyn BapeHbA M3 BULWHW Ha B Kr
aron, 6epyt 4 Kr caxapHoro necky.
CKONbKO KMNOrpaMMOB caxapHoro ne-
CKY Hafo B3ATb Ha 12 kr aron?

[na Bapkn BapeHbA M3 BULLUHW Ha 6 Kr
aron, Gepyt 4 kr caxapHoro necky. CKONbKO KWAOrpammoB Arof
Hano B3ATb HA 12 Kr caxapHoro necky?

a) B 100 r pacteopa coaepxutca 4 r conn. CKOMbKO COnn copep-
xutca B 300 r atoro pacteopa?

6) B 4000 r pactBopa copepxutca 80r conn. CKONMbKO COnn CO-
pepxutca B 200 r atoro pacrtesopa?

PaccTtosiHne mexay OByMdA ropogaMu nepsblid Noe3g npowén co
ckopocTbio 80 km/4 3a 3 4. 3a CKONbKO 4YaCcOB BTOPOWA Noe3n, npon-
OET TO Xe pacCTofAHWE CO CKOPOCTb 60 km/4?

Mate manspoB moru Bl nokpacuTb 3abop 3a 8 gHen. 3a CKONbLKO

aHen ToT xe 3abop NoKpacaT:
a) 10 mansapos; 6) 1 manap?

8 M CyKHa CTOSAT CTONbKO X€&, CKOMbKO CcTOAT 63 M cutua. CKOnbko
METPOB CUTLA MOXHO KynnTb BMecTo 14 M cykHa?

B xapkuii neHs 6 kocuos seinuau 6040HOK KBaca 3a 8 4. HyxHO
y3HaTb, CKOMbKO KOCUOB 3a 34 BbiNbIOT Takon xe BOo4oHOK KBaca.

W3 «Apupmertukun» A. 1. Kncenésa. 8 apwuH cykHa crtoar 30 p.
Ckonbko cTOAT 15 apwuH 3T0ro cykHa?

Co ckopocTtbio 80 km/4 TOBapHbil noesn npowén 720 kM. Kakoe
paccTosiHue NPOMAET 3a TO Xe BPEemMsi NnaccaXupckuili noesn, CKo-
pocTb KoToporo 60 km/4?

21 fmasa 1. OTHOWEHWA, NPONOPUMK, NPOUBHTE




a) Mpy3oBUK CO CKOPOCTBID 60 KM/4 npoexan paccToaHue Mexay
ropogamu 3a 84. 3a CKOMbKO 4acoB TO Xe paccTofHuMe npoenet
NerkoeBo aBTomMobune co ckopocTelo 80 km/4y?

6) bpuraga n3 4 4enoBeKk MOXET BHIMONHATE 3ajaHue 3a
10 gHen. 3a CKONbKO [AHEeW BLINOAHWT Takoe Xe 3agaHve apyras
6puraga nu3 5 yenosek, ecnn Bce 9 yenosek paboTaldT OAWHAKO-
BO XOpoLo?

1 -
OgvH KMnorpaMm MeTannionomMma 3ameHsier 25 kr 6oraTou xene3om

pyabl. CKONbKO pyabl 3aMeHsioT 4 T metannonoma?

a) ABTOMOOMANCT 3amMeTun, 4TO CO CKOpPOCTbiO 60 KM/4 OH npoe-
Xan MOCT yepes peky 3a 40 c. Ha o6paTHOM nyTu OH npoexan 3ToT
xe mocT 3a 30 c. Onpenenure CKOPOCTb aBTOMOBUNSA Ha 0OpaTtHOM
nyTu.

6) ABTOMOGUANCT 3aMETUN, YTO CO CKOPOCTbIO 60 KM/4 OH Npoexan
TOHHEeNb 3a 1 MUH. 3a CKONBLKO MUHYT OH Npoexan Obl 3TOT TOHHENb
co ckopocTbio 50 km/4y?

[Be wectepéHkn cuenneHol 3ybbsimun. [Mepeas, umetowas 60 3y-
6beB, 3a MuHyTy aenaet 50 ob6opoToB. Ckonbko 060pOTOB 3a MU-
HYTYy aenaeTt BTopas, umeiowan 40 3ybves?

3a oOoHO U TO Xe Bpemsa Tokapb aenaet 6 peranein, a ero yye-
HUK — 4 petanwu.

a) Ckonbko gertanen cpenaeT y4YeHWK TOKapsa 3a TO Xe Bpems, 3a
KOTOpOe Tokapb caenaet 27 getanen?

6) CKONMbKO BpPEeMeHW NoTpaTuUT yYeHWK ToKaps Ha 3ajaHue, KOTo-
poe ToKapb BbINOAHAET 3a 147

3a 0OHO 1 TO Xe Bpemsa newexon npowen 6 km, a senocunenuct
npoexan 18 km.

a) CKoNbKO KWNOMETPOB npoexan BenocuneaucT 3a TO Xe Bpems,
3a KoTopoe newexon npowen 10 km?

6) CkONbKO BpeMeHW noTpatui Benocuneguct Ha ToT MNyTb, KOTO-
pbii Newexon Npowen 3a 24?

HekoTtopyto pabory 6 uyenosek cpenailotT 3a 18 aHeir. 3a ckonb-
KO OHen caenaloT Ty xe pabory 9 yenosek, paboTalOWMX Tak Xe
YyCNeLwHo, Kak U nepsbie?

a) WecTtb manapos BbINONHAT paboTy 3a 5 aHein. Ckonbko ewe ma-
NAPOB HANO NPUMMACUTb, YTOObI BCE BMECTE OHW BbINONHWAW TO Xe
3apaHue 3a 3 oHa?

6) [soe pabo4mx MO BbINONHATL 3aaaHune 3a 10 aHen. CkONbKO
ew@ padoumx Haao NpUrNacuTb, 4ToObl BCE BMECTE OHW BbINOAHW-
nM TO xe 3apaHue 3a 4 gHA?
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KE] n3 «Apnupmertuku» J1. @. MarHmuykoro. Hekuid rocnoavH nossan
NNOTHMKA W Benen ABop nocrtpouTe. Jan emy Agaguartb Yeno-
Bek pabOTHMKOB M CNPOCWUN, B CKOMbKO OHEN NOCTPOSAT OHW €ero
nsop. MnoTHUK oTBEeTMN: B TpWAuaTh AHer. A rocnoavHy HanobHo
B 5 AHel noCTpOWTb, U pagyu TOro CNPOCWA OH MAOTHUKA: CKOMb-
KO 4yenoeek Tebe HaAQo MMeTb, Aabbl C HUMW Tbl NOCTPOWN ABOP
B 5 OHEel; v NNoTHWK, Hegoymesas, cnpawwusaeT Tedbs, apupme-
TUK: CKOMbKO YENOBEeK eMy Hago MMETb, Y4ToObl NOCTPOUTL TOT ABOP
B 5 gHen?

9@] M3 «CbopHuka 3agad v ynpaxHeHui no apupmetnke» C. A. o-
HomapéBa u H. U. CoipHesa. a) CkOpoCTb napoxoga OTHOCUMTCH
K CKOpoCcTu TedeHua kak 36 :5. Mapoxon Asuranca no TEYEHWIo
54 10 MuH. Ckonbko BpemeHn noTpedyeTcs emy, 4TOObl BEpPHYTb-
csa obpartHo?
0) Katep npoxoauT onpepenéHHoe pacCcTosHue B CTOAYein Boae 3a
124. To e paccTosHMe OH MOXET NpPouTM no TeveHuro 3a 10 u.
MNpoTuB Te4YeHwns katep MOET CO CKOPOCTLI 24 km/4. Onpepenure
CKOPOCTb KaTtepa no Te4YeHWo.

PFOFPMALNND

Hanpute B yyebHMKE, cnNpaBOYHON nuTepaType wnn MHTepHeTe, Kak
pewanu 3agayv Ha npamMyilo 1 obpaTHy NPONOPLMOHANBHOCTU BO
BpemeHa J1. @. MarHmukoro n B cpegHesekoBoi Espone. [Mpuay-
ManTe 3agady Ha npsmMyl MM obpaTHyl MponOpPLMOHANbHOCTL
MU pewuTe eé CTapuMHHbLIM CrnocoBom.

Moustne o npouenre

OpHy coryio yacTh umcia (BeJMYNHBI) HA3BIBAIOT MPOLEHTOM 3TOrO
uuciaa (BeJIUYHHEI).

B sHmukIOmeIMH 3TO OompejejeHue (POPMYJHUPYIOT TaK: IPOLEHTOM
Ha3bIBAIOT COTYIO YACTh II€JIOr0, NPMHHMAaeMoro 3a egmuauny. OaumH npo-
nedT obosHadaoT 1 % M YUTAIOT: «OAUH MIPOIEHT».

Hanpumep, 1 % m= I—SEM= lem; 1% kr= #KI‘= 10 r.

3anucek «2 % » 4YMTaeTrcd «ABa IPOLEHTa», samuch «17 % » uumraer-
CfA «CeMHaJllaTh IPOLEHTOB». BmecTo TOro 4rodbl rOBOPUTH «TPHUAIIATH
AEeBATH COTBIX 4YHCJa (BEJHUYUHEI)», FOBOPAT «TPUALATH AEBATH NPOIEH-
TOB YHCJaA (BEJIHYUHBI)».

PaccmoTpuM 3agaud Ha IPOLEHTEI.
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damaga 1. Haptut 1 % or 600 m.

Pemenmue. 1% or 600 M pasex ﬁ or 600 m:

600 : 100 =6 (m).
OrBeT: 6M.

3agaga 2. Haitu 25 % ot 36 M.

Pemenne. 1% or 36 M pasen ﬁf—om; 25 % ot 36 m paBHEBI:

5.86 _25-86_36_ gy

100 100 4
OrBeT: 9M.

damaua 3. Hafitu uucno, 1 % kKoroporo paseH 5.
Pemenwue. Tak xax 1 % uwucaa paseH 5, To camo uucio B 100 pas
OoJIbIIe:
5-100 = 500.
OrseT: 500.

damaua 4. Haiitu yucao, 30 % xoroporo pasusr 60.
Pemenwue. Tak kax 30 % wuyucna pasasr 60, To 1 % umcia paseH

@. Camo umcao B 100 pas Goamblire:

30
60 _ 60-100 _
30 100 = ~ 50 200.
Orser: 200.
Yrober BaliTy 1 % oT unciaa (BeJIMuMHBLI) A, HaJ0 HAWTH ﬁ or A,
1
0, —— —_—
T.e. 1% or A — aro 100 A.

Hanpuwmep, 1 % wuyucna 48 — aTo ﬁ yucaa 48, T.e.

1 g 48 _12

100~ 100 25°

Yrober BaniTu 3 % oOT uMcaa (BeaHW4YHWMHBI) A, HaAo HAWTH % oT

ypcna A, T.e. 3 % or A — aro i-A.
100
Yrobsr HaliTh p % oT uHcsa (BeIMUMHBI) A, HaZ0 HAUTH i% or A,
P
. A 0, A — —_— .

T.e. p% oT aro —o5 A

Hanpumep, 2 % ot umciaa 300 — aro 2_.300=6.

100
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3axaua 5. Us 30 yvuammxca Kiaacca B pasjIMYHBIX KPY)KKax 3a-
Humatores 12. CKONBKO IPOIEHTOB VyUAIMXCd KJacca 3aHUMaeTcs
B KpyiKKax?

Pemenne. B kpy:xKax 3aguMaeTcd YacTh y4UalllMXCsd, paBHASA %ﬁ-
12 _12 4190.- 1 - ﬂ, TO 9TO 03HAYAET, YTO B KPYXKKax 3a-
30 30 100 100

HHUMAaeTCs COPOK COTHIX BCeX ydamuxcsa Kiaacca, T.e. 40 % or Bcex yua-
H{UXCHA KJacca.

OreeT: 40 %.

3aMeTHM, YTO AJA HAXOKIAEHHWs OTBeTa B 3ajxade O Hamo 12 pasje-
auTh Ha 30 m uacrTHoe yMHOXKHTHL Ha 100.
Takum obpasom,

Tark Kax

4T00Bl y3HATH, CKOJBKO IMPOLEHTOB NEPBOE YHCJIO COCTABAAET OT
BTOPOT0, HAAO NMEPROe YHCIO Pa3lelMTh HA BTOPOE M Pe3yJbTAT
ymHoxkuTh Ha 100.

3anaua 6. Ckoapko mponeHTos or yucaa 200 cocraBiseT YUCIO
1257

Pemeunmne. Ilo npeasiaymemy npasuny 125 pasgenum Ha 200 u
pe3yasTaT YMHO:KUM Ha 100:

125 o =6210
500 100 % 622 Yo.
OreeT: 62% %.
Kparkas sanuce 1 % = ﬁ o3Hadaer, 4uTo 1 % HEKOTOporo 4mcja

1
(BeJIMUMHBI) paBeH 300 9TOro ’Ke 4YHucja (BeJIWUYHHBI).

P
Kparkasa samuce p % = {oo OdHauaer, uTO p % HeKOTOpOro yucia
P

(BeJIMYHHEI) PABHBI 100 aToro ke yucjaa (Beawuunsl). [TosaTomy mHOrIA

TOBOPAT, 4YTO IIPOIEHTHI MOMKHO 3anucaTbh B Buae Apobeit, a gpobdm —

B BHJe NPOUIEHTOB, W OHMINYT, Hanpumep, 13 % = % " 1-90% =99 %.

@ YT0 HasbIBAOT NPOLLEHTOM?
?g;] Kak HanTu Heckonbko MPOUEHTOB 4ucna?
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3anuwunTe NpoueHTbl B Buae Apobu:
1%, 5%, 70 %, 100 %, 120 %, 150 %, 200 %, 1020 %.

MpouvTaiiTe nNpeanoxeHve, 3anuWMUTE 4YUMCNO MNPOLIEHTOB B BWAE
Apobu, npouynTantTe nonyyeHHoe npesnoxeHune:

a) Yucno 25 cocraenset 25 % ot 100.

6) Yncno 20 coctasnsetr 50 % ot 40.

B) Yucno 500 ysenuumnm Ha 10 % u nonydnnm 550.

3anvwuTte apobu B BUAE NPOLEHTOB:
1 &) 5 10 1 1 1 1 1 1

a) Ty T TR Ty TR T 6) =T = == 2; 1

100" 100" 100 100" 10 20
B Havane XX Beka B Poccum m3 kaxawbix 100 4yenoBek, 3aHATbIX
B X03faUCcTBE, 9 4Yenosek paboTann B MPOMbLIWNAEHHOCTH, 75 pabo-
Tanu B CenbCckoM xoasicTee, 9 yenosek pabotann B Toprosne. Bol-
pasuTe B NPOUEHTax Ao paboTHUKOB, 3aHATLIX B MPOMBbILLAEHHO-
CTW, CENbCKOM XO3FMCTBE WU B TOProsne, 0T 00LWero Yyncna 3aHaTbixX
B XO35ACTBE.

Haingute 1% or:
a) 1 metpa; 6) 1 ueHTHepa; B) 1 kmnorpamma.

Haigute 5%, 17 %, 23 % oT:
a) 1 metpa;

6) 1 ueHTHepa;

8) 1 kunorpamma.

Hanpgure:

a) 1% ot 100; 6) 1% ot 300; B8) 5% ot 40;

r) 7% ot 200; n) 20 % ot 15; e) 25 % ot 48;
x) 100 % ot 49; 3) 120 % ot 250; n) 200 % ot 300.

Cnyxawmin Bnoxun 500 p. B akumm CBOEro NpeanpusaTia U NoayHun
20 % poxopa. Ckonbko pybnen goxoga OH Noay4nn?

Kakyl 4acTb 4ucna COCTaBAdAlOT ero:

a) 1 %; 6) 5 %; B) 10 %; r) 20 %;
a) 25 %; e) 50 %; X) 75 %; 3) 100 %?
Belyucnure:

a) 50 % ot 400; 6) 10% ot 20; B) 25% ot 16; r) 75% ot 8.

M3 caxapHOW CBEK/bI NONYy4aloT caxap, Macca KOTOporo CocTaBnaer
18 % maccol ceéknbl. CKoNbKO caxapa nony4nuTca npu nepepaboTke:
a) 40 T CBEKNbI; 6) 30 T cBEKNbI; B) 500 T cBEKNLI?

MarHuTHbIn xenesHak cogepxut 70 % uyuctoro xenesa. CkONbKo
TOHH Xenesa B 13 T xeneaHaka?

CnnaB copepxut 62 % onosa n 38 % cBuHua. CKONbKO rpamMmMoB
onosa u ckonbko ceuHua B 400 r cnnaea?
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MNana notpatun 2000 p. Ha nogapkM mame u Ham — aetam. Ha no-
napok mame oH notpatun 40 % 3TOW CymMMbl, MHE U MOei cecTpe
no 30 %. Bce nn geHbrM notpartun nana? Het nu B 3agaye nuLl-
HUX OaHHbIX?

a) 25 % y4awmxca knacca COPEeBHOBANUCb B MpPbIXKax B BbICOTY,
ewe 75 % — B npbiXkax B AnuHy. Bce nu yyawmecs knacca y4acTt-
BOBaNN B COPEBHOBAHUAX?

6) Typuctbl npoexann 80 % HaMe4eHHOro mapLlipyta Ha noesge
n 15 % — Ha aBTOOyce. Becb N MapwpyT OHW yXe npoexanu?

B) Mawa notpatuna 70 % WMMEBLUMXCA Y HEE OeHer Ha KHUMM u
30 % — Ha TeTpaam. Bce nu peHbrn notpatuna Mawa?

YuntenbHuua ckazana: «C KOHTponbHOW paboToi cnpaBunuck
100 % yyawmxcs Hawero knacca». Kak ato noHumarb?

a) MNotpatunm 80 % cymmbl. CKOMbKO NPOLIEHTOB 3TOW CyMMbl OCTa-
nocb?

6) MyxumHel coctaenaoT 75 % Bcex paboTHukoB 3aBogda. CKonbko
NPOUEHTOB BCex PabOTHUKOB COCTABNAIOT XEHLWHbI?

B) [desouku cocTtaenaT 40 % knacca. CKONbLKO MPOLEHTOB Knacca
COCTaBNSOT Manb4YmMKn?

a) Haigute 15 % vucna 36.
6) Hagute 4ucno, 15 % koToporo pasHbl 36.

Hangute 4ucno:

a) 1% koToporo paseH 3; 6) 10 % koTtoporo pasHbl 40;
B) 15 % koToporo paeHbl 30; r) 50 % kotoporo pagHsl 250.
3anvwuTte Apobb B BUOE NPOLEHTOB:

4. 5. 3. 13. 17. 4
a) g: 6) 41 B) 4| r) 25s ﬂ-) 20’ e) 3
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a) B marasuH npusesanu naptuio namnodek. Cpeam HUX oKasanochb
16 pa3dbuTbix namnovek, 410 cocTasuno 2 % oOT obwero 4yucna.
CkonbkO NammnoYek NpuBe3nu B marasvH?

6) Mocagunu cemeHa ropoxa, 270 U3 HUX B30LWAKW. 3TO COCTaBWUIO
90 % BCex nocaxeHHblx cemaH. CKOoNbKO ceMsiH nocagunn?

N3 16 kr ceexux rpyil nonysnnu 4 kr cyléHsix. Kakyio 4acTts OT mac-
Cbl CBEXWX Pyl COCTaBNseT Macca CyWeEHbIX? Bbipa3uTe 3Ty 4acTb
B NpoueHTax. CKONbKO NMPOUEHTOB Macchl TEpPAETCS Npu Cyluke?

Ckonbko npoueHToB ynucna 50 cocrtaenaet uncno 407 Ckonbko npo-
ueHToB yucna 40 cocraenser 4ucno 50?

a) Mocagunu 50 cemsaH, 47 M3 Hux B3ownu. Onpegennute NPOUEHT
BCXOXECTU CEeMSH.

6) B wkone 400 yyawmxcs, 12 U3 HMx y4atca Ha «5». CKobko nNpo-
LEHTOB Y4alWMXCA WKONbLl Y4UTCH Ha «5»?

Mawa npouutana 120 cTpaHuu, U el ele 0cTanocb NPoYnTaTh
130 cTpaHuy KHUrK.

a) CkonbKO NPOUEHTOB BCEX CTPaHWUL, OHa npouyuTana?

6) CkonbkO NMPOUEHTOB BCEX CTPaHWL €l 0CTajoChb npoYynTaTh?

B nioHe 6bino 12 conHeyvHblx U 18 nacMypHbix gHeilr. CKONbKO npo-
LEHTOB COCTaBUIN:
a) CONIHEYHblEe OHW;
06) nacMypHble OHU?

B ogHOM kuMnorpamme cbipa COAEepPXUTCS
200 r 6enka. Ckonbko npoueHToB Genka
COOepX1Tca B cbipe?

L .7. 3apaum Ha npouenTs

Tak Kak HPOLEHT KaKOH-Iu00 BeJIMYMHBLI MOMKHO 3alycaTb B BHJE
ApoOGu aTOM BEJIHMYMHBI, TO 3aJa4l Ha NPOIEHTHI MOKHO pelarTh Kak 3a-
gaym Ha Apo0u — YMHOMKEeHWeM HJIH JejleHueM Ha apods. PacecMorpum
TaKHe 3aJadvu.

damaua 1, B ropoge 64 teic. msbupareneit, 85 % Bcex msbupa-
TeJiel NPUHAJNM ydyacThe B Bbhibopax. CKoAbKO u3bupareilell OPUHAIH
yuactue B BbiGopax?

Pemenue. Haiigém 85 %, uan 18_0%’ or 64 000:

130"56 . 64 000 = 54 400 (usbupareneii).

Orser: 54 400 usbuparesneii.

BB rnasa 1. OtHowerus, npon



Jamaua 2. B copeBHOoBanusx Obwio 9 mobeauTesielr, 4TO COCTABH-
Jgo 18 % Bcex yuacTHHKOB. CKOJBKO ObLIO YUACTHHKOB COPEBHOBAHMIM?

18
Pemenne, Yucao 9 cocrasaser 18 %, nam ——, HENM3BECTHOIO YH-

100
. . 18
caa. Hailigém sTo umcio, pasgenms 9 ma 100"
9: = 50 (y4aCTHUKOB).

100
Orser: 50 y4yacTHHKOB.

3aMeTHM, YTO MPOCTBIE 34JaYd HA MPOLEHTHI MOKHO pelaTh ¢ II0-
MOIIBKO OJHOTO HpHéM& — KaK 3aJa4Y¥ Ha NPpAMYI0 NPONOPIHMOHAJIBHOCTE.

lpumep 1. Haitpém 8 % or 35.

Pewenne. Ilyerh x — UCKOMOE UHCJIO, TOTAA

35 — 100 %

X — 8%}
35 _100 ,_3-8 . _14 . _o4
x 8’ T 100 T 57 5°

Orser: 2—;-.

flpumep 2. Haiigém uucno, 12 % xoTroporo paBHBI 3.
Pewenwne. Ilyere x — UCKOMOE YHCJO, TOTAA

x — 100 %
3— 12%
x_ 100, _3:100" .25

3 127 T 12

Orser: 25.

lMpumep 3. CKOABKO NIPOLEHTOB COCTaBjseT yucao 8 or uuciaa 407
Pewenne. Ilycts 8 or 40 cocraBiasder x IPOLEHTOB, TOrAA

40 — 100 %
¢ 8— X%
40 _ 100 _ 8-100

=2,

8 x YT a0
Oreer: 20%.

EFFR a) B marasun npuseanu 2500 kr nyka. Mpopanu 30 % Bcero nyka.
CKONbKO KMNOrpamMMoB Nyka OCTanock npopatsh?
6) B wkone 400 yyawmxcsa, 52 % aTOro 4mucna COCTaBAAOT AEBOY-
K. CKONbKO ManbyvKoB B LUKONE?

EFEN Macca cywéHbix rpyw coctasnseT 20 % Macchl CBeXuX. CKONbKO Ku-
norpaMmMoB CyléHbix rpyw nony4utca na 100 kr; 350 kr; 25 kr cee-
Xunx? CKONbKO NPOLEHTOB MACChl CBEXWX rPyLL TEPSETCSA Mpu Cyluke?
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BuHorpan npu cywke tepser 70 % csoeit macchl. CKONbKO M3ioma
(cywéHoro suHorpana) nonyumtca mu3 100 kr; 250 kr; 80 kr ceexe-
ro BuHorpapa?

Mpunon cogepxut 40 % onoea, 2% CypbMbl, OCTaNLHYIO YacTb
coctasnset cBuHeu. CKOMbKO rpamMmoB 0N10Ba, CBUMHLA U CYPbMbl
B 300 r npunos?

Tokapb 00 06eaeHHOro nepepbiBa 06To4MA 24 geTann, 4TO cocTas-
naet 60 % cmeHHO HOopMmbl. CKONbKO AeTanei OomkeH 06To4MTb
TOKapb 3a CMeHy?

a) TypucTbl npownn 75 % mapwpyTta, 1 UM OCTanoCb NPOWTK eLué
5 km. KakoBa pnvHa Bcero maplupyra?

6) TypucTtbl npownu 5% mapwpyTa, 1 UM OCTanOCb NPONTK el
19 km. KakoBa pnuHa Bcero mapuipyra?

Yt1o Gonblue:
a) 30 % ot 40 wam 40 % ot 30; 6) 80 % ot 60 wnmn 60 % ot 70?

Onpepenute 6e3 BbIMMCAEHWA, 4TO GONbLIE:
a) 12% ot 34 nam 13% ot 34; 6) 12% ot 49 nam 12% ot 50.

Toeap ctoun 500 p. Ero ueHa noebicunace Ha 20 %. Ha ckonbko
pybnei noseicunachk LeHa?

Y Anéwwu 80 mapok, y Bopu Ha 20 %
6onbwe, yem y Anéwn. Y Bosel Ha 25 %
MeHbLue, Yem y Anéwun. CKonbko Mapok
y Bopu n BoBbl B 0TAENBHOCTU?

YBEenu4bTE 4UCno:
a) 60 Ha 10 %; 6) 80 Ha 25 %;
B) 40 Ha 50 %; r) 425 Ha 4 %.

YMEHbLNTE YUCNO:
a) 60 Ha 10%; ©6) 80 Ha 25%; B) 90 Ha 50 %; r) 125 Ha 20 %.

a) Ysenudste yncno 80 Ha 20 %; 30 %; 65 %; 80 %.
6) Ymenbwmute yucno 60 Ha 15 %; 20 %:; 25 %; 75 %.

Msco npu Bapke Tepsier 40 % cBoel mMaccehl.

a) Ckonbko BapEHOro Msaca MonydnuTcs uad 6 Kr cBexero?

6) CKkoNMbkO CBEXero msica HyXHO B3ATb, 4TOObl NOAY4UTb 6 Kr
BapeéHoro?

Hahgute B cnpaBO4YHOM nUTepaTtype, WKONbHbLIX y4ebHMKax no apy-
rMM npegMeTam, nepruoandeckoir nedatu mnu MHTepHeTte npumMepsi
npumMeHeHus npoueHToB. CocTasbTe 3aAady Ha NpPoUeHTbl U peLun-
Te ee.
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Kpyroesie guarpammei

Jas roro 4ro0bl HAMNIAAHO IIOKA3ATh COOTHOLIEHHUE IEJIOTO M ero ua-
cTeil, YacTO MCIIOJB3YIOT KPYyroBble AHArpaMMBEIL.

Hanpumep, ecan B maToM Kiaacce ydarca 18 pgesouek u 18 manb-
9HUKOB, TO BCEM Y4YaIlMMCs 3TOr0 KJacca COOTBETCTBYET KPYyT, a AeBOod-
KaM M MaJbUHKaM COOTBETCTBYeT II0 IIOJIOBHHE 3TOro Kpyra (puc. 5).
KakgoMy MaJbuMKy M KaXIOH JeBOYKe Ha AMarpaMMe COOTBETCTBYET
VIoJI ¢ BEPIIMHOM B IEHTpe Kpyra (ero HasblBAIOT LEHTPAJbHBIH YIroJ)
BEJIUUMNHON

180°:18=10°.

Bcem yuamuMes KJjacca COOTBETCTBYET IOJHBIH YroJi, COIepIKariuii
360° (puc. 6).

Iloka)keM Ha KPYroBOH JuarpaMMe pe3yJbTaThl BBINIOJHEHHWS KOHT-
POJBHOM paboThl N0 MaTeMmaruke B 6 Kiacce:

«9» monyuunam 4 4desioOBeKa,

«4» — 14 4genosex,

«3» — 12 4geoBeK.

Becem 4+14+12=30 yuyamwmmcs COOTBETCT-
BYyeT IOJHBIN yroa BeaunuywmHOM 360°, a Kamomy
ydaliemMycs COOTBETCTBYET I[eHTPAJbHBIM VIO
BeanuuHO 360°:30=12°,

[MonyuuBmumM «5» COOTBETCTBYET YIroJ B
12°.4 =48° (puc. 7),

MONYYMBIIEAM «4» — 12°.14 =168°,

MONYUUBIIAM «3» — 12°.12=144°,

Muorpa Ha KpPYyroBoi amarpaMMe He YKAa3bl-
BAIOT TOUHBIX AAHHBIX, 4 BBIPAYKAIOT YACTH IIe-
JIoro B nponeHrax. Hampumep, Ha aumarpamMmme Puc. 5

1 ue. 36 ues.

/
4

Puc. 6 Puc. 7
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(puc. 8) orparkeHno yuactue ;xureneit ropoga N B roJIoOCOBAHWHM II0 BbI-
OopaM aenyraToB B ropoackyio aymy: 80 % Bcex mabupareseil mpuHs-
JU yuyactTHe B rojocosaHuu, a 20 % Her. YToOBI IOCTPOUTH TAKYIO AuAa-
rpaMMy, HaI0 ONpEeJeUTh BeJIWYUHY LEHTPAJBHOrO VIJId, COOTBETCTBY-
romiero 20 % msbupareneit: 360°: 100 -20=72°,

B EBEE

CKOMbKO rpaaycoB COAEPXUT Pas3BepHyTbin yron? CKosbKo rpaay-
COB COLEPXWT MNOMHbIA yron?

Mcrnonb3ys KkpyroBylo auarpammy (puc.9), ckaxuTte, CKOAbKO
B JOME OHOKOMHATHEIX KBAPTUP; ABYXKOMHATHbLIX; TDEXKOMHATHbIX.

Ha kpyrosov guarpamme (puc. 10) nokasaH MPOUEHTHEIM COCTaB
HaceneHus ropoga N. CKONbKO MYXKYWMH, XEHLWH U OeTel XUBET
B ropoge N, ecnu BCero B HEM 48 TbiC. xutenen?

Ha kpyroeoit gnarpamme (puc. 11) nokasaHo copgepxaHue meran-
nos B cnnase. CkONbkO rpaMMOB OfI0BA, CBMHUA M APYrnx metan-
noe coaepxutca B 200 r Takoro cnnasa?

lMocTponTe KPYroByld auarpammy, OTPaXaloLllylo pes3ynbTaTbl Bbl-
NONHEHWUS KOHTPONLHOM paboTbl NO PYCCKO-

My 83bIKy B 7 knacce: «5» nonydunu 3 yeno-

Beka, «4» — 12 yenoBek, «3» — 15 yenoeek

(«2» 1 «1» HeT).

KN Noctporite kpyrosyto anarpammy «<Moi pe-

XUM OHS>.

80 %

MerravMbigAeEM IAGAYY f
[m Mcnonb3ys AaHHble M3 OPYrnX LUKOJSIbHbIX

NnpeameToB, MNEepUOAMYECKO nedatm unu

MHTepHeTa, npuaymainTe 3agadvy Ha cocTas- Puc. 8

JIEHME KPYroBOW Auarpammbl. :
..................................................................................... npyrue

Puc. 9

MeTasas 5 %

CBHHEI[

35 %

Puc. 10 Puc. 11
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AONODMNHEHNSA K TAASE 1

ﬁnﬁtm HA NEPEGOP BCEX BOIMOXHbIX SAPNAHTOR

PaccmoTpuM 3amauu, B KOTOPBIX Tpedyercs OCYIIECTBUTH Iiepebop
BCe€X BO3MOKHBIX BApPHAHTOB WJIM IIOJACYMUTATH MX YHCJIO.

Zanaua 1. 3anumuTe Bce TPEX3HAUHBIE UHCJA, B 3AIIUCHA KOTOPBIX
ucnoab3yores nudpsl 1, 2 u 3 Ge3 NOBTOPEHHHA,

Pemesne 3aNdlIeM B NOPAAKE BO3PACTAHUA BCe YHCA, VIOBJIET-
BOPAIOIAE YCJIOBHIO 3aJadu:

123, 132, 213, 231, 312, 321.

Fanaus 2. CKOJIBKO ABY3HAYHBIX YHCEJ MOYKHO 3aIlIUCATh, MCIOJIb-
aya uudppsr 1, 2 u 37

Pemesnwe B oriuume or 3agauu 1, 31echk MOXKHO NOBTOPATH ITUD-
pbl. YT0OBI OTBETHTH Ha BOIIPOC 3aja4yM, MOMKHO BBINHCATH BCE JBY3HAU-
HbI€ YUC/I8, YAOBJIETBOPSIONINE YCIOBHUIO 3aJayi:

11 21 31
12 22 32
13 23 33

Ha nepBoM MecTe MOKeT CTOATH OAHa u3 Tpéx mudp: 1, 2 uaum 3.
B kaxaoM M3 3THX TPEX CJAYYaAeB HA BTOPOE MECTO MOXKHO IIOCTABHUTH
oany u3 Tpéx muop: 1, 2 nau 3. Urtoro umeercsa 3 -3 =9 ABY3HAUHBIX
uy@pceJ, 3amUCAHHBIX muppamu 1, 2 u 3.

Orser: 9.

Ybenumcsa teM ke crmocoboM, 4TO B 3ajade 1 MOMKHO COCTABHUTH TOJIb-
Ko 6 uucen. Ha mepBoe MecTo MOMHO IIOCTABHUTH JIOOVIO M3 TPEX Hudp
(puc. 12), Ha BTOpOE MECTO MOMXHO IIOCTABHUTh

TOJIBKO OOHY M3 IBYX OCTABIIMXCHA, T. €. UMeeT- ITudpsr
ca 3-2=6 BO3MOMKHOCTEH 3aHATHL JBA I[1E€PBBLIX
MecTa. B Kak0oM M3 BTHX IIECTH CJIydYaeB Tpe- 1-a 48 3-a
The MECTO MOJKHO BaHATH OCTABILENCcA TpeTbei

.. —2 —3
nudpoi egquHCTBEHHBIM cmocobom. Becero takum 1
00pa3oM MOKHO COCTABHTHL TOJBKO 6 TpéxsHay- TTT—8———2
HBIX YMCeJI.

Ranmaua 3 Ha oxkpysxEOCTH OTMEYeHO NATE ] 3
rouexk: A, B, C, D u E. Kaxayio TOUYKY coenm- 2; 3 1
HUIH ¢ kaxmgoil. CKOJIBKO BCEro OTPe3KOB IOJY-

YHJIOCH?

Peumeunne Ha pucynke 13 oTpeskm MOK- 12
HO mepecunTark — ux 10. Ho npu Goasmiom um- 3““&_5 g -
cjle TOYeK TAKOH IIepecuér MOKeT IIPHBeCTHA
K ommunbke. Puc. 12

2 — Hukomncrnii, 6 k.
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Pemnm 3agmauy BTOpBIM criocobom. A
Ws Touku A mposeneno 4 orpeska: AB, AC, E

AD, AF; n3 Touku B nposemeHo TOxe 4 oTpes-

Ka, HO OfMH u3 Hux (AB) yxe yuTéH, 3HAYHUT,
U3 B BBIXOZAT 3 HOBBIX OTpe3Ka.
U3 C BrixogaT 2 HOBBIX OTpe3ka, uaz D —

OIOHH.

U3 rouku E BeIxOgAT 4 0TpesKka, HO Bce OHH D
ViKe YUYTEeHBI.
HUroro umeerca 4+3+2+1=10 orpesros. c
Pemrum 3agauy 3 emié ogaum crocobom. U3 A
BRIXOAAT 4 otpeska: AB, AC, AD, AE. Us B Puc. 13
BBRIXOAAT 4 orpeska: BA, BC, BD, BE u T. 1.
W3 kaxgoit U3 OATH TOYEK BBIXOIAT IO YeThIpe oTpeska. Ho uTobnl
IIOJYYHUTE OTBET, HaAJAO TNpoudBeAeHHe 4 -5 pasmeSHTh Ha 2, TaK Kak
KasKAblil M3 OTPE3KOB B OTHUX II€PEeYMCJIeHUAX Ha3BaH ABa)Abl. MUTak,

BCEro OTPE3KOB 574 =10.

OrseT: 10 orpesxos.

(144

3anuvwmMTe BCce OBY3HAYHbLIE YMCNA, B 3aMUCU KOTOPbLIX UCNONb3YIOT-
ca undpsl:

a) 1, 3, 9 6e3 noBTOpEHUS; 6) 1, 3, 9 c NOBTOPEHMEM;

B) 2, 4, 6 6e3 noBTOpPEHUS; r) 2, 4, 6 c NOBTOPEHUEM.

3anuwute BCce ABY3HAYHLIE YMCNA, B 3AMUCU KOTOPLIX MCNONL3YIOT-
ca umdpsl 0, 1, 5: a) 6e3 nosTopeHusa; ©) C NOBTOPEHUEM.

CKONbKO ABY3HAYHbIX YMCEN MOXHO 3anucaTtb uudpammn 9, 8, 7:
a) ¢ nosTopeHuem undp; 6) 6e3 nosTopeHUs LUdp?

CKONbKO ABY3HA4YHbIX YMCeN MOXHO 3anucatbe uudppamu 0, 2, 4, 6:
a) ¢ noeTopeHuemMm uudpp; 6) 6e3 noBTopeHus undp?

YeTtbipe Noapyxku kynunmn 4 Guneta 8 KMHO. CKONbKUMK PasnnyHbl-
MU cnNocoBamMmn OHW MOTYT 3aHSITb CBOM MECTa B 3puTenLHOM 3ane?

CKOMbKO ABY3HAYHbIX; TPEX3HAYHBIX; YETbIPEX3HAYHBIX YMCEN MOXHO
COCTaBUTb, ucnonbaya uudpsl 1, 2, 3, 4, 5 6e3 noBTopeHma?

CKONbKO ABY3HAYHbIX; TPEX3HAYHbIX; YETbIPEX3HAYHBIX YNCEN MOXHO
COCTaBUTL, Mcnonek3ya uudpsl 1, 2, 3, 4, 5 ¢ noBTopeHUEemM?

a) Bce 4yeTblpéxaHadHele ducna, sanuvcaHHsle uudpamm 1, 2, 3, 4
6e3 MNOBTOPEHUs, 3aHYMepoBanu B MNOpPAOKE BO3pacTaHua 4ucen.
Kakoi Homep umeet uucno 43127

6) Bce nATM3HauHble yucna, 3anucadHHble umdppamu 1, 2, 3, 4, 5
6e3 noBTOpeHUs, 3aHyMepoBanu B NOPSAKe BO3pACTaHUs 4ucen.
Kakoin Homep umeeT yucno 54 3127
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B) Bce naTM3HauHble ymcna, 3anucaHHele uuppamn 1, 2, 3, 4, 5
6e3 MOBTOpPEHWs, BbINMCHIBAIOT B Nopsake Bo3pacTaHus. CKobko
yucen B aTOM cnucke? Kakum no CYETY B 9TOM Cnucke Oyaert um-
cno 54 2317

Y Kpyrnoro crtona nocrtasunu Yetbipe ctyna. Ckonbkumu cnocoba-
MW MOXHO paccaguTb Ha 3TW CTYNbS:

a) 4YeTblpEx aete; 6) Tpéx petei, B) AByX aeTten?
Manb4yMka 1 [ByX OEBOYEeK HaA0 paccaanTb 3a KPYribiM CTOJOM
C YeTbipbMA CTY/IbAMWU TaK, 4TOObl AEBOYKW HE OKa3anlnCb PAAOM.
Ckonbkumu cnocobamuy 3T0 MOXHO caenatb?

JByxX ManbyMKoB U OBYX OEBOYEK Ha[0 paccaguTb 3a KPyribiM CTO-
NIOM C YETbLIPbMA CTYNbAMMK Tak, 4TOOblI OEBOYKWM HE OKalasucCb psi-
nom. Ckonbkumm cnocobamm 3TO MOXHO caenatb?

Bpocunu pBa urpanbHbix kybuka. Ha nep-

BOM BbiNano 3 04ka, Ha BTOPOM — 6 OYKOB L X
(puc. 14). CkonbkKMMWU pPasnnyHbiMKU CMNOCO- |e 9 s '. B
famMn MOXeT BbinacTe cymma B 9 O4kOB? |[® 9@ e
CKOMbKMMKW pasnnyHbiMK crnocobammn mMoryT

BbINACTb OYKM HA ITUX KyBukax? Puc. 14

a) Ha okpyxHocTn otmeTuan 6 To4ek

(puc. 15). CkonbKo nNony4uTCcsl OTPE3KOB, €CNN COeaAVHUTL KaXKayio
TOYKY G KaKaon?

6) BcTpetunuce WecTb Apysen (puc. 16), Kaxabii noxan pyky Ka-
xaomy. Ckonbko BbINO PyKONOXaTuii?

BoceMb py3ein pewnnm npoBecTh TYPHUP MO LWalkam Tak, 4Tobbl
KakOblA Chirpan € KaxabiM OAHY naptuio. Ckonbko naptuin byoer
cbirpaHo?

Puc. 16
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Mcocneavem

‘g

B EEroAT

Heckonbko npuaTtenein npu Bcrtpede 0OMEHANNCh PYKONoXaTtusimu,
Tonbko Bacsa YrpiomoB Obin HE B Aiyxe W MnoXan pyky He BCEeM CBO-
um npusitenam. Becero 6bino 13 pykonoxatwuii. CKONbKUM npuate-
nam Bacsa noxan pyky?

Heckonbko npuatenei npu BCTpede OOMEHANINCh PYKONOXaTusMu.
Tonbko lNets Becenos Obin Tak pan BCTpeye, H4TO ABaXAbl rnoxan
PYKY HEKOTOpPbIM W3 CBOWX npusiTesnei (Ho He Bcem). Becero Obino
b pykonoxatuii. Ckonekum npuatensam Merta noxan pyky Asaxabl?
PewwuTe 3agady, ecnu:

a) b=17,; 6) b=18; B) b=19.
MocTponTe MHOrOYronbHWK, UMEIOLWNIA n CTOPOH, €CNu:
a) n=4,; 6) n=5; B) n=6; ryn="7,; n) n=8.

B kaxaom cny4ae nposegute BCE AMaroHanM MHOroyrofbHuKa.
O6bACHUTE, NoYeMy Yucno d BCEX AuaroHanen MHOroYyrofbHUKa
n(n-23)
—
YyeHnua HapucoBana MHOroyronsHuk un nposena 20 gwaroHanem.
En ocTanock NpoOBECTUM MEeHblle MOJIOBUHbI BCEX AnaroHanen ato-

Bblyncnsaerca no opmyne d =

ro mMHoroyronbHuka. CKoNbko AuaroHanein e octanoCb NpoBecTU?

Ersssarassaann I N T T T T T T T P T T T T T Y

YHacTo roBOpAT: «3TO BIIOJHE BEPOATHO», MM «JTO MAJIOBEPOATHO»,
WA «3TO HEBEPOSATHO». B aTUX M JADYrUX BHIPAMKEHUAX BCTPEYAETCS
CJIOBO «BEPOATHO». YTO Ke Takoe BepPOATHOCTH?

Mpumep 1. Ilycrs HA cron Gpocaior awdyo MOHeTy. B pesyiabrare
aTOro 00A3aTeNbHO IIPOU30HUAET OAHO M3 ABYX coObBITHH (puc. 17).

CobOpiTue A: CobriTue B:

«BBIIAJIA PerIKa» «BBIMAJI OPEJI»




Tak kax nOpejamoJiaraercsa, 4TO MOHeTa HjeajlbHasdg, T.e. OHa IIpa-
BHJIBLHOK (DOPMBI M COCTOMT M3 OJHOPOJHOT'O MeTajljaa, TO COOBITHA
A u B B HammeMm npuMepe PABHOBO3MOKHbBIE M OJHO H3 9THX COOBITHI
obaAzaTeNIbHO IIPOU3OHIET.

T'oBopsiT, 4TO COOBITHI0O A OJAronpHATCTBYeT OAHH cJaydail, COOBI-
THI0O B OJIaronpuUATCTBYET TOMXKE€ OAMH CJIy4yail — BCero ABa ciydas.

BepoaTHOCTBIO COOBITHA A HA3BIBAIOT OTHOIIEHHE KOJUYEeCTBa CJIy-
yaen, 6JaTONPHUATCTBYIOMIUX COBBITHIO A, K YMCIY BCEX DPABHOBO3MOXK-
HBIX CJIVYAaeB, OJWH M3 KOTOPBIX 00sf3aTEJIbHO IPOU3OHIET.

1
Takum 00pasoM, BEPOATHOCTE cOOBITHA A paBHA 3 OueBHAHO, UTO

1
B 9TOM IIpMMeEpe BepPOATHOCThL COOBITHA B TakKe paBHa e

Cayuaiéi «MoHeTa BeTasa Ha pebpo» cuMTaeM HEBEepPOATHBIM M He
VUYHUTHIBAEM.

B paccMoTpeHHOM mpuMepe coObITHE A MOIKET IIPOM30HTH, a MOYKeT
He IPOM30MTH, aHAJOIMYHO H coObiTHEe B MOMKeT IPOM30HTH, a MOKeT
He IIPOM30MTH, HO OLHO U3 3TUX coOBITHII 00s3arenbHO mpomsonpér. Ta-
Kue cOOBITHA HA3BIBAIOT CAYYAHHBIMH COOBITHAMH.

Mpumep 2. Ilycrs Ha cros GpocaioT HrpanbHBIA KyOomk. Ilpeanona-
raercs, 4To KyOHMK HAealbHBIH, T.e. HUKAKOEe YHCJIO OYKOB Ipu GOJb-
IIOM 4YHCJIe MCIILITAHWN He BbIIagaeT 4daime Apyrux. Bo3aMoKHBI 6 cay-
yaes: BeinageHue 1, 2, 3, 4, 5 1 6 0uKOB. JTH CJIyUaHd PaBHOBO3MOMKHBI
B OgvH u3 HHUX obasarennHo npousouger. Ilycres cobwiTne C 3akioya-
ercsd B BhIINAJAEHUW YETHOIO YMCJIA OYKOB, a coOblTue B — B BBINAJEHUH
yHcJIa OYKOB, KpaTHOro uuciay 3. CobbiTuio C 61aronpuUATCTBYIOT TPH
cayyas: Belnagenue 2, 4 u 6 oukoB, cobeITHI0 B — OBa caydas: BbIIla-
nenne 3 u 6 OuKOB.

BepoarHoeTs cobbiTaa C paBHa OTHOIIEHHIO YHCIA Caydaes, OJaro-
MPUATCTBYIONUX co0bITHI0 C, K YHC/AY BCeX PABHOBO3MOMKHBIX CJIYYaes,
a rakux ciaydaeB Toiabko 6. Takum obpasom, BepoATHOCTH coObiTHsA C

paBHa %z % AHAJOrHYHO MOJyYaeM, 9YTO BEPOATHOCThL COOBITHA B pas-
ma 2=1,
6 3

Mpumep 3. IIBoe urpaior B rakyw urpy. Omm 6GpocarmoT gBa Ky6u-
ra. [lepBslit mosy4aeT ouko, ecju Beinajgaer cymma 8. Bropoi nonyuaer
OYKO, eclId Bemazaer cymma 9. CupaBemyuBasi jqu 3ro urpa?

Pewewnune. Bynem cumrars, 4TO0 HIDa COpPaBeAJIUBAS, €CJIH Be-
POATHOCTL BBIUI'DATH OYKO V KAaKAOI0 M3 CONEPHHUKOB OJHA H Ta JKe.

B Fnas: - i, )
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ITopcunraem wuCa0 GIArONPUATHBIX CJIYYaeB AJIA KayKIOro coObITHA
(puc. 18).

Ona cobeitua A ectb 5 6JAronpUATHBIX CJAy4YaeB, AJAA COOBI-
Tusa B — Toabko 4. UTo0Bbl moACYMTATH BEPOATHOCTH COOBITHH A u B
B 9TOM IpHUMepe, HAAO OIPEJeJUTL YHCJIO BCeX BO3MOMKHBIX CJIY4Yaes,
OJWH M3 KOTOPBIX o0sas3arenbHO npousoitgér. Ha mepBoM xybukre mMoxer
BBIIIACTE OJHO M3 IIIeCTH 4YlceJsI; OJAA Ka)Joro M3 HUX Ha BTOPOM KYy-
OMKe MOJKeT BBINACTH OJHO M3 IIECTH YKCEeJ, T.e. YUCIO0 BCeX CJIydaeB
6 - 6=36.

BepoaTHocTh coGBITHA A paBHA , 4 BePOATHOCTH cOoObITUS B pas-

5
36

4 5 4
Ha — . Tak Kak —— > — , TO BePOATHOCTL COOBITHMA A GoJBIIe Bepo-

36 36 36
ATHOCTH coOBITHA B, ciaexoBaTesbHO, UI'Da HeCIpPaBEAJINBAA.

Ecam cobpiTie He MoOXKeT HPOM3ONTH B AAHHOM ONBITE, TO €ro Ha-
3bIBAIOT HEBO3MOMKHBIM COObITHEM. BepoATHOCTE HEBO3MOXKHOI'O COOBI-
Tua paBHa 0.

Hanpumep, Beimagerwe 0 04koB npu noAGpachIBAHUM HUIDAJIBHOTO
KyOHKa — 3TO HeBO3MO:KHOe coOriTue. Ero BepoaTHocThs paBHa 0.

Ecau cobriTHe 00A3aTeIbHO HTPOM3OHIAET B NAaHHOM ONBITE, TO €T0
HA3BIBAIOT MOCTOBEPHBIM cOObITHEeM. BeposATHOCTH JOCTOBEPHOTO COOBI-
TUS paBHaA 1.

Hanpumep, Brinazenme He 0Oojiee 6 ouxkoB mnpH moaOpackIBAHHH
UI'palbHOro KyOMKa — 3TO mocToBepHoe coObITHe. Ero BepOATHOCTHL pPaB-
Ha 1.
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BpocaloT urpanbHblii Kybuk. MoacymTainTe BepOATHOCTb COOLITUS:
a) A: «BbiNnagaeT 5 04KOB»;

6) B: «Bbinagaet YETHOE YUCNO OYKOB»;

B) C: «BbiNagaetT HEYETHOE YUCNO OYKOB»;

r) D: «BbiNnagaeT 4MCNoO Q4YKOB, KpaTHoe 3».

3anauyn Lanambepa. a) MoHeTta bpocaetca gsa pasa. Kakosa Be-
POSAITHOCTb TOr0, 4TO XOTA Obl OAUH pa3 BbinaaeT repb?

6) MoHeTta 6pocaetca Tpu pasa. KakoBa BEpPOSTHOCTb TOro, HTO
rep6 BbiNageT no kpawHew mepe oavH pas?

M3 swmka, roe Haxonatcs 2 4épHbix U 5 Benbix WapoB, BbiHYT Ha-
yrag oavH wap. Kakosa BepOSTHOCTb TOrO, YTO BbIHYT!
a) YepHbIn wap; 6) HBenblin Wwap?

MNopbpockte moHeTy 50 pa3. Ckonbko pas3 Bbinan opén?
Ha aByx kapToukax Hanucanu 6ykebl A 1 [, no-

a)
JNIOXWNW KapTOYkK Ha cTon BykBamu BHU3 B MNPO-
M3BONbLHOM nopsake (puc. 19, a). Kakosa Be-
POATHOCTb TOro, 4TO MOCAEe nepesopa4yvMBaHus
KapTo4Yek nony4utcs cnoso «OA» (puc. 19, 6)?
Ha Ttpéx kaptodkax Hanucanu 6ykebl E, H, T,

NONOXWNW KapToykM Ha cTton OykBamMu BHWU3
B MPOWU3BOJIBHOM nopsgke. KakoBa BepoAT-
HOCTb TOro, 4TO NOCNE NepesopaYvBaHUa Kap-

6)
TOYEK MoNy4UTcs CNoBo «HET»? '
Ha veTbipéx kapTouykax Hanucanu 6ykebl K, O,
J1, 9, nonoxunm kaptoukn Ha cTon GykBamwu
BHM3 B MPOWU3BONILHOM nopq,m(e. KakoBa Be-
POATHOCTbL TOr0, YTO MOCNe nepeBopaYnBaHuA

KapTodek nony4utcsa umsa KOJIA?

Ha 4yeTbipéx kapToukax Hanucann Bykebl A, C,

A, W, nonoxunu kaptodkm Ha cton Byksamu Puc. 19
BHM3 B MNpou3BOSbHOM nopsake. KakoBa Be-
POATHOCTbL TOrO, YTO Mocfne nepesopaynBaHns
kaptoyek nonydutcs umsa CALLIA?

CuHontukn obelwianT Ha crneaylower Hegene 2 COMHEeYHbIX AHA U
5 nacmypHbix. Kakoe cobbitue Bonee BEpPOATHO: «BOCKPECeHbe —
CONHEYHBIN AEHb» WU «BOCKPECEHLE — MACMYPHbIN AeHb»?

M3 28 kocTen oOoMMHO BbiIDMpaloT Hayrag oaHy =
KocTb (Ha pucyHke 20 wuaobpaxeda kocte |© ° *f ® 4
c cymmou o4koB 11). KakoBa BEPOATHOCTbL Bbi- it G e T
6paTtb KOCTb C CYMMOW OYKOB:

a)0; 6)2; B)6; r) 10? Puc. 20
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(172,

176,

BpocaioT urpanbHbiin kybuk. Kakosa
BEPOATHOCTbL TOr0, YTO BbiNaneT 4u-

CNO OYKOB: 2 1
a) pgensuwieecs UM Ha 2, U Ha 3; 6 3

6) pensauwieecs Ha 2 M He genswlee- 4 6
cqa Ha 3;

B) Oensuweeca Ha 3 1 He gensiuee-

cHa Ha 2;

r) He gensuwieecs HW Ha 2, HW Ha 3;  Puc. 21
[) pensuwieecs v Ha 2, unu Ha 37
PewwnTte 3apayy, UCNonb3ys PUCYHOK 21.

bpocatoT gga urpansHbix Kybuka. KakoBa BEpPOATHOCTb COObLITUA:
a) A. «cymMma 0O4KOB paBHa 2»;

6) B: «cymma o4koB pasHa 10»;

B) C. «CyMmmMa O4YKOB paBHa 12»;

r) D: «cymma o4ykoB paBHa 13»;

n) E. «Cymma O4YKOB pasBHa 1»;

e) F: «CymMMa O4KOB paBHa OAHOMY M3 HaTypasnbHbiX yucen 2, 3,
11, 12»7

B nepsom pagy mukpoaBTobyca umeerca Tonbko 3 mMecta. Ha Hux
cobupaloTcs CEeCTb ABOE MyX4MH W 0gHa XeHuwmHa. Kakosa sepo-
SITHOCTb TOrO, YTO MYX4YUHbI OKAXYTCH PSAOM?

BpocaiwT gse moHeThl. Ecnu BbinaayT Asa opna, TO BbiMrpan 1-i,
ecnu BbiNagZyT OpEn U pewka, To Buwurpan 2-n. Cnpasepnuea nu
aTta urpa?

BpocatoT aBa urpanbHbix Kybuka. Ecnu cymma odkoB 11 — Beimrpan
1-i, ecnu cymma o4koB 12 — Bemrpan 2-ii. Cnpasegnvea nu 3Ta
urpa?

NernavHsiEReEM SAQAMY

178.

MpuaymaiiTe cnpaBeqnvuByi0 U HECNPABEASIUBYIO Urpy:

a) G .n.aymn MI’DaJ’IbeIMM Kyﬁwxamu 6) G ,uByMﬂ MOHeTamu.

BuTta 3agyman uwicno, 3anucaHHoe uudppammn 1, 2, 3, 4, 5 6e3 no-
BTOpeHus. Kona nbitaeTcs 3710 4vcno yragatb. Kakosa BEpOATHOCTb
Toro, 4to Kona yrapgaer 4ncno ¢ nepBoOro pasa, ecnm 310 4YUCno:
a) pBysHadHoe; 6) TpEx3HavyHoe; B) YeTbipéx3HavyHoe?

Konsa 3agyman yucno, 3anucaHHoe umdpamm 1, 2, 3,4, 5,6, 7, 8, 9
6e3 noeTOpeHUs. BUTA NbiTaeTcs 310 YNCNO yragate. Kakosa Bepo-
ATHOCTb TOro, 410 BuTA yrapaer 4ucno ¢ NepsBoro pasa, ecnv 3To
4YUCNo: a) OBy3HayHoe; ©) TPEx3HayHoe; B) 4eTblipEx3Ha4yHoe?
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IIpu pemreHny paszHOOOPA3HBEIX NMPAKTHYECKUX 384U YacTO NPHXO-
OUTCHA CPABHUBATH OZHODOAHBIE BEJIMUMHBLI MEKIY C000M, BRIUMCIATL UX
oTHOIIeHuA. [loaroe BpeMs MOJ YHUCJAOM [MOHHMAJOCh TOJIBKO HATYpPaJb-
HOe umceio (cobpaHue efWHMI]), MMOJYyUYeHHOe B peayiabrare cuéra. OTHO-
IMeHUe KaK pPe3yJbTaT AeJIeHWA OZHOI0 YHceJia Ha APyroe He CYUTAIOCH
yncjaoM. HoBoe ompejeneHue umcsa OBLIO JaHO BIEepBbIe AHTJIMHCKHUM
yuéHbiM Mcaakom HerotoHom (1643—1727). B cBoeit «Bceobmein apud-
MeTHKe» OH mucai: «Ilox umciaoM MBI IIOHEMaeM He CTOJIBKO MHOJMKeCT-
BO €IWHUI], CKOJBbKO OTBJIEYEHHOE OTHOIIEHHE KaKOH-HHUOYIb BEJIHMYHMHBI
K Ipyrof BeIWUYHHE TOIO K€ Poja, INPUHATON HaAMU 38 eIUHHUIY».

CinoBo «mpomopnusaA» (oT jJar. proportio) o3HadaeT COpPasMepHOCTD,
onpeeaéHHOE COOTHOLIEHHEe JyacTeld mMexay coboit. B apeBHOCTH yueHUE
0 mporopuuax 6bLI0 B foabmiom nodére y nudaropeines. C npomopru-
AMM OHHM CBA3BIBAJIM MBICJM O INOPAJKe M KpacoTe B IIPUPOAE, O CO-
8BYYHBIX aKKODPAAX B MY3bIKe W rapmMoHuM Bo BceneHHo#. B VII knure
«Havan» EBxkamna (III B. mo H. ».) H3JI0KeHA TeOPHA OTHOIIEHHUH M IIPO-
mopuuii., M3 OpomopruH, KOTOPYIO B COBPEMEHHOM 3alMCH MBI 3allHMCHI-
BaeM Tak: a:b=c:d, EBKIuJ BEIBOAUT IIPOU3BOJHEBIE IIPOIOPIHM (31€Ch
a#+b, c=d):

b:a=d:c, (a+b):b=(c+d):d,

a:c=b:d, (a-b):b=(c—-d):d, a:(a-b)=c:(c—d)

M I0Ka3bIBAeT OCHOBHOE CBOMCTBO IIPOIIOPIHIL.

HsBecTHBII HaM cnoco0 3amucy IPONOPIHIA IIOABMIICA HE Cpaay.
Emé B XVII Bexe dpannysckuii yuénsiii P. lexapr (1596—1650) za-
ouceIBan nmporopuuio 7:12=84:144 rak: |7]/12|84|144

CoBpeMeHHAas 3aIUCh NPOHOPIHAM € IOMOIILI0 3HAKOB JeJIEHHA W pa-
BeHCcTBa ObLIa BBeJeHa HemMenKuM yuéHwsIM [, Jleitouunem (1646—1716)
B 1693 roay.

. HbtotoH A. H. Konmoropos M. N.Yebbiwes
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Emeé B gpeBHUE BpeMeHa CYILECTBOBAJA IPAKTUKA JauyM JeHer B3aéM
(B noar). 3aéMIIHK, BO3BpAaIllasd AOJT, IVIATHI 3a M0JIb30BaHUe 3aiiMOM He-
KOTOPYIO 3apaHee OrOBOPEHHYIO cyMMY ¢ KaAbIX 100 B3ATBIX AeHEMHBIX
eJUHMIL: «cO cTa» (pro cento — jnar.). Tak BOBHUK TEPMHH «IIPOIEHT». 3a-
Ja4yy Ha 3aéMHbIe pacy€ThI OBIJIM HACTOJBKO Ba’KHBIMH, UTO MX BKJIOUYAJIH
B yueOHUKU apuMeTUKH, COKpalnas cIoBo cento tak: °t,. Cumraior, 4ro
OJHaKAbl HAOOPIIMK THHOTpa(uy HEeIIPpaBMJILHO HAOpAJ 3TO COKpAallleHHe
# OOJNYYHJICHA 3HAK % , KOTOPBIA Teleph HIMPOKO HCIOJIb3YEeTCH.

Pe:xe, yeM CJIOBO «IIDOIEHT», HCHOJL3YVIOT CJIOBO «IIPOMHJLIE», 03-
Havalollee OZHY TBICAYHYIO YACTh UHMCJIA HUJIM BEJIMYHHBI, ¥ COOTBETCT-
BYIOLIUII 3HAK: %00.

B pabGorax B.Ilackana (1623—1662), II. depma (1601—1665)
H Ipyrux mareMaTHkKoB X VII Bexka ObliIM 3ajiosKeHBI OCHOBBI HOBOH Ma-
TeMaTUYeCKOH TeOpHUH — TeOpHH BepoaTHocTell. Bo BTOpo# mnosoBuHEe
XIX Berka OCHOBOIOJIATAIONIMII BKJIAJ B TEOPHIO BEPOATHOCTEH BHECJIH
pveckue yuésbeie IT. JI. Hebwiués (1821—1894), A. A. Mapkos (1856—
1922) u ap. K Hacrosmemy BpemMeHM B PoccHMH caoKmaach CHJIbLHAS
IIKOJIA TeOPHU BepoATHOcTed., KpynHeHmIuM €€ mpeacTaBUTEJIEM SBJIAI-
ca Anzapein Hukonaesnmu Koamoropor (1903—1987). A. H. Konmoropos
OBIJI BBIJAIOIUMCH VUEHBIM XX CTOJIeTHH, BHECHIAM OOJBIION BKJIAJ
BO MHOTHEe Da3Zesibl MATEMATHKH W €€ NpUIoXKeHWil. MHOro BHUMAHUSA
yaenan A. H. Koaxmoropor npobjieMaM INKOJLHOIO MaTeMaTHYECKOro o0-
pasoBanusa. MM Obl1a OCHOBAaHA MIKOJA-UHTEPHAT (PH3UKO-MaTeMaTH4e-
ckoro npodusasa npu MI'Y ans cnoco0HBIX IIKOJLHUKOB BCell CTpPaHBI.
Tenepr ara mrona Hocutr uma A. H. Konmoroposa.

K

AHHMATENbHBIE 37

4204 lMpyn 3apactaeT nunuamu — 3a Hedeno niowaab, 3aHATas nunu-
AMKW, yaBauMsBaeTcA. 3a CKONbKO HeAeNb Npya NOKPLINCHA AUAMsSMU
HanoONOBWHY, €CN NOMHOCTLIO OH NOKPLINCA MMAUSMK 32 8 Hepenb?

m HekoTopbii BUA, GakTepuii pasMHOXaeTCcsa CO CKOpoCTbio 1 aene-

GEE

HUE B MUHYTY (KaXAyld MUHYTY kaxnas Gaktepus pa3gBavBaeTcs).
Ecnu nocagute 1 GakTepuio B NYCTOW COCyd, TO OH HArmMoOJIHUTCA 3a
1 4. 3a Kakoe BpemMs HanoMHUTCHA COCYA, €CNK B HEro cHadana no-
caauTb 2 Baktepun?

3 kypuupl 3a 3 gHa cHecnu 3 anua. Ckonbko Ay, cHecyT 12 Kypuu,
3a 12 pHen?

100 cuHuy 3a 100 gHen cbepaioT 100 kr 3epHa. CKONbKO KWMNO-
rpamMmmMoB 3epHa cbenaTt 10 cuHuy, 3a 10 gHeir?

3 mansipa 3a 5 gHen moryTt nokpacute 60 okoH. CKONbKO OKOH Mo-
KpacsaT 5 manspos 3a 4 oHA?
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2 3emnekona 3a 24 BbIKOMawT 2 M KaHaBbl. CKONLKO 3eMNeKkonos
3a 54 BblkONaT 5 M KaHaebl?

N3 «Bceobwei apupmetukmn» WM. HoloToHa. Ecnu nucel, mMoxeT 3a
8 aoHen Hanucatb 15 nUCTOB, CKOABLKO NOHAAOOWUTCA NUCLOB, Y4TOOLI
HanucaTtb 405 nuctos 3a 9 gHen?

MNepenucunk B TedeHne 4 aHen MoxeT nepenucatb 40 nucTos, pa-
6oTtas no 94 B geHb. Bo ckonbko gHewn oH nepenuweTt 60 nncTos,
patotas no 124 B AeHL?

Y X035IAKWM CNpOCUAKN: «XOPOLIO NI HECYTCS Balun Kypbi?» — «Cyun-
Tante camu, — Dbl OTBET, — NOATOPbLI Kypuyubl 3a NoaTopa AHS He-
CyT nontopa fiua, a Bcero y meHsa 12 kyp». CKONMbKO AuvL, HecyT
Kypbl B A€Hb?

3apnnata B 100 ycnoBHbIX eauHuvy, nossicunack Ha 10 %, noTom
ewe Ha 10 %. Ha ckonbkO NpPOUEHTOB NOBbICMMAACh 3apnaara 3a
2 pasza?

LleHa ToBapa B 100 ycnoBHbIX eanHul, nosmaunacek Ha 10 %, notom
eweé Ha 10 %. Ha ckonbkOo NpoUEHTOB NOHW3WNACh LieHa ToBapa 3a
2 paza?

Llena TtoBapa B 100 yCcnoBHbIX €OWHWL, CHaYana MoOHWM3uNacb Ha
10 %, notom noebicunack Ha 10 %. Ha CKOAbKO MPOUEHTOB MNOHU-
3unacb MKW NOBbICUNACHL LieHa ToeBapa 3a 2 pasa?

LleHa ToBapa B 100 ycnoBHbIX €4MHML, CHa4ana noBbiCUNacb Ha
10 %, notoMm noHuaunaceb Ha 10 %. Ha cKONbKO NPOLEHTOB MOHU-
3unacbk MM NOBbLICWMNACHL LiEHA ToBapa 3a 2 pasa?

M3BeCcTHO, YTO Nnowaau paBHbIX GUryp pasHbl U nnowane ury-
pbl paBHa CymMMe Mowageli cocTaBnawmx eé yacten. Beiuucnure
nnowane (puc. 22): a) npamoyronbHuka ABCD; ©6) TpeyronbHuka
ABC; B) TpeyronbHuka ADC.

BbluucnnTte nnowanb MHOrOYronbHUKA (ONIMHbI CTOPOH B CaHTUMe-
Tpax ykasaHbl Ha pucyHke 23).

A s o :L

4
5 10
3cm

b, :

_Di._.._m'@.rﬁ (o

Puc. 22 Puc. 23 3 6



Mccneavem

iE-} [ee durypbl HasblBaldT paBHOBENMKMMM, ECIN WX MNNOLAAN PaBHbI.
: a) MocTponTe NPAMOYronibHUK CO cTopoHamu 6cm u 4 cm. [o-

CTPONTE ABa NPAMOYrofibHUKa, PaBHOBENWKME C MNOCTPOEHHbIM.

6) Kakme CTOpPOHbI MOXET MMETb NPAMOYrOfibHUK, PaBHOBENMKWIA

KBagpaTy CO CTOpoOHOW 8 cm?

B) Kakoi HanbGonblumii nepumMeTp MMeeT NPSIMOYIrofibHUK, PaBHOBE-

NUKWIA kBagpaty co ctopoHon 10 cm?

CTOpOHbI NPAMOYrOIbHUKOB BbIPaXalTCH HaTypanbHbIMU YUCIAMM.

AoxaAasbisAneM

“EXA Oee pasHble GUrypbl Hanoxunu apyr Ha
: apyra (pwc. 24). JdokaxuTe, 4TO njowagu
3aKpaweHHbIX Guryp pasHbl.

Puc. 24

EEYA Buumcnute nnowane TpeyronbHuka (puc. 25).

EEIA Ha pucyrke 26 u306paxéH napannenorpamm (4eTbipExyronbHUK,
NPOTUBOMONIOXHBLIE CTOPOHbI KOTOPOrO MOMAPHO NapanienbHbi).
Beluncnute ero nnowans, ecnu AD=3cMm, BK =2 cm.

“4ETFR  Ha pucyHke 27 usobpaxeHa Tpaneums (YeTbiPEXYrobHUK, ABE CTO-
POHbI KOTOPOro napannenbHbl, a OBe Apyrue — He napannesbHbl).
Boiyncnute eé nnowank, ecnn AD=5cm, BC=2cm, BK =2 cwm.

a) B)
B B
A D A _.-_...—....—.11)--.4-—-.‘..-.-.-, iy C
Puc. 25 T
B e Etiile
4 :,' ,/z | \‘
J ] Z T T N
Puc. 26 KL 1 DL puc 27 A F R
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~ Wsyyan rmaBy 2, Bbl MO3HAKOMWUTECH C UENbIMU YUCAMU, HAYYUTECH
 UX CpaBHWBaTb, BLINONHATL BCE apudmeTnyeckme AENCTBUA C HUMW, = |
MHOXECTBO UenbiX Y4Mcen BKA4YaeT B cebs MHOXECTBO HATypanbHbIX
yucen. Bam npeactout y6egnteCs, 4TO A8 UeNbiX YUCeN BbINOMHSITCH
Te XEe 3aKOHbl CNOXEHUS U YMHOXEHWS, 4TO U AN\ HaTypanbHbiX, U ue- -
Nble YMCNa, Kak ¥ HatypanbHble, MOXHO M300paxaTb ToYKamMu Koopau- &
HaTHOM ocu. C npuMeHeHueM uenbix yucen B BbiTy Bbl YXE€ 3HAKOMbl & |
(TepMomeTp), CKOPO Bbl yOeauTech, YTO OTpULATESIbHbIE YACAA UCTIONb- -
3YlOT NpU U3YYeHUU He TONbKO MATeMaTUKW, HO U APYIrUX LUKOMbHBIX
nNpeamMeTos.

AT TR

AL et TSI T e e e e ar

E . 1 o O'I'pHI.IﬂTeJ'leble uenbie uucna

Tepmomerp, n3obpask€éHHBIN HA pucyHKe 28,
nokKasslBaeT TeMmueparypy 7° remna. Ecau Temmne-
parypa noHHsuTcA Ha 4°, 70 Tepmomerp Ovaer
MOKa3bIBaTh 3° Temia. Y MEHBIIEHUIO TeMIIepaTy-
PBI COOTBETCTBYET AeHCTBHE BBIUHUTAHUA:

7T—-4=3.

Ecau remneparypa morusurcs Ha 7°, To Tep-
momeTp bymer mokassBaTe 0°. YMeHBIIEHHIO TeM-
IepaTypbl COOTBETCTBYET HEHMCTBHE BbIUMTAHMA:

7-7=0.

Ecnu ke TeMmeparypa mOHHM3HTCA Ha 8°, To
TepMomMeTp nokaxker —1° (1° moposa). Ho peayib-
TaT BBIYUTAHUA T —8 Heub3d 3anmucaTh ¢ NOMO-
IIBI0 HATYPAJBHBIX YUCEJ W HYJH, XOTSA OH UMe-
€T peaJIbHbI CMBICJI. Puc. 28




[IpounniocTpupyem BBIYNTAHHME HA PsAAE IEJbIX HEOTPHIATETbHBIX
THCeJI.
1) Or uucaa 7 orcumraeM BJIEBO 4 YMUCIA W HOJYIUM 3:

0,1,2,3,4,5,6,7,8,9,10, 11, ... 7-4=3.
—4
2) Or uucna 7 orcunraeM BJeBO 7 uucen ¥ noaydum 0:
0,1,2,3,4,5,6,7,8,9,10, 11, ... 7-7=0.
-7

OrcuurarTh B pAAY HEOTPHUIIATEJIbHBIX IEJBIX YMCEeJ OT YHucia 7 Bie-
BO 8 umcen Henabadsa. Yrobw! neiicTBue 7 — 8 ¢TAN0 BHINOJHHMBIM, DACIIH-
PHM PAJ HEOTPHUIATEJBHBIX HeJbIX duce . s 2TOro BJIeBO OT HYJA 3a-
nHIIeM (cIpaBa HaJIeBO) IO MOPAIKY BCe HATYPAJbHBIE YHCJA, HOOABIAA
K KaKJIOMy M3 HHX 3HAK «—», IIOKAa3bIBAKINHUI, UTO 3TO YMUCIO CTOMUT
cjeBa OT HYJIA.

3anumcu —1, -2, —3, ... YHTAOT «MHHVC 1», «MHHYC 2», «MHHYC 3»
H T.A.:

IlonyyeHHBIN pAJ uYKCEN HA3BIBAIOT PAXOM IeJbIlXx uuced. Touxku
cjeBa W CIpaBa B ATOH 3allMCU O3HAYAIOT, YTO PAN MOMKHO MPOAOJIMKATH
HeOrpaHWYeHHO BIIPABO W BJIEBO. '

Crpasa ot yucaa 0 B 9TOM PANY PACIOIOMKEHBI YHCJIa, KOTODEIe Ha-
3BIBAKOT HATYPAJBHBIMH HJIH LeJbIMH INOJOHTEJbHBIMH.

CneBa or umcia 0 B 9TOM DALY DPACIOJOYKEHBI UYKCJIa, KOTOPBIE HAa-
3BIBAIOT LEJBIMH OTPHIATEIbHBIMH.

Yucao 0 He ABIAeTCA HU MOJIOMKHUTENBLHBIM, HH OTPHIATENLHBIM K-
caoMm. OHO pasgensieT IOJOMKUTENbHBIE M OTPHULATEJbHBIE YHCJA.

Taxumm obpasom, pax uHeasbIX uuces 00pa3yiOT HATYpPaJbHBEIE UHCIHA,
IeJible OTPHILATENBLHBIE UHUCJA U YHCJIO HYJb.

Pan penweix umcen sABjseTca O0CKOHEYHBIM MHOJKECTBOM, 4 dYacThb
3TOTr0 PAJA — BCe IleJble 4YHCJa, 3aKJIIYEHHBIE MEXAY KAKUMH-HHUOYADL

JBYMS 38JaHHBIMHM IIeJbIMU YHUCJIAMH, — ABJIAETCA KOHEYHBIM MHOKe-
CTBOM.
?EZQ MOXHO N1 NPOMAAKDCTPMPOBATL Ha PAAE HEOTPULATENbHBLIX YUCEn
BblMUTAHUE:
a) 7-4; 6) 7-7, B) 7-8?
m Kak nonyunTs pan uenbix 4ucen?
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“EI7R Kak Ha3blBalOT YnCna, PACMONOXEHHbIE B PAAY UENbiX Yucen:

) a) cnpaea oT Hyns; 6) cnesa OT Hyns?

“ELER Asnsetca nm uncno 0: a) nonoxuTensbHbiM;  6) OTPUUATENbHBIM?

‘ELZ8 nNMpouuTanTte uucna: +2, -3, 0, +7, -9.
a) Kakve u3 atux 4yucen pacnono-
XeHbl B psagy UenbiX Yucen cnpaea
OT Hyna; cnesa OT Hyns?
6) Kakne u3 atux yucen aBnaT-
CS NONOXUTENbHBIMUW; OTPULATENL-

_ HbIMN?
‘FLIA NpouuntainTe 3anmcu u 0GbACHUTE
MX CMbICN:
MockBa —2°, Kanyra —8°,
Teepb +3°.
Bl Wcnonb3ya 3HAKU «+» N «—», 3aNULLUTE:
a) 3° Tenna; 6) 4° Tenna; B) 6° Bblle Hyns;
r) 2° Mopoasa; A) 5° HMXe Hyns; e) 1° xonopa.

m MpuBeguTe npumep:
a) KOHEe4YHOro MHOXEecTBa YUCerT;
6) HeCKOHEeYHOro MHOXeCcTBa YUCer.

MporusononoxHsie umcna.
Mopayne uucna

CuuraoT, 4TO €CJOH Hepel IeJbIM YHCJIOM HOCTABUTH 3HAK «+», TO
9TO He M3MEHJEeT CaMOro YHCJa.
Hanpumep, 4ynuciao 5 MOKHO 3amucarh Kak +9, 4ucjiao —5 Kak +(—5H):

5=+5, —5=+(-5).
H03TOMy PAL OEJbIX YHUCEJ MOMHO 3allMCaATh B BHE:

Yucna, KOTOPHIE OTIHMYANOTCA TOJBKO 3HAKOM, HA3BIBAIOT IPOTHBO-
MO0 HBIMH.

Hanpumep, +1 u -1, -5 u +5, +10 u —10 — OpoTHBOIOJIOKHEIE
quca.
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Ecsim mepen 1eJBIM 9MCJIOM MOCTABUThH 3HAK «—», TO MOJYIUTCHA UH-
CJI0, €My IPOTHBOIIOJJI0KHOE:

-+1)=-1, -(-2)=+2.

Hyns cumraercsas IpOTHBOMHOJIOKHBIM camMomy cebe: 0=—-0=+0,.

Yucsio, IPOTHBOIOJOMKHOE YHCAY &, 0003HAYAKT —d. 3aMETHM, UTO
YHUCJIO0 —a MO¥eT ObITh MOJIOMKHUTEJIBHBIM, OTPHIATEJIBRHBIM HJIHA Hy.ﬂéM.
Hanpumep, ecin a=+2, 1o —a=-2, tTak Kaxk —(+2)=-2; ecanm a=-3,
T0 —a=+3, Tak Kak —(—3)=+3; ecaint a=0, To —a=0, Tark wax —0=0.

Bpeném noHATHe MOZYJA, UJIH aGCOJHTHOH BeJHWYMHBI YHCJA.

MoaynieM TIOJIOKHTEJBHOr0 YHCJA HA3BIBAIOT CAMO 9TO YHCJIO.

Hanpumep, mogyiaem uucia +3 SBJAsETCH YMCIO +3, MUIIYT:
|[+3]|=+8.
MoayneM OTPHMUATEIBHOTO YHCIA HA3BIBAIOT MPOTHBOIOJIOMKHOE €My
(TI0JI0KUTETBHOE) UMCJIIO.
Hampumep, moayiem umciaa —4 ABIsgeTca 4YHCIO +4, MHIIYT:
|-4|=+4.
Takum obOpasowm,

MOAYJdB LEeJOoro, OTJHYHOTIO OT HYJA YHCIA €CTh INOJIOKHTEeJbHOe
YHCJIO0.
HDOTHBO]IOJ'IO:RHHG YyHucJa HMeT OllﬂﬂalCOBhIﬁ MOIYJb:

la|=]-al.
Hanpuwmep, |+3|=|-8|=+8, |-5|=|+5|=+5.
Mopayaem uucaa 0 asaserca umcao 0, mumyr:

0|=0.

‘EIIH  Kakue Ymcna HasbiBaloT NPOTUBONONOXHBIMM? MpyBeanTe NpumMeps!
NMPOTUBOMNONOXHBLIX YKMCen.

“EIEN  Kakoe 4MCnO NPOTMBONONOXHO 4ucny 07?

“EX[A  YTO nonyuwTCs, eCnv nepen LenbiM YUCAOM MOCTaBUTb:
a) 3HaK «+»; 0) 3HAK «—»7?

EXEN Yto HaswiBaOT MOAyneMm:

a) NONOXUTENbHOrO LENOro Ynucna;
6) oTpuuaTenbLHOro Lenoro 41ucna;
B) yucna Hynb?

QEIB Kakue sncna MmeioT oaMHakoBblii moaynb? MNpuseguTte npUMepsi.
"EE] Ona kakoro yncna mMoaynib — NMPOTUBOMONIOXHOE eMy 4UCno?
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3anuck — (—2) 4nTaroT Tak: «4UCOo, MPOTUBOMOJIOKHOE MUHYC OBYM>»
WM «MUHYC MUHYC 2». [po4yuTainTe 3anucb 4micna v ynpoctute eé
no obpasuy:

a) +(+2)=+2; 6) —(-2)=+2;

B) +(=2); r) +(=3); &) —(+3); e) —(=3); x) —(+8); 3) —(-10).
Kakue uyucna nonyyarca, ecnu nepepg umcnamum -1, 3, 0, -6, 7 no-
CTaBuTb: a) 3HaK «+»; 06) 3HaK «—»7?

Kakue 13 uyucen -5, 6, 8, —10, 0, +4, —0 asnsTCS:
a) NonoXuTenbHelMK1; ©) oTpuuaTesbHbIMW?

3anonHute NPonycku, NPoYMTanTe MOAYYEHHYIO 3arnuchb:

a) |+1]= ...; 6) |-6|=..; B) |0]=..;

r}) |-3|=..; o) |+7| = ...; e) |-8|=1.

Hainoute moaynm umcen: +2, -2, +5, =5, +8, —10, +100, +0, -3.
Ykaxute OBa pasnuyHbiX 4yMcna, MOAyNu KOTOPbLIX PaBHbI.

Jns kaxporo us yucen 2, 5, =3, 10, —17 ykaxuTte Opyroe 4ucno,
MMeloLLee TOT Xe MOoaynb.

HazoBwuTe OBa MPOTUBOMOMOXHLIX YUCA, UMEIOWWX MOoAaYIb:

a) 2; 6) 7; B) 9; r) 8.
BeinonHute pgencieus (222—224):

a) |+6]|+|+7]; 6) |-9|+|-81;

B) | -6+ |+7]; r) |+8]+|+9].

a) |-9|-|-6]; 6) |-5|-+3];

B) |[-20|—[-6]; r) |-17]-]-8].

a) |-7|+|+5|+|+8|+|-10];
6) |+12|+|-2|-|+10]|+]|-9];

) |+18]+|-2| - |-5] - |-15];
ry |-10|+|-2|-|-8|+|-5].

Hasosute 4nucno, Moaysib KOTOPOro paBeH:
a) +5; 6) +8; B) +1; r) 0.

CKOMbKO Takmx YUCENT MOXHO Ha3BaTb?

EXI® Ecnm uenoe umcno ob6osHadeHo GyKBOM a, TO MPOTUBOMNONOXHOE
eMy 4mcno 0603HavaloT —a. 3anonHuTe Tadbauuy.
a b -3 7 -9
—-a -2 6 -8
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?m Bceraa nn moaynb yncna paseH camomy yuchy, T.e. |a|=a? Ons
Kakmux 4Yncen 3TO PABEHCTBO BEPHO?

?ﬂ! Bcerpa nn moaynb 4ucna pasBeH MPOTMBOMONOXHOMY 4uCHy, T. €.
_ |a| =—a? Ona kakux uucen 3710 BepHO?
& Onsa xakoro 4ucna ebinonHsioTca oba ycnosus: |a|=a n |a|=-a?

ZBE[N BepHo nu, yT0 |-a|=|a|?
FEI® Mawa no owwnbke cymTaer, 4To (—a) — 3TO 3anUChb OTPULIATENBHOIO

yucna. Hasosute Takoe 4ucno a, 4Tobbl Yucno (—a) Gbino:
a) NoNOXuUTesnbHbIM; 6) OTpULATENBbHBLIM, B) HYNEM.

CPCIBHEHHe wuenbixX yucen

H3 nByx measIix guces (oJbule TO, KOTOPOe B DALY LEJBIX YHCeN
CTOMT HpaBee.

Ecnu a Gonbine b, To mumyT a>b uam b<a.
Hampumep, 1>-1, -2>-6, 0>-5, -6<-3, —-10<2, Tak Kak
B PAAY IEJbIX YHCEeJ

1 npagee (-1), (—2) npagee (—6) u 1. a.
W3 npaBuna cpaBHEHHA IIEJIBIX YHCEJ CJIELYeT, ITO

Ja1000e MOJ0KUTeIbHoe uncyo Ooasire (, a ad060e orpHIIaATeIbHOE
yucao Mmenbnre (; o06oe mMoMOKHTEIbHOE YHCI0 0oJbIIe JH00ro
OTPHMIIATEJILHOTO.

OTrpunarenbHBle YHCJa YAOOHO CPaBHUBATE C IIOMOINBI0 HX MOAY-
aer. Tak Kak B pALY LEJIBIX YHCEJ OTPUNATENIBHOE YHCIO ¢ OOIBIIAM
MOJYJIEM CTOUT JIeBee, TO

M3 ABYX OTPHIATEJBHBIX YHced 0ojblIe TO, ¥ KOTOPOr0O MOIYJIh
MeHBbIIe.

Hanpumep, Tak kak |-2| <|-6|, To —2>-86.
Ecsin umucsa a u b He paBHBI Apyr Apyry, To mumyt: a #b. Hanpu-
mep, 5#3, —-2#0, -T=+T.
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CpaBHUTe HaTypanbHble Yucna:
a) 425 u 452; 6) 999 n 1000; B) 579 n 957;
r) 12456 n 12459; ) 1300 n 1297; e) 13547 u 1354,

Kak cpaBHUBalOT uenbie yucna?
Kakue uucna: a) 6onbwe Hyns;  6) MeHbwe Hyns?
Kakoe uncno Gonblue: NonoxuTensHoe unu oTpuuarensHoe?

CchopmynupyiiTe npaBuno CpaBHEHWUSA:

a) Uenoro 4Yucna ¢ Hynem;

6) NONOXMTENBHOrO YUCNa C OTPULATENbHBIM;
B) OTPULATENLHOrO YUCNa C OTPULATENbHbIM.

CyuwiecTeyeT nu:

a) Haubonbliee HaTypasnbHOE YUCAO;

6) HauMeHbluee HaTypanbHOEe YMCNo;

B) Haubonbluee OTpUUATENLHOE LUENnoe YUCcno;
r) HAaMMeHbLuee OTpuuaTenbHOe LLeNoe Yucno;
0) HanbonbLiee Uenoe Y4ucno;

€) HaMMeHbluee uenoe 4mcno?

CpasHute 4ucna (238—240):

a) 5n0; 6) -5 u 0; B) 7 1 0;

ry =7 wn 0; n) 8 u -7, e) -3 n 100.
a) -9 n -6; 6) -3 n -20; B) -7 u —15;

ry -25 w -1; a) =20 wm 0; e) 0 n -40;

X) -8 n 13; 3) 128 n -300; n) =5 un —6.

a) 728 v 800; 6) -296 u 1; B) —999 u 2;
r) 0 u —=500; n) 725 n 0; e) —-600 u -5;
x) —856 u —100; 3) =51 n -510; n) 326 n 32.
3anuwunTe Yyucna B Nopsake BO3PACTaHUNA:

a) 400, —-400, 0, 236, —528; 6) 752, 0, —35, —257, 432,

3anuwuTte 4yucna B nopsake yobisa-

HUS: R
a) 250, 367, 0, -8, 12, —400; @/ 367 l ﬂ
6) —790, 790, 0, -9, —12, 425, _ 0\
Haligute pasHocTb: ) 219 ,Ao

a) [+5] - |-5];  6) |-5[-[+5]; ) ‘) O
B) [+3|-|-3]; ) |-3]-]+3].

BepHo nu yTBepxaeHue: ecnn a>b, 10 |a|>|b|?

BepHo nu yTBepxaeHve: ecnm a>b, 10 |a|<|b|?

MoxeT nu GbiTb Tak, 4To6bl a#b, HO |a|=|b|? MNpueeaute npu-
Mepbl. Kak HasbiBaloT Takue uucna a u b?
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EZZA O6bsicHUTE C NOMOLWBIO psiaa HEeoTPULATEesbHLIX 4YUCEN, MoYemy
ecnv Ons uensix Ynucen a, b u ¢ BepHbl HEPABEHCTBA a>b n b>c,
TO BEPHO HEPABEHCTBO a > .

Cnox(enue uenbix 4yucen

CymMma mensix uucen a u b (b#0) ecTh LeI0e YHCIO ¢, OTCTOAIIEE
B DAY LeJbIX 4Yhces OT a Ha |b| umcen smpamo, ectm b>0, u BIeBo,
ecau b<0. IIpu stom umcaa @ u b HA3BLIBAIOT CJAATAEMBIMH H IIHIIYT:

c=a+b.

* NMpumeyanwue. Ilpu ¢ > 0 u b > 0 aTUM ompezeIeHUEM MBI YViKe [MOJIb-
30BAJIHMCh, KOTZAa ONPEAeJAJH CJA0KEeHHE HATYPAJIBHBIX YMCEJ.

Mpumep 1. Onpenenum cymmy (+3)+ (+6).
Pewenwue. Tak kak +6 >0 u |+6|=6, To or uucaa +3 B pany ue-
JIBIX UHCeJ OTCUMTaeM Bnpaso 6 uwucer:

s —1,0,+1,+2,+3,+4,+5,+6,+7,+8,+9, ...

+6
Taxum obpasomM, (+3) + (+6)=+9.

fMMpumep 2. Onpepenum cymmy (—3) + (—8).
Pewenwune. Tak kak -8 <0 u |-8|=8, To or uncaa —3 B pagy ue-
JIBIX YMCEJ OTCYHMTAeM BJEBO 8 umcel:

..,—11,-10,-9,-8,-7,-6,-5,-4,-3,-2,-1, 0, +1, ...

-8

Taxum obpasom, (—3) +(-8)=-11,
Paccmorpenable npuMepsl MOATBEPKAAIOT IIPABHJIIO:

yT0o0Bbl CJIOKHTH JBA YHCIA ONMHAKOBBLIX 3HAKOB, HAJ0 CJOKHTH
HX MOZYJH M NMOCTABUTH Mepex CyMMOM 3HAK CJIAraeMbIX.

Emé pas moguepkHéM, uTO

CyMMa MOJOKHTEJbHBIX YHCEJ eCTh YHCJI0 MOJOKHTEeIbHOe, a CYM-
Ma OTPHIATEJABHBIX YHCEJI €CTh YHCJ0 OTPHIATeJdbHOE.

Ha ocHOBaHMH 2TOTO nMpaBMJIa HMEEM:
+D+H9)=+(7T+9)=+16=186, -2)+(-3)=—(2+3)=-5.
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Mpumep 3. Onpenenum cymmy (—3)+ (+8).
PeweHnune. Tak xak +8>0 u |+8|=8, 1o or uncna —3 B pangy ue-
JIBIX YHCeJI OTCUMTAEeM BIPABO 8 UuCes:

eery—4,-3,-2,-1,0,+1,+2,+3,+4,+5,+6,+7, +8, ...

+8

Taxum obpasom, (—3) + (+8)=+5.

3aMeTuM, UTO MOAYJIb IOJIOMHUTEJbHOIO ClIaraemMoro 6oJbine MOyJIs
OTPUILATEJILHOTO CJIAraeMOoro, a CyMMa — IOJOMKUTEJbHOe YUCJI0, PABHOE
+8]=|-38|.

Mpumep 4. Onpenenum cymmy (+3)+ (-8).

Pewenwue. Tak kak —-8<0 u |-8|=8, To or uucna +3 B pagy me-
JIBIX YMCeJ OTCYHTAEeM BJIEeBO 8 umcel:

vees—0,—6,-5,-4,-3,-2,-1,0,+1,+2,+8,+4, +5, ...

-8

Taxum obpasom, (+3) + (-8)=-5.

3/1ech MOJAYJIb OTPHIIATEILHOrO cjaraemMoro 6ojbine MOIVJA IIOJIO-
AHHUTEeJIBHOT'O CcJjaaraemoro, a cyMMa — OTpHIIaATeJBbHOE 4YHCJI0, paBHOe
—(-8]-|+3].

PacemorperHble IpUMepHI IOATBEPIKAAIOT NPABUJIO:

9T00BI CIOKHTH ABa YHCJa Pa3HbIX 3HAKOB H C Pa3SHBIMH MOIYJIA-
MH, HaJ0 H3 OOJBLIEr0 MOAYJA BbIYECTh MEHBUIMII M Iepex pas- i
HOCTBIO NOCTABUTH 3HAK CJAraeMoro ¢ 0oJbIIHM MOIYJIEeM. !

Ha ocHOBaHMH JTOr0 IpABUJIA HMeeM:

(+17)+(-20)=-(20-17)=-3, Tak kKak |-20|>|+17

(-2)+(+1)=-(2-1)=-1, rak rax [-2|>|+1].

fMpumep 5. Onpenenum cymmy (+5)+ (=5).

Pewenwne. Tak kak -5<0 u |-5|=5, To or uucna (+5) B paxy
HEeJbIX YUCeJ OTCYMTAEM BJIEBO 5 UYMCes, MOJyuYuM uucjo O:

ey —3,-2,-1,0,+1,+2,+3,+4, +5, +6, ...

.
3

-5

Tarkum obpaszom, (+5) + (-5)=0.
ITOT IPUMED MOATBEPIK/IAeT TTPABUIO:

CyMMa HNPOTHBOIOJIOMKHBIX UYHCEJI paBHA HYJO.

a+(-a)=0.
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Ha ocroBanuMu aroro OpaBuJjia UMeeM:

(+3)+(-3)=0, (-7)+(+T7)=0.

Hna nroboro nesoro yueaa a:

a+0=a, O+a=a.

Hanpumep, 0+(-3)=-3; (+5)+0=+5; 0+0=0.
Yro0bl HAUTH CYMMY HECKOJBKHX YHCe], HYYKHO HAWTH CyMMY ABYX
IepPBBIX YHUCeJl, K Hed NpuOaBUTh TPEeThbe YHUCJIO M T. 1.

F:256.]

C NOMOLLBIO PSAa LESbIX YUCEN ONpeaenvTe Cymmy:
a) (+3)+(+2); ©) (+3)+(-2);  B) (=3)+(+2); ) (-=3)+(-2).

Kak cnoxutb nga uucna:
a) C 0AMHakoBbIMM 3Hakamun; ©) C pasHbIMW 3HaKamu?

Hemy paBHa cymMmMa NpOTUBOMNONOXHbLIX 4Yncen?
Hemy paBHa cymma LENOro 4yucna u Hyna?
Mcnonb3ys npaBuno CroXeHwsi, BbiYUCINTE:

8) +7+(+9) =+(7+9)=.; ) ~4+(-6)=—(6+4)=...

B) -5+(=6); r) -5+(-9); m) -6+(-1); e) -1+(-6).
Bblumncnnte (253—254):

a) -1+(-2); 6) -2+(-1); B) —2+(-4);

r) =5+(-1); n) -3+ (-8); e) -4+ (—11).
a) -9 +(-2); 6) -7+ (-3); B) —13+(-8);
r) +12 + (+23); a) —25+ (-7); e) +18+ (+42).

Mcnone3ys NpaBuiO CAOXEHWUS, BbIYUCIUTE!

a) +7+(-6)=+(7-6)=+1, Tak kak |7|>|-6];
6) —18+(+12)=—(18-12)=-6, Tak Kak |-18|>| 12|

B) —8 + (+9); r) +8+(-9); n) + 12+ (-15);
e) —13+ (+18); X) -2+ (+18); 3) +25+(-32).
Hainoute cymmy:

a) —1+(+2); 6) +5+(-2); B) -4+ (+1);

ry —8+(+2); a) +7+(-9); e) —10+ (+4).

#E% 3amevanme. [1Na ynpowEHNn 3anMcyM CyMMbI Y NOJSIOXUTENbHBIX cnara-
eMbIx 0ObIYHO OMycKaloT 3HaK «+» U ckobku. Hanpumep, emecTto +3 + (+8)
nawyT 3+ 8, T. e.

+3+(+8)=3+8.

AHanoru4yHo -5+ (+9)=-5+9.
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YnpocTuTe 3anucb CYyMMb:
a) -5+ (H+7)=-5+T7; 6) -8+ (+9); B) -9+ (+7);

ry +3+(+7); n) +8+(—13); e) +9+(-17).

HasoBuTe 3HaK Kaxaoro cnaraemoro:
a) -5+8; 6) 5+7; B) —13+(-9); r) -91+26; o) —95+(—13).

Bobluncnnte no obpasuy (259—263):

—755 + (-983) =— (755 + 983) =—- 1738 4795

983

1738
a) —102 + (-98); 6) —33+(—167); B) —128 + (- 12);
ry 688 + 957, n) =172+ (-118); e) 694 +738.
a) —354 + (-293); 6) —293 + (—354); B) 784 + 951;
r) —728 + (—256); n) 487 +954; e) (—259) + (-728).
a) —7825 + (-3517); 6) 7903 + 484; B) —35+ (—8094).
a) 359 + (—483); 6) -703+ 117; B) —14 + 864,
r)y 151 +(—87); n) 17 + (—256); e) 476 + (—253).
a) —170 + (=250); 6) —350 + 480; B) 7805 + (—454);
r) 1306 + (—2514); n) —8576 + (—1720); e) —6060 + 3903.

Boiuncnnte no obpasuy:

a) -5+ (-3)+2=-(5+3)+2=-8+2=-6;
6) 3+(=7)+(-8)+6=-4+(-8)+6=-12+6=-6;

B) —8+3+(-1); ry —7+(-2)+(—10);
A) 8+ (-9)+(=7); e) =3+ (-4)+(-5) + (-6);
X) —4+8+(-9)+3; 3) 8+(-10)+(-12) + 3.

3CII(OHbI CNOXeHUs uenbixX 4yucen

JOnaa mo0BIX HeJbIX Yuces @ U b BHINIOJHAETCA IMepeMeCTHTEeIbHbBIH
3aKOH CJIOKeHHH:

CyMMa IBYX IeJbIX YHCEeJ He 3aBHCHT OT HOpAJKa caraeMbIX:

.........................



Hanpumep, -3+ (=5)=-5 + (-3).
Jnsa gr00bIX IleNbIX Yucesa @, b U ¢ cIpaBeINB coOYeTaTeJbHBIN 3a-
KOH CJIOKeHMA:

9TO0OBI K CyMMe [ABYX UEJbIX YHCEJ NPHOABHTH TPEThe Lesioe YH-
€JI0, MOJKHO K NEepPBOMY YHCJY NPpHOABHTH CYMMY BTOPOTO M TpPeTh-
ero — pe3yJasTat OyJeT TOT Ke:

Hanpumep, (2+5)+(-3)=2+(5+(-3)).

CrnpaBeJiMBOCTh HEPEMECTUTEJIBHOTO0 M COYETATEJIBHOI0 38KOHOB
CJIOMEHUA IEeJbIX YMCeJ MOKHO IOKAa3aTh, MCIOJb3ys IpPaBHJIA CJI0XKE-
HUA IeJbIX YHCeJ M CIPABeIJMBOCTL 9TUX 3aKOHOB /A HATYPAJIbHBIX
qHUCe.

Hanpumep, 4tobsl goKasaTh, 4T0 CYMMbI —3 +(—5) m —5 + (—3) pas-
HbI, 3aMETHM, 4YTO KasKJasd U3 HUX OTPHLATENbHA W MOAYJbL KaXIOH U3
HHUX HAXOJHUTCA CJOKEHHEeM MOAV.Jel ciaaraeMeix: 3+ 5 u 5+ 3. A Ha oc-
HOBAHHUH NEPEMECTUTENbHOT0 3aKOHA CJOMKEHUs IJIA HATYpPaJbHBIX YH-
ceJl CYyMMBI 3+ 35 U 5+ 3 paBHbl. 3HAYHUT, PABEHCTBO —3 + (—3)=—35 +(—3)
BEPHO.

B cmnpaBeasmBOCTH 9THX 3aKOHOB MOYKHO YO0eAHTHBCA U C IIOMOIIBIO
pAfa IeJbIX YHCe].

C momomib0 mepeMecTHUTENBHOTO M COYeTATEeNBHOI'O 3aKOHOB CJIOXKe-
HUSA MOXKHO IIOKa3aTh, YTO CYMMY HECKOJIBKHMX IEJIBIX CJaraeMbIX:

1) MO3KHO 3amHCcBIBATh 0e3 CKOOOK,

2) nobble ciaraeMble B He MOKHO MEHATH MECTAMH,

3) HEKOTOpBIE cJlaraeMble B HEH MOJKHO 3aKJIIOYATE B CKOOKH.

Hanpumep, BepHO paBeHCTBO a+b+c+k=(c+Ek)+(a+0b).

MokakeMm 3TO:

a+b+c+k=(a+b+c)+k=k+(a+b+c)=k+((a+d)+c)=
=k+(c+(a+b)=(k+c)+(a+b)=(c+Ek)+(a+Db).

IIpuBenéHHEIe BBIIIE NPaBUJIA NPUMEHAITCA AJIA YIPOIIeHWA BBI-
gucjaeHuii. Hanpumep,

3+(-6)+(-4)+6+(-5)+4=
=(3+(-5)+((-6)+6)+(4+(—4))=-2+0+0=-2.

FER 3anuwute ana uenbix 4Mcen a v b nepemMecTUTenbHbI 3aKOH Cno-

__ XeHus, chopmynupyinte ero.

FEA 3anuwwute ana Lenbix Yncen a, b U ¢ CoNeTaTeNbHbI 3aKOH CNo-
XeHusa, chopMmynupyinTte ero.
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Bblumcnnte, NpUMEHSIA 3aKOHbl CIOXKEHUS:
a) 5+798 + 35; 6) (723+59)+17,;
B) 357 +48 + 13; r) 488 + (596 + 12).

BbINOMHUTE CNOXEHWEe W CpaBHUTE Pe3ynsTaThl:

a) -5+(-9) u -9+ (-5); 6) 48+ (—36) n (—36) + 48;

B) —25+ 16 n 16 + (—25); ry =8+ (18+(=7)) n (-8+18)+(=7);
n) 183+ (=6+(=7)) un (13+(=6)) + (=7).

MpumeHnTe NepemMecTUTeNbHbIi 3aKOH CNOXEeHUS:
a) -45+(-10)=-10 + (-45);

6) 8+ (—35); B) —13 +49; r) =17 +(-23).
MpumeHuTEe co4veTaTeslbHbIM 3aKOH CNOXEeHWUS:

a) 42+ (-3+7)=(42+(-3))+ 7,

6) 56+ (—16+7); B) (-52+17)+(-9); r) =13+ (-8 +25).
3anonHuTe MponycKu:

a) 3+5+(-8)=3+(-8)+ ...;

6) 6+ ... +(=1)=(=1)+(6+(-2));

B) -1+ .. +3=(3+(-7))+ ... ;

r =4+ .. +(=7)=2+(.. +(=4)).

BblumucnuTe, NpUMEHsas 3aKOHbl CHOXEHWS:

a) 49+ ((—49) + 22); 6) —12+ (12 + (—29));
B) (47 + (—58)) + (—47); r) (124 +59) + (—24);
n) =56+ 17 + (-27); e) 49+ (-72)+62;
X) 36 +(-51) + 14; 3) —48 + (—19) + 28.

BbluucnuTte no obpasyy:
a) -1+2+(-3)+5=(2+5)+((- 1)+ (=3)=7+(-4)=...;

6) -2+(-4)+2+5+(-3)+1+(-3);

B) 20+ (-8)+2+5+(—10) +(—1) +(-3);
r) =4+(=1)+3+(-2)+(-3)+9;

n) —17+17+(-8) +6 + (-2) + 8;

e) 4+ (-6)+(—1)+(-4)+6+(-3)+1.

Boluucnnte, npuMeHas 3akoHbl CroxeHua (274—275).
a) (1) +(-2)+(-3)+(-4)+4+3+2+1;

6) (7)) +(=-5)+(-3)+(-1)+1+3+5+7;

B) (-10)+(-9)+(-8)+(-7)+..+7+8+9+10;

r)y (=100) + (—-99) + (-98) +... + 98 + 99 + 100.
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a) 1+(-2)+3+(-4)+...+9+(-10);

6) 1+(-2)+3+(-4)+... +99 + (- 100);

B) (-1)+2+(-3)+4+...+(-9)+10;

N -H+2+-3)+4+... +(—-99) + 100.

OaHbl ymcna: 9, =11, 10. Y6eauTtechb, 4To cymma niobbIX ABYX CO-
CeOHUX YMUCen oTpuuaTenbHa, a cyMma BCeX TPEX 4YUCen nosoxu-
TenbHa. HanuwwuTte B CTPOYKY TPW Yucna Tak, 4ytobbl cymma niobbix
OBYX coceiHwx yucen Obina nonoxutensHa, a cymma TPEx 4ucen
Oblna oTpuuaTenbHa.

Ybenuteck, 4To ans umcen 5, —4, =2, 5, -4, -2, 5 cymma niobbix
TPEX COCeOHUX YUCeN OTpUUATENbHA, @ CyMMa BCEX YMCEN NONOXW-
TenbHa. Hanuwute B CTPOYKY CeMb 4mcen Tak, 4Tobbl cymma nio-
ObIX TPEX cocemHux yucen Oblna NonoXuTenbHa, a CyMMa BCEeX Yu-
cen HBbina oTpuuaTensHa.

3anuwnte 1 BblMMCIUTE:

a) cymmy yucen 17 n —23;

6) cymmy yucen —20 n 4;

B) CyMMY 4ucna, NpoTueononoxHoro —13, n yncna —225;
r) cymmy yucna —26 v yucna, NPOTUBONONOXHOrO —12.

K uyncny a npubassre 4ncno, NpoTMBOMNONOXHOE b:

a) a=12, b=-7; 6) a=13, b=16; B) a=15, b=7,
ry a=24, b=13; p) a=-14, b=7; e) a=-29, b=40;
X)a=-24, b=-13; 3) a=-16, b=-18.

Mepenuwnte, 3amMeHUB x YYMCNOM Tak, 4ToObl MOAYYMNOCH BEpPHOE
PaBeHCTBO:

a) (-6)+(-7)=x; 6) -8+ x=-10; B) -8 +x=-3;
ry -8+x=0; n) -8+ x=-8,; e) x+5=10;
X) x+5=0; 3) x+5=-3; n) x+5=-8.

PO3I-IOC'I'b Henbix 4yucen

Pa3HOCTBIO ABYX NeJBIX YHCEJ Ha3bIBAIOT IeJIoe YHCJI0, KOTOpoe
B CYMMe C BBIUATAEMBIM JAaéT YMEHbIIaeMoe.

PasHocTe menwix uucesna a U b oboauauaroT a —b. Iloxkaxem, 4To

pasHocTh @ —b ecTh cyMMa YMCIA ¢ M YHCJIA, NPOTHBOIOJIOKHO-
ro umcay b:

a—-b=a+(-b).
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Yrobbl JOKasaTh 9TO, HAZO HAWTH CyMMy uucen a+(—-b) u b. Ipu-
MeHAA COYeTaTeJbHbIH 3aKOH CJI0MKEeHHA, MOoJyYaeM

(@+(-b)+b=a+({(-b)+b)=a+0=a.
Takum obpasomM,

9ro0Bl M3 OAHOTO YMCJIA BBIYECTH APyroe, HaJ0 K yMeHbIIaeMOMY
NpHOABUTH YHCIO, MPOTHBOMOJIOKHOE BEIYHTAEMOMY:

a—b=a+(-b).
Hamnpuwmep,
-3-(-5)=-83+5=2, 2-7T=2+4+(-7)=-5, 0-5=0+(-5)=-5,
-7T-2=-7+(-2)=-9, 0-0=0+(-0)=0+0=0.

CyMMy HeCKOJBKHMX NEJbIX UYHCeJ YacTO 3alucbIiBaiT 0e3 CcKoDOOK,
Hanpumep: (+3)+(-7)+(-4)=3-7—-4.

OTMETHM, YTO B MHOMECTBe HaATypaJbHBIX YHCeJI HeJb3dA OB1IO U3
MEHBIIero YUCJa BbIYecTh Oosbinee. B MHOMKeCTBe IIeJIBIX YHCEJ 9TO BO3-
MmoxxHo. Hanpuwmep,

2-7=2+(-7)=-(7-2)=-5.

.:.'E?j] YTO Ha3bIBAIOT PaA3HOCTLID 4Yucen a u b?

m Kakoit cymme pasHa pasHOCTb a —b?

?E'ﬂ?_] MpumeHsaa onpegeneHne pasHoCTW, NMPOBEPbLTE, BEPHO NV paBeH-
CTBO:
a) +28—-(+9)=14,; 6) +7—-(+12)=-5;
B) —2-(-3)=1; ry =12 —(+1)=-11.

av]ﬂ HasoBuTe ymeHbllaemMoe, BblYUTAEMOR U YWUCIO, NMPOTUBOMNONOXHOE
BbIYUTAEMOMY:
a) +45 - (+63); 6) + 27 - (-52); B) —4 —(+19);
r) —41—(+95); n) -59-(-11); e) +32—-(-16).

28 3ameHuTe pasHOCTb YUCEN CYMMOW YMEHbLAeMOoro U 4ucna, npo-
TUBOMOMOXHOIO BblYMTAEMOMY:

a) +25—-(-6)=+25+ (+6); 6) (-9)— (+45)=(-9) + (—45);
B) +47 — (+58); r) (-36)—(+12);
a) + 13— (-27); e) (—45) - (-59).

Bameuanne. [N ynpolweHWs 3anucu pasHOCTM Y MNONOXWUTENbHbIX
YMEHbLLLAEMOro U BbIYMTAEMOro OMycKaloT CKOOKU U 3HaK «i».
Hanpumep, +9-(+3)=9-3; -9-(+3)=-9-3; +9-(-3)=9-(-3).
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3amMeHuTe pasHOCTb CYMMOIA:

8) 65— (+2) =Bt (2N . B} 12— (-T)=1B+T;
B) —6—(-3); r) 9—(+13); n) 17 — (+24);
e) —13 - (- 19): %) 13— (-27); 3) —15—- (+10).

Boiuncnute no obpasuy (287—288):

a) 9-10=9+(-10)=-(10-9)=-1;
0) 6-8, 8) 4-10; r) 5-20; n) 6-11;
e) 8-13; X) 8- 24; 3) 24 - 48; n) 35-47;
K) 64 -71; n) 91-119; m) 62 —89; H) 67 — 105.
a) —3-7=-3+(-7)=-(3+7)=-10;
Rl B) -5-2 r) —8-14; ) —10-10;

e) —20-60; x) —11-23; 3) —28-17,; um) -5-91;

K) —92-18; n) —240-14; m) —50 - 105; H) —200 - 400.
Bbluncnure:

a) -5-2; 6) -1-3; B) -15-12; r) -6-14; p) —100-200.

Bbucaute no obpasuy (290—291):
a) -1-(-4)=-1+4=3;

6) -2-(-2); B) -3—(-4); r) -5-(-2); A) -8-(-6); e) 9—(-5).
a) -794-(-581)=-794+581=-(794-581)=-213; | _794

581
213
6) —824 — (-642); B) —498 — (-402); r) —864 —(-164);
n) —1240 - (-200); e) —1000 - (-2500); x) 80— (-1800).

3anuwmte cymmy uncen 6e3 ckobok no obpasuy:
a) (—25) + (-42)=-25-42;

0) (—45)+(=12); B) 17+(=3); r) (—-28)+(-49); n) 13+ (—45).
Bbluncnure cymmy 4ducen:

a) 49+ (-23); ©) 56+ (-63); B) (—15)+(—40); r) (-66)+ (—28).
Boluncnure:

a) (-5+8)+9; 6) (14-18)-7; B) 96 — (—-72+ 13);

r) —75—(-75+8); n) 79+(48 -79); e) 14— (15-94).
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‘PEF Ecnv a v b — HaTypanbHble YUcna, TO BEPHO NU, YTO UX Cymma
Pa3HOCTb TakXe ABMAATCH HaTypasibHbIMKU Ymucnamu?

SFEA Ecam a v b— uenbie yicna, TO BEPHO /W, YTO UX CyMMa W pas-
HOCTb TakXe SIBNAITCA LeNbIMU Yucnamm?
Bolumcnute Hanbonee npocTeiM cnocobom (297—298):

#EIA a) -1-2-3-4-5-6+5+4+3+2+1;
6) -8-7-5-3-1+0+1+3+5+7+8+09.

PR a) -9-8-7—...—1+0+1+...+7+8+9+10;

6) —101-100-99-98—... +98 + 99 + 100;

B) 1-2+3-4+...49-10+11;

rn1-2+3-4+...+99-100.

Ona kakoro yncna x sepHo paeeHcTBO (299—300)7

PEER a) x+13=7,
x=7—13, 7-13=—-(13-7)=-6
x=-6;

6) x+8=-7;, B) -7+x=9; r) x—(-8)=13; n) -15-x=7.

ELX a) -498 —x=-175, _498
x=—498 — (-175), 175
x=-—498 + 175, 323
x=—323;
6) 79 + x =-356; B) x —57 =-493;
r)y 167 — x=239; n) —542 + x =542,
ELIE Hanmaute cyMMy HECKONBbKUX OOMHAKOBbLIX Claraemeblx:
a) (=5)+(=5)+... +(-5); 6) (-7 +(=T)+ ..+ (=7);
6 8
B) &—10)+(—10)+..‘+(—10)); r) (CG)H_B}"'---"'(‘G)-
9 11

i . 7. Mpouseenenue uenvix uncen

P e

I'Ipouanen.em_lem OBYX IeJbIX H€ pPaBHBIX HYJIO YHCEJ HAas3bIBalOT
NpoU3BeJeHNEe UX MOAYJIel, B3ATOe CO 3HAKOM «+», eClM 9TH YHCJIa OIH-
HAKOBBIX 3HAKOB, H CO 3HAKOM «—», €CJIH OHH PAa3HBIX 3HAKOB.

Hanpuwmep,
6-8=(+6) - (+8)=+(6-8)=+48, (-5):(-10)=+(5-10)=+50,
7--3)=(+7)-(-8)=—(7-3)=-21, (-3)-3=(-3)-(+3)=—(3-3)=-9.

61 Masa 2. Licnwe yuena



IIpon3senenne J060ro 1eJOro YHCIA @ M HYJS PABHO HYJIO:

a-0=0, 0-a=0.
Hampumep, (+7):0=0:(+7)=0,
(-10)-0=0-(-10)=0,
0-0=0.

HepeMGCTHTEHBHHﬁ A CO4YeTaTEeJBbHBIA 3aKOHEI VYMHOXKeHHA BepPHLbI
oA JIFoOBIX HEeabIX YHCceI:

Hs onpejeqieHUA MPOM3BeJeHUA IeJIBIX YMCeJ W BBINIOJJHHMOCTH IIe-
pPeMeCTHTEeJIbHOI'0O H COUeTATeJBbHOI'0 3aKOHOB YMHOMEHHUA oJIA HeOTPH-

DaTeJIbHBIX LEJbIX YHCeJI cjieAyeT, YTO 3TH 3aKOHBI BBIIIOJHAKTCA U OJIA
IHeJbplX 4YHCcell.

Hanpumep, (-5)-(-6)=+(5-6)=+(6-5)=(-6) - (-5),
((+5)-(=3)-(-4)=(=(5-3)) - (-4)=+((5-3) - 4) =
=+(5-(3-4)=(+5)-((-3)- (-4)).

OrMeTHM, UTO NPU YMHOMKEHHUHU JI060ro mesjoro uncaa a Ha (—1) Mme-
HAETCHA TOJAbKO ero 3HAK, T. €. II0Jy4YaeTcs IPOTHBOIOJIOKHOE eMy YHCJIO!
(-1)-a=-a.

Hanpumep, (—1)-(+5)=-5, (-1)-(-5)=+5.
Yro0b1 HAWTH NPOHU3BEJEHNE HECKOJIBKUX YHCeJ, HYXHO HAWTH IIPO-

H3BeAeHHe OBYX IIepPBBIX 4YHCeJI, YMHOMXHTL €ro Ha TpeTbe YHCJO U T. A.

Jia 1eaBlX YHceJl CTeNeHb 4YHucia C HaATypaJBHBIM IIOKasaTejieM
onpenesideTcA TaK XKe, KaK | [JId HATYPaJbHBIX 4YHCeJ.

Crenensio yncia a ¢ HATYpaJbHBIM NOKas3areaeM 7 (n>1) HasbBa-
10T NIPOM3BEJeHUe N MHOMKHTEJeH, KaKJIblil M3 KOTOPBIX paBeH Q.

a*=a-a-a-...-a (n>1).
L —

n MHOMKHUTeJeH

IlepBaa crTemensp JIOO0OT0 YMC/a PABHA CAMOMY YHCIY:

a'=a.
Hanpumep, 2°=2.2.2.2.2=32,
(-3)*=(-3)-(-3)=+(3-3)=9,
(-3)=(-8) - (-8)- (-3)=-(3-3-3)=-2T,
-7=-1.
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a) Yto HasbliBalOT Npon3BeaeHUEeM ABYX LIEbIX HE PaBHbIX HYMO YK-
cen?

6) Yemy pasHO npousseneHune nOOro uenoro Yucna u Hyns?

B) YTO Ha3blBalOT CTENEHbID 4Yucna a C HaTypanbHbIM Mokasarte-
nem n?

CnpaBeonmebl 11 NEPEMECTUTENbHBIA WU COYETaTeNbHbIA 3aKOHbI
YMHOXeHUs ans uenbix yucen? Cdhopmynupyinte umx.

YTO NOAY4MUTCH, €CNM YUCNO YMHOXUTL Ha (—1)?
Boumncante ctonbukom:

a) 123-9; 0) 357-8; B) 256 - 32;

r) 457 .48; n) 521-32; e) 439 -528.
Beiyncnute, NnpuMeHss 3akOoHbl YMHOXEHUS:

a) 24.2.5; 6) 47 -4.25; B) 53:8-125;
r)2.37.5; n) 25.57-4; e) 8-39-125.

Bomcnurte: a) 12%;, 6) 9% B) 4% ) 25
Onpepenute 3Hak npowsBeaeHus. BbiNONHUTE YMHOXEeHue:

a) (-2)- (+3); 6) (+8)-(-3); B) (+6)-(=5);
r) (=7)-(+4); A) (-2)-(=1); e) (—-8)-(-8);
X) (=7)-(=9); 3) (+9)- (+8); ) (+10) - (+77).
BbinonHUTE YMHOXEHUE:
a) 0-(-3); 6) (+3)-0; B) (-6)-0;
r) (+49)-0; n) 0-(-54); e) 0-(+48).
BboinonHute ymHoXxeHwe no o6pasuy:

(—56) - (—13)=+(56-13)=... ><56

13

a) (+45) - (-13); 6) (+230) - (-48); B) (—505)-(-8);
r) (-358)-(-5); A) (-24)-(-35); e) (-125) - (—160);
X) (—405) - (+28); 3) (-72)(+101); u) (+15) - (+16).

W 3ameuanue. [Ins ynpouweHus 3anucu y MoNoXUTENbHbIX MHOXUTENEN
3HaK «+» 1 CKOOKM MOXHO OMycKaTb, HO 3TOT 3HaK HAAO YYWTbIBaTb, OMNpe-
enas 3Hak Npou3eeneHuA.

Hanpumep, (—=3) - (+17)=(-3) - 17=-51, (+2)-(—48)=2-(—48)=-96.

311,
312

YnpocTtute 3annuce NPOW3BEAEHUS B Npeabiaywem 3agaHuu,
Onpepenute 3Hak Npow3BeaeHUs:

a) (=1):(=1); 6) (=1)-(=1)-(=1); B) (=1)-(=1)-(=1)-(=1);
NED-ENED =10 (1) (1) - (1),
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Onpepenute 3Hak NPOM3BEAEHMA W BLIYUCINTE 3TO NPOU3BEAEHMNE:
a) (-3)-(-2)-(-1)-4; 6) (-2)-3-(-4)-(-6).

CKONbKO OTpMUATENBHBIX MHOXWTENEN MOXET COAEpXaTb NPou3Be-
peHue, 4Tobbl OHO 6bINO:

a) NonoXxutenbHelM; ©6) oTpuuaTENbHBIM?

MCI'IOJ'IbBy‘Fl 3aKOHbl YMHOXEHWA, BbIHUCIUTE NO 06,0631‘.1}‘1
(~16)-(~7) - (-25)=—(16-25-7)=—(4-4-25.7)=
=—(100-4-7)=~(100 - 28) =-2800.

a) 2:(-3)-(-10); 6) (-4)-17-25; B) 8-(-25)-(-3);

r) (=6)-(=5)-(=7); n) 8-(=17)-125; e) (-3)-16-(-125).

Ecnu a v b — uenbie 4yucna, TO BEPHO 1K, YTO:
a)ecm a>0umb>0, 10 a-b>0;
6) ecnut a<0 un b<0, TO a-b<0;
B) echm a-b>0, To a>0 un b>0;
ryecnim a-b<0, 70 a>0u b<0?

MpouzeeneHne TPExX YMcen NonoXuTensHo. MoXHO nn yTBEpPXaAaTh,
4YTO BCE TPW yYucna nonoxutenoHelie? lNpueeaute npumepsb.

MNpowaseneHve OByX 4ucen pasBHO Hyno. Jlokaxute, 4TO cpeau
3TUX Yucen ectb XoTs Obl OAMH HyNb.

Boiyncnure:

a) (-1)% 6) (-1)% B) (—=1)% r) (=1)5

n) (-3)% e) (-2)% X) (—=4)% 3) (-5

n) (-2)% K) (=3)% n) (-4)% M) (=5)%
Onpepenute 3HaK CTEneHu:

a) (-1)% 6) (-1)% B) (=1) r) (=1

a) (=1)% e) (-1)% X) (=1); 3) (—24)3

M) (=33 k) (<103)%  n) (-12)'% M) (-41)%.
Bbiumcnure:

a) (=1)"=(=1)", 6) (-2)°-(-3)%

R D D = i r (=12+ (=10 +(-1)*

Ybeamtech, 4TO BEpPHO paBeHCTBO: 72 —4 . (—=3)=72 +(—4) - (—3).
Boiyncnure:

a) 48 -12.(=5); 6) 69— (=12). (=5); B) 129-15.9;
r) 456 — 45 - (-6); n) 1568 -45.7; e) 268 - 13- (-7).
Kakoe uyucno 6onblie:

a) 3:3:3 unn (-3)-(-3)-(-3);

6) -5-5 unn (=5) - (=5);

B) (=7)-(=7) vam 7-(=7);

ry —2.-2.2.2 umm (=2)-(-2)-(-2)-(-2)?
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EFIA 3anuwute BbipaxeHue pasHbiMu cnocobamu no 06pasuy:

a) (~8)°=(~8)-(~8)-(~8)=—(8-8-8)=— (89 =85

6) -6% B) (=5)% r) —5% B) =77 e) (-18)%
EXIH Kakoe yucno Gonbuie:

a) —22 unn (-2)% 6) —3? nnn -23

B) (—3)% unn (—2)% r) (=4)° unn —-34?
EX¥A 3anvwure:

a) keagpar yvcna —2; ©) npousBeneHne —4 u 7;

B) CymMMmy 4ucen —7 u 7, r) kyd ymcna —-10;

) 4eTBEPTYIO cTeneHb —5; e) pasHocTb yucen -4 un —12.

EPTN Bobluucnute, npeasaputenbHo ykasas nopanok ASUCTBMIA:
a) 3-(-2)% 6) -4 (-3)% B) —(=3)%
r) —(=2)% a) —(=5)% e) —-4-(-3).
EFEA Haiaute 4ucno oaMHaKoBbIX Charaembix:
a) (~2)+(=2)+ ... +(=2)==12;  6) (~8)+(~8) + ... + (~8) =—80;
B) (—4)+(-4)+ ... +(—4)=-20; r) (=3)+(-=3)+ ... +(-3)=-39.

EEIN Kakue oamHakoBble cnaraemble CNOXWUNn:

|

a) ‘“E+ "'E+ "'::+"‘:+ "'%:—25;
6) + + ...;+...:=_40;
B) "+ “‘%+ "‘!+""E'+“"§+ "'52*36?

fﬁﬁ . YacrHoe uenvix uncen

Ilycrs a u b — menble 4uciaa, He paBHbIE HYJI0, Takue, 4To |a| me-
auTcA Hamesno Ha |b|, Torma

| YacTHOe 4YHCeJ @ M b paBHO YacCTHOMY MX MOAYJel, B3ATOMY CO |
1

3HAKOM «+», €CJIH 3TH YHCJIa OOHHAKOBBIX 3HAKOB, H CO 3HAKOM
! «—», eCJIM OHH pPAa3HbIX 3HAKOB. |

Hanpumep, (-20):(-5)=+(20:5)=4,
40:5=8,
8:(-2)=-(8:2)=-4,
(-12):83=—(12:3)=—4.
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YacTHOE OT [AedeHHA HYJId Ha M000e Iesoe, He PaBHOE HYJIIIO
YHCJIO @& PABHO HYJIIO:

0:a=0.
Hanpumep, 0:(-5)=0, 0:3=0.

Heants Ha 0 HEAB3A.

i 3ameuanme. Tax e Kaxk W [JIs8 HATYpaJbHBIX 4YHceJs, JeleHHe Ha-
meJo HeJbIX, OTJIHYHBIX OT HYJA YUCeJ He BCerja BO3MOXKHO, T.e. He
BCerga HalJeTcs Ilejioe YHUCJIO, KOTOpOoe NPH YMHOMKEHHH Ha [JejIUTellb
mact aeaumoe. B riaBe 3 OyAyT pacCcMOTpeHBI HOBBIe — DallMOHAJbHBIE
yuceaa, W TOTAAa YacTHOe JI0OBIX IebIX, OTIHYHBIX OT HyJIs ducen 0y-
JeT paluoOHaJbHBIM YHCJIOM.

‘EXIN Yemy paBHO YacTHOE OT [ENEeHWUA OT/IMYHBLIX OT HYNSA LEeNoro 4u-
cna a Ha uenoe uucno b, ecnu |a| penurca Haueno Ha | b|?

?EE Yemy paBHO 4acTHOe OT AeneHusa Hyns Ha nboe uenoe, He pas-
HOE HYNK 4nucno?

,&m MOXHO Nu OeNnTb Ha Hynb?
EXI% BoinonHute peicTsus:

a) 234:6; 6) 744 : 8; B) 1794 : 23;
r)y 2997 : 37; o) 9268 : 331; e) 21 333 :547.
EEfH Buiuucnure;
a) 576-23-766 - 35; 6) 849-18 — 783 - 28;
B) 136- 13 - (8416 + 1234); r) 4736 :4 1245 .5,
?EEE Onpepenute 3Hak Yucna x.
a) x - (-8)=400; 6) (~10) - x =—420;
_‘ B) x - 15=—60; r) 12.x=144.
?Eﬂ Onpegenute 3HaK 4acTHOro:
a) 400 : (-8); 6) (-420) : (—10);
8) (—-60): 15; r) 144 :12.

Beinonnute penexHve (338—339):
EEX} a) (+60):(-10)=—-(60: 10)=-6;

6) (—20):5; B) (=50):10; r) (=80):(-20),

An) (=100) : (-25), e) 30:(-15), x) 64:(-8).
EEEN a) 200: (—40); 6) (—500) : 100; 8) 720:(-90);

r) (-=810): (-9); A) (=560): (-70), e) (—480): 60.
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EZT Buinonuute genexHve no obpasdy:

7227 (-9)=— (7227 :9) =— ... | 7227}9_

a) (-711):9; 6) 1332:(-3); B) (—2316):(-12);

r) (=1302):42; n) (=2205): (-7); e) 3208 : (-8).
EZZM Hanaute 4vcno x, ONA KOTOPOro BEPHO PaBEHCTBO:

a) x:(-12)=36; 6) (-13):- x=-143; B) x-(—15)=465;

r) 14.x=-294; n) x:8=7; e) x:6=-42;

X) x:(-7)=-9; 3) x:(—11)=-352; n) 48: x=6;

K) 56:x=-8; n) (-64): x=8; M) (—68): x=-4,

EI*A BouinonHute aeictsvsa no obpasdy:

a) 13- 15— 28.25=-505;

1) x13 2) ><2!5" 3) 195-700=-505 _700
15 25 195
65 140 505
i 56
195 700
6) 67913 -846-15; B) 849.18-684:19;
r) 4074 :42—-12.59; n) 3612:12—-8445: 15.

EIER  Boluncnure:

a) 43212:78 -407 - 720 + 350 - 509;

6) 164 -756 + 148 916 — 564 - 702 + 48 762 : 86;
8) (24 968 + 11 648) : (768 — 1564);

r) 37 115:65-72675: 85,

= .=, PacnpepenutenbHbiii 3aKOH

e

Jas q0bIX HEeJbIX YuceJ d, b, ¢ BHINOJNHAETCS pacHpelenTelIb-
HBIH BAKOH! ittt e iiinesneieneanesneanns

................................

HOR&B&TGJII:CTBO €ero CBOAMTCA K paclopeleJJHUTeJbHOMY 3aKOHY OJA
HeOTPpHIIATEJIbHBIX YHCeJI. JIOR&JREM, HanpuMep, pPaBeHCTBO:

(=3)+2) - 1=3)-1+(=2)-(=D.

Ieitcreurenso, (-3) +(-2)) - (- = (- (3+2)) - (-T)=(3+2) - T=
=3.7+2-T= (-3)- (-1 +(~=2) - (7).
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PacnpenennTenbHBIN 3aKOH BepeH M AJA HECKOJBKHX cCJlaraeMbIX.
Hanpuwmep,
B+5+(-7)-(-2)=3-(-2)+5-(-2)+(=7): (-2).

ITepexon or cymMmmel @ - ¢+ b - ¢ K npousBefieHnIo (a + b) - ¢ Ha3bIBAIOT
BhIHECEHHEM 00Iero MHOMKHTeJs 3a CKOOKH.
lMipumep 1. BelHeceM oOOIIMII MHOMKHUTENIb 3a CKOOKH:

3:35+3-(-65).

Pewenwue. 3-35+3-(-65)=3-(35+(—65))=3-(35-65).

flpumep 2. Boruncanm: (—49)- (—96) + 86 - (—49).

Pewernwne. 3aMeTHM, UTO Ka)KJ0oe cjlaraeMoe CyMMEI MMeeT MHO-
sxuTenb (—49). BeineceMm ero 3a CKOOKH:

(—49) - (-96) + 86 - (—49)=(—49) - ((-96) + 86) =(—49) - (-10) = 490.

9TOT mpHMep IIOKA3bIBAET, UTO BLIHECeHHe OO0IIero MHOMKHUTeNs 3a
CKOOKHM B HEKOTOPBIX CIyYaAX Mo3BoJidgeT u3berxarTh 'DOMO3JAKHX BBIYH-
CIEeHHI.

ELTE® 3Sanuwwute npov3seneHue B BMOE CYMMbl (PasHOCTW):
a) 5-(38+17)=5-38+5- 17,

6) 17-(31+16); B) (28 +37) - 56; r) (72+98)-12;
n) (49-17)-12; e) 8-(57-38), x) 17 - (28 +31).

ETTH BuHecuTe 0OWMIA MHOXWUTENb 3a CKOOKU:

a) 15-12+15-49=15- (12 +49);
6) 57 -39+ 57 - 64, B) 39-12+28-12; r) 73-57+79-57,

a) 13-95-13-41; e) 27-48-19-48; x) 54 -88-54-87.
ELI® Bouucnute yoobHbiM cnocobom:

a) 35046 + 250 - 46; 6) 728 -49 - 528 - 49;

B) 52-100-52-99; r) 99.48 +1.48;

n) 4300-43-99; e) 999 - 156 + 156;

x) 128-32+872:32-1000-31; 3) 999999 - 999 - 989 — 9990;
n) 728 - 359 - 628 - 359 + 641 - 1000.

EZYA 3anuwute pacnpepenvTentHblli 3aKoH ANS Uenwix suicen a, b, c,
chopmynupyinTte ero.

Kak HasbiBaloT nepexos OT CyMMbl a-c+b-c K NPOU3BEAEHUIO

(a+b):c?

EZTA TlMposepbTe BbINOAHEHWE pacnpenenuTensHOro 3akoHa ANs 4Yucen
a, b, c:
a) a=-5, b=3, ¢=-10; 6) a=-5, b=-3, ¢=6.
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3anuwute NpousBeaeHne B BUAE CYMMbl Mo o6pa3uy:

a) (=5):(-12+16)=(-5):(-12) +(-5) - 16;

6) 6-(8+(=17)); B) (=7) - ((-=15) + (=12));

r) 16-(8-17); a) (=17)-(=15-12);

e) (25+16) - (—9); X) (45-17)-(—11);

3) (—-15-42)-13; n) (—28 -37) - (-3).

BepHOo nu npuMeHEH pacnpenenuTenbHbii 3aKOH:

a) (-2)-(5+7)=-10-14; 6) (-7+5-8)-(-2)=14-10+ 16;
B) (7—8):(-3)=-21-24; r) 6-((-4)+(-12))=-24-72?

BMecTo 3Haka ' = nocTaBbTe 3HAK «+» UM «—» Tak, 4TOoObl paBeH-
CTBO ObINI0 BEPHbLIM:

a) 3-(2-7)=113-21183-7; 6) (-5)-(-6-7)=115-6(:5-7;
B) (-2)-(6+9)="2-6(2-9; r(-2)-(6-9)=-:2-6_:2-9.

Ynpoctute 4ymncnosoe BblpaxeHue (353—355):

a) (-8)- (-7 +5)=5-(-8); 6) 3-(—98+2)+3-98;

B) (~8)-(-47 + 125)— 47 - 8; r) (—25) - (45— 100) + 25 - 45;
n) 83-(-98—1)+98 - 83; e) (-15)- (-7 +15)-7- 15.
a) (12-27)-(=1); 6) (-1)-(35-88);

B) (=1)- (56— 74); r) (-1)-(-28 - 112).

a) 4-(—25+ 76+ 24); 6) (25— 62— 38) - (-4);

B) (7— 125+ 13) - (-8); r) 8-(—8+100-22 +25).

BbiHecute o6wuii MHOXWTENL 32 CKOOKM NO obpasuy:
a) 45-13-45-81=45.(13-81);

6) 49 .57 — 49 - 570; B) 586499 - 64;
r) (~53) - 48 — (~53) - 59; n) (-45)-12+95 - (—45);
e) —53 48— 57 - 48; X) —45 - 13— 45- 27,

BeiHecunTe 0OWMA MHOXUTENL 3@ CKODKW CO 3HAKOM «+»!
a) 4-52—-4.(-95)=4.(52-(-95))=4. (52 + 95);

6) -16-17-16-18; B) 49-19-19.91; r) —-88.35-77:35;
n) 73-37-73-73; e) -57-33+48-33; x) 99-98+99-100.

BbiHecuTe 0OWMIA MHOXWUTENb 38 CKOOKM CO 3HAKOM «—»:
a) 4.52-4.(-95)=(—4)-(-52-95);

6) ~16-17—16-18; B) 49-19-19.91; ) —-88-35—77-35;
n) 73-37-73.73;  e) -57-33+48-33; x) 9998 +99 - 100.
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EEER  Bobiuucnure:

a) 59- 64 +59 - 36; 6) 72128 — 72 - 228;
B) 63356 — 556 - 63; r) —99-.12-99. 88;
n) —67-85-67-115; e) 41-91-91-51.

“EEA Nokaxure, yro:
a) 43-15-55-15+ 34 .15 penutcqa Ha 22;
6) 12-17-16-17+13 - 17 penutcsa Ha 9;
B) 99.51-99.91+69.99 penutrca Ha 29;
ry 63.23-32-63+22-63 penutca Ha 13,
‘}«tm Bbluncnure:
a) 42.53-32-53-42-63+32-63;
6) 79.45+79.55-89.45-89.55;
B) 88-75-12-45+12-75-88 - 45;
r) 392.23-492.23+392.77-492-77.

. L 7. Packpbitne cko60ok u 3aknioueHme
B CKOOKM

Taxoe BeIpakeHHe, Kak —3 + 6 — 1, 4acTo HABBLIBAOT CYMMOM, HOTO-
MYy YTO €ro MOJKHO 3anucaTb B BHAe CyMMEI (—3)+(+6)+ (—1).
Mg 3HaeMm, uro +5=25,

+(-5)=-5,
+(3+5)=3+5,
+(56-2)=5-2,

+(-83+6-1)=-3+6-1.
ITH Ke pPe3yJAbTAaThl MOMKHO MOJIYUYHTh, HCIOIb3ys PABEHCTBO!
ta=(+1)-a.
Hanpuwmep,
+(-3+6-1)=(+1):-(-3+6-1)=
=(+1)-(-3)+(+1):6+(+1)-(-1)=-3+6—1.
Takum obpasom, BepHO paBeHCTBO: +(-3+6-1)=-3+6—-1.
T'opopsaT, 4TO B JIeBOIf 4acTH 3TOTO paBEeHCTBa claraeMble 3aKjiode-
HBI B CKOOKM, a B OPAaBOU — CKOOGKM PACKPHITHI.

Eciim cymma 3akiaoueHa B CKOOKH, Iepel KOTOPBIMH CTOMT 3HAK

«+», TO NMPH PAaCKPHITHH CKOOOK 3HAKH CJaraeMbIX OCTABJAIOT 0e3
H3MeHeHH s,

Hanpuwmep, +(-7T+3-4)=-7T+3-4.
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Eecam cymma 3arouaercs B CKOOKH, Hepel KOTOPLIMH CTOMT 3HAK
«+», TO 3HAKH CJaraeMblX, 3aKJUYAEMBIX B CKOOKH, 0CTABJIAIOT
0e3 M3MEeHeHH.

Hanpumep, -3+8—-T=+(-3+8-17).
HanoMHHM, 4TO BepHO PaBEHCTBO:
—a=(-1)-a.

Hanpumep, -5=(-1):5, - (-2)=(-1)-(-2)=2.

HUcnonssysa pacnpejenuTesNbHBIH 3aKOH U paBeHcTBO -a=(-1)-a,
MOJKHO PACKDPBITE CKODKH, IIepeJ] KOTOPBIMH CTOUT 3HAK «—».

Hanpumep,

-(2-5)=(-1)-(2-5)=(-1)-2+(-1)-(-H)=—-2+5;
-(6-4)=(-1)-(6-4)=(-1):6-(-1)-4=-6+4.

Ecau eymma 3akjgiodeHa B CKOOKH, Nepel KOTOPBHIMH CTOMT 3HAK
«—», TO TNPH PACKPBITHH CKOGOK 3HAKH CJaraeMbiX MeHHIOT Ha
IIPOTHBONMOJIOA HBIE.

Hanpumep, —(-8+3-11)=+8-3+11.

Ecan cymma 3akiaodaercs B cKoOKH, Iepel KOTOPBIMH CTOMT 3HAK
«—», TO 3HAKH CJIaraeMbIX, 3aKJII0YaeMbIX B CKOOKH, MeHSAIOT HA

IPOTHBOIIOJOIKHBIE,
Hanpumep, 9-17+18-4=—-(-9+17-18 + 4).

m ChopmynupyinTe npasuno packpbiTus ckoBOK, nepen KoTopbiMu
CTOWT 3HakK: a) «+»; B) «—»,

“EFEA Mo kakoMy npasuny 3aKnio4aioT B CKOGKM CyMMYy, €CNU Nepes ckob-
Kamu CTaBAT 3HaK: a) «+»; B0) «»?

Packponte ckobkn, ob6bacHaa ceown aencteus (364—366):

EZR® a) +(5+7); 6) +(3-8+7);

B) +(-3+8+7); ry +(=10-12+1).
EF a)-(5+7); 6) - (3-8+7);

B) —(-3+8+7); ry —(-10-12+1).
EERA a) +(a-b-c); 6) -(a-b-rc);

B) +(—a+b+c); ry —(-a+b+e),

roe a, b n ¢ — uenble yucna.
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PackpoiTte ckobkn (367—370):

a) + (56 +42); 6) +(7-8+42); B) + (63 +42);
r) +(63+6-7); a) +(61-98); e) +(—88+99).
a) — (41 +19); 0) — (44 + 57); B) — (45 - 35);
ry —(45-7-5), n) —(45-53); e) —(9-5-53).
a) +(48-93)-8; 6) — (96 — 35) — 6;

B) —(7-8-20)+7-8; ry+(99-5+8)-17.

a) —(2-5+48)+23; 6) —(32-74)-74;

B) +(—120-9-9)-81; r) + (120 -92) + 81.
PackporTe CkOOGKW W BBIMUCANTE CYyMMY:

a) —(-72+39)+39=72-39+39=72;

6) + (398 — 700) + 700; 8) — (754 — 1200) — 1200;
r) +(-32-491)+32; o) —(~129 +59) - 129,

107 3ameuanue. 3Hak «+» nepen ckobkamm 4acTo HE MULLYT, HO YYWTbLIBA-
IOT ero npw packpbiTMK CKOBOK.

372
373.

Bblumcnute (372—373):

a) (456 — 75) - 25; 6) — (728 —49) + 51;
B) (—238 + 742) — 42; r) —(~356 + 145) - 56.
a) (7-95-900) -7 - 95; 6) — (795-9-99)-99- 9;

B) (—48+101-29)—-101+29; ry —(-79-39+81)+81-239.
MNepenuwunTe, 3anofnHAas NPOMNYCKW:

a) 45-36=+(45-36);

6) 45-36=—(..); B) —79+11=+(..);
r)y —=79+11=—(..); n) 38+59=+(..);
e) —17-81=—(...); %) 39-70=+(...).

3aknounTe nepsbie OBa craraemblx B CKOOKW, nepen ckobkamu no-
CTaBbTe 3HaAK «+»:

a) 79-48+15-8; 6) -56+38- 12+ 100;
B) 43+59-35-11; ry —43-59+35+11;
a) 42-79+13 -1; e) -57+48-17 + 23.

3akniouuTe nepeble gga cnaraemMblx B ckobku, nepepn ckobkamu no-
CTAaBbTE 3HAK «—»:

a) 79-48+15-8; 6) —56 + 38 - 12 + 100;
B) 43+59-35-11; r -43-59+35+11;
n) 42-79+13-1; e) -57+48-17 +23.
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2.11. Bedicteus ¢ cymmamm_Heckonbkux
cnaraembix

B npeasizyiieM nyHKTe OBLIM IIPUBEJEHBI IPABHUJIA, 110 KOTOPHIM
MOSKHO PACKPBIBATL CKOOKH, Ilepei, KOTOPBLIMH CTOHMT S3HAK «+» HIH «—».
Ho BcrpeuaioTcssi cyMMbl, B KOTOPBIX CTOAM[HE Hepel CKOOKaMH 3HAKH

«+» U «—» 0DO3HAUAIOT NEeMCTBHSA CJIOMKEHUS U BEIUMTAHUA. OxaseiBaer-
CfA, 4TO M B 3TOM CJay4Yae NpHMEeHHMBbl M3y4Y€HHBI€ IIpaBHJIA:

at(b-c)y=a+b-¢c, a-(b-c)=a-b+ec,

rje a, b u ¢ — nensle YAca.

B camom pgene,

a+(b-c)y=a+b+(-c)=a+b+(-c)=a+b-c,
a-(b-¢c)y=a+(-(@-c)=a+(-b+c)=a-b+c.

Hanpumep, 9+(8-3)=9+8 -3,

9-(7T-3)=9-7+3.

I[Ipu BRIUMCIIEHHMH CYMMBbI HECKOJBKUX CJIATAEMBIX HCIOJb3VIOT Ipa-
BHJIA PACKPBITHA CKODOK, 3aKJIIUYEeHHS B CKOOKH M 3aKOHBI CJOMEHNd.
WNHorga cKJIAABIBAIOT CHAYANA MOJOMKHATEJIbHBIE, MOTOM OTPHUIIATEIbHBIE
cjaraeMbele M HAXOOAT CYMMY IIOJIVUICHHBIX YHCEeJ, IPUMEHASA IPaBUJIO
CJIOJKEHUs YHCeJ ¢ PAasHBIMH 3HAKAMH.

Hamrpumep,

78-89+32-11=(78+32)+(-89-11)=
=110+(-100)=110-100=10.

Ho M0XHO BBIYHCIATH HHAYE:
78-89+32-11=(78-89)+(32-11)=(-11)+21=10.

EEEA Mo kakvm npaBunam packpbiBaloT CKOBKU B CymMax?

EXfA Kakve npaBuna v 3aKoHbl NPUMEHSIIOT A1 BLIYUC/IEHWS CYMMbI HE-
CKONbKUX Cnaraembix?

EXER Packpoitte ckobku:

a) 49 -(38-5); 6) —32+ (78 -9);

B) 72+ (—-32+9); ry —63-(-63+1);

A) (79-39) - (79-48); e) (37 -49) - (87 -59);

X) — (45 —64) + (38 — 24); 3) —(-35+2)+(-35-8).
Packpoite ckoBku U BblMUCAUTE:

a) 108 -(108 - 5); 6) —49 — (—49 +2);

B) —56 + (—98 + 56); r) 100 - (=5+ 100);

An) (79-81)—-(39-81); e) (—78+23)+ (27 +78);

X) (-39 + 15) — (5 - 39); 3) (105-48) - (62 +105).
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EIZN Buiuucnure, packpbiBasi CKOBKM TONLKO B TEX CAy4asix, Koraa aTo
obneryaeT BbMUCAEHUSA:

a) 79-(63+7); 6) 43+ (23 +77); B) 79—-(79-7);

r) 43+ (77 —43); n) 102 — (56 +44); e) 102-(102-5);
X) 93 - (68 +93); 3) -72-(99+1); n) 48— (11+19);

K) 48— (18+19); n) —56 + (96 +9); M) 59 + (96 + 4);

H) 52—-(32-41); 0) 73— (68-8); n) —25—(-45+19).

EXPN  3aknouute aBa nocneaHux cnaraembix B ckobku Asyms cnocobamu
(CO 3HaKOM «+» W CO 3HAKOM «—» Mepen ckobkamu):
a) 37+12+13; 6) 45-2-12; B) 5-28+22; r) 76+38-52.

EIER Bomuumcnute asyms cnocobamu (NPUMEHNS U HE NPUMEHss npasuna
packpbITU CKOBOK MNU 3aKNOYEHUS B CKODKW):
a) 48-19-1; 6) 93-7-13; B) 48— (28 -43); r) 88— (18 -30).

EXZN Bomuucnure, Boibupas yaobHbii cnocob:

a) 84 — (44 + 28); 6) 94 — (44 + 26); B) 826 — (231 + 269);
r) 728 — (328 — 179); a) 83 —23 - 29; e) 83—-21-29;
x) 236 - 136 - 92, 3) 236 - 108 - 92.
EIZN Bowuuvcnure:
a) — (98 +49) - (102 - 49); 6) (123 -254) — (23 — 354);
B) (149 + 237) — (137 + 49); r) —(95+ 105) — (398 — 98);
o) (49 + 35) — (49 — 35); e) (48 +15) - (48 - 15);
X) (76 + 28) — (76 — 28); 3) (72 +29) - (72— 29).

... Mpeacrasnenne uenbix umcen
HO KOOPAWHATHOM OCHU

3amazuM TPAMYI0, Ha KOTOPOM oImpejejuM (CTPeJIKO#) Hampasie-
HUe, Ha3blBaeMOe MOJIOKHMTEJIBHBIM; OTMETUM TOYKY O, COOTBETCTBYIO-
myio yucay 0, eé HA3BIBAIOT HAYAJNBHON TOYKOM MM HAYAJIOM OTCYETA.
BazaauM eQUHUYHBIA OTPE30K.

I[Ipamyr, HA KOTOPOM 3ajaHbl HAUYAJIO OTCYETA, HAINPABJIEHUE OT-
CcuéTa U eJIMHHUYHBIN OTPE30K, HA3HLIBAIOT KOOPAMHATHON OCHIO.

OGBIYHO KOODPAMHATHYIO OCh HM300paskal0T B BHAE IOPH30HTAJILHON
NPAMOM, TIOJOKUTEJbHOE HAaIpaBleHuHe BBIOMPAIOT BIPAEBO.

KoopaunarHaa ock genuTca Toukod O Ha jgBa ayua. OOWH M3 HHUX
MOJMOMKUTEJIbHBIN, Ha puUcyHKe 29 maymmii oT HyJd BOpPaBO, €ro HA3bI-

(0]

T : h

Puc. 29 0 1
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BAIOT IOJOKHTEIBHOH KOOPAMHATHOM IIOJYOCHIO MM IIOJIOXKHTEIbHBIM
KOODAMHATHBIM JIy4oM. J[pyroii — oTpHULaTelbHbINA, HA pucyHKe 29 uay-
IUH OT HYJA BJIEeBO, ero Ha3bIBAIOT OTPHIATEJHbHOM KOOPAMHATHOM IO-
JYOCBI UM OTPHIATENbHEIM KOOPAMHATHBIM JIYYOM.

C momomib0 KOOPAMHATHOH OCH IeJble YHCJa M300pakaloTcsa TOY-
kamu. Toury O, uU300paKANIIYI0 YHUCIO HYJb, HA3BIBAIOT €INEé TOUKOM
HYJb WM TOYKOH ¢ KoopamHaToit HyJp B numyT O (0).

IIpousBosbHOe 1enoe uucao n (n #0) usobparkanT TOYKOM, paccTos-
HUe KOTOpPO# OT TOYKM HYJIb PABHO MOJYJI 2TOro umucia: |n|. Osa Haxo-
AUATCA HA MOJOMKHUTENBHON IIOJIVOCH, ecJH 4Huciao n Dojabine Hyas (n>0),
M HAa OTPHUIATENbHONH MOJIYOCH, €CJH YHCIO n MeHbOIe Hyaa (n<0). 3ty
TOYKY HA3BIBAIOT TOYKOW 7 WJIKM TOYKON € KOODPAMHATON 71, a YHCJIO
N — KOOPAMHATOH 9TOH TOYKH.

Hanpumep, na pucyHke 30 ormeueHa Touxka A ¢ KoopauHarou 4,
numyT: A (4) — u Touka B ¢ KooppuHaroil —2, numyt: B (—2).

B (0 A
——— ———
Puc. 30 -4 -3 -2-10 1 2 3 4 5 6

Ecim m m n — uensle yxcaa m m>n, TO:

1) Touka m pacIojioeHa IIpaBee TOYKH 711 Ha KOOPAUHATHOH OCH;

2) paccTogHMe MeXAY TOYKAMHU /M K 7. PABHO m — n.

Hanpumep, Ha koopauHaTHO# ocu (puc.31l) oTMedeHBI TOY-
ki A(7) u B(—4), takx xak 7>-4, To TouKa A mnpaBee TOYKU B u
AB=T7—-(-4)=7+4=11, BO=0-(-4)=0+4=4.

B 0 c A
7

e 1 1 1 ! 1 Il 1
T

Puc. 31 4 -3 -2 -10 1 2 3 4 5 6

JIBe TOUKH, KOOPAMHATHE! KOTOPHIX IIPOTHBOIOJIOMKHBIE YHCIA, HAXO-
AATCA Ha OJMHAKOBOM PACCTOSIHMM OT TOYKH HYJb, HO HA PA3HBIX IIO-
ayocax (Hanpumep, ToukH B u C Ha pucyHke 31).

=E2H  YTO HasbiBalOT:
a) KOOpPAMHATHOM OCbIO;
6) NONOXWTENBLHON KOOPAWHATHOW MONYOCLIO;
B) OTPULATENbHON KOOPLAWHATHOW NONYyoChlo?
?EEH Kak HasblBalOT TOYKY, M306paxatoLyio YUCno Hynb?
Kak HaiTim paccrosiHme mexay TOYKaMu m U n KOOPAUHATHOW OCw
(m>n)?

@ Kakwne TO4Kn HaxoaaTcsa Ha OanHAKOBOM PacCTOAHMK OT TOYKWN HYNb,
HO Ha pasHbIX nonyocax?
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C B O E A D

b+ ; . s : } b —

—5-—4—3—2—10123456
Puc. 32

EE [Nana xoopavHatHas ocb (puc. 32), HEKOTOpble eé Touku 0603Ha-
yeHbl BykBamu A, B, C, D, E. Ykaxute KOoOpaouHaTbl 3TUX TOYEK.

EZIN Bouucnute anvHy otpeska (pwvc. 32):

a) OA; 6) OB, B) OC; r) OD; n) AC,
e) AE, X) OFE, 3) CB; n) DA; K) BE.

EEFN WMso6pasute KOOPAMHATHYI0 OCb (€AMHUYHBI OTpe3ok 1cm). OT-
METLTEe Ha Hel Touku A (—95), B(7), C (4), D (—4). Boiuncnure onm-
HYy OTpeska:

a) OA; 6) OB; 8) BC; r) BD; n) AD.
PeaynbTatbl NPOBEPLTE C MOMOLLLIO JIMHEWKW.

EEEN W306pasuTe KOOPAMHATHYIO OCb (EAMHUYHBLIA OTPE3oK 1 kneTtka Te-
Tpagu). OTMeTbTe Ha Hel Todkm O (0), A (5), B (-8), C(9), D (-2).
Belancnute anuvHy otpeska:

a) OA; 0) OB; B) AB; r)y AC; a) DC.
EEZ® Onpepenute pacctosHve Mmexay TOYKaMu m W n KOOPAWHATHOWA
ocKu, ecnu:
a) m=7, n=-3; 6) m=3, n=-7,
B) m=-8, n=0; ry m=-8, n=8.
EXFN Ha xoopaouvHatHOM ocu oTmedeHbl Todkn 0 1 3. C nomoLbio ump-

Kyl NOKaXUTe Ha ocu To4km —3, 6, -6, 9, —9.

AONOMHEHNSA K TAABE &

HNzobpaxmaa yuciaa 1 1 —1 Ha KOOPAMHATHON OCH, HYM¥HO OTMETHTH
Ha 3TOH OCH JBe TOYKH, yAaJéHHBIe OT Hadaja OTCUéTa Ha OJMHaKOBOE
paccroagaue (puc. 33). IIpo sTH TOYKH IrOBOPAT, YTO OHM CUMMETPHYHBI
OTHOCUTEJNBHO Touku O.

Boobuie Toukm A 1M B Ha3bLIBAT CHMMETPHYHBIMH OTHOCHTEIBHO
Touku O, eclIM oTH TPHA TOYKH JIeKaT Ha OAHOH mnpamoi u Touka O

Fy 1
" T

|

Puc. 33 -1 (0] il
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Puc. 34 Puc. 35 Puc. 36

JenuT oTpe3ok AB Ha aBe paBHbIe yacTH. Ha pucyHkKe 34 OKDYIKHOCTH
¢ nedarpom O nepecexaeT npaMmymo B Toukax A u B. Orpesxku AO u OB
pPaBHBI, IIO3TOMY TOYKM A U B cUMMeTPHYHBLI OTHOCHTENLHO TOukH O.

3amerum, 4ro ecam TOYKY A moBepHyTh Ha 180° BOKpyr Toukm O
(10 OKPYXHOCTH), TO OHA COBMECTHTCS C TOYKOH B.

IIycrs maubt ase durypsr F, u F, u rouka O. Ecau npu nosopore
BOoKpyr Touku O Ha 180° ogua ua duryp coBMmeraercs ¢ JApyroi, To ra-
KHe (DUTyphl HA3BIBAIOT CHMMETPHYHBIMM OTHOCHTENBbHO TOYKH O.

Ha pucyske 35 noxasansl durypsl F, u F, u Touka O. Ecan onny
u3 9TuX (uryp nosepHyTh Ha 180°, To oHA COBMeCTHUTCA ¢ APYroi ¢pu-
rypoi (r.e. Urypsl COBIAAYT IIPH HAJIOMKEHMM UX APV Ha Apyra). ITH
(urypbl CHMMETPHYHBI OTHOCHTENBHO TOYKH O. Purypel F| u F, paBH=I,
nuwmyT: F =F, ®urypsl F, u F,, uzobpakéHHbsle Ha pucyHke 36, Toxe
CHUMMETPHYHBI OTHOCHTEJBHO TOYKM O, OHM paBHBL: F =F,.

JIxo0n1e ¢urypsi, cHMMMeTpHYHEbIe OTHOCHTENbBHO TOYKH, PABHEI.

Hau orpe3ok AB u Touka O, He IPUHAAJIEKAINAA eMy

(puc. 37). IToctpoum oTpe3ok A B, cuMMeTpUYHBIH oTpe3ky AB oTHO-
cuTenbHO TouKH O.

Tpebyerca  IIOCTPOUTH  OTPE3OK
A, B, Tak, 4yTo0bl TOuKa A, Obll1a CHM- A
MeTpUuHa Touke A, a Touka B, — Tou- '
Ke B oTHOCHTeIbHO TOYKH O. IIpu saTom :
neHTp cummerpun O Oyger cepeguHOM ' 9]
Ka0ro U3 orpeskos AA u BB, . IIpo- _ T
BEJIEM M3 TOUKH A uyepes HeHTP CHMMe-
Tpuu O ayu AO, Ha KOTOPOM C IIOMO- ' 'B
B0 OUPKYJIA OTJIOKUM 0Tpe3oKk OA ,
paBHBIH oTpesky OA. Tar monyuum
TOYKY A,, CHMMETpUYHYI Touke A Puc. 37
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Puc. 38 Puc. 39

OTHOCHUTENBHO TOYKM O. AHAJOIMYHO IOCTPOMM TOYKY B,, cCUMMeTpudy-
HYI0 Touke B oTHocureabHo Touku O (puc. 38).

Coegunus Touku A, u B,, DOay4uM OTpe3ok A B, CHMMeTPUYHBIA
orpe3ky AB orHocuTeabHO Toukn O (puc. 39).

Fanmaua 2. Jlan tpeyronbHuK ABC u Touka O BHE dTOr'0 TPEYroJib-
auka (puc. 40). ITocrpoum rpeyronmpeuk A B C,, CAMMeTDHYHBIH Tpe-
yroabHUKy ABC orHOcuTensHO TOYKH O.

Tpebyercsa mocrpourh TpeyroabHuUK A B C, Tak, uro0bl TOUKM A ,
B, u C, 6pliM CMMMeTDPUYHBI COOTBETCTBeHHO Toukam A, B u C oTHoO-
cuTeNbHO HeHTpa cumMmerpun O. Crauvana moctpoum Touku A, B, u C,.
ITorom, coexuuus touku A, B, u C, monyuum rtpeyroibHuk A B C,,
CUMMETPUYHBIH TpeyroibHUKy ABC orHOocuTesibHO TOYKH O (puc. 41).

Jaazaua 3. Ha gueruaroit 6ymare usobpakén kpaapat 4 X 4 KJeT-
K# (puc. 42, a). CronbKo cylmecTByeT cIoco00B paspe3aHHs 3TOTO0 KBa-
JpaTa Ha [Be DaBHbIE YACTH Tak, 4ToObl JHHHS paspesa muIa O0 JH-
HeiikaMm KJjetyaroit Oymaru? (Cnocobsl cUMTAIOTCA PABJIHMYHBIMH, eCJH
MHOT'OYTOJIBHUKH, IIOJy4YaeMble IIPH OAHOM crocobe, He paBHBI MHOTIO-
YTrOJBHUKAM, MOJYYaeMBIM IIpU APYroMm crocobe.)

CnepoBarenbHo, TpeOyeTcsi ONPEAEJIMTb, CKOJBKO CYIIEeCTBYeT pas-
JIMYHBIX MHOPOYIOJbLHUKOB, HA KOTOphIe MOYKHO pPaspes3aTh KBagpar Co-
IJIaCHO YCJIOBUAM 3ajadi.

Puc. 40 Puc. 41
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a) a) A 6) A
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0 o)
! B B
Puc. 42 Puc. 43
a) A 6) A a) a6
‘ [ |
+ B .
O [0) (o)
1 I
B B | |B|
Puc. 44 Puc. 45

Ha pucyske 42,6 nmokasaHO OJHO M3 pelleHMi# 3ajgauu. JloMmaHas
ACDB penuT KBaApaT HA ABA MHOTOYIOJbHMKA, KOTOPBIE CHMMETPUU-
HBl OTHOCHUTEJIBbHO TOYKH O M paBHbI, TAK KaK WX MOXXHO COBMECTHUTE.
Touxku A u B Takike CHMMETPHYHBLI OTHOCHTEAbHO Touku O. Ilpu moBo-
pore Ha 180° Bokpyr uentrpa O oxHa uyacTh JiomaHoi ACO coBMecTHT-
ca ¢ apyroi yacteio BDO. T'oBopar, uro nomaHaa ACDB cuMMeTpUYHA
caMoil cebe oTHOcHTeNlbHO Touku O.

A moucka Bcex pelIeHWE 3aJauyu HAAO IIOCTPOUThH BCE JOMAaHBIE,
CHUMMeTpHUYHEIEe caMuM cebe oTHocHTeNBHO Touku O. Ilna aToro paccmo-
TPHUM BCe BO3MOJKHBIE [Maphl TOYeK, JeKallUMX Ha CTOPOHAX KBajpara
1 HA JHHUAX KJIeTUaTod OyMarm, CUMMETPHUUHBIX OTHOCHTEJILHO IeH-
Tpa KBajpata. Hauuém ¢ Touek A u B, H300pa’k€HHBLIX HA PHUCYHKAaX
43,a u 43, 6. Ha raxxgoM u3 Hux noxasaHo Hauaino (A) u xomern (B)
UCKOMOH JOMaHOH. B KaMXJAOM M3 3THX CJAydJaeB HMMEETCHA TOJBKO [Be
BO3MOJKHOCTH IIPOJOJIXKHTEL pHUcoBaHMe JgoMmaHoi. CremsaeM Komuy s
pucyHkoB 43,a u 43,0 U OPOANOJIKUM PHCOBAHHE JIOMAaHOM TakK, Kak
IOKA3aHO Ha pHCYHKax 44 u 45.

K oxmomy pemenuio, Koropoe y:ke IojaydeHo (cm. puc. 45, 6), noba-
BATCA eIlé NATH pernleHuii (puc. 46). Jlerko Buaers, UTO, B3AB ApPYrHe

[
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Puc. 47 Puc. 48 Puc. 49

napsl Touek A U B u npoBejs aHAJOrMYHBIC PACCYIKAEHHA, IMOJIYVYUM Te
e caMble YacTH KBajpaTa, TOJbKO pPacIloJIO’KeHHbIe MHaue.

CienoBaTesIbHO, HUMeETCs TOJLKO 6 pAasJMYHBIX MHOrOYrOJbHUKOB,
Ha KOTOpbIe MOMKHO paspes3aThk KBajapar.

HMrak, cymecTsyeT ILIecTh CIIOCODOB paspesaHWs 3TOr0 KBaapara Ha
JiBe paBHbIE YACTH TakK, 4yTo0BI JIMHHA paspesa ILja MO JHHeHKaM KJeT-
gaToil Oymaru.

Pdurypy, Koropas npu moeopore BoKpyr rTouku O Ha 180° coBmemia-
ercda caMa ¢ co0oii, HA3LIBAIT CMMMETPHYHOM OTHOCHTEJIbHO TOUYKH O.
T'oBopsaT emé, uTo 0oHA MMeeT HeHTP cumMerpuu. Cumnraercs, UTO LEHTP
CUMMETPHM CHMMeTpuYeH cam cebe.

Hanpuwmep, orpesok AB cuMMeTpHYeH OTHOCUTeNbHO TOuku O — ce-
penuHbl aToro orpeska (puc. 47). IIpamoyroapuux ABCD cuMMerpudeH
OTHOCUTEJbHO TOUYKH IepeceueHud ero amaronaneir AC m BD — Tou-
Ku O (puc. 48). OxpysxHOCTL ¢ HeHTpoM O CHMMETPHYHA OTHOCHUTEJb-
HO cBoero ueHrpa (puc.49). IlpaMasa cuMMeTpHYHA OTHOCHTEJIBHO JIIO-
0ol cBOeMl TOYKH.

‘EEA Kakas Touka KOOPAMHATHOM OCW CUMMETPUYHA OTHOCUTENBHO Ha-
yana KoopavHaT Touke: a) 5; 6) -7; B) 07?

‘EEYA OG6bsicHUTE, Kakue OBE TOYKM Ha3blBAOT CUMMETPUYHLIMU OTHOCK-
TenbHO To4ku O.

EEIA Mo pucynky 50 onpegenute, kakaa Todka

CUMMETPUYHA OTHOCUTENBHO TO4YKK O TOYKE: D &
a) A; 6) B, B)C; r)D; n) M; e)N, .
X) O. N

. M
EEER Mo pucynky 50 onpepenute, Kakoi oTpe- — !
30K CUMMETPUYEH OTHOCUTENbHO TOouYkKn O A . ' B
OTpEesKy: — = i

a) AB; 6) AD, B) BC; r) AO;
n) BO; e) OC;  x) BD;  3) MN.  pyc 50
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Mo pucyHky 50 onpepenute, Kakoin ouUrype CUMMMETPUYEH OTHOCK-
TENLHO TO4KKU O:

a) TpeyronsHuk BCO,; 6) TpeyronsHuKk ADC;

B) TpeyrosbHuk CNO; r) npamoyronsHnk ABCD,;

A) YeTblipéxyronbHuk DCNM.

Ha knetyartoin Oymare uzobpaxeH npsmo-
yronbHuk 3 x4 (pwuc. 51). Haingute nate cno-
cob0B paspesaHus NpPsSIMOYrofbHWKa Ha OBe
paBHble 4YacTM Tak, 4T0Obl NMHWA paspesa
wna no AMHUAM KnetyaTton Bymaru.

Ha knetyatoin Gymare usobpasute npsamo-
yronbHUK 3 x5, U3 KOTOPOro yaanéH UeH-
TpanbHbI kBagpar (puc. 52). Hanaute nste  FYC 51
cnocof0oB paspesaHus ocTasBlencs Gurypsl

Ha ABe paBHble YacTu Tak, 4ToObl NMHUA pas-

pesa wna no NMHUSM Knetdaroin Bymaru.

Ha kneTtdatoii Oymare w3oOpaxéH keBagpat
6 x 6. Hairoute wecTtb cnocoboB paspesaHus
KBagpaTa Ha OBe paBHble 4YacTh Tak, 4ToObl
NUHWA pa3pes3a Wna no NUHWAM KeT4aToid
oymaru.

MoxHo nu kBagpart 5x 5, nzobpaxEHHelii Ha  Puyc. 52

knetyator Oymare, paspesartb Ha [Be pas-

Hble 4acTu Tak, 4ToObl AMHMA pa3pes3a wWwna no NUHUAM KNeT4aTon
Bymarn?

BoxkAaswisAaenM

ga0s.

Hokaxnte, 410 niobas npamas, NpPoxogswas 4Yepes UEeHTP CumMme-
TPUW NPAMOYrofibHUKA, AENWT ero Ha ABe paBHble 4acTu.
Hokaxnte, 4to nobas npsamasn, npoxoaslias Yepe3 LEeHTP CMMMe-
TouK GUrypsl, AENUT €€ Ha [Be paBHble 4acTW.

MocTponTe OKPYXHOCTL ¢ ueHTpoM O. OTMeTLTe Ha Hell Touky M.
MocTtponTte TOuky N, CUMMETPUYHYKD TOYKe M OTHOCUTESNIBHO TOY-
ku O. BepHO nn, 4TO OKPYXHOCTb CUMMETPUYHA OTHOCUTENLHO CBO-
ero ueHrtpa?

MocTtponte Kpyr ¢ ueHTpom O. OTMETbTE BHYTPW Kpyra TO4YKy M.
MocTtponTte TOouKy N, CUMMETPUYHYIO Touke M OTHOCWTENBbHO TOY-

km O. BepHO nu, 4TO Kpyr CMMMETPUYEH OTHOCWUTENIBHO CBOEro
ueHTpa?

BB rnasa 2. Uerse wicna
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Puc. 53 Puc. 54 S e

h [aH oTpe3ok AB u Todka O BHe aTOro otpeska. lMocTpoite oTpe-
30K A B, CUMMETPU4HBIA OTPE3KYy AB, Tak, 4ToObl TO4kM A n A ,
B n B, Gbint CUMMETPUHHBI OTHOCWUTENBbHO To4kM O. CoeavHuTe
TONKM A u B, A, » B. YkaxuTe BCe napbl OTPE3KOB, CUMMETPUY-
HbIX OPYr APYry OTHOCUTENbHO Toukn O. Kakme n3 noCTPOEHHbIX
E OTPE3KOB CMMMETPUYHBEI CaMun cebe OTHOCUTENBHO To4kK O7

Jan tpeyronbHuk ABC. MoCTpolTe TPEeyronbHUK, CUMMETPUYHBIN
E TpeyronbHuky ABC OTHOCWUTENIbHO TOYKKM A.

MocTpoiTe TPEyronbHUK, CUMMETPUYHbIA TPpeyronbHuKy ABC OTHO-
CUTENbHO TOYKM O, nexaulei Ha cTopoHe AB.

m M3 npamoyronbHuka Bbipedanu kesagpart (pwuc. 53). MNocTpoinTe nps-
MYIO, KOTOpas OENUT Nnowagb 3akpalleHHOn durypsl nononam.

m BopoHe kak-to bor nocnan kycovek celpa... [Npeanonoxum, 4ro,
B OTAIMHME OT repouHU W3BecTHOW BacHW, Hawa BopoHna 3axoTena
pasnenuTb Cbip NOPoBHY C Jlucuuen. Kak oHa AonxHa paspesaTb
no MNpPAMOWN KyCOK Cbipa, €CNAW 3TOT KYCOK UMeeT (GOopMy NpaMOo-
YronbHUKa C Kpyrnoin abipkoin (puc. 54)? (TonuwwmHa Kycka cbipa BO
BCEX MecTax ogHa u Ta Xe.)

2o
A

[IepBoe M3BECTHOE HAM YIIOMHHAHUE OTPHIIATEJBHBLIX YHCEJ BCTpeya-
ercd B OZHOH uM3 KHMUI «Maremaruxka B gesaTu KHurax» ([»xaus Ilaus,
III B. mo H.a., Kurait). OrpunaresbHOe YHCIO TOTAA HNOHMMAJIOCh Kak
JOJIT, a TIIOJOMUTEeJEHOEe — Kaxk umyllectBo. CloeHne U BLIUUTAHUE OT-
pHUIaTeJbHBIX YHCEeJ IPOM3BOAUJIOCH HA OCHOBE PACCYIKAEHUI O JoJre.
Hanpumep, npasBuio cioxeHusa GOPMYJIHPOBANIOCE TaK: «EcJH K 0OHO-
My AOJTY HpubaBUTE APYIOM HOJr, TO B pPe3yJbTaTe IIOJYUYHUTCA NOJT,
a He UMYVIIECTBO». 3HaAKa «MHHYC» TOrZa He ObLIO, a 4YTOOLI OTJIMYATH
IIOJIOXKHUTE/ILHBIE U OTpHIaTelbHbIe uuncsna, [»xans llass nmcan ux uyep-
HHUJIAMHM PA3HBLIX I[BETOB.
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I pesHerpeveckut yuénsniit [uopant (III B.) cBOGOAHO OnIEepHpPOBAI OT-
punareJbHbBIMH ducjgaaMu, OHM DOCTOSAHHO BCTPEYAIOTCA B IPOMEXKYTOY-
HBIX BBIYHUCJIEHHAX BO MHOTHX 3ajgadax ero «Apudpmeruxku». Hanpumep,
OPaBUJIO YMHOMEHHS C OTPHUIATEJbHBIMHA YHCJIAMH OH (POPMYyJIHPOBAJ
TaK: «BelunmTaeMoe, YMHOMKEHHOe HA BhIUMTaeMoe, Aaér npubasisemoe,
a BbIYMTaeMOe, YMHOKeHHOe Ha npubaBiisieMoe, NaEéT BBEIYUTAEMOE».

B VI—VII Bexkax Haimeill apbl MHAMICKHE MaTEeMaTHKH yiKe II0Jb-
30BAJIMCH OTPUIATEJbHBIMH YHCJIAMH, [IO-IPEKHEMY IOHUMAad HX Kak
noJur. BrnepBele Bce 4YeThIpe apu(MeTHYECKHX JeHCTBUA C OTPHIATE]b-
HBIMM YHCJIAMH IIPHBEJEHbl WHAHNWCKMM MaTeMATHKOM H aCTPOHOMOM
Bpamarynroi (598—660). Hanpumep, npaBuiao gejleHUs OH (GOpMYyJIn-
poBan Tak: «IlooKuTENBbHOE, HENEHHOe HA IMOJOMKHUTEJbHOEe, MJIHM OTPH-
marejbHOE, AeJEHHOE HA OTPHUILATEJBHOE, CTAHOBUTCH IIOJOMKUTEIbHBIM.
Ho noaoxkurTenbHOE, AeJEHHOE HA OTPHIATENLHOE, M OTpPHUIlaTebHOEe,
LeJIEHHOEe Ha IIOJIOMKHTENbHOE, OCTAETCHA OTPHUIIATEIHLHBIM ».

HesaBucuMo OT MHAMNNEB K IOHHMAHWUIO OTPHUATEILHBIX YHCE]
KaK IPOTHBOMNOJIOKHOCTH IIOJOKUTEJbHBIX IIPHUINEJ] HTANLAHCKHI Ma-
TemaTuk Jleonapno IIusamckmuit (Pudonauyn) (XIII B.).

Hemenxuit maremarur M. Illtudens (XVIB.) BuepBbie paccMaTpu-
BaJI OTPHUIATEJNbHEIE YHCJIA KAK 4YMCia, MeHbIIHe HYJIA («MeHbIIHe YeM
Huuro»). Oguako m B XVI—XVII Bexax MHOrme eBpoIleiicKHe MaTeMa-
THKW He IIpH3HABAJIX OTPHIATENbHLIX duces. Ecam rTakue ducja BCTpe-
YaJNCh B BBEIYHUCJICHHAX, TO WX HA3BLIBAJM JIOMKHBIMH, HEBO3MOMKHBIMH.

CoBpeMeHHOE TOJIKOBAHME OTPHIATENbHBIX YHCEJ, OCHOBAHHOE Ha
OTKJIAABIBAHUM OTPE3KOB HA KOODPJAWMHATHONW OCH BJIEBO OT HyJIifA, OBLIO
pano B XVII Bexe B OCHOBHOM B paboTax TIOJIIaHACKOIO MaTreMaTHKa
A. Wupapa (1595—1632) u ¢panuysckoro maremMaTuka u (uiaocoda
P. llekapra (1596—1650).

Taxum obpasoMm, s TOrO 4ToDBI pa3paboTars COBPEMEHHBIN MOAXOMA
K OTPHIIATEJBHBIM YHCJIaM, NOHAXOOMJINCH YCUIMS MHOTHX Y4YEHBIX HA
npors:xkesnn 18 sekoB or I»kams Ilanmsa mo Idexapra.

FAHNMATENLHbIE SA,

[IT® 3anuwute B CTPOYKY 5 Takmx 4ucen, 4tobbl cymma nbbIX ABYX
cocepHux yucen Obina NoNoXwuTenbHa, a Cymma Bcex yucen bbina
oTpuuarensHa.

EXEAR MoxHo nu 3anucaTb B CTPOuKY 6 Takux uyucen, 4Tobbl cymma Jio-
6bIX ABYX COCedHuX 4ucen 6blﬂa nonoxwurterneHa, a CyMmmMa BCex 4u-
cen Obina oTpuuarenbHa?

[X% MoxHO nu 3anucaTtb B CTPOYKY 7 TakuUx 4uicen, 4Tobbl cymma nio-
ObIX OBYX COCEAHWX Yucen Oblna NonoXuTenbHa, a CyMmma BCex 4u-
cen Obina oTpuuaTensHa?
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MOXHO nn 3anucaTb B CTPOYKY 9 Takmx uyucen, 4tobbl Cymma nio-
ObIx TPEX coceaHux Yucen Bbina NoNoXWTensHa, a cymma BCEX 4u-
cen Gbina oTpuuarensHa?

MOXHO nu paccTaBuTe B KneTkax Tabnuubl, COCTOALWEN U3 TPEX
CTPOK W1 YeTbipéx cTonbuoB, uenbie Ycna Tak, 4Tobbl cymma yucen:
a) B Kaxnon ctpoke 6kina paeHa —20, a B kaxaom ctonbue —15;
0) B Kaxpon cTpoke Obina paBHa —20, a B kaxaom ctonbue —16;
B) B KaxaoW cTpoke Oblna MONOXWTENbHOW, a B Kaxoom cTonb-
e — oTpuuaTensHon?

B CTpouky 3anucaHbl HECKONbKO 4u-
cen Tak, 4To cymma nobbix TPEX CO-
CegHnX 4Yncen nonoXxXutenbHa. Mox-
HO NU yTBEpXAaTb, YTO CyMMa BCEeX
Yyucen nonoxutenbHa, ecnun Jucen:
a) 18; 6) 19; B) 207

B HenpospasHoM Melwke nexar
10 Genbix n 5 4épHbix wapos. Ka-
KOE HaWMEHbLLLEE YMUCNO LUAPOB HYX-
HO BblHYTb W3 MeLlKa He rMaas, 4To-
6bl cpean Hux 6bino 2 wapa:

a) 6enbix; 6) YEpPHbLIX; B) pPasHbIX
LBETOB; ) ogHOro useta?

B HenpospayHomMm mewke nexar 679 6enbix u 679 4EpHbIX WapoB.
Kakoe HavmeHbluee 4Y1Co WapoB HYXHO BblHYTb U3 MELLKa He rns-
ns, 4tobbl cpeau Hux Gbino 2 wapa:

a) 6enblx; ©6) Y4EPHLIX; B) pasHbiX UBETOB; ) OOHOro uUBeTa?

NmeeTcs 3 KOMHaTbl C pasHbIMX 3aMKaMn 1 3 Ko4a OT 3TUX KOM-
Hat. Kakoe HavmeHbluee 4ncno npod HyXHO caenatb, 4Tobbl onpe-
OEeNUTb, KakoW KoY OT KakoW KOMHaTbl?

Baca BO3BEN HaTypanbHOE 4MCNO B KBaapaTr W MOMy4Yun 4ucno,
okaHuyusaloweecs undpon 2. He owubes nu Bacsa?

Beaoywwit TeneBu3MOHHOM Urpbl CNPOCUN Urpoka:
— Bepute nu Bbi, 4TO 8 He kypio yxe 20 aHen?
— Bepio, — oTBETUA UIPOK.

— A BOT W HEBEPHO, 9 He Kyplo yxe 24 aHa!
MpaBunbHO N1 BeayLMiA OUEHUN OTBEeT urpoka?

Berpetunuce Tpu noapyrn — benoea, KpacHosa 1 YepHosa. Ha oa-
HOW M3 HKMX ObINO YEPHOE MnaTee, Ha OPYroil — KpacHoe, Ha Tpe-
Thell — Benoe. [esoyka B BHenomMm nnarbe roBoput YepHoson: «Ham
Ha[4o0 MNOMEHATLCH MnaTbsMK, a TO UBET HaluuxX niarbeB He COOoT-
BeTCcTBYeT damunmam». KTo B kakom nnatbe 6bin?
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Konqa, bopa, Boea v IOpa 3aHaAnM nepeble YeTbipe Mecta B COpeB-
HOBaHWW. Ha BONpoC, Kakne MecTa OHW 3aHANu, TPoe U3 HUX OT-
BETUNU:

1) Kona Hu nepsoe, Hu 4yeTBépTtoe; 2) Bopsa BTopoe; 3) Boea He
Obl1 NocneaHnMm,

Kakoe MecTo 3aHan Kaxablii Manb4yuk?

Mmeerca Tpyn mMewka ¢ MoHetamu. B aByx M3 HUX Hactosawme mo-
HeTbl, maccoln 10 kaxpgas, a B OAHOM danblMBLIE MOHETLI, Mac-
con 9r kaxpasa. EcTb Bechl, nokasbiBawowme obulyio maccy no-
NOXEeHHbIX Ha HWUX MOHeT. Kak C nomMoLbd OOHOro B3BELUMBAHWUS
onpenenuTb, B KaKkoM mMellke danbluMBbie MOHEThI, €CNU U3 MeLl-
KOB MOXHO OpaTtb noboe 4nucno MoHeT?

PewwuTe npeabliaywlyio 3agavy ans:
a) 4eTbIPEX MELUKOB; 6) NATY MELLKOB; B) AECSATW MELLKOB.

B kopobke nexar TpuW NUAOTKN —
0fHa CUHEA W OBE KpacHble. YYuTenb
Bbl3blBAET K [AOCKE [ABYX YY4EHWKOB,
KOTOPbLIE CTAHOBATCA NMLOM K Knac-
Cy W 3akpbiBaloT rnasa. Yumtenb Ha-
OeBaeT KaxAOMY W3 HWUX Ha rONoBy
MUNOTKY, @ OCTaBLUYIOCH MPAYET B KO-
pobky. Y4eHWKM OTKpbIBAOT rnaaa,
N KaxabliA BUOUT NUNOTKY CBOEro TO-
Bapulla, HoO He BMauT ceoein. MoxeT
AN KTO-HWBYAb M3 HUX ONpeaenvTb
useT cBoer nunotkn? PaccmoTtpuTte
ABa cnyyas:

a) HapeThl 0OHa CUHAR W OfiHA KpacHas NuoTka;
6) HapeTbl ABE KPAaCHbIe MUA0TKU.

Pewwute npeabioyulyio 3agady s nNAtyM NWaoTOK — OBYX CUHMX
N TPEX KpacHbIX U TPEX yyawmxcsa. Kakme crnyqyam cnenyet paccmo-
TpeTL?

MNpuexas B ropog, Xooka HacpeoouH nocTyd4an B BopoTa nepeo-
ro goma v nonpocun xo3siuHa MNyCTWUTb ero nepeHo4vesatb. [eHer
y HacpepanHa He 6bino, HO OblNa 30N0Tas LEnoYka M3 cemn 3Be-
HbEB. XO3AWH COrMMacuncsa nNpuioTUTb MNYTHWKA Ha CeMb AHEW C Ta-
KUMKW YCIOBUSAMMU:

1) 3a oouH geHb HacpepouH nnatvut OOHWUM 3BEHOM LEenoYku;

2) pacnnayvMeBaTbCA OH O0SXKEH eXeAHEBHO;

3) x03AMH cornawancs npuHATb He Gonee oAHOro pPacnuNeHHOro
3BEHa.

Cmor nn Xopxa HacpepaouH pacnnatrtbCs C XO3AWMHOM?
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432.]

Puc. 55 [ —
B opHon kopobke nexat nga Genbix wapa, B APYron — aga 4ép-
HbIX, B TPeTbel — o0anH 6ensiii 1 oamnH YepHbIN. Ha kaxnon kopobke
nmeeTca Tabnuyka, HO OHa HenpaBWMILHO YKa3biBAET COOEPXMMOE
KOpoOKKM (puc. 55). N3 kakoin KOPOBKKU He rMAaa HaOO BbiHYTL Wap,
4TOObI MOXHO ObINO ONpPeaenUTb COASPXUMOE Kaxaon KopoOku?

CEEN Tpu apyra Kons, Oner u MeTs urpanu BO ABOPE, M OOVH U3 HUX

£ 434

cnyvyanHo pasbun mavom okoHHoe ctekno. Kons ckasan: «39T10 He ¢
pa3bun crekno». Oner ckasan: «3710 MeTta pa3bun ctekno». Moaa-
HEe BbIACHWOCH, YTO OAHO M3 3TUX YTBEPXAEHUW BepHoe, a apy-
roe HeT. KTo U3 manbyMkoB pasbun cTekno?

3apgay4u C. A. PaunHckoro. a) B 6yaywem (1892) roagy aymato npo-
BecTu B leTepbypre CTONLKO MUHYT, CKONbKO 4acOB NMpoBeay B Ae-
pesHe. Ckonbko BpemeHu a npoeedy B [letepbypre? (Bpema Ha
nepeesabl He Y4UTLIBAETCSH.)

6) Y meHa naTtb geteir. [lan 9 UM NPAHUKOB NOPOBHY. Tpoe n3 Hux
Cbkenu no 5 MpsIHMKOB, M TOrAa y BCEX TPOMX OCTANOChb CTOMLKO
MPAHMKOB, CKOMbKO Y [ABYX OCTaNbHbIX. CKONBKO BCEX NPSHWUKOB
poO3a0aHo?

B) Ot Mockebl go Tamboea 450 BépcT. Beiexanun 0OHOBPEMEHHO
HaBCTpedy Apyr apyry u3 MOCKBbI MO4YTOBbIM, @ M3 Tamboea TO-
BapHbI noe3a. Bropoi mor 6bl NpoilTK Becb nyTb 32 184, a nep-
Bblii BABOE ObicTpee. Yepes CKONbKO 4acOB OHWM BCTPETATCA?

r) Aoyb TKET no 3 apwwmHa B AeHb, 4 OHA OHA TKana OAHa, HO
3arem crana TkaTb M MaTb, KOTOpas TKET NO 5 apwWHOB B AEHb.
Koroa vx TkaHbsi CTano nopoBHY, OHM npekpatuam paboty. Ckonb-
KO COTKanu OHW BOBOEM?
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M3yyas rnasy 3, Bbl NO3HAKOMUTECH C PaLMOHANLHLIMKA YUCHaMKW, Ha-

- Y4UTEeCb WX CPaBHMBATBL, BLINOAHATL BCE apudmeTuyeckue OeNCcTeusa ¢
HUMU. MHOXECTBO PauMOHAsIbHBIX YMCEN BKIIOYAET B Ce6A MHOXeCTBO = »#
LenbiX 4YACEN U MHOXEeCTBO OObIKHOBEHHbIX Opobei. Bam npeactomTt
y6eamTbCs, 4TO ANA PaUMOHASNIBHBLIX YACEN BLIMOMAHSIOTCA Te Xe 3aKo-
Hbl CNIOXEHWA M YMHOXEHUS, 4TO M ANA LENbIX YNCEN U OOLIKHOBEHHbLIX
npo6eit, n pausoHanbHble YMCna, KaKk 1 Uenbie, MOXHO u3obpaxatb
TOYKaMW KOOPOWH ‘

“/a

I"/I
Ee
m

Ty
7. = .1 . Orpuyarenshsie apo6u

»
o

7o Panee nayuanuce OOBIKHOBEHHBIE APOGM — HX €I[€ HA3BIBAIOT IIO-
JIOKUTETBLHBIMH JPOOAMH.

Hanpumep, uwncna sy oy —s — €CTh I0JIOMKHUTEeJIbHEIEe

3 8 6.7
47 61

0o | =

2
3

opobu.

Ecau nepen mojosXHUTeNbHOM APOOBI0 IOCTABUTh 3HAK «+», TO MO-
JYYUTCA TO K€ caMoe 4YHCJIo, T. e.
1_,18_.,87_.7
2 27 71 1

Ecnu nepes moJOKUTEIBHON APOOBIO IIOCTABUTH 3HAK «—», TO IIO-
JYYUTCHA HOBOE YMCJIO0, KOTOPOe Ha3BIBAIOT OTPHIATEJbHBIM JPOOHBIM
YHCIOM MJIM OTPHIATEJNbHOH JPOOBIO.

1 8
Hanpumep, uuciaa % T T — OTpHIaTeJbLHBEIE IPOGH.
Yucna, oTamyaionipecs TOJbKO 3HAKOM, HA3bhIBAKT IPOTHBOIO-

JJOAHBIMH.

Hanpumep, uncia (+%] 51 (—%J ~— OPOTHBOIOJJIOMKHEIE.



O[HO M3 IPOTHBOMOJOYKHBIX YHCEJ MOJOXKHTEJIbHO, APyroe — OTPH-
mareiabHO. VMCKIIOUEHHEeM SABJIAETCA YHCJIO HYJb — HYJb IPOTHBOIOJO-
0 0
sKeH camomy cebe: 0 =+— = ——, rae n — a0boe HaATypaabHOE YHCJIO.
n n
Ecnu nepexn npobpio (10060ro 3Haka) HOCTABHUTH 3HAK «+», TO IO-
JYYUTCA TO K€ camMoe YHCJO0; eCJIH IIOCTABHUTL 3HAK «—», TO IOJIYYUTCH
YHCJI0, IPOTHBOIOJI0MHOE NaHHOM apodm. Hampumep,

(2421

Beeném moHATHe aGCONIOTHON BEJIHUYMHBI HJINM MOAYJIS APOGH.

MopgyjeMm IOJOKUTENbHON IPOOH HA3BIBAIOT CaMy 3Ty JApPOo0b.

Hanpumep, Moayaes apobm % paBeH %, UTO 3allUCHIBAIOT TakK:

5

8

5
8

MoagyJsiem OoTpHMLIATEJbHOH APOOH HA3BEIBAIOT IIPOTHBOIOJOXKHYIO ei
(MOJI0KHUTENBHYIO) APOOh.

Hampumep, Mozyas ApoOH —% paBeH %, YTO B3alMCHIBAIOT TaK:

|

-

Moayas Hyns paBeH HYJIO: ‘
|0|=0.

’ Moayan NpOTHBONMOJOMKHBIX YHCEJ PaBHBI, |

Hanpuwmep, |%

_ ‘_é’ _5
| 8] 8"

I/IHOP,IIa 3HaAK «—» 3alMCbBIBAIOT HEe I1epen ,I[pOG]::IO, a B UHCJIuTeJIe
nwin 3HamMeHatene apodu. Hanpumep, BepHBI paBeHCTBA:

1 _-1_ 1 5 _-5_5
a 2 -2 T T =
13 _-13 183 _0_-0_0
16 16 -16° 2 2 -2

Maea 3. PaunoHaikEble U4GHa
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b

[EIA 3anuwunTe Tpu oTpUUATENbHbIE APOOY.
m Kakwve ymMcna HasbIBaOT NPOTMBONONOXKHLIMK? MpuseanTe NpUMepb.

TE¥A Kakoe 4Mcno NpoOTUBONONOXHO:
a) 4ucny Hynb;
6) NoNOXUTEeNBLHOMY YUChy;
B) OTpMUATENLHOMY YuCny?

‘FETN Y70 HA3bIBAIOT MOAYNEM:
a) nNonoxutensHon apobu; 6) oTpuuatensHoin Apobu; B) Hyns?

m Kakve 13 apobeil SBnsioTCH NONOXUTENLHBIMU, Kakne oTpularens-
1 10 2 3 0

o 2 _E g 1o
HBIMU: =, =20 70 =20 30 — 57
?EEE] HazoBute gpobu, NpoTMBOMNONOXHbLIE APOOAM: e :i.
: 2’9’ 3 71
«"E.'._’ﬂ Kakoe 4ncno npoTUMBONONOXHO camomy cebe?
Ynpoctute 3anncbk no obpasuy (442—443):
: =7 1.1 —2(_2.
e s l8l=8 6 |-71=7  s|l=&  n|F-2
. . . l . _l' g
120 e [-3]; % [0]; 3)}4’, W) 5’, 9 7|.
=11, =2 =11 =8|
3| 81 _ _1 ) | 1
ﬂ-} _gi e)| gls )K) ’ 2’! 3) ‘ 5‘
[I7% CpaBHure:
2 2| 1], sl
a) S‘M -3-| 6) |-5]| n 5 B) 5144'.
[ITA 3anuwute opobb Tak, 4TOBbl 3HAK «—» CTOAN B 4YMcaAdTene no
obpasuy:
3 _ 3. _S. _T _4. _1 _13
a) _Z"_ 4 ) 6) 7! B) 3! r) 9: .D.) 9! e) 12
LZTH Banuwurte Aapobb Tak, 4ToBbl 3HAK «—» CTOAN B 3HameHatene no
obpasuy:
S_3. _8. _71. _8. _17 _18
a) Z'-_4I 6) 5: B) 8: r) gl ﬂu) 181 e) 17‘

89 rnasa 3. PaunonansHbIe Yucna



-2 -6 -2 5 4 12

3anuwurte oM —, —, —, —, —, — TakK, 4Tobbl 3HaK «—» CTO-
XA Sanwwwre apobu ==, 3. 330 ' 9 7
\ an nepepg 4epton apobw.
PaBHbl v apobu:
2 -2 -5 5 4 4 S 9
~Z o = PR % = 2 n2e
a)3'"13’ 6)8"8’ B)91"9’ r)7”7
[¥TR Hanaute moaynb 4ucna:
1, -2, 3, 5. : _3
a) —5; 6) 5 B) 7 ey n) 0; e -7
ELOR  Bbuucnure:
1 2 1 13 13
a) |—-=|+|=1; 6) = |+|—=1 B) |—=|—={=1
) 2 ) ‘3 3‘ ) ‘ 23‘ ‘23|
2 2 1 2 &) 1
r)|=3=|-|-2=1; -3=|-[-2=|; =|:]-5=|.
o328 al-egl2Ef e fed[]-s

Pauvonanbhbie uucna

Yuciio, KOTOPOE MOYKHO 3alIMCATH B BHIE ﬁ, rle p U ¢ — LeJble yucia
q

¥ ¢ He PaBHO HYJIO, HA3LIBAIOT PAIIMOHAJHHBIM YHMCJIOM HWJIH XPO0OBLIO.

2 -6 8 -7 P
=, —, — ¥ — — pallMOHAJbHbLIE UYHCJA., Samuch -—
3’ 5’11 -7 q

YATAETCA TaK: «p, JEJIEHHOE Ha ¢».

Hanpumep,

Hycesno p HASHIBAIOT YMCANTENEM, YHCIIO ¢ — 3HAMeHaTedeM ApodH 2,
q

Hekoropsle apobu cumTaoT paBHLIMH. PaBeHCTBO Apobeil ycraHas-
JIMBAIOT NPH IIOMOIIH OCHOBHOI'0O CBOMCTBA JIpPOOH:

Ecan uMcauTeNh M 3HAMeHATEJb APOOM YMHOKHTHL HAa OJHO M
TO ke 1eJi0e, He PABHOE HYJI0 YMUCJI0, TO MOJAYUUTCH PABHANA e
ApoOb:

P p-n 3
A LA 1
La.en : W

raep, ¢, n — neasie uuciaa, ¢ =0, n#0.
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)3 _3:(D _ -6, 5_93_-18
Mpmmepsi: 1) = -5 = =55 5 =238 "6
2 _ 2y _-2
S ey 3

ITepexon or npobu % K Ipobn —% B paseHcTBe (1) HasBpIBAIOT IPH-
q.

BeJeHHeM Apodu K HOBOMY 3HAMEHATEeJI, a OOpATHBIH mepexol] HasbI-
BAlOT COKpallleHHeM Ipo0u:

pnzg o
g -

.................

PasencTBO (2) 0o3HAauaeT, UTO eCJOM YHCJIHTENbh M 3HAMEHATENb APO0H
AMEIOT O0LIMH MHOMKHUTENb 1 — IieJioe, He PAaBHOe HYJIIO YHCJIO0, TO APOoOb
MOJKHO COKpaTuTth Ha n. IIpm atoMm monyyaercsa ApoOb, paBHAA JAHHOIM.

-2 _ (6)2 _ 6. gy LB _ (35 _3
14 7.2 7’ -9 (-3)-3 3

IMoguepxkHéM, UTO jABe APOOHM paBHBI TOTAA M TOJBKO TOTAA, KOIZA
OllHA M3 HUX MOXKeT OBITh MOJYUYeHa U3 APYroM COKpAallleHHeM Ha 001U
MHOJKUTENb €6 UHUCIUTEeNA U 3HaMeHaTesd.

Mo:xHO cKasaTh M Tak: ABe Apo0M paBHBI TOTJa H TOJBKO TOrAa,
KOrJa OJHa W3 HHUX MOJKeT ObITh IIOJIyYeHa W3 APYroil yMHOMKeHHeM eé
YUCJUTEJA ¥ 3HAMEHATeJ A Ha OJHO M TO Ke He PaBHOe HYJ YHCIO.

PanmonansHoe ymcao P €CThb:

q
a) MoJOXKUTeNBbHAsA APoOb, eciau p U ¢ OJHOIO 3HAKA;
0) orpunarenbHas Apobb, eCiM p W ¢ Pa3HBIX 3HAKOB;
B) 4ucyo Hyab, ecau p=0, a ¢=0.
IToxkaxem aTO Ha IpUMepax.

Mpumepsi: 1)

1) g — MHOJIOMKUTENbHAA APO00sh;

=0 EudEd U 8. —& — noNozETeLAAS IpO0BK;
-8 (-8):(-1) 8 7 -8 '
2) =3 —E, S . oTpUIaTeaIbHAS APOOb;
5] ) 5
R e L I e oTpHUIaTeNbHAA ApPO6b;
8 8 8 g P oo
0 0 0-(-1) 0 0 0
3)2_0 0 _0CD _0_4 00 pym, & nym.
)30 S ey 5 - ™S g T B gy

F 3
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Ilns moboro mesoro uuciaa p BePHO PaBeHCTBO

OHO 03HAUaeT, UTO

awboe neJgoe 4HCJaA0 ABJAAeTCHA PAalHOHAJBHBIM YHCJIOM.

Hanpumep, —J =-—-—=-3.

1 1

ITons3ysachk OCHOBHBIM CBOMCTBOM JAPO0OH, MOMKHO JH00VIO ApoOb mpw-
BECTH K IIOJIOMKHUTEJBHOMY 3HAMEHATEJIO.

flpumepsr: 1) —

- 9. =6 _
35 2

5 _ 5-(-1) (=6)
T~ -D-

i
S
—a|o

-8 (-8)-(-1)

CyienoBaTesibHO,

M060e panuoOHANBHOE YHMCJI0 MOKeT ObITh 3aIIHCAHO B BHE %, rae

g — HaTypajJdbHOe, a p — lLieJioe YHCIO.

Kakoe 41Mcno HasbiBaloT paunoHanbHbiM? Has3oBUTE HECKONbKO pa-
LMOHANBHBIX 4YnCcen.

flBnAeTca nv HatypanbHOE YMCNO paunoHanbHbIM?
AsnaeTcs N Uenoe YUcno paunoHanbHbiM?
ABnaeTcs nNu nonoxuTtenobHas Apobb paunoHanbHbIM YUCIOM?

Chopmynupyinte ocHoBHoe cBOWCTBO Apodu. lMpueeaunte npumep
MCNONL30BaHMA OCHOBHOrO cBoicTea Apobu Oona npuseneHus Apo-
61 K HOBOMY 3HamMeHaTento.

B kakom cnyy4ae apobb MOXHO COKpaTUTb? Ha OCHOBaHWMKM Kakoro
CBOWMCTBA coKpalwawT apobu? lMNpueegute npumeps.

B kakom cnydae apobb nonoxutensHa? otpuuarensHa? MNpueenurte
npumepsbl.

Niobyo nu apobb MOXHO NPUBECTU K MOJIOKUTENBHOMY 3HaMeHa-
Ten?

8 35 42 764 792

CokpartuTte apotu 20’ 38’ 48° 828’ 891"
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172 3 5 7 11 15
2’ 3 4" 6 8 12’ 16
Mpueegute ApP0Ob K NONOXUTENbHOMY 3HaMeHaTeno:

1. 1 -2 =& 12

R A
= O B N A 9T

MpuBeauTte apobu Kk 3HameHaTeno 48:

a)

Mpueeaute apobu _?1 “ —-:: K 3HameHaTen: a) 8; 6) 28; B) 36.

MpueBeanTte Kk 3HameHaTenwo 60 Apobb:

1, _2. e S G U LI 19
8) -3 0) —3i B =i ) 57 A —Ei e 5o
YNpocTuTe 3annCb PaumMOHanbHOrO 4Mcna:

-1, = —49, 72,
a) __2: 6) ~4r B) 56 1 r) __67!
.ﬂ.) _ﬂ- e) _ﬂ“ )K} _ﬂ' 3) ﬁ

=72 -143° 42’ 75’

125 | 100 | 32 -32
“) ~ %25 K g " gz M) 28

Cokpatute Agpobb, 3anuwuTe pe3ynsTaT B BUAEe ApOoOWM C Nonoxwu-
TeNbHbIM 3HAMEHaTEeNeMm:

8 . 35 36 . 45
a) E: 6) 21 ' B) __45! r) __631

35 -96 -124 252
A -7 ®) 2 *) o6 ) as
Haiaute 4mcno x, Ans KOTOPOro BEPHO PaBEHCTBO:
a)j_f- 6)j—i' B) _2_x.

33’ 5 20 39’

S_ %, _4_ 20, _x_Z12
N ~§=30° A —g=— ® 3778
Ynpoctute 3anuch (467—468):

5. 4. _S. _9
S o -3¢ ®) -~ Rk

I (ot P! A v JERY
a) (9 ) 9T 9 "9

o o3 o(E a3
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[T=ER PaBHbl N1 paumoHanbHbie Yucna:

1 -8 =75 3 24 =27 —77 63
SN B) = U2 B) —— UM 1) Do M =2?
Az"3 900" F ® "5 "2
(¥[8 3anuwwute B BMAE LEnoro yucna Apobb:
2 613 5O g4 582 ) 4
a) T! 6) T! B) 2! r) 7 ’ D.) _4: e} _11'

[¥A8 [aHbl pauMoHanbHble Yncna:

EREENETE Y
BuinuwunTe ynucna, SBNSIOWIMECS: a) HATypaibHbiMK, 6) LenbiMu.
[¥78 Hanoute paBHble cpeau pauvoHanbHbIX YUCEeN:
3 -5 4 25 0 17 .0 100
9’ -10" -8’ 50’ 100" 34'-72° -300°
[¥EA 3anuwurte Tpu OpoBU C MOMOXUTENbHLIM 3HaMEeHaTeneM, paBHbIe
yucny: a) 5; 6) -2; B) —-28; ) 0.

[¥[¥ dsnserca nu Apobb NONOXKUTENLHOM, OTPULIATENLHOM:

3 -5 4 0 -6 -1 7 -9
a) 3 0) X B) 3 r =T a) ary e) 3 X) -9 3) '1—7?
[¥YF® Hazsosute u sanuwmte apobb, NPOTUBOMNONOXKHYIO Op0OU:
a) —%: 6) —_31; B) ;; r —g; ) ——;-; e) 531—
¥/ OpuHakoBble UnM pasHble 3HaKUW UMeT uyucna m u n (mn#0),
€C/IM BEPHO PaBEHCTBO: a) n :%; 6) % =—%’?

.~ . CpasHenue paumoHanbHLIX uncen

2 AT Eep—

Jlio6ple nBe ApOOK MOMKHO IPHUBECTH K OOMIeMY ITOJIOKHTEJIBHOMY
.. 2 3
sHaMeHareno. Hanpumep, npuBemém apodu - H ~5 K 001meMy I10JIO-
AHHATEJIbHOMY S3HaMEHATEeJIH:
/3 2.5 _-10 73 _ (3.7 _-21
-7 (-7)+(-b) 35 ° 5

5.7 35 '

| JIBe npoGH ¢ O6IMM IMOJIOJKUTEIHHBIM 3HAMEHATeJeM PAaBHBI, €CJIH
| PaBHBI MX YHCINTENH.
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W3 nyx apobeit ¢ o0muM NMOJOKHTEIBHBIM 3HAMeHaTesemM 00Jb-
e Ta, y KOTOPOH YUCIMTENb GOoJblIe.

Taxum oOpasoM, cpaBHeHHe Apobeil CBOAMTCA K CPaABHEHHIO IIE€JIBIX
YHCcesl — YHCcanuTeNaerd apodeil ¢ obIMUM IIOJIOMKHUTEIBHLIM 3HaMeHaTeJeM.
-6 =5
fipumep 7. CpaBHUM Apobu A u

PeweHwue. Tak xkax —6 <—5, 10 ;76;< _?5
Yro661 CpaBHHTH ABe APOOM ¢ pa3HBIMHM 3HAMEHaTeJIsIMM, HAI0

OPHBECTH HX K O0IEMY NOJIOKHTEJIBHOMY 3HAMEHATEeJI0 H Cpas-
HHTH NOJIyYeHHBbIE APOOH.

fipumep 2. CpaBEuM Apobu ig u —%.
Pemeuue.i:_—s,—éz = (3) = . Tark kaxg —H5>-6, To

-8 8 4 4 4.2 8

-3 -6 5 3
3 > — 3" . ITosTomy - > e

OrMeTnM, YTO U3 IPABHJIA CPABHEHHS IpodOeil ciaenyer, UTO:

1) mobas moouTeNbHAA APoOL 0OJBILE HYJIA;

2) mwbas oTpunaTelbHas IpPoOb MeHblle HYJA;

3) nbasg MOJOKHTENbHAA ApoDL OOJbIIE OTPHILATEJIBHOH;

4) nBe apo0H paBHBLI TOTAA W TOJBKO TOIZa, Korjga Iiocje IpHBeje-
HHA HX K 06].U,EMY HOJIOHUTEJIEHOMY 3HAMEHATEeJI0 PaBHbI UX YUCJIHTEaH.

‘L¥ZA Kak cpaBHMBaIOT [BE ApPOBU:
a) ¢ OBWUM NONOXUTENbHBIM 3HAMEHATENEM;
6) ¢ pa3HbiMKM 3HaMeHaTenammn?

m Chopmynumpyinte npasuno CPaBHEHWS: NONOXWUTENbHOW ApPobu
C Hyném; oTpuuaTenbHol Apobu C HYNEM; NOAOXUTENbHOWN Apobu
C OTpULATENbHORN,

CpaBHute yucna (479—484):
[¥EX a) 15 n —-45; 6) 79 n 0;
B) —81 u 0; ry 48 n —1000;
a) —999 u —1; e) 46 n —46.
3 4, 49 4 1117
CX a7 mgi O ggugi 8 ¥ a
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B E

a) =L 207, Sl Rcesy B}, 1000
452 388’ 729 891’ 1000 1001°
6 8 7. 9, 1,1
a}?u?, 6)1H8, B)1v18, r)2u3.
1 -3
a) -1wu-2; 6) -12 n -7; B) —— u 0; ryow—.
2 4
L 4, 3. 1,8 38,5
a)_§M§’ 0) 5v| 5 B) 7»47, r)am_a.
3anuwuTte B Nopsake BO3pacTaHusa 4ducna:

1 .5 _6 2 9 , 3 _4
8’ 8 8 8 8 8 8
SanuwnTte B nopsake ybbiBaHWA yucna: —Z, A —g, -2.

4 4" 4’ 4

Hanpute ppobb, koTopas 6Gonblie OOHOW M3 AaHHbiXx Apoben, Ho

MEHbLUE [OpYrou:

1 4 3 -12 4

a) —=un——; 6) —% 1 ===

5" 75 10’ B) 93 Y 73
-8 5 1 7. 3 5
R TIRREET Al —g ¥ -g e -7 -3
CpaBHuWTE 4ucna:
1 1 1 1 1 4
Sl = - Y —=; -— " —-—;
)33 ) -5 1 3 8) —& " 11
1 3 3 7 2 2
r-—;u-2 — - it
)33 A -5 " 75 S
11 1 5 1 25 5
X) =57 W =3 3) —5g U~ M) -5 " -3
L AR wy 13, 17
10 15’ 4 8’ 24 36
1 2 3
3anuwute apobu > "3 "2 B NOpSAKe BO3pacTaHus.

1 1
3anuwunte apobdu ~>' "8 "3 B nopsake ybbiBaHWN.

4 2 2 4 4 4
BepHo nu, yto €CNMU —= > ——= U —— > ——, TO —— > ——7
P 7 3 3 ) 7 4]
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CEFH CywectsyloT N Opobu g, 0N KOTOPbIX BEPHO HEepasBeHCTBO

2 p 1 -
5 < 3 < _E? Ecnu cywecTBytoT, TO HanauTe Tpu Takue npodwu.

[EER MoxHo nn Haseatb 10 apo6eit, 6ONbWNX OAHOW M3 AaHHbLIX 4PO-
6en, HO MeHbLUMX APYron:
39 1 3 1

= —_— —_— .
3 -0 " 20 6) -7 ¥ 3

MoxHo nu Haseate 100, 1000, 10 000 Takux apoben?

[EZH Hanmgute apobb, kKotopas 6onblie OQHON U3 AaHHbIX APOBEel, HO
MeHbLLUEe APYrown:

1 1 5 2 3 3
a) —z M- - - —= U
) =5 "3 6 -5 -3 8 -3 "2
3 7 3 2 10 19
N =20 " 30’ A) -z M -5 e -7{7 "%
[EIA CpasHute uucna:
1 8 9 498
—=n-1; -=un-1; —=Hn-—1; -—un-1
a) 2u 0) 8” 1 B) 8" r) 49714 1

AEEA  Kak MOXHO CpaBHUTbL ApO6GU, HEe NPUBOAS UX K OOLWEMY MONOXU-
TENbHOMY 3HAMEHaTenNn, eCnn YUCIUTENU ITUX APOoDEer OAMHaKOo-
Bbl€ MONOXUTENbHbIE LEnble Yucna?

= .. Cnoxenue u BbiuuTaHMe Apo6en

Cymma aByx apoeii ¢ o0IIMM IIOJOKHTEJbHBLIM 3HAMeHATeleM
ecTh Apo0hk ¢ TeM jKe 3HAMEHATeJeM M YMCIMTeIeM, PaBHBIM CyM-
Me YHCJIHTeJeH.

Npumepsi: 1) %f—+__3—w=__5_ 5

11 11 11 11’
2) 2,3 _-2+3 _ 1
7 7 7 7
OrmMeruM, YTO CyMMa NPOTHBOIOJOJKHBIX ApoOei paBHa Hya . Ha-
3 3 3 -3 3+ (-3) 0
npuUMep, —+ | —— |[= =+ — = =—=0.
PUNMEP: 5 ( 5) 5 5 5 5=0

C BBIYHTAEMBIM JaeT YMEeHBbIIIaemMoe.
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I

ot |

Hanopumep,

oo

:+(-5)
, TaK KaKk — +| —— | =
]

(4 -

4 4
=——, TaK KaK —— + — = ——.
5 5 b 5

oo
|
o=

PazHocTh ABYX Apofeil ¢ o0I{MM MNOJIOKMTEIbHBIM 3HaMeHaTeeM
ecTh Apodb ¢ TeM ke 3HaMeHareJeM M YHCIHTeJeM, PABHBIM pa3-
HOCTH YHCJHTEeJeH YMEHBIIA€MOI'0 H BBIYHTAEMOIO.

Npumeps:: 3) L —,1 = —%;
8 b 5 5 {5
4B _A_8-(4) _-3+4 1
5 5 5] b1 5
YroOblI BBEIYMCIUTE CYMMY (HJIH pasHOCThb) Apodeil ¢ pasHbBIMH 3HA-
MEHATeNAMM, HAN0 CHAYaJa HPHUBECTH HUX K ODLIEeMY IIOJOMKHUTEJIbHOMY
3HaMeHaTeJ .
OrMmeTHM, 4TO BHIYHCJIEHHUA OyAyT Oojiee IMPOCTHIMH, €CIH B KayecT-
Be O00IIero IMoJIOKHUTEJBHOTO 3HAMEHATENS B3ATh HAMMEHBINWH obimi
IMOJIOXKHUTEJILHBIN 3HAMEHaTe b JaHHBIX Apoldeii.

3/ _ _
Mpumepsb!: 5)§—£:i_ﬂzg n_-2 2
2

15 15 15 15 15 157

30 45 90 90 90 90 90’

T/ _aq 9/_ _ _ —
3,2 /82 21 -10_-81_ 31
7-5 7 35 '35 35 35

OrMeruM, 4TO ApodM JI1000r0 3HAKA P oy

w |
2
o
%
o
o
o
=
B
g
=]
17
]
-4

M BBIYHUTATHL II0 hopMyIam:

D R T A

D p,r_pstgr : ip 1 _ps—gr:

: q s q-s ! E E q 8 q-s -E
Hampumep 3_11_3-15-511 _45-55 _ 10 -2 _ 2
5 15 5-15 75 75 15 15"

[MoguepkHéM, uTO, HAWIA HAMMEHBINHN O0OIMNA 3HaMeHaTeJb IPO-
Oeif, MHOrJAa MOYKHO HAMHOT'O YIPOCTHTH BBLIYMCIEHUHA HUX CYMMbI HJIH
pa3HOCTH, UeM 1o aTuM dopmyaaM (cM. mpumepsl 5 u 6).
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Paznocts apobeit @ u b paBHa cymMMe yMeHBUIA€MOIrO H 4HCJa,
NMPOTHBONOJIOMKHOrO BEIYHTAEMOMY:

.........................

JoxaszarenabcTso, Jliobele aABe ApoOKM MOMKHO NPUBECTH K 0OIe-

My 3HameHarteJw. Ilycrs a = 5, b=L. Torza

a-b=L_TL
qg q q q 9 q q

9TO IPaBHUJIO MO3BOJAET YIPOLNATh BblUHCHeHUA. Hanpumep,

9 (_L)_ 9 1 _-9+1_ -8 _ 1
16 )

q
p_r_ p"'=P+(_'")=£+_—r=£+(—1J=a+(—b).
g

16 16 16 16 2
W3 npaBui ciioKeHHA ApobOel ciegyeT, Y4TO MX MOJKHO CKJaJbIBATH
00 TeM e [IpaBUiIaM, 4YTO U IeJible YHCJa, T.€e. CHAYajga ONpelesiaThb
3HAK CYMMBI, IIOTOM BBINOJHATH AEHCTBHA C MOAYJIAMH. JTO INO3BOJAET
MHOrJa VIPOIIATH BbhIuMcIeHusA. Hampumep,

__2_+(_1J _ i+i):_i;

11 11 11 11 11

2,5 _ +(a_g) _3, §,+(_1]:_(1_1]: 4
7 7 7 7 7 11 11 11 11 11

?EEﬂ CdhopmynupyinTe npasuna CNOXEHWS W BbldUTaHUsi Apobei ¢ 06-
UM MOJIOXKUTENbHBIM 3HAMEHATENEM.

Yemy paBHa cymMMa MpOTWUBOMONOXHbLIX Ap0oGein?

m Kak BbMMCAUTL CyMMYy UAKM pasHOCTb Apobert C pasHbiMU 3HaMe-
HaTenaMu?
BoinonHute peicteuna (500—501):
8,5 . 17 8, .31 .63 238 5 50 15
HY a)5+5 9% 25 Y56 Des 17 P agtse
EOR a) (-56)+17; 6) 42 + (-29); B) (—39) + (-57);
r) (—48) + 81; n) 37 + (-82); e) (-68)+ (-51).
?EZE] Mo kakum cdopMynam MOXHO CKNaabiBaTb W BbYUTATL APOBU?
Beuucnute (503—514):
L R T R e R T M
EX¥ a) 7+ 6) 3t3 B gtz NDo+o Agtsg
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a)§+§; 0 -3+ % B) g+ 5
r)$+;, )% —1132’ e)g %’t
a)%+%1! 6)%5"'%; B)?2+§
a)%—%: 6)%_% B)é_g’
r}l-‘-l; n)ﬁ_i; ) 5 10
12712 111 1717
77 533 ) 5= 1
) 15 ig N 2-2 L
a):21+i!; 6)%1+é; B) —%+%; r)—+?1; n)% %
3 -5~ 15 I )2-5,
r) _% 25;' .ﬂ)%—%; e)_156%_196
n3_2. o) -+ )_?__ﬁ
0 U 16 39
a) %+{—§]: 6) —%J,(_%J; ) _§+%’
(Y el edE
0 3+(-3) )3ty n -2+ 2
? %_%; 6)-5"6"'1“2_0? 3)4——;0+%.
)%_;‘%i ﬂ.}g—% g; e)§+%+%'



1,3 _ 7. g_3_7,2 410 _2RB_17
HEN a) -5+%5720 920 30720 P 30 20
EHIA Haigute umcno x, Ans KOTOPOro BEPHO PaBEHCTBO:
a)x+l——§' 6)l+x——§' B)x—l——l'
8 8 77T 4 2
1_1 2_,=-_1\ 1 _,=_4
Nx-g=3 Al g-x=-3 @5 *¥="g
EHI#A Hangure yucno, kotopoe:
1 1, 1 1
a) Ha 5 f6onbwe Yymucna —3 0) Ha 2 MeHbLUE Yyucna 5
EHFA 3anvwute pasHocTb Apobei B BUAE PABHOW el CymMMmbl Apobeit:
a)l_i' )_l_l B)__4.._:..8.
3 3 5 5° 7 7
EIA BbuucnuTe, npensapuTensHO 3aMEHWMB Pas3HOCTb APOoOeit paBHOW
e cymmoli:
1 1), 4 (7 9 _(_3)
) 2-(-3); o 5-(-2) o -2-(-2)
1_(_8) 9 _(_15), 25_(_ 1
r) _E_(_E)’ A ~7o [ 16)’ ®) % ( 13]’

= .= . YmHoxeHue n aeneHve ppoben

Jpobu moboro 3HaKa YMHOKAIOT U HEJAT IO TeM Ke IIPaBUJIaM, UTq
U TOJIOKUTEJbHbIE IPO0H:

..................................................

. P, r_pr B,r_P% i1erz0.
g 8 q-8 qQ 8§ gq-r
2
3 4 (-3)-4 (-1)-3-4 3.4 6
, = = = = SiE
pumepsl: 1) =5 (D25 25 5
1
5.2 _5.2_5)2_ (D52 10,
2) 9 -8 1 -3 1-(-9 -1)-3 3’
3}__3.i=(_3}'5 ﬁ__ﬁ
25 2.4 8 8’
7 - 0 —Loi:L:i
4) __8'( 3)_—8° 1 (-8)-(-3) 24°
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OTrmMeTHM paBeHCTBO, KOTOpOe JIETKO IIoJiy4yaeTCcda Ha OCHOBAHMH IIpa-
BHJIA JOEeJIeHHS:

Tle p 1 ¢ — meable yucia (g # 0).

= |

HoxkazareasreTBo P g =

Taxum obGpasowm,

Apodh -‘f—i’- MOJKHO pPacCMATPHBATHE KaK 4YACTHOE OT [eJleHUd eé

YHCJIHTEJIdA P Ha 3HAMeHaTeJb (.

Hanpuwmep, % =2:3;-2:5= _?2

Yro6bl yMHOMKHTH APo0bh Ha LeJI0e YHCIO, MOMKHO €& YHCIHTEeIb
YMHOKHTE HA 3TO YHCJO.

,1{! KA3daATeJdbBCTEQ. p"r= p" 'I'= p."'r_=‘p‘—'r
g 1 g q
2 2 2-3 6
= —¢3=— = e— e —
Mpumepni: 5) 5 5 1 53

. = —

4 1-4 4"
OTH BBIYHCJIEHUA OOBIYHO 3alMCBHIBAIOT KOpode:

2 3=£=%; (g e = B

5 5 Y 4 4"

.3
1
6) (7)==

Y1066l pasneants Apoldh HA LeJ0e YHCIO0, He PaBHOE HYJI0, MOJK-
HO 3HAMeHaTe b APo0M YMHOKHTH HA 3TO UHCIO.

,[(H.‘ii:l&i'I‘l'.'ll-l"l'lH).‘—:r=£:£="p—.1‘*=—9—
qg 1 gr q-r
H _._..Z 3=__7-§=(_7)'1=i .
ampumep, 11 1.3 13> W1 KOpode:
-7 -7 T
—t:3=—===
4 4-3 12



Yucaa f u %, roe p M ¢ He PaBHBI HYJIO, HA3bLIBAIOT B3aHMHO

obparasmu. [po6s £ masmsaor o6parmoii apo6u L.
q p

2 3 1 -5
Hanpumep, npoon 3 %1 2 5 %1 - — B3aMMHO O0OpaTHBIE YHCJIA.

IIpon3Benenne B3aMMHO oOpaTHBIX umcesa paBHO 1.

l:—p.q:}-zl,
p 1

HdoxazaTensbCTRO. L.
q q-p

Yrobsl oxHy aApo6h pasgeauTh HA APYTYI0, OTIAHYHYIO OT HYJId,
MOKHO e IMMOe YMHOMKHUTH Ha Apo6b, 06PaTHYIO HeIMTeNIo.

Hanpumep 5,238
778 7T -2°

Mg moboit npobn a = L2 BEpHO paBeHCTBO (—1):a=-a.
q

:—u—{il).p=u—P= p:—a_

q q q
OTrMeTHuM, UTO OmpeAesIeHMeM CTEIeHH ¢ HATYPAJbHBIM IIOKAa3aTeleM
MOJKHO IIOJIB30BATHCA W JAJA Apobeil yoboro 3Haka.
2
—_2J =2, 2 _(2-(2 _4,

2 2
n : —-—| = A
plmepsi 7)( 3) (3 3 3 3.3 9

8 (-2) --5.

W3 npaBu1 YMHOMeHMA U AejJeHUA Apoded soboro 3Haka cienyer,
YTO MX MOKHO YMHOJKATh M JeJUTh IO TeM jKe IpPaBHJIaM, 4TO M IleJble,
OTJIUYHBIE OT HYJIA YHCJa, T.e. CHAYaJa ONpeleNIATh 3HAK pesyJsbTara,
a IOTOM BBINOJIHATH JeHCTBUA ¢ mMoayaamu. Hanpumep,

3.( 2]=+ﬂ_3 §.[ 4)=_w=_§=_6,

5 85 20 9 (a7 9.4 1

JokazaTeabCTRBO. (—1)-a=(—1)-§

m Mo kakum npasBunam ymHoXatT U genaTt apobu noboro 3Haka?
?EIB Kak yMHOXWUTb Opobb Ha ugnoe 4Mcno?

?tﬂ] Kak pasgenute Apobb Ha UENoe YMCNo, He PaBHOE HYN?
?Eiﬂ Kakue 4mcna HasblBaloT B3aMMHO 0BpaTHbIMU?
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BoinonHute geicteua (523—525):

a) 75 (—64); 6) (-57)-(-129); B) (—144).55;

r) 912:(-48); n) (-1596): 57; e) (-2701): (-37).
a) 161784 :(-321); 6) —2 164 320 : 432;

B) —4 101 630 : (-507); r) —1936980:(-918).

3451 87 57 54 oo
3) 3555 6) 35 128" B) 125 3%
15 . Ho = 145
2l A) 525 Ta2° €) 99: 555
Cokpatute gpobe (526—528):
36-(-112) | 184 - (-49) _ (~315)-57
) 126.69) 6 54 69’ 8) 114.-108)’
(-105)-84 (=111)-(-9) (-888)-55
" S96.125 ' S ) 27 999
1.3 (3)-4. (4)-10
) &7’ % 5=’ 8) (30).1a°
(-8)-18 | (-12)-(-5) , (=75) - (—24)
) (-28):6’ A) (-21-10 °’ e} (-32)-(-100)
3.8-(-6) 716 —2.(-3)-(-6) _
3 Ta.ca % S 2.0’ 8) 3.8 10’
—96-(~125) 56-(~77) ~128-(-92)
N Z5 128’ A) S21.a9)’ ®) 256 (48)’
Bbluncnute npousseaeHue no obpasuy:
il ae il v liRhaivmlie i
e e . N ey e
-3 5. -3 4 -9 -1
A 79 ° %% ® 0 2
Y /5.3, o .4
2 T35 A 5 10’ 32 21
5 2 3 16 5 81)

n)

6)



a) —3-2; 6) 7-(—%); ) 4-(—%];

3 o 25 , o (13
) 2.8, N T ]
3anuwmTe 4YactHoe B Bunae .EI.DDGH C NONOXuWTenbHbLIM 3HaMeHaTe-

NieM, CoKpaTuUTe MoMyYyeHHylo APo6b:

a) -2:6; 6) -5:15; B) —10: (-20); r) —4:(-16).
AsnslOoTCA MM B3auMHO 0BpaTHbIMK 4Yucna:

ml £y 2 , 8. LIS
a)?M—E, 6)_35«12. B) i 4;

_§ ..6_‘ - __1. _ L ]
N -5 "5 R) -2 01 —; e) —1u 1"

HazoBute genumoe w genuTens, Hainaute Opobb, obpaTHylo aenv-
Teno, 3aMeHuTe AeneHve YMHOXEHWeM Ha pgpobb, obpaTHyio ne-
NUTENIO:

3.2, _4 3, 2. 3.
a)g.a, 6) B B)—4.3, r) 7.(9).
Boiyucnute (535—540):

3.5. 1% . 8. 9 1 2.6
) 5 g 6 %5 75 B) J0°2° N33

3.5. 16 (_8]. _9 (_18).
AL ©) -25'( 15)’ ®) 20'( 25)’

r) ?.E(_.Q.J 'u') _E- _E . e) _Eé
63 ° 7)’ 16" 24 )’ 17 " 34°
32 . (_48), 38 (_19). 32 ( 64).

a) 75 (_E) R _%'( 100]’ el 77'( 55]’

o 125,50, w2 (-5) i (1)
196 52’ 245 ° 125 )" 1000 ° 1000)°
1.5, _1.,. _2 . 3. a-

a) —':'2‘.2, 6) 3.2. B) 5-(3): r)7-(g)!
1 . _1]. d_81. _a.4

.ﬂ.)—4.2, e)(3).( 2], )K)5.( 10], 3) 8.5.
(=2); _s5.(-2). 1p. 6.

a) 43.[ 2], 6) 55.( 5], B) 72 =;

16) . 4. 12 ,,. 15
r) (—5)64, n) 13.24, e) 32.(20).
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EZZN Hanmaute yucno x, ANs KOTOPOro BEPHO PaBEHCTBO:

3__ 4. & 2 ._4. LI O Y
a)x-g— 15 6) 3 ¥ =7 B)x.z— i rN -:x= .

EZF*R Bbluucnure:

C IC TC T A |
o (3w () 9 (3w (),

hﬁﬂ MoNOXUTENbHBIM MW OTPULATESNBHBIM YUCIIOM SIBASIETCS CTEMNEeHb
oTpUUATENBHON APOOU:
a) ¢ 4ETHbIM nokasatenem; 6) C HEY4ETHBIM nokasarenem?

Onpepenute nopsaok AencTBuiA, Bbidmcnute (544—546):

@ o (-4 0 (3w (5 0

1( 2 1. 3 12 12
EB o) 1(-2]+(-3); 6 -3.2-(-1];
16 5 3 3 (5) 2( 3
® ~3'576 25 ") ﬁ‘(‘é]*ﬁ‘[‘a}
5 (18] 14 (_18). 27 ((5)_5 (_22).
KRl ) ?'(‘?5)’5?'("%)' ® % ( 9] 24 5]’
B) ﬂ.[_i +l(_@] r) _@.(_i]_(_g].[_l]
20 21 72 5)° 60 18 56 3)

N e
.15 . 3akoms cnoxenns u ymHoxenus

st panmoHaNBHBIX YUCEJ d, b, ¢ clpaBeJJIMBbI 3aKOHBI apudmMeTn-
YecKHX IeicTBHIL:

1) mepemMecTHTENBHBIN 3aKOH CJHOMEeHHA: a+b=b+a;

2) couerareNbHBIA 3aKOH cJoKeHHsA: (a+b)+c=a+((b+e¢);

3) mepeMeCTHTEJIbHBIN 3aKOH YMHOXeHUsA: a-b=b-a;

4) coyeraTeJbHBIN 3aKOH YMHOMXeHHusA: (a-b)-c=a-(b-c);

5) pacmpezesnTeNbHBIA 3aKoH: (a+b)-c=a-c+b-c.
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[oxasaTeabCTBO JIODOT0 U3 OTHX 3aKOHOB MOYKHO IIPOBECTH, OIIHMpA-
AICh Ha COOTBETCTBYIOIME 3aKOHBI JJIA IeJbIX 4Yuces. [Joka)keM, HaopH-
Mep, PacIpeAeuTeJbHLIH 3aKOH.

HJoxazareanbceTso. Tak kak gpobu a u b Bcerza MOYKHO IpHUBe-
CTH K O0LIeMY IMOJOMKHUTEJIBHOMY 3HAMEHATENII0, TO IYCTh

a=L2 p-T =%
q q t
Toraa (a+b}-c=[£+iJ 8 _pt+tr 8 _(p+tr)-s _p-str-s
qg 9/t q t q-t q-t
=M+£=£ £+£.E=a-c+bc

g-t gt g t g

W3 saxkoHOB apudMeTHUYeCKHX AeHCTBHH clIeAyeT, YTO BCe IIPABH-
Ja BBIYMCJIeHHMH, chHOPMYJIHPOBAHHBIE IJIA MEJbIX YHUCEJ, CIpPaBeIJHBbI
U IJIA paluOHAJNbHBIX YHcesa (IpaBHJa PAaCKPBITUA CKODOK M 3aKJOUe-
HUA B CKOOKH, IIpaBMJa OINpeJelleHUs 3HaKa NPOU3BEJNEHUA U YaCTHO-
ro u T.I.).

IIppMeHeHre 3aKOHOB CJOMKEHWUS M YMHOYKEHHSA HHOIZA II03BOJISAET
YOPOCTUTEL BhIUMcJeHHA. Hampmmep,

1) i_(i+i)=£_i_i=_i+(i_i]__i;
15 13 15 15 13 15 13 15 15 13
3 4 3 5 3 4 5 3 3
D} —| —m o] e |2 —— —_—— = — s [—= = ——
) 11 ( 9) 11 [ 9) 11 ( 9+( QD 11 =D 11

-ﬁZE Ana paunoHanbHbelX Yucen a, b 1 ¢ 3anuwnTe n chopmynupyiTe:
a) nepeMecTUTEeNbHbIN 3aKOH CNOXEHUS;
6) co4eTaTeNbHbIA 33KOH CNOXEHWS;
B) nepemMecTUTeNbHblA 3aKOH YMHOXEHUS;
r) covyetTaTenbHblil 3aKOH YMHOXEHWS;
[) pacnpenenuTesbHbIiA 3aKoH.

Bolumncnnte, nNpUMEHss 3aKOHbl CHOXEHUA W yMHOXeHus (548—

550):
ET® a) 80-359-(-125); 6) 457 + 985~ 57;
B) 45-(~39)+ 55 (—39); r) 76 .45 — 26 - 45;
n) 157-(-=13)—-17 - (=13); e) (-124)-35+24 .35,
4 5 11 31 7 32 7.
ER a) +gptistae 0 3%*33 25
B) @.EE r} i.H.FE.E-
40 125 125’ 35 18 18 35°
n) E.E_is.i e} E.E.FE.@
73 65 73 65

46 51 46 51’
B nane HRNbHLIS



a) 23-35+38-35 6) 49.99+28-99
17-61+18-61"° 12.154 +21.154 "’
8) 75.27 +75-37 ) 679846 + 679-54
37-48-12.48° 679-846 - 67946
Boiumcnute (551—555):
7 11 2 1 7 18
) ~%5 25 25 0 757575
19 18 4 25 17 15
) ~———+—; N —-——-— .
55 55 55 64 64 64
1 6 8. 1 2 3.
? 5% 25 ® ~7+3i77’
) B 5.9 y 71 4 1
49 7 49’ 10 15 30
33 (3 39 2 3 7 7 4 1
3) ~8 (E_ao}’ 2 45+[_4_5 9}’ ) 15 (E_E]‘
n -8 _(1_7 y 1, (7.2 y[(-2_4).3
6 (16 8) M 27tle3) 15 5) 10
)K) _£+i _E. 3} — é__5._ _1_
15 5) 10° 8 12) 24
3 2 5 5. 11 7 21 13
a g 7t 7 %) 12770 700 14’
y 12153 9 n2.5.4_ 4
19 26 19 19' 7 9 9 7
11 11 1 (2 2 1 (3 3
ol | == === |:(-8); B) =[S} 1) -=.|=-2
) [4 2], 6) (g 3](3). g) [3 5], ) 3(4 5]
Onpepenute 3HaK NpPouM3BEeOeHUs:

2o (JF el
2B D)
2 (53] o (4)(3)(3)

CKONbKO OTpMLATENbHBIX MHOXUTENEH MOXET CoaepxXaTtb npounsse-
AeHune, 4ToObl OHO ObINO: a) NONOXUTENbHbLIM; 6) OTPULATENbHBLIM?
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TR a) MpoussepgeHue nNATU  MHOXWUTENEN — MONOXUTENLHOE  YUCNO.
MoOXHO N yTBEpPXAaTb, HYTO BCE MHOXWATENWU — NONOXUTENLHbLIE
yucna?

0) MNpov3BeaeHue 4eTbipEx MHOXUTENEWN — MONOXUTENbHOE YUCNO.
MOXHO M yTBEPXAaTb, 4YTO BCE MHOXWTENN — MONOXUTENbHbIE
ymucna?

AoxAa3wsAem

HZA Cdopmynupyinte v OOKaxuTe CBOWCTBA [ENEHWUS PauMOHANbHbIX
: Yyucen, KOTOpble BbIPaXalTCa CNeayrlwyMu paBeHCTBaMU:
a)a:b=(a-n):(b-n) 6) a:b=(a:n):(b:n);
B) (a+b):n=a:n+b:n, rne b0 n n=0.

Beiuncnure (561—563):

8.5.152 ., 1. (_3),.3.0_3. .3,

HXR a) e 1,9, 6) 2.( 5}+5.2 2.6+E5.2.
4'\5 2)7\a"8) " 8) 15 12) 103 | "4 16)°
8. 7 _8 5. 8 (_5).22(_5

EF¥ a) 5577524 0 25 ( 49J+25 { 49]'
1(.2 3 4). 10 (_) (_12) (18, (14

563 L) ‘E‘(”ﬁ)'('ﬂ'('g)’ ®) -3 ( 12} { 13] [ 1 ( 15]'

> 4 . _GMQI-_!! GHHble APO6M NPOU3BOJILHOIO

3Haka

HamomHuUM, YTO AJA NOJIOKHTEJBHBIX HETPaABHUJIBHBIX Apobeil ecThb
u apyras ¢opMa 3alHCcH: B BHAEe CMEIIaHHOH Ipo0m.
Hampumep, CEN 21, 14 43.
6 6 3 3
Econ nepes MOJMOMUTEIBHON CMEIIAHHOM ApOD0LI0O NOCTABUTEL 3HAK «+»,
TO NOJYYHM TO K€ CaMOe YMCJIO, TAK KAaK He M3MEHHTCHA paBHad el OObIK-

HOBeHHAA HeNpaBHWJIbHAA AP00b, €cJId [epej Hel IOCTABUTb 3HAK «+».
1 1
Hampumep, +2§ = 25 .

Ecnm nmepex mono)XMTenBHON CMeIIaHHONM APOOBI0 IOCTABUTH 3HAK
«—», TO IIOJYYHUM IIPOTHBOMIOJIOMXKHYIO €l OTPHIATEeNbHYI0 CMEIIaHHYIO
Apobb.
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1 1
Hanpumep, —25 u 25 — IPOTHUBOIOJIOMKHBIE YHCIIA.

ITosmoskuTeNbHAA CMellaHHas ApoOb ecTh CyMMa HATYPAJbHOTO YH-
cja ¥ npaBuJabHOM aApodu. IToaroMy, mocTaBUB 3HAK «—» Iepej] CMeIlaH-
HOHM Apo0BI0, MBI CTABHM €ro mIepel CyMMOM ABYX dYMHCeJ.

. 1
Hnsi ynpomieHusi 3anmmceil CKOOKHM B BEIDAMKEHHUSIX BHAA _[2EJ He

1 1
IMHAIIYT, T. €. BEPHO PABEHCTBO —[2§J = —25.

PB.CCMOTPHM npumMmepsbi BBIYUCJEHUN CO CMelIaHHBIMH ,ﬂpOﬁHMH apo-
HM3BOJIBHBIX 3HAKOB:

1 11_ (91 41 _-_ 2)__3gl.

4 5-5 2
1 2
1. .1 _ (7.21)\__7-A __2
P) 350y = [2 )‘ Z.20 3

EHZX® MMpeacrtaebre oTpUUATENBHYIO HENPaBubHYIO ApoOb B BUAE OTPU-
UaTenbHOW CMeLllaHHon apobu:
4. _18. _4. i
a) _5) 6) 5 1 B) 15! r) 16
EFA 3anuwwure yacTtHoe B BMAE 00bIKHOBEHHOM WUAN CMEeLIaHHoW apobu:
a) —-17:(=18); 6) 13:(-25); B) —19:(=5); r) 29:(-15).

EZ3A CpasHute uucna:

1 1. g *_1_.
a) --§VI--1§, 6) 2V| 14.

1 1. 12 1
B) —1—5— 7] -16’ r) T 7] 113.



Boiucnute (567—571):

a) —3§+(—1%); 5) J%+(—1§); 8) —12%+(—4‘?-‘],
r) —3%+[—1%); n) —4%+(—1%); e) [—8§)+(—9§]
) 18§+(—22§]; 6) 25%+(-51%]; 8) ~62+12;

r) 7%+(_—8%]; a) 18%+[—7%] e) 2%+(—%)

a) ‘3—2%; 6) —8+%; B) -7%-4; r %—15.
a) 1%—3%; 6) 7%—[—1%]; B) —6%+1%;

) 72-93; ) 45-83; &) 6 —12-;
x) ~42-12; 3) -53-82; m) -2%—14%

a) %-%Jr; 2%; 6) 3—3—3-4

Bobluncnute no ob6pasuy:

1 143 '@ e R e R
a)—4§+5—+—_—4§+(5—+—)_ 42+6—6 42_12,

Tl TR
1, .11, 2 _1.,.,.8,
6) —1§+8§+5, B) 35 72+25,
-5 1 2 7 1
I, L T —=2--.
N g+2*ls A 15-2-35

YnpocTuTte BbipaxeHwe, packpbiBas ckobku no obpasuy:

a) 7~;—+{3§-2%)=7%+3§-2%=5+3§=3§;

6) 8%—(7%—11%):8%-7%“1%=2o_7%=12§;
B) %+[1%—%); r 2—[2-7%);
R |



Boiuncaute (574—577):

r) “35—-4—;—; Aa) —%-1%; e) 3}'-{—%}
03e ol ek

a) -3+ 6) 13 3 -1-(-13) 0 -8k

A 25 e -l w55 ) —9»[—1%].
s ol sl (8 na 2
) (-5)-2; 6) 7-(-13) o) 9):(-11)}

s w(Yak wele)

Bbluncante, npeasaputensHo ykasas Nopsiaok AerCTBUNA:

(a0 a(EHEE)
A (]

Boiyncnure:

223 (3)3 0 ()28 (-3)
” 25(9{-‘%} (4)

n) 5% : (—g] —2%]; &) 4 [3%(-%}}

l
9

DoxkASLISBAEM
HokaxuTe, yTo:

1.8 432 51 1. T_T)(-8)[-22).5 .
a}[_?]°§'12>1‘§'22'§' 6)(12 13)[ 7]<[ 36}'42 T

...........................................................................................................................



He npoBoas BbIMMCNIEHWIA, CpaBHUTE pe-

3ynLTaT C HYNém, a 3aTtemMm BblYUCInUTE:
1 1) =3
% 55'(_3)’ o 723 E a
B) [_Z].__B r)_-_B..__S...__T’
9)" 5" 9 7 % E
2
1 4
-=|:(=7): (=3); == I,
w(-3)enicm o4
Onpepgenute ©6€3 Bbl4MCNEHWA, 3HA4YEHWE KaKoro BblpaXeHus
6onbLe:

ST ) ()
o-4) () m (223
o -5} (22)(33) (1) (-5} 5]

Bbluncnurte cTeneHs, npegsapunTenbHO yKa3aB OCHOBaHWe W noka-
3aTtenb CTteneHwu.

o[ el el el

CpaBHUTE C HYNEM, 3aTeM Bbl4UCIUTE:

T T

Bbl'-lHCﬂMTe (585—588):

)Te gi A <tgig 5 ( 13]-

X) —%:{—1%); 3) —%:(—12} M) 4: [ 1;}

K) (-2%} 10, n) -6:3%; M) —22: (-38).

&) 1% 1[—1%]; 6) —2%:[—12); B) —1%:2%;

) 25 [—3%]; n) 1%;(-1%); e) [—2%] :[—1%].
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2 .2 2 .2 35 , 1 35,1
587. 75£.82_7%.8%: M4 g4
a) 9 83 79 63' 6) 1_244 410 844 10’
Vol 71 44. 3174 (31).[ 28}
B) 75.25+7§.1€, r)[ 39) 77+( 39] [ 27}.
6.42_58 4. 23] 3.[02
n) 2--4--2--4; e)( 27] (-9 +27 ( 23_]-

7433

18) (57 ) 1725 ,(_1725)_ 43
6) (—2£][ 210) 174?.{ 1747] 45.

Mz06parkenne paumoHansHbix uucen
HO KOOPAWHATHOW OCH

Ha KOOp}lHHaTHOﬁ 0OCH MOXHO H306p83HTh He TOJBKO IieJibie, HO H

1
paluoHaJbHBIe uyKcaa. Hanpumep, wuciry 2 COOTBETCTBYET TOYKA I10JIO-

JKUTEJbHOM KOOPAMHATHON mOJIyOocH, HaxoadAiasacsa or Touku (0 Ha pac-

1 1
CTOAHHH E €IHHHYHOTO OTpe3Ka. A qHUCcIay —*2- COOTBETCTBYEeT TOYKa OT-

pHILIATeJbHON KOOpPAMHATHON MOJyocH, HaxoadAmadacAa oT Touykn 0 Ha
1
paccToAHUHU 2 eIMHUYHOr0 orTpesra (puc. 56).

el

PauuoHaJIbHOMY 9HCIY §

Ha ROODEKH&THOﬁ OCH COOTBETCTBYET

P

TOYKA, HAXO0OAUIAACH HA PaAacCTOAHHH ot Toukn 0 Ha MOJIOKH-

TeJAbHOM IOJYOCH, ecCJH f11>0, H Ha OTPHIATENbHOH IOJJYOCH,

P
ecan —<0.
q

9Ty TOYKY Ha3bIBAKT TOYKOM L yau roukoit ¢ KOOpAWHATON
q

Q o

1
2

0o |~

Puc. 56
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Mpumep 1. W3obpasuM Ha KOOPAWHATHON OCH HYHCIO —%.

2 2 2 S
Tak kaxk ~—— <0 u |——|=—, TO TOUYKaA C KOOPZWHATOH s Haxo-

5 5’
= 2
AUTCHA HA OTPUIATEIBHOM IOJYOCH, HA PACCTOSTHHH 3 €IVUHUYHOI0 OT-
pe3ka or Touku 0 (pmc. 57).

-1 2
5

Puc. 57

5
Mpumep 2. Mzo6pasuM Ha KOOPAUHATHOM OCH YHCIO rk HJIH, 4TO

1
TO Ke camMoe, YHCJIO 25.

5 5 5 . b
Tak xax 2" 0 u 2|3 TO TOYKA C KOODAMHATOH — HAXOXHUT-

. 5
CA HA TOJIOMKUTEILHOH NONYOCH HA PACCTOSHMY  EAHHHUTHOrO OTpesKa
or Touku 0 (pmc. 58).

-

pojeo | pof=
[

pojor | po|=

1
Puc. 58 2

Mpumep 3. N306pasuM Ha KOOPAMHATHON OCH YHCJIO _% , UM, 4TO
TO e caMoe, YHMCJO —1%.
5 b 5 . 5
Tak xax ~2 <0 mn =y = 2’ TO TOYKA C KOODAWHATOM ~2 HaXo-

. o
JUTCA HA OTPHIATEIBLHOH IIOJIYOCH HA PACCTOAHUM i eIHHUYHOI'0 OT-
peska oT Touku 0 (puc. 59).

Puc. 59

Toukmn, m3oOparkarlime palMOHAIBHBIE YNCIa HA KOOPAMHATHON
OCH, HA3BIBAIOT PALMOHAJBHBIMM TOUYKAMM WM TOYKAMU C PAMOHAb-
HBIMH KOODAHHATAMH.
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Puc. 60 2

Ecan a u b — paumnosaibHBIe UHCga U a<b, To:
1) Touka b HaxoguTCA Ha KOOPAHMHATHON OCH IIpaBee TOYKH d;

2) paccTogHME MeXKAY TOYKamMu a u b paBHO b—a;
a+b

3) Touka

(puc. 60).
B camom gene, uToOBI BEIUMCINUTE KOOPAMHATY TOUKU C — cepeauHbl
orpeska AB, HaZ0 K 4MCJAY ¢ OPHOABHUTH IOJOBUHY AJMHBI oTpeska AB:

eCTh cepefuHA OTPe3Ka, COeIUHAIONIIEero TOYKYW a U b

+ b-a =_2£+ b—-a _ 2a+b-a - a+b_
2 2 2 2 2

Hanpumep, nycTs AaHBI TOUKH A(—%J u B(%) Torga:

a

2 4
1) 3 < 3 3HAYUT, TOYKA B HAXOOUTCHA IIpaBee TOYKH A Ha KOoOp-

OUHATHOM OCH;

_4_(_2)_4.2_6_,1
2) AB = ( ] sto=p=1

5 5 5
3) cepenuHa orpeska AB uMeeT KOOPAUHATY:
2, 4
_5_§=(_£+_4.).2=3.2=_2__=_1_
2 5 5)° 5" 5:2 5

a+b

2
palvoHAJIbHOE, TO MEKAY JIOOBIMM pPAallMOHAIBHBIMM TOYKAMH Ha OCH
CYIIECTBYeT ellé XoTs ObI OZHA palHOHAJIBHAA TOYKA.

Tark xax aaa J00BIX PaMOHAJIBHBIX YHCEJNI a H» b umncao TOMe

a+b
Yucao 5 HA3BIBAIOT CPeJHHM apucdMeTHYIECKHM Uducesl a u b,

Hanpuwmep, cpegHee apudMeTHUECKOe YHCEJ —5 B 7 paBHO: S+7 1l

CpexauM apudMeTHYECKHMM HECKOJbKHX UYHCEJ HAa3blBAIOT YACTHOE
OT HOeJyieHHA CYMMBI ITHX YHCeJI Ha YHCJIO CcJjJaraeMnix.

Hampumep, cpennee apupmernuyeckoe umcesa 1, 3, 7 pasHO:

1+3+7 _ 11 -3 2
3 3 3’
a cpenHee apupmerunuyeckoe uucesa -3, 5, — 7, 9 pasHo: ﬁ:ﬁ—;ﬂ =31,
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[Oe Ha KoOpAWHATHOM OCK PacnoNOXEeHbl TOYKW, M3obpaxalowme:
a) nonoxutensHble apobu; 6) oTpuuatenbHbie Apobu?

Ecnn a v b — paumoHanbeHble Yncna um a<b, TO:
a) KaKk pacnonoXeHbl Ha KOOPAWHATHOM OCU TOYKM a Wu b;
0) KaKk HaWTW paccTosHWe MexOy TO4YkamMu a U b KOOpAWHATHOW
ocwu;
B) Kak HaWTW KOOPAWHATY CepefuHbl OTPe3ka Mexay Toykamu a u
b koopanHaTHOW ocu?
Y710 HasbiBAIOT CpegHuM apudMEeTUYEeCKUM HECKONBKUX 4Ymncen?
MNpwueeoute npumep.
N306pa3nTe Ha KOOPAUHATHOW OCU C €AUHWYHBLIM OTPE3KOM 8 cMm
TOYKHM:
1 10 11 12
8’ '8’ 8" 8°
N306pa3unte Ha KOOPAWHATHOM OCK TOYKMN:

o1 2345678910 1112

] 6! 6! 6! 6I 6! 6! SI 6I 6! 6} 6! 6 .
Kakoin eanHWYHbIi 0Tpe3ok ynobHO B3ATL?
BoibepuTte yaoOHbLIM eOuHUMYHBLIN OTPE30K WU OTMETLTE Ha KOopAau-
HaTHOW OCK TOYKMK:

1 1,
a) O, 1. 2, 3, 2: 1_1

2

0,

G:IlI\J

345678789
888 8 8 8 8

|

1 tl

N306pa3ute Ha KOOPAMHATHOW OCK TOYKU A[%) B (2), 0[2%].
Hangute onuHbl oTpeskoB AB, BC, AC.

M300pasnte Ha KOOPAWMHATHOW OCUM C €OUHUYHBIM OTPE3KOM 4 CM
TOYKW:

, 1

1 1
488
2
z.
BblﬁEpMT“e YAOBHbLIA eQUHUYHLIA OTPe30K U n3obpasute Ha Koop-
ANHaTHOW OCK TOYKW:

_2 3 .5
-

4
a
1
4

BlW |k

1 1 1 1. 12 1 2 1 2
T T T T U I U U
Ha koopAvHaTHOM OCK OTMETbTE TOYKY:

1 1 1 1
A _9_1- —1_1- _A_1- —
o a(-2;)i o B~} e c(sf)i o p(-43).
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Hangute KOOpauHaTy cepeiuHbl OTpe3ka, COeUHAIOWEro TO4YKW:

1 1, 3 4. 5. 1,31
a)2v| 6)5m7, 5 r)32m34.

1
3 B) 21 "

daHbl To4kn A (2) n 8(2%]. Hangute koopauHaty Touku C — ce-

peaviHbl oTpe3ka AB, KOOpAWHATYy TO4Ykn D — cepeanHbl OTpeska
CB, xoopguHaty Tovku E — cepeaumHbl oTpeska CD. WU3obpasute
3TW TOYKM HA KOOPAWHATHOW OCW.
Haipute koopauHaty TOYKM B no koopauHatam TO4KU A M TOuY-
kn C — cepeguHbl OoTpe3ka AB, ecnu:

2

a) A(2), C(5); 6) A[%}, c (3); B) AG], C(E)'

Haingute koopauHaTbl TOYEK, Aenswmx OTpe3ok AB Ha TpW paBHble
4yacTtun, ecnwu:

a) A (5), B(Q%J; 6) A[%), B(%J; ) A{%J, B(S%J.

Onpepenute pacCcTosiHMe Mexay To4YKamu:

a) A(—S%] " B(2): 6) A(-4) n B[—2%};

1 1), AT e
B) A(_SZ) " B[—4§], r) A( 48) " B[ 62].
Haioute cpegHee apudpmeTtudeckoe ymucen (604—606):

. 1 : 1,43, 1,2
a) 4 u 6; 6)§M3, B)2H18, r)24n3.

1 1. 1 3. _ _a _

a)gm—g, 6) it B) —16 n —8; r)—16 v 8.
a) 1, 3, 4; 6) -5, 8, 13; B) 10, 12, 14, 16;

r) -19, -9, 1, 11; n) -2, 0, 2, 5, 10; e) -2, -1,0, 1, 2.

Onpegenute koopauHaTy cepeauvHbl oTpeska AB, ecnu:
a) A(-4), B(-1), 6) A (-8), B(3);

I

Touka C — cepeguHa otpeska AB. Onpepenute KOOpAWHATY TOYKK
B, ecnu:
a) A(-2), C(1); 6) A (-5), C(-1);

3 9). 12
0 a(-S) c(2) 5 a0, c(12).
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a) 6)

Puc. 61 0 1 a 0 a 4

609.

610

Puc.

Ha koopauHaTHOM ny4ye OoTMeYeHbl Ynucna. C NOMOLBLIO UMPKYNs OT-
METbLTE Ha KOOPAWMHATHOM Jly4e 4MCNo:
a) a+2 (puc. 61, a); 6) a+4 (puc. 61, 6).

Ona 4icen a v b BbINOAHAETCR paBeHCTBO 5—a=b. C nomoubio
UMPKYNA OTMETbTE Ha KOOPAMHATHOM Nyye 4ucno a +b (puc. 62).

Puc. 62 0 1." .

Ona yucen a v b BbinonHAeTcA paBeHCTBO a —3=>b. C nomouwkio
UMPKYyNs OTMETLTE Ha KOOpAWHATHOM ny4e yucno a (pwc. 63).

Puc. 63 0 1 b

Ha kKoopAWHATHOW OCW OTMEYEeHbl TOYKM C KoopauHatamu: 0, 1, b

(puc. 64). C NnOMOLLbID LUMPKYNS NOCTPOWTE TOYKU C KOOpAUHATaMu:
-1, -b, b+1, b—-1, 1-b, -b-1.

Puc. 64 0 1 b
Ha koopanMHaTHOW OCKM OTMEYeHbl TOYKW ¢ koopauHatamu: 0, a, b.

C nomouwbio UMPKYNs NOCTPOWTE TOYKM C KOoopAuHatamu: —a, —b,
a+b,a-b, b—a, —a—b (puc. 65).

Puc. 65 0 a b

Ha pucyHke 66 ykazaHbl koopawHatel Touyek A w B. Hangurte
KoopauHaTy Toukn C.

D 4 B ® 4 B C
a b a a+b
2
B
) ¢ A B D4 ¢ B
a+b b a b
66 2
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(ZEN Onpegenute koopanHaTbl TOHEK, AENALLMX OTPE30K AB Ha yeTbipe
paBHble 4acTW, ecnu:

a) A[2§), B (4); 6) A[--?—J, B(%).

1

[3[A a) CpeaHee apudmeTtuyeckoe yncen 4 R

4ymcno a.

M a paBHO 2%. Hanpute

6) CpeaHee apudmeTMyeckoe Yyucen a u —% pasHO % Hanpute

4YUCNo a.

’)EE! OTtpesok, coeguHsilowmii Toukm 0 1 1 HA KOOpPOUMHATHOW OCKU, pa3s-
Aenunu nononaam — rnony4nnn gsa oTpeska. Npasbldi OTPE30K pas-
genunu nononam — noayynnu ewe asa otpeska. [paBblil U3 HUx
pasgenunu nononam W T. 4. 3anuinvte KOopAuHaTbhl NATU NEepPBbIX
nony4yeHHbIx Takum obpasom Touyek. Onpepenute 6e3 BbIMUCNEHUIA
KOOpPAWHATLI CRNenylwmx nNaTu Takux TO4Yek.

e s
& AT
= .27, YpaeHenus

Eciu m3BecTHO, 4TO cyMMa 4ducJjga, o0o3HaYeHHOro OYKBOM X, U 4YH-
cina 5 paBHa 8 m TpebyeTcsa OIpPeAeINTh, KaKoe YHCJI0 00o3Ha4YeHO OVK-
BOIl X, TO TOBOPAT, UTO HAAO PEIIMTH YpaBHeHHe X + 5=8.

RO[!HBM YpaBHeHHMHA HAaA3BIBAKT TaKOe 4YHCJI0, INPH NOACTAHOBKE KO-
TOPOI'O B YpaBHEHHE BMECTO X IIOJIy4YaeTCcdA BePHOEe YHCJIOBOE PaBeHCTBO.

PeruTh ypaBHeHHe — 3HAUUT HAWTH BCe €ro KOPHH.

fipymep 1. Peminm ypasHenue x +5=38.

PeweHwne. B Jesoit uacTH ypaBHEHMsl 3alMCAHO YHCIO X+ 5,
a B mpaBoil paBHOe emMy uucjao 8. PaBeHCTBO He M3MEeHUTCSH, e€CJIM IIpa-
BYI0 U JIEBYIO €r0 YaCTH YMeHBIIUTH Ha H:

x+5=8,
x=8_5,
x=3.

OrserT: 3.

ObBIUHO B TAKOM cJiyyae TOBOPAT, UTO YHCJIO 5 IIepeHeCJH B IIpa-
BYIO YACTh VPABHEHUS C INPOTHBOIIOJIOMHBIM 3HAKOM.

Mpumep 2. PemuMm ypaBHeHHE x — 2 =35.

Pewenne. IlepeHecéMm umcyo (—2) B mpaBylw YacTbk ypPaBHEHMHA
¢ IIPOTHBOMIOJIOKHBIM 3HAKOM!:

OrserT: 7.
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Mpumep 3. Pemmm ypaBHeHue 3x = 4.
Pewenwue. [Ipousseaenne yncesn 3 u x paBHO 4, pABEHCTBO He M3-

MEeHHUTCH, eCJHU MPAaBYIO M JEeBYIO ero YacTH pasfesiuTh Ha 3:
x= 48

x=11.
3

1
OTBerT: 1-?: .
OO6BIYHO B TAKOM CJiydae IOBOpPAT, 4TO 00e HacTH ypaBHEHHUA pasie-

1
U Ha 3 (MM YMHOMKHJIH HA E)'

MMpumep 4. Pemium ypasHenue 3 — Ex ='5.
Pewenune. 1) IlepeHecém umcao 3 B IpPaBYyIO 4YacTk ypaBHeHUHA

C MPOTHUBONIOJOMHBIM 3HAKOM.
1

——x=5-3,
2
1
-=x=2.
Rl
2) Haiiném HeuU3BEeCTHOE UHCJO X, pasfejuB o0e YacTH ypaBHEHHUSA
1
Ha |—-= |
o[- |
x=2:|-=|
(-3)
x=—4,
OreserT: -4,
Mpumep 5. Pemnum ypasuenue 5x=3x — 6.
U3

PeweHwue. PaBeHCTBO unces 5x U 3x —6 He U3MEHHTCH, €CIH
ofenx yacTell paBeHCTBA BBIYECTH II0 YUCJIY 3X:

5x—-3x=-6.
IIpumeHss pacnpeneluTeNbHEIN 3aKOH, IOJYUYUM
(5-3)x=-6,
HJIHA
2x=-6.
Haiiném HemsBecTHOE YHCJIO X, pas3fieJiuB ofe YaCTU 3TOTO ypaBHE-
HUA Ha 2!
x=—-6:2,
x=-3.
OrBerT: -3.
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ABNAETCA NN YUCNO 2 KOPHEM YpaBHEHWS:

a) x-2=0; 6) x+4=0; B) 2x=4;
ry 3x-4=x; a) x+3=2x+1; e) 3x+4=6x-2?
PewwTe ypasBHeHne (619—629):
a) x—2=0; 6) x+4=0; B) 100+ x=0; r) x—5=6;
n) x+2=5; e) x—11=-T7, X) 12+ x=17; 3) x+7="7.
a) 5+x=3; 0) -7T+x=-2; 8) x+3=-6;
ry 12+x=-8; n) x+18=18; e) —13+x=-5;
1_o. _o_ 1. —a4=11
>|<)x—§‘2, 3) x 2—2, ) x 4—13.
1. 11 11
) x-3=5i 0 x-3=3 8) X175~ 12
1 1 . 1 _
ry x—-1=-- ,u.)?+x—11, e) 15+x~
1_ .32 7L e=0l. _ol__43
X) x—6§— 33, 3)9+x—22, n) x 22 15.
a) 2x=4; 6) 6x =24, B) 7Tx=-14;
r) —5x=100; n) —2x=-8; e) 12x=-36.
a) 3x=2; 6) 6x=-7,; B) —2x=-13; M) Er=(0)
n) -5x=0; e) —x=2; X) —x=0; 3) —x=-5.
1 _ 1. o, _ 1.
a) 2x=5. 6) 3x——4, B) 2x—4,
1 : S,—1: _1e- 3.
r) 5x—3, n) 4x—1, e) 3:c 3k
2 : dx=S8. =11
X) —:{-x—O, 3) 4x-—25, n) 2x—13.
a) 2x-6=0; 6) 12+3x=0; B) -x+7=0; r) 15-3x=0;
n) 3x+1=7;, e)5-2x=1,; X) bx—-2=1; 3) -5x-2=-12.
a) 3x+2x=10; 6) 5x+x=6; B) 4x+2x—-7=05;
ry 7x+x+3=19; n) 5=4x - 3x; e) 8=3x—x;
X) 3x-1=2x; 3) 3x-6=x.
a) x+3=3x-7; 6) 3—x=1+x; B) 7Tx+2=3x-10;
_ : le_3=0_1,. ol 1.
r) 5x-8=3x-8; o) 5% SI=12 3% e) 5x 24—2x,
X) gx-—1—4x 6; 3) 2x 5=3% "3
a) 2(x—5)=9; 6) 12+3(x—-1)=0; B) —(x+8)=3;

r) 1-5(2-3x)=6;
X) 2x—(7T+x)=2;
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n) 7-3(x+1)=6;
3) -3-3(3-2x)=1.

e) 5-2(3-x)=11,



EFER a) 3(x+2)-x=10; 6) 8=3(x-4)-x;

B) 4x+3 (x—-7)=5; r) 3(x—1)+x=2x;
n) 5-x=4(x-3); e) 5(x+4)+x=6;
X) 7—(2x+3)=9; 3) 3(x—7)—-6x=—x;
") %(x—4)+3x=5; K) 2(x+%)—x=3%;
n) 5x—(%x+9)=18; M) -2(%“7):-21.

= ..L[. Pewenue 3aaa4y ¢ nomowbio
YPOBHEHMMH

C DoMOIIBI0 YPABHEHWM MOJKHO pelnars MHOrde 3ajauu. [lna ato-
ro HYKHO:

1) HeM3BECTHYIO BeJIMYHHY 0003HAYUTH OYKBOIi;

2) HCHONL3YS VCJIOBHA 3aJa4YM, COCTABHUTL YpPABHEHHE;

3) pellMTE COCTaBJEHHOE ypaBHEHUE;

4) oTBETHUTH HA BONPOC 38Ja4H.

3agaua 1. YueHHMK 3agyMaj 4YUCJIO, YBEJIHYHT €ro B 2 pasa, IIpHU-
oaBun 3 u nmoaxyunsn 7. Kakoe umeno ou 3aayman?

Pewenne. IlyeTe yuYeHHK 3agyMal YHCIO X, YBEIUYHT €T0
B 2 pasa ¥ noayuma 2x, npubaBuya 3 M Noayumia 2x +3, 4TO IO yCJIO-
BHIO 3ajaun paBHO 7. CocTaBMM ypaBHEHHE U DEIIMM ero:

2x+3=1,
2x=T7-3,
2x=4,
x=4:2,
x=2.

OTBer: ydeHHMK 3aAyMajJ 4uCcJIO 2.
3ajgaua 2. B knacce 37 yuamuxcs, IPUIEM MAJIbBUMKOB Ha 5 00Jb-
me, ueM jgeBouek. CKOJBKO [eBOYEK B KJacce?
Pemenwue. Ilycrs B Kjacce X JIeBOUEK, TOTJa MAaJbYHUKOB (X + 5).
Bcero B kmacce 37 yuammxcsi. CocTaBUM ypaBHEHHEe W PEIIMM ero:
x+(x+5)=37,
2x+5=37,
2x=37-5,
=l A
x=32:2,
x=16.

Oreer: B K1acce 16 neBouex.

123 Fnaea 3. PaunoHanebHeie yvwcna



3amaua 3.V Gpara U cecTphl OBLIO MOPOBHY AeHer. Bpar KymuJ
3 OIMHAKOBBIE PYUYKH, U Yy Hero ocrayoch 30 K. Cecrpa xkynuna 2 Taxkue
e PY4YKH, U y Heé ocraysock 1 p. 80 k. CKOJBKO CTOMT pyukra?

Pemenwue. ITycrs pyura crout x K. Torga y 6para 65110 (3x + 30) K.,
a y cectpsl 6b110 (2x + 180) k. Ilo ycuoBuo 3aauym AeHer y HUX OBLIO
nopoBHY. CocTaBUM ypaBHEHHE W PEIINM ero:

3x +30=2x+ 180,
3x—2x=180-30,
x =150,

OTeeT: pyura crour 1p. 50K.

. 4
3anmaua 4. Haiigmure uucno, 7 KoToporo passl 12.
1
Pemenne. ObGo3Hauum HemaBecTHOe yucio uepesd x. Torzaa 3 3TO-

4
ro 4ucJia paBHBI -5—x , naaa 12. CocraBuM ypaBHEHHE M DeIIHM ero:

=12
5 4
x=12:g,
x =15,

OreeT: 150 — HEeM3BECTHOE YHCJO.

O60o3HaysTe OAHY U3 HEWU3BECTHbIX BEMYUH Yepe3 x WU Bblpasute
4yepes x OTBET Ha BONpoc 3anadyn (630—633):

[ZIA a) Korga Malwa npo4uTtana HecKoNbko CTPaHuL, KHUrKM, TO en octa-
nocb npo4yutath Ha 40 cTpaHuy Oonblie, YeM OHa YXe npoyurtana.
CKOnbKO CTpaHuy, B KHUre?

6) Korapa ©bino NpolaeHO HECKONbKO KWIOMEeTPOB, TO OCTanoCh
nponth Ha 10 KM MeHbWe, 4emM yxe nponaeHo. Onpepenute BCE
paccTosiHME.

B) B MHOroataxHoMm goMe ABYXKOMHATHbIX KBapTUp B 3 pasa 60nb-
we, 4eM OOHOKOMHATHbIX. CKOMbKO BCEro B 3TOM [OME ABYXKOM-
HaTHbIX U OOHOKOMHATHbLIX KBAPTUP?

r) B HEKOTOPOM NOCENKEe UMEIOTCA TOMNb-
KO OOHO3TaXHble W OBYX3TaXHble AoMa,
npuyYém asyxaTaxHbix gomoe B 10 pas
MEHbLUE, 4eM OAHO3TaXKHbIX. CKONbKO
BCEro AOMOB B 3TOM nocénke?

[EXR B sase nexano 15 abnok. Jawa yro-
cTuna Tpeéx noapyr, Aas BCEeM sBNOK
nopoBHy. Ckonbko §6n0k OcCTanochb
B Base?

124 rnass 3. Palliosanbing @



a) Nana B 3 pasa crapwe cbiHa. Ha CKOMLKO NEeT CbiH MONOXe
nanbi?

6) Joyb B 4 paza Mnagawe mambl, Ha CKONbKO neT mama craplue
cBoeil fouepn?

B) Mana Ha 28 neT crtapwe cbiHa. Bo ckonbko pas OH cTaplue
CbiHa?

r) Mama Ha 24 roga crapwe aovepwu. BO CKONbko pas oHa crap-
we poyepu?

a) Y4eHuk 3agyman 4mcno, yBenuuun ero B 3 pasa 1 ymeHbluun
peaynstat Ha 5. Kakoe uyicno oH nony4mun?
6) YyeHuk 3agyman 4ucno, ymeHblWwwun ero Ha 3 v yBenuyun pe-
3ynetaT B 5 pa3. Kakoe 4yucno oH nony4un?

0O603Ha4YbTE HEM3BECTHOE YUCNO BYKBOWM U COCTaBbTE YPABHEHMWE MO
YCNOBUK 3a4a4u:

a) 3apgymanu 4ucno, npubasunun Kk Hemy 8 u nonydunu 33.

6) 3agymanu 4Mcno, yMHOXWUAKU ero Ha 4 v nonydunu 52.

B) 3agymanun 44cno, YMHOXWSIM ero Ha 7, K Npou3BeaeHuto npmuba-
Bunu 12 n nonyyunu 26.

r) 3agymanu 41ucno, Bbi4IW U3 HEro 4, yMHOXUAW PasHoOCTb Ha 5
U nonydman 35.

OpgHo 4ncno Ha 6 Gonblie gpyroro, a ux cymma paeHa 18. Co-
CTaBbTe ypaBHEHME MO YCNOBMIO 3agaqyun, 00603Ha4ne OykBOiA:
a) MeHblUee 4Yucno; 6) 6onbwee ymcno.

OaHO 4ueno Ha 4 MeHblue gpyroro, a ux cymma paeHa 22. Co-
CTaBbTE ypaBHEHWE MO YCNoBWIO 3agayun, 0603Ha4mB ByKBOI:
a) MeHbllee Y4ucno; 6) 6onbliee 4ymcno.

CocraBbTe ypaBHeHMe No ycnoBuio 3agadn, 0603Haqyme OykBOU He-
M3BECTHOE 4MCcno, u pewunte ero (637—652):

a) OaHo umcno 8 5 pas 6onbwe Apyroro, a Ux cymma pasHa 42.
6) OaHo ymeno B 3 pasa MeHblue APYyroro, a Ux cyMmma paBHa 28.
8) OaHo uicno B 4 pasa Gonblue Apyroro, a Mx pasHoCTL pasHa 39.
r) OaHO 4Yvucno B 7 pa3 MeHblle Opyro-
ro, a X pa3HoCTb pasBHa 54.

a) Bpar Haweén B 3 pasa 6onblie 6enbix
rpuboB, 4em cectpa. Bcero oHm Hawnm
24 Genbix rpmba. Ckonbko 6enbix rpu-
60B Hawen 6pat U CKoAbKo cectpa?
6) Ha aByx nonkax 63 KHUru, NpU4EM
Ha OQHOM B 2 pasa MeHblEe KHUT, 4em
Ha apyror. CKONbKO KHUAI Ha Kaxaomn
nonke?
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a) B kHuxke 60 ctpanuu. Mpountan B 2 pasa 6Gonble CTpaHuu,
4Yem ocTanock npo4mTaTh. CKONbKO CTpaHWL, OCTanoCb NpPoYMTaTh?
6) Ha aBTOMOOWUNBLHOI CTOAHKE CTOUT 72 aBTOMOOWAS, MPUYEM
nerkoBbix aBToMobunein B 7 pas 6onblie, 4em rpysosbix. CKONbKO
rpy30BbiXx aBTOMOBGMNEn Ha aBTOCTOAHKE?

a) Y xo3anku 6eno 20 kyp v uybinnat. Kyp 6bino B 4 paza meHblue,
4yem UpbInAaT. CKONbKO UbINAAT 6610 Yy X0381MKA?

6) Y xo3siku Gbno 16 yToK U yTaT. YTOK BbINO B 3 pasza MeHbLle,
yem yTaT. CKONbKO yTAT ObINO Y XO358AKN?

a) Kycok nonotHa B 124 m Haoo paspes3aTb Ha OBe 4acTu Tak, 4To-
6bl AnuMHa ogHon yactu Obina Ha 12m Gonbwe, yem apyroi. Mo
CKONbKY MeTpOB nonoTtHa Oyaer B Kaxaool Yactn?

6) Kycok neckun anvHoin 16 M Hago paspesatbh Ha ABE 4acTW Tak,
4yToBbLlI ANMHA ogHOW 4YacTu Bbina Ha 1 m Bonbwe, Yem apyrown. Mo
CKOJIbKY METPOB Nnecku OyaeT B Kaxaon 4actu?

a) B wkony npueeann 690 ctonoe u cTynbes. CtynbeB Obino
Ha 230 6onblwe, yem cTonoB. CKONbLKO CTONOB W CTYNLEB B OTAENb-
HOCTK NPUBE3NWU B LLKONY?

6) B copeBHOBaHusix NO nbikam yyacTtsoBanu 53 4enoseka. [e-
BoYeK Oblno Ha 17 MeHblue, 4eM ManbyukoB. CKONbKO ManbynkoB
W OEeBOYeK B OTAENbHOCTM y4acTBOBaNO B COPEBHOBAHWAX?

JBoe ponxHbl nopenuts mexay coboin 15p. Tak, 4Tobbl OAHOMY
poctanocb Ha 4 p. Gonbwe, 4em apyromy. CkonbKO OOCTaHETCH
Kaxnoomy?

a) 3a koHdeThl 3annatunn B 3 pasa 6onblue, UM Ha 6 p. 6onblue,
yem 3a neyeHbe. CKONMbKO 3annatuam 3a neyeHbe?

6) 3a TeTpagu 3annatunu B 4 pasa Oonbwe, wim Ha 7 p. 20 k.
6onble, 4em 3a nuHenku. CKoNbKO 3anfiatwiu 3a NuHenkn?

a) Nana B8 8 pa3 crapwe govepu, a A0YbL Ha 28 neT mnaguwe nanbi.
Ckoneko net nane?

6) Mama B 6 pa3s craplwe cbiHa, a CblH Ha 25 net Mnagwe mMambl.
Ckonbko netr mame?

Ha conHbllwKke rpennucs HECKONb-
KO KOWweK. Y Hux BMecTe nan Ha
10 Gonble, 4em yweit. CKONbKO KO-
LeK rPenocb Ha CONHbILWKE?

Jecatn cobakam 1 KOWKam CKOp-
Munn 56 ranet. Kaxaon cobake no-
ctanock 6 ranert, a Kaxoow Kowl-
ke — 5 raner. Ckonbko 6bino cobak
M CKONbLKO KOLLEK?
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B xo3siicTBe MMeloTca Kypbl 1M 0BUbl. CKONbKO TeX W Opyrux, ecnv
M3BECTHO, Y4TO Y HUX BCEX BMECTE:
a) 19 ronos u 46 Hor; 6) 30 ronoB u 74 Horu?

Y nATHaguaTLU TPEeyronbHWKOB W 4Y4eTblpéxyronbHukoB 53 yrna.
CKONbKO TPEYrONbHWUKOB U YEeTbIPEXYrONbHUKOB B OTAENBHOCTU?

a) Cymmy B 74 p. 3annatuam OAeBATHAAUATLIO MOHETamu no 2p. u
5 p. Ckonbko 6610 MOHET no 2 p.7?

6) Ecnu pasmeHsaTe 27 pybneil Ha rPUBEHHUKN W ABYrPUBEHHbIE'
Tak, 4ToBbl BCex MOHeT 6bino 170, To ckonbko BGyger rpuBeHHUKOB
M CKOJILKO OBYTPUBEHHBLIX?

U3 «Apugpmetukn» J1. @, Marnvykoro. Cnpocun HEKTO y4uTens:

— CKONbKO MMeellb y4eHukoB y cebsi B ydeHun, mbo xo4y oTtaatbh
Tebe B y4eHue CBOero chbiHa?

YuuTtenb xe oTsevan emy:

— Ecnu npup€t Ko MHEe ewe CTONBbKO, CKOJIbKO WMEel, Oa ewg
NOMOBUHA W ELE 4YeTBepTb W elwe TBOW CbiH, TO Bymer y MeHs
100 y4yeHukos.

CKONbKO Y4EHUKOB BbINo y ydyutens?

(Tpeuws.)

— Ckaxu MHe, 3HameHuTbI Mudarop, CKONbKO Y4EHUKOB noceLla-
0T TBOIW LWKONY U ChAywaiT TBou Gecenbl?

— Bort ckonbko, — otBeTun dunocod, — NONOBUHA U3y4aeT marte-
MaTuKy, YeTBepTb My3blKy, ceabMasa 4acTb NpebbiBaeT B MONYaHuU
W, KPOME TOr0, eCTb €LIE TPW XEHLUWHbI.

AONONHEHNMA K FNAEBE 3

."_:

YKBEHHDLIE EbIPAXEHNA ik

Ecam B UMCIOBOM BHIPAKE€HHM HEKOTOPHIE (MIH BCE) YHCJIA 3aMEHUTH
OyKBaMH (pasHble YHCIA — PA3HLBIMHU OYKBaMM), TO IOJYYHTCA OYKBEH-
HOoe BhIpaxkeHue. Hampumep, ecsim B YMCIOBOM BbIpaskeHum 2+ 3 3ame-
HHUTHL umcsio 2 Ha OYKBY @, uuciao 3 Ha GYKBY b, To monyuutcsa OYKBeH-
HOe BBIpaj)keHHe a + b.

MBI y:Ke NOJIB30BAIMChL OYKBEHHLIMHM BblpaskeHusiMu., Hanpumep,
NIPOM3BOJIbHBIE HATYPAJIbHBIE UHC/Ia Mbl 00O3Hauanlu OykBamMu a, b, ...,

P

IIPOU3BOJbHOE PAIlMOHAIBHOE YHCI0 MBI 0003HAYANIN —, TJle p U ¢ — 1e-
q
asle aucaa (g #0).

' TPUBEHHWK W ABYIPUBEHHbLIA — CTApUHHbIE Ha3BaHMA MoHeT B 10 u 20 k.
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Ecin B OYKBEHHOM BHIDa)KEHUH 3-a—7 BMECTO @ IOACTABHTH YH-
cJ0, HampuMmep 3, TO HOJYYATCS UHUCIOBOE BhIpa)kenue 3-3— 7, pas-
HOe 4Hcay 2. 9TO YHCJ0 HA3LIBAKOT 3HAYEHHEM OYKBEHHOTO BbLIPAaKeHHH
3:-a-T npu a=3.

lMMpumep 1. HalinéMm 3HaueHHe OYKBEHHOI'O BBIDA:KeHUs 7 -X+2-Xx
npu x=-2,

Pewenwne., 7-(-2)+2-(-2)=-14-4=-18.

B GyKBEeHHBIX BBLIDAKEHHUAX OOBIYHO He MMIIYT 3HAK YMHOMKeHH:A ()
MeRAy uncaaMu U Oykpamu. CUHTAOT, HampuMep, 4yTo 8-y =8y.

ByxBeHHble BBIDAXKE€HUS IPHUMEHSIOT s 3anucH (popmyn. Dopmy-
Jla — 9TO 3allHCh MATEMATHYECKUX M APYIrUX 3aKOHOB € IIOMOIIBIO OYK-
BEHHBIX BhIpakeHHH. Hampumep:

1) P=2(a+b) — popmysa mnepuMmMeTpa NIpPAMOYIrOJbHUKA, TIJe
a u b — CTOPOHBEI OIPAMOYTOJBHUKA;

2) S=ab — popmysna naomaan NPAMOYTOJBHHKA, r'Ae a U b — cro-
POHBI NPAMOYTOJIbHUKA;

3) V=abe — dpopmyna o6béMa IPAMOYLOJLHOrO IapaJijiejenunesa,
roe a, b u ¢ — ero AMuHA, IIUPHUHA U BBHICOTA;

4) s=vt — opmyJsia IyTH PAaBHOMEDPHOTO ABHIKEHHUA IO IIPAMOI, rae
U — CKOPOCTb, ¢ — BpeMs IBHIKEHHS;

5) P=4a — opmyna nepumeTrpa KBajpara, e a — CTOPOHA KBa-
apara;

6) S =a? — dopmyna nionraaun KBajapara, rjae @ — CTOPoOHAa KBajapara.

[F¥W 3amenute unucno 5 OYKBOW a B YMCNOBOM BbipaKEHUN:
a) 7-5-1; 6) 2-5-5:8.
3anuwnte nonydyeHHoe OYKBEHHOE BhbIpaXeHue,

(I8 nNMpueegute npumepbl BYKBEHHLIX BblpaKeHWA.

[F3R nMopcrasste BMecTo GykBbl a B OyKBEHHOE BbipaxeHue a + 3 4Mcno:

a) 5: 6) 3: B) 1; r) 0; ) —1; e) -3.
m HahouTte 3HaveHue OYKBEHHOro BbiPXEHWA 7 + x MNPy X, PaBHOM:

a) 0; 6) 3; B) —1; r) —4; n) -7; e) —10.
Rﬁ-ﬂ BoipaxeHue a + 2 — 370 cymma a u 2, BolpaxeHue 3 —x — 3T0 pas-

HOCTb 3 u x. lMpoyuTanTe OBYKBEHHbIE BbIPAXEHUS:

a) 5+a; B) 7-a; B) 4 —x; ry a+12;

n) 2a; e) 7b; x) —3a; 3) a+(-3).

[F8 BouvcnuTe 3HavyeHue OYKBEHHOrO BblpaXeHus no obpasuy:

a)'10-'4x npuv x=-5'.
PeweHue. MNpn x=-5 10-4x=10-4.(-5)=10+20=230.

6) 2x+1 npu x=5; B) 6+ 8x npyu x=-1;
r)y 5—4a npn a=2; n) 3—7b npu b=-2.
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5 -

Haripute 3HaveHne OykBeHHOro BbipaxeHus (659—660):

a) a+b npu a=1, b=3; 6) a—-b npu a=-2, b=4;

B) 2x—y npn x=5, y=6; r) 3x—2y npu x=-1, y=-4.
£ 3. _i _ 1

a) abana—z,b—1g, 6) 2(a+b) npwa—10,b_12,

1 1
npma=-—, b=1=, ¢=2.
B) abe npu a 3 2c

Hangunte 3HaveHne kaxporo OyKBEHHOro BbIPAXKEHUS MPU yKasaH-
HbIX 3Ha4eHuax x (661—662):

x 1 3 0 -1 -5 s

CTOopoHbI MpAMOYronbHUMKa a 1 b. 3anuwute dopmyny nepumeTpa
NPSMOYronbHUKa. Bbluucnute nepumeTp npw:
a) a=2cm, b=3 cm; 6) a=7cm, b=9 cwm;

1 4 1 1
B - 1_ C 1 b = = ; = " ! = n CM'
) a 5M 35CM r) a 220Mb 34
CTopoHbl npamMoyronbHuka a v b. 3anuwute dopmyny nnowanm

MPAMOYrofibHUKa. Beluucnute nnowanbs npu:
a) a=2cm, b=7 cm; 6) a=4cm, b=5cm;

1 2 ) _ l o l
B)a—3§CM,b—2€CM, F)a—-BSCM.b—14CM.

CropoHa kBagpaTa a. 3anuwmte Gopmynbl NepumeTpa U nioLanm
KBagpara. Belyucnute nepumetp W NNowaab KBaaparta mnpu:
a) a=3cm; 6) a=8cm; B) a= 10 cm;

1 . _al . _ E
r)a—a,n,m, ,D,)a—SQCM, e}a—24CM.

Huronsexni, 6 ka. 1 29



EZR [nvea, wupuHa M BbiCOTa MNPAMOYrONLHOIO napannenenvnena

a, b, c. 3annwwute dopmyny 06bEMa NPAMOYronLHOro napannene-
nunena. Boluucnute obbém npu:

a) a=2cm, b=3cMm, c=5cm; 6) az% cM, b=4cMm, c=5cm.

Pebpo kyba a. 3anuuute dopmyny obvéma kyba. Bbliumucnute
00BbEM npu:
a) a=4cm; 6) a=5cm; B) a=10cm.
CoctaBbTe OyKBEHHOE BbIPAXEHWE ANS BbIMUCAEHUS naowagu S
durypbl (puc. 67).
a) 6) B)
a b [—q—b——>—|
c
a a
¢ d
e
r) b m) ) b
E C
b c
C d a
a a
d
Puc. 67
Pewwute 3apady, coctaBnss 4yvucnosoe BbipaxeHue (669—671):
a) Kynunu 7 Tetpaaei no 50 k. n 2 pyyikm no 3 p. Ckoneko 3anna-
TUAKX 33 MNOKYNKy?
6) Kynunu 4 nuuenkn no 40k, n 3 yroabHuka no 80 k. Ckonbko
coaywn nony4wnu ¢ 5p.?
a) TypucTt exan 24 Ha noesge Co CKOo-

pocTbio 60 KM/4 1 WEN newkomM 34 co
CcKOpOCTbIO 5 KM/4. Kakoe paccTtosHue
npeoponen Typucrt 3a 54?

6) davna mapwpyta 400 kM. TypucTt
exan 44 noe3goM CO CKOPOCTbIO
65km/4 1m 24 aBToBycoM CO CKOPO-
cToto 60 km/4. 3a CKONbKO 4acoB OH
NPOMAOET OCTATOK MNyTWU NELIKOM, ecinn
6yaeT Mot Co CKOPOCThIO 5 KMm/4?

130




a) B 6purapge 8 manspoe, kaxaplh 3a 24 MOXET NOKPacuTb OL4HO
OKHO. 3a ckonbko 4acos Opuraga nokpacut 24 okHa?

0) bpurage 13 8 MansipoB HyxHO NokpacuTb 40 okoH. Kaxabiin ma-
NAp 3a 24 MOXEeT NOKpacuTb 0AHO OKHO. CKONMbKO OKOH OCTaHeTcs
nokpacutb 4yepe3 8 4 pabotel Gpurags!?

Pewwute 3apavy, coctaBuB OykBeHHOE BblpaxeHue (672—673):

a) Kuura ctout x p. CKoAbKo CTOAT 8 Takux KHUr?

6) Kynunn 10 Tetpagen no x p. n 3 pydkm no 3 p. Ckonbko 3anna-
TUAW 32 NOKYNKY?

B) Kynunu x nuHeek no 40k. n 4 terpagu no 50 k. Ckoneko caa-
4yu nonydmnun ¢ 5p.?

a) TypucT exan x4 Ha noesge co CkopocTbio 50 KM/4 1 WEen new-
KOM 24 CO CKOPOCTbiO 4 KM/4. Kakoe pacctosHwe npeoponen Ty-
pUCT 3a BCE Bpema?

6) Onuna mapwpyta 400 km. TypucT exan 4 4 noe3aoM CO CKOpO-
CTbiO x KM/4 n 34 aBTobycom co ckopocThblo 70 KM/4. 3a CKONb-
KO 4acOB OH MPONOET OCTATOK NyTW newkom, ecnu OyoeTr uath co
CKOPOCTbID 4 KM/4?

Yepes ogHy Tpyby MOXHO HanonHute 6accenH 3a a MUH, a 4Yepes
Apyryio — 3a b MuH. Yepes cKonbkO MWHYT HanonHuTcs BacceiH,
ecnun oTkpbiTb 06e Tpybul? CocTtaBbTe OYKBEHHOE BbipaXeHue Ans
nony4eHna OTBeTa, HAMAWUTE ero 3HavYeHue npu:

a) a=230, b=20; 6) a=70, b=230; B) a=60, b=90.

CoctaBuB OyKBEHHOE BbipaxeHue, pewunTte 3agaqn (675—676):

CecTtpa Hawna x rpubos, a 6Gpar B 2 pa3a Gonble. CKONbKO rpu-
6oB Haweén 6pat? Ckonbko rpMbOB OHM HalNM BMecTe?

a) Ha peweHue npumepos Bacsa 3atpatun x MWH, @ Ha pelleHue
3apgaym Ha 10 muH Bonblie. Ckonbko MUHYT Bacs 3atpatun Ha Bcé
3apaHune?

6) B knacce x geBo4vek, a MasbyMKoB Ha 4 MeHblue, YeM OEeBOYEK.
Ckonbko BCero yvauwimxcs B knacce?

HoxkAIuIsAE M

677.

yucen B BMOE npasuna.

Jokaxute, 4TO ecnu U3 CyMMbl OBYX YMCEN BblHECTb MX Pa3HOCTb,

TO NONY4YUTCA YOBOEHHOE MEeHbLUee 4YUCNno, T. €. Ans Nodbix Yncen

a wnb (a>b) BepHo paBeHCcTBO (a +b)—(a—b)=2b.

HdokaxuTte, 410 ana nobbix Ynucen a u b (a > b) BEPHO pPaBeHCTBO
(a+b)+(a—-b)=2a.

Chopmynupyitte nokasaHHOE CBOMCTBO CyMMbl M Pa3HOCTM [BYX

131



BoOxAILISEAEM

[?fE] B ctapuHy ana peweHus 3apa4y nofb30Banvcb TakMMKU npasunamu:
4T06bl MO CYMME M pPas3HOCTM ABYX 4Mmcen Hantu Gosibluee 4nucno,
: Hago K nonycymme AByX Yymcen npubaBuTb WX NMOAYPasHOCTb; Y4TOObLI
g HalNTV MEeHbLUee YUCNO, HAAO U3 NONYCYMMbl ABYX YACEN BbLIYECTb
: WX NONYpPa3HOCTh. ,D.onca»(uTe paBeHCTBaA:

a+b a-b . a+tb a-b _

...... T e T nnmmm I

a) Cymma agyx uucen pasHa 37, a pasHocTb 13. HaliguTte 3T yucna.
6) Cymma agyx umcen pasHa 48, a pasHocTb 12. Hainaute atu yucna.

[ZEM HainawTe Yncna, Cymma 1 pa3HOCTb KOTOPbIX PaBHbl COOTBETCTBEHHO:
a) 49 n 17, 6) 72 n 48; B) 57 u 39; r) 38 n 2.

[ZFRX a) Cymma pgsyx uucen pasHa 304, 0OHO U3 HUX Gonblue APYroro
Ha 50. Hanante atu yncna.
6) Cymma agyx 4ncen 760. OgHo mMeHblwe agpyroro Ha 98. Hanan-
Te 9TU Yucna.

[N Ecnu coBGCTBEHHYIO CKOPOCTb NOAKM OB03HA4UTb X KM/4, @ CKO-
POCTb TEYEHUS Y KM/Y, TO YTO MOXHO HaWTH, BBIYUCAUB X + y; x — y?

Ecnv CKOPOCTb JIOAKM MO TEYEHUID X KM/4, a CKOPOCTb TeYeHus
Y KM/4, TO 4TO Takoe x—y; x —2y?

[ZA Ecnm ckopoCTb NOAKM NPOTUB TEHEHUA X KM/4, @ CKOPOCTb TeHeHUs
Y KM/4, TO 4YTO Takoe x +y; x+ 2y?

2 g

:nrﬂn:nrznhnnnfnnr”

IOns ¢uryp Ha IJIOCKOCTH, KPOMEe CHMMETDHH OTHOCHTEJLHO TOY-
KH, CYIIeCTBYeT ellé OAUH BHUJ CHMMETPHUU — CHMMETPHUS OTHOCUTE]b-
HO MIPAMOIA.

Paccmorpum nse durypst F, u F, n npamywo a (puc. 68). Ecau mnio-
CKOCTh DHCYHKa NEpPersyTh 1O HpPAMOH a, To ¢urypsl F| u F, coBme-
craTcsa. Takme (PUIrypbl HA3LIBAIOT CHMMETPHYHBIMH OTHOCHTEJIBHO MpHA-
MO @.

Puc. 68 ! REER " Puc. 69
132 rinaea 3. PauvonansHse



Puc. 70 Puc. 71 Puc. 72

Ha pucynke 69 moxasana Ta ke ¢urypa F, n npamas b. Ecan mio-
CKOCTHh PHCYHKA IIepersyTh N0 npamoi b, To oaHa yacTes Qurypsr F|
COBMECTHUTCA C APYrod eé uacteio. Taxkyio (QUIrypy Ha3bIBalOT CHMMe-
TPHYHOH OTHOCHTEJIBHO NpsAMOM b, a camy npaAMyl b — OChI0 CHMMe-
TPHH 3TON (PUTYDHI.

CHUMMeTPUYHOCTh OTHOCHTEJBHO NPAMOIl BCTpedaeTca B IIPHAPOJAE,
npugaBasg JHCTBAM JepeBbeB (puc. 70), kpburbaM OabGouer (puc. 71)
ocobyio kpacory. He cayuaiino B [IpeBHei I'penuu CJI0BO «CHMMETPHA»
yHoTpedIsaI0Ck B 3HAUEHUH «KPacoTa», «COPA3MEpPHOCTh, OJMHAKOBOCTH
B PACIIOJIOKEHUM YacTeH IIeJIOro».

CUMMETPUYHOCTh OTHOCHTEJBHO IPAMOH YacTO HCIOJIb3YEeTCA HOpPH
cogganuu repboB u smOaem. Ha monere (puc. 72) usobpaxén repd Poc-
CHH, KOTOPBI MMeeT OCbh CHMMETPHH.

CUMMETPHYHOCTE OTHOCHTEJBHO MPAMOI IIPUCYI]a MHOTHM reoMe-
TpuueckuMm purypam. Ha pucyuke 73 noxasan rpeyroasuunk ABC, cum-
METPUYHBIN OTHOCUTENbHO npsamon BD.

Eers u Qurypsi, umenliue HeCKOJIBKO oceil cummerpuu. Tak, mpsa-
MOYI'OJIbHUK MMeEeT JBe OCH CHMMETPHUH, KBaJApaT — 4YeThIpe, a OKPYHK-
HOCTH WMeeT OeCKOHEUHO MHOT0 OCeil CHUMMeTpUH — Jdad npamas,
OPOXOAAIIAsA Yepes eé HEeHTpP, ABJIseTcHA eé ochio cuMmerpuu (puc. 74).

Puc. 73 Puc. 74
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a

Puc. 75

3axmaua 1, [lama npamaa a U Touka M, He IpUHaAJeNKAIIaa eH
(puc. 75, a). ITocrpoum Toury N, CMMMETPHYHYIO TOYKe M OTHOCHTENb-
HO IPAMOH a.

C momoriso yroJbHHKAa yeped TOYKy M mpoBeaém mnpsamyw b, nep-
NeHAUKYIAPHYIO npsamoi a (puc. 75, 6). Touky nepeceuyeHus NIPAMBIX
b u a oboszmauum K u OTJOKHM Ha npaAMoi b orpesox KN, paBHEIH
orpe3ry MK. Mb1 noayunMm Touky N, CUMMETpHUYHYIO Touke M OTHO-
cCUTeJIbHO npamoi a (puc. 75, 8).

HeiicTBUTE/IBHO, TpAMas b NepuneHAMKYNApPHa NPAMOI @, MO3TOMY
npu meperubaHUM ILIOCKOCTH YepTeska M0 NPAMOM a OJHa YacTh MpH-
MoM b coBMecTUTCH ¢ APYTOil. DTO O3HAUAET, UTO TOUKA, CUMMETPHUUYHASN
Touke M OTHOCHUTENBHO NPAMOM @, IPUHAIJIEKHT OIpAMOH b. A Tark Kak
KN=MK, 1o Touka, cuMMeTpAYHaAsd TouKe M OTHOCHTEJILHO IIPAMON a,
H ecTb Touka N.

3amMeTuM, YTO TOYKY, CHMMETPHUUYHYIO TOYKe M OTHOCHTEJIbHO IpH-
MOM @, MOYKHO IOCTPOUTH C IIOMOIILIO OfHOrO HUpKyad. ITokaxkem, Kak
aTo gnenaercda. Ha mpamoii a ormerum aBe Touku A m B. Iloctpoum
OKPYIKHOCTE ¢ ueHTpom A pamuyca MA (puc. 76, 6). Tak rax OKpy»«-
HOCTh CUMMETPHUYHA OTHOCUTEJIbHO IPAMOU @, T0 Touka N, CUMMeTpHUY-
Hadg Touke M OTHOCHTENBHO NPAMON @, JEKUT Ha STOM OKPYKHOCTH.

a) 0)
M M TA
s
B
a a
Puc. 76
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ITocTpouM BTOPYIO OKPY?KHOCTH C IeHTpoM B pa-
auyca MB (puc. 76, 8). Tak Kak u ara OKpPYX-
HOCTh CUMMETPHYHA OTHOCHTEJILHO MPAMOH @, TO
rouka N, cUMMeTpUuYHasA ToOuKe M OTHOCHTEJIBHO
[IpAMON a, JeHUT Ha 3TOH BTOPOH OKPYIHKHOCTH.
3Hauur, mckomas Touka N ecTh Bropad TOYKa
InepeceyeHnsi OKPYIHKHOCTEMH.
Aanaaa 2. Ilanm rpeyronsauxk ABC (puc. 77,
a). IlocTpouM TPEyroJbHHUK, CAMMETPHUHBIA Tpe-
yroasHuKy ABC oTHOCHUTENBHO npaMoil AB.
IlocTpouM JBe OKPYIKHOCTH C I€HTPaMHU
B Toukax A u B, npoxopauue uepes Toury C.
Touka D mnepecedeHHd ITHX OKPYKHOCTEH ecTb
BepPIIMHA HCKOMOI'O TpeyroabHuka ABD, cum-
METPUYHOr0 TpPeyroJbHUKY ABC OTHOCHTEJIBHO
npsvoit AB. CoeguruB Touku A u D, B u D, no-
JYYUM HMCKOMBIH TpeyroasHuxk ABD (puc. 77, 6).
Gaxaua 3 JJausl npaMas @ U IBe TOUKH A
1 B, nekamjue 1o ogHY CTOPOHY OT 9TOM IIPAMON
(puc. 78, a). Ha npamoili oTMeTHM TaKyIO TOY-
Ky C, uTobnl cyMMa pacCTOSAHHN OT AAHHBIX TO-
yekx A u B go touxku C ObL1a HauMeHbIIIEH.
[TpencraBum, uTo TOuKa A,, CHMMETPUYHAA
TOYKe A OTHOCHTEJIbHO OPAMOI a, yiKe IocTpoe-

a)

a

=,

C

e \
\

6) C
A
D

Puc. 77

\

B
Y

B

Ha (puc. 78, 6). Torpa ans awbdoit rouku C npsamoit a orpesku AC u A,C
CUMMETPUYHBLI OTHOCUTEJNLHO MNPAMOI 4, CJIeIZOBATEJbHO, 3TH OTPE3KH
paBebl. Tak rak AC+BC=A C+ BC, to cymma paccrosnuit AC + BC
Oyner HamMmeHsbileit Torjga, xorjga cymma paccrosHuit A C+ BC Oyger
HauMeHbInei. OUeBMAHO, YTO 3TO MPOM3OHAET TOJNBKO TOrjxa, Korja Tod-

ka C Oyzer Jerarh Ha OPAMON A B.

[Tocrpoum TOUKY A, CUMMETPHUHYIO TOUKe A OTHOCHTEJBHO IIpPs-
moit a. Coepunum Touxku A u B. Ha nepeceuenuu npameix a u A B

HoayyuMm ucxkomyio Toury C (puc. 78, 8).

a) B ¢ B  B)

B

Puc. 78
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Kakue ngse ourypbi Ha3biBalOT CUMMETPUYHbI- B M ¢

_ MW OTHOCUTENbHO NpsMon a? £ Y

EFA No pucyHky 79 onpepenute, Kakasa Touka ' l
CUMMETPWUYHA OTHOCUTENBLHO NPAMOKM a TOYKe: _ el |
a) A; 6)B; 8)C; r)D; n M. A ‘N D

Mo pucyHky 79 onpepenute, Kakoi OTPe30K ay |
CUMMETPUYEH OTHOCMTENBHO MPSAMOA a OT-
pesKy: Puc. 79
a) AB, ©6) BM; B) BC;, r) CD; pn) AN, e) ND; x) AD.

Kakoin ¢urype cMMMETpU4eH OTHOCUTENbHO NpsiMoin a (puc. 79)
npamoyronbHuk: a) ABMN; 6) MCDN; B) ABCD.

[ Kakyio ¢urypy HasbiBaloT CUMMETPUYHON OTHOCUTENBHO MPAMOin a?

[ZXB MoctpoitTe Ha knetyatoin Bymare NPAMOYroNibHUK 4 x 6 U BCe ero
ocu cummeTpun. CKONbKO 0Ceil CUMMETPUN UMEET MPSMOYTrONbHUK?

[ Moctpoiite Ha kneTyatoi Bymare kBagpart 6 x 6 1 BCE ero 0cu CUM-
MeTpun. CKONLKO OCeil CUMMETPUM UMeeT KBaapat?

[ZEXA MocTpoitTe OKPYXHOCTb C LUEHTPOM O u TpU €€ OCU CUMMETPUMN.
CKONbKO OCEN CUMMETPUU UMEET OKPYXHOCTbL?

¥ Nepepucyitte B TeTpaas Te Oyksbl andasuta, y KOTOPLIX €CTb OCb
cuMMeTpuu. [na Kaxaonm U3 HUX YKaxXuTe YUCO OCEA CUMMETPUU.

ABBIrAEEX3UK/AMHON
PCTYOXUYWUWbbLIBIWWA

[EXA Hapwucyinte B TeTpaou durypy, MMEIOLLYIO:

a) oAHY OCb CUMMETPUM; 6) ABe OCU CUMMETPUN.

[EA Nepervute nuct BGymarm nononam, BbIPEXUTE HOXHULIAMMW KaKylo-
HUOYObL GUrypy, UMeloLWyo OCb CUMMETPUN.

[EXA nNeperuute nuct Bymarn, kak nokasaHo Ha pucyHke 80. M3 no-
NYYEHHOTO TPEYroNibHUKA BbIPEXWUTE BbIAENEHHbIE LBETOM 4acTu.
CKONbKO OCell CUMMETPUM UMEET NONYYEHHAsH «CHEXWHKa»?

Puc. 80 ;
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Puc.

Beipexute n3 GyMarn «CHeXWHKy», UMEIOLLYI0 BOCEMb OCEN CUM-
MeTpuK.

JaH oTpesok AB u npamas b, He nepecekawowass 3T0T OTPe30oK.
MocTtpoinTe oTpe3sok MN, CUMMETPUYHbIA OTpe3Ky AB OTHOCUTENb-
HO nNpsMon b.

HaHa npamas b u oTpe3ok AB, nepecekawwmin aTy npsmyio. MNo-
CTpoinTe oTpe3ok MN, CUMMETPUYHLIN OTPe3Ky AB OTHOCUTENLHO
npamoin b. [oe nexwut Touka nepeceyeHus OTPe3koB AB u MN?
Kak 310 006BbACHUTL?

Jan TpeyronsHuk ABC v npsmas b, He nepecekaloulas CTOPOHbI
3TOro TPeyrosbHWKa. INocTpoiiTe TPeyronbHUK, CUMMETPUYHLIA Tpe-
yrosibHuky ABC OTHOCUTENLHO NPAMOon b.

Jan TpeyronsHuk ABC u npsmas b, nepecekarowas CTOPOoHbl 3TO-
ro TpeyronbHuka. [OCTponTe TPEeyroAbHWK, CUMMETPUYHBLIA Tpe-
yronsHuky ABC OTHOCUTENbHO NpPAMON b.

JaHa npsimasi b U OKPYXHOCTb, Nepecekain- a)

was aty npamyio. MoCTPONTe OKPYXHOCTB, B
CUMMETPUYHYIO [IaHHOW OKPY>XXHOCTU OTHO-

CUTENBHO NPSAMOIA b.

Ha nnaxe (puc. 81) nokasaHa xenes3Hasa go-

pora u asa ropoga A v B. YKaxure MecTo A

Ha XXenesHoW gopore, rae Haao NoCTPOUTh

ctaHumio C, 4To6bl CymMMapHas onvHa gopo-  0)

ot A 1o C v ot C po B 6bna HaMMEHb- B
LIen.
B )Kapa(mﬁ OeHb MeaBeXOHOK HanpaBwui- .
CcA 13 ceBoero goma (A) B roctm K ocnu-

Ky (B), HO cHauyana pewwun noaonTn K peke Puc. 81

nonuTb BOAbl. YKaxXuTe KpaTtyanwumin nytb

OT A 0o B C 3axo0oM kK peke (pwc. 82).

[pyroih pas megBexoHoOK Hanpasuaca n3 goma (A) B rocTv K ocnm-
Ky (B), HO CHa4yana pewwn NoAoWTK K peke nonutb BOfAbl, a NOTOM
NOecTb MaNWHbl. YKaxuTe KpaTtyanwuii nyte oT A Ao B ¢ 3axonom
K peke u K Kyctam manuHsel (puc. 83).

«B «B

KYCTHI
MAJIHHBI

82 Puc. 83
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SPEIOFPHNECKAE CEEAEHNA _

OpHO U3 3HAUYEHUH JATUHCKOTO CJIOBA ratio — OTHOIIEHHUE ABYX UH-
ces. Orciofia IMOHATHO ONpeAeeHHe: PAIHOHAJBHBIM HA3BIBAIOT YHCJIO,
KOTOpO€e MO3KeT OBITH IIPeACTABJIEHO KaK OTHOIIEeHHUE ABYX IEJbIX YHCeJI.

Kak 13BecTHO, K MOHATHIO IMOJIOMUTEJIbHON APOOU KaK OTHOIIEHWIO
ABYX HaTypPaJbHBIX YHCeJ MATEeMATHKH NPHILIH O4YeHb JaBHO.

K npusHaHuio OTpHIATENbHBIX Apofeil Kak 4YuceJ MaTeMaTHKU IOJ-
XOAWJIH Toxe jgoJuro. Hynes, BHavajle 03HAYaBIIMKM JHIOL OTCYTCTBHE
Ypcsia, CTajJ pacCMaTpUBaThCHA KaK YHCJIO TOJBKO HOCTe BBEACHHA OT-
puaTeJpHBIX 4Hces. Kak yke orMeudasnochk B riaBe «Ilenbie umciaar,
COBpPEMEHHO€e HCTOJKOBAaHHWE PAllMOHAJBHBIX YHCEJ, OCHOBAHHOE Ha OT-
KJaAblBAHMHU OTPE3KOB HAa KOOPAWHATHONH OCH BIPaBO MJH BJE€BO OT Ha-
4aJIbHOM TOYKH (OT Hyns), Ob1o gaso aumb B XVII Beke.

MHOKEeCTBO BceX pallMOHAJBHBIX 4YMces] obnajaeT CleAyIOLIMM 3a-
MedaTeJbHBIM CBONCTBOM: JitoDasg apudMermyeckas olepanus (Caoe-
HHEe, YMHOMKEHHe, BLIYHTAHHE H JleJIeHHe, 34 HCKJIIOUeHHeM AeJIeHHsa Ha
HYJb) HE BBIXOJAMT 3a Ipeiesbl 9TOro MHoKecTBa. MHBIMEH cJ0BaMH, pe-
3yJBTAT IPHMEHeHUS JI000H Takoi omepamuy K JBYM pPalUOHAJIBHBIM
qpcjaaM JaéT TaKKe palMoHAJbHOe Ymcso. B Takux cayyadx roBOpAT,
YTO MHOXKECTBO 3aMKHYTO OTHOCHTEJbHO BCeX aTux omepauuii. Obparum
BHUMAHHWE, YTO HU OJHO M3 PACCMOTPEHHBLIX paHee MHOMKeCTB YHceJ (Ha-
TYPAJbHEIX, IEJNbIX, IIOJOMKUTENBHBIX PAallHOHANLHBIX) He obmazano Ta-
KHM CBOHCTBOM.

HNayuyenne CBOMCTB MHOKECTB, 3aMKHVTBIX OTHOCHTEJIBHO 3aJaHHBIX
onepanuii, IPpUBeIO K CO3JaHMUI0 o0JjiacTh MaTeMaTHKH, HOCAIIEeH HasBa-
Hue «Teopusa rpynm». 9Ta Teopusas NpUMeHAETCA B Pa3IUUYHBIX pasfe-
Jax HayKH: Kpucraiorpaduu, reomMerpuu, (GUsMKe, MeXaHUKe H T. A.

LI A HNMATENLHBIE SAAAYA

E{ZA a) Puiba Becut Skr 1 ewé nonpuibel. CKonbKo Becut poiba?
6) Knura ctout 30 p. 1 ewe nonkHurn. CKONbKO CTOUT KHUra?

i

m OpuH asToniobuTens pacckasbiBan: «A OTNpaBuICA NyTelwecTsoBaTb
Ha «Mocksu4e», Mess OOHO 3anacHoe koneco. Bpems oT Bpeme-
HW A 3aMeHsN Konéca, U oKasanoCb, YTO MEPBOE KONeco Nnpoexano
1000 km, BTOpOE — 900 kM, TpeThe — 800 km, yeTréptoe — 700 kM
n natoe — 600 km». CKONbKO KUNOMETPOB npoexan asToMobunb?
MoxeT n1 aBToMOBUNUCT Tak MEHATL Konéca, 4Tobbl NepBoe Kone-
co npoexano 1400 km, BTopoe — 1200 km, Tpetbe — 1000 kM, YeT-
Béproe — 800 km u naroe — 600 km?
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Cpegn mMaTemMaTuKoB Kaxabii ceasmoi — dunocod, a cpean du-
nocodoB kaxgblii oeBatbii — matemaTtuk. Koro 6onblie: ¢unoco-
OB MM MaremaTtnkoB?

Bocemb nogpyxek pewwunu obmeHaTseca ¢gotorpaduaMmn Tak, H4To-
Obl y KaXOoW u3 HWUX okasanucb GoTorpaduu ocTanbHbiX NOAPYT.
Ckoneko doTorpaduia ana atoro notpebyerca?

B Hawem knacce kaxgas gesoyka APYXWUT POBHO C TPEMS Masb-
YuKaMK, a Kaxablih ManbyuMK APYXUT POBHO C ABYMSI AEBOYKAMM.
CKONbKO y4allMxCca B Hallem Knacce, ecniv ManbyvMkoB Ha 5 60sib-
we, 4em aesovek?

B nepseHctBe no ¢yrbony npuHUmaloT ydactne 8 komann. Kaxnas
KOMaHga urpaeT C Kaxaoi no ogHoOMy pasy. 3a BbiUrpbill KOMaH-
fa nony4aeT 2 04Ka, 3a HU4YbI0O — 1 04KO, 32 Npourpbiw — 0 OYKOB.
Kakas Haubonbluias M Kakad HauMMeHbluas pasHuua 04Y4KOB MOXET
ObITb MEXAy NepBbiM U NOCNEAHMM MECTOM, €CNN M3BECTHO, YTO
nepsoe MecTO 3aHsina oAaHa KomaHvga u nocnegHee MecTO 3aHsna
0fHa KomaHpa?

Bonblias kopobka koHDET B 2 pasa QOPOXE ManeHbKOW. XOTAT Ky-
nuTb 3 6onblune KOPOBKK 1 2 ManeHbkue, HO ecnu Kynutb 2 60Jb-
wue kopobkn u 3 mManeHbkue, TO NoKynka Byaet aewesne Ha 15p.
Ckonbko CcTOMT Kaxpaas kopobka KOHbeT?

OavH aKckaBaTOp MOXET BbipbiThb TpaHweto 3a 304, apyron — 3a
20 4. MNepsbii npopatoTtan 9 4, NOTOM BTOPOI 3akoH4un paboTty. 3a
CKONbKO 4acos Obina BbinonHeHa pabota?

(Unansa, Xis.)
Ectb kapamba uBeTok,

Ha oguH nenecrok
M4Enok naTas 4acTb ONYyCTUNACH.

Papom TyT Xe pocna
Bcsa B uBeTy cumenraa,
N Ha Hel TpeTbs YacTb NOMECTUNAaCh.
Pa3HoCTE ux Thl HangwW,
Eé Tpuxabl cnoxwu
U Tex nuén Ha Kytait nocaau.
Nuweb opHa He Hawna cebe MecTa HUrae.
Bcé netana To B3ag, TO Brepén u Besne
ApomaToMm LBETOB Hacnaxaanacs.
HasoBu Tenepb mHe,
MoacuuTaBwn B8 yme,
Ckoneko M4Enok Bcero 3gechb cobpanocs.
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(Apmenus, Vil B.) OanH Kyneu, NpowEn Yyepe3 TPU ropoga, U B3bl-
CKanu C Hero 8 NepsBOM ropoAae MOWMHBI NMOMOBUHY W TPETL UMY-
LiecTsa, BO BTOPOM ropofe NofioBUHY W TPeTb [C TOro, 4To ocTta-
Nocb] U B TPETbEM rOPOAE CHOBA B3biCKANW MOMIOBUHY U TPETb
[c Toro, 4to y Hero Owbin0]; U Korga OH nNPUObLIN AOMOW, Yy Hero
octanock 11 paxekaHoB [AeHexXHbIX eauHuu]. UTak, y3Hai, CKob-
KO BCero paxekaHoB Oblno BHadane y kKynua.

W3 Akmumckoro nanuvpyca (VIB.). Hekto B3sin M3 COKPOBWULLHWULLbI

1 - 1
3 pyroi B3an 17 M3 TOro, 4TO OCTaN0Cb, OCTaBW Xe B COKPO-

BulHuue 150. Mbl XOTUM y3HaTb, CKOJLKO ObIIO B COKPOBULLHWULE
nepsoHavanbHo.

N3 «Apupmetukn» J1. @. MarHuykoro. HekTo npuwén B pag, Kynun

1

Urpywek onsi Manbix pebaT: 3a Nepeylo Wrpywuky 3annatun 5 1actb
3 -

BCeX CBOWX AEHer, 3a ApYrylo — OCTaTka OT Nepeoi nokynku, 3a

3 -
TPEeTbLD Wrpywky 3annatun -5- ocTatka OT BTOPOW NOKYMNkKW, a no

npuesne B [0OM HaWEN OCTaNbHbiX B Kowenbke aeHer 1p. 92«k.
CnpalumBaeTcs, CKOMbKO B KOLENbKEe AeHer 6biio U CKOMbKO 3a KO-
TOPYIO UrPyLIKY AEHEer 3anna4eHo.

Ana nepeBo3kn 25 3epkan HaHAT WM3BO34YMK C YCNOBMEM 3ansa-
TmTb emy no 1p. 50Kk, 3a pOCTaBKy Kaxaoro 3epkana B LENoCTu
MU BblHECTb C Hero no 5p. 3a kaxpoe pasbutoe um 3epkano. Ha
[0opore WU3BO34MK AEUCTBUTENbHO pa3bun HEeCKONbKO 3epkan u 3a
nepeBosky nony4un Tonbko 18 p. CkoNbkO 3epkasi OH OOCTaBwi
B LEeNnocTu?

MepBbll MacTep WHET WyDy 3a 5 aHen, a BTopor — 3a 3 AHA. Kak
pacnpeaenuts Mexay HUMM 3aka3 Ha nowvB 9 wy6, 4ToObl Kax-
OblA Cnn uenoe 41cno Wwyb v 3akaa Obin BbINOAHEH B KpaTYarlwnia
Cpok?

Tpu nupata [xoH, [xek n bunn oT-
Konanu KyBWWH C 3010TbIMU. [KOH
XOoTen B3sTb cebe TpeTb BCEX 30M0-
ThIX WU MONOBMHY OcCTarka datb [xe-
Ky. Ixek xoten B3aTe cebe NONOBUHY
BCeX 30N0TbIX U TpeTb OocTaTka AaTb
IxoHy. Ha kakom BapwaHTe aenexa
OHW OCTaHOBWMNWCb, Bunn HE NOMHUT,
HO OH TOYHO 3HaeT, 4TO emy pocTa-
nock 50 3o0n0Tbix. CKONbKO 3010TbIX
ObIN0 B KyBLWHE?
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g 722 ]

723,

Mimea nonublin 6ak Tonnuea, pblibak MOXET MNpPonabiTb Ha MOTOP-
How nogke 20 kM NpoTuB TedeHus unu 30 KM No TeyeHuto peku. Ha
Kakoe Haubosbluee pPacCTOAHWE OH MOXET OTM/biTb MO peke npu
YCNOBUK, YTO TOMIMBA LOSKHO XBATUTb WM Ha obOpaTtHbIi nyTb? OBuU-
XE€HWEe C BbIKJIIDYEHHbIM MOTOPOM HE pacCMaTpUBaETCA.

Octan kynun 4 HOBbIX Koneca ans ceoero asTomobuna. OH 3Ha-
eT, 4YTO nepedHue konéca aBTomMobOuna wu3HaWMBAKOTCA Yepes
12 Toic. kM npobera, a 3aaHue — 4epe3 8 Tbic. kM npobera. Kakoia
HanbonblWwKii NYyTb MOXET npoexaTb aBToModbunb, ecnu Octan po-
ragaeTcs BOBPEMSA MOMEHATb 3aAHWe Konéca ¢ nepegHumMmn?
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AECATHUHDBIE
APOEN

M3y4aa rmaey 4, Bbl NO3HAKOMUTECH C AECATUYHBIMK APOGAMKM, Hay-
YUTECb WX CpaBHWBATb, BbIMOJHATL BCE apupMeTUYECKue OeliCcTBUA C
HUMK. [lecaTudHble Apoby ABNAIOTCA NUlWbL APYroi 3anvcbid 06bIKHO-
BeHHbIX apobeit, 3HameHaTenu KOTopbix — cTenexn yucna 10, noato-
_o . MY ANl HAX BEPHbI T Xe 3aKOHbl CNOXEHUA W YMHOXEHWS, 4TO U ANA
paunoHanbHbIX 4ucen. [lecatuyHeie apobu sensioTca HavwBonee yno-
TPebUMBIMKM Ha MPaKTUKE, W Bbl HEOQHOKPATHO Oyaere BCTPeYaThCs C
HAMK NPW M3Y4EHUWM MaTeMaTUKM U APYruX LWKONbHBLIX NMPEAMETOB.

T T T T T i Y T e A e e =

4. L . Mousatne nonoxurensHoi
AECSATUYHOW ApPO6H

Jpobb, v KOoTOpOil 3HaAMeHaTe/J b SABJIAETCA CcTeneHbio umcyia 10,
YacTO 3alHUChIBalOT B Oosiee mpocroii dopme, He 3aNUCHLIBAS 3HAME-
HaTeJ b, & OTAeNAs 1eJyi0 u APOOHYI YacTH APVI OT APYra 3alaToM
(O0pHU 2TOM CYMTAIOT, YTO I[EJas 4YacTh IpaBUJAbLHOI Apobm pasHa 0).

Hanpumep,
27 7 717 17 111
—_— =0 = i3 —=T—=7,17 —— =0,111.
10 10 2 100 ’ 100 717 1000

3anucaHHBIE B Takoil (opMe APOOM HA3BIBAIOT AECATHYHBIMH

ApoOsAMH, T. €. 3alHCH 2% n 2,7 — pasHble (OPMBI 3aMCH OJHOTO

M TOro e duHucJja: [epBas — B BHIe CMeIIaHHOW aApobu, BTO-
paf — B BUJe JecATUYHOH apodu. Iloka OyneMm paccMaTpuBaTh TOJb-
KO IOJOKUTeJIbHbIE IeCATHYHbIe IPOo0H.

HanmoMHUM, 4YTO B IECATHUYHON CHCTEME CUYUCIIEHNA 3HAYeHHEe Ka-
JOoM IupPHI 3aBUCUT OT paspsga (MO3UUIUH), B KOTOPOM OHA 3amuca-
Ha. IIpu aToM egMHHUIIBI COCEIHUX pas3paAaoe orTauyawTcda B 10 pas.

T e
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Hanpumep, necatox B 10 pas mMerbmie coTHH, eguHnna B 10 pas meHs-
me JAecATKAa.

IlepBhiit paspsj mocje 3anATOd HA3LIBAIOT paspamoMm xecArsix. Ha-
npuMep, 4yucjgo 2,7 cOCTOMT u3 2 LeJbIX U 7 AeCATHIX — UHUTAIOT «JBe
LEJBIX CEMb AECATHLIX».

Bropoit paspsij mocje 3ansAToil HA3LIBAIOT Pa3pAAoM coThiX. Hampu-
Mep, Apobs 0,35 YUTAT «HYJAb [eJbIX TPHANATH OATH COTHIX». JH-
cio 0,35 cocrour u3 0 menbx 3 JeCATBIX U 5 COTHIX.

Yro6bl AyUlle MOHATH IIPABHJA 3allUCH M UTEHUA AECATHUYHBIX IPO-
Oeit, paccMoTpuM TabOJMIYy pPaspsAA0B U NPUBEASHHBIE B Hell NpUMepHI
3amuCcH 4HCeJI:

O0BIKHO- JecaTuuHaa Opo6h
BeHHasA - : : i 1 THT
(cme- Henas wacrs ) JApobGras wacTs
IaHHANA) o A
oo ol g
s 3 o g %g 2
£ B 3 HigH 8! 8
¥ B = Ale |l BRiER R & &
B ow [ B B | 3 B8 B &
E 2 8 gl BlRiaE g @
18| &l @ 7 8 & &E & E
2% 2, |7
35 =
ZOOW 2 0 0 3 3 2
1;3;0 1 6 , 0 7 0 1

Hra sanucu dmncia B BHJE OECATHUYHOIl ApOOHM HYHKHO Y4ecCTh,

qT0
19 10+9 10 9 0 1 9
= = + e
1000 1000 1000 1000 10 100 1000
T. e. uucJo cogepxur 0 gecarsix, 1 coryio, 9 ThICAYHBIX: 1(1)30 = 0,019.
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Kak Buaum, mocjie 3amsToil B 3aIMCH AECATHYHON APOOHM MMOJIyYaeT-
CA CTOJNBKO IHUQP, CKOJBKO HYJIEH COAEP’KUT 3HAMEHATEeJIb COOTBETCTBY-

omeil et o6bBIKHOBeHHO# apobm. Hampmmep,
3 _ ) 7T ) 135
100 = 0,@, 12———1% =12,007; 10000 0,0135.

2uyns 2 nqudpst 3uyaa 3 uudps 4 ayna 4 qudpser

PN Banuwunte oBbIKHOBEHHbIE M CMellaHHbie Apobu B Buae OecaTud-
HbIX W NPOYUTANTE NONY4YEHHbIE 3anucu:
a) 31, 22 154 3 5 1127,
10" 10’ 10’ 10° 10’ 10" 10°
12 .20 £91 13 85 7 111,
100° 100" ~100’ 100" 100’ 100’ 100"’
135 17 399 999 777 123 87 2011,
1000° ~ 1000" ~ 1000’ 1000’ 1000’ 1000" 1000’
r 4 8899 15678 1234 6969 98 2012
10000° 10000’ 10000’ 10000 10000° 10000
FFEA lNpouutante apobu, 3anuwmuTe ux B BUAE OObIKHOBEHHbLIX WMAKU CMe-
LwaHHbIX gpobei:
a) 3,2; 7,3; 3,5, 0,1; 0,9;
6) 7,12; 9,23; 10,34; 0,45; 0,56;
B) 12,333; 16,596; 0,887; 0,379; 0,111,
r) 2,1111; 5,1995; 4,1996; 0,1997; 0,1998.
P 3anuwwute 06bIKHOBEHHbIE M CMELWaHHble Apobu B BUAE AECATUY-
HbIX 1 NpOYMTanTE MNONYYEeHHbIE 3arucK:

6) 5

B) 5

1 3 9 2 1 17
?) 4100' 2700’ 700" 700’ 700" 2" 700
1 12 8 81 7 113 |
©) 31000’ 710(3"0’ 1000’ 1000’ 321000’ 1000’
B) 6 5 13 356 679 2011 17 .
10000" ~10000" 10000’ 10000’ 10000 10000’
r 7 7 100 46 627 1111 98 2012

100000’ 100000' 100000" 100000’ 100000 °
3anuwuTe B BUAE HENnpaBuibHON Apobu:

a) 12,3; 6) 1,23; B) 10,123; r) 987,6; n) 98,76;
e) 9,876; x) 2,2222; 3) 22,222, u) 222,22,

m Mpouurtante apobu:
a) 5,05; 7,01; 12,07; 0,01; 0,09;
6) 19,004; 6,016; 8,008; 0,001; 0,022;
8) 13,0007; 2,0089; 16,0999; 0,0001; 0,0022;
r) 31,00009; 7,00099; 0,00001; 0,00666.
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MpouyuTailTe Apobu, HA30BUTE WX LIENble 4acTu, Ha30BUTE UMPPbI
pas3psaoB AECATbIX, COTbIX U T. A,
a) 16,789; 0,1234; 100,56789; 6) 0,023; 7,00526; 0,00017.
3anvwmnTe B BUMAE AecAaTuyHon Apobu no obpasuy:

1886 il 27 24 24 48

3) 30310 10 06 %) 56° 720’ 20° 80"

15 160 36 140, ;1 81 144 8888
500" 400" 900’ 700’ 11000° 3000’ 40000’ 400000

3annwnTte B BUOE OECATUYHOM Apobwu no obpasuy:

B)

1 1:96. @6 i 1123 4,

¥iTrsTi %% 928855
3 1 3 24 7 1 1 21 3 9

B) 2, —, —, =, —; N = = = —

20’ 50’ 50' 40’ 200’
168 328 9999 1648

4’ 25" 25" 25’ 25’
16 324 99 1234

A) 10’ 700° 10’ 7000 ) 20" 80’ 900° 160
x) 5 8 17 39, NN T I G
2'’5 4’ 25° 20" 20’ 700’ 500’ 500

Bbipa3vute B MeTpax v geuvmeTpax rno obpasuy:

a) 3,2m=3m 2 am; 6) 4,9 wm; B) 6,1 M.
Bbipasute B MeTpax U caHTUMEeTpax:
a) 3,12 m; 6) 8,54 m; B) 6,02 Mm; r) 6,2 m.
Boipaaute B py6nax u koneikax no obpasuy:

a) 3,45p.=3p. 45k.; 6) 3,56 p.; B) 5,6 p.;
ry 6,05p.; n) 6,1p.; e) 0,25 p.

Bblpasute B kunorpaMmax v rpammax:
a) 8,637 «kr; ©) 8,037 «r; B) 8,007 kr; r) 8,530«kr; n) 8,500 «kr.

Bbipa3uTe B TOHHaxX U KWnorpammax:
a) 0,435T; ©0) 4,350T; B) 5,024T; ) 6,030T; n) 7,008T

3anuwmte BenuUUMHY, UCNONbL3YS AECATUYHbIE aApobu, no obpasuy:

a) 23 cM 2 Mm = 23% oM =23.2 6!

6) 5m 6 am; B) 7m 54 cm; r) 8m 4cm;
n) 11u 52«r; e) 11y 50 kr; X) 11y 5«kr;
3) 5p. 48«k; u) 5p. 50«k.; K) 3p. 5k.
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YETR BbinosnHuTe Oencteus:

a) 8,23 m+ 3,56 m; 6) 7,39 p.-6,27 p.;
B) 0,3am-0,2 om; r) 1,3m-0,02 m;
a) 462km:2c; e) 12km: 5y,

CpasHenne nonoxmrensHbix
AecaATUYHbIX aApoben

B npoGHoii wacTH ZecATHYHOM APOOH MOMKHO NPHIIMCATH CHpPaBa
HYJH — IMOJYYUTCH Apolb, paBHAs TaHHOM.

Hanpumep, 0,2=0,20=0,200=... moromy, 4TO
0.9- 2 _ 20 _ 200

10 100 1000 "

Ecnu B npo0Hoit 4acTH JeCATHYHOH APo6H MMEIOTCA crpaBa HyJH,
TO MX MOMKHO OTOPOCHTH — HOJYYHTCH ApPo0b, paBHAA JAHHOM.

Hanpuwmep, 8,3600=8,36, tak Kak

8,3600 = 83000 _ g 36 _ g6

10000 100

HarypaysibHOe 4MCJIO MOYKHO 3allHCaTh B BHJIE PaBHOIl eMy AeCATHY-
HON Apo0uH.

Hanpumep, 7=7,0=7,00=7,000=..., Tak Kak
7 0 7-—0 0

10 100 1000 77

Ormerum, uto 0=0,0=0,00=0,000=....

Hynu cupaga mociie 3anaTol COXPAHAIOT B Te€X CAYYaAX, KOrga HYHK-
HO IOAYEPKHYTH TOYHOCTH M3MEpeHHA.

Hanpuwmep, eciiu B pe3dyJbTaTe U3MepPeHHA IJHHBI OTPEe3Ka C TOYHO-
CTBIO N0 caHTUMerpa mojyuumau 3 M 0 cm, To numyr 3,00 m.

H3 ABYX AECATHYHBIX MOJOKHTEJNbHBIX Npobeii 0onbme Ta, y KO-
TOPOil Hejasd YacTh GOJblIe; NPH pPaBeHCTBe HeJbIX JacTeil 00Jb-
nie Ta apods, y Koropoir mmdpa paspsaa IecATbIX 0oJblle; NPH
PaBeHCTBE IeJbIX yacTeil m mudp paspsaga AecATHIX OoJbIIe Ta
apobs, ¥y Koropoii nudpa paspsaga coTeix Oosabmie, M T. .
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Hanpumep, 3,5> 2,5, Tak Kak IeJas 4acTh MepBoil aApobm OoJibiie
meJsioi "acTH BTOpOif apobu; 0,5>0,38, Tak Kak mesabie 4acTd Apodeit
paBHBI, HO Ouppa paspsaga AecATHIX NepBoit Apobdu Gosabme, yeM unudpa
paspsga necAaTbIX BTOPOM apobu’.

E BE BEEE

746.
747
748,

749.
750,
751,

Y10 mony4uTCs, €cnu y AecatuyHoi apobu B ApoOHOI YacTn npu-
nucaTb crnpasa Hynu? lNpuBeauTte NpPUMEpDbI.

YTo nonyuutcsi, ecnu y gecsatuyHon gpobu B ApobBHOI yacTu OT-
BpocuTte cnpasa Hynu? lNpueeauTe NpPUMEpPHI.

Kakaa 13 ABYX NONOXWUTENbHbIX AECATUYHbIX Apobei 6onbwe? Mpwn-
BeguTe MNpUMepsI.

YpaBHanTe 4icno undp nocne sansaton y apobei:

a) 1,2 n 3,51; 6) 0,23 n 0,123; B) 0,6 n 3,02;

r) 7,125 v 0,48007; n) 6,23 u 7,5; e) 8,2001 » 9,00007.
CKONbKO AECATbIX, COTbIX, ThICAYHbIX COOAEPXUT APOObL:

a) 1,235; 6) 1,27; 8) 3,51, ry 0,5?

Kakaa u3 apobein 6onblue:

a) 6,35 unn 5,19; 6) 7,48 wnn 7,51;

B) 2,52 nnn 2,58, r) 17,49 wnn 17,57

Ucnonb3ya 3Haku = WU #, CpaBHUTE ApPOOM:

a) 7,5 n 7,50; 6) 8,5 u 9,1; 8) 0,48 n 0,4;

r) 0,25 n 0,2500; n) 7,48 v 7,481; e) 3,1 n 2,99.
Mcnonb3ysa 3Haku > U <, cpasHuTe Apobu (746—748):

a) 3,59 u 7,1; 6) 6,28 n 6,9; B) 0,4 n 0,51;

r) 72,7 v 7,27; n) 4,1234 n 4,1231;  e) 12,39 u 1,2399.
a) 2,078 n 2,780; 6) 3,205 u 3,025; B) 7,250 n 7,205;
r) 4,290 n 4,295; o) 12,4 n 12,41; e) 15,129 n 15,1.

a) 6,92m 6,9; 6) 1,2wmn 1,19; B) 72,31 7,239; r) 0,48 n 0,471.

Ykaxute yucno, 6onbliee 0QHOr0 M3 AaHHbIX YUCES, HO MeHbluee
apyroro (749—751):

a) 4000 u 5000; 6) 4200 n 4300;
B) 4250 n 4260; r) 4290 n 4300.
a) 0,600 v 0,700; 6) 0,650 u 0,660;
B) 0,650 u 0,655; r) 0,655 u 0,660.
a) 0,6 u 0,7; 6) 0,48 n 0,49;
B) 0,65 n 0,66; r) 0,325 wn 0,326.

! Korga roBopsAT, 4ro nudpsl paBHbl (mam oaHa mnuadpa Gonabiie Apyroil), To
UMeT B BUAY, YTO COOTBETCTBYIOIIME MM UMCJA PABHBI (MJIH OJHO YHCJIO 00JIb-
mnre Apyroro).
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Fi3® Pacnonoxute apobu B nopsiake BO3pacTaHWs:

a) 0,8; 1,17; 0,789; 1,7; 6) 3,5; 0,35; 3,35; 0,335.
FZEA Pacnonoxute apobu B nopsake ybbiBaHuA:
a) 7,4; 6,98; 7,199; 6,899; 6) 0,449; 0,49; 0,5; 0,499.

P22 W306pa3uTte Ha KoopAUHATHO NPAMOIA Yucna:
a) 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0;
6) 0,2; 0,4, 0,6; 0,8; 1,0; 1,2; 1,4; 1,6; 1,8; 2,0.

EAEFR B xakom nopsgke (cnesa Hanpaso) Ha KOOPAMHATHOW NPAMO pac-
NOJNIOXEHbI TOYKW:

a) A(1,2), B(0,2), C(1,13); 6) M (7,48), N (4,78), K (7,8)?
FEAR 3anuwute BENMUMHLI C MOMOLLIBIO AECATUYHLIX APODEN U CPaBHUTE NX:

a) 7kr 485r n 6kr 90T, 6) 5m 48cm 1 5m 40 cm;

B) 7kMm 740 M 1 7 kM 74 m; r) 87 5kr n 81 500«kr.
FEYA 3anuwute B MeTpax W caHTumeTpax:

a) 6,79m; 12,48 m; 16,06 m; 6) 19,01 m; 7,40 m; 7,4 m; 8,1 m.
PR 3anuwuTe B TOHHax W KKWnorpammax:

a) 3,569 T; 6,760 T; 6,070 T, 6) 6,007 T, 4,480T1; 4,487,941

.~ . Cnoxenne u Bbiuntanme
MONOXMTENbHBIX AECATUYHBIX APOGen

CiioKeHne I0JOKUTENbHBIX AECATUUHBIX ApoOeil MPOU3BOAUTCA TaK
JKe, KaK M CJI0KeHHe HATYypaJbHBIX uyuces. IIogACHUM 2TO Ha IpUMepax.

Mpumep 1. Cnoxum ymena 2,35 u 7,561.

PeweHnune.

1
2,35+ 7,561 =2,350+ 7,561 = +2,3 50
_ 2350 7561 _ 2350+7561 _ 9911 _ g 944 7,5 6 1
1000 1000 1000 1000 ’ ’ 9,91 1

Kak BuaumM, cjoKeHHe JecATHYHBIX Apobeil cBo-
AUTCA K CJOKEHHI0 HATypaJbHEIX 4duces. Iloaromy
CJIOMKHM JaHHBIE YHCJA CTOJOMKOM, HOAMKUCHIBAA IU(PHl COOTBETCTBYIO-
WX PaspAgoB APYr IIOA APYrOM H paccysKaas cJeAyIOIMAM o0pas3om:

0 TeicAYHBIX IIOC¢ 1 ThicA4YHas noayuwmrca 1 Teica4dHasa. ITumem
(mox ueproii) B paspsage ThICAYHBIX mudpy 1.

5 corbix miaioc 6 coreix ecth 11 coreix mau 1 gmecarasa miaioc 1 co-
rasa. [lumeMm B paspsage coreix nudpy 1 u sanmomunaem 1 gecaryio.

1 mecAaTas mIoc 3 AECATBIX ILIIOC D AECATHIX MOAyduM 9 necAThIX.
IMumem B paspsge gecaAThIX mudpy 9.
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2 epunuIbl wioe 7 equHui noayyum 9 enunaun. Ilumem B paspsazge
engunaun nudpy 9. Ionygaem orper: 9,911,

BrrunTanue gecATUYHBIX ApoOell NMPOM3BOAUTCA TaK JKe, KaK U BBI-
qpTaHWe HATYPaJbHBIX 4YHcesl. IIoKa MBI paccMaTpHBaeM BBIYUTAHUE U3
O0JIBIEro IMOJOMKUTEIBLHOTO YMC/jia MEeHBIIero,

Mpumep 2. Briuucaum pasHocTs 3,51 — 2,387,

PeweHwue. VYuureBag, uro 3,51-2,387= 3,510
=3,510- 2,387, mnpoBeAéM BBEIYUTAHNE CTOJOHKOM, 9238 7
noanuceiBag OHMGPBEI  COOTBETCTBYIOIUX Pas3pAmOB 1’ 1 2 3

APYI MOA APYTrOM M pacCysKIas CIeAyIOIIUM o0pasom:

W3 0 ThiCAYHBIX BBIYECTH [ THICAYHBIX (UTOOBI IIO-
JYVYUTH HEOTPHUIATEJbHOE YHCJIO) Hellb3dA. 3aHHMaeM
B VMEHBIIAeMOM OAHY COTYIO M paajapobiseMm eé B 10 Teicauneix. Tor-
ga 10 ThICAYHBIX MHUHYC 7 THICAYHBIX MOJYUYUTCH 3 THICAYHBIX. IIumem
B paspsje TeICAYHBIX nuGPY 3.

M3 0 corbix BhIYECTh 8 COTHIX (4TOOBI MMOJYYHIOCH HEOTPHUILATEb-
HOE YHCJIO) HeJIb3s. 3aHHMaeM B yMEHLIIAeMOM OJHY [OecATyi U pas-
zpobasgem eé B 10 corerx. Torma 10 corThIXx MHHYC 8 COTBIX IOJYYUTCH
2 coreix. Ilumiem B paspsige coTelx uubpy 2.

4 pecaTblx MUHYC 3 gecAaThlX monyuurTcs 1 mecsaras. [Iuimmem B pas-
pAxe aecAThIX nmudpy 1.

3 eamHHUIBLI MHHYC 2 eauHHIB noayuymres 1 exueuna. Ilumem
B paspsige exuuul uudpy 1. IMoxyuaem oreer: 1,123.

[Ipu cnoeHUM ¥ BHIYHUTAHUM JIIOOBIX IOJIOKHTEIBHBIX JeCATUYHBIX
apobeii MOCTYnamwT TAK e, Kak B npumepax 1 u 2. A UMeHHO: cHaya-
Ja y apobeil ypaBHMBAIOT YHCJIO Lu(p mocjae 3amAToi, 3aTeM MX CKJa-
ABIBAIOT WJIM BBIUMTAIOT CTOJOMKOM KaK HaTypajbHBIE uucaa. B orBeTe
CTABAT 3ANATYIO II0J 3AIIATOI.

Hna pecATHYHBIX ApoOel BBINOJHAKTCS IIepeMeCTUTEIbHBIH 1 cove-
TaTeJLHBEIN 3aKOHBI CJIOMKEHHS, TAK KaK 5TH 3aKOHBI BBIIOJHAIOTCS IJIA
paBHBIX MM OOBIKHOBEHHBIX ApoGeil. ITO NMO3BONAET B CYMME€ HECKOIb-
KHX CJaraeMblX IepecTaBJIATH cjaraemMble M 3aKJIIOYaTh UX B CKOOKH
A00BIM 00pa30M M ONYCKATh CKOOKH [0 TEM e MpaBUIaM, Kak U JJd
00BIKHOBEHHBIX ApOGeii.

Beiuncnute (759—761):

R a) 1,5+2,3; 6) 3,7+ 1,4, B) 12,3+ 1,23;
r) 7,84+ 8,9, a) 125,34 + 12,534, e) 7,53 + 8,624.

KN a) 6,48 -2,35; 6) 7,26 -3,19; B) 2,528 - 1,9;
r) 7,2-3,148; o) 6,98 —3,99; e) 7,25—-3,261.

B3R a) 38+0,56; 6) 7,39+ 11; B) 0,736 + 25;
r) 8,248 — 6; a) 7,2-1,899; e) 5-3,78.
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BbluvcnnTe, nNpuMeEHss 3akKOHbl CNOXEHWMA W NpaBuna pPackpbiTUA
ckobok (762—763):

a) 7,48+3,19+1,12+6,81; 6) 6,2+7,49+1,8+1,29;

B) 16,28 + 5,395 - 1,18 — 4,305; r) 7,358 + 8,24 — 6,458 — 2,84.
a) 5,236 + (4,664 — 2,6); 6) 4,756 — (2,395 - 1,244).
3ameHuB OeCATUYHYID P00t OOblIKHOBEHHOM, BLIYMCINTE:

a) 2,5+3%; 6) 7%—2,25; 8) 0.2-3:

ry 4,8:4,; n) 6:0,6; e) 12:0,3.
3amMmeHunB 00bIKHOBEHHYIO OPODb OECATUYHOW, BblMMCAUTE:
1 . 3 . _qL
a) ﬁ+2'5’ 6) 7100 2,15; B) 4,12 15,
1, _ol. 1
r)y 9,1 +3§, a) 17,3 94, e) 6,09+225.

Bolymucnute nepumeTp nNpaMOyronbHUKa, ecnu:

a) ero wupwuHa pasHa 2,3 cM, a aamHa Ha 1,9 cm Gonblie;
6) ero wupuHa pasHa 2,48 oM, a anvHa Ha 1,6 am Bonble;
B) ero gnavHa pasHa 12,1 cm, a wupuHa Ha 4,8 cM MEHbLUE;
ry ero anuHa pasHa 18 am, a wupunHa Ha 4,7 AM MeHbLue.

Bbluucnute no obpasuy:
a) 1.2ogm+12cm=1,2am+ 0,12 am= 1,32 am;

6) 16 cm + 4,35 am; B) 7,35m+4,9 am; r) 2-4,8 am;
n) 4,8.am:2; e) 12,3 am—42 cwm; X) 34 om — 34 cm.

Bbyncnnte nepumMeTp TPeyronbHUKa, UMEIOWEero CTOPOHbI:

a) 490 mm, 48 cm, 4,7 am; 6) 23 mm, 3,4 cm, 0,48 om;

B) 3,5cm, 0,38 am, 0,041 m; r) 0,125m, 1,3 am, 14,5 cm.

B kBapTupe nge komHaTbl. OgHa koMHaTa nmeet nnowags 16,3 M2,
a gpyras Ha 1,9 m? menbwe. Kakoea nnowanb ABYX KOMHaT?

B kBapTupe TpW KOMHaThl obuwen nnowapslo 44,8 M2, OgHa KOMm-
Hata wmeeT nnowans 11,3 m?, gpyraa Ha 3,5 M? Gonbwe. Hangute
nnowasibs TpeTbel KOMHATHI.

LLleHok Becut 2,5kr, a kKOTEHOK Ha 2,1 kr MeHblle. CKONbKO BECAT
KOTEHOK W LLUEHOK BMecTe?

TypucTt npoexan Ha aeTobyce 48,4 km — 310 Ha 25,8 km Gonblie,
4yem OH NpoLEN newkom. Kakoe paccTosiHue TypucT npeocponen Ha
asTobyce M newkom?

Bops cobpan 12,6 kr abnok — ato Ha 2,8 kr 6onblwe, 4em cobpan
Anéwa, u Ha 1,4 kr meHble, yem cobpan Cepéxa. CKONbKO KUno-
rpamMmoB a6nok cobpanu manb4yvku emecte?
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FZ[8 B «kacce Obina HekoTOopas cymma peHer. locTynuno B Kaccy
480,5 p., a BblaaHo u3 kaccel 538,1 p. lNocne yero B kacce ocra-
nocb 1230,8 p. Ckonbko aeHer GbiN0 B Kacce nepBoHaYanbHO?

FZER CkopocTb TeueHmns peku 4,2 km/4, a coBCTBEHHAA CKOPOCTb NOAKU
7,5 km/4. Onpegenute CKOPOCTb JIOAKKA MO TEYEHWIO U NPOTUB Te-
YEeHWA.

EZ[A Ckopoctb katepa no TeyeHuio 22,5KM/4, a NpPOTMB TEYeHUN
18,5 km/u. KakoBa cobcTBeHHas CKOpPOCTh katepa?

Mepenoc 3ansToit B NnonoxurenbHOW
AECATUMHOW ApO6M

Yro6bl HecATHYHYIO Apo0s yBeawunts B 10, 100, 1000 u T. 1. pas,
T.e. ymHoxkuTh Ha 10, 100, 1000 u T1.1., HamOo B 3amHCH ApobOH
nepeHecTH 3aNATYI0 Bopaso Ha 1, 2, 3 u 1. 1. undpsl, OpHNHCAB
IpH HeoOXOMMOCTH HYJH CIpaBa.

Mpumeper: 1) Veeauuus apods 35,783 B 10 pas, monyuum Apodb

357.83, Tax Kak 35,783-10 = 5283 10 = 35783 _ 357 g3,

1000 100
Takum obpasom, yBeauuenue apodm B 10 pas mpuBesio K IepeHOCY
zansaTod Ha 1 nmudpy BIpaso.
2) Tlepenecsa zamaryio B apobu 35,783 Ha 2 nudpsl BOpaso, IIOJIY-
yum aApobs 3578,3, B 100 pas Gouasmryio ganHoit apodu 35,783. B ca-
MOM JieJie,

35783 _ 35783
10 1000
3) Ecam ydects, utTo 35,783=35,78300, TO, mepeHeca 3amnd-
Tyi0 B apobu 35,783 ma 5 nudp Bupaso, moayuum uyucao 3 578 300,
B 100 000, nam B 10°, pas GoJiblllee IepBOHAYAIBHON Ipo0OH.
Taxkum 006pas3oM, mepeHocA 3aNATYIO B sanucu apobu Ha 1, 2 1 1. A.
nudpbl BIIPaBo, MBI yBeJIH4YMBaeM aTy Apobb coorBercTBeHHO B 10, 100
U T.J. pas.

3578,3 = -100 = 35,783 - 100.

Y10o6hI yMeHBIIHTH AECATHUHYIO aApo0os B 10, 100, 1000 u T.1.
pas, HaJ0 B 3allMCH APOGH NepeHecTH 3aNATYI0 BIeBO COOTBETCT-
BeHHO Ha 1, 2, 3 u 7. A. uudpsl, NPUIHCAB NPH HEOOXOAHMOCTH
HYJM cleBa.
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lpumepsi: 1) Ipobs 3,5783 B 10 pas mensine apodu 35,783. Ilep-
Bas Npo0b IOJy4YeHa M3 BTOPOM IepeHOCOM 3alsiToi BiaeBo Ha 1 mudpy.

2) Ecau B pamsHO¥ apobu 35,783 mepeHectu sanatyio Ha 2 mudpbl
BJIeBO, TO noay4yum apobs 0,35783, koropasa B 100 pas (100 = 10?) mens-
IIe JaHHOM.

Takum oOpasoM, IepeHOCH 3AUATYI0O B 34lUCH JECATHUYHON ApooH
Ha 1, 2 1 7. A. UU@PLI BJIEBO, MBI yMeHBIIIaeM 3Ty APO0b COOTBETCTBEH-
HO B 10, 100 1 1. x. pas.

777,

778,

B Kakylo CTOPOHY U Ha CKOMbKO UMPpP HALO MEPeHecTn 3anaTyio,
4YTOObl YBENUYUTL OECATUYHYIO APOOL:

a) 8 10 pas; 6) 8 100 pas; B) B 1000 pas;

r) 8 10000 pas; n) 8 100 000 pas; e) B 1000 000 pas?

B Kkakylo CTOPOHY U Ha CKONbKO UMDP HaZO0 NepeHecTn 3anaTyio,
4TOObl YMEHbLLUUTL AECATUYHYIO OPOObL:

a) B 10 pas; 6) 8 100 pas; B) B8 1000 pas;

r) 8 10000 pags; n) B8 100 000 pas; e) 8 1000000 pas?

a) Kak namenutca apobb, ecnu B €€ OECATUHHOW 3anucu 3ansaTyio
nepeHecTn Ha 3 uudpbl BNpaso? Ha 3 uudppbl BNEBO?

Kak namenntcs apobb, ecnu:

a) 3anaTyil0 B €€ [OECATMYHON 3annucwu MepeHecTW cHavana Ha
2 undpsl BNpaeo, a 3atem Ha 3 uMdpbl BAEBO;

0) 3anaTylo B €€ [OeCATUMHOA 3anucu nepeHecTW cHadana Ha
3 undpbl BneBo, a 3arem Ha 2 undpbl BNpaBo?

Kak nameHUTCA NONoXEeHWe 3anaTton B 3anucu OecaTuyHor apobu,
ecnu aty apodb:

a) cHa4ana yesenuyutb B 10 pag, notom ewg B 100 pas;

©) cHavana yeenuuutb B 10 pas, a notom ymeHblwntb B 100 pas;
B) CHayana ymeHbwuTtb B 10 pas, notom ewe B 100 pas;

r) cHa4ana ymeHbwunTte B 10 pas, a notom yeenuynte B 100 paa?

Kakoe 4ncno 6onblue 1 BO CKONIbKO pas:

a) 32,549 vnn 325,49; 6) 2,7543 vnun 2754,3;

B) 47,58 nnn 4,758; r) 123,45 wnn 1,2345?
Kakoe 4yMcno meHblle U BO CKONbKO pas:

a) 0,4853 unn 4853; 6) 0,296 wnn 0,00296;

B) 480 unu 0,48; r) 200 unn 0,027
Yeenuuste cnegyiowme apobu 8 10, 100, 1000 paa:

a) 7,3459; 6) 8,279, B) 9,13; ry 7,2.

BbipazuTte B caHTMMeETpax no obpasuy:
a) 4,25 pm=42,5 cwm; 6) 4,2 mm=0,42 cm;
B) 5,21 om; r)y 3,2 om, n) 13,2 mm; e) 2,1 Mmm.
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Bolpasunte B geuMmeTpax:

a) 4,84 m; 0) 3,5 m; CMm ! .
B) 396,7 cm; r) 2,5cm; J}f_/ AM; M E

a) 13 mm; e) 25,4 mm.

Bbipasute B meTpax: 2 |

a) 20 cm; 6) 34,1cm; KM NG- ’ﬁ:j
B) 15,6 am; r) 3,4 am; C,

a) 0,5265 km; e) 1,4356 km, g

Bbipa3ute B kKunorpamMmax:

a) 1,246 u, 6) 12,46 u; B) 124,6 u; r) 15 u;

a) 1,5245T; e) 15,245, X) 152,45 T; 3) 0,0485T;
n) 7548 r; K) 238r; n) 45r; M) ST

Bblpasute B kBaapaTHbIX KunomeTtpax (km?):
a) 1245ra; 6) 125ra; B) 1256 ra; r) 145ra,.

Bbipa3uTte B KBagpaTHbLIX caHTMmeTpax (Cm?):
a) 3,548 om?; 6) 3,9 om?; B) 635 mm?; r)y 23 mm2,

BhipaauTe B KyOM4eckux metpax (me):
a) 4754 om®; 0) 723 om®; B) 35 am?; r) 7 ome,

Bbipasute B Kybudeckux muaaumeTtpax (Mm®):
a) 0,3574 cm?; 6) 2,3915 cm?; B) 7,29 cm?; r) 4,325 cm®,

YmHo)eHHe nonoxuTenbHbIX
AeCcAaTUYHbIX apoben

Hecaruuynaa ¢opma sanucu aApobedl MO3BOJIAET YMHOMKATh HUX IIpa-
KTHYECKHU II0 TeM jKe IIpaBHJaM, [I0 KOTOPBIM YMHOKAKT HATYpaJbHBIE
ypena. OTamune 3ak/AHOYaeTcss B TOM, YTO HEOOXOZHMO OIPEAeNATH Me-
CTO 3aIIATOM B IIONY4YeHHOM IpomaBefeHuu. IlosgcHUM ckasaHHOe.

fMpumep 1. Berumceaum npomasegenue 2,5-1,02.

Pewernwue. Ileperecém 3anaTyio B IIePBOM MHOXKUTege Ha 1 mud-
Py BIIpaBo, a BO BTOpoM Ha 2 nudpsl Buparo. Tem caMbIM IepBBIH MHO-
KuTesb yBeaudurcsa B 10 pasz, Bropoi B 10°= 100 pas, a npoussejeHue
B 10-100=1000 pas.

BrluncauM NpoOM3BeAeHHE HATYPAJIbHBIX YHCeJ 25
25 m 102: Xl 0 2
25102 =2550. 5 0

ITonyuenrsoe yncno B 1000 pas Goxasiie, uem Tpe- +2 5

Oyemoe npomaBezenue. Ilosromy HeoOXOAMMO YHCIIO
2550 ymensmuTs B 1000=10° pas, T. e. mepesecTH
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B OTOM 4YHCJe 3alATyi0 BiaeBo Ha 3 nudpsl. Taxum

obpasom, 25
2,5.1,02=2,550 = 2,55. 1,2 g

Mo2KHO paccy»KAarh I[IO-APYyroMy, OPHUMEHAdA +o 5
NPaBUJI0 YMHOMEHUSA OOBIKHOBEHHBIX JpO0eii: AR

25 102 _ 25-102 _ 2550
10 100 10-100 1000
Takum obpazom,

2,5-1,02 = = 2,55.

yTO0BI HEPeMHOKHTH JBe HecATHYHbIe APo0H, JOCTATOYHO Iepe-

MHOJKHTh MX KAaK HATypajbHbIe 4YHCJa, He oOpalyas BHHUMAaHMS
HA 3aNfAThie, 4 B MOJYYeHHOM IPOM3BEIEHMH OTAEJMTH 3aNMATOH :
cmpaBa CTOJBKO OH(P, CKOJIbKO MX OBLIO IOCJHe 3anATHIX B 000-
HX MHOJKHMTENAX BMecTe. |

Onsa necATHYHBIX Ipobeil clpaBefIMBLL [IepeMECTUTEeNbHBIA U code-
TATEJBLHBIA 3aKOHBI YVMHOMKEHUS, & TAKMKEe DACIpPeNeTUTEeNbLHBEIN 3aKOH,
IIOTOMY 4YTO 3TH 3aKOHBI BePHBI JJIA PABHBIX MM OOBIKHOBEHHBIX Apobeil.
OTH 3aKOHBI IPUMEHAIOTCH JAJA YIPOMEHHUS BHIUUCIEHMIA.

HanpuMmep, BBIYHMCINM, MCIOJb3YA 3aKOHBI:

0,9-0,2+0,2-1,1-8,1-0,12+7,1-0,12=
=0,2-(0,9+1,1)-0,12-(8,1-7,1)=0,2-2-0,12-1=0,4-0,12=0,28.

793, ChopMynupyinTe nNpasmno yMHOXEHMS ABYX AECATUYHBIX APO6ei.
Boluncnute npousseneHue (794—799):
EEXR a) 0,02-10; 6) 3,2-100; 8) 0,3-1000;
r) 2,39-1000; a) 0,041-100; e) 0,0005 - 1000.
EEEF a) 242 6) 3,1-3; B) 0,5-2;
r) 2,5-4; n) 1,25-8; e) 0,072-2;
x) 5,2-0,4; 3) 7,1-0,9; n) 0,08-0,13.
EEA a) 6,5-0,004; 6) 0,09-0,18; 8) 7,6 - 0,005;
r) 0,048 -0,09; a) 0,7-0,0085; e) 0,009.0,78;
x) 80,8 -0,7; 3) 0,09 - 5,007; n) 0,6 -3,054.
EEIA a) 3,59-0,1; 6) 2,3:0,1; B) 0,0235-0,1;
r) 63,2-0,01; a) 3,5-0,01; e) 2,32.0,01;
x) 723,1-0,001; 3) 79,4-0,001; u) 3,8.0,001.
EEA a) 4,381.0,2; 6) 7,713 0,8; ) 0,07 - 620,4;
r) 0,2569 - 0,6; n) 0,3.2,451; e) 67,19 0,05;
X) 42,25 .0,4; 3) 362,5-0,8; n) 512,5.0,08.
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a) 2,3-1,1; 6) 4,3-1,2; B) 0,22-3,3;

ry 53.0,31; a) 0,68-61; e) 0,72.0,015;
X) 4,35-2,2; 3) 3,2.0,25; n) 0,084 .0,55.
BblyucanTe, NpUMEeHss 3aKOHbl YMHOXEHUS:

a) 0,25-0,3 - 4; 6) 0,2-0,13.50; B) 0,8-0,11-.1,25;
r) 0,125-3.0,8; n) 05.7,3-2,2; e) 0,25-1,7-1,6.
Bbiuucnute (801—805):

a) 24-48+26-4,8; 6) 30,5-20,3-30,5-0,3;

B) 5,1-1,8-1,8; r) 49-6,2+6,2.

a) 0,1-0,1; 6) 0,2-0,2.0,2; B) 0,3:0,3:0,3:0,3;
r) 0,05-0,05; n) 0,6-0,6-0,6; e) 0,08 -0,08;

x) (0,5+0,2)% 3) (0,7 +0,3)% n) (0,9 -0,4)3%

k) 0,8+ 1,12 n) 1,22-1,2; m) 1,52-0,25.

a) 9,51-18; 0) 66,3 - 26; B) 8,47 - 0,64,

r) 7,3.5,42; n) 0,85-.2,06; e) 8,07-0,016.

a) 3,32-0,101; 6) 3,02.6,48; B) 3,21:0,562;

r) 95,5-3,17; n) 0,861-.0,242; e) 0,999-0,732.

a) 7,668 -24 -9,68; 6) 35,22 + 45,83 - 2,6;

B) 5,306-42+ 5,36 -82; ry 1,654-3,4+6,4-9,5;

o) 2,4-98 +4,8; e) 35,4-1,99 +35,4,

X) 3,2-103 - 9,6; 3) 1,22-97 + 3,66.

M3BecTHO, 4TO 8- 125=1000. Bbiyucnure:

a) 8-12,5; 6) 0,08 - 125; B) 0,8-12,5;

r) 8-0,125; o) 0,8 -1,25; e) 0,08-12,5.
MNewexon WAET CO CKOPOCTLIO 4,4 KM/4. Kakoi nyTe OH NPOVAET 3a:
a) 2y; 6) 0,5y; B) 1,547

CobcTBeHHas CKOPOCTb MOTOPHOW nogaku 12,6 KM/4, @ CKOpOCTb Te-
yeHusa peku 1,8 KkM/4. Kakon nyTb NPOMAET noaka no TEYEHUO U
NPOTUB TEYEeHWs 3a:

a) 3y; 6) 2,5y; B) 0,54?




BuluncanMTte nnowans NpsAMOyronbHUKa cO CTOPOHaMU a W b:

a) a=3,6cmMm, b=4cwm; 6) a=5am, b=3,13 am;

B) a=3,12 am, b=3,5 om; r)a=625m, b=1,6m.
Bblumncamre 06bEM NPAMOYronbHOro napannenenunena, ANvHa, Wu-
pwWHa, BbICOTa KOTOPOro a, b, c:

a) a=45c¢cm, b=23cMm, c=10cm;

6) a=3,2am, b=1,50M, ¢c=2,5 am;

B) a=12c¢cm, b=25am, ¢=10 cm.

Macca 1 m® Bo3ayxa 1,29 kr. Onpenenute maccy Bo3ayxa B Ballem
Knacce.

Macca 1cm® anomuung 2,71, macca 1cm® ceuHua 11,3 Kakoi
KybuK TsKEenee — anioMWHUEBLI C PEBPOM 3 CM MAW CBUHLOBbIN
c pebpom 2 cm?

Mcnonb3oBaHue 1T mMakynarypsl no3sonser nony4utb 0,7 T 6ymaru
U 3amMeHuTb nNpu 3ToM 4,4 M*® apeBecuHbl. Ckonbko Gymarm mMox-
HO MONYYUTb U3 7,5 T makynatypbl? CKONbKO NPU 3TOM 3KOHOMMWT-
CS OPEeBEeCUHbI?

ﬂenel-me NOJIOXXMUTENbHbIX
AECATUYHBbIX Apob6ein

BeiuucneHEne 4YacTHOIO ABYX IIOJIOMKHTENBHEIX AeCATHUYHBIX Apolei
MOXHO CBECTH K BBIYHCJEHHIO YACTHOTO PABHBIX MM OOBIKHOBEHHBIX
npobeii. IloscauM 3TO Ha mpuMepax.

MMpumep 1. Haiiném gactaoe 0,4 :0,3.

IlpumeHsAsa npaBUIO AesleHHA OOBIKHOBEHHEIX Apo6eii, uMeem:

4 3 4-10 4
04:03=—:—=——=—,
0.3 10 10 10-3 3

lMpumep 2. Haiipém uacraoe 0,072 :0,4.
IIpumeHas npaBuiao AejleHus OOBIKHOBEHHBIX ApoOeil, mMeeM:

72 4 7210 18 9
0d=— 1 —=—=— ==
0.072: 0 1000 10 1000-4 100 50

Taxum o6paszom, wacTHOe ABYX JAECATHYHBLIX ApobBeil Bcerga MOMKHO
3anucaTh B BHJe OOBIKHOBEHHOH ApoOu. 3aMeTHM, 4TO BO BTOPOM IIDH-
Mepe YacTHOe MOJKHO 3alMcaTh ellé U B BHAe AecATHYHOU apodbu 0,18.
ITockoapKky He Ji06as 0OBIKHOBEHHAA ApoOb MOKeT ObITH 3anMcaHa Kak
JecATUYHASA, TO He BCErJa 4YacTHOe NeCATHYHBIX JApodeil MOJKHO 3aIM-
caTh B BHOE AECATHYHOH JApodH.
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B srom nyakTe Oymer paccMOTpeHO AeJIeHHe NeCATUYHBIX Ipodei Junib
B TeX CJydasX, KOrja UX 4YacTHOe eCTh HATYPAJBbHOe YHUCJA0 HUJIH AeCATHY-
Haa Apodb. pyrue ciayuam OyayT pacCMOTpPEHLI B CJeAVIOUIeH IiaBe.

Bynem genurs gecaTHYHBIE APOOM YIOJKOM HPAKTHYECKH IO TeM JKe
IIpaBUJIaM, 4YTO U IPH JeJIEeHHWM HATypaJbHBIX 4yucels. Paccmorpum cHa-
Jajia JeJieHHe JeCATUYHOH Apo0u Ha HaATypajabHOE UHCJIO.

Mpumep 3. Haiigém uactHOe 47,8 : 2.

Pasgenum 47,8 ma 2, paccy:aas ciaeayro-

UM obpa3oM: cHadaja 4 jgecATKa JAeJluM Ha 2, 47,812
nosgyyaem 2 JecsATKa. 3areM T eIUHUIL JeJTUM 4 239
Ha 2, moaydyaeMm 3 egumHHIBI U octaTok 1. Heme- 17

HUE IeJIOM YacTH 3aKOHYEHO — B YAaCTHOM CTa- 6

BUM sanaryio. Tenepp 1 eguHmuy pasgpobisaem 1 8

B 10 mecsaTwhix, cHOCHM 8 gecAThIXx W 18 mecs- 7 8

TBIX AeJuM Ha 2, nouayuaeMm 9 mecarsix. Tak Kax —
OCTATOK pAaBeH HYJII0, TO JeJIeHHe 3aKOHUYEHO. 0
Urak, mojyuyeH oTBerT:

47,8:2=23,9.
ITOT IIpUMep MOATBEP:KAAEeT NPABUJIBHOCTH CJOEAYIOIIEr0 MmpaBHJIa:

| Jlenenue MecATHYHOH JpoOH Ha HATYpPAJBHOE YHCJIO BBINOJIHAET-
| cA Tak e, KaK JeleHHe HATYPAaJbHLIX YHCEJ, HO IOCIe OKOHYA-
| HHA JeJeHHA NeJOH YAaCTH JecATHIHOH NPo6M HAJO0 B YaCTHOM

NOCTaBHTH 3aNATYIO. |

Tenepsr paccMOTPUM [elleHHe AeCATHYHON Apo6U HA NECATHYHYIO
apo0B.

lNpumep 4. Berumcaum uyacTtHoe 4,42 :0,2.

Tax xkak B genurelre ogHa uudpa mocie s3amsaToi, TO AOCTATOUHO
IIepeHeCTH 3alAThle B OEJHMMOM M JeJUTeJe Ha OAHY Uudpy BIpaso.
Tem cambiM U geammoe, U Jeautelb ysBeauwuusaorces B 10 pas. ITosto-
MY 4YacTHOe He H3MeHMUTCH, a JelHuTelb OyaeT HaTypaJabHBIM YHCJIOM.

Hrax,

4,42 :0,2=44,2: 2.

MoxxHO paccy:xgaTh M TaKUM 0Opasom:

4,42:0,2 = 4,42 _ 4,42-10 _ 44,2.
0,2 0,2-10 2
Hanbine fejleHNe BBINOJHAETCA YIOJKOM [0 IPABUIIY OeJIEHUA Ae-
CATUYHON ApoOH Ha HATYpaJbHOE YHCIO.

ITpupeném emé omuH mIpuMep.
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a) 6)

31525 3150 |25
25 112 25 12,6
6 5 6 5
50 50
15 150
150
0

Puc. 84

Mpumep 5. Beruuncaum uvacrHoe 3,15 : 0,25,

Tak KaKk B AeJHTeJie JBe NUMPHI MMOcJe 3ansaToil, TO ImepeHeceéM 3a-
OAThIe B AEJUMOM M JeJIUTeJe Ha JBe HU@pPbI BOPABO, T.e. YMHOMKHUM
neauMoe U geautenas Ha 100:

3,15:0,25=315: 25.

Beimonuum nmenenue yroaxom. Ilocne Toro Kaxk 3aKOHUYMJIOCH jelie-
HHUE IeJyio JacTtu (puc. 84, @), ctraBUM B JeJIAMOM 3IAOATYIO U IPUITACHI-
BaeM 0 necAThIX, B YACTHOM TOXK€ CTABHM 3anATyi, cHocum 0 u mpo-
nosxaem nesnenue (puc. 84, 6).

9TH ODpuMepsl MOATBEPIKIAIOT IIPABUJIO:

4T00BI Pa3aeNIuTh AeCATHIHYIO APO0sL HA AeCATHUHYIO Apobb, HATO
B JAeJHMOM H B JeJHTejle IePEeHeCTH 3aliaTyI0 Ha CTOJBKO Ludp
BIIPaBO, CKOJBKO MX IOCJe 3aNATOH B AejiMTesie, H 3aTeM BBINIOJI-
HHTH JeJIeHHe HAa HATYPAJbHOEe YHCJIO.

E3EN Bupasute yactHoe B BMAOE OObIKHOBEHHO Apodun:
a) 3:0,7; 6) 3,5:1,2; B) 1,25:1,4.

?ﬂﬂ Mo kakomy npaBwuny OensaT AecATuMYHyo Apobb Ha HaTypanbHOe Yu-
cno?

?Em Mo kakoMy npasuny AENAT AeCATUYHbIe Apobu?

'ﬂm Bcerga nv nNpu AeneHun OecAaTUYHbIX Apofeit YacTHOe MOXHO 3a-
nvcaTtb B BUMAE AeCATUYHOW apobu? lNpueeoute npumeps.

Boucnure (818—821):

[XE] a) 12,5:10; 6) 72,6 : 100; B) 173,56 : 100;
r) 0,3:100; n) 0,73 :1000; e) 1,664 : 10 000.

EXEX a) 783: 10; 6) 988 : 100; 8) 54 000 : 10 000;
r) 7800 : 1000; n) 3:1000; e) 5:100 000.
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a) 3,6:3; 6) 75,5:5; B) 1,24:4;

r) 2,53:11; a) 7,81:11; e) 13,2:24.
a) 0,48:8; 6) 0,84 :21; B) 0,001:5;
r) 0,002:4; n) 0,125:25; e) 0,0625: 25.
BbinonHuTe geneHve v NpoBepbTe NOAYYeHHbIN peaynbTaT:

a) 3,1:0,1; 6) 7,21:0,01; B) 6,3571:0,01;
r) 4,729:0,001; n) 429:0,1; e) 7,1:0,001.
Boiumncnute (823—824):

a) 6:0,1; 6) 7:0,001; 8) 8:0,001;

ry 35:0,1; n) 49:0,01; e) 56:0,001.

a) 1:0,2; 6) 1:0,25; B) 1:0,125; r) 1:0,4; o) 1:0,5.

Kak nameHuTcs 4acTHoe, ecnu:

a) nenumoe yBenudnTb B 5 pas;

6) penutens ysenuuntb B 3 pasa;

B) OenMMoe U AeMTeNnb YBeSnyYuTb B OAMHaKoBoe 4uncno pas?

Bbluncnute (826—827):

a) 48:4,8; 6) 536: 5,36; B) 921:92,1;

r) 39:0,39; ' n) 4:0,4; e) 999:99,9.
a) 53,6 :5,36; 0) 5,36:0,01; B) 72,34 :7,234,
r)y 7,234:0,01; n) 372,9: 3,729, e) 3,729:0,1.
BouinonHute peneHve, npoeepsTe pesynbraTt (828—829):

a) 4:0,5; 6) 3:0,2; B) 2:0,02;

ry 14:0,07; o) 12:0,004; e) 10:0,005.
a) 7,6:0,2; 6) 6,3:0,3; B) 0,64:3,2;

r) 0,49:0,7; ) 0,01:0,05; e) 0,004:0,8.
Boiyncnure (830—833):

a) 0,21:0,84; 6) 0,19:0,095; B) 3,76:0,4;

ry 7,05:1,5; n) 3,5:0,4, e) 25,9:3,7.

a) 1,75:1,4; 6) 18,4 :7,36; B) 16,92 :4,23;
r) 86,1:2,46; a) 21,875 :3,125; e) 183,96 : 5,256.

a) 0,25:4+15,3:5+12,4:8+0,15: 3;

6) 96,7:10+0,045:5+140,4: 12+ 1,563 : 15.

a) 4,912: 16 + (18,305 : 7 + 0,0368 : 4);

6) 72,492 :12+ 78,156 : 36 — 120,03 : 15;

B) 1,35:2,7+6,02-5,9+0,4:2,5.(4,2-0,075);
r) 43-35+1,44:3,6+3,6:1,44-(0,1-0,02).

CKONbKO COTbIX COOEPXUTCA B YuUcCne:
3 2 1 7
a) rE 6) 5 B)

3
3 r) 50" a) g?
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He BbINONHAA BbIYUCNEHWA, CPABHUTE:
a) 19,95-199,6 n 1,995.1996; 6) 19,96-1,997 n 199,6 - 19,97;
B) 199,7-199,8 n 1,997-1,998; r) 1,998-199,9 n 1,998 - 1999,

He BbINONHSa BblYMCNEHW, OBBLACHUTE, NOYEMY BEPHO PaBEHCTBO
35,48 - 2,937 =0,3548 - 293,7.

IpypymanTe HEeCcKONbKO aHanoru4yHbIX BEPHbIX PaBEHCTB.

He BbINONHAA BbIMUCNEHWIA, 0OBACHUTE, NOYEMY BEPHO HEPABEHCTBO
2,318 . 12,547 > 23,17 - 1,2547.

MpunaoymanTe HECKOJSIbKO aHasNlorMyHbIX BEPHbLIX HEPaBEHCTB.

Buiumncnure:

a) 12,3-3,21, 6) 0,123 - 321,
1,23.32,1 1,23-321°

8) 12,3-3.21; f 0’123'0’321.
1,23-3,21 1,23 -3,21

Ha npsMONWMHEHOM y4acTKe Xenes-
HOAOPOXHOr0 NyTU YNOXEHbl pPefb-
cbl annHon 12,5 M. CKONbKO penbCcos
YNOXeEHO Ha 1 kM nyTtu?

CnoH Tsxenee Oeremota Ha 0,77,
a ux obwas macca 8,3 1. Kakosa mac-
ca Kaxgoro XWBOTHOro?

Bblyncnnte cKOpocTb ABUMXEHWSA Newexona, KOTOPbIA:
a) 3a 2,44 npowen 10,8 km; 6) 3a 1,84 npoweén 9,9 km.

Ha npoussogcteo 171 ©Hymarm pacxoayetcs 2507 Bogpl. 3710
B 12,5 pa3a Gonblue, 4yem pacxoayeTcsa Ha Npow3BoacTeo 1T cTa-
nm, u B 6 pa3 MeHblLue, Yem Ha npon3eoacTeo 1 T ammnaka. CKonsko
TOHH BOAbl pacxoayeTtca Ha npoussoacTeo 1T ctanu? 1 T ammuaka?

Mnowanb nepsBoit KomHaTel Ha 5,2 M? Gonblle nNAowWaaM BTOPOW
KOMHaTbl, a cymma ux nnowagen 34,8 Mm% Onpepenute nnowags
KaX[40Mn KOMHaTbI.

PacctosHue mexay asyma nyHkramu 14,4 km. [Mewexon npowen
B 2 pasa Bonbwe, 4yem emy ocTanocb nNpouTu. CKONbKO Kunome-
TPOB NPOLEN newexon?

Ha 66,5 p. kynunn 4 nadkn nedeHbs n 3 kopobku koHder. Kaxpan
kopobka KOHGpET cTomMna B 5 pa3 gopoxe nadykyu neveHbs. CKonbko
ctonna kopobka koHpeT?
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W3 «COopHuKa 3agaq v ynpaxHeHui no apupmetnke» C. A. [ToHO-
mapésa u H. M. CoipHeBa. (3apadya-wytka.) KpecTbsiHUH noexan Ha
nyra 3a CeHOM U B3sin ¢ cobou Tpéx cuiHoeei: 15 net, 12 net u 10 net.
O6patHblin NyTb B 13,5 KM Mane4mku No o4epenu exanum Ha Boay, npu-
YéM paccTofHMe pacnpegenunu obpaTHO MPOMopPUNOHaNnbHO BO3pa-
cTy. CKONBbKO KWNOMETPOB Npoexan Kaxasii U3 Hux Ha Bo3y?

MrayMbISEREM SAGAMY

E77A Npupymaiite u pewute 6 pasHbix 3ada4 Ha ABUXEHME MO peke,
: B YCNIOBUSX KOTOPbIX Bblin Bbl MCMOML30BaHBI AECATUYHbIE APOOU.

Bbiuucnure (848—852):
a) 13,7-2,2-59.2,2+7,8% 6) 2,62-13,58+3,8-13,58 + 6,422
1,476 +2,08-4,05 458 +6,275:1,25

3) 499382436025’ 0) 29533 165 2525
1 . 1 . 2 .
B a) 5+05; 6) ;+03; 8) ¢ 0,4;
3 : N - 6 _
r) 1—0,25. o) 25+0,13, e) 55 0,02.
1 1 . l _i. )
EEN a) 15—32-0,2, 6) 15.1,6 = 0,125;
1 2_ 1 . _'I_
8) 45:04:015-1; r) 35-03+19:05:- 7.
852. 00} (1g+1%—o,411]:0,59; 6) (6——14] [ g+12)
3)128-1-[3-0125)- 132, ( 3l_29 5} 3,5.
C 2 g0 18 %27 ° ’
¥R Pewwute ypasHeHue:
a) x——3%=6,1; 6) 2.5x+6,3=7%;
8) 2-§-x—5,1=3,7; r 1,5x+2%=2.5.
R PewwuTe nponopumio:
)i:E- G)E 0.36. B)£=i-
49 21 x 32° 25 1,25
r)x:4,2=%:6,3; ,u,)x:3.8=§:1,9; e)2,5:x=3%:1,2;

) 2%;x=3,5;‘||5; 3) 2x:3,5=8:7; n) 1,2x:8=0,36:5.

6 — Huxonueruit, 6 wn. 161 ¥ e 1



“1. 7. Decatmunsie apo6u U NPoOUEHTLI
Banaqﬂ ABYX OCHOBHBIX THIIOB Ha HaXO0KIEHHE OPOIEHTOB OAHHOTO
quCJia ¥ HHCJa O ero IponeHTaM MOMHO pellaTh, HCHOOJIb3YH YMHOMKe-
HHe U JeJieHHe Ha JeCATHYHYVIO }Ipoﬁb.
Jamaua 1. Haiitu 13 % or 60 m.

Pemernue. 13 % ot 60 M paBHH %, uiau 0,13 ot 60 M, mosTomy

60-0,13=17,8 (m).

OrseT: 7,8M.
3anpava 2. Haiitu umcno, 35 % xoroporo pasubr 700.

Pemenwe. Yucmo 700 cocrasager 35 %, man % , mau 0,35 or

HEW3BECTHOIrO 4umcJjga. Haiigém aro 4ymcnao:
700:0,35=2000.

Oreer: 2000.
dagaua 3. Uz 40 mocakeHHBIX ceMAH BzomuIud 37. Ompepenurte
IIPOLIEHT BCXOMKECTH CEeMSiH. 37
Pemenune. BcxoxecTh ceMAH COCTABIAET 20 HJIHA
37-100 1 1
——=025.—— T1.e.92,5 %,
40 100 100 ’
HAJIX KOpoUe: ﬁ:ﬂl’—og % = 92,5 %.
OtrsBeT: 92,5%.
Jagaua 4. CKOJIbBKO IIPOIEHTOB COCTaABJAET YHCJIO 3 OT uucaa 77
3-100 1 _ 300 1 _
7 100 7 100

3
Pemeunune. 3 or T cocraBager 7 HINA

6 1
=42

1 6, .
00’ T. e, 427 Yo, HIM KOpoue:

0/ — =492 o

OrgerT: 42%%.

E® Hanaute 27 % uucna:

a) 200; 6) 290; B) 45; r) 38.
EHA Hanagwute yucno, 27 % KOTOPOro paeHbI:

a) 540; 6) 300; B) 243, r)y 2727.
;T3 Ckonbko npoueHToB 4ucna 350 coctaBnseT Y1cno:

a) 35; 6) 385; B) 315; r) 6797
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I8 Macca cyweéHbix a6nok cocrtaenser 25 %
Maccbl CBexXux. CKONbKO CyLWEHbIX A610K
nonysmnn u3 200 kr; 360«kr; 4,571 cBexux?
CKONMbKO MPOLEHTOB MacChl CBEXuX HA0610K
TepaeTcs npu cyluke?

EEEN BuHorpap npu cywke TtepsaeTr 65 % cBoen
maccbl. CKONbKO u3toma (CYWEHOro BUHOrpa-
na) nony4mutca ns 400 «kr; 350kr; 1,8 T ce-
Xero BuMHorpaga?

TpaBa npu cywwke TepaeT 85 % CBOEW Macchl.
a) Ckonbko ceHa nonyyutcs u3 600 kr;
1500 kr; 11,8 T ceexen Tpasbl?
6) CKONbkO TpaBbl HaA0 HaKOCWUTb, 4TOObI HacywuTb 1500 kr;
3300 «r; 3,6 T ceHa?

EIZW Yro 6onble:
a) 45% ot 72 unm 72 % ot 45; 6) 38 % ot 80 unu 60 % ot 45?

Tosap ctoun 150 p. Ero ueHa noebicunack Ha 12 %. Ckonbko Te-
nepb CTOWT 3TOT ToBap?

EIER  Veenuybre uucno:

a) 80 Ha 20 %; 6) 480 Ha 25 %;
B) 50 Ha 10 %; r) 25 Ha 100 %.
YMEHbLINTE Y4UCNO:
a) 60 Ha 10 %; 6) 500 Ha 28 %;
B) 90 Ha 50 %; r) 125 na 40 %.
?@-j MoXHO N1 LeHy Tosapa:
a) ysenmuuntb Ha 101 %; 6) ymeHbwnTe Ha 101 %?
~ ... CnoxHbie 304044 Ha NPOLEHTLI

Ina pemenus 6ojiee CIOKHEIX 38Ja4 Ha IPOLEHTHI IIOJIE3HO OCBO-
UTh yBeJIHYeHHE U YMeHbINeHHe YNCJa Ha 3aJaHHOe YHCJIO TPOLEHTOB
C IIOMOIIBI0 YMHOKEHUA Ha JEeCATHYHYIO IPOOH.

FJamaua 1. Ileny ToBapa yeenuuunu Ha 10 %, 3aTeM CHH3HJIH HAa
10 % . CKOJBKO IPOLIEHTOB COCTABJIsET HOBAA I€HA OT IePBOHAYAIBLHOMN 7

Pemenne. IlycTh mepBOHayasiibHAS LIEHA TOBApA COCTABJIAET 4 P.
YBenuuuMm eé Ha 10 %:

a+0,10a=(1+0,10)a=1,10a (p.).

Kax Bugum, uTobbl yBesuuuTh 1eHy Ha 10 %, MOMKHO YMHOMKUTH
eé ma 1,10.
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AHAJOruyHO, 4T06El YMeHBIUHTHL IeHy Ha 10 %, HYKHO YMHOMKHTD
eé Ha 1-0,10=0,90.
Ymesbpmum neny 1,10a p. ma 10 %:

0,90-1,10a =0,99a (p.).

Hrak, HOBas neHa ropapa cocrasiaser 0,99, uiu 99 % or nepsona-
YaJIbHOH IIeHBI.
OrseT: 99 %.

3apava 2. BKIaiuuKk DOJOMKHI B OAHK
40 000 p. Bauk mauucager e;xxemecsadsno 5 % mo-
XoJa Ha CyMMYy NepBOHAYAJBLHOrO BKiIaza. Ka-
KO J0XO0J TOJYYWUT BKIAAUHMEK 3a 3 mMecAna?

Pemenue. [oxox s3a mepBblii Mecsanm co-
crasut 0,05-40 000=2000 (p.). Tagk Kax xKam-
OBIH MecAll AOXOJ HAUYHUCIAETCS HA OJHY H Ty
e cymmy 40 000 p., To goxox 3a 3 mecsna co-
crarut 3-2000=6000 (p.).

Orser: 6000 p.

3anawa 3. Brknaguux nmonoKun B 6aHK a p. BaHk HayucaAer exe-
MecsAYHO p % [JOX0Ja Ha CYyMMY IEePBOHAYAJBLHOIO BKJaza. Kakasa cym-
Ma S OKaKeTcA Ha CUETe BHKIAAAUYMKA Yepes n Mecaies?

Pemenue. Jloxox 3a KasKIbIl MeCALL COCTABUT % -a p. 3a n Mme-

CALéB BKJIAA YBEJIHYHTCHA Ha 11 - m a p. H COCTABUT CYMMY

= = 2
S=a+n 100 a (1+n 100)(1})

OTrBeT: a-(1+n _)
100 ) P
Ecnm mpomeHTh HAUMCISIOT HA IOCTOAHHYI0O CYyMMYy (Kak B 3ama-
gyax 2 ¥ 3), TO TOBOPAT, YTO HAUUCIAIT MPOCThbIe MPOUEHTHI, a Ghopmy-

ay S=a- (1 +n- %] HAa3bIBAXOT (POPMYJIOH NPOCTHIX IPOLIEHTOR.
Japmawa 4. Bruaguuk nmonoxun B 6ank 40 000 p. Bank Hauucns-
eT exkeMecssYHO d % JOXO0Ja Ha CyMMYy BKIaAa, HAXOLAILIYIOCA Ha CYé-
Te BRJAIUUKA K Hauaay Mecarna. Kakod AOXO0Z MOJYYUT BKJIAJSYHK 3a
3 mecsana?
Pemenue 3a mepBhlil Mecsl HOXOH COCTABUT

0,05 - 40 000 =2000 (p.),
u Ha BRJIaje okaskercs 42 000 p. 3a Bropoi Mecsl] [OX0J, COCTABUT
0,05-42 000=2100 (p.),
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1 Ha BKJage okaskerca 44 100 p. 3a TpeTuii Mecal JOXOM COCTaABUT
0,05-44 100 =2205 (p.),

1 Ha BKRJaze oxkaxkercsa 46 305 p.

Torma moxox 3a 3 mecsauna cocraBur 46 305 -40000=6305 (p.).

OrseT: 6305 Dp.

Bamaga 5. Brnaguuk nososxkunsa B 6aHK a p. Baak Hauncaser exe-
MeCAYHO p % A0XoJa Ha CYMMY BKJIAJAa, HAXOJAIIYIOCA Ha CYéTe BKJAJI-
YHKa K Hauvasry Mecana. Kakas cymma S oOKa’keTcsi Ha CYETe BKJANUH-
Ka yepe3 n mecsaneB?

p

Pemenne. 3a nepBelii MecAll BKJIAJ COCTABUT a + 300 ' a=
P P .
=a-|1+—=2— .), T. €. yBeJaHUHuTCA B | 1+ —— asa. 3a BTOpOH Me-
( 100](1)] v ( 100) p p
CAILl BKJAJ VBEIHUYUTCH eI B (14“1_33) pasa, a 3a JgBa MecdAna —
2
B [1 + 1—5—(;) pasa. 3a TpeTHHl MecsAll BKJIAJ YBEIHWYUTCH emé B
P P ’
1+ a TpHU Mec — 1+ a ..
( 100) pasa, a 3a Tp Ala s( 100] pasza u T. [
n
3a n MecsAleB BKJIAJ YBeJIWUYHUTCH B {1 + ﬁ] pasa B COCTABUT CyM-

—af14-2Y
My S =a (1+100] p-

OTBeT: a-[1+-—p—) Bt
100

Eciu npomeHThI HAYMCIAAKT HA WU3MEHAIYIOCH cyMMy (Kak B 3a-
nayax 4 1 5), TO TOBOPAT, UTO HAUMCJAOT CJIOMHBIE IMPONEHTHI, a (hop-

n
Myary S=a- (1 + ﬁ) Ha3bIBAIOT (POPMYJIOH CJIOMKHBIX INPOLEHTOB.

Yucno 200 ysennuunu Ha 20 %, NOMYYEHHbI PE3YNbLTAT YMEHbLLN-
nm Ha 20 %. MonyunTca nu B pesynbrate Yncno 2007 Kakoe ymcno
nony4mnTca?

a) Yvucno a ysenmuunu Ha 20 %, NONYYEHHOE YUCNO YBENNMYUAU
eweé Ha 20 %. Bo ckonbko pas yBenMunnock 4vcno a? Ha cKonbko
NPOLUEHTOB YBENMYMNOCH YUCNO a 3a ABa pasa?

6) LleHy Toeapa ymeHbwmnam Ha 10 %, NONYYEHHYIO LEHY YMEHbLLW-
nn ewé Ha 10 %. Ha CkonbkO NMPOUEHTOB YMEHbLIMAW LeHy Tosa-
pa 3a ABa pasa?
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a) Yucno a Gonbwe yucna b B 1,25 pasa; 8 1,32 pasa; 8 1,5 pasa.
Ha ckonbko npoueHToB 4mcno a Bonswe 4yucna b?

6) Yucno a 6onblue yucna b Ha 25 %; Ha 48 %; Ha 60 %. Bo ckonb-
KO pas yucno a Gonbwe yucna b?

a) Hekotopyio cymmy nonoxunu B Hank nopg 20 % roposbix. Bo
CKONBLKO pas3 yBeNuMYUTCA BNOXEHHas cymMma 3a 5 nieT, ecnn Haym-
CNSAOT NPOCTbLIE MPOLEHTbI?

6) HekoTtopyio cymmy nonoxunn B 6aHk nop 20 % ropoebix. Bo
CKONbKO pas yBEeNMYUTCA BIOXEHHas cymMma 3a 4 roga, ecnum Ha-
YUCNSIOT CNOXHbIE MPOUEHTbI?

C6epbank Poccun ¢ 1 okTsabpsa 1993 roga Ha4ucnan [oxon n3 pac-
yéta: 150 % 3a xpaHeHwe peHer B DaHke B Te4eHue roga; 65 %
3a xpaHeHue faeHer B HbaHke B TeuyerHue 6 mecaues; 30 % 3a xpa-
HeHue peHer B DaHke B TevyeHue 3 mecsiues. Kakum obpasom npwu
3TUX YCNOBUSAX MOXHO ObIN0 NONY4YUTH HaMBONbLIMIA OOXOM HA CyM-
My 100 000 p.? KakoB aT0T Hambonblwuit aoxon?

KomnaHusa X BbinnadvBaeT A0X04 NO CBOMM akUWAM eXerogHo v3
pacuyérta 40 % ropoBbix. KomnaHua Y BbinnayMBaeTr [0OX0L MO ak-
uvam 1 pas3 B nonroga m3 Toro xe pacdéta. B akumm xkakou kom-
naHWW BbirOAHEE BAOXWUTb AeHbrv Ha 1 roa?

O6nomoe noxypen Ha 25 %, notom npubasun B Bece Ha 20 %, no-
xyaen Ha 10 %, notom npubaeun B Bece Ha 20 %. Mpubasun O6-
NIOMOB B Bece unu noxyanen?

Cnyxawaa ¢dupmbl ckasana: «[1pon3BoACTBO NPOAYKUMU HaLlen
bupmbl yBenmumtes Ha 200 %, nnn B 2 pasar». MUcnpasbte eé ownb-
Ky, ecnn BepHo ycnosue: a) Ha 200 %; 6) B 2 pasa.

JBe NpPOTUBOMOJSIOXHBLIE CTOPOHbI MPAMOYrONbHUKA YBENUYUIN Ha
10 %. Ha ckonbko MNPOLEHTOB yBEAWYWMNack ero nnowanb? 3asu-
CUT N1 peaynsTaT OT TOro, Kakyk napy CTOpoH yeenunynnu Ha 10 %7?

a) Bce cTopoHbl npamoyronbHuka yeenndunu Ha 10 %. Ha ckonbko
NPOLEHTOB yBENWYMNACL €ro niowans?

6) [lBe NpPOTUBOMNONOXHbIE CTOPOHBI MPAMOYrO/ibHMAKA YBENYU-
nn Ha 20 %, nse apyrne — ymeHowmnm Ha 20 %. Kak namenunaceh
nnowages NPAMOyronbHuka?

,ﬂ,Be NPOTHMBONONOXHbIE CTOPOHBbI MPAMOYIrOJibHUKaA yBeIM4ninm Ha
20 %, nee npyrue — ymerblwmnm Ha 10 %. Ha ckonbko NpouUEeHTOB
yBeEAUYUNack NNowaab npAMoyrofbHnKa?

Onvny npamoyronbHnka ymeHbwnnu Ha 20 %. Ha ckonbKo NpoueH-
TOB Ha[0 YBENUYUTb LWMPUHY NPAMOYroibHUKa, 4TOObl ero nnowanb
HE M3MeHunacb?
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B apamkpyXke 4YWUCNO ManbyukosB CO-
ctaBnser 80% OT uucna AOesBOYek.
CKOMbKO MPOLUEHTOB COCTABASiIET 4YMCNO
NEBOYEK OT 4YUCNa ManbYukoB B ITOM
Kpyxke?

Mmeetca 600 r pacteopa, cogepxalie-
ro 15 % conu. Ckonbko Boabl Tpebyet-
cs nobaBuTb B pacTBOp, 4TOObLI OH cTan
copepxatb 10 % conn?

Ckonbko rpammoB BoOAbl HYXHO noba-
BuTb K 120 1 pacTBopa, B koTopoM cogepxutca 30 % caxapa, 4TO-
Obl NONy4nTbL pacTeop, comepxawmni 20 % caxapa?

Kycok cnnaesa maccon 700, copepxawwin 80 % onosa, cnnasunu
c kyckom onoea secom 300r. OnpepennTte NPOLEHTHOE CopepXKa-
HVWe 0N0Ba B MOJSIYYEHHOM Cr/aBe.

Mmeetcs 500 r pacTtesopa, conepxawero 40 % kucnotbl. CkoONbko
BoObl TpebyeTtca nobaBuTb B pacTBoOp, 4ToDObl OH CTan coaepXaTb
25 % kncnoTbl?

B nepBblii AeHb pabouuih nepessiNnONHWUN AHEBHOE 3agaHue Ha 2 %,
BO BTOPOW OEHb OH NepeBbINONHWA AHEBHOE 3ajaHue Ha 4 %. Ha
CKOMBbKO MPOUEHTOB paboyuii NEepeBbINONHMA 3aaaHve AByX OHen?
EIT8 B cnoptuBHOW cekuuu gesodkm coctasnaiT 60 % yucna manbym-

KoB. CKOMbKO MPOUEHTOB 4YMCna BCEX YYACTHWKOB CEeKUMM cocTas-
NAI0T OEBOYKKT

3

i B

€
=

_Aecatnunbie Apo6u NpousBONLHOro
3HaKa

HamomseuM, 4ro AecATHYHas Apolb — apyrad (opMa 3alucH 00bIK-
HOBeHHON Japodu. JIroboe ¢BOICTBO OOBIKHOBEHHBLIX ApoOeil mepeHOCHUTCH
Ha AecATHYHBIE APOOH.

B uacTHOCTH, eciH mepen MOJOMKHTENbHOM NeCATHUYHOH Apo0BI0 MO-
CTABUTHL 3HAK «+», TO IOJYYHUTCA paBHasg el ApoOb, IIOTOMY YTO €eCcJH
IIOCTABUTh 3HAK <«+» Ilepe] paBHOI el 0OBIKHOBEHHON ApoObIO, TO 3TO
He uaMmeHser eé. Haupumep, 2,78 =+2,78; 3,99=+3,99.

Ecnn nepexs morosxuTenbHON AeCATHYHONH ApoOBI0 IMOCTABUTH 3HAK
«=», TO IMOJYYUM JAPYIyI0 — IIPOTUBONOJOMKHYI0 €H OTpHIATeJbHYIO
Apobs. Hanpumep,

9

=2 _o09=-2. _
0,9—10, 0,9 = o 2,71=2

71 .
100’

71

-2,71 =—2100.
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Bce apudmeruueckue nedcTBUS C JAECATHUYHBIMU APOOAMHU HpOM3-
BOJILHOTO 3HAKA INIPOM3BOAATCA TAK Ke, KaK AeMCTBHUA ¢ IEJBIMH YH-
cIaMHM: CHAuYaJa HaJ0 OIpeAeJUTh 3HAK De3yabTara AefdcTBHUA, a I0TOM
IIPOU3BECTH COOTBETCTBYIOINEE AeHCTBHE C WX MOAYIAME — IIOJIOMKM-
TEJPHBIMM JECATUYHBIMU apobsamu. Hampumep,

3,2+(-3,4)=-(3,4-3,2)=-0,2;
5,8-8,9=—(8,9—5,8)=—3,1;
7’8 N {_0!5)=_ (7’8 * 0:5)=_3!9;
(-4,2) : (~0,6) =+ (4,2 :0,6) =42 : 6= 1.

Boivmncnute (885—891):

a) 2,1+(-3,5); 6) (—-4,9) +(-1,3); B) 4,8-9,9;
r) 6,2-(-1,7); n) -7,9-(-1,8); e) -1,2-3,5.
a) 1,56+ (-8,28); 6) -7,53 -6,48; B) -13,75-5;
r) 12,51 -17,23; n) 12,285 - 13,999; e) 13,4-17,48.
a) (-1,2)-5; 6) (-4,9):7; B) (-6,4):(-0,8);
r) 72:(-0,6); n) (-4,8):0,16; e) (-1,28):(-6,4).
a) 4,16-5,1-3,2; 6) 7,39 1,21:1,1;
B) (—44,44):11+1,1; r) (-6,25):2,5+2,5;
o) 0,48:1,6-4,8; e) 12,5-(—4):(-2).
a) 44:(-2,5)-6-(4,3-0,8-3,7);

6) (-11,2:(-2,8)-3,6+2,4):(-0,4);

B) -3,6-(-0,5)-(-3,2+0,8) - 1,05.

a) (4,28+3,6-(-0,85)):(-0,4); 6) 7,68-6,4:(—1,2-0,4);
B) (4,7+2,3)-(-3,5)-8,7+0,3; r) 5,41-8,1:(3,6-6,3).
a) (0,06-2,2+0,53):1,8+0,4;

6) 0,2-(0,4-1,08+0,15)+0,2;

8) (0,4-0,01-0,01):0,25-0,231;

r) -0,8+4,2-(0,002:0,04-4,1).

PewunTe ypaBHeHne:

a) 0,4x=3; 6) 2x=1,8; B) 0,3x=-2,7;
r) 1,5x=-10,5; n) —0,002x = 25; e) —1,4x=2,842.
Buiuncnute (893—895):

EEER a) (—654,84:32,1-35,568: (—3,42)) : 2,5;
6) (~3,17 — 25,9632 : 4,32) : (—74,358 : 24,3);
B) (2763,36 : (—30,4) - 70,7) : (714,07 : 7,07).

B E

g

.32 _pl. .32, 23141, <09

a) {2,75.35-25.1,75) 355 6 [3,24.7 35.13J.( 0,9);
! . iy - .31
8) (-4,5)-53 +(-5,5)-53; r) 37,425 +(-6,425)- 3.
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4.10. Mpu6nuxenne pecaTnunbIx Apob6en

Ecau gucio a, MaJjJo oTaHu4daercsa OT 4ucja a, TO IHIIYT
a= a,

¥ TOBOPAT, YTO YHCJIO0 @ TPUOIMKEHHO PABHO YHCJIY @, HJIM YTO @, €CTh IPH-
OuiMIKeHVe YHAcya @. 3HAK «~» eCTh 3HAK NPHOJHKEHHOI0 paBeHCTBA.

Ecau nmpu aToM a,<a, TO @, HasbIBAKT NPUOIHMIKEHHEM 4 C HeENO-
cratkoM (uam npubiuskenuem cHu3y). Eciu ke a, >a, T0 a, Ha3wIBAIOT
NpubIHKeHHEeM @ ¢ M30BITKOM (MJIH NMPHOAMIKeHMEeM CBepxy).

Ecnu cnaydures, 4T0 a,=a, TO G, MOXXHO Ha3BaTh Kak npubiuixe-
HHUEM @ CHH3Y, TAK H CBepXy.

Hecsitnunble 1po0H ¢ OOJBIITMM YHCJIOM 3HAKOB IOCJE 3alATOH IpH-
OMMKAIOT KOHEUHBIMHU AECATUYHBIMU APOOAMM ¢ MEHBIIMM YHCJIOM 3HAa-
kKoB. Cama KOHCTpYKIMA NeCcATHYHOH ApoOH IoACKasblBaeT, Kak 39TH
opubImxeHuda NoA0UpAaTh.

Paccemorpum npumep. Ilyers a = 2,32825.

O6opsém aty apobs Ha 1udpe BTOpOro paspsaga mocie 3anaroil. Ilo-
JIYY4UM 4dHcio 2,32, MeHbIllee 4eM a.

Ecnu v uncana 2,32 yBemmunte Hu@py paspsiga cCOTHIX HA eIUHUILY,
TO HMOJYYHM 4Yucio 2,33, yKe OGoabliee 4YeM d.

Takum obpasom, 2,32<a< 2,33, moatomy 2,32 ecTh NpUOIHIKEHHE
Yypcaa @ CHH3y, a 2,33 ecTh ero ke npubam»xkeHwe cBepxy. llumryt mpu
aTOM

a=2,32,a~=2,33

H FOBOPAT: «2,32 ecTh NPHUOJIHIKEHHE YUCJIA @ ¢ TOUHOCTBIO IO OAHOI COTOM
C HeJocTaTKOM (CHHu3Y); 2,33 ecTh NpUOIMIKEeHHE YUCJIa @ ¢ TOYHOCTBIO JI0
OJIHO¥ cOTO¥ ¢ M3OBITKOM (CBEPXY)».

BmecTo CJI0OB «C TOYHOCTBIO O OZHOM COTOH» TOBODPAT €INE€ «C TOY-
HOCTBIO IO eQWHHUIIbI BTOPOTO paspsja IIocje 3alsAToH».

Tak kax Tperba mudpa mocjiae 3amATON y 4HciIa @ Dosblire 5, TO OHO
6mmke K 2,33, uem Kk 2,32, IlosTomy rosopsar, uro 2,33 ecTh NMPHOIH-
JeHHe 4 C TOYHOCTBIO Z0 OJHOM COTOH C OKpYyILJIeHHeM.
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P&CCY}KﬂaH aHaJIOTH4YHO, IMOJYYHM, YTO

2,328 <a<2,329,
a~=2,328,a~ 2,329,

rae 2,328 ecTh npubIAHIKEHNE @ C TOYHOCTBIO 10 OAHOH ThicAYHOMH (70 0,001)
CHH3Y ¥ B TO K€ BpeMs C OKPYTIJIeHHeM. ITO cJelyeT U3 TOro, 4To mudpa
YeTBEPTOrO paspsaia mocje 3alaTod MeHbIle 5, noaromy a oamxe K 2,328,
uyeM K 2,329.

2,329 ectp npubiamxenue a ¢ TouHoctbo 10 0,001 ceepxy.

Anamoruuno 2,3282 <a < 2,3283. Tenepsb 4nCJI0 @ HAXOAUTCA B TOU-
HOCTH IIOCPeJHHEe MeXXAy NPHOJIHKEeHUAMH CHH3Y H cBepxy. Takum
oGpasom, 2,3283 ectp mpubamixenue a ¢ TodHocThio Ao 0,0001 cepxy
M B TO K€ BpeMs C OKPVIJIEHHEM.

ITogobusiM oOpasomM ansa umeaa b=-2,32829 umeoT MecTo Hepa-
BercrBa —2,33<b<-2,32, orkyna b~-2,33, b=~-2,32 m upm srom
—2,33 ectsr npubamixerue b ¢ touHocthro g0 0,01 cHuH3Y M B TO Ke
BpeMsA ¢ OKpyrieHuem; —2,32 ecTs NpubiIHKeHNe duciaa b ¢ TOYHOCTBIO
mo 0,01 csepxy.

_ BnenéM NOHATHE 3HAYALNEH WHEQPBI ZeCATUYHON Ipodu.

5 00M HA3BIBAIOT eé mepByio (cJe-
Ba HanpaBD) OTJIMYHYI OT HyJaA HUPPY, a TaKXKe Bce CIeJyIOIue 3a
Hell 1udpeI.

Hampuwmep,

B umciae 235000 Bce nudpsl 3HavYaIme;

B uncye 0,302 uudpsl, crToAmMe mocje 3amATOi, 3HAYAILNE;

B uncae 0,003004 uuppsl, HaunHaa ¢ nudpel 3, 3HaYalUe.

OKpPYIJIUTL YHMCJIO ¢ TOYHOCTBIO, HAIIPUMED, A0 TPeThbell 3Hayailei
ou@pPBl — 3TO 3HAYUT OKPYIJIATH €ro A0 TOro paspsjga, rje HaXOLUTCH
TpeTha 3HAUANas Hudpa, 3aMeHHUB cieAyiomiHe nudpbl HyaaMm#A. [Ipu-
BeJIéHHbIE HHW)Ke OKDYIJIEHHMS IIPOM3BEAEHbI C TOYHOCTBIO JO TpeThel
3HAUaein nudper:

3,7523~=3,7500=3,75; -0,010278 =-0,010300=-0,0103;
0,035021 = 0,035000 = 0,0350; -0,02339 = -0,0234;
235000 = 235000=2,35-10% 2365 780~=2370000=2,37-10°.

Y10 nokasbiBaeT 3Hak «=»? Kak 4WTaloT 3anuck a ~a,?

m Hazoeute npubnuxeHne uuncna 0,2638:
a) C HegoCTaTKOM C TOYHOCTBIO A0 OOHOW AEeCATONA;
6) ¢ 1M3ObITKOM C TOYHOCTbID OO0 OAHOM COTOM;
B) C OKDPYIMMEHWEM C TOYHOCTbIO A0 OAHOW ThbICAYHOMN.
a8 Kakue umMdpbl Ha3biBalOT 3HavalMMn B 3anucu 4yucna B Buae ne-
CATMYHON Apobu?
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< 4. TMpu6nuxenne cymmbl, pasHocry,

YTO 3HAYUT OKPYIMUTL YMCNO C TOYHOCTLIO [0 BTOPOW 3Havallewn
undpbi?

Hainpute npubnuxeHwe yucna a ¢ HeAOCTAaTKOM C TOYHOCTBIO 40
eMHULBI TPEeTLero paspsga nocne 3ansaTomn:

a) a=0,3456; 6) a=0,76543; B) a=0,02325; r) a=-0,34354.
Hangute npubnuxenne 4mucna a ¢ n3bbITKOM C TOMHOCTbLIO OO0 ean-
HWUbI BTOPOro paspsna nocne 3arnsaTton:

a) a=1,2345; 6) a=3,56789; B) a=2,577; r) a=2,555.
Okpyrnute 4ucno a ¢ To4HocTbio Ao 0,01:

a) a=1,24851; 6) a=1,24158; B) a=-7,02303; r) a=0,12528.

Okpyrnute 4ucno a ¢ To4HocTbio ao 0,001:
a) a=8,91011...; 6) a=-8,91011...;
B) a=0,2626; r) a=0,6265.

MoavepkHUTE 3Ha4awme umdpbl H1ucna:

a) 3,52, 6) 0,352; B) 0,03520; r) 7,405;
n) 4,203; e) 0,005; x) 0,0420; 3) 7,0003;
n) 10,0050; k) 6,700; n) 0,00067; m) 0,0100.
Okpyrnute uucno 1995,1996:

a) 00 JecaThIx; 6) no coTbix; B) A0 ThICSYHbIX;
r) oo enuHuu,; L) DO OeCHATKOB,; €) DO COTEeH.

Okpyrnute yncno 1039,9301 go cemu; LWECTU; NATU; YeTLIPEX; TPEX
3Havawmx undp.

W

nponssenoeHua 1M _HacTHOro feyx uucen

Cymma (pasHOCTH, NpOM3BeAeHHEe, YACTHOE) ABYX YHCE] CUHTaeT-
cA NpUOIMKEHHO PaBHOM cymme (pa3sHOCTH, IPOM3BEeNeHHIO, YaCT-
HOMY) HX NpHOJIHIKEeHMIl.

Yr10o0bl NpPaBUIBHO NIPHOIMMKEHHO CKJIAABIBATH, BBIYHTATbH, YMHO-
JKaTh M JeJUTh YWUCJIa, HAIO MPaBUIBHO UX OKPYIIATHL. Kak aTo AenaTs,
MBI DOSCHHM IJI8 4HCeJl, 3alHUCAHHBIX B BHIE NECATHYHBEIX Apoleil.

Y100l BEIMHCIHTH NPHONHKEHHO cyMMY (MM PA3HOCTH) ABYX YH-
ceJl, Hal0 OKPYIVIMTh OTH YHMCJIA ¢ OAWHAKOBOH TOYHOCTHIO, Ha-
NpHMep 0 OJHOH COTOH, 3aTeM CJIOMKHTh (HIHM BBIYECTH) NOJY-
YeHHBIE IMPHOJIHIKeHHST.

1#4 rInas:



lMpumep 1. HailigéMm npuOIHKEHHO CYMMY H PasHOCTH HHCe]
a=23,1834567Tub=-4,2375,

OKPYIJINB UX C TOYHOCTHIO IO OZHOM COTOH.
PeweHue. Okpyrasasa 9Té 4YHCIa C TOYHOCTLIO IO OAHOH COTOI,
HaxoguMm, 4yro a ~ 23,18, b~-4,24, Orkyza ¥ IojydaeM OTBeT:

a+b=18,94; a-b=27,42.

OTMEeTHM, UYTO AHAJOTHYHO BBITTOJHAT CJOKEHNE W BhIUUTAHHUE YM-
ceJi, OKPYIVIEHHBIX C TOYHOCTRIO IO OJTHOM JeCATOM, KO OJHOM THICAYHOM,
0 AEeCATKOB, A0 ThICAY H T. 1.

ChopMynInpyemM IpPaBUIO NPHUOIMIKEHHOTO YMHOMEHHUS U JeIeHUs
qHceJs, OKPYIJIEHHBIX ¢ TOYHOCTHIO A0 TpeThell 3Hauamel nudps! (aHaIO-
TMYHO BBITOJHAKIT NPUOIMKEHHOE YMHOMKEHUE U JIeJIeHUe YUCes, OKPYTI-
JEHHBIX C TOYHOCTBLIO [0 IIEPBOM, BTOPOI M T. . 3HaJYalmeidl mudpsI).

Yro6bl BBEUMCIHTh NPHOIHKEHHO NpouU3BeAeHHE (HMJIH YACTHOE)
ABYX 4YHceJ, HAXO OKPYIVIMTH ITH YHCJIA ¢ TOYHOCTBIO J0 OXHOMH
H TOH ’Ke 3Hauamed mudpsl (Hanpumep, 0 TpeThbel 3HAYAIIEH
uudpsl), NepeMHOKHTL (MIH Pa3geJHTh) MOJyYeHHBIe NpPHOIH-
JReHHUSsI M Ppe3yJbTAT OKPYIJINTH A0 TOH ke (Tperheil) 3Havamei
Hu@psI.

Mpumep 2. Tlycrs a=135,78665, b=0,0068751.

a b _ ..
Breruucaum a - b, 7' a OpUOIMKEHHO, OKPYIJIAA yucyaa a 1 b ¢ Toy-
a

HOCTBIO [0 TpeTheill 3Hauameil mudpsl.
Pewexnune. Okpyrius ¢ TOYHOCTRIO 10 TpETheH 3HAYaIIed UpHI,
uMeeM: a = 136, b=0,00688, Torma

a-b=136-0,00688 =0,93568 = 0,936;

a _ 136 _ 13600000 _ N _ 10
% Sooess = ghn =19 767.4...~19800=1,98 - 10%
b . 000688 _, 00005058... ~0,0000506.

a 136

3amevanue. ToyHOCTL BBIYMCJIEHMH HAXOAUTCA B IIPOTHBOPEYHNU
¢ OpoCTOTOI BBEIUMCJIeHHI. BOabIIas TOYHOCThL CBA3aHA ¢ YIOTpebeHH-
eM OoJibllero Koamudecrsa nudp, MeHbuIad — TpebyeT MeHBIIEro KOJH-
yecTBa Oudp.

Yem ¢ GONBIIMM KOJHYECTBOM IUdp OpaTh NpUOIHKEHUS ABYX YH-
ces, Tem Gamixe Oyaer cymma (pasHOCTH, IIPOU3BEAEHHE, YACTHOE) dTHX
npubamKeHnit K cymMme (pasHOCTH, TPOM3BEIEHHIO, YaCTHOMY) OTHUX
qHCceI.
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Hanpumep, nycrs gaHo uucio a = 1,445 u tpebyercs BHIYUCIUTE €0
KBajpar.

Ecsim oKpyrimM 4YHcIO M pesyJbTaT 0 NepBOil 3Hauauleir umud-
phl, TO moay4uM a’=~1.1=1, 9ro OTIMYaeTCA OT TOYHOTO PE3YJIbTATA
(2,088025) npumepro Ha 52 %.

Ecny OKpyryIMM 4YHCIO U pPe3yJbTAT A0 BTOPOM 3Ha4Yalei mudpsl,
TOo moayuuM a’*~1,4-1,4=1,96 = 2,0, uTo OTAMYAETCA OT TOUYHOIO pe-
3yaepTaTa npuMepHo Ha 4,2 %.

Eciy ke OKPYIJIMM YHCJO W pe3yJjbTaT A0 TpeTheil 3Hadamieil mud-
pel, TO moayuum a’=~1,45-1,45=2,1025= 2,10, uro oriMYaeTcs OT
TOYHOI'0 pe3yJbTaTa MeHbIne, gem Ha 0,6 %. =

907,

Chopmynupyiite npasuno npubIMXEHHOrO CAOXEHWUA OBYX Yucen,
3aflaHHbIX JECATUYHLIMU APOBAMU N OKPYIMEHHLIX C TOYHOCTBIO A0
OOHOM TbICAYHOMN.

Cohopmynupyite npaeBuno npuUBAMXKEHHOrO BbIMUTAHWA ABYX 4MCen,
3a[laHHbIX OECATUYHBIMU APOGSAMU M OKPYIMEHHBIX C TOYHOCTBIO A0
OHOWN AECATOM.

Cdopmynupyiite npasuno nNpuBANMXEHHOrO YMHOXEHWS 4vcen, 3a-
OaHHbIX OeCATUYHbIMM OPO6SAMM W OKPYMIEHHBIX C TOYHOCTBLIO 40
TpeTbeh 3Hauvawen undpsol.

Chopmynupyite npaBuno npubAMXEHHOro OENeHUs Yucen, 3ajaH-
HbIX OECATMYHLIMW OPOBGAMU W OKPYMEHHLIX C TOYHOCTBIO A0 4EeT-
BEPTOM 3Ha4awen umdpbl.

Okpyrnute 4yucna a u b ¢ ToyHocTbio Ao 0,1 1 BelyMcaUTEe Npubnn-
XEHHO WX CYMMY a+b 1 pPasHOCTb a — b:

a) a=3,28, b=0,11; 6) a=-1,256, b=2,555;
B) a=0,010010, b=0,2; r) a=2,7235, b=-3,42426;
n) a=-7,17, b=-0,33; e) a=-6,373, b=-8,765.

Okpyrnute yucna @ v b ¢ ToyHocTelo oo 0,01 v BelMUCIUTE NpK-
GNUXEHHO KX CyMMY a+b 1 pasHoCTb a — b:

a) a=1,4545, b=-1,203; 6) a=2,1264, b=-3,1145;
B) a=-5,777, b=2,536; r) a=0,5642, b=-3,573;
n) a=-12,454, b=10,111; e) a=-9,5273, b=-11,1928.

Okpyrnue yucna a U b ¢ TOYHOCTLIO A0 TpeTben 3Havawen umdpbl,
BblYMCAUTE NPUBANXEHHO MX Npou3BeneHue a -b M yacTtHoe a: b:
a) a=-2,435, b=1,923; 6) a=2,1456, b=0,78788;

B) a=-2,131, b=-0,009293; r) a=0,03531, b=2357,693.
OkpyrnuB 4ucna a n b ¢ TOYHOCTLIO A0 BTOPOI 3Havawlen umMdpsbl,
BblHUCIUTE NPUONMXKEHHO MX NPOW3BEAEHUE a -b 1 YacTHoe a: b:
a) a=0,253, b=0,75; 6) a=3,5781, b=-0,00494;

B) a=-0,045, b=-0,593; r) a=2382,231, b=0,002434.

R rno-



AONONHEHNA K TNABE 4
E. BIMNCMEHNA C NOMOWbIO KANBKYARTOPA

MgzI y2Ke mucaal O TOM, UTO C IIOMOINBIO KaJIb-
KVJIATOPA MOKHO BBINOJHATHL BBIYUCIEHUS C Ie-
JBIMH YHCJIAMH,

C DOMOIIBI0 KAJBKYJIATOPA MOXKHO BBIIIOJI-
HATH BBIYHCIEHUA B C JECATHUYHBIMHM APOGSMH.
Ilns BBOJA 3ANATON MCHOJBL3VIOT KJABUIIY D

Hanpumep, apo6s 3,15 BBOZAT B KaJbKyJd-
TOp, HAjKMMas Ha KJIABHIIN

(8] (-] (1] [5]

dpo6s 0,135 MokHO BBECTH TaK:

(0] [-] (5], mmm xopoue: [-][1][3][5].

IIpu aTomM ¢ Ha)kaTueM KJIABMIIH El BBOAMTCA M IIeJasi 4acThb APO-
om (0).

JeicTBHA € OeCATHYHBIMH JApO0AMM BBINOJHAKTCA TaK e, Kak
JeHCTBUA ¢ HATYPAJIbHBIMH YHCJIAMH.

lTpumep 1. Beruncaum cymmy 3,15 + 2,488.

Haxxumaa Ha KJIaBUINH

(8] 1l [8] (=] [2] (-1 [4] [8] [8] [=:

MOJIy9HuM OTBeT: 5,638,
IlTpumep 2. BriuncauMm pasuoctd 0,135 — 0,048,
Ha)kumas Ha KIaBUIIA

L1 [2] (8] (5] (] [ [o] [4] [8] [=];

noayuaum orset: 0,087.
lNMpumep 3. Briuucaum npoussegenue 0,24 .1,5.
Ha)xumas Ha KJIaBUIIH

[ 2] (4 ¥ [l L] (8] [=)

nosayuaum orset: 0,36.
lMpumep 4. Boiuncaum uvacraoe 48,96 :0,12.
Haxumas Ha KJaBUIIHA

[4] (8] -] [e] [6] (] [J (2] [2] [=)

nogy4aum orBer: 408.
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NMpumep 5. Bripasum apo6n ;—gi— B BHJE AECATHYHOH ApOOH.

Tark xaxk ApoGb % paBHa yactHomy 561 :374, To BBIIOJHHUM BEI-

YHUCJIeHMdA, HaHUMad Ha KJIaBHUIINN

(5] (6] (1] [=] [8] (7] [4] [=)

nosy4yum orBetT: 1,5.

Mpumep 6. Bripasum apobn % B BHUJe AECATHYHOU Apodu.

LBl

Ha Ta6no mony4uTca JOHMIOb OpHOJMXKEHHBIH pesyaprar: 0,3333333.
B srom nerxo y6eauTBCs, BBIIIOJHHUB YMHOMEHHE:

0,3333333 - 3=0,9999999 = 1.

MNpumep 7. BrruucamMm uvactHoe 3,16 : 5,01.
HaxméMm Ha KJIaBUIIH

(B[] [lfe]l (] (5] [-1[o] (1] [=)

noayuuM npubnmxeéHHbii pesyiabrar 0,6307385 (nmposepsTe).
B 3ameuanue. B oObIYHBIN KANBKYJISTOD MOYKHO BBECTH Ji000e YHCIO,
3allMCaHHOE B JIECATHYHOM cHcTemMe u cocrtodAmee us 8 mudp. [Ipu atom
sanfATad B JECATHYHOH APOOM MOKEeT CTOATH Ilocie J000i mudpsl.
Muorue KalbKyJATOPHL IIO3BOJAIOT BECTH PACYETHI C 3alIOMHHAHHEM
IIPOMEXYTOYHBIX Pe3yJIbTATOB.
Mpumep 8. Briuunciaum sHaueHue BeipakeHuss 48 —(90:3 —51).
Hasxmém Ha KiIaBUIIH

(9] [0] [+] [8] [=] [5] (1] [=] 1+

Knasunrei MBI 3aTIOMHUIH 4ucao —21 (peayabTaT BBIUHCIEHHH
B CKOOKax), Jajee Ha)KMMaeM Ha KJABUIIN

[4] [8] [=] by [=]

Knasunreit MBI M3BJEKAEeM YHC/JI0 M3 NAMATH M BBIYHCIAEM:
48 - (-21)=69.

[Tepen MOBTOPHBIM HCIOJIb30BAHMEM IAMATH KAJIbKYJATOpa HALO
OYHMCTHTDL [IAMATH ABOMHBIM HAaKaTHEM KJIaBUIIHA @ M OYHUCTHUTHL Ta-
0J10 KJiaBUIIEH , WHaYe IpH CJEeAYIOINIEM HaKaTHM KJIABHII u
KaJbKYJATOD CJIOKHUT YHUCJI0, BBOZUMOE B IIAMATH, C T€M UHCJIOM,
KOTOPOe TaM XPAaHHUTCH.

Knasumam |1+, [TI-], [MII] kaxpkyasaTopoB oTedecTBeHHOro mpoM3-
BOJCTBA COOTBETCTBYIOT Kjaapumu M+, [M—| u |MRC| KanbKynaTOpOB 3a-
py0Oe)xHOro IIPOMU3BOACTBA.

R [naea 1€ ap

HaxméMm Ha KJIaBHUOIA




Ucnonsays kaaBumry |[I—|, MOKHO 3aHOMHHTH 4HCI0 —21 ¢ mporH-
BOIIOJIOXKHBIM 3HAKOM.

[91[0] [+] (8] [=] (5] (1] (=] (] [4] (8] [+] framm] [=].

OTU BBIUMCJIEHHMA C MOMOI[BI KaJbKYJISATOPA COOTBETCTBYIOT TAKOil
MOCJeA0BATEeIBHOCTH AeMCTBHM:

1) 90:3=30; 2) 30-51=-21; 3) 48 + 21 =69.

I[Ipu BBIYMCIEHMAX € MOMOINLI0 KaJbKVJIATOPA HAMATH MOXKHO HC-
OJIb30BaTh MHOTOKPATHO AJSA CYMMHPOBAHHUSA PE3YJIbTATOB IIPOMENKY-
TOYHBIX BBIYHCJIEHHMH.

Mpumep 9. IloxcuuraeM CTOHMOCTBH IIO-
Kynku, ecaun kynuau 1,2 Kr kouder no 265 p.
sa 1Kr, 2,3 Kr nmedeHbsa 1mo 65p. 8a 1Kr u
2,47 kr a6nok mo 60 p. 3a 1 Kr.

PeweHnuve, BoIOIHUM BBIYMCICHHA:

265-1,2=318 u HaXMEéM KJIABHUIIY
(zanmomuunaun 318),

65-2,3=149,5 1 Ha)KMEM KJABHIIY
(¢ umeny 149,5 npubasusau 318 u pesysaprar
467,5 3anOMHHJIN),

60-2,47=148,2 u HaXMEéM KJABUIINA
E (r uncay 148,2 npubasunu 467,5). OkoHuaTeNbHBIN pe3yJjbTaT
615,7 p.

ApudmMernyeckue oOlepaldyd HaL ABYMS TAKUMM YHUCJIaAMH (cCJIoXKe-
HWe, BBIYMTAHHE, VMHOKeHHe HJIH [eJleHHe) NPUBOLAT K OTBEeTY, BBI-
paxeHHOMY Ha Tabjo KaJabKyJATOpa He 0ojiee 4eM BOCEMBIO IU(pamMu.
IIpu aToMm ciaenyeT y4ecTh:

1) Eciau orser BeIpaskeH He 0oJiee 4yeM ceMbio HHU(PPAMH, TO Pe3yJb-
TAT BBIYHCJIEH TOYHO.

2) Eciu orBeT BBIpaXKeH AeCATHUYHON ApPODOBI0 ¢ BOCEMBIO IHU(ppaMu,
TO OH MOJKeT OBITh HeTOUHEIM. ECJIM pe3ysbTaT HETOYHBINA, TO Ha Ta-
00 maércss ero npubIHIKeHME ¢ HeaocTaTKoM (uudph! IIOcJae BOCHMOM
orOpaceiBaioTca Oe3 oxkpyrieHus). Hanpumep, BRIYUCINM IIPOM3BeJleHHE
cronbmkom: 111,11-111,11=12 345,4321 ¥ ¢ DOMOIIBI KAaJbBKYJIATO-
pa: 111,11-111,11=12 345,432.

3) Eciu oTBeT BBIpaskeH HATYPAJNBHBIM UYHCJIOM C BOCEMBIO HHU(-
paMu, TO K HEMY HAJ0 OTHECTHCh OCTOPOKHO. MOMKeT CAYyYHUTHCH, UTO
KaJbKYIATOP MHOJYYHJ JeCATHUYHYIO OIpo0b C BoceMbIO IuUppamMu O0 3a-
naToit m orbpocus Bce nudpel nocie sanstoil. Hanpumep, BBIUMCIHM
npoussBegenne croadmkom: 11111-1000,1=11112111,1 1 ¢ MTOMOIIBIO
Kaapkyaaropa: 11111-1000,1=11112111.

Kak BHANM, KaJbKYJATOP OTOPOCHJ €AUHHIYY IIOCHE 3alATONH M JaJt
NPUOJIMKEHHBIA OTBET C TOUHOCTHIO /10 €IUHUIBI. 3[4eCh II0 BUAY OTBETAa
Ha TabJI0 HeJb3sA OIpPEeHe/IUThb, TOYHBIA OH HJH NPUOIHIKEHHBIH,
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Beluncnute ¢ noMmoulso kansbkynartopa (915—918):
EXE® a) 3,56+7,031; 6) 4,27-2,999; B) 3,25-4,8; r) 8,8:0,55.

EX® a) 6,325+ 1,5031; 6) 7,1 -6,3456;
B) 6,25-1,92; r) 14,4:0,048.

EX¥A a) 4,295 +7,35; 6) 7,2391 - 3,957;
B) 9,58-0,45; r) 7,896:0,48.

EXf® a) 5,728 -4,25-20,134; 6) 87,162 :4,38 + 13,78;
B) 6,236 - 12,5:0,625; r) 0,729 :0,027 - 3,126;
n) 14,9445 : 4,05 - 5,69; e) 0,016-0,3125-0,05.

EXEX C nomouibto kanbkynatopa Hauaute npubnnkeHns OObIKHOBEHHbIX
apobent ¢ HepocTatkoMm No obpasyy:

6 _ , 7. 8. 1.

a) 5 0,6666666; 0) 5 B) g r) 35
13 25 79 5
a) 39’ e) %9’ X) 99° 3) =i

EFCR Bbumcnute ¢ nomowpio kanbkynstopa: a) 1:9:9; 6) 4:7.7.
To4HBIA KK NPUBNVXEHHLIM pe3ynbTaT nonydunca? KakoB TOYHbINA
oteeT?

EFXIN Bobumcnnte ¢ NOMOLWbBIO KanbkynsTopa:
a) 891:297; 6) 297:891; B) 999,9999.9; r) 7777,7777:1,4.

Fuuzﬂ'rﬂblz PACUETH C NOMOWLIO KANBKYNRTOFA

Ecim v KanbKyasATOpa €cTh KJaBUIIA , TO C ero IIOMOIIBI MOMK-
HO pelarh HeKOTOpble 3aJa4YM Ha TPOILEHTHI.

3araua 1. Hautitu 12 % ot 750.

Pemwenne, OTBET MOMHO MOJYYUTE CJAEAVIOIMIEM 00pPaszoM:

750-0,12=90.
Tor e OTBET MOMHO HOJYYUTH HAKATHEM KJABHUII

[7] (5] [0] [x] (1] [2] [

3anaua 2, ¥Yeeauuurts ymcao 400 ma 12 %.
Pemenue, OTBer Ha BOIPOC 34/[aUYM MOYKHO HAWTH, BBIMOJHUB /1Ba
AeHCTBHA:
400-0,12=48 m 400 + 48 =448 —

UK 06'beIUHHUB 3TH JIEHCTBHU !
400+ 400-0,12=(1+0,12)-400=1,12 - 400 = 448.
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C nmoMOIIbI0 KAJBKYJIATOPA BBIUYHCJIEHHA YIDPOINAKTCH:

[4] [o] [0] [+] [1] [2] [%l.
3zech npu Haxatuu Kiasuinw K yucay 400 opubasisierca 12 %
aroro umesa. Iloayuum 448,

3amaua 3. YmenpmuTs uncao 300 ma 15 %.
Pemeunne. Orser Ha BOIPOC 3aJa4Md MOMKHO HAWTH, BHEINOJHHB ABa
peiereusa: 300-0,15=45 u 300 -45=255 — unu o0BEAMHHUB 3TU MAEi-

CTBUSA:
300-300-0,15=(1-0,15)-300=0,85 - 300 = 255.

Pemum Ty ke 3ajauy C MOMOIIBI KaJlbKYJSTODA:

(3] 0] [o] [=] [1] [5] [l

IHonyunm 255.

3amaua 4. Haitra umeno, 12 % roroporo pasubl 720.
Pemeunune. OTBeT MOMXKHO HNOJIVIHUTE CJIeAVIOIIHM oﬁpaaomz

720:0,12 =6000,

[7] (2] [0] [=] (1] [2] Eel

a MOMHO Tak:

IMomyunm 6000.

Samaua 5. CKOJBKO IpPOIEHTOB umcia 4 cocTaBJisieT YHCI0 37

Pemenue. 3pece TpebyercA BBLIPDABUTH B IIPOIEHTAX OTHOIIEHHE
uypcaa 3 K uMcay 4. 9Ty 3agady MOKHO PelINTh TaK:

3-100
4
ToT ke peayabTaT MOKHO MOJYYHTH C IIOMOMIBI KaJIbBKYyJIATOpA:

(8] [] [4] [}
Ionyuum 75 %.

damauga 6. Veenwubre yuciao 400 va 12 %, mony4yeHHBIH pe3yJib-
TAT yBeJH4YbTe eIllé pas Ha 12 %.

Pemenne. KHak 6blI0 ycTaHOBJIEHO paHee, YBeJIMYeHHMe YHCIA HA
12 % MOMKHO BBINOJHHATH, YMHOKHUB 3T0 4yucyao Ha 1,12, Yrobsl ysesu-
YUTh NOJY4YeHHBIN pe3yabrar eué pas Ha 12 %, ymHOKHM ero Ha 1,12
emié pas:

=T5 (%).

400-1,12-1,12=501,76.

C moMOmIBbI0 KAJBKY/IATOPA MOKHO BBIIOJHATH MHOTOKDPATHOE YMHO-
JKeHue uucJa Ha cebsa (BosBegeHMe B cTemeHb). TOT ke pesyabTaT HoJy-
YHAM C [DOMOIbIO KaJAbKYJIATOpPa, HOMEHAB MOPALOK AEHCTBHM:

WL a] 2 X[ [x] (4] (o] [0] [=]. =
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922,

a) Hangute 36 % uucna 500.
6) B wkone 540 yyawmxcs. Manbuvkm coctasnsaioT 55 % uucna
BCex yyawmxcs. CKONbKO B LIKONE Manb4ymkoB?

Toeap ctoun 45p. Ha ckonbko pybneit NOBLICUTCS LeHa ToBapa,

ecnu eé noBblLEeHWe COCTaBuT:
a) 10 %; 6) 12 %; 8) 20 %; r) 25%?

MarasuH noBbiAeT UEeHbl Ha HeKoTopble ToBapbl Ha 15 %. lMepe-
yepturte Taﬁnmuy B TeTpalb 1 3anonHuTe Eé, onpegenuve, Ha CKOJib-
KO pybnei noBbiCKMNAch LieHa Kaxaoro ToBapa M Kakol oHa crana.

Llena ToBapa Ha ckonbko HoBas ueHa

A0 NOBbIWEeHUA, p. NnoBbICUACk UEHa, pP. TOBapa, p.

925.

928,

200
150
420

BaHkK No CpPOYHbIM BKNaOAam Ha4YMCNAET eXemMeCcsa4YHblil 4OX04 B pas-
mepe 3 % oT cymmbl BKnaga. Onpegenute Benn4uHy Bknaga 4depes
MecsLl,.

Benvynna Bknana Benn4una Bknapna
B Havane mecsaua, p. yepes3 Mecsl, p.

700
950
320

Haihpute 4yncno, 18 % kortoporo pasHel 720.

N3 nocaxeHHbIX CemMsaH noOcosHe4YHuKka B3owno 176 cemsH, 4To
coctaBuno 88 % oT yucna nocaxeHHbix. CKoNbKO CeMsfH noacon-
HeYyHuka BbiNno nmocaxeHo?

Ha npegHOBOrogHein pacnpogaxe marasuH CHU3UA LeHbl Ha BCe
ToBapbl Ha 12 %. OnpepenuTte, KAKOW CTana ueHa Kaxaoro topapa.

LleHa ToBapa A0 NOHWXEHUs, p. Hoeaa ueHa Toeapa, p.

40
300
120
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baHk No CpoyHbIM BKNagam Ha4ynCNseT eXEeMEeCsYHbI A0X04 B pas-
mepe 5% 0T CymMMbl BKNaga, MMeBLUEeWUCa B Havyane mecsua. B Ha-
yane mecsiua Ha cyét nonoxunu 500 p. Onpepenute BeNNHUHY
BKJlaga 4epes:

a) 1 mecsu,; 6) 2 mecaua; B) 3 mecsaua,

ecnv Ooxon HadmcnaeTcsa no Gopmyse CROXHbIX MPOLLEHTOB.

Ckonbko npoueHTos coctasnaeT yncno 80 or:
a) 100; 6) 320; B) 240; r) 60?

M3 120 nocaxeHHblx cemsaH noaconHeyHuka saowno 102. Ckonbko
NPOLEHTOB CeMAH NOACONHeYHMUKa B30LNO?

B asTouHCnekuuu ropoga N noacynTanu, 4To YUCNO NErkOBbIX aB-
TOMOOWNErn B ropofae yBENMYMBANIOChL B nocnegHue rogbl Ha 15 %
exerogHo. Bo CKONbKO pa3 yBeNMYUTCH YUCNO NErkoBbiX aBTOMO-
6uneir 3a 5 net, ecnv ata TEHOEHUUS COXpPaHUTCH?

Pewenwune. Ecnu yucno nerkoesix asTomobuneit 8 ropoge Oy-
[eT ysenunyueatbcs Ha 15 %, unn 8 1,15 pasa, exerogHo, 70 3a
5 net oHo yBenuuutca B 1,155=2,011..., T. e. npumepHO B 2 pa3a.

Baca npouutan B ragerte, 4yto 3a nocnegHue 3 MecsAua LUeHbl Ha
NPOAYKTbI MUTaHMA pocnu B cpeagHem Ha 10 % 3a kaxAablii Mecsl,.
Ha ckonbko NpoueHTOB BLIPOCHW UEHbl 3a 3 mecsaua?

JeHbrn, BnoXeHHble B akuuu W3BECTHOW (UPMbI, MPUHOCAT exe-
rogHo 20 % poxoga. Hepes CKOMbKO fIeT BOXEHHAs CymMma yaso-
NUTCA, €CNU O0X0A Ha4YucnseTcs no Gopmyne CNOXHbLIX NPOUEeHTOB?

Mpl yixe IOBHAKOMUJIMCH C ABYMSA BHAAMM CHMMETPHMHA HA ILIOCKO-
CTH — OTHOCHTEJIbHO TOYKM M OTHOCHTEJIbHO IpaAMoil. B mpocrpaHcTBe
€CTb CBOM CHMMETPHUH, C OJHOM M3 HHX Mbl CTAJIKMBAEeMCs €KeIHEBHO,
Korja cMOTpHM Ha cebda B 3epkajo. ITa CUMMETPHUA TaK M Ha3bIBaeT-
cA — 3epKaJbHas CHMMETPHA WA CHMMETPHSA OTHOCHTEJIbHO IIOCKOCTH.

3axaua 1. IlpouuraiiTe cioBo, 3amudpoBaHHOEe Ha PHUCYHKeE 85.

Ha pucyske 86 mnmokasaHo, Kak C IIOMOILbIO
gepKajia IIPOYHTaTh 3alIM(pPpPOBAaHHOE CJIOBO.

Ha pucynxe 87 m300pak€éH OpPAMOYTOJIBHBIN J DU I_I
nmapaJjjiesienunes, paccedéHHBIA IJIOCKOCTHIO 0. Ha
IBE paBHbIe YacTH. PUCYHOK NPOH3BOAMT Bledar- Puc. 85
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Puc. 86 Puc. 87

JIeHMEe, YTO IIOJIOBHHY Iapalijiejienunilefia IUIOTHO IPHUCTABUIM K 3epKa-
1Y, B KOTOPOM OTPAaXKaeTCs ero BTOpas IIOJIOBUHA.

HJ’IOCROCTB O B JaHHOM cClIydae Ha3bIBAOT NJIOCKOCTBHO CHMMETPpHH
napajieienunena. ¥ NPAMOYTOJbHOTO Napajijejenuiens TPH ILIOCKO-
CTH CHMMMETPHH, Kam/Jasg U3 KOTOPbIX, KAK H IIJIOCKOCTHL O, AeNuT IO-
IMoJIaM 4YeThIpe ero mapajjielbHBIX pebpa.

3amaua 2. CKOJIBKO ILJIOCKOCTEH CHMMeTpHH y Kybda?

Pemenune, ¥ Kyba ecTh TPH IJIOCKOCTH
CHMMETPHH, KaXKJad U3 KOTOPEIX JEJIUT IOIOoJaM
yeThIpe ero mnapajulejbHbIX pebpa. Ho y xybda
€cTh W JpPYyrue ILIOCKOCTH cmMMmerTpuu. Kaskpas
M3 HHX NOPOXOAHT 4Yepe3d [ABa HnapajjelIbHBIX pe-
Opa ky0a, He npuHAIJIeKaIINX OJHOM rpaxu. Ha
pucynxke 88 moxasaHa ojHa M3 TAKUX ILJIOCKO-
cTeil CHMMeTpHM Kyba — ILTOCKOCThH [}, TOdHee,
He IJIOCKOCTh, a4 TOJIBKO €€ 4JacTh. TaKuxX IIJIO- ’
ckocreil 6. Takmm oOpasoM, y Kyba 9 ILIOCKO-
cTeldl CHMMEeTPHH.

=

- =

N e - —

Ha pucyakax 89 m 90 msobpaskeHa OpaBHJIb- Puc. 88
Hasg 4YeTepéxyroabHas nupamuga SABCD. B eé

oy T
i
(»}
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Puc. 91 Puc. 92 Puc. 93

OCHOBaHHHU JeKUT KBaapatr ABCD, a 60KoBbIe TPaHM — DaBHEIE PaBHO-
OelpeHHEIE TPEYTOJbHUKH. ¥ IMPABUJIBHON YeTHIPEXYTOJIBHON NMHUPAMUIEI
uMeercsa 4 IUIOCKOCTH cHMMeTpuu. [IBe M3 HHMX IPOXOAAT 4Uepe3 Bep-
IIUHY THpaMUABI S U cepeuHbI NApaienbHBIX pébep ocHOBaHUSA (CM.
puc. 89). JIBe npyrue npoxoaAaT uepe3 BePIOMHY MUPAMUABI S U OPOTH-
BOIIOJIOXKHBIE BEePINMHLI KBazpara (cMm. puc. 90).

MBs1 paccMoTpesn reoMerpudeckue GUryps! (resa), IMeIe KOHeY-
HOe YHCJO0 IIOCKOocTed cumMmerpum. Ho mmeroTca U GuUrypsi, MMeIIue
0eCKOHEYHO MHOTO ILJIOCKOCTeH CHMMETPHH.

Paccmorpum ¢urypsl BpanjeHUs: IUIHUHAD, KOHYC W mIiap.

IIuausap nmoaydaeTcs BpalleHHeM IIPAMOYTOJBHMKA BOKPYI OJHOM
U3 ero CTOpPOoH. ITY CTOPOHY HA3BIBAIOT OChI0 HWIMHApa. Jlobas mio-
CKOCTB, IIPOXOJAINAA UYepe3 OCh IUIWHAPA, ABIAETCH ero ILIOCKOCThIO
cumMmerpuu. Ha pucyske 91 m3o0OparkeHa oJHa M3 TaKHUX IJOCKOCTeH
CUMMeTpAM nuIuHApa. UX OecKoHeYyHO MHOro. ¥ IHAJIHHAPA eCTh eIeé
OJJHA IJIOCKOCTh CHMMETPHH. JTa ILJIOCKOCTH AEJHUT OCh IIMJIMHAPA IIOMO-
JlaM, H OpH eé IepecedeHMH C IHUIMHIPOM HOJydYaeTCa KpYT.

Koryc moaydaercs BpallleHHeM IPAMOYTOJBHOTO TPEYIOJbHHKA BO-
KPYr OAHOIO M3 ero KareToB (KATeTbl — JBE CTOPOHBI IPAMOYTOJbLHOTO
TPeyroJbHHKA, 00pasyolnue OpAMOil yroia). TOT KATeT Has3bIBAlOT OChIO
Konyca. Ha pucynke 92 uszobparkeHa ofHA M3 ILJIOCKOCTEH CHMMETPHU
KOHYyCA, IIPOXOJAIasa Jepe3 ero ocb. Takmx
ILIOCKOCTel OeCKOHEeYHO MHOTIO.

Ha pumcyare 93 uzobpaxén map. I[llap
NOJIVUAeTCs BpallleHHeM Kpyra BOKPYI AHa-
merpa. JlwobaAa IMJIOCKOCTH, MPOXOAANIAA 4Ye-
pe3 LeHTp IIapa, ABISAETCH ero IIOCKOCThIO
CHMMETDHH.

3epkaibHAsS CUMMETPHA MCHOJIb3YeTCH
B apxurektype. Ha pucyHke 94 nokasaHo
raaBHOe 3jiaHme MOCKOBCKOrO YHHBEpCHTe-
Puc. 94 Ta, UMelolee IJIOCKOCTh CHMMETPUH.
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2 -
-
Puc. 95 Puc. 96 Puc. 97
?EEE Tpu pebpa npsAMOyronsHOro napannenenunena, BoIxogalwmue U3 oa-

HOM BEPLUWHbLI, paBHbl: a) 3cm, 4cmMm, Scm; 6) 3cm, 4cm, 4 cm;
B) 4 cM, 4 cM, 4 cMm. CKONbKO NAOCKOCTEN CUMMETPUW Yy 3TOrO nNps-
MOYrofbHOrQ napannenenunena?

?EEIE CKONbLKO MAIOCKOCTEN CMMMETPWUKM Y UMAKMHAOPA, KOHyca, wapa?

E XA Ha xnetuatoit Gymare HECNOXHO pucoBaTb kKybuku. Ha pucyHke 95
nsobpaxeHsl ABe GUrypbl, KOTOPbIE MOXHO COCTaBUTbL M3 TPEX paB-
HbIX KYGWKOB NPU YCNOBUU, YTO KAXObIA M3 HUX AOMKEH UMETL XOTH
6bl 0aHY 06LLYI0 rPaHb C OCTalnbHbiMK Kybukamu. Ha3oBém ux Tpu-
kybukamu. Ybeoutecs, 4TO MMEETCH TONbKO ABe (Gurypbl Tpukybu-
KOB. CKONMBKO NNIOCKOCTEW CUMMETPUW Yy KaXaoWn u3 Hux?

9@3 Hapwucyiite Bce durypbl TeTpakybuKoB, NOMyHEHHbIE N3 YETbIPEX Ky-
OUKOB MO TOMY Xe npasuay, 4To 1 ansa Tpukybukos. Ybeautecs, 4To
CYLECTBYET TONbKO BOCEMb buryp tetpakybukos. CKONbLKO NNocko-
CTeA CMMMETPUN MMeeT Kaxaas U3 Hux?

EEER WwmewoTca AW NNOCKOCTM CUMMETpUWM y npa-
BWUNbHOW nupamuabl (ecnm pa, TO CKONbKO?),
€cnn oHa:

a) TpeyroneHas (puc. 96);
6) wecTtnyronbHas (pwvc. 97)?

EXTX Mers nony4mn 3anucKn C HEMOHATHLIMW CNO-
Bamn (puc. 98 n 99). OH porapancs, kak npo-
4YuTaTtb MX C NMNOMOLLbBIO 3epkana. MNpuaymaiTte
CnoBa, KOTOpble MOXHO 3alwndpoBaTb TEM Xe
crnoco6oM M NpouYUTaTh C MOMOLUBIO 3epkana.

e e, T P, ———=m
M ™= N\
. "= N e

ruc. 98 GQRUINT D UNIL Puc. 99
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BEERERE il —5

Panee yiie roBopmJyioch 0 BaBHJIOHCKOM criocobe samucu gpobeit 6e3
smameHateneir. Hanpumep, samucek 15°12'36”54""' cooTBeTCTBYET CyMMe

12 36 54
15+%+W+W' Takasa sanmuchk MO3BOJIAJIA MAOBOJBHO OBICTPO BBI-
38 54
HOJHATH ,neilicwna ¢ gpobsamu. Tak, cymma [5+ B0 + 3600) +
+[6+ ] + 4 ) MOJKET OBITH BBIYHCJIEHA KOPOTKO:
60 3600
+5°38‘54"
6°12'14"
11°51'08".

ITosgHee Tak crTaju 3anuceiBaTh M Apobu co sHamenarenasmu 10,
100, 1000, ...:

1 1 or - 123 12 3
2E—2+E—21, —

5 =5+—+—+——=5°1"2"3"",
1000 10 100 1000

B panpHelnieM 3anuch YOPOCTHIM, CTAJH OTAENATH LEIYI0 Hu
APOOHYIO YacTH APYr OT APYra He KPYKKOM CBepXy, a 3ansaToll CHU-
3y, OUQPBI JeCATHIX, COTBHIX, THICAYHBIX KM T.II. CTAJH IIACATH CJIHTHO:
5°1'2"3"'=5,123.

B 1427 roxy camapkaHACKHI MaTeMaTHK H acTpPoOHOM Jl:KeMmiuujg
uba-Macyx anr Kamm BmepBble mOIpOOHO ONHMCAT CHCTEMY AeCATHY-
HBIX apobeil u gedcTBui Hajy HuMH. B EBpone gecaruunnie apobu cra-
au u3BecTHBI 4deped 100 ¢ guImIHEM JeT mocJe aToro Oiarozapsa IJas-
HbIM ofOpasom Tpyzam (QuamMaHzckoro maykeHepa um yuénoro C.CreBuHa.

B Poccumn ydyeHue O HeCATHYHBIX APOOAX BIepBhBIe OBLIO U3JIOMKEHO
B «Apupmerure» JI. @. MarauKoro — mepBoM PYCCKOM IIeUYaTHOM y4eld-
HHUKe 110 MaremMaTtuke. Mcropus cos3ganms yuyeOHMKa TakoBa. 14 aHBaps
1701 ropa Ilérp I nognucan ykas o6 yupesxknenun B MockBe Maremaru-
KO-HABUTAIIMOHHOW MIKOJIBI. B IIKOJY TpUHMMA-
JIUCh JeTH M3 Pa3JHuYHBIX cocJioBUi. Ilocne okoH-
YaHHA IMKOJbI OHHM HAIPABJISJINCL HA BOEHHYVIO,
MOPCKYK H TOCYZAPCTBEHHYIO cayx0y. 22 des-
pana 1701 rogma yuureseM 3TOH MmKoJbl OBLI Ha-
3HAUeH JIYYIIHN B TO Bpems MareMarTuk MOCKBEI,
KOTOPOMY HOPYYMWJIM CO3AATh AJA INKOIBI yueb-
HUK II0 MaTeMaTHKe M HABUTAIMH. 34 <«OCTPO-
yMue B Haykax» Ilerpom I oH Obl1l «AMeHOBaH
npossanueM MarHunkui ¥ yYUHEH POCCHHCKOMY
0JIarOpOAHOMY IOHOIIECTBY YyYWUTEJeM MaTeMaTu-
Ku». 21 mosbps 1701 roma pykomuce yuebGHHUKA
6pl1a 3aKoHYeHa, 1 B 1703 rony <«Apudmeruxar
JI. @. Margunkoro OwslIa HamedaTaHAa.
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Kuura scrnons3oBaiachk He TOJBKO B yUeGHBIX 3aBeJeHUAX, HO W A
camoobpaszoBanus. OIuH U3 9K3eMIIAPOB «Apupmernxu» B 1725 roxy
nonan K oHoMy M. B. JloMoHOCOBY, KOTOPBIM XPaHMJI 3TY KHHUTY IO KOH-
na ceoux pgueit. ITossxe M. B. JlIomonocoB HazBan «Apubdmerury» JleoH-
tua Maruumnkoro n «CraBaHcKyoo rpaMMaTtury» (1643) Menentusa Cmo-
TPHIKOT'O «BPAaTAMH YYEHOCTH» .

Hecaruunable npobm Oaaromapsd HPOCTOH 3alWCH M CXOOHBIMM C Iie-
JILIMM YHCJAMH IIPABMJIAMHK AeHCTBUHN [OJYYMIH IIMPOKOE pacipocrpa-
HEeHUe B MPAKTUYEeCKUX pacuérax.

OrmernM, YTO B HAaIle BpeMsa B HEKOTOPBIX CTPaHaX, HaIpuMep
B CIIIA, menyioo m gpoOHBIE UYaCTU JECATHUYHBLIX APOOEH OTAENAT HE
3anaroi, a Toukoi. Tak, BMecTO

1,2; 35,48; 2,008
IHUIOYT

1.2; 35.48; 2.008.

Toukoii oTnesfeTcs Mejasgs Y4acTh YUCJIA OT APOOHOH B KaJAbKYJIATO-
pax ¥ KOMIIBIOTEpPax.

e R

TN ApGys secun 20«kr, B HEM copepxanoce 99 % Boabl. Yepes He-
CKOJIbKO AHEN OH HEMHOIO YCOX 1 COAEPXaHWe BOAbl YMEHbLUUIOCh
0o 98 %. Ckoneko Tenepb Becut apbys?

PeweHnwune. Ha nepebii B3rMaa Kaxercd, 4To Bec apbysa mano
U3MEHWUNCSH, HO ATO TOJILKO Ha NepBhii B3rnsan! Bec «cyxoro Bewe-
crea» B apbyse cocrasnsn 100 — 99 = 1(%), nnm 20 - 0,01 =0,2 (kr).
Mocne Toro kak apbys yCcox, BEC «CyxOro BeLWecTBa» COCTaBun
100-98=2 (%) ot HoBOro Beca apbysa. Hailgém 3TOT HOBbIV
Bec: 0,2:0,02=10 (kr).

WUtak, Bec apbysa ymeHbwwuncs Basoe!

m Hekuit necnpomxo3 pewuvn BbipyBuTh
COCHOBBIWN Nec, HO 3KONOorM 3anpoTe-
cToBanu. Toraa OMPEeKTop NecnpoMxo-
3a BCex yCnokown, ckazas: «B Hawem
necy 99 % cocHsl. Nocne pybku cocHa
bynet coctaenate 98 % Bcex nepesb-
eB». Kakylo 4acTb neca MOXeT BbIpy-
BUTb Necnpomxos?

BB rnasa 4. Jecarnusie npo6



Ha kopobke ¢ Bepmuwensid HanucaHo: «Macca HetTo 500 r npwu
BnaxHocTn 13 %». KakoBa Macca BEpMUWLUENW, ECAN OHA XPaHUTCS
npu BRaxHoctn 25 %7

Ana nonyyeHus TomaT-nacTbl NPOTEPTYID MAcCy TOMATOBR BbiNapu-
BAlOT B cneuunasnbHbiXx MawuHax. CKONbKO TOHH TOMaT-nacTbl, CO-
nepxauenn 30 % Boabl, Noay4uTca u3 28 T NPOTEPTOM Macchl TO-
MaToB, coaepxauwen 95 % Boapl?

MpounasoanTensHOCTL Tpyaa nosbicunm Ha 25 %. Ha cKonbko npo-
LEHTOB YMEHbLUMTCH BPeMs BbINONHEHWA 3a4aHna?

[Mana 1 cbiH NNLIBYT HAa NOLKE NPOTUB TeYeHWsA. B KakoW-T0 MOMEHT
CbiH ypoHuUn 3a 60pT nanuHy wnany. Tonbko Yyepes3 25 MuH nana 3a-
MeTWN nponaxy, 6bICTPO pasBepHyN NOAKY, U OHW MOMNAbINK BHA3 MO
TEYEHUID C TOW Xe CODCTBEHHOI CKOPOCTbID. Yepes CKOMbKO MUHYT
OHW OOroHAT Wwnany?

Mana kynun cebe aunnomar ¢ ABYMA KOOOBbIMW 3amMkamu., Ha kax-
OOM W3 3TWX 3aMKOB YCTaHaBAMBAKOT Kog — Habop m3 Tpéx undp
ot 0 1o 9 (puc. 100). AunnomaTt 3aKpbIBAIOT U HA €ro Hapy>XHoW na-
HENW yCcTaHaBNMBaIOT NMPOW3BObHbIE Habopbl undp. Kaxabiii 3amMok
OTKPOETCHa Nub Toraa, korga 6yaeTt npaBunbHO HabpaH ero Kog.

a) Cawa ycTtaHOBWN HOBbIN KOA Ha KaxAabld 3amMOK, HO 3abbin co-
obwmTe 06 3TOM nane u ywen B wkony. CKONbKO BPEMEHU MOXET
3aHATL OTKPbIBAHWME 3aMKOB Yy Manbl B XyAwem cnyyae, ecam oH 6y-
DeT nocnenosBaTenbHO NPOBEPAThb KOAbl M1 KaXAOoro 3amka U Ha
NpoBepKy Kaxaoro koga bypet tpatute 1c?

6) KakoBa BEPOATHOCTL OTKPLITE C NEPBOM NOMbITKA OAWH KOAOBbIA
3amok? oba 3amka?

B) Cawa ycTaHOBWN HOBbIW KOA Ha KaxAOblh 3aMOK U 4YEpPe3 HEeKOo-
Topoe Bpemsa 3abbin, B kakom nopagke undpbl 1, 2 u 3 obpasyioT
9T ABa kopa. CKONMbKO KOOOB B XyAWeM cnyyae npuaercs npose-
putb Cawe, 4yTo6bl OTKPLITL 06a 3amka?

r) Cawa ycTaHOBUN OBa HOBbLIX KOAA HA 3amkax AunaomMara u yepes
HekoTopoe BpemMsa 3adbbin ux. OH NOMHWT, YTO B KaXXAblh KO4 BXOAAT
undpsbl 1, 2 n kakas-To TpeTbs uudpa (He 1 n He 2). CKONbKO KO-
00B B XyAwem crnydae npuaérca npoeeputb Cawe, 4T0o0bl OTKPbITH
oouH 3amok? o06a 3amka?

Puc. 100
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B wkone 20 knaccos. B 6amxaiiiuem K Wkone gome xusyt 23 yuye-
HUKa 3TOM WKONbl. MOXHO X yTBEpPXAaTb, Y4TO cpeaun Hux obs3a-
TENbHO HanayTca xoTa Obl gBa OOHOKNAccHMKa?

B wkone yuntca 370 yenosek. [JokaxuTe, 4TO cpean BCeX ydaliuux-
ca HanpyTcsa xoTa Obl ABa y4eHuKa, NpasgHylowue CBOW O€Hb Po-
XOEHUSA B OOUMH U TOT Xe OEHb.

Kona nopcuutan, 4to Ha 3aBTpak, 0ben v yxuH oH cben 10 KOH-
det. Jokaxute, 4To X0TA Obl OAMH pa3 OH Cben He MeHbWwe 4ye-
ThIPEX KOHPET.

B knacce 37 uyenosek. Jokaxure, H4TO W3 HWUX HAWOYTCA XOTs Obl
4 yenoBeka, poavBLUMECH B OOUH Mecsl,.

B konnekuun umeetcs 25 moHetr no 1, 2, 3 m 5 koneek. ECTb nun
cpeauM HUX 7 MOHeT OOMHAaKOBOro AOCTOMHCTBA?

YyutensHuua obbasBuna pesynsratel AukTaHTa. bonblie Bcex owwm-
60k O6bino y Metn — 13. dokaxute, 4TOo cpean 28 y4yalumxcsa, Oo-
nycTUBWKX owunbkKn, HanayTcsa 3 4YenoBeka ¢ OAWHAKOBBIM YUCAOM
owmnboK.

3a 3 roga Bacs ctan crapwe Ha 25 %. Ckoneko Tenepb Bace net?
a) Cenyac Bans Ha 20 % crapwe, 4em 2 roga Hazan. CKonbko Te-
nepb BaHe net?

6) Oea ropa Haszag Mawa 6bina Ha 20 % monoxe, 4emMm ceiyac.
Ckonbko net Mawe ceivac?
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OB bIKHOBEHHDIE ¢
MHAOECATNUYHDIE

\ Mayyas rnasy 5, Bbl MO3HAKOMUTECh C OECKOHEYHbIMW AECATUHHBLIMMK
Apo6sMN — AENCTBUTENBHBIMW  YUCAAMKU, HAYYNTECH WX CPaBHUBATL,
pasnuyate MNEepuvoaNHEcKME W HEernepuoaudYeckne [OEeCcHATWYHbIe Apo-
61 — pauMoHaNbHbIE WU MppaunoHankHbie Yncna. Bbl yaHaeTe, Kak Uso-
GpaxaioTcs 3TW YUCNa Ha KOOPAWHAETHOW Ocu.

MW S e e e S 1 A T I R D AR TR e e e

= ... Pasnoxenue NONOXKNTENbHOM

OGbLIKHOBEHHOW ApO6M
B KOHEYHYIO AECATUYHYIO ApOo6b

Jlo cux mop MBI paccMaTpPUBAJIM JeCATHYHBIE JpO0U, KOTOpbIe Ha-
3BIBAIOT KOHEYHBIMHM, [IOTOMY YTO IIOCJE BaIATOil y HHUX CTOUT KO-
HeuHOe 4Yuceao nudp. B ganpHelniem Mbl OyZeM paccMaTpHBATh H
OeckoHeUHBIe JecATUYHBIe ApoOU. ¥ HUX nocJe 3andaToil GeckoHeu-
HO MHOT0 Iudp.

Koneunsre necsatTuusbie ApoOM Beerja MOMKHO 3a0ucATh B BHIe
ODOBIKHOBEeHHBIX apobeii. Hampumep,

375 3 672 168 65 13

0.375 = 1000 =8° %72~ 100 = 25 %9%°= 1000 = 200

3aMeTHM, YTO IOCJIE COKpalleHuA ApodeH IOJYyYHINChH 3HaAMeHa-
Tenu 8=23%, 25=052, 200=2%. 5%,

N3 aTux mpuMepoB BUIHO, UTO

eCJIH KOHeYHYIO JeCATHYHYIO Apolb 3amucaTh B BUAe OOBIKHO- ‘

BE€HHOH HecoKpaTumMou aApobtu P 10 eé smamenareas q He
q ‘

MMeeT APYIHX NPOCTHIX AeJHTeNei, kpome 2 um 5.



910 yTBepaKAeHHEe MOYKHO [A0KasaTh B oDIeM ciaydae.
BepHo u oGpaTHOe yTBep:KIeHHE:

Ecaun 3mameHaTenb ¢ HECOKpPATHMOH Apo0OH L ge umeer JIPYTHX

NPOCTBIX JHejauTeNleli, Kpome 2 m 5, To 3Ta ApobhL pasiaraercs
B KOHEYHYIO AeCATHYHYIO AP00b.

Hanpumep,
4 4.2 8
-—=—=—=0,8.
] 5.2 10
B asrom npumepe uuciuTeNnh M 3HAMEHATEJb APOOM MBI YMHOMHIH
Ha 2, uTobBbl NONYYNUTE B 3HamMeHaresae 10.
AHAJOrH4YHO MOCTYIHUM U B CHEAVIOIIUX IIPHMepax:

201 _ 201:5 _ 1005 _ 4 o0e B _3:25 _ 75 _ o n0
200  200-5 1000

4 4-25 100

Hna pasioykeHHA B KOHEUYHYIO AECATHYHYI Apo0b OOBLIKHOBEHHOM
HEeCOKPATHMOH Apobu, 3HaAMeHAaTe/Jb KOTOPOH He MMeeT APYIHX IIPOCThIX
nenuTenei, kpome 2 m 5, cymiecTByeT aBa crnocoba.

OguH B3 HHX MBI y’Ke pPacCMOTpEeJH, OH
CBOJUTCA K YVMHOMKEHHIO YHCJIUTEJIsI U 3HaMe-
HaTtens apotm £ ua COOTBETCTBYIOILVIO CTe- 2)

q 3,0

NeHb YHWcaa 2 WJIH YHcJa D5, 4ToOBI B 3HaMe- 2 8
HaTejle IIOJIYyYHJIachk HEKOTOpas  CTeIleHb 20
yucaa 10. )

Ipyrum gBjsieTrcsa CIocod JeneHus YHCJIN-
TeJIA Ha 3HaMeHaTeldb VIOoJIKOM. SalulilieM

9THM CIIOCODOM OOBIKHOBEHHVIO APOOH % B Je-

catuyHyio (puc. 101, a). Te ke BeIUHCIEHHA 0)
HMHOTZA 3anMchliBaloT uHade (puc. 101, 0).

CiiegoBaresibHO, % =0,75.

.;%;‘E} KoHe4Hylo gecaTu4Hylo Apobb 3anucanu
B Buae OOLIKHOBEHHOW HecokpaTumMoWn 0
apobu. MoxeTtr nu 3HameHaTenb 3TON
Apobn MMeTb NPOCTLIE OENNUTENWN, OTNNY-

Hble OT 2 n 5?7 Puc. 101
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Kakue pnenutenn OonxeH UMeTk 3HameHaTenb 0OblIKHOBEHHON HECOo-
KpatumMor apobu, 4Tobbl OHA pa3naranachk B KOHEYHYIO AECATUYHYIO
Apobb? MNpuBeoute NpUMeEpPsI.

Kakumu cnocobamu MOXHO pasnoxutb 06bIKHOBEHHYIO Apobb B ae-
CATUYHYIO? MpusBeauTe npumepsl.

Kakne npocTtbie MHOXWUTENW COAEPXUT 3HaMeHaTesnb Apobu:
1 1, 1 1.

a) i 6) 28’ B) 6" r T
128 78’ 256 625’
1 1 1 1
I . L n
“) 15 %) T00° " 1500 M) 16000 '
Cokpatute gpobb:
24 15 65 | 94
3) 5o 6 3’ ®) Jo0° " 100
y 21, o) 6. ) E . 5 B
Al 30 400’ 100" 1000
3anuwwute B Buae 0ObIKHOBEHHOW HecokpaTumown Apobu:
a) 0,4, 6) 0,12; B) 0,125; r) 1,2;
n) 0,45; e) 0,04; x) 1,008; 3) 0,0018.

MNpusegute apobb K 3HameHatento 10, uam 100, unm 1000:

1. 1, 3. .
a) E ) 6) 4 ' B) 5 ' r) 25 )
11 9. 3. 7
nuu) 2_0 ' e) 8 ' )K) 8 ) 3) 40 =
Pasnoxwure ABYyMSA cnocobamn B AOEeCATUYHYIO ,D.pOﬁb:
4’ 5’ 15° 24°

Pa3noxute OObIKHOBEHHYI0 AP0Ob B AECATUYHYIO AENEeHWEM YUCU-
Tens Ha 3HameHaTenb yroakom (964—966):

a) %: 6) %; B) %; r) ﬁ;
A) %: e) %; ) %; 3) -5—%-
a) %; 6) %. B) g: r) g:
A) %; e) %: X) %: 3) %‘
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783 324 625 860

EE3 a) 0) - B) ) 200

20 25 125°
A 5o 256 ' 400’ 120 °

EIZA MoxHO N1 pasnoxuTe OaHHYK OOLIKHOBEHHYIO APOOb B KOHE!
AECATUYHYI0 Apo6b (OTBET 060CHOBATL):

1. 6 . 7. 12
a) ?l 6) EI B) 352: r) 56:

120 12 21 7

= = = . S
A 35 ® S’ X) 755 3) 300

= .12 . BeckoHeuHble nepmoguyeckme
AeCATUYHbIE Apo6K

W3 wusnokeHHOrO B HpeAbIAYIIEM a)
NYyHKTe cjlelyeT, 4YTO €CJH 3HAMEeHATeJh 7
HeCOKpPAaTHMO#N apooH L yveer IPOCTON 6
JeJIMTeNb, OTJMYHBILE oT 2 M 5, TO 2Ta
npo0nL He pa3jaraeTcd B KOHEYHYIO JIecs-
THYHY apo0n. Ilosromy npm gesesuu 7
YHUCJIUTeNsA 3TOH ApodW Ha 3HaMeHaTelb 6
YIOJIKOM HE MOMKET HOJYYHUTHhCA KOHEY- —_—
Hada JecsATUYHAS APOOb. 7

MMpumep 1. Pasioum B gecATHY-

7
HY JIpo0b YHCJIO o

9T0 HecoKparuMmas Ipobb, M eé 3HA-
MeHaTe/Jb WMeeT IIPOCTOil AeJuTendb 3, OT- 7 | 9

- 7
JudHbIH oT 2 u 5. Ilostomy umesao ry sa- | _

BEOOMO He pasjaraercd B KOHEUHYIO
JecATHUYHYIO apo0b. Pasmenum Bcé xe
YHCJIHUTENb 9TOM ApPoOM Ha 3HaMeHaTeJb
yroanxom (puc. 102, a; apyrasa samuchk je-
JIleHUs IIoKasaHa Ha puc. 102, ).

Ha xaxgom asrame BbBIYHCIEHUA IIO- et
JydyaeTcsd OIUH U TOT JKe OCTaToK 7, 7.
a B 4aCTHOM oOJHa u Ta ke nudpa 7. [Ipo-
mecc 9ToT OGecKoHedeH (He mmeer Kouma). Puc. 102
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On npusoauT K BhIpa:kenuio 0,777..., rge TOYKM 03HAYAIOT, YTO LHUQ-
pa 7 moBTOpAeTcAa GECKOHEUYHO MHOIO pas.

Bripa:xernue 0,777... HazpiBaioT GECKOHEYHON NMEPHOAMYECKOM Iecs-
THYHOH APOOBI0 WM NPOCTO NEPHOAUUYECKOH ApOObI0, € 3amuChIBAIOT
emé tak: 0,(7) m yuTaAOT: «HYJb LEJbIX W ceMb B mepuoge». Lludpy 7
HaabIBaIOT nepuozom apodu 0,(7).

7 .
'oBOPAT, YTO YHCIO — IPEACTABJIEHO B BHJIe MEPHOJUUYECKOIN Apobu
0,(7) nnu garo mepuoaunyeckas apode 0,(7) ecTh JecATHYHOE Pa3IOIKeHNE
7
yucaa 9 ITnmyT:

%=0371”=04n.

7
Hano umers B BHAY, YTO ° n 0,(7) aBasiorcsa pasHeIMM 0003HAUYE-

a 7
HUAMU OJHOTO M TOr0 ’Ke dYHeaa B BHAe OOBIKHOBEHHOM Apobu °
1 B BuJe OeCKOHEUHOH TepuogudecKoil gecATwuHo# apodu 0,(7).

Mpumep 2. PasnoxuM B AECATUYHYIO APOOL YHCIIO %

2 "
HpOﬁb E HeCOKparuMad, M ee 3HaMeHaTeJ b HMeeT IpPOCThIe AeJIH-

TeJH, OTIHWYHEIe oT 2 1 5. [loaToMy eé JecATHUHOE Pas3JIOKEeHHE He MO-
JKeT OBITH KOHeYHBIM. B camom JieJie, pasfeidM UYHCIHATE]Ib 9TOH Apobu

Ha 3HaMeHAaTeJIb YVI'OJIKOM:
~2,0000 | 99
198 [0,0202...

200
198
2

IIporecc geneHus YHCIUTEJS HA 3HAMEHATEIb YIOJKOM 3hech bec-
KOHEYHBbIH, OH HPUBOAUT K nepuopgmyeckoi apodu 0,0202... . I'pynna
uudp (02) senserca mepuopom apodu 0,0202.... 91y nepuogUIECKYIO
apobs zanucerBaror tak: 0,(02) u uurarpT: «HYJOb LEJIbIX M HYJIb JBa
B Iepuoje».

I'oBOpAT, YTO YHCIO % IIPe/ICTaBJIeHO B BHJE IEePUOJHYECKOH ApO-
om 0,(02) unm uro mepmomuueckaa Apodbs 0,(02) ecTts gecaTHUHOE pas-

JIOJKEeHHe 4YHucjia E, H IIHIIYT:

2 _
59 = 0,0202...= 0,(02).
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Mpumep 3. Pasnoxum B AeCATHYHYIO JpOo0b YHCJIO 143

45 °
PasnenuB 4yucauTeNb APOOH % HA eé 3HaMeHAaTeJb YTOJIKOM, MO-
JIYIUM
143 -
T 3,1777...=3,1(7).

IIpaBas 4acTh STOr0 paBeHCTBA YHTAETCHA TaK: «TPH IEJbIX, OJHA
JecATasi U CeMb B HEPHOJE».

BooOmie, eciy YHCIUTENb HOJOMKUTEJHHON HECOKpaTUMOoil JApobu
paszennTh Ha €€ 3HaMeHATesJ b YroJKOM, TO B YaCTHOM IIOJYYHUTCA JHUOO
KOHeUHOe, JInD0 OeCKOHEUHOe MEepHOJUYecKOoe €€ NecATHYHOe passoke-
HHE.

ITocTaBuB mepen MOJOYKHUTEJIbHOM INEePUOAUYECKOi JpoObI0 3HAK «—»,
MOJIYYHUM OTPHIATENBHYIO TIEPHOANYECKYIO IPOOL.

Hampuwmep, —0,{7)=—%. Ilepuoamueckasa apo6s —0,(7) ecTh gecaATHY-

7
HOe DasJoeHne Tucaa —o.

IIpunuceiBas K eaoMy dyucay (mocje 3ansToM) MIH K KOHEYHOH Je-
CATUYHON Jpobu OeCKOHEYHO MHOI'O HyJIel, MBI IIpeBpalaeM eé B paB-
HYI0 eili 0eCKOHEUHVI0 MepHOAMUYECKYIO HAEeCATHYHYIO Apo0b ¢ IIepHo-
nom O.

Hanpumep,

27=27,000...=27,(0); 0,354 =0,354000... =0,354(0);
-3,1=-3,1000...=-3,1(0); 0=0,000...=0,(0).

CruepoBatesibHO, J000€ IeI0e YHCI0 U JIO0VI0 KOHEYHYIO JecATHY-
HYIO0 Apo06b MOKHO CUHTATHL MEPUOJUUYECKON ApoObhio ¢ mepuogom 0.

HUrak, ao60e pauHOHAJIBHOE YHCJIIO g pasaaraerca B IIepHOJHYE-
cKyi0 Apo6s. MoHO ITOKasaTh TaksKe, YTO Jrdaa nepuoguIecKas xpods
ecTh JecATHYHOE PA3JI0/KeHNe HeKOTOPOro PAallMOHAJBHOTO YHCJA.

B caepyomemM nyHKTe Aaérca oDOCHOBAHUE STHM YTBEeDKICHHAM.

B kakom cnydae Hecokpatumasi 0OblkHOBEHHas Apobb He pasnara-
€TCSl B KOHEYHYIO OECSATUYHYI0 Apo6b?

m Kaknm cnocobom nobyto 06bIKHOBEHHYIO AP0Bb MOXHO PasnoXuTb
B LECATUYHYIO?

?mm Kakvne pecatnyHble Apobu MOXHO MONY4YUTb NMPWU OENEHUW YrOAKOM
yncnutTens o6bIKHOBEHHOW Apobu Ha eé€ 3HameHaTens?

?@] Kak y3HaTb, B Kakylo aecatuyHyto apobb pasnaraetcs 0b6blkHOBEHHAs
Opobb — B KOHEYHY0 v B BeckoHeuHylo? Mpuseaute NnpuMeps.
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?m Kak MOXHO 3anucaTb KOHEYHYIO AECATUYHYI0 APOGb MAWM HaTypanb-
HOE 4uCNo B Buae BECKOHEYHOI Mepuoanyeckol AeCSTUYHOW Opo-
6u? lMpuseante npumepsbl.

EZER

3anuwuTe Yncno B BUAE Nepuvoavyeckoin apobu, HaszoBUTe eé ne-
pwoa;

a) %; 6) S; B) %; r) 12; A) %;

&) =% x) 2 3) 2 5 0 2

n) g; M) %; H) %%; 0) ;—?; n %

Pasnoxute 06bIKHOBEHHYIO APOOL
B NEepUMOAUYECKYl AeneHuemMm Hu-
CNMTeNs Ha 3HameHaTenb yron-
KOM:

1 2 3 4
a) —; 6)=; o —.
)g O3 8 s M3
PasnoxuTte 0B6bIKHOBEHHYIO Opobb B NMEPUOLUYECKYIO:
5 6 7 8
a) =i ~ = =
)3 ° 3 ®) 3 3
Pasnoxute 0ObIKHOBEHHYIO ApPOOb B AECATUYHYIO U Ha30BUTE eeé
nepuvoa,;
12, 23, 34, 45
PasnoxuTte 0OblKHOBEHHYD ApoOb B NEpUOOMHECKYIO:
56 67 78 89
a) —; vy, B) 5o’ M 5o
) 99 ©) 99 ) 99 ) 99

Vicnone3dys npegblaylwime 3agaHus,
Dpobb B BUAOe OBLIKHOBEHHOM:
a) 0,(1); 6) 0,(3);
A) 0,(25); e) 0,(37);

Janmuunte nepruogu4eckyro

8) 0,(5);
%) 0,(10):

r) 0,(7);
3) 0,(05).

MernagyMbiEBEM SHORYY

a) 3anuwunte TPU nobble 0ObIKHOBEHHbIE APOBW CO 3HamMeHaTe-
nem 999 B BMAE NEpUOOUHECKUX OECATUYHbLIX ApoBen.

6) 3anuwunte TpuM nwbble NEpUoauYEecKne LOecATUdHble apobu
C Nepwoaom, COCTOSILMM U3 TPEX uvdp, B Buae OObIKHOBEHHbIX

apobein.
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. =", TMepuopnunocrs pecarmunoro
pPa3nio)XeHus O6bIKHOBEHHOW Apo6um

ITokaskem, UTO €CJaM YHUCIUTENb HOJOMKUTEIBHON HECOKPATHMOH IpO-
ou -P* pa3nesIuTbh Ha eé 3HaMeHAaTeJb YIOJIKOM, TO B YACTHOM IIOJOYYHTCA
q

nubo KoHeuHas, MHO0 GecKOHeUHasaA MepUOJAUYEcKAad JecATHYHAaA Apodb.
Ecnu 3HameHaTesNb ¢ HECOKPATUMON ApoOM He MMeeT APYruUX IIpo-
CTBHIX AeJHuTejeid, Kpome 2 W 5, TO IIPH AeJeHHH YHCJHUTEJA Ha 3HAME-
HATeJb NOJYYUTCHA KOHEUHAsA AeCATHUYHAS ApoOb. B ocTalnbHBIX caydasx
moayuyuTes OecKoHeuHAas AecaTwuyHas npods. Haima mens mokasaTb, 4TO
OHA NepHOoIUYecKasd.
Paccmorpum cHavana npumep. IlyeTs Hazo HAWTH JecsTHYHOE pas-

JOKeHue apobu 8—? Bynem pmemuts 88 Ba 7 yroakom:

88 |7
T 112,5714285...
18
14
*40
35
_50
49
10
7
3
28
20
14
_60
56
F 3 10
35

o

e

OcraTku, nosiyyaeMble [OCJE TOI'O, KAK CHECeHA MOCJefHAs nudpa
AeJIMMOr0, BblJleJIeHbl CHHHM NBeTOM. MBI BHAWM, YTO OCTATKH, IIOME-
YeHHBIe ONHOM U JBYM#A 3BE3NOYKAMM, PaBHBI MEKAY co00#l. ITo moka-
3bIBAET, UTO IPOIECC JeJeHHs WMMeeT IepPHOJUYeCKHH XapaxkTep M IIpH-
BOJUT K OECKOHEUHOH MepHOAUUYEecKOM AecaTHUHOM apobu, T. e.

%: 12,(571428).
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88
To, 4TO HecATHYHOE PA3JOKEeHHue Apodu - JOJIKHO OBITH DEeCKOHeu-
HBIM HEPHOJAUYECKHM, MOMKHO O0OBACHUTH M 0e3 BBIUMCIIEHHH.

88 .
IHauuas apobn — HecoKparuMas, €€ 3HAMEeHATEJb COAEPMKHT IIPO-

CTOM AeNuTesb, OTJIHYHBLIA oT 2 1 5. CrenoBaTesbHO, AeCATHYHOE pas-

88
JIOKeHHe YHucia a He MOKeT ObITh KOHEeYHBIM — BO3HMKAIOIHE IIPU Je-

JEHHM OCTATKM MOJOXKHTEJBHBI Ha JI00M a3rame jejdeHus. B To xe
BpeMsa Ka)XJBIM OCTATOK MeHbIIe 7, T.e. OH paBeH OJHOMY u3 uducex 1,
2, 3, 4, 5, 6. Ho rorga, ecam Mbl OyZeM paccMATPHBATH IIOAPAI OCTAT-
KM, HAUHHAS ¢ OTMEeYeHHOTO OJIHOH 3Be3JJ0YKOM, TO CpeAH IIePBBIX CeMH
13 HUX 006s3aTesJbHO HAMAYTCS ABA PABHBIX MeKAy c000M ocTaTka. ITo
1 II0Kas3blBaeT, YTO B YACTHOM MOJIYVUHUTCA Nepuoguyeckasd Apodkb.
ITomobHBIE paccysJeHHWS MOXKHO IPOBECTU AJsA JIF000H HecoKpaTu-

MOM npobu f, 3HaMeHaTeJ kb KOTOPOH mMeeT XOTs OBl OAWMH IIPOCTOM Je-
JIMTEeNb, OTJUYHBLIA oT 2 U 5. Ecaum jpesuTh p HA ¢ YrOJIKOM, TO HACTY-
IIAT TAKOH araln, Korga Bce HU(PBl AeJUMOro OyAyT cHeceHbl. Eciau
paccMoTpeTh IIOAPAJ BCe BO3ZHHUKAIOIIHe (HAYMHAA C ATOrO MOMEHTA)
OCTATKH, TO CPeU MePBLIX ¢ U3 HUX BCerjia HAUAyTCA ABa PABHBIX MEX-
oy coboi. A 3TO ¥ NOKA3LIBAET, YTO MPOIECC AejeHusi OeCKOHeUYHBIN H
nepuogudecKuii.
HUrak,

n000e MOJOKHTEJIHHOe pPalHOHAJIBHOE YHCJIO

"5 pasJjaraercsa

B 0eCKOHEUHYI0 MEePHOIHYECKYI0 AeCATHUYHYIO APOOSH.

HamomMHuM, YTO KOHEYHYIO JNECATHYHVYIO APOOb MOKHO CUHTATh IIe-
puoaudeckoil npobeio (¢ mepmogom 0).
CopaseminBo 1 00paTHOe YTBEpPIK/IeHHUEe:

a00ad NMONOKHTeNbHANA MepUOAHYEecKas APoOb eCTh JeCATHYHOE
pasio’keHHe HEKOTOPOro MOJOKHTEJbHOTO PAIHOHAJBHOrO YHCJA.

PECCMOTDHM Ha IIpUMepax, KaK MOXHO HaAXOJAHTHB 3TO YHCJIO.

Mpumep 1. 3anumem nepmogmdeckyio apods 0,(8) B Buae oObIKHO-
BeHHOM apobu. s aToro o603HAYMM HCKOMYIO ApoDOb yepes X:

x=0,888....

YmMHOKHUM 3TO paBeHcTBo Ha 10, moayumm 10x = 8,888....
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Berurem [IepBoe paBeHCTBO M3 BTOPOTO, INOJYYHM

10x-x=8,
9x =8,
x=2
9

8 .
Pasgenup uncauTens pobn o Ha eé 3HAMEHATeJIb YrOJKOM, ybenum-

cdA, 4To 3Ta Apo0h AefCcTBUTENBLHO paBHa mnepumoaudeckoit apobu 0,(8).
Mpumep 2. 3anumem nepuoguyeckyio Apods 2,35(7) B Buae OOBIK-
HOBeHHO# Apobu. Hdas aroro 0603HAYNM HCKOMYIO Apob6bL depes Xx:

x=2,367T777....
Vmuoxaa sro pasedcrso Ha 100 u wa 1000, monyuum paBeHCTBa

100x=235,777... n
1000x =2357,777... .

BelunTas mepBoe paBeHCTBO M3 BTOPOro, HaXOAMM, UYTO
1000x — 100x = 2357 — 235,

OTKyZa
2357 - 235
R
900
_ 2122
900 °
2122
Paspenum uuciauTenb Apobu 900 HA 3HAMeHAaTeJ b Yrolkom u ybe-
AUMCH, YTO 2Ta Apo0b AeMCTBHUTEJBLHO paBHA NEePHOAWYECKON Japobm
2,35(7).
IIpoBoas aHAJOIWYHBIE PACCYKIEHHA, MOKHO 3aMETHUTH, YTO
240-24
2,40) = ——— = 2,4,
,4(0) 90
239-23
2,3(9) = ——— =2,4.
9) 90

CnenoBarenbHo, 2,4 =2,4(0)=2,3(9).

AHaJOru4YHO IOKAa3bIBAETCH, YTO JIOOYI0 IIepuoJndecKyio Apobb
¢ mepuozoM 9 MOKHO 3aMEHHTL PABHOH el KOHeYHOH JAecATHYHON
Apobsio.

{170 3ameuanne. Ilpu geeHUH YrOIKOM JECATHYHOE PABIOIKEHUE C IEPHO-
oM 9 He BO3HUKaeT. Kpome Toro, mcrnojb3oBaHHe Apolei ¢ mepuomom
9 npuseno OBl K HADPYINEHUIO NPABUJ CPABHEHHS NECSATHUHBIX JpoOeii.
ITosromy OOBIYHO HE pacCMATPUBAIOT IIePHOAMYECKHEe ApPOOdM ¢ IIepHo-
nom 9.
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Kakue ocTatkm MOryT nonyunTbCs NpU AENEHNUU HATypasbHbIX YMcCen
Ha: a) 2; 6)3; B) 4 5 m9 e)11?

BoxAItiIsAEM

[okaxuTte, 4TO nNpU AOENeHUM HaTypanbHOro 4ucna p Ha Harty-
panbHoe 4mcno ¢ (g>1) nony4aetca OGeckoHe4Has nepuoguye-
ckas gecaTvdHas apobb C Nepuoaom, COCTOoAWWMM He Gonee yem
n3 (g —1) undpsl.

a) Ckonbko undp moxet BbiTb B Nepuoae OECATUYHONO pasnoxe-
HWA OObIKHOBEHHOW HEecOoKpaTuMoWn Apobw co 3HameHaTenem 77
6) B kakom cnyyae pasnoxeHue 0O6blIKHOBEHHOW Apobu B AECATUY-
HYIO ABNSIETCA: KOHEYHbIM; HECKOHEeYHbIM?

B) Moyemy mecatTuyHoe pasnoxeHwe Apodu = nepuoau4eckoe?

Paznoxurte 06bIKHOBEHHYIO AP0Ob B AECATUYHYIO AENEHUEM YUCAU-
Tena Ha 3HaMeHaTeNb Yronkom:

1. 2. 1. 5. 1. 5. 2. 5 L
a) ﬁ- 6) ﬁ: B) 1_5! r) E! ﬂu) 7‘ e) 7! >K) ?s 3) 33
3anvwnte nepuoauyeckyio Apobb B Buae OObIKHOBEHHOW ApoOM:
a) 1,(8); 6) 0,(3); 8) 0,(7); r) 3,(9);
n) 0,1(2); e) 1,12(3); X) 7,5(4); 3) 0,(35);
n) 0,(59); k) 0,(12); n) 1,0(12); M) 8,7(21).

MokaxuTe, 4To Nepuoauyeckan Apobdbb ¢ nepuogom 9 paBHa KOHeu-
HOW pmecaTuyHon apobu: a) 0,3(9)=0,4; 6) 1,2(9)=1,3.

Henepuonuueckue Geckoneunsie

A T A T e T T

AecaTUYHbIE APO6M

PaccMOTpEM NOJIOKUATENBHYI0 OECKOHEUHYIO TeCATHUYHYIO Apobb

0,10110111011110...,

B KOTOPOH TIOCIe 3aNATON 3amucadbl MUQPLI: eIUHNALIA, HYJb, ABE €JIUHU-
1bl, HYJ1b, TP €AUHUIIEI, HYJb U T, . ¥ 9T0# Apo0M HUKAKadA rpynna mudp
He ABJAETCH NePHUOoM. ITa Apodbh HeNePHOAHYeCKad H, BHAYHUT, He MOKeT
OBITH JECATUUYHELIM PA3JIOKEeHHEeM KaKoro-anbdo pallMoHaAJIBHOTO YHCIA.

Bor emé npuMepsl IOJOXKHUTENBHBIX OECKOHEUYHEBIX Helepuojuye-
CKHX JeCATHYHBIX Ipobeii:

0,01001000100001..., 17,1234567891011....

¥V mepBoil Apobu Iocjie 3anAaTONd 3anMcaHBl HU@PBI: HYJb, €IUHHALA,
ABa HYJfA, eJUHHNA, TPH HYJIA, eJUHHALA U T. I.
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Y BTOpO# — IocJIie 3anATOH 3alMCAHBL B BO3PacTalolleM IOpAAKe
yucjIa HATYPAIBHOTO DAZAA.

[MocTaBuB mepej MOJOMKUTENLHON JpoObI0 3HAK «—», MONYUYUM OTPH-
mareJbHYyI0 apob6b. Hanpumep, apobu

-0,01001000100001..., -17,1234567891011...

€CTh OTPUIlATEIbHEIe 0ECKOHEeYHbIe HeIIepHOANYeCKUe JeCATHIHEIE APoOH.
BeckoHeuHble JecATHYHBIE APOOM HA3BLIBAIOT YHCIAMU.

Yueno, KOTOpOE MOXKHO 3alUCAThH B BHAE OECKOHEYHOM HENepHOoIH-
YeCKOMN JeCATHYHOH Npo0M, HA3LIBAIOT MPPALHOHAJBLHBIM (HepaluoHab-
HbIM) YHMCJIOM.

Ecnm uppaunmoHanesoe uyucao ob603HaveHO OYKBOU, HaIpHMep
a=0,01001000100001...,

TO F'OBOPAT, YTO IIpaBas 4acTh 9TOr0 PABEHCTBA €CTh JECATHYHOE Pas3JioKe-
HHe yMcJia a.

PannonanbHBle U MppanuoHaJbHbIE UHCJIa HA3BIBAIOT AEHCTBUTEJb-
HBIMHM YHCJIAMH.

JIro6oe peficTBHTeIbHOE YMCJIO NpeACTaBAfAeTCA B BHAe OeCKoHed-
HOH JmecATHYHOM apodom. Ecim umcao pauuoHalIbHOE, TO Apo0b IepHo-
AWYecKas, ecJH YHCJIO MPPanuoHaIbHOE, TO Apo0b HeIepHoJHYecKasd.

Kakoe 4Mcno HasbisaoT:
a) paumoHanbHbiM; 0) MppauWoHaNbHbIM; B) OEWUCTBUTEbHbLIM?

H Jlioboe nu vppaunoHanbHOe YUCNO ABNAETCA AeNCTBUTENbHbIM?

FlFHaYHBISAEM SAGAYY
=% Npupoymaite kakue-Hubyab NsitTb GECKOHEYHbLIX HENEePMOANYECKUX
npober (MppaunoHanbHbIX Yucen).

“ELER CywecTtByeT nn paumoHanbHOE 4YUCNo, paBHoe GecKoHevHon Hene-
puognyeckon gpobu?

?EEE Kakum 4ucnoMm (paumoHasbHbIM UAM MPPaAUMOHANBHBIM) ABNSIETCA
Yucno:
a) 0,275; 6) 0,(2); B) 1,32323232...;
r) 1,15(45); n) 3,10110111011110...; e) 0,12345678...7
EEXN 3anuwwute yetbipe uucna:
a) HaTypanbHbIX; 6) NONOXUTENbLHLIX; B) OTpULATENbHbIX;
r) uenbix; [l) PaunOHasbHbIX; e) UppauMoHanbHbIX;
X) YETHbIX; 3) HEeYEeTHbIX; W) NPOCTbIX;
K) COCTaBHbIX; Nn) KpaTHbIx 3; M) KpaTHbiX 2 1 5.
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EEFR 3anuwwute gga yvcna;
a) paumoHanbHbIX U OTPULATENLHLIX;  ©) UENbIX U KpaTHbIX 5;

B) LLeNbIX WU NONOXUTENbHBbIX; r) npocteix 1 6onbwmx 30;
0) HEYETHLIX U KPaTHbIX 7; €) COCTaBHbIX N YETHbIX.

= . 237, DeincTButenbHbie uncna

Yucno 1o 3anAaToi y IOJNOMKHATENbHON OECKOHEYHON NeCATUYHOH ApOo-
OB Ha3BIBAIOT IEJIOM YaCThI0 3TOH APOOH.

ITepryio mudpy nocie 3anaTod y OECKOHEYHON IeCATHYHOM ApO-
Or HaspIBAIOT IU(MPOH IIepBOro paspAfa MocJe 3ansToH, BTOPYIO IHQ-
py — uugpoii BTOpOro paspaia Iocje 3amATOol, TPEThI0 — IU(POil Tpe-
THEro paspsAa mocJje 3amaToi U T. 1.

Yucna, OTIUYAIONIHECH TOJBKO 3HAKOM, HA3BIBAIOT IIPOTHBOIIOJIONK-
HBIMHM YHCJaAMH.

Hanpumep, umciaa —4,328... u 4,328... — IPOTHBOIIOJIOKHEIE.

Ecnm omHO M3 ABYX MPOTHBOIOJOMKHBIX UYHCEJ 0003HAYHUTE OYKBOI
a, To Apyroe obo3HavamT —da.

Ecnm a — monmoyuTesibHOE YHCJI0, TO —@ — OTPHUIATEJIBHOE YHCJIO;
€CJIH a — OTPHIIATEJIBHOe YHCJI0, TO —@ — HOJIOMKHUTEJIBHOEe YHCJO; eCJIH
a=0, To —a=0.

Moxnysie (aOCOJIOTHYIO BeJIMYHMHY) AeHCTBUTENBLHOrO yucaa a o0o3Ha-
yalor |a| u ompezensiorT ciaeayomuM 06pasoM:

la|=a, ecnn a MONOKUTETBHO,

la|=0, ecin a=0,

la|=-a, ecau a OTpHIIATENBHO.

Ins uucna a=0 BepHBI paBeHCTBa |a|=a, |a|=—a, Tak xax —0=0.

BeckoHeunblie JecATHUYHBIE Apo0M (He mmerniue nepuona 9) cpaBHuU-
BAIOT IO TeM JKe IIpaBUjaM, UTO M KOHEUHBIe NeCATHYHBIE APOOH.

Mpumep 1. CpaBaum umcna —3,1 u —3,(1).

Pewenune. Tak xax |-3,1/=3,1=3,1000..., |-3,(1)|=8,(1)=
=3,1111... n 3,1<3,(1), To —3,1>-3,(1).

HelicTBUTENIBHO, MOAVJIHM 3THUX YHCE] HMelOT OAWHAKOBLIe IleJIble Ya-
CTH M OAWHAKOBBIe IHU(MPHLI NEPBOro paspsga mocje 3amaToil, HO OHd-
pa BTOPOro paspsja IocJje 3amnsaToil vy apobu 3,1 MeHbINe, YeM y Ipo-
6u 3,(1). IlosTomy MOAYJIb NEPBOM APOOM MeHBIIEe MOAYJIA BTOPOH M IIO
OpaBUJIY CPABHEHHS OTPHIIATEJBHBIX YHCE]I IIOJydaeM

-3,1>-3,(1).

I'Ipaamla CJIOHEeHUdA, BBIYHUTAHHA, YMHOMKEHHA H [JeJJeHHMA KOHeu-
HbIX JeCATHYHBIX npoﬁeﬁ HaM Yyxe XOpOolI0o H3BeCTHBI. MoxHO naTe
(IJOpMaJIbHHE IpaBuJia CJIOXeHWsd, BBIUUTAHHA, YMHOMEHHA H JeJIeHHUHA
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0eCKOHEUHBIX JEeCATHYHBLIX Ipobeil — OHH CJIOKHEee COOTBETCTBYIOIIUX
MpaBWJI JJisi KOHEUHBIX AeCATUYHBIX Apobeil. ITu mpasuia TpeOyOT npu-
MeHeHUs: OECKOHEYHBIX IIPOLEeCCOB M IIOTOMY MOTYT IIPEJCTABIATH JIUIIb
TeopeTHuecKHil mHTepec, OHE 37eCch He NPHBOJATCAH.

Ha mpakTuke OeCKOHeUYHBIE NeCATHYHBIEe ApoOH (T.e. AeldCTBUTENb-
HBle YHCJa) CKJAAALIBAIOT, BEIUHTAIOT, YMHOMKAKIOT U AEIAT IPUOIHXKEH-
HO TOYHO TaK JKe, KaK U KOHeYHble AeCATHYHBIC APOOH.

Mpumep 2. Haitném npubamixEéHHO CYMMy M PasHOCTh YHCeN] a U b,
OKPYIVIMB MX C TOYHOCTBIO OO OXHOI HecAToil, ecim:

a=23,(18), b=-4,23(75).

Pewenwue. Okpyriss sTH YMCJIA ¢ TOYHOCTHIO O OJHOI eCATOMH,
HaxonuMm, uto a~ 23,2 m b=—-4,2. OrKyaa II0JIy4aeM OTBET:

a+b=19,0;a-b=27,4.

fMpumep 3. HaligéMm npubIMKXEHHO IIPOU3BeAeHHe 4 :b M UYacTHOe
a:b uncen a u b, OKPYIJIMB HX C TOYHOCTBHIO A0 TPeTheH 3Havamen
uA@QpBI, ecau:

a=-135,78(6), b=0,0068751.

PeweHnwune., Oxpyriasasd aTU 4YHCIa C TOYHOCTBIO A0 TpeTheil 3Ha-
yaiein mudpsl, Haxogum, uyrto a ~-136, b= 0,00688. Orxkyza mosyua-
€M OTBeT:

a-b=-0,93568 ~—-0,936;
a:b=-19767,4... =-19800=-1,98 - 10*.

s gefiCTBUTENbHBIX YHCEJ COpPABEeAJIUBLI Te K€ OCHOBHBIE CBOHCT-
Ba, UTO M JJIA PAIMOHAJBHBEIX UHCEJ:

1. Insa no0bIX ABYX JeHCTBUTENBHBIX YHCeN @ U b ummeer MecTo
TOJIBKO OJHO M3 COOTHOIIIEHWI:

a=b,a<b,a>b.

2. Ina no0bIX ABYX AEHCTBUTENBHBIX YHcesJ @ U b, TaKUx, 4TO
a<b, HaAligéTCcA TaKoe NeMCTBUTENbLHOE YHMCIO ¢, UTOo a<c¢ U c¢<b, T.e.
a<c<b.

3. Eciu a<b u b<e¢, To a<c¢ — CBOMCTBO TPAH3UTHBHOCTH Hepa-
BEHCTB.

4. Ecnmu a<b, To a+c¢<b+c¢ pans a060r0 1eiCTBUTEIBHOTO YHCIA C.

5. Ecnu a<b u ¢ — nonoxuTeIbHOE UHCJO, TO CIPaBeAJIMBO Hepa-
BEHCTBO a-c<b:c.

Jia n06bIX HeHCTBUTENbHBIX YHCEJ d, b M ¢ cupaBelIuBbl PABEHCTBA!

a+b=b+a, (1)
(a+b)+ec=a+(b+c), (2)
a-b=b-a, (3)
(a-b)-c=a-(b-c), (4)
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a-(b+c)=a-b+a-c, (5)

a+0=a, (6)
a+(-a)=0, (7)
a-b=a+(-b), (8)
a-l=a, 9)
a-0=0, (10)
—-a=(-1)-a, (11)
a-—i—=1 (a=0), (12)
1_a
a-o =3 (b%0). (13)

[ToguepkHEM ewié pas, YTO AEJWTh HA HY/b HE/Ib3sd, [03TOMY 3alHUCh

a .
— OGeccMBICJIEHHA AN J1000T0 JeHCTBHTENLHOIO 4YHCIa @, B TOM 4YHCJe

0

u ana a=0.

% 3ameuanme. Mul 3HaeM, 9TO aTH CBOHCTBA MOTYT OBITH OGOCHOBAHBI
IJIA paldoOHAJNBHBIX 4Yucea a, b, ¢. IlomoO6HOe oOoCHOBaHHME MOYKHO BBI-
IOJIHUTL U JJIA JIeHCTBUTENbHBIX YHCel] (He TOJbKO PAIlMOHAJIBHBIX, HO
¥ MpPPanMOHAJBHBIX), HOJb3YSACH TEM, YTO OHU NPHUOJIHIKAITCA JeCATHY-
HBEIMH JIPOOSMH.

4998.

Y10 Ha3bIBAKT LENOI 4acTbio MNONOXWUTENbHOW BECKOHEeYHOoW aecs-
TU4HON ApPoBK?

HazosuTe umdpbl NATOro, WeCTOro, CeaAbMOro paspsaos nocne 3a-
naTtoin y apobwu: a) 13,(27); ©6) 17,12345678...; B) 0,000(12).

Kakue uucna HasbiBaloT NPOTUBOMONOXHLIMU? [puBeauTe npu-
Mepbi.

Kak o603HaualT 4ncno, npoTUBOMNONOXHOE Yucny a?

Ecnn yncno obo3HaveHo Yepes —a, 3HAYUT NI 3TO, H4TO OHO OTPU-
uarensHoe? lNpueeanTe nNpumepb.

Y710 HasbiBalOT moaynem (abConTHOW BENMYMHOW) AEUCTBUTENbHO-
ro yucna? lNMpueeauTte NpuMeps.

Kak cpaBHWTL oBa OeWCTBUTEAbHbLIX yucna? lNMpuesegute npumMepsl.

T Ecnm |a|<|b], To BCErna nM BEPHO HEPABEHCTBO a < b?
?[EI:I! Mycte |a|=|b|. B kakux cnyyasx a=b v B Kakmx a=-b?
KA NosichuTe, Kak Hapo NoHWMaTL 3anmcu:

a) asb, 0) a<b<ec, B) asb<e, r)a<hse, pn) asbs<c.
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ZETEN fns kakux uMcen BEpHO paBeHCTBO:

a) la|=a; 6) |a|=-a?
LT N Haitpute Moaynb (aBCONIOTHYIO BEAMYMHY) YMcna:

a) —2,(3); 6) -0,5777; B) —12,0(12); r) 3,0(13).
0N Hainomte 4ncno, NPOTUBOMONOXHOE YUCHAY:

a) 2,5(3); 6) —1,(72); B) 3,1(12); r) 3,0(13).
L0 CpasHuTe uncna:

a) 3,5 u 3,(5); 6) —2,14 u —2,1(4); E

B) —3,(2) n 4,11, r) —-5,(43) n -5,(4).

L7A OkpyrnuTe uncna a v b ¢ TouHoCTbIO A0 0,1 1 BbIMMCAUTE NPUEAN-
XEHHO Pa3HOCTb a — b, ecnu:
a) a=12,32, b=0,1; 6) a=0,(2), b=—-2,323;
B) a=4,2, b=1,(1); r) a=45,6(12), b=10,(2).
Hanante npubnux&HHo cymmy uucen, 6eps cnaraemble C TOYHO-
cTeto go 0,01:
a) 3,5+3,(5); 6) 1,359 + 3,2(6);
B) 12,351 +0,(3); r) 7,(41) +5,(36).

LEN Hailgute npuBAnXEHHO PasHOCTb Yncen, 6epsi yMeHbLUIAEMOoe 1 Bbi-
yutaemoe ¢ To4yHocTbio oo 0,001:
a) 11,(4)-7,3; 6) 12,(15) - 3,7236;
B) 7,(93) - 2,(39); r) 3,3297 - 6,(8).

LA0N Haingute npubnMxEHHO npou3BeagHWe uucen, 6eps MHOXWUTENu
C TOYHOCTbLIO [0 BTOPOW 3Havauen umdpbi:
a) 1,3-12,(1); 6) 0,56 -0,(3);
B) 9,(1)-6,(2); r) 12,(45)-1,(1).

(035N Hanaute npubAnkEHHO YyacTHoe Yucen, 6eps AenMMoe 1 AenuTenb
C TOYHOCTbIO 00 TpeTber 3Hadvawen undpbl:

a) 3,2:0,(2); 6) 0,(5): 2;
B) 3,(82):2,(3); r) 35,0(8): 4,(02).
: a) Yto nonyuutcsa, ecnan Kk yucny npubasuts 07

6) Yemy paBHa CymMmMa NPOTUBONOMOXHBIX YACEN?

B) MOXHO nu pas3HoCTb a —b 3anucartb B BUOE CYMMbI?
r) Y10 noayyuTcs, ecnm 4ncno yMHOXMUTb Ha 17

A) Yto nony4mTtca, ecnu YnMcno YMHOXUTbL Ha 07

AokAsbiIsAEM

m JokaxuTte, NoNb3ysCk CBOMCTBAMU AEWCTBUTENBHLIX YACEN, YTO:
a) ecnm a<b u ¢ — OTPULATENILHOE 4CIo, TO a- -e>b-¢
6) ecnu O<a<b, TO a?<b?
B) ecnn a<b<0, TO a,2>b2.



03N Kakvmu ceoiicTBaMm apudMeTUyecknx AenCTBUil BOCNONL30BAIUCH
NpY BbIYUCIEHUSAX:
a) 125.7-8:3=125.8-7-3=1000-21=21000;
2 1 2 2 2 1 2 2 14-10 2
Y —lf —=4 —. — — | =4 —- e —
6)45-75+25-45=4% [73+23} 45-10=""—=46;
;185 225 _13 .13,
19 22 5 22 19 19
E0XFA MsBsecTHO, uto ecnu a<b, TO a+c<b+c pns noboro OencTen-
TenbHoro Yucna c. MNponnnicTpupynTe 3T0 CBOMCTBO AEWUCTBUTENDL-
HbIX Yucen Ha npumepe, B3aB a=-4,7, b=-5,25, ¢=-2,3.
XN Hanaute asa uwvicna x, yaoBNeTBOPSIOLME YCIOBUIIO:
a) |x-5,3|=1; 6) |x-53]|<1; B) |x-53]|>1.
CKONbKO TakuUX YUCEN MOXHO HalTU B KaxAoM cny4dae?
Boiuncnute (1017—1020):

2
45.7
B) 5

a) 6848 +68-52; 6) 59-37+59 - 63;

B) 87-29+87-71; r) 17-73-63-17;

n) 382 -400-500 - 382; e) 756 - 350 + 756 - 650.
EIfN a) 352-18:9; 6) 748-12:6; B) 126-96:32; r) 172-128:64.
ECXEN a) 25.7- 8; 6) 13-12.25; B) 2%-3%;

1.81.6: g (1 o1 1002 1.

r) 585 -6; n) 78:3 (8 28]. e) (75 1002] 0,04.
K[FTN a) 12,5(67) - 12,5(67); 6) 6,7(89) - 0;

B) 4,51(2): 1; r) 0:0,0(654).

J'J

lw"

=5 .15 . Bawna orpesxa
PaccMOTpEM HECKOJBKO TIPUMEDOB M3MePEeHHd JJIHHBI OTpe3Ka. 3a

eIMHUYHbLIA OTPe30K (eAWHUNY JJIUHBLI) Bo3bMéM 1 am (puc. 103).

1 am

| L i n L L. L L i L |

Puc. 103 f |

Mpumep 1. Ortpesox AB, mzobpakéuublii Ha pucyHke 104, mmeer
IIWHY 2 OM, T.e. Ha orpe3dke AB ykiaajaeiBaercsi To4HO 2 am. ITumryt:
AB=2 nm.

B 9TOM NyHKTE BCE PUCYHKM OaHbl B Maclutabe 1:2.

208 rmasa 5. ¢ bl



Puc. 104

Mpumep 2. Ha pucynke 105 B orpeske AB yknaaeiBaeTcss 2 M
C HEKOTOPBIM OCTATKOM, MeHbINHUM 1 amMm. B aTom ciaydae roBOPAT, 4YTO
nnuea AB npubaukéHHo paBHA 2 M ¢ TOYHOCTBIO 10 1 AM ¢ HeZoCTaT-
KoM, u noumyT: AB=2 nM.

| ) ) ) ; ) " . ; " ) i i j L Il ]
I i 1 1

A B

Puc. 105

MMpumep 3. Ha pucyuke 106 B orpesxe AB ykiIagbiBaeTcsi 2 AM
C OCTATKOM, B KOTOPOM VKJAaAbIBAETCHS TOYHO 3 cM. B arom ciaydae mnu-
myT: AB=2,3 nm.

| PR el N S S S SR S S S S P

| I I 1

A B

Puc. 106

lMpumep 4. Ha pucynkxe 107 B orpesxke AB ykjaageiBaercsa 2 AM
C OCTATKOM, B KOTOPOM YKJIQABIBAETCA 3 CM C OCTATKOM, MEHBIIUM 1 cM.
B srom cinyuae gumHa orpeska AB npuOiam)xk€HHO pasBHa 2,3 IM C TOY-
HocThIO 70 0,1 nm ¢ Hemocrarkom. Ilumyr: AB= 2,3 am.

| L i " L L ) . | . L 1 . L ; . L L | L

| f 1 H
A B

Puc. 107

flppnmep 5. Ecau B npumepe 4 BO BTOPOM OCTATKe YKJIAAblBAETCS
TOYHO 4 mMuUInuMeTpa, To nuinyT: AB= 2,34 oM.

flpumep 6. Ecnu B npumepe 4 BO BTOPOM OCTATKE YKJAblBAETCH
4 MM C OCTATKOM, MEHBIIMM 1 MM, TO 'OBOPAT, YTO AJWHA OTpe3ka AB
npubaun:xkésHo pasHa 2,34 am ¢ TouHocTho o 0,01 1M ¢ HemocTaTKOM:
AB= 2,34 nMm.

Tak ke kaxk B nmpuMepax 1—6, MOMHO M3MEPATH JJIHHLI OTPE3KOB
a1000i gpyro# epuHunei aausaer:: 1lem, 1M, 1 KM, ...
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Mpumep 7. Ecim AB=0,2305, To 3T0 3HAYHT, YTO AJIMHA OTpPE3Ka
AB MeHbIOIE IJIWUHB €IWHUYHOTO OTpe3Ka (eJMHHIIBl JJIMHBI); B OTPE3Ke
AB yrnapwsiBaercsa 0,2 efUHUIBI ¢ OCTATKOM, B KOTOPOM YKJIAABIBAETCH
0,03 eguHUIBI C OCTATKOM, B KOTOPOM B CBOK OYe€peAb YKJAJALIBAETCH
Touno 0,0005 eguHHIIEL.

Eciu npu M3MepeHHH NaHHOIO OTpe3ka AB npy mOMOINM 3aJaHHOM
eAUHUIBI AJUHBI, €€ AeCATbIX, COTBIX, THICAYHBIX W T. . AOJIEH HA JIO-
GoM arame M3MepPeHHS BO3HHMKAET OCTATOK, TO ANMHA AB npu momorgu
KOHEYHO# npodm MoKeT ObITh BhIparKeHa TOJBKO NpHONHKEHHO. TouHO
JKe InuHa oTrpeska AB Bripa)kaercd 0eCKOHEYHON NECATHYHON IpoObIO:

AB =0,,0.,0,0.,0.,0,0... .

3nece o, — npubaukéHnasa gnuHa AB ¢ To4HOCTBIO 0 1 ¢ Hexo-
cTaTKoM; O ,0, — npubaumxénnaa aausa AB c¢ TouHocThIO n0 0,1 c He-
ZOCTATKOM; O, O, — Npubamskénnas aauna AB ¢ rounocrsio xo 0,01
¢ HEJOCTATKOM H T. 1.

Mpumep 8. Ecou AB=3,(07)=3,070707..., To npuban:xkéHHas AIu-
Ha orpesxa AB paBHa:

3 — ¢ TouHOCTHIO A0 1 ¢ HEZOCTATKOM;

3,0 — ¢ Tounocreio mo 0,1 ¢ HemoCcTATKOM;

3,07 — ¢ TounocTeiO M0 0,01 ¢ HemocTaTKOM;

3,070 — ¢ Tounoctsio o 0,001 ¢ HemocTATKOM M T. A.

OtrmeTuM, 9TO

_3.
8.(07)=3 5.

IToaToMy 2TO 4YHCJIO MOMKHO pacCMaTpHBATh KakK MAJHHY OTpe3Ka,
B KOTOPOM VKJaAbIBaeTcs 3 eAUHUIBI (TPH eAMHUYHBIX OTPe3Ka) U eIré
7
99 €IVUHUIIEL.

Ha npaxrTuke, 4T00B HAYEPTHUTH C IIOMOIILIO JIMHEHKHN oTpe3oK AB,
BOCHOJIL30BAJUCE ObI €ro IpHOJHKEHHON JJWHOH, 3aJaHHOW NecATUY-
HOIl npobwio. Hanmpumep, npunsmm Ov1, uro AB=3,07. Beap 006bIu-
Hble MU3MepPUTe/JbHbIe NPUOOPHLI IPUCIOCOOJEHBI K IECATHUYHON CHCTeMe
CUMCJIEHUA — eAUHUNA AJIuHBE aexutcs ma 10, 100, 1000, ... paBHEIX
gacTei.

[ 3ameuanmne. PaHee BBOIUIIOCH VIiKe MOHATHE [MJIWHBI OTpe3Ka, HO
TOJBKO B TOM CcJay4Yae, Korjga ero OJHHAa BbIpaiaeTcsa pPanmoOHaJbHBIM
gucjioMm. B aTom IIYHKTE JaHO MOHATHE JJHHBI IIPOU3BOJBHOI'O OTPE3Ka,
KoTopasa MOMKeT BbIpaKaThkCA KAK pallMOHAJIBHEIM, TaxKk M HppaliHoOHaJIb-
HBIM YHCJIOM. HO,IIBO,I[.H HUTOrI, MOYHO CKasaThb, 4TO leOHaBOJIBHHI‘:I OT-
pe3ok AB umeeT NIMHY a — HOJIOKUTeIbHOe umcno. Bepro u ob6parHoe
VTBEpHKIeHHEe: eCJIH OaHO IIOJOMHTeJBHOEe YHCJI0 d, TO MOXHO YKasaThb
oTpe3ok AB, AJMHa KOTOPOro paBHA 3TOMY YHCIHIY.
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E[7XN Ha pucyHke 108 n3obpaxeHsbl otpedku BC, AD, KP.
Onpegenute Ha rnas anuHy Kaxaoro otpeska B caHTumetpax. Mpo-
BEpPLTE CBOM rNa3oMep C NOMOLUBLIO JIMHENKH.

P

B C

Puc. 108 A D K

E[>*® MocTtpoiiTe B TeTpaan TpW MPOU3BOALHLIX OTPE3Ka W BbLINOMHUTE
npegplayulee 3agaHue.

LXMW MNocTponTe B TeTpaau oTpesku aamHon 3,5cm, 5¢cm 1 6,5 cm. Pas-
OenuTe Ha rnas kaxgblh oTpe3ok Ha 3 paeHbie 4acTu. lNpoeepbTe
CBOW rnasomMep C NOMOLULIO JIMHENKMN.

E[ZH NocTtponTe oTpes3ok anuHoin 8,5 cMm. Pazaenute Ha rnas 3ToT OTpe-
30K Ha 5 paBHbIX YacTeil; Ha 6 paBHbIX 4YacTewn.

L[FIW Ha pucyHke 109 naobpaxeHsl otpes3ku AB n CD. MNpuHae 3a eau-
HUUY wn3mepeHus oTpe3ok CD, u3amepbTe Ha rna3 oTpe3ok AB
C TOYHOCTbD go 1 ¢ HegocTtaTtkom. [MpoBepbTe CBOW rnasomep
C NOMOLLLID LUWPKYNS.

1
C D

Puc. 109 A B

K[PTW OnuvHa oTpeska AB BbipaxeHa yucnom 5,375, 3anuwute npubnu-
XEHHYIO ONWHY OoTpeska AB ¢ TodHocTbio o 1; no 0,1; go 0,01
C HegocTaTKoM.
K>¥A NnuHa oTpeska AB pagHa:
1 = 61 14
a) 3-; 6) 2—; B) 3 —; ry 4 —.

) 8 ) 16 e 99 ) 27
Bbipasute onvHy oTpeska AecATUYHOW Apob6blo C TOYHOCTBIO A0 1;
no 0,1; po 0,01 ¢ HepocTaTkom.

[FTN Boipasute anuHy otpeska AB [ECATUYHON APoObLI0 C TOYHOCTLIO

no 0,1; 0,01, 0,001; 0,0001 ¢ HepocTaTtkom, ecnu AB = SE

99’
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#. Anuna okpyxHoctu. Mnowaae kpyra
Emeé B raybokoil apesHOCTH OBLIO 3aMeUeHO, YTO

OTHOIIEHHE [IJIMHBI OKPY:KHOCTH K JJHMHe eé amaMeTpa BhIpaka-
ercAd OHMM H TeM Ke YHCJIOM AJfA BCeX OKPYKHOCTeH.

OTO 4YHCI0 Teneph NPHHATO 0003HA4YaTh IpedyecKod OVKBOH 7 (mm).
T — UPPaluoOHAJBHOE YHCJIO, KOTOpPOe BhIpaskaeTcd OECKOHEYHOM HeIle-
pHOAUYECKOl Ipo6bIo:

n=3,1415926535897932384626433832795028... .

3aK0H, 110 KOTOPOMY BBIYMCIAIOT MU(PBI YHUCJIa T, OYEHB CJIOMKEH.
Mpe1 zanucanu y aToro duciaa 34 3Haka mocae 3anAaToit. Ho ¢ momonibio
BBIYMCJIUTENbHLIX MAIINH MOKHO BBIYHCIMTHL NPAKTHYECKH JIOOYIO ero
nudpy nocie sanaToid. OObBIYHO HMCHOJAB3VIOT IIPHOJMKEHINE 4YHCIa T
C TOYHOCTBIO A0 OJHOM COTOI:

.....................

---------------------

Yucao m eCTh OTHOIIEHHe NJIHHBI OKpyxkHOCTH (C) K naunHe eé
muamerpa (d):

_c_C
“d 2R’
IMO3TOMY CupaBeaauBa popMmyJia:
R ; R .....................
Y J 7 =R
d ) R “
3zxeck R — paguyc OKpy:KHOcTH, C — €€ AJu-
Ha (pumc. 110).
C IIOMOIIBK YHCJIA T BbIYHCJAAETCHA ILJIO-
Puc. 110 mans S Kpyra paauyca R:

.....................

Mpumep. Paguyc oKpy:KHOCcTH paBeH 10cm. Bberiumcaum aauey
OKPYsKHOCTH M ILIOIIajAb KPyra, OrPAHUYEHHOTO 3TOM OKDPYIKHOCTBIO.

1) Hamsa okpy:xHOcTH paBHa: C=2nR~2.3,14-10=62,8 (cm).

2) Ilnomaaes Kpyra pasBHA:

S=nR*~3,14-10?=3,14 - 100 = 314 (cm?).
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m a) Yemy paBHO OTHOLUEHWE AJIMHBI OKPYXXHOCTU K ANIMHE €€ avame-
Tpa?
6) YeMy paBHO OTHOLWIEHME [ASIMHbI OKPYXXHOCTM K ANMHE eé paan-
yca?
m Hanuwwute dopmyny ANA BbIHUCNEHUS:
a) ANVHbI OKPYXHOCTW,; 6) nnowaawu kpyra.
EOXIR Boiumcnnte anvHy OKPYXHOCTWM paauyca:
a) 3cm; ©) 0,06 m; B8) 0,4 am.
E0X?H Boumucnute nnowaab kpyra paguyca:
a) 3cm; 6) 4,6 om; B) 0,2 m.

EOEEN Kak uamMeHuTcs anvHa OKpPYXHOCTU, ecnv eé paguyc:
a) yBenuuuTts B 3 pasa; 6) ymeHbWwuTsL B 2 pasa?

EOETH Kak naMeHUTCs paguyc OKpPY>KHOCTU, ECnv e€ ANUHY:
a) yBenuyutb B 5 pas; 6) ymeHbwuTsL B 7 pas?

EOEFA Kak uaMeHWTCsl ANMHa OKPYXHOCTW, €CNv €€ pagnyc:
a) yBenmuyuTb Ha 3 CMm; 6) ymeHbwutb Ha 3 cm?

E[EIA Kak »3aMeHWUTCs paauyc OKPYXHOCTW, ECnv €€ ANIMHY:
a) yBenuuutb Ha 6,28 cm; 6) ymeHbwuts Ha 9,42 am?

E0X3A Kak mameHuTcs nnouwaab Kpyra, eCnu ero paauyc:
a) yBenuyutb B 3 pasa; 6) yMeHbWUTL B 2 pasa?
CpaBHUTE ONIMHBLI KPACHOW U CUHE NUHUA, ABNKIOWMXCA NONOBW-
Hamu OKpyxXHocTten (puc. 111).

AoxAsmisnem

m Jokaxute, 4TO OTBET B Npeablaylieit 3agaye He 3aBUCUT OT MONo-
: XKEeHWs To4kM M Ha oTpeske AB.

............................................................................................................................

m Bolumcnnte nnowans 3akpaweHHon éurypsl (puc. 112). CropoHa
KBagpaTta paBHa 4 CcM, Oyrn — 4eTBEPTbIE 4YacTW OKPY>XHOCTWU pa-
awyca 4 cm.

Puec. 111 Puc. 112
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a) 6)

Puc. 113 Puc. 114

m Ha cTtopoHax kBagpaTta Kak Ha AuameTpax NoCTPOUAU MONYOKPYX-
HOCTW BHYTPW KBagpaTta. BulMucnnTe naowanb 3akpaweHHon ¢ury-
pbl (puc. 113). CtopoHa kBagpaTta paBHa 4 CM.

Ha crtopoHax kBagpaTta kak Ha guameTtpax MnoCTpounu MOnykpy-
rM BHe kBagparta. Monydunn nepsylo ourypy (puc. 114, a). Motom
KaXaylo CTOPOHY Takoro e kBajparta pasgenunu Ha 2 paBHble ya-
CTU W Ha KaXOoW M3 HUX Kak Ha Ou-
aMeTpax noCTPOUAW MNONYKPYrM BHE
kBagparta. lNMonyyunu BTOpPYIO DUrYpY
(puc. 114, 6). MNoToM Kaxaylw CTOpO-
Hy Takoro xe kBagpata pasgenvnu
Ha 3 paBHble 4acTu U T. 4. Bbluucnn-
Te NEepumMeTp v NNowanb Kaxaom M3
nepBbIX YeTLIPEX GUryp, ecnu cTtopo-
Ha kBagparta pasHa 12 cm.

m 3eMHOoI Wwap CTaHyau 0Bpyyem no K-
BaTopy. 3areMm yeenuuyunm obpyy Ha
1m. MNponeset nu kowka B oBpaso-
BaBLWIMIACA 3a30p?

Koopaunarhas oceb

3agazumM OpsAMVIO, Ha KOTOPOM BhIOpAHO HAIpaBJIeHHe, HA3LIBAEMOE
IIOJIOKUTEJIbHBIM, U BbIOpaHa Touka O, HasblBaeMad HadYaJIbHOM TOYKOM.
3agaguM elé OTPe3OK, AJHWHY KOTOPOro IpHUMeM 3a eIWHUILY, — elu-
HUYHBIH OTPE30K.

Ilpsamyio, Ha KOTOPOH BBIOpAHA HAUYAJBHAA TOYKA, IOJOKHUTEILHOE
HallpaBJeHHe U eJUHUYHBIH OTPe30K, Ha3hIBAIOT KOOPAHMHATHOH OCHIO.
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Ha pucyske 115 kKoopauHarTHasi OCh HapHcOBaHA TOPH30HTAIBHO
¢ TOJOMKHUTEJLHLIM HAIpaBJeHHeM, HAVIOUM Brnpaso or touku O. Ho,
BOOOIIle TOBOPH, KOOPAMHATHAS OCh MOYKET OBITh PACIIOJIOMKEHA BepTH-
KaJIbHO HJIM eIlé KaK-HUOYyIb M MOJIOMKHTEJbHOEe HaIpaBJIeHHe HAa HeH
MOJKeT ObITH BBIOPAHO TaK, KAK 3TO MOKET OKasaThef YAOOHBIM.

Puc. 115

HauanpHaa Touka O JenuT KOOPAMHATHYIO OCck Ha ABa Jayda. Ogmu
M3 HHUX, HAYHIUHA OoT TouKH O B IOJIOKUTEJILHOM HAIpPABJIEHHUH, HAa3bl-
BAIOT IOJIOKHUTEJbHBIM, APYIOM — OTPHIIATEIbHBIM.

Kaxxno#f TOYKe KOOPAHMHATHON OCH IIOCTABHM B COOTBETCTBHE AEHCT-
BHTeJbHOE YHCJO X II0 CJAeAVIOIeMY NpPaBHIIY.

HauanbHOii Touke (O mocTaBUM B COOTBETCTBHME YHCJO HYJb. Tou-
Ky O HaseIBAIOT elé HaYyaJbHOW TOUKOH KoopamHaTHON ocu x. Touke A,
HaXoQANeHcA HA NOJIOKHUTEJBHOM Jiy4de, IIOCTABHM B COOTBETCTBHUE YH-
cino x, paBHoe anuHe orpeska OA: x=0A. Touke A, Haxogameiica
Ha OTPHIATEJLHOM Jiy4e, IOCTABMM B COOTBETCTBHE OTPHUIlATENLHOE UH-
CJI0 X, paBHOe IJuHe orpe3ka OA, B3ATON CO 3HAKOM «—»: x=—0A.

OmnpeneéHHYI0O TAKAM 00pa30M KOOPAMHATHYIO OCh HA3LIBAIOT KOOP-
AWHATHOH OCBI0 X HJIA KOPOTKO: OCBIO X.

Yucsno, COOTBETCTBYIONIEE COIJIACHO YKA3AHHOMY I[PABHIY ITPOU3-
BOJIBHOM TOYKEe OCH X, HA3bIBAIOT KOOPAMHATOH 3TOH TOYKH.

Bnopouem, B aTHX HasBaHMAX OYKBa X MOMKeT ObBITH 3aMeHEHa JIIO-
0oit mpyroit 6ykBoii, HanpuMmep OyksBamM¥u Yy, 2, t, ..., d TOTAA T'OBOPAT
06 ocu y, ocum Z U T. 1.

CoryacHO YKas3aHHOMY IIPABHJIY:

1. Kakgo#t TOYKe OCH X COOTBETCTBYET AeMCTBUTEJIbHOE YHCI0 — KO-
OpAHMHATA ITOH TOYKH.

2. Jlse pasnudHbie Toukda A u B ocuM x MMewT pa3Hble KOOPAHHA-
THL X, U X,.

3. Kaxzgoe neiicTBUTEIbHOE YHCJO €CTh KOOPAMHATA HEKOTOPOM TOY-
KM OCH X.

Hnaye roBops, yCTAHOBJIEHO B3aMMHO OJHO3HAUHOE COOTBETCTBHE
MeXXAY TOYKaMH OCH X M JAefCTBUTEJbHBIMM YHCJIAMH.

TMonoxuTeMbHBIN JIyY HA3LIBAIOT IOJOMKUTEIbHON KOODAMHATHOMR
IIOJIYOCBIO X, & OTPHIATEJbHBIM Jy4Y HA3BIBAIOT OTPHIATEJBHON KOOD-
AWHATHOMH MOJYOCBIO X.

JJsa KpaTKOCTH TOUYKY, MMEIOIIVI0 KOOPAHHATY X, HA3BIBAIOT TOY-
KOM x.
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I 3ameyanue. PaHee BBOOHJIOCH IOHATHE KOOpAMHATHOK ocu. Ho Tam
paccMaTpABAJIMCH TOJBKO PALlMOHAJBbHBIE TOYKH, T. €. TOUKH, HMEIOIIHe
palnMoHaJbHBIE KOODAMHATHI X, ¥ OChb ObLIa «AblpsABasi» — Ge3 uppamm-
OHANBHBIX TOoueK., OZHAKO KOOpDAMHATA X MPOM3BOJIBHOH TOUYKH KOOp-
NMHATHOH OCH €CTh, BOOOIE roBOps, AEHCTBHTEJIbHOE YHCJIO, T. €. OHO
MOKeT OBITh PalMOHAJIBHBIM HJIMA HPPAIMOHAJIBHBIM. OTOT BOIPOC M
OBl BBIACHEH HAM¥ Ha OCHOBAHMM OOIEro IOHATHA AJWHBI OTPE3Ka,
BBesiéHHOro B 1. 5.6. Temeps KoopaAMHATHAA OCh Ilepecrana OBITH «IbI-
PABOM» — KaKJ0H e€ TOYKe COOTBETCTBYET AeMCTBUTEJIbHOE YUCIIO.

?ﬂm Y10 Ha3bIBAOT KOOPAWHATHOW OCbIO?
m Y70 Ha3bIBAOT KOOPAMHATOW TOYKWM Ha KOOPAMHATHON OCKu?

m Kakue TO4YKu KOOpPAMHATHOM OCW Ha3biBaloT:
a) pauvoHanbHbIMK;  6) UppaunoHanbHBIMKU?

H Kak Hano noHMmMaTth yTBEpPXAEHWE: MHOXECTBO BCEX TOYEK KOopAau-
HATHOWM OCW HaxoAWTCH BO B3aWMHO OJHO3HA4YHOM COOTBETCTBUW CO
MHOXECTBOM BCEX OeNCTBUTENbHbIX Ynucen?

Pacnonoxure KoopauHaTHYIO OCb CHayana ropyu30oHTanbHO, MOTOM
BepTukanbHo. OTMEeTLTE Ha HeW yucna:
a) 2; 3; 4; 5; 0) -1, -2; -3; —-4.
E0TTH OtmeTbTe Ha KOOPAMHATHOW OCU TOYKU:
a)0;1;,-1;2;,-2;3;,-3;4,-4;, 6)0;1,-2;3;,-4; 5, -6; 7; -8.
CEN HauepTtute B TeTpaam KOOPAMHATHYIO OCb C €OMHUYHBIM OTPE3KOM
1cm (2 knetkn). YkaxuTe Ha 3TOW OCKM yucna:
T T = T U (T U P T S
2’2 2'2'"2°2° 2 2" 20 2 20 2 2 2
L[58 HauepTtte B TeTpaan KOOPAMHATHYIO OCb C EOMHUYHBIM OTPE3KOM
5 cm. Ykaxute Ha ocu 4ucna:
a) 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7, 0,8; 0,9;
6) -0,1; -0,2; -0,3; -0,4; -0,5; -0,6; -0,7; -0,8; —0,9.
E[EFA HauepTuTe KOOPAMHATHYIO OCb U YKAXUTE Ha Heil cneaylowme 4u-
cna, Bbibpas yoobHbl onga paboTbl €AUHUYHBLIN OTPE30K WU MONoXe-
HWE Ha4yasbHOW TOYKM KOOPAMHATHOW OCU:

a) oy L. 1, 1.3.4.5.6 7 2

4, 4! 2) 21 4’ 4} 4! 4! 4) 4)
6) 1; —1: E: —g; §; vg; —i; -1; —11; 13;

5 2 b & B 5] D TR

1 1 2 4 5 7 8 10 11

P I e S . f.0¥ b PO L 4;
B) 3! 3! 3' 3! 3} 2! 3! 3! 3’ 3! 3!
r) 0,5; -0,5; -1; 1,5; -1,5; -2; -2,5; —-3; —-3,5.



E[EEN Ykaxute Ha KOOPAWHATHOM OCK TOYKW:

a) 10; 11; 12; 13; 6) —25; —24; -23; -22;

B) 100; 101; 102; 103; r) —257; —256; —255; —254;

n) 60; 70; 80; 90; 100; e) —30; —20; —10; 0; 10.
ECETN YkaxuTe Ha KOOPAWHATHOW OCK TOMKM:

a) 2; 2,1; 2,2; 2,3; 2,4, 6) -3,2; -3,1; -3; -2,9; -2,8;

B) 0,01; 0,02; 0,03; r) —0,04; -0,05; -0,06;

n) 4,053; 4,054; 4,055; e) —10,01; -10,02; -10,083.
(3 Nokaxute Ha OCKM x 4Mcna, KOTOpPbIE:

a) 6onblie 3; 6) MeHble —2;

B) Gonbwe 1,5; r) MeHbwe 7,2;

n) donblie 4; e) MeHblue -3;

x) 6onbwe -1, HO MeHble O; 3) 6onbwe —2, HO MeHbLUe 5;

u) 6onbwe 0, HO MeHbLUE 2; K) 6onbwe —3, HO MeHbLe 3.

= .2F. DPexkaproea cucrema
KOOPAMHAT HA NIOCKOCTM

3agaguM Ha IUIOCKOCTH ABE OCH KOODPAMHAT, PACIOJIOKHUB HX IIOM
OPAMBIM YIJIOM APYD K APYry, OCh ¥ W OChb J — C TOYKOM Iepeceue-
Hua O, ABJAOIIEHCA HAYANBHOM TOYKOM KaKIoW M3 aTux oceit. Exu-
HUYHBIE OTPE3KH OCeH BO3BMEM pPABHBIMH APYT APYIY.

T'oBopAT, YTO 9THUM HaA IJIOCKOCTH OIIpeAeseHA NPAMOYIroJbHAS CH-
crema xkoopaumHaT xQOy. Eé HazmBaoT elé nexapToBOM CHCTEMOH KO-
OPAMHAT IO MMeHHU (ppaHIyscKoro marematuxka u (uiaocopa P. [Jexapra

(1596—1650), KOTOpPBI TEpPBLIM IITUPOKO MCIOIB30-
BaJl 9TO BayXKHOE IIOHATHE.

Ock x Ha3BIBAIOT eLI€ ochl0 abcumee, a och
y — oceio opauHaT. Touky O nepeceueHHUs oceil Ko-
OPAVHAT HA3LIBAIOT HAYAJBHOM TOUYKOH CHCTEeMBI KO-
opauHat. [Inockocrs, Ha KOTOPOH 3aZjaHa JeKapToBa
cucTeMa KOODPAHHAT, HA3BIBAIOT KOOPAHHATHOM TJIO-
CKOCTBIO,

O6b1yHO OCh abcHMCC PUCYIOT B BHUJle T'OPU30H-
TaJbHOM NPSAMOM, HAaIpaBJEeHHOII BIpPaBO, a OCh Op-
AHHAT — B BUJE BEPTHUKAJIBHOH NPAMOI, HalpaBJIeH-
HOIi BBepx (cM. puc. 116 na c. 214).

BykBBl X, Yy UHOIZA 3aMEHAIT APYIMMHU OyKBa-
MU 2, ¢, 8 Uy ...
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Puc. 116 Puc. 117

IIycte A — DpoM3BOJBHAS TOYKA KOODPAMHATHON ILIocKocTH. IIpo-
BeAéM dUepe3 TOYKY A 1pAMBIe, OapajjieJlbHEIE OCAM KOOpPZHHAT
(puc. 117). Ilpamas, napajijielbHas OCH Y, HEPECEUET OCh X B TOUKE A,
a mpAMa#d, mapajjieJbHad OCH X, MepPeceyér och y B TO4UKe A,. Koopan-
HaTy TOYKM A, HA OCH X HaswlBalOT abcuuccor toukun A. Koopaumary
TOYKH A, HA OCH Y HA3LIBAIOT OPAMHATONH TOYKH A. AGcuuccy X u op-
AUHATY Y TOYKH A Ha3bLIBAIOT KOOPAMHATAMM TOYKH A.

KoopamHaThl TOUKH 3aO0HCHIBAIOT B CKOOKax psagoMm ¢ OyKBOii, 000-
3Hayamwlen a3ty Toury: A (x;y), IpUYEéM HA [OEPBOM MeCTe IHIIeTCH
abcnucca, a HA BTOPOM MecTe — opAmHaTa. Hampumep, Touka A, HM30-
OpasxkéHHasa Ha pucyHKe 117, mmeer abcruccy x=4 u opamHATY Y=3,
moatoMy maiayT A (4; 3).

Ha pucysuxke 118 uzobpaxeHa NpAMOYroJbHAS CHCTEMa KOODPAMHAT
xOy u rouku: O (0;0), A(2:3), B(—-1;1), C(-3;-2), D(1;0), E (2;-2),
F (0; 4).

I[IpamoyroapHasa cucrema xoopauHatr xOy pasjenseT ILJIOCKOCTH Ha
YeTBIPE YIJia, Ha3blBA€Mble KOOPIMHATHBIMHM YIJIAMH HJIH KOOPAHHAT-
HBIMM YeTBepTAMH.

Hx obosmavaror puMmckumu nubpamu I, II, III, IV (puc. 119).

Puc. 119

214



Ecnu HCKIIOYXATH TOYKH, JeKalllpe Ha OCAX KOOPAWHAT, TO MOXKHO
CKas3aTb, YTO TOUYKH:

yraa I umeroT koopauHate!l (x;y), Takue, uro x>0, y>0;

yraa II umewT KoopauHaTel (X; y), Takwe, uro x<0, y>0;

yraa III umeror koopauHaTh! (X; Y), Takue, uro x <0, y<0;

yrua IV mMmeror xoopawHathe! (x; y), Takue, uro x>0, y<0.

Hanpuwmep, Touka B (—1; 1) Ha pucyHKe 118 npunagiexxur yray II,
touka E (2; —2) npuHagnexxur yray IV, Touka C (—3; —2) IpHHEALIEKAT
yray IIL

Jlerko BHAeTh, 4YTO abcmmcca TOYKM paBHA HYJI0 TOTAA M TOJBKO
TOTAA, KOrZa 9Ta TOYKAa JIEXKHT Ha OCH Yy, OpAMHATA TOYKH paBHA HYJIIO
TOTAA U TOJBKO TOTJa, KOTJa 5Ta TOYKA
JIEKHUT Ha OCH X. y

Hanpumep, Ha pucyake 120 Touka
E gnexxur Ha ocH y U umeer abcuuccy
x=0; Touxa F JIeKUT Ha OCH X H HMe-

er opaunary y=0. -E

HanmomuuwMm emré, uro Touka O — Ha- F 1
gaJbHAs TOUKA CHCTEMBLL KOODAHHAT. —— o
Ouna wumeer of0e KOOpAMHATBI, PaBHBIE o 1 x
HYJII0.

BaxHO OTMETHTH, YTO €CJIH Ha ILJIO0-
CKOCTH 3aJaHa IPAMOYIoJIbHAS CUCcTeMa
KOODAMHAT, TO KaMKAOW TOUKe A IUIO-  Ppyc. 120
CKOCTH IIPHBOAUTCA B COOTBETCTBHE
nmapa yucesa (x; y) — napa KOOpAMHAT TOYKH Aj; M B TO JKe BpeMs IIPO-
HMBBOJILHYIO Iapy 4duces (X; y) MOMHO pacCMATPUBATEL KAK Iapy KOOPIH-
HAT HEKOTOPO#H TOYKH A IIJIOCKOCTH.

HysxHO MMeThL B BHAY, 4YTO €CJM Ilapa COCTOHT M3 PA3HBIX YHCEJ,
TO, IIOMEHAB ATH YHCJIa MECTAMM, Mbl IOJYYHM JAPYIYVIO [Iapy, ompeje-
JANYI0 APYTYI0 TOYKY IMJIOCKOCTH.

Abcuucey x TOYKH A Ha3BIBAIOT eIIE MepPBOil KOOPAWHATOI, a op-
JUHATY Yy — BTOPOM Koopauuartoi. [losromy mapy xoopausar (x; y) Tou-
KM A Ha3pIBAlOT YIOPAJOYEHHON mapoii uucel.

HNrar, ecnu HaA IJIOCKOCTH 3ajlaHa IPAMOYTOJIBHAS CHCTEMA KOOD-
ausatr xOy, TO:

1) ramzaoit TOUKe NMJIOCKOCTH IIOCTABJIEHA B COOTBETCTBHE YIIOPAHO-
YeHHasa napa 4uces (KOOPAHHATHI TOYKH);

2) pasHBIM TOYKAM ILJIOCKOCTH HOCTABJEHBLI B COOTBETCTBHE DasHbIE
VIOpSAZOUYEeHHBIE Naphl YMCEeJ;

3) KRaxaas YHOPALOYEHHAS Ilapa 4YHCEl COOTBETCTBYET HEKOTOpOi
OMHOM (B CHIYy NIYHKTA 2) TOUKe ILJIOCKOCTH.

Wnaue rosops, MemxXAy TOYKAMHU ILIOCKOCTH WU YIOPASOUEHHBIMH IIa-
paMHu 4YuceJ UMeeT MeCTO B3aMMHO OJHO3HAUHOE COOTBETCTBUE.
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I8 3amevanme. Toukn (x; y), rie X U y — panUOHAJBHBIE YHCJIA, HA3HI-
BalOT PAIMOHAJIBHBIMH TOUYKAMU KOODPAMHATHOMN ILJIOCKOCTH.

PalnoHasbHbIE TOYKY IIOJHOCTHIO HE 3aIOJHAIOT IJIOCKOCTh, MEKIY
panMoOHAJBHEIME TOYKAMH HA IJIOCKOCTH PACIIOJaralTCsd ellé W TOYKH
C MPPAIMOHAJBHBIMHA KOODAUHATAMU,.

REHE Ha pucynke 121 usobpaxeHbl Touku A (2;3), B(0;4), C(3;0),
D (—4; -2). HazoBute abcumccy 1 opavHaTy KaxAaon TOYKW. 3anu-
wunTe koopauHatel Todek M, N, K, L. B kaknx KOOpAMHATHLIX yrnax
pacnonoxexol Toukn A, D, L, K?

H a) Toe HaxopATca TOYKM, abCUMCChI KOTOPbIX pPaBHbl HYN0?
6) Toe HaxoQATCA TOYKM, OPAMHATHI KOTOPbLIX PaBHbI HYNO?

H Kakum ceoicTeom obnapaiot koopauHatel Todek |, I, 1, IV yeTsep-
Ten?

11059 R0 KOOPAVHATHBIX Yriax HaxOAATCS TOYKWU, aBCLMCChl KOTOPbIX
NONOXUTENbHLI?

?[EE] B Kakux KOOpPAMHATHbIX yrnax HaxoAaTCA TOYKW, OPAMHATHI KOTOPbIX
NONOXWUTENbHbI?

?EEEI Kak Hago noHMMaTtb yTBEpXOeHVe: MeXay TOYKamMu KOOPAMHATHOM

MNNOCKOCTU U ynopaao4YeHHbIMWU napaMy 4yucen vMMeetr MecTo B3a-
WMHO OAHO3HA4YHOE COOTBETCTBUE?

m Onpegenvte KOOpAUHATLI TOYEK, M30OPaXEHHBLIX HA PUCYHKe 122.
MocTpoiTe cuctemy KoopauHaTt u otMeTeTe Toukm (1063—1064):
11063. D-YCHK)) B(2; 4), C(-5; 2), D (4;-3),
EB=5=1); M (1; 3), N (3;0), K (0; 4).
N A (5;1), B(-4;2), 8(-3; -2}, Q(1;-4),
C (—5;-4), D (4;-2), Z(-3;0), P (0; 4).
yi Y|
B N- ]
Le 3 A 31 «F
*K Cs 12
1 B 1+ M
i 1 AJ‘ 1 L L AC L T— _|_.h'_|__'_|_é_'_-"
T 5 0l 1 3 @ % -2 O 41 _ 3 =
2 » 1+-2 E -
D N H D+ K
Puc. 121 Puc. 122
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73 H HazosuTe abcumcebl M OpAUHATHI TOMEK, MOCTPOWTE TOYKU B CUCTE-
Me KOOopauHar:
a) A(-3;4), B(4,-2), C(-2;-4), D(5; 2);
6) E (0;4), F(0;-4), M (3;0), N (-3;0).

A Noctpoitte B cructeme koopauHat Touku (25 1), (2; 5), (6;5), (5; 4),
(6; 3), (2; 3). CoeauHuTe OTpe3kamu NEPBYIO TOYKY CO BTOPOM, BTO-
pylo ¢ TpeTeen u T. a. Kakaa c¢wurypa nonydunaces?

L[5 A MocTpoitTe NO AAHHLIM TOYKAM B CUCTEME KOOPAMHAT DUrypsl, CO-
€[MHAS TOYKW, KakK B npeapiaylwiemM 3agaHun:
a) (0;4), (-2;-2), (3;2), (-3;2), (2,-2), (0;4);
6) (2;3), (-2;3), (-2, 5), (3;5), (5;3), (2;3), (2,-5), (0; =5), (0; 3);
B) (0;-4), (0;0), (3; 3), (6;0), (6;—4), (0;-4), (6;0), (0; 0), (6;-4).

MocTporTe Gurypy XmBoTHOro no todkam: (4;-3), (2;-3), (2;-2),
(4;-2), (4,-1), (3;1), (2;1), (1;2), (0;0), (=3;2), (-4;5), (0;8),
(2;7), (6:7), (8;8), (10;6), (10;2), (7;0), (6;2), (6;-2), (5;-3),
(4;-3), (4,-5), (3;-9), (0;-8), (1;-5), (1;-4), (0;-4), (0;-9),
(-3;-9), (-8;-3), (-7:-3), (-7;-7), (-8;-7), (-8;-8), (-11;-8),
(-=10; -4), (=11;=1), (=14;=3), (-12;-1), (-11;2), (-8;4), (-4;5).
MocTpoiTe oTaenbHO ABe Toukwu: (2;4), (6;4) — 31O rnasa XveoT-
HOro.

EZZR NocTpoiite otpe3kn AB u CD, ecnu A (-3;4), B(2;-1), C(-2; 0),
D (4; 3). Hangute koopauHaTbl TOYKU NepecedveHuss oTpeskoe AB
n CD.

K78 NMoctpoitte npamble AB u CD, ecim A (—1;1), B(1;2), C(-3;0),
D (2;1). Hahnpute KOOpAWHATBI TOYKM MepecedeHus npambix AB
u CD.

MrrayMoigREM SALAAYY

(7AW MpuaoymainTe 3agady Ha NocTpoeHwe Guryp no Ttovkam, 3afaHHbiM
: CBOMMW KOOpAMHATaAMMW.

Cron6uarsie anarpammel u rpadukm

I‘ITOGBI cnejiaTeh CpaBHeHHe BeJIMYMH HarJdAaAdHBIM, HX Hsoﬁpamalo'r
Ha crojbuaroil Auarpamme. IlycTs pes3yiabTaThl BBIODOJIHEHUSA KOHTPOJIB-
HOIM paboThl MO MareMaTHke B 6 Kiaacce 3ajgaHbl TabauIleii.

Onenka «d» «4d» «3» «2»

Yucao ygamuxcs 3 8 11 2
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11

Puc. 123 «5y «ds «3» «2» Puc. 124 1 2 3 4 b5

M3obpasuM 49muCaI0 yYamIuxcs, IMONYYHUBIIUX OLEHKH <5H», «4», «3»,
«2», cronbuamu BeIcoTOoM 3, 8, 11 u 2 exgmmuns! (puc. 123). Ilonxyuum
AUArpaMMy HTOIOB KOHTPOJIBHOM paboThI.

C momommpi AMarpaMM MOYKHO ITOKA3LIBATH M3MEHEHUEe OJHOU Be-
JUYNHLI B 3aBHCHUMOCTH OT U3MeHeHUs Apyroi. Ilycrs pesyibrarThl HU3-
MepeHHA BBICOTHI IBETKA (B KOHIE KaXJOH HedesH) 3amaHbl Tabiuilei.

Bpemsa, menenu 1 2 3 4 5

Bricora mBeTka, cMm 1 3 5 6 T

MaMmeHeHHe BBICOTHI IIBETKA IIOKA3aHO Ha cToJb4aToOd AuMarpaMme
(puc. 124). Cronbukyu MOMKHO 3aMeHHTh oTpe3dxkamMu (puc. 125). Ecan 6m1
M3MepeHHs BBICOTHI IBeTKa IIPOBOAMJIMCE dallle, TO OTMEUYEeHHBIX B CH-
cTeMe KOOPAHHAT TOYeK (BePXHHX KOHIIOB OTPE3KOB) ObLIO OBI OoJsiblne H
OHM PACIIOJIOKHUINCH Obl Ha KpUBOM — rpaduke pocra nserka (puc. 126).

A 1
Tpommmmmmmmmmmmmteeieaans B e e -,
6' ____________________ 6" """""""""""" v i
B Btrer-=--—-----; S
47 47 I
81— T A
27 2T boob
) S

1 2 3 4 5 1 2 3 4 5
Puc. 125 Puc. 126
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B rabaune ykasaHsl H3MEHEHHs TEMIEDPATYDPhl BO3IyXa B TedeHUE
CYTOK.

Bpemsa (t), 4 0 2|4 6 8 10(12 14 16 18 20 22 24
Temneparypa (T), °C -1 0 1 2 3 5 7 6 4 3 0 -2 -3

B cucreme wroopaumar tOT ormeuensl Touku (¢; T), a 3aremM OHU
coeguHensl. Ilonyumiachk HeINpephIBHAS JHHUS — rpathuK M3MeHeHHS
TeMIeparypsl Bo3ayxa B TeueHme cyTok (puc. 127). Ilo rpadury mox-
HO OIpeNeJUTh MPHOIMIKEHHO TeMOepaTypy B Ji000H MOMEHT BpeMeHH f
cyTOK, Hampumep npu t=11. Insa aroro Hamo depesd Touky 11 ocm ¢
MIPOBECTH MEPHeHIUKVJIAD K OCH { JI0 NMepecedyeHuA ¢ TpaUKOM M OIpe-
neauTh 3HaueHwe T, COOTBETCTBYIOINee aTOH Touke rpadura. ITomyuum
T=6,5°C.

s monydyeHus rpauKa M3MeHEHHsS TeMIepaTypbl Ha MeTeopoJio-
IMYeCKHX CTAHIUAX YacTO NOJB3VIOTCA IpHOOpPOM, HA3BIBAEMBIM Tep-
morpadom. Tepmorpad cocrour u3 GapabaHa, BpANIIAIONIETOCH BOKPYT
CBO€} OCcH IPH IIOMOIIM YacOBOI0 MeXaHM3Ma, M30THYTOH KOpoOKH (4yB-
CTBUTEJBHOM K H3MEHEHMIO TeMIepaTyphl) M IMIIYIEero ycTpoicTsa.
IIpu noswbimmeHuHM TemMmepaTypbl Kopobka pasrubaercs, a NPUKPEILIEH-
HOe K Hell mepo TNoOAHHMAeTcs BBepxX. lIpw MOHMMKEeHUH TeMIIepaTyphl
nepo omyckaerca. Takum o0pasomM mepo BbIUYEPUMBAET HA ABMKYINEHCHA
OyMasKHOHM JIeHTe HEeNPEePBLIBHYIO JUHHUIO — rpad@rK H3MeHeHHUsd TeMIiepa-
TYphl BO3JYyXa B 3aBHCHMOCTH OT BPEMEHH,

T, C

Ol mdwm oo

4 6 8 10 12 14 16 18 20\ 22 24 t.u

Puc. 127
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Paccmorpum emé oguu npumep. Iloesn Beimesn B (0 gacoB m3 nyH-
Kra A. JlagHEBIe O €ero ABHKEHHH HpUBeAeHbl B Tabuauie. (3geck s — pac-
CTOSHUE OT MYHKTa A A0 moesjla B MOMEHT BpeMeHH f.)

t, 4 0 1 2 3 4 5 6 7
S, KM 0 100 200 300 300 400 500 600

Hanecém Touxku (f; S) Ha KOOpPIH-
HATHYIO ILIOCKOCTE t0S H COeIHHUM
X OTpe3KaMH, CUHUTafd, YTO eJHHHILA
JJIHHBI HA OCH t cooTBeTcTByeT yacy, 600
a eJMHHIA AJHHBI HA OCH § COOTBET- 500
crByer 100 xM (puc. 128). 400

IlonyuerHass JoMaHasi ecTh rpadui
IBMKeHUsA moe3na. C ero mDoOMOIbIO 300
MOKHO HPUOIMIKEHHO ONPENeJHTh, IJe 200
HaxoJuJcdA IIoe3], B MOMEeHTHl BpeMeHM, 100
manpumep: t=0,54, 1,54, 2,54, 3,54, st

Tax, B momeHnT ¢t=0,5u moean Ha- 123456 7¢%t4
xopuiaca Ha paccroaruu 50 KM oT
OyHKTa A, Tak Kak To4Ka rpapuxa, ppc 128
umeromasa abcuuccy t=0,5, umeer op-
nuHaTy §=50.

8, KM

m Mone3yack cronbyaToi Amar- 15 16
pammoit (puc. 129), onpeaenure, 12 11
CKONBKO ManbyukOB U CKOMbKO
peBo4vek B 6 «A» m B 6 «Bb» knac-

cax; CKONbKO Manb4yuMKOB B ABYX M| A M| A
3TUX Kflaccax; CKOMbKO AeBOYeK 6<A» 6«B»
B ABYX 9TUX Knaccax; CKOSbKO

BCEro y4alumxcsi B [ABYX Kaccax. Puc. 129

[iZEN B T1abnuue npuseaeHsbl pesynbra-
Tbl BbIMONHEHMA KOHTPONLHOM paboTel No martemartuke. [ocTpoiTe
cTonBuaTyio auarpammy, OTPaXaiollylo 3TU pe3ynbLTaThl.

Ou,eHKa «5» «4» «3» «2»
YUCNO yuaLMXCS 4 10 12 2
'ﬁIEHEHa pucyHke 130 nokasaH rpadvk u3meHeHusi Temnepartypsl T

(B rpagycax no Uenscuiw) Bogel B 4anHuke. Kakown Bobina temnepa-
Typa BOAbl Yepe3 3 MUH, 5 MUH, 7 MWUH Nocne BKIKYeHUs? B kakoi
MOMEHT YalHWK BbIKTIO4YMAU? CKONBbKO MUHYT OH Kunen?
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100 |

Puc. 130

E[7ZA B 6 4 yTpa u3 nocénka Ha 03epo, Haxoasieecs B 5 KM OT Nocén-
Ka, OTNpPaBuvnCk peibadnTb oTel 1 CbiH. Tyaa OHW MOLWAW MELLKOM,
a obpaTHO exanu Ha nonyTHoW mMawwuHe. Ha pucyHke 131 m3obpa-
XEH rpadwmk ux apwxeHwus. Onpenenute ¢ NOMOLWBLIO rpadgwuka:
a) B kakoe Bpems pbibonosbl NpUWNu k ozepy?
6) Y1o oHn pgenann ¢ 74 0o 84 45 MUH?
B) CKONbKO BPEMEHW 3aHAN y HUX obpaTHblil NyTh?
r) C Kakol CKOPOCTbID OHW LWAW NEeLwKom?
n) C Kakoli CKOpOCTbIO exana malumHa?

!

Puc. 131
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54.
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Puc. 132

m Ha pucyHke 132 npueenéH rpapuk U3MeHeHUs Temnepatypbl BO3-
ayxa B TEYEHME CYTOK. M3MepeHMa NpoBOaAVIIUMCE Yepes 2 4.
a) Kakaa temnepatypa 6bina B 44, 84, 124, 21y, 234?

6) B kakme 4yacel Temnepartypa 6bina Boiwe 0 °C?
B) B kakue yacel Temneparypa 6oina Huxe 0 °C?

E[iY¥ A Mo paHHbIM, NnpuBeaéHHbIM B Tabnuuge, NoCTpoinTe rpaduk naMeHe-
HUA TemnepaTypbl Bo3ayxa: T — Temnepartypa Bo3ayxa B rpagycax

Ty M
T, °C

no LUenscuio, ¢t — BpemMsa B 4acax.

8 9 10 11 12 13 14 15
-210[1]2}]5

-6 -5 -4

Ckonbko 4acos Temnepatypa Obina
Boiwe 0°C? Huxe 0 °C?

Ha pucyHke 133 nokasaH rpagpuk
OBWXEHUA [OBYX MEWexo[oB, Bbl-
wegwmnx m3 nyHktoe A u B Ha-
BCTPEYY Apyr apyry.

a) Yepes CKONbKO 4acoB MOCne Bbi-
X042 MepBOro newexoga M3 MNyHK-
Ta A BTOPOM Newexon Bbllen W3
nyHkta B?

6) HYepes CKONbLKO 4acoB MOCNE Bbl-
X042 MepBOro newexopa M3 MnyHK-
Ta A OHU BCTPETUNUCHL?

B) C Kakon CKOpPOCTbIO LWEN NepBbli
newexon?
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AONODNMHEHNSA K TAABE 5
1 grant As " PASPEIAHNE PATY P

PaccMoTpyM HECKOJIBKO 3a1a4, B KOTOPBIX pedb HIET O (Urypax,
HAPUCOBAHHBIX Ha KJerdyaToil Oymare Tak, UYTO CTOPOHBI 3TUX (UIYD
OPOXOAAT TOJBKO II0 JMHHSAM KJeToK. B aTHX 3agauax Tpebyercs mMiu
COCTABUTh U3 TaKUX (Uryp HOBYI (Urypy, MIM paspe3aTe (Urypy Ha
HECKOJIbKO PaBHBIX 4YacTeHd (paspesaHue BO3MOMKHO TOJBKO IO JHUHUAM
KJIeT4yaToit Oymaru).

Durypsl JOMHHO, TPHMMHMHO, TeTPaMHHO, i . i
NMeHTAMMHO COCTAaBJIAIOT U3 ABYX, TPEX, ue- { {
THIPEX, OATH OAMHAKOBBIX KBajgpaToB Tak, PwC 134
uT0OBI /11000 KBajpaT MMeJ OOIIYI0 CTOPOHY
xorsa Obl ¢ oAHMM KBajparom. U3 asyx omm- .. ..
HAKOBBIX KBAJPAaTOB MOYKHO COCTABUTH TOJb- 1 | 5 | 2
KO onHy ¢durypy nomuso (pumc. 134). B yued- |
HUKe 5 KJjacca (3agava 589) 6p1710 mokasaHo,

UTO CYILNECTBYeT TOJIbKO JAiBe pasueie durypsr Puc. 135
TpuMHHO (puc. 135).

AHANOrMYHO MOJKHO IOKAa3aTh, YTO CYIIECTBYET TOJLKO 5 PasHBIX
uryp Terpammuo (puc. 136) u rtonsko 12 pasHpIX (GUryp NEHTAMHUHO
(puc. 137).

Ha pucynke 137 mokasaHo OIHO M3 pelleHHM 3aJauM-TOJOBOJIOMKH,
npuayMaHHoi B cepeamnHe XX Beka amepuraHckuM Matematukom C. I'o-
JgomboM. 3asaua 3aKJaO4YaeTcss B TOM, uyToOBI U3 12 pasHeIX (GUIYD IEeH-
TAMMHO COCTaBUTH IpsaMoyroibHuk 6 x 10. Ora zamaua umeer 2339 pe-
medanii. OueBHAHO, YTO HAWTH BCe STHU DPEIICHUs, BHINOJHUB IIOJHBIN
nepebop, BecbMa TPYAHO.

HHTepecHO, YTO aHAJOrMYHAA 3ajada AJs OPSAMOYFOJIbHHKA 4 X5 U
NATA PasHblX (QUIYP TeTPAMHHO He HMMeeT HU OJHOr0 pelneHud. s

_ T EE
T TEE 17 )
8] N
| ] 19 |
ol : 12!
Puc. 136 Puc. 137



Puc. 138 Pwuc. 139

JOKA3aTeJbCTBA ATOTO YTBEPIKIAEHUA PACKPACHUM IPAMOYIOIBHUK 4 X 5 U
burypsr rerpaMuHo B maxmaTHoM nopsaake (puc. 138). Hucno cuHux u
0esIbIX KBAApPATOB B IPAMOYrOJbHHUKE OAMHAKOBO. Eciu IMOTOKHTE Ka-
KUM-TO coocobom ¢urypsl 1—4 Ha IpAMOYroJbHUK, OCTAHYTCHA He3a-
HATHIMHA 2 CHHHX M 2 0esJbIX KBaJpaTa, KOTOPble HEBO3MOMKHO 3aHATH
durypoit 5 (obbsacHuTe modemy). Mrak, npamoyronbHUK 4 X 5 Helb3sd
coCcTaBUTh U3 (PUryp TeTpaMuHO.

2aaqn. Paspeskem (urypy, msobpak€énuyio Ha pucyHke 139, Ha
4 paBHBI€ YACTH IIPH YCJIOBHH, UTO Pe3aTh paspelnaercs TOJIBKO IO CTO-
pOHAM KJETOK.

3amerum, uro jgaHHas Gurypa comepsxur 16 KBajgpaToB, clenoBa-
TeabHO, 4 paBHBIe yacTu (QUrypsl OYAYT coaepikaTh mo 4 KBajapara, IIO-
9TOMY MCKOMBIE HACTH AAHHOHN Gurypsl — 910 GUryps! Terpamuno. MTak,
HANO MOKPBITh AAHHVIO (DUIYPY OAMHAKOBBIMH (UIypaMH TeTPaMHHO.
Taxk Kak KaKAbIH KBagpaT OOJI’KEeH ObITh IOKDPBIT KAaKOH-TO (QPUrypou
TEeTPAMMHO, TO OTMETHM OJHY H3 KJETOK (PUTypHl 3BE30UKOH (HampH-
Mep, BEPXHIOK JIEBYIO) M TMOKpoeM eé (hpurypamMu TeTpaMHUHO BCEMH BO3-
MOXHBIMH crocobamMu Tak, 4ToOB (PHUrypa TeTpaMHHO OCTaBaJach BHY-
TpH AaHHOU (urypsr (puc. 140).

Hetpyaao y0eauTbes, WTO 9TO MOMKHO C/eJIaTh TOJBKO YeThIPb-
Msa crnocobamm, mcnoas3ys ¢urypsl 1, 3 m 4 rerpamuno (puc. 140),
M HeJIb3d HHA ONHHM CIocoboM, ucrnoinbaya ¢uryper 2 m 5. Ilpm arom
caydadm, Korjga ¢urypa TETPAMHHO 3aHHMaeT OTMEYeHHYIO KJIeTKY, HO
«M30JMPYeT» ONHY KJETKY AaHHo# duryps! (puc. 141), me paccmarpu-
Barorca (06bsACHUTE HOUYEMY).

a | 0 B | 1o

.L"'T'._
1

Puc. 140 Puc. 141




Prc. 142

QueBMIHO, YTO B KAaMXJIOM H3 3THX UYETBHIPEX CHOCODOB HaHHYIO (u-
rYpy MOHO paspes3aTh Ha 4 paBHbIe YacCTH COIJIACHO YCJIOBHAM 3ajadyu
eAuHCTBeHHBIM crnocoboMm (puc. 142).

LCXEM YV waxmatHo [0CKM OTpesanu ABe MNPOTUBOMONOXHBLIE YrNoBbIe
kneTku (puc. 143). MOXHO nu 3Ty OOCKY paspesaTtb Ha Gurypsl go-
MWHO, MOKPbIBAKOWME ABE KNETKM AOCKAN?

MpsSMOYrofbHKK 2 X 4 COCTOUT M3 8 KBaapaToB. PaspexsTe npamo-
YronbHWK Ha [IB€ PaBHbIE YacTu Tak, YTODbI NMHWS pa3pesa wna rno
cTopoHaM KBaapartos. Haiaute Tpu cnocoba paspesaHus.

Kesagpat 4 x 4 coctonT n3 16 kBagparTos. Paspexsre ero Ha: a) Ose;
0) 4eTelpe paBHble 4acTW Tak, 4TOObl NMHWMA pa3pesa wna no cro-
poHam kBagpatoB. Ckonbko crnocoBoB paspe3aHna Bbl Hanpoete?

MpsaMoyronbHuk 4 x 6 coctouT 13 24 kBaapaTos. Paspexsrte ero Ha
LWeCTb paBHbIX 4acTel Tak, 4tobbl NMHWUA pas3pesa Lna rno CTopo-
Ham KBaapaToB.

PaspexsTe ¢urypy, cocrosulyio U3 keaapatos (puc. 144), Ha Tpu
paBHble 4acTW Tak, Y4TOObl NMHUS pas3pesa LWna no CTOpPoHaMm KBa-
OpaToB.

Paspexbre durypy, CocTosAwyio 13 ksaapatos (puc. 145), Ha ue-
ThiDE PaBHbIE YaCTW Tak, 4TOObl NIMHUA paspesa Wna rno CTopoHam
KBapaToB.

LT3N Paspexbre Gurypy, coctosulyio M3 keaapaTos (puc. 146), Ha de-
TbIDE PaBHbIE 4aCTW Tak, YTOObI NMUHWUS paspesa wWa no CToPoHam
KBaapaTos.

Puc. 143 Puc. 144 Puc. 145 Puc. 146
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Puc. 147 Puc. 148 Puc. 149

Mcocneavem

LIT8 V3 Tpéx pasnuuHbix GUryp NEHTAMWHO COCTABLTE MPAMOYIrONBHUK
: 3 x 5. CKONbKO pas3nuyHbiX pelleHnidi nMeeT 3anadqa’?

V3 ¢duryp TpuMnMHO, AOMWMHO WM OOHOro Keaaparta (pwuc. 147) cno-
xute keagpat 3 x 3. Ckonbkumu cnocobamu 3T0 MOXHO caenartb?

I LT tasresssnmnanban seasnne L L L L L P T T T T

N3 duryp TetpammHo, TPUMMHO M AOMUHO (puc. 148) cocTtaebTe
NPAMOYronbHUK 4 x 7. Hangute 10 pasnuyHbiX pelueHui.

Paspexbste durypy, naobpaxeéHHyio Ha pucyHke 149, Ha BOGEMb
paBHbIX YacTen Tak, 4ToObl MMHMA pas3pesa Wwna No CTOpoHaMm Kea-
Aparos.

=t

3a70Jro A0 Halleld 5pbl HATYPAJbHBIMU YHCIAMH [O0JB30BATHCh AJS
cuéra IIpeaMeToB U rpyObix mamepenui. Heo6xoaumocTs yTOUHEHUSA W3-
MepeHMH NpHBeJa K OTKPBITHIO JPOOHBIX YHCe.

Emé apeBHMe TIpeKH paccMaTPHUBAJIHM YHUCJIO0 KaK AJHHY OTpe3Ka,
3HAJNM, YTO TAKOe OTPEe30K pallMoHaabHON anuubl. Ho, 3aHuMasAch reo-
MeTpHeH, OHM OOHAPYKHJIM TaKske OTPe3KH, IJIMHBl KOTOPBIX He BhIpAa-
JKAIOTCHA PalMOHAJIBHBIMHU YuciaaMu. Hampumep, AJIUHY JUAroHalIH KBa-
apara (T.e. OTpe3Ka, COEAHHAIONIEI'0 BEPHIMHBI, He IIPUHAJIEKalnue
ONHOH €ro CTOpPOHe) HeNlb3d BhIPA3HTH pPallMOHAJIBHBIM YHCJIOM, €CJIH
JJIMHA CTOPOHBI KBajpara BbipaskeHa uyuciaoMm 1 (06 arom Gyger mozpob-
HO pPaccKasaHO B Kypce airedpbl cpefHEH IIKOJEBI).

Takum 06pa3oM, OpH pelIeHUH MaTeMaTHYecKHX 3alad CTajJu MOoAB-
JATHCSA HPppalUOoHANbHEIE (HepanuoHaibHble) uducia. HMppanmnoHalbHEI-
MM YHCJIAMU, HAUpUMeD, ABJAITCA UYMCIA, KBaJpaTbl KOTOPBEIX PABHBI
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coorBeTCcTBEeHHO 2, 3, 17. Ilpumepsl TakuxX YmHces
3HAJ, a MOMeT OBITh, BIEpBbIe UX OTKPBLT Iluda-
rop — rpedeckuil marematrux (VIB. g0 H. 8.).
B XVI Bere nranssauckuii maremaruk II. Kapna-
HO B CBOHUX HCCJIEJOBAHUAX IIOJb30BAJICA HMPPAILHO-
HaJIbHBIMU YHCJIAMM, KYObI KOTOPBIX PABHBI I€JbIM
quCIaM. t
BaxxHyro posp B MaTeMaTHKe WHIrpaeT YHCIIO, |
PaBHOE OTHOIIEHHIO JUIMHBI OKPYMKHOCTH K e aua- ; Y 2
merpy. OBGo3HAYEHHE ATOTO YHMC/IA IpedyecKoi Oyk- |
BOM 7 (mm) monydmiao B XVIII Bexke mIHMpoKoe pac-
npocrpanesue nocjae pabor JI. Ditnepa — akageMuka N. Sinep
Poccuiickoi akazeMuu HayK. BykBa T ecTh Hadajab-
Haa OyKBa IpeuecKoro cjJoBa «Iepudepusa» (OKPYHKHOCTb). YUEHEIE BBI-
YHCJIAMH 8HA4YEHHEe T ¢ PAasHOM TouHOcThIo. Tak, rpedeckuii MaTeMaTHK

1
u mexaHuk Apxumesn (III B. no H.3.) 3HaJI, 94TO T GOJBIIE 37—(1), HO MEHb-

mnre 31:
7

Camapkasackuit maremaruk ajib-Kamu (XV B.) Beipasun npubau-
JKEHHOE 3HAUEHWEe YUCJa T [IeCTHIeCATUPHUYHON ApobdbIO:

m=3°8'29"44"",

Tonpro B XVIII Bexke OwljI0 AOKA3aHO, YTO YHCJIO T HPPALMOHAb-
Hoe. CHIMCOK OTHENBHBIX HPPALMOHAJIBHBIX UHCEJ, KOTOPble BO3HUKAJIU
B HCCJEIOBAHHAX MaTeMaTHKOB 0ojiee paHHEro BpeMeHH, MOXKHO ObLIO
O6b1 npomomkats. OgHAKO K 00IeMy IMOHATHIO AeHCTBATEJIBHOIO YHC]IA,
BBIPAKAIOUIEro JJIMHY IPOM3BOJBHOTO OTpPE3Ka, MaTEeMATHKH DPHIIIH
CPaBHUTEILHO HEIABHO — OKOJIO CTA JIET HAasam.

OTO MOHATHWE BBOAMTCA B Hallell KHHIe C HOMOIIbI AEeCATHYHBIX
ApoGeii. JInuHa OoTpe3ka BBIDAXKaeTCs NECATHUYHON Apo6hI0, BOOOImE To-
Bop#A, OeckoHeyHo¥. OOpaTHo: gr00as necATHYHAA APOObL €CTh AJIHHA He-
KOTOPOro OTPe3Ka.

JIrHa OTpesKa TEeCHO CBA3AHA C HNOHATHEM KOOPIUHATHOM OCH.

ITorarue ymcsia B HayKe ABJAAETCA OOHUM W3 BayKHelmmx. OT mep-
BBIX YHCeJ, KOTOpbI€ APEeBHUE JIOANM HA3BIBAJH IIPH IIOACUETE UYHCJIA
IIpeJMEeTOB, 10 BBeIeHUA OOBIKHOBEHHBIX H JECATHUYHBIX Apobeil mpoir-
JIU TeicAYM JeT. JIMIOb C BBeAeHHMEM [AEMCTBUTENBHBIX YIHCE]I uYeoBe-
JeCTBO IIOJYYWJIO MOIIHOE CPEACTBO A H3VUEHUS OKPYMKAIOIIEro Hac
MHpa ¥ DPasBUTHA HAVKH M TEeXHUKH.
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BE’: AHNMATENDLBHLIE 3A,

AN

E1090. Kynunu koHdeTbl U neveHbe. 1 Kr KOHQET Aopoxe 1Kr neveHbs Ha
50 %, HO wux kynunu Ha 50 % MeHblue, 4emM nedveHbsi. 3a 4TO 3a-
nnatunu Gonbwe?

Pewenue. lNycTb Kynuin x Kr neyeHss no y p. 3a 1 Kr — BCEro
Ha xy p. Torga koHdeT kynunm 0,5x kr no 1,5y p. 3a 1 kr — BCe-
ro Ha 0,5x-1,5y=0,75xy p. Tak kak xy>0,75xy, TO 3a ne4yeHLe
3annatunum 6onble, Yem 3a KOHGETDHI.

m Mama He poeepsieT 6aHkam U xpaHWT cbepexeHna goma. KpynHas
npeMns nponexana goMa ¢ 3uMbel A0 neta. 3a 3T0 BPEMS LEHbI
B MarasvHe Bblpocin Ha 25 %. Ha CKONBKO NPOLEHTOB YMEHbLUN-
nace nokynatenbHas cnocobHOCTb OTOXEHHbIX AeHer?

PeweHue. lycteb HA ap. 3MMOA MOXHO ObIIO KynnTb OOHY
eavHnUy ToBapa. Jletom aToT ToBap yxe ctoun a +0,25a = 1,254,
T. €. IETOM Ha Te Xe a P. MOXHO KynuTk a: 1,25a=0,8 eguHnLbI
TOro xe ToBapa. 310 Ha 1-0,8=0,2 eauMHMubl TOBapa, UM Ha
20 %, MeHblue, 4yemMm 3umoi. lNokynaTtensHas cnoco®HOCTbL OTMO-
KEHHBIX AEeHer ymeHblwunace Ha 20 %.

£61092. IT0s ) Kynun 3umon akumm AO NNN no 60 p. 3a akuumio. K nety
CTOMMOCTb akuuii nogHanack Ha 20 p. 3a akuuio, a LUEeHbl Ha ToBa-
pbl 32 TO Xe Bpems yBenuuinnucb Ha 20 %. Ha Ckonbko NpoLEHTOB
yBENMYUNAack nokynatenbHas CnocoOHOCTb AEHEr, BNOXEHHbLIX B aK-
Unin?

m Manbuukn cocTtaBnaT 45 % Bcex yyawuxcs LWKonbl. M3BecTHo,
y1o 30 % BCEX Manb4mkoB W 40 % Bcex OeBo4vek yyatcd 6e3 Tpo-
ek. CKONbKO NPOLEHTOB BCEX YHaLLUXCH LIKOSbI ydatcs 6e3 Tpoek?

1 .

RN Panosoii CvpoopoBs noYnctun 6ak KapToliki 3a 44, 1 y Hero 20 %
BCEI KapTOLKM YLIAO B OYUMCTKU. 3@ CKONbKO YAacOB OH HAYMCTUT
Takon xe (no macce) 6ak KapTowku?

m Korga noaBenu WMTOrM rofocoBaHUA No MonoBuHe Bcex bOionnete-
HEW, TO 0OKasanocb, 4TO oObeanHeHwe «AHaHac» nonyduno 10 %
ronocos uszbupartenei. Mopgcyutaiite, kakoe HanbonblUEEe M Kakoe
HanMeHbLLIEEe YMCNO NPOLIEHTOB roJsI0COB M3bupaTenein MOXeT Ha-
6pate 06beguHeHue «AHaHac» Ha BbiOOpax nocne noacyéra BCex
BronneTeHen.
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HaH oTpe3ok AB. [lpoeenn ABe nepecekalwmecs OKPYXHOCTU
OOMHaKOBOr0 paguyca C LeHTpamm B Toykax A u B. Touyku nepe-
CeYEeHUA OKPYXHOCTer 0603Ha4mnu Gykeamm M u N. Jokaxure,
4YTO TOYKM A WU B CUMMETPUYHBLI OTHOCUTENLHO NpsiMmoin MN.

CepeauHHbIM NEpneHauKynspoM K OTPe3Ky Ha3biBaloT NnpsmMyto,
NepPneHANKYNSIPHYIO OTPE3KY W Aensiuyio ero nononam. [okaxure,
4yTo Mobas Touka cepeauHHOro NeprneHanKynspa K oTPesKy OanHa-
KOBO yAaneHa OT KOHLOB 9TOro OTpeska.

3anadya JleoHapno na BuH4u. [JOKaxuTe, 4TO eCnn [Be pasHble
OKPYXHOCTM MepecekaloTcsi Apyr C APYrom, To nobas Touka nps-
MOW, NPOXOAsLEen 4Yepesd TOYKM MNepeceyeHus OKPYXXHOCTEr, oam-
HaKoBO y,a,aneHa OT TOr0 W OPYroro LeHTpa.

.................................................................................. ErEddrratsrsusssnEnd Ty

HaHbl TO4KM A U B. llocTponTe OCb CUMMETPUU ToYeK A 1 B.

Paspenute oTpe3ok nononam UupkKynem v JIMHENKOoMN.

BenocunegucTt npoexan nyte oT A o B v o6paTtHO C HEKOTOPOI
NOCTOAHHOW cKOopocCThlo. [lewexon npoweén nyte oT A oo B co
CKOpPOCTbIO, B 2 pa3a MeHbLUel CKOPOCTW BENOCUNeamMcTa, HO 3aTo
BO3BpaLLanca Ha aBTobyce Co CKOPOCTbIO, B 4 pa3a 00Nblueil CKo-
pocTu Benocuneaucta. CKONbKO BPEMEHW 3aTpaTusl KaXAbii U3 HUX
Ha nNyTe Tyaa v obpatHo, ecnu oauH Gbin B Nyt Ha 0,54 gonble
apyrora?

3apadva anb-Kawm. Mnata paboTtHuky 3a 30 gHen 10 anHapoB u
nnatee. OH pa6otan 3 gHA 1 3apabotan nnatbe. CKONLKO AMHAPOB
CTOUT nNnatbe?

W13 kHnrn «Koce» K. Pynonsga (XVIB.). Hekto cornacuncs pabortatb
C VCNOBMEM NMONY4MTb B KOHLUeE rofa ogexay w 10 ¢nopuHos. Ho
no UCTEYEHUU 7 MecAUeB npekpaTun paboTy U Npu pacyéTe nony-
yun ogexay v 2 dnopuHa. Bo CKOMbKO LeHMNnace ogexmna?

U3z «Apupmetukmn» Jl. @. MarHuukoro. Hekmnin 4enoBek HaHan pa-
BoTtHuka Ha ron, obeuwan emy patb 12 p. u kadTtaH. Ho TOT, OT-
paboTtaB 7 mecsueB, 3axoTen YATW U MPOCKA OOCTOWHOW nnaTwbl
C kapTaHOM. X039MH Oan emy rno AOCTOMHCTBY pacyét 5p. v kad-
TaH. CnpalwmnBaeTcs, a Kakol LeHbl TOT KadTtaH Obin.

Heckonbko paboTHUkoB nonyumno 120 p. Ecnn 6 ux Obino YeTbipb-
M$ MeHbLUE, TO KaXAabliA U3 HUX nony4nn Gbl BTpoe Gonblie. Ckonb-
KO 6bIno paboTHUKOB?

B [nas: G



[EE! MpUHEC KpecTbsaHUH Ha PbIHOK NpoaaBaTth Anua. 1oaxoauT K Hemy

ToproBey, U cnpawmeaeT: «CKONbLKO CTOUT OECATOK sauu?» KpecTbs-
HUH OTBETWA 3ambICNoBaTo: «[lBaauartb NATb AuL 6e3 NoayLwWwKM CTo-
AT NATb nonywek 6e3 natu auu». CocyuTalite, NO Kakon LeHe npo-
[aBan KpPecTbAHWH AecATok auu. (Tabnuua CTapUHHBLIX AEHEXHbIX
eanHuL, gaHa Ha dop3aue y4ebHuka.)

JBanuartb NsTb AW C NONYAEHLroW CTOAT CTONBLKO, CKONbKO 3 AeHb-
rm 6e3 5 auu. CKoNbKo AUl NPUXoanTcs Ha 1 OeHbry?

OpguH apab nepen cMepTbio 3aBewan TPEM CBOWM CbIHOBbSAM
17 Bepbnoaos, ¢ Tem yToObl CTApLIKA MOAYYMN MONOBUHY, Cpe[-
HUIA — TpeTb, MNaawuii — AeBATYI0 YacTb Bcex Bepbnionos. lNocne
CMEepTU OTLA CbIHOBbS HUKAK HE MOMMW pasaenuts Bepbnioaos no
3aBeLaHnio, M1 OHW NO3BaNu rnaesy NAemMeHu. OTOT rnaea npuexan
Ha cobGcTBeHHOM Bepbnoae W, y3Hae, B 4EM OEeNn0, Npennoxun
npucoeauHuTb K ux BepbniogamM CBOEro v noaenuTb UX no 3aBe-
waHuio. bparen obpagoBanucbk NPeaNoXeHuio rMmaesl nNiemeHn. Ho
KakoBO e ObiNo KX yauBreHwe, Korga oKasanocCb, YTO, BbINOMHWB
B TOMHOCTM 3aBellaHue oTua, OHW NoNy4YMnM Ha camom gene He 18,
a 17 BepbnogoB, BCNEACTBUME YEro MM MNPULLIOChL BEPHYTbL [Nase
nnemexn ero sepbnioga. MNMoyemy Tak NoOAy44nochb?

Wnu Tpn nyTHUKA C rpy30M.

— Ecnw 6b1 kTO-HMOYAbL ceildac npogan Ham myna, A 6bl OTAan 3a
Hero NosoBUHY ero CTOMMOCTWU, — CKa3an NepBblid MyTHUK.

— A a 6bl poBaBun TPETb €ro CTOMMOCTW, — CKa3an BTOPOWA.

— W a po6aBun Obl YETBEPTb, — NPOUBHEC TPETUIA.

Bopyr nepes HAMW MNORABUACH MOMOHLWWMK MYNOB, KOTOPLIA corna-
cunca npopatb myna 3a 13 moHeT. Tak kak 13 He penutca HU Ha
2, HW Ha 3, HKM Ha 4, TO NYTHUKKU OONTO CMOPWAU, KTO CKOMbKO MO-
HeT OonXeH aaTtb. Torga NOroHWMK ckasan:

— 9 cornaceH, 4TOObI Kaxpnbih M3 Bac Oan MHE COOTBETCTBEHHO
NONOBWHY, TPETb N YeTBepTb He OT 13, a oT 12 MOoHeT. Kaxablh 13
NYTHUKOB MOHAM, YTO AACT MeHblue, Yyem obeuwian, ¥ NO3ITOMY BCe
OHW cOornacunucb Ha Takoe pacnpegeneHue nnartbl 3a myna. Ckonb-
KO MOHET MOoNny4mn nOroHLmMK?
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Y IALAAHNMA ANA NOSTOFPFEHNR "

Haigute 3HaveHne yucnoeoro BelipaxeHusa (1110—1116):

KN a) 14 957 — (2586 + 4298); 6) 59899 :299;
B) 758 - 809 — 180 492 : 356; r) 682 —480: (123 + 37).
TRKEM a) 795 - 848 : 848; 6) 456 - 759 : 759
B) 6111:679-679; r) 6768 : 846 - 846.
RIEFA ) 48-48: (17 - 9) + 40; 6) 54 — (48 -39)-5-5;
B) 67 — (62 -38):6—4; r) 48:(31-19):2+2.

KEEEM a) (7529 +4356) + (644 + 1901);  6) 753+ (2747 + 3998) + 1002;
B) (8935 +6639) + (7361 +125);  r) 4957 + (8243 + 495) + 7205.

LEEI™ a) 468396 : (42-42:7) +8; 6) 324297 : (36 - 36: 4) + 5;

B) 4221-294: (98 : 14— 5); r) 5864 —79:(72:9-7)+ 1001.
XA a) (756 - 242 +326-9) - 0; 6) 14 304 :596 - (777 : 7— 888 : 8).
T a) 248: 2124+ 963 : 3 - 321 +4:

6) 808:8-909:9+424:2-636:3+5.

Bbluncnute, NnpuMeHaa 3akoHbl apugmeTrndeckunx gernctenin (1117—
1118):

LEEFA a) 239-324— 156 - 315+ 156 - 315;
6) 31905:45+571-.33-33.571;
B) 22796 :41+505-707 —22 796 : 41;
r) 896-127+9702: 77 — 127 - 896.

LEETM a) 35+33+31+29+27 + 25;
6) 36-35-35-34+34.33-33.32+32-31-31-30+30-29—-
—29.28+28-27-27-26+26-25-25- 24,

LEEEN a) Boiuumcnure:
7-11; 24-.101; 378-1001; 7.22-2.77; 24-1313-13-2424.
6) dokaxute, He BbINOSIHAA BCEX BbLIMWUCAEHUR, YTO:
275 - 346 346 — 346 - 275 275=0;
1996 - 19971 997 - 1997 - 19 961 996 = 0.

P18 NposepbTe cnpasBeanMBoCTb PABEHCTB:

102+ 1124+ 122= 132+ 142, 3%+ 4+ 5°= 6%

Mcnonb3ys AaHHble PaBEeHCTBA, BbIYUCUTE:

a) (102+ 112+ 122+ 132+ 142) : 365; 0) (3*+4°+5%+6°%):54.
LEPIM MNposepbTe cnpaseanMBOCTL PABEHCTB:

1°+6°+8°=9% 1194128+ 13°+14°=20%

1082+ 1092+ 1102 = 1332+ 1342

Mcnonb3ys AaHHble PaBeHCTBA, BbIYUCUTE:

a) (1°+6%+8°+9%):27; 6) (11°+12°+ 13°+ 14°+ 20°) : 1000;

B) (108%+ 1092+ 1102 - 1332 - 1342) : 365.
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Haigute 3HaveHwe 4nucnoBoro Bolpaxenus (1122—1124):

(EPEH a) —640:(—80)—560:7+490: 7;
B) 720:(—36) -840 : (-42) - 753;

EEFEM a) 222: (—3996 : 54) + 333;
B) —2376: (—625: 25 + 49);
EEFZM a) 49.68+51-68+49-12+51.
6) 87-52-17-52+87-38-17-
B) 77:-99+23:99-77-29-23.

6) —540:9 + (-450) : 5+ 160;
r) —860:20-625:25+75.
6) 256 - (37 - (-9) +33) : (—1200);
r) 5100:(-2279:53 +26) . (-17).
12;
38;
29;

r) 108-86-86-18 - 108 - 56 + 18 - 56;
n) 428 -356 + 72 - 356 + 144 - 428 + 72 - 144,

EEFI® NBa yyennka no ovepean NUWYT uMdpPbl AECATU3HAYHOrO YUCNA.
a) MoxeT nu BTOPON y4eHuK AobunTbCs TOro, 4Tobbl 3TO YMCNO Ae-
NUNock Ha 3, ecnvu nepBbIA CTapaeTcs emy nomewaTb?

6) MoxeT N1 nepsblil Y4EeHUK O0OUTBCSA TOro, 4ToObLlI ATO YMCNO Ae-
nunoce Ha 9, ecnu BTOPOW cTapaeTcsa emy nomewatb?

Oenutca nn ynucno 12345678910111213...979899 Ha 37 Ha 97
BoxAsbisAEM

{EPTA NokaxuTe, 4TO ecnu B TPEX3HAYHOM 4Yucne cpeaHsas uudpa pasHa
: CYyMMe KpawHux, TO 4ucno kpatHo 11.

PasHOCTb ABYX HEYETHbIX Yucen pasHa 8. JlokaxuTe, 4TO 3TU Yucna
B3aUMHO MpPOCTLIE.

EEPEN Y1o6bl y3HaTh, siBNseTcs nmn wmucno 2503 nNpocTbiM, €ro ctanu rno-
cnegoBaTenbHO OENUTb Ha NpocTele wacna: 2, 3, 5, 7, 11, 13, ...
Ha kakom npocTOM 4ucne MOXHO MPeKpaTUTb UCMbiTaHue?

LEIN M3 yTBepxaeHUn «A penutca Ha 2», <A genutcs Ha 4», <A ae-
nutca Ha 8», «A genutca Ha 16» Tpu BepHbIX, @ OOHO HEeBEpPHOE.
Kakoe? ObbAcHWUTE Balw OTBET.

i
“EEXM Cronbko umcen ot 1 4o 100 He AGNUTCS HU Ha 2, HK Ha 3?
12 1
LEE?H® CpasHute apobu — K —6, HE NMPVBOAA MUX K 0OLLIEeMYy 3HAMeHaTenNo.

13 17
2323 28 7171
m CpaBHMTe ,El.p06|f|. a) ——un Ez, m
Hahgute 3HavYeHue 4ncnosoro BolpaxeHus (1134—1141):

6464
11 1 2 17 11, 4 5 2 3 14).
ma)ﬁ'[d'__sg'éﬁ)ﬂfﬁ’ 0)57:15 (515 22+115]‘

2
1 (.2 .5) 14 1
6'(8?_3?} 15 33]‘

232 -

71
6)@[’1

r) 4g:

2
B)7§+4 -

L5} 3
1E+[4ﬁ'
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o=

+
W= U)I—l
r"l

J‘I?? 118;

-~

+%+3]-119:68;

+
- =
- nlz
O'liU'l

L

P

N|= N|= oo~
+

8.
4
19 3

6) | =+=+= 4

EEETN a) 256: 48 — 156 : 36:
B) 816:88-819:99;
)48:7—45:14.

Al 25 7-48:14’

2 1 1 .3
32,12 3131 51,43
1139, RN 13, 2 '8

13) 4
2‘35}'7"(3?*
3

e)

2 4 1 1 .3

3512 4 L 5l q2
37'7 33”‘313 °27 1%
3%:1%“%:3—-

11140. )| salial
2572

2
2
'3
20:2£+25§:2—2—

1 36
6) [25 10+10: 2——2 ) 195

7 10
2 1))

7 5
6) 129. (9+6+E+SJ 86;

r) 3456 : (2+4+3+7):16.

) (-5) + (-756) : (-36);

567573 5) -(-123) - (-5092) : 76.

6) 399:49 + 664 : 56;
r) 460:52+123: 39;
56:13 +100:26
100:13+56:26°

5

15: 2 .33, [l+’—1+i+3)

18° 8 \16 36 48 18

P

6—9 24:2_1.2

ma) 15 7 35; 6) 7 9 21-
205:42-2 53u22E 22
5 9 37°“15°°3
COKpaTHTe opobb (1142—1143):
36.25 38.17. 6448 38.45
Urr¥ a) o0 6 3427 8) 56.72 " &6.95°
) 25-12, o) 2613, ) 1+28. 5 4515
12.13 1326 7-28° 5.45"
(17-12)-8 (25-9)-25 (41-5)-19
1143, PRULALE oF— =8 il
) 576 ) 75-@8-22) ) 23-4).36
17.8-12.8 25.25-9.25 16.23+9-23
0 80 A) ’ ® 7 25:6.25°
B8 Sananus ons n

BETOPEHHM!



1144. ISV AR
45.56 +45.14

70.72
g) 395:43+5.43
695-86 + 86105’

LCEW Buiuucnute no obpasiy:

a)

a)742-16:371:5:80=

6) 954-35:742-9;
r) 4189:71-26:118;

EELTA NposepbTe paBeHCTBO:
a) 1 == 6)

58 Boiuucnute:

a) 11 . 6)

1+ — 2+

AN
2 -
*3

742-16-5 _

38.53-38-25
19.42

359.23 - 59-23

758-69-158-69°

6)

r

2 1
38
37180 5 ~°
1 5

B) 5292 :63:28 - 999;
n) 1125-808:375-33:1111.

1 _13

1 30

3
3+-—

4

4

; 8)

11 S+ 11
24— 3+—
*2 "3

LETTW a) Hailaute HaTypanbHble Yucna x, y, 2z, LS KOTOPLIX BEPHO pa-

BEHCTBO
.

3
X+ —

e
4

-

:—:-3—6_

6) Hangute uensie yucna x, y, 2, ANS KOTOPbIX BEPHO TO Xe pa-

BEHCTBO.

LETH Buiyucnure:

a) 4,35-3,08-16,119:4,05+ 0,95 - 40;
6) (454,5:5-0,3636:0,09):4,343.
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Boiuncnute Hanbonee npocteim cnocobom (1150—1152):

(LN a) 5759 + 43,25 + 6,75: 6) 42,3+7,29+ 57,7 +0,51;
B) 3,17-125.8; r) 1,25-13.4.8.2,5.
7 2 1 2 1
L.2.1=- Z.0a_. . . 235 . 59:
I]I{!a)zg 315 6) = (22 5,4], B) 76559+ 235 . 59;

11292, J.72,41.01 .43,8-42.
r) [3?5_12]'12' B)45-T-+45:25 ) 42.43,8-42.38.

(EEFN a) 48:212:025. 32.072-505
a) 10,6-0,96 - 25' 0) 36-64-404"'
8) 6,25-0,49.0,88 r) 18,18-6,8-4,3
77-35-0125 "' 0,86-0,34-9,09
KEFEM Boluucnure:

a) (-24,3):(4,5-4,5-(-0,8)):0,5;

6) 12,5-(-3,6 +3,6 - (-1,5)) - (-0,8).

Bbivncnute Hanbonee npocteiM cnocobom (1154—1155):
(™ a) 751 -387 - 551 + 387 — 600;

6) (4,7-4,9)+(49-5,1)—-(-5,1-5,3).
(EMWa) 46-73+54-85+4,6-85+5,4-7,3;

6) 9,8-17,42+9,8-5,58-1,8-17,42-1,8-5,58;

B) 15,37-7,88-9,37-7,88+ 15,37 -2,12-9,37-2,12;

r) 454-77,7-454-77+7,46-77,7-7,46 - 7,7;

n) 75,9-42,3-65,9-42,3+628-1,77-528-1,77.

Beiyncnute (1156—1160):

1 . 2, 438, PR
GEAa) ,+27, 6) 41-5; B) 2917 r45:2;
2 . 1 . 1. na 1.
ﬂu) 3 5 _0,25, e) 2 7'01?1 >K) 2 * 0!3’ 3) 2 2 N 4’5'
2 4 | 7
(5A a) (1,545:1,5-1)-22+0,5-—; 6) (2,678:1,3-2)-3~+0,3-—.
3 15 3 15
(EMa) 2:8+5:07-2: 21 6)3:41454:72-2.0,8;
7 g et L A
2 .5 11 5 1 .1
45.=-1=: --3-; :=-25: — -8
8) 45-2-13:12+35-3; ) 6,25:2-25:15+75-83
[81—3,51]:2,37 (3%—25 66
(TN o) - . 6) )7
£-3,17-2205:3 18,717:3,1- 30,49
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—3- — . 1' —— — —
(5N a) 35:003-4,52-8; 6)3 (7 425] 20"
2 2 . e -_— . —
B) 3%:51-4:63; r 35.2,7+2,7.35.

EEZN Boiumcnute Hanbonee npocTbiM Crnocobom:
a) 4,526 +12 1 - [4 2,18+ 4,526];

6) 3— 2,4+ 9,888 - (——+7888]
1 .
B) 4.5135—75—(—5,49'35‘*‘10'3-],

2 1 5 1
r) 4,573+2?‘3§—(2,0?3—17‘3§]

EEF A Boluucnure:
3 a3 1
: : o= —— e [ - :
a) (15 3,75+10,5:1,5 14] (1 52 4)
: oS L 157
6) 10:2,5+7,5:10) [40+12 360}

PewwuTte nponopuuio (1163—1164):
FMa) x:7=5:8;, 6) x:3=4:5; B) 2:x=3:4; r)1:x=7:8.

x5, 5_02, 6 _18,
ma}a-?r 6)x_ 31 ) _7
. x—B_E_ x+1 -1
r) 7,5:(2x)=3:0,8; a) 5 =7 e) —— —2 :
YnpocTtute soipaxeHue (1165—1168):
XLEHA a) 4x-5+1,5+2; 6) 8x — (3x +5) + (2x — 9);

B) 5(x-04)-7(2x+1,5), r) 2,3x-(2,3x+0,5)-0,2 (5x - 3).

KM a) 3(x—8)+2(x+3)+24:  6) 3.2(2x+1)+1,6(4x+2)+1,7;
B) 2(x—1)-3(x—2)+x 1) 7.5(x—4)-2,5(3x—12)+5.

£1167. B 2.4x+1§—2§x—5; 6) 7.1x + (3,5 — x) — (5,9% — 1);

B) —3x—2(x—9)+3(2x+§}

ma) 3(x-=5)+5(x+1)+10; 6) 1,2(2x—-1)+3,5(x-2)+10,2;
B) 5(x—1)-2(x+3)-3x; r) 2,5(x-0,2)-5(2x-0,4) +0,5x.
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_ Hanpute 3HaveHwe Beipaxenuns (1169—1171):
“CEEA a) 5x -39 npu x=10: 0; 3: 6) —3,5x+6 npu x=2; —3; 0,4:
B) x—% npu x =5; 2%; -0,5; r) %—%x npu x=0,5; —6; 4.

m a) 25x—50+44x - 88 npn x=2;
6) 13x+39+21x+63 npn x=-3;
B) 128 -4x+356-8x npu x=7;
r) 121 -11x+456 - 10x npn x=11.
ALTEM a) 4,2x —84+2,3x — 46+ x npn x = 20;
6) 2,1x+6,3-2,4x—-6,2—-5 npn x=-3;
B) 3,2(x-3,2)+5,5 (x-2,2) npn x=3,2;
ry 6,3(x+24)-91(x+1,4) npu x=-1,4.

Pewwnte ypasHeHue (1172—1175):
1172. B) 4%x=9,9; 6) 5,5x=-66; 8) —3,6x=14§; r) —2,2x =—4,84.

EvEN a) 3x=5; 6) 0,7x=-2; B) —2,1x=3,6;

ry 6x—-7=0,2; a) 06x+0,5=3; e) -5x+1,2=-51.
(EEZM a) 5x-9=23x+1; 6) 7,3x—%=—1,2x+3;

B) 6(x-3)+2(x+2)=1; r) 5(x—1)—4(x-2)=10;

A 3(x-9)+5(x-4)=1, e) 7(x-9)-(3x+1)=9.

M 2) 4.5(x-1)-23 (1+2)=2,1%; 6) 2(x-5)+13(x+1=9

1 1 . 1 1 _
B)x+§x+§x—33, r)x+x+2x+4x+1—100.
BFMa) 2(2x-1)-3(x-2)=6+4 (3 -2x);
6) 2(x+2)-3(x-2)=5-4(3x-1).
y7® bak smewaetr 1000 n Boagpl. Kaxapit geHb pacxogylotr 600 n,
a HO4YbD [ONMMBAIOT MOJSIOBUHY TOrO KOMMYECTBa, YTO HaxoawuioCh
B Oake yTpoMm. XBartut N1 BOAbI
B Gake Ha 4eTBepr, ecnn yTPOMm
B noHeaenbHuk 6ak Bbin NonoH?

LEFZ W B Oynounylo npusesnu 654 kr 4ép-
Horo u 6enoro xneba. Mocne TOro
Kak npopann 215kr 4E€pHOro w
287 kr 6enoro xneba, TOro n gpyro-
ro copTta OCTanocCb NOPOBHY. CKoMb-
KO 4épHoro w benoro xneba B OT-
OenbHOCTU NpuBe3nu B 6yno4Hyio?

B 3anaHns NS GTTOREH




EXYEM B gByx marasuHax 6bino 452 xonogunbHuka. ocne Toro Kak
ofa marasuHa npoganu XonoauIbHUKOB NMOPOBHY, B OOHOM OCTa-
noce 72, a B gpyrom — 84 xonoaunsHuka. CKONbKO X0N0AUNBHUKOB
6bIN0 B KaXXOOM MarasuHe nepsBoHayvaibHO?

MepBbIn Uuex xene3o0beToHHbIX U3AEeNnii pacxoayeT B AeHb 25T ue-
MeHTa. CKONbkO UeMeHTa pacxoayeT B OeHb BTOPOM UexX 3asoaa,
ecnun npuee3dénHbix 870 T uemeHTa xBaTuT Ha 15 AHEl ux COBMECT-
HOW paboThl?

EE[3M 3ason no nnaHy gonxeH uarotoButs 7920 npubopos 3a 24 OHSA.
3a CKOfbKO AHEeW 3aBOA, BLbINOMHUT 3TO 3apaHue, ecnu BGyaeT us-
rotasnueate B AeHb Ha 30 npubopo Gonblue, 4eM HaMe4yeHo no
nnany?

> X Tokapb gonxeH 3a 64 06TounTL 96 aetaneir. Mpumensa ycoeep-
LLUEHCTBOBAHHbI pesel, OH MoxeT o6TaymeaTe B Yac Ha 8 gertanei
B6onblue. CKONbKO BPEMEHM C3KOHOMWT TOKapb Ha obTouke 96 ne-
Tanew, NPUMEHsA YCOBEPLUEHCTBOBAHHbLIA pe3eu?

HyxHo nposeputs 360 TeTpagei ankTaHTa. MNepBbliil y4UTENb MOXET
nposeputb 3a 154, BTOpOit — 32 104, TpeTuit — 3a 64. 3a ckonb-
KO BPEMEHW NpPOBEPST OHWM TeTpaau BTPOEM?

A, B n C coirpani Tpu napTuun, npyu4ém npourpaslunii o6azaH 6bin
yABaMBaTb CyMMBbI, NpUHagiexawme OCTanbHbIM B Hayane napTuu.
Mpourpanu nocneposatentHo A, B u C, n B pesynstare y BCex
TpoMx okasanocb No 48 p. Ckonbko AeHer GbiNo y KaXaoro U3 HUX
BHayane?

@ﬂ A, B, C n D cbirpann YeTobipe naptuu, Npuyém npourpaswmii 06s-
3aH 6bin yABaneate CyMMBbl, NpuHagnexatuie oCcTalbHbiM B Ha4vane
naptun. lMpourpanu nocneposatensHo A, B, C v D, n B pesynb-
Tare y BCex 4YeTeepblx okasanock no 48 p. Ckonbko neHer 6bino
y Kaxaoro u3 Hux BHadane?

K7W a) Y KpecCTbAHMHA BbINO HECKOSIbKO MOPOCAT UM HECKOJSIbKO SArHAT.
Tpu nopocéHka m aBa ArHéHka BecAT 23 Kr, a ABa MNOPOCEHKa W
TPy ArHéHka BecaT 22 kr. CKOJIbkO BECAT OAWH MOPOCEHOK U O4WH
ArHEHOK B OTAENbHOCTU?
6) B Tpéx maneHbkunx n 4etbipéx Gonbwmx kopobkax 150 uBETHbIX
KapaHjawen, a B HeTbIPEX ManeHbKUX M TPeExX BonbluMxX Kopobkax
144 useTHbIx kapaHpawa. CKONbKO UBETHbIX kapaHgawen B 6onb-
Lo Kopooke?

m a) CKopoCTb TeyeHusi pekn 2 kM/4. Ha CKONbKO KWIOMETPOB B 4ac
CKOPOCTb NOAKW MO Te4EeHUIO pekn BGonblie CKOPOCTM NPOTUB Te-
4eHna? 3aBUCUT N OTBET OT COOBCTBEHHOW CKOPOCTU NI0OKA?

6) CkopoCTb NOAKM NO TeYyeHWio pekn Gonblue CKOPOCTU NOAKU
npoTMB TeveHua Ha 6 km/4. KakoBa CKOPOCTb TedeHus?
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PacctosHue, paBHoe 3,6 kM, nponabian no TedeHuio 3a 30 MuH,
a npoTtuB Te4eHus 3a 40 muH. OnpeaennTe CKOPOCTb TEYEHUS PeKu.
3a CKOJIbKO 4acoB 3TO Xe pacCTosHWe NPONnbIBYT MAOTbI?

LN Naccaxvp MeTpo, CTOAWMIA Ha CTyneHbKe ackanartopa, nogHuma-
eTca BBepx 3a 3 MUH. 3a CKOMLKO MUHYT MOAHUMETCH Mnaccaxup,
ecnm 6ygeT waTu BBEPX CO CKOPOCTbID 25 M/MWMH M AnnHa ackana-
Topa 150 m?

EEEDN Croa HenoABWXHO Ha CTyMeHW 3ckanatopa MeTpo, 4enoBek nog-
HuMaeTcs Beepx 3a 1 mMuH, ToT xe 4enosek, B3beras no cryne-
HAM HEenoaBWXHOro ackanaropa, nogHumaeTcsa eeepx 3a 40c¢. 3a
Kakoe Bpemsi TOT Xe 4enoBek B30exuT BBepx No ABUMXYLLEMYCS
ackanatopy?

JayHuK npuwén OT CBOEW Oayn Ha CTaHUMID Kak pas K oTxoay
anekTpuykn. Ecnu Gbl OH HA KaxOblid KMNOMETP Tpatun Ha 3 MUH
MEeHbLUE, TO Npuwén 6bl Ha 12 MUH padbwe. [Janeko nuv OT CTaH-
UMK XKMBET JavyHUK?

(kE?HW a) KonoHHa aBTOOYCOB C AeTbMM ANMHOW 1 KM ABuranackb nNo LWoc-

ce co ckopocTbio 50 KM/4. ABTOMHCNEKTOPY, MaluMHa KOTOPOro 3a-
MblKana KOMOHHY, NOHanobunock NOAbLEXaTb K roJI0BHOMY aBToByCY.
CKONbKO MUHYT YWOET Yy MHCMNEKTopa Ha NyTb Tyaa v obpaTtHo, ecnuv
OH BypeTt exaTb CO CKOpPOCTbio 70 km/4?
6) KonoHHa conpat pnuHom 250 M  [OBMXETCA CO  CKOPOCTLIO
4,5 kM/4. M3 KOHUA KONOHHLI B €€ Ha4ano OTNPaBAseTCA CepXaHT
CO CKOpPOCTbIO 5,5 KM/4, 3aTeM C TOW Xe CKOPOCTbiO OH BO3Bpalla-
€TCH B KOHel KOJIOHHbl. CKONbKO MUHYT 3aTpaTUT CepXaHT Ha NyTb
Tyaa v obparHo?

[E:XM a) [ea noesga BbIWAM OOHOBPEMEHHO HABCTpe4Yy Apyr Apyry

C ABYX CTaHumit, ynanéHHeix apyr ot apyra Ha 520 km. Yepes ka-
Koe BPeMs paccTosiHMe mexay noesgamu Gyaet paBHo 65 kM, ecnu
nx ckopoctu 60 km/94 n 70 km/4?
6) OBa noeana, paccTonaHMe Mexay KoTopbiMu 685 kM, BbIlWAW Of-
HOBPEMEHHO HaBCTpedy apyr opyry. HYepes kakoe BpemMs paccTo-
AHMe Mexay noesgamu Oyaet paBHO 95 KM, ecnvM KUX CKOpPOCTU
55 kKM/4 1 45 Km/4?

EEEYM Mocne 4eTbIp8X CTUPOK OT KYCKa Mbina OCTanacb TOMBKO TPETbA
yacTb. Ha CKONbKO CTUPOK XBaTWUT OCTaBLUeWCs 4YacTu?

EEW OBym yyeHukam nopy4eHo noaknentb B 6uBAnOTeKe HeCKONbKO
KHUr. Koroa oHu 3akoHuymnu paboTy, TO Mepeblit ckasas, 4To noa-

% - 2
Knewn - BCeX KHUT, a BTOPOW Ckadan, 4TO MOAKIeMN — BCeX KHUF.

Mx ToBapuvw, 3ameTun, 4To pebarta owwubnucek B pacyétax. Kak oH
porapanca?
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EEM B knacce kaxnaplit y4eHWUK BbINOAHWA HOpMaTMBbl No Gery unm no
MeTaHuio ms4a. onoBuHa Kknacca cpana Hopmatve no  Gery,

2
5 Knacca — no mMetaHuilo msada. Kakas 4acTb Knacca BbINOAHWNA

HOpMaTuBLl 1 NO Gery, U1 N0 MeTaHuio Ms4a?

EEEYM YacTb CTYAeHTOB WHCTUTYTA M3y4aeT aHrUACKMIA A3blK, YacTb —
dpaHuy3ckuin. Kakas yacTe CTyOeHTOB uadydaeT o06a a3blka, ecnu

3 ~ - 1 "
i BCEX CTY[AEHTOB W3y4yaeT aHrWACKUA 1 3 P paHLy3CcKnia?
KEEI® Macca HavGonblero KofuyecTsa COMKW, KOTOPOE pacTBOPSAETCS

9
B BOAEe, COCTaBnaer E macchl Bogbl. CKONLKO KUNOrpamMmoB COK

pacTBOpUTCA B g Beapa BOAbl, ecnu Beapo Bmewaer 12 kr Boabl?

U3 «Apngpmetukun» J1. H. Tonctoro. Myx w
XeHa Opann peHbrM M3 OHOro CyHayka,

-
U HWYEro He octanocb. Myx B3N 0 BCEX

nexer, a xeHa 690 p. Ckonbko Bbino BCEX
neHer?

@m Kynusewwn komopg, 3a 36 p., 1 NOTOM BbIHYX-
7
AeH Obin NpogaTts ero 3a 12 ueHbl. Ckonb-

KO pybnei s notepsan npu 310 npoaaxe?
Mactep cnnaBun 3 kycka cepebpa B

1 1 1
2 ¢$yHTa, B 5 dyHTa U B 3 dyHTa, caenan vM3 Hero NIOXKU WU npo-

nan ux. Ckonbko nony4un OH aeHer, ecnv ¢GyHT cepebpa ueHun
B 24 p. oa 3a paboTty B3san 8 p.?

EPIi*H N3 nepBoro kpaHa 3a 2,5 MMH HAnMBAETCH CTONbKO BOAbl, CKOJib-
KO M3 BTOPOro 3a 3 MuH. 3a CKONbKO MWHYT MOXHO HANONHUTL Bak
obbéMoM 66 N 4Yepe3 BTU ABa KpaHa, ecnv 4Yepes3 BTOPOW KpaH
B MUHYTY HanusaeTtca 151 Boapl?

12
HUa. 3a CKONBKO AHEen Npu COBMECTHOM paboTe 6Gpuraabl BuINOAHAT
3T0 3apgaHue?

1 1
gF1XH Opona Gpuraga 3a AeHb BbINONHSET 5 3afaHusa, gpyras —— 3aga-

[FPITH Yepes oaHy Tpyby 3a MUHYTY HAnNONHAETCH % bacceiHa, 4epes

1 - _
,upyrylo—ﬁ OacceiHa. 3a CKONbKO MUHYT GaccerH HanonHWTCS
yepe3 obe TpybObI?
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kPEH a) 3aroToBneHHoro kopma xsatuno 6bl kopose Ha 60 gHel uau oB-
uam Ha 90 gHel. PaccuuTaiiTe, Ha CKONbKO AHEN XBaTWUT 3aroTOB-
NIEHHOr0 KopmMa U KOpOBe, U OBLUAM BMEcCTe.
6) KpecTbaHMH noacuuTas, 4TO 3aroTOBMEHHOrO CEeHa XBaTUT ANs
kopoebl Ha 80 gHel wnu ona oeey, Ha 120 gHei. PaccuwTaiite, Ha
CKONbKO [OHEeW XBaTWT 3arOTOBAEHHONO CeHa W KOPOBE, W OBUAM
BMECTe.

P M3 cena B ropop Beiwen newexoq. OAHOBPEMEHHO C HUM M3 ro-
poaa B Ceno Bblexan senocuneauct. MNewexon npuweén B ropos 4e-
pes3 64, a BenocuneaucT npuexan B ceno 4epead 3 4. HYepes ckonb-
KO 4acoB Mocne Havyana ABUXEHWUS OHW BCTPETUNUCH?

EPIYA N3 nyHkta A B nNyHKT B oTnpaBunu nnoT BHU3 no peke. OpHo-
BPEMEHHO C HMM M3 NyHKTa B B NYHKT A BbllWen KaTep, KOTopbiv
npubbin B NyHKT A 4yepe3 54. Yepes CKONbKO 4acoB KaTtep BCTpe-
TUN NAOT, ecnn NnoT npubein B NyHKT B 4Yepeld 20 4 nocne Hadana
OBUXEHNA?

OnbITHLIM TOKapb BbINOAHUAT 3agaHue 3a 14 20 MUH, a ero y4ye-
HUK — 32 4 4. 32 CKONbKO MWUHYT OHW BLINOMHAT 3a4aHwe npu cos-
MeCTHOI paboTte?

EFTER NepBbiit TYPUCT MOXET NPOWTW PacCcTOfHME MEeXAy ropogamMu 3a
4y, a BTOpON — 3a 6 4. Kak-TO pa3 OHW BbILWNW OAHOBPEMEHHO U3
3TUX rOPOAOB HABCTPeYy Opyr Apyry. XBatut nn um 2,54 Ha aBu-
XEeHune 0o BCTpeqn?

EFXT'H MNepBas Opuraga MOXeT BbIMONHWTL 3afaHve 3a 5 Hepenb, a BTO-
paga —3a 3 Hepenu. XBatuT fiM UM ABYX HeOesflb Ha BbIMOMHEHWE
. 3afaHna Npyu COBMECTHOW pabote?

3agava 5. U. lNepenbmaHa. lMepenucka poknaga nopydeHa AOByM
MalnHUCTKam. bonee onblTHaa M3 HUX MOrna Obl BbIMONHWUTL BCIO
paboty B 24, MeHee onbiTHAaa — B 3 4. BO CKONbKO BpemMeHu ne-
pPenULUYT OHW OOKNag, ecnvu pasgenat mexay cobown paboty Tak,
4TOObI BLINONHUTL €€ B KpaT4anlunii CPOK?

PIFE Vimelowmxcs aeHer XBaTWUT Ha LIKOMbHbIE 3aBTPaku Ha 24 y4ebHbIX
OHS unu Ha obenbl Ha 12 gHer. Ha CKOMbKO OHer XBaTwuT 3Tux ae-
Her, ecnn 3aeTpakaTtb n obegatb B wkone?

EPXEM Mama c povkoi noTtpatunu Ha ybopky ksaptupbl 30 MuH. OgHa
mama ybpana Obl kBapTupy 3a 50 MuH. 3a CKONLKO MWHYT ybBpana
— bl KBAPTUPY O0YL?

(lpeuns.) BacceiH HanonHaeTca 4eTbipbMma Tpybamu, M3 KOTO-
pbLIX NepBas MOXeT HarnoiHMTb 6acceiH 3a 1 geHb, BTOpas — 3a
1 neHb, TpeTbs — 3a 3, yeTBEpTas — 3a 4. 3a Kakoe Bpemsa Hanos-
HUTCA BGacceliH yepes yeTbipe TPyObI?
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kP3IEN [Be mawwHbl Bbiexanu OAHOBPEMEHHO HaBCTpewy Apyr Apyry w3
roponos A n B v BCTpeTUanCh Yepesd 3 4. EWE 4yepes 2 4 nerkosas
MalwmHa npubbina B ropod, B. 3a CKONbKO 4acoB rpy3oBasi MaluHa
poexana ot ropoga B po ropopgpa A?

[PXW B xoasicTBe noa kaptodens 3aHaTa nnowans B 3 pasa Gonbluas,
YyeMm nopg kanycty. Noa kanycTty 3aHATO Ha 36 ra MeHblue, Yem nopg,
kaptodens. Kakas nnowaab 3aHata nog, kaptodens?

EFXFA NepBas rnaBa KHUMM COOEPXUT B 3 pasa MeHbLUe CTPaHULL, YeM OBe
Opyrve, BMECTe B3ATble. Tpwu rnaBbl BMecTe coaepxar 276 crpa-
HUL. CKONbKO CTpaHWL B nepeoii rnase?

EFXTW MocTt anuHoi 324 M uMeeT 4YeTblpe NpPoNéra, M3 KOTOpbIX ABa
B 2 pasa Kopo4e ABYX OPYrvX, UMEIoWUX oaMHaKkoByo anvHy. Onpe-
oennte gnvHbl NPONETOB MOCTA.

EFIEN Kenrypy npoeiraet B OfiMHy Ha PacCTOAHUE,
B 4 pasa Gonbwee, nnv Ha 9 m Bonblee,
4emMm B BbICOTY. Ha Kakoe pacCTosiHMe KeH-
rypy npbiraet B anuHy?

EFPF¥I Y CnoH B 5 pa3 Ttaxenee 6enoro measens.
benbihi megeeob Ha 3,6 T nerye cnoHa.
CKONbKO BECUT KaXxaoe XWUBOTHOoe?

{FPIM Ons yyactus B actadere pebaTta paspe-
Nnvck Ha aBe Komawabl. 47106kl y4acTHM-
KOB acTtadeTbl B KOMaHOax cTano nopos-
Hy, yauTens nepesén 3 yenoseka M3 O4HOW KOMaHawbl B Apyryio. Ha
CKONBKO YEeNOBEK NepBOHAYanbHO B OAHOM KomaHae Obino 6onblue,
4Yem B Apyron?

[F¥¥H ¥ Cawum u Butn Bmecte 160 mapok. lNMocne Toro kak Cawa gan
Bute 15 mapok, a Buta gan Cawe 19 mapok, 44cno mapok y manbe-
4YMKOB CTaNo oAuMHakoBbiM. CKONbKO Mapok ObI0 Yy KaXAoro manb-
4YMKa nNepBoHavyanbHO?

[FPEW B oeyx mewkax 250 TenedoHHbIX XeTOHOB. EChn U3 O0QHOro Mew-
Ka Nepenoxute B Apyron 25 XEeToHOB, TO KONMYECTBA XETOHOB
B Mewkax cpaBHATCH. CKONbLKO XETOHOB B KaXO0M Mellke?

[F*TH a) Cymma uyncnutens n 3nameHatensa apobu pasHa 32, wicnutens
Ha 2 MeHblue 3HameHaTens. Hainoute 3Ty npobe.
6) HYucnutens Ha 8 Oonblwe 3HameHaTens, cyMmma 4Yucnurtens u
3HameHaTens pasHa 34. Hanaute a1y Ap0OL.

EFFIH Mexay ropopamn A n B pacctosHue 331km. Ha nytm u3 A 8 B
ecTb ropog C, paccTosiHue OT KOToporo o ropopa A Ha 17 km
6onblie, 4em A0 ropoga B. Haiaute pacctosHue oT A 0o C wm
oTr B po C.
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[F¥TH a) Khura B nepennéte ctomT 5p. KHura Ha 4 p. Oopoxe nepe-
nnéta. CKonbko CTouUT nepennet?
6) Byrteinka macna ctout 10 p. Macno Ha 9 p. gopoxe OyTbiIKW.
Ckonbko CTOMT Macno?

EFF¥A Tpu pospku obcnyxmealoT Ha dhepme 125 kopoB. CkONbKO A0APOK
notpebyetca onsa obcnyxuneaHua 625 KOpPoOB nNpu TOW Xe Hopme?

[FFI N C koHBeMepa aBTO3aBOAA KaXOble NONTOPbI MUHYTbI CXOAWUT OOWH
asTomobuUnb. Ckonbko asTomobunen BbinyckaeT 3ason 3a 1 47?

kPPN Ha HekoTopoM y4yacTke 3aMeHunu ctapble penbChbl AIMHON 8 M HO-
BbIMW penbcamMmu anmHonm 12 m.
a) Ckonbko notpebyeTcs HOBbIX PEnbCoB, ecnu cHAnM 240 crapbix
penscos?
6) CKOMbKO CHANWM CTapbiXx pPenbcoB, ecnv yctaHoBunn 240 HOBbIX
penLcoB?

EFETN Koneco, okpyxHocTe koToporo 1,5 m, coenano Ha HEKOTOPOM pac-
cTofAHMM 96 o060opoToB. CKONBKO OGOPOTOB HAa TOM XE€ PacCTOAHUM
caenaeTt KONMeco, OKPYXHOCTb KOTOporo 2,4 m?

EFEIM Ons 16 ronosB ckota Ha 36 gHen Tpebyetcs 1,92 T cyxon noacTun-
kn. Ckonbko cyxoir nopctunku tpebyetcs ana 20 ronoB ckota Ha
40 pHen?

EFEPH N3 A B B BbllWen newexoq co ckopocTbio 4,8 km/4. OgHOBpPEMEH-
HO C HUM U3 B B A Bbiexan BENOCUNEaUcT cO CckopocTbio 10 km/y,
KOTOpPbIA foexan oo A, NOBepHyn Ha3ag v noexan ¢ TOW Xe CKOpo-
CTbl0. JJOroHUT N1 BEnocuneaucT newexoja oo ero npuxoga 8 B?

Ma) 3a 14 Opurapa manspoB nokpacwuna nONoOBWHY CTEHbl O0OMa.
OcTaBWwylOCsH 4YacTb CTEHbl Nokpacwun oguH Yenosek 3a 4 4. Ckonb-
KO manspoB B Bpurapne?

)
6) Bpuraga 3a nongHa BbINOAHMNA 2 3agaHusa. OcTaBlUyloCs 4acTb

3apaHua BbINOAHWA OAMH 4enoBek 3a nongHsa. CKOAbKO YenoBek
B bpurape?

3
B) Bpuraga naoTHWKOB BbINOAHWAA ¢ 3aAaHUA 33 MONAHS. OcTtaB-

LIYIOCA 4acTb 3af4aHusi BbINMOMHWA OAWH MIOTHUK 3a AeHb. CKoMbKO
NNOTHWKOB B Gpurane?

r) 3agava /1. H. TosncToro. Kocubl O0MKHbI BLIKOCUTL ABa fyra, Ha-
YaB C yTpa KocuTb OGONbLUOIA Nyr, OHW MNOCNe MNOAyAOHA pasfenu-
nMCb: OAHa MONOBWMHA OCTanacb Ha NEpPBOM Nyre U K BeYepy ero
AoKocuna, a gpyras — nepewna KoCUMTb Ha BTOPO Nyr, naowanbio
BOBOE MeHble nepsoro. Ckonbko 6biNO KOCLIOB, ECNM M3BECTHO,
YTO B TEYEHME CNenylwero AHA OCTaBLUYIOCA 4YacTb paboTbl Bbi-
NONHWUN OAWH KoceLl?
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10 BeTpsAHbLIX MesbHUL, cmononu 200 yeT-
BepTen pxu B 12 aHeid, paboTtas B AeHb
no 14 4. Mo CKONbKy 4acoB B AEHb OONX-
Hbl paboTath 8 Takux Xe MenbHul, 4TOOb
B 21 geHb cmonotb 300 wersepten pxu?

E[FXEIN a) Kaptodenb conepxut 20 % Kpaxmana.
Ckonbko Kaptodenss Hano B3siTb 4na no-
nydernsa 200 kr kpaxmana?
©) MNpu nomone pxw nonyyaetca 75%
Mykn. CKONBbKO pPXW Haao B3ATb, 4TOOLI NO-
ny4nTe 200 kr mykn?

8) Mpwn nomone nweHuubl nonyyaetca 80 % mykun. Ckonbko nwe-
HMUbLI HAAo B3ATb, 4TOObI nony4nte 200 Kr Myku?

r) Mony4aemblit Npy cywke BUHOrpaga uaiom coctasnser 32 % or
Macchbl BUHOrpagda. M3 ckonbkux KMNOrpaMmMoB BUHOrpaga nonyquT-
ca 4 kr naroma?

EPETN a) Hahaute umcno, 20 % kotoporo coctaensaoT 50 % ot 200.
6) Hangute yucno, 10 % kotoporo coctaenawT 60 % ot 300.

kPX3A B 800 r Boabl pactsopunu 20 r conu. KakoBa KOHLUEHTpauusa pac-
TBOpPA B MPOUEHTax?

[PETN a) Py6awka ctouna 150 p. MNocne cHuxeHusa ueHbl oHa ctout 120 p.
Ha ckonbko NpoueHTOB CHWXeHa ueHa pybalikn?
©) Tosap ctomn 690 p. MNocne cHWXeHUA LeHbl OH cTouT 621 p. Ha
CKONbKO MPOUEeHTOB CHUXXeHa ueHa Tosapa?

m ArpoHoM rnogcuuTan, 4To0 UMEeKLUMECa B X03AlcTBe yoobpeHus co-
crasnaioT 80 % Toro, 4to notpebyerca B Texkywem rogy. Ha ckonb-
KO NPOLLEHTOB HAZ0 YBENUYNTbL MMEIOLLMICA 3anac ynobpeHui, 4To-
Obl NONHOCTBLIO OoBecneunTb NOTPEDHOCTN x03aihcTea?

EFZTN [iBa manbuyuka cobpanu 420 Mapok, U Yy OOQHOro M3 HUX 0Ka3anocChb
Ha 10 % 6Gonbwe Mapok, 4em y apyroro. Ckonbko mMapok 6bino
y apyroro?

[PZIM Ha 3aBoge 35% Bcex paboTalowmx — XEeHWMHb, a ocTanb-
Hble — MYX4YUHBbI, KOTOPbIX Ha 504 YenoBeka GOnbLUE, YEM XEHLLMH,
Ckonbko Bcero pabo4ymx Ha 3asoge?

EPZPR a) PasHocTb umcen pasHa 20. OgHo w3 Hux Oonble ApPYroro Ha
40 %. Hamgute MeHbLuee HMCNo.
6) PazHocTk uucen paeHa 20. OgHO M3 HUX MEHble OpPYroro Ha
40 %. Hangute MeHbLlee 41cno.

[FZEN B konnekuun mmeeTcst 12 KyKOB W naykoB. Y BCEX BMECTE y HUX
80 Hor. CKONbKO B KONMEKUMW XYKOB M CKONbKO naykos? (Y xyka
6 Hor, y nayka 8.)




.
/ 3anaya /. MNovn. Toproeey NpPoaaéT opexu ABYX COPTOB: OAHW MO
90 ueHTOB, Apyrve no 60 ueHToB 3a kunorpamm. OH XO4eT nony-
4ynTb 50 Kr cmecu No 72 ueHTa 3a kunorpamm. CKOnbko Ansi 3T0ro
notpebyeTcs OpexoB kaxaoro coprta?

EFZIN Mewexon npoweén paccTosHue Mexay CEenamm CO  CKOPOCTbIO
4 km/4. Ecnu 661 OH npoxoawn B yac Ha 1kMm Gonbwe, To emMy no-
TpeboBanock Obl HA TOT Xe NyTb HA 14 MeHbwe. CKONbKO Bpeme-
HW LWEN nNewexon U Kakon nyTb OH Npowén?

KEXTN Noesn npowén paccrosHne mMexay ABYyMs ropodaMu CO CKOPOCTbIO
80 km/4. Ecnu 6bl ero ckopocTb 6bina Ha 20 KM/4 MeHbLUe, TO emy
notpebosanock Obl Ha 3Ty noesaky Ha 14 Gonblwe. Hangute pac-
CTOfiHME MeXAy ABYMA ropoaamu.

[FZYA TpakTopuCT MOXET BCnaxaTb none 3a 5 aHeil. YBenuyne seipaboTky
Ha 2,5ra B AeHb, OH BbINONHUA paboty 3a 4 gHa. Kakoea nnowagb
nona?

TN Y106 BLINOAHUTL 3aaaHMe K CPOKY, UeX AomkeH Gbin B AeHb M3-
rotaenueatb no 30 npubopos. MOBLICMB NPOU3BOAUTENLHOCTL TPY-
na, pabouyme uexa cTanm U3roTaeBAMBaTb B AeHb No 34 npubopa u
BbIMONHWAW 334aHMe Ha 2 gHA padble cpoka. Ckonbko npubopos
HYXXHO OblO M3roTOBUTL MO MAaHy W 3a CKONIbKO OHEen?

LEZEN 3aBoag nonyunn 3aka3 Ha M3roToB-
JIEHWE HEKOTOPOro 4ucna MatuuH
K onpepenéHHomy cpoky. Ecnu 3a-
BoA OyaeT BbinyckaTb €XeAHEBHO Mo
250 mawwuH, TO K Ccpoky Oyaer u3-
rotosneHo Ha 1000 mawmH MeHb-
we, 4emMm 3akasaHo. Ecnu xe 3a-
Bog OypeT BbiNyckaTb eXeaHEeBHO
no 320 mawwH, TO K CPoky Oyaer
narotoeneHo Ha 400 mawwuH Gonblue, 4em 3akasaHo. CKoNbKo ma-
LWH Haao WM3roTaBnMBaTh B A€Hb, HTOObI BbINOMHUTL 3aKa3 B CPOK?

EFEIN Ecnm paspats ywawmmes no 1 TeTpaau, octaHeTtcs 36 TeTpaaei,
a ecnwn pasgate no 3 tetpagu, He xeatut 12. Ckonbko TeTpagei

o=, W CKOMBKO y4almxca?

’EE] YyeHukn cobupaloTesa BbinucaTth rasdety. Ecnu oHu cobepyTt ¢ kax-
- poro no 15k., TO UM He xBaTuUT 2 P., @ €CAN KaXObld BHECET no
25 K., TO nony4ntca nuwHux 2 p. Ckonbko 6bin0 y4eHnkos? Ckosb-
KO CTOMT rnoanucka Ha raserty?

(Kutav, IB.) Coobuwa nokynawT Beuwb. ECnM Kaxabliii 4denosek
BHECET no 8 (OeHeXHbIX eaunHul), TO u3bbITok paseH 3. Ecnu kax-
AblA YenoBek BHECET No 7, TO HefocTaTok paseH 4. CnpawwmBaeTca
KONMMYECTBO JIIOOEAN N CTOMMOCTL BELW.
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_[Eiﬂ{Kmau IIB.) Coobwa nokynawT Kypuuy. Ecnm kaxabli 4yenosek
) BHECET N0 9 (oeHeXxHbIX eanHuu), To ocTaHeTca 11, ecnu xe Kax-
OblA BHECET No 6, To He xBatuT 16. HanWtu yucno nwogen m crom-

MOCTb KypuLibl.

_Em 3apava . W. MNepenomana. Osoe ounctunu 400 wWTyk KapTodens;
. OOMH oyuwan 3 WTyKn B MUHYTY, Apyroi — 2. Bropon pabortan Ha
25 MuH Bonblie, yem nepsblit. CKONbkO BpeMeHu paboTtan Kaxablin?

EFXEH CnoH moxeT 6exaTb CO CKOPOCTbIO, Ha 25 KM/4 GOonbluei, 4H4em
2
megseab. CkopocTb Measeas coctaBnser - CKOPOCTY Cnoa. C ka-

KOW CKOPOCTbHD MOXET BexaTb Kaxnoe XWBOTHOe?

kFXI# Nepsan 6purapna MoOxeT BLINONHWMTL 3ajaHue 3a 564, a BTO-
pag —3a 1124. Mactep paccuutan, 4T0 paboTy MOXHO OpraHu-
30BaTh Tak, 4TO CHa4Yana Hap BbINONHEHMEM 3apaHusa OyneT pabo-
TaTh nepsas Gpuraga HECKONLKO aHel (no 8 4), a 3atem — BTOpas.
Mpu aTtoMm 3apaHue ByneTt sbinoaHeHo 3a 8 gHen. CKoNbKO AHewn
nomkHa paboTtaTe kaxpaa Gpuraga?

-
KEXFA Ha npuwkonbHOM yyacTke OauH Knacc okonan 5 Beex Aepesbes,

. 3 _
Apyrou——g ocTatka, a TpeTuil — ocTanbHble 52 aepeea. CKONbLKO

NEPEeBbEB Ha MPULLKONLHOM y4acTke?

= 2
KEXTH PaGounii n3pacxoposan 35 3aPNNaTH HA ynsiaty 3a KeapTvpy, oo

OCTaBLIMXCA OeHer Ha NoKynKy Beuwei. [locne aToro y Hero ocrta-
nocb Ha 320 p. 6onblie, 4em OH uapacxoaosan. Kakosa szapnnara
pabouyero?

EFXEN B nea marasvHa 3aseanu s6nok noposHy. B nepsom marasuHe
npoganu TpeTb Bcex 260k 1 ewe 30 kr, BO BTOPOM MaraavHe npo-
pann 4yetBepTb Bcex A6nok n ewé 40 kr. Mocne yero okasanocs,
41O A6N0K B MarasuvHax npoganv nopoBHy. Ckonbko A6n0K 3aBes-
N B KaXAbl MaraswH nepsoHavanbHO?

KPIZ8 B Hawem knacce ManbyMKOB U [IeBOYEK MOPOBHY. Ha LWKONbHLIN Be-
4Yep NPULLAWM NONOBMHA BCEX MalbYMKOB U ewe 3 manbyumka, TPeTb
BCEX neBoYeK u ewe 6 gesodek. Okazanochb, 4TO Ha LUKONbHLIN Be-
4Yep NPULLIO Manb4YMkKoB M AeBOo4YeK NoposHy. CKOMbLKO BCEro y4a-
WWXCA B Hawem knacce?

' - 2
EFZ3 W Ha sonpoc: «KoTtopsblit yac?» — 6bin aH OTBET: = npoLLeawnx Yya-

2
COB OT NONYHO4M AO CEro BPEMeHW PasHbl — 4ACOB, OCTABLLMXCA

[0 nonyaHs». CnpalumBaeTcsl, CKONbKO Cen4ac BpPEeMeHW.
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KEZFA Bepésky nnvHoi 28 M Hago paspesartb Ha 3 4acTu Tak, 4Tobbl BTO-
pas 4acTb Gbina B 3,5 pasa, a Tpeted — B 2,5 pasa Gonblue nep-
BOW. Hangute ONWHY KaXOoWm 4acTu.

KFIEN Opun wenosek Crnpocus CBOEro NPUATENs:
— CKOMbKO Net TBOEMy CbiHy?
— Ecnm Kk BO3pacTy MOero cbiHa nNpubaBuTb CTONBKO Xe Aa eLle
nonosuHy, To Byaet 10 net. CKONbKO Xe NeT CbiHy?

FIZW OpHoro uenoseka cnpocunun: «Ckonbko Bam net?» Ha 4to OH OT-
BeTun: «Korga s NPOXMBY ewd MONOBUHY, @ TPeTb, Aa HeTBepTb
Moux TenepewHux net, Toroga mHe byaer 100 net». Ckonbko ner
3TOMY YenoBeky?

Jletut cTas rycei v HaBCTpevy el OAWH rycCeb.

— 3ppaBcTBYiTE, CTO rycei! — ckasan ryce.

— Hac He cTO, — OTBETMN BOXaK cTan. — BoT ecnu 6bl HAac 6bino
CTOMIbKO, €Wg CTOMbKO, Aa MONCTONLKO, Aa YeTBepTb CTONLKO, Ada
ewe Tbl, ryCb, C HamMu — BOT Toraa 6bl Hac Gbino cTo rycein. Ckonb-
KO rycei Gbi1o B ctae?

Y manbumka B konnekun 6oi1o 210 poccunckux mMapok u 65 nHo-
cTpaHHbiX. Korpa emy nopapwnu ewe 25 mMapok, TO POCCHUIACKMX
mapok ctano B 3 pasa 6onblle, Y4eM MHOCTPaHHbIX. CKONbLKO pocC-
CUIACKUX Mapok nogapuam manb4mky?

Otuy 32 roga, coliHy 8 net. Yepe3 ckonbko net oteuy Oyner:
a) B 3 pasa craplie CblHa; 6) B 5 pa3 crapwe cbHa?

kI3 Bpary 12 net, oH B 3 pasa craplie CBOei cecTpbl. Yepes CKoNbKo
neT oH OyneT B 2 pasa cTapuwe CBoel cecTpbl?

kEIEN a) Ceitvac mama B 8 pas craplie CBOeil goyepu, a 4epes 4 roaa
oHa ByneTt ctapwe godepu B 4 pasa. Ckonbko neT govepu cenyac?
6) Bpar B 3 pasa crapwe cecTpbl, a 4Yepe3 5 netr oH Oyager
B 2 pasa craple cectpbl. CKoNbko ceidac net 6paty 1M CKONbLKO
net cecrtpe?

Oteu, cTapLue cbiHa Ha 24 ropa. Ceiyac OH cTaplie cbiHa B 3 pasa.
Yepesa ckoneko net otey Gyaer:
a) B 2 pasa craplwe cbiHa; 6) B 5 pa3 cTtapwe cbHa?

kEZiM B asyx 6uponax 70 n monoka. Mocne Toro Kak v3 Kaxaoro 6umo-
Ha npoaanu no 20 n MONoKa, B OIHOM OCTanoch B 2 pasa Honbiue
MONoKa, 4em B Apyrom. CKONbKO MOnoka Obino B Kaxnom duaoHe
nepsoHa4yansLHO?
ABsoe enu cnuebl. OgnH ckazan gpyromy: «[ail MHe CBOW OBE CAu-
Bbl, TOrga y Hac cnue OyaoeT MOPOBHY», HA YTO APYroil OTBETWUI:
«HeT, nyywe Thbl Aai MHE CBOW ABE CNUBLI — TOraa y meHs byner
B [Ba pa3a bonblie, 4em y Tebsa». CKONbKO CNUB Y Kaxporo?
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3apnava bxackapsi. Hekto ckasan apyry: «Jdai mHe 100 pynuin, n a
6yay sasoe Gorave Teba». Apyr otBeTun: «Jlai Tel MHe Tonbko 10,
E n A cTaHy B 6 pa3 6oraye Teba». Ckonbko OGbINO y Kaxnoro?

(lpeuus.) Ocnuua U Myn WK BMme-
CTe, HarpyXeHHole MewkamMu paB-
Horo Beca. Ocnuua xanoeanacbk Ha
TAXECTb HOWW. «4ero Thl xanyeuwb-
CA, — CKasan Myf, —ecnm Tbl MHe
Jallb O4WH TBOWM MELUOK, MOS HoLla
cTaHeT BABoe 6onblie TBOEW, a ecnu
A aam Tebe OOMH MEeLOK, Hawu rpy-
3bl TONbKO CcpaBHATCA». CKONbKO
MELLKOB ObINO y Kaxgoro?

@! 3apnava J1. Siinepa. Myn n océn He-
CNWn rpy3 BECOM B HECKOJNIbKO COTEH
Kakmx-T0 eamHuy,. Océn, xanysice Ha CcBo cyaobby, ckazan Mmyny:
«MHE HYXHO TOMBKO CTO eAuHWL, TBOEeih Howw, 4Tobbl MOR cTana
BABOE TAXenee TBoeW». Ha ato mMyn emy oTBeTun: «[la, 3To Tak,
HO ecnu Obl Tbl MHE OTAan CTO €OWHWL, M3 TBOEW HOWMW, TO A Obin

Obl HarpyxeH BTpoe Gonbwe Tebs». Kakoro Beca 6Gbina Howa ocna
W Howa myna?

m Mue Tenepb BaBoe Bonblue net, 4em BbiNo Toraa, Koraa mon GpaT
Obin B MOEM Bo3pacTe. Korga mHe 6yaeT CTONbKO NET, CKOMbKO Te-
nepb 6party, To Ham BMecTe Gynet 98 net. CKONbKO NeT Kaxaomy?

EEXZA KysHeuuk npbiraet no npamon 60nbWUMMKU NPbKKaMu no 12cm u
MansiMuv NpsikkamMu No 7 cM. CMOXeT MU Ky3HEYUK U3 OAHOU TOYKKU
NPSAMOI NONACTb B APYryi0, €CAKN PaCcCTOsHUE Mexay HUMKU 3 CcMm?

EF¥I8 Kysneuuk npuiraeT no nNAoOCKOCTM B NOGOM HAnNpasneHuu npbhkka-
Mu No 12 cm. CMOXET N KY3HEYMK M3 OAHOIM TOYKU NIOCKOCTK MNO-
nacTe B APYrylo, ecnu paccrosHue mexay Humu 10 cm?

KPXLR Paspexsre npsAMOYrofibHUK MO NPAMOM NMHAKM HA [BE 4acTu Tak,
4TOObl M3 HUX MOXHO ObINO CNOXWUTL TPEYronbHWK. Haioute asa
pasnuuHbIX PeLeHns 3aaayun.

a) TpoTyap wWupvHoiM 3 M M gnuHOKM 60 M BbICTUNAIOT GETOHHBIMU
naMTaMu, kaxpas M3 KoTopbiXx umeet $Hopmy keagpaTta CO CTOPO-
Hoi 50 cm. Ckonbko notpebyetcs nauat?
6) MNMon B BaHHOM KOMHATE BLICTMNAKOT KEPAMUYECKUMU MAUTKAMM,
Kaxaas un3 KOoTopbix umeeT GopMy KBaapata CO CTOpPOHOW 12 cm.
CKONMbKO HYXHO KynuTb YNakoOBOK NMAWTOK NO 48 NAUTOK B Kaxaow,
ecnu pasmepsl nona BaHHOW komHatel 1M 80cm m 1m 50 cm?
YytnTe, 4TO B BAHHOW KOMHATE macTepa AenawT O0pTUK BbICOTOM
B NOAMNAUTKU WU YMEIOT pes3aTb KepamMuyeckue MiauTKu Ha HacTu.
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[PI3M a) Kopobka umeeT dhopMy npsaMOyronsHoOro napaanenenunena. Eé
OSvHa paBHa 28 cMm, wupuHa coctasnseTt 0,5 anuHbl, a BbICOTa CO-

1 . ..
cTasnsaer z wupuHel. Haingute 06bEM KOpoOKU.

6) OnuHa CcTpoUTENbHOro Kupruvya 25CM, LWUpUHA COCTasnser
0,48 pnuHbl, a BeicoTa coctasnsaeT 0,26 anuHbl. Boipasdute 06LEM
KMpnuvya B KyOuYeckux geumnmMmerpax.

EEIPH B kunorpammoBoi nadke caxapa copepxutcs 180 KyckoB caxapa.
KakoBa macca Kaxaoro Kycka?

EFIEH Buipasute 06bEM nauku caxapa, pasmepbl kotopon 5,5 cm, 11,5 cm
n 17,5 cMm, B kybudeckux geummetpax. OTBET OKpyrnuTe A0 COThIX.

a) MoxHO N1 HanucaTtb 45 pasnuyHbIX ABY3HAYHbLIX YMCeN Tak, YTo-
6bl cpeau HUX He ObiNo aByx 4ucen, nawowmx B cymme 1007
6) MoxHO nNu HanucaTe 55 pasnuuHbIX OBY3HAYHBLIX YUCEN Tak, YTO-
Obl cpeav HUx He ObiNo AByx Ywncen, pawowmx B cymme 1007

EFXEHW a) B kopobke nexar 5 kpacHbix v 5 3enéHbix kapavpawein. Ka-

KO€ HauMeHbLUee YUCNO KapaHOalen HYyXHO B3ATe U3 KOPoOKU He
rnaga, 4Tobbl cpeau HUX oKasanock 2 kapaHgawa oaHoro usera?
2 KkapaHpawa pasHbix UBeToB?
6) B kopobke nexart 5 KkpacHbix, 5 3eneéHblx U 5 CUHWX KapaHpa-
wein. Kakoe HanMmeHbllee 4YMCNo KapaHaallen HYXHO B3ATb U3 KO-
pobkn He rnsaas, 4Tobbl cpean HUX OKasanock 2 kapadjalwa OfAHOo-
ro ugeta? 2 kapaHgawa pasHbiX LBEeTOB?

CryaeHT 3a 5 net y486bl coan 31 ak3ameH. B kaxaom cneayio-
wemM rogy OH caasan 6ofiblie 3K3aMEeHOB, YeM B MNpeabiayLliem.
Ha naTtom Kypce ak3ameHOB ObiNo BTpoe DO0MbLUE, YeM Ha MEPBOM.
Ckonbko ak3ameHoB ObINO Ha YETBEPTOM Kypce?

“4FI7A NpenaHvie NOBECTBYET, 4TO Uapb MMEPOH NOpPYYUn MacTepy Uaroto-
BUTb KOPOHY M MpuKasan Bbloate €My HeobxogMmoe KONM4ecTBO
3onota u cepebpa. Korga kopoHa Obina gocTaBneHa, B3BeLUMBaHue
nokasasno, 4TO OHa BEeCWUT CTONbKO XX, CKOMbKO Becwnun 30/0TO
n cepebpo. OgHako npasuTeENio AOHECAW, Y4TO MacTep yTaun 4acTb
3onorta, 3ameHunB ero cepebpom. luepoH npussan Apxumesna
W NPeanoxun emMy onpefenuTb, CKOMbKO 30M0Ta v cepebpa 3aknio-
YyaeT M3roToBNEHHaA KOpoHa. ApxuMmepn peLllun sagady, umcxogs us
TOro, YTO YMCTOE 30/10TO NPU B3BELUMBAHWW B BOAE TepseT OBaj-
LuaTylo [ONK CBOEro Beca, a cepebpo — gecstyio ponto. Onpepe-
nuTe, CKOMbKO 30N0Ta yTaun macTep, ecnu emy Bbigann 8 kr 30/10-

1
Ta 1 2 Kr cepebpa, a KOpoHa Becuna B BOAE gzkr.
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~ MeegreTHoin yrasATEN

OconoTHAA BelWYHHA udmcsaa 48
Abcumcca Toukn 214
eJIMYMHBLI 00PATHO MPOMOPIIHOHAIb-
Hble 18
— oJxHOpojHBbIe 6
— NPAMO NPOHNOPHHOHAJILHBIE
18
BzauMHO 0JHO3HAYHOE COOTBETCTBHE
211, 215
Bripamenune 6yksenHoe 127
padux 219
‘eKapToBa cHcTeMa KoopauHaTr 213
Ouarpamma kpyrosas 31
— cronbuaras 217
Hnuna okpy:xHOoCcTH 208
— oTpesaka 204
Hpobp necaTuyHas 142
— - DecKOHeYHAs HeNepuogu-
gyeckana 198
— — — mnepuoaudeckas 192
— — KoHeyHas 188
Hpobe orpunarencHas 87
C.epxajibHasa cuMmMerpus 180
3HaK NpHONHKEHHOIO paBeHCTBa
169
3HaueHHe OYKBEHHOTO BbIPaXKeHHU:A
128
.oopauHaTa To4ukH 211
KoopauuarHaa niuockocts 213
Koopauuarusie noayocu (mOJIosH-
TeJbHAA M OTpHIaTenbHas) 75
— yrasel (derBeptu) 214
Koopaunarsr Touxu 214
Kopesr ypaBHenma 120
Jacmrad 9
— YHCJEeHHBIHA 9
Moayns uucaa 48
‘‘ayanbpHad To4YKa 74
CpauHaTa ToukH 214
OcHoBHOe cBo#cTBO npodum 90
— — npomnopouu 15
Ocp abcamec 213
— KOoOpZWHaTHaa 74, 210
— opauHat 213
— cumMmetrpun 133
OTHoleHHEe 5
apajyenorpamMm 44
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ILnorHOCTHL BemecTBa 6
IInockocere cummerpuu 181
Ilnomans xpyra 208
Ilpubnn;kenne naecATHYHBIX Apobeit
169
— ¢ u3beiTKOM (CcBepxy) 169
— ¢ HegocTaTKoM (cHM3y) 169
— ¢ okpyriaeHueM 169
IIpomunne 42
Ilponmopuusa 14
IIpouenTt 23
IIponerTH mpocThie 164
— clnoxHble 165
VaspAaxkl gecATHUYHON apobm 143
Psaa umensix yncen 46
HMMETDHA OTHOCHTEJBHO ILJIOCKO-
cru 180
— — mnpamon 132
— — TouKkH T6
CobelTHs paBHOBO3MOKHEIE 37
CpenHee apudMeTHYeCKOe HECKOJb-
Kux gucen 116
Creness uuciaa 62
panenusa 44
roj nmoiaHsri 31
— HeHTpaXbHbIH 31
VYpaBuenue 120
urypa, CHMMETPHYHAH OTHOCH-
TeJbHO npaMoil 134
— — — TouKM T7
Purypel, CHMMETPHYHBIE OTHOCH-
TeJapHO npamMo# 134
— — — TOouKM TT
Dopmyna 128
@dopmyiia OpocTEIX ONpoueHToB 164
— CJAOKHBIX TpPOLEeHTOB 165
‘lenTp cummerpun 80
Iludpa smagamasa 170
‘'mena BzauMHO obpatHble 103
— pe#cTBHTENbHBIE 199
— wuppanuoHaasHbie 199
— NPOTHBOHOJIOXKHBIEe 47, 87
— panuoHaJbHBIE 90
— ueasie 46
Yucno © 208
YjeHBI OTHOILIEHHUA 5
— nponopuuu 15
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1 5 2 1 14 29 2
6) —255;13 B) —4§1; T) —lg; 211) 115;1 e) lﬁ‘ 588. a) —17%; 6) —215.
604, B) 16 r) 15‘-1-. 606. a) 2—3—; 6) 55; B) 13; r) -4. 624, a) ry 6) T
B) —%; r) 6; 1) 1%; e) 9; x) 0; 3) —%: ) % 627. n) 6; e) é—: ) 14%-

635, a) x+6+x=18;0) x—6+x=18, 638, a) 18 u 6 rpubos; 6) 21 u 42 kau-
ra. 640, a) 16 ppmuaar; 6) 12 yrar. 641. a) 56 u 68 m; 0) 7% " 8% M.

646. 5 komex. 647, 6 codak u 4 xomku. 651, 36 yuenukos. 652, 28 yueHu-
KoB. 658. 6) 11; B) —2; r)-3; nx) 17. 659. a) 4; 6) —6; B) 4; 1) 5.

660. 2) ?90-; 6) 3%-, B) 1. 663. P=2(a+b); a) 10cm; 8) 10 cm. 666, V = abe;

a) 30cm?®; ©6) 8cm®. 670. a) 135km; 6) sa 4u. 671, a) 6u4; ©6) 8 oxos.
673. a) (50x + 8) km; 6) #q. 674, aa—fbmuu; a) 12 mun; 6) 21 muH.

680. a) 25 u 12; 6) 30 u 18. 708, 1000 xkm; He moker. 716. 2376 maxexaHos.
721, 150 sonorteix. 722, Ykazaunne. CHauasa BBIYMCJAUTE, KAKAA 4YacTb 34a-
naca TOILIMBA TPATHUTCHA HA 1 KM IIYTH 110 TeueHU:o u obparuo. 723. 9600 xm.

rnAen 4

738. a) 1,79 m; 6) 1,12 p.; B) 0,06 mm?; r) 0,026 »?; nm) 2,31 km/c;
e) 2,4 km/u. 751, Hanpumep: a) 0,61; ©) 0,482; B) 0,653. 765. a) 2,6;
0) 4,88; B) 2,92; r) 12,6; n) 8,05; e) 8,13. 766. a) 13 cm. 768, a) 144 cm;
6) 10,5em;  B) 11,4cem. 769, 30,7m% 774, 1288,4p. 776, 20,5 kMm/u4.
786. a) 48,4 am; 6) 35 am; B) 39,67 am; r) 0,25 nm. 803, a) 171,18; 6) 1723,8;
B) 5,4208. 821. a) 0,06; ©6) 0,04; 8) 0,0002; r) 0,0005; x) 0,005; e) 0,0025.
832. a) 4,7225; 6) 21,481. 839. 160 penncos. 840. 3,8 u 4,5T. 843. 14,8
u 20 m2. 845. 17,5 p. 846. 3,6, 4,5 u 5,4 km. 849. a) 5,5; 6) 20. 851. a) 0,85;
6) 0,65; =) 20; r) 10,5. 858. 50 kr, 90 kr, 1,125T; 75%. 859, 140 kr,
122,5 kr, 0,63 1. 862. 168 p. 865. Her. 867. a) B 1,44 pasza; ua 44 % ; 6) Ha
19 %. 891. a) -0,5; 6) 0,094; 8) -0,255; r) —17,81. 893. a) —4; 6) 3; B) —1,6.

29 2 1 1 R - T
894, a) —1—3-6, 6) —— B) —535. r) 3?. 895, a) -0,125; ©6) = B) —41.
900. a) 0,345; 6) 0,765; B) 0,023; r) —0,344. 901. a) 1,24; 6) 3,57; B) 2,58;
r) 2,56.902. a) 1,25;6) 1,24;8) -7,02; 1) 0,13.911. a) a+b=3,4;a-b=3,2;
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6) a+b=1,3; a-b=-3,9; B)a+b=0,2; a-b=-0,2. 913. a) ab~=-4,68;
a:b=-1,27; 6) ab=1,69; a:b=2,73; B) ab=0,0198; a:b~=229. 922. a) 180;
6) 297 manpumxoB. 926. 4000. 933. Ha 33,1 %. 934, 3a 4 roza. 946. 3a
25 mun. 954, 15 ger. 955. a) 12 ner; 6) 10 aer.

rnAsA S
959, a) 2;6) 2u3;8) 2uT;r) 2 n 3. 966. a) 19,575; 6) 12,96; B) 5; r) 2,15;
n) 0,55; e) 4; x) 2,01; 3) 5,2. 982, a) He Goasbme 6 uudp. 984, r) 3%;

1) %; e) % 1003. a) Ina a=0; ©6) ana a<0. 1008, a) 7,06; 6) 4,63;
B) 12,68;r) 12,77. 1009, a) 4,144; 6) 8,428; B) 5,545; r) —3,559. 1010, a) 16;
6) 0,18; B) 56; r) 13. 1027, a) 3; 3,1; 3,12; 6) 2; 2,3; 2,31; B) 3; 3,6; 3,61.
1028, a) 3,1; 3,19; 3,191; 3,1919. 1038. Ouu pasBebl. 1040, (87— 16) cm®.

1043, IIponeser. 1069. (0; 1). 1070. (-3;0). 1092, Ha 11%"0. 1093, 35,5 %.
1094, 54. 1101, 4 u 4,5 4. 1102, 1% auHapa. 1103, 9,2 dbaopuna. 1104, 4,8 p.

SALAHMA ANA NOSTOFPEHNRA

1110. 6) 198; B) 612 715; r) 679. 1114. a) 465; 6) 318. 1116, a) 4; 6) 5.
1117, a) 77436; 6) 709; B) 357035; r) 126. 1122, a) —2; 6) 10; B) -753; r) 7.
1123. a) 330; 6) 64; B) —99; ) 5100. 1134, a) 1%; 6) 11—2; 8) 18%; r 4t
1145, 6) 405; B) 2997; r) 13; n) 72. 1148, a) x=4, y=3, z=2. 1153, a) —6;
6) 90. 1157. a) % 6) 0,34. 1158, a) 7%; 6) 1%; B) 11; 1161, a) 3,8; 6) 3-;:;
B) 17; r) 15. 1162. a) 14,3; 6) 1%. 1177, He xsarur. 1178, 291 u 363 kr.

1179, 2201 232.1180. 33 1.1181, 22 qua. 1182. 24.1183, 3a3 4. 1184, 78 p.,
42p. u 24 p. 1185. 99p., 51 p., 27p. u 15 p. 1190, 3a 24 c. 1192, a) 3,5 muH;
6) 16,5 mun. 1193, a) Yepesa 3,59 unu uepes 4,5u4. 1209, Xsarur. 1211, 3a
1,24, 1212, Ha 8 xmeit. 1213, Ba 75 mun. 1217, 69 crpannm. 1224, a) %;
0) % 1226. a) 0,5 p.; 6) 9,5 p. 1231, 2% r. 1232, Horouur. 1233, r) 8 Kocios.

1234, Ilo 154 B neus. 1243, 8 xykos, 4 nayka. 1244, 20 kr mo 90 ueHTOB M
30 kr mo 60 nernTos. 1247, 50 ra. 1248. 510 npubopos 3a 17 gueit. 1249, 300 ma-
muH. 1250, 60 TeTpageit n 24 yyammxcsa. 1251, 40 yuenukos, 8 p. 1256, 6 n 2
nuA. 1257, 200 zepesnes. 1258, 700 p. 1260, 36 yuamuxcsa, 1261, 7y 30 mus.
1262, 4, 14 u 10 m. 1263. 4 roga. 1264, 48 mer, 1265, 36 ryceit. 1266, 15 ma-
pok. 1267, a) Yepes 4 rozxa; 6) 2 roga masaza. 1269, a) 3 rozna; 6) 15 u 5 ner.
1270, a) Yepes 12 ner; 6) 6 ner masax. 1271, 30 u 40 x1. 1272, 10 u 14 ciaus.
1273. 40 u 170 pynmit. 1274, 7 u 5 memxoB. 1276. 28 ger u 42 roza.
1281, a) 784 cm®; 1,95 nv?. 1283, 1,107 am®. 1286, 8 skzamenos. 1287, Macrep
VTauJI 3 KI 30JI0TA.
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