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B sroM roiy BEl NpOAOJIXKHTE H3YyUeHHe MareMaTHKH. Bam mpejacro-
MT NO3HAKOMHTLCS € DJEeMeHTAMH IeOMeTpPHM, CBA3AHALIMH C CHMMe-
TPUAMH (PUI'YP OTHOCHTENBLHO TOYKH, NPsAMON ¥ IUiockocTH. Bel uayun-
Te Iejible YHCHIa, PaANHOHANBHEIE THCJIA H IOPpaBHIA ;(eﬁcrm{ﬁ ¢ HHEMH,
CBOMCTBA 3THX NeHCTBHI, a Tak:Ke HauboJlee paclpocTpaHéHHEIe Ha Ipa-
KTHKe JlecATHYHLIe ApolH.

Beck marepuan yuebHHKa pasbuT Ha 5 rIap, B KaskKJ0d riase MMeer-
A HECKOJELKO IIYHKTOB, COJIepMAIUX TeopeTHUECKHe CBeJIeHHSA M Ipak-
THYecKHe ynpasknenus. Hopwle TepMuHLI (C/I0BA M CJAOBOCOYETAHMS)
H BakABle (PAKTH BRIIEJIeHE! B TeKcTe KHPHBIM mpHdToM. Ilparniaa
M CBOMCTBA, KOTOpEIe IOJIe3HO 3AalOMHHTE, JaHEI Ha IBeTHOM (oHe HIH
B paMOYKe — CM. €. 5.

Kamxpas rnasa mmeer jonosnHendsi. Marepuas nepsoro nNyHKTa Jo-
MOJHEeHHIH MO3BOJAET PACIIMPHTEL SHAHHSA, MOJYYeHHBIC NMPH H3YUCHWH
riaBkl, H HAYUHTECA pellaThb Donee cHAOMKHEIE 3aJAYUH. B HCTOPHYECKHX
CBeJIeHUAX IpHBejeHa uumopmalwﬂ, JONOJIHAKINAA H3YUYeHHOe B TJiaBe,
paccKaspBalOIas 0 PasBHTHM MATeMATHKM H 00 yUéHBIX-MaTeMaTHKAaX.
B nynkre ¢3aEAMaTeJbHBIE 3aJladds NPHBeJeHLI 3aJIaHAA, YMeHHe pe-
maTh KOTOPEIe MOMOMKeT YVCHelllHOMY YYacTHIO B pasJHYHRIX KOHKYypcax
H OJIMMIIHagax.

B xoHme yuebOHMKa HWMeeTcH pasjiell «3ajaHusa JIIs TOBTOPEHHS»,
B KOTOpPOM coGpaHbl yOpaskHeHHSA HA BRIYHC/JIEHHA H TeKCTOBLIe 3aJavud.
3neck HMeeTcA MHOIO MCTOPHYUECKHX 3aflad M 3allaHMil M3 CTApHHHBIX
y9eOHMKOB ¥ cOOpPHHUKOB 3ajlad, MPUMeHSBIIMXCA NpH o0yYeHHWH Bammux
CRBEPCTHHKOB B JIABHHEe BpeMeHa. K HeKOTOPLIM J3ajauaM H YHOpasXHeHH-
M B yueOHHKe IpHBeJeHEI OoTBeTHI (c. 251).

Ecau BB XOTHTE YUMTHCH YCIENIHO, TO ¢ BHUMAHHMeM OTHOCHTECH K
TOMY, 49TO HAllHCAHO B yxleﬁmme n olescHsieT YUHTeJh, K BRIIOJHCHHAIO
JIOMAIHMX 3aJiaHHi.

Ilepen BEIMOJMHeHHEeM JOMAINHEro 3aaHUA 00A3aTeILHO HMpouUHTAaiiTe
3aJlaHHBIH Ha JOM NYHKT yueOHMKA, BCOOMHHTe OObACHeHHMe YUHTeJH.
ITO MO3BOJHAT BAM MOATOTOBHTHLCSA K BRINOJHCHWIO YNPaskHeHHd U pe-
meHuio 3aja4u. OTBeThTe HA BONPOCHI, WAYINHe Iocje yuyeOHOro Tekcra,
a B cjyuae 3aTpPy/lHeHMH HaliuTe OTBeThHl B TeKcTe yueOHuka. OObiacHe-
HHe TOro WJIM MHOTO TePpMHHA HMIHTe B IpPej[MeTHOM ykaszateie (c. 250).
Tam OHM BEINIWCAHLI B aN(aBHTHOM NOPANKe.
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Ocoboe BHUMaHHe YJIeJATe PelIeHHio TeKCTOBRIX 3ajad. B 6 kiacce
OHH pemialTcd He TOJABKO apu(pMeTHUECKMMH cnocobaM#, HO H ¢ IIOMO-
IIbl0 ypaBHeHHI.

IIpn BeImoNHeHMH 3ajapvii ofpamaiTe BHMMaHMe Ha clelHaJbHBIE
3HAYKH PANOM ¢ HOMepoM yhpaskHenHsa. OHM MMeIOT cjeAYION[He 3HA-
eHHA:

“E3 — sanamms qus yCTHOH paGoTEI,
i
WE! — BajlaHus NOBLIICHHONR TPYAHOCTH,

1% — crapunnbie 3axaun,

|
[I78 — sajmaum ma mocTpoenue.

Jlyamemy ycBOeHHIO H3YYEHHOIO NOMOKeT HCNoJb3oBanne pabodeii
Terpajd, GRICTPO NPOBEPHTHL YCBOGHHE MATepHANA MOMKHO C IOMOINBIO
cOOpHHMKa TeCTOB, a B JHAAKTHYECKHX MaTepHajJax colepiKarcd 3allaHHuA
JUISL CAMOCTOSITEJIBHBIX M KOHTPOJBLHBIX pador. B y4ueGHEIA KOMIUIeKT
¢ HANIHM YYyeOHHKOM BXOJIHT em@ ofHa KHHra — «3ajayd Ha cMeKka-
Ky». B Heil uMeerca: MHOro 3sajav, pemas KOTOPbIe MOMKHO JIyuine
YCBOHTH M3VYACMBI MaTepHall M XOpOWIO MOJATOTOBHTLCA K KOHKYpCAM
H OJIAMITHAAM.

Henaem BaM ycnexoB B MayUeHMHM MaTeMaTHKH!

Asmoput



. OTHOWEHNSA,
"« NPONOPUNN,
‘ NPOUEHT b

Mpu nayvennn maesl 1 Bbl NO3HAKOMUTECH C MOHSITUAMW OTHOLLIGHWS,
npamMoit U oBpaTHOM NponopuuoHansHocTel, npoueHTa. Bl HayuuTech
pewarh TeKCTOBLIe 3aiati Ha NPAMYIO U 06PaTHYIO NPONOPLMOHANLHO-
CTU, Ha AiefleHne YACNa B aHHOM OTHOLLEHUM U Ha NPOLeHTH. YMeHue
peliaTtb 9TM 3ala4v NMOMOXEeT BaM He TOMbKO CNpaBnsiThcsl C NpaKkTu-
YECKMMM CUTYAUMAMM, HO M C YCNEXOM BHINONHSITL 3afaHus padnuny-
HLIX KOHKYPCOB, ONIMMIMag, 1 sKk3ameHoB. Bul Takxe yavaerte, 4To Takoe

MacIITab. 3T0 NOMOXET BAM Ha YPOKAX reorpaduit, UCTOPUM U APYTUX b

LWKONbHLIX NpeaMeTos,

1 . 1 - O'I'HOI.I.IGI-IHH yucen M BeJIM4YMH

YacTHoe ABYX He PABHEIX HYJIIO UHCes @ M b HABKIBAKIOT eNIé OTHO-

menuem umcen a W b. Yucsa a v b HA3BIBAIOT YIeHAMH OTHOIIeHMS.

Hanpumep, 8:2, %, ecTh OTHOIIeHHe uHcjia 8 K wHeny 2;

1 1 1
:— eCTh OTHOINEHHE — K —.
5 3 5
M3 ocroBHOrO CBOHCTBA YACTHOIO cJejlyer ¢BOHCTBO OTHOIIEHHS.

oo |-

OTHOmIeHHe He H3MEHHTCH, €CJAH ero “WieHhI YMHOENTE HJIH
pasieJiiTh HA OJJHO H TO e UYHC]I0, He paBHOe HYJH:

L L T T ey

cb=(a-¢c):(b- a0z :
a:b=(a-¢):(b-¢), nuu = — AR ce£0. :

CE )

YacrHaoe JABYX BeJIHUHH HaskIBAKIOT OTHOINEHHeM H5THX BeJIHYHH.
CaMy BeJMYMHBI HA3BLIBAIOT WIEHAMH OTHOINEHHH.



OTHOmMeRHe BeJIMUHH OHOTO HANMeHOBAHHA (JUITHH, CKOpOCTei, CTOH-
MOCTEH H T.[., BEIpakeHHEIX OJHHAKOBEIMH eJHHHIAMH H3MepeHH:H)
ecTh YHCI0. 'I‘mme BeJIMYHHBI HA3BIBAKT OJHOPOIHBIMH. Hanpumep,

) DM _ Helkm _ 5 @ DKM 5

B3kM  3:-1km 3 3km 3
6) 2 nm - 2.10em - 20.
1em lem
OTHOmeHNe BeJHYHH Pa3HLEIX HAMMEHOBAHWII (IIYTH M BpeMeHH, CTO-
MMOCTH TOBApa M €ro KOJMYecTBa, Macchl Teja M ero obkéma H T. 11.)
eCcTh HOBAS BeJHYHHA.
Hanpumep: a) orHomenwe nyrd (5 kM) k BpemenH (3 4) ecTh HO-

KM
Basl BeJIMUHHA — CKOPOCTH, BHIDAJKeHHAS B eJ[HHHIAX CKOpPOCTH (—]:
q

DM _ D KM _ D KM

3a 3 uq g u "

6) orHomenue maceel Tesa (520 kr) k ero obbémy (2 M*) ecTh HoBas
BeJIMYHMHA — IJOTHOCTH BelllecTBA, BRIPAMKeHHAN B eMHHUIAX ILUIOTHOCTH

[Iﬂ‘;]' 520 kr 260 - 1£=260—
2m?

M
B) OTHOIIEHHEe Macchl BellecTBa [llaupuuep, 12 kr conu) k obséMy pac-
TBOpa (3 M%) ecTh HOBAH BeJIMMHMHA — KOHIEHTPAIHS PACTBOpPAa, OHA BLIpPA-
K_;] L g leogu
™ 3m®

,HB}KG 3HaKOMas HaM BeJIMUHHA — lleHa eCTh OTHOILIEeHHe CTOMMOCTH
TOBAPpA K ero Macce HJH KOJHYeCTBY eJHHHIL ToBapa. Hanpnmep. ecim

/KaeTcA B eITHHHIAX KOHIEeHTPaIlHH [

3a 2 kr ToBapa samaatuau 100 p., To ero meHa paBHa %;L =50 -E? i

ecnu 3a 3 OMHAKOBEIe KHUTH 3amnatuinu 240 p., To neHa OHOH KHHIH
paBHa —9-240 "
IIT.

3nauena1'ens B eIHHUIAX MeHsl o0BIYHO He IMANYT, a THIOYT W ro-
BOpAT: smeHa 1 Kr toBapa 50 p.» H eneHa oaHoil kKHHTH 80 p.».

ObGosaavuends eIHHAI] CKOPOCTH %, —MI:H i =% Ap. YacTo MHIYT

[+

¢ HAKJIOHHOM ueproii: kM/4, M/MHH, M/C, ....

?ﬁ] Yr1o HazbiBaloT:
a) OTHOLIEHWEM Yucna a K wacny b; 0) YneHamMu OTHOLLEHMA?
MpueeauTe NpUMepk!.
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E2)
B

B

B

Yem fABNAETCH OTHOLIEHWE BEsIMYMH:
a) OAHOro HauMeHoBaHWg, 0) pasHbIX HauMeHoBaHWN?
MpueeanTe NpumMepsl.

MCFIOHES)'H CNOBO «OTHOLLEHWE», NPOYUTANTE 3anucCh:

; B LE. 1
a) 7:2; 6) 3 B) 1:5; r) &
3anuiuMTe OTHOLLIEHUEe, HA30BUTE ero YneHbl:
a) 7k 3 6) 5k 09; B) 12 k 4; r) 10 k 1000.
Haiipute oTHoOlweHue:

1, 10, T 21 12 48
a)3|(§. 6)5Kﬁ. B)ﬁxﬁ. I'}ﬁl(a.

MpouuTaiite OTHOLWEHWE, HA30BUTE ero YieHbl, YNPoCcTUTe OTHOLLe-
HWe C NOMOLLLIO CBOMCTBA OTHOLLGHWA:

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

B yem 3aknioyaetca CBOMCTBO OTHOLWIEHMA?

3anuwmTte oTHoleHWe B Buae Apobu (Tam, rae MoXHO, ynpoctute
OTHOLWEHWe):
a) 3:5;6) 49:28; B) 35:700; r) 5:7; n) 520:460; e) 27:81.

MOXHO N BLIPA3WTL HATYPasbHbIM YUC/IOM OTHOLIEHWE:
a) 40 : 20, 6) 30:60; 8) 1000 : 100;
r) 600 : 30; n) 20 - 40; e) 100: 1000?

3aMeHnTe OTHOWEHWe APOGHBLIX YUCEN PaBHbIM eMy OTHOLLEHMEM
HaTypankHLIX Yicen no oopasuy:

1.1_1-3_3

8)5 gloocod. o =™
Il cnocob. YMHOXUM Kaxaklil uneH oTHoweHua Ha 6:
L L
20800273

1.1 3.4 2.3 12 41 1.3 1.42
O}E'E' 317.5. ”5‘?’ 11)”.12, 9}12.8. x}22.13.
Ynpoctute otHoweHune eenuymd (10—11):

35m. ., 45kr, A20 kM, 4507, 320y, 480 MuH
NDaw VB P 70 " 500r A TBe © Sa0wnn

12m . 18kr . 490 cm,
a) 15 M’ 6) 540" 8) 35am "’

450 kr 3500 cm® 9900 am®
LA TR A i T
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2

3

YnpoctuTe OTHOWEHUE BeNUYUH Mo oopasuy.

a) 390kM _ 350 kM _ 50 kM.
5y 5 4 Y
T20Kkm 360Mm | 420kr |
o) Bu '’ L. 3mun’ r am® '
1) 2250«kr | e) 720m ) 450r
3 20¢ ’ S5cm®

Haipute npoipeHHbIil NyTh s, @cN M3BECTHLI CKOPOCTL v U Bpe-
MA [ paBHOMEPHOro ABVXEHWS:
a) v=2M/c, =3¢, ©) v=2M/c, z=% MMM,

Hail\omMTe CKOPOCTe PaBHOMEPHOrO ABMXEHWS v, €CNW W3BeCTHI
NPOWAEHHLIN NYTL s U BpeMa ABUXEHUA i

1
a) s=6mMm, t=3¢; 0) s=6m, t:ﬁq’
CkopocTs newexopa 5% KM/4. Haligute nyTk, npoiaeHHsLI newe-
XOAOM:;
a) 3a 2y; 6) 3a 1%;.; B) 3a 45 MuH; r) aa 125 MuH.

PaccroaHue B 1% KM neluexon npoweén 3a 20 muH. Haipmte cko-

pocTk newexopga. OTBer 3annwwuTte B cneaylwmx enuHiuax:

a) Kkm/u; 0) KM/MUH; B) M/u; r) M/MUH; n) m/c.
CKOpOCTL NEerkoBoit aBToMallMHLI 72 KM/4. Kakoil nyTL oHa npo-
eperT 3a: a) gq; 6) 45 muH; B) 50 MuH; r) 165 muu?

CkopocTs nerkoeoil astomawmHel 1200 M/MUH. 3a CKONLKO 4acoB
MalumHa npoeaer:

a) 144 km; 6) 36 km; B) 8 Kkm; r) 54 km?

HaitipmMre ckopocTe aBTOMalLMHLI, ecnu 80 KM OHa npoesxaer:
A 4 4. 8.

a)aa 1y O}aagtl. alaasq. r}3a7'|.

a) 2a 50 MuH; e) 3a 65muH;  x) 2a 90 mmH;  2) 3a 100 Mun.

JlBa KOHLKODE@XUA O[HOBPEMEHHO CTapToBaNuM Ha [AWUCTAHLMIO
10000 M NoO 3aMKHYTOM AOpPOXKE, ANMHA KoTopoid pasHa 400 m.
CKOpOoCTL NepBoro KoHbKoOexua 20 Km/4, a CKOPOCTL BTOPOro
21 km/4. OBroHuT Ny BTOPOI KOHLKOOEXeL, Nepeoro Ha kpyr Ao
KoHua auctaHuum? A wa nsa kpyra?



Macwra6

Pucysa ma Gymare m3ofpaskeHHA NpeIMETOB, MBI Yalle BCEro BEIHY-
JKJIeHBI M3MEeHATL X HacTosAmHe pasMephl. YToOnl HaobpaskeHHs IIOMe-
CTHJIMCH Ha JqucTe GyMary, Sonbimue npejMeThl HPHXOAUTCH H300paxkaTh
B YMeHBLIICHHOM BHJe, a MaJleHbKHe — yBeanuusars. Ho pucynok, wim
qeprrém. HJIA ILIAH y9JacTKa JOJIKeH AaBaTh NpeJcTaBleHHe O HACTOA-
IHIHX pasMepax npejMeToB. Ha yepTremxax H ILiaHax JieJiaioT chnenHaib-
HYIO 3allHCh, NOKA3BIBAIOIIYIO OTHOIIEHHE JIJIHHBLI OTpe3Ka Ha Yeprerke
K ero HacTosmel IJuHe.

Hanmpramep, eciim Ha NJaHe KOMHATEI OTpe3kKoM B 1 cM H3obpaskén
OTPe30K, HacTOAad JUIMHA KOTOpOro pasHa 2 M, TO IHOIYyT:

Blem 2m, win B 1 em 200 em, wum 1 : 200.

OTHO[I]BEHB JUIHHBI OTpe3Ka Ha IJiaHe K ero nac’mnm,eﬁ JUITHHe Ha-
3LIBAIOT MacmTaboM.

IIpn oaMHAKOBEIX eAMHHUIAX M3MepPeHHS pPazMepoB NpeJAMEeTOB M HX
H3obpaxkenuit macmrad BeIpaxkaeTcd OTHOIMEHHEM YHCeJ.

B npusenéanom Belme npumepe macmrTab papen 1 : 200.

MEICH.ITRG, BHP&H‘EEHHNFI OTHOIIeHHeM YHCeJl, HA3hIBAKT YMHCJIeHHBIM
macmrabom. Jlnsa reorpadpuueckux xapr (puc. 1) uucienHwlit macmrad

Macwra6 1:25 000
8 1 cantumeTpe 250 metpos

M 250 0 250 500m
Puc. 1 et

9



BRIpaXkaT Apodbio, YHCIHTENL KoTopoil pasenm 1, a sHaMeHaTeJb —
YHCIY, NOKA3RIBAIOIIEMY, BO CKOJBKO pas moboe paccTosHHe Ha Kapre
MeHbIlle COOTBeTCTBYIOLIEI'0 pacCTodHMA HA MeCTHOCTH.

Hanpumep, sanucu

1 -
mﬂl.25000

o3HauawT, 4To 1 cM Ha Kapre coorBeTcTBYeT 25 000 €M Ha MECTHOCTH.
HSM(E])OBHH Ha MeCTHOCTH HOpPOBOJAT B MeTpax HJIHM KHJIOMeTpax.

Jlns ypoGersa Hepeflko HA Kapre H300paskaloT OTPe30K H YKAa3ZLIBAIOT

COOTBETCTBYIOIlee eMY PACCTOSHMe B MeTpaxX HJIH KHJIOMeTpax.

Fi21.
22 |

3

Y10 nokassiBaeT YUCNEHHLIA MacluTao:

a) 1:100; 6) 1:1000; 8) 1:20000?

Onpepenute YACNEHHLIM MacluTad, ecnu M3BecTHo, 4To 1cM Ha
nnaHe (reorpacduyeckoit kapTe) usobpaxaer oTPe3oK ANUHOI:

a) 10 cm; 6) 50 cm; B) 6 am; r) 10m;

n) 100 m; e) 1km; X) 6 km; 3) 10 km.

PaccrosHue mexay aegyma ropogamu pasHo 200 km. Onpepenwvre
PacCTOAHUE Mex/y M300paxeHUsIMM STUX rOPOMIOB Ha KapTe, ec/un
YUCNEHHLIA MACLLITat KapThl paBeH:

a) 1: 1000 000; 6) 1:200 000; 8) —

5000000°

Macwrab KapTel paBeH OnpepenuTte paccTosHWe Ha MecT-

1
50000
HOCTH, EC/IK Ha KapTe OHO PaBHO:

a) fecm; 6) 5cm; B) 22cm; ) 37mm; n) 1—;—.(1,M; e) 146 mm.

MnaH KOMHaTLl UMeeT BU[, MPAMOYroNbHUKA CO cTopoHamu 40 MM
u 31 mm. Onpepenute [IMHY U LWWPWHY KOMHATLI, @CIW YUCTEHHbINA
macwtad nnava 1:200.

Oropon vMeeT BuA, NPAMOYIOfibHUKA, AavMHa koTtoporo 340 m,
a wwupuHa 220 m. Kakne pazmepsl Oyper nMets uzobpaxeHue aTo-
ro oropofia Ha rnnae, BbIMONHEHHOM B MacwTate 1:5007?

MpsMoyronsHWk co ctopoHamu 12 cm u 6 cM M3o6paxaeT Ha nna-
He rnone, 3ausaToe nop oséc. Onpepenute mMacwrtad nnada, ecnu
OOnLWas cropoHa nonsi umeet anuHy 360 M. Onpepenute MeHb-
LWYIO CTOPOHY NONS.

Mcnone3ys nnad mectHocTu (puc. 2), onpepenure:
a) paccTtofinme ot A no B;

0) pPaccToAHMA OT A W OT B 10 MOCTa Yyepes peky,;
B) paccTosHMe OT B [0 CMellaHHoro neca.
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MacwTab 1:100 000
Puc. 3

3a CKONMLKO 4acoB TypUCTHI NPEoAonNeloT paccTosiie oT A go B
(puc. 3), ecnu GyayT ABUraThCa CO CKOPOCTLIO:

a) 5km/u; 6) 4 km/u?

Hayeptute nnau knacca B macwrate 1:100.

a) Hauyeptute nnav croel KomHaTtel B macwrtate 1 :50.
6) Haueptute nnad WKONLHOIO 3aaHus B macwrate 1:250.

MoOXHO N1 Ha4YepTUThL NAaH 3paHusa (NpAaMoyronbHoi ¢GopMel B OC-
HOBaHuu) anvHoit 50 M M wwupuHoit 20M Ha cTpaHuue TeTpaam,
ecnu ucnons3osare macwrad 1:507 Kakoil macwrat cnefyer wc-
nonbL30BaTh, YTOOL!I MAaH MOMECTUNCA Ha CTpaHuue TeTpagun?

Ha pucyHke 4 naotpaxeH komap B macwrtace 4 : 1.
Onpepennte UCTUHHYIO ANWHY Kpbla Komapa.

Onpepennte, yBenuyeH WM yMeHblUeH Npeamer,
ecnu OH U300paxeH B Maclitaoe:

a) 1:100; o) 10:1;

g) 1:20; ryd:1.

Puc. 4

Ha mMatepuane Apyrux WKONLHLIX NPeAMETOR npuayMaiTe age 3a-
Aaqn ¢ ucnonk3oBaHvem macilurada v pelumre Ux.
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AGJ'IBHHB Yucna B AAGHHOM OTHOLUEHWH

PaceMoTpaM JlesieHHe YHCJa B JIAHNHOM OTHONIEHHAH HA KOHKPETHOM
npumepe. Ilyers TpeGyercs pasmeidTs MexXAy ABYMA Apy3saMu 60 koH-
der B orTHOmMeHHH 2 : 3.

Ecnn camrarh, uro 60 konder cocrasiasior 2+ 3 =5 gacrteil, To Ha
ofmy wacTk mpuxomutes 60 : 5= 12 konder.

Ho rorpa ma ase wacti npuxojgutTes 12 -2 =24 koHders, a HA TPH
yacTH npuxoaurcd 12 -3 =36 ronder.

CrenopaTefbHO, KOHMETH MeMJAY APY3LAMH HAJO PA3BNCIHTL TaK:

nepBoMy AaTh 24 kKoHdeTsl, a BropoMy — 36 konder.
3anuineM pelienHe ToNH 3aflauM MHavYe:

§H-D dessy 9 -2 588
2+3 2+3

Taxum obpazom, uTobBl pasaexuTs unciao 60 B orHomenuum 2:3,
MOMHO pasieJHTh UHeI0 60 HA cymMMY 4YeHOB oTHomeHMA 2+ 3 M pe-
SYJABTAT YMHOXKHTE HA KAam/ILIH 9IeH OTHOmeHnW.

Ilo TakoMy npaBHIY MOMKHO pasjejHTh Jiofoe YHcejo B JJAHHOM OT-
HomeHnun. Hanpmmep, paspgennm umeno ¢ (c#0) B orHomeHuH a:b
(a#0, b#0). Monyunm mea umena —% g <2

a+h a+b

3anawa 1. JIpa Gpara CJOMWIN CBOH JICHLI'H IS MOKYIIKA AKIAMN.
Crapmmii 6par préc 500 p., a maangmmit — 300 p. Yepea HekoTopoe Bpe-
MA oHM npogagy aknue 3a 1000 p. Kak oHH AO/KHEI pasfeanTh 5TH
JleHbI'M Mexay coboi?

Pemenwue. Ecrecrsenno pasgennts 1000 p. B TOM OTHOIICHUH, B KO-
TOPOM OHH BJIOXKWJIH JIeHETH, T.e. B oTHomenun 500 : 300, mwmm 5: 3.

ITosTomy Hajo naTh:

1) crapmemy Gpary

“"’f: .5 =625 (p.);

D4
2) mnagmemy Gpary % -3=375(p.).

Orser: crapmemy 6patry — 625 p., maagmemy — 375 p.

3anpaua 2. Tpoe XoTAT KYOUTHL AOM, B Kotopom 13 komuar, sa
26 000 p. IlepBriii skenaer uMeTh 6 KOMHAT, BTOpOH — 4, TpeTHit — 3.
CKOJIBKO JleHer JOJIXKeH BHeCTH KaKIBIi M3 HUX?

Pemenwne. EcrecTBeHHO, UTO KasKAbIf M3 HAUX JIOJ2KeH BHECTH CYyM-
MY, COOTBETCTBYIONYIO KOJHYIECTRY KOMHAT, KOTOpPEIe OH JKeJaeT HMeTh
(OyaeM cuMTaTh, YTO KOMHATHl pPaBHOIEHHEIE).

CymMMa, KOTOPYIO BHecéT IepBblH, HoNKHaA cocTapuTh 6 uacreit,
BTOpOif — 4 yacTH, TpeTwit — 3 dyactu. I'oBopAT, 4TO HAJNO pa3feJHUThH
26 000 p. B ormomennn 6 :4: 3. Ilooromy:
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26 000

1) -6=12 000 (p.) — cymMa IepBoro;
6+4+3
26 000
2) ————-4=8000 (p.) — :
)6+4+3 (p.) — cymma BTOpOTO
3) % - 3=6000 (p.) — cyMMa TpeThero.
+ &

Oreer: neppoMy Hafo BHectH 12 000 p., Bropomy — 8000 p., Tpe-
Teemy — 6000 p.

3aMeTHM, UTO NOC/eHee AeficTBHe B NPUBeJEHHBIX BhbIIIe pelleHH-
AX MOMKHO YIPOCTHTH, HAlLA OTBET BHIYATAHHEM.

danaua 3. Ileppas MamMHHACTKA MOKeT nepenevarars 90 crpanuig
a3a 10 4, propaa — 3a 15u. Kak pacopepenutes mexay Humu 90 crpa-
HHAIl, YTOOLI OHM [epeleyaTaJd UX B KpaTyalmmii cpok?

Pemenne.

1) CxoJlbKO cTpaHHI NeYaTaeT mepsas MamuaHceTka 3a 1 u?

90:10=9(c.).

2) CronbKO CTpaHHI] IleUaTAeT BTOpas MAaIIHHHCTKA 3a 1 u?
90:15=6(c.).

Pazpesum 90 crpasun B orHOmeHHH 9:6=3:2.

3) CKoJIbKO CTPaHHWIL HANO AATh MepBOi MallWHHCTKe?
90.3

—— =54 (c.).
3+2 ()

4) CroJBbKO CTpaHHUIL HANIO JaTh BTOPOH MallHHHCTKe?
90 - 54 =36 (c.).
Or1ner: neppoif MAaIIHHKUCTKE — 54 cTpPaHHILI, BTOpoil — 36 cTpaHuIl.

EfAl Paspenure 900 p. 8 oTtHoweHuu: a) 5:4; 6) 2:3.
E¥A Paspenute yucno:
a) 12 B8 otHoweHun 1:3; 6) 15 B oTHOWeHUKN 2 : 3;
1L 1.9
B) 48 B oTHOWEHUU 3D r) 100 B oTHOLWeEHUK 5°3

YE OOLsIcHUTe, KaK pasfieMTh Yucno 24 B oTHowWweHun 1:2:3.

ECN Mepeas mawmHucTka nevataet 10 crpanu, B yac, BTopas — 8 cTpa-
HUL, B yac. Kak pasfenuts mexay Hamu pykonuck B 90 crpauu,

_ YTOOBI OHW 3aKOHYWIW PaGoTy OJHOBPEMEHHO?

LI YroOwl npurotoButh cTekno, Gepyt 10 yactei notawy, 31 yacts ne-
cky u 2 yactu meny. CKONbKO HYXHO 3TMX martepuanoB Ha 86 ny-
noe crexkna?

13



CkopocTe BenocuneamMcTa B 5 pas Gofblue CKOPOCTU MeLuexopa.
OpHaxasl OHW OTNPABUNWUCE OIHOBPEMEHHO HABCTpeuy Apyr Apyry
W3 NYHKTOB, paccTosiive mexay kotopuimu 30 km. Kakoi nyTe npo-
e/leT BeoCUNeanCT [0 BCTPeYU C newexoaom?

MoToumMknMCT MOXeT npoexatb PaccTofHMe MexXay nyHKTaMu
3a 24, a senocuneamct —3a 64. OpaHaxaL OHWM OHOBPEMEH-
HO OTNPaBUNUCL HAaBCTPeYYy APYr APYry U3 3TuX NyHKTOB. CKONLKO
KWNIOMETPOB Npoexan Kaxaelih 40 BCTPeyW, ecn paccTosHUe Mex-
ny nyHktamm 60 kM? Pewwute 3apauy asyms crnocobamu.

Hap, BuinonHeHWeM 2apaHus 3 gHa pabotana nepeas Opuraga ua
5 nnotHukoB 1 4 pHs BTOpas 6purana M3 6 nnotHukoB. 3a paboty
aannatunn 39 000 p. Kakyio cymmy nonyyut nepeas Opuraga, ecnm
BCE MJIOTHUKKM paboTanu C OAMHAKOBOW NPOM3BOAUTENILHOCTLIO?

N3 «Apucpmerukn» A. . Kucenepa. a) Paspenuts 84 wa Tpu yactum
NPONOPLUMOHANLHO Yucnam 7, 5 u 2.

6) Pazpenuts 125 Ha Takue 4 yacTu, 4TOOLl Nepeas 4acTb OTHO-
cunack KO BTOpO, Kak 2 : 3, BTopas K TpeTtkei, kak 3: 5, a Tpetes
K YeTBEépTOi, Kak 5:6.

g) Pazpgenute 125 Ha Takme yactuk, 4100kl Nepegas 4acTbk OTHOCW-
nach KO BTOPOM, kak 2:3, BTopas K TpeTbei, Kak 4:5, a Tpetsa
K uerséproit, Kak 6: 11.

r) Tpu Kynua cOCTaBUAM TORAPULLLIECTBO ANA BeeHUS HeKOTOpOoro
Toproeoro pena. [lepewiit kyney, BHec gna aton uenn 15000 p.,
gropoit — 10000 p., Tpetmit — 12500 p. Mo OKOHYaHWW TOProgo-
ro fena oHu nonyuynnu oduleil npuosinu 7500 p. Cnpawmueaercs,
CKONLKO U3 3TOW NPUOLINK NPUAETCA NONYYUTEL KAXKAOMY KYILLY.

n) Ha xeneanoit popore paGotano 3 apTenu; B nepeBoi Gbiio
27 pabouux, BO BTOpOit — 32, B TpeTbeit — 15; nepeasi pabotana
20 pHeir, BTopas — 18, Tpetba — 16; BCe TpKM apTeny nonyyunu 3a
patoty 4068 p. Ckonbko NpuAETCA NONY4UTL Kaxaoi aprenn?

Mponopuun

HMuorpa nBa OTHOIIEHMS MOrYT OKasaThbesl paBHbIMM. Hanpumep,

pasasl otTHomenus 20 :4 u 3’

1.1 | EE |
—. 11 $ ==,
15 IManryr: 20 T

PagencTBo ABYX OTHOIICHWH HA3LIBAIOT NMPOMOPIHE.

a [
Hponopu.mo (l!b—_—(?!d, HIH — = H. YHTAKT Tak: <«0THOLIeHHe a

b

K b paBHO OTHOIIEHHIO ¢ K d», WIH ea OTHOCHTCH K b, KAK ¢ OTHOCHT-
e K d».
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Yucaa a u d HA3LIBAIOT KPAHMMM UJeHAMH NPONOPIHHA, a YHCJIA
b B ¢ — CpeJHHMH WIeHAMH IPONOPIIHH:

a:b/=\c:d
-

OTH HAZBAHUA YCJOBHBI — JIOCTATOYHO HANMCATH NPONOPHHIO B 06-
paTHOM TopAAke (cnpaBa HajeBo): ¢ :d=a:b, H KpaliAWe WieHEl cra-
HYT CpeJlHHMH, a cpejilHHe — KpaiHHUMH.

OcHoBHOe CBOICTBO NPONOPUHH 3aKJIKOUAETCH B TOM, UTO

NpOoH3BeIeHHe KpaliHMX WIeHOB IPOIOPUHH PABHO IPOH3BEIeHHIO
€& CpellHMX WIeHORB:

a (4
ec.lms -E,'roa d=b-c.

B camom Jslesie, YMHOMKHEB pPaBeHCTBO % = -3— Ha b-d, nogyunm

1
d e-b-d

a-

1
: 4
Bepno u obparHoe yrBep:kaenue. Ilycrs a, b, ¢ ¥ d He paBHEIe HYJIO
unena. Ecom a-d=b-¢, 10 % - %.
B camom jiesie, ecqii pasjeluTh paBeHcTBo a-d=b-c ua b-d (b#0,
d+#0), To NOJyuMM PABEHCTBO:
1
a-d _
b-d
1

,wmm a-d=c-b.

o™

i

-d

a
y HIIH — =
b

-
aln

L
d
apofu paBHBI, TO paBHBI H ofpaTHble HM Apo6u.

Ecau oilMH 9ieH NPONOpIMHA HEeH3BeCTeH M HeoGXOAMMO ero onpeje-
JATH, TO TOBOPAT, UTO HY’KHO PENIHTH IPOTOPIIHIO.

Wz npomopuuu % = — cJIefiyeT IPOIOPIHA g- = %. IOTOMY WTO eciH

Mpumep 1. Pemum npomopmuio - = .

12 4
VmMuOoxuB 00e uacTH NAHHOIO paBeHcTBa Ha 12, moayuum
1 3
x-12 _ T.12

1{? ;l(

OTKY/Aa HalaéM, yro x = 21.
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5
g-

Ilo ocHOBHOMY CBOMCTBY HpPOLOPIMH IPOM3BeJeHHe KpafHHX wie-
HOB IPONOPIMHA PABHO IPOM3BENeHHIO eé cpelHUX wieHoB: x-5=30-8,
OTKYZA HAWAEM, 4YTO

lpumep 2. PemuM OponOpIHIO P8
x

x:M. T. e. x =48,
B
1
Mpumep 3. PemuM nponopumio % & %
3aMenVM JAHAYIO MPOIOPIWIO HA TPONOPIHIO % = % H YMHOKAM

MpaByio ¥ JeBYIO YacTH 2TOTo paBeHcTBa Ha 10:
Lo 12-10
N

- 1
i T e.x—l‘??.

M Yro HaswBaloT nponopuueit? MpuseauTe npuMep, Ha30BUTE Kpaii-
HWe U cpepHue unedbl nponopuun. Chopmynmpyiite OCHOBHOE
CBOWMCTBO MPOMNopuvu.

[ Banuwwurte B BUAE NPONOPLMK:
a) 2 otHocutesa K 3, kak 10 otHocutes K 15;

0) % oTHocuTca K 6, kak 1 oTHocutca Kk 18;
B) 3 BO CTONLKO Xe pa3 6onblle 2, BO cKonkko pa3 6 Gonsle 4,

r) 7 donele 3% BO CTO/ILKO Xe pasz, BO CKONLKO pas 9 Gonblue E.

2
[yA MOoXHO N1 COCTaBMUTL NPOMOPLMIO U2 OTHOLLEHWIA:

a)6:3mn24:12; 6) 1:5u 17 85;
B) 2:5un 10:4; r) 20:8 n 35: 147
BepHo nu pasencTeo (48—50):
. 3_15, eI, 12 _ ...
48 .} alz_iﬁ' 6}7.5_55, B) |3—14.21‘?
2 4 ; 3.4 _ 57 9q.
49 a)§.§m10.12. 6}?.9-—27.28.
4 5 12
E - . -5 _A-79
2111'6 48 :110; r}2.3 4 :37
1,8_1.3 2.4_1.2
E} a)g: 7=y ©)3:5=3'%
9)15“5=3:10; r)1g:2=10:9?



3ameHuTe nponopumeli paBeHCTBO:

a) 12:-2=6-4; 06) 15:6=9-10;
B) 42-4=84-2; r) 24-10=2-120.
E¥3 W3 paHHOoI npornopuun noayyuTe HOBYKO, NMOMEHSB MecTaMmu Kpai-
HUe uneHsl (cpeaHue YneHsl):
2.0 ) 28.25-84:75
13 26’ ; e
Pewwute nponopumio (53—58):
B oa)i=3 o =2 JEZads pZar
27 3 5 12 10’ 16 32
T i 18 = 2 .
EX ag=% %) % = 1o ®) 31" N5~
15 _5. 2_8, 12_a 25_5
@3)?—5. 5}‘\_—7. )x_S' r}x_T
3_7 8_15, 7_12 8_3
Eﬂalg—;. 0)7_.\" g}1_.'c' r)‘l_::'
L B
ma}x.ﬁﬁ 1 5; 0):.3_3 4
1. .y
B}x‘5—7.§. r)x‘6_3.8.
EX a) 14:15=3: x; 6) 12:29:%-::,
g ¥ qoe-q1l.
8112.25—15..‘:. r) 144.125—12..::.

AoOxAILIBAEN

EE] JokaxuTe, uto ecnu%:%, TO:

i d_ec, d_ b, a+c _c, a_a+tce
a’s_a' 0) ¢ a' 8) b+d d' ) b b+d
Pewwurte nponopumio (60—61):

Ga a4 B 9. 8 6x 12 18

2 a)F=g 9%5=w "9 "1 3
{ Gt PR a8, 18 e
61. 3)5_2.3::. 0)7_4;:' B) 2 = Sox- r) 19—32,38:‘



Mpamas u o6parHas
NPONOPLUMOHANBLHOCTL

IlycTe pyuka CTOMT 3 p., TOIZla CTOMMOCTE TAKHX e JABYX, Tpeéx
H T./l. pydeK JIerko paccuuTarTh:

KoauuecTBo pyuer, mr. 1 2 3 4 § 6
CToMMoOCTS, P. 3 6 9 12 15 18

C yBeJMueHHeM KOJHYeCTBA PY4YeK B HECKOJLKO pas MX CTOMMOCTH
VBeJIMYHBAETCH BO CTOJBKO JKe pas.

JlBe BeJMUMHELI HAZLIBAIOT MPAMO NPONOPUHOHAJBHBIMM, €CIH IPH
YBEJHYEHHNH OJIHOH M3 HMX B HECKOJBLKO pa3 Jpyras yBeJHUHBASTCSH BO
CTOJNLKO 2Ke pas.

B paccMOTpeHHOM HpHMepe CTOMMOCTh HOKYIKH IIPAMO IPOIOPILHO-
HAJBHA KOJHYeCTBY KYIUICHHBIX pYyYeK.

Bpemsi BMoKeHHS M NPOHACHHBIH NYThH NPAMO NPONOPIHOHAILHE
OpH [OCTOAHHON CKOPOCTH ABHMXKeHHA. Ecim mammuea 3a 2 u mpoejer
120 kM, To 3a 6 u oHa npoeger 360 KM, BpeMsA yBeJuuHJOC: B 3 pa3sa,
JHAYMT, H OYTH JOJEKeH YBeJHYHTLCH B 3 pasa.

Xorar wkymaTs Ha 120 p. HeCKOJBKO OJIMHAKOBEIX KHHT. 3aBHCH-
MOCTh KOJHYECTBA KHHI OT IeHBI OI.I,HOﬁ KHHI'H 3ajaHa Taﬁ.ﬂuueﬁ:

Ilena, p. 10 20 30 40 60 120

KoawgecTRo KHHT, mT. 12 6 4 3 2 1

C yBeHuUenHeM IMNeHbBl KHHTH B HeCKOJBKO pa3 KOMHYeCTBO KHHT,
KOTOpEIEé MOMHO KYIOHTH, YMeHLBIIAETCHA BO CTOJBKO XKe paa3.

JlBe BeJMUMHEI Ha3bIBAIOT 06PATHO NMPONOPIHOHAJLHBIMH, €CJH [IPH
VBeJHYCHHH OJHOW M3 HMX B HECKOJLKO pas Jpyras yMeHbIIaercs BO
CTOJIBKO YKe pas.

B paccMOTpeHHOM HpHMepe KOJHUYECTBO KYILIeHHBIX KHHUI' oBpaTHO
MPOTIOPIHOHAJIILHO HX IleHe.

CropocTh W BpeMsl JBHXKEHHS € MOCTOSHHON CKOPOCTHIO HA OJ(HOM
yuacTKe OyTH o6paTHO NPONOPIHOHAJNBHBI. EC/JIH MalmnHA Hpoejer He-
KOTOPBI y4acTOK HyTH co cKopocThio 50 KM/4 3a 4 4, TO €O CKOPOCTHIO
25 KM/4 oHA NpoefeT TOT e YYACTOK IYyTH 3a 84, Tak Kak CKOPOCThL
YMeHLIIHJIACE B 2 pasa, 3HATAT, BpeM#A YBedWwdATcA B 2 pasa.
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Japgaua 1. JIpurasck ¢ NOCTOAHHON CKOPOCTBIO, MOE3[ MPOIIE
60 M 3a 2c. Kakoit nyrs npoiiiér noeag aa 15c¢?

Pemweunne Ilpu nocrosaHHoil CKOPOCTH IYTh HPAMO IPONOPIHOHA-
JIeH BpeMeHM JIBHIKeHHs. 3alMIIeM KpaTKo YycJOBHe 3ajia4dd, cyuTas,
yro 3a 15 ¢ moesn mpoiaér x m:

60m — 2¢
xM—15¢ ¢
OMHAKOBO HAlPaBJeHHLIMH CTpeJKaMH IOKA3aHO, YTO BeJHYHHLI
NPAMO NPONOPIHOHAIBLHBIL.

Bpemsa yBearnunnocs B 1—25 pasa, a OyThL YBeJIHUMJICA B % pas. Tax

KaKk BeJIHYHHEI HPAMO HNpPONOPIHOHANBHBI, TO OTHOIINEHHHA 6—;:] H %
PABHEI: é = 1—25 PermumM NoJyYennyio IIponopIHio:
a0
5.
= l'zﬁﬂ,T.e.x:*lSO.

1
Orser: 450 M.

3axnaua 2. Iloesn, ckopocTs KOTOPOro 45 KM/4, saTpaTH/J Ha HEKO-
TOpBL yuacTOK OyTH 4 U. 3a CKOJILKO YaCOB HNPOHIET 3TOT e YUACTOK
MyTH TOBAPHLIA Moe3j, ecJH ero ckopocth 40 km/a?

Pemenune. I[IpE NOCTOAHHOM TYTH CKOPOCTE W BpeMs JIBHIKCHHS
06paTHO NPONOPIHOHAJBHEI. S3alHIIeM KPATKO VCIOBHE 3ajau#, CuH-
Tas, YTO TOBAPHBIH IOe3]] NPOMAET TOT Ke YYACTOK IYTH CO CKOPOCTBIO
40 kM/4 3a x 4.

| 4D kM/u —4 g
40 M/ —xu

IIpOTHBONOJIOMKHO HANPABJICHHLIMH CTPEJIKAMH [IOKA3AHO, YTO BeJIM-

YAHE OGPATHO NMPONMOPIHOHAILHEL.

e
CKOpPOCTh YMEHBLIIHJIACH B % pasa, a BpeMs JIBHIKeHHS YBeJIAYH-

JIOChL B % pasa. Tak kak BesMuuMHL O6PATHO NPONOPIMOHAJIBHEI, TO OT-
HOIIeHHA 40 o HEI: 45 X
40 i TUURL SESe

PemuM [OJYYEHHYIO NPONOPILHIO:
1
45- 4

b —

1
yTe 0. X=4=.
T.e.x=43

10

OrgerT: 4-%— q.
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E"d

Kakue BenvyMHbl Ha3bIBAIOT:

a) NpPAMO NPONOPUMOHANLHBLIMU;
6) obpaTtHO NPONOPUMOHANLHLIMKU?
Mpueepgute npumeps.

3a HeCKONLKO OAMHAKOBbLIX KapaH-
paweit 3annatunu 8p. Ckonbko
HYXHO 3annaTtuTek 3a Takue Xe Ka-
padpalumn, ecnn nx:

a) B 2 pasa Oonblue,

6) B 2 paza MeHbLLEe?

3a HeckonLKo OAWHAKOBLIX Kapavaawei sannatvnu 8 p. Ckonbko
HYXHO 3annatvTh 3a TaKoe Xe KOIMYeCTRO Kapavaalen, Kaxabii
U3 KOTOPBIX:

a) B 2 paza nopoxe; 6) B 2 paza peweene?

Ha umeloumecs aeHerv MOXHO KynuTh 30 Kkapaupaluei.

a) Cronbko Tetpajieil MOXHO KYMuTb Ha Te Xe [lIeHblM, ecnu Te-
Tpaab [elleBne kapavgawa B 2 pasa?

6) CKONLKO py4yeK MOXHO KYNUTbL Ha Te Xe AeHbrM, eCnu pyyka ao-
poxe kapaupawa B8 10 paa?

Benocuneguct 3a HeCcKoNbko 4acos npoexan 36 km.

a) CKoNbKO KMIOMETPOB MNPOMAET 3a TO Xe BpeMs Mewexofl, CKo-
pPOCTL KOTOPOro B8 3 pasa MeHblle CKOpPoCTW Benocuneaucra?

6) Ckonbko KMNOMeTpOB MpoefdeT 2a TO Xe BpeMa MOTOLMKIWCT,
CKOpOCTL KoToporo B 5 pa3s 6onblie ckopoctu Benocunegucta?

Paccrosivve oT cesna /10 ropofa enocuneauct npoexan 3a 3 u.
a) 3a CKONLKO YacoB 3TO PaccTOHME NPOMAET Newexos, CKopocTsL
KoToporo B 3 paza MeHblle CKOpOCTU Benocuneaucra?

6) 3a CKONLKO YacoB 9TO PacCTOsHWE MpoeaeT MOTOLMKIMCT, CKO-
POCTL KOTOPOro B 5 pas Gonblle CKOpocTu Besocuneaucta?

KakoBa 3aBMCHMMOCTL Mexay:

a) ueHO kapaHpawa M CTOMMOCTLIO HECKONLKMX TakKux Kapaupa-
Wwen npu rnocTosaHHOM MX Konuyectee,

0) KONMYECTBOM KapaHfialei oaHOro copra u ux CTOMMOCTBLIO Npu
MNOCTOSIHHOM WX LeHe;

B) KONMYECTBOM KapaHpallelh U MX LIeHOW NpW NOCTOAHHOW CTOM-
MOCTW NOKYNKW?

KakoBa 3aBMCHMOCTb MeX[y:

a) CKOPOCTLIO U PACCTOAHWEM NPW NOCTOAHHOM BPEMEHU ABUKEHUS
6) BpeMeHeM W pacCTOAHMEM NPU NOCTOAHHOI CKOPOCTHU ABMXKEHUS;
B) BPEMEHEeM W CKOPOCTLIO NPU NOCTOAHHOM nyTw?
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A

B Ee 8 &

Kakoea 2aBMCMMOCTL Mexay:

a) KONMYecTBOM OfIMHAKOBLIX TPAKTOPOB W NAOWAALID, KOTOPYIO
OHW BCNALWYT 32 OIUH fleHk;

6) 4McnoM aHelt paboTel TPaKTOpa U NNOWAALIO, KOTOPYIO OH BCNalleT;
B) KONU4YecTeoOM OAWMHAKOBLIX TPAKTOPOEB WU 4YMCnom .III,H@I‘&. 3d KOTOo-
pLie OHW BcnawyT none?

a) MNoxynaloT oguHakoBsle TeTpagn. Kakoea 3aBUCMMOCTb Mexay
KONIMYECTBOM TeTpajeil U CTOMMOCTLIO BCEIA MOKYNKWu?

0) Hekto Xouer npoexath paccTosiHMe Mexay /[ABYMS ropoaamu
¢ NOCTOAHHOM CKOPOCThLIO. KakoBa 3aBUCUMOCTL Mexay CKOpPOCTLIO
n BpemeHem H.BHXEHHR?

3a 64 noeap, npowen 480 kM. Ckonbk-
KO KWIOMETPOB Moes3q npoweén 3za
nepesLie 24, ABUrascb C NOCTOAHHOM
CKOpOCTLIO?

Ina Bapkn BapeHbs U3 BULLHK Ha 6 Kr
firon, 6epyT 4Kr caxapHoro necky.
CKONLKO KUNOrpaMMoOB CaxapHoro ne-
CKy Hapo B3ATL Ha 12 kr aron?

Ana sapku BapeHLa U3 BULLHW Ha 6 Kr
frop, GepyT 4 kr caxapHoro necky. CKOALKO KWMAOrpamMMoB $rof,
Hapo e3nTe Ha 12 kr caxapHoro necky?

a) B 100 r pacteopa cogepxutca 4 r conu. CKonbLko conu cogep-
xurcsi 8 300 r atoro pacreopa?

0) B 4000 r pacreopa copepxutcs 80r conu. CKONLKo conu co-
nepxutca B 200 r aTtoro pacrteopa?

Paccrosiuve mexay ABYyMS ropojamy nepebiii noesp npowen co
cKopocThio 80 kM/4 3a 34. 3a CKONMLKO HacoB BTOPOW Noesn Npoii-
AET TO Xe paccToaHWe co CKOpocThio 60 km/y?

MaTL ManApoB MOMMK Obl NOKpacwuTkL 3atop 3a 8 aHeil. 3a cKONLKO
AHel ToT xe 3abop NoKpacaT:

a) 10 manspos, 6) 1 manap?

8 M cykHa CTOSIT CTONLKO Xe, CKoNMbKo cToaT 63 M cutua. Ckonbko
MEeTPOB CUTUA MOXHO KYNuTb BMecTo 14 M cykHa?

B xapkuit peHb 6 KOCUOB BbINUAM OOYOHOK KBaca 3a 84. HyxHo
y3HaTh, CKONILKO KOCLIOB 3a 3 4 BbINLIOT Takol xe GOYOHOK Keaca.
W3 «Apugmetuku» A. [ Kucenésa. 8 apwmH cykHa ctoat 30 p.
Cxonbko ctosit 15 aplmH a1oro cykHa?

Co ckopocTuio 80 km/4 ToRapHuli noeap npoweén 720 km. Kakoe
paccTosiHue NPoRaeT 3a To Xe BPems NacCaxupckuin noesy, cKo-
pocTk Kotoporo 60 km/y?
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a) MpysoBuk co ckopocTbio 60 KM/4 npoexan paccrosHue Mexnay
roposamMu 3a 84. 3a CKONLKO 4acoB TO Xe paccToaHue npoenet
Nerkoeoi aeToMobunL co ckopocThio 80 km/u?

0) Bpuraga w3 4 uenoBek MOXeT BLINOJMHUTL 3ajjaHne 3a
10 pHelt. 3a cKoNbLKO AHEeN BLINOAHUT Takoe Xe 3ajaHue apyras
Opuraga 12 5 yenoeek, ecnu ece 9 yenoeek paboTalT oAMHaKO-
BO XOpowo?

1 )
OpuH Kunorpamm Metannonoma sameHaeTt 25 Kr GoraToi Xeneaom

pynbl. Ckonbko pyasl 3ameHsioT 4 T metannonoma?

a) ABTOMOOMAKCT 3aMmeTwsl, 4To co ckopocTeio 60 kM/4 OH npoe-
Xan MocT Yepes peky 3a 40 c. Ha oOpatHOM NyTW OH Npoexan aToT
xe MmocT 3a 30 ¢. Onpepenvrte CKOPOCTL aBTOMOOUNA Ha OOPATHOM
nyTu.

6) ABTOMOOMNKUCT 3aMeTul, 4TO CO CKopocTeio 60 kM/4 OH Npoexan
TOHHESNbL 32 1 MUH. 3a CKONLKO MUHYT OH npoexan Okl 3TOT TOHHENb
€O CKOpPOCTLIO 50 KM/4?

Oee wecrepéHkn cuenneds 3yobsamu. Mepsas, umeowas 60 ay-
OLeB, 3a MUHYTY nenaet 50 oGopoToB. CKONLKO 0GOPOTOR 3a MU-
HYTY Aenaet BTOpas, uMmelowan 40 aybnLes?

3a olHO M TO Xe BpemMa Tokapkb Aenaer 6 peraneil, a ero yde-
HWK — 4 peranu.

a) CxkonLko pfletaneid cpenaet yyeHUK TOKaps 3a TO Xe Bpems, 3a
KOTOpoe Tokapk cpenaert 27 peraneir?

06) CKONLKO BpemMeHW NOTpaTUT YY4eHWK TOKaps Ha 3ajaHue, KOTo-
poe ToKapb BeinonHsaet 3a 1y4?

3a oaHO M TO Xe Bpems nelexop npowen 6 km, a Benocuneauct
npoexan 18 km.

a) CKONbLKO KMNOMETPOB Npoexan Benocuneuct 3a TO Xe Bpems,
3a kotopoe newexon npowen 10 km?

6) CKONbKO BpeMeHW noTpatui BesiocUMneaucT Ha TOT MNyTk, KOTO-
puilii newexon npoweén 3a 247?

Hekotopylo patGoty 6 venoek cpenaior 3a 18 aHeid. 3a ckonk-
KO AHEeM caenaioT Ty Xe paboTy O yenosek, paGoTalOWMX TaK Xe
YCMewHo, Kak u nepeuie?

a) WecTth ManapoB BLINONHAT padoTy 3a 5 aHeit. Ckonkko ewweé ma-
NAPOB HAA0 NPUINAcUTL, YTOOLI BCE BMECTE OHW BLINOMHMAM TO Xe
3apianme 3a 3 aus?

6) [eoe paGoymMx MOMK BeINONHUTL 3aganue 3a 10 gHelr. Ckonbko
elweé padouyMx Hapo NPUMMAacKTL, YTOOLI BCE BMECTe OHW BLINOHU-
nM To Xe 3apaduve 3a 4 oua?
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E00 U3 «<Apupmerukm» JI. @. Marnmukoro. Hekwit rocnoguH nosgan

' NNoOTHMKa W Benen ppop noctpouts. [an eMy ABaguate 4eno-
BeK pabOTHMKOBR M CNpPoCcKN, B CKONLKO ,EI,HBFI NOCTPOAT OHW ero
Agop. MNnoTHuk oTBeTMN: B TpUAUATL AHeR. A rocnoauHy HapobHo
B8 5 gHell nocTpouTk, U paaM TOro CNPOCUA OH MJIOTHWKA: CKOMb-
KO 4enopek TeGe Hago MMeThb, Aabbl C HUMW Thl NOCTPOMA ABOP
B 5 AHel; W NNOTHWK, HeAoyMeeRas, cnpawuvpBaeTt Tebs, apudme-
TUK: CKONILKO YeNoBeK eMy Haflo MMeTh, 4ToOLI NOGTPOUTL TOT ABOP
B 5 gHein?

YA U3 «COopumka 3apay u ynpaxHewmid no apupmerukes C. A. lMo-

Homapésa m H. W. CeipHesa. a) CkopocTe napoxoga OTHOCUTCH
K CKOpPOCTM TeyeHus kak 36:5. lMapoxon ABWrancs no TeueHwio
54 10 MuH. CKonkko BpeMeHu notpedyercs emy, YToObLl BepHYTh-
ca obpaTtHo?
6) Katep npoxogut onpegefeHHoe paccTosiHue B CTOsYel Boge 2a
124. To Xe paccTosHWe OH MOXeT NpoiTM no TeveHwio 3a 104,
MpoTHB TeYeHUn KaTep WAET CO CKOPOCTLIO 24 KM/4. Onpepenure
CKOpPOCTL KaTepa Mo TeYeHWIO.

Haipute B yuebHuke, cnpaBoyHol nutepatype unn MHtepHere, kak
pelanu 3aa4v Ha npsMyio M o0paTHYIo NPONOPLUMOHANILHOCTH BO
epemeHa J1. @. Maruuukoro n B cpepgHeeekoBoi Espone. [lpupy-
MaiTe 3afjayy Ha NpAMYI0 UNM OOPaTHYI0 MNPOMOPUUOHANLHOCTL
W pelmnTe eé CTapuHHLIM CNoCcoDOM.

HOHHTI‘IE O NnpoLleHTe

Opny coTyio "acTh yucia (BeJIMYHHBI) HABHIBAIOT NMPOIEHTOM HTOTO
ypc/a (BeJJHYHHED).

B sHuukJoneauu »1o onpenesieEde (GopMyJHPYIOT TaK: NPOLEHTOM
HAZLIBAIOT COTYIO YACThH IeJoro, NpHHMMaeMoro sa exununy. Oaun mpo-
menT obosHavawT 1 % H YHTAIOT: «OJHH IPONEHTS.

W R B L e

Hanpumep, 1% m= 100 M=1cm; 1% kr= 100 Kkr=10r.

Sanuces «2 % » unTaeTcHA <¢/iBa NponedTas, samuck «17 % » unTaer-
CH «CeMHAAIATH IPOLEHTOB». BMecTo TOro urofbl rOBOPHUThH «TPHALATH
JIeBATH COTHIX YHMCIA (BeJHYHHBI)», I'OBOPAT «TPHALATHL JAeBATH NPOIEH-
TOB YHCJIA (BeJHIHHEI)» .

Pacecmorpum sajauy HA OPOLEHTHL.
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3apmaua 1. Haiitm 1% or 600 M.
Pemenwe. 1% or 600 m pasen l+lﬂ ot 600 m:

600 : 100 =6 (m).
OreeT: 6mMm.
3apaga 2. Haiitm 25 % or 36m
Pemenwne. 1% or 36 M paBen mm 25 % or 36 M paBHEL:

o5..36 _ 2536 _ 36 16 - 9(m).

Orper: 9M.

Sanaua 3. Haitru uueno, 1% koroporo pasen 5.
Pemenmne. Tak xak 1% umcna pasen 5, To camo wncao B 100 pas
bonkime:
5-100=500.
OrseT: 500,

Ganawa 4. Hajirm yneno, 30 % woroporo pasusl 60,
Pemenwme. Tak xak 30 % uncna papaut 60, 7o 1% umcna pasen

-::—;. Camo umesio B 100 pas Gonnime:
60100

80 100=

30 = 200.

Orper: 200.

Yrobet HaiiT 1 % or umcia (BeJMUHHEI) A, HAJ0 HAWTH % or A,

1
r.e. 1% or A — STDWA

Hanpumep, 1% umncaa 48 — aro "1%6 yucaa 48, 1. e.

12
1oo 48‘100“25 :

Yrobul HaittTH 3 % or uMcaa (BeJHUYMHBI) A, HAJO HAKTH To6 o

0, —
ypceaa A, T.e. 3% or A — s'romo A.

Yrobul maliTi p % or unchia (BeJIMUHHLI) A, HANO HAWTH % or A,

T.e. p% or A — mm A.

Hanpumep, 2 % or uucaa 300 — aro %-300= 6.
24 Fmasa 1, HOWEHMS, NPONOPLIAM, NPOLEeH T



Japgaua 5. U3 30 yuammxcs Kjacca B PasJMYHBEIX KPY)KKaX 3a-
guMmaiorea 12. Ckoiabko IIpOONeHTOB Y4UalmlUXcHd KJjacca 3aHHMaeTcHd
B KpYXKax?

Pemeune. B KpyKKax 3aHMMaeTcs YacTh VYallMXcs, paBHas 12

30°
;—i = % -100- ﬁ = ;’T(:} , TO HT0 O3HAYAET, UTO B KPYMHKKAX 3a-
HHMAaeTCA COPOK COTHIX BCeX yuamuxXcdA KJjacca, T.e. 40 % or Bcex yua-
mUXes KJacea.

Oreer: 40%.

SaMeruMm, 4UTO JJH HAXOMIEHHMsI oTBeTa B 3ajlade D Hajo 12 paasne-
gurk Ha 30 M wacrHOe ymMHOMHTH Ha 100.
Takum obGpasom,

Tak kak

qTo0BI y3HATH, CKOJBKO NMPOIEHTOB NMepBOe YHCIO COCTABJIAET OT
BTOpOro, HaJ0 NMepBoe YHCIO pasielHT: HA BTOpoe H pe3yJbTAT
YMHO®HTE Ha 100.

dapaua 6. Cxonbko nponenToB or unciaa 200 cocrasisier YHCIHO
1257

Pemenmne. Ilo npeprmaymemy npaeuay 125 paspenum Ha 200 n
pesyabTar ymuoxuM Ha 100:

125 400% — 621,
5 100 % 622/.
OTrpeT: 62%“0.

Kparkas samues 1% = ﬁ ospavaer, 4ro 1% HekoTOporo 4ymcia
(BeJIMUMHLI) paBeH & TOro ke YUCJa (BeJIHYHHBI).

Kparkaa zanuck p % = l_::{l o3HAYaeT, UTO p % HEKOTOpOro HcJa
p

(BeJIMYMHLI) PABHBI 100 aToro ke yuena (Beswuumubl). Iosromy mHoraa
FOBOPAT, YTO NPONEHTH MOMHO BalHcaTh B BHje Apobei, a apobu —

B BHjle [PONEHTOB, ¥ NHINYT, Hanpumep, 13 % = % " % =99 %.

?EE! Yo HazbiBaloT NpoueHTom?
?EE! Kak HalATM HecKonLKo NpoueHToB yucna?
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3anuwuTe NPoLEHTLI B BUe APOOK:
1%, 5%, 70 %, 100 %, 120 %, 150 %, 200 %, 1020 %.

MpouuTaiite npepnoxeHue, s3anuIUTe HYUCNIO MPOLEHTOB B BUae
Apo6u, NpoyuTaiiTe NonyyeHHoe NpeanoxeHue:

a) Yucno 25 cocrtaenset 25% ot 100.

6) Yucno 20 cocraenser 50 % ot 40.

B) Yucno 500 yeenwumnmn Ha 10 % w nonyunnn 550.

3anvwute apobu B BUAE NPOLEHTOR:

1 3 5 10 1 1. 1 4.1 3 15
% 700 700 100 100 10 20 @ 50' 5 2' 4 > "o’
B wavane XX seka B Poccumn w3 kaxabix 100 4enoBek, 3aHATbIX
B xo3slicTee, 9 yenoek padotanu B NpOMbILNEHHOCTH, 75 pado-
Tanu B CeNLCKOM X03aiicTee, 9 yenorek patotanu B Toproene. Bel-
paauTe B NpoLeHTax AON0 PaGOTHUKOB, 3aHATLIX B MPOMBILLNGHHO-
CTW, CeNlb,CKOM XO3AICTBE U B TOProene, oT obLero Y4cna 3aHATbiX
B X035iicTBe.

Hangute 1% or:
a) 1 metpa; 0) 1 ueHTHepa; B) 1 kunorpamma.

Hanpurte 5%, 17 %, 23 % or:
a) 1 mertpa; @
6) 1 ueHTHepa; /7 7%

B) 1 kmnorpamma.

Haipure:

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

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

Cnyxawmia snoxun 500 p. B akuMm ceRoero npeanpusatus U Noayyun
20 % poxopa. Ckonbko pybneit noxopa oH nonyymn?

Kaxylo 4acTbk YWCna COCTaBNAOT ero:

a) 1%; 0) 59%: B8) 10 9%; r) 20 %;
n) 25 %; e) 50 %; %) 75 %; 3) 100 %?
Buluucnure:

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

W3 caxapHoi CBEKNLI NONYHAIOT caxap, Macca KOTOporo cocragnser
18 % macchl cBekIbl, CKONLKO caxapa nosyuuTcs Npy nepepacoTtke:
a) 40 T ceéKnkl; 6) 30 T cREKn.I; e) 500 T cBéknuI?
MarnutHblid XxenesHsk copepxut 70 % uuctoro xenesa. CKONbKO
TOHH Xenesza B 13 T xeneauaka?

Cnnag copepxut 62 % onosa v 38 % cBuHua. CKONbKO rpamMmoB
OnoBa M CKoNbKo ceuHua B 400 r cnnaea?
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Fi 100

Mana notpatun 2000 p. Ha nopgapku Mame U Ham — getam. Ha no-
napok mame oH notpatun 40 % aToi CyMMBI, MHe U MOeit cecTpe
no 30%. Bce nu penbru norpatun nana? Her nu B 3ajave nuui-
HUX JaHHbLIX?

a) 25 % yvawmxca Knacca COpPEBHOBANUCL B MNPLIKKAX B BLICOTY,
euw@ 75 % — B npubkkax B AnuvHy. Bee nu yuaumecs knacca y4act-
BOBaJIN B COPEBHOBAHWUAX?

6) TypucTul npoexanu 80 % HameuyeHHOro MaplupyTa Ha noespe
1 15 % — Ha aBrobyce. Bech NM MaplipyT OHU yxe npoexanu?

8) Mawa notpatuna 70 % uMeBWIMXCA Yy HEE feHer Ha KHUru u
30 % — Ha TeTpagwn. Bece nu peHbrn notparuna Mawa?

YuuteneHuua ckaszana: «C  KOHTpoONLHOW paboOTOR CNpaBUIUChL
100 % yyawmxca Hawero knacca». Kak 310 noHumars?

f111

a) Motpatunm 80 % cymMmbl. CKONLKO NPOLIEHTOR 3TOM CyMMbI OCTa-
nock?

6) MyxuuHel cocTagnsioT 75 % Bcex paGoTHWMKOB 3aBopa. CKONLKO
NPOLIEHTOR BCEX PAOOTHUKOBR COCTABNSAIOT XEHLUMHLI?

8) [esoyku cocraensiot 40 % knacca. Ckonbko NPOLEHTOR Knacca
COCTaBNSAIOT MaNbyukn?

a) Hahpure 15 % yucna 36.
0) Haitnure uucno, 15 % kotoporo paegHsl 36.

Haipute uucno:
a) 1% kotoporo paBeH 3; 0) 10 % kotoporo paeHsl 40;
B) 15 % kotoporo pagHel 30; r) 50 % xotoporo pasHel 250.
3anuwwuTte ApoOb B BU/AE NPOLEHTOR:
4, 5, 3. 13, 17, 4
a, gn 0} 4) a) 4| r} 25. 20' e) 3'
27 [Inasa 1. Onvowenun, NPONORLMM, NPOLEHTH
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a) B marazuH npueeanu naptuio namnodek. Cpeam HUX OKazanock
16 pasouTeIXx namnoyex, 4to coctaBuno 2% oOT obLiero 4ucna.
CkonbLko namnoyex npyuBe3nn B marasmi?

0) MNocapunu cemena ropoxa, 270 na Hux B3owWNK. 3TO COCTAaBUNO
90 % Bcex nocaxeHHbXx cemaH. CKONLKO cemsiH nocagunn?

M3 16 kr ceexux rpyw nonyuunu 4 kr cyweHsix. Kakylo 4acts o1 mac-
Chl CBEXMX IpyLU cOCTaB/isieT Macca cyweHsix? Beipasurte aTy yacts
B npoueHTax. CKONLKO MNPOLIEHTOB Macchl TepAeTcs Npy cylke?

Ckoneko npoueHToB uucna 50 cocrasnsert yucno 407 Ckonsko npo-
ueHToB yncna 40 cocraenset yucno 50?

a) MNocagunu 50 cemsn, 47 u3 Hux B3ownu. Onpegenure NPOUEHT
BCXOXECTU CeMsH.

6) B wkone 400 yyawmxcs, 12 ua Hux yyatca Ha «5». Ckonbko npo-
LEHTOB YYalMXCS LWKOALI YUUTCH Ha «5»?

Mawa npouutana 120 cTtpanvu, ¥ el ewe ocTanock NPOYUTaThL
130 crpanul, KHUrv.

a) CKonbKO MNpPOUEHTOB BCeX CTpaHul, oHa npoyutana?

6) CKONBLKO NPOLIGHTOB BCEX CTpaHWUL, el ocTanoch NpoyuTaTh?

B vioHe 6uino 12 conHedHbix u 18 nacMypHbiXx aHel. Ckonbko npo-
LIeHTOB COCTaBUAM:

a) conHeuHble AHWU; EF TS 8 e
0) nacMmypHbie aHu? (a1, 252

B oAHOM KMnOrpaMMe chipa copepxutes | o

200r oenka. Ckonbko npoueHToB Oenka | AN J
COEPXUTCA B Chipe?

. 3apaum Ha NPOLEHTBI

Tak Kak HOpPONEHT KaKOH-IH60 BeMUHHEI MOKHO 3AllHCATE B BHIe
Apobu 2TOH BeJMUMHEL, TO 3a/laU¥ Ha IPONEHTHl MOMHO pelnaTh Kak 3a-

Jlaum

Ha npobn — YMHOXKeHHeM HJIH JleJleHHeM Ha )'[pOGls. PHCCMOTDHM

TAKHe 3aJ1a4i.

3apaua 1. B ropome 64 Teic. mabupareneii, 85 % Bcex mabupa-
Tejiell NPHUHAJM yuacTHe B Bhibopax. CkojbKo HabupaTejeil NpPHHSIH
yuacTHe B BeiGopax?

Pemenne. Haliném 85 %, win % , or 64 000:
85 . 64 000 = 54 4100 (nabuparesei).

100

Orper: 54 400 usbupareneii.
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Japaua 2. B copesHOBAHHAX OLIO 9 mobeanTeNei, YTO COCTABH-
jgo 18 % Bcex yuacTHHKOB. CKOJIBKO OBLIO YYACTHHKOB COPeBHOBAHHIA?

18
Pemenwne Yncno 9 cocrasnsger 18 %, uan 100° HEeH3BeCTHOI'O YH-

cia. Haiiném sro umcio, paspgeaue 9 Ha %

.18 _
9: 100 50 (yuacTHHKOB).
Orper: 50 yuacTHHKOB.

SaMeTHM, UTO HPOCThIe 3aJlay¥ Ha NPOMEHThl MOXHO pelaTh ¢ 10-
MOIILIO OJIHOTO MPHEMA — KaK 3a/1a4¥ Ha MPAMYIO HPONOPIHOHAILHOCTb.

Mpumep 1. Haiiném 8 % or 35.

Pewewnwne. Ilycteh x — HCKOMOE UHCIIO, TOTAA

| 35— 100 % |

b x— 8%}
35 100 _35-8 4 ol
2 a F=po Em=pe Smig

OteerT: 2%.
0

Mpumep 2. Haitném umeno, 12 % xoroporo paBHBI 3.
Pewewnwne. Ilyers x — MCKOMOe 9YHCJO, TOTAA

x — 100 %
r3— 12% v
_ 100 __3-100

X

2= 12" x T x=25.

Oreer: 25.

lMMpumep 3. CKOMBKO NMPONEHTOB cocTapjadeT umciao 8 or umeaa 40?
Pewewnune. Iycre 8 or 40 cocrapisieT X IPOLEHTOB, TOrZa

40 — 100 % |

8 — I?’o'
40 1 g8+100
B P w0

Oreer: 20%. ®

EF>3 a) B marasuu npueeznu 2500 kr nyka. MNpopann 30 % Bcero nyka.
CKONLKO KMNOrpaMMmoB nyka octanock npoparts?
6) B wkone 400 yyawmxca, 52 % aToro yicna cocTagnsior Aesou-
k1. CKONLKO MankyukoB B Lwkone?

EFEN Macca cywénsix rpyw coctagnaet 20 % mMacchl ceexux. CKONLKO Ku-
NOrPaMMOR CYLIEHLIX rpywl nonyumtes ua 100 kr; 350 kr; 25 kr cee-
X1x? CKONbKO NPOLEHTOB MAcChl CBEXUX MPYLL TEPSIeTcH Npu cylwke?
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Bunorpapn npu cywke Tepser 70 % cBoeit Maccel. CKonbko usioma
(cywéHoro euHorpapa) nonydutca ua 100 kr; 250 kr; 80 kr ceexe-
ro eumHorpapa?

Mpunoit copepxur 40% onoea, 2% CypbMbl, OCTaNLHYI0 4acTb
COCTaBndeT cBUHeL. Ckoneko rpaMmMmoB Onoea, CBMHUA W CYpPbMbI
g 300 r npunoa?

Tokapk 10 obefieHHOro Nepepuiea o6TouMn 24 aeTtanu, YTo cocTaB-
naer 60 % cmenHol Hopmbl. Ckonbko petanein pomkeH oOTOYMTL
TOKapb 3a CMeHy?

a) Typuctul npownu 75 % mapwpyrta, 1 UM ocTanock NPoiTH eule
5km. Kakoea panHa Bcero mapupyra?

6) TypucTel npownu 5% maplpyra, 1 UM OCTanoCb NPONTH ewe
19 km. KakoBa pnuHa Bcero maplupyta?

Y1o Gonblwe:
a) 30% ot 40 unn 40 % ot 30; 6) 80 % ot 60 unn 60 % ot 70?

Onpepnenute 6e3 BLIMMCNESHWIA, YTO Gonblue:
a) 12% ot 34 unn 13% or 34; ©6) 12% ot 49 unmn 12 % ot 50.

Toeap ctoun 500 p. Ero ueHa nosebicunacek Ha 20 %. Ha ckonbko
pybneit noebicunach LeHa?

Y Anéwwn 80 mapok, y Bopu Ha 20 %
tonslwe, yem y Anéwmn. Y Bosel Ha 25 %
MeHble, Yem y Anewwn. Ckonbko Mapok
y Bopu 1 BoBsl B oTA@NbHOCTU?

Yeenuuste Yyucno:
a) 60 Ha 10 %; 6) 80 Ha 25 %,
B) 40 na 50 %; r) 425 wa 4 %.

YMeHblMTe YUCNo:
a) 60 va 10%; ©) 80 Ha 25%; &) 90 Ha 50%; r) 125 wa 20 %.

a) Yeenuuste uucno 80 wa 20 %; 30 %; 65 %; 80 %.
0) YmeHbwmte yucno 60 Ha 15 %; 20 %; 25 %; 75 %.

Msico npu Bapke Tepsier 40 % cBoeit macchl.

a) Ckonbko Bap@Horo msca nonyumrcst us 6 kr ceexero?

6) CKONLKO CBeXero MaAca HyXHO B2ATb, YTOOLl MnonyuuTh 6 Kr
BapéHoro?

Haligute B cnpaBo4HOI nuTeparype, WKOMLHLIX y4eOHWKax no apy-
MM NpeaMeTam, Nepuoanyeckoil nevatu unn MHTepHete npumepsl
npuMeHennsa nNpoueHToe. CocTaskTe 3aayvy Ha NPOLGHTE! U pelumn-
Te eé.
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Kpyrossie auarpammei

Has Toro 9Tobkl HATJISAAHO MOKA3ATE COOTHOINEHHE IIeJIoOTO M ero ua-
cTeil, YacTo MCIOAL3YIOT KPYroBhIe JHATPAMMEI.

Hanpumep, ecim B naroM kKiaacce yuarca 18 nepouer m 18 mann-
YHKOB, TO BCEM YUYAIMMCS 9TOr0 KJacca COOTBETCTBYET Kpyr, a JieBoy-
KaM H MAJLUYAKAM COOTBETCTBYeT IO TOJIOBHHE 3TOro Kpyra (pmc. 5).
K&)KJ'I.OMY MAJTBYHKY H Ka}KJIGﬁ JAeBOUKe Ha JjJHarpaMme cooTpBercreyer
YroJl ¢ BepIIMHOI B IeHTpe Kpyra (ero HasbIBAIOT WeHTPAJNBHBIN Yroi)
BeJUYHHON

180°:18=10°.

Beem yyammMes Kiacca COOTBETCTBYET NMOJHBIN yroi, cojep:arguii
360° (puc. 6).

IlokasxeM Ha KpYroBoil auarpaMMe pe3yJbTaThl BHIIOJHEHHUH KOHT-
ponbHol paborel Mo MatemMaruke B 6 Kiacce:

«De TONYYHIIH 4 UesOBeKa,

+«4» — 14 uenosek,

«3» — 12 uenopek.

Beem 4+ 14+ 12=30 yyammMmcs COOTBeTCT-
BYeT TOJHEIH yroj Beawunsaoi 360°, a kamjaomy
YUaleMycsi COOTBETCTBYET IEeHTPANBHBI yroi
BesuuHOK 3607 : 30=12°.

IMonyuuBmAUM «5» COOTBETCTBYeT Yyroa B ﬁ &
12°-4=48° (puc. 7),
nosyuHBIIHM <4s — 12°- 14 =168°, 18 wen. | 18 uen.

MOJYYNBIIAM «3» — 12°-12=144°,
Hrorpa ma KpyroBol jamarpaMMe He YKA3EI-
BawOT TOYHRIX JAHHEIX, a BRIpAMaKOT YacTH Ie-
Joro B nponedrax. Hanpumep, Ha jauarpamme Puc. 5

1 wes. 36 uesn.

Puc. 6 Puc. 7
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(puc. 8) orpaskeno yuacTHe »KHTeJeil ropoma N B rojocoBaHWH TO BHI-
6opam jgenyTaToB B ropojickyio aymy: 80 % Bcex mabmpareieil npHHSA-
JM yuactue B rojocopanuu, a 20 % Her. YUrobkl HOCTPOHTHL TAKYIO Aua-
I'paMMy, HaJ0 Olpe/leIAThL BeJHYMHY IeHTPaJLHOro YIja, COOTBeTCTBY-
omero 20 % mnsbrparesei: 360°: 10020 = 72°.

£ 137.]
F 138
139,

Puc. 9

CKONLKO rpajlycoB COAEPXWT pas3BépHyTuiih yron? Ckonbko rpapy-
COB COfepXWT NOonHIA yron?

Ucnonwaya kpyroeyio amarpammy (puc. 9), CKaxure, CKONLKO
B AoMe OOAHOKOMHAaTHLIX KBApPTUP; NABYXKOMHATHLIX] TDéXKDMH&THHX.

Ha kpyroeoit aumarpamme (puc. 10) nokasad NpPOUEHTHLIA cocTas
Haceneuus ropoga N. CKOMLKO MYXUWMH, XEHLIMH U [eTeid XUBET
B ropoge N, ecnu Bcero B Hem 48 Twic. xutenen?

Ha kpyrosoit puarpamme (puc. 11) nokasaHo copepxaHuve metan-
noe g cnnage. CKONLKO rPaMMOB OfI0Ba, CBMHUA W APYrvxX Metan-
noe copepxurcs 8 200 r takoro cnnasa?

MocTpoiiTe KpYroByio Avarpammy, OTPaXalollyld pesysrartsl Bbl-
NONHEHWUS KOHTPOJNLHOW PatoTkl MO PYccKo-

MY A3bIKY B 7 Knacce: «5» nonyuunu 3 yeno-
Beka, «4» — 12 yenosek, «3» — 15 yenosek
(«2» N «1n HET).

MocTpoitte kpyroeyio auwarpammy «Moit pe-

KUM OHA».

80 %
MCI’IOIILBYH AaHHLle U3 ApYyrux WKONbHLIX
NpeaMeToB, MepUoaMYECcKOH neyatn WM
WHuTepHera, npuayMaiite 3afavy Ha cocTag- Piic. B
neHue Kpyroeol Auarpammel. s
. PERRR aApyrue

MeTambl 5 %

Puc. 10 Puc. 1
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AODNONMHEHNA K FNAESE 1

PaccMoTpuM 3ajlaum, B KOTOPHIX Tpebyercsi OCYIIECTBHTHL IiepeGop
BCEeX BOSMOMKHEIX BApPMAHTOB HMJIM MOJCYHTATE HMX YHCJO.
Sapaua 1. 3anumuATe Bee TPEX3HAYHEIE YHCIA, B 3alIMCH KOTOPBIX
Henons3ylores nuppsl 1, 2 u 3 Ges nopTopeHus.
Pemenne. 3anumemM B IOpsJike BO3PACTAHHSA BCe YHCJA, VIOBJIET-
BOPAIONAE YCJIOBHIO 3aflauu:
123, 132, 213, 231, 312, 321.
dapaua 2. CKoJBKO [IBYSHAYNBIX YHCEJ MOJKHO 3allMCATh, HCIOMb-
aya nugpu 1, 2 n 37
Pemenwne. B orauune or sajjaumn 1, 3ieck MOKHO IOBTOPATEL 1A(-
pol. YTo6bl OTBETHTH HA BOIPOC 3aJla4M, MOMKHO BBIIIMCATH BCe JIBY3HAY-
HBIe YWCla, YAOBIeTBOPAIOIHE VCIOBHIO 3aJlauf:
11 21 31
12 22 32
13 23 33

Ha nepsoM MmecTe MOMKeT CTOSATH OfiHa M3 Tpéx mudp: 1, 2 mam 3.
B kamjioM M3 9THX TPEX cJydYaeB HA BTOPOE MecTO MOMKHO INOCTABATH
onuy w3 Tpéx mudpp: 1, 2 wim 3. Hroro uMeercs 3-3=9 ABYSHAYHEIX
upces], 3aNMCAHHEIX mudpamua 1, 2 u 3.

OTreem: 9.

VYoenumes TeM ke criocoboM, 9To B 3afiade 1 MOIKHO COCTABHTE TOJE-
Ko 6 umcen. Ha mepBoe MecTo MOXXHO IIOCTABHTEH JIIOOVI0 H3 TpéxX mudp
(puc. 12), HA BTOpPOE MECTO MOMKHO IIOCTABHTH
TOJILKO OJIHY M3 JIBYX OCTABIIHMXCH, T.e. HMeeT-
e 3:-2=6 BO3MOXKHOCTeH 3aHATE JBA IMePBLIX
mecrta. B Kaji(JloM H3 9THX HIecTH cay4dyaen Tpe-
ThE MECTO MOMKHO 3aHATH OCTABINeiicH TpeTbei

mU(ppoit eMHCTBeHHBIM crniocoboM. Beero takum 1 : 3
06pa3oM MOMKHO COCTABHTE TOJRKO 6 Tpéxsmau- 3 2
HEIX 4YHCeJ.

3apaua 3. Ha OKpyKHOCTH OTMeYeHO NATH 1
Touek: A, B, C, D u E. Kasxayio Touky coenm- 2 3 1
HIIHN ¢ Kaxaoil. CKOJBKO BCero OTPe3KOB IOJIy-
qUUJI0CH?

Pemenmne. Ha pucynke 13 orpesku Mox- 3 1
Ho mepecunTath — WX 10. Ho npu Gonbmom un- 2 1
cle TOUeK TaKoii IlepecuéT MOXKeT IIPHBeCTH
K omubKe. Puc. 12
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PemmM 3ajiaqy BTOPHEIM CIOCOGOM. A

Mz roukun A nposeseHo 4 orpesaka: AB, AC, E
AD, AE; u3 touku B nposesieHo toxe 4 orpes- B
Ka, HO oiH M3 HUX (AB) yxke yuTéH, 3pauur,
U3 B BEIXOAAT 3 HOBEIX OTPe3Ka.

M3 C BmixogAaT 2 HOBEIX OTpeska, U3z D —

OJIMH.

W3z rouxu E Brixopsar 4 orpeska, HO BCe OHHM D
y3Ke YUTeHEI.
Hroro umeercst 4 + 3+ 2+ 1=10 orpesxos. C
Permmm sanauy 3 emé ognum cnocobom. Ma A
BeixofsAT 4 orpeska: AB, AC, AD, AE. Ua B Pvc. 13
BRIXOAAT 4 orpeska: BA, BC, BD, BE u r. 1.
M3 xax0it M3 NATH TOUEK BHEIXOUAT 0 deThipe orTpe3aka. Ho urobu
OOJYYATH OTBET, HAZNO NpoHaBejenwe 4 -5 pasfeduTh Ha 2, TaKk Kak
KSKALIH M3 OTPe3KOB B 9THX NepeuHcJeHHsIX HaspaH Apaxgibl. Mrak,

5-4

BCOro OTPe3KoB —— = 10.

Oruser: 10 orpeskos.

i?."r!

3anuwuTe BCce ABY3HAYHLIE YUCHA, B 3aNUCKU KOTOPLIX MCNONL3YIOT-
ca uMdpsI:

a) 1, 3, 9 6e3 noBTOpEHUSs; 6) 1, 3, 9 ¢ noBTOpEeHUEM;
g) 2, 4, 6 Gea nopTopeHus; r) 2, 4, 6 ¢ noBTopeHuem.

3anuwuTte BCce ABY3HAYHLIE YACNA, B 3ANUCKH KOTOPLIX UCNONL3YIOT-
ca umdpsl 0, 1, 5: a) 6ea noaTopeHus; 0) ¢ NOBTOPEHUEM.

CKONLKO ABY3HAYHLIX YMCen MOXHO zanucartk uudpamu 9, 8, 7:
a) ¢ noeropenmem uudp; 06) bea nosropenua umdp?

CKONBLKO [BY3HAYHLIX YMCen MOXHO 3anucate umdpamm 0, 2, 4, 6:
a) ¢ noaropenvem uudp; 0) Bea nostopenusa uudp?

YeTuipe NOAPYXKWA Kynunu 4 6uneta B KMHO. CKONLKUMU PasnnyHbl-
MU crocoBaMu OHU MOTYT 2aHATL CBOW MecTa B 3pUTeNbHOM 3ane?

CKONBLKO ABY2HAYHLIX; TPEXZHAYHLIX; YETLIPEX3HAYHLIX YNCEN MOXHO
cocTaBuTh, ucnonekaya uadps 1, 2, 3, 4, 5 6ea noetopexuns?

CKONLKO [ABY3HAYHLIX; TPEX3HAYHLIX; YETLIPEX3HAYHLIX YMCENn MOXHO
cocTapuTL, ucnonkays undpsl 1, 2, 3, 4, 5 ¢ noeTopeHvem?

a) Bce yeTblpéxaHauHble Yucna, aanucaHHble umdpamu 1, 2, 3, 4
6e3 MOBTOPEHUs, 3aHYMEepoBanu B MOPsiAKe BO3PACTaHUA uucen.
Kakoit Homep umeet uucno 43127

6) Bce natusHavHble yucna, sanvcadHsle uudpamu 1, 2, 3, 4, 5
Ge3 NOBTOPEHWS, 2aHyMepoBaNu B NOPSAKE BO3pPaCTaHMA uYucen.
Kakoit Homep umeet uucno 54 3122
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B) Bce naTM3HayHble uvcna, 3anucadHblie uwdpamm 1, 2, 3, 4, 5
bea NOBTOpeHWA, BeINWCLIBAIOT B NOpAaKe BO3pacTaHWA. CKOHBKO
yucen B atoM cnucke? Kakum no C‘IéT\j‘ B 3TOM ChNUCKe 5\(}19'!’ Y-
cno 54 2317

53 Y kpyrnoro crona noctaeunu yetbipe cryna. CKoNbKUMM Crnocoda-
MU MOXHO Paccafiutb Ha 3TU CTY/IbSA:

a) yeTbipex pertei; 0) Tpex peten; B) AByXx aetei?

EEEN Manbuuka 1M iBYX feBoYeK Hafo paccauTb 3a KPYrbiM CTONIOM
C YeTbipbMA CTYNILAMWA Tak, 4TOOL!I [EBOYKM He OKasa/MChb PSAOM.
CKonbkuMuK cnocobamu 3TO MOXHO caenath?

EEZN IByx MankyMKOB M ABYX AEBOMEK Hafo paccagMTh 3a KpyriibiM CTO-
NIOM C YeTbipbMA CTYNLAMWU TaK, 4YTOOL! AGBOYKM He OKazanuchb pa-
noM. CkonbkMMKM cnocobamu 9To MOXHO caenath?

EEA Bpocwnn apa wrpanbHbiX Kyouka. Ha nep-

BOM BLINano 3 ouyka, Ha BTOpoM — 6 oukoB = ‘: R
(puc. 14). CKONLKUMU pPasinuHLIMKU CMOCO- [» =+ » . s s i
6aMu MOXeT BbINAcTe cyMma B 9 oykoB? |*» * 0
CKONbKMMW pasfiMyHeIMKM criocobami MoryT

BLINACTL OYKM Ha 3TUX KyOukax? Puc. 14

EEE#A a) Ha okpyxHocth otmetwim 6 Tovek
(puc. 15). CKonbKo NONYYMTCH OTPE3KOB, €CNU COSAMHUTL Kaxaylo
TOUKY C Kaxnown?

6) Berpetmnues wects aApy3seit (pyc. 16), kaxabiil noxan pyky ka-
xaomy. Ckonkbko Obi1o pykonoxatuin?

EEZA Bocems apyseit pewmny npoBecty TYPHWUP MO wWallkam Tak, 4To0bl
KaxObli cuirpan ¢ KaxasiM ogHy naptvio. CKonbko naptuii Gyoet
CbirpaHo?

_ " ™ Andwa
,___f-ﬁ tc’ , Bosa
-~ e
B Y
/ \

[ \\

| |

\ |

\ /

\ .
\ /
\
B '{(/
D
Juma
Puc. 15
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Mccneavem

F_E‘E

HeckonLko npusiteneil npu Bctpeye OOMEHSNNCL PYKOMOXATUAMM,
Tonsko Baca YrpioMoB Obin He B iyXe W MNoXasn pyky He BCem CBO-
uMm npuatenam. Beero Owino 13 pykonoxatuid. Ckonbkum npusite-
nsMm Bacea noxan pyky?

Heckonbko npuareneit npu BcTpeye OOMEHANUCL PYKONOXaTUAMM,
Tonuko Meta Becenos OLIN Tak pan BCTpeuye, uTO ABaXALI noxan
PYKY HEKOTOpbLIM M3 CBOUWX npusiteneit (Ho He BceM). Beero Geino
b pykonoxartuit. Ckonbkum npusitensm Mers noxan pyky ABaxabi?
Pewwure 3apauy, ecnu:

a) b=17; 6) b=18; B) b=19.

MocTpoiiTe MHOrOYroNkHUK, UMEIOLWMIA n CTOPOH, echu:

a) n=4; 6) n=5; B) n=6; r an=7, A) n=8.
B kaxaoMm cnysae npoBeauTe BCe AMAroHa/iM MHOTOYTrOfIbHUKA,
OO6bACHUTE, NoYeMy 4YMCNo d BCeX AuaroHaneil MHOroyrofibHUKa
BbluMCAseTCA No dopmyne d = "("2 3)

Yyenuua HapucoBana MHOroyrofibHUK u nposena 20 pguarowanei.
Eit ocTanock NPoOBeCTW MeHble NONOBUHLI BCex AuaroHaneit arto-

ro MHOFOW‘OIIBHI-"IK& Ckonsxo p,uar oHanei el octanoch npoaecm‘?

YacTo roBopAaT: «5TO BIOJHE BEPOATHO», MJIM «ITO MAJIOBEPOATHOS,
HMJIM ¢DTO HEBeposATHO». B 5THX M JAPYruxX BRIpasKeHHAX BCTpevaeTcs
CJIOBO «BepOATHO». UTO >Ke TaKoe BEPOATHOCTH?

Mpumep 1. Ilyers Ba cron GpocarTr Job6yio MoHeTy. B pesyisraTte
aToro 06A3aTeJIbHO NPOH3OHAET ONHO M3 ABYX coOBITHIl (pHc. 17).

«BBIIIAJIA pelIKa» ¢ BBINAaJ 0[)&.‘1’




Tak kak mnpeamojaraercsi, 4To MOHETA HWJeAJbHAS, T.e. OHA Tpa-
BHILHOH tpopmm B COCTOMT H3 OJHOPOAHOTO MeTajjaa, TO CcODRITHA
A u B B HameM npuMepe paBHOBO3MOXKHBIE M OJHO M3 3THX COORITHI
00a3aTeILHO IPOM30MIET.

T'oBopAT, uTO COGHITHIO A OGAATONPHATCTBYET OAWH caydai, coGI-
THIO B OJaronpHATCTBYeT TOKe ONHH CJIy4ail — Bcero ABa cJaydasd.

BepoaTHOCTEIO COORITHA A HA3LIBAIOT OTHOINEHME KOJHIECTBA CJIY-
yaen, GJArolnpHATCTBYIONMX CODBLITHIO A, K UMCJIY BCeX PABHOBO3ZMOMK-
HBIX CJIYYAEB, OJIMH M3 KOTOPLIX 0653aTeJLHO LPOMU3OHjET.

Takum obpasom, BeposSTHOCTHL coOBITHS A paBHA % OueBnusiHO, YTO

B 9TOM IpPHMepe BepPOATHOCTL COOLITHA B Takke paBHa %.

Cayuaii eMoHeTa BeTaja Ha pebpos cuHTaeM HeBePOATHRIM H He
YUHUTHIBACM.

B paccmoTpenHoM npuMepe coObITHe A MOXMKeT NPOM3OHTH, a MoKeTr
He TPOH3OHTH, AHAJIOTHYHO H cOOBITHe B MoXKeT NMPOH3OHTH, a MOIKeT
He NPOM30MTH, HO OJHO M3 3THX coOMTHII 0bsA3aTentHo nponzoiiger. Ta-
KHe cODBITHS HAsLIBAIOT CAYYalHBIMM COOBITHAMM.

lMpumep 2. Ilycth Ha croa GpocaloT MrpajbHeI Kyouk. [Ipeanona-
raercs, 4To KyOHK HealbHEIA, T.e. HAKAKOe YHCI0 O0YKOB NpH 00Jk-
MIOM YMCcje HMCHBITAHWN He BhlNajaeT vdamge Apyrux. Bosmosxssl 6 cay-
yaep: Belnajenne 1, 2, 3, 4, 5 1 6 ouKOB. ITH CIAyYaH PABHOBO3MOMHBI
M OIMH W3 HEUX obaAsarenbHo mpousoiaér. Ilyers coburtme C 3akiaoua-
eTcdA B BhINaJeHHH YETHOTO YHCJIa OYKOB, a coOrITHe B — B BRINIAJIeHHH
uHcaa o4KoB, KparHoro uucay 3. Cobeituio C GaaronpMaTCTBYIOT TPH
cayuasn: seiajenwe 2, 4 1 6 ouxos, cobuTHIO B — j1Ba ciy4asi: BeIIAa-
nenaue 3 m 6 OUKOB.

BepoaTHocTE: cobriTHA C paBHA OTHONIEHHIO WHCJA COy4YaeB, Giaro-
NPHATCTBYIONIMX cobuITHIO C, K YMCJY BCeX PABHOBOZMOIKHBIX CJYUaes,
a Takux ciaydaen Toubko 6. Takum obpasom, BeposTHOCTH cobuiTHs C
paBHa % = é Ananormano nojsxy4yaemMm, 4To BepOATHOCTL cobniTHst B pas-

lMpumep 3. Jloe urpaor B Takyio urpy. Ouu Gpocaor jasa kyOu-
Ka. ITepBElil mosyuaeT ouKo, ec/iM BeImafaer cyMma 8. Bropoit moayuaer
O0TKO, ecJIH BHIIagaer cymMma 9. CropapepamBas JH 3TO Hrpa?

Pewenune. Byaem cuurTath, UTO MIpa clHpaBejjHBasi, ecjd Be-
POATHOCTHE BBIHI'DATHh OYKO YV KadJoro H3 COIepHHKOB OJlHA H Ta Ke.
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1) [e o 2) e o 3) [e o|4) s| D) .
s«cymMMa paBHa 8+ L . .
L] L] L] L ] L . L ] .
L ] L] L N . @ . L]
L - . &
. L] L N . ® L
1) [e o] 2) [e o] 3) [e o]|4) Py
«CYMMa paBHa 9» .. . .
. ® L L L
L . @ L L e
L ] L ] L] .
Puc. 18 = ’ 6. L L

IMoacumraeM umHcsio GAATONPHATHRIX CJOYYaeB JIJIA KaKAOTO COORITHA
(puc. 18).

Jna cobeitua A ecrs 5 OGnaronpHMATHRIX ciayuaeB, Aaas  cobhbl-
sl B — ronbko 4. YTobsl NOACYMTATE BepPOSTHOCTH COOLITHI A n B
B 3TOM IOpHMepe, HAJO ONPede/IUITE "THCJAO0 BCeX BOIMOMKHEIX CJOYYIaeB,
OINH M3 KOTOpeIX obsasareinsHo npouaoijaér. Ha neppom kybGuke mosker
BRIIACTE OJJHO H3 IHeCTH YHCeJ; JUIH Kaxdxaoro H3 HUX Ha BTOPOM KY-
OHKe MOKeT BEINACTHL OJIHO M3 IIECTH YWCes, T.e. YHCNO BeeX caydaen
6-6=36.

5
BeposarHocts cobbiTHst A paBHa ﬁ , & BepoOsATHOCTEL COOLITHA B pas-

E

Ha ;_6' Tak kak é > % , TO BePOSATHOCTH COOBITHS A GoJibille Bepo-

ATHOCTH coORITHS B, ciefoBaTe/bHO, HIpa HECHPABEIIHBASA.

Ecau cobeiTHe He MOXeT NPOH30UTH B JJAHHOM OIlbITe, TO €ro Ha-
3BIBAIOT HEBO3MOXKHBIM cOOBITHeM. BepoATHOCTH HEBO3MOXMKHOIO COOLI-
THA paBma 0.

Hanpumep, Bemagerne (0 ouKoB NpH NoAOpACHIBAHWH HIDAJILHOTO
KyOMKa — 9TO HEeBO3MOKHoe coOriTHe. Ero BeposaTHOCcTh paBHa 0.

Ecnu cobriTHe 064A3aTeIbHO NPOM3OHAET B NAHHOM ONLITE, TO €ro
HA3EIBAIOT JOCTOBePHBIM coOmITHeM. BepoATHOCTE AoCTOBEepHOro cOGEI-
THA paBHa 1.

Hanpumep, seimasenue He Gosee 6 oukoB npu mnoadpachiBaHHN
HIPAJILHOTO KYOHKa — 5T0 JlocToBepHOe cobhiTHe. Ero BeposATHOCTH paB-
Ha 1.
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166.

Bpocalot urpankHblil Kyouk. lMoacuuraitte BeposITHOCTL COBLITUS:
a) A: «Bbinagaer 5 oukoB»;

0) B: «BuiNagaeT 48THOE YWUCAD OYKOB»;

B) C: «BbiNAf@eT HeYeTHoe YUCNO OYKOB»,

r) D: «BbiNafaeTr YMCNo OYKOB, KpaTHoe 3»,

3apnaun [Janambepa. a) Monera Opocaetcs figa pasa. Kakopa ge-
POATHOCTL TOrO, Y4TO XOTH Obl OAWH pa3 BuiNapeT rep6?

6) MoHeta Gpocaetca Tpu pa3a. KakoBa BepOATHOCTbL TOro, 4TO
repo BLINaaer no kpaideit mepe oauH paa?

M2 awmka, rge HaxoaaTca 2 YEpHLIX M 5 GenbiX Wapoe, BbIHYT Ha-
yran ogvH wap. KakoBa BeposiTHOCTL TOrO, YTO BbIHYT:
a) YyepHbIn wap; 0) Genwbliid wap?

MNop6pockte moHety 50 pa3. Ckonbko pas Beinan open?
Ha pByx kaptoukax Hanucanm 6ykeel A v [, no-

a)
NOXWAW KapTOYKK Ha CTON GYKRaMK BHU3 B Npo-
uasonLHoM nopspke (puc. 19, a). Kakosa ee-
POATHOCTL TOro, YTO nNocne nepeBopaJYvBaHus
KapToyek noaysmtca cnoeo «[A» (puc. 19, 6)?

Ha Ttpex kaptoykax Hanucanm Gyksel E, H, T,
NONOXWNK KapTOYKKM Ha CTON OYKBaMW BHW3
B npouasonsHoM nopaake. Kakoea Bepoat-
HOCTL TOrO, YTO MOCNe NepesopayvMBaHMAa Kap-

6)
To4ek nonyyutcst cnoBo «HET»?
Ha yeTwipéx kapToykax Hanucanu Oykesl K, O,
N, 9, nonoxunu KapTouku Ha CTon OyKBamu
BHM3 B NpPOM3BOALHOM nopsiake. Kakona Be-
POSATHOCTL TOrO, YTO Mocfe MnepesopaynsaHns

kaptoyek nonyuutca uma KOJIA?

Ha yetwipéx kapToykax Hanucanu oykesl A, C,

A, W, nonoxunu KapTouku Ha cTon Gykeamu PUC. 19
BHW3 B NpOU3BONLHOM nopagke. Kakoma Be-
POSITHOCTL TOFO, YTO NOCNE NEepPeBOpaYuBaHUA
kaptoyek nonyyutcs mmsa CALLA?

CuHONTMKKM 06eLWaloT Ha Cneaylollei Heaene 2 CONHEeYHLIX OHS W
5 nacMypHeix. Kakoe coOkitTue Donee BEpPOATHO: «BOCKpeCeHLe —
CONHEYHBLIA IeHb» NN «BOCKPECEeHLE — MAaCMYPHbLIN AeHb»?

Wz 28 kocteit AOMUHO BLIOMPAIOT Hayrag ofHy

KocTb (Ha pucyHke 20 wsoOpaxewa kocte |* * *| *,°
¢ cymmoit oukoB 11). KakoBa BepOATHOCTL Bhl- |(@ & e o4 o
OpaTh KOCTbL C CYMMOW OUKOB:
a)0; 06)2; B)6 r)107 Puc. 20
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Bpocaiot urpankHelil Kyouk. Kakoea
BEPOATHOCTL TOMO, YTO BLINAAET Y-
CNO OYKOB: 2 1
a) pensiwieecs U Ha 2, u Ha 3; 6 3
0) penauieecs Ha 2 U He pAensilee- 4 5
ca Ha 3;
B) penauleeca Ha 3 U He aensulee-
csl Ha 2,
r) He pensdwieecqa HU Ha 2, HM Ha 3;  Puc. 21
n) pensieecs wnm Ha 2, unn Ha 37
Pewwure aapauy, mcnonsays pucyHok 21.

Epocalo*r ABa UrpankHblx Kyouka. Kakoga BeposiTHOCTb COOLITUA:
a) A: «CyMMa OYKOB paBHa 2»;

0) B: «cymMma oukoB pasHa 10»;

B) C: «cyMmMa OYKOB paBHa 12»;

r) D: «cymma oykoR pasHa 13»;

N) E: «cymMa O4KOB paBHa 1»;

e) F: «CyMMa OYKOB paBHa OAHOMY M3 HaTypanbHbIX Yucen 2, 3, ...,
11, 12»7

B nepeom paay MukpoasToGyca uMeetcs Tonbko 3 mecta. Ha Hux

cobupaloTca CecTb [BOE MYX4YMH W OfHa XeHwwHa. Kakoea Bepo-
ATHOCTL TOrO, YTO MYXUYMHLI OK&XYTCH pspom?

Bbpocaot gge moHetsl. Ecnv Beinagyt aga opna, 1o Bewmrpan 1-i,
ecni BbLINAAyT Opén n pewka, 1o Bemrpan 2-n. Cnpagepivea v
arta urpa?

bpocaioT aga urpaneHeix Kybuka. Ecnm cymma oykoB 11 — eemrpan
1-i4, ;acnu cymma oykoB 12 — Beivrpan 2-i. Cnpasepnvea num ata
urpa?

Mpuaymaiite cnpaBefMBYI0 W HecnpaBen/IMBYIo WUIpy:
a) ¢ ABYMS UrpankHLIMKU KyouKamu; ©) C ABYMS MOHETaMM.

Buts 3apyman uyvcno, 3anucavHoe umdpamm 1, 2, 3, 4, 5 6e3 no-
BTOpeHun. Konst neltaeTcs 210 YMCno yragarte. Kakoea BeposiTHOCTL
Toro, yro Kons yrapaer 4ucno ¢ nepeoro pasa, eciv 310 YUCNo:
a) apysHauyHoe; 0) TpéxaHauyHoe; B) 4eTklpéxaHauHoe?

Kons sapyman uucno, sanucaiHoe umdpammn 1, 2,3, 4,5, 6, 7,8, 9
Ge3 noeTopeHun. BuTa neitaeTca aTo Yyvcno yrapate. Kakoea Bepo-
ATHOCTL TOro, YTo BWTA yrapaeTt yicno ¢ Nepeoro pasa, ecnu aTo
4yucno: a) agy3HayHoe; 6) TpexaHayHoe, B) yeTkipexaHayHoe?

40



TIpn pemeHdH pasHOOOPASHBIX NMPAKTHUECKHX 3a47a4 YACTO NMPHXO-
AWTCHA CPABHHBATE OJHOPOJHEIe BeJMUHHEI MEXAY coB0i, BEINHUCIATE HX
orHomenus. Jlojiroe BpeMs NoJ| YMCJIOM HOHMMAJIOCH TOJLKO HATYpPaJh-
Hoe uHcso (cofpaHue ejlHHMIL), NOJYYeHHOoe B peayiasTate cuéra. OrHO-
Mmenne KaK pesyiabTaT JeJIeHHsa OJHOr0 YHCJA HAa JAPYyroe He CUYATAIOCH
gmcaoM. Hosoe ompesesenme umcia OBUJIO AAHO BIIePBBIe AHTIHHCKHM
yuénbim Mcaakom Heioronom (1643—1727). B ceoeit « Beeobmeit apud-
MeTHKes OH nucan: «Iloj YMCIOM MBI IOHMMaeM HE CTOJLKO MHOMecT-
BO eJIMHHI, CKOJBKO OTBJIEUSHHOE OTHOIIEHHE KAKOH-HHOYIL BeIMUHHEL
K JPYroil BeJIMUMHE TOIO e pojla, UPHHATON HAMH 3a eIHUHHILY».

Caoso enponopmuss (0T Jjar. proporlio) 03HAYAET COPAZMEPHOCTE,
onpejieJIieHHOe COOTHOIIeRHe yacTeil Mesray coboii. B apeBHOCTH yuenue
o nponopnuAx 6e10 B GonemmoM mouére y nudaropeiiner. C npomopnu-
AMHM OHHM CBA3BIBAJM MBICJIHM O HOpHAIKe M KpacoTe B IpUpoie, O cO-
3BYYHBIX aKKOpJlaX B My3bIKe W rapMoHH#d Bo BcesenHoi. B VII kaure
eHauans Esxkmmza (III B. o H. 9.) H3N0KeHA TeopHsa OTHOIMIEHWH H IMpo-
nopnuii. Mz mponopnuy, KOTOPYH B COBPeMeHHOI 3alMCH MBI 3aIlMCHI-
BaeM Tak: a:b=c:d, EBKIn BEIBOAUT NPON3BOJHLIE NPONOPIUH (31eCh
a+b, cxd):

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

a:ec=b:d, (a-b):b=(c~-d):d, a:(a-b)=c:(c-d)

M JIOKASKIBAET OCHOBHOE CBOHCTBO MPOTIOPITHii.

HzBecTHEIIT HaM cnocob 3amHMcH NPONOPOHWII NOABWIICA He cpasy.
Emé B XVII Beke ¢ppannyszckuit yuénsiit P. [lekapr (1596—1650) za-
nHckIBaJ mponopuuio 7: 12 =84 : 144 rak: |7]12]84]144].

CoBpeMenHas 3a0ACHL MPONOPIAA ¢ MOMOILI0 3HAKOB JleJIeHAs W pa-
BeHCeTBA ObLia BBesleHa HemenkuMm yuénbim I'. JleiiGuunem (1646—1716)
B 1693 ropay.

WN. HbIOTOH A. H. Konmoropos 1. N.Yebbuués
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Emé B ApeBHHe BpeMeHA CYINECTBOBAJA NMPAKTHKA JAuW JeHer B3aém
(B nosar). 3aéMIHUK, BO3BpaIias Aoir, IJIATHI 3a NoJL30BaHHe 3aifMOM He-
KOTOPYIO 3apaHee OroBOPEHHYI0 cyMMYy ¢ KancibiX 100 B3ATHIX JleHeM HbIX
eJIMHAIL: «co cTa» (pro cento — natr.). Tak BOZHHK TEPMUH «IPOIEHT». 3a-
Jlaqd Ha 3aéMHBIe PACYETEHI OBLIA HACTOJLKO BAXKHEIMH, YTO HX BRJIIOYAJIH
B yueOHHKH apuQMeTHKH, coKpalasa ¢jIoBo cento Tak: “f . Cuuraior, uTo
OJlHax¢Ibl HabopIHUK THHOrpathuH HellpaBHJILHO HabpaJ 9To coKpalleHue
W noJgyuuics sHak %, KOTOPBIH Teneph NHMPOKO HCHOAL3YeTCH.

Pesxe, ueM CJIOBO «IpPONEHT», HUCIOJIB3YIOT CJIOBO «IPOMMJILIIE», O3-
Hauailnee OJHY THICAYHYI HacTh YHCJIA HJIH BeJIMUMHBI, H COOTBETCT-
Bylomuit apak: %o.

B pabGorax B.Ilackana (1623-—-1662), II. depma (1601 —-1665)
u apyrux marematuxkoe XVII Bexka GhIIM 3a/10)KeHEI OCHOBEI HOBOMH Ma-
TeMaTHYeCKOH TeOpPHH — TeOpHHM BepodTHocTeil. Bo BrOpoil mojsopuHe
XIX Beka OCHOBONOJArAIONHI BKJAJl B TEOPHIO BepPOATHOCTEH BHeCHH
pycckue yuénwie I1.JI. YeOmmén (1821-—-1894), A. A. Mapkos (1856 —
1922) u ap. K macroamemy BpemeHH B PoCCHH CIOMKHIACE CHILHAA
IIKOJIA TeOPHU BepodaTHocTeil. KpynHeHmMM eé npencraBuTesIeM ABJIAN-
e Anjpert Hukonaesna Kosmoropos (1903-—1987). A. H. Koamoropos
061 BejlaOMEMes yuénsiMm XX cronerds, BHécIHM OoabLInoid BrRIaj
BO MHOTrHe pasjiejlbl MaTeMaTHKH U eé npuiaoxeHui. MHoOro BHUMaHHA
vaeasa A. H. Koamoropos mpobjieMaM MIKOJBHOI'O MATeMATHYECKOro ob-
pasopaana. MM OblIa OCHOBaHA IMKOJA-HHTEPHAT (PH3HKO-MATeMATHIe-
cxkoro npoguna npu MIY ana cnocobHEIX IMKOJBHHKOB BCeH CTpPaHEIL.
Teneps sra mkoaa Hocur ums A. H. Koamoroposa.

I AHNMMATENBHBIE SAAAYNN

—.'.

A Mpya =2apactaeT AMAMaMM — 2a Hepenio niowans, 3aHdaTas nunu-
fIMW, yABavBaeTcs. 3a CKOMLKO Heaenk Npya NOKPLINCA NUAUAMUA
HaMoNOBUHY, GCNU NOAHOCTLIO OH MOKPLUICA NMAMAMU 3a 8 Hepens?

2181, HekoTtopbiit BUA GakTepuil paaMmHoxaetca co ckopocTuio 1 pene-
HUE B MUHYTY (Kaxaylo MUHYTY Kaxaas Oaktepusi paszfiBavpaercs).
Ecnu nocagute 1 GakTepuio B NYCTOI COCy/l, TO OH HaNONHWUTCS 3a
1 4. 3a KaKoe BpemsA HanoNIHMUTCA COCYA, eC/IK B Hero cHavyana no-
caguTk 2 baktepun?

“EFY 3 kypuust 2a 3 aHs cHecnm 3 siua. CKONLKO AWLL CHecyT 12 Kypuu
3a 12 pHei?

“EEEN 100 cummy 3a 100 gueid cwepaotT 100 kr 3epHa. CKOMBLKO KuJio-
rpammoB zepHa cwepat 10 cuumy 3a 10 aHeid?

“iZ8 3 mansipa 3a 5 aueit moryT nokpacuts 60 okoH. CKOLKO OKOH Mo-

Kpacat 5 manapoB 3a 4 aHs?
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2 3emnekona 3a 24 BblKOnalT 2 M KaHaBbl. CKONBLKO 3e@MNeKornoB
3a 54 puikonaiwT 5 M KaHasw?

N3 «BceoOuweit apupmetnkn» U. HelotoHa. Ecnu nucel, MoxeTt 3a
8 nHeit HanucaTb 15 NUCTOB, CKONLKO NOHAAOOMUTCA MWUCLIOB, YTOOLI
Hanucatk 405 nuctos 3a 9 aHeir?

Mepenucuynk B TeveHne 4 gHeit moxet nepenucats 40 nuctos, pa-
ootan no 94 B fieHk. Bo ckonbko aHeit oH nepenuwet 60 nuctos,
padortaa no 124 B aeHL?

Y xo0351ikn cnpocunu: «Xopollo N HecyTcs Baluv Kypbi?» — «Cuun-
TalTe caMu, — ObIN OTBET, — NOATOPLI KYPULL! 33 NONTOPa [IHA He-
cyT nontopa siiua, a Bcero y MeHsi 12 kyp». CKONBLKO $iUL, HecyT
KYpbl B OeHb?

3apnnara 8 100 ycnoBHbix eauHuy noseicunack Ha 10 %, notom
ewe Ha 109%. Ha cxkonbko NpoOUEHTOB MOBLICKMNACL 3apnnara 23a
2 paza?

Llena Toeapa g 100 ycnoBHbIX eanHnL noHusunace Ha 10 %, notom
ewd Ha 10 %. Ha ckonbko NpOLEHTOB MOHM3MNAach LieHa ToRapa 3a
2 pasza?

Llena Topapa B 100 yCnoBHLIX eAMHWL, CHayana rnoHWaUNachL Ha
10 %, notom noesicunack Ha 10 %. Ha ckonbko NPOLEHTOB MOHWU-
3Uflack WK NOBLICKMNACL LieHa Toeapa 3a 2 pasa?

Llena torapa B 100 ycnoBHLIX eMHWL, CHaA4Yana nMoBLICWNACL Ha
10 %, notom noHmaunace Ha 10 %. Ha cKonbko NPOLEHTOB NOHW-
3vnacke WM NOBLICMNACE UeHa TOBapa 2a 2 paaa‘?

WaBecTHo, 4TO NAowaau pasHuiX GUIyp paeHsl U naowans bury-
pLl paBHa CyMMe MoLageil cocTagnsaiowmx eé yacreil. Bolumcnute
nnowank (puc. 22): a) npaMmoyronsHuka ABCD; 6) TpeyronsHwka
ABC; B) TpeyronsHuka ADC.

BbluMcnuTe NNOWAAL MHOTOYrONLHUKA ([IMHLI CTOPOH B CaHTUMe-
Tpax ykasaHbl Ha pucyHke 23).

N N - b e,
Tal B ?
5 2
N T — 4
5 10
3 M |
i 6
o T2kl
Puc. 22 Puc. 23 3 6
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Mccneavem

—..‘,
195

[ee ¢purypsl HasuBalOT PAaBHOBEIMKUMM, ECJIN UX MJIOLLAAN PaBHbI.
a) Moctpoiite npamoyronbLHUK co ctopoHamu 6cm u 4 cm. MMo-
CTpoiiTe ABa NPAMOYrofbHUKAa, PaBHOBENUKME C MOCTPOEHHLIM.

6) Kakue cCTOpPOHLI MOXeT UMeTb NPAMOYIONLHUK, PaBHOBENWMKUIA
KBajpary co cTopoHoi 8 cm?

B) Kakoit HanGonbLWWiA NepuMeTp UMeeT NPSMoYrofibHUK, PaBHOBe-
NVKMiA Keagpaty co ctopoHoit 10 cm?

CTOpOHLI NPAMOYTONLHUKOB BLIPAXAIOTCS HATYPaNbHLIMU YMCNaMU.

AoxaAzasigAEM

"EKS [lBe paBHble (ULl HANOXWAM APYr Ha
apyra (puc. 24). [dokaxute, yto nnowaam
3aKpalleHHbIX GUryp paBHbl.

Puc. 24

‘[EE Bhlumucnute nnowaak TpeyronkHuka (puc. 25).

“LEC1 Ha pucyske 26 u3obpaxéd mapannenorpamm (YeTuLipéxyronbHuk,
NPOTUBONONIOXHLIE CTOPOHLI KOTOPOro MNONApPHO NapaniefibHbl).
Buiyucnute ero mnowanes, ecim AD=3cm, BK=2cm.

“LEEN  Ha pucyHke 27 uzobpaxeHa Tpaneums (HeTLIpexyronbHuk, ase cTo-
POHLI KOTOPOro napannefibHbl, a Age Apyrue — He napannefbHbl).
Boiuvcnure eé nnowape, ecnu AD=5cm, BC=2cMm, BK =2 cm.

111 5) )
a B
S
Al Dl D C 1A D C
Puc. 25
|
B C B| c
A
/ /
/ /
/ 1 L L LN
puc. 26  +4H-K = puc. 27 44 K 2
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MHOXECTBO LeNbiX YMCen BKMIoYaeT B cebA MHOXeCTBO HaTypanbHbix =
uucen. Bam npeacront yOeMTLCS, YTO [N LenbiX YNcen BuINONHMKTCH
Te Xe 3aKOHbl CNOXEeHWA W YMHOXEHUA, YTO W AnA HaTypanbHbX, U ue- - o

Maysas masy 2, Bil NO3HAKOMUTECH C LOALMMA YUCHAMW, HAYWMTeCH &
' ““ WX CPaBHWBaTL, BLINOJHSTL BCE apuMeTMHecKkue [eHCTBUS C HUMMA. |

NBIe YUCHA, KAK U HATYPANIbHLIE, MOXHO U300paXaTL TOYKaAMKU KOOPAM-

(TepMoMeTp), CKOPO Bl YORAWUTECH, YTO OTPULIATENbHBIE YUCNA UCNONb- |

HatHOW ocu. C npUMeHeHWeM LenbiX 4Mcen B ObiTy Bbl YXe 3HaKOMHI [
{
i

3YIOT NPU W3YYEHWH He TOMNLKO MaTeMaTUKK, HO W [APYTHMX LWKOJMbHLIX

npeaMeTos.

Tepmomerp, u30bpaKéHHEIH Ha pHUcyHKe 28,
nokaseiBaet Temneparypy 7° remna. Ecim temme-
patypa nmommusuTeds Ha 4°, To TepMomerp Gyjer
NOKAa3LIBATE 3° Temna. YMeHBIIeHHUIO TeMIepaTy-
pPhl COOTBETCTBYET AeiicTBHe BHIMMTAHMA:

7-4=3.

Ecim remneparypa nonmaates Ha 7°, To Tep-
momeTp Gyjier nokaseiBath 0°. YMennmenuio Tem-
nepaTypsl COOTBETCTBYeT JeiicTBHe BEIYMTAHHA:

7-7=0.

Ecim e TeMmepaTypa HmoHH3HTCA Ha 87, To
TepMoMeTp nmokasker —1° (1° moposa). Ho pesyis-
TAT BRIYMHTAHHA 7 — 8 HeJL3dA 3aHCATH C TIOMO-
B0 HATYPAJLHBIX UHCeJ M HYJA, XOTH OH HMe-
eT peasbHBLII CMEBICI.

Orpuuarenshbie uensie uncna

Puc. 28



IIporiumiocTpApyeM BRIUHTAHME HA paAfie MeJBIX HeOTPHIATeNbHEIX
qucell.
1) Or umena 7 orcunMTaeM BiIeBo 4 yMcaa W HOJAyYHM 3:

0,1,2,3,4,5,6,7,8,9,10,11, ... 7-4=3.
\ -4
2) Or umena 7 orcuMTaeM BieBo 7 uMcen M noayumm 0:
0,1,2,3,4,5,6,7,8,9,10, 11, ... 7-7=0.
=7

OrcunraTh B pAAY HEOTPHUATENLHBIX LeJLIX UMces oT uucia 7 Bie-
Bo 8 umcen nednssa. YUrTobnr geiicrere 7 — 8 cTalio BRINOJHWUMLIM, paciiy-
PHM psiji HEOTPHIATENLHLIX IeJbiX 9uce. Jlas sroro sieso or mynis sa-
numeM (copaBa HaJIeBO) IO MOPAAKY BCce HATYPaJbHBIe YHCHa, AobaBiAd
K KajmJIOMY H3 HHX 3HAK ¢—¢, MOKasLIBAOINHNA, Y4TO 2TO YHCJIO CTOHT
cjeBa OT HYJA.

Samuen -1, -2, -3, ... yATar eMuHyC 1o, eMmuayc 25, eMHHYC 3»
H T.H.:

IomyueHHEI pAx uMces HA3LIBAIOT PAZOM UeasIXx uHcena. Touxknm
cJieBa M cIlpaBa B 9TOH 3allHCH 03HAYalOT, YTO PAJl MOMHO MPOAOJKATH
HeorpaHHYeHHO BIPaBO W BJCBO.

Cnpasa ot uncna 0 B 3ToM pAAy paclojioyKeHLl YHCJA, KOTOphIe Ha-
3BIBAIOT HATYPAJBHBIMH HJIH IeJBIMH IOJOKHTEIbHBIMH.

Cnesa or yncyaa 0 B 2TOM psjly pacnojio’KeHbl YHCJa, KOTOphie Ha-
SEIBAIOT IEJLIMH OTPHIATe LHEIMH.

Yucio 0 He ABIAeTCH HHU MOJIOMKHTEJbHLIM, HH OTPHIATEIbLHBEIM UH-
ciaom. OHO paspiesisier HOJOMKMUTeNbHBIe M OTPUIATe/bHbIE WHCJA.

Takum obpasom, paja WeabIX dHces 0DpasyioT HaTypalbHbLIe YHCia,
nejbsie OTPHIATe/bHLIe YHCAa W YACHO HYJb.

Pap nmenwix umcen sBiAserca GecKOHeUHBIM MHOMKECTBOM, & YacThb
ITOr0 pAja — Bce IleJible YHC/A, 3aKJIOYEHHBIe MeXJAYy KaKHMH-HHUOYIb
ABYMA 3alaHHBIMH IeJBLIMH YHCIAMH, — ABIAETCHA KOHEYHBIM MHOMKe-
CTBOM.

?EEB MOXHO N¥ NPOMNNIOCTPUPOBATL Ha PAAE HeoTPUUATEeNLHLIX Yucen
BblYMTaHUE:
a) 7-4; 0)7-T; B) 7-8?

?EEI! Kak nonyuute paa uensix yncen?
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JEFA  Kak HaswiBaioT wucna, pacrnofioxXeHHsle B psay Lensix yucen:
a) cnpaea oT Hyng; ©) cneea OT Hyna?

f1203.

?EI! Mpouuraiite uucna: +2, -3, 0, +7, -9.

a) Kakwe w3 3atux yucen pacnono-
XeHLl B pAAY Uensix Yydcen cripaea
OT Hyn§; cnesa ot Hyns?

0) Kakne ua atux uucen sBnsior-
CH NONOXUTENILHLIMU, OTpUUATESIb-
HbIMKU?

[MpouuTaiite 3anncu M oOLSACHUTE
WX CMBICN:

Mocksa -2° Kanyra -8°,

Aensetca nu yucno 0: a) NoNnoxuTenbHbIM, ©6) oTpUUATENbHLIM?

+2 53/ 0

PR

\

-\:’ I\‘-. ’9

_—

B) 6° Bhilwe Hyns;

Teepb  +3°.

Mcnonkayn sHaKK «i» W «—», 3anuuunTe:
a) 3° Tenna; 0) 4° Tenna;

r) 2° mopoaa; n) 5° Huxe Hyns;

Mpuseante npumep:
a) KOHEeYHOro MHOXECTBa 4ucen;
6) GEeCKOHEYHOro MHOXecTBa yucen.

e) 1° xonopa.

"POTHBOI’IOJIO)KHI:IE yucna.

Moayne uucna

CunTaior, UTO €M mepej IeJLM UHC/JA0M HOCTABHTEH 3HAK «+», TO
9T0 He MAMEeHseT CAMOro 4ucja.
Hanpumep, uneso 5 MOMHO 3anHcaTh Kak +5, 4Heno —5 Kak + (—5):

5=+5, -5=+(-5).
[ToaroMy pAA MeJIBIX YHACE] MOMKHO 3allHCaTh B BAJE:

TOJIO7KHBIMH .
Hanpumep, +1 u -1, -5 u +5, +10 u ~10 — nporHBONOJIOKHEIE

HHCIT

a.
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Eciu nepeji MeJkIM YHCJAOM MOCTABATH 3HAK «—», TO MOJYIATCS UH-

€JIO, eMy IPOTHBOMOJIOMHOE:
-(#1)=-1, =-(-2)=+2.

Hyne cunTaeTcss IPOTHBONIOAOKHEIM caMomy cebe: 0=-0=+0.

YUncno, NpOTHBOIIOIOMHOE YHCIY @, 0003HAYAIOT —a. 3aMeTHM, 4YTO
YHCIO —a MOKeT OBITH IOJOKHTeIbHLIM, OTPHIATENLHBIM WJIH HYJIEM.
Hanpuwmep, ecim a=+2, To —a=-2, Tak Kak —(+2)=-2; ecim a=-3,
TO ~a=+3, Tak Kak —(-3)=43; ecsitt a=0, 10 ~a=0, Tak kak —0=0.

Bpejém nonsaTHe Moayaa, wiH abcoJIOTHON BeJHUMHBI YHCIA.

MO&!J’I&M NOJOKHTEJLHOI'O YMHCJJA HAZBIBAKOT CaMO 3TO YHCJIO.

Hanpumep, moayiem umcia +3 spiasiercs YMciao +3, DHIIYT:
[+3|=+3.
MOMJ‘IEM OTPHUHATEIABHOI'O YHCIIA HASRIBAKT NPOTHBOIIOJOIKHOE eMYy
(o103 HTeILHOR) UHCIIO.
Hampumep, monyieM uncsa —4 ABIAeTcA 4YHca0 +4, MANIYT:
[-4]|=+4.

Takum obpasom,

MOIYJdE IeJOoro, OTJHYHOIO OT HYJAA YHCIAa eCTh MOJOKHTeJbHOe
THCIT0.
[lpo*runononoxmue YHEIA HMEKT OJHHAROBEIH MOIYJb:

la|=|-al.

Hanpumep, |+3|=|-8|=+3, |-5|=|+5|=+5.
Moayaem uncaa 0 apasercsa aucao 0, numyt: [0]=0.

Kakue uncna HaswLiBaloT NPOTUBONONOXHLIMKU? MNpuBeauTe nNpUMeps!
NPOTUBONOJNOXHBLIX YMCes.

?EB Kakoe yucno npotveononoxHo uicny 07

?EIE YTo nonyuutca, ecnu nepep LENLIM YUCNOM MOCTABUTE!
a) 3HaK «4», 0) 3HAK «—»7

UTo Ha3LIBAIOT MOAYNeMm:
a) NONOXWUTENLHOro LIeNoro Yucna;
0] oTpyUaTeNBHONo Uenoro yuecna,
B) uucna Hyns?
“FIFN Kakve Yncna uMeloT oavHakoBbliil Moaysib? MpuBeamuTe npuMepsl.

?KE! [na kakoro uMcna Moayns — NPOTUBOMONOXHOE eMy uucno?
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3anucek — (—2) ydTalT TaK: «4MCno, NPOTUBOMONOXHOE MUHYC ABYM»
WK «MUHYC MUHYC 2». [MpounTaiiTe 3anuck yucna U ynpoctute eé

no oGpaally:
a) +(+2)=4+2; 6) -(-2)=+2;

?E{Eﬂ Kakuwe yucna nonyuarca, ecnu nepep yucnamum —1, 3, 0, -6, 7 no-
CTABWTL: a) 3HAK «i», O) 3HAK «»?
?SIE Kakwe uz uucen -5, 6, 8, —10, 0, +4, -0 asnqaoTCca:
a) nonoxuTencHuiMK, ©0) oTpUUATENLHLIMU?
FirA 3anonHute Nponycku, NpouvTaiiTe NONYYEHHYIO 3anuchk:
a) |+1]=..; 6) |-6]=..; B} |0| =k
r) |-3]|=..; Y |47 | = o) |-8]|=...
Fi8 Hailipute mopynm uvcen:; +2, -2, +5, -5, +8, -10, +100, +0, -3.
EXIfN Ykaxute gga PasNMyYHLIX YACNA, MOAYAU KOTOPLIX PaBHLI.
EFXXN [Ona kaxporo us uacen 2, 5, -3, 10, —17 ykaxute apyroe uucno,
UMeloLLee TOT Xe MOAyNb.
JFIM Hazosure iBa NPOTUBOMOMNOXHLIX YMCNA, UMEIOLMX MOAYNL:
a) 2; 6) 7; 8) 9; r) 8.
Buinonuute pelicteua (222—224):
EZ78 a) |+6]+|+7]; 6) |-9]+|-8];
B) |-6|+|+7]; r) |+8|+|+9].
EZZd a) |-9]|-|-6]; 0) |-5]|-[+3[;
B) |-20|-|-6]; r) |-17]-]-8].
EEZZE a) [-7|+(+5|+|+8|+|-10];
6) |+12|+|-2]|=|+10]| +|-9];
8) |+18] +|-2|-|-5]|-|-15];
r) |-10|+|-2|-|-8]+|-5].
“E*1IW HasoBuTe YACNO, MOAYNL KOTOPOro PaBeH:
a) +5; 6) +8; B) +1; r) 0.
CKONLKO Takux yucen MOXHO Haapath?
F*74 Ecnu uenoe uyucno oG03HA4YeHO OYKBOI a, TO MPOTUBONONOXHOE
eMy Yyucno 0603HayaloT —a. 3anonHuTte TatnuLly.
a 5 -3 7 -9
—-a -2 6 -8
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YF>¥A Bcerpa MOAYNL YMCNa paBeH caMoMmy yuchy, T.e. |a|=a? Ona
KakuxX 4ucen STO PaBeHCTBO BepHO?

“E>Z Bcerna nM Mopynb uMcnia paseH MPOTUBONONOXHOMY YMCHY, T.e.
|a|=—-a? [na kakux yucen aTo BepHO?

F*Z0  [Ing KaKoro 4Yucna BLINONHAIOTCS o0a ycnous: |a|=a u |a|=-a?
BepHo nm, yto |-a|=|a|?
FEZH Mawa no owmobKe cuuTaerT, uTto (-a) — 9T0 3anuck OTPULIATEALHOIO

yucna. Hazoeute takoe 4yucno a, 4Tobbl Yucno (—g_:) ObINO:
a) NONOXWUTENLHLIM, 0) OTPUUATENbHLIM, B) HYNEM.

glu

, CPGBHQHHE Uenbix yucen

H3 aByxX weapix unces GoJbiie TO, KOTOPoe B PANY WeJbIX WHCEJ
CTOMT TIpaBee.

Ecnu a Goasie b, To numyr a>b win b<a.
Hanpumep, 1>-1, -2>-6, 0>-5, - 6<-3, -10<2, Tak kak
B DAY HEJBIX UHCes

1 npagee (—1), (—2) npasee (—6) 1 1. .
W3 npapuia cpaBHeHHMS IejbIX YMCceJs cleiyer, uTo

Jrofoe NoJoRHTeJIbHoe uHeao Goasme O, a moboe oTpHIATENBHOS
ynesao mensme 0; moboe NMOJOKRHTENLHOe YHCea0 Goasme JoGoro
OTPHIATEJILHOTO.

OrpunaTenbHBIe UHCAa yA0OHO CPABHMBATE C MOMOINBID HX MOAY-
Jaeii. Tak Kak B pANY LeJBIX YHCeJl OTPHIATe]bHOE YHCIO0 ¢ GOJMbIIAM
MOJIyJIeM CTOHMT JieBee, TO

H3 JBYX OTPHIATEJLHEIX UHceJa GoJBIIe TO, ¥ KOTOPOro MOIYIL
MeHEIIe.

Hanpumep, Tax kak |-2| <|-6], To -2>-6.
Ecnw ymena a w b we paBHEI ApYr Apyry, To nmumyT: a# b. Haupu-
Mep, 5#3, -2#0, -T=+7.
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s, al

af

CpaBHWTe HaTypanbHble Yucna:
a) 425 n 452; o) 999 n 1000; B) 579 n 957;
r) 12456 n 12 459; n) 1300 w 1297, e) 13547 n 1354.

Kak cpaBHuBaioT uensie yucna?
Kakue uucna: a) Gonslle Hyns;  ©) MeHble Hyna?
Kakoe uMcno 6onbile: nonoxurensHoe unu otpuuarensHoe?

ChopmynupyitTe NnpaBuno cpaBHeHUN:

a) uenoro Yucna ¢ Hynem;

6) NONOXWUTENILHOrO YMUCNa C OTPULATENLHLIM;
B) OTPULATENLHOIO YACNA C OTPULIATENLHLIM.,

Cyuiecteyet nu:

a) Haubonblee HaTypansHoe YUCNo;

6} HaMMeHbllee HaTypansHOe 4YWCNo;

8] Hanbonbllee oTpuyarensHoe uenoe 4yucno,
r) HauMeHbluee OTpUUATeNLHOe LieNIoe YUCNO;
A) Havbonblee uenoe 4Y1ucno;

e) HauMmeHbLlee uenoe yucno?

CpagsHute yncna (238—240):

a)5un0, 6) -5n0; B) 7m0,
ry-7un0; a) 8w -7, e) -3 n 100.

a) -9 u -6; 6) -3 n -20; B) -7 n -15;

r) -25wu -1; n) -20 u 0; e) 0 n -40;

%) -8 u 13; 3) 128 u -300; M) -5 u —6.

a) 728 v 800; 0) -296 u 1; B) —-999 u 2;

r) 0 u -500; n) 725 u 0; e) —600 u -5;

%) —856 n —100; 3) -51 n -510; un) 326 n 32.
33I1I|1UJHTE yucna B l'lOpﬂﬂ,KQ Bospacranuﬂ:

a) 400, -400, 0, 236, -528; 6) 752, 0, -35, —257, 432.
3anuwunTe ydcna B nopsaake youiga-

HUS: = ' {
a) -260, 367, 0, -8, 12, —400; ; 250! 367 O
0) -790, 790, 0, -9, -12, 425, e u —5
Haiinute pasHocTb: 2\ \’)‘" ,a,()o \
a) [+5]~-|-5]; 6) |-5|-|+5]; o U ™

B) |[+3|-|-3]; ) |-3]-|+3].

BepHo nu yTBepxaeHue: ecnu a=b, 10 |a|>|b|?

BepHo nu yTeepxpeHue: ecnu a>b, 10 |a|<|b|?

MoxeT nu ObiTL Tak, 4ToOLl a# b, HO |a|=|b|? MNpuBepuTe Npu-
Mepbl. Kak HasbiBalOT Takve yucna a U b?
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FZFA OOLACHUTE C NOMOLWLIO PsiAa HeoTpuuAaTeNbHLIX Yucen, novyemy
ecnu Ana Uenbix yiucen a, b U ¢ BepHLl HepaBeHcTea a>b U b>c,
TO BEPHO HepaBeHCTBO a >c.

CJIO)KGHIIB uesnbix 4Yucen

Cymma meswx gnces a u b (b+0) ecTh nesioe YHCIo ¢, OTCTOAIeE
B PAAY NEJLIX YHcea oT a Ha |b| umcesn mnpamo, ecom b>0, W BiAeRo,
ecan b<0. an 9TOM 4YMCJIa @ ¥ D HaAsSEIBAKIOT CJaraeMbIiMH H Iy T:

c=a+b.

Mpumeyanue. Ilpu a > 0 u b > 0 UM onpejileJleHHeM Mbl yiKe IOJb-
30BAJIACH, KOTJIA ONpeNeNsiId CHOMKeHHe HATYPANLHBIX YHCce.

lpumep 1. Oupepenum cymmy (+3) + (+6).

PeweHwne. Tak kax +6>0 u |+6|=6, 1o or uucaa +3 B paay ne-
JIBIX YHCeJ OTCYHTAaeM BIpaso 6 wmces:

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

+6
Taxkum ob6pasom, (+3) + (+6)=+9.

lMpumep 2. Onpepenam cymmy (—3)+(—8).
Peweuwne. Tak kak —-8<0 u |-8|=8, To or uncaa —3 B pagy ne-
JIBIX WHCesI OTCUHMTAEM BJEBO 8 wuucen:

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

Takum o6pazom, (—3)+(-8)=-11.
PaccMoTpeHHBIe NPUMepPHl HOATBEPXKAAIOT NPaBUIO:

uTO0BI CJIOKHTE [BA WHCJIA OJHHAKOBBIX 3HAKOB, HANO CJOKHTH
HX MOJYJIH M NMOCTABHTE Nepe/l CYMMOH 3HAK CllaraeMaix.

Emé pas mopuepkném, uro

CYMMa MOJIOAKHTEJBHBIX YHCRJI ¢CTh MHCI0 MOJIOKHTeIbHO?, a4 CYM-
Ma OTPHUHATEJBHLIX YHCeJ eCcTh YHCIO0 OTPpHIATelLHOe.

Ha ocrnoBanwy 5TOro NpaBHIa HMeeM:
+N+EN=+(7T+9)=+16=16, (-2)+(-3)=-(2+3)=-5.
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lMpumep 3. Onpepenum cymmy (—3) + (+8).
Pewenwue. Tak kak +8>0 u [+8|=8, 1o or uncna —3 B pany ne-
ABIX UMCEJ OTCUMTAEM BHPABO 8 umcen:

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

+8

Taxkum o6pasom, (—3) + (+8) =+5.

aaME’I‘HM, HTO MOJAYJE HNOJOFKHTJIBHOI'O cJlaraemMoro BoJbine MOJYJIH
l:rrpluu,la'reflworo CIAraeMoro, A CYMMa — [OJIOKHTBHOE YHCIO0, PABHOE
+8|—|-3|.

lMpumep 4. Onpepennm cymmy (+3) +(-8).

Peweuune. Tak kak -8<0 u |-8|=8, 1o or uncna +3 B pany ue-
JBIX YHMCe]I OTCUMTAEeM RBJIeBO 8 upce:

seey _70 _6' _,50 _4! _3_' _2_l _1! 0. +10 +2_. +3. +4| +5o e
' -8

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

3/leck MOJYJL OTPHIATENRHONO ciaraeMoro GoJikiie MoOJyJisl HoJo-
JKMTEJILHOTO CJIAaraeMoro, a CyMMa — OTPHIATe/bHOe YHCJIO0, paBHOe
= (|-8]-[+3).

PaccMmoTpeHHBIe IIPUMEpH! HOJATBePXMAAIOT IPaBHJIO:

UTOOBI CJAOAKHTH ABa UMcIa Pa3HBIX 3HAKOB H C PaAasHBIMH MOIYyJA-
MH, HaJ0 W3 OoNbIIere MoAyJs BeIMECTE MeHLIOWI M Nepen pas-
HOCTHIO TNOCTABHTH 3HAK CJIAraemMoro ¢ GONBIIHM MOJAYJIeM.

Ha ocmoBammm sTOro nmpaBHJIA HMeeM:

(+17) +(-20)=—(20 - 17)=-3, rak Kax |-20|>[+17|;

-2)+(+1)=—-(2-1)=-1, rar kak |-2|>|+1|-

Mpumep 5. Onpepenam cymmy (+5) +(-5).

Pewenue. Tak kak —5<0 u |-5|=5, 1o or uncna (+5) B pagy
HeJIBIX UMce] OTCUMTAeM BJIeBO 5 umces, mogyuum umceno 0:

s —3,-2,-1,0,+1,+2,+3, +4, +5, +6, ...
' ~5

Taxum o6pasom, (+5) +(—-5)=0.
ITOT NpUMep NOATBEPIKIAAeT IPABHIO:

i CYMMa IPOTHBOIOJIOMKHBIX UMCENI PABHA HYJIO.

a+(—a)=0.
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Ha ocHOBAaHHHM 5TOr0 MpaBHJA HMeeM:

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

Jlna mio6oro mesoro gmMeaa a:

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

Hanpumep, 0+ (-3)=-3; (+5)+0=+5; 0+0=0.
YUrobsl HAlTH CYMMY HECKOJBKHX WHCeJ, HYMKHO HallTH CYMMY ABVX
MepBLIX YHceJd, K Hell npubaBATL TpeThe YHCJIO M T. /.

Fi256.

C nomolsio psifa uensix Yucen onpefienute cyMmmy:
a) (+3)+(+2); ©0) (+3)+(-2); B) (-3)+(+2); 1) (-3)+(-2).

Kak cnoxurs ABa Yyucna:
a) ¢ OMHAKOBLIMM 3HAKaMK, 0) ¢ pasHLIMW 3HaKamu?

Yemy paBHa cymMMa NpOTURONONOXHLIX uncen?
Yemy paBHa cymMma Lenoro yucna u Hyns?
Mcnone3ysi NpaBuno CNoXeHwus, BelYUCAUTE:

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

B) -5+(-6); r) -5+(-9); n) -6+(-1); e) —-1+(-6).
Buiuncnure (253—254):

a) -1+(-2); 0) -2+ (1), B) ~2+(-4);
r) =54+ (-1); n) -3+ (-8); e) -4+ (-11).
a) -9+ (-2); 6) -7+ (-3); B) —13+(-8),
r +12+(+23); n) -25+(-7); e) +18 +(+42).

Mcnonb3ys NpaBuno CNoXeHusl, BLIMUCIUTE:

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).
Haiipute cymmy:

a) -1+(+2); 6) +54+(-2); B) -4+ (+1);

r) -8+ (+2), n +7+(-9); e) —10+ (+4).

3ameuanue. [INA yNpoLLEHUA 3aNUCKU CYMMBI Y NONOXUTENLHLIX cnara-
eMbix 00LIYHO OMYCKAloT 3HaK «» W cKOOKkW. Hanpumep, Bmecto +3 + (+8)
nuwyt 3+ 8, 1. e.

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

AHanornudo -5+ (+9)=-5+9.
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yﬂpOCTMTG 3anuck CYyMMBI:
a)-5+(+7)=-5+T; 0) -8+ (+9); B) -9+ (+7);

r) +3+(+7); n) +8+(-13),; e) +9+ (—17).

HazoBuTe 3HaK Kaxnoro cnaraemoro:
a) -5+8;0) 5+7; B) —13+(-9); r) —91+26; o) -95+(-13).

Buiumcnute no oopasuy (259—263):
755+ (-983) =~ (755 + 983)=- 1738 +7’55

983
1738
a) —102 + (-98); 6) -33+(-167); B) —128 +(-12);
r) 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) 151 +(-87); n) 17 +(-256); e) 476 + (-253).
a) —170 + (- 250); 0) —350 + 480; B) 7805 + (—454);
r) 1306 + (—2514); n) —8576 +(—1720); e) —6060 + 3903.
Buiuvcnute no oopasuy:
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); r) =7+(-2)+(-10);
) 8+(-9)+(=7) e) =3+ (-4) + (=5) + (-6);
X) -4+8+(-9)+3; 3) 84+(-10)+(-12)+ 3.

BGKOHM CNNOXXEeHUA LUenbixX ynucen

,u.!!ﬂ JI0OBLIX HeJibIX uuces a ¥ b BelNoOJHSeTCH nepemec'm'rem.nuﬁ
BARKOH CJIOKeHMA:

cyMMa JIBYX UeJBIX YHCeJ He 3aBHCHT OT Hnopsajka cJaraemMbix:

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



Hanpamep, -3 +(=5)=—-5+(-3).
Ilns mo6BIX MedLIX YHces @, b M ¢ cHpaBe/lIHB coUeTATEeJLHEINH 3a-
KOH CJIOMKeHMHA:

uTo0Bl K CyMMe JBYX UeJLIX YHces] NpHOABHTH TpeThe LeJioe M-
€J10, MOMHO K NePBOMY UHEIY NPHOABHTE CYMMY BTOPOI'O M TPeTh-
ero — peayasTaTt GyjeT TOT xKe:

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

Crnpape/IMBOCTh 1IePEeMECTHTEJBHOIO M COYeTATEJIbHOI'O 3aKOHOB
CJOKeHUS TEJBIX YHcel] MOXKHO NOKA3aTh, UCHONL3YS NPABHIA CHOKe-
HHSA T[eJbIX YHCceJ M CHPABe/UIMBOCThL DTHX 3AKOHOB JUIS HATYPAITLHBIX
qHCcel.

Hanpumep, 4Tobbl A0Ka3aTh, 4TO CYMMbI —3 + (-5) u -5 + (- 3) pas-
HEI, 3aMeTHM, YTO Kay/as U3 HUX OTPHIATEeJLHA W MOJYJL Ka)cIod us
HHX HAXOJHTCH CJOMKeHHeM MoJiyJeil ciaaraeMiix: 3 +5 |1 5+ 3. A na oc-
HOBAHHMM IIePEMECTHTEJILHOTO 3AKOHA CJIOMKeHHA JUIA HATYPAJIBHBIX UM-
ceJl cyMMEI 3+ 5 |1 5+ 3 paBHBL. 3HAYHAT, PABEHCTBO —3 + (- 5) =5+ (-3)
BepHO.

B cnpaBeJ/IHBOCTH 9THX 3aKOHOB MOXKHO yOe[MTHCSH H € INOMOIILIO
pHala DedbkiX YHCeJl.

C noMompio NepeMecTATEIHHONO H COUeTATeNLHOIO 3aKOHOB CJIOMe-
HAA MOXKHO MOKAa3aTh, YTO CYMMY HECKONBKHX IJBIX claraeMbIx:

1) Mo:xHO 3anmHCHIBATE Oe3 cKoOOOK,

2) mwobrle ciaaraemMble B Hell MOMKHO MEHATHL MECTAMH,

3) HekoTophle cliaraeMbie B Heil MOMKHO 3aKJIIOYaTh B CKOOGKH.

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

Hoxraxxem sT0:
a+b+ec+k=(a+b+e)+hk=k+(a+b+c)=k+((a+b)+c)=
=k+(c+(a+b)=(k+c)+(a+b)=(c+R)+(a+b).

IIpuBeaénnble BhIlle NPaBHIA NPUMEHSIIOTCS JUISL YIPOIIEHUS BbI-
quciaennii. Hanpramep,

34(-6)+(-4)+6+(-D)+4=
=@+ ((-6)+6)+(4+(-4)=-2+0+0=-2.

?EE 3anuwmTe Ana UenLIX Yucen a U b nepeMecTUTenkbHLIA 3aKoH cno-
XeHusi, chopmMynupyiiTe ero.
?EZS 3anuwute Ana UenLIX Yucen a, b U ¢ codetaTtenuHulil 3aKoH cno-

XeHus, chopmynupyiite ero.
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BblyMcnnTe, NPUMEHNS 3aKOHbLI CIOXEHUS:
a) 5+798+35; 6) (723 +59) + 17,
8) 357 +48 + 13; r) 488 + (596 + 12).

BuinonuuTe cnoxeHue U CpaeHWTe pe3ynerathl

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

B) 25+ 16 1 16+(-25); 1) ~8+(18+(-7)) u (-8+ 18) + (-7);
n) 13+ (=6 +(-7) n (13+(-6)) +(-7).

MNpuMeHUTe NepeMecTUTeNIbHBLIN 3aKOH CNOXEHWS:
a) 45+ (-10) =-10 + (-45);

o) 8+ (-35); B) —-13 +49; r) =17 +(-23).
lMprMeHnTe coyeTaTeNbHbIil 3aKOH CNOXeHWN:

a) 424+ (-3+7)=(42+ (-3) + T;

6) 56+ (-16+7); B) (-52+17)+(-9); r) -13+(-8+25).
3arnonHuTe NponycKu:

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

0) 6+ ... +(=1)=(-1)+(6+(-2));

B) =1+i5i+3=(3+(=0))+1:

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

Bbiuucnute, NPUMEHAs 3aKOHL! CROXeHWA:

a) 49 + ((-49) + 22); 0) —-12+ (12 +(-29));
B) (47 +(-58)) + (-47); r) (124 +59) + (-24);
A) =56 +17 + (-27); e) 49+ (-72)+62;
x) 36+ (-51) + 14; 3) -48 +(-19) +28.

Buuucnute no oopasuy:
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 —-44+(-1)+34+(-2)+(-3)+9;

n) 17 +17+(-8)+6+(-2) +8;

e) 4+(-6)+(-1)+(-4)+6+(-3)+ 1.

Belumcnute, npuMeHss 3akoHbl cnoxenus (274—275):
a) 1)+ (-2)+(-3)+(-4) +4+3+2+1;

6) (N +(-8)+(-3)+(-1)+1+3+5+7;

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

r) (-100) + (-99) + (-98) +... + 98 + 99 + 100.
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a) 14+(-2)+3+(-4)+ ... +9+(-10);
6) 1+(-2)+3+(-4)+...+99 +(-100);
B) (—1)+2+(-3)+4+...+(-9)+ 10;
N (1)+2+(-3)+4+...+(-99) + 100.

faubl wucna: 9, —11, 10. Yoeauteck, 4to cymma nioGbIX ABYX CO-
CeflHUX 4YuCen OTpuUATeNkHa, a CyMMa BCex TPEX Yucen NonoXu-
TenLHa. Hanuwure B CTPOUKY TPM yucna Tak, YTobbl CyMMa NioobIX
OBYX COCeAHUX Yucen Oblia MNoNoXUTeNbLHA, a CymMMa TPex uucen
OblU1a oTpUuarensHa,

Yoeautech, uto ana umcen 5, -4, -2, 5, -4, -2, 5 cymma nioObix
TPEX COCeHUX YUCeN oTpULaTeNbHA, @ CyMMa BCexX Yucen Nosioxu-
TenwHa. HanuwuTte B CTPOYKY CeMb YMCen Tak, YToObl CymMMma Jio-
OLIX TPEX COCEHMX Yucen Obina NONOXUTenLHa, a CyMMa BCex 4u-
cen ObiNa oTpuLaTensHa.

3anuunte U BLIYUCAUTE:

a) cymmy umcen 17 n -23;

6) cymmy uyucen -20 m 4;

B) cymmy uucna, npotueononoxHoro —13, u yucna -225;

r) cymmy yucna —26 1 uucna, NPOTUBOMNONOXHOIo —12.

K unicny a npubaesTe YMCNO, NPOTUBOMONOXHOE b:

a) a=12, b=-T: 0) a=13, b=16; B) a=15, b=T;

r) a=24, b=13; n) a=-14, b=T, e) a=-29, b=40,
Xx) a=-24, b=-13; 3) a=-16, b=-18.

Mepenuwmnre, 3aMeHWB x YUCNOM TaK, 4TOOLI NONYYMNOCH BEpHOe

paBeHCTRO:

a) (-6)+(-7T)=x; 6) -8+ x=-10; B) -8 +x=-3;
r) -8+x=0; n) -8+ x=-8; e) x+5=10;

X) x+5=0; 3) x+5=-3; ) x+5=-8.

pﬂSHOC‘I‘b uenbix ymncen

PasHOCTBIO JBYX LeJBIX WHCeJ HA3LIBAIOT Iejloe YHMCJI0, KOTopoe
B CYMMe ¢ BLIYHTACMBIM JIaéT yMeHbIaeMoe.

PazHocTes menwx umcen a B b oboszmauarT a—b. ITokaxkem, uto

pasnocn. a-b ecth CYMMa YMCJIa a W 4YHea, l]poTI(BOlIOJ‘IOﬁQHO—
ro uneay b:

a-b=a+(-b).
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Yr1ob6ul A0KA3aThH 9TO, HAJNO HAWTH cyMMmy umcen a+(—b) m b. Ilpn-
MeHfAS coueTATeJIbHEIH 3aK0oH CJHOXeHHd, nojgyJdaeMm
(a+(-b))+b=a+((-b)+b)=a+0=a.
Takum obpasom,

uTo0Bl M3 OJHOTO YHCJA BhIYECTh JpPYroe, HAJ0 K YMeHLIIAeMoMYy
HpHGABHTE UHMCJI0, HNPOTHBOIOJIOMXKHOE BhEIUMHTACMOMY:

a-b=a+(-b).
Hanpumep,
-3-(-5)=-3+56=2, 2-T=2+(-7)=-5, 0-5=0+(-5)=-5,
-7-2==-7+(-2)=-9, 0-0=0+(-0)=0+0=0.

CyMMy HeCKOJBKHX MENLIX YMces YACTO 3aNMCHIBAlOT 6es cKobokK,
mHaupumep: (+3)+(—7)+(-4)=3 -7 - 4.

OTMeTuM, 4YTO B MHOMeCTBe HATYpalbHBIX UHCe] Helb3s ObLI0 U3
MeHBIIero Ymcia BelyecTh Goabliee. B MHOMECTBe IEJBIX YUCe 9TO BO3-
moxkHo. Hampumep,

2-7=2+(-T=—(7T-2)=-5.

Y10 HasLIBAOT PasHOCTLIO Yyucen a u b?
Kakoii cymme paBHa pasHoCTb a — b?

CEE

Mpumensis onpepesedne pasHocTH, NPOBEpPLTE, BEPHO I PaBeH-
CTBO:

a) +28-(+9)=14; 6) +7-(+12)=-5;

B) -2-(-3)=1; rn-12-{+1)=-11.

Ha3oBuTe yMeHbWaeMoe, BblYMTaeMoe U YACNO, NPOTUBOMONOXHOE
BLIYMTAEMOMY:

a) +45 - (+63), 0) +27 - (-52), B) -4 - (+19);

r) —41-(+95); n) —59 —(-11); e) +32-(-16).

d

3ameHuTe pasHoOCTL YMCesl CYMMON YMeHbLLIAeMoro U Yucna, npo-
TUBONONOXHOIO BLIMUTAEMOMY:
a) +25- (-6)=+25+ (+6); 6) (-9) - (+45)=(-9) + (-45),
B) +47 - (+58); r) (-36)-(+12),
p) +13-(-27), e) (-45) - (-59).

3ameuanve. N5 YNpOLEHWUSI 3aNUCK PasHOCTA Y MONOXUTENLHLIX
YMEHLLWAEeMOro 1M BblHMTAEMOIo OnyckawT CKOOKW U 3HAK «4»,
Hanpumep, +9 - (+3)=9-3; -9-(+3)=-9-3; +9-(-3)=9-(-3).
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EE

3ameHuTe pasHoCTb CYMMO#:

a) -5-{12)==54(-2); 6) 12-(=7)=124T;
B) —6—(-3); r) 9—(+13); n) 17— (+24);
e) —13-(-19); x) 13-(-27); 3) —15-(+10).

Beluvcnure no obpaayy (287—288):

a)9-10=9+(-10)=-(10-9)=-1;
0) 6-8; g) 4-10; r) 56-20; 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) -83-7=-83+(-7)=-(8+7)=-10;
6) -4-8; B) -5-2; r) -8-14; n) =10-10;

e) -20-60; x) -11-23; 3) -28-17; u) -5-91;

K) -92 - 18; n) -240 - 14; M) -50-105; w) —-200 - 400.
Buluncnure:

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

Buiuvcnute no oopasuy (290—291):
a) -1-(-4)=-1+4=3;
6) -2-(-2); 8) -3-(-4); r) -5-(-2); pn) -8-(-6); e} 9-(-5).

a) 794 ( 581)= 794+581= (794 581)= 213; _794
581
213
0) —824 — (-642); B) —498 — (-402); r) —864 —(-164);
a) —1240 —(-200); e) —1000 - (-2500); x) 80— (-1800).
3anuwurte cymMmy uucen 6ea ckoOOK No o0pasly:

a) (-25) + (-42)=-25_ 42;

6) (-45)+(-12); B) 17+(=3); 1) (-28)+(-49); n) 13+(-45).
Buiuncnure CYyMMY Hucen:

a) 49+(-23); ©6) 56+(-63); B) (-15)+(-40); r) (-66)+(-28).
Buiuucnure:

a) (-5+8)+09; 6) (14-18)-7; B) 96 - (-72+ 13);

r) -75-(-75+8); n) 79+ (48 -79); e) 14-(15-94),
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Ecnnm a n b — HaTypanbHble Yucna, To BePHO NIK, YTO UX CyMMa W
pPa3HOCTL TakXe SBNSIOTCA HaTypanbHeIMK Yucnamu?

ECnM a u b — uensle 4yucna, TO BEPHO JIK, YTO MX CyMMa W pas-
HOCTL Takke ABAAIOTCA LenkiMU Yyucnamu?
Bumumcnute Hanbonee npocteiM cnocotom (297—298):
a) 1 2 3 4 5 6+5+44434241;
0) -8-7-5-3-1+0+1+3+5+7+8+9.
a)-9-8-7-...-1+0+1+...+7+8+9+10;
6) 101 100 99 98 ...+98+99+100;
B) 1-2+3-4+...+9-10+ 11;
r)1 243 44+..+99 100.
Ilna kakoro uucna x BepHo paBeHcTeo (299—300)7
a) x+13-17,
x=7-13, -13=—(13-7)=-6

x=-6;

6) x+8=-7, B) -7+x=9; 1) x-(-8)=13; n) -15-x=7.

a) -498 - x=-175, _498

x= 498 ( 175), 175

xr= 4098 + 175, 323

x=-323;
6) 79+ x=-356; B) x-5/=-493;
r) 167 x=39; n) 542 + x=542,

Halioute cyMMy HECKONIbKMX OfVHAKOBbLIX Claraembix:
a)£5)+{ 5)+..+( 5): 0)&7)+{ T+ .+ Z):
6 8
B) (- 10)+( 10)+...+( 10); r) (-6)+(-6)+...+(-6).

9 11

nPOHBBﬂqBHHB HesnbixX 4Y1ucen

lpouaBeeneM ABYX MEJLIX He PABHEIX HYJIO YHCEJ] HA3BIBAIOT
Npox3Be/ieHHe HX MOJYJIeH, B3ATOE CO 3HAKOM ¢+», ECJIH DTH YHCIa OjH-
HAKOBBIX 3HAKOB, M CO 3HAKOM « », €CJIM OHH PasHbIX 3HAKOB.
Hampamep,
6-8=(+6)-(+8)=+(6-8)=+48, ( 5)-( 10)=+(5-10)=+50,
T-(3)=+7-( 3)= (7T-3)= 21, ( 3)-3=( 3)-(+3)= (3-3)= 9.
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. IlpouspesienHe M06Oro LeJOro YHCIA 4 W HYJS PABHO HYIIO:

a-0-=0, 0-a-=0.
Hanpumep, (+7)-0=0-(+7)=0,
(-10):0=0-(-10)=0,
0-0=0.
ITepeMecTHTeNBHEI H cOYeTaTeNbHBIH 3aKOHEI YMHOMKEHHA BepHBI
A JI0BIX IeJbiX Yuces:

Ha onpejejieHHA NPOH3BEeJJeHHA HeJbIX YHcell H BHINOJHHMOCTH IHe-
PeMecTHTeJIBHOI'0 H COYeTATeJIBHOMNO 3aKOHOB YMHOMEHHHA JUUIA HeOTpH-
HATeJNBLHBIX [eJbIX YHCces cJeyeT, YTO 9TH 3aK0HLl BRINOJHSIOTCS M JUIS
MedBIX YAces.

Hanpuwmep, ( 5)-( 6)=+(5-6)=+(6-5)=(-6)-( 5),

53N (D= (5-3)-C4)=+(5-3)-4)~
=+(5-(3-4))=(+5) - ((-3) - (-4))-

OrMeTHM, UTO IPH YMHOMKeHHMH a1000ro nesoro uucia a Ha (- 1) me-
HAETCA TOJLKO ero 3HakK, T. e. NoJIiy1aeTcda NPOTHBONOJIOXKHOEe eMy THCJIO:

(1)-a= a.
Hampumep, (-1)-(+5)=-5, (-1)-(-5)=+5.
YTobsl HAWTH NpoH3BejileHHEe HECKOJLKHX YHCes], HY)XHO HAHTH Ipo-
H3BeJleHHe JIBYX IIepPBBLIX YHCeJ, YMHOXKHUTEL ero Ha TpeThke YMCJIO U T. J.
Jlis menmlx uMces cTeNeHbh YHCIa ¢ HATYPaJBLHBIM IIOKazaTeleM
onpefesisieTcs TaK ke, KAK W JIIA HATYPANLHEIX YHCeN.

Crenensio uHcia a ¢ HATYPAJLHEIM NoKasaTedem n (n>1) HaspIBa-
0T OpoH3BelleHHe N MHOMKHTeJel, KaXKAEIi M3 KOTOPHIX paBeH 4.

a"=a-a-a-...-ra (n>1).
N ]

n MHOMCHTENeR

i Ileppas cremneHs J1060Oro 4UHcJa paBHA CAMOMY YHCJY:

a'=a.
Hanpumep, 2°=2.2.2.2.2=32,
=33 (-3)-+(3-3)- 9,
(=3)"=(=8)+(-3)+(-3)=-(3-3-3)=-27,
(D= 1.
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1302

a) Yro HasbIBAIOT NPOMU3BEAEHUEM [BYX LieflbiX He PAaBHLIX HYIO YK-
cen?

6) Yemy paBHO npouasefieHue NMOGOro LENOro yucna u Hyna?

B) YTo HasLIBalOT CTEMNeHLI0 Yucna a ¢ HaTypasbHLIM Mokasarte-
nem n?

Cnpagemesl N1 NepeMecTUTeNbLHLIA U coveTaTeNlbHLI 3aKoHbL!
YMHOXeHUst ans uenbix uucen? Chopmynupyidte ux.

Y1o nonyuutcsa, ecnu 4Mcno yMHOXWTh Ha (—1)?

BLuMCIUTE CTONBUKOM:

a) 128-9; 0) 357-8; B) 256 - 32;

r) 457 -48; n) 521-32; e) 439.528.
BblyMcnuTe, NPUMeHsisi 3aKOHbI 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.

Bouiumcnute: a) 127, 6) 99, B) 4% 1) 2°.
OI'IDQnQﬂHTQ 3JHaK Npov3eepeHuns. Boinonuure YMHOXEeHWe:

a) (-2)- (+3); 06) (+8)-(-3); 8) (+6)-(-5),
r) (=7)-(+4); a) (-2)-(-1); e) (-8)-(-8);
x) (=7)-(-9); 3) (+9)- (+8); ) (+10) - (+77).
BLINONHWUTE YMHOXEHWe:

a) 0-(-5); 6) (+3)-0; ) (-6)-0;

r) (+49)-0; n) 0-(-54); @) 0-(+48).
BuinonHuTe YMHOXeHWe no oopasuy.

(-56)-(-13)=+(56-13)=... 206
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); ) (+15)-(+16).

3ameuanue. [INA yNpOLWEHUA 3annUCK Y NONOXUTENEHLIX MHOXUTENeR
3HAK «» U CKOOKW MOXHO OMYCKaTh, HO 3TOT 3HAK HAAO0 YYWTLIBaTh, Onpe-
fenss 3Hak npouasefeHus.

Hanpumep, (-3) - (+17)=(-3)- 17=-51, (+2)-(-48)=2-(-48)=-096.

312,

Ynpoctute 3anuck NpousBefeHWs B NpeabiaylieM 3ajaHum.

OnpepenuTe 3HaK NPOU3BEAEHUS;
a) (=1)-(=1); ©6) (=1)-(=1)-(=1); B) (~1)-(=1)-(=1)-(-1);
r} (=1)-=1)- (1) - &) 1) (1) =1)
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Onpepenvte 3HaKk NPoOW3BeAeHUa W BLINUCIUTE 3TO NPOU3BeASHMe:
a) (-3)-(-2):(-1)-4; ©) (-2)-3-(-4)-(-6).

CKONBLKO OTpUUATeNbHLIX MHOXUTeNei MoxeT coaepxaTtk Npouase-
[eHWe, YTOObLl OHO ObUNO:

a) NoNoOXUTeNLHLIM, 0) oTpMuaTeNnLHLIM?

MCI"IOHEBYH 2aKOHbLI YMHOXEHWA, BLIYUCIUTE NO o0pasuy.

(-16)-(-7)-(-25)=- (16-25-7)=- (4-4-25-T)=
= (100-4-7) = (100 - 28) = - 2800.

a) 2-(-3)-(-10), 0) (-4)-17-25; B) 8-(-25)-(-3);
r) (-6)-(-5)-(-7); n) 8-(-17)-125; e) (-3)-16-(-125).
Ecnv a u b — Uenble yicna, T0 BepHO N, YTO:

a)ecm a>0wm >0, TO a-b>0;

6) ecn a<0 u b<0, TO a-b<0;

B) ecnm a-6>0, To a>0 n b>0;

ryecma-b<0, Toa>0un b<07?

MpouasepeHue Tpex uucen nonoxutensHo. MoxHo nu yTeepXaats,
4YTO BCE TPU yucna nonoxurensHele? MNpueeaure npuMmeps..
MpouaeepeHue ABYX uYucen pagHO Hynio. Jlokaxute, 4To cpeawm
9TUX YUCeN eCTb XOTH Obl OJMH HYNb.

Buuucnure:

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)%.
Onpepenure 3HaK CTeneHu:

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

a) (-1)% e) (-1)% x) (—1)'9 3) (-24)%

n) (-33)%, K) (~103)%; n) (—12)1, M) (—41)%.
Buiumncnure:

a) (1) —(-1)m; 6) (-2)°—-(-3)

B) (1= (-1 —(-1)7 M 12+ (1P + (1)

Yoeputech, 4TO BepHO paBeHcTBO: 72 -4 - (-3)=72 + (-4) - (-3).
Briuucnure:

a) 48 -12-(-5); 6) 69 -(-12)-(-5); B) 120-15.9;
r) 456 - 45 . (-6); n) 158-45.7, e) 258 - 13- (-7).

Kakoe uucno Gonblue:

a) 3-3-3 wm (-3)-(-3)-(-3);

6) =5:5 unu (-5) - (=5);

8) (-7)-(=7) vam 7-(=T7),
r)-2-2-2-2vwm (-2)-(-2)-(-2)-(-2)?
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EFLH 3anuwure BbipaxeHue pasHbIMW CNocobamu no oopasyy.

a) (-8)'=(-8)-(-8)-(-8)=-(8-8-8)=—(8)=-8%

0) -6% B) (-5)% r) -54 R =73 e) (-18)%
EF A Kakoe uvcno Gonble:

a) -22 um (-2)% 6) -3? unu -2%

B) (—3)? unm (-2)% r) (-4)° unn -3%7
EF7A 3anuwwure:

a) keappar yucna —2; 06) npouasepeuune -4 u 7;

B) cymmy uucen —7 u 7, r) ky6 yucna —10;

J1) 4eTBEpTyI0 CTeneHb —5; @) pasHocTb uucen -4 u 12,

EFZN Boumuucnute, npeapaputesibHO ykasae Nopsifok AeRCTBUA:
a) 3-(-2)% 6) —-4-(-3)% B) - (-3)%
r -(-2)% n) —(-5)% e) —-4.(-3)%
EFTN Halinute 4vcno OiMHAKOBLIX CNaraemMbiX:
a) (-2)+(-2)+ ... +(-2)=-12; ©6) (-8)+(-8)+ ... +(-8)=-80;
B) (-4)+(-4)+ ... +(-4)=-20; ) (-3)+(-3)+ ... +(-3)=-30.

EEIN Kakve ogMHaKkoBLIe cnaraemslie CROXWNu:

a) ...!+ ....!r+ ...:I+ ...[.'. ....|:_25:
6) ool 4 oo d ] w ] =—40
B) |4 e e e 22862

qﬂCTHOG Uesnkbix 4yucen

Ilycrs a u b — mesble 4ucia, He paBHBle HyJo, Takue, uro |a| je-
aATest Haneso Ha |b|, Toraa

YaCTHOE YHcesJ a W b paBHO YACTHOMY MX MOJyJel, BaATOMY CO
3HAKOM «+», €CJIH 3TH UMCJA OJMHAKOBBIX 3HAKOB, H CO 3HAKOM
«—», @CJH OHH PAZHLIX 3HAKOR.

Hanpumep, (—20):(-5)=+(20:5)=4,
40:5=8,

8:{—2_]=-(8:2)=-4.
(-12):3=-(12:3)=-4.
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YacTtHOoe OT AeNeHHA HyJAd Ha Jjio0oe Ieloe, He PAaBHOE HYJIO
YHCJA0 @ PABHO HYINO:

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

Jlesmres na 0 mennsd.

3ameyvanme. Tak ke Kak ¥ IS HATYPANbHEIX UMcel, JieJleHHe Ha-
IeJ1o IeJblX, OTJHMYHBIX OT HYJA YHCe/] He BCerja BO3MOXHO, T.e. He
Beer/la HaléTes 1ejioe YHCo, KOTOpoe NMpPH VMHOMEHHH Ha JeiuTelh
nact gaemumoe. B raase 3 OyJyT paccMOTpeHbl HOBBIE — PAIHOHAJILHBIC
YHCAa, ¥ TOr/la UACTHOE JIOORIX IEeNBIX, OTJMUHEIX OT Hy/JA umncen Oy-
AeT panMOHAJNLHBIM HHCJIOM.

7}:,1:]3 Yemy paBHO 4YacTHOe OT [eNeHusi OTIMYHBLIX OT HYNA LUesnoro 4v-
cna a Ha uenoe 4ucno b, ecnu |a| penutca Haueno Ha |b|?

F332 | YeMy paBHO 4acTHO® OT AENeHust HyNs Ha niodoe uenoe, He pas-
HO@ HyNio 4yucno?

TEEEM  Moxwo nm aenuTh Ha Hynb?
EETH Bwinonuure pencrens:

a) 234:6; 0) 744 :8; B) 1794 :23;
r) 2997 .37, n) 9268 : 331; e) 21 333:547.
EELN Boiyucnure;
a) 57623766 - 35; 6) 849-18-783-28;
8) 136- 13- (8416 + 1234); r) 4736:4 - 1245 -5,
Fi336. Onpepenvte aHak yucna x:
a) x-(-8)=400; 6) (-10) - x=-420;
B) x- 15=-60; r) 12-x=144.
ZEEFA  Onpepenure 3Hak 4acTHoro:
a) 400:(-8); 6) (-420):(-10);
8) (-60): 15; r) 14412,

Buinonuute peneHue (338—339):
338. a) (+60):(-10)=-(60:10)=-6;

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

n) (-100): (-25); e) 30:(-15); x) 64 :(-8).
EELN a) 200:(-40); 6) (-500): 100; 8) 720 :(-90);

r) (-810): (-9); a) (-560): (-70); e) (-480): 60.
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Buinonuute geneHue no oopasuy:

7227 : (-9)=— (7227 : 9) = ... 7227 9
fia
a) (-711):9; 6) 1332:(-3); B) (-2316):(-12);
r) (-1302):42; n) (-2205): (-7); e) 3208 : (-8).

Haiinute yncno x, Anga KOTOPOro BePHO PaBEHCTRO:
a) x-(-12)=36; 6) (-13)- x=-143; B) x-(—15)=465;

r) 14.-x=-294, ) x+8=7: e) x:6=-42;
X) x:(=7)=-9; 3) x:(~11)=-352; u) 48: x - 6;
K) 56:x=-8; n) (-64):x=8; M) (—68): x=-4.

Buinonuure peicraust no oopasuy:

a) 13-15-28.25--505;

1) x13 2) >(28 3) 195 - 700 --505 700
15 25 195
65 140 505
151 56
195 700
0) 679-13-846-15; B) 849-18-684:19;
r) 4074 :42 - 12.509; n) 3612: 12 -8445: 15.
Bbiuucnure:

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

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

r) 37 115:65-72675: 85,

Pacnpegenurenbnuﬁ 3UKOH

Jns aobeIX Henwix uuced a, b, ¢ BRIIOJHSETCSH paclpelenTeIb-
BRIE SRRON: e

JlokasaTeJbCTBO €ro CBOMMTCS K paclpe/e/IHTeJEHOMY 3aKOHY JUIs
HeOTPHIATeNBHEIX unces. JlokaxkeMm, HanpuMep, paBeHCTBO:

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

JeiicTsarensno, ((—3) + (-2)) - (-7)=(-(3+2))- (- 7)=(3+2)- T=

=3-7+2-T= (-8)- (-1 +(-2)- (7).
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PacrnpeieTMTeILHLIA 3aKOH BepeH M JUIA HECKOJLKHX CJIAraeMEIX.

Hanpumep,
B+5+(-7)(-2)=3-(-2)+5-(-2)+ (-7)- (-2).

Ilepexon or cyMMBI @ - ¢ + b - ¢ K npoHsBefienHio (a + b) - ¢ HasKIBAIOT
BhRIHECeHHeM 001ero MHOMKHTeNA 3a CKOOKH.

lMpumep 1. BrigeceM o6IIMiT MHOKHTeNbL 3a CKOOKH:

3:35+3-(-65).

PeweHuue. 3-35+3-(-65)=3-(35+(-65))=3-(35-658).

lMpumep 2. Boiuncaum: (—49)- (—96) + 86 - (—49).

Pewenne. BaMeTnM, UTO Ka)KJoe cjlaraeMoe CYMMEBI HMEET MHO-
#uTesib (—49). BeiHeceM ero 3a cKOGKH:

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

JTOT NpHEMep MOKassIBaeT, YTO BLIHeceHHe oDINero MHOMKHTENs 3a
cKkoOKH B HEKOTOPBHIX CJIYyUasiX MO3BOJsieT M30ekaTh I'POMOSIAKHX BLIYH-
CIIeHHI1.

EZrN 3anuwute npouseefeHue B BUOe CyMMb! (pasHOCTM):
a) 5-(38+17)=5-384+5-1T7;

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

EXTH BoiHecute oOWMIA MHOXUTENL 32 CKOOKW:

a) 15-12+ 15-49=15- (12 + 49);

6) 57-39+ 57 -64; B) 39-12+28-12; r) 73-57+79-57,
n) 13-95-13.44; e) 27-48-19.48; x) 54 -88-54-87.
EZTA Bblumcnute yaoGHLIM crnocobom:

a) 35046 + 250 - 46; 0) 728 - 49 - 528 - 49,
s) 52-100-52.99; r) 99-48+1-48;
A) 4300 -43-99; e) 999 - 156 + 156;

x) 128.32+872-32-1000-31; 3) 999 -999 - 999 - 989 — 9990;
n) 728 - 350 - 628 - 359 + 641 - 1000.

EZ¥A 3anuwwute pacnpefenuteNibHbiii 3aKoH ANA uenbix uucen a, b, ¢,
chopmynupyite ero.

?EEE! Kak HasblBaloT nepexop OT CYMMbl a-c+b-c¢ K NPOU3BESHUIO
(a+b)-¢?

EZLN [poeepbLTe BLINOAHEHWE PAacCnpefenuTesnsHOro 3akoHa nnisi yucen
a b c
a) a=-5, b=3, c=-10; 6) a=-5, b=-3, ¢=6.
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3anuwute npousseaeHue B Buae CYMMBbI MO 0o0pasuy:

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

6) 6-(8+(-17)); 8) (-7)-((-15) + (-12));
r) 16-(8-17); a) (-17)-(-15-12);

e) (25+ 16)-(-9); X) (45-17)-(-11);

3) (-15-42). 13, u) (-28-37)-(-3).

BepHo nn NpUMEHEH pacrnpeienvrefbHblii 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 aHaka | NOCTaBLTE 3HAK «t» WNW «—» TaK, YTOOLI paBeH-
CTBO ObINO BEPHLIM:

a)3-(2-7=3-213-7; 6) (-5)-(-6-7)=_5-6 5.7,
8) (-2)-(6+9)=_2-6 2-9;, r)(-2)-(6-9)=_2-6_2-0

Ynpoctute uncnoeoe Beipaxexue (353—355):

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

8) (-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); 0) (—1)-(35-88);

8) (—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).
BblHecuTe 06LWMIA MHOXMTENL 3@ CKOOKW NO 0OpasLly:

a) 45-13-45-81=45-(13 - 81);

6) 49 -57 -49.570; B) 58-64-99-64;
r) (-58)-48 - (-53)-59; A) (-45)-12 495 - (-45),
e) —53.48 - 57 - 48, X) —45-13-45-27.

BbiHecuTe OOLWMIA MHOXMTENb 32 CKOOKW CO 3HAKOM «i»!
a)4.52-4.(-95)=4.(52 - (-95)) =4 (52 + 95);

6) -16-17-16-18; B) 49-190-19.91; r) -88-35-77.35;
n) 78-37-73-73; e) -57-33+48-33; x) 99-98+99-100.

BhiHecuTe OOLIMIA MHOXMUTENL 33 CKOOKU CO 3HAKOM «—»:
a) 4:52-4.(-95)=(-4)-(-52- 95),

0) -16-17-16-18; 8) 49-19-19.91; r) -88.-35-77-35;
n) 73-37-73-73; e) -57-33+48-33; x) 99-98+99-100.
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EEEN  Boluucnute:
a) 59.64 +59.36; 0) 72- 128 -72.228;
B) 63356 - 556 - 63; r) -99.12-99.88;
. n) —-67-85-67-115; e) 41.-91-01.51.
“EF Nokaxwure, uto:
a) 43-15-55.15+34 - 15 penutca wHa 22;
6) 12-17-16-17+ 13- 17 penurcsa Ha 9;
B) 99-51-99-91+69-99 penurca Ha 29;
r) 63.23-32-63+22-63 penurca Ha 13.
“ESN Buuucnure:
a) 42.53-32-53-42-63+32-63;
0) 79-45+79-55 -89-45 -89 .55;
B) 88-75-12-454+12-75-88-45;
r) 302.23-492.23+392.77-492.77.

Pucxpume cKOBOK M 3aKIoYeHUe
B CKOGKM

Taxoe BrIpaskenme, kKak —3 + 6 — 1, yacTo HA3EIBAIOT CYMMOM, moTO-
MY UTO €ro MOKHO 3allHcaThk B BHJAe CYMMEI (—3) +(+6)+ (-1).
Mg 3HaeM, 4TO +5=09,
+(-5)=-5,
+(3+5H)=3+5,
+(5-2)=5-2,
+(-3+6-1)=-3+6-1.
ITH Ke pesyabTATEl MOXKHO TMOJYYHTH, HCIOJL3YS pPaBeHCTBO:
ta=(+1)-a.
Hanpumep,
+(-3+6-1)=(+1)-(-3+6-1)=
=(+1)-(-3)+(+1)- 6+ (+1)-(-1)=-3+6-1.
Taxum obpasom, BepHO paBeHcTBO: +(—3+6-1)=-3+6-1.
I'oBopsT, 4TO B JIeBOil YACTH 3TOIN0 PABEHCTBA CJaraeMble 3akJroue-
HBI B CKOOKH, a B IpPaBoOi — CKOOKH pPacKpbITHI.

Ecau CymMMa 3sagrjovueHa B cKobKH, nepej KOTOPLIMH CTOHT 3HAK

«+», TO NIPH PACKPLITHH CKOOOK 3HAKH CJATAEGMEIX OCTABAAIOT (ea
H3MeHeHHA.

Hanpumep, +(-7+3-4)=-T7+3 - 4.
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Ecim cymMMa 3ariddaercd B (:Roﬁlﬂl, nepey KOTOPRIMH CTOHT 3HAK
4+», TO 3GHAKH cJlaraeMbsIXx, 3aEJHYaAEMBIX B elwﬁlu!, OCTARJIAOT
Ge3 M3MeHeHH .

Hanpumep, -3+8-7T=+(-3+8-17).
Hanomn HM, YTO BepHO paBeHCTBO:
—a=(-1)-a.

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

Hcnonpaysa pacnpejie/IATeNIbHbIA 3aK0OH M paBeHcTBO —a=(-1)-a,
MOMKHO PACKPHITE CKODKH, NMepejl KOTOPLIMH CTOHT 3HAK ¢—».

Hanpumep,

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

Ecnn cymMa 3akjioueHa B CKROOKH, Iepe]] KOTOPHIMH CTOHT 3HAK
«—», TO IPH PACKPHITHH CKOGOK 3HAKH CJaraeMbiX MeHAIOT HA
NPOTHBONOJIOAHEIE.

Hanpumep, — (-8 +3-11)=+8-3+11.

Ecin cymma sakimouaerci B CKOOKH, mepe/l KOTOPEIMH CTOHT 3HAK
«—», TO 3HAKH CJaraeMsiX, 3aKJI0UaeMbIX B CKOOKH, MeHAIOT Ha
NMPOTHROMOJIOKHEIE.

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

?EE] ChopmynupyiiTe nNpaBuno packpuiTUA CKODOK, nepef, KOTOPLIMW
= CTOMT 3HAK: a) «it»; 0) «—».

SEZEA Mo kakomy npasuny 3aKnioyaloT B CKOOKM CYMMY, C/iu nepef ckoo-
KaMy CTaBAT 3HAK: a) wi», 0) a—»?

Packpoiite ckobkun, obObSicHsA cBou feicteun (364—366):

EZR a) +(5+7); 6) +(3-8+7);

B) +(-3+8+7); r) +(-10-12+1).
EZH a) -(5+7); 0) -(3-84+7);

B) -(-3+8+7); r) —(-10-12+1).
EZ a) +(a-b-c); 6) —(a-b-c);

B) +(-a+b+e); r) —(~a+b+e),

e a, b U ¢ — Uenbie Yucna.
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Packpoiite ckobku (367—370):

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

B) —(7-8-20)+7-8; r) +(99-5+8)-17.

a) -(2-5+48)+23; 0) —(32-74)- 74,

B) +(-120-9-9)-81; r) +(120 -9%) + 81.
PackpoitTe CKOGKM 1 BbIMMCANUTE CYMMY:

a) -(-72+39)+39-72-394+39-72;

6) + (398 - 700) + 700, B) — (754 - 1200) - 1200;
r) +(-32-491)+32; a) —(-129 4+ 59) - 129,

Bameyanme. 3HAK «i» Nepep, CKOOKAMW YacTo He MULLYT, HO YYUTLIBA-
10T ero Npy PackpbiTuk CKOGOK.

372,
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Beucnure (372—373):

a) (456 - 75) - 25; 0) — (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; r) —(-79-39+81)+81-39.
MepenuwmTe, 3anonHsas NPONYCKu:

a) 4536 =+ (45 - 36);

06) 45-36==(..); B) —79+11=+(..);
N-79+11=—(..); n) 38+590=+(..);
@) ~17-81==(..); X) 30-70=4+(..).

3akmoynTe nepesle Aga cnaraemblix B CKOOKM, nepen ckobkamu no-
CTaBbLT@ 3HAK w+»:

a) 79-48+15-8; 0) -56 +38-12+ 100;
B) 43+59-35-11; r) -43-59+35+ 11,
n) 42-79+13 -1, e) -57+48 - 17 +23.

3aknioynTe nepebie ABa claraembix B CKODKM, nepep cKoOKaMu ro-
CTaBbTe 3HaK «—»;

a) 79-48+15-8; 6) -56 + 38 - 12+ 100;
8) 43 +59-35- 11, r) -43-59+35+ 11,
n) 42-79+13-1; e) -57+48-17+23.
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HeiictBua ¢ cymmamm Heckonbkux
cnaraembix

B npepmaymeM nOyHKTe ORIIM NpPHBeJeHB! MNPABHIA, [0 KOTOPEIM
MOX»HO PACKPBIBATH CKODKH, Ilepesi KOTOPBIMH CTOMT 3HAK «+» HIH ¢—».
Ho Berpeualoresi CYMMBI, B KOTOPHIX CTOAIHe Nepeji cKOODKAMM 3HAKH
«+» U «—» oDoO3HAUAIOT ,ueﬁc'mim CHA0KeHHsI W BeunTaEusa. OKasniBaer-
cd, 4TO ¥ B 9TOM Cjyvae NPHMeHMMBl H3yUeHHBIe IpaBHAa:

a+(b-¢c)y=a+b-¢, a-(b-c)=a-b+e,
rjaea, buec— Hnedikle YHcjia.

B camom nete,

a+(b-c)=a+(b+(-c)=a+b+(-c)=a+b-c,
a-(b-c)=a+(-(b-¢c))=a+(-b+c)=a-b+ec.

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

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

Ilpyu BEIYHCIEHHH CYMMbI HECKOJLKHX CJAraeMbIX MCIOJIB3YIOT Ipa-
BHJIA PACKPHITHA CKODOK, BAKJIOUEHHS B CKOOKHM M 3AKOHLI CJIOMKeHMS.
HHorma cKIaALIBAIOT CHAUAJA IOJOMKHUTEJbHBIE, IOTOM OTPHIATENLHEIE
cjaraeMble ¥ HaXOAAT CYMMY IOJYUeHHEIX YHcesl, NPHUMeHAS IIPABHUIO
CJAOEHHS YHee)l ¢ pasHbIMHA 3HAKAMM.

Hampumep,

T8-89+32-11=(78+32)+(-89-11)=
=110+ (-100)=110 - 100 = 10.

Ho moskHO BEIMHCIATE HHAaUE:

78-89+32-11=(78-89)+(32-11)=(-11)+ 21 =10.

?Em Mo kakMuM npaBunam packpbiBaloT CKOOKM B cymmax?

JEEN Kakve npaBuna v 3aKoHbl NPUMEHSIOT ANA BLIYUCNGHUA CYMMLI He-
CKONLKUX cnaraembix?

EFiN Packpoitte ckobku:

a) 49 -(38-5); 0) -32+(78 -9);

B) 72 +(-32+09); r) —63—-(-63+1);

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

X) — (45— 64) + (38 - 24), 3) - (-35+2)+(-35-8).
ETl  PackpoiiTe CKOOKM W BblYMCNMTE:

a) 108 - (108 - 5); 6) -49 - (-49+ 2);

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

) (79-81)-(39-81), e) (-78+23)+ (27 +78),

x) (-39 + 15) - (5 -39); 3) (105-48) - (62 + 105).
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EIZN Boiuucnure, packpbiBas CKOOKWM TONBLKO B Tex Chy4asx, Korga 31o
obneryaeT BbLIYUCNEHUSA:

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

r) 43 + (77 - 43); n) 102 - (56 + 44), e) 102-(102 - 5);
%) 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); o) 73-(68 - 8); n) -25-(-45+19).

EXFN  3akniounTe ABa NocnefHux cnaraembix B CKOGKM ABYMS crnocobamu
(co 3HaKOM «i» U CO 3HAKOM «—» Nepef, CKoBKamm):
a) 37+12+13; 0) 45-2-12; B) 5-28+22; r) 76+38-52.
ECEN  Boumcnute AByMsi cnocobtamu (NpUMeHss U He NpUMeHssi npaBuna
PacKpLITUA CKOOOK MW 3aKNIOYEHUsI B CKODKM):
a) 48—-19-1; 6) 93-7-13; B) 48—-(28-43); r) 88-(18-230).

EXZN  Boumucnure, BuiOMpas yaoOHLIA cnocob:

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

npencmnnel-me yenbix 4yucen
HaQ I(OOP_HHHGTI-IO;I OCH

SananuM OpAMYI0, Ha KOTOpoil onpefenum (cTpesikoif) HampasJje-
HHe, HASLIBAEMOE MOJIOKHTEILHEIM; OTMeTHM TOUKY (), COOTBETCTBYIO-
myio urceay 0, eé HA3EIBAIOT HAYAJLHON TOYKOH WJIH HAYAJOM OTCUYéTA.
SaganuM eIHHHYHEIH OTPe30K.

IIpsaiMylo, Ha KOTOpPOW 3ajlaHLl HAYAJNO OTCUéTa, HAIpaBJIeHHe OT-

O6bIYHO KOOPAMHATHYIO OCh H300pajKaloT B BHJE TOPH30HTAJILHON
MPSIMOi, TOJNOKATENLHOEe HANpABRIeHWe BRIGHPAIOT BIPABO.

KoopauraTtras ock genmrcsa Toukod O Ha aBa ayua. OgQuE M3 HHAX
IOJIOKUTENILHEIN, HAa pUCYHKe 29 Maymmii oT HYJS BIpPABO, €ro HA3LI-

(0]

!

Puc. 29 0 1
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BAIOT MOJOKHTENLHOH KOOPAHHATHOH MONYOCHI0O HWJH IOJOKHTENLHEIM
KOOpAMHATHRIM JyuoM. JIpyroii — orpHnaTentHLIl, Ha pucyHKe 29 miay-
MM OT HYJNS BJEBO, €ro HAZLIBAKT OTPHUATENIBHOH KOODIMHATHON no-
JYOChI0 MM OTPHIATENbHLIM KOOPAHHATHLIM JIVHOM.

C noMombi0 KOOPAHHATHON OCH MeJsikle WWcia H300paskaoTcs TOU-
KaMu. Touky O, H300pasKaroOIIVI THCJIO HYJb, HASLIBAIOT €Ilé TOUYKOH
HYJIb WJIH TOUKON ¢ KOOpAHMHATOM HyJ s B mamyT O (0).

ITpoussossHoe 1esoe ynesno n (n# () nsobpakalor TOYKOH, paceros-
HHe KOTOpOif OT TOUKM HYJIb PABHO MOAV.IIO TOro umeia: |n|. Ona Haxo-
JHUTCA Ha MOJOMKHTEJLHOH IOJYOCH, ecliM YHcJIo n Gojablne Hynd (n > 0),
M Ha OTPHIATENLHON| IMOJYOCH, eCJM YHCI0 n Menbme nynas (o <0). Oty
TOYKY HASLIBAIOT TOYKOH n MM TOYKOH ¢ KOOPJAMHATOH n, a 4YucJIo
n — KOOPAMHATOM 9TOH TOUKH.

Haupumep, Ha pucyHke 30 orMeueHa TOuYKa A ¢ KOOpAMHATOH 4,
mamyr: A (4) — u rouka B ¢ koopaunartol —2, mamyr: B (-2).

B ) A
4

L
T T —

5 6

i " n
t T t

Puc. 30 -4 -8 2-10 1 2 8

Ecau m 1 n — nesasle yucjia 1 m > n, TO:

1) Touka m pacnoJiodkeHa npasee TOYKH 1 Ha KOOPIAWHATHON OCH;

2) paccToAHHMe MeXJAY TOUKAMH m W n PaBHO m —n.

Hanpumep, Ha xoopauHaTHOH ocH (puc.31) oTMeueHH TOU-
ku A(7) u B(-4), tak kak 7>-4, 1o Touka A npasee Touxkun B nu
AB=T-(-4)=T+4=11, BO=0-(-4)=0+4=4.

B 0 c A

Puc. 31 4 -85 -2-10 1 23 8 4 5 6 7

JlBe TOUKH, KOOPAMHATHI KOTOPHIX HPOTHBOMOJIOYKHEIE YHCJA, HAXO-
JATCH HA OJIMHAKOBOM DPACCTOSHHMH OT TOYKH HYJb, HO HA PASHBIX I0-
Jyocax (Hampumep, Toukd B m C Ha pucynke 31).

Y10 Ha3LIBAIOT:
a) KOOpAWHATHOW OCLIO;
6) NONOXUTENLHOW KOOPAMHATHOM NOAYOCHID;
B) OTPUUATENLHOW KOOPAMHATHOW NONYoCchLIO?
Kak HasbiBaloT TOYKY, M300paxalowyio Yucno Hynb?
Kak HaliTu paccTosHue Mexay TOuKaMu m W n KOOPAMHaTHOW ocu
(m=>n)?

SEEEA Kakue TOYKM HAaXOASTCs Ha OIMHAKOBOM PACCTOSHUM OT TOUKU HYfb,
HO Ha pasHbiX NoAyocsx?
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Puc. 32

EX [Jana koopavHaTtHas ock (puc. 32), HeKOTopble eé TOYKM 0003Ha-
yeHbl OykeamMu A, B, C, D, E. YkaxuTe KOOpPAMHaTLl STUX TOYEK.

EXIN Boiuvcnure anvHy otpeska (puc. 32):
a) OA; 0) OB; B) OC; r) oD, n) AC;
e) AE, X) OF; 3) CR; n) DA; K) BE.

EXFd WUaoGpaauTte KOOpAMHATHYIO OChb (eAMHMYHLIA oTpezok 1cm). OT-
MeThLTe Ha Heit Touku A (-5), B(7), € (4), D (-4). Buuucnute anm-
HYy OTpeska:
a) OA; 6) OB; B) BC; r) BD; n) AD.
PeaynkTaTel NpoBepLTe C MOMOLUBIO JIMHEHKM.

EEEN WM3oOpasute KOOPAMHATHYIO 0Ch (eMHWuHLIA oTpe3ok 1 knetka Te-

Tpagu). OTMeTsTe Ha Heit Touku O (0), A (5), B(-8), € (9), D (-2).
Bulumcnute AnvHy oTpeaka:

a) OA, 0) OB, B) AB, r) Ac; n) De.
EEZ® Onpepenute paccTosiHUE Mexay TOuKaMu m W n KOOpAWHaTHOM
0OCW, ecnu:
a) m=7, n=-3; 6) m=3, n=-T1,
B) m=-8, n=0; r m=-8, n=8.

EEIN Ha koopauHatHOR ocu oTmededsl Touku 0 v 3. C nomousio ump-
KYNs nokaxute Ha ocu Ttoukm -3, 6, -6, 9, -0,

AONOMAHEHNA K TAAEE 2

Hzobpaskas uscia 1 1 —1 Ha KOOpAWHATHOH OCH, HYXKHO OTMETHTE
HAa 9TOH OCH /iBe TOYKH, YIaJEéHHBIe OT Ha4aja OTCYETAa HA OJHHAKOBOE
paccerosiape (puc. 33). IIpo 9TH TOUYKH roBOPAT, UTO OHH CHMMETPHUYHBI
OTHOCHTeJILHO TOUKH O.

Boobme ToukH A W B HA3RBAIOT CHMMETPHYHBRIMH OTHOCHTEJLHO
ToukH O, ecJM HTH TPH TOYKH JexkarT Ha opnoll npsamoi u rouka O

i
+

Puc. 33 -1 (3 1
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nenuT orpesok A Ha ape paBHbple yacTH. Ha pucyHke 34 OKpysKHOCTH
¢ nenTpom O mepecexkaeT NpaAMYI0 B Toukax A m B. Orpeskn AO u OB
PABHEI, MOTOMY TOUKH A W B cHMMeTPHYHE! OTHOCHTENLHO TOUKH O.

3amerHm, uTo eciau ToOuKy A nosepuytk Ha 180° Bokpyr Toukm O
(10 OKPYKHOCTH), TO OHA COBMECTHMTCH ¢ TOYKOH [3.

ITycere panwl ase guryput F, u F, n Touka O. Eciau npu nosopore
BOKPYT ToukH O ma 180° oxma u3 PHUTYp coBMemaeTca ¢ JIPYroi, To ra-
KHe (PHTIYpEI HA3EIBAIOT CHMMETPHIHEIMM OTHOCHTeJILHO TOUKH O.

Ha pucynke 35 nokaszaunt ¢uryper F, u F, u touka O. Ecau oany
U3 oTHX QHryp noBepayTs Ha 180°, TO OHA cOBMecTHTCH ¢ JApyroii (pu-
rypoii (T. e. QUIyphHl COBIAAYT NPH HAJOXKEHHWH MX APYT Ha Apyra). DTH
(PHIYphI CHMMeTPHYHLI OTHOCHTENLHO ToukH O. Purype F, u F, pasasl,
mamyr: F,=F,. durypel F| u F,, usobpaxkénnsie Ha pucynke §6, TOMKE
CHMMETPHYHEI OTHOCHTEJILHO TOUKH O, oHM paBHEI: F =F,.

JioGkie QHIypEl, CHMMeTPHUHEIe OTHOCHTEILHO TOUKH, PABHEI.

Gapaua 1. Jlam orpesok AB m Touka (O, He NMPHHANJIEKAMAA €My
(puc. 37). ITocrpoum orpesox A B, cumMeTpHuHbIi orpesky AB orHo-
CHTeJIbHO TOUKH O.

Tpebyercst NOCTPOUTE  OTPE3OK
A,B, Tak, uTo0l Touka A, Obuia cHM- |4
MeTpuuHa Touke A, a rouka B, — Tou- - i T O O O O T 6 O
ke B orHOCHTENBHO TOUKH O. l'llpn aTOM N
MEeHTP CHMMeTpHH O GyfleT cepeiHHoi N 0
KasKJIoro u3 oTpeskos AA, u BB,. Ilpo- N
BeJIEM M3 TOUKH A Yepes IeHTP CHMMe-
Tpuu O nyu AO, Ha KOTOPOM C IOMO- B
IIBIO IHPKYJIA OTJIONHM OoTpesok OA,,
paBHEII orpeaky OA. Tak momyunm
TOUKY A,, CHMMeTpHuHy0 Touke A Puc. 37
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OTHOCHTEJILHO TOUKH (). AHAJOIHYHO MOCTPOMM TOUKY B, cHMMerpHu-
HYI0 Touke B oTHOCHTenbHO Touku O (puc. 38).

Coenuuus TOUkH A, M B,, noryuum orpesok A B, cHMMeTpHUHBIH
orpesky AB ornocuTenbHO ToukH O (puc. 39).

dapaua 2. lan tpeyronsank ABC # Touka ) BHe 9TOr0 TPeyrob-
HuKa (puc. 40). IToctpoum TpeyronsHMK A B C,, cHMMeTpHUHEIH Tpe-
yroasHUKY ABC oTHOCHTeNLHO ToukH O.

TpebGyerca MOCTPOUTE TpeyrodbHHK A B C, Tak, 9To0H TOUkH A,
B, n C, GpLin CHMMeTPHYHEI COOTBETCTBeHHO ToukaM A, B u C orso-
CHTeJIbHO HeHTpa cuMMeTpus O. CHavana nocTpouM Touku A, B, n C,.
Iorom, coepmnus Toukw A, B, u C,, moayuam Ttpeyroisauk A B.C,,
CUMMeTPHUHEIA TpeyroabEHKY ABC orHocHTennno Toukd O (pme. 41).

Janaua 3. Ha xkiaeruaroii 6ymare maobpaxéH keajapar 4 x 4 kier-
KH (puc. 42, a). CKoJbKO cylecTsyer cunoco00OB paspesaHHs 3TOr0 KBa-
JipATA HA JIBe paBHbIe YACTH TakK, uToObl JHHUA paspesa Iua 1o JH-
HeifkaM kJerdaToi Oymarn? (Cnocobnl cUMTAIOTCA PASJIAYHBIMH, €CJIH
MHOTOYTOJLHHKH, HoJyuaeMmble OpH OJHOM cHocobe, He paBHEI MHOTO-
YIOJLHHAKAM, IOJyYaeMbIM IIpH Apyrom crocobe.)

CrepnoBartesbHo, TpeGyercs oONpejieSiuTh, CKOJBLKO CYINECTBYeT pas-
JUYHBEIX MHOTOYTOJLHHKOB, Ha KOTOPhle MOXKHO paspesaTh KBaJpaT co-
IJIACHO YCJIOBHAM 3ajlatiH.

B B

7 c AT rre A

Puc. 40 Puc. 41
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Ha pucyake 42, 0 nokasasHo ofHO M3 pemeHHil 3ajgauun. Jlomanmas
ACDB pnenmar KBajpaT Ha ABa MHOTI'OYIOJbHHKA, KOTOPble CHMMeTpPHY-
Hbl OTHOCHTEJIHHO TOYKH O W paBHBI, TaKk KaK MX MOMHO COBMECTHTE.
Touxkn A W B rakie cAMMeTPAYHEI OTHOCHTeNEHO Touku (. ITpn moeo-
pore Ha 180° Bokpyr mentpa O oaHa uacThk JiomaHOH ACO coBmecTHT-
ca ¢ apyroit wacteio BDO. I'opopar, uto goManass ACDB cuMmmeTpHuHAa
caMoil cefe OTHOCHTENLHO TOYKH O.

I[Jlil INOHCKa Bcex pemenm'i 3alauyd HaAJAo IOOCTPOHTE BCe JIOMAaHLIe,
CHMMeTpHUHLIe caMuM cefe oTHocHTe LHO ToukH . Jliasa sroro paccmo-
TPUM BCe BO3MOMHBIE Iaphl TOUEK, JIOKAIMX HAa CTOPOHAX KBajpara
M HA JHEUAX KJIeTuaToif OyMars, CHMMETPHUYHBIX OTHOCHTEJLHO IeH-
Tpa Kpagpatra. Haumém c Touek A m B, H300paskKéHHEIX Ha pPHCYHKaX
43, a n 43, 6. Ha kamaoM M3 HHX Nokasaso Havauo (A) u konen (13)
HMCKOMOH JloMaHoi. B KaskjloM M3 9THX CIy4aeB MMeercs TOJbKO JiBe
BOBMOKHOCTH NPOJIOJIKATE PHCOBaHHMe JoMaHoH. CleiaeM KONMM JUISA
pucyHKOB 43,a u 43,06 ¥ NpoAoJKHM PHCOBAHHE JIOMAHOM Tak, Kak
NoKaszaHo Ha pucyHKax 44 u 45.

K ompomy pemenmio, Kortopoe yike nojy4eno (cM. puc. 45, 6), noba-
BATCA eINé NATH pelmeHuii (puc. 46). Jlerko BHAeTH, UTO, B3AB ApYyTHe

. Ll
Puc. 46 ‘ I |
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napel Touek A ¥ B ¥ npoBejs AHAJOTMYHEIE PACCYMKJEHHHA, IOJYUHM Te
Je caMble YACTH KBaJpaTa, TOJLKO PACIOJIOMKeHHLIe HHaYe.

CrefoBaTeJBEHO, HMeeTCA TONBKO 6 pasMWvIHEIX MHOTOYTOJLHHKOB,
HA KOTOphle MOMKHO paspesaTh KBajpar.

Hrak, cymecrsyer mecTh cnocofoB paspesaHMs 9TOr0 KBajparTa Ha
JiBe paBHEIE YACTH TakK, YTOORI JAHHAA paspesa NLJa MO JHHeHKaM KJeT-
TaToi Oymarm.

Ddurypy, Koropasi IpM nopoporte Bokpyr Touku O ma 180° coBmera-
erest cama ¢ cofoil, HA3LIBAIOT CHMMETPHYHONH OTHOCHTENBHO TOukM O.
T'oBopAT emé, UTo OHA HMeeT IeHTp cHMMeTpHH. CuHTaeTcsA, UTO IMEHTD
CHMMeTPHH CHMMeTpHUeH caM cebe.

Hanpumep, orpesok AB cuMMeTpHUeH OTHOCHTeJLHO TOUKH O — ce-
peaunbl ororo orpeska (puc. 47). Ipamoyronsank ABCD caMmerpuyen
OTHOCHTEJILHO TOYKH IlepecedeHus ero jgmaronaneii AC m BD — Tou-
k1 O (puc. 48). Oxpy:HOCTE ¢ HeHTpoM O CHMMETPHYHA OTHOCHTENb-
HO cBoero mnenrpa (puc. 49). llpamas cHMMeTPpHYHA OTHOCHTEJLHO JIIO-
60 cBOEH TOYKH.

?EEB Kakan Touka KOOpAMHATHOM OCU CUMMETPUYHA OTHOCMTENLHO Ha-
yana kooppguHart Touke: a) 5; 6) -7; B) 0?7

-."EEB O6bSACHWTE, Kakue [Be TOYKM Ha3biBaldT CUMMETPUYHLIMU OTHOCK-
TeNnLHO TOYKKU O.

EESE Mo pucyuky 50 onpepenute, Kakaa Touka

|
CUMMETPUYHA OTHOCUTENLHO TOYKK () TouKe: D )Q_
a) A; 0) B, 8)C, r)D; p M, e) N, 9 2
x) O. 5 L—-:;;
EZZN Mo pucyHky 50 onpeienute, Kakoi otpe- ==dh
30K CMMMeTpu4eH OTHOCHUTENLHO TOYKW (0] A B
OTPO3KY:

a) AB, ©) AD; B) BC; 1) AO,
n) BO, e) Oc; X) BD,; 3) MN.  Puc. 50
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Mo pucyHky 50 onpepenvre, kakol ¢purype cMMMETpUYEH OTHOCK-
TenLHO TOYKW O:

a) TpeyronbHuk BCO; 6) TpeyronbHuk ADC;

B) TpeyronbHuk CNO, r) npamoyronsHuk ABCD,

A) YeTbipexyronsHuk DCNM.

Ha knetyatoit Oymare wu3oOpaxed npsiMo-
yronsHuk 3 x4 (puc. 51). Halipure nsats cno-
COGOB paspe3aHus NPAMOYrofibHUKa Ha nBe
paBHLIe 4acTM Tak, u4ToOLI NUHMA paspesa
wna no NMHUSM Knetyatoi Oymarw.

Ha knetyatoih ©Gymare waobpaaute npsiMO-
YronbHUK 3 x5, U3 KOTOPOro YHANneH UeH- )
TpansHuiiA kBanpar (puc. 52). Haitgure nare  PUC. 51
CnocoGoB paspe3aHua ocTasleica Gurypsl

Ha fiBe paBHLI@ YACTU TakK, YTODLI NUHUA pas- |
pesa wna no NUHUAM Knetyatoi Oymarw. 1

Ha kneryaroit Gymare n3oOpaxéH keaapar
6 x 6. Haiipure wecTs cnocoboe paspesaHus
KBafgpaTta Ha [Be paBHble 4yacTu Tak, 4ToObl 1 L
NWHUA paspe3a wna no JIMHUAM KieTyaTtoi } | | |

oymarw. ;

MoxHo nu kBagpat 5 x5, n3006paxeHHLlit Ha  Puc. 52

Knetyatoil Oymare, paspesarb Ha [Be pag-

Hble HacTW TaK, 4TOOLI NIMHWUA paspesa wWna rno NUHWAM Knet4aTtoid
oymaru?

AoxkAIsI8AEM

DokaxuTe, 4yto M0Gaa NpAMas, NPOXOAALLAA Yepea LIeHTP CUMMe-
TPUM MPSAMOYTONLHMKA, AENUT ero Ha [iBe paBHLIe YacTu.

Dokaxute, yto nobas npaAMan, NPOXOAALLAA Yepez UeHTP CUMMe-
TpuM Urypsl, AENUT €€ Ha ABe paBHbLIe YacTu.

MocTpoiiTe OKPYXHOCTL € LeHTpoM . OTMeTLTe Ha Hel Touky M.
MocTpoiTe Touky N, CUMMETPUUHYIO TOYKe M OTHOCUTENLHO TOou-
K1 O. BepHO K, 4TO OKPYXHOCTbL CUMMETPUYHAa OTHOCUTESILHO CBO-
ero ueHTtpa?

MocTtpoiite kpyr ¢ ueHTpom O. OTMeTeTe BHYTPM Kpyra Touky M.
MocTpoitte Touky N, CUMMETPUYHYIO TOYKe M OTHOCUTENLHO TOY-
K O. BepHo nu, 4TO Kpyr CUMMeTpUYEH OTHOCUTEeNLHO CBOEero
ueHTpa?
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_PHc. 53 Puc. 54

b
EOZ0 Jlan oTpesok AR u Touka O BHe aToro otpeska. lloctpoiTte oTpe-

30K A B,, CUMMETPUYHLIA OTpe3Ky AB, TaK, YToObl TOUKM A U A ,
B v B, ObM CUMMETPUYHLI OTHOCUTENLHO ToukM O. CoeamHuTe
TOUKM A n B,, A, n B. YkaxuTe Bce napbl OTPe3KoB, CUMMETPUY-
HbIX APYr APYry OTHOCWUTEeNLHO TO4KWM (). Kakue U3 NOoCTPOeHHLIX
OTPEe3KOB CMMMETPWUYHLI camMu cebe OTHOCUMTEeNIbHO ToYku O7?

Han TpeyronbHuk ABC. [l0CTPOATE TPeyrofibHUK, CUMMEeTPUYHLIA
TPeyrofibHUKy ABC OTHOCHUTeNIbHO TOYKM A.

MocTpoiTe TPeyronLHUK, CUMMETPUYHLIA TpeyronbHuky ABC oTHO-
CUTeNILHO TOYKM O, Niexawei Ha CTopoHe ADB.

W3 npamoyronsHuka suipesanu keagpar (puc. 53). MNocrpoite npsa-
MYIO, KOTOpas AenuT nnowans sakpalleHHon Gurypsl nononam.

BopoHe Kak-To Bor nocnan Kycouek chipa... MNpeanonoxum, 4ro,
B OT/IM4ME OT repoMHM M3BECTHOWM OacHW, Hawa BopoHa saxotena
pasgennuTe Chip NopoBHy ¢ Jlucuueit. Kak oHa pomxHa paspesats
Nno NpAMOIt KYCOK Chipa, @Cnu 9TOT KYCOK UMeeT ¢GopMy NpaAMOo-
yronkHuka ¢ Kpyrnoit awlpkoid (puc. 54)7 (TonwwuHa Kycka cklpa BO
BCEX MecTax ofHa U Ta xe.)

==

E pULIUPHUELKHNE LEEQREHNA &

IlepBoe n3BecTHOE HAM YyINOMHHAHHE OTPHIATEJLHEIX YHCEJ BCTpeva-
eTcA B OfHOH M3 KHHT <«MartemaTnka B feBATH KHHrax» ([[:kanme Ilans,
III B. po H.s., Kurail). OrpunaresbHoe 4McI0 TOrja MOHMMAJOCE KaK
Jloar, a NoJIOMKHATENLHoe — Kak uMymectso. Cloxenne u BEYATAHKE OT-
pHIATeNLHBIX YHcesl NPOM3BOJAMIOCE HA OCHOBE paccy:KJIeHHi o Joire.
Hanpumep, npaBpmiio cjoKeHHA (OPMYJIHpOBanochk Tak: «Ecam K omHo-
My JOJI'Y HpHMOAaBMTH APYroit XoJir, To B pesyjbrare MOJYUHTCH HOJT,
a He WMYMIecTBO». 3HAKA ¢MHHYC» TOrZla He OBLIO, a 9T00B OTJHYATH
HOJIOYKHTENBHEIE H OTpHIATeaAbHEe uneia, Jhrans [lans nHcan ux uep-
HUJIAMH PA3HBLIX IBETOB.
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Hpesrerpeuecknii yuénsti J{rodant (I11 B.) cBOGOAHO ONepHPOBAT OT-
pHOATeILHEIMH YHCJIAMH. OHH NOCTOSAHHO BCTpevYawTCHd B IIPpOMe:XYyTOd-
HBIX BBIMHMCJIEHHSAX BO MHOI'MX 3ajavax ero «Apupmeruxus. Hanpumep,
NPABAIO0 YMHOMKEHMS ¢ OTPHIATENLHBIMH YHCIAMH OH (opMyJIupoBAJ
Tak: «BrluATaeMoe, YMHOXKEHHOe HA BEIUYHTAaeMoe, JaéT mpuGaBisemoe,
a BEIMHTaeMOe, YMHOKeHHOe Ha ImpHOaBideMoe, HAET BEITHTAeMOEes.

B VI—VIl Bexkax Hamei spbl HHAHMHCKHE MATEMATHKH YiKe I0Jb-
B0BAJIMCH OTPHMIATENBHBIMM YHCJIAMM, NO-NPeXKHeMY INOHHMAs HX Kak
noar. BonepBrie Bce ueThIpe apH(MMeTHUECKHX JeHCTBHA ¢ OTPHIATENb-
HBIMHM YHCJaMH IIPHBEJeHLl MHAMHCKHM MATEeMATHKOM H ACTPOHOMOM
Bpamarymrroit (598 —660). Hanpumep, npasuio jenenns oH QopMyJm-
poBaJ TaK: CHOJIO}KH'I‘EJ’H:HOB, JIEJ]éI]l'IOB Ha NOJOKHTeJBHOE, HJIH OTPH-
naTeJbHOE, JeJéHHOe HA OTPHUIATENBEHOe, CTAHOBHTCA IOJNOMKHTENBHEIM.
Ho nonoxuresbHOe, HeJEéHHOe HAa OTPHULATENBHOe, H OTPHLATEJ]bLHO,
genénnoe Ha NOJOMKHTeJIBHOS, ocTaéTes oTpuiaTeJLHLIM .

Hesasucumo or Hll}ll{ﬁll.ﬁfl K NOHHMAHHIO OTPHIATENBLHBEIX YHCeN
KAK TPOTHBOINOJOKHOCTH IOJOKHTENLHEIX NPHINENT HTANBAHCKHI Ma-
remaTHk Jleonappo Ilusancknii (Pudonauun) (XIII B.).

Hemenkwmit maremarux M. llltadens (XVIB.) Buepsele paccMarpu-
BAJI OTPHIATENLHEIE YACTHa KaK UYHCIa, MeHbIIHe Hyad (eMeHLIIHe deM
HAuTO»). OpHaxko m B XVI—XVII Bekax MHOIrue eBponeiickue MaTema-
THKH He NPH3HABAJM OTpHOATeNbHBLIX uyhcen. Ecim Takme uMcna Berpe-
YAJIACh B BRIYHCJICHHAX, TO WX HA3LIBAJH JIOXKHBIMH, HeBO3MOXHEIMH.

COBPEMBB.‘HOG TOJKOBaAHHEe OTpHOATeJIBHBEIX YHCeJI, OCHOBAHHOEe HAa
OTEJaJbIBAHHH OTPe3KOB Ha KOODJIHHEITHOI-! OCH BJIEBO OT HYJIA, OBLI10
nago B XVII Beke B ocHOBHOM B pafoTax rojJIaHACKOr0 MaTeMaTHKa
A. upapa (1595—1632) m @QpaAnysckoro MaTeMaTHka H (uiocoda
P. lexapra (1596—1650).

Taxkum ofpazom, juia Toro urobsl pazpaboraTh COBpeMeHHBLIH I1OAX07
K OTpHIATeNBHBIM YHCJaM, MOHANOOHIHCH YCHJIMS MHOI'MX YUYEHBIX HA
nporsaskennn 18 pexor ot JIxkann Ilana no Jlexapra.

SRAHMMATENBHBIE 3AAAM

FE7H 3anuwmre B CTPOYKY 5 Takux uwucen, 4ToObl CymMma oObiX [BYX
COCefIHMX 4Yucen OkiNa NonoxurensHa, a cyMMma Bcex uucen Okina
oTpuLaTensHa.

[EEY MoxHo nu 3anucaTtk B CTPOUKY 6 Takux yucen, 4toObl cymMma nio-
ObIX ABYX COCeAHWUX Yucen ObiNa NoNoXwTenLHa, a CyMMa BCEX uu-
cen Guina orpuuarensHa?

[ET8 MoxHo nu 3anucaTth B CTPOYKY 7 TakKuMX YMcen, 4Tobbl CymMMa nio-
ObIX ABYX COCeHUX Yucen Obiia NosoxXuTeNbHa, a cyMMma Bcex 4Yu-
cen Obina orpuuarensHa?
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MoOXHO nu 3anucatb B CTPOMKY 9 Takmx yucen, 4ytoObl cymma nio-
ObiX TPEX COCEAHUX YMUCEN ObiNa NONOXUTENLHA, a CyMMa BCeX YM-
cen Guina orpuuaTenLHa?

MoxHo nu pacctaBuTe B KneTkax Tatnuuel, COCTOAWENn U3 Tpex
CTPOK M YeTkIpEx CTONGLOB, Lenkie Yyucna Tak, 4yTobsl CyMMa Yyucen:
a) B Kaxaoll cTpoke Ouina pasHa -20, a B kaxaom cronbue - 15;
6) B Kaxaoi ctpoke Obina paeHa —20, a B kaxaoMm cronoue —16;
B) B KaXOOW CTpoKe Oblna NONOXWUTeNLHOW, a B KaXAoM cTono-
ue — oTpuLaTesibHON?

B CTPOYKY 3anucaHbl HECKOJILKO 4K~
cen Tak, YTo Cymma MioGkLIX TPEX co-
CeiHuX uucen nonoxutensHa. Mox-
HO /IM yTBEepXJaTh, YTO CyMMma Bcex
Yyucen nonoxureneHa, ecnu Yucen:
a) 18; o) 19; B) 20?

B HenpozpayHoM Mellke nexar
10 Genuix M 5 yépHuIX wapos. Ka-
KOEe HauMeHbllee YUCSIO LWapoB HYX-
HO BbIHYTbL U3 MellKa He Msas, 4To-
Okl CpeAr HWMX Obino 2 wapa:

a) Genuix; ©O) Y8pHLIX, B) PaA3HLIX
uBeToB; r) ogHoro ugera?

B HenpospayHoM Melwke nexart 679 Genvix u 679 4epHbLIX WapoB.
Kakoe HaMMmeHblee YUCNO WapOoB HYXHO BbiHYTL M3 MeLUKa He Ms-
A, 4ToOLI CpeaM HUX ObNo 2 wWapa:

a) Genbix; O) YEPHLIX; B) pasHLIX LBETOB, ) oAHoro ugera?

MMeeTca 3 KOMHATLI ¢ pa3HbIMU 3aMKaMi M 3 Knioya OT 3TUX KOM-
Har. Kakoe HaumeHbliee 4yucno npob HYXHO caenatk, 4ToOLl onpe-
[envTb, Kakol KoY OT Kako KOMHaTl?

Bacs BOo3BEn HaTypankHoe YMCNo B KBaApaTt W MOAyYMn 4MCno,
okanyupawueecs umdpoit 2. He owmbes nu Baca?

Benywimit TeneBU3MOHHON UIPLl CNPOCKUN MrpoKa:
— Bepute nu Bbl, 4to 91 He kypio yxe 20 aHeir?
— Bepio, — oTBETUN UrPOK.

— A BOT M HeBepHO, A He Kyplo yxe 24 aua!
MpaennLHO AW BeAyLlIMA OLeHUN OTBeT Mrpoka?

Berpetunuck Tpu noppyru — Benoea, KpacHoea u YepHoea. Ha op-
HOM W3 HUX ObLINO YEpHOoe MnnaTke, Ha APYroi — KpacHoe, Ha Tpe-
ThLel — Benoe. [leBouka B 6enoM nnatee ropoput YepHosoit: «Ham
Haflo NOMEHATLCH NNaThsMW, a TO LIBET HALMX NNaTbeB He cooT-
BetcTRyeT hamunuam». KTo B kakoM nnatbe Obin?
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Konsa, Bops, Boea u IOpa 3aHanu nepebleé YeThbipe MecTa B COpesB-
HOBaHWMKW. Ha BONpOC, KakMe MecTa OHW 3aHANW, Tpoe W3 HUX OT-
BeTUNK:

1) Kona Hu nepsoe, wu vereeproe; 2) bopa sropoe; 3) Bosa He
Obl1 NOCNEAHUM.

Kakoe MeCTO 3aHfAn Kaxgblit Manb4ymk?

MmeeTcs Tpu Melwka ¢ MoHeTaMu. B ABYX M3 HUX HAcToAWmMe MO-
HeTel, maccoi 10 kaxaas, a B ogHOM danbluMBLie MOHeTLl, Mac-
coit 9r kaxpas. Ectb Bechl, nokasbiBaowme obulylo maccy no-
NOXEHHLIX Ha HUX MoHeT. Kak ¢ NOMOLLLID OAHOro B3BelUMBaHUA
onpefennTL, B KAKOM MellKe (anblUuMBble MOHEeThl, ecnu U3 Mell-
KOB MOXHO Opate mofoe YMcno MoHet?

Pewute npeasipywyio 2anavy ans:
a) '-IETblpéx MellLKoB; 6) NATHU MELLKOoR; B) NeCATU MeLLKOB.

B kopoGke nexar TpW MUIOTKA —
OofHa CMHAS W ABe KpacHble. YuuTens
BbI3bIBAET K [l0CKE [ABYX Y4YEHWKORB,
KOTOpble CTAHOBATCA NUUOM K Knac-
CY W 3aKpLIBAOT Mna3a. Yuuten, Ha-
[leBaeT KaxaoMmy M3 HMX Ha ronoBy
NUNOTKY, @ OCTaBLLIYIOCA NpAYeT B KO-
pOOGKY. Y4YeHWKM OTKpLIBAIOT rnaaa,
W KaXbi BUOUT NUAOTKY CBOEro To-
BapuvlLa, HO He BuAWT ceoell. Moxer
NN KTO-HWUOYAL M3 HWUX OMNpepenuTh
uget ceoeli nunotku? PaccMmoTpute
ABa cnyyas:

a) Hapetkl OfiHa CUHSSA W OflHa KpacHasi NuioTka,
6) HapgeTLl ABe KpacHble NUIOTKW.

Pewunrte npeabigyulyilo 3agavy ang natv NUNOTOK — ABYX CUHMX
M TPex KpacHbLIX U TPex yyawmxcs. Kakue cayyau cneayet paccmo-
TPeTL?

Ilpuexae B ropoa, Xogxa HacpepauH nocTyyan B BOpoTa Mepeo-
ro poma WU nNonpocun Xo3sHa NycTuThL ero nepedHovyeBaTth. ﬂQHQF
y Hacpepauua He Obino, HO Obifa 30/10Tasn LENoYKa M3 CeMu 3Be-
HLEB. XO35IMH COrNacuics NPUIOTUTL NYTHUKA Ha CeMb OHel C Ta-
KUMKW YCNOBUAMM:

1) 3a oauH peHL Hacpeaauu nnatut ofHUM 3BEHOM LIENOYKU;

2) pacnnayvBaTbcsl OH AOMKEH eXEeHEBHO;

3) XO03AMH cornawancs npuHHATe He 6onee ogHOro pacnuiedHoro
3BeHa.

Cmor nu Xopxa HacpepamH pacnnatmrecsl ¢ XO3MHOM?
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Puc. 55

[E*3 B opHoit KopoOke nexart pga OGenbix wapa, B ApPYyroil — aga 4ep-

HbIX, B TPeTbeil — OfIMH Oenblit 1 0auH YEpHLIA. Ha kaxnoit kopobke
umeeTca Tabnuyka, HO OHa HenpaBuMNLHO yKa3blBaeT coepxXuMmoe
kopoOku (puc. 55). U3 kakoi kopoOku He Maas HAAo BbIHYTL Wap,
YTOOLI MOXHO ObIIO ONpefeNuTs COAePXUMoe Kaxaoi KOpoOku?

Tpu ppyra Kong, Oner w llers urpanu Bo pgope, U OMH U3 HUX
cnyyaiHo pa30un MAYOM OKOHHOe cTeko. Kons ckasan: «3710 He f
pasdun ctekno». Oner ckazan: «3710 lNeta pasdun crtekno». lNoaa-
Hee BLIICHUNOCKL, YTO OOQHO U3 3ATUX y'reepxp.euuﬁ BepHoOe, a apy-
roe HeT. KTo U3 Manbuyvkos pastun crekno?

3anaun C. A. Pauunckoro. a) B 6yaywem (1892) rogy aymaio npo-
gecTn B lNetepOypre cToNLKO MUHYT, CKOMLKO YacoB NPOBeAY B Ae-
peeHe. Ckonbko Bpemenu A npoeepy B [letepbypre? (Bpemsi Ha
nepeezasl He yuuTbIBaeTCA.)

0) Y MeHst nate peteid. [lan s UM NPSHUKOB NOPOBHY. Tpoe U3 HMX
chenu no 5 NpAHMKOB, U TOrAa Y BCeX TPOMX OCTanoCh CTONLKO
NPSHUKOB, CKONLKO Y [BYX OCTakbHbiX. CKOMLKO BCEX NPAHMKOB
pospgavo?

B) Or Mockeul no Tamtoea 450 Bépct. Bulexann OAHOBPEMEHHO
HaBcTpeuy apyr apyry ua Mockebl noutossiii, a uz TamGoea ToO-
BapHuIA noe3a. Bropoit Mor 6kl NpoiiTu Beck NyTL 3a 184, a nep-
BLIli BABOe OuicTpee. Yepes CKONLKO 4acOB OHW BCTpeTsaTcH?

r) Jous TKET no 3 apwumHa B feHL, 4 OHA OHA TKana ofHa, Ho
3aTeM cTana TKaTk M MaTk, KOTOpaa TKET Nno 5 aplwuHOB B feHb.
Korfa ux TkaubL$i CTano nopoeHy, oMW npekpatunu padoty. CKonb-
KO COTKanu oHu BABoem?
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PAUNOHANBHLIE
YncocnA

Waysan rmasy 3, Bb NO3HAKOMWTECH G PaLMOHANBHEIMW YUCHaMM, Ha-
YUUTECH UX CPaBHMBATL, BHNONHATL BCe apudmMeTnieckue NeicTBu G
HUMW. MHOXECTBO paUMOHaNbHBIX YUCEN BKIIOYAET B CeOSI MHOXeCTBO

LeNblX YMCeN U MHOXECTBO OOLIKHOBeHHbIX aApotel. Bam npepcrout

YORMTLCS, YTO JUIS PALMOHANILHLIX YMCe) BLINONHAIDTCS T8 Xe 3aKo-
Hibl CIOXEHWSt M YMHOXEHUS, YTO 1 NS LENbiX YUCEeN ¥ 06LIKHOBEHHLIX
ApoGelt, N pauMoHanbHBe YUCNa, Kak U Lenbie, MOXHO W300paxaTb
TOMKaMU KOOpAMHATHOW ocK,

— —— —

— ... Orpunarensusie npo6u

Panee uayuanuchk oObIKHOBeHHEIE JAPOOM — HMX eIé Ha3BIBAIOT I0-
JIOKATENILHBIMA JPOOAMH.

ecTh MNOJOMKHTelbHbIe

» * * »

e lee
-1

3
1

-3

1 7
Hanpumep, uncua 2 1

npobu.
Ecmm nepeji noJoskuTeNLHOH Jpo6LIo MOCTABATE 3HAK «+», TO TO-
JYUHMTCH TO Ke caMoe YHMCJO, T.e.
1 1 8 8 7 7
T Tty
Ecym nepejt NOJOMKATENLHON Apo6LIO MOCTABHTE 3HAK «—», TO I0O-
JYIATCH HOBOE UMCJIO, KOTOPOEe HASKIBAIOT OTPHIATENLHLIM POOHEIM
YHCIOM WK OTPHIATEJNLHO#N Apobbio.

Hanpumep, uncia —-;-, - -f;-, —::- — OTpHIATeJbHBIe NPOGH.
ch.lIﬂ. OTJIHYaAIMHeCcH TOJBKO 3HAKOM, HA3RIBAKT INPOTHBOIIO-
JIOAHBIMH.

Hanpumep, uucia (+%] M (—%] — TIPOTHBOIOJIOKHBIE.




OaHO W3 NPOTHBOMOJIOKHEIX UHCEJ MOJOKHTENLHO, APYTroe — OTPH-
nareibHo. MCKIIOUeHHeM SBJsSeTCA UHCIO HYIh — HYJIh MPOTHBOMOJO-

0
sen caMomy cebe: 0= +— = 9 , Pie n— moboe HATYPAJNLHOE YHCIIO.
n n
Eciu nepen apobeio (Ji0boro 3Haka) HOCTABHTH 3HAK «+», TO MO-

JYYHTCA TO JKe caMoe YHCI0; ec/i MOCTABHTEL 3HAK e—», TO MOJYUYHTCH
YHCJI0, MPOTHBONOJOKHOE JanHoi japobu. Hanpuamep,

o(2)--3(3)--2

Bpeaém nousitHe aGco/ioTHONH BeJIMUMHBI MJIM MOAYAs jpobu.

MojyjieM N0JIORHTEILHON Apo6H HA3LIBAIOT caMy 9Ty ApoOb.

Hampumep, Moayas Apobm % paBeH % YTO BANMCHIBAIOT TaK:
|.5.| =5
8 8"

MojayieM oTpMuUATeaLHON JApodH HASKEIBAIOT MPOTHBONOJMKHYIO eif
(MONOIKATENEHYIO) JPolh.

]

Hanpumep, Moayinh Apobu ~= , UTO BANMCHLIBAIOT TaK:

paBen

00| e

Moayas HyJIa paBeH Hyo:
|o|=0.

MoayiaH NPOTHBONOIOMKHBIX UHCe PABHBIL

_E|_E
8] 8°

Hanpamep, |%
Huorzia 3HaK «—» B3aNWCHIBAIOT He Tepej Apo6bio, a B UHCJIAHTeIe
HJIM 3HAMeHaTeje aApobu. Hanpumep, BepHE! paBeHCTBAa:

-1 =1 1 .8 _=5_'b

2 2 =3 T 7 e

13 -3 3 0 -0 0
16 16 -18° 2 2 -2’
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3anuiinTte TpU OTpULIATesNbHLIE APOOK.
Kakue ynucna HasLIBaloT NPOTUBONONOXHLIMKU? MpuBeaUTe NPUMEpHI.

Kakoe 41cno npoTMBONONOXHO:

a) yucny Hynb;

0) NONOXUTENLHOMY YUCAY;

B) oTpuuatensHomy uucny?

HTo HasbIBAIOT MOAyNeM:

a) NonoxXuTensHoW Apobu; 6) oTpuuaTensHoli Apobu; B) Hynsa?

Kakve ua apobeit ABNSIOTCS NONOXUTENLHLIMKA, Kakue oTpuuartesib-

1 10 28 0
e e e e
HLIMW 8 3 7T 2

Hazoeute Apobu, NPOTUBOMNONOXHLIE APOOAM: %
Kakoe 4yvcno npoTuBOnonoxHo camomy ceGe?
Ynpocture sanuck no oopasuy (442—443):

) 7 [y =2|_2.

a) |[8]=8; 6) |-7|=T,; B) gl—g. I')I =3
a |2]; e) |-3|; x) |0]; a)lll‘ u)|—1' K)|gl
] 1 k] 4} 5‘ 7'

4 9 8

a) |2; 6}|:£|; B) 1!|; r}|:—8|:
=

8
CpagHure:;

2 2| 1. 1
a) §| u|—§|. 6) |-5| u|—§|. B) ~§Iu 4|.
Sanuwure }],pDﬁl: Tak, 4TobbLlI 3HAK «-» CTOSN B 4YachuTene no
oOpastly:

: 9)|—8|:

1], 1
: X) —|-§|. a) ~|—§|.

-3, 5, T. 4, 13
7 0) 3 B) p r) 9 1

3anuwmure ApoOb Tak, 4YToObl 3HAK «—» CTOAN B 3HameHartene no
o6pasuy:

3 1,
a) =i n) -5 e)

3 3. 6. T 8 37 _18
aEEs = 9-5 B3 N-g A-z 6 -5
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[ryA 3anuuute Opoou — N TR il e e TakK, YToObl 3HAK «—» CTO-
an nepepg, YepToi p,poﬁu
Fia48 | Paeuu M Apoou:

) =5, _5. 2 . S u5
a) I‘Is 0)8"8' n}gng. r)7|47.
[rEN  Haiipvte Mopyns wMcna:
a) s - 0) = B) 3, r) 3 n) 0; e) -
2. 3 3 4‘ _4;| L) 4
= Boiumcnure:
1|, 1] o | 2 i]; 1B (181
ob bR okl olsHsl
2 2|, 1 2|,
of-3-|-22f  w|-sg -2 e[

PQI._IHOHCIJII:I-II:IB yucna

"IHCJID, KOTOpOe MOMHO 3allHCATHL B BHJIe £. rae p H q — nejible YHCIa
q

W ¢ He PaBHO HYJIIO, HA3KIBAIOT PAIHOHAJLHEIM WHCIOM HIIH JPOGEIO.

Hanpumep, %, -;—6. % " :—:,- — panHoHAJILHEIE YHCJIA. SAINUCH £

YATAETCS TaK: ep, JeJEHHOe HA (o.

YHcNo p HASKLIBAIOT YMCIHTENeM, THCJIO ¢ — 3HAMeHaTeleM apoon £

Hexoropsie apo6u cunraorT paBubkiMu. Papencrso apobeil ycranas-
JIHBAKOT TPH NOMOOH OCHOBHOIO cBolcTBA :rpoﬁn:

Ecau uMcauTeNs H 3HAMEHATENH I[pﬂﬂll YMHOEHTE HAa OJHO H
TO M¥e Iejioe, He paBHOe HYJIHW YHCJIO0, TO NMOJXYYHTCA paBHaA eif

Apobs:

D

I
=
2

1)

seswmnas

rae p, ¢, n — nesble yncaa, g #0, n# 0.

20



_ ; -5 _ (-5)-3 _ 15
mn F )= L= s B oemd L s
e S Fr e )3 =23 ~ &'

g 2 26D _-2
2 - 3
Ilepexon or apobu f K Japobn ﬁ B paBeHcTBe (1) HABKIBAIOT NpPH-

BeleHHEeM J.I'.pﬂﬂil K HOBOMY 3HAMeHATeNH, a Oﬁpﬂ'ﬂihlﬁ nepexoj Hashbl-
BalOT COKpalleHHeM ApoOH:

: P P : (2)
s qwn g

Papencrpo (2) ospavaer, 4To ecjM YMCJHTE b M 3HAMeHaTeNL Apobun
HMeloT OO MHOMKHTENE n — IeJioe, He pABHOe HYJIIO YHCIO0, TO Apodh
MOXXHO COKPAaTHTEL Ha n. Ilpm stoMm momyuaerca ApoOh, paBHAA AaHHOM.

—12 _ (-6)-2 _ -6, gy 215 _ (D5 _5
14 TR 7 -9~ (-3).-3 3

IloguepkHéM, UTO ABe APOGH DABHHI TOTJa M TOJBKO TOrja, Koria
OjlHA M3 HUX MOXKeT OBITE NOoJIyUeHa M3 JAPYroil coOKpalleHHeM Ha obmuii
MHOMHTEN L €8 YHCIUTe)s W BHaAMeHaTes.

MoskHO CcKasaTh W TaK: e Apo6H paBHEI TOTJlAa M TOJHKO TOT/A,
KOT/la OHA M3 HMX MOXeT OblThb HOJIYUeHA U3 JAPYIroil YMHOMKeHHeM eé
YHUCJHUTENS] M 3HAMEHATeJS Ha OJHO M TO Ke He paBHOe HYJIO YHCJIO.

Mpumeper: 1)

PanuonansHoe 1mucI0 f ecThb:

a) MoJIOKUTeNLHAS Apobh, eclid p W ¢ OJIHOTO 3HAKA;
6) orpunareasHas Apobb, €CAH p H ¢ PABHEIX 3HAKOB;
B) uHCI0 HYIB, ecqid p=0, a g#0.

ITokaskem 5T0 Ha IpUMepax.

3
1) = — nonoxuTeabHas Apobh;
b

DD T e 2T nonoxmrensmas ApPooE;

8 (81 8 -8

2) . —g-, T. e. -';5:;- — oTpHMIATeIbHAS JIPolb;

3 -8 8 3

5= - g T& —§ — oTpumaTersHax npobk;

5wyl CE 0,
-5  (-5)-(-1) 5
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Jlns moforo mesioro UHcja p BepHO PaBeHCTBO

OHO ozHAUAET, UTO
moboe 1ejoe YHCIO ABNASTCA PANHOHANBHEIM UHCIIOM.

Haupumep, hT'; = —% =-3.

[osib3ysick OCHOBHBIM cBOHCTBOM ApofH, ModkHO J00yi0 ApodsL npH-
BECTH K IOJOMCHTENLHOMY 3HAMeHATeJO.

sy BBl 8. g6 _(6:CD 8
Mpumepsi: 1) e e 2) o T

CrenoBaTesLHO,

A1060e palHOHAJBHOE YHCJIO0 MOKeT ObITh 3alIHCAHO B BHIe '5, rae

g — HATYpaJsHOe, a P — HeJoe YHCIO0.

?ml Kakoe 4ncno HaseialoT paunoHankHbIM? Haz0BUTe HeckKOoNbKo pa-
UMOHaNLHLIX Y1cen.

?EE-! HenaeTca nu HaTypankHOE YUCAO pauMoHasbHeIM?
-:'EE! Hensietca U uenoe YUcNo paumoHaNbHbIM?
m Hensietca KM NoONOXUTENLHaA ApobbL paunoHanbHLIM YUCNOM?

?[Eﬂ Cdopmynupyiite ocHoBHoe cBoicTBO Apobu. [puBeaute npumep
MCNONL30BAHMA OCHOBHOIO CBOMCTBA APOGWU ANG NpUBeaeHUa Apo-
OM K HOBOMY 3HameHartenio.

?m B kakom cnyyae apoGb MOXHO COKpaTUTL? Ha OCHOBaHMM Kakoro
CcBOMCTBA cokpawaiot apodu? lNMpueeaurte npumepsl.

?m B kakom cnyyae apoOb nonoxutensHa? otpuuartensHa? MNpusegute
NnpUMepbl.

?[E! Jiobyio N1 ApoGb MOXHO MPUBECTU K NONOXMTENLHOMY 3HaAMeHa-
Teno?

8 35 42 764 792

[TZ® Cokpatute apobu ' 36 48° 88° 891
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123
2‘ 3' 4I
MpuBeguTe OpoGL K MONOXWTENLHOMY 3HAMEHaTenmo:

1 %, -2, -2 T 12
0) B) r) A —; o =.

= Y3 B35 NE

-
Loy}

Mpueegute ppobu Kk 3HaMeHaTenio 48: g, g,

a)

MpueeanTe Apoou —21 7] q% K 3HameHaTeno: a) 8; 6) 28; s) 36.
MpwBeanTe K 3HameHatenio 60 apobs:

a) —%; 0) —%; B) %; r '1—12'; n) _‘—135: e) %A
YI‘IDOCTMTG 3annuce pauuoHanLHOTo Yucna:

a):—.;; 0}_ﬁ: B)%: r)-_zs%;
n) —%; e) —%; X) —1—125: 3}:—?2:
u) ~%; x}%; n)%; M]%.

Cokpatute ApoOb, 3anuiuMTe pe3ynkTaT B BUAE APODU ¢ NONOXWU-
TeNbHLIM 3HaMeHaTenem:

8 35 36 45
a) _—12. 0) 371" B) T r) 63"
35 . -96 -124 | 252
A -7 ® g’ X) —gg ) Zm
Haiinute yncno x, ANA KOTOPOro BEPHO PABEHCTBO;
wl 970 = 2 ..
Bz OF=m U5y
¥ s _4_-=20. _x_-12
N §=% LU A) —g g
Ynpoctute s3anuck (467—468):
-5, -3, 9
a) -7 0) -3’ B) - r) T)]
= L A T
&) '(_]‘ =79 "9



PagHbl M pauMoHarnkHble yucna:

1 -8 75 3 24 27 . -77 63
s Lo, Ll i Eoti? Sl L fntiar’;? |
Nz 0" ® " " mY TR
3anuwute B BUAE uenoro yucna ,El,poﬁbt
2 g <18 0 4 @ 4
22 0% a2 nd 02 0L
JlaHbl pauMoHankHLe Yucna:
L =I7j 16\ A8\ =2
3 e = I ¥ R & =

Buinuwwute yucna, SBASIOWMECH: a) HaTypanbHeIMK; ©6) LensiMu.
Hailnure pagHble cpefy pauroHanbHbIX Yyucen:

3 5 4 -25 0 17 0 100

"9’ ~10' —8' 50 ' 100" 34'-72' -300°

3anuwmre mu ﬂpOOH C NONOXUTENLHBIM 3HaMeHaTenem, paBHsle
yucny: a) 5; 6) -2; B) -28; r) 0.
Hengerca nu ApodL NONOXUTENLHON, OTPULATENLHOR:
a) g: 0) %5: B) %; r) _%; n) _3?; e) —%1: X) —%; 3) %‘?
HazoBute U zanuwmte Apobb, NPOTUBONONOXHYIO APOOK:
a-x Oz eBm N-2 M- e
OpauHakoBLIE MW pasHble 3HakKW MMeloT yucna m U n (mn+0),
m m

= —e?

©C/IM BEPHO PaBeHCTRO: a) |-§ | =Z: ¢
n n

Cpasuenve paunonanshbix uncen

JlioGepie jiBe ApoOGHM MOMKHO IPHBECTH K OOIIeMY IOJOMHTEILHOMY

2 3

sHaMeHaTe/0. Hanpumep, npupesém npo6u = H —— K ofueMy noJjo-
and i

JHHTEJILHOMY 3HAMeHATeJIo:

Bl _ 2.5 _-10 V3 _(3.7_-21
T (-7 35" 5 5.7  35°

JiBe Apo6H ¢ OGIHM IOJOKHTENbLHEIM 3HAMeHATe/IeM PABHBI, eCJIH
PaBHEI HX THCIHTEIH.
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Hs aeyx apobeii ¢ ofIMM NONOKHTEILHBIM 3HAMeHAaTeldeM Goiib-
e Ta, Y KOTopoil uHciaHTeNb GoJblue.

Taxkum ofpazoM, cpaBHeHHe Apobeil CBOAHTCA K CPABHEHHIO IeJIBIX
YHCeJ — YMCAMTe el Apobeit ¢ oOIMMM I0JIOKHUTE/NLHEIM 3HAMEHATEIeM.
6 -5

Mpumep 1. CpaBEEM Apobu _7 m

-6 _ -5
Peweuwne. Tak kax -6 <-5, To—,}-{—;‘;—.

Y106k CPABHMTE JABe APOGH ¢ PA3HEIMH 3HAMEHATENAMH, HAIO
NPHEBECTH MX K O0IIeMy MOJOXKHTeJILHOMY 3HAMeHATeJ I0 H Cpas-
HHTH NOJYYeHHbIe IlpOGH.

lMpumep 2. CpasauM apobu ia- H —i:-.
Peu.leHHe.%:?,—%:?:%:?.Tﬂnm—5>—ﬁ,‘m
_—5>_—ﬁ- Iloato ib-—i
8- B T

OrMeTHM, UTO H3 NpaBHJA CPpaBHeHHA ApoDel cieayer, UTO:

1) mwbas nonoxuTenbHas Apobb Gojiblle HYJIA;

2) mobas orpunarenbHasi Apob6h MeHbIIe HYJH;

3) mobaa MONOKUTENLHAA APo6EL GONBINE OTPHNATENHLHON;

4) nBe ApobH paBHEI TOT/Ia M TOJBKO TOT/AA, KOrja Iocje IpuBeje-
HHA UX K oﬁluemy MOJIOKHTEJIBHOMY 3HAMeHATeJ 10 PABHEI HX YHCIIHMTEeH.

?EHZ Kak cpaevvBaioT aBe Apootu:
a) ¢ o6WMM NONOXUTENLHLIM 3HaMeHaTenem;
6) ¢ pasHuIMM 3HameHaTenaMm?

?EE! CdhopmynupyitTe nNpaBuno CpaBHEHUs: MONOXWUTENLHOW Apobu
C Hynem; orpuuatesnsHon Apobu C HYNeMm, MNoNoXUTeNLHoON Apobn
C OTpUUATENLHOIA.

Cpasuute yucna (479—484):

E¥YER a) 15 u -45; 6) 79 u 0;
B) -81m0; r) 48 n —1000;
n) -999 u —-1; e) 46 n -46. @

@a)%u%: 0}49“5, B)”M17

50 "5 720 " 30
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37 207 . 456 895 999 1000
2 755 " 38" ©) 735 " gar- ) 7000 “ To01"

6 8. T 9, 1 1
a)?u?, 6}1u§, B) 1m—; r)-2—u§.
a) -1 m-2; 0) -12wn -7; B) —-2!510; r}()ufig.

i ol 4,8 1,3 3,5
a)-—Eui. 6] —g"—g. B, —7" 7 r) 8 “_a.
3anuwute B nopsike BO3pacTaHUs Yvcna:

Lo .6 2 9 4 2 4
g' 8 8 8 8 g 8
5 b 1 15 3
Zanuwure B nopsipke yobBaHWA yucna: w7 v Rk < s -2,

Haiipute apoGbL, KoTopas Gonblue OAHOM W3 AaHHLIX Apotei, HO
MeHblue Apyroii:

a) _E’:' 7] -%; 6) —-1-% 7] --1%: B) :ilég 7] :—%:
r ;—? " —1—51: a) —% " --—;: o) -2 u -g
CpagHuTe uucna:

r —% " —%: a) —g " —%; e) ~g “ —f—f:
K) —-1% " —-:-g; n) —:1‘- " —%; M) —%% " —%.
3anuwuTte Apotu —%. —g. —% B Mnopsake BO3pacTaHus.
3anuwmure Apodu —%. - g. —% B NOpAfKe yObIBaHWA,

BepHo nK, 4TO ecnm —; > —g " —% > —%, TO —; > —%?
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[TFA CyuwiecTeyloT AM Apoou £, 10 KOTOpLIX BEPHO HEPaBeHCTBO

q
-?2) < f < —%’? Ecnu cywiecteyioT, TO HaiguTe TpW Takue apobw.

[TEN MoxHo nu Haseate 10 apoGeid, GONLWMX OOHOM M3 OaHHLIX ApO-
6eit, HO MeHLLUKX APYro:
39 1 3 1
i ol =i e 7
A" w0 il R

MoxHo nu Hazears 100, 1000, 10 000 Takmx ppoGeir?

LT Halipute ppobL, KoTopaa Gonblle OAHON M3 NaHHLIX Apobeil, Ho
MeHbLLUe [pYroi:

L i .
a) -g [ -3 6) & n 3 B) 8 " g
r} _1 W _l' } _g 7] _g' e] _E 7] _E
20 " 30’ R-3h-g 1" 20
[TZ#A CpaBHute yucna:
1 ; B 4 B 4 .
a)—ﬁn—t 6) 3 m-1; B) au 1% r) 4g7n T

AL Kak MOXHO CPasHUTL ApoGM, He NPUBOAS UX K obLWemMy Mnosioxu-

TeNeHOMY 3HameHaTenw, ecnnu YucnuTenn aTtmMx npoGeit oguHako-
BLle NONOXWUTENLHLIe Lensle yucna?

~ Cnoxenue n Boiumtanme apo6eit

Cymma JABYX apobeit ¢ oGIMM IOJOXKMTENLHBEIM 3HaMeHaTeJeM
ecTh Apo0s ¢ TeM e 3HAMeHaTeJeM M UHCJIHTe/eM, paBHLIM CYM-
Me YHCIHTedeH.

B B -Bs & &
Mpumepst: 1) — + <= = —-—-—T]( ) = T=- l" ;

2.3 _ -2+3_1
VY77 71
OrmeTuM, UTO CYMMa NPOTHBONOJOXKHBIX Apobeil papua mymo. Ha-
npHMe E{.[...E]:E.*i-—-M:E:U
i A ) A T 5

PasHoCTEIO ABYX Apofeil HAZRIBAIOT TAKYIO Apobk, KOTOpas B CYMMe
C BbhlUHTAEeMbBIM ﬂﬂé’l‘ YMeHbllIaeMoe.
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3 1} _4 4 B -
Haanuep‘5—[—5]—5.'raK Raxs«p[ ]_

1 3
5 5

o|ee

1 1 4
— =——, TAK KaK —— +
5 5 5

Pasnocts ABYX apobeii ¢ o6lHM HOJOKRHTELHEIM 3HAMeHATEIeM
ecTh ipolk ¢ TeM ke 3HAMeHATeJeM M YHCIHTeJeM, PABHLIM pa3s-
HOCTH UHCJIHTeNel YMEeNBLIIAeMOro H BEIYHTAEMOTO.

.y 3_4_38-4 -1_ 1,
Mpumepsi: 3) T E g g
4) :E_’_—"_" = —3—(—“) - —3+4 =}_
5 5 5 5 5

Y1o6Kl BEITHCIATE CYMMY (HJIM pPa3HOCTE) ApobGell ¢ pasHLIMH 3HA-
MeHATeJISIMH, HAJ0 cCHavajJga IpPpHBECTH HX K OGHIEHY NOJIOKHTeJLHOMY
3HAMEHATEJIIO.

OrMeTHM, UTO BRIYMCICHHA OyayT GoJiee NMPOCTHIMH, @CJIH B Kayecr-
Be 00Iero IOJOXKHTeJLHOrO 3IHAMEHATe A B3ATH HAUMEHBINHI o0mmii
MOJOMKHTENLHEIH 3HAMeHATe b JAHHBIX ,upoﬁeﬁ.

34 11_9 11 _9-11_-3__2

Mpumepsl: 5) — ——==———="""-= = = s
P P "}5 15 15 15 15 15 15

h 23 8 -4 _-3-(4)_-3+4_ 1,
30 45 90 90 90 90 90’

359 .21 - J
D-24 2B R 000 010 91 A1
5 71 5 7 3 35 35 35

r
OrMeTHM, uTO H Jioboro 3Haka £ H — MOMXKHO CKJAIBIBATH
8

M BEIYHTATEL 10 (POpMYyJTam:

SR, L pe¥gr & ST plsgir b
$odi g-s § S g8
3 11 3:-15-5-11 45 -5H 10 -2 2
npuMep, = — — = = Y, | S
Hanpmuep, - 1% 5-15 T 5 15 15

Hopguepkaém, YTO, HAWAA HAMMEHBIDHHA oOmAN sHaMeHaTeN L APO-
Oeii, HHOrJ[A MOYKHO HAMHOIO YIPOCTHTH BHEIYMCIAEHHS HMX CYMMBI HJIH
PA3HOCTH, UeM 0o THM (opmyiaMm (cMm. npameps 5 u 6).



| Pasnoers apofeit @ u b paBaa cymMMe YMeHBIIACMOro M YHCJA,
MPOTHROIIOJIOMRHOTO BEIYHTAEMOMY:

sassssssssssssssannnnns

a—-b=a+(-b).

Jorasarenrcrso. Jliobse ase apobu MoMHO NpUBecTH K obire-

My anamenarteso. Ilyers a = -E, b=". Torpa
q q

gl B B2 o m:£+::£+[_:]:a+(_m,
q q q q q q q q
970 NpaBHio MO3BOJSET YHOpOI@arTs BeMHcaennsa. Hanpumep,
16 16 16 16 16 16 2
W3 npasui cioskenust Apobeil ciexyer, UTo MX MOMKHO CKJIALLIBATE
o TeM Ke Hpanm'lau. qT0o H NeJklie YHCIA, T.e€. CHaAYaja On'penﬁ.ﬂﬂ'.l'h
JHAK CYMMEI, IOTOM BEIINOJHATE neﬁc‘mnﬂ C MOAVJIAMH. 9TO MO3BOJIAET
MHOIJIa YIpOIAaTh BhluncaeHus. Hanpumep,

2 ay_ifa . 8% &
_11+[_11)_ (11+1 )_ 1’

Chopmynupyitte npaeuna CnoxeHus v BobiUMTaHus Apobeid ¢ ob-
LWUM MONOXUTESNILHLIM 3HAMEHaTeNneMm.

Yemy paBHa cymma npoTUBONONOXHLIX APOOeir?

SEEEN Kak BLIMMCAUTL CYMMY MM PasHocTb Apo0eidl ¢ pasHLIMKM 3Hame-
HaTensaMm?

Buinonuute peiicteua (500-—-501):

o

8 5, 17 8. 31 63, 23 5, 50 15
m a)§+§, OJE_%. B)ﬁ‘l’e—d’, )@_ﬁ' }E'%
ETl a) (-56)+17; 0) 42+ (-29); B) (-39) +(-57);
r) (-48) +81; n) 37 +(-82); e) (-68)+(-51).
?EB Mo kakum GopMynam MOXHO CKNafbiBaTh M BLIMUTATL APOGU?
Bumucnute (503—-514):
-f = =f <1 . 3 5 . <A
503 3)5'*5. 0)3*’3. B}?i'i‘ r)7+7. ﬂ}a‘fﬁ-

99



IJ
|~

o
—

-
—

o
—

+ o+

ek B = =l w

I
Wi

»
|~ e
"
—

|

b
~l N,

i)
S
',ﬂ
—""lml\)
&
-

j:4)
S

@MW oo W
+

-
—

.S

2 N
[ |
— —
|~ Ico
S 8
LS

n
[==]
-

W] =
-
Pri—
I
N =
—

_‘
o
A K

B =

3l

100

1 & 7.
-5 1272



B oa) 1.3 1. g 3 7.2 1 2B 17

5770 200 °' 720 30'20 ° 80 30 20
S Halinute ymcno x, ONg KOTOPOro BepPHO PaBeHCTRO:
a)x+l——§‘ 0)-1-+x——3‘ B)x—l——l'
8 8 F — 4 2
1, S LS
E-g=p A 3-x=-3 8 g-*==g
B Haitpute uucno, kotopoe:
1 1. 1 1
a) Ha 3 tonswe yucna -5 0) Ha 3 MeHbLe yucna 3
EErA 3anuwure pasHocT Apo0eil B BUAE pPaBHOW el cyMMbl Apoteit:
a) 1<% 6) -2 -1; -
3 g 5 &' i
B Buuvcnute, npeasaputensHo 3amedvB pasHocTs fipobeit pasHoit
el cymmoi:
1 1). 4 7 9 3).
a) 5 —(_5], 0) § —(—6} B) —E —[—ﬁ],
1 3). 9 15}, 25 11
r) —5—(—5]. a) —'i'o-—[—-fé]. e) -2-5—(—1—3-]

ymnoxem-le WU peneHue APOSEﬁ

Jpobu smroGoro 3HaAKa YMHOMKAIOT H JIEJIAT [0 TeM XKe IpaBHIaM, UTO
M NOJOKHTe/IbLHEIe ApoGu:

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

P 2220 L:Z=L2 mers0.
PR, i L A A BT
1
. -3 4 (34 (-D-3-4 3-4 6
Mpumepsi: 1) —:+— = = = ==
P P ) P -5 2-(-5) (-1)-2-5 2.5 5]
1

B9 LB L (02 63 10

2ok s _ =1tb _ 16
% 25 2.4 8 8’
P W -
4 5:9=3 ®-(3 24



OTMeTHM paBeHCTBO, KOTOPOe JIeTKO MoJyJYaeTca Ha OCHOBAHWH IIpa-
BHJIA JleJIeHHA: 2

i pig=L£,
Tjie p ¥ ¢ — nelsle anacaa (q # 0).
JHogasatTenscTnoO P=Q=£ g-p1_2
3 1 1 1-q q

Taxum obfpazom,

JpobL % MOMKHO PACCMATPHBATE KaK YACTHOE OT [eJIeHHA eé

YHCIAHTeNA p HA 3HAMeHATelIh g.
-2
T

)

Hanpuwmep, % =2:3;-2:5=

Tro6K1 YMHOMNHTE Apolh HA IeJoe YHCJIO0, MOMHO ed UHCIAHTeNh
YMHOKHTE HA 3TO THCJIO.

Ilonaaa're.nl.c'tno.“g r=L.L-PT_PT
q qg 1 q- q
_23_23_6,
Mpumepsi: 5)—-3 E'I"E1-%
__;7.1:(-7"':;7
6)(7) B 4 1.4 4"
ITH BHIYMCIEHMSA OOBLIYHO 3ANHCHIBAIOT KOpoOYe:
2423 6 1 _ (D1 -7
53_ 5 5’ (?}4" 4  4-

Yrobkl pasaenuTs Apobs HA IeNoe YHeI0, He PAaRHOe HYJI0, MOXK-
HO 3HAMEHATEJh JPo6H YMHOMKHTH HA 3TO YHCJIO.

s

JlokasaTeaAsCcTBO. ‘E‘E:r = q .
= =T Rl o =l
™ =

Hmpmep,T:3=T: 1.3
-7 i =T =T
T



Yucaa £ u %. rjie p M § He pPaBHBI HYJIO, HASBIBAIOT B3AHMHO
q

obparnrvu. Jpoor £ masnsaior obpaTmoit spoon L.
q P
2 3 1 -5
Hanpumep, npobu 3 ¥ - " T B3AMMHO OGpaTHBIe YHCiIAa.
=

I IIpousBenenHe B3aWMHO OOGpPATHRIX uHcen pasmo 1.

JlokasaTeascTBO. L. 9_2P9 =~:-=1.
q

P q-p

‘ Yrobel oy Apods pasgeJuTs HA JPYIYIo, OTJAWYHYIO OT HYJ,
MOYRHO JIeJIHMOe YMHOMKMTE Ha Jpobk, o6paTHyio jejHTelno.

5.4 6.3
Hanpuwmep, et
Jlna mobGoit apobu a =§ BepHO paBeHcTBO (—1)-a=-a.

G —h

q q

OTMeruM, UTO ONpejle/ieHHEeM CTelleHH ¢ HATYPAJIbHLIM IOKasaTejeM
MOMKHO IOJL30BATECH H JUISA Jipobeit ioboro spaka.

2 2
S 7 (_g] =(-_2] =22 _ (262 _4,

5 _ 5
»(-§) =%

Mz ppasun ymuokenus M jeneaus apobeit moboro smaka ciaepyer,
YTO X MOXKHO YMHOKATEH H JICJUTE IO TeM ke NpaBHjaM, 4TO W IeJkle,
OTJIMIHEIE OT HYJIA THCA4, T.e. CHAUAJA ONpelesiATh 3HAK pe3yJabTara,
a NOTOM BRIIOJHATHL AedcTBUA ¢ Moayjasimu. Hanpumep,

3 2 82 8 8 4 8.27 6
—_—— ] —— = —_— i —t —_—t —-—— :——:——:—6.
8( '] *s5 20" 9 ( 27] 9-4 1

b ]

NokazaTeALCTRO. (—1)-&:(——!)-52 =——f:—a.

“EIN Mo kakum npaBunaM yMHOXaloT U AenaT Apotu Nioboro aHaka?
?Er:ﬂ Kak yMHOXWTL ApoGL Ha uenoe yucno?

JF3N Kak pasnenvts IpoGk Ha LE0e YUCNO, He PaBHOe Hymio?
?E'Z! Kakue yucna HasbliBaloT B3aUMHO 00paTHbLIMU?
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Buinonuute peitctena (523—525):

a) 75-(-64);
r) 912:(-48);

a) 161784 :(-321),
8) -4 101 630: (-507);

0) (-57)-(-129),
n) (-1596) : 57,

B) (—144)-55;
e) (-2701): (-37).

0) -2 164 320 : 432,

r) %:62; n %-%;
Cokpatute apoObL (526—528):
el o ni
0GB g e,
a) srg o sy

n el m SR,
(=
Buluvcnute npoussefeHve no oopasuy:

1.2,

a) ~5'E

(_1].3_‘_1.3_ﬂ_'_'__1-
e T R

r) —1936 980:(-918).

54 ;
@-35.
143

B) gg.%

B)

(-815).57 .
®) 112 08)’
(-888).55
77-999
(4)-10 _
(-30)-14 "
(-75)-(-24)
32)-(-100) "
-2-(-3)-(-6)
-3-(-8)-(-10)’
-128.(-92)
T256.(-48)"

e)

B)

e)

B)

e)



535.

7

j 1). i b2
a) —3-2; 6) 7-[-5). 8) 4-[—5].

3 . 25 : 13
n 3.8 n 2 (-14); o) “12-["5].

3annwure yactHoe B Buae ﬂpoﬁlﬂ C NOJIOXUTENBHLIM 3HaMmeHarTe-
nem, cokparturte nonyyeHHyilo filelole]™
a) -2:6; 6) -5:15; e) —10: (-20); r) -4:(-16).
YensioTea nM B3aMMHO 00paTHLIMKM YMucna:

-1 4, 2 3. 1 :
a)-iw—i. 0)-_§H§. B)-z u -4,
r) —gu%: .D.}—2H%1: e) -1wn1?
HaszoBuTe neaumoe U AenuTens, HakauTe APoGL, OBPATHYIO Nenu-

Teno, 3aMeHvuTe [efieHne YMHOXeHMem Ha [pobb, ofpaTHyilo pe-
nuTenio:

a) 3:2; o) —g:3: B 4:2 -39
Beuumcnure (535—540):

a) -3:2; 6) _1765:(—%]; 8) —%:(&g];

o Z:(-2)  o-Z(wm) o-Z(Z)

r —:—2—5—:35%: n) g—g—g'(—%]: e) —%:[—%].
a) -3:2; 6 —3:2; B) ~2:(-9); N 2:0);
w-4:1 o3 (—1]: x) 5 {-%] 2 8:4.
a) 48 (~%]; 0) ~55:[~3] o) 72:3;

r ( ;2] 64; n -12.24; &) 33 :(-20).
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2 (D) 03 0 0E()

15 48, 5 25, 3 (_4).
n) _ﬁ.(_ﬁ]' e) “3°'%7" X) i ( 5].

Haiigute uucno x, ANA KOTOPOro BepHO pPaBeHCTRO:

T - doe Ao B, &2
&) wgm—ggi O—giuss) B Eigm—gi 1) gixm—gs
Buiuucnure:

23 0@ Wl 0@ w0
o (2 w0 (& oL w (L)

MonoxXuTensHeIM UAKM OTPULATENLHLIM YUCNOM SIBSIETCS CTeNeHb
oTpUUATENLHOI APOOK:
a) ¢ YETHLIM nokazatenem; 0) ¢ HEYETHLIM nokasatenem?

Onpepenute nNopanok AeicTeuid, Beiuucnute (544—546):

1Y 1. 1 Y. " 4 1 1Y

a(-3)-3 93-(3): o ()5 n3-(3)

1( 2 1Y 3 12 1.
2 3 [‘5]*[—5] - g7 ‘?]-
g 1,65 8. TR

35 6 25 10 6) 3 8)

5 18 14 18 27 5 5 22).
0SB 0B HD

21 8 7 36 36 5 21 1
0 e ) % Sl 2]

B . 3_CII(OI'Ibl CNoXeHUd U YMHOXXeHuda

Jlisi panMoOHANBLHBIX 4HCes a, b, ¢ cupaBe/lIMBLI 3aKOHRI apudMeTH-
YecKHX JleHeTBHii:

1) mepeMecTUTENLHEIA 3aKOH CIOMKeHHA: a+b=b+a;

2) coueTaTeNbHBIH 3aKOH cioxeHHA: (a+b)+c=a+(b+c);

3) nepeMecTHTEJLHBIH 3AKOH YMHOMKeHHUA: a-b=hb-a;

4) coveraTeNbHBIN 3aKOH yMHOXKeHuH: (a-b)-c=a-(b-c);

5) pacnpejileATeNLHLIH 3aKkoH: (a+b)-c=a-c+b-c.
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JlokasaTeJLCTBO MOGOTr0 M3 9THX 3aKOHOB MOJKHO MPOBECTH, ONMHpa-
fick HA COOTBETCTRYIOI[He ZAKOHEI /Ui HeJulX uncel. [lokaxeMm, HAPH-
Mep, pacHpe/leIMTeIbLHbINA 3aK0H.

JHorasarteanscrso. Tak kak apobu a 1 b Beerjia MOMKHO LpHBe-
CTH K OBIeMYy MOJOKHTENLHOMY 3HAMEHATENo, TO HMYCTh

a:ﬂ, b—-i' C=£.
q q t
Torza {a+b)-t':(£+£ JE RN B G  padres
q q) t g q-1 q-t
= p's+r.s:£.i+£.£=a.c+b.c‘ &
g-t gt g t g

W3 sakonos apudMeTHUeCKHX JeHCTBHH ciejyer, 4TO Bee INPaBH-
Jia BREIYHMCJIEHWH, cpopMy/IMpoBaHHLIE JUJIH IEJLIX 4YHCes, CIpaBeijNBhI
H 1A PAIMOHAJIBHBIX uMces (IpaBWia pacKphITHA CKOGOK M 3ak/iove-
HHA B ckoOKH, NpaBHJa onpejleJieHHs 3HAKa NPOM3BEJNCHHA M YACTHO-
ro 1 T.1.).

IlprMeHeHHEe 3aKOHOB CJOMEHHS H YMHOXKEHHS HHOTAA MO3BOJIAET
YHpOCTHTh Bhiuuciaenus. Hanpumep,

1)i_(i,fi]_i“i_i__i+(£_i)_ui.
15 13 15) 13 B

2 3 (-5)+ (5

?E'E}J Ons paumoHanbHbLIX yucen a, b U ¢ 3anuwmuTe U chopMynupyiire:
a) nepeMecTUTeNbHLIA 3aKOH CNOXeHUs;
0) coyeTaTenuHLIil 3aKOH CNOXeHWUs;
B) NepeMecTUTesibHbIN 3aKOH YMHOXEeHUs,
r) couyetaresibHbLIil 3aKOH YMHOXeHUs;
) pacnpenenurensHblii 3aKoH.

BblyucnnTe, NpUMEHAA 3aKOHLI CROXeHWs M yMHOXeHus (548—

|
N—
I
=lee
—
I
=TS
+
o
I
-1
e ———
S—
1l
=ee
—
|
(=
S
I
|
=
.

550):
ETX a) 80-359- (- 125); 6) 457 + 985 - 57;
8) 45 - (-30) + 55 - (~30); r) 76 - 45 - 26 - 45;
n) 157 -(-13)-17-(-13); e) (—-124)-35+24 - 35.
4 5 p & - 5 T .82 .
ED a) e+ttt %) 35+33 25
39 124 124 . 4 17 17 31
8) 20 125 125" L R TRET L
g %5.49 45 3. o) 12.34 72 39
4651 46 51 7285 " 73 65"



23.35+38-35
17-61+18.61"
75-27+75-37 ,
37.48-12.48°

a)

B)

49.99+28.99
12.154 +21.154"'
679-846 +679-54
679.846 -679.46

6)

r

Buiuucnure (551—-555):

7

8 10 4.
5555 ' 55
1.8 8.
5725725

2,

B)

1 i

18 |

45 45 9)' 15 15 5)°
_1,&(3_3}
27 \9 3)
_[é__5_]+.1_
8 12) 24°

0)

a)

3)

Onpenenute 3HaK NMpoW3BeeHUA:

a) (-(-3)(-5):
o (-3)(-5)(3)

Buiuucnure:

({4

3.

rg

CKonbko oTpuuatesisHeIX MHOXWUTeNel MoXeT cofepxars Npon3ge-
AeHne, YyToObl OHO ObINO: a) NONOXWTENbHLIM; 6) OTPULATENEHLIM?
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A a) MNpoussegeHue nNATM  MHOXWUTENE — NONOXUTENIbHOE  HWCHO.
MoxHo nu YTBepX¥[aTk, 4YTO BCe MHOXWUTENu — NonoxXutenbHkle
yucna?

0) MNpouzpepeHne YeTuipex MHOXUTEeneln — NoNoXuTeNLHoe YUCNo.
Mox.ug M yTBEpX[aaTk, HTO BCE MHOXWUTENU — MNONOXUTENLHLIE
yucna?

AoxkA3uBAEM

Eﬂ Chopmynupyitte n aokaxure CBOMCTBA [eNeHusi PauMOHaNbHbIX
: yucen, KOTophle BLIPAXaloTCA cnenylommu paBeHCTBaMM:
a) a: b (a-n):(b-n); 6) a:b=(a:n):(b:n);
B) (a+b):n=a:n+b:n, tne b0 n nan.

Buiuucnute (561—-563):

3 5 63 5 1. {6 8.5 8 3.
561. | a)— 165 1.5. 0)2.[—5]+5.2 2.6+6.2.
11 (2 3).(3.5).(. 25 2 19).30 (,.9)( 9
8’?‘(§"§]+(Z‘"§]'( s] ) (15 12) 103 (1‘4][ 16]'
8§ F 8 5. 3 5 22 5
EXX a) 5'57-5'21° o E'("E)*ﬁ'(-—g]-

—
—_—

= o L) o SR

Cmewannsie apo6u npouseonsHoro
3HaKa

_:i]

HanoMuauM, uTo JUIS HOJOMKMTENLHBLIX HelpaBMJILHBIX jpobeii ecth
W Jpyras qmpua aauncu' B snne cuemmmoﬁ npobH.

Ilanpmlep. e 2 1 s = 4 ="

Ecnu nepen nonomn‘remnoﬁ CMeIIAHHO Apo6LI0 HOCTABHTE 3HAK ¢+»,
TO HOJIVUMM TO e caMoe UHCJ0, TAK KaKk He H3MeHHMTCH paBHad eil o0blK-
HOBEHHAA HelnpaBsHJIbLHANA npoﬁL. ecJIH nepej Hel NMOCTABHTL 3HAK ate.

1 1
H Mep, +2— =2—.
anpumep 3 2

Ecim mepeji MONOXKATeNRHON cMemanHONH Apo6bI0 MOCTABATE 3HAK
¢—5, TO MOJYYHM IPOTHBOIOJOKHYIO el OTPHIATENLHYI CMeIIaHHYIO

ApoGs.
109



% H 2% — MPOTHBOMOJOMHBIE YHCIA.

IHonoxurenbHas cMemanuas Apobb ecTh CyMMa HATYPAJILHOIO 4H-
cna u npasuiabnoil qpoéu. IlosToMy, nocraBus 3HaAK «—» Mepej CMelan-
HOM JpoOBLIO, MEI CTABHM €ro mepejl CYMMON JBYX YHceJ.

Jlas yupolmenus sammceil ¢KoOKH B BRIDAKCHHAX BHAA —[ 2%] He

Hanpumep, -2

1 1
OUIIYT, T.€. BEPHO PABEHCTBO ~( 2-5) = ~2-§.

Pacemorpum NpMMepsl BRIYACICHHR €O CMeIaHabBIMH JPo0GsMHA 1Tpo-
HM3BOJBLHEIX 3HAKOB:

1 ll=—f2l41l)=[3+2)=_8l.
1) —24-&(—14)— (24114) [314) 32,

2) 5%-72 - _(7§ - 5%) - a(zé) =21,
3) 1% —5§ = —[5% - 1%] = —[5§ - 1%]_ —(4% . %]:
__(3+%—%]:_ 3...%]:_3%'
2
1 3
NS NERETE R

EZR MNpepctagbte OTPULATENLHYIO HENpaBuibHYyl0 Apobb B BUAE OTPM-
uatensLHol cMellaHHoi apoou:
4, 13,
a) K 6) 5 B) ~15° r) 16"
EZ# 3anuwmte yactHoe B BUE 0ObIKHOBEHHOW UNWM CMellaHHoi Apoou:
a) —17:(-18); ©) 13:(-25); B) —19:(-5); r) 29:(-15).

EZ# CpaBHute yucna:

41, 45

1 1. 3 1,
a) 3 [ —15. 6) -3 7] —13,

1 1, 12 1
B} ~1g. ¥ T gy Wy



Bbiumcnute (567—571):

a) -3§+[-1%]; 6) -7%+(-1§]; 8) -12%+[-4;-
) 43%{_1%]: n 4§+(—1%]: 0) [—a§]+(—9§]
a) 13§+(~22§]: 6) 25%+(-s141]; 8) -62+12;
) ?é+[-s§]; n 182, [ 7;] o) 2§+( "f,)]
314—2%; 6) -a+13, B) -7% 4 r)%—15.
a) 1-3%; 6) 73,[4%]; o) -63+12;
r) 72-03; n 458 o) 63 ~12:1:
) 4%-1%: 3) —5%—8%: w) _2§_14%.
a) 3-3+3-23; 0) 2-2-31-1
Buiuucnute no oopasuy:

a) ~45+53+2 = - 4%+(5%+;]=—4%+6=6—4%=1%;
6) -11+81+1; 8) 32-7%+2§;

M 2 +2 13, m%-z-%.
anocmm BbIPAXEHMe, pacKpbiBas CKOOKM Mo o0pasuy:

1 2 1 1 2 1 2 2.
a) 7§+(3§—2§]-7§+3§—2§_5+3§-8§.

3 1 2 3 1 2 1 2l
6) ag-('rg-n-]_s--7§+11§_2o-7-_12-.

5)” 7%
5 1 5.
o 5+(13-%) 0 2-(3-73 ]
g (g 8% 7 (1 3

m



Buqucnwre (574-577):

B a) 252 6) 15 7d: B) 33—
2.4k m -3k o) 3%-(—%}
i (8 ()

BA a) -3 0 -1-Y 8) 4-(4%); ) -3
23 o-tlear wsZ 9 -9-( 1)

B a) [—11]-%: 06) [_3] 3%: B) (—5%)-[—3—;]; r) 4%( %]

BA a) (5% 6) 7-(-1%]; 8) (-3)- [ 1)

N [—2%]-(—1:}} n [—1%)-2%; e) 4%-(_5%}

i Buuucnure, npeABapuTensLHO yKa3aR NopsifoK AeUCTBUIA:

2
2

2 11
a) [—g]'2 -[—1§'§

8) 5[%-[-1%}]-(—2}: ) [3%2%][[-%]2]
8 Buuucnure:

a) 2%—(—%)-%; 06) [—%]—2%—(—3];

8) 2%-[_:_2;]-[—1%]: r [—5]- 2%-[_15']];

n 5%-[——3]-[4%} e) 4%{3%(%)]
BoxA3s8AEM
E.ZE JokaxuTte, 4TO:

(252 rtld ol-5)-S)e-R) 5

)i

2
4

L.
3

7,
gl

o (-5){53-(-3))

12



He npoBogs BLIMMCNEHWIA, CPaBHWTe pe-
3yneTaT c HyﬂéM, a 3artTeM BbIMUCNUTe:
1 1. .
8l 55'('2]- 0) 23 E
B} _z .i;' r);a.;g.i'
9)' 5" 97 =@ @
2
1 Y 4
w(-g)emcan o (-2).

Onpepenvre Ge3 BLMWCAEHWIA, 3HAYEHWE KaKoro BbIPAXEeHUs
oonblue;

DBt (24
(D () m () (4
o ({53 m (4] () 8]

Bulumcnute creneHsb, NpeaBapurensHO ykazae OCHOBaHMe W noka-
3ateNk CTeneHu:

o() o (o)

CpaBHuTe C HYNEm, 3aTeM BLIYMCIWUTE:

TS S AIC

Buiuucnute (585—-588):

r ﬁ%:i%%; n) —1-:1;:52-: ';;{ ( 15]

) —%:(-1%]; 3) -%:[-1%); W4 [ 1;]

K) (-2%): 10; " -6:33; M) 23 :(-38)

a) 13 :(-1%]; 6) -2%:(-12]: 8) -13:2%;
-2 :(-3{5]; PIRL :[-1%]; o) (-2%] : [-1;].
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EZA a) 72-82-72-62; 6) 1252 4.t -85 4%
siddaid (s ({9
p 28.42_28.4; o) [-2%]-(~5)+2§.(_2§].
273 (5 () () 7o
n)[ ) [ 210) 17—-[ 25]--4%

“306'30”(3"“& PAUUOHANBbHLIX YUcen
HQ KOOPﬂHHﬂ‘l‘HOﬁ ocH

Ha xoopauHaTHOH OCH MOMKHO HM300pasuTh He TOJBLKO NeJble, HO U
panuonagbLHLle yncaa. Hanmpumep, unciry 3 COOTBETCTBYeT TOUKa MOJIO-

JKHUTeJLHOH KOODAMHATHON MOJYOCH, HaxopAamasca oT Touku 0 Ha pac-
1 1

CTOSHMH — OIMHHYHOIO OTpeaKa. A uncay ~7 COOTBETCTBYeT TOUKa OT-

PHIATENLHOW KOOPAWHATHOH MOMYOCH, HaXoAAmasgcas or Toukd 0 Ha

pPaccTOAHUH % e/IMHUIHOTO oTpeska (puc. 56).
PannoHaJsHOMY YMCIY % HA KOOPIAMHATHOH OCH COOTBETCTBYeT

TOYKAa, HAXONAIAACA HA PACCTONHHH ot ToukH 0 HA MOJOKN-

2
q

TeJbHON MOJYOCH, eCJH -5:—0, H HAa OTPHLIATEJIBHON IOJYOCH,

P
ecJIH q<0.

OTY TOUKY HA3BEIBAIOT TOUKOM £ unu touxoii ¢ KOOPAWHATOMH £
q

ro|=
ra|=

Puc. 56
114



Mpumep 1. Waobpasum HA KOODAMHATHOH OCH UHCIIO o
2

2 = 2
~ —, TO TOUKA € KOOPJHHATOH ~% HAXO-
=

»
5

Tak Kak —-:- <0 m
JMTCA HA OTPHIATEILHON IOJYOCH, HA PACCTOSHMM — eIMHHIHOrO OT-
5]

peska or Toukn 0 (pwme. 57).

=1 B _2_
Puc. 57 51
&
lMpumep 2. W306pasuM HA KOOPAMHATHON OCH UHCIIO %. HJIH, YTO
TO e camMoe, YHCIO 2% .
5 5 5 5
Tak kKak 2 >0 n ry = —, TO TOYKA ¢ KOOPJIHHATOH 2 HaXOJ[HT-

> 5
¢ HA NOJOMHUTENBHON OoJyOoCH HA PACCTOAHHH E eIHHHTHOI'O OTpe3Ka

or Touku 0 (puc. 58).

1 1.

Iy 25

0 3 1 3 2 5
2 2 2

Puc. 58

lMpumep 3. MzobpasuM Ha KOOPAMHATHON OCH UHCJIO 2 HMJIH, UTO

1
TO e caMmoe, THCJIO _IT'

H H 5 H

Tak kakx ~ <0 mn |_I = 1’ TO TOYKA ¢ KOOPAMHATOM _Z HAXO-
o 5

JAHTCA HA OTPHIATEJHLHOH IIOJYOCH HA PACCTOAHHH 1 eIHHHTHOI'O OT-

peska or Toukn 0 (puc. 59).

-1 0 1

|
e

Puc. 59

Touxku, uzo6paskalOMue PANMOHATBHEIE UHCAA HA KOOPAHHATHOMN
OCH, HA3LIBAIOT PANHOHAJLHBIMM TOUYKAMH HJIM TOUKAMH C PAIlMOHAJIb-

HEIMH KOOPAHHATAMM.
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A c B

é a+b
Puc. 60 2

o

Eenu a m b — panuonanbable uncaa 1 a< b, To:
1) Touka b HaxoauTCA HA KOOPAWHATHON OCH HpaBee TOUKH d;
2) paccTodHHe MeXIY ToukamMu a U b paBHO b-—a;

b
3) Touka L1 ecTh cepesMHAa OTpesKa, COAMHMIONIEr0 TOUYKYA a U b

2
(puc. 60).
B camom piesie, uTo0bl BRIMHCJIHTE KOOPAMHATY TOUKH C — cepejiluHb
orpeska AR, pajio Kk yHeay a npubaBHTh INOJOBUHY JUIMHEBI oTpeska AB:

b-a _2a b-a _2a+b-a _a+b

EE & 2 5 2
Hanpumep, nycers AaHbl TOYKH A(—%) " B[-g-] Torna:
b ] bl
1) —% < %, 3gauMT, Touka B HaxoauTes npasee Touku A Ha Koop-

JIMHATHOH 0CH;

2) AH:.:‘.-(-E]:.:‘.{.E:E:]L;
5 5 b b 5

5
3) cepeqmna oTpeska AB MMeeT KoopAWHATY:

2 4
_+_
_5_5.:(_2 log-B.9.. 3 .1
2 5T % i 5'2 5.2 5
Tax kax anas m0OBX panlHOHAIBHEIX UHceJ a ® b uHcIIo XN TOXe

PallHOHAJILHOE, TO MeXy JIH0OBIMM panMoOHAJILHEIMH TOYKAMH Ha OCH

cylecTsyer em@ xors Obl 0JlHA PAllHOHAJILHAS TOYKA.

a+b
2

Hanpumep, cpejiaee apudMeTHyecKkoe uynces —5 u 7 paBro:

Yucso

HAZLIBAIOT CPeHHM apHpMeTHUeCKHM YHcesl a | b.

549 _

1.

(_:Egl)lll ApH@MeTHYSCKHM HeCKOJBKHX YHCeJ HA3RIBAIOT YacTHOe
oT JieJIeHHA CYMMEI 3THX YHCeJI Ha YHCJIO cjaraeMbIX.

Hanpumep, cpeanee apudmerndeckoe uncen 1, 3, 7 pasno:

14347 11 _ 42
g =z 8
-34+5-T+9
a cpefiHee apudMeTHUecKoe Tnaces -3, 5, -7, 9 paBHO: . 1.
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[ne Ha KOOPAWHATHOM OCK PacrofoXeHsl TOYKW, U3obpaxaiolime:
a) NonoxutensHele Apobu; ©6) oTpuuaTenbHsle Apotu?

Ecnu a w b — paumMoHankHble yucna u a < b, T0:

a) Kak pacnonoxeHel Ha KOOPAWHATHON OCU TOYKW a W b;

0) KaK HalTU paccTofiHMe Mexay TOYKaMu a W b KOOpAMHATHOW
oCM;

B) KaKk HaliTW KOOpPAMHATY CepefivHbl OTpe3ka Mexay TOYKamu a v
b KOOpAMHATHOI ocKu?

Y10 HaswiBaloT cpeaHum apudmMeTU4eckMm HecKONbkUX uucen?
MpuBeauTe Npumep.

W3o6pasute Ha KOOPAMHATHOW OCH C EUHUYHLIM OTPEe3KoM 8 cMm
TOYKM:

0,1,23456780910 1112
g'8' 8 8' 8 8 888 8'8' 8"

MaoOpasute Ha KOOPAMHATHOW OCKU TOYKM:

012345639g£1112
6'6'"6'"6'"6'6'6"6'6" 6" 6" 6
Kakoit egyHUYHLIA 0Tpe20K yaoOHO B3ATL?

Buifepute yaoOHLIR eVHUYHLIR OTPe30K M OTMETLTe Ha Koopaw-
HaTHOW OCU TOMKM:

1 .1, 3
a) Ot 1: 21 3: 5‘ 1—| 6) 0; FL T 2121 2

1 1 1 3
2 . ) -

1 o1 53
T T
Maobpaaute Ha KOOPAMHATHOW OCH TOYKM A( ) B(2), [ i]
Haiinpute pnuvHLl oTpeskoe AB, BC, AC.

W300pasute Ha KOOPOAMHATHOW OCWM C eAMHWYHLIM OTPe3KoM 4 cm
TOYKM:

11 23 4.1 15,

a) 0‘ 5‘ EI El Zo ZI 1Zo §| §i
1 2 1 e 3 8
©O-t-3-3"2 2 2 3

BuifepuTe yooOHLIN eOuMHWYHLIM OTPe30K U u3o6pasvTe Ha Koop-
JMHATHOW OCU TOMKM:

1 1 1 1. Y| s o
a) —15. —25. —35, —45. 0) —3, —3. —13, —13, —2 —23.

Ha xoopguHaTtHOW ocKM OTMeTkTe TOYKY:

a) A(—?Z']; 0) B(---%]; B) C[—S%); r) 1)[—4%].

17



Halinute koopauHaty cepefuHbl OTpe3ka, COeAMHAIOLLEro TOYKK:

1 1. 3 4, 1 5. 1 1
a}-z-u—é. 0)-5-»1?-. 3}241«18, r)32u34.

HaHul Touku A (2) u B(2 ) Haiipute koopauHaty Touku C — ce-

2

pegvHel oTpeska AB, koopauHaTy Toukn D) — cepefuHbl OTpeska
CB, xoopauHaTy ToukM E — cepeauHbl otpeska CD. Waobpasute
OTU TOYKM HA KOOPAMHATHOW OCW.

Haitoute KoopawHaTy TOYKM I3 MO KOOpAWHATaMm TOYKM A W Tou-
KM C — cepeiMHbl oTpeaka AB, ecnu:

a) A2, C(5);  ©) A(E] c@; 8 A[%), ((g]

Haiioute koopaMHaTLl TOYEK, JeNALMX OTPe30K A Ha TPU paBHLIe
yactu, ecnu:

1). 1 2). 1 1
040, 8(sl o (2 8(2) o a(2) nfs)
Onpepenute paccTosHue MeXay ToYKamu:

a) A[—S%) W B (2); 6) A(-8) w 3[_2%];

8) A(—S%] " B[—d%]: r A(-d%) " B[—G%).

Haitgute cpepHee apudmetnueckoe yucen (604—606):
’ 1 : 1 1. 1 2
a) 4 u 6; 6151»13. B}-2-H'|§. r}2zu§.

1 3. .
a) 3 n-g; 7] -z B) -16 n -8; r) -16 n 8.

a) 1, 8, 4; 6) -5, 8, 13; g) 10, 12, 14, 16;
=49 =8 . 11 n -2, 0, 2, 5, 10; e) -2, -1,0 1, 2.
Onpepenute KOOpAMHATY CepeivHbl oTpeska AR, ecnu:

a) A(-4), B(-1); 6) A(-8), B(3);

o 4(-5) B(-5): 0 A(-3) 3[5'].

Touka C — cepeauHa oTpeska AB. Onpefenute KOOPAMHATY TOHKU
B, ecnu:
a) A(-2), c(1); 6) A(-5), C(-1);

oa( S8y nawe(®)
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a) 6)

Puc. 61 0 1 a . 0 a 1

609,

670

Ha koopamHatHOM nyde oTMedeHsbl Yucna. C nomMousio UMpKyns or-
MeTkle Ha KOOpPOAWHAaTHOM Niy4e 4YWUCno.
a) a+2 (puc. 61, a); 6) a+4 (puc. 61, 6).

Ang yvcen a v b BuINOAHAGTCA paBeHcTBO 5 - a=bh. C nomouisio
UMPKY/IS OTMEeThBTe Ha KOOPOMHATHOM ny4e 4ucno a+b (puc. 62).

Puc. 62 0 1

Ona uncen a U b BLINONHACTCA paBeHCTBO a — 3=bh. C NoMoLLLI0
UMPKYNS OTMEeTLTe Ha KOOPOMHATHOM ny4e uyucho a (pwc. 63).

Puc. 63 0 1 b

Ha xoopamHaTHO OCKM OTMeuYeHbl ToYku ¢ koopamHatamu: 0, 1, b

(puc. 64). C nomoLLbIo UMPKYNS NOCTPOATE TOYKW C KOOpAWHATaMMU:
-1, -b, b+1, b-1, 1-b, -b-1

Puc. 64 0 1 b
Ha koopavHaTHOW ocu OTMeyeHbl TONKM ¢ KoopauHatamu: 0, a, b.

C nomoLLLIO LMPKYNS MOCTPOIATE TOYKM C KOOpAMHATaAMW. —a, —b,
a+b, a-b, b—a, —a-b (puc. 65).

Puc. 65 0o a b

f‘f[fiﬂl Ha pucydke 66 ykasaHel kooppumHatel Tovek A v B. Halhpure
KOOpAMHATY ToukM C.
0
i B )4 B ¢
a b a atb
2
® ¢ A B D a4 ¢ B
a+tb b a b
Puc. 66 2
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)

[ Onpepenurte KOOPAMHATHLI TOYEK, NENALIMX OTPe30K AB Ha yeTkipe
paBHbLIe YacTW, ecnu:

a) A(2§—], B (4); 6) A(—E_;], B(%].

[Z8 a) CpepHee apudmetrnyeckoe yucen 4% W a pPaBHO 2%. Haiipure
YWUCNO a.

6) CpenHee apudmMeTuyeckoe yucen a u —% paBHO g Haiipute
4yueno a.

(37M Otpesok, coepuHsiowmit Toukn 0 U 1 Ha KOOPAMHATHOM OCW, pas-
Aenuan nononam — nonyyunu Aga otpeska. [paesiit oTpe3sok pas-
Aenvnu nononam — nonyyuny ewe aga ortpeska. Mpaebliit M3 HUX
paspeninu nononaMm U T. [, 3anviuuMte KOOpAMHAaTLl NATA NepebIX
NONY4YeHHbIX Takum o0pa3om Toyek. Onpepenute Ge3 BbMUCIEHWIA
KOOpAWHaTLI CReAYIoLWMX NATU TakuX TOYekK.

YpasHenns

Ecnn usBecTHO, uTO cyMMa uuciaa, obospaveHHoro GykBoi x, m uM-
cna 5 paspa 8 | Tpebyercsl ONpeNleNIAThH, Kakoe YHCIo 0603HAUeHO GYK-
BOH X, TO IOBOPAT, UTO HANO pPeNIHThL YPpaBHeHHe X + D=8,

I{opnem YPABHEHHS HA3BIBAIOT TAKO0e YHCIIO, NPH MNMOJACTAHOBKE KO-
TOpPOro B YpaBHeHHe BMEeCTO X NOJYy4YaeTCA BepHOE YHCJI0BOE PaBeHCTBO.

PemmTe ypaBHeHHe — 3HAYAT HAWTH Bce ero KOpPHH.
lMpumep 1. Pemnmam ypasHenwe x+ 5=8.
Peweune. B inepoil uacTH ypaBHEeHHH JalMCAHO YMCIO X+ 5,
a B npapoil pasHoe emy uMcio 8. PaBeHCTBO He MBMEHHTCS, €CJIM IIpa-
BYIO W JIEBYIO €0 YaCTH YMeHBIIHTHL Ha 5:
x+5=8,
x=8-5,
xr=3.
OrteerT: 3.
OOBIMHO B TAKOM cCJIyuae POBOPAT, UTO UHCIO 5 IepeHecJH B mpa-
BYIO YACTh YPaBHEHHS € IPOTHBOIOJIOMHBIM 3HAKOM.
lNpyumep 2. Pemuum ypasHenue x —2=25.
Peweune. Ileperecém umcao (—2) B NpaByio 9acThk YpaBHeHHS
C NPOTHBOIOJJIOMHBIM 3HAKOM:
x=5+2,
=T,
OreerT: 7.
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Mpumep 3. Pemum ypaBHeRHe 3x =4.

Pewenne, Ilpoussejgenne unces 3 ¥ x pasHo 4, paBeHCTBO He H3-
MEHHTCSH, ecJIM MPaBYIO H JIEBYIO €ro YACTH PasfieIATh Ha 3:
x=4:3,

x=1

5| =

OTBeT: 1% ,
O6EYHO B TAKOM CJIyUae TOBOPAT, UTO ofe YACTH ypaBHeHHS pasje-

1
JHiM Ha 3 (MM YMHOMHJIHM HA E).

lNpumep 4. PemuMm ypaBHeHHe 3 — %x =5.

Pewewnwne. 1) llepenecém uncgo 3 B NpaByl YacTh ypaBHeHHS
€ IOPOTHBOIOJIOMKHLIM 3HAKOM.

2) Haiiném neMspecTHOe YHCJIO X, pasjle/iMB 00¢ YacTH ypaBHEHHS
I -
(-4} |
x=2: [_E}

x=-4.
OrtBerT: —-4.

lMpumep 5. Pemnm ypasHenuwe 5x =3x - 6.

Pewewnwne. PaBercTeo uncen 5x u 3x -6 He H3MeHHTCH, €CIH U3
obeMX vacTed paBeHCTBa BhIMECTh 10 YHchay 3x:
bx - 3x=-6.
Ilpumensis pacnpejieMTeIbHBIA 3AKOH, NOJYYMM
(5-3)x=-86,
HITH
2x=-6.

Haiiném nemsBecTHOR uMeo X, pasfleJHB ofe 4acTH 5TOro ypasHe-
HHA Ha 2:

x=-6:2,
x=-3.
OTteerT: -8.
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619,

E
e |

fBngeTca M YMCNo 2 KOPHeM YPaBHeHUA:

a) x-2=0; 0) x+4=0; B) 2x=4;
r)3x-4=x; ) x+3=2x+1; e) 3x +4=6x-27
Pewwute ypaBHeHue (619—629):
a) x-2=0; 6) x+4=0, B) 100+ x=0; r) x-5=6;
n) x+2=5; @) x-11=-T; X) 12+ x=17; a) x+7=T.
a) 5+x=3; 06) -7T+x=-2 B) x+3=-6;
r) 12+x=-8; a) x+18=18; e) —13+x=-5;
L e 1, a1
x)x—§—2. 3)x—2-2. M) x 4—13.
1 . 1.1, .
i) -5 =g O S-g =g 8) x-3 =13
1. 6. e 1. s
r) x—1=—§, n)?+x~11, e) 15+x~1.
1. a2, L, _ol__¢3
x) x—6§— 33. 3) 9+x-22. u) x 22- 15.
a) 2x=4; 6) 6x=24; B) 7Tx=-14;
r) -5x=100; A) -2x=-8; e) 12x=-36.

a) 3x=2; 6) 6x=-T; B) -2x=-13; r) 2x=0;
n) -5x=0; e) x=2, X) ~x=0; 3) -x=-5.
- o 7

a)2x_2. 0) 3x = i B) 2x—4.
1 ] I i
r) 5;:-3, a) Ex—1, e) 3.1:— 3;
-~ B =41
X) -?x_o. 3) —4x—25, u}2x_13‘
a) 2x-6=0; ©) 12+3x=0; B) -x+7=0; r) 15-3x=0;
n 3x+1=7, e) 5-2x=1; x*) 5x-2=1; 3) -bx-2=-12.
a) 3x+2x=10; 0) 5x+x=6; B) 4x+2x-7=5;
r) 7x+x+3=19; n) 5=4x-3x; e) 8=3x-x;
X) 3x —1=2x; 3) 3x-6==x.
a) x+3=3x-T: 0) 3—-x=1+x B) 7Tx+2=3x-10;
. 1 o oo N Lo,
r) 5x-8=3x-8; n) 5:—3—2 3% e) 5x 24—21.
2 8 g 9 1
X) §x—1-zx—6, 3)2.:—3-4.1: 3
a) 2(x-5)=9; 6) 124+3(x-1)=0;, B) ~(x+8)=3;

r) 1-5(2-3x)=6;
X) 2x - (7T+x)=2;

122

n) 7-3(x+1)=6;
3) -3-3(3-2x)=1.

e) 5-2(3-x)=11;



FER a) 3(x+2)-x=10; 6) 8=3(x-4)-=x;

B) 4x+3(x-7)=5; rN 3(x—1)+x=2x;
A) b-x=4(x-3); e) 5(x+4)+x=6;
x) 7-(2x+3)=9; 8) 3(x-7)-6x=-=x;
1 , -
u) E(x—4)+3x=5. K) 2[x+§]—x.-35.
n) 5x—[%.r+9]=18; M) -2(5'“7]:—21.

Pewenue 3apau ¢ nomowpsio
YPUBHEHMH

C noMompbld ypaBHeHHH MOMKHO pemaTh MHOruwe sajgaumn. Jlusi aro-
ro HYMXHO:
1) Hem3BeCTHYIO BeJHUYMHY 0003HAUMTEL OYKBOIi;
2) MCOONBL3YA YCJIOBHA 3aJla4¥, COCTABHTEL YpaBHeHME;
3) pemrMThL cocTaBIeHHOe ypaBHeHHe;
4) OTBeTHTH HA BOIPOC 3aJ[AUH.
danpaua 1. YueHHK 3ayMaJl YHCJIO, VBeJHYHI ero B 2 pasa, IIpU-
6apua 3 1 monyuna 7. Kakoe umcio om sagyman?
Pemeunwne. Ilyers ydemHK 3ajyMan 4YHCIO X, YBeJIWYHJI €ro
B 2 pasa m moayumna 2x, npubasun 3 H noayumna 2x + 3, UTO IO yeJlo-
BHIO 3ajaun paBHO 7. CocTaBMM ypaBHeHHMe W pPellMM ero:
2x+3=1,
2x=T7-3,
2x=4,
Xx= 4 : 2s
x=2.
OTmeT: yYyeHHK 3afiymMas qucio 2.
Janaua 2. B knacce 37 yyammxces, NPHYEM MAJBYHMKOB Ha 5 60Jb-
me, 9eM jeBouek. CKOJBKO JIeBOUeK B KJiacce?
Pemenne. Ilyers B Kiacce x jeBoYer, TOrjla Majbu4HMKOB (X + 3).
Beero B knacce 37 yuamnuxces. CocraBum YpPaBHeHHE H pellHM ero:
x+(x+D5H)=37,
2x+5=37,
2x= 37 - 5,
2x=82,
x=32:2,
x=16.
OtmeT: B Knacce 16 neBouex.
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Jamawuwa 3. YV Opara m cecTpsl OBUIO MOPOBHY AeHer. Bpar Kymmu
3 onmMHAKOBEIEe PYUKH, M ¥ Hero ocrajiock 30 k. CecTpa kynuiaa 2 takue
e pYYKH, M y Heé ocrajock 1p. 80 k. Croabko cTouT pydra?

Pemenne. ITyers pyuka crour x k. Torna y 6para 6su0 (3x + 30) k.,
a y cecTpsl 6su10 (2x + 180) k. ITo yenoBHIO 3ajjaumd JileHer ¥ HHMX OELJIO
nopoHy. CocTaBHM ypaBHeHHe M PelIHM ero:

3x+30=2x+ 180,
3x-2x=180-30,
x=150.

Orper: pyuxa crour 1p. 50 k.

3anaua 4. Haiigure uncio, g KoToporo paeesl 12.
=)

1
Pemenne OG03HAUMM Hem3BecTHoe umHcio uepes x. Torma + 9TOo-
2

ro YHACIA PABHEI -':-x. wim 12. CocTaBuM YpaBHEHHE W PeIlAM ero:
o

%x=12.
x=12:%,
x=15.

Orser: 15 — HeM3BeCTHOE YMCJIIO.

0O603HayLTe OfIHY M3 HEU3BECTHLIX BENUYMH Yepe3 x W BbipaswuTe
yepes x OTBeT Ha Bonpoc 3agaym (630—633):

a) Korpa Mawa npoynTana HeCKONLKO CTPaHWLL KHWUMM, TO el ocTa-
nock npoynTatse Ha 40 cTpaHuy, Gonblie, YeM OHa yXe npouyuTana.
CKONbLKO CTpaHuu, B KHure?

6) Korpa Obino NpolfeHo HecKoNLKO KWIOMETPOR, TO OCTanoch
npoiit Ha 10 kM MeHble, YeM yxe npoiineHo. Onpepenute BCé
paccTosHue.

B) B MHOroataxHom AoMe [IBYXKOMHATHLIX KBapTup B 3 pasza 6ojb-
we, YeM OAHOKOMHATHbIX. CKONLKO BCEro B 9TOM [IOMe [BYXKOM-
HaTHLIX U OAHOKOMHAaTHLIX KBapTup?

r) B HEKOTOPOM NOCEnkKe UMelnTes ToMb-
KO OfIHOSTAXHbIE W ABYXSTaXHLIE [A0Ma,
NPUYEM ABYXSTaXHbLIX AomoB B 10 pas
MeHLILe, YeM OfHOATaXHLIX. CKONLKO
BCEro [IOMOB B 9TOM MNocénke?

B Basze nexano 15 abnok. Jawa yro-
cTuna TPEx noapyr, Aae Bcem A6noK
nopoeHy. Ckonbko $I0I0K  OCTanochL
B Base?
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a) Mana B 3 paza crapwe ckiHa. Ha CKONLKO NeT CbiH MoNoxe
nanki?

6) oy B 4 paza mnanwe mamel. Ha ckoneko ner mama crapuue
ceoen povepu?

8) Mana Ha 28 netr crapwe chbiHa. Bo cKONLko paz OH craplwe
CblHa?

r) Mama Ha 24 ropa crapwe paodepu. Bo ckonbko paa oua crap-
we povepu?

a) Yuenuk sapyman uucno, ysenuuun ero B 3 pasa v yMeHbLUMN
peaynbtat Ha 5. Kakoe umcno oH nonyuun?
6) YyeHuk 3apymait yncno, yMeHblWwWn ero Ha 3 v yBenuyun pe-
aynkTat B 5 pas. Kakoe uicno oH nonyyun?

O603Ha4LTe HEM3BECTHOR YMC/IO BYKBOI U COCTaBkTe ypaBHEHUe Mo
YCNOBUIO 3apayu:

a) 3apymanu uucno, npubaeunu Kk Hemy 8 v nonyuunu 33.

0) 3anymanu uucno, yMHOXUIM ero Ha 4 v nonyuunu 52.

8) 3agyManu 4Mcno, YMHOXUAM ero Ha 7, K NPoU3BeeHuio npuba-
Bunu 12 m nonyyunu 26.

r) 3agymanu 4ucno, BbIMAKW M3 Hero 4, YMHOXWNW pasHOCTL Ha 5
1 nonyuunu 35.

OpHo uucno Ha 6 Gonblie apyroro, a ux cymma paeHa 18. Co-
cTapgbTe ypaBHeHWe o YCNoBuIo 3aaauv, oboaHauvMe OyKBOIA:
a) MeHbWee Yucno; 0) Gonbliee YUcno.

OpHo uucno Ha 4 MeHblie Apyroro, a ux cymma pasHa 22. Co-
cTaBkTe ypaBHeHWe No YCNOBWIO 3apayd, 0603HaYnB OGYKBOW:
a) MeHLlee Yucno; 6) Gonbluee Yyucno.

CocragsTe ypaBHeHWe rno ycnoBuio 3afaun, o003Hauyue OYKBOW He-
M3BECTHOE 4ucno, U pewwute ero (637—652):

a) OpHo uucno B 5 pa3 Gonblue Apyroro, a ux cymma pasHa 42.
0) OnHo yucno B 3 pasa mMeHblle ApYroro, a Ux cymma pagHa 28.
8) OaHo uucno B 4 pasa Gonblle APYroro, a Mx pasHocTL pasHa 39.
r) OaHo uncno B 7 pas MeHblle apyro-
ro, a ux pasHocTL pasHa 54.

a) Bpar Haweén 8 3 pasa bonblue Oenbix
rpuboe, Yem cecrpa. Bcero oHu Hawnm
24 Oenvix rpuda. CKonbko OGenbix rpu-
OOB Hawen opaT W CKONLKO cectpa?
6) Ha pByx nonkax 63 kHWru, npuyem
Ha OAHON B 2 pasza MeHblUe KHWUI, 4em
Ha apyrofi. CKONbKO KHUI Ha Kaxpaow
nonke?
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a) B kHmxke 60 ctpanuu. lMNpountanu B 2 pasa Gonblue CTpaHwuu,
Yyem ocTanock npountaTe. CKONLKO CTpaHWL, OCTanoCk NpoYMTaTh?
6) Ha aBToMOOMNLHON CTOSAHKE CTOMT 72 aBTOMOOMASA, NPUYEM
NerkoBbiX asTomobuneil B 7 pas Gonblie, Yyem rpy3oBeix. Ckonbko
rpPy30BbLIX aBTOMOOMNEi Ha aBTocTosHKe?

a) Y xozaitku 66ino 20 kyp ¥ ubinnat, Kyp 6bino B 4 pasa MeHblwe,
Yyem ULINAAT. CKONLKO ULINAAT OLINO Y XO3AHKU?

0) Y xoaniiku 6uino 16 yTok U yTat. YToK Ouino B 3 pasa meHslue,
yeM yTaT. CKONbKO YTAT ObIIO Yy XO3SNKU?

a) Kycok nonotHa B 124 m Hapo paspesaTtk Ha [Be 4acTu Tak, YyTo-
Obl OAMHA OAHOW YacTw Obina Ha 12 M Gonklwe, Yem Apyroid. Mo
CKOMLKY METPOB NONoTHA OyAeT B KaxaoW uyactu?

0) Kycok necku pgnuHoit 16 M Hapo paspesath Ha ABe 4acTu Tak,
4100l A/IMHa OfHOM 4YacTh Obiia Ha 1 m Gonblwe, yem apyroi. Mo
CKONLKY MEeTpPOB Necku GyaeTt B Kaxpoi yactm?

a) B wkony npueeanu 690 crtonor u crynkeB. CTynkeR ObiNo
Ha 230 bonble, yem ctonoB. CKONLKO CTONMOB U CTYNLEB B OTAENL-
HOCTW NpuBesnu B wkony?

0) B copeBHOBaHWAX NO Nbbxam yuyacteoBanu 53 venoseka. [e-
BOYEK ObiNO Ha 17 MeHblwe, yeM MankyukoB. CKONLKO ManbYukoB
W JeBOYeK B OTAENLHOCTU Y4acTBOBANO B COPEBHOBaHMAX?

[eoe ponmxHbl nopenuts Mexay cobor 15p. Tak, yutoOLl OfHOMY
poctanock Ha 4p. Oonblwe, Yem Apyromy. CKONbKo AoctaHeTtcs
Kaxgomy?

a) 3a koHdeTsl 3annatunu B 3 pasa Gonble, UM Ha 6 p. Gonblue,
yeM 3a neyeHbe. CKONLKO 3annatunu 3a nevyeHbe?

6) 3a Terpapm zannatvnn B 4 pasa OGonblie, v Ha 7p. 20k
Oonblue, Yem 3a NuHelkn. CKoNbKo 3annarnnm sa NMHenkn?

a) MNana e 8 pa3 crapwe goyepu, a Ao4s Ha 28 net mnagwe nanel.
Ckoneko ner nane?
0) Mama g 6 paa crapuie cuiHa, a chiH Ha 25 ner Mnaawe Mamil.
Ckoneko net mame?

| —

Ha conublluke rpenvch HEeCKONb- gy
KO Kowek. Y HMX BmecTe nan Ha %1;?
10 Gonblue, yem yweit. CKoNLKO KO-
WeK rpenock Ha CoMHbILLKe?

Jecatn cobakam M KOWKAaM CKOp-
munm 56 ranet. Kaxpgoit coGake po-
cranock 6 ranet, a KaxgoW Kou-
ke — 5 raner. Ckoneko ObiNo cobak
W CKONLKO Kolek?
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[T B xossiticTBe MMeloTCA Kypbl M OBULI. CKONLKO Tex U Apyrux, ecnu
M3BECTHO, YTO Y HMX BCEX BMecTe:
a) 19 ronoe u 46 Hor; 6) 30 ronos u 74 Horu?

Y natHapuatM TPeYronbHUKOB W YeThIpéxyronbHukoe 53 yrna.
Ckoneko TpeyronsHWKoOB “ HeTHpéXYI'OHI:HHKOB B OTnGHbHOCTH?

[ a) Cymmy B 74 p. 2annatunm feBATHAAUATLI0 MOHETaMu no 2p. U
i 5p. CkonkLko OLINO MoHET no 2 p.?
0) Ecnu paamensit 27 pybnei Ha rpuBEHHUKM U ABYIPUBEHHLIE'
TaK, 4ToObl BCeX MOHeT Obiio 170, TO CKONLKO Oyaer rpuBEHHUKOB
W CKONMLKO OBYrPUBEHHBLIX?

38 U3 «Apugpmervkn» J1. &. Marumukoro. Cnpocun HeKTO yyntens:

) — CKONBLKO MMeellb YYEHVKOB Y cebf B y4eHuM, W60 Xody oTaaTh
Tebe B yyeHue CBOEro chiHa?
Yuutens xe oreevan emy:
— Ecnm npup@r kKo MHe ellé CToNLKO, CKOMLKO MMEeln, fa ewe
nonoBMHa M eweé 4YeTeepTe M elwé TBOW ChiH, TO OyOeT y MeHs
100 yueHwkos.

_ CKONLKO Y4eHUKOB ObINO Y yuutensn?

=3 (Ipeuus.)

— Ckaxu mHe, saHamenuTbid Mudarop, cKONLKO y4eHUKoB nocella-

0T TBOIO WKONY WM ChylwaloT TBou Geceabl?

— Bot ckoneko, — otBeTun $punocod, — NonoeuHa mlydyaet mare-

MaTWKy, YeTBepTL My3bIKy, CelbMas YacTk NnpebbLIBaeT B MOAYAHUW

W, KpOMe TOro, eCTh ellé TPU XKeHLMHEL.

AONONAHEHNRAR K FMAEE 3

Ecan B UMC/I0BOM BEIpa’KeHHH HeKOTOpPEIe (HIH Bce) UHC/IA 3aMeHHTH
OykpamMu (pasHble uMcia — pasHeIMK OyKBamMM), TO HoJyuures OyKBeH-
Hoe Beipaskenwe. Hanpumep, eciiv B 4McI0BOM BhIpaskenud 2+ 3 same-
HATH 9Aciao 2 Ha GykBy a, uncao 3 Ha GykBy b, To moayunrcsa GyKBen-
HOe BRIpakeHHe a + b.

Mgul yske noassoBajuchk OYKBeHHBLIMHM Bhipaskenuamu. Hanpuwmep,
IPOM3BOJILHEIE HATYPAJLHEIe yucaa Mbl ofospavyanum Oykpamu a, b, ...,

NPOH3BOJILHOE PAIMOHAJILHOE UMCJI0 MBI 0603HAYANN L rpe pPuqg—ne-
anle gnena (g # 0). g

! [PMBEHHUK U [BYrPUMBEHHBIA — CTapUHHLIe HasBaHus MoveT B 10 n 20 k.
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Ecnu B 6YKBeHHOM BRIpaskeHMH 3-a— 7 BMecTO @ MOACTABHTH UH-
cjlo, HanpuMep 3, To NOJYUMTCH UHCIOBOe BeIpaykeHnwe 3-3 -7, pas-
HOe uMcay 2. ITO YMC/I0 HABHIBAIOT 3HAUYEHHeM OYKBeHHOI'O BBIPAMKEHM
3-a-T7 upm a=3.

lpumep 1. Haiiném snadenwe OGYKBEHHOTO BhIpaskeHus 7-x+2-x
npu x=-2.

Peweunune. 7-(-2)+2-(-2)=-14-4=-18.

B OykBeHHBIX BhIpasKeHHsX OOLIYHO He IMINYT 3HAK YMHOMKeHHs (-)
Mexay uHcnamMu # 6yxkpamm. Cumraior, Hanpumep, uro 8- y=8y.

BykpeHHBIe BhIpaskeHHMs NPUMEHAIOT A 3anucH dopmyi. Popmy-
Jia — 9T0 3alMMChH MaATeMATHYeCKMX M JIDYI'MX 3aKOHOB ¢ NOMOMLIO OyK-
BeHHBIX BhIpakenwii. Hanpumep:

1) P=2(a+b) — dpopmyna nepuMeTpa NOPAMOVIOJLHHKA, TIAe
a ¥ b — CTOPOHBI IPAMOYTOJLHUKA;

2) S=ab — Qopmyna niomaan NpAMOYroiLHHKA, Tle @ u b — cro-
POHEBI NPAMOYTOJIBHAKA;

3) V=abe — popmyna obbéMa OPAMOYTOJBHOrO HapaJljlejlenuiesa,
rae a, b ¥ ¢ — ero ANMHA, IMHPHHA H BBICOTA;

4) s=vl — dopmylia MyTH PABHOMEPHOI'O JBHXKeHHS 10 NPSIMOM, rjie
U — CKOPOCTh, ¢ — BpeMs JIBHIKeHHS;

5) P=4a — dpopMysa nepHMeTpa KBazpaTa, I'fie @ — CTOPOHA KBa-
Jparas

6) S =a’— qopmyJia IUIOMAAH KBaZipaTa, rlie a — CTOpOHA KBajpara.

3amenuTe 4ncno 5 OGYKBOW a B YMCNOBOM BbipaXeHWUM:
a) 7-b-1; 06) 2-5-5:3.
3anuwwuTe nonyyeHHoe OGYKBEHHOE BbipaXeHue,

[ZZ8 [MpueeanTte NpuMepsbl OYKBEHHbLIX BLIPAXEHWIA.

[ZZ3 MNopctaBbTe BMecTO OYKBLI a B OYKBEHHOE BblpaxeHue a + 3 4ucno:

a) 5; 0) 3; B) 1; r) 0; n) —1; e) -3.
JEZA Haltpure anavenve OYKBEHHOrO BLIDAXEHUs! 7 + x NpU x, PaBHOM:

a) 0; 0) 3; B) —1; r) —4; n) -7, e) —10.
?Eﬂ Buipaxenue a + 2 — aT0 cymMMa a U 2, Bulpaxedue 3 - x — aTo pas-

HocTb 3 1 x. lNpounTaiite GYKBEHHLIE BbIpaXeHUs:

a) 5+a; 0) 7-a; B) 4-x; r a+12;

n) 2a; e) b, X) —3a; 3) a+(-3).

Buiumcnute 3HayeHne GYKBEHHOrO BhIPAXEHWUs Mo oopasuy.

a) 10-4x npu x=->b.
PeweHune. MNMpy x=-5 10 -4x=10-4-(-5)=10+20=30.

06) 2x+1 npu x=5; B) 6+8x npn x=-1;
r) 5-4a npy a=2; n) 3-7b npu b=-2.
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Haitpute 3HayeHue OykBeHHOro BuipaxeHus (659—660):

a)a+bnpna=1, b=3; 6) a-bnpun a=-2, b=4;
B) 2x—y npn x=5, y=6; r 3x-2y npu x=-1, y=-4.
=3 . 43 i gk
a)abnpua—z.b—15, O)2(a+b}npua_10.b_12.
1 1
B}abcnpua—a.b—1§.c—2.

Haitpute 3HaueHne Kaxaoro OYKBEHHOrO BLIPAXKEHUS NpU yKasaM-
HbIX 3HaYeHuax x (661—662):

1
x 1 3 0 = 5 -

2

CTopoHbLlI NpsAMOYTonbHMKa a v b. 3anuwute Gopmyny nepumeTpa
npsIMoyroNbHUKa. Belyucnute nepumMetp npu:
a)a:2cm.b:ScMé o)a;'!(‘:M.b-QcM:

) _nd . oyl _al
B)a—lch,b—:?oscM. r)a-2sz.b-34cu.

CTopoHLI NpsMoyronbHuka a v b, 3anvwwurte opmyny naowaam
NpAMOYronkHUKa. Beluucnure nnowanes npu:
a) a=2cm, b=T7cMm; 0) a=4cm, b=5cm;

1 - catow poql
B) a Sﬁcm.b..zgcm. r a .35cm.b. 14(:M.

CropoHa keagpata a. 3anuwute dopMynsl nepuMeTpa U nnowanu
KBagpata. Bolymcavte nepumeTp M niowans Keagpara npu;
a) a=3cm; 0) a=8cm; B8) a=10cm;

1 3 T _ 53
r}a_—z-;:w. n}a-3§cM\ e}a-2sz.
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[EZ3 [OnuvHa, wupuvHa M BLICOTA NPSAMOYTONBHOrO napannenenvnepa

a, b, . 3anuwute dopMmyny oobEMa NPAMOYroALHOro napannene-
nunepa. Bouucnute obLEM Npu;

a) a=2cm, b=3cm, c=5¢cm; 0) a=§ cMm, b=4cm, c=5cm.

Pe6po kyba a. 3anuwwute dopmyny obvéma kyba. Belumcnute
00LEM Npu:
a)a=4cMm; 0) a=5cm; B) a=10cm.

CocraBbTe OYKBEHHOE BbipaXeHue ANA BLIMWCASHWS nnowaam S
¢urypel (puc. 67).

a) 0) B)
a b o tel
c
a@ a }
o d
r) b a) e) b
o
! (o a b ¢ d a
a =
d
Puc. 67

Pewuute 3apady, coctagnss uvcnoroe BuipaxeHue (669—671):

a) Kynunu 7 tetpapeit no 50 k. u 2 pyukn no 3 p. Ckonsko 3anna-
TUAK 33 NOKYNKY?

0) Kynunn 4 nuneitku no 40k. u 3 yronbHuka no 80 k. Ckonbko
cpayn nonyswnu ¢ 5p.?

a) TypucT exan 24 Ha noesge co CKo-
pocTeio 60 kM/4 1 wen newkom 34 co
ckopocTeio 5 KM/y. Kakoe paccrosHue
npeoponen Typuct 3a 54?

6) QnvHa mapwpyta 400 km. Typuct
exan 4y noe3noomM CO CKOpPOCTBLIO
65kM/M4 M 24 aBTOBYCOM CO CKOpO-
cThio 60 KM/4. 3a CKONLKO 4acoB OH
NPOMAET OCTaTOK NYTW MELKOM, ecnun
Oy[er uaTh CO CKOPOCTLIO 5 KM/4?
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a) B 6purage 8 mansapoB, Kaxabil 3a 24 MOXeT NOKpacuTk OAHO
OKHO. 3a CKONLKO YacoB Opurapa nokpacut 24 okHa?

6) bpurape na 8 manapoB HyxHo nokpacuts 40 okoH. Kaxabiih Ma-
nap 3a 24 MOXeT NOKPacuTbL OAHO OKHO. CKONLKO OKOH OCTaHeTtcst
rnokpacuts 4epes 84 pabotel Opuragsl?

Pewwure 3apayy, coctaBus OykBeHHoe BbipaxeHue (672—673):

a) Knura ctout x p. CKonbko cTtosiT 8 Takux KHUr?

0) Kynunu 10 tetpapeit no x p. u 3 pyukm no 3 p. CkonLko 3anna-
TWIK 3a MOKYNKy?

8) Kynunu x nuHeex no 40 k. u 4 tetpagn no 50 k. Ckonbko cpa-
yu nonyuunu ¢ 5p.?

a) TypucT exan x4 Ha noesne Co CKopocTuio 50 KM/Y U Wén neww-
KOM 24 co ckopocTLio 4 km/u. Kakoe pacctosiHme npeopgonen Ty-
pucT 3a Bce Bpemsn?

6) Onuna mapwpyta 400 km. Typuer exan 4 4 noesfgoM Co CKOpo-
CTLI0O xKM/4 U 34 aBTOGYCOM CO CKOPOCTLIO 70 KM/4. 3a CKOMb-
KO YacOB OH NPOMABT OCTATOK NYTW NeLlKoM, ecnu Byaer WATA co
CKOPOCTLIO 4 KM/u?

Yepes onHy Tpyby MOXHO HanofHMTL GacceliH 3a a MMH, a yepes
APYryio — 3a b MUH. Yepea cKONLKO MUHYT HanonHWUTCH OacceiH,
ecnn oTKpuLITe 00e TpyOul? CocraBbTe OyKBEeHHOE BhipaXeHue ans
nony4eHns OTBeTa, HaauTe ero 3HayeHwue Npu:

a) a=30, 6=20; 0) a=70, b=230; B) a=60, b=290.
CocTaBne GykBeHHOe BhipaxeHue, pewwute 3apayn (675—676):

CecTtpa Hawna x rpubos, a 6par 8 2 paza Gonswe. CKONLKo rpu-
Goe Hawen 6pat? Cxkonbko rpuGoB OHW HawnM BmecTte?

a) Ha pewenne npumepos Bace sartpatun x MWH, a Ha pelueHue
3apayn Ha 10 muH Gonblue. Ckonbko MMHYT Bacs 2atpatun Ha Bce
3apaHune?

0) B knacce x feBoyek, a MankYMKoB Ha 4 MeHble, YeM AeBoYek.
CkonbKo BCero yyalmxcs B knacce?

AoxkAzmsAem

E’E

Lokaxute, 4TO eCNv M3 CYMMBI IBYX YMCEN BLIMECTL MX PasHOCTbL,

TO NOAYYUTCS YABOEHHOE MeHblUee YMCNO, T.e. AN NoObLIX Yyucen

a v b (a>b) BepHo paBeHCTBO (a+ b)—(a—b)=2b.

Hokaxute, 410 Ana MoObix yucen a v b (a>b) BepHO paBeHCTBO
(a+b)+(a-b)=2a.

ChopmynupyiiTe AoKasaHHOe CBOWCTBO CYMMBbI M PasHOCTU [ABYX
yucen B euae Npasuna.
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AoxA3sgAEM

[ZEN B cTapuy Ans pewens 3aKa4 NONLIOBANMCE TAKVMN NPaBMNAMM:
YTOObI MO CYMME M PasHOCTW [BYX YMCEs HaiTM GOJiblIee YUCHO,
HafI0 K MONYCYMMe ABYX HMCeN NPUOABUTL UX NONYPA3HOCTL; YTOO!
HaliTU MeHbLlee YMCAO, HAlo M3 MONYCYMME! ABYX YUCEN BLIYECTL
MX NONYPa3HOCTL. [loKaXWUTe paBeHcTBa:
o N S S gy 2k _2=p

2 2 2 g

a) Cymma peyx yucen paeda 37, a pasHocte 13. Haitgute a1 yucna.
6) Cymma nByx uucen pasHa 48, a pazHocTk 12. Hailpure atu uucna.

Haiigure yucna, cymma U pasHoCTh KOTOPLIX PaBHLI COOTBETCTBEHHO!
a) 49 n 17; 0) 72 n 48; B) 57 u 39; r) 38 n 2.

a) Cymma apyx uucen pasHa 304, oflHO M3 HMX BONLILE APYroro
Ha 50. Haiipute otk uncna.

6) Cymma neyx uacen 760. OgHo Medblue apyroro Ha 98. Hanam-
Te 9TW yucna.

Ecnu coOCTBEHHYI0 CKOPOCTb NOAKM 0003HA4YUTL X KM/4, a CKo-
POCTL TRYEHWS y KM/Y, TO 4TO MOXHO HalTW, BLINMCIME X + i; x — 7
Ecnn ckopocTk NOAKM MO TEYEHWMI0 X KM/4, @ CKOPOCTL Te4yeHus
Y KM/4, TO 4TO Takoe x -y, x - 2y7?

Ecnm ckopocTh NIOAKK NPOTUB TEYEHUS X KM/4, @ CKOPOCTL TeYeHus
Y KM/4, TO 4TO Takoe x+y; x + 2y?

5B B

BB E

Jnas ¢uryp Ha IUIOCKOCTH, KPOMe CHMMETPHH OTHOCHTEJILHO TOY-
KH, CYIIecTBYeT elllé OJMH BHJl CHMMeTPHUH — CHMMETDPHHA OTHOCHUTEJIb-
HO NpPAMOiA.

Pacemorpam ase urypst F, u F, u npamyio a (puc. 68). Ecan mio-
CKOCThL PHCYHKA HepersyTh 1o npamoit a, To ¢urypsl F, u F, conme-
craresa. Takue PUIyphl HABLIBAIOT CHMMETPHYHBIMH OTHOCHTOJILHO NpPH-
Mo a.

W | =]
{ |

F | I, —t

Puc. 68 ! ! Puc. 69
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Puc. 70 Puc. N Puc. 72

Ha pucynke 69 nokasana ra ke ¢gurypa F, u npsamas b. Ecau mwio-
CKOCTh PHMCYHKa IepersyTh 1o npsaMoit b, To opna 4YacTh QMrypsl F,
COBMECTHTCH ¢ Jpyroit eé uwacteio. Taryio QHrypy HA3LIBAIOT CHMMe-
TPHUHOIN OTHOCHTeJLHO mpaAMoi b, a camy npamyoo b — ocklo cHMMe-
TPHH 9TOH (UYL

CHMMeTpHYHOCTL OTHOCHTENLHO NpPAMOH BCTpeuaeTcsa B IpHpoje,
OpHjaBasg JHCTEAM JepeBseB (pue. 70), KpeuibaMm Oabouexk (pme. 71)
ocobyio kpacory. He ciyuaiiro B JIpeBHeii I'penuu CJIOBO «CHMMeTPHA»
ynorpebasanoch B 3HAUYEHHH ¢KpacoTas, «COPa3MepPHOCTb, OAHHAKOBOCTH
B pacrnojiode qacTei neJioros.

CHMMETPHYHOCTE OTHOCHTEJBLHO NPAMOH UACTO HCHOJL3YeTCHA IPH
cosflaiuu repboe u smbnem. Ha monere (puc. 72) maoGpakén repb Poc-
CHH, KOTODPBIH HMeeT 0Ch CHMMETpPHH.

CHMMeTPpHYHOCTE OTHOCHTENLHO NPAMONA TPHCYINA MHOIHM TreoMe-
TpuueckuM (purypam. Ha pucyrke 73 nokasan TpeyronsHHK ABC, caM-
MeTPHUYHLIH OTHOCHTENbLHO mpsamoit BD.

Ects ¥ QUrypsl, nMelmpe HeCKONLKO oceil cummerpan. Tak, mps-
MOYTOJBHHK HMeeT JIBe OCH CHMMeTPHH, KBaJI[pAT — YeThIpe, a OKpYyK-
HOCTE HMeeT (eCKOHEUHO MHOrO ocedl cHMMeTpHM — mobas npaMasd,
NpOXoAAllas Uepes eé LEHTP, ABIAETCHA €€ 0chl0 cuMMeTpuM (puc. 74).

B

Fd AN

Puc. 73 Puc. 74
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a)

a

Puc. 75

Gamaua 1. Jlana npamas a u Touka M, He npuHajiexxamas ei
(puc. 75, a). Iloerpoum rTouky N, cuMMeTpHUHY0 Touke M OTHOCHTENb-
HO npAMoif a.

C noMompio yroJibHMKa 4epes Touky M nposejém npsamyio b, nep-
NeHAAKYJAAPHYI0 npaAMoi a (pue. 75, 0). Touky mepeceueHHs NPAMEIX
b u a obospaunm K u orjgoxum Ha npamoit b orpesox KN, paBHEIH
orpesky MK. Mul nonyuum Touxky N, cUMMeTpuuHYIO Touke M OTHO-
CHTeJIbHO npsmoit a (puc. 75, 6).

He#creaTennno, OpAMas b MepneHANKYIAPHA NPAMOM 4, MOATOMY
npH nepernbaHMH ILUIOCKOCTH Yeprelka [0 NPAMOHA 4 OflHA 4acTh Np#A-
Moit b coBMecTHTCH ¢ ApPYroii. 9To O3HAYAET, YTO TOYKA, CHMMeTPHYHAA
Touke M OTHOCHTeNLHO NPAMON a, NpuHAANeKHAT npsaMoit b. A rak kak
KN = MK, to Touka, cAMMeTpHuYHaa Touke M OTHOCHTeJLHO HMPAMOMH a,
H ecTh Touka N.

3aMeTHM, UTO TOUKY, CHMMETPHUYHYIO Touke M OTHOCHTEJIBLHO IpH-
MOif @, MOXXHO IOCTPOHTE € MOMOIILIO OffHOTO MUpPKYyJas. ITokasem, kak
aro penaerca. Ha mpamoit a ormerum ase Toukm A m B. Iloctpoum
OKPY)KHOCTh ¢ HeHTpoM A paauyca MA (puc. 76, 6). Tak kKak OKpy:«-
HOCTH CHMMeTPHYHA OTHOCHTeNLHO NpsSiMoit a, To Touka N, cuMMeTpHy-
HafA Todyke M OTHOCHTeNHLHO NMPAMOH @, JIeKHT HA HTOH OKPYKHOCTH.

a) A 6)
M M
.
B
a a
Puc. 76
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IlocTporM BTOPYIO OKPYIKHOCTE ¢ MeHTpoM B pa-
nuyca MB (puc. 76, 8). Tak Kak H 9Ta OKpYK-
HOCTh CHMMeTPHYHA OTHOCHTEeJIBHO ﬂpﬂ.MOﬁ a, To
TOYKA N. CHMMeTpHYHAA TOYKe M oTHOCHTENLHO
NpAMON @, JIeXKHT HA 9TOH BTOPOH OKPYKHOCTH.
3HaUHAT, HcKOoMadA Touka N ecTh BTOpas TOTKA
nepecevYeHus OKPYIKHOCTeM.
Japaua 2. Jlan rpeyronsuauk ABC (pue. 77,
a). IlocTpouM TpeyroabHHMK, CHMMeTPHUHEIH Tpe-
yroasHuKY ABC oTHOCHTeNbLHO nNpaMoit AB.
IMoctpouM JABe OKPY:KHOCTH ¢ [eHTpaMH
B Toukax A ® B, npoxojsmiae yepes Toury C.
Touxka D) mepeceueHHSA STHX OKpY:KHOCTe#l ecTs
BepIIMHA MCKOMOI0 TpeyrojbHuka ABD, cum-
MeTPHIHOTO TpeyroJbuuky ABC oTHOCHTONLHO
npsimoii AB. Coepuaus Touxku A u D, B n D, no-
JIVIMM HCKOMEIN TpeyronsEux ABD (puc. 77, 6).
Sanaua 3. Jlagsl npsaMas a 4 JiBe Toukyu A
" B, nexkamue mo ofHy CTOPOHY OT 9TOH NpAMOM
(puc. 78, a). Ha npamMoil oTMeTHM TaKyI0 ToY-
Ky C, urofbl cyMMa pACCTOAHMN OT JAHHBIX TO-
yek A B B o Toukn C 6bUIa HauMeHbINeH.
ITpencraBaM, 4TO TOUKa A, CHMMeTPHYHAA
TouKe A OTHOCHTEJLHO NpPAMOI a, y»Ke HocTpoe-

a) C

D

Puc. 77

Ha (puc. 78, 0). Torpa jpus mwoboit Touku C upamoi a orpesku AC u A C
CHMMETPHYHBI OTHOCHTEJIBHO NPSAMOM d, CJIeJIoBATeNILHO, HTH OTPe3KH
paBuEl. Tak kak AC+BC= A C+BC, To cymma paccroanmit AC + BC
OyjeT HaMMeHBINeH Torja, Korga cymma paccrosEMidi A C+BC Oyger
HauMesbeid. OueBHIHO, YTO 5TO NPOH30HAST TOJBKO TOI'ZlA, KOTJA TOY-

ka C Oyner JexaTh Ha upsmMoi A B.

IocTpouM TOUKY A,, CHMMETPHUHYIO TOUKe A OTHOCHTENLHO Ips-
moit a. CoenuaEM ToukH A, H B. Ha mepeceuennm npsaMeix a u A B

NoJy4uM uckomyio Touky C (puc. 78, 8).

a)

Puc. 78
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Puc. 80

Kakue nee ¢purypsl HasbIBalOT CUMMETPUYHbI- B M e
MW OTHOCWUTENLHO NpsMoit a?

Mo pucyHky 79 onpepenure, Kakas Touka
CUMMETPUYHA OTHOCUTENLHO NPAMOIA a Touke:
a) A; 6) B, B)C;, r)D; p) M. A N| D

Mo pucyHky 79 onpepenute, Kakoi OTPe3oK a }

CUMMETPpUYEeH OTHOCHUTENLHO npﬂMOi’l a oT-
peaky: Puc. 79

a) AB; 0) BM; B) BC; r) CD; p) AN; e) ND; x) AD.

Kakoit ¢urype cMMMeTpu4eH OTHOCUTENLHO NpAMoid a (puc. 79)
NpPAMOYTONLHUK: a) ABMN; 6) MCDN; B) ABCD.

Kakyio ¢urypy HasbiBaloT CUMMETPUYHOM OTHOCUTENBHO NPAMOIt a?

MocTpoitTe Ha KneTyatoi Gymare NPAMOYroNbHUK 4 x6 u BCe ero
OCH CUMMETPUK. Ckonkko oceit CMMMETPUKX UMeeT l'lpﬂMOYl’OﬂH-ll-‘ll(?

MocTpoiite Ha knetyaroi dymare kBaapar 6 x 6 U BCce ero ocu cum-
meTpun. CKONbKo oceil CUMMMeTpuu uMeeT keaapart?

MocTpoitTe OKPYXHOCTL € LEHTPOM O U TPU €8 OCM CUMMETPUW.
CkonLko oceit CUMMETPUU MMeeT OKPYXHOCTL?

Mepepucyiite B TeTpans Te OykBbl andapuTa, y KOTOPLIX €CTh OCb
cuMMeTpun. [ng Kkaxaoi M3 HUX YKaXWUTe YUCNo oceill CUMMeTpUN.

ABBITrAEEX3UKAMHON
PCTYOXUHYWWbbBIBIOA

Hapucyiite B Tetpaau Gurypy, UMeioLLylo:

a) ofHy OCb CUMMETpUM; 0) pBe oCu CUMMETPUM.
Mepernute nuct Gymary rnononam, BLIPEXUTE HOXHWULAMWM Kakyio-
HUOYAL OUrypy, UMEIoLWYI0 0Cb CUMMETPUM.

Meperuute nuct Gymaru, Kak nokazaHo Ha pucyHke 80. U3 no-

NYHEHHOTO TPEYrOJIbHUKA BLIPEXWUTE BbIENIEHHLIE LIBETOM 4acTu.
CKONLKO OCeil CUMMETPUM MMEeT MOJNyYeHHas «CHEXMHKa»?
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Puc.

Buipexute U3 OymMaru «CHeXWHKY», MMeIOLLYI0 BOCEMb OCei CUM-
METpUN.

[an otpe3ok AB w npaMas b, He nepecekalowan 3ToT OTPe30K.
MocTpoitte oTpe3ok MN, CUMMETPUYHLIA OTPe3Ky AB OTHOCUTESb-
HO NPAMOIA b.

[aua npamas b U OTPe30K AB, nepecekalowmii aty npamyio. [Mo-
CTPOiTe oTpe3ok MN, CUMMETpUUHLIA OTpeaky AB OTHOCUTENLHO
npamoint b. [pe nexur Ttoyka nepeceveHus otpeakoe AB u MN?
Kak 310 0GbACHUTL?

Nau TpeyronsHuk ABC wn npsmas b, He nepecekaolas CTOPOHbLI
3TOro TpeyronbHuka. lNocTpoite TPeyroNbHUK, CUMMETPUYHLIA Tpe-
YronsHUKY ABC OTHOCHUTENLHO NpAMOiA b.

[Lau TpeyronsHuk ABC n npamMas b, nepecekaiowas CTOPOHLI 3TO-
ro TpeyronbHuka. [locTpoiiTe TPeyronkHWK, CUMMETPUYHLIN Tpe-
YronbHUKY ABC OTHOCUTENLHO NpAMoi b.

[ana npsamMas b U OKPYXHOCTb, Nepecekaln- a)

was aty npamyio. lMNocTpoitTe OKPYXHOCTS, B
CUMMETPUUHYIO [IAHHOW OKPYXHOCTU OTHO-

CUTENLHO NPAMOR b.

Ha nnaue (puc. 81) nokazaua xeneauas jo-
pora u ABa ropoaa A v B. Ykaxute mecrto ‘A

Ha XenezHol mopore, roe Hapo MOCTPOMTL

cradumio C, YyTo6LI CyMMapHas AnuHa aopo-  6)

™ot A no C uvor C o B obina HaumeHb- B
wen.

B Xapkvili AeHb MEIBeXOHOK HANPaBU/-  — -
c M3 ceoero goma (A) B roctm K ocnum-

Ky (B), HO cHavana pewwn nogoiTK K peke Puc. 81

nonuTL BoAbl. Ykaxute Kpatyaiwuin nytb

OT A no B ¢ 3axonom K peke (puc. 82).

[Opyroit pa3 MeaBeXOHOK Hanpasuncs uz aoma (A) B roctm K ocnm-
Ky (B), HO cHayana pewun NOAOUTU K peKke nonuTek BoAbl, a Nnotom
NnoecT ManuHbLl. YKaxuTe kpaTyailumii nyTe oT A A0 B ¢ 3ax0A0M
K peke W K Kyctam maiunHel (puc. 83).

.B .B

KYCTBI
MATHHR

82 Puc. 83
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OnHO W3 3HAYEHHH JIATHHCKOrO CJIOBa ratio — OTHOINEeHWe JIBYX UH-
cea. Orciofia MOHATHO OnpejiejieHHe: paIfHOHAJILHEIM HA3LIBAIOT WHCIO,
KOoTOpoe MoskeT OBITH NPeCTABIEHO KAK OTHOLIeHHEe ABYX IeJIbIX YHCeJ.

Kaxk H3BECTHO, K NNOHATHIO MOJNOMHTeNBHON JIpOﬁH KAK OTHOIIeHHK)
ABYX HATYPANBLHBIX UHMceN MATeMATHKH IPHILIA OYeHhL JABHO.

K npusHAHHIO OTPHOATEJBHBIX Apo0eil KaK uHce/J MaTeMaTHKH MOA-
XOJHUJH TOXe J0JT0. H)’Jlb. BHaUaje O03HAYABINIHNA JIWIIEL oTCyTCTBHE
YyHCeaa, cTall paccMaTpHBaATHBCH KAK YHCIO0 TOJBKO HOCcjie BBeJIeHHH OT-
pPHOATEIBHBIX YHCEeJ. Kak Yyie OTMeuajloChk B riaee cl.leme THCIa»,
COBpeMeHHOe HCTOJKOBAHHe palHOHAJbHBIX YHCeJ, OCHOBaHHOe Ha OT-
KJIAILIBAHWH OTPE3KOB Ha KOOPJAMHATHOW OCH BIPaBo WJIH BJIERO OT Ha-
4yanbHoi ToukH (oT HyJas), Obuio jano gumb B XVII Beke.

MHoskecTBO BceX pPANMOHANLHEIX umces ofjajaeT ciaefyIOIHM 3a-
MeuaTeJbHEIM CBOMCTBOM: Jnobas apudMerHueckas onepanus (cjoxe-
HHe, YMHOMCHHE, BLIMHTAHHe H JleJleHHe, 3a HCKJIHYeHHeM JeJIieHHs Ha
IIYJIB] He BRIXOJHT 3a npeleibl 3Toro MHOMKeCTBA. Huanmu CJIOBAMM, pe-
3YJNLTAT NpHMeHeHHA 060 Takoil omepanum K JIBYM PAIlHOHAJBHEIM
YHCJAM [aéT TaKMe PallHOHAJIBHOe YHCJ0. B TakHX cilyuyadx rosopsr,
UTO MHOMKeCTBO 3aMKHYTO OTHOCHTEJILHO BCeX 2THX mmpannﬁ. OﬁpﬂTHM
BHHMAaHHEe, YTO HH OJIHO M3 PACCMOTPEHHLIX paHee MHOMKECTB 4YHcen {Hﬂ‘
TYypaJjbHBIX, HEJbIX, IOJOMKHTEIbHBIX PallHOHAJBHBIX) He obiagano Ta-
KHMM CBOMCTBOM.

Hayuenwe cBOMCTB MHOKECTB, 3aMKHYTHIX OTHOCHTEJBHO 3aJaHHBIX
onepanuii, IpUBeJ0 K co3laHn0 objacTH MaTeMaTHKH, HOCHINeH HasBa-
Hue «Teopusi rpynms. 3ra TeOpHMs HPUMEHHETCH B PAJIMUHLIX pasje-
JIaX HAYKH: KpHCTa/UiorpadguH, reoMerpuu, QpHsMKe, MeXanuke W T. .

ﬂHl’lHﬂTEﬂthl SHAAAMN

a) Puiba Becut 5kr u ewe nonpeidkl. CKkonkko BecuT phita?
6) Kuura crout 30 p. 1 ew@ nonkHurin. CKONLKO CTOMT KHUra?

“ECE  OauvH aBTONIOOUTENL PaccKasbiBan: «f OTNPaBUACA NyTelecTBOBATL
Ha «Mockeuue», UMea ofHO 3anacHoe Koneco. Bpema oT epeme-
HU 51 3aMEeHSIN KONBca, M 0Kasanoch, YTo Mepeoe Koieco npoexasno
1000 kM, BTOpOE — 900 kM, TpeTbe — 800 kM, yeTBEpToe — 700 KM
un natoe — 600 km», CKONLKO KMNOMETPOR Nnpoexan asToMotuns?
MoxeT N1 aBTOMOGWMAWCT Tak MeHATL Konéca, YToOkl Nepeoe Kone-
co npoexano 1400 km, BTopoe — 1200 kM, TpeTbe — 1000 kM, uvet-
Beproe — 800 km u ngaroe — 600 km?
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Cpeon matemMaTMKOB Kaxabih ceasmoit — punocod, a cpegn ¢u-
nocodoB Kaxpplit AeeATLIl — matematuk. Koro Gonbuwe: ¢unoco-
dos unu matemaTukon?

Bocemb noppyxek pewunn ooMmeHaTecs doTorpadmaMKM Tak, 4To-
ObLl Yy KaXaoi M3 HUX okasanuck dotorpacdun ocTanbHbIX NOApYr
Ckonbko dotorpaduit gns atoro notpebyertcs?

B HaweM Knacce kaxpas AeBOYKAa APYXUT POBHO C TPeMa Mafb-
YMKaMK, a KaXALIA ManbyuK [IPYXKUT POBHO C [IBYMS [1I@BOYKAMM.
CKOHI:KO yYalwmuxcq B Hawem kKnacce, eCiv MallbMMKOB Ha 5 6onk-
we, 4yemM gesoyek?

B nepsenctee no ¢pyréony npuHumaiot yyactme 8 komaup. Kaxpas
KOMaHfa UrpaeT ¢ Kaxaoi no ogHoMmy pasy. 3a BbIMIPbill KOMaH-
na nonyyaeT 2 ouYka, 3a HUYLID — 1 0uko, 3a Npourpsils — 0 o4KOB.
Kakas Hanbonbluas v Kakasi HauMeHbllasi pasHuLa O4YKOB MOXeT
ObiTb MeXay NepebIM WU NoCNeHUM MECTOM, €C/Ih U3BECTHO, 4TO
rnepeoe MecTO 3aHana ofHa KOMaHpa W nocnejHee MecTo 3aHana
ofiHa Komaupa?

Bonblwas kopotka koHdeT B 2 paza Aopoxe ManeHbkol. XoTaT Ky-
nuTL 3 Gonblune KOPOBKM M 2 ManeHbkue, HO eCnu Kynutk 2 60Nb-
wue Kopobku U 3 ManedLkue, To NOKynka oypeTt pewesne Ha 15p.
CKOnNbKo CTOMUT Kaxpasi kopoGka koHdet?

OpuH 9KckaBaTop MOXeT BblpbiTh TpaHwew 3a 304, apyroli — 3a
20 4. Nepewit npopadoTtan 94, NOToM BTOPO 3akonuun patoty. 3a
CKONLKO 4YacoB ObiNa BINONHeHa patota?

(Mnans, Xis.)
EcTe kapamba uBeTokK,
Ha opuH nenectok
Muenok naras yacTte ONycTUNACH.
Pagom TyT Xe pocna
Bcsa B uBety cumeHraa,
W Ha el TpeTtkst YacTh NOMeCTUNACh,
Pa3uocTb MX Thl Hallou,
Eé Tpuxas cnoxwm
M tex nuen Ha Kyraih nocagw.
Jlvwe oaHa He Hawna cede MecTa HWUrge.
Bcé netana To B3aj, To Bnepén v Besae
ApoMaToOM LIBETOB HacaXanack.
HaszoBu Tenepb MHe,
MNopcuutaswm B yme,
Ckoneko nyenok Bcero 3feck cobpanock.
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(Apmenums, Vil B.) OpmMH Kkynew Npowen yepes Tpu ropopa, U B3bl-
CKanu ¢ Hero B NepeoM ropofie MOLNWHLI NONOBUHY U TPETh UMY-
lecTea, BO BTOPOM ropofe nonoBuHy W Tpetk [G TOro, 4TO OCTa-
NOCb] U B TPETLEM FOPOAE CHOBA B3bLICKANW MOJSIOBUHY U TpeThb
[c Toro, 4to y Hero ObNO]; U KOrpa OH NPUOLIN AOMOW, Y Hero
octanock 11 paxekaHoe [AeHexHbIX eauHUU]. WTak, yaHail, cKOfb-
KO BCero pgaxekaHoB 6Lino BHavane Y Kynua.

U3 Akmumckoro nanupyca (VIB.). Hekto B3an M3 COKPOBULLHMWLILI

1 1
— . [Opyroil Baan — W3 TOro, Y4TO OCTANOChL, OCTaBUN Xe B COKpO-

sulHmue 150, Mbl XOTUM yaHaThb, GKONLKO OLINO B COKPOBULIHWLIE
nepBoHaYansHo.

N3 «Apugpmetuku» J1. @. Marunuykoro. Hekto npuwién B pag, Kynun

urpyliek ana mansix peodaT: 3a Nnepeylo Urpyluiky sannatmn ?: YyacTb

3
BCex CBOMX fAeHer, 3a Apyryo ? ocratka oT nepeoi NOKYNkW, 3a

3
TPeTLio UIpywky 3annaruin 5 ocratka OT BTOPOW MNOKYNKW, a no

npuesde B O0OM Hawen ocTtaNbHbIX B Kowenske geHer 1p. 92«k.
Cnpalwmeaetca, CKONLKO B KOLWenkbKe geHer ObiNo U CKONLKO 2a KO-
TOPYIO WUIPYLLKY [leHer 3annayvyeHo.

Ona nepeeo3kn 25 3epkan HaHAT M3BO3YMK C yCnoeueM 3anna-
™MTL eMy no 1 p. 50K. 3a AOCTaBKY Kaxaoro 3epkana B LenocTu
W BbIYECTL C Hero no 5p. 3a kaxpaoe pazoutoe UM 3epkano. Ha
[OpOre M3BO3YMK AEMCTBUTENLHO PasOufl HECKONLKO 3epKan u 3a
nepesozky nonydnn Tonkko 18 p. Ckonbko 3epkan OH pocTaewn
B Uenoctu?

Mepeblit MacTep WLET WyOy 3a 5 aHelt, a BTopoit — 3a 3 axa. Kak
pacnpefienits Mexay HUMW 3akas Ha nowme 9 wyo, YToOLI Kax-
AbIA ClUKMn Lenoe Y4cno Wyo 1 3aKaz ObiN BLINOAHEH B KpaTyailuumii
cpok?

Tpu nuparta [xoH, Oxek u Bunn ot-
KONanu KyBWWMH C 30N0TbIMA. JDKOH
XoTen esATb cebe TpeTb BCeX 30/0-
ThIX W NONOBMHY ocTaTka Aatk [lxe-
Ky. [Lkek xoTen B3aTL cede NONOBUHY
BCEX 30M10TLIX M TpeTL OcTaTka AaTh
JxoHy. Ha kakom BapwaHTe penexa
OHW OCTaHOBUNUCL, BUNN He NOMHMUT,
HO OH TOYHO 3HaeT, YyTo emy focTa-
nocek 50 30noThix. CKOALKO 30A0TLIX
OO B KyBlWWHE?
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WMmMesa nonublid 6ak Tonnuea, peibak MOXET NPONnNbiTb Ha MOTOP-
Holt noake 20 kM npoTuB TeyeHuss unu 30 KM No TeyeHuio peku. Ha
Kakoe Haubonbluee paccTosiHMe OH MOXeT OTNNLITE No peke npu
YCNOBWM, YTO TONAMBA AO/KHO XBATUTL M HA 00paTHLIN NyTL? [lBn-
XeHWe C BbIKIIOYEHHLIM MOTOPOM He paccMaTpuBaeTcs.

Ocran kynun 4 HoBLIX Koneca ans ceoero astomoOunsa. OH 3ua-
eT, 4YTO nepejHue Kosiéca AaBTOMOOWIS W3HALWMBAIOTCH Yepes
12 TLiC. KM npobera, a 3agHue — yepe2 8 Thic. KM npobera. Kakoi
HaMBONLIUKIA NYTL MOXET npoexatk agromotuns, ecnu Ocran ao-
rafaeTcsi BOBpeMsi NOMeHsITb 3afHue Koneca ¢ nepegHuMmM?
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AECRATHYHDBIE
APOSN

N ' me4 Bb NO3HAKOMMTECH C [IOCATHUHBIMKU APODAMKH, Hay

mmwnm,mmmmmmwc
HAMK. [lecATUYHbLIe APOGH ABNAIOTCA NWMLLL OPYTOi 3anWChio OBLIKHO-
Wm IHAMOHATENM KOTOPBLIX — cTenesw wcna 10, noato-
MY /U1 HAX BEPHLE T XO 33KOHL CNOXEHUS M YMHOXOHWS, YTO W UK
PALMOHANbHBIX YKcen. JlecATruHbe APOOK ABMIITCH Haubonee yno-
TPEOUMBIMK Ha NPaKTUKe, W Bhi HEOAMOKPaTHO GyaeTe RCTPEYaTLCA C
HAMM NIPU M3YHOHAK MATOMATHKM M IPYIUX LWKONLHLIX NPOAMOTOB.

<. Mouatne nonoxmrenbHowm
AECATUYHOW Apo6M

JIpobn, ¥ KoTopoit sHamMeHaTenh spiseTcs crenennio uucna 10,
yacTo sanucLipalor B Gosee npocrol opme, He 3alMCLIBAN 3HAME-
HATeNh, & OTACNAS HeAYID ¥ ApobHYIO YACTH APYTr OT APYra 3ansTol
(npH TOM CHMTAIOT, YTO [eNas YACThH NpaBMALHONH apobu panua 0).

Hanpumep,
27 717 111
Tﬁ-zm =27T: T 100 =T17; -1-0—66--0,111.

Banucannnie B Takoi dopmMe ApodH HASLIBAIOT JECATHYHBIMH
Apobamu, T.e. JANHCH 2-136 u 2,7 — pasusie GOpMEI 3AITHCH OJIHOTO

H TOIO e 4YHela: [epBas — B BHJIe cMelanHon  jipolu, RBTO-
pas — B BHjie slecatHanoi apobu. IToka Gyaem paccMaTpUBaTh TONbL-
KO MOJOMHTENbLILIE AecaTHYNLIe Apo6H.

HanoMauM, 94T0 B ACCATHUHON CHCTEME CUHCICHHA 3HAYCHHE KAXK-
A0 IMQPLI 3ABMCHT OT paapsja (NO3KUIMK), B KOTOPOM OHA 3anMca-
ua. Ilpu srom epguumin cocepnux paspsiton ornuuawres 8 10 pas.



Hanpumep, necarox B 10 pas mensme cornm, emanma B 10 pas Menn-
mie JiecsiTia.

Ilepuuiit paspsin nocse sansToi HaswBaloT paspsjom aecsrmx. Ha-
npuMep, ueno 2,7 cocrout M 2 HenniXx M 7 JICCHTHIX — YHMTAIOT e¢JiBe
MeALIX COMb JICCATRIX .

Bropoit paspsj nocjie 3aNATOH HA3KBAOT paspsjiom coTex. Hanpu-
mep, aApobn 0,35 wMTAOT eHyAR OEALIX TPHMALATE NOSATE COThIXs. Un-
cno 0,35 cocrout ua 0 nenwx 3 pecsarx u b cormx.

Yrobm nydime MOBATH MPABHIA 3AITHCH H YTeHHA JACCATHUYHBIX ApO-
Gel, paccMOTPHM TaGAHILY PaspPAJOR M NPHBCACHHEIC B HCH NPHMephI
SANHCH YHCen:

O6pikHO- Jlecaruanan apotn
Bennas |
(eme- [lml uacre ) npodnu uacTh _
mEARRAn) a
Apobs | o
s g
1 i E
H E 5 g E lg- |-
7
=L 2 . 7
210
35
i 2 0 0 ' 3 5
200 G
A9 o, |o0]|1]09
1000
701
1 6 ’ 0 7 0 1
16 :
Jlna sanucu uncna "l:m B BHJe ACCATHYHONW JApobH HYMHO Y4eCTh,
9410
19 zlﬂtﬂz 10 9 z£+L+ ]
1000 1000 1000 1000 10 100 1000°

T. €. uneno cojep:rut 0 ecsarix, 1 coryio, 9 ThicaYHBIX: % =0,019.

M3 rnasa 4



Kak sujiim, nocsic 3ansaTol B sanucH JCeCATHYHOH ApobH monyvaer-
csl CTONLKO MHGP, CROALKO HYJel COACPHT 3HaMeHaTell. COOTReTCTRY-
e el obukuosennon apobu. Hanpumep,

3 _ - _ 135 -
E_O'E‘ l2— 12007 70000 0,0135.

2uyns 2umppw Inyas 3 ugpn 4uyns A4 nuPpu

228 3anuuute OOLIKHOBEHHLIE M CMellaHHbIe ApoGu B BUMAE AECATUY-
HbIX M NpouMTaiTe NOAYUEHHLIE 3anucu:
1 9 4 3 5 11 27
) 375 236 576" 10" 16" 10" 10
12 20 _91 13 8 7 111,
®) 5766' "100' ®100" 00" 700° 706° 700
8) 5135 ”,399 899‘9 777' 123. 87 . 2011:
1000 1000" 1000' 1000' 1000' 1000" 1000
r 48899I!56?8 1234. 6969' 98 ) 2012_
10000" 10000" 10000" 10000° 10000° 10000
EZZA Npounrafite apoOu, 3anniumMie ux B BUAE ODLIKHOBEHHBLIX UKW CMe-
LaHHbIX apobei:
a) 32; 7.3; 35; 0,1; 0.9;
0) 7,12; 9,23; 10,34, 045 0,56;
B) 12,333; 16,596, 0,887, 0.379; 0,111,
r) 2,1111; 51995, 4,1996,; 0,1997, 0,1998.
A 3anvuumte 0ObIKHOBEHHLIE M CMellaHHbie Apobu B BUAE AeCHATHY-

HbiX ¥ npoqmame NONyYeHHbLIe 3anucKu;
9 2 1 243 17

B) o0 2 5100 700" 700' 700" < 100

8 & 1 2 8 8 7 13
1000" ' 1000’ 1000' 1000° <1000 1000 °

o 5 13 356 679 2011 . 17

10000" “10000' 10000’ 10000’ 10000" " 10000’
46 627 111 2012
n 7100000 100100000' 100000° 100000' QBlm:br:noo'
EZ7A 3anvumie B BULE HeNpaBuibHOR ApOOu:
a) 12,3, 6) 1,23; B) 10,123; r) 987,6; ) 98,76;
e) 9,876, X) 2,2222; 3) 22,222, W) 22222,
?EE! MpounTaitte npobu:
a) 5,05; 7,01, 12,07, 0,01, 0,09;
06) 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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132.

MNpouutaiite ApoOGW, HA30BUTE MX UENLIE YACTW, HA30BUTE UMDPLI
paspanoB AECATLIX, COTHIX U T. A
a) 16,789; 0,1234; 100,56789; 6) 0,023; 7,00526; 0,00017.

3anvuumie B BUIE ECATWNHOR apobun no obpasuy.

18 3.6 6 ) 27 24 24 48

AN %310 10 °F % 5’ 120’ 20" 60'

15 160 36 140 oM 81 144 8888
500' 400’ 900" 700" 71000° 3000° 40000' 400000

SanuwuTte B BUAE AECATUMHOA Apobu no obpasly.

B)

1_1.25_ 25 : 11234
) =325 100 02 % 2%55s5
g3 1 3 24 7. pA 1203 9.
4' 25" 25" 25’ 25" 20" 50" 50' 40" 200°
) 16 324 99 1234, o) 168 328 0999 1648,
A 16" 700’ 10’ 1000 20' 80’ 900 ' 160 '
x) 3 8 17 39 g 13 14 14 35 36
2's' 4'25' 20' 20' 700' 500" 500
Buipaaute B MeTpax W fleluMMerpax no oopasuy.
a) 32mM=3m 2 nm; 6) 49m; B) 6,1 M.
BulpaauTe 8 MeTpax M caHTuMerpax:
a) 3,12wm; 06) 8,54 m, B) 6,02m; r) 6,2m.
Buipasute B pyonax v xoneikax no o0pasuy:
a) 345p.=3p. 45k.; D) 3,56p.; B) 56p.;
r) 6,05p.; n 6,1p.; e) 0,25p.

Buipasure B kMnorpaMmax v rpammax:
a) 8,537«r; 06) 8,037xr; 8) 8,007«xr; r) 8530«kr; a) 8,500«

Bbipazute B TOHHaxX W KWIOrpaMmmax:
a) 04351, 6) 435071, B) 502471, r) 6,030T; n) 70087

3anuuumMre BeNWUUHY, UCNONL3YA AecATUYHLIe APOOK, NO oOpaslly:

a) 23cm 2w=23726ou=23.2w;

0) 5m 6 M, B) 7m 54cm; r) 8m dcm;
A) 11u 52«r; e) 11u 50«kr; x) 111 5«r;
3) 5p. 48k.; M) 5p. 50«k.; K) 3p. 5k
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“PEEY BuinonHuTe OeNCTBUN:

a) 8,23m+3,56 m; 6) 7,39p.-6,27p.;
g) 0,3am-0,2 am; r) 1,3m-0,02m;
n) 462km:2c; e) 12km:54.

CpasHenune nonoxurensHbix
AecaTUYHbIX Apo6en

B npobuoii wacTH AecATHUHOH APo6H MOXKHO NPHIIHCATH CHpaBa
HYJH — NOJYUHTCA Apobh, paBHAs JaHHON.

Hanpumep, 0,2=0,20=0,200=... noromy, uTo

2 _ 20 _ 200 _
Ot 10 100 1000 777

Ecau B apofHoii uacTi gecaTHuHOM apofH MMeOTCH cIIpaBa HYJIM,
TO HX MOMKHO OTOPOCHTH — NOJAYYHTCH Apolh, paBHad JaHHOMN.

Hanpumep, 8,3600=8,36, Tak kak

3600 36
8,3600 = 810000 = 8100 = 8,36.
HarypanbsHoe UHMCI0 MOMHO 3allUCATHL B BHJle PABHOH eMy jlecATHY-
HOH JpobH.
Hanpumep, 7=7,0=7,00=7,000=..., Tak Kak
o e S . IS,
10 100 1000

OrmernmM, uto 0=0,0=0,00=0,000=....

Hyau crnpasa nocijie 3anaTofl COXpaHAIOT B TeX cIydasX, KOIja HYM-
HO NOJYePKHYTH TOYHOCTH HU3MepeHHs.

Hanmpumep, ecim B pe3yibTaTe M3MePeHHA JUTMHEI OTPe3Ka ¢ TOUHO-
cThi0 JI0 caHTUMeTpa noayumiu 3w 0cm, to numyr 3,00 M.

H3 aByx HecATHUHBIX MNOJOMKHTeJIbHBIX Jpobeil Goiabine Ta, y Ko-
TOopoil uesas uacth GoJbINe; NPH paBeHCTRe LeJbIX HacTeil GoJib-
me Ta apobh, Y KoTopoif nudpa paspana AecATsIX GoJabine; NMpH
PABeHCTBe ILEJLIX vacTell M uu@p paspajga JecATHIX OoJelne Ta
apo6s, ¥ KoTopoit uu(ppa paspaga corsix Gojabine, H T. .
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Hanpumep, 3,5> 2,5, Tak Kak mesad 4acTh mepBoil Apobm Gojbime
mesoii wactu BTOpo# apobm; 0,5> 0,38, Tak Kak menkle uYacTH jApobeit
paBHbI, HO nudpa paspsja AecAThIX Heppoii apobu Gojablre, yem nudpa
paspsiia JIecaThIX BTOpoi apobu’'.

749,
750

Yr1o nonyumrcs, ecnu y AecsTUYHON Apotu B APOGHOIA Yactu npu-
nucate cnpasa Hynu? lpuBeauTe NpuUMepsl.

Y10 nonyumTcs, ecnu y AecsiTUMHOR ApoOKn B APOOHOR 4acth oT-
opocuTe cnpaea Hynu? lNpueeanTe NpuUMepkl.

Kakas u3 aByxX NONOXUTENbHLIX AGCATUYHLIX Apoteit tonswe? MNpn-
BefiMTe NpUMepsl.

Ypasusiite yucno umdp nocne 3ansitoit y apooei:

a) 1.2 u3,51; 6) 0,23 u 0,123; g) 0,6 n 3,02;

r) 7,125 v 0,48007; n) 6,23 n 7.,5; e) 8,2001 v 9,00007.
CKONLKO AeCATLIX, COTLIX, ThICAYHLIX COAEPXUT ApPOOkL:

a) 1,235; 6) 1,27; B) 3,51; r) 0,57

Kakan u3 gpoGeil Gonblue:

a) 6,35 unm 5,19; 6) 7,48 unm 7,51;

8) 2,52 unm 2,53; r) 17,49 vnn 17,57
Mcnonkaya aHaku = U #, CpaBHUTE OpPOOU:

a) 7,5 n 7,50; 6) 85u 9,1; 8) 0,48 u 0,4,

r) 0.25 v 0,2500; n) 7,48 v 7,481; e) 3,1 n 2,99,
WMcnonbaya aHaku > U <, cpaeuute apotu (746—748):

a) 359 u71; 0) 6,28 1 6,9; B) 0,4 un 0,51;

r) 72,7 v 7,27, n) 4,1234 w 4,1231; e) 12,39 » 1,2390.
a) 2,078 n 2,780; 6) 3,205 n 3,025; B) 7,250 un 7,205;
r) 4,290 v 4,295; n) 124 n 12,44; e) 15,120 n 15,1.

a)692un69 o0)12un119; B) 72317239 r) 048 u 0,471.
Ykaxure 4ucno, 0onbliee OfHOro M3 AaHHLIX YMCes, HO MeHbluee
apyroro (749—751):

a) 4000 v 5000; 0) 4200 » 4300;

B) 4250 u 4260, r) 4290 n 4300.

a) 0,600 v 0,700; 6) 0,650 v 0,660;

g) 0,650 u 0,655, r) 0,655 wu 0,660.

a) 06 n 0,7; 0) 0,48 n 0,49;

8) 0,65 v 0,66; r) 0,325 u 0,326.

! Korjta romopsit, uTo mudpnl pasunt (maw opna nudpa Gonnme jpyroit), To
HMEIOT B BHAY, UTO COOTBETCTBYIONHE HM UMC/IA PABHB (MJIH OJHO THCA0 GOJib-
e apyroro).
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F£F3  Pacnonoxute ApoGu B nopsiike BO3pacTaHWs:

a) 0,8; 1,17; 0,789; 1,7; 6) 3,5; 0,35; 3,35; 0,335.
FiEN  Pacnonoxute Apo6u B nopsiake yObiBaHWS:
a) 7,4; 6,98; 7,199; 6,899:; 6) 0,449; 0,49; 0,5; 0,499.

M300pasante Ha KOOPAMHATHOW 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.

F&E9] B xakom nopsapake (cneea Hanpaeo) Ha KoopavMHaTHOM npamoit pac-
NonoXeHb! TOYKW:

a) A(1,2), B(0,2), C(1,13); 06) M (7,48), N (4,78), K (7,8)?
F=3  3anuumTe BenMumHLl ¢ NOMOLLLIO AECATUUHLIX AP0 U CpaBHUTE UX:

a) 7Tkr 485r n 6kr 90r; 6) 5M 48cm 1 5m 40 cm;

B) 7Tkm 740 M u 7 km 74 m; r) 8r 5kr u 871 500«r.
Sanuwwute B MeTpax U caHtMMmerTpax:

a) 6,79m; 12,48 wm; 16,06 m; 6) 19,01 m; 7,40m; 7.4 m; 8,1 M.
5N Banuwute B TOHHaX M KMNOTpaMMax;

a) 3,569 T1; 6,760T; 6,070T; 0) 6,00771;4,480T1; 4,487, 94 1.

Cnox(eﬂue M BblYUTAHME
NONIOXXMHUTENIbHBIX OEeCATHUYHbIX APOGEﬁ

CrnoxeHne MOJOMKHUTENbHBIX ACCATHUHBIX Apobeil NPOM3BOAUTCA Tak
He, KAK M CJOMKeHHe HATYpaJbHBIX uncel. [losicHuM 9T0 Ha MpHMepax.

lMpumep 1. Cuoxem umena 2,35 u 7,561.

Pewenwne.

1
2,35+ 7,561 = 2,350 + 7,561 = ;2860
_ 2350 7561 _ 235047561 _ 9911 _ g g4 o il
1000 1000 1000 1000 7 : 9,91 1

Kak BuauM, clodKeHHe JecATHYHBIX ApoGeil cBo-
AATCA K CHOMeHHI HATYPAJLHBIX YHCeJ. HDG’!‘OMY
CJOKHM JIaHHBIE YMcaa cTONOMKOM, NOANMCHEIBAA IH(PEL COOTBETCTBYIO-
IMUX PpaspAoB JPYr [OJ JIPYTIOM H paccyskias caelyloluM odpasom:

0 TeICAYHRRIX Tmoc 1 TeicAYRaa moayudTea 1 TeicauHag. ITamem
(moa wepToil) B paspajie THICAYHEIX muppy 1.

5 coreix miawce 6 coreix ectk 11 coreix mwam 1 pecaras mmoc 1 co-
ras. [Immem B paspaje coreix nudpy 1 1 sanomuuaem 1 jecaryio.

1 necaras mmoc 3 AECATHIX IUTIOC 5 JIECATHIX MOJVUEM 9 JeCATHIX.
ITmmem B paspane gecATHIX mudpy 9.
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2 elMHANE ILUTIOC 7 efMHEAN moayaaM 9 emmann. IInmem B paspsaje
enuHHn mudpy 9. IMoayuaem orser: 9,911.

Boruuranue JecHTUUYHBIX ApoGeill NPOM3BOJHTCH TAK e, KAK H Bhi-
YHTAHHEe HATYDAJIBHBIX HHCeJ. IToka MBI paccMaTpHBagM BhIYMHTAHHE H3
GONBINEro MOJOMKHATEILHOTO UHCIA MEHBLINero.

lMpumep 2. Beruueaum pasHocTs 3,51 — 2,387,

Peweuwne. Yuurnsasa, wuro 3,61-2,387= 35|10
=3,510- 2,387, npoBejéM BHIYMTAHHE CTOJNOMKOM, ~ 5 g ¢ 7
HNOANMCHIBAA IHMPEI COOTBETCTEYIOIMHUX paspAioB ." 1123

APYT 10l APYTOM M paccy’jad CJeAVIOIHM o0pa3oM:

M3 0 TRICSYHBIX BRIYECTh 7 THICAYHLIX (4TOOHI 10-
JYYHTE HEOTPHIATENBLHOe YHCEJI0) HeJb3sd. 3anuMaeM
B YMEeHEBIIAeMOM OAHY COTYI0 W pasfipobisem eé B 10 Tricaunmx. Tor-
na 10 TeicAYHBIX MHHYC 7 THICHUHBIX HOJYUMTCH 3 ThicHuHBIX. [Inmem
B paspsjie ThICSYHLIX 1urdpy 3.

Hs 0 coreix BeivecTh 8 coThiX (4ToOHI HMOJMYYHJIOCH HEOTPHIATEb-
HOe UHCIO) HeJab3f. 3aHHMMAaeM B YMEHBINAGMOM OJIHY AecATYI0O H pas-
npobnsem eé B 10 cormx. Torna 10 coThix MuMHYC 8 COTBIX NOJIYMHTCH
2 coreix. [lnmem B paspsane coreix mwudpy 2.

4 necATEIX MEAYC 3 AecATHIX nmoayudrtes 1 pecarasa. [Tamem B pas-
pane necsaTeix nuppy 1.

3 eppauuer mMuaye 2 exmEHMNLl noayuures 1 epmmmna. Ilamem
B paspane exmnanAn madpy 1. IMoxywaem oreer: 1,123,

Bpn CJIOXKEHMH W BHIYHTAHHUHA JIOOEIX NOJOMKHTEJBLHEIX JAecATHYHRIX
Apobell MOCTYNAKIOT TAK e, KAk B npuMepax 1 u 2. A MMeHHO: cHaua-
Ja y apoGeil ypaBHMBAIOT YMCJIO DH(P Nocke 3ansAToi, 3aTeM HX CKJa-
ABIBAIOT MJIM BRIYHATAIOT CTOJIOMKOM KaK HATYpaJbHBIe UHcaa. B oTBere
CTABAT 3allATYI oA BaIATOMH.

Jlasa pecaTuuHbIX Apofeil BRINOJHAKTCH lepeMecTHTeNbLHLIN U cove-
TATENLHLIN 3aKOHEI CJOMEHHS, TAK KAK 9TH 3aKOHLI BRIOJHAIOTCH JUIS
PaBHLEIX WM OOBIKHOBEHHBIX Jpobeif. DTO MO3BOJAAET B CYMMe HECKOJh-
KHX CJaraeMEIX IepecTABJAATE cjaraeMele W 3aK/JIIOUATE MX B CKOOKH
JHOOLIM OOIJHBOM H onyckKaTh CKOOKH 110 TeM ke npasmjiaM, Kak M JUJid
OOLIKHOBeHHLIX Jipobeii.

Bobiumcnure (759—-761):

P a) 1,5+42.3; 0) 3,7+1,4; B) 12,3+ 1,23;
r) 7,84 +8,9; n) 125,34 + 12,534, e) 7,53+ 8,624.

FEZ1 a) 6,48-2,35; 6) 7,26 -3,19; B) 2,528 -1,9;
r) 7,2-3,148; n) 6,98 - 3,99; e) 7,25-3,261.

FiZN a) 38+0,56; 0) 7,39+ 11; B) 0,736 + 25;
r) 8,248 -6; n) 7,2-1,899; e) 5-3,78.
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BoiyucnuTe, NpUMEHAn 3aKOHbl CNOXEHWS W NpaBuna PacKkpbiTUA
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), 0) 4,756 — (2,395 - 1,244).

3amenune AECATUYHYIO apobeb OOHKHUBEHHOﬁ. BblHMCIUTE!
a) 2.5+ 3%; o) 7% _225:  8)02-3:

r) 48:4; n) 6:0,6; e) 12:0,3.

3aMeHVB OOLIKHOBEHHYIO PO0L AECATUYHOMW, BLIMMCAUTE:
1 s 3 5 _al

a) ﬁ+2‘5' 0) 7100 2,15; B) 4,12 15.

1, 1. 1
r) 9.1 +3§. n) 17.3—93. e) 6,09+2ﬁ.

Bulymcnure nepumMetp NPAMOYrofibHUKa, ecnin;

a) ero wvpuHa pasHa 2,3 cM, a avHa Ha 1,9 cm Gonblue;
0) ero wwupuHa pasHa 2,48 oM, a pavHa Ha 1,6 am Gonble;
B) ero gymua paeHa 12,1 cm, a wupuHa Ha 4,8 cMm MeHswe,
r) ero pvHa pasHa 18 oM, a wupuHa Ha 4,7 AM MeHble.

Buiuucnute no obpasyy:
a)12gm+12cm=1,2gm+ 0,12 om= 1,32 pm;

0) 16 cm+4,35 om; B) 7.35m+ 4,9 nm; r) 2-4.8am;

n) 48n0m:2; e) 123 am-42cm; X) 34 am - 34 cm.
Buiyucnure nepuMmeTp TpeyroNbHWKa, UMelowWero CTOpPoHbI:

a) 490 mm, 48 cm, 4,7 am; 6) 23 mm, 3,4 cm, 0,48 am;

B) 3,5c¢cm, 0,38 am, 0,041 m; r) 0,125m, 1,3 am, 14,5cm.

B keapTMpe gee komHatel. OgHa KoMHaTta mMeeT nnowaas 16,3 M7,
a apyras Ha 1,9 M? Medswe. Kakosa nnowaas AByx KOMHaT?

B keaptvpe Tpu KOMHaTel oOweit nnowanksio 44,8 M?. OgHa kom-
Hata uMeet nnowans 11,3 M2, apyras Ha 3,5 M? Gonbwe. Haigure
nnowaakL TPETLeR KOMHATLL.

LLlenok BecuT 2,5kr, a KOTEBHOK Ha 2,1 Kr MeHblle. CKonbKo BecAT
KOTEHOK W LLEeHOK BMecTe?

Typuct npoexan Ha astooyce 48,4 kM — 310 Ha 25,8 kM Oonblue,
4yem OH Npowweén newkom. Kakoe paccrosiume TypucT npeosionen Ha
agTofyce U newkom?

Bopsa cobpan 12,6 kr aonok — ato Ha 2,8 kr Gonkle, Yem cobpan
Anewa, n Ha 1,4 kr meHblle, yem cotpan Cepexa. CKOnbKo Kuno-
rpamMmoB A6N0K cobpanu Malbyuku BmecTe?
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FZZN B kacce Obina Hekotopas cymma peder. [loctynuno B Kaccy
480,5 p., a BeigaHo M3 kaccel 538,1 p. MNocne yero B kacce octa-
nocek 1230,8 p. Ckonkko aeHer 6LiN0 B Kacce nepsoHayanLHo?

FZ-A CkopocTk TeyeHus peku 4,2 KM/4, a COOCTBEHHan CKOPOCTb NOAKW
7.5 km/u. Onpepenute CKOPOCTL NOAKK MO TEYEHWI0 U NPOTUB Te-
YyeHust.

F7} Ckopocth Katepa no TeuyeHuwio 22,5KM/4, a npotMB TeuyeHusa
18,5 km/u. Kakoga cobcreeHHas ckopocThL karepa?

nepeuoc 3aN9TOU B NOMOXUTENbHOWU
AecaTMYHOM apo6u

Yrober gecarnanyio apobs ypeauwunts 8 10, 100, 1000 u 1. x. pas,
T. €. YMHOXKHTE Ha 10, 100, 1000 u T.1., HAXO B 3aIHCH JAPoOH
nepeHecTH 3anATyi0 Buparo Ha 1, 2, 3 u T. 4. yH(PEI, IPHIKCAR
npH neoﬁxnnuumu HYJIH clipaBa.

lMpumepsi: 1) Ypeauuus apobs 35,783 B 10 pas, noayuum apobs
357,83, Tax kax 35,783-10 = 31'3;‘?03 .10 = 35788 _ 357,83,

Takum obpasom, ypenwuenue jpo6u B 10 pas npusBesio K IepeHocy
gansaTo Ha 1 mudpy BOpaBo.

2) Ilepenecs zanaTyio B apobm 35,783 Ha 2 mudpsl BOpaso, MOIY-
gyuM Apobs 3578,3, B 100 pas Goabluylo panHOM apobu 35,783. B ca-
MOM jleJie,

35783 _ 35783
10~ 1000
3) Ecam  yuecth, uro 35,783 =35,78300, TO, mnepemeca 3amsd-
Tyi0 B jpobu 35,783 ma 5 nudp sBunpaso, noayuum umcao 3 578 300,
B 100 000, man B 10°, pas Goabilee HepBOHAYAILHON APOGH.
Takum 00pasoM, NepeHocHd 3aNATYIO B 3alMCH Jpoou Ha 1, 2 u 1. 1.
nmuEdpLl BIPaBo, MEl VBeJIMUHBAEM 5TY ApoOh coorBeTcTBenno B 10, 100
H T.J. pa3.

3578,3 = -100 = 35,783 - 100.

Yrobw yMeHRIIHTH JeciaTHYHYI0 Apo6s B 10, 100, 1000 u T. 1.
pas, HAJO B 3AIMCH Jpo6H NepeHecTH 3AIITYI0 BJIEBO COOTBeTCT-
Benno Ha 1, 2, 3 u T. . UHMPPLI, NPHNHCAB NPH HEOGXOAHMOCTH
HYJH CJeBa.
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Mpumepsi: 1) Ipods 3,5783 8 10 pas mensme apodm 35,783. Ilep-
Bafg ApoOL MoJIyueHA M3 BTOPOH IlepeHOCOM 3anfATol BjeBo Ha 1 mudpy.

2) Ecnu B panuoit apo6u 35,783 nepenecry sansatyio Ha 2 nuppbi
BJIEBO, TO nojyuum apobs 0,35783, koropas B 100 pas (100 = 10%) Mens-
me JanHOoM.

Taxkum o0pa3oM, IepeHOCA 3aUATYI0 B 3alHCH JECATHYHOH ApobH
Ha 1, 2 u 1. 1. nudpsl BieBo, Mkl YMeHbIIAeM 9Ty JApobb COOTBETCTBEH-
o B 10, 100 u 1. x. pas.

F777.]

778

B Kakylo CTOpOHYy M Ha CKO/IbkO UMdp Hafo NepeHecTn 3ansryio,
4YTOObI YBEJIMYUTEL NECATUHHYIO APOOb:

a) B 10 pas; 6) e 100 pas; B) 8 1000 pas;

r) 8 10 000 pas; n) 8 100 000 pas; e) 8 1000000 pas?
B Kakyilo CTOPOHY W Ha CKONLKO umdp Hapo nepeHecTy 3andaryio,
YTOOLI YMEHLIIWUTL AECATUUHYIO APODL:

a) g 10 pas; 0) 8 100 pas; 8) 8 1000 pas;

r) g 10000 pas; n) 8 100 000 pas; e) 8 1000000 pas?

a) Kak namenntca apobb, ecnv B @@ AeCATUYHON 3anucu 3anaTyio
nepeHectn Ha 3 umdpsl Bnpago? Ha 3 umdpsl Bneso?

Kak uamenutcs apoOb, ecnu:

a) 3anaTyio B €€ [AEeCATUYHOW 3anucy NepeHecTu cHavana Ha
2 umdpsl BNpaeo, a 2aTeM Ha 3 uMdpsl BNEBO;

6) 3anatyio B @@ AecATUYHOW 3anucu nepeHecTW cHavana Ha
3 umdpsl Bneso, a satem Ha 2 umdpsl Bnpago?

Kak uameHuTCa NonoxeHue 3anaToil B 3anucu AecATUYHON Apoou,
ecnun aty apoodb:

a) cHavana ysenuuyuts 8 10 pas, notom ewe 8 100 pas;

6) cHayana yeennyute 8 10 pas, a notom ymeHswuTs B 100 pasz;
B) cHavana ymeHblints B 10 pas, notom ewe e 100 paz;

r) cHayana ymeHbwutL B 10 pas, a notoM ysenmuut, 8 100 pas?

Kakoe uucno Gonblue U BO CKONLKO pas:

a) 32,549 unn 325,49; 0) 2,7543 wnn 2754.3;

B) 47,58 wnm 4,758; r) 123,45 wnmn 1,2345?
Kakoe 4ncno meusllie U BO CKONLKO paa:

a) 0,4853 unu 4853; 6) 0,296 wam 0,00296;

g) 480 wnu 0,48; r) 200 wnm 0,027
Yeenuuste cnepyouwme apobu 8 10, 100, 1000 pas:

a) 7,3459; 6) 8,279; B) 9,13; r) 7,2.

Buipaaute B8 caHTUMeTpax no oopasuy:.
a) 4,25 nm =425 cm; 0) 4,2MMm=0,42 cM™;
B) 5,21 am; r) 3,2 om; o) 13,2 mm; e) 2,1 mm.

152



FiZA Bolpazute B AeumMmeTpax:

a) 4,84 m:; 6) 3.5M; ‘
) 396,7 cm; r) 2,5cm; CM/ am M .'a,
n) 13 mm; e) 25,4 mm. —
Fi7Ad Bulpaaute B mMeTpax: 2
a) 20 cm; 6) 34,1 cm; KM ‘ N;l K‘FJ
g) 15,6 am; r) 3.4 am; - oM ) —
a) 0,5265 km; e) 1,4356 km. s’
FL5R BeipasuTe B KWiOrpammax:
a) 1,246 u; 6) 12,46 u; B) 1246 u; r 15u;
n) 1,52457; e) 15,245, x) 152,45 T; 3) 0,0485T;
n) 7548r; K) 238r; n) 45r; M) 51

“H50 Buipaaute B KBafpaTHLIX KUNOMeTpax (Kwm?):

a) 1245ra; 0) 125ra; B) 1256 ra; r) 145ra.

B0 BuipaauTe B KBAAPATHLIX CAHTUMETpax (CM?):

a) 3,548 nm?; 6) 3,9 nm?; B) 635 Mm2; r) 23 mm2,

“§739 Bupaaute B Kyouyeckux Mmetpax (m°):

a) 4754 pm®; 0) 723 pm*; B) 35 am?; r) 7 ame.

£ 792 | Buipaaute B Kybuyeckux MunauMetpax (Mm?):

a) 0,3574 cw?; 0) 2,3915 cm?; B) 7,20 cm?; r) 4,325 cm®.

YmHoxeHne nonoxurensHeix
AECATUYHBIX Apob6en

HecarTnuraa (opMa sanucH Apobel mo3BoiideT YMHOMKATE HX Ipa-
KTHYECKH [10 TeM JKe NpPaBHjIaM, [0 KOTOPBIM YMHOMKAIOT HATYpaJbHbLIE
yueaa. Oriauune J3aKJau4yaeTca B TOM, 4TO HBOGXOI.LHMG onpejaejiaTs Me-
CTO 3amATON B HMOJYUeHHOM mNpousBefeHnH. ITosicHAM cKasaHHoe.

lMpumep 1. Beraueaum npouasefenue 2,5- 1,02,

Peweunue. llepeHecém 3ansiTyio B epBOM MHOMHTede Ha 1 1ud-
py BOpaso, a BO Bropom Ha 2 nudps Bupaso. Tem cambIM nepsbiif MHO-
SKATeNb yBesmuATea B 10 pas, Bropoii B 10?=100 pas, a mponsBejieHHe
B 10 100=1000 pas.

Brrauciaum IIpoH3BeJleHHe HaATYypaJibHBIX YHCeJ 52 5
25 1 102: " 10 2
25-102 =2550. 570

Hoxyyennoe yucao B 1000 pas Goapine, yem Tpe- RCHE
oyemoe mpomsBefienne. IlosToMy HeoOXOANMO UHCIO 55 50

2550 ymenwmuts 8 1000=10% paa, 1. e. nepenecru
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B 2TOM UHCJe 3a0ATYIO BJeBo Ha 3 mudpel. Takum

obpazom, v 2.5
2,5-1,02 = 2,550 = 2,55. 1.0 2

MoKHO paccysaaTh NO-APYrOMY, NpPHMeHSs 515 L
[IPABHJIO YMHOKeHMS OOBIKHOBEHHBIX JApOGeii: =7

25 102 _ 25-102 _ 2550
10 100 ~ 10.100 _ 1000
Taxum obGpaszom,

2,5-1,02 = = 2,55.

qT0o0Bl NMEPEeMHOKHTE JBe JecATHUHbIe JApoOH, JOCTATOYHO Iepe-
MHOKHTE HX KaK HATYpAJBHBIE uYMCIa, He oﬁpaman BHHMAHMHA
HA 3amAThie, 4 B NOJYUYEeHHOM INPOH3BeleHHH OTHEeNHTh 3AanATOMH
CIpaBa CTOJBKO IHQP, CKOJBKO HX OELIO mocje 3anATHIX B 000-
HX MHOEKHTEJAX BMecTe.

Il pecaTHuHbIX Apobeil cupaBefUIMBBI llepeMeCTHTeJNLHBIH M cove-
TATONBLHLIH 3aKOHLI YMHOMEHHNS, a TaKixe paclrpenen}{mnbnuﬁ SarKoH,
[OTOMY YTO 9TH BAKOHEI BEPHBI JUIS PABHLIX MM OOBLIKHOBEHHBIX Jpobei.
OTH 3aKOHBI NPUMEHAIOTCA JJIA YIPOIIEHHSA BEIUHCIEHHII.

Hanpumep, BBIMHCAHM, HMCHOJIL3VH 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.

TFEER CopmynupyiiTe NpaBuno yMHOXeHMS [BYX AECHTUMHbIX APOOEH.
Buiuvcnure npoussenenune (794—799):

EZXY a) 0,02-10; 6) 3,2-100; 8) 0,3-1000;
r) 2,39-1000; n) 0,041 -100; e) 0,0005 - 1000.
EEd a) 24-2; 6) 3,1-3; B) 05-2;
r) 25-4; n) 1,25.8; e) 0,072.2;
X) 52-0,4; 3) 7,1-0,9; u) 0,08-0,13.
F a) 6,5-0,004; 6) 0,09-0,18; B) 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; u) 0,6-3,054.
a) 3,59-0,1; 6) 2,3-0,1; B) 0,0235-0,1;
r) 63,2-0,01; n) 3,5-0,01; e) 2,32-0,01;
x) 723,1-0,001; 3) 79,4 -0,001; u) 3,8-0,001.
FE°2 a) 4,381-0,2; 6) 7,713-0,8; s) 0,07-620,4;
r) 0,2569-0,6; n) 0,3-2,451; e) 67,19-0,05;
x) 42,25 .04, 3) 362,5-0.,8; u) 512,5-0,08.
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a) 2,3-1,1; 6) 43-1,2; B) 0,22.3,3;

r) 53.0,31; n) 0,68-61; e) 0,72-0,015;
%) 435-2,2; 3) 3,2-0,25; u) 0,084 -0,55
BbluMcnuTe, NPUMEHAS 3aKOHbI 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) 05-73-22, e) 025-1,7-1,6.
Buiumcnure (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; 8) 0,3-0,3-0,3:0,3;
r) 0,05-0,05; n) 06-06-0,86; e) 0,08-0,08;

x) (0,5+0,2)% 3) (0,7+0,3)% u) (0,9-0,4),

K) 0,8+1,1% n) 1,22-1,2; M) 1,52-0,25.

a) 9,561-18; 6) 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; 8) 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; r) 1,654-3,4+6,4-95;

n) 24-984+4.8; e) 35,4-1,99+354;

x) 3,2-103-9,6; 3) 1,22-97 + 3,66.

W3BecTHO, yTto 8- 125=1000. Buucnute:

a) 8-125; 0) 0,08 -125; B) 0,8-12,5;

r) 8-0,125; n 0,8-1,25; e) 0,08-125.
Mewexon MAET co ckopocTeio 4,4 kM/4. Kakoi nyTL oH Npolaer 3a:
a) 2y; 0) 0,54; B) 1,54?

Co6CTBEHHAA CKOPOCTL MOTOPHOIN noakn 12,6 KM/4, a CKOpPOCTL Te-
yeHust pekn 1,8 kM/u. Kakoit nyTk Npoiaer nopka no TeyeHwio u
NPOTUB TEYEHUA 3a:

a) 3y, 6) 25y; B) 0,547




Bobiuvcnute nnowans NPAMOYrofibHMKa CO CTOPOHaMKU a U b:

a) a=3,6cm, b=4cwm; 6) a=5am, b=3,13 am;

B) a=3,12 am, =35 am; r)a=625wm, b=16m.
Buluucnure 06LEM NpAMOYroNkHOro Napannenenuneaa, AnuHa, LWu-
pUWHa, BLICOTA KOTOpPOro a, b, c:

a) a=45cm, b=23cm, e=10cMm;

06) a=32pam, b=1,5aMm, ¢=2,5am;

B) a=12¢cMm, b=25aMm, c=10cm.

Macca 1 m* Boznyxa 1,29 kr. Onpepenure maccy Bosayxa B Baliem
Knacce.

Macca 1 cm® amomubmsa 2,71, macca 1cm® ceumHua 11,31 Kakoi
KYOUK TAXenee — alloMUHWEBLIH ¢ pebpoM 3 CM WKW CBUHLIOBBLINA
¢ pebpom 2 cm?

McnonsaoeaHue 1T Makynatypsl no3gonseT noayyuts 0,7 T Gymarun
W 3aMeHuThL nNpy atoMm 4,4 M* apesecunbl. Ckonbko Gymaru Mox-
HO NonyunTL 13 7,5 T Mmakynatypbl? CKONLKO NpU 9TOM 9KOHOMMT-
CH ApeBeCUHbI?

Henenne nonoxurensueix
AecaTUYHbIX Apob6en

Brlumcienne 4acTHOrO ABYX NOJOMKHTEJNbHBIX AeCATHYHBIX JApobeif
MOKHO CBECTH K BEIYHCJEHHI0O YACTHOTO PABHEIX MM OOBIKHOBeHHEIX
apobeit. IloscHauM 3T0 Ha npUMepax.

lNpumep 1. Haliném uvacrroe 0,4 : 0,3.

Ilpumenas mpaBmiIO JieleAAA OOBIKHOBEHHEIX Apobei, mMeeM:

4 3 410 4

04:03=—: =102,

Npumep 2. Hailiném wacrroe 0,072 :0,4.
IMpuMensas npaBMiIoO fieJleHAsT OOLIKHOBEHHRIX ApoGei, MMeeM:

72 4 7210 18 _ 9

0; 7 :0, = ¥ = = — I —
ke 8 1000 10 1000-4 100 50

Taxkum obpaszoMm, yacTHOE JBYX ACCATHYHBIX JApobeil Bcerjia MOMKHO
S3alACATL B BHJIe OOLIKHOBEHHOW ApoOH. 3aMeTHM, UTO BO BTOPOM IpPH-
Mepe UACTHOEe MOXKHO SallHCATE eIlé ¥ B BHJe AecaTHUHOI xpobu 0,18.
IMockonbry He mobasi obbikHOBeHHAA Apobb MoxeT GBLITH BanHCaHA Kak
JIeCATHYHAS, TO He BCOIJa YACTHO NecATHUHBIX Apobeii MoMxHO 3anm-
caTh B BMJE JecATHIHOH ApobH.
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B atom myHKTe OyleT pacCMOTpPeHO JieJieHnHe JecATHIHELIX Apobeil UL
B TeX cily4dadx, KOrja Mx 4YacTHOe eCTh HATYypajJbHOE YHCI0 WIH JecATHY-
Hasdg Apobb. [lpyrue cayuau OyayT paccMOTpeHbl B clejyiomieil riase.

Byneu AeJIMTE JeCATHYHEIe Il,pOGH YIoJIKOM NPpaKTHYeCKH 110 TeM e
MpaBHJIAM, YTO W NPH JeJeHHH HATYPAJBHBIX uHcen. PaccMoTpaM cHa-
gajia fieJleHHe AeCATHYHOH Apo0H Ha HATYpPaJbHOEe THCIO.

llpumep 3. Haiipém vacTHoe 47,8 : 2.

Paspeomm 47,8 na 2, paccymuas clenyio-
mumM ofpaszoM: cHauama 4 jgecATKA JenuM Ha 2,
noaydaeMm 2 gecarka. 3areM 7 eIMHHIL AeJIMM
Ha 2, mosydaem 3 eamHHILl 1 ocratok 1. Jlene-
HHe IJ.B.IIOﬁ’ HACTH 3aKOHYeHO — B YacTHOM ©CTa-
BuM zanAryio. Temeps 1 eguEuMIy pasapobigem 1 8
B 10 gecarwix, cHocum 8 necarnix u 18 gecsa- 78
TRIX JeJuM Ha 2, noaygaem 9 jecsaruix. Tak kak
OCTATOK paBpeH HYJIO, TO jJeJIieHHe 3aKoHYeHOo. 0

Hrax, monyueH oreeT:

147zi8]l2
1 23,9

1|7
6

47,8:2=23.9.
STOT npuUMep NOATBEPIKAAeT HPABUILHOCTH CJAEAVIOIIero Impapujia:

Henenue gecsaTHUHON ApodH HA HATYPAJIBHOE UMCJIO BLINOJHAET-
cA TaK JKe, KAK JIeJIeHHe HATYDPAJBHBIX YHCEeJ, HO MOoChe OKOoHvUa-
HHA JIeJIeHHd eJoi YacTH JecATHYHOH ApodH HaJ{0 B YacTHOM
MOCTABHTE 3aNATYIO.

Tenepr paccMOTpHMM JlejleHHe JIeCATHYHOH Apo0H Ha JeCHATHUYHYIO
Npobk.

lMpumep 4. Buruncnam gacTHOoe 4,42 :0,2,

Tak kaxk B feimTejle ofHa OUdpa mocje 3anATOH, TO AOCTATOYHO
MepeHecTH 3alsiThie B JIRJIMMOM M JlejiiTesle Ha ojiHY nudpy Brpaso.
Tem caMbIM B jJleTuMoe, H JleJaTel s yBeanunsaloresi B 10 pas. Ilooaro-
My YACTHOe He M3MeHHTCH, a JeHTelb OyleT HATYPAJLHEIM UHCJIOM.

Hrax,

4,42:0,2=44,2: 2.

MoKHO paccyskJlJaTh ¥ TAKHM o0pasom:

4,42 44210 44,2
442:02=28= 5220 _The
0,2 0,2-10 2
Haneime jejeHHe BHINOJHSETCH YIOJKOM IO HNPABHJIY JAejeHHA [e-
CATHYHOH ApPOoOGH Ha HATYPAJIBLHOE YHCJIO.

[Mpaseném eme ofWH nNpuMep.
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a) )

315525 3l1l50 |2|5
25 |12 25 1126 |
6 5 6 5
50 5.0
15 150
150
0

Puc. 84

Mpumep 5. Burunmenaum uactaoe 3,15:0,25.

Tak kak B jlesiMTeie JBe NM(ppHl NOCJe 3aUATOH, TO NepeHecéM 3a-
nATHe B JIGJIAMOM H JleIdTesle Ha JiBé IHQPLI BIPaBO, T.e. YMHOMKHM
nAemmMoe W aendTens ma 100:

3,15:0,25=315: 25.

Bummonnum slenenue yroakom. Ilocne Toro kak 3aKoOHYHIOCEH Jleje-
HMe nejoil yact (puc. 84, @), cTaBUM B [Ie/IMMOM 3aIATYIO M IPHIMCHI-
BaeM 0 jlecATHIX, B YACTHOM TOXKe CTABMM 3anfaTyio, cHocuM 0 M mpo-

NoJkaeM fenenne (puc. 84, 0).
3TH NpHMepsl NOATBEPKAAKT IIPABHIO:

yTo0LI pasNeNuTs JecATHIHYI0 Ipo0s HA JecATHYHYI0 IpobL, HALO
B JeJIHMOM M B JleJIHTeJie JIepeHecTH 3anATy0 HA CTONBKO mudpp
BHPABO, CROJBKO MX IOCJe 3aANIATOH B JeJHTesNe, H 3aTeM BHINOJI-
HHTH JleJIeHHe HAa HATYPaJLHOe YHCJIO.

(378 Buipasute yactHoe B BuMae 0ObLIKHOBEHHOW ApoOu:
a) 3:0,7; 0)35:1.2 B) 1,25:1,4.

?EI! Mo kakomy npaBuiy OensT AeCATUHHYIO ApoOb HA HaTypasibHOe Yun-
cno?

?EKE Mo kakomy npaBuiy OensT AecATUYHbIe Apotu?

?EB Bcerpa nv npu aenedvm AecATUYHLIX APOOeid YacTHOe MOXHO 3a-
nicate B BUOe OecATUYHON gpobu? lpueegwute npuMepsl.

Buiumcnure (818—821):

BN a) 12,5:10; 6) 72,6:100; B) 173,56 : 100;
r) 0,3:100; A) 0,73:1000; e) 1,664 :10 000.
EifW a) 783:10; 6) 988:100; 8) 54 000 : 10 000;
r) 7800 : 1000, ) 3:1000; e) 5:100 000.
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HE B

EEEBE HBE HE

g

a) 3,6:3; 6) 75,5:5; B) 1,24:4;

r) 2.63:11; n) 7,81:11; e) 13,2:24.
a) 0,48:8; 6) 0,84:21; 8) 0,001:5;
r) 0,002:4; ) 0,125: 25; e) 0,0625:; 25.
Brinonuute penexve v NpoBepkTe MNOJIYYEHHLI pesynsrar:

a) 3,1:0,1; 6) 7,21:0,01; e) 6,3571:0,01;
r) 4,729 :0,001; n) 4,29:0,1; e) 7,1:0,001.
Beiyucnute (823—824):

a) 6:0,1; 0) 7:0,001; 8) 8:0,001;
r) 35:0,1; n) 49:0,01; e) 56:0,001.
a)1:0,2;6) 1:0,25;8) 1:0,125;r) 1:0,4; n) 1:0,5.

Kak u3MeHuTCs 4acTHoe, ecnu:

a) penvmoe yBenuuutL B 5 pas;
0) pnenutens yBenuuuTs B 3 pasa;
8) AenuMoe W AenuTens YBenWuuTL B OAMHAKOBOEe 4ucno pas?

Bemucnute (826—827):

a) 48:4.8; ©6) 536:5,36; B) 921:921;

r) 39:0,39; n) 4:04, e) 999:00,0,
a) 53,6:5,36; 6) 5,36:0,01; B) 72,34 :7,234;
r) 7,234 :0,01; n) 372,9:3,729; e) 3,729:0,1.
Buinonuute penenve, npoeepste peaynsrar (828-—-829):

a) 4:05; 6) 3:0,2; B) 2:0,02;

r) 14:0,07; n) 12:0,004; e) 10:0,005.
a) 76:0,2; 6) 6,3:0,3; B) 0,64:3,2;

r) 0,49:0,7; n) 0,01:0,05; e) 0,004:0,8.
Bouumcnute (830—833):

a) 0,21:0,84; 6) 0,19 :0,005; B) 3,76:0,4;

r) 7,05:1,5; n) 3,5:0,4; e) 25,9:3,7.

a) 1,75:1.4; o) 18,4 :7,36; B) 16,92:4,23;
r) 86,1:2,46; n) 21,875:3,125; e) 183,96 : 5,256.
a) 025:4+153:5+12,4:8+0,15:3;

6) 96,7:10+0,045:5+140,4: 12+ 1,563 : 15.

a) 4912:16+(18,305:7 +0,0368 : 4);

6) 72,492 : 12+ 78,156 : 36 — 120,03 : 15;

B) 1,36:27+6,02-59+0,4:25-(4,2-0,075),
r)43-35+1,44:36+3,6:1,44-(0,1-0,02).
CKONILKO COTLIX COMEPXUTCH B Y1Che:

3, 2. 1, T 3
a) e 6) g. B) 5. r) %. a) E?
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He BLINONHAN BLIMUCNEHWIA, CpaBHUTE:
a) 19,95.199,6 u 1,995.1996; ©6) 19,96-1,997 n 199,6- 19,07;
8) 199,7-199.8 u 1,997-1,998; r) 1,998-199,9 n 1,998 - 1999.

He BLINOAHSAS BLIMUCNEHUI, OOLACHUTE, MNOYEMy BEpHO PABEHCTBO
35,48 -2,937 = 0,3548 - 203,7.

Mpuaymaiite HECKONLKO aHANOMMYHLIX BEPHLIX PABEHCTB.

He BLINONHAN BLIMUCAEHWI, OOLACHUTE, NOYEMY BEPHO HEpPaBeHCTBO
2,318 12,547 > 23,17 - 1,2547.

MpuaymaitTe HECKONLKO aHaNOrMUHLIX BEPHLIX HEPABEHCTR.

Buiuncnure:
123321 0123.321.
3) 133 321" 0 123321
) 123321 ) 0123.0321
123.327" 123.321 "

Ha npsamonuHeiiHoM yuactke xenea-
HOAIOPOXHOrO NYTU YNOXeHbl pelb-
cul anuHoit 12,5 M. Ckonbko penscos
ynoxeHo Ha 1 km nytm?

CnoH T1axenee Oeremotra Ha 0,77,
a ux obwas macca 8,3 1. Kakoea mac-
ca Kaxaoro XwWBoTHOro?

BuluMcnnMTe CKOPOCTL ABWXEHWUSA Neluexoaa, KOTOpbIA:

a) 3a 2,4y npoweén 10,8 km; 6) 2a 1,84 npoweén 9,9 km.

Ha npouzeopcteo 171 Oymarn pacxogyetca 25071 Bogw. 310
B 12,5 paza Gonslwe, yem pacxofyercs Ha npouseoacTeo 171 cra-
nm, 1 B 6 paa MeHbLLe, Yem Ha npoussoacTeo 1 T ammuaka. CKonbko
TOHH BOALI pacxofyeTcs Ha npoussoacTeo 1 T crann? 1 T ammuaka?

Mnowans Nepeoil KoMmHaTtLl Ha 5,2 M? Oonblle NNowaau BTOpPOM
KOMHaTLl, a cyMma ux nnouiapei 34,8 M2, Onpepenute nnowiajs
KaXO0A KOMHaTL.

Paccroauve mexay asymsi nydktamu 14,4 kM. lNewexon npoweén
B 2 pasa Oonblue, YeM emMy OcTanochk NPoiTH. CKONbLKO Kunome-
TPOB npowen newexopn?

Ha 66,5 p. kynunu 4 nauku neyeHbs u 3 kopotku koHder. Kaxpan
kopoOka koHuder ctomna B 5 paz Aopoxe nadku neveHbs. CKoNbLKo
crouna Kopooka kKoHdet?
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W3 «COophuka 3anay u ynpaxHeHnuwii no apugpmeruke» C. A. [loHo-
mapésa u H. U. CeipHeBa. (3apaya-wytka.) KpecTeiHMH noexan Ha
NIyra 3a CeHOM W B3siN ¢ coboit Tpex cuiHoeel: 15 net, 12 net n 10 net.
O6patHLiA NyTe B 13,5 KM ManLYMkn No o4epenu exany Ha Bosy, Npu-
YEM paccTosiHMe pacnpefenuiv oOpaTHO NPONopUMOHANLHO BO3pa-
cTy. CKONLKO KUNOMETPOR Npoexan Kaxaeli U3 Hux Ha Bozy?

Mpuaymaiite 1 pewute 6 pasubiXx 3afay Ha [ABWXEHME Mo peke,
B YC/IOBMAX KOTOPLIX ObiNK Obl UCMOML30BaHLI AGCATUYHLIE APOGH.

Buiumcnute (848—852):
a) 13,7-22-59-22+78% 0) 262-13,58+3,8-13,58+6,42°.
1476 +2,08-4 05 458 +6,275:1,25

a) 49938:24,36-025' o) 49533:165-2522"

a) 3+05; 6) 7+03; 8) 2-04;

) %~0.25; n §7§+0,13; e) %—0,02.
a) 13-37-02; 6) 12:16-2-0125;

B) 45-04:015-1%; r) 33-03+19:05- 5.
a) (1%+1%-0.411]:Q59; 6) (6%—1,4]:[2%”,2];
8) 128- :[2—0,125); ) 1}%-[3%-2,95]:3,5.
Pewute YPaBHeHue!

a) x—S%:S.f; 6) 2,5x+6.3:7%;

8) 2§x-5.1=3.7; r 1.5x+2:—1=2.5.

Pelwmte nponopumio; - -

= . L L
a 29~ 21 0 =3 B) 35 = 725
r}x:4,2=%:6.3; n)x:S.B:%:LQ; e}2,5:x=3%:1,2;

)K} 2%:::3,5:1.5; 3} 21?:3,5:8:7; u} 1‘21:8=0’36:5‘
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“ . 7. DBecatuunbie Apo6u U NPoLEHTHI

384‘.(&‘11{ ABYX OCHOBHBIX THIIOB HA HAXOMJIeHHe NPONEHTOB JAHHOTO
YHCIIA H YHCIA IO ero NponeHTaM MOMHO pellaTh, HCOOJIL3YA YMHOMe-
HHUe ¥ jlejleHHe HA JeCATHUHYIO Ipobb.

3anavwa 1. Haéitu 13 % or 60 M.

Pemenme. 13 % or 60 m paBabI %. wim 0,13 or 60 m, nosromy

60-0,13="7,8 (m).

Orper: 7,8M.
B3apmawa 2. HafiTm umeno, 35 % koroporo pasHml 700.
Pemenmne. Uncno 700 cocrapusier 35 %, mmd l:::l

HemaBecTHoro umcia. Haiiném ato umeio:
700:0,35=2000.

, mm 0,35 or

Orser: 2000.
Gapaua 3. Mz 40 nocaskenHnix cemsH Bsonum 37. Onpepnenure
NPOMEHT BCXOMKECTH CEMSTH. 27

Pemenune. BexoxxecTs ceMAH COCTABJIAET 0’ HIH

37-100 0,
T l()U =925- .'r.e.92.5 oy

2290 % = 92,5 %.

Orser: 92,5%.

3anaga 4. CKoJBLKO NMPONEHTOB cocTaBaAeT 4Hcao 3 or umeaa 77
3-100 1 300

3 e
Pemenue. 3 or 7 cocraBiasier 7,mm 7 T

HJIH Kopoue:

" .

= 42% = , T.e. 42% %, MM Kopoue:

100
3‘;00%_?-‘2%_42 %Y.

Orser: 42% %.

[ Hahpute 27 % uucna:
a) 200; 6) 290; ) 45; r) 38.

[XZ8 Halgure uncno, 27 % KOTOPOro pasHbl:
a) 540; 6) 300; B) 243; r) 2727.

[EFA Ckonbko npoueHtoB uucna 350 cocrasnsier 4yMcno:
a) 35; 6) 385; B) 315; ry 679?
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[ Macca cyweHslx s6nok cocragnser 25 %
Macchl CBeXuX. CKONLKO CYLIEHLIX 610K
nonyyunn uz 200«kr; 360«kr; 4,57 cBexux?
CKONLKO MNPOLIGHTOB MAcchl GBeXWX S0/10K
TepsieTcs Npu cywke?

CED] Buweorpap npu cywke Tepsiet 65 % croel
maccel. CKosbKO U3ioma (CyLIEHOro BUHOrpa-
na) nonyuurca u3 400 kr; 350«r; 1,871 cee-
Xero suHorpapa?

[ZZ7] Tpasa npu cywke TepseT 85 % cBoeit macchl.
a) Ckonuko ceHa nonyuatcs w3 600 kr;
1500 kr; 11,81 ceexei TpaBbi?
6) Ckonbko Tpaebl HAQ0 HaKOCUTb, 4TOOL HacywwTe 1500 kr;
3300kr; 3,6 T cena?

EE0 Yro Gonbwe:
a) 45% ot 72 unu 72 % ot 45; 6) 38 % ot 80 wnm 60 % ot 45?

X Toeap crtoun 150 p. Ero uexa noseicunack Ha 12 %. Ckonbko Te-
nepbL CTOWT 3TOT ToBap?

XN YeBenuuste yucno:
a) 80 ua 20 %; 6) 480 na 25 %;
8) 50 Ha 10 %; r) 25 va 100 %.
[ YMmeHblWwuWTe Yyucno:
a) 60 ua 10 %; 6) 500 Ha 28 %,
r 8) 90 wa 50 %; r) 125 na 40 %.
‘FA MoxHo nm LeHy Toeapa:
a) ysenuuut, Ha 101%;  ©) ymeHbwMTL Ha 101 %?

cnﬂ)l(l'lble 3anqayv Ha nNpoueHThbl

Jlna pemenus GoJiee CJIOMKHBIX 3a/lad HA NPOLEHTH! IOJE3HO OCBO-
HTH YBeJIMUYEHHe W YMeHLIIeHHe YHCJIA Ha 3aflaiHoe YHCJIO MPOIeHTOR
¢ TMOMOIILI0 YMHOYKEHHS HA JeCATHYHYIO JIpobb.

3apgaua 1. Ileny ToBapa yeemmumau Ha 10 %, 3aTeM CHH3HJIH Ha
10 % . CrOJBKO NPOIEHTOB COCTABJIHeT HOBAaA IleHa OT IepBOHAYAJIBHOM?

Pemenmne. IlycTh mepBoHavaJbHas IEHA TOBapa COCTABJIAET a p.
Yeemnunm eé mHa 10 %:

a+0,10a=(1+0,10)a=1,10a (p.).

Kax Bmamm, uTo6el yBeJHUHTE IeHYV Ha 10 %, MOMHO YVMHOXHTH
eé Ha 1,10.
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Ananormuno, 4ToOLK YMeHLIMATE meHy Ha 10 %, HYKHO YMHOMXHTH
eé ga 1-0,10=0,90.
Ymenpimum nedy 1,10a p. wva 10 %:

0,90-1,10a =0,99a (p.).

Hrak, Hoasi mena topapa cocrapiaser 0,99, wim 99 % or neppona-
YanLbHON IeHBI.
Oreer: 99%.

danaua 2. Braaguuk nojoxkua B Gapk
40 000 p. Bank HauHcaAeT exeMecauno 5 % Jo-
Xofla Ha CyMMYy NepBOHAUaNbLHOro BKJIaza. Ka-
KOH JIOX0Jl HOJYYHT BKJIaJAYMK 3a 3 Mecsauna?

Pemenwne. Jloxon sa nepBulif Mecsiy co-
crasat 0,05 -40 000 = 2000 (p.). Tak kak Kax-
ABIH MecAll NOXOJA HATHCJIAeTCA Ha ONHY M TY
ske cymmy 40 000 p., To jgoxoy 3a 3 Mecsina co-
crasut 3 - 2000 = 6000 (p.).

Orper: 6000p.

Sanaua 3. Braaguuk nonodxus B 6auk a p. Bauk nHaunciaser eme-
MecHuHo p % JIoXoAa HAa CYMMY lepBoHauajJpHOro Brjaaaa. Kakas cym-
Ma S okaskeTcs HA cUéTe BKRIAJUAKA Uepes n MecAneB?

Pemenne. JIOXON 32 KAMBIH MECSIL COCTABAT T(;Lo-a p. Ba n me-

CALIeB BKJAJ VBeJIHUYHTCH HA n-%-a P. B COCTABHUT CYMMY
= L .a=a- T ).
S=a+n 700 a=a (I+u lm](p)
Oreer: a (1+n “m)p.

Eciu nponeHTh Ha4YMCASIOT HA IIOCTOSIHHYK CyMMY (Kak B aaja-
yax 2 ¥ 3), TO rOBOPSAT, YTO HAYHCIASIOT MPOCThie MPONEHTHI, a (PopMy-
ny S= a-(l + n-%] HASEIBAIOT QOPMYIOH MPOCTHIX NMPOIEHTOR.

Sanaua 4. Braaguwk nomoxkuia B 6ask 40 000 p. Bask Hauucuas-
er exeMecAuHo 5 % Joxola Ha CyMMYy BKJaJa, HAXOAAILYIOCA Ha cué-
Te BKJAAYMKA K Havaay mecsna. Kakol A0Xo[l MONYYHT BKJIAJAYHMK 3a
3 mecsama?

Pemenwue. 3a mepBhlif Mecsil JOXOJ COCTABHT

0,05 - 40 000 = 2000 (p.),
u Ha Braajge okaxkercs 42 000 p. 3a sropoii Mecal J0X0Jl COCTABUT

0,05 -42 000 = 2100 (p.),
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H Ha BKJaje okaxkercsa 44 100 p. 3a TpeTHii Mecs A0X0/ COCTABAT
0,05-44 100=2205 (p.),

H HA BKJaje okaxkercsa 46 305 p.

Torpa poxopn sa 3 mecsana cocraBut 46 305 — 40 000 =6305 (p.).

Oreer: 6305p.

Japaua 5. Braagunk nosoxkua B 6ank a p. Baak maunciser esxe-
MecATHO p % AoXo[a HA CyMMY BKJAAa, HAXOAAMIYIOCH Ha CUéTe BKJAaH-
YMKa K Haualy Mecsna. Hakasi cymma S okameTcsi Ha cUéTe BKJIaJMH-
Ka 4yepes n mecsanen?

Pemenmne. 3a nepBeli Mecsill BKJIAJ COCTABHT a+T(%-a=

=il =) = it Me-
a (1+ lm){p.), T. . VBeJHUHUTCHA B (1+ 100] pasa. 3a BTOpO# Me

CHAIL BRJaJA YBeJHYHTCA eme B (1‘- %] paza, a 3a JgBa MecHalla —

2
B (1+%] pasa. 3a TpeTHil MecAn BKJIaJ YBEIHUYUTCH emMé B

a
(I+v—‘-’~—) pasa, a 3a TPH MecsIa — B [1+—p—~] pasa ® T. J.

100 100
"
3a n MecsneB BKJAJl YBeIHUYUTCS B (l + %] pasa ¥ COCTABHT CyM-

o T L
My S a[1+lmJ p-

100
Ec/iH IpOleHTH HAUMCJAAIT HA H3MeHAIOMYVIOCH CYMMY (Kak B 3a-
gavyax 4 ¥ 5), TO TOBOPAT, UTO HAUMCJIAIOT CJI0KHBIe IPOLEHThI, a (op-

myay S=a- [1 + IS_O) HASEIBAIOT (POPMYJIOH CJHOXHBIX NPOIEHTOR.

Orser: a-[1+—-—p—] p-

A Yucno 200 ysennumnm Ha 20 %, nonyyeHHbIR pesynbrar YMeHbLIK-
nm Ha 20 %. Monyuutes im B pesynstate yucno 2007 Kakoe uucno
nonyyutca?

(A a) Yvcno a ysennunnu Ha 20 %, NOAyYeHHOE HWUCNO YBENUHWNK
ewe Ha 20 %. Bo ckonbko pas yBenMuunoch Yucno a? Ha ckonbko
NPOLIGHTOR YBEAMYMNOCL YUCNO a 3a ABa pasa?

6) Ueny toeapa ymeHswnnm Ha 10 %, nonyyeHHylo LeHy yMeHbln-
m ew@ Ha 10 %. Ha ckonbko NPOUEHTOB YMEHLIUWIK LIeHy ToBa-
pa 3a gBa pasa?
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877,

a) Yucno a 6onelwe yucna b B 1,25 pasa; B 1,32 pasa; 8 1,5 pasa.
Ha ckonbko NpoueHToB Yucno a Gonbwe uyucna b?

6) Yucno a Gonswe yucna b Ha 25 %; Ha 48 %; va 60 %. Bo ckonb-
KO paz yucno a Gonelie yucna b?

a) Hekotopyio cymmy nonoxunu B8 6awk nog 20 % ropossix. Bo
CKO/ILKO pa3 YBEJIMUWTCH BIOXEHHasi CyMMa 3a 5 nieT, ecnn Hauu-
CNSIOT MPOCThie NPOLEHTHI?

6) HekoTopyio cymmy nonoxunu B GaHk noa 20 % ropoesix. Bo
CKONLKO pa3 yBeNuYMTCSl BROXEHHasi cymma 3a 4 ropfa, ecnu Ha-
YUCNSIOT CNOXHLIE NPOLEHTLI?

CoepbaHk Poccum ¢ 1 oktabpa 1993 ropa HauvMcnsan AoxoA U3 pac-
yeta: 150 % 3a xpaHeuwme feder B OaWke B TeuyeHue ropa; 65 %
3a xpaHeHue paeHer B OGaHke B TevyeHue 6 mecsues; 30 % 3a xpa-
HeHWe peHer B OGaHke B TeyeHue 3 mecAuee. Kakum oGpasom npu
ATUX YCNOBUSX MOXHO ObLINO NMOMYYUTL HAMOONLILMIA OXO HA CyM-
my 100 000 p.? Kakos a10T Hambonbwmin noxon?

Komnauua X puinnauvsaet A0X0o[ No CBOMM akuuam exerogHo ma
pacyera 40 % roposuix. Komnauua Y BeinnaumeaeTt Aoxof, No ak-
umsMm 1 pas B noaroga M3 Toro xe pacyéra. B akumm kakoi Kom-
naHuK BeIrOAHee BNOXWTL AeHbrn Ha 1 roa?

O6nomoe noxypen Ha 25 %, notom npubasun B Bece Ha 20 %, no-
xynen Ha 10 %, norom nputaeun B sece Ha 20 %. MpuGaeun OG-
NOMOB B Bece unu noxynen?

Cnyxawas ¢upmel ckasana: «[IpoM3BOACTBO NPOAYKUMM Hallei
dupmel ysenuuutcs Ha 200 %, unu B 2 pasas. McnpaesTe eé ownoG-
KY, ecnu BepHo ycnosue: a) Ha 200%; ©) B 2 pasa.

[lee NpOTUBOMNONOXHLIE CTOPOHLI MPAMOYTONLHUKA YBENMYMAWM Ha
109%. Ha ckonbko NPOLEHTOB yBenuuunack ero nnowans? 3asu-
CUT X pesyNLTarT Ot TOro, KAaKylo napy cTopoH ysennumunu Ha 10 %7

a) Bce ctopoubl npsiMoyronbHuka yeenuuunu Ha 10 %. Ha ckonbko
NPOUEHTOR YBeNNYMNack ero niowans?

6) [lee NPOTMBOMNOMIOXHLIE CTOPOHLI NPSIMOYIONLHUKA YBENN4M-
nv Ha 20 %, pee ppyrue — ymeHblwnnu Ha 20 %. Kak uwameHunach
nnowaasL NPSMoyrofibHuKa?

JBe NPOTUBONONOXHLIE CTOPOHLI MPAMOYrOflbHUKA YBeNWYMAK Ha
20 %, nee ppyrve — ymeHswmnu Ha 10 %. Ha ckonbko npoueHToB
yBenuuuMaack, nnowans nNpsMoyronsHuka?

JAnuHy npamoyronkHuka ymeHblumnn Ha 20 %. Ha ckonbko npoueH-
TOB Hapo YBeNUYWUTL LWMPUHY NPAMOYroNkbHUKA, YTOOL! ero nnowank
He M3MeHunachL?
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“[ZI8 B pApaMKpyxKe YMCNIO ManbyMKOB CO-
cragnger 80% oT wuucna paeBoyek.
CKonbko NPOUEHTOBR cOoCcTaensdeTr 4Ywcno
[IeBOYEK OT YMCa MANLYUKOB B 9TOM
Kpyxke?

Wmeetca 600 r pacreopa, cogepxauie-
ro 15% conu. Ckonbko BoAbl Tpedyert-
€A No0aBuTL B pacTBoOp, YToOLI OH cTan
copepxate 10 % conu?

CKonbkO rpaMmoOB BOALI HYXHO AoGa-

BuTL K 120 r pacteopa, B koTopom conepxutcsa 30 % caxapa, uTo-
Obl NoONYYnTL pacteop, coflepxawwmin 20 % caxapa?

Kycok cnnaea maccoit 700, copepxalwmii 80 % onosa, cnnasuau
¢ kyckom onoga BecoMm 300 r. Onpepenute NpoLeHTHoOE cofepxa-
HWe OoNoBa B NoONy4YeHHOM Ccnnaee.

Mmeetca 5001 pacteopa, copepxauero 40 % kucnotbl. Ckonbko
BOAL!I TpebyeTcs A00aBUTL B pacTBOp, YTOObLI OH CTan copepxarb
25 % kucnotel?

B nepsbiit AeHb patouuidi NepeBLINoNHUA AHEeBHOoe 3afaHue Ha 2 %,
BO BTOPOI OeHL OH MepeBLINOfHWN AHeBHOoe 3apaHue Ha 4 %. Ha
CKOMNLKO NPOLIGHTOR patounit nepeBLINONHMN 3afaHue ABYX AHei?
B crnoptueHOi cekuun pesoyku cocTtaenaioT 60 % yucna mansym-

KOB. CKONLKO MNPOLIGHTOB YMCNa BCEX YYACTHUKOB CEKUMM COCTaB-
NAIOT AEBOYKU?

3

I

= . Decatnunbie apo6u npoussonbHOro
3HaKa

HanomumumMm, 4uto AecsaTHYHAA ApoOL — JApyras (opMa 3alMCH OGBLIK-
HOBeHHOW apobr. Jlioboe cROMCTBRO OOBIKHOBeHHEIX /pobeil mepeHoCHTCHA
Ha JlecATHYHEIe Apobn.

B uacTHOCTH, eciH nepejl HOJIOMKHTENLHON JecaTHUHOH Apobbio 1O-
CTABHTHL 3HAK <«+», TO NMOJYUYHTCH paBHAs eil Apobb, MOTOMY 4YTO €CIH
MOCTABMTE 3HAK «+» Teped paBHON el oOLIKHOBeHHOH ApoGkio, TO 5TO
He uamenser eé. Hanpumep, 2,78 =+2,78; 3,99=13,99.

Ecanu nepeji monosuTesbHON AecaTHUHON Apobbio NOCTABHTL 3HAK
¢—o, TO TIONYYHAM JPYTYIO — NPOTHBONOJOKHYIO el OTpHIATeNLHYIO
apods. Hanpumep,

=39
00 10°

“"-*g-' = -E-L‘ - = - ..,7_1...
-0,9= 10 2,711 2100, 2,71 2l00'
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Bce apudMeTHUeCKHe AEUCTBHA ¢ JGCATHUHEIMH JPOGAMH IPOMS3-
BOJILHOTO 3HAKA NPOM3BOAATCHA TAK 3Ke, KAK JEHCTBHA C IeJEIMH UH-
CJaMHM: cHavYaja Hajo olnpefe/iiTh 3HAK pe3yvijibTara }J,eﬁCTBilﬂ, a norom
NPOM3BECTH COOTBETCTBYIONIEe JAeHCTBHE ¢ HMX MOJYIAMM — IOJOMKH-
TeJLHBIMA JeCATHIHLIMA JApobamu. Hanpumep,

3,24+(-3,4)=-(3,4-3,2)=-0,2;
5,8-8,9--(8,9-5,8)--3,1;
7.8-(-0,5)=-(7,8-0,5)=-3,9;
(-4,2):(-0,6)=+(4,2:0,6)=42:6=17.

Buuucnure (885—891):

a) 2,1 +(-3,5); 6) (-4,9)+(-1,3); B) 4,8-9,9,

r 62-(17), 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) 12,561 - 17,23, n) 12,285 - 13,999; e) 13,4-17,48.
a) (-1,2)-5; 6) (-49):7; 8) (-6,4):(-0,8);

r) 72:(-0,6); n) (-4,8):0,16; e) (-1,28):(-6,4).
a) 416-5,1-3,2; 6) 7,39-1,21:1,1;

B) (-44,44):11+1.1; r) (-6,25):2,5+25;

n) 048:16-48,; e) 12,5-(-4):(-2).
a)44:(-25)-6-(4,3-0,8-3,7);

6) (-11,2:(-28)-3,6+24):(-0,4),

B) -3,6-(-0,5)-(-3,2+0,8)-1,05.

a) (4,28+3,6-(-0,85)):(-0,4); 6) 768-64:(-1,2-04);
B) (47+23)-(-35)-87+0,3; r) 5,41-8,1:(3,6-6,3).
a) (0,05-2,2+0,53):1,8+04;

6) 0,2-(0,4-1,08+0,15)+0,2;

B) (0,4-0,01-0,01):0,25-0,231;

r) -0,8+4,2-(0,002:0,04 -4,1).

Pelwwute ypaBHeHue:

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=2842.
Buiuncnure (893—-895):

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).

g

B

2 al 2. B [ e

a) [2.75.35—25.1,75]-35, 6) [3,24.7 35.13].{ 0,9);
1 . 1 1
8) (—4.5)-5§ +(—5.5}-5§. r 37-?.425+(—6.425)-37.
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1895 [F) W. 0) (E—ﬁ)‘D.T + 0.[14‘
63 21) 8 0675.-34-202 '

(13,25~2—5——IO-5-]-23004+46 75
27 "6) ;

8 a1 1 2

B)

npuﬁnuxeuue AecaTUYHbIX Apo6en

Ecan wmcno a, Majio OoTJiHvaeTcdA OT WHCIa 4, TO ONAIYT
a= a,

M FOBOPAT, YTO YHCJIO0 & NPHOIHIKEHHO PABHO YHCJIY @, HJIH YTO &, eCTh IIPH-
GimskeHHe YHCIA . 3HAK ¢~» eCTh 3HAK NPHOIHKENHOI0 paBeHCTBA.

Ecnu npu sToM a,<a, TO d, Ha3LIBAIOT NPHOIHIKeHHEM @ ¢ Hejlo-
CTATKOM (HJIH NPHOIH:KeHHeM cHM3Y). Ecim ke a,>a, TO a, HaskIBalOT
npubIH:KeHHeM a ¢ H30ORITEOM (MM NpHOJHXKeHHeM cBepxy).

Ecau cayumres, uro a,=a, TO @, MOMKHO Ha3BaTh KAk npubinie-
HHEM d CHH3Y, TAK H CBepxy.

JlecaTnunbie Apo6H ¢ GOJBLITAM YHCIOM 3HAKOB IOCJe 3anATOW MpH-
OJIMKAOT KOHeUHEIMH JeCATHYHHEIMH JAPo0OAMH ¢ MeHBIIHM YHCJIOM 3HA-
KoB. CamMa KOHCTPYKIMS JecATHYHON ApobH NOACKA3LIBAET, KAK 3TH
npubanenua NoAGHpPaTh.

Pacemorpum npumep. Ilyers a = 2,32825.

OBopeém sty apobr Ha nmudpe Broporo paspsaaa mnocie sanaTtoi. Ilo-
Jyuum umceso 2,32, MeHbllee yeM d.

Ecnu vy uncna 2,32 yBeJHYHATL NAGPY paspsjia cCOTRIX HA eJIHHHILY,
TO moayuaM umcio 2,33, ysxe GosbInee ueMm d.

Taxkum obpasom, 2,32 <a<2,33, noaromy 2,32 ectb nNpubIHKeHHE
qHcaa a cau3y, a 2,33 ecrh ero e npubamxenue ceepxy. ITumyr npa
aTOM

a=2,32 a~2,33

M ropopart: «2,32 ecth NpUGIHMKEHNE YACHA d ¢ TOUHOCTHIO 10 OJHOM coTOM
¢ HelocTaTKOM (cHH3Y); 2,33 ecTh NpHOJIMIKeHHe UACIA d ¢ TOTHOCTLIO /10
O/IHOM COTOH ¢ H30LITKOM (CBEpXY)».

BMecTo €NOB «C TOYHOCTBIO 10 OJHOH COTOH» I'OBOPAT emié «c Tou-
HOCTEIO 10 e/IHHMITK BTOPOTO paspaAja mocje 3anaTois.

Tak Kaxk TpeThA NHQpa Hmocie 3anAToH y umuciaa a 6onsme 5, To 0HO
Ommske k 2,33, uem k 2,32, llosromy rosopsar, uro 2,33 ects npubian-
JKeHHe @ ¢ TOYHOCTHIO JI0 OJIHOH CcOoTOl ¢ OKpYIJenHem.
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Paccys:xas aHaJIOTHYHO, MOJYYHM, UTO

2,328 <a <2,329,
a=~2,328, a~ 2,329,

rae 2,328 ecTs npubankeHHe d ¢ TOUHOCTHIO J0 O/IHOH ThIcsUHOI (10 0,001)
CHH3Y M B TO JKe BPeMs ¢ OKpPYIJIeHHeM. DTo ce/lyeT M3 Toro, uro nudpa
YeTBEPTOTO paspAja mocJjie 3aNATOH MeHbIIe 5, moaToMy a Gamske k 2,328,
TeMm K 2,329.

2,329 ects npubianzkenue a ¢ TouHoeTsio o 0,001 ceepxy.

Ananornuno 2,3282 < a < 2,3283. Tenepb yncio @ HAXOAUTCH B TOY-
HOCTH NOCpeJIHe MeRAY NpHGIM:KeHHAMA CHH3Y H cBepxy. Takmm
obpazom, 2,3283 ectr nmpubiam:xkeHHe a ¢ TouHOCTRIO Ao 0,0001 ceepxy
H B TO e BpeMs ¢ OKpPyIJeHHeM.

Ilosobusim ofpasoMm juis umciaa b=-2,32829 umelorT MecTo Hepa-
BeHcTBa —2,33<b<-2,32, orkyma b=-2,33, b~-2,32 u npm sToM
—2,33 ecrs nmpmoamkenme b ¢ TouHocThi0 jmo 0,01 cHM3Y M B TO Ke
BpeMs ¢ okpyrienuem; — 2,32 ecrs npubiMikeHue uucia b ¢ TOYHOCTRIO
ao 0,01 esepxy.

Breném moHATHe 3Hauamel HHQ@PH AecATHUHON Apo6GH.

duavamei nudpoit pecaruunoil apobn HaswiBalT eé nepsyiwo (cie-
Ba HATPABO) OTJAMYHYIO OT HYJA IHOPY, a Takke Bce CIeAVIONMe 3a
Heil mudpkl.

Hanpuwmep,

B unciae 235000 Bce mudps 3HaAUANIHE;

B umcne 0,302 nudpel, crogimue nocie 3anAToM, 3Havaliue;

B yncae 0,003004 mudpl, Haunaas ¢ nudpsl 3, sHAYaNHe.

OKpYTrauTh YACJIO ¢ TOYHOCTRIO, HATIPHMEp, JI0 TpeTheil 3Havamei
nudpsl — 9T0 3HAYHT OKPYIVINTE ero flo Toro paspsaja, rie HaAXOAHUTCH
TpeThbd 3Haualas uudpa, saMeHHB cienywomue nudpsl Hyaamu. IIpu-
BeJIEHHLIE HHMKEe OKPYIVIEHUS NPOHM3BeJIeHbl ¢ TOYHOCTBIO JIO TpeTheil
3Havamein mu@pe:
3,7523 = 3,7500 = 3,75; -0,010278 = -0,010300=-0,0103;
0,035021 = 0,035000 = 0,0350; ~0,02339 = -0,0234;
235 000~ 235 000=2,35- 10% 2 365 780=2 370 000=2,37 - 105,

YTo noka3suiBaeT 3HaK «»? Kak yuTaloT 3anuck a ~a,?

“E27A  Hazosute npuGnumxenuwe yucna 0,2638:
a) C HepoCTaTKOM C TOYHOCTBLIO [0 OLHOW AEcATo;
0) ¢ U3OLITKOM € TOMHOCTLIO A0 OAHOI COTONA;
B) C OKpYrNeHUeM ¢ TOUHOCTHLIO 10 OAHON ThICAYHON.

Kakve umdpbl HasbLBalOT 3HaYalWMMKM B 3anucu Yicha B Buae pe-
CATU4HOWU apo6u?
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Yro 3HauuT OKPYMAUTL YUCNO € TOYHOCTEIO A0 BTODOVI 3Havaulei
unpeI?

Haiipure npuonuxeHne 4Yyicna a C HeflOCTAaTKOM C TOYHOCTHID A0
eAvHWULI TPeTLero paspaga nocne 2anaToit:

a) a=0,3456; 6) a=0,76543; B) a=0,02325; r) a=-0,34354.
Haiipute NpUOAKXEHWe Yyncna a ¢ M30LITKOM C TOYHOCTLIO OO0 eau-
HULLI BTOPOro paspsapa nocne 3anatoi:

a) a=1,2345; ©0) a=3,56789; B) a=2577; r) a=2555.

Okpyrnute uncno a ¢ TouHoctelio ao 0,01:
a) a=1,24851; 0) a=1,24158; B) a=-7,02303; r) a=0,12528.

Okpyrnute yucno a ¢ TouHocTsio ao 0,001:
a) a=8,91011..; 0) a=-8,91011..;
B) a=0,2626; r) a=0,6265.

MopguepkHuTe sHavaume uidpsl Yucna:

a) 3,52; 6) 0,352; 8) 0,03520; r) 7,405;
n) 4,203; e) 0,005; x) 0,0420; 3) 7,0003;
u) 10,0050; K) 6,700; n) 0,00067; m) 0,0100.
Oxkpyrnute yucno 1995,1996:

a) 10 NecaTLIX; 0) N0 COTLIX; B) 10 TLICAYHLIX;
r) N0 eauHuLL; N) NO NEcATKOB; e) N0 coTeH.

Okpyrnute yucno 1039,9301 no cemu; WwecTy; NATK; YeTLIPEX; TPEX
aHavawmx uudp.

Mpu6nuxenne cymmsl, pashocry,
npouieegeHMa M 4YactHoro ABY_X yucen

Cymma (pasHocTh, NMPOH3REeHHe, YACTHOE) JBYX UHCEN CUHTAeT-
¢ NpHOJHXEHHO paBHOMN cymMe (PasHOCTH, NPOH3BeNeHHIO, TACT-
HOMY) MX HpHOAHKeHHH.

Y1066l NpaBHJALHO NPHUOJMMKEHHO CKJAABIBATH, BLIUMTATHL, YMHO-
JKATH U JISJTHTH YHCIa, HAJNO0 HPpaBHJILHO MX OKPYTJATH. Kak aro JAeJIaTh,
MbEI [MOSCHHM JUJISI YHCeJl, 3allHCAHHLIX B BHJE JeCATHYHLIX ﬂpﬂﬁeﬁ.

Yr1obsl BEMHCANTE NPHOIHKENHO cyMMY (HJIH PA3HOCTS) JABYX 9M-
ceJl, HAJ0O OKPYIJIHTH 3TH UHCJIA ¢ OJHHAKOBOH TOUHOCTHIO, Ha-
NnpHMep 10 OAHOH COTOM, 3aTeM CJOMKHTE (MJH BBIYECTH) IOJY-
YeHHEIe NMPHOIHAKeHHI.
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Mpumep 1. Haiiném npubIMKEHHO CYMMY M PasHOCTh UHCE]
a=23,1834567Tu b=-4,2375,

OKPYI'IHB HX ¢ TOYHOCTBIO 1O o}moii COTOI.
PeweHwne. Okpyradad 5TH 4HCIA C TOYHOCTBIO N0 OAHOH COTOI,
HAXOIHUM, 4TO a = 23,18, b~-4,24. OrkyAa ¥ NOJy4YaeM OTBeT:

a+b=18,94; a-b=27,42.

O'I'MB'I'H‘M, UTO AHAJOTHYHO BRINOJHAKT CJOKeHHe H BHYHTAHHe YH-
ceJl, OKPYIVIEHHBIX ¢ TOUHOCTRIO JIO OJIHOH AecATOl, 10 OJHON THICAYHOM,
O eCATKOB, O ThHICAY W T. A.

ChopMyaapyeM TpPaBHIO0 OPHOIMKEHHOT0 YMHOMKeHHA W JleJIeHHsd
YyHcesl, OKPYIVIEHHKIX ¢ TOUHOCTLIO /IO TpeThel sHavamed mudpul (aHamo-
THYHO BRINOJHAKIT NPUOIHIKEHHOE YMHOMEHHEe U JIeJIeHHe UHce, OKpyr-
JIGHHBIX ¢ TOYHOCTBLIO JI0 NepBoif, BTOPOH M T. . sHadame#l mu@pph).

Yro6sl BRYHCIAMTE NPHOIHKEHHO NpoHsBedeHHe (MM YaCTHOE)
JABYX THCeJI, HANO0 OKPYTJHTE 9TH THCeAa ¢ TOYHOCTRIO MO OI[IIDﬁ
M Tol ke smavameill uu@pe (FanpuMmep, /o TpeTheil apavamel
1H(pPEI), NepeMHOXRHTE (MJIM pasieanTh) NOJYUeHHbIe NpHGIH-
JKOHHA M Pe3yJbTaT OKPYIMIMTE IO TOH e (Tperbeil) smavamei
IHQPLL

lNpumep 2. Ilyers a=135,78665, b=0,0068751.
Brrumenum a - b, %, -z- MpHOJHKERHO, OKPYIIAA YHcaa a u b ¢ Tou-

HOCTBLIO JI0 TPeThell 3Havamel uupph.
Peweuune. OKpyriMB ¢ TOYHOCTBIO JIO TpeTheill 3Havaeil mupp,
nMeeM: a = 136, b=~0,00688, Torna

a-b=136-0,00688 =0,93568 ~ 0,936;
136 = 13 600 000

=19 767,4...~19 800=1,98 - 10%;

" 000688 638
E ~ ““:?:fs =0,00005058... ~ 0,0000506.

3amevanmne. TounocTh BHIUYHCIeHHWII HAXOAWTCA B IPOTHBOPEUYHH
¢ IpOCTOTOM BRIYMCJIeHHH. BoOJNbImas TOUHOCTE CBA3AHA C YHOTpeGiaeHH-
emM OoJibliero KojuuecTBa nuUQp, MeHbInasg — TpebyeT MeHBIIEro KOJH-
gecTBa Adgp.

Yem c 660abHAM KoaudecTBOM nudp 6paTs NpHOIHIKEHHA ABYX 4YH-
cesa, TeMm Gamske Gyler cyMma (pasHOCThL, NpOH3Be/leHHe, MACTHOE) 3THX
npHbAMMKeHUH K cymMme (pasHOCTH, IPOH3BEACHHIO, YACTHOMY) 3THX
qHCe.
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Hanpumep, myceTs Aano uncio a = 1,445 u Tpebyercs BEIUHCIHATE €ro
KBaJ[par.

Eciu OKpyIIMM YHCIO ¥ peayJbTarT JI0 NepBoil sHauameil mud-
pel, TO moayyum a~1-.1=1, 4To OTIMYAETCH OT TOYHOI'O Pes3yJLTaTA
(2,088025) mpumepro Ha 52 %.

Ecan OKPYIJIHM 9YHCJIO M pe3yJbTAT A0 BTOPOH 3Hauamedl OHQPE,
To moayuum a*~1,4-1,4=1,96= 2,0, uro orJuyaerca OT TOYHOI'O pe-
gyaerara npumepsHo Ha 4,2 %.

Ecnm ke OKpPYIriIMM UMC/IO H Pe3yiLTAT A0 TpeTheil aHauameil mud-
pel, TO moayuuMm a’= 1,45-1,45=2,1025~2,10, uro OTJAHuYAETCH OT
TOYHOrO pesyjbTaTa Menbime, dyem na 0,6 %.

Chopmynupyitte npaguno NpUOAMXEHHOro CNOXeHus ABYX Yucen,
3aflaHHLIX AEeCATUYHBIMK APOOSAMIW W OKPYINEHHBLIX C TOYHOCTLIO A0
OAHOW TLICAYHOIA.

Chopmynupyiite Npasuno NPUOINXEHHOTO BbIMTaHUs ABYX “ucen,
3afaHHLIX JeCATUYHBLIMKA APOOAMM WM OKPYIMEHHEIX C TOYHOCTLIO A0
O[HOI pecAToin.

Chopmynupyiite npaguno NpUGANMXKEHHOrO YMHOXEHUS yucen, 3a-
AaHHLIX NeCATUYHLIMK npOORMH " oxpyrn'él-mux C TOYHOCTBO N0
TpeTLel aHavawen uudpsl.

Cdopmynupyiite NpaBuno nNpUOBNUXEHHOro AeNeHUn Yucen, 3afaH-
HbIX AECATUYHLIMUA APODAMU U OKPYIMEHHLIX C TOYHOCTLIO 10 YeT-
BEpPTOM 3Havawel umdpel.

OEPYI'IIHTE yucna a u b ¢ TouHocTLIo Ao 0,1 1 BLNKCAUTE NPUBAK-
XEHHO UX CYMMY a+ b W pas3HocTe a— b

a) a=3,28, b=0,11; 6) a=-1,256, b=2,555;
B) a=0,010010, 5=0,2; r) a=2,7235, b=-3,42426,
n) a=-717, b=-0,33; e) a=-6,373, b=-8,765.

Okpyrnute uicna a U b ¢ TouHocteio Ao 0,01 u BwluMcnuTe npu-
ONUXEHHO UX CYMMY a+ b W pasHocTh a — b:

a) a=1,4545, b=-1,203, 0) a=2,1264, b=-3,1145;
B) a=-5,777, b=2,536; r) a=05642, b=-3573,
n) a=-12,454, b=10,111; e) a=-9,5273, b=-11,1928,

OKpyrmUE Yucna a U b ¢ TOYHOCTLIO A0 TpeTeel 3Havallei umdpsl,
BLIYMCIIUTE NMPUONMKEHHO UX NPOU3BEAEHWE a-b U YacTHoe a: b:
a) a=-2,435, b=1,923; 0) a=2,1456, b=0,78788;

B) a=-2,131, b=-0,009293; r) a=0,03531, b=357,693.
OKpyrnve uicna a U b ¢ TOYHOCTLIO 10 BTOPOI aHavalein umdps,
BLIYMCIUTE NPUONKEHHO UX NpoU3BeAeHUe a-b U YyacTHoe a: b:
a) a=0,253, b=0,75; 6) a=3,5781, b=-0,00494;

B) a=-0,045, =-0,593; r) a=382,231, 5=0,002434.
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ADNONHEHNA K TMMABE 4
1

Mul yike HHCAJH O TOM, YTO ¢ NOMONILIO KaJlb-
KYJATOpa MOMHO BBIINOJHATL BBIYHCIICHHSA C He-
JBIMH UYHCJIAMH.

C noMompio KANBKYJSATOPA MOYMKHO BBINOJ-
HATE BRITMHCIEHHA H ¢ JeCATHIHRIMH ,[(pOGHMH.
Jlns BBOjA BANATON HCHOAB3YIOT KJIABHILY El

Hanpumep, apofes 3,15 BBOAAT B KaJbKYJIHA-
TOP, HaXXMMas HA KJAaBHIIH

(31 (][] [5}

Jpo6r 0,135 MOMHO BBECTH TaK:

[0] [-][1] [8] [5}, mam wopoue: [-] [1][3] 5]}

Ilpi 5TOM ¢ HAXKATHEM KJABHINM [ - | BBOAMTCS M mesas YacTh Apo-
6u (0).

HelicTBHA ¢ JeCATHYHBIMH ApPOGAMH BLINOJHAITCH TaK e, Kak
JIeifCTBHSA ¢ HATYPAJILHKIMA THCIAMH.

Mpumep 1. Boruneaum cymmy 3,15 + 2,488.

HasxuMas Ha KJIaBHIIN

BILIOI BRI [ ] [B] =

noayunm orset: 5,638.
Mpumep 2. Bruuupcaum pazHoers 0,135 - 0,048.
Haxxumas Ha KJIaBHIIA

LB BEEMD EEIE

nosryunm oreer: 0,087.
lMpumep 3. Beluuciaum npoussepenme 0,24 - 1,5.
Haskumasi Ha KJIaBHIIA

L2 [ X G B E

noayuum orser: 0,36.
lMNpumep 4. Borunesawm yacrHoe 48,96 :0,12.
Haxumas HA KJIABHIITH

I EIEEHMDEIE

nonyyum orser: 408,
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561

lMpumep 5. BuipasuMm Apobs 371 B BUAe NecATHIHOH Apo6H.
Tak kak apo6s % paBHa gacTHoMY 561 : 374, TO BEINIOJHAM BEI-

YHCJIeHMA, HAXXHUMad Ha KJaBHIIH

(51 (6] [ 1 8] (7] (4] [=)

noJgyuum orser: 1,5.
lMpumep 6. BripasuMm ApoGh % B BHJIe JeCATHUHOW ApobH.

Hasxxkmém pa kJIaBuimm
(8][=)

Ha rabno nonyuures Jams npubiamkénasii pesyasrar: 0,3333333.
B sToM Jserrko ybeAHThCH, BLHINOJHHB YMHOXKeHHe:

0,3333333 - 3=0,9999999 «# 1.

lMpumep 7. Beruucaum uactHoe 3,16 :5,01.
Haxkmém Ha KJaBHIIm

(3] ] [ (6] (] [s] ] [0l 1] =}

noxyuaM npubimsxéHEsi pesyasTar 0,6307385 (nmpoBepsTe).

3ameyanue. B OOBIUHEII KaJBKYJIATOP MOKHO BBeCTH JII0Ooe UHCIO,
3anMCcAHHOe B JNECATHYHON cHcTeMe M cocrosimee u3 8 mugp. IIpu srom
zanAaTas B JIeCATHYHONR ApobdH MoIKeT CTOsTh nocje ool mupps.

Muorme HANBKYJATOPH IMO3BOJAKT BECTH pﬂ(!‘IETLI C 3AalIOMHHaAHHeM
NPOMEKYTOUHLIX Pe3yJbLTATOB.

Mpumep 8. Boluucaum sHaveHue Bhipaxkenns 48 —(90:3 - 51).

Hasxmém ma KiaaBwnmm

(o] (o] (] (8] ] (5] (1] (5] [}

Knasumei MBI 3aIOMHMJIM UHc0 —21 (pesyabTaT BEIMMCIeHH
B CKOOKAX), fajlee HaXKHMaeM Ha KJABHIIN

[4] (8] (2] fum] =}

Knapumeit @] MBIl M3BJIEKAEM YHCJI0 K3 NAMSTH M BRIYUCISeM:
48 - (-21)=69.

Ilepex NOBTOPHEIM HCIOOJL30OBAHHEM MAMATH KAJIBKYJATOpPAa HAUO
OUHCTHTEL NaMITh JBONHBIM HaXkKaTHeM KJIaBHIIH W OYHCTHTEL Ta-
6JI0 KJIABHMITIEH HHAYe TIPH CJeAyIoneM HaKATHH KJIABWII "

KAJBKYJIATOP CIAOMKHT UHCJIO, BBOAHMOE B NAMATH, ¢ TeM UHCJIOM,
KOTOpOe TaM XPaHHUTCH.

Knasumam . @. @ KAJBLKYJSATOPOB OTEUYECTBOHHOIO MPOU3-

BOJICTBA COOTBeTCTBYIOT KJIABHIIH , @ H KaJIBKYJIATOPOR 3a-
py0esKHOro IPOM3BOJACTBA.
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Hcnonmsays knapamy [I1-], MoxkHO samoMmmTh umeso —21 ¢ mpoTH-
BOTIONIOAKHEIM 3HAKOM.

(o] (0] (+] (3] (=] (5] (1] (=] ] [4] (8] =] it =]

OTH BEIUYMC/JIEHHA ¢ DOMOIIBI0 KaJbKYJIATOPAa COOTBETCTBYIOT TAKOMH
noc/lejoBaTeIbHOCTH JleficTBuit:

1) 90:3=30; 2) 30-51=-21; 3) 48 + 21 =69.

l‘Ipn BEIYHCJIEHHAX € INOMOINLI0 KAJBKYJIATOpA HNAMSATL MOXKHO HC-
MOJBL30BATh MHOTOKPATHO NI CYMMHDPOBAHHA pe3yJbTATOB NPOMEXKY-
TOYHBIX BBIYHCJICHHH,

flpumep 9. TloacumrTaeM CTOMMOCTE IO-
KynmkH, ecan kynuwin 1,2 kr koader no 265 p.
sa 1xr, 2,3 kr neuensss mo 65p. 3a 1kr m
2,47 kr a6aok nmo 60 p. 3a 1 Kr.

PeweHue. BLIOJIHAM BRIYACICHAN:

265-1,2=318 u HIKMEM KJIaBHITY
(sanomuwm 318),

65-2,3=149,5 ¥ HaXKMEM KJIABHITY
(x umcny 149,5 npubasmam 318 u peayawTar
467,5 sanomaMIN),

60:2,47=148,2 1 HaOKMEM KIABMIIK

(k yneay 148,2 npudasuim 467,5). OKoHYATENLHBLIN pesyianTaT
615,7 p.

ApuMerHuecKkHe olepaldd HaJ JABYyMS TAKHMH uHcaaM# (cjoxe-
HHe, BbhITHTAHHEe, YMHOXeHHe HJIH H.GJZIEHHQ} LIPpHBOIAAT K OTBeTyY, BbI-
paskeHHOMY Ha TaGJI0O KaJbKYJSTOpa He Gojiee yeM BOCEMBIO IHU(ppPaMH.
Ilpr sTOM CaefyeT yUecThb:

1) Eciin oTBer BhlpaxeH He Gojiee ueM ceMbio MUA(paMH, TO pesyiib-
TAT BRIYMCIEH TOYHO.

2) Eciim oTBeT BRIpajkeH JiecATHYHON Apob6bio ¢ BoceMbIo MHAMGpPaMH,
TO OH MOKeT OEITE HeTOUHERIM. Ecan pe3yviasTar ‘EBTO‘IH!-Iﬁ. TO Ha Ta-
60 naérca ero npubiMkeHHe ¢ HellocTATKOM (IMGpH mocje BOCHMOI
orbpackiBajorest Ges oxpyrienns). Hanpumep, BLUMCIAM ITpoOM3BejleHHe
croabmkom: 111,11-111,11=12 345,4321 u ¢ noMompio KAJNBKYJIATO-
pa: 111,11-111,11=12 345,432.

3) Eciiu oTBeT BhIpadKeH HATYPaJbHBEIM YHCJIOM C BOCEMbIO ILH(p-
paMH, TO K HeMy HaJ0 OTHeCTHCH OCTOPOXKHO. Mosker CHAYYHTHCH, 4YTO
KAJIBKYJIATOP MOJYYHII JIeCATHUHYIO ApofhL ¢ BOceMbIO IH(ppaM#u JIo 3a-
nAToit m orbépocHs Bce MUMPHI mocie sanAToi. Hanmpumep, BEIUHMCIHM
npoussejienre croabmkom: 11 111-1000,1=11112111,1 # ¢ noMomLIO
KaaeryJaaropa: 11 111-1000,1=11112111.

Kak BHANM, KaNbKyJIATOpP OTOPOCHJ eAMHHILY IIOC/e 3aUATOH H Jai
npuGAMKEHHBINA OTBET ¢ TOYHOCTBIO 0 eAMHUILL. 3/ech 10 BUAY OTBeTa
Ha TabJIo HeJIb3S ONpPe/le/IUTh, TOYHBIA OH WJIH NPHGIHMKEHHBIM.
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Bbiuucnute ¢ nomowbio kanskynstopa (915—918):
EXEd a) 3,56+7,031; ©0) 427-2999; ) 3,25-4,8; r) 8,8:0,55.
EiE a) 6,325+ 1,5031; 6) 7,1 -6,3456;

B) 6,25-1,92; r) 14,4:0,048.

EiTA a) 4,205 +7,35; 6) 7,2391 - 3,957,
8) 9,58 -0,45; r) 7,896:0,48.

Eif¥ 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;
) 14,9445 : 4,05 - 5,69; e) 0,016-0,3125-0,05.

EXEN C nomowbio KanbkKynstopa Hahpute npuinuxeHusi 0ObIKHOBEHHbLIX
npoteit ¢ HenOCTATKOM Mo o0pasuy:

6 . ¥ 8. 1.

a) g ~0,6666666: o) 2: 8) 5 N g
8, 48 N 45
) g5 €) 59° *) 59° 3 g9

(35N Boluucnute ¢ nomollkio Kanekynatopa: a) 1:9-9; 6) 4:7-7.
TOUHBLIA UK NPUOAMKEHHLIA peaynLTat nonyyunca? Kakop TOUHLINA
oTBer?

EZIN Bouucnute ¢ NOMOULLIO KankKynsropa:
a) 891:297; ©) 207:891; B) 999,0000.9; r) 7777,7777:1.4.

E PPOUEHTHLIE PACUETH C NOMOWLI0 KANBKYNRTOFA

Eciu y KaabKyJaaTOpa ecTh KjaBuma |%|, To ¢ ero moMomgsio Mox-
HO pemiaTth HEKOTOpEIe 3aJlaud HA [POIEHTHI.
3anaua 1. Halirm 12 % or 750.

Pemenmne OTBeT MOXHO NOJYUHATE CJHEAVIONIHM 00pasom:
750-0,12=90.
Tor ke OTBeT MOMKHO IOJYUHATH HAMATHEM KJIABHII

(7] (5] (0] [x] [1] [2] (&}

Sapaua 2. YVeenuuurs uucao 400 ma 12 %.
Pemenmne. Orser Ha BOIPOC 3aJlaUd MOYKHO HANTH, BLIIOJHUB JBA
JeMCTBHAA:
400-0,12=48 n 400 + 48 =448 —

Wi o6beIHHIB OTH JleficTBa:
400 +400-0,12=(1+0,12)-400=1,12 - 400 =448.
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C moMomsio KATBKYJAATOPA BEYHCJIEHHA YIPOMAIOTCH.

[4] [o] [0] [+] [1] [2] f}

3eck mpH HAKATHH KiIaBHmEA K umeny 400 npubaeasieres 12 %
aroro umucaa. IHonyuum 448.

Japaua 3. YmemsmATs uncao 300 ma 15 %.

Pemenue. OTBeT HA BONPOC 3a/la9H MOYKHO HANTH, BEIIIOJHHE JBa
neiicreua: 300-0,15=45 1 300 -45=255 — i obbelHHUB DTH Jeii-
CTBHS:

300-300-0,15=(1-0,15)-300=0,85-300=255.

Permmmm 1y ke saflaqy ¢ MDOMONBI0 KaJlbKYyJsATOpa:

(3] [0] [0] (=] [1] [5] e}
IMosyunm 255.

Japnaua 4. Ha#ryn umeno, 12 % xoroporo pasas 720.
Pemenwue. OTBer MOMHO HOJYYHTH CIAeAYOIHM ofpasom:

720:0,12=6000,

(71 2] [0] (] (1] [2] e}
Ioayunm 6000,

Janaua 5. CKoOJILKO NPONEHTOB yHcjaa 4 cocrasBiaser uueao 37
Pemenmne. 3nech Tpefyercs BHIpasHTh B IPOLEHTAX OTHOIIEHHE
yuena 3 k uMeay 4. 9ty 3ajady MOMKHO PellHTh TaK:

a MOMKHO Tak:

%&mm

ToT e pesyjIbTAT MOMKHO IONYUHTEH ¢ IOMONBI0 KAIBKYJIATOpA:

(3] (=] [4] ().
Tloayuum 75 %.

Gapaua 6. Veexuwusre upcio 400 pa 12 %, nodydyeHHLIA pesyiib-
TAT yBeJHuLTe em@é pasz Ha 12 %.

Pemenwue. Kaxk ObLJIO YCTAHOBJIEHO paHee, YBeJHUeHHMe UHCJa HA
12 % MOKHO BHINOJHHTL, YMHOMHB 5T0 uHcio Ha 1,12, Yrobul yeenn-
YUTH NOJYYeHHLIH pesyisTar emé pas ma 12 %, ymuaosxum ero na 1,12
emé pas:

400-1,12-1,12=501,76.

C noMombI0 KaJbKYJIATOPA MOMKHO BRITOJHATE MHOTOKPATHOE YMHO-
JKeHHe YHcia Ha ceba (BosBeleHHe B creneHn). Tor ke peayawrar moiy-
YHM C NOMOIbI KAJbKYJATOpPA, HOMEHSB HOPHIOK AeHcTBHIl:

(1 L[] 2] B B <] [4] [0] [0] [E] »
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a) Haitpure 36 % umcna 500.
6) B wkone 540 yyawwmxca. Mankuuku coctaensiot 55 % uucna
Bcex yyaumxcsi. CKoNbKo B WKONE ManbYukoB?

Toeap ctoun 45p. Ha ckoneko pyoneit NOBLICUTCH LeHa ToBapa,
ecnu eé noBbIlLieHWe COCTaBMT:

a) 10%; 0) 12 %:; B) 20 %; r) 25 %?
Maraauu nosbillaeT LeHLl Ha HekoTopbie Tosapkl Ha 15 %. MNepe-
YyepTUTe TabNULY B TeTpajb U 3anoNHUTe ee, onpefeNue, Ha CKofb-
KO pyoGnei NoBbICUNAaCh LieHa KaXQAoro ToBapa M Kakoi oHa crana.

Llena Ttoeapa Ha ckonuko Hogas uena

A0 MNOBbILWEHWS, pP. NnoeeICUNAaCe UeHa, p. TOBapa, p.

925,

926

200
150
420

BaHk No CpoyHbLIM BKAAM HAYUCHISIET XEeMEeCSIYHLIA 0X0/ B pas-
Mepe 3 % ot cymmbl BKnaga. Onpefenvre BesMuMHY BKIaga yepes
mecsu,.

Benuuuna Bknapa Benuuuna Bknapa
B Hayane mecsua, p. yepes Mecal, p.

700
950
320

Haitpute uyncno, 18 % kotoporo paeuel 720.

Ma nocaxeHHblX cemad nopconHeuduka eaowno 176 cemad, uto
coctaewno 88 % oT yucna nocaxeHHulx. CKONLKO CeMsiH Nopcon-
HeYyHuKa ObINO NnocaxeHo?

Ha npepgHoBoroHeit pacnpogaxe mara3vH CHU3WN LeHbl Ha BCe
ToBapsl Ha 12 %. Onpepenure, kakoi crana ueHa Kaxaoro toeapa.

Llena Topapa 10 noHwxXeHus, p. Homaa uena Topapa, p.

40
300
120
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BaHK Nno CpoYHLIM BKNafaM HaYuCNseT exeMecsyHbIii AoXoa B pas-
mepe 5% OT cymmul BKnana, MMeBLleiica B Hayane mecsaua. B Ha-
yane mecsiua Ha cyét nonoxunn 500 p. Onpepenute BenUYUHY
BKNIaJa yepes:

a) 1 mecsu,; 6) 2 mecaua, B) 3 mecsaua,

ecnn Aoxop, HayucnseTca No GopMyne CAOXHLIX NPOLEHTOB.

Ckoneko npoueHToBR cocraensert yucno 80 or:
a) 100; 6) 320; g) 240; r) 60?

Mz 120 nocaxeHHbIXx cemsH nogconHeyHuka szowno 102. Ckoneko
NPOUEHTOBR CeMAH NOACONHEYHWKA B30WNo?

B asromHcnekumn ropopa N MOACHUTANW, YTO YUCHO JIErKOBbLIX aB-
TOMOOUNEA B ropoae yeenuyueanock B nocnegHve ropkl Ha 15 %
exeronHo. Bo ckonbko pasa yeenuyuTca YWCno NerkoBeblX aBTOMO-
Ounelh 3a 5 ner, ecnu ara TeHAEHUMA COXpaHUTCA?

PeweHnue. Ecnv ynucno nerkoesLix asTomobuneit g ropoae o6y-
ner ysenuumeartkes Ha 15%, unm B 1,15 pasa, exeroaHo, 10 3a
b net oHo ysenuuutca B 1,15%=2,011..., T. e. NnpUMepHo B 2 pasa.

Bacs npoyutan B razete, yto 3a nocnegHue 3 mecAua UeHbl Ha
NPOAYKTHI NUTaHuA pocnu B cpeaem Ha 10 % 3a kaxablit mecsall.
Ha ckonbko NPOUEHTOB BLIPOCAKM LeHLl 3a 3 Mecaua?

JeHbry, BNOXEHHLIe B aKUMKU W3BECTHON (GUPMBI, NPUHOCAT exe-
roaHo 20 % poxopa. Yepea ckoNLKO NeT BAOXEHHaaA CymMma yago-
WUTCA, ecnu AOXO0A HauucnseTca no GopmMyne CNOXHLIX NPOLEeHToB?

Mul y:ke NMOZHAKOMHJIMCH C [BYMSA BHIAMH CHMMETPHIH HA ILJIOCKO-
CTH — OTHOCHTEJILHO TOYKH M OTHOCHTEJLHO npAmoi. B npocrpaHcrse
ecTh CBOH CHMMETPHMH, C OJHOH M3 HMX Mbl CTAJIKMBAeMCS eXe/lHeBHO,
KOTjla CMOTPMM Ha cefs B sepkayo. 9Ta CHMMETPHMs TaK W Ha3LIBAeT-
Csl — 3epPKAJbHAA CHMMETPHA HJIH CHMMETPHA OTHOCHTEeIbHO ILIOCKOCTH.

Janaua 1. IlpounraiiTe cioBo, samuppoBaHHOe HA pHCYHKe 85.

Ha pucynke 86 nokasapo, Kak ¢ [NOMOIILIO
3epKaJa UUTATE 3AIHQPOBAHHOE CIIOBO.

g Ha p’tll]:;uxe 87 usoﬁméa NPAMOYTOJIbHBLI Q DU I_I
napaJuiesielinne/l, pacCced@HubIi MIOCKOCTRIO ¢ Ha
JABe paBHEIe WYacTH. PHCyHOK mpomsBoiauT BmeuaT- PUC. 85
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Puc. 86 Puc. 87

JleHWe, UTO TOJIOBMHY NapaljlejleNunefia IJIOTHO NPHCTABHJIM K 3epKa-
JIy, B KOTOPOM OTPasKaeTcs ero Bropas IOJIOBHHA.

ILnockoers @ B JAHHOM CJIyYae HA3LIBAKOT INIOCKOCTLH) CHMMETPHH
lapajjejendnena. v NpAMOYIOJBHOI0O napajuiejeindiesa TpH ILUJIOCKO-
CTH CHMMETPHH, KaKJad H3 KOTOPHIX, KAK M IUIOCKOCTH O, JEJHT IO-
NoJaM "eThipe ero napajulelbHbIX pebpa.

Ganaua 2. CKONBKO IJIOCKOCTeH CHMMeTpPHH y KybGa?

Pemenne. ¥ Kyba ecTk TpPH IUIOCKOCTH
CHMMEeTPDHH, KaxJiad H3 KOTOPBIX JIeJIHT HOomoJjgamM 1
YeThipe ero napajieasHsix pedpa. Ho y kyba By
ecTh W JPYTHe ILUIOCKOCTH cAmMerpHH. Kaskmas !
H3 HEX NPOXOAHT 4Yepe3 ABa NapajllellbHEIX pe- :
Opa kyba, He npHHaJJIEeXKAIHX OAHOH rpanu. Ha H
pucynke 88 nokasaHa OJHA M3 TAKHX IUIOCKO- 1
creif cHMMMeTpHH Kyba — ITockocTh f§, TouHee, J
He ILJIOCKOCTE, & TOJEKO eé uacTek. TakHX ILIO- 7/
crkocreit 6. Takum obpasom, y ryba 9 mrocko-
cTeil CHMMeTpHH.

Ha pucyakax 89 u 90 uszobpaskeHa mpaBHIb- Puc. 88
Has deTelpéxyrojbHad nupamuzga SABCD. B eé

n
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Puc. 91 Puc. 92 Puc. 93

OCHOBAHMM NeKHT Kpajgpat ABCD, a Gokoskle rpaiH — panRHkiec PaRHO-
Geapennnie TPEYroaLIHKK,. ¥ NPpaBMALHON YeTRIPEXYTONLHOR IHPaMMJL
umeercst 4 nockocT cummerpus. Jlpe M8 HMX npoxoasT uepes pep-
HHY [HPAMHALI S W cepeJlHibl NapajienbHBIX pébep ocHoBaHWA (cM.
puc. 89). Jlpe apyrue npoxojAsaT Hepes BEPHIHHY NHPAMMIL S M NPOTH-
BOIIOJIOMKHLIE BEPIIMHLI KBagpata (cM. puc. 90).

Mui paceMmoTpenn reoMmerpudeckue Gurypsl (Tena), MMeUIMe KoHeY-
HOe qHeno nockoeTedt cummerpun. Ho umelores B QHryphl, HMeolHe
GECKOHCTHO MHOTO [IOCKOCTCH CHMMCTPHHM.

PaccMoTpuM (Hryphl Bpailenns: IHAKHEAP, KOHYC W 1ap.

Ilmnuuap noayuaercst ppameiueM HPSMOYIOALHMKA BOKPYI OJHON
H3 €ro CTOPOH. DTY CTOPOHY HAZLIBAKT ochio Mauuapa. Jlwbas io-
CROCTh, NPOXOASAIAS Hepes och IWIHHAPA, SABJASCTCH ero IUIOCKOCTLIO
cummerpun. Ha pucynxe 91 msobpaxkena ona M3 TAKMX IUJIOCKOCTEH
cuMMeTpun aunapa. MUx Geckoneuno muoro. ¥ nuaunjapa ecrn eué
OJIHA [UIOCKOCTL CHMMETPHH. JTa [JIOCKOCTE JICJIMT OCh [LHAMHAPA 10110~
naM, U NpH eé nepeceveHMH © IMIHIJIPOM NoayuaeTes Rpyr.

Kouyc nonyuaercs BpamenueM NPSMOYIOJLHOIO TPEYroAbHHMKa BO-
KPYr' OAHOI'O M3 ero KATeToB (KATeTL! — /e CTOPOHL! [PSMOYIOJALHOIO
TpeyrossinKka, ofpasyoiiMe HpAMoR yroi). JToT KATET HAZLIBAIOT OCLIO
wonyca. Ha pucynre 92 mzobpakena ojjHA M3 MJIOCKOCTEH CHMMETPHH
KOHyca, NPOXOAsIas uepes ero ock. Takux
nocKocTelt GeckoHeuno MHOIo.

Ha pucynke 93 wnaobGpamén map. Illap
NONYMACTCS BPAICHACM KPyra BORPYT JiMAa-
merpa. Jliobas nnockocTs, npoxoasimas tve-
pes HenTp lapa, siBJseTci ero I0CKOCTLIO
CHMMEeTPHH.

SepraNbHAfs CHMMETDHS  HCIIONBL3YeTCH
» apxurexktype. Ha pueynke 94 nokasano
raasioe sganme Mockonckoro yHupepcuTe-
Ta, MMeIlee I0CKOCTL CHMMeTPHM.

Mmana 4. [lecsimeed o




Puc. 95 Puc. 96 Puc. 97

?EE_E! Tpu petpa NpsAMOYronsLHOro napannenenunena, Beixoasuwme M3 oa-

F1936.

puc. 98 JLVIT D UNITL  puc 9o

HOW BeplMHLI, paeHbl: a) 3¢cm, 4cMm, S5cm; 6) 3cm, 4cMm, 4cm;
B) 4 cm, 4 cm, 4 cM. CKONLKO NNOCKOCTE CUMMETPUU Y 3Toro nps-
MOYroNLHOro napannenenunepa?

CKONbLKO NAOCKOCTE CUMMETPUKM Y UMAMHApa, KoHyca, wapa?

Ha knetyatoit GymMare HecnoXHO pucoBaTk KyOMku. Ha pucyHke 95
M300paxeHsl ase GUrypel, KOTOpLie MOXHO COCTaBUTL U3 TPEX paB-
HLIX KYOUKOB NPU YCNOBUK, YTO KAX/LIA U3 HUX I0KEH UMeTL XOTH
Obl OfiHY OOLLYIO IPaHb C OCTANbHLIMKU KyOMKamu. HazoBem wnx Tpu-
KyOukamn. Yoeaurech, 4To MMeeTca TONLKO ABe GpUrypbl TPUKYOM-
koB. CKONLKO NAOCKOCTEeli CUMMETPUM Y KaXA0H U3 HUX?

Hapwucyiite Bce Gpurypsl TeTpakyoukoB, Nnony4yeHHsIe U3 YeTbipex Ky-
OMKOB MO TOMY Xe Npaeuny, YTo U AN TPUKYOMKoB. YoeauTech, 4to
CYLLECTBYET TONLKO BOCeMb (GUryp TeTpakyomkos. CKoNLKO NAocko-
cTeil CUMMETPUN MMeeT Kaxpas u3 Hux?

WMmeloTcs M NNOCKOCTM CUMMETPUM Yy npa-
BUNLHOW nupaMuasl (ecnu oa, To cKoNbLKo?),
ecnu oHa:

a) TpeyronsHas (pwuc. 96);

0) wectuyronLHasn (puc. 97)?

MeTta nonyynn 3anuckK C HEMOHATHLIMKW CRO-
Bamu (puc. 98 u 99). OH porapancs, Kak npo-
yuTaTh UX C NomoulkLlo 3epkana. MNpuaymaiite
CJIOBA, KOTOpble MOXHO 3awwudpoBaTts Tem xe
CNocotOM M NpoYMTaTL C MOMOLLLIO 3epkana.

- =~
e " o P
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Pauee yxe ropopunock o BaBMIOHCKOM cnocobe sanmen apobeit Ges
snamenareneit. Hanpumep, sanmcs 15°12'36"54" coorsercrayer cymme

12 36 54
15+ 50 + -8—{?‘1- v Takas sanuck NHO3BOASANA AOBOJNLHO GLICTPO BhLI-
38 54
nonuuTL Aeicrsusn ¢ apobamu. Tak, cymma (5+§6+ 3mo]+
+[6+ . - L] MOMCeT DLITL BLIMMCHACHA KOPOTKO:
60 3600 SO
_'_5“38 54
6°12"14"
11°51'08".

Ilosauee Taxk cranm sanucniBaTit U Apobu co snamenatensimu 10,
100, 1000, ...:

1 1 . b P T UDWEE EReree——
210-2+10 =2°1" 5-—1000 5+10+100+_1000 5°1'2"3™".

B mblll!ﬁlll(!ﬂ 3allHChL  YIPOCTHAM, CTANH OTJAeNaTh [enayin |
ApobHy0 4acTH JAPYr OT APYra He KPY)KKOM CBepxXy, a SAansToil CHM-
3y, UWHGPL ACCATHIX, COTHLIX, THICAYHLIX W T.Il. CTAJH NHCATHL CANTHO:
5°1'2"3'""=5,123.

B 1427 ropy camapranjickuit matematuik u actponom Jixemmmn
ubn-Macyn ans Kammn Bneppnie nogpofHo onMcan cHCTEMY JecSATHH-
uLIx apobeit u peitcrenit nan numu. B Eppone pecsituunnie jpobu cra-
au HapecTHH uepea 100 ¢ nMimHMM seT nocxae atoro Gaaropapsi riaas-
HEIM oGpasoM TpyaaM QuamMasjcKoro wHmenepa u yuénoro C. Crenuna.

B Poccust yuense o lecaTHHHLIX Apo6six Brnepnhie OO H3N0MKEHO
B «Apudpmernxes Jl. d. Marnuukoro — nepsom pyccrom neqariom yvel-
HHKe 1o MaTeMmaTHike. Metopua coaflanun yuebnuka Takopa. 14 sinpaps
1701 ropa IMérp I nopnucan ykas o6 yupexgenuu 8 Mockse Matemarn-
KD-HIIRHI‘S[U{OIIIIGIT! HIKOJEL. B KONy NpHHMMA-
JIUCL leTH M3 pasandukIx cocnosuit. Tlocne oxon-
YAHMS [IKOJLI OHHM HANPABASJMCL HA BOCHHYIO,
MOPCKYIO ¥ TOCYapeTheHyio cayxkoy. 22 ¢es-
pans 1701 ropa yumrenem 5Toit mkonw Guii Ha-
sHAYeH JYYIIHH B To BpeMs MaTteMaTHK MockBhl,
KOTOPOMY [OPYUHJIM COSAATE JUISL LIKOJAL Yueb-
HHK [0 MATeMATHKE H HABHIAIlHH. 3a «0CcTpo-
ymue B naykaxs llerpom | on Grn emmenonan
npospanneM Marumuruil ¥ yuHMuén poccHiicKoMy
6AAropoilioMY IOHOIIECTBY YUHTEJeM MATeMATH-
KHe. 21 moaGpa 1701 ropa pykommch yueOHHKA
6rina sakonvena, U B 1703 rony sApndmernias
JI. . Maruunkoro 6mna naneuaTana.

184 Masa 4. [lecanreede npotn




Kunra vcnonsaopanack He TONLKO B YUeOHLIX 3aRC/iICHHAX, HO H JLIA
camoobpasopanus. Oaun ua okaemnaapon «Apudmeruxus n 1725 roay
nonas Kk winomy M. B. Jlomonocosy, KoTopLiit Xpanua oty RUHIY A0 KOH-
ua cpoux auei. lloaxce M. B. Jlomonocon naspan e Apudpmernrys Jleon-
THa Maraunkoro u «Cnansnckyio rpamMaTiirys (1643) Meaentua Cwmo-
TPHILKOTO «BPATAMH YUCHOCTH».

JlecaTiunnie Apobn Gaarofapsi NPOCTOM 3AIMCH M CXOANLIMH C Ie-
JILIMM YMCAAMH TIPDABMIAMM JACHCTBMH [OAYYHIIM LIHPOKOE pacipocTpa-
HeHHe B NPAKTHUYCCKHX pacuéTax.

OTMeTHM, 9TO B HAINC BPeMS B HEKOTOPRIX CTPAHAX, HANpHMEp
B CIHIA, penyw u apobunie uacTu jleciTHUHLIX Apobel oTaensiior ne
sansito, a Toukon. Tak, smecto

1,2; 35,48; 2,008
NHINYT
1.2; 35.48; 2.008.

Toukoit orTpensercs uenas 4acThL YUCAA OT npoﬁuoﬁ B KANLKYNATO-
pax H KoMIILloTEpax.

IECEAHMMATENBHBIE SAARMNT |

£ 941, | ApOya pecun 20kr, 8 HEM cofepxanoch 99 % Bofik. Yepea He-
CKONBKO [IHER OH HEMHOIO YCOX W COflepXaHue BOMbl YMEHbLIUNOCH
Ao 98 %. Ckonbko Teneps Becur apby3?

Pewenne. Ha nepeuiih Bama kaxercsa, uto sec aptyaa mano
M3AMEHUNCH, HO 3TO TONLKO Ha NepBLIA Barma! Bec «cyxoro geule-
cTea» 8 apOyae coctasnan 100 - 99= 1(%), wnm 20. 0,01 = 0,2 (kr).
Mocne Toro kak apOy3s ycoxX, BeC <CyXOro BewecrBa» COCTaBun
100-98=2 (%) or HoBOro Beca apOysa. Halpném 3T10T HOBbLIA
gec: 0,2:0,02= 10 (kr).

Urtak, ec apOyaa ymeuulumnca sapoe!

‘r'EE! Hekuid necnpomxos pelunn BuipyOouTh
COCHOBbLI Nec, HO 3KONOrK sanporte-
cropanu. Torfa AMPeKTop NEecnpoMxo-
3a Beex ycnokowsn, ckasas. «B Hawem
necy 99 % cocHei. Mocne pybku cocHa
oyner cocraenate 98 % Bcex fepesb-
©B», Kakylo 4actL neca mMoxer Buipy-
OnTL Necnpomxoa?
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Ha kopoGke ¢ Bepmuwensid HanucaHo: «Macca Hetto 500 npu
enaxHocTU 13 %». Kakoea Macca BepMulLIEnd, eCnu OHa XpaHuUTCA
npu gnaxHoctn 25 %?

Jns nony4yeHWa ToOMaT-nacTbl NMPOTEPTYI0O Maccy TOMAToOB BbiNapu-
BaOT B cneuManbHbLIX mMallvHax. CKONLKO TOHH TOMaT-nacTel, CO-
pepxauein 30 % Boawl, nonyuutcs M3 28 T NpoTepToin Maccel To-
maroe, cogepxawei 95 % soaw?

MNponasopuTensHocTs Tpyaa noBsbicnnmn Ha 25 %. Ha ckonbko npo-
UEHTOB YMEHLLUMTCH BPems BbINONHEHUA 3anaHus?

Mana u cbiH MNLIBYT Ha Nofike NPOTUB TeYeHus. B kakoi-to MOMeHT
ChIH YPOHUA 3a GOpT nanuHy wnsny. Tonsko yepes 25 MuH nana 3a-
MEeTWA NPONaxy, OLICTPO pasBepHyn NOAKY, U OHW MONALINKW BHU3 NO
TEYeHWIO ¢ TOlM Xe cobcTBeHHOMN CKOPOCThLIO. l-lepes CKONLKO MUHYT
OHW [IOrOHAT Wnsny?

Mana Kynun cebe aunnomar ¢ ABYMA KOOOBLIMKW 3aMKaMK. Ha kax-
AOM M3 9TUX 3aMKOB YCTAHARNMBAIOT KOf — HAbop U3 Tpéx umdpp
o1 0 po 9 (puc. 100). Aunnomar 3akpuIBailoT U Ha ero HapyXHoiA na-
Henu yctaHaeAWBaloT NPOM3BOALHLIE Habopkl UMdp. Kaxawlit 2amMok
OTKPOETCS NULLL TOrAA, Koraa byaet NnpasuMnLHO HabpaH ero Kop,

a) Cawa ycraHoBUN HOBLIA KO HA KaX/bI 3aMOK, HO 3a0bIN co-
o6WUTL 06 3TOM nane v ywen B wkony. CKoNLKO BPeMeHu MOXeT
3aHATL OTKPLIBAHWE 3aMKOB Y Nans! B XyAweM cnyyae, ecnu oH Oy-
AeT NocneaoBatensHoO NPOBEpPATL KOALI ANA KaXA0ro 3aMka U Ha
NPOBEpKY Kaxaoro koaa oGyaer Tpatute 1¢?

©0) Kakosa BeposiTHOCTL OTKPLITL C NEpPBOIl NONLITKM OAUH KOAOBLIA
3amok? oba samka?

B) Cawa yctaHoBUN HOBLIA KO HAa KaxX[bih 3aMOK W Yyepea Heko-
Topoe Bpems 3abuin, B KakoMm nopsake uvmdps 1, 2 u 3 obpaayiot
a™1 aBa kopa. CKoAbkO KOAOB B XyAleM cnyyae nNpuaercs npoee-
putk Cawe, 4yT06bl OTKPLITL 06a 3amka?

r) Cawa ycTaHoBM/ 1Ba HOBLIX KO/IA Ha 3aMKax Aunnomarta u yepes
HeKoTopoe Bpems 2abbin ux. OH NOMHUT, YTO B KaXAbliA KOA BXOAAT
umdpel 1, 2 1 kakan-To TpeTes uMdpa (He 1 n He 2). Ckonbko Ko-
[OB B Xy[lWemM cnyyae npuaetca npoeepute Cawe, YyTobbl OTKPLITL

oaovH 3amok? oba 3amka?

0l (O
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Puc. 100 1@
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B wkone 20 knaccos. B 6nuxaiiwem K wkone aome Xusyt 23 yye-
HUKa 37Ol wKonbl. MOXHO NW yTBepXAaTh, YTO CpPeAu HUX 06s3a-
TenbLHo HalpyTcs xoTs Obl ABa OAHOKNACCHUKA?

B wkone yuutea 370 yenoeek. [lokaxwuTe, YTO Cpeay BCeX yyallumx-
cH HalayTcs XOTHS Obl ABA YYeHWKa, NpasfHylolme CBOW AeHbL po-
KAEHWUS B OfIUH U TOT Xe fleHb.

Kons nopcuvtan, 4yto Ha 3aBTpak, oben U yxuH oH cben 10 Kou-
der. lokaxute, 4To XOTA Obl OIMH Pa3 OH Chefl He MeHblle Ye-
Thipex KoHderT.

B knacce 37 uenosek. [lokaxute, 4TO U3 HWUX HANAYTCS XOTA Obl
4 yenoBeka, poAVBLUMECH B OAWH MecsL.

B konnekumn umeetca 25 mouet no 1, 2, 3 u 5 koneek. Ectb nn
cpegy HUX 7 MOHeT OJMHaKOBOro A0CTOMHCTBA?

YuutensHuua o0LABMAa pesynktatel AuKTaHTa. bonblwe Bcex oww-
6ok Gbino y Metn — 13. Nokaxute, 410 cpepm 28 yvawmxcsi, no-
NYCTUBLUMX OLIMGKW, HalayTcA 3 YenoBeka C OAWMHAKOBLIM YMCNOM
OLLUMOOK.

3a 3 ropa Bacs ctan crapwe Ha 25 %. Ckoneko Teneps Bace net?

a) Ceitvac Baus Ha 20 % crapwe, yem 2 rona Hazap. Ckoneko Te-
nepk Baue ner?

6) [lea ropa Hazan Mawa 6uina Ha 20 % monoxe, yem ceivac.
Ckonuko net Mawe ceiyac?
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)] 05 bIKHOBEHHDIE
2 N AECATHUHBIE
AFPOEN

WMaywaq rmasy 5, Bbl MNO3HAKOMUTECH C GECKOHEYHBIMW AECATUYHBLIMKA = ,
NPOGsIMK — ©NbHLIMA - YMCHIAMK, HAyYMTech WX CpaBHMBaTh,
pasnuuate nNepuouuecKkue WU HenepuogMyeckue lecatMydHLe  1po-
0K — paumoHansiee M uppatmMoransise uucna. Bul yasaere, kak uso-
Opaxaiorcn 9TU YKCNa Ha KOOPAMHATHOW OCK. |

|
|

= .1 . Pasnoxenue nonoxurensHoi
0o6bIKHOBEHHOW Apo6u (g
B KOHEYHYIO AecATUYHYIO Apobb 2V

Jlo cHX mop MBI paccMaTPHBAIH JlecATHYHEIe ipo6H, KOTOpLIe HA-
3BIBAIOT KOHEUHBIMH, IIOTOMY 4TO IIOCJIe 3alATOH y HHX CTOMT KO- | .
HeuyHOe 4Wchao mudp. B nansmeifmem MEI Gy/ileM paccMaTpPMBATE H '
OecKOHeUHEIe JleCATHUYHEIe ApoOH. ¥ HHX Iocje 3anAToH ODeckoHeu-

HO MHOro mudp.

Koneunsie JlecATHYHBIC APo0H Bcerja MOMHO 3alHCAThL B BHIe
OORIKHOBeHHEIX Apobeii. Hanpumep,

37 _ 3 672 _ 168 13

0,375-T0-60-_§,672 100 = 35 ° 0,065 = 1000 = s

BaMeTHM, UTO [IOCJe COKpalleHus ,npooet& HOJYUHINCE 3HAMEHA-
Team 8=2°% 25=52 200=2%.52,
Wz 5THX OpHMEpoB BHAHO, UTO

ecal KOHeUHnylo JecATHUYHYIO IApobh 3anicaTh B BH/JIe oOLIKHO-

BeHHOIi HecorpaTHMoii apobu 5. TO eé 3HAMeHATeNbL (§ He
MMeeT APYrMX NpoCThIX Aeaunrteneii, kpome 2 u 5.



ITO yTBep:KJeHNe MOXKHO JOKA3aTh B OOIIeM ciydae.
Bepro u obpaTHOe yTBep:KjaeHHe:

Ecim 3namMenaTtens g Hecokpatwmol npo6n £ me mmeer apyrmx

q
NPOoCTRIX JleuTeNell, kpome 2 u 5, To Ta Jpobek pasjiaraercs
B KOHeUHYIO JAECATHIHYIO APob.

Hanpumep,

4 4-2 8
5 5.2 10 =08,

B sTroM npumepe uMcAMTe L W 3HAMEHATEJ b JAPOOM MBI YMHOMHIIA
Ha 2, urobel noayuMTh B sHamenartese 10.

AHANOTHYHO TOCTYNIMM H B CJEJAVIOIMX NpHMepax:

201 201-5 1005 3 _  3-25 756
— =t :.00'—: :—:075,
200  200-5 1000 1 % 4 4.25 100 ?

Jlisi pasiodeHdsi B KOHEYHYIO AeCATHYHYIO JApodh 0OLIKHOBeHHON
HecOKpaTHMOi aApofH, 3HAMEHATe /L KOTOPOH He MMeeT JIPYIHX NpOCThIX
AeJIATeNel, KpoMe 2 M 5, cymecTByeT JBa cmocoba.

Onue m3a HEUX MBI yXKe paccMOTpejH, OH
CBOJIUTCS K YMHOKEHHIO YHCJIHTE S M 3Hame-

a
HaTeJad ﬂp{)ﬁﬂ 7o Ha COOTBeTCTBYIOIIVI) cTe- )
q

3,0 4
NeHs YHCAA 2 WIH uMcjaa 5, UTOOBl B 3HAMeE- 2 8 0,75
HaTeJie HoJy4YHJIach HeKoTOpas CcTelleHb 20
ypeaa 10. “2.0
HpyraM siBnseTcsi crnocob AejIeHUs YHCIIH- —_—
TeJld Ha 3HaMeHAaTellb YDOJIKOM. Sanumem 0
5THM crnocoBoM OOEIKHOBEHHYIO JApo0hL % B Jle-
cATHUHYID (puc. 101, a). Te ke BrIUMCIeHHHA 0)
HHOTJIa 3alMCcBIBaloT HHade (puc. 101, 6). 3 1
CiefioBaTeibHO, 2 =0,75. _‘5’? 0,75
4 —
2 8
20
“EEA  KoWeunylo AecSTUYHYIO APOOL 3anucani 20
B Buge OOLIKHOBEHHON HecoKpaTuMoii 0

apotu. MoxeT nu 3HaMmeHartens 3TOW
APOOU UMEeTL NPOCTLIE AGNUTEeNU, OTANY-
Hble oT 2 un 57 Puc. 101
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Kakue penutenu nonxeH MMeTh 3HaMmeHaTesbk 0OLIKHOBEHHOI Heco-
KpaTUMO ApobuW, YTOOL!I OHA pasnaranack B KOHEUYHYI0 AeCATUYHYIO
npooL? lNpueeaute nNpUMepsl.

Kakumu cnocobamv MOXHO pPasnoXuTb 0OLIKHOBEHHYI0 ApoOL B Ae-
caTnunyio? MNpuBeauTe NpUMep..

Kakue npocThle MHOXWUTENW COOMePXWT 3HameHaTens Apoou:
x| 1. 1. 1.
a) 8’ 0) a8’ B) 56 ' r) 24
£ 1, e P
A g @) 75 X) g5 3) &5
1 1 1 1
il il g . 9
) 7o K To0° " 7600 ° M) 16000
Cokparure apoOb:
24 15 65 . 9.
a) &' 6 2 8) f00° " 100"
21 16 | 8 8
a) 30" e) 200 *) 100" 3) 1000 °
Banuwure B Buae OOGLIKHOBEHHOM HECOKPaTUMON Apo6u:
a) 0,4; 6) 0,12; B) 0,125; r) 1,2
n) 0,45; e) 0,04; x) 1,008; 3) 0,0018.
MNpueepute apodL k 3Hamenatenio 10, wau 100, unu 1000:
1. 1 3. 3.
a) §, 06) Z. B) g. r) 56 '
1. 9. 8. ¥
) 20° e) 8 x) 8 3) 20
Paanoxure AByMs cnocobamu B AECATUYHYIO APOOL:
a) o) & g) 24, o
4’ 5’ 15’ 24"

Paznoxure OOBLIKHOBEHHYIO [p0O0L B [ECATUYHYIO NENIeHUEM YUCIN-

Tensl Ha 3HameHarens yronkom (964—966):

LA
gr
17,
E-
6 .
ﬁi
3.
E‘

a)
n)
a)

a)

3. 48,
o % ® 35
Q) E' x) 2
140" 12’
i 3.
0) Z| B) §i
12 17 .
G)ﬁ. *}ﬁ'

r) _E :

:

3) X
56"
9,

r) §t

123

3) 20"



783 324 625 | 860 |

EZq a) 6) B) r)

40 ' 2 125 ' 400"
33 1024 804 624
A & ®) 5 X) 200" 3 %0

ESA MoxHo nn pasnoxuTb AaHHYIO ODLIKHOBEHHYI0 Ap0OL B KOHEYHYIO
[ecAaTnyHylo ApoOk (oTBET 0GOCHOBATHL):
1, 6 . T .. 12
a).-!. 0) a8’ B) 355" r) 56’
38"’ 96"’ 75' 300 °

e) x)

BECKOHE‘IHHG nepuogunyecKue
AecAaTUu4Hble APOGH

W3 mMa3nomeHHOro B NpPeALIAYINEM a)
IIyHKTe CJIG}IYG’I‘, qTO €CcJIH 3HaMeéHaTelb

HeCcOKpaTHMOH apobu L ymeer npocToit

JIeJIHTeNh, OTJHYHEIH or 2 m 5, To sTa 7

Ipobr He pasnaraercsd B KOHEUHYIO JecA- 6

THUHYI Apobb. [loaTromMy npu nejieHuH

YHCJIHTENs 9ToMH npoﬁu Ha JHaMeHaTe b

YIOJIKOM He MOKeT NOJYYHThCH KOoHed- —_—

HAA JeCATHYHAH APOGH. 7
lpumep 1. PaszjoxuM B JecATHY-

7

HYI0O ApobL YHCJI0 e
I1o mecokparHmasi Jipobb, M eé aHa-
MEeHATeJhL HMeeT IpocTolt feaurens 3, or-

JuuHB or 2 M 5. IloaTomy umcio % 3a- -

BeJIOMO He pasjaraeTci B KOHEUHYIO
HecATHUYHY0 npobk. Pasgenum Bcé xe =
YHCJIATENL HTOM JApodM Ha 3HAMeHATeNhL
yrosqxkom (puc. 102, a; apyras sanuch je-
JIeHHA NoKasaHa Ha puc. 102, 6).

Ha xkaspom sTane BBIYHCJICHHS I0- —
JydaeTcsl OAMH M TOT JKe OCTATOK 7, 7.
a B 4acTHOM ofiHa ¥ Ta ke nudpa 7. IIpo-
nmece aror GeckoHeueH (He MMeeT koHma). Puc. 102
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On npuBoaWT K BIpaskemmio 0,777..., rie TOYKH O3HAYAIOT, 4UTO IH{Q-
pa 7 nmoBTopsiercs OeCKOHEUHO MHOrO pas.

Bripasxenne 0,777... HaspiBaioT GeckoHeuHOH nepuogHueckol necs-
THYHOH Apo0BI0 MM MPOCTO NepHoaMdeckoil Apolbio, eé 3auCchIBAIOT
emé Tak: 0,(7) ¥ YATAIOT: «HYJL NEJEIX W ceMb B mepmopes. [ludpy 7
Ha3eIBaKT mepuojgom apobu 0,(7).

l'oBopsT, 9TO YHCIO 'y NpejicTaBieHo B BHJe NepHoJNYecKol apobu
0,(7) man wro neproauueckas Jpods 0,(7) ecTh gecaTHUHOE pasioiKeHHe
yycsa s ITannyr:

1 -0,777...=0.(7).

=]

Hano umers B BHAY, 4UTO % 1 0,(7) asngores pasHeiMH 0603HaYe-

HMAMH OHHOI'O M TOrO e uHucJa B BHIe OOBIKHOBeHHOH ApobH '{7;'
H B BHJe DeCKOHeUHOM NnepHoaMvuecKol AecaruuHoit apoou 0,(7).

lpumep 2. PaziosxuM B JeCATHYHYIO Jpobb YHCIO %

Ilpo6s 525 HeCOKpATHMAas, ¥ eé 3HAMEHATe/b MMeeT IpoCThie JelH-

Tenu, orTauuHble or 2 B 5. IloaToMy eé JecATHUHOE pazjiodKeHHe He MO-
skeT OBITH KOHeuHBIM. B camMoM jlesie, pasaeldM YMCIHTENL 5TOR Jpobu

HA 3HAMeHAaTeJIb YIOoJIKOM:
2,0000 | 99
~ 198 |o,0202...

200
198
2

IIponece jleneHust YMCIAMTENSE HA 3HAMEHATENL YIroJKoM 3jlech Gec-
KOHEYHEI, OH NPHBOAHAT K INepHoAWYeckoi apobm 0,0202... . T'pynma
muadgp (02) aeaserca nepuogom apodbm 0,0202.... 91y mepHOAHUECKYIO
Apobs sanuceiBaoT Tak: 0,(02) M uMTAKOT: ¢HYABR LEJLIX M HYJbL JBa
B IepHOJIes.

TF'oBopAT, uTO YHCJIO % NpeJICTABJIEHO B BHJe IepHOAMYECKOH Apo-
6m 0,(02) mam uyro nmepmoamueckas Apob6s 0,(02) ecTh AecATHYHOE pas-

JIOZKeHHe UHCcIa E, M IMHAOIYT:

2 s
4 0,0202...=0,(02).
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lMpumep 3. PasnoumM B AeCATHUHYIO Jpo0bL UHCIIO 1:—;3
b

143

PaznieMB uHCIHTENb APOOH 15
b ]

Ty uBM

Ha eé 3HaMeHaTeIb YroJKOM, MHO-

143 N
S =TT =3,1(T).

IlpaBasa wacTh 2TOro paBeHCTBA UHTAETCH TaK: «TPH IeJbIX, OIHA
necATasi ¥ ceMb B IepHO/Es.

Boofme, ecid 4YHCHHTeNL MOJNOMHTENLHOH HecokpaTHMoR Jpobu
pasjienuTs Ha eé 3HAMeHATENbL YIOJIKOM, TO B YACTHOM NOJYyuUMTCHA JHUGO
KoHeuHoe, Jub0o GecKoHeuHOe NepHOAMUECKOe e NeCATHUHOe pasjioike-
HHe.

IToctaBuB nepeji MOJOKHTENLHON NePHOARYECKOH APO6LIO B3HAK ¢—»,
MOJMYYHM OTPHIATENBHYIO IePHOAHYECKYIO Apo6kh.

Hanpumep, -0,(7)= —%. Ilepuoanueckan apode —0,(7) ecTs pecaTny-

7
HOe pasjiodeHHe "HCiia —6.

IMpunuesiBas Kk nexomy yueay (nocje 3ansaTol) WM K KOHeYHON Jle-
cATAYHOH Apob6H GeckoOHeYHO MHOTO HYJIel, MBI NpeBpalnaeM eé B pas-
HYI0 el GeCKOHeUHYI0 IepHOAHYECKYI0 AecATHUHYIO Apobk C NepHo-
nom 0.

Hampumep,

27=27,000...=27,(0); 0,354 =0,354000... = 0,354(0);
-3,1=-3,1000...=-3,1(0); 0=0,000...=0,(0).

CuenoBaTesibHO, JI060e IeJioe YHCIO B JAI00YI0 KOHeYHYIO JeCATHY-

HYI0O Apo0h MOMKHO CUYHTATH MepHoAHYecKol Apobnio ¢ neprogom 0.

Hrak, mobGoe palnHOHAJLHOE YHCIO f} pasjaraerca B NepPHOIHYe-
cKy10 apobs. MOKHO OKA3ATE TaKKe, UTO Jobas nepuognueckan apobs

ecTh JecATHYHO® Pa3JiokenHe HeKOTOPOro PalHOHAJBHOTO UHCJIA.
B creayiomeM IIyHKTe Aaércs 0G0CHOBAHHMe THM YTBep:KIASHHAM.

B kakom cnyyae Hecokpatumas OObLIKHOBEHHas ApoOb He paanara-
eTCA B KOHEUHYIO [eCSATUMHYIO APOo0L?

Kaknm cnoco6om nioGyio 0OLIKHOBEHHYIO APO0L MOXHO pPa3noxuTb
B AecATUYHYIO?

?EZE Kakue fecaTuyHble ApoOU MOXHO NOAYYUTL NPU AENEeHUU YroNKOM
yucnuTens obLIKHOBEHHOW ApObWM Ha eé 3HameHaTens?

N Kax Y3HaTb, B KaKyl0 A@CATUYHYIO APOOL pasnaraeTcs 00LIKHOBEHHas!
APOBhL — B KOHEUHYIO UK B BeckoHeuHyio? MpuBeauTe npuMeps.
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Kak MOXHO 3anucatb KOHEeYHYI0 AeCATUMHYIO ApOo0b UMW HaTypaib-
HOe YMCNOo B BUAe BECKOHEYHOIt Nepuoanyeckoi AecATUYHOW Apo-
ou? lMNpueeaute nNpuMepsl.

3anuwmTe Y1Cno B BMAE NepyuoaMyYeckoi Apobu, HasoBuTe eé ne-
pwvona;:

3, 2, 12, g 24,
a) 7 0) 3 B) 5. r) 12; n) 30"
36, 4. 45, i 2,
e) 28 X) 7 3) & “) 3 K) &
3, 4. 2, 15, 5
" g M) & W o) 37 n 3
Paznoxute 0OGLIKHOBEHHYIO APOOL
B MEPUOAMNECKYI0 [eNeHUeM M- 1/ gl 824 12
cnuTens Ha 3HameHatens yron- "§‘ = | "’6 9
KOM: = 0\ Lg P
1 2 g ol - = e
a) 6) =. B) r)

g Yy By Uy
Paznoxwute 0OLIKHOBEHHYID APOOL B NEPUOAWMYECKYIO:

5. 6. T 8
a) > 0) 9 B) g r) 5

Paanoxure OOLIKHOBEHHYIO NPOOL B [IECATUUHYIO W HA30BUTE @8
nepuon;

12, 23, 34, 45
a) % 0) 55 B) 39 r) 9"
Paznoxure OOLIKHOBEHHYIO ApPOOL B Nepuoanyeckyio:

56, 67, 78, 89
a} @’ 0} a9’ B) 99’ r) 99"

MCHDHBSYH npegsgywe  3afiaiid,  3anuuinte  nepuoauyeckyio
APOOL B BUAE OOLIKHOBEHHOM:

a) 0,(1); 6) 0,(3); ) 0,(5); r) 0,(7);

n) 0,(25); e) 0,(37); x) 0,(10); a) 0,(05).

a) 3anuwwute TpPU NOOLIE OOLIKHOBEHHLIE APOOM CO 3HameHarte-
nem 999 B BUAE NEpUOAMHECKUX AECATUYHLIX APOGEi.

0) 3anuwwute Tpu nbOLIE nepuoguyeckue OecATUYHLIE apotu
C NepuoaoM, COCTOAWMM 13 Tpex umdp, B Buae 0O0LIKHOBEHHLIX
npooeii.
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Mepuoanurocts pecsatmuHoro
pasnoXxeHns obbIKHOBEHHOW Apo6wm

ITokaskeM, UTO ecJIM UHCIIHTENb OJOKUTETIRHOM HeCOKpaTHMOll Apo-
o1 -s pasjieJIATh Ha eé 3HAMEeHATe]bh YIOJKOM, TO B YACTHOM IOJYUYUTCSH

Jaubo KoHeuHasi, Jubo feckoHeuHas nepHojiH4ecKas JecHaTH I HaH ﬂp()ﬁb.
Ecnn 3sHaMeHaTesb ¢ HecoKpaTHMoi ApofH He HMMeeT [APYIHX IIpoO-
CTRIX JleTATeNelf, kKpoMe 2 W 5, TO NPH JleJIeHAW YHCIATENA HAa 3HAMe-
HATeJb NOJYUHTCA KOHEUHAA JeCATHUYHAA ApoOh. B oCTANBHEIX cayuasx
nonyuurcsa GeckoHeuyHas JlecsiTHYHasi Jpodb. Hama nens nokasarb, 4To
OHA NepHojJiHYecKas.
Pacemorpum cHauasa npumep. IlyeTs Hamo HailTH AecATHYHOE pas-

Jlo3KeHHne Apobu 8—78 Bynem nesuts 88 ma 7 yrogxkom:

88 |7
7__ 112,5714285...

18

14
0

5

0
49
0

=

| *

T

30

28

— 0
14

0

o

E
8

oo

OcraTku, IOJyUaeMEle IOCTe TOro, KAK CHeceHa mociefHAd nudpa
leJIAMOro, BhLIEJIeHB! CHHMM IBeToM. MBI BHAMM, UTO OCTATKH, [IOMe-
YeHHELIe OIHOW W ABYMA 3BE3JI0UKAMH, PABHEI MexXAy coboi. Jro moka-
3eIBAET, YTO NPONEce JIeJeHHs HMeeT NepHoJMYecKHi XapakTep ¥ IIpH-
BOAUT K OecKOHeUHON HmepHoAHYecKoil aecATHUYHOH ApobH, T.e.

% ~12,(571428).
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To, uTo AecATHYHOE pasjoxKeHHe JApobH 8—: noJiHo O6uITH GecKoHeU-
HBIM NepHOIAHYeCHKHM, MOHXHO 00BbACHUTE ¥ Oe3 BhIYHCIIeHHH.

Jansasa npobn % HecOKpaTuMas, eé sHaMeHaTeJh COJepPIKHT Ipo-
cTOi fesuTeNb, oTAHUALIA or 2 U 5. CiejoBaTennHo, JAecSTHUYHOE pas-

88
JIoGKeHHe “HCJIa T He MokeT ObITh KOHEUHLIM — BO3HUKAalOIIHe IpH ne-

JICHHH OCTATKH MOJOXKHTENLHE Ha JioboM srtame fAeleHdsa. B To ke
BpeMsi Kask/IblH OCTATOK MeHBIe 7, T.e. OH paBeH OJHOMY H3 uucea 1,
2, 3, 4, 5, 6. Ho Torna, ecau Mpl GyjleM paccMaTpUBATE NOAPHAMN OCTAT-
KW, HAYMHAS ¢ OTMEYCHHOI'O ONHONH 3Be3/I0UKOil, TO Cpein NepBhIX CeMH
H3 HUX 00A3aTeJILHO HAMAYTCA ABA PABHEIX MesKIy coboii ocraTka. 9To
¥ [I0KA3KIBAET, YTO B UYACTHOM [OJYUHTCH HepHojuvecKkas Apolkb.
IopobGunie paceyxeHHs MOMHO NpoBecTH Ans mwoboli HecokpaTH-

Moit ipofu -E 3HAMeHATeJIb KOTOpOoil mMeeT XoT#A Obl OJMH IPOCTOH Jie-

JUTe b, OTIAHYHEIH oT 2 U 5. Eciu JeJUTH p HA ¢ YIOJIKOM, TO HacTy-
AT TAKOW 9Tam, Korja Bce NUQPH jAeamMmoro OyAyT cHeceHul. Ecmm
paceMOTpeTk HOJAPSJl BCe BOZHHKAWOINHe (HAYMHAS € DTOrO MOMEHTa)
OCTATKH, TO CpPeJid IepBhIX ¢ M3 HUX BCerja HaiJyTca JBa PABHBIX MeX-
Ay coboit. A T0 M NOKa3LIBaeT, YTO Npolece JeJeHus: GecKoHeYHBIH W
MepHOANIeCKHH.

Hraxk,

060e NOJIOKHTENIbHOEe PAIMOHAJIBHOE YHCJIO ‘;; pasjaraercsa

B 0OeCKOHeUHYI0 NepHOIHIEeCKYI0 XecATHIHYI ApPoOh.

HamomMa#sM, 9TO KOHEYHYIO JAECATHUYHYIO JAPoOL MOXKHO CYHTATE IIe-
pHuogHueckoii fapobeio (c mepromom 0).
CupageiyinBo M o0paTHOe YTBep:KIeHHe:

abas NMOJOKHTeNbHAN NepHoAHYecKad Apolb ecTh HecATHUHOe
pPasjiokeHHe HEKOTOPOro MOJOKHTEILHOIO PAIHOHANBLHOIO YHCIA.

PacemoTpuM Ha npuMepax, Kak MOMHO HaXOJHTh 9TO UHCJIO.

lNpumep 1. 3anumem nepuoandeckyio apodn 0,(8) B BHjle 00LIKHO-
BeHHOH Apobu. Jlns sToro of603HAYHM HCKOMYIO Jpolbh uepes x:

x=0,888....
VYmuOMHM 3TO paBeHcTBO Ha 10, momxyumm 10x=8,888....
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BLIuTeM IepBOe PAaBEHCTBO M3 BTOPOIO, MOJYUAM

10x - x=8,
9x=8,
I=*§.

8 5
Paszniess uncauTeNb ApoGH 9 B eé sHaMeHaTeN b YrOJIKOM, yoelnum-

cd, 4To 9ra Apobb JelicTBUTE/ILHO paBHa nepuoguueckoi apotéu 0,(8).
lMpumep 2. BanumeM nepuojndeckyio Apodh 2,35(7) B BHJe 06LIK-
HOBeHHOH JApoGH. JInsa aroro obGo3HATAM HCKOMYIO ApobL depes x:
x=2,357777....
¥muoxxas oro pasetcerso Ha 100 u ma 1000, noayuum paseHCTBa

100x =235,777...
10002 = 2357,777... .

BeiunTrasi nepsoe paBeHCTBO M3 BTOPOro, HAXOAMM, UTO

1000x — 100x = 2357 — 235,
OTKylla
P 2357 - 235
200
2122
x=—.
900
P 2122
asfieJIuM YHCJIHTeNb Apobu 900 Ha 3HAMEHATe/Nb YrojJxkoM Hu ybe-
AaMesi, 9TO aTta JApobh JeHCTBHTENLHO pPABHA NepHoARYecKoil Apodn
2,35(7).
IIpoBonsa aHajJlOrMYHBIe paccy’c/leHHA, MOMHO 3aMeTHTh, 4YTO

_240-24
204(0) == 90 — 2;“!

239-23
2,3(9) = e 2,4.

Crnepoearensno, 2,4 =2,4(0)=2,3(9).
AHaJOrHYHO INoOKaskiBaeTcH, 4T0 Jobyl NepHojuUeckylo Jpobh
¢ mepHojioM 9 MOMKHO BAMEHMTH paBHOH el KoHewHOH JecATHUYHON

JPOGEIO.

3amevauwne. ﬂpu JeJIEHHH VIOJIKOM JIECATHYHOe PazJiodKeHHe ¢ IepHo-
noMm 9 me BosHHMKaer. Kpome Toro, mcmoan3oBaHHe Jpobeil ¢ mepHoaoOM
9 npmEBesio OBl K HAPYIIeHHIO IPABHJ CPABHEeHHA AECATHIHEIX Apobei.
IlosromMy 00bIMHO He paccMaTpPHUBAIOT NepHojiMveckue JApobu ¢ nepuo-
nom 9.
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JEZ Kakve octatku MOTYT MOMYYUTLCA NPU ANEHUU HATYpanbHLIX Yucen
Ha:a)2; 6)3; B4 5 p9 e 11?

ﬂunnamaﬂen
‘E_‘I_l Jokaxure, 4TO NpU AeneHnud HaTypankHoro 4Yucna p Ha Hary-
pankHoe umucno ¢ (g>1) nonyyaercA OecKOHeYHas nepuoauye-

CKana pecatuyHan HDODI: C nepuoaoM, COCTOALLMM He tonee yem
n3 (g—1) umdpsi.

FPH a) Ckoneko umdp MOXeT ObiTe B Nepuofle AeCATUYHOrO pasnoxe-
HUA OObLIKHOBEHHON HecokpaTMMon ApobW co 3HameHaTenem 77
6) B kakom cnyyae pasznoxeHue OOGLIKHOBEHHOWN OpoOW B LECHATUY-
HYIO SIBNISIETCA. KOH@UHLIM; O@CKOHEYHLIM?

B) MNoueMy pecaTnyHoe pasnoxedve Apotu 3 nepuoauyeckoe?

EEH  Pa2noxuTte OOLIKHOBEHHYIO APOOL B AECATUYHYIO OeNeHUeM YMCu-
Tens Ha aHaMeHatenh Yronkom:

18 2. 1, 5, 1 5, 2.
a) It 6) Tt B) It r) 12 n 7 e) 7 X) 7 a) :-;,—;
(7% 3anuwuTe NEpUOAMYEcKYio APOOL B BUAE OOLIKHOBEHHOW APOGM:
a) 1,(8); 6) 0,(3); B) 0,(7), r) 3,(5);
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).

?‘CE Mokaxure, 4To nepvoauyeckas Apodk ¢ NepuoaoM 9 pasHa KoHeu-
HOI pecsiTuyHol ppobu: a) 0,3(9)=0,4; 6) 1,2(9)=1,3.

Henepuoauueckue Geckoneumsie
AecaTuyHble Apobu

PaceMoTpuM NOJIOMKUTENLHYIO OECKOHEUHYIO JIeCATHYHYIO JIpobh
0,10110111011110...,

B KOTOPOH MocJie 3ansToi 3amdcainl MHQPLI: eIHHANA, HYJIb, /IBe eJIHHA-
1bl, HYJIb, TPH eIHHHUIILI, HYIL B T. 1. ¥ 9T0i Apobu HUKaKasa rpynia nudp
He ABJIAeTCA HepHOIOM. JTa Apofh HellepHOAHYeCKad U, 3BHAUHUT, He MOJKeT
OBITH JIeCATHYHEIM pasjiooKeaveMm Kakoro-jaunto pannoHaJIBLHOrO YHCIA.
Bor emé npHMephl TMOJOKHTENLHEIX OeCKOHeUHLIX HelepHojade-
CKHX JleCATHUYHEIX Apobeii:
0,01001000100001..., 17,1234567891011....

Y nepsoii apobn mocje 3anATOH 3anMCcAHEI OHQPH: HYJIL, eJHHHIA,
ABa HYJA, eJAHHAINA, TPH HYJS, eMHANA W T. ]
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Y BTOpO# — MoCTe 3amATOi 3amMCAHBl B BO3PAcTAlOMeM MOPAAKe

YHCcJIa HATYPaJdbHOTrO pAla.
IocraBun nepen HOJOMKHATeTBHOMK ﬂp(ﬁblﬂ JHAK ¢—», NOJAYYHM OTpPH-

narejabuyo apobs. Hanpumep, apotu
—-0,01001000100001..., -17,1234567891011...
ecTh OTpHIAaTeIbHLIe GecKOHeUHEIe HellepHoInUecKHe AecATHUHEIe IposH.
BeckoHeuHEIe [leCATHUHEIe ApOOH HAZEIBAIOT THCJIAMH.

Ynrcsao, KOTOpoe MOMNKHO 3alHCAThL B BHJe GeckOHeYHOH HelepruoH-
YecKOoi AecATHIHONW Apo6H, HAIKIBAIOT HPPANHOHAJLHEIM (HePATHOHAIE-
HEIM) YMCJIOM.

Ecou wppanmonajisHoe yneno obosaadeno GykBoi, manpumep
a=0,01001000100001...,
TO T'OBOPAT, UTO NpaBas YacTh 9TOIO PABEHCTBA €CTh JleCATHUHOE Pasioke-
HHe THcIa d.
Panuonanbable H HppanuoHaibible YHCIa HA3LIBAIOT JeHCTBHTEIb-
HBIMH UMCJIAMH.

Jw6oe HeHCTBHTENbHO® YHCIO0 NPeNCTABAAeTCS B BHIe GecKoHew-
noil Jecarwanoil apo6u. Ecim uneno pandonaikHoe, TO JApobh MepHo-
AHUYecKas, ecjH UHCJI0 HPpalHoHAJLHOE, TO Jpo0b HelepHOJHYecKasd.

EEE Kakoe uuMcno HasbLiBaior:
a) paunoHaNbHLIM;  0) MppauMoHanbHLIM, B) AelCTBUTENbHLIM?
?EEQ NMoboe Ny MppauMoHanLHOe YUCNO ABASIETCH AeHCTRUTEeNLHLIM?

Mpuaymaitte kakue-HubYAL NATL GECKOHEYHLIX HenepuoanyeckKux
n.poOefa (uppauuouant.uux -avlcen}

CyuiecTeyer N1 pauMoHansHoe 41Wcno, pasHoe ogcxoueqnoﬁ Hene-
puoauyeckoit opotu?

Kakum uucnom (paumoHansHbiM WAKW UppaLMoHankHLIM) ABNSETEA

yuecno:
a) 0,275; 6) 0,(2); B) 1,32323232...;
r) 1,15(45); n) 3,10110111011110... e) 0,12345678...7
EXZN 3anuwudre Yetbipe yucna:
a) HaTypasbHbIX; 0) NONOXUTENLHBIX; B) OTpULIATENbHBIX;
r) uensix; ) pauMoHanbHbIX; @) vppauMoHankHbIX;
X) YETHLIX; 3) HEeYETHBLIX; W) NpPOCTLIX;
K) COCTaBHbIX; n) KpaTHbix 3; M) KpaTHbIX 2 U 5.
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EZFR  3anuwwurte aga ydcha:
a) pauMoHanbHLIX U OTpULATENLHLIX;, ©0) UenbiX U KpaTHbIX 5;
B) UENLIX U NOAOKUTENLHBIX; r) NpocTbix U Gonblumx 30;
N) HEYETHLIX U KpaTHLIX 7; €) COCTaBHbLIX U YETHLIX.

Heicreutenshsie uncna

Yucsno o sandaToi y NMoJ0KUATeNIEHONH 6eCKOHeYHON JecATUYHON Jpo-
OH HASHLIBAIOT LeNOoH YacThio 2TOH apoldm.

Ilepeyio nugpy nocie szandAtoll y OGecKoOHeUHOH AeCATHUHOH ApoO-
O HaswiBaloT nH(pPoOH NepBoro paspsja nocje 3alnATol, BTOPYIO M-
py — nudpoii BTOporo paspsija nocje 3ansTol, Tpersio — uugpoit Tpe-
THEro paspsjia mocje 3angToi W T. A.

Yucya, OTAMMAIONIHECH TOJBKO 3HAKOM, HAZLIBAIOT IPOTHBOIOJIOMK-
HBIMH YHCIaMH.

Hanpumep, uucna —4,328... u 4,328... — npoTHBONONOMKHEIE.

Ecnu ofHO H3 ABYX HOPOTHBONOJOMKHEIX UMcea 0603HAUHTE OVKBOI
a, To apyroe obozHavawTr —d.

Ecin a — NoJoMATeNLH0e YHCI0, TO —d — OTPHIATeNLHOe YHCIO;
ecJIM a4 — OTPHIATENLHOe YHCI0, TO —d — MOJOKHTeILHOe YHCJ0; eciH
a=0, to -a=0.

Moayans (abComoTHYIO BeJHMUHHY) AHCTBUTEIBHOIO UMcIa @ 0003Ha-
qalor |da| B onpesendior CAeAVIONHAM o0pasoMm:

|a|=a, ectm a nonoxwurenumo,

|la|=0, ecnu a=0,

|a|=-a, ecxm a orpunarennmo.

Ilns unena a=0 BepHEI paBeHcTBa |a|=a, |a|=-a, Tak rak —0=0.

Beckoneunrlie fecATHUYHEBIe Apo6H (He MMeomHe nepuona 9) cpapau-
BAIOT 10 TEM XKe NpaBUJIaM, 4TO M KOHeYHEIe NecATHYHLIC APOoOH.

lMpumep 1. Cpaspam gancna —3,1 w —3,(1).

Peweuue. Tax xak |-3,1/=3,1=3,1000..., |-3,(1)|=8,1)=
=3,1111... m 3,1<3,(1), To -3,1>-3,(1).

HelicTBATENLHO, MOJAYJIH 9THX YHCeJ UMEIOT OWHAKOBEIe IeJikie Ya-
CTH H OJIHHAKOBEIe MUQPH epBOro paspsjia mocie 3ansaTod, HO mHQ-
pa BTOpOro pasp#ja nocje sanATol y apobu 3,1 MeHbIne, yeMm y Apo-
6m 3,(1). IMoaromy MoayibL nepBoi JApo0H MeHLINE MOJAYJS BTOPOH H IO
MPABHJY CPABHEHHS OTPHIATENLHLIX WHCEJ MoJydaeM

-3,1>-3,(1).

IMpapuna ciosKeHnsi, BEIYATAHHSA, YMHOMKEHHS W JleJleHHS KOoHed-
HEIX JIeCATHYHBIX Jpo0eii HaAM yKe XOpoImo u3BecTHRI. MOKHO JjaTh
(opMaNbHBIE HPABMJIA CIOMEHMA, BBIMMTAHMA, YMHOMKEHMA M JejleHHsd
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GeCKOHEUHEIX JeCATHYHRIX Apobeil — OHW cCJIOJKHee COOTBETCTBYIONHX
NpaBHi JJIA KOHeYHRIX AecATHYHRIX Apobeii. OTH npasuia TpebyioT npH-
MeHeHus OeCKOHeUYHBIX nmponeccoB ¥ NOTOMY MOI'yT HpejcTaBIATH JHIIbL
TeopeTHyeckHii uHTepec. OHM 3/leCch He IPHBOASTCH.

Ha nmpakTuke GecKOHeUHBIe AeCATHUHEIE APo6H (T.e. JelCTBHATENH-
HEIe YHCJA) CKJAABIBAIOT, BRITHTAIOT, YMHOMKAIOT H AeJAT HpPUOIMKEH-
HO TOYHO TaK e, KAK M KOHeYHEkIe JeCATHYHLIe I.l,pOﬁH.

lMpumep 2. Haiigém npubiukKEHHO CYMMY M pPasHocTh umces a ¥ b,
OKPYTJIHB HX € TOYHOCTHIO JIO OfHOM JecsATOi, ecam:

a=23,(18), b=-4,23(75).

Peweunwne. Oxkpyriss 9TH YHCJIA ¢ TOYHOCTHIO JIO OJHON JecATOMH,
HaxoauM, utTo a =~ 23,2 u b=~-4,2. Orkysa nojayuaem OTBeT:

a+b=19,0;a-b~274.

lMpumep 3. Haiipém npubimMkEéHHO NpoM3BeleHMe a-b M UacTHOe
a:b uncen a n b, OKPYIJIMB MX C TOYHOCTELIO JI0 TpeThel sHaval(e
mHGpPLI, ecan:

a=-135,78(6), b=0,0068751.

Peweune, Okpyriadgd TH YHCIA ¢ TOYHOCTBIO [0 TPeThell 3HA-
gamed mudpsl, HaxXoaum, uro a =-136, b=0,00688. Orkyaa monyua-
eM OTBeT:

a-b=-0,93568 ~-0,936;
a:b=-19767,4... ~-19800=-1,98- 10",

Jnsi gelicTBHTENBHEIX UHCEN CIPABEIJNBEI Te Ke OCHOBHEIE CBOMHCT-
Ba, UTO W JUIS palHOHAJLHBIX YHCe:

1. JIasi mobeIX ABYVX JAeHCTBHTENLHBIX YHCeNl a W b HMeeT MecTo
TOJBKO OJHO M3 COOTHOIIEHHII:

a=b,a<b,a>b.

2. lna moOEIX JABYX JeMCTBHUTEJBHEIX UHceJ a M b, TaKHX, UTO
a<b, pailnérca Takoe AeMCTBHUTENLHOE YHMCJO ¢, UTO a<c¢ M ¢<b, T.e.
a<c<bh.

3. Ecsmm a<b u b<e, TO a<c¢ — CBOMCTBO TPAHBHTHBHOCTH Hepa-
BeHCTB.

4. Ecsim a<b, 10 a+c< b+ ¢ nua moboro neificTBHTEIBHOIO YHCIIA C.

5. BEcom a<b ¥ ¢ — NoAOKUTeNLHOE YHCII0, TO CHpaBe/UIMBO Hepa-
BeHCTBO a-c<b-c.

Jnsa mobrx gelicTBHTENLHEIX UHcen @, b B ¢ cnpaBeUIMBEl paBeHCTBA:

a+b=b+a, 1
(@a+b)+c=a+(b+c), (2)
a-b=b-a, 3)
(a-b)y-e=a-(b-c), (4)
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a-(b+c)=a-b+a-c, (5)

a+0=a, (6)
a+(-a)=0, (N
a-b=a+(-b), (8)
a-1=a, (9)
a-0=0, (10)
-a=(-1)-a, (11)
a-%:l(u:(]), (12)
dk =% i), (13)
b b

IloguepkHEM emié pas, UTO AeJHTH HA HYJIb Helb3f, IOSTOMY 3alHChH
—{“—)— GeceMbIC/eHHa JUIA J06oro AeHCTBATENLHOrO YHcia a, B TOM 4YHCJe

u ana a=0.

3ameuanme. MEI 3HaeM, 4TO 9TH cBoificTBA MOryT OBITH OGOCHOBAHLI
ANs pAanMOHANBHBIX umcen a, b, ¢. Ilogo6Hoe oGOCHOBAHHME MOJKHO BHI-
NOJIHMTL M 1A AeHCTBHTeJBHBIX UMCeJ (He TONBLKO PalHOHAJBHBIX, HO
¥ MpPPANHOHANLHKIX), MOJL3YSACE TeM, UTO OHM NPUOINKAIOTCH JlecATHY-
HLEIMH JIpo0sAMHA.

=

Y710 HasLIBalOT Lenoi 4acTeio NonoxurensHolt GeckoHeyHol pecs-
TUYHOW opobu?

HazoBute umdpb! NATOro, WECTOro, CeALMOro paspsaos rnocne 3a-
naToi y ppobu: a) 13,(27); ©6) 17,12345678...; &) 0,000(12).

Kakue uucna HasbiBaloT NPOTUBONONOXHLIMU? [puBepute nNpwm-
Mepbl.

Kak 0003Ha4aloT 4y1ucno, NPOTUBONONOXHOE Yuchy a?
Ecnu yncno o0603Ha4eHo Yyepes —a, 3HAYUT JIn 3TO, YTO OHO OTPK-
uartensHoe? lNpueeaute NpUMeps.

Y1o HaauiBaloT Moaynem (aGCONITHON BeIMYMHON) NeRCTBUTENLHO-
ro yucna? lNpuBepute npumMepsl.

Kak cpaHuTth fiBa feicTeuTenbHbLIX yuecna? lpuseaure npumeps.

T Ecnm |a]l<|®|, TO BCErpa N BEepHO HEpaBeHCTBO a < b7
LM Nycrs |a|=|b|. B kakux cyvasix a=b U B Kakux a=-b?
LI MosichuTe, Kak HAflo NOHMMATE 3AMUCH:

a) ash; 0) a<b<c; B) as<be<c; ) a<b<c¢, p) asb<c.
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F11003.) [ns Kakux yncen BepHO PaBEHCTRO:
a) |a|=a; 6) |a|=-a?

L[C7W Haitpute mopaynb (aGCOMOTHYIO BENUYUHY) yucha:
-2,(3); 6) -0,5777, e) —12,0(12); r) 3,0(13).

L0 Halipute ymeno, NpoTUBOMONOXHOE YMChy:
a) 2,5(3); 6) —-1,(72); e) 3,1(12); r) 3,0(13).

L2 CpaBunTe yucna: o
a) 3,5 u 3,(5); 6) —2,14 n -2,1(4); B T@@
B) -3,(2) n 4,11; r) -5,(43) u -5,(4).

OkpyrnuTe Yyucna a n b ¢ TONHOCTLIO A0 0,1 K BLIMUCAUTE NPUGNK-
KEHHO pPa3HoCcTL a — b, ecnu:

a) a=12,32, b=0,1; 6) a=0,(2), b=-2323;

B) a=4.2 b=1,(1); r) a=45,6(12), b=10,(2).
007 Hailpute npubnnxeHHo cymmy uucen, Oepsi cnaraemble ¢ TOYHO-

cTeio po 0,01:

a) 3,5+3,(5); 6) 1,359+ 3,2(6);

B) 12,351 +0,(3); r) 7,(41)+5,(36).

E0CTN Haligute npuGNMXEHHO pasHOCTL YMces, 6epsa YyMeHblaeMoe W Bbi-
yuraemoe ¢ ToyHocTkio ao 0,001:
a) 11,(4)-73; 6) 12,(15) - 3,7236;
8) 7,(93)-2,(39), r) 3,3297 -6,(8).

L0Z0W Hailpute npuOnuXEHHo npouaBefeHue uucen, 0epsi MHOXUTEeNu
C TOYHOCTLIO A0 BTOPOM 3Havawehn umdpsl:
a) 1,3-12,(1); 6) 0,56-0,(3);
B) 9,(1)-6,(2); r) 12,(45)-1,(1).

E[ZEW Hailpute npubGnikeéHHo YacTHoe yucen, Gepsa aenumMmoe U genvrens
C TOMHOCTBLIO [10 TPeThelt aHavalleil uudpbl:

a) 3,2:0,(2); 6) 0,(5):2;
8) 3,(82):2,(3); r) 35,0(8):4,02).
'?[m a) Yro nonyuutcs, ecnu K uucny nputaesuts 07

6) Yemy paBHa cymma NpOTUBOMONOXHLIX Yncen?

B8) MoxHO nn pasHocTe a — b 3anucats B BUge CyMMbI?
r) Yto nonyyuTcs, ecnm YACNo YMHOXWUTL Ha 17

A) Yto nonyumtcs, ecnM YUCNo YMHOXWTL Ha 07

AoxkAzmeAeEm

m JokaxuTte, NONL3YACL CBONCTBAMW ASNCTBUTENLHLIX YUCEN, YTO:
: a) ecnu a<b N ¢ — OTpULATENLHOE YUCNo, TO a-c>b-c;

06) ecm D<a<b, 10 a? < b

B) ecnm a<b<0, T0 a?=b°.
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027 % Kakvmu ceoiicTBamu apudmMeTdeckmx AeicTBuiA BOCNONL30BaNUCh
NPy BLIYUCNEHUAX:
a) 125-7-8-3=125-8-7-3=1000-21 _21 000;

2 1,2 2 ,2 (1 .2 14.10 .2
o;4--7-+2—-4§ﬂ4§v[?§+2§] 210=-12.10_462
13 5 22 5 13 13
e
3)4 ?19 22 5 22 719 719

E0ZEM UzBecTHO, 4TO ecnu a<b, TO a+c<b+e¢ pna modoro peicTeu-
TensHoro yucna c. NMpounniocTpupyiite aTo CBOMCTRO AeCTBUTENL-
HbLIX yMcen Ha npumepe, Base a=-47, b=-525, ¢=-23.

74 Haltpmte pea yucna x, yAOBNETBOPAIOWME YCNOBUIO:
a) |x-53|=1; 0) |[x-53|<1; B) |x-53|>1.
CKONLKO TaKWUX YMCeN MOXHO HalTU B KQXAOM cryyae?
Buiuncnure (1017—1020):

k0574 a) 6848+ 68 - 52; 6) 50.37+59-63;

8) 87-20+ 87-71- r) 17-73-63-17:

1) 382400 - 500 - 382; 0) 756 - 350 + 756 - 650.
(T a) 352-18:0: ©) 748-12:6: B) 126-96:32: r) 172- 128 : 64,
5 a) 25-7-8; 6) 13- 12.25; 8) 2%-3%:

. .1 o1} _1001].

nisle  n78:3 (8 28]. e) (75 1002] 0,04.
(5T a) 12,5(67) - 12,5(67); 6) 6,7(89) - 0;

B) 4,51(2): 1; r) 0:0,0(654).

Al‘ll“ll-ld oTpe3Ka
pECCMOTDHM HeCKOJIBKO NPpHMepOB H3MepeHHHA JIJIHHBI OTpe3Ka. 3a
e[IMHUUHEIH OTpe30K (eAMHHIY AJMHEI) Bo3pMéM 1 am (pmc. 103)'.

1M
Puc. 103 e S—

lMpumep 1. Orpesok AB, nsobpakéHuELIi Ha pucyHke 104, umeer
JIUARyY 2 M, T.e. Ha orpeake AB ykaaawiBaercss Touno 2 M. ITanryr:
AB=2 am.

"B aTOM NyHKTE BCe PUCYHKM NaHu B Macwrade 1:2.

204



A B
Puc. 104

lMpumep 2. Ha pucynke 105 B orpeske AB ywxuageiBaercsa 2 M
¢ HeKOTOPEIM OCTaTKOM, MeHbIHM 1 M. B sToM ciyuae ropopaAT, 4TO
nauHa AB npuOIMKEHHO paBHA 2 AM ¢ TOWHOCTEIO Zo 1 AM ¢ Hemocrar-
KoM, B numyr: AB=2 am.

L P " —" A " " L | |
1 I I )

A B

Puc. 105

lpumep 3. Ha pucyake 106 B otpeske AB ywkinanweaercsa 2 1M
€ OCTATKOM, B KOTOPOM YKJaJbiBaeTcA TOuHO 3 cM. B sToM ciayuae mnu-
myT: AB=2,3 nm.

A " FU— A " ]
I T T 1
A B
Puc. 106

lNpumep 4. Ha pucyaxe 107 B orpesxke AB yxnaaniBaercs 2 M
¢ OCTATKOM, B KOTOPOM VKJaJikIBaeTcs 3 CM ¢ OCTATKOM, MeHBIIMM 1 cM.
B asrom cayuae jumHa orpeska AB npubGikénHo pasHa 2,3 AM ¢ TOY-
Hocteio fio 0,1 am ¢ megocrarkom. ITumyr: AB= 2,3 nm.

L A L i " L A i i i A A A " L A L
I J I |

A B
Puc. 107

lMpumep 5. Ecim B upuMepe 4 BO BTOPOM OCTATKE YKJIAABIBASTCS
TOUHO 4 MWLTAMeTpa, TO mamyT: AB= 2,34 qm.

fMpumep 6. Ecnum B mpuMepe 4 BO BTOPOM OCTaTKe YKJAALIBaeTCA
4 MM C 0OCTATKOM, MeHBLIIMM 1 MM, TO roBOpST, 4YTO JUIMHA oTpeaka AR
npubmmréano pasaa 2,34 qm ¢ rounoersio go 0,01 am ¢ HejocTaTKOM:
AB = 2,34 nm.

Tak ke kKak B mpuMmepax 1—06, MOXHO H3MepATH [JHHEI OTPE3KOB
oboit aApyroi epuuunen aomes: 1cem, 1w, 1 KM, ...
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fMpumep 7. Ecm AB=0,2305, To T0 3HAYUWT, YTO JAJIWHA OTpe3Ka
AB MeHbIIE JUIMHLEI eIHHHYHOIO OTpe3Ka (eWHHIIE JJIHHEI); B OTpeske
AB yxnaawisaerca 0,2 efMHHIBI ¢ OCTATKOM, B KOTODOM YKJIA/bIBAETCSH
0,03 eMEMILI ¢ OCTATKOM, B KOTOPOM B CBOIO OYepeib YKJIAILIBACTCS
Touno 0,0005 egwAATEL.

Ecii nps H3MepeHMH NaHHOIO oTpeska AB npH moMomi# 3ajlaHHON
e/IMHMIL] JUIHHBI, @€ JIeCHAThIX, COThIX, TRICHYHRIX M T. /. J0Jel Ha Jo-
GoM sTAlle MBMEPeHHS BOZHMKAET OCTATOK, TO JauMHA AB npum nomomm
KOHeuHOIf Apo6H MokeT OHITH BhIpaXKeHA TOJBKO npubiam:kénHo. TouHO
e JJIMHA oTpeska AB Beipa)kaercsi 6eCKOHeUHON NeCATHUHONH ApPoOBIO:

AB= o0

3necy o, — npubnmkénnasn jumHa AB ¢ rTounoersio s0 1 ¢ Hejo-
CTATKOM; 0,01, — MPHOIMKEHHAA ATAHA AB ¢ ToumocThIO Mo 0,1 ¢ He-
JIOCTATKOM; 0,01, 0, — NPHOAMKEHHAA JmuHA AB ¢ TounOocTHIO Ao 0,01
C HeJIOCTATKOM M T. Ji.

Mpumep 8. Ecau AB=3,(07)=3,070707..., To npubimréaaas M-
Ha orpeska ADB paema:

3 — ¢ TowHOCTEIO A0 1 ¢ HeJoCTATKOM;

3,0 — ¢ Tounocteio jio 0,1 ¢ HegocTaTKOM;

3,07 — ¢ rounoereio jo 0,01 ¢ HejocraTROM;

3,070 — ¢ TounocThiO jio 0,001 ¢ HejmocTaTKOM M T. A.

OrMeTHM, 4TO

19000 00 OLee .. o

_3.
8.007)=3 .

ITosTOMY 9TO YHCIO MOKHO PACCMATPHMBATL Kak JUIMHY OTpeska,
B KOTOPOM YKJAJEIBaeTcA 3 eJHHANE! (TPH eIMHHYHEIX OTPe3Ka) W eImé

7
— @IMHUIIEL.
99}1 ML

Ha mpakTHke, 94T00EI HAYEPTHTH ¢ MOMOIMLIO JAHEHKHA oTpesok AB,
BOCHOJIL30BAJNCE OBl ero NpHOJMKEHHOH AJWHON, 3aJlaHHOM JecATHY-
HOH apobbo. Hanpumep, npuasam 6w, uro AB=3,07. Beas o0bIu-
HBIe M3MepHTeJbHBIe NPUOOPHI NPHCIOCOBAEHBI K JIeCATHYHON cucTeMe
CUHCJIeHHSA — eIHHANA JUIMHE Jexutca Ha 10, 100, 1000, ... paBHEIX
yacTei.

3ameyanuwe. Panee BBOAWIOCE YXKe IOHATHe UIMHEI OTpesKa, HO
TOABKO B TOM cjlyuae, KOIjla ero jUIMHA BBIPASKASTCH PANMOHAIBHBIM
yueJoM. B 9TOM NyHKTe JaHOo NOHATHEe JUIHHEI IIPOM3BOJLHOIO OTpeska,
KOTOpad MOMKeT BRIDAMKATHECA KaK PAlHOHAJLHRIM, TAK W HPPallHOHAIL-
HBIM uHcjoM. ITofBOASA HTOr, MOKHO CKA3aTh, YTO NPOH3BOJLHEIN OT-
pesor AB uMeer JUIMHY a — NOJNOMHTENbLHOe uHeso. BepHo u ofipatHoe
VTBEPIKJIeHHe: ecId JIJaHo IOJOMKHTeNLHOS YHCJI0 @, TO MOMHO YKA3aTh
oTpesok AB, JUIMHA KOTOPOTO paBHA 3TOMY WHCIY.
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E[7IH Ha pucyHke 108 usobpaxeHsl oTpesku BC, AD, KP.
Onpepenute Ha rnas AAUHY Kaxaoro otpeaka B caHtumetpax. lNpo-
BepbTe CBOM rmasomep ¢ NOMoLLLID NUHENKMN.

Puc. 108 A D K

EL[7FW MocTpoiite B TeTPaaM TPU NPOU3BOMLHBLIX OTPE3KA W BLINONHUTE
npeasiayliee sagaHue.

E07EH NocTpoitte B TeTpagy oTpesku anvHoit 3,5 cm, 5¢cm u 6,5 cm. Pas-
flenute Ha rnas Kaxaelit oTpesok Ha 3 pasHule vyacTwu. lNposepkTe
CBOW rnazomep ¢ NOMOLULIO NUHEKW.

72N Noctpoitte oTpeaok anuHoit 8,5 cMm. Paspenute Ha rnas aTtoT oTpe-
30K Ha 5 paBHbIX YacTeif; Ha 6 paBHbIX YacTei.

L[*I9 Ha pucyHke 109 maobpaxeHsl oTpeskn AB v CD. MNpuuse 3a ean-
HULY W3MepeHus oTpe3ok CD, uaMepbLTe Ha a3 oTpe3ok AB
¢ TouyHocTeio A0 1 ¢ HepocTatkom. [lpoeepkLTe cBoOl rmasomep
C NOMOLWBID LWWPKYNA,

— 1 4
c D

Puc. 109 A B

078 Nnmna otpeska AB BeipaxeHa yucnom 5375, 3anvwure npudnu-
XKEHHYIO [UIMHY oTpe3ka AB ¢ touHocteio po 1; po 0,1; po 0,01
C HefoCTaTKOM.

L7 A OnuHa oTpeska AB pagBHa:
a) 3 6) 2 B) 3% rag.
Bulpazute anvHy oTpe3aka AeCATUYHOM APOOLID C TOYHOCTLIO A0 1;
no 0,1; po 0,01 ¢ HepocTaTKOM.

BuipaauTe AnMHY OTpeska AB OeCATUYHOM APOOLI0 C TOYHOCTLIO
no 0,1; 0,01; 0,001; 0,0001 ¢ HepocTaTkoM, ecnu AB = 3%.

207



nnlll'lﬂ OKPY)KHOCTH. nl'lOl.l.I(IAb prra
Emé B rayGokoi JpeBHOCTH OLIJIO 3aMedYeHo, 4To

OTHOIeHHEe JUTHHLI OKPYKHOCTH K JUTHHe eé quamerpa BRIpaka-
eTeda OJHHM H TeM Ke YHCJIOM JIJIS Beex onpymnm:'reii.

910 yMeao Teneps HPHHATO 0603HAYaTh I'pedveckoil Oykpoil m (um).
T — HPPANHOHAJIBHOE WHCJIO, KOTOpOe BRIpaskaeTcs GeCKOHEUHOH Helle-
pHOAUUecKoll Apobbio:
n=3,1415926535897932384626433832795028....

3aKoH, 110 KOTOPOMY BLIMHCAAIOT NUAPL YUCia T, OYeHb CJOMKEeH.
Mgl sanucany y sroro yucsia 34 sHaxa nocie sanstoit. Ho ¢ nomoinsio
BEIYHCJIHTENLHEIX MAITHH MOYKHO BHEIYHCIHUTEL NMPAKTHYECKH JIOGYIO ero
nugpy mocie 3sanAroi. OOLIYHO HCHOJL3YIOT NPHOIH:KeHHe WHCAA T
¢ TOYHOCTLIO JIO OJIHOH COTOM:

Umesno n ecTh OTHOWEHHe MIMHBI okpy:xHocTH (C) k anupe eé
nunamerpa (d):

c c

d 2R’
MO2TOMY cIpaBeJiiiuBa hopMyJia:

3pecs R — paauyc okpy:xHocTH, C — €8 [im-
Ha (puc. 110).
C nomMompio YHCIA 7T BHYACAAETCH IUIO-
Puc. 110 majae S kpyra pagmyca [i:

lMpumep. Papuye oxpyskHoctd pased 10 cMm. BpiumeauM iMHy
OKPYHOCTH M ILIOMaAL KPYra, OrpaHdyeHHoro sToil OKpYKHOCTHIO.

1) Jlnana okpy:kHocTH paBHa: C=2nR~2-3,14-10=62,8 (cMm).

2) Ilgomaaes Kpyra paBHa:

S=nR*~3,14-10*= 3,14 - 100 = 314 (cm?).
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?[EE;] a) Yemy paBHO OTHOLWIEHWE MIMHBLI OKPYXHOCTU K [JIMHe eé auame-
Tpa?
6) Yemy paBHO OTHOLWIEHWE ONMHLI OKPYXHOCTU K [/IMHe ee paaw-
yca?

?IIE! Hanuwwure dhopmyny ansi BLIMUCHEHUS:
a) [UIMHBI OKPYXHOCTW; 6) nnowapu kpyra.

L[ETH BuuucnuTe IMHY OKPYXHOCTM paguyca:
a) 3cm, 6) 0,06 m; 8) 0.4 am.

L[E%N Buumcnute nnowans Kpyra paguyca:
a) 3cm; 0) 4,6 pm; B) 0,2m.

L[EEN Kak M3MeHUTCH [UIMHA OKPYXHOCTM, eCNU eé pajMyc:
a) ysenuuuts B 3 pasa; 0) yMeHbWUTL B 2 pasa’?

E0E7H Kak M3MeHUTCH paguyc OKPYXHOCTW, eCnv eé [UIMHY:
a) ygenuuute B 5 pas; 0) yMeHblWWTL B 7 pas?

E0EEH Kak uaMmennTca iMHa OKPYXHOCTW, eCnv ee paauyc:
a) yBenuuute Ha 3 cm; 0) yMeHbWUTL Ha 3 cM?

0T Kak vaMennTcs paguyc OKPYXHOCTH, eCiiv eé [InHY:
a) ysenuuntb Ha 6,28 cm; 0) yMeHblWwUTL Ha 9,42 nm?

LOE7 A Kak vamennTcs nnowafs Kpyra, ecnm ero paguyc:
a) ysenumunts B 3 pasa; 0) yMeHblWWTL B 2 pasa’?

3“\ CpaBuuTe ANUHLI KPAacHOW M CUHER NUHWIA, SABNAIDLMXCA NONOBK-
Hamu okpyxHoctei (puc. 111).

AoxkAzmanem

o1
“LTEEN [okaxuTe, 4TO OTBET B npeaLIayuei 3anaye He 3aBUCUT OT NONO-
: XeHust ToukM M Ha oTpeske AB.

LT Beumcnure nnowans sakpaweHHoi ¢urypel (puc. 112). Cropoua
KBagpara pagHa 4cMm, [yryM — YeTBEPTLI@ YacTK OKPYXHOCTW pa-
avyca 4 cm.

Puc. M Puc. 112
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Puc. 113

a) 6)

Pnuc. 14

£11041. I3 1) CTOpOHAX KBajipara Kak Ha AuameTtpax NocTpounu Nonyokpyx-
HOCTW BHYTPWM KBafpata. Buluucnure nnowans sakpaweHHoin ury-
pel (puc. 113). CropoHa keagpata pagHa 4 cm.

“{JiZF% Ha cropoHax Keaapata Kak Ha AMaMeTpax nocTpovnm nonykpy-
rm BHe keagparta. [lonyuwnm nepeyio durypy (puc. 114, a). lNotom
KXYl CTOPOHY TAKOro Xe KBaapara pasfenvnu Ha 2 pasHble va-
CTU WM Ha Kaxoh U3 HWX KaK Ha au-
ameTpax NocTpoMNU NONYKPYrU BHE

keagparta. [lonyswnu eropyio ¢urypy
(puc. 114, 0). lNMotom kaxpylo cropo-
HY TaKoro xe ksajapara pasfenvnu
Ha 3 paBHble YyacTM ¥ T. 4. Buuucnu-
Te NMepuMeTp W Nolaak Kaxaon wua
nepeebIX Yetuipex ¢uryp, ecnm cropo-

; Ha KBajaparta pasHa 12 cm.

“HZEN 3emHoM Wwap CTsHYM 0OpYYeM o aK-
Batopy. 3arem yBeNuuunu oOpyy Ha
1 M. poneser nu Kowka B obpazo-

BaBlIMiica 3azop?

KOOPAHHGTHG“ OoCb

3ajagaM NpAMYIO, HA KOTOpoil BRIGpaHO HANpARJIeHHe, HA3LIBaeMoe
MOJIOKHTELHEIM, H BeIOpaHa Touka (), HaskIBaeMas HAUAJILHOMN TOUKOIL.
SajauM eld OTpPe3oK, JJIHHY KOTOPOro HpUMeM 3a eAMHHILY, — elH-

HHYHBI OTpPe3oK.

IIpsaMyi0, Ha KOTOPOHl BRIOpaHA HAYAILHAS TOUKA, IOJOMKHTEIbLHOE
HAUDABJICHHe ¥ MHMUHLI OTPE3OK, HAILIBAIOT KOOPIMHATHON OCKIO.
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Ha pucyske 115 koopjauHaTHas OChb HapHCOBAHA TOPH3OHTAJIBLHO
¢ NOJOIKHMTEeNLHBIM HAlpaBJeHHeM, HAYIIHMM Brpaso or Touku . Ho,
BoobIIe ropops, KOOpPJAMHATHAS OCh MoO¥KeT OLITh pPACHOJIOMKeHa BepTH-
KaJbHO MJIH emé Kak-HAOYAb M IOJIOKHTEeJIbHOe HANpaBjeHHe Ha Hel
MOeT OBITE BHIOPAHO TAK, KAK 3TO MOXeT OKazaThCd YAODHBIM.

Puc. 115

Hauaneraa Ttouxka O geJHT KOOPAHMHATHYIO OCh HAa JABa Jjyua. Ogun
M3 HHUX, HAYUIHHA OoT ToUuKH () B NOJOMHTEJLHOM HAIPABICHHH, HA3hI-
BAIOT NOJOMKHTENLHBIM, JAPYIOi — OTPHIATENLHBIM.

Kasknoilt Touke koopAHHATHON OCH MOCTABHM B COOTBETCTBHe JeicT-
BHTEJBHOE MHCJIO X IO CJAeAYIONEeMY IPaBHIY.

Havanenoit Touke O HOCTABAM B COOTBeTCTBHe YHCJO HYJIL. Tou-
Ky () HABKIBAIOT eIé HAYANLHON Toukol KoopaunarHol ocH x. Touke A,
naxom!meﬁcn Ha DOJOHTEJBHOM Jiyue, NOCTABHM B COOTBETCTBHE “IH-
clio x, paBHoe JHHe oTpeska OA: x=0A. Touke A, Haxonsueucs
Ha OTPUIATEJLHOM JIyde, IIOCTABAM B COOTBeTCTBHE OTPHIATENLHOE YH-
cJIo X, paBHOe JUHHe oTpeska OA, B3ATOH co 3HAKOM «—»: x=—0A.

OnpenenéHHYI0 TAKHM 06pa30M KOOPHMHATHYIO OCh HASBKIBAIOT KOOP-
JHHATHOM OCBI0 X HJIM KOPOTKO: OCBIO X.

Yucno, cooTBeTcTBYIOMEe COIVIACHO YKASAHHOMY OPABHIY IPOH3-
BOJBHOH TOYKe OCH X, HASLIBAIOT KOOPJAMHATOH DTOH TOYKH.

Bupouem. B 9THX HA3BAHHAX ﬁyxna x MoeT OBIThH 3aMeHeHAa JI0-
Goii npyroii 6ykpoif, manpumep Oykpamu y, 2, f, ..., ¥ TOrZla roBopsar
od ocH y, OCH 2 W T. AI.

CorsacHO yKasaHHOMY IpaBHIY:

1. Kamoi Touke ocH X COOTBETCTBYeT JIeHCTBHATEILHOE YHCJIO — KO-
opAAMHATA 9TOH TOYKH.

2. Jlse pasiHunbie TOYKH A W B ocH x HMelOT pasHble KOOpAHHA-
TEI II H x,.

3. Kaxxjoe fleficTBHTENBLHOE YHCJIO eCTh KOOPAHHATA HEKOTOPOH ToY-
KH oCH X.

Huaue ropopsi, YCTAHOBJIEHO B3aHMHO OIHO3HAWMHOE COOTBETCTBHE
MeXAY TOUYKAMH OCH X M AeHCTBHTeJILHBEIMH THCJIAMH.

IMonoxkuTeALHBIA JIYY HasLIBAIOT MOJOMKHTENLHON KOOPAMHATHON
NOJYOCKI0 X, A OTPUHNATENLHLIA JIVY HASLIBAIOT OTPHIATENLHOH KOOp-
JHHATHOH NOJYOCHIO X.

Jlnd KparkocTH TOYKY, HMMEIIIVI0O KOOPIAHHATY X, HA3BLIBAIOT TOY-
Kol x.
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3amevanue. Pamee BBOAMJIOCH MOHATHe KoopAWHATHON ocH. Ho tam
paccMATPHBAINCE TOJBKO palHOHAILHEIe TOUKH, T.e. TOUKH, HMelOIHe
PALHOHAJIBHEIE KOOP/JMHATEL ¥, H OCh ObLia ¢AbipsiBasis — Ges uppanu-
OHAJILHBIX ToYeK. OQJIHAKO KOOPJAHHATA X NPOM3BOJLHOM TOYKH KOOp-
JAWHATHOW OCH eCTh, BOOOIIe ToBOpA, JeHCTBHTEJNLHOE YHCJIO, T.e. OHO
MOXKeT ORITE PANHOHAJBLHEIM HJIHM HpPPaIHOHAJILHEIM. DTOT BOIpPOC H
OLlJI BRISICHEH HAMM HA OCHOBaHHMH OOINEro HOHATHH JUIMHEI OTpeska,
BBefiéHHOrO B 1. 5.6. Tenepr koopaMHaTHAH OCh HepecTana OLITH «/ibl-
pABOit» — KaxOH eé TOUKe COOTBETCTBYET JeilicTBHTeJILHOE UHCIIO.

?Em Y10 Ha3LIBAIOT KOOPAMHATHOW OCbI0?
m Y70 Ha3bLIBAIOT KOOPAMHATOW TOUYKM HA KOOPAWHATHOW ocu?

m Kakme TOYKM KOOpAMHATHOM OCKU HasbIBaloT:
a) pauvoHanbHbLIMKU, ©0) MppauMOHaNbHLIMU?

?Em Kak Hapo noHuMaTh YTBepX[AeHMe: MHOXECTBO BCeX TOYeK Koopau-
HaTHOﬁ OCW HaxoguTCH BO B3aUMMHO OHOZHAYHOM COOTBETCTBMK CO
MHOXECTBOM BCeX AeiCTBUTeNLHLIX uucen?

278 Pacnonoxurte KOOpAWHATHYID OCb CHayana ropu3oHTanbHO, NOTOM
BepTukankHo. OTMeTLTe Ha Heit uucha:
a) 2, 3,45 0)-1, -2 -3, -4
E0ZEN OTMeTsTe Ha KOOPAMHATHOM OCU TOYKM:
a)0;1,-1,2,-2,3,-3, 4, -4, 0)0;1,-2;3,-4,5 -6, 7, -8.
0N Havyeptute B TeTpagn KOOPAMHATHYIO OCh C €AMHWYHLIM OTPE3KOM
1 cm (2 knetku). Ykaxute Ha aToih ocu yucna:
0284567 o 1 2 38 4 5 7
grelorora ety 2" 2 2 292 2
58 Havyeptute B TeTpaaM KOOPAMHATHYIO OCb C @AMHUYHLIM OTPE3KOM
5cMm. YkaxuTte Ha oCu uuchna:
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.
(=X HauepTuTe KOOPAMHATHYIO OCb U YKOXWTE Ha Heil cregylowme yu-
cna, BbIOpae yaoOHLI ans padoThl eAUHNYHBLIA OTPE30K U Nosoxe-
HWe HayankHo TOYKU KOOPAMHATHOW OCH:
. 4.9, L3458 7 3

S _
2.

b G e 5 O O
L 12 B9 8 & o 4.8
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E[-EH YkaxuTe Ha KOOPAMHATHOM OCU TOYKM:

a) 10; 11; 12; 13; 0) -25; -24; -23; -22;

g) 100; 101; 102; 103; r) —-257; -256; -255; -254;

A) 60; 70; 80; 90; 100; e) -30; -20; -10; 0; 10.
LN Ykaxute Ha KOOPAMHATHOW OCKU TOYKM:

a) 2 2.1; 2.2; 2.8; 24, 0) -3,2; -3.1; -3; -2.,9, -2,8;

8) 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; -10,03.
E[Z59 MokaxuTe Ha ocu x yucna, KOTopble:

a) bonble 3; 6) MeHblle -2;

B) 6onblue 1,5; r) MeHblue 7,2;

A) bonble 4; e) MeHble —3;

X) Gonblwe —1, HO MeHbwWwe 0; 3) Gonblwe —2, HO MeHblue 5;

1) Gonswe 0, HO MeHbWwe 2; K) Gonswe -3, HO MeHsbwe 3.

Hexaprosa cucrema
KOOPAMHAT HA NMJIOCKOCTH

3afanuM HA IUIOCKOCTH JiBeé OCH KOODJHHAT, DACIOJIOMKHB HX O[]
OPAMBIM YIVIOM JAPYI' K ApYry, OChb X H OChb [y — C TOUYKOH Iepecede-
HHA O, ABAAIONENcA HAYAJILHOW TOYKOW Ka) ol u3 oTHX oceit. Emm-
HAYHLIE OTPe3KH ocell BOSLMEM pPaBHEIMH J[PYT JPYTY.

T'oBopAT, UTO 5THM HA ILUIOCKOCTH ONIpejiejieHa NPIMOYFOJBHAA CH-
crema koopamHatr xOy. Eé HaspBaloT ellé NexkapToBOM CcHCTeMOH Ko-
OPJIMHAT 10 MMeHM (ppaHIy3CcKoro MaremaTHka u ¢uiocoda P. Jlekapra
(1596—1650), KOTOpEIA MepPBEIM MAPOKO HCHOILIO-
BaJl HTO BAKHOE HNOHATHE.

Ock x HasmBawoT emé@ ockw abenmee, a ock
y — ocpio opauuar. Touky O nepecevennst oceil Ko-
OP/IMHAT HASLIBAIOT HAYAJRHON TOTKONH CHCTEMBI KO-
opauHat. [LiockoceTs, Ha KOTOPOH 3ajaHa JieKapToBa
cHCTeMa KOOPAMHAT, HABLIBAIOT KOOPAHHATHON ILIO-
CROCTRIO.

O6ruEO OChH abcmucc PHCYIOT B BHJe T'OPH30H-
TAJBHON NpsiMOM, HAalpaBjleHHOH BIpPaBo, a OCh Op-
JIMHAT — B BHJIEe BePTHRAJILHON NpsaMoii, HanpapieH-
Hoit BBepx (cm. pmc. 116 ma c. 214).

BykBm x, y MHOTAA 3aMeHAIOT APYTHMH OyKBa-
NE 2, $, B; Wy i P. dexapr
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Puc. 116 Puc. 117

Ilyers A — mpoHsBoOJILHAS TOYKA KOOPAMHATHOW uockoerH. Ilpo-
BeIéM uepe3d TOUKY A mNpAMEe, DapajlelbHEIe OCAM KOODAMHAT
(puc. 117). Ilpamas, napajuiebHas OCH y, IepeceuéT ock X B TOUKe A ,
a npsiMasi, NapajuleJbaasi OcH X, nepecevér och y B Touke A,. Koopam-
HATY TOYKH A, Ha OCH X HashBaloT abeuuccoll Toukn A. Koopaunarty
TOUKH A, HA OCH y HASHIBAIOT OPAMHATOH TOUKH A. Abcmuccy X u Op-
JMHATY i TOYKH A HASLIBAIOT KOOPAHHATAMH TOYKH A.

KoopamaaThl TOUKH 3aNMCHIBAIOT B cKODKax paaoM ¢ OYKBOi, 06o-
aHavawme ary Touky: A (x;y), NpHuYéM Ha IIepBOM MecTe IHINeTcH
abenucca, a Ha BropoM Mecre — opauHarta. Hanpumep, Touka A, uso-
Opaskénnas Ha pucynke 117, umeer aGenuecy x=4 W opauHary y=3,
nosToMy mAmMyT A (4; 3).

Ha pucyske 118 msobpasxkeHa nmpaMoyroJbHaf cHCTeMa KOOpPAMHAT
x0y u rouxku: 0(0;0), A(2;3), B(-1;1), C(-3;-2), D(1;0), E (2; -2),
F(0; 4).

IIpaMoyroibHas cACTeMa KoopAWHAT xOy pasjle/isieT MJIOCKOCTH Ha
yeTwIpe yrja, HA3bIBAeMble KOOPAHHATHBRIMH YTIJaMHM HJIH KOOPJAMHAT-
HBIMH YeTBepPTAMH.

Hx obGosnavator paMckumu mudpamu I, I1, III, IV (pre. 119).

¥ y
F LA
B, 15
T L) ¥ _|2 IO i ¥ L L) ¥ 'r
el 1 21E
Puc. 118 Puc. 119
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Eci¥ HMCKIIOUATH TOUKH, JIeKAIHe HA OCAX KOOPAHHAT, TO MOXKHO
CKa3aTh, YTO TOUKH:

yria | umesor koopausarsl (x; y), Takue, uro x>0, y>0;

yraa Il umelor koopauHatsl (x; y), rakue, uyro x <0, y>0;

yraa Il umeror KoopaAHHATEI (X; y), Takue, uto ¥ <0, y<0;

yraa IV mmelor KoopamHATH (X; y), Takme, uto x>0, y<0.

Hanpumep, Touka B(-1; 1) na pucyske 118 npusagneskur yray I,
Touka E (2; -2) npuaagnexur yruy IV, rouka C (—3; —2) upuHajiexur
yray IIL

Jlerko Buierhb, uTO abclMcca TOUMKH pABHA HYJIO TOrZa M TOJBKO
TOr/la, KOrjia 8Ta TOYKAa JIeXKHT HA OCH Y, OP/IMHATA TOUKH paBHA HYJIO
TOT/Ia M TOJBLKO TOI/Ia, KOT/Ia BTa TOYKA
JIeKHT HA OCH X. y [

Haupumep, Ha pucyHke 120 Touka
E nexur ma ocu y u uMmeer abemuccy
x=0; Touka F NemHT HA OCH X ¥ HMe-

er opauHATy Y¥=0. +E

HanomeuM emé, uro Touka O — Ha- F +1
YaJgpHAS TOYKA CHCTEMBI KOOPIMHAT. P AT i e e
Ona umeer obe KOODJIHWHATHI, DPaBHEIE 0| 1 x
HYJIIO. T

BakHO OTMeTHTH, YTO €CJIH Ha ILIO- T
CKOCTH 3aJlaHa NPAMOYTOJNLHASA CHCTeMa
KOOpJHHAT, TO Ka)KAOH TouKe A IIO-  puc 120
CKOCTH [PHBOJIMTCA B COOTBeTCTBHe
napa yuces (x; y) — mapa KOOPAMHAT TOYKH A; W B TO ’Xe BpeMs Ipo-
H3BOJBHYIO Mapy drces (X; y) MOJKHO PACCMATPHBATE KaK Mapy KOOpAH-
HAT HEKOTOPOH TOYKH A ILTOCKOCTH.

HyskHo uMeTh B BHAY, YTO ecjM llapa COCTOMT M3 PasHbIX YMCes,
TO, NOMEHSIB 9TH UHMC/Aa MECTAMM, Mbl HOJYYHUM APYIYIO Iapy, oupeje-
JSIOMYIO JPYTYIO TOUKY IUIOCKOCTH.

Abcoyuccy X TOUKH A HA3RIBAIOT elé NmepBoil KOOPAHMHATOM, a op-
JAuaAaTY y — Bropoit Koopaunaroi. Iloaromy napy wkoopaunar (x; y) Tou-
KH A HASLIBAIOT YHOPSJOYCHHON mapoil umceJr.

Hrak, ecaim Ha ILUIOCKOCTH 3ajlaHA NPAMOYTOJBHAA CHCTEMa KOOpP-
nuHaT xOy, TO:

1) Kamjoi ToYKe IUIOCKOCTH IIOCTABJIEHA B COOTBETCTBHE YIOPANO-
YeHHAS] Napa Yuces (KOOPAMHATHI TOYKH);

2) pasHEIM TOUKAM ILIOCKOCTH IOCTABJIEHEI B COOTEETCTBHE pasHEIe
YIOpPAIOUeHHEIe IIAphl MUCce;

3) kamas ymnopsijlodeHHas Iapa 49uce] COOTBeTCTBYeT HeKOTOpOol
oHoii (B cuay nyHkTa 2) ToOYKe IJIOCKOCTH.

HHaue ropops, MeXIy TOUKAMH ILJIOCKOCTH M YVIOPANOUeHHBIMH IIa-
paMu 4uceJ MMeeT MeCTO B3aMMHO OJIHO3HAUHOe COOTBeTCTBHE.
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3amevanue. Toukn (x; y), rae x ¥ y — panHoOHAJLHEIE YHCIA, HASHI-
BAOT panHOHAJNBHEIMH TOUKAMH KOOPAWHATHOH ILIOCKOCTH.

Palmona.nhnue TOUYKH NOJHOCTBI He 3AalOJHAKT ILIOCKOCTh, MeXxny
PAMOHAJBLHLIMH TOYKAMM HA IUIOCKOCTH PACHOJATAIOTCS elé M TOYKM
¢ MPPaHOHAJLHLEIMH KOOPAWHATAMH.

?tm Ha pucynke 121 wmsobpaxensl Toukm A (2;3), B(0;4), € (3;0),
D (-4, -2). Hazoeute aGcumccy U opamHaTy Kaxmoon Touyku. 3anm-
wuTe KoopavHarel Toyek M, N, K, L. B kakux koopauHaTHBLIX yrnax
pacnonoxeHsl Toukm A, D, L, K?

L3 a) e HaXOHsTCH TOYKM, aOCUMCChI KOTOPbIX PaBHbl HYNO?
0) [ne HaxoAATCA TOYKWU, OPAMHATLI KOTOPLIX PaBHLI HYNO?

?[gli_! Kakum cBolictBom o0nanaiot koopauHatel Touek |, I, I, IV yeTtBep-
Tei?

m B Kakmx KOOpAMHATHBLIX YrNax HaxXoMsTCs TOYKW, aOCUMCChl KOTOPLIX
NONOXUTENLHLI?

?EE?.B B Kakux KOOpPAMHATHLIX YrNax Haxo[sTCs TOYKW, OPAUHATLI KOTOPBIX
NONOXUTENLHLI?

m Kak Hano nowumark yTBepXAeHWe: MexJly TOUKAMU KOOPAMHATHOM

NNOCKOCTU W YNOpSAOoYeHHLIMKM napamMui 4Yucen umeer Mecto Baa-
UMHO OAHO3Ha4yHoe cooTeeTcTBue?

?LT.E! Onpepenure KOOPAUHATLI TOYEK, U30OPAXEHHLIX HA pUCYHKe 122,
MocTpoitte cuctemy kooppuHat n otMeTkTe Toukn (1063—1064):
FA A4;3), B(2;4), C(-5;2), D (4;-3),
E (-5;-1), M (1;3), N (3;0), K (0; 4).
N A (5 1), B(-4;2), S(-3;-2), Q(1;-4),
C (-5, -4), D (4;-2), Z(-3;0), P(0; 4).
y] ¥
4+ B N.
& gl g A 3+ «F
1 «K Ce 2
M .1" . €. : P: :1 M :‘?:-——
"9 Ol 1 3 x —201_3 2
| 2 . —2 E
D N] H 5 K
Puc. 121 Puc. 122
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E[257 HazouTe abcumcehbl M OPAMHATLI TOYEK, NOCTPOMTE TOYKM B CUCTe-
Me KOoOpAauHaTt:

a) A(-3;4), B(4;-2), Cc(-2;-4), D(5;2);
0) E(0;4), F(0;-4), M (3;0), N(-3;0).

L0074 Noctpoiite B cucteme KoopavHat Touku (2; 1), (2; 5), (6; 5), (5; 4),
(6; 3), (2; 3). CoemuuTe OTPE3KaMK NEpBYIO TOYKY CO BTOPOWH, BTO-
pylo ¢ Tpetkeit U T. 4. Kakaa durypa nonyumnacs?

27 A NocTpoitte No paHHbIM TOYKaM B cUcTeMe KoopauHat (urypel, co-
e[MHAS TOYKM, KaK B NpeabiaylleM 3aaaHuu;

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);
8) (0; -4), (0; 0), (3; 3), (6; 0), (6;-4), (0;-4), (6;0), (0; 0), (6;-4).
£ 1068, MocTpoiite durypy xueotHoro no toukam: (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,-8), (4;,-5), (3;-9), (0;-8), (1;,-5), (1;-4), (0;-4), (0;-9),
(-8;-9), (-3;-8), (-7;-3), (-7;,-T7), (-8;,-T), (-8;-8), (-11;-8),
(-10; -4), (-11;-1), (-=14;=-3), (-12;-1), (-11; 2), (-8; 4), (-4, 5).
MocTpoitte oTaensHo ase Touku: (2;4), (6;4) — aT0o rnasa XMBOT-
HOro.

MocTpoitte otpeakn AB u CD, ecnu A (-3;4), B(2;-1), C(-2;0),
D (4; 3). Haiiopute KoopaMHaTLl TOYKM MepecevyeHUs OTPe3KoB AB
n Ch.

MocTpoiite npamele AB n CD, ecim A (-1;1), B(1;2), C(-3;0),
D (2; 1). Haitpute koopauHaTLl TOUKM NepeceyeHusl npambix AB
n Ch.

Mpuaymaiite 3apavy Ha nocTpoeHue GUryp no Toukam, 3afiaHHLIM
CBOMMM KOOpAMHATAMM.

Cron6uarsie guarpammsr u rpaduku

YT0o6KI cHeNATH CPABHeHHE BEJIHUHH HATJAAHEIM, WX H300paskaior
Ha cToabuaToii auarpamme. IIycTh pesayJbTaThI BRIIOJHEHHA KOHTPOJB-
HOH paboThl 110 MareMaTHke B 6 kiacce sajlannl TabJanen.

Onenka «5» ads «3» «2»

Yuesio yuanjpxes 3 8 11 2
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|
£ e R
8 Bisacisna

g fanaiasinin
4--

: at-

3 . a1
1

Puc. 123 «De eds €30 «2» Puc. 124 1 2 3 4 b

HzobpasusM uHciio yUaluxcs, NOJYIHBIIMX ONEHKH «D», ¢do, ¢3»,
«2s, cronbuamu Beicotoi 3, 8, 11 u 2 eguaunsl (puc. 123). [Monyunm
AHATPAMMY HWTOTOB KOHTPOJBHOMH paGOTEHI.

C nomomipio AMATPAMM MOMKHO [OKA3LIBATE M3MeHeHHe OIHOI Be-
JHYHHLI B 3aBHCHMOCTH OT H3MeHeHWs Apyroi. IlycrTh peayjibTarThl H3-
MepeHusi BHEICOTHI IBeTKa (B KOHIE KayIoH Hejenn) sajannl Tabaaneii.

Bpemsi, Hejesau 1 2 3 4 5

Bricora nperka, cMm 1 3 5 6 7

HismeHeHnHe BRICOTHI IBeTKA IOKA3AHO Ha CTOJ0YATONH JHarpaMme
(puc. 124). CToJ6UKH MOKHO 3aMeHHTH oTpeakamu (puc. 125). Ecim 6u
M3MEepeHHA BRICOTHI IIBeTKa IIPOBOJAMJINCH vallle, TO OTMEUEHHBEIX B CH-
cTeMe KOOPJAMHAT TOYeK (BepXHHX KOHIOB 0Tpeskon) ObuI0 0Ll GoJabine U
OHH pAaCHOJOKHIHCE GBI HA KPHBOI — rpaduke pocra nBetka (puc. 126).

; I
b S =
[ —— e o
L e =reanuas - AR
11 11 Pl
3 e i
4 21 P o§ o i
1] g fE

1 2 3 4 5 1 2 3 4 5
Puc. 125 Puc. 126



B rabiume ykasaHkl H3MeHeHHWs TeMIEpPATYPHl BO3AVXa B TedeHHe
CYTOK.

Bpems (1), 4 0 2 4 6 8 10 12 14 16 18 20 22 24
Temneparypa (), °C -1 0 1 2 3 5 7 6/ 4 3 0 -2 -3

B cucreme koopausar {OT ormevennl Toukwn (f; T'), a sarem oHmM
coeguHenbl. Ilonyunnack HenpepblBHAs JIMHHA — rpadHE H3MeHEHHA
TeMIepaTyphl BO3jlyxa B TedeHue cyTok (puc. 127). Ilo rpaguky mox-
HO ONpeJIeJIATE MPHOJMKEHHO TeMIIepaTypy B 000l MOMeHT BpeMeHH |
cyrok, Hanpumep npu £=11. Jlus sroro Hajo yepes Touky 11 ocm #
NpPOBeCTH NepUeHIHKYIAP K OCH | 0 NepecevyeHHs ¢ rpa)mKoM M onpe-
neanTh spadenne T, coorBercrByiomee »Toil Touke rpadmka. Ilomyumm
T=6,5°C.

Jlna nmoayvenus rpapka HaMeHeHHS TeMIepaTyphkl HA MeTeopoJio-
HYeCKHMX CTAHNMAX YACTO NOJL3YVIOTCH NpHOOpPOM, HA3LIBAEMBIM Tep-
morpadom. Tepmorpad cocromr H3 Gapafana, Bpamaiomerocs BOKPYT
CBO€Il OCH IPpH IOMOIIH YACOBOI'O MeXaHHM3Ma, H30THYTOH KopobGku (IyB-
CTBHTEJILHOM K H3MEHeHHMIO TeMIepaTryphl) H NHIOYINEro ycTpoHcTsa.
Ilpy noBbimenwy TemoepaTyphl kopobGka pasrubaercs, a NpUKPerién-
HOe K Hel mepo nojHuMaercs BBepX. I[IpM NOHMIKeHHH TeMIepaTyphl
nepo omyckaerca. Takum oOpaszoM nepo BEIUEDUHMBAET HA ABHMKYINEHCHA
6yMaXKHO JieHTe HelpephIBHYI0 JIMHHUI0O — rpadMK HM3MeHeHHs TeMmiepa-
TYPLI BO3IYXa B 3aBHCHMOCTH OT BpPeMeHH.

|7.°C

OL72 4 6 8 10 12 14 16 18 20\ 22 24 L

Puc. 127
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Pacemorpam emé oamna mpumep. IToesa seimen B 0 gacoB M3 OyH-
Kra A. Jlagakie 0 ero JBH:KeHHH NpHBeJieHEl B Tabaume. (31eck s — pac-
CTOSIHMEe OT IIYHKTa A A0 noesja B MOMeHT BpeMeHw [.)

i g 0 1 2 3 4 5 6 7
$, KM 0 100 200 300 300 400 @ 500 600

Hanecém Toukn (f; 8) HA KOOpAH-
HATHYIO IUIoCcKOCTh [0s B COeAMHHM
HX OTpe3KaMH, CYHMTas, YTO eJMHHIA
ANWHLL HA OCH [ COOTBeTCTBYeT uacy, 600 A
a eJIHHMIA JUIMHEI HA OCH § COOTBeT- 500 +
cryer 100 kM (puc. 128). 400

IMonyuennas noManas ecTh rpaQHk
ABHKeHHs noeana. C ero momompio 500 T
MOKHO NpubIMKéHHO onpefenuTs, rae 200 T
HAXOJMJICS NOe3)i B MOMEHTHI Bpemenu, 100 +
Hanpamep: t=0,54, 1,54, 2,549, 3,54. o S ST W] S -

Tax, B MmomenT {=0,51 noeaxg Ha- 1234567171HLY
Xxonmacss Ha paccrosHum 50 kM or
NyHKTa A, TaK Kak TOYKa rpauka, pyc. 128
uMelomas abdernueey ¢=0,5, uMeer op-
auHATy §=50.

8, KMJ

“E057% Monwaysick  cTonouatoit  auar- 15 16
pammoit (puc. 129), onpepenure, 12 11
CKONLKO mgnb;:uxoe 6“ Ecxonbxo
neeoyek B 6 «A» 1 B 6 «B» Knac-

Cax; CKONLKO MaNbuMKoB B f1BYX M| A M| A
STUX Knaccax, CKONbKO [eBouex el 64B>»
B [IBYX STUX Kjaccax; CKOMbKO

BCEro yyalmxcs 8 [ByX Kiaccax. Puc. 129

[([7£8 B tabnuue npueefeHbl pesynsra-
Thl BbINOJIHEHUA KOHTPONLHOW paboTekl No maremartuke. lNocTpoiite
CTONGYaTYI0 AMarpaMmy, OTPaXalollylo 3TU peaynLTaThi.

OuQHKa «5n wln «3n «2»
Yucno yyawmxen 4 - 12 2
m Ha pucydke 130 nokaszad rpaduk vameHeHus Temnepatypbl T

(B rpapycax no Uenbcuio) Boabl B YaitHuke. Kakoit Obina Temnepa-
Typa BoAbl Yepe3 3 MuH, 5 MUH, 7 MuH nocne BkioveHns? B kakoi
MOMEHT YaiiHUK BbIKNOYMAN? CKONBLKO MUHYT OH Kunen?
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100 1
90 1
801
701
60
20
401
301
201
10+ {, MUH

._.
(]
]
"
o+
(=7]
-1
Qo
U=]

Puc. 130

07591 B 64 yTtpa 13 nocénka Ha 03epo, Haxoasueecs B 5KM OT Nocen-
Ka, OTNPaBUAUCL PLIGAYNTL OTell U ChiH. Tyaa OHWM MNOLLNKW NELIKOM,
a obpartHo exanu Ha nonyTHoh mMawwuHe. Ha pucyHke 131 naobpa-
XeH rpadmk nx asuxenus. Onpegenure ¢ nomowsio rpadmka:
a) B kakoe Bpemsi pLIGONOBLI NPULWINKM K 03epy?
6) Y1o oHn penanu ¢ 74 po 84 45 mun?
B) CKONLKO BpeMeHu 3aHsin y HUX 0OpaTHLIA NyTL?
r) C kakoii CKOpOCTLIO OHW LWAK NewwkKom?
A) C xakoi ckopoCcTLIO exana mawmnHa?

8 KM

5- .............
4+
3-»
24
1..

SLY TR S

Puc. 131
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T,°C
/
5-
41
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2-
1<
D 2 4 8 10 12 14 16 18 20 22\ L
_2.
Puc. 132

774 Ha pucyHke 132 npueenéH rpaguk M3MeHeHUa TemnepaTtypsl BO3-
fyxa B TeyeHue cyTok. Mamepeuus npoBoaunuck yepea 2 4.
a) Kakas temnepatypa Obina B 44, 84, 124, 21y, 2347
6) B kakme vacel Temneparypa Owina seiwe 0 °C?
B) B kakue yackl Temneparypa Gbina Huwxe 0°C?

0778 Mo paHHBLIM, NPUBEAEHHLIM B Tabnuue, nocrtpoite rpadpumk nsmeHe-
HWA TemnepaTypsl Bo3ayxa: T'— TemnepaTtypa Bo3ayxa B rpagycax
no Llenscuio, ¢ — BpemMs B yacax.

t,u 8|9 |(10(11]42|183|14(15(16|17|18| 19|20 | 21
r°c-6/-5/-4(-2|/0|1|2|5|43|1]|0|-2|-4

CKOnbKO 4acoe Temnepartypa Obina
Beiwe 0°C? Huxe 0°C?

?{'E‘EE! Ha pucynke 133 nokazaw rpaduk
ABWXEHMA [BYX MEeLexoaos, Bbl-
weawmux ua nNyHktoe A M B Ha-
BCTpevy Apyr Apyry.

a) Yepez ckonbKO Yacoe nocne Bbl-
X0Aa Nepeoro newexopa wu3 nyHk-
Ta A BTOpPOi Newexof, Bullen us
nyukra B?

6) Yepea ckoNLKO YacoB Nocne Bbl-
Xofa Nepeoro newexopa u3 NyHK-
Ta A OHM BCTPETUAUCL?

8) C kakoi CKOpPOCTLIO LWEN Nepeuili
newexon? Puc. 133
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AODNONHEHNA K TAABE 5
1 PAANA HA COCTAGNENT

PaccMOTPHM HeCKOJILKO 3ajlad, B KOTOPBIX peuh MAET o (urypax,
HAPHCOBAHHEIX HA KJeT4aTold Oymare Tak, 49TO CTOPOHEl 3THX (QHUIYp
MNPOXOAAT TOJBKO IO JHHHAM KJeToK. B srux sagauax tpebyercsa Win
COCTABMTL M3 TAKHMX (DHIYD HOBYIO (DHIYPY, WIH paspesaTh QHUIYPY Ha
HeCKOJILKO PAaBHEIX uacTeil (paspesande BOSMOXKHO TONBKO IO JIMHHAM
KaeTuaToi Gymarm).

DuUrypsl JOMMHO, TPHMHHO, TeTPaMHHO, — |
IeHTAMHEO COCTABJISAIOT M3 JABYX, TPEX, de- ‘
TEIPEX, TATH OJAWHAKOBLIX KBaJpaToB Tak, PUC. 134 :
yrobul a1060# kKBasipaT MMel oOIYI0 CTOPOHY
xora OBl ¢ onHMM KBazpatom. Ma aByx oau-
HAKOBBIX KBAJIPATOB MOXXHO COCTABHTH TOJIb- |1 | | l 2
KO oy Gurypy AommHO (puc. 134). B yueb- i L
HHEKe D Kiacca (zagaua H89) OmLIo mokasaHo,

YTO CYIIECTBYET TOJBKO JiBe pasHbie (urypet Puc. 135
TpuMuHO (puc. 135).

AHAIOTHYHO MOXKHO noKas3aTh, UTO CyHleCTBYeT TOJBKO ) Pa3HEIX
turyp rerpamuso (puc. 136) u Tosbko 12 pasHbIX (PUIYp NEeHTAMHHO
(puc. 137).

Ha pucynke 137 mokasano oJlHO M3 pemeHWH 3aJ/|laud-TOJIOBOJIOMKH,
npuayManHoif B cepenuHe XX Beka amepukaHckuM marematukom C. I'o-
Jgombom. 3ajlaua sakJrouaerca B ToM, UToORI M3 12 pasHEIX (QUIryp neH-
TAMMHO COCTABUTEL npsimoyroiabauk 6 x 10. Dra sajaua ameer 2339 pe-
menuii. OyeBHIHO, YTO HAWTH BCe 9TH peIIeHHs, BLINOJHHMB NONHLIH
nepebop, BeckMa TPYAHO.

HuTepecHo, UTO aHAJOIMUHAN 3ajjava V1A OPAMOYIoJbHHKa 4 x5 K
NATH PASHBIX (QUryp TeTpaMUHO He WMeeT HU ojfHoro pemenws. Jlis

IAMHE D)
iHHRE 9"

[T1TT

Puc. 136 Puc. 137
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Puc. 138 Puc. 139

JIOKA3ATeILCTBA BTOr0 YTBeP)KIeHHS PACKPACHM HPAMOYIOJNBHHK 4 X 5 u
(GUrypsl TeTPAMHHO B IMAXMATHOM nopsiike (puc. 138). Uucio cuaux #
OeJILIX KBAZPpATOB B MPAMOYTOJNBLHHKE OJHHAKOBO. ECHH MONOKHATE Ka-
KHM-TO cnocofoM (urypel 1—4 Ha NPAMOYroJbLHHK, OCTAHYTCS Hesa-
HATHIMHM 2 CHHHX M 2 OelbIX KBaJpaTa, KOTOpble HEBO3ZMOXXHO 3aHATH
durypoit 5 (obbscaure nouemy). Mrak, nNpaMoyroJbHuK 4 x5 Helb3s
COCTABHATH M3 (UTYP TeTPaMHHO.

Sanawa. Paspesxxem purypy, usobpaménnyio pa pucynke 139, na
4 PaBHBIe YACTH IIPM YCIOBHH, YTO pe3aTh paspemaeTcid TOJBKO IO CTO-
POHAM KJIETOK.

SameTnM, uTO AaHHafA QHrypa cogep:kut 16 KBagparop, cjefoBa-
TelbHO, 4 paBHBIe YacTH (pUrypsl OyayT coflepkars 110 4 KBajparta, I0-
ITOMY MCKOMBIE YACTH JAHHON (PUIYyphl — 2710 (pUrypsl Terpamuno. Mrak,
HAJI0 TMOKPHLITH AAHHAY0 (QHIYpY OJHHAKOBBIMH (HIYpPaAaMH TeTPaMHHO.
Tak Kak KaKABIH KBajpar JOJ:KeH OBITh IIOKPHT Kakoii-To (urypoit
TeTPAMHHO, TO OTMETHM OJHY M3 KJIeTOK (PUIYpHI 3BE3J0YUKOH (Hanpu-
Mep, BEepPXHIOW JIEBYIO) M IOKpoeM eé (JurypamMu TeTpaMHHO BCEeMH BO3-
MOXHBLIMHM cnocofaMy Tak, 4ToOl (GUrypa TeTpaMHHO OCTABAJACh BHY-
TPH AaHHOH GHrypsl (puc. 140).

Herpysno yGeiMThes, 4WTO HTO MOMKHO ClleJlaTh TOJBKO YeThIPh-
MsA crocobaM#, Henodws3yda ¢Gurypsl 1, 3 m 4 rterpammbo (pue. 140),
H Henb3d HH OAHHMM crocoboM, Hcnonb3ys ¢urypel 2 m 5. Ilpu stom
caydaH, korjga (urypa TeTpaMMHO 3aHHMMaeT OTMeUeHHYIO KJeTKY, HO
«H30JIHpYeT» OJHY KJeTKY AaHHo# (gurypsl (puc. 141), He paccmarpu-
BaoTeA (0OBACHATE MOYEeMY).

la) ) B) r)

Puc. 140 Puc. 141
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la) | ) In) r)

Puc. 142 |

OueBHAHO, YTO B KAXKIOM M3 9THX YeTHIPEX CIOcoGOB JAHHYIO (DH-
rypy MOYKHO paspesaTh Ha 4 paBHEIe YACTH COTJIACHO YCJIOBHSIM 3aJIaTH
e/IMHCTBeHHLIM cnocobom (puc. 142).

E075R Y waxmaTtHOM NOCKM OTpe3and fABe MPOTUBOMONOXHbLIE YrNOBble
etk (puc. 143). MoxHo nu a1y focKy paspesartk Ha Gurypsl 1o-
MWHO, MOKPbLIBAIOIWME ABE KNETKW 0CKW?

MpsimoyronsHuk 2 x 4 coctout 3 8 keappatoB. Paspexbre npsMo-
YroNbHUK Ha [1Be paBHbLIe 4acTu Tak, 4yToObLl NWHKA paspesa wna no
cTopoHam KeajpaTtoB. Haiipute Tpu cnocoba paspesaHus.

03N Keappar 4 x4 cocrout n3 16 keagpartos. Paspexere ero Ha: a) ase;
0) YeTblpe paBHLIe 4acTW Tak, 4YTOOLl JIMHWA paszpesa wna no cro-
poHam keagpaToB. CKONLKO CNOCOOOB pa3spesaHus Bbl Halioete?

LFH MNpamoyronsHuk 4 x 6 coctout u3 24 kBaapartoB. PazpexkTte ero Ha
WecTL paBHbLIX YacTell Tak, YyToObl AMHWA paspeaa LWna no cTopo-
Ham KBaapartos.

E[7EY Paspexsre ¢urypy, coctosuwyio M3 keagpatoB (puc. 144), Ha Tpu
paBHLIe 4acTv Tak, 4ToDOLI NIMHWA pas3pesa wWna no cTopoHaMm Kea-
ApartoB.

Paspexbte ¢urypy, coctosiuyio wa keagpatoe (puc. 145), Ha ve-
ThiD@ paBHbLIE YaCTWU TaK, 4TOOLI IMHKUSI paspesa wna no cTopoHam
KBaApaTos.

(075 Paspexwre dwurypy, coctosiulyio ua ksagpartoB (puc. 146), Ha ve-
Thipe paBHble YacTU Tak, YTOObI JIMHUS paspesa wna no cTopoHam
KBaaparos.

Puc. 143 Puc. 144 Puc. 145 Puc. 146
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L1

Puc. 147  Puc. 148 Puc. 149

Mccneavem
L2239 W3 Tpex pasnuuHbix GUryp NeHTammMHo COCTaBbTe NPSIMOYTO/IbHUK
3 x 5. CKONbLKO pasnuyHbiX pelueHuii uMmeeTt 3apaya?

m W3 ¢uryp TpymMuHO, poMuHO M oauoro keaaparta (puc. 147) cno-
: XuTe keagpat 3 x 3. CkonbkMMK cnocotamn 3T0 MOXHO caenatk?

casssanen . sessen snne

M3 duryp TetpamuHo, TpuMUHO U aomuHo (puc. 148) coctaBbre
npamoyronsHuk 4 x 7. Halpute 10 pasnuuHbiX pelueHuit.

Paspexute ¢urypy, usoOpaxéunyio Ha pucyHke 149, na Bocemb
PaBHLIX yacTten TaK, 4yToOL!I NUHUA paspe3a wna no cropoHam Kea-
OpaToe.

(A T A T T A—
21

3a/10JT0 10 HamIei 5phl HATYPAJILHBIMH UHCIAMH OJIB30BANMCH IS
cuéTa NMpeaAMeTOB H Ipy6bLIX mamepenwi. HeobxoMmMoCTh YTOUHEHHA W3-
MepeHHH IpHBeja K OTKPHITHIO APOOHEIX THCeJ.

Emé apesHue I'pekM paccMaTPHMBAJIM YHCAO KaK JUIMHY OTpeska,
3HAJIM, YTO TAKOe OTPe3oK panuonaiabHol jumubl. Ho, samumasce reo-
MeTpHeil, OHH OOHAPYIKHJIM TaKiKe OTPE3KH, JUIMHEI KOTOPHIX He BRIpa-
JKAIOTCA panHoOHAJLHBIMHA uncaaMu. Hanpumep, mmmay auaroHajim Kea-
Apara (T.e. OTpesKa, COSAMHSIONIEro BepiiMHLI, He NpHHAUIeRAanHe
OJIHOI ero CTOpOHE) HeJb3sl BHIPA3HTL PANMOHANLHEIM YHCIIOM, eclH
JUIMHA CTOPOHBEI KBajpaTa BeIpa’keHa umciaoMm 1 (06 aTom Gyxer moapob-
HO paccKasaHo B Kypce ajireOpbl cpejiHeil IIKOJbI).

Takum o0pasom, IPH pelleHHH MATEMATHYeCKHX 3aJlad CTajlH MosB-
JISIThESE MPPaNHOHAJNLHEIE (HepanHoOHAJLHBIE) uynceaa. HMppannoHaibHbl-
MM UHCJAMH, HAIpPHMep, ABAAIOTCA UMCJIa, KBAJAPATHl KOTOPHEIX PaBHEI
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cooTBeTcTBeHHO 2, 3, 17. TIpEMepEl TAKHX YHCEN
3HaJ, a MOeT OhITh, BHepBhle MX oTKphLT Ilnda-
rop — rpedeckuii marematuk (VIB. go H.3.).

B XVI pexe uransanckuii maremaruk JI. Kapna-
HO B CBOHMX HCCIeJIOBAHHAX IIOJB30OBAJICA HPPaIHo-
HAJLHBEIMH YHCJIAMH, KYOEl KOTOPBEIX PABHEI IeJIBIM
YyHCaaM.

Baskaylo poias B MaTeMaTHKe HIpaeT 4Mceo,
PaABHOE OTHONIEHHWIO JJMHEI OKPY:KHOCTH K ed aua-
meTpy. OGozHaueHHMe ITOI0 HHCJA I'pevYecKO OyK-
Boit n (mu) moayumno B XVIII Beke mmpokoe pac-
npocrpanesde noce pator JI. diinepa — axkajieMuKa N. inep
Poccniickoit akageMun Hayk. BykBa m ecTs Hauaidb-

Hasi GYKBa Ipevueckoro cjopa suepudepuss» (OKPYKHOCTL). YuéHble BhI-
YHCJSUIH 3HAYeHHe T ¢ pasHoil Tounocrhio. Tak, rpeveckuil MareMaTHk

H mexanuk Apxumen (III B. fo H. 5.) 38an, uro n Goasie 3 ;—?, HO MeHb-
1
me 3?.
10 1
3 ﬁ <R< 3?.

Camapkanjckuii marematuk anb-Kamm (XV B.) Beipasun npu6iu-
JMCEHHOEe 3HAYeHHe YHCJIA T ecTHACATHPHYHONR Apobbio:

= 3°8'29"44""".

Toneko B XVIII Bexe OhIJIO JIOKA3aHO, 9TO YHCIO T HPPAIfHOHANL-
Hoe. Cnmcok OTJeIbHBIX HPPaAITHOHAJIBEHBIX YHCEJI, KOTOPhIe BO3HHKAIH
B MCCJeNOBAHMAX MATeMATHKOB Gojiee paHHEro BpeMeHH, MOMKHO ObLIO
Ol npoaoJiKaThL. OJlHAKO K 0BIIeMY MNOHATHIO AeHCTBHATENLHOrO YMcJa,
BEIpasKaOIero JAJHHY MNPOH3IBOJILHOIO OTPe3Ka, MaTeMaTHKH MNpPHILIA
CPpaBHHTJILHO HEJABHO — OKOJIO CTa JeT Hasajl.

9TO NOHATHE BBOAMTCA B Hauleil KHHI'e ¢ IOMOLIbI0 AeCATHUYHBIX
ApoGeit. Jlimua orpeska BeipaskaerTcs JecATHYHON nApob6eio, Boobme ro-
BOp#, Oeckoneunoi. ObpaTHo: M00as JecATHIHAA ApodL eCTh JJIAHA He-
KOTOPOro OTpeska.

JlnMHA OTpe3Ka TeCHO CBA3AHA C IIOHATHEM KOODAHHATHOH OCH.

TlonsiTHe uWciIa B HayKe SABAAETCS OAHAM H3 BaskHeHmmx. OT mep-
BBIX YHCEJ, KOTOphle ApPeBHHe JIIOJH HASLIBAJH NPH IMOACYETe THCJIA
npeaMeToB, 10 BBeJleHHUHA O0OBIKHOBEHHBLIX W JecHATHYHBIX npoﬁeﬁ Ipoi-
Ju Teicaun Jier. JIMimbs ¢ BBejleHHMeM JleHCTBHTENILHLIX YMCe)l YeloBe-
YeCTBO TOJYYHIO MOIIHOE CPEJICTRBO JIISl M3YUEHWS OKPYKAOIEro Hac
MHpa H Pa3sBHTHA HAYKH H TeXHHKH.
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AHMMATEAbHBIE 3AAAMN |

E{1090. | Kynunu kondetsl u nevense. 1 kr kouder aopoxe 1 kr nevyeHbs Ha
50 9%, Ho ux kynunu Ha 50 % MeHble, YeMm nedyeHsn. 3a yto 3a-
nnaatunu conele?

Pewenwne. MNycts Kynwim x Kr NeYeHbs Nno y p. 3a 1 kr — Bcero
Ha xy p. Torpa kouder kynunmn 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 2a NnevyeHLe
3annatuny donblue, YeM 3a KoHbEeThl.

{770 Mama He foBepsieT GaHKaM W XpaHUT coepexeHus aoma. Kpynwas
npeMus nponexana AoMa ¢ 3uUMbLl A0 Neta. 3a 3T0 Bpemsa LeHb
B MarasuHe Buipocau Ha 25%. Ha cKOMLKO MPOUEHTOB YMEHbLUK-
nack NoKynarenbHas CrocOOHOCTL OTNOXEHHLIX AeHer?

PeweHwne. [ycTb HA ap. 3UMONA MOXHO OLINO KYNUTL OfHY
eauHuly Toeapa. Jletom ator Toeap yxe croun a + 0,25a = 1,25a,
T. €. IeTOM Ha Te Xe a p. MOXHO KynuTkL a: 1,25a = 0,8 eauHuLL
Toro xe Topapa. 310 Ha 1 - 0,8=0,2 eaMHunULl TOBapa, UAM Ha
20 %, meHblue, yem aumoit. lNokynatenLHas cnocoBHOCTL OTNO-
XEeHHBLIX feHer ymeHswmnace Ha 20 %.

{050 Hexro Kynun 3umoi akuvm AO NNN no 60 p. 3a akumo. K nerty
CTOMMOCTb akumid noaHsanack Ha 20 p. 3a akumio, a LieHLl Ha ToBa-
pbl 3a TO Xe Bpemsa yeenuuunuck Ha 20 %. Ha ckonbKo NpoLeHToR
yBenuuunack nokynatensHas CnocoOHOCTL AEHEr, BNOXEHHLIX B aK-
umn?

TSEN Mankuvku coctaBnsioT 459% Bcex yyalmxcsi WKonkl. MasecTHo,
yto 30 % Bcex manwumkoB v 40 % Bcex aesoyek yyarca 6e3 Tpo-
eK. CKOoNbKO NPOLEHTOB BCEX YYalmxcs WKoNbLI yyarcs 6e3 Tpoek?

-, |

“{57M Panoeoit CUpopoR MOYMCTHA Gak KapTolwkn 3a 44, u y Hero 20 %
BCEA KapTOWKM YIWNO B OYMCTKU, 3a CKONLKO YACOB OH HAYUCTUT
Takoi xe (no macce) 6ak KapTOWKKU?

‘?'1m Korpa noagenu MToryM rofiocoBadust Nno nonoBuHe Bcex olonnere-
Hell, TO oOKasanoch, 4TO OObeAuHeHue «AHaHac» nonysuno 10 %
ronocoe uatupareneit. MNogcunTalite, Kakoe HaubonbLWee U Kakoe
HaMMeHbllee YACNO MNPOUEHTOB rofIOCOB u3bupaTenei MoXer Ha-
OpaTe o0beauHeHue «AHaHac» Ha BbIDOpax nocne noacyera Bcex
GlonneTeHei.
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OoxA3gREM

t[',_‘f! [au otpesok AR. lpoeenu [Be MNepecekaioMecs OKPYXHOCTH

: OfIMHAKOBOr0 paMyca C UeHTpaMu B Toukax A u B. Touku nepe-
CEUYEHUA OKPYXHOCTE 0003HauMnu OykBamu M u N. [lokaxuTe,
YTO TOYKU A U B CUMMETPUUHBLI OTHOCUTENLHO NpsSMO MN.

CepeaVHHLIM NEpneHAUKYNSPOM K OTPe3Ky Ha3LIBaloT NPAMYIO,
NepneHAMKYNSpHYI0 OTPe3Ky U Aensilylo ero nononam. llokaxure,
4TO MI00AsA TOYKA CEPeMHHOIO NeprieHAUKYNApa K OTPesKy OauHa-
KOBO yhaneHa OT KOHLIOB 3TOro otpe3ka.

_ 3apnayva Jleonapao ga Buwuawn. [lokaxwrte, 4TO ecnv ABe paeHble

: OKPYXHOCTW MepecekaloTcsi Apyr ¢ Apyrom, 1o nodas Toyka nps-
MOI1, NpoXoasLLeit Yepes TOUKM NepeceveHua OKPYKHOCTel, oau-
HaKoBO ypaneHa oT TOro W Opyroro uedTpa.

L0500 NaHe Toykw A 1 B. locTpoiite oCb CUMMeTPUKM Toyek A 1 B.

LL0TTH Pazpenire OoTPe3oK Mornonam UMpKyneM v IMHeRKon.

7‘\1]171] Benocunegmuct npoexan nyte 0T A go B » oBpatHO C HEKOTOPOM
NOCTOAHHOI CKOpOCTLIO. lMewexon npoweén nyts oT A no B co
CKOpPOCTLIO, B 2 pa3a MeHblleil CKOPOCTU BenocuneaucTa, Ho 3ato
BO3BpaWanca Ha aBTobyce CO CKOPOCTLIO, B 4 pa3a 6onblueil cKo-
POCTU BenocunepucTta. Ckonbko BpeMeHn 3atpatun xamuﬁ N3 HUX
Ha NyTb Tyaa v oBGpaTtHO, ecnv ofuH Obin B Nyt Ha 0,54 ponbwe
Apyroro?

EIEQ 3apava ank-Kaww. Nnata padotHuky 3a 30 pHeit 10 aumHapoB w

. nnatee. OH patoTtan 3 gHa v 3apatortan nnatee. CKONLKO AMHAPOB
CTOMT nnatLe?

LE[EA U3 kunrn «Koce» K. Pygonsga (XVI B.). Hekto cornacuncs patorars
C ycnoeuem nonyuuTts 8 KoHue ropa onexay v 10 dnopuHos. Ho
no ucTeveHnun 7 mMecsiues npekpatun padoty v Npu pacyete nony-
yun opexay v 2 dnopuHa. Bo ckonkko ueHunace opgexpa?

(LEOTH U3 «Apudpmetukms J1. . Marnuukoro. Hekuid yenosek Hausn pa-
' OOTHMKA Ha rof, obewan emy aate 12p. v kadrad. Ho Tot, OT-
patotag 7 MecAueB, 3axoTen YiATM W NPOCMA AOCTOMHON nnatsl
¢ KadTaHoM. X03siMH fian emy no AOCTOMHCTBY pacyéT 5 p. U Kad-

TaH. CnpatumeaeTcs, a Kakoi UeHbl TOT KadtaH Obin.

L7 8 Heckonuko patotuukos nonyuuno 120 p. Ecnm 6 ux Obi10 YeTbiphb-
: MHA MeHblle, TO Ka)KJ],Hﬁ M3 HUX nony4un Obl BTpoe tonbiue, Ckonb-
KO ObiNO paboOTHUKOB?
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BEE MpuHEC KpecTLSHWH Ha PLIHOK NpojaBaTtk fiMua. MoaxoaAWUT K Hemy
Toproeew, U cnpawmneaeT: «CKONLKO CTOMT AecAToK auu?s Kpectua-
HWH OTBETUN 3aMbICNOBATO: «,D,Ba;man, naTL AU be3 nNonywku cto-
AT NSATL Noaywek 6e3 natn suu». CocunTaiite, No Kakon ueHe npo-
paBan KpecTbSHMH aecatok auu. (Tatnuua CTapUHHLIX [eHEeXHbIX
__ eauHuu paHa Ha dopzaue yyeOHMKa.)
LEL7A Neapuate NsTe AUU C NOJTYAEHLIOM CTOAT CTONILKO, CKOJLKO 3 ieHbL-
' rM 6e2 5 auu. Ckonbko Avu npuxoauTca Ha 1 peHery?

i:, 8 OpuH apab nepep CMepTLIO 3aBelan TPEéM CBOMM  ChIHOBLSIM
17 eepbniogoe, ¢ TeM YTOOLI CTApLUM NOAYYMn NONOBUHY, cpea-
HUWIA — TpeTb, MNaalKnii — NeBATyi0 YacTk Bcex Bepbnioaos. Mocne
CMEpTU OTUA CbLIHOBLA HUKAK He MOIMWU pasaenvTtL BepOMiofos no
3aBelaHnio, 1 OHW NO3BaNK Masy rniaeMeHu. 10T rnasa npuexan
Ha COOCTBEHHOM BepOnioae W, y3Hae, B Y4€M [eno, npeanoxun
NPUCOGAUHATL K WX BepoOniofiaM CBOero W NoAenuTL UX No 3ase-
wanumio. Bpaten obpapoBanuch NPeanoXeHuio rMasul NnemeHn. Ho
KaKOBO Xe ObiJI0 MX yOMB/IeHMe, KOrJa OKasasoCk, YTO, BbINOJIHME
B TOYHOCTH 3aBellaHre OTua, OHU NONYYMNKM Ha camoMm aene He 18,
a 17 BepOnofioB, BCNEACTBUE HEro WM NPULLNOCL BEepHYThL rmase
nnemeHn ero Beponiopa. MNoyemMy Tak nonyymnock?

EIEEN Wnn Tpu nyTHUKa C rPY3OM.
— Ecnmn 06l KTO-HMOYAL celvac npopan Ham myna, a1 Obl OTAAN 3a

Hero rofIoBUHY ero CTOMMOCTU, — CKasas Mepebifi MyTHUK.

— A 7 Obl f06aBuN TPETbL ero CTOMMOCTU, — CKazasl BTOPOIA.

— W 51 nodasun Bl 4eTBEpPTh, — NPOU3HEC TPETUIA.

Bapyr nepen HUMKM NOABUACA MOrOHLIMK MYNOB, KOTOPLIA corna-
cunca npofgate myna 3a 13 moHeT Tak kak 13 He genuTcs HWM Ha
2, HA Ha 3, HX Ha 4, TO NMYTHUKW JONrO CHOPWUAKM, KTO CKONMLKO MO-
HeT AoMKeH Aatk. Toraa NoroHIWMK ckasan:

— ¢ cornaceH, 4TOOLI KaX[blid U3 Bac fan MHe COOTBETCTBEHHO
NONOBUHY, TPeTbL U YeTBepTb He oT 13, a ot 12 moHer. Kaxapin u3
MYTHUKOB MOHSUI, YTO [ACT MeHblue, Yem olewan, u NoaToMmy Bce
OHW COMMacuIUChL Ha Takoe pacnpegeneHve nnartel 3a Myna. CKonb-
KO MOHET MOAYYun MOrOoHLLMK?
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SASAHNS AnA NODSETOFPEHNRA

Haiipute 3aHaueHune umcnoporo Bulpaxeuwus (1110—1116):

LI a) 14 957 — (2586 + 4208); 6) 598 - 99 : 290;
8) 758 - 809 — 180 492 : 356; r) 682 -480: (123 +37).
Zrriom a) 795 - 848 - 848: 6) 456 -759 : 759:
g) 6111:679-670; r) 6768 : 846 - 846.
TXEIFM a) 48-48: (17 -9) + 40; 6) 54 — (48 —39) -5 —5;
B) 67— (62-38):6-4: r) 48:(31-19):242.

[EEEM a) (7529 + 4356) + (644 + 1901);  6) 753 + (2747 + 3998) + 1002;
) (8935 +66309) + (7361 + 125);  r) 4957 + (8243 + 495) + 7205.

ELETW a) 468 -396:(42-42:7) + 8, 6) 324 -297:(36-36:4)+5;
B) 4221 -294:(98: 14-5); r) 5864 -79:(72:9-7)+1001.

ZLIIEA a) (756 - 242 +326-9) - 0; 6) 14304 :596-(777:7-888:8).

3 a) 248:2- 124+ 063 :3- 321 + 4;
6) 808:8-909:9+424:2-636:3+5.
Bhiuucnute, NpUMeHna 3akoHe! apudmetuyeckux peicraunii (1117—
1118):

[iirA a) 239-324 - 156 - 315 + 156 - 315;

6) 31905:45 +571-33-33-571;
B) 22796 :41+505-707 - 22796 : 41,
r) 896 - 127 +9702: 77 - 127 - 896.

EEi7® a) 35433+ 31+29+ 27 +25;
0) 36-35-35-34+34-33-33-32+32-31-31-30+30-29 -
—-20.28+28-27-27-26+26-25-25.24.

LEEEM a) Buiumcnure:
7-11; 24.101; 378-1001; 7-22-2.77; 24-1313-13.2424.
0) [lokaxuTe, He BLINOAHAA BCEX BLIMMCNEHWIA, YTO:
275-346 346 - 346 - 275275=0;
1996 - 19 971 997 - 1997 - 19 961 996 - 0.

LM MNpoeepeTe cnpagep/IMBOCTL PABEHCTE:

1024+ 1124+ 122=132+ 14%, 3%+ 4%+ 5 =6

Wcnonkaya paHHble paBeHCTBa, BbiYMUCAUTE!

a) (107 + 112+ 12?2 + 137 + 14?) : 365; 6) (3°+4°+ 5%+ 6% :54.
Li73 M MNpoeepkTe cnpasefIMBOCTL PABEHCTR:

1746°+8 =0 1174+122+ 137+ 14°=20%

1082+ 1092+ 1107= 1337+ 1342,

Wenonbays navHblie paBeHCTBa, BbiYUCHUTE:

a) (1°+6%+8%+09%) .27, 6) (112 4+ 122413+ 14+ 20%) : 1000;

B) (1082 +109? + 110 - 1332 - 134?) : 365.
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Haiinute 3HayeHue yucnoBoro Belipaxenua (1122—1124):

[iP>X a) -640:(-80)-560:7+490:7; 6) -540:9 +(-450) : 5 + 160;
B) 720:(-36) -840 :(-42)-753; r) —860:20-625:25+75.

[EFEN a) 222 : (-3996 : 54) + 333, 6) 256 - (37 - (-9) + 33) : (- 1200);
B) —2376: (625 : 25+ 49); r) 5100:(-2279:53 +26)- (-17).

[fF’M a) 49-68+51-68+49-12+51-12;

6) 87-52-17-52+87-38-17 - 38;

B) 77-99+23.99-77.20-23.20;

r) 108-86 -86-18 - 108-56 + 18 - 56;

n) 428 .356 +72-356 + 144 . 428 + 72 - 144.

[Ba yueHuka no ouepeau NUWIYT UMdPLI AECATUIHAYHOMO Yucha.
a) Moxert nn BTOpoi y4eHuK AoOMTLCS TOro, 4ToObLl 3TO YUCNO Ae-
NMNock Ha 3, ecnu NepBbIil cTapaeTcs eMy nomMewars?

6) MoxeT nu Nepsblit y4eHUK AOOUTLCA TOrO, YTOGLI 3TO YUCAO Ae-
nunock Ha 9, ecnu BTOpPOI cTtapaeTtcsi eMy nomMeluats?

“EEF Nenutes nm wvcno 12345678910111213...979899 Ha 3? wa 9?
AoxkAzs8AEM

[Em JlokaxuTte, 4To ecnu B TPExaHauyHoOM 4uche cpeaHsas uudpa paBHa
CyMMe KpaiHux, To yucno kpatHo 11.

HEE PasHOCTL [IBYX HEUETHLIX uncen pasHa 8. [lokaxuTe, 4To OTU YMCna
B3aUMHO NpoCThIE.

Yrobul yaHath, senaerca nm uvcno 2503 npocTeiM, ero cramm no-
cnepoBaTtenLHO AenuTL Ha npocteie yvcna: 2, 3, 5, 7, 11, 13, ...
Ha kakoMm nNpocToMm yucne MOXHO NpekpaTuThL UcnbLiTaHne?

EEETN U3 yTBepXaeHuil «A Aenutca Ha 2», «A faenutca Ha 4», «A pe-
nmTea Ha 8», «A penutca Ha 16» TpU BepHLIX, @ OQHO HeeepHoe.
Kakoe? OObAcHMTe Baw OTBeT.

“f":[[EI! Ckoneko uyucen ot 1 po 100 ve genutca HM Ha 2, HU Ha 37

LEEFN CpagHute Apodu :g :? He NPUROAS MX K 0OLLEeMy 3HaMeHaTenio.
[EEEM CpaBHuTe apootu: a) 23234 :ﬁ 06) % 7 5%551'
Haipure 3HavyeHme YUcNoBoro Bupaxeuun (1 134—-1141):
OENa) - [ 3--—] 135 ©)53:1 (53 232+1%);
3175-.-45-[6?—3?]; nal. 1; (4%-%-3:—;].
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6) (% + % +%+ %]-(—123: - (-5002): 76.
CEETM a) 256 : 48 — 156 : 36 6) 399 : 49 + 664 : 56
8) 816:88 819 00; r) 460 :52+ 123 : 30;
 48:7-45:14. oy 56:13+100:26
45:7-48:14" 100:13+56:26"
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Cokpatute gpo6es (1142—1143):
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EEZTE Buiyucnure:

45.56 +45-14 38.53-38.25,
DV 0m e
8) 395-43+5-43 | 0 359.23-59.23

695-86 + 86-105' 758-69-158-69°

EZ5H Boiyucnute no oopasdy:

2
Z42.
37

a)742-16:371-5:80 =
1

0) 954 -35:742-.9; B) 52092:63:28-999;
r) 4189:71-26:118; n) 1125-808:375-33: 1111.
1146. | I'Ipoaepbre PaBeHCTRO:
2 1 13
a) _f 0) —i_ = ﬁ.
3+§ 2+—f
3+-

ELT7 A Buluucnure:

a2 6) ——; "
2+— 2+~ 34—
2 3
“(577H a) Haitpure HaTypa/bHble Yucna x, y, 2z, AR KOTOPLIX BEPHO pa-
BEHCTBO
L7
e 1 W
y+=

z
0) Haitpute uenbie yucna x, y, 2, ANS KOTOPbLIX BEPHO TO Xe pa-
BEHCTRBO.
LN Buiumcnure:
a) 4,35-3,08-16,119:4,05+ 0,95 - 40,
0) (454,5:5-0,3636:0,09):4,343.
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Bbiumcnute Hauntonee npoctbiM cnocotom (1150—1152):

(EETW a) 5759 +43,25 + 6,75;

0) 42,3+7,29+ 57,7 + 0,51,

8) 3.17- 125 8: 1) 1.25-13-4-8-2.5,

A 2 . —

aEma) 27242, 0 2. (2 54] 8) 765- 50 + 235 - 50;

1 1, e

r [3-—1 ]12 ma3-13vat.2k o) 42.438-42-38.
48.212.025, L, 32.072.505,
1152 ) 106-096.25" 0) 36.64.404°
) 625-049.088. ) 1818.68.43
77-35-0125"' 0,86-034-.9,09

Buiuucnure:
a) (-24,3):(45-4,5-(-0,8)):0,5;
6) 12,5-(-3,6+3,6-(-1,5)) - (-0,8).
Bbiuvcnute Hantonee npocteiM cnocotom (1154—1155):
LW a) 751 - 387 - 551 + 387 - 600;
6) (4,7-49)+(4,9-51)-(-5,1-5,3).
(M a) 46-73+54-85+46-85+54-7,3;
6) 98-1742+98.558-1,8.17,42—-1,8-558;
B) 15,37-7,88-90,37-7,88+15,37-2,12-9,37-2,12;
r) 4,54.-777-454-77+7,46-777-7,46-77,
n) 759-423-659-423+628-1,77 -528-1,77.

Buiumcnute (1156—1160):

1 : 2. 3, oL
OEMa) 7 +27, 6) 41-; 8) 29-17; r45:25

n 3§_0.25; e) 2%—0.7: X) 1:0.3: 3) 21:4.5-

1157, b)) (1.545:1,5-11-2§+o.5-%; 6) (2678:1.3-2)-35 ! 1 03- %

ma)§:8+5:0,7—%:21; 013;4_+5.4;7.2~-:o.a;

2 .5 i, : § ol
B) 45-2-12:12+31 .3 r) 6.25:2-25: 15+7,5-85
[a%-sst] 237 [3%—2.5]-6,6
A T g-tf L
317-2205:35 15717:31-1.049



3 1, 3 {1 9

G a) 33:003-452.8); 6135—[75—4,25].20
2. B ol Al
032:51-42.63; n-33:27427:32

Boluvcnure Haubonee NpPOCTLIM CNOCOOOM:
a) 4,526 + 12 - (4 2 48+ 4,526];

0)31:24.40888- [-+7aaa]

) 4.51-3-_7-_[_5.49-3§+1o§];

2 5 1
r) 4573"'27 3——(2.073 7 35}

X Buuucnure:
a}(15:3,75+10.5:15-3]:(&-11];
52 4
7 157

6) (10:2,5+7,5:10)- [_Jrﬁ_@)

Pewwute nponopumio (1163—1164):
BENa) x:7=5:8; 6) x:83=4:5; B) 2:2x=3:4; r) 1:x=7:8.

x_5. 5_02 6x _ 18,
ma}§==‘;. 0);—3 9}5—7.
:(2x)=3:0,8; z=3_4 wil w1
r) 75:(2x)=3:0,8; n 5 =7 e) g
Ynpoctute Bbipaxenne (1165—1168):
XiEW a) 4x-5+1,5+2; 6) 8x —(3x +5) + (2x - 9);

B) 5(x-04)-7(2x+1,5); r) 23x-(2,3x+0,5)-0,2 (5x - 3).

MiEA a) 3(x-8)+2(x+3)+24; 6) 32(2x+1)+1,6 (4x+2)+1.,7;
B) 2(x-1)-3(x-2)+x, r) 7.5(x-4)-25(3x-12) + 5.

X554 a) 2.4x+ 1? " 2§x _5; 6) 7,4x+(3.5—x)— (5.9x—1);

g) —3x-2(x-9) +3[2x + g]

7‘{1{32] a) 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) 25(x-0,2)-5(2x-0,4) + 0,5x.
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Haiipute 3sHavyeHwe Boipaxenua (1169—1171):

“¢EE0 a) 5x-39 npu x=10; 0; 3; 6) -3,5x+6 npu x=2; -3; 0,4;
B) xmé npu x=5; 2%; -0,5; r) %—%x npn x=0,5; -6; 4.

“LE7M a) 25x - 50+ 44x - 88 npn x=2;
6) 13x+39+21x+63 npu x=-3;
B) 128 - 4x + 356 - 8x npu x=7;
r) 121 - 11x+456 - 10x npn x=11.
“(IiZM a) 4,2x -84+ 2,3x - 46 + x npu x=20;
0) 21x+63-24x-6,2-5 npun x=-3;
B) 3,2(x-3,2)+55(x-2,2) npu x=3,2,
r) 6,3(x+24)-91(x+1,4) npn x=-14.

Pewwure ypaeHenve (1172—1175):
172 DL :—;x ~9,9; ©) 55x=—-66; B) -3,6x= 14%; r) —2,2x=-4,84.

L7EM a) 3x=5; 6) 0,7x=-2; B) -2,1x=3,6;

r) 6x-7=0,2; n) 0,6x+05=3; e) -5x+1,2=-51.
r’% a) 5x-9=23x+1; 0) 7,3x—%=—1,2x+3;

B) 6(x-3)+2(x+2)=1; r) 5(x-1)-4(x-2)=10;

n) 3(x-9)+5(x—-4)=1, e) 7(x-9)-(8x+1)=09.

ffrima) 45(x-1)-23(x+2)=2,1x; 0©) g(x—5)+1%{x+1)=9;
1 1 . 1 1 o=
B}x+§x+§x—33. r)x+x+§x+zx+1—100.

iri¥a) 2(2x-1)-3(x-2)=6+4(3-2x);
0) 2(x+2)-3(x-2)=5-4(3x-1).

iir7M bak Bmewaer 1000 n eopwl. Kaxaeih aeHs pacxopyior 600 n,
a HOYLK AONMBAIOT MOMOBMHY TOrO KOMMYECTBA, YTO HaxoAunock
B DOake YTpoM. XBatut nu Boawl
B 0Oake Ha ueTBepr, ecin YTPOM
B MoHefensHUK 0ak Obil NoJoH?

L7 8 B Oynounyio npuseanu 654 kr yep-
HOro U Genoro xneda. lNocne Toro
Kak npopanu 215Kr 4epHoro u
287 kr Genoro xneva, Toro u Apyro-
ro copra ocTanoch NOpoBHy. CKonb-
KO 4epHoro u Genoro xneGa B OT-
NeNnLHOCTU NPUBe3NU B BYNOYHYI0?
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(IS8 B peyx marasuHax Obino 452 xonopgunbHuka. llocne Toro kak
ofa marasvHa npopanu XonoaunLHUKOB NMOPOBHY, B OOQHOM OCTa-
nock 72, a B Apyrom — 84 xonoamnsbHuka. CKoNbLKO XONOAMNLHUKOB
ObIIO B KaX/A0OM MarasuHe nepeoHavasbHo?

EEE0N MepBbiid Lex Xene3o0eTOHHLIX U3AeNWid pacxoayeT B AigHs 25 T Ue-
mMeHTa. CKONLKO LieMeHTa pacxoayeT B AeHbL BTOpPOi LieX 3aBoaa,
ecnun npueeseHHLIX 870 T uemeHnTa xgatur Ha 15 aHel ux coBmecTt-
HOW paboTki?

[iCIM 3ason no nnavy Aonxed uarotoeuthL 7920 npubopoB 3a 24 aus.
3a cKoNbKO AHel 3aBof, BLINOAHUT 9TO 3afiauune, ecnu OyaeT wma-
rotasnmearts B feHb Ha 30 npuGopoB Gonblle, YeM HaMevyeHo Nno
nnauy?

RN Tokape ponxed 3a 64 oOtounth 96 petaneit. Npumensa ycosep-
LUeHCTBOBaHHLIN pe3el, OH MOXeT obTaymBark B Yac Ha 8 nertaneit
Gonkwe. CKONLKO BpeMeHW CIKOHOMMT TOKapb Ha ooTouke 96 pe-
Tanen, NpUMeHNaa YCOBepLUeHCTBOBaHHLIN pesel?

Ei. £¥ HyxHo npoeseputk 360 TeTpagei puktadTa. [lepeslil yuutens Moxet
npoeeputk 3a 154, BTopoit — 3a 104, TpeTwit — 2a 6 4. 3a CKONb-
KO BpeMeHu NpoBepsaT OHW TeTpaau BTPOEm?

A, B v C cuirpany Tpy napTiuv, NPUYEM NPOUrpaBlLMiA 06s3aH Obin

- yABanBeaTh CYMMbI, NpuHagnexalme octanbHLIM B Hayane naptuu.
Mpourpanu nocnepopatensHo A, B u C, 1 B pesynsrarte y Bcex
Tpoux okasanock no 48 p. Ckonkko AeHer ObINO y KaxAoro U3 HuX
gHavane?

A, B, C v D cbirpann 4eTslpe naptum, NPU4EM Npourpaslunii o6sa-

- 3aH ObiN yOBauBaTbL CyMMbl, MPUHAAMexXallne OCTabHLIM B Havyane
naptuu. lNpourpanu nocnepoBatensHo A, B, C v D, n B peayib-
TaTte Yy BCeX 4YeTBepblX OKa3anock no 48 p. Ckonkko nedHer OwiNoO
Y KaXpooro M3 HUX BHayane?

EEM a) Y kpecTufiHMHa ObLUIO HECKOMNLKO MOPOCAT U HECKONLKO SArHAT.
Tpu nopocéHka v [Ba ArHédka BecaT 23 kr, a [Ba NOPOCEHKa W
TPW SAirHeéHKa BecHAT 22 Kr. CKONbLKO BECAT OAWH NMOPOCEHOK W OOMH
SIFTHEHOK B OTAGNLHOCTU?
0) B Tpéx ManeHbLkux U YeTLipéx Gonblumx Kopotkax 150 uBeTHbIX
KapaHpalwei, a B YyeTLIpex ManeHLKux M Tpex DOoALLUMX KOopobOKax
144 ugeTtHbiX KapaHwpawa. Ckonbko UBeTHLIX Kapavaawel B 60Nb-
wolt Kopobke?

?{{EZ] a) CkopocTb TeyeHusi pekn 2 kM/4. Ha CKONbKO KMNIOMETPOB B 4ac
CKOPOCTL JIOAKWM MO TEYeHWI0 peku DoNblle CKOPOCTU NPOTUB Te-
YeHUA? 3aBUCUT NI OTBET OT COOCTBEHHOW CKOPOCTH NOAKW?

0) CkopocTL NOAKM NO TeyeHuio pexku DOoNbLLe CKOPOCTU NoaKu
NpoTuB TevyeHus Ha 6 km/4. Kakoea cCKOpoOCTb TeyeHua?
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Pacctosiuve, pagHoe 3,6 KM, nponneiv no TedeHuio 3a 30 MUH,
a NpOoTHUE TeYyeHua 3a 40 MUH. Onpep,enu're CKOpPOCTL TEYeHUA pPeKn.
3a CKONbLKO 4acoB 31O Xe paccTosHue NponnLIByT nnoTLI?

LEEEN Maccaxup MeTpo, CTOSLWMIA Ha CTyNeHbke sckanaropa, MnofHuMa-
eTca Beepx 3a 3 MMH. 3a CKONLKO MWHYT MOAHMMETCH naccaxwp,
ecnn Byaet MATW BBEpPX CO CKOPOCTLIO 25 M/MWH U AnuHa ackana-
Topa 150 m?

EEECT CTos HenoABWMXKHO Ha CTYMEHW ackanatopa MeTpo, Yenoeek nof-
HUMaeTcn Beepx 3a 1 MuH. TOT Xe uyenoBek, Baberaa no cryne-
HSIM HernoABWXHOro ackanaropa, nogHumaetcs esepx 3a 40c¢. 3a
Kakoe Bpemsi TOT Xe 4enoBek B30eXWT BBepX M0 ABWMXYLIEMYCS
ackanatopy?

Jaynuk npuwen ot ceoelt fayvM Ha CTaHUMIo Kak pa3 K oTxoay
aNeKTpudKkn, Ecnn Obl OH Ha KaxAablii Kunomerp Tpatun Ha 3 MUH
MeHblle, TO npuweén Obl Ha 12 MMH padblie. [laneko nu OT CTaH-
UMK XMBET AauHKK?

EEEFM a) KonoHHa aBToOYCOB C feTbMU [AIMHOM 1 KM aBuranack no woc-

ce CO CKOpPOCThLIO 50 KM/4. ABTOMHCMEKTOPY, MaluMHa KOTOpPOro 2a-
MbIKana KONoHHy, NoHaaoounock NoALexaTk K roNoBHOMY aBTOGYCY.
Ckonbko MUHYT YAAET Y MHCMNEKTopa Ha NyTk TyAa W oBpaTHo, ecnu
OH OypeT exaTb co ckopocTbio 70 km/y?
6) KonowHa conpatr pavHoin 250 M OBMXeTCs CO  CKOPOCTLIO
4,5 kM/4. W13 KOHUA KONOHHLI B @8 Ha4yano OTNpaBifieTcsl CepXaHT
CO CKOpPOCTLIO 5,5 KM/4, 3aTeM ¢ TOW Xe CKOpPOCTLIO OH BO3Bpalla-
eTcs B KOHel, KONOHHLI. CKOMLKO MUHYT 3aTpaTMT CepXaHT Ha NyTb
Tyna w obpatHo?

a) [lga noespa BLILNW OAHOBPEMEHHO HABCTPeuYy Apyr Apyry

C ABYX CTaHUMIA, ypanéHHslx apyr ot apyra Ha 520 km. Yepes ka-
KOe BpeMmsi paccTosiHme mexay noesgamu oyaet pagHo 65 km, ecnun
mx ckopocti 60 km/u n 70 km/u?
0) [lea noespa, paccTosiHue Mexay KOTopbiMu 685 KM, BhILLAKU OA-
HOBpEMEeHHO HaBCTpeuwy apyr apyry. '-Iepea Kakoe Bpema paccTto-
AHWEe Mexay noe3gamm GYJIGT PaBHO 95 KM, ec/in nX CKOpoOCTwh
55 km/u n 45 km/u?

LEEZM Mocne 4eTLIPEX CTMPOK OT Kycka MbiNa OCTanack TONLKO TPeTLa
yacTk. Ha cKoLKO CTUPOK XBaTuUT ocTaslweics 4yactu?

Ei-M lgyM yyeHMKaM MopyvyeHo NOAKNEeWTL B OMOBNMOTEKe HEeCKONLKO
kHur. Korpa oHu 3akoHuunu paboTy, TO Nepsblii ckasan, 4To NoA-

KNeun — BCEX KHWI, a BTOPOW ckaszaln, 4yto NOAKNens - BCEeX KHUI

B 3
Wx Tomapuuy 3ameTun, yto pebata owubnuck, B pacuyétax. Kak o
nporapancs?
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[EETM B knacce Kaxablit YHEHWK BLINOAHMA HOPMATUBLI MO Gery wiu no
MeTaHuio Mada. [lonoeuHa knacca cpana HopMatue Mo Gery,

2
:—; Knacca — rno Metadumio mava. Kakas yacTb Knacca BbinonHuna

HOpMaTUBbLl WU No Oery, u No MeTaHuio maya?

LEETA YacTb CTYAEHTOB MHCTUTYTA M3yyaeT aHrmuiACKuil $3bIK, 4acTb —
¢paHuy3ckuii. Kakas 4acTe CTYAeHTOB u3y4yaeT oba fA3blka, eciu
3 1
i BCEX CTYIGHTOB WM3Yy4aeT aHrMUIACKWIA K - (ppaHuy3ckuii?
[EE7H Macca Hanbonslero KonMuecTBa CONMKM, KOTOpoe pacTBopsieTca
9

B BOAe, cocragnaer 25 Maccel BoAbl. CKONBKO KWIOTPAMMOB CON

pacTBOPUTCA B g Befpa BOALI, €CNM BeApO BMellaeT 12 kr BoabI?

[ﬁﬂ N3 <Apugmerukn» J1, H. Tonctoro. Myx m

i XeHa Opanv fAeHLI'M U3 OfIHoro cY,up,yKa,
W HUYero He octanock. Myx B3sin 75 Beex
peHer, a xeHa 690 p. Cxoneko 6bU10 BCEX
neHer?

E?IIILB Kynuewm komop 3a 36 p., 5 NOTOM BbIHYX-

feH OblN Npopath ero 3a % ueHbl. Ckonb-

KO pybneit 1 notepsan npu artoit npopaxe?

i?j]_] Mactep cnnaeun 3 Kycka cepetpa B
41 dyHTa, B % dyHTa 1 B 8 dbyHTa, cpenan w3 Hero JIOXKKM U npo-
pan wx. Ckonbko nonyunn oW peder, ecnu ¢gyHT cepebpa ueHwun
B 24 p. pa 3a patory B3an 8p.?

{F17X M3 nepeoro kpaHa 3a 2,5 MMH HanuBaeTcsi CTOJILKO BOAbI, CKOJib-
KO 13 BTOPOro 3a 3 MUH. 3a CKOMILKO MUHYT MOXHO HanonHuTh 6ak
obbéMom 66 n uyepea aTM ABa KpaHa, ecnu yepes BTopolt kpaH
B MUHYTY Hanueaetcs 15 n Bopwl?

EF0E8 Opwa Opurana 3a [eHb BbINoJHACT é 3afanus, apyras — '—12 3apa-

HUA. 3a CKONbLKO [He Npu COBMECTHOW paboTe Opurasb! BbINOMHAT
310 3apaHue?

P28 Yepes opHy TpyOy 3a MWMHYTY HanonHserca 5—10 facceitHa, yepe3s

p,pyrylo-?—IS bacceiHa. 3a CKONbLKO MUWHYT OacceiH HanonHWUTCA
yepes obe Tpyoul?
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EFZM a) 3aroToBneHHOro KopMa Xgatuno Gul kopore Ha 60 aHelt unu oe-

uam Ha 90 pHeid. PaccuuTaiiTe, Ha CKONLKO AHEI XBaTUT 2aroToB-
NeHHoOro KopmMa v Kopoee, 1 OBUaM BMecTe.
0) KpecTbiHMH NoAcUMTaN, YTO 3aroTOBNEHHOrO CeHa XBaTuT st
kopoBsl Ha 80 anelt wnn ans ogeu Ha 120 pHeir. Paccuutaiite, Ha
CKONLKO AHEeH XBaTWT 2aroTOBNEHHOr0 CeHa W KOPOBe, U OBUAM
BMecTe.

{F77A Wa cena B ropoa Buiwen newexof. OAHOBPEMEHHO C HUM U3 ro-
pojia B ceno eulexan senocuneauct. lMewexon NPUWEn B ropog, ye-
pes 64, a BeslocUNeaMCT npuexan B cesno yepes 3 4. Yepes ckosb-
KO 4acoB Mocne Havyana ABVXEHWS OHW BCTPETUAMCL?

EFI7A U3 nyHKTa A B NYHKT B OTNpaBuAM NAOT BHU2 no peke. OaHO-
BpeéMeHHO C HMM M3 NYHKTa BB MYyHKT A BbllUen karep, I(OTOpblﬁ
npuoLIN B NYHKT A vepes 5u4. Yepes ckonbLKO 4acoe katep BeTpe-
TAN NNOT, ecnu NNoT NpubL B NYHKT B yepes 20 4 nocne Havana
nsuxeHuna?

OnbITHLIA TOKapb BLINOAHWUT 3afaHue 3a 14 20 MuH, a ero yve-
HUK — 3a 4 4. 3a CKONLKO MWUHYT OHMW BLINOMHAT 3aAaHue Npu CoB-
MeCTHOW pabote?

LFIZN MepBbii TYPUCT MOXET NPOWTM paccTosiHMe Mexay ropopamu 3a
44, a BTopoit — 3a 6 4. Kak-T0 pas oHu BbILLAW OQHOBPEMEHHO U3
9TUX FOPOLOB HABCTpeYy Apyr Apyry. Xeamr nv um 2,54 Ha peu-
XeHue N0 BCTpeun?

P38 MNepeas Opuraaa MoOXeT BLINOAHWTL 3afaduve 3a 5 Hepenb, a BTO-
pas —3a 3 Hepenu. XBatur v UM ABYX Heflenb Ha BbINONHeHWe
3afaHus NpM COBMECTHOW pabote?

LE3iM 3agava S. W. [Nepensmana. lNepenucka Aoknapa nopyvyeHa ABym

' MawmMHucTKam. bonee onbiTHas M2 HUX Morna Obl BLINOAHUTL BCIO
patory B 24, MeHee onbiTHas — B 34, Bo CKONLKO BpeMeHwn ne-
penuiuyT OHW [OKNajl, ecnu pasaensart mexay coboit paboTy Tak,
YTOOL! BLINONHWTL €8 B KpaT4yanlumii cpok?

EFAFE Umelowmxca fieHer XBatuT Ha LWKOMLHLIE 3aBTpaku Ha 24 yyeOHbIX
OHA uan Ha obeael Ha 12 gHeit. Ha ckonbko gHel xsatut 3Tux ge-
Her, ecnn 2aeTpakath M obepnatb B Wwkone?

[F3EW Mama ¢ A04KOM notpatMnu Ha yoopky keaptupbl 30 muH. Opua
Mama yopana Obl KBapTupy 3a 50 MuH. 3a CKONLKO MUHYT yopana
Obl KBApPTUPY A04L?

[E[E! (Ipeuwsi.) Baccelih HanonHusieTcsi 4YeTbipbMsi TpyGamu, U3 KOTO-
pLIX Nepeas MOXeT HanonHuTe GacceiiH 3a 1 OeHb, BTOpas — 3a
1 neHs, TpeTeA — 2a 3, yeTBépTan — 3a 4. 3a Kakoe Bpemsa Hanon-
HWUTCA BacceitH yepes yeTuipe TPyowI?
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(PIEW [lge mMawwWHbLl Bblexanu OAHOBPEMEHHO HaBCTpevy ApPYr Apyry w3
ropoaoe A U B u BcTpetunuck yepes 3 4. Ewé yepes 24 nerkogas
MallmHa npubsbina B ropoA, B. 3a CKONLKO 4acoB rpy3oBas MallvHa
poexana ot ropoga B po ropopa A?

[PIM B xoasiictee nop kaprodens sadata naowans 8 3 pasa 6onbluas,
yeM nop, kanycrty. lMoa kanycty 3ausTo Ha 36 ra mMeHble, Yem nop,
kaptodens. Kakas nnowane 3aHaTa nog kaprodens?

[FI7 A Neppaga rmaea KHAUMA coaepxuT B 3 pasa mMeHble CTpaHul, Yem are
Apyrue, BMecte B3stele. Tpu rmaeel BmecTe copepxar 276 crpa-
HUU. CKonekO cTpaHvL B nepeoit mase?

LPE0E Moct pnmHol 324 M uMeeT 4eTkipe Nponera, M3 KOTOpbIX ABa
B 2 pasa Kopoye ABYX APYrux, UMeloWmMx oauHakoeyio anvHy. Onpe-
apennte ANUHL I']pOJ"IéTOB MOCTa.

EFETN KeHrypy npeiraet B ANMHY Ha paccTosHUe, =
B 4 pasa Gonelee, Unn Ha 9 M boneluee,
4yem B BLICOTY. Ha kakoe paccTosiHMe KeM-
rypy npbiraer B gimny?

[FF50 Cnox B8 5 pas taxenee 0enoro Mepgeas.
bBenwit mepgeas Ha 3,6 T nerve cnowa.

CKONBLKO BECUT Kaxpaoe XueoTHoe?

B1229 il yyactusi B acradere pedsra pasge-
NUAUCHL Ha NBe KOMaHAbl. YTOOb! yYyacTHU-
KOB acTadersl B KOMaHaax crano nopos-
HY, yuuTens nepesén 3 uenoBeka ua OfIHON KoMaHakLl B Apyryio. Ha
CKONLKO YeNoBeK NepeoHavalbHO B OfHONM KoManze Obino Oonblie,
4yeM B Opyroin?

(F¥*H Y Cawwm n Butv Bmecte 160 mapok. lNocne toro kak Cawa pan
Bute 15 mapok, a Buta pan Cawe 19 mapok, 4ucno mapok y masnb-
YWKOB CTaNo OAMHAKOBLIM. CKONLKO MapoK OLINO Y KaXA0ro mank-
ynKa nepeoHavansHo?

[FFZH B nByx Mewkax 250 TenedoHHLIX XeToHoB. Ecnu ua opHoro Melu-
Ka nepenoxut B [pyroil 25 XeTOHOB, TO KONWYECTBA XETOHOR
B Mellkax CpaBHAWTCH. CKONLKO XEeTOHOR B KaXaoM Meluke?

LFFZN a) Cymma umcnutens U aHameHatens apodbu paBHa 32, yucnutens
Ha 2 MeHblle 3HameHatens. Hahpurte 3Ty ApoOb.

6) Yucnutens Ha 8 Gonblue 3HaMeHaTens, CyMma 4YUCIWUTENns M
3HameHaTens pasHa 34. Haiigure aty apoOs.

Mexpy ropopamu A n B paccroaHve 331 km. Ha nytu u3 A B B
ecTb ropog C, paccTosiHMe OT KOTOpOoro Ao ropoga A Ha 17k
oonelle, yem no ropopa B. Hailgure paccrosiive ot A no C ”
ot B po C.
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EF*I¥ a) Kuura B nepennéte crout 5p. Kuura Ha 4 p. popoxe nepe-
nnéra. Ckonkko CTOMT nepennér?
6) byteinka macna ctout 10p. Macno Ha 9p. popoxe OyTLUIKW.
Ckonbko cTout macno?

LF>7A Tpu noapku o6enyxusaior Ha depme 125 kopoe. CKONLKO O0APOK
notpebyetca ana obcnyxkupauusa 625 kopoB npu Toi xe Hopme?

EF>I M C KoHBellepa asTo3aBofa Kaxable MoATopsl MUHYTHI CXOQMT OfAMH
asToMo6unL. CKoNbKO aBTOMOGUNeit BeinyckaeT sasop 3a 1 y?

EFFIN Ha HekoTopoMm ydacTke 3amMeHuny crapble penbcbl JUIMHOR 8 M HO-
BLIMW penkcamn ANIMHON 12 m.
a) CxkonbKo NoTpedyeTcs HOBLIX PenLCoB, ecnu cHanu 240 crapsix
penkcon?
0) CKONLKO CHANWU CTapbiX PesisCoB, eCNn YCTaHoBMAM 240 HOBbIX
penscos?

LFETTH Koneco, oKpyXHoOCTb KoToporo 1,5 M, caenano Ha HeKOTOpoM pac-
cToAHMK 96 06opoTOoB. CKONLKO OBOPOTOB HAa TOM Xe PacCTOAHUW
caenaer KOneco, OKPYXHOCTL KoToporo 2,4 mM?

EFEYM Ona 16 ronos ckota Ha 36 aHei Tpedyetcs 1,92 T cyxoit nopctun-
ku. Ckonbko cyxoi noactunku TpeByetcs ana 20 ronoe ckota Ha
40 pHeir?

EFEF3 U3 A B B Bblluen newexofl co ckopoctuio 4,8 km/4. OaHOBpeMeH-
HO C HUM M3 B B A Bblexan eenocuneaucTt co CKOpPOCTLIO 10 I(M/'I,
KOTOPLIA foexan Ao A, NOBepHYN Hasaj v noexan c Tol Xe CKopo-
CTbIO. ﬂOfOHHT N BenocunegucT newexona ao ero npuxona B B?

“(FEEM a) 3a 14 Gpuraga manspoB noKpacuna MoSIOBUHY CTEHbl AoMa.
OcTtaBwylocs YacTe CTeHbl NMokpacun oauH 4enosek 3a 44, Ckonb-
KO Mansipos B Gpurape? 4
6) Bpurapga 3a nonaHA BLINOAHUAA 7 3amaHu. Ocraewyioca yacte
3a/laHna BLINOAHWA OOMH 4esnoBek 3a nonaHs. CKoNbKo YenoBek
B Opurape?

3
8) Bpuraga NAOTHUKOB BLINOAHWUNA 3 sapanua 3a nongHa. OcTae-

Lylca 4acTh 3afaHUA BLINONHWN OOWH NNOTHWK 33 NieHb. CkonLko
NNOTHUKOB B Opurape?

r) 3apnaya Jl. H. Tonctoro. Kocusl Ao/XHB! BEIKOCUTE ABa nyra. Ha-
YaB C yTpa KOCWUTb GONBLLIOK Nyr, OHU MOCne MONYAHA pasnenu-
NUCL: ofHa NoNnoBMHa ocTtanack Ha NepeoM nyre U K Bevyepy ero
AloKocuna, a apyras — nepewna KocuTL Ha BTOPOR Nyr, Nnowansio
BABOE MeHblue MnepBoro. CKONbLKO ObIIO KOCLOB, €C/W M3BECTHO,
YyTO B TeYeHWe cneaylowero AHA OCTaBLUYIOCA YacTk padoThbl Bbl-
NoNHUN OAWH Kocel?
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KPEZH 10 BetpaHbIX MesbHuL cmononu 200 yer-
- Bepteid pxu B 12 pHeit, pabotas B AeHbL
no 14 4. Mo CKOALKY YAcOB B fleHb AONX-
Hbl padoTarte 8 Takux Xe MefibHUL, HTOOL!
B 21 peHb cmonote 300 yeTBepTeit pxu?

[FETH a) Kaptodens copepxut 20 % kpaxmana.
Ckonsko Kaprodena Hago B3aTe And no-
nyuenusa 200 kr kpaxmana?

6) MNpu nomone pxu nonysaerca 75%
MyKW. CKONILKO PXW HAN0 B3ATh, YTOOLI MO-
nyunts 200 Kr Myku?

B) Mpy nomone nwenuusl nonyyaetca 80 % myku. Ckonbko nwe-
HUUbI Haflo B3STb, Y4TOOLI NonyYuTe 200 kr Myku?

r) MNonyyaembiil Npn cylwke BUHorpana u3iom cocraensetr 32 % ot
Macchl BUHorpaga. Ma ckonekmx KunorpaMMoB BUHOrpaaa nosy4ur-
ca 4 kr usioma?

[FE# a) Haiipute uucno, 20 % kotoporo coctaensior 50 % ot 200.
6) Haligute uucno, 10 % kotoporo coctagnsior 60 % ot 300.

LEEFA B 8001 Boawl pacteopunu 20 r conu. KakoBa KOHUEHTpauus pac-
TBOpa B npouextax?

[EETH a) Pybawka crouna 150 p. Mocne cHukenus ueHbl oHa ctout 120 p.
Ha ckonbko NPOUEHTOB CHUXeHa LeHa pyodaluku?
6) Toeap ctoun 690 p. Mocne cHuxeHus LeHsl oH ctouT 621 p. Ha
CKONLKO NPOLIGHTOB CHWXeHa LieHa ToBapa?

‘-".iT_sz ArpoHoM noacuuTan, YTo MMEIOWMEcs B X03aicTBe yaoopeHua co-
craensioT 80 % Toro, 4yto notpedyetca B Tekyuwiem roay. Ha ckonb-
KO NPOLIEHTOR HAM0 YBENMYUTE MMEIOLMIACS 3anac yaoOpeHuid, YTo-
Obl NONHOCTLIO o6Gecne4ynTs NOTPeGHOCTU Xo3aicTea?

(P70 Opa Mansuvka cobpanu 420 Mapok, U Yy OIHOr0O U3 HUX O0Ka3anoch
Ha 10% Oonblie Mapok, YeM y Apyroro. CKonbko Mapok Obino
y apyroro?

[FXTH Ha 3aBope 35% gcex paboTaloWMX — XEHUWMHL, a ocTaNb-
Hble — MYXU4UHLI, KOTOPbLIX Ha 504 yenoBeka OONbLLIE, HeM XEHLUMH.
Ckonbko BCcero pabouux Ha 3asope?

[F7*X a) Paanwocte uucen pasHa 20. OaHo M3 HUMX Gonblue ApYroro Ha
40 %. Hailpute mMeHblee 4ucno.
6) PasHocTt yucen paeHa 20. OQHO M3 HMX MeHblle APYroro Ha
40 %. Hailnute MeHbllee yucno.

[FIEN B konnekumu umeetcs 12 XykoB v naykoe. Y Bcex BMecTe y HUX
80 Hor. CKoNbKO B KONNMEKUMM XYKOB U CKONbKO naykos? (Y xyka
6 Hor, y nayka 8.)
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LFZTH 3apava 4. Moiin. Toprosewl, Npoaaer opexu ABYX COPTOB: OfHW No

: 90 uenToB, apyrvie no 60 ueHToB 3a kunorpamm. OH xouyeT nony-
yute 50 Kr cmeck no 72 yeHta 3a kunorpamm. Ckonkko ana atoro
notpedyeTcs OPexor Kaxaoro copra?

[FZCH Mewexon NPOWEN paccTOAHME MeXay CEénamM CO CKOPOCTLIO
4 km/u. Ecnu 661 OH Npoxoamn B Yac Ha 1 kM Bonblue, TO emy no-
TpeboBanock Obl HA TOT Xe NyTk Ha 14 MeHblwe. CKoNLKo Bpeme-
HW LWEN newexop U Kakoh nyTe OH npowen?

EFETH Noeapn npoluén paccTosHue Mexay NBYMA ropoiaMmu ¢O CKOpPOGTLIO
80 km/u. Ecnu Obl ero ckopocTb Obina Ha 20 kKM/4 MeHble, TO emy
notpetoBanock Obl HAa 3Ty noes3gky Ha 14 Gonswe. Haipute pac-
CTOfIHME Mexay ABYMA ropoaamu.

LEZFA TpakTopucT moxeT Benaxath none 3a 5 aHel. Yeenuuyue BuipaboTky
Ha 2,5ra B feHb, OH BLINONAHWA patoTy 3a 4 gHa. Kakoea nnowags
nons?

Y100l BLINONHUTL 3aflaHue K CPOKY, LieX AoMKeH Obil B AeHb W3-
rotagnvears No 30 npuGopos. MOBLICUB NPOM3BOAUTENLHOCTL TPY-
nOa, paboyue uexa CTanu U3roTasnveaTs B AeHb no 34 npubopa u
BLINONHUAKN 3afaHue Ha 2 AHA paHblue cpoka. CKoNLKo npubopos
HYXHO ObINO U3roTOBUTEL MO nnaHy M 3a CKONLKO ;meﬁ?

[FZEN 3asop monyyun 3akas Ha WM3roToB-
NeHue HEeKOTOpOro uucna MalluuH
K onpeaenédHoMmy cpoky. Ecnu 3a-
BopA, OyAeT BuINyckaTb eXefHeBHO Nno
250 mawwH, To K Cpoky Gyper wua-
rotoenieHo Ha 1000 mawuH MeHb-
we, 4yem 3akazaHo. Ecnm xe 3a-
goa OyaeT BbINYCKaTe eXeAHEeBHO
no 320 mMawwuH, TO K cpoky OGyper
wnarotoBneHo Ha 400 mawwuH Gonslue, yem 3akazaHo. CKONLKO ma-
WKH HAf0 M2roTaBNUBATL B @Hb, YTOOL! BLINOMHUTL 2aKa3 B CPOK?

EF=T8 Ecnm paspate yvawmmcest no 1 tetpapm, octawerca 36 Tetpapei,
a ecnu paspath no 3 Tetpaau, He xeatut 12. Ckonbko TeTpageit
M CKONLKO yyauumxcs?

P50 YyeHuKM coBMpaloTCa BLINUCATL rasery. ECNM OHKM COOepyT ¢ Kax-

; poro no 15k, To UM He xBaTUT 2 p., a ecnu Kaxauid BHECET no
25 K., T0 noayymtcs anwHUX 2 p. Ckonbko 6b1o yyeHnkos? CKofb-
KO CTOMT nojanucka Ha rasery?

[FiFN (Kurad, Is.) Coobwa nokynaioT eeuwb. Ecnv kaxasiin venosek

) BHECET no 8 (AeHexHbIX eanHnl), To M30LITOK paBed 3. Ecnn kax-
ALl YyenoBek BHeCET no 7, To HefocTaToK paeeH 4. Cnpawveaerca
KONWUYECTBO NIOAeiH U CTOMMOCTL BellW.
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FLEH (Kuraid, lls.) CooGwa nokynawoT kypuuy. Ecnu kaxawiit yenosek
. BHeceT no 9 (meHexHLIX eauHUL), To ocTaHetca 11, ecnu xe Kax-
pLi BHeceT no 6, To He xeatut 16. Haitk yucno niopeit u crom-

o MOCTb KYPULIbI.
{(*17W 3anava §. W. MNepensmana. [leoe ouvctunm 400 wryk kaptodens;
1 OfWH ouMLan 3 WTYKKM B MUHYTY, apyroi — 2. Bropo# patotan Ha
25 MuH Conblue, Yem nepeblil. CKonLko BpeMeHu patoTtan Kaxabiin?

EFEEM Cnon moxeT OexaTb CO CKOPOCTbIO, Ha 25 KM/4 Donbluen, 4Yem
mengenb. CKOpOCTL MeaBens cocraenser 3 ckopocTu cnoHa. C ka-

KOW CKOPOCTEIO MOXeT 0exarb Kaxgoe XWBOTHoe?

[FI# MNepean Opurana MoXeT BLINOAHWUTL 3apaHue 3a 564, a BTO-
pad —3a 1124. Macrtep paccuvtan, 410 paGoTy MOXHO OpraHu-
30BaTh TaK, YTO CHayana Haj BbINOSHeHMeM 3ajaHua oyaer pado-
TaTh NepBan Opuraga HecKoNLKo aHel (no 8 4), a 3ateM — BTOpas.
MNpu atom sapaHve OyaeT BuLINonHeHo 3a 8 aHell. Ckonbko gHen
nomkHa pabortate kaxpas Opurapga?

7
(FI7 A Ha npuMWKONLHOM y4yacTKe OfiMH Knacc okonan % BCEX [epeBLen,

3
ApYroi - ocrarka, a Tpetuilt — octaneHble 52 nepesa. CKonbko
[epPeBLER Ha MNPULLKONLHOM yyacTke?

(FLITN Patouuii uapacxoposan 3—25 3apnnarsl Ha ynnarty 3a KBapTupy, 2—52

OCTaBLWKWUXCH NeHer Ha NoKynky Bemei’L [Mocne atoro Y Hero ocra-
noce Ha 320 p. Gonkwe, YyeM OH M3pacxogoean. Kakoea zapnnarta
patoyero?

PN B pea marasuHa 23aBe3nu a6nox nopoeHy. B nepsom MarasuHe
npoaanu TpeTtL Bcex A6noK 1 ewe 30 kr, BO BTOPOM MaraamHe npo-
[anu yereepTh Beex sI0noK u ewe 40 kr. ocne yero okasanock,
4yTO AGNOK B MarasuHax npopanu nopoBHy. CKoNbKO AGNOK 3aBes-
W B KaxXaulid maraavH nepeoHavyansHo?

P10 B HaweMm Knacce ManbuvMKoB U IeBOYEK NOPOBHY. Ha WKoNLHLIA Be-
Yyep NpULLAK NOMIOBMHA BCEX MaNbyvKOB U elle 3 Manbyuka, TpeTh
BCex AeBoyek M ewe 6 pesoyek. Okazanock, YTO Ha WKOMLHLIA Be-
yep NpULLIO MankYMKOB U IeBoYeK NopoBHy. CKONLKO BCero yda-
WKMXCa B Hallem Knacce?

Ha Bonpoc: «Kotopeiit yac?» — 6uin gaH oTBeT: "é NPOLIeALIMX Ya-

COB OT NONYyHO4YW OO0 Cero BpemMeHn paBHbI g 4YacoB, OCTaBLUMXCH
no nonygHusi». CnpalvBaeTtcs, CKONLKO Ceiyac BpeMeHu.
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LFZ7X Bepéexy AnvHoil 28 M Hano paspesatb Ha 3 yacTu Tak, YToObl BTO-
paa yacTtk Owina B 3,5 paza, a Tpeted — e 2,5 paza Gonklwe nep-
BOW. HailpmMte anvHy Kaxpoh yactw.

OauH YyenoBek CNpocwn CBOEro NpUATens:
— CKONbLKo net TBOemy ChiHy?
— Ecnu K Bo3pacty moero chiHa NpuoaBMTL CTONLKO Xe Aa euwe
nonouny, To oyper 10 ner. CKonbko Xe neT cbiHy?

(P27 OpHoro yenoeeka cnpocunu: «Ckonbko Bam net?» Ha yto oH or-
BeTun: «Korga s NpoXuBy ellé NosioBUHY, Ja TpeTb, [a YeTBepTb
MOUX TenepelHux net, Toraa mHe O6ynet 100 net». Ckonbko net
aTOMY 4enoBeky?

EF33] NetwT cTan ryceil N HaBCTPeYy eit OaWH rych.

: — 3ppaecTRyiTe, CTO rycei! — ckazan ryce.
— Hac He c10, — oTBeTUN BOXAK cTau. — BoT ecnm Obl HAc GbiNo
CTONEKO, ell.Lé CTONLKO, Aa rnoncronsko, na 4Yeteepte CTONLKO, Aa
elé Tel, Nycb, C HAMW — BOT Toraa Okl HAC GkINO CTO ryceit. Ckonk-
KO ryceit 6uino 8 crae?

7"@33 Y mansuuka B konnekumm 6o 210 poccwiickux mapok M 65 uHO-
cTpaHHbIX. Korpa emy nopapunu ew@ 25 mMapok, TO POCCHMIMCKMX
MapoK ctano B 3 pasa 6onblle, 4eM MHOCTPaHHLIX. CKONLKO poc-
CUIACKMX MapoK MOAAPUAN MaNkYnKy?

“LF5M Onuy 32 ropa, cuiHy 8 net. Yepea ckonbko ner orel| Gyaer:
a) 8 3 pasa craplwe cbiHa; 06) 8 5 pa3 crapwe cbiHa?

Bparty 12 net, od 8 3 pa3a crapuwe cBoel cecTpul. Yepea cKonLko
net oH Gyner B 2 pasa crapwe cBoel cectpbl?

a) Celtyac mama 8 8 pas craplwe ceoeit flouepu, a uepes 4 roaa
oHa Oyfet crapwe poydepu B 4 pasa. Ckoneko net fovepu ceinyac?
6) bpar 8 3 pasza crapwe cecTphl, a 4yepe3z 5 ner oH OGyger
B 2 pasa crapwe cectpbl. CKonbko ceiyac net 6paty U CKONMLKO
net cecrpe?

‘—'CEZD_I Oteu cTapwe chiHa Ha 24 ropga. Ceityac oH cTapue cbiHa B 3 pasa.
Yepea ckonuko net orel, dyper:
a) B 2 paza craplue cbiHa; 0) 8 5 paa crapwe cbiHa?

LF7i8 B neyx oupoHax 70 n Monoka. Mocne Toro Kak ua Kaxaoro 6uao-
Ha npopanu no 20 n Monoka, B 0AHOM OcTanock B 2 pasa Gonklue
Monoka, yem B apyrom. Ckoneko monioka ObUIO B KaXOoOM OuaoHe
nepBoHavyanbHo?

“iF¥rN [igoe enn cnuesl. OguH ckasan apyromy: «[lait MHe cBou age cnm-
Bbl, TOrA Yy Hac CNve OyAeT MOPOBHY», HA 4YTO APYrOi OTBETWN:
«Hert, nyywe Tol Aait MHe CBOM [IBeé CNMBLI — TOTAA Y MeHs oyaer
B [iBa pasza Oonble, Y4em y Tebsi». CKONLKO CAWMB Y Kaxporo?
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F7£H 3anava bxackapel. Hekto ckasan apyry: «[ait mue 100 pynuit, u 1
- oyny Bogoe Goraye Tebs». Jpyr otBeTun: «[lait Thl MHe Tonsko 10,
U 7 CTany B 6 paa ooraye 1ebf». Ckonbko 6bino Y Kamoro'?

E}IQ(rpeumJ Ocnvua U Myn WM BMe-
CTe, HarpyxeHHble Mellkamu pag-
HOro Beca. Ocnuua Xanoganachb Ha
TAXECTb HOWMK. «Hero Tl Xanyelb-
Cfl, — CKasan Myl —ecnM Thl MHe
aallk 0auH TBOW MeLloK, MOl HOolua
cravet Bagoe DoMblWe TBOeH, a ecnu
A pam Te0e OAMH MELIoK, HalwwW rpy-
3bl TONLKO CPAaBHAKTCHA», CKONLKO
MELLKOB ObINO Y Kaxaoro?

ir7i ¥ 3agava J1. Oifinepa. Myn u océn He-

: CNWU rpya BeCOM B HECKONLKO COTeH
Kakmx-To eauuunl,. Ocen, xanysck Ha CBOIO cyably, ckasan myny:
«MHe HyXHO TONLKO CTO efvHWL, TBOei Howw, 4yToOLl MOfA cTana
BOBOE TAXenee Teoei». Ha 210 Myn emy otsetun: «[a, 3aTo TaK,
HO @cnK Obl Tl MHE OTAAN CTO eAUHULL U3 TBOEI HOLIKM, TO A Bbin
Obl HarpyxeH BTpoe Gonbuwe Tets». Kakoro Beca Obina Howa ocna
W Howa myna?

B1276. 1 Teneps BABoe DONLLWE NeT, Yem OLINO Toraa, Korpa Mol opar
Obin B Moem BospacTe. Korga mMHe Oyaer CTONLKO NIeT, CKOMBLKO Te-
nepe OGparty, T0 HaMm BMecTe 6ypeT 98 net. Ckonebko net kaxpomy?

(P77 A KyaHeuuk npsiraet no npsaMoi GonslWnmK npsbkkamu no 12cm wm
MasibiMK NpLKKaMu no 7 cm. CMOXeT M Ky3He4Yuk M3 O[HON TOYKU
NPAMOIA NonacTk B APYrylo, éCNu paccTosiHue Mexay HUMu 3 cm?

(P78 KyaHeunk npbiraet no njockoct B Ni06OM HanpaeneHun npbbxkka-
MK No 12 cM. CMOXeT NI KY3HEUYMK U3 OIHON TOYKM NAOCKOCTK No-
nacTk B ApYrylo, ecnu paccrosHue mexay Humu 10 cm?

(P78 Paspexste NpsIMOYroflbHUK Mo NPAMOW IMHWM Ha [Be 4acTu Tak,
YTOOLI M3 HUX MOXHO OLINO CNOXWTL TpeyronLHuk. Hailpure npa
PasNUuHLIX pelleHns 3agayu.

EFIN a) Tpotyap wvpuHoit 3M M anvHoi 60 M BLICTUNAIOT OETOHHLIMK
nAMTaMK, Kaxaas u3 KoTopsix umeeT ¢GopMy kBagpata CO CTOpO-
Hoit 50 cM. Ckonbko notpebyertcst NanT?
©) Mon B BaHHOI KOMHATE BLICTWNAIOT KepaMUYECKMMU NAUTKaMW,
Kaxpas u3 KoTopbix uMmeer GopMy KBagparta co CTOPOHOM 12 cM.
CKONLKO HYXHO KYNWUTbL YMakoBOK MAMTOK No 48 nAuTOK B KaXO0WM,
ecnu pasmMepbl nona BaHHoW komHatel 1m 80cm v 1m 50 cm?
Yytute, 4TO B BaHHOI KOMHaTe Macrtepa aenainT 0OPTUK BbICOTOMR
B NOANAUTKA M YMEIOT pe3aTb Kepamuyeckue MIUTKM Ha 4acTu.
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EFZIH a) KopoGka umeet ¢opmy NpsaMoyronsHoro napannenenunepa. Eé
AnvHa paeHa 28 cM, wupuHa coctaenset 0,5 gnuHel, a BLICOTa CO-

CTaBASET = WMPUHLI. Hailaute 06LEM KOpPOOKW.

6) [lnMHa CTpOMUTENsLHOro Kupnuua 25cM, LWMpuHa cocTaenaer
0,48 pnuubl, a Beicota coctaenaeT 0,26 anuHbl. Boipasute o6bLEM
KMpnuya B KyOMHecKMX JeuumMertpax.

LFZFH B kunorpamMmoRoit nauke caxapa copepxutca 180 kyckoe caxapa.
Kakosa macca kaxporo kycka?

BuipaauTte 00bLEM nauku caxapa, pasmepbl Kotopoit 5,5 cm, 11,5 cm
n 17,5 cm, B kyOuyecknx geuumertpax. OTBeT OKpyrmuTe [0 COTbIX.

a) MoxHo nu Hanucatk 45 pasnuuHbIX ABY3HAYHLIX YMCeN Tak, 4To-
Obl cpen HUX He GbiNo ABYX uucen, palowwmx B cymme 1007
0) MOXHO N1 HanucaTh 55 pasNuyHbIX ABY3HAYHLIX YACeN Tak, uTo-
Obl Cpefit HUX He ObINO ABYX uyucen, palowmx B cymme 1007

a) B kopoOke nexat 5 kpacHbix U 5 seneuuix kapanpawein. Ka-
KO€ HauMeHblUee YUCNO KapaHjaweil HYXHO B3fiTb M3 KOPOOKWU He
rnapa, uyTobbl Cpepu HWMX OKasanock 2 Kapadpawa ogHoro ugeta?
2 KkapaWpala pasHbix upetos?

0) B kopoOke nexar 5 kpacHblX, 5 3enedslx 1 5 cuHux kapanpa-
weit. Kakoe HaMMeHblUee YUCNO KapaHaawei HYXHO B3fiTb U3 KO-
POGKM He rnaasa, YToObl CPeAu HUX OKa3anock 2 KapaHpalla OfiHO-

; ro ugera? 2 kapavpawa pasHeix ugetop?

“EF7 CrypeHT 2a 5 netT yud6el cpan 31 aksamed. B kaxpgom cnepylo-
wem rofy oH cpaagan Gonblie 3KIAMEHOB, Yem B MNpeabayliem.
Ha nsatom kypce sk3aMeHOB ObINO BTpoe DONblue, YeM Ha MepBoM.
CKONLKO 9K3aMeHOBR ObIIO Ha 4YeTBEpTOM Kypce?

“CF77 A MNpepanve noBECTBYeT, YTO LApL [MEpPOH NOPYYMn MacTepy MaroTo-
BUTL KOPOHY WM NpWKasan BbIAaTk eMy HeoOXOAWMOe KONWYeCcTBO
30M10Ta U cepebpa. Koraa kopoHa Gbina focTasneHa, B3gelunBaHue
foKasano, YTo OHa BECUT CTONLKO Xe, CKOMLKO BeCWNU 30/10TO
1 cepeOpo. OgHako NpaBUTENIo NOHECHM, YTO MacTep YTaun YacTkb
30/10Ta, 3aMeHUB ero cepetpom. [uepoH npuzean Apxumepna
W MPeANIOXKWN eMy ONpefeNTh, CKOLKO 30/10Ta U cepedpa 3akiio-
YaeT M3roTOBNEHHAs KOPoHA. ApxuMef, pelunn 3ajiady, MCXoas u3
TOrO, YTO YACTOE 30110TO NPW B3IBEIIMBAHMM B BOfE TepseT aBaj-
uaTylo [OMO CBOEro Beca, a cepetpo — pecatyio gonio. Onpege-
NATe, CKONLKO 30/10Ta YTaun MacTep, ecnv emy Bbiaanu 8 kr 3010-

Ta U 2Kr cepeGpa, a KopoHa Becuna B Boje Q%Kl‘.
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MreaMeETHLIA YKASATENAD

‘BeomoTHas penHuMHa umcna 48
Abenueea Touxs 214
CeNHMYMHHEL OBPATHO MPONOPIHOHAN k-
usie 18
— ojnopopnuie 6
NPAMO TPOTOPIHOHAILHLIE

BaauMHo olHO3HAYHOP COOTBETCTRHE
211, 215
Brpaskenue Gykpernoe 127
padux 219
legapropa cucTeMa koopaunar 213
Jlwarpamma kpyropas 31
— cronbuatas 217
Jlnuna orpymuoctn 208
— orpeaka 204
Jlpobn pecatnunas 142
Gecikonetnasn HelepuoaM-
yeckas 198
nepuognueckan 192
— — wxoneunas 188
Jlpo6n orpunaTennuas 87
lepkaJibias cumMerpua 180
Buag  npulAHKEHHOrO  paBeHCTRA
169
Auauenve OGYKBOHHONO BLIPAMCHHS
128
loopauHaTa ToukH 211
Koopauuatuas nnockoers 213
KoopauuaTarie noayocH (MoJOMH-
TenLHAd M OoTpHNaTennLHan) TH
yrau (uersepru) 214
Koopauuatim Toukn 214
Kopenr ypasnenns 120
“acmTab 9
— yucaennui 9
Monyne umena 48
llavaneHas Touka T4
Upauuaara Toukn 214
Ocuopioe croierno gpobu 90
------ nponopuuy 15
Ock abenuee 213
— koopauuarnan 74, 210
— opamHar 213
— cumMmerpun 133
Ornomensue 5
Uapannenorpamm 44

IInornoers pemectna 6
Ilnockoers cummerpun 181
IMnomanes kpyra 208
Mpubausxenne pecsaTHunLx apobei
169
¢ uaburkom (coepxy) 169
— ¢ HegocTaTKOM (cHuay) 169
¢ oxpyrinennen 169
Hpomuune 42
Tponopnus 14
Ilpouent 23
IlpouenTur npocrie 164
caoxcnnie 165
Vaapajakl ecATHYHOH apobu 143
Pan nenwx uncen 46
CHMMETPHA OTHOCHTEJNBLHO [JIOCKO-
cru 180
upsamon 132
— — ToukH 76
Cobrirus panHonoaMmoxkibie 37
Cpestnee apudMeTHIECKOe HOCKONh-
kux umcen 116
Crenens uncaa 62
Upanenus 44
Yron noausii 31
— nentpansubii 31
Ypanuenane 120
UMrYpa, CHUMMETPHUYHAS  OTHOCH-
TensHo npsamoi 134
— — — ToukH 77
DUrypel, CHMMETPHUHLIE OTHOCH-
TeaLHo npaMoi 134
— — — Toukm 77
dopmyna 128
opMyna npocTHIX npoienTon 164
— enomuulx npoucnros 165
lentp cuMmerpun 80
Iludpa anavamas 170
‘Imcna psaumuo obparuue 103
— peiersuTensane 199
— HWppanHonaJdbieie 199
— npoTuRononoscHnie 47, 87
— panmonansuie 90
— nessie 46
Yueno = 208
Usensl oTHOmeEHHUS 5
nponopuuu 15
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DrgeTo

rTnAEA 1
10. 0) %; 6) %; 1) % 27. 1:3000; 180m. 36. n) 500 u 400 p.; 6) 360 n
540 p. 39. 50 u 40 erpanmi. 42, 45 » 15 km. 43. 15000 p. 53. a) g; 6) I%;
2 1 3 1 1
B) Sg. r) 4-2-. 57. a) L 6) 2° B) 70; 1) e 74. 18 kr. 77. a) 3a 4 aus; 6) sa
40 puei. 78, Ill)% M. 79, 16 kocnon. 81, 540 kM. 82, a) 3a 6 u; 6) aa 8 anei.

91. a) 6 HBO mun; 6) 36 km/u. 105, a) 7%1‘; 0) 5%7; 1) 90 7. 106. 9% T

107, 248 ¢ onosa wu 152 r csunna. 115, a) 80O namunouer; 6) 300 cemsin.
117. 80 %; 125 %. 119, a) 48 %; 6) 52 %. 122, 6) 192 manvunka. 126, 40 pe-
ranein. 127, a) 20 km. 144. a) 13, 19, 31, 39, 91, 93; 6) 11, 13, 19, 31, 33,
39, 91, 93, 99. 145. a) 10, 15, 50, 51; 6) 10, 11, 15, 50, 51, 55. 148. 24 cno-
cobamu. 151, B) 120; 118, 152, a) 24 cnocobamu; 6) 24 cnocobamu; B) 12 cno-
cobamu. 153. 8 cnocobamu. 154, 8 cnocobamu. 157. 28 napruit. 158. Tpem

npuarenaM. 159, a) Jisym; 6) tpém; B) uerwhipéM. 161. 7 wan 15. 162, a) -:;:

6) %; ) %; M i 164. a) %; 6) ; 166. % 167. % 168. 3—‘4 169. é

3

1TLa) s O B3 D 2% 6% D D Wi
173. a) %; (] é; 2) %: r) 0; n) 0; e) 1. 174. % 175. Her. Ua uernipéx pos-
MokHBIX cayuaer 00, OP, PO, PP oaun GraronpHaTen A NEPROFO MIPOKa
W JiBa — Juis proporo. 178. a) %g 6) %; B) % 180. 3a 7 menens. 182, 48 aun.

183, 1 kr. 184. 80 oron. 189. Ha 21 %. 190. Ha 19 %. 191. louusunack Ha
1%. 192, Ionusunacs na 1 %.

rnABA 2

222, a) 13; 6) 17; 8) 13; 1) 17. 241, a) —528, —400, 0, 236, 400. 242, a) 367,
12, 0, -8, -250, -400. 256. a) 1; 6) 3; B8) -3. 259. a) —-200; &) —200;
B) —140; r) 1645; n) -290; e) 1432. 274, B) 0. 275. 6) -50. 279. a) 19;
6) -3. 287. 6) -2; n) —6; r) —15. 288. 6) —12; 8) -T7; r) —-22. 298. a) 10;
6) —101; ) 6; r) =50, 301. a) —30; 6) —56. 310, a) —5H85; 6) —11 040; B) 4040,
319. a) 1; 6) ~1; B) 1; r) —1. 323, a) 108; 6) 9. 328, a) 12; 6) 108; g) -81.
329, a) 6; 6) 10. 339. a) —5; 6) —5; B) —8; r) 90; a) 8; ¢) —8. 342, 6) —3863;
B) 15246; 1) -611; n) -262. 343. a) —114 336. 346, a) 27 600; 6) 9800,
353. a) 56; 6) 6; v) - 1000; r) 2500; 1) -83; e) —225. 361. a) - 100; 6) — 1000;
B) 3000; r) =10000. 372, a) 356; 6) —628. 381. a) 9; 6) 143; u) 7; r) 77.
385. a) -200; 6) 200; w) 200; r) -500. 414. Hanpumep, -10, 11, -10, 11,
—=10. 420. a) 7; 6) 12; 8) 11; r) 3. 424, ler. 434. a) 6 aneit; 6) 75 npann-
Kor; B) wepea 6 u; r) 60 apmumn.
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rnALA 3

164, a)%; 8) -%; ») % 466. a) -1; 6) -16; B) —6. 489, -%. -%.-%.
492, CyuiecTsyloT, HalpHMep: =30’ —-%, -%. 500. a) 1%; 0) %; B) l%.
513, a) —=5 6) —5 ) —35 1) —3. 526, ) 2 6) 175 B) I3 1) —oms ) o
e) —53. 535, a) 255 6) 13 8) —143 1) L. 550. ) 1; ©) 13: 8 4 1) 1.
554. 6) —1‘%; B) —3. 561 a) —9%; 6) f—‘g B) 3-1: 1) % 568, a) —32;
6) —25%; B) —4%; r) —1%; 0 11%; ) 1%. 588, 1) —17%; 6) ~2%.
604, 1) 125 1) 151, 606, 2) 235 6) 555 B) 135 1) 4. 624. ) 33 6) — o

1 1 2 2 1 2
n) —‘g, r) 6; n) 1‘5, e) 9; w) 0; 1) —E‘E. H) E;' 627. n) 6; ¢) ‘-2‘-, ) ]47:;.
635, a) x4+6+x=18;6) x~6+x=18. G38. a) 18 u 6 rpubor; 6) 21 u 412 Kuu-
ru. 640, a) 16 usinnar; 6) 12 yrar. 641, a) 56 u 68 m; 6) 7% H 8-15 M.

646, 5 kower, 647, 6 cobax u 4 Kowku. 651, 36 yuennkon., 652, 28 yuenn-
kos. 658.6) 11; B) -2; r)-3; n) 17. 659. a) 4; 6) -6; 8B)4; r) 5.

660. 1) 210; 6) 3%; B) 1. 663, P=2(a+b); a) 10cm; B) 10cM. 666, V=abe;

a) 30 em®; 6) 8em®.  670. a) 135km; 6) sa 4u. 671. a) 6u; 6) 8 oxon.
673, a) (50x+8) kw; 6) T, 674, —"mu; @) 12mw; 6) 21 M.
680, a) 25 u 12; 6) 30 » 18. 708, 1000 km; ne momer. T16. 2376 paxexanos.
721. 150 sonormx. 722, YViasanwne. Cnauana BuYHCIHTE, KAKAS YACTL 3a-
naca ToIIMEA TpaTHTes Ha | KM nyTH no Tedenuo u obparno. 723, 9600 km.

rnABA 4

738. a) 1,79 m;  ©6) 1,12 p.;  8B) 0,06 an%; 1) 0,026 Mm% p) 2,31 km/c;
e) 2,4 km/u. T51. Hanpumep: a) 0,61; 6) 0,482; ») 0,653. 765. a) 2,6;
6) 4,88; B) 2,92; r) 12,6; n) 8,05; ) 8,13. 766. a) 13 cm. 768, a) 144 cm;
6) 10,6em;  w) 11,4em. 769, 30,Tm2. 774, 1288, 4p.  T76. 20,5 km/u.
786. a) 48,4 am; 6) 35 am; B) 39,67 am; r) 0,25 am. 803, a) 171,18; 6) 1723,8;
B) 5,4208. 821. a) 0,06; 6) 0,04; 8) 0,0002; r) 0,0005; g) 0,005; e) 0,0025.
832, a) 4,7225; 6) 21,481. 839. 160 penscop. 840, 3,8 u 4,51. 843, 14,8
u 20 Mm% 845. 17,5p. 846, 3,6, 4,5 u 5,4 km. 849. a) 5,5; 6) 20. 851. a) 0,85;
6) 0,65; n) 20; r) 10,5. 8538, b0 wr, Ywrr, 1,1257; 75 %. 859. 140 wr,
122,5 kr, 0,63 . 862. 168 p. 865. Her. 867. a) B 1,44 pasa; ua 44 %; 0) ua
19 %. 891. a) -0,5; 6) 0,094; ) -0,255; r) —17,81. 893. a) —4; 6) 3; 8) —1,6.
894. a) —I%; 6) —%; B) —53%; r) 3%. 895. a) -0,125; 6) —%; B) —41.
900. a) 0,345; 6) 0,765; ») 0,023; r) -0,344. 901. a) 1,24; 6) 3,67; n) 2,58;
r) 2,56. 002. a) 1,25;6) 1,24; 1) -7,02;r) 0,13.911. n) a+b=3,4;a-bh=3,2;
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6)a+b=1,3; a-b=-3,9; B)a+b=0,2; a-6=-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 manwuuxon. 926. 4000. 933. Ha 33,1%. 934. 3a 4 roga. 946. 3a
256 muu. 954. 15 ner. 955, a) 12 ner; 6) 10 ner.

rnmaen s
959. a) 2;6) 2 3;8) 2u T;r) 21 3. 966. a) 19,575; 6) 12,96; B) 5; r) 2,15;
n) 0,55; e) 4; x) 2,01; a) 5,2. 982. a) He Goawme 6 wucpp. 984, r) 3%;

) i]i%‘ e 2L "37 1003, a) Jlas a>0; 6) ans a<0. 1008, a) 7,06; 6) 4,63;

n) 12,68; 1) 12 77. 1004, a) 4,144; 6) 8,428; 8) 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; s) 3; 3,6; 3,61.
1028, a) 3,1; 3,19; 3,191; 3,1919. 1038. O pasusl. 1040. (87— 16) cm?.

1043, llponeser. 1069, (0; 1). 1070, (-3; 0). 1092, la ll— . 1093, 35,5 %.
1094, 5u. 1101, 4 u 4,5 u. 1102, ]6 auuapa. 1103. 9,2 quopuna. 1104. 4,8 p.

SAAAHNS ANA NOSTOFEHNS
1110. 6) 198; 5) 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; 1) 5100. 1134. a) 1—- 6) 1_- B) 18—-. r) 4—
1145. 6) 405; n) 2997 r 13; p) 72. 1143. a}x 4, y= a g 1153. a) 6
6) 90. 1157. a)--- 6) 0,34. 1158, a) 7- 6) 1--. u)ni 1161, 1) 3,8; 6) .;—

B) 17; r) 15. 1162, a) 14,3; 6) l-lg. 1177, He xsarur. 1178. 291 u 363 kr.

1179, 2201 232.1180. 33 v. 1181, 22 nusn. 1182, 24,1183, 3a3 4. 1184, 78 p.,
42 p. v 24 p. 1185, 99 p., 51 p., 27 p. 1 15 p. 1190, 3a 24 ¢. 1192, a) 3,5 mun;
6) 16,56 mun. 1193. a) Yepea 3,6 u unu uepes 4,5 u. 1209. Xearur. 1211. 3a

1,2u. 1212, Ha 8 aueit. 1213. 3a 75 mun. 1217. 69 crpanun. 1224, a) %;

6) % 1226. n) 0,5 p.; 6) 9,5 p. 1231. 3% . 1232. Jlorounr. 1233. r) 8 kocuon.

1234, llo 154 B genn. 1243, 8 sxyxon, 4 nayka. 1244, 20 kr no 90 nenron u
30 xr no 60 uenros. 1247, 50 ra. 1248. 510 npuGopos sa 17 jneit. 1249, 300 ma-
mun. 1250. 60 rerpajein u 24 yuammuxca. 1251. 40 yuenukos, 8 p. 1256. 6 u 2
ausi. 1257, 200 pepesnen. 1258, 700 p. 1260. 36 yuampxcs. 1261, 7u 30 mun.
1262, 4, 14 w 10 M. 1263. 4 rosga. 1264. 48 ner. 1265. 36 ryceit. 1266. 15 ma-
pok. 1267. a) Yepea 4 roaa; 6) 2 rojga nasajn. 1269. a) 3 roaa; 6) 15 u 5 ner.
1270, a) Yepes 12 ner; 6) 6 ger nasan. 1271, 30 u 40 a1, 1272, 10 u 14 caus.
1273, 40 u 170 pynmit. 1274, 7 u 5 memxon. 1276, 28 ner m 42 rona.
1281, a) 784 cm®; 1,95 anv?. 1283, 1,107 am®. 1286, 8 sxsamenos. 1287, Macrep
YTARN 3 KI' 30J10TA.
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