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YcnoBHble 0003HaAYeHus

B 06bACHUTENBHOM TEKCTE WCMONb3YI0TCs cneaylolime o603HaYeHns:

— uHdopMaLMsa, HA KOTOPYK Hago ob6paTuTb BHUMAHUE;

— VHpOPMAaLMA, KOTOPYIO HAA0 3aroOMHUTL;

V] — camas BaxHas UHdopMaLMsa, KOTOPYID HAA0 3HaTb HaU3YCTh;
, — BOMPOCHLI A9 CAMOKOHTPONS;
o
@® — MecTo B y4eOHOM TekcTe, rae MOXHO MPOBEPUTb, XOPOLLO S MOHSTO MPOYUTAHHOE,

oTBe4dYada Ha BOMpoOChLlI AJid CaAMOKOHTPONA.

3agaHns B NyHKTax pas3buTbl Ha TpW rpynmnbi:

m — nns paboTbl B KJacce;
— 0151 NOBTOPEHUS. YNpaxHeHUs1, B KOTOPbIX ecTb HoMepa: 1), 2), 3), 4) n 1. ., — npea-
Ha3Ha4YeHbl i CaMOCTOSATENbHON paboThl NO BapuaHTam;

‘)ﬂ — Onsa gomaluHein paboThl.

B cucteme 3agaHuii Takke BblOeneHbl YpakHEeHUs:

— [ns rpynnosBoi paboThbl;

5.91 — QAna yCTHOrO BbINOJIHEHWS.

B npoBepouHbIX paboTax 3a[aHWs MOBLILEHHOrO YPOBHSI CIIOXHOCTU BbloeNeHbl * .

B TekcTe y4ebHMKa BCTpevaloTcs cneuuvanbHble PyopuKNA:

N s
B pybpuke, OTMEYEHHOWM CnaBAHCKMM 0003HayveHuem 4ducna 1000, Bbl HaNMOETE WH-
Ny dopmaLuio, CBA3AHHYID C UCTOPMEN BO3HMKHOBEHUS U Pa3BUTUS MaTeMaTUKW.

G B pybpuike, OTMEYEHHOWN CnaBsHCKOM OYKBOWM «CNOBO», AaHbl NMPUMEPHI MPaBUIbLHOWN

A0B0 MaTemMaTniyeckom peun. Ecnn Bbl N3bACHAETECH YETKO, TO ObICTPEE CMOXETe AOHECTU
CBOM MbICN N MNONYYUTb HYXKHblEe OTBETbl Ha BOMPOCHI. [MpaBuibHAA peyb MOMOXET
BaM YCMELWHO Yy4nTbecsl, ObiTb YBEPEHHbIMU B cebe.

B pyOpuke, OTMEYEHHOW CnaBsiHCKOW OyKBOW «Bedu», OaHbl 3a4a4yu, KOTOpble pac—x

LLUMPAT BallM 3HaAHUA MO MaTemMaTtuke, NMomMoryT noarotoBMTbCd K onmMMnuagam, Ha-

- yyaT CTPOWUTb JIOTMYECKYIO LIENOYKy PacCyXOeHWi, UCronb3ya HabnoaeHus.

J

bl MSATU, BHAMAHUSA, BOOOPaXKeHUs, MblluiieHns n op. PasBuTue aTux KayecTB MOMOXET
BaM B y4&Ebe.
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II B pybpuke, OTMEYEHHON CaBAHCKON OYKBOW «Libl», AaHbl 3a4aHusa 019 pasBuTUS na-
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I'maBa II
PaIlimoHAaJIbHEIE
YliCIia

§ 4. lencTBUN C paunoHasibHbIMU YUCIaMM
§ 5. PewweHune ypaBHeHUM
§ 6. KoopaouHaTbl Ha MJIOCKOCTMU

Bonpochkl n 3apga4v Ha NOBTOpPEHune
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KJIIOHEBBIE CJIOBA:

MNOoJ1IOXUTEJIbHbIE
qyncna
oTpuuaTtesibHble
qyucna
HEenoJIOKNTEJIbHbIE
n HeoTpumuarTesib-

Hble Yncna
e Ha4daJ10 KoopaunHaT
e KOOpAMHaTHada
npamas
o KOOp,D,I/IHaTa TO4YKUN
Ha NpPsMon
a 6
AOC AOC
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_Puc. 4.

§ 4. Alencreus
C paunoHaNIbHbIMMU
yucnamm

24. MonoxurtenbHbie
M oTpuuaTtenbHble Yyucna

C nomMouwpblo HaTypasbHbIX M OPOOHbLIX YMCEN MOXHO 0003Ha-
yaTb pe3ysbTaThl CHETA N U3MEPEHUIA.

Hanpumep, B wecTtom knacce 34 y4deHuka, OamHa oTpe3ka
3
4Z oM, Macca naketa 3,5 kr.

Mpy n3mMepeHun TeMmnepatypbl BO34yXa 9TUX YUCES yXe He-
nocTtaToyHo. Ecnm ctonbuk TepmMomMeTpa NOAHSANCS Bbllle OTMET-
kn O (puc. 4.1, a), To roBOpAT «2° Tenna» UAn «nac 2°. MNuwyT:
+2 nnm npocTo 2.

Ecnn xe ctonbuk TepmomeTpa Haxoamtcs Hmxke oTmeTkm O
(puc. 4.1, 6), To roBopAT «3° MOpO3a (X0n04a)» NN «MUHYC 3°».
Mawyt: -3.

Yucna co 3HaAKOM «+» Ha3blBAOT MOJIOXUTEJNIbHbBIMWU U NU-
wyT: +3, +5. Yncna co 3HaKOM «—» Ha3bliBAIOT OTPULLATESIbHBIMU
n nuwyt: -3, -5.

OTpuuartenbHble 4Yucna, Kak U MNOSIOXUTENbHbIE, TaKXe OTMe-
yalT Ha KOOPAMHATHOW MPSIMON, HO cneBa OT Touyku O, Ha ny4e
OM (puc. 4.2).

M D (0] E C N
— >
-5 -3 0 +3 +5

Puc. 4.2

Jlyd ON 3apaéT NOAOXUTESIbHOE Hamnpas/ieHME Ha NpPsaMONn
MN, a nyd OM — oTtpuuaTtenbHoe. [lonoxmTensHoe Hanpasse-
HME OTMeYaloT CTpenkon (puc. 4.2).
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N++5
K ¢ +4,2
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S 4

T
1 52
Dt 2%
R -4,2
MAF—S
Puc. 4.4

G Yncna +5; -4,2; —8% yuTalT TakK:

e [1JIIOC MSITb;
e MUHYC 4YeTbipe LieJibiX ABE [ECSAThIX,
® MUHYC BOCEMb LIeJIbIX OoAHa 4YeTBépTas.

Havyano otcyéta (Hayano koopguHaTt) — Todka O oTvpenser
NOIOXUTENbHbLIE YMCAA OT OoTpuUaTenNbHbIX. Yncao 0 He saBraseTcs
HU MOJIOXUTESIbHBIM, HU OTpuuatesbHbiM (puc. 4.3).

M R D S O TE L K N

s e T G e e AN
5 - 22 4.8 0,38 2

5-4,2 25 1 1 0 +4+1 +25 +4,2 +5

Puc. 4.3

Bce nonoxurtenbHble 4yucna w HYy/b Ha3bIBalOT HeOoTpuuaTeslb-
HbIMN 4YMUClaMKn, a BCe OoTpuuaTesibHble 4YUCJla U HYJIb Ha3blBAlOT
HENONOXNTEJIbHbIMIA.

KoopamHatHas npsiMasi MOXET HaxoAMTbCA B BepTUKaslbHOM
nonoxeHnn. Mpu BepTUKANIbHOM PACMOSIOXKEHUN NMPSIMOK MONOXM-
TeNbHbIMW CHMUTAIOT KOOPAMHATbI TOYEeK, HaXOASLMXCS Bbille TOY-
km O, a oTpuuaTenbHbiMM — KOOPAMHATbI TOYEK, HaXOOSALMXCSH
Huxke Toukn O (puc. 4.4).

MpsMylo, HA KOTOPOM BblIOpaHbl Ha4Yano OTCYETA, €ANHUYHbIN
OTPE30K W HanpasfieHMe, Ha3blBalOT KOOPAUHATHOM NPSAMOMN.
Ymcno, KOTopoe MokasbiBaeT MOJSIOXKEHME TOYKM HaA MPSMON, Ha-
3blBalOT KOOPAWHATOW 3TON TOYKM.

Touka D uMeeT koopauHaTty —22, Toyka R — koopauHarty
-4,2, a Touka K — koopguHaty 4,2 (cMm. puc. 4.3 n 4.4).

Muwyr: D(-22), R(-4,2), K(4,2)

Mpumepamn KoOoOpAVHATHOW NPAMON ABJIFIOTCSH JieHTa Bpeme-
HU (IMHUS NETOUCHUCNEHNS), LWKana BbICOTblI FOp W LKana rny-
OVHbI MOpEe.

Kakyio npsiMylo HasblBalOT KOOPANHATHON?

Kakne pBa HanpaBneHuss eCTb Ha KOOPAWHATHOW MPAMON?

C nomoubio Kakoro cumBoJsia 0603Ha4valoT oTpuuaTesibHoe 4ncnio?
Y10 Takoe koopAamHaTa TOYKM HA NPSIMON?

Kakme ymucna pacnosioxXeHbl Ha ropuU30HTasIbHOW NPSIMOKM OT Havana Ko-
opauHaT: a) crnpasa; 6) cnesa?

Kak HasblBalOT TOYKY, M300paxaloLlytd YANCIO Hynb?

Kakume yucna pacnonaraloTca Ha BEPTUKAIbHON KOOPAVWHATHOW MPSMOWA:
a) Bbllle Hayana KoopauHat; 6) Huxe Hadvana koopauHaT?

Kakme umcna HasbiBalOT: a) HeoTpuuaTenbHbiMWU; 6) HEMNONOXMUTENb-
HbIMWN?

=



"

4.1

4.2

4.3

4.4

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

PedpuskepaTop mepeBo3uT rpyssl mo wMapiipyry Yemnabunck — HoBocubupck
(puc. 4.5) co cpexgueil ckopocthio 70 KM/4.

a) B kakoii ropon mpuemer pedpurkeparop uepe3 4 u mocJie Bble3ga u3 Kyprama?
6) 'me Oymer HaxomuThcs pedpuskepaTrop udeped 13 u mocie Boie3ga u3 Ilerpo-
nasjioBcKka B HoBocubupck?

B) 'me Oyzmer maxomuTbcA pedpuskepaTop deped 12 u, ecam oH Bblexas m3 Omcka
B YenAaOuUHCK?

HoBocubupck

N3 nyaxkra A (puc. 4.6) BbIexXaJ MOTOIIMKJINUCT W ABUMKETCS II0 IIPIMOJHUHEITHOMY
mocce. B KakoM IyHKTe OyAeT HAXOAUTHCA MOTOI[MKJIKCT:

a) ueped 4 u, ecau ero ckopoctb 30 Km/uU;

0) uepesd 5 u, ecau ero ckopoctb 20 Km/u?

Kakux maHHBIX He XBaTaeT B YCJOBHM 3alauyu, UYTOOBI OBIJI TOJBKO OAWH OTBET Ha
KaKablii Bompoc?

10 kM 3aman BocToxk

Puc. 4.6

Onuminre noJsiodkeHue myHKToB X, Z, R, N, D, C u Y (cMm. puc. 4.6) 110 OTHOIIIEHUIO
K IIYHKTY A.

Ha ropusonTannHoil mpsmoii orMerbTe Touky O um Touku K, M, L, D, P u N,
ecJai W3BECTHO, 4YTO:

a) touxka K pacmosioskeHa mpaBee Touku O Ha 8 KJETOK;
0) Touxka M pacmosgoxkeHa JeBee Touku O Ha 7 KJIETOK;
B) Touka L pacmoJioskeHa mpaBee Touku O Ha 8,5 KaeTKu;
r) Touka N pacnosioskeHa JieBee Touku O Ha 4,5 KJIeTKU;
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1
I) Touka D pacmojoskeHa mpaBee Toukm O Ha 35 KJIETKMU;

1
e) Touka P pacmoJiokeHa JieBee Touku O Ha 15 KJIETKH.

4.5 Ha xaxux pucyHkKax (puc. 4.7) usobpakeHa KOOpAMHATHad mpamaa?

a—+——+—> B —+———F— @& e q X 3
0 0
0 1 0 1 1
0 .
6 ——> B ——— 0 -1 1
0o 1 0 -1

Puc. 4.7

4.6 Kaxyio TeMmIepaTypy IOKa3blBaeT KasKIbIii M3 TepPMOMETPOB, M300PaKEHHBIX HAa
pucyake 4.8?

a 6 B r

°C °C °C °C

M ' 7\ 7\
2=| |=0 2=| |=0 2=| |=0 2=| |=0
1E|][Z0 15| [Zo 15| [Zo 15| [Zo
=S| |E|Z| |EE| | E
EHl| |[EE| |[EE| |[EE
25|12 25|20 25|20 25|l|Z0
@ @ @ @

Puc. 4.8

4.7 Kakymo TemIepaTypy HOKasKeT KasKJbIl M3 TePMOMETPOB Ha pHUCyHKe 4.8, eciu:

a) ero CToJOMK OIYCTUTCA Ha 4 HejeHusd;
0) ero cToJOUK IOZHUMETCS Ha 6 meaeHUIi;
B) TeMmIepaTrypa moBbicuTcsa Ha 7 °C;

r) Temmeparypa moHusurca Ha 10 °C?

4.8 a) BamummuTe ¢ IOMOIIBIO 3HAKOB «ILTIOC» U «MHHYC» COOOIIeHUS o morozge: 35 rpa-
nycoB Temia; 10 rpamycoB Mmopo3sa.
6) 3anumure KoopamHaTthkl Touek O, A, B, F, R, L, N (puc. 4.9).

L N R A (0] B F

Y Y 1 1 s 1 1 Iy 1 1 Y 1
T T I I T I I T I I T I
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OBaguatv NaTun.

J

a
&
>
&
Q
|
VI 1\ 1l 0 Il v VI VIII X Xl XIV XVI XVII XX
4.9 IlpoBemuTe BepTHUKAJLHYI0 HPAMYI0O M OTMeTbTe O
Ha Hell Touky O. OTMeThTe HA 9TOU HNPSAMOUM TOU-
ku P, @, M, N, eciu uU3BEeCTHO, UTO: +9000 —-_ Asug
a) Touka P Boimie Touku O Ha 4 KJIETKWU; Ssepect
0) Touka @ HmKe TouKum O Ha 3 KJETKU; 1
B) Touka M BoIimie Toukum O Ha 2,5 KJIETKWU; IOxHas AMepika
r) rouka N Hmxke Touku O Ha 7,5 KIETOK. +7000 Axonkarya
4.10 a) Ilo nenre Bpemenu (puc. 4.10, a) ompenenuTe —+1_CesepHas Avepvika
BeKa, B KOTOPBIX KUJIMW BeJIWKUe y4éHble-MaTe- ‘I Mak-Kurnn
MaTuKu: Apxumen, Ppancya Buer, EBranuz, +5000 —{| Adpuika
Kapn Taycc, TIepon, duodanT AneKcasmpuii- Kunumannxapo
CKI:IfI, Pene [lexapr, I‘OTQ)EHA Jleitbnun, Huxo- T | Espona
nait IBanosuu Jlob6auesckuii, ITudarop, Jleonapn 3nbbpyc
diinep. +3000 -
6) Ilo pucyskry 4.10, 6 HazoBuTe 6 cCaMBIX BBI- = ﬁz?ﬁ’;ﬂﬁg
COKHX TOP M 5 caMbIX IIyOOKUX 03€p. YKaKIUTe "
B MeTpax MX NPUOIU3UTEILHBLIE BLICOTHI U TJIY- +1000 -
OUHBI.
4.11 HauepruTe KOOPAUHATHYIO NPAMYIO U OTMETBHTE °T
Ha Hell TOUYKU, MMeIoIre KOOPAUHATY X, €CJIU: 1000
a) x = 3; 8; —-2; —6;
0) x = —4,5; -2,4; 1,6; 5,8; -1
1 1. 3 2
B) x = —2; -2 o5 3%, 3000 -
) 3 4" 4 5
4.12 BrnibpaB B KauecTBe eAMHHUYHOTO OTpe3Ka 6 Kile- 1
TOK, M300pasuTe Ha KOOPAMHATHOII HPSAMOI TOY- 5000 CesepHbiii JlenosuThiii
KM C KOOpAMHATAMMU: OKeaH
8) A(-1), B(-4), C(2); +
6) M(-0,5), N(1,2), K(-1,8), L(0,6); ~7000 -1
5 1 1 2 NHpuincknin okeaH
B) P(E) , F(—lg) , T(ZE) , Q(—E) . | 3oHackui xénob
:j FOXHbIN OKeaH
-9000 ——| OxHO-CanpBnyes
s ™ XEnob
G Bo Bcex cnyyasix HaaBaqu 3HaKOB 4MCNA HE CKNO- | ArnanTiieckuii okear
HAT No nagexam. Hanpumep: KEN0G MyapTo-PyKo
e z = +3,7 — «3eT» paBeH MJoC TPEM LeNbIM CeEMU -11000 —}=-
[ecaTbIM; -
— Tuxnin okeaH
e y = —14 — «urpek» paBeH MUHYC YeTbIpHAALATY; T Mapnanckuii xano6
e -3 npaBee -25 — MWHYC TpU MpaBee MUHYC

Puc. 4.10
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4.13 Kpacublii IIapuK HaXOAHUTCSA B TOUKe C KOOPAMHATOH —3, a CUHMI — B TOUKe
¢ kKoopamHatoii +3 (puc. 4.11). O6o3HaubTe HAUYAJIO OTCUETA, €AUHUYHBIA OTPE3OK
U 3a0UIINTe KOoOpauHAThI Touek M, N, A, B u K.

’ 4

N M K A B

Puc. 4.11

N~———

4.14 HaiiguTe paccTogHHe MeKIy TOUYKaMU A 1 B KOODAMHATHON IPAMOIl B eMHUYHBIX
OTpe3Kax, eCJu:

a) A(-1) u B(-3); r) A(-5,5) u B(5,5);
6) A(-4) u B(-6); ) A(S%) u B(—Z%);
2 5
B) A(-3,7) u B(2); e) A(—15§) u B(_4E)'
4.15 Banummure ABa ymcla, PacIoJOKeHHBbIe HA KOOPAUHATHON HIPSIMOIL:
a) mpaBee umcia 7; r) mpasee umcaa —2,3;
0) seBee umciaa —16; ) mexkngy uucaamum —1 u 1;
B) JieBee uuciga 14,9; e) me:xny umciaamu —0,1 u 0,1.

4.16 MWs306pasuTe BepTUKAJbHYIO KOOPAMHATHYIO IPAMYI0, 0003HaubTe eé t, °C U OTMeThb-
Te HAa HeM 4Ymceiaa, COOTBETCTBYIOINMue Temmeparype: —12 °C; —11 °C; -7 °C; +3 °C;
-8,5 °C; +7,3 °C.

4.17 Ha rmaBHoM smaHuu MOCKOBCKOTO T'OCYJapCTBEHHOI'0 YHUBEPCUTETA YCTAHOBJIEH
TepMoMeTp B opMe Kpyra co crpeakoii (puc. 4.12, a).

a) Kakyio TemmepaTypy HOKasbIBaeT TepMoOMeTp Ha pucyuke 4.12, 6?
6) Kakyio TeMmmepaTypy IIOKasbIBaeT TepMOMETpP Ha pucyHke 4.12, g?

a 6 B
40 40
30 30 30 30
20 20 20 20
10 10 10 10
0 0

Puc. 4.12

3
4,18 U3 uyucen -3,1; %; —%; 0; 9; _10ﬁ; 8,4; —50; 4 BepImUIIHUTE:
a) OTpUIlaATe/LHEIE; B) HEIOJIOKUTEeJbHBIE;
0) HOJIOKUTeIbHbBIE; I') HeoTpUIlaTeJIbHEIE.

Pacnosnoxure st umciia B IIOpAAKe BO3pacTaHUdA.
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4.19

4.20

4.21

(1m4.22

4.23

4.24

§ 4. AEUCTBUS C PALMOHAJIbHbIMU YUCIIAMU

Bbluncnure.
a) 5-24 6) 20 : 8 B) 7 - 2,3 r)y 10 + 2,1
- 52 - 2,1 + 0,7 11
: 0,4 -9 : 9 + 0,4
- 0,2 + 1,8 - 0,2 : 0,5
+ 6,6 . 18 : 0,01 - 0,02
? ? ? ?

3anuwmnTte MHOXECTBO HaTypasibHbIX YMUCEN, PACTONOXEHHbLIX HA KOOPAMHATHOW MNPSIMON

MeXxay Hmncinamu:
a)0uil; 6)36u18 8) 32 n sl r) 235 n 236; n) 9> n 41
) ’ ’ 7 4’ ’ 14 14

Kakoe 4yncno pacnosoxeHo 6nvxe K eauMHULLE Ha KOOPOWMHATHOW MpPsiMON — HenpaBWilb-
Has Opobb Mnu Opobb, e obpaTHaa?

Pa3BuBali BoobpaxeHue. paHn kyba packpalleHbl B TPW LBeTa: NepenHsas M 3agHas
rpaHn — B XENTbIN LUBET, HUXHSAS U BEPXHAST — B 3eNEHbll, BOKOBbIE TPaHu — B CUHUIA.
ATOT Ky6 CHayana MoBEPHYM BOKPYr npaBoro pebpa HuxHel rpaHn Ha 90° no 4acoBoii
CTpesike, a 3aTeM BOKPYr HOBOro npasoro pebpa nepegHen rpaHu Ha 90° npoTus 4aco-
BOW cTpeniku. Kakoro ugeta ctann GOKOBblE rpaHu?

a) Pagnyc nnanetbl Mapc paBeH 3,38 Thic. kM 1 coctaenset 0,53 paguyca nnaHeTbl
3emna. Hangmnte pagnyc nnaHetbl 3emnda. OTBET OKPYrnnuTe OO0 UENbIX.
6) CkopocTtb cBeTa npmbnmnautenbHo pasHa 300 000 km/c. OT ConHua oo 3emnu CBeT MOET

8% MUH. Hangute pacctosHue oT 3emnn Oo

ConHua un oKpyrnmTe ero go TbiCAaA4 KNJIOMETPOB.

B) BblumMcnnte paccTosiHMe, KoTopoe 3emMns
npoxoguT 3a roa.

r) C kakoW CKOpPOCTbiO (B KM/C) [OBUXETCSH
3emnsa no ceoen opdbute? OTBET OKPyrnnuTe a0
Lenbix.

Hangute 3HayeHue BblIpaXeHUs:

5 1). el _ 7).
a) 47-(0,5—5), B) 4,31 (68 58),

ConHeyHas cuctema.
6) 48 (0,7 +0,3): N (9,6 B 9%) . 107%_ MnaHetsl: Mepkypuii, BeHepa, 3emns,

Mapc, Onutep, CatypH, YpaH, HentyH

1 2 1 3

— + (=] .
0 (3) + )
CocTtaBbTe 13 unodp 4, 8, 3 n 5 yeTblpe Pas3nNYHbIX YNCA, KPaTHbIX 36, OKAHYMBAIOLLIMXCS
umdpon 4.

1) B piok3ak noaoxumnu 8 mnayek neyvyeHbsi, 2 ynakOBKW 4asi WU MakeT caxapa Maccomn
0,54 kr. Maccbl naykm NevyeHbst U ynakoBKW 4asi OOMHAKOBble, a 00LAas Macca MnevyeHbs,
yaa 1 caxapa 3,04 kr. Yemy paBHa mMacca nadky nevyeHbsa?

2) Ha npurotoBfieHMe OBOLLUHOrO pary ywsnao 9 ynakoBOK LBETHOW KanycTbl, 4 naketa

MopkoBu 1 0,15 kr nyka. Maccbhl ynakoBOK OBOLLEN O0OVHaKoBble, a 06Las Macca OBOLLEN
4,05 kr. Yemy paBHa macca naketa MOPKOBU?

Bbluncnure:

3
a) 0’2 + (0’2)2 + (0’2)3’ 6) 014 - (014)2 - (014)3! B) %_ (%) ;
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0

OcHoBaHune 27r

bokoBas  __ | h
MOBEPXHOCTb

OcHoBaHue r

Puc. 4.13

YUAUHOD

Mpu BpaweHnn npsamoyronbHuka MNKD BOKpYr OOHOM U3 ero CTOPOH
(puc. 4.13, a) oH obpasyeT ¢urypy, KoTopylo HasblBalOT LUJUHAPOM.
CtopoHa KD o6pa3yeT npu BpalleHnn OOKOBYID MOBEPXHOCTb LMAMHAPA
(puc. 4.13, 6), a ctopoHbl NK v MD o00pa3yioT ero ocHoBaHua. Pas-
BEPTKA OGOKOBOWM MOBEPXHOCTU UMAMHAPA — MPSAMOYrofibHUK. Pa3BépTtka
BCeVi [MOBEPXHOCTU LnIMHApPAa NokasaHa Ha pucyHke 4.13, B.

Bbluncnnte, CKOMbKO Kpackym HeoOXoOAMMO Aas MOKpPacku UMAnMHAPA, €Cnn ero BbicoTa
13 cMm, a paguyc ocHoBaHWMIi 5 cMm u pacxop, kpacku Ha 1 cm? paBeH 2 T.

1) Ona pemoHTa wkosbl Obiio napacxomosaHo 480 kr kpacku. Ha nokpacky CTOnoBOW

. 3 .
yuLiJio 35 % Bcen Kpackun, 41O COCTaBideT Z Kpackun, m3pacxogoBaHHOU Ond pemMOoHTa

dnakynbTypHOro 3ana. OctanbHOM Kpackowm nokpacuam 6mbnmoteky. CKOMbKO Kpackn 13-
pacxogoBaHO Ha PEMOHT 6ubnmoTeku?

.. .. 9
2) B marasuHe 6b110 280 BenocunenoB. TPEXKONECHbIE BenocUneapl COCTaBASIN 20 BCEX
BenocunenoB n 60 % uncna OBYXKONECHbIX Benocunenos ans geten. OcTtanbHble BENOCU-
neabl 66 ons B3pocsbix. CKOMbKO BefocunenoB Obi1o Ajis B3POCSbIX?

ITo pucyury 4.14 ompenenanTe, BEPHO JIM 3alHCAHbI KOOpAWHATHI ToueK A(D), M(—4),
D(2), K(4,75).

Puc. 4.14

HauepTure KOOpAWMHATHYIO MIPAMYIO W OTMeTbTe Ha Hell Touky O u Touru A, B, C
u D, ecau ToOUKa:

a) B neBee O ma 11 KJeToK; B) A mpaBee O Ha 12 KJeToOK;

6) D npasee O Ha 3 KJIETKWH; r) C neBee O Ha 15 KJeTOK.

Hanuimure koopauuatel Touek A, B, C u D, eciiu efUHUYHBIN OTPE30K PaBeH IJIU-
He: a) OJHOM KJeTKH; 0) ABYX KJIETOK; B) TPEX KJIETOK TeTpalau.
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§ 4. AEUCTBUS C PALMOHAJIbHbIMU YUCIIAMU

OrMmerbTe Ha KOOpAMHATHON mnpamoi touku A(-3), B(5), C(-6,5), D(5,5), E(-5),
K(2,5).

ITpuuaB 3a eAUHUYHBIA OTPE3OK AJUHY 12 KJIETOK TeTpaau, HauepTuTe KOOpAMHAT-

HYIO OIPAMYIO 1 OTMEThTe Ha HeHd TOUKU M(i), K(—%), A(—lé), C( 5 ), F(ll),

12 3
X(—g), D(%), N(—%), P(1,25).

HauepruTe miraxy temmeparyp or —40 mo 40 °C, npuHAB OTpPe3oK AJmHON 1 cM 3a
10 °C. OrmeTbTe Ha 2TOM IIKAae:

a) HOpMaJILHYIO TeMmIeparypy kKomiku (39 °C);

6) TemmepaTrypy samepsanua prytu (—39 °C);

B) TemmepaTypy samepsanua 50 % -ro pactBopa ykKcycHou kucaorel (—22 °C);

r) Temneparypy kunenusa sdpupa (35 °C);

I) TeMIepaTypy KuneHud xjopa (—34 °C).

Tpacca myisa poJIMKOBBIX KOHBKOB COCTOUT M3 ceMU ydacTKOB. IllecTh y4acTKOB mMe-
I0OT OAWHAKOBYIO IJMWHY, a IeHTPaJbHBII — Ha 16 M gamuaHee. Halimure pammy
KasKJOT0 yYacTKa, ecJMW OJnHa Tpacchkl 282 M.

OTABIXaIOMNX MOXKHO Pa3MECTHTh B KOTTeI:KaxX mo 12 uejloBeK U II0 8 uejloBeK,
OPU 3TOM B KOTTEAXKAX He OCTAHeTCs CBOOOLHBLIX MecT. CKOJBKO OBIJIO OTABIXAO-
X, ecJu ux OoJuabine 71, Ho menbire 80?7

Aprens saroroBuia 840 Kr KJIIOKBBI. B TepBuIil JeHb oHaA 3aroroBuya 33 % Bceit

6 " .
KJIOKBBI, YTO COCTaBHJIO ? KoJJindyecrTBa KJIIOKBBI, COGpaHHOI/I BO BTOpOM [O€HBb.

CKOJIbKO KHJIOTPAMMOB KJIIOKBBI apTejb co0Opajia B TPETUHN AeHb?

Bepuo sz 3ammcaHbl KOOPAWHATHI TOUEK Ha pucyHke 4.15:
&) M3 6 N[-3) » KG.4% ) P02

M N O E K P
3
T

1
0 1

Puc. 4.15

Ha Tepmomerpe B 12 u gHA Oblua 3adukcupoBaHa Temieparypa —12 °C. K 16 u
crano npoxiaanHee Ha 4 °C. Kakyio TeMIepaTypy HOKasbIBaJl TepMOMeTp B 16 u?

Ha koopammaTHO#l mpsamoii ormeueHa Touka 7'(—2,5).
a) 3amumniuTe KOOPAWHATHI TOUEK, KOTOPhle HAXOAATCSA HA PACCTOSHUU OLHOTO €JH-
HUYHOTO OTpe3Ka OT Toukm 7T.
0) BrimuiinTe TOUKM, KOTOPbIe HAXOAATCS COpaBa OT TOUKH T':
1

Z(-3); V(-2); L(-1); R(-3,9); E(1); X(5); F(—1§ .
B) Haiinure paccrosHume Me:KAy TOUKOM T W HaUajJoM OTCUETa B €QUHUYHBIX OTPE3-
Kax.

Haiigure miomians 60KOBOII IMOBEPXHOCTH U ILIOINAAL OCHOBAHUA IMUJIWHAPA, Palu-
yc r KOoToporo paBeH 4 cM, BbicoTa h paBHa 5 cMm (cMm. puc. 4.13). Ilpunars n© = 3.
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s L

KJIIOHEBLIE CJIOBA:
e MPOTUBOMNOJIOXHbIE

Hmucna
e LleJible Yncna

i

25. lpoTnBONONOXHbIE YUCNA

Ha pucyHke 4.16 TO4yku C KoopamHaTamm 7 n —7 pacrnonoxe-
Hbl HA OJVHAKOBOM PACCTOAHMK OT TOYKM O, HO MO pa3Hble CTO-
POHbI OT Heé. YToObl nomactb U3 TOYkM O B 3TU TOYKM, HAOO
MPONTN OOMHAKOBbLIE PACCTOSIHUS B MPOTMBOMOJIOXHbLIX HaMNpaB-
neHuax. MNoatomy 7 n —7 Ha3bIBATCHA MPOTUBOMNONOXHbLIMU YUC-
namu.

MpoTNBOMNONOXHbBIE YACAQ HA YUCIOBOM MNPSAMOM pacnosioxe-
Hbl CUMMETPUYHO OTHOCUTENIbHO TOo4Yku O.

Puc. 4.16

[Ba ducna, oTanyaroLwmecs TobKO 3HakamMu, Ha3blBalOT npo-
TUBOMOJIOXKHbIMU 4YUCIaMW.

Hanpumep, uucna +15 n —15 6yayT nNpoTUBOMONOXHbLIMU, Tak
Kak pasnu4yaloTcs TONbKO 3Hakamu. Yucna 7,81 n -7,81;
—g " g — TOXEe MPOTUBOMONOXHbIE.

Kaxgoe 4ncso MMeEeT TOJIbKO OAHO MPOTUBOMNOJ/IOKHOE eMy

yncnio. Ymncno 0 u TO/ILKO OHO MPOTMBOIMOJIOXKHO camMoMmy cebe.
Yucno, NPOTUBOMONOXHOE YMCAy 71, 0O03HaYalT —7.

Hanpumep, ecnu n = -3,5, To —-n = 3,5; ecnu n = 8,71, 10
-n = -8,71; ecnim n = 0, To —-n = 0.

3anucb «—(—36)» 03Ha4YaeT 4YMCNO, MNPOTMBOMOJIOXHOE 4YNCHY
-36, a oHO paBHO +36. lNoaTtomy —(—36) = 36.

Boobuwe —(-n) = n.

HaTypaanble ymucna, npoTuBOroOIOXKHbIE UM OTPUUATEJIbHbIE
yycna " Hylb Ha3blBalOT LesibiIMU HYUCIaMMWN.

Pan uenbix 4nMcen MOXHO 3anucaTtb Tak:
ey _4, _35 _21 _1, O, 1, 2, 3, 4, T

Kak HasblBalOT 4mncna, OTAn4Yalolmecs TOJIbKO 3Hakamm?

Kak 3anucbiBalOT 4YMCIO, MPOTUBOMOJIOXKHOE Yncny m?

Kakoe 4ncno npoTMBOMOSIOXHO HyMO?

CyliecTByeT N1 4YUCIO, MMeloLLLee ABa MPOTUBOMONOXHbLIX eMy ducna?
Kakue yucna HasbiBalOTCA LENbIMA?

Kak nHaye MOXHO Ha3BaTb HaTypasbHble yncna?
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4.38

4.39

4.40

4.41

4.42

4.43

4.44

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

Raxoe YHMCJIO IIPOTHUBOIIOJJIOMHO YMCJIY:
4 1
—348; 2145; —171; 53; 5; —1; 1; -9,3; —19.6; 0,7; —=; 5. 1. 1,
9 13 4 16
RaIcoe YUCJO AOOJIZKHO CTOATH BMECTO 3HaAKa BOIIpOcCa, T-ITO6BI IIOJIYUYMJIOCh BE€PHOE
PaBEeHCTBO:

a) (-21) = 73 B) (-13,2) = ?;  m) _(_%) _ 9,
0) 4,7 = -7 r) 49 = - 7; e) 16% = 79
f )

G BbipaxeHue —(—7n) MOXHO 4nTaTb MO-pPasHOMY:
®© MUHYC MWHYC «3H»;
® 4/CJI0, NMPOTUBOMOJIOXKHOE 4YUNCITY MUHYC «3H».

Mpepnoxenne «Ecam n = -8, 710 —n = —(-8)» MOXHO MpoyMTaTb Tak:
® eC/IN «9H» PaABHO MWHYC BOCbMW, TO MWHYC «3H» PABHO MUWHYC MWHYC
BOCbMMU;

e €CNN «3H» PaBHO MMHYC BOCbMW, TO MUHYC «3H» PaBHO YUCIY, MPOTUBO-

NMOJIOXKHOMY MWHYC BOCbMMW.
& J

Yemy paBHO 3HaUYeHUE BBIPDAKEHUA:

a) —n,ecau n = 2; n = -16; n = 0;
06) a, ectu —a = 38; —a = —-17; —a = 1,7; —a = —14,5; —a = 230; —a = —140;
9 14 3
—a =17 Ca= Tipoa s 51;
B) —(—m), ecitu m = 41; m = -3,6; m = 0; m = —2%; m = g?
Banuiure KoopauHaTthl Touek M, N, P, D u K (puc. 4.17).
N K P M D
N L R e e e o e e e S B e I m e e e e e
-4 4

Puc. 4.17

HasoBuTe Takoe umcao x, 4TOOBI YHCJIO (—X) OBLIO:
a) MOJIOKUTEJIbHOE; 0) HyJIb; B) OTpHUIlaTEeJIbHOE.

BamonuuTe Tabauily. OTMeTbTe 5TH YMWCIa HA KOOPAMHATHOM MHPAMOIA.

x | 3 9 -5 2% 0 -10

1
4

—x 4 7,5 i -6 -1 | ==

Haiinure KopeHb ypaBHEHUS:
17

a) —y = 543; 06) —z = —419,

B) —n = —41,7.
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4.46

4.47

4.48

4.49

(A4.50

4.51

4.52

3anuInuTe MHOMKECTBO IIEJBIX UYKCEJ, PACIIOJOYKEHHBIX Ha KOOPAWHATHOM IIPAMOM
MEXKIAYy YUCJIaMU’:

7 1 7
a) 9w -6;  B) -3 u3; 0 g A ®) ~95 w —65;
6) -4 u 0; r) 5,7 u 6,1; e 4% u 6%; s) -15 u —7%.
Bbluncnure.
a) 1-2 6) 22 g) 1.8 ) 45+ 35
7 17 5
2 13 17 + 1,4
:% 9 7 £ 2,2
/ 9 8 - 0,01
? ? ?

HazoBuTte cocegHune uesbie Yncna Ha KOOPAMHATHOM MPSAMON, MeXay KOTOPbIMU Pacrosio-
XEHO 4YU1Co:

1
a) 3,7; 0) —-11; B) O; r) —95; n) -0,4.
Kakve yucna Ha KOopAMHATHOM MPSAMON HaxXOOATCH Ha PaCCTOSAHUN:
a) 7 eguHuUL, oT Ymicna —3; B) 10 eauHuu, oT yucna —17;
06) 20 eanHuy, ot yucna 0; r) 100 eguHuy, ot ymcna 2317

< < 5 1 5 1
OTMeTbTe Ha KOOpPAWHATHOW MPSAMON TOYKW A(—E), B(E)’ C(—1g), D(—2§), E(3,5),

F(-1,25), NpuHSB 3a €4MHUYHBLIA OTPE30K AJIMHY 6 KNEeToK TeTpagu.

OTmeTbTe Ha NEHTE BPEMEHU crieayloume cobbITUa M3 UCTOPUU MaTEMATUKMN:
a) Teopus 4mcen 3apogumnacb B LdpesHen peunn B VI B. OO H. 9.;

0) kHura «Havana» Obina HanucaHa EeBknnpgom B Il B. OO H. 9.;

B) MHOrme oTkpbITUS B Teopuwn ymcen Obinn coenanbl B XV B.;

r) AecatuyHble Apobu nonayy4nnu Hambosnbllee pacnpoctpaHeHne ¢ XVII B.;

0) oTpuuaTtenbHble Yucna nosy4ymnn Bceodllee npusHaHue B Hadvane XIX B.
Ckonbko BEKOB Hal3af, Npou30LLI0 KaXAoe U3 3TUX COObITUA?

10

HalignTte napbl B3aMMHO OOpaTHbIX YMCEN CPEean HYMcen g; 2,7; 2; 2%; 0,5; 57"

Mawa cobpana 3,6 Kr 4EpHOM cMOpPOaMHbI. CKONbKO YEPHOW cMopoanHbl cobpana Adawua,
€Cnn MU3BECTHO, YTO OHa cobpana:

a) Ha 1,8 kr MmeHblwe Mawwu; e) g TOro, 4to cobpana Maua;

0) Ha 0,4 kr 6onblwie Mawwu; X) 0,5 Toro, 4to cobpana Mauua;

B) B 2 paza 6onblie Maluuy; 3) 30 % Toro, 4yto cobpana Mawua;
r) B 1,2 pasza meHblle Maluuy; n) 110 % Toro, 4to cobpana Mauua;

n) g TOro, 4Yto cobpana Mauua; k) Ha 30 % 6onbwe Mawmn?
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4.53

i

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

1) CTpouTenbHas KOMMaHUa 3akynuna i CTPOUTENbCTBA CHOPTUMBHONO KOMMJekca
540 TbIC. WTYK KMpnuya. B nepBylo HeOenito Ha CTPOUTENbHyl niowanky Obl1o AocTaB-

NIeHO % 3aKkyrnjeHHoro Kupnu4ya, BoO BTOPYO Hedento — Ha 15 % Gonblue, 4em B NepByto.

Kakoe KOnn4yecTtBO Kupnuya OCTanoCb AOCTaBUTb HA CTPOUTESbHYIO MOLLAAKY?
2) dacoBoyHble annapaTtbl 3a Tpu AOHSA pacdacoBanu 476 T Kpynbl. B nepsbli AeHb Obl-

11 o
o pacdacoBaHO 37 3TOr0 KOMMYecTBa, BO BTOPOM AeHb — Ha 5 % MeHbLue, 4Yem B nep-

Bbll, @ B TPETUN OeHb pacdacoBaHa ocTanbHas kpyna. CKOJIbkO TOHH Kpynbl pacgaco-
Banu B TPETU OeHb?

HoTbl MMeIOT pasHylo AMTEeNbHOCTb 3BydHaHus. Llenyto HOTy 0603Ha4aloT 3HAKOM o, HOTY

MOJIOBMHHYIO (BOBOE KOPO4YE) — 3HAKOM J YETBEPTHYIO — J BOCbMYIO — 'D wecTtHagua-

o —

1. Bce nn paBeHCcTBa O/MTENbHOCTEN HOT CnpaBeasnBbI?

Toddd BLDD BULDM EULDDDMD

2. BmecTo 3BE3004YKM MOCTaBbTE B PaBEHCTBE HemocTalolmMe HOThI.

CJAAMNN T LNTT . T UL TT

3aluInuTe 4Ymncja, IIPOTHBOMNOJIOKHBIe unciaam 237; —237; —%; 12%; 1,47; —14,286; 0.

Bruimumnmure HaTypajJdbHBbIE YHMCJIa, OoJIBIIITE 1, HO MEHBbIIIne 6, n 4yucjia, MM IIPDOTH-
BOIIOJIOYKHBIE.

Haiinure snHauenue:

4
a) a, eciu —a = ?; B) ¢, ecniu — = —3,4;

7 5
06) —b, ectt b = 9—; r) —d, ecitt d = —6—.

9 11
B mepsBhIii meHb MarasuH OpofaJ B 3 pasa OoJbIlle alleJbCHMHOB, YeM BO BTOPOM, a
B TpeTuii — B 2 pasa 6ojblile, ueM BO BTOPOiI. CKOJBbKO KHJIOTPAMMOB aleJbCUHOB
mopojayl MaraswH 3a TPU OHSA, €CJAN B IIePBLIA AeHb OLIJIO HmpomaHo Ha 84 Kr 00Jib-

e, 4YeM BO BTOPOIi?

B remnure cobupanu ¢ apa 30,4 1 orypioB. 3aMeHa CeMAH Ha APYroil COpT maja
npubaBKy yposkas Ha 15 % . CKOJBKO OTYpPIIOB Temephb COOMPAIOT C 5 a TemIuIibi?

ITo cxeMe COCTaBbTe ypaBHEHHE U PEIINTE €ro:
a) 0)

0,5 13,4

- 10,1 |— +| 7,8 |-
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BrinmosrHuTe mgelicTBus:

28 ,38_23. 12
57 4 5,1 “17 6) (13,23 + 6,77) - 0,02

11,07 :41 + 0,7 - 24° 18:11.25

+ 3,6.

a)

W3 uumcen —9; —6; 2,5; —7; 4; 1,2; 6; 2,4; —3; 9 BLIIUINNTE HTPOTUBOIIOJIOMKHBIE.
Haiigure 3mauenue BbIpaskeHUs —Xx, ecau x = 3,4 -2 + 8,2 : 4.

BriObepuTe BepHOE YTBepI:KIeHUE:

a) yucyia —7 m 5 — MIPOTUBOMOJIOKHBIE;
1 1
6) umcia 1§ u _1§ — TIPOTHUBOIIOJIOYKHBIE;
3
B) umciya —2,8 u 23 — IIPOTUBOIIOJIOKHBIE.

Kakoe m3 paBeHCTB HEBEpPHO:
a) (<0) = 0; 6) —(-5) = 5; B) —(+5) = —5; 1) +(-5) = 5?
10, 11, 12

9
3anuInTe 4ucia 00 110 120 13 ©B UopaAxe yOBIBAHUA.

K 26. Moaynb uucna

KJTIOYEBBIE CJIOBA:
O ToOuke M3BECTHO, 4YTO OHAa ydaneHa OT Hayana OTCYETa Ha
* MOAyJb qncna 7 eOMHUYHBIX OTPE3KOB. OTOMY YCNOBMIO COOTBETCTBYIOT ABE
TOYkKM M wn N. PaccTtodgHus OT Hayasla OTCYETa OO0 ITUX TOo4Yek
paBHbl 7 €OMHUYHLIM OTpe3kam (puc. 4.18). Yucno 7 HasbiBaloT

Moaynem ymicna 7 v ymicna —7.

M(-7) L(-3) O N(7) K(9)
—_— >
\—/_V\A—/_\/\J
7 eOuiHUL, 7 eonHuny,

Puc. 4.18

\/l Moaynem uucna n HasblBaAOT PACCTOSHME (B €4MHUYHbIX
oTpeskax) OT Hayasna oTc4éta Ao Todkm N(n). MuwyTt: |n|.
Moaynb yncna 9 paseH 9, Tak kak Touyka K(9) ymanena ot
Hauyana OTCYETa Ha 9 eauiHU4YHBIX OTPEe3koB (cM. pwuc. 4.18).
Moaynb umcna -3 paBeH 3, Tak kak Touyka L(-3) ynanena
OT Havana OTcYyéTa Ha 3 eauHUYHbIX oTpeska. Muwyt: |9| = 9;
|-3| = 3.
I Mogyns uncna 0 paBeH 0, Tak kak Toyka c koopamHator O
coBnagaeT ¢ Ha4asaom otcuéra O. Muwyt: |0|= 0.

Tak Kak Moaylb — 3TO PACCTOAHME, TO MOXHO caenatb chne-
aylouwmin BbiBOA,



20

4.62

4.63

4.64

4.65

4.66
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MOﬂyﬂb OTJINYHOIroO OT HYJId 4Yucsia Bcerfa rioJioXXuresibHoe

yucJio.
Mounynv npoTMBONONOXHbLIX YACEN paBHbI: |-a| = |al.
Hanpumep,
—qn. 7\ _ 7. — . _
13| = 13; ‘g‘—g, 17,8| = 7.8; 0] = 0.
_1q. _T|_7. _ .
1-13| = 13; ‘ 8‘_5, 1-7.8 = 7.8;
MoXHO onpeneneHve Moayns 3anucatb U Tak:
[n| = n,ecnun >0,
|[n| = 0, ecnu n = 0,
|n| = —-n, ecnu n < 0.

9 Y10 Takoe momynb uYucna? Kak ero o6osHavaioT?
YT1Oo aBngeTca moaynem nosioXUTenbHOro ymcna unm ymcna 07?
Y10 aBngeTca moayfniemM oTpuuaTesbHOro ymcna?
MoxeT nu Moaynb Kakoro-Hmbyapb 4ymcna ObliTb OTpULATENIbHbIM YUC-
nom?
Kakue yucna vmeloT paBHble MOaynn?

Yemy paBHO paccTosgHUe (B eIMHUYHBIX OTPEe3Kax) OT Hauvaja OTCUETa MO0 TOUKU:

M(5,4), N(-3,9), P(~300), L(241,9), E(0), Q(—%), 2(719—1)?
SanuiuTe B BuIe paBeHCTBA MOAYJIbL umciaa: 42; 5,6; —3,1; %; Obpase:
4 111 ‘
55 ~T4007 37 O- |-8,1]|= 3.1
Yemy paBHO 3HAUeHHe |n|, ecam:
a) n = —21,5; B) n = —33; nn = 4%;
1 19
= . = — = —5=—=9
6) n = 21,5; r) n 5 e) n 55
Brruucaure:
8 3
a) |-7 — |-6; B) |-4,2| + [5,9]; x) ‘—5‘ - ‘_Z;
1 7
6) |[-710| + |-290|; r) |-3,6] — |-2,7|; e) 45‘ ‘ 275
BLILII/ICJII/ITe 3HaUYeHue B]:IpaHCeHI/IH:
ek al. _ol| (15|,
a) |-10| - |-35]; B) 65,72 : |-5,3]; ) ‘ 25‘ 5o
6) 1360| : |-90]; r) [0,01] - [-100]; e) —71‘ : ‘3 .
b b b 7 14

il
4

G BbipaxxeHune = 7%, cogepxawiee Moaysb, YMTalOT Tak:

® MOAY/Ib MUHYC CEMM LEefbIX OLHON YeTBEPTOW paBeH CeMU LEeSibiIM OLHOMN
YETBEPTON.
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4.76

4.77

4.78

21

Touka K jexuT mmpaBee Hauajia orcuéra Ha 9,7 emmHuIlbl, a Touka B — JeBee Ha 1,6
equHUNBI. Halignme KoopamHATY KaKAOM TOUYKU U MOIYJb KasKIOW KOOPAMHATHI.

HaszoBure:

21
a) MOJIOKUTEeJbHBIe UMCJIa, MOAYJAN KOTOPBLIX paBHBI 19, 1, s u 4,9;

0) oTpuIlaTeJbHBLIE UMCJIa, MOAYJIU KOTOPBIX PaBHBI 43, %, 5,6 u 1.

HaiinuTre Bce umciia, MOAyJab KOTOPBIX PaBEH:

1, 17,
a) 88;  6)0;  B) b r 1o 1) 9,3.

. . 2
OTmeTbTe Ha KOOPAMHATHON MPAMOII YMCJIa, MOAYJU KOTOPBIX PaBHHI 4, 55, 3Z

SanuImmTe MHOKECTBO TOUEK C KOOPAWHATON X, €CJIH:

a) x| = 3; 6) || = 7,2; B) x| = 1%; r) || = 0.
Pemture ypaBHeHue:

5
a) |x| = 8,1; 6) x| = T7; B) |x| = 0; r) |x| = 1 n) |x| = -

Yemy paBeH |-n|, eciu |n| = 9?
Pacmoso:xure umciaa B IMOpSAKe Bo3pacTaHus mx moxayJaei: —4,81; —9,53;

0; —900,2; 0,423; 5-—.
10

1) I3 yucen BBIOEPUTE TO, MOIAYJb KOTOPOTO MEHBIIIE:
1 7

a) —239 u —-329; B) 0 u —4,6; ) —-1,2, lg, —u 1;
6) 3,1 u 1,7; r) 2 x -3, e) 2Ll ol o1 , ol
3 4 7 10 11 8
2) Haiigure 3HaueHNe BBIPAYKEHUA:
a) [2x — 6| — 2x mpu x = 2; B) |6 + 4x| — 5x mpu x = —3;
6) [8x — 8| — 8x mpu x = 2; r) |7 + 5x| — 4x mpu x = -2.
BbluncnuTe.
2 7 1 6. 2 _
) 27 0) 14'7 B) 11 r) 6..112
+1 -1 . - 0,35
2 S 6 + 0,15
_§ : 5 +l 14
8 2 2 5
: 3 "3 :2 '
2 ? ?

1 11

——; ——; —| COCTaBbTE:
19’ 5’19

a) NoOOMHOXEeCTBO B, cocTosuiee 13 npoTUBOMONOXHbIX YNCEN;

0) noamHoxecTBo C, cocTosillee U3 B3aUMHO OOpaTHbIX YunCer.

Ona mHoxecTtBa A = (—(—19); -21; %; -19; 21;

,» 2,9,

1.

-4,21;

OTmMeTbTe Ha KOOpPAMHATHOW MPSIMOW Lefble 3Ha4YeHUs 71, NpU KOTOPbIX BEPHO HepaBeH-

CTBO:
a) |n| < 5,6; 6) |n| < 3,2; B) 2 < |n| <7,1; Nn2<n<71.
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£4

iy

6 B r s
K M
Bokosas
NMOBEPXHOCTb ///‘
' i

OcHoBaHue

Puc. 4.19

KOHyC, Mpu BpaweHun NPSMoyroabHoro TpeyronbHuka MNK BOKpYr CTOPOHbl NK
(puc. 4.19, a) oH obpasyeT uUrypy, KOTOpPylo HasbiBaldT KOHycom. CTopoHa
MK o06pasyeT npu BpalleH1n 60KOBYIO NOBEPXHOCTb, a cTopoHa NM — oc-
HoBaHMe KoHyca (puc. 4.19, 6). Ha pucyHke 4.19, B — pa3BEpTka KoHyca.
Pa3BépTka HOKOBOM MOBEPXHOCTM — CEKTOP, Y KOTOPOro Ayra paBHa OJIMHE
OKPY>XHOCTM OCHOBAHMS.

Mpwn BpaweHnn nonykpyra Bokpyr amametpa MN (puc. 4.19, r) oH obpasy-
eT Gurypy, KoTopyto HasbiBaloT wapom. [MonyokpyXHOCTb o6pasyeT npu Bpa-
weHun cohepy.

Ckonbko Kpacku notpebyeTcs Ons MoKpacky KOHyca, ecnv paguyc ero OCHOBaHUSA 2 CM,

pa3BépTka GOKOBOI MOBEPXHOCTU — CEKTOP C MPSIMbIM YIfIOM, @ PagMyc CekTopa paBeH
15 cm? Pacxop kpacku Ha 1 cm? paBeH 2 T.

Yemy paBHO a, ecnn —a paBHo: —7,9; 5,4; —

HalionTe kopeHb ypaBHeHusi: a) —a = —-9,1283; 6) -z = 4%.

Kons cobpan 2,4 kr kpbbkoBHMKa. CKOJIBKO KMNOrpamMMoOB KPbDKOBHMKA cobpan [leTs,
ecnu 13BecTHo, 4To Kons cobpan:

a) Ha 0,4 kr meHble leTy; e) % Toro, 4to cobpan lets;

6) Ha 0,2 kr 6onblue Metu; x) 0,3 Toro, 4uto cobpan lleTs;

B) B 3 pasa 6onblie lNetu; 3) 15 % Toro, 4to cobpan leTs;
r) B 1,5 pasa meHblue lMeTuy; n) 120 % ToOro, 4to cobpan lets;
) % TOro, 4yto cobpan lets; K) Ha 15 % 6onbwe MNeTn?

Bbluncnnte 3HayveHue BblIpa>keHn4A:

a a _ 2 .9 = . - :
1) 3¢ * 5. €CM a = 0,14 -t 0,45: B¢ 4,3 - 1,4 - 3,52;
y y — . ﬁ 'i = — .
2) ix + 3’ echm y =2,2 1 + 0,6 : 6 mx=1414 - 1,9 .- 5,6.

OrMmeTbTe Ha KOOPAMHATHOM IPAMOI YHCJa, Yy KOTOPBIX MOAYJM pPaBHBI 7, 5, 0,

41 31 7 4.9.
4 2
CpaBHHUTE MOIYJIU UMCEJ:
3 3 3 1
a) —39,8 u 9,98; B) 93,1 u —41,5; In) 47 u 5ﬁ’ K) 7 H
4 1 7 3
6) —49,8 u 31,9; r) 21,4 nu -21,3; e) 37 u 67, 3) g B 4
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.. 4 ..
PpyGOHOJI'beMHOCTB IIepBOIr'o caMocCBaJjia COCTaBJIAET ? I'py30II0ABEMHOCTH BTOPOI'O

camocBaja. UeMy paBHA I'Py30HOABEMHOCTH BTOPOTO CAMOCBAJIA, €CJIU I'PY30II0IHEM-
HOCTH TIepBOTO paBHa 12 T?

Cembs m3pacxomoBasa 3a Mecsln 6 M° ropsaueil Boxbl, uro cocraBmio 80 % morpe6iie-
HUS XOJIOMHOM BOIBI.

a) Kakoit Bogbl GoJibIlle M3pacxogoBajia JaHHAA CeMbs: TOpAYer MU XOJIOTHOI?
6) CKOJIBKO KyOOMETpPOB XOJIOAHOM BOABI OBIIO M3PACXOI0BAHO?

7
JlinHAa IIepBOrO yYacTKa IIYTU COCTaBJIAET 9 IJINHBI BTOPOTO ydyacTKa. demMy paBHA

IJIMHA BCEro MyTH, €CJIM BTOPOHM yYacTOK AJIMHHee mepBoro Ha 36 xm?

ITo akmum 1ema Ha ToBap Oblia cHuKeHa Ha 15 % . KaxkoBa HoBas IleHa Ha ToBap,
ecJid OHa MeHbIIe MepBoHaudaJbHOU Ha 180 p.?

54 -3,56+54-65  118,8

BrimmosrtauTe meticTBuA +
A 2,7 1,1
Mogyab OTpHUIIATEJILHOIO UHCJIA PABEH:
a) caMOMy YHCIY; B) IIPOTHBOIIOJIOKHOMY UYUCJIY;

0) HyJIIO;

T) eTUHUIIE.

Kakoe m3 umces paciojio:KeHO Ha KOOPAWHATHON HPAMOIl OJMMKe K HYJIIO:

a) 3,6 mm —3,06;  6) —7,8 win 3,6;  B) 5,4 mm —52

T) 1 uiu 0,47

5’ 2

BoeruncauTe, oTBeT 3amuUINIUTE B BUAE NECATUYHON APOOH:

a) [1,5 +

53,
4

2

6) |-0,5| - ‘5

3anuIlnTe BCe IeJIble YMCJIa, MOAYJb KOTOPBIX MEHbIIEe 7, HO OoJibIlle 3.

cpasHeHue ompuya-
menbHbLX U NONOKHCU-
menbHbLX Hucen

27. CpaBHeHUe MNONOXUTENbHbIX
U OTpMLIATEesIbHBbIX Yyucen

JecaTtoro nona TepMomeTp nokasbiean 24 °C, a gecaroro mas
nokasbiBan 13 °C. [JecaTtoro uniona 6biio Tennee, Yem OEecCAToro
masa. Yucno 24 6onblie yucna 13. MoxHo 3anucatb: 24 > 13.

Matoro HosIGpsas TepmomeTp nokasbiBan -3 °C, a ngartoro
aHBapsa nokasbiBan —15 °C. Matoro Hosa0psa Oblno Tennee, 4yem
naTtoro aHeaps. MNoatomy cuuTtatoT, 4To —3 60nbue —15.

MuwyTt: -8 > -15.

Tpuaouate nepBoro agekabps TepmomeTp nokasbiBan —21 °C,
a TpuauaTb NepBoro uiona nokasbiBan +27 °C. B nekabpe 6b10
xonogHee, 4em B utone. Ymcno +27 6onblie yucna —21.

MawyT: +27 > -21.

Jlloboe nonoxmnTesibHoe 41csio Gosblue noboro oTpuuaTesib-
HOro 4ucna.

U3 aByx oTpuuatesbHbix Yncen 60/bLie TO, MOAYJ/b KOTOPOro
MEHbLLE.

Jlloboe oTpuuaresbHoe 4mcso MmeHblue 0, a 11060€e MosoXu-
TesibHoe 6osbuie 0.
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Hanpumep,

1 > -8,3, Tak kaKk 4ymcno 1 nonoxuTenbHoe, a ymucno -8,3
OTPULATENBHOE;

-7 > =27, TaKk KaK yicna =7 n —27 oTpuuatenbHble 1 MOAOY/b

yncna -7 MeHblue momynst uicna -27, T. e. |-7| < [-27].

®

Ha koopanHaTtHOWM MpsMori TOYKa C MEHbLUEN KOOoOpANHAaTOM
NIEXUT 5ieBee (HuXe) ToOYKM ¢ OOJIbLUer KOOPAMHATOMN.

Ha pucyHke 4.20 Bunanm, 4to Touka N(—13) nexuTt neBee Tou-
kn M(-7), a Touka M(-7) nexut nesee Toukn P(8).

-13 -7 0 8 Puc. 4.20)
9 Kakoe yucno 6onblie: NoNoXUTENbHOE UK oTpuuaTenbHoe?

Kakoe 13 pgByx OTpMUATENbHbIX YMCEN cyuTaloT 060abwMM? A Kakoe
MeHbLLINM?
Kakne yucna 6onbwe 0? Kakme yncna menbwe 07

Kak cpaBHMUTb OBa 4Yucia C MOMOLLbID KOOPAMHATHOM NPSAMO?
LKaK CpaBHUTbL OBa OTpUUATENbHbIX YMcna?

K

4.91 OTmeTbTe Ha KOOpPAMHATHOII mpamo# uwmcia -8, 1, -5, -6, 9, 0, -3, —12, 5, 6
U CpaBHUTe:

a) 0 u 6; r) -5 u 0; &) 1 u —12; K) —6 u —5;
6) 0 u —3; n) —3 u 5; 3) b u —5; a) —6 u —12;
B) 9 u O; e) 6 u 1; n) 1 u9; M) -3 u —6.

4.92 B Tabuune ykasaHbl pe3yJbTaThl U3MepPeHHUs CpeJHecyTOYHOil TemmepaTyphl B Kpac-
"Honmape m MBanoBe. CpaBHuTe 3HaueHmA Temnepatypbl B KpacHomape m WBanoBe
B OOUH U TOT e JeHb. KaKoil BBIBOI MOYKHO CIeJIaTh?

Yucno aHBaps 1 7 13 19 25 31
Temnepartypa B KpacHogape, °C 0 9 -1 1 -4,5 -3
Temnepartypa B VBaHose, °C 0,5 -3 -5 0 -14 -18

4.93 B rabaume ykasaHa BBLICOTA HaJ ypoBHeM MHPOBOTO OKeaHa HEKOTODPHIX TOPOOB.
Ilepeuncaure sTH ropojga cHavajia B IOPSAKe YOLIBAHUA WX BBICOTHI HAJ YPOBHEM
MupoBoro okeaHa, a 3aTeM B IOPSAJKe BO3PACTAHUA.

BbicoTa Hag ypoBHEM BbicoTa Hag ypoBHEM

Fopoa MwupoBoro okeaHa, M Fopoa MuvpoBOro okeaHa, M
Meteprod 25 MpkyTck 427
MypmaHck 36 TeipHay3 2790

AcTpaxaHb -23 BnagusocTok 30
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4.94

4.95

4.96

4.97

4.98

4.99

4.100

4.101

4,102

4.103

TaloT Tak:
e —-12 < -2 — MMHYC ABeHaauaTb MEHbLUE MWHYC ABYX;
e 9 > -10 — peBAaTb 60SblUE MWUHYC OECATU.

G HepaBeHCTBa, copgepXxalime nonoXuTesnbHbIE U OTpULATEJIbHbIE 4YuMcna, 4n-

Kaxoe mu3 uunces Goibliie:
a) -5 u 0; 6) 7 u O; B) 0 u —3,2; I‘)%I/IO?

CpaBHHUTE umciIa, Pe3yJbTAT 3AIWIINTE B BUIE HEPABEHCTBA:
a)3wm-4; 6)-10u 10; B) 8,9 u -9,8; 1) —240 u 3,2.
RaKOﬁ 3HaK, < NJan >, Hago0 IIOCTaBUTH BMECTO 3HaKa BOIIpOcCa, t]:'.['()65:[ IIOJIYUYMNJIOCH
BepHOe HepaBEeHCTBO:
3.1 2 .3 2 2. .3
—— 2= 0) —— 7 —; 37-=; -2=732?
a) 5 77 ) 715 ' % B) 3 ) -25 787

CpaBHuTe umciia, pesyJbTaT 3alUIINTEe B BUJEe HEPAaBEHCTBA CO 3HAKOM >:

a) -12 u —13; 0) —46 u —41; B) -1 u —10; r) —240 u —239.
CpaBHHUTE uMcja, Pe3yJbTaT 3alUIINTEe B BUJE HEpPaBeHCTBA CO 3HAKOM <:
a) —4,5 u —5; 6) —6,56 u —6,506; B) -2 u —1,9; r) —0,009 u -0,01.
CpaBHHUTe uMcja, Pe3yJbTaT 3alUIINTE B BHUAE HepaBeHCTBAa:

5 2 7 5
a) —86 u —9; 0) 3 u -1; B) g X -1; ) —3? u —3.

Kakoii s3mak, < mam >, HAJO IMOCTABUTH BMECTO 3HaKa BOIIPOCA, UTOOBLI IIOJIYUUJIOCH
BEepHOE HEepaBeHCTBO:

2 1 3 4 5 11
_ P2 _4.5- _92 9 _4g2. _2% 9 _Z, 29 __-.
a) —4,4 7 —-4,5; B) 27 ? 42, In) 1T WK) 6 . o4’
2 5 7 3 5 8
_ 2 _ . _94 9 _92. _ {9 _2. 52 9 _5°% 9
0) —-104,2 ? -101,5; r) 27 P e) TREY 3) 514 ? 521.

B BHUOE ,Z[BOfIHOI‘O HepaBeHCTBAa 3alIUIIINTe, MeXAy KaKMMH COCeIHVMMN I€JIBIMM YNC-
JaMu1 Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ JICKUT YMCJIO:

a) —5,249;  6) —-11,7;  B) -0,99; 1) 0,34;  x) —2%; e) —9%.
CpaBHUTE uUmciIa, €CJU 4Yuciaa a u b — orTpuiarejbHble, a duciaa d U ¢ — I0JO-
JKHUTEeJbHBIE:

a) 0 u c; r) 0 u —d; &) —d u c; K) —|d| u d;

6) b u 0; o) au d; 3) —a u b; ) a ulal;

B) —a u 0; e) c u a; u) |d| u d; M) ¢ u |—c|.

3anuIure B BHUOEe HepaBe€HCTBAa:

a) ymciao 39,5 — IOJIOKUTEIbHOE UMCJIO;
6) umciao —7,9 — oTpHUIlATEIbHOE UUCJIO;
B) UHMCJIO M — OTPHUIATEJIBHOE UMCJO;

T) YMCJI0 7N — TMOJIOMKUTEIbHOE YUCJIO;
I) YMCJIO X — HEOTPUIATEJIbHOE UKCJIO;
€) UMCJI0 Y — HEeIOJIOXKUTEJIbHOE UYMCJIO.
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4.104

4.105
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BbicOTa CHEXHOro NoKpoBa M3MeHWnacb Ha z. Hangmrte 3HadyeHue z, ecnv BbiCOTa NOKPOBA:

a) noHm3mnacb Ha 45 cwm; B) MOHM3MNAcb Ha 2 CM;
©) noBbicunacb Ha 20 cwm; r) noBbiCunacb Ha 3 cM.

Ha koopauHaTHOM npsiMOi OTMedeHbl OBe Touku: a) A(-6) n B(4); 6) M(-3) n N(5).
Kakoe paccTosiHMe Mexay TouykaMuy U Kakasi M3 TOYEK pacrnosfioXkeHa pasblle OT Hadana

oTcuyérta?

Ha ynuue Temnepatypa n °C, a B aBTomobune m °C. Ha ckonbko rpagycoB Temnepa-
Typa Ha ynuue Huxe, 4yem B aBTOMoOwne? Pewute 3agady npu:

a)n =12, m = 20; 6) n =-11, m = 19.

4.107 Hasosute uncna, mooynib KOTOPbIX paseH 3; 15,6; 4%; 0; 1; —(-5).

4.108

(A4.100

4.110

4.111

4.112

4.113

(114.114

Hanoute koopamHatel Todek K, N v P, ecnn nasectHa koopauHaTta Todkm R (puc. 4.21).

R N (0] P

K

|
T
Puc. 4.21

>

CrapuHHasi 3agada. Y nepBoro kynua 6bino 520 pybnert m OH Obl1 OOMKEH BTOPOMY
170 pybnen. Y BTOpOro kynua 6bino 760 pybneii n oH 6bin gomkeH nepsomy 250 py6-
nen. CkONbKO OeHer OCTAHeTCs Y KaXAaoro Kymnua rnocne pacyeétoB?

Cohopmynupyiite 3agady, MCNONb3ys MOHATME OTPULIATENIbHOIO 4Yucha.

Hanamte HecKoNbKO 3HAYeHUN n, NMPU KOTOPbIX pa-
BEHCTBO 1 +|n|=0: a) BepHO; 6) HeBepHO.

B kakomMm Beke BO3HUK KaXOblh M3 ropoaos, ecsn B
2021 r. Bo3pacT Mocksbl coctasnan 874 roga, CaHkT-
Metepbypra — 318 net, MNMckoBa — 1118 net, Benu-
koro Hoesropoga — 1162 ropma, Tobonbcka — 434 ro-
na, DepbeHta — 1350 net, Kepun — 2621 ron, Ce-
Bactonona — 238 net, XabapoBcka — 163 roma?
Hanonte atm ropoga Ha kapte Poccuun.

BblumcnnTte 3HayeHMe BbIpaXeHUS:

a) lal + le| npn a = -63,6, ¢ = 61,9;

6) lal - lc| npn a = -73,2, ¢ = -5,8.

MOJJ,yJ'Ib Kakoro m3 AByx 4mcesl MEeHbLUEe:

a) -5,923 1 -5,931; B) —43 " 3%;
5 . 7. _9,
0) 2 0,32; r TR

PasBuBari BoobpaxeHne. Kyb MOXHO COCTaBuUTb U3
OOVHAKOBbIX YETbIPEXYrofbHbIX Nupamug, (puc. 4.22).
Y atux nupamung obuias seplimnHa O, a OCHOBaHUA —
rpaHun kyoa.

a) Ckonbko nupamMmua, Ha PUCYHKe?

0) Hangnte o06bEM nmpamuapbl, ecnm pebpo kybda
paBHO 1,8 gm.

B) Hanaonte pebpo kyba, ecnn oObEM nmpamuabl pa-

1 3
BEH — M™.
a8 °

r"

HoBropopckuii pgetuHeu.
MepBoe netonucHoe
ynomuHanue B 1044 r. J

Puc. 4.22
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4.115 Hangute HeM3BECTHLIN YSEH MPOMOPLMUK:

1) 0,2: x =0,7: 0,105; 3)6,8:05=x:03;
2) 06 _ X 4) 17 _ 143
017 3!5 6,3 X

4.116 1) Onsa npurotoeneHns BuHerpeTa mucronb3osanu 0,8 kr ceéknbl, 0,35 kr Mopkosu, 0,55 kr
kapTodens, 0,65 kr conéHbix orypuoB 1 0,15 kr nyka. Hangute nNpPoOLEHTHOE coaepXxaHue
KaXXaoro BuAa OBOLUEN, B3ATbIX AN NMPUrOTOBNEHUS BUHErpeTa.

2) Ona npurotoBneHus TpaesHoro 4vas cmewanu 0,15 kr gywwuupsl, 0,54 kr 3Bepobos,
0,36 kr pomauwkn, 0,27 kr yabpeua n 0,18 kr maTel. HanonTe NpoUEHTHOE coaepXXaHue
KaXa0ro BMaa TpaB B MOJIyHEHHOWM CMecH.

4.117 BbinonHuTe gencTeus:
1) 57,6 - ((11,962 + 21,848) : 1,38) + 6,18 - 52,5;
2) 3,74 - ((16,602 + 21,938) : 1,64) + 7,32 - 3,85.

a
CpaBHHUTe uYumcJa:
—4916 u —3115; 4 4 -0,9; S
a) n 2 B) 5 2Y I';) 8 77
6) -32,72 m ~32,68; 1) ~257m-27; o) —Odm_.

Haiinure MHOKecTBO Bcex mudp, KOTOpPble MOKHO HAIMCaTh BMECTO 3HAKa BOIIPoOCa,
4yTOOBI MOJIYUYNUJIOCH HEBEPHOE HEepPaBeHCTBO:

)

a) —1524 < -1527; B) -77,32 < -87,32; 1) —g < -3
9

6) —8732 > —8432; r) —888,7 < —888,6; &) —5 > _%,

Pacmoaoxure umcaa —0,1; 1,9; 0,6; —1,8; 0; —1; 1,2 u 1,5 B mopanke:
a) Bo3pacTaHUA; 0) yObIBaHUA.
3a PK3aMEHAI[MOHHYI0 paboTy B JIEBATHIX KJaccaX 8 UYeJOBEK IOJYUYUJU OLEHKY

«5», 20 yemoBek — «4», a ocranbHble 22 yuyeHHKa — «3». CKOJBKO IIPOIIEHTOB
BCEX Yy4YaIlllUXCHA IIOJYUYUJIU OIMEHKY «5H», CKOJIBKO — «4» U CKOJBKO — «3»?

8
Haiinure Heu3BeCTHBIN YJIEH IIPOIIOPIIUI 11 5,7 =x:17,1.

BrinmosrHuTe melicTBuUs:
a) (409 - 10,883 — 243 + 77,337) : (2,1803 + 1,3697);
6) 5,05 - (93,8 — (61,12 : 7,1 + 32,82) : 8,7).

CpaBHuTe umcJa:
a) -8 u 0; B) —0,01 u O;

6) 0,001 u 0; r) % 1 0.
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CpaBHUTE umcJa:

a) 3,4 u -3,47;
9
0) 1o u ——

1
Pacmoaosxure umena —=, 2,

B) 0,317 u 0,0317; ) —lg u —1,75.
r) 20,14 u —-20,14;

1

3
g’ 3 B UHOPAAKE BO3pAaCTaHMA.

3,

Kaxwue mesbie umcia MOKHO HOCTaBUTHL BMECTO OYKBBI €, UTOOBI IIOJYYUJIOCH BEPHOE
IBOIHOE HEpaBEeHCTBO:

a) -6 <c <1;

0) 93 < ¢ < -83; B) -1 <c¢ <1?

28. U3MeHeHue BeJIMYMH

HekoTopble BENMYMHbI MOTYT TOJIbKO YBEMYMBATLCH, & HEKO-
TOpble MOMYT N YBENMYMBATLCS, M YMEHbLLATHLCS.

Hanpumep, BO3pacT 4YenoBeka TOJIbKO YBENMYMBAETCH, a TEM-
nepartypa, CKOpOCTb, aTMOCHEPHOE OaBfieHNEe, KOIMYECTBO TOBa-
pa 1 ero LeHa M MNOBbLILWAKTCS, U MOHMXAIOTCS.

Mpumep. LleHa 1 kr mMopkoBM oceHblo Obina 20 p., K KOHLY
3uMbl gocturna 25 p., a netom crana 22 p. 3a 3MMy LIeHa MOp-
KOBW MOBbICUMAcb Ha 5 p., a 3a NeTo NoHu3mnacb Ha 3 p.

MoBbILEHME LEHbI TOBapa BbIPaXatoT MOJOXUTENbHLIMU YUC-
nlamMun, a NoHMXeHne — oTpuuatenbHbiMU. Tak, ecnu LeHa ToBapa
noBbIiCMNacb Ha 5 p., TO rOBOPSAT, YTO €€ NBMEHEHME paBHO 5 p.,
unn +5 p., ecnn noHmMamnacb Ha 3 p., TO FOBOPSAT, YTO €€ mn3me-
HeHne paBHO -3 p.

Macca Tena Toxe MOXEeT Kak yBeNnnymMBaTbCH, Tak U YMeEHb-
waTtbcs. YBENMYEHME MaccChl Tena BbipaxatoT MOSIOXMTENbHBIMA
4yncnamMmm, a ymMeHbleHne — oTpulatesibHbiIMK.

[MepemeuleHne TOYKM MO KOOPAMHATHOW NPAMOW BMpPaBO
(BBEPX) 0603HAYAIOT MONIOXUTENBHBIMU YMCNaMK, a NnepemMeLle-
HMe BNEBO (BHWU3) — oTpuuatenbHbiMn (puc. 4.23).

K (0] M B N
4
T

\ >
-2 0 4 9

-6 +5
Puc. 4.23

3Ha'~II/IT, yBeJindeHne 711000V  BEeJINYUHBI  MOXHO BbIpa3nTb
MOJIOXKUTEJIbHbIM 41CJIOM, a YMEeHblLUeHne — oTpuvuaTtesibHbIM.

B kakoMm crnydae W3MeHeHMe LieHbl ToBapa, W3MEHEeHMEe TemnepaTypbl
NMONOXUTENIbHO, @ B KAKOM — OTpuMUATESNIbHO?

Y710 3HaAYUT oTpuLIaTENbHOE U3MEHEeHne Macchbl Tena?

Y10 Takoe NONOXUTENIbHOE MepeMelleHne TOYKU MO KOOPAUHATHOM
NPSIMO 1 4TO Takoe OTpuLaTeslbHOEe MepemMelleHMe TOYKU Mo 3TOW
npsMon?

Kakoe 4ncno BblpaxaeT nepemMelleHne TOYKM Ha KOOPAMHATHOW npsi-

MO BNEBO, a Kakoe — BrpaBo?
—
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K

4.124
4.125

4.126

4.127

4.128

4,129

4.130

O0BACHUTE CMBICI MIPEIJIOKEeHUA.

a) «MsmeHeHMe OJIWHBI paBHO ¢ KM», ecaum t = —15; ¢t = 13,2; t = —5,2.

0) «M3meHeHUe BBICOTHI AepeBa PaBHO a cM», ecau a = 32; a = —70; a = 0.
Hsmenenue 1meHbl TOBapa paBHO ¢ p. YemMy paBHO ¢, ecjau IieHa ToBapa:

a) moHU3UJIach Ha 7 p.; B) moBuIicuyachk Ha 20 p.;

0) moBbIicmyack Ha 1,1 p.; r) monmsuigack Ha 1,5 p.?

Wsmenenme Macchl TejJa PaBHO a I'. UemMy paBHO 4, €CJIM Macca Teja:
a) yBeamumjaach Ha 10 r1; 0) ymeHnbImuiaach Ha 325 r?

HasoBure mnoxasanumsa tepmomeTpoB (puc. 4.24). Kakyio TeMmIepaTypy IOKaMKeT
Ka)KIbII M3 5TUX TEPMOMETPOB, €CJIM TeMIlepaTypa M3MeHUTCH:

a) Ha —1 °C; 6) sa 1 °C; B) Ha 0,5 °C; r) ma —-0,5 °C?

a AOC 6,\00 B AOC r AOC .qﬁoc
5] |- 3| |- 5= 3| = 5l |=
4| = Al = Al = Al = Al =
3| Iz 3| |= 3| |- 3| = 3Slul—
2| |- 2| = 2| |- 2| = 2ll=
1 = a1 = = I= =
0| |- ol = 0| |- Ol— Ol
1| |- -1 |- = ol | | = ol | |
2| |- 2|ll= 2|Il= = = 2|l
oc] I =l | | e=c] | | el | | el | |
pad | | it pad| il pd | [l i | | pd | |l
—_51'_ el | |l -S|— gl | |l gl | |l
O) @ @ @ @

Puc. 4.24

Ha roopamuaTtHO# mpsamoii ormeueHa Touka K(3). OrmernTe:

a) Touky M, B KOTOpPYIO IIpH IIepeMeIleHun Ha 5 mepeigér Touxa K;
06) Touky N, B KOTOPYIO IpPU IIepeMeIlleHnU Ha —5H mepeuaér Touka K;
B) TOUKY @, B KOTOPYIO IpPU IIlepeMelnieHnuu Ha —3,5 mepeiigér Toura K;
r) Touky P, B KOTOpyIO IIpu HepeMellienuu Ha 4,5 mepeigér touxa K.
3anuiiure KoopauHATHI Touek M, N, @ u P.

Ha cKoJbKO efuHUI] HOJKHA IepeMecTUThcA TouKa M(8) mo KOOpAMHATHOM mIpsA-
MoOii, 4ToOBI momacTh: a) B Touky N(1); 6) B Toury A(-3)?

C mowmoiibio pucyHkKa 4.25 HalguTe 3HAYEHUHE X.

a -3 2 B -5 x
————> >
+x 6
6 -6 -1 r -4 x
> >
“x 8
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4.131

4.132

(1m4.133

4.134

4.135

4.136

4.137

4.138

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

Ona mHoxecTBa A = {—2,7; 52; —(—1); 0; -27; 17; -4,5; 0,01} COCTaBbTE MOAMHOXEe-
CTBO: 3 1

a) D nONOXUTENbHbIX YMCEN; r) B HeoTpuuaTesbHbIX YMCEeN;
0) M oTpuuaTenbHbIX YMCEN; n) C 4ncen, He SABMSIOLNMXCS
B) N HENOAOXUTESNbHbIX YNCEN; HWN MOJIOXUTESIbHBIMU, HU OTpULATESNIbHBIMU.

Ha pucyHke 4.26 OTMedYeHbl yucna p, n, m W c. YKaXUTe BepHble HEpPaBEHCTBA:
m>n;c<m;,p>n,m?>p;,c > n.

0]
| | | | |
; : | & Puc. 426)

PasBuBali BoobpaxeHue. Onpepenite Bua, GuUrypbl Ha pucyHke 4.27.

a 6 B r yi] e

BUA, criepeam

AO O

Puc. 4.27

Kakoe 13 yucen 6onbLue:

a) 0 n 350; B) -49 n O; a) 12 Y _E; xX) -5,22 n -5,2;
3 6 6 19

_ _15- 12, —1°. _6 19, 3 >
0) -23 n -15; r) 17 n 17, e) Z o7 3) -3,6 n 6,37
Haingute uenble Yncna, KOTopble HAXOOATCH MEXAy YUCIaMu:
a) -5,3 u 1,79; B) 7,5 1 —4,7; 1) _73 " _1%;

: 31,42, ql .1

6) -4,32 n 4,3; r) 34|/|47, e) 48|/| 3"

EcTb N1 cpean HUX NMpPOTUBOMOJSIOXHLIE YMucna?
HasoBute OBa uyncna, KOTopbIE:

2 1
a) MeHblle =, HO Oonblie —

3 3; B) MeHble 2,13, HO Gonblie 2,12;

7 8
0) MeHbLUe g Mo Oonblue 9 r) meHbwe -3,17, HO Gonblie —3,18.
[Mon, CcTpomMTENbCTBO CMNOPTUBHOW MAOLLAAKN OTBEAN MNoJjie NPSMOYrofibHOM (OpPMbI M10-
wagbio 9200 mM? u wupuHoii 80 M. Mo nepuMeTpy NONs NNaHUpyeTcs caenaTb GeroBble
OOPOXKN LUMPUHOM 5 M, a B LEHTpanbHOM YacTun — ¢yTbonbHOe none. Hanamute nepwu-
MeTp 1 niowanb GyTéosbHOro Noss.

A6nokn coctaBnanm 60 % Bcex cobpaHHbix GpykToB, NpudéM 40 % 3Tnx 960K NPULLIOCH
Ha aHTOHOBKY. CKOJIbKO TOHH (PPYKTOB ObIIO COOPaHO, €CnM aHTOHOBKU 6bino cobpa-
HO 24 T?
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Yrpom Temmeparypa y 6oabHOro 6bL1a 37,2 °C. Kakoii crama TeMmmeparypa Bede-
pOM, ecjiu OHa M3MEHWJIACh:

a) Ha 2 °C; B) Ha 1,1 °C;
6) sa —1 °C; r) mza —0,8 °C?

OrMeTbTe Ha KOOPAWHATHOM IIPSAMOIL:
a) Touky M, B KOTOpYyIO mepeigéTr Touka N(—H) mpu mepeMmeriieHUu Ha 7;
60) Touky K, B KoTOpyIO Iepeiigér Touka N(—5) mpu mepemelnenuu Ha —4.

Touxka K(—7) mocie mepeMellleHMs IO KOOPAWHATHOW IIPAMOII mollaja B TOUKY C
Koopamuaroii 5. Ha CKOJIBKO eIUHUI] IIepeMecTHuIu TOuKky K?

Iy mpoBeleHUsS MATEeMaTHYECKOTO KOHKypca ObILIM KYIJIEeHBbI JIMHEHKU, YepTErK-
N 4
HbI€ TPEYTrOJbHUKU U TPAHCIOPTUPHI. JIMHEHKN COCTaBJIAINA ° BCeX MHCTPYMEHTOB,

a uyepTé:xkHbIe TpeyroabHuKU — 0,6 ocraBIuxcsa MHCTPYMeHTOB. CKOJIBKO WHCTPY-
MEHTOB ObLIO KYILIEHO, €CJI TPAHCIIOPTUPOB OKAa3ajaoch 36 INTYyK?

Pemure ypaBHeHueE:

2 4 8
a) gx + §x = 3,2, B) X O,Zx = E,

5 4 . _ 6
0) ﬁx Ex = 0,51; r x+1,4x = 25

CryneHTy MO yHUBeEpCHTeTa HYsKHO HpoexaTh 0e3 mepecamoK 5 craHnuii merpo. O
OTBJIEKCA OT YTEHUSA KHUTY, KOIJa €My OCTaBaJIOCh IIPOeXaThb JBe CTAHIWMU OO YHU-
BepcureTa. Korma CTymeHT OTBJIEKCA OT UTEHWA KHUTU B CJIEAYIOIIUN pas3, OKasa-
JOCh, UTO, BMECTO ABYX CTaHIIMII, OH mpoexaa 6 crammuii. Ha cKOJIbKO cTaHIUI
HY'KHO BepHYTbCA cTyAeHTy? CKOJBKO BCEro CTaHIIMII OH IIpoexaji?

VYV GonpHOro yTpoM Temieparypa Obwia 37,2 °C. Ilociie MpUHATHA JEeKapcTBa TeM-
neparypa moHusmiaack Ha 0,6 °C. Kakoii craja TeMmIeparypa y OOJBHOIO IIOCTE
NPUHATUAS JeKapcTBa?

Beinumure HOMepa BEPHBIX YTBEDIKIECHUN.

1. YBenuueHue J000II BeJUUYMHBI MOYKHO BBIPA3UTH OTPUIATEIBLHLIM UYHCJIOM,
a yMEHbIIIeHIE — IIOJOKUTEIbHEIM.

2. JIroboe MOJIOKUTEIbLHOE YMCJIO MEHbIIe JII00Or0 OTPHUIlATEJILHOIO.

3. 3 nByX OoTpUIATEJBHBIX YMCeJ 0O0JbIIIe TO, MOAYJIL KOTOPOT'O OOJIBIIIE.

4. JIioboe oTpuiareiabHoe uymciao Oosbiie 0, a Jai0b6oe mooKkuTeabHoe MeHbIre 0.
5. JlBa umcJia, oTaAMUAIOIMECT 3HAKAMHU, HA3BIBAIOT ITPOTUBOIIOJOKHBIMU UNCIAMU.
6. Kaskmoe umciao mMMeeT TOJBKO OLHO IIPOTHBOIIOJOXKHOE €My UICJIO.

Y1006l yCIeTh OOBE3TH IIACCA’KUPOB B aspPOMOPT BOBPEMs, TAKCUCT IIJaHUPOBAJ
exaTh co ckopoctbio 60 Km/u. M3-3a aBapuu Ha mopore oH 10 MUWH exXaJy cO CKO-
pocthio 24 KM/4, a 3aTeM OH Ipoexasl 18 KM co ckopoctbio 90 KM/4. Ycmen Jam
TAKCUCT JOBE3TH IIaCCa’KMPOB BOBPEMs, €CJIM BCE OCTaBIlleecs BpeMs exXaja ¢ 3a-
IJIaHNPOBAHHOM CKOPOCTHIO?
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B BasunoHe, Ernnte n peumn oTpuuatenbHble YMcna A0 Hallen 3pbl
He vcnosb3oBanu. Ecnu npm BblYMCNEHMM NOMAYYanoCb OTpULATENbHOE YMC-
710, TO CYMTaNoChb, YTO pelleHus He cyulecTByeT. lNepBble cBeaeHUs 06 oT-
puuaTenbHbIX YACNAX BCTPEYATCH B KHUIMAX KMTAMCKUX YYEHbIX. YxaH LlaHb
(I B. nO H. 3.) B KHUre «ApudmMeTvka B OEBATU KHUrax» NpuUBOAUT npasuna
OENCTBUN C oTpuuatenbHbiMu Yyucnamum. OTpuuatenbHble Yncna cHMTanm Kak
A0/, @ NONOXUTENbHbIE — KaK MMYLLECTBO. Bblnv U3BECTHbI N1LIbL Npasmna
CNOXEHUS N BblYUTAHUS MONIOXUTENbHbBIX U OTpULATENbHbIX YXUCEN; Npasunia
YMHOXEHUS U OeNEeHUs He MPUMEHSINUCH.

OTpuuartenbHble 4yucna 3anucbiBaiM YEPHbIM LIBETOM, a MOJIOXUTENb-
Hble — KpacHbIM. Takol cnocob nM3obpaxeHus ncrnosnb3oBancsa B Knutae oo
cepeavHbl Xll B., noka Jln E He npeanoxun 6onee ynobHoe obOO3HaveHne
oTpuuaTeNibHbIX Yncen: undpbl, KOTopble U306paxany oTpuuaTesibHble YNUC-
na, nepeyveEpKMBanM YEPTOYKON HAMCKOCb CrpaBa Haneso.

B Il B. OnocpaHT AnekcaHOPUNCKUA MNOJsb30BasiCA OTpULATENIbHLIMU
ynucnamm, paccmaTpuBas UX Kak BblYUTAEMble, a MNOJIOKUTENbHbIE — Kak
npubasnsembie. AnodaHToM Obinv cHOPMYyNMPOBaHbl NpaBuia YMHOXEHUS
VU OeneHus OTpULATENbHbIX M MOMOXUTENbHbIX YUCEN.

B WHomn matematukm mMcnosb3oBanu oTpuuatTesbHble 4Yucna LUMPOKO:
C HUMU NPOU3BOAUIUCH BBIYUCAEHUS, N OTPULATENbHbIE YMCA He Kala-
JINCb 4eM-TO HENOHSATHbIM. WM3BeCTHble MHOMNCKME Yy4YEHble Bpaxmarynta
n Bxackapa (VII—VIIl BB.) B CBOUX y4eHUSIX OCTaBUAMU MoOpobHble 0ObsC-
HeHus no paboTe ¢ oTpuuaTeNnbHbIMU Ymucnamu. B MHaomn, kak n B Kutae,
NOJNIOXUTENbHBIE YMCNA Ha3bIBANW MMYLLECTBOM, a OTpuUaATENbHble — A0JI-
rom.

B EBpone oTpuuaTesibHble 4YMCNa He MNpu3HaBanu AOAro: UX CyYUTanm
MHUMBbIMW ¥ abcypaHbiMy. Ecnn oTBET nony4dancs oTpuuaTtesibHbiM, TO ero
npocTo otbpackiBanu. [epBoe onucaHme oTpuLaTesbHbIX YMCesn MOSIBUIIOCH
B «KHure abaka» JleoHappa MNusaHckoro (PuboHayum) B 1202 r., KOTOPbLIA
TpakTOBaN OTPULATESNIbHBIE YMCna TOXe KakK JOJr.

Mo3xe, B 1544 r., Hemeukun matematuk Mwuxaumn LUTudenb B KHure
«[lonHaa apudpmeTnka» BNEPBbIE BBEN MOHATME OTPULIATENBbHbLIX YUCEN W
noapobHO onucan AEeNCTBUA C HUMU. «Hynb HaxoauTcs Mexay abcypaHbIMu
U UCTUHHBIMY HYUCTTAMU>.

Ho paxe B XVII B. dpaHuy3ckmin matemaTtuk, eusnk, dunocod bnes lNa-
ckanb cyutan, 4yto 0 — 4 = 0, TaKk KaK HMYTO HEe MOXET OblTb MEHbLUe, Yem
HUYTO.

B XVII B. oTpuuartenbHble YMcna nonay4ymnu HarnsgagHoe reoMeTpuyeckoe
npencTaBfieHNE Ha KOoOpAVHaTHOW npsiMoini. dpaHuy3ckuii punocod n ma-
TemaTuk PeHe [ekapT npennoxun oTknagblBaTb OTpULATESb-
Hble 4yncna crneBa OT HyNnsd Ha aTon npsamoin. C 3Toro BpemMeHu
oTpuuaTtefibHble 4ucna cTanau MNOBCEMECTHO WCMNOoJb30BaTb W
npusHaBaTb, XOTH €Ll NO/Iroe BPEMS MHOIMe yy4éHble oTpuua-
anm unx.

B 1831 r. ®pugpux Tlaycc HasbiBan oTpuuaTesibHble
yncna abCoMIOTHO PABHO3HAYHBLIMK C MOJIOXKUTENbHBIMKU, a TO,
YTO OHM MPUMEHUMbI HE KO BCEM BELLaM, HE CYMUTa BaXHbIM,
MOTOMY 4YTO Apobu TOXE MPUMEHMMbI HE KO BCEM BELLAM
(Hanpumep, HENPUMEHUMbI NPU CHETE NIOOEN).

Tonbko B Hauyane XIX B. Teopusi OTpuLATENbHbIX Yucen 3a-
KOHYMNa CBOE pas3BuUTME, N abcypaHble 4vicna noayynnn Bceob-
P. [lexapm Luee rnpusHaHue.
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29. CnoxeHue noONOXUTENbHbIX
U OTPULLATENbHbIX Yucen
C NMOMOLLbIO KOOPAWUHATHOWU
npsSMou

TemnepaTtypa Bo3ayxa Obina paBHa 13 °C, a notoMm wuame-
Hunacb Ha 5 °C (T. e. noBbicunack Ha 5 °C) u ctana paBHa 18 °C
(puc. 4.28): 13 + 5 = 18. 3HauuT, TemnepaTypa cTana pasHa
CyMMe nepBOHaYasibHOr0 3HAYeHUS N U3MEHEHUS.

Ecnn temnepatypa mameHunacb Ha -5 °C (T. €. NnoHM3unachb
Ha 5 °C), To oHa ctana paBHa 8 °C (puc. 4.29). I B aTOM cnyyae
3anuwem pesynbTaT B BUAE CyMMbl NepBOHAYaNbHOro0 3Ha4YeHUs

N n3meHenua: 13 + (-5) = 8.

G _°C _°C _°C
2= |50 25| |20 25( |50 2=f |20
1 ARSE  AE AR |
S| |ER| |Sz| S
2| | E= [ZE| [E2
e (22| (22| |EE

C
@
C
C

Puc. 4.28 Puc. 4.29

CnoxeHune uncna 13 ¢ ymcnom 5 nokadaHo Ha pucyHke 4.30
KPaCHOW CTPEesikon, a C 4YUCioM —5 — 3enéHon.

K M N
] |

8 = 13 s 18

Puc. 4.30 )

NONOXUTENbHOE
oTpuLatenbHoe
Ka C KOOpAMHATOM m NepemMecTUTCs Mo KOOPAWHATHOM npaMOon
BMNpaBo
BJIEBO °

lMpnbaBnTb K YNCJTly M YUCIO N — 3HAYUT UBMEHUTb YUCIIO M
Ha n eauHuL.

Ecnu k yncny m npubaBuTb 4ynucno n, To Tou-

Ha n eaNHN4YHbIX OTPE3KOB

Jlioboe 4ucno oT npudaBneHns NONOXUTENBHOro 4YMcna yBe-
MYMBaETCs, a OT NpubaBfeHNs OTPULATESIbHOMO 4Yuciia YMEHb-
LaeTcs.
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Mpumep 1. Cnoxum yucna -8 un 6.

Ecnn k yncny -8 npmnbaButb Yncno 6, To Touyka M (-8) nepe-
MecTUTCa Ha 6 eouHUL BNpaBo W nepenaét B Touky N(-2)
(punc. 4.31). 3HauuT, (-8) + 6 = -2.

M N o)
>
-8 6 -2 0 Puc. 4.31)

Mpumep 2. Cnoxum ymcna -1 n 7.

Ecnu K yncny -1 npnbaButb 4yncno -7, To Touka B(—-1) nepe-
MEecTUTCA Ha 7 eouHuL, BNeBo U nepenagét B Touky A(-8)
(puc. 4.32). 3HauuT, (-1) + (-7) = -8.

A B O
—
- = -1 0 Puc. 4.32]

Mpumep 3. Cnoxum yucna 9 n -9.

Ecnn k yucny 9 npubaButb uncno -9, to Ttouka P(9) nepe-
MecTuTca Ha 9 eoumHuy, BRneBo B Havyano koopauHat O(0)
(pnc. 4.33). 3nauut, 9 + (-9) = 0.

0 p
| * | 1 | | | | | 1 . 1 >
0 5 9 Puc. 4.33)

CyMMa ABYyX TPOTUBOINOJIOXKHbBIX 4YnceJsl paBHa HYJIO:!
l n + (-n) = 0.
Mpumep 4. Cnoxum umncna —-13 n 0.
MpnbaBntb K yncny —13 ymcno 0 — 3HAYUT OCTaBUTb YUCIIO
-13 6e3 nameHeHus, noatomy (-13) + 0 = —-13.
l or I'Ipl/lﬁanleHl/IFI HYJId 41CJI0 HE NU3MEHSEeTCH.!
n+0=0+ n.

9 Y10 3HAYMT NpMbaBUTbL K 4YUCny 71 4yicno m?

K uncny n npubaBunu 4mcno m. Kak M3MEHUTCS MNOSIOXEHME TOYKMU
N(n) Ha KOOpOMHATHOM NPAMOWN, eCnn M — MONOXUTENbHOe;, M — OT-
puuatensHoe; m = 0?

Yemy paBHa cyMMa MNpPOTMBOMOJIOXHbLIX Yncen?

K

4.144 MHcnonbsysa KOOPAMHATHYIO NPAMYIO, HalifuTe cCyMMYy UHCeJ:
a) -3 u 3; B) —4 u —6; n) —7 u 8;
6) 5 u —7; r) 2 u —6; e) -5 u —b.

G CymMmy, KOTOpas COAEPXUT OTpULLATESNbHbIE ClliaraemMble, MOXHO YMTaTb pas-
HbIMK cnocobamu. Hanpumep, cymmy (-3) + (—8) umTaoT Tak:
® K MUHYC TPEM npnbaBUTb MUHYC BOCEMb;
® CyMMa MUHYC TPEX U MUHYC BOCbMMU.
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4.145

4.146

4.147

4.148

4.149

4.150

4.151

4.152

4.153

Cioskure uwmciia:

a) b u 0; B) —9,3 u 0; m) 10,5 u —-10,5; K) 3% u —3%;
6) 0 u —7; r) —14 u 14; e) 0 u —7,4; 3) 17% u 0.
BrinostHuTe meiicTBUA:

a) 123 — (-72 + 72); B) (—4,7 + 4,7) + (-10,5);

6) —405 + (0 + 405); r) 0 + (13,3 + (-13,3)).

Yemy paBHa cymMMa gaHHoro uwmciaa um uwmcjaa 0? UYemy paBHaA cyMMa IIPOTHBO-
IOJIOMKHEIX YuceJs?

Ucnonb3ys pucyHok 4.34, m3obpasuTe Ha KOOPAWHATHON MPAMOIl Umca:

a) m + 4; 6) m + (-1); B) m + (—6,5); r)y m+ (—3%); o) m + 3%.
1 1 1 1 1 1 1 1 1 1 1 1 >
m mi9 Puc. 4.34)

Touxke N Ha KOOpPAWHATHOW IPAMO# cooTBeTcTByeT umcjio n + (—6), a Touke M —
ymucyo n + 6. Haligure 4ymciao, KOTOPOe COOTBETCTBYeT cepeamHe oTpeska MN.

Hcmonp3yda KOOPAMHATHYIO IPAMYIO, OIpeNesIuTe, KaKOoH craja TeMIlepaTypa IIpHU
usmeHenuu Ha 4 °C, 15 °C, 13 °C, -7 °C, —-15 °C, -8 °C, ecau HnepBOHAUYAIHHO
oHa Oblma —13 °C.

C mOMOIIBI0 KOOPAMHATHON MPAMOM HaWauTe 3HAUEHNE BBHIPAKEHU:

a) -6 +4 + (-9); B) -1 + (-5) + 9; o) -3 + 7 + (-8);
6) 8 + (-12) + 4; r) -2 + (-3) + 5; e) 1 + (-6) + 10.
ITo cxeme Ha pucyHKe 4.35 HalifuTe 3HAUEHUA X U Y.
a B y
-4 0 2 x -1 4
| | | > | >
A+ v ‘
x y -7
6 y r

—> S ~———
y -4

Puc. 4.35

N—_———

C mOMOIIbI0 KOOPAMHATHON HPSAMOM pPeIluTe ypaBHEHUE:
a) 5+ x=-1; B) 3 + x = -2;
0) x + (-4) = 1; rN x + 2= -2,

Kakne koopguHatel y Todyek P, R, S, T, F v L (puc. 4.36)?

R S P T F L
3 :
T T

o ] 'y ° ] ] 'y ] ] ] ] ]
T T

‘ ! ' ‘ ‘ 0 1 Puc. 4.363
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4.154

4.155

4.156

4.157

4.158

4.159

4.160

4.161

4.162

4.163

B£4.164

4.165

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

BbluncnuTe.
1 1 1 1
. . — - — — 4+ —
a) 2:4 6) 6-0,6 B)3 5 r)2 1
-3 +1,2 1 11
-1,2 : 0,4 ) 3
: 0,1 . 0,3 .8 _5
7 6
? ? ? 2
Hangute yncna Ha KOOpAMHATHOW MNPSIMOW, yAAnEHHbIE OT:
a) ymcna 3 Ha 7 eguviHuL B) uicna —13 Ha 2 eguMHULbI;
6) yucna -2 Ha 5 eouHUL r) umcna 9 Ha 11 eguHuu.
Hangute, CKOMbKO LENbIX YNCen Mexay Ymcnamu:
a) -33 n 33; 0) 40,3 n -40,3.
Kaknmn moryT 6bITb yucna —-m n —(m):
a) MONOXUTENbHbIMU; 0) oTpuUaTeNbHbIMU; B) Hyném?
BbinonHuTe cnoxexue:
5 7
_gl + |—5|- _20 oL
0) |—4,5| + |—3,7|; r) ‘—18‘ + ‘—2%‘. Iapce“a"b'*a" Kﬁa“"“'
ockoBckoro Kpemns
2 pewna
Kakoe 13 4ynucen meHblue:
3 7.
a) -7,8 n -13,3; B) —, Y Y
7 8 7 6
L y,_°. -3L y —-329
0) YT r) 38V| 37.
Ha TpeHupoBke GuatnoHucT nonan B uenb 168 pas. Ckosnbko

OH cpenan BbICTpenoB, ecnn 84 % Bcex BbICTPESIOB nonanm
B LUenb?

Ha 606uHy HamoTaHo 150 M TecbMbl. CKOIbKO METPOB TECHMbI
ocTanocb, ecnu otpesann 15% eé onnHbI?

Bacs nopapun mame 6ykeT u3 15 TionbnaHoB. Yepe3 HekoTo-
poe BpemMs 6 ToNbNaHoOB 3aBsnM, U UX BblIOpocunn. CKOsbKo
NMPOLEHTOB BCEX TIOSIbMAHOB OCTaNloCcb B OykeTe?

B0O3MOXHO N1 3aHeCTU B KOMHATy wWkad 4yepes OABepHOI npo-
&M BbICOTOM 2 M 1 wnpuHon 70 cMm, ecnn ero Boicota 1,6 m,
rnybuHa coctaBnset 50 % BbICOThI, a gnuHa — 125 % rny-
OUHBbI?

PaccmoTtpute dopmy oTaenbHbIX YacTen baweH MoCKOBCKOro
Kpemna. EcTb nn cpean HUX NPU3Mbl, LMAMHAPLI, AnpaMuipl,
KOHYyChI? ECTb N y 9Tnx GalleH anemMeHTbl, pa3Mepbl KOTOPbIX
COOTBETCTBYIOT 30JI0TOMY CEYEHUIO?

BbinonHute pencreus:

1) 68,973 : 8,31 + 61,71 : ((18,61 - 17,93) - 1,5); Taiinuukas GawHs
2) 64,124 : 7,82 + 73,32 : ((22,34 - 21,69) - 1,6). “

. Mockoeckoro Kpemns
MpoBepbTe PesyNbTaT BbIYMCIEHUI C MOMOLLBIO KasbKynsTopa. - J/
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a

Wcnonb3ysa KOOPAWMHATHYIO NMPAMYIO, HAWAUTE CYMMY UYKCEJI:

a) -3 u 6; B) —10 u 12; n) 6 m —6; &) 0 u —5;
0) 4 u —3; r) -9 u 0; e) -7 u —6; 3) -3 u —4.
B mrecrom rimacce 40 yuamuxcsa. M3 HUX B KPYKKHU U CeKIuu xonutT 77,5 % . B nsa-
TOM KJacce — 35 yuamuxcs, m3 KOoTopbhiXx 80 % mocemiamT KPY:KKU U CEKI[HH.

B kakoMm KJjacce GOJIbIlIe YUAIIUXCSA, KOTOPBIE XOAAT B KPYKKU U CEeKIMU, W Ha
CKOJIBKO UeJIOBEeK?

a) B mkoae 700 yuarmmuxcs. B miecteix Kjaccax yumteda 10 % Bcex IIIKOJIbHUKOB,
npuuém 40 % wus Hux manbuumku. HaifiguTe, CKOJIBKO MAaJbUYMKOB M JEBOUEK YUIT-
Ccd B IIIECTBHIX KJlaccax.

6) BbicoTa HPSAMOYTOJIbHOTO Hapajljiejenuiiena 35 cM, a IMUPUHA COCTaBJIAET %
BeIcOTEI U 70 % pgauubl. Halizure ero o0mEM.

23 1 3
Brruucaure: (8’62 _ 8,37;— 16_10 ’ g) . 11 .
(3,5 - 21) : 5 2,5
N 30. CnoxeHue oTpuuaTesnbHbIX Yucen

3apaua. YTpom Temnepartypa Bo3ayxa Obina —2 °C. 3a aeHb
oHa noHuaunacb Ha 4 °C. Kakoi cTtana temneparypa K Be4yepy?

PeweHwne. 3a geHb Temnepatypa uameHunacb Ha -4 °C
n ctana pasHa -2 + (—-4) rpagycam (puc. 4.37).

AOC AOC
2= |=o0 2=| |=o
1Z| |=0 1Z| |Zo0
0=| |Z0 EE
== x| Z =
-1=({|=0 -1=({|=0
E = & =
© O Puc. 4.37)

Ona HaxoXOeHUa CyMMbl Ynucen -2 U -4 Ha KOOpAMHAaTHOMN
npsaMor Hago Touky M C kKoopauHaton -2 nepemMecTuTb Ha
4 egnHN4YHBIX OTpe3ka Bneso (puc. 4.38). MNMony4ynm Touky N(-6).

3Hauut, -2 + (-4) = 6. Ho 6 = 2 + 4 =|-2| + |- 4.

o+ 0o



38

anizopumm
Cnox}ceHua ompuya-
menvHblX 4ucen

4.170

4.171

4.172

4.173

4.174

4.175

4.176

4.177

4.178

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

1) HaviTn cymmy ux monysneu;

‘/l YT0ObI HAWTU CYMMY ABYX OTpULATEeNbHbIX YUCen, Ha/o:
2) nocTaBuUTb 3HAK «—» Mepes Mnosay4eHHbIM YUCIIOM.

Hanpumep,
-9,3 + (-4,8) = —(9,3 + 4,8) = -14,1;

2 1\ _ 2 1 _ i l _ é
_5§+(_66)__(5§+66)_ (56+66)— 116

9 Pacckaxute anropntM HaxoXOeHWsi CyMMbl OBYX OTpuUUATENbHbIX Yu-
cen.

MoxeT nn cymma oTpuuaTeNbHbIX YNCEN PaBHATLCA HYO; OTpULUATENb-

HOMY YUCIY; YMCJly, MEHbLUEMY KaXAoro W3 cnaraembix; 4mcny, 60sb-

LemMy Kaxaoro ma cnaraembix?

Yucsio —3 mameHuaum Ha —10. C KakKo¥l CTOPOHBI OT HYJA HA YMCJIOBOU IIPAMON
HaXOMUTCA ToJydeHHoe umcyio? Harigure:
a) paccTossHME OT YHMcJa A0 HadaJjia OTCUETa; 6) cymmy umcea —3 u —10.

Ha cKOJBKO I'paZycoB M3MeHHJIACh TeMIlepaTypa 3a CyTKH, ecJH 3a JeHb TeMIlepa-
Typa maMeHuinach Ha —3 °C, a 3a Houb — Ha —9 °C?

Haiigure cymmy:

a) —46 + (-8); B) —36 + (—-9); ) —63 + (-27);

6) -5 + (-29); r) -4 + (-127); e) -8 + (—-37).

Kakoit 3Hak, < mjgwm >, HaJAO MOCTABUTH BMECTO 3HaKa BONPOCA, UTOOBI IOJIY-
YMJIOCh BEPHOE HEPAaBEHCTBO:

a) —21 + (-15) ? -21; B) —45 7 -5 + (—45);

06) —27 + (—41) ? —41; r)-17 -1+ (-13)?
CpaBHHUTEe 3HaUeHUE BBIPAYKEHUA U JaHHOE UKCJIO:

a) —45 + (-55) u —-100; B) —136 + (—144) u —290;
6) —67 + (—39) u —105; r) —149 + (-237) u —396.
Brruncawure 3HaueHue BbIpaskeHusd a + ¢ + (—11) opm:
a) a = —23, ¢ = —48; B) a = —34, ¢ = —-25;

6) a =-51, c = -72; r)a=-2,3, c = -8,7.

BrimmosiHuTE ClIOMKeHUe:

a) -5,9 + (-3,2); B) —9,3 + (-2,9); o) —2,27 + (-0,73);
6) -3,8 + (—4,7); r) -2,35 + (-9,65); e) —0,08 + (-1,94)
CpaBuure:

a) -1,2 + (-0,5) u —1,6; B) -4,5 + (-3,6) u —-7,2 + (-0,3);
6) -3,6 m —0,9 + (-2,7); r) -9,7 + (-10,5) u 3,8 + (-16,4)

BoruucanTe ygoGHBIM CIIOCOOOM:

a) -2,5 + (-0,87) + (-7,5);

6) 4,7 + (-3,9) + (-1,1);

B) -0,37 + (-1,53) + (-0,1);

r) —15,31 + (-25,48) + (-40,76) + (-14,69) + (-26,24) + (-27,52).
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4.179

4.180

4.181

4.182

4.183

4.184

4.188

Haiigure cymmy:

_5 _2. _T (1), _4 _2). _2 _5
a) 11 ( 11)’ 0) 8 +( 4)’ B) 5 * ( 3)’ r) 9 N [ 6)'
BrinmosHuTe cioxkeHue:
1 1 7 3 12 15 3 5
-1= -2=; -5 -221; —-5=2 =2 -12 -2
a) 2+( z) B) 12+( 4) A 17+(24j+( 8j+(17j
9 1 4 5 9 9 5 12
472 4|12 |; -3Z 4 |-82}; - —47 22 =<
0) 14 ( 7) ) 39 + ( 86) ©) 28+ ( 35) * ( 28) * ( 35)

Brimosnnure nmelicTBusa:
a) (-0,28 + (-0,137)) + (-0,431 + (—0,256));

6) (—2% + (—3%)) + (—5% + (—2%)).

Bbiuncnure.
a) 8:4 6) 0,6 - 3 B) 3:. ni-2
6 +78 : 7
-23 -4 12 ‘2
~ 0,11 .7 1 4
? ? 8 f’,

Yucna -21; -7,6; 10; —g; —g; 17,6;
Ke BO3pacTaHus.

; —20%; 0; —20%; -7,4; 1 3anuwmnTe B nopsia-

1) CpaBHUTE, ecivm a U b — MNONOXUTENbHbIE Yncha:
a) —a n b; B) 0 n a; n) bl un b; x) —a w |bl;

6

)

2) Hangnte 3HaYyeHne BblipaXXeHus:
a) 2x — |3x + 2] npu x = 9;
0) 4x - |5+6x| npmn x = 3.

bu -a; r) =b u 0; ) lal v -a; 3) |-a| n -b.

HalionTte 3HayeHus ¢, Mpu KOTOPbIX BEPHO HEpPaBEHCTBO:
a) ¢ < —-c¢; 0) —¢ < ¢; B) c + ¢ < c.

Onsa touek M(x) n N(y) HanignTe koopauHaTy cepeamHbl K otpeska M N, ecnu:
a) x =6,y =10; 0) x = -4, y = -6; B) x = -1,y =T7.

Ona HaxoxpaeHust ob6bémMa uMNMHOPa HYXHO MJoladb OAHOrMO W3 OCHOBaHWIA YMHO-
XWUTb Ha BbICOTY uunuHapa. O6bLEM KOHyca, y KOTOPOro OCHOBaHWE W BbiCOTa pPaBHbI
OCHOBAHWIO U BbICOTE uUMAMHApa, B 3 pasa
MeHblle o6béma uunuHgpa (puc. 4.39).

Halionte 06bEMBI LMAMHOPA W KOHYyCa C Bbl- 0 I
coton 15 cM ©n pagMycoMm OCHOBaHWUIA :

|
|
6 cm. I / I
_L_ L
Hanomte 3HayYeHue BblpaxXeHus: (T oe- = Y - -4

1) (4,24 + 2,76) - 7,7 : (60 — 6,1);
2) (9,89 - 7,39) - 0,8 : (4,31 + 5,69). \Puc. 4.39
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Hatigure cymmy:

a) —34 + (—26); B) —227 + (-73); o) —6,9 + (-2,9);
6) —7 + (~29); r) -5,3 + (=2,7); e) —4,81 + (-2,81).
BrinosauTe caoskeHue:
_4 . (_2). _5 (T, _33 . (_5 0
R - I R G n 32+ (5,9
3 3 2 5 1
0) 7 + ( Z), T) 25 + ( 5E), e) 2E+( 4,75).

BrimmosHuTe meiicTBUA:

a) (—4,75 + (—2%)) + (—2% + (—1%)]; —
6) (—1% + (—2%)) +(~2,43 + (=2,77)).

O mosydeHUs: cepoil GPOHB3BI CIJIABUJIN KYCOK
Mexn o0bEMOM 35 cM® M KYCOK 0JI0Ba OGBEMOM
65 cm®. Uemy paBma macca 1 cm® GponsbI, eciau
macca 1 cm® megu 8,9 r, a macca 1 cm® osoBa
7,3 1?7 PeayibTaT OKPYIJIUNTE OO0 AECATHIX I0Jei
rpamMma. (BpoHsa — OaMH M3 IMEPBLIX OCBOEHHBIX
YeJIOBEKOM CILJIaBOB METAaJIJIOB.)

— PETRO e
CATHARINA moven,

[LET

NamatHuk MeTtpy | (6poH3a),
CankT-letepOypr,
\cKynbnTop ®danbkoHe, 1778 r./

B crakan maamam 120 Mu BOAbI, UTO COCTABJISET
48 % o0Bbéma craxkama. demy paBeH 00BEM cTa-
Kama?

Haiinure 3sHaueHme BLIPpAKEHUA:
a) (10,62 + 0,72 : 14,4 — 5,67) - 2,4; 6) (7,77 - 0,81 : 16,2 + 0,63) - 3,6.

NpoBepouyHas paboTa

BribepuTe BapuaHT IpaBUJIbHOI'O OTBeTa. UTOOBI CJ0KUTL ABAa OTPHUILATEIbHBIX UHC-
Jla, Hamo:

a) CJIOKHUTh MX MOAOYJIX M IIepel IIOJYUYEeHHBbIM YMCJIOM IIOCTAaBHUTHh 3HAK <<+>);

6) CJIOKHUTh MX MOAYJIHW M IIepen IIOJYUYEeHHBIM YMCJIOM IIOCTaBUTh 3HAK «—».

Yemy paBHaA cyMMa YHCeJ:

a) 7,3 u— T; 0) —% u —1; B) —350,6 u —150,4?
. 3 1 1
Haiinure 3HaueHue BbIpaKeHUSA —2? + (—35) + (_ﬂ)

a) MoskeT i1 cyMMa IBYX dYucesl ObITh MeHbIle KasKkaoro u3 ciaraeMmbix? Ecau na,
OpUBeIUTE MIPUMED.

6) Mosxker aum cymMa AByX unceya ObIThb MeubIne —100, ecam omHO M3 cjaaraeMbIX
6oasbirie 100? Eciu ma, mpuBenuTe IpUMeEp.

B) 3anuIInTe TPU OTPUIATEJIHHBIX YHCJIA, CyMMa KOTOPBIX Oojibie —1.
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N 31. CnoxeHue yucen ¢ pasHbIMU
3HaKamu

Mpumep 1. Houbio TemnepaTtypa Bo3gyxa Obina —7 °C. 3a
YyTPO OHa nosbicunack Ha 5 °C. Haingém, kakoi ctana temnepa-
Typa OHEM.

3a yTpo TemnepaTypa uameHunacb Ha 5 °C u ctana paBHa
-7 + 5 rpagycam (puc. 4.40).

AOC AOC AOC AOC
2=( |=0 2=( |zo 2=( =0 2=( |=o
1Z| |20 1Z| [0 1Z| |20 1Z| |Zo0
0= |Z0 0=| |20 o= [Eo | 7| oE|g|=0
=| = ENE =| = AEE B
=l = | T+ SN =Ll= [— | ==
-1=(l|=0 | | -1=|§[=0 -1=|l[=0
5| |[f Al |2l
© O Puc. 4.40) © O Puc. 4.41)

Mpumep 2. YTpom TemnepaTypa Bo3ayxa 6bina -5 °C. 3a
JEeHb OHa noBbicunack Ha 7 °C. Hainpéwm, kakon ctana TemMnepa-
Typa K Be4yepy.

3a geHb TemnepaTtypa u3MeHunacb Ha 7 °C v cTtana pasHa
-5 + 7 rpagycam (puc. 4.41).

Ona HaxoxgeHusa cymmbl uncen —7 u 5 (npumep 1) Ha Koop-
OVHATHOM npsaMolr Hago Touyky M c koopawHaton -7 mnepeme-
CTUTb Ha 5 eOMHNYHbIX OTPE3KOB BMpaBo (puc. 4.42). lMony4nm

TOouky N(-2).
M N 0]
1 * 1 1 1 1 s 1 1 >
-7 5 -2 0 Puc. 4.42)
3Haunt, -7 + 5 = =2. Y yncna -2 TOT Xe 3Hak, 4To 1 y cna-
raemoro —7, a ero Moaysb PaBeH Pa3HOCTU MOAyJSlIeN CnaraemMblx
-7 n 5:

-7 -5l =7 -5=2.
Harnpém cymmy umcen -5 mn 7 (npumep 2) Ha KOOPAMHATHOWN
npamon (puc. 4.43), nonyumm -5 + 7 = 2. Y yucna 2 10T Xe

3HakK, YTO W y Craraemoro 7, a ero Moayjib paBeH pa3HOCTU MO-
aynen cnaraembix 7 n -5:

7l - -5l =7 -5=2.

M (0] N
* 1 1 1 1 1 1 s 1 >
-5 0 2

= Puc. 4.43)
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B obeunx cymmax moaynu cnaraemMmblx OOHW U Te Xxe: 5 n 7.
Ho B nepBoM npumepe 6onbLLINA MOAYNb Y OTPULATENBHOIO YMC-
na 1 MONyyYeHO oTpuuatenbHoe umcno. Bo BToOpoM npumepe
OoNbLUNIA MOAY/b Y NONOXUTENBHOIO YMCAA U MONYYEHO MOSIOXN-
TENbHOE 4YKMCO.

anzopumm \/ Y1066 HAWTU CyMMY ABYX 4YUCesi C pa3HbIMU 3HaKamm,
CNLOMCEHUSL Yucen HaA[o:
C PA3HbBLMU 3HAKAMU 1) Havitm moaynm 4ucen v n3 60/bLIero MoAyJisl BblHECTb MEHb-

LN MOAY/Ib;
2) nepen roJlydeHHbIM 4YMCJIOM [OCTaBUTb 3HaK CJiaraemoro
Cc 60/bLINM MOAYIEM.

Hanpumep:
1) 7,3 + (-5,8) = +(7,3 - 5,8) = 1,5, Tak kak |7,3| >|-5,8]
unu, kopoye, 7,3 + (-5,8) = 7,3 - 5,8 = 1,5;
2‘,

22 462 -62_02_43_4] 5

3) 6,7 + (-7,4) = —(7,4 - 6,7) = -0,7, TaKk kak |-7,4| > 6,7

4 1T _ (084 _ o001 = _(08g20 _ o5 7\ _ _gl13
4) -28% + 221 = (287 225) (2835 2235) 2

4 1
TaK Kak ‘—287‘ > ‘225‘.

Lns CcnoXeHnsa NONOXUTENbHbIX M OTPULATENbHBIX YMCEN MOX-
HO MNCMNOJIb30BaTb KaJlIbKyJIATOP.

Hanpumep, cymmy —40,5 + 9,8 BbIHMCNAIOT Tak:

[£]40.5 9.8 [=L

l’ Kakonm 3Hak OyneT y CyMMbl OBYX YMCEN C pPasHbIMW 3HaKamu, eCiu:
a) 6onbWMA MOOY/b Y OTPULLATENBHOIO YUCNa;

©) MeHbLWIA MOoAyfb Yy OTpULATENBHOro YymMcna?

Pacckaxute anroputm CrnoXeHuUs OBYX YMCEN C Pas3HbIMU 3HAKaMWu.
MoxeT nM cymMma AByX 4Ymcen OblTb MEHbLUE KaXAOoro u3 craraembix;
O[HOro M3 cnaraembix?

YHuciio 5 uamenuan Ha: a) —2; 6) —20; B) 4; r) 10. Ha kKakoMm paccToAHUM U C Ka-
KO CTOPOHBI OT HYJIS PAacCIIOJIOXKEHO IToJyuuBIeecsa uucao? Yemy paBHaA cymMma
KasKIOro M3 STUX Uncejl U yuciaa 5?

Ha cKoJbKO IpajycoB U3MEHUJIACh TeMIePaTypa B TeUeHHe CYTOK, €CJIM HOUBIO TeM-
neparypa umaMmeHmiaack Ha —6 °C, a guém — ma +10 °C?

Bosaymiaeiii smeit mogHsgaca Ha 27 M. Uepes HeKOTOpoe BpPeMs ero BLICOTA H3Me-
HuiIachk Ha 3 M, a moroM emré Ha —20 m. Kak m3MeHungach BbICOTA 3Mes U HA KaKOM
BBICOTE OKasajcsa 3Mei?

Bepronér mogusanaca ma 120 m. Ha xaxoii BbicoTe OyaeT BEPTOJIET, €CJId ero BbICOTa
M3MeHUJIach Ha:
a) —40 m; 6) 60 m; B) —60 m; r) 140 M; 1) —15 m; e) 20 m?

Yrpom Ha 6aHKOBCKOU KapTouke Ob1io 6050,6 p. 3a meHpb sTa cymMMa W3MEHHJIACH
Ha n p. CKOJIBKO JleHer cTajio Ha KapTOuKe B KOHIIe IHs, ecau n pasHo: a) —400,8;
6) —5090; B) 0?
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4.200

4.201

4.202

4.203

4.204

4.205

4.206

4.207

4.208

4.209

4.210

Haiigure cymmy:
a) 38 + (—8); 6) —90 + 40;

B) —

CpaBHUTE 3HAUEHUSA BBLIPAYKEHU:

a) —40 + 27 u 27 + (~40);
6) —21 + 9 u —21 + (-9);

Haiinure sHaueHume BLIpaKeHU:

a) —48 + 40 + (-37);
6) 56 + (—=39) + (=7);

293 +400; r) 270 + (-230);

B) 17 + (-47) u —17 + 47.

B) 26 + (—89) + 31;
r) -29 + (-23) + 41 + 23.

ITogGepuTe KOpeHb ypaBHEHUS U BBLIIOJHUTE TPOBEPKY:

a) -3 + ¢ = 13;
0) z + (—4) = -22;
BrinmosrnuTe ciaoxeHue:

a) —4,5 + 7,8;
60) -7 + 12,2;

B) 1 + (-0,79);
r) 0,5 + (—4,2);

B) 4 + q = —20;
r) p + (-24) = 4.

II) _4,1 + 0’1;
e) 2,2 + 1,8;

CocraBbTe BhIpA’KeHlre MW BbIUMNCJ/INTE €0 3HaAYeHHne:

a) K cymme uucea —7 u —23 mpubaButh uuciio 10;

0) K uucay 5,3 nmpubaBuTh cymmy uwmcen —4,6 u 1,9;

B) K cymme umncea —15 u —2,2 nmpubaButh cymmy uwucena 7 u 3,8;
r) ¥k cymme umcen 14 n —9,4 mpubaButrs cymmy uwmcen —4,8 u —3.
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1) —100 + 99.

x®) 1,4 + (-5,6);
3) 5,8 + (=6).

Kakoe u3 uucen 6; 18,9; —18,9; —12,9; —0,9 aBiasdercsa KOpHeM ypaBHEHUSA

-3 + x = -21,9?

BrinmosnauTe ﬂEﬁCTBHH C IIOMOIIIBIO KaJIBKYJIATOpPAa:

a) —5,4876 + (-21,5072);
6) 14,2896 + (-8,546);

Haiigure cymmy:

7

6)

o | =
+

|
3|0
N—
!

N’
|
|

a) 4 + (—g); B) _4 +

B) -1+ =;

3
8

5 1
-5= + 3=
) 3 + 1 e)

Haiinure sHaueHMe BLIpAKEHU:

2) (% + (—0,6)) + (—3%);

5) (2,75 + %) + (—2%);

B) —4,5678 + (~0,3498) + 9,71;
r) —0,0079 + 0,00426 + (~0,00889).

17 5
) —4,1 + ( 65 + 212),

r) i + (—5,8 + 3).

4

; K) —2

8
— 3= _
3) 11 +(

1

2
+ 3=;
3 5

41).
22
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4.211

4.217

4.218

4.219

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

BbinonHute cnoxeHwve:

a) —26 + (~17); o+ (—%); x) ~0,4 + (—3—10);
6) 48+ (-57; @) 075+ (-3 ) 152+ (-3}
8) —3§+(—4;); e) —1+(—1—‘1); ) —26+(—20%).
BbinonHuTe OencTBne COXEeHUSs:

a) 2,4 + (-2,1 + (-2,3));  6) (—4% + (—3%)) " (—4%).

3anunTe MHOXECTBO LEJbIX YNCES, PaCMOIOXEHHbIX MeXAy Yucnamu:
a) 6 n 21; 6) -18 n -9; B) -14 n 2.

Yncno —-20 npencraBbTe B BUAE CYMMbl ABYX OTpUUATESNIbHbIX YMCEN TaK, Y4TOObI:
a) oba ymcna ObiIn LeNbiMUA YUCTIaMU;

©) ooHO 13 4ymcen ObIIo MPaBUIIbBHON OObIKHOBEHHOW APO0OLIO;

B) o6a uncna ObIIM CMeLllaHHbIMU Yncnamu;

r) oba yncna OblN AECATUYHBIMU OPOOAMU.

HalionTte pacctosiHue mexay Todkamu M n N KoopAuHATHOW MpsiMOiA:
a) M(0) n N(a); 6) M(-a) v N(a); B) M(—a) n N(0); ry M(a) v N(-3a).

MockBa pacnonoxeHa Ha napannenn 56° c. w., a CeBacTtononb — Ha napanienn
44° c. w. (puc. 4.44). Ha ckonbko napannens Cesactonons navHHee napannenn Mo-
CKBbl, €C/T1 UX paanycbl COOTBETCTBEHHO paBHbl 4800 kM n 3720 km?

do’a 5 74 “\V
ﬂ’ , BCTO"O
s :

CocTaBbTe ypaBHeHne ans pelwieHus 3agadn: «Kabenb anvHon 40,4 M pasgenvinn Ha gga
Kycka. Hangnte onmHy Kaxpaoro Kycka, €Clv M3BECTHO, YTO OAMH U3 KYCKOB:

a) Ha 0,9 m gnvHHee apyroro; 0) cocTaBnsieT % Apyroro;

6) Ha 0,3 M Kopo4e Opyroro; e) coctasnsget 0,9 gpyroro;

B) B 4 pas3a aJMHHee Opyroro; X) cocTtaBnsieTr 70 % ppyroro;
r) B 2,5 pasa Kopo4ye Opyroro; 3) coctaenget 230 % apyroro».

a) MNyTewecTBre Ha Tennoxone 4aunocb 6 gHen. B nepBbili 1 BTOPOM AHW NYTELUECTBEHHVKW
nponnbin cooTBeTCcTBEHHO 140 kM 1 120 KM, B YETBEPTHIN OEHb OHWM MporbIM B 3 pasa
MEHbLLE, YEM BO BTOPOW, @ B TPETUN U NATbIA OHU OHW OTAbIXann. CKOMbKO KUIOMETPOB OHU
NPOMJbINN B LUECTON AEHb, €Cnv 3a 6 OHEN OHM NponsbiBaIN B cpeaHeM rno 70 KM B AeHb?

6) CbipoBap » OBe ero o4yepu pas3MecTunn U3roTOBJIEHHbIE Chipbl HA 5 cTennaxax. Ha
KaxKablli CTennax noctaBmam no 6 awmkos, BMelwaowmx no 20 ronosok cbipa. ChipoBap
narotoeun 300 ronoBok chbipa, a Mnagwas Aodb — B 5 pa3d MeHblue. CKOMbKO rofIoBOK
cblpa M3roToBWia craplias Ooyb?

Hangute 3Ha4yeHue BblpaXeHUs:

1) ((1 87.86 - 6% - 19,4) 6,5+ 9,35) : 22%; 2) ((298,08 : 7% - 32,9)- 6.4 + 26,1) - 32%.
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a

Haiigure cymmy:

a) 24 + (-3); B) —9 + (—24); o) —0,7 + 5; &) 16,1 + (—11,5);
6) —42 + 28; 1) -21 + (-39);  e) -3.8 + (-5,1);  3) —4,32 + 9,68.
BrinmosHuTe cioskeHue:

3 6 3 1 7 2 5
a) ? + ?, B) Z + ( E), o) —4 + 25, K) 87 + ( 7ﬂ)’

5 3 4 5 1
0) 11 + L r -1+ 7 e) 10 + ( SE), 3) 9? + 8,5.
B BUae CyYMMBbI KaKHX ABYX PaABHBIX cCJjlaraeMbIX MOJMKHO IIpeACTaBHUThb YMCJIO:

4 3 1

. —6: _ . . 52 )
a) 20; 6) —6; B) -8,2; r) -5 n) 51 e) 917
BoruucanTe cymMmy x + y mIpu:

__4 _ 2,

a) x = -1,7, y = 3,4; B) X = 9 Y= 33

_ _ . _ T _
0) x = -11,3, y 10,8; r) x 21’ 16"

B ymakoBke ¢ Tpeckoii 0b110 7 pwi0b. [Be ppIObI Maccoit mo 1,7 Kr, Tpu — 1mo 1,6 Kr
u omHa pbIca Maccoir 1,9 Kr. Kakoit maccel Oblja ceabMasi PbI0a, €CJIN CPEemHA
macca omHo# Tpeckm 1,8 Kr?

B dectuBasme HapomHOro TBOpUECTBA ydyacTBOBaJIO 42 KoJLleKTuBa. TaHIIeBAJIbHBIX
KOJIJIEKTHUBOB OBLIO B 1,4 pasa 0o0JibIlle, YeM MHCTPYMEHTAJbHBIX, 8 BOKAJbHBIE KOJI-

2
JIEKTHBBI COCTaBJIAJIN g HNHCTPYMEHTaJIbHBIX. CKOJIBKO KOJIJIEKTHUBOB Kaxaoro suaga

ObLI0 Ha (pecTuBaIE?

o
w

5.3 70 1
244 45 “7
2,6-8—-2263:0,31°

Brnimosnnure meiicTBuA:

Kaxkoii s3Hax mMmeeTr cymma:

a) ABYX IIOJIOKUTEJIbHBIX YWCEJI;

0) ABYX OTPUIIATEJIbHBIX UMCEJI;

B) ABYX UYHCeJ] C Pa3HbIMM 3HAKaMU, €CJIU OOJIbINUII MOAYJb y OTPUIATEIHLHOTO
yucja?

ITpuBenuTe MpuUMepHI.

Brruaucanure:

a) 15 — 16; B) —1% + 2%; 1) —0,08 + 13;
6) —3,17 + 3,17; 1) 379 + 948; o) 2% - 3%.
Pemure ypaBHeHUE X — 3% = —11%.

Yupocture BhIpaskenue —44 + ¢ + 75H2.

Haiigure 3mauenue BbIpaskeHus a + b + ¢ nmpu a = -9,5, b = 1,3, ¢ = -2,7.
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KJIIOHEBBIE CJIOBA:

e anrebpamnyeckas
cymMmma

ébLUUMmanue wucen ‘

HaxoxcOenue ONUHDBL
ompesxa Ha KOOpOu-
HamHol npamou

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

32. [leiicTBMe BblYUTAHUSA

BblunTaHme oTtpuuaTesnbHbIX YUCEN U BblHUTAHUE MOJIOXUTESb-
HbIX YMCEeNn UMEET OOMH MU TOT XE CMbIC/: NO MU3BECTHOMY cna-
raemMomMy M M3BECTHOW CYMME MOXHO HanTu OpYyroe cnaraemoe.

Hanpumep, n3 14 Bbl4ecTb 9 — 3HA4YUT HaANTM Takoe n, 4TO
n+9=14, Otkypa n = 14 - 9 = 5,

Ho HaiTu uckomoe cnaraemoe MOXHO, NpubaBuMB K CymMMme
YNCNO, MPOTMBOMOJSIOXKHOE M3BECTHOMY CllaraeMomy:

14 + (-9) = 5.
Y7066 HAWTN Pa3HOCTb ABYX YUCEN, MOXHO K YMEHbLIae-
MOMY npubaBuUTb 4YMCJI0, MPOTUBOINOIOXHOE BbIYUTAEMOMY:
m-n=m + (—n).
Mo aToi popmyne Tenepb MOXHO HaxXOAUTb PA3HOCTb JIOObIX
yucen. Hanpumep, 3 - 9 = 3 + (-9) = -6.

YncnoBoe BbipaxeHne, coaepxallee TO/IbKO 3Haku C/I0XKEeHUS
M BblYNTAHWUSI, MOXHO MPEeACTaBUTb Kak CyMMy. Takoe Bbipaxe-
Hue HasbiBaloT ajrebpanyeckori CyMMOM.

Hanpumep,

-23 - 21 =-283 + (-21); -14 - (-16) = -14 + 16;
-9+4-7=-9+4+ (-7).

YT100bI HaAWTKM 3HayeHue anrebpamyeckon CyMMmbl, OObIYHO
CHavana CkaablBaloT OTAENbHO BCE MONIOXUTENbHbIE N OTAENBHO
BCE OTpuLATENIbHbIE YMCNa, NPMMEHSS CBOWCTBA CIOXEHUS.

Hanpumep, 29 + (-38) + 26 — 47 = 29 + 26 + (-38) + (-47) =
= 55 + (-85) = -30.

Mpumep. Hanpgém gnnny otpeska NM, ecnn M(8) n N(-7).

OnnHa oTtpe3ska NM aBnsetca paccTosiHMeM, Ha KOTopoe
Hago nepeMecTuUTb BMNpaBo Touky N, 4TOObl OHa oOkasanachb
B Touke M. MNMoaTtomy, 0603Ha4MB OnvHy oTpe3ka NM Oykson d,
nonyynm -7 + d = 8.

Otciopa d = 8 — (-7); d = 15.

OnvHa oTtpeska paBHa 15 eOVHWYHBLIM OTPE3KaM.

Y106b1 HANTU JJIUHY OTpe3Ka No KoopAuHaTaM ero KOH-

UoB, HAAo0 N3 KoopAawuHatbl ero ripaBoro KoHua BblHeCTb KOOpP-
AnHarty ero JieBoro KoHua.

Kak pasHOCTb ABYX 4MCEN M WU N MOXHO 3aMeHUTb cymmon? OTBeT
3anuuwnTe B BUAE COOTBETCTBYKOLEro OYKBEHHOrO paBeHCTBA.

Y710 Takoe anrebpauyeckas cymma?

Kak HarTu OnvMHy oTpeska, 3Has KoopAuHaTbl ero KOHLOB?

Kakoe m3 ynucen m v n MeHbLUE, eCNn UX Pa3HOCTb MOJIOXKUTENBHA;
oTpuuartenbHa?

Kaxkoii Obl1a TemmepaTypa Be4epoM, €CJIM 3a HOYb TeMIlepaTypa BO3[yXa NU3MeHU-
nack Ha —17 °C m K yTpy crana pasHa —18 °C?

TepmomeTp mokasbeiBan t °C, saTeM TeMIepaTypa HoHusuiaack Ha 17 °C. Omnpege-
JHUTEe, KaKy0 TeMIIepaTypy IOKasbIBaeT TepMoMeTp ceiiuac, ecau t = 19; ¢ = 17;
t = 10; ¢t = 0. Pemmure 3amauy CJIOKEHHEM, a 3aTeM BbIUMTAHNIEM.
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4.229 Vwuéusle ucciaenoBagu B 6arTuckade nHO osepa Baiikan B paiioHe ocTtpoBa OJIbXOH.
OHu gocturau oTMeTKH —730 M U1, BBINOJHAS HCCJAENOBAHUS, IIOTPYKAJIUCDH eIlé
Ha: a) 40 m; 6) 15 m; B) 100 m. Ha xakux ormMeTkax OHM padorasm?

4.230 TIIpoBepwbTe paBeHCTBO n — (—m) = n + m mpu:

__6 4.

a)n =21, m = 32; B) n = -4,2, m = —-0,9; n) n= 11> ™= 1
2 6
6) n =17, m = -3; ryn=-3,6, m="178; e) n= —77, m = —67.

PasHocTb oTpuuaTesibHbIX 4Yncesl MOXHO 4uUTaTb pPa3HbIMU cnocobammn. Ha-
G npumep, pa3HocTb (—8) — (—=17) yuTaloT Tak:

® OT MVHYC BOCbMW OTHATb MWHYC CeMHaauaTb;

® N3 MMHYC BOCbMIW BblHECTb MMUHYC CEMHagUaTb;

® Pa3HOCTb MWHYC BOCbMW U MUHYC CeMHaaLaTu.

4.231 BrimonHUTe AefiCTBUS BBIUUTAHUA:

a) 8 — (-5); r) —15 — (-15); K) —32 — (—28); K) 7 — 12;
6) 11 — (~16); m 10 — (~11); 3) —56 — (—44); 1) -5 — 5;
B) 19 — (=19); ) —34 — (=35); w) 1 - 3; M) —28 — 8.
4.232 HaiiguTre pasHOCTD:
a) 7,2 — (-1,2); o) —2,3 — 2,3; u) 0 — (-39,1);
6) —3,4 — (—4,2); ) 5,05 — (=5.,05); k) 0 — 48,3.
B) —7.8 — (—4,2); ) —13,41 — (~13,41);
r) 3,4 — 9,4; 3) —0,34 — 0;
4.233 HaiiguTre pasHOCTD:
_3 (_g). 7 (_L). 14, 3 4).
) ~q7 17) B) 13 13)° Ay =) —4 | 79)
_8 _(_3). _5 _ 3, 2 [ _5). 3 5
6] 17 ( 17), P) 14 7, e) g ( E)’ 3) g E‘
4.234 BnImosIHUTe BHIUUTAHUE:
_92 _ 1, 3 1), _ol _ . 2 47,
8) —22 — 5 12 - (_26)’ m -3 = 0,75; ®) 3 — 52
3 1 7 3 1 4 5
= —-1= -3— —[-1=; - —|-1=); -4-— - [-3=|.
0) 3 1 r) 312 ( 8) e) —-2,4 ( 13), 3) 9 ( 36)
4.235 HaiiguTe KOpeHb YpaBHEHHUS WU BBLIMOJHUTE IIPOBEPKY:
5 _ _3,
a) -4 + x = 8,7; B) 7T —y = 2,4; II)C"'ﬂ_ 7
5 2
6) 9,3 + x = -8; r)6—y=—3?; e)c+1,2=—lg.

4.236 Banumure B BUAe CYMMBI Pa3HOCTD:
a) —35 — (-53); 6) —35 — 53; B) 35 — (-53); r) —35 — (—53).

4.237 TIIpemcTaBbTe B BHUAE CYMMBI PA3HOCTD:

a) n — 130; 0) —24 — z; B) 15 — (-y); r) -m — (-9).
4.238 HazoBure ciaraemMble B anre6pamuecKoil cyMMme:
a) 7 — 6; B) —n — 43; o) —-m+ 7 — n;

6) -5 + z; r) 20 — ¢ + x; e) ¢ —z — y.
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4.239

4.240

4.241

4.242

4.243

4.244

4.245

4.246
4.247

4.248
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CocraBbTe anredpamuecKyio CyMMY CO CJIENYIOIIUMU CJIaraeMbIMU:

a) —a; b; —13,7; B) x; 420; -3; —z; 17,8; o) y; —7,8; —10; —k;

0) —12,6; m; n; —k; r) -5,3; a; —¢; —n; m; 1; e) 108; 1; m; —n; —0,6.
Briuncaure anreépamnyeckyio CymMMYy:

a) (31 — 42) — 60; B) -4 — (-6 — 10); nHb5—-—9+4—-10 + 7,

6) —60 + (46 + 80); r) -5 — (-24 + 25); e) —17 + 19 — 29 — 13 + 5.

Haitinure 3madyeHue BbIPAYKEHU:

a) 8,2 — (-1,7 + 4,1);  B) (26,5 — T7) + 43,5; 1n) 29,4 — 18,6 + 5,1 — 7,4;
6) (-4,3 + 70) — 0,9; r) (3,2 + 4,6) + 8,8; e) -33,1 + 17,6 + 2,4 — 6,9.

Brruucaure snaueHue BBIDAXXEHUA:

3 1 3 5 1 1 1 1
a) ( 21 32)4—3,5, B) 4g ( 26 15), I) 2§ + ZZ + g,
62 L 58) _ol. _ _ (sl 4o 41). 7 _g_2,3
6)(69+518) 22, r) —4,75 (52+44), e) 10 3 5+10.
CKOJIBKUM eIUHUUYHBIM OTPe3KaM paBeH oTpe3oKk MN, eciu:
a) M(3) u N(7); B) M(-1) n N(8); m) M(4,3) u N(-5,5);
6) M(-7) u N(-9); r) M(9) u N(-6); e) M(-9,7) u N(—4,4)?

BbinonHuTe pencrere CNOXEeHUs:

3.7 4 7
a) 5,3 + (-7,8); B) 2 + 3 n) —25 + 9’

3 7). o7
6) 7,1 + 45 ) 2.3+ (-5 ) 15 +(-22).
Bbluncnute cymmy:
a) 4,85 + (-3,21) + 5,46; 6) -8,32 + (-5,22) + (-0,45).

HazoBuTe 4ncno, NPoTMBOMONIOXHOE Yncny: —9,3; g; —172; 14,63; 1; 0; 0,001.

Hanonte kopeHb ypaBHEHUS:

a) —x = 4,5; B) -y = -3,8 + 5; n) -z = 22 + (-23,4);
4 5 2 7
— = — — = 8- + — —_ = - + -0 —
0) —-x 5 r)y -y 87 77, e) -2 72 ( 93).
HalionTe, Mexay KakmmMu COCEOHUMW LENbIMU YMCNaMu PacroioXeHO YUCHIO:
.48, 5. 4. o, _16
43 420 T30 op0 88 TF

3anumTe MHOXECTBO LIEfbIX YACES, Y KOTO-
PbIX MOOYW:

a) MeHblle 5; 0) 6onble 5 N MeHblue 12.
Hangute 3HaveHue BblpaxeHus:
a) -(-9) + 35; 6) —((-20) + (-10)).

Y KOHyca M uUMnnMHApa paBHble OCHOBAHUS

1 06bEMbI. HaliguTe BbICOTY UUIMHApPA, ec-

nn BbicoTa KoHyca 36 cMm (puc. 4.45). Puc. 4.45
. 4.
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4.252

4.253

4.254

(A 4.255

K wkonbHOMY KOHUEepTy Obino noarotoeneHo 20 BbICTyneHWn. BokanbHbIX BbICTYMIEHUN
ObIJI0O NoAroToBneHo B 2 pasa Oosblie, YemM TaHUeBasibHbIX, a akpobaTuieckmx — Ha
4 MeHbLUEe, YeM TaHLUeBasbHbIX. CKOMbKO BbLICTYMEHN KaxOoro Buaa 6bis10 NoaroToBEHO
K KOHLUEepTy?

1) Macca Tpéx KOHTerMHepoB Ans nongpHon akcnegmumm pasHa 3600 kr. Macca nepso-
ro KOHTerHepa B 1% pasa Oosiblle Maccbl TPETbEro, a Macca BTOPOro COCTaBAseT
% MaccCbl TpeTbero. Yemy paBHa mMacca Kaxaoro KoHTemHepa?

2) Ha KoHcepBHOM 3aBofe 3a cMeHy marotaBnmBanu 4200 6aHOK TPEX BMAOB MOpe Ans
mMasblilwen. baHku MSACHOro nwpe CoCTaBAanu g OaHok ¢pykTOoBOro niope. A 6HaHOK

1
OBOLLIHOrO ntope Obl10 B 15 pasa 6onbliue 6aHok ppykToBOro nope. Ckonbko HGaHOK Mo-

pe Kaxaoro Buaa OblIO M3roTOBMAEHO 3a CMEHY?

Hangute 3Ha4YeHue BblpaxXeHus:

1) 31,77 - 3,08 - (34,51 : 4,06) + 8,632 : 0,83;
2) 44,31 - 2,42 - (50,445 : 5,31) + 14,552 : 1,36.

Muoninckmin matematuk bpaxmarynta (VI B.) Tak uanaran npasuaa CNOXEHUSI U BblYUTa-
Husa: «CyMmMa OBYX MMYLLECTB €CTb MMYLLLECTBO», «CymmMa ABYX OONFOB €CTb Aonr», «Cym-
Ma MMyLLecTBa U Aofra paBHa UX pasHoCcTu» n T. A. Chopmynmpynte aTm ApeBHEUHOUN-
CKne npasuia COBPEMEHHBLIM A3bIKOM.

BrimosnnuTe nmeiicTBue:

a) 38 — (-7); B) 108 — (-121); 1n) —4,2 + 8,9; x®) —14 — (-3,2);
6) —-12 + (-23); r) 5,9 — 9,2; e) 12 — (-3,8); 3) 0 — (—5,8).
Brruucaure:
1 7 3 5 17 3
a) —41 ( 25), B) 255t 55 A —go — (0.6 ) 12,5 - 755
2 _ g5, 3_00- _r1_al. _al _
0) 57 614, r) 5 0,9; e) —5,1 37, 3) 37 (-4,2).

Haiigure 3mauenue BbIpaskeHusa (n + m) — r, ecam:
ayn =4,8, m=-1,4, r = 3,1; ) n=m=-2,4,r=-71.
Haiinure nnmuny orpeska MN B eIUWHUUYHBIX OTpe3Kax, ecam M(—6) u N(12).

Hatigmre paccroanme MeXIy TOUKaAMMN:
1

a) M(—9) u N(=2); 6) C(2,6) u D(-4,3); B) P(—g) u K(%) r) L(—3g) u Q(lg).

BrriuncauTe 3HaueHUe BBIPAKEHU:
1 1 7 3 2
a) 34 — (-17) — (-22); ) 2§ 15 + 2ﬁ’ k) 12,4 25 102—5 + 0,6.
1 4
6) —46 — 21 — (-23); ) 82—0 + 4ﬁ 4,2;
2 1 8
B) 5,7 — 6,8 — 1,5; e) 43 + 35 GE’
B mixospHOM KOHKypce UTeloB IJs b—7 KjaccoB yuacTBoBaau 40 degoBexk. Yua-
muxcsa 5 KJjaccoB Obl10 B 1,5 pasa Ooabliie, uemM ydamiuxcsa 6 u 7 KJaccoB BMecCTe.

CemurigaccHuKu cocrtaBisiu 0,6 oT ymcia mecTuKJIAacCCHUKOB. CKOJBKO ydallluXCcs
KasKJoro KJjacca MPUHAIN ydacTue B KOHKypce?
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KomaHga «KomeTta» «MonHus» «Bbimnen» «[Opyx6a» «[MaTtpmnot»
Yucno 3abuTbix ronos 25 24 20 10
Yucno nponyLleHHbIX rofioB 21 24 24

PasHuua ronos 13 -4 -12

B TabGiuie mpencraBieHbl HEKOTOPbIE Pe3yabTaThl MaTUell IIIKOJbHBIX KOMAHJI IIO
GyTooay. ¥V KaKOM KOMAHIBI JIYUIas PasHUIlA TOJIOB (Pa3sHOCTL 4YHCJa 3a0HTBHIX
TOJIOB U YHCJAa MPONYIIMEHHLIX T'OJIOB). ¥ KaKMX KOMAaHJI OHAa OAMHaKOBas?

Ha BBIcTaBKE OETCKOTO TBOpUECTBa OBIIM MHPEICTABIECHBI PUCYHKU U TONEIKU U3
npupogaoro marepuaisa — Bcero 1001 skcmomar. IIpm sTOM TOIENKHM COCTABJIAIN
30 % ot uuncsa pucyHKoB. CKOJIBKO PUCYHKOB U CKOJBKO IIOJIEJIOK OBLJIO IIpeACTaB-
JIeHO Ha BBICTaBKe?

Ha xaym0y Bbicaskeno 500 tionbmanHoB. TiobIaHBI KPACHOTO IIBETA COCTABJISIOT
36 % Bcex nBeroB. OcrajlbHBIE TIOJbIAHBLI OeJible M PO30BbIe. BesbIX TIOJIBIAHOB
B 1,5 pasa Goubliie, ueM P0O30BbIX. CKOJIBKO TIOJIBIIAHOB KaKIOT0 IIBeTa Ha KJaymoOe?

Pacmoao:xure umcia B IIOpAOAKEe BO3PpaCTaHMUA:

_27; 24; -32; 62; 19; —1; 0; —%; 0,5.
CpaBHHUTE uMcia:
4 1
a) —y H -0,8; 6) —0,18 u 3
Brruucanure:
a) 23 — 48; 6) -0,5 — (-0,11); B) 6 — (-0,2).

Haiigure 3mauenue BbIpaskeHus a — b, ecau a = 0,3, b = 6,7.
Pemure ypaBHeHUe:

1 — 9o. _92 — 4L
a) lg—x—26, 0) 27 + x 414.

Brruucaure:
a) —26 — 46;
6) -96,2 + (-10,8);

B) 22 - (—3%).

Yupocture Beipaskenue —k — 2,8 — 1,7 u HaiiguTe ero sHauenue upu kB = —4,5.
Haiigure paccTrosHre B eQUHUYHBIX OTPE3KAX MEXKIY TOUKAMI:
a) A(-4) u B(~1); 6) C(~5,4) u K(6,6); B) Q(—4§) " P(l%).
Haiinure 3sHaueHMe BBIPpAKEHUA:

1 1
a) 23 — 17 + 10; 0) 4% + A 0,6.

Mosxer sim pasHOCTH ABYX YucesJ OBITH OOJIBIIIE CYMMBI 3TuUX Ke umcen? Ecau fna,
OpUBEIUTE IIPUMED.
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N 33. [eicTBme yMHOXeHUS

3apgaya 1. TpeHuMpoBKa CMNOPTCMEHA Ha JNbDKHOW Tpacce
oanTtcs 4 4. Ha CKONbKO KUIOMETPOB M3MEHUTCH ero npooer,
€C/IN CKOPOCTb U3MEeHUTCS Ha +1,5 km/4?

PeweHne. Kaxabli 4yac nbbkHMK 6yaet npoberatb Ha 1,5 km
oonblue. HTobbl pewnTb 3agady, Haao YMHOXUTb 1,5 Ha 4, nony-
ynm 1,5 - 4 = 6. 3HaumT, ero npober yBennumtcs Ha 6 KM, apy-
rMMU CnosBamMu, U3MEHUTCH Ha 6 KM.

3agaua 2. TpeHupoBKa nbbkHUKA aamTcs 4 4. Ha CKONbkO
KNNOMETPOB N3MEHUTCA ero npober, ecnm CKOPOCTb U3MEHUTCS
Ha —-1,5 km/4u?

PeweHune. Kaxgpln 4ac nbbkHUK Oyoet npoberatb Ha 1,5 km
MeHbLUe. [pober nbbkHUKA 3a TPEHWPOBKY YMEHBLUMUTCS Ha 6 KM
(1,5 - 4 = 6). 3HaumT, Npober 3a TPEHMPOBKY U3MEHUTCS HA —6 KM.

Monyynnn, 4yto npomnseegeHne —1,5 u 4 paBHo -6, T. e.

-1,5-4=-1,5-4) = -6.
CywuTaloT, 4to 1"
4.(-1,5) = -(4-1,5) = -6.

YyMHONMCeHUe 08YX Y1066 HAWTU NPOU3BEAEHNE ABYX YMCen C pa3HbiMM 3Ha-
qucen ¢ pasHvlmu KaMu, Ha/o:
3naxamu 1) NepeMHOXUTb MOAY/IN YUCES,

2) nocTaBuUTb 3HAK «—» Mepen Mnosay4eHHbIM YUCIIOM.

Hanpumep, (-2,4)-0,5 = -(2,4-0,5) = -1,2;
2,4-(-0,5) = -(2,4-0,5) = -1,2.

Tak kak (-2,4)-0,5 = —(2,4-0,5), TO MOXHO MEPBbLIN MHOXWN-
Tenb nucatb 6e3 ckobok, T. e. (-2,4)-0,5 = -2,4-0,5.

®
CpaBHuM npounasseneHune 2,4 - 0,5, paBHoe 1,2, ¢ AByMs Npo-
n3sepgeHunamn (-2,4)-0,5 n 2,4 -(-0,5).

Bugum, 4To m3mMeHeHne 3Haka y /1i060ro MHOXUTE/S MEeHSeT
3HaK Mpou3BeneHusl, a ero Moay/b OCTaéTcs TeM Xe.

Ecnn xxe MeHSoT 3Haku Yy OBYX MHOXUTENEN, TO Yy npon3seaeHnd
MEHAETCA 3HaK ABaKAdbl, T. €. 3HaK MNpom3BeaceHnd He MEHAETCAH.

5.22=11; (-5)-2,2 = —11;
(-5) - (-2,2) = —(-11) = 11.
I'Io:-)Tomy npon3seneHme oTpmuaTesibHbiX 4nces eCtb 41NCeJao no-

NOXUTESIbHOE.
ymuodxcenue 96yx YT06bI HAUTU NPOU3BEeAEeHNe ABYX OTpULaTesibHbIX YMUCen,
ompuyamenbHbLxX Hazao0 NMepPeMHOXUTb UX MOAYJIN.

yucen

Hanpumep, (-4,8)-(-7) = |-4,8|-|-7| = 4,8-7 = 33,6.
Mnun kopoue: (-4,8)-(-7) = 4,8-7 = 33,6.
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NTaKk, nonyd4aem anropuTtM YMHOXEHUS YUCEI.
VI Y100bI HANTU NpoOU3BedeHue OBYX YUCEeJ, OT/INYHbIX OT Hy-
J15l, HaAo:
1) NepeMHOXUTb MOAY/IN MHOXUTENEN;
2) noCcTaBUTb y MOJIYHEHHOIO YMCAa 3HaK «+t», €CJ/IM MHOXUTEN
OAIHOro 3Haka, n 3HaK «—», eCJ/IN MHOXUTEJIN Pa3HbIX 3HaKOB.

anzopumm
YMHONCEHUA HUCen

Bce cBolicTBa YMHOXEHUSA crnipaBeaiBbl U AN OoTpuuaTesb-
HbIX Yyucen.

9 Cohopmynmpyiite anroputM YMHOXEHUS ABYX OTpULATENbHbIX YMCEN.
Kak HanTn npousBefeHve AByx yuicen?

Kakne 3Haku JOMXKHbI ObiTb Y OBYX COMHOXMUTENEN, Y4TOObLI Npou3Beae-

HUEe ObII0 MONOXUTENbHBIM YMUCIOM; OTPULATENbHLIM YNCIOM?

4.266 B BomoxpaHUIMINEe ypOBEeHb BOALI M3MeHseTCA KaKAble CyTKM Ha ¢ M. Kak msMme-
HHUTCS YPOBEHBb BOALI B BOJOXPAHIJINIIE 3a UeTBEPO CYTOK, ecau ¢ = 0,3; ¢ = —0,2?

4.267 Ha mxame tepmomerpa 1 °C paBer 4 mm. Ha CKOJBKO M3MEHHUTCSA BBLICOTA CTOJIOH-
Ka TepMOMeTpa, ecJii TeMIlepaTypa Bo3fyxa maMmeHuTcsa: a) Ha 13 °C; 6) ma —17 °C?

4.268 TIlera upér mo AOpore Co CKOPOCTBIO U M/MHH. OTMETHM ero MecTOIOJIOKeHHe Ha
KOOpAMHATHON mpsaAMoOuN Toukou O, y KoTopo#ll KoopamHarta paBHa 0 (puc. 4.46).
Bynem cumraTh CKOPOCTH IIOJIOKUTENLHOI, eciau IleTs ABUIKETCA B IIOJIOMKUTEIHLHOM
HapaBJIeHNUN, W OTPUIATEJLHON — ecJu B OTpUllaTeJbHOM. 3Hauenue t = —10
oymem cumrath «10 MuHyT Hasazg». Haligure mososxkenue IleTw Ha pHUCYHKe uepes
t MUH, ecyu:

a)v=>50,t=8;, 06)v=-50,t=8, BvV=D50,t=-8 r1)v=-50,1t=-8.

~1000 -800 -600 -400 -200 O 200 400 600 800 1000
Puc. 4.46

4.269 Haiizure mpousBemeHUe:

a) —4-8; 6) 7-(-9); B) —20-15; r) —238-0; o) —1-423; e) 0-(-1).
4.270 BemosHUTEe YMHOXKeHUeE:

a) —6-(-5); 6) —11-(-17); B) -35-(-4); 1) —1-(-1); m) -7-(=7); e) —50-(-50).
-

G lMpou3BeneHne, B KOTOPOE BXOOAT OTpuUATEsbHbIE 4YMcna, MOXHO 4YUTaTb

pasHbiMn cnocobamu. Hanpumep, npoundsepeHune 3,5 - (=7,4) ymTtaloT Tak:

e TPU UEeNbIX NATb AECATbIX YMHOXWUTb Ha MUHYC CeMb LUEfbIX 4YeTbipe
0ecsaTbIX;

e Npomn3BeAeHME TPEX LeNbIX NATU OECATbIX U MUHYC CEMU LENbIX YeTbIPEX
DEecsATbIX.

MpousseneHne —30x MOXHO 4MTaTb Tak:

e MUHYC TpUauUaTb «UNKC»;
e fipon3BegeHmne MMHyC Tpunguatm m «nKeC».
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BoeruncauTre 3HaueHue BbIpaskeHusa —H4a mpu a = 0; a = 1; a = -1; a = 4;
a = 10; a = —40.

ITombepure KOpeHL ypaBHEHU:

a) -7z = 63; 06) -5y = —50; B) 9:-n = -81; r) -9:c = 99.
BeruucianTe cremedb ymcia:

a) (1) 6) (-1)% B) (—4)° r) (-10)% m (-2)% e) (-5)%
Kaxum umcaoMm, MOJIOMKUTEIbHBIM UJIN OTPUIATEIbHBIM, SBJISETCA KBaApaT OTPU-
maTeJbHOTO YMcjaa; Ky6 orpuiiaresbHoro umcia? OO0bACHUTE IIOUEMY.

BreinosHUTE yMHOMKEHUTE:

a) 0,6-(=7); B) 11-(-0,3); n) —7,48 - 0;

6) -0,4-5; r) -3,4-0,5; e) 0-(-2,3).

Haiinure sHaueHMe mpoOm3BEIEHII:

a) ~0,5+(-0,7); B) ~1,1-(-1,1); R) ~3,4-(-0,5);

6) —0,2(-3,2); r) —0,3-(-0,3); e) —0,1-(-0,01)
Brruucanure:

a) 1,3-(-12); B) —6,6 - 204; o) —13,6-(-13,5);
6) —30,5 - (—34); r) —-7,3-(-40,2); e) 4,04 - (-3,05).

Breinmosnure VYMHOMEeHHue:
a) 1-(-12,7);  ©6) (<1):1,5;  B) —49-(-1); 1) -1-1,5.

BrriuncauTe 3HaueHUe BBIpAKEHU:

a) 2:(-4) + (-2):(-6) — (-9)5; n) —3,6:0,1+(-4,6)(-3,1) - (-6,5) - (-0,3);
6) (-20 + 17 — 8 + 9)-(-14); e) (3,4-(-1,6) — 1,2-(~0,6)) - (-2,5);

B) (-6,9 + 6,2)- (4,12 — 5,92); x) —4,2(-2,5) — (-1,6)-0,5 — 4,5;

r) (4,7 — 5,8)-(-3,5 — 3,4); 3) -4,243-(-7,4+ 1,8 - 2,6 + 7,2) — 3,786.

BeluncauTe CTENeHb UHWCJA:
a) (-0,1)% 6) (-0,1)% B) (-1,2)% r) (-0,6)% n) (-2,5)% e) (-0,2)%.

BrimmosrHuTe ymMmHOMKeHUeE:

8) ~3 o3 D5 (5 A 18
6) % : (—%); ) _% : (_%); e) —10 - (—%).
Haiinure sHaueHMe mpOU3BEIEHI:

a) —25 - (—g); B) <3745 @ 2.2 (—1%);
5) 6% : (—1%); ) —2% . 3,4; e —1% - (~6,75).

Kaxkoii sHakK, < mau >, HAAO HMOCTABUTHL BMECTO 3HAKa BOIIPOCA, YTOOBI MOJYUUIOCH
BepHOE HepaBeHCTBO:

a) —74-5 7 0; B) 1,4-(-6) ? 1,4; m —7-

6) —6,3-(-63) 7 0; r) 2,8-(-9) ? -9; e) —é :
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4.283

4.284

4,285

4.286

4.287

4.288

4.289

4.290

4.291
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BrinmosrHuTe nelicTBUA:

o (315 - 3) (03 - o)

3 7 21
1 7 5 7 1 9
6) 115 ¢~ 227 ¢ 1) (6g 4,2) (E) 4,23;
97 . (2 _ 3). 1 _ 1)y o(_2
) 17,5 — 27 (12 4), e)( L~ 075 5) ( 3)+4,2.

Berumcaure crenens APOOHOTO UMCJIA:

o o3 wla wl el o

3anummnuTe CyMMy B BHJE IIPOU3BeJeHUA:

ayn+n+n+ n; B) —4a — 4a — 4a — 4a;

6) c—-c—-c—c; r) 3z + 3z + 3z + 3z + 3z + 3z.
BoruncinuTe 3HaueHUe BBIPAKEHUA:

ayn +6 +n+6+n+ 6 uapu n = 4,2;
6)m-2+m-2+m-2+ m— 2 apu m = -3,5.

Briuuciaure 3Hauenwue:

1 1 1
a) pmpu p = —4;p = —¢3 p=0,6;p=-0,8p=-25; p=35;
6) b mpu b = —2; b = —2; b=0,1; b= 0,1; b = —1%; p = 2L
p b 3’ b b b b 5’ 2‘
Bbluncnute.
a) 4,5 - 5,7; B) ~4,2 — (~2,9); a) -2 - 24, X) —2,5 - (—2%);
7 21, ~9 (_3). 2
6) -6,3 - 5,9; r 35~ 55 ) ~1z ( 7), 3 —3*+ 1.5
CpaBHuTE 3HAYeHUs BbIPAXEHUN:
a) |-4,3 + 3,8 n |-4,3| +3,8]; 6) [-9,3 - 1,3 u [-9,3] +[-1,3|.
Bbluncnute.

e .
@aye O@\ﬁ @

ea:ee FH®

3annwuTte yncno —26 B BUAE PasHOCTU: a) ABYX MOJSIOXUTESNbHbLIX YMucen; 6) oTpuuartenb-
HOro M MONOXWUTENIbHOrO YMCEN; B) ABYX OTPULIATESNbHbLIX YUCE.
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4.295

4.296

4.297

4.298

95

a) Hangute ycnoBume, Npmu KOTOPOM PaBEHCTBO n — m = m — n BepHo. [pueBeguTte npu-

Mepbl.
6) MoxeT nn cymma AByX umcen OblTb MEHbLUE MX Pa3HOCTU?

Kacnuickoe mMope HaxoauTcs Ha BbiICOTE —28 M OTHOCUTENbHO YPOBHA MuMpoOBOro okea-
Ha, a MépTBoe Mope — Ha BbicoTe —430 M (No gaHHbIM Ha 2021 r.). Ha CcKonbkO MeTpoB
ypoBeHb BOAbl B MEPTBOM MOpe HUXe YPOBHSA BOAbl B Kacnuickom mope?

Ona BblpaXeHna X — Yy no,u,6ep|/|Te oTpuuaTtesibHble 3Ha4YeHNA X 1 Yy Tak, 4YTOObI 3Ha4YeHue

9TOro BblpaXeHunsd ObIno PaBHO:

a) -8 6) 43 8) 0 ) -5 a4) T e) 00,

Bbluncnnte 3HavyeHne BblpaXeHus:

a) 4,89 - (3,67 - 3,98); 6) -7,29 + (-2,6 + 6,29); B) -0,85 - 3,35 + 0,12 - 1,2 + 17,88.

Pewnte ypaBHeHME:
a) x + 43 = 2,7; 06) 3,6 - x = 4,9; B) 5,8 - x = —-4,6;

rx-49=-36.

MweHnyHoe none Gonblue rpeymiiHoro Ha 10,4 ra. Yemy paBHbl MioWaay MNLLIEHUYHOro

nona n rpednlHoro nond, ecim N3BeCTHO, 4YTO:

a) rpeunwHoe none B 1,6 pasa MeHblUe MWEeHUYHOro rnosns;
0) nweHnyHoe none Oonblue rpPeynLHoOro nons B 2,5 pasa;

3
B) naowanb rpedYnHoro nosgd coctasndetr — naowaan neHnYHOro nongd;

4

r) naowanb rpedniHoro nons coctaenset 0,6 niowaay NWeHUYHOro MNons;
0) nnowaab rpedmwHoro nonsa coctaengeTt 70 % nnowaan rneHnYHoro rnonsa?

BbinonHute pencrTeus:

3.8,21. 7 (15—93):g
1)821 22 ' 66. 2) 3 3_
8:04 - 19,36 (192_111).3

3 9) 71

BreinosanTe yMHOMKEHUE:

a) —38-23; r) 2,4 (-1,5); x) —1-(-4,91); K) (-4)%
6) —56 - (-12); n) —4,8-6,1; 3) —-8,71-0; 1) (-3,1)%
B) 22-(-11); e) —3,5-(-4,6); n) —1-(-1); M) (-0,3)°.
Haiinure sHaueHme mpou3BEeIeHU:
4 1 3 1
2 5 (-43): 24 (-2 w27 (1)
4 1), _5, ) 12,
6) —4; - (—35), ) g 54 e) ~13 - 0,125.
Brruucaure:
1 3 6 4
a) 46 - (—4) — (-32) - (-6) + (-15) - (-20); r) (—45 + 31)-(—97 + 87);
1 7 3
6) (-1,6 + 7,2 — 4,6 + 8,1)-(-2,3); n 1 ( ) - (—15) 155
B) (3,2 — 6,7)- (—4,4 + 6,1); e) 1% : (—15,3 ~ 18,9 - g)

Buepa Bcmaxaau Ha 10,6 ra Gosbiiie maimHu, ueM cerofHs. CKOJIBKO T'eKTapoB IIAIIHUI
BCIIaxXaJId 3a 9TU JBa OHsI, €CJM CerofHsl Bcmaxanu B 1,2 pasa MeHbIlle, ueM Buepa?



56

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

Haiigure cpenmee apudmeTudecKoe uuces, ecau mepsoe uucao 120, BTopoe cocTas-
asetr 20 % mepBoro, a Tperbe cocraBiaser 50 % pasHOCTU MEPBOTO WU BTOPOTO UUCEJ.

OmHO M3 Ymces COCTABJISIET YeTBEPTh Apyroro. HaliguTe Kaskgoe UMCJIO, €CIU CPel-
Hee apu()MeTHUYECKOe TUX Uuces paBHO 52,45.

Haﬁ,l[PITe d, €CJIX BBIIIOJIHAIOTCA YeThIPE pPaBe€HCTBA:

-3:(-13) = a; a-(-0,1) = b; b:(-2) = ¢; —é cc =d.
CpaBHUTE C HYJEM 3HAUEHUWE BBHIPASKEHUA:
a) (-0,1)% 6) —0,1% B) (-3)% r) —(-3)°.
Kakoe umcio HY:XKHO YMHOMXUTL HAa —4, UTOOBI IIOJYUUTH:
a) —12; 6) 56; B) —1; r) 0?
BeruncinuTe 3HAUeHNE BBIPAMKEHUS:

1 2 5 1

a) 3:(-6) — 2-(-4) + 3-(-5H); 0) 15 ( §) 26 ( 15).

N 34. [leiicTtBue peneHus

JeneHve oTpuuaTesbHbIX YUCEN W AeNeHUNe MONOXUTENbHbIX
yncesn MMeeT OAMH U TOT XEe CMbIC/: N0 U3BECTHOMY MHOXWUTENIO
N U3BECTHOMY MPOU3BEAEHUNIO MOXHO HalTU APYroi MHOXWUTESb.

Mpumep 1. Paspennum —-18 Ha -9.

Pazpenntb —18 Ha -9 — 3TO 3HAYUT HaAWTU TaKOE€ 4YUCIO a,
yto -9-a = -18, n 3HaumT a = -18: (-9).

Tak kak npou3BeneHne -9 n a — oTpuyaTenbHoe Ynucno —18,
TO yncna -9 1 a MMEeT pasHble 3HAaKU, T. €. @ — MNOJNIOXNTESb-

HOE 4K1Cho.
Moaynb npovnsseneHns pasBeH NPOU3BELEHUIO MOLYEN MHO-
Xutenem:
-18 = -9 - lal,
oTKyna noJsiyyaem
lal = |-18| : |-9I.
Ho Tak kak @ — MONOXWUTENbHOE YMCNO, 3Ha4YUT, a = 2.

MawyT:
(-18):(-9) = [-18[: -9/ = 2
WUN KOPOYE:
(-18):(-9) = 18:9 = 2.

denenue Y7066 HAWTU YaCTHOE OTpULaTesIbHbIX YUCEN, MOXHO pa3-
ompuyamenbHbLX AennTb MoAyJ b AEJIMMOro Ha MoAy/ b AE/NTESIS.
wucen Hanpumep: -3,6 : (-1,2) = 3,6: 1,2 = 3;

_8.(5=8.5_83 8_6_41
® i .
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denenue wucen
C pasHbvLMu 3HAKAMU

anzopumm OenenHus \/

Hucen

o7

Mpumep 2. Pazgenum —14 Ha 7.

Paspenutb —14 Ha 7 — 3TO 3HAYUT HAWTM TakKoOe 4YUCNO a,
yto 7-a = —14.

MpounseeneHne 7 n a — oTpuuaTtesibHoe 4ncno —14, 3HauuT,
yucna 7 n a UMelT pasHble 3Haku. [loaTtomMy a — oTpuuaTesb-
HOE 4Kncno.

Mpn 3TOM O0KHO BbINOHATLCA PABEHCTBO 7| - lal = |-14.
Monyyaem

lal = |-14]: 17| =14 : 7 = 2.
Ho Tak kak @ — oTpuuaTesnbHOE 4Mcho, To a = —2.
Ntak, -14:7 = -2.
Paccyxgasa aHanormyHbiM 06pasom, nosayymm, 4to 14 : (-=7) = -2.

Y1066 HAWTN YacCTHOE 4YUcesl C pa3HbiMMU 3HAKaMMm, Hazo:

1) pasgenute Moay/b AEJIMMOro Ha MOAY/b AE/INTENS;
2) noctaBuTb Nepes rnoJiy4eHHbIM YUCTIOM 3HAK «—».

Hanpumep, 4,8:(-4) = —(4,8:4) = -1,2;

SRR CIEEE R R

Ntak, nony4yaem npaswJio aeneHna 4ncern.

Y1066l HAWUTU YaCTHOE ABYX 4uUcen, OT/inYHbIX OT HYJId, H3Ao.
1) pasgesintb MmoayJsib AeJIMMOro Ha mMo4AyJlb AEeJINTEeTIs,
2) nocTaBUTb Yy MOJIY4EHHOro 4Yucrsia 3Hak «t», eciaun Oeanmmoe v
Aesintesib O4QHOro 3Haka, n 3Hak «—», eCJin AeJinMoe 1 AEJINTEJTlb
Pa3HbIX 3HAKOB.

YacTtHoe npu geneHum 0 Ha nioboe YMCNo, OT/INYHOE OT HyNS,
paBHo O:
O:a=0,a=0.

Adenntb Ha HyYNb Henb34!

Kakoin 3Hak nmeeTt 4yacTHoe OBYX MOJIOXUTEJIbHbIX YNCesl; ABYyX OoTpuua-
TeJlbHbIX 4Yncesn,; 4ncesi ¢ pa3HbiMA 3Hakamu?

Pacckaxunte anropuT™M pgesieHna 4ucern.

‘-Iemy paBHO 4YaCTHOE OT peJieHnda Hynda Ha 4ncsio, OT/INYHOE OT Hyﬂﬂ?

BepHo JIN BBIIIOJIHEHO [OeJIEHHUEe:

a) —24:2 = -12; B) 3,8:(-1) = 3,8;

6) 100 :(-2,5) = —4; r) -8,4:(-4) = 2,17

BrinmosrHuTe neneHwue:

a) —34:17; B) 630 : (—7); o) —48 : (-16);

6) 36 :(—12); r) —25:(-5); e) —76:(-19).

Brruucaure:

a) —6,6: 6; B) 950:(—1,9); o) —7,8:(-16); K) —5,66 : (—28,3);

6) —10,4:(-5,2);

r) —840 : (-8,4); e) 91,7:(-91,7); 3) 11,55:(-1,5).



58

4.308

4.309

4.310

4.311

4.312

4.313

4.314

4.315

4.316

§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

YacTHoe oTpuuaTtesnbHbIX YMCEeNl MOXHO 4MTaTb pasHbiMU crnocobamu. Ha-
npumep, vactHoe —43 : (-5,7) yuTaloT Tak:

® 4YaCTHOEe MUMHYC COpOKa TpéX M MUHYC NATUN UelNbIX CeMN OeCATbIX;
® MWHYC COPOK TpW pa3pnesintb Ha MUHYC MATb LesibiIX CEMb OECATbIX.

YactHoe (-7n) : (—4) umTaloT Tak:

® YaCTHOE MWHYC CEeMU «3H» U MUHYC YeTbIPEX;
e MUHYC CE€Mb «3H» pPasfennTb Ha MUHYC 4YeTbipe.

D 3
PaBeHCTBO _?2 = _ﬁ, coaepXxaulee oTpuuaTesibHble 4uMcna, YMTaloT Tak:
\_ ® MWHYC NATb CeObMbIX «3€T» PaBHbl MNUHYC TpéM YeTblpHaauUaTbIM.

BrimmosrHuTe nejieHue:

a) —1:(-8); B) 1:(—4); ) —9:10;
6) —1:5; r) —7:(-2); e) 23:(-9).
Haiigure uacTtHOe:

7T 2 16 4 4
a) —g g B)g-(g), 1) 7 ¢ (-16);

3 .(_9). _5 . (_15). 9.9
©) 13'( 26)’ ) 8'( 64)’ ) =94y
BrimonauTe nesenwue:

o . (_4). 4l . (_aa. _13 . (3 7). _71 11
a)39.( 27), 0) 48.(33), B) 111.(322), ) 77.149
Boruncaure:

3 4 3 1
a) 5,6 : ( IZ)’ 0) 5 (-0,3); B) 4,8 : 15’ r) 1,3 : ( Z)'
BreinmosrHuTe peiicTBUA:
a) —6-(-5) — (—40):8; o) (-9 + 31):(-11) — 5;
6) 27:(-27) — (-35):T; e) —40 + (-4 — 5 + 6):(-3);
B) —7-(-7 + 15):28 + 3; K) 58 — 48:(-4,3 + 2,7);
r) 7,4 (-7 — 3):5; 3) (-2 + 3,6 — 10):(-7)"-(—5).
Haiigure 3maveHue BbIPAYKeHU:
a) (2a + 6a):8 ipu a = —14; a = -2,71;
06) 4,7x — 4,7y): 4,7 npu x = -36, y = —4,67.
Haiinure uacTHOe:
a) 93x u 93; 0) —4,5a u 4,5.
HatinmTe KopeHb ypaBHEHUS W BBIIIOJIHUTE IIPOBEPKY:
- _150- _ — 44 5, _ _25, _8,_ 4.
a) —z+5 = —150; B) —0,4y = 44; I) 7t 28’ K) 11t 133,
— _a9. 1, _ 4. _ 4, _16, _1 _ 992
0) 4-(—2) = -32; r) 72 1; e) 92 o7’ 3) 82 + 7 28'

Ilamra yMHOMKMJIA YMCJIO X Ha 7, a 3aTeM K IIpou3BeAeHuIo mpubaBujia 5,3. B pe-

3yJbTare oHa moayumiaa —72,4. Yemy y Haimmu paBHAICA X?
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4.317

4.318

4.319

59

Brruucaure:
53
4.5 2,1 7,2+ (-1,9) 9 ?
a ; B ; - . &) —1,25 11— u) ——;
) -0,9 ) -6,3 ) -5,7-0,8 ) 16 ) 15
14
—94. -1,7, (2T, _a.4 .132. 7
0) X2k ) 85 e) 0,63 ( 9), 3) 3,4 : 35, K) i1
14
Haiinure x m3 mpomopiium:
1 o1
x _ 7,3, -8,4 _ -12,6 | -2,5x _ 7. 2 _ x
a) -1,4 -2,8° ®) Jo5 x 5) 14 -30° r) 4l 37
2 25
BbluncnuTe.
a) 6) 1
® @ 6
2 1 1 -L ~(+15 )< 2
= 2tz 5 12 12/ 12

Kakumn moryt ObiTb 3HayeHuss 6ykB x u y, ecnun: a) xy = 0; 6) xy = 0?

MpY KakMX 3HAYEHWUSX @ BEPHO PABEHCTBO:
a)ya=a% 6)a=ad% B)a®=a*

3HaueHVe Kakoro u3 BelpaxeHuin (—a)?, —a?, a® 6yaeTt npu NGLIX 3HAYEHUSAX @ MONOXM-
TeNbHbIM; OTPULATENLHBLIM?

;
MpoBepbTe cnpaBenMBOCTb paBeHcTBa |abl =lal - bl npua =0,1; b=-2unnpn a = 5
b = 3. JokaxuTe, 4To paBeHcTBO |abl = |al - |b| BepHO Npu NOBLIX 3HaYeHUsIX @ 1 b.
BbinonHute poencrteug:

a) -23 - 5; r) -0,6 - 0,2; xX) -2,4 - (-5);
0) —; : (—%); 1)) (—%)2; 3) (% - %) - (=4);
o) 32 (-2L); &) (-2)% w) (-04 - 0,3) - (7).

Ckonbknumn crnocobamu MOXHO MpeacTaBuTb yucna 25, 36 n 49 B BUae npousBeneHus
OBYX PaBHbIX MHOXUTENEn? 3anuimte 9T PaBEHCTBA.

Bbluncnue:

a) -3,1-(-0,1) - 3,3-0,01 - (-0,3) - (-1,2);

6) (5,7 - 9,8 +1,4 - 3,5+ 6,2)-(-231).
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IpaHuLbl TEPPUTOPWIA, HA KOTOPBIX
LEeNCTBYET NOsSICHOE BPeMS (Ans D Tepputopnn, HE NOJb3YIO0- CKUM 1 MECTHbIM BpEME-
Poccun — rpaHunubl HacoBbIX 30H)

D:D TeppuTOopuK, Ha KOTOPbIX I Homepa 4acoBbIX NOSCOB
MPUHATO NOSICHOE BPEMS PasHuua mexay MpUHBMY-

Lmecd nNosCHbIM BpeMeHeM HEeM B Yacax

(14.327

4.328

4.329

4.330

4.331

Puc. 4.47

Passugari noruky. Onpegenute no KkapTe mupa C 4acoBbiMWU nosicamu (puc. 4.47), kakoe
Bpems OyneT:

a) B ropogax EkatepuHOypr un Puo-pe->XaHenpo, ecnu B MockBe MofIHOYb 12 MioHS;

0) B ropoaax JloHpoH, CupgHen n Jloc-Anmxenec, ecnu B MockBe 11 4 yTtpa 12 umioHs;
B) B ropogax Heto-Mopk n BnagmeocTtok, ecnm B MockBe 6 4 yTpa 12 umioHs.

OT npuctaHn B OOHOM HanpaBfeHUW OTMAPaBUIMCL [Ba TEnaoxoda, CKOPOCTU KOTOPbIX
pPaBHbl ¢ KM/4 U r KM/4. CKONbKO KUIOMETPOB OyOeT mexay HumMu 4depes t 4? Insa pe-
LeHns 3agadm coctaBbTe HopMyny, 0603HAYMB PACCTOSAHME 4Yepe3 S U 3Has, 4YTo ¢ < 7.
Hangute no ¢opmyne:

o w

a) s,ecnmec =237, r=252, t= B) ¢, echu s = 3,9, r = 18, t = —;

1.
5!
13,65, ¢ = 16,3, r = 25,4; ry r, ecnm s

=1
09, ¢=213 t=.

0) t, ecnu s

CoctaBbTe dopmMyny ANa peweHns npeablaywen 3agaydn, ecnm oT NPUCTaHu Ternaoxonbl
OTNPaBUANCb B NMPOTUBOMOJIOXHbLIX HanpaBneHuax. Hanante no nonyyeHHow dopmyne:

a) s, ecnm ¢ = 23,7, r =252, t =%; B) c, ecim s = 19,8, r = 18, ¢t =g;
0) t, ecnn s = 33,36, ¢ = 16,3, r = 25,4; ry r,ecim s =345, ¢c =213, t = %_
Hanonte MHOXECTBO LENbIX 3HAYEHUN X, NPU KOTOPbIX BEPHO HEPABEHCTBO:

a) 4,7 < x < 4,7, 6) —6% <x< %; B) 0,6 < x < 6.

Bbluncante ¢ NOMOLLbLIO KaslbKyniATopa:
a) -4,98 - 0,265 - 3,4203; 6) 7,255 - (-2,488) + 7,83044.
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BrinmonnuTe pelicTBue JejIeHU:
a) 68:(—17); B) —189: (-9);
6) —301:43; r) 21,6 :(-1,2);

Haitinure uacTHOoe:

6 4 1 1
a) 11'( 111)’ B) ~1g ( 2)’
2 2
Haiinure xKopeHb ypaBHEHUA:
a) 7,42z = 70,49;

r) —0,18 : (—2%);

6) 2 : (—4,04) = —8,5; r) —ze -
BrimostHuTe meiicTBUA:

a) (46 — 53):0,7;

6) (—42,6 — 57,4): (~0,01); e)
B) (-34,1 + 44,9): 2,7; )
r) 652,8: (~95,1 + 93,5); 3) (

B) 9,43 - (-c) = 22,632;

61

o) —93,7:(-0,1);
e) —57,38 : (-1,9).

o) 0,1: (—2i3);

3
e) —7 . 2,4.

;ZL) _3,7'(_’1') = _0937;

e) gn = —0,63.

m) 5,4:(-0,2-0,3);
-0,612:(-0,4-0,2 - 0,1);

7 5 1
15'(E+Z)’

2

-0,5 + §) : 3,2.

JlerkoBoii aBTOMOOUJIL 00OTHAJ T'PY30BUK U uepe3 25 MuH OB OT HEro Ha pac-
croaanu 15 KM. C Kaxoil CKOPOCTHIO ABUIraJiCs JIETKOBOM aBTOMOOMJIb, €CJIU CKO-

POCTh I'PYy30BHKA COCTABJIAIa 56 KM/u?

Brruucaure 3maueHme BBIDAMKEHUA:

a) (-0,8-1,2 + 1,06) : (-0,5);

6) (-30,15: 15 + 0,91) - (=2,4).

Pemure ypasHeHue: a) 1% . 3,75 = 4x : 15;  6) % 13 = %x : 4%.

Brruucaure:

a) 48 : (-3); 5) (—g) : 3,

Haiinure sHaueHMe BBIPDAKEHU:

a) (38 — 13): (=17 + 7); B) (l -

6) (-1,2 — 1,2): (-1 - 2);

Pemrure ypaBHeHUe:
— 41,

a) x:8 = 48,

Omnpenenute 3HAK BBIPAKEHUS:

a) (-4):(-7): % : (—%) : (—6);

B) |0,39|:|-1,3[;

r) 0:(~19).

6) x:(-2,4) = -3,5:4.

6) —6:2-(~0,4): (—11) 4.

4
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KJIIOHEBBIE CJIOBA:

e paumoHasbHoe
yncno

e nepuoagnyeckas
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9 25
90 0,36
75
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0
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20 0,66...
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§ 4. AEUCTBUSA C PALMOHAJIbHBIMU YUCIIAMU

35. PauuoHanbHble yucna

Yucno, KoTopoe MoxXeT 6biTb 3anucaHo B Buae 2, roe p —
q

uenoe 4ucszio, a ¢ — HatypajibHOE 4MUCNOo, Ha3biBalOT pauuo-
HaJibHbIM 4YUCJIOM.

PaumnoHanbHbIM YMcioM aBndeTca atboe Lenoe Ynmcno n, Tak

KakK ero MOXXHO 3anuncatb B Buae %

Hanpumep, —4=?; 5=%; 0=%.

PaunoHanbHbiM Yncnom 6ynet v nobas opobb.

Hanpumep, 4ucna —g; 0,39; 38; -4,627; —5% pauyioHab-

Hble, TaK KakK
7 _ 7. -39. o5 _32. _ _ 4627, 1 _-16
"9 9’ 0,39 100° Y9 9’ 4,627 1000 ’ 53 3
Cymma, pa3HOCTb, MPOU3BEAEHNEe 1N 4acTHOe (Le/nTeslb He
paBeH 0) paumoHasibHbIX YUCEJ1 TOXEe paLMnOHasIbHbI€ HYMCAA.

Hanpumep:

_4,4_-28+20_ -8, 3_3_8-6_-3.
5 7 35 35° 8 4 8 8"’
_1.53_-13, 05:7-_.5:9 _-45_-9
6 5 30’ ’ 9 10 -7 70 14

HekoTopble 00OblIKHOBEHHbIE APOOW Bbl YXXe yMeeTe BblipaxaTb
B BMOE OECATUYHbIX APOOEN.

Hanpumep, % - 0,36; % = 0,75; 2‘—0 - 0,05.

Y 9Tux opoben B pasfnioxXeHUn 3HaMeHaTeNsa Ha NpoCTble MHO-
XUTENN HET NPOCTbIX 4Yncen, Kpome 2 u 5.

Ecnv B pasnoXeHUM 3HAMeHaTeNsi Hecokpatumown apobu 2
q

Ha MPOCTble MHOXMUTENU COAEPXaTCH MNPOCTbie YMCNa, OTAUYHbIE
oT 2 1 5, TO 3Ty APOOL HENL3SA MPEeaAcTaBUTb B BUAE OECATUYHOIN.

Hanpwumep, opobb % Mpu peneHnn 2 Ha 3 NOAYYUMM HYINb

Lefbix, MOTOM LIECTb AOECATbIX, a Janee BCE Bpems OyayT no-
ABNATLCA OCTATOK 2 U B 4YacTHOM umdpa 6. JeneHne He umeet
KOHUA. lMonyyrm GeCKOHEYHYID OECATUYHYIO APOOb

2 _
2=0,666...,

rOae TO4YkM O3HayaloT, 4To umdpa 6 nosTopseTcsa OeckoHeyHoe
4yncno pas.

2
Korpa roBopsit, 4to ApoOb 3 Henb3s npeacTaBuTL B BUAE

[ecaTu4HOM apobu, TO UMEKT B BUAOY KOHEYHYH OECATUYHYIO
npoOb.
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6 | 11

60 [0.5454...
199
50
44
60
55
50
44

6

®

Pasgenum 6 Ha 11 1 nony4nm

% = 0,545454...,

a pasgenme 1 Ha 6, nonyy4um
1=0,16666....

B 3anucax 0,666..., 0,5454... n 0,16666... ogHa 1NN HECKOJib-
KO UMdpp MOBTOPATCA OECKOHeYHoe 4ucno pal. Takue 3anmcu
Ha3blBalOT NepuoanvYecKuMmn gpooamMm i oecaTUYHbIMU ne-
puoauyeckumMmn apooamm.

Mepnoanyeckyto opobb 0,666... 3anuceiBaoT 0,(6), Opobb
0,5454... 3anuckiBatoT 0,(54), a opobb 0,16666... 3anucbiBaloT
0,1(6). MoBTopsatowytoca unppy nnu rpynny undp (6), (54) Ha-
3bIBAOT MEPMOgoM Apobu.

Jlloboe paunoHasibHoe 4Y1CI0 MOXHO 3anucaTtb B BUAE AeCs-
TUYHOW Ap0obu (B 4aCTHOCTW, LIEJIOr0 4Yncsa) wiv nepuoanye-
cKovi apobw.

Monyunm npmubnmxeHne apodu §=0,666... C HegoCTaTKoM

N C N3ObITKOM:

0o pecatbix, nonydum 0,6 < % < 0,7;
0o coTbIx, nonydum 0,66 < % < 0,67;
00 TbICAYHbIX, nony4ynm 0,666 < % < 0,667 n 1. A.

Yem Oonblie unpp B3ATO B NPUONMXKEHUM OAHHOrTO 4ucna,
TeMm OGnuxe nonyvyaeTcs KOHeYyHas OecAaTudHas Apodb K AaHHOMY
yncny.

Kakoe uncno HasbIBalOT paumoHasbHbIM?

fBngeTca nu pauMoHaibHbIM YMCIOM HaTypasibHOE YMUCIO; LEenoe Yuc-
no; pecsATnyHas opobb?

fBngeTcsa M pauyoHanbHbIM YMCIOM CyMMa, Pa3HOCTb, NMPON3BEAEHME
|_PaLVoHasbHbIX yucen?

Kakmm cnocobom 0OblKHOBEHHYID Ap0oOb MOXHO MNPeAcTaBUTb B BUAOE
[NEeCATUYHOWN?

Kakyto HecokpaTuMylo 0OblKHOBEHHYKO Op0Ob Henb3s 3anucatb B BUOE
KOHEeYHOW [ecATU4HOM Opobun? Kakoii ApoObio €€ MOXHO BbipasuTb?

|_Kak 3anucbiBatoT nepuoanyeckyto apobb?

HasoBuTe umcio, obpaTHOE AAHHOMY, W UYKCJIO, €My HPOTUBOIIOJIOKHOE:

3.
a) g

5
0) —5;

1
B) 15; ) 35, ) —3,4;

r) -9; e) —4%; 3) 12,5.
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Cruenyromiyue duciia IPeACcTaBbTe B BUIE PAMOHAJILHOTO UHCIA 5, rme p — Iejoe
4YHncJo, a ¢ — HaTypaJbHO€ YHCJIO:

C 10 1 . . . . 5, _2, 7T, .8
a) 4; 1; 0; —1; 6) 0,35; 1,23; —3,18; —1,008; B) 275 —35 15 3
3HaueHNe BBIPAMKEHUA IIPeACTaBbTEe B BUIE g, rge p — Iejoe 4Yucjo, ¢ — HaTy-
PaJIbHOE YMCJIO:

7.5 4 11 5 7

__+_. 2__1_. . . _
AT 0) 275 ~ 1367 B g~ 16’ r) 1,8 - 4,5.
3HaquI/Ie BBIDAXKEHUA IIpeaACcTaBbTe B BHAE g, roge p — IeJjioe 4YucJjio, a ¢ — Ha-
TypaJbHOe UMCJIO:

4 3 1 15 6 1
a) g (_8)’ 0) —27 - 1.4; B) ~1.3 - 153 N 173 19°
3HadeHUe BBIPAMKEHUSA IIPeNCTaBbTe B BUJE g, rie p — IeJioe Y4uCcJOo, a ¢ — Ha-
TypaJIbHOE UMCJIO:

3 11 1
a) ¢ (_E); 6) 0,56 : 0,8; B) —0,45 : (-0,15); r) -7 :0,7.

3anuIure B BUAe AeCATUYHON ApoOu (KOHEUHOW WMJIU IMepUOIUUYECKOI) UHCJIO:

8 29, H . 562, ¢ 3t

4, . 29 e
a) g5 0 75 B) g 18’ 20 12

7 21
5 4—; 22—,
m) 4o 3) %56

Kaxyro u3 apobeii MOKHO IIPeACTAaBUTL B BUAe KOHEUHOI IECATUUYHOMN APOOH!:
5,19.19 21 11 19,2 5.21 7,
8’ 21° 35”357 250° 40° 9° 12° 56 32~

BepHbl s cieayrolnye paBeHCTBA:

_ 9. _ 2, _ 5.
a) 0,555... = ¢ B) 0,0202... = ;o x) 0,41666... = -5
4 4 67
= 4= = = . =5—9
6) 4,(148) = 4_—; r) 0,(12) = = e) 5,4(06) = 5.7
- 2

m
G BbipaxxeHue ~, MOXHO Mpo4uTaTh PasHbMM cnocobamu:

4YaCTHOE «3dM» N «3H»;
Opobb: B YnCnUTENe «3M», B 3HAMEHaTene «dH»;
OpoOb C YMCIUTENEM «3M» WU 3HAMEHATENEeM «3H»;
OpoOb: «aM», OENEHHOE Ha «3H».

Mepuoanyeckne OeCATUYHbIE OPOOM YMTalOT Tak:

e 0,555... — Hyfb UeNbIX U NATb B Nepuoae;
e 0,(5) — HyNb UefibIX U NATb B NEPUOLE;
e 7,5833... — ceMb UenbiX NATLAECAT BOCEMb COTbIX U TP B MEPUOLE;
L e 7,5(8) — CEeMb UeNbIX NATb OECATbIX U1 BOCEMb B Nepuoge. )

3anuilure B BUAE ABOMHOIO HEPABEHCTBA AECATHUUYHBIE IPUOJMIKEHHS C HeJoCTaT-

. 4 7
KOM U C uU30BITKOM Jpobeit 1% 37 IO: a) mecsaThbIX; 0) COTBIX; B) THICAUYHBIX.

2 11 10 9 3
Oxpyriure ApoOU IO COTBIX: —, ) 1 11

15> 307 110 “11



35. PALINOHAJIbHBIE 4Y1CJIA 65

-

4.349 Bbluucnure.
a) 6) 8
© @ O, ? ©
\\\7’5
© (@

4.350 OpuHakoBbl NN 3HAKM YMCEN M U 1, €CAN NPOU3BEOEHNE 3TUX YUCEN:

a) MNONOXUTENbBHO; 0) oTpuuaTenbHo?

4.351 Hangute 3HadYeHVs @, NPU KOTOPbIX BEPHO PABEHCTBO:
a) lal = a; B) |-al = a; n) a=-a; x) lal + a = 2a;
6) lal = -a; r) |-a = -a; e) lal +a = 0; 3) a-lal = 2a.

4.352 HanauTe 3HaYEHME BbIPAKEHUS:
a)2a—3-|c—2| npu a = -2unc = -3;
6)3m—8-|n—4| nou m=-1un=-2;
B) 4-|2d - 5/ +5b - 3.|-5d + 2b| npud =2nb=-3;
ry-5-15 - 10x|—4y—4-\—2y—2x’ npu x = 1 uny=-6.
£4.353 BepHO N1 Npu NIOBLIX 3HAYEHUSX M U N

a)ecrmm >0wnn >0, o mn > 0; ry ecimmn <0, tom<0wun >0;
6) ecim m < 0umn <0, T0mn < 0; n)m:n=n:m?
B) ecim mn >0, Tom >0wun >Q0;

4.354 Ha xoopamHaTHOM NPSAMOI OTMETbTE Lefble Yncna:
a) Moaynb KOTOpbIX MeHblie 10,3 n 6onbwe 4;

0) KpaTHble TPEM, MOAY/b KOTOPbIX 6onblie 3 U MeHbLue 9%.

4.355 Haigute yacTHoe:

a) —40 : (-4); M) 4,2 (=7); X) — ot
6) 7 : (-50); n) -4,8 : 2,4; 3) —4%:(—6%);
B) -4:9; e) -7,2 : (-0,04); n 2T

4.356 a) K kakoMy M3 3HameHaTenein MOXHO NMpuBecTn Opobb %: 40; 27; 45; 60; 80; 100;
10007
11,
15" 12’ 33°

0) Kakyto ns gpobein MoxHO npuBecTn K 3HameHaTeno 90: 3

%, % MOXHO MNpeacTaBUTb B BUOE OECATUYHOM Opobu?

4,357 Kakune n3 gpobeit g, ﬂ, é,
kne u3 apobein =, <,

oo
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4.358 MoxHo nu opobb %, ecima =4;a =25 a=6;a=_8:

a) NpeacTaBuUTb B BUAE OECATUYHOMN Opobu;
0) npmBecTn Kk 3HameHaTtenio 1007

4.359 Bbluucnute:

1) —3,78 : 4,2 + 49,49 : 4,9; 4) (1 - 1,4-1,8) - (-1,5);
2) 1,35 : (-1,5) + 98,98 : 9,8; 5) (% _ g) : 13;

(r—

p
IlpencrasbTe B BHAe PAIlMOHAJBHOTO YICJIA e 3HaYeHUe BBIPAKEHUd:

1 3 . 7

a) 5 + — 6 B) —— ﬁ o) —1,25 : (-0,25);

0) 4,8 - 5,9; r) —4,8 - (—1,4); e) -1,6 : (-1,2).

CrpaBeanBO JIM PaBEHCTBO:

a) 0,777... = %; 6) 0,208(3) = 2

IIpencraBsTe ApodU % % % B BHUJEe NEeCATUYHBIX AP0Oeli, OKPYTJIEHHBIX IO ThI-
CAYHBIX.

5
Mem;[y ABYMSA MOTOIIMKJIICTaMM 44 KM CKOPOCTBb OOHOI'O M3 HHMX COCTaBJISAET E

ckopoctu apyroro. Hailigure cKOpPOCTh KaKJAOro MOTOIIUKJINCTA, €CJIM U3BECTHO, UTO
OHU eAyT HABCTPeUy APYT APYry u depes 16 MuH BCTpeTATCA.

6,93 - 5 6,54 - 7
8,53 11,9°6°

BrimosnHuTe meticTBUA:

BriOepuTe HeBepHOE yTBEpIKIEHIE.

a) Cymma Jg100BIX PaIlMOHAJBHBIX UIMCEJI paBHA HYJIO.

60) IIpousBemeHue JIIOOBIX PAI[MOHAJBHBIX YMCEJ €CTh PaAlHOHAJILHOE YMCJIIO.
B) JI:000e 1esioe YHCJI0 SABJAETCA PAI[MOHAJIBHBIM YHCJIOM.

Brruucaure:
3 6 2, 2 3 3 1
a) 4+7, 6)3 —5 B) 13 10 r)8.24.

Bribepure cperm umeen 23; —18; 0; %; _12,6; 4,8; —741; 525; 19%; _14; 12,14:
a) HaTypaJbHBIE; I') IIOJIOKUTEIbHbBIE;

0) 1meJible; I) IpoOHbIe HeoTpUIlaTeJIbHBIE.

3anuIlure B BUAe AeCATUYHON ApoOu (KOHEUHOW MJIU IepUOIUYECKOI) UHCJIO:

7 5
0) re

a) E;
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K

36. CeBoucrtea nencTBuUM
C pauMOHaIbHLIMK YUCNaAMU

nsa pauyoHanbHbIX Yncen a, b n ¢ ocTalTca BepHbIMU nepe-
MECTUTENBbHOE M coYeTaTeNlbHOE CBOMCTBA CIIOXEHUS N YMHOXe-
HUS, a Takxke pacnpenenutesibHoe CBOMCTBO YMHOXEHUS:
a+ b =>b+ a— nepeMecTUTeNIlbHOE CBOWCTBO CJIOXEHUS;

a+ (b+ c¢)=(a+ b) + ¢ — coyetaTenbHoe CBONCTBO CJO-
XeHus;

a-b=0>b-a — nepemMecTuTesibHoe CBOINCTBO YMHOXEHUS;
a-((b-c)=(a-b)- - c— coyetaTtenbHOE CBONCTBO YMHOXEHUS;

(a+b)-¢c=a-c+ b-c— pacnpegenntenbHoe CBONCTBO
YMHOXEHUS.
MpuMmeHeHne 3TUX CBOWCTB OONerdyaeTt Bbl4MCIIEHUS.
Hanpumep, npu CNnoXeHUn HEeCKONbKUX MOJIOXKUTENbHbIX U OT-
puLUaTENbHbIX YMCENT MOXHO CHavyana CNnoXuTb OTOENbHO MNOSIOXM-
TeNbHbIE N OTAENBbHO OTPULATENbHbIE YACNA U HAWTU KX CYMMY.

Onsa noboro paumoHanbHOro YyMcna a UMeeM:
a + 0 = a — npubaBneHne Hyns He U3MEHSET YNCNa;
a + (—a) = 0 — cymma NpPOTUBOMOJNIOXHbLIX YMCEN paBHa HYJIO;
a -1 =a — ymMHOXeHne Ha 1 He N3MeHSeT PaLMOHaIbLHOIO YACHa;

1
a-_ = 1, ecnim a # 0 — npousBeneHne 4ucna Ha obpaTHoe

€My 41cno paBHO 1;

a - 0 =0 — yMHOXEHME 4ucfla Ha Hyflb OAaET B NpoOu3BEeOEHUN
HY/b.

Ona niobbix pauuoHanbHbIX Yncen a n b nmeem:
ecim a -b=0,Toa =0wummmb =0 (MOXET CNYy4NTbCSH, Y4TO W
a =0, nb =0) — nponsseaeHNEe MOXET ObITb PABHO HYJIO NNLLb
B TOM Cliydae, korga XoTs O6bl 0gMH U3 MHOXMUTENEN PaBeH HYJIIO.

9 MpueBeanTe npumepbl, NOKa3biBaKOWME CMNPaBeaMBOCTb CBOWCTB CJlO-
XEHUA N YMHOXEHUSA pauMOHabHbIX YUCen.
Korma npou3BeneHne 4mcen paBHO HyMO; eanHuue?

4.365 C momompio 6YKB m U 7 B3aIUIINTe IIepPeMEeCTUTEeIbHOe CBOMCTBO CJIOKeHHsA. Ilox-

4.366

CTaBbTe 3HAUEHUA OYKB:

0|

1
aym = 0,9, n = 2,4; 6)m=—22,n=—4

ITpoBepbTe mosyumBINIIECS PaBeHCTBA.

C IIOMOIIIBIO GYKB m, n n k samuinuTe coueTaTeJbHOE CBOMCTBO CJIOMKEHMN.

cTaBbTe 3HAUEHUSA OYKB:
2
a)m=-1,2, n=-1,8, k = 0,5; o) m=-22, n=-22 k-2

ITpoBepbTe mosyumBIlIIECS paBeHCTBA.

Ilon-
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BoiunciauTe 3HaueHue ajredpamdyecKoil CyMMBI:

a) —23 + 72 + 37 - 21 — 36 + 51;
6) 3,26 — 4,34 — 4,01 + 6,28 + 1,36 — 5,55;

B) 35 +5¢ - 22 - T, — 13

1
I‘)O7_E—E+O5_Z+O3

Kaxkue csoiicTBa pannoOHaJBbHBIX YMCEJI BbI NCIOJb30BaJIM?

Brruncanre, MCIIONB3ysa CBOMCTBO IIPOTUBOIIOJIOMKHBIX UMCEJI:

5 3 1 5 3
a) 256 — 121 — 236 — 256 + 121; B) 47 + 35 4§ 4? 35,
6) —4,42 + 4,3 — 4,8 + 4,42 — 4,3; r) 0,2 + 3% ~ 6,6 — 3,4 — ; + 6,6.
YupocTure BbIpakeHUe:
a)a +9 —a — 13; B)x —n+5—11 + n;
6) n—m+ 29 + m — 29; r)7,5-s+3,9+x—-94+ s — x.
Briuncaure mambojsiee yaoOHBIM CIIOCOOOM:

5 3 1
a) 9,9 + 4— 3,9 2—, B) 5— ﬂ 4— 3— E’
7

0) 2— 5— 10,5 + 7— r) 33 1,6 2§ + 3,2 + 0,4 + 1B.

C momomIbio OYKB m W n 3aIlUIINTEe IepeMeCTUTEeJbHOEe CBOMCTBO YMHO:KeHusA. Ilom-
cTaBbTe 3HAUEHUsS OYKB:

1 1
a)m=-1,5, n = 2,4; 6) m= —45, n= —37.
IIpoBepbTe mOJIyUUBINHECS PaBEHCTBA.

C momomibio OYKB m, n U k 3aIUINNTE cOoUeTaTeJbHOe CBOMCTBO YMHO:KeHus. Ilom-
cTaBbTe 3HAUEHUS OYKB:
3 2 1
aym =04, n =-0,5, £ = 4,8; 6) m=—-——_,n=-1-,k=-27.
4 7 3
IIpoBepbTe moayumBIIIMECSa PaBEeHCTBA.

BoiuncanTe 3HaueHue BbIpasKeHUsA HamboJiee YAOOHBIM CIIOCOOOM:

a) 2-(=50)-8-11; -2 (—%) : (—%) -2
6) 154 (-2)" (-25); n -2 (—13) 1)+ (9);
B) 0,4-(~0,08) - (-1,5) - 12,5; e) —0,2 - 22 . (<0,5)- ( 281)

IlonmoxxkuTesnbHOE MU oTpunaTeJIbHOE YMCJIO IIOJIYUMHTCA IIPU YMHOMEHWN:

a) TPEX OTPUITATEJbHBIX UNCEJI M ABYX ITOJIOKUTEJIbHBIX YMCEJI;

0) ABYX OTPHIIATEJIbHBIX UNCEJI U TPEX IIOJIOKUTEJIbHBIX UKCEJI;

B) IeBATH OTPUIIATEJbHBIX UMCEJ WM HECKOJbKUX IMIOJOKUTEJIbHBIX YHCeT;
T) COpPOKa OTPHUIIATEIbHBIX W HECKOJBKUX IMOJOMKUTEIbHBIX UNCEeT?

CKOJIBKO OTPHUIIAaTEeIbHBIX MHOMKHUTEJNEHl MOXKeT ObIThb B IIPOM3BEAEHUM, €CJIU OHO:
HOJIOYKUTEIbHOE; OTPUIlaTeIbHOe?
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4.375

4.376

4.377

4.378

4.379

4.380
4.381

4.382

4.383

4.384

Kakoit 3HaK y mpousBemeHUd:
a) 5-(-21) - (-17) - (-15) - (-22) - (-38) - 70 - 60;
6) —4-(-9)"(-7):(-2,2)-15-(-4,3) - (-3,1)?

BcnmomuuTe, Korma mpousBeleHMe PaBHO HYJIIO, M PEIINTe ypaBHEHUeE:

a)6:-(x —7) = 0; B) 2,9-(36 — x) = 0O;

6) -11-(5,4 + x) = 0; r) 2x — 8)-4,7 = 0.
Haiinure KopeHb ypaBHEHUA:

a)(z—-5-(z—-T7) = 0; B) (22 + 6)(z — 4) = 0;
6) (z+ 2)-(z+9) = 0 r) (-2 — 2)(14 — 72) = 0.

69

C momoip0 OYyKB m, n U k 3aNUININUTE PACIPENEeINTEeIbHOE CBONCTBO YMHOMKEHUSA

OTHOCHUTEJIBHO CJIOKEeHMNdA. HO,IICTaBbTe 3HAQUYEeHUuA 6yRB

@) m =04, n=-06 k=-05 6 m=-—10,n=-

__12
11 k= 19‘

o e

IIpoBepsTe mosryumBHIECA PaBEHCTBA.

BreruucanTe 3HaueHUe BhIpaKeHUs HamboJsiee yIOOHBIM CIIOCOOOM:

2) 0,2+ (~0,8) — (~0,9) - (—0,8); 5) —%-0,7 + 0,6-(—%);
6) 9-(—%) + 13-(—%); r) (—é - g)-(—m).

BbINOAHMTE BbIMNCEHUS MO CXEME crpasa.

a)
Bbluncnnte cymmy BCexX LENbIX YUCEeN MeXay 4ncnamu: @
a) -9 n 6; B) —28 n 20;
06) -19 n 15; ry -6,5u 13,5.
}
HasoBuTe KOPHW ypaBHEHUS: 1

1,2 1 Z
1 ’ g ~ 7
a) Iml=0; 6) Izl = 4,8; B) Inl = 152, :
HazoBuTe 3Ha4YeHus a U ¢, NPU KOTOPbIX BEPHbI PaBeH-
CTBa WM HeEpaBEHCTBA.
2
a) L=1; n < =0; x) &> 1; 27
C a C
a a C
a - 25 0: € < 6
6)c 0; n 0; 3)a1 ) @
B)£=—1, e)£<0, @
C a

BbinonHute pencrteBus: y
1 4. 1 1. 1 3\

a)3—ﬁ-3, r) 9:(-0,3); )K)g—4§, vy %)

1 . 1. 1
6) (4-17).7, a) 2-2g; 3) 0125 - . \@
B) 0,25 - (~8); e) —1: 2 5

. §, 1_
Cpashue: a) 3% u 4% 6) (=3)° n (-4)% B) (-1)° n (1)

Mpn KakoM 7 3Ha4YeHuEe BbIPaXeHNsa Haubosbluee:
a)-lnl; 6)3-Inl; B -n-1; n-p-3; 0)-(n-17>?
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(11,4.387

4.388
4.389

4.390

4.391
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CywiecTBylOoT crieupanbHble cxeMbl (puc. 4.48), KOTOpblIE UCMNOMb3YIOTCA Mpn

cpa

p lp peleHnn HeKOTOPbIX TUMOB MarteMaTudeCckunx 3agad. OTN CcXeMbl Ha3bliBalOT
rpagamu, TOYKN — BepluMHamu rpdga, a OTpesku u ayrm — pébpamu
rpada.

PasBuBaii MbilieHne. OTBETbTE Ha BOMPOCHI, UCMONb3ys rpadsbl.

a) MNaTtb nocénkoB — BopobbEBO, MopboBo, MNMaBnoBo, Muxannoso u MBaHoBO — coeau-
HeHbl JoporamMm, kak rnoka3aHo Ha pucyHke 4.48, a. Kako NOCENOK COeOVHEH C Kaknum?
(Oopora — 310 pebpo rpada.)

0) B cnoptuBHoM 3ane cobpanucbk Buta, Upa, Metqa, Fana n Makcum (puc. 4.48, 6).
Okaszanocb, YTO KaxAbli N3 OEeTEeN 3HAKOM TOJIbKO C ABYMSA Apyrumu. KTo ¢ kem 3Hakom?
(Pebpo rpadga o3HayaeT «Mbl 3HAKOMbI».)

B) MOXHO N1 Mcnonb3oBaThb rpad pelleHns 3agadn a) ons peleHns 3agadm 6)?

r) CoctaBbTe ellE€ 3agady, KoTopas pellanacb Obl C MOMOLLbIO rpadoB Ha PUCYH-
ke 4.48, a, 6.

n) B koHuepTe yyacTBOBasM YETBEPO LLUECTUKIACCHMKOB, KOTOPbIE MEAMN U UFPpaan Ha My-
3blKaslbHbIX MHCTPYMeHTax. KTo nu3 HmMx nen, a k1o urpan (puc. 4.48, B)? (KpacHble pébpa
rpada ncxoaart OT MEeBLOB, a CUHUE — OT MX aKKOMMNaHMaTOPOB.)

a 6 B
B r B r A B
M
M
M
M r B
n
n
Puc. 4.48

Okpyrnute 4dncna 6,4954; 10,983; 3,0(6) oo COTbIX; A0 AOECATbIX; OO eAVHUL,

. N 2
1) Cenvac mexay Tennoxooom u nogkon 4,8 kM. CKOpOCTb NIOOKM COCTaBnsieT 3 CKOpO-

CTU Tenjaoxona. Hamamte CKOpOCTU I0OKM M TEnnoxoga, €CNn M3BECTHO, YTO TEMJIOXOL
4

OOrOHUT NOAKY 4yepes R

2) Cenvac mexnay 6eryHom mn newexomom 6 km. CkopocTb OeryHa B 2,25 pasa 6onbLue
ckopocTu newexopa. Haante ckopocTtu newexona v 6eryHa, ecnm U3BecTHO, Y4To BeryH

4
JOroHnUT newlexona 4epes 5 4.
CaMonéT, BbineTeBWNI U3 ACTpaxaHu, HaXoOMCa Ha OTMEeTKE 23 M HUXe YPOBHS MOPS.

Korga camMonér nogHsiics B BO34yX, OH okasancs Ha oTMeTke 4805 M Hag ypOBHEM MO-
psi. Ha ckonbko MeTPOB MOAHANCA CaMONET?

Haingute 3HavyeHue BblpaxeHus:
1) (2,2365: 0,71 - 2,35) - 0,24 + 0,008; 3) -2,6-(3-238,8)+42-(4-27);
2) (1,5225: 0,29 - 3,45) - 7,35 — 13,03; 4) -12-(5-3,7) +29-(2 - 4,3)

MpoBepbTe BallW BbIYUCIEHUS C MOMOLLBIO KaslbKynaTopa.
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a

Boruncanre Haubosee yIOOHBIM CIIOCOOOM:
a) —36 + (-20) + (-14) + 12 + 28; r) 5,4+ 7,9 + 3,2 + 5,4 — 3,2;

4 1 10 1 2 6
06) 43 + 15 + 92 — 43 — 15 — 92; ,q)7ﬁ 55 8ﬁ+2§ 4§+3ﬁ’
2 3
B) -9,6 — 7,8 + 5,3 — 4,8 + 2,5; e) 55 Sﬁ 7—+8—+7§ 5—.
Yupocture BbIpaskeHUeE:
a) —45 + a + 31; B) 4,9 — 8,9 + ¢; ) % - 0,875 + x;
5 3
6) a + 51 — 28; r) -0,33 + z — 0,55; e)p+§—z.
BrinmosrHuTe mericTBuUs:
4 4 1 3
8) ~5-(-1,4)- (-9); -5 5 25 ()
6) —12,5 - 4,8 - (<2) - (—4); ry 0,3 - (—%) . 3,5 - 10.
HaiinuTe 3HaueHMe BBIPDAXKEHU:
a) 0,9-(-0,4) — 0,7-(-0,4); ) 1% - 2,8 — 2% - (—6,2);
4 9 4 3
6) —15 ' 0,6 — 0,6 - (13) H)(7 g) 35
8 5 5 3 1 1
B _ﬁ g + g ﬁ’ e) (—1§ - 15) 18.

CTpouTenn TasolpPOBOJa ILJIAHWPOBAJIHN MPOJOKUTL 25 KM TPyO, a IPOJIOMKUIN
30,5 kM Tpy6. Ha CKOJIBKO MHPOIIEHTOB CTPOUTENH rasolpPOBOAA BBIIOJHUJIN IJIAH
M Ha CKOJBbKO IIPOIEHTOB OHU €r0 I€PEBLIITOJIHUJIN?

ABTOOyC OTIIpaBUMJICS OT aBTOBOK3aJa, PACIOJIOMKEHHOTO B IEHTPE Topoza, B IIOCE-
Jaok. Inuma ero mapmipyrta cocraBuia 120 km. VI3 Hux 6 KM OH JBUTAJICA IIO TO-
pony, 24 KM — MO TPYHTOBOI JOpore, a OCTAJIbHOE paccTosiHue — II0 Irocce. Pac-
xon Oemsmua Ha Kakable 100 KM cocraBJisieT: mo ropoay — 42 J, o IPyHTOBOM

5
mopore — 6 OT pacxoja IO Topony, a mo miocce — Ha 20 % MeHbIIe, 4YeM IIO

rpyHTOBOM mopore. CKOJIBKO JUTPOB OeH3MHA M3PacXoJ0BaJl aBTOOyC Ha MYyTh TyAa
u obpatHO?

Korpa flpocsas BhIIlesT ¢ caMOKaTOM W3 JOoMa, OH yBUAEJ BIepenu Apyra AHapes,
KOTODPBIHA TOKe IIEJ B IMKoay. Uepes 3 mun fpocaas gorHaa apyra. C KaKoil CKO-
pocTthbio 1€ AHIOpeli, ecJau CKOPOCTh IepeaBuU:KeHUs SIpocyiaBa Oblia 8 KM/4
U IIepBOHAUYAJBHOE PACCTOSHME MeXKAy MaJjbunkaMmMu paBHsgAoch 100 m?

Brruucaure:
: ); B) —-11,136: 3,2 — 0,3 - , ;
,2 1 5,4); r) -1,4-0,9 — 16,523 : 4,1
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YcranoBuTe COOTBETCTBUE MeKAY (DOPMYJION M HasBaHUEM CBOICTBa IeWCTBUI C pa-
IMUOHAJBHBIMU YUCJIAMU.
A.a+b=b+a 1. PacmpezgenuTeibHOE CBOMCTBO
B.a+ b +c¢)=(a+ b))+ c 2. CoueraTeibHOE CBOMCTBO CJIOKEHUI
B. (a +b)-c =ac + bc 3. IlepemecTuTeIbHOE CBOMICTBO YMHOYKEHUSA
T.ab=">b"a 4. CoueraTesibHOE CBOWCTBO YMHOYKEHUSA
H. a(b-c) =(a*b)-c 5. IlepemecTuTEILHOE CBOMCTBO CJIOMKEHISI

BoruncanTe ygo0HBIM CIIOCOOOM:

a) 23-(-6) + 27 (-6);

1 1 1
0) lg 6 lg 9 16 3;
1 6
B) 47 + 4,8 6?
CpaBHUTE 3HAUEHUSA BBIPAYKEHUN:
a) —3,75-0 u 24 1; 6) —3%-12 u —12-3%.

CocTaBbTe UYMCJIOBOE BBIPAsKEHINE UM BBIUMCJINTE ero 3HadeHNe:
K cymme unceg —18,4 u 3,16 npubaBurhs umciao 12,47.

3anumninTe YMcJIO B BUOE APOOM C IIOJOKUTEJLHBIM 3HaAMEHATEeJIeM:

23 ~12 33 ~45
1 9 55 B T3p D) T

a)

Haligure 3HaueHre BBIPAYKEHUS _5 + 11 . (138
A p 12 " 16) "\ 72)

KMBAIOTCA C HUMW €XeOHEBHO, NMPOU3BOOAT OECATKM, COTHMU U ThICAYU OeW-
CTBUI C HMMMK B yMe, Ha Bymare v npu nomowm KomnbtoTepoB. B maTema-
TUKe HeT 6oniee BaXHOro MOHATUS, YEM YUCIIO.

MoHATME HaTypasibHOrO YMCila BO3HUKIIO ellé B JOUCTOPUYECcKMe Bpeme-
Ha npu CYyéTe npeagmeToB. CHavana nogn nMcnosb3oBasin TOJIBKO TpW MO-
HATUS: OOMH, OBA W MHOrO, NO3TOMY B APEBHMX A3blkax (Hanpumep, B OpeB-
Herpe4yeckom) CyLLLEeCTBYET TP GOPMbl CYLLIECTBUTESIbHbIX: B €AUHCTBEHHOM,
,IJ,BOI7ICTB€HHOM N MHOXeCTBEHHOM 4UcCe.

Y KOpPEHHbIX aBCTpaNniiUeB 1 NoIMHE3NLEB 00 HeJaBHEro BpeMeHun Obl-
/10 TOSIbKO [Ba YUCNUTENbHbIX: OAVMH U OBa, a OCTajibHble YMCna OHW MOoJy-
Yyanu, koMbuHmpysa nx. K npumepy, 4ncno Tpu — 3To ABa U OAMH, YeTblpe —
OBa M OBa. OTO COOTBETCTBYET ABOWYHOWM CUCTEME CHUCNEHUS, KOoTopas
MCMOMb3YeTCS B BbIYUCIUTENIbHOM TEXHUKE.

Yxe c nepBoro obmeHa npegmMeTamMu YesNioOBEK Hadvan Yy4YUTbCH CPaBHU-
BaTb UX KONMYeCTBO. [OSABUNAMCH MOHATUSA «OOJblLUE», «MEHbLUE», «PaBHO>.
C nosiBneHneM HatypasbHbIX 4Mcesn Obln caenaH BaXHbIA Lar K BO3HUKHO-
BEHUIO MaTeMaTUnKn.

B opeBHOCTU HaTypanbHbI psg ymcen Obll KOHe4YHbIM. KonmyecTBo, KO-
TOpoe noan He Mornm cebe BooOpasuTb, 0603HAYaNOCh COBaAMU «TbMa»,
«J1Ier’mMoH», «MHOXeCTBO» U T. AO.

a— CoBpEMEHHYIO XN3Hb HEBO3MOXHO MNpeacTaButb 6e3 ymucen. Jliogn cran-
5
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3HameHuTbIn Apxmmepn, (Il B. oo H. 3.) B cBOEM Tpyae «[cam-
MUT» («MlcuMcneHne necHMHOK») pacumpun 3ty noHATUS. OH TO4YHO
noacuynTan KoJIMYECTBO KPOXOTHbIX YaCTMYEK, KOTOPbIE MO Obl
3aHATb Becb 00bEM wWwapa apametpom 15000 000 000 000 km. Mo
Apxumepa rpeku 3Hanm uymcna go 10000 000 mupuan. HaseaHue
«MUpraga» NpPouUCXoamMT OT FPEYECKOro «MUPOC», YTO B MEPEBOAE
03Ha4YaeT «HEeBEPOSITHO OrpoMHoe». Apxmme[, NCnonb30Bas B CBOUX
pacyéTax noHsaTMe «Mupuaga mmpmuag». Camoe 60nbLLIOE YMCNO, KO-
TOpoe CMOr onucaTb Y4€HbIN, coaepxmnt 80 000 000 000 000 000 Hy-
nen. Ecnn Hanewatatb 3TO YMCNO HA BYMaXKHOW NEHTE, TO el MOX-
HO ornosicaTb BECb 3eMHOW Liap Mo akBaTopy Gonee ABYX MUINO-
Apxumed HOB pa3. MHOXEeCTBO HaTypasibHbIX YACEN MPUHATO 0003HayaTb N.
Pa3Butne 3emnenenunsi, CTPOUTENLCTBO U HAONOOEHUNS 3a 3BE3-
namu TpeboBanu pas3sutus ymcen. NepBoe paclUuMpeHne MOHATUS YMcna Npouso-
WO NP NPUCOEOVIHEHUW K HaTypasibHbIM 4Ymcnam ApobHbIX yncen. Matematukm
OpesHero Ervnta, Meconotamuu n BaBunoHa He TONbKO aKTUMBHO WCMNONbL30BaIn
00OblKHOBEHHbIE APOOW, HO Aaxe MOrM pellaTb C MX MOMOLLbIO 3a4ayn.
MoHaTue Hyns Obino BBEAEHO B MHAMW, U 3TO MO3BOMWIIO 3anucbiBaTb rpo-
MaZHble HaTypasibHbIE YMCNA, Tak Kak HyNEm ctannm obo3HavyaTb OTCYTCTBUE pa3-
PSAHBIX €OMHUL, B OECATUYHOW 3anucu 4Ymcna.
OtpuuarensHble yicna Bnepsble onucan Adunodant (Il B.) n no-
CTOSIHHO MPUMEHST NX B MPOMEXYTOUHbIX BbIYUCIEHUSX B CBOUX KHU-
7z Q rax. Ho ncnonb3oBanncb OHU TOMLKO B MHAMM, mMpakTuiecku OaHO-
BPEMEHHO C MNOHsATMEM Hyns. B XIX B. oTpuuaTtenbHble U MO0Xu-
TelNbHble Ynucna cTanu PaBHOMPABHLIMU.
MHOXeCcTBO pauuoHanbHbIX Yucen o603HayvaloT @, a MHOXe-
@ CTBO uenbix — Z. MHOXecTBO N HaTypasbHbIX 4UCEN SBASETCS
NOAMHOXECTBOM LESbIX YMCEes, a MHOXECTBO LeJbIX 4yncen sBng-
€TCs MOOMHOXECTBOM paLMOHasbHbIX Yyncen (puc. 4.49).
MHOXEeCTBO pauMOHaNbHbIX Yucen ob6nafaeT 3amedaresibHbIM
Puc. 4.49 CBOMCTBOM 3aMKHYTOCTW MO OTHOLUEHWIO K YEeTbIPEM apudmeTnye-
— CKUM OENCTBUSIM. ITO 3HAYUT, YTO CyMMa, Pa3HOCTb, MPOM3BEOEHNE
N YacTHoe (KpoMe AeneHusi Ha HyJfb) MoObiX ABYX pPaLMOHasIbHBIX YACEN SIBNISIeTCS
CHOBA PaLMOHAsbHLIM YUCIIOM.
MHOXeCTBO paLMOHabHbIX YMCEN YNOPSA0YEHO, T. €. Ans Mobbix ABYX YMcen
a n b nmbo a > b, nmbo b > a.
OHO 06napaeTr CBOWCTBOM MAOTHOCTU: MeXAy MoObiMU OBYMS Pa3finyHbIMU
pauMOoHasIbHbIMU YUCIaMU HaxoaMTCst GECKOHEYHO MHOMO pauMoHanbHbIX YMCE.
OTO NO3BOASET C MOMOLLBID PALMOHANIbHBIX YACEN OCYLLUECTBASATb U3MEPEHNE
Cc nobon CTeNeHb0 TOYHOCTU. MHOXECTBO pauUMOHaNbHbLIX YMCESN OKa3biBaeTCs
[OCTaTO4YHbIM A5 YAOBIETBOPEHMUS MHOMMX NMPakTUYeCKNX NoTpebHOoCTel noaei.
Kpome paumoHanbHbIX YMCEN CYLLECTBYIOT U Apyrve ymcna. Hekotopble n3 Hux
Obln OOHApPYXEHbl B pe3yfbTaT€ reOMETPUYECKMX MOCTPOEHUN U N3MEPEHWUIA.
OQHO M3 Takux YMCen — YUCO T, BblpaXaloulee OTHOLUEHME OJINHbI OKPYXXHOCTU
Kk eé guameTtpy. OHO He MOXeT ObITb NMPEeACTaBNEHO B BUAE PaLMOHANIbHOMO YMC-
na, TakK Kak siBnsieTcsa OeCKOHEYHOM Hernepuoan4eckor necatnyHon npodeto. Takmne
4yncrna HasblBalT MppaunoHanbHbIMU. [lepBoe [00Ka3aTesNbCTBO CYLLECTBOBAHUSA
MppaumoHanbHbIX Yncen 00blHHO CBA3bIBAlOT C g aropenckom LKOMo.
MHoOXxecTBa pauuoHanbHbIX 1N UPPaLMOHANb-
HbIX Ynucen obpasyloT MHOXECTBO OENCTBUTENb-
HbiX 4yucen. Llenble ymcna 3anofnHalT He BCIO
KoopAnHaTHyO npsmyio (puc. 4.50), a nencren- —
TeflbHblE 4YMCNa 3anoJiHAIT BCKO KOOPAVHATHYIO -2 -1
npsmyo. JencTButenbHble U MppaumoHanbHble
yncna 6yayT u3ydaTbCsl B Kypce anrebpbl. _Puc. 4.50
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NMPUMEHAEM MATEMATUKY

Ha Tenesoii cropone JIyHBI (He Ha IOJIOCax) TeMIepaTypa omyckaerca g0 —173 °C,
a Ha cTopoHe, obpaménnoii kK CouHIly, oHa MoxXeT gocturath +127 °C B 3aBucu-
MOCTH OT CTEIleHUW OCBeIléHHOoCcTH. Temmeparypa JYHHBIX IIOPOJA Ha riayouHe 1 M
nocrosaHa u paBHa —35 °C. Uemy paBeH mepemnaj TEMIIEPATyp: a) MeKIy TEeHeBOM
U COJIHEUHO# cTopoHaMu; 0) Ha ITOBEPXHOCTU U Ha TiyomHe 1 m?

Ha cosneunoit cropone imianerbl Mepkypuii (camas Oauskad K CoJHIIY IJIaHeTa)
TeMmIeparypa gocturaer +350 °C, a Ha TeHeBOH CTOpPOHe TeMIlepaTypa paBHAa
—170 °C. Ha CKOJBKO TeMIlepaTypa Ha COJIHEUYHOM CTOpPOHEe OOJIbIle TeMIepaTyphl
Ha TeHeBoil cTopoHe? OTBeT OKPYIJMUTE OO0 COTHIX.

JlyHa Mepkypuia

N~————

KoposeBcKuli IMHTBUH CIIOCOOCH BEIAep)KaTh Temieparypy fo —60 °C. CambIM Mo-
POB0YCTOMUYMBLIM KUBOTHBIM B MHUPE SBJIAETCA IOJApHAS yTKa, KOTOpas MOKeT
BEIZepxaTh Temueparypy Ha 50 °C mmxe. Besnble MenBenu BBIZEPKUBAIOT TeMIlepa-
Typy Ha 20 °C HuM:Ke, 4YeM IMHTBHUHBI, uTo Ha 45 °C HUKe TeMIepaTypbl, KOTOPYIO
BBIZIEP;KUBAIOT MOp:KM. KaKume TeMIepaTyphl BBIAEP;KUBAIOT OeJsible MeJaBeau, MOP-
KU U IIOJIIPHBIE YTKU?

AJIBIIMHUCTHI ILJIAHUPYIOT MOABEM B TOpPhl HAa BbIicoTy 5860 M. Uepes KaKAbIA Ku-
JIOMeTp IOAbéMa TepMOMeTpP IoKasbiBaeT mpuMmepHo Ha 6 °C menbmie. Hy:xHO Jm
UM IpUOOpecTH 3MMHee CHapsAKeHue IJd 3Tou sxcmesunuu? PaccuuraiiTe Temiie-
paTypy BO3[yxa Ha 3TOI BBICOTE, €CIM y IOAHOXKuA ropbl 14 °C.

SpociaB KHMBET Ha CEMHAAIIaTOM 3JTaKe

MHOT'0O9Ta@XHOI'0 JOMa C IIOA3eMHBIM TPEX- PasHuua
STaYKHBIM rapakoM (B JudTe OHU YKa3aHbI Ooxon, | Pacxomd, Mexay [0X040M
yucaamu —1, —2, —3). Mosxer au fpocias, b MJIH P.| MJIH P. | X pacxonom,
BBIAAA U3 CBOEWl KBapTUPBI, CIIyCTUTHCS Ha MJH P.
audre Ha OeBATHaIIaTh staxkeii? Kaxyro AHBapb 120 115

KHOIKY OH HOJIXKEH HaXaTb?
y oR A despans | 130 | 135

B Tabinume ykasaHBI AOXOAbI 1 PACXOIbI

(GpuUpMBI 3a MEPBBIA W BTOPOM KBapTAaJIbI. e =S 125
a) 3amosHWTE IIOCJIeNHIOK KOJOHKY Tab- [Anpenb 125 125
JINITBI. Mai 135 95
6) ITocTaBbTE B COOTBETCTBUE KaXKIOMY U3 VioHb 155 105
YVKa3aHHBIX IIEepUOJOB BpEMEHM XapakKTe-

PUCTUKHU LOXOILOB U PACXOIOB.

MEC4L], XAPAKTEPUCTUKA

A. deBpasnb 1. Pacxon B aTOM Mecsue 6onblue, YeM pacxod B npeablayliem
B. Mapt 2. Hambonbluas pasHuua mexny AOXOAOM M pacxonom

B. Man 3. Hambonbwunii goxon B nepuopd ¢ deBpans no man

. MioHb 4. [Joxon B 9TOM MecsiLle MEHbLUe, 4eM B MNOCneayloLem

B) CocraBbTe CBOIO TaOJUILy MOXOZOB 1 PACXOIOB 3a MECHII.
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7. Poccuss — camoe GOJIBIIOE TOCYAApPCTBO, €6 Iromanb Goxee 17,2 muae rm2. OHa
vMeeT OTPOMHYIO IPOTAKEHHOCTh C BOCTOKA HA 3allaji, II09TOMY HA BCEH TepPUTO-
puu ycraHoBjeHo 11 wacoBbix 30H (puc. 4.51).

L

fkyTck

VI +4

b +6 vy 1X/, :
i ’ - [
= VI +5 e, /

—— [paHuLbl 4aCoBbIX 30H MipkyTeK &
Il Homepa 4yacosbix 30H £N07 e

+3 PasHuua mexay MOCKOBCKUM LN = R RO
N MECTHbIM BDEMEHEM B Hacax

[T 1] Tepputopuu, Ha KOTOPbIX APUHATO MECTHOE BpEMs!

Puc. 4.51

a) OmpenenuTe mMecTHOe Bpemsa B Maragane, Kamunuurpange, ecau B KpacHospcke
2 Y HOYWH.

6) Ompenenure MmecTHOe BpemMsa B MockBe, AcrpaxaHu, ExarepunOypre, AHaabipe,
ecau B SIkyrcxe 19 u 27 mwumn.

B) CKOJIbKO YaCcOB COCTABJIAET pasHUIIA BO BpeMeHU Me:xkny KamumauHrpamzom u Bia-
IUBOCTOKOM?

r) Bo cKoJIbKO HYKHO MO3BOHUTHL M3 ExarepmHOypra Bo BiagmBOCTOK, YTOOBI 3BO-
HOK IPUXOMAHUJICS Ha IIPOMeXyTOoK BpemeHH ¢ 9 mo 10 u mecTHOro BpeMeHu?

n) Camoaér Boliaeres u3 MockBbl B 18 u 35 MUH II0 MOCKOBCKOMY BPeMeHHU U IIPU-
semusniaca B Vpkyrcke B 7 u 00 muH mo mectHoMy BpemeHU. CKOJBKO BpeMeHU
OJINJICSA TOJIET camoJjéra?

e) Camosér BpuieTesm u3 SIKyTcka B 15 u 23 MWH IO MECTHOMY BPEeMEHW U IIPU-
semuniicsa B Caukr-Ilerepoypre uepes 6 u 40 mue. BOo CKOJIBKO CaMOJIET IpH3EeM-
JUJICS TI0 MOCKOBCKOMY BpeMeHU?

8. B rabaume nokasana mHGOpPMAIUA 00 M3MeHEHHMH! 3a MECHAI IleH Ha aKIUKU KOMIIa-

HUH.

HaseaHue Llena akuwun, N3meHeHne MN3meHeHne
KOMMaHun p. CTOMMOCTU, p. | ctoumocTn, %

«Undppa» 139,17 -4,8

«Yron» 84,01 +2,6

«BekTop» 49,00 +2,4

«Mopaynb» 111,58 -3,7

«[Apobb» 60,43 D

PaccuuraiiTe mamMeHeHUE CTOMMOCTU AKIIUM B IIPOI[EHTAX. ¥ KaKOW KOMHIAHUU II0-
KasaTeJu Jydriie?
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packpsvimue cKo6ok
co 3Hakom «+» neped
CcKOOKaMuU

§ 5. PeweHue
YypaBHEHUU

37. Packpbitne ckobok

C nomowpio 6ykB 3anucbiBaloT nNpaBwuia, CBOKCTBA, GOpMy-
Nbl, YypaBHEHUs, HepaBeHcTBa. B nyHkTe 32 6Gbina nonyyeHa ¢op-
mMyna

m-n=m+ (-n),
KOTOpas Mo3BosMaa 3anucaTb Pa3HOCTb Yucen B Buae anrebpa-
nyeckor cymmbl. B Buae anrebpanyeckom CyMMbl MOXHO 3anu-
caTb U BblpaxeHne, copgepxaulee 6ykBbl 4 — n — 5 + 2-m -
- 0,5-m-n. B aToMm BblpaxeHun 4, -n -5, 2-m, -0,5-m-n
SABNSIIOTCS ClaraemMbiMU.

Hanpumep, BoipaxeHna 5+ (a + 6), 5+ (a - 6) n5 + (-a + 6)
MOXHO 3anucaTtb B Buae anrebpanyeckon CyMMbl:

5+ (a+6)=5+a+ 6, 5+(a-6)=5+a -6,
5+(-a+6)=5+(-a)+6=5-a+6.

Takne npeobpaszoBaHUs BbipaXEHUN Ha3bliBalOT PacKpbITUEM
CKOOOK.

Ecnn nepen ckobkamuyl CTOUT 3HAK «MJIHOC», TO CKOOKU U 3HaK
«[MJI0C» MOXHO OMNyCTUTb, COXPAaHss 3HaKu craraeMbix B CKOOKax.
Ecnn nepsBoe cnaraemoe B ckobkax 3anucaHo 6e3 3Haka, TO
€ero Hago 3anucatb CO 3HAaKOM «[J1OC».
a+(-b+c)=a+(-b)+c=a-">b+c
a+(b+c)=a+b+ec.

Mpumep 1. BblHMCANM 3HAYEHUE BbIPAKEHUS
-17,45 + (17,45 - 8,126).
Packpoem CkoOKK 1 nony4ynm
-17,45 + (17,45 - 8,126) = -17,45 + 17,45 — 8,126 =

® =0 - 8,126 = -8,126.

Hanpém 3HayeHmne BbipaxeHus —(—-8 + 3).

Cnocob 1. 3T0 3HAYEHNE MOXHO MOJSY4UTb, CIIOXMB CHavana
yncna -8 m 3, a 3aTeM HaWTU 4YUCNO, MPOTMBOMOJSIOXKHOE 3TOM

CymMMme: —-(-8 + 3) = —(-5) = 5.
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Crnocob 2. 3TO Xe 3Ha4YeHUe MOXHO MOSYyYUTb MO-OPYromy:
3anuMcaTtb 4ucna, NPOTUBOMOJIOXHbLIE ClaraemMbiM (M3MEHUTb WX
3HakK), a NOTOM CNOXWUTb:

—-(-8+3)=8+(-8) =8-3=5.
YTobbl 3anucarb CyMMY, MPOTUBOMOJIOXHYIO CYMME HECKOJIb-
KUX craraemblX, Hago M3MEeHWUTb 3HaK KaX[oro c/araemMoro:
—(a + b) = -a - b.

Hanpgém 3HauveHune BbipaxeHus 21 — (10 — 19 + 5).
MocTaBMM 3HaK «+» Mnepen CKOOKaMM M U3MEHUM 3HaK Kax-
[0ro cnaraemoro:
21 - (10 - 19 +5) =21 + (-10 + 19 - 5) =
=21 -10+19-5=21+19-10 -5 =40 - 15 = 25.

packpsimue cko6ox Ecnn nepen ckobkamu CTOUT 3HaK «MUHYC», TO CKOOKU Wy
co 3HaKom «—» neped 3HaK «MUHYC» MOXHO OMYyCTUTb, U3MEHMUB 3HaK KaxKaoro crara-
ckobramu eMoro B ckobkax Ha rMpOTMBOINOJIOXHbIM:

a-b-c¢c)=a-b+c

Mpumep 2. Bbluncnmm 3HavyeHMe BbIPpaXeHUS
8,49 - (8,49 - 1,32).

PackpoeM cKkoOKM 1 3aMeHMM 3HaKkuM chnaraemblx:
8,49 - (8,49 - 1,32) =849 -849 + 1,32 =0 + 1,32 = 1,32.
@

Mpy BbIMMCAEHUN CYMMbl HECKOJIbKMX CrliaraembiX PacKpbITUe
CKODOOK M MCMNONb30BaHME NepPemMecTUTENbHOro N Cco4YeTaTeslbHOro
CBOMCTB CJIOXEHMS YMPOLLAT BbIYUCIIEHMNS.

Mpumep 3. Boluncnmm 3HayveHne BbipaxeHus
(-5 -30) + (7 +21) - (9 - 3) - 4.
Packpoem CKOOKM, CNOXWUM OTAENIbHO BCE MNONOXUTESbHbIE
M OTOENbLHO BCE OTpuLaTesibHble Yucna M 3aTteM CIOXUM MOoJy-
YeHHble pes3ynbTarhl:

(-5-30)+(7+21)-(9-3)-4-=
=-5-30+7+21-9+3-4-=
=(7+21+3)+(-5-30-9-4)-=
=31 - 48 = -17.

Mpumep 4. Bbluncnnm 3HaYeHME BblpaXXeHus
83 + 42 _ o1,
5 6 3

MpencrtaBuM Kaxgoe CMeLlaHHOe YMCNO B BMAE CYyMMbl Le-
Noh u apobHOM 4yacTel U packpoem ckobku. 3aTem Halngém
CYMMY OTAE/IbHO UEsbIX U OTAesIbHO APOOHbLIX YacTen, MNOTOM
C/TOXWM MNOJIyYeHHble pe3yfbTaThl:

3 5 1 3 5 1
-8 +4Z —-2_=—-(8+ 2|+ + 2| - + —| =
Bgrag-2g=-(8+ )+ (a+g)-(2+3)
1=
3
:(_8+4_2)+(_§+§_l):

5 6 3
-18 + 25 - 10 -3 1
= — + ———— - " = - + — = — _ — = -
6 30 6 30 6 0 6,1.

-_g-3 5_o_
=-8-_+4+ -2
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§ 5. PELLIEHUE YPABHEHUNA

l’ CdhopmynumpyinTe npaBuio packpbiTUs CkOOOK, nepen KOTOopbiMU CTOUT
2 [_3Ha|< «t»,
Kak 3anmncatb CymMmy, NPOTUBOMOJSIOXHYIO CYMME HECKOJIbKMX Yncen?
LCdJopmynmpyVlTe npaBuIo pPackpbITUS CKOOOK, nepen KOTOPbIMUA CTOUT
3HaK «—»,

PackpoiiTe cxoOKuU:

a) 46 + (51 + 34); B) 3,71 + (4,5 — 3,71);
6) 72 — (11 — 28); r) 4,8 — (11,3 + 2,5).
PackpoiiTe cxoOKu:
a) a + (b — ¢); 6) a — (b + ¢) B) ¢ + (—a + b); r)a — (-b — ¢).
BriuncinTe sHaueHMe BBIPAKEHUS:
a) —(-3,48 + 2,13);  6) (8,29 — 4,56); ) —(—g - %)
PackpoiiTe CKOOKU ¥ BBIUUCIUTE:
a) 33 + (3,5 + 67); B) 33 — (40 + 100);
6) (3,8 — 18) + 9,4; r) —(90 — 23) + 77.
PackpoiiTe ckoOKmM:
a) —a + (m — n); B)a — (b — k — n); R (m —n) - (p - k);
6) ¢ + (—a — b); r) —(a — b + ¢); e) —(a + b) + (—c + d).
PackpoiiTe cKOOKU M BBIUUCIUTE:
a) 3,8 + (4,9 — 3,8); o 1,7 + (4,8 - 1,7 + 6,2);
6) -3,14 + (-2,53 + 3,14); e) 4,12 — (4,51 + 4,12 — 5,51);
B) 8,9 — (5,9 — 7,2); x) (1,3 + 3,86) — (1,3 — 4,36);
r) 4,2 — (5,45 — 20,2); 3) (8,81 — 4,36) — (5,64 + 8,31).
PackpoiiTe cKOOKM M HaWguTe 3HAUEHME CYMMBI:
5 4 7 7 4 4 1 8 3
a) 5 + (5 H), r) E (E g), K) (41 6H) + (6,75 Sﬁ)’
3 3 8 7 4 1 7 1
0) 57 + ( ? 5), I) 65 (36 + 2§), 3) (gﬁ 2,7) (4@ + 2,3)
12 11 1 5
9 482+ (15 - 382) o -ofy - (- )
BripasuTe B Buae ajiredOpamyecKoii CyMMBI:
8 3 1
a) 1,6 + (n — 33); r) (14_6)_10ﬁ’ ) Z_(Z_y)’
6) (11 — 2)+ %; mx+ (10,8 — x); 8 —11,9 — (—n — 11,9).
B) —0,23 + (5,03 — n); e) —¢ + (c — 2,2);
Yupocture BbIpaskeHUe:
a) x — (x — 2); rz+y-x-—-2); xK) —(B —d) — (s + d);
6) (b — d) — d; ma-+ (-b+c—d)y 3) (s +d)—(z+ d)
B) ¢ — (a + ¢); e) ¢c—(n—-c+r) u) n — (c + n) — (-c — n).

3anuIlInTe CyYMMY BBIPAXKEHHII U YIIPOCTUTE e€:
a) -3 —xux + 7,5 B)n + 21 u -21 + m; I) —z +mwu —z — m;
6) 2,7 + cu —c — 48; rx+zmuy— z; e)a —cuc — a.
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2.11

5.12

5.13

5.14

9.15

5.16
2.17

5.18

5.19

3anuImure PasHOCTb BBHIPAKEHUN W YIPOCTHUTE €€:
a) -14 + c u ¢ + 70,8; B) x +auc+ x; I —x —aux+ a;

2
6)2,6—a1/1—a+7g; ry—-a-+bub-a; e)n—-—cu-c+n-—b.

PackpoiiTe cKOOKM M pelinTe ypaBHEHIE:

a) 9,8 — (7,8 — x) = 7,3; r) (z + 5) — 21 = —30;

6) -9 + (c — 31) = —6; 1) —(20 — ¢) + 41,2 = —23,8;
39 5 _ 7. 10) _ 4 _

B) 4 (E x) BETH €) (y * 15) 15~ Lo

PemtuTe, cocTaBuB ypaBHeHUe, 3amady.

a) B mepBom Gykete 17 1BeTKOB, a BO BTopoM 23. M3 mepBOro GyKeTa B3AJIN HECKOJIb-
KO I[BETKOB, a M3 BTOPOT0 — CTOJIBKO, CKOJIBKO OCTaJIoch B mepBoM. Ilocjie aTOoro BO
BTOpoM OyKeTe octajoch 9 mBeTkoB. CKOJIBKO IIBETKOB B3dAJM M3 IIEePBOro Oykera?
6) Ilnomans mepBoro moJssa 15 ra, Broporo Ha 2 ra 0OoJibllle, YeM TpeThbero. demy
paBHaA MJIOMIaAb BTOPOTO IIOJIS, €CJIM OO0Iasd ILJIOIAAb TPEéx moJeir 55 ra?

Haiinure sHaueHne CyMMBI:

2 5 4 11 2 7 5 7
a) ~6g +4g; 0) 275 ~ 3505 B) ~295 ~ 4307 r) 86t 10
Haiinure 3HaveHue BbIPaYKeHUS:

3 5 3 1 4 7
a) 26+39 612, B) 46 99+312,

1 2 7 1 2 2
6) 44 33 28, r) 75 415 93.

Bbluncnnte x Ha cxeme cnpasa.

Mpn KakoM 3HAYEHUM X MOJSyYUM Hambosbllee 3HaYeHue
BbIPAXEHUS:

a) 236 —x npn x =79; x = -27; x = 0,23; x = —6%;
6) -60x npnu x = 0,5; x = -0,6; x = 9; x = —3%;

B) x:(-0,5) npn x = 27,5; x = -4,5; x = —2%; x =97

3anuwnTte NATb NocneaoBaTesbHbIX LENbIX YNCen, eCcnu:

a) MeHblUee N3 HMUX paBHO —235;
0©) MeHbllee U3 HUX PaBHO a;
B) 6ofbluee 13 HUX paBHO 1;
r) 6onbllee N3 HUX pPaBHO 7.

Bbluncnnte koopauHaTtbl cepeauHbl A oTtpeska MN,
ecnn:

a) M(-7) n N(9);
6) M(-4) n N(3);

B) M(-5,5) n N(Z%);

r) M(-7) n N(—%).
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5.20

5.22

5.23

5.24
5.25
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Kakoli 3Hak HepaBeHCTBa Haf0 MOCTaBUTb BMECTO 3HaKa BoMpoca, YToObl BblpaxeHue
a-c 7?0 6biNo BEpHbIM Mpu:

a)a >0, ¢c >0 B) a <0, ¢c <O0; n)a=0,c<O0;

6)a >0, c<O0; rya >0, c=0; e)a=0,c¢c=07?

PewwnTte ¢ nomowpto rpada 3agady: «Y Konum, MNMetn, Muwm n Bonoanm msaum pasHbixX LBe-
TOB (KpacHbIlA, CUHWIA, B6enblii, ronyboi). Ha Bonpoc «Y KOro kakom Ms4?» Tpyu mMasbymka
orBetunun: 1) «Y Muwm cuHuim mad, y Bonogu Genbiin»; 2) «Y Muwm KpacHbli MsY, Y
Metn cuHunin»; 3) «Y Konu cuHmnii ma4d, y Bonogw ronyboii». B kaxmom oTBeTe TOJbKO
ofHa 4YacTb npasga. Kakoro ugeta Ms4 y Kaxzaoro mManb4ymka?»

Bbluncnnte Hambonee ygobHbIM CNOCOOOM:

4 9 1. 4 7,4 (1
2)48 -9+ 23 -48+9-23;  B) —z- 57 1y n 5 §+§.(8),
S 5 7 1 1.5
6) 2+07-2+03; ) - (481310 e (342 (24

MpencrtaesbTe B BUAE:
a) pecATudYHbIX apobein yucna: 2. 41, 3. 5745,
"5 274 20 8
06) 0ObIKHOBEHHbIX Apoben yucna: 2,4; 4,5; 0,25; 2,55; 6,625.
Haingute x n3a nponopuun: 1) 2,5x : 14 = % :30; 2) 36:35 = %x L

Pewnte ypaBHeHuMe:
1) (13,4 - y) - 4,3 - 20,05 = 78,05 + 6,7y; 2) (16,2 - x) - 3,2 - 50,08 = -8,12 — 5,1x.

PackpoiiTe CKOOKUM ¥ BBIUKCJIUTE:

5 2 7 2
a) 7,646 — (6,9 — 2,054); r) (3§ + Zﬁ (2§ + 1ﬁ)’
6) 4,17 + (9,182 — 4,17); ) —(3 69 - 6— ) (1,31 - SE);
13 13
4 1 2 1
B) 9 + (9 3), e) ( + 2 43) ( 5,93 Z)
3anuinuTe B BUAE aaredpamuecKoil CyMMBI:
a) 0,4 — (a — 5,9); B) 4,8 — (a — 11,3); ) x — (y + x);
6) n — (17,3 + n); r) 10 — (9% - 2); e) (a—-c)— (a+ o).
Haiinure KopeHb ypaBHEHUS:
a) 7,2 — (z — 6,1) = 6,3; r) —g—(n—n—i8
5 4) _ 2.
6) 2,9 + (y — 5,3) = -3,4; ) 15 (8 + 9) =3
B) 4,4 — (a - 5,6) = 100; e) —5 + (—— + z) %
Brruncianure sHaueHue BBIDAXXKEHUA:
a) 42 - 33 _ gl )24——18——5—

14
0) 7——14 +6 r) 15"'25—355
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Pemure 3amauy, cOCTaBUB IIPOIOPIIUIO:

a) Yemy paBHa macca 50 s OGensuHa, ecaum Macca 15 s GemsuHa paBHa 10,8 Kr?
6) Croabko cyméubix rpudoB moayuutesa u3 0,09 T cBexkux, ecam us3 18 Kr cBeKux
0eJbIX I'PHUOOB MOJIYyYaeTCsaA 2 KI' CYMIEHBIX?

Bpuragma ycranaBiauBaja B HOBOM JOMe 3a CMeHY 24 IJIaCTMKOBBIX OKHA, 3aTpaunBas
1
Ha YCTAHOBKY OZHOTO OKHAa — 4. Ha CKOJIBKO IIPOIIEHTOB IIOBBLICUTCS IIPOU3BOAUTENb-

3
. 4
HOCTBH TPyJa 9TOHM Opuranbl, €Cai Ha YCTAHOBKY OKHA OyJeT 3aTpadyeHo 15 q?

Pemure ypasuenue: a) 9,6 : 3 = 3,6 : (ix), 6) 6:(4x)= 2,6 : 8%.

PackpoiiTe CKOOKU ¥ BBIUUCJIUTE:

a) —(18 — 6); B) —(-9,1 — 1,1);

6) 6+ (-2+17); 1) —(3% - 5,7) + (4% + 2,3).

OmpenennTte, Kakue 3HAKMW MOJKHBI CTOSITh B PAMKaX, U BBIUHCIIUTE:

a) 9+ (12 -8)=9[]12[]8; 6) 2,5 -(-0,3+ 7 =-2,5[]0,3[]7.
CocTaBbTe CyMMY BBIPDAKE€HUII U YIIPOCTUTE:

a) x + 12 u 16 — x; 6)a-bub-a+c.

Pemure ypaBuenue —8 + (u — 42) = —7.

L6 O 38. Koadpodpuumenr

KJIIOHEBbIE CJIOBA: .
CeolicTBa YMHOXEHNA MNO3BOJIAIOT B Nnpoun3dseaeHnn pauno-

e YNCNIOBO HasNbHbIX YMCEN PacCTaBNATb CKOOKM M MEHATb MecTaMu MHOXW-
KoapPpurumeHT Tenu, T. €. ynpowatb BblpaXeHus, BblOnpas yaoOHbIA Nopsaook
BbIMOJIHEHUS OENCTBUN.

Mpumep 1. Ynpoctum BbipaxeHne 1,4x - (-0,62).
CrpynnupyemM (3akiio4MmM B CKOOKW) OTAENbHO YMCJIOBbIE
N OTOENbHO OYKBEHHbIE MHOXWUTENN M NOAYYUM
14x-(-0,62) =14-x-(-0,6)-z =
=(1,4-(-0,6)) - (x-2) = -0,84xz.
MoHO 3anuncaTb Kopouye:
1,4x - (-0,62) = -0,84xz.

Yucnosoin MHoxuTenb -0,84, ctoawmin nepen, OyKBEHHbIMU
MHOXUTENAMMN, HA3bIBAIOT KOOIPDULIMEHTOM B MOJIyHEHHOM Bblpa-
KEHUWN.

YnMCNoBOWM MHOXUTENb B BblpaXeHUn, KOTOPOe ABASEeTCH Mnpo-
M3BEOEHVMEM 4UYUCNA WU OOHOM WKW HECKONbKUX OYKB, Ha3blBAlOT
4MCNOBbIM KO3 DULUUMEHTOM (MM NMPoCcTO KO3hPULNEeHTOM).
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3
Hanpumep, B BblpaxeHnusx r7vn, —5,78xz n 25 Koappunun-
€HTbl COOTBETCTBEHHO paBHbl 7, —5,78 u %. B BblpaxeHun
—-2-(-n)-(-m)-8 yncna -2 n 8 He aBnAOTCA KOIDPULMEHTAMMN.
B 3TOM BblpaxeHUn KoapduumeHT paBeH —16. KoapduumeHT
00ObI4HO NULLYT neped, OYKBEHHBIMU MHOXUTENSAMM.
KoagpppuumeHToM BbipaxeHvs x i xz cumtalot 1, Tak Kak

x=1-x; xz =1-xz.

KoagppuumeHToM BbipaxeHuss —n CYUTaloT 4mcso —1, Tak Kak
-1-n =-n.
Mpumep 2. Hangém KOSPOUUMEHT BbIpaxXeHusa —m - (—n).
Tak kak -m-(-n) = mn, TO KO3IOPUUNEHT BbIPAXEHUS
-m - (-n) paBeH 1.

Y10 Takoe 4mMcnoBor KOSPOULMNEHT BbipaXeHUsa?
Ckonbko KO3dDPUUNEHTOB MOXET ObiTb B BblpaXeHun?
Kakoi kKoad®dUUMEHT B BbIPAXEHUSX cm U —cm?

HaszoBure xos(puiimeHT BhIpaKeHUA:

a) 9m - 5;
6) -3 (—23x);

a) —21-x-(-4);

6) —7,9-10 - y;

B) 5¢ - (-9); n) —a-c;
r) —2a-14; e) —x-(—2).
Yupocture BhIpaKeHNE U IIOTUYEPKHUTE ero Ko3((UIIMeHT:
7 2
r) a-*(-0,5)-4,4; K) 9 x - ( 1?),
5 6
o) —4,1-x-(-4); 3) 1E'm'ﬁ’
8 L. (=29): (3
e) 11 n - (—22); n) 0,16 - ¢ (8)

B) 8:(-2,5) n;

Yuopocture BhIpakeHNE U IIOTUYEPKHUTE ero Ko3((UIIMeHT:

a) —3p - (=2,3);

6) —4,3m - (-2); B) —0,23x - (-3m); r) -17,9ab - (-1).

Haiigure xKos(puIleHT BbIpAKEeHU:

a4 (-9 )\
a) 1g 1n"p

6) -12a - (_1%); B) 22 - (%x) : (%5); N 12 n) - (—2%).

Kaxkoii 3Hax y xos()(puiimeHTa BBIPAKEHUS:

a) a-(-b)-(—c)-d; B) —4a - 5b-(-0,4c¢);

6) —4a - (—3b) - (—2c¢) - (-5); ) _71m - 0,4n - (-52) - (—1%)?

YupocTture BBhIpaKeHNE U IIOTUYEPKHUTE ero Ko3((UIIMEeHT:

a) —2a - (~7c); r) 5-(-n)- (4m); x) 22+ (~1dc)- (—%);

6) 3b- (-9k); n) —0,5-(-4k) - (0,3p); 3) (—%x)  (=0,5) - (-162);

B) —7x - (=0,8y);

e) —0,6 - 5¢ - (~20); ) gx : (_?zy) : %.
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5.39
5.40

5.41
9.42

5.43

5.44

5.45

yucnosou
npoMeHYymox
ecima < x < b, 10 [a; b); ecima < x <b, 70 (a;, d].
a x
5.46

BbInoNHMTE BBLIYUCIIEHUS MO CXEME crpasa.

Kakmm 4mcnom: nonoxmTenbHbIM, OTpuULLATESbHbIM
Wnn Hyném — OyaeT cymMma yicen m v n npu:

a)m >0, n > 0; rym=0,n<0;
6) m <0, n < 0; n) m<0o0, n=0;
B) m =0, n=0; e)m >0, n<0?

Kakon 3Hak umeeT npousBeneHune mn (puc. 5.1)?

Bbluncnnte npom3seneHne LUenbiX YNCEI:

a) KOTOopble MeHblle -2, HO 6osblue —5;

0) kKoTopble MeHblle 17, HO Oonblue —5;

B) MOAyJlb KOTOPbIX MeHblle 85;

r) Moayfb KOTOpbIX 6ofbwe 4 N MeHble 7,8.

Hanoute uenble pelleHns HepaBeHCTBA:

a) lzl>3; B) |2l < 5; n) |zl > 4%.
6) |z -2 >6; r) |zl < 7,3;

Bbinuwinte 13 HWMX HaMMEHbLUEe LUesioe MOoJsOXM-

TeNbHOE M Hanbonbllee Lenoe oTpuuaTtesibHoe pe-
LeHnd HepaBeHCTBaA.

BbinonHute pencrteBus:

9 2
a) —1+ 5 n) —3—5;
S . _e_ a4
0) 7—3, e) -6 49,
B) -3 — 2,75 x) (7,8 — 4) — (7,8 + 9);
11 5 N 5
SRR 3) (7 2,4) ( 36+ 7).

Hangute 3Ha4yeHue BblpaxXeHus:
a) (n+s+y)-(n+y-214) npn s = -18,6;

6) (a +n)+(z+a)-(z-0,26) npu n = -4,26.

83

| l
1 |
m 4

Puc. 5.1

Puc. 5.2 )

OTMeTUM Ha KoopAuHaTHOM npsiMon yucna a u b (puc. 5.2). MHoxe-
CTBO BCexX 4YMcen Xx, Ans KOTOpPbIX BEPHO ycnoBune a < x < b, nsobpa-
XaloT Ha KOOPAMHATHOW MPsIMOM OTPE3KOM, OrpaHMYEeHHbIM TOYKaMW C
koopauHaTamm a n b. FOBOPSAT, YTO MHOXECTBO BCEX To4Yek X obpasy-
€T Ync0BoV npomMexyTok n oboaHadvaetcs [a; b]. Ecnm uncnosoit npo-
MeXyToK 3aaaétcsa ycnosmem a < x < b, To oH obo3HavaeTcsa (a; b);

a) Maobpasnte Ha KOOpOWHATHOM MPSAMON MPOMEXYTKM, KOTOpble 334al0TCs YCIOBUSMU
7<x<11,7<x<11,7<x< 11,7 < x < 11. Kak ewe MOXHO 0003HA4YNTb OTU

MPOMEXyTKnN?

0) Kakme uenble yncna npuHagnexat npomexyrtkam [-5; 1], (-11,7; -9], [12,3; 14),
(-0,5; 1)? 3anuwunte Hambonbllee Lesioe YNCNo, NpUuHaanexalee Kaxaomy nu3 rnpome-

XYTKOB.
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3anuwunTe CyMMy BbIPaXEHUA N YyNpoCTUTE €eE:

a) -m - nwvu-a + n; 6) —-a +cu-d-c B)-a —cua+c.
3anuwmTe pasHOCTb BbIPAXEHUN U YyNPOCTUTE €€:

a)-c+bunb-c 6)a-bwu-b-a; B)-8-nnv9 - n.
BbinonHute gencreus:

1) (-2,8 + 3,7 -4,8) - 1,5:0,9; 2) (5,7 - 6,6 -1,9) -2,1: (-0,49).

Yupocture BBIpaKeHNE U IIOTUYEPKHUTE €ro KO3((UIIMEHT:

a) —x - (=8); B) 4ab-T; n) 4x - (—5y);
0) c-(—5n); r) —an - (—8); e) —ba - 0,2b.
Yuopocture BhIpaKeHNE U IIOTUYEPKHUTE €ro KO3((UIIMEHT:
e (L) ! Sa- (1) 2o
) 57) B) T 2 Mg 6) 7%
S 5. (4 ). 5 9,
0) 7a ( Sa), r) ﬁx (_ﬁy)’ e) 9a 20b 3z.
Breruucaure:
a)2,4-7,4 - 1,7-5,6 - 4,3:-3,1 + 5,3-2,8;
6) -12,42:4,6 — 31,93:3,1 + 1,98:2,64 + 8,2-0,4;
B) 0,37-4,5 — 4,5-(-0,22) + 0,93 -(-3,5)
gl
. " . a 5,3 4 7
Haiinure HemsBeCTHBIM UJieH IIPOMOPIIHI: a) = ; 0) = —.
58 29 ¢ .8
7

N3 45 Kr pynawsl BBILIABJIAIOT 25 KI Kejsiesa. HailigurTe, CKOJIBKO TOHH PYABI TIO-
Tpebyerca mjyia BeimiaBkm 20 T Kejesa.

CKOJBKO HAMO IIBEH Jis BBIIOJHEHUS 3aKasa Ha IIOIMUB KOCTIOMOB [IJSA IMTKOJLHO-
ro ancambasa 3a 21 meub, ecau 9 mIBeili MOTYT BBIIOJHUTHL 9TOT 3aKas 3a 35 THeH?

Erop pemun 9 samau u3 samaaHUPOBAHHBIX, YTO cocTaBuiio 45 % . CKoabKO 3amau
eMy HaIO eI[é PellNTb, 4TOOLI BBINOJHUTHL CBOM madH Ha 70 % u mOHATHU I'yJIaTh?

BriGepuTe BepHOE yTBeEp:KIeHUE:

a) xoahPUIIMEeHT BbIpakeHusA 3¢ ° (—x) paBeH 3;

0) xoadduitmenT BbipakeHuda 1:2:3:(—a) paBeH —6;
B) KoodduumeHT BeIpakeHua —4 - (—y)® pasen 4.

Omnpenenure 3HaK Ko3((duIileHTa BBIPAYKEHU:

a) -a'(-7; ) -8 n"(-a);
6) Ted? - 6; ) 5a° - (—%b) . 6c.

Omnpenenure KOd(PHUIIMEHT BLIPAYKEHIM:

a) 5a- (—7); B) —10 - (-0,5x); mn) 12a - (—éb);

0) -2 (—x); r) m; e) 2m-(0,5)n.
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K 39. MopoOHble cnaraembie

KJIIOHEBbIE CJIOBA:

 NOAOGHbBIE PacnpenenutenbHoe CBOMCTBO YMHOXEHUS
cnaraemble (a + b)c = ac + be

TakKxe Mo3BOJNIIeT packpbiBaTb CKOOKM, T. €. yrnpoLlaTb Bblpaxe-
HWUS, Tak Kak

(@ + b)ec = ac + bc v c(a + b) = ca + cb.

Mpumep 1. Packpoem ckoOKM B BblpaxeHun —4(n — 5m).
YMHOXMM —4 Ha cnaraemble n n -5m:

-4(n —5m) = -4-n + (-4)-(-5m) = -4n + 20m.

Mpumep 2. YnpoctuMm BbipaxeHne 4¢ — 9c¢ + 2c.
Bce cnaraemble B BbIPQXEHUM MMEIOT OOLLNIA MHOXUTENDb C.
MoaTtomMy No pacnpenennTenbHOMY CBOWCTBY YMHOXEHUS

4¢c - 9c +2c=c-(4 -9+ 2)=c-(-3) = -3c.
BeipaxeHne 4¢ — 9¢ + 2¢ coCcTOUT U3 TPEX cnaraemblx, y KO-
TOpbIX 00Wan OGykBEHHAsa YacTb. Takme cnaraemble Ha3bIBalOT r10-
OBOHbIMU.

l Cnaraemble, MmeolMe OAMHAKOBYD OYKBEHHYIO 4acTb, Ha3bl-
BalOT MOAOOHLIMM CllaraeMbIMM.

CLONCCHUE YTO6bI CNOXWUTb (rOBOPSIT: MPUBECTU) NOAOOHbIe cnarae-
(npusedenue) Mble, HaZO CJIOKUTb UX KOIMDOUUNEHTbI U pPe3ysibTaT YMHOXUTb

no00o0OHBLX ClLA2ACMBLY Ha o0y OYKBEHHYIO 4acCTb.

Mpumep 3. lMNpuBegém NoaobHbIE ClaraemMble B BblPaXXeHUN:

a) 7x — x + 3x;

) 4a + 7 - 2a — 3;

B) 14,3c — 5b + 3¢ — 17b.

B nepBomM BbipaxeHuUn Bce cnaraemble NoAoOHbl, MO3TOMY
CJTIOXUM UX KOIPPULNEHTHI.

a) 7x —x +3x=(7 -1+ 3)x = 9x.

Y BTOPOro 1 TPETbEro BbIPaXKEHWI He BCe criaraemble Nogo0HbI.
MopyepkHEM NMoaoOHbIe cnaraemMble U COXUM UX KO3(PPULIMEHTbI.
6)4a +7-2a-3=(4-2)a+7-3=2a+ 4
B) 14,3c - 5=b + 3¢ - g = (14,3 + 3)c - (5 +17)b = 17,3c - 22b.

t, Kakue cnaraemble HasbiBalOT Mog0OHbIMN?

Ha ocHOBaHMM Kakoro CBOWCTBA YMHOXEHUS BbIMOJIHAIOT NpuBeaeHue
noaobHbIX cnaraembix?
Kak npuBecTtn nogoOHble cnaraemblie?

K

5.57 PackpoiiTe cKOOKH: 5
a)3:(x +y — 2); B) -3,8:(x —y — 2); /:()g*(—x+2y—3);

6) (im — n + 2)-5; ) (—x — y + 2)-(—4,5); e) —%-(Za — 5b + 4).
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PackpoiiTe ckoOKu:

a) (c —m + n)-x;

0) —a:(4c — d);

B) —x - (7y + 4n — 12);

r) (2,5z + 4,5¢ + 8)-8x;
n) —4a-(a + 3,5m — 9,5n);
e) (4x — 3y + 2)-(-52).

BrruucauTe, npuMeHUB pacipenenTeIbHOEe CBOWCTBO YMHOMKEHUS:

5 7 5 2
a) 8-4 + 8- 16; r) 7-21 — 2-21; ®) Sg e oS
3 4 .3 4
6) 3923 — 29-23; 1) 2,4-21 + 2,4-0; 2 2552 -1 %
5-13 + 15 - 13; 1,4-0,6 — 0,6 0,6 93 .5l _ol 51
B) ’ e) ’ ’ - ’ 'Yy I/I) 13 5 13 5

Haiinure cymMMy mOZOOHBIX cJllaraeMBbIX:

a) —8x + 6x — 4x + 3x; e) —21c — 9c + 8,4c + 5,4c;
3 3 2 6

6) 4a — 7a + 3a — 10aq; HK) 7m + Tm - Zm = om;

B) 17¢c + 3¢ + 10c — b5c; 3) lz—§2+12—5z,

r) —4,5x — x + 4,5x + x; n)

3 3

m) bn + 7,3n — 7,7n — 5n; k) 0,6¢c — 0,73¢c — gc + Zc.

G

Boipaxenusa Bnga 19z — 4z + 5z — 13z umTaloT Tak:

e [EeBATHAALATb «3€T» MWUHYC 4YeTblpe «3eT» MAC MATb «3eT» MUHYC Tpu-
HaguaTb «3eT»;

e CyMMa OeBATHaOuUaTU «3eT» MUHYC YeTbIPEX «3eT», NATU «3eT» U MUHYC
TpUHaAUATN «3eT».

IIpuBenure momOGHBIE cjIaraeMble:
a) 20x + y — 20y — x;
0) —4b + 5a + 4b + ba;

e) —9¢c + 8 —y + 13;
K) 42a — 42 + 50 + 4a;

B) —9¢ + 4,8n + 4c + 4n; 3) —s + 2r + 1,4s — 2,7r;

r) 5,83m + 4,7m — 7,1x + 25x; u) —24b + 12d + 2,4b — 1,2d;
3 4 7 2 1 2 1

) 4° 7 9Y T 997 + 3Y K) 94 ~ ¢ 0,4a 7C-

PackpoiiTe cKOOKM 1 TpuUBeAUTe IMOAOOHBIE cjaraeMble:
a) 2x — (2a — x); B) 3-2x —y) + y; o) bn-(—2m — 4) + 20n;
6) —3b + (a — 3b); r) —4-(—a + 3c) — ba; e) 15k — 3k - (5 — 8m).

Yupocture BBIpaKeHUE:

a) 9-(4y - 2) + 5-(2y - 4);
6) -3-(ba + 7) — 4-(3a — 1);

B) —7:-(4 —4y) + 5-(4 — 8y);

r) (4x — 13)-3 — 4-(5 — 6x);

1) (3¢ = 1) (=4) + (B¢ = 9)-(=3);
e) -1,5-(—4b + 8) — (10 + b);

1 1 1 1
K) —8-(Za—§)+6-(§a—ﬁ),

5 3
3) 7- (?x - 1,8) - 4. (Zx - 1,3).
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5.68

5.72

5.73

5.74

2.7

5.76

2.77

BrerumcianTe 3HaueHNE BBIPAMKEHUS:
a)3y —3b + 7y — 5b + 7b ipu y = —0,24, b = 0,04;

6) —6,3m + 8 —32m —S5mpum = -2; m = —%; m = —0,4.

8
Pemture ypaBHeHuUe:
a) 7(3x + 6) — (20x + 4) = 0; B) 58y + 3) + 2(Ty — 6) = 0;
6) -6(4x — 3) + (7 — 6x) = 0; r) 6(b — 4x) + 5(bx + 5) = 9.
IlBe Opurazbl paborajm Ha yOOpKe yposkas xKapropeins. IlepBas Opurama cobpasia
Kaptodesab ¢ 5 ra, a Bropags — c¢ 6 ra. Ilpm sTom BTOpasa Opuraza cobupasia c

KasKJoro rexkTapa Ha 4 T MeHbIle, yeM mepBasi. CKOJIbKO TOHH € TeKTapa cobupaia
Kaxkgas Opurazna, ecam obe Opuranbl BMecTe cobopanu 240 T raprodessa?

OT mpucTaHu OTOIIEJ MEePBBIN TEIJIOXO0, KOTOPBIN IBUTAJICA CO CKOPOCTBIO 22 KM/4.
Yepes 2 u emMy HaABCTPeUy OT APYroli NMPUCTAHUW OTUAJNUJ BTOPOIH TEIJIOXOH, CKO-
pocTb KoToporo 26 Km/4u. Hepes Kakoe BpeMs IIOCJ€ BBIXOJA IIEPBOTO TEILIOXOJa
OHU BCTPETSATCS, €CJM paccTosgHue Mexxay npucranavmu 204 Km?

BbluncnuTe.
a) -2,8 - 3,2 6) 1,4 - 8,2 B) 0,8 -7 ry -10+ 1,8
1,2 1 3,4 -1,9 1 0,41
- 1,6 - 0,5 : 3 +54
+ 8,5 + 0,8 - 0,2 - 0,5
? ? I 2
a) Hanonte cymmy COTHM cnaraemblx, paBHbIX —1.

0) Hagute npounsBeneHne COTHU MHOXMUTENEN, paBHbIX —1.
Bbluncnnte 3HaveHme BbipaxeHnss 1 — 3 +5 -7 +9 — 11 + ... + 97 — 99.

Hanoute KopeHb ypaBHeHus:

a)y+7=0; B)a +a+a+ a=4a;
6) x +4=x - 3; ry (x - 5)(x + 6) = 0.
Hanante npown3BeneHme:

5 1. L 12 5. 8. 742 .41
a)0,25-7-4-§, 6)4,5-14-9 = B) 2,2 19 5 et r)8 14 17 4
3anmuwnTte KoOaPpOUUNEHT BbIPAXKEHUS:

a) -bm; B) ab; n) —a - (-c); x) 0,25b - 4a;
4 . . Aa T Ax . (-
0) Znm; r) —cd,; e) a 8b, 3) -4x - (-0,3y).
KakoMy npomexyTky He npuHagnexuTt yucno —1,78:
[_3! _1]1 (_1)79y 1); (_1!79! _1,78]1 [_12!3’ _1a78)?

PacctosaHne mexay Mockson v Bnagummpom 180 km. Hanmpgmte macwtab kapTbl, y KO-
TOPOI 3TO PaCCTOSAHME MMEeT OJIMHY 3,2 CM.

MacwTab kapTbl paBeH 1 : 10 000. Yemy paBHa AfmnHa OTpe3ka Ha kapTe, n3obpaxato-
uero pacctosiHme 41 km?

MacwTab kaptbl paBeH 1 : 10 000 000. Yemy paBHO paccTosHue oT HoBocumbupcka Oo
KpacHosipcka, ecnu Ha kapTe OHO paBHO 6,3 cm?
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5.78
5.79

5.80

§ 5. PELLIEHUE YPABHEHUNA

Cton Ha nnaHe KyxHW, BbINOJIHEHHOM B MacwTabe 1: 25, nmeet popmy nNpsMoyrosibHuKa
CcO cTopoHamu 38 MM 1 26 MM. Hanmamte, Kakyio naowafb 3aHMMaeT CTOJ Ha KyXHe.

OnnHa petann Ha yeptexe ¢ macwTtabom 2:9 paBHa 3,6 cMm. Hanamte onuvHy aTon ne-
Tanu Ha nnaHe ¢ macwtadom 5: 4.

1) MapuHa rotoBuna K cpade nNpoekT no maremaTuke. locne Toro kak oHa Habpana
3 CTpaHuLbl TEKCTa Ha KOMMbIOTEPE, el 0CTanoch NoarotoBuTh ewwé 40 % oObACHUTENb-
HOro Tekcta no npoekTy. CKOMbKO CTPaHuL, TEKCTA COOAEPXUTCHA B MpoekTe?

2) Ha copeBHOBaHusIX No GuaTnoHy, Nnocse TOro kak cTapToBaso 7 CMOPTCMEHOB, OCTa-
nocb Ha ctapTte 72 % y4acTHUKOB. CKOMbKO CMOPTCMEHOB ObII0O HA COPEBHOBAHUAX?

BbinonHute pencrteusa:
1) -1,7-142 - 7,2-3,4 + 19,4-4,3; 2) 0,5-395-41.8,3 - 7,8-2,1.

PewunTte ¢ nomouwbto rpada 3agavy.

Mwuwa, Kong, MNeTta n Cawa 3aHMMalOTCS B CEKUMAX U CTyausax (BONenbosibHOM, LwaxmMar-
HOW, MnaBaHUsl, XOPOBOW), HO KaXAbli TONbKO B OAHON. OHM Xe U3y4alT TOSbKO OAMUH
M3 MHOCTPAaHHbIX A3bIKOB (KUTAMCKWUI, aHMNMNCKN, HEMELKUA, UCNAHCKUN).

M3BeCTHO:

1) Manbyuk, KOTOPbIA 3aHMMAETCAa naaBaHUEM, MU3y4aeT UCMNAHCKWUWA;

2) Kons He noceLlaeT XOpOBYK CTYAMIO M LUAXMaTHYIO CEKLMIO U HE U3y4YaeT KUTaNCKUNA;

3) Muwa He nocellaeT XOPOBYO CTYOMIO U LIAXMaTHY CEKLMIO U HE U3ydYaeT HU HEMELL-
KN, HN KUTaNCKN;

4) ManbyuK, KOTOPbIA FOBOPUT MO-HEMELKU, HE 3aHMMAETCH B LUAXMATHOW CeKLNU;

5) lMNeTa nsy4yaeTt aHMUINCKUIA A3blK, HO HE MOCellaeT XOPOBYIO CTyAuIO.

KTo B Kakom cekumn vnm CTyauu 3aHMMAETCs U KakOW MHOCTPAHHbINA A3blK M3y4aeT?

PackpoiiTe croOKm:

a) (a + c — n)-5; B) -1,2:(s — b — ¢); o) (4a — 6¢ + 2)-(-1);
60) 7T-(x —y — 2) r) Bx — 5 + 4k) - (-3); e)(m+ k-9 — n)-a.
Brerumciaure, mpuMeHUB paclperesinTeIbHOe CBOMCTBO YMHOMKEHUA:
5 3 3 3
a) 8:-129 + 8-171; I‘)?'Z‘FZ'?,
1 4 1 2
6) 4,8-3,7 — 4,8-2,T; ) 12-5—11-7,
B) 6,35-4,4 + 4,4-2,65; e) 14,2 - g -12,4 - g
IIpuBenuTe momoOHBIE cJyiaraeMble:
a) 3m + 2m + 4m; B) 0,96 — 1,3b + 0,7b; o x — 0,2x — 0,7x;
1 1 1 1 1 1 1 1
0) 5@ + 307 5% ) 2m ~ gm3m e) ¢ — 0,8¢c ¢ 7 ¢
Yupocture BbIpakeHUeE:
0,4n — 0,7m — 0,9 + 0,7m; Te-3_ 1, L
a)7n_,m_,n , (M3 P)g 4 18 4,
6) 6c — 8¢ — 4c + 21 — 13; n) 0,3m — 2 —3m + 2

B)%a+%b—%a—%b; e)%a+lc—la+§c.
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PackpoiiTe cKOOKU M YIPOCTUTE BbIpasKeHUE:

a) 6a — (4da + 7) + (3a — 5); B) 0,4(3n + 5) — 6(0,1n — 7);
6) —7(x + 3) — (2x — 1); r) 0,5(2,4m + 4) — 1,4(4 — 0,5m).
Yupocture BBIpa)KeHUE:
1 4 1 4 3
a) Ea (§a ga), B) g(l,5c 4,5) 5(2,70 6,3);
5(7 1 5 1 1
0) 2Ly — - = 2]. =(0,96 - 1,8) — =(0,2b — 0,4).
) 2la-7)-9f23a+ 2 0 ) = 5 )
Haiinure KopeHb ypaBHEHUA:
a) 4(z — 6) — 3(z — 3) = 8; B) %(5x - 10) - %(996 - 27) =9;
6) -6(6 — x) — 5x = 18; 1) 4,2(32 — 5) — 1,4(bz — 3) = 5,6.

ITlena kuaorpamma a6yi0K Ha 20 p. HUKe IIeHbI KuUJjorpaMma rpyii. s mpuroros-
JIeHUsT KOMIIOTa KYIUJIU 3 KI Pyl U 5 KT aA0J0K. Ilo Kakoil meHe moKynaau Gppyx-
ThI, €CJIM BCEero 3a IOKYHOKYy samaatuaum 660 p.?

Ha Ttpéx moakax 75 kuHur. Ha mepBoii mosike KHUT B 2 pasa 0oJbIlle, UYeM Ha BTO-
poii, a Ha TpeThell Ha 5 KHUT MeHbIle, ueM Ha mepBoii. CKOJBKO KHUT Ha KaXKIOu
mosake?

Paccrosuue mexxkny nBymsa myHKTamMu Ha MmecTHocTu 500 M, a Ha Kapte — 2,5 cM.
Haiigure maciirab KapThl.

Pexa Turp umeer mauny 1850 km. Kakoii gamubl OyaeT sTa peKa Ha KapTe, ecju
macmiTab kapter 1 : 2 500 0007

Ha kapre somanas auHHA, m3o0paskaiolias OyTh reoJjiora, umeer mjauHy 12,6 cwm.
Yemy paBHa AJWHA OYTH TeoJiora, ecau macmitad xapter 1 : 150 0007

Kaxue ciaraemble HasbIBalOTCA MONOOHBIMIU? BhibepuTe IpaBUILHBIN OTBET:

a) cyiaraeMble, MMEIOIE OAMHAKOBYI0 OYKBEHHYIO YacCTh;
0) cyiaraeMble, MMeOIEe OAMHAKOBBIE KO3(h(UIIMEHTHI;
B) cjlaraeMble C OQUHAKOBBIMU 3HAKaMU;

r) cjaaraemMble C PA3HBIMH 3HAKaAMMU.

IIpuBenuTe momoOHBIE cJylaraeMble:

a) 3x + 1,5y — 0,2x — 10y + 1,7x;

6) 2a — 4,5b — 1,7a + 6b.

Haiinure 3HaueHUe BBIpAXKEHUA gm + im - lm opum m = 1i
A p 5 15 3™ 1P 13"

Yuopocture BhIpakeHUE U HAUOUTE X:

a)dx — 6x — 3x + 7+ x = 0,1;

6) bx + x —3x — Tx — 6 = T.
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KJIIOHEBBIE CJIOBA:

e JINHEWHOoEe
ypaBHeHune

§ 5. PELUEHUE YPABHEHUWA

40. Pewenue ypaBHeHUH

Mpumep 1. Pewnm ypaBHeHne 5 (x + 6) = —15.
Crniocob 1. Hanpém Hen3BEeCTHbI MHOXUTENb:

x+6=-15:5 T1.e.x +6 =-3.

Hangém 3HadeHne x. Mimeem x = -3 — 6, otkyoa x = -9.
Crioco6 2. Paspenum o6e 4aCcTu OAHHOro ypaBHEHUs Ha 5

WM yMHOXMM 00€e 4acTu Ha % Monyynm onatb ypaBHEHWEe
x + 6 = -3, otrkyna x = -9.

STOT NpuMep UNNICTPUPYET YTBEPXOEHUE:

1. Ec/m obe 4actu ypaBHEHUS] YMHOXWUTb WIN PasaesinTb Ha
OZIHO M TO X€ 4YMCJIO, HE PaBHOE HYJI0, TO MOJIYHEHHOE ypaBHe-
HWEe UMEET Te Xe KOPHU, 4TO U AaHHOe.

@
Mpumep 2. Pewwm ypaBHeHue 3x + 4 = 22,

Crniocob6 1. Hanpém Hen3BecTHOe cnaraemoe 3x:
3x =22 -4, 1. e. 3x = 18.
Otkyna x = 6.

Cnocob 2. lMpubaBum K 06EMM 4HaCTAM OAHHOro ypaBHEHUS
-4, nony4um

3x + 4+ (-4) =22 + (-4), 1. e. 3x = 22 + (-4), 3x = 18.

Otkypa x = 6.

KopeHb ypaBHeHUst 3x + 4 = 22 HE U3MEHWNCS MOCcse nepe-
HOca cnaraemoro 4 u3 f1IeBON 4acTuM YpPaBHEHMS B MpaByld MNpwu
M3MEHEHNM €ro 3Haka Ha MPOTUBOMOJIOXHbIN.

Mpumep 3. Pewnm ypaBHeHue 7x = 3x + 4.

Crnioco6 1. Ha pucyHke 5.3, a paHa nnnoctTpaums 3Toro ypas-
HEeHVsa (Macca naketa CeMsaH paBHa X rpamMmoB). Bblutem ns
obeunx yacTten ypaBHeHust 3x (CHUMeM ¢ 00eux 4vallek BeCOB Mo
Tpu naketa) (puc. 5.3, 6). Monyuynm

7x — 3x = 3x + 4 - 3x.
Ho 3x - 3x = 0, 3Ha4uT,
7x — 3x =4, 1. e. 4x = 4.

Otkyoa x = 1.

Cnocob6 2. YpaBHeHne 7x — 3x = 4 MOXHO MOSy4nUTb U3 AaH-
HOro, ecnu cnaraemoe 3x NepeHecTn M3 NpPaBOW 4acTu B JIEBYIO,
M3MEHMB €ro 3Hak Ha MPOTMBOMOJIOXHbIN.

Ymcno 1 — KOpeHb ypaBHeHus 7x — 3x = 4 n ypaBHeHUs
7x =3x +4, Tak kKak 7-1-3-1=4n7-1=3-1+4.
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A

Mpumepbl 2 1 3 MNNIOCTPUPYIOT YTBEPXKAEHME:

2. Ecnn niepeHecTu cnaraeMoe M3 OAHOUW 4HacTv YPaBHEHMS
B APYryr0 C MPOTUBOMOJIOXHbIM 3HAKOM, TO MOJIy4EHHOE ypaBHE-
HUE UMEET Te XE& KOPHW, YTO U AAHHOE.

Mpumep 4. Pewnm ypaBHeHMe %x +10 = x.

MpuMeHnM yTBEPXAEHME. YMHOXUM JIEBYIO M MNPaBylD 4acTu
ypaBHeHUs Ha 7:
2x + 70 = 7x.
MpumMeHum yTBepXAeHne 2. lNepeHecéM C NPOTUBOMONOXHbI-
MK 3Hakamn 70 n 7x 13 OOHOM 4acTWU ypPaBHEHUS B APYrylo:
2x — 7x = -70.
MpvBeaém noagobHbie cnaraemMbie U HaNOEM KOPeHb YpaBHEeHUS,
pa3genvs obe YacTu ypaBHEHUs Ha —5, monyyum

-5x = -70, x = 14.
lpoBepka. NMopctaBumMm 4Ynucno 14 B ypaBHEHUE:

§-14+1o=14, 14 = 14,

B paccMOTpeHHbIX npumepax ypaBHEeHUs Obinn NpuBedeHbl
K Buaoy ax = b, rne a # 0. YpaBHeHNEe C OOHUM HEU3BECTHbIM,
KOTOPOE MOXHO MNPMBECTU K TakoMy BuAy, Ha3biBAIOT JIMHEN-
HbIM.

9 M3MEHSTCH 1 KOPHW ypaBHEHUS MpU YMHOXEeHUN obenx YacTein ypas-
HEHWS1 HA OOHO W TO Xe YUCII0, He paBHOE HyJio?
M3MeHSTCS N1 KOPHU ypaBHEHUS Npu AeneHnn obeunx YacTel ypaBHe-
|_HVSi HA OZHO ¥ TO XX€ YMCIO, HE PaBHOE HyJio?

MI3MeHnTCA N1 3HaK cnaraemMoro npuy rnepeHoce U3 OOHOW 4acTu ypas-
HEeHVsa B Opyryo?
Kakme ypaBHEHUS HA3bIBAOT JIMHENHLIMU?

—

Ilepenecure m3 JI€BOM UYACTH yPaBHEHHsA B IIPABYIO cjaraeMoe, KOTOpPOe He Coaep-
JKUT HEeU3BECTHOI'O:

a) 9x + 7,8 = 11x + 30; 6) 2z — 9 = -3z — 3,8.

ITepenecuTe ciaraemble TaK, UTOOBI B JIEBOM YacTH ypaBHEeHHWA OBLIM cjaraeMmble,
cofep:kalue HeM3BeCTHOe, a B IIPaBOM — UwucJa:

a) 21z — 3,2 = -7z + 5,5; 6) -9x + 4,3 = 6x — 1.

Pemture ypaBHeHue:

a) 7Tx — 21 = 6x + 3; n) 8 + 27a = 10 + 26a;

6) -10n + 7 = -11n — 3; e) 13 — 7x = 14 — 8x;

B) bc + 13 = 6¢ + 23; K) 9n + 6 = —4 + 10n;

r) —24¢ — 9 = 23¢c — 9; 3) 2 — 5x = 4 — 6x.

G YpaBHeHve 9z — 6 = 10z + 5 MOXHO MpoYMTaTh Tak:

e B JIEBOW YaCTu ypaBHEHUS CymMMa OEBATU «3eT» U MUHYC LECTU, B NpaBow
4aCTn CyMMa [OeCATU «3eT» N NATU;
e CymMMa [OeBATN «3eT» N MUHYC LLeCTU paBHa CyMMe OeCATU «3eT» N MNATU.
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Pemnre ypaBHeHMe, yMHOKUB 00e YacTu ypaBHEHUA Ha OJHO U TO K€ UHCJIO:

7 _3 . 1.41 —
a)§x+4—4x+6, B)3x+9x+10—x,

1 5 3
0) §x+gx+3=zx—2; r) 0,3x + 8,1 = 0,8x — 2,9.

HaiinuTe KopeHb ypaBHEHUS U BLIIIOJHUTE IIPOBEPKY:

a) —50-(—9x + 3) = —-15000; B) -4-(3 — 21x) = -12;

6) (-30x — 60)-2 = 120; r) 3,1-(15 — 5y) = —-93.

Pemure ypaBHeHUe:

a) 0,7x + 4 = 0,3x; r) 8,3 — 8n = —6n — 31,7; xK) 4,6x = 7,2x;

6) —-0,2x — 18 = 0,7x; ) %x - 1% = lgx + 12,5; 3) —23x = 17x;
1

5) 2x—3%=%x+2§; e) 5,5 — Tz = 5,8 — 10z; w) 17x + 34 = 0.

Haiinure x m3 mpomopiium:

x—4 _ 7, x+6 _ 2x—-15
A g 4’ B 74 T
5 2,5 0,3 0,8
0) = ; ) =~ = T o

3x+2 275’ x+5 x-9°

B mepBoM cocTaBe Ha KeJe3HOMOPOIKHOII CcTAHIIUM OBLIO B 3 pasa 00JIbIlle BATOHOB,
yeM BO BTOPOM. UTOOBI BAaroHOB B COCTaBaxX CTajJl0 MOPOBHY, OT IIEPBOTO COCTaBa
orrienuau 17 BaroHOB ¥ MPHUIENUJIN WX KO BTOPOMY cocTaBy. CKOJBKO BaroHOB
OBLIIO B KaXJOM cocTaBe?

Ha ¢yr6on B mepBoit Kacce mpomanm 96 OumyeToB, a BO BTOPYIO IIPUBE3JIU eIIé
24 Owuyera, u B 00emx KaccaxX OMJIETOB CTaji0 IMOPOBHY. CKOJBLKO OMJIETOB OBLIO B
KayKJIol Kacce IIepBOHAYAJBHO, €CJIM B IIEePBOM Kacce OmIeTOB OLLIO B 3 pasa 00Jib-
e, 4YeM BO BTOPOIi?

Cembsa exasa or goma g0 maum 1 u 30 mumH. Ecim OGbl CKOPOCTh MAINMHHBI ObLIA
6ospmie Ha 10 KM/4, To moe3nka 3aHAsa Obl 1 u 15 mmH. Uemy paBHaA CKOPOCTH
MaIllMHbl U PACCTOSHUE A0 Jaum?

Ha oxmoii monke B 1,5 pasa 0OoJbllle KHUT, ueM Ha Apyroii. Co BTOPOH IIOJKHU IIe-
pecTaBUJIM Ha IEPBYIO 5 KHUT, M HA BTOPOM cTajio B 2 pa3a MeHbIle KHUT, ueM Ha
nepBoii. CKOJIBKO KHUI OBIJIO Ha KaKAOW MHOJKe IIepBOHAUYAJIBHO?

Typuctbl OTHpPaBUJNCH B TPEXAHEBHBIA NOOXOA. B ImepBLIA MOeHbL OHMW IIPOIIIN

5 . 2 .
ﬁ BCero myrtu, BO BTOpPOUM [O€Hb — g ocraBIIerocda IIyTwu, a B TpeTum O€Hb —

nociaenune 10 km. Haligure AIMHY TYPHCTHUYECKOT'O MapIIpyTa.

o 3 .
Kpacky mepenuian us 6ouxku B 3 OumoHa. B mmepBbIil OMLOH BOIILIO 10 BCell KpacKu,
. 1 .
BO BTOpOM — 5 Bceit KpacKku. CKOJIBKO KpacKu ObLJIO B OOYKe, €CJU B TPEThbeM

oumoHe — Ha 6 J MeHBIIIe KpacKHu, uyeM B IepBoM?
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5.112

5.113

5.114

5.115

5.116

5.117

5.118

MapkeTuHroBas ciys:k0a TOPTOBOTO II€HTPa IIPOBOAUJIA aHAJIU3 NTPOJANK MOOUJIb-
HBIX YCTPOMCTB B TeUeHUE MecsdAlla W YCTAaHOBWJIA, UTO B TEPBYIO AeKany MecdAra

6110 mpomaHo 0,56 Bcex MOOUJIBHBIX YCTPOICTB, BO BTOPYIO AeKany — % TOTO,

yTo OBILJIO MIPOJAHO B IIEPBYIO, a B TPeThbIo Aekany — ocrtaiabHble 240 ycTpoiicTB.
CKOJIBKO MOOWJBHBIX YCTPOWCTB OBLIO IMPOJAaHO B TeueHWe Bcero mecaAna? ([lpu-
Mmewarnue. Jlekama — 39TO TpeTh mecsaria, uiau 10 mHeii.)

Jleary paumuoit 20 M paspesanm Ha ABa KycKa. Haifimure aamHy KaykIoro Kycka,
ecou 0,3 mauHBI mepBOro Kycka paBHbI 0,2 IJIMHBI BTOPOTO KycKa.

Ha wusroroBiaeHume 5 TbIC. 5K3eMILISAPOB yueOHUKAa TpedOyercsa 2,5 T Oymaru. Ha
CKOJIBKO 0OJibIlle OyMaru HY:KHO s medaTu 49 Thic. 5K3eMILIAPOB?

Conep:xanue caxapa B cupoiie paBuo 20 % . HaiigumTe, CKOJIBKO rpaMMOB caxapa
OBLIIO B 9TOM CHpOIIe, ecau Iocie mobasiaenus 60 r caxapa B Hém crayio 35 % ca-
xapa.

BbluncnuTe.
a) -1,8- 4,6 6) 0,1-10 B) 4,6-6 L
4
1,6 :3 -2 .4
+12,1 -2,7 -1,4 ‘6
: (=3) 4 : 3 '1
? ? ? T4
?

Mpn Kakmx 3HaYEHUSIX @ HEBEpPHO HEepPaBEeHCTBO:
a) a < -a; 6) —a < a; B) |-a| > a; r) |la| > -a?
MpuBeanTe NogoOHbIE cnaraemsbie:
a) 7,3x + 4x; r) —gm +m; X) -6a - a + 7,
0) 3a - 5a; n) 2,1x + 4,5x — 1,9x; 3) 9n - By - 4n + Ty;

4. Ta+8,_4,.
B) n — gn, e) 2% + 1%~ 7% n) 3,6x + 5,1y - 29x - 4,2y.
YnpocTtuTte BblpaXeHue:
a) 3a - (a + 4); 0) a + 4(5a - 2); B) n + 0,5(4n - 10).

Cesanka MoXeT BeCb 00bEM 3epHa nocesatb 3a 5 4. Onpepenuvre:

a) Kakyl 4acTb BCEro 3epHa oHa noceet 3a 1 vy;
0) CKONMbKO MPOLEHTOB BCEr0 3epHa OHa noceet 3a 1 vu;
B) KaKylo 4acTb BCEro 3epHa OHa noceeT 3a 3 v;
) CKOJIbKO MPOLEHTOB BCEr0 3epHa OHa noceeT 3a 4 u.

3a kakoe BpeM4d Ons npo4YnTaeT noBecTb, €CJZIn OHa 3a 1y NMPO4YNTbLIBAET:

. 1 . .
a) 25 % Bcel nNoBecTy; 0) 3 BCEW MOBECTU; B) 0,6 Bceln nosecTtn?

3a kakoe BpemMs OyOeT MOCaXeH HOBbIW Nec, ecnu:
a) 3a 7 4 nocaxeHo 35 % Bcen nnowagu;

14 <
©) 3a 7 4 nocaxeHo 19 BCeW nnowanu;

B) 3a 4 4 nocaxeHo 0,28 Bcew nnowaamn?
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5.119 Jokaxute, 4to Npu NOOGOM 3HAYEHUN BYKBbI 3HAYEHWE BbIPAKEHUS:
1) 6(8a - 3) - 8(6a + 5) paBHO -58; 2) 7(5¢ + 8) — 5(7¢c — 8) paBHO 96.

5.120 BbinonHuTe OencTBUS:
1

. _ (o1 . 41 _ o). 4.
1) 45,09:1,5 (23 al-25 22).44,

1 9. .
2) (5,05.40 28 7) 0.3+16.0,1875.

L&5.121 CrapuHHas 3apava.

— Ckaxun MHe, yunTesb, CKOJIbKO YYEHMKOB MOCELLAlOT TBOK LUKOSY WM CAyLalT TBOU
becenpl?

— Bort CKOJIbKO, — OTBETWI1 y4uteslb. — MNonoBunHa n3yvyaet mMmatemMatTuky, 4eTBepTb —
npupoay, ceapmMasi 4acTb NPOBOAUT BPEMS B Pa3MbILUIEHNN, N, KPOME TOro, ecTb el
TPU XEHLLUNHbI.

HaiinuTe KopeHb ypaBHEHUS 1 BBIIIOJHUTE IIPOBEPKY:

a) -30(x — 21) = —-180; r) (3,6 — 0,2x)4,9 = 9,8;
6) (15 — 9x)4 = 204; o) (7x — 3,4)9 = 13,5;

9, _5 _1, 1. .5,
B) X 1 7 e) 3x+6x—3,5.

Pemure ypaBuenue:
a) —36x + 660 = —3x; B) —8x + 83 = 3x — 49; I) 41 + 23y = 341 + 13y;

6) 92 = —350 + 4z; r) 43 — 7z = 27 — 9z; e) 21x — 34 = 12x — 16.
Pemure ypaBHeHue:

a) 5(-y +9) =y + 10; r) —7(4x + 2) - 3 = —17;

6) m — 17 = (m + 4)(-9); o) -4,8y + 7,2 = 3(2,4y + 4,8);

B) 17 — 4(m + 11) = 43; e) -5(0,6y — 1,8) = -2y + 8,5.

Eciu ot Goabillero umcsaa oTHATHL 38, a K MeHbIIeMy HpubaBuTh 94, To moaydarcs
paBHBIe pe3yabTaThl. HaliguTe 5TH 4Ymcja, eCJM OAHO UHCJIO MeHbIIe Apyroro B 6,5
pasa.

Wcnonb3yss pucyHok 5.4, HalignTe, CKOJIBKO I'PaMMOB COKa Bbinuju Baua u Csera,
ecJii OHHI OTIIMJIX HOJIOBUHY coka m3 Oaumku. Ilycras Gamka B 3 pasa Jierde OaHKU
C COKOM.

Puc. 5.4

BbeL10 KyIjleHo OqMHAKOBOE KOJMUYECTBO HAYUYHO-TIO3HABATEJNBHBLIX U HayUYHO-(aHTa-
cTUUeCKMX KHUT. JacTh HAYUYHO-IO3HABATEJbHBLIX KHUT OTHPABUJIMU B IIKOJBHYIO
6ubiamoreky. B 1,2 pasa MeHbIIlee UYMCJIO HayYHO-(PAHTACTUUYECKUX KHHUTI' OTAAJIN
IJIs Bpy4dYeHUs Io0emuTeisiM BUKTOPUHBI. Ilociie 9TOro I/ HMOJapKOB IMIECTUKJIACC-
HUKaAM Hay4YHO-TIOBHABATEeJIbHBIX KHUT ocTajochk 30, a HayuyHO-(haHTACTUUECKUX —
40 xHUr. CKOJIbKO KHUI OBLIJIO: a) KYIJIeHO; 0) OTIPaBJIEHO B IITKOJLHYIO OMOJIMO-
TeKy; B) OTHAHO AJisI BPYUYEHUSA IMOOEIUTESAM BUKTOPUHBI?
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B mepBom TpamBae 6blai0 B 3 pasa MeHbIIe IIacCakKUPOB, ueM BO BTopoMm. Korma Ha
OCTaHOBKE M3 IIePBOTr'0 TpaMBas BBINLIN 7 YeJOBEK, a M3 BTOpPOro — 25 uejoBeK,
TO B 000MX TpaMBasX JIOAEH cTajo MOpoBHY. CKOJIBKO IacCa’kUpPOB OBLIO B KAXKIOM
TpaMBae IepBOHAUAJILHO?

. 1 . .
Korga ana monmBa oropoja u3 MepBOii 60UYKM M3PACXOTOBAIHU 4 Wvesiuefica B Hedl

. 3 .
BOObI, a M3 BTOPOU — 5> TO B 00emx OOUYKAaX BOJBLI CTAJO0 IOPOBHY. Haiimure,

CKOJIBKO JIUTPOB BOAbI OBLIIO B KaKJI0li OOUKe ImepBOHAYAJIbHO, €CJIM B ABYX O0OUKax
onL10 445 71 BOOHBI.

Mumna mén B mxoany 0,25 u co ckopocrhio 4,8 KMm/4u. Ha cKOJIBKO eMy Hamo yBe-
JUYUTH CKOPOCTh, UTOOBI MPONTH 9TO paccrosuume 3a 0,2 u?

OnmHa cessIKa MOJKeT 3acedaATh Bcé moJe 3a 150 mumH, a gpyraga — 3a 120 muu. Ka-
KYIO YacTh TOJISA 3aceioT obe MAIUWHBI 3a 1 MUH; 3a 5 MuH?

JJIsi mpUTOTOBJIEHUS TPABAHOTO Yasd CMeIlaju 3BepoOo#d m pmymwuny. Iymmia co-
crasuna 30 % Bceit cmecu. Eciu B aTy cmech no6aBuTh emfé 120 r AyIIumbl, TO
oHa cocraBur 45 % cmecu. CKOJIBKO IpaMMOB AVINKUILI OBLIO B TPABAHONM CMecCH
mepBOHAYAJIbHO?

Haiinure 3HaueHue BbIpasKeHUSI:

3 5 7 3
11— - c = 18,9 :— —-10,5"-1=
43,4 14 7,2 6 13 7

a) pria.21-17 ° 6) T66,60:2,7 — 18

Iano ypaBHeHue 2x + 4 = 3x + 5. Kakoe u3 ypaBHeHUII UMeeT Te K€ KOPHU, UTO

U TaHHOE:

a) 2x + 3x = 4 + 5; B) 2x — 3x = 5 + 4;

6) 2x — 3x = 5 — 4; r) 2x — 3x = 4 — 57

Pemure ypaBHeHue:

a) Ty — 95,4 — 2y; 6) 2x—3x4+1-2x-1
Y ’ ys 6% " 4 3° " 6

ToBapHbI# moe3n 3a 7 Y IPOXOAUT TAKOW ’Ke MyTh, KAaK CKOPbBIN Ioes3n 3a 4 u.
Hatinure cKOpOCTH, TOBApPHOTO II0€37a, €CJU OHA MeHBbIIle CKOPOCTH CKOPOIO Ioesna
Ha 24 KM/4Y.

Pemture ypasuenue 0,6 -(x — 3) — 0,5 (x — 1) = 1,5.

BreiGepuTe BepHOe pellleHre ypaBHEHUSI:

2 1 5 2 1 5 2 1 5

a) 3x+ 5 2 6x, 0) 3x+2 2 6x, B) 3x+2 2 6x,
4x + 1 = 12 — bx; 4x + 3 = 12 — bx; 4x + 3 = 12 — bx;
4x — bx = 12 — 1 4x + bx = 12 — 3; 3 - 12 = —bx — 4x;
—x = 11; 9x = 9; 9 = —9x;

x = —11; x = 1; x = —1.
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- x+1 6x — 2
Haitigure x 13 mpomopiiuu = .

5 10
ABnsierca squ x = —3,1 KopHeM ypaBHEHUS
9,1 — x _ 4,9+x?
3 4 )

B sagaunuke mo anrebpe B 2 pasa Oojibllle 3a7aud, 4yeM B 3aJaUuHMUKeE II0 I'eOMeTPHUU,
a B 3aJlauHUKe II0 BEPOSATHOCTHU W CTATHCTHKE Ha 75 3amau OOJbIlle, YeM B 3amadu-
HuKe 1m0 reomerpun. CKOJbKO 3aJa4 B KayKJAOM COOPHUKE, eCJr BO BCeX TPEX cOop-
Hukax 3120 zazau?

Inga peweHns noxoxmx, OOHOTUMHbIX 3ad4ad JAlgu NbiTaiucb HanTU 06-
wme crnocobbl nx pewieHns. Tak BOSHUKIM YPaBHEHMS U MpaBuia nx peLle-
HUg. A pasgen MateMatukm, B KOTOPOM B OCHOBHOM pacCMaTpuBaUChb pe-
LUEHNS pas3iMYHbIX YpaBHEHUI, CTanu HasblBaTb anrebpoii.

ErvntaHe 1 BaBUIOHSIHE YyXe yMenu pellatb HeKoTopble BuAbl ypaBHe-
HUn 6onee 4000 net Hasag. Ho MX BbIMMCNEHUSA HOCWIM MPaKTUYECKUI Xa-
pakTep.

McTopusi BOSHUKHOBEHUST anrebpbl kak TEOPEeTUYECKOW Hayku Havanacb
B aHTu4HOM [peunun. B Il B. nosgBmMnocb nepBoe COYMHEHUE, B KOTOPOM MC-
cnepoBanuce anrebpanyeckme Bonpockl. ITo Obil TpakTaT Melicnntens Ouo-
daHTa, KOTOpbLIA CYMTAETCs «OTLOM anrebpbl». B Tpaktate o603Ha4YeHbl Npa-
BUIa 3HAKOB (MUHYC Ha MWUHYC — MJIOC U T. A.), NPUBEAEHbI NpUMepbI pe-
LEHUNS CNOXHbIX YPaBHEHWUI, MCMOb3YOTCS OYKBbl AN HEM3BECTHbIX, AaHbI
NCCNefoBaHNE YUCOBbIX CTEMNEHEN U peLleHUs BOMPOCOB, CBSA3AHHbLIX C
Teopuen yucen, n T. 4.

C ynagkomM aHTUYHOM UMBUAM3ALUM TEPSIIOTCA U
MHorve eé poctmxeHusi. Mictopusa anrebpbl NpepbiBaeT
CBOE pas3BUTME Yy €BPOMENCKUX HApPOOOB Ha LENoe Thbi-
cavenetne. C V no Xl B. nHAMNCKME y4EHbIE COenanu
MHOrO OTKPbITUI, KOTOpble oboraTunam Havana anreodpsbl.

C IX B. LEHTPOM HayK, OCOOEHHO MaTteMaTukn U mMe-
OnunHbl, ctaHoButca CpenHas Asmsa. CnoBo «anrebpar»
MPoOuUCXoaMT OT CnoBa «aflb-AXebp», KOTOPOe BXOAUT
B HasBaHMe TpakTaTa apadbCKoro y4€Horo asnb-Xope3amu
«Kntab anb-mxedp Banb-mykabana» («KHura o BoccTa-
HOBJIEHUW M MPOTUBOMOCTABIEHUM>).

CnoBo «anb-gxebp» 03Ha4yano nepeHoc oTpuuaTenb-
HOrO 4YJeHa U3 OOHOW 4YacTu ypaBHEHUS B APYrylo. 10T
TpakTaT cyMTaeTcs nepBbiM yyebHMKoM anrebpbl. C aTo-
ro BpeMeHun anrebpa CTaHOBUTCS CaMOCTOSATENIbHOW Ha-
YKOW.

HanbHelnwee pas3Butne anredbpbl CBA3aHO C COBep-
LLUEHCTBOBAHNEM CUMBOJIMKU U pa3paboTkoi obLux me-
TOOOB pelleHust ypaBHeHuii. dpaHcya Buet (1540—
1603) nepBbIM cTan 0603Ha4YaTb OykBaMK He TOJIbKO
HEV3BECTHbIE, HO W [aHHble BeNMYUHbl. EMy ypmanocb
BBECTU MOHATME MaTemaTnyeckon ¢opmynbl. OH BHEC
6onbLUON BKNad B co3gaHme OykBeHHOM anrebpbl v noa-
roTOBWJ MOYBY [Ons NOsIBAeHUs pe3ynbtatoB [lbepa
depwma, PeHe [ekapTta, Mcaaka HbioToHA.
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10.

NMPUMEHAEM MATEMATUKY

PaccunraiiTe cOOCTBEHHYIO CKOPOCTH SKCKYPCHOHHOI'O TEILJIOXOMLA, €CJMW 3a D U eMy
HaJ0 MIPOIJILITH OYTh IO TEUEHUIO PEeKWu, a 3a ( U BepHyThca obOpaTHOo. CKOpPOCTH
TeUeHUsI peKum 3 KM/4U.

IBa pedpuskepaTopa m3 ABYX TOPOLOB, PACCTOSHHE MeXXIy KoTopbiMu 770 KM,
IOJIXKHBI JOCTABUTL I'PY3 OMHOBPEMEHHO Uepe3 5 U Ha KOMOWHAT, PACIOJIOKEHHBIN
MeKIy OSTUMH TOpOoJaMM, BbleXaB TaKiKe OJHOBPEMEHHO HaBCTPeuy IPyr APYTry.
CpenHssa CKOPOCTh Ha Tpacce omHoro pedpukeparopa Ha 20 KM/4 GoJbllle cpeqHet
ckopoctu Apyroro. C KaKMMHU CPEIHUMU CKOPOCTAMMU OHU AOJKHBI JBUTaThCH, UTO-
Obl IPUOBITH B IIYHKT Ha3HAUEHUs, COOJIIOMasd HAaHHbIE YCJIOBUS?

3adaua J. Be3y. Ilo koHTpakTy paboTHMKaM ImpuuuTaercda 48 (ppaHKOB 3a KaXKIbIA
oTpaboTaHHBIN HeHb, a 3a KaXKIbIll HeoTpabOTaHHBLIN OeHb C HUX BBIYHUTAETCA IIO
12 ppamxos. Hepes 30 gHeill BBHISCHUIOCH, UYTO PAOOTHUKAM HUYETO He MPUUUTAET-
ca. CkoabKO aHell omu orpaboranm B TeueHue sTux 30 mueit?

Cmapunnas 3adaua. Ha depme 1000 xpommkoB u (asaHoB, y Hux 3150 HOr.
CKOJIBKO KPOJIMKOB U CKOJIBKO (pasaHOB Ha (epme?

IIpu HecBoeBpeMEHHOU OIIJIaTE CUETOB 3a KUJIHIMHO-KOMMYHAJbHBIE YCJIYTH, ILJIa-
TeXXell M0 KpPemIuTy HAUUCIATCA IeHu 3a 1mnepBble 30 gHeln 1o QopmyJe

1 .
P = 300 M-N-S, rne M — cymMa poJyira B pyoJasax, N — KOJUYECTBO OHEH MIPO-
cpouku, S — craBKa peduHancupoBanusa IlenTpansbHOro 6aHKa B mpolleHTax. Pac-

cunraiiTe meHU 3a 25 AHEH MPOCPOUKHU, KOTOPYIO MOJIMKEH 3allIaTUTh TpakIaHUH
npu cymme gosra B 4000 p. u craBke peduHaHCHpOBAHUA 7,5 % .

TypucT paccumTasi, 4YTO €CJIU OH OyAeT MATH K JKeJe3HOJOPOYKHOI CTAHIIUKU CO CKO-
pocThio 4 KM/4, TO OMO3[aeT K MOEe3Ay Ha IIoJdYaca, a ecju OH OyAeT UATU CO CKO-
pocThi0 5 KM/U, TO IPUAET Ha CTAHIIUIO 3a 6 MUH JO oTHpaBJieHuA moesna. Kaxoe
paccTosHue TOJIKEH HPOUTH TYPUCT?

B pactBope comepixutrca 30 % coau. Ecam mob6aButh 120 r cosu, TO B pacTBOpe
oynmer comep:kaTtbea 70 % comu. KakoBa mepBoHauasbHasa macca pactBopa? CKOJb-
KO I'PaMMOB COJIX OBLIJIO B PACTBOpPE II€PBOHAUATIBLHO?

Cmapunnas 3adava. I3 Tpéx KepTBOBaTeJeli BTOPOII AaJl BABOEe OOJIbIIIE TIE€PBOTO,
TpeTuili — BTPoe OOJIbIlle BTOPOTO, a BMecTe 66 pymnmit. CKOIBKO Aal KasKIbIi?

ITpubwiib, moayueHHasa GupMoIi 3a IepBoe IIOJyroaue, cocraBuyaa 126 MiaH p., IpuU-
yéM 3a IEePBBIM KBapTaja ObLIo mosyueHo Ha 10 % MeHbIe, ueM 3a BTOpoi. Kakyio
npubbLIb TTONyuYmMJaa (pupMa BO BTOPOM KBapTajie?

IIBa akmmoHepa BJIameioT 75 % Bcex aKIUil arpoxojauHra B oTHomieHum 11 :9.
Ocranpabie 100 000 axkiuii npuHamJdexkaT paboTHUKaM arpoxoaauura. Ompenmenaute
KOJIMUECTBO aKIINHA y KaKIOro aKI[MOHepa.
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KJIIOHEBBIE CJIOBA:

o NepneHankynsap-
Hble NpAMbIe

e NMepneHanKynsap-
Hble OTPEe3Ku

C B

§ 6. KoopauHaTbi
Ha NMNJIOCKOCTH

41. lNepneHpuKynsapHblie NpsMbie

[Be nepecekawouwmecs npsmble HasblBalOT NeprneHauKynap-
HbIMM, €CIN OHM 00pa3yloT YeTblipe NpsaMbIx yrna (puc. 6.1). MNu-
wyt: AB | CD.

Ona nocTtpoeHusa nepneHavkKynapHbIX MPsMbIX MOJb3YHOTCH
YEepTEXHbIM TPEYyrofbHMKOM (puc. 6.2) unu TPaHCMOPTMPOM
(puc. 6.3).

OTpes3kun (nyun), nexawme Ha nepneHOnKynspHbIX MPsMbIX,
Ha3blBalOT NEePNeHAVKYNSPHLIMU OTpe3kaMmn (aydamm).

a e M 6 \B
N D /R
K
p C
Puc. 6.4

Ha pucyHke 6.4, a otpe3ok M N nepneHauKynsipeH OoTpesky
PK, nmwuyt MN | PK. Ha pucyHke 6.4, 6 nyin DB n CR T0-
Xe nepnengukynapHbl, nuwyT DB | CR. MNpepcraBneHne o nep-
NEeHANKYNAPHbBIX OTpe3kax AAldT HaM pPenbCbl U wnasbl, JUHENKN
TeTpagm M Nonsi, Cocynbka M NPOBOA, HA KOTOPOM OHa BUCUT.

Kakvne gBe npsiMble Ha3biBalOT NEPneHANKYISPHbLIMANT

YTo Takoe MepneHAuKyNsipHble OTPEe3ku; Jy4n?

Kakmm 3Hakom 00603Hay4aloT nepneHauKynspHble npsmblie?

Kakne 4epTéXHble MHCTPYMEHTbI MCMONbL3YIOT A MOCTPOEHUs nep-
NEHANKYNSPHBIX NPAMbIX?



41. [IEPNEHANKYJIFAPHDIE [1PSIMbIE

K

6.1

6.2

6.3

6.4

6.5

6.6

6.7

(6.8

Ucmonp3yss TPaHCIOPTUP, IIOCTPOMTE ABE IIEep-
NeHIUKYJIAPHLIE IIPAMBIE.

Omnpenenure Ha TJa3, KaKWe Iapbl IPAMBIX Ha
pucyHKe 6.5 NepneHAUKYJIAPHBI, W 3aIUIINTE.
ITpoBepbTe C MOMOIIBIO YEPTEIKHOTO TPEYTOJb-
HUKa, BEePHO JU HaMAeHbI Hapbl IIEPIEeHAUKY-
JSAPHBIX TPAMBIX.

a) Ilposegure mpamyio NM, ormeTbTe TOUKY K
(puc. 6.6). Vcmonb3ysa YepTEKHBIA TPEYTroJib-
HUK, IIPOBEJUTE Uepe3 3Ty TOUKY IEePIEeHIUKY-
JApHYI0 InOpaMylo K mnpavmoin NM. CKOJIBKO
OPAMBIX, IEePIEeHAUKYJAAPHBIX OTpe3ky NM,
MOKHO IIPOBECTH uepes TOuKy K?

6) IIpoBeaure mpamyoo NM, orMeTbTe TOUKY P
(cm. puc. 6.6). HMcmoab3ys UYepTERKHBIA Tpe-
YTOJbHUK, MPOBEINTE MEPIEHANKYIAPHYIO IIPs-
mMyio K nmpamoit NM uepe3 Tourky P. MoxxHO 1
MIPOBECTU IMEPHEeHINKYIAPHYIO IIPAMYIO uepes
TouKy P K oTpe3sry NM?

Haiinure u sanummuTe, Kakue M3 OTPE3KOB Ha
pucyuke 6.7 meprneHIUKYJIAPHBI.

ITocTpoiite mpsamoii yron A. OTMeTbTe Ha CTOPO-
Hax yriaa Touku B u D Ttak, utro AB = AD, n
OIpOBEAUTE UYepe3 HUX NOpPAMble, IIepPIeHIUKY-
aapHBIe cTopoHaM yriaa. OrmerbTe TOUKy C
mepeceueHus 9TUX NOPAMBIX. Kak HasbIBaeTcs
yeThIpeXyroabHUK ABCD?

Haueprure uernipéxyroabHuk MNPK, y KoTo-
poro:

a) MN | NP;

6) MN 1| MK u NP 1 MN;

B) MN | NP, MN | MK u PK 1 NP.

PewwTte ypaBHeHue:

a)3a -4=2a+6; 8B)1,7y -1=13y + 1,4,

4 3 1 4 4 8
0) ZX o =X r -x =X .
PasBuBaii MbiluieHve. B kneTkax npsiMoyrosibHMKa
pacctaBbTe uncna 11, -12, 13, -14, 15, -16, 17,
-18, 19 Tak, 4ToObl MX NPon3BeneHUsa ObiNn 60Nb-
we 0 nNo BCemM ropusoHTansM, BepTuKaiaMm 1 auna-
roHansaMm.

Juazonanv l
Ha3biBalOT AUaroHanblo.

99

Puc. 6.5

Puc. 6.6
X\

.
./"/

Puc. 6.7

OTpesok, COoeauHALINA OBE HecocedHVe BepLUMHbI MHOMOYrofibHu1Ka,

G 3anuce AB | CD ywutaloT Tak:

e npamas AB nepneHaukynsapHa npsamoii CD;
e npamble AB u CD — nepneHavKkyspHbI.
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£ 6.9
6.10

6.11

(A6.12

6.13

§ 6. KOOPANHATbBI HA [1JIOCKOCTU

Haignte cemb nocnenoBaTenbHbIX LEbIX YMCEN, CyMMa KOTOPbIX PaBHA HYJIO.
C BuHorpagHuka cobpann 200 u BuHorpaga. M3 Hux 40 % otnpaBuam B ropog Ha npo-
Oaxy, % OCTaBLLErocs BMHOrpaga OTNpaBuAu B OETCKME O0340POBUTESIbHLIE KOMIIEKCHI,

a ocTajllbHble — Ha nnogonepepabdaTbiBaowee npeanpuaTne. CKOIbKO TOHH BUHOrpaga
oTNpaBuUIM Ha nnogonepepadartbiBaloLee nNpeanpuaTne?

B nepBbii AeHb TypucTbl npowsnm 50 % HaMe4dyeHHOro nyTu, BO BTOPOW AeHb — 60 %
nyTn, NPONAEHHOrO B MEPBbIA AEHb, & B TPETUIM AEHb OHM MPEeoAonenu nocnegHme 6 kv
nyTn. CKOMbKO KWUIOMETPOB COCTaB/SA BECb MapLUPYT TypuUCTOB?

CrapuHHasi 3aaa4da. B knetke cupdat ¢daszaHbl U Kponuku. Y Hux 11 ronoe m 34 Horwu.
CKONbKO KPOJSIMKOB N CKOJMbKO (pa3aHOB B kjeTke?

BbinonHute pencreusa:

: 2157 -57; 4 _325:31).93-
1)(2,25-5—2,25.24) 57-57: 2) (3,25 5 3,25.34) 93-93.

IlpoBeguTe uepesd Touku A, B u C mnpsMmble, HePHeHANKYJIAPHBbIE IPAMOI m
(puc. 6.8).

a A 6 C B C

\

\

Puc. 6.8
Passusaii goobpaixcernue. Haueprure nBa mepuneHAUKYJISAPHBIX OTpPe3Ka TaK, YTOOBI
OHU:
a) IepeceKaJInch; 0) He IIepeceKaJIucCh.

BeimosrauTe sTo 3amanue aJis gaydeii. MoryTt Jau aBa orpeska (Jyya) Ha IJIOCKOCTH
pacmoJiaraTbCs II0-APYyromy?

IMupuua rasouma 8 m, a aaura 20 m. [Mlupuny ysenuuuau ma 30 % . Kaxk usmeHu-
Jachk ILIOHIAAL rasoua?

B n1Byx Kop3mHKax OBLIO IIOPOBHY A0JOK. B ImepBYI0 KOP3MHKY AOJIOKUIU 8 s0JI0K,
a um3 BTOpOIl 3abpanu 4 s6soka. Ilocyie sToro B IepBOii KOP3MHKE CTAJO B D pas
0oJbIlle A0J0K, yeM BO BTOPOM. CKOJIBKO sI0JIOK OBLJIO B KaKAOM KOP3UHKe?

Brruucaure:

a) 21 + 9,7-(3,4 - 3,7); B) (0,7—%)-2%—0,4:1,8;

6) (134,31:3,3 + 4,4): 1,1 + 8,8; r) (2,28—12—2):%—0,375:%.
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KJIIOHEBbIE CJIOBA:

e MapannesibHble
npsMblie

e MapannenbHble
oTpesku l

VI

Puc. 6.12

42. MapannenbHblie NpsiMbie

JlioOble OBe MNpsAMble Ha MJIOCKOCTU WM MepecekatTcsa, Un
He nepecekalTcs.

[lBe npsmble Ha MJOCKOCTM Ha3bIBAIOT MNapassiefibHbIMU,
€C/IM OHM He nepecekatoTca (puc. 6.9).

MuwyT: CD || KP. Ecom CD || KP, 170 KP || CD.

OTtpeskn (nydn), KOTOpble nexar Ha napannenbHbiX MNPAMbIX
(puc. 6.10, a 1 6), Ha3bIBAIOT NMaApPaVIESbHLIMU OTPE3KAMM (JTyHamMm).

C
a B 6 R
K D A v °
A
P F B
Puc. 6.9 Puc. 6.10

MpeacTaBneHne O napanfiefibHbiX OTPe3Kax OaloT PesbChl Xe-
nesHon goporn, 6péeHa goma (puc. 6.11), nuHenkn B TEeTpagum.

Mpsimble @ n b Ha pucyHke 6.12, nepneHOanKynspHble nps-
MOl [, He nepecekaloTcs, T. €. OHW NapannefibHbl Apyr Opyry.

ZBe npsiMbie Ha [JIOCKOCTU, MNEePrneHanKYIspHbIE TPETbeM
rnpsiMou, — napasisiesibHabl.

Micronb3ysa 9TO yTBEPXOEHME, MOXHO C MOMOLLBIO YEPTEXHO-
ro TPeyrojibHMka un JIMHeKu NpoBecTn 4Yepe3 Touky M npsmyto
a, napannenbHylo npamoin b (puc. 6.13), a Takke NpPoBepuTb na-
pannenbHOCTb NPSIMbIX.

Yepes3 104Ky, He niexallyto Ha AaHHOW MPSIMOU, MOXHO rpo-
BECTU TOJIbKO OAHY MPSIMYIO, NapasiiesibHyt0 AaHHOU MPSMOU.

MPOTNBOMNONOXHbLIE CTOPOHbLI NOOOro NPAMOYrofibHMKa napan-
JIeNbHbI, TaKk Kak OHM 0Opa3yloT NpsiMble Yribl C ABYMS APYrMMIA
CTOPOHaMM 3TOr0 NPSAMOYrosibHMKa (puc. 6.14).

B C
B M N
1 [
K P
-
A D
Puc. 6.13 Puc. 6.14
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l’ Kak moryT pacnonaratbCsi Ha MJOCKOCTW OBE MpsimMble?
- Kakne npsiMble Ha3bIBAIOTCS NapanienbHbIMn?
Kakne oTpeskm HasbIBaIOTCHA MapanfienbHbIMn?
Kak uuTaiot 3anuce r || s?
CKoNbKO NPsSIMbIX, NapaafienbHbiX AAHHOW, MOXHO MPOBECTU Yepes TOoY-
Ky, HE nexallyio Ha 3TOW NpPsIMON?
_l‘lepeceKyTCH nn aBe npsimble, NEeprneHankKynsapHble OOHOW NPSIMON?
ITpoBeguTe npsamyto [ u ormerbTe TOUuKu M u K 110 / l / d p c
pasHbIe CTOPOHBI 3TOM mpsamoii. IIpoBemure uepes
Touku M m K mpsmble, IapajuiejibHble TPAMOU [. a
[ B

3anuck CD || KP uutaioT Tak:
G e npavasa CD napannenbHa npamoi KP; 9
e npamble CD n KP — napannenbHbl.

Omnpenenure Ha IJas3 apajlejibHble NpAMble Ha /
pucyuke 6.15, a moToM IIPOBEPHTE C IIOMOIIBIO JIU-
HEeMKU ¥ UYEePTEKHOTO0 TPEYroJbHUKA Iapajliielb-

Puc. 6.15
HOCTH STUX IPAMBIX. SalUIIUTE UX. —

HapucyiiTe KBagpaT u TpoBeduTe uepes KasKAYI0 ero BepIIUHY IPSIMY0, mapaJ-
JenbHyI0 ero amaroHaau. O0o3HaubTe TOUKHU IIepeceueHus: IPAMBIX OykBamu. Ka-
KOM 4YeTBIPEXYTOJbLHUK C BEPIIMHAMU B OTMEUEHHBIX TOUKAX IMOJYUHJICH?

HapucyiiTe uerbipéxyroabauk. OrmersTe Toukamu A, B, C u D cepelnHBI CTOPOH.
ITpoBeauTe orpesxu AB, BC, CD u AD. IlpoBepbTe, OyAyT Ju IapajjaelbHbI IIPO-
THUBOIIOJIOKHBIE CTOPOHBI UeThIpéxyroabHuka ABCD.

Hapucytite tpeyroasunk ABC u mpoBeauTe uepes3 ero BepmiuHbl A, B u C mpaMble,
napaJujiesibHbIe ITPOTUBOIIOJIOKHBIM cTOpoHaM. O0o3HaubTe BEPIIMHBI IOJYUUBIIIE-
roca TpeyroiabHuka A,, B; m C, Tak, 4ToObl TOUYKU A u A, Jexxaju II0 pasHbIe
cTopoHB! oT npamoii BC, a touku B u B; — or npamoii AC. CpaBHUTe IJIUHBI
cropor AB u AB;, AC u A,C,, BC u B,C,. CrenaiiTe npezIojoxeHue.

HapucyiiTe 4eThIPEXYTOJIBHUK TaK, UTOOBI JBE €ro CTOPOHBLI OBIIM MapaJlesbHbI,
a IBe Ipyrue He IapasijielbHbI.

( Nony4eHHbIN 4eTbIPEXYroNbHUK Ha3biBalOT Tpaneuuemn.

Hapucyiite Tpanmenuio ABCD Tak, uTo0bl cTOpoHbl AD um BC Obliu mapajjielbHbI,
a cropoubl AB u CD ObLiu paBHBI.

( Takyio Tpaneuuvto HasbiBalOoT paBHOOeApPEHHOW W PaBHOOOKOWA.

Hapucyiite Tpanmenuio ABCD Tak, 4To0bl cTOpoHbI AD u BC Obliu mapajielbHbI,

a cropoHa AB ObLla meprneHIuKyJdspHa cropoHe BC. Byaer au cropoHa AB mep-
nengukyasapaa AD? CheinaiiTe IpenIoJIOsKeHIe.

( TNony4eHHylo Tpaneumio Ha3biBalOT NPAMOYrOJIbHOWM.

1) HapucyiiTe ueTbIpEXyTroJbHUK TaK, YTOOBI €ro IIPOTUBOIIOJIOKHBIE CTOPOHBI OBI-
JU TapaJjjebHbl U IPU 9TOM B HEM:

a) He OBLIO NPAMLIX YIJIOB; 0) ObLINU IIPSAMBIE€ YIJIBI.

l YeTbIPpEXYroNbHNK, B KOTOPOM MPOTMBOMOJIOXHBIE CTOPOHbI MapasiesibHbl, Ha3biBaloT
napannenorpaMmMom.

2) Kak HasbIBaIOT IMapaJjjiejorpaMM, ¥ KOTOPOTO eCTh IpAMbie yribl? CKOJIBKO IIPs-
MBIX YIJIOB MOJKeT OBLITH B mapaJjiiejorpamme?
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(B6.28

£6.29

6.31

6.32
6.33

6.34
6.35

6.36
(.37
6.38

1) HapucyiiTe mapaJjiejgorpaMM, y KOTOPOTO BCe CTOPOHBLI PABHBI U IIPU 9TOM:
a) HeT NPSIMBIX YIJIOB; 0) ecTh IIpPAMbBIE YTJIbI.

( Mapannenorpamm, y KOTOPOro BCE CTOPOHbI PaBHbI, Ha3bIBAOT POMOOM.

2) Kak masbpIBalOT poM0O, Yy KOTOPOTrO YIJBI IPAMbIe?

BepHo sz yTBepixIeHUE:

a) IPSIMOYTOJIbHUK SABJIAETCS KBaJpPaToM; B) KBaJApaT SABJISAETCS POMOOM;
0) KBaApaT SABJIAETCA IPAMOYTOJbHUKOM; r) poM0 ABJseTCA KBagpaToMm?
OTBeT MOsICHUTE.

PassuBari mbiwieHve. ToctpoinTte yron COD, kotopbin paseH 40°. OTmeTbTe Touky A
Ha cTtopoHe OC Tak, yto OA = 3 cM, 1 Touky B Ha ctopoHe OD Tak, yto OB = 3 cm.
MNpoeeouTe Yepes Toukn A 1 B npamble, nepnenHankynsipHele ctopoHam OD n OC. O60-
3Ha4bTe TO4YKy nepecedeHuns 6ykeoi M. NamepbTe TpaHcrnopTupom yribl COM v DOM.
Coenante npegnonoxeHue.

Hanante KopeHb ypaBHEHUS:

1 1 1 1 8 _2 3 x
— = — . — = — + 1" —_ = =" _ = —
a) g X 2x+6, 0) 2%~ 3% 1; B) y 5 r) 212
MpuBeanTe nogobHble cnaraemble: x — 11 + 4x — 7x + 5.
42, 28.8, 25.6 5

0,85,
5 b

BbinonHute gencrteus: a) o7 0) B) 7 r) 30

n
Kakoe mn3 yncen meHblwe: a) n uim 3n; 6) n nn §?

;l

Kakoe BpemMsa MokasbiBalOT 4Yachbl, €C/AM [0 KOHLA CYTOK OCTanoChb 20
5
g TOrO BpemeHu, KOTOpoe MpOLINo OT Hauana CYTOK?

Hangunte vncno, % KOTOPOro pasHbI % 3TOro 4ucna. —

PasBuBali MbilLIeHVe. Hanante OWHY Lenu n3 copoka 3BEeHbeB B

HaTSHYTOM COCTOSIHUM (puc. 6.16). Padmepbl JaHbl B MUIIMMETPAX.

BblumcnuTe:

1) (503,44 : 12,4 - 225,36 : 7,2) - (1,6905 : 0,49);

2) (971,1 : 23,4 - 211,14 : 6,9) - (6,5704 : 0,86). Puc. 6.16

ITpoBegure uepes Touku K m N mpawmbie (puc. 6.17), mapaniaenbHble IPIMOA a, n
OpsAMbIe, MEePIeHAUKYJISAPHbIE IPAMOI a.

a a 6 a K B o N

Puc. 6.17
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a) ITocrpoiite yron MNK, pasabii 50°. Ormerbre TouKy D Ha cropone NK u mpo-
Benure Jaydu DL, mapannenbHbIZ cTopoHe NM. Wsmepbre yron LDK u cpaBHUTE
c yrmom MNK. CroenaifiTe IIpenIioioKeHNe.

6) HauepTtuTe s1060#1 Tymo# yroa m BBIDOJHUTE 3amanue a). CrmesaiiTe BBIBOJ.
Ha ckiage 0n110 35 KOpPOOOK ¢ miaHIIeTaMu. B ogHMX KOpPOOKaxX ObLIO IO 4 ILIaH-
mera, a B APyrux — 1o 5 muaHiieToB. CKOJIBKO Ha CKJaje OBIIO KOPOOOK ¢ ue-

TBHIPbMSA ILJIAHIIIETAMU U CKOJIBKO C HATHIO IJIAHIIIETAMHU, €CJU O0Ilee UKCJIO BCeX
ILJIaHIIEeTOB paBHO 1567

ToBap OBLI KymJeH IIPOAABIIOM Ha OITOBOM cKJazae mo IeHe 300 p. 3a emgmHUILY
ToBapa, a mpoman mo 1eHe 480 p. 3a eguHuIly ToBapa. CKOJIBKO IIPOIEHTOB OT OI-
TOBOIf ITeHBI cOoCTaBmMJia po3HUUYHasA IeHa? Ha CKOJIBbKO HPOIEHTOB MpOaaBell YBeJIu-
ynJa ey rTosapa?

. 3
Ha mnpumkoJabHOM yyacTKe pasOUT cajl, KOTOPBIA 3aHHMAaeT - BCEro ydYacTKa,
3
a — caga saHuMapT gb0soHH. Kakyroo miromanb 3aHUMAIOT A0JOHU, €CJIM ILIOMIAlb

3
OPUIIKOJBHOTO YyYacTKa COCTABJISIET 1Z ra?

BrimmosHuTe meticTBuA:

a) (sé .8 — 6,016 - 0,375 — = . 0,07):11;
5 35 25

6) (51 - 3,66) .18 (4§ - 11) . 0,625;
20 7 8 4

B) (80,6 - 42,2 — 330,52) - (298,53 : 27,9) — 857,56.

Ha pucynke 6.18 usobpaskeHbl mpsambie a, b, ¢, d u f.

a) Kaxue mpsamble mapaJiieabHBI?

60) Kakue nmpamblie mepeceKamTcsa? a /
B) EcTh M Ha pUCYHKe IMepPHeHAUKYJISPHbIE IpsaMble?

Eciu pa, sanuinure Bce Iapbl IEPIEHIUKYISAPHBIX

OPSAMBIX. d

Haueprure npamoyroabubiii TpeyroabHuk ABC ¢ nps-
MbIM yriiom B. Kakue m3 yTBep:KIeHUUN BepPHBI? ¢

a) IIpavmbie AB u BC mepeceKaroTcs. b

0) IIpavmbie AB u BC mepueHANKYJISIPHBIL.

B) IIpsameie AB n BC mapaJuiesbHBI.

r) Ilpameie AC 1 BA nepueHIUKYJISAPHBI.

n) Ilpameie AC u BA mepecekKaoTcs. Puc. 6.18
e) Ilpameie BC u AC mepecekaroTcH. —
k) IIpambie BC u AC He HepUeHANKYJISIDPHBI.

Haueprure uerbipéxyrombauk PQRT, y KoToporo:

a) PQ |l RT;
6) PQ || RT, PT | RQ u PT 1 RT.
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KJIIOHEBBIE CJIOBA:

e cucTemMa
KoopavHar

Ha NMJ1I0CKOCTU
Havasno koopauHar
oCcu KoopauHaTt
abcumcca To4Ykun
opamHaTa TO4YKMU

a
YA =
I
4T3
316
218
o

| ocb abcuuce
| — — T T
21101 234 %

o4
6
YA
3
1 __1I IA L.
2 191 3 x
-2
B C
Puc. 6.19
yA
1
_3‘ _
SRSER
|
-2
-3
-4
5
' 6
A

43. KoopauHaTtHasi nnockKocCTb

B >X13HM nioam noCTOAHHO MPUMEHSIIOT NOYTOBbIE ajpeca, Ho-
Mepa TenedoHOB, KoopauHaTbl B 3pUTENbHOM 3ane Tteatpa (HO-
Mep psana U HOMeEp MecTa).

KoopauHaTta To4km ykasblBaeT €€ MOJIOKEHME Ha KoopamHaT-
HOW MpPSIMON. YKasaTb MOJIOXKEHME TOYKM Ha TJIOCKOCTU TOXe
MO>XHO C MOMOLLBIO KOOpAVHaT.

MpoBenéEm OBe nepneHaMKYNSApHbIE KOOPAMHATHLIE MPAMbIE
x n y TaKk (puc. 6.19, a), 4ToObl MX Hayana OTCYETaA COBMaNU
(Toyka O). BTM npsimble (OCU KOOPAMHAT) 3aJal0T CUCTEMY KO-
OpAMHAaT Ha MJIOCKOCTU. [M10CKOCTb, HA KOTOPOW 3aaaHa cucTe-
Ma KOOpAMHAT, Ha3blBAOT KOOPAMHATHOW MJOCKOCTbID, TOYKY
O — Haya/lioM KOOPAMHAT, KOOPAMHATHYIO MNPSMYI0 X — OCbKO
abcumcc, a KOOPAMHATHYIO NPSIMYI0 iy — OCblO OpAMHaT.

YT100bI HaNTK KOOPAMHATBLI HEKOTOPOM TOoYkM C, NPOBEedEM U3
9TOl TOYkM (puc. 6.19, 6) nepneHAMKYnspbl K KaXaon ocu KO-
opavHat. Ha ocu x nonyunmm TOo4ky A(3), @ Ha OCM y MNONy4um
TOuky B(-2). NonoxeHne Toukm C Ha KOOPOVHATHOM MAOCKOCTU
onpepensaioT aBymMs uyucnamm (3; -2). lepsylo koopauHaty —
yncno 3 HasbiBalOT abCLUMCCON, a BTOPYID KOOPAMHATY — YUCIO
—2 HasblBalOT opauHaton. Abcumccy n opamHaTty Todku C Hasbl-
BalOT KoopauHaTtamMmu Toukum C.

B 3anuncu koopauHaT TOYEeK MOPSA0K YMCEes MMEEeT 3HayeHue.
Ecnn nepectaButb KoopaMHaTbl MecTamu, TO MNOJy4YUuTCa Apyrasd
Touka — D(-2; 3), KoTOopas nokaszaHa Ha pucyHke 6.19, 6.

Ha koopauHaTtHo# riiockocTu kaxzaou toyke C cooTBeTcTByeT
napa 4mcesn: eé abcumcca v opavHata. HaobopoT, kaxaok nape
ymuces COOTBETCTBYEeT OAHAa TOYKa MI0OCKOCTU, [J1s KOTOPO# 3T
yucaa ABJSIOTCA KoopauHaTamu.

MocTpoum TOouky A ¢ koopguHatamu (—3; —6) Ha knetyaTomn
oymare. CHayana ot Touykm O nporaémM MNo OCM X BNEBO Ha
3 eauHuupl (puc. 6.20), a NnoToM Ha 6 eauHWL, BHUS3.

MonoxeHne 0OBLEKTOB Ha 3EMHOI MOBEPXHOCTU TOXE orpe-
OENsT OBYMS 4uciamMun — reorpapuyecknuMmm KoopaumHaTamu:
LUMPOTON U OONroToNn, a 3anmcb d3 onpenendeT KoopauHaTbl Gu-
rypbl Ha WaxmMaTHOW O0CKe.

Kak pacnonoxeHbl MO OTHOLIEHMIO APYr K OPYry KOOPAMHATHbIE NPSiMble
x 1 y? Kakne Ha3BaHust UMeOT 3TU npsimble? Kak HasbiBaloT UX 0OLLYO
TOYKY?

Y10 Takoe koopamHata Toukn? Kakyio KoopauHaTy CTaBaT Ha MepBoe
MEeCTO, a Kakyl Ha BTopoe?

Kak HaliTn abcumccy M opamMHaTy TOYKU?

Kak nocTpouTb TOYKy NO eé koopamHatam?

Y Kakmx TO4YeK KOOPAMHATHOW MJIOCKOCTM oOpauHaTta paBHA HyJo;

abcuuycca paBHa Hyno; opamHaTa 1M abcuucca paBHbl HYMO?
—
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W3 Touku O MOXKHO UATH CIpaBa HaJeBO 1 BBePX MJU BHU3, UTOOLI IIOIIACTh B TOU-
kKu A, B, C, D u E (puc. 6.21). Halinutre AJMHBI 9TUX MAaPHIIPYTOB, €CJIU CTOPOHA
KJETKU paBHaA b M.

HasoBuTe KoopamHATBI TOUYKHW, B KOTOPYIO MOIaAémntb m3 TouKu O, ecau Oyaernib
AT Ha 3amaj] 2 KM, a ImoToM Ha ceBep 5 KM (puc. 6.22). CocraBbTe MapIIPyTHI
aBrokeHns ud Touku O B Touku A, R, T, S, Z, W. HasoBure ux KOOPAUHATEI.

A A Cesep 4 R
F
W
C.-
1 D 5 km
1 7 -
3anag 2km (O BocTok
B
o T
S
E tor
Puc. 6.21 Puc. 6.22

ITlo reorpaduueckoii KapTe HA30BUTE IIMPOTY U AOJIroTy ropomon: Mocksa, CaHKT-
ITerepOypr, ExaTepunOypr, BiagmBoCTOK.

G 3anucb N(4; -9) uuTaloT Tak:
e TOYKa «3H» C abCUMCCON 4YeTbipe U OPAMHATON MUHYC AOEBSATb;
® TOYKa «3H» C KOOpAMHATaMu 4YeTblpe U MUHYC OEBATb;
® KOOpPAMHATbl TOYKN «3H» — Mapa YNCEN YETbIPe U MUHYC OEBSAThH.

B cucreme KoopauMHAT ¢ eIMHUYHBIM OTpe3koM 1 KJieTKa oTmerbTe Touku X(3; 9),

Y(5; -2), Z(-6; 7), Q(=2; -9), R(0; 7), S(0; —5), L(9; 0), T(=8; 0).

3anumunure KoopauHatel Touek M, N, K, P, R, T, or-
MeUeHHBIX Ha KOOPAMHATHOW ITocKocTu (puc. 6.23).

YA
ITocTpoiiTe OTPE30K MO KOOPAMHATAM €ro KOHIIOB: N
a) A(4; 3), B(-5; 6); 6) C(0; 2), D(-4; 0). 4 Y
T'me Ha KOOPAMHATHOU IJIOCKOCTU PACIIOJIOYKEHBI TOUKN: 3
a) opaAMHATHI KOTOPBIX PaBHBI —3;
6) abciucchl KOTOPBIX PAaBHBI 5?7 R 1
ITocTpoiiTe cucTeMy KOOPAMHAT C €IUHUYHBIM OTPE3KOM _4_3 _10] % 5 x;
1 cm u ormerbTe B Hell Touku M(—4; —4), N(-3; —3), T -P
R(0; 0), S(5; 5). =2
a) Hcmonb3ysa JIUHENKY, IIPOBEPHTE, KaK PACIOJIOMKEHBI ==K -3
OoTMeUYeHHbIe TOUKMU.

0) Jlexxkar Jsu Ha »sTOl mnpamoii Tourku A(-6; 6),
D(-3,5; 3,5)? Puc. 6.23
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Ha koopamHaTHOI MHJIOCKOCTHU IIOCTPOIiTe UeThIPpEXyroabHuK MNKS c BepIIimHaMu
M(-9; -3), N(-3; -3), K(-3; —T7), S(-9; —-7).

a) Kak HasbpIBaeTcA 9TOT YETHIPEXYTOJbLHUK?

0) Uemy paBHBI €ro IIepuMeTpP U ILIOIIAAb, €CJIN e€IMHUYHBIA OTPe30K paBeH 1 am?
B) Haiigure mo pucyHKY KOOpAMHATHI TOUKU A mepeceueHusA oTpedkoB MK u NS.

ITocTpoiite Tpeyronsauk ABC c Bepmmmuamu A(3; 5), B(3; —2), C(—5; —2).

a) Y6enurech MO PUCYHKY, UTO OH IIPAMOYTOJBHBIN, HA30BUTE IEPIEHAUKYIAPHBIE
OTPE3KU.

6) Coenunure orpeskamu cepeaubl K, M u N cropou AC, BC u AB. IlpoBepsbrTe,
YTO OJUHBI CTOPOH TpeyroabHuKa KMN IIPOIOPIIMOHAJNBHBI AJUHAM CTOPOH Tpe-
yroapauka ABC.

Haiigure xoopaumuarel Touek B, F, E, D, K, C, A u M (puc. 6.24).
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i ATRRRR Puc. 6.24) Puc. 6.25)

OrmerbTe Ha JguHuu (puc. 6.25) TOuky:
a) opauHaTta Koropoii pasua 0,7; 2,3; —0,6; —1,5; —-2,1;
0) abciucca xoropoit pasma 1,2; 1,5; —1,5; 2,3.

Kaxkwue us touexk M(2; 4), N(-1,5; 6), K(7,3; —4), L(0; 5) pacmosoxeHbI:
a) ke ocu abcrmce; O0) mpaBee ocu OpAMHAT?

OrMmerbTe Ha KOOPAWMHATHON ILIOCKOCTH TOUKy A(2; 5) m TouKky B ¢ IIPOTHBOIIO-
JOKHBIMI KoopauHaTtamMu. C IOMOIIbIO JUHEHKMN BBLIACHUTE, JEXKaT JU TOUKH A,
B u O (Hauayio KOOpAWHAT) Ha OXHOM mpsaMoii. C MOMONILIO ITUPKYJIS YCTAHOBUTE,
Bepuo Jau, uto OA = OB.

I [lBe TOYKM KOOPAMHATHOW MJIOCKOCTU, MMEIOLME NPOTMBOMNOJIOXKHbIE KOOPAMHATLI, Ha-
3blIBAlOT CUMMEeTPU4YHbIMU OTHOCUTEJIbHO Ha4YaJsia KoopAauHart.

OrMeTbTe Ha KOOPAMHATHOM IIocKocTH Touku M m K, mMerlue IIPOTUBOIIOJIOMK-
HBIe abclucchl M OAWMHAKOBBIe opAaumHAThI. IIpoBemure orpesok MK. O6o3HaubTe
TOUKY mepeceueHuss otpeska MK c¢ ocbko y OykBoii C. C TOMOIIBIO YEPTEKHOTO
TpeyroJbHUKA IIPOBEPhTE, BEPHO JiM, UTO OTpe3oK MK mepuneHAUKYJSpPeH OocU Y.
BepHo s1, uTOo BBIMOJHAeTCA paBeHCcTBO CM = CK? OTBeT mosCHHTE.

KOBble OpAnHaTbl, Ha3blBalOT CUMMETPUYHbIMU OTHOCUTEJIbHO OCU opAauHAaT UIun,

‘ TOYKN KOOPAMHATHOM MNOCKOCTU, MMEKLMe NPOTMBOMOJIOXHbIE abCUMCChl U oanHa-
OpYyrmmMu croBamMm, CUMMETPUYHBIMU OTHOCUTESNIbHO OCU Y.

OrMeThTe HA KOOPAMHATHON mjockocTu Touku T u E, mMmeroiue OoAMHAKOBLIE a0-
CI[MCCBI, HO IIPOTHBONIOJIOMKHBIe opAuHAaThI. IIpoBepsTe, BepHO a1, uro TE 1 OA n
AT = AE, rne O — Hauyajo KoopauHat, A — Touka mnepeceuenus TE ¢ ocbio abcIiucc.

l To4kM KOOPAMHATHOM MIOCKOCTU, MMEKLME OOUHAKOBbIE abcuuccenbl, HO npoTMBOMNO-
NNOXXHblE OpAuMHAaTbl, Ha3bIBalOT CUMMEeTPUYHbIMU OTHOCUTEJIbHO OCU abcuucc.
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§ 6. KOOPANHATbBI HA [1JIOCKOCTU

OrMmerbTe Ha KOOPAMHATHOM ILIockocTu Touku A(—1; 6), B(7; —5), C(—-3; -3),
D(4; 0). ITocTpoiiTe TOUKM, CUMMETPHUUYHbIE MTAaHHLIM OTHOCUTEJ/JIbHO:

a) HauaJia KOOPAMHAT; 0) ocu abciiucc; B) OCH OPAMHAT.

ITocTpoiiTe Ha KOOpPAMHATHOI ILJIOCKOCTU OTpe3ok PR, ecau P(0; 5), Q(—5; 0). Ilo-
CTPOiiTe OTPE30K, CUMMETPUUYHBIN OTPe3Ky P OTHOCUTEJHHO:

a) HayaJia KOOPAMHAT; 0) ocu opaMHAT; B) ocu abcIiucc.
Bbluncnure.
a) 34 - 90 6) -23 - 29 B) —-14 - (-7) ry 45 - 90
L (-14) : (-13) :(-2) :(-19)
- (-15) - (=17) -2 - (=17)
+ 39 - 32 17 - 49
? ? ? ?

Kakum ponxeH ObiTb X, 4TOObI:
a) x > x2 6) x2 > x%; B) x < x% r x? < x% o) x% = x%?
Boinnwinte BCce npaBuibHble Apobu co 3HameHatenem 16, KOTopble:

5
a) MeHblue §;
PasBuiBaii MbilieHne. Ha ogHO n TO e ymncno pasgenunn dncna 80 u 90. Mpu geneHnn
80 nonyunnm octatok 3, a npu geneHnm 90 — octaTtok 2. YemMy paBeH Ooenutens?

Hangnte, ckosibko KOHMET 6bInNo B KOPOOKE, eCniv 13 KOPOOKM B3N 8 KOHDET, 4eTBepTb

ocTtatka u eweée 14 koHdeT. lNocne 3Toro B KOpobke ocTanacb MONOBMHA NepBOHaYaslb-
HOro 4mMcna KoHoperT.

©) 6onbLue g .

PasBuBali mbilieHne. Bblaucnnte Hanbonee npocTbiM CnocoboMm:
1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 .
1.2 2.3 3.4 4.5 5.6 6-7 7-8 8-9 9.10

HauepTute npsiMmoyronbHbin TpeyronbHUKk MNP ¢ npsimbiM yrnom N.

a) Yepes BeplIMHbI NpoBeauTe MNpsiMble, napannesnbHble cTopoHaMm. O603Ha4YbTEe TOYKW
nepece4yeHns Npsambix OykBamu. Kakon TpeyronbHUK ¢ BepLUMHAMW B OTMEYEHHbIX TOYKax
nonysmnnca?

6) Yepes BepwnHbl M 1 P npoBeanTe NpsiMble, NEpneHanKynspHble CTOPOHaM TPeyroJib-
Huka. CKONbKO MPSAMOYFOJibHBIX TPEYrONIbHUKOB HA PUCYHKE?

MpUHSB T paBHbIM % BbIYNCIIUTE OJZINHY OKPY>XXHOCTU, €CNnu €€ paanyc paBeH:
a) 21 cwm; 0) 1,4 cwm; B) 0,35 cm.

MpuHaB © paBHbIM 3,14, BblUMCINTE paguyC, €Cnu ONHA OKPY>XXHOCTU paBHa:

a) 12,56 mwm; 0) 3,14 cwm; B) 0,0628 m.

CpepHuin pagmnyc BeHepbl coctaBnsdet 0,95 paguyca 3emnu. Hangute OnmHy akBaTopa
BeHepsbl, ecnn cpegHun pagnyc 3emnm paBeH 6371 km.

Hanonte 3HayeHue BbipaXeHus:
a) (-0,5% 6) (-0,1)% B) (0,7)% 1) (0,3% n) %+ 15,2; ) 3,25+ 6%.
1) Muwa nepeBbINOAHWA MiaH Mo peleHnio 3agad Ha 5 % n pewwnn 21 3apadvy. Ckonb-

KO 3a4ay OH MiaHMpPoBan PeLUnTb?

2) Mawa n3pacxonoBana Ha NoKynky KaHLUensapckux ToeapoB 144 p. n cokoHomuna 28 %
BblAeneHHbIx aeHer. Ckonbko pybnen 6b10 y Mawm nepBoHavanbHO?
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6.75 Pewwute ypasHenuve: a) x : 3,5 = 1,2 : 0,4; 6) 2,5:6,8=15:y.
6.76 Hanpoute 06bLEM M Nnowans NOBEPXHOCTM Kyba ¢ pebpom: a) 3 m; 6) 0,3 m; B) 0,03 Mm.

6.77 HanpouTe KOpeHb ypaBHEHUS:
1) -2(3,1x - 1) + 3(1,2x + 1) = -14,5; 2) -5(4,2y + 1) + 41,4y - 2) = -20,7.

IToctpoiite momamyio MNAP, ecnim M(-10; -3), N(-8; 5), A(0; —-1), P(7; 2), n
aomanyo BCF, ecaiu F(5; 3), C(—2; 7), B(—6; —3). OTMeThTe TOUKHU II€epecedeHUs
JOMAaHBbIX U 3AIUIINTEe WX KOOPAUHATHI.

ITo Koopauumaram Bepmiuua M(—6; 4), N(2; 3), K(1; —3), D(-7; 1) mocTpoiiTe ue-
TeIpEXyrobHUK MNKD. Halinure 1mo puUCyHKY KOOPAMHATHI TOUKU IlepeceueHUud
ero guaroHaJjemn.

OTmeTbTe Ha KOOPAMHATHOM ILmockoctu Touku A(0; 4), B(8; 0), L(-2; 0), K(-4; —1).
ITposenure npsambeie AB u LK u HaliiuTe KOOPAMHATHI TOUKM IlepeceueHusa. Ha Ka-
KOM M3 3TUX OpAMBIX Jekut Touka C(0; 1)?

ITocTpoiiTe Ha KOOPAWMHATHOM ILJIOCKOCTHM TpeyroabHUk MCD, ecaim M(-1; -1),
C(3; 5), D(5; —1). Haiigure KoOpAWHATHI TOYKM IepeceueHusi CTOPOHBI M D ¢ ochio Y.
ITocTpoiiTe Ha KOOpAUHATHON ITOcKOCTU TpeyroabHuk ABC, eciu A(4; 4), B(7; 0),
C(1; —2). IlocrpoiiTe TPEyroJbHUK, CUMMETPUUYHBIN TpeyroabHuky ABC oTHOCH-
TeJbHO: a) Hauaja KoopaumHaT; O0) ocu OpAMHAT; B) ocu abCI(HCC.

Haiinure KopeHb ypaBHEHUS:

a) 3 (x+4)=T-(x — 2) + 12; 6) 4 (x — 1)+ 2x =5-(2 — x) + 19.
IIpoBenuTe nBe mpamble m u [, Imepecekaloluecsa B ToOuke A, TakK, YTOOLI OOIUH U3
YIVIOB MeXKAy HuMHU ObLT 79°.

IToctpoiite yron ABC, pasubii 60°. OrmersTe Touky N Ha cropome BC u mpose-
OUTe uepes3 Heé IMPAMYIO 4, IePHeHIUKYJIAPHYI cTopoHe AB, a uepe3 Touky P Ha

cropoHe AB mpoBenuTe OPAMYIO C, IEPIeHAUKYJIAPHYI0 cTopore BC. HM3mepbTe
TPAHCIOPTUPOM YIJbI, 00pa30oBaBIINECA HPHU IE€pPeceuyeHrr MPAMBIX 4 U C.

Breruucaure:
a) —% - (-0,4)- 0,3 — 0,01064 : (-0,14); 6) 44 : (-25) — (4,3-0,8 — 3,7).

Kakwue us touex A(2; 4), B(4; —1), C(0; 3), D(2; 0), O(0; 0), P(l

1, 0), Q0; -2,3),

R (1 %; -2 %) PACIIOJIOMKEHBI:

a) Ha ocu abcIiucc; 0) Ha ocu opauHAT?

ITocTpoiiTe OTPE3OK IO KOOpAMHATAM €ro KOHIIOB:
2 M2 -3, N3 25 0) L[-1i —4), K@.5 5.

Yepes Tourky F(3; —5) mpoBeneHa mpsaMas:

a) mapaJuieslbHadA ocu abcIimcc;

0) mapaJielbHAasA OCHU OPJIMHAT;

3anuImre KOOPAWHATY KaKOW-HUOyIAb TOYKU, JierKaIllell Ha 5TON MPAMOI.
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G 44. MpepcraBneHne 4YMCNOBOM
RICHEBEIE CTIOBA: WHpopMauum Ha rpadukax

e rpaduk

NK OBVM>XKEHUNA ..
* rpaduk A e Korona Ons pogunack, €€ macca 6bina 3 kr, B rog — 10 «r,

korga e 6bno 3 ropa — 14 kr, B 5 netr — 17 kr, B 7 ner —
24 xr n B 10 net — 30 «r. lMocTpom guarpammy no 3TMM OaH-
HbIM (puc. 6.26). Ha Hen He BMaHO, kakon Obina macca Onum, Ha-
npumep, B 2 roga. Macca MeHsiacb BCE BpeMS, a Ha guarpaMmme
OTMeYyeHbl 3Ha4YeHuns Tonbko B 1 roa, B 3 roga, B 5 net, B 7 net
n 10 net. CoeanHM BEpXHUE KOHLIbl CTONOMKOB oTpe3kamu. J1o-
MaHas NIMHMA HarnsgHee nokasblBaeT, Kak M3MeHssiacb macca
Onn. BupHo, 4TO B 2 roga e€ macca Obina npumepHo 12 «r,
a B 9 ner — 28 kr (puc. 6.27).

s Y S Y
g 30 8 30% '

© E
2 S 25%
20 20 %
15 15%
10 10%
5 5%

O 1234567891011 x O 1234567891011 «

Bospacr, net Bospacr, net

Puc. 6.26 Puc. 6.27

Mpn 6onee yactoM mMamepeHun maccbl Onn nomaHas NMHUS
npespawianacb 6bl B rnagkyto nnHuio (puc. 6.28). Mo Heln Mox-
HO ObIIO Obl TOYHee y3HaTb mMaccy Onn go 10 net. Hanpuwmep,
B 6 net eé macca O6bina 20 «r.

Ecnu 6bl maccy Onn na3mepsnn HenpepbiBHO, TO ob6pa3oBa-
nacb Obl TOYHAA HenpepbiBHAA NUHUA. ITY JNIMHUIO Ha3blBAlOT
rpacdumkom 3aBMcMMOCTM Maccbl Onu OT e€ Bo3pacTa.

Ecnu rpadumk noctpouTb HA MUANMMETPOBON Bymare, TO €ro
TOYHOCTb ByneT 6onblue (puc. 6.29). KomnbloTepbl obecneymsa-
0T eweé 6oNbLUyld TOYHOCTb MOCTPOEHUs rpaduKoB.

S YA Co Ui
Jao a0
© ES © F
=0 = ok =
5% mE | ]
E +nF
1OEE 'Usy
5% 5%
O 1234567891011 x O 23 45 6 7894l
BoapacrT, net BoapacT, net

Puc. 6.28 Puc. 6.29
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dopmynbl 1 TabnnLpl UCNONL3YIOT, KOraa YACIOoBYO MHdOpMa-
LMIO OMUCLIBAIOT TOYHO. Ecnn BaxHee HarnsagHOCTb, TO UCMOJb3Y-
0T auarpammbl. COOTHOLLEHME YacTell Kakon-nmbo BenNYMHbI
NPeacTaBnAioT Yalle Ha KPYroBbiX AuarpaMmax, a U3MEeHeHne Be-
JMMUH — B BMAE CcTonbyatbix avarpamm. Ecnn xe un3mMeHeHus
NPOUCXOOAT HEMNPEPbIBHO, TO Yalle UCMONb3YIT rpaduk.

padrkammn 4acTo NONL3YIOTCA AN N30OPAKEHNS N3MEHEHUS
TemMmneparypbl, NMPOMOEHHOr0 pPaccTosiHUA. PaccMOTpuUM MOCTPO-
eHne rpaduka OBUXEHUST aBTOMOOUNS.

Ecnn aBTOMOGUNb Bble3xaeT B 4 4 yTpa U3 ropoga CO CKO-
pocTbto 70 KM/4, TO B 5 4 OH OyaeT Ha paccTtosHum 70 KM OT
ropoga, B 6 4 — Ha pacctodHun 140 KM OT Hero u T. 4.

Bpems cyTok, Y 4 5 6 7 8

PacctosiHue oT ropoga, Km 0 70 140 210 280

MocTpoum cuCTEMY KOOpAMHAT, Ha KOTOPOM OBE KINEeTKM Ha
ocu x 6yayt nsobpaxatb 1 4, a Ha ocn y — 70 kM. OTMETUM
napsel 4yncen (4; 0), (5; 70), (6; 140) v T. O. ToYKAaMKM HaA KOOP-
avHatHo nnockocTtu. [lMonydum Toukm A, M, N, P un S
(puc. 6.30, a), KoTopble nexaTr Ha OAHOW MNPSIMON.

a 6
= Y4
N4
< 280
S
2 Yl 8
I g 210 P
g 280 s £
S 8 140 N
= 210 P s
© 140 5 70 M
< [
T N 3 A o
S 70 g ° 2 3,/4 5 6 7 8«x
g M 70 . Bpe! Yy
g A s - D
O 1 2 3 4 5 6 7 8% .
Bpems, u K
-210 7
Puc. 6.30 -2801°T

Ecnn aBTomMoOunb npoesxaeT 4yepes ropod B 4 4 yTpa, TO
TabnMLy MOXHO OOMOJIHUTL CrieBa.
Tak kak aBTOMOOWNbL €eLlE He goexan [go ropoga, a ener

K HEMY, TO MOXHO MOCTaBMTb 3HAK «—» Yy 4YMCEST BTOPON CTPOKMU.
Bpemsa cytok, 4 0 1 2 S 4 5 6 7 8
PaccTosiHue oT ropoga, Kwm -280 | -210 | -140 -70 0 70 140 210 280
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Toukn T(0; -280), L(1; -210), K(2; —140), D(3; -70) nexat
Ha OOHOW NpsiMON C Touykamn A, M, N, P, S. lNony4nm otpe-
30K, KOTOpbIA Ha3blBalOT rpaduKoM ABUXEHUSA aBTOMOOUNS
(pue. 6.30, 6). 3T10T rpaduk oTpakaeT 3aBUCMMOCTb PaCCTOSAHUS
OT BPEMEHMN.

Mo rpaduky ABMXEHUS MOXHO y3HaTb, rAe Haxoausics aBTo-
MoOunb B N0O0OEe BPeEMS CBOEro OBWXKeHusl. Hanpumep, B 5 4
30 MMH OH oTbexan ot ropoga Ha 105 km, B 0 4 30 MUH OH He
noexan o ropoga 245 km, B 6 4 30 MMH OoTbexan OT ropoga Ha
175 km, B 7 4 30 MnH oTbexan oT ropoga Ha 245 KkMm v T. A.

I'padur saBucumocTm pocrta Iarmu oT

3 YA
BOo3pacTa mokKasaH Ha pucyHke 6.31. ° i50F
a) Haiimure pocr Jamm B Bo3pacTe &
6 Jser; 8,5 roma; 10 ier. g 140
0) Haiimure BoO3pact [ammu, ecau eé 1301 / '
pocr 81 cm; 104 cm; 122 cm. 120 //‘
Ucnonbsysa rpa@uKk M3MeHEHHUsS TeMIIe- 10T /
parypsl Bo3myxa 3a cyTKu (puc. 6.32), 100 /
YCTAHOBUTE: 90+
a) Kakoil Oblja TeMIlepaTypa BO3ayxa
80
B 5 u; B 18 uj
0) xorga TemIepaTrypa BO3AyXa PaBHS- 707
aace 0 °C; 3 °C; -4 °C; 60 /
B) B KaKoe BpeMs TeMIlepaTypa BO3Iy- 50 1
Xa Obljaa OTPUIlATEILHOIL; 40
) B KaKoe BpeMs TeMIlepaTypa BO3AY- 1
Xa ObLIa MHOJIOXKUTEJILHOM; 30
) KaKk W3MeHUJach Temmeparypa ¢ 3 20
go 11 u; ¢ 11 g0 19 u; ¢ 14 g0 24 wu; 101
e) Kakoil ObLiIa caMas BBICOKAs TeMIIe- } ; ' ; ; >
parypa m B KaKOM dacy; O 123456 78 910 x
JK) Kakoil Oblia camas HU3Kad TeMIle- BoapacrT, net
patypa m B KaKOM dYacy;
3) B KaKue IIPOMEXYTKH BPEeMEHU TeM- \Puc. 6.31 )
mepaTypa MHOBBIIIAJIach, a B KaKue II0-
HUKAJIach.
o v}
g7 P
>
E .
2" /
33
'_
/
1 BPeMﬂ, y
O 2 4 6 8 10 12 14 16 18 20 22\ 24 «x
| / \
! —
- Puc. 6.32)
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6.89 B rabuume npuBeseHBLI cpefHeMeCSUHBIe TeMIlepaTyphl sxapkoro (Pemerex B Kapa-

6.90

KyMmax) u xojgoxuoro (Oiimaxon B fAxkyruu) mect. Haueprure rpaduKu m3MeHEHUS
Temrepatrypsl B Pemereke um ONMAKOHE B OOHOW KOOPAWHATHOM IIJIOCKOCTH.

Macirab ropusomTanbHOil ocu — 1 wmecsan B 1 cm, BeprturaiabHoiri — 10 °C
B 1 cm.
Mecsu, 1 2 3 4 5 6 7 8 9 10 11 12
Temneparypa, Penetek 1 4 10 18 | 24 | 29 | 31 29 | 22 15 8 5
e OnmsakoH | =50 | -44 | -32 | -15 2 12 15 10 2 -15 | -36 | 47

I/ICHOJIBSYH I‘pa(bI/IR, OTBEThTE Ha CJIeAYIOIIVi€ BOIIPOCHI:

a) B KaKOM Mecslle pasHuiia temmneparyp B Pemnerexke u OWMAKOHe HanMeHbBIIIAs;
0) B KaKOM MecsIle pasHuila temineparyp B Pemereke m OMMsAKOHe HamOOJIBLINIAS;
B) Ha CKOJIbKO I'PaJlyCOB MeHseTcs TeMmiieparypa B ONMSAKOHe 3a T'OfI;

) Ha CKOJIBKO I'paJycoB MeHsieTCs Temmeparypa B Pemerexe 3a romn;

I) B KaKMe MeCSAIlbl TeMIlepaTypa IIOJOXKUTEeJIbHAST;

€) B KaKume MecCsAIlbl TeMIIepaTypa OTPUIATEJIbHAI?

Briiiga us goma, Muma mén 0,5 4 1o peku u JIOBUJ PBIOY 2 U, a mOoTOM 2 Y OH
IIEJ B rocTu K O6alylike, rae B TeueHue 1,5 u omu Bapuiau yxy u obemanu. Ilocie
obema Muira ormpasucs gomoii. Ha Bcé sTo ou sarparua 7 u. I'padpur aBukeHus
Muimu mnsobpaskéu Ha pucyHke 6.33. Ilo rpaduKy oIpeaesure:

a) paccroaHue or goma uepe3d 30 MuH mocsge BbIxoma Mwuinm m3 goma; uepe3 4 u
40 MHUH IIOCJie BBIXOJA M3 J0MA;

0) uepe3 CKOJLKO YacOB IIOcje BbIXoma m3 moma Mwuirma Obl B 3 KM OT J0OMa;

B) HA KaKOM HaumOOJbBIIIEM PaCCTOSIHUM OT goma ObL1 Mwuima;

I) B KaKOe BpeMs PacCTOAHINE OT JOMa yBeJWUYMBaJOCh; YMEHbBIITAJ0Ch; HEe M3MEeHsI-
JIOCBh;

I) paccTodHue MeXAy momMamu 0a0ymixu m Muiim;

e) CKOpoCcTh MHUIM B IepBbIe HmoJYyaca OyTHU; MeXKAY 2,5 4 u 3 U IIocjie BhIXOoOa 13
aoMa.

<

¢)]

PaccToanune, km
N
/

| ‘

o 1 2 3 4 5 6 7 8 9«
Bpems oT Hauana gBu>KeHUs, 4 Puc. 6.33)
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I'paduru gBuikeHus rpysosBoro aBromobusasa (rpapux AB) u morTomukjaa (rpaux
MN) usz omHOTO TOopoda u300paskeHBLI Ha pucyHKe 6.34. OmpemenuTte IO JAaHHBIM
rpapuKam:

yA
550

500
450 /'/
400 ~
350 /
300 /
250 /
200 / ]
150

100 % /

)4 /
50 / M /

®\

N\

PaccrtoaHune, km

o 1 2 3 4 5 6 7 8 9 10 1 «x
Bpewmsa, u

Puc. 6.34

a) BpeMsdA BbIe3la I'Py30BOTO aBTOMOOWJISA UM MOTOIMKJIA M3 IOPOJa;

0) paccTossHMe OT ropoga a0 MoTomukJa B 6 u 40 muH; B 9 u;

B) paccTosHINEe OT ropoja A0 I'Py30oBoro aBromMoOmasd B 5 u 20 muH; B 9 u;

I') BpeMs, KOrja IPy30BOM aBTOMOOMJIL HaxomwJcd B 325 KM OT ropona; B 425 KM
OT TOpPOIa;

I) BpeMsd, KOTJa MOTOIUWKJ Haxoaujcd B 325 KM oT ropozaa; B 425 KM OT ropoja;
€) OCTaHABJIMBAJIUCH JU I'PY30BOH aBTOMOOMJIb U MOTOIIMKJI; CKOJIBKO BPeMEHU M-
JIUCh OCTAaHOBKM;

JK) Ha KaKOM PACCTOSHUU OT I'OpoJa M B KAaKOe BpPeMs MOTOIMKJI JOTHAJ TPYy30BOM
aBTOMOOUJIb;

3) B KaKoe BpeMs I'PY30BOM aBTOMOOMJIL ABUTAJICA C HMOCTOAHHOII CKOPOCTBIO;

1) CKOPOCTH I'PY30BOrO0 ABTOMOOMJISA MeXKAy 3 U U 4 u; Mexkay 8 u u 9 u;

K) paccTodHNe MeyKIy TI'Py30BBIM aBTOMOOMJIEM M MOTOIIMKJOM B 6 u; B 10 u;

JI) CPeIHIOI0 CKOPOCTH I'PY30BOTO aBTOMOOWJIS U CPEIHIOI0 CKOPOCTH MOTOIIMKJIA O
BpeMeHH! UX BCTPEUWH.

Ha octpos Ilporexia B 1937 r. 3aBesnu 8 ¢daszanoB. B Tabiuiie mokasaHo, Kak
U3MeHSAJaCh UX UYNCJIEHHOCTH II0 TOJaM.

lon 1937 1938 1939
Yucno ¢paszaHoB 8 30 81

1940
282

1941
641

1942
1194

ITocTpoiiTe rpadpuxk M3MEeHEHMs UYHCJIeHHOCTH (pasamos. MacinTabd ropusoHTaJIbLHON
ocu — 1 rog B 1 cm, Beprukaiabuoit — 100 mrum B 1 cwMm.

ITo rpaduky ompenmenuTe:

a) Ha CKOJIBKO BBIPOCJAa UMCJIEHHOCTHL (haszamoB 3a 1942 r.;

0) B KaKOM TroJy YHCJEeHHOCTb (ha3saHOB pocja ObICcTpee;

B) B KaKOM TOAYy YMCJEHHOCTh (DasaHOB pocjia MelJIeHHee.
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6.93 B rabnuie mokasaHa 3aBUCHUMOCTh BpeMeHH HAa M3TOTOBJIEHMe OHOH JeTaau OT KO-
JUYecTBa JeTajeil, M3roTOBIAeMBIX 3a uac. OIpefennTe XapaKTep 3aBUCUMOCTH,
3aIIOJIHUTE IyCThle KJIeTKu. Ha KOOpAWHATHOH IJIOCKOCTH IOCTPOiiTe Tpaduk sToi

6.94

6.95

6.96

6.97

6.98

6.99

6.100

6.101

6.102

6.103

3aBucuMocTu. MacmiTab ropu3oHTadbHOU ocu (BpemAa) — 1 MumH B 5 MM, BepTu-
KaJbHOM — 1 merasb B 5 MM.
Bperl U3roTOBJIEHUS > 3 4 5 6 7.5 12 20
ooHOWM poetanv, MUH
Konuyectso petanen
e 30 20 15 12 10 8 6
Bblumncnute.
a) 9 -60 6) -22 + 100 B) -21 — 54 ry -15-.70
- 11 . (-6) 115 27
P 2 - 18 -9 (-2)
- (=3) + 5 D (-11) - 150
? ? ? ?
Bbluncnue:
a) g oT 24,6; 6) 0,3 ot 48; B) 34 % ot 40.

Onpenennte 4Mcno, ecnu:

a) g €ero paBHbl 56;

Hangure:
a) kakyto 4Yactb 21 coctaBnseT oT 56;

0) kakyto yactb 40 coctaensetr ot 100;
B) CKOJIbKO MpoueHToB 6 cocTtaensieT ot 30;

6) 0,21 ero paBHbl 63;

r) CKOMbKO MPOLEHTOB 82 cocTaBnsieT oT 574.

BbinonHute pencrteue:
7

3. 8 7. )

a) §+Zi B) 9 16! |D|) 077 + 0;435
7 _ 3. 7.3, .

0) PR r) 8 2 e) 0,7 - 0,43;

B) 35 % ero pasHbl 28.

x) 0,7 - 0,43;

3) 0,7 : 0,43.

OTmeTbTe Ha KoopauHaTHOW nnockocTtu Todkm M(0; 6), N(-2; 6), P(-4; -6), Q(4; 10).

Haingute no pucyHKy KoopauHaTtbl TOYKM nepecedvyeHus npsambix MN n PQ.

Kakne n3 tousek C(1; 5), D(-4; 6), M(-3; 7), Q(1;

Z(6; 0) pacnonoxeHsbl:
a) Ha ocun Xx; B) npasee ocu y;

0) Ha ocu y; r) neesee ocu y;
Hangute 3Ha4yeHue BblpaxXeHus:

3.5 ) 1.,1_ .
a) (7+ﬁ)-28, 6) 93:21-7;
Packpointe ckoOku:

1 : 2 _ ). 4
a) 2 (5 - 15a) 6) (8 n) 2

Kak naMeHuTca 4acTHoe, ecnn U3 Oenutens

) Bbllle OCU X;
€) HuXe ocu x?

B) 3:

Bbl4EeCTb

-5), F(0;

2
3 nenntena?

-4), H(0; 2), P(-1; 0),
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6.104

(16.105

6.106

6.107

6.108

6.109

6.110

6.111
6.112

6.113

6.114

6.115

6.116

6.117

§ 6. KOOPANHATbBI HA [1JIOCKOCTHU

Kakas nocnegHas uudpa y 3Ha4eHUs pasHOCTU a Ay
1.2-3-4....-26-27-1-83:-5-7.-..-25.27? "1
3anuwmnte B BMAe OBOMHOrO HEpPaBEHCTBa M B BUAE MpO-
MeXyTKa YCNOBUSA, KOTOPbLIM MOoJ4uHAOTCS (puc. 6.35): 3 o 2 o
a) abcumccebl NoOON TOYKM PUrypsl; T—1
0) opauHaTbl 060N TOYKN PUrypsl. 5
Foe pacrnonoxeHa Ha KOOPAMHATHOM MIOCKOCTU TouYka
M(x; y), ecnu: 6 Ay
a) x =0,y =0; ry x > 0; x) x>0,y >0; 3
0) x = 0; o)y > 0; 3) x<0,y<0; 1
B) y = 0; e)y <0; n) x<0,y>0;
K) x>0,y<0? T

Haingute KOpeHb ypaBHeHUS: -1] O = 4 : 6 ?c
a) 7y - 3,7 = 5y; B) 15,9a = 15,7a + 5. T

5 1 T

n_1="_n:
©) §" 3" 1
Pewnte ypaBHeHue: T
a) |y| +-43 =1-53[; 6) |y|-1-11=1-88. 5

Hangute uenvble peweHna HepaBeHCTBA:

4 Puc. 6.35
a) 2<lal<9; 6) 7,8<|n|<137.

Ha KOOpJJ,I/IHaTHOI7I MIOCKOCTU ﬂOCTpOﬁTe NPAMOYroJibHUK, Yy KOTOPOro abcumcebl u op-
ONHATbl TOYEeK yOOBNEeTBOPAT YCIOBUAM:

a) 4<x<4 -6<yc<H5; 6) lxl <3, |y<7.

Hanoute gBa ymicna, ecnu mx cymma pasHa 125 un % O[HOro yucna pasBHa % apyroro.

3a Tpu OHA ObINO NpogaHo 2,7 u a6nok. Bo BTOpon aeHb npoganvn 60 % OT npogaxu
nepBoro OHs, B Tpetnii — B 1,4 pasa Oonblue, 4em B nepsBbii. CKONbKO LIEHTHEepPOB 010K
npogasanu Kaxablh OeHb?

KatamapaH npowén BHM3 no peke 155 km, a BeBepx 36 kM. Hanomute cpenHiolo CKOPOCTb
Ha BCEM MNyTU, €CNIM CKOPOCTb TeYeHust 2 KM/4, a coOOCTBEHHaAss CKOPOCTb 18 Km/u.

B nepBbin AeHb MarasvHom OblI0 NPOoAaHo % NMPUBE3EHHON MOPKOBW, BO BTOPOM

OeHb — g OoCTaBlUelriCcsd MOPKOBW, a B TpeTun aeHb — nocnegHne 70 kr. Ckonbko

KMorpaMmMoB MOPKOBK OblsI0 NMPUBE3EHO B MarasmH?
3 3 9 o .
Macca 2 OM° HEKOTOPOro BeLllecTBa paBHa 6 r. Hangure:

a) maccy 1 om® BellecTBa; 0) 06bEM 1 kr BeLlecTBa.

Bbluncnute:
34.55 52, Ly 61:5+°l-(-2§)
1) 5 57 3 ) ) 4 7,6 7).
(8-29):17 (9,7 - 48): 49
Hangute x n3 nponopuun:
1 1
5— 4-

05x +22 x+17
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P

6.118

6.119

Ha pucynke 6.36 mokasaH rpauk 3aBHUCHMOCTH BBLICOTHI IIOJIETA OT BPEMEHU IIO-
aéra. Onpemenure mo rpaduKy:

a) HauOOJBIITYI0 BBICOTY, HA KOTOPYIO IIOAHSAJICSA CAMOJIET;

0) BpeMs, 3aTpauyeHHOe Ha HaOOP BBICOTHI;

B) B KaKue MPOMEXKYTKU BPEMEHUM CAMOJIET He MEHsJ BBICOTY;

I) ¢ KaKOM CKOPOCTHIO CAMOJIET ITOAHUMAJICS;

I) C KaKOl CKOPOCTBHIO CAMOJIET CHIIKAJICSA OO0 BBICOTHI 6 KM;

€) C KaKOW CKOPOCTBHIO CaAMOJIET CHUIKAJICSA C BBICOTHI 6 KM 1m0 0 KMm.

2y
S g
Q
o
n
o 7
,,,,,,,,,,,,,,,,l,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,\,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
6 \
5
4
3
2
1
(0] 1 2 3 x
BpeMs ot Hauana gsu>keHus, U
(Puc. 6.36 |
IIpuaymaiiTe pacckas K rpauky OBUKEHUS, M300pasKEHHOMY Ha pHUCYHKe 6.37.
JE v}
—5 1% /
=2 [ \
g% / \
£ 30 / \
|
T | \
10 / \

O 2 4 6 8 10 12 14 16 18 20 22 24 x
Bpewmsa, u

\ Pnc. 6.37 )
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§ 6. KOOPANHATbBI HA [1JIOCKOCTU

I'padpuk saBucMMOCTH TeMIIepaTyphbl BOAbI OT BpPeMEHU HarpeBaHUS BOAbI B JJIEK-
TPUUYECKOM UYalHWKe MOKasaH Ha pucyHkKe 6.38. Ha ocu x OTKJIagbIBaIu BpeMs
IocJIie BKJIOUCHHA YalHMKA B MUHYTaX, a HAa OCHM Yy — TeMmIeparypy Bombel B °C.
OrBeTbTe MO TpPa@UKy Ha CJHEeAYIOIHe BOIPOCHI:

a) Kakou crtaja TeMmeparypa Boabl ueped 1 muH, 3 Mud u 4 muH 30 c mocJje BKJIIO-
yeHus YalHNKA;

0) uepe3 KakKoe BpeMs BoJa 3aKUIIeJIa;

B) CKOJbKO MHUHYT KHIIeJIa BOJa B YaNHUKE;

T) uepes3 CKOJIBKO BPeMeHHU IIOCJie BKJIIOUEHUS TeMIlepaTypa BOABLI B UaliHWKe Oblia

60 °C; 90 °C?

<

100

80
70 N
60 /

50

oL L
30 /

20

Temnepatypa, °C
(o]
o

10

-

(o) 1 2 3 4 5 6 7 8 9 x
Bpewmsa, muH

Puc. 6.38

Y Jlepsl B AByx aimbbomax (Ha KoMIbioTepe u B TesiedoHe) 6b11o 450 dororpadmuii.

2 . .
B xommbioTepe 5 uMeBIMINXCA TaMm (pororpaduit cocraBaaam (pororpadpum Apyseu.

B Tenedone ¢ororpadpum npyseir cocraBaaam 0,8 mmeBmuxcs Tam (oTorpaduii.
Haitigure, cKoabKO Bcero ororpaduii ObLJIO B KaKJIoM ajlbbome, ecyiu (pororpadmit
npyseit Jleppl B o6oux ambbomMax OBLIO OAMHAKOBOE KOJHUYECTBO.

. 7 . .
3a II€EPBBIN MECHAIL OBIJIO IIOCTPOEHO ﬂ BCen OOpOorm OT TypuCTUYECKOU 06askbl A0 IIIOC-

. 3 . " 1
ce, 3a BTOPOU MeCAI — 5 BCell MOPOTU, a 3a TPETUU MECSI] — OCTAJIbHbIE 135 KM.
Kakoit niauHBI ITOCTpoeHHAs mopora?
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Jlogka mpormtiaa 80 KM [0 yCThA PEKU U BepHyJach odopaTHo. Hemy paBHA CpemHSA
CKOPOCTH JIOAKM Ha BCEM ITyTH, €CJIU CKOPOCTh TeueHUA 4 KM/U, a CKOPOCTH IBU-
JKeHUA JIOOAKU N0 ycTha pexu 20 xm/u?

Bauk nsnatutr BKIagumkaMm 6 % TOZOBBIX. 3a T'OoJ BKJIAL ONHOTO U3 BKJAJUUKOB
yBeamumica Ha 6400 p.

a) Kakaa cymmMa Obljia BHeCeHa II€epPBOHAUYAJILHO HA CUETr?

0) Kakaa cymma OymeT Ha cuére uepes IO, €CJM CyMMa IIO IIPOIEHTAM 3adicJieHa
Ha cuér?

B) Kakas cymma OymeT Ha cuére deped 2 roma, €cjm CyMMa II0 IIPOIlEHTAM 3a4uC-
JeHa Ha CcUYeT?

BreinmosHuTe melicTBus:
1 2 1 1
a) (14 ?)( 3) 6ﬁ( 6ﬁ)’

4 7 1 3
0) (7 85) 25 15.(5—2),

B) (204,12 : 10,5 — 3,2 - 1,2) - 6% T 2%.

BrinmosrHurTe pelicTBus:

a) (5,78 + 178,64 : 81,2) : 2,1 — 0,8;

6) -11 — 2,5 - (8,4 — 13,8);

B) 14,6 : 7,3 - (-1,6) — 2,8 - (—4,5) : 14;

r) -14,6 : (-7,3) - (-1,7) + 38,6 : (-18) - 1,3.

KoopauHaT BO3HMKNIA ewe B [peBHEM Mupe B CBA3M C MNOTpebHOCTAMMU
aCTpoOHOMMUK, reorpadumn, XMUBOMUCH.

CBnaeTensCTto NPUMEHEHUS MOEUN NPSMOYrOfibHbIX KOOPAWHAT B BUAOE
KBaOpaTHOM CeTKW (ManeTkn) MOXHO YBUAETb Ha cTeHax norpedasbHbiX Ka-
Mep LpeBHero Erunta. C e€ nomouibio ObI0O NepeHeceHo mnsobpaxeHue
B yBenMyeHHOM Buae. NMpaMoyronbHOM CETKOM NOSb30BaIUCh U XYO0XHUKN
BospoxaeHus.

CocTtaButenemMm nepBon reorpadpuyeckon KapTbl CUHUTAOT ApPEBHeErpeve-
cKoro y4éHoro AHakcumangpa Mwunétckoro (ok. 610—546 po H. 3.). bonee
yem 3a 100 net OO H. 3. y4€HbIN TMNNapx npeasioxun onosicaTb Ha KapTe
3EeMHON Wwap napannenaMmm n mMmepuanaHamu U BBECTU LUIMPOTY U AONroTy,
0603HaunTb ux yncnamu. Bo Il B. rpeyeckuii actpoHom [lTtonemén mcnosnb-
30Baj WMPOTY U OONrOTY Kak KOOpAMHATHI.

Mo ananoruu c reorpagpunyecknmm koopamHatamm B XIV B. ppaHLy3CKui
matematuk Hukonam Opém BBEN KoopAMHATbl HA NnockocTn. OH Npeanoxmn
NOKPbITb MIOCKOCTb MPSIMOYIrOfIbHOW CETKOM M Ha3biBaTb LUMPOTON U OONArO-
TOW TO, 4YTO Mbl TENEpPb Ha3blBaeM abCuUMCCOM U OpAMHATOMN.

OcHoBHas 3acnyra B CO34aHMM MeToga KOOPAMHAT NPUHAANEXUT dpaH-
uysckomy dunocody, matematuky M ectecTBoucnbiTatenio PeHé [ekapty
(1596—1650). B ero yecTb Takasg CMCTEMa KOOpPAMHAT Ha3blBAETCH AeKkap-
TOBOW. B aTOI cucteme MecTo ntobor TOYKM MIOCKOCTU OnpeaensieTcs pac-
CTOSTHUSAMW OT 3TOM TOYKWM A0 «HYNEBOW LUMPOThbl» — OCU abCLUCC U «HyJe-
BOro mMepuamaHa» — OCU OpAMHaT.

MonaTtua abcumcca, opavHaTta, koopavHaTel BBEN B KOHUe XVII B. [OT-
dpug, J1éndHuL,.

a— Cuctema koopauHaT — reHuanbHoe u3obpeTteHue 4venoBevecTtBa. Mpes
X
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§ 6. KOOPANHATbBI HA [1JIOCKOCTU

NMPUMEHYEM MATEMATUKY

I'pymnma I1ecTUKJIACCHUKOB OTIIPAaBUJIACh HAa SKCKYPCUIO B Ba 3aIllOBeJHUKA Ha aB-
TOoOYyCe.

1) Ucnonwsysa rpaduk neuskenusa (puc. 6.39), ompenesure:

s Y
X
— $100
i / \
-8 80
-5 /
& o0 / \
201/ \

BpeMﬂ,‘q,i

Puc. 6.39)

a) BpeMsl BbIE3Jla TPYIIIILI HA 3KCKYPCHUIO;

0) BpeMsi BO3BpAIlleHUS AOMOIi;

B) OPOAOJIKUTEJIbHOCTh SKCKYPCHUH;

T') CKOJBbKO AJIUJICA Ilepee3] M3 IIePBOTO 3allOBEJHUKA BO BTOPOIi;
) CKOJIbKO YacOB AJIUJIOCH ITOCEI[eHIe BTOPOTO 3all0OBEIHUKA;

€) CKOJbKO BpeMeHM aBTOOyC HaXOAWJCA Ha CTOSHKE.

2) PaccuuraiiTe CpeqHIOI0 CKOPOCTh IBUKEHUS aBTOOyca HA KaKJIOM ydacTKe Mapill-
pyra.
B BBIXOAHBIE [OHU [AJIA II0€3JKN Ha BOJOXPAHUJIUIINE, KOTOPOE PACIIOJIOXKEHO B

200 kM oT moma, mmama XOodeT apeHoBaTh aBTOMOOMJIb Ha ABOe CYTOK. B Tabiuile
IpUBeIeHbl XapaKTEePUCTUKU TPEX ABTOMOOMJIEN M CTOMMOCTH MX APEHIBI.

ABTOMOGUb Tonnmeo Pacxon Tonnvea, ApeHpHas nnarta,
n Ha 100 km p. 3a 1 cyTkmn
AnsenbHoe 8 2750
BenanH AN-92 10 2100
BenanH AM-95 9 1500

CKoJBKO pyOJieli 3amjaTUT Halla 3a apeHAy W TONJWBO IIPU BBIOOpPE CaMOTO HeIé-
BOT'O BapuWaHTa, €CJU IleHa [Ou3eJbHOro TomjauBa 3a Jaurtp — 47,3 p., OeH3uUHA
AN-92 — 42,5 p., 6eusuna AU-95 — 46,7 p.?

Pogurenun Mwurim pemnam 3acTpaxoBaTb CBOO mauy. OHU OIleHMJIN CBOM OOM B
4 MJH p., a umyIlnecTBo — B 1 muH p. OmHa cTpaxoBas KOMIIAHUS IIpeaJjaraer
CTpaxoBaHMEe HA TOJ Ha CJeAyInux ycaoBuax: mom — 0,2 % crommocT m umy-
mectBo — 0,7 % croumocTu. [Ipyras cTpaxoBas KOMIIAHUSA IIpeagaraeT CTPaxOBOM
noauc Ha 3 roza 3a 36 900 p., KOTOPEIA BKJIOUYAET CTpPaXOBaHWE AOoMa U HUMYIIe-
cTBa. B Kakoii KoOMOaHUYU UM BBITOJHEE 3aCTPaxXOBaTh JOM U MMYIIECTBO Ha 5 JjeT?

Baoymika mompocmia SIpociaBa, Huxky m Kupwmiia mOpormoJioTs OBe KBagpaTHBIE
KJIyMObI. ¥ mepBoii KiayMObl cTtopoHa 0,9 M, a y BTOopoit — 1,8 M. fIpocaas pac-
CyAUWJI TaK: mepBasg KJaymb6a B 2 pasa MeHbIIIe BTOPOU, II09TOMY s IIPOIMOJIIO €€,
a Huxa m Kupujaja mycTb HPOMIOJIOT BTOPYIO KJIYyMOy, M 3TO OyaeT cIpaBenJuBo,
Tak Kak a crapmuii o6par. IIpas au fApocaas?
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5.

Coeseosioru obcyiefoBaJIN IIEIlePy, BXOM U BBIXOA B KOTOPYIO COBIIAJAIOT M HAXOJAT-
cA Ha cKJOHe ropbl Ha BbicoTe 200 M Hanm ypoBHeM MopsdA. I'padmk OBUIKEHUS T'PYII-
OBl IIOKa3aH Ha pucyHke 6.40, raze Ha ocu y OTMeueHa BBICOTA B MeTpaxX HaJ ypOB-

HEeM MOps, a Ha ocu X — BpeMmsa B yacax. Mcmoabdya rpadukx (cm. puc. 6.40), or-
BeThTE Ha BOIIPOCHI.
s YA
® 200
'O y-4viv
g
0
m 150
JYU
19K
| V40 |

—
o
o

~
(&;]

a
(e}

N
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|
—

Q
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Bpem

£

|
N
a

|
al
(@}

Puc. 6.40

a) B xaxkoe BpeMsl CIeJIEOJIOTH BBIILIN CO
croaaku? Ha rkakoii BbIcoTe ObLIa CTOSHKA
CIIeJIe0JIOTOB?

0) CKOJIbKO BpEMEeHM CIeJIeOJIOTH TIOIHI-
MaJInCh KO BXOAY B IIeIiepy?

B) Ilo kKakoil rayObmHBI OHHM o0O0CJIEeZOBAJIN
nemiepy?

r) Kak moJyiro ocyIecTBJsJICA CIIYCK B Iie-
Iepe OO0 HYJIeBO BBICOTHI?

n) Kaxk moiaro Haxomuamch CIIeJIEOJIOTH Ha
MaKCHUMAaJbHOI ryomHe?

e) B xaxoe BpeMms crejieosioru Ha4yaJiud IBU-
JKeHMe C MaKCHUMAaJIbHON IIyOuHBI?

k) Ha KakoM ydJacTKe CKOPOCTh IepeIBUKeHUsA CIIeJIe00ToB Obliaa 6oJibiiie? CKOJIb-
KO BPEMEHH 3aHSJIO 9TO IepelBUKeHue?

3) Ha Kakwme eIlré BOIPOCHI MOYKHO OTBETUTH IO 9TOMY rpadury?

AJIBIIMHUCTHI IIJIAHUPYIOT IMOABEM B TOPBHI Ha BbIicoTy 5860 M. Uepes KaKAbIA KU-
JIOMETpP IOABhEMa TepMOMETP IOKasbiBaeT nmpumepHo Ha 6 °C membme. IlocTpoiite
rpa@UK 3aBUCUMOCTH TeMIepaTyphl BO3MyXa OT BBICOTHI HMOABHEMA, €CJAU y TOILHO-
sxusa ropel 14 °C.
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§ 6. KOOPANHATbBI HA [1JIOCKOCTU

PaccuuraiiTe, CKOJIBKO HmapKeTHO mocku pasmepom 1 m 60 cm Ha 17 cM Hazo Ky-
IHUTH, YTOOBI 3aCTEJIUTHh IIOJI B KOMHaTe pasmepoM 5,6 M Ha 3,6 M. OcTaTKu OOCKU
MeHbIe 40 ¢cM He MCIIOJIL30BATh.

dKcHepTHaA JiabopaTopus olpenesiseT pedTuHr R (¢eHoB mo moKasaTeJasaM (hpyHKI[HO-
HagbHOCTH F, KadecTBy @ m musaiiny D Ha ocHOBe Ko3(pduiireHTa IeHHOCTH, PaB-
mHoro 0,01 cpenmueil meunl P. IlokasaTenu omeHuMBaOTCA IeJablM uucjgom or 0 mo 4.
PeiiTunr Beiuucasercsa mo gopmyte: R = 4(2F + 2Q + D) — 0,01P. Kaxkas momeib
¢deHOB, IpencTaBJIEHHBIX B TaOJUIle, IIOJYUYNUT HAUBBICIIUN PEeATHHI?

Mopenb ¢peHa |CpepHsia ueHa, p.| PyHKUMOHANBHOCTb KayecTtBO OdunzanH
A 1580 3 1 8
5] 1610 1 2 2
B 2150 2 3 1
r 1970 0 2 0
Inuaa pysnona o6oeB paBHa 10 M, a ero mumpuaa — 0,5 M. CKOJIBKO HYIKHO DPY-

JIOHOB 000€B IJs KOMHATBI OJAWHON 6,2 M, mupuHoid 4,5 M u BBICOTOH 3 M, ecjau
IJIOLIaLb OKOH U aBepeii cocrasiisgeT 10 % oOieil maomramu?

IIpounTaiiTe BHUMATEJIbHO TEKCT W BBIMOJHUTE 3amauusa 1—6.

Pogurenu HOpsr u CBeThl peluam Ha CIAEAYIOIUI I'oJ HAaYaTh CTPOUTEIBCTBO HOBO-
ro goma B JepeBHe, rae KUBYT ux poauTenu. CHavasia OHU ILIAHUPYIOT 3aJIUTh
JIEHTOUHBIN (pyHZaMeHT 13 OeToHa AJA AepeBIHHOTo AoMa pasmepoMm 8 X 12 M ¢ oxa-
HOM BHYTpPeHHel meperopoakoii (puc. 6.41, a). IlogsemHas dyacTh (pyHIaMeHTa IIjIa-
"HUpyerca rayoumnoir 0,9 m, a mazemHas dactb BbicoTol 0,40 M. BricoTa momyrmkm
rpaBus II0J (PyHIAMEHT MOJIKHA COCTABJATL 15 %, a mecuanoit 20 % oT riayOuHEBI
noxseMHOM uactu GyHmamenta (puc. 6.41, 6). CroumocTs KybomMeTpa I'paBus C J0-

. 7
craBxkoii 1900 p., a mecka 50 OT CTOMMOCTH OeTOHa.

Eciu TpaHIlelo BBIPBITH BPYUHYIO, TO 3aJUTH OETOH B TPAHIIEID MOXKHO 0e3 oma-
ayOKmu. [lyia HaseMHOM YacTu HYKHBI ONajayOKa 13 OOpPe3HOH MTOCKU TOJIIUHON
25 MM u mmpuHoit 150 MM u Kpemé:x muis omaayoku (puc. 6.41, g8). Hiaa croabdbu-
KOB Kpeme:Xa B JepeBHe ecTh apMaTypa, a IJsa Kpeme:ka cBepxy IOpa pacmuauT
crapnole OPYyCKMU.

Beron MoKHO 3aKasaTh y TPEX IIPOM3BOSUTEJIEH.
ITena mocraBKu GeToHa 3a KyOOMeTp y TPEX IIOCTABIIMKOB 3aBUCHUT OT PACCTOSHUSA:
mo 10 xkm — 400 p., 10 15 km — 450 p., 1o 20 xkm — 500 p. Ilema KyOomeTpa

a 6 B

W QL
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0eToHA U AOIIOJHUTEJbHBIE YCIOBHUA JOCTABKM 0eTOHA y TPEX IIOCTABIUKOB IIPU-
BeleHbLI B TalJIuIle.

MOCTABILMK LleHa kybomeTpa PaccTtosiHme JononHutensHble
6eToHa, p. [0 MOCTaBLUMKA, KM yCnoBus
A 3100 20 JocTtaBka co ckmakon 5 % npwu
cymme 3akasa ot 35 000 p.
b 3150 15 JocTtaBka co ckuakor 10 % npwm
cymme 3akasa ot 26 000 p.
B 3250 10 JocTaBka GecnnatHO Npu Cym-
me 3akasa ot 32 000 p.

OcuHOBBIE HOCKHU AJMHOM 6 M MOMKHO KynuTh mo meHe ot 10 Teic. p. 3a Kybomerp,
a u3 xBou Ha 9 % [mereBsie, HO OCHHA XYiKe moamgaérca rumenno. OHa IpaxkTHde-
CKM He THUET B BOJle U M3 HEE OesaloT JErKue JOAKMN. Babylika ImIaHupyeT 3ame-
HY TapHUKOB HA CJHEIYIOIIUH TOJ, IJs HUX TOKe IoTpedyroTcsa mocKu. IlocTaBKa
cocHOBBIX HocOoK ctouT 1400 p., a u3 ocuubl — Ha 300 p. meresie.

1. Onpepenure 00bEM (PyHIAMEHTA.

2. Haiigure, CKOJIBbKO KyOOMETPOB IlecKa ImoTpebyercs aasa PyHIaMeHTa, U PacCuu-
TaliTe ero CTOMMOCTbD.

3. Haiinute, CKOJIBKO KyOOMETPOB TI'paBus IOTpedOyeTcsa Iad (QyHIaMeHTa, U pac-
CUNTANTEe ero CTOMMOCTD.

4. HaiiguTe, CKOJbKO KyboMeTpoB OeToHa moTpedyerca mjiaaA (pyHmamenTa. Paccum-
rTaiiTe HamboJiee OEIIEBLINI BapuUaHT IOKYIKM OeToHa C MOCTaBKOW Ha paccTos-
Hue 15 KM.

5. Hailinure, CKOJBKO KyOOMETPOB IOCOK moTpedyercs nuas ¢gyHmamenta. Omnpene-
JUTEe CTOMMOCTh IIOKYOKHN JOCOK I pelinTe, KaKue TOCKH IleJecoo0pasHo IIpuoo-
pectu.

6. OmpemenuTe 3aTpaThbl HAa MaTepuaJbl s QyHAaMeHTa. UTO MOMKHO HUCKJIIOUYUTH
u3 sarpar?
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Bonpocbl u 3apaun

o Ha NOBTOpPEeHue

L Bonpochl

B.1
B.2

B.3
B.4
B.5

B.6

B.7

B.8
B.9

Yro Takoe cucrema cumcigeHus? IloueMy MCIIOJAB3YEeMYIO HAMHU CHCTEMY CUMNCJICHUS
HA3bIBAIOT IIO3UI[MOHHON M MEeCATUYHON?

Kakune umcisia HasbIBalOT HATYPAJbHBIMU; I€JBIMN; APOOHBIMM; IIOJOMKUTEIbHBIMU;
OTPUIATEIbHBIMI; PAI[MOHAJIBHBIME?

Kakwue umciaa HasbIBAIOT B3aMMHO OOPATHBIMM; MPOTHUBOIIOJIOMKHBIMMU ?
Kaxwue BbI 3Haere cBoiicTBa uwmcisa 0; uwmcia 17
IIpuBenuTe mpumeps:

a) HaTypaJbHBIX YNCEJ;

0) IIeJbIX UMCEJI;

B) IIOJIOMKUTEJbHBIX UMCEJI, He SABJSIOINXCS HATYPAJIbHBIMU;
I') OTPUIATEIbHBIX UYHCEJ, He SBIAIIMUXCA IeJIbIMU;

1) PaAIMOHAJBHBIX UHCEJ, He SBJIAIOIUXCSA IeJbIMU;

e) IBYX B3aUMMHO OODPaTHBIX YMCEJI;

9K) OBYX IIPOTHBOIIOJIOMKHBIX UKCEJ;

3) IBYX UmCeJI, IPOMU3BeIeHre KOoTopbix pasuo 0; 1;

1) OIBYX IEJBIX YICEJ, cyMMa KOTOpbIX paBua 0; 1.

HazoBure ycioBue, Ipu KOTOPOM PaBHO HYJIO:

a) mpomsBeleHUe PAIMOHAJIBLHBIX UHCEJ;
0) yacTHOe palMOHAJBHBIX YUCEJ.

CHpaBe,ZUII/IBO JN OJIAd BCeX PaAIlMOHAJIBHBIX YMCEJI 1T 1 M:

a) —-nm = -n * —-m;
6) (n + m) = -n + —-m;
nm n m
I‘)l+m=l+l.
n n m

Kakoe umciio HA3BIBAIOT IIPOCTHIM; COCTABHBIM; UETHBIM; HEUETHBIM?
Kaxoe us yTBep:kIeHUN BepHO:

a) Jiro00oe IPOCTOEe UYMCJIO €CTh CyMMa IIPOCTBIX UHCEJI;
6) a000e YMCJO eCcTh IPOou3BedeHNe ABYX MPOCTBIX UKCEJI;
B) J1000€e YHCJIO eCTh HPOU3BEIeHNe ABYX COCTABHBIX YHCE?
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Kax maiitu cymmy, pasHOCTb, IIPOM3BEAEHNE M YACTHOE ABYX CMEIIAHHBIX UHCEJ?
Kak maiiTu cymmy, pasHOCTb, IPOU3BEIEHNE M YAaCTHOE ABYX MECATUYHBIX APobOeii?
Yro Has3bIBAIOT MOAYJIEM duciaa?

o -r
MoryT 11 3HAYeHUs BBIPAMKEHUil —r; —; |rl; v — 7 GBITH:
v

a) IOJIOKUTEJIbHBIMU;

0) oTpUllaTeIbHBIMIU;

B) HyaéMm?

Hatigure, npu Kakux m BEePHO PaBEHCTBO:
a) |-m| = m;

6) |m| = -m;

B) [-m| = |m

ChopmyaupyiiTe HmpaBuUa CIOKEHHS, BBLIUNTAHWUA, YMHOMKEHUA U JEJIEHUS UYHCe]
C OAMHAKOBBIMM 3HAKaMI; PA3HBIMHU 3HAKAMU.

Kax HaspiBaioTCsd KOMIIOHEHTHI M PE3yJbTAT CJI0KEHMN; BBEIUNTAHUSA; YMHOMKEHIST;
neyieHus?

ITo xarkomy mpaBuMJIy BBIIOJNIHAETCA PACKPBITHE CKOOOK, Ilepe]; KOTOPBIMH CTOUT
3HAK <«ILJIIOC»; 3HAK «MHHYC»?

HasoBure mopsamok meiicTBuii OJisi BhIPaKeHNs 0e3 CKOOOK, B KOTOPOM €CTh BBIUM-
TaHMUe, JeJieHUe W BO3BeJleHHe B KBajapar.

Ilo xakomy mpaBuJIy HaAXOIUTCH:

a) HEMBBECTHOE CJIaraeMoe;

0) HeM3BEeCTHOE yMeHbIIIaeMoe;
B) HEM3BECTHOE BBIUYUTAEMOE;
T') HEeM3BECTHBIA MHOKUTEJb;
II) HEU3BECTHOE [eJINMOE;

€) Heu3BEeCTHBIN eJIUTeJb?

Kax masbIBaioTcs MOXOXKHe CBOMCTBA (3aKOHBI) CJIOMKEHUS U YMHOMKEHUS, KOTOPbIe
Bbl 3HaeTe? ChopMyupyiTe MX W 3AIMUIINATE C IIOMOIILI0 OYKB.

Kakoe cBOIICTBO Ha3bIBAIOT PacIpeeIUTEeJIbLHBIM 3aKOHOM YMHOYKEHUS OTHOCUTEJb-
HO cJIOJKeHUsA; BbluuTauus? ChopMyaupyiiTe ero u 3alHUINUTE C IIOMOIILI0O OYKB.

Yro BHAYUT CPABHUTH ABa pasamdHbIX uucaa? ChopMmyaupyiiTe mpaBuiia CpaBHEHUA
IeJIBIX YHUCeJI.

Yro Takoe UMCIOBOE PABEHCTBO; UMCJIOBOE HEPABEHCTBO?
Yro Takoe KBaApaT HAHHOTO UMCJa; Ky0 ZAHHOTO umcJa?

Yro Taxkoe oTHoIleHWe ABYX uwuces? IlpuwBenure mpuMepbl OTHOIIEHUSA NBYX BEJIU-
YUH.

Yro Taxkoe mpomopruAa? IlpmBeauTe mpuMep MIPOHOPIIMY W HA30BUTE €€ cpemHue
¥ KpalHue UJIeHBI.

CohopmyaupyiiTe OCHOBHOE CBOMCTBO IIpOIOpIuu. IIpuBeanTe MpuMepPhl €ro MCIIOJb-
30BaHUAA.

Kaxoe uwmciao maswIBaioT gesauTesieM aanHoro uuciaa? Kax HaliTu HambosbIuii 06-
UM JeJUTeNb?

Kaxkoe umciio HasbIBalOT KpaTHBIM AaHHOTO umcia? Kak maiiTu HaumMeHbIlee 00IIee
KpaTHoOe?

IIpusHaku mesuMOCTM HA Kakwue uucjia Bbl 3Haere? ChopMyaupyirTe ux.
Yro 3HAUUT pas3fgejnuTh C OCTATKOM OJHO YMCJIO Ha aApyroe?
Yemy paBHO [OeJIMMOE, €CJIU M3BECTHBHI NeJUTEe/b, HEIOJHOe YACTHOE M OCTATOK?
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B.33
B.34
B.35

B.36
B.37
B.38
B.39
B.40

B.41
B.42
B.43

B.44

B.45
B.46
B.47

B.48
B.49
B.50
B.51

B.52

B.53
B.54
B.35
B.56
B.57

B.58
B.59
B.60
B.61
B.62
B.63
B.64

B.65

BOIIPOChl N 3AQAYU HA [NIOBTOPEHUE

Yro Takoe OoOBIKHOBEeHHaA APoOL? UTOo BhIpaskaeT e€ 3HaMeHATeJb; UHCJIUTEb?
Kakasa npo06bp HasbIBaeTCs HTPABUJIbHON; HEIPABUJIBHON?

Kak maiiTu meaymoo u IpoOHYIO YacTU HeIpaBUILHOM apodu? UTo Takoe cMeIlllaHHOe
qucjo?

Kak cpaBHuBamT cMmelllanHble YucJa?

CohopmyaupyiiTe 0OCHOBHOe CBOIiCTBO apobu. I'me oHo mpumeHsaercs?
Kakaa npo6bp HasbIBaeTCsa MECATUUYHON?

Kak cpaBHuUBa0OT gecAaATHYHBIE APOOM?

Yro 3HAUUT OKPYIVIUTH HATYPAJbHOE UWCJIO WIN AECATHUYHYIO APOOL A0 JAHHOTO
paspana? Kakue mpaBuja OKPYIJIeHUs BbI 3HaeTe?

Yro HA3BIBAIOT CPESHUM apUPMETHUUYECKHM HECKOJbKUX UMnces?
Kak mafitu apobb OT umcjia; YKUCIO II0 3HAYEHUIO ero Apooum?

Kak maifitm macimTa® KapThl; PacCTOAHNE Ha MECTHOCTH, COOTBETCTBYIOIEE PAaCCTO-
AHUIO HA Kapre?

Yro 3HAUUT CPAaBHUTH JBa oTpe3ka? KaKue oTpesKu Ha3bIBAIOT paBHbIMuU? B Karmx
eNUHUIIAX M3MepseTcs IJIUHA OTpe3Ka?

CKOJIBKO IPSAMBIX IPOXOAUT Uepe3 OBe TOUKMU?

Kaxue mpsamble u OTPe3KM Ha3BIBAIOTCSA MEPIEHANKYIAPHBIMU; MapajiebHbBIMU?
Kaxwue muoroyrosbHuKU Bbl 3Haetre? UTo Takoe mpsaMoyroabHUK? UTo Takoe KBa-
apat?

Kakue MHOTrOyroJibHMKYN HA3BIBAIOT PABHBIMI?

Yro Takoe OKpYyKHOCTH? UTO Takoe IEHTP OKPYKHOCTH; PAIUYC OKPYKHOCTHU?
Yro Tarkoe kpyr? Uro Taxkoe cexTop Kpyra?

Yro Taxoe mepumMeTp MHoroyroiabHuKa? HaszoBure GOpMyJIbl IJisi BBIUMCIEHUS IIe-
puMeTpa IPAMOYTOJIbLHUKA U KBaapara.

HasosuTe opmMyJsibl s BBIUMCICHUS AJUHBI OKPY:KHOCTU. UeMy paBHO OKpyTJie-
HUe umcjga T OO0 COTBIX?

HasosuTe (popMysbl AJA BBIUKUCIEHUS ILIOIIAAU MPAMOYTOJbHUKA W KBaapara.
HasosuTe (popmMysbl A BBIUMCJIEHUS ILJIOIAAU Kpyra.

Kaxwue cBoiicTBa mpsAMOYTroJbHOTO HapaJiiejenunena Bbl 3HaeTe? UrTo Takoe Kyo6?
KaxoBbsl opmMyabl a1 o0béMa MPSAMOYTOJBHOTO Mapasiiesenunena u Kyba?

Yro Takoe OykBeHHOe BbIpakeHHe? Kaxk m3 OYKBEHHOT'O BBIPAKEHUS II0JIYYAIOTCS
YKCJIOBBLIE BBIPAKEHUA?

Yo Ha3BIBAIOT KOS(MPUIIMEHTOM BBIPAKEHU?
ChopmyaupyiiTe IpaBUJIO IIPUBEIEHUS MOMOOHBIX CJaraeMbIX.
Yro Takoe (gopmysaa?

Yro Takoe ypaBHeHue? UTo 3HAUUT PEINUTL ypaBHeHUe?

Yro Takoe KOOpAMHATHAA IIpAMasd?

YTo Takoe KOOpAMHATHASA ILJIOCKOCTB; CHUCTeMa KOoOopAmHAaT?

CKOJIBKUMU UYHCJIAMHU OIIPEAeseTCs ITOJOKeHNe TOUKU Ha KOOPAUHATHON HPAMOIL;
Ha KOOPAMHATHOM MJIOCKOCTU?

Kax mocTtpouTs TOUKY MO €€ KoopamMHaATAM Ha KoopamHaTHOMH rmiockoctu? Kak Ha-
3BIBAIOTCS OTU KOOPAUHATHI?
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N 3apaum
K’

[1.1 Brmmonxrure neticrBums:

1) (1,8 + 1%) : (1,8 - 1%); 3) (23 - 15%) : (—5%);
2) (1,5 + 1%) : (7,6 - 5%); 4) (19 - 13%) : (—7%).

1.2 Bamummure MHOXeCTBO HATYPAILHBIX UNCeJ, KOTOPbIe PACIIOJIOMKEHBI MKy UHCJIa-
mu 31 u 65 u kparHbI: a) 7; 6) 3; B) 9; T) 5; m) 2.

MN.3 Ona uucen 12; 36; 90 BRIMUININTEe BCe UX AeJIUTENH.

[1.4 Bwrumcaure:

17 55
1) 11- 1.2 - 15,3; 3) 19 - 277 — 39,4;

4 7 2 5 3 2
— . 4, « — . s T = —; , o« — o 2, . —_— - —.
2) 37 5 35 8,75 5 32 4) 6,8 13 7 325 55 175
[1.5 TIpu orupaBKe HIIEHUIILI U3 3JI€BATOPA UCIOIb30BANN 15-TOHHBIN rpy30BuK. CKOJIb-
KO II0E3I0K HYKHO CAeJaTh IPY30BUKY [JIf BBIBO3a IIIIEHHUIBI 06b6MoM 187 500 M2,

3
ecJ Macca OJHOTO KyOomeTpa MIINeHHUIIbI 1 T?

[1.6 Ha pucymke 1 moxasaHa 3aBHCHMOCTBL TeMIIEPATYyPBLI PACTBOPA OT BpPeMeHU IIpPOBe-
IeHUs XUMHUUYeCcKOoro ombiTa. OnpemenanTe mo rpauKy:

a) B KaKoe BpeMs OIIbITA TeMIepaTypa Oblja caMOMl BBICOKOIL;

0) CKOJILKO MUHYT TeMIeparypa Oblaa Beime 37 °C; 39 °C;

B) CKOJIBKO MUHYT TeMIIepaTypa MOBBIIIAJNAaCh; MOHMIKAJIACH;

I') uyepe3 CKOJBbKO MHUHYT IIOCJIe Hauaja OIBITA TeMIeparypa ObLia Humxe 37 °C;
I) 4epe3 CKOJBLKO MUHYT IIOCJe HadaJa OIbITa TemIeparypa Owuia 38 °C; 37 °C.
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n.7

Nn.s

n.g

n.10

n.it

n.13

BOIIPOCbI U 3AAAYN HA [IOBTOPEHUE

ITocTpoiiTe crosmbuaTyio AUarpaMMy MaKCUMAJIbHOU HPOMOJIMKUTEJILHOCTH KHU3HU HEKO-
TOPBIX *KMBOTHBIX II0 CJIEAYIOIUM HaHHbIM: Oeremor — 50 jer, 606€p — 20 jet, mesnb-
¢ — 75 ner, 3asam — 11 jer, kopoBa — 35 ujer, jgeB — 30 Jer, ciior — 80 Jer.

Ha pucynke 2 mzobpaskéH rpa@uir 3aBHCHMOCTH TeMIIEPATYPhI BO3AyXa OT BPEeMEHU
B TeueHUme CcyTOK. Mcmoab3ysa rpauk, HanguTe:

a) Korja TemIepaTrypa Bosayxa Owima pasHa 0 °C; 3 °C; -3 °C; -7 °C;

6) Temmepatypy Bo3ayxa B 3 u; B 11 u; B 20 uj

B) KOI'Za TeMIlepaTypa BO3AyXa He MeHSJIach;

r) Korjga TemiiepaTypa Bo3AyxXa ObLIa OTPUIATEJBLHON; IT0JOKUTENIbHOM’;

) Korja TeMIlepaTypa BO3[yxXa IIOHMKAaJach; IIOBBINIAJIACD.

YA
g9
77§ ‘
-
7,%)*‘5 //
7,02) }3 / \\
SRR \
/ T~
;
1t 2 4 6 819 12 14 16 18 20 22 24 ¥
i / Bpemsi, 4
-31 /
|
=5 /
} A\ //
=
Puc. 2

Haiinure sHaueHue BLIpAKEHU:

1) 4,2 - (12 - 12,9) — 15,6 - (6 — 5,8); 4) 4,242 : 0,7 + 3,9 - (8 — 5,4);
(- Z 09 (0.2 . (-3). 12 (8 _g4. 7.
2) 0,1092 : (-0,21)— 0,9 - (-0,2) ( 5), 5) lg (5) 93 P
6 3\
3) -108 : 75 — (2,43 + 3,9 - 0,2); 6) —7,2: 77 —12,8 - 7l
Haiigure 3mauenue apobu:
3,636 - > 05814 - ="
a) ——2; 0) ———
10,1 3,06

Haiinure 3sHaueHMe BBIPpAKEHUSA C IIOMOINBIO KaJbKyJATOpAa:
a) (4,78 - 6,18) : 7 + 20 - 0,42 : 0,525 + 17,93 — 33,43;
6) (16,65 : 0,72 + 15,4 : 11) - (235,2 : 0,7 — 83,6) + 4,89.

I/ICHOJII)3YH BbIUMTaHMeEe, CPABHUHTE UYMCJia:

a)éﬂé; 6)1HH; B)_iI/I—é; r)—§n—i.
8 5 12 18 13 9 9 105
HNmeer nm ock (ocm) cuMMeTpuu:
a) OTpPe3oK; I') Pa3HOCTOPOHHUII TPEYroJIbHUK; K) IPSAMOYTOJIbHUK;
6) ayu; ) PAaBHOCTOPOHHUI TPEYyTroJbHUK; 3) OKPY’KHOCTB;
B) IIpAMasd; e) KBajapar; u) Kpyr?

Eciu ¢purypbsl mmMeOT oCcM CUMMETPHUHN, M300pasuTe UX B TETPaIU.
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Hapucyiite ¢purypy, nmerIyo:

a) oChb CUMMETPUU; B) OChb CUMMETPUU U IEHTP CUMMETPUU;
0) IeHTP CUMMETPUH; I') 4eThIpe OCHU CHUMMETPUU.

3a Tpu gHaA axTta npomraa 193 km. HaliguTe, CKOJIBKO KHJIOMETPOB IIPOXOAMJIA AX-

Ta KaXKIBbII [eHb, eCJM BO BTOPOH AeHb OHA IIPOIILIA g, a B Tperuit — 90 % pac-
CTOSTHUS, MPONAEHHOTO 3a IIePBLINA [IeHb.
Brruucaure:
a) (91,2 : 19 — 4,7)-100 : 0,01 — 999;
6) 10,44 — (51,224 : 0,4 — 2,9-19,2) : 22 + 11,27;
B) (3,333 : (-1,1) + 2,3-(-5,3) + 5,86) : 3,9;
r) 8,4-(-0,3) : 0,18 — 5,6 : (-2,8)7,4.
HaiinuTe 3HaueHMe BBIPpAKEHU:
12 7 4 (2 1 2 7 1\
a) ﬁ( lﬁ)+5,88.( 14,7) - 0,1; r) 23.13 55 4? s (15) ;
3 2 3 3 5 4 14 7 1
6) (8—51) 254‘(8—63)11, I) —g E—g.(—ﬁ)—Fﬁ,
3 (.2 .2\ .5 2 (J1V¥ 5 1,9 _3

HafI].'[PITe OTHOIIIeHMNe 4YrcCeJl 1 CPaBHHUTE MX:
17 . 13 _ 11,

0,51 u 1, ;

2) " 35 B 16 " 13
11 _ 13 15

6) g1 u 0.56; TS

Bpuraga ceapminkoB e:xenHeBHO cBapuBaja mo 0,32 KM rasompoBoga. Ha cBapky
Y KM rasompoBoja ObLIO HOTpaueHo a AHeli. Bripasure y yepe3 a u HaliauTe 3HA-
yeHHe y nupu a = 1; a = 4; a = 6. fBiugerca ju sTa 3aBUCUMOCTb HPAMOI IIPO-
HOPIIMOHAJIBHOCTHIO?

Ilromanb IPAMOYIOJIBHOrO crosia paBHa 105 M2, a [IMHA ¥ IMUPUHA 1L CM U M CM
cooTBeTcTBeHHO. Haligute n, eciu: a) m = 3; 6) m = 5; B) m = 15; r) m = 21.
Sanuinure GOpPMYyJaYy 3aBUCHMOCTH I OT m. SIBjasdercsa jix sTa 3aBUCHUMOCTH O00pPaTHO
TIPOTIOPIIMOHATBHOM ?

Haiinure x m3 mpomopiium:

2) x—0,7 _ 57, B) x+015 _ x—-24,
x+ 0,3 4,77 4,1 24

6) 19,6 47,25 | - 2x — 4,16 _ 5x — 6,16
x— 24 x+1,3’ 24 0,7 )

Kakoit nyts mpoiigér mermexon 3a 9,25 u, ecam 3a 3% v ou mpoiéa 15 xm?
Macca usioma cocraBasgeT 0,2 Macchbl BBINIEUEHHBIX KeKCcOB. CKOJBKO KUJIOTPAMMOB
KEeKCOB MOJIYUUTCS, €CJIU B3ATh 5% Kr msioMma? CKOJIBKO M3I0Ma HALO B3ATb, UTOOBI
Boinleyb 40 Kr Kexcos?

IIpoBenuTe OKpysKHOCTHL pamzmycoM 1,5 ¢cM ¥ HOCTPOIiTE OTPE3OK, AJHMHA KOTOPOI'O
paBHA IJIMHE OKPYYKHOCTU (AJUHY OKPYKHOCTU OKPYIJINTE OO NECATHIX TOJEeHN caH-
THMeTPAa).
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BOIIPOChI N 3A0AYU HA [NOBTOPEHUE

CpaBHHUTE ILIOIIAAL KPyra, pagmyc KOTOpPOro 2 €M, U ILIONAAb HPAMOYTOJbLHHKA
co croponamu 5,148 cm u 0,237 mm.

Kakoii xosppuiineHT vy BhIPpaAKEHU:

a) ba; 0) —2,5y; B) n; r) —2; n) —4,5x - 4y?
Kakue mpaBuyia nIpuMeHAOTCA OJIA PeIleHUsa YpaBHEHU:
1

a) 4z + 23,5 = 3z; 6) —5z = 135?
Haiinure 3mavueHue BbIpaKeHU:

20 1.2 _ o4 7) _ o0, .al _ _ol). 1,
a) 31 (105.115 29+39) 26, B) 25,48 34 (3,75 26)'6’

1 5 1 2 6 1 15
1
BoiuncianuTe 3HaueHue BBIPAMKEHUA IIPU a4 = 3, a = —3, a4 = §:
a) 3a%; 6) —%az; B) gaz; r) —%a'?’
VYipocTtuTe BhIpakKeHMe M HAHUAWTE ero 3HaueHue HIpU a = —2%:
1 1 1 1 1 2

Pemure ypaBHeHUE:

1) 7 (x—4)—-7=8(x — 4);

2)6:(x — 7))+ 13x =T7-(2x — 6) + 27T;
3) (1,3y — 5,9):(-3,5) = 6,8y — 11,13;
4)1,2-(z -2,1)=1,3: (2 - 1,6) — 0,52.

KopsuHKka ¢ AByMsa OAMHAKOBBIMU ILIHAMI mMeeT Maccy 9 Kr. Haifimure maccy abI-
HU, ecjii eé Macca OOJIbIlle MAacChl KOP3UHKHK Ha 3 KT.

IIBa aBTOOyCa M MapIIPyTHOe Takcu MoryT mepeBe3tu 106 uemoBex. MapiupyTHoe
TaKCU MOKET TmepeBe3Tu Ha 29 UesloBeK MeHbIe, ueM aBTOOyc. CKOJIBKO UeIOBEK
MOJKeT IepeBe3Tu aBToOyC?

3a Tpu gHa aBToOyc mpoexaa 1520 kM. Bo BTOpoi#l meHb OH mpoexan Ha 80 KM
MeHbIIle, UeM B NEPBBINI, a B TpeTuit — B 2 pasa OoJibllle, ueM BO BTOpoii. CKOJIb-
KO KIJIOMETPOB IIpoexajl aBToOOyC B IIePBLIA HOeHb?

Muria mpouuTas aBa paccKasa W IIOBecTb. BTopoii pacckas Obla B 3 pasa GoJbIlie
IIepBOTO pacckasa, a IepBBIN pacckas — Ha 175 cTpaHur MeHblle noBecTu. CKOJIb-
KO CTpaHHUI[ B KasKIOM paccKase M IIoBecTu, ecau Muirma mpounrtaa 215 crpanwuir?
Haiigure KopeHb ypaBHEHUS:
3 1 3 4 1

a) cx +56-x - T—-=1-_x+ 5-x;

) 7 2 4 7 47

1

1 4 5 1
6) 5 252 + 462 = 752 GEZ + 65,

2 1 1 6

r)2—(1 p+ ) 21=4,p - 6.
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Ilnomianes AByX IIOJied, 3aceaHHBIX IIOJCOJHEeYHUKOM, paBHa 80 ra. Ha omuom moJie
Cc KasKIoro rekrapa cobpanu 3,6 T cemsaH, a Ha aApyrom — 4,2 . Hafigure mioianb
KaKJOTO IIOJISI, eCJIM C IIePBOTO II0JIA cobpasm Ha 63 T MeHbIIe, YeM CO BTOPOTO.

B oxmoM pesepByape xpanmioch 48 000 m® medru, a B gpyrom — 48 480 m3. Ilo-
cJie TOTO KaK M3 IePBOTO pedepByapa B3Aau HepTy B 2 pasa MeHbINlE, YeM U3 BTO-
poro, B IepBoM oKazasock Ha 10 M® Gosbmie, yem Bo BTopoM. CKOJBKO HedTH B3s-
Ju U3 KayKIoro pesepByapa?

ITepumerp Tpeyrombuuka ABC pasen 154 cm. Haiigute cropory AC, eciiu cTopoHa
BC wenbimie cropoabl AC Ha 33 cMm, a ctopoHa AB 6oubliie ctopoHbl BC Ha 4 cwM.
Haiinure Tpu mociemoBaTeIbHBIX IEJIBIX YHCJA, €CJAW MX CyMMa paBHA —3.

Haiigure cemb mocJjenoBaTebHBIX II€JBbIX YHCEJ, €CJIM UX cymMMa paBHa —42.

Ha aBToOyce [enmc mpoexay Ha 7 KM O0OJbIlle, YeM IIPOIIEJ] MeIKOM, KOTaa OT-
mpaBucAd K Opyry B roctu. Ero myThb coctaBua 606l 150 KM, ecou ObI OH IIpoexal
Ha aBTOOyce paccrosaume B 10 pas OoJibille M IIPOIIEJ MHEIIKOM B 6 pas 0Oojbiile,
yeM B AelicTBUTeJbHOCTuU. Hatigmre paccrosume or goma lleHmca mo moma apyra.

Kax maiitu: a) gpo6b oT umciia; 0) YMCJIO IO ero Apodum; B) mMacinTad KapThl; I') pac-
CTOsTHVE HAa MECTHOCTM 10 M3BECTHOMY PACCTOAHUIO HA KapTe W MacIiTaldy KapThi?

. 3
3a 5 nmHeii Oblja IIpou3BeleHa oOpes3Ka s0JOHL Ha 7 miaomaau caga. CKOJIBKO I'eK-

TApOB caja o0pe3ayii eXeIHEBHO, eCJAN KaXAbIM JeHb o0pes3asu OLUHAKOBOE KOJIH-
yecTBO A0JIOHBL, M ILJIOINAAL A0JOHEBOro cama paBHa 73,5 ra?

Pemure aBymsa cmocobamu 3amauvy.
. 2 o . 1
a) B 6ackeT0oaIbHON CEKITUU 3aHUMAETCS 7 yJalqnuxcs, a B BOJIEHIOOJBHOM — 3

OcranpHble 3aHUMAaOTCA (yToosoM. CKOJBKO yUaIIMXCA 3aHUMaeTcss (yTO0JI0M,
ecJii B CIOPTUBHBIX CEKIIUAX 3aHuMaeTcsa 63 yuarmuxcs?

6) Tperbio YacThb CMeTaHBI OTHPABUJIN B MarasuHbBI I'Opoja, MATYI0 — B ApPyTrue pe-
T'MOHBI, OCTAJbHOE PAa3JIOYKUJINU IIOPOBHY B IIATH XOJIOAWJIbHMUKAX Ha cKJage. CKOJb-
KO CMeTaHbI ObIJIO B KasKJIOM XOJOOMJIbHHKE, €CJW MOJIOKO3aBOJ M3TOTOBUJI 2,25 T
cMeTaHbI?

CKoJBbKO yuamuxcs B mikoJie, ecau HopMmbl I'TO cmaBanm 430 yuammxcsa U He caa-
Basu HOpMBI I'TO 14 % Bcex yuamuxcsa?

BecHoit Kakmoii 13 TPEX I'PYIII IMKOJbHHUKOB ObIJI0 M3T0oTOBJEHO mo 10 cKBOpeuHH-
KoB. B mikosbHOM aBOpe pasBecusu 20 % CKBOPEUYHHUKOB, a OCTaJbHbIe — B ITapKe.
CKOJBbKO CKBOPEUHUKOB Pa3BEeCHJIM B ImapkKe?

s merckoro caza Owblmo 3akymyieHo 180 wurpymmexk. I3 aux 80 — HacTOJBHBIE
HUIPHI. RaKOfI IIPOIIEHT BCE€X HUIDYIIEK COCTABJAIOT HaCTOJIBHBIE I/II"pBI?

Ha mKoJBHOM ABOpe 3acesyn KIyMOy momaznbio 50 M2 cMechlo acTp, KOTOpas Co-

1 1 .
cTOsNIA U3 0esIBIX acTp, 3 KPacCHBIX acTp u 50 % cupeuneBbix. Haiinure, CKOJIb-

KO I'paMMOB Ka’KJOro BHIa acTp Kymnuiau, ecau Ha 10 m? BoiceBasiu 1,8 T cmecu
CeMsaH.

a) Ha xkoopamHaTHOU mpsaMoil ormeTbTe TOUKuU: A(—6), B(Z%) n C(-1,7).

60) Ha xoopamuaTHO# mJJaOoCKOCTH oTMeThbTe Toukm: K(—2; 7), N(-3; 0) uw M(0; 7).
Hasosure abcruccy m opamHATY KaKIOW TOUKMU.
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Ha xoopamHaTHOI IIJIOCKOCTH IIOCTPOITE TPEYroJbHHUK c BepinmuHamu M(3; —5H),
N(-5; 3) u P(-3; 5). Ilo pucyHKy HaiifuTe KOOPAUHATHI TOUEK II€PeCcCeueHrsi CTOPOH
TPEYTOJIbHUKA C OCAMU KOOPAWHAT.

Ha xoopaumHaTrHOii miaockocTu orMmerbTe Touku A(—5; 7), B(-3; 4), K(-3; —4) u
COeIUHUTE UX OTpe3KaMu. VamMepbTe TPAHCHIOPTHUPOM YIJbI TpeyroabHuka ABK.

IToctpoiiTe kxBagpar MNPK, eciu M(-2; 4), N(2; 8), P(6; 4) u K(2; 0). ITpoBenu-
Te oTpe3Kku uepe3d ToukKu M m P u Ttoukm N m K. Halimure mo PUCYHKY KOOPIU-
HaTbl ToukKu O, B KOTOpOii mepecekarorca orpesku MP u NK.

IIpoBenuTre oKpy:xkHOCTL ¢ HeHTpoM B Touke O(0; —4) paguycoM 5 eIMHUYHBIX OT-
peskoB. Mcrmonb3ysa PUCYHOK, 3aNHUIIINTE KOOPAWHATHI TOUEK IIepeceueHUs OKPYIK-
HOCTH C OCAMHU KOOpAWHAT.

OrmerbTe BepmuHbI Q(3; 7), R(8; 2) m T(3; —3) xkBagpara QRTS. Ilo pucyHKy
HalAuTe KOOPAMHATHI BEPIIUHBI S.

Karamapan gBurasica mo ozepy t 4 co cKoOpocTbio 15,5 KM/4. 3anummure GopMyay
IS BBIUMCJEHUS TyTH S. SIBasieTca ju sTa 3aBUCUMOCTL HPSAMOIT miam oGpaTHOMN
IPOIOPIINOHANLHON 3aBucuMocThi0? CocTaBbTe TabaMIy 3HaueHUit s mpu ¢t = 1 u;
t =2mu;t =4 u; t =6 u. ITocTpoiiTe rpapux ABMKEHUS KaTaMapaHa.

ITpu penenuu Gosibillero umcsiaa Ha MeHBIIIee B YACTHOM IIOJIy4aeTcs 3 W B OCTAT-
Ke 4. Hatigure sTt; umcsaa, ecam UxX cymMma paBHa 64.

Or mpuuajsa OCYIIeCTBUJIM CILJIaB Jieca CO CKOPOCThio 5 KM/4. Uepe3 4 u Bcaen 3a
HUM BBIILIa 0ap:ka, coOCTBEHHAsS CKOPOCTh KOTopoii paBHa 14 xMm/u. Ha Kakom
paccTosHUM OT IpuUYasia 0ap:Ka JOTOHUT CILJIaB?

Hascrpeuy apyr apyry ums ABYX IIYHKTOB, PacCTOSHME MeXXAY KOTopbiMu 34,5 KM,

5
BbI€XaJI BEJIOCHUIIEOVCT WM MOTOIIMKJIVICT. ,HO BCTpPpeUYN BEJIOCHUIIEOVICT IIpOoexaJi ﬁ oy-

™1 MoTonuKJaKCTa. CKOJIBKO YacOoB ObLI B IIYTH MOTOI[MKJINCT, €CJN €ro CKOPOCTH
Ha 32,5 KM/4 GOJIbIlIE CKOPOCTHU BeJIOCUIIeqrCcTa?

OT aByX cTaHIUIi, pacCTOsIHME MeXAy KoTopbiMu 750 KM, OZHOBPEMEHHO HaBCTpe-
gy APYT APYTY BBIIILJIN [OBA TOe3a — NaCCAKUPCKUU M CKOPbIA. CKOPBIA mOe3n
IIEJ CO CKOPOCThIO 75 KM/4. Uepes CKOJIBKO YaCOB II0e3[a BCTPETUJIUCH, €CJAU U3-
BECTHO, UTO CKODBII I10e3[ MO BcTpeuu mpoiréa B 1,5 pasa GoJibille, yeM IIaccasKup-
ckuii? C KaKoil CKOPOCTBHIO NBUTAJICS ITACCAXKUPCKUM moesn?

ITocTpoiiTe mepreHAUKYIAPHBIE IPAMbBIE, OTPE3KU, JIYUMN.
IlocTpoiiTe UeThIpe mapajaeJbHBIX OTPE3Ka.

IToctpoiite yron ABC, pasubIH 70°. OTMeTbTe Touky N, He JIeKaIlylo Ha CTOPO-
HaX 3TOT0 yIJja, W IPoBeauTe uepes TOUKYy N IpsMble, HapaJjeibHble CTOPOHAM
yraa ABC. WsmepbTe yroa N.

1) IMocTpoiiTe TpousBONBbHBIA Tynou yroa MND. OrmeTbTe TOUKY A, He JIEXKAIIYIO
Ha CTOpPOHAX JTOTO yIJia, W IIPOBEAUTE Uepe3 He€ IMpPsIMble, MepPHeHANKYJIIDHBIE CTO-
pouam yraa MND. UsmepsTe yriabl A u N, Haigure cymmy yraos N u A.

2) ITocTpoiiTe TPou3BOJbHBIN OCTphIii yroa ABC. OrmerbTe TOUuRy K, He JieKaIlyio
Ha CTOPOHAX JTOTO yIJIa, M IIPOBEAUTE Uepe3 He€ NMPSAMbIe, IePHUeHANKYJIAPHBIE CTO-
pouam yraa ABC. UsmepsbTe yrabel B u K, HauTe CyMMy 9TUX YTIJIOB.

3) CmenaiiTe mpeaIioyioOsKeHUE.
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OrmetrbTe TOukKM M(-3; 6), N(5; —10), Q(-7; —6), R(5; 0), S(-11; 2), T(-1; 7),
P(3; 2), Z(6; 11), A(-5; 5) u C(—8; —4) Ha KoopAMHATHOI ILIOCKocTu. IIpoBemuTe
npambeie MN, QR, ST, PZ u AC. C mOMOIIbI0 UEPTEKHOTO TPEYTOJbHUKA U JIU-
HEeWKW HaWAuTe IMPAMBIe, NMapajjejbHble U NepIeHINKYJAApHbIe Ipyr apyry. Ompe-
JeJinTe II0 PUCYHKY KOODAUWHATHI TOUKM IlepeceueHUs NpsaMoil PZ c ockio y u npsd-
Mol QR ¢ ochIO X.

depmep cobpaa ¢ 9 ra 315 T osoieii. KoncepsHsblil 3aBog Kymmia 55 % coOpaHHBIX
depmepom osBoireit. Ha CKOIBbKO TOHH OBOINeil GOJIbIlle KYIMUJI KOHCEPBHBIM 3aBOJ
y (pepmepa, ueM y Hero ocrayioch? Haligure ypoKaliHOCTHL OBOIIEH.

B mome m3 240 KBapTuUp TPEXKOMHATHBIE KBAPTHUPBLI COCTABJIAOT 15 % Bcex KBap-
2

THP U o YHCJIa OAHOKOMHATHBIX KBADTUD. OcTrajpHbIe KBAPTUPLI ABYXKOMHATHBIE.

Haiinure, CKOJIBKO B JOMe ABYXKOMHATHBIX KBapTHDP.

Hanma npamoyroabHuka 40 cm, a mwupuua 10 cm. [Iauny ymeubimuaum Ha 20 %,
a mupuny yBeamuuau Ha 20 %. Ha CKOJIBKO IPOIEHTOB M3MEHWJACH ILIOIAlLb
IPSAMOYTOJbHUKA?

ITocsie 3amMeHBI CTaHKAa BBIIYCK OpoAyKmuum BbIipoc Ha 30 %, a mocje ero yco-

BepIlleHCTBOBaHUA — einé Ha 5 %. Ha CKOJIbKO IPOIEHTOB BO3POC BBIIYCK IIPO-
OYKIUn?

. 1 . . 2 o
B nepsoiii gens Tama mpouwnrana 5 BCeil KHUI'M, BO BTOPOil — 9 BCeil KHUIU.

ITocae sToro eit ocrasocs mpouuTtarsh eineé 88 crpanui. CKOJIBKO CTPAHHUIL B KHUTre?

. o o 4
B mepsBruIii geHb cO MIBEHHON (PaOPUKU OTIPY3UIN o VUMEIINXCA KOMIUIEKTOB II0-
CTeJIbHOI'o 0ejibsi, BO BTOpPOi meHb orrpysuiau 0,3 ocrarka. CKOJBKO KOMILIEKTOB
Gesbsa OBIIIO HA CKJIAAE, €CJU BO BTOPOI JAeHb oTrpy3uau 120 KOMIIJIEKTOB 06eibs?

. .. . 7
Ha saBom mpuBes3su 3 MAaIlWHBI CaXapHOI CBEKJBI. B IepBoOil MalinHe OBLIO )

. . . ., 3 . . .
BCell BLIDAIIEHHON CBEKJBI, BO BTOPOfl — o BCeil CBEKJBI, a B TpeTbell — Ha 1T
MeHbIIle, ueM BO BTOPOii. CKOJIbKO TOHH CBEKJbBI MpuBea3au Ha 3aBojA? CKOJIBKO TOHH
caxapa IIOJYUYHTCS M3 DTON CBEKJIBI, ecau 84 % VYIIJIO HA OTXOLbI?
B mauase roma ass KJjacca ObLIM 3aKyILJIEHBI TeTPaAu B KJETKY W B JIMHEHUKY.

. 3
K xomIly roga KoJmM4yecTBO M3PACXOMOBAHHBIX TeTPaAeil B KJIETKY COCTAaBUJIO - BCeX
. . . 5 .
B3aKYILJIEHHBIX TeTpajeil, a KOJIUUeCTBO TeTpanell B JIUHEHKY — 14 BCeX TeTpajeii.
CKOJIBKO TeTpajel OCTaJIOCh, €CJU TeTpalell B KJIETKY ObLIo m3pacxomoBano Ha 10
0oJibllle, UeM TeTpamell B JUHENKY?

B mikospHOIT 60MOIMOTEKE KHUTH C XYTOKECTBEHHBIMMU ITPOU3BENEHUAMM COCTABJIA-

3 3
0T Z BCeX KHUT 61/16JII/IOTeRI/I, HaAY4YHO-IIOIIYJIAPHBIE KHUTKW COCTABJIAIOT E OT 4UmcC-

Ja XYIOOKEeCTBeHHBIX, a ocTajlbHble 160 KHuUr — cnpaBouyHuUKH. CKOJBKO BCEro
KHUT B OubamoTere?

Tunorpadusa moayumaa 12,5 T oOymaru. 3a aBa AHA m3pacxomoBaau 36 % Bceii 1o-
JYUYeHHOM OyMaru, IpudYéM BO BTOPOM [eHb ObIJIO M3PAacXOJ0BaHO OyMaru B IOJITO-
pa pasa OoJibIilie, ueM B IepBbIii AJeHb. CKOJIBKO OyMaru mspacxomoBasia Tumorpadus
B TEPBBIH IeHb?
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1
3a geusn sacamuau 90 % Bcero xapTo@eSIbHOTO IIOJA ILIOIIAABIO 25E ra. Ilo obGe-

5
ZICHHOTO TepephiBa 3aCafjiiiM o IUIOINAZM IOJIA, 3aCAMKEHHOTO Ioce 00eeHHOoro

nepepbiBa. CKOJIBKO TeKTapoB KapTodesis 3acaguy OO0 IIepepbiBa U CKOJBKO II0CJe
nepepsiBa?

Manpuuku ot 11 go 12 jer cpasanu Hopmbl I'TO mo moATArMBaHMIO M3 BHCA JEXKA
Ha BBICOKOH IepekJannHe. HecKOJIbKO YeJOBEK BBIHNOJHUJIMN TOJBKO 2 IIOATATHBA-
HUusA, 3 nmoaTAruBanusa (OPOH30BBIN 3HAUOK) BouImoauuau 20 uesoBek, 4 mMOATATHBA-
HUA (cepeOpsHBIM 3HAUOK) — 15 uesoBeK, 7 MOATATMBAHUU (30JI0TOM 3HAYOK) —
10 uesioBex. CKOJIBKO MAJBbUNKOB yiKe HE CMOI'YT HOJYYUTh 3HAUKMU IIOCJIE BBIIIOJI-
HEHH’s 5TOro HOPMATHBA, €CJIU CpelHee UHCJO HOATATMBAHUI HA OJHOIO YYAaCTHHKA

paBHO 47
Brruucaure:
) 0,46 - > S _0,73; 17,17 : 12,
a) 0, 23 B)8 (33 o) 17,17 : 12
7 17 3
6) 5,53 : r) 0,289 : To; e) 343,4 : 14,
Brruucaure 3HaueHue BBIDAXKEHUA:
3 3
2 1 (—0.3)% _1)y _(3).
0 @3+ 03w (-3 - (3]
6) (-0,3 + 0,2)% (—l+§)3
) (_ ’ ’ ), F) 6 6 M
Brerumcaure:
1
oy 34102, 6 5,61 5y 7604
5117 90 - 15 0,12
9
BrimmosrHuTe gelicTBus:
7 2 5
a) 35 + 1,95 + 65 + 5,45; m 4.2+ 350 - (7 - 3,8);
5 2 5
6) 5,1+ 2 + 12 + 2,9; e) 33— (4; + 2,87 + 7,13);
17 15 11
B) 7% + 6,625 + 185, sx) 64 7% + 23,44;
3 11 4 1
r) 2’25+7Z_6§’ 3) 35—1,8—15.

Haiinure sHaueHMe BBIPDAKEHUA:

2) %a + 0,75a — 0,25a pu a = 0,1;

1 5
0) 4§y + lgy — 3y nmpu y = —4,8;

B) —(8,9¢ + 3,6¢c — 9,9¢) — 1,8¢c upu ¢ = -0,01; ¢ = 0,1;
r 3 - (0,8 - 1,2z — 1,5) — 1,2z ipu x = -5, z = -7,7.
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Haiinure Bce menurenu umcaa 84 u uwmcia 180.
Haiigure Bce aBysHauHble ymcja, KpaTHble ymciay 13; KpaTHble umciay 34.

Nwmeror 11 IIEeHTP CHUMMETPpHUM:

a) OTpe3oK; I') Pa3HOCTOPOHHUI TPEyToJbHUK; K) IPSAMOYTOJIbHUK;
0) Jsyu; ) PABHOCTOPOHHUII TPEYTOJIbHUK; 3) OKpPYKHOCTD;
B) mpsamMas; e) KBaJapar; u) Kpyr?

Ecau ¢urypsl mmMemT IEHTP CUMMETPUU, M300pa3uTe MX B TETPAIU.

C omHOII IOJKMN CHSAJIM 8 KHUI, a Ha APYIYI0 IIOJOXuiau 32 KHuru. Ha moiaxax
cTayio KHUT IMOPOBHY. CKOJIBKO KHHUI OBLJIO Ha KaXIOI IIOJKe IIePBOHAYAIBLHO, €CJIU
Ha OJHOM II0JKe OBLI0 B 3 pasa 0oJbllle KHUT, YeM Ha APyroii?

Otrpesoxk MN Ha 5 cMm MeHbIle oTpeska PQ. Ecau orpe3ok PR yBeJIudyuTh Ha 7 CM,
a orpe3oxk MN yseamuuTb B 4 pasa, TO UX JUHBI OyAyT paBHbI. HaligmrTe AInHBI
OTPE3KOB.

B mepBoii 6amke B 3 pasa OoJbIlle MEéna, UeM BO BTOpPOIi. Eciu ma3 mepBoii Imepe-
JOXKUTh 2 KI' BO BTOPYIO, TO Ména B OaHkax OymeT mopoBHY. CKOJIBKO MEaa B KaK-
moii 6aHke?

ITocTpoiiTe Ha KOOPAMHATHOII IJIOCKOCTU TpeyroabHuk ABC ¢ BepliIimHaMu
A(—6; —4), B(—2; 6), C(7; 2). IsmepbTe CTOPOHBI M YTIJIbI TpeyrojJbHUKa. Hatigure
0 PUCYHKY KOOPAMHATHI cepeduHbl cTopoHbl AC. O6inamaer jgu TpeyroabHuk ABC
cuMMeTpueri?

Ha xoopaunHaTHO! miockocTu orMerbTe TOuKy C(4; 4) u HauepTturte orpe3ok DE,
ecau D(—5; 5) u E(—2; —3). IIpoBeaure uepes Tourky C mnpamyo NK, meprneHguKy-
aApHyo npamoit DE, u npamyio AP, nmapaniaenabHyio npamoii DE.

Ha =xoopamHaTHO!I WJIOCKOCTH TIIOCTpoliTe TpeyroapHuKk ABC ¢ BepIImHaMu
A(-3; —6), B(2; —4) u C(—3; —4). HUcnoab3yss PUCYHOK, HAWIUTEe KOOPAWHATHI TO-
YeK, B KOTOPBIX CTOPOHBLI TPEYTrOJbHHKA IIepeceKaroT OCH KOOPAWHAT.

OrMmeTbTe Ha KoOOpAMHATHOIN ILTocKocTu Touky M(0; 6). IIpoBeaure OKPYKHOCTH
c meaTpom M pagmycom 10 eIMHUYHBIX OTPE3KOB. VICIIONIB3ys PUCYHOK, HAUIUTE
KOOPAWHATHI TOUEK IIepeceueHus OKPYsKHOCTH C OCAMHU KOODPAUHAT.

Haiinure KopeHb ypaBHEHUA:

a) 0,8 (9 + 2x) = 0,5 (2 — 3x); B) 4,2:12,6 = z :

o

6) 0,5 - (x + 3) = 0,8 - (10 — x); r)n:10=1%:5§.

CKOJBKO IIOJYUYHUTCA CYyXOPpPyKTOoB u3 3944,5 Kr A0J0K, €CJIM IIPU CYIIKe IOJY-
yaoT 18 % cyxodppykros? (OTBeT OKPYIJIUTE OO IEJbIX.)

B o6yBHOM Mmarasumue 00yBb O aereit coctaBiadeT 49,6 % Bcex map od0yBu. Ocrajib-
Hada 00yBb OJisa B3pocbix. CKOJIBKO Bcero map o0yBM B Marasuie, eCJU IJIS B3poc-
aeix 1008 map?

Typuctel miu mo Jjecy 50 % wmapiipyra, 13 % — mo ayry, a ocrajdbHble 22,2 KM
miblau 1Mo peke. CKOJMBKO KHJIOMETPOB MAPIIPYTA COCTABJAI MAPIIPYT IIO JIeCy
U CKOJIBKO IO JIyry?

Tunorpadusa B mepBbIil geHb Haneuartasna 40 % Bcex KHUT M3 3aKasa, BO BTOPOM
neab — 15 % Bcex KHUI, B TPeTUH OeHb — ocTajbHble 135 KHur. CKOJIbKO KHUT
HaleyaTaja TUIOTpagusa B IEePBBIA OeHL?
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IToesgra m3 MockBbl B CeBacTomosib Ha MalllmHe uepe3d KepueHCKUI MIPOJIUB Ha
mapome 3amumaer 27,5 u, a mo Kpeimckomy mocty — 22,5 u. Ha cKoJabKO mpo-
IIeHTOB COKpaTujoch BpeMsa moe3aku? (OTBeT OKPYIJINTE IO €IUHWUIIL.)

Kenesuas mopora MockBa — Kasaup gamuoin 790 xM ms3oOpakeHa Ha KapTe JIU-
Huel 8 cm. Kakyio AJuHY Ha 3TOM KapTe MMeeT JUHUA, m3oOpaskaioiias TpaHc-
CHUOUPCKYI0O Maructpasb, ecau e€ mauHa 9300 km? (OTBeT OKPYIrJIUTe A0 AECATHIX.)

Pemmure ypaBHeHnwme: 13 1

a) 92x — 2) + 3(3 — 4x) = 24; 0) 4(1,5x - %) - 6E =4 - (E - 1,5x).
Ornuras B 1586 r. Ilape-nymka B MockoBckom Kpemiie mmeer mmamerp crTBoJa,
paBubi 1,2 m. Hailigute OJIWHY OKPYsKHOCTH CTBoJa llapb-IIyIIIKHU.

Ha 1 m? BeiceBaroT 7 r ceMsaH 1BeTOB. CKOJIBKO IAKETHKOB IO 4 I' CeMsH IOTpe-
Oyercd OJisI IIOCeBa I[BETOB Ha KPYIJIoi KJaymOe muamerpom 2,5 m? IIpuHaTs © pas-
HBIM 3,14.

Haiinure sHaueHue BLIpAKEHU:
a) (136:34—-34—-"74):(-2,6); B) -4,8:(-16)-0,9:-6 + 4,48 : 0,4;
6) 4,9-5,7:(4—-23)-0,7:(-4); r) (-5,8-0,7+4,8-0,7):(-0,4) - 5,35.

Ha Bw16opsr B ropoze N um3 22 000 umsouparesnmeit mpuimau 15 000 msbupareseii,
a B ropoge M m3 31 000 umsbupareseit B Bbibopax ydactBoBaimum 21 000. B xkakom
U3 TOposoB m3buparesn akTuBHee?

Ha xa:xmoit kirymOe OBIJIO OAMHAKOBOE YICJI0 KycTOB po3. Ilociie mepecagku KyCTOB
Ha mepBoil kKiaymbOe craso Ha 20 KycToB po3 MeHbIIe, a Ha BTOpoil — Ha 10 KycToB

” 5 .
MeHBIIIe, M YKUCJIO KYCTOB Ha MePBOM KJIymMOe COCTaBUJIO 6 Yymcja KyCTOB Ha BTOPOU

Kaymbe. CKOJIBKO KYCTOB P03 OBLIO Ha KaKAOW KJyMOe IIepBOHAYATILHO?

Cemp mriaros Mammu gamuHee natu 1mmaroB Oaum Ha 73 cm. Illar Onm Ha 9 cM aauH-
Hee mara Marmu. Yemy paBHa AJamHAa IIara KakIoH JeBOUKH?

Breruucanure:

18 11 1 4 4
a) (7 2§'lﬁ+2§ﬁ).1,5 g,

3 1 1 1 3 1 1

5 -3 1|22Z - - — = - 5= 7.

6) 35" %5 ( ) 3

Koasa mpoxomuT paccTosHume oT gomMa 10 INKOJBI 3a 4,8 MuH, a ero apyr Tumyp,
KOTOPBINA KUBET B 5TOM Ke AoMe, — 3a (,2 MuH. HaliguTe CKOPOCTH MAaJbUNKOB,
ecau ckopocTh Koam Ha 2 KM/4 GoJblile cKkopoctu Tumypa.

. . 4 . .
B nepsoii cesanke 840 Kr cemsH, a BO BTOPOil — 7 TOro, UTO B IIepBoii. VI3 mepBoii

CeslJIKM BbICEBaeTCA B MHUHYTY B 3 pasa OoJibIlle CeMsAH, UueM u3 BTopoii. Hepes
5 MUH B mepBOi#l cessiKe ocTaysoch Ha 40 Kr ceMsH MeHbIIe, 4yeM BO BTOpoii. CKOJIb-
KO KMJIOTPAMMOB CEMSH BBIC€BAETCA M3 KAXKION CesaJKU 3a OOHY MHUHYTY?

I pysbsaA DOTOBOPUJNCH IIOTYJATH BMecTe. Mwuima BBIMIEJT M3 AOMA U TIOIIEJ CO CKO-
pocThio 3 KM/4. AHApell BBIIIIEJ Ha ABe MUHYTHI IIO3Ke M IIoexXajl Ha caMoKaTe CO
ckopocThbio 6 Km/4. IlocTpoliTe rpaduK OABUIKEHUS MAaJIbUYMKOB, €CJM PAaCCTOSHUE
mesxxkay momamu 850 m. Ompemenure mo rpapuKy, uepe3 CKOJbBKO MUHYT AHApei
BcTpeTtuT Mury.

Tpumapan mpoxoaut 3a 7,5 U IPOTUB TEUEHUS CTOJBKO K€, CKOJBKO 3a 6,5 u 1o
TeueHno. HaliiuTe CKOPOCTH TeUeHUs, ecJu COOCTBEHHAs CKOPOCTH TpHMapaHa
35 xM/u.
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Cpennee apudMeTnyecKoe mATU uuces paBHO 23. Kakmoe ciexyroliee umcyo Ha 4
OoJibllie mpeabiAyinero. Haligure sty dumcsa.

HauepTtuTre mpAMOyTOJABHBIA TPEYTOJBHUK U Pa3ZeJINTE €r0 Ha YeThbIpe PaBHBIX Tpe-

yTroJIbHUKA.
Brruucaure:

a) 6,8 + 2,6; r) 67,2:0,48;

0) 8,4 — 3,7; o (3,72 + 4,56) + 6,28;
B) 7,7-0,53; e) 4,33-7,92 + 4,33 2,18.
Haiigure:

a) 10 % ot 82,6; 6) 25 % or 23,14.

Haiigure uucao, ecuau:

a) 40 % wuwmcaa paBuO 59,5;
6) 16 % wuwmcaa pasuo 47,4.

Haiigure Haumboabmiuii oOMIMI OeJauTeNb M HaWMeHbIllee o0Illee KpaTHOe YICes:
a) 16 mw 12; 0) 18 u 24.

Haiinure 3sHaueHMe BBIPDAYKEHU:

7 .3 5 9 5 . 14\ . 2
D 151100 B) 12 20° A (7 +318)+ 7
73 5 9

6) 15190 D

15 10° 12 * 20°
IIpencTaBbTe OOBLIKHOBEHHBLIEC JPOOM B BUMAE JECATUUYHBIX:
1 1 5 15 85 17

8’ 20° 4’ 30° 68’ 625
1 1
Bo cxonbpko pas 1 Y MEHbIIIe 3 cyT?

1 1
Ha cxoabpko — KM OoJbilie — wm?

5 10
BrinmosHuTe mericTBus:

a) 4 + 1,3; r) —0,3:(-0,3); K) (—42): 6;

6) —5,6 — (-8); o) —5-20; 3) —36 :(-0,6);

B) —6% — (~0,75); e) 2% S(=3,7)-0;  m) (—12%) . (=3).
Brruucanre.

a) 27,8] — |-27.8; 6) ‘g‘ : ‘—2%; 8) 0,36 :|-0,18).

a) fBideTca au AMAroHAJb KBaApaTa ero OChI0 CUMMETPUu?
0) fAABasgeTcss Jau TOUKa IIepecedyeHrsl AUaroHajeil KBaapaTa ero IeHTPOM CHMMe-
Tpum?

Haiigure 06b6M TpAMOYTroJbHOTO IIapaJiejenunena ¢ usamepeauamu 12 cm, 4,5 oM
u 0,4 m.
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MpoBepouHas paborta (utoroBas) No 2

Yupocture BBIpasKeHUE:

a) —c + c¢; ) 0 — (—c); K) —c - 0;
6) —¢ — c; mn) 0 + (—c); 3) —c:(-c), c # 0;
B) —¢ — (—¢); e) —c-(-1); u) c:(-c), ¢c # 0.

. 2
B maraswmu nmoctynuiao 600 yueOHuUKOB. B mepBbIil AeHDb Ipogaan 5 a Ha CJeayio-
. 3
MU JeHb o BCEro KOIMIeCTBa yueOHUKOB. CKOJIBKO YUeOHHKOB OCTaJOChH?

4
PasnocThb ABYX YUHCeJI COCTaBJIdAET g YMEeHbIIIaeMoOTIo. Ha cxonbko IIPOIIE€EHTOB YMEHb-
miaeMoe 0OJIbIlle BBIUHMTAEMOIO?

2 .
CyMmmMa nByX umces paBHa 9,1 u OOHO M3 HUX COCTaBJISIET 5 npyroro. Ha#igure atu
yucia.

3a 6 u crymeuTsl coopanu 40 % KAyOHMKM. 3a Kakoe BpeMs OHM CO0epPyT OCTaJb-
HYIO KJIYOHUKY, eciu OyAyT padoTaTh C TOH »Ke HPOU3BOSUTEIHLHOCTHIO?

PesepByap BomomamopHO#l OairHu HamoJHseTca 3a 4 u. Ha pucynke 3 mpuBenéu
rpaduK HamoJHeHHusA pesepByapa. Kakas uacThb pesepByapa HAIOJHWUJIACH 34 IIep-
Bhle 3 u? Bribepure oTBeT.

a) 80 %; 6) 90 %; B) 87,5 % I') IpYyroil OTBET.

Ha pucynke 4 nmpuBenén rpa@uK IBUIKEHUA IIEIIexXofa B TeUYeHWe TPEX yacoB. Ue-
My paBHa cpemusasa cKopocTh meriexoxa ¢ 14.00 o 16.00? BeibepuTe oTBeT.

a) 3,5 xMm/u; 6) 4,5 KM/u; B) 4 KM/4; T) OPYrOi OTBET.
Vo h S, KM
400
13
300 R /
/ | /
200 7
5
100 /
3 /
/ /
14/
0 1 2 3 4 tu 14 15 16 17 t,u
Puc. 3 Puc. 4
Pemure mpomopruio: a) 25: 75 = x:27,3; 0) x: i =1:0,25.

ILromanps KPYIVIOTO KYPHAJIBHOTO CTOJMMKa paBHa 188,4 cm®. Haiizure miomanb
KpyrJioro o6eIeHHOro CToJia, paguyc KOTOPOro B 2 pasa GOoJIbIlle paguyca *KypPHAJIb-
HOro croauka. IIpuHaTs T paBHBIM 3,14.
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SAKJIOMEHME

MaTtematnka — camasi APEBHAS N3 HayK, OHA Oblna U OCTAETCS HEOOXOAMMOW
nooam. CnoBo «maTemaTuka» rpedeckoro npoucxoxaeHumss. OHO O3Ha4vaeT «Ha-
yka», «pasmblllfieHne». B OpeBHOCTUN MOJlyYeHHble 3HaHUS, OTKPbITUS 4acTo cTa-
panncb coxpaHuTb B TaiHe. Hanpumep, B wkone lMudaropa 3anpeuieHo Obiio
0ennTbCa CBOMMU 3HAHMUSMU C Henudaropernuamn. 3a HapyLleHVe 3TOro 3anpe-
Ta OOMH W3 Y4YeHMKOB, TpeboBaBLIM CBOOOOAHOrO OOMEHa 3HaHUAMMK, —
Mmnnac — 6bIn N3rHaH M3 WKoNbl. Er0 CTOPOHHWKOB CTanun Hal3blBaTb MaTemMaTtu-
KaMu, T. €. NPUBEPXEHLLAMN Hayku (OT cCnoBa «MaTtemMa» — Y4YeHUe).

Bce 6e3 MCkNioYeHns Ha4YMHaOT M3y4aTb OCHOBbI MaTEMATUKM YXE C MepBbIX
KJTACCOB LLUKOJbI, MOTOMY 4YTO 3Ta Hayka Hy)XHa toasmM, oCoOOEHHO cendac, koraa
OHa MPOHKMK/IA BO BCE OTPACAM 3HAHUN — GUINKY N XUMMUIO, HAykn O $3blKe
N MeguuuHy, acCTPOHOMUIO 1 BMonormio mn T. A.

MaTtematnka Heobxoamma B n0bor npodeccnmn, Kakytd Obl U3 HUX Bbl HU Bbl-
Opann ona cebsi. Ho kpomMme TOro, Bbl HABEpHsKA 3aMeTWUIM, YTO mMaTemMatuka —
3TO ewWeé N o4YeHb MHTEepecHas U yBnekatefnbHas Hayka. Jllobute eé.

Celtyac Bbl YynTaeTe nocnegHue cTpaHuupbl yd4ebHnka matemaTukn. Hageemcs,
4YTO BaM ObIJIO MHTEPECHO Ha ypokax MaTtemMaTuku. Bbl Mo3HakOMUAMCb C UCTO-
puver MaTeMaTuMKU U y3HaAIM MMEHa BEINKMX YYEHbIX, KOTOPble CO34a M OCHOBY
ONs PasBUTMA TakMxX Hayk, Kak apudmeTuka, anrebpa, reoMmetTpus. 3T HAyKU Bbl
NPOOOKNTE M3ydatb B 7—9 knaccax B Kypcax anredbpbl, reoMeTpumn, BeposiT-
HOCTU M CcTaTUCTUKN. B 3TOM BaM MOMOryT MO3HaBaTeslbHble KHUIM MO MaTema-
TUKe:

1. . 4. enmaH, H. . BuneHknH. 3a CTpaHMUaMu y4dyebHuka MaTemMaTuku.
5—6 knacchi.

4. W. MNepenbmaH. 3aHnmaTenbHas apudpmMeTmka.

. Y. MNepenbmaH. Xneas maremartmka.

A. Kopaemckuii. MaTtemaTtmndeckass cMekanka.

. M. JinxtapHukoB. 3apa4yn MynpeLos.

B. Cnuak. TbicA4a 1 OOHa 3agada Mo maremaTtmke. 5—7 Knacchl.

B. l'ankmH. HectaHpapTHble 3adaym Nno martemaTtuke.

NO oA WD
m>S0xQ

KpOMe OTNX KHUTT COBETYEM TpPO4YNTATb KHUTWN, KOTOPbIE NMOMOIYT BaM Jiyylle
NMOHATb FreoOMeTpPuIO:

1. T. I. Xogot, A. IO. Xogot, B. Jl. BeamxoBckass. MatemaTtnka. HarnagHaa reo-
MeTpud. 5 kacc.

2. T. I. Xogor, A. IO0. Xogot. MatemaTuka. HarnagHas reometpus. 6 knacc.

3. A. B. MNanunwmHa, 3. I'. 'enb¢pmaH, B. H. KceHeBa. MatemaTtmnka. HarnagHas
reomeTpua. 5—6 knaccsl.

4. N. @. WapbirvH, J1. H. Epranxunesa. Matematuka. HarnggHaa reometpus.
5—6 knacchi.

Kenaem BaMm yCrnexoB U pagoCcTu OTKPbITUI B HEOOO3PUMOM MOpe — MmaTe-
MaTtumke!
ABTOpPBI
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OTBETbI

OTBETbDI

§ 4. leiicTBUA C PAIMOHAJBHBIMHM YHCJIAMU

4.27. 1) 0,25 xr; 2) 0,3 xr. 4.29. 1) 88 kr; 2) 112 BenocunenoB. 4.35. Illects 1o
38 m u 54 m. 4.36. 72. 4.37. 239,4 kr. 4.53. 1) 88 500 1r.; 2) 175,7 1. 4.58. 252 Kr.

4.59. 174,8 m. 4.60. a) 2; 6) 2. 4.61. a) %; 6) 3,85. 4.88. 288 xkm. 4.89. 1020 p.

4.90. 308. 4.115. 1) 0,03; 2) 3; 3) 4,08; 4) 7,7. 4.116. 1) 32 %, 14 %, 22 %,
26 %, 6 %; 2) 10 %, 36 %, 24 %, 18 %, 12 %. 4.117. 1) 1735,65; 2) 116,072.

4.121. 16 %, 40 %, 44 %. 4.122, 2%. 4.123. a) 65,48; 6) 450,46. 4.137. 350 m;

7350 ™% 4.138. 100 r. 4.142. 162. 4.143. a) 2,88; 6) 3,4; B) %; r) 0,1.

4.165. 1) 68,8; 2) 78,7. 4.168. a) 28 mamnbumkoB u 42 npeBouxkwu; 6) 9800 em®.
4.169. 0,4. 4.188. 1) 1; 2) 0,2. 4.192. 7,9 r. 4.194. a) 12; 6) 30,06. 4.218. a) 120 Kwm;
6) 240 romosok. 4.219. 1) 1804,5; 2) 2624,3. 4.224. 2,5 kr. 4.225. 15; 21; 6.

4.226. % 4.252. 12, 6, 2. 4.253. 1) 1600 kr, 800 xr, 1200 xr; 2) 400, 1800,
2000 bamok. 4.254. 1) 15,99; 2) 32,02. 4.262. 24, 10, 6. 4.265. 180, 192, 128.

4.298. 1) 14%; 2) 8. 4.301. a) —76; 6) —20,93; B) -5,95; r) %; 1) 2; e) -36.

4.302. 116,6 ra. 4.303. 64. 4.304. 83,92; 20,98. 4.326. a) -0,083; 6) O.
4.331. a) —4,74; 6) —10,22. 4.335. a) —10; 6) 10 000; B) 4; r) —408; 1) —90;

e) 3,4; x) —9,5; 3) 9%. 4.336. 92 xM/4. 4.337. a) —0,2; 6) 2,64. 4.338. a) 1,75;

1
6) 0,5. 4.359. 1) 9,2; 2) 9,2; 3) 3,64; 4) 2,28; 5) ———; 6) ——. 4.364. 122,
11 6 170
4.389. 1) 12 xm/u; 18 xm/u; 2) 6 xv/a; 13,5 xv/a. 4.391. 1) 0,2; 2) 0,2; 3) 7,54;
4) -8,23. 4.395. a) —0,08; 6) %; 5) —%; r) 18%; 1) —1; e) —44. 4.396. Ha 122 %,
wa 22 %. 4.397. 72,24 n. 4.398. 6 xm/u. 4.399. a) —474,3; 6) —325,5; B) —3,84;
r) —5,29.

§ 5. Pemienue ypaBHeHU

5.24. 1) %; 2) % 5.25. 1) -3,68; 2) —5,2. 5.28. a) 7; 6) 4,8; B) —90; 1) —%;

) %; e) 9&. 5.29. a) —1%; 5) —%; B) g; ) —31%. 5.30. a) 36 xr; 6) 10 kr.
5.32. a) 4,5; 6) 5. 5.49. 1) -6,5; 2) 12. 5.52. a) 9,75; 6) —-8,97; B) —0,6.
5.53. a) —10,6; 6) —2,5. 5.54. 36 T. 5.55. 15 mBeit. 5.56. 5 zamau. 5.67. 5 u 20 muH.
5.80. 1) 5 crpanui; 2) 25 cmoprcmenoB. 5.81. 1) 34,8; 2) —30,66. 5.89. a) 23; 6) 54;
B) -5; 1) 4. 590. 75 p. uw 95 p. 591. 32, 16 u 27 xuur. 5.92. 1 : 20 000.
5.93. 74 cm. 5.94. 18,9 kM. 5.120. 1) 29,06; 2) 60,3. 5.121. 28. 5.125. 156 u 24.
5.126. 300 r. 5.127. 180, 60 u 50 xkuur. 5.128. 9 u 27 uvenoser. 5.129. 120 1 u
3 3

225 n. 5.130. Ha 1,2 xm/u. 5.131. 200° 20" 5.132. 132 r. 5.133. a) 2; 6) 3.

§ 6. KoopauHaThsl Ha ILJIOCKOCTH
6.10. 9 T. 6.11. 30 kM. 6.12. 5 pasanoB u 6 xKpoaukos. 6.18. a) 18,09; 6) 49,8;
B) g; r) 0. 6.38. 1) 32,085; 2) 83,276. 6.41. 19 u 16 KopoGok. 6.42. 160 %;
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Ha 60 %. 6.43. % ra. 6.44. a) —1; 6) 6,31; B) 32 000. 6.67. 80 koHdper. 6.74. 1) 20 za-

mau; 2) 200 p. 6.75. a) 10,5; 6) 4,08. 6.77. 1) 7,5; 2) 0,5. 6.83. a) 3,5; 6) 3.
6.86. a) 0,1; 6) —1,5. 6.111. 50 u 75. 6.112. 0,9 1; 1,26 m; 0,54 m. 6.113. 19,1 xm/u.
6.116. 1) 10; 2) 10. 6.117. a) 2,5; 6) 3. 6.121. 300 u 150 dororpaduii. 6.122. 40 xm.

6.123. 15 xm/1. 6.125. a) 1%; 6) 19; B) 104,4. 6.126. a) 3; 6) 2,5; B) —2,3;
r) —3,66.

3agauyy Ha IIOBTOPEHHE

II.1. 1) 6; 2) li; 3) -1,5; 4) -0,75. I1.4. 1) -0,9; 2) 250; 3) 12,35; 4) 714.

IL.5. 9375. I1.9. 1) —6,9; 2) —0,628; 3) —4,65; 4) 4,08; 5) —16; 6) —18,6. I1.10. a) 0,3;
6) 0,17. II.11. a) 0,3; 6) 6195. I1.15. 70 kM, 60 k™, 63 kM. I1.16. a) 1; 6) 18,42;

B) —2,4; 1) 0,8. IL17. a) 0; 6) 6,8; B) 1; 1) 4%; ) %; e) 3%. I.21. a) -5; 6) 5;

B) 6; r) 1,12. II.22. 37 km. I1.23. 28 xr; 8 kr. II.28. a) 3%; 0) 4%; B) 73,31;

r) 13,4. I1.30. a) —25,8; 6) —45,6. I1.31. 1) -3; 2) 5,4; 3) 2,8; 4) 0,8. I1.32. 4 kr.
I1.33. 45 uenoBex. I1.34. 440 xkm. I1.35. 8, 24 u 183 crpauunsl. I1.36. a) 7;

6) 1;—;; B) %; r) %. I1.37. 35 ra u 45 ra. I1.38. 490 m® u 980 m>. I1.39. 72 cwm.
I1.40. —-2; —1; 0. II.41. -9; -8; —7; —6; —5; —4; —3. 11.44. 6,3 ra. I1.45. a) 24 yua-
muxcs; 0) 210 xr. I1.46. 500. I1.47. 24 ckBopeunuka. I1.48. 44% % . 11.49. 1,5

3 r; 4,5 . I1.67. 15 m 49. IL.58. 27% kM. I1.59. 0,6 u. I1.60. Yepes 6 u; 50 KM /4.

I1.66. Ha 31,5 1; 35 T. I1.67. 44 xBaptupsl. I1.68. Ymensmuaacs Ha 4 % . I1.69. Ha
36,5 % . I1.70. 144 crpamunel. I1.71. 720 xommiexToB Geabsa. I1.72. 24 T; 3,84 .

I1.73. 30 rerpagmeii. IL.75. 1% . I1.76. 10,25 ra u 12,3 ra. II.77. 5 MaIbLuUMKOB.

I1.80. a) 0,4; 6) 0,216; B) 25%. I1.81. a) 17,4; 6) 10; B) 32,85; 1) 3%; ) 4%;
e) 18%; &) 80; 3) % I1.82. a) 0,1; 6) 15,2; B) 0,044; —0,44; r) 8,5. I1.86. 60

u 20 xuur. I1.87. 4 cm, 9 cm. I1.88. 6 xr u 2 kr. I1.93. a) —2; 6) 5; B) %; r) 2,5.

I1.94. 710 xr. IL95. 2000 map ob6ysu. I1.96. 30 km u 7,8 kM. IL.97. 120 kHwur.
I1.98. 18 %. 11.99. 94,2 cm. I1.100. a) 5,5; 6) 2%. I1.102. 35 makeros. I1.103. a) 40;

6) 5,375; B) 6,1; 1) —3,6. I1.104. B ropozme N. I1.105. 70 xycros. I1.106. 59 cm

u 68 cm. I1.107. a) %; 0) 1%- I1.108. 6 ¥m/u u 4 kMm/u. I1.109. 120 xr u 40 Kr.

I1.110. Yepes 19 muu. II.111. 2,5 gm/qu. 11.112. 15; 19; 23; 27; 31.
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NPEAMETHbIW YKASATEJIb

A

AGak 18, 4. 1

Ab6cmiceca Téuxku 105, u. 2
Anrebpanueckas cymma 46, u. 2

B

Bsanimuo ob6parHbie oTHomméuua 120, 4. 1
— — upciaa 99, 4. 1

— mpocTele uncaa 51, u. 1

Beruunranune apo6éii 64, u. 1

— OTPUIATEJBLHBLIX W IIOJOMKUATEILHBIX
unicea 46, u. 2

— CMENIaHHBIX uucea 73, 4. 1

r

I'padp 70, u. 2

T'pajpux 110, u. 2

— nBukéHUa 112, u. 2

A

Henéume OTPULATENbHBIX U TOJOMKUATEb-
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