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Masa 5
BeepeHne B Teopunio pyHkumii

§ 1. NoHsaTne dyHKUUMU

U ee rnpaKkrnyeckoe rpumMmeHeHue

1. DyHKIUOHANBHAA 3aBMCHMOCTH MEXAy BeJIMYHHAMH

ITonamue qbyunuuu maxoe xe oCHOB8HOE
U nepsoHaA4aibHOEe, KAK NOHAMUEe MHOM3cecmaa.

Pennxc Xaycpopd (1868—1942),
HeMeIlKHI MaTeMaTHK

B o0bIYHON KHMBHH MBI HOCTOAHHO CTAJKHUBAEMCH C PasHOOOPA3HBIMH BeJIHUYHHAMM:
TeMIIepaTypo#, CTOUMOCTBLIO, MacCoH, KOJUYECTBOM IIPEeAMeTOB, QJIHHOH, IIOMIAJbI0, 005"
emoM u T. A. Ilpu arom, paccMaTpUBAs HEKOTOPYIO KOHKPETHVIO CHTYAIIAIO, MBI MOXKeM
OOHADYIKUTE, UTO OJHU BEJIUYUHLEI MEHSIOTCH, 4 APYrUe OCTAIOTCA HEM3MEHHLIMU.

MBI yiKe 3HAEM, UTO BEJIUUHHA, KOTOpasd MOMKEeT NIPUHUMATE Pa3JINUYHbIe YACJIOBBIE 3HA-
ueHHs, HA3BIBAETCS ITePeMeHHOH BeJwunHOMi. Tak, HaTpuMep, ecjiu Bbl PEIIUIN IIPOEXaTh
Ha aBTODYyCe HECKOJIBKO OCTAHOBOK, TO CKOPOCTH aBToOyca, Macca OeHsHHa B ero 0ake u
KOJHMYECTBO MACCAYKHPOB OYAYT IIePEeMEHHBLIMH BEJHUYHHAMHE, 8 KOJHYECTBO ero KoJec H
OKOH B TeUEHHEe MMOEe3JKH He M3MEHUTCS, OCTAHeTCS IMOCTOSHHBIM.

Cpenu mepeMeHHBIX BEJIUUWH PA3JIHUYAIOT He3d8UCUMbLe U 3ABUCUMbBLE BEJIUUMHEI,
Hanpumep, AJHHA OYTH, OPOXOAMMOT0 BaMH €O CKOpoCThi0 50 M/MHUH, 3aBHCHT OT
BPEMEHM IPOTYJIKH, KOTopoe B BeIOepeTe. IIpw 3TOM OHA OJHO3HAUHO OOpEJeIfAeTcs
BBIOpAHHBIM BpeMeHeM: 3a O MUH Bl npougere 250 M, 3a 12 mun — 600 m, 3a 20 mus —
1000 m u 1. 1.

Iloxoskas cuTyanusa BO3HWUKHET, €CJIU Bbl 3aX0THUTEe KYIIUTh HECKOJBKO OJMHAKOBBIX
TeTrpajieil WiIu PACIIeUYATATh HECKOJIBKO CTPAHMI[ TEKCTA HA mpuHTepe. Bo Beex aTux mpu-
Mepax Mbl MOJKEM TOYHO M OJHO3HAYHO HAXOAUTE KOHKDETHBIE 3HAYEHHS HepPeMEeHHBIX
BEJIUYHH C IIOMOIIbI0 HM3VUEHHBIX HAMHU (POPMYJ — B JaHHOM cJiayuyae (opMyJ IIYyTH, CTO-
HMOCTH, PaboThI.

3aBHCHMOCTH MEJKAY BEIHYUHAMH, KOTODBIE ITO3BOJAIT 00HO3HAYHO OIPENeNATD 3HA-
yeHWe MCKOMOH BeIMYHUHBI, 3aHUMAIOT cpeiy BCeX APYruUX 3aBHCHMOCTEeH ocoboe MecTo,
TaK KaK IIOMOTrAloT, HAIPUMED, OCYIIECTBJIATE JIAHMPOBAHHE, JaBATh IPOrHO3 ITOBEIeHU
PA3IUYHBIX BEIHUMH B T€X WU HHEIX YCIOBUAX. Bean nake B GhITY HAM Ba’KHO yMeTh
PacCcYUTaTh CTOMMOCThH NOKYIIKH MM BpeM#d, HeoOXO0AHMMOe Ha TY WJIH HHVIO padory. Urto
e KacaeTcd COBPEeMEHHOI'0 NPOU3BOJACTBA, TO MMEHHO TOYHOCTH IPOTHO3MPOBAHHUS BO
MHOT'OM OIPEIeJsieT €ro pe3yJIbTaTHBHOCTh H KOHKYPEHTOCIOCOOHOCTE.

B cBa3u ¢ 0coboi 3HAUMMOCTHIO TAKUX 3aBUCHMOCTEH BOZHUKAET HEOOXOAUMOCTEL H3Y-
YaTh MX OTAEIbHO OT BCeX OCTATbHBEIX. JIJIs TOro 4TOOBI BBHIAENUTH UX CPENU BCEX APYTHX
3aBHCHMOCTEH, UX HA3BAJIH (DYHKIHOHAJIHHBIMH 3aBHCHMOCTAMH, WIH (PYHKIHAMH.
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Ilpesxie yeM JATh onpejeieHne (GYHKIMN, BCIOMHUM IPeAbIAYINHii npuMep. Kak mbl ompe-
IeNAIN JUIMHY TIYTH § M, [IPOHIEHHOro 3a JaHHOe BpeMsi ¢ MUH co cKopoctbio 50 mM/MuE? Mbr
6pa/y HEKOTOPOe KOHKpPEeTHoe 3Ha4eHue ¢ MuH (5 MuH, 12 mus, 20 MUH 4 T. 1.), 3aTeM, HOJb-
3ysach npaBmwioM s = 50t, ymMHOKanu £ MEH Ha 50 M/MHH B IOJIyYaaH HCKOMOE BHAYeHHe § M
(250 M, 600 M, 1000 M u T. #.).

BoaMoskHbBIe 3HAUCHHA NMepeMeHHOH f B MuH 00pasyioT Hexoropoe MHoxecTBo T. Ilpu
5TOM t He MOYKeT IPUHHUMATE JIFo0kle 3HaYeHHA. Tak, HanpuMep, NPOryJIKa He MOYKeT IJIHTHCS
1 000 000 muH uau (—24) mun. Eciu ke oHa JIHIach, Hampumep, 30 MUH, TO MHOMKECTBO
T MOKHO 3ajaTh caegyiomum obpasom: T = {t € @: 0 < ¢ < 30}. IlepemenHasa s B MeTpax
IpH 9TOM IPUHMMAaeT 3HaYeHUs U3 HeKoToporo Muokectsa S: S = {s € @: 0 < s < 1500}.

JlaHHYI0 3aBHCHMOCTH MOYKHO CXEMATHYECKH HPEeACTABHATE CJEAYIOIMM 00pasom:

i npasmio 8 = 50t

rae, corjiacHo mpasuiy s = 50f, KamkAOMYy 2JIeMeHTY ¢ U3 MHOKecTBa T CTaBHTCA B COOT-
BETCTBHE eaHHCMBEHHbtﬁ JIEMEHT § M3 MHOMeCcTBa S.

Taxum 00pasom, MBI IPHXOJUM K CJIEAVIOIEMY OIpeJeseHHI0 NOHATUA QYHKIMHU, T /ie
He3aBUCUMas nepeMeHHas obosHauaeTcs OYKBOH x, 3aBucuMas — OYKBOH y, a IpPaBHIIO
COOTBETCTBHSA — OYKBOIl f.

Onpedenenue. Pyuxnueil HaspIBAeTCS NMPABUIO f, IO KOTOPOMY Kaxdomy dIeMeHTy
X W3 HEeKOTOpOr'o MHOXeCTBa X craBUTCH B COOTBETCTBHE €0UHCMBEHHbLI 3JIeMeHT y us
MHOKecTBa Y. MHoxecTBO X IIPH 3TOM HA3bIBAETCS 00JIACTHIO ONpE/ICIEHUs, & MHOKECTBO
Y — obnacreio 3HAYEHUE HaHHON (YHKI[HH.

dyHKIUA f obacTs

3HAYEHHI

obiacTe
onpeeleHns

Hrak, orMuuTenbHONM 0COOEHHOCTBIO (DYHKIIMOHATHLHON 3aBUCHMOCTH ((hyHKIuM)
ABJAETCA TO, YTO JJIA KasKJ0To ajieMeHTa U3 ee obgactu ompegpenenus 1) cywecmeyem u
2) eduHcmeen bl COOTBETCTBYIONIMI 3jIeMeHT M3 00jacTh ee 3HaueHHii. Ecim xora Ov
OJIHO U3 BTUX JBYX TpehOBAHWII He BEINOJIHSETCS, TO 3aBUCUMOCTb He ABIAETCA PYHKIIHLO-
HaJIbHOIA.

Pas0epemcs B 3TOM Ha KOHKPETHBIX IIPHMepax.

IIycers X = {1, 2, 8}, Y = {4, 5, 6, T} u 3aBMCHUMOCTh M€y HUMH 3aaeTCHA CJIELY-
IOIIHMHA CXeMaMH, ONKHCHIBAIONMMH, KAaKOH 3JIeMeHT MHOKeCTBa Y COOTBETCTBYET TOMY
HJIH HHOMY 2JIEMEHTY MHOKecTBa X.

a) x Y B) x : D\
T ; :
6
3 »e T
9 x Y N x Y
-— — —=:
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Hcxonsa ua onpejiesieHus NOHATUA (QYHKIAHE, MbIl MOXKEM 3aKJIOYATH, UTO 3aBHCHMO-
CTH, 3aJlaHHbIE CX€MaMH a H 2, ABJAKTCA (PYHKIMOHAIBHEIMH, 8 CXeMaMi 0 ¥ 6 — HeT.
HeiicTBrATENbHO, B CAYYaAX @ M 2 AJIA KaXKAOTo 2JIeMeHTa U3 MHOKecTBa X cywecmeyem u
eOuHCMEen bl COOTBETCTBYIONIMI dJIEMeHT U3 MHOKecTBa Y. B ciaydae xe 0 YyucIy 3 m3
MHOKecTBa X He COMOCTAB/IEHO HY OHOTO BJIEMEHTAa U3 MHOKecTBa Y (TO ecTh HApYIIeHO
TpeboBaHNe CYULeCMB06AHUA COOTBETCTBYIOIIEro 3JeMeHTa), a B cIydae 8 YHCIY 3 COOT-
BeTCTBYIOT Cpasy JABa ajieMeHTa, 6 u 7, u3 MuOxkecTBa Y (TO ecTh HapyreHo TpeGopaHue
eJUHCMBEHHOCMU COOTBETCTBYIOMIETO 3/IeMeHTA).

Takum obpasom, AJsA TOro, 4To0BI ONpeJeJHTh, ABJIAETCH JH AAHHAA 3aBHCHMOCTH
(pyarknues, HagO:

1. Vrkasare mHOKecTBO X, sBisiouneecsa 06JacTbio ompeje-
JIeHUs.

2. YxaszaTh MHOKeCTBO Y, ABJISAIONIeECH 061aCTHI0 3HAUSHNT.

3. ¥Ybenurbca B TOM, YTO KakKIAOMY 3JIeMEHTV M3 obJacTu
onmpeneaeHAA X NOCTaBJeH B COOTBETCTBHE HEKOTODPBIA 3JIEMEHT

Cywecmesyem!

(Eauncmseﬁﬂuﬂ!)

n3 obiacTu 3HaueHuH Y (cywjecmeosanue). y
4. Vbepgurscsa B ToM, 4TO B 00JacTH ompeneneHus X HeT X

9JIeMEHTOB, KOTOPBLIM IIOCTABJEHO B COOTBETCTBHe DOJiee OJHOIro G @

aJleMeHTa 13 abnacTu 3HaYeHUH Y (eduHcmeeHHOCMB).

e 1 I Ucnonesya nasHyo GopMysy 3aBHCHMOCTH MEXKAY P ¥ ¢, BBIUUCIUTE 3HAUCHUA
P IJsl TAHHBIX §:

ayp=3q, rne qg=1; 3; 5; 3; 6}p=%q,meq=1;4;0;—4;
B)P=§, roe ¢ = 1; —1; 2; —2; r)p=5¢* raeq=1;-1; 0; 2;
nHp=3+q,rneqg=0;-3;1; 3; e)p=17,rpe q=1; -5; 7; -8.

2 I 1) BaBucumocTy MesxAy MHOMKecTBaMu X W Y 3ajlaHbI IPHBEAEHHBIMU HUKe CXeMaMH.
' Onpegennre, KAKHe U3 YKA3AHHBIX 3aBHCHMOCTEH MMO3BOJAIOT IJIA KAX¥ D020 3J1eMEHTA
U3 MHO3KecTBa X HAXOAUTHL eOUHCMBEHHbII COOTBETCTRYIONIHUIT 3JIeMeHT 13 MHOMEeCTBA

Y. ObocHyiiTe cBOIf OTBET.

a)

0)

2) Kax BbI IymaeTe, rjie UCHOJIb3YIOTCA TaKkue sapucuMocTH? IloueMy BasKHO BBHIJEIATH
H CHenHaJbHO U3yYaTh NonobHble 3aBucuMocT? CpaBHUTE CBOM BBIBOJ C BHIBOJAOM Ha
cTp. 3 yuebHUEKA.
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3) Ilpean0osKATEe CBOE HA3BAHUWE [UUIA 3aBHCHMOCTEH JaHHOI0 BHJA U JlaiiTe CBOM BAPUAHT
ux omnpegenesus. CpaBHUTe JaHHbIE BaMH HasBaHHUE M OIPE/IeJIEHNE C TeMH, KOTOpbIe
IIpUBE[EHb Ha CTP. 3—4 yueOHHUKA.

4) Vicxons U3 ONpefeseHus NOHATHA QYHKIWH, IIOCTPOMATE AJrOPATM, [103BOJIAOIIMMA
YCTaHOBHUTD, ABJAETCH JIM AaHHAS 3aBUCHMOCTH QyHKIHe#, niu Her. CpaBHHUTE €ro ¢
aAroOpUTMOM, NPHUBEAEHHBIM Ha CTP. D yuyeOHUEKA.

3aBuUCHUMOCTb Y OT x 3ajaHa rabauneii. Haiiqure ee obnacts onpejenenusa u 00JacTsy
spavenuii. Onpenenure, ABJATCA JM JAHHAS 3aBUCHMOCTE (DYHKIHMOHAJILHOMN.

a) -2 | 1 0 1 3 B)[ = | o 1 2 3 5

1 2 3 4 5 g 3 | -1 | 3] 1] -3

6)| = | 5 -3 5 4 3 r) | = 5 7 9 11
¥ |o1]l02]03]|04]05 y 4 4 5 5

SajmaiiTe 3aBHCHUMOCTE o0bema kKyba V or miauubl ero pebpa a. Yramure obaacrs
ompezeseHusa W 00JACTh 3HAYEHWH JJs 3TOM 3aBucumocTu. Omnpenenure, ABIseTCS
JW JaHHasd 3aBUCHMMOCTE (pyHKIuei. Haliiure 3HaueHHe 3aBUCHMON IepeMeHHOH Ipu
VKa3aHHBIX 3HAYEHUAX HE3aBUCHUMOI IepeMeHHOM.

a) a = 3 cwm; 6) a=2wm; B)&=%,€[M; r)a= 10 mm; n)a=im.

3azaiiTe 3aBUCUMOCTb IIPOHIEHHOTO ¢ NOCTOAHHOMN CKOPOCTHIO & KM/4 yTH S (B KM) OT
BpeMeHH ABHKeHUA f (B uacax). Ykakute obsacts onpeneieHus U obaacTs sHAUEHU I
1A 9Toi 3aBHcuMocTH. OnpenennTe, ABIAETCA JU AaHHAA 3aBHCHMOCTH (DYHKIIHEN.
Haiiaure 3HaYeHMe 3aBHCUMOI IepPEMEHHON NPH YKA3AHHBIX 3HAYEHUSX HE3aBHUCHMOM
epeMeHHOH.

a)t=34; ©0)t=15 mun; B) t = 1u 20 mun; 1)t = 3 u 30 muH.

3aBHCHMOCTh 3aJAJH CHEAVIOIIHM 00pPasoM: KamkJ0My IIeJIOMY YHCJIY IOCTABUJIUA B
COOTBETCTBHE €r0 OCTATOK IIPH JeJIEHUH Ha Liesioe 9ucio a. Onpejenure, ABifAeTCH JIU
NaHHadA 3aBHCHMOCTh (DYHKIHMOHAJHHOH. ¥YKaykuTe o0JsacTh omnpegeneHusa u obiacTb
BHAYEHHUH 9TOM 3aBHCHMOCTH JJs VKAsSAHHLIX 3HAUEHHH a.

a)a = 5; 6) a = 8; B)a = 11; r)a=-3; n) a = —b.

a) KaxnoMy panuoHaJIbHOMY YUCJIY X IOCTABMJIM B COOTBETCTBHE HEKOTOPOE YHUCJIIO Y
o cjaenyioleMy npaBuiay: y = x° + 6x + 12. Hanigure obinacts onpefeneHus u 06-
JlacTh 3HAYeHWH aToit saBucumoctu. Onpenenure, ABAAETCS AU JAHHASA 38BUCHMOCTD
dyuxnueit. CyliecTByIOT I 3HAYEHHUS HE3ABUCUMON NePeMeHHON X, IIPH KOTOPHIX
3HAYEHWE 3aBHCHMOM TepeMeHHO# y paBHO 37

6) Karxnomy panuoHANBHOMY YMCAY X HNOCTABUINA B COOT-
BETCTBHE HEKOTOPOe YHCJIO Yy IO CIeAYIOIeMy IPABUIY:
y = x? — 2. Haiinure obyacTh ompeaeleHus U 00JacTh
3HAYEeHHH aTOoM 3aBHcuMOcTH. OnpenenmnTe, ABIAETCA JIHA
JaHHAA 3aBUCHUMOCTH (pyHKImel. CyiiecTBYIOT Ji 3HaYEe-
HUA He3aBUCHMOM [IepEMEHHON X, IPH KOTOPLIX 3HadYeHHe
3aBUCHMOM [IepeMeHHOH y paBHO —67?
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@ 3anuuinTe BEICKA3BIBAHHSA HA MaTeMaATHUYECKOM fA3BIKEe C OIOMOINLI KBAHTOPOB
obmHocTu (V) u cymecrBoBarus (3). JlokakuTe HCTHHHBIE BHICKA3BIBAHUA, a

JUIA JIO3KHBIX — MOCTPOHTE UX OTPHIIAHUS.
a) Hexoropele nesble Yncia Ipu AesJeHdd Ha 6 pawoor ocratok (—1).
6) Bce mesbie uncsa opu AeneEud Ha 17 maroT octatox 9.
B) Kasgnoe 1esioe 4ucao geurea camo Ha cebs.
r) Mo:xHO HafTH TaKoe I1eJI0e YHCJIO0, JAeJUTeJeM KOTOPOTO ABJAeTcA 7.
1) Bce menwlie umesa, nendiquecs Ha 5, cocTaBHEIE.
e) Ects uerHbBIE uncaa, KpatHeie 7 1 5.
s) Bee mesble uncna, KOTOpble IpM ZeIeHUHM Ha 7 AT OCTATOK 2, KPATHHI 5.

3) CymiecTBYIOT Iesible 4HCJa, KOTOphle IPH JeJeHUH Ha 3 Jal0T OCTATOK 2, a NpH
JlleJIeHUW Ha 7 JalT OCTATOK 5.

9] a) B nome 190 xBapTup, B KOTOPHIX KUBYT 572 uenoBexa. [[oKa)KuTe, 94TO B ITOM
JIOMe eCTh XOTdA ObI OJHA KBADPTHPA, B KOTOPOU JKUBYT He MeHee 4 UeJlOBeK.

0) Cems morynareseii kynuau 20 nupoxHbIX. JloKaxuTe, 4To XOTd OBI 1B MOKYIa-
TeJld KYIUIH OJUHAKOBOE KOJHUYECTBO MHPOKHBIX,

Pemure ypasnenue:
a) 5 — (3,25x — 4,6) = bx — (b — 0,4x) + 0,75x — (2x — 9) + 0,6x;
0) 5,7y + (7,2 — 0,9y) = 34,15 + 3,45y — (18,2 — 6,3y) — 3,8;
B) 1,2a — 5,3 = 0,5a — (0,75a - (5,4 — 1,85a)) — 8,7a + 7,3;

r) 7,1 - (6,96 - 0,9) — 1,4 — (5,76 + 3,9) = 34,5 + 3,4b - 7,8.

11 ITocTpoiiTe MaTeMaTHYECKYI0 MOJENb M PEIInTe 3afady:

a) Cymma aByx HATypadpHBIX upces paBHa 36. Ilepeoe wmcio npu genenwu mHa 11
naer ocraTok 6, a Bropoe umeno npu genenuu Ha 11 maer ocrarox 8. Hadiaure stu
qHCIa.

6) Benmuwuna mepBoro yriaa TpeyrosbHuka Ha 10° Oosblie BeJMUYHMHBI BTOPOrO H HA
10° meHbIIe BeTUuUuHLI TpeThero. HaliguTe BeTMYUHY OOJNBIIETO YIJIA 3TOTO TPEYroJib-
HUKA.

B) Hnuna momanoit ABCD pasna 13,5 cm. HaBectHo, uto AB paBHO % paccToAHUA

MeXKIy ee HayaJoM U KoHiom, BC ua 5,1 e¢m Gonbiie AB, a CD wa 3,6 ¢cM MeHbIne
BC. Hafimure pnunHy 3BeHa AB aToil JOMaHOMH.

12' ViupocTure BhIpakeHHe:
a) (%abc2 - gabzc + 5abc) - (é—gabcz _ 13

ab’c + 30bc);

32
0) (%ng - i%xzy + %xzyz) — (%xyg - gxzy + %xzyz);
» (3o - 30+ 5¢) * (40 - 80 - 35¢) - (§o ~ 37 + 1350
r) (3—(1;rnn — 2%m) = (gmn = 5ém) — (31—5§mn |- 3185m)



13 | He Beruucnsas gacTHOro, ONpeAeNuTe, JEIUTCA JH YHCIO a Ha b:
a) a = —56 353, b = —-3; r)a =-397 542, b = 9; ) a =415 644, b = -8;
6) a = —516 972, b = 3; n)a=-914 679, b=-9; 3)a=843 512, b= -12;
B)a=2578312, b=-6; e)a=-921432,b=-4; wu)a=-965115, b = -15.

14 I Kakoe BbIpaskeHHe HYJKHO IOACTABHTH BMecTO A, 4TOOBI paBEHCTBO NPEBPATHIIOCH B

TOMKIECTBO?

a) 317+ 3% = 4; r) A - (9%)° = 9%,
6) A : 8% = 8%, o) (79 : A = 78
B) 5% - A = 5% e) A : (4%)° = 45,

| ISI Toxasxure, 9TO0:

a) Ilpm m00BIX HaTypadbHEIX @ U b 4ucao 7 He MokeT ObITh KOPHEM YpaBHEHHA
2ax?+bx +4=0.

6) Yucmo 12 He Moxker 6bITh KOpHeM ypasHeHHA ax® + 3bx? + 4x + 7 = 0 npu n06bIX

HATYpaJbHBIX a U b,

16 3aBUCHMOCTH MeXKJIy MHO:KecTBaMu X M Y 3ajaHbl IDABEIeHHBIMH HUKE CXe-
mamu. OnpejennTe, KaKne U3 YKA3aHHBIX 3aBUCHMOCTEH SABIAITCA (QYHKIHO-
HaJBbHBIMH, H 00OCHYHTE CBOH OTBET.

3aBUCHMOCTE y OT X 3anaHa Tabaunei. Haitnure ee obsacTh onpegeneHus u o61acTs
3HaveHuil. Onpenennure, ABIseTCHA JU HAHHAS 3aBAUCHMOCTh (DYHKITHEH.

a) | =« 1 2 3 4 5 | = 1 3 5 7 9
y | 5 4 3 2 1 e 2 | 2| 2] 2| -2

6) | x 1 2 1 2 1 o | = 1 3 5 7 9

B) | = 1 3 5 8 9 e) | x 2 4 0 4 2
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7]

3]

3apnaiiTe 3aBHCHMOCTE BBINOJHEHHON paboTel A (B e.) or BpeMeHH paboTel £ (B MHH),
€CJIM M3BECTHO, YTO NPOU3BOAUTENbHOCTHL paBHa 20 en. B MuH. YKa)kuTe 006JacTh
ompejieJieHUA U 00JacTh BHAYEHHH A »TOM 3aBucumoctd. Onpenennrte, ABIAETCH
JIM NaHHaA 3aBUCHMOCTh PyHKnueid. Haligute sHaYeHUe 3aBHCUMOM NepPeMeHHO#H IpH
YKa3aHHBIX 3HAYEHUAX HEBaBHCHUMOI MepEeMeHHOM.

a) t = 10 muH; 0)t =2 u; B) t =90 c; r)t = 2 cyr.; n)t=1uq 20 MmuH.

3ajatite saBucuMOCTE crouMocTH C (B p.) KyIuieHHBIX 1o neHe 30 p. 3a kuiorpamMm s06-
JIOK OT Macchl IOKYIOKH p (B Kr). YKamuTe 00J1aCTh OnpeieseHusa U 001acTh 3HAYEHUH
LS 9Toi 3aBucuMocTH. OnpepenuTe, ABisAeTCA JU JAHHAS 3aBUCHMOCTh (DYHKIIHEH,
Haiigure 3HaueHne 3aBHCUMOI IIeDEMEHHOM MDY VKa3aHHBEIX 3HAUCHUAX He3aBUCHMOMN
IepeMeHHOM.

a) p = 5 Kr; 6) p = 500 r; B) p = 1xr 300 r; r)p=2xkr 800 r.

DOYHKIHMIO 3a/IaJ1 CAEeOYIOMXAM 06pasoM: KaKI0MYy PAIlMOHAIBHOMY UHCIY ¢ IIOCTABUAIA
B COOTBeTCTBHE HauboJibllee Iejioe YAC/I0, He IIPeBOCXoddAlee aToro yucia., Haiaure
obnacTs onpefieNieHNsa U 00JaCTh 3HAYEHNH aTOM 3asucumocTH. Onpegenure, ABIAETCA
JIM JaHHAsS 3aBHCUMOCTE (hyuxknmei. HaliguTre 3HaAUeHHe 3aBUCHMON IIePeMEHHOM IIpU
VKa3aHHBIX 3HAYCHUSAX HEe3aBUCHMOH IepeMeHHOH.

Bg=32 6)¢=T4 Bg=55 0Dg¢=-33 Ng=-56

a) Kax oMy palnimoHATBHOMY YHCJIY X IIOCTABMJIM B COOTBETCTBHE HEKOTOPOE YHCIO Y
oo ciaexayiomemy npasuiay: y = x2 + 8x + 21. Haiiaute o6nacte onpejeneHnsa u o6-
JacTh 3HAYEHHWH aTol 3aBmcuMocTH. OmnpeaennTe, ABIAETCA JIM JaHHAA 3aBUCHMOCTH
dyurxuueii, CymecTByOT JIM 3HAUYEHHS HE3aBHCHUMOM IepeMeHHOH X, OPH KOTOPBIX
3HaueHHe 3aBUCHUMOU IepeMeHHOH y paBHO 57

0) Kamxaomy pampoOHAIBHOMY YHCJIY X IIOCTABHJIH B COOTBETCTBHE HEKOTOpOE UHCIIO
Yy mo ciefpywomemy npaBmay: y = x* — 3. Haiinure obsacTs onpezneneHus ¥ 06JacThb
3HAYEeHHH 9TOi 3aBucuMOcTH. OupenenuTe, ABIAETCA JIU JaHHAA 3aBUCHMOCTE (DYHK-
mueit. CylecTBYIOT JiM 3HAYEHAA HEe3aBMCHMOM NEePeMeHHON X, IPHU KOTOPHIX 3HaYeHUe
3aBHCHMOM NepeMeHHOH y paBHO —57?

a) B morunkosoi xomnanuu AaroHa u Kciomm 76 MarasmHoB, TOPIyoIIAX MOHYAKA-
MH, B KOTOpBIX padorarT 305 yemoBek. J{oKaKuTe, YTO CpeaH STHX MAra3MHOB eCTh
xora Obl OZMH MarasuH, B KOTOpoM pafoTaeT He MeHee 5 JelI0BeK.

6) BoceMb 3KCIIeAUTOPOB MOHYHKOBON KOMIIaHMH mocTaBuau 27 3akasoB. [lokammure,
YTO XOTHA OBl ABa SKCHOELUTOPa AOCTABHUIN OJMHAKOBOE KOJMYECTBO 3aKa3o0B.
Permnure ypaBaeHue:

a) 6,7 — (6,8x — 0,6) = 6,9x — (1,9x — 5,3) + 0,8x — (2x + 9) + 0,4x;

0) 4,3y + (6,2 - 1,5y) = 2,3 + 4,4y - (7,2 + 2,3y) — 2,9.

HOCTpDﬁTE MaTeMaTHYeCKYI0 MOJeJIb H peliluTe 3anady:

a) Cymma JBYX HaTypaibHBIX uncen pasHa 55. [lepsoe umcso npu aenenun Ha 14 gaer
OCTATOK 2, a BTOpPOe YHCcJIo Tpu generEun Ha 14 maet ocratrok 11. Haiigure sTu umcia.

6) Benmunna nepsoro yria rpeyronbEuka Ha 30° 6oxbsumie BToporo m Ha 60° menbie
Tperbero. Haaure BeIUMYUAY OOJIBIIEro yrja 3Toro TpeyrojbHHUKA.
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25 | VupocruTe BhIpaskeHHe:

&) (him? - %mzm + Thim) - (s5kim? - §k£2m + Skim));

o) (0 + 17+ 39) = (77 - {17~ 0) - (3w + 137 + )

E He BEINMCIAA YACTHOTO, OIpeAe]uTe, JeJUTCA JU YUCIO a Ha b:
a)a=-78 514, b=-3; n)a=-357 615, b = -15;
6) a =-854 328, b =4; n)a= 743 216, b = -8;
B)a=-516915,b=9; e)a =493 532,b =~

27 | Kaxoe BelpaskeHme HY»KHO HOACTABHTb BMeCTO A, UTOOLI PABEHCTBO MPEBPATHJIOCH B

TOMKIECTBO?
a) 2% . 218 = A; B) 428 - A = 43% m (5% : A = 5%
0) A : 3 = 3% r) A - (73t = 73, e) A: (69" = 6,

28 | Moxaxmure, uTo:
a) Ilpu n00BIX HaTypasbHBIX @ U b umcno 11 He mMoMKeT OBITH KOPDHEM ypaBHEHHA
ax? + 5bx — 9= 0.
6) Yucao 4 He MOKeT OBITh KOpHeM ypaBHeHHA ax® + 3bx® + 2x + 7 = 0 opm J100BIX
HaTypaJbHBIX a # b.

B) Hu onuH n3 KopHeil ypaBHeHUA 2ax® + 6bx® + 15 = 0 He menuTbesa Ha 6 mpu 1106BIX
HaTypaJbHBIX a U b.

29 Haiinute Tpu uymcia, JAOMUX OPH JeJleHHH Ha B Takue jKe OCTATKH, Kak A:

(91—7%)-25_15 60 — 40 - %

Chragoigooieh terid
[Ge+ 88 -G+ 5481 8)
Zt5e- ) (875

APYTHMH yYeHHKaMH 3TOTO KJjacca?

e 30 | B knacce 27 yuennkoB. MoKeT i KasKAblil M3 HAX APY’KHTHh POBHO C AEBATHIO
%
kit

Yerwipe napel cynpyros urpasiiu B 6oyiaunr. Jlnasa seidrpajiia Tpu ouka, JIlusa — gsa,
Huxa — gernipe, a Amkena — ogHO. CeMeH BBIMIDAJ CTOJLKO Ke OUKOB, CKOJBKO H
ero »xeHa, llerp — BaBoe Oonblme cBOel keHBI, HUKoOMal — B Tpu pasa 6oJibilie cBOE
skeHbl, a KoHCTaHTHH — B 4 pasa Oosblne cBoei »keHbl. Becero 661710 BEIMTPAHO 32 OYKA.
Kax soByr xeny Huxomaa?

32 IlBoe MaJIbUMKOB KaTaJuchk Ha Jogke. K Gepery mopgomien orpdAn conzar. B moxgke
MOTYT IIepPeNpPaBUThLCS Uepes pexy Jubo JBoe MaJbLYNKOB, Jubo oguH congar. CmoryT
JIM MATBYMKH [IOMOYE COJIAATAM HNEpPelpaBUTHCH ueped pexy?
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2. Croco0b1 3aganus (PyHKIMH

Yucna u pyrnKyuu — He NPoU36O0bHbIE NPOOYKMbL
Hawezo Jyxa, OHU cyu,ecmeyiom 6He HAC C meM He XapaKmepom
HeoOxodumocmu, kakx e 006zemueHoil peasibHOCmU...

IMapas Ipmur (1822-1901),
hpaHnyscKuii MaTeMaTHK

DyHKIUA — OAHO M3 BAYKHEHINMUX MOHATHH MaTeMaTHKH, M HaM BasKHO Telephb
HAYUHThECA 0003HAuarh QPYHKIHH, 8 TaKiKe BLISICHHUTL, KAKHM 00pasoM MOYKHO 3aJaTh
(PYHKIHIO.

Kax Mp1 y:xe 3HAeM, A 0003HAUYCHHS (DYHKIHH MONIbB3YVIOTCA OYKBAMHK, UAIIE BCETO
x, y u [. BykBo#l x 0603Ha4YaT MPOM3BOJILHLINA 3JIeMeHT 00JIaCTH onpeaesieHHa X, OYKBOi
Y — COOTBETCTBYIOLIUH eMy 3JileMeHT objacTh 3HadYeHUM Y, a OykBo# f — mpaBmiio, ycra-
HaBJIMBAIOIIee COOTBETCTBHE MEMIY X H .

ITockonbKy 3HAUeHHE y BaBUCUT OT X, 4 X Mbl BhIOMpaeM IPOMIBOJIBHO U3 00JacTH
OmpefieJIeHUs, TO X — BTO He3ABUCUMAA NepeMenHas, UIH, KAK TOBOPAT WHAaYe, ap2yMeHnm
Gyurkyuu, a y — 3asucumas nepemeHnas.

Bce tpu OykBbBI, X, Yy U f, O0BEIUHAKT eAUHON 3alIUCEHIO

y = f(x),

KOTOpas 4YHTaeTCd KaK «HTDEK paBHO 3( OT MKC».

Pasymeercsi, BMecTO OYKB X, y ¥ f MOryT OBITh MCHOJIB30BaHEI JI00bIe Apyrue OYKBhI.
Hanpumep, samucsk s = g(t) osHadaer, 4To § ABAAETCA QYHKLUK OT { U NIPABUJIO 3aBHCH-
MOCTH 8 OT ¢ 0003HAUYeHO OVKBOM g.

Dyuriua onpegeneHa (Wiu zadana), eciaIn HAM M3BECTHO NMPABUIO COOTBETCTBUS H
MHOKECTBO 3HAUEeHHI IepeMeHHOMH, K KOTOPOMY 5TO IPABMJIO HAZO OPHUMEHSATh.

Takum obpasom, ana Toro, yroObl 3aaaTh PYHKLHIO, HEOOX0HMMO:

1. Ykasare ee obiacTek onpejaeieHna X.

2. Vkazare npaBujo f, 1o KoTopoMy KaxKJIoMy 2JIeMeHTy X € X COINOCTABJISETCS e/JIUH-
CTBEHHOe 3HaueHHne QYyHKIHH Y.

Kakummu e cmocobaMu MOKeT OBIThH 3aZaHa QVHKUIUA?

3ananue (pyHKIHMH ¢ IOMOILIbIO CIOBECHOrO ONMMCAHHIA

BananuMm GYHKOHIO [ CIeAVIONIUM 00pasoM: «BCeM HeOTPHLATeIbHBIM DAIlMOHAJIBHEIM
YHCJAM HOCTABAM B COOTBETCTBME YMCJO 1, a BCeM OTPUALATENbHbIM — 4uco (—1)».

Obnacreio onpezneneHnsa 3TOI PYHKIUA ABIAETCA MHOKECTBO BCEX PallMOHAIBHBIX YH-
cen. U kasxaoMy U3 HUX YKa3aHHOE IPABUJIO COMOCTABISET eQUHCMEEHHOE TUCIIO: JTI000OMY
MOJIOKUTEEHOMY YHCJIY M HYJI0 — Yhcao 1, a 1io60My OTPHIATENLHOMY YHCIY — YHUCJIO
(=1). Hampumep:

f4)=1 f(=5)=-1 7(0)=1.

Takum obpaszom, MYHKIUA MTOTHOCThIO OIpeaeseHa. BmecTe ¢ TeM NaHHBIA crmocob
3alaHusd (PYHKIWMH ABAAETCA [0CTATOYHO I'POMO3AKHM, TPYAHBIM AJfA BOCIPDHATHA U
OCO3HAHM#A, a IJIaBHOe — HeYAOOHBIM A HOCAEAYIONIEr0 HCCAeN0BaHUA (MYHKIHAHA H
paboTeI ¢ Heil.

11
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12

IloaTOMY BO3HMKAET HeOOXOAMMOCTh B APYIrux crnocobax 3ajaHusa (QyHKIIHU.

Tabauuasbiii cnocod 3agaEus QyHKIHH

Mo:KHO 3ajaTh (PYHKIMIO, YKa3aB BCe 3HAYEHHUA HE3aBUCHMOI IepeMeHHOH M A
Ka)KAOT0 M3 HUX — COOTBETCTBYIOIee 3HaueHWe 3aBUCUMON mnepeMeHHoi. Takoil cmocod
3ajanus QYHKIMA HASBIBAETCA MABGAUYHBLM.

IIycrs obmacThio onpefenerus dyakuun [ asasercs mHOkectBo X = {1, 2, 3, 4, 5}
1 KamJgoMy 3HAUYEHHIO X € X comocTaBieHO 3HAUEHHUE Y, VKasaHHOe B COOTBETCTBYIOIIEM
cTonbie TabmUIbI:

x | 1 2 3 4 5
y -2 3 4 -2

Taxum 00pasoM, JJId KasKaoro sHaueHnd x € X cywecmeyem U eOUHCMEEHHOE COOT-
BerTcTByMOmee 3HaueHue y. Hanpuwmep, f (2) = 3, a f (4) = —2.

Tabnuueelil crocod sagaHEMa QYHKOHAEHN YEo0eH TeM, UTO COOTBETCTBYIOIIHE 3HAUYEHHA
X ¥ Y MOYKHO ONPEJesJUTh Cpasy, 6e3 AOMOTHUTENbHBIX yeuauit. OZHAKO OPH AOCTATOUHO
GOJBIIIOM KOJTUUYECTBE BJIEeMEHTOB MHOMKecTBA X AAHHBIA cmocof CTAHOBUTCA CIMIIIKOM
TPOMO3IKHM. A eclii MHO:KecTBO X MMeeT DecKOHeUHOe UHCJO 3JeMEeHTOB, TO TabJInUuHbIH
crioco0 He AacT NOJHONW HHDOPMAOUHM O XapaKTepe UCCIefyeMOid 3aBUCUMOCTH.

AHamuTHYecKH#H crmocod 3aganuda GYHKIHH (¢ moMomb0 (hopMyIsI)
DyHKIHA Y = % sagana Gopmysoii, IOKA3LIBAIOIEH, KAK A KaXKJAOr0 3HAUEHHS X

u3 obgacTu ee onpejaeseHUsA BBIYHCINTE COOTBETCTBYIOIEE 3HAYEHHE V.

Ecnu obnacTh onpeneneHdsd sSIBHO HE YKA3aHA, TO MEI OYJEeM CUUTATh, 9TO (DYHKIHS
3ajaHa s BCeX JONYCTHMBIX 3HAWeHHN X, TO eCTh TeX 3HAUEHUH X, IPH KOTOPBIX yKa-
3aHHadA QopMyJia HMeeT CMBICI.

5
Taxk rakx BhIpaXKeHHue F HMeeT CMBICJ JIA BCeX X, He DABHBIX HYJIN, TO obJ1acThIO

onpeneseHus Haured (QYHKIUM SABIAETCI MHOMKECTBO BCEX HM3BECTHEIX HAM YHCEJ, KpPO-
Me Hyad. U ana kaxzmoro x us ofJacTH ee OOpefesieHUA cyuecmeyem u eOUHCMEEHHoe
COOTBETCTBYIOIIEe 3HAUYEHHE I, KOTOPOE Mbl MOKEM BBIYMCINTH 1O (hopmysie, 3agaromniei
dyuarnuo. Hanpumep:

B-F-5 (09~ 35G35 T

= 20.

AnanuTuYecKHi cnocod 3aganna GyHKUIuMEA odyeHb yaooeH. OQHAKO 3aBUCHMOCTD MEXK-
Ly BeJIMYMHAMH He Bcerja MoskeT ObITh 3ajaHa (opmysioi. B aToM ciiyyae MOMKHO 3a7aTh
GYHKIHIO rpaduyecKu.

I'padmueckuii criocod 3amaausa GyHKIHUH

Ha npaxkTuke QYHKIMA H3HAYAIBHO MOMKET 3aJaBAThCA HEKOTOpHIM rpaduxom. Ha-
IIPUMEDP, METEOPOJIOTHYecKHEe MPUOOPhI ABTOMATHYECKHW DETHCTPUDYIOT 3HAUEHUE TeMIepa-
TYPBI B KasKAbIM 3alaHHBEIA MOMEHT BpeMeHH CYyTOK. PeadyabTaToM WX padoThl ABIAIOTCA
rpadpuKyA U3MEHEeHHA TeMIepaTyphbl B 3aBUCUMOCTH OT BPeMEHH.

I'padpmnueckuii cnocob 3agaHnsa GYHKIWHA OCHOBAaH Ha ciaeaviomeMm. Ha KoopauHaTHOM
miockoeT Oxy AJIsA Kaj)KAO0ro 3HAYEeHUsA X M3 00JIacTH oIpejesieHusa QYHKIWUH CTPOUTCH
TOYKa, KOOpAMHATAa KoTopo# Ha ocu Ox (abcuyucca) paBHa BbHIOpAHHOMY 3HAYEHHIO X, a
roopaunara Ha ocu Oy (opdunama) paBHA COOTBETCTBYIOLIEMY 3HAUEHUIO (DYHKITUH.
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ITocrpoennble TakuM 06pa3OM TOYKH IJIOCKOCTH 06pa3yIOT MHOXKECTBO TOYEK, HA3BI-
BaemMoe rpadukoM (PyHKIHH.

R L LT LT Sy,

Hcnonsaysa rpadpuk QyHKIHH, HAUTH ee 3HAUEHWE B HEKOTOPOIf TOUKE X MOMKHO CJie-
AVIOIIAM 00pasom:

. Haiitu abcnuccy, paBHyoO X.
. IlpoBecTn uepes Hee MPAMYIO, HapasieabHy0o ocu Oy.

. IIpoBecTn uyepes HaliIeHHYIO TOYKY HepeceyeHrs NIPAMYIO, napajienbayo Ox.,
. OnpenesuTs OPAMHATY 3TOM TOUYKHU MepeCeueHus.

Haiizennas opauHaTta Oyzer paBHa 3Ha4YeHHIO QYHKIMH B Touke ¥. Hanmpumep, Ha
rpaduxe, IpeACTABJIEHHOM Bhile, [ (2) = 2, a f (-1) = —2.

1
2
3. HaiiTu TOUKY mepecedyeHHsA STON MPAMOM ¢ rpad@uKoM QyHKIUM.
4
5

0 33 | Uso6pasure HA KOOPAMHATHON IJIOCKOCTH MHOKECTBO TOYEK, KOODAMHATHI KO-
TOPHIX Y/IOBJIETBOPAIOT DaBEHCTBY:

a) x = 2; 6) x = -1,5; B)y = 4; r) y = —3,5; n) x = 0; e)y=0.

34 I 3aBUCHUMOCTH 3aJaHEI rpadudecku. Mexoma us onpefiesieHHA NOHATAA (DYHKIIUK, YVCTA-
HOBHTE, KAKHE U3 9THUX 3aBHCHMOCTEH ABIAKTCA (PYHKIMOHAJIBLHBIMHU, 4 KaKNe HeT.

a) YA B) YA

\
7
X
H'H’
[w}
RY

/

13
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[35

14

1) Ipouwnraiite 3amuck: y = [ (x). Yro osHavawoT B 2TOM 3amucu OykBI X, Y, [ ?
BanumuTe HeCKOJBKO APYrux obosHaueHU QYHKIUM X IPOYHMTAHTE CBOM 3alUCH.

2) Yro 3HauuT 3ajaTh (onpegenuts) Gpyaxnuo? Yro HeobxoauMoO caenaTh, 4ToObl 3a1aTh
dyuxnuo? CpaBHHTE CBOM BBIBOZ C BHIBOAOM Ha cTp. 11 yueOHHKA.

1) OnpefenuTe, KaKUe U3 NPUBEJEHHBIX HUKE BaBHCHMOCTEH ABIAIOTCA PYHKIHAMH.
a) KaaoMy panuoHAJILHOMY YHCJIY CTABUTCS B COOTBETCTBHE €r0 MOAYJb.
y=|x|, xeQ.

=i
1
T

! 5 6 7

9 -8 7 6 5 -4 -3 -2 -10] 1 2

S )

[FF 5
0 =+
o+
H

Kak gnsa kakgodl w3 yrasaHHbIXx QyHKOUM Haitu [ (4), f (-2,5), f (1%)?
Yo BEI 3ameyaere?
2) Kaxkue cnocobrl 3amaHna GyHKIUM GeLIM MCHONb30BRaHBI? B yem mpeumyriecTsa

M HeIOCTaTKM Kamkjaoro m3 Hux? CpaBHHTe CBOM BBIBOMBI C BBEIBOAAMHM Ha cTp. 11-13
y4eOHHKa.

1) PyHKIMU 3a/1aHBI CTOBECHBIM onucanneM. Hajinure obsacTs onpeseseHUA B 00JIaCThb
3HAYEHMH KakAo#W QyHKIuU. OnpejesnTe X 3HAYEHUA B TOUKAX X, X, U X,.

a) Bcem 4eTHBIM YHCJIaM IOCTABJEHO B COOTBETCTBHE YHCJIO 3, a BCEM HeYeTHBIM YHC-
JaM — gucjo (—3).

x, =24; 2, = 17; x, = 128.
6) BeceM meJsIbIM YMCJIaM IIOCTABJIEHO B COOTBETCTBHE YMCJIO 1, 4 BCeM HEIEJBIM YHC-
aam — gucyao (—1).

x, =-7 x, =15,5; x, = -2,1.

1

B) Becem npaBmibHBIM ApOGSAM IIOCTABIEHO B COOTBETCTBHE YHMCJIO 2, & BCEM HeIpa-

BUJIBHBIM ApO6GSM — ywnciio 4.
8 4

x1=—1;x2=7;x3='5-.

2) Mo:KHO JH 3aJaTh KasKAYI0 U3 TpeX AAaHHBIX (GYHKIOUHA C IIOMOINBI0 (OPMYJIEI,
Tabaansl 1 rpadpuxa?
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38

39

40

)

dyaruua 3anana dopmymnoi. Haiinure ee obiacts onpeneleHns.,

~ ' B 3 . __l.é' _ 9x+7 .
a) y = x% By=y-9g  AD¥= ")V = @x - 5)dx + 9y
_Tx+5. __2x _ Al(x =5)

DyrxuusA 3anada Gopmyson. Haligure ee 3HaueHne B TOYKaX X, X, U X,.
Ay=Tx-5x=0x,=1;x,=-1; B)y = 3x% x, = 0; x, = 2; x, = -0,5;

o)y = 2x4— 75 x,=0x,=-1;x,=4; r)y= 4x5— 3; x, =0; x, = 0,75 x, = 2.

Dyurnua sagaHa dopmynoi: 1) y=2x; 2)y=—x3)y=2-x;4)y=—|x|.
3ajaiiTe JaHHYO (QYHKIHIO C IOMOIILIO:

a) CJIOBECHOIO ONHCAHHA;

6) Tabauuel 3HaveHuit oT —3 mo 3 ¢ marom 1.

(IITazom HaBLIBAIOT PASHOCTH MEKIY ABYMS COCEAHHMMM 3HAYEHHUAMH apryMeHTa.)

DyHKNHA 3a7aHa ¢ OOMOINbIO TAOJAMIEI. 3aJaiiTe ee CJIOBECHBIM OIHCAHHEM M Ipa-
GHUYeCKH.

a)| x 21 -1 0 1 2 B)| 2 | 4|-2]|-1 0 1 2 4
y -6 | -3 0 3 6 Y 2 1 10,5 0 |-0,6) -1 | -2
6)l x| 2|-11]0 1 2 r|x]-3|-2]-1] 0 1 2 3
y =i 0 1 2 3 y 3 2 1 0 1 2 3

DYHEKIOUA 3a7laHa ¢ IOMOIbI0 rpaduka. 3agaiiTe aTy QYHKIHIO: a) Tabauleil 3HaYeHUIt
oT —4 10 4 ¢ maromM, paBHbBIM 1; G) CJIOBECHBIM OIMCAaHHEM; B) OPMYJIOH.

&) YA 6} yA
5+ 15
4+ + 4

15



fnaea 5, §1, n.2

E

46

16

CocraBbTe TabnMy 3HAYEHHH (DYHKIHHA:

a)y=3xana x or —4 1o 4 cmarom 1; B)y = 3x + 5 gua x or -2 xo 2 ¢ warom 0,5;
6) y = — 4x ana x or —6 mo 6 ¢ muarom 2; r)y =4 — 3x gns x ot —4,5 1o 4,5 ¢ marom 1,5.
Hcnonpaysa Tabaunel, nmoctpoite rpabuky oTux QYHKIWAN /I YKasaHHBIX 3HAYEHUI X.

DyHKOUA 3aJaHa ¢ IOMOIILI0 TabauIbl. 3azaiTe 3Ty PYHKIUAIO CTOBECHBIM OIHCAHHEM
U rpaduydecKH.

a) x -3 -2 -1 -0,5 0 0,5 1 2 3
y 9 4 1 0,25 0 0,25 1 4 9
6) x -3 -2 -1 -0,5 0 0,5 1 2 3
Yy -27 -8 -1 [-0,125] o0 0,125 1 8 27

SagaiiTe GYHKOHUIO aHAIUTHYECKH, UCIOJbB3YA ee rpadpuk.

a) L 0) LN
' S . S S N
1
i 3_,. :
P - i
! 1
! : 1
-5 -4 ! )
b 2 4 5 x 5 x

dyarnua sazgana popmynoi. Haligure 3Ha4eHHe aprymMenTa, NP KOTOPOM 3HAYEHHE
(GyHKIHH PaBHO Y, Y, 4 Y,.

7
Ay=5x-6;y =0y, =5y=-2 By=upy=Ly="-Ly=2

11 9x —
Oy=57y g h=-"Ly,="2y=3 1ny= x2 5;y1=0;y2=2;.1,f:,,=-2,5.

47 3anunure cleAyIonie BRIDAXKEHHA HA MATEMATHUYECKOM SA3bIKe:

a) IMpoM3BeJeHNe KBaJgpara CYMMBI UMces] 7 M @ ¥ pasHOCTH KBaJpaToB uHcea b u c;
0) wacTHOe Ky0a cyMmbl yucen 9, x, y u cyMMbl Ky0OB 4yuces 3 U 2;

B) VABOEHHAA PA3HOCThH Ky06OB umces 6 1 p, yMHOKeHHasA Ha Ky6 cyMMseI uucen 2 # q;
r) KBaJpaT PasHOCTH YHCeJI r U S, AeJIeHHEIH HA PasHOCTL KY0OB uHcels t U k;

7I) IIpOU3BeJleHUe HEMOJHOr0 KBAJApPATA CYMMBI UMCEN /1 U N W PA3HOCTH KBAJPATOB
gucen a u b;

e) mecraf cTeneHb CYMMEI yucel 4, m, n, k;

JK) CyMMa ILIEeCTBIX CTelleHe! Yucel X, Y U 2.
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48 I IIpusenuTe npobu K 00meMy 3HAMEHATEIO:

o T 3 4 | 72
2) 517 ¥ 949’ %) 1691 * 2047’ B) 2813 ¥ 3589°
. 49] Pemnre ypaBuenue:
a)(a+ 77 -4 =0; 6) (Tb — 5)% — 64 = 0; B) 64(c + 5)° — 4¢ = 0.

50 YupoctuTre BeIpajkeHHE:
a) 3a* — (4a’b — 7a** — ab®) — (2a* + 6ab® — a® — b*) — (-3a’b + 6a?h® — bab?);
6) x* + 3x%y — (6x°2 — 3rx + s) + 4x* — (6x°y — 5x%z + Brx — 25) + (—5x* + 6x%y + 5x%z — 3);
B) 2a%(a - b) + 3a(a — b)? — 5(a — b)® + ¢ — (—4(a — b)® + 2a(a — b)? + a*(a — b) + ¢);
r) 3x2 + 4y® — (x + y)® — 2x(x + y) — 3y® + 4xy.

Mokakure, 4To YUCia a U b JAIOT OJMHAKOBEIE OCTATKY NIPH JeJIeHHH HA C:

a) a = 200 000, b = 200 056, ¢ = 8; B) a = 599 615, b = 600 000, ¢ = 11;

6) a = 399 996, & = 400 009, ¢ = 13; r) a = 900 312, b = 900 632, ¢ = 32.

52 a) U3 Mockrel u BrnaguBocroka, paccrogame Mexxay KotopeiMmu 9000 KM, BeLIeTEH
ONHOBPEMEHHO HABCTPeuy APYI APYry ABa camoiera, Cy—34 u HMi—-96. Yepes 3 uaca

paccTrofgHue MexAy HUMHU ObL10 paBHO 1170 M. Hajigure cKOpOCTH, ¢ KOTOPOH JIeTeIH
ofa T camoseTa, ecad ckopocTh Cy—34 Obuta B JBa pasa Ooabmre ckopoctu Mia-96.

6) U3 Mocksel B8 Camapy BbIII€J TEIUIOXOA cO ckopocThio 20 kMm/4, Uepes 3 uaca us
MockBEI B TOM K€ HAIPABJEHUM BBIIIEJ BTOPOIH TEINIOXO0X, KOTOPHIN IePeABHUIAJICH
co ckopocTeio 24 km/4. Yemy paBHO paccrosaue mexay Mocksoit u Camapoii, ecnu
B Camapy o0a Temyoxoja NpuOLLIA OTHOBPEMEHHO?

B) IIpasnHuuHas KOJIOHHA MeMOHCTDAHTOB ABMIKETCS 10 VJIHUIE CO CKOPOCTHIO 3 KM/4.
BognTenb MalIWHBL C TeJIEBU3MOHHBIMM KaMepaMH, ABUraBIIeiics HaBCTPe4y KOJIOHHE
€O CKOpoCTBIO 15 KM/4, 3aMEeTHJI, 9YTO IyTh 0T Hayaja M J0 KOHIA KOJOHHBI 3aHAJ Y
Hero 2 munyTtel. OupegennuTe AIUHY MPA3JHAYHON KOJIOHHLI.

53 | Hoxaxmure, uro:
a) a* + 2a® — a® — 2a pna a060ro 1EeJoro Yuciaa @ AeJATCH Ha 3;
6) b5 + 4b pua moboro mejsoro auciaa b geauTcd Ha 5.

e 54 I 3aBHcHMOCTH 3aaHbl rpadudecku. Onpenenure, KAKHe U3 HUX SABJISAIOTCA QYHK-
NOHAJBEHBIMH, & KAKHe HeT.

a) YA B) y

1

o] 1
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6) y r) YA
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55 I ®yaknua y = [ (X) 3afaHa cJeIyOMMUM 06pa3oM: BCEM UHCJIaM, KPaTHBIM 3, IIOCTaB-
JIEHO B coOoTBeTcTBHE umcao 0; BceM umcJjaM, AAMMIMM OCTATOK 1 IIpU JeleHHH Ha 3,
TIOCTABJIEHO B COOTBETCTBHE YHCJI0 1, a BCEM OCTAJBbHBIM LEJbIM YHCJIAM HOCTABJICHO
B cooTBercTBHe uHciao 2. Hadigure obiacth ompejsesieHHss U 00JacTe 3HAUEHHH 9TOM
dyuxnuu. Beluncaure ee spavenus B Toukax 26, 70, -1, 12, —8.

56 I DYyHKIAA 3aJaHa ¢ IOMOMNIBI0 Tabaunpl. 3agaiiTe ee rpadpuyecKn.

X -4 | 3| -2 | -1 0 1 2 3 4
y -6 | 6| 4| -3|-2]-1 0 1 2

57 | ©®yuknusa sagana dopmynoii: 1) y = —2x; 2) y = | 2x |.
3ajgaiiTe JAHHYIO (PYHKIHIO C IOMOIIEIO:

a) Tabaumoel 3HAaYeHHH or —3 g0 3 ¢ marom 1;
6) rpadura GyHKIAU.

(IIlazom HA3BIBAIOT PA3HOCTb MEKAY ABYMsS COCEIHHMH 3HAYEHHUSAMH apryMeHTa.)

dyarIHAA 3ajaHa QopMyIoi Tx; 28. Haiigure ee sHauenme B Toukax 0, 2, 4, -1, —3.

58 I
59 I CocraBbTe TabMULly 3HAYEHHH QYHKIHHT:

a)y = 5x gus x o1 —2 go 2 ¢ marom 0,5; 6) y = —Tx gua x or =9 xo 9 ¢ marom 3;

B)y=2x+ Tana x or -3 go 3 cmarom 1; r)y=6— x nua x or —7,5 1o 7,5 ¢ marom 2,5,

60 I DyHKIUA 3aJlaHa ¢ NOMOIILI0 rpaduka. 3ajaiite 3Ty QYHKIUO TAGIUIel 3HAUYeHWIT
ot —4 10 4 (¢ marom, paBHbIM 1) B hopmyJIoii.

a) yA 6) yA

e
0 IS O P F N .

<4
nY

B o X
Ple= == = = = =

-5+ =5

1 | POyHKIUA 3amaHa (HopMYyI0it 5% — 3

3HaveHne pyHKIHHA paBHO 1, 3, —2.

. Haiignre 3sHaueHHWe aprymeHTa, IMPH KOTOPOM
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3aznaiiTe QYHKIHIO aHAJUTHYECKH, UCIOAb3YA ee rpaduk.

®

a)
i
5 4 :
y 3 4 5«
4.0 24
63 I IIpuBenuTe npodM K 00IMEeMYy 3HAMEHATEJIO:
2 4 3 5 . 1 2
2) 589 ¥ 899’ %) 587 * 697 B) 559 * 817"
64 I Pemmure ypaBHeHMe:
a)(x -T2 -36=0; 0) (by + 3)* — 81 = 0; B) 16(z — 3)% — 922= 0.

65 Vupocrure BulpaskeHue:
a) x' — (4x°y — Tx*y® — xy°) — (2y* + 6xy° — X%y — y*) — (=3x°y + 6x°Y* - Hxy°);
6) Sy*(x +y) — Ty(x + y)* + 3(x + y)* + 2x%y — (4x + y)* - By(x + y)* + 4y*(x + y)).

66 | Ioxaxure, uro umcna @ u b AAKOT OMHAKOBBIE OCTATKH DU JEEHUH HA C.
a)a = 54 316, b = 54 393, ¢ = 11; 0) a = 154 217, b = 154 649, ¢ = 18.

E a) Us aByx puananoB noHUMKOBOM Kommanuu AatoHa u Kcromu, paccrodHne MexIy
KOoTOPLIME paBHo 750 KM, BEIeXa/IM OJHOBPEMEHHO HABCTPEYY APYI APYTY ABA aBTOMO-
6unsa. Yepes 2 uaca paccrogaue Mexay aumMu 0b10 pasHo 450 kM. Haiitu ckopocets,
¢ KoTopoiif examu oba aBToMoOMIIA, eClIU CKOPOCTH OAHOTO M3 HUX Ovlia B 1,5 pasa
60JIbIIIe CKOPOCTH JIPYIOro.

0) Korma AnTtoH exan Ha pabory, To oOpaTuja BHUMAHUE HA TO, YTO HA BCTPEYHOH mO-
Joce odpasoBasiack npodka. MamuHel B TpobKe ABUTANUCH €O CKOPOCTBIO 5 KM/4. [Ipu
9TOM AHTOH 3aMEeTHJI, YTO IIYTh OT HAaYaja M A0 KOHIA MPOOKY 3aHAJI y Hero 12 MUHYT.
Yemy paBHa AJuHA dTON NpPoOKH, eciaym AHTOH exal co CKopocThio 60 xm/u?

68 | Iloxaskure, uro:

a) a® + 3a® + 2a gna a000ro Neaoro yucia ¢ AeJUTCH Ha 3;

6) b + 2b° + b? gna moboro menoro yucna b gexruTces Ha 4.

69 I Hokaxure, 4To yuciaa A 1 B UMeIOT OJJHHAKOBBIEe OCTATKH IIPH JeJIeHUHU Ha 7.

A= [(516 + 2%5) 9+ 0,16] : (% - 0,3); B = (50 — 11,409 : 0,3) : (4,2 £ 12 - 0,21 - %)

2k
e 70 | IIyremecTBeHHNEK OTIPABAICA M3 CBOEIO POJHOTO TOPOAA A B CAMbIl yAaTeHHBIH
or Hero ropox B. W3 ropoza B 0H OTHPABHJICA B CAMBEIH YAAJE€HHEIH OT HEro
ropox C u tak panee. [lokaskure, uro ecau C He COBIAAaeT ¢ A, TO IIyTelIeCTBeHHHUK,
NepeIBUTasiCh U Jlajlee TAKUM CIoco60M, HUKOrJa He BePHETCA NOMOIA.

19
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3. ®yHKUMOHAJIBHAA 3aBUCHMMOCTH M KOAMpPOBaHWE MH(pOpMamuu*

20

Mamemamuka — 3mo HenpeloNcHaAs 0CHO64 HAYK
u naodomeopHbLil UCMOYHUK 6CAYECKOU NOAe3HOCU
8 yesogeueckux 0enax...

Hcaax Bappoy (1630-1677),
AHTIHHCKUN MaTeMaTHK U (QH3HK

Kak m3BecTHO, KOAMPOBaHWE WHQMOPMAIUU HeoOX0AHUMO A KOH(HUAEHIHAJIbHOH
mepegadu gaHHbBIX. OHO OCHOBAHO HA TOM, YTO II0 ONPENEeJ€HHOMY IPABUJIY MEHAETCHA
¢opMa mEepBOHAYAJIBHOTO COOOIEHHA TAaK, YTOOBI €ro CMOT NPOYHMTATE TOJBKO ajpecar,
BHAIOLINI IPaBUJIO, IPUMeHeHHOe npu mupposke. Cerogna xpunmozpagus (0T Ap.-rped.
kryptos — cKpBITEIA, graphos — nucanue) — Hayka o mudpax U ux pemudpoBre — ABIA-
eTcd OCHOBOM MH(OPMAIIMOHHOH 0e30IIaCHOCTH KAK OTJEeJbHBIX KOMIAHUMN M KOpIOpalMii,
TAK M ILEeJbIX CTPaH.

DaKTUYECKH IPHU KOAUPOBaHUM uHpopManuu 3aziaercs HeKoTopas GYHKI[UA, IIPABUAJIO
npeobpasoBaHuA TEKCTA. OTO IPABHJIO Has3bBaoT Kawdom mudpa. Hampumep, xammon
OykBe andaBHTa CTABUTCA B COOTBETCTBHE CBOM MHAMBHAYAJLHEIN CHMBOJ — nudpa, 0yK-
Ba, KAPTHUHKA, npounii 3uak. J[anHas (QyHKIUsS npeoOpa3OBBIBAET HCXOJHOE COObGIIeHMe
B 3aInu((poBaHHOE.

OauH U3 caMbIX pacIpOCTPaHEHHBLIX THIIOB INH(MPOB, UCIIOJb30BaBIInica eme 0anem
Ilesapem, moay4yny HasBaHue wugp cdsuza. IIponecc KOZUPOBAHUA B 9TOM CJIV4ae COCTO-
UT B TOM, 4TO Ka)kgo# O6ykBe ambaBuTa (Jajsee Mbl GYZeM rOBOPHUTH TOJBKO O PYCCKOM
andaBuTEe) CTABUTCA B COOTBETCTBHE Apyras OyKBa, OTCTOAINAS OT NEePBOHAYANBHOH Ha
3aflaHHOe KJI0UuoM uncao nosunui. Tak, Hanpumep, B mmdpe casura ¢ kiawouom 6 amxpasur
caBUHYT Ha 6 GyKB. OTOT mImp MOXKHO 3a/1aTh CHAeAVIOIed Tabiuieii:

53 i s oo | 56 |
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OrMeTHM, 4UTO 3HAKH MpenuHAHUA M Ipobesbl B mndpoBKax OOBIYHO HE CTABATCH.
WmeromieMy KJIIOY 5TO He MOMeEIIaeT NPOYUTATEH TEKCT, & TeM, KOMY OH He IpeJHA3HAUeH,
CO3JACT NOTIOMHUTEJNBHBIE TPYAHOCTH W, 3HAUUT, chexaer mmdp Gomee HameKHbIM. [Ipu
3TOM TEKCT IlepeaBaeMoro cooOMIeHHA HOJMKeH ObITh COCTaBJIEeH TAKUM 06pasoM, 4TOOBI
OH IOHUMAJICA OfHO3HaYyHOo. OHAKO NPH JKeJaHHH MOYKHO 3aI0U(POBATH ¢ IIOMOINLI0 YKa-
saHHOro mudpa u 3HaKH IpenwHaHWA, ¥ npobenst. A sToro K andaBuTy HaZO IPOCTO
N00aBHUTEH sKeJaeMBleé CHMBOJILI M IOCJE STOrO IPOU3BOAUTE CHBUI.

Jloiss Toro uTobBI pasobpaThCA ¢ TeM, KaK KOAUPYeTCs TEKCT ¢ MCIOJIb30BaHKMeM IHu(ppOB
5TOT0 THHA, 3almUdpPyeM ¢ MOMOIIbI0 MH(pa cABUra ¢ KiawodoMm 6 crenyoouryio ¢pasy:

KAMKJIOMY YEJIOBEKY CBOMCTBEHHO OIIMBATLCA, HO HUKOMY,
KPOME TJIVIILIA, HE CBOMCTBEHHO VIIOPCTBOBATL B OIIIUBKE.



IMonyunM cregyooiyoo muppoBKY:

PEMUSTIISKCE3KPIY3PIIUIIBKY YOPIOOKEIIBYEY®YOPPTII]
PIOTKUCIIXbEVKU3OITUIIBKY VDI X PI[UIIIPIEIIB3DI00KPK.

3amudpoBanHad Qpasa Majo MOX0MKa HA OPUTHHAJ, OJHAKO pacmudpoBaTh ee He-
caoxHO0. Beas 6ykB pycckoro andasura Bcero 33, a 3HAYHT, CYLIECTBYET BCero 32 BO3-
MOKHOCTH cABUra. Il0aToMy, IpoBepsisai Ha NMepBbiX GYKBaxX Ko/Aa PasHbIe BAPHAHTHI C/BHTIA,
JOCTATOYHO OBICTPO MOXKHO HAWTH KJI0Y mmdpa.

IlompodyeM, HanpuMep, IIPOYNTATH 3aIIM(POBAHHYIO ¢ IIOMOIIbIO mHdpa casura Gpasy:

HCPXTXCBHBPCTYCPXCMHCHK

TIpenmonosxum, uro Kaod koxa 1. Toraa 6ykee K gomHa COOTBETCTROBATE CTOAIIAA
nepen Heii 6yksa K, 6ykse C — 6ykBa P, 6ykse @ — Oyksa Y. Hauano Hameii (ppassl mo-
ayunrca EPY. Cyas mo BceMy, K04 1 He MOAXOMHT.

IlonoxkuB ka4 Koga 2, moayunm Hadanao ¢passl EIIT, xoropoe Takske He HATOMUHAET
HUKAKOe CJIIOBO PYCCKOIrO A3BIKA. A B3AB KJIOY KoJa 3, MbI IOJYYHM cleAyoniyio ¢pasy:

IIOCTATOYHO ITPOCTOM KOJT

Taxkum 06pa3oM, OCHOBHBIM HeJOCTATKOM MIddpa CABUTa ABJAETCA IPOCTOTA €ro
pacuudpoBku. B menax ycrpaHeHHA 9TOT0 HeAOCTATKA OBLI MPHAyMaH THII MIX(pPOB, HAa-
3bIBAEMBIIl wugpom 3amenwvl. B HeM Kaxaoit OyKkBe pycckoro ajxdpaBUTa MPOMU3BOJIbHBIM
00pas3oM CTaBHUTCA B COOTBETCTBHE HeKHH cWUMBOJ: OykBa, mudpa, KapTHUHKA U BoOOLIe
MMPOMBBOJLHBIN 3HAK. HampuMep, BOBMOKEH CJIeIYIONIHA KJII0U:

Al— 1] |B|—>|* J| — |T7] |C|— 2| [H] — |9 2| — |#
B|— |C]| || = |5]| [M|—|0]| |T|— |O] [ — [N| [IO]| = |$
B|— [2]| [8]—=|B| |H|—|(] |¥|— |B| ] > [E| [9]| — |&
r|— (Pl lH|—|)| |O]—|4]| || —|8]| |B|—|H
an|— 3| (| —|+]| (O] = |T]| [X|—=|!]| [BI] = |K
E|— [A| |K|— |B| |P|—|6]| || = |3]| |[B| = |@

IITudporanue COCTOUT B TOM, YTO OYKBEI MEePBOHAYAIBHOTO COODINEHUA 3aMEHAITCH
CHMBOJIAMH COIJIACHO KJai0uy. J[JIs TeX, Vv KO0 eCcTh KJ04Y, HANKCAHME U paciuudpoBKa
COOOIIEHUN JOCTATOUHO IIPOCTHI. A BOT 0e3 Kjoua paciu@poBaTh UX HENPOCTO, TAaK Kak
KOJIMYeCTBO BO3MOJKHBIX BapMaHTOB TaxKoro mudpa pasHO

331=1-2:-3-..-33=~9"10%,

I09TOMY JIaKe ¢ IOMOILbI0 OBICTPOAEMCTBYIOIEro KOMIbIoTepa Ha AemudpoBKy nepebo-
pPOM BapHaHTOB Oy/eT IMOTPpavyeHO CTOJBKO BPEMeHH, 4TO coollleHHe yiKe OyaeT HeakTy-
aJbLHO.

U Ttem He MeHee Takue mudpbl Hayumiauch pacumndporsiBaThk. Maes gemm@poBru
COCTOUT B TOM, UTO PA3JTUUYHEIE DYKBBI PYCCKOr0 SI3bIKA BCTPEYAIOTCH B OCMBICIEHHBIX TEK-
cTax ¢ pasHoit yactoroii. Hanpumep, riiacHas A BcTpedaeTcs yalie
corjacHoi M. IIpoaHaJM3MpOBaB YACTOTY MOABJIEHHS B TEKCTax
PasHBIX CHMBOJIOB, OBLIM COCTaBJIEHBI TAOGJHUIILI CPegHEH JacTOTHI
MOABIEHUA Kaskmou Oyksbl. Tak, B NpHUBeJNeHHOH HUKe Tabiaume
VEKasaHa CpPeJHsA 4acToTa NoABJeHUs OYKB pycckoro andasura B
rexcre u3 1000 6yxe. U3 Hee, nanpumep, BuaHo, uro Ha 1000 6ykB
PYVCCKOTO TeKCTa NPUXOAUTCA B cpeHeM 28 OVKB I1.

faea 5, §1, n.3
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Bykea |[Yacrora| Bykea |Yacrora| Bykea |Yacrora| Byxsa |[Yaerora| Byxea |Hacrora
AT 75 E+E 88 JI 42 P 48 1 5
B, b+b 17 X 9 M 31 C 54 2l 15
B 46 3, bl 20 H, T 63 b 25 I, ¥ 7
r 16 i 12 0 109 D 2 1, 9 4
)i | 31 K 34 II 28 X 11 5 22

AHaJIU3UPYA ¢ HOMOIIBIO JAHHOH TAOJMMIBI YaCTOTY NOABJIEHUA CHMBOJIOB B 3amud-
pPOBAHHOM TeHCTe, a TaKie HX B3aHMHOE pPacIoJIOMKeHHe H YJYHUTBEIBasd 0coOeHHOCTH I10-
CTPOEHHMS CJIIOB PYCCKOT'0O A3BIKA, MOYHO CYLIeCTBeHHO COKPATHTE KOJTHYECTBO BO3MOMHBIX
BapHaHTOB KJIIOYEH, a 3HAYHUT, COKPATUTL BpeMs nepedopa U B KOHEUHOM cYeTe paciund-
poBaTh coobieHue. B cBA3M ¢ 9THM y4deHbIe-KpuUOTOrpad®sl A0 CHX [IOP MIPOJOJIKAIOT
co3ZaBaTh pasHble BHIABI H(POB.

OpauM U3 BUJOB IU(POB, NO3BOJIAIOMINX YCIOMKHHATE PaciiudpPOBRY, ABIAIOTCH WUPPbL
nepecmano6xu. B HUX MCXOAHBIH TeKCT pazduBaeTcs Ha IPYIILI, COCTOALIAE U3 OAUHAKOBO-
ro yucsaa O0ykB. BEyTpH Kaao0i# rpynnsl OYKBB! OIIpe/ie/IeHHBIM 00pasoM IepecTaBIA0TCHA.

Ecau rpynna gocraTrouyHO AJMHEHAA, TO YHCJI0 BOSMOYKHBIX IIePeCTAHOBOK OVKB Jocra-
TOYHO BeJuko. K TOMy ke melTaomeMycsa paciindpoBaTh 3amu(pOBAHHLIE COOBIICHUAA
TaKoro Buaa 6e3 KOYa HeM3BeCTHO, HA TPYIIILI KAKOH JnuHel pasdusancs rexcer. [Toaromy
paciin)poBKa TaKMX cooDIIeHuil Aeno Dosee CJIOMHOe, XOTA U BO3MOXKHOE.

SamudpyeM ¢ DOMOIIBI mudpa IepecTaHOBKH CAeAYIOImYIo (pasy:

YM SARJIIOHAETCS HE TOJIBKO B SHAHHUH, HO 1 B YMEHUN
ITPUJIATATH SBHAHUWE HA JTEJIE
Haunnaa ¢ nepBoil OYKBBI (ppassl, pazodbem TekcT Ha rpynnsl 1o 10 6yKB B KasKmo.
3arem Hapucyem tabauny ¢ 10 cronbomamMu U B IepBOM ee CTPOKe 3amuIneM 4ucsaa oT 1 mo
10 B npou3BoIbHOM nopsake. Teneps 3anuineM B KJIeTKax TAGJHIBI 0 CTPOUYKAM, HAUHM-
Hasl CO BTOPOH CTPOKH, OVKBBI MIA(PPyeMOro Texcra 0e3 IPONYCKOB A 3HAKOB IPENWHAHUA!

TS| = o= < e
Sigwiwl o=l
||| w| | w]®
oA R e
B | | -
=3 ||| 3 | e
= e =S oS e
|| = a2
ol Rerti=1f=- 0ol g =

P YO = =l

W makoHel, BeINMUCHLIBaA OYKBBI 9TOH TAGJHIBI 110 CTOAODAM B YKA3AHHOM IOPAAKE
(cHauaya U3 cTONOIA, OTMEUYEHHOro uncjioM 1, sareM — umceaoM 2 U T. 4.), MBI ITOJIYIUM
CIIeAVIOUIYIO IMU(PPOBKY:

KEAEAAYTOMMHAHHMI'HIOOMUBEMCBBJIMEKOPAYJINNU3JI
JITHHTASA3YAEABHITHE
Kiarouom k pacmndpoBKe TEKCTOB ZAHHOIO THIA ABJIAeTCA HAOOp uudp, yKasaHHBIA
B IepBOM cTpoke Tabiuilbl. 3HaA ero, moaydarenb 0es Tpyaa pacmudpyer Texcr. Ecau
JKe KJII0Y He M3BeCTeH, BOCCTAHOBUTH MCXOJHBIM TEKCT JOCTATOYHO CIOMHO, Beb OYKEBHI
OCTAJIMCHh TEMH Ke M aHaJu3 YacTOThl BCTPE4YaeMOCTH OVKB 37eCh He IIOMOJKET.
Tem He MeHee MaTeMaTHYeCKHE METOABI [IOMOTAIOT PacIIA(POBHIBATE M TAKHE MIHAQ-
PHI Oe3 3HaHHMA KJIOYEeBOro cjoBa. MBI ¢ BAMHM IIOKa OTHMH METOZaMH, K COXKAaJeHHIO, He
piajgeem. Ho mia jKesarpmiero 4ro-To y3HATH HE CYIECTBYET IIPEeNATCTBUH, U TOT, KTO
3aX0YeT HAYUYUTHCH 3TOMY, ¢ PAJIOCTHIO IPOHJET BeCh MyTh O0YUeHUSA U HAYYUTCH PellaTh
MHOZKECTBO IIOJIe3HbIX ¥ KPACUBBIX 3a1a4.
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71' BeimoTEUTEe BBHIYMCIEHUS U PACIOJOMKUTE OTBETHI IPHMEPOB B IMOPAJKE BO3-
' pacTaHus, CONOCTABHB HX COOTBETCTBYWOINUM OYyKBaM. Bl y3HaeTe HaspaHHe
npogeccuu, KoTopas B OYKBaJbHOM IepPeBOje ¢ MTAIbAHCKOTO A3bIKA O3HAYAET «KJa-
AVIIUA B AIAK»:

[K]5-7-3-35-4 [H] 33-34-34-35
[C] (104 - 28) : 4 [P] 127 - 01 + 23 + 111
[0] 52 + 68 - 22 [C]37:4-17:4
[T]13-21-29-7 [A] (999 - 459) : 9
[A] (125 - 75): 25 [H] 98 - 21 - 21 - 128

1) IIpounraiite Ha cTp. 20 yuebHMKaA, KAK HasblBaeTcA HaykKa o mudpax u ux aemud-
POBKe, UTO 03HAYAET JaHHOE CJIOBO B IE€PEBOJE C JAPEBHErPeYeCKOTo.

2) BamudpyiiTe HazBaHUe HAYKH 0 mHdpax ¥ Ux AemHdPOBKE, CONOCTABIAA Kar IO
OyKBe BTOT0 CI0Ba HEKOTOPHIH BHIYMCINTENbHBIA IPUMED.

3) IIpounraiite Ha crp. 20-22 yuebHMKA, KaKk MHUPPOBaAHHE CBAZAHO C HOHATHEM
(OYHKIMH, YTO Ha3bIBAaeTCA KJIIOUOM Mmudpa, Kakue ObIBAIOT BHAbI MU(POB.

3amudpyiiTe muppoM CABUra ¢ KJIOUYOM 4 cleAyiollee BLICKA3LIBAHHE BEJIUKOIO
IpeBHerpedeckoro duaocoda u yueHOro ApucToTesis:

BCETO ITPUATHEE [JId HAC TE CJIOBA, KOTOPBIE JAIOT HAM
KAKOE-HUBY /b SBHAHUE

PacmugpyiiTe BRICKa3BIBAHUE OJJHOTO M3 CeMH 0000 UTHMBIX JpeBHerpeuecKux (huo-
codoB (cemu myapenoB) Buanra [IpueHCKOro, ecjii ¥3BECTHO, YTO OHO 3alIU(MPOBAHO
¢ IIOMOILbIO IMH(pa caBuUra:

MIICET'MEYMCHAOITYKIIIT.

IIugp 3ameHs! 331aH CAEAYIOMAM KJIIOUOM:

Al— [©] |[BE|l—|le] || —|=x G| — [o]| 3] — |w D — | ¢
B|— |*| |[IK| = || IM|—|o| |T|—|!| Il = |=| O —>|7]
B|— |a| [B]|—=|8]| |H|— || |¥|—|1]| (] — [3¢]| || —|O
T'|—|B| |[A|—|n| |O] = |x| |[®]| = || |B]|—|¥
o|— |90 — (A [II| = |&| |X| — |<]| |BI| — | @
E|— | ¥ El—|n Pl— |y Io| — |« Bl — | &

Samu@pyiTe ¢ €ro NOMOIIBIO BEICKA3bIBAHWE H3BECTHOI'O0 HTAJNBAHCKOTO YYEHOr0
Ixopaaso Bpyso:

CTPEMJIEHUE K UCTHUHE - EIMHCTBEHHOE 3AHATHUE,
IOCTOMHOE T'EPOSI

Bamudpyiite mudpom nepecraHOBKH ¢ KI04oM 78145236 BHICKABLIBAHHE H3BECTHOTO
aHriIuicKoro yueHoro m ¢gunocoda Pomxepa Bskona:

TOT, KTO HE BHAET MATEMATHKW, HE MOJKET V3HATbH
HUKAKOW OPYI'OM HAYVKHU U JAXKE HE MOYKET OBHAPYKUTH
CBOET'O HEBEJXECTBA

23
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PacmudpyiiTe BhICKA3bIBAHHE KDyIHeWniero (paxmnysckoro ¢guiaocoda, mucareis u
ucropuka BonbTepa, 3HasA, YTO OHO 3amMH(POBaHO MIM(MPOM IIEPECTAHOBKH C KJIIOUOM
514362:

WHENIBbYEJIBJIEOTCOBBX3UHKETUENIITHAABJIIPTTHIOABXO

Wcnons3ys TabaMIly 4acTOTHI IMOsABJEHUS OYKB B TeKCTaX, paclim@pyiTe BHICKa-
3eIBAHHE HeMenkoro duigocoda Bunbrenbma I'yvmbonpaTa, €cjaH H3BECTHO, UYTO OHO
samudpoBano muGpoM 3aMeHBl W 3HAKOM * ofo3HaueHa 6ykBa O, a cHMBOJIOM
C — OykBa A:

AB@I$&OOB& fCO1!191 *DCIESCF! ©C G&K*$&DC !ICD*&
2KC5#1$*JO*& $K910©9& DCD*& @*KON& *DCIIE$C&! ©C
PJ9J*QA *©9 JC@@&I$CF! BJCGO*& OC@J*&O9& P*@&P&OO*
*2K&5GCF! @*5J&$CF! P*QOIBCF! QAT

79' Kakwe BbICKa3bIBaHHWA SBJIAIOTCA OOIIMMH, KaKHe — BBICKA3BIBAHUSIMH O CY-
IIeCTBOBAHUM, a Kakue — HM TeMu HE apyrumu? OnpegennuTe UX MCTUHHOCTE.
JInst TOMKHBIX BRICKA3BIBAHMII MOCTpPOITEe OTPHIIAaHUE.

a) YacTtHOoe OT mesieHHs uHcaa 75 camo Ha cebs paeHO 1.

6) CyIiecTBYIOT Liesble YHC/Ia, KOTOPhIE IPH AeJleHUH UX Ha cebd AaloT B YacTHOM 2,
B) Bce uesble ynciia nmpu AejleHUMH WX Ha cedd AAKOT B YACTHOM 3.

r) CyIecTByeT Takoe IleJ0oe Ymciio, KoTopoe B cymme ¢ 6 maer 17.

1) Yucio 3 saBaserca pemeHueM ypaBHeHHs 3x — 9 = 0.

¢) Bce pemenusa ypasaenus (x + 3)(2x — 9) = 0 moryT ObITh 3anuCaHbl KAK OOBIKHO-
BeHHBIE Ipo0H.

sk) Yucno 4 meHbIIE 5.

3) Bce paumoHaJBHBIE uKCia, MeHbIIHe 5, Goasme (—100).
n) CymiecTBYIOT palMOHAJbHBIE UKCJIA, MEeHbIIHe 7 U OoJbInne 2.

VipocTuTe BuIpaxkeH#me:

a) (2a® - (3a*— 4) + 2a% - (2 + a?))%

6) Bx — y)* — (3x + y)%

B) p*(q — r) + r(1 = p) + p(pr + 1) = pg(p + 1);

r) (m + 2)(8 — m) + (4 — m)(m + 1) + (m — 4)(m + 4).

Coxparure [po0u IpH AONYCTUMBIX 3HAYEHHAX IIEPEeMEHHBIX:

55x 1234223 36p!%1% — B54psq'?. 81a%h?3c05
a) 11xly%52% B) 18p"q : n) 27 a%op%cts
21a*b® + 49a%b* 102m5n35k™ 32x*y® — 40x3y°

6)

= r e .

35a°b® ’ ) 6m™n g3 ) 56x0y® — 24x%y°

a) [IBa umena oTHocsATCS OAHO K Apyromy kKak 5 x 7. Ecim MeHbIIee u3 HUX pasje-
JUTHL Ha 3, TO pes3yJabTar Oyaer Ha 16 Ooabine yacTHOTO DOJBINIEro 4HUcaa H yHcaa 9.
HaiiguTe 3TH 9HCcaa.

6) Orel] 3aBellan TPpeM CBOMM CHIHOBBAM KPYIHYI0O cymMMy aeHer. Haclienerso 6bLIO
paseyieHO MEJKY CTapIIuM, CPeIHUM M MJIAAINNM CBIHOBBSIMH B OTHOIIeHHH 9 : 7 : 3.

Kakyio cymMMy geHer 3aBeljaj] OTel, CBOMM CHIHOBbAM, €CJIH MJIAAIIHH IIOJIYYHI
270 Teic. p.?
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BeinosauTe VKa3aHHOe JeiicTBHE IIO MOIOYJIKO M.

a)9+ 17, m=4; r) 74 - 11, m = 5; )4 -9, m=13;
6) 11 + 15, m=9; x) 35 - 96, m = 6; 3) 48 + 52, m = 17;
B) 26 + 38, m =T; e) 49 — 85, m = 11; u) 67, m = 19.

HaiiguTe ocTaToK OT JeJieHHA a Ha b:
a) a = 29882 b = 11; 6) a = 5645, b = T; B) a = 351'%%, b = 6.

85 I Bamudpyiite mudpoM CABUTA ¢ KIOYOM 7 CleAyIOIlee BRICKa3bIBAHUE U3BECT-
HOro (pparmysckoro maremaruxa Pene llexapra:

JJI5I TOT'O YTOBBI YCOBEPHIEHCTBOBATL YM, HAJIO
BOJIBIIE PABMBIIIJIATH, YEM 3AYYHBATD

PacmudpyiiTe BLICKA3BIBAHNE UTAJBAHCKOro (husuka, duiocoda u maremaTurka I'ann-
neo 'anunes, ecii UBBECTHO, UTO OHO 3alTH(POBAHO C ITOMOIIBIO IIK(pa CABUTA.

KIALIIPBIYBIB3X XITBIOMM B TPCKIIMIIIIP BRI X IIXM®XITKPM
Tudp zameHsl 3aJaH CAEAYIOIUM KJIIOUOM:

2|8|e
It
2|<|=

EEEREE
nnnnn
EEEEEIR
nRnnoe
EEEENE
H|w|m|o]w|o

1onaae

Samu@pyHTe ¢ €ro IOMOIIBI0 BBICKAa3bIBAHHE H3BECTHOIO AHIIHICKOro pusmka
VYunsama I'pose:

WUCTUHHASI HAVKA HE 3HAET HU CUMIIATUW, HU AHTUITATUAN:
ENUHCTBEHHAS IIEJIb EE - UICTUHA

Bamudpylite muhpom mepecTaHOBKH ¢ KiaouoM 951427836 BricKaskIBAHUE U3BECTHOIO
HeMelikoro ¢urocoda Ppugpuxa Humnmre:

KTO XOYET HAVYUTBCH JIETATH, TOT JOJHEH CIIEPBA HAYYUTHCA
CTOATDL, U XOOWUTL, U BETATDH, 11 JIASUTD, 1 TAHIIEBATDL: HEJIB3f CPA3Y
HAYYUTHCH ITOJIETY

Pacmimgpyiite BrICKa3bIiBaHHe JpeBHerpedeckoro ¢gmirocoda Ilnarona, 3Had, 4T0 OHO
3amm(poBaHO IMH(PPOM IIepPECTAHOBKH ¢ KJaI4YoM 3572461.

HUBHTHCMHWHBOMCIIHOCEEEBATYACIETOOCOCHBAYUTHTOCH
MMUTI30HEEAHP

PacmudpyliTe BHICKA3BIBAHNE MZBECTHOT'O UTANBIHCKOrO XyA0XKHNAKA U yueHoro Jleo-
Hapao na BuHYM, ecau M3BECTHO, 4TO OHO 3amudpoBaHo MUGPOM 3aMeHbI U CUMBOJI
A oboznauaer 6ykBy T, cumBoa B — 6ykBy A, a cumBon T — 6ykBy C:

ABC D®© CBC FGHIGJOKL® FLJL N©O PQGRGISTARLV
FWORWBJBOATV R TCPXKGE FLABKLO® ABC OBKVAL® KBPCGY
N©O TAWBTAL OBTGWVEA FBZVAS CGAGWBV TABKGRLATV
KOTFGTGNKGY PTRBLRBAS AG XAG GKB FGHIGJBOA

25
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91 I YHpocTuTe BRIpAKEHUE:

a) (2a + b)® — (2a - b)%

6) 5p* — q(p + @) — (3(=¢* + p* — 2pq) — (—4pq — 4(¢° + 2pq))).
92 CoxparuTe Apobbk IPU AONMYCTHMBIX 3HAUEHUSAX NePEeMEHHBIX:

a) 18ab" + 24a"b° T5m3"n%E® 5) 45x°y5 — 54x7y"

36a’ ’ 25k m®n ’ 27xTy" - 63x%°"

93 | B nonunkosoii komnarun ArroHa n Kciomu wacts npuGeumm 3a 2010 rog pemmim

NOoTPaATHUTDh Ha BBINJIATBI JUBHIAECHIOB COGCTBGHHHKH.M. Brino IOPHHATO pEelIeHHue pasge-

JUTH ee Mexay AaronomM, Kcome# ¥ IpoYyrMy aKIMOHEPAMH B OTHOIIeHuH 5 : 4 : 2,

Kaxyo cymmy geHer moayumia AHTOH, eCJIH BBIIJIATHI IPOYHM AKIIHOHEPAM COCTABMIIHN
120 Teic. p.?

94 | Brmoannure ykasaHHOe jelicTBHe O MOXYJIIO m:
a) 12 + 16, m = 5; B) 26 — 51, m = 8; o 21 -19, m = 15;

6)

6) 39 + 41, m = 9; r)44 - 97, m =T, e) 4%, m = 11.
Q5 | Haiizure ocraTok OT AeneHusa a Ha b:
a)a=417T" b =T; 6) a = 318%%, b = 11; B) a = 59655, b = 5.

: s
e 96 Berperunucs nBa OBIBIIMX OJHOKJIACCHHKA — OWOJIOr M MaTeMaTHK. Buosor
' MPEANIOKHAT MATEMATHKY OIIPEJEJUTH BO3PACT €ro ChIHOBEH M COOGIMHJI, YTO
NPOM3Be/eHNE [IOJHBIX JET TPeX ero cbiHoBeil pasBHo 36. MaremaTuk Ha 3T0 eMy OT-
BETHJI, YTO 9TUX JAHHBIX €My HeZOCTATO4YHO, YTOOBI ONpeJeIuTh BO3PACT KAKAOI0 H3
ero gereir. Torma Guosor cooBuiuia, 4TO CyMMa BO3PACTOB €ro JieTell paBHa HOMeDY
LIKOJEI, B KOTOPOH OHM YUMJIHCH. MareMaTHK Ha 5TO OTBETHJI, YTO M 3THUX JAHHBIX
eMy Majo. XUATPHIA OWONMOTr KOODABMJ TOTAa, UTO CTAPIOHI ero ¢ekIiH peixkui. Ilocne
ATOr0 MaTeMaTHK NPaBUJIbHO ONpEIeINUJ BO3pacT ChblHOBei Ouosora. CMosxere U BB
OIpeAe/IuTh BO3PACT ChIHOBeH 0HMO0JIOra U HOMEpD IIKOJbBI, B KOTOPOH YyYHJIHCH OHOJIOT
W MaTeMaTuk?

v

97 |I B yuausepcurere umenu M.B. Jlomonocosa mpemnogasarenu AxnToHoBa, Buproxosa,

Kyspmuna, Qyakus, Usanor u OuiaToB NpernojaoT MIECTh PA3HEBIX IIPEJMETOB: BEI-

CHIYI0O MaTeMAaTHKY, (PUBUKY, IMPOTPAMMHUPOBaHHE, OTEUECTBEHHYIO MCTOPHIO, OOIIYIO

OCHUXOJIOTHI) ¥ aHIIHHCKKUM A3BIK. M3BecTHO, UTO:

1. IIpenogaBare/in IPOrpaMMUPOBAHUA M 00LIel NCHUXOJOI'MH — KEeHIIUHbI.

2. Usanos crapie PunaroBa, HO IperogasaTeleM OH paboTaeT MeHbIIe, YeM IIPEro-

JaBaTesb BBICIIIEH MaTeMaTHKH.

3. Byayuu cryaenramMu, AHTOHOBA M BHpIOKOBa YYMINCE B IIeJaroru4ecKoM MHCTHUTYTe.

Bee ocranpHBIE HpenofaBaTen oKOHUMIn yHuBepcuTer umMenn M.B. JlomoHOCOBA.

4. ©ujpaToB — OTeIll HmperojaBaTead (PUIHKH.

5. IlpenogaBaTe/b aHIJIMHCKOrO A3BIKA CTaplle BCeX, IIPH 3TOM IIpe-

rnojgaBaTesieM OH paboTaeT JoJiblle BCEeX.

6. IlpenmozasaTess AHTIHHCKOrO fA3bBIKA paboTaer B yHHBepCHTeETe

uMm. M.B. JlomoHOCOBa ¢ TOro MoMeHTa, Kak oKoHUMJ ero. IIpenogasa-

TeJIU TICUXO0JOTVHA ¥ OTEUECTBEHHOM UCTOPUH — ero OBIBIIHE CTY/EeHTHI.

7. AHTOHOBa cTapllle IPenolaBaTesid MIPOrpaMMUPOBAHUAA.

Onpenenure, KTO KAKOWA ONpeAMeT IIPEIOaeT.
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§ 2. JinuHeiinble npoueccbl U NMHEeNHas QYyHKUNA ————

1. IIpamas NMpoNnoOpUMOHAJIBHOCTH

Mamemamurxa — 3mo HAYKA 0 C8A3U 8eJUYUH.

I'epman I'torrep I'paccman (1809-1877),
HeMeUKH#A GusuK, MareMaTuk U Guionor

Pemrasi 3anauyd 1 HabJI0Jas 3a NOBeJIeHHEM DPAa3JIMYHBIX BeJIHUHH HA HOPAKTUKeE, MBI
BHJIEJIM, YTO MEX/JY HEKOTOPBIMHU U3 HHX CYIIECTBYIOT ONpejeseHHbIe 3aBucumMocTu. Tax,
OpOMIHHBIA NYTh 3aBUCUT OT CKOPOCTH M BPeMeHM [BMIKEHHHA, IJIOLIAAb KPyra 3aBUCHT
OT €ro JuaMerpa, ILUIOMaAb KBAJApaTa 3aBHCHT OT AJHHBI €r0 CTOPOHBI M T. [.

IIpu sTOM MBI 3aMeUasu, YTO Y MHOTMX 38BHCHMOCTEH, OIHCHBAIOIIUX, Kasasochk OB,
COBEpPIIIEeHHO pa3HbIe MPOIeCcCHl, UMeeTcA MHOro obmero. Hampumep:

1) Ecsin MBI ABHIKEMCH € IOCTOAHHON CKOPOCTBIO 70 KM/4, TO IPH yBeJHUYEHUU Bpe-
MEHHU JIBUKEeHMsA B JBa pasa NPOHAeHHBIM HAMH OYTh TOXKe yBeJIWYHUTCA B Ba pasa.

2) Ecnu MbI nokynaeM noMuAops! mo mexHe 70 p. 3a KMJOrpaMm, TO, YBEIUYUB Maccy
MIOKYIIKK B JIBa pasa, Mbl 3aIllJIaATHM 38 Hee B JBa pasa 0oJbIe.

3) Ecnu HexoTOopwiii pabouuit nmpousBoaut 70 geraneil B yac, TO, YBEeJIUYUB BpeMs
cBoeil pafoTEl B JiBa pa3a, OH 3aMETHUT, YTO KOJUYECTBO CENaHHBIX UM JeTajeil Takike
YBEJIMUUJIOCH B JIBa pasa.

W TakuxX IpHMepPOB MOKHO IIPHBECTH OrPOMHOE KoymmdecTBO. O0miee ke y HAX TO, 4TO
C yBeqndeHHeM (yMeHbII€HMEM) OAHOI M3 BeJMYMH B HECKOJbKO pa3 Apyras BeJIWYHHA
vBeJnuuBaeTca (YMeHbIIAETCs) BO CTOJBKO YKe pas.

O6ob1eHHOE ONMCAHME M MOCJeAYIolNee HCCIEeJOBAHUE 3aBHCHMOCTEH MEMXIy Besu-
YMHAMH HO3BOJIAET c037aTh 00Iue crocobbl pelnreHHs PasHOOOPAa3HBIX 3amad JaHHOTO
Bpga. ITogo0HO TOMy, KAK H3Yy4YeHHE YHCeJ [I03BOJISAeT HaM IPUMEHSTh UX CBOMCTBa, He
3ayMBIBasgch 0 TOM, YTO MMEHHO MBI CUMTaeM — TeTpajH, AeHbIH, pa3Mephl JoMa MJIH
CKOPOCTH PAKEeTHI.

Mgl y:xe 3HaeM, YTO PACCMOTPEHHBIN THII 3aBUCHMOCTH HASBIBAETCA RPAMO RPOROPUL-
OHANbLHOU 3aBUCHMOCTEIO. Takas 3aBHCHMOCTL MOXKET ObITH 3aNMCaHA C IOMOLILIO €IUHOMN
hopmMy.IBI:

y = kx,

rme x 1 Yy — COOTBETCTBYHIINHE 3HAYEHHA He3aBUCHUMOM W 3aBH-
CHUMOI BEJIMYHMH, a YHCJIO B Ha3bIBaeTCA Koappuuyuenmom npo-
nopuyuoHalbHOCU.

IIpu moJIOKHUTENBHBIX B U X JaHHOE PABEHCTBO MOKA3LIBAET,
YTO IIPU yBeJIWYeHUHU (YMEHBbIIEHNH) 3HAUYEHUA X B HECKOJIbKO pas
3HavyeHHe y yBeJuuyuBaeTcA (YMeHbIIAETCH) BO CTOJBKO JKe pas.

HT&K, MBI MOMKEM OaTh CJAEOYIOIlee onpelesieHHe IIPAMO Ipo-
INOPOHMOHAJIBHBIX BEJIHYHH.

27
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Onpedenenue 1. [IBe BeJIMYUHBI X M Y HABKIBAIOTCH MPAMO NMPOMOPUHOHAILHBIMH,
ecJu OHH cBA3aHBI opmynoi y = kx, rae k — HeKkoTopoe uucjo. Yuceao kB HasbIBaeTcd
Koa(h(dHIMEeHTOM NPONOPIHOHAJHHOCTH.

HamomMHMM, 9TO HasBaHHe JaHHOH 3aBHCHMOCTH CBSA3aHO C TEM, YUTO, B COOTBETCTBHH
¢ paBeHCTBOM Yy = kx, ecam y, = kx,, a y, = kx,, T0

Yo _ Y

Y
X1 ’xz_k:xl_xg'

TaxkuM 00pa3oM, BEJIHYHUHBL Y,, X, Y, U X, 00PA3yIOT NPOMOPIHIO.

IIpaMo IpomoOpIUOHAJBHAA 3aBHCHMOCTEL SBJISETCA OJHOM M3 caMbIX IpocThiXx. Ho
OOJBIMUHCTBO BEJMYUH B PeaJbHOH JKU3HM BeayT cebs mHaye. HanpumMep, CTODOHA KBaj-
paTa _He NpPAMO NPONOPIMOHAJBHA €ro IJIOINAAW: €CJIM YBeJIMYWUTh CTOPOHY KBajpaTa B
2 pasa, ero mIowaabL YBEJIHYHTCA He B 2, a B 4 paza. Ho uTobsI m3yunTs moBegenue OoJee
CJIOKHBIX 3aBHCHMOCTel, HAM HAJ0 cHAUasa pasobparbesi ¢ 6ojiee IPOCTHIMH.

Bo-miepBBIX, 3aMeTHM, YTO, COLJIACHO PABEHCTBY Y = kx, KarKAOMY PallHOHAJIBLHOMY
YHCJY X COMOCTABJIAETCH €IUHCTBEHHOE YHUCJIO Y. 3HAUUT:

IIpamo mpomopruoHANLHAS 3aBUCUMOCTL Y = kx, rje B — IPOM3BOJILHOE YHUCJO,
ABJsAeTcA PYHKIIMOHAIBLHOH 3aBUCUMOCTEI0, WIH (yHKUueil. ObIacThio onpeaeseHns
}laHHOﬁ Q)YHRHHH ABJAKTCA BCe H3BECTHBIE HAM 4YHCJIA.

ITocTpouM rpauK IpAMOI DPONOPIMOHAIBLHOCTH, B3AB B KaUYeCTBe IPUMepa 3aBUCH-
MocThb y = 1,5x. Jlna aToro cocTaBUM TabJAMILY COOTBETCTBYIOIIMX 3HAYEHHIH HepeMEeHHBIX
xuy:

x -4 -3 -2 =l 0 1 2 3 4
y -6 | 45| -3 |-1,5] O 1,5 3 4,5 6

3areM OTMETHM TOUKH C BBIUMCJIEHHBIMM KOOpAHHATAMH (X; Y) Ha KOOPAMHATHOM
mwrockoctu Oxy (puc. 1).

yA vA y=1,5x
i 16— e — [ —
|— T 151 . L | L 4
._.4._- — .
3+ e e
Lod =
L ]
F—— i 123 a -/ 32
—_——— ——+ >
4-3-2-1 10, | x o, x
| A4 o - 2.
1S an
4 - —4
* - : " i +
[T Puc. 1 F‘i . Puc. 2

MoO’KHO [0Ka3aTb, UTO BCe MOJYUYeHHbIe TOUYKM OPUHAAJIEKAT HEKOTOPOH HpSAMOM
(puc. 2), TO ecTh BepHA CJeAYIOIIad Teopema.

Teopema. I'paburom GYHKUMU y = kx ABIAETCA NPAMAasi JHHHA.

JlokasaTeJbLCTBO NaHHOM TeopeMsl OYAeT MOJIyYeHO N03JHee B Kypce NreOMeTpPUH, oKa
HaM [JIf 9TOr0 He XBaTaeT 3HAHWIA,



asa 5, §2, n.1

Tak kak rpaduk IPAMON OPONOPIHOHAJBHOCTH — 9TO NpsAMaf, a yepe3 JABe pa3iuyi-
Hble TOUKH MOKHO IMPOBECTH POBHO OJHY NIPSMYIO, TO JJIsi IIOCTPOeHUs rpadguka GyHKIHH
Yy = kx HaM AOCTATOYHO HAMTH UL ABE TOUYKH, IPUHAJIEKAIIHE 9TOM IPAMOM.

3aMeTHM, 4TO IpH JI0O0M KoahdUMenTe TPONOPIUOHAIBHOCTH &, ecau X = 0, TO
y = 0. 3gayur:

I'papur Gyuruuum y = kx Bcerja IPOXOZWAT Yepe3d HAYAIO KOOPAMHAT — TOYKY
O (0; 0).

CreoBaTeIbHO, YTOOBI MOCTPOUTH rpaduk y = kx, HaM HAJZO HAHTH elle JHUIIL OXHY
TOUKY, IPHHAIJEKAITYI0 aToMy rpadury. Hanpumep, uTobsl mocTpouTh rpagux GyHK-
pue y = —0,5x, MOXKHO B3ATH 3HauUeHMe x, = 4, HAWTH COOTBETCTBYIOIee 3HAUYECHHE
y, = —0,5-4 = -2, a 3aTeM NPOBECTH NPAMYIO Yepe3 NOJYIeHHYIO TOUKY (4; —2) u HaUYaIo
KoopauHAaT (puc. 3).

TakuM 06pa3soM, MBI MOKEM 3allMCATh CJAEAVIOLIWN aJrOpUTM IOCTPOEHHA rpadura
NPAMOM IPONOPIHOHAIBHOCTH.

Anaroput™m nocrpoenus rpadguka GyHrmuH y = kx
1. OTMeTHTEL Ha KOOpPAMHATHOMN miockoctu Oxy Touky O ¢ xoopauHaramu (0; 0).
2. BeiGparh HexoTopoe 3HaueHue x, + 0.
3. BerumcauTh 3HAYEHHE Y, = RX|.
4. OTMeTHTh HA KOOPDAMHATHON IIOCKOCTH OXY TOUKY A ¢ KoopAaumHaTaM# (X; y,).
5. Yepes Touku O 4 A [IPOBECTH NPAMYIO.

|
|
|

Pacnonoxenue rpapuka QyHEmun y = kX HA KOOPAWHATHOM IJIOCKOCTH 3aBHCHT OT
3Haka kKoabdunmenra k. Tak, ecau k£ > 0, To 3HAKU COOTBETCTBYIOIIUX 3HAYEHUH X U Y
BCerja OIMHAKOBHI, M0aTOoMy rpaduk y = kx pacrionaraercs B I u III koopAuHATHBIX YeT-
Beprax (puc. 4). Asamoruyso npu k£ < 0 3HaKy X 4 Y BCeraa pasJHuYHBI, O3TOMY rpaduk
naHHON PyEKumMEu pacnoaaraercs Bo II u IV koopamBaTHBIX YeTBepTaX (pmc. ).

Ecau k = 0, To npu Bcex 3HayeHUAX x 3HadeHue y = 0. 3HauuT, rpaduxomM npamoi
NPONOPIIMOHATBHOCTH B dTOM cjydae siBjsercsa ock Ox.

II y = 4x I

Pnc. 3 Puc. 4 Puc. 5

Habarogas sa TeMm, Kak npu uamMeHeHuu k BejeT cebd rpaduiK IPSAMON OPOMOPIIHMO-
HAJBHOCTH, MOXKHO 3aMeTHUTh PA3JIMYHBEIE 3aKOHOMEPHOCTH, HAIpUMep:

1) Ecau £ # 0, to obinacTteio 3HaUEHUI NPAMON TPONOPIMOHANBHOCTH ABJIAETCHA
MHOYKeCTBO BCE€X H3BECTHBIX HaM 4umuceJ, a ecad k£ = 0, To obacTh 3HAYEHHH COCTOHMT M3
oauoro uucaa 0.

29
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30

2) 'padur pysxouu y = x (y = —x) asasercs 6uccexrpucoit I u III (IT u IV) xoop-

JMHATHBIX YIJIOB.

3) C yBenuuenuem | k | ocTpEelii yroa mexay rpaduxom y = kx u ockio abemuce Ox

yBenuumuBaeTcs (rpadur CTAHOBUTCS «Kpydes), a ¢ YMeHbIIeHUeM | k | — ymeHbmaercs
(rpadur OoJsiee «IOJOTHII»),

Mo HO HabmoAaTh U MHOTHEe JPyrie 3aKOHOMEPHOCTH PACIOJOKEeHHA rpaduka mps-

MOH NPONOPIUOHAJBHOCTH I = kX! HAIIpUMeEp, ero CUMMETDUA OTHOCUTEILHO HAYAJA KO-
OpPAHMHAT; 0COOEHHOCTH €ro PaCIIOJIOKeHUsI OTHOCHTEJIHLHO KOOPAMHATHBIX Oceil W ApyTrHe.

98 DyHKIUHN 3afaHbl Tabauuro. 3azaiiTe s GyHKNUU GOPMYIAMHU U MOCTPOITE
ux rpa@uKH B OfHOI cucTeme KoopauHat Oxy.

| « | 4| -3|-2|-1]01]| 1] 2| 3] 4
y | o]l o] o | o] o] o] ol o] o

Yemy paBHO MHOKECTBO 3HAYEHHUH KaKA0H W3 3THX dyHKIMA? Yepes Kaxkyio o01IVIO
TOYKY IIPOXOAAT BCce UX rpagurun?

1) BanumnTe OpMYyJSIY 3aBHCHUMOCTH JJMHBI OYTH B KM, IIPOHAEHHOrO ¢ IOCTOAHHON
CKOPOCTBIO 3 KM/4Y, OT BpPEeMeHM ABMIKEHMA B dacax. IIpuBegdTe IpUMepbl APYrux
BEJIMYMH, CB3AHHBEIX AHAJOTUYHOI 3aBMCHMOCTEIO. SIBaseTcsa i JaHHAS 3aBUCHMOCTD
(yHKIIHOHATRHOT?

2) 3anummure hopMyay 3aBHCHMOCTH CTOMMOCTH B p. nojbszoBanus MaTepHETOM IO
mene 500 p. B MecsIl OT KoJHUeCTBa MecsaleB nogkaouenus Kk Uarepuery. [Ipusegure
OIPUMEPHI APYIUX BEeIWYWH, CBA3AHHBIX AHAJOTHYHOM 3aBUCHMOCTHIO. SBiadeTcsa au
JaHHAA 3aBHCHMOCTb (DYHKIIMOHAJIbHOMU?

3) 3auem Hy»xHBI 00001|eHHBIe omUCcAHUS TIporieccoB? 3ajmaiiTe MpeAbIAyINUe JBe 3a-
BHCHMOCTH eINHOI 0000IIeHHO# (opmysoii. Kak HasblBaeTcsa Takasd 3aBUCHMOCTH?
ITouemy? Kakue ee oOmiue cBoiicTBa Bam uaBecTHbI? HaliguTe ee obmacTh onpeeseHus
A OOKAKHUTe, 4YTO OHa ABJIseTcA (DYHKIIHEH.

4) ComocTaBbTe CBOM BLIBOJEI C OIpeAesIeHNeM W BhIBOJAaMH Ha cTp. 27—28 yueOHHEKA.

BriGepuTe U3 IPEIIOMKEeHHEIX 3aBHCHMOCTEIl Te, KOTOpPbIe ABIAIOTCSH [IPAMOM IPOIOD-
MOHAJIBHOCTBIO, ¥ YKaMuTe KoahPHUIHeHT MTPONOPIUOHAIBHOCTH K.

a) y = —2x; B) y = 0,5x; By=x:T; ®) y = 3x% ny=0-x+4;
)y =x+ 3; rVy=0"-x; e)y=2:x; 3) y = 5x; K)y =0 - 3x.
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101

102

104

105

1) BanumuTe HOPMYJY 3aBUCHMOCTH CTOMMOCTH NOKYNKHU AOJOK IO IeHe 1,5 ThIC. P.
34 HeHTHeP 0T MacCChl KYIIJIEHHBIX A0JIOK. lIOI{&JKHTe, 4YTO gaHHad 3aBHCHUMOCTB fABJIA-
eTcA NPAMOil MPOMOPIHOHAIBLHOCTRIO, U MOCTPoiiTe ee rpaduk. Uro BbI 3amedaere?

2) Kakoe MUHMMAaJIbHOE KOJIWYECTBO TOYEK HYKHO OTMETHThH Ha KOOPAHMHATHON mJoc-
KOCTH AJf IocTpoeHHMA rpadmra npsimoit npomnopuuoHaiabaoctu? Ilouemy? Haxme
TOYKH JIYYLI€ B3ATH?

3) Ucxona u3 cBoux HaO/IIOAeHHil, COCTABbTE AJrOPUTM IOCTPOEHUA rpa)uKa MpAMOH
IIPONOPIINOHATIBHOCTH,

4) CpaBHUTE CBOM BBHIBOABI M &JTOPHUTM C BHEIBOJAMHU M AJI'OPHTMOM Ha cTp. 28-29
yueDHHKA.

Ilonp3ysAach aJropuTMOM MOCTpPOeHUSA rpaduKa OPAMOH NPONOPLHOHAABHOCTH, IIO-
cTpoiiTe Ha OAHOI KOOPAHMHATHOH ILJIOCKOCTH rpaMKu 3aBHCUMOCTH Yy = kX, ecau:

L, 1 - 11 h=-3:kh=-Lp=—6 k=L
35 g Ok=-lLk=-3k=-3k=—6k=—¢

Yro BBl 3ameuaeTe? CpaBHHTE CBOM BBIBOABI ¢ BhiBogamu Ha cTp. 29-30 yuebHuKaA.

1

a)k=1;k=3; k= E=6; k=

He crposi rpaduka zaBucumocTu y = kx, onpelenuTe, B KAKUX KOODAMHATHBIX UeT-
BEPTAX OH GyJeT PAcIOJIOXKeH, eCJH:

a) k= 2,38; 6) k = —6,7T; B) B = —1,9; r) k = 5,6; n) k= —6,4.
OnpezeanTe KoaPOUIASHT IPOIOPIHOHANBHOCTH QYHKINHA ¥ = kX, IPOXOJsAIIel depes
TouKy A. OnuminTe pacrnoiokeHre ee rpaduka B KOOPAWHATHOM IJIOCKOCTH,

a) A (2; 10); B) A (0,5; —2); n) A (—4; 0,5); x) A (1,2; 6);

0) A (=35 12); r) A (-0,4; -8); e) A (3; —1,5); 3) A (-7; —1,4).
1) ITocTpoiiTe HA OJHOI KOOPAWHATHON IJIOCKOCTH rpaduky QYHKIUH y = XA Y = —X U
ABa rpaduKa IPAMON IPONOPIAOHAIBHOCTH, OJNH U3 KOTOPBIX IIPOXOAHUT Yepe3 TOUKY

A, a npyroii — yepes3 Touky B. 3agaiiTe naHHBIe QYHKIUHA aHATHUTUYECKH ((hopMyJI0i).
Yro BBHI 3aMeuaeTe?

a)A (4; 1), B (4; —1); B) A (4; 10), B (—4; 10); n) A (—3; —8), B (3; —8);
6) A (—2; 8), B (2; 8); r) A (5; —2), B (-5; —2); e) A (4; 1,5), B (—4; 1,5).

2) TlpoamanusupyiiTe pacmoioiKeHHe Ha KOOPAMHATHOM IJIOCKOCTHM Ka’yKIOro W3 IIO-
CTPOeHHEIX I'paMKOB U UX B3aMMHOE PacloJIoKeHHUe.

1) ITpsamasi IpomOPIHOHANBHOCTE 3agana Tabauuei. Onpegenure KoaGHUIHEHT IPO-
IIOPUOMOHAJIBLHOCTH JAHHON 3aBHCHMOCTH M HAHJUTe HeJOCTAIOI[Me B Tabinile 3HAUEHHU.
3ajaiiTe 3aBUCHMOCTE aHaJIUTHUYecKH (GOpPMYJIOi) B mocTpoiiTe ee rpaduk.

a) | = -3 =il 0 2 4 B) | x | -6 -2 2 5
Y -6 0 4 y | 1,5 1 -0,75

0) | « -8 -2 0 2 6 r) x -4 =1 3 5 6
y 9 3 0 y 6 —15

2) Ilpn xakux sHAUEHHAX X 3HAYEHHE J PABHO HYJIIO, DOJbIIE HYJsS, MEHbIIEe HyJIda?

31
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107' I'paduk npsinMoi IPOHOPLHMOHAIBHOCTH HPOXOAUT Yeped TOUKYy A (p; ¢). Halinure Ko-
a(hdHIHEeHT IPONOPIHOHAIBHOCTH M OIHINATE 0COOEHHOCTH PACIIOJNIOMKEHHA JAHHOTO
rpadhHKa Ha KOOPAMHATHON MJIOCKOCTH. 3aTeM IIOCTPoHTe rpadHK M IPOBepETe CBOH

BEIBOJEI.
ayp=2,q=-2 B)p=-5,q=2,5; mp=14q9=0,3;
6)p =3, q=1,5 r)p=-8,¢=-16 e)p=0,25, ¢ = 2.

108} s npamoit mponopumoEansHOil 3aBHCHMOCTH Yy = kx Haiigure: 1) 3HaueHHe y HpH
X, paBHOM a; 2) 3HaYeHHe X IPH Y, paBHOM b, eciH:

a)k=0,5; a = 6,5; b = —1,5; B)k=$;a=1,4;b=—2; Dk=3a=4b=15
O)k=-2;a=-25b=8 1nNk=-04a=-25b=4; e)k=—-3—;a=—1,8;b=—3,5.

109} Hpuraznemxar nu rpaduxy GyHKouM y = kx TOYKA A u B, eciu:

a)k=2, A(0;2), B(-3;-6) r'k=-3, A(-2;6), B(3;9)
6) k = 0,4, A (0,4; 0), B (-2; 0,8); nk=-1, A(-4;4), B(0,5 -0,5);
B)k=4, A(0;0), B(-1,5; 6); e) k = -0,5, A (-0,5; 2), B (4; 2).

110' Banaiire ananuTrdecku (GOPMyJIOi) KamaAyo U3 (DYHKIUI, IpeJCTaBJIeHHbIX Ha I'pa-
¢puke:
a) yik 6) th

/

Ry

111 I'paduk mpAMON NPONOPHHUOHATBHON 3aBHCHMOCTH IIPOXOAMT Yepe3 TOUKY A. TIpoxo-
OUT JU OH uYepe3 TouKy B?

a) A (4; 2), B (-6; 3); B) A (8; -2), B(12; -3); m A (-2; -0,5), B (-4; -1);
6) A (-9; 4,5), B (7; 3,5); 1) A (-1,5; 6), B (-2; -8); e) A (55 1), B (-6; -1,2).

112I IIpAMas NMPOXOAHUT Yepes HAYAIO KOOPAMHAT M TOUKYy A. fBnserca nu ara npamas
rpadurom GyHKIUH y = kX, €CIH:

a) k=3, A(2;6); B) k = 4, A (—2; —8), n k=-1,5, A (8; —4);
6) k=-2,A(-1;-2; 1) k=-05,4(2-1) e) k=21, A(3;63)
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a) 2,6 : 5,2; 6) 9 : 0,06; B) 0,7 : 2%; r) 2,25 : 0,9.

113 Beruucure OTHOIIEHMS:

Touxa C upuHamieRKuT 0TpesKy AB. UTo mokasbIiBaKOT
C AB

Al
OTHOIICHUSA 75, AC? Kakue emme OTHOIIEHHUS MOYKHO D E

COCTABUTH?

Ilﬂ HWsmepbTe AAUHBI CTOPOH TpeyroabHUKOB ABC u DBE u

DB BE DE
BRIUHCIIATE OTHOIIEHUA 5, BrA» an (puc. 6). Yro BHI A C

sameuaete? Kak MOJXKHO Ha3BaTh AAHHBIE BEJAYHHBI? Puc. 6

116 IIpounraiiTe nponopuui pasasiMu coocobamu: 5 : 10 = 6 : 12, Hasosure ee kpaii-
HHe WIeHbl, CPeJJHHe UYJIeHBI, OCHOBHOE CBOMCTBO Ipomopuuu. J[oKa)xkure, 4YTO ONATH
TIOJIYYUTCH IIPONOPILHS, eCJIN:

a) IOMEeHATh MEeCTaMH KpailHHe UJIEeHEI;

6) IOMEHATh MECTAMH CDEJHUE YJICHBI;
B) 3aMEHHUTH Ka’jKJ0€ OTHOIIeHHe o0paTHBIM.

Kaxwe emne npeobpa3oBaHUsl TOMOTYT MOJYYHUTH
H3 9THUX JKe YHUCEJl HOBYIO IIPOIOPIHI0?

117 Jlana mponopumusa: % = ﬁ Kaxme gpyride NpomopnyH, YJeHAMH

KOTOPBIX ABJAKTCA Te »Ke 4yucja d, b, ¢ 1 d, MOKHO 3aImucaTh?

1]8 Pemure ypaBHeHHe:

0,8 0,21 9 2 2a -1 2d +16 d

L ATyt . o fr - " At

" 7 6)3’6'1,1 0,44 : y; B)2911+1 40 r) 3d 6
8

119§ Pemmure 3amauy mMeromoM mpomoprmii:

a) Ha nmomug 12 ojuHakoBeIX ILUTaTheB uapacxomposany 49,8 M rkaun. CKOIBKO TaKNX
sKe MJIATheB MOXXHO CIIATL M3 74,7 M 2TOi TKaHU?

6) Ilns oxpacku 15 m? mosna tpebyercsa 2,1 kr kpacku. CKoabK0 Kpacku norpebyercs
AJA OKPACKH moJia OIPAMOYTOJIBHONH KOMHATHI AuHO# 6,3 M u mupuHoi 4,5 m?

B) U3 158 n mosoka monyuaercs 3,2 Kr cauBouHOro macia. CKOJIBKO HYIKHO B3ATH
MOJIOKA, YTOOBI IPUroToBUTH 16 Kr cimBouHOoro Mmacna?

r) Maatuuk yacos genaer 198 kavanuii 3a 2 mun 24 ¢, CKOJbKO KaYaHUil OH cAeslaeT
3a 3 muu 12 c.?

120} He nposons BEramMCITEHMIl, CPABHATE 3HAUECHUS YUCIIOBBIX BHIDASKEHMIL:
a) [ 195 - 271 |- | 189 - 193 | u (195 - 271)(189 — 193);
6) | 512 — 415 | - | 277 — 396 | u (512 — 415)(277 — 396);
8) (213 — 378) - | 567 — 613 | u | 213 - 378 | - (567 — 613);
r) | 476 — 245 | - (345 — 678) u (476 — 245) - | 345 — 678 |.

2*nnepcon. 7 k., 7. 3 33
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IZ]_' Pemnre ypaBHeHue:
) a)| x—2010 | +| 2010 — x | = 2012; 6) | x — 365+ | 2x — 730 | = 36.
122 Omnpegenure, KaKO# NUPPOA OKAHYMBAETCHA YUCIIO:

a) 399%%3;  §) 514415,

@ BreibepuTe M3 NpeaoKeHHBIX 3aBUCHMOCTEH Te, KOTOpPBIE€ ABIAIOTCS MPSMOMN
TIIPONOPIHOHANBHOCTRIO, ¥ YKaKHTe K0o(h(PpHIHEHT TPONOPIHOHANBHOCTH £,

a)y = 1,2x; B)y=0"x; my=8:ux; K) Yy =-4x* wu)y = 5x + 6;

O)y=-2x+1; ny=3x+0; ey=x:15 3 y=ux; k) y = —0,8x%.
124' ITorpaysichk aITOPUTMOM TIOCTPOEHUS rpaduka NpAMOil MPONOPIHOHAIBLHOCTH, IIOCT-

poiiTe Ha OJHONH KOOPAMHATHOM ILIOCKOCTH rpadUK¥ 3aBUCUMOCTH J = RX, €CJIH:

1 1
= k= —3.
2 2
Kakue 3aKOHOMEDHOCTH B PacIlOJIOJKEHNH JaHHBIX Ipa)HKOB BBl Habmwaaere?

Ek=1:k=-1;k=2, k=-2, k=

125§ He crpos rpaduxa saBucumocTn y = kx, ompejieuTe, B KAKAX KOODAMHATHBIX UeT-
BepTAX OH OYJeT pacIoJIOMKeH, eCciu:

a) k= 1,8; 6) k = -3,5; B) k = -9,6; r)k=24.

126§ 1) B ra6aune sazana npAMad IPOHopIHOoHAIbHOCTE. OnpenennTe KOaM(@HUIHNEHT IPO-
IOPIMOHAJILHOCTH TAHHON 3aBHCHMOCTH M HAWAUTE HeJOCTAIONINe B TAONUIE 3HAUSHHS.
3apaiiTe 3aBUCUMOCTH aHaTuTU4YecKH ((hopmysoit) m mocrpoiite ee rpahuk.

a) e —5 =il 0 3 4 6) x| -8 -4 | -2 1 3
y -12 | -3 0 y 9 3

2) Ilpy KaKUX 3HAUEHHUAX X 3HAUEHHE J PABHO HYJIO, DOJbITE HYIA, MEHbIe HYJIA?

—
R
~J]

I'pahuK TpAMOH DPOMOPIHUOHAJIFHOCTH TPOXOAUT uepe3 Touky A (p; g). Haiigure Ko-
a(pdHUIMEHT TPONOPIUOHAJBHOCTH M ONHINATE OCOOEHHOCTH PACHOJIOKEHUA NaHHOTO
rpadMKa Ha KOOPAMHATHON IIOCKOCTH. 3aTeM IOCTpoiiTe rpadMK U IIpOBephTE CBOU
BBIBOJIBI.

a)p=-549=25; 0)p=3,q9=-9 B)p =4, ¢=-1,6.

—
o
[o=]

Onpenennte KoahMUIUEHT TPOMOPIHMOHATILHOCTH QYHKIUK § = kX, IPOXOAAIIeH depes
709Ky A. B KAKHX KOODAHMHATHBEIX UYETBEPTAX PACHOJOeH ee rpadbui?

a) A (3; 12); 0) A (1,5; —3); B) A (-T7; 3,5); r) A (1,8; 9).

Jnsa npAMOM NPONOPIMOHAIBHON 3aBUCHUMOCTH [ = kx Haiigurte: 1) 3HaueHWe y IpHU
X, PABHOM a; 2) 3HaYeHHE X IPH J, PABHOM b, eciu:

|t
1B
O

a)k=3;a=4; b=-b; B) k=-0,8;a=-1,5; b= 3;
6) k=-1,5;a =-3, b = 6; Nk=5a=2;b="T1.
130 Ipunaxnesxar au rpadury GysKIun y = kx Toukn A u B, ecin:
a) k= 0,3, A(0; 4), B(-1; —-0,3); B) k = -0,4, A(-2; 8), B(3; —1,2),
o) k= 1,2, A(0,5; 0,6), B(-1; —-1,2); r) k =-2,1, A(-3; 6,3) B(0,7; -0,3).
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131 I 3apaiiTe aHauTHUYeCKH ((hopMyJI0il) KayKaAvio U3 (DYHKIHI, [IPeJCTaBJIEeHHBIX Ha rpaduke:

¥ yA

a) 0)

I'paduk NpsaMOi IPONOPLIMOHAIBHON 3aBUCHMOCTH LPOX0oauT Yyepes Touky A. IIpoxo-
JUT J¥ OH 4Yepes3 TOYKy B?

a) A (6; -2), B (-12; 4);  6) A (5; 2,5), B (-7; 3,5); B) A (-4; —1), B (2; 0,5).
Ilara mpomopuusa: g = % Kakwe apyrue npomopruu, 4jJeHAMH KOTODPBIX ABJIAIOTCA
Te JKe 4ucJaa X, Y, m U 1N, MOXKHO 3anmcars?

Pemnte ypaBHeHHE:
E+1 8

—_— —— )

25 _ _y . _
6) 708 " 054 P 2 E+ 1

Petrure 3agaun MeTOOM MPOIMOPIIMAIL:

c+4 _15¢c + 24

. 928=12.36:
a)I.2,8—17-3,6, 2 9(‘

a) B noumuuxopoii komnanun Arrona u Keiomn gusa Beineuku 270 Kr mOHYHKORB pac-
xoayioT 217,5 Kr myku. CKOIBKO MYKH HYKHO OPUTOTOBUTH AaA Beimeuku 801 wr
IIOHYHUKOB?

6) Uz 0,3 TOHHBEI CBeXero BUHOTPAAA M3rOTABIMBAIOT 35 KI' M3i0OMa IJf IOHUUKOB.
CKOJIBKO M3roTOBAT HM30oMa U3 2,1 TOHHEBI CBeKero BUHOrpazaa?

Pemure ypaBHeHUE:

a)|x—3|+|3-x|=16; 6)|x— 516 |+ | 516 — x | = 1032.

Onpeneaute, Kakoil nudpoil okaHUKBAETCA YHUCIO:
a) 429°%; 6) 356°%",
Haiigure ocraToK oT mgeneHus A Ha B:
— (543 . 91 _ 998 .71\ . (a13 o2 5452\ 5 .1 21
A = (545 : 23 - 2055 - T5) = (357 - 85 — 295) + 3 - 15 - §s
_7.42 3.112_g18 41 (orl . o1 13 o\ 3
B=3-12+435: 112 - 32 + 1¢ (372 255 - 15 9) 55
o

Koro Gosbile, CHOPTCMEHOB MJIN IIKOJBHHUKOB, X BO CKOJBKO Pas, €CId KasKIblil
eCATHIN IMKOJBHUK — CIOPTCMEeH, a KX bl COTHII CIOPTCMEH — IIKOJIbHUK?

Amnppeit u Tosmuk Becar Bmecte 40 Kr, Tonuk u Mumma — 50 kr, Muma u Bagsa — 90 kr,
Bana u Juma — 100 xr, [luma u Auzapein — 60 kr. Cxonbko Becut AHjpeii?
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2. JInneitnasi pyHEUMA U ee rpaduk

Mamemamui, mak e Karx XyooIHUK WAL noam, cozdaem
y3opvt. H ecau amu ysopul 601ee yemouuuesl, mo Alulb NOMoOMY,
YMmo OHU cocmaéiervl U3 udell.

Togdpu Xaponn Xapau (1877-1947),
AHTJIMUCKUH MaTeMaTHK

O ﬂ“ ;k; |

PaszobpaBmmucs ¢ IpAMOii IPONOPIHOHATILHOCTHIO, PACCMOTPHM Telleph 0oJIee CI0KHYIO
3aBHCHUMOCTE MEXXAV BeIWYUHAMH. [[JIg 3TOro pelnuM caeAyIoyio 3ajauy.

3anmaua. Tane Hafo KynuTh X TeTpajeil u ansbom. OgHa Terpaab crout 25 p., a4 OAUH
ansbom — 200 p. Crousko JeHer Jo/KHA 3amiaTuTh TaHs 3a BCIO HOKYIKY?

Pewierue:

Yrobel yaHATE cTOMMOCTh TAHWUHON MOKYNKH, HAA0 CIOXKHUTH CTOMMOCTH TeTpajei u
ansboma. Terpagu crosar 25x pybmaeit, a anpbom — 200 p. SHauuTr, Bcero Tausa moikHA
samnatuTh 25x + 200 pybaeii.

AHanmu3upysa TONYUEHHOE BHIPAXKEHHEe, MBI 3aMeUaeM, UTO 3aBHCUMOCTH MeXIY KO-
JIAYECTBOM KVIIJIEHHBIX TeTpaZedl ¥ CTOMMOCTBIO BCell MOKYIIKU He ABJAETCH IIPAMOM
IIPOHNOPIMOHAIBHOCTEI0O — OHA He MOJKEeT OBIThH OnHcaHa GopmMyJioi ¥y = kx. Ho ee MozKHO
sanucaTe B BuAe Yy = kx + b, rge kB u b — mDpom3BOJIBHBIE YHCJA. 3aBACHMOCTH TAKOI'0O
BH/JA HaBLIBAIOTCH JAUHEUHLIMU.

Onpedenenue 1. 3aBACUMOCTb MEKAY BEJMYMHAME X U § Ha3bIBAETCH JHHEHHOM, €CJIU
JaHHBIE BEJUYUHBI cBA3aHbl Gopmymnoit y = kx + b, rae k m b — npousBoONbHBIE YHCIA.

B paccMoTpeHEHO! HaMH BEILIE 3ajiade JJA KajkKAOT0 HATYDPAJIBHOrO 3HAYEHHA X MBI
MOYKeM HAaWTH COOTBETCTBYIOIEE 3HAYEHUE CTOMMOCTH MOKYIIKH:

ectm x = 1, To 25x + 200 = 25 - 1 + 200 = 225 pybaeii;

ecan x = 2, to 25x + 200 = 25 - 2 + 200 = 250 py6uyeit u 1. A.

B o0mem ciy4ae paBeHCTBO y = kx + b KaXKAOMY PallHOHAJIBHOMY YHCIY X COIIOCTAB-
JIAeT eJUHCTBEHHOe YHCJI0 . SHAYAT, JHHEeHad 3aBHCHUMOCTD ABJAETCA (PYyHKIMOHAJbHON
(to ecTs yHKEDHMeH). A obsacThi0 ompefesieHUsA AaHHOH (YHKIHH, KOTOpad HOJydHJIa
Ha3BaHWe JUHENHO, ABIAITCA BCe M3BECTHBIE HAM YHCJIA.

Onpedenenue 2. Pysxnus Bujga y = kx + b, rae k 1 b — nDpon3BoJbHBIE YHCIA, HA-
3bIBAETCA JHHEHHOH (PyHKIHEH.

Paccmorpum uacrHble caydan yHKEnum y = kx + b, xkorga £ u (mam) b NpHHUMAKOT
3HAYEHU#HA, PaBHEIE HYJIIO:

~ 3navenna koaddunuentos | Bux pymsmun OcobGennocTn QyEKUHK
b=0 y = kx IIpamasa IponoOpIHOHAIBHOCTD

I'padbmnkom sapiasieTcs npaMmas

k=0 y==> y = b, mapannensuas ocu Ox.

E=0,b=0 y=0 I'pagpuxom sasisiercs ock Ox.

Taxum o6pasoMm, ecau b = 0, To THHeHHAA PYHKIHA OpeBpalaeTcda B OIPAMYIO IIPOIIOp-
OMOHAJIBHOCTD, a ecau k = 0, To rpaduKOM JHHEHHON QYHKIUHU ABNAETCA HpamMad y = b,
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napaJjenbHas ocu abemuce Ox. Eciu :xe k£ = 0 m & = 0 oqHOBpEeMeHHO, TO ee IpauKoM
ABJAAETCA caMa ochk abcmuce Ox.
CorutacHO onpeAeneHHIO, THHEHHBIMH ABAAIOTCH, HAIPUMED, CAeayiomue GyHKIIHNA:

y=05x+3y=2xy=-0,7%;y=-4x - 1; y = 2; y = -0,1.

Yro6er mocTpours rpadukr GyHrnuu, manpumep, y = 0,5x + 3, nmocrtpouM cHavana
3HAKOMBIH HaM rpaduk npsamoil nponopuuonassHocTH y = 0,5x. Dro npamas, mpoxoas-
masa yepesd Touku ¢ koopauuaramu (0; 0) u (2; 1) (puc. 7).

B(x,; y,+ 3)

y = 0,5x

)

Puc. 7 Puc. 8

Juns Toro uTo6sl mocTpouth rpaduk Gyuxumu y = 0,5x + 3, 3amerum, 4TO OH MOJTY-
Jaercda caABAroMm rpadgukra y = 0,5x Bronas ocu Oy Ha 3 equHHIE BBepx (puc. 8). [eiict-
BHTEJIBbHO, HalIleM 3HAUYEHWE 3TUX DVHKIUHA B IIPOHU3BOJLHON TOYKE b

y=0,5x+3

CooTBeTCTBYIOLIA S
PyHrnHa 3HaYeHHe APryMeHTA 3aavyenHe (hyHKIHH PoNEa Thuimi
y = 0,5x x, Y = 0*5xu A (IO; yﬂ)
y=0,5x + 3 x, 0,5x,+3 =y, +3 B (x; y, +3)

Taxum obpasom, opaunHaTta ai06oit Touku B rpadpuka y = 0,6x + 3 Ha 3 eguHUIBI
Gosbiie, yem opAuHATA TOYKU A rpaduka y = 0,5x ¢ Toil e aGemuccoii x,. 3HAYHUT, ecan
MBI ClejlaeM IapaJjije/bHbli epeHoc rpadpuka y = 0,5x Ha 3 eIMHHUIIBI BBEPX BAOJL OCH
Oy, To monyuum rpadpuk y = 0,5x + 3.

AnanoruuHo paccyskzas, MOKHO IOKa3aTh, YTO

I'padux nuHeitHOM DYHKIUK y = kx + b, rae k ¥ b — IPOU3BOJILHBIE YHCTIA, MOMKET
| ObITh MOJIy4YeH U3 rpaduKa QYHKOHU Yy = kX OyTeM ero mapajijiejJbHOro mepeHoca
! BAoab ocu Oy Ha b eguHUI] BBepX, eciu b — HOJIOMKHTENBHO, Wid Ha | b | eguHUIL
BHH3, €CJIi b — OTPHIIATEJBHO.

Hrak, rpadpuk JuHeHHON QYHKIMY TaKKe SBIAECTCA OPAMOM. 3HAUMT, KAK U B CIy4ae
IpPAMOUN NPOIOPLMOHAIBHOCTH, AJIA €ro MOCTPOEHWA HAM HOCTATOYHO HAWTH JIUIIb JBE
TOYKH, NPHHALJeXKallHe dTOMY rpapury.

IToctpoum, Hanpumep, rpaduk QyHEIUH y = —% — 1. MBI MOeM IIOCTPOUTH ITOT

rpa@uK AByMSA crocobamu.

fnaea 5, §2, n.2
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Cmocob 1
s
9toT crocob ymobeH, KOrZa HaMH yKe DOCTPOeH rpaduk y = -3

Tax xak KoadduoueHT b Haureir nuHeiHOM GyHEKIHUM paseH —1 < 0, To rpaduK (HDYHK-

ouu y = —% — 1 monyuaerca u3 rpadpura GYHKOHM y = —% napajieIbHBIM [epPeHOCOM
Bronb ocu Oy Ha | — 1| = 1 exuruny BHu3 (puc. 9).
YA YA
ad
o

Puc. 9 Puc. 10

Crocot 2
JrtoT crnocob yaobeH IJA IOCTPOEHHWs IIPOM3BOJLHOIO rpad@HKa JHHEHHOH QYHKIIAHN.

. iz
Haiinem fBe TOYKH, IPHHALIEKAIIHE rPadUKy QYHKIHAH § = 3~ 1.

O6r1yEO BHIOMPAIOT OJHY TOYKY ¢ abciuccon 0, a BTopyio —
IPOMBBOJILHO, C YUYETOM yA00CTBA BBEIYMC/ICHAMN, HaIPHMED:

ecnnx=0,*roy=%-0—1=—1,
ecmix=3,y=—%'3—1=—2.

3HauUT, YKa3aHHLEIA rpa@MK OPOXOLUT 4Yepe3d TOYKH C
roopauuaramu (0; —1) u (3; —2).

IlocTpoum 3T ABe TOUKM U mpoBeleM uepe3 Hux npsamyio. Ilonyuennas npsamas u
oyner aBnATheA rpaduKoM ykazaHHOU saBucumocTu (puc. 10).

Takum obpasomM, MBI MOYKEM B3alHUCATH CIEAVIONIMHA aJrOPUTM HOCTPOEHHUA rpadpuka
JAHEHHON (YHKIUH.

AnropurM nocrpoeHusn rpadukra pynruuu y = kx + b
. BpibpaTe fBa pasian4yHbIX 3HAYEHHST X! X, H X,.
. Borunenuts 3Havenue y, = kx, + b.
. Beraucsnute 3navenue y, = kx, + b.
. OT™MeTHTL HA KOOPAMHATHON MJIOCKOCTH OXY TOUKY A ¢ KoopAWHATamu (X, y,).
. OTMEeTHTh Ha KOOPAMHATHOH miockKocTy Oxy TOuky B ¢ KoopauHaTamu (X,; Y,).
. Yepes Touku A 1 B npoBeCTH ONPAMYIO.

=< QN U

OTnMeTHM, 4YTO JAHHBLIA AJNTOPHUTM IOCTPOEHHS rpadWKa JUHEHHON (QYHKIUM MOMKET
MCIIOJb30BAThCA TPH JIO0BIX £ U b, A 3HAUHUT, C €ro NOMOIbIO MOKeT ObITH IIOCTPOEH XU
rpad MK IpAMON NPONOPIHMOHAJIBHON 3aBUCHMOCTH y = kx (cayuait, korga b = 0), u rpa-
¢ux npamoit y = b (cayqaii, korga k = 0).



Faea 5, §2, 1.2

1) U3 npuBefeHHBIX HHMKEe QYHKIHY BRIOepHUTE T€, KOTOPLIE ABJISIOTCHA IIPAMON
IPOHOPIHOHATBEHOCTRIO!

y=4x-—2; =—-—§; y=5x2; y=g:x; y=x; y='—x‘+'1; y=2x.

2) lna xaxnoii u3 BeIOpaHHBIX (DYHKIUNA HAB0BUTE KO3(MHUIMEHT IIPOIOPIIUOHAIbHO-
CTH M OIMIINTE 0COOEHHOCTH PAaCHOJIOM¥eHUd ee rpapuka Ha KOOPJUHATHON ILIOCKOCTH.
IlocTpoiiTe Bce maHHBIe rpadUKH Ha OJHOM KOOPAMHATHOH IJIOCKOCTH W NIPOBEPHTE
NPaBUIBHOCTE CBOMX PaCCYXIEHHH.

1) a) Ha osommuo# 6ase 6b110 5 T Kaprodens. ExxennesHo ma 6a3y OPUBOSHIH IO
2 7 kaproderns. 3anumute HOPMYIY 3ABUCUMOCTH KOJHUYeCTBA Kaprodens Ha Oaze B
TOHHaX OT KOJIMYeCcTBa AHeH 3aBo3a Kaprodens.

6) Ilocae Toro xaxk Muxamn npomes 4 KM, OH IOIIEJT CO CKOPOCTBIO 3 KM/4, 3amu-
muTe GOpMyay 3aBHCHMOCTH JJIMHBI IYTH B KUJIOMETpPaxX, NpoiaenHoro Muxaniom,
OT BPEMEHH ero JBHUIKEHHA CO CKOPOCThEI0 3 KM/4 (B yacax).

B) Ilo Hayana HamoJiHeHUs Dacceiina B HeMm 06110 3 M* Bogbl. [Tocse BKIOUeHNs Hacoca
B HEro ekeuacHo craso nocrynarsk 0,5 m® Boael. 3anummure GOpMysy 3aBHCHMOCTH
obbemMa BOJBI B Dacceiine B M° oT BpemeHu paboTHI Hacoca B yacax.

r) Temneparypa Boawl B yaiitHuke pasHa 20 °C. Ilocse Toro Kak 94alHHEK MOCTABHJIA
Ha OroHb, TeMIIepaTypa BOALI B HEM CTajla eXeMHHYTHO mnoBeimarbkca Ha 10 °C. 3a-
nUIITUTe (QOPMYIy 3aBUCHMOCTH TeMIepaTypsl BoAbl B yaiHuke B °C 0T BpeMeHH ero
HATPEeBAHUSA B MUHYTAX.

2) Yro 0611ero Bo BCeX MOCTPOEHHBIX BaMu (popmysax? SanumIuTe UX BCe ¢ TOMOIILIO
ofHOH obmieit Gopmynsl. fBngerca s sTa 3aBUCHMOCTD (DYHKIHOHAILHON?

3) PaccMoTpuTe yacTHBIE CIydYau [IOCTPOEHHOH 3aBHCHMOCTH, KOTJa OJUH WM CPa3y
oba xosdduumeHTa paBHEI HYJI0. UT0 BEI 3amMeuaere? CpaBHUTE CBOM HAOGIIOJEHUS U
BBIBOJIbI C BBIBOJaMd Ha cTP. 36 yyebHuUKA.

Brifepure u3 npefsIoyKeHHBIX 3aBUCHMOCTEH MKy IIePeMEeHHBIMH y ¥ X JUHeHHbIe
GOVHKINHA, 3a0UIINTe UX B BHAe Yy = kx + b u onpenenure KoabhdumueHTH £ U b.
Haiizure o6nacTs onpegeleHusa W 001acTh 3HAYCHHH 3THX (DYHKIIUIA.

a)y=-x+5; nNy=x:2; X))y = —8;
0)y =4 — 3x; NDy="17:x—2; 3) y=x%+ 5;
B) y = 12x; e)y=0,bx + 1; H)y=¥.

1) IlocrpoiiTe Ha OAHON KOOPAHHATHOH ILIOCKOCTH rpaduxu Gysrmuit y = 0,5x u
y = 0,5x + 3. Yro BeI 3ameuaeTe? ComocTaBbTe CBOM BHIBOABL C BHIBOAAMHM Ha cTp. 37
yueOHHKA.

2) Haiizure nBa cnocoba nocrpoenus rpaduka auneiino# GyHKIUM H TPHMEHUTE UX

IJIsi TOCTPOeHUA rpaduka QyHKOUH y = _g = 7l
3) Ucnoneays CBOM ONBIT MOCTPOEHHsI rpapura GyHKINE Y = —X _ 1, cocraspre o6mumit

3

AJTOPUTM MOCTPOCHUS IpapuKa JUHeHHON (PYyHKOHUU U CPABHUTE ero ¢ AJIrOPHUTMOM,
IIpUBeeHHBEIM Ha CTP. 38 yueOHUKA.
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145' JluHeliHAsA 3aBUCHMOCTH 3ajJaHa aHaauTH4YecKu ((popmyroil). SamonHmTe TAbAUOY U

nocrpoiTe ee rpahux. B Toukax ¢ KAKMMH KOODAMHATAMH 3TOT rpaduk nepeceKaeT
ock abcmuce, ock opauHar? B KakKMX KOODAHMHATHBEIX YETBEPTSAX OH PACIOJIOMKEH?

a) y=x+2 B) y=—-2x+3 ) y=0,4x-2
x| o | 4 x| o | -2 x | 0 5
¥ Lo y

6) y—-x+4 r) y=3x-5 ) y—-23x-4
o 0 4 X 0 2 x 0 -3
y ¥ y

IMonw3ysick opMyJI0H, 3a0ai0Mel THHEHHYI0 3aBUCHMOCTD, 3AMOJTHUTE MYCThIe KISTKH
TabJIHUITEI:

a) y=38x-9 6) y=-6x+17 B) y=0,5x—§

o ~1 L 2,5 S 1

y —6 y 0 y -2
Insa dysxknuu y = f(x) vaigure f(0), f(2), f(—2). Hajigure 3HaYeHUs X, IPH KOTOPBIX
f(x) = 0, f(x) = 1, f(x) = —1. CocrassTe TAONHIY W 3aIHUINUTE B HEH De3yJIbTATHI
BBIYHCJIEHUIH.

a) f(x)=2x+ 7T; B) f(x) = 9 — 4x; o) f(x) = 1,6x — 2; ®) f(x) = 6x — 13;
0) f(x)=-8x+8; r)f(x)=0,6x+3; e)f(x)=11-3,6x; 3)f(x)=15—- 9x,.

Tlocrpoiite rpadur byarnuu y = f(x). IIpu kakux 3HaYEHHUAX X 3HAUeHHE Y PABHO
HYJI0, 60oNbIIe HYJIS, MEHbIIe HYJIa?

a)f(x)=x-2; 6)f(x)=-2x+3; B)f(x)=-0,5x+ 1,56; 1) f(x)=0,8¢x— 4.
ITocTpoiite rpadpuk ¢pyuxknuu. Hawipure: 1) 3HAYeHHe y OIpH X, pABHOM a; 2) 3HAUYeHHe
x npu y, paBaom b, ecnu:

a)f(x)=x-3;a=-5;b=-2; B) f(x) = -0,5x + 4; a = —-2; b = 6;

6) f(x) =-2x—1;a=-2;, b=05; 1) f(x) = 1,5x + 2; a = 4; b = -2,5.
ITocrpoiite rpaduk byHruuu y = f(x), 3agaHHOi Ha MHOMXecTBe a < x < b. OTmeTs-
Te IBETHHIM KapaHpamioMm Ha ocu Ox objacTs onpejenenusi, a Ha ocu Oy — obnacTts
3HAUeHMH NaHHOW (PVHKIUH.

a)f(x)=4x + 3, ecma = -2, b =1; B) f(x) =-83x+ 1l,ecnua =-2,b = 3;

6) f(x) =5 - 2x, ectu a = -1, b = 5; r) f(x) =0,6x + 2, ecim a = —4, b = 2.

IMocTpoiiTe Ha OAHOW KOOPAMHATHON IVIOCKOCTH rPpadHMKH TPeX AaHHBIX (DYHKIUIL,
Yro BHI 3aMeydaeTe?

ay=—xy=—xt+tLy=-x-2; ) y=2x;y =2x +3; y = 2x — 4.

Omnpeznenure mo rpadmKam, Ha CKOJIBKO €IHHHUI, U3MEeHAETCA (YMEHBIIACTCA HJIH YBe-
JUYHMBaeTcH) 3HAUeHHWe (QYHKIHH, €CJIM 3HaYeHHWEe apryMeHTa yBeJHuHBaercda HA 1,
yMeHbInaercsa Ha 2.
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i)

i)

1) Kak pacmosioxeHbl OTHOCHUTEJIBHO NPAMOH § = 5x rpadmku pyHKOMIi:
y=5x—-1; y=5x+2; y=>5bx-6; y=>5bx+ 4?7
2) Kax pacmosioseHbl OTHOCHUTEJIBHO NPAMOH Yy = —Tx rpadury GyHKIHI:
y=6-Tx; y=-7%-9; y=-Tx+11; y=-3- Tx?
1) Kax no rpaduxky dysExknuu y = kx HaiTH 3HadyeHMe Kovbduumenta k?

2) IIpoaHanu3upyiiTe B3aMMHOE PACHOJIOXKeHUe rpaduKoB JUHeHHBIX (QYHKIUHN Ha
puc. 11 u 3agaiite faHHBIe QYHKIMHA aHAJIUTHIECKH ((hopMynaMu).

II 111

rY
e ]

Vil
i

Pue. 11 Puc. 12

ITocTpoiiTe rpaduK IPAMON IPOMOPIHOHAJRHOM 3aBUCHMOCTH Y = kx. Mcnoas3ys mo-
JYYUBIIHACA rpadMK, ODOCTPOiTEe rpaduK JIMHEHAHONU 3aBUCUMOCTH y = kx + b, ecam:
a)k=1,b=—4; B)k=-3,b=2; nNDk=4,b=-2;

6) k=10,5b=6; Nk=-1,b=-3; e)k=-1,5,b=8.

Onpepenure mo rpaduKaM, Ha CKOJbKO eIHHUI M3MeHAeTCA 3HaUeHHe (DYHKIMH, eclIu
3HAYEHMe apryMeHTa yBeJlMYMBaeTcsd Ha 2, yMeHblnaercda Ha 1.

3agaiite GOPMYJIOH KaKAYIO U3 QYHKIMIH, rpapuKky KOTOPHIX NIpeJACTaBJIeHBl HA
puc. 12.

He crpos rpaduka QyEKIuH y = f(x), onpegesanTe, IPOXOJHUT JIH OH Yepe3 TOYKY A.

a) f(x) = —-6x — 11, A (-2; 1); B) f(x) = 2,8x + 10, A (5; 4);

6) f(x) = —Tx + 30, A (—4; 2); r) f(x) = -5 + 9x, A (6; 49).

ITpu xaxux 3uauenus b rpabuk pysknmu y = 3x + b mpoxofuT yepe3 Touky A7
a) A (1; 4); 6) A (-1; -3); B) A (2; 12); r) A (—=3; 0).

He BpImosHAA mocTpoeHEre rpaduka GyHKIUH y = f(x), HaliguTe KOODAHMHATEI €ro
TOYEK IepeceueHUs ¢ ocaMH KoopauHaT Ox u Oy.

a) f(x) = 2x + 12; B) f(x) = 2,8x — T; n) f(x) =1,1x + 4,4;
6) f(x) = -3x + 21; r) f(x) = —6x — 4,2; e) f(x) = -15x - 4,5.

Ha opHoii KoopauHATHON miocKocTH Oxy mocTpoiite rpabMKH JUHEMHBIX QYHKIIHH
y = f(x) 1 y = g(x) u HAKAUTE KOOPAMHATHI UX TOYKH IE€DECEYEHU .

a) f(x) =2x -1, g(x) = —x + 2; B) f(x) =—x + 3, g(x) = 1,5x — 2;
6) f(x) = 6 — 3x, g(x) = 2x — 4; r) f(x) = -0,6x + 1, g(x) = -5 — 2x.
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1: )} ITocrpoiite rpaduk dyaxun y = 2x — 4 ¥ OOPeAenTe II0 rpapuKy, Kax u3MeHAETCH
3HadYeHHe (DYHKIIUU Yy, KOTJAa:
a) x Bospactaer or 2 10 5; B) x yOBIBaeT or 3 A0 —2;
6) x ybeiBaer or 1 go —1; r) x Bogpacraer oT —3 1o 4.

]_6]_' B oxHO¥ KOOPAMHATHOM IJIOCKOCTH HOCTPOMTE rpadUKN JHHEHHBIX (QYHKIIHH:
aAy=2y=—Ly=5y=-1,T1y=0; o)y=1Ly=4,2,y=-3,6;y=-2,5.

Jlia xasknol yHKOHUK OlpejesnnTe 3HaYeHHs KoodduunesTos k u b,

162] Haiigure Tpu Toukm, npuHaiexamue rpapuxky QyEruy y = f(x), KoopguHATEL KO-
TOPBIX ABIAKTCA IEABIMH YHCJIAMHA.

a) f(x) = 0,5x + 1,5; 6) f(x) = 4,2x — 3,6; B) f(x) = 2,7x + 8,1.
@ B KakMX KOODAWHATHBEIX YETBePTAX pacnosokeH rpadbuk dbyHxkuuwm y = kx + b,

ecJIn:

a)k>0,b>0; B) R <0,b>0; xk>0,b=0; x) kE=0,b>0;

6)k=>0,b<0; r)k<0,>b<0; e)k<0,b=0; 3)k=0,b<0.

Onpenenure 3HaKH k u b, ecnu rpaduk auHeiHON QyHKOUK y = kx + b pacmonoxxeHn
B CJIAYIONIUX YETBEPTAX KOOPAMHATHOMN MIIOCKOCTH:

a) B I, Il u III yerBeprax; B) B I, III u IV uerBeprsax;
6) B I, Il u IV gerBepTsax; r) o II, IIl u IV uerBeprax.
a::; MoskeTr 11 rpadHK JHHEHHON QYHKIHH PACIIOaraThbCAd HA KOOPAMHATHOHN ILIOCKOCTH
TOJILKO:
a) B I u Il gyerBeprax; B) B I u IV uerBeprax; 1) Bo II u IV yerBeprax;
0) B I u III yerBepTax; r) Bo II u III yeTBeprax; e) B III m IV uerBepTsix?

B rabiune sHaueHWH HEKOTOPOH JIMHEHHOHW (PYHKIHH ABA U3 NATH 3HAYEHHUH 3aJaHBI
HeBepHO. HaliiTe HeBepHBIe 3HAYEHHA M HCIPABHTE UX.

ay|l = | 2| 1 0 1 2 6) | = | 2| -1 0 1 2
y | 4| 2] 4| T I EEERE

ITocTpoiiTe Ha 0aHON KOOPAWHATHOM MaockocTH Oxy rpaduru:
y=4x; y=2-5x; y=4x-3; y=-2-5x; y=4x+3; y=-5x.
Kakue us sTux npaMbx nepecexaiorca? Kakue npsMele MapalyleIbHBL APYT APYTY?

BrruncauTe panuoHAIBHBIM cOCOOOM:

1,41 9 5 T ...
a) 2 1 + 312, B) 314 7+ 218 9; ) 35 : 5+ 4212 2 713
4 9 . q. _9_ .9_m08 .
0) 5— = 36 = 118’ r) 7-5- s b — 616 e e) 5410 : 9 7215 & eh
E WUcnone3ya guarpammbl Jisiepa—BeHHa, onpejesiTe NPaBUJIBHOCTH JIOTHYECKOTO
BBIBOJIA:

a) Ecnm mHekoTopbie peinenus ypaBHeHus 3x + 5 = 0 oTpumaTesJbHBIEe YHCJIA, TO
HEKOTODHIE OTPUIATENbHBIE YHCja — pelleHud ypaBHeHHdA 3x + 5 = 0.
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73

0) Ecim Bce pemieHus HepaBeHCTBA X — 2 > 0 MOJIOMKHTE/bHBIE YHCJIA M HEKOTODhIE
IIOJIOKUTEJbLHEIE UHUCIA — YETHBIE, TO HEKOTODBbIE YEeTHBbIE UHCJIA — PelleHusa Hepa-
BeHcTBa ¥ — 2 > 0,

B) Ecii HM onHO pelneHMe ypaBHeHHd (X — 3)(x + 5)(x — 7) = 0 He ABIAETCA YETHHIM
YMCJIOM, & HEKOTOPbIE€ YeTHbIe 4YHc/a AeJATcA Ha 9, 8HAYMAT, HEKOTOPbIE AEJIAIHecs
Ha 9 ynMcia He ABNAIOTCA pelleHHeM ypaBHeHHdA (x — 3)(x + 5)(x — 7) = 0.

r) Ecim HE omHO peineHwme HepaBeHeTBa X + 7 < 0 He ABIAETCA TOJOKHUTEIbHBIM
YHCJIOM, TO HH OAHO IMOJOMHTEJbHOE YHCJIO He ABJAETCA pPellleHHMeM HepaBeHCTBa
x+ 7 <0,

BribepuTe mpu3HAK ¥ IPOBEAUTE KJIACCH(DUKAIINI0 MHOKECTBA A 10 JAHHOMY IMIPU3HAKY
(pasbeiiTe A 0 aTOMY IIPUBHAKY Ha HEIEPECEKAIOIHEecH MOIMHOMECTBA, 00beJHHEHNEeM
KOTOPBIX ABJIAETCA BCE MHOMKECTBO A):

a) A= {—2;_—1; 1; 2; 4; 5; 7; 8); 6) A = {—-45; —36; —15; 18; 24; 25}.
IIpoeguTe KIaccHGUKALINI0O MHOMKECTBA A TI0 OCTATKAM OT [AEJIEHHUS ero 3JeMeHTOB
Ha b:

a)A ={-14; -12; -9; —4; 5; 18; 21}, b=4; 6) A = {-T; —6; 2; 4; 11; 21; 28}, b = 3.
3anUmuTe B CTAHZADTHOM BHJE MHOIOYIEH, IIPOTHBOMOJJOKHBIN JAHHOMY:

a) 2a + 3b + 4c + (2b — 3¢ + 4d) — (2¢ + 3d — 4a);

0) 4,25p%q — 3,75pq* - (—1,3pg* + 2,8p*q);

B) 3m? — 1 + (6m* — bm*+ 2) — (2m* — 3m? — 5);

r) 0,75y%*+ (0,75xy* — 0,8yx? - 1,2y% — (0,3xy? — 0,2yx? + 0,25xy?).

Haiinure cyMmmy MHOrOWIeHOB P 1 @ M 3aNUIINTe NOJYYMUBIOUICA MHOTOYJIEH B CTAH-
JIApPTHOM BHJE:

a) P=2,1x*+ 3 + (6 — 4x%), @ = (0,5x® + 0,4x2%) — (0,4x® — 0,5x2);

6) P = 0,2a® + 0,250* - (5,1a* + 0,5b%), @ = (0,6a* + 0,7b%) + (0,4a® — 0,3b%);

B) P = 5p” + 6pq + 4¢* — (Tp* + 3pq + 5¢%), Q = 4p® — 6pq + 9¢* + (—3p* + Tpg — 8¢?);
r) P = 3x%y + 3y°x — 8y® — (2x%y + y’x — 2°), @ = 6x%y + Ty’x —9y* - (5x%y + Ty*x — 6y°).
Pewmwure ypaBHeHHE:

2x2—?_3x5+1=5_g__-é-_6; B)xg4+3x162=2x;1ﬁ
6—5+y12=5—32y_6—47y_y; P)%_17+3y;17=y;5_

a) Cmemanu 300 r Boxs! u 60 r comu. CKOIBKO BOABI HAJO AOBABUTH K 3TOMY PACTBODY,
YTOOBI IOJIYYUTE PACTBOP, KOHIIEHTPAUA CoJu B KoTopoMm 10% ?

a) x + 11

6) 2¥

6) Cvemanu 30 1 45% -ro pacreopa kuciaorer ¢ 10 1 60% -ro pacTBOpa TOI Ke KHCIO-
Thl. OnpeienuTe NPONEHTHYIO KOHIEHTPAIIMIO KHCJIOTHI B IIOJYYUBIIEMCs PACTBODE.

B) Cymma aByxX panuoHanbHBIX uucen pasHa 2490. Haiigure st umena, ecau 6,5%
OIHOTO U3 HUX paBHHI 8,5% apyroro.

r) PaznocTs IByX panMoHaIBHBIX yuces pasHa 438. Haitaure atu uncna, ecan 2,25%
onxHOTrO M3 HUX paBHbI 8% apyroro.
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177

2

180

181

182

183

184

185

i3]

EE!

Pemure ypaBHEeHHe:

a)3lx—-2|+5 x-4|=10; 60)6lx+4|+7 x-3]|=15.
Onpeznenure, Kako# nUGPOH OKAHUUBAETCA UHCIIO:

a) 918819,  6) 676576",

178' JIunelinaa 3aBHCHMOCTE 3a/jaHa aHaauTH4YecKu ((PopmyJioit). 3anoiauTe TAOIHIY
u nocTpoiite ee rpaduk. B Kakux Toukax aToT rpaduK nepecekaeT och abcmuce,
och opauHaT? B KAKMX KOOPAMHATHLIX YETBEPTSIX OH PACIIOJIOMKeH?

a) y=—x-—2 6) y=2x-5 B) y=-0,6x+4

x 0 -3 x 0 3 x 0 -5

Y ¥ y
Jlna dyarnuu y = f(x) waiigure f(0), f(1), f(—1). Hajfigute 3HaueHAS X, IIPU KOTOPHIX
f(x) = 0, f(x) = 2, f(x) = —2. CocraBbre TAOGJHUIY U 3aNMUIINATE B Heil pe3yabTaThl
BBIYMCJIEHUH.
a) f(x) = 6x — 8; 0) f(x) = -0,4x + 2; B) f(x) = -8x — 7.

ITocTpoiite rpaduk GyErouu y = f(x). IIpn KaKUX 3HAYEHUSAX X 3HAUEHHE Y PABHO
HYJI0, DOJbIIE HYJIA, MEHbIIE HYIA?

a) f(x) =x + 3 6) f(x) = 2x — 4; B) f(x) = 0,5x + 2.

IToctpoiite rpaduk dysrnuu. Haigure no rpadury: 1) sHauesne y 0py X, PABHOM a;
2) 3HayeHMe X NIpPH Y, paBHOM b, eciu:

a)f(x) =38x —6;a=-3;6=29; 6) f(x) = 1,5x + 55 a = —4; b = 11.
IIpoBepbTe TOYHOCTL CBOMX OTBETOB C IIOMOIIbIO BLIYUCJIEHHUH.

ITocTpouTe rpadhuk GpyHKIHAK y = f(x), 3agaHHOI Ha MHOMKecTBe a < x < b. OrMeTh-
Te OBETHBIM KapaHgamoM Ha ocu Ox ob6jacTs ompezgeneHus, a Ha ocu Oy — obiaacts
3HAYEHUH JaHHOHN (DYHKIIUH.

a)f(x)=-x+1,ecima =-4, b =3; 0) f(x) = 1,2x — 3, ecim a = =5, b = 0.
He crpoa rpaduk dyaruuu y = f(x), onpenennre, TPOXOAAT JA OH Ueped TOUKY A.
a) f(x) =6x -7, A(3; —-11); B) f(x) = —3x + 12, A (—5; —-3);

0) f(x)=4,2x + 3, A (1; 7,2); r) f(x) = -9x — 7, A (—6; —47).

ITocTporiTe rpadMK NpAMOIN NPONOPHHUOHATIBHON 3aBHCHMOCTH Y = kx. Mcnoasdysa mo-
Jy4uBIIMIcA rpaduK, nocTpoiiTe rpauK JHMHEHHON 3aBUCHMOCTH y = kx + b, ecyn:

ayk=-2,b=1; 0)k=1,b=4; B)k=—gb=—3; Nk=0,b=2,

3,
IIpu Kakux 3HaUueHUAX b rpaduK QyHKIUYN ¥ = —2X + b IPOXOAUT Uepe3 JaHHYIO TOUKY?
a) A (1; 2); 6) B (—1; —4); B) C (25 3); r) D (-2,5; 0).

He BeImONHASA nocTpoeHue rpadmka byHrmuu y = f(x), HallfUTe KOODAHHATEL €T0
TOYEK IepecedyeHus ¢ ocaMu KoopauHAT Ox u Oy:

a) f(x) = 3x + 15; 0) f(x) = 3,2x — 16; B) f(x) = 1,8x + 3,9.
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l187l B Tabuauie 3HaYeHWH HEKOTOPOH JMHEHHOH QYHKIIMA ABa W3 IATH 3HAYEHHH 3aaHbI
HeBepHO. HajlifuTe HeBepHbIEe 3HAYEHUA W HCIPABBLTE HX.

a)| =2 | 2]-1] o 1 2 6)| x | 2| -1] 0 1 2
oy [-13| 5 | -3| -2 7 ¥y |-1|-2| 5| 4|11

1 88 Ucnonsaya guarpaMMel Jiviepa—BerHa, onpeaennTe IPaBHIBHOCTE JOTHYECKOTO BBI-
BOJA:
a) Ecau mexoropbie pemuenuda ypasHenusa 9x — 3 = 0 mosioskuUTeabHEIE YHCJA, TO He-
KOTOpBIE IIOJIOKHATEJIbHBIE UMCJa — permenust ypasHeHus 9x — 3 = 0.
6) Ecinu Bce pemenus HepaBeHcTBa x + 3 < 0 oTpHmaTenbHBIE YHMCIa ¥ HEKOTOPLIE
oTpHMUIATeJbHBIE YHCJIA — HeYeTHbIe, TO HEKOTOPhIe HeUeTHBIE UHCJA — PelIeHus He-
paBeHcTBa ¥ + 3 < 0.
B) Ecotn vy ogmo permenue ypaBHenus (x — 4)(x + 6)(x — 8) = 0 He ABIAETCA HEUESTHHIM
YMCJIOM, 2 HeKOTOPbIe HeUeTHBIe UNCIa AeJIATCA Ha 5, 3HAUUT, HEKOTOPLIE JeNAaluecs
Ha b uKcla He ABJIAITCA perieHueM ypaBHeHus (x — 4)(x + 6)(x — 8) = 0.
r) Ecau 5y oxno pemenne HepapencTsa X — 9 > 0 He aBIgeTCA OTPHIATEILHEIM YHC-
JIOM, TO HA OJHO OTPHIlATENLHOe YMCJIO He ABJISETCH pereHreM HepaBeHersa ¥ — 9 > 0.

IlpoBeguTe KIacCHpPUKAMMIO MHOMKECTBA A IO OCTATKAM OT JleJIeHUHA ero 3JieMeHTOB
Ha b:

a)A={-9; -7;-5; -38;4;15; 23}, b=5; 06)A={-T; -5; 0; 6; 14; 37; 42}, b = 3.
Haiigure cymmy MHOrouwreHos P m @ WM 3aIMIIMTE €€ KAK MHOTOYWIEH CTAHAAaPTHOIO
BHJA:

a) P=4a®>- T+ (8 — 2a®%, @ = (Ta + 4a®) — (4a — Ta?),;

0) P = 3b® + 4bc — (3b% — 2bc — 4b?), Q = —bHb? — 3bc + (9% — The — 5b2).
191} Pemnre ypasuenwe:
a)3x—2_£=3x—5_5x~3; 6)5y+l+3y—1=9y-1—1_1—y.
11 3 7 9 6 5 8 3
a) li1a npuroToBJIeHUA IJIa3ypPH IJIA IMOHYHKOB B IIOHYMKOBON KOMIOaHMM AHTOHA U

Keromn cvemanu 500 kr soger u 200 kr caxapa. CKoOIbKO BOZBI HAJA0 A0OABUTL K
3TOMY PacTBOPY, UTOOBI IOJYUUTE PACTBOP, KOHIEHTpanusa caxapa B KoropoMm 5% ?

6) Cymma BeIpyYeK ABYX (HIHAJOB DOHYMKOBOM KoMmnaHuu AHToHa u Kcromwu 3za
mapr Ob1a pagHa 765 Teic, p. Haliimre BRIpYYKY KaMKAOTO U3 DTUX (PUIIMAJIOB, €CJIH
u3BecTHO, 4tro 15% BBIpYYKU omHOro dmamana paao 10% oOT BEIpYUYKH JpYyroro.

PemuTre ypaBHeHue: 7| x +4 |- 9| x— 7| = 21.

) a - |
Onpepenure, Kakoit nudpoil okanuupaeTcd umucno: 21772,

ITocrpoiite rpaduk Gynsunn y = Ax + B, rge
A = (0,1955 + 0,187) : 0,085 + 15,76267 : (100,6 + 42,697) — 1,51;
B = (86,9 + 667,6) : (37,1 + 13,2) : 3 + (9,09 —9,0252) - (25,007 — 12,507) — 0,81.

*
e 519§I' HoxaxuTe, 9TO CpeAM JIOOOTO KOJHUYECTBA JIOAEH B HEKOTOPOM 3aJle XOTH OB
ABOe MMEeKT OJMHaAKOBOE YHCJIO 3HAKOMBIX CcpegH NpUCYTCTBYIOIIHX.

45



fnasa 5, §2, n.3

3. Kycouno-iuHeliHbIe (DyHKIIMH

46

Mamemamukxa — amo mo, nocpe@cmeo.u uezo
200U Ynpasasom npupodoii u coboil.

Anppeit Hukonaesuu Kosmmoropor (1903-1987),
PYCCKMiT MaTeMATHK, OAWH M3 OCHOBOIIOJIOMHUKOB
COBPEMEHHO# TeOPHH BEpPOATHOCTEH

B mpensigymemM MyHKTe MBI IO3HAKOMUINCH ¢ JTHHeWHOM (PpyHKOUel y = kx + b, rae
k 1 b — HEKOTOPHIE YUCJIa, HAYYUIUCH CTPOUTH ee rpaduk. IIpu aToM mpolieccsl, KOTOPEIe
OIMCHIBAET JaHHAA (PYHKIUSA, XapaKTepU30BAIUCEH JBYMSA [IOCTOAHHBIMY BEJIMUNHAMH £ H
b, KoTOpHEIe HE MEHAJIN CBOMX 3HAYEHWI Ha BCel 00JIACTH OIpegeeHuA JUHeHHOH (HyHK-
nuu (MHOKECTBe BCEX U3BECTHBIX HAM UHCEJ).

OmHEako Ha NMpaKTHKe IEeHLI Ha TOBaphl, CKOPOCTH JBMIKEHHUA ABTOMOOHMJIA M Apyrue
BeJIMUUHBI OOBIYHO CO BpeMeHeM MeHSIOTCH, I0dTOMY [JIs OIHMCAHUS TAKHX IIPOIEeCCOB HAM
HYKHBI OyAyT yike npyrue ¢pyuxknum. TeMm He MeHee, €CJIM B TeUeHHE HEKOTODPHIX IIpoMe-
JKYTKOB BpEMeHH JIaHHbIe BEJIMUYUHEI £ U b Bce JKe COXPAaHAIT CBOe IIOCTOsIHHOE 3HAYEHUe,
OPOIECcC Ha KaJOM M3 9THX IIPOMEKYTKOB OCTAETCA JHHEHHBIM, M TIO3TOMY OH MOKET
OBITH OMHCAH [EJNKOM TaK Ha3blBA€MOM KYCOYHO-TUHelHOl DyHKIHeil.

Juist Toro uTo6bI NOACHUTE CKA3AHHOE, PACCMOTPHM CJAEAYIOMIYIO 3aJadvy.

3apmava. [lemexoy BBIIIEN W3 NYHKTA A M B TeYeHHE IEPBBIX ABYX YACOB MIEJ CO
CKOpPOCTBIO 3 KM/4. 3aTeM OH OcTaHOBMJCHA y Kade u obelas B TedeHHe daca, & IOTOM
IIPOAOJIKUI OYTh U caegyiomue 2,5 yaca mes ¢o CKopocTeio 4 km/u. 3anumure HopMyry
3aBHCHMOCTH IIYTH Telexona s (B KMJoMeTpax) OT BpeMeHH ero ABUIKeHHd ¢ (B 4acax) u
mocTpoiiTe rpaduK 3TO# 3aBUCHMOCTH HA KOODAHHATHOM ILIOCKOCTH Ost.

Peuwenue:

PDopMyJia 3aBHCHMOCTH IIYTH § MEIIeXoJa OT BPeMeHH IBHXKEeHUsd { [O3BOJIUT HaM
OIpeNesuTh, KAKOH IIYyTh OH IIPOIMIe] B KayKIblil YKa3aHHLIN B 3aJlaue MOMEHT BPEeMEHH.

Iuisi Toro urofsl BhIBECTH AaHHYIO QOPMYJy, pasobbeM Bce BpeMs ABMIKEHHUA MEMIexXona
Ha TPHM BPEMEHHBIX IPOMEKYTKa, HA KaXKJI0M M3 KOTODPBIX €ro CKOPOCTD OBLIA TMTOCTOAHHON
¥, 3HAYHT, IPOIECC ABMIKEHHA OLLI JTHHEHHBIM:

1) aBuskeHne B TeueHue mepehiX 2 yacos: 0 < t < 2;

2) obes — OTCYTCTBHE JABUMKEeHWdA, WIH ABUMKEHHE cO CKopocThio 0 KM/4: 2 < t < 3;

3) ABMXKEHHE B TeYeHHe CJeAYIOUIMX ABYX C IIOJIOBHHOI dacoB: 3 < t < 5,5.

Ilanee AJsi KaKJOro MPOMEKYTKaA MOCTPOMM (OPMYJIBI 3aBUCHMOCTH IIYTH S KM OT
BPEMEHM [ABMIKEHUA ¢ 4 U BHIYMCIMM IPOHAEHHBIH MyThb:

R e ‘pasmakennsn t g | npoMemxXyTKa BpeMeHH
0<t<2 3 KM/ 3t 3.2 =6 (xm)
2<t<3 0 Bm/u 6+0-(t—-2)=6 6 (kM)
3|1 3<t<5,5 4 km/4 6+4(t—-3)=6+4t-12= [4-55-6=22 -6 = 16 (km)
=4t - 6
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Taxum 0b6pazom, 3aBHCHMOCTE IYTH S (B KHJIOMETpax), IPOHIEHHOTO MelIexoA0oM, OT
BpeMeHH ero ABHiKeHHsA [ (B yacax) mozxkeT ObITh 3alllicaHa Ha KaiKJA0OM BPeMEHHOM HH-
TepBaJie ¢ IIOMOILBI0 CBOEH JIMHEHHCGH MYyHKIHH:

1) s = 3t — nuHeiHas QyHKIHA, 00JacTh ONPeAeJEeHHA KOTODOH COCTOHT M3 BCEX
3HAYEHHUH f, Y0BJIETBOPAIINNX HepaBeHCTBY 0 < ¢ < 2;

2) s = 6 — nuHeiiHaa GyHKUIUA ¢ 00JacTLI0 onpeneaeHus 2 < t < 3;

3) s = 4t — 6 — jyuHeitnas QyHKOUS ¢ 06racThI0 onpenesieHud 3 < ¢ < ,d.

3aBHCHUMOCTH TAKOr0 Poja OOBIYHO 3AIMCEIBAIOT KOpPOYe:

3t,ecin 0 <t < 2;
s8(t)=16,ecnn 2 <t < 3;
4t — 6, ecim 3 < t < H,5.

IMonyyeHHass 3aBUCUMOCTE § OT ¢ onpeenena Ha MHOKecTBe (0 < £ < 5,5, ABAAIONIEMCA
00'beAMHEHHEM BCEX TPeX PACCMOTPEHHEBIX BPeMEHHBIX mpoMmeskyTros. ObiacTbio ee 3Haye-
HUH ABJISAIOTCA BCe 3HAUEHHUSA S, yAoBJeTBopsmoiue HepaBeHcTBY 0 < 8 < 16. 11 rak xak
KaKJIOMY 3HAUEHWIO U3 00JACTH ONpelesieHusi CTABUTCSA B COOTBETCTBHE eINUHCTBEHHOE
3Ha4YeHHe S U3 00JacTH ee 3HAUEHHM, TO NaHHAA 3aBUCUMOCTD ABIAETCA QYHKIIHEH.

BmecTe ¢ TeM gaHHad (YHKIOHA He sBJISeTCA JHHEHHON, TaK Kak Ha Bcel objgactu
ompeAesieHHs OHAa HE MOJKeT ObITh mpejcTaBjieHa B Bujge s = kt + b, rne k u b — Heko-
Topele umcaa. Ho HA KaXAOM ee «KYyCKe», TO €CTh IIPOMEKYTKEe BDEMEHH, Ha KOTOPOM
THI ABMIKEHUS He MeHseTcH, QYHKUWA ABIAeTCS JHUHEHHOM, I09TOMY €e M HA3LIBAIOT
KlJCOYHO-IUHEUHOTL.

IIl1a Toro uTob6BI JATh TOYHOE OMpejesieHNe KYCOUHO-JIMHEHHON (QYHKINH, HaM He-
00X0A¥MO BHa4YaJle YTOYHHUTH IIOHATHE YUCA06020 NPOMEHYMKa — MHOXKeCTBa YHCeJ,
VI0OBJETBOPAON[AX HEKOTOPOMY HEDPABEHCTBY.

Cocrasum Tabauiy, B KOTOPOH pacCMOTPHUM BCE THIIBI YHCJIOBBIX IIPOMEIKYTKOB, X Ha-
3BaHWA, 0003HAUEHHUS U 'eOMETPHUYECKOe NpeJCTaBIeHHe C MOMOMNHI0 YHUCIOBOH MPAMO.

Yucrossie NpoMe:RyTKH

— | Ofosmavene
Omg;:‘u ) x5 o 1 e > (53 +00)
3am§l;z'ruii 35 6 i g_-—— [55 +00)
Harepsa 2<x<5b (‘) i R S = (2;5)
Ilonyunrepsan| 2<x<5 O 1 S 15 > (2; 5]
Otpe3sox 2<x<5 0 1 Ez ;5 > [2; 5]

3aMeTHM, UTO HORBIM [JIsi HAC B 3TOI Tab/ulle ABIAETCH JHUINL HAZBAHWE UHCJIOBBIX
NIPOMEXYTKOB - UX 0003HAUeHHe: 3HAKH +00 M —CO 0003HAUAIOT COOTBETCTBEHHO ILIIOC
0eCKOHEYHOCTh M MHUHYC 0ECKOHEUHOCTh, KPYIJIasdA CKOOKAa IOBOPUT O TOM, YTO YHCJIOBOM
IIPOMEKYTOK ABJIAETCA OMKEPbLMbLM (COOTBETCTBYIOIIAA TOYKA €My He HPHHAIJIEHHT), a
KBajgpaTHas — O TOM, YTO OH 3aMKHYTBIH (COOTBETCTBYIOI[aA TOYKA €My IIPHUHALJIEIKIT).

47



Inasa 5, §2, n.3

Teneps, CHCTEMATH3NPOBAR WH(OPMAIIHAIO O UMCIOBBIX IIPOMEIKYTKAX, HaJUM OIpefe-
JIeHNe KYCOUYHO-JIMHeHHOM QYHKIHH.

Onpedenenue. Eciu obnacTs onpefeneHEus QyHKIIUA MOKeT ObITh pasdbuTa HA KOHEY-
HOE YHCJIO HellepeceKalnNUIuXCcA UMUCIOBBIX ITPOMEKYTKOB, 00BeIMHEHHE KOTODPBIX IaeT
BCIO 00J1aCTh ONpefe/eHus, M Ha Ka)KOM K3 3THX IIPOMEXYTKOB QVHKIWSA JUHEeHHAdA, TO
TaKad (PyHKIMA Ha3bIBAeTCA KYCOYHO-JIMHEHHOH.

ITonpaydAcek OnpeneseHHEM H AJI'OPHUTMOM IIOCTPOEHHA rpadMKa JHHEHHON (QYHKINH,
3anuileM AJTOPATM HNOCTPOEHHA rpauKa KYCOUHO-JIHHEHHONH (DyHKIIHH.

AJIropuT™M MOCTPOEHHA rpaduKa KyCcOYHO-JIHHEHHOH
dynxuun y = f(x)

1) BeigesuTs HenepeceKawIquecs YHCJIOBBIE IIPOMEMKYTKH, COCTABJISIOIHE BCIO
obsacTe onpegeNeHusa QYHKIUM, HA KAXKIOM M3 KOTOPHIX (QYHKIIUSA SBJISAETCS JIH-
HeWHOM.
2) s KaskA0ro YHCJIOBOTO MPOMEXKYTKA BHIOpATH ABA 3HAUYEHHA X, MPHHALJIEHKA-
IIHX eMy.
3) BeiuncnuTe 3HaYEHUA I, COOTBETCTBYIOIIHEe BEIODAHHBIM 3HA4YEHHAM X.
4) Banucarh BrIOpaHHBIe 3HAYEHHA X ¥ BBIUHCJIEHHbIE 3HAYEHHA Y KaK yIOpPALO-
YyeHHBbIe Haphbl — KOOPAUHATEI TOYEK, NPUHAAIEXAIHX rpadury y = f(x).
5) INocTpouTs Ha KoOpAUHATHON miIockoct Oxy moaydyeHHBIE TOYKH;
6) Ins xKa’®AOro0 YMUCIOBOTO NPOMEMXYTKA NMPOBECTH Yepe3 IOCTPOEHHbIE TOYKH,
COOTBETCTBYIOIIYIO YacTh NPAMOH — rpaduk y = f(x) Ha 9TOM NPOMEKYTKE.

ITocTpoEM Temeph C IMOMOIILIO JAHHOT'O AJropUTMa Ha
KOOpAHHATHOMK miaockocTu Ost rpaduk Hameidl 3aBUCHMOCTH
s or t:

3t,ecim 0 < t < 2;
s(t) =416, ecam 2 <t < 3;
4t — 6, ecim 3 < t < b,5.

1. Ob6nacteio onpeaenenns T dyaxuuu s () aBasgeTcsa MHOMKECTBO BeeX i, JJIA KOTOPBIX
0 <t < 5,5. 3nayur, T = [0; 5,5].

Bcesi obnactTe onpenenenuss T pasbuTa HA 3 UHMCIOBBLIX IPOMEXXYTKA:

T, = [0; 2], T, = (2; 3], T, = (3; 3,9].
IIpu aTom:
TNnT,=2 T NT,=0 T,NT,=0; rTuvT,uT,=T.

2. BriOupaeM I1A KaxmIoro IIPOMEXYTKA T, T, u T, npuHajIeXKallHe eMy JBa 3Ha-

yeHHUd ¢

1)t =0;1,=2; 2) t,=2,5;t, = 3; 3)t, =4;t, = 5,5.
3. Brerumcanum sHaveHuda GyHKOEUHU S () B BEIOpAHHBIX TOYKAX:
1)8,=3-0=0; 2) s, = 6; 3)s,=4-4-6=10;
8,=3+2=6; s, = 6; sg=4-5,5-6=16.
4. 3anunieM KOODAHMHATHI TOYEK, HIPUHAIeKamux rpabuky Gpysrnun s (t):
1) A,(0; 0); A,(2; 6); 2) B,(2,5; 6); B,(3; 6); 3) C,(4; 10); C,(5,5; 16).
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5. IlocTpouM Ha KOOPAWHATHON MiIockocTH (JSt MONMyYeHHBIE TOYKH.

6. [lna KaXJOro YMUCJIOBOTO IPOMEXKYTKA IIPOBOAMM UYepe3 IMOCTPOEHHBIE JBe TOYKH
COOTBETCTBYIOIIYIO UACTh NIPAMO — rpaduk dhyHKIUT S (1) Ha 5TOM TpoMeskyTKe (puc. 13).

N e e
) et

T

Taxkum oOpasom, HaIla 3aZiaya IMOJHOCTHIO PelleHa.

PaccMoTpuM elje OAWH IpUMep KYCOUHO-JHHEHHCH QYHKOUHA — 3aBHCHMOCTh § = | X

BcoomMeEM onpesesieENe MOAYJIA YUCIA, JOKAXKEM, YTO JaHHAA 3aBHCHMOCTD AB/IAETCH
dyaruuei, u mocrpouM rpadpur sToll GyHKIHA.

ITo onpezgesiernio, MOAYNL 9ucaa X pased x nupu X = 0 u pagen —x npu x < 0. 3nayur,
COIJIACHO ONpeJie/IeHNI0, MbI MOXKEM 3alIMCATh 3aBUCHUMOCTh § = | X | B BUje:

{x, eciu x = 0;

-x, ecaa x <0

.

yz

HaBHasa 3aBUCMMOCTE KAXKIOMY UHCJIY X CTABHAT B COOTBeTCTBHE €JUHCTBEHHOE YHCIIO
Y. 3HAYUT, 9TA IABHCHMOCTE fABJIfAeTca QYHKIKeH, obiaacTsio onpegeneanss X KOTOPOH fAB-
JIgeTcs MHOMKECTBO BCeX M3BECTHBIX HaM umces. A Tak Kak MOJAYJIb YHUCIa Bceraa 6osbiie
HJIM PaBeH HYJI0, TO 00JIACTHI0 3HAUECHHUH Y 8ToH PYHKIMH ABJIAIOTCA BCe M3BECTHBIE HAM
HeOTPUIIATEJbHBIE YHCJIA:
X = (—00; +00), Y = [0; +09).
Jas Toro urobbl mocTpouTh rpapukr GyHEKOUM Yy = | x |, BOCIIOJB3YeMCs HAIIUM aJi-
rOPUTMOM.
1. Pasobrem obsacts ompezeneHdd X Ha ABa npoMexkyTka: x < 0um x = 0
X, = (003 0), X, = [0; +00).
Ilpn srom: X, N X,= J; X, U X, = X.
2. BpiOepeM )i KQMKIOTO YHCAOBOTO MpomMexxyTka X, m X , IO JIBA TIPHHAJIeKaAX
eMy 3Ha4YeHUsA X:

1) x, = -1; x, = —2; 2)x,=0; x, = 1.

-3
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3. Berumciaum 3HaueHHS Y, COOTBETCTBYIOIIIHE BHﬁpﬁHHMM 3HaAYEeHUAM X:

Dy =-(D=1Ly,=-(2)=2; 2)y, =05y, =1.
4. 3anuineM KOOPAMHATHI TOYEK, HIPHHALJIEXKAMAX rpadury yHrmum y = | x |:
1) A/(-1; 1); A(-2; 2); 2) B,(0; 0); B,(1; 1).

5. ITocTpouM Ha KOOPAMHATHOM IUIOCKOCTH QXY MOJVYEHHBIE TOYKH.
6. [lia KakA0ro 9YMCJIOBOrO IMPOMEIKYTKA IIPOBOAMM UYepe3 ABe TOUKH 4acTh NPAMO —
rpaduk y = | x | Ha aTOM mpomMeKyTKe (puc. 14).

ylk

Puc. 14

xX
J

Fu s

e 197 Ha pucynke nsaobpakeHn rpaduk ABHIKEeHUS aBTOMOOUJIMCTA TIO JJOPOTe M3 MYHK-
" Ta A B nyskt B. ITonsaysace rpa(mKoM, OTBETbTE Ha BOIIPOCHIL:

I
T
¥
1
| 1
1 I
| t
I 1
1 I
L ! : L
o 1 2 4 5 6 7 8 t,u
a) Yemy paBHO paccrosiaue oT A g0 B? 3a cKOJAbKO BPEMEHUW ABTOMOOMIHNCT MTPOEXa
BTOT IYTh?
0) CKoJIBKO OCTaHOBOK OH caenas B nyTu? Ha Kakom paccrosauu ot nyHKTa A? Yemy
pPaBHA HX IPOJOJIKHTEJIBHOCTH?
B) Hemy OnlIa paBHA CKOPOCTH ABTOMOOMJIMCTA Ha KarKAOM ydacTKe nyTH? Ha Kaxkom
yuacTKe oHa ObL1a HauboJbIeil, HauMeHBIIeH ?
r) Kakoil myTh npoexas aBTOMODHUJIHUCT 32 MEPBbIE 3 Yaca CBOEro MyTH?
1) C rakoif cpeHel CKODOCTBHIO MepeJBUTracAd aBTOMOOHIHCT U3 A B B?
e) ABiserca i 3aBUCHMOCTD IIYTH aBTOMOOHJIMCTA OT BpEMEHH ero JABUKeHUdA (PyHK-
muoHAJNBHON? fBisfeTcsa AU oHA JTUHEHHOH?
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198

201

202

1) ITemexoxa BhIILIE B3 IYHKTA A X B TeUYeHHAE [IePBbIX JBYX YaCOB IIEJ CO CKOPOCTHIO
3 KM/4. 3aremM OH ocTaHOBHJICA ¥ Kade u obejas B TeUeHHE 4aca, a IIOTOM IPOAOJIMKIIIL
oyTh U chaeayiomiae 2,5 yaca mes ¢o cKopocThio 4 kM/4. 3anumure Gopmysy 3aBu-
CHMOCTH IIYTH § KM IeLIexXoha OT BpeMeHH ero ABMiKeHud { u. SIBisercsa nu maHHasd
3aBUCUMOCTEL (PYHKIMOHANLHONU? SfBnsgercs au oHAa TUHENHOIA?

2) CpaBHuTe mOJYyUYEeHHYIO BaMu GopMyny 3aBHUCHAMOCTH ¢ GopMyoii Ha cTp. 47 yueb-
muka. IlpounTaiiTe onpeseieHne KyCOUHO-THHEHHON QYHKIAU U 0OBACHUTE, IIOUEMY
3aBHCHMOCTH IMOJ00HOTO BHJA HOJYYWAIHA TAKOe HA3BaHHUE.

3) Ucnosb3ys omnpezeieHne KYCOUHO-JIMHENHON PYHKIUU, AaHHOe HA cTp. 48, zanu-
[IUTe AJTOPUTM IIOCTPOeHUA rpadUKa KyCOUHO-THHEHHON QYyHKINH.

4) CpaBHHTE IMOJIYYEHHBIM BAMM AJTOPHTM C AJICOPUTMOM, NPUBEIEeHHBIM HA CTp. 48
yueOHMKA, W IPUMEHHUTE ero JJisl MOCTPOeHWS HA KOOpPAMHATHOM mmockoctH Ost rpa-
(buKa IBH:KeHHd IIellexoJa B PACCMATPHBAEeMOM 3ajade.

HWcoonb3ys HepaBeHCTBa, 3ajaiiTe MpoOMeKYTKH, M300paskeHHbIE HA pHUcYHKe. Hak
Ha3blBaeTCcHa Kaﬁtnblﬁ H3 9THX HpOl\de}l{.YTKOB? 3&IIHLLIHT€ ux 0D03HaYeHHd,

a) o — r) o 1

—

0o 1 4 x o 1 3,5

6) ——] no —

=y

|

(V]
Q
-
=Y
Q
-y
o
Li=]
L]

.

. " S 1,

-7 =3 0 1 «x o 1 10 x

Ha yucnosoii npamoii Ox u3obpasuTe YKa3aHHEIE IPOMEKYTKH U 3alUIIATE UX 000-
BHAUYEHUHA:

a) x < 2; B) x = 4,5; n) —5,4 € x < —-2,8; ) 7,6 < x < -0,9;
6) x > -3; r)x < 6,7; e) 3,1 < x < 7,4; 3)-1,2< x < 6,3.
Kaxue u3 umcen a, b, ¢ 1 d pacmosoXeHbl B YKa3aHHOM IIPOMEXKYTKe?
a)-6,3<x<21,a=-7T,b=-6,c=0,d=2,4;
0)-T<x<0,a=-7,b=-4,¢c=0,d=1;
B)d<x<11,5,a=5,b=9,c=11,d = 12;
r)1<x<T7a=1,b=38,c=5,d="1.

ITocTpoiite rpadhuk KyCOUHO-TUHEHHON PYHKIMHA:
a) { x + 2, ecnu x =z —3; 6) { 3, ecom x = —1;
y= y=

-x — 4, ecau x < -3 1 —-2x,ecm x < -1

B) 5, ecna x = 3; T) -x + 6, ecin x = 4;

y = y=192,ecmm 1< x<4;

%x+1,ec.rmx<3
2x,ecomm x <1
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52

) 3,ecnu x = 3; e) —2x, ecin x = —1;
y=1 x,ecmm -1 < x <3 y 2x + 4, ecnmu -2 < x < -1;
-1, ecmm x < -1 —x — 2, ecan x < —2.

Ilpuaagnexar v rpaduKky KyCOUHO-JTHHEHHOH QVHKIMK TOUKH A u B, ecin:

a) 2x — 1, ecan x = 0,5;
y= { A (1; 1), B (45 -9);

1 - 2x, ectu x < 0,5

6)  [x+1,ecanx>0; (2 3 B (e
y_-l*x,ecnnx<0 (25 3), B (-5; —4);
B) [x-1,ecmmx>0; (5L B (T 8
y_-—x—l,ecmi x<0 (55 4), B (-T; 6);
r)  [3x-6,ecimx >2; A d 6 B (2 19
y_-6_3x,ECJIH x <2 (4; —6), B (—2; 12);
A) [ x,ecmm x = 15 A3 3 B (9 2
Y= 12-x,ecmx <1 (3; 3), B (=25 —2);
e) [ 2x — 1, ecim x > 0;
¥ A (0; 1), B (4; -9).

L —2x — 1, ecinu x <0

ITocTpoiiTe rpaduKkn 3THX HyHKIITIL.

a) TypucThl B TedeHHMe IepPBBIX 4 YacoB MOXOo4a IIJIM CO CKOpocThbio & KM/4. Ilocme
9TOT0 OHHM CJeJIaJM IPHUBAJI U OTABIXA&NH B TeueHue 1 uaca. Craegyiomue 3 gaca mocie
IIPUBAJIA OHU ILITHU CO CKOPOCThLI0 4 KM/u. 3anumure GopMyny 3aBHCHMOCTU OYTH S
TYPHCTOB B KM OT BPeMeHH HMX NBHKEHHA ¢ B 4acax W MOCTPOiiTe rpaduK 3TOH 3aBH-
CHUMOCTH Ha KOODAMHATHOH IIocKocTH Ost.

6) Bacceiin B TeueHHe nepBLIX 2 4aCOB HANIOJHAJICA €O CKopocThio 2 M? B uac. B reue-
HUe CJeAYIONUX 3 YACOB CKOPOCTH HAIIOJHEHHS YBeJHUHIH A0 4 M® B yac, a mocaeaHue
2 yaca OH HAMOJHAJCA CO CKOPOCTHI 5 M? B uac. 3amuiuTe GoOpMyay 3aBHCHMOCTH
o6beMa BoAnl B DacceiiHe V' B M? OT BpeMeHH ero HANOJHEHH ¢ B 4yacaxX M HOCTPOMTE
rpadHuK 9TOH 3aBHCHMOCTH Ha KOODAMHATHOM IIockoctu OVE.

B) B Teuenue nepseix 3 4acoB cBoero pafodero AHA paboOYMil BBIMYCKAJ AETAJTH CO
cKopocThiO 6 meraneil B yac, 3areM, IIOHAB, KAK YCKOPHUTH BBHIIIYCK, OH B TeUYEHHE ABYX
yacoB 0 obeqeHHOro mepepbiBa Bhimyckan 10 merameit B uac. ObeleHHEBIN MepepHIB
IIHJICA Yac, a mocae obena pabouuit B TeueHHe 3 YaCOB BBINTYCKAJ JETaJM CO CKOPO-
cThI0 8 meraneil B yac. 3anuinuTe GOPMYJY 3aBHCHMOCTH KOJHYECTBA BBINYILEHHBIX
pabo4uM fgerajied n oT BpeMeHH ero paboTel { B 4acax M IIOCTPOiiTe rpadHK 39TOH
3aBHCHMOCTH HA KOOpPAMHATHOM miIockoctu Ont.

r) Temneparypa Bo3ayxa B cayHe ao HarpeBanusa 6vlra paBHa 20 °C. ITocie Toro Kak
BO3AYX B CayHe HA4YAJIHA HarpeBaTh, TeMIlepaTypa ero IOBHIIIAJIACHE B TeYEeHHE IePBBIX
10 munyT Ha 2 °C B MHHYTY, a B TeueHue cjenyommux 15 muayr — Ha 3 °C B MHHYTY.
Banumure GOPMyJIy 3aBUCHUMOCTH TeMIepaTyphl Bo3ayxa B cayHe T B °C or BpeMeHH
ero HarpeBaHus { B MHHYTAX U IIOCTPoITe rpaduk 9TO 3aBUMCHMOCTH HA KOOpPJAHHAT-
ol miaockoctu OT'E.
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205

207

208

Husa dyaxnuu y = f(x) vaiigare £(0), f(4), f(—5). Haiigure 3HaUeHUA X, IPH KOTOPBIX
f(x) = 0, f(x) = 5, f(x) = —4. Ilocrpoiite rpadhur QyHKIUH:

a) _[x-1l,ecimx 2> 1; ) _[1-x ecau x = —1;
Y=11-x,ecmx<1 Y=1x+3,ecm x <-1

6) [x+3, ecamx > -3; A [x+4,ecamx > -2
Y=1-3-x, ectux < -3 Y= -4 - 3x, ectm x < -2

B)  [2x-—2,ecmx > 1; e)  [2x+4,ecmux=-1,5
Y=12-2x,ecrm x<1 Y=1-2x-2, ectu x <-1,5

TTocTpoitre rpadpuk xycouno-nuHedHON ¢yEKuunu. Onpegesrure 10 rpaduKy, IPU KAKUX
3HAUEHUAX X 3HaAUeHWe y paBHO HYJIHO, foabmie HYyJid, MeHbIlle HYJd.

a) 2x, ectm x = 1; ) 2x — 1, ecim x > 3;
y={2,ecnn -1<x<1; y={x+2,ecnu —2<x<3;
—2x, ecmn x < —1 4 + 0,5x, eciu x < -2
0) 2x + 4, ecim x 2 0; ) 3x — 3, eciu x = 2;
y={2,ec.nu -1<x<0; y={x+1,ecnu 0,6 < x <2;
x4+ 3,ecan x < -1 3—3x,ecom x <0,5

12 — 5x,ecmm 2 < x < 3; 4x + 2, ecm —-1,6 < x < 0,5;

B) —-X, eclii X = 3; e) 4, ecim x 2 0,5;
y = y —
—x + 4, ecim x < 2 —5,ecn x < —-1,5

ITocTpoiire rpadhur byaruun y = f(x). Haligure: 1) sHaueHne y npu X, PaBHOM @;
2) 3HAYeHWe X TNPHU Y, paBHOM b, eciu:

a)f(x)=|x—-4|,a=38;b=05; r)f(x)=2/x|—-5,a=-8b=-1;
6)f(x)=|x+1|-1,a=-2;b=6; Dfx)=|x-9|+1,a=1;b=0;

B) f(x)=|8~-x|,a=-7;b=1; e)flx)=|1-x|+x,a=-6;b=—4.
Onpenenure, He cTpod rpaduk GyHKLUA y = f(x), IPOXOIHUT JIX OH Yepes TOUKY A.
a) f(x) = | 4x — 5 |, A(1; 1); r) f(x) = | 6x + 9| — x, A(—4; 19);

6) flx)=14—-Tx |+ 1, A(2; 11); m) f(x) =2x—|3x + 5|, A(-3; —2);

B) f(x) = | 9x — 8 | + 3, A(0; 5); e)fx)=x+2—-|2x+ 7|, A(-1; -2).

209' IIpu kaxkux sHauvenus b rpabur GQyEKImH y = | dx + b | npoxoguT yepes TouKy A?

a) A(1; 6); 6) A(-1; —3); B) A(2; 7); r) A(=3; 4).
@' Onpenenunre, kakue u3 Touexk A, B, C u D nmpuHajinexaT rpapuKy QyHKIUN
v = f(x):
a) f(x) =|3x-5|, A(0;-5),B(1;2),C(-1;8), D(-2; -11);
0) flx)=—-|x+ 7|, A(0;-7),B(2;9), C(-1; -6), D (-2; -5);
B) f(x) =2/x-0,5|, A(0;-1), B(1; 1), C(-1;3), D (-0,5; 0);
r) flx) =-|5x-2|, A(0;2),B(-1;-7),C(1;3), D (2; -8).
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54

211' He BBINOJIHAA mOCTpOeHHe rpaduka QYHKIUH y = f(x), HaiiiuTe KOODAMHATHI €ro

TOYEK MepecedeHns ¢ ocaAMH KoopauHar Ox u Oy:

a) flx) =|x+3]
0) flx) =|x—-2]+1;

B)f(x)=|x+ 1|+ 5;
1) f(x)=-2|x—-4]| - 6;

B f(x)=|x+6]|+ 2
e)flx)=—x-7|—-4.

ITocrpoiite rpaduK KyCcOYHO-TUHEHHONW PYHKIINM:

a) (2, ectn x > 2;
x,ecan 0 € x < 2;
—x,ecan —2 < x <0;

L 3, ecaimm x < -2

Y=

(2x — 5, ecim x 2 2;

) -1, ecaun 1,5 < x < 2;
5—-4x,ecnu 0 < x < 1,5;
L5+ 2x,ecim x <0

(x+ 5, ecnn x 2 2;

2x + 2,ecim 0 < x < 2;
2,ecmn —2< x<0;

6 + 2x, ecim —4 < x < -2;
L —x — 6, ecaim x < —4

ITocrpoiite rpadurn GyeErmun y = f(x):
a)f(x)=|x+1|-|x-2]|;

) flx)=|x-3[+[1-x|;
B)f(x)=[2-x|-[3-x];
)f(x)=x+|x+2|-|x-1]|;

214' [IpounraitiTe BRICKA3bIBAHWE W OINpEEJNTE, HCTHHHO OHO WJIH JIOKHO
- BBICKas3bIBaHHE JIOKHO, uoc'rpoﬁ're €ro OTpHIlaHHE.

a)Va,be@Q: (a+b)=(a+ b)a®— ab + b?);

6)3a,beQ:(a—0b)P=a®-0b3%

B)Va,be@Q:(a—->b)=(a-b)a®+ ab + b7,

r)3a,be@:a®+b*=(a+ b
o) Ja,be@:a®- b= (a— b
e)Va,beQ: a'—b*=(a—-b)a+ b)
x)Jda,beQ:at—b*=(a— b)a+ b).

Brrunciure:

r) (=1, ectn x > 3;
5—2x,ecmn 0,5 < x < 3;
2x + 3, eciu -1 < x < 0,5;

L 4, eciut x < —1

A) (x+ 1, ecin x 2 5;
_ 3, ecam -2 < x < b3
y 2x + 10, ecoix -3 < x < —2;
L —2x — 2, ecstt x < —3
e) (x — 3, eciut x > b;

—x + 7,ecnu 4 < x < b;
x—1,ecin 3 < x < 4;
-x+5,ecan 2 < x < 3;
x+1l,ecaml < x <2
Lx+ 3,ecan x <1

A fx)=—1-x|-|x-2
e)fx)=|x+1|-|5~-x|;
x) f(x)=|4-x|+[3-x]
3) fx)=|5+x|—|x—-3|

a) (4,32 kr:1,35+ 1,3 o: 26 —- 0,04 v 0,0225) : (10,01 xr : 13 — 40 r);
6) (0,08 T - 0,18 + 0,025 xr — 3,05 xr : 2) : (1,2 kr+ 2,7 + 1 kr 60 r);

B) 40 m - 0,6 — 40cm - (15,8 — 12,3) + 0,0005 ™ - (13,4 + 15,4);

r) 10 m - (5,463 — 4,908) + 0,1 cm * (19,4 — 17,4) — 5mm - (14,7 — 11,6).

. Ecim
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3anuImuTe PasHOCTh MHOTOYWIEHOB P m @ Kak MHOTOYIEH CTAHAapTHOIO BUJA:

a) P = 5x% + 2xy? + 3x, @ = 2x® + 4xy® + 5x;

0) P = 9p? - Tpq — 6¢* + (—4p* + 5pq + 4¢%), @ = 2p* — 2pq — Tg*

B) P = 6m? + 3mn + 2n?— (3m? + 4mn + 3n?), Q = 3m? — 4mn — n%

r) P = 5a%b — 3a’b? — ab® — (8a?h — 2a?b* — 2ab?),
Q = 2a?b + 4a%*®— 2ab? — (3a% + 4a’h? - 5ab?).

HaiinuTe 3HaYeHHe BBEIPpAXKeHHUA:

32 . g1l . g15 . (g4)7 + (3a)%2
a) (;a)m fl(asda: azlga. ::142 .((‘3;31]11 + 5a’ mpu a = 2;

6 756 . (bsﬁ 2 b2 - !5 - 39 - (Be)?t
) elz . plo . (b“ . bs) . (ba)a . (70)55 - e
He BBIUMCIIAA OCTATKOB, JOKaXXHUTE, 4TO YKcIa g 4 b JaroT OAMHAKOBBIE OCTATKH IIPH
JeJIeHHH Ha C:

5 — 9(be)® opu b = —0,4; ¢ = 5.

a)a =59 615, b = 59 783, ¢ = 14; B) a = 151 213, b = 152 293, ¢ = 36;
6) a = 98 516, b = 99 096, ¢ = 29; r) a = 214 329, b = 216 649, ¢ = 58.
Hai‘t,un're HauMeHbIlIee HAaTypaJbHOE€ YHCJIO, CDABHHMOE ¢ WHCJIOM 4 IO MOAYJIXO m:
a)a = 2456, m = T; n) a =—36 148, m = 56;

6) a =176 513, m = 12; e)a=65475, m = T79;

B)a =97 342, m = 17; k) a=-112 764, m = 111;

r)a =-34 952, m = 23; 3) a = 314 517, m = 213.

Pemure ypaBHeHHE:

a) x* — 36 = 0; B) (5z — 2)’ - 16 = 0; m b+ 3P - (3b—-4)=0;

0) 121 — y* = 0; r) 81 — (6a + 5)°= 0; e) (2¢ — 3)* — (4c + 5)* = 0.

; { a) B pesyabraTe mepepaboTK# MOJIOKA MOJIYYAIOT CIAMBKH, MACCA KOTOPHIX COCTABJIALT

4

55 OT MepPBOHAYATBLHOrO Beca MOJIOKA. A B pesyibTaTe mepepabOoTKM CIMBOK ITOJIYYa-
2 e

0T CIMBOYHOE MAcjo, Macca KOTOPOro paBHA g OT MEPBOHAYAIBHON MAcChl CIMBOK.

CKONBKO HAMO B3ATHh MOJOKAa, uTo6bl monyuyuThk 100 Kr campouHoro macaa?

5
6) Korga B MarasuHe B TeUeHUE MECAIA IPOJATH 15 HePBOHAUYAJILHOTO 3amaca Kaprode-
Jifd, TO €ro oCTaJoCh Ha 500 KT GOJIBIIIe IOJIOBHHBI II€PBOHAYAJIBHOI'O 3alraca. CROJIBKO

KHAJIOrPaMMOB KapTodesd nNpojaju B 3TOM Mecsane?

B) B ropome N My:KUYUHBLI COCTABJISAIOT % OT YHCJIA MPOMKHUBAIOIIUX TAM KeHIHH.
Karyio gacTs cOCTABAAIOT MYKUMHEI OT BCEro Hacejenus ropoga N?

Pemute ypaBHeHHE:

a) x2—-3x—18 = 0; B) =22 + 10z — 24 = 0; o) b2+ 4b - 32 = 0;

0) y* — 2y — 35 = 0; r)a®+ 12a + 27 = 0; e)ct—4c-T77=0.
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Haiigute Tpu 3Ha4YeHUA X, TAKHAX, 4TO:

a) x = 3 (mod 9); B) x = 7 (mod 12); o) x = 16 (mod 19);

6) x =5 (mod 11); r) x = 14 (mod 31); e) x = 21 (mod 45).
3anumuTe B CEMEPUYHON CHCTeMe CUMCIeHHs YHcaa: a) 5; 6) 12; B) 29; r) 42.

225' Ha umcioBoit npsimoit Ox usdobpasure yKasaHHbIE HPOMEKYTKHM W 3aIIHIIHTE
nx obo3HaYeHH:

a) x < 4; "B) x = —6,3; D -2,7< x < 0,4; ®) 9,2 < x < -2,5;
6) x > -T; r) x < 2,4; e) 1,6 < x<5,1; 3) 2,7 € x < 4,6.
Karxue ua uncen a, b, ¢ u d pacnoioykeHsl B YKa3aHHOM IPOMeXyTKe?
a)94<x<0,2;a=-95p=-93;¢c=0;d =0,3;
6)-3,6<x<21;a=-3,6b=-3,3;¢e=2;d=2,1;
B)6,7T<x<9,8,a=6,6;b=6,9;¢c=9,3;,d=09,8;

r) 5,3 <x<11,6a=5,2;b=5,3; ¢c =11,4; d = 11,6.
IlocTpoiiTe rpaduk KyCcOUHO-THHEHHOH QYHKIIUA:

a) _{21—6,90311{ x = 3; 6) [38-2x,ecmm x> -1;
“ 1 6 -2x,ecnm x < 3 Y=15, ecmm x< -1

B) 2x + 1, ecim x 2 3; r) 2—-x,ecmu x> -1,5;
y=1 T,ecmn -4 < x < 3; y=13x+8,ecm -5 < x <-1,5;
-2x —1,ecnun x < -4 x—2,ecmn x < -5
IIpunaanexar mu rpaduKy KyCcOYHO-JIMHEHHON PyHKIMHA TouKH A u B, ecau:
a) [Bx — 2, ecaum x = —1;
¥ =17, eomn x < -1 A(1; 3), B (-2; -12);
6) (3, ecin x = 0;
Y=117x + 3,ecnu x <0 4 (1; 10), B (-3; -18);
B) [ 5x — 6, ecim x > 1,2;
Y=1-38,6+3x,ecm x <1,2 A (2 4), B(1; -1);
r) [ 4x + 8, ecniu x = —2;
Y=1-8-4x, ectm x < -2 A (0; -8), B (=3; 4)?

ITocTpoiitTe rpadukm 3TUX QYHKIIHIA.

a) Besocunenuer B TeyeHHe NMEePBBIX JBYX 4aCOB eXaJ co ckopocThio 10 km/u. Jloexas
3a 9TO BpeMd A0 NIPEeKPacHOI0 03epa, OH PEeIlHJ 0CTaHOBHTBHCA M NOJI000BATHCA BHAA-
mu. Yepes 30 MHHYT OH OPOAOJLKKI CBOE IYTEIIECTBHE U B TeYEHHUE CAEAYIOIIUX TPex
C TOJIOBHHOM HacoB eXaJs €O CKOpocThio 15 kM/4. Banumure GopMyay 3aBHCHMOCTH
IIyTH BEJIOCHIIEUCTA § B KM OT BpEMEHHU ero ABUKeHHA { B yacax U HmocTpoiTe rpadux
9TOH 3aBUCHMOCTH HA KOODAHMHATHON muockoctu Ost.

6) BacceilH B TeueHHe IepBHIX 4 9acOB HaNoJAHSNIH co ckopocrso 30 M3 B wac, B
TeyeHHe CIeAVIOIIMX 2 JacoB CKOPOCTh HamoJHeHus yeemwumian go 40 m® B uyac, a
mocjefHHe 2 Haca OH HANOJHSAJICSA co cKopocThbio 50 M? B wac. 3anmmmuTe hopmMyny
saBHCHMOCTH o0beMa BOJBI B DacceiiHe V B M° OT BpeMeHH ero HallOJIHeHHA t B yacax
¥ mocTpoiiTe rpadmK 2TOM 3aBMCHMOCTH Ha KOOPAMHATHON miockoctu OVi,
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233
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s dyuxuuu y = f(x) waiigure f(0), f(2), f(—7). Haligure 3HaYueHUs X, IPHA KOTOPBIX
f(x) = 0, f(x) = 3, f(x) = —2. ocTpoiiTe rpadux GyHKIUHU:

a) x+ 7, ecan x = —T; 0) {x—G,ecnux?G;

Y=1-7-x,ecmmx < -7 ¥=16-x,ecmtu x <6

ITocTpoiiTe rpadMK KycOuHO-IHHEHHOM QyHKImK. OnpegennTe mo rpaduKy, IpA KaKHX
3HAYEHHAX X 3HA4YEeHHe Y PaBHO HYJIIO, OoJblne HYJA, MeHbIIe HYJHA.

a) 5, ecoin x = 3; B) 3x — 14, ecnu x = 6;
y=4x+2,ecaim -7< x<3; y=1x—-3,ecnu 2< x <6;
-6, ecoim x < -7 3x —T,ecan x < 2

-x—-4,5,ecmn -4 < x <-2,5; 2x — 5,ecim -3 < x < 2;

6) { 4x + 8, ecoim x = —2,5; r) { —-4x + 7, ecsim x 2 2;
y — y =
2x + 6, ecoii x < —4 -3x — 20, ecnix x < -3

Iocrpoiite rpadux Gyernuu y = f(x). Haiigure: 1) 3HAUeHMe y mpH X, PABHOM a;
2) 3HaYeHHWe X IIPH Y, PaBHOM b, eciu:

a)f(x)=|x—-2],a=1;b = 6; B) f(x) =38|x|—4,a=-2;b=-1;
6) f(x)=|x+3|-1,a=-8; b=3; fix)=|x-5|+1,a=4; b=-3.
Onpenenure, He cTpoa rpaduk GYHKIUK Yy = f(X), IPOXOAHUT JIX OH Yepe3 TOUKY A:
a) f(x) = 5x — 1|, A(-1; 4); B) f(x) = | Tx + 2 | - 3x, A(-2; 18);

6) f(x) =6 — 2x | + 5, A(1; 4); r) f(x) = 2x - | bx — 4 |, A(-8; -5).

He BrimonHas nmocTpoeHue rpadmra GyHKOEHA y = f(x), HAWAUTe KOODAMHATHI €ro
TOYEeK I[epeceuyeHus ¢ ocaAMH KoopamHaT Ox m Oy:

a)flx)=|x+5|; B) f(x) =] 2x + 3| + 4; g f(x)=|5x+ 4|+ 3;

0) flx) =]|x-31; r) flx) =-3lx—-T|-3; e) f(x) = -] 4x -9 | - 6.

ITocrpoiite rpaduK KyCOYHO-IHHEHHOH QYHKIHM:

a) 4x — 5, ecam x > 2; ) x—8,ecnin x > 5;
x+1,ecn -2< x < 2; x4+ 2,ecm 2 < x <5

y=+ —2,ecam -3 < x < —2; _Jx-2,ecin 1< x<2;

—4x — 13, ecmm —4 < x < —3; y= —x,ecad —3 < x<1;
3,eciu x < —4 —-3x — 6, ecnm —4 < x < -3;

-2x - 2, ecim x < —4
ITocrpoiite rpadhuru GyHEKOuH y = f(x):

a)f(x)=|x+5|-|x—-4] 0)f(x)=-2~-x|+[x~-3]|
Brraucnure:

a) 42,2 xr — ((6 + 97,28 : 32) - 2500 r — 0,016 1) - 1,2 — 15 7 : 1000;

6) 1 km - (0,1509 — 0,1379) + 0,1 m - (9,1 — 7,5) — 60 cm - (27,7 — 24,2).
3anummTe pasHOCTH MHOrOWIeHOB P u @ Kak MHOrOUYJIEH CTAHJAPTHOTO BHAA:
a) P = 3p* + 5pg® — 4q, @ = 5p* + Tpg® — 2q;

6) P = —Tx® + dxy +5y° — (24° + bxy — 92%), @ = 2x° — 2xy + 2y°.
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241

242

244
245]

246

247)

HaiiguTe 3HaYeHHEe BHIPAKEHNA:
X2« 81 19 . (x3)6 . ()34

a = + 3x° npu x = -3;

) 2% (278 ; x%0) - x%6 + x40 p 3
510 . (Y59 : y37) - 227 . 287 . (yz)B!
. y26 - (ys'i' . y63] o (24}10 . (52)49 . yzs
He Briuncasasa OCTATKOB, JOKa>@HuTe, 4TO YHUCJIA a | b JaT OJHHAKOBBIE OCTATKH IIDH
IeJleHUU Ha C:

0) o - 11(yz)° ompu y = —5,6; z = 4.

a)a = 75928, b = 76 468, ¢ = 2T; B) @ = 125 468, b = 127 108, ¢ = 41;

0) a =93 459, b = 94 479, ¢ = 34; r) a = 236 547, b = 239 997, ¢ = 69.
Haijizure HanMeHbIIee HATYPAILHOE YUCJIO, CPABHHMOE C UMCJIOM d II0 MOAYJIO M:
a)a = 5917, m = 9; B) @ = —43 619, m = 43;

6) a = 34 215, m = 17; r)a = —56 793, m = 61.

Pemmnre ypaBHeHHe:

a) x2 — 64 = 0; B) (82 — 4)* — 100 = 0; Db+ 7R -(5b-32=0;
6) 144 — y? = 0; r) 49 — (4a + 6)*= 0; e) (6c — 1) — (2¢ + 8)* = 0.

a) B kpacHozapckom (unmnase MOHYMKOBONH KOMIAHHKM AHTOHA M KCOIIN sKEeHITHWHEBI
COCTaBJIAKT % OT 4YHcJia paﬁo'raromnx TaM MYHKYHH. EaRy!o YacThk COCTABJIAIOT HEeH-
IIMHBI OT BCeX PaDOTHHKOB KPACHOZAPCKOTO (pMIHaIa MOHYMKOBOM KOMOAHHUU?

0) Korga B marasuHe B TeUueHHe HeJEJH TPOAAIHA 1—; HepBOHAYAJIBHOTO 3amaca IOH-

YUKOB, TO MOHYUKOB ocTagock Ha 50 Kr 6oJblle MOJOBHHLI IEPBOHAYAJLHOIO 3amaca.
CKOJIBKO MOHYHKOB MPOJAIH HA 3TOH Hezxese?

Hajigure Tpu 3Ha4YeHHA X, TAKHX, 4YTO:
a) x = 4 (mod 7); 6) x = 12 (mod 15); B) x = 21 (mod 32).

3anuIInTe B NATEPHUYHOIN CHCTeMe CUHMCJIeHHs uyucia: a) 4; 6) 19; B) 27; r) 38.

PemmuTe ypaBHeHHe:

a)x2—-3x-54=0; B) @ — 19a + 60 = 0;
0) y? + 15y + 56 = 0; r) -b>—3b + 70 = 0.
Hoxaxure, uto | A | =| B |2

A = (4,561 + 5,439) - 0,1 + (4,45 - 2,2): 0,3 .

(7,01 - 5,01) : 0,5
3256:[6:(0,4—0,2)
*

(0,823 + 0,177) - 30’
(34,06 — 33,81) - 4 ]_ ]
3,42 : (28,57 — 25,15) ’

55 0.8+ 1,2) T

2481 Tpu GeryHa yuacTBOBAIM B CODEBHOBAHUAX. B MOMEHT, KOT/Ia epBbIii U BTOPOM
Oerys ObLIM B 0OJHOM MeCTe, TPeTHil oTcTaBajl OT HHUX Ha 6 KM. A Korga Tperui
IOTHAJ TIEePBOro, BTOPOM OTCTaBall 0T HuX Ha 3 KM. Ha CKOIbKO KHJIOMETPOB NepPBBIH

. feryn o6OrHaJ BTOPOTO B TOT MOMEHT, KOrZa BTOPOro OeryHa AOrHaj TpeTuii?

)

58

Yucao 100 pasgennnyu Ha HEKOTOPOe HATYPAJILHOE UMCIO W HNOJYUYHIA B ocraTke 4.
Upcao 90 pasmennnad HA TO e caMoe YHMCI0 W nmoayuyunam B ocraTke 18. Ha kaxoe
YHUCJIO AeJNIH 3TH uncia?
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5

251

3aBUCHMOCTB Y OT X 3ajaHa Tabauneit. Hafizure ee obiacTs onpesieeHHd U 00JaCThb
sHauenuii. OnpejennuTe, sIBJIAETCA JIA 3TA 3ABUCUMOCTE (hyHKITHEH.

a)| = | -a| -1 o 2|5 6)| = [ 1 | 2| 3| 2 | 4
y | -1 | 4 | -1 9| 6 y | 1| 2] 38| 4|5

3ajaiiTe 3aBUCUMOCTE OYTH § (B KHJIOMeTpax), KOTOPHIH mpoexas aBTobyc ¢ IOCTOAH-
HOII ckopocrhio 60 KM/4, OT BpeMeHH ABM)KeHHA ¢ (B yacax). YKasKuTe ee 00JacTh

I onpegeneHudA H obyacTe 3HAYEHMI. Onpe;[e.rm're, ABJIAETCA JIM JaHHasA 3aBHCHUMOCTB

254

753

256

257

¢yrrnueit. HalifuTe 3HaYeHMEe BeJIMYWHBI 3aBHCHUMOI IepeMEHHOH IIPH VEasaHHBIX
3HAYEHUAX HE3aBHCHUMON NepeMeHHOI:

a)t=>5u; 6) t = 2 u 30 MuH; B) t = 3u 20 MuH; r)t =4 4 45 MHH.
DYHKIMA 3a/aHA CJIOBECHLIM ONHCAHHEM, HAHANMTE ee 3HAUEHHA B TOUKAX X, X,, H X,.

a) Bcem menbIiM 4umciaM, KpaTHsIM 6, IOCTABJIE€HO B COOTBETCTBHE YHCIO 2, a BCEM
LEeJBIM YHCJIAM, KOTOPEIe He JeJaTcs Ha 6, IoCTaB/IeHO B COOTBETCTBHE UHCJO —2.

x, = 25; x, = —48; x, = —216.
0) BceM monoXHTeNbHLIM PAIIMOHAIBLHBIM YHCJIAM IIOCTABJIEHO B COOTBETCTBHE UHCJIIO
10, a BceM HENOJIOKUTEIBHBIM YHCJIAM — YHCIO 3.
x, =-1,3; x, = 19,6; x, = -21,7.
Haitigure obsacTs onpejeeHus U 001acTh 3HAUSHUHA 3TUX 3aBUcHMOcTeli. ABaaroTes
JIA MAHHBIE 3ABUCUMOCTH (QYHKIIAAME?

PysKIMA 3ajaHa ¢ HOMOLIbI TaOauIbl. 3ajaiiTe ee rpaduUecKn.

a) &2 -5 =0 0 2 4 0) x —) -4 0 3 5
y 6 4 2 0 —2 v -5 -3 2 4 6

dyuknua zagasa dopmyson. Haliaure ee obiacts onpejesieHus.

a) y = x% B) Y = 5o my:@-i){—%; m1y=§%%;-7%-

y=--5x+4 ny=3F8 o ,-Iy 3)y=12: 2

Pysxnua 3agana Gopmysoii. Haliaure ee 3HaueHUe B TOUKAX X, X, U X,.
a)y=-3x+4x,=0;x,=2; x, =-2; Bly=4x*x, =0;x,=1; x, = -2;

3
6}y=;§—6;x1=0;x2=—3;x3=5; r)y=¥;xl=0;xz=4;xa=-6.

Ha xoopaunaTHON npamMoit Ox u300pasuTe CAeAVIOI[He IPOMEXKYTKH:
a) x < 6; 6) x = -3; B)—2 < x < 5 r) -7 x € —4; m) -9 < x < 2.
Kak onu HaspiBatoTcsa? 3anuinure uX obosHadyeHHe.

<2
Kaxue us unucen a, b, ¢ 1 d pacnoJio;keHsl B IPOMeKyTKe:
a) -9,7<x < 5,6, a=-9,8,b= -9,6, c=5,5,d = 5$6;
6) 48<x<2,7,a=-48,b=-4,9,¢c=2,8,d =2,7?

59
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25@ l ITocTpoiiTe rpaduk IpAMOH IIPOIOPIIMOHANLHOM 3aBHCHMOCTH Y = kX, ecyiu:
a)k = 2; 6) k = -3; B) k = —0,5.

Touka A (p, g) npuHamNeKAT rpaduKy GyHKOIUM y = kx. Halinure KosaddunuesT
IIPONIOPIMOHATBHOCTY kB M IIOCTPOMTE rpaduK AaHHOM QYHKIHHN, €CJIH:

a)p=4,q=-1; 6)p=-3,q="15 B)p=-2, ¢=-8.

90§ Mpunagnemxar au rpaduky GyHknEn y = kx Toukd A u B, ecau:
a) k=4, A(0; 4), B(—2; -8); 6) k= -5, A(-2; 10), B(3; 15)?
He crpos rpadguka 3aBUCHMOCTH y = kX, OIpefenuTe, B KAKUX KOOPAWHATHBIX UeT-
BEPTAX OH OyJeT pPacIoJIOKeH, ecu:
a) k = 6,7; 6) k = —9,4; B) k = —5,9; r) k=11,8.
IToctpoiiTe rpadhur bysxknum y = f(x).
a) f(x) = -2x — 3; 6) f(x) = 0,5x + 4; B) f(x) = 5 — 3x.
He crpos rpadura pyHknuu y = f(x), onpegenure, IPOXOAUT JUA OH Yepe3 TOUKY A:
a) f(x) =9x - 11, A(1; 7); B) f(x) = —12x + 14, A(—4; —34);
6) f(x) = 4,3x + 9, A(-10; 34); r) f(x) = -Tx — 8, A(—2; 6).

264 IToctpoiite rpaduKk IpAMOIl IPONOPIUMOHATIBHON 3aBucuMocTH y = kx. Mcnonasaysa mo-
JYyYMBIIHKCA rpadHK, mocTpoiiTe rpaduk JHHEHHON 3aBUCUMOCTH § = kx + b, ecnm:

a)k=-1,b=3; 6)k=4,b=-2; B) k= 2,5,b=—4; r)k=-1,5,b=6.
265' Ilpn kakux sHadeHus b rpaduk GyHKUUM y = —4x + b mpoxoguT yepesd TOUKky A?
a) A(2; 5); 6) A(-3; -8); B)A(1; 7); r) A(-6; 3).

266 He BHIIOJNHAA IOCTpOeHME rpaduka GyHKOIHAH y = [(x), HaHAUTE KOOPAMHATHL €ro
TOYEK MmepecedeHus ¢ ocamu kKoopauHat Ox u Oy:

a) f(x) = 6x + T; 6) f(x) = —3x + 5; B) f(x) = 8x — 9.
- ITocTpoiiTe rpad@MK KyCOYHO-TUHEHHON QYHKIUAN:
a) [x+5,ecmn x> —2; 0) —2x + 5, ecit x = 3;
Y=1-x+1, ecnim x < -2 y=1 -1,ecmn -1 < x <3;
2x + 1, ecoiu x < -1

268' IMpunagiexar Ju rpaQuKy KyCcO4HO-NTUHEHHOM GYHKIUM TOYKU A u B, ecan:

a) _[4x-1,ecrm x > 2
Y=19-x, ectu x < 2

6) [2x+1,ecomx > —2;
Y=1-5-x,ecrmx < -2

A(1; 3), B(-2; -9);

A(2; - 5), B(—3; —-2)?

269' Onpezenure, He cTpost rpaduk GYHKNUU y = f(x), TIPOXOAUT JIU OH Uepe3 TOUKY A:
a) f(x) =|2x -4, AQ1; -2); 6) f(x) = | 8x + 5|+ 7, A(—4; 14).

270. He BpImosiHAsA mocrpoenue rpaduka QyHKOUH y = f(x), HaliAuTe KOOPAMHATHI €ro
ToYek mepecedeHus ¢ ocaMu kKoopauHat Ox u Oy:

a)fx)=|x+T7]; 6)f(x)=|x-11; B fx)=|x-3|+2; nfx)=|9~-x]|+3.
60



3anauun ana camokonrpons Kk Fnase S

271' IocTpoiite rpaduk bysxkmun y = f(x).

777

273

275

276

a)fx)=|x-6 06)f(x)=|x+5; BA)=38/x|-4 1flx)=|x-6]|+3.
PemnTe ypaBHeHHE:

a) 10,2 - (4,3x — 5,3) + 5,6 = 4,2x — (3,5 — 0,5x) + 0,8x — (3,9x — 4,8) + 0,7x;
6) 3,4y — 12,5 - 4,6 + (6,4 — 1,2y) = 12,3 + 6,5y — (9,3 — 3,6y) — 5,8;

B) (a + 8)* — 25 =0; r)(3b — 9) — 36 = 0; n) 16(c + 6)* — 9¢* = 0.
VYupocTuTe BHIpajKeHHe:

a) a®(b — ¢) + c(a® — b) + bac + ¢) — ab(c + 3);

6) (m + 3)(4 — m) + (5 — m)(m + 5) + (m — 6)(m + 6).

B) 8x° — 2y* — (6x®y — 3x%y? — 2xy®) — (9x° + dxy® — 4xPy — y') — (—4xPy + 3x%® — 2x1°%);
r) 3p* + 5p’q — (Tp*r — 5pq) + 4¢* — (3p°q — 3p°r + 6pq) + (—4p* — 2p°q + 4p°r).

a) U3 MockBbl U AcTpaxaHH, pacCTOsHUE MesKAYy KoTopeiMu 1400 KM, BhHIEXaldd OJ-
HOBPEMEHHO HABCTDPeYy APYr APYTY IAacCa)KMPCKHH W TOBapHBIH moesja. Yepes 2 u

paccTosHHe MexaAy HuMmH 0bL10 pasao 1100 km. Haiigure ckopocTn 060MX IMOE3N0B,
€ecJI CKOPOCTh MACCaMKUPCKOro mnoesna B 1,5 paza 0oybime CKOPOCTH TOBAPHOIO.

0) I3 Mockssl B BoJsirorpaj BEIIIeJ TEILJIOX0J CO CKopocThio 25 KM/4, Yepes 4 yaca u3
MOCKBBI B TOM 7K€ HAIIPaBJIEHUH BbILIEJ BTOPOX TEILIOXOM, KOTOPBIN NMepeABUTaJICA CO
cropocthio 20 KM/4. Hemy paBHO paccroanue me:xay MockBoilt u Bouarorpajgom, eciu
B Bosrorpaz Bropoii Temsoxon npubslr va 13,5 uaca mosike mepsoro?

B) Mamusasl B mpodKe ABHKYTCA CO CKOPOCTBIO 5 KM/4. Bopurens MalluHbI, ABHIaB-
mIeics Mo BCTPEYHOH MOJIOCEe cO cKopocThio 70 KM/, 3aMeTHJI, YTO IyTh OT HAYaJa U
10 KOHILA NpoOKH 3ausaa y Hero 15 munyr. OnpenennuTe fJIuHY TPOOKH.

r) Cvemamnu 700 r Bogsr 1 50 r caxapa. CKOJIBKO BOABL HAHO AO0ABUTHL K 9TOMY pac-
TBOPY, UTO0BI MOJYUYHTH PACTBOD, KOHIIEHTPALIUs caxapa B KOTopoM 5% ?

n) Cvemanm 60 1 25% -ro pactsopa conm ¢ 70 1 10% -ro pacrsopa coann. Onpeaennte
IIPOOEHTHYIO KOHIOEHTPAIlHIO COJIH B IMOJYyYHUBIIEeMCHA pacTBOpe. OTseT OKpyrJnuTe C
TOUHOCTHIO 0 JECATHIX MPOIEHTA.

CokparuTe Apo0H IPH JONYCTHUMBIX 3HAYEHHUAX INEePEeMeHHBIX:

2136235 12,18 _ 18,12 9p15 _ 1549
a) 21x20 54234; 6) 40p g 125162,0 g ; B) 42“12 9 49“9 !:2 .
1420512 64p'q 28a'*h® — 63a’b

He BbIuMCIAA YACTHOTO, ONpPEHEJINTe, AEJUTCH JM YUCI0 ¢ Ha b:
a)a =-38 765, b = -15; B)a =-113 256, b = 12; n) a = 565 695, b = —45;
6) a =-115 218, b = 6; r)a=-198 514, b = -18; e)a = 754 264, b = —24,

277' okaxkure, 9TO YMCaa @ ¥ b AaI0T OAMHAKOBBIE OCTATKH IpPH AeJeHHM Ha C:

a)a =58 673, b = 59 513, ¢ = 28; B) a = 29 378, b = 32 318, c = 49;
0) a = 63 457, b = 65 207, ¢ = 35; r) a = 87 439, b = 100 839, ¢ = 67.
278' IIpuBeauTe apobHu K 00IIeMy 3HAMEHATEeNIIO:
2 3 3 5 . _4 5
2) 769 ™ 737 0) 793 ™ 1159’ ®) 1219 ¥ 1643°
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279} a) B roprosom 1eHTpe 56 MarasmHOB, B KOTOPLIX padoraior 282 yemoBeka. JloKaxkuTe,
YTO B 9TOM TOPTOBOM IIEHTPE eCTh XOTd OblI OAMH MAarasuH, B KOTOPOM paGoTaer He
MeHee 6 JesloBeK.

0) JleBATH Bpayeil HOCETHJIN 35 GONBHBIX. JJoKaKUTe, 9TO XOTA OBl JBa Bpadya MOCeTHIN
OLWHAKOBOE KOJHYECTBO GOJIBHBIX.

st( E 3aBHCHAMOCTE 3aJaJIH CIAEAYIOIUM 00pasoM: Ka)KA0OMYy PAIIHOHAIEHOMY YHCIY @ MOCTa-
BUJIM B COOTBETCTBHE HaMMEHbIIIEe IeJ0e Uucjo, 6oabinee aToro yuciaa. Onpenenure,
ABJAETCH JIM AaHHadA 3aBUCHUMOCTh (PYHKIMOHAJBHOW. HaliiuTe 3HaYeHHe 3aBUCHMOM
HepeMeHHOH IJIA VKasaHHBIX 3HA4YE€HHUH He3aBHCHUMOHN NEepeMeHHON 4.

a) a = 10,2; 6) a = 8,4; B) a = —9,6; r)a = -3,1; n) a=-5"7.

281 Kaxpomy pauuoHaisHOMY 9HCIY X IIOCTABUJIN B COOTBETCTBHE HEKOTOPOE YHCJIO Y 110
cJIeayIOmeMy IIpaBHIY:
y=x?-15.
Haiigure obsacts onpenenerua u 001acTh 3HaYE€HHUH 9TOH 3aBucuMoctu. Qupegenure,
ABJIAETCA JU NaHHAA 3aBUCHMOCTb pyHKi e, CymiecTBYIOT 11 3HAYEHUA HEe3aBHCHMOH
nmepeMeHHOH X, IPH KOTOPHIX 3HAUEHHE 3aBHCHMON nepeMeHHOH y paBuo —18?

282 Ina dyakuun y = f(x) maigure f(0), f(3), f(—6). Halinure 3HaYeHNA X, IPH KOTOPBIX
f(x) =0, f(x) = 7, f(x) = —3. IlocrpoiiTe rpaduK HYHKIHH.
={—3x—1,ecm«:x>l;
y —x—3,ecmu x <1

nﬁ“‘.
co
(98]

ITocTpotiTe rpahuk KyCcOUHO-THHEHHONH DYHKIIMHA:
(x — b, ecnu x 2 T;
—x+9,ecim 5 < x<T;
x—1l,ecmm 3 < x < 5;

-x+ 5,ecin 1< x < 3;

x+ 3,ecan -1 < x <1;

L—x + 1, ecit x < -1

v

"284 IocTpoiire rpadukn pyaxmuu y = f(x):
a)flx)=|x+4|-|x-5; B)f(x)=—-[T-—x|-[x-6]
0) fl(x) =|x—-2|+|3-x; r)f(x)=|x+2-|5-x]|

i

DO |
wh |

IMokasKuTe, UTO:
a) @® - 5a® + 4a penurca #a 120 npu a060M LEJIOM a;

6) uncao 8 He MokeT OBITh KOpHeM ypaBHenua ax® + 5bx? + 3x + 5 = 0 npu mr00BIX
HATYpPaldbHEIX a U b.

=
o0
(=)

BrinonuuTe ykazaHHOe JelCTBUe IO MOAYIIIO M:

a) 16 + 29, m = 7; B) 54 — 96, m = 17; n) 56 - 39, m = 19;
6) 35 + 64, m = 11; r) 25 - 124, m = 21; e)4®, m =9,
HaiiguTe ocTATOK OT JeJeHUs a Ha b:

a) a = 3413, b = 17; 6) a =967, b =1T7; B) a = 853%8, b = 11.

£
°‘_°

=2}
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Maea 6
BeBeneHune B Teopuio
JINHEeHHbIX ypaBHEeHUA U HepaBEeHCTB

§ 1. JinHeAHble YpaBHEHUSA

1. JluHeliHbIe YypABHEHHS H MX pelleHHE

ITodo6ro momy, kakx dap caoséa obozauwaem Hac
MHEHUAMU Opyzux, max A3blK MAMEeMAMULECKUX SHAKO08
caysxcum cpedecmeom euje 6oiee co8epuULeHHbLM,

fontee MOYHBbIM U ACHbBLM.

Huxonait isanoeuu Jlo6aueBckuit (1792—-1856),
PYCCKHIl MaTeMaTHK, cO3JaTelb OJHOH M3
HEEBKJIHIOBbIX I'€OMeTpHI

IIpexxge ueM HauaTh H3yYeHUe JHHEHHBIX YpaBHEHHH, BCIIOMHAM, YTO TAKOEe YDaBHEe-
HHE W 9TO 3HAYNT PEUIUTh €ro.

Mgpl 3HaeM, 4YTO €CJIHA MEXAY ABYM:A YHCJIAMH HJIH ABYyMA aire0paddyecKUMH BbIpa-
JKeHHSAMM CTOMT 3HAK «=», TO IOJYUYHBINEeCA MATeMAaTHUECKOe IPEAJIOKeHHe HAZLIBAIOT
pasencmeon.

Ecnu paBeHCTBO BEpPHO IIPH JIOOBIX 3HAYEHHUAX BXONAIIHX B HETO OVKB HJIM €CJH 9TO
BEpPHOE YKCJI0BOE PAaBEHCTBO, TO €r0 HA3BIBAIOT MoMcdecmeom.

ToxaecTsamMu, HAIPUMED, ABIAIOTCH CIEAYIOIINE DABEHCTBA:

4+5=9;a+ 2ab + b*> = (a + b).

B ToxpecTBax ¢ IepeMeHHBIMHM BMECTO 3HAKA «=» 4acTO HCIOJb3VIOT 3HAK «=»,
JJIsl TOTO 4TOOBI IMOAYEPKHYTh, YTO JAHHOE DABEHCTBO BEPHO IPM BCEX 3HAYEHUAX Iepe-
mennbix. Tak, a’ + 2ab + b2 = (a + b)%

Ecim paBeHCTBO ¢ TepeMeHHBIMH HE ABJIAETCA TOMKZECTBOM, TO OHO BEPHO JIHIIDL IIPH
HEKOTODPHIX 3HaueHMAX OykB. Takme paBencrsa Mbl 1 OVAeM HA3LIBATHL YPAGHEHUAMU.

BykBBI, BXOJ4AI1ie B YPABHEHUE, HABBLIBAIOT HelU38eCMHbIMU. ¥ DPABHEHUS MOTYT OBIThH
C OTHUM HEHU3BECTHBIM, ABYMS, TPEMs U T. 1.

Pewumsv ypaérnenue — aT0 3HAYAT HAWTH BCe 3HAUEHHA BXOZASAINMX B HEIO HEH3BECT-
HBIX, IPH KOTOPBIX PABEHCTBO CTAHOBHUTCA TOXKAECTBOM. OTH 3HAUEHWS HEM3BECTHBIX
HAaBBIBAIOT KOPHAMU YPABHEHUS.

YpaBHeHHe MOXKeT MMeTh OJAMH KOPeHb, JBA KOPDHS U TAK Aajiee, a MOKeT BOOOIe He
UMeTbL KOpHEeH.

Pemas ypaBHeHHs, Mbl IIDOM3BOJAUM IpeoOpas3oBaHUA, 3aMeHAA ONHO YypaBHEHHe
APYT'HUM, JI0 TeX IIOp, HOKa He IOJYyYUM ypaBHEHHE CAMOr0O IPOCTOr0 BHJA, HAallpUMep,
x = a. ITocste wero Mel rOBOPHM, YTO YHCIO @ ABJIAETCH KOPHEM HCXOIHOTO yPAaBHEHMA.
Ho yrBep:kaTh 9T0 MBI MOKEM TOJIBKO TOT/Ja, KOIJA YBEPeHEI, YTO BCe YPaBHEHH, IOJY-
YyeHHBIE B Pe3yJIbTaTe IIPOBeAEHHLIX NMpeodpasoBaHuii, UMEIOT OJHHU U Te Xe KopHu. Taxme
YDAaBHEHUS HA3LIBAKOTCH PABHOCUJLHbLMU.
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!

Onpedenenue 1. [IBa ypaBHeH!s] pABHOCHJIBHBI, €CIA KOPHU ME€PBOTO VPABHEHHUSA SB-
JATCA KOPHAMH BTOPOro YDaBHEHHA, a KOPDHU BTOPOr0 YPABHEHWA SIBJIAIOTCS KODHAMK
[IePBOTO YPaBHEHHUA.

Tax, manpumep, ypasHeHua 4x + 5 = 1 u 4x = —4 paBHOCHJIbHBI, TAK KaK HMEIOT
OJUH MU TOT >Ke KOpeHb x = —1.

A ypaBHeHus 4x + 5 = 1 u x* = 1 He PaBHOCHJILHBEI, TAK KaK [1IepPBOe HMeeT TOJBKO
OIMH KOpPeHb X = —1, a BTOpoe — 1Ba KOpHA, x = 1 u x = —1,

Onpedenenue 2. IlpeobpasoBanue ypaBHEHMS HA3LIBAIOT PABHOCHJIBLHBIM, €CJIH OHO
IPUBOAUT K YPABHEHHIO, PABHOCHJILHOMY JIAHHOMY.

IIpaBuiia paBHOCHJIBHBEIX Npeo0pPa30oBaHU YpPaBHEHUI OCHOBBIBAIOTCA HA HM3BECTHBIX
HaM O0IHX CBOMCTBAX paBeHCTB — pe(IEKCHMBHOCTH, CHMMETPHYHOCTH M TPAH3HTHBHO-
CTH — M IpaBHjIaX NpeofpasoBaHMil YUCJIOBBIX PABEHCTB (IIPABUJIAX «BECOB»):

Ya,b,ce@: a=bsa+e=b+e a=>b< ac =be

a=boa-c=b-c a=b&Saic=bic(cz0)

To ecTb ecsim ABa paBHBIX YKMCJA YBEJIHUYHTb, YVMEHLIIATE, YMHOKUTE HJIM PasfeIdTh Ha
OJIHO M TO Ke YHCJIO (McKiaouasa genenue Ha 0), To MBI BHOBb IIOJIYYHM /[BA PABHBIX YHCJIA.

W3 1aHHBIX CBOMCTB YHCeJ HEIIOCPEACTBEHHO CIAEAYIOT NPAGULE PABHOCULLHBLY NPeod-
paszosanuil ypagnenuil. Ilpu aTom He00X0AUMO yUeCTh, YTO IPK VMHOMEHHUH 00eMX JacTeil
ypaBHeHHdA Ha () PAaBHOCHJBHOCTH MOKeT Hapymarbesa. Tak, Hanpumep, ypaBHeHue X = 2
HMeeT OJHH KOpPeHb — YHCJIO 2, a KOpHeM ypaBHeHHsA X - 0 = 2 - 0 asasercs jgobdoe pamuo-
HaJibHOe Yuco. IToaromy ymHOMeHMe 06eux yacTeil ypasHeHnsa Ha (), HapAAy ¢ JelleHAEM
Ha 0, Tak xKe ciaeayeT UCKJIIOYHUTD.

IlpaBuia paBHOCHJIBHBIX Ipeo0pa3oBaHMIl ypaBHEeHHI

1. Ecau K 00eHM 4yacTaAM VpaBHEHHUS ITPUOABUTH MJIH BHIUECTH OJHO M TO 3Ke YHCIO
(BbIpaxKeHue), TO NOJYYUM YpaBHEHHE, PABHOCHUJIbHOE NAHHOMY.

2. Ecnm ofe yacTy ypaBHEHHs YMHOMKHTH MJIHM PA3HEJHUTh HA OJHO M TO K€ YHUCJIO
(BBIpaskeHHE), OTIUYHOE OT HYJfA, TO MOJY9HM YpPaBHEHHE, PABHOCUJIBHOE JaHHOMY.

W3 nepBoro npuBeJieHHOr0 BhHIIIE IIPABHJIA CHEAYET YKe M3BECTHBIA CII0co0 perneHHs
yPaBHEHHIL:

CrnaraeMmoe MOKHO IEePeHOCUTh M3 OJAHOM 4YacTH VpaBHEHHA B JPYI'VHO, MEHAA IIPH
9TOM €ro 3HaK Ha IPOTHUBOMOJIOMKHBIH.

Tenepb, YTOYHUB NOHATHE YpPaBHEHHS ¥ cOPMYJHDPOBAB NPaBUJIA PAaBHOCHJIBHBIX
npeo0pa3oBaHMil ypaBHeHUH, NepeiifleM K u3yuyeHuio o0miero crnocofa penieHud OLHOI'0
M3 BUJOB yPaBHEHUI.

Panee, npu pemeHuy 3aa4d, MbI 4aCTO CTAJKHUBAJIKCE ¢ YPABHEHUSIMHU BHAA:

x+6=0; —2x =0; 0,3x —5=0.

Kazjgoe U3 3TUX YPaBHEHHII COJIEPIXUT OJHO HeH3BecTHoe X. JIeBYI0O HX UacTh MOXKHO
sanucaTthk B Buae kx + b, rge £ m b — HeKoTOpBIe YUHCJIa, 4 UX IIpaBas YacTh PaBHA HYJIIO.
VYpaBHeHHA JAHHOI'O BHJA MOJYYWJIA HA3BAHUWE JUHEIHbLX YPABHEHHAN 10 AHAJOTHH € Ha-
gpaHmeM JuHeliHOl dyHKkuM y = kx + b, KoTopas 3anaeTcsa BhIpAKEeHHEM AHAJOTHYHOTO
Buja kx + b m rpaduK KOTOpPOI mpeacTaBifeT co00i NPAMYIO JUHHUIO.

Onpedenerue 3. JInHeiiHbIM ypaBHeHHNEM ¢ OJHUM HEM3BECTHRIM X HA3LIBAETCA YpPABHE-
HHe, KOTOpOe IIPU BCeX 3HAUEHHUSX X MOXKET ¢ IIOMOIIbI DABHOCHUJIBHBIX IIPe00pa3soBaHU
OBITH IIpeficTaBJeHo B Buae kx + b = 0, rae k, b — HeKOTOpBIE YHUCIIA.
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Uueno k HASHIBAIOT KOIQQUYUEHMOM NPU HEU3IBECMHOM, & YUCHO b — c60600HbLM |
YNEeHOM JIMHEHHOr0 YpaBHEeHUd. '
Tak, B OpHBeZeHHLIX BEHINIE YPABHEHMAX 3HAUEHMA Rk U b paBHBEI:

Ypasaenue 3nauenne k 3uauenmue b
x+6=0 1 6
-2x =0 -2 0 *
0,3x - 5=10 0,3 -5

Pemum nuneiinoe ypaBuenue kx + b = 0 B obmem Buje. [nsa aToro mepeHeceMm ciara- |
emoe b B ImpaByiO 4acTh PABEHCTBA, IIOMEHAR €ro 3HAK HA IPOTHUBOIIOJOMKHBIN: I
kx+b=0 kx=-b ‘

Ilpu pemeHHH HOJYYeHHOT'0 YPaBHEHHS BO3MOXKHBI ABa caydada: k=0 u k= 0. |

1) Ecnu k # 0, To obe yacTH ypaBHEHUS MOMKHO pasfesiUTh Ha k, ToTma:

_ kx _ b __b
kx = b<::>k— k«:::»x e

. = b
CueposartenpHO, npu k # 0 IMHelHOe ypaBHEHNE MMEET eJHHCTBEHHbIH KOPEHb %

2) Ecnmu k = 0, To ypaBHeHHe kx = —b paBHOCHUJIBbHO ypaBHeHuUi0 0 * x = — b, KoTOpOe
opu b # 0 He uMeeT peineHuit, a pu b = 0 cTAaHOBUTCA TOXKAECTBOM (TO €CTh €T0 pelre-
HHeM ABJfAeTcA JiI000oe YHCIO0).

Takum oO0pa3oM, B 3aBUCHMOCTHA OT 3HaueHWH k u b ypaBHeHme kx + b = 0 mMmeer |
CJEAVIONne KOPHU:

3nauenne k 3uauenune b Kopens ypaBHeHNA
E+0 b - n06oe gucao —%
k=0 b=0 Her xopreit
k=0 b=0 Kopers — moboe uucio

3anumeM Tenepb alz0puUmMm PeuleHus JUHEUH020 YDABHEHUS ¢ 00HUM HeU38eCMHbLM,
obosHaums aaA upocrorel —b = c¢. Torga:

kx +b=0kx-c=0&kx=c

AJII‘OPHTM penieHusa JIMHEHHOT0 YPaBHEHHA ¢ OMHHM HeM3BeCTHBIM

danucaThb JHHelHoe ypaBHeHHe B Buje kx = ¢, rne k, ¢ € @ E

HeT Aa
k=07
HeT aa
y

EnnncTBEeHHBIN |
1 i
(5
KOpPeHb k) Het xopHeii |E)DEHB — aboe yncao 5
!

3—1‘Ie'nepoou. Tra,w. 3 65
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3aMeTHM, 4TO C IIOMOIIbI0 PABHOCUJIBHBIX PeodpasoBanuii K BUAY RX = ¢ MOTYT OBITh
IpuBeleHEl caMble Pa3JWYHbIe YDABHEHUs, HANPUMeD:
6r—-5-4x+3; Tx—-(2x-4)=bx—1; H_-2_2x-1
9 4,5
CrnemoBaTesbHO, BCe IIOZOGHBIE ypaBHEHUs TaKske OyAyT iuHeiineimu, [TosToMy mis

HX pellieHHuA MOXHO BOCIOJIB30BATHCA IIOJYVUEHHBIM BERIIIE QJATOPATMOM.

IIpumep 1. Pemurte ypaBHeHHe 6x — 5 = 4x + 3.

Pewernue:
6bx—-5=4x+3 < 6bx-4x=54+3=22x=8=x=8:2=x=4
Omeem.: {4}.

IIpumep 2. Pemure ypaBuenue Tx — (2x — 4) = 5x — 1.

Pewenue:
Tx—2x—-4)=5x-1oTx-2x+4=5x-1Tx-2x-5x=-1-4<=0-x=-5

Omeem: .

ITpumep 3. Pemmure ypaBHenue 41:9— e 2.7;; 1.

Peuterue: '
‘“‘9“2=2’fl,’51@%"‘9*2)=9(2f,;1)Q4x—z=z(zx—1)@4x—2=4x~2¢0-x=o.

Omeem. x — J11000e 4HCJIO.

e 288 1) Pemure ypaBHeHUS:

x+5=2; T=8-1y; 4m = 36; n:3=09; 5p — 3 = 17.
Kaxumy npaBuIaMyi PaBHOCHJIBHBIX NPE00pa30BaHMI Bbl MOJb30BAINCH IPH PEIIeHHH
BTUX YpPaBHEHHU?

2) IlaiiTe onpenesneHrde PaBHOCWIBHBIX YDABHEHUH U PABHOCHJILHBIX TpPeoOpasoBaHM

ypaBHeHHu#. CpaBHUTE CBOM OIpeeJieHUs ¢ ompeneseHuaMH 1 u 2 Ha crp. 6364
yueOHHUKA.

66

2891 Ucnonnsys npapmia paBHOCHIBHBIX IPe0GPa3OBAHMIA, JOKAKATE, UTO BCE IPUBE/ICH-

Hble HUKEe YPaBHEHHUs PAaBHOCHIbLHBI MeXXJIy coBOoii:
5x = 36 — Tx; x:06+ 11 =x + 14; 18x - 3-12x +2=2 + 4x + 3.

290] PaBrocuIBHBI MM ypaBHeHUA?

a)6x +5=0mwu 6x =-5; Dx4-x)=0nmx—4=0;

6)2y-1=0ny=-0,5; e)y’=9m(y—3)(y +3)=0;
B)2-22=0u2x—-2=0; #)2z2-T=0uyy + 3)=0;
r)—-4z—-1=0mn1-4y = 0; 3)2(z +5)=0wu x(x +5)=0.

291 1) BanuiuuTe B 001MeM BHAe YPaBHEHHA:

x +6=0; —2x = 0; 0,83x — 5= 0.

Kax Bpl npemmosxuiau 0bl HazBaThk ypapHenus ganaoro suza? Ilouemy? [laiiTe ompe-
JleJieHde YPaBHEHHH VKA3aHHOTO BHJA.

2) CpaBHHTE CBOE OIpe/esieHue ¢ onpeedeEreM 3 Ha cTp. 64 yuebuuka.
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)

293

254

295

3%

ITons3yscek omnpeaeneHneM, HAAUTe JTUHEeHBIE YDAaBHEHHUA C OQHOM IepPEeMEeHHOU cpe-
JHU yPaBHEHHH, IIPABEJEHHBIX HHyKe., 3anuiunTe uxX B Buge kx + b = 0 u onpepennte
sHaueHudA k u b:

-32x=4; 8-%4=5, 2x+y=7 3:x+12=0; 0-a=-2; a*®=1.

9
1) Pemnre nuuelinbie ypasHenus., Kakue ciyyan MOryT BOSHHKHYTD [IPH UX PELICHUH?
4x — 13 - 8x = -1; 8x — 24 — 3x = dx + 6; 9-x+ T+ 4x = 3x + 16.

2) Hcnone3ys pesyabTAaTH OPEALIAYINETO 3aJaHus, PelliATe B 00IeM BHAE JHHeHHOe
ypaBHeHue kx + b =0, rge k, b € @, u npeANOKUTE CBONU AJTOPUTM PEIICHUS MPOMU3-
BOJIBHOT'O JTUHEHHOTr0 YDABHEHHUSA C OJHUM HEU3BECTHBIM.

3) CpaBHUTE CBOE pelIeHHe M AJrOPHTM ¢ TAOAUIEeH M aJrOPUTMOM, IPHBEISHHBIMU
B yueOHHKe Ha cTp. 65.

Haiinure xopuu nuHeiinoro ypaBuenus (ycruo). CgenaiiTe npoBepky.

a) Tx = -2,8; 1) -b =g %) —2 + 5= 0; ) u-1=-%

0) -3y = 0,15; n) -6 = 0,3¢; 3) 0 = 0,6¢ + 6; a) 2 -3m=1;

B) 2,5a = 0; e) 0= %d; H) —% — ik = 0; M) % =0,1n + 2%.
Pemrure nuHeliHOe ypaBHeHHE:

a)8-2a-a-4 nTd+09-2d=-16; x)F+8=13% Wg+g=5

0) 3b — 4b = 15 — b; n]m+%=%+m—%; 3)%—5=—10; JI)%=%+2;

B) -2 - 0,5¢c = ¢ — 2; e)3,8n—%=4n+1,4; n)%+§=5; M)%+5=%‘-1.
IIpn xKaKux 3HaYEeHHAX NEePeMEHHON pPaBHbI 3HAYEHHS YKa3aHHBIX BBHIDAKeHUH?
a)8x — 3 u 5x + 6; B) 5z — 9 mu 7z — 13; 3 20-2bub-1;

6) 2y — 19 u Ty + 31; r)10a -3 ua + 3; e) 19 —cum 100 - 10¢c.
Pemnre ypaBuenue:

a) 3x + 42 + Tx = 15x ~ 68 + 10; x®) 1,4k + 8,7 = 2,5k — 2,1 + 1,5k;

6) —35y + 8 + 30y = 47 — 20y — 39; 3)0,8m - 1,2 +0,3m = 2,4 + 1,1m - 3,6;
B) 2z + 225 + z - 50 = 100 — z; u) -3n - 2,7+ 0,2z - 0,5 = 2,8n - 38,2;
rY7a+6-5a=4-3a+1-a; K) 4+ 2,4s + 1,65 = —-0,9 + 3,45 — 4,06;
o) 10b - 24 - 2b+ 18 = -b + 9; 1)01lp-p+18=-6,2-0,9 + 8;

e) —12c¢c — 9 + 8c = 15 — 4¢ — 6; M) 7,6¢ — 0,15 =1,6 + 1,8¢ — 2,2 + 1,2q.

IIpu xakux SHAYEHHAX [IePEeMEHHOMN:

a) 3HavYeHMe BbIpakeHus 9a — 5 pasno 31;

0) sHauyeHWe BBIpaskeHuA 15 — 4b pasHo 3;

B) 3HaYeHWe BhIDAYKeHUA 7¢ — 5 PaBHO 3HAUEHUIO BhIpAX<eHHUs 3¢ + 3;

r) 3HaYeHMe BhIpaxkeHua 14d + 23 npoTHBONOIOKHO BHAYEHUIO BRIpAKeHHA 2 — 19d?
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a) Ha xaxoe painHoOHAJBLHOE YHCJIO HYIKHO YMEHBIINUTh 785 M YBeIHYUTH 587, UTOOBI
MOJIYYHTh OJHHAaKOBBIE ‘lHCJI&?

0) HaiiguTe panuoHAJIBEHOE YHUCJIO, CPeAHee apudMeTHUYeCKoe KOToporo ¢ upciaoMm 916
paBHO 619.

B) Haiinure HaTypanbHOe UHMCI0, KOTOpoe OoJbINe cBoei yeTBepTH Ha 81.

r) Haiigure 1menoe uncio, koropoe HA 48 Gosbie IPOTHROIIOJIOMKHOIO cebe umca.

CocraBbTe 3aga4y, pellleHHe KOTOPOM MOMKeT IPHBECTH K CJIeAYIONIEMY YPaBHEHHIO:

a) 8 + x = 3; 6)6 —x=4; B)x :4=25; r) 3x = 1.
HaiinuTe KOpHHU YpaBHEHHSA:

a)x—(6—-x)=3; n) 8(4 — ba) = 7 - ba;

6) 2y —(-6+y)=1; e) 2(3b — 4) = —4(b + 3);
B)(2—-2)-(22+3)-(5-2)=0; #x) 86 — 5(c + 8) = 3¢ — 4;

r112-(k—-4)=Bk+9) -4k —-T7),; 3) 6(2 — d) — 2(b — 8d) = 10d.

PemnTe ypaBHEeHHe, IPEABAPDUTENBHO VIPOCTHB €ro:

a) 3(x + 8) = 36(x — 3); r) 8(2t + 5) — 72(15 — 2¢t) = 0;
6) 14(12 —y) = Ty — 3); n) 45(15 — 4a) — 15(7a — 12) = 0;
B) —5(35 — 2) = 15(z — 9); e) 0 = 3(47 — 5b) — 42(10 — 7b).

68

Ilpu xaKux 3HAUEHHUAX NepPeMeHHOM:

a) sHauenue BeIpa)kenus 11z — 6 Ha 2 MeHBIIe 3HAUEHUA BBIpasKeHus 5z + 8;
6) sHaueHue BhIpaskenus 9t — 14 ma 6 Goxblle 3HaYeHUA BhIpaskeHHA 5 — 61

B) 3Ha4YeHWe BhipaykeHus 2x + 41 B 7 pas Gojablie 3HAYEHUS BbIpasKeHUA X + 3;
r) 3HAUeHHe BhIDAsKeHUs 7 — Yy B 3 pasa MeHbIle 3HAUEHHA BbIpaykeHus Sy + 57

CocTaBbTe YypaBHEHHME M DPEILINTE 3a4a4y:

a) Marepu 36 iset, a ee modepu 15 met. CKOJBKO JieT Hasaj MaTh Oblia B 4 pasa
crapiie godepu?

6) B nByx aBTOOyCax exeT 45 4ea0BeK, IPHUYeM B OHOM M3 HHUX efeT B 2 pa3a OoJbiie
miogeii. CKOJIBKO YeI0BEK efleT B KaXKAOM M3 9THX aBTOoOyCcoB?

B) B Tpex CIOPTHBHBIX ceKUuAX, (pyrdosa, backerbosia u BoaeiboJia, 3aHHMAaeTCH
55 yenosek. U3BecTHO, 4T0 (hyTOOJIOM 3aHHMaeTcA B ABa pasa 0ojblle YejOBeK, 4eM
fackeT00JIOM, a BOJIeHOOJIOM 3aHMMAeTcsA Ha D 4YeJIOBEK MeHbIle, yeM (hyrbosom.
CKOJIBKO 4YeJIOBeK 3aHHMaeTCd B KaMKJOH M3 DTHUX CEeKI[HH?

r) B uernipex mogwesgax aoma xuByT 128 uyenoBek. M3secTHO, UTO B IIePBOM MOA'B-
ea/ie KuBeT Ha 12 uesoBex OoJible, YeM BO BTOPOM, M Ha 15 4UejoBeK MeHbILE, YeM
B TperbeM. B ueTBepToM mnogbesfe ;KUBeT B 2 pasa Oosblle JIOAel, yeM B IEePBOM.
CKOJIBKO UYeJIOBEK KHMBET B KaXKJIOM M3 3TUX NOABEe3A0B?

JokakuTe, 4TO:

a) ypaBHeHHEe 5x = H(x + 2) He mMeeT KOpHeii;

6) xopHeM ypaBHeHusi 3y — 4 = 4(y — 1) — y asagerca a1000e YHCJIO;

B) uncao 1 ABaseTca xopHeM ypaBHeHus 2 — T(1 — 2) = 92 — 4(1 + 2);

r) yucao (—2) He ABAAeTCA KOpHeM ypaBHenums 6(b + 2) + 4 = b — 5(2 - b).
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306' HoxaxuTre, 4TO JaHHOE YpaBHEHHE HMeeT eIUHCTBeHHBEIN KOpPEeHb:

a) 10s + 2(7s — 2) = 5(4s + 3) + 3s; 6) 8(3t — 2) — 13t = 5(12 — 3t) + Tt.

IokakuTe, 4TO JaHHOE YPaBHEHHE He MMeeT KOPHe:
a) 5(x + 1) + 6(x + 2) = 11(x + 3); B) 7(3z + 6) + 5(z — 3) — 13(2z — 3) = 0;
0)6(y — 1) +38 —y) =3y + 2); r) 4(5t — 2) — 2(6t + 2) — 10(t + 4) = 0.

308' JIOR&}RHTG, 4TO pellleHHeM HJaHHOI'O YpaBHEHHHA SABJIAETCHA n060e YHuciio:

a) 8(8x — 1) — 9(5x — 11) = 91 — 21x; B) 7(62 — 1) + 8(22 + 1) = 4(12z — 1);
6) 10(8 — 3y) + 11(y —4) — 36 + 19y = 0; 1) 3(2t + 1) — 4(1 — 3t) + 1 — 18¢ = 0.

C noMompio paBHOCHJIBHBIX Mpeo0pasoBaHUN 3AMUIINNATE YPaBHEHHE B BHJE kX = ¢ U
pemuTe ero:

a)(p—3)8 —p)= (- 6)2-p) r) (m + 5)2 + m) — 3(4m - 3) = (m - 5)
6)(g-5)g+ 1D+ (@+2)(6-9) =T 1) 12 - 2(n - 1) = 4(n — 2) - (n — 3)(2n — 5);
B)(r-3)4+n=2Br-2)+@-r% e(@6k-32k+1)-(11k-11)k+1)=(k— 1%

Peruure ypasHeHue:

- - - ~ - 2 +
=t e 9}1_2136 3 3)273—2 525=7_ 2

— — - - t+1 7 -3t
ﬁ)l 593=19-£_3y; }1{)304 2=2_503 7; 1“)3_3107137L 1oy- 53;
5—2z 18 - 5z, d+17 3d -7 _, .. _a—-1,2a-5 a+8
B) g = PR 3) 5 1 = 3,5; H)a 3 + 5 6 +T;
I|)4t+3{1.‘=17~i-1t l’I):c~|r2_1=2x:+1_£_ O)b—2+b-3_b—4:b+4.

21 14 ° 9 18 6’ 2 3 4 6 °
5a +4 , 3a-T, y-2 y+7_Yy_ . 7d -2 4d+38), ,_3d+2)
D=7 —2="g1 5 ®)g 15 ~4 % ™ 3 5 TO=""—

a) Tpu uesoBeka pasAelWIn MeXXIy coDOH HeKOTOpyi cyMmy aeHer. llepewril mouy-

YHJI % gacTh 3TOM cyMMsbl u eme 190 p., BTOpOii — iqac'm, cyMMBI B emie 170 p., a

TPeTHH — % yacTh cyMMbl 1 emge 160 p. Kakyio cymmy meser pasaenniin?

6) Yucso cTpok Ha cTpaHHUIE Ha 15 MeHsbIIe, yeM 4HcJI0 OYKB B KaiJ0# crpoke. Ecau
YMEHBIMHATE UHca0 GYKB B KaXKIOW cTpoKe Ha 3 m yOpaTh MOCJE 3TOTO 5 CTPOK, TO
yucsio BceX OykB yMeHbIIHUTCA Ha 300. CKOMBKO CTPOK HA CTPAHHUIIE M CKOJIBKO DYKB
B KaXJo# cTpoke?

B) IlepenHee Kojeco MOBO3KH, JIHHA OKPYIKHOCTH KOTOpOTO paBHA 2,4 M, CHEIATO
Ha HeKoTopoM paccroaHud Ha 2900 oGopoToB 6oJibllle, 4eM 3ajHEe K0Jeco, AJNHA
OKPYHHOCTH KOTOpOro pasHa 3,2 m. Halgure, yeMy paBHO 9TO PACCTOSHHE.

1) VI3 MockBel B CMOJIEHCK OTIPABHJICH CO CKOPOCThIO 40 KM/U TOBapHLI moesz. Yepes
1 ywac nocue ero Boixoga u3 Cmonescka B MockBy co ckopocTbio 80 KM/4 0TIpaBHICHA
naccasxupckui noesn. Ha xkakom paccroaunu or MOCKBEI BCTPETATCA 9TH MOE34a, €CJIH
paccrosgaue mexay Mocksoit 1 CMmonenckom 400 xm?
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ITpn kaxom 3HaYeHNH @ ypaBHeHue 2a + 5x = 7x — 6 uMeer KOpeHb, paBHBI:

a)x=1; 6) x = -2; B) x = 0; r) x = 0,5?
3anuIonTe TP YPaBHEHHUS, KODHEM KOTODBIX SABIAETCA YHCIO @:

a)a = 2; 0) a = —-3; B) a = 3,95; r)a=-2,5.
Wmeer 11 ypaBHeHHe KOPHHU DU VKAa3aHHOM 3HaueHHH a?

a)4x —a=22x - 3), a = 4; r)2(x+6)-a=2x+ 1T, a=-5;
0)x+2a=x+8,a=4; n) 8x —a=>5(x~-2)- 2x, a =-10;
B) 5(x + 3) = bx + ba, a = —8; e) 6(x — 3) — 3x = 3x + 6a, a=-3.

ITpu Kaxom 3HAYEeHWH @ ypaBHEHHe OVIeT uMeTh KOpHu?
Kaxoe umcio HY:KHO HNOJACTaBATH BMECTO @, 4TOOBI ypaBHeHHe HMMeJO VKa3aHHBIN
KOpeHb?

a) ax — 5 = 4x — 3, ecsm KopeHb ypaBHeHHs X = 1;
6) 2ay — 6 = 9y — 4, ecTM KOpPeHb YpaBHeHHUs Yy = —1;

B) P D B €eCJIM KOPDeHb YPABHEHUA 2 = 4,
a 5 16 20 3’

r)i—l=t—lecnunoenb t=~§
P 5 p YpaBHEHHSA 5

Haiinure 01IMOKY B pEIIeHUHM CJIEAVIOIEero ypaBHeHUs:

«lano ypaBHeHue 6x — 14 = 15x — 35. B npasoit yacTu ypaBHeHHS BBLIHOCHM 3a
CKOOKH 00IUIT MHOKHTEND 2, a B JIGBOK ero yacTu — obmuit MEHoxuTens 5. [Hosyuaem
2(8x — 7) = 5(3x — 7). Jenum mpaByio W JIEBYIO YACTH YPaBHEHUS Ha OZHO U TO JKe
Beipaskenue 3x — 7. Ilosyuaem, uto 2 = 5 (HeBepHO). 3HAYUT, YPaBHEHUE HE HMMEET
pelIeHH » .

IIpy KaKOM 3HAYEHUM X YKa3aHHBIE PABEHCTBA HE MMEIT CMBICTIA?

1 T__ . 6 _q1. 13 _7
a)5-x_4, ﬁ)x_9—2, B)z+4 11; I‘)x—g.
Pemure ypaBHeHHe:

5 _ . 2 ___3 . pt3_5,
a)x 9, -H)a_a a—-2 H)p_3 o

5_ 3. 1 ___2 _q=-2,
6)6 4y’ e)b~1 b+ 1 l':)c;g—ﬁ qg—6
B) 2 _1 %) 1 _ 1 - ﬂ)ﬂ=r—5.
z+5 & 2¢+5 8+ 3 r=%1. r=:8’
) 10 - 9. 3) 4 _ 7T . 5 6 __2
Hi=2a=% d+3 3d-71 Ms+1) s+9

a) Ecau oT saragaHHOrO panyoHAJBbHOIO YHCJIA OTHATE D, PE3VJAbTAT YMHOMHUTDL Ha
7, K DONYYEeHHOMY IPOM3BEAEHHIO NIPUOABUTEL 2, PesyssTaT pasAeauTs Ha 6, a K mo-
JIY4eHHOMY YaCcTHOMY NpubaBuTh: 4, TO CHOBA HMOJYUUTCS 3aragaHHoe umcio. Kakoe
YHCJIO 3aragain?

6) Kakoe pamuoHaJIbHOE YHCIO HY3KHO IPUOABHTE K YHCIIUTENIO U 3HAMEHATeIo Jpobu

g—g, YTOOBI OHA CTaJIa PaBHA %‘?
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Kakoe 4McI0 MOYKHO IOACTABATH BMEeCTO b, 4TOOBI KOPHEM ypaBHeHHe ObLIO IIeJioe

9HCI0?
a) £i2'.l =b; 6) §-3u-3 = b; B) b(z + 4) = 15; r) b(t — 2) = 0,5.
321 Kakoe 4ucJI0 MOKHO NOJACTABUTHL BMECTO C, YTOOBI KODHEM ypaBHeHUA OBIIO YeTHOe
qucsao?
a) 2x3— 1_.. 5) 1'.2&3= e B) ¢(z — 5) = 20; r) ¢(t + 6) = 1,5.
:":22 Pemure ypaBHeHHE:
h%’” =
3 2 zyh%g 7y_y_§_§
On-Lro-Bigy B WL gyrr-———
z 3+z B= 7
R TS TOS S R e w L S
; ) ; t_l;—t t 2t—1037t
S o R T

323 Haijignte KOpHU ypaBHEHUA:

- a)(x +5)2—(x—9)2=140; x)5(b - 1)*>-2(b + 3)* = 3(b + 2)> — 7(6b — 1);
6) (y - 3 - (y — 4)?=13T; e) 2¢2 + (¢ + 52 — 2(c + 7)? = 2(3c — 72,5) + (c — 6)%
B)(z—-6=T5+(z2—7)% ®)(d+1P-(d-1PF=6(d*+d+ 1),
r) 55 + (t + 3)? = (¢t + 2)% 8) (@ + 8)* + (a — 5)? = (a — 4)* + (a — 6)* + 93.

323 HaiiguTe Bce 3HAYCHHS X, YIOBJIETBOPAIOIINE YPABHEHMUIO:

a) x + a = 4; n) bx +d = b; H)I=§+b;
0)2-x=b+3; e) 2x — ¢ =a + 3x; }c)x—a=%;
B)x — ¢ =5; ) bx + 3a = Tx — 4c; n)§+%=c;
rNNx+a=>b+ 2; 8) 9¢ — 6x = 3a — 5x; M)f—%—d.

325' IIpounTaiiTe BHICKA3HLIBAHUSI U cHOPMYIUPYHTE BLICKA3LIBAHUS, OGpPaTHLIE JaH-
HbIM. OIIpe/leiTe MCTHHHOCTL IIePBOHAYATHLHBIX BHICKASHIBAHME M OODATHBIX
K HuM. [[715 M0KHBIX BBICKA3BIBAHHHN IMOCTPONTE MX OTPHUIAHUA.

Dx-3)x-5)=0=x=5umu x = 3; ) |x|>T=>x>T;
) yYP=49=>y=1T; 5)|x|<6=-6<x<6;
3) 23 =64 = z = —4; 6)a>b=>b<a.
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HaiiiuTe 3HaYeHHe BbIPAKEHUA NPU JAHHBIX 3HAYEHHAX IepPeMeHHBIX:
a) —(ba + T)(4a — 3) + (2a + 2,5)(10a — 6) npu a = 198,56;
6) (b + 5)(9b — 3) — (7 + 3b)? ipu b = —215,436.

JlokasKHUTe BLICKA3LIBAHHE:
a) Ecmu a, b, ¢ penarcs Ha n, To 3a — 4¢ + 5b nenurcs Ha n (a, b, ¢, n € Z).
6) Ecan a peautcsa Ha 4, b nenurca Ha 5, To Ha + 4b penmrea ma 20 (a, b € 2).

1

B) Ecam umerno x + » ~ [ejoe, TO 4MCIo x% + ﬁ Takxe Henoe (x € @, x # 0).
1 g, 1

r) Ecan yucno x + T ~ Heuoe, TO ymcao x° + 3 TaKsKe neoe (x € @, x #0).

Haiigure MHOKECTBO Li€JIBIX PEIIEHUA HepaBeHCTBA:

a)x — 6> 5; B) 5 <z<9; nl|a-38|<5;

6)y +7<-2; r) 4 <t <-1; e)|lb+5|>2.
PasznoxuTe MHOroOYJIeH Ha MHOMKHATEIH:

a)xt-x+x-1; m) b3 + 8¢ + b% — 2bc + Ac%;
6) y° + 27 + Ty* + 21y; e) d® — 4d? — 12d + 27;

B +F-2-1; K) m? — n® - 6m* — 6mn — 6n%
r)a®*-a*-9a + 9; 3) p® — 8p? — 32p + 64.

Cpenu creayoIimux TATH MHOMECTB HANIUTE BCe Maphl « MHOMKECTBO — MTOJMHOMECTBO» .
HapucyiiTe nuarpammy Jiinepa—BeHHa nia mHOxKecTB A, B, C, D, E.

1) A — MHOXXeCTBO LIEJIBIX YHCce]l, AeAANIAXCA Ha 3;
2) B — MHOXKeCTBO I[eJILIX UHCEeJ, AeJAIUXCA Ha 5;
3) C — MHOKECTBO LEeJbIX YHcel, JeJdliuxcesa Ha 15;

4) D — MHOKeCTBO LeJIbIX YHCeN, AeNAIIUXcA Ha 9;

5) E — MHOMKeCTBO LEJbIX YHCeJI, Jeadmuxcsa Ha 45.

a) B marasmHe uMewTCsa NPAHUKHA mo meHe 30 p. 3a Kr u 1o meHe 50 p. 3a kr. B Teue-
HHe THS ObLI0 IIpomaHoO TexX ¥ APYIuX INIPpAHUKOB HAa OJHHAKOBYK CYMMY. qu}’ OnLIA
paBHA CpejHsAsA LEHA 38 KHJIOIDAMM IIPOJAHHBLIX B 9TOT AeHb IPAHUKOB?

6) Cpenuauii Bospact 20 cmopTcMeHOB H OQHOI'0 TpeHepa paBeH 25 romam. A cpeaHUid
BO3PAcCT ITHX CHOPTCMeHOB — 24 roxa. CKOJBKO JIET TpeHepy?

JMoxasKHUTe CIEeIVIONHE YTBEPIKICHUA:

a) He cymectByer HaubOJIBOIET0 YETHOTO YHCJIA.

6) CymecTByeT GeCKOHEUHO MHOTO HATYDAJLHBIX YHMCeN BAjga Tn + 3, rme n € N.

B) He cymecTByeT 1esioro umcsia, KOTOpoe IpH AejdeHHH Ha 8 maer ocraTok 6, a mpu
penesnu Ha 16 naer ocrarok 4.

Pag6eiiTe mHOKecTBO {1, 3, 7, 9, 25, 65, 70} HA ABe IPYIOEBI TAK, YTOOBI CYMMa YHCEJI
B OAHOMH I'DYIIE paBHAJACH CYMMeE YHCeJ B IPYTOMH.
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334} Pemure yparenue:
e

a) § - 6=12; 8) 3,92 + 4,3z = 1,2z + 28,8 — 7,4z;

6) % ~ % =7 r) 4,7t - 3,8 = 0,3t — 0,7t — 7,2 + 3,4¢.
Haiigure KOpHH ypaBHEHH:

a) 5(x — 9) = 3(x + 7); r)(a+8)1-a)=8—a(a—11);
6)6(9 -y)=T74-y); B) (2 - b)(4 — b) = 17 = (b + 2)(7 - b);
B) 2(z — 3) = (4 + z)(z — 5); e) (11 — 2¢)(5¢ — 6) = 80 — 10(c — 3)~.

Ilpn KaKxux 3HAYEHHUAX MEepEeMeHHOM:
a) 3HaueHHe BHIpayKeHHs Ha — 38 paBHO 12;
6) sHaueHWe BRIpaXKeHHs 2¢ + 45 paBHO 3HaUeHHIO BeIpaxkeHus 6c + 17;

MMasa 6, §1, n.1

B) 3HaueHHe BhIpayKeHUus1 7d — 31 MPOTUBOIONOKHO BHAYEHHIO BhIpaxkeHusa 41 — 8d;

r) 3HAYeHue Boipaykenus 7x — 40 B 6 pas OoJibllle 3HAYEHUA BHIPAKEHUA X — 5;
1) 3HadeHue BhIpaskeHnsa 1 — y B 7 pas MeHbIlIe 3HAYEHUS BoIpaxkeHud y — 17;

e) 3HAUYeHMe BhIpakeHHsA 5z — 20 Ha 4 MeHbIle 3HAUEHUS BhIpaXKeHus 19 — 2z;
3K) 3HaYeHHe BeIpaKeHud t + 31 Ha 5 Gosiblle 3HaYeHUA BhipaskeHus 106 — 7¢?

337' Jloka)kure, 4ro:

a) ypaBHenue 9x — 3 = 9(x — 1) He uMeeT KOpHeI;

0) xopaeM ypaBHeHudA by — T + y = 6(y — 1) — 1 sBasgerca noboe UHUCTIO;
B) YHCJIO 5 sABJAETCA KOpPHEM ypaBHenus 7z — 12 =3 + z + 15;

r) auciao —1,5 He sABIAeTcA KopHeM ypaBHeHus 10b — 3 +4 =6 + 8b — 2,

338} Pemure ypasuenne:
9 _4x+3 1-3x, 5a —14 3a-5 _ .
a) x + 9= 1 g ) 25 20 =a 1,26;
6)3g+12=3_5277; e)b+4_b+5=b+3_b42;
4 3 5 3 2
92  2-2 . _52-6 _1, 8-—c 5—-4c c+6,
Bt 1 1=79 ~3 %) g 3~ 2
5t + 1,75 t—3_ t. 9+ 7d 1-2d
| I‘)—s’——t——g =16’ 3)—2 1+—7 = 3d.
.339 Ilpu KakoM 3HAYEHMH @ ypaBHeHMe 3a — 9x = 4x — 8 ;mMeeT KOpeHs:
a) x = -1; 6) x = 3; B) x = 0; r) x =27
340' 3anuimuTe TPU yPABHEHUA, KOPHEM KOTODPBIX ABJIAETCH UGHCIO @
a)a = 1; 6) a = -b; B) a = 4,5; r) a = -0,5.
341' Hmeer nu ypaBHeHHE KODHH OPH YKA3AHHOM 3HAUEHUH a7
a) 8x —a = 4(2x — 5), a = —-3; B)3(x —2)—-a=3x+ 11, a = 4;
0) 38x +3a=9 - 3x, a =—6; r'9x —a=34x+4)-3x,a="1.

IIpu xaxoM sHAYEHHH ¢ YpaBHeHHe OYyAeT MMeTb KOpHH?
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Hajizure KOpHU ypaBHEeHUS:
a) 6(x + 3) = 2(x + 23); B) 7(6 — 2t) = 21(4 — 1);
6) 5(y — 4) = 10(y - 8); r) 4(2z — 8) = 6(6 + 22).

a) Ha cKoJIBKO HYXHO YMEHBIIUTL YHCJI0 8642, yT00b NONIYYUTE YHCJIO, 3aIIHCAHHOE
TeMH Ke nudpaMu B 06paTHOM IOpsigKe?

6) Haiinure BarypaJbHOe YHCJI0, BOCBMAaA YacTh OT KOTOPOro Ha 3 MEHbINe ero mrec-
TOH YacTH.

B) HailizuTe mesoe 4mcio, KOTOpoe Npu yBeswdeHuu Ha 6,25 maer ToT e pesyabrTar,
YTO ¥ [IPA YMHOXXeHHH Ha 7,25.

HpH KaKOM 3HAYeHHH X YKa3aHHEBEIe PABEHCTBA He MMEIOT cmbIca?

g __2 . 12 _ o, 9 _ 9. 11 _3
Pemnre ypaBHeHHe:
18 _ .. 8 __9 . (5 + 3a) _,.
a) 5 =6 B) ;- 5" 2-6 )6a+3,5_2’
24 _ . 1 _ =2 5b+2)_ 2
6), =% D1~ 7-9 9p+1) 3

Karoe 4uneso HYIKHO TOACTABHTH BMECTO @, UTOOBI YpaBHEHHE MMEJIO YKA3aHHBIN
KOpeHb?
a) ax + 3 = Tx — 8, ecin KOpeHs ypaBHEeHHA X = 1;
0) 3ay — 5 = 4y — 7, ecu KOpeHb YpaBHeHus y = —1;
B) 22_1_8%82_3 €CJIM KOPEHL YPABHEHHS 2 = i
a 2 4 ® et yp 3
2

r) 3 + 7= i = %, €CJIH KOpeHb YPaBHEHHA f = —%.

JloxasxuTe, 4TO JaHHOE YpaBHEHWe HEe MMeeT KOpHeil:

a) T(x + 3) + 8(x + 4) = 15(x + 6); B) 9(2z + 2) + 4(z — T) — 2(11z — 9) = 0;
6) 3(y — 5) + 5(6 — 2y) = —T(y + 3); r) 3(7t — 4) — 4(6t + 2) + 3(t + 2) = 0.
,D;OKE.}RHTE, 4YTO pelleHrHeM JAHHOI'O YpaBHEeHHA ABJIAETCHA arboe Yucio:

a) 4(2x — 1) - 3(2x — 7) = 17 + 2x; B) 9(2z - 1) + 5(3z + 1) = 3(11z - 1) - 1;

6) 6(3 — 5y) + 12(y — 3) + 18 + 18y = 0; 1) 7(4f + 5) — 8(4 — 5t) — 3 — 68t = 0.

a) Tpem Gparbsaim Bmecte 48 sier. Cpenuumii U3 HUX B 2 pasa crapiie miajiiero. A crap-
[IeMy CTOJIBKO JIeT, CKOJBKO CpefHeMy U Miaamemy BmecTe. CKOJBKO JIET KajKAOMY
u3 oparbes?

6) [TaccasxupcKUi moes 1Ies ¢o CKopocThio 72 kMm/4, ITaccamup, cMOTpPEBIINH B OKHO,
3aMeTMJI, YTO BCTPEUHEBIH TOBAPHEIN moesi, AiauHAa Kortoporo pasHa 500 M, mpoexan
MuMo Hero 3a 15 c¢. C kakoil CKOPOCTHIO exXasl TOBAPHEIN moesn?

B) ITo okpy:kHOCTH AauHO¥ 378 cM ABHIKYTCS HABCTPEeUy APVI APYIY JBa MYPaBbsd,
oIMH co crKopocThio 10 cMm/c, a Apyroi co ckopoctso 8 cm/c. Yepes xakume mpome-
JKYTKH BpeMeHH OyAyT NpoMCXOAnTh uX BeTpeun? Hepes Kakue NPOMEKYTKH BPeMeHH
OyayT NPOMCXOAWUTL WX BCTPEYM, eCJIV OAMH U3 MypaBbeB OyZeT ABHUTaThbCA B IPOTH-
BOIOJIOJKHOM HANPABJIEHUH?
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350)

351]

352

353

554)

355

556)

557)

559)

359]

Kaxoe ymMca0 MOXKHO IOACTABUTH BMecTO b, 4ToObl KOpHEM ypaBHeHHMe ObLIO meloe
yucio?

a) £32—p; o) L=t = ; 8) bz + 5) = 21; r) b(t - 3) = -
Kaxoe 4MelIo MOYKHO MOJACTABUTHL BMECTO ¢, UTO0BI KODHEM YDaBHEHHS OBLIO YeTHOe
- gucno?
a)g'x—;2=c; ﬁ)éﬂﬁtﬂ=c; B) ¢(z — 8) = 36; r) c(t + 7) = —5.
Pernrure ypaBHeHue'
R b (R o e
6)8t+2 giig 2 14_1,(%_(3_5_1+5)+3)_2_y=u
Haiinure KOpHM YpaBHEHHA:
a) (x + 22 - (x — 3)* = Tb; B) 32 — (a + 4)> = —(a + 8)%
0) (y — 7 — (y — 3)* = 96; r) (b + 10)(10 — b) = 20(10 — b) — b2

Haﬁ,uu're 3Ha4YeHWe BhIpaXKeHHfA IPH JaHHbIX 3HAYEHHUAX NepEeMeHHBIX!:

a) —(3a + 4)(4a — 5) + (6a + 21)(2a — 7) npu a = 63;

6) (b + 11)(4b — 8) — (9 + 2b)* upu b = —87,29.

,[[onamn're BhICKa3blBaHHE.

a) Ecnm a, b, ¢ pensarca Ha n, To 6a — 21¢ + 15b nenurcs Ha 3n (a, b, ¢, n € Z).
6) Ecan a penurca va 7, b peaurca na 11, to 1la + 7b geaurca ua 77 (a, b € Z).

HaiinnTe MHOMKECTBO IEeJBIX PelleHHil HepaBeHCTBAa:

a)x — 3> 4; B)l<z<T; mnla-5|<2;

6)y +2<-8; r)—-6<t<-2; e)|b+3|>5
PasiokuTe MHOTOUYIEH HA MHOKHUTEJIH:

a) xt — 3x% + 4x - 12; B) a® + 64¢® + a® — 4ac + 16¢%;
6) y°® + 64 + 8y* + 32y; r) b® — 7b%> — 9b + 63.

B noHunkoBoi xKommaHMM AHTOHA M Kcomm npogaloTcsa MOHYMKH JBYX COPTOB: IO
uere 60 p. sa kr u oo uexe 30 p. 3a kr. B Teuenue mMecsaua ObLIO IPOLAHO TEX U APY-
THX IOHYHMKOB Ha OJAHWHAKOBYIO cymmy. Ilo KakKoil cpegHell IeHe IPOAABANIH HOHYHKHU
B 3TOT MecHI?

PagbeitTe MHOMECTBO {1, 11, 13, 19, 22, 44} Ha xBe rpynme! Taxk, 4To6bI CyMMa duce]I
B OJHOI rpynmne paBHAJACh CYMMe YHCEJ B JIPYTIOii.

Horaxkure, uro A genurca Ha B:

_ . —ap. . _ (932 7 L1
A=241,5:2,3 - 36 (17,2 0,125 (245 160]) +25: 3
= (0,5 — 0,375) : -—(3§—3 ) (0,358 — 0,108) + 15.
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@ %g Brizeasn naps Tpex 6orateipeii — Unsio Mypomna, Hobpsiaro Huxkurnaa u Ase-

362 K mepenpaBe mogouuiy TPY CTPAHHHAKA M TPH JIIOA0EA.

my ITonmoBuua u cupocma mx, KTo u3 Hux youn Cosnosbsi-pasboiiauka. Unbsa
Mypowmern, coobugun, uro Conopbsi-pasboiiauka yvoun Hobpeias Huxkwuruu. Hobpoias
Hukuruu ckazai, uro ConoBbsi-pasboitnuka youn Anerna [lormosud, a Anema Ilonosuy
coobmmi, 4uro CosioBbsi-pas3boiiHuKa yomui oH. CMOMKET JIM aph ONpeAeanuThb, KTO YOHI
CoJsioBbsA-pa300MHUKA, €CJM OH 3HAET, YTO TOJBKO OJHH 0OraThIph cKasaj IIpaBay, a
ocrajbHble coBpain?

Oxaszaioch, 4TO HA MepenpaBe MMeeTCs TOJIbKO OJHA
JIOJKA, KOTOpas MOXXeT BMECTHTH JIMIIbL JABYX UYEJIOBEK.
CTpaHHHKH foATCcA ocTaThCA B MEHbIOIHWHCTBE. TOJBKO
OJIMH CTPAHHWK M OJHH JIIOAOEJ] yMeloT rpectu. Kakum
00pa3oM OHH MOTYT IIEPEONPABHTHCA C YUETOM HX IOMKe-
JIAaHUHM W BO3MOJKHOCTEH?

2. PemeHne ypaBHEHHH € MOZXYJISAMH

76

IodaunHo, MbL NO NPU3BAHUIO NOIMbL,
moaviko yden Haur — 6ce, ¥mo c60600HO MBOPUM MbL,
cmpozo nomom 0oKa3amb.

Jleonmosnnpg Kposnexep (1823—-1891),
HEMEHRHﬁ MaTeMaTHK

Ilpu pemieHEnr MHOIMX 38484 BO3HHUKAET HEOOXOAUMOCTE PACCMATPHUBATHL HECKOJIBKO
pasHBIX BADUAHTOB BOBMOJKHOW B3aMMOCBA3U BeJHYUH. YTOOBI IPOMJLIIOCTPHPOBATH 3TO,
paccMOTPHM CHeAYIIIYIO 3a7a4dy:

3amaua 1.
YacTHOE ABYX PaAllMOHAJBHBIX YHCe] paBHO 5. FI3BeCTHO, UTO OHO M3 BTHX YHCEJ Ha
16 doasnre apyroro. Haitgure atu umcina.

Pewenue:

0603HAYNM OLHO M3 YHCeJ uepes X, Ile x € @, Torja BTOpPOe YHCJIO PABHO 5x.

Il Toro 4To0bl COCTABUTH MATEMATHUYECKYIO MOJeNb 3aJa4yd, MBI JOJKHBI 3aIIMCATh,
YTO PA3HOCTh MEXKAY OOJBIIMM H MEHBIIHM YucCJIOM paBHa 16. BosMOHBI ABa ciry4as:
ecJ| 5x > x, TO MBI HOJIY9HM, 4TO Hx — x = 16; ecan ke S5x < x, To x — 5x = 16. U Tax
KaK B YCJOBHHM HET YTOYHEHMsd, KaKOW M3 ITHX cJIy4aeB HMeeTCA B BHUAY, MbI JOJIKHBI
paccMOTpeTh 06a.

OTr ABa caydyas MOMKHO OOBEJUHHUTH B €JHHOH 3alHCH, HCIOJL3YA MOHATHE MOAYJIS
guesa. Beipaskenue | 5x — x | Kak pas mo ompefiesleHHIo u GyneT o3HavYarh, 4TO!

bx — x, ecau 5x = x;
| Bx —x | = x — Bx, ecom Hx < x

Temepb MBI MOKeM 3alHCATh MATeMATHUECKYIO MOJeNb Hallleil 3afauu Kopoue:

Bx - x| =16
L:Q” — > 5x=7 x=1



B utore mcxojHEasi 3ajiaya CBeJach K pelieHWio ypaBHeHus | Hx — x | = 16, cogep-
JKaIero Moayiab. Iloas3ysach onpegeseHneM MOAVJIA UYMCJa, PellleHHe 3TOT0 YpaBHEHHudA
MOJKHO 3allMCaTh CJAeIVIOIUM 06pasom.

1) Ecom bx 2 x, To

bx—x=16 4x =16 o x =4 & bx = 20

2) Ecsm bx < x, TO

x—bx=16c4x=16 x=-4 < bx = —-20

CrnenoBaTenbHO, 3a/iaya UMeeT JBa PEINeHUA: IIepPBoe — UCKOMBIe Yucia paBHbl 4 u 20,
BTOpOE — UCKOMBIe uucyia paBHbI (—4) u (—20).

Omseem: 4 u 20 unu —4 u —-20.

PaccmoTpum Teneps ob6mimil criocob pelieHus JIMHEHHOTO ypaBHeHus Buja | kx + b | = ¢,
TJle X — NepeMeHHas BeJIWYWHA, a k, b, ¢ € Q u k # 0.

Ecnm ¢ < 0, To ypaBHeHHe | kx + b | = ¢ He UMeeT DelIeHU, TaK KaK MOAYJb YHCJIA

He MOMKeT IPMHHUMATE OTPHIOATEe/IbHBIE 3HAYEHWA.
Ecau ¢ = 0, To ypaBHeHune npuHEMaeT Buj kx + b = 0. 3Hauur, npu k # 0 oHO HMeeT

= b
eAMHCTBEHHbIH KOPeHb X = —7.
Ecam e ¢ > 0, To BhIpasKeHHe [I0J 3HAKOM MOAYJIA MOKET IPUHMMATH 3HAYEHHS C

A —¢. 3HAYNUT, BO3MOKHBI JBA CIydad:

1)kx+b=c<:>x=c;b; 2)kx+b=—c@x=_ck_b.

AJIrOPUTM pellleHHWs yPaBHEHHWI ZAHHOrO THIA MOYKHO 3allHACATh CJeAVIOIHM 0o0pa-
30M.

AnropuT™M pemieHHs ypaBHeHMdA | kx + b | =c (k = 0)

Onpengennts 3HAK ¢

o ¢ > 0? oer

A J

Pemurs ypaBHeHHA

DEkx+b=c¢c

4 Y

PemuTs ypaBHEHHE YpaBHeHHE He
i 2)kx +b=—c kx+b=0 HMeeT pelleHuit

v v v

Banucars OTBeT

PaccmoTpum Teneps Gostee ciokHOe ypaBHeHue Buga | ax + b | =|cx + d |, roe a, b,
¢, d — Hekoropsle uncna. CHavasa pasbepeM pelleHVe KOHKDETHOI'0 YPaBHEHHMS TaKOTO
THIIA, a 3aTeM 3anuineM OOLIuil aJrOpHTM.

Iasa 6, §1, n.2
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Samaua 2.
Pemute ypaBuenue: | 2x — 5 |=|3x + 6 |.

Pewenue:
CDI‘JI&CHO onpeneJaeHnr MO}],YJIH y}caaaﬂnoe paBEHCTBO BO3MOKHO B CJIBJ.IYIOIE[HX CJIY‘

yasgx:

1) 2x — 5 = 3x + 6; 2)2x - 5=—-(3x + 6);

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

3aMeTHM, 4TO ypaBHeHHMSA 1) ¥ 3) paBHOCHJIbHBI, 3HAUHT, OHH HMEIOT OJNHAKOBBIE
KOpHH. AHaJOru4HOe HaOJI0AeHNe MOXKeT ObITh CAeJaHO OTHOCHTEIbHO ypaBHeHu: 2) u 4),
3Ha4uT, A pellleHAA MCXOAHOIr0 ypaBHEHHA HAM AOCTATOYHO HAHTH KOPHH JBYX ypas-
geumit 1) u 2):

1)2x-56=3x+62x-3x=6+bo —x=11 < x=-11;

D2x-5=-Bx+6)=>2x-5=-3x-62x+3x=5-6=5x=-1<x=-0,2,

Omeem: {—11; —0,2}. .

OO61uii aJIrOpUTM pellleHHUA TAKUX YPABHEHHI MOKHO 3aIIMCATH CIAEAYIOIHM 06pasoM.

AnropuTM pelieHMs ypaBHeHMA BuUHA |ax + b |=|cx +d |,
e a, b, ¢, d — HeKoTOpHIe YHCIA

1. Haiitu KopHM ypaBHeHudA ax + b = cx + d.
2. HaiiTu KopHEM ypaBHeHHA ax + b = —(cx + d).
3. B orBere 3anucaTh MHOMKECTBO HANJAEHHBIX KODPHEH.

JluneitHple ypaBHEHHS C MOAVJSMH MOI'YyT HMeTh 0Ojiee CIOXKHBIM BHJ, HaIpHUMep,
BKJIIOUATH BOJiee ABYX MOIVJIel, CONepIKaTh BhIpAKeHUs BHe 3Haka moayiad. [Ipu perrenunu
TAKUX YPABHEHUN CHAYaJIa BBIAEJAIOT IIPOMEKYTKH, HA KOTOPHIX BhIpaXKeHHUd II0J 3HAKOM
MOJYJIS HE MEHSIOT CBOM 3HAK, & 3aTEM YiKe MIIYT PelleHHA Ha KaJAOM M3 BbIJEJIeHHBIX
IIPOMEIKYTKOB.

3amaua 3.
Pemure ypaBaenue: | x — 1|+ | x + 4| = 5.

Pewenue:
CH&‘-IBJI&, NOJIb3YACE OnpenesieHHeM MOIOYJIA, 3anyiieM, UTO 03HAYAIOT BHEIDAXKEHHUA,
cozep:Kallpe 3HAKH MOJIYJIA.

x+ 4, ecan x 2 —4;

-1|= x—1, eciu x 2 1;
[ = -x—4, ecnu x < —4

1-x, ectn x <1 |x+4|=<[
Touxku 1 u (—4) pas3GUBAIOT YHUCIOBYIO NPAMYIO Ha TPY IPOMEKYTKa:
(=005 —4), [-4; 1) m [1; +0).
OrMeTHM BBEIZleJIeHHBLIE IPOMEKYTKHM HA YKUCJIOBOM IIPAMOIL:
[-4; 1)
-4<x<1

Jucaoesie (—o0; —4) [1; +o0)

npomeMymru x <-4 x21

(= S
Y

. }
-4 (0]
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Ha KaXI0M M3 YKasaHHBIX OPOMEKYTKOB JaHHBIE BBRIDAYKEHHA C MoOoyJieM MOMHO
sanucarh 0e3 3HaKa MOOYJIA:

IIpomexyTKH
(—00; —4) [-4; 1) [1; +00)
BripaseHus
|z =1 1l = &3 1, = g3 z=1
| x + 4 -x — 4 x+4 x+ 4

ByneM HCKATH pellleHHe HAIlero ypDaBHEHHS HA KaXKAOM M3 BBIIENeHHBIX YMCJIOBBIX
IIPOMEIKYTKOB.

1) x < -4, uau x € (—o0; —4)

Ha arom npomeskyTke | x —1|=1-x,a|x +4|=—x — 4. 35aUuT, UCXOJHOE YPaB-
HeHHe MOKeT OBLITH 3aIlMCaHO B BHE:

l-x+(-x-4)=>501-x-x-4=5c-2x=8 x=-4.
OaHaKO MOJIYyYEeHHOE YHCI0 —4 He IPHUHALJIEKHT PACCMATPHBAEMOMY HPOMEMKYTKY:
—4 ¢ (—o0; —4). ITosroMy Ha JaHHOM NMPOMEXXYTKe YPaBHEHWE He UMeeT KOPHEeMH.
2)-4<x<1l,nmx e[-41)
B aroM cayuyae ypaBHeHHe MOMKeT ObIThL 3allMCaHO B BHJE:
l-x)+(x+4)=61-x+x+4=50-.x=0.

IMosyyeHHOe ypaBHEHHE BePHO IPH J0boM 3HayeHUN x. CieoBaTesIbHO, J1H000€ YHCIIO,
IpUHAAIe:Kalee 1poMexyTky [—4; 1), ABadeTrca KOPHEM HMCXOJHOTO ypaBHEHH.

3)x =21, nam x € [1; +0)

Ha manHoM IpoMe:KyTKe YDaBHeHHWe NMpPUHUMAeT BUM:
x-D+(x+4)=6o0x-1+x+4=52x=2<x=1.

U rak xak 1 € [1; +20), To uncyno x = 1 ABAAETCA KOPHEM HCXOZHOrO YPABHEHHA.

Taxum 0BpazoM, MHOMKECTBO KOPHeH MCXOAHOTO YpaBHeEHWA HpeAcTaBaseT coboi
obbeMHeHNEe BCeX YMceN MoJyuHTepBana [—4; 1) m yucaa 1, TO eCThb YHCIOBOM OTPE30K
[—4; 1].

Omegem: x € [—4; 1].

3aMeTUM, 4TO IIPH PeNIeHHH 38JaYl MBI UCIIOJb30BAJIH UHUCJIO-
BYIO IIPAMYIO JIUIN JIJIST TOTO, 4TODBI ONIpeNeTUTh Ha Hell B3aHMHOe
pacooJioskeHne uucela (—4) 1 1 ¥ MOHATH, Ha KAKHAe YHUCJOBBIE IPO-
MEKYTKH 3TH YHCcaa pasbuBaoT BCH YUCI0BYIO npamylo. Ilosromy
PN PelleHWH ypaBHEHMIH ¢ MOAYJAMH B JaJibHeHIneM MbI Oyzem
HCIIOJB30BATh <«YIPOIIEHHYIO» MOJeJb YHCJA0BOH mpamoil. Ha
3TOHM MoJesu MBI OyJeM OTMeUaTh JIMINL B3aMMHOE PACIIONIOXKEeHIe
WHTEPeCyIONIUX HAC TOUEK OTHOCHTENbHO APYTr Apyra U He Byaem
(pUKCUPOBATE TOUHBIE KOOPAWHATHI JAHHBIX TOYEK.

0600miaa pacCMOTPEHHBIM HAMHE CIIOCO0 pelIeHUd YPABHEHUA ¢ MOAYJIAMU, [IPUXOLUM
K CIeAVIONIEMY AJI'OPUTMY.
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AnropuT™M peleHHA YypPaBHEHHMS ¢ MOXYJIAMM

1. HaiiTy B ypaBHeHMH BCe BBIDAyKeHHUs, COAEDIKAIIHECH [I0J 3HAKOM MOZYJA.

2. IIpupaBHATL KaKA0E U3 OTUX BHIPAKEHUN K HYJIIO U HAWTH KOPHM MOJYYEeHHBIX
YPaBHEHHIA.

3. OrmMeTuTh HalleHHBIe KOPHH YPABHEHHU HA «YIPOIIEHHOMW» MOJEJIH THCIOBOIMH
IIPAMOH M OIpeJeJIUTh HellePeCceKalIUecsd YUCIIORLIE TTPOMEXXYTKH, Ha KOTODhIe
JaHHBIe TOYKHM Pa3dHMBAIOT YHUCJIOBYIO IPAMYIO.

4. IIpoBepHuTh, YTO 00OBEANHEHNE HANACHHBIX YMCIOBLIX IPOMEKYTKOB COCTABJIAET
BCIO YHCJIOBYIO IIPAMYIO.

5. YcraHOBUTD /1A BCEX YHCJIOBHIX MPOMEKYTKOB, YeMY PABHO 3HAYEHHE KarKI0ro
MOAYJA — CAMOMY BbIDasKeHHIO, COTEP:KAINeMyCA MO/ SHAKOM MOZAYJA, UIXA BhIpa-
: JKeHWIO, IPOTUBOIIOJIOXKHOMY eMy.

6. Jlis KaMIoro YHCJI0BOTO IPOMEMXYTKA 3alIMCaTh U PEIIUTh HCXOJHOEe YDaBHEHHe
0e3 3HAKOB MOJYJIA.

7. IIpoBepuThb, YTO MOJYYEHHbI€ KOPDHH NPUHALIEIKAT YHCIOBOMY IIPOMEXKYTKY,
JUIA KOTOPOro ObIIO 3amucaHo ypaBHEHHE.

8. B oTBere 3anucaTh MHOMKECTBO BCEX MOJYUHMBIIMXCA KOPHEH.

©00
PaccMOoTpUM, KaK ¢ IIOMOINBIO AAHHOTO AJTOPHUTMA MOKHO PEIIMTh Gojiee CIOKHBIE
yPaBHEHH S, COJepPIKaIHe MOAYJIH.

3anaua 4.
Pemure ypaBHeHHE:

x—2|+|x+6|-|-x-9|

Pewenue:

1. ITox 3HAKOM MOAYJIS HAXOMATCH BHIDAYKEHHA: X —
2. HaiineM KOpHM VpaBHEHHM:

x—-2=0 x+6=0 -x -9
x =2 x =-6 x=-9
3. OrmeruM HalileHHBIe KODHHM YDABHEHHI HA <«YIPONIEHHOH» MOJEJH YHCJIOBOM
! mpaAMOM M ompejes MM HelepeceKaloluecsa YHUCJIOBBIe IPOMEKYTKH, HA KOTODbIe JaHHbIE

ypcJia pasdUBAKT YUCIOBYIO HPAMYIO.
[ ]

1
Yucaoswvie (—o0; —-9) : [-9; —6) : [-6; 2)
npomexcymeu x <-9 1 -9<x<-6 1+ -6<x<2

-9 -6

4. IIposepuMm, uTo o0 beguHeHNEe HaWAEHHBIX YHCJIOBEIX IIPOMEKYTKOB COCTaABJAET BCIO
YHCJIOBYIO IIPAMYIO:

(=005 =9) U [-9; —-6) U [-6; 2) U [2; +00) = (—00; +00),

5. YeTaHOBHUM JJIA BCeX YHCJOBBIX IPOMEKYTKOB, YeMy DAaBHO 3HaUeHHe KaXKJOro
| Moayas. g 3TOr0 MOKHO BOCIOJIB30BATHLCS OIpelesIeHHeM MOAYIA KaXKAOTO M3 BHIpA-
| KeHWUIA.
|x-2]|= x— 2, ecqm x 2 2;

2—-x,ecan x < 2

[2; +0)
x =2

=
>

@ - - - -

x +6, ecitm x 2 —6;
-x—6, ecitm x < -6

|x+6|={

|- _9!={x+9,ec.rmx>—9;
* -x—9, ectm x < -9
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ITonyuenHEIe pe3yJLTATEI 3alIMIIeM B Tabiauie:
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IIpomexyTRM
(—0; -9) [-9; —6) [-65 2) [2; +0)
Bripaxenus
|2 - 2| 2-x 2-x 2—x x-2
| x+ 6| =3 = (] =53 = (i x+6 x+6
| =x -9 | -x -9 x+9 x+9 x+9

6—7. Teneps s Ka’KJOI0 YHUCIOBOTO IPOMEXYTKA 3allUIIEeM H PeIlUuM ypaBHeHHe,
PaBHOCHJILHOE MCXONHOMY W HE cojiep:kallee 3HAKOB MoAyiaa. Kamabli M3 MONyUYEeHHBIX
KOpHeil IpoBepAeM Ha NPHHAJJIECKHOCTh PACCMATPHBAEMOMY YHCJIOBOMY IPOMEKYTKY.

3) 6< x<2 uma x € [-6; 2)
2-2)+(x+6)—-(x+9)=-2x-T
2- 4+ X +6-x-9=-2x-1T
~x+2x=-2-6+9-7

1) x <9, unu x € (—°°; —9)
2-x+-(x—-6)-"(xx—9=-2x—7
2-A-x-6+£+9=-2x-1T7
-x+2x=-24+6-9-17

xr = =12 x=-6
=12 € (—o0; -9) -6 € [-6; —2)
x = —12 — KOpeHb ypaBHEHHA x = —6 — KOpeHb ypaBHEHHA

2)-9< x< -6, um x € [-9; —6)
C-x)+(—x-6)-(x+9)=-2x-7
2-x—2xx—-6—-x—9=-2x—1T
-3x+2x=-2+6+9-7

x=-6 x=—5

—6 & [-9; —6) Her xopmueit —%;{[2; +00) Her kopHeit
Taxum o6pazom, KOPHAMY HAUIero YpaBHEHHUS SBIATCA X = —12 m x = —6.

8. Omaem: {-12; —6}.
@ 1) Hajinure paccroaEue oT Hayasua KoopausaTt O 10 Touek A U B KoopAuHAT-

HOH mpAMOI:
a) A(3), B(8); 6) A(=3), B(8); B) A(3), B(-8); r) A(=3), B(-8).
2) Kax ¢ moMompsio MOAYJIS MOXKHO 3allMCATE PACCTOSIHHE OT To4eK A u B xo Hayaxa
KoopauHaT?

4) x 2 2, unmu x € [2; +0)
x-2)+(x+6)-(x+9)=-2x—-1T
x~2+’;{+6—,{—-9=—2x—7
x+2x=2-6+9-7

3) Banumure ¢ MOMOINBIO 3HAKA MOAYJA PACCTOSHHE MeKAY ToukaMu A u B U BHI-
YUCJIUTEe ero.

364' Haiigure 3HaYeHHEe BBEIPAKEHHA:

a)| =5 |+ |-T] r)|-3,2 | |2]; ®) | -L1]-|=5]:11;

6)—14,2|+[3,6; n|-6,4|-1-0,5); 3)3,9:|-1,3|-|4,1];

B)—|[1,8|-[-3|+|-1,5]; €)|81]:[-3}; n) [ =7,6[-|-7|:]-19].
@ Pemure ypaBHeHHe, IONB3YACH ONpejeseHueM MOAYJIA:

a)| x| =5; B) | -z |=2,1; m|2a|=0; x®) | d|=-T;

6)|y|=-4 r)| —-t|=-8,4; e)| -3b|=0; 3) -| 2,1s | = 3.
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1) Pemnre ypaBHeHHe, cojepikaiiee IMePeMEHHYIO M0 3HAKOM MOJYJIA:
a)|x—4|=2; 6) | 2¢+ 9| =-1; B) | -3 —-6x|=0.
2) IlpeasozxuTe CBOH AJTOPUTM DelleHN:A ypaBHeHudA | kx + b | = ¢ mpu k # 0, a 3aTem
CPaBHHUTE €ro C ajiropuTMOM, NpeJIoKeHHLIM B yueOHHKe Ha cTp. 77.

362' HaiiinTe KODHH YpaBHEHHA:

a)[3x+5[=2; r)|3+2a|=-4 ®) | u+6—4u|=3;
6) |2y — 7| =5; ) —|3c—-18|=0; 3) | -3-56d+11|=12;
B) | -3 -5z |=0; e) —| —6b -4 |=3; n)—|6k—-2+Tk+1-3k|=-T.

JlokakuTe, 4TO:

a) uyncno (—2) ABIAeTcA KOpPHEM ypaBHeHHsA | x — 3 | = 5;
0) uucsao 1 He ABIAeTCA KOpPHEeM ypaBHeHus |y +6 |=|3 -y |;
B) ypaBHeHMe | a — 2 | + 1 = 0 He ©UMeeT KOpHeii;
r) ypaBHenue | 5b | = | 5b + 10 | uMeeT eMHCTBEHHBIA KOPEHD;
A) ypaBHeHuEe | ¢ — 4 | = | 4 — ¢ | umeer 1o menbinel mepe 10 xKopHeil;
e) ypaBuenue | 2d — 7| = | d — 2 | ©MeeT DOBHO ABa KOPHA.

E HailiguTe KOpHH ypaBHeHHA:
a)|lx+12|=|x-10|; #)|4a—-5|=|3a +6|;
0) [y -8|=|4-y}| 8) [ 106 — 27 | = |20 - 4b |;
B)|z2+9|=—2+38|; u)—|Tce=6-5|=—-4-8c+2-¢|;
r)-|s+5|=|-s-5|; K)|[12d + 16 - 8d |=|5—-4d + 3 |;
n—3-r|=-r-=61| n|3m+12|=—-8m+3-9m - 7 |;
e)|15—t|=|t—-15; M)—| 14 -5n-10+8n|=—-|6 —4n +n - 10 |.
Ilpn Kaxknx 3Ha4YEeHMAX IIePeMEHHON paBHbI 3HAYEHHA YKA3aHHBIX BbIDAYKeHMH?
a)|7Tx—-1|n|3x+4|; B)|bz+2|m|bz—-2]; mn|12+2b|u—-{b~-1]|;
0)| 2y -9 |u|dy+3|; r)|83+8a|lu|-8a-3]|; e)—|8+c|u—| 10— 3c|.

371} Ilpu xaxux 3HAUEHUAX MEPEMEHHOI:

a) 3HAUYeHHe BhIpasKeHusdA | a — 7 | paBHO 3;

6) sHauenue BeIpaskenus | 28 — 4b | paBHo —5;

B) 3HAYEHHe BhlpasKeHud | 2¢ — 6 | paBHO 3HaYeHWIO BhIpa)KeHudA | 3¢ + 3 [;

') 3Ha4YeHUe BbipaxkeHusd | 5d + 4 | IPOTHBONOJIOKHO 3HAYEHHIO BrIpaKeHud | 2 — 9d |?

372 CocTaBpTe ypaBHEeHHE W PEIIUTe 3a7ady:

a) YacTHoe ABYX palMOHAJIbHBIX YMCEJ PaBHO 2, IIPH 3TOM OJHO M3 3THUX YHCeJ Ha
8 doapme gpyroro. Haligure atu umcia.

0) PasHocTh ABYX pamHOHAJLHBIX YHCEJ pPaBHA 3, IIPH dTOM MOAYJb OJHOTO M3 3THX
yucesa B 2 pasa Goabine MoxyJiad gpyroro uuciaa. Haiinure atu yucsa.

B) CyMMa IBYX PaIHOHAJLHBIX YHCEJ paBHA 8, IPH 3TOM MOAYJbL OZHOT'O W3 3THX
yucesd B 3 pa3a MeHbIlle MOAVJIA Apyroro yucia. Haiaure aTe 4mcaa.

r) OxHO panuoOHAJIBHOE YHCIO0 Ha 5 OosblIe APYyroro, Py 3TOM MOAYJIb OXHOTO M3 3TUX
ymces paBeH MoLyao apyroro. Halaure ot umncia.
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57

374

378

379

HaitnuTe KOpHW YpaBHEHHSA:

a)lx—1|+]x-3[=2; MI7T-ql+tlg-6[=4
6)|y+5|+|y—-2|=7; e)—l4+r|—|r+11|=1T;
B)|2|—-|z2-2]|=3; w®)|9—-s5|—-|11—-8|=10;
N|p-6|-[p-4|=5; 3)[8+t|[-|4—-t]|=-6.

Hokaxxkure, 4To:

a) uucno (—1) gBasieTca KopHeM ypaBHeHuda | x — 3 |+ |x + 4 [ =T;

6) uncsno 2 He ABNAAETCS KOPHeM ypaHeHus | 2y — 1| - |y +3 | = 2;
B) ypaBHernme | 2a + 5 | = | 4 — 2a | + 1 He Hmeer APYruX KOpHe#, kpome a = 0;
r) ypasHenue | 3z — 8 | = | 83z — 2 | = —6 umeer mo kpaiiHeil Mepe 5 KOpHei.

Pemnre ypapnenue:

a)|dx—-4|—-|6x-9|=1; w)|2x+2|-1=|2x+1]|—-1;
6)|1-4y|-|3y+9|=25; 3) |2y -4 |+4=3-|Ty+13|;

B)| 5 —-12z |+ | 52+ 18| = —-T; n)|4z2-3|-T=2-|12 + 4z |;
r)|2t+8|-|7T-t|=-1; K)3-|83-5t|=4-|5-5t|;
R)|da+4|=2+|3a—-6]| n|2a-5|+T=|a+ 8|+ 4;
e)3—-|2b-2|=|5-2b|; M)|6b-4]|-2=3+|2b+ 9]
HUmeer 11 ypaBHeHHe KOPHHM IIPpHM yKasaHHOM 3Ha4YeHWH a?

a)|3x—a|=|2x -3/, ecin a = 3; r|2p+6-a|=|2p+6| ecaua=-2;
0)|y+2a|=|y+ 8|, ecmua=-2; nN|3¢g—a|=|5¢—2~-2q|, ecia a =-9;
B)|b5z+38|=|5z+2a|,ecmrua=-1,5; e)|6r—-3—-38r|=|3r+al, eciua = 3.

IIpn kKaKux 3HAYEHUAX NEePEeMEHHOM:

a) 3HauyeHHe BhIpaKeHMd | 2x + 4 | Ha 3 GoJsibIe 3HAYEHUSA BBIPDAXKeHHUd | x + 5 |;

0) sHauenue BhipaxkeHusi | 12y — 6 | Ha 7 MeHbIe 3HaueHus BuIpaxkeHus | 5y + 20 |?
Hajigure KOpHM ypaBHEHUA:

a)|x+8|+|x—-8|+|x+2|=1; r)la-16|+|a-21|+|a +19|=-T;
) [y-5|-|ly+1|+|y-4|=-2 @W|b+T7|-|11-b|=|b+4]~-6;
B)|z+4|-]|]z-6|-|z2+9]|=25; e)le—-12|=4—-|e—-2|+|ec—3]|.
HokaxkuTe, 4T0 JAaHHOE YPABHEHWE HE MMeeT KODHEeMH:
a)|3x—-6|+|8x—-4|+|5x+10|=3; 1r)6+|Th-5|=5-|20+T|—-|4-15b|;
0)|4y+1|—-|2y+5|+|6y—-12|=-4; m)—-|T-6r|—-|9r+5|-|4r—-9|=35;
B)|22+ T |—|52—-12 |- |32+ 9|=4; e)|7t—-21|+|9—-36|+ |11t + 22 |=-1.

IIpn kakux 3HAUEHUSAX NEPEMEHHON YKA3AHHBIE DABEHCTBA SBISIOTCH MCTUHHBIMH
BBICKA3BIBAHUAMHU 7

a)|bx+ 10|+ |6x—12|=|9x + 3 |; B)|62—-2|=|22+1|+|42-8|;
6)|6a+3|-|18-2a|=|4a+12|-2; r1)6-|bd-1|-|2d+3|=|2d-T7|
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1381 Moxamure, uro nanmoe ypassenne umeer He Memee ZIECSTH PeleHwii:
a)|dx—-12|-[3x-1|=|11-2x|; B)|2c—9|+T7=|9—-6c|—|4c—-T};

_ 6)|8-38y|-|1ly-4|+[3+8y|=-1; 1r)|3t+5|=|1-6t|—|6-3¢t|

3821 Pemnre ypaBHeHHe:
a)|lx+4|+|x-1|+|x+2|+|x-2|=38;
) |ly-T|-|y+2|+|y-3|-|y+5|=-6;
B)|z+3|-|2-9|-|2+T|+|2+8|=138;
r)|s+2|-|s—-4|—|s+11|-|s—-14|=T;
Dla~-17|+|a-3|+|a+1]|+|a+12|=—4;
e)|b+5|-|8-b|—|4-b|=|b+T|-6;
K)|e-1|=9—-|¢e—-3|[+|e~-2|+|c—-6|;
3|p+8[-[p-T|=|p-11|-|p-6|+14.

3831 Haiigure xopHu ypaBHeHus:
a)|2x+6|—-|8x—-9|+|5x+5H|+|4x—6|=5;
6) |3y —12 |+ |2y +6|+|4y—-6|—|5y+8|=4;
B) |52+ 15|+ |22-T|—-|62+6|—|Tz+14|=9;
r)|5a—-20|+|9a—-4|+|6a+1|+|T7a+ 15]|=-12;
m|3+1|-|4-2b|-|6-12b|=|4b+ 8|~ 1;
e)|4c—1|—|5c—10|=|8c— 12|+ |Tc+ 14| - 48.

=

38@ Haiinure BCce 3HAUEHUSA X, VAOBJIETBOPSAIOIIUE YDPABHEHUIO:
a)|x+al=2; 6) | x —p|=6; B)| Tx —c|=4; r)y|dx+d|=-9.
@ 385' BriunciauTe panuoHAJBLHBIM CIIOCOOOM:
254 - 399 — 145 11,2 1018 (1.3 558 .15
2) 954 T 399 - 253 ) 273 t 25 - 1857 - (1657 - 5) : 10
630 - 137 + 2 | 5 . old (937 ..9) 549 o507
6) 316 + 315 - 136° r) Tg5 - 853 " (58 ~ 165g) : 2155 * 2875

386 a) Ilenoe unecno a kparso 7. MoskeT 71 oCcTATOK HpU JeJIeHHM 3TOro umciaa Ha 14
OBITH paBeH 57

0) Ilenoe uncno b npu genenuu Ha 36 naer ocraTok 3. Haliure ocTaToK Npu JeIeHHH
yucnaa b va 2, 3, 4, 6, 9, 12.

B) Hueno m — yeTHoe, a YHCI0 n — HeueTHoe. Kakoi ocTATOK NpH JEJeHHH HA 2 Jai0T
gyuecna: m? + n, m + n?, m? + n?, m? — n??

Ha roopauHATHON 1i1ocKocTH OXy NMOCTPOITE MHOMKECTBO TOYEK, KOOPAHMHATHI KOTOPBIX
V/J0OBJIETBOPAIOT HEPABEHCTBAM:

a) x> 5y <-2; B)-5<x<6;2<y<9 nNx<-4;-2<y<7T;

6) x < -1;y > -3; r)4<x<9y>-6; e)[x[<5;5|y|>3.
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E YHDOCTHTG BhIpaxeHue:
a) a — (5b + (3¢ — 3a — (a + b)) + 2a — (b + 3¢));
6) 3x + 4y + ((x + 2xy — y) + (2x + 2xy — (—4xy + 3y)));
B) (2m — 3n + k) — (25 — (4n + 3s — (3m + 2k)) — m — (k — s));
r) 6p + (4p — (Bq — (2p + 49) — 2q)) — (7g + (9p — (3¢ + 4p) + 8q) + 6p).

389} Pasnosxure MHOrOUJIEH HA MHOKHTEIH:

a) a® — 2a’b + b%; n) n® — 6np + 12np* — 8p%

6) 9p'° + 30p’¢® + 25¢'% e) 8x° + 60x%2 + 150x22 + 1252%;
B) 49x* — 255 x) 27x° — 8y°

r) 4m® — 81r*n%; 3) mn® + 64p°q°.

390| Yucna 1712, 1807 u 1940 garoT OAMHAKOBBIE OCTATKM IIPHU JeJIEHMM HA HEKOTODOE
HaTypaJbHOE Yucjio, bosbiiee 1. Yemy paBHO 3TO HATypaJbHOE YHCIO?

1
391} a) Apromobuancr 3a 3 yaca mpoexair 5 UACTh CBOETO MyTH. CKOJILKO BpeMeHH IIocJe

1
2TOro OH JOJIKeH exaThb, 4TODBI eMy OCTaJIOCh IIpoexaTb Z qacTh IIyTH, €CJIX OH egeT

C MOCTOAHHON CKOPOCTHIO?

0) IToesn, pBUrafckh co cpegHel ckopocteio 60 KM/4, npoexai paccToAHNE MEXKILY ABY-
msa ropogamu 3a 10 yacos. Ha cKobKO KM/Y JONMKHA YBEJIHYUTHCA CPEJHAA CKOPOCTD
noeszna, uToObl PACCTOSHHE MEKJY 9THMH I'OPOAaMH Ioes] Impoessxkas 3a 8 uacos?

B) [Ina toro uro6b! npoexaTh Ha aBTomMobuie 75 KM, Heobxonumo 4,5 nurpa OGeHsuHa.
Cronbpko morpebyercsa GensmHa, 4To0bI npoexaTb 650 KM, ecii U3BECTHO, UTO PACKOL
OeH3MHA [TOCTOAHHBIA?

r) Bpuraga us 5 3eMJIeKOIIOB BBIKOI&JA 38 8 4acoB KoTJaoBaH odbemom 20 m°. 3a
CKOJIBKO BPpEMEHH MOrJa 0bl BHIKONATH KOT/IOBAH obobsemoM 100 m® 6purajga us 12 sem-
JIEKOIIOB, €CJIX BCe 3eMJIEKONEl paboTaloT ¢ OAMHAKOBOM IIOCTOAHHOM IIPOM3BOAUTENb-
HOCTBIO?

392 Horaykure cieAyoOILie YTBePIKAeHNA:
T———
a) Ecnu pg + rs nenuresa Ha p + r, TO ps + qr TakKe genurcai Ha p + r(p, q, r, s € 7).

1 o Al
6) Ecnu umcio x — »  LeJIoe, TO YHMCJIO0 X° ~ 5 ~ ILeJIoe.

393 Hoxaxure, aro 1® + 2% + 3° + ... + 8% + 9% + 103 genurca va 11.

394 Pemure ypaBHeHHE:
a)|x+9|=4; B)|2-14|=8; n)|4a-12/=7; x)|8c~-6c+3|=-5

6)|y—4|=-9; 1)|11-¢t|=11; e)|9+2b|=2; 3)|5d+2d—4—-6d|=S3.

395| Haiigure Bce 3HaveHns X, YAOBIETBOPSIONINE YPABHEHTIO!
o
a)|lx—a|=2; 6)|b-—x|=-T; B) | 6x +c|=4; r)|9x —-d|=8.
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396

597)

398

399

400

401

402

403

86

HaiinnTe MHOMECTBO pelleHHil YypaBHEeHUA:

a)lx+7|=|x-9}; B)|z+8|=—2+12; n)-19% —-18|=-16 - 8b |;

) ly-5|=[11-y|; r)—(ba-1|=|-4a+08|; e€)|8+2—-4c|=|5+3c+4]|
IIpu xKaKMX BHAYEHHAX NTEePEMEHHOM:

a) 3HauYeHWe BeIpaskeHus | a + 7 | pasuo 6;

6) sHavyeHMe BRIpaskenus | 25 — bb | pasno 11;

B) 3HaueHMe BeIpaxkeHus | 3¢ — 18 | paBHO sHayeHuIo BeIpaxkenus | 6¢c + 24 |;

I') 3Ha4YeHue BeIpaxkernus | 21d + 35 | IPOTUBOIIOIOKHO 3HAUEHWIO BhIpaxkernus | 12 — 6d |?
ITpu KaxkKMX 3HAYEHUAX MEPEMEHHON DABHBLI 3HAUYEHUS YKA3aHHBIX BBIPAYKEHUH?
a)|6x—-3|m|dx+T7|; 6)|3y—-15|u|5-y|; B)|[92+27|u-|2+3|.

Haiaute KOpHH ypaBHEHHA:

a)|lx-5|+|x-2|=38; B)|9—2z|+|z+1]|=12;
G)|ly+4|+|y—-8|=2; r)—|6+¢t|-|t+12|=28.
Permure ypaBHeHUe:

a)|Tx—-2|+|5x+2]|=6; D|[3x+5|-2=|3x+6]|-3;
6)[3—-6y|— |5y +10|=4; e)|5y-2|+3=T7-|6y+ 12 |;
B)|9—14z |+ |11z + 19 | = -11; x)|[62-3|+8=5-|3+z|;
r)|3t+15|—-|4—-t|=-38; 3)9-|7T-2t|=8-|2-¢]|.

Ilpu xKakuX 3HAUEHUAX IepEeMeHHOMH:
a) 3HAYeHMe BBIpaxkeHUd | 4x + 5 | Ha 12 Gosblue 3HAYEHHAS BoIpaKkeHud | 2x — 3 |;
0) sHaueHue BeIpaskeHHA | 4y — 8 | Ha 2 MeHbIle 3Ha4YeHHUA BbIpaykeHus | 2y + 10 |?

CocraBbTe YypaBHEHHE H PeEIIHTE 3a4ady:

a) YacrHOe ABYX palMOHAJIBHBIX YHUCEJ PABHO 8, IPH 9TOM OZHO M3 3THX 4yHces Ha 21
GoJsipire apyroro. Haiigure atu uucaa.

0) OxHO U3 JBYX BaraflaHHBIX PallMOHAABHBIX umcesa Ha 10 Gojblue APyroro, a cymMma
ux moxyJseil pasHa 16. Haiigure ot umcia.

Haiigure KOpHH ypaBHEHHS:
a)|x+3|+|x-1|+|x+5|=8 B)|z-14|+|z-9|+|2z+18|=-5;
6)|ly-6|-|y+4|+|y-7|==7; 0)|t+6|—-|5-¢t|=|t+T7|-11.

Ilpu KaKHX 3HAYCHHAX NEePEeMEHHON YKasaHHble PABEHCTBA SABJISIOTCA MCTHHHBIMHU
BBICKA3BIBAHUAMH 7

a)|2x—8|+|8x—18 |+ |Tx+14|=388 B)|32+9|—|12-42z|=|5z+ 2| 4;
6) | By +4|—|8y+21+|Ty—28|=-2 1)|4t-20|=8—-|9t—-2|+|10t-7|
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405

412

PemnuTte ypaBHeHUe:
a)|lx+9|+|x-3|+|x+T7|+|x—4|=8;

) [y -5|-|y+4[+ly-1|-|y+2]|=-6;
B)|z—14|+|z—-13|+|z2+12|+|z+11]|=-10;
r)|t+4|-|t-6|=6-|t-8|+|t—-2];
1) |4x +16 |- |Tx - 14|+ |6x + 12|+ |3x -9 | = 57; -
e)|8y—24|+|2y+ 10|+ |5y -10|-|y+7|=11; <l
K) | 112+ 22|+ |82-15|—-|z+5|— |42+ 24 | = 32;
3)|2t-4|-|6t—-30|=7+|9t—-36|+|8t—64]|

a) Ilesoe uncno a kpatHo 9. Moker i OCTATOK ILPH JeJIeHHH 3TOro ymcaa Ha 27
o6bITH paBed 117

0) lesnoe uucao b npn gesnenun Ha 14 paer ocratoxk 8. HaliiuTe OCTATOK IIPU AeJIeHUU
ypcaa b Ha 2, Ha 7.

Ha xoopaunaTHOl nnockocTH Oxy MOCTPONATE MHOMKECTBO TOUEK, KOOPAMHATEL KOTOPHIX
YIOBIETBOPSAIOT HEPABEHCTBAM:

a)x > -3;y < 4; B)2S<x<9;-3<y<5h; mx>3; - 9<y<-2
6) x <5y <-1; r-8<x<-l;y<1; e)|x|>T7]y|<5.
YupocTaTe BhIpajKeHHE:

a) 8m — (bm + (Tm — (10m — 2m)));

6)a+ (4b — (a — (8¢ — 3b) + 2¢ + (a — 2b - ¢)));

B)x —(2y + (32 - 3x —(x + 2))) — 2x — (y + 32)); [ X ﬁ‘
r) Tp — (2p + (g — 3p + (5¢ — 2p) — 4p) — 29).

PasznoxuTe MHOrOUJIeH Ha MHOMKHUTEJIH: £ - | / /ﬁj
a) m® + ém’y* + 9y*; ) 27p® - 27p*q + 9pg* — ¢* Q:M

0) 4p'? — 20p2® + 252'%  e) 126n® + Tbn’m + 15nm? + m%;

B) 16n°® — 81m!%; x) 8x° + 125y5;

r) 16a%b? - 121c%d*; 3) 216a%x® — 125b6%°.

Yucna 257, 374 u 478 pamoT oguHAKOBBIE OCTATKY IPH JA€JEHUH Ha HEKOTOPOE HATY-
pasbHOe uucio, boabmee 1. HeMy paBHO 5TO HATypaJbLHOE YHCIO?

1
a) Ilexaps 3a 2,5 uaca BEIIOJHUI 19 UACTh HOJIYTEHHOTO 3aKas3a. CKOJIBKO BpeMeHH OH
JlOJIKeH IocJie 3Toro padoraTk 0 TOTO MOMEHTAa, KOI/la €My OCTAHETCs CesIaTh % YacTb

3aKas3a, ecjy OH paboraer ¢ NOCTOAHHOU IIPOMUIBOAUTEILHOCTEIO?

6) Ilnsa Toro utobbl ucneds 16 mopuwmii 6;1uHOB, Heobxogumo 4 sitna. CKOIBKO mOTpe-
oyercsa sul, 4wToOBl IPUTOTOBUTE 28 mopuuit 61uHOB?

Hoxaskure, uro 3% + 4% + 5% + .., + 8% + 9° + 10° genurcsa Ha 13.
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415 dersepo apyseit, Muma, Bamsi, [letss u Kouisi, chen BMecTe

413' PemuTe ypaBHeHue ax + b = 0, rue:

3.5 7 (;1 1 2 3

a=48-g—:62-ﬁ+1—-(1—--1-—14:28); b=(——2—+5%—63)'15.

94 2 3 2 3

¥

413 IBeHAANATH ITKOJLHUKOB CheJIXd HA IpasiHuke 44 mm-
' pokHBIX. Kamaplii MaJbuyHK Ches 0 4 NHPOMKHBIX, a
Kasxkjaa geBouyka — mo 3. CKOJBKO NHPOXKHBIX HA 9TOM Ipasp-
HUKe CheJIA JAeBOYKH?

55 KoH(eT, IpH 3TOM KaKIbI U3 HUX CheJ XOTs ObI ONHY KOH-
dery. Muma cwen Gonbie Bcex KoHbper, a Baaa u Ilera ceenn
BMecTe 35 KoH(peT. CroabKO KoHbeT chens Muma?

3. Pemenue JuHEHHBIX ypaBHEHUH B IEJBIX YMCJIAX¥

88

Mamemamuka asearsemca omuio0b He moabKo denom paccydia,
HO U cywecmeenHbLM 00pasom — desom parnmasuu.

@enukce Kaeiin (1849-1925),
HEMGHKHI"i MarTeMaTug

Ham yacTO IpHXOJHUIOCH CTAIKUBATHCA C T€M, YTO CaMble DasHhle IPAKTHYECKHE 3a-
a4y NPUBOAMIN K YPAaBHEHHMAM, B KOTODBHIX HEHM3BECTHBIE 110 CBOEMY CMBICJIY SABJAJJIHACH
OeJbIiMKH YHCIaMH.

YpaBHEeHENA, pPEelIeHUAMH KOTOPEHEIX ABJANIOTCA IEJble YHCJA, HHTEPECOBAJIH Y4YEeHBIX
eme B apeBHOCTH. Tak, B III Beke HOBOH ?pEI HMOABIAETCS COUMHEHHEe «ApHUBMETHKA»
anekcaHapuiickoro Mmaremaruka JImodanTa, KOTOpOoe CTAHOBUTCS NOBOPOTHBIM ITYHKTOM B
pPasBUTHH aJareOpsl U Teopuu uyuces. M He TonbKo moromy, uTo JuodaHT 37€ch BIepBble
BBOOUT OYVKBEHHYH) CHMBOJIMKY — #3BIK ajredpbl. B 9TOl KHuUre OH Ipejjaraer HOBbIE
croco0BI pemeHnda 3ajad, UMeIIHX 00IBIIOe NPaKTHYECKOe 3HAYEeHHeE,

B uem ke 0cOOEBHHOCTH 3a7a4, pacCMOTpeHHBIX [[umodbarTOM?

1. MaremarTu4eCKHMHU MOJEJISMH ero 3ajay sBIAITCA YPaBHEHHA, UMeEIOIIHe IeJble
Koa()puUIMEeHTHI, ¢ ABYMA K 0oJiee HEM3BECTHBIMH.

2. B sagauax Tpebyercsa HANTH Lejble PelIeHHUA TAKUX ypaBHEHHI.

ITo umenu [duodanTa ypaBHeHuS ¢ mensiMu Ko3ddumuertTamm, KOTopeie Tpebyercs
PEIIuATh B IENLIX YHACIAX, HAZBAIW AUOMAHTOBBIMU YPaBHEHHAMH.

PaccmoTpuM 3ajauy, NIPUBOAAINYIO K TAKMM YPaBHEHHUAM, U PEIIHNM ee.

3amaua 1.
BrYK cmpocua y 6a0yImIKH, CKOJIBKO el jeT. OHa OTBETHJIA, YTO €CJIH CIOMHUTH YHCI0
ee MOJHBIX JIeT U obe Iu(pHl #TOTO uymcia, To noayuures 83. Cronbko jger 6abymke?

Peuwenue:

IIyeTs ¥ — KOJIUYECTBO NECATKOB, a Y — KOJMYECTBO eJMHHI, YHACIa IIOJIHBIX JIEeT
6abymiku. IIpm aToM, Tak Kak X ¥ y — COOTBETCTBEHHO IepBas M BTOpas HuDDLI ee
Bospacta, To X, y € Z, 0 <x<9,0<y <9,



Tenepb MBI MOXXEeM 3anucaTh MaTeMaTHYeCKyK MOJeJIb Harmrei 3agadyu:

{10x+y+x+y=83 o _
x,yeZ, 0<x<9,0<y<9 » 10x +y =

HJ’[ﬂ pelleHMA NOJIYYEHHOT'O YpaBHeHHS BHa4dajle yIPpOCTHM ero.
10x+y+x+y=83 < 11lx + 2y = 83

3ameTnHM, 4TO 2y — YHCIO YeTHOe, a 83 — HeueTHoe. IIOCKOIBKY CyMMa ABYX YeTHBIX
yyces BCErja 4ucJjo YeTHoe, To 11x JoykHO ObITh HEYeTHBIM, 4 3HAYUT, U YHUCJIO X — He-
YeTHOe.
Tax xax y = 0, To us ypaBHeHud 11x + 2y = 83 caenyer, uro 11x < 83. A IOCKOJIBKY
y<9, 70
11x=83 -2y 283 -2'9 < 11x 2 65

Takum obpasom, 65 < 11x < 83. HepaBeHCTBO COXPAHHUTCH, €CJIH KayKI0€ U3 YHCEJ
6
65, 11x u 83 mu1 pasgenum Ha 11, nosromy 5% < x< 7-1—1.

ITo YCIOBHID X — IIeJioe 4YHCJIO. I.IBJII:IMH penieHusaAMHA IIOJVYeHHOI'0 HepaBeHCTBAa AB-
asoTesd x = 6 1 x = 7. 1 Tak KaK Mbl BRIACHUJIH, YTO YHCJIO X — HEYEeTHOe, TO, 3HAUMT,
x = 7 ABIfAETCA €JUHCTBEHHBIM DelLIeHHeM HCXOAHOI0 YPaBHEHUA.

Teneps HalijleM COOTBETCTBYIOIee eMy 3Ha4YeHHe y. IJIA 9TOro MOACTABHM 3HaYECHHE
x = T B ypaBHeHue 1lx + 2y = 83. IToayuaem:

11-7T+2y=83 < T7M+2y=83<=2y=6<y=3

HaiineHHoe 3HaYeHWE Y YAOBJIETBOPSET YCIOBHSAM, 3aJaHHBEIM B MATeMATHYECKOH
momenu: 3 € Z u 0 < 3 < 9. CnemoBaTenbHO, PEIIEHUAMM HAMIETO YPABHEHUSA SABIAIOTCS
x=1T,y=3.

Omaem: 6abymrke 73 roja.

Pemas sagauy 1, Ham yaasoch He TOJABKO HAWTH HEKOTOPOE ee pelleHue, HO # J0-
KasaTh, YTO JAHHOE pellleHue efnHCTBeHHOe. OJHAKO YPABHEHHUS B IIeJBIX YUCJIAX YaCTO
HMEIOT HeCKONbKO perneHuii. UHOTJA B 3TOM ciydae 3ajiady MOMKHO DeIllUTh, OCYINeCTBIIAA
nepefop BCeX BO3MOMKHBIX BADHAHTOB.

3anaua 2.

Jns mepeBo3KH 3epHA HCHOJB3YIOTCA MEIIKH, B KOTOphle BXomuT JubGo 80 kr, mubo
60 kr sepra. CKOJIBKO HAJ0 3arOTOBUTH Te€X M APYIMX MEIIKOB AJA IePeBO3KH 1 TOHHEI
3epHa TAKMM 00paszoM, UTOOBI BCe MEINKH OBIIM MOJHBIMA?

Pewenue:

ITycrs monamoburea x memkoB o 80 Kr ¥ y MEIIKOB TI0
60 kr. Ilo ycnoBuio 3ajzayu x, y € ND. rpe N, — MHOKeCTBO
HEOTPHIIATEJBHBIX IEJbIX YHCEe.

SanuineM MaTeMaTHYeCKYH MOJesb HalleH 3ajadu:

80x + 60y = 1000

xnyNo ——Px=?y=?

Hawubonpmmm obmum genutenem uuces 80 u 60 asaserca uywmciao 20. Yucao 1000
penuarca Ha 20. ITosToMy MBI MOMeM ynpocTHTh ypaBHeHHe, pasgenus Ha 20 obe ero
YaCTH:

80x + 60y = 1000 < 4x + 3y = 50.

Fhasa 6, §1, n.3
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Teneps samernm, uro mockoasky y > 0, To us paserctsa 4x + 3y = 50 caegyer, 4To
4x < 50. Pasgenus obe yacTu JaHHOrO HepaBeHcTBa Ha 4, moayunM x < 12,5. U Tak Kak
o yciaoBuio ¥ € N, TO X MO)<eT NMPUHUMATH JHINb IeJible 3HAYEHHS U3 IIPOMEKYTKA
0<x<12.

C apyro#t croponsl, paBeHCTBO 4x + 3y = 50 MBI MOKeM 3AIMCATH B CJAEAVIOMIEM
BHIE:

4x+3y =50 4x =50 -3y 4x =48 -3y + 2= 4x =3(16 — y) + 2

9T0 o3Havaer, 4To 4x NpH AereHuH Ha 3 maer ocraTok 2. Cpeau mensrx x or 0 xo
12 raxum cBoificTBOM o6sanaloT JHUIOb uyuciaa 2, 5, 8, 11. 3HaunT, IepeMeHHAA X MOKET
IIPUHUMATE JHIIb CJeIVIOINNe 3HAYCHUA:

x=2,x=5,x=8, x=11.

Tenepp u3 ypaBHenma 4x + 3y = 50 mna ykasaHHBIX 3HAUeHHMI X HAliieM coOTBeT-
CTBYIOII[HEe UM 3HAYEHHA U.

x =2 x=5 x=28 x =11
4-2+ 3y =150 4-5+ 3y =50 4-8+ 3y =50 4-11 + 8y =50
y=1l4e N, y=10e N, y=6¢eN, y=2eN,

Tax kak Bce IIOJIyYeHHBIE 3HAYEHHUA }Y ABAATCA HEOTPHIATEJIBbHBIMH IEJBIMH 4YHUCIIa-
MH, TO BCe H&I':I,H;GHHLIE mapel X ¥ Y ABJAAKTCA pellleHHAMH Halmei 3ajgadu.
Omeem: MeIIKN MOYKHO 3arOTOBUTH YeThbIPbMA Pa3JIMYHBIMH cnocobamm:

KonnuecTBo MemKoB

Bung memkos

1-it BapuanT 2-if BapuUAHT 3-it BapHaHT 4-ii BapuaHT
Mewku mo 80 Kr 2 5 8 11
Memkn mo 60 kr 14 10 6 2

JInHelHBIE YPaBHEHHA C ABYMsdA IIePEeMEHHBIMHA X H Y, IIOJIyUYE€HHBIE IIDH PELIEHHH JBYX
pacCMOTpPEeHHEBIX 3amad, B Oﬁll'l;eM BHOe MOMHO 3alllCcaTb Tak:

ax +by=c,roea, b, c € Z.

Hcnonesyemblit HaMH AJFOPHTM PEIIEHUSA TAKUX yPaBHEHHWI B ODIIEeM BHJE MOIKHO
3aIHACATH CIEAVIOIIAM 00pa3oM.

: AJITOpHTM pellleHHs ypaBHeHHI BHAa ax + by = ¢, tne a, b, ¢ € Z,
| B IIeJIBIX UMCJIAX METOJOM Iepebopa

e
1

1. Hajitu obsacTu 3HAYEHNH IIEPEMEHHBIX.

2. Hcmone3ysa cBoiicTBa AEJIMMOCTH, HAWTH BCe BO3MOYKHBIE 3HAYEHHS OZHOHN M3
IIepeMeHHbBIX.

3. BeruucauTs COOTBETCTBYIONIME 3HAUCHHUS BTOPOH IIepeMeHHOIM!.

4. BriOpaTe M3 Hali[eHHBIX pPenIeHUN YpaBHEHUs Te, KOTOPHIE YAOBIETBOPSIOT
VCJIOBHAM 3aJaUMU.

Opuako Jajexo He BCerja IpH IOUCKEe IeJIbIX PEIIeHUI TAKUX YPABHEHHU! yAAeTCs BEI-
TOJHUTHE BTOPOH IIIAT — OTHICKATH 8C¢ BO3MOXKHbBIE 3HAUEHUS KAKOM-TH00 U3 MepeMeHHEBIX.
ITosToMy CIIEKTD 3a7a4, KOTODPhIE MOXKHO PEIUTh TAKWM CIIOCODOM, BEChMa OTPAHHUEH.
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Anexkcangpuniickuii mareMmaTuk [modant eme B IIl Bexe Halmeil spel OPpUAYMAJ U
ofocHOBaJ 00IIHil crroco0 MOMCKA IEJBIX pellleHWi JaHHBIX ypaBHeHui. Crnocod [[uohanTta
JlaeT BO3MOXKHOCTD IIOCJI€ HAXOMKAEHUSA BCEro JIMIIb OAHOIO MIPOU3BOJBHOIO PEIleHuA WC-
XOZHOTO YPaBHEHHA 3allHCAThL CPasy BCe OCTAJBHEIE €r0 pelreHus. A 9To, B CBOIO O4epelb,
I03BOJIAET CYI[ECTBEHHO PACIIMPUTE BO3MOYKHOCTH PEIIeHUs MHOTHUX 3a7ad.

e

IIpexx e yem omucarb JAHHBIN CIIOCO0, PACCMOTPHM J[BE€ TEOPEMBI, KOTOPHIE TO3BOJIAIOT
cpaasy ke OIpeJesInTh, MMeeT JIU LieJIble KOPHU ypaBHeHHe BUa ax + by =¢, rpe a, b, ¢ € Z,
i He umeeT. HanpuMep, HWMeeT M CMBICJ MCKATH IeJIbie KOPHU CHeAVIONINX YPABHEHMIA:

bx — Ty = —11, 4x + 6y = 9,
HJIH cpaay MOMHO CKas3aTb, YTO OHH HE€ MMEIOT I eJIbIX pemeﬂm‘i?

IlepByio U3 9THX TEOpPEeM MbI IpHUBeAeM 0e3 AOKas3aTebCTBa, TAK KaK AJA ee 060CHOBa-
HUS Y HAC [I0KA HEJOCTATOUHO MATeMATHUECKHX 3HAHWM, 3aTO BTOPYIO — CMOMKEM JIOKAa3aTh.,

Teopema 1. Ilenoe pemesue ypaBHeHuA ax + by = ¢, rje a, b, ¢ € Z, Bcerga cyuiecr-
ByeT, ecau ¢ genntca Ha d = HOIL (| a |; | & |).

Koadhdunuenrsr ypaBHerua 5x — Ty = —11 ynoBieTBOPAIOT YCJIOBHIO TeOPeMBbl 1:
neiicreurensuo, HOI (5; 7) = 1, a uneno —11, kak u moboe meoe 4ucjio, geaurcs Ha 1.
3HAYUT, Mbl Cpa3y MOJXeM CKasaThb, 4YTO ypaBHeHHe dx — Ty = —11 mmeer xorda Obl OgUH
HeJablii KOPEHb.

OpHako JaHHAA TeopeMa He IIO3BOJIAET CAeslaTh HUKAKHX BBIBOJOB 0 BTOPOM ypaBHE-
HUH, Belb ero K0apHIUeHThI He YAOBIETBOPAKT yeJIOBHIO oToil Teopemsbl: HOII (4; 6) = 2,
a yucyo 9 He genurca HA 2. B aToM cayuae HA MOMOLIB IPUXOIUT TeopeMma 2.

Teopema 2. YpaBHeHue ax + by = ¢, r1ie a, b, ¢ € Z, He ©UMeeT IeJIbIX PeIleHHH, ecIu
¢ He genutca Ha d = HOL(| a |; | & |).

Ioxaszamenvemeo:

Tax xax d = HOI (| a [; | b |), To uncna @ u b MoxHO npejicTaBuTh B BUje a = d - a,,
b=d-b,raea, b € Zunpuarom HOI (| a,|; | b,|) = 1. IlogcTaBum mosydyeHHbIe BbI-
pPaskeHHs Ui @ ¥ b B HCXOJHOE YpaBHEHHE:

ax tby=c & drax+d-by=c < d(ax+by)=c

JleBaAa dacTh NOJIyYeHHOIO paBEHCTBa AeJUTCH Ha d, 4 IpaBasdg — HET, TaK KakK II0
YCJIOBHIO € He [OeJIHUTCA Ha d. CJ]e,[IOBaTEJIbHO, Heé CYHIeCTBYEeT TaKHX ILeJblX X H Y, IIPH
KOTODPBIX 9TO PaBEHCTBO ObLIO GBI BO3MOKHO, UTO U TpeboBaIoCch A0OKa3aTb. VW

Tenepp Ha OCHOBAaHMM TeOpPeMbI 2, He pellas ypaBHeHHe 4x + 6y = 9, MBI MOXKeM
YTBep/JaTh, YTO OHO He MMEET IENbIX PeIlIeHH.

Takum o6pazomM, MBI HAYYHINACH 10 KO PHUIMEHTAM JUHEHHEIX YPAaBHEHHH ¢ ABYMS
HEU3BECTHHIMM CPasy BHIJEJATH Te U3 HUX, KOTOPEIe UMeIOT XOTA ObI OZHO IeJioe pellleHue,

Wnes noucka Bcex IENBIX PENICHUH YPaBHEHUIT pacCMATPUBAEMOr'0 BH/JA 3aKJII0UAETCs
B CJH€IVIOIIEeM: CHauajga HaJo HaWTH OJHO NMPOM3BOJIEHOE DEllleHWe HAHHOT'O YDaBHEHUA.
ITocne aToro, McnoaE3ys CBOMCTBA YPaBHEHMA W HallleHHOE DeIlleHHe, MOMKHO Oy/eT Bhipa-
3UTH 3HAUEHHUS X U Y Uepe3 HEKOTOPYIO eAUHYIO NIEPEMEHHYI0 BeaIuYyuHy (0obosHavyaemyro,
Hanpumep, k), IPpUHUMAIOIIYIO Ienable 3HaueHus. IloacraBisasa saTeM BMecTO K B 3aBH-
CHMOCTH X H Y OT E BCe BO3MOKHBIE IleJIble 3HAYEHHUA Rk, IIOJYIUM BCE I[eJEIe PellleHus
HCXOJHOI0 ypaBHEeHHUd.

IIpounnrocrpupyem obmuii cmocof momcka WmMeJblX peLIeHMH ypaBHEHMA BHAA
ax + by =c, rpe a, b, ¢ € Z, na npumepe ypasuenus bx — Ty = —11. MsI yxe ybequnuch
B TOM, UTO OHO HMeeT XOTA OvI oxHo pemenue. Ilonpobyem ero HaiTH.
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92

TlepeOupad pasjIudYHBEIe BapHAHTBI, YOeKIaeMCA B TOM, UTO OJHMM M3 pelleHHil JaH-

HOrO ypaBHEHMs SABJAETCH Iapa 4yucen x, = 2, y, = 3. [leficTBUTENIBHO:
5:2-7+3=-11 (ucTuHHO).

Teneps moJcTaBUM B MCXOJHOE ypaBHeHHe BMecTO uncia (—11) noiyueHHOe BBIparkeHne

52— 7+ 3 1 BBIIOJIHMAM IENOYKY PABHOCHUJIBHBIX MTpeobpa3zoBaHM:
9x—-Ty=95-2-7T-3 © dx—-5'2=Ty—-7-3 < d(x—2)="Ty - 3).

Tax xax HOJII (5; 7) = 1, To U3 IOJYYEHHOrO PABEHCTBA CJIEAYeT, YTO JJIA BCeX LeJbIX

X ¥ Y, ABJIAIONIUXCA PelIeHHeM MCXOJIHOTO ypaBHeHHUd, (x — 2) kpatHo 7, a (y — 3) kpar-

HO 5. IToaromy ecsu Mbl pasaenum obe YacTH MOCJEAHEro paBeHCTBA Ha 35, TO IOJIVIMM
B JIEBOII ¥ IpaBOM YacTH HEKOTOpoe mejoe uucio. O6o3HauuM ero k:

5x-2)-Ty-3) o 2 2-Y=8_p ek ez

x—2 y—3
Hposegeﬂnme npeoﬁpaaonaﬂuﬂ IMOKAasbIBawT, UYTO BbIPpamEHHA 7 151 5 PaBHBI

OZHOMY U TOMY JKe IIeJJOMY YHCIY k. A 3HAYHT, IPUPABHAB K UHCIY k Ka)XJ0e U3 BbIpa-
JKEHHUM, MBI CMOYKeM IOJYUYUTh MHOJKECTBO BCEX PEIIeHHH MCXOHHOTO YPABHEHUSA:

-2k o x=Th+2 L=3 _p o y=-sk+3.

Hrak, penmeHUAMU MCXOJHOTO YPABHEHHA SABJAITCA IMaphbl 4ucel Buja x = Tk + 2,
y =5k + 3, rae k € Z. IlpoBepuM, 4TO 3TH Naphbl YHCEJ AeHCTBUTEIbHO ABJIAIOTCA pelle-
HHAMH NDEpPBOHAYANbHOrO ypaBHeHudA bx — Ty = —11:

5(7k + 2) - 7(5k + 3) =-11; 35+ 10-35k - 21 =—11; -11 = —11 (ucTHHHO).

Hanpumep, npu k = 0 pemenusamu 6yayT ysKe M3BeCTHbIe HaAM 4ucaa x = 2, y = 3;
upu kB = 10 — uncaa x = 72, y = 53; npu k = —100 — uncna x = —698, y = —497 u 1. 1.
IloHATHO, YTO MPOCTHIM IIepeGOpoM, KOTODBI MBI HCIOJB30BAIH IIPW DEUIeHHU 3amad 1
U 2, MHOKECTBO pPELIeHW# HAHHOTO JUHEHHOI0 ypaBHEHHUHA IIOJYUYHUTH [IPOCTO HEBO3MO-
HO, TAK KaK Ka)XJOMy IeJOMYy 4YHcIy k GyJeT cOOTBETCTBOBAThL CBOA Iapa LEJBbIX X H Y,
VIOBJIETBOPAIOLINX HCXOAHOMY YPaBHEHHIO.

WHorga mo ycIoBHMIO 3aJaYd HA X M J HAKIAJBIBAIOTCA HEKOTODBEIe OorpaHUuYeHus. B
9TOM CJydYae IIOJyYeHHBIe BaBUCHMOCTH X W Y OT k OYAYT pellleHUAMH yrke He IpPH BCex
I[eJbIX 3HAUeHuAX k. [IoaToMy IS MOJHOTO pEelIeHHd 3aJavyyd U3 OrDAHHYEHUHA Ha X U Y
HaJ0 MOJYYHATh OrpaHMYeHns Ha k M HalTH Bce BO3MOKHbie 3HadeHud k. [locme atoro misa
Ka)KI0ro HaHAeHHOro 3Ha4YeHHA kK HaJ0 HAWTH COOTBETCTBYIOIIHE SHAYEHHUSA X H Y.

Hanpumep, ecqii B pACCMOTPEHHOM BBIIIIe YPABHeHUU 3HAYEHUA X U I JOJKHBI IPHHA-
anexarh npoMeskyTram —10 < x < 10, 0 < y < 20, rae x, y € Z, To k MOKeT NIPUHHUMATH
JIAING I[eJible 3HAUEHUA, VAOBJETBOPAIOIINE CAEAYVIONIUM HepaBeHCTBAM:

-10<x<10-10<7k+2<10 0<sy<200<5k+3<20

YMeHbIINM B IIePBOM HEpPaBEHCTBE BCE €ro YacTH Ha 2, a 3aTeM pasjesinM UX Ha 7.
Ha ocHOBaHHMM M3BECTHBIX CBOMCTB JEMCTBHUN C YMCJIaMM HEPABEHCTBO COXpaHHUTCA. AHa-
JIOTUYHBIE npeoﬁpasonam{a BBIMMOJIHUM CO BTOPLIM HepaBeHCTBOM:

“10<Thk+2<10 & -12<Th<8 & -—1%gk<1-}; & ke{-1;0; 1}
0<5k+3<20 < 3<B5k<17 & -2<k<32 & ke{0;1;2; 3

5 5
IMocKoNbKY k NOJMKHO V/AOBJIETBOPATH O0GOMM YCIOBHAM OJHOBPEMEHHO, TO CAepyeT

B3AITh IlepecedeHHe ABYX NOJy4YeHHBIX MHOKecTB. 3Hauut, k € {0; 1},
Tenepsb HalijileM 3HAUEHUS X M Y, COOTBETCTBYIOINNE HANEHHBLIM 3HAYEHUAM K.
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Ecnmk=0,tTox=7-0+2=2,y=5-0+3 = 3.
Ecnmk=1,T0x=7-14+2=9,y=5-1+3 =8.
3uauur, ypaBEeHue 5x — Ty = —11 npu ycaosum —10 < x < 10, 0 < y < 20, rze x,
Yy € Z, UMeeT [Ba PelIeHHA:
x=2,y=3ux=9,y=_8.
O6001as paccMOTPEHHBIHA CIOCO0 IMOMCKA IEeJbIX PelleHnH JHHEeHHBIX YPABHeHUH BUAA
ax + by = ¢, tne a, b, ¢ € Z, IpUXOAUM K CJAEAYVIONEMY AJITOPHTMY.

ANropuT™ peineHuii ypasHenus ax + by =c,rne a, b, c € Z
1. Haiitu d = HOH(| a |; | b |).

2. Ecnu ¢ He menurcsi Ha d, 3alHCaTh, YTO JaHHOE YPABHEHUE HE UMEET PelleHui.
3. Ecnu ¢ nenutes Ha d, pasaennTh NPaByio M JIEBYIO YaCTH UCXOLHOTO YPABHEHUsA Ha d:
ax +by=c<axt+by=c,

raea, =a:d; b, =b:d;c =c:d. Ilpuarom HOM(a; b)) = 1.

4. Mcnonpays cBOMCTBA AEIMMOCTH IEJIBIX YHCE], HAWTH OJHO M3 DeIleHH# X, Y,
ypaBHeHUsA @, x + by = c,.

5. anmcars, uro a,x + by = a,x, + by,.

6. 3anmcars MOJyYEHHOE YPABHEHME B BHE x_—b %o _ 4 ; $o-p raek e Z.
1 1

7. Bripasurs x ¥ y yepes k: x = - bk + x; y = a,k + y,. Y1, noacTaBUB MONyYEHHbIE
. BBIPaYK€HWs AJIsi X U J B UCXOJHOE ypPaBHEHHUE, CJeJlaTh IIPOBEPKY.

| 8. Ecimma x m Y HaJOXeHbl OTPAHHYEHUA, TO ONPEedeNTh MHOMKECTBO 3HAYEeHHNH,
KOTODbBIE MOJKeT NIPHHUMATL k.

9. Ecim MHOMeCTBO 3HAUYeHUI Rk KOHeUHO, TO AJA KAXKIOTO 3HAUEHHSA k HAUTH
COOTBETCTBYIOII[He 3HAUEHUA X U Y.

10. SammcaTh OoTBeT.

|
4

0 4]6' 1) Baus 3arajan HaTypaJbHOE YMC/IO M COOBIIHII CBOMM APY3bAM, YTO 3arafaH-
HOe UM YHMCJIO OBY3HAUHOe. Ecau ciouTes ero ¢ YHCJIOM, 3aIHCAHHBIM TeMH
ke nudpamu, HO B 00paTHOM mopAnke, TO noayuurcsa 44. Moryr au BanuHBI Apy3ba
y3HATh, KAKOE YHCJIO OH 3arajaj?
2) Kaxoif MeToj pelieHnA ypaBHEHMH GbLT MCIIOIb30BAH OPY PeINeHUH JaHHOH 3agadn?
B xakux cayyasx MOMKHO MCIOJb30BATh 3TOT METOX?

417 Pemnre ypaBHeHuss MeTozioM npod u onrmboK:
1) x(2x + 5) = 18, roe x € N; 2) x(2x — 9,5) = 70, rge x € Q.

UeM panHble YpaBHEHHA [OXOKH H 4eM oTJanYaroTca? MOKHO JIM pemnTsh JaHHBIE
ypaBHeHHs MeToZoM nepebopa? I'e um mouemMy BOSHHKAIOT 3aTPyLHEHUA?

418 1) CocraBbTe MaTeMaTHUYECKYIO MOJENb 3aauu:

= «Karsa sagymaia ABy3HAUHOE HATYDAJIHLHOE YHCIO, CYMMAa KOTODOTO € YTDPOEHHOH mud-
poii ero egusaunn paBHa 74. Kakoe uncno 3agzymana Kara?»
2) IIpoanannsupyiiTe MOJyYeHHOE ypaBHEHHE M NOKA’KUTE, YTO €ro MOMKHO PEenIuTh
MeTojoM Iepebopa. Kak cokpaTuTs mepebop, ucnonsays cBoidcTBa geaumoctu? Haii-
AUTe OTBeT HA MOCTABJIEHHEBIA B 3ajade BOIpPOC.
3) 3anmuuuTe B 00IIEM BHE THUII YDABHEHHSA, KOTOPOE BHI PellIajy. BamuImuTe aaro-
PHTM €I'0 pelleHus, UCIO0Jb3yeMblii BaMH, U CDAaBHHUTE €ro ¢ aJrODHTMOM, IPUBeIeH-
HBIM Ha cTp. 90 yueOHUEKA.

93



Fnasa 6, §1, n.3

422

94

a) 3aaymMasu Ba HATYPaIbHBIX YnciIa. SBECTHO, UTO CyMMa Y/IBOEHHOTO IEPBOTO YHC-
Jla ¥ yBeJM4YE€HHOI0 B IIATH pa3 BTOporo uucia paBHa 49. HaiiguTe saraganusle yucna.

0) 3anymanu n1Ba HATYDANBHEIX Yncia. V3BECTHO, UTO YTPOEHHOE TePBOe UMCJIO PAB-
HO Da3HOCTH MeXJAY 58 M BTODBIM YMCJIOM, YBEJWYEHHLIM B UeThipe pasa. Hailinurte
JarajgaHHele YHCJIa.

B) CyMMa yBeJIMYEHHOIO B CeMb Pa3 MepBOro HATYPATLHOTO YMCJIA M VABOSHHOTO BTO-
poTo HaTypaJIbHOro umciaa pasHa 39. Haiigure sTu yncaa.

r) PazHocTs Mexny 98 M yBeNMUEHHBIM B JIEBSATH Pa3 MEPBLIM HATYDPATLHBIM YMCIOM
PaBHA YBeJIMYEHHOMY B IATE Pa3 BTOPOMY HATYpaJbHOMY uucyy. Haiigure st uncia.

Moxuo g1 HabpaTh cymmy 1000 p., eciim MMewTCs Kympsl JocTouHCcTBOoM 10 p. n
100 p. 1 HEOOXOAMMO MCIIOAB30BATH POBHO:

a) 10 xymiop; 6) 19 gymop; B) 27 Kymiop; r) 37 kymiop?

Ha ckiaje umeercs kode, ynakosaassii B Memku mo 20 xr u 40 xr. Orrpyska xode
IPOHUCXOIUT Oes BCKPBITHA MEIIIKOB.

a) Mozker M KJIaJ0BIMUK OTTPYs3uTh Kiauenty 140 kr kode?

0) Kaxkue Memku ¢ Kode KOJKEH OTIPY3ATHh KJIAJOBIIMK M B KAKOM KOJHMYECTBe IPH
orrpyske 260 Kr, 4ToObl KOJHYECTBO MEIIKOB ¢ Kode ObLI0 MAHUMAJIbHBIM ]

B) Kakue Memku ¢ Kode HOJIKEH OTIPY3HTHh KJIAJOBIIUK M B KAKOM KOJHYECTBE MpPH
orrpy3ke 380 Kr, uTo6BI KOJHMYeCTBO MeHIKOB ¢ Kode BmectumocTbio 40 Kr 65110
MAHUMAJIbHBIM ?

¥ mpopaBiia Ha PBIHKE €CTh TOJMBKO rupbKn BecoM 100 r 1 KoHcepBHBIEe HaHKU BeCOM
450 r. Kak npogasny ¢ UX IMOMOLIBI OTBECHTH 34 OJHO B3BEeNIMBAHWE HA YAlIEYHBIX
Becax 2,9 KI' caxapa, MCI0Jb3ys B 00IeH CI0MKHOCTH HalMeHbIIee KOJHYeCTBO THpeK
u OAaHOK, €CJIM OH CTABUT MX Ha OAHY Hamnly BecoB?

Ha crannurio npusesnu 420 ToHH yris B Barosax sMecrumoctsio 15 T u 20 7. Morio
JIK UX OBITH B CyMMe:

a) 26; 6) 20; B) 22; r) 29?

¥V 6abymiku ecTs crekasaHHbIe Danky BMecTumocTteo 0,7 u 0,9 1. Babymka pasausaer
B DAHKM COK, 3AMOJHAA BCce DAHKH IMOJHOCTHIO.

a) CKOJBKMMH cmocobDaMu OHa MOJKET pasjuTh B 9TH OaHKH 20,5 1 coKa M Kakue
0aHKH OHA JOJIKHA IPH 3TOM IIPUTOTOBHUTH?

6) Kakoe xonu4ecTBO M KaKux OAHOK HaZ0 3aroTOBUTH, YTO0BI pasiauTh 15 J coka,
YTOOBI IPH 9TOM KOJHUYECTBO BCeX OAHOK OBLIO MHHHMAJLHBIM?

B) Kakoe koimuecTBO M KaKHMX 0AHOK HAaJ0 3arOTOBHTE, 4TOOEI pasziauThk 12 J1 coka,
yTODBI OPH 3TOM KoJHYecTBO 6aHOK mo 0,9 1 ObLI0 MUHAMAILHBEIM?

a) ITesoe 4ymue/IO gaeT NpU AeJIeHUHW Ha O OCTATOK 1, a mpu JeneHUH HA 3 — oCcTATOK 2.
HaiiguTe oCTATOK OT AeJIeHWA ITOr0O 4uca Ha 15.

6) Haiinure Bce umciia, KOTOpble IPH JeJIEHHH HA 3 JAKT OCTATOK 1, a mpu geneHuu
Ha 4 — ocraTrok 3.

B) Ilenoe umcno npu geneHuy Ha T JaeT OCTATOK 2, a4 IpPH JAelIeHHH Ha 8 — ocTaToK 3.
HajiguTe ocTaTOK OT AejieHHUsI 3TOro yuceiaa Ha H6.

r) HaiizuTe Bce 4uc/ia, KOTOPhIe IIPH JeJIeHHH Ha 4 JAlOT OCTATOK 2, a IPH JAeJIeHUU
Ha 9 — ocrarok 9.



Mmaea 6, §1, n.3

Y BrIamuuka pasopuBmeiica dupmel 6b1m0 Gosee 240 ee akmmit. [ToHAB, 4TO aKIUN
YK€ HUYEero He CTOAT, OH PasopBaJl KaXKAyI0 M3 CBOMX akmui Ha 8 Kycoukos. He
VZAOBJETBOPUBINKUCE dTHM, OH PasopBajl OJUH M3 IMOJYUYMUBIIMXCA KYCKOB OIATH Ha
8 KYCKOB M pBaJI TAKUM cirocodoM aknuu gajaee. CKONBKO aKIUN y HEro NOJIMKHO ObLIO
6LITE, 4TOOLI HA HEKOTOPOM 3Tame y Hero moayuuiaock 2010 xyckos?

EZ'TI Mumre u Mamre ceifuac BMecte 26 mer, mpuuem Maile B TpH pasa MeHbIIIe JeT, YeM
Oyaer Mume Torjma, Korja UM BMecTe OYAeT B IATh pas Oosslne JeT, yeMm FOpe ceituac.
Cronbko Jer ceituac IOpe, eciin emy MeHblne 14 mer?

4281 Yucaa m, n, % — mHaTypasbHble, HaliiuTe Bce mape! YHMcesJ m H N, AJA KOTO-
esanman) m n

PBIX 3TO OyIeT BepHO.

Ucnonssysi guarpaMmel Jiyiepa—BeHHa, OIpenesnTe MPaBUIBHOCTEL JIOTHYE-
CKOr'0 BEIBOJIA:

a) Ecoiu HeKoTOphIe (DYHKIIUKA ABIAIOTCA MPAMO NPONOPIIMOHAILHBIMUA 3aBUCHMOCTAMH,
TO HEKOTODPble OPAMO NPONOPIIAOHATIBLHBIE 3ABHCHMOCTH — QVHKIIHH.

0) Eciim Hu ojHa noMaHadA JUHAA HE ABJIAETCA rpadUKOM JHHEHHOU QYHKOHUH, TO HA
onuH rpaduK JHHEHHON QYHKIUHUY — He JIOMaHas JHUHHA.

B) Ecnm Bce ypaBHenus Buza kx + b = cx — JuHeHHble H HEKOTOPbIE JIHHEHHEBIE
YPABHEHUS He MMEIOT PelIeHUH, 3HAUNT, HeKOTOphle YpaBHeHHs Buza kx + b = cx
He UMEIOT perleHni.

r) Ecnn Bce pemeHHMsi ypaBHeHHA | X + 5 | = 3 oTpumaTeJbHbIE YHCJIA U HEKOTODPHIE
OTPHLATE/bHBIE YHC/Ia YeTHBIE, TO HEKOTOPbIE YEeTHbIEe YUCJIa He ABJIAKTCA PElIeHHAMU
ypaBHeHHdA | x + 5 | = 3.

1) Ecau HUM ofHO pemieHue ypaBHeHus | x — 3 | = 1 He genurcsi Ha 5, & HEKOTOPLIE
uucsia, Kpatueie 5, gensres Ha 10, 3HAUUT, HEKOTOpBIE yncyaa, Kparaeie 10, He aB-
JAIOTCA pellleHUusSMH ypaBHeHuda | x — 3 | = 1.

e) Eciu Bce HaTypanbHble YHCA ABIAIOTCA IEeJIBIMA U HU OJHO HATYPAJbHOE YHCIIO He
ABJAETCH OTpUIIATEJIBHBIM, 3HAYHT, BCE IIeJIbIe YHCJIa He ABJAKTCA OTPHIATEebHBIMH.

430' Hoxarxure, uro:

a) yuco 77..779 genmTed Ha 9; 0) uncao 44...44264 genurca Ha 12.
%‘_) \_"-'_Y_‘—_’
1234 nudpsr 2010 oudp

@ B uucie 3 985 16[] crepau nmocnexnono nudpy. Kakoii morna 661Te aTa nudpa, ecan
YUCJIO JeJMJIOCEH Ha:

a)2; ©6)3; B -4; 1) b5 n)-6; e)8 x)9; 3)-10; wu)-12; x) 18?

_432' a) B marasuse UMEIOTCA BeJIOCHIIEALl 1 MOTOIMKIbI. FI3BeCTHO, UTO PA3HOCThE MEKIY
' KOJHMYeCTBOM BesiocunefoB U 20% KosudyecTBa MOTOUHMKJIOB paBHa 40% OT CYMMBI
KoJindecTBa MOTOHMEKAOB 1 50% KoamdyecTBa BejocHNenoB. dero B mMarasuHe MeHb-
II1e — BeJIOCHIIeJOB WJIM MOTOIOHMKJIOB, 1 HAa CKOJIBKO HpoueHTOB?

0) Kax n3aMeHHUTCA II€HA TOBapa, ecjiu cHauasa ee yeeanuuan Ha 20%, 3aTeM yMeHb-
muau Ha 10%, a 3aTeM ymMeHbIIHIN erqe HA 5% ?

B) OfuH M3 MHOXKHTeJeHl yBeJIWYHIn Ha 5%, a APYrod yMeHbIIWIU Ha 5% . Kak ua-
MEeHHJIOCh POU3BeeHHe?

r) Cropory KBagpaTa U3MEHHJIN TaK, 9YTO €r0 NePUMETD cHauyaja yseandnica Ha 60% ,
a 3ateMm ymenbmuiacsa Ha 60% . Kax uamenusnaces cropona xsanpara?
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IToctpoiire rpaduk dbysxknuu. HaiizuTe: 1) sHaYeHHe y IPH X, PABHOM @; 2) 3HAYE€HHE
X TpH Yy, paBHOM b, eciu:

a)f(x)=-x+56;a=-2;b=-8; B) f(x)=-2,bx+ T;a=4; b=3;
60)f(x)=3x+4;a=—-4;b=6; r) f(x)=4,5x+ 2;a=2; b=-5.
Haiigure 3HaYeHWE BBLIPAIKEHU:

als - @3 - g2 - (a*) - (3a)
a) (32T - (a - az(s) .)a34(. a)27 - 3a’npu a = 2;
6 736 « (¢ : ¢3) - b2T - b6 - (be)sS

cg . b34 - (b?z . b53) . (bﬁ)g - bﬁl . (76)56 -

pvi 2(be)° upu b = -6, ¢ = 2,

43D Ilpamas npoxoauT yepes Touku A m B. 3ajaiiTe aHAIUTHYECKH JHHEHHYIO QYHKIHIO,
rpadMKOM KOTODOI ABISAETCA 3Ta NpAMAasdg, U IOCTpPoiTe ee rpadHk:

a) A(1; 4), B(—2; -23); B) A(4; 5), B(-2; —7); n) A(0; 1), B(-1; —6);
6) A(3; 26), B(—4; —16); 1) A(1; —16), B(-4; 9);  e) A(3; 4), B(-2; 9).
4@5‘ IMokaskute, uro 5' — 2% genures va 21.

e Mosxso sgu Habpars cymmy 5000 p., eciau HEMEHTCA KYIMIOPHI AOCTOMHCTBOM
100 p. u 500 p. u HEO6XOAUMO HCIIOJIB30BATE DOBHO:

a) 14 xvmiop; 0) 9 Kymop; B) 26 Kymiop; r) 35 Kynwop?
43068 Ha ckiane umeercs MyKa, ynakoBangada B Memkn mo 30 xkr u 60 kr. Orrpyska mpo-
H3BOAUTCA 0€3 BCKPBITHA MEIIKOB.

a) Moxer JH KJIAJOBIIHK OTrpy3uTh KauneHty 210 kr myxu?

6) Kakue MeIIKH ¢ MyYKOW W B KAKOM KOJIMUECTBE TpH oTrpyake 270 Kr noimxeH oT-
rPY3UTH KJIAJTOBHIHK, UTOOLI KOJMUYECTBO MEITKOB C MYKOH OBLIO MUHUMAIBHBIM?
B) Kakue MeIIKM ¢ MYKOH ¥ B KAKOM KOJMYECTBe NMpH oTrpyske 390 xr poynoxeH orT-

TPY3UTh KJIAJOBIUK, YTOOR KOMTUUYECTBO MEIITKOB ¢ MYKO# BMecTUMOCThI0 60 Kr 66110
MUHHMAJILEHBIM?

¥ npoaaBua Ha peiHKe ecTh TOJAbKO rupbku Becom 200 r m 500 r. Kax mpozasny
¢ HX IIOMOILIBI0 OTBECHTh Ha YalleyHbIX Becax 32 OJHO B3BelIMBaHHE 4 Kr KOH(peT,
MCIIOJAB3Ysi POBHO 14 THUpeK, ec/d OH CTABUT WX HA OJHY 4Yally BecoB?

440 IMana npuses Ha gauy crexaauable 6anKu emrocTsio 0,5 u 0,7 1. Mama packiagbiBaer
B 3TU DAHKH BApeHbe TaK, YTOOBLI BCe OHU OBIIM TIOJTHEIMIM.

a) CmosKeT i MaMa Pa3jiodKuTh B oTH barku 12 i1 BapeHba?

0) Kakoe kKosim4uecTBO M Kakux GaHOK ZoykeH ObLI IPHBE3TH I1ana, YTOoOBI MaMa MOIJIA
PasJioKUTL B HUX 25 JI BAPeHbA TaK, 9T00BI KOJHYEeCTBO Bcex OaHOK ObLIo paBHO 447

B) Kakoe KosmuecTBO M KaknX GAHOK MoJKeH ObLJI IPUBE3TH nana, 4To0bl MaMma Mor-

Jia pasJoKHTh B HUX 17 J1 BapeHbA TakK, YTOOH! IIPH 9TOM KOJIHYECTBO OaHOK OBLIO
pasuo 30?

441' Ha craanuio npusesnan 650 ToHH HedTH B mHCTEPHAX BMeCTHMOCThIO 20 T m 25 T.
MorJio 11 uX OBITh B CYMME:

a) 25; 6) 29; B) 32; r) 35?2
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44
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a) Iles0e umcIo ZaeT Npu JejleHUH Ha 8 OcTaToK 3, a IpH JleJleHHH Ha 5 — ocTaTok 1.

Haiinnure ocraTok oT AejeHusd aroro uuciaa Ha 40.

0) Haiizure Bce ymcia, KOTOPhIe NIPH JeJeHHH Ha 9 Jal0T OCTATOK 2, a OPHA AEJeHHH

Ha 7 — ocTaTok 4.
19

3k + 5p
aro OyaeT BepHO.

Yucaa k, p, — HarypaJbHble. HaiiguTe Bce mapbl Yuces £ U p, AJId KOTOPHIX

Hoxaskure, uToO:

a) yucao 22...226 nenurcda Ha 3; 0) gucao 55...554 genurca za 18,
i —_—
2344 uudpst 1991 undpa

B uncne 7 654 32[] crepau nmocaeguon nudpy. Kakoi moraa ObITh oTa nmudpa, ecan
YHCJIO JeJNJI0Ch Ha:

a)2; 6)3; B —4; r)b5 x)-6; €8 x)9; 3)-10; mu)-12; k) 18?

a) CropoHy kBajapara cHavyaja yMmeHbinwind Ha 40% , a sarem yBesmunian Ha 40% . Kak
H Ha CKOJIBKO IPOLIEHTOB H3MEeHHJIACh €ro HJIOID;BJII:?

6) B Ko/UIeKIMH MMEIOTCS MapKH M 3HAYKH. M3BecTHO, UTO PasHOCTE MEMAY KOJIH-
yecTBOM 3HaukKoB B 40% KoxuuecTBa Mapok paBHa 60% oT cyMMBI KOJIMYECTBa MapoK
u 20% xKoamdyecTBa 3HAYKOB. Yero MeHbIlle B KOJJIEKIIMH, 3HAYKOB MJIA MAapoOK, U HA
CKOJIBKO IIPOIeHTOB?

B) Kak uaMenuTcA IeHA ToBapa, ecJii cHadvaia ee yMmeHbInuau Ha 60% , saTem yBesn-
yuau Ha 20%, a 3areM yBeamumian eme Ha 00% ?

r) Onus u3 MEOXHATeNel ymerbmuan Ba 10%, a apyroi ymesspmuian Ha 30% . Kak
H3MEeHHJI0Ch nponsae;{eﬂne?

IToerpoiiTe rpadhuk dyaxnuu. Hafinure: 1) 3HaUeHHE Yy TIPU X, PABHOM 4; 2) 3HaUeHHE
X IpH Y, paBHOM b, ecau:

a) f(x)=2x—9;a=-3; b = —6; 6) f(x)=-5x+3;a=2;b=4,
Hajizure 3HAUeHNsT BBIPAMKEHUM:

a’ - a'® - a® - (a2 - (5a)°
a) (Ba®y - (@ : agl)). au(; . 329 —a’ npu a = —4;

1143 . (c32 H CZG) . b31 . b29 . (bc)ﬁz
6) CS . b8? . (b53 . b29) . (b3)8 . bZT . (11(_‘)43 .

o5 T 6(be)’ mpu b =7, ¢ = -1.

IIpsamas npoxoauT yepesd TouKu A n B. BajaiiTe aHaAIMTHYECKH JUHEHHYIO QYHKIIUIO,
rpadpMKOM KOTOPOH ABIAETCA 9Ta NpPAMAafA, U IOCTPOHTE €e rpaduk:

a) A(1; 5), B(-1; 3); 6) A(0; 4), B(-2; 0); B) A(2; 4), B(-1; -8).

Joxaure, 4o 110001 MpEAMET, BeC KOTOPOIO BEIPAIKAETCS LEJIBIM YKCIOM KHJIOrpaM-
MOB, 6oJIBIIUM 7, MOMHO B3BE€CHTH Ha YalleYHBIX Becax, HMesd JINIIb 3'KHJIOI'paM'
MOBEIE H 5'RHJIOPPH.MMOBH6 I'MpH B JOCTATOYHOM KOJIHY9EeCTBE.

Pemute ypaBeEeHue | ax + 5 | = b, rae:

(1 1 N4 (5T G194 . 2, .41l _65
a—(2,5_1 31_1).15, b—(212+242) 3-64,5:6+45-2,1+1,3 4522,
2

4—Herepc<m, T A, 4. 3 97
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4521 Hoxaxure, uto 9°? — 4% nenmrca Ha 65.

o
e B accoprumenTe marasuna umeercsa 40 mogapoYyHsIX HAOOPOB 6 PasNMUYHBLIX Ha-

uMeHOBaHUH. CMOKeT 1M NOKyIaTeJIb KVIUTh B 9TOM MAarasuHe 7 oIHHAKOBBIX
nogapo4YHbIX HabOpoB?

Haranre 12 jyer, a ee genymke 60 mer. Yepes cKOJBKO JeT AeAyIIKa cTaHeT B 4 pasa
crapme Harammu?

§ 2. JIuHenHble HepaBeHCTBA

1. JIuneliHble HEPABEHCTBA U MX peEIICHHE

98

B mamemamuie ecmbv c804 Kpacoma,
KAK 8 MUsonucu U noasuu.

Huromaait Eroposuu #HykoBekuit (1847-1921),
PYCCKHUH y4eHBI, cOo3JaTeJib a9pOAUHAMUAKNA

Mesxay ABYMA YHCIAMH HJIH AAreOpanuyecKMMHU BBIDAYKEHHUAMH MOT'YT CTOATL 3HAKH
>, <, 2 niaa <. [lonyuuBmnecsa rakum o0pasoM MaTeMaTHYeCKHE IPEIJIOMEeHHs Hasbl-
BaIOT HepaseHcmeamu. IIpu 5TOM eCIM MeKAY BbIPpAKEHHAMH CTOAT 3HAKU > HIH <,
TO HEPABEHCTBA HA3BIBAIOT CMPOZUMU, & €CJIIH B HHUX HUCIOJL3YIOTCH 3HAKH 2> WM <, TO
HepaBeHCTBA HA3LIBAIOT HECMPOZUMU.

HepaBereTBa MOryT 6BITH BCETA MCTUHHBIMHM WM BCErNa JOXKHBIMH. [IpmMepamu
TaKHX HePaBeHCTB ABJAKTCA BEepHbIe M HeBepHbIe UHCJIOBbIe HEepPaBeHCTBa, a TaKiKe He-
PaBeHCTBA, BEPHBIE MW HEBEPHBIE M/ JIOOBIX 3HAUEHUH BXOAAIIHUX B HUX OVKB:

5 > 4 (HCTUHHO); | 8a — 2b | < 0 (roxHO); (a + b)* = 0 (uecTUHHO).

Ho ecThs HepaBeHCTBA, KOTOPEIe IPHA OJHHMX 3HAUEHHUAX II€PEeMEeHHBIX UCTHHHBI, 8 IIPU
ApPYyrUX JIOXHEL. M Torza mospideTcA HeOOXOJHMOCTb HAMTH Te 3HAYEHHUSA NEePEeMEeHHBIX,
[IPH DOACTAHOBKE KOTOPBIX HEPABEHCTBO IIPEBPAIAETCA B MCTHHHOE BHICKa3biBaHue. Taxkue
3HAYEHHUs NePeMeHHBIX HA3LIBAIOT DEUWCHUAMU HEPAGeHCMEa.

3HAYUT, peuLums HepageHcmeo — 3T0 HAHTH MHOYKECTBO BCeX ero pelueHuit imbo mo-
KAa3aTh, UTO PEIIeHHH HeT.

Panee MBI yiKe pelllajy IPOCTEHIIINEe HEePABEHCTBA C IIOMOIILIO YHCJIOBOH nmpamoi. W
3HAEM, YTO PEeIleHHAMH HEPaBEHCTB YeThIPeX IIPOCTEHIINX BHIOB X > 4, X < b, x 2 c H
x<d, rme a, b, ¢, d € Q, ABIAITCA CJIEAVIOIIHE YNCIOBEIE IPOMEXKYTKHA:

HepaBeHCTBO x>a x <b x=2c xsd
OrkpeITeid Ayu | OTKPBITEIH Jy4 | SAMKHYTHIA JIy4 | 3aMKHYTHIHA JIy4

Pemenne (a; +0) (—o0; b) [e; +0) (—o0; d]

HEpaBeHCTBA I I _* ]

a b (o] d
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A MoxxHO 1H HalTH crocoObl pemleHHs OoJsee CJI0XHBIX Hepa-
BEHCTB, aHAJIOTHUYHEIE cmoco0aM, MCIIOJIB3YeMEIM HAMU IIPH perie-
Huu ypaBHeHHN? To0O €CcTh MOXXHO JIM C¢ MOMOINbIO PABHOCULbHBLY
npeobpa3o8aruil IPABECTH HMCXOLHOE HEePaBeHCTBO K OJHOMY H3
YeThIpeX VKasaHHBIX BBIIIE IIpocTedmux BuoB? Benb Tem caMbIM
MBI VKa’KeM Bce 3HAYEHWsA IlepeMeHHOH, P KOTOPHIX HepaBeHC-
TBO MCTHHHO. A 9T0 U OyZeT 03HAYATh, YTO MBI PEIIHJIM HCXOZHOE
HEPAaBEHCTBO.

Ilpesje yueM OTBETHTH HA BTOT BOIPOC, YTOYHHUM, YTO MMEIT B BHAY, KOrja IOBODAT
0O PABHOCHJIBHEIX Npeo0pa3oBaHUAX HEPABEHCTB.

Onpedenenue 1. [IBa HepaBeHCTBA PAaBHOCHJIbHBI, €CJIM BCE DELICHHs IEPBOrO Hepa-
BEHCTBA ABJSIOTCA PEIleHHAMH BTOPOro HepaBeHCTBAa M, HA0OOPOT, BCe PelIeHUA BTOPOro
HEpaBeHCTBA ABJAIOTCA PEIIeHUAMH [IepBOTo.

Hanpumep, sepaBeHcTBa X + 3 > —1 1 X + 5 > 1 paBHOCHJIBHEI, TaK Kak oba O6yayT Bep-
HBIMH B TOM M TOJBKO B TOM cJydae, ecau x > —4. A mepasesctBa x + 3 > -2ux +5>1
He ABJIAITCA PABHOCHJIBHBIMH, TAK KaK, HAIPUMED, IpH X = —4 IepBoe HePaBeHCTBO BEPHO,
a BTOpOe — HeT.

Onpedenenue 2. IlpeobpasoBanue HepaBEeHCTBA HA3bIBAIOT PaABHOCHJIBHBLIM, €CJIU OHO
NPUBOJUT K HEPABEHCTBY, PABHOCHJILHOMY ZAaHHOMY.

IIpaBuiia paBHOCUJIBHBIX Npeo0pasoBaHUil HEPABEHCTB OCHOBBIBAIOTCH HA M3BECTHBIX
HaM cBOHCTBaxX 4HceN:

Va, b,ce® a>b=>a+c>b+c a>b,c>0:>ac>bcn%>

[ IS N [~

a
a>b=>a-c>b-c¢ a>b,c<0:>ac<bcn;<

To ecTs ecoium unc/io a OOMBIIE YHUCIA b, TO OIPH CHAOMEeHHH U BBIYUTAHHW 9THX YHCEJ C
HEeKOTOPBIM YHCJIOM €, a TaAKe IIPDH YMHOMKEeHHH U JeJIEHMH HX Ha INOJJIOHHTEJIbHOE YHUCJIO
¢ 3HAK HepaBeHCTBA He H3MEeHHTCH. Ecian xe JaHHBIE YHCJA a U b YMHOMXHTE HJIN pasje-
JIUTh Ha OTPHIlaATeJIbHOE YHCJ0 ¢, 3HAK HepaBeHCTBA U3MEHHTCA Ha HpOTHBOl’IOJIOJKHhIﬁ.

,[[aHHme CBOICTBA HepaeBeHCTB BePHBI U [JIS BCeX APYIUX BHJOB HEPaABEeHCTB, CTPOI'UX
u HecTporux. M m3 HUX HeNOCPeACTBEHHO CJEAYVIOT NPpasuid PASHOCUJIbHbLX npeobpaso-
8QHUIL HepaAGeHCME.

IIpaBuiia paRHOCHWJIBHBIX NMPeoOpPa30BaHHII HEPABEHCTB

1. Ecnu k ofeum uacTsM HepaBeHCTBA MPUOABUTH UM BLIUECTH OJHO U TO JKe UHCJI0
(BBIDAXKeHHe), TO IOJYYUM HEPABEHCTBO, PABHOCHUJIbLHOE JAHHOMY.

2. Ecnu ofe yacTu HepaBeHCTBA YMHOYKHUTH HMJIM Pa3JeJHUTh HA OJHO M TO Ke IIO-
JIOKHUTEJILHOE YHCJIO (BBIpasKeHUe), TO IIOJYYUM HepaBeHCTBO, PAaBHOCHJIBHOE JaH-
HOMY.

3. Eciiu obe yacTH HepaBeHCTBa YMHOKUTH MJIHM Pa3fedTh Ha OJHO U TO Ke OTpPHIa-
TeJBHOe UHCJIo (BRIpaXkeHNe) M M3MEeHUThH 3HAK HEePABEHCTEA HA IIPOTHBOIIOJIOMKHLII,
TO IIOJIVUUM HepaBeHCTBO, PABHOCHJbHOE JaHHOMY.

3aMeruM, 4YTO [epPBOE CBOMCTBO PABHOCHJBHBIX IpPeo0pasoBaHHWII HEPABEHCTB IIOJIHO-
CTBIO COBIIAZIaeT C aHAJOTHYHEIM CBOMCTBOM PABHOCHJIBHBIX IIpeoOpasoBaHUil YPaBHEHHM.
IToaToMy nmpaBHIO mepeHOCa CJIaraeMbIX W3 OJHOM YACTH YPAaBHEHHA B JPYTYIO MOKHO
PACIIDOCTPAHUTE U HA HEPABEHCTBA.

4% 99



aea 6, §2, n.1

IIpaBuiIo mepenoca ciaraeMbIX W3 OJJHOH UAaCTH HEPaBEHCTBA B APYryi0

Crnaraemele MOMKHO IIePDEHOCHTE U3 OAHON YACTH HEPABEHCTBA B APYIYIO, MEHAA IPH
STOM UX 3HAKU HA NPOTHEOIOJIOMKHEIE.

PaccmoTpuM Temeps HepaBeHCTBA:
—2x + 1 < 0; 0,4x-920; -x>0; 5x+2<0

061‘]188 BO BCeX 3THX HepaBeHCTBAX TO, YTO JieBasgd HX YACTh ABJAETCSH BhIpaMKeHHeM
Buja kx + b, rne k, b — panuosaneHeie unciaa. [Ipr 3TOM B KaXK/JOM M3 3TUX HEPABEHCTB
JeBad dacTh cpaBHHBaercs ¢ 0 ¢ momomibio 3HakoB >, <, =, <. Takue HepaBeHCTBa Ha-
3BIBAIOT JUHEUHbLMU HEePpaBeHCMBaAMU ¢ 00HUM HeU38eCmHbLM X.

Onpedenenue 3. JluneiiHbIM HepaBeHCTBOM ¢ OJHUM HEH3BECTHBIM X HASLIBAETCH He-
PaBEHCTBO, KOTOPOe MOKeT OBITh OpeLCTABIEHO B OJHOM H3 YEeThIPEX BHUIOB:

kx + b >0, kx +b <0, kx +b =20, kx+b<0,

rae k, b — panuoHaJbHBIE YHCIA.

Pemum snuHeiiHOe HepaBeHCTBO B 00IEeM BU/E, PACCMOTPEB JJIfi ONPEeJeHHOCTH He-
paBeHCcTBO Bx + b > (.

Brauase nmepeHeceM ciaraeMoe b B IpaByi0 YacTh JaHHOIO HEPABEHCTBA:

kEx+b>0 < kx>-b

Ina npocrorsl paccyskneHuii o6osHauuM ¢ = —b. TeM caMbIM MBI HepexXOquM K pe-
IIEHUI0 HepaBeHCTBa kx > ¢. 9To pemeHye DygeT 3aBUCETHs OT 3HAuUeHWi £ u ¢. IIpu atom
BO3MOYKHBI Tpu cayuasa: k=0, k> 0u k < 0.

1) Ecnu k = 0, To HepaBeHCTBO kx > ¢ npeobpasyercsa B HepaBeHcTso 0 = x > ¢. Torza
IIpY HEOTPHUIATEJIbHBIX 3HAYEHWAX ¢ JAHHOE HEePABEHCTBO He OyjaeT MMeTh DellleHuil, a
IPH OTPULATENBHBEIX — €T0 pelleHueM OyAeT Jboe 4HCJIo.

2) Ecam k > 0, To ofe yacTu HePABEHCTBA MBI MOXKEM DAa3Je]UTh Ha K, COXpaHUB 3HAK
nepasencrsa. [loxyuaem:

c
kx >¢ & x>5.

c
SHAYHT, PELICHUAME HepaBeHCTBa OYAYT BCe 3HAYEHHS X M3 MHTEpBaja (E; +00),

3) Ecnn k < 0, To 00e uacTu HepaBeHCTBA MBI MOXKeM pa3je]UuTh Ha k, U3MeHHB 3HAK
HepaBeHCTBa Ha IIPOTHUBONOJIOMKHBIN. ITonyuaem:

C
kx>c & x< e
CJIB,I[OB&TEJILHO, pemeHuAaAMA Hepasenc'rsa Gy,n;y'r BCe 3HAUeHHA X H3 HHTepB&JIa

(5
(=05 %)-
Taxum 06pa3oM, KaK TOJbKO MbI IPEACTABH/IN JHHEHHOE HEPABEHCTBO C OAHUM HEN3-
BECTHBIM X B BHJAE kx > c, MBI Cpa3dy MOKeM HAMTH ero pelieHue.
¢
B cnyuae, ecnim mepasencerso kx = ¢ Hectporoe, To upu k # 0 umncio 7 Taxie oyner

SIBJIATBCS ero pemesneM. I10aToMy B OTBeTe IOJIYUUTCA HE OTKPBITBIN, 8 3aMKHYTBIN YHC-

JIOBOH JIyU [%; +00) nan (—00;%]. Ecnu ke k = 0, To HepaBencTBo 0 - X 2 ¢ Oyger UCTUHHO

upu awodom ¢ < 0 u noxe0 npw ¢ > 0,
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Takum o6pasom, Bce NOJTYUEHHEBIE Pe3yIbTATH DEIIEHUS HeDABEHCTB kx > ¢ U kx 2 ¢
B 3aBHCHMOCTH OT BHAYEHUH k M ¢ IIPeJCTaBMM B CIeIyIOIIeH Tabiaune:

3uauenue k | 3mauenue ¢ | Pemenus mepasencTsa kx > ¢ | Pemmenns mepaBeHcTBa kx = ¢
k=0 c<0 (-00; +00) (—99; +09)
k=0 c=0 @ (Her pemreHmii) (—o0; +00)
k=0 c>0 @ (Het pemenuii) & (Her perienwii)
k>0 ¢ — noboe [%; +00) [%: +02)
k<0 e — moboe (~o0; %) (=005 %]

AHaJIOTHYHO paccysKaas, MOMKHO IIOJYYUTD CAEAVIOULYIO TaOIHIy PeIleHIH HePABEHCTB

kx <eunkx <c:

SHaueHue k 3nauenue ¢ | Pemenms HepaseHCTBa kx < ¢ | Pemmenns HepaBeHcTBA kx < ¢
k=0 c<0 & (Her pemenwii) @ (Het permenmit)
k=0 c=0 @ (Her pemeHnii) (—o0; +o0)
k=0 c>0 (—oc; +0) SCeHa )
k>0 ¢ — noboe (—o0; %} (=093 %]

E<0 ¢ — moboe (%; +00) [%; +00)

B urore mbI NOJIYyUYHJIW BCe pelleHHdA HepaBeHCTB BHA

kx > e,

kx <e, kx=ec,

rae k, ¢ — panuoHaAbHbIE YHCIIA.
TakuM oOpasom, 3ajada pellleHUA JIHHEHAHBIX HEPaBeHCTB IpeobpasoBajiach B 3agady
IPUBEJEHUA UX C IOMOMIBI0 PABHOCHILHLIX IIPEe0Opa3oBaHUN K OLHOMY H3 YeThIpeX YKa-

3aHHBIX BHJIOB.

PaccmoTprM HeCKOIBKO IPUMEpPOB.

IIpumep 1. Pemrnre HepaBeHcTBo 2x — 4 < dx + 8.

Pewenue:

kx < e,

IlpuBegem naHHOE HepaBeHCTBO K BHAY kx < ¢, rae k, ¢ € @. Il aToro ciaraemele

c nepemeﬂﬂoﬁ X coﬁepeM B JIEBOM YacTH HepaBeHCTBa, a4 4{dcjla — B Hp&BOfI H YIIPOCTHM
IIOoJIy4deHHbIe BbIpaXKeHHd:

2 -4 <bHx+8 & 2x-5x<4+8¢& -3x<12

3necs k = -3, a ¢ = 12. Pasgesnum obe yacTH MOJYYEeHHOrO HepPaBeHCTBA HA OTPHILA-
TeJIbHOe 4ucio (—3), HBMEeHUB TIPH 3TOM 3HAK HepABEHCTBA HA INPOTHBONOJIOMHBIIL:

-3x <12 < x>-4

3HauyuT, pellleHueM HAaIllero HePaBeHCTBA SABJIAETCS OTKPBITHIH Jayy (—4; +00),
Omeem: (—4; +00),
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IIpumep 2. Pemure HepaBeHcTBO 3(x + 4) — 2(x — 8) > x — 5.
Pewenue:
IIpuBeneM KaHHOE HEPABEHCTBO K BUAY kx > ¢, rae k, ¢ € Q. Ilpu arom pesyabTars!
PaBHOCHUIILHEIX TIpeoOpa3oBaHuil 6yeM 3anuchIBATH APYT MO APYTOM: -
3(x—4)—-2(x—-8)>x—-5
3x —12-2x+16>x -5
3x —2x—-x>-5+12 - 16
0-x>-9
3pecs k£ = 0, a ¢ = —9. Hepasencrso 0 * x > —9 BepHO npm n060M 3HaYeHUH Xx. 3Ha-
YUT, PelieHHeM HCXOMHOTO HEepPABEHCTBA SABJIAETCHA BCS YHCJIOBAA IpsAMad.
Omeem: (—00; +00).

[Ipumep 3. Pemmnute HepaBeHCTBO 2x2— 1.8 _3 2x

Pewenue:

IIpuBesieM JaHHOE HepaBeHCTBO K BHUAY kx < ¢, rje k, ¢ € @, MCIOJB3ys NpaBHUJa
PaBHOCHJIbHBIX IPeoOpPa30BaHMIA:

2"52‘1@ 6‘32”‘@3(2.1:— 1) < 2(6 — 2x) < 6x — 3< 12 — 4x < 10x < 15 &

& x < 1,5.

3HaUYMNT, pelIeHNeM HCXOJIHOT0 HepaBeHCTBA ABIAETCA 3aMKHYTHIM Jy4 (—°°; 1,5].

Omeem: (—9°; 1,5].

YeTaHOBIEHHEBIE CIIOCODBI pellieHUusA JUHeHHBIX HepaBeHCTB IJIA KasKJ0T0o U3 YeThbIpex
BBIJIEJIEHHBIX B ONPEIEJIEHUH CJAVUYaeB MOKHO MPEJCTABUTh B BHJE AJTOPUTMA.

PaccmorpuM npuMep TAaKOro aJropuTrMa AJjis JHHEeHHOrO HePaBeHCTBA, IPHUBOAAIIEI0CH
K BUAY kx > c, tae k, ¢ € Q.

AJNropuT™M penreHHs JHHEHHOro HepaBeHCTBA, NIPHBOAAIIEroca K BHAY
kx > c,tne k, c € @

3anucaTth JUHEHOe HEPAaBEHCTBO B Buje kx > ¢, rae k, ¢ € @

Pemienne Pemenue Pemenue Pemmenue
HepaBeHCTBAa: HEepaBeHCTBa: HepaBeHCTBa: HEepaBeHCTBA:
c c 1]
—: 400 —00; = —00; 400
(k’ ) ( k) (HeTr pemenmii) ( )

v v Y v

Sanucars OTBET
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I 5 i BanwumiuTe B BHJle HEPABEHCTB CJIeAyIOIle BBICKA3BIBAHHUA!

a) cymmMa yucenx 2 u 6 Ooasime 5;

0) pasHOCTh KBaJpAaTOB YHCEJ @ KU b MeHbIIe 8;

B) KBaJpaT CyMMBbI YHucesI ¢ U d Gosbie WId paBeH 25;
I') pasHOCTE KyOOB YHCEJ X ¥ Y MeHbIe WX paBHa 32.

HaiiguTe BepHbIE BHICKA3BIBAHUSA:

a)a > a; Bla>b&b<a; na>beb<a; R)a>b,b>c=>a>c;
6) a 2 a; ra>b< b>a; eJazbo b< a; d)a<b,b<ce¢c=ac<ec,
WssectHO, uTO @ > b, ¢ < b. Mcnoab3ysa CBOMCTBA HEPABEHCTB, 3AlHUIINATE €lle YeThIpe
Pa3JINYHBIX HEpaBEeHCTBA.

Ha uncnopont npsmoit Ox uzobpasuTre yKasaHHbIE IIPOMEKYTKU U 3aNUINNTE UX 000-
3HAYEHMS

a) x < 4; B) x 2 3; o -5<x<-2; x) -9 < x < -6

6) x > —5; r) x < —-2; e)3<x<T; 3) -2 <x<6.
W3meHuTcda Ji 3HAK HepaBeHCTBA 2 < 5, €CJIM B JIEBOM M IpaBOil ero 4acTaX BEIIOJI-
HHUTH cJeaviomue npeobpasoBaHMA:

a) npubaBurth ynco (—1); B) YMHOJKHUThL Ha YHCJIO 3;

0) BBIUECTH YUCIO 4; r) pasmenuTs Ha ducao (—2)7?

3anuImnTe DOJYYEHHOE HEPABEHCTBO M IPOBEPHLTE CBOM MPEAIOJOMKEHHSA ¢ HOMOLILIO
BBIYHCJIEHHUHA.

1) HafiguTe MHOKecTBa pelleHHil HepaBeHCTB:

x>2 x+3>5 x-2>0 Tx>14 -2x<—4 x:2>1 -E<-2

UYro BrI 3ameuaeTe? SIBISIOTCH JIM JaHHBIE HEPABEeHCTBA PABHOCHJILHBIMU?

2) IlpennosxuTe CBOM BapHaHTEI ONPeIeJIEeHHUS MOHATUI « DABHOCW/ILHEIE HEPABEHCTBA»
M «PaBHOCHJIBHOE Ipeo0pa3oBaHUMe HepaBeHcTBa». CpaBHHTe CBOHM ONpEAENEHHA C
onpefie/IeEUAMHA, OPUBEIEHHLIMU Ha cTp. 99 yueOHHKA.

3) IIpoanasmaupyiiTe npeobpa3oBaHUA, BHIIOJHEHHbIE BAMH IIPU DEINEHHUH MAHHBIX
HepaBeHCTB, U c(hopMyIHpy¥Te NpaBHIa PABHOCHILHEIX Ipeo0pasoBaHuil HEPaBEHCTB.
CpaBHuTE X C IpaBUJIaMH Ipeobpa3oBaHuii, NpHUBeAeHHLIMH Ha cTp. 99-100 yuebuuka.

PaBHOCHIBHEI 1M HepaBeHCTBA:

a)x—1<3mux<d4; m ba <20 u —a>-4;
O)y+1>6uy>7; e)2-6b<bubb-2<-5;
B)2<8wu-z>-8; #) 8 — 6 >10 u 4¢c > 8;
r)t>0u4dt >0 8) 5d+ 7<-8u-3d <-3?

Hcnoneays npaBmiia paBHOCHJILHBIX MpeoOpasoBaHuil, AOKa)KUTe, YTO BCe IMPUBEIeH-
Hble HHUX€ HepaBeHCTBA PABHOCUJIBHBLI MeKIAY CODOM:

x2-5>x*-2x + 3; -5 > - 2x + 3; -2x + 3 < -5; -2x < -8; x> 4,

CocrasbTe M0 TPH HEpaBEHCTBA, MHOKECTBOM DEIIEHHH KOTODBHIX CIAYKUT UHCIIOBOM
IIPOMEKYTOK:

a) (4; +c0); 6) [-2; +o0); B) (—%0; —5); r) (—°°; 6].
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467

469

104

69

464' Pemure HEPaBEHCTBO, I0JIb3YACH NPABAIAMH PABHOCHJIBHBEIX IIPeoOpa3OBaHMi:

a) Tx < —28; x) da — 2 > -10; H) -3n + 5 > -10n — 9;
6) 3y > 36; 3) 10b + 7 < 8; 0) 6p— 2< 8p + 11;
B) —5z < —45; u) 6 < 4 — 3c; o) 11g + 7 > 9q + 13;
r) —9p > 63; K) 12 > 5d - 9; p)-=Tr—9>6r+17;
I) —% < —-3q; n) —12k + 4 > -b; c) Bs+ 7 <-12s — 33;
e) %r = —-32; M) 7 — bm € -16; T) =12t — 4 < -9¢ + 26.

1) fAsnserca am uncno 1,5 pemeHueMm HepaBeHcTBa 4x + 3 > 9? Haligure nBa peme-
HHA 2TOr0 HepaBeHCTBa, Oosbmmue 1,5. CylmecTBYIOT K pelIeHHs 9TOr0 HepaBeHCTBa,
Mmenpmue 1,57

2) flsnsierca sm umcyo —6 pemreHueM HepaBeHcTBa 3x — 6 < —24? Haiiaure aBa pemie-
HHUA 5TOr0 HepaBeHCTBa, MeHbmKe —6. CyliecTBYIOT JIM pelleHusa 9TOT0 HepaBeHCTBa,
Gonpmme —6?

WUasecTHO, uTO @ > 7. JloKaKuTe, 4TO:

a) —6a < —42; B) 3a — 2 > 19; n) 9 — 4a < Ha — 54;
6)%>3,5; r)3—%€§; 3)37“-3>11—%‘.

Kakue nmpaBm/a paBHOCHJIBLHLIX Npeo0pPa30BAHUE HEPABEHCTB BbI MCIOJJIL30BAIH IIPH
JOKAa3aTeNbCTBE KaMJOr0 U3 YTBepPKAeHUMA?

Pemute HepaBeHcTBO 9x + 5 2 6x — 11. fiBasdgeTcsa Ju penIeHHeM STOI0 HepaBeHCTBA
YHCJIO:

a) —7; 6) —6; B) —5; r) —5%; o) 0; e) 5; K) 5%?
PemuTe HepaBeHCTBO:

a)0-x>5; B)0:2z 2 -3; 00 p<-9; K)O - r<6;
6)0-y>-T; r)0-¢>8; e)0:q<11; 3) 0-s< -15.

1) ITo ananoruu c onpejejieHueM JUHEHHOrO YPABHEHUSA ¢ OJJHUM HEM3BEeCTHBIM, JaiiTe
onpeaeseHHe JUHEHHOIO HEPABEHCTBA ¢ OJHUM Heu3BecTHBIM. CPABHHUTE €ro ¢ omupe-
JejleHHEeM, IIPHBeeHHBIM Ha cTp. 100 yueOHHKA.

2) Pemure B 001IeM BHUe JUHEHHOE HEPABEHCTBO:
a) kx > ¢ 0) kx = c; B) kx < c; r) kx < c.

IlpencraBpTe NOJyUYeHHBIE Pe3VIBTATHI B TAOJIHIlE B 3aBUCHMMOCTH OT 3HAYEHHUH k U C.

Pemenus HepaBeHCTBA
3naueHue k 3uadeHue ¢
kx >c¢ kx Z ¢ Bx < ¢ kx < ¢
k=0 c<0
E=0 c=0
E=0 c>0
k>0 ¢ — awboe
k<0 ¢ — nboe

CpaBHuTe cBOW Tabnuny ¢ rabiuuamyu, npusegeHHEbIMHA Ha cTp. 101 yueGHuka.
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Pemnre HepaBeHCTBO M M300pasuTe MHOMECTBO €TI0 PEIIeHHMi HA YHUCJIOBON IPAMOH
Ox:

a) 8x — 3,6 < 4,4; B) 3x + 16 = — b5; o) 7x + 12 2 9x — 14;
6) 9 - 4x > -T; r) —5x — 14 < —-19; e)6 - 8x <-12 — 11x.
IIpensosxuTe CBOM AJATOPHTM pEILIeHHs IPOHM3BOJLHOI'0 JHHEHHOr0 HepaBeHCTBA C

OJHHMM HeusBecTHbHIM. CpaBHUTE €ro ¢ ajJirOPUTMOM, IpeAJOKEeHHBIM B ydyeOHHKe Ha
crp. 102.

Ilpn KaKux 3HAUYEHHUAX IIePEeMEHHOM MCTHHHO HEPABEHCTBO?

a) 8x + 23 — 2x > 10 — 6x — 17; K) 4x — (32 + 6x — 16) + 3x < -10;
6) 156x +3 - 17x < 7 - 5x — 19; 3) 9x — 37 — (4x — 25) > 11;
B)30>3x —x + 8x + Tx — 2x; u) Tx—-(6-5x)24-3x-2) - x;
cr)ox+8<6x+ 12+ 3x + 2; K) 12x — (9 + 8x) < 5 + (4x + 2);

DNdx + 18+ Tx <17+ 11x -8+ 10; ) 1lx + (12 - 3x) < 14x + 13 — (6x + 4);
e)16 - 9x - 283+ Tx<22-2x-84; M T7T-(4x+9)+5x<(15—-3x)+(x+ 7).

473} Ilpu xakux 3HAYEHUAX [EPEMEHHOMN:

a) sHaueHue BhHIpasKeHud 3a — 7 Oospme 11;

0) sHaueHue BeIpakeHusa 12 — 2b menbine 8;

B) 3HaYeHUe BhIpa’keHudA 9¢ — 5 OosibIe MM PABHO 3HAYEHHIO BhIpaKkeHHs 6c + 4;
r) cymma 3HaveHuit BeipaykeHuil 4d + 3 u 2 — 9d He Gossime 2;

) pasHOCTL 3HAYEeHHH BhIpakenuit 2x + 4 u x + 3 menbie 15;

¢) sHauyeHune BuIpaykeHud 11z — 4 GoJibllle YTPOEHHOr0 3HAYEHHA BhIPAKEHUA 22 + 3;
JK) YIBOEHHOe 3HAaUYeHHe BhIpaKeHuda 7 — y He MeHbIlle 3HaYEHHUA BbIpakeHUdA Sy + 3;

3) YAIBOGHHOE 3HAUeHWEe BRIPAXKeHUs 3f — D MeHbIIle WX PABHO YTPORHHOMY 3HAYEHWIO
BEIpaskeHus 5 — 617

PemnTe HepaseHCTBO!

a)2x —3(5-x)>3; ®) 2,5a — 4(2a + 1,5) + 0,35 > 4,6(a + 1) — 6a;
6) 4(6y — 1) < 19 + 3(8y — 9); 3)2,2(2b-1)-1,6 > 3,1(3 + b) + 4,3(b + 2) - 2,T;
B) 18+ 52)+6=228z-17)—17; n) 1,2(c — 4) - 0,5 < 0,2(2¢ — 27) - 0,6¢ + 1,4c;
r) 8 — 2(2 — 7s) > 5(4s + 3) + 3s; K) 5,7d + 8(0,9 — 0,1d) > 3 — 1,3(6 — 3d);

x) —6(3t — 7) + 13t < 59 — 3¢) + 10¢; x) 7,3p — 7(0,6p — 1) + 1,3 < -10,5 - 11,9(p — 2);
e) or— 3(4r — 2) + Tr > —4(2 — 3r); M) (2,6r + 1) - 3(2,3r — 2) < — 2(4,7r — 1,2).

+ /3 Ioraskure, UTO AAHHOEe HEPABEHCTBO HE MMEET PeIlleHHii:

a) 5(x + 1) + 6(x + 2) > 11(x + 2); B) 7(3z + 6) + 6(z — 3) — 13(2z + 3) = 0;
6)6(y —1)+3B—-y) <3y +2); r) 46t + 2) — 2(5t + 2) — 10(t — 4) < 0.
Hokaxxure, 4TO HEPABEHCTBO BEPHO IPM BCeX 3HAUEHMSAX IepeMeHHOI:
a)bx+1)—x+10> 2 — 4(x — 3) + 8x; r)3-4a@—-2)-5a+4=5-3(a— 3)— 6a;
6)12-6(y+2)+5y+9<6y—Ty—3); m)-2b+8)+6b+8<3—7Tb—9+11b;
B)Tz+5—-4(z+5)<-1-2(z—T7) + 5z; )9 —6+38c+ 7> 25— 6c)— 15 + 24c.
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a) 9x — 45 mosokuTENLHO;
6) Sy + 38 oTpuUIaTENIbLHO;
B) 5 — 4a HENOJOKHATEJILHO;
r) 7b + 28 HEOTPUIIATEJILHO;

Vramute, eciy 5T0 BO3ZMOIKHO:

IIpu KagKuX 3HAUEHUAX MEePeMEeHHOH 3HAUeHHe BhIDAKEHHUS:

n) 3(c — 4) — (—5¢ + 4) orpunarenbHO;
e) 48 — m) + 3(6 — 2m) HeoTpPHUIATEILHO;
&) —5(8n — 1) — 7(3 — n) HENOJIOKHUTENBHO;

8) 2(—2p + 3) — 5(4 — p) + 6p moMOKHUTENHHO?

a) HauboJsblilee pellleHHe HepaBeHCTBA 2x — 7 + 9x < 4x — 5 + 3x;

6) nanmeHbIlee pemleHne HepaseHcTBa 5 — 9y + 6 + 15y > 4y — 12 — 2y;

B) HauboJIbIllee pellleHHe HepaBeHeTBa 8 + 4z — 11 + 62 < 22 — 9 + z;

T') HauMeHblIllee pellleHHe HepaseHcTBa 5t — 3t + 7 + 13t > 8¢ — 16 — Tt + 6¢;

1) HauboJbIIee Iejl0e perneHHe HepaBeHcrBa 18 — 3p + 9 — 19p > 8p — 7 — 9p;

€) HauMeHblllee LeJoe perleEre HepaBeHcTBa 9 — 2 — 12 + 17¢ > 9¢ — 11+ 3q.

JlokaxxuTe, 4TO:

a) HepaBeHCTBO 6x > 6(x + 3) He mMeeT KOpHEeI;

0) pemmeHueM HepaBeHcTBa 11y — 5 < 9(y + 1) + 2y asxsaercsa awboe YUCIO0;

B) 4HCJIO % ABJAETCH pelleHWeM HepaBeHcTBa 2z — 5(2 — z) < 2(4z — 3) — 5z;

r) unciao (—1) apndercs pemeHueMm HepaseHcTBa 4(3t + 1) — Tt > 15 = 9(¢ + 3);

n) uucio 6 He ABIAeTCA pellleHUeM HepaseHCTBa 4a — 7(3 —a) — 6 = 3a — 2(7 — 3a);

e) anciao (—5) He ABAAeTCA pelneHeM HepaseHersa 16 — 3(b + 2) + 6b < 115 + 5(1 — b).

430

PemmTe HepaBeHCTBO:

a)$+4>3; ,u)-g-+2<§—6;
¥_ - -8$58
0)3-9<9 d-4235+T

By%+3<5;am3—3<—2+£ 1)

G 9. _g_,.
D6-z>4 #8-2>-2-2

2
4) 3HAYEHUE BBIPAIKEHUS 5

3+ 4y

0) 3HaUYeHue BhIparKEeHMUs 3

9x — 11
B) 3HAUYEHHE BHIPAYKEHU A B

I') 3HaYeHWEe BBIpaskeHud 2 +

a) c = 4; 0) c = —-5;

IIpu KaKKMX 3HAYEHHUAX IIepeMeHHOI:

3x-2_ 6x+1 x+2 . _2x+1
A B A A i
2-8y 9+y. y—2 y+1,
K) 5 < VRE 0) 3 + 1> 5
5-2 _8-3z _z2-38 _2+ez
_2 < 5 L H) 1 7 < 4 E]
4t +7 10 + ¢, 3-Tt_,_ T-3t
M) 4 > o P) ey <1 5
7+ 3x
MeHbIIle SHAYEHUS BLIDAKEHHA — 5 ;
11 - 2y

MeHbIIle UJIM paBHO 3HAYEHHIO BbIpaXKeHHA 4 M

3anumure TPHX HEepaBeHCTBA, PelleHHeM KOTOPBIX ABJIAETCH YHCIO C:

+ 3 GoJIbIIIe WM PABHO 3HAUEHWIO BEIPDAYKEHUS 5 — 4 _5 Tx;
Al il 0oJIbIlie 3HAYEHUSA BbIPAKeHUdA ﬁt; g + 37
B) ¢ = 2,3; r) c = —3,5.
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483' 3anumuTe TPH HepaBeHCTBA, PABHOCH/IBHBLIX HepaBeHCTBY 4x — 8 < 2y + 1.

484' HseectHO, uTo 5a + 4 = 166 — 11. [lokaskuTe, 4TO:

5

486

487

a)a > 3,2b - 3; m—L%z—g—La Nni-1>=2_2
6) 7,50 + 22,5 > 24b; r1)-a+ 1,4 < 4,4 — 3,2b; aﬁr+§%§92w—e.

Haijigure Bce 3HAUEHHA d, OIPU KOTOPEIX HepaBeHCTBO 2a + Hx < Tx — 6 HCTHHHO

- Ipu:
a) x = 3; 6) x = —1; B) x = 0; r) x = 8.
Hmeer ¥ HePAaBEHCTBO DeINeHHS [IPH YKA3aHHOM 3HAYEHHU a?
a)bx —a > 2(8x - 2),a =5; r)5(t +3)—38a<5t+2,a=-T;
6) 2y +8a <2y +7,a=-3; D9 —-a>Tr—-4)+ 2r, a = —4;
B)4(z — 7) < 4z + 3a, a = —10; e) 8(s — T7) —4s = 4s + Ta, a = 6.
Pemunre HepaBeHCTBO!:
a) 4(x + 5) > 28(x — 9); r) —14(3t + 12) < 49(6 — Tt);
6) 8(y — 5) < 24(7 — y); n) —18(6a — 15) = —63(7 — 3a);
B) 6(48 — 2z) > —48(3 — 2); e) 15(21 — 4b) < 60(11 — 5b).

a) [lnuHa OZHOW CTOPOHEI IPAMOYrOJLHUKA HA 8 cM Gosblne nnuHbl qpyroi. Kakoi
MOKeT OBITH JIMHA OOJIBIIEl CTODPOHBI, ECJIU IePHMETP 9TOT0 IPAMOYIOJbHUKA MEeHb-
mre 32 cm?

6) loamHa npaMoyrojJbHHEA paBHA 5 cM. Kakoi momxHA OLITH IIMPHHA BTOTO NPAMO-
YIONbHHKA, YTOOBI MEPHUMETD NMPAMOYTOJIbHUKA ObLI MeHbIIE 18 cM?

B) Ot noma Bauu xo mkonsl Gonee 1,6 xm. C xakoil cpefiHeil CKOPOCTHIO AOJIIKEH HUIATH
Bassi, uToOBI JOHTH OO0 IIKOJLI 38 24 MHUHYTBI?

r) Kona m Harama nponssuii B noake 10 kM. IIpm aToM yacTs MapoipyTa OHH OPO-
IIBLIH IO TEUYEHWIO DEKH, 4 OCTABIIYIOCH YACTh — NPOTUB TeueHUs peku. CobcTBeHHAA
CKOPOCTH JOAKM paBHA 7 KM/4Y, & CKOPOCTh TeUeHHSA DEeKH paBHA 2 KM/4. CKOJBKO
KuyioMeTpoB npomblin Kona ¢ Harammeil mo TeueHWIo peKH, €CJIU Ha BCIO JOPOr'Y OHHU
norparuiau menee 1,5 uaca?

) IlnaTa 3a apeHZy o(hrca COCTOUT M3 MEPBOHAYATIBHOTO B3HOCA M TJIATHI 3a KaYKIbIi
JleHb apeHjbl. Ha CKOJIbKO TOJIHBIX AHEH MOKHO apeHJ0BaTh IIOMENIeHNe U 3aIlIaTUTh
npu arom menee 15 000 p., ecsin mepBoHa4YanbHBIH B3HOC cocTaBadeT 8000 p., a miaTa
3a KasKJbIi AeHb apeHAnl cocraeiaser 800 p.?

e) Kakoe KOJMHYECTBO LEJBIX MEIIKOB C YaeM MOKHO
IepeBe3TH 3a OJMH pas3 Ha MalllHHE I'PY30I0ABEMHOCThIO
3,5 TOHHBI, ecau Macca Kaykaoro mMemka pasHa 60 kr?

HaiiguTre BCe HeOTpHIlaTeJIbHEIE PellleHHA HepaBeHCTBa.

a)§+6‘)§—7; 3)9—52—%46—%—42;
_Y Y5 3t _Tt_
0) 3y 4<7+5, r)4t+12+4> 8 8t.
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4901 OnpegennTe 3HAK UMCIa @, €CIH:
a)a-5<b-5ub<-T
B)7—-c+4<a-10umc < 19;
6)3a +4>3c—-8wuc>5;
r)d-a—-92c+6mumc>-10.

491 Hpn KaKuX 3HaAYeHHAX nepemeﬂnoﬁ HMCTHHHO HEPABEHCTBO!:

3a + 2 4da — 9. a-2,8a—-4 4a-3.
a)—7 2a>—-—_4 2 a)a < 3 + 5 6
b-9 _5-2b. b-4 b-2 b-1_b+3
©)8-"—g <7g > © 3 *73 i° 6"
6c -5 _ Te—11, 3c -7 8-9c 6c+4 3-2c,
B) =g S<be-Tg *) 710 14 - 5 7
d+6 8d-11_ ., 6d -2 2(d+1)_ 4(d +5)
r) 5 1 = d; 3) 3 5 > 5 -
4921 Pemure mepasencTso: 1 4x 4 6x
[ —E —g
m_m_m_m_g _ .
zy_ﬂy 5y_L3
G)2n-3R 7520, g 5n, 3n, 1. g 44- 2 - &
5 3 6 4 20 y 4 2
z 3tz 6 — =z
Z- 0,51 - 252
3py, 1 2p)). . _2 4 _ 2
:B)((3p+ 4)+Z{2p+ 3)) 8< T; ) 42 5 > ;
14+ ¢ 9 9 - Tt
3¢\ 8 29 5 e T2
_39\.8 _(3,_ 2q). : S e
r) (40 - 22)- £ - (30-22)- 7> 12 88-—7—<15 .
493| Haiinure Bce pemmenus HepaBeHCTBA, IPUHAIEKANINE YKA3AHHOMY IIPOMEKYTKY:
a)7T-%>28 1 9;x ¢ (-11; 4y a+3z-E<Bog.cp91)
6)5y+g§£<4+%¥;ye[—2;7); r)7—%>—%—2t;te(—3;7}.

494! Haiinure Bce 3HaYEHHA X, YAOBIETBOPAIOIINE HEPABEHCTBY:

a)x +a<?5; n) 6x +d>12; H)x<§—b;

0)3—-—x>b+4; e) 8x — ¢ <a + 8x; K)x+a>§;

B)x —¢ < 3; K) 9x + 3a < 6x — 6¢; JI)§+%‘(C;

rx+az=zb+T7; 3) 8¢ — 4x > ba - Tx; M)§—£>d.
@ @ CpaBHUTe 3HAUEHUS UUCIOBBIX BBIDAMKEHHH:
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196)

497

Kakue BEICKA3bIBAHUA ABJISIOTCA OOIIMMH, 8 KAKHE — BHICKA3BIBAHUAMHE 0 CYIIIECTBOBA-
auu? JloKaKuTe UCTUHHBIE BHICKA3BIBAHUA, a [JIA JOMKHBIX BBICKA3BIBAHUI TOCTpPOMTE
HX OTpUIaHHE B y0eAUTeCh B MCTHHHOCTH OTPHIIAHHM.

a) Bee astemenTHI MHOKecTBa {(—2; 0; 4; 5; 9} ABAAIOTCS pPellIeHUsIMEA HepaBeHeTsa X + 4 = 0.
6) Bee pemenns HepaBeHcTBa X + 4 > (0 gaBaAIOTCH 3JeMeHTaMK MHOsKecTBa {—2; 0; 4; 5; 9.
B) HepagenctBo 2y + 7 < 15 mMeeTr HaTypajbHEIEe DeINeHHd.

r) Bece pemenus HepaBeHcTBa 2y + 7 < 15 — HaTypajbHBIe YHCjA.

1) HexoTopsie mosioskuTebHbIE YMC/Ia ABJIAIOTCA PelleHuAMU HepaBeHcTBa 6a + 4 > 0.

e) Bce nmosioskuTenbHBIE YMCIa ABAAIOTCHA PellleHUSMU HepaBeHcTBa 6a + 4 > 0.

IlpuBenuTe apobu x o0mieMy 3HAMEHATEIIO:

e ﬁ)ini. B)__LHL
1391 2033’ 2921 " 3683’ 5215 © 19817"

a) CrpourenbHas KOMIAHMA NHOJy4YMJa 3aKas Ha OOJHIOBKY 3HAaHHA NEKOPaTHBHOMU
nauTKoi. Ilepsas OGpurajga MOKeT BBINIOJHHTEH DTOT 3aKas 3a 75 paGouux AHe#, a
BTOpas MoxkeT BeInoaHuTs 20% 3zakasa sa 12 pabouux nueii. Cronsko pabouux mHei
morpedyerca 3THM ABYM OpHrazam JJjis BBLIIOJHEHUS BCEro 3aKasa, eciu OHH OyayT
paboTaTh BMECTe C YKA3aHHOH IPOM3BOAUTENLHOCTHIO?

6) Ha moxonaguon pabpuxe umerorcsa 18 ¢pacoBouHBIX JIMHUI, pabOTAIOIMUX ¢ OJAUHA-
KOBOM NPOUBBOAUTENLHOCTEI0. OHU BBIMOJHAIOT AHEBHOE IIPOM3BOJACTBEHHOE 3allaHUe
3a 14 yvacoB. CKOJMBKO HY)XHO H06aBUTH (DACOBOUHBIX JUHUM, YTOOBI BHINOJHHUTH 3TY
sxe pabory 3a 9 uacos?

B) s manosHeHus GacceiiHa MCIIOAB3YIOTCS Tpu TPyOel. Yepes nepsyio TpyOy mycToi
bacceiiH HamonHsiercs 3a 27 4acoB, yepes BTOPYIO — 3a 18 wacoB, a yepes3 TpeThbIO —
3a 54 yaca. 3a KaKoe MHHHMAJIbHOE BpeMs MOKHO
HAOOJHUTH 3TOT NMyCcTOH HacceHn?

r) Ha 3aBozie mo MpoOU3BOACTBY MOpOKeHoro pabora-
fot 420 pabounx. IIpodcoios pabounx NMpUHSAT pelre-
HHE COKparTuThs paboumii 1eHb ¢ 8 uacoB 70 6 yacos.
Cronbko pabounx HeobOxoaumo OyieT NPUHATH HA
3aBOJ [JIs TOrO, YTOOBI COXPAHHTHh HEM3MEHHBIM
eXeJJHeBHBII BBINYCK HNPOAVKIIMH, CUHTAHA, UTO BCE
pabGoumne paboTaloT ¢ OAMHAKOBOH MNPOUBBOAUTENb-
HOCTBIO?

IToctpoiiTe rpadhuk KycouHo-auHeHHONM GyHKnu. Oupenennre 0o rpadQuKy, IpA KaKUX
SHaA4YeHUAX X 3Ha4YeHHe [y paBHO HYJIIO, 50.}1]:1]10 HYyJIfdA, MEeHBbIIIe HYJIA.

a) 3x, ecnin x = 1; B) 6x — 5, ecotm x = 2;
y=1 3,ecan —1 < x<1; y=<x+5,ecan —2<x < 2;

—-3x, ecmu x < —1 7T+ 2x,ecmun x < -2

6) 4x + 5, ecim x = 0y ) —2x + 5, eciu x = 3;
y=15ecm -1<x<0; y=41x—4,ectm 0<x<3;

x+ 6,ecmm x < -1 —3x —4,ecan x <0
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500)

501

502

503

504

505

110

B mepshie IATH AHEH MecdAlla AOPOMKHasA Opuraja
PEMOHTHPOBAJIA AOPOTY CO CKOPOCTHIO 5 KM B JeHb.
3aTeM, MOJYYHB ACIOJHHTEIbHOE 000py0BaHue, OHA
B TeueHue 10 naHe#t pemoHTHMpoBana 15 KM B JeHb.
TTocne aroro B Teuenue 5 mHeil Opurana He paborasa.
B nocnenyiomue 10 nHei 6pHraga peMOHTHDPOBAJIA H0-
pory co ckopocThio 12 KM B leHb. 3anuiinTe (Gopmy-
Iy 3aBHCHMOCTH JJIMHBEI OTPEMOHTHPOBAHHOM JOPOrHA
s (B KM) oT BpeMeHH paboTnl Gpuraasr ¢ (B AHAX) U
mocTpoiiTe rpaduK STOM 3aBHCHMOCTH HA KOOPAMHAT-
HOM maockocTu Ost.

Haiigure cymmy mHOrounenos P, @ u R:

a) P = 4a’ - (9a® + 3c¢), 6) P = x® + 3xy + 2y°— (3x% — 2xy + 55°),
Q = Tc — (10a® + 5¢), Q = 3x* — bxy — 3y*— (bx® + Txy + 49,
R = 5a% - (2¢ - 44?); R = —4x% - bxy — 2y% - (3x* — Txy — 6y°).

PasnoxuTe Ha MHOMUTEIU:

a)x"+ x°+ x*+ 1; r) x*y2? — X%zt + xtyre? - x4

6) y® + 27 + Ty? + 21y; n) (p? + 3pq + 4¢%? — (p? + 4¢%)%

B) a*b' + a’bc® — a*b’c — a’ct; e) (Tn® — 4n® + 3n°)* — (3n° — 3n®)%.

Haitgure sanboapiinit o0MIHHA AeIATENb YHCE:

a)3nu 3n + 3 (n € Z); B) 24n + 18 u 24n + 12 (n € 2);

6) 6nu 6n + 2 (n € 2); r) Tnu ldn + 7 (n € 2).

[ocrpoitre rpaduk dyuruuu y = f (x). Onpegenure no rpadury, IpHM KaKUX 3HaUe-
HUAX X 3HaueHHe y OOJibllle HYJSA, PABHO HYJI0, MEHbIIE HYJ.

a)f(x)=|x+3|-|x—-4]| B)f(x)=—-|T-x|-|x—-3]

6) f(x)=|x-5[+]6—-x]; r)flx)=|x+4[-|8-x]|
PasosKuTe HA MHOMKHTEJU:

a) xy(x — y) — x2(x — 2) —yz(z — y) B) m?(n — k) — n?(m — k) + E*(m — n);
6) ab(a + b) + ac(a — ¢) — be(b + ¢); r) p*lg — r) + ¢ (r — p) + *(p - ).
SO6I PemnTe HEPABEHCTBO:

a) 4x < -32; m) 3a -4 > -13; u) -5m + 3 > -9m - 17;
6) Ty > 28; e) 8 + 5 < 21; K) 8n — 6 < 9n + 14;

B) —% < —6z; ®) —1dc + 9 > —4T; a) 5p + 10 =2 -9p - 18;
r)%t>—24; 3) 9 - 5d < — 26; M) —6g — b < —8¢ + 11.
PaBHOCHIBHEI JH HepaBeHcTBa?

aA)x—5<-2mx<3; B) 3a < 27 u —a > —9;

6) 2y > 12 u —y > —6; r) 126 - 15 < 21 u —4b > 12.
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SABisierca U YHUCIO:

a) 2,4 peurenneM HepaBeHcTBa Tx — 2 > 19? Haiigure 1Ba pelneHusa 3TOro HepaBeHCTBA,
oosnpmmue 2,4. CyIIecTBYIOT JH pellleHns ATOr0 HepaBeHCTBa, MeHbInue 2,47

6) —3,5 pemenuem HepaBeHeTBa 4x + 17 < 3? Halinure fBa perieHus sToro HepaseHCTBA,
MeHbIue —3,5. CymecTByOT Ju pelleHuss 9TOr0 HepaBeHCTBa, Gojbime —3,57

509 PeniuTe HEpaBeHCTBO M M300pasuTe MHOYKECTBO €r0 PelIeHH Ha YHCJIOBOM npAMoi Ox:

a)9x - 7,8 < 10,2; B) —2x — 33 > 8x — 28;

0) 9,3 — 4x < —-14,T; r) 12x + 26 < 3x — 1.

Ilpu xaxkux 3HAYEeHUAX NEePEeMEHHON MCTHHHO HEePaBeHCTBO?

a)8x +12-3x <16 — Tx — 8; o) 8x — 738 + x)+ 26 + 4x < —-18;
6) bx + 83 —11x 2 9 — 3x — 4; e) 11(x — 2) — 8x + 24 > 29;

B) 27 > 4x — 3x + 9x + bx — 12x; K)x—16+Tx21-5x+ 7(2 — x);
r) 6x + 14 < 3x + 17 + 9x + 8; 8) 3(6x — 7) + 4x < 8(4 — x) + 28.

511 ITpy KaKuX 3HAUEHHAX HEePEeMEeHHOM:

a) 3HAYeHHe BbhIpaykeHudA 4a — 9 Goapme 5;

0) 3HAueHUe BhIpaykeHusa 14 — 3b menpme 11;

B) 3HAUEHHE BRIpaXKeHus 6¢ — 8 Goubine UM PAaBHO 3HAUEHUIO BhIDAXKEHUA 3¢ + 9;
T) cymMa 3HaueHHH BeIpaskeHHH 5d + 2 m 7 — 11d menpme niau paBHa —6;

Il) pasHOCTh 3Ha4YeHWH BhipaxkeHuit 9x + 8 u Hx + 7 He menpme 127

Pemure HepaBeHCTBO:

a)3x - 47T-x)>T; r) 3,6a + 6(a + 1,4) > 5,3a + 11,4 - 7,7a;
6) 5(8y — 2) — 9 < 15 — 2(3y — 11); n) 5,8(b—-2) =9,2(1 +b) +6(1,16 + 0,7);
B)6(2 + 72)+ 12 > 4(52-9) - 1T; e) 3,4(2¢ — 1) < 5,7c — 4(c + 3,1) + 4,1c.
ﬂ Hoxaskure, 4ro:

a) HepaBeHCTBO Tx < T(x — 5) He UMeeT KOPHEIi;

0) pemerneM HepaBeHcTBa 6y + 12 > 9y + 3(2 — y) asaserca nm060e IUCIO;

B) UHCJIO —% SABJISAETCHA pelleHHeM HepaBeHcTBa 52 — 6(1 — 2) < 92 — 2(3,5 + 2);

) 4ACIO 3 He ABJIAETCS pellleHreM HepaBeHcTBa 3(6 —a) + 9 + 4a < 3(a + 3) + 2(a — 1).
Jloxaxxkurte, 4To HePaBEeHCTBO BEPHO NPHU BCEX 3HAYEHHUAX NMEePeMeHHOMN:
a)6(x+9)-3x+12>5-5(x—-6)+8x; 6)8-9y—-2)-4y+4<9-5y-8)-8y.

JokakuTe, 4TO LAHHOE HEPABEHCTBO HE MMeeT PelleHMii:

a) 7(x + 9) + 2(x + 8) < 9(x + 5); 0)4(2z2 +3)+6(z-7)- T2z -4) = 0.
Pemnure HepaBeHCTBO:
a) 25 +5>7; B) 12 - £ > -3; I =k
_Z - r I _ = _4q9 __q_
6) 4+2< 8; r)4+5c6 (G e)9 3 <78 11.
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517 PemuTe HEPABEHCTBO:
4x -3 2x+3.

2x+5_7€3x+7_12;

8 =7 5 B 73 3

oy 1534 - B LTy, 3815520 g

Hmeer 1 HEPaBEHCTBO pPeIIeHHSA NPH YKA3aHHOM 3HAaYeHHH a?

a)Tx —a > 2(4x — 3),a = 2; B) 6(2¢t + 4) — 2a < 12t + 12, a = —5;

6) 3(2z — 4) < 62z + 2a, a = -3; r)9(s —3)—5s>4s + 3a, a = 4.
E Pemnure HepaBeHCTRBO!:

a) 7(2x + 6) > 35(3x — 4); B) T2(5t + 3) < —24(16 — 9t);

6) 9(8y — 7) < —3(12 - 5y); r) —25(7a — 5) = —40(2 - 4a).

24 cm?

a) [lumHa OXHOU CTOPOHBI IPAMOYIOJBHHKA HA 3 cM GoJblie NIMHBL Apyroi. Kaxkoi
MO’KeT OBITh JJIMHA 3TOM CTOPOHBI, €CJIH IePUMETDP 3TOI'0 MPAMOYIOJBHHKA MeHbIe

6) Ot odpuca xommarum g0 ckiaaga meHee 27 kM. CKONBKO BpeMeHH NOHAZo0uTCa qiid
TOoro, 4Todel IPoOEXaTs HA aBTOMOOMIE OT oduca A0 CKJIANA, €CJOU CDENHAS CKODPOCTH

IBHKeHUA paBHa 36 Km/u?

B) CKOJIBKO MEIIKOB € KAPTOLIKOM MOXKHO PA3MECTHUTH HA CKJIAZe BMECTHMOCTHIO

50 ToHH, eclIM Macca Ka)KJaoro Meinka 28 kr?

521§ Ilpn xaxux sHaveHUAX NepeMeHHOH MCTHHHO HEPaBEHCTBO?

4a + T 3a — 11, 2a -1 3a—-1 4a-1 .
a)—3 5a>-—2 3 B) ba = 3 + 1 + 5 =+ 2:
b—-3 8-b. b+3 b+4 b+5_0b-1T7
6)3p - L2 < 820 s+ g T2 < 2t
522' HaﬁnHTe BCe HEINIOJIOKHTeJIbHBIE pellleHHs HepaBeHCTBa.
3x 2x _ . _ 4z _ Tz _
a)4+6>7+9, 6) 11 62+9>9 3 2z.
523' PernTe HepaBeHCTBO!
g-1x 4%
6
m_m_m_m : —
151)5—4 3 2<53, B) 3x + 2 6 2 b
. . 3t_4~3|-t 5 gy _ 11 -4t
_ 249\ 2 _ 9g). 0 S . | T
ﬁ)(5q 4) 3+(6q ). 11<85 7 s -
HaiiguTe Bce pemieHusi HepaBeHCTBA, NMPUHAJJIEKAI[UEe YKA3AHHOMY IPOMEKYTKY:
a) 9 —-15> %:5 + 11, rae x € (-15; 2); 6)5+82—%4%+72.meze [-3; 27].

PasnosuTe Ha MHOMHTEIH;

a) x® — 64 + 9x% — 36x;

6) a’b® — a’b3c? + a%*c® — a’ch;

B) (3d® — 5d® + 8d®)? — (3d° — 8d®)%.
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Haiinure cymmy MHOTOUIeHOB P, @ u R:

a) P = 6m? — (5m? + 2m), 6) P=a’+ ab + b*>— (a®> — ab + b?),
Q = 5m — (8m* + 2m), Q = 4a® — 2ab + b*>— (8a? + 2ab + 6b%),
R =8m? - (m — 2m?®); R = —3a® + 2ab — b®>+ (2a® — 4ab + 5b7).

a) MacTepckas Mo pecTaBPalMH KaPTHH MOJyYHIa 3aKas OT cBoero kiaueHTa. [lepsoiit
pecTaBpaTop MOKET BBIIOJHUTHL aTy pabory 3a 30 paboumx aHeil, a BTODOH MOxer
BeimonEuTs 40% 3akasa 3a 18 pabounx amei. Ckonpko pabounx nHel morpebyercsa
STHM JBYM DeCTABPATODAM AJIS BBHIIOJHEHMS BCEro 3aKasa, ecjau oHM Gyayr paboraTh
BMeCTe M [IPOM3BOJHUTEJIBLHOCTH OymeT Ta xe?

6) B monunkoBoii KoMnanum paboraior 8 nosapoB. OHM MOrYT BBIIIOJHHUTE AHEBHOE
IIPOM3BOACTBeHHOE 3agaHue 3a 14 wacoB. CKOJBKO IIOBApOB HA/0 NPUHATH B KOMIA-
HUIO, 4TOGBI OHH MOIJIM BBHIIOJHHUTbL TO K€ CaMoe AHEBHOe 3ajaHue 3a 8 Jacos, eciiu
NPOMU3BOAUTE]bHOCTh BCEX IOBAPOB OAHMHAKOBaA?

Ilepeeie Tpu yaca OYyTH TYPHUCT [IPOLIEJ CO CKOPOCTBIO 4 KM/4Y. 3aTeM OH YBEJIUYHJI
CKOPOCTh M B TeUEHHWE 2 YACOB IMeJ cO CKOpocThio D KM/4. Ilocyie aToro oH chesan
npuBan u oraeixan 2 yaca. [locse mpuBaja TYPHCT IIeJ YeThIPe daca CO CKOPOCTHIO
3 xkM/4. Banumure GOPMYyNYy 3aBHCHMOCTH JJIWHBI OYTH § (B KM), OPOHIAEHHOIrO
TYpPHCTOM, OT BpeMeHH ¢ (B 4acax) ¥ mocTpoiite rpaduk sTOH 3aBHCHMOCTHA HA KOOP-
AMHATHOH muockoctu Ost,

Tloctpoitre rpaduk KycouHO-THHeHHOK GyHKITHE. OnpesennTte 1o rpa@uKy, IPH KAaKHX
3HAUGHHUAX X 3HAUEHWE J PABHO HYJIO, DOJIbIIE HYJISI, MEHbIIIEe HYJIA.

a) 4x, ecin x = 1; 0) 3x — 5, ecain x = 2;
y 4, ectn -1 < x < 1; 7} x—-1,ecam —-2< x < 2;
—4x, ecmm x < -1 3+ 3x, ecim x < -2

Hangure HauboNbIINNA OOMIKI JeJIHTENb YHCENT:

a)2nu2n + 2 (n € Z); 6) 5n m 10n + 5 (n € Z).

TIocrpoiire rpadbur dpyaruuu y = f (x). Onpegenure mo rpaguky, IpH KAaKHX 3Haye-
HUAX X 3HaYeHUe Yy fosbIne HYyJIdA, PABHO HYJIO, MEHLBIIIe HYJIA.

a)f@)=|x+2[-]x-5] ) f()=-9-x|~-|x—2]
Pemnre HepaBeHCTBO ax 2 b:
_ 4,06 - 0,0058 + 3,3044895 — (0,7584 : 2,37 + 0,0003 : 8)

0,03625 - 80 — 2,43

_ 5,7-16,2 127,68 0,5 , 34,68 15,4
2052 T 456 T 68-357 0P

. HaiiguTe IeBATH IIOCIEA0BATENLHBIX IIEJbIX YHCEJ, CYMMa
IIepPBBIX TPpeX M3 KOTOPBIX paBHa CyMMe IIeCTH IIOCIEeTHHX.

B Tpex pomax ;KkuByT BuuEH-IIyX, Ilaradox u Cosa. Ha mepBomM m3 9THX AOMOB Ha-

xogurca tabnuuka «Burau-Ilyx», sa BropoMm — «CoBa», a Ha TperbeM — «Bunuu-Ilyx
wiau Ilsravox». UsBecTHO, YTO B KAIKAOM M3 JOMOB JXHMBET KTO-TO OLHH, IIPH 3TOM B
HeM JKHBeT He TOT, 4Ybe MMs yKazaHo Ha Tadbnmuke. KTo B jomMe ¢ Kakoil TabIWUKOM
JKHuBeT?
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2. PenmieHue HepPaBEHCTB C MOIYJSAMM*

Cmpemumbcs HAllMuU ucCmuny — 3aciyea,
dadxce ecau Ha amom nymu u Oayrcdaeurs.

Teopr Kpucrod Jluxrendepr (1742-1799),
HEMeINKHH VIeHBIH U OyOIuIucT

B mpeapiiyniux NYHKTAX MBI ¢ BAMH Hay4YMJIMCh DeINaTh JHHeHHble YDaBHEHHUA H
HepaBeHCTBA, YPABHEHUA C MOAYJIAMH, CBOAALIHECH K JIHHeHHbIM. Pasbepemca Teneps c
TeM, KaK pelIaTh HepaBeHCTBA C MOAVJIAMH.

IIpexxkae Bcero, BCHOMHHM, KAaKHe YHCJIOBBLIe IIPOMEMYTKH ABJSIOTCA PeIIeHHAMH
OPOCTEHIINX HEPABEHCTB C MOAYJNAMU: | X | > ¢, [ X |26, | x| <e¢, |x|Sc(c e @)

¢>0 c<0
MHuo:xecTBO MauosxecTBO
HepagseHscTBo Cxema perrermit Hepasencrso pernesuii
x|>¢ - & » | (—o0; —¢) U (c; +o0) [x|>ec (=903 +0)
] ¢

lx|2¢ l

=C

|z]<¢ | S ——— s (-e;0) x| <e @

(=903 —¢] U [¢; +90) |x|=¢ (—00; +0)

il

-c c
| | Eemue <0, 10 @
. <
|x|<e - . [-esc] lx|<¢ Eemn e =0, 10{0}

PaccMOTpHM Telleph HEPABEHCTBa, B KOTOPBIX IOJ 3HAKOM MOJAYJA CTOMUT HE X, & BbI-
paskenue Bujga kx + b, rue k, b € Q.
PaccMOTPHM HECKOJIBKO IPHMEpPOB.

IIpumep 1.

Pemure HepaBeHeTBO: | 3x + 2 | > —2,

Pewenue:

|8x + 2| 20, a(-2) < 0. d noCKOJIBKY HEOTpUIaTeJbHOE YMCJIO Beceraa 0oJibiie oT-

PHLATEJIBHOI'O, TO JaHHOe HepaBeHCTBO BEPHO IIPH JAI00BIX 3HAYEHHUAX X.
Omsem: (—00; +00),
IIpumep 2.
Pemmre HepaBeHCTBO: | Tx — 9| < —5.

Pewenue:
| Tx — 9| 2 0, a (-5) < 0. 1 NOCKOIBKY HEOTPHLATEJbHOE YHCIO He MOKeT ObITh

MEeHbllIe WM PaABHO OTPHIATEJILHOMY YHCIAY, TO JAHHOe HePaBeHCTBO BCerja HEBEPHO.

Omeem: .
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Ilpumep 3.
Peimnnre HepaBeHCTBO:

Pewenue:
Moayab uncaa Goabine uiu paseH 10, ecam aro umceso aubo Gospire uan pasao 10,
aub0 MeHbIIe wiad paBHo (—10). 3HaunT,

|4x — 6| > 10 <= 4x - 6 > 10 pim 4x — 6 < -10

Pemum Kajoe U3 JBYX MOJYUYEHHLIX HEPABEHCTB, a 3aTeM HaizeM o0belWHEHHE
MHOKECTB UX PelIeHHi.

1)4x -6 210 © 4x>10+6 < 4x>16 < x >4 © x € [4; +)
2)4x -6<-10 © 4x<-10+6 © 4x< 4 © x<-1 & x e (- —1]
Omaem: (—o0; —1] U [4; +0).

4x — 6| = 10.

IIpumep 4.

Pemmnre mepaBencTBo: | 5x + 1| < 3.

Pewenue:

Moaynp 4umcia MEHbBIIE 3, €CJH 3TO YHCJIO IPUHAAJIEKUT OTKDPBITOMY HHTEDPBAILY
ot —3 go 3. 3Hauwur,

[bx+ 1| <3 -3<dx+1<3

Pemum nosrydyeHHOE JIBOHHOE HEPABEHCTBO:

3<Hx+1<3-3-1<bx<3-1-4<bix<2<-08<x<0,4

Omgem: (—0,8; 0,4).

Yro xacaeTcs HEPABEHCTB C HECKOJbBKHUMH MOAYJIAMM, TO CIIOCO0 MX pelIeHHdA aHa-
JIOTHYEeH cItoco0y, KOTOPBIH MBI HCIOJIL30BAJIH IPH PElIeHHH yYpPaBHEHHMH C MOIYJIAMH:
cHaYyajia HAJ0 BBIJIEJIUTH YHUCJIOBLIE IPOMEKYTKH, HA KOTOPLIX BBIPAYKEHHS IOJ 3HAKOM
MOJYJIsI He MEHSAIOT CBOM 3HAK, & 3aTeM HAWTU pellleHHs HeDABEHCTB HA Ka’KJOM M3 BBI-
JleJIeHHBIX IIPOMEXYTKOB. PemeHnneM HepaBeHCTBa OyneT o0befHHEHNE BCeX MOJYYEHHBIX
PelneHuii.

OpHako mpekje 4eM HNPUCTYIIaTh K PEIIeHHI0 HePABEHCTB ¢ MOAY/JIAMHA YKAasaHHBIM

CHOCOGOM, Haja0o BHUMATEJBbHO IIOCMOTPETh HA HEPABEHCTBO, TAK HAK HHOT'ZA TOJBKO JIHIOb
II0 BULY HepaBeHCTBA MOMKHO CHeJIATE BBIBOJ O MHOMKeCTBe ero pemennﬁ.

IIpumep 5.

Pemure HepaBeHeTBO: | 6x + 12 |+ | 4x — 9| < -T.

Pewenue:

3aMeTHM, UTO CyMMa ABYX MOJYJEH Bcerga 4ucjo HeOTPUIATEIBHOE, TI03TOMY OHA He

MosKeT ObITH MeHbIlle HJIM paBHa oTpuuarejbHoOMy 4uciay. CienoBareiibHO, JaHHOE Hepa-
BEHCTBO HE MMEET PeIleHM HH OPH KaKuX 3HAYeHHAX X.

Omeem: &.
IIpumep 6.
Pemure mepaBencteo: | 3x —4 |+ | Tx - 2 | > —11.

Pewenue:
CyMMa ABYX MOAVJIEH BCErjga Ymucjo HeOTPUILATENLHOE, a I0ITOMY Bcerga 6oJIbIne oT-
PHIIATEILHOTO YHMCHa. 3HAUUT, MaHHOe HePABeHCTBO BEPHO IPU BCeX 3HAUEHHAX X.

Omaem: (—00; +00),
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Ilpumep 7.
Pemure HepaBeHCTBO: |x — 3 |+ |x +4|> 9.

Pewienue:

Pemum HepaBeHCTBO CrOCODOM, AHAJOIHYHLIM TOMY, KOTOPEIA MBI HCIIOJIL30BATIH IIPH
pellleHUU YPaBHEHUH C MOAYJISMHU.

1. ITox 3sHAKOM MOZyJA HAXOAATCH BBIPAXKEHHA: X — 3; x + 4.
2. HaiifjeM KOpHH ypaBHEHHI:

x-3=0 & x=3 x+4=0 & x=-4

3. OTMeTHM HalJleHHBIE KODHH YPaBHEHMH HA «YIPOIIEHHON» MOJEJU YHUCIOBOHU
NpAMOM U OIIPeAeMM HelepeCceKaroIlluecs YHUCJIOBbIe NIPOMEXYTKH, Ha KOTOPHIE JaHHBIE

yucia pasbuBalT YHCJIOBYIO NPAMYIO.
Yucaosbie (—o0; —4)

[-4; 3)
-4<x<3

v [3; +0)

| 83<x<+oo

]

’Y >
-4 3

4. IIpoBepuM, 4TO 00beJUHEHHE HANJACHHBIX YHCIOBBIX IIPOMEKYTKOB COCTAB/IACT BCIO
YHCJIOBYIO NIPAMYIO:

npomexcymreu x <-4

(—o03;—4) U [-4; 3) U [3; +0) = (—00; +9).

5. BeimuineM omnpejejieHne MOAYJSA KaykKJIoro U3 BhIPDaKeHHH M YCTAHOBHMM [JIA BCEX
YHUCJIOBBIX MPOMEXYTKOB, YeMY PABHO 3HaY4YeHHEe MOIYJLA.

3 x— 3, ecniu x = 3,
e I= 3—x, ectm x <3

x+ 4, ecnu x 2 —4,
|x+4|=
-x— 4, eciu x < —4

IIpoMexyTEH
(—=o0; —4) [4; 3) [3; +00)
BripaskeHus ¢ MOZyJIeM
|x—38]| 3-«x B) = &5 f3 =16
|+ 4| ' -x -4 x+4 x+4

6. Temephb AJIfi KasKAOro 4MC/JIOBOTO IPOMEKYTKA 3alMIIeM M PelIuM HepaBeHCTBO 0es
3HAKOB MOXYJIf, PABHOCHJIbHOE MCXOZHOMY.

1)x<-4mwmxe(-0;-4) 2)4<x<3,mmxe[-43) 3)x23 wmxel[3;+x)

B-x)+(—x—-4)>9 B-x)+(x+4)>9 _ (x-3)+(x+4)>9
3-x-x-4>9 3- X+ +4>9 x-3+x+4>9
-2x>9-3+4 7 > 9 (1o3xHO) 2x>9+3 -4
—2x > 10 Her pemennit 2x > 8

x < -5, mm x € (—°°; —H) %] x >4, wm x € (4; +0)
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7. Haiizem nepeceyeHme KayJOTO YHCJIOBOTO IIPDOMEKYTKA M COOTBETCTBYIOIIETO eMy
MHOKeCTBa pellIeHui.

o) b ,
_ I5 -4 3 4] =

1) (-00; =5) N (—00; —4) = (=°0; =5); 2)[-4;3) N D =J; 3)[3; +°°) N (4; +0) = (4; +0).

PemmenuemMm HCXOOHOTO HepaBeHCTBA SABJIAeTCA OG'LEJIHHGHHE MHOMeCcTB DEUIEHHﬁ, no-
JIYYEHHBIX Ha BCeX UMCJOBBIX IPOMEKYTKaX.

8. Omeem: (—oo; —5) U (4; +00).

HUraxr, 06ob6masa crnocod pelleHHs HePABEHCTBA ¢ HECKOJLKUMH MOAYJISMU, CBOASIIE-
rocsli K JUHEHHOMY, IPUXOAUM K CJIeAYIOIEeMY aJIrOPUTMY.

AJII‘OPHTM pellieHHsdA HepaBeHCTB ¢ MOAYJIAMH

1. HaiiTu B HepaBeHCTBe BCe BEIDAYKEHHS, COAEpIKAINuecs I0J 3HAKOM MOJIVJIA.
2. TIpupaBHATHL KA J0€ U3 3TUX BBIPAMKEHWI K HYJI0 M HAWTH KOPHHM MOJYYeHHBIX
VDaBHEHUIA.

3. OrMeTuThL HalileHHEIE KOPHH YPABHEHHH Ha «YIPOIIEHHOH» MOAEJH UHCJIOBOH
IPAMON W ONpPeAeJUTh HellepeceKallInecd YHCJIOBble MPOMEXKYTKH, Ha KOTODbIE
JaHHbIE TOYKH pas0OHBAIOT YHMCJIOBYIO IIPAMYIO.

4. IlposepuTh, uTO 00BEAHMHEHHE HAHJEHHBIX UHUCIOBBIX IPOMEIKYTKOB COCTABJISET
BCIO UHCJIOBYIO IIPAMYVIO.

5. YCTaHOBUTE [IJIfl BCeX UHCJIOBBIX IMPOMEKYTKOB, Y4eMy DABHO 3HAUEHHE KaI0ro
MOJYJIA: CaMOMY BBEIPAXXEHHUI0, COAEPsKallleMycs MOJ 3HAKOM MOAYJA, UJIM BhIpa-
FEeHHUK, [IPDOTHBOIIOJOHHOMY eMYy.

6. JIna xaskA0ro 4UCJI0OBOrO IPOMEKYTKA SallHCATh M PEIIUTh HMCXOAHOE HepPaBEH-
cTBO 0e3 3HAKOB MOAYJIA.

7. Halitu nmepeceueHHe MOJYUYEHHBLIX MHOJKECTB PEIIEHHI M COOTBETCTBYIOIIMUX
YHCJIOBBIX IIPOMEXKYTKOB.

8. B orBere 3ammcaTh 00beIUHEHNE BCEX MOJYUHBIINXCS MHOMKECTB DEIIeHHH.

535' CpaBHHTEe 3HAYEHHA YHUCJIOBBIX BBIPAYKEHHH:

a)|—4|+|-9|u(-4) + (-9) r)[-4,3|-[9,4|m(-4,3)"[94;

6)-12,4|+72m(-2,4)+|T7,2]|; x|-82||-3,6|m|-8,2]|"(-3,6);

B) 6,8—-|-5|u|-6,8|-(-5); e)| 7,14 |:|-4,5|u(7,14) : | -4,5|.
536f Pemnre mepaBencTBO, MOAB3YACH ONpeAETeHAEM MOXYJIA:

a)| x| > 5; B) | z|<3; B|-r|<-7 x) | n|<0; u)|al|>0;

0)|y|l<T; r)| —t| =2 6; e)|-p|>-3; 3) | m|<O0; K)|b|=0.
5378 Pemmnre mepaBencTBo:

a)|x+ 1| < 5; r)|—t+1]|>9,4; K) —| 9¢ — 7 | < 36;

0)|y—2|>4; o) | 2a - 5| =< 11; 3) —| 6d + 2 | > —40;

B)|—z+ 3| > 3,6; e)| -3b+ 1| < 26; u) —|2,1s — 4| > 21.
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539

540

a1

542

543

545
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S38I JloxaskuTe, 9YTO JAHHOE HePaBeHCTBO OyJeT MCTHHHBIM IIPH JIOOLIX 3HAYEHHAX Iepe-

MEHHOM:

a)|lx+56|2-T; 6) -y —6|<4; B)-|9+2r|<1l; 1)|29 —4s|> -51.
Joxaxiure, 4TO JaHHOE HEPABEHCTBO HE MMEET PEIIeHHI:

a)la-9|<-17; 6)—|b+12|>15; B) - 18 + 3¢ | > 25; r)|38 —4d|< —-29.

HpH KaKHX 3HA4YCeHHAX HEDEMEHHOﬁ VKas3aHHBble HepaBeHCTBA fABAAKTCA HCTHHHBIMH
BBICKA3bIBAHUAMH 7

a)|6x +T7-2x|<13; 1) —|-Tt-16 +4t|<-2; x)|14c+2c—-8-21c|<-3;
)2y -9+y|>5; m|5a—-1la+7|>8; 3) | -2d + 7d - 13d | < 0;
B)|12-42-4|>218; e)-|-17T-90+23|<-6; wu)|b5p+12+ 3p|>-12.

Peimrnre HepaBeHCTBO:

a)|lx+7|<|x-9|; K)|2a -8 |>|6a+9]|;
O)|ly-5|>|11-y}|; 3)—|4b—-28 | < |15 -38b |;
B)|lz+12|2—-|z+4|; n)|1lle-5-6¢|<|12—-4c+ 2 - 3c |;
r)-|s+13|>|s-2|; kK)|15d +21 -8d|>|13-4d + 3 |;
n)-|8-r|<-r-6]| a)|8m+24|>—-|Tm+4-9m + 8 |;
e)|3-t|<|14—-1¢]|; M)—|-4-Tn—-16+22n|>|14-2n +8n + 10 |.

Ilpu Kakux 3HAYEHHAX NEePeMeHHOIi:

a) 3HaYeHHe BEIpaKeHHd | a — 9 | boxbine 6;

0) 3HaueHue BbIpa)xkeHud | 47 — 5b | menbmie 12;

B) 3HAYEHMeE BhIpasKeHud | 7¢ — 21 | MeHbIIIe MJIM PABHO 3HAUEHUIO BhIpaskeHus | 6¢c + 24 |;
r) 3HaYeHue BeIpaykeHusd | 3d + 27 | Goxple MM paBHO 3HAYEHHUIO BhIpaykeHusd | 42— 64 |;
1) cymMMa 3HadyeHHit BelpaxkeHui | 2x + 16 | m | x + 9 | He Goabme 20;

€) pa3HOCTh 3HAUEHHUH BhIpaxkeHmit | 6y — 48 | u | Sy + 20 | He menbIIE 8.

HpH HaKHUX 3HaAYeHHAX nepemennoﬁ 3Ha4YeHHe BbIPpaKeHHdA:

a)|2x— 1|+ |3x + 12 | IOIOKUATEIHHO; r) | 4a — 8| — | ba + 15 | orpunaTeaBLHO;
6) | 6y — 12 | — | 9y + 36 | meorpunmarensro; a) | 14 + 2b | — | b — 7 | HemONOKUTEILHO;
B) | 5z + 2| + | 92 — 6 | oTpuLaTeNbHO; e) —| 8 +c|— |10 — 2¢ | nonomxuTEIBHO.

544} Noxaxwure, uro:

a) uuciao (—1,5) sBaserca pemeHueM HepaBeHcTBa | 4x | = | 4x + 8 |;

0) HepaBeHCTBO |y — 7 | + 9 < 0 He uMeeT pelIeHHH;

B) HEPABEHCTBO | 5z — 8 | > —27 BepHO IPH BCeX 3HAYEHHAX NepeMeHHO;

r) HepaBeHCTBO |t + 5 | + | 2 — ¢ | € —12 He UMeeT pellleHUN;

I) umMcio 3 ABjfeTcA pemieHueM HepaseHceTsa | 2a +5 (>[4 — 2a | + 1;

€) umciIo 2 ABJISETCs PelleHueM HepaBeHcTBa | 4b — 16 | < | 3b — 45 |.

Haiigure BCe 3HAUEHUA 4, IPU KOTOPBIX HepaBeHCTBO | 3a + 4x | < | 6x — 2 | ucTuHHO
upu: :

a) x = 5; 6) x = -3; B)x=T; r)x=-2.
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PemuTe HEepaBeHCTBO:

a)|x—-2|+|x-4|22; a |3 -9|+|2b+8|>18;
O|y+9|+|ly-T7|<7; M) 4a+ 12| <9+ |8a—-6|;
B)|z|—-|z—-56]|<11; H)|1-2¢|—-|8+9|<6;
| p—-3|—-|p—4|>5; 0)|2d-10|+62|d+ 7|+ 4;
n|6+t|-|4-t|<-1; m)|5-2k|+|Tk+ 14| > -13;
e)|3-¢q|t|qg—-9|>8; p|l3m-21|-9>5—-|6+m|;
xK)—-|3+r|—-|r+7|>21; c)|Sn+ 15 |- |11 - n| <-4
3)|4—-5|—-]9—-5|<1; )12-|21-3p|<14-|12-p|;
)| m+2|-8<|m+1|-38; v)5—-|6g—18|>2|9—-q|;
K)[n-5|+6217-|n-15|; )| r-13|-9<4+|Tr+ 28|
547) Noxasure, 4To MpM YKA3AHHOM 3HAYEHMH @ HEDPABEHCTBO MMeeT He MeHee IeCATH
pemeHni:
a)|dx—-a|<|bx—-2|,a=12; r)|3p+9-a|<|Tp+ 14|, a = 6;
) |ly+2a|>|y+7| a=-3; N|l2¢g-a|>|99-8-Tq|, a=-8;
B)| 52+ 10| 2|62+ 2a |, a = —4; e)|15r-21-8r|<|5r+al,a=15.

550

Haiinure Bce pemeHns HepaBeHCTBA!
a)|lx+9|+|x-6|<|x+5|—-4; N|ia-6|+|a—-8|+|a+10]|<-19;
O)|y—-T|>|y+2|+|y—-3|-15; e)|b+4|>|15-b|—-|b+ 9| 14;

B)|z+5|—-|z2-8|2|2+T7|+2; K) |4t -8 |+ |3t-9|+|6f+ 12| < 30;
N|c-10|<9-|c—-5|+|c-3}; 8)18+|6d-3|-9-|{2d+8|>=|4-164d|.
IIpu Kakux 3HaYeHHAX INePEMEHHOH yKasaHHbIe HEPABEHCTBA SBJIAIOTCA MCTUHHBIMHA
BBICKa3bIBAHUAMM ?

a)|6x+ 12|+ |Tx—-14|<|8x+4|; n)|72-2|>2|22+1|+|32-6|-9;

0)|7a+2|>|14—-2a|—-|5a+15]; e)11—-|2d-8|—-|3d+15|<|6d-18;
B)|[Ox—12|—-|8x—-1|2|11-2x|; xk)|3c—-9|+4<|8—-2c|—|bc—-10];
r)[4-16y |+ [12y -5 |<[12+4y|; 8) |6t +4[+19>|1-3t|—-|5 - 2¢|
Pemrure HepaBeHCTRO! |

a)|lx+s|+|x—4|+|x+8|+|x—-2]|<15;

) |y-8|-[y+1|+|y-4|>|y+6|-12

B)|2+9|2|z2-3|-|z2+11|+|z+ 7|+ 21;
D|t+T7|-|t-9|<|t+8|+|¢t—-12|-18;

mNla-12|+|a-6|+|a+5|>|a+ 10| - 24;
e)|b+2|-|8-b|<|9-b|—-|D+8|~-12;

K)|c—-4|<20-|c-2|+|ec-T|+|c—-3};

3)|d+3|-|d-5|2|d-6|—-|d-2]|+ 10.

119
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55 1" HaiignTe Bce HeOTpUIATE/IbHBIE PEIEHUA HEPABEHCTBA:

a)|3x+9|—-|6x—-12|+|5x+10|+|2x—-T7|< 16;
6) |4y — 14 |+ | Ty +21|>|y—-T7|— |9y + 18| + 21;
B)|8z+24|2|32-16|—-|6z2+6|— |11z + 22 | — 36;
r)|12a — 48|+ |92 - 45|+ |Ta + 49| <|2a +11 |- 9;
n|20+1|>]|5-2b|—-|T—-14b|— | 9b + 27 | + 95;
e)|6c—3|-|9—-2|<|2c—-8]|+]|5c+ 25| - 40.
Haiinure BCe 3HAYEHUSA X, YAOBJIETBOPAIONTHE HEPABEHCTRY:
a)|x+a|<5b; o) i b =1G; B)|6x —c| > 8; r)|8x+d|<6.

Haiigure Bce pelreHusi HepaBeHCTBA, IPUHALIEKAIINE YKABAHHOMY IIPOMEXYTKY:
a)|2y+5|—-|38y+6|+|6y—-12|< 7, rae y € (—o°; 25];

6) | 3-22|>|4z+8|—|6z— 12| -5, rae z € (—41; +oo);

B)|5x + 10| —|4x - 12|+ 19 > | 3x + 9|, rae x € [-1; 58);

r) |8t —-24|+|Tt-28|>|6t+ 12| 14, rne t € [-7; 14].

554' IIpouuTaiiTe BLICKA3LIBAHUSA, 3allMCAHHBIE Ha MATEeMATHUYECKOM HA3bIKe C IIO-
MOIIBLI0 KBAaHTOPOB obmuoctH (V) u cymecrBoBarus (). [lokakuTe HCTUHHBIE
BBICKA3BIBAHMA, 4 AJIA JIOAKHBIX — IOCTPOTE WX OTPUIAHUA.

a)dx € Z: bx < 23 n)Vn e N:8n -9 > 0;
0)Vm,ne@:|m|+|n|>0; e)dp,qe Z:|2p| <-|3q|;

B)Vpe Q: Tp =2 —| Tp|; ®x)IAk e @Q:6+Ek<|6+E|;
r)dbeZ:3|b|+2<9; 3) Vd € @: 8d + 3 < 5d + 5.
[MepeBenuTe B YKA3aHHBIC €AWHUIEI U3MEDEHUS U BBIYMCIIHATE!

a) B KAJIOI'PDAMMEI: B) B 4achbl:

0,663 T + 71,62 kr + 3480 r - 0,09 ;; 90 mum + 1,25 cyrox — 10,5 u + 90 000 c;
6) B CAHTUMETDHI: r) B pyban:

25,9 m + 428,56 mm + 10,15 cm — 16,8 av; 12,5 ToIC. p. — 19 500 Kom. + 129,8 p. — 80 Kom.
Kakne ocrarky [alT HaTypajibHEIE CTENIEHNW YHWCJA @ IPH AedeHUU Ha b?
a)a=3,b=T, Bla="T,b=38; nAa=9,b=25;
6)a=3,b=8; ra=17,b=8; e)a=9,b="1.

a) /Isa GeryHa BbIOEKaJIM OAHOBPEMEHHO U3 [BYX IIYHKTOB
HaBCTPeuy APYr APYry M BerTpermauchk uepes 1,5 u. Haii-
OUTE PACCTOAHUE MEeXIY 3TUMU NYHKTAMHU, eCJId CKOPOCTH
deryuoB Oblnu paBHBEI 12 KM/4 1 15 KM /4.

6) JiBa moesjga BHIEXAJIH OLHOBPEMEHHO B OJHOM HAIpaBJIe-
HUU W3 JIBYX PA3HEIX TOPOJOB, HAXOAAIIAXCH HA PACCTOA-
guu 160 xM apyr or apyra. CKOPOCTs OLHOIO U3 II0E310B
paBHa 60 km/u. Yemy paBHa CKOPOCTH JPYIoro moesia,
ecJIM Ioe3fa BCTPeTATCA dyepe3 8 yacos?
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B) U3 nyHKTOB A M B, Haxoxamuxca Ha paccroaHun 420 KM ApPYyr oT Apyra, BeIexa-
JI1 OJHOBPEMEHHO B IIPOTHBOIIOJIOKHEIX HAIPAaBJIEHHUAX JBa aBTOoMOOMIA. CKOpoOCTh
nepBoro apromobuns pasHa 80 Km/4. C Kako#l CKOpPOCTHIO €XaJjl BTOPOH aBTOMOOHIb,
eciu 4epes 6 4acoB paccTOAHME MeKAY HHMH cTasio paBHO 1440 xm?

r) Muiua Belmies u3 JoMa X yBHZeJ, 4TO ero Apyr Koad yxoguT ryasarte 6e3 Hero.
Muma noGexan 3a Koseit u uyepes 4 MuH JorHa] cBOero aApyra. Kaxoe paccrogHue
6b110 Meaxay Mumeit u Koaeit B Tor momenT, korja Muma nobesxan sa Koneit, eciu
ckopocTs Mummu Gu1a passa 170 m/muH, a ckopoets Koau — 80 m/Mun?

dyuknua 3anaHa gopmysoi. Haiimure ee obracTs onpeaeaeHuA:

5 5+ 3 2x + 4
ay=x"+8 By=g e MDY= 2x4x; Ht)y=m;
_3x+9 4x - 7 3(x — 2)(x + 5)

Oy=5x-7 Dy=""7"3 ©O¥=ge—9g> DV P+ 10)x - D

VupocTuTe BHIDAXKEHHE NPH JOIMYCTAMBIX 3HAYEHHAX NepeMeHHBIX:

a) (x + 3y) — ((by — 6x) + 7) — (9x + 8y — 12);

6) —(7p — 8¢9) + (-9p — (4¢ + 9)) — (9¢ — (8 + 14p)) — (5p — 11¢);

B) 48 + 2(3t — (3r — 68)) — (55 — 3(s — 4(¢t — 2r))) + 2(4¢ + 2r — 2(3t + 5s));

r) —a% - (4be : 5) : (5ab®c) - (—6bc*a) - (5ab : 21¢?) : (2ab) - (~be) : (- ¢?).

HaiinuTe ocTaToOK OT JeJleHHA a Ha b:

a) a = 333%%, b = 5; 6) a =999"", b =T, B) a = 597™, b = 11.
HaiiguTre Tpu 3HaYEeHHA X, TAKUX, YTO:

a) x =4 (mod 11); B) x = 12 (mod 49); a) x = 21 (mod 62);
0) x =9 (mod 35); r) x = 15 (mod 51); e) x = 37 (mod 79).

Dyarnua 3agana popmynoi. Halinure sHaueHUe aprymMeHTa, IIPH KOTOPOM 3HAYEHHE
YHKUOUU PABHO Y, Y, K Y,.

7 5x + 6
DY =51 "=2Y=6y=-T By=9—7373¥=2Yy,="Ly,=9%

4 12x - 7
Oyv=9r—3h=-Ly,="3y,=5 ny=g T ="Lv=2%y=-1

563' PemuTe HEPaBeHCTBO:
a)|x|<T; B)| —z+ 3| > 5; x) —| 11c + 6 | > 28;
6) lyl>9; r)|5+al|<15; e) -| 6d — 12 | < —42.

Jokaxcure, 4TO JaAHHOE HEPABEHCTBO OYyIET HCTHHHBIM IIPH
JI00LIX 3HAYEHHUAX IEePEeMEeHHOM:

a)|la+21|=-12; B) —| 14 + 8a | < 25;
6)-|b-9|<0; r) | 563 - 6b | > —65.
JIORB.)RP[TE, YTO JaHHOE HepaBEeHCTBO He MMeeT pemenuﬁ:
a)|a-12| < -6; B) | 32 + 11¢ | > 39;
6) - b+ 29| > 31; r) | 47 - 17d | < —44.
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Hpu KaKHX 3HaAYeHHUAX HepeMEHHOﬁ VKasaHHbIe HEPpABEHCTBA ABJIAKITCA MCTHHHBIMHA
BLICKA3BIBAHHAMMU? '

a) | Tx + 21| < 14; B) |92 — 13z + 25 | > 16;

6) —| 9y — 36 | < —18; r)| -8s + 12s — 33 — 155 | > 3.

Peiure HepaBeHCTBO:

a)lx+11|<|x-8|; n|3a—-12 | 2| T7a + 21 |;

)| y+T7|=2-y+3]|; e)|15b—24-9b | <|19-Tb+3 - 4b|;
B)—|14-2|<-|z-9]; &) | 8¢ +32|>—|4c+8—1lc + 13 |;
r)|6-t|<|2-t|; 3)—|-9-11d -29+26d | < |21 -6d + 14d + 19 |.

ITpy KaKUX SHAYEHUAX NEPEMEHHOMH:

a) 3Ha4YeHue BhIpakeHus | a — 7 | Goabire 11;

0) sHaueHUe BeIpa)keHus | 56 — 8b | MmeHbIIe 8;

B) 3HaueHMe BhIpaxkenud | 6¢ — 30 | MeHBIIIe MK paBHO 3HAYEHHIO BRIpAsKeHud | 8¢ + 48 |;
r) 3HaYeHHe BbipaxkeHud | 4d + 16 | Gosbille My paBHO 3HAYEHUIO Bbipaxkenusd | 63 — Td |;
) cyMMa 3HaueHWit BuipaxkeHWil | 3x + 15 | u | 2x + 3 | menbme 17;

€) pasHOCThL 3HA4YEHHH BBIpaskeHui | by — 45 | u | 2y + 10 | 6oapmie 29,

Haiinure Bce 3HaUeHUSA @, IPU KOTOPBIX HEPaBeHCTBO | 4a + 5x | < | 3x — 2 | HCTHHHO
npu:

a) x = 2; 6) x = —4; B) x = b3 r) x = —6.
Pemmure HepaBeHCTBO:

a)|x-T|+|x—-5|>9; #)|2a-3|+|3a+2|>T;
0)|ly+4|+ly—9]<12; 3)|5b+ 10| <5+ |8b— 16 |;
B)|2-2|+]|2-3|24; )| Tc-28|-229-|12+c¢;
r)—-|6+t|—-|t+8]|>12; K)|9d +18 |+ |17T-d | < —-8;
nN|9-s8|—-|7T-s8|<21; n15—-126-56p | <27-|12-p |;
e) | k-3|+14>219-|k+11|; M) | g—9|-15<2+|6g+ 30|

HokaskuTe, UTO IPH VKA3AaHHOM 3HAUEHWH ( HEPaBEeHCTBO MMeeT He MeHee JIeCATH
pereHuit:

a)|bx—-a|<|5x-6]|,a=10; B) |2p+ 11 —-a |<|4p+24|,a=9;
0)|y+2a|=2|y+8| a=-2; r)| Tg—a|>]|11q — 12 - 5q |, a = —14.
HaiiguTe BCe pelleHMA HepaBeHCTBA:

a)|x+ 11|+ |x-3|<|x+T7|+9; r)|3a—-11|+|6a-1|+|Ta+9]|<-31;
6)|ly-5|>|y+4|+|ly—-2|-5; N|2b+7|>|12-3b|-|4b+ 10 | - 6;
B)|z+6|—-]z—-9|<|z+8|+2; e)|bc— 15|+ |4c—20|+|8c+ 16| < 28.
IIpy KaKKUX 3HAUEHHUSX MEPEMEHHOU yKasaHHbIE HePABEHCTBA SABJIAKTCA UCTHHHBIMU
BBICKA3LIBAHUAMM?

a)|8x+ 24|+ |5x—-22|>|3x+6|; B)|42—-16 |2 |32+ 15|+ | 52 — 35 | — 28;
6)|9-2y |+ |3y —-27|<|18+6y|; r)|Tt+14|-T>|5—-4t|—-|9 - 3t|.
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Pemiute HepaBeHCTBO:
a)|x+T7|+|x-11|+|x+10|+|x—-6| < 36;
6)|y-4|-|y+8|+[y-5[>[y+3|-24
B)|l2+12|2|2-9|-|z+T|+|2+6]|-5;
Njt+1l|-|t—-2|<|t-9|—-|t—4]|+3.

Haijinure Bce HENMOJIOKUTEIbHEIE PellleHHA HepaBeHCTBa:
a)|6x+12|-|2x-3 |+ |4x+2|+|9x—-3|<1T;
6) |5y - 1|+ |Ty+14|>|y—6|—-|3y + 12|+ 2;
B)|2¢—15|-]|10c -9 | 2| 3c—- 27|+ | 6c + 18| - 37.
Haiiqure Bce pelieHUA HEPABEHCTBA, MPHUHAIJEKAIIUE VKA3AaHHOMY IIDOMEKYTKY:
a)|3x+9|-|7x+14 |+ |2x - 5| > -6, rae x € [-4; +0);
6)9-|56-2y|<|8y+21|—|Ty—-14|, roey € (-17; 12].

Hepene,uwre B YKa3aHHBIe €eIUHHIIL] H3MepeHUA H BBIUHCIHTE!:

a) B KHJIOrDAMMBEIL: B) B 4achl:
1,799 v+ 123,4 xr + 7600 r — 0,12 n; 150 mun + 4,5 cyroxk — 25 u + 5400 c;
0) B caHTHMETPhbI: r) B pyosu:

142,83 m + 517 mm — 29,7 em — 14,3 im; 56,9 TeiC. P. — 27 430 rom. + 516,9 p. — 130 xomn.
Kaxue ocTaTku AaiOT HaTypaJbHBIE CTEIIEHM YHCJA @ IPH AeJeHun Ha b?
a)a=2,b=29; 6)a=4,b=T; B)a=11, b= 5.

a) IIra TypucTa BHIILIK OJHOBPEMEHHO € JBYX TYPHCTHYECKHX CTOAHOK HaBCTpedy
APYr APYry U BCTPETHJIHCH Yepe3d 3 daca. HaliiuTe paccToaHHe MeKIy 3THMHU TYPHC-
THYECKHMHU CTOSHKAMM, €CJH CKOPOCTH TYPHCTOB OBLIH paBHBEI 5 KM/4 U 4 KM/4.

6) s nyukTOoB A M B, HaxoaAmuxca Ha peke Ha paccroannu 130 KM apyr ot gpyra,
OTIJIBLINA OJHOBPEMEHHO B IIPOTHBOIOJJI0KHBIX HAIPABICHUAX ABa Karepa. CropocTs
IepBoro Kartepa pasHa 25 KM/4. C KaKO# CKOPOCTBIO ILJIBELI BTOPOH KaTep, ecju yepes
5 uacoB paccTosiHUe MeXay Karepamu crtano paBao 405 km?

B) VBHEB HAPYIIUTENsI, MUJUIUOHED TOOEXKaJ 32 HUM U JOTHAJ ero uepesd 15 mMuH.
Kaxoe paccrosiaue OLIJIO MEX/AY MUJUIIMOHEPOM M HAPYIIUTEJIEM B TOT MOMEHT, KOIZa
MHJIMIIMOHED HadaJ IOTOHIO, eCJM CKOpPOCTh MHIHUIMoHepa Ovlia pasHa 200 m/MuH,
a cKopocTh HapymuTeasa — 180 m/mMun?

Dyuxuus sagaga Gopmyson. Haipure ee 061acTh OnpejeeHns.

3 5x + 9 =
a)y =x2-4; B)y=—-—4x_5; n)y=—“*x5x2 ; m)y:(——x?_xﬂ(x?&;
R+ — 1 _6x + 7, _3x — 12 _ _8(x - 6)x+9)
6) y = 6x — 8; ry= 12 E)y—2x_11, 3)y ¥(3x + 27)(x — 14)

YupocruTe BhIpaXeHHE OPH AONYCTHMBIX SHAUEHHAX IEPeMEeHHEIX:

a)2x + By — ((y — Tx) + Ty) — (2x — 6y) — (3x + 9y);

6) (ba — 3b — (9b — 2a)) + (—3a — (Tb + 4a)) — (6a — (8b + 4a)) — (3a — Tb);

B) 2(4p — 3r) — (6¢ — (br — 3s)) — (Ts — 2(s — 3(t — 5r))) — (Tt + 3r — (bt + 9s));
r) (9mn : 7) : (83nm®p?) - (-Tmnp) - (3pm : 15p°) : (6mn) : (—mpn?) - (—5mp?).
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582l Haiinure ocraTtox or mejenus a Ha b:
a)a =TT\, b = 5;
58 ﬂ] HaitauTe TpH 3HAYEHUS X, TAKHAX, UTO:

a) x =5 (mod 17);

(YHKIHHE PaBHO Y, Y, H Y,.

6) a = 259%2,

0) x = 34 (mod 51);

b=38; B) a = 623%6, b = 11,

B) x = 47 (mod 73).

SSEI dynrknuda 3afana Gopmysaon. Haigure 3HaueHue aprymMeHTa, IpH KOTOPOM 3HaYEHHE

Dy-gogs h-Lh=2y,--2 Oy-3Et, gy 9y -4
@ Pemnre HepaseHcTso | bx + 3 | < a, rae:
50t 3379
b=11%-3%+16§—9:2§ 12%—61%:6%_&.
. 1775 - 63 22 27

58

O s

MTKOJTBHUKH CANYT HA KaMKALIH paj

B axkTOBOM 3ajle IDIKOJIbI HECKOJIbKO PsAAOB. Eciu IpHIIeAllHe Ha CIEKTaKJIb

o 12 uenoBek, TO HA MOCAENHUNA PAf cALeT

JUIIL OAWH IIKOJBHHUK. ECIN jKe MKOMBHUKU CANYT Ha KaMABIA paAx mo 11 yenoBex,
TO ABYM IIKOJbHUKAM MecTa He XBaATAT. CKOJBKO PSAJAOB B AKTOBOM 3aJie 3TOM IITKOJBI
H CKOJBKO IOKOJbHUKOB IIPHIILIO HA CIEKTAKJIbL?

*
582 " PaaGeiite uncao 168 Ha Tpu He paBHBIX

APYr APYry HAaTYPAJbHBIX ClIaraeMbIX TaK,

9TOOBI cyMMa JTI00BIX IBYX 9THX claraeMsbIX AejIHJjack Ha TpeThe.

3agauM IJsd caMOKOHTpoas K I'iase 6

@ Pemure ypaBHeHue:

a) 17x + 14 — 256x = 36 — 15x — 29;
6) 30 = 12y — 5y + 4y — Ty — 4y + 30;
B) 9z + 3,2 + 12z = 27z — 4,8 + 1,4;
r) 10t — 27 — 4t + 21 = 8;

n) 7,3s + 14,7s = 8,3s — 11,3s;

e) 23,2r — 10 = 65 + 29,9r — 6,7r — 43;
HajtguTe KOpHH YpaBHEHHIH:
a)|x—56|=T;

6)ly—9|=-12

B)—|7T-2m|=-9;
r)—-|-8n—-4+ 11n | = 0;

124

x) 6p + 3(4p — 5) = 1 + 8(5p + 7) + 2p;
3) 4(2g — 6) — 11g = 2(3 - 6¢) + 9¢;

u) 4(m + 7) = 28(m — 2);

k) 12(3n — 14) = 48(9 - 5n);

1) 15(2s + 4) = 30(2 — 9s);

M) 14(2r — 6) = 21(r — 4) + Tr.

A la+9|=la-5]
e)|b+3|=-b+18;
®)—|8c—6|=—Tc+ 14 |;

3) |9k —8 Tk |=|5-3k+4-6k|
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591

594

PaBHOCWJILHBI JIH YDABHEHHUA?

a)d4d — 8x =0 u 9x = 4,5; B)32(2-2)=0wmuz(z—-2)=0;

0) 6y —18=0u 15 - 5y = 0; r)t(t+5)=0ut+5=0.

Haligyure KOpHU YPABHEHUS:

X _ 9 _g. 2s —1 o _2s—-3, 3 __1

&)?—2—9, JI) 7 =3 2 H H)p+7 4’

y_y _ 4y. 3p-5_2p-2 .. 5 _ _ T .

6)5=9 2+ 15 ey g 'L K g-2" - &
22—3l

32-5 _ 3 3g+4 5¢+6 , 2. m_ 2

T3 T3 5 Mg T gF tip Vm-2"m-2

)6—t=12—2t_ )r—1+r—2_r—3=r+4‘ )n-lin+4

" 5 ®) 7 5 3 15 ’ Mar¥3 n-2

a) B Tpex ceapMbIX KJjaccax, 7 «A», 7 «<B» u 7 «B», yunrca 76 mIKOIBHHKOB.
HsBecTHO, 4TO B 7 «A» MKOJIbHUKOB Ha 5 Oonbine, yem B 7 «B», 1 Ha 3 MeHbIIe, uyeMm
B 7 «B». CKOJIbKO IIKOJBLHHKOB YUUTCSA B KaXJOM M3 9THX KJaccos?

6) B uernipe Kopobku mosokuan 91 numporkuaoe. M3BecTHO, YTO BO BTOPO# KOpoOke
MIHPOMKHBIX OKA3aJ0Ck B 2 pasa Hosbine, yeM B IIepBoil, 1 Ha 2 OoJIble, YEM B TPEThei.
A B yeTBepTVYIO KOPOOKY MONOKHIN Ha 3 TUPOMKHBIX Oosiblle, YeM B nepeyio. CKONIBKO
IHUPOKHEBEIX B KayKJ0H M3 3THX KOpobok?

B) HacTHOe ABYX pAIMOHAJBHBIX YHCEJ PaBHO 7, IPH STOM OJHO M3 3THUX UYHCEJ
Ha 9 Gonsiue apyroro. Haligure sru yncaa.

r) OxHO M3 ABYX 3arajaHHBLIX PAIlMOHAJBHEIX 4YHCeJ Ha 4 GoJblle APyroro, a cymma
ux moxpyineit papua 12. Hailigure aTm umcaa.

IIpu xKaKuX 3HAYEHUAX TIePEeMeHHOM:

a) 3HaueHUe BeIpaskeHus 7a — 19 pasmo 9;

6) saHaueHue BhIpaskeHusi 11b — 9 pasno 3HaueHUIO BeIpaskeHus 5b + 7;

B) sHa4YeHUe BrIpaskeHHA 9¢ + 21 DpPOTHBOMOJIOKHO SHAYEHHIO BhIpaKeHHA 15 — 3c¢;

I') 3Ha4YeHue BeIpaskeHus 2d + 17 B 5 pas Oouiblle 3HaYeHHs BeIpakeHus d + 2;
II) 3HaUeHUE BhIpasKeHUs 8 — x B 6 pa3 MeHbIIle 3HAYEHUA BbhIpaskeHua 12x + 18;
e) sHadYeHUe BeIpaxkeHHUd 9y — 5 Ha 11 MeHbINe 3HAYeHUA BeIpasKeHHs 2y + 34;
9K) 3HaueHHe BeIpaykeHus 3f — 8 Ha 8 Gonplue 3HaueHUS BhIpaykenus 14 — Tt;

3) BHaUYeHHMe BBIpaKeHH: | 2 — 3 | paBHO 5;

M) 3HaYeHHe BhIPaKeHHA | 3s — 9 | paBHO 3HAaYEHMIO BhIpaskeHus | Hs + 10 |;

K) 3HadyeHUe BbIpakeHHd | 6p + 12 | Ha 8 GosbLIe 3HAYEHWS BBIpa)keHus | p + 7 [;
JI) 3HaueHHe BeIpakeHHd | 3¢ — 15 | Ha 12 meHbIIe 3HauYeHUs BhIpaskeHus | Tq + 21 |.
Hoxaxure, 4T0:

a) ypaBHeHnue 17x = 17(x + 9) He UMeeT KODPHEIi;

0) xopaem ypaBHeHus 9y — 60 = 12(y — 5) — 3y sBaserca moboe UKCIO;

B) ypaBHenme | 3z | = | 3z + 6 | UMeeT eUHCTBEHHBIA KODPEHbD;

r) ypaBHeHue | ¢ — 3 | + 2 = 0 He mMeeT KOpPHeH;

A1) ypaBHeHue | 6s — 9 | =| 6s + 3 | — 12 umeer He menee 10 KopHeii.
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Pemure ypaBHeHHe:

a)|x—-56|+]|x—-T|=14; w)|x+3|+|x—-5|+|x+4]|=-15;
6)-|11+y|-|y+19]|=28; 3 |y+2[-|6-y|l=ly+t3[-8;
B)|9+z|-|2-2|=-9; H)|z2-2|-|z+4|+|z2-9]|=-5;
r)—-|6-18t |- |2t +8|=T; K)|8—10|=9—-]|s—-8|+|3-T7]|;
N4-|3a-6|=[4-aj| Mm[5-ql-lg-4[=T7

e)| 5 -15|=|15- 50b |; M)|[20+6|+|Tb—14|=]|5b+ 2|

Y Mumu ecTh TOJBKO KOHCepBHBIEe DanKK BecoM 350 u 420 r. Kak eMy ¢ UX IOMOIIBIO
OTBECHTH Ha YallleUyHBLIX Becax s3a oAHO BaBeruuBaHue 9,1 Kr reoszaeit, MCIONIB3YHA B
0011eii CIOMKHOCTH HAWMMEHBINEe KOJUUYecTBO DAHOK, eCcJM OH KJajeT OaHKMU HA OOHY
Yalry BEecoB.

Ha ¢abpuke mo mpomsBOACTBY COKOB HMEHTCA makeThl BMectumocTtbio 0,8 u 1,2 .
Cok pasjuBalOT B MaKeThl TaK, YTOOBI BCe IIAKEThl OKA3aJNCh MOJHBIMHU.

a) MosKHO JIM pasjUTh B 3TH OakeTsl 9,8 n?

6) Kakoe KOJIMYECTBO M KAKUX MAKETOB HAA0 IPUTIOTOBHTh, YTOOBI pa3auTh 76 JI coka
TaK, 9YTOOBI KOJHYECTBO BCEX NAKEeTOB OBLI0 MHUHHUMAJIbLHBIM?

Ha cranmuio npuseanu 542 ToHHEI GeH3HWHA B IHCTepHAX BMecTHMOCTL0 18 T 1 20 1.
Bee nucrepHs! ObUIH IOJIHOCTEHIO 3arpysKeHbl. Moo U mOAyIUTECA TaK, YTO IIUCTEPH
B cyMMe OBLIO:

a) 26; 0) 28; B) 30; r) 32?7

PaBHOCHIBHEI I HEPABEHCTBO!

a)x-T7<9wux < 16; B)2c—9>1Tu-c < 13;
O)y+2>12uy+ 1> 15; r)5—-9% <14u3b-2>-1?
Pemnre HepaBeHCTBA!

a) 9x < —-12; n) —8a—T7< —6a + 17; n) llc+5—-19¢c =2 37— 8¢ — 9;
6) 5y > 8,5; e)db—-2+b> -7+ 6b; K) 8d-15+11d <-5d + 10 - d;

B) —% <-2z+1; x)7(4-11m) = -56(2 +m); ) 9p + 3(4p — 5) < 6(3p + 1) + 3p;
r)1,2k+ 12> -3; 3)—5,2(7T—2n)>-1,3(Tn+4); ™) 2,8¢-0,6(8—q)<0,5-2,3(-2q + 3).

HaiiguTe MHOKeCTBO pelleHHi HepaBeHCTBA:

— + —
a)%+7>9; B}§+2{2_1; J1}5113 7}2a5+9; m)2c_38>7_123c;

7
- - - -
§-L+7c-2 n-T-1>2-B 9)3_441:@757 9. 3]2d3 7 4d6 5

IMoxaxuTe, YTO HEPABEHCTBO BEPHO IIPH BCEX 3HAUEHUAX IlepPeMeHHOM:
a) M(x+2)—3x+ 10> 5 - 2(x — 8) + b6x; B)|a+ 12| = —43;
6) 10 -56(y —3) -6y +7<1-"Ty— 8) — 4y; r) —| b— 34| < 5.

2.
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- 3 Joxasure, 4TO JAHHOE HEDABEHCTBO HE MMEET pPEeIleHWM:

an

a) 6(x + 2) + 8(x + 1) < 14(x + 1); B) |a — 26| <-32;

6) 92y + 7) + 4(y — 5) — 11(2y + 4) > 0; r)-|b+ 14| > 18.

Pemure HepaBeHCTBO ¢ MOLYJIeM:

a)|lx+2|<T; w) | k+8|<|k-4];

6)|ly—-5|>6; 3) | 5m - 25| =2 |-Tm - 21 |;

B) | 3z — 9| < 42; ) —|3n+21|<|9n+5-12n+ T |;

r)—| 6a+ 7| >=-5; k)| 6p—-18 |+ |3p + 27 | > 36;

0|9 +11-3b| < -1; I|x+ 12|+ |x-T7T|<|x+ 9]+ 14;
e)|—4c+T7-5c—4|>3; M)13+|Ty—-14|-9-|38y+12|>|5-2y|.

IIpu Kaxux 3HAYEHUAX DEPEMEHHOM:

a) sHa4YeHHe BBIpAXKeHHs (a — 3 Goubie 4;

0) 3HaUYeHVe BRIpaXkeHUA 9 — 4b MeHbIIe WIH paBHO (—6);

B) 3HaYeHHe BbIpaxkeHUA 5¢ — 12 Gosblle MJIM PABHO 3HAYEHMIO BhIpAMKeHHA T¢ + 4;
I') pa3HOCThL 3HAUYEHHH BhIpakeHHH 5d + T u 6 — d meHbIIE 5;

) VOABOEHHOE 3HAYEHNE BBIPAYKEeHHUs 3 — 2X He MeHbIlle 3HAYeHHs BhIPAXKeHusa 3X — 1;

€) YTPOeHHOe 3HaYeHVe BhIPpa)KeHHusd y — 7 He OoJblIe 3HAYEeHUA BhIparkeHHsa 6y + 15;

22—-3 bH+z .
—3 ¥ 4 OTpHuUATelbHA;

3) pa3HOCTh 3HAYEHUS BhIpaXKeHHUs | @ + 12 | m uncna 7 MOMOMKHATENTHHA;

JK) CYMMa 3HAYEHUH BBIPAYKeHHH

M) cyMMa 3HaueHHUsl BhIpaxkeHusa | 19 — 6b | u unciua (—1) HenmonoxuTeILHA;
K) PasHOCTh 3HAYeHHH BeIpaskeHuil | 3¢ — 8 | u | ¢ + 6 | HeoTpunaTeIbHA;
JI) cyMMa 3Ha4YeHWH BeIpasKeHWit | 4x — 17 | u | —x — 11 | mernsmre (—30);

M) IpOM3BeJieHHe 3HaUeHUH Bhipasenuii | y — 6 | u | 2y + 21 | 6onbuie uinu pasuo (—12),

a) [lnuHa OAHOI CTOPOHEI IPAMOYIOJhLHUKA Ha 12 cM Gosibie anuHEbl Apyroi. Kaxoit
MOKeT OBITH [UIMHA STOIf CTOPOHBI, €C/IM NMEPHMETP 3TOr0 IPAMOYIOJLHUKA MEHBIIe
60 cm?

6) Omnara 3a MHTepHeT BRIIOUAET B cefs MeCAUHYI0 a00OHEHTCKYIO ILJIATY U IJIaTy 3a
KaskJbli cKauaHHBINA MerabailT. Mecaunasa aborenTckasa marta pasaa 250 p., a nnara
3a 1 merabaiiT paBHa 17 kon. Kakoe KosuduecTBO MerabaiT MOKHO OyAeT CKa4yaTh B
TeyeHHe MecAna, 9To0sl miuara 3a VHTepHeT He mpeseicuia 319 p.?

a) Ha xaTke 1al0T HAaIpOKAT KOHBKM U KJIOIIKK. M3Bect-
HO, YTO Pas3HOCTh MEXAY KojmdecTBoMm Kiwomexk u 20%
KOJIMYecTBa KOHbKOB paBHa 60% oT cymMMBI KoJimyecTBa
KOHBKOB H 20% KoJH4YecTBa KJIOmeK. Jero Ha KaTKe
Gosible — KOHBKOB HMJIM KJIOIIEK, U BO CKOJAbKO pas?

0) Kak naMeHH/Iach IleHa TOBapa, ecJy cHAJYaJa ee yBeJIH-
aunu Ha 40% , sarem ymenbmniam Ha 20%, a 3aTeM emle
pas ymMeHbIunJIM Ha 25% ?

B) OnvHE U3 MHOXKUTelel yBeawuyuau Ha 10%, a apyroi
ymesbpmuan Ha 10% . Kak uamenusocs npoussegenne?



3apayn gna camokoHTpons k Mase 6

a) Jlsa mepeBoAYMKA [IOJYYMJIN 3aKas Ha nepesoj. IlepBeiil 1iepeBOAYMK MOIKET BbI-
MOJMHATH DTOT 3aKas 3a 5 paboymx AHeN, a BTOpoH MoKeT BHINOJNHHUTE 40% 3akasa
3a 6 pabouux gHeil. CKONIBbKO pabouux AHEU MoTpedyeTcd STHM ABYM [IEPEeBOAUHKAM
JIJIsI BEIMOJIHEHMSA BCEro 3aKasa, ecJId OHHU OVAyT padorars BMECTe C YKA3aHHOM IpPo-
HM3BOJHUTENBHOCTHIO?

6) [na sHanonHeHUs HacceiiHa UCIIOIBL3YIOTCS TPHU TPyObl. Uepes meppyio TpyOy IMycToR
OacceliH HamoJIHsieTCsa 3a 32 yaca, yepes BTOPYIO — 3a 24 uaca, a yepes TPeThIO — 34
48 gacoB. 3a KaKoe MHHHMAJIbHOE BpeMs MOMKHO HAMOJHUTE 5TOT Gaccedn?

B) U3 nyHKTOB A 1 B, HAXOAAIIUXCA HA PACCTOAHUHK 25 KM JPYT OT APYTra, BBIEXAJH
OMHOBPEMEHHO B ITPOTUBOMOJIOMHBIX HANPABIEHUSAX ABA Bemocunexucra. CkopocTts
nepBoro Bejocunenucra pasHa 20 Km/4u. C KaKoil CKOPOCTBIO €XaJl BTOPOH BeJIOCHIe-
JHCT, ecJIM Yepe3d 3 Jaca pacCTOAHHe MexJy HUMH cTajgo pasHo 130 xm?

r) Tans, yBunes, 4To ee moapyra Hararmma uaeT 10 HanpaBIeHUIO K KHHOTEaTpy, II0-
feskana 3a Heil ¥ yepe3 5 MHH JorsHaJa ee. Kakoe paccrosanue 0110 Mexay TaHeit u
Haraureir B Tor MoMeHT, Korga Tamsa mycTriachk BAOTOHKY, €CJIM CKOpocTh TaHu ObLiIa
pasHa 120 m/muH, a ckopocts Haramm — 50 m/mun?

Pemiure ypaBHeHHE:

2+y g, - 2= 4y
(( +2_x).§+( +4_x).§).11=22. 6)3_y___—.—4.._=..1.L_y_—3.
ax+F) 3t \*x+tF) 9 ; 3 12 VR
B)|z+5|+|z-6|+|z+4|+]|z-7|=8;
r)|8k+9|—|2k—8|+|5k+ 10|+ |6k— 12| =19.
Haﬁnn're BCe 3HAUEeHHusdA .x, Y,H;OBJIGTBOPHIOUIHE YpaBHEHHlO:
a)x +a=5; 6) 4x + 2b = 11; n)2x=§+b; r)3x—2b=§.

PemruTe HEpaBEHCTBO:

7T-8y 4y + 1

4y — 2y —
a)3x—6—x+12>3—x+7~9—x+5—x—§- 6) S5y + 2 - 3 < LA
7 4 4 2 28 7 3 ’

B)|z+6|+|z-9|+|z+4|+|2—-8]|<33;

)| k+1]|-4>|k-11|-|k+8|+|k+6]

HaiiziuTe Bce pellleHusa HEPABEHCTBA, NPUHAaJJexKalllie YKA3aHHOMY IIPOMEXYTKY:

09 +2E >3y 19 x e 28 400 0)5+ Ty - H < W -2y y € [-37; 49

B)|82+12 |- |22+ 18|+ |72-14 | < 12, rae z € (—o°; 3];
r)—|7T—-4k|> |5k + 15|~ |2k — 14 | - 18, rae k € [-18; 2).

a) Ilenoe ymcsIo aeT IpH JeIeHUH HA 7 OCTATOK 2, a IDH JeJeHHH Ha 9 — 0CTaTOK 3.
HaiiguTe oCTATOK 0T AeJIEHHS 9TOro 4Ypcja Ha 63.

6) Haiijure Bce umciIa, KOTOpPbIe IPH AeJeHHH HA 8 JalOT OCTATOK D, a IPH JeJIeHUH
Ha D JAIOT OCTATOK 2.

m Yucya m, n, 2m4+5n — HarypaJjbHble, Haliguic Bce napel 4ucesl m U n, AJs KOTO-
pBIX 3TO OyJeT BepHO.
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MMasa 7
BeBegeHne B komMbuHaropuky,
TEeopPUuI0 BEepPOSSITHOCTEN U CTaTUCTUKY

§ 1. AneMeHTbl KOMOUHATOPUKHU

[ 1. 3agaua MOACYETa YMCJA BapHAHTOB

Heobviwaiinas kpacoma zocnodcmeyem 6 yapcmee
mamemamuru, Kpacoma, nodobHaL He CMONLbKO
Kpacome uckKyccmea, cKoabKo Kpacome npupodbt...

IpHeT Iayaps Kymmep (1810-1893),
HeMeLKHI MaTeMaTHK

Ha mpakTuke HaM 4yacTo OBRIBaeT HYKHO pellaTh 3agady¥, CBA3aHHbIe ¢ nepebopom
BapuaHTOB. IIpy 8TOM BO3HHMKaeT HEOOXOAMMOCTBH CPEAHM BCEX BO3MOMCHBIX KOMOMHAIIHIA
BBIOpATH ONTHMAJbHYIO O HEKOTOPHIM 3aJaHHBEIM IpuaHakaMmM. Hanpumep, urpasa B
IMANIKH, IMaXMaThl HIH KaKyO-HHOYAb KOMIBIOTEPHYIO UIpY, Tpedyercsa BRIOHPATH XOABI,
BeAYIIHE K BBEIHTPHINIY.

O6nacTs MATEeMATUKH, KOTOPAsA U3yUaeT obIHe 3aK0OHbI KOMOMHUPOBAHUA PA3TUUHBIX
00'bEeKTOB — WX IEPeCTaAHOBKM, COUETAHUSA, PASMEINEHN A, — Ha3bIBAETCA KOMOUHAMOPUKOIL.
B uactHOCTH, KOMOMHATOPHKA HIIET METOJLI PEelleHHs 3a7ad, B KOTOPBIX HAA0 HAWTH
YHCJO0 BCEX BO3MOMKHBIX BapHaHTOB BbIOOpa 00BEKTOB ¢ 3aJaHHBIMH cBoMcTBaMu. llpm
5TOM peub, KaK NPABHJIO, HAET 0 KOHEYHBIX MHOKECTBAX DJIEMEHTOB.

PaccmoTpum, HanpuMep, CAeAVIOIIVIO 3aa4dy MOJCYeTa YHCJIa BOSMOKHBIX BADHAHTOB.

3anava 1. CKONIBKO PasJIMYHLIX [IAPOJIe, COCTOAIMX U3 YeThIPEX PasJHuYHBIX udp,
MOKHO COCTABHTL, €CJIH B MapoJie MOryT OBITHL HCIIOJIB30BaHLI TOJAbKO mudps: 1, 2, 3, 47

Pewerue:

PaccmorpuM cHavana ciay4ail, KOrja Ha IepBOM MecTe Halllero mapoJda crout uudpa 1,
M COCTABUM JJIS 3TOTO CJAyYasd AEPEeBO BO3MOIKHOCTEH.

1-2 yugpa

2-3 yuppa

3-a yugpa

4-a yugpa

4 3 4 2 3 2

M3 cxemMBl CHO BHJHO, YTO B 3TOM CJIy4ae HA BTOPOM MeECT€ MOLYT CTOSTH TOJBKO
nudpe! 2, 3 1 4. Ecau Ha BTOpoM Mecre CTOMT nudpa 2, To Ha TPETbeM MeCTe MOLYT CTO-
ATH TOJBKO IuMpPH 3 1 4, a Ha YeTBEPTOM, COOTBETCTBEHHO, Hudpsl 4 1 3. AHAIOTHYHO

B~Tlerepcon, T k., 4. 3 129



inasa 7, §1, n.1

10 BA BApMAHTA MOJYYAETCs, eCJId Ha BTOPOM MecTe cTosaT nudpa 3 n nudpa 4. Takum
obpasom, o0Iee YMCJIO BOSMOXKHBIX BAPHAHTOB B CJIydae, KOrJa HA IIEDBOM MeCTe CTOHUT
 uudpa 1, paBHO IIECTH:

| 1234 1324 1423

1243 1342 1432

ITocKoJMBKY, COIJIACHO VCJIOBMIO 3aJlauM, HUKAKWX OTPAHMUYEHHH HAa crocob pacrioio-
JKeHUus nU@p B HapoJje He HAJOMKEHO, TO Kaxkjaa u3 mudp 1, 2, 3 1 4 MOKeT CTOATh Ha
Jar060M MecTe napoas. ClegoBaTesnbHO, MBI TAKIKe MOJYYHM 110 [IECTh PA3JIMYHbLIX IIAPOJIei
U B cilydasix, KOrfla Ha IepBoM MecTe OyayT croATs nudpsr 2, 3 win 4.

Hrak, obmee yHucaI0 BOBMOKHBIX Iapojei pasHo 6 - 4 = 24,

Omeem.: BCcero MOXXHO COCTaBUTh 24 Da3MHYHBIX IIAPOJH.

IIpm pemrenuu 3afadu 1 MBI, IOACYUTHIBAA KOJHUYECTBO BOSMOJKHBIX IAapoJiell U3 pas-
JIMYHBIX CHMBOJIOB, HCIOJIB30BATH MEMOO cucmemamuieckozo nepedopa, KOTOPBIA AJsA
8a/lad JAHHOTO THIIA COCTOHMT B CIIEAYIOIIEM.

MeToa cucTeMaTHYECKOT0 mepedopa
(nodcuem wucia KOMOUHAUUL U3 PA3LULHBLX CUMBOJLO8 )

1. 3akpenuTh Ha IePBOM MeCcTe KOMOMHALIUYM OJWH U3 CUMBOJIOB, IPAHALIEKAUX
MHOXK€ECTBY 3aJlaHHBEIX B 3ajJlaue CHUMBOJIOB.

2, Jlns BBIIEJIEHHOTO CJIy4asi BHIUMCAHTD YHCJIO BOBMOYKHBIX BADHAHTOB, MCIONb3Y
JAepeBO BO3MOYKHOCTEH, Tabanuny u Ap.

3. Ecsim 1o ycJ/IOBHIO 3aJadM KajXIblif M3 CHMBOJIOB MOKEeT 3aHMMATh JIIOOYIO I10-
BHIIHIO, TO ODIIlee KOJIHMUYECTBO BOBMOKHBIX BAPDHAHTOB PABHO IIPOU3BEJEHHIO IIOJIY-
YeHHOTI'0 YHCJIAa HA KOJMYECTBO 3a8JaHHBIX CHMBOJIOB.

4. Ecnu HA CHMBOJIBI HAJIOXKEHBl KaKWe-THO0 OrpaHHYeHUsd, TO HAJO BHEIUHUCIHTH
KOJIMYEeCTBO BO3MOIKHBIX BADUAHTOB OTAENbHO IJIA BCEX CAMBOJIOB C PA3IHUYHBIMH
CBOMCTBAMH, a 3aTeM CJOKUTH IOJYYEHHbIe YHCIIA.

Paccmo'rpnm Tenepb, KaK ¢ MOMOIIBIO MeTO/la CHCTEeMaTH4YeCKOIo nepeﬁopa MOMKHO pe-
IIHATHE 3ajJa4dy, B ROTODOﬁ Ha 3aJaHHBIe CHMMBOJIBI HAJOXeHbl HEKOTOPbIE O'DAHHMYEeHHA.

3amaua 2. B rapaepobe v Mamn ecTs KpacHble U CHHUE ODIOKM, YepHAs U CUHAA 100Ka,
a Takyke bDeyasi, ronybaa u seneHas KodTel. Eme y Mamm ecTh iBa TIATKA — ITEJIKOBBIA B
mepeTaroit. CKOJMBKO PA3NMUUYHBIX HAPAJNOB, COCTOSAIIMX U3 106KH, KOMTH U mnaTka aubo
U3 OpIoK, KOMTH U IJIaTKa, CMOXKeT COCTaBUThL Malia u3 aTHX Bellleil, ecjiy 3ejeHasd Kodpra
He MOAXOMHUT IO KpacHbie OPIOKH, a IIePCTAHON IJIATOK — I0J rojydyio Kodry?

Pewenue:

CocTaBUM [AepeBO BO3MOMKHOCTel, 0603HAUadA IBeTa Belleil MepBhIMHM OYKBAMH COOT-
BETCTBYIOIHX CJIOB, a IIEJKOBBIN M IIEPCTAHOM IJIATKHM COOTBETCTBEHHO nudpamu 1 u 2.
IIpm aToM yuTeM Te OrpaHMYEHUs HA COCTABJIEHHE KOMILTIEKTOB OJEKbl, KOTOPhIe 3aJaHbl
B YCJIOBHH 3aJa4H.

Bpoku HO6xu

Bpworu uaru
o0xa

Kogpma

ITnhamox
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KonmyecTBO BADHAHTOB PaBHO KOJIMYECTBY TOYEK B IOCJEIHEH CTPOKe. 3HAUHUT, IIOJIY-
YMJIOCh 8 pas3/MuYHBIX BapuaHTOB ¢ Opokamu 1 10 ¢ :o0kamu, a Bcero — 18 KOMILIEKTOB.

Omeem: Maiia MOKeT COCTABUTEL U3 CBOMX Belllell Bcero 18 pasiMuYHBIX HAPAIOB.

3amaua 2. Pacmonoxure uucaa 0, 1, 2, 3, 4, 5, 6, 7, 8 B KiIeTkax KBajgpaTra pasMepom
3 X 3 rak, 4rofsl KBajgpar crag MarudeckuM. CKOJIBKO TAKMX KBAJPAaTOB MOMKHO COCTABUTL?

Pewenue:

HamoMHmM™M, uTO KBaAPAT HA3KIBAIOT MATHUYECKHUM, €CJIM CYMMa YHcCes, CTOSIIIIUX B €ro
KJIeTKaX II0 cTOa0IaM, CTPOKAM M AHATOHAJIAM, OAUHAKOBAS.

3amMeTnM, UTO MaruyecKMi KBaJPAT MOYKHO COCTABHTH JAIeK0O He M3 JI0BIX AEeBATH
YHCeJ, IOITOMY COBEpPIIeHHO He OYEeBHIHO, YTO AAaHHAA 3aJada HMEeT pelleHHe.

YT00BI BEIACHUTH, MOMKHO JIH COCTABUTH M3 YKa3aHHBIX YHCEN] MArMYeCKHH KBaapar,
YCTAHOBUM OIDAHHUEHHS, KOTODHIe HAKJIAALIBAET HA AAHHEIE UMCJA 3TO YCJIOBHE.

IIpexxne Bcero, BEIUMCIUM, KaKOH MOMKHA GBITE cyMMa Yrces B KaXKI0H CTPOKEe, CTOJIO-
Ile ¥ JAaroHa/JId HCKOMOTO Marudeckoro Kpajapara. s aToro HaiieM CyMMY BCeX JaHHBIX
YyHCceJ W pas3fieIiM ee Ha KOJHYEeCTBO CTONOIOB (CTPOK) B KBaaparTe, TO €CTh Ha 3:

O+1+2+3+4+5+6+7+8):3=36:3=12

CrnemoBaTenbHO, CYMMa YHCEJ B KaXKI0I CTPOKe, CTOJI0IE M AUATOHAJIH HAIIEro Maru-
YeCKOTO KBAaJpaTa AOJIKHA OBITh parHa 12. 3HauuT, NepBOe OrPAHUYEHHE COCTOUT B TOM,
YTO HAM HaJ0 BhIOpaTh M3 MAHHBIX YHUCENT I'PYONBI IO TPU CIATAEMEBIX, CYMMA KOTOPBIX
paBHa 12. Metomom mepefGopa ycTaHaBIMBaeM BCe TaKue KOMOHWHAIMM (C TOYHOCTBIO IO
IIopAAKa cjlaraeMbix):

0+4+8=12 1+3+8=12 2+3+7=12 3+4+5=12
0+5+7=12 1+4+7=12 2+4+6=12
1+5+6=12

Taxum ofpasom, BHIOpaTh M3 YKa3aHHBIX YHMCEJ I'DPYIIIbl [I0 TPU CJaraeMblX, CyMMa
KOTOPBIX paBHa 12, MOMKHO JHINb YKA3aHHBIMHU 8 crocobamm.

Bropoe orpaHudeHue COCTOMT B TOM, UTO YHCJIO CTPOK KBajapara 3 X 3 paBHO TpeM,
CTOJIOIIOB — TpeM, a AUATOHAJNeH — AByM. 3HAUMUT, BCEr0 B YKA3aHHOM KBajpaTe JOJKHBI
OBITH paBHBIMU 3 + 3 + 2 = 8 cymM. Taxk Kak MBI IMeeM BCEero 8 KOMOMHAUIMHA 4Yucel,
cyMMa KOTOPBIX paBHa 12, T0, clieloBaTeJIbHO, KAXKIas U3 HUX JO/IKHA 3aHATH B MCKOMOM
Marm4eckoM KBajJpaTe POBHO OJHY IO3HIIHI0O — CTPOKY, CTOJNOEI[ MJIN JHATOHAJb.

U makomen, HeOOXOAUMO y4YeCTh, UTO B MAruvuecKOM KBaJpaTe YHC/Ia AOJKHBLI BCTPE-
yaThCsl B ONpeJleIeHHOM uuciie koMOuHaumii. Begs umcia B KBazpaTe pacHoOJIOKeHBI Ha
IepeceyeHn CTPOK, CTOJIOIOB ¥ AuaroHasei (puc. 15).

P Puc. 15

Tak, uneso, crosiee B cepeJUHe Marndeckoro KBajpaTta, HOJKHO BCTPEUAThCH B de-
ThIpeX KOMOMHAIIMAX, B YIJIaX KBAApPATA — B TPeX KOMOMHAIMAX, a OCTAJbHEIE YHCJIA — B
ABYX KOMOMHAIMAX.

ITogcyuraeM yacToTy MOSBJEHWS YHCEI B HAIIMX KOMOMHALIMAX:

@
®

.
TTIL
.

Yucao 0 1 2 3 4 5 6 7
Yacrora nosBiaeHud B KombuHanusax | 2 3 2 3 4 3 2 3 2
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L

W3 tabaunpbl BUAHO, YTO B IEHTPE MArHYecKOro KBajpaTa MOMKeT HAXOMHTLCA TOJb-
KO uHeJgo 4, a B yryax — yueaa 1, 3, 5, 7. M Tak Kak cyMMa 4YHCeJ, PACHOJIOKEHHEBIX B
KajkKJoW U3 guaroHajied, JoJKHA ObBITh paBHA 12, TO Ha AMATOHAJIAX MOLYT CTOATH JHUIIb
JBe KOMOMHAI[HH:

1+4+7=12 3+4+5=12
ITosToMy HA AUATOHANSAX KBAApPATA MOI'YT pacmojararbes Juins uyuciaa 1, 4, 7 m

3, 4, 5. Takum oOpa3oM, MBI IOJIYUaeM CJIEAVION[HE BOCEMb BO3MOMKHBIX DacCIIOJIOMKEHHH
IEeHTPAJbHOI0 M YIJIOBBIX 3JIEMEHTOB B MarudeCKMX KBaJpaTax:

1 3 1 5 7 3 7 5
4 4 4 4

5 7 3 7 6] 1 3 1

3 1 5 1 3 7 5 7
4 1 4 4

7 5 7 3 1 5 1 3

IlocKONMBKY CyMMa YMCes] B KarKJ0H CTPOKe W cT0J0me paBHa 12, TO pacmojioKeHue
OCTAJILHEIX YMCeJ onpenenserca ogHosHauyno. Tak, B mepBoM KBaJpaTe B BepXHEH CTPOKe
caeayer moctaBuTs ymeso 12 — (1 + 3) = 8, B muskHelt — yucao 12 — (5 + 7) = 0, B Je-
BOM crosbne — umesao 12 — (1 + 5) = 6, a B mpaBom — uucno 12 — (3 + 7) = 2. Ilpu aTom
ImoJiy4aeTcs, YTO CyMMa 4YHuceJ CpelHeHd CTPOKM M CPeJHEro croidia Tak:Ke OKasblBaeTcs
paBHO# 12:

8+4+0=12 6 +4+2=12

Iouctune «HeoOBIYAlHAA KpacoTa TOCIOACTBYET B I[apCTBe MATEMATHKM» .
AnamoruyaeiM 00paszoM MOMKHO BANOJHUTE KJIETKU M BCeX OCTAJNbHBIX KBAJpPaTOB:

813 1165 7123 7105
412 8140 0148 2146
07 3121|7 5(6(1 3|18|1
5 3127 7
71218 165 18|38

Omaem: uz uncen 0, 1, 2, 3, 4, 5, 6, 7, 8 MO3KHO COCTABHTh 8 MAarM4eCKUX KBAAPAaTOB
pasmepoMm 3 X 3.

@ a) dDuiar coCTaB/IeH U3 TPEX OJUHAKOBBIX NOPH30HTAJBHBIX II0JIOC PA3HOIO IiBETAa:

KpacHoro, 6esioro u cuHero. CKOJIbKO PasAUYHBIX QJIaroB yA0BJIETBOPAT 3TOMY
YCIOBHIO?
6) ITo gopore nomoit Bops BCTpeTH I 0 ouepeAH Tpex cBOMX Apyseil — Banio, Komo u
Mumy. CronbKuMu criocoGaMu OH MOT 3TO cAesaTs?

B) CKOJIBKO PasJIHYHLIX TPEX3HAYHBIX Yucel], IHU(GPEI B KOTOPHIX HE IOBTOPSAIOTCH,
MOKHO cocTaBuTh M3 nudp 5, 4, 8?
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a) B o6yBHOM Marasuse mpojaercs 12 mojesneil 3MMHHUX canor u 5 mMozgeseil Tydens.
CroapkuMu cnoco0aMyd MOXXHO KYIHTB B 9TOM MarasuHe OJHY HIapy camor U OJHY
napy tydeab, eclii UMEITCSA BCe HyKHble Pa3MepshI?

6) B nourosoM oTAeseHHMM npojaerca 15 BHAOB OTKPHITOK M 9 BHI0B KOHBEPTOB.
CKONBKHMHU CIOCODaAMH MOMKHO B 5TOM IIOUTOBOM OTAEJIEHHH KYIHUTH OJHY OTKPHITKY
U OJUH KOHBEPT?

B) ¥ Haramu uMerTCsa KpacHbIN, CHHMI, YKeJIThlil, OPAaHKeBEIH, (HOJEeTOBLIN U 3eje-
HbII mapbl. CKOABKAMH CIIOCO6aMU OHA MOKET BBLIOKHTH BCE DTH IIaphel B paxa?

r) IlaTepo apyseii kynuam 6maersl B KuHoTeaTp. CKOJBKUMU cIloco0aMH OHH CMOTYT
B 9TOM KHHOTeaTpe PasMeCcTHTbCH Ha CBOMX MeCTax?

a) B mexoropoit crpane Bcero yersipe ropoga: A, B, C u D. Ecrs 7 nopor ua ropoga
A B ropoxn B, 9 nopor us ropoza B B ropog C u 5 gopor us ropoga C B D. Jlopor us A
B D mer. CKoNbKMMH crrocofaMi MOXKHO JodpaThes w3 ropona A B ropoj D?

0) B MeHio pecropasa 6 BUA0B mepBBIX 0104, 14 BUIOB BTOPHIX 010X U 8 ZecepTos.
CKOJBKUMH cioco0aMH MOYKHO 3aKasaTh B 3TOM pecropasHe o0ej U3 OepBOro, BTOPOro
Oaropa u gecepra?

B) CKONbKHMH criocofaMH MOKHO BbIOpaTh u3 15 KHHI IO UCTOPHMH, 12 KHHT IO Ma-
TeMaTHKe | 9 KHHT IO fuosorum TPH KHHUI'M: OOJHY II0 UCTOPHH, OAHY IIO MaTeMaTuKe
U oxHY mo OGmosmorun?

r) CKOJIBKO pas3JIWYHBIX BOCBMHU3HAYHEIX IapoJei us mudp 5, 6, 7 u 8 m OykB A, B,
C, D MOXHO COCTABUTH, €CJH MHU(MPHI M OVKBHI B [1apoJie He JOJIKHBI IOBTOPATHCH?

a) B cezpMoM KJjacce OAHOM M3 IIKOJI B PACIIHCAHHWM 3aHATHH B MOHENEJbHHK JOJKHBL
OBITH CHAEAYIONIAE IpPeaAMeTHI: aarebpa, pyCCKHE A3bIK, MCTOPUA, (DHU3UKa, reorpadus.
Yyurenr MaTeMAaTHKH IOIPOCHJ COCTABUTENSA PACIIHCAHUS, YTOOLI €r0 YPOK aarebpul
OBLJI TTePBHLIM MJIH BTOPBIM. YUHTEIb (DU3UKM BRICKA3AJ MOXKeJaHUe, YTOOLI ero ypox
OBIJI BTOPBIM MJIM TPETBUM. YUUTe b reorpad@uu mompocusi, 94Tobkl ero ypok ObLI mep-
BBIM HJIK YE€TBEPTHEIM. ¥ YHTEJsS MCTOPHM M PYCCKOr0 fA3BIKAa He BbICKa3aJu HUKAKUX
noxkenaHnii. CKOTBKEMHE CIOCO0AMH M KaK MOMKHO COCTaBHThH PacIHMCaHUE, YAOBJET-
BOPHB BCe NPOCHOBI yYHTeNei M 3aHAB YPOKH C IEPBOrO IO MATBIH?

6) CKONBKUMH cIOcO0aMH MOKHO PAa3MECTHTDL B OZHOM DPSY ABYX MAJBLYHAKOB U TpexX
JIeBOYEK TAK, YTOOBI BCe ZIEBOUYKHM CHAENH PAZOM?

B) B aBromobnie cems MecT. CKOMBKUMHU criocofaMy MOTYT pa3MecTHThCH B BTOH Ma-
LIMHE CeMb YeJOBEK, eCJIH 3a PYJb MOILYT CE€CTh TOJLKO Tpoe u3 Hux?

r) CKONBbKO NATH3HAYHBIX YHUCEN, JeJAIIuXcAd Ha 2, MOKHO COCTaBUTH U3 nudp 2, 3,
4, 5, 6, ecin mudPHl B KCKOMOM YHCJIe HE MOBTOPAIOTCA?

1) CKONbKMMHE CIIOCODAMY MOMKHO IMOCTABUTH Ha KHHIKHOM IIOJIKEe coOpaHue COYMHEHHH
u3 5 ToMOB, uTOOBI TOMa 2 M 3 CTOSANH pAAOM?

a) Pacmonoskure uncna 1, 2, 3, 4, 5, 6, 7, 8, 9 B kinerkax kBajgpara pasmepom 3 X 3
Tak, 4Tobbl KBaApaT craji mMarddeckuM. CKOJIBKO TAKHUX KBAJPATOB MOXXHO COCTA-
BHTB?

0) Pacmonosxure yucaa 10, 11, 12, 13, 14, 15, 16, 17, 18 B kiueTKax KBagpara pas-
mepom 3 X 3 Tak, 4TOOBI KBagpaT cTasJ MarnuecKuM. CKOJBKO TAKHX KBajpaToB
MOJKHO COCTABHUTH? '

B) Pacmomoxxure unena 1, 7, 13, 31, 37, 43, 61, 67, 73 B k1eTKax KBaJpaTa pasMe-
poMm 3 X 3 Tak, 4ToOBI KBaApaT cTajd MarnuyecKuM. CKOJIbKO TAKHX KBAJPAaTOB MOXKHO
COCTABHUThH !
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620 a) Yyamuecs CeJbMOI0 KJjacca M3y4aroT 8 Pas3/IHYHBIX IIPDEIMETOB. CKOJIbKUMH CIIO-

co0aM¥ MOKHO COCTABHThL pacHucaHWe YPOKOB HA OJHH JeHb TaK, 4TOOBI B 9TOT AeHb
6b1J10 6 pPasIHYHBIX YPOKOB?

6) CKONMBEUMH criocOo0aMHu MOMKHO PACKPACHTH (DJIar, COCTOAIMINM U3 TPEX OJHHAKOBLIX
TOPH3OHTAJBHEIX II0JI0C PASJIMYHOIO IIBETA, eCJH MMEIOTCH KPACKH 5 IBeTOB?

B) CKOIBKO DasJIMYHBIX YeThIPEeX3HAaUHBIX YHCEJ MOJKHO COCTaBUTh H3 uudp 1, 2, 3,
4, 5, 6, ecanm mUMPHI HE MOT'YT ITOBTOPATHCA?

@ CdopmyaupyiiTe yrBep:kaeHnA, 00paTHBIE K JaHHBIM, B ONPEIeJINTe UCTHHHOCTD

625

134

OpAMBIX M 00paTHBIX yTBep:KAeHMH. HaiiiuTe paBHOCHIBHEIE BLICKA3BEIBAHHA.
IIpuBesuTe ABA CBOMX IPUMEpa PABHOCHUJIBHBIX BBHICKA3bIBAHHUIM.

a) Ecan raxknoe us ABYX I[eJIBIX 4YHCeJI OeJHTCA Ha HeKOTOpoe IleJjioe 4YHCJIO, TO U UX
CyMMa JeJIUTCHA Ha 3TO 4YHCJIO.

0) Ecnm npomsBefieHHe OBYX IMeJNbIX YHCeJ AEJHTCA Ha HEKOTOpOe Ilesioe YHMCJI0, TO
XoTd Obl OAWH M3 MHOMKHMTEIEH HeJUTCHA Ha 9TO YHCJIIO.

B) Ecim menoe umeno a kparso 3, To uncao 12a KpaTHo 3.

r) Eciiu a — mesioe 4ucyao ¥ H5a KpaTHO 7, TO YHCIO 4 KPATHO 7.

1) Eciu uesroe uncsio @ kpatao 2 u uesnoe yuciao b kparso 6, To yucsao 3a + b kparso 6.
e) Ecau uesoe uncso a kpatHo 7 u uenoe yuciao b kpatao 14, to yucio 2ab kparso 14.
) Ecan mesoe 4Mcio a gejguTes Ha 3, To yucyo a(a + 1) genurca #Ha 6.

3) Ecsn 1miesioe yucyo a genurces Ha 4, To uucao a(a + 2) geaurtcd Ha 8.

CpaBHHTE YHCJAa:

27, 108 156 155 )149 153 45 453,
31 " 121’ 157 * 156° 300 ¥ 301° 97 ¥ 973’
6) 37 ¥ 153’ r) 935 ¥ 936° €) 363 ¥ 387 3) 73 4 737"

MapecTHO, YTO OCTATOK OT AejieHus unuciaa A Ha 23 paBeH a, a uucna B Ha 23 — pageH b.
Haiinure ocTaToKk oT gejeHus Ha 23 umecaa: 1) A + B; 2) A — B; 3) A + B, ecau:

a)a=4,b=28; B)a=T,b=09; n)a=15,b=18;
6)a=26,b=25; r)a=11, b = 8; e)a=21,b=17.

Ha xoopauHaTHON miockocTr Oxy n306pazure MHOMKECTBO TOUEK, VIOBIETBOPAIOIIUX
HepaBeHCTBaM:

a)x+1>17,y-3<-5; B) -3 <4x +9<1;-14 < 5y — 4 < 6;
0)2x+3<9,3y—-5>4; r)-13<2x-11<-7; 2< Ty + 16 < 23.

a) [lsurasice 1o pexe, KaTep IpOLIeJ PACCTOsSIHHE OT ropoga A mo ropoza B 3a 5 gacos,
a Ha oOpaTHBIN IyTs emy norpebosasock 7 uacor. Haiigure coGCTBEHHYIO CKOPOCTH
JIBUKEHUS KaTepa, ecid CKOPOCTh TeUeHUs DeKU paBHAnack 2 kM/4. Haiiaure ¢ Tou-
HOCTBIO JI0 AECATHIX CPEJHIOK CKOPOCTh ABHIKEHHUs KaTepa.

6) Paccroanue or Acrpaxanu go Caukr-Ilerepbypra mo BOAHOMY HOYTH COCTaBJSAET
3600 kM. 3a CKOJBKO BpeMeHHU IPOMJILIBET TeIJIOX0A IyTh 0T AcrpaxaHu a0 CaHKT-
Ilerep6ypra u o6paTHO, ecau COOCTBEHHAA CKOPOCTh TeIioxofa Gyaer pasHa 27 KM/4,
CKOpOCTb TeUeHHs PeKU paBHA 3 KM/4, a ocTaHOBKH cocTaBaT 10% oT BCcero BpeMeHun
IBHKEHHA?
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B) Ilnor masiBeT Mo TedyeHHIO peku. Ero goronsd-
er moaka. CobcTBeHHAA CKOPOCTH JIOJAKH pPaBHA
6 km/u. Yepes Kakoe BpeMs JOJAKa JOTOHMUT ILIOT,
€CJIN B JIAHHBIH MOMEHT PacCTOAHHE MeXIy HHMH
18 xkm?

r) JIBe AXTHI IJIBIBYT II0 PeKe HaBCTpe4dy APYT APY-
ry. CobcTBeHHas CKOPOCTH MEPBOM AXTHI paBHa 25
KM/4, a Bropoil — 30 km/u. Uepes KaKoe BpeMd OHU
BCTPETATCHA, €CAU B JAHHBIA MOMEHT PacCTOSHHE
mexxay Humu 220 wm?

CoxparuTe Jpo6b IPH AONYCTUMBIX 3HAYEHHAX NEPEeMEHHBIX:

) 84a? — 25 o 4121 x + 3y ]
% "8a + 5b ° 4p? + 44pq + 121¢*° x% + 9x%y + 2Txy* + 27y*’
6) 16x% — T2xy + 81y°. ) 16p% — 9¢* . - 64a® — 48a* + 12a — 1,
4x - 9y » A 84p® + 2745 16a2 —8a +1 °
) 18zt — 21¢* . 27a° — 8b° w) €t 16c%d + T5ed? + 125d°
®) "84zt + 362% + 491%° 9a% — 12ab + 4b*’ ? — 25d° :

HaijignTe HauMeHbIIIee HATYpPaJbHOE X, TaKOe, 4TO:
a) 3x = 2 (mod 4); 6) 2x = 3 (mod 5); B) 5x = 3 (mod 6); r) 6x = 1 (mod 7).

Ha xoopauraTHO# miockoctn Oxy n306pasuTe MHOMKECTBO TOUEK, Y/OBJIETBOPSIOMIUX
HepaBeHCTBY:

a)y < x + 4; G)y>x - 5; B)y < 2x + 4; r) y = 3x — 6.

a) fIxTa nabBeT M3 NYHKTAa A B NyHKT B B TeueHHe HIECTH 4acoOB, a 0DpaTHO — B Te-
yeHWe yeTwipex 4acoB. CKOJBKO BpeMeHH OVAeT MJILITE ILUIOT U3 B B A?

6) U3 ropoga A IpoTHEB TeUeHHs PEKH BBIIIEJ TEIJIOXOJ C IIOCTOAHHOH cOOCTBEHHOM
CKOpOCTHIO, paBHOM 25 KM/u. Yepea HeKoTOpOE BpeMs M3 ropoza B 110 Te4eHUI0 PeKH
BBIILJIA AXTa M BCTPETHJIA TEIIOXOJ, NPOHJAA IOJOBHHY PACCTOSAHUS, KOTOpPOe OBLIO
MesKY TeIJIOXOJ0M M SXTOM IIOc/Ie Havyaja JBUKeHHA AXTHl. JeMy ObL1a paBHa cobcT-
BEHHAA CKOPOCTBH AXThI, €CJIU CKOPOCTh TEUYCHUA peKu 3 KM/u?

a) B marasuHe CIIOPTHBHBIX TOBAPOB NpoAaeTcsi 8 BUAOB TEHHUCHBIX PAKETOK
M 5 pasauuHBIX HaOOPOB TEHHUCHBIX MaYeil. CKOTBKHMHU criocofaMH MOXKHO
KYOHTH B 9TOM MAarasuHe PaKeTKy W HAOOp TeHHUCHBIX Madein?

6) ¥V Kosau ecrs cHMIA, 3eJI€HBIN, OpaH:KeBbId U GuoseroBsiit Ma4r. CKOJIBKUME CIIO-
cofaMu OH MOMKET BBIIOXKHTb UX B PAA?

a) Mexnay ropogmamu B u A mmeercs 6 gopor, a mexay ropogamu A u C — 9 mopor.
CxoapkuMu crmocobaMu MOXHO gobpatecsa us ropoga B B ropoy C uepes ropoy A?

0) B mMeHI0 IMIKONBLHOI CTOMOBOM 4 BHAA CaJaTOB, 3 BHAA MEPBBIX OM0x W 7 BHIOB
BTOPBIX 0J1104. CKOMBKAMH CII0CO0aMB MOJKHO KYIUTH B IIKOJIBLHOM CTOJIOBOI 06ef M3
cajara, IepBOro U Broporo oamoxa?

B) CKONLKO pasIMUHBIX IIeCTH3HAYHEIX mapoJei us uudp 2 u 7 u 6yxs A, B, C, D
MOKHO COCTABHUTDL, €CJH IMUu(PEL ¥ OYKBLEI B IapoJe He AOJMKHLI [IOBTOPATHCA?
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a) B ceapMoM KJIacce OAHOHM M3 IIKOJ B PACHMCAHWHN 3aHATHI OAHOTO AHA NOJIMKHBI
OBITH CaeAylomuye IpeaMeTH: TeOMeTpHs, JUTepaTypa, HHpopmMaruka, GpusKkyabTypa,
OxoJiorud. Y4YHTeJb (QUBKYJIbTYPHl HOOPOCHJ COCTABUTEJNA PACHHMCAHUA, 4TOOBI €ro
YPOK OBLI YeTBEPTHIM HJIM IATHIM. YUHUTe b GHOJOTMM BHICKA3AJ IOXKeJTaHUe, YTOOBI
€ro ypox ObIJI TPETHHUM HJIH YETBEPTHIM. YuuTe/ b MHGOPMATHKU HOIPOCHI, YTOOL! €ro
YPOK OB TpeThUM WX NATHIM. OcTalbHBIE YUWTENA He BHICKA3AIM HUKAKHX II0MKe-
Jagui. CKOIbKUME crmocobaMy B KaK MOJKHO COCTABHTH DACHHCAHHE, VIOBJIETBODHAB
Bce IPOochObl yYHTENell M 3aHAB YPOKH C MEePBOr0 IO MATHINA?

6) CxoJIBKMMHU cIIOCOBaM¥ MOXKHO PAa3MECTHTh B OZHOM DAAY [IECTh MAJIBYUKOB U ABYX
JeBOYEK TaK, YTOOBI BCe MAJbYMKH CHIEAH pAgomM?

B) CKOIBKO YeThIPEX3HAYHBIX UHCEJN, AeNALNIMXCA HA 5, MOMKHO COCTABHATHL U3 HDD
3, 5, 6, 8, ecsoim nupEl B UICKOMOM UHCJIe He TOBTOPAIOTCA?

a) Pacnoaoskure yuecna 0, 2, 4, 6, 8, 10, 12, 14, 16 B KJeTkax KBajJpaTa pa3sMepoM
3 X 3 rak, uro6BI KBaApar craj mMarmdecKuM. CKOJIBKO TAKHUX KBaAPATOB MOYKHO
COCTaBHThH?

6) Pacomomoskure ymesa 11, 12, 13, 14, 15, 16, 17, 18, 19 B KJeTKax KBajapara
pasmepoMm 3 X 3 Tak, 4TOOBI KBaApaT cTas MarudecKuM. CKOJBKO TAKUX KBaApPaToOB
MOAHO COC‘I‘&BHTB?

a) CkonpKHUMH criocobaMy MOKHO PACKPACHTH KBAJpAT, COCTOAIIUN M3 YETBIPEX OZH-
HaAKOBBIX KJIETOK pPa3JIM9HOI'0 IBeTa, ecJii HMeeTca 3 Rpacox?

6) CronbKO PA3IUUHBIX YeTHIPEX3HAUHBIX UMCeJ MOMKHO COCTABUTHL U3 nudp 2, 4, 5,
6, 8, 9, ec1u mudpeE He MOTYT IIOBTOPATHCA?

CpaBrHTe uncJa:

oAl 39 o259 260 17 158 87 379

83 " 117’ 260 © 261’ 23 © 206’ 89 & 899"

HsBecTHO, YTO OCTATOK OT JesieHHs yncyia A Ha 13 paseH a, a yucaa B Ha 13 — pasen b.
Ha#inure ocraTtok ot geneHus Ha 13 ymena: 1) A + B; 2) A — B; 3) A - B, ecau:

a)a=2,b=T; 0)a=35,b=06; B)a=11,b=9.

Ha xoopauuarHOi mrockocTu Oxy u3o0pasuTe MHOMKECTBO TOUYEK, VIOBJIETBOPAIOIIUX
HepaBeHCTBaM:

a)x+2>9,y-8<-3; B)-4<3x+2<5;-7T< 2y—11< 3;
0)2x+ 723,44y - 7> 1; r)-24<5x-9<-4;-3<4y+13< 1.

a) Tennoxoa npH ABHUIKEHHWH MO peKe MIpPOMIeN PacCTodA-
HHe oT ropoxa A mo roponxa B 3a 12 uacos. Ha obpaTasbIii
nyTs emy norpebopanocs 15 uacos. Hafigure cobeTBeHHYIO
CKOPOCTh JBHIKEHWS TeIJOX0/a, €CJIH CKODOCTh TeUYeHHUS
PeKH paBHAIAcCh 2 KM/4. HalifuTe ¢ TOYHOCTHIO 10 COTBIX
CPEeJHIOI CKOPOCTh JBHIKEHUA TEILIOXO0Aa.

6) Paccroauue or Camaps! fo Bosarorpaga mo BOZHOMY IIyTH
cocraBnger 1890 M. 3a CKOJIBKO BPEMEHH IIPOIJILIBET
Tertoxox nyTs o Camaps! fo Boarorpaza u obpartHo, ecnm
cobcTBeHHAsA CKOPOCTH Temioxoza Oyzer paBHa 24 KMm/4,
CpefHAS CKOPOCTh TEYEHHWA PEKH COCTABHAT 3 KM/dY, a ocTa-
HOBKH cocTaBaAT 20% OT BCero BpeMEHH ABHIKEHHA?
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Cokparure Apo0b NP JONYCTUMBIX 3HAYEHUAX ITePEMEHHBIX!

o 36a® — 16b*, 5) 25p — 49¢° . ) 5x +y .

6a — 4b 25p° — T0pg + 49¢° ™ 1252% + Tox%y + 16xy° + y*
g 84x° + 48xy + 9y |\ 27p? + 6dg’, o) 82"~ 12a* + 6a — 1
8x + 3y ' 9p% — 16q°° 4’ —da +1 -

HaijignTe HauMeHbIIIee HATYPAJIbHOE X, TAKOE, 4YTO:
a)2x=1(mod 3); 6)3x=1(mod4); B)3x=2(mod5); r)2x=3(mod 7).

E‘HI Ha koopaumHATHOI mI0cKocTH Oxy U300pasuTe MHOXKECTBO TOYEK, VAOBJIETBOPAIONIAX

HepaBeHCTBY:

a)y <x+ 2; 6)y>x-—3; B) y < 4x + 8; r)y = 5x — 10.
Pemurte ypaBHeHHe | ax + b | = ¢:

4 5. a3.2
— (52 + 181 - 7.3) : 162; iRl A
“*(8 2 24)' g ‘" AL ,1 ’
16 * “4
(198 112 _ a9 L 53\, (o1 .2 _ T
b=(1275 + 15 - 35 + 23) : (23 - 5 9)’

43| BackerGonbHbIH MaTd poccmiickoii cymepaurn mexay IICKA u «luramos

(Mocksa) orornunncsa mobenoit IICKA co cuerom 77 : 53. B arom Martue OvLI
momeHT, Korga IICKA yxxe 3abpocuy CTOJNBKO MAYeil, cKoJbKO «unamo» (MockBa)
3abpocmy nocyae sToro MomeHra. CKOJBKO MAYed K aTOMY MOMeHTY ObLIO B cymme
3abpoieHo ob0ermMH KOMaHIaMHu?

CyMmmy ABYX HENIbIX YHCeJ YMHOMHJIHN HA UX IpousBefeHne. Morjo au monyduTbes
yucno 25177

2. KoMOMHAIIMN C TIOBTOPEHUSAMU

B mamemamure, kak u 8 dpyzux naykax,

He pacmepamucs neped AuyoM yousumebHOCMU
Herxomopbix JoKa3ameibcme ¥acmo 3Havum

He MeHee YeM NOLOSUHA HOE020 OMKDPbLMUA.

Horaun ITerep I'yeras Jlesken Jupuxie (1805-1859),
HeMeIKHHA MaTeMaTHK

B npexsigynieM OyHKTE MBI MOJCYUTHIBAIN KOJHMYECTBO BO3MOMKHBIX BAPHAHTOB B
cAy4yaax, KOrja 5JIeMeHTBl B MCKOMBIX KOMOMHAIMAX He IMOBTOpPAJMCH. Tar, nmudps
HCKOMOI'0 IaPOAA NOKHBI 6bLIH OBITH PABNHYHBIMU, UHUCJIA B MAIMYECKOM KBajpaTe He
IIOBTOPAJIHCH, & KOMIUIEKTHI Ofle bl Mamiu He MOTJIH COJepKaTh OJJHOBPEMEHHO, HATIPH-
Mep, IBe KOQThI.

Teneps MBI PACCMOTPHUM CIIOCOOBI PEIIEeHHA 3a/a4 HA BBIYKMC/ICHHEe KOJUYecTBa KOMOH-
HaLMH, B KOTOPBIX BO3MOKHBI IIOBTOPEHUA 9/IeMeHTOB. Pelnnm, Hanpumep, cieayonly:o
3azmady.
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3amaga 1. CKOJBKO CYIIECTBYET MApOJIei, COCTOANUX W3 YeThipeX MUdp, B KOTOPBIX
He HcnoJik3yioresa mudpsr 1 u 37

Pewenue:

CorylacHO yCJOBMIO 3ajady, IOACUYMTHIBAA KOJHYECTBO BO3MOJKHBIX [IAPOJIEH, MBI
JOJYKHBI YYUTHIBATH U Te MAPOJIH, B KOTOPBIX HUMPHI OYAYT MOBTOPATHCH.

Jna Toro uToOBI OTBETHTH Ha BOIIPOC 3aJaYyd, BBIIHIIEM CHAYAJa BCe BO3MOIKHBIE
Mapoju, COCToANmMe U3 o0Hol Tudpsl U He coxepxkanue nudp 1 u 3. Takux nmaponeit
BCero BoCeMb, & MMEHHO:

0 2 4 5 6 7 8 9.

Bee nmaposn u3 aBYX mudp, He cofgepikamue nudp 1 ¥ 3, MOKHO IOJYYHATH U3 YKa-
3aHHBIX OJHO3HAYHBIX, €CJIM Iepel KaxAblM U3 HAX Mbl HanuiueMm oy us oudp 0, 2, 4,
5,6, 7, 8, 9. B utore Mbl HOAy4YHM CAeAYIOUHE ABY3HAYHBIE LAPOJIH:

00 02 04 05 06 07 08 09
20 22 24 25 26 27 28 29
40 42 44 45 46 47 48 49
50 52 54 55 56 57 58 59
60 62 64 65 66 67 68 69
70 72 74 75 76 77 78 79
80 82 84 85 86 87 88 89
90 92 94 95 96 97 98 99.

A 3HaYWT, UICKOMBIX JBY3HAYHBIX mapoJei 8 - 8 = 82,

HeiicTBydA pajiee TAKMM K€ CIOCOO0M, NPHOHNIIEM CJeBa K KaXJOMY H3 YKasaHHBIX
ABY3HAUHBIX naposued oxay us nudp 0, 2, 4, 5, 6, 7, 8, 9. Tem cambpiMm Hamu Gyger 1mo-
nydeso 82+ 8 = 8% Tpex3HAYHBIX IAPOJIeil.

AHAJTOTMYHO MBI IIOJYUYAeM, YTO KOJWUYECTBO MAPOJIEH, COCTOANNX U3 deThipex 1udp,
B KOTOPBIX HE HCIOJbL3YIoTCA nubpel 1 u 3, paBHo 8' = 64 + 64 = 4096.

Omeem: Bcero umeercs 4096 naposeit ua uverspex wudp, ecau nudpsl 1 u 3 B mapo-
JIAX He HCIOJb3YITCH.

3aMeTHM, YTO B IIPOIECCEe HAIIEro PeIieHHd HaM ObLIO He BaXKHO, KAKHEe HMEHHO U3
nudp B YeTBIpeX3HavyHOM IH(PPOBOM Iapojie He AOJKHBI OBITh HCIOJNIL30BaHbl. IloaTomy
MBI MOJKEM CHeJIaTh BBIBOJ O TOM, YTO eCJH B IHGPOBOM IapoJe He HCHOJIL3YIOTCA KaKHe-
TO ABe U3 AecATH IU(dpP, TO KOJUUECTBO TAKHUX UYeThIPeX3HAUHBIX HapoJeil OyjeT paBHO
4096.

Crioco0® mopacueTa BAPDHAHTOB, HUCIOJb30BAHHBIM B 3amadye 1, COCTOHT B CJEAVIOIIEM.

Cnoco6 mojcuera YHCaa KOMOMHAIHH ¢ IIOBTOPEHHAMH

CHauayia MBI CUWTAeM KOJWYECTBO KOMOWHAIANW, CONEPIKANIMX OIUH CHMBOJ (TO
ecTh KOMOMHALIMI IIHHOM 1). 3aTeM, IPUITHCHIBAsA TOCJIE0BATEIBHO IIepe] Kam 01
TMOJYYEeHHON KOMOWHAIIHEed 0 OJHOMY M3 BO3MOMHBIX CHMBOJIOB, Mbl BHIYHCJIAEM
YHCJI0 KOMOMHALIMM, COCTOAILINX M3 ABYX CHUMBOJIOB. [lajee, aHAJOTHYHO paccysaasd,
IpoOBOAMM BBLIUHCJIEHHA OO TOr0 MOMEHTAa, MoKa He NOJIYUHM KOJH4YeCTBO KoMOu-
Hanuii TpebyeMol AIHHBI,

Mcnone3ysa JaHHBINA cocod MOJACYETAa BADHAHTOB B KOMOHHAIMAX C HOBTOPEHHUAMH,
pelyuM CJeAYIOmYIo 3agady.
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3anmayga 2. [Ipn kogupoBaEny MHPOPMAIMH MCIIOIL3YETCA TOJIBKO JBa CUMBOJIA — ©
%. IIpu »ToM IpaBMI0 KOAHPOBAHUA TAKOBO: KasKA0U OyKBe ampaBuTa CTAaBHTCHA B COOT-
BETCTBHE HEKOTOpass KOMOMHANNS U3 HAHHBIX CUMBOJIOB, JJIMHOW OT OJHOTO 0 YeTHIDEeX
CUMBOJIOB., MOKHO JIA ¢ TIOMOIILI0O VKA3aHHBIX KOMOMHAUIMHA 3amndpoBaTh BCe OYKBBI
pycckoro anpasura?

Pewenue:

Brerumenum KomdecTBO KOMOMHAOMI JJIMHOW OT OJHOI'O A0 YeThbIpeX CMMBOJIOB, KOTO-
pble MOYKHO COCTABHMTH M3 JAHHBIX CHMBOJIOB. Tak Kak OYKB pycckoro ampasura 33, To
eCJIM TIOJIYyYeHHOe KOJHUYecTBO OyaeT Gonbine MM paBHO 33, TO OYKBBI PYCCKOro aldaBuTa
MOXHO OyzeT 3amrm@poBaTh C MOMOINBI0 TAKMX KOMOWHANUE. B IpOTHBHOM ciiyyae 3TO
caesiaTb OyAeT HeBO3MOXKHO.

M3 gasHBIX CUMBOJIOB MOTYT OBITH COCTABJIEHBI JHINb 2 PA3JUYHBIE KOMOMHAIIMK AJTH-
HOH B ONMH CHMBOJ: © H *.

KomOuBAMMAKM IIWHON B ABA CHMBOJA MOXKHO IIOJYUHTh, IpuUnuckiBasg @ u ¥ mepen
KOMOMHAIMAMY JAJIUHOA B OJMH cUMBOJI. IToyuuM ciaeayrolive BOSMOMKHbBIE KOMOUHAIIMHA

JJITAHOM ABAa:
LORCHIROR S

*Q k¥

Taxum oOpasom, YHCI0 KOMOMHALMA AJWHON ABa paBHO 2 - 2 = 2%,
ArnasornyasiM 00pa3oM IIOJYyYaeM, YTO YHCIO KOMOMHAUHEA AJHHOH B TPH CHMBOJIA
pasHO 22- 2 = 23, a umesno KOMOMHAUME ANUHON B YeThIpe cMMBOJA paBHO 2°- 2 = 24,
3rauuT, 00Inee YUCJIO BO3ZMOKHBIX KOMOMHAIIAI JJMHON OT OAHOTO A0 YETHIPEX CHM-
BOJIOB PaBHO:
2+22+284+21=2+4+8+16 =30

Yucno 6ykB pycckoro andasuta pasHO 33. 3BHAUNT, KOMOMHATIMI W3 CHMBOJOE & u
% JIUHOM 0T OJHOrO A0 YeThIPeX CHMBOJIOB HE XBATHT AJIA TOro, 4ToOBI 3amudpoBaTh
Bce OYKBBI PYCCKOro ajdasuTa.

Omeem: 3ammdpoBaThk Bce OYKBBI PYCCKOTO ai(aBuTa ¢ MOMOIIBI0 VKAa3aHHBIX KOM-
OmHAIWI HEBO3MOIKHO.

e a) CKOJPKO pPasIMYHBIX YeThIPeX3HAUHBIX MAPOJIeil MOJKHO COCTABUTE M3 UMD

6, 7, 8, 9, eciiu nudpsl B apoJie He IOBTOPAKTCH?

rasa 7, §1, n.2

e4q]

0) CronbkuMHU croco6aMy MOKHO BBLIOXKHTE B PAJ YeThIpe KyOMKa KPacHOro, CHHEro,
YepHOT'O U 3eJIeHOr'o IBeTa?

B) CKOTBKHUMH crroco0aMu YeThIpe 4eJIOBeKa MOTYT PasMECTHTBCA HA YeThbIpex mecrax?

a) CKOJILKO CyIIecTByeT TPeX3HAUHBIX YUCeJ, B 3alIMCH KOTOPBIX BCTPEUAIOTCH TOJLKO
mudpsr 1, 2, 3, 5, 7, 97

0) Andasur TysemHOTO 1iIeMeHu cocrout us 6yks I1, JI, K, M. Ci10BOM B 5TOM A3BIKe
ABAAETCA A00adA MOCHAeN0BATEIbHOCTh U3 1IecTH OyKB. CKOJIBKO CIOB B sA3bIKE 9TOT0
TY3eMHOTO IIJIeMeHu?

B) Kaxknaa kneTka KBafIpaTHOM JOCKH pa3dMepoM 3 X 3 KJIETKU MOKeT ObITh MOKpanieHa
B cHHEHH nim Oenbld nseT. CKOJIBKO PasIMYHBIX JOCOK, PACKDAIIEHHBIX VKA3AHHEIM
06pasoM, MOKET OBITH MOJTyYeHO?

r) MoreTy moz6pachiBaIOT MIECTH Pa3 MOJAPA H KAMKAbIA Pas 3aIUCHIBAIOT, YTO BHIIA-
JIO — «Opesi» WIH «pemka». CKOJBKO Pa3THUUYHBIX MOCIEJOBATENBLHOCTEH «OPJIOB» U
«pelIeK» MOYKHO IIOJIYYHUTHL B Pe3yJIbTaTe TAKOTO IOAOPACHIBAHUA?
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m a) AGopuUreHsl HEKOTOPOT'O OCTPOBA MCIOJB3YIOT JJIf 3alHCH
ypcea ToJbKO nudps: 2, 4, 6 u 8. Yucaom asagerca awobasa
II0CJIe[OBATEIEHOCTE, COCTOSAIAasA He 6oJiee yem U3 OATH IUQP.
CrosBKO BCero umcesn y abopureHoB aToro ocrposa?

6) Kakoe MAKCHMANIBEHOE UMCIO KBAPTHD MOXKeT OBITE B JloMe,
ec/IM HoOMepa KBaPTHD COCTOAT He DoJiee yeM u3 YeTwIpex nudp
u He cojgepakar mudpser 0, 5 u 9?

B) HsBecTHO, 9TO KOJ celiha ABISETCA HMOCIEA0BATEIbHOCTBIO
nudp AAuHON He Oosee mecTH cuMBOJIOB. CKOMBKO CymiecT-
ByeT BapMAHTOB TAKOTro Koga?

r) Uuorpa poauTennm HA3LIBAIOT CBOUX JeTell HeCKONbKHMMH uMeHamu. CKOIbKUMU
cmocobaMu MOXKHO HA3BATH pebeHKa, ecIu Bcero uMeercs nisi Beibopa 30 mmeH, a
KaxxJoMy pebeHKY mpaioT He bojee 4 uMeH?

D408 a) CKOIBKO 4eTHBIX HOMEPOB, COCTOAIINX He OoJjiee yeM M3 IDeCTH DU(MDP, MOXKHO CO-
craBuTh u3 nudp 1, 2, 3, 5, 6?
6) s symepanum KHUT B OubiauoTexke mcmosasadyerca nate nudp 1, 2, 3, 4, 5. Mox-
HO JIX C UX NOMOIbI0 npoHymepoBats 2500 KHHUr, DOCTABHUB B COOTBETCTBHE KAXMKION
KHHUIe CBO€ HEYeTHOEe YMCJIO, COCTOsIIee He Dojiee 4eM M3 NATH YKA3aHHBIX mudp?
B) ABTOMOOHJIBHEIII HOMED HEKOTOPOTO TOCYAAPCTBa YCTPOEH CJeAYIINHM 00pasoM:
HOMEp HA4YUHAETCA ¢ OJHOM, ABYX MJM Tpex OYKB, a 3aTeM uAyT oaTh oupp. Kakoe
MaKCHMalbHOE KOJHMYECTBO aBTOMODOWJIBHBIX HOMEPOB, OKAHUYMBAKIINXCA Ha 70,
mosxkeT OBITH, ecau B andasure aToro rocynapcrea 26 6ykB m B HOMepe MOTYT OBITH
HCIIOJIb30BATHCA BCe JecATh apabckux uudp?
r) UrpanbHbll KyOUK, HA KajKAOI W3 IIeCTH rpaHed KOTOPOr0 HANIMCAHBI YHUCJA OT
1 go 6, 6pocarT NATH pas U 3alKUCHIBAIOT TOAPAA BCe BHEIIajaromue yuciaa. CKOJBKO
Pas3IHYHBIX I[IOCJIe0OBATEIbHOCTEH YUCEeJ MOrJIO OBITH B pesyJsbTaTe 9TOro I0JYyYeHO,
€CJIA NP TPeTheM OGPOCKe BCerja BeIIAZaeT Yucio 47

@ @ 3anumIuTe cjeAVIOINHe BhHIPAKEHHA W HaljuTe MX 3HAYEHHe npu a = 2,
b=-1,c=5:
a) MoayJsb pasHOCTH KBaApaToB @ H C;
6) Cymma moxpyaei a, b u ¢;
B) Moayns pasuoctu KyOoB a u b;
r) PazHocTs moznyneii a u b;
) ITpousBeneHENe MOAVJISA @ U CYMMEI b u ¢;
e) YacTHOe MOAYJISA PAa3HOCTH @ U b M MOZyJId —c.
) ITpoussenerre cyMMbl KBAAPaTOB b U ¢ ¥ MOAYJA PA3HOCTH KBAApPaToB a U b.
3) YacTHOe KBajpaTa pasHOCTH @ ¥ ¢ ¥ MOAYJIfA PAsHOCTH KBajpaToB a u b.

3uas, uro 1 cenTsabps 2011 roga ueTBepr, ompefenuTe, KAKUM JHeM Hemenu Oyaer:
a) 31 oxrabpsa 2011 roga; B) 28 dpespass 2012 roza;
6) 31 mexabpsa 2011 roxma; r) 8 mapra 2012 roga.

MHoskecTBa 3afaHbEl XapaKTePHCTUUYECKHMM CBOilcTBOM. 3azaiiTe HX IepevYuCIeHAEeM
JIEeMEeHTOB:

a)A={a:aeZ;-3<2a+5<6); BC={ciceNyjT<dc+9<15}
6) B={b:becN;-5<3-9<11}; r)D={d:-12<2d+1<8ud=Tn+3;neZ}.
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=3
W
B

655

MmuoskectBa A, B u C 3alaHBl XapaKTepPHCTHYECKUM CBOMCTBOM:
A={x:xe N; 4<4x-3< 12}
B={y:yeZ;-9<2y-5<4}
C={z:2eN;9<5z+8<18}.

1) Hapucyiite quarpammy Jditnepa—Benna nnsa muoxkecTB A, B u C 1 oTMeTbTe Ha Hel
3JIEMEHTHI JJAHHBIX MHOYKECTB.

2) Haiinure:
a) A N B; B) B U C; x) (AU B)NC; &) BN CNA;
6) A U C; r) AN C; e) BU (AN C); 3) (AN B) U C.

a) Iled-moBap, MoBap ¥ MOMOINHMK IOBapa MOJYYHJIH 34 IPOBEJeHHEIA OaHKET
21 390 p. Kax UM Hajo pasfeluTh 3apaboTaHHBbIE NEHBI'H, €CJIH OHH paboTaaud OomxH-
HAKOBOE BpPeMs ¥ MX YacOBBIE CTABKH OIIATHI MPUBeAEHBI B Tabmume:

IITed-moBap — 500 p./u IToBap — 350 p./u ITomomuauK moBapa — 80 p./u

6) B GuaHec-TleHTPe PACIIOJIOKeHBI oduchkl 4 KoMIaHWi. Pacxoabl Kajkgod U3 KOM-
e 1 .
NaHWN Ha 2JIEKTPOHEPTHI0 OTHOCATCA Kak 2 : 5,0 : 4 : 3 Paccuunraiite cymmy,

KOTODPYIO JOKHBI 3AILUIATATE 34 3JeKTPO3HEPIUI0 34 anpesib 3TH YeThbipe KOMIIAHUM,
€CJIM M3BECTHO, YTO KOMIIAHHWA, KOTOpas ILIATUT 3a 3JEeKTDOIHEPTHI0 MEHBINE BCeX,
samiaaTmia 3a anpeias 3500 p.

B) IIpAMOYroJbpHBI YY4aCTOK 3€eMJH M300pa)keH Ha IJIaHe, BBIIIOJHEHHOM B MacluTa-
0e 1 : 7000. Yemy paBHa peajbHasA IJIOMIAZb 9TOr0 YUACTKA, €CJH OOJbIIAsl CTOPOHA

2 -
IpSMOYTOJbHUKA paBHA HA muaHe 9,3 ¢M, 8 MEHBIIAA COCTABJIAET 3 orT Sonpiei?

r) IIpsaMoyroasHEBIH YYaCTOK 3eMJIH, Iomazsk Koroporo pasHa 30 000 m2, nuzobpaxes

1 .
Ha niaHe. VI3BecTHO, YTO MeHbIIad CTOPOHA NIPAMOYIOJBHUKA PaBHA 3 donampmIeit, a
66nbmas pasHa Ha miaaHe 5 cM. Omnpezenure macmTab ZaHHOTO IJIAHA.

YnpocTaTe BhIDAYKEHHE MPH JONYCTUMBIX 3HAUYEHUAX NepeMeHHBIX (n € N):

5 147,25 531
a) b**3: (—b)?; r) _a"-a . x) 95xMy*2%
: > a-a-1-g5 19x 52122
12 . 44l . 49 27354 465
6) —con: ¢tn -3 2% X ", 3) UGl
; X7 « B2 . 5200 12a26p55004 >
6n+5 . 580 . 59 39
B) (—x)Pr s 2+ 8.yt e) yrre eyt Yy, 7) 90m Q"akg“-
; ey -yt 27k%mipTi

Onpenenure, He BBHIYHCIAA YACTHOTO, AEJHTCA JU YHCJIO a Ha 11:

a) a = 215 526; B) a = 579 997; n) a =10 157 567;
6) a = 279 708; r)a =4 319 289; e)a =23 118 403.
Onpegenure, AeAUTCS JU YUCIO @ Ha b:

a) a = 51237 + 427%2, p = 3; B) a = 343** - 4, b = 5;

6) a = T2 4 84 p = 0; r) a = 333222 + 44455 b = T.
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HapucyiiTe guarpaMmy Jiliepa—BenHa nia mHOKecTB A u B. HalimuTe mx mepecede-
HUe U 00beJHHEHHE:

a)A={a:a=2(mod b); -9<a<1l}; 6)A={a:a=-3(mod 7); -11 < g < 12}
B={:b=1(mod 3); 1 <b < 11}; B ={b: b=-1 (mod 2); -4 < m < 6}.

a) CKOJIBKO CyIIeCTBYeT TPeX3HAUHBIX YHUCEN, B 3aIIMCHA KOTOPLIX BCTPEUYAOTCS
TONBKO Iudps 3, 4, 8, 97

6) Hexoroperit andasut cocrout us rpex 6yke — B, I', II. CtoBoM B 3TOM A3BIKe SBJIA-
eTcd Jii0basd MOCIeI0BATeIBHOCTD U3 YeThIpeX OyKB. CKOJIBKO BCETO CJIOB B 3TOM S3BIKe?

0JOYll a) B rocruHune HOMepa KOMHAT COCTOAT He Oosiee YeM M3 IATH HUDpP U He colepixaT
mudp 0, 1, 3 1 9. Kakoe mMakcuMaJbHOe KOJIMYECTBO HOMEPOB MOMKET OBITH B 3TOH
rocTuHHUIE?

0) Kox 6aHKOBCKOH AYeHKH ABJIAETCA IIOCIELOBATENbHOCTHIO NU(D AMHHON He OoJee
cemu cuMBOJI0B. CKOJIEKO BCero BO3MOKHO BAPMAHTOB TAKOro Koza?

m a) Urpanpabiii KYOUK, Ha Kax/I0W M3 NIECTH IPaHell KOTOPOTO HANHMCAHEI YHCJA OT 3
o 8, OpocaloT YeThIpe pas3a ¥ 3alMChIBAIOT OJPAJ BCe BhiNajawinue dyuciaa. CKOIBKO
PasJIMYHBbIX IIOCJIE[0BATEIbHOCTENH YHCEJ MOMHO B pe3yjbTare 9TOro HOJIYYHUTE, €CJIH
npu BTOPOM OPOCKe BCerjia BBINMALAJIO YHCJI0 77

06) UgeHTH(HUKAIMOHHBIA HOMED HAJJOTOIJIATeJ bIIAKA
(MHH) B HEKOTOPOM rocyzapcTBe YCTPOEH CJIeJyIOI[uM
obpasoM: HOMep Ha4YMHAETCA C IBYX, TPeX MJH 4YeThIpeX
nudp, a 3areM UAYT TpHU OYKBBEI. Kakoe MakcHUMAalbHOE
konuuecteo MHH mosxer 6BITH B 3TOM rocygaperse, €CIu
MHH naumHarwoTca Ha 12, B axdaBuTe 3TOro rocygapcTea
32 OYKBBI M B HOMEpe MOI'YT HCIOJB30BATHCA BCE NECATH
apabcknx mudp?

661} 3mas, uto 1 suBaps 2012 roxza BOCKpeCeHbe, ONpPeNENHTe, KAKUM JHEM HeaesH

oyner:
a) 25 maa 2012 roga; B) 30 cenradpsa 2012 roga;
6) 1 urona 2012 ropa; r) 7 sasapa 2013 roga.

662] Muosxecrsa 3ajaHBl XapaKTePHCTHUECKHM CBOMCTBOM. 3ajaiiTe WX TepeuucIeHHeM
9JIEeMEHTOB:

a)A={a:aeZ;-7T<2a+4<9); B C={c:ce N;4<5bc+3<22}

6) B={b:bec N; 6<3-2<T}; r)D={d:-9<6d+4<18;d=4n+1;n € Z}.
663 Muoxecrsa A, B u C 3agaHbl XapaKTepPUCTHUYECKUM CBOMCTBOM:

A={x:xeN; 8<3x+7<18}; B={y:y e N; 4 <Ty+5< 26};

C={z:2z¢eZ;-18< 62z—-9 < 16}.

1) Hapucyiite quarpammy diaepa—Benna aius mHOKecTB A, B u C 1 oTMeTbTe Ha Hel
2JIeMeHTEI JaHHBIX MHOMKEeCTB.

2) Haiigure:
a) A N B; B) B U A; o) (AU B)NC; K) BN CNA;
6)AUC; r)A N C; e) BUANC); 3) (AN B)UC.
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665

666

668

@ o

671

a) Pacxopbl CTOJIOBOH KPYIHOIO MeTAJIYPrudecKoro KOMOMHATA HAa IIPHUTOTOBJIEHHE
5
3aBTpaKa, obega, NOJAHUKA M V)KHHA OTHOCATCS Kak 3 & 8,2 : 3" 6. CKoJIbKO JeHer

TPaATHT CTOJOBASA B JIeHb HA MPHUTOTOBJIEHWE 3aBTpPaKa, obejna, MOJAHMKA H VIKHHA,
€CJIA U3BECTHO, YTO IIPUrOTOBJIEHUE NOJAHMKA 00xogmTcA B 55 ThIC. P.7

6) IIpsaMOyro/JsHEIA YUYACTOK 3eMJIH M300parkeH HA IJIaHe, BRIMOJIHEHHOM B MAacCIITA-
Ge 1 : 9000. Yemy paBHA peajbHAS ILJIOMAJL 3TOC0 YUACTKA, €CiIM GONBINAS CTOPOHA

5 L7
IPAMOYTOJbHMKA PaBHA HA IiaHe 5,6 cM, & MEHbIIAA COCTABJIAET 7 ot Gonbimeir?

Ynpocture BhIpasKeHHE NPH JONYCTHUMBIX 3HAYECHHAX IepeMeHHBIX (n € N):

8) @ : (-a)’; p) g Vo

6) —b7r+1: bon- 4, e e
Onpegenure, He BEIYHCIAA YaCTHOIO, JEJUTCA JM YucJao ¢ Ha 11.

a)a =314 712; 0) a = T67 283; B)a =1 516 121.
Onpezennre, AeIUTCA JH YUCIO a Ha b.

a) a = 416301 + 36146, p = 3; 6)a =51728 -4 b=1"1.

Hapucyiire quarpammy Jiiiepa—Benna ang MmHOMXecTB8 A u B. Haiigute ux mepeceue-
HHUe U 00beJlUHeHHe:!

A ={a: a =2 (mod 4); -12 < a < 20};
B ={b:b=3 (mod 5); 2 < b < 21}.
Pemure HepageHeTBO | ax + b | < ¢:

_ 4l (L. . - .
a = 43 + 0,039 : (20 (2,31 : 0,077)_) 2,526;

— - L10) (742, 92 _ . ol.
b—11,54+(17,5 8,25 11) [113.29+3,5) 12,6 : 23;
—7. _ 49 g6, c75— 7l 41 1) 48,33
¢=17:0,2625 - <5~ 3,6 : (68,1 : 7,5 To + 15o) + 42+ £,

*
70§ Tpu nyrmukxa pemmam yerpouTs mpusBas m BMecTe mooGexaTb. Y IHepBOro
' 6110 5 GyTepGposos, y Broporo — 4 Gyrepbpoxa. Y Tpernero GyTep6ponos
He OBLIO, ITO3TOMY OH MOJAPUJ NEepBLIM JBYM 3a ChejJeHHBIe MM GyTepbpoan 36
opexoB. Bce nyTHHKH ennm mopoBHy. Kak cieayer pacnpelesUTh MeKAY IepPBBIM M
BTODBIM NYTHUKAMHU OPeXH, MOJAPEHHBIe TPETHHUM, UTOOEI
B3HOC Ka»JIOr0 U3 IIYTHUKOB B COBMECTHYIO Tpamesy OblJI
OAAMHAKOBBIM?

B xoHCTpyKTOpE HMeOTCSH TPH BHAA GUTYD: KYOWKH, IIaphl,
napaiienenunesl. Bece Urypel ogHOrO BUJa OOMHAKOBEIE.
IllecTs mapoB, YeTbIpe KyOWKAa W TPU Iapajijejelnuiena
pecaT 1200 r, a mecTb KYOUKOB, YeThIpe IIapa U CeMb Iia-
pannenennnenos secar 1700 r. CKonbpko BecAT KYOHUK, mIap
H HnapaJjijaejienuiiesn BME,‘CTE?
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§ 2. C6op v aHanu3 nHdpopmauum

1. Cnoco0sb1 ynopsagouuBaHus HH(pOPMAIMHU

Hizmepsii ece, noddawuieecs usmepeHuo,
u coenall marxovlm 6ce, He noddarujeecs usmepeHu.

Tanuneo Tamuneit (1564—-1642),
ATANbAHCKHA QUBKUK, MaTeMaATUK H (uiaocod

B coBpeMeHHOM MHpe HaJauuue Heobxoammoil mHMpOpPMANUM B HYIKHBIA MOMEHT Bpe-
MeHH! ABJIAETCA Ba*XKHBIM KOHKVPEHTHBIM IIPEHMYINeCTBOM KaK JJIfA ycoexa OTAeJbHOI0
yeJIOBEKa, TaK U AJIA PA3JIHYHBIX KOMMEpUYeCKHX H HEKOMMEepUYeCKHX opraHusanuii. Boss-
moH moToK HHGpopManuu ob6pylnuBaeTcA Ha HAC W3 BCEBO3MOMHBIX ITeYATHBIX W3NaHHIL,
pazuno- u TeNeBU3MOHHBIX IIepegayd H, KoHeuHo, us MuTeprera. [lia Toro urober uapopma-
nus MPHHOCHJIA IOJB3Y, ee HYKHO YMETh CHCTeMATH3HPOBATH, AHAJU3HUPOBATL U JAeJaTh
HA €e OCHOBAHHY BBLIBOIBI, IPHBOAAIINAE K JOCTHMKEHUIO MOCTABIIEHHBIX Ileseil.

OQHUM M3 XOPOIIO M3BECTHHEIX HAM CIIOCODOB HaBeleHHA NOPAAKA B MH(pOPMALUH, C
KOTOPBIM MBI 4a4CTO BCTpedaeMcsd ¥ B yuyebe, M B JKU3HH, aABIAlOTCH mabiuybt. Cocras-
JeHHe TabJul moMoraeT HaM IIPOAHAJH3HPOBATh YCJIOBHe 3aZiadH, IIOCTPOUTH rpadur
sajaHHON B TabauIle 3aBHCHMOCTH, CHCTEeMAaTH3MPOBATE MH(popManuio, GricTpee HaiiTH
OTBeT Ha HHTEPeCYIIHHA HAC BOIIPOC, — HAIIPUMep, HY)KHYIO TeJIeBU3MOHHYIO Iepenady,
Be/ib TPOrPAMMA TeJeBUJIEHUS — 3TO Ta XKe Tabiauna.

Jl1is Toro 4roObl BCOOMHMTH, KAK C IOMOILNBLI0 TAOJMUI[ MOYKHO OTBETHTH HA CaMble
pasJInYHbIE BOIPOCHI, PACCMOTPHM CJEAVIOIIYIO 3a7avy.

3anaua 1.

B oxso# u3 mkos ropoga Mockssl ¢ 1999 mo 2003 rox Benmchk HaOMOAeHUA 3a IO~
rogoi. EsxeanesHo B 12 wacoB AHA INKOJAbHUKH H3MEDAJHN TeMIepaTypy Bosayxa. Ha
OCHOBAHMM IIOJIYYeHHBIX HaHHBIX ObLIa COCTaBjeHAa ciaeyooimaa Tabauia:

Cpeanemecsiunas Temnepatypa Bosayxa B Mockse (8 °C)

) 4 v 0

Mecsrg % g g i = A 2 § © ‘u% é ‘§

5| & | 2 = | & | S| 8| E|£|28| B

Ton = & 5 < - a as =
1999 =3 -4 +1 ¥12 | +11 | +25 | +23 | +17 | +14 +9 —4 =il
2000 -4 =1 -1 +13 | +13 | +18 | +21 | +19 | +12 +8 +1 —2
2001 —2 -6 -1 +13 | +13 | +18 | +24 | +18 | +12 +6 +1 -9
2002 —4 +1 +3 +9 | +14 | +19 | +25 | +18 | +13 +4 -1 —12
2003 =t -8 -2 +5 | +16 | +13 | +22 | +18 | +13 +8 +2 —2

IToas3vsach NMpeJcTaBIeHHON MHMpOPMAanueil, onpeaeapnTe:

1) Kaxoit 6pu1a cpeEeMecsiuHas TeMmeparypa sosayxa B Mockse B asrycre 2000 r.?
2) B kakue MecAlbl CpeJHeMecAYHAaA TeMIepaTypa Bosgyxa Obuia pasaa +14 °C?

3) B KaKue MecAIsl cpelHeMecAYHas TeMuepaTypa 0blia Hauboblieil, HauMeHbIIeH?
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4) B Kakue MecsAnbl cpelHeMecsAUHAA TeMIeparypa Owwia Oogbire +20 °C?

5) Ha cxouabsKo rpaaycoB Llenbcusd oTIHUANACH CpejHeMecAYHasd TeMieparypa B (es-
pase 1999 r. no cpasuenuio ¢ despasem 2002 r.?

Pewenue:

1) Ilns Toro uToObI OnpeaeauTh sHadernue remueparypsl B aBrycre 2000 r., Haxomum
B Tabsune cTPoKy, coorBercTByiomyoo 2000 r., m HaxoAuM CTOJOEI], COOTBETCTBYIOLIMI
aprycry. Ha Mx mepeceueHHH MBI moJaydaeMm HeoOXOAMMYIO JJid Hac MH(pOpPManMIO: B aB-
rycre 2000 r. cpepHeMecAaYHAs TeMIlepaTypa Bosayxa ObLaa pasHa +19 °C.

Mecsa . =) . A £ I &

i 8 = B = < < 2 = 3 3 2

Tox = =7 < 3| 6| & =
1999 ~3 | -4 | 1 | +12 | +11 | +25 | +23 | +17 | +14 | +9 | -4 | -1

2000 4 | -1 | -1 [ +13 [ +13 | +18 | +21 | #19 | +12 | +8 | +1 | -2
2001 —2 | 6 | -1 | +13 | +13 | +18 | +24 | +18 [ +12 | +6 | +1 | -9

2002 —4 | #1 | +3 | +9 | +14 | +19 | +25 | +18 | +13 | +4 | -1 | -12

2003 —7 | 8 -2 | +5 | +16 | +13 | +22 [ +18 | +18 | +8 | +2 | -2

2) Insa Toro uTobbI ONPEAENATh, B KaKWe MeCAIlbl CpelHeMeCcayHasA TeMIepaTypa Bo3-
nyxa 6sura paBea +14 °C, HaxoguM Bce KJeTKM TaOJAHOBI CO 3HAUeHHeM TeMIIepaTyphl,
paBubiM +14 °C, u onpejeiideM, Ha IepeceYeHHU KaKOTO CTON0Ila M KaKoil CTPOKH OHH
HaxopaTcsa. IlomyuaeM, 4To cpefHeMecAdYHaA TeMIlepaTypa BosAayxa Obuia pasHa +14 °C
B mae 2002 r. u B centabpe 1999 r.

) = 4 4 A

Ml 2 | Bl s | 8la| || ElE|E|E|E

2| 2|2 | 5|2 | S |8 |F|E|E|2|¢

Tox ® | & < | 8|5 | = 5
1999 =3 —4 ] +12 | +11 | +25 | +23 | +17 | +14 +9 —4 ==}
2000 -4 -1 -1 +13 | +13 | +18 | +21 | +19 | +12 +8 +1 -2
2001 -2 -6 -1 +13 | +18 | +18 | +24 | +18 | +12 +6 +1 -9
2002 —4 +1 +3 +9 | +14 | +19 | +25 | +18 | +13 +4 —1 =12
2003 -7 -8 -2 +5 | +16 | +13 | +22 | +18 | +13 | +8 +2 -2

3) CpaBHuBasi 3HAUEHHA TEMIIEPATYP B Tabnuie, onpefesideM, YTo Hauboibllee cpegHe-
MecsaYHOe 3HaueHue TeMueparypst 06110 paBHO +25 °C. Taxkaa Temmneparypa 6sl1a B HIOHE
1999 r. u 8 uroae 2002 r. A manmensiee sgauenue —12 °C 6110 B nexabpe 2002 r.

4) AranoruyeabiM 00pasoM BbIOHpaeM u3 TAOJUNObl 3HAYEHHS TeMIepaTyphbl 00JbIIe
+20 °C u onpefenseM COOTBETCTBYIONIHE ToJ U Mecsl: uioHb 1999 r. u uions 1999-2003 rr.

9) IIlna oTBera Ha MOCJENHHMN BOIPOC HaxoAWM mo tabamme Temmeparypy B (despae
1999 r. (—4 °C) u B ¢espaie 2002 r. (+1 °C). 3uauur, B ¢penpaye 2002 r. cpegaemecayHaA
Temoepatrypa Obwia Ha +1 — (—4) = 5 °C Beime, yeMm B despaye 1999 r.

Taxum obpazom, mpu pemeHUU 3axaun 1 Tabamia momoria HaMm OBICTPO OTBETHUTH
HA IOCTaBJeHHBIe Bompochkl. Ecau Obl nanHad mHGopManusa ObLIa OpelicTaBieHA B BHUIE
0OBIYHOT'O TEKCTa, TO IIOMCK OTBeTa 3aHAN Obl ropa3mo 6onbille BpeMeHH. Tem He MeHee
aHaJ|3 TabJMHI] He [MO3BOJAET HAMIAAHO HNOKAa3aTh COOTHOIIEHHA MEXAY PasJHYHBIMH
BeJIHMYMHAMU.

BeicTpo onpenennTs Hanbonbiine U HAXMEHbITNE 3HAUSHUS] BeJIUUYUH, CDABHUTE JAH-
HbIe B pa3Hble IE€PHAOALI BDEMEHH, a TaKKe OTBeTHTh Ha MHOTHEe aHAJOTHYHEIE BOIIPOCHI
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IIO3BOJIAIOT TAKHeE ViKe M3BeCTHbIe HaM CI0COOLI rpaduyeckoro npejacTaBieHusa HH(popMa-
UM, Kak rpadMKyN 3aBHECHMOCTEH, CTOJ0YATHIE H KPYTOBBIE NHATDAMMEI.

Hua Toro 4robsl YTOYHHUTH AJTOPHUTMbI HOCTPOEHHA CTOJOYATHIX M KPYrOBBIX AHAa-
rpaMM, pelIMM CJeAVIOIIYIO 3ajady.

3anaua 2.

B nonezebHUK KHMXHBII Marasmi IOJYYAJI BRIPDYYKY B pasmepe 10 TvIC. p., BO BTOD-
HUK — 45 TeIC. P., B cpeny — 70 TeIC. p., B UeTBepr — 25 ThHIC. P., a B naTHUAIY — 30 ThIC. P.
ITo ykasaHHBIM JJAHHBIM [IOCTPOUTE CTOJI0YATYIO M KPYTOBYIO AUATPAMMABI.

Pewernue:

B sagave gana naHbOpManusa 0 BeIHYMHE BBIPYYKH B KaXKAbIM M3 JHEH HeAeIH C IO-
HeJeJbHUKA 110 NATHHIY. YIOPAXOYHNM 9Ty HH(MOPMAIINIO ¢ IOMOIILI0 TAOIHIIBI:

Jless Hegenn IIu Br Cp In IIT

Bripyuka, ThIC. P. 10 45 70 25 30

Mkl 3HaeMm, UTO cronbuaTas JuarpaMmma ImoxKasslBaeT 3aBHCHMOCTE MeXKIY 3HaAUYeHUAMHA
BEJIUMYHMH ¢ MNOMOIIBH BBICOTHI CTONOMKORB. I{J‘Iﬂ TOro 4YTODBI MX NOCTPOHUTH, OTMETHM Ha
rOPHM30OHTAJBHOI OCH JHU HeJeNIH, B KOTOPbIe MOACYHMTHIBAJIACH BHIPYYKA MarasuHa, a Ha
Bep'm}canbuoﬁ — 3Ha4Y€HHE BhIPDYYKH B 3TH JHH. 3aTeM IMOCTABHM B COOTBETCTBHE KamxaoMmy
JHIO HEJeJH CTOJOMK COOTBETCTBYIOLIEH BbICOTHI (puc. 16).

4 BpIpyuKa B THIC. P.
704---==-=-=m-

60 T
50 T
40 +
30. -------- e = - - = ===
20 1

"1H

Ol nu Bt Cp T4y o Puc. 16 - Pue. 17

Taxkum 00pasoM, aazopumm ROCMpoeHus cmoabuamoi duazpammbl BKIOYAET B ceda
cJIeYIONHe IIarn:

AIropuTM MOCTPOEHHA CTOJOYATOH AHATPAMMBI

1. OTMeTHTh HA MOPH30HTAJILHON OCH 3HAUYEHUS HE3aBMCHUMOM BeJIMYMHBI.

2. OTMeTHTh Ha BEPTHKAJIBHOM OCH COOTBETCTBYIOI[AE 3HAYEHUs 3aBUCHMON BeJIH-
YHHEL.

3. JInsa xaxjoro 3HaYeHMs HEe3aBUCHMOM BeJIMUYMHBI IMOCTPOUTEH CTOJOHEK, BHICOTA
KOTOPOTO PaBHA COOTBETCTBYIOII[EMY 3HAYEHWIO 3aBUCHMOI BEJIHYHHBI.

Yro Kacaercs KPYroBbIX AMAIDAMM, TO OHH IIOKA3bIBAIOT 3aBHCHAMOCTE MEKIY 3HAYe-
HUAMHA BEJMUYMH C [IOMOMIbI0 BeJIMYNH IEHTPAJbHBIX YIJIOB KPyra.

IIpn mocTpOEHNH KPYroBOi AHATPAMMBI IPEAIOJIATAETCHA, UTO CYMMa BCEX 3aBHCHMBIX
BeJIMUMH cocraBiager 360°, a Joiasa Ka)kI0l 3aBHCHMMOH BEJIHUYHMHLI B UX 001ieil cymme
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0TOOpasKaeTcs ¢ MOMOIIbI0 COOTBETCTBYIOIIEro MeHTpaJbHOro yria. Iloaromy azzopumm
nocmpoeHus Kpyzo6oii 0uazpammbl COCTORT U3 CJIEAYION[HX IIMATOB:

AJropMTM IOCTPOEHHsA KPYTOBOM JHATPaMMBI
1. Haiitu cymMMy BCeX 3aBUCHMBIX BeJlmuuH (S = a, + a, + .. + a).
2. HajiTu goso KaKAOH 3aBUCHMON BeJMYHHBL B 00MIe# cyMMe (Q", i=1, ..., n).
3. BBIUMCIUTE BeJHUYHHY EHTPAJbHOIO YIJd, COOTBETCTBYIOIIVIO J0Jie Kamoii
3aBUCHMOM BeaudwuHEL (360° - %, 360° - %2, e 5 360° - %)
4. IlocTpOoUTh IEHTPAJBHBIE YIJBI, COOTBETCTBYIOIIHAE KAa’KJ0H 3aBHCHMOM BeJH-
YHHeEe.

Ionbayack JaHHBIM AJTOPHTMOM, MOCTPOMM KPYTOBYIO AHATPAMMY O YCJIOBHIO HaIlei
zanauu. Brauaye Beruncaum cymmy S (B TEIC. P.) BCeX 38BHCHUMBIX BEJIMUHH:

S =10+ 45+ 70 + 25 + 30 = 180.

Jia Toro 4robbl 3amucarh pe3yJbTAT HOMCKA JOJM KAXAOW 3aBUCUMON BEJMYHMHBI B
ob1reif cymMMe, MCIIONBL3YEM HCXOAHYIO Tabaumy:

Jlens Hemenn IIa Br Cp Yr IIr
Bripyuka, ThIC. . 10 45 70 25 30
10 _ 1 45 _ 1 70 _ 7 25 _ 5 30 _ 1
Roas supysma, 5 |- 755 = 15 180 4 180 ~ 18 180 ~ 36 180 6

Benpmuuna

COOTBETCTBYIOIIEro | 360° -
OEHTPAJMBHOTO yIjia

= 20° 360"-%=90° 360° + - = 140° —50°| 360°- L = 60°

.2
18 36

&=
D=

ITocne mocTpoeHus YKA3AHHBIX NEHTPAJBHEIX YTJIOB MBI II0JIy4aeM KDPYIOBYIO AMAa-
rpaMMmy, NIpUBeJIeHHYIO Ha puc. 17.

e B rabnmue npuBeAeHBEl HaHHBIE O YHCACHHOCTH HaceneHusa Poccmiickoin Pene-
panuu B 2002-2009 rr.

Yucaennocts Haceaenus Poccuiickoit Peaepanuu Ha 1 sEBapsA, MIH. YeJIOBEK

Ton
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
PenepasbHbBIH OKPYT

IenTpansHBLIX 38,1 | 37,9 | 37,7 | 387,56 | 37,4 | 87,2 | 37,2 | 37,1
Cesepo-3anagasrii 14,1 | 13,9 | 13,8 | 18,7 | 13,6 | 13,56 | 13,5 | 13,5
Hsxubiin 22,9 | 22,9 | 22,8 | 22,8 | 22,8 | 22,8 | 22,8 | 22,9
I[IpuromxcKH 31,3 | 31,1 | 30,9 | 30,7 | 30,5 | 30,3 | 30,2 | 30,2
Ypaneckuit 12,4 | 12,4 | 12,3 | 12,3 | 12,2 | 12,2 | 12,2 | 12,3
Cubupcruit 20,2 | 20,0 | 19,9 | 19,8 | 19,7 | 19,6 | 19,6 | 19,5
JajisHeBOCTOUHBIN 6,7 6,7 6,6 6,6 6,5 6,5 6,5 6,5
Bcero 145,6 | 145,0 | 144,2 | 143,56 | 142,8|142,2 | 142,0| 141,9
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Ilosb3ysics ImpezcTaBJeHHOH MHAMOpPManyeil, onpeieanTe:

1) Kaxkoit 6b1a uncaenHocTh HacesieHna B Cubupekom depepansaom okpyre B 2007 r.,
B [IpuBomxckom ¢egepansaom oxkpyre B 2003 r.?

2) B kaxkoM u3 deliepalibHBIX OKPYTOB M HA KAKYIO JaTy YHCIEHHOCTH HaceJdeHHus ObLIa
paBHa 6,5 MuH. yenosek, 12,4 MuH. yeaoBex?

3) B kakoMm u3 (defepaibHBIX OKPYIOB UHCJIEHHOCThL HaceleHHUs ObLTa HanboNbImeid B
2009 r.?

4) B xaxoM u3 (e/lepasibHBIX OKPYIOB YHCJIEHHOCTh HacejleHUdA Oblla HAMMEHBIIEH B
2005 r.?

5) B rakHux (ejepanbHBIX OKPYrax M Ha KaKVIO AaTy YMCJIEHHOCTHL HacelleHHs ObLia
oospme 31 MiIH. YesoBek?

6) B kakux deneparbHBIX OKPYraxX U HA KAKYIO JATY YHMCJIEHHOCTH HACEIeHHUHA ObLia
MeHbIIe 13 MIH. YeaoBeK?

7) Kax mamenuyiack o6mas yucjeHHocTs Haceaesus PP ¢ 1. 01. 03 oo 1. 01. 09?

B Tabiume npuBejeHO pacnHcaHMe BBLIETa aBHapeicoB m3 asporopra lomomenoBo
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(Mockga). Ilpuiier Bcex yKa3aHHBIX PEHCOB MPOMCXOAUT B JeHb MX BBLIETA.
Pacnucanue BbLIeTa aBHapeiicoB u3 aaponopra lomoneaoro (Mockra)

Howmep peiica IlyaxkT HasHaAUEHUS E T s
(MOCKOBCKOE) (MOCKOBCKOE)

05606 Bena 05:35 08:50
HH335 Bapcenona 08:40 13:20
UN255 Avater 10:50 15:20

S716 Yenabuack 11:10 13:25
C7905 Epesan 11:55 14:55
UA965 BammuHrTOH 12:20 23:15
UN353 JloHmOH 15:00 19:10
LH3199 Jroccenbropd 16:10 19:40
EK314 IMyoait 16:55 22:00
LX1337 Henena 18:30 22:20
LH3187 @pankpypr-Ha-Maiiae 19:35 22:55

ITospaysick mpefcTaBiIeHHON MH(MOpPMAaIuel, ompeieInTe:

1) B xakoe BpeMs BeLIeTaeT peiic B Hensbuuck?

2) B kakoe Bpem# Belneraer peiic LH31997?

3) YUemy paBHO MOCKOBCKOe Bpemsa npmiera B [yGaii peiica EK134?

4) Yemy paBHA JIUTENLHOCTH HoJieTa B BapcernoHy?

5) Kakme peiicel yaeraior us J[lomogenoso B nmepuoj ¢ 16:00 o 22:00?

6) Kaxoii peiic cpeju NpejiCTABJEHHBIX UMeeT HAUMEHBINYIO JJIUTEJbHOCTH HojeTa?
Yemy paBHA AJIUTEJIbHOCTH 3TOTO IOJETA?

7) B xakoM peiice cpeay IIpeACTABJIEHHBIX JJIATEIBHOCTD Hojera Hauboabmaa? Yemy
oHa paBHa?

8) Kaxoii peiic giurcs 4,5 gaca; 3 gaca?

9) B kaxue ropojia Hazo JeTeTh 60jblle 3 4aCOB, HO MEHbIIe 5 4acoB?

10) Iloner B KaKue ropojaa 3aHuMaeT OoJsiee 5 4acoB?

ITocTpoiiTe cTonGUaATYIO AMATPAMMY, HJLIIOCTPUPYIOMIYIO 3aBUCHMOCTL JAJIHTEILHOCTH
mojera OT BeIOpAaHHOrO NMYHKTA HA3HAUEHWSA.
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6

B rabanie npejgcrasieHa HHQOpPMaNEA O MPOJAHHBIX B Te4YeHHe OHOTO pabodero JHA
TOBapax.

Oruer 0 NpoAaskax B MarasmHe KaHIEJAPCKHX ToBapos 21. 04. 2011

Ne Haumenosanune Enunauna Mena eqununp | Komuuecrso nponas-
0/m| accOPTUMEHTHOM NO3MIMHA | M3MepeHHsA TOBapa HBIX eJIHHUI[ TOBaApa

1 Bymara «CHerypoukas» mavyKa 125 p. 15

2 Terpaas obmasn 48i. HITYKA 38 p. 40

3 Pyuka mapukoBasdg, CHHASA IMTYKAa 5,2 p. 75

4 I s1poxoa IITYKA 60 p. 30

5 ®dromacreps! (6 mBeTOR) mabop 40 p. 45

6 Kapaszain ¢ JacTHKOM TyKa 3 p. 120

7 Daitrer (100 mr.) YIAKOBKA 159 p. 35

Henonpsys npeacTaBjieHHY0 HH(pOPMANUIO, OIpeAeIuTe:

1) Kakoii u3 OpojjJaHHbIX TOBAPOB ABJAETCA CAMBIM JOPOIMM, CAMBIM JE€IIeBbIM?

2) Kakyio cyMMy JieHer NOJYUYHIE 3a IPOAaXKy TeTpajen?

3) 3a kakoi ToBap 6bilna MogyYeHa caMas DONBIIAA BRIDYYKA, caMad MaJeHbKAsA BEI-
pyuka?

4) CroJbKO JeHer OBLIO MOJAYYEHO OT BCeX IIPOJAXK B BTOT JeHb?

5) CKOJbKO eguHHUI] TOBApa OBLIO IPOAAHO B DTOT AEHL?

6) Kakoit ToBap coctaBmj caMyi0 OOJIBIOYIO AOJI B IIPOJAXaxX, CaMyH MaJIeHbKYIO
[I0J10 B IIpojaskax (B YCTAHOBJEHHBIX eJMHUNAX UaMepeHHsd)?

ITocrpoiiTe KPYyroByI JuarpaMmy, HOKa3bIBAOIIYIO NOJK IPOJark KarKIoro Haume-
HOBaHMA (B YCTAHOBJIEHHBIX €IUHMIAX M3MepeHWdA) B oOIIMX mpojgaskax MarasuHa
Kaameasapckux tosapos 21. 04. 2010.

B rabaunie mpuBeeHsl JaHHBIE O TEMIIePATYPe MOPCKON BOJLI B HEKOTOPHLIX rOpPOgax
B 14 wacos 10. 03. 2010.

TemnepaTtypa mopckoii soasr 10. 03. 2010

o HazparHue Haspasue roposa, B KOTOPOM Temneparypa, “C
n/n MOps HPOBOAUIHCH H3MEPEHUSA
1 AnpuarnyeckKoe Mope ITeckapa 12,8
2 A3zoBCKOE MOpe IIpuMopcKo-AXTapeK 1
3 BasnTuiicKkoe mope I'maesck 3,1
4 Honudeckoe mope Kporone 13,5
5 Wpnaunckoe mope Jlusepnyinb 6
6 Kpurckoe Mmope Wpaknuon 16
7 JIurypuiickoe mope Can-Pemo 12,8
8 MpamopHOe Mope Crambyn 9
9 Cpenusemuoe mope Popoc 16,4
10 THppeHCKOe MOpe Heanonas 13,4
11 YepHoe Mope Coun 9,5
12 dreiickoe Mope Hakcoc 15,7
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Hcnonb3ysa IpUBeNeHHBIE NAHHLIE, ONPEIeJnTe:

1) Kaxoii Obl1a HaMMeHbIIAA TeMIIEpaTypa MOPCKOM BOJBI, B KAKOM MOpe 3TO OBLIO
U B KaKoMm ropoge?

2) Kaxoit 6pr1a Hanbosblasg TeMIEpATypa MOPCKOH BOZBI, B KAKOM Mope 9TO OBLIO
U B KaKoM ropoge?

3) B kaxom ropoze 1 B KaKOM MOpe TeMIlepaTypa MOPCKOii Boasl Oblia paBHa 13,5 °C?
4) B KaKUX ropogax M B KaKWX MOPAX TeMmOeparypa Boxbkl OvL1a Goasme 10 °C?
Mensme 12 °C?

5) Kaxoii 6p11a Temnepatypa Boasl B Mpiangckom mope B Jlugepyne?

ITocTpoiite croab6uaTyo AHarpaMMy, HJIOCTPUPYIONIYIO CBA3H TEMIEPATYPhl MOPCKOM
BOJBI H TOPOZIOB, B KOTODEIX IPOBOLHUJIH €€ M3MepeHHe.

6 &: B WuTepHeTe GLLI MpOBeieH COIMOJOIAYECKU OIpPOC, MOCBAIEHHBIM BOIpocaM 06-
pasoBaHus. ITocTpoiiTe KPYroBbIe AHArPAMMEI, HLIIOCTPHDVIOIIHE PEe3YJIbTaThI, IOJY-
YeHHBIE II0CJI€ aHAJIN3a OTBETOB YYACTHHKOB OIIPOCA.

a) Bompoc: Kakue mKoJbHBIE NPEAMEThl KaKyTcA BaM HauboJiee BaXKHBIMI?

Hons BrIGpaBmINX

BapuaHT oTBeTa
JIAHHBI BapHaHT OTBeTA

MaremaTuka, Gusuka, nahopMaTura 20%
dusuka, XUMUA, OHOI0THA, reorpadus 10%
Pyccxuii 435IK, JUTEpPATypPa, UHOCTPAHHBIE A3BIKH 25%
Bce npeaMeTsl OZMHAKOBO BAXKHBI 45%

6) Bonpoc: B Kakoifi MOMEHT MOKHO IIpPeKpalfaTh cBoe odpasoBanue?

Hoasa BEIGpaBOIHX

BapuaHT oTBera -
IaHHBLIA BADHAHT OTBETA

Iloce OKOHUYAHHSA LIKOJIBI 5%

ITocse oxoHuYaHHA TpodecCHOHATLHOIO YYHIHING 5%
Ilocre oxOHUAHUA BRICIIETO yueGHOro 3aBefeHHUA 20%
O6pazoBaHne He JOJIKHO NMPEKPAIIATHCS 70%

B) Bonpoc: Ecth nu v Bac BeIciiee oOpaszoBanue?

Housa BeibpaBuInx

BapuaHT oTBETa
JAHHBIA BADUAHT OTBETA

Ha 35%

Her 15%

Vuych B By3e 40%

HMmero gBa BeicIIuX obpasoBaHusA 10%

r) Borrpoc: Yro sBisgerca Aia Bac HauboJlee BasKHLIM IIPU BbIGOpe Oyay1eit npodeccuun?

Hoas BeIOpaBIIMX

BapuaHsT oTBeTa
P JaHHBII BApHAHT OTBeTAa

WHaTepec K Oyaymiei neATelbHOCTH 50%
IIpecTH:x M JOXOZHOCTH OyAymiedl cnenuaibHOCTH 20%
Bo3MOKHOCTB IMOCIEAVIONIET0 TPYAOYCTPOHCcTBA 15%
CoseTrl poauTeneil u apyseit 10%

Ipyroe 5%
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@ Hatizure ouOKH B CHSAVIONIUX PACCYIKICHUSIX:

6*

a) Pacemorpum ypaBHenue 3(x — 5) = 0. Pasnennm obe ero 4acTu Ha X — 5, IOJYIHM:
3x-5)__0

xr=95 x—-5
x — b paBHa 3. 3Hauur, 3 = 0.
6) Paccmorpum paseHeTBo 70 — 34 — 36 = 1756 — 85 — 90. BrieceMm 3a CKOOKH B
IIPaBO# ¥ JIEBOM YaCTHAX paBeHCTBa 00mine MHOuTead., IToayumm:

2:(35-17-18)=5"(35-17 - 18)
Paznenus obe yacTH DAaHHONO paBeHCTBA Ha 00mMAi MHOMKUTeab (35 — 17 — 18), mo-
ayuaeMm, uyro 2 = 5.
B) Mer 3maeM, uto 1 cm = 10 MM. YMHOXHM JieByH0 udacTe paBeHcTBa Ha 10 cm, a
npasyio yacts — Ha 100 mm. Tak kak 10 cm = 100 MM, TO OpH YMHOXKEHAH PaBEHCTBA
HA OJHO W TO JKe UMCJIO OHO He M3MEHHUTCH, 3HAUMT:
1-10cem =10+ 100 mMm, uau 10 ecm = 1000 mm

Paspenus nocaennee pasesncrso Ha 10, moaygaem: 1 cm = 100 mm. Takum obpasom,
MBI MOJIy9uad, uro 1 cm ogHOBpeMenuo paseH 10 mm u 100 mm.

. [IpaBas yacTs paBeHCTBA PaBHA 0, a jeBasl mocje COKpaIleHusA Ha

r) Paccmorpum paseHcTBo 6x : 6x = 11y : 11y. B ka0t 4acT paBeHCTBA BEIHECEM
3a CKOOKH 00I[UIl YUCIOBOA MHOMKHTENb, noayunmM: 6 -« (x : x) = 11 - (y : y). A Tak
Kak x tx=y:y=1,10 6 = 11.

CpaBHUTE 3HAYECHHUS BEJIUUHH:

a)b6 m 9 om 43 em u H62 v 415 mm; r)327 236 kr u 310 o 112 r 1500 r;
0) 9 kM 468 m 15 v u 9300 M 1860 mm; 1) 911200 kr400r u 27 2 11 400 r;

B) 9 cyr. 15 4y 98 mun u 220 u 183 mun; e)18a 156 m* u 0,19 ra 3 a 18 m?.

HaijiguTe HemoJIHOe YACTHOE M OCTATOK MIpH JeJeHuHn Ha (—6) cielyOIIUX UHCe:

a) 0; B) 15; ) 22; &) 37; u) —35; a) 58;

0) 11; r) —9; e) —14; 8) —22; K) 44; M) —52.

a) MHBecTOp pasMecTHJ CBOM cOepesKeHHs CPOKOM Ha YeTHIPE Iojla B HHBECTHIIHOHHBIE
douaer A u B. B uasectunuonssiii Goug A ox Biaoxua 25 000 p. nmoxg 10% romoseix,

a B uaBectunuonHbli doay B — 20 000 p. mox 12% ropmoseix. B kakom u3 QoHIOB
uHBeCTOP 3apaboTraer GOJbIIe ZeHer ¥ HAa CKOJBKO?

6) Karkyro cymMy JeHEKHBIX CPEJCTB HYKHO IOJ0KHUTH B 6aHK, 4TOOBI IIOJIYYHTH Ye-
pe3 3 roma goxox B pasmepe 40 492,8 p., ecau GaHK MpeAsaraeT PasMECTHTH BKJIABI
mox 12% romoBeix?

B) Beipyuka koMmaaum 3a nocjeaHue 5 JeT exxerogHo yeeanuusaaack Ha 20% . Onpepe-
JUTE, HA CKOJBbKO IPOIIEHTOB YBEJNYUIACE I'OI0BAS BRIPYUYKA KOMIAHUH 34 9TH D JeT?

r) KoMmmepuecknil 6aHK BBIIIAYMBAET JAOXOJ II0 BKJIAJAM HA CHAEAYIOIIUX YCIOBHAX:

Cpok BRKJIaja 6 mecanes 1 rog 1 rox 6 mecanes 2 roma

TogoBas mpomeHTHAsA CTABKa 10% 12% 14% 16%

Kaxoii OpOIeHTHBIA JO0X0I MOMKeT MOJYYATh BKJIAJUUK, PA3MECTHBINUI Ha Aerno3ure
50 000 p., yepes: 1) 6 mecanes; 2) 1 rox; 3) 1 rox 6 mecanes; 4) 2 roga? (Cunrars,
4UTO B TeHUEHHE YHa3aHHOI'O CPOKa BHJIAAYHK He CHHMaeT JeHbI'H CO CBOEIo C‘-IET&.)
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He BBIIOJIHSASA TOCTpoeHHe rpaduKa QYHKIUA y = f(x), HAlguTe KOOPAUHATE €10 TOYeK
mepecedeHusa ¢ OcAMM KoopauHat Ox u Oy M IIOcJe 3TOro IIOCTPOiTe rpaduk:

a) f(x) = 5x + 10; B) f(x) = 4,6x — 9 n f(x) = 2,2x + 11;

6) f(x) = —3x + 6; r) f(x) = -7Tx — 38,5; e) f(x) = -18x — 9.
6821 Ynpocrure BEIpaseHus, BHIIONHSAA PABHOCHIbHBIE IPEOGPA3OBAHMA:

a) —Ty — (—4x — (by — 6x — 72)) — (8x — 9z — 3y);

0) (8a — 3b) — ((Bc — 6a) — 2b) — (—4¢ — (76 — 11a));

B) (14a — 18b) — (9a — 15b) — ((6b + 8a) — (12a + Tb));

r) —(dm + 9n) — (13n — (8m + 4n)) + (Tm — (3n — 8m)) — (12m — 10n).

683! B rabaune smauenuii mekoTopoi AHHEHHON DYHKINY ABA SHAYEHUA M3 [ATH 3aKaHbI
HeBepHO. HaliiuTe HeBepHbIE 3HAYCHHA M UCIPABHTE HX.

a)| =x -2 | -1 0 1 2 6) | .= | -2 | -1 0 1
y | 7| 2| 38| -4]-5 Ly | 9| 5 | 8| 1

@ Havinure 3HadeHUe OyKBEHHOTO BBIPAYKEHHA IPH YKA3AHHBIX 3HAYEHMUAX OYKB:
a) (2x - (By — Tx)) — 6x + 2y — (Bx — (By — (4x — (2x + Ty)) — 2y)), ecmu x = 3, y = —1;
6) 3p + 2(p — 3q) — 5p* — Tq* + 5pg — (6pq + 5p* — T¢*) + pg — 6q — S5p, ecou p = 2, ¢ = —1;
B) 2b—0,5a + (5¢ —(2d — a)) + (3¢ — 7d)— (-1,5a — 10d + Tc),ecrma=1,b=3,c=-1,d =-3;
r) x —((5x — 4y) — 22) + 6x — 2(6y — (9x — T2)) + 4y + (y — 4(—3z + 5x)), ecm x = 0,2; y = 0,1; 2= 0,4.
68*5 B Tmabnune mpuBeneHO paclUcAHHEe ABUMEHHSA aBTOOYCOB OT MOCKOBCKOTO

4BTOBOK3aJa. HpHﬁbI‘THe BCeX YKa3aHHBIX MapluipyTOB B INYVHKT Ha3Ha4YeHUA
IPOMUCXOAUT B JeHb MX OTOBITHA 13 MOCKBEI.

Pacnucanne aBuiKeHUs an’roﬁycon OT MOCKOBCKOI'0 aBTOBOK3aJia

Ne Ilyaxr Ornpasienne ITpnGertue B Mecro | Jliuna mapaipyra,
o/o HA3HAYEHUA u3 MocKBBI HAa3HAYEHUSA KM
1 Anexrcun 08:15 12:15 195
2 PribuaCK 09:00 17:00 348
3 Ilepecnasnb 09:30 12:30 134
4 Bpsinck 10:00 19:20 448
5 I'yen-XpyceTaneHbii 11:00 16:10 253
6 Hzranoso 12:00 18:00 290
7 Mypom 13:30 19:50 313
8 JlecHOTOpPCK 15:50 23:50 402
9 FaBpuios-Am 16:45 22:00 258
10 Kacumos 18:20 23:50 - 301
11 Bragumup 19:45 23:15 178

ITonpaysacek mpeacTasiaeHHoll WH(MOPMAINeEil, OIIPeAeIHTe:

1) B xakoe BpeMs aBToOyc ornpasisiercsa B JlecHoropck? B xakoe Bpema mpubbIBaer
aBroGyc Bo Baazumup?

2) YUemy paBHA AJHUTENLHOCTL Noesfku B Bpanck, B Ilepecaasan?

3) Kakue aBTo0GyChl OTXOAAT OT aBTOBOK3aka B nmepuox ¢ 14:00 no 19:007?
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4) IToesnka B KAKOW M3 YKa3aHHBIX TOPOJAOB TPeOVET MEHEIIIE BCEro BpeMeHH, 0obIne
BCEro BpeMeHu?

5) B xakoit ropoz Hajgo exaTth 5,5 yaca?
6) B xaxue ropoja moesaka AnuTcsa GoJblme ABYX 4acoB, HO MeHbIIe 5 dacos?

7) C kakKoil cpeiHe CKOPOCTEIO (€ TOYHOCTBHIO 4O €AMHHIL) JBHIKETCS aBTodyc mo Map-

mpyry Mockea—Mypom?

8) Ha kakmx MapiupyTax CcpeJHsf CKOPOCTh ABMKeHHs (C TOYHOCTBHIO A0 €JHHHIL)

OoJibliie MM paBHa 00 KM/u?

ITocTpoiiTe cTonbuaTyo AUArpaMMy, HWILTIOCTPUPYIOIIVIO 3aBUCHMOCTD JITUTEJILHOCTH

moe3gKu oT BhIﬁp&HHOI‘O OVHKTA HadHa4YeHHHA.

B rabnuie npeacrasiena HH(QOpPMALUA O MPOJLAHHBIX B TeYeHHE OLHOro padouero mHsA

TOBapax.
Oruer 0 npomaxax B marasuHe ObrToBoi Texuuru 30. 04. 2011
Ne HaumenoBanue Ennanna Ilena exuaunel | KoawmuecTso mponas-
0/0 | acCOPTHMEHTHON NOSULUK | M3MepeHHsH ToBapa HBIX eJHHMI] TOBapa
1 YailHUK dIE€KTPHUYECKHIT MITYKa 570 p. 130
2 MsacopyOka IMTyKa 2590 p. 55
3 Baennep IMTYKA 660 p. 30
4 TocTtep HITYKa 1140 p. 45
5 Beckl KYXOHHBIE HITYKA 680 p. 35
6 IIpecc Qi UTPYCOBBIX HITYKAa 820 p. 40
7 Mukcep MTYyKa 900 p. 25

Hcnonssysa npencraBieHayio HHEGOPMALINIO, ONPEICJTATE:

1) Kakoit 13 IpoZaHHBIX TOBAPOB SABJIAETCS CAMBIM AOPOTHM, CAMBIM JAeIIeBbiM?
2) Kakyio cymMMy ZieHer HOJIYYMJIN 34 IPOJLAXKy TOCTEPOB?
3) 3a kakoi ToBap ObLIa OJyYeHa caMas OOJIbINIASA BEIPYYKA, caMas MaJeHbKasa BRIpyJKa?
4) CronbKO geHer ObLIO IIOJIYUYEHO OT BCeX IPOJAK B 3TOT AeHE?
5) CKOJIBKO eguHUI, TOBapa OBLIO HPOJAHO B 3TOT JEHb?
6) Kaxkoif ToBap COCTaBHJ CaMyi0 OOJIBIIVIO JOJIO B IPOAAXKaX, CAMYI MAaJeHbLKYIO
JOJIIO B Ipojakax (B IITYKax)?

ITocTpoiiTe KPYroBYIO AHATPAMMY, MOKAa3bIBAIOIIVIO ZOJII0 OIPOAAK KAaMKI0T0 HAUMEeHO-
BAaHMA (B IITYKaxX) B 00LINX Ipogaskax B TEUEHHE PACCMaTPHUBAEMOTI0 IHHA.

B rabnune npuBeseHbI JaHHEIE 0 TeMIEPaType BO3AyXa B HEKOTOPBIX ropogax B 13 ua-
coB nHA 12. 03. 2010:

Temneparypa Bosayxa 12. 03. 2010

Ne Haszsanue TemnepaTtypa, Ne Haspauue Temneparypa,
n/n ropoja °C n/m ropoga °C

1 AKup +10 8 JluccaboH +10

2 Adunsl +14 9 Manpun +-5

3 Bpioccens +4 10 Munck =il

4 Bena +3 11 MocxkBa 0

5 Hybnun S 12 Heanous +9

6 Kéapu +2 13 Hunma +18

7 JIumaccon +22 14 Mropux —2
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Hcmonp3ys npuBeleHHBIE NAaHHEIE, OIPEIEJIUTE:

1) B kaxom ropofie Oblila HaMMEHbIAA TeMIlepaTypa Bo3lyXa ¥ 4eMy oHa ObLra paBHA?
2) B kaxom ropoje 6bli1a HanbOJIbIIAA TEMIEpATYPa BO3AyXa W 4YeMy oHa Gblia paBHa?
3) B kakom ropoje temmneparypa Bosayxa Obuia pasaa +10 °C?

4) B xakux ropojax temieparypa Bosayxa 6nina Goasure +5 °C, mensie +2 °C?

5) Karoii 6s11a Temneparypa Boszayxa B Beune?

6) Ha ckOIbKO rPaaycoB OTJIMYAACH TeMIlepaTypa Bosayxa B Maapuje or Temriepa-
TYpbl Bo3ayxa B Ilopuxe?

7) B xakux ropojax remiieparypa Bosgyxa oriuyasach Ha 2 °C?

ITocTpoiiTe cTob4aTyI0 AMArpaMMy, MJLIIOCTPUPYIOMIYIO 3aBUCHMOCTH TEMIEpPaTyphl
BO3AyXa OT ropojia, B KOTOPOM MIPOBOJUJIHN €€ H3MepeHHe.

688} B HEHTepHeTe OBLI IPOBEAECH CONMMOJOTHYECKHI OIPOC, MOCBAIIEHHBINH BOIPOCAM, CBA-
BaHHBIM C KHMHOUCKYcCTBOM. IlocTpoiiTe KpyroBble AMATPAMMBI, HJLJIIOCTPUPYIOMHE
pe3yJabTaThl, IIOJIYYeHHBIE IIOCJIe aHa/JIH3a OTBETOB YYACTHHKOB OIIpOCA.

a) Bonpoc: Kakas U3 nmepeuuc/ieHHBIX KHMHOKOMEHWiI BaM HpaBUTCs 0OJIbIIE BCEro?

Honsa BeibpaBuIimx

BapuaHT oTBeTa o
JNaHHBIA BADHAHT OTBETA

«Omepanua bl» n gpyrue npurmwouenus llypukas 50%
«JI3KeHTIBMeHbl VIaun» 35%
«IIupan-MbIpIH » 10%

dpyrue xomeguu 5%

6) Bommpoc: Xorenu 6bI BBI, 4T0OBI Balll pebfeHOK OBLT aKTepoM, aKTPHUCOH?

Hona BeibpaBIIAX

BapuanT orBeTa o
IaHHBIA BAPDUAHT OTBETA

Koneuno, dyay HacTamBaTh Ha 3TOM 10%

Hu 3a 4TO He HO3BOJIIO €My ATO CHEJNaTh 10%

Ha, ecau peGeHOK 3aX04YeT HTOTO 55%

IIycTe cHaYasIa NOAYYHT HOPMAJBHYIO NPOdeCcCHIo 25%

B) Bompoc: Ecan ObI BBl OBLIM PEKHCCEPOM, TO KAKOH (DMIJIBM CHAMH?

Hona BeiGpaBminx

BapuaHT oTBeTa =
JAHHBIH BADHAHT OTBETA

JKpaHU3alHI0 NIPOU3BEeIeHHA KJACCHKOB JIHTEPaTyPbl 10%
Komexuio 20%

DuibM 0 YeI0BeKe 40%

DunpM AaA Aerei 10%

Ilpyroit puasm 20%

r) Bonpoc: XoTeau Bbl KOTJa-HUOYAb CHUMATHECA B KHHO?

Honsa BeIOpaBIIHX

BapuasT orsera
p JAHHBIH BAPHUAHT OTBETAa

Ila, oueHb CHJIBHO, B JAETCTBE, CefYac yKe HeT 25%
Xorenock, HO HE OYeHb 15%

Her, HUKOrAa 20%

Ha, u celiyac xouy 40%
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a)23 m 7T om 56 cm 1 231 oM 928 mm; r) 54 v 417 kr u 539 1 235 kr 3600 r;

6) 12 km 593 M 27 am m 12 500 M 963 am; ) 73200 kr 1200ru 3 v 5 11 800 r;

B) 6 cyT. 9 9 129 Mue u 154 u 13 mun; e) 29 a 356 m*>u 0,3 ra 5a 12 M2
HaiignTe HemoJHOEe YACTHOE W OCTATOK IIPH AeJieHHH Ha (—8) cilelylolIiux YHCes:

a) 0; B) 14; ) 23; %) 35; u) —39; n) 53;

6) 12; r) —7; e) —15; 3) -27; K) 44; M) —59.

691} a) Kaxyro cyMMy JeHeKHBIX CPEACTB HYXHO MOJOMKHTE B 6aHK, YTOObI MOJIYIUTD Yepes
2 roga jpoxox B pasmepe 12 720 p., ecsm OaHK mpeaiaraer pasMeCcTHUTh BKJAABI MOJ
12% ronoBsix?

0) Kommepuecknit 6aHK BBIIIAYHBAET AOXOJ [0 BKJIAJLAM HA CIEAVIOIIUX YCIOBHAX:

Cpox BKJaaja 6 mecsauen 1 rog 1 rog 6 Mecanes 2 roga

TopoBasa mpomeHTHAA CTABKAa 8% 9% 10% 12%

Kakoil mpOneHTHBINA JOXO0J MOMKET HOJYYHTh BKJIAAYHK, DASMECTHBINNH Ha AETO3UTe
70 000 p., wepes: 1) 9 mecsaues; 2) 1 roa; 3) 1 rox 6 mecaner; 4) 2 roga? (Cunrars,
YTO B TEUEHHE YKA3AHHOI'0 CPOKA BKIAANYUK He CHUMAET JEHLIM CO CBOETO cYeTa.)

He Boimonnas nocrpoenne rpadhuka Gyurnuu y = f(x), HaliinTe KOOPAUHATHI €10 TOUEK
nepeceueHus ¢ ocamu KoopauHat Ox u Oy u mocse 3Toro moctpoire rpaduk:

a) f(x) = 6x + 9; 6) f(x) = -3,6x - T; B) f(x) = —5x + 2,5.
Yupocrure BbIpaXKeHHs, BHIIOJHAA DABHOCHJIbHBIE NPe00pPA30BAHNA:
a) —((17a — 12b) — (ba — Tb)) — ((14b — 9a) — (15a + 8b));

6) 4m + 6n — (Tn — 2(3m + 5n)) — (6m — (5n — 2m)) — (4dm + 8n).

l\o! ) o

B rabanne 3sHaveHUN HEKOTOPOH JIMHeHHOM (DYHKIUK [Ba U3 OATH 3HAYCHU 3afaHbl
HeBepHOo. HaliguTe HEBepHbIEe 3HAYEHHUA M HCIIpABbTE HX:

a)l = | 2| -1] o 1] 2 )| = | 2] -1] 0] 1] 2
y | 2 | -4 6| 8|1 'y | 10] 2| 4

™
O
n

Haiigure sHayeHHe GYKBEHHOrO BEIpasKeHUsA IPH YKA3AHHBIX 3HAYEHHUAX OYKB:

a) bx — (8y — 8x) — 9x + 6y — (Tx — (8y — (2x — (6x — 4y)) — Hy)), ecnu x = 2, y = —2;
6) 4p + 5(p — 2q) — 6p* — 8¢* + Tpq — 2(2pq — 3p* — 4¢*) — 3pq — 9p, ecnu p = 3, ¢ = —1.
Pemmre HepaBeHCTBO | x +a | — | x — b | < c:

a=((2779,6 + 8024,4) : (1,98 + 2,02) — 701) - 0,001;

b= (14,068 + 15,78) : (1,875 + 0,175) : (0,325 + 0,195) : 4;

(90,09 : 91 + 3,774 : 0,34 ,
= (232,81 +iT 87+ 18655 5,06 0,0418) - 10.
Sk

B

B nucrepne Gonsmre 10 1 Bogsr. Kak orMepuTs 6 71 BOALI, €CIM UMEHTCH Ka-
HUCTPa €eMKOCTBIO D JI M BeJpo eMKOCThbI0 9 s?

©
8|

698 B Bage nesxur 50 kouder: upucku m moxonagasie KoHberel. Cpean mob6eix 22 us
HHUX XOTA OBl 0JlHA KOH(peTa IIoKoJNagHas, a cpeau Jdeix 30 U3 HUX XOTHA OBl OHA
KoH(era uprcKa. CKOIBKO UPHUCOK U CKOJIBKO MIOKOJAAHBIX KOH(]pET B aToi Base?

155



asa 7, §2, n.2

2. CraTHCcTHYECKHME XapaKTePHCTHKH

Ecau axcuomamuyeckuil memod agnsemcsa cmuiem
COBPEeMEHHOU MAMeMAMUKY, MO nompedHoCMU
NPAKMUKU... AEIAAIOMCA ee PYyHIaMeHMOoM.,

Anexcauap Muxaitnosuu Jlanysor (1857-1918),
pYCCRHf{ MaTeMaAaTHK 1 MeXaHHK

Mzyuenne uHGOPMAIANA HACTOJLKO BAXXHO JJIS PA3BUTHS 00IeCTBA, UTO 3TOMY IIPO-
Ieccy IOCBAIIEHA OTAeNbHASA HAYKAa, 3aHUMAawmascs cbopoMm, uameperuneMm, o6paboTKoHi
M aHAJIM30M Pa3HOOOPAa3HBIX KOJHMYECTBEHHBIX M KadeCTBEHHLIX JaHHBIX. JTa HayKa IIO-
Jy4HJia HadBaHHWe CMAmUcCmuKa OT JATUHCKOTO CJIOBA Status («II0JIO’KeHHe BemIei»).

CraTucTHKa M3y4daeT, B YaCTHOCTH, JUHAMHUKY YHCJIEHHOCTH HACEJEHHWs W IIPOM3BOA-
CTBA OPOAYKIHK, 00HEMEI 3al1aCOB IIOJIE3HBIX MCKONAEMBIX M MHOroe Apyroe. OqHuM U3
ee paslesioB SABJAETCA MAMEMAMUYECKAA CMAMUCMUKA, U3yJaloas MaTeMaTuyecKue
METOJABI CHCTEeMATH3AIAA ¥ AHAJIU3A JAHHBIX.

B maremaruvyeckoil cTaTHCTHKe JJIA ONHCAHHA M aHAJIN3a MMEIOIIUXCS YHUCIOBBIX
JaHHBIX HCHOOJb3YIOTCA cmamucmuieckue xapakmepucmuku, C 0aHOH U3 HUX — CPeJHAM
apu(MeTHYECKHM — Bbl YK€ 3HAKOMbI., B 2TOM IyHKTE MBI DO3HAKOMHMCA C HEKOTOPBLIMHA
JAPYTHMH BayKHBIMH XapaKTePHCTHKAMH CHCTEM YHMCJIOBLIX JIAaHHBIX.

Ho npexxme BCero yTouHUM IOHATHE CPeLHEro apu(pMeTHUYECKOr0 HECKOJbKHX UYHCEJI.

Onpedenenue 1. CpedHum apupmemuieckum HECKOIbKUX Ylce] HA3BIBAETCH PE3YIbTAT
JeJIeHHs CYMMEL 3THX YHCEJ HA UX KOJHYECTBO.

BrrumesinM, HapuMep, cpenHee apuMeTHUECKOe €3KeroIHOT0 IIPOU3BOJICTBA MOIEIOB
B Poccuiickoit @egepanuu B 1999-2008 rr. [Ins aToro ucnosib3yeM JaHHBIE CIeAYIOIEH
TaOJIHIIE].

KoanuecTBo monenos, npousseaeHubix B Poccuiickonn Menepauum 3a rox

Tox 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Koauuecrso
MOTIEIOB

4816 | 3761 | 3143 | 2515 | 1699 | 1470 | 2211 | 768 | 4662 | 4347

Yrobpl HAUTH cpenHee apudMeTHUECKOE UHCEN, TPEACTABJIEHHBIX B Tabjuile, HaAO
CYMMY 9THX YHCEJ DA3AeJUTE HA UX KOJHYECTBO.
CYMMB_ OJaHHBIX YHCeJI paBHAa:

4816+ 3761 + 3143 + 2515 + 1699 + 1470 + 2211 + 768 + 4662 + 4347 = 29 392,

a ux KoaudectBo 10. CiegoBaTenbHO, cpefHee apudMeTHUEeCKOe JaHHBIX YHCEJ PaBHO

29 392
10
3HauuT, ecau 661 ¢ 1999 mo 2008 r. BRINYCKANX €XerogHo npuMepHo 2939 monenos,
TO TeM caMbIM ofecrmeuuyiu Obl 3aJlaHHBII peajlbHBIH 00b€M NPOM3BOLCTBA.
Cpensee apudmMeTuyecKoe ABIAETCA CBOe0OpasdHbIM KpuTepueM a(h(HeKTHBHOCTH paboThr
npousBojcTBa. Tak, HalpuMep, €CJIM BBINYCK NPOAYKIHMH B KAKHe-TO I'OAbI HAXKE CPeJHero

= 2939,2 = 2939
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apudMeTHYECKOr0, TO HEOOXOANMO IMPOAHAIU3UPOBATh IPUYHHBL
39TOr0 ¥ BeipaboTaTs MporpaMMmy AefCTBH, IPeAOTBPAIIaIONIYIO
cragsl B Oyayimem.

OpHaxo JaHHAA XapPaKTePHCTHUKA He ABJIAETCH AOCTATOUYHOM
JJi TIOJIHOLIEHHOI'0 aHAJIM3a uucioBoro HaGopa. Tak, Hanpumep,
OHA He NaeT IIPeJICTABJICHUN O TOM, B KAKWX Ipelesiax U3MeHsi-
IOTCSA 3HAUYEHUS HccliefyeMoM BeauuymHEI. IloaToMy B craruc-
THKE JJIs HaG0pOB UKCes BBOJATCA M APYIriue XapaKTEePHCTUKH:
Hambosbllee ¥ HauMMeHblIee 3HadyeHHMe Habopa 4uCes, pa3max
Habopa yucel.

Oupeaeneuue 2. Pasmaxom uuﬁopa yuceJi HasblBaeTCA pasHOCTb MEXIAy HauboJnbImIKUM H
HaMMEHBIIHM YHCJIOM H3 3TOro Haﬁopa.

Takum obpasom, pasmax AaeT IpeAcTaBJieHHe 0 pa3fpoce YHCJIOBBIX JAAHHBIX, TO €CTh
NOKas3kIBaeT MaKCHMaJIbHOE 3HAYEHHEe, Ha KOTOPOe YHCJa B HEKOTOPOM Habope OTIMYAIOTCA
Apyr OT Apyra.

Hanpumep, u3 npuBefeHHOHN BBINIe TAOJIHMIBI BBHIIYCKA MOMEIOB Mbl MOMKEM CHEJATh
CIEeAYIOIIHEe BBIBObI:

1) HauMeHbIIEE €3KErOAHOE NPOU3BOAcTBO Momenos B 1999-2008 rr. pasmo 768, a ma-
uboneiree — 4816;

2) pasmax maHHOTO uyHcJoBOr0 Habopa cocraBiuser 4816 — 768 = 4048 monenos.

PaccMOTpUM Temephb CIeAVIOIIVIO 3a7a4y.

3anaua 1.
B pesyserare gucnaHcepusaluH, NPOBEJAEHHON B CEAbMBIX KJaccax, IMIKOJbHBIH Bpay
TOJIYUHI CIeAYION Yo HHGOPMAIUIO O Bece CeMUKJIACCHUKOB!:

Bec, r KonuyecTBo y4ammuxcs Bec. Kr KonuuecTBo yyamuxcs
C YKasaHHBIM BeCOM ’ C YKasaHHBIM BECOM
35 1 45 3
36 1 46 3
38 3 47 2
39 1 48 3
40 3 49 1
41 3 50 3
42 3 51 1
43 3 52 1
44 14 55 1

Beruncnure cpeiHuil apudMeTHUECKHI BeC CEMHUKJIACCHUKOB B 3TOH IIIKOJe, HAMOOIL-
miee ¥ HaMMeHbIIIee 3HAUYEeHUE UX Beca, pasdMax B YKaA3aHHOM YHCJIOBOM Haﬁope.

Pewenue:

Hammenbiiee 3HaUeHNE Beca CEMUKJIACCHMKOB paBHO 35 Kr, HamboJibioee — 55 Kr, a
pasMax 4YHCJI0BOro HabOpa paBeH PASHOCTH MEe:KAY HAuUOOJBIINM U HAMMEHBIINM 3Hade-
HUeM, TO ecTh 55 — 35 = 20 xr.
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Jisi Toro 4To0bl HAUTH cpeAHee apudMeTHYeCKOe, HAZ0 BEIYHCINTL ODIIHII BEC BCeX
CEeMHKJIACCHHKOB H PasJeJINTh ero Ha YHCJI0 CeMHKJIACCHHKOB.
OO6uuit BeC BCeX CEMHUKJIACCHHUKOB PaBeH:

(35+36+39+49+51 +52+55)-1+47-2+ (38 +40 + 41 + 42 + 43 +
+ 45 + 46 + 48 + 50) - 3 + 44 - 14 = 317 + 94 + 1179 + 616 = 2206 (xr).

KoauyecTBo cemuknaccHUKOB paBHO 50. 3Hauur, cpefHee apud)MeTUdecKoe PABHO

2206
50 44,12 (xr)
Omeem: cpeAHHH apu@MeTHUYECKHI BeC CEMHKJIACCHHKOR
paBeH 44,12 Kr.

B nanHOIt 3amave B Tabnauie BecOB TakKe obOpalaeT Ha
cebs1 BHUMaHWe 3HaueHHe 44 KI, TaK KaK B OTJIMYHE OT JAPVIHX
3HAYEHHU Beca OHO BCTpedyaeTcs yamie Bcero — y 14 yuamquxes.
Taxyio CTATHCTHYECKYIO XapaKTEPUCTHKY, HAION[YIO IIPeJCTaB-
JeHue 0 HamboJiee YacTo BCTPeYaluleMes B YHCI0OBOM Habope
3HAUEHHH, TaKske OLIBAeT BAKHO 3HATH. Ke Ha3bIBAIOT M0J0iL
Habopa yuce..

Onpedenenue 3. Modoit Habopa yuce. Ha3bIBAETCA YHCJO, HaMOOJee 4acTo BCTpeya-
IoIeecsa B YUCJIOBOM Hadope.

V¥V mabopa uuces MoxeT He OLITH MOJABI, €CJM BCe UHCJa B HAOOpe BCTPEYaAIOTCH OIU-
HAKOBOE UHCJIO pas.

T&K, HallpamMmep, B Haﬁope HHuCeJ I, XapaKTepH3yIIleM E}KEI‘O,I[HH]‘F'I BBIIIYCK MOILEJOB
B P®D ¢ 1999 mo 2008 r., moabl HET, TaKk KAk BCe YMCJIA BCTPEYAIOTCSA B HEM [0 OAHOMY
paay.
B HexoTopom Habope umcen mozkeT ObITh HecKOJIbKO Moj. IeiicTBurensHo, B Habope
guceJsi:
1, 9, 39, 39, 9, 45, 58

ABe MOABI — 4Mca0 9 u gymeao 39, Tak KaK ¥ TO M APYroe YMCJIO BCTPEYAIOTCA B YKA3AHHOM
uabope mo ABa pasa. A ocrajbHBIE UHCJIa BCTPEUAOTCS JHINbL OAWH Pas.

Ha npakTuke BEIUKCIEHHE CPEAHEr0 apu(METHIeCKOro, HauboJIbIIer0 H HAMMEHBIIEro
3HAYEHHMSH, PA3Maxa U MOJLI HaOOPOB YHucesJ MBI MPOM3BOAUM OUEeHb HACTO.

Tax, MbI onpezessaeM, KTo npofexasn JUCTaHIUIO OBICT-
pee, a KTO MeJJIeHHee M KaKo#l Oblla pasHHIA MEXAY 9THMH
peaysbraTaMu. TeMm caMbIM Mbl BHIUHACHAEM HAHOOJBIIEE H
HaMMeHbIllee 3HAUeHUs U pasMax uuciaoBoro nabopa. Ham un-
TepecHO, KAKUX OIEHOK 32 KOHTPOJBHYIO OBLIO DOJIBIIE BCETO,
M TeM caMbIM MBI BEIYHC/IAeM MOAY Habopa uucea. A IOJYYHB,
HalprMep, Ha COPeBHOBaHUAX KomaHj mkoasHoro KBH pas-
JIAYHBIE OHNEHKH NATH CYAel, HAC MHTEPecyeT cpeaHui daJ,
KOTOPBIA MBI B HTOre 3apaboTajy, IIOBTOMY MBI BEIYHCIAEM
cpenHee apudMeTHUECKOe MMOJNYUYEHHLIX OIEHOK.

Tem He MeHee PaCCMOTPEHHBIX HAMM CTATHCTHYECKHMX XaPAKTEPHCTHK MHOTZA ObIBaeT
HeLOCTATOYHO IJIA TOro, 4TOo0Bl MOJYYNATh MHTEPECYIOIIYI0O Hac HH(OPMAIIHIO O YHCJIOBOM
Habope. PaccmoTpuM, Hanpumep, CIeAVIOIIYVIO 3aaady.
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3amaua 2.
IlaTe aBMaKOMIIAHWI TIPEJIATAIOT CIaenyIonue neHbl Ha Omiaer oT MockBel 1o Kuesa.
HazBsanue aBUAKOMIIAHHUHA CroummocTts Oujera
«AspocBUT» 3500 p.
«Benasua» 3965 p.
«Tpancaapo» 5050 p.
«Cubupe» 7515 p.
«Aspodior» 7945 p.

Kakas aBmaxomMnaHusa npepnaraer omaer uad Mockeel B KueB mo cpespHeil neHe n
CKOJIBKO OH CTOHT?

Pewenue:
CrouMocTh OMJIETOB, IpeJlaraeMbiX PasIHYHBIMHM aBHAKOMIAHHAMH, 00pas3yeT cie-
AVIOUIHil Habop umce:

3500; 3965; 5050; 7515; 7945.
Cpensnee apudMeTHUeckoe YKA3aHHOTO UMCJIOBOro Habopa paBHO:
(3500 + 3965 + 5050 + 7515 + 7945) : 5 = 27 975 : 5 = 5595.

Opnaxo mo mewe 5595 p. Hu ogHa KoMmaHus He npogaer O6miernl. Tem He MeHee Ha
BOIIPOC 3a/1a4Yy MBI Cpas3y MoskeM OoTBeTHTh. OueBUHO, YTO Oujer mo cpefHell meHe Ipea-
saraer komnaausa TpaHcaspo. Bens cpeu yKazaHHBIX NPeATOKEeHUN OATH KOMIIAHUA JBa
ounera cToAT MeHbIe, yeM bminer Tpancaspo, a gBa Apyrux — OosablIe.

Omsaem: buser no cpeguei nere croumocthio 5050 p. mpexnaraer komnanusa Tpane-
aspo.

ITonyueHHEBIH HAMHU TIPH PEIIeHUHN 3aJaUl Pe3yJILTAT IPUBOAUT HAC K eIle OJHOU cTa-
THCTHUYECKOM XapaKTepHUCTHKe Habopa uuces, HasbiBaemoil mMeduaroil. Crnocob HaxoMIe-
HUSA MeJIUAaHBLI YHCIOBOTO HaDODA M ee ompeaeseHHe 3aBHCAT OT TOr0, YeTHO UJIH HEYETHO
KOJIMYEeCcTBO YHcesa B HaGope.

Onpedenenue 4. Meduanoii HaGopa, cocmoau,ezo U3 HeYemHnozo KoL ecmaa wucel,
Ha3bIBAIOT YHCJO0, PACHOJIOXKeHHoe Ha MecTe ¢ HomepoM (n — 1) : 2 + 1 mocse ynopanodn-
BaHWA JAHHOI'0 YMC/JI0BOro Habopa mo BO3pacTaHUIO (11 — KOJHYECTBO 4ucel B Habope).

g Toro 4Tobbl NOHATH, KAK HAXOAUTHL MEIHAHY B 3TOM ClIyuyae, PACCMOTDPHM CJIeay-
0IYIO 3a1a4y.

3apmaua 3.

Haitinure meaunany umuciaoBoro Habopa: 567; 214; 27; 789; 415; 1023; 599.

Pewenue:

B yxasamnom mabGope 7 umcesn. 3HauuT, n = 7 U n — HEYETHO.
Pacnonosxum uuciaa Habopa B IOpPsiKe BO3PACTAHUS:

Yucno 27 214 415 567 599 798 1023
MecTo 1 2 3 4 5 6 7

Ha mecre ¢ Homepom (7 — 1) : 2 + 1 = 4 maxoguTcs yucao 567. 3Hauur, no oupexge-
JIeHWI0, MeJIHaHOH arToro Habopa sBasiercs uucyo 567.

Omsem: H67.
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Onpedenenue 5. Meduanoii Habopa, cOCMOAULEZ0 U3 YE€MHOZ0 KOJAUYECNEa 4ucell,
HasbIBAIOT YHCJIO, PABHOE CPEAHEMY apu(PMeTHIECKOMY YMCes, CTOAIMX Ha MecTrax 1 : 2
un: 2+ 1, mocie ynopagouuBaHHUA JAHHOTO YHCI0BOro Habopa mo Bo3pacraHwio (1 —
KOJIHYECTBO YHcea B Habope).

Pacemorpum sapauy, HIIIOCTPUPYIOMIYIO ANTOPATM HAXOMKISHUS MeIHAHBI YHUCIOBOTO
Habopa B 3TOM ciydae.

S3amaua 4.
Haiigure Mmegnany unciaosoro Habopa: 923; 138; 915; 6; 13; 57; 149; 61,

Pewenue:

B yxkaszagHOoM Habope 8 uuces. 3HAYUT, n = 8 U n — 4eTHO. PacmosoXuM 4HUCIa Ha-
Gopa B MOpAJKe BO3pacTAHUA:

Yucao 6 13 57 61 138 149 915 923
MecTo 1 2 3 4 5 6 7 8

Ha mecte ¢ Homepamu 8 : 2=4 u 8 : 2 + 1 = 5 maxogarca uncaa 61 u 138. Haiigem
UX cpejiHee apu(pMeTHUYECKOe:

(61 + 138) : 2 = 99,5.
3HaunT, 00 OIpPeAe/IeHHI0, MeINaHoi sToro Habopa aBadercs ducao 99,5.

Omeem: 99,5.

B pe3dyiabTaTe MBI IPUXOOAWM K CIeVIoIeMy ajaropurMmy.

AJropaTM HaXOMKIEeHHA MeIUAHLI Ha0opa umcen

1. OnpepenuTs N — KOJIMYECTBO YHCceJ B Habope.

2. 3anucarh yHcaa Habopa B MOPsAAKE BO3PACTAHHS.

3. IIponymepoBaTs MOAPAA BCe UHMCJIA YIIOPAAOUYEHHOro Habopa, 0603HAUMB HOMe-
pom 1 mensiee uucio. [loryueHHBIEe HOMEpPA — 3TO MecTa uYuces B Habope.

4. Eciin n — HEYETHO, TO MeJUaHa paBHa YMCIY, PACIOJIOXKEHHOMY B YIIOPAJIOUYEHHOM
Habope Ha mMecTte ¢ HOMepoMm (n — 1) : 2 + 1.

5. Eciin n — 4eTHO, TO MeAHaHa paBHA cpefHeMY apu(dMeTHYecKOMY YHCesl, CTOANTHX
B ynopsagoueHHOM Habope Ha MecTax ¢ HomMepamMu n : 2un : 2 + 1.

6. 3amHucaTh OTBeT.

3aMeTHM, YTO €CJIM B YHCJIOBOM Habope MMeIOTCH ONU-
HAKOBLIE UHCJIA, TO CIOC00 HAXOKAEHUA MeJHaHbl He HU3Me-
guTcd. [IpocTo npu ynopsigodyuBaHUKA HAOOpa MBI A0JKHBI
OyaeM sanucaTh OJHHAKOBBIE YHCJIA OJHO 3a JPYIHM.

HaxoxageHne MeIHaHbBI yucjgoBoro mabopa OblBaer
[0JIe3HO B TeX cJy4dadaXx, Korga HeoOXOZHMMO OIlpefleIHTh
CpeHIo0 [eHY, 110 KOTOPOH IIPoJaeTcs HeKOTOPBIH ToBap B
MATa3MHAX; KOMIIAHUIO, MOJYUHABIIVIO CPeIHION ITPHUOBLIIEL
3a roJi cpejidi BCeX KOMOAHWII HEKOTOPOH NPOMBIIIJIeHHOR
OTpacid; CIOPTCMEHA, NOKa3aBIIero CpefHHil pesyJbTar,
u T.A.
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e BreruuesauTe ¢ TOUHOCTBIO 0 JECATHIX CpelHee apu(pMeTHYeCcKOoe YHCeT:

700

a) 26, 35, 37, 42, 43; B) 12, 32, 44, 68, 95, 112, 139, 215;
6) 8, 48, 51, 63, 78, 95; r) 8, 24, 25, 31, 32, 33, 48, 52, 69, 72, 85.

1) B rabnume mpuBe/ieHbl TaHHBIE 0 eKeroJHOM IIpoH3BOACTBe B Poccuiickoit ®eje-
pauum B 1998-2008 rr. napoBsIX TYpOHMH B IITYKaX.

Ton 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Typbunsr naposeie | 26 25 19 19 | 28 26 | 32 37 24 | 35 38

BriunciauTe cpegHee ToJ0BOE IMPOU3BOACTBO HAPOBBIX TYPOUH € TOYHOCTBI IO
eIUHUIL,

2) Kaxkue ele XxapaKTepUCTHKH YKasaHHOTO Habopa Yyces] Bl MOTVIH OBl IPEIJIOKHTE?
CpaBHHTE CBOM BAPMAHTHI CO CTATHCTHYECKUMU XaPAKTEPUCTUKAMH, IPHBEAEHHBIMHA
B vueOHuUKe Ha cTp. 157-160.

B rabauie npegcrasiena HEGOPMALMA O YHCACHHOCTH (MJIH. Y€JIOBEK) IIOCTOAHHOTO HA-
CeJIeHUS B HEKOTOPHIX permoHax Poccuitckonn @enepamun Ha 1 gaasapa 2002-2009 rr.

Ton 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Bragumupckas obnacrs | 1,54 1,52 1,50 1,49 1,47 1,46 1,45 1,44
HWBanosckaa obaacTh 1,16 1,14 1,13 1,11 1,10 1,09 1,08 1,07
Koctpomckas obracrs | 0,74 | 0,73 0,78 | 0,72 | 0,71 | 0,70 | 0,70 | 0,69
Kypckas obracts 1,25 | 1,23 1,21 | 1,20 | 1,18 | 1,17 | 1,16 | 1,16
MockoBcKkas o6JacTh 6,61 6,62 6,62 6,63 6,63 6,65 6,67 6,71
Opnosckas o6aacTh 0,87 0,86 0,85 0,84 0,83 0,83 0,82 0,82
Cmonenckas obiacTb 1,06 1,05 1,03 1,02 1,01 0,99 0,98 0,97
TBepckaa obnacTs 1,49 1,47 1,44 1,43 1,41 1,39 1,38 1,37
fApocaasckaa obaacte | 1,38 | 1,36 1,35 | 1,34 1,33 | 1,32 1,32 | 1,31
r. MockBa 10,27 | 10,39 | 10,39 | 10,41 | 10,43 | 10,44 | 10,47 | 10,51

1) Briuncaure cpeiHErOAOBYIO UHCJIEHHOCTEL HACEJIeHUs (C TOYHOCTBIO A0 COTHIX MMHJI-
JIMOHA) B KAXKJOM M3 IPeJCcTaBJIeHHBIX pernoHos 3a 2002-2009 rr.

2) BeruncianTe cpefHee YHCIO JKUTEJeH B KaXKIOM M3 9TUX PErnoHOB:
a) B 2003 r.; 6) B 2006 r.; B) B 2008 r.; r) B 2009 r.

3) B kaxue rofbl YHCJIEHHOCTHh HaceJIeHNA OblIa HamOobIIeil, a B KaKHe — HAUMEHb-
1Ied B CJIeAYIOMINX perhoHax:

a) B UBarOBCKOMN obsacTh; B) B OpsoBckoit obmacTu;
0) B MockoBcKo# obacTu; r) B MockBe.

4) BeruncanuTe pasMax YMCJIEHHOCTH HaceJleHUA:

a) B yKasaHHBIX peruoHax B 2002 r.;

6) B yrazauasix pernoax B 2009 r.;
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702
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B) B Mockosckoi obnactu B 2002-2009 rr.;
r) B flpocnasckoit obsactu B 2003—-2008 rr.

5) BrlumeanTe MOAY YHCIEHHOCTH HACEIEeHHA B KajK-
[IOM M3 OpPeACTaBJeHHBIX pernoHos B 2002-2009 rr.

6) Berumcanre MeauaHy UHCIEHHOCTH HACeJeHUS B
VEKasaHHBIX pernoHax B 2002-2009 rr.

B Tabnune npuBeaeHLI JaHHBIE 0 OPOMU3BOACTBE B Poc-
cutickoit Degepanuu CIryIIEHHOr0 MOJIOKA C caxapom
(B muH. 6anHOK) B 2001-2008 rT.

T'on 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
MoR0KO CCYIREREDS 275 | 306 | 361 | 419 | 456 | 471 | 485 | 492
¢ caxapoMm, MJH. DaHOK

B pesysnbraTe aHajiusa NPeACTABJICHHOW MHGOPMAINHA OLLIA BLIYHCIEHBI CIEAYOIIHEe
CTaATHCTHYeCKHe XapDaKTepHCTHKH:

a) 492; 6) 275; B) 217; r) 408,5; ) 439.

Onpenenure, KAKYI0 CTATHCTHYECKYIO XAaPAKTEDHCTHKY MOIJIM BBEIUHCISATE B KarKJIOM
U3 IIYHKTOB.

a) B reuenue yuebHOro roza Kousi HeCKoJibKO pas y4yacTBOBaJl B COPEBHOBAHMAX IIO
npeiKKaM B auuHy. IIo uTOoraM BCcex COpeBHOBAHUH OH HNOKAa3al CJAEAYIOUINEe pe3yJib-
TATHI:

3m 80 cm|3m 90 em 4 M 4m 10 cm|4Mm 20 ecm|4m 30 cm|4m 40 cm
KonmuecTBO pas 2 b 4 7 3 3 1

Peayabrart

Haiigure cpeguuii pesyiasrar Koau 0o DpeDKKaM B AJUHY (¢ TOUHOCTBIO JJO €IMHUIL
CAHTHUMETPOB), MOV, pa3Max U MeIuaHy NpPeAcTaBIeHHOTO 4HcJ0BOro Habopa.

6) Illectr moppy:xex, Kara, Mama, Tana, Ilonuna,
Hacra u Harama, cofupajsum B TeueHHe roja OT-
kpeiTkU. Kars cobpana 56 orkpsiTox, Mama — 48,
Tausa — 35, Iloauna — 48, Hacrs — 62, a Harama —
36. Hatinure cpenHee apudmMernyeckoe cobpaHHBIX
IeBOYKAMH OTKPBITOK (C TOYHOCTHIO OO0 €QUHHIL),
MOZY, pasMax H MeJHaHY IpeICcTaBJIeHHOT0 YHCJIO-
Boro Habopa.

B) B conmonorudyeckoMm ompoce NPUHAJH ydacTHe
275 uenoBexk. Ha Bompoc: «CKoOJBKO AeTei, 110 Ba-
meMy MHEHHIO, JOJIKHO OBITH B ceMbe?» — ObLIN
MOJIYYeHEI CJeAVIOINe OTBETHI:

KoanuecTBo nmerei 0 1 2 3 4

KosnuecTBO UenoOBeK,

4 12
BBIODABIIMX JTOT OTBET

166 87 6

Haiignre cpennee apudmerndeckoe (¢ TOYHOCTHIO 4O eIMHMI]), MOLY, pasMax U MeJu-
aHy OpeACTaBIeHHOI0 YHUCIOBOTO Habopa.
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r) B conmosoruvecrkom onpoce npunanu yyacrue 310 genoser. Ha Bompoc: «CKOJIBKO
pas B HeAeNI0 Bbl 3aHUMAETECEH CIOPTOM?» — OBLLIH MOJYYEHBI CHEAYIONIHEe OTBETLI:

KonuuecTBo pas B Hegesxio 0 1 2 3 4

KonuuecTro 4esioBek, BRIOPABINUX
3TOT OTBET

55 82 75 46 52

Haiiaure cpegHee apudpmMerndyeckoe (¢ TOUHOCTHIO O JECATHIX), MOAY, pasMax U Me-
JAUAHY IpeacTaBJIEeHHO'0 4YHCJI0BOIO Haﬁopa.

1) BapmuiarHad BeLOMOCTH KOMIAHHM, 3aHMMAKIeica (GacoOBKON CYLIEHBIX MODEIPO-
AYKTOB, BBITIAAUT CIEAYIOIIAM 00pasoM:

Nl oo | e e emo | S
1 Annomuna E.A. 20 100 p. 7 Mgeicuaa M.H. 35 200 p.
2 Bammkuna B.H. 19 400 p. 8 | Ilmorauxosa A.H. 29 300 p.
3 Bapasos T.H. 18 100 p. 9 Conosses 10.A. 95 600 p.
4 Emensanos A.T. 35 200 p. 10 Crapukosa H.T. 19 400 p.
b Kazauuesa 1.C. 67 300 p. 11 demopor A.JI. 48 400 p.
6 Kupromxusa JI.C. 21 500 p. 12 Yepuos I1.K. 56 200 p.

a) BerumcanTe cpemHION 3apmiaary (C TOYHOCTBIO J0O
KOIeeK), MOAY, padMax M MeIHaHY IIPEACTABIEHHOIO
YuCcJI0BOro Habopa.

6) Kaxoit crasma OBl cpeiHAA 3apriaTa, MOJa, pasMax
M MeaMaHa, eciay OBl Bce 3apIjaThl VBEIHYUJIHCH B
2 pasa, yMeHBIIMJIHCE B 1,5 pasa?

2) B nHTepHeT-MaraduwHe MpPOAAOTCA HOYTOYKU IO
CNeVIOMMUM IeHaM (B Jojurapax):

Mogens Ne 1 2 3 4 5 6 7 8 9
Llena 699 | 890 | 950 | 990 | 1099 | 890 | 1199 | 699 | 1299

a) Brerunciure cpefHion LeHy HOYTOYKa B 3TOM MHTEPHET-MarasuHe (¢ TOYHOCTHIO A0
I{OHGBK), mMony, pasMax M MeJUuaHy IIPpelCTaBJIeHHOI'0O YHUCJ/JIOBOIO Haﬁopa.

0) Kaxoii crana Obl cpefHAA IeHA, MOJa, pa3Max ¥ MeAHaHa, ecJH Obl BCe IMEHHl yBe-
JUYUINCH B 4 pasa, YMeHBIIMJINCE B 2,5 pasa?

705' Chopmynupyiite yreep:xaenns, o6paTHbe K JaHHBLIM, H ONpPeAeIUuTe HCTHHHOCTD
IPAMBIX M 0OpPaTHBIX yTBeP:KAeHUH. [[JI JOKHBIX BBICKA3BIBAHUNA NOCTPOHTE
HX OTPHUIaHHUA M yOeZuTeck B MCTHHHOCTH OTPHIaHHIL.

a)EBcimec>auc>b,toc>a+b; n) Eciim a < b, To 11 — 2a < 11 — 2b;
O)EBemmx+5 <7, Tox<T; e)Ecou | x - 5| <4, 10x <9;

B) Eciu 2x + 4 > 6, o x = 3; x)Eemu | x -3 > 2, T0x < 1;

r) Ecom a > b, o 6a + 9 > 6b + 9; 3)Bcima 20,70 |a+1|+5>0.
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706' I/ISBECTHO, 4uTO IeJioe YHCI0 a AenuTcs Ha mesoe uucao b, CoxkparaMa JH APoOh:
) - 2b, 6) 3a? + 2ab y &= 2b + ba?, r) 4a® + 2b,
4a + 3b’ 5ab — Tb%’ B 73—y’ 2a — 9b?
707' PemnTe HePaBeHCTBO:
4x -3 _Tx + 2. 3x+2 . _4x+1
a) 5 > 3 B) 5 5 < - i
6)4‘73ﬂ<2;y; r)gy—4‘—§—5>fi§—2—4.

708 ITocTpoiiTe MaTeMaTHUECKYIO MOJIeNb U PEIIUTe 3a4auy:

a) CymMa ABYX HaTypaJbHBIX ducesa pasHa 17. [lepBoe unctao npu gejeHun Ha 9 gaer
OoCTATOK 3, & BrOpoe 4meJo npu AejeHud Ha 9 naer ocrarok 5. Haligure sru umena.

0) BesmmunHa nepeoro yria tpeyrossHuka Ha 10° Gosblie BTOPOro ¥ B ABa pasa MeHbIIe
Tperbero. Halijure BermunHy GONbIIEro yrja 3TOr0 TPEYroJbHHUKA.

B) [lymmBa nomanoi ABCD pasHa 16 cm. UssectHO, yTOo 1iuHa AB paBHA TpeTH paccTo-
SHHAA MeXAY ee HadaaoM ¥ KoHuom, BC — na 0,8 cm Goabumie AB, a CD — 5a 1,8 cm
mensbiie BC. Yemy para jimHa 3BeHa AB 3T0# JTOMaHOM?

r) Cymma nudp sarafaHHOrO YeThbIpeX3HAYHOro YKciaa pasHa 22, Bropaa mudpa atoro
uucna Ha 1 Gonbie nepBoit, Tperksi — B 4 pasa Oosbmie BTOpPOM, a yeTBepTas — HA
3 6oxnpure meproii. Kakoe ymcio saraganmu?

7098 Pasnoskure MHOrOUWIEH HA MHOMKUTENU:

a) 8a°b® + 16a°b + 8a’; r) 16¢? — 9d* +36dk — 36k?;
0) 12piq* — 36p°¢® + 2Tpiqt; n) ab — 2bc — a? + dac — 4c%;
B) 261 — 10rs + 8% — 64; e) s + 2st + t* — 4k* — 12kc — 9¢®.

710 ITocTpoiiTe rpadMK KYCOUYHO-JIHMHEHHOM QYHKIHHA:

-1l,ecm -2< x<0; 4x + 1, ecm -2 < x < —1;

a) [8x—-1,ecin x =2 0; B) 2x— 1, ecin x =z —1;
y= y
2x + 3, ecin x < -2 -9 —-x,ecam x < -2

2-4x,ecmn -1<x<1; 8x—3,ecm 0< x <2;

0) —2x, ecia x 2 1; r) -x+ 5, ecim x = 2;
y= y=
-x + 5,ecmn x < -1 -3,ecom x.<0

711} a) Harama nporymMeposasa nOApPs/, HAYKHAS C TIEPBOIA,
BCe cTpaHHUIlBl cBoero GgoxkHOTa M3 48 jguctoB. Ee Opar
Bausa BeIpBaj u3 ee 6nokHOTA 17 NMCTOB ¥ CIHOKII Ge3
ommboK HOMepa YKa3aHHBIX HA HUX cTpaHun. Moser an
OH TIOJIYUHTEL B CyMMe uncjo 3247

6) Kara pasnosxuina ceou 456 ¢ororpaduii 8 anbbom 1o
4 dororpadun Ha CTpPaHHMIY M IPOHYMEpPOBAJIA HX BCe
MOApAJ, HAYMHAA C [MepBOi. 3areM OHA BEPHO IOCYHUTA-
Ja cyMMy HOMepoB doTorpaduii Ha 9 moApAL MAYIIAX
CTpaHHIAX cBoero ajasboma. Morsia JH OHa IOJYYHTHE B
cymme umco 4213?
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- 12} Tocrpoiite rpaduku bysxkunu y = f (x):
a)f(x)=|x+8|-|x—4] B)f(x)=—7T-x|-]x-9;
) f(x)=|x-5|+|2-x; NfE)=|x+6[|-|8-x]|

B raaune npuBefeHbl JaHHBIE O €3KerofHOM mpoussogcTBe B Poccmiickoit Pe-
nepauuu B 1998-2008 rr. siekTpuyecKUX HJIUAT (ThIC. INTYK).

Ton 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

IInuTer
JNIeKTpHYeCKHue

192 | 288 | 343 | 346 | 339 | 535 | 522 | 556 | 459 | 454 | 443

BrruncauTe cpegHee roaosoe IIPOM3BOACTBO SJIEKTPHYECHKHX IIJIAT (C TOYHOCTBIO 10
TI:IC.FI"-I), MOy, pasMax U MeJHaHy NMpeACTABJIEHHOI'O YHCJIOBOTO Haﬁopa.

B rabrumne npezcrasieHa uH(MpOpManus O KOJIUYECTBE IOCYAAPCTBEHHBIX U MYHHIIU-
NajJbHBIX BBICIIAX YUeOHBIX 3aBeleHUHA B (denepanbHbIX oKpyrax Poceuiickoit Mege-
panum Ha 1 apBapa 2002-2009 rr.

lopwi
DegepanbHEIH OKPYT

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

IlenTpaabHbIHR 197 | 200 | 203 | 204 | 206 | 209 | 212 | 212

Cesepo-3anagHbIit 74 74 76 75 77 i 78 79

Ok HBIH 80 80 81 79 80 77 77 77
IIpuBomxckmit 118 | 121 124 | 123 | 121 | 120 | 119 | 120

Ypansckuii 54 53 53 51 62 53 53 53

Cubupckuaii 86 85 86 85 86 84 84 84

ManrpHEeBOCTOYHBIH 46 39 39 38 38 38 37 37

1) Beruuciaure cpesHee KOJHUYECTBO BBICIIMX YUYeGHBIX 3aBefleHUH (C TOYHOCTBIO IO
eAMHUIL) B Ka)X/OM U3 IpeJACTaBJeHHbIX (GefepaabHbXx okpyros 3a 2002—2009 rr.

2) BeryucanuTe ¢ TOYHOCTBIO N0 €AMHUIL CPeAHee KOJMYEeCTBO BBICIIUX YueGHBIX 3aBe-
JeHuH B KajKJ0M M3 YKasaHHbIX (esepasibHbIX OKPYTOB B:

a) 2002 r.; 6) 2005 r.; B) 2007 r.; ) 2009 r.

3) B KakoM rojy KOJMYECTBO BBHICIIMX YUeOHBIX 3aBeleHHi ObLIO HAMGOJBIIMM, a B
KaKOM — HaMMEHbIIHUM B (peflepaJbHBIX OKpyrax: a) lleHTpamrbHOM;
6) CeBepo-3anagaom?

4) BeruncanTe pa3Max KOJMYECTBA BBICIIMX YUeOHBIX 3aBefeHHil:
a) B yKasaHHBIX (enepansHBIX oxkpyrax B 2002 r., 2009 r.;
6) B Ilpusonskckom dexepanbaom oxkpyre B 2002—-2009 rr.

5) BorumciuTe MOAY KOJHMYECTBA BBICIIMX Y4YeOHBIX 3aBeleHHI
B KayK/JOM H3 IIPeJCTABIEHHBIX (emepajbHBIX oKpyros B 2002—
2009 rr.

6) Beraucanre MeAMaHy KOJMYECTBA BHICIIMX YVIeGHBIX 3aBeLeHUi
B YKasaHHBIX (eaepaidbHBIX okpyrax B 2002-2009 rr.
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B rabinie npuBeneHsl JaHHBIE 0 IPoU3BojacTBe B Poccuiickoit Mepepannn KyKypy3HbIX
nasouex (B ToHHax) B 1997-2006 rr.

Tog 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

KykypysHbIe
NajJ0YKH

6086 | 7307 | 5378 | 4982 | 5944 | 5715 | 6186 | 5970 | 6385 | 5657

B pesyabTare aHanu3a npeAcTABJIeHHON MHGOPMALUYU OBLLUIN BBIUHCJIEHEI CJeAVIOIHe
CTATHCTHYECKHNE XaPAKTEPHCTHKH:

a) 4982; 6) 7307; B) 5961; r) 5957; n) 2325.

Onpeuenn're, KaKyI CTATHCTHYECKYI XapaKTePHCTHKY MOIJIH BbBIUHC/IATH B KasJOM
U3 IYHKTOB.

a) B reuenue yuebHOro roga MpuHa HECKOJNBKO pas y4acTBOBala B COPEBHOBAHUAX IO
MeraHuio MAda. Ilo mroram Bcex COpeBHOBAHMII OHA IIOKA3ajia CIeAYIOIIHEe pPe3yJbTaThl:

Pesyabrar 24 m 25 M 26 m 28 m 29 ™ 3l m 32 ™

Konuyecrso pas 1 6 4 8 9 5 1

Haigure cpeguunit pesynbrar MpuHLI o MeTaHHIO Mf4Ya (C TOYHOCTHIO ZO AECATHIX
MeTpa), MOAY, pasMax M MeAuaHy IpPeJCTABJIEHHOIO YMCJIOBOTO Habopa.

6) Ilats apyseit — Baua, Cama, Banepa, l'oma u AHTOH — cobupaiu B Te4eHHe roia
3HAuYKH. Bans cobpan 45 3Haukos, Camia — 59, Banepa — 63, 'oma — 59, a AHTOH —
54. Haiinure cpeilHee apadMeTHYecKoe COOpPAHHBIX MaJbYUKaAMHU 3HAYKOB, MOAY,
pasMax W MeJHaHy IIpPeJACTaBJIEHHOr0 YHCJIOBOTO Habopa.

B unTepHeT-MarasmHe mnpogaiooTca MP3-meepbl O CaeAVIOIIUM IeHaM:

Mogeunsb 1 2 3 4 5 6 7 8 9
Ilena, py0. 1190 | 1490 | 1590 | 1190 | 1990 | 1590 | 1890 | 2190 | 1590

1) BeruucjanTe CPeAHION LeHy (C TOYHOCTRIO 10 Koneek) MP3-neepa B 9TOM UHTePHET-
MarasmHe, MOJY, pasMax M MeJuaHy IpeACcTaBJIEHHOr0 4ucJjioBoro Hadopa.

2) Kakoii crana 61 cpeJHAsA LeHa, MOJa, pa3Max W MeJHaHa, eclu Obl BCe IeHbl yBe-
JUYAINCH B 2,5 pasa, yMeHbIIWJINCHL B 3 pasa?

M3BecTHO, UTO IEJ0e YHCIO a Aeaurcsa Ha mesoe duciao b. Coxkparuma s apo6n?

3a — 5b . 6) 11a® + ab
2) 54 T 3b° 2ab — Ob?
)3a—b+12a2_ ) 9a® + 3b
BT =50 5a — 8b%°
Pemure HepaBeHCTBO:
2x -1 _3x + 5, 4x + 1 bx -9 .
a) 3 > 5 B) —3 + 9 < 3 + 12;
3-8y _T+y By-6 o, 2y+1_
6) 5 < 3 ] I') 4 2 ; 3 3.
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ITocTpoiiTe MaTeMaTHYECKYIO MOIEJb ¥ PeIInTe 3aJa4y:

a) CymMMa JIBYX HATYPAJLHBIX uuces paBHa 38. IlepBoe umciao Opu jgeeHuH Ha 11
JaeT OCTaTOK 7, a BTOpoe 4YHCJO0 npu aejeHnu Ha 11 gaer ocratorx 9. Haiigure stu
qucIIa.

0) BenrnuuHa mepBoro yrJja TpeyroJbHuka Ha 40° MeHbIIIe BTOPOro U B TPM pasa 0oJbIie
TpeTkero. Haiigure BeJlMuuHy 00JBIIEr0 YIJIa 3TOT0 TPEYTOJbHHUKA.

IlocTpoiiTe rpaduk KycOUHO-JIMHEIHON DyHKITHNT:

a) 6x — 2, ecom x = 1;
y=4 x+5,ecmn -2< x<1;
x+9,ecmn x < -2

-2x - 3,ecim -3 < x <-1;
x+6,ecnun x < -3

6) {4x+1, ecaa x = —1;
y:

PaznoxxuTe MHOTOUJIEH Ha MHOMKHATEJIH:

a) 8a?b! + 8ab® + 2b%; r) 81¢? — d? +16dk — 64Fk%;
6) 18¢%! — 12¢%d® + 2¢'db; n) 3ab — ac — 9b* + 6bec — ¢4
B) 16r2 — 24rs + 9s% — 49; e) s + dst + 4* — k? — 10kc — 25¢%.

Ousbra pasaoxunnia csou 570 mapok B anmbbom mo 6 Mapok Ha CTpPaHUILY M MPOHYMEDPO-
BaJjla UX BCe NoApAL, HAYHHAaA C nepBoﬁ. 3arem oHa BEPHO IIOCYHTAaJa CYMMY HOMEDOB
mapox Ha 11 mogpAx MAYLHX cTpaHMIAax cBoero ajbboma. Morja Jin oHA IOJYYHATH
B cymme umcsuo 65127

ITocTpoiiTe rpadmku GyHrOuM y = f (x):
a)f(x)=|x+4|-|x-T7;
6) f(x)=-10-x|—|x-1]

Pemrure ypaBuenue |x +a|—|x+ b | =c:
4 ,3_,4 ,1 1,52 23} o3 3.3 7
) 125 - 8% - 477 - 45 (12+23+34) 3% 9 28 : 3 + 245
= — ¢ = o= s
2 o4 ’ _qsl.ol 99 ° .1 _ .4,
113 27 14 158.25 78 1575.24

726' 3aJyMaJH ABa HATYPAJILHBIX YHCJA. TPeTbe YHCIO MOJYYUIH, CI0KUB IEePBOe

M BTOPOE 4HCJI0. YeTBepTOe YHCJI0 TOJYUUIIH, CI0KHUB BTOPOE U TpeThe. Takum
JKe o0pasoM LOJYYMJIM [ATOE, IIECTOE M CeAEMOE YHCJIO.
Haiinure cymMMy BCeX IOJIYYEHHBIX CEeMH YMCEJ, €CJIH IIeC-
TOEe YHCJI0 0Kas3aJoch paBHO 16.

IIarepo apyszei kynunu Bugeoxamepy. IlepBwiii sammarTuia
MOJIOBHHY CYMMBbI, 3aIlJIa4eHHON ocTanbHLIMU. BTopoi —
TPeTh CYMMEBEI, 3allJIa4eHHOH OCTANbHBIMH. TpeTmii — uer-
BEPTh CYMMBbl, 3allJIAaYEHHOH OCTAJbHBIMH. UeTBEepPTHIH —
NATYIO0 YacTh CYMMBI, 3aIJaYeHHON OCTAJbHBIMH, & IATHIM
sanaatTaa 450 p. Ckoabxo cromia Bugeoramepa?
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§ 3. DnemeHTbl TEOPUN BEPOSTHOCTEI

1. Yacrora M BEepOATHOCTH CJHYYaMHBIX COOBITHM

A eny6orko nowumar mamemamury, nomomy 4mo
3HAKOMbLE C HEW BUIAM 6 Hell cpedcmeo K NOHUMAHUK
8cez2o cyuecmaynousezo.

Bxackapa (1114-1185),
UHAUACKUN MaTeMATHK M ACTPOHOM

B >XU3HM IPOHCXOIAT MHOMKECTBO CAMBIX pasHoobpasHbIix cobeituit. HexoTopele 13 HUX
IPOUCXOAAT He3aBHCUMO JPYT OT Apyra, APYyrue ke B3auMOcBA3aHEl. Tak, eciau ceroiss,
HampUMep, IIePBOe Masd, TO MBI MOXKeM ¢ abcoMITHONH YBePEHHOCTRIO CKA3aTh, UTO 3aBTPA
Oyaer BTOpoe Maf, a mocje3aBTpa — TpeThbe Maa. CobbITHA, B HACTYIJIEHUU KOTOPBIX MBI
yBepeHbl, Ha3bIBAIOTCA B MaTeMaTHKe JemepMUHUPOSaHHbLMU CODbLMUAMU.

OpHakKo yalle Mbl UMeeM JeJ0 ¢ COOBITUAMH, HACTYIJIEHHE KOTOPBIX MBI He MOKEM
npejcKasars. Hampumep, eciu cerojHsi COJHEUYHBIN JeHb, TO MbI He MOKeM ¢ afCoJIoT-
HOH yBEPEHHOCTBIO yTBeD)KAaTh, Jarke OMUpasich HAa METeOIpPOrHO3, YTO 3aBTpa OyAer
CcOJIHEeYHO win, Haobopor, nacmypso. [TogOpaceiBas MOHETY, MBI He MOKEM TOYHO 3HATh,
YTO BBEINAKET — «0pes» MM «pelKa». CoOblTusdA, pe3yJabTaT KOTOPBIX 3aBHCHT OT cJy4as,
HAa3bIBAIOT CAYYAUHBIMU COObLMUAMU.

Hayka, usyuarmiasa ciaydaiHble cOOBITHSA B 3aKOHOMEPHOCTH X [OBEJeHHA, Ha3blBa-
eTcA meopueil eepoamHocmeil.

HUccnenya pasindHble cOOBITHSA, Mbl IpeKJe BCEro MHTEpPecyeMcs TeM, HACKOIBKO
YacTO TO MJIH HHOe CcOOLITHE NPHBOAUT HAC K HYKHOMY pe3yiasTary. YTolbl ONpemelnuTh
YacTOTy MOABJEHHS TOI0 WJIA HMHOIO CIYYAMHOro COOBITHS, MBI OyJeM MHOTOKDPATHO IIO-
BTOPATH HAII OIBIT ¥ HAGJIOAATEL 34 TeM, KakKHue pesyabTaTel OyayT noayuareesa. Ilpu aToMm
AHAJIN3 YACTOTHI MMEeT CMBICJ TOJBKO TOT4, KOrja Bce ONBITHI IIPOBOAATCS B OJHHX H
TeX JKe YCJIOBHUAX.

Takue ONBITEI B TEOPUU BEPOATHOCTEH HA3LIBAIOTCA UCNbIMAHUAMU, & Pe3yJIbTATEI
ATAX HMCOBITAHUHN — ucxodamu. Ecnu B pesynpTaTe MCHBITAHUS MBI MOJYYHM KeJTaeMBITA
pe3ysibTaT, TO MBI OyAeM HaA3BIBATE €ro O.nazonpusmiubim ucxodom. Hampumep, ¢ Toukwm
3peHUdA TEOPUH BEPOATHOCTEMH, MIaXMAaTHAS HAPTHSA — 9TO UCIBITAHUE, PE3YJIbTAT NapTHHU
(BBIMIDBIII, IPOUTPHINI HJIH HUYbA) — 3TO HCXOJ, & HAII BBIUIDHII — 3TO OJIaronpuATHBIN
LIS HAC MCXO.

Yr0o06bl BBIYUCIUTL YACTOTY CJIVUANHOrO COOBITHS, HE0OXO0JAMMO KOJHUYECTBO 0.jaro-
IPHATHBIX HCXOJ0B B CEPHHM HCHBITAHWH pasgesuTh Ha 00llee KOJUYECTBO IIPOBEeHHBIX
HCIIbITAHUM.

Onpedenenue 1. HactoToit ciydaiftHOro coObITHA HA3BIBAETCA OTHOIICHHE yncaa 0Jia-
TOOPHATHBIX MCXOA0B K 00ILIEMY YMCJIY NPOBEIeHHBIX HCIBITaHHUM.

s Toro 4roOBl MOTPEHUPOBATHLCA B HAXOMKAEHHH YACTOTHL CIy4YaiHOTO coObITHA,
pemuM CIeAYIOMYIO 3a1ady.
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3anauva.

Wrpaassbiii kyouk noadpocuan 100 pas. Ilpu arom umeno 1 semano 20 pas, aucio
2 — 15 pas, uucno 3 — 25 pas, uucnao 4 — 10 pas, yucao 5 — 12 pas, a wucyo 6 — 18 paa.
BEIUHCINTE YACTOTY HACTYILIEHHAH CJEAYIOIMUX CIAYUAUHBIX COOBITHMH:

a) BeImazesue uucaa 1; B) BBINQJZleHHE Unciaa 3; 1) BHITIAJIEHUE YMCIa D]
0) BEIDAZEHWE Uucyaa 2; r) BelmajgeHune yucaa 4; e) BeImazenue uncyaa 6.
Peuwenue:

s pelnenus 3afadyu yAOOHO HCIIOJNB30BATH CJEAYIOIIVIO TaOJHILY:

T Obree 'mc.rfo Yucio 6naronpuaTHbix| Yacrora caydaiiHoro
HUCHBITaHU HCXO/0B cobbITHA
Boinmagenne uucia 1 100 20 0,2
Brinagenue umena 2 100 15 0,15
Brinagenne umcia 3 100 25 0,25
Beinagenue uucia 4 100 10 0,1
Beinazenue uuciaa d 100 12 0,12
Beinagenue uncia 6 100 18 0,18

3aMeTHM, UTO YacTOTA OJHOIO H TOTO JKe CJYYaWHOIo COOBITHSA
Oy/JeT 3aBHCETh OT KOJMYECTBA NPOBeldeHHBIX HchnblTanui. Tax,
HAIpPUMEp, €CJH IPH NOAOPACBIBAHWH MOHETHI «PellKa» BBINIaJaeT
4 pasa B cepun u3 10 menepITaHUE, TO YacTOTA €€ BBINAJACHHS paBHA
0,4. Ecnu e «pernrka» BeITTagaeT 54 pasa B cepun u3 100 ucnsiTa-
HUii, TO YacToTa 3Toro codbiTHA OyaeT paBHa yixke 0,54. YBenuuusas
KOJNYEeCTBO MCHBITAHUN, MOXXHO 3aMETHUTH, YTO YACTOTA BbINAJeHUA

«peinku» 6yger Bce 6nuke k 0,5. Yueno 0,5, niaum %, HAa3BIBAIOT B

JaHHOM CJYYae 6€POANHOCMbI0 BEINAAEHUA «PeIIKH» IPH IoA0pa-
CBIBAHHH MOHETBI.

Boob1e, seposmuocms HeKOMOPo2o ¢AYyLallHozo cobblmus A — 9TO YHCIOBAA Xapak-
TEPHCTHKA BO3MOKHOCTH HACTYIJIEHHs COOBITHA A B YCIOBHAX, KOTOPBIE MOTYT OBITh
BOCIIPOM3BE/IeHbI HEOrPAHHYEHHOe KOJHYECTBO pas.

BepoarsOCTh cOOBITAA NPUHATO 0Go3Ha4YaTh OykBo# P. Hampumep, BepOATHOCTH CO-
6oiTHA A sanuchiBaoT Kaxk P(A).

Kaxum ke 06pasoM MOMKHO BEIUHCIUTHL BePOSTHOCTE COOBITHSA?

B paccmorperHOM npuMepe NpH GPOCAHMM MOHETHI BO3MOXKHEI TOJIBKO JBa MCXO0HAa:
BBITIA/IAET «Opesi» (coGeiTHe A) uau BuImagaer «pemrkar (cobeiTme B). IIpu arom ecian
MOHeTa <«HJeajbHa», TO eCTh a0COJIOTHO CHMMMETPHYHA, TO BO3MOMHOCTH peaju3anuy
TOTO MJIM APYTroro UCxXxoaoe OJMHAaKOBEIE: IIOJIOBHHA Ha IIOJIOBHHY. Hoa’romy, KaK MBI yixe

BH/IEJIH,

1 1

PA =35 P(B)=35.

A =3 P(B) =3
AHAJIOIMYHO NpU OPOCAHUHN <«HIeaJbHOI0» MI'DAJBLHOr0 KyOUKa CYIIEeCTBYeT LIECTh
ucxonoB. M Tak KaK BO3MOIKHOCTH PEANM3AIINN KAMKI0TO U3 STUX MCXOIOB OIUHAKOBA, TO

1
BEPOATHOCTb KarKJ0ro U3 HUX, HAIIDHMEDP, BHINAJAEHUS YHCIA D, PABHA 3

Onpedenenue 2. Cnyuaitusie coOBITHA, BEPOATHOCTh HACTYILJIEHUA KOTOPLIX OJMHAKORA,
HA3bIBAIOT PABHOBO3MOJKHBIMH.
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0606111858 3aKOHOMEDHOCThL, KOTOPYI0 MbI HAGMIONANH, IPAXOANUM K BBEIBOIY:

Ecsax pesynbTaToM HEKOTOPOIO MCIBITAHMA MOI'YT OBITH JIMIIL /I PABHOBO3MOMCHBIX

1
HCXOJ0B, TO BEPOATHOCTE KaXJoro M3 HCX0O0B paBHAa E

IIpaBujio BLIYMCIEHHSA BEPOSTHOCTH PABHOBO3MOKHBIX COOBITHH ‘
|

1
Hanpumep, BepoATHOCTh yraAblBAHUA OAHOIO U3 32 3araflaHHEIX YHCEJ PaBHA 35 &
BEPOATHOCTh TOTO, YTO VUEHHK HA 3K3aMeHe BBITAIIUT ONUH «J3KeJIAHHBIH» Ouier us 58

1
BO3MOKHBIX, PaBHa Fg.

3amMeTHuM, YTO YaCTOTA M BEPOSATHOCTH OZHOT'O M TOTO Ke CIYyYAaHHOro COOBITUSA CBS3aAHBI
mesxay coboit. Tak, gacrora ciay4allHOro cCOOBITHA B CepHH U3 OOJIBLIOrO YMCJIA MCIBITA-
Huit 6yger OAU3Ka K BEPOATHOCTH 3TOrO cOObITHA. [10aTOMY IO 3HAYEHWIO BEPOATHOCTH
CAYYaHHOro COOBITHA MEI MOKEM CAEIATH IPEAIIOJI0KEeHNe 0 IPUDIUATEILHOM 3HAUCHAN
YaCTOTHI €r0 MOABIEHUSA B CEPUHM MCOBITAHHUN, U HA00OPOT.

BMmecTte ¢ Tem, 3HaA, HaIPHMED, YTO IIPH OpOCAHWH HUTPAJBbHOI0 KyOMKa BEPOATHOCTh
1
BRIIAJ[EHUA YHCIA 5 paBHA §> MBI HE MOJeM C/eJaTh BEIBOJ O TOM, UTO YHCIIO 5 oyuer

BBEINIAZATH OPH KaXXZ0M ImecToM Opocke. MoskeT oKa3aThCs, YTO OATEepKa He OyAeT BblIa-
IaTh JOCTATOYHO AOJITO, a IOTOM BBINAJAET HECKOJbKO pas moapsan. Ho ecan kybuk Opocars

1
OYeHbL MHOTO pa3, TO YacTOTA BRINAJeHHS uucia 5 Oyzer Onuaka x e

B peanbpHOW mpakTuke M KyOMK, U MOHETa, Ja M JPyrue OpeAMeThl JajleKH OT «Hie-
aJbHBIX». A 3HAYUT, UCXOABI COOBITHH yiKe He OyayT paBHOBO3MOKHBIMH. ITosTomMy BEI-
YHCJIMATE TOUHOE 3HAYEHHEe BEPOATHOCTH TAKOIO CJAYYAHHOrO cOOBITHA yAaeTcs JOCTATOUHO
penaxo. B aToM ciyuae BepOATHOCTH BRIYMCIAIOT OIPHOIHKeHHO. [14 3TOro mpoBOJsAT HC-
NEITAHHE JMOCTATOYHO MHOTO Pas, BEIYACIAIOT YACTOTY MOSABIEHUSA CHAy4YalHOro coOBITHA,
KoTOpad U OyAeT ABAAThCA OPHOJUIKEHHBIM 3HAUEHUEM BEPOATHOCTH dTOr0 cOOBITHA.

0 728 Urpanbubiil kyoux noxbpocusu 770 pas. Ilpu stom uumcno 1 seinano 158 paas,
= uucno 2 — 100 pas, uncao 3 — 115 pas, uucno 4 — 146 pas, uucao 5 — 129 pas,
a yncao 6 — 122 paza. Menoussys KaabKyISATOP, BEIYHCIUTE (C TOYHOCTHIO 0 COTHIX)
YACTOTY HACTYILTIEHUSHA CHEAYIOMINX CAYYAWHBIX COOBITHIA:

a) BeINIaJleHne dncyaa 1; r') BeIlIafieHNe Yucjaa 4;
0) BBIIAJEHHE YUCHA 2; [) BRIIAZEHUE YHCIa D;
B) BbIIIaJleHNE YHCIA 3; €) BblajieHre 4uciaa 6.

@ a) Ilposegure 20 UCOBITAHUI 110 TOJOPACEIBAHUIO MOHETHI B 1 P. ¥ 3aIMIINTE, CKOJBKO

pa3 y BaC BBINAJ «OPEeJI» ¥ CKOJIBKO pa3 BhImasa «pemxas. Memoabaysa KanbKyasaTop,
BEIYHCJIUTE C TOUHOCTBIO 0 COTBIX YACTOTY BHIIAJEHUSA «OpJia» B IPOBEJeHHON cepuu
MCIBITAHUMA.
6) Ilposegure 40 mcnbpITaHUM 10 HOAGPACBIBAHMIO MOHeTHI B 1 p. M 3anuiuure,
CKOJILKO Pa3 y Bac BEIIAJ «Opej» H CKOJBKO Da3 BHIIANA «pellKa». Berumcaute
YACTOTY BBITIAJIEHUS «OpJa» B NPOBeJEHHOU cepuy HcnelTaHuil. Kak maMeHUIach
ygacToTa BhIMAJeHHs «opiaa»? CpaBHHTE CBOM De3VJbTAThl C Pe3yJbTaTaMM BallWX
OJHOKJIACCHUKOB.
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B) 3aHecHTe Pe3yJIbTaThl BCEX MCIIBITAHMH MO NOAOPACBEIBAHHIO MOHETHI B BallleM KJjacce
B OJHY TAOJHIY W BBIYHUCIHTE C TOYHOCTHIO 10 COTBHIX YACTOTY BBINAJEHHA «OpJar.
Kag msmenmiach gactora? Yrto Bel 3ameuaere?

a) IIpu mpoBejeHMH COLMOJOIHYECKOro Ompoca ObLI 3agaH Bompoc: «KTo gBagercsa
BaAIIUM JIOGHMBIM pyccKuM KommnoauTopoM?» Orer «Ilerp Mnbnmu YallkoBCKHMA»
BeIOpayiu 78 udesoBek. Ilocse noacyeTa 0Kasajgoch, YTO YACTOTA HAHHOI'0 OTBETA CPeju
BCEX OTBETOB, MOJYYEHHBIX Ha JaHHLIN Bompoc, paBHa 0,26. CKOJIBKO 4eJOBEK IIPH-
HEMaJ0 y4dactue B aroM onpoce? CKOJBKO YEJOBEK HA3BANH APYTHX KOMIIO3UTOPOB?

6) Ilpu mpoBeleHHH COIMOJOTHUECKOI'0 ompoca ObL 3amaH Boupoc: «Haxoit Bujg oT-
nbixa BeI mpeamoumTaere?» OrBer «Typmam» BbiOpano 85 uenosek. Ilocie mopcuera
0Ka3aJoCh, YTO YacTOTa ZAHHOTO OTBETA CPEeAH BCEX OTBETOB, ITOJIYYEHHBIX HA MaHHBIH
sBonpoc, pasaa 0,17, CKOJIBKO YesloBeK HPHHHUMAJIO yuacTue B 9ToM onpoce? CKOIBKO
yeJIOBEK HA3BAJIU Jpyrue BHABLI OTAbIXA?

a) BeposaTHocTe yragatek 1 mudpy w3 37 paaa npumepso 0,03 (¢ TOYHOCTBIO 0 COTHIX).
MosKHO M YTBEpP:KAaTh, 4T0, cjaesas 100 mOmbITOK, MBI yrajaeM 3arajaHHoe YHUCIo?

6) B 2002 roay ObLIO BBEIYHCJIEHO, YTO BEPOATHOCTEL HOHUTH A0 Bospacrta 80—-90 jer
vy my:xumH pasHa 0,25. OueHuTe, KaKoe IPUMEPHO KOJHYECTBO Mysk4yuH U3 10 muH,
NOKMBET /10 YKasaHHOTO BO3pacTa.

B) Mama kynuaa Mamre 3 3aKOJIKH, 0JjHAa M3 KOTOPLIX OKasajack cloMaHHOU. MosHO
JIM Ha OCHOBAHWHU 9TOH HH(OpPMAUHH YyTBEPXJaTh, YTO BEPOATHOCTE KYIUThL CJIOMAaH-

1
HYI0 3aKOJIKY paBHa §?
r) B pesyiabrare MHOrOYHC/ICHHEBIX HAO/MIOACHHIH HaJ HOBOPOXKACHHBIMH OBLIJIO BBIYHCIE-

HO, UTO BePOATHOCTEL POKJEHUA JEBOUKM ¢ TOUHOCTBIO Z0 coTeix papHa 0,49. Ouenure,
CKOJILKO JIeBOUEK MOXKHO 0XHUAATE cpeau 10 000 HOBOPOXKIEHHBIX.

) Ilpu nposepke KadecTBa NMPOAYKIMK HA IHIOKoJanHOH (adpuke cpexu 1000 moko-
JIaf0K ObLIO BBISBIEHO 5 IIOKOJAJ0K, He COOTBETCTBYIOUINX TPeOOBAHUAM KAUuecTBA.
MosKHO U YTBEpIKIATb, YTO:

e Cpean awobex 200 mokonazok 1 nmroxosaajgka GpakoBanHas?
e Cpenu mwberx 200 moxonagok Her OpaKOBAHHBIX ?

B sagaHuMM npuBeJeH OTPBIBOK M3 poMaHa «30J0ToH TeneHok» Miavu Miuspa u Es-
reauda IlerpoBa, comep:kamuii 583 OGyksbl. McIoabsysa KaabKyJAATOP, BEIYUCIHTE (C
TOYHOCTBIO JO THICAYHBIX) 4acTOTY HosBJeHHs OYKB «O», «U», «T», «K». CpaBuure
IMOJIYYeHHBIe Pe3yJIbTATHI ¢ TAOJIHIleH yacToT OYKB pyccKoro aadaBuTa, NPHBEIeHHON
Ha c¢Tp. 22 yactu 3 yuebHUMKA. [loueMy moJydeHHBIe BAMH YACTOTHI HE COBIANAOT C
JaHHBIMH, IIDUBEJeHHBIMHU B TadauIe?

«ITewexo006 Hado nobums. ITewexodvl cocmasnsiom 60IbULYI0 LACMb Yel08eHecmad.
Maano mozo — ayvuwyrn ezo yacmo. ITewexodvl co3daiu mup. 3mo OHU NOCMPOUNLU 20-
poda, 6036es1u MHOZOIMANCHbLE 30AHUS, NPOBEAU KARALUIAUUKW U 6000NPOB0O0D, 3amoc-
MUuaU YAUYbL U OCEEMUNLUL UX INCKMPULECKUMU AAMNAMU. MO OHU PACNPOCMPAHULE
KYJbmypy no écemy céemy, udobpesu KHuzonevamanue, 6vL0ymai nopox, nepeépocunu
MOCMbL Hepe3 peKu, paciu@posanu ezunemckue uepoziugdul, 86éeu 8 ynompebieHue
0e3onacHyio Opumey, YHULmoxcuiu mopzosnio pabamu u ycmanosuiu, vmo u3 60608
COU MONCHO U320MOBUMb CTNO YemblpHadyamb 6KYCHbLX numamenvhvix 01100. H kozda
6ce ObLL0 20m060, K020a POOHAA NAGHEMA NPUHALL CPABHUMENbHO 01a20YCMPOCHHbLIL
8ud, NOABUAUCL ABMOMOOULUCTbLY .
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733' SIBISAIOTCS M PABHOBO3MOXKHBIMHE COOBITHSA A 1 B:

a) A: npu OpPOCaHWH UIEAIBHOTO HI'DANBLHOIO KYOHMKA BEINAJIO YHCIO 2;
B: npu 6pocaHny HAEaNIbHOTO UTPDAJIBHOTO KYOMKA BHINIAJIO YHCIO 5.

6) A: npy OpocaHMM HAEANEHOrO UIPAILHONO KyOMKA BHITIATO HEUeTHOe UHCJIO;
B: npu 6pocaHuy HIeaJbHOI'0 UIPAJBHOTO KYOHMKA BEIMAJIO YE€THOE YHCIO.

B) A: npu 6pocaHMM MAEAJBHOI'0 UTPAJIBHOTO KYOMKA BBIIAJIO UHMCIO, AefAlieecsd HA 3;
B: npu 6pocanny UealbHOIO UTPATBHOTO KYOMKA BBITIAJIO YUCJIO, He Jlesisineecs Ha 3.
r) A: Muma Bsrurpas 100 p. npu urpe B MOMEHTAJIBHYIO JIOTEPEIO;
B: Muma se seiurpan 100 p. npu urpe 8 MOMEHTANBHYIO JOTEPEIO.
) A: Harama yragana onny us 34 uudp, saragasHyio ee mogpyroi;
B: Harama He yragana ogHy u3 34 mudp, 3arajlagiHyio ee MOAPYIOiM.
e) A: n3 30 sK3aMeHAIMOHHBIX OHJIETOB MHE IIONAJeT CYACTIWBEIN Omaer Ne 5;
B: u3 30 sx3aMeHaIMOHHBIX OMJIETOB MHe IIONaJeT HecyacTJUBEIH Omaer Nt 22.

Yemy paBHaA BEpOATHOCTH:

a) KynuTh BEIUTDBIIIHEBIA OHJIET MTHOBEHHOM JIOTEDEH, €CJH M3BECTHO, UTO KaKIBIi
100-i 6mus1eT COAEepPIKUT BHIMT'PBILII?

0) BerramuTte Ha ax3ameHe Ouier Ne 3, ecim Bcero Ouyeros 247
B) B3aTk Hayraz HY»KHYIO KHUI'Y C HOJKH, Ha KOTOpo# crouT 50 KHHUI?
r) ¥Yragate ogHO Yuco u3 497

) Bribparb, He rnaga, us 10 pa3HOIBETHBIX IAPOB IIIap
onpeAeseHHOro nsera?

€) BeibpocuTh KOMOMHALIMIO «OPEJI» — «pelIKa» IIPH IIOA-
OpaceIBaHHH ABYX HAEAJbLHBIX MOHET?

a) CKONBKO pas/JIMYHBEIX KOMOHMHAIIMHA «OpJIOB» M «PEIIeK» MOMKEeT BEIINACThH [IPH Of-
HOBPEMEHHOM TOAOPACHIBAHWU TpeX HALANTbHBIX MOHET? 3alUIINTE BCe BO3MOMKHBIE
HMCXOJAbI JaHHOTO MCHBITAHUSA.

6) Ilpoeenure 40 HCOBITAEMI W BHECHUTE PE3YIbTATHI IPOBEIEHHBIX MCHBITAHUN B
TabMHUIy, B IIEPBOif CTPOKE KOTOPOM YKAa’sKHUTe BCe BO3MOXKHEIE MCXOJEI, BO BTODOM —
o01iee KOJIMYEeCTBO IPOBEJEHHBIX MCIBLITAHUME, B TPeTheH — KOJHMYEeCTBO MCIBITAHUM,
3aBePIINBINNUXCH YKa3daHHBIM HCXOJZ0OM, a4 B quBepToﬁ CTPOKe BBIYHMCJIUTE C TOUHOCTBIO
ZI0 COTBIX YaCTOTY HMOABJEHHA KaskKJ0r0o Mcxoja (MCIIOJb3YiTe KaJbKYyJIATOD).

B) CocraBbre 00mIy10 TabiHIly, BHECA B Hee Pe3yJbTAThl HCHBITAHMN, OPOBEIEeHHBIX
BAIIMMM OZHOKJACCHHKaMU. UTo BbI 3amMedaeTe?

r) SABAAKTCA JU OPH OJHOBPEMEHHOM OpPOCAHMHM TPeX MOHET PABHOBO3MOYKHBIMH CO-
OBITHAMH BBIIAJEHNE KaXXI0H M3 KoMOmHAIMIA?

) YemMy paBHA BepPOATHOCTH BHINAJNECHHA KOMOMHAIIMK «OPEJI» — «ODEJI» — «PeIIKa»?

736' Henonesya muarpaMmbel Jilnepa—BeHHa, olpefeldTe NPaABHJIBHOCTH JIOrHdYe-
CKOTO BBIBOJA:

a) Ecau HeKOoTOpble YeTHBIe 4uc/ia 0oJblle 3, TO HEKOTOPEHe GOJIbIIAE TPeX YHucja —

YeTHBIE.

0) Ecaiu HM ofHO perneHMe HepaBeHCTBA | x + 2 | < 5 He ABIAeTCA peIIeHHEM He-
paBeHCTBA X > 7, TO HA OAHO PelleHHEe HepapBeHCTBa X > 7 He ABIAETCA pelleHHeM
HepaBeHCTBa | x + 2 | < 5.
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B) Eciu Bce perireHusi HepaBeHCTBA X — 4 > 8 NOJOKHUTENbHBIE YHCIa W HEKOTOPEIE
TIOJIOKUTEbHBIE UHCIA JeJATCs Ha 7, TO HEKOTOphIe Jeldslinuecd Ha 7 dyucja — perie-
HHSA HepaBeHcTBa x — 4 > 8.

r) Ecnu Bce HepaBeHcTBa BUAa kx + b < cx + d nuHelHBle 1 HEKOTOpbIe JMHeHHEIE
HepaBeHCTBa MMeKT 0oJiee IATH DeIIeHWi, 3HAUUT, HEKOTODPEIE HepaBeHCTBAa BHJA
kx + b < c¢x + d mmerorT DoJiee OATH PEIIEHHH.

n) Ecam HM OfHO pelneHWe HepaBeHCTBa | x — 2 | < 6 He Ooibine 10, a HeKOTOpEIe
Gonpmme 10 uucaa AeasiTcsa Ha D, 3HAYMT, HEKOTOPbIE JeJAlHecHd Ha O 4ucja He
ABJAKTCA pellleHHAMH HepaBeHcTBa | x — 2 | < 6.

e) Ecau Bce NONOMKUTENBHBIE YHCIA ABJIAITCA PaAaHOHAJNBHBIMHM W HH OJHO IIOJOMIH-
TeJIbHOE YHCJIO HE MOKeT ObITh MEHbIIle HYJIs, 3HAYMT, BCE PAlMOHAJbHBIE YHUCJA HE
MOTYT OBITH MEHbIIIE HYJIA.

CylmecTBYeT JIU TaKoe IeJIoe YHCIO, KOTOPOe:

a) Ipu JeleHHN HA 3 maeT ocTaTOK 2, a npu neneHun Ha 18 maer ocrarox 15;
6) mpu nenenuu Ha 7 maer octaTok 6, a mpu HneneHun Ha 21 maet octator 12;
B) menurcs Ha 11, a pu neneHWH Ha 22 maeT ocTaTox 13;

r) neauTca Ha 9, a IpH AesjeHUH Ha 54 maer ocraTok 437

a) JIenxauk npobexkan 15 kM, uro cocrasmiao 60% Bceint gucrannuu. CKOIBKO KAJIO-
METPOB COCTABJSAET BCS AUCTAHIUA?

6) B rearpe 300 mect. Ha cunexrakns npoganu 250 6uneros. Kakoit nponent esobox-
HBIE MeCTa COCTABAT OT OOINEero KOJIMYEeCTBA MECT, eClIH Ha ceaHc HpuayT juias 80%
3pHUTeJIel, KYIUBINUX OHUIeTh?

B) Ilpu mpoBeseHHM pacHpogarky IEeHY Ha MOOMJILHBIK Tesed)OH YCTaHOBHJIM B pas-
mepe 11 203 p. Cronbko crous MOOMIBHEIN TenedOH IO PACTIPOAANKH, €CIH DA3MeD
CKHAKH cocTaBmi 15% 7

r) B npousseseHHUN TpPeX YHMCeJ IMePBbIM MHOMKUTENb yBenuduan Ha 30% , BTopoii yBe-
auuunu #a 45% , a tperuit ymenbmuian Ha 50% . Kak mameHusock mpousseieHne?

3aBUCHMOCTH Y OT X 3ajaHa Tabauneit, Haiinure ee obaacTs onpeneneHns u 06JacTh
suayenun. Onpenenure, ABIAETCA JIU AAHHAS 3aBHCHMOCTE QYHKIHOHAJIELEHOH, B 000-
CHYHTE CBOU OTBET:

a)lLx | 3| -2| 2 4 7 B)| = | 5 4 5 3 5
¥y | 3| 2]3|21]o0 y [ 5| 4| 3] 2]1

)| « | 1 | -1 | 2| 3] 4 | x| 1| 2|38/ 4]5
oy 0 1 2 3 4 g 4 4 4 4

Pagziro:xrre MHOrOUYJI€H Ha MHOMHTENH:
a) 2a + b + 4a? - b% B) 9mn* + 4m — 4m?® - 6n; n) 8x* + y® + 6x%y + 3xy?;
6) 25t2 — 422 — 2z — 5t; 1) 36d* — 49 — 12d%r* — 14r% e) m* — 2T7mn® — m?n + 9nd.

Haiigure cymmy mHOrouiesos P, @ u R:

a) P =3p® - (p* + g%, 6) P = (x-y),
Q = 5¢% — (¢? — 4p?), Q = —(x* + Sx?y + 4xy® — 2y°),
R = 8¢ — (10¢% + 5p?); R = —4x% + 4xy* + y* - (-9x% + 6xy® + 3y%).
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Pemure ypapHeHHe:

a) (x + 3)(x®+ 8) — x* - 27 = 0; B) 22 — 48 + 8z = 0;
6) (y — 4> —-5)-y*+ 64 =0; r)r?+ 19r + 78 = 0.
Hoxkaskure, 4TO:

a)ecau p € Z u p* — 1 peaurca Ha 2, To p? — 1 genurcs Ha 8;

6) ecntu p € Z u p* — 4p peaurca Ha 2, To p* — 4p menurca Ha 48.

a) Maiom comepoxnt 10% Boxsr. M3 80 kr BusOrpaja mosnyuaercsa 5 xr usioma. Kaxoi
IpPOLIEHT COIepP:KaHus BOALI B BUHOrpame?

6) AGpuxrocsl npu cyumke tepawT 80% cBoeir maccbl. 13 KaKOro KOJHYECTBA CBEXUX
abpuKOCOB OBLIO MOJYYEHO 7 KI' CYIIEHBIX ?

B) KnyOeuka npu cyinke tepAeT 65% cBoeit maccel. Pemnan 3acymuTts 60 Kr Kay6-
HuKH. CKOJBKO MOJVYHUTCA CYIIEHOH KJIYOHHKH?

745} a) TIposexurte 30 McnbITaHMI IO TOAGPACHIBAHMIO HTPATHLHOTO KYOUKA 1 3aI-

muTe B TabaMIle Pe3yAbTAT KAMKAOT0 HCHLITaHUA., VCHOIb3ys KaXbKYJIATOD,
BBIYUCJIHUTE C TOYHOCTBIO A0 COTHIX ‘-laCTOTy BbINTaAeHHA 5 O4YKOB B upOBeneHHOﬁ CeépHH
MCIILITAHMI.

0) IMposegure 60 mecnpITaHMI MO0 MOAOPACHIBAHUIO NIPAJBHOTO KYOMKA M 3alUINHTE B
TaGJIHIEe Pe3YIbTAT KayKJ0T0 UCIIBITAHUA, BhIYUCAATE YACTOTY BBINAJEHHA 5 OYKOB B
IPOBEJeHHON cepuu ucubiTaHuil. YTo BbI 3aMeuaeTre?

a) Ilpu npoBegeHHU COLMOJOTHUECKOro onpoca 0wl 3aman Bompoc: «KTo ma akrpuc
poccuiickoro KUHO BaM Oosbinte Bcero HpaBurcsa?» OrBer «Asmca DpedHATHX» BBI-
6panu 95 genosek. Ilocne moxcuyeTa OKa3aaoch, YTO YACTOTA STOTO OTBETA CPeIM BCeX
OTBETOB, NOJYUYEeHHBIX HA AaHHBINA Bompoc, paBHa 0,19. CKOJIBKO YeJIOBeK MPUHUMAJIO
ydyacTHe B 9TOM ompoce?

6) IIpu mpoBefeHHHU COIIMOJIONAUECKOro ompoca ObLI 3azaH Bompoc: «KTo U3 akTepos
poccHicKOTO KUHO BaM Hosbiiie Bcero Hpasutes?» OTeer «JIMuTpmit XapaTeAH» BhI-
opanu 171 genoBek. Ilocne moacueTa 0Kasajioch, YTO YACTOTA ITOrO OTBETA CPelH BCEX
OTBETOB, MOJYYEeHHBIX Ha JaHHBIA Bompoc, paBHa 0,09. CKOJIBbKO Yen0BeK IPHHUMAJIO
yJyacTHe B 3TOM ompoce?

B samanuu npusejied oTpuIBOK u3 poMana +Krions BepHa «J[Bajguarh THICAY Jbe MO
BOAOI». Memone3ysa KAJbLKYJIATOD, BEIUMCIHTE (C TOYHOCTHI) A0 THICAYHBIX) YACTOTY
nosBNeHnda OYKB «A», «BE», «H», «I1». CpaBHHATe mOIy4YeHHbIE Pe3YJILTATHI ¢ TaOIHIeH
yacToT OBYKB pyCcCKOro andasuTa, NPpUBEJAEHHON HA cTP. 22 yacTu 3 yueOHuKaA. [Touemy
HoJiy4yeHHbIe BAMHM YACTOThI HE COBHANAIOT C JaHHBLIMU, IPHBeJeHHBIMU B Tabaune?

«Conpukracaace NOCMOAHHO ¢ KpYzamu HauLezo YyueHozo mupka npu Bomanuueckom
cade, KoHcenv u cam koe-uemy Hayduwiacs. On cneyuaiusuposalcs 8 obiacmu ecmecm-
BEHHOHAYYHOI KAACCUPUKAUUL, HAL0BYULCA ¢ OblcmPOMOoll akpodama npobezams 6Cio
LeCMHUYY MUNO8, 2pYnn, Kidccos, nodkiaccos, ompados, cemeiicms, podos, nodpodos,
8udo8 u nodeudos.

Ho ezo noznanus Ha amom U Koruaaucs. Kaaccupuyuposams — amo 0blaa €20 cmuxus,
danvute on He wen. Ceedywuii 6 meopuu KAACCUPUKAUUU, HO CIA00 nodzomoseen-
HbLIL npaKmuuecku, ox, i Oymaio, He cymen Obl OMAUYUMY Kawaioma om 0e33y00z0
wumal»
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Yemy paBHa BEPOATHOCTE!

a) KYIIUTh BRIUTPBINTHBIA OMJIET JOTeper, eciau U3BEeCTHO, uTo Kaablil 240-i1 6umer
COJIEPIKHAT BBEIMTDBIII;

0) BRHITAIIIATE Ha 9K3aMeHe OmaeT Ne 7, ecim Bcero 6mieroB 36;

B) yrajgaTh OJHO YHCJIO H3 52 4HCceJ;

r) BeIOpaTh, He IJIsAAA, U3 15 pasHONBETHBEIX INAPOB IIAP ONPeAEJIeHHOIO IBeTa?

a) CKOJIBKO pasJIHYHBIX KOMOMHAIIME MOTYT BBITIACTH IPH OJHOBPEMEHHOM HOAOpAach-
BAHUHM JBYX OOBIYHBIX HMI'DAJIbHBIX KYyOMKOB? SalMIINTE BCE BO3MOYKHBIE MCXOMBI.

0) IIpoBenute 60 MCIBLITAHWUI U BHECHTe B TAOJIHILY Pe3yJbTaThl HCILITAHHN, B KOTODBIX
BBINIAJIAJI OJHH M3 KYOMKOB C JIBYMA OuKaMu. B mepBoM cTosbme TaGJauIbl YKaKHUTe
BCe BO3MOJKHBIE MCXO/bI, BO BTOPOM — 00Ilee KOJHYEeCTBO IPOBEJAEHHBIX MCHOBITAHUI,
B TpeTheM — KOJIHYECTBO HCHHTaHHﬁ, 3aBePIIUBIIHUXCA YKasaHHbBIM HCXOJOM, a B
YeTBEPTOM CTOJIDIE BRIYHCJIHTE ¢ TOYHOCTLIO AO COTBIX YACTOTY MOABJICHUA KAMKAOTO
ucxoza (HCHONB3yiiTe KANIBKYIATOP).

CyigecTByeT Jid TAKOe LeJ0e YHCJI0, KOTOPOoe:

a) Opu JeJleHWH Ha 5 JaeT OCTaTOK 7, a npu aeneHMH Ha 20 maer ocraTox 13;

0) menurca Ha 13, a mpu genedun Ha 39 gaer ocrarok 277

a) Ilnoser mponasln 500 M, uro cocraBuno 40% Beeit gucranmuu. CKOJIBKO MEeTPOB
eMy elrne HaJo MPOILIBITH?

6) Bo Bpemsi pacnpozasky TeJeBHU30p cTaa cTouTh 23 855 p. CKOMBKO CTOWII TEJIeBU30D
IO PACTIPOAXKH, eCNU pasMep CKHUAKU cocTaBua 35% ?

B) B mpou3BezieHnH Tpex YHMCEJ HNePBHII MHOMXHTeNb yMeHbIIHIK Ha 20% , BTOpOI yBe-
auuuau Ha 65%, a Tpetuit ymenbimuau Ha 30% . Kak uaMenninock nmpoussejieaune?

3aBUCHUMOCTh Y OT X 3amaHa Tabuamueit. Haitnure ee o6iacTs onpefiesieHusa 1 06JacTh
sHadeHuil. fBnderca au gaHHaA 3aBucUMOCTh (pyHKnueir? OGOCHYHTE CBOH OTBET.

a) | =« -5 | -1 3 9 11 6) | = 6 3 6 3 4
y 2 7 7 2 7 y 2 51 9 13 17

Pa3noxuTe MHOTOYIEH Ha MHOMKHTEIN:

a) 3a + b + 9a® - b B) mn® + 24dm - 64m® — 3n; n) 27x% + y* + 12x% + 4xp%
6) 36t — 22 — 2z — 12t; 1) 25d* — 81 — 15d%° — 27r%; e) m* — 64dmn® — m?®n + 16n°.
Haiigure cymmy Muorogesos P, @ u R:

a) P = 5a? — (3a? — 2b?%), 6) P = 8p? — 4p?q + 6pg® - 243,

Q = Th? — (6b* + 4a?), Q = —(10p® + Tp’q + 5pq® — 3¢%),

R = 3a® — (6b* — 3a%); R = -bp’q + 9pq* + ¢*— (-13p’q + Tpq* + 2¢°).
Pemure ypaBHEHHME:
a) (x + 5)(x2—T) — x® — 125 = 0; B) 22 + 63 — 16z = 0;
) (y—2)y*+9)-y*+8=0; rrr+T7r-44=0.

a) Ceno cogepaxut 10% Bozbl. M3 157,5 KI CBeKeCKOIIEHHOR TPaBhl HOJAyYaeTcs 35 Kr
cena. Kakoil OpOLeHT cofep/KaHus BOABI B CBEMKECKOIIEHHON Tpase?

6) YepHocauB npu cymike TepsieT 70% cBoeil Macchl. M3 KaKOI0 KOJHUECTBA CBEXKUX
cauB OBLIO mOJy4YeHo 12 Kr CcylueHbix?
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757 Pemure ypaBHenue |x +a|—|x—b|=|x—-c|:
_ 10 | . _ _ 18\, 19\ 4 4.
a = (2,04 + T 70,84 : 2,3 (2,025 16). 133) - 0.1;
— (171 . . . . . _ .42 P
b= (1718 3.6 — 0,476 : 14) :(0,09 - 870 - 120 : 42} + 0,834 : 0,3;

c=(§,6%—(5%—411—2))-(%):2%+1,34):%.

>l:
e 758" Ecnun k mosoBune BOo3pacra CalruHOro mansl IpHOaBUTEL 8, TO MOJYUHUTCH €ro
BospacTt 15 jer nasazn. Cronbko Jer Camunomy mame?

d

75@' B oduce ognoit komnaauu paboraer 150 uenosek. [Ipuyem yacTh COTPYAHUKOB 3TOM
KOMIAHHUH BCerja NOBOPAT NPaBJy, & BCe OCTaJbHBLIE Bcerjga Jryr. Kaxkmgomy ms co-
TPYAHUKOB KOMIAHUM ObLI 3anaH Bonpoc: «HEciam He cumTaTh BAC, TO KOr'0O OOJBIIE
Cpeiu OCTAJbHBIX COTPYAHMKOBR KOMMNAHUH — JIFKEIOB UJIHU TeX, KTO TOBOPHUT MPABAY?»
Korza 76 y4acTHHKOB Ha 9TOT BOIPOC OTBETUJIN, UTO JIXKEI0OB 0OJIbIIIE, OIPOC IIpeKpa-
T, MoKHO JIM 110 pe3yabTaTaM 9TOI0 OIpoca ONpPeAeJHTh, CKOJBKO B KOMIIAHHU
Jxenos?

2. Knaccuueckas cxema onpejeeHHs BepPOATHOCTH

Yem Oonee mpyoHoil asirsemcesa sadava onpedeseHuss mozo,
YMmo Kadcemcs HeonpedeseHHbli U NOOLUHEHO CayYaro,

mem Oonee Hayka, komopas docmuzaem 3mozo pe3yibmama,
npedcmasisemes YyousumenbHou.

Xpucrtuan I'oirenc (1629-1695),
FOJIJIAaHACKHUNA MaTeMaTHK U (DHU3UK

Kax MbI y3xe 00CY/Aa/u B NPEJILIAYIIEM IIYHKTE, B HEKOTOPBIX CJAYYasX Mbl MOYKEM
BBIUHCIUTL BEPOATHOCTE TOrO HJH HHOIO C.ﬂyqaﬁHOPO cobriTHA. B YacCTHOCTH, eCJIHM IIpH
IpoBeIEeHHMH HEKOTODPOI'O HCIBITAHHMA MBI MMeeM N PABHOBO3MOMHBIX HCXO0JOB, TO BEpPO-

1
ATHOCTHE KayXJ0oI'0 U3 HHX paBHa I_I'

PacemMoTpuM CEpHIO M3 11 MCIBITAHHI, B KOTOPBIX BCe MCXOAbl PABHOBO3MOJKHEI. 1IyCcTh
Tereph 4MCI0 OJaronpUATHRIX MCXOA0B AJIA COOBITHA A paBHO HEKOTOPOMY HATYDPAJIbHOMY

1
uncny n (A) # 1. Torna BepoATHOCTE ero HacTyLneHus o0yaer B n (A) pas DoJbile, yem Py
n(aA &
Hu, caegosaTeapHO, PaBHa Jn_l. HOQTOMY OpH onpegeleHNH BEPOATHOCTH CHAYYHAWHOI'O CO-

OBITHA A B 3TOM C/IyYae HCIOJb3YIOT CAAYIONIYIO, TAK HASKIBAEMYIO KIACCUYECKYIO, CXeMY.

Kaacenueckas cxema onpeelieHUsl BEPOSATHOCTH clIydaiiHoro coobitna A
1. OmpemeuTE YHUCIO0 17 BCEX BO3MOIKHBIX MCXOZOB DACCMATPUBAEMOr'0 HCIBITAHK.
2. Onpepenuts unciao n (A) 61aronpMATHEIX HCXOJOB, IIPH KOTOPBIX HACTyIaeT

cobeiTHe A.
P(A) = M

3. BepoarHocTh cobbITHA A paBHA OTHOLIEHUIO N (A) K n: n
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3aMeTuM, YTO eCJH [JId HEeKOTOPOTO MCHBITAHUS BCEe MCXOJBl PABHOBO3MOMKHBI M Ka-
Koe-To coObITHE He OPOMCXOJHUT HH MINPpH KaKoM IMOBTOPEeHHH HCIBITAHHA, TO YHCJIO 6.}1&'
TOOPHUATHLIX MCXOMO0B s Hero pasHa Hyai0: n (A) = 0. IJoaToMy BepOATHOCTH TAKOr0
HeB03MOHCHO20 COOLITUA paBHa
n(A 0
Py =24 _0_,

n n
HanpuMep, HEBO3BMOMKHBIM COOBITHEM SABJAETCA BhHINANEHWE ducjga 7 npu OpocaHuu
0OBIYHOT'0 UIPAJILHOTO KyOHMKA.
Ecnm e Kakoe-TO COOBITHE NPOUCXOJHUT NPH JII0OOM NOBTOPEHHH HUCIBITAHHA, TO
€CTh eCJIi COOBITHE sABJsAETCA JOCMOGePHbLM, TO YHUCIO OJIaTOIPUATHBIX MCXOA0B AJA HEro
n(A) = n. Torga BepoATHOCTH TAKOrO COOBITUA paBHA

P-4 _n_

n n

TIockoneKy uMCIIO OIATONPUATHREIX MCXOJ0B 0OJIbIIe WK PABHO HYJIO M BCerAa MeHbIIe

MJIH PABHO YMCJIY BCEX BO3MOJKHEIX MCXOJOB, TO BEPOATHOCTE JIO0T0 CIYUANRHOTO CODBITHA
Bcerjia Oospie wiau paBHa 0 M MeHBIIe WM paBHA 1.

0<nd)<n=0<PA)<I1.

Hcnonb3ya KJIACCHYECKYIO CXEMY OIpeleseHUsA BEePOATHOCTH, PEIIUM CJIefyIoIiue
3ajaum,

3agaua 1.

Bpocarmor aBa 00OBIYHBIX «HA€aJbHBIX» (20COJIOTHO CHMMETPHYHBIX) UI'DATBHBIX KYOHU-
Ka. BpIUucauTE BEPOATHOCTH BBIAJEHUSA IIECTH OYKOB HA KaK/J0W M3 BEPXHHUX I'DaHei
9TUX ABYX KYOMKOB.

Pewerue:

ITycte A — coOBITHE, IPUM KOTOPOM HaA BepPXHHUX rpaHAx 000MX KyOMKOB BBINIAJaeT
yucao 6.

ITockonbKky KYOHMKH <«HIeajlbHBIE€», TO BbINIaJeHUEe HA BEPXHHUX IDAHAX KaMKIOTO U3
HHUX OZHOTO M3 IIECTH 4YHCces COOBITHS PABHOBO3MOYKHEIE, H MBI MOMKEM BOCIIOJIb30BATHCH
KJIACCUYECKOH CXeMOH OoIIpejesieHHud BepOsATHOCTH.

1. Brauane ompemenum oOIee U0 N BOBMOMKHBIX MCXOXOB HOpH GpocaHUU ABYX
KyOuKoB. [[JIg 3TOro BLIYMCIMM YHCJIO0 BCeX KOMOMHAIMK, KOTOPBIE IPH 9TOM MOTYT BO3-
HHAKHYTb.

Ecan Ba nmepBom KyOMKe BhIIamaeT 4HCIO0 1, TO BCEr0 MMEETCA IIECTb PA3IHYHBIX
BAPHAHTOB BBINTAJEHHA ABYX KYOMKOB, TAK KAK Ha BTOPOM KyDHKe MOIYT BBINACTL UHCJIA
or 1 go 6.

AHaJOrAUHBIN BRIBOA MOMKHO CARJIATEH U NPU BHEITAJEHUNA HA TepBOM Kybuke uucen 2, 3,
4, 5 1 6. B urore Mb1 mosryuaeM 36 BOSMOMKHBIX BADHAHTOB BHITTaJeHUA KyOUKoB (puc. 18).

CraemoBaTensHO, n = 36.

1:1(1:2(1:3(1:4|1:5]|1:6
2:1|12:2(2:3|2:4|2:5]|2:6
3:1/3:2(83:3|3:413:5|3:6
4:1/4:2(4:3|4:4|4:5|4:6
5:1/56:2/5:3|56:4|5:5|5:6
6:1/6:2(6:3/6:4(6:5|6:6| Puc. 18
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2. BraronpuATHBIA HCXO04, DM KOTOPOM Ha 000MX KYGHKAX BBIIAZAET IIECTh OYKOB,
BO3MOJKEH TOJIBKO B oAHOM ciiyuae. Iloatomy n (4) = 1.
3. BeposaTHOCTE cOOBITHSI A paBHa OTHOINEHHUIO N (A) K n:

Omeem: npu 6GpocaHUH ABYX KYOMKOB BEPOATHOCTb BBIMAJEHUA IIECTH OYKOB Ha KarK-

IOW M3 MX BEPXHHAX IpPaHell paBHA 36

B mocrenyromeM Ans KPaTKOCTH I10J MrPaJbHLIMH KyOHKaMH MbI OyJeM IOHHMATb
0OBIYHbBIE «HAEANIbHBIE» UTPAbHBIE KYOUKH,

3amaua 2. |
Bpocalor aBa urpanbHeIX KyOuKa. Beluncaure BepOATHOCTh BBINANCHUA HA BEPXHUX
rpanfax aTHux KY6HKOB B cymme BOCBMH OYKOB.

Pewenue:

ITycte A — coObiTHE, IDH KOTOPOM HA BEDXHHUX rpaHAX 000MX KYOMKOB B CYMME BBI-
IajaeT BOCEMb 09KOB. IIOCKONBKY BepOATHOCTH BERINAJEHUA HA BEPXHHUX I'DaAHAX KYOHMKOB
OJHOI'O M3 LIeCTH 4YHCeJI pPaBHBI, TO MbI MOJKEM BOCIHOJIB30BATHECHA KJACCUYECKOM CXeMoi
onpegesieHuA BEPOATHOCTH.

1. O6i1ree uHCIO 1 BO3MOMKHBIX MCXOAOB NIPU OPOCAHUY JBYX KYOHMKOB MBI BEIYHMCININ
B 3agade 1, oHO paBHO 36:

n = 36.
2. Jlnsa Toro uTo6Bl ONpeNeTNuTh YNCI0 OJArONPHATHBIX MCXOAOB, COCTABUM TaAOIMILY

BO3MOYKHBIX MCXOA0B IpH OpOCAaHHMM ABYX KYOMKOB M BBIAEIHM B HEH Te ciaydau, B KOTO-
PBEIX CyMMa OYKOB Ha JABYX KyOMKax paBHa BocbMH (puc. 19).

1:111:2)1:3|1:4(1:5|1:6 1:1)1:2|1:3[{1:4|{1:5|1:6

2:112:2|2:3|2:4|2:5|2:6 2:112:212:3|12:4|2:5(2:6

3:1|13:2|3:3/3:4/{3:5|3:6 3:1|3:2(3:3|3:4/3:5(3:6

4:1/4:2|4:3/4:4(4:5/4:6 4:1(4:2(4:3(4:4(4:5(4:6

5:1(5:2|5:3|5:4|/5:5/5:6 5:1|6:2|5:3|5:415¢t5!5:6

6:1/6:2|/6:3/6:4/6:5/6:6 6:1/6:2|6:83/6:4/6:5(6:6
Puc. 19 Puc. 20

Mgl BUAMM, UTO CYMMa OYKOB Ha ABYX KyOMKax paBHa BOCBMH B IATH cayyaax. Cie-
JIOBATEeJIbHO, YMCJI0 OJAarOnNpUATHEIX MCXOAOB JJiA cOOBITHA A paBHO O:

n@)=5
3. BeposarHoCcTb cOOBITHA A paBHA OTHOWIEHHIO 1 (A) K n:

_mA) _ 5
P(4) = == = 2.
Omeem: npu OpocaHUU JABYX KYOMKOB BEPOATHOCTH BBRIMAJEHHS HA BEPXHUX I'DAHAX
B CymMmMeé BOCBMH OYKOEB paBHAa 326.

3amaua 3.
BpocaloT 1Ba UrpaJbHBIX KyOMKa. BEIYMCIHTE BEPOATHOCTH BHINAAEHUS HA BEPXHHX
rpaHfax aTHUX KYOMKOB B CYMMe JECATH OYKOB.
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Pewerue:

Ilyets A — coOpITHE, IPH KOTOPOM HA BEPXHHMX rpaHAX 000MX KYOMKOB B CYMMe BbI-
najaer JecAaTb OYKOB.

Pemas 3ajauy aHaJOTMYHO 3azade 2, nojaydaem, uro n = 36, a n (A) = 3 (puc. 20).
IToaTomy BepoaTHOCTE coObITHA A Oyjaer paBHA:

Omaem: npu 6GPoCAHUH ABYX KYOUKOB BepOATHOCTH BHINAJAEHUS
1
Ha BEPXHMX IDAHAX B CyMMe JeCATH OUKOB PaBHA 5.

CpaBHuBasa pemeHusd 3agad 2 u 3, 3aMeTHM, YTO BEPOATHOCTHU
BBRINAJEHUA HA BEPXHUX I'PAaHAX KYOHKOB pPas3iIUYHEIX CYMM He
COBIIAAIOT. A 3HAYUT, HAHHBIE COOBLITHUSA He ABJAITCA DPABHOBO3-
MOYKHBIMH.

_ni4) _3 _ 1
PA)= =" =36 12

760' a) 3agyManu OTHO3ZHAYHOE HATYpaJbHOe umuceso. HalguTe BeposITHOCTEL TOTO,
UTO COYUANHO HA3BAHHOE OJHO3HAUHOE HATYDPAJLHOE YHCJIO0 OKaXKeTCcHd PaBHLBIM
3aIyMaHHOMY.

6) 3agyManu ABY3HAUHOEe HATypadbHOe umncio. Haliaure BepOATHOCTH TOr0, 4TO CIY-
YalHO Ha3BaHHOE ABY3HAYHOE HATYDPAJIbHOE YHCJIO OKAMKEeTCA PABHBLIM 3aVMaHHOMY.

B) 3aaymMaiau TpexsHauHoe HAaTypalbHoe unciao. Halinure BepOATHOCTHL TOTO, YTO CIY-
JaiiHO HA3BAHHOE TPEeX3HAYHOEe HATYpAaJIbHOe YHCJIO OKAKeTCH PABHBIM 3aAVMAaHHOMY.

a) BpocaioT 1Ba HrpajJbHBIX KYOHKa. BRIYHCINTE BEPOATHOCTE BRINAJIEHUA HA BEPXHUX
rpaHAx 3TUX KyOUMKOB B CyMMe ILATH OYKOB.

©0) BpocaioT gBa UrpanbHBIX KyOMKa. BeIUHUCINTE BEPOATHOCTh BHINAJEHUA HA BEPXHUX
rpaHsax aTUX KYOMKOB B CYMMeE CEeMW OYKOB.

B) IlpennosxuTre cBOM crocod BBIUMCIEHUSA BEPOATHOCTH CJIAYYAMHOIO COOBITHA B CIIY-
yafgx, KOTJa BCe HCXOJbI PABHOBO3MOKHBIE. CpaBHHTe ero ¢ KJacCH4YeCKOH cxeMoii
BBIUKMCJIEHUS BEPOSTHOCTH, PACCMOTPEHHON Ha cTp. 176 yuebHUKA.

r) Kak uameHseTcd cyMMa OYKOB Ha BePXHUX I'DAaHAX ABYX KVOMKOB IIPH UX OZHO-
BpeMeHHOM Opocaswm? SIBIAIOTCA M PAaBHOBO3MOJKHBEIMH KMCXOJZAaMH BBINAJeHHE HA
BEPXHUX IPaHAX ABYX KYOMKOB B cymMMe 3 04KOB M 6 04ukoB? 2 oukoB 1 12 oukoB?

Bpocaror nBa urpagpHBIX KyOHKa. BeiunciuTe BEPOATHOCTH TOTO, UTO:

a) cyMMa OYKOB Ha BEDXHHX I'DaHAX HedeTHas ¥ Ha OJHOM M3 KYOMKOB BBIIAJIO 4 OYKA;
6) cyMMa O4YKOB, BBINABIIAX HA BEPXHHUX I'PaHAX, He Goublie 6;

B) CYMMa OYKOB, BBIINABIINX HA BEePXHHUX IPAHAX, He MeHbIe 5 U He Dosbiue 8;

Ir) cyMMa BBIDABIIMX HAa BEPXHHUX IPAaHAX OYKOB paBHA NATH, a MOAYJb Pa3HOCTH
OUYKOB PaBEH TPEeM;

JI) cyMMa BBITABIIMX Ha BEPXHHUX IDaHAX OYKOB pPaBHA CEMH, a MX NMPOU3BEIeHHE
PaBHO JIECATH.

a) Caxap u caxapHas myapa 0bLIH pacdacoBaHbl B OJMHAKOBbIE MEINKH. B MalIuHy
sarpyauau 40 memxoB ¢ caxapom u 10 mMemkoB ¢ caxapuoit nyapoii. [Ipn nepesoske
MEIIKH IepeMellaJnch, a OAWH MeIUOK OBl yTepsH. BEIUmcauTe BEepOATHOCTH TOTO,
YTO OBLT yTepsH:

1) MemIok ¢ caxapom; 2) MeLIoK ¢ caxapHOH IyApOH.
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180

0) Kasxayio ua 33 OyKB pyccKoro aad)aBuTa 3alMCHLIBAIOT HA OTAEJLHONW KAPTOYKE U
KapTo4YKH TIATEJIbHO NepeMelIuBaioT. BeIunc/JIuTe BEPOATHOCTH TOT'O, YTO IIPH BBI-
TACKMBAaHMM OJHOHM KapTO4YKH Ha Hell Oyzer HanucaHa: 1) riacHas Oyksa; 2) ogHa U3
oyks cioBa «MATEMATUKA».

B) Ha aksamene 1o ucropuu 45 ouneros. CoHsa He ycIlesa BEIVIHTE 5 GMiIeToB. Beryue-
JIUTE BEPOATHOCTHL TOr'0, YTO, B3AB 9K3aMeHAIMOHHBIM Omier Hayraj, CoHs BBITAIAT
O6uJieT, KOTOPHII OHA He YCIIEeJd BBIYYHTB.

r) B norepee 1000 Gusneros Oes Beiurpsima n 20 6uIeToB ¢ BRIATPHIIIeM. YeMy paBHa
BEPOATHOCTb BBIUTPATH B 9TY JIOTEPEI0, KYIIUB OAUH Ouer?

A1) ITupor pasjgennyuu Ha 15 KYCKOB, B ABYX M3 KOTODPEIX HAXOIATCA CIOPIPU3HI. YeMmy
paBHA BEPOATHOCTH MOJYYHUTh HHPOr C CHOPIPHU30M, B3AB KYyCOK IIAPOTa Hayram?

Ha mapax manucaser menste uyucaa or 1 go 100. Ilapsr mososXuamM B MeIIOK M Iie-
peMelnajgn, a 3aTeM, He I'igld B MeIIOK, U3 Hero BRITAIUIHN OAHUH nrap. BHT{HCJIHTE
BEPOATHOCTL TOTO, YTO YHCJIO HA BRITAIIEHHOM IIape:

a) penurca Ha 10; B) AeJIUTCA Ha 3 ¥ Ha T

6) mennred Ha 5; ') mpocroe.

a) B pax BBLIOKHWIHM KPACHBIH, CUHUHN M 3eJIeHbld mapbl. YeMy paBHA BepOATHOCTH
TOI0, YTO KPACHBIM M CHHHUM Iapbl OKAIKyTCA PALZOM?

6) Hayrax Beiopano uucjo or 1 go 400. Yemy paBHa BEPOATHOCTb TOTO, YTO OHO OKa-
JKeTcsA TOYHBLIM KBajgpaToMm?

B) U3 nutp 5, 7, Y cnyuailHEIM 00pa30M COCTABMIM TPEX3HAYHOE UHCJO, UCIOJb3Ys
Bce 1u(ppri. Yemy paBHa BePOATHOCTb TOTO, YTO MOJYyYeHHOE YHUCO0: 1) gennTed Ha 5;
2) paunHaercs Ha 77

a) Yemy paBHaA BEpOATHOCTH TOTO, YTO CJAVUAHHBIM 06pasoM BhIOpAHHOE JBY3HAUHOE

" yucs0: 1) coctouT B3 oAMHAKOBHIX nudp; 2) 6oasnie 35 u mesbine 527?

©) Yemy paBHa BEpOsITHOCTH TOTO, YTO TEPBas K€ KapTa, BhITAlEHHAA W3 0OBIYHOI
KapTOYHOM KOJIOABI, cofepikanieil 36 kapr, oxaskerca: 1) gamMoi; 2) MUKOBOM MAaCTH;
3) mamMoi, KOpoJieM HJIH Ty30M?

B) B Memok mosjoxkuiau dersipe OVKBBI: «O», «P», «M», «E». I3 memka ux BeITaAC-
KHBAIOT II0 OZHOH OYKBE M B3aIHCHIBAIOT BBHITAIIEHHEIE OYKBHI NOApPsAl. Yemy paBHa
BEPOATHOCTb TOTO, YTO B UTOre 3anucu noay4yurca ciaoBo «MOPE»?

a) Monety 6GpocaroT Tpu pasa HmoApsajx. BeluMcaAuTe BEPOATHOCTH TOIO, YTO «PEIIKa»
BBHINAJIET XOTA OBI ABa pasa.

6) B Kopobke sesxuT 6 pasHONBETHBIX 1IAPOB: KPACHBIN, CHHUM, KEJThIH, 3€JI€HbIH,
Oesiblil 1 yepHbiii. U3 Hee Hayrajg BeiOupaoT 3 mapa. Beraucaure BEepoOATHOCTEL TOTO,
YTO CPeJAH H3BJIEYCHHBIX LIAPOB OKAXKEeTCs CHHHMI Imap.

B) B xouBepTe 12 porokaprouex, U Cpeju HUX OJHA pasbicKuBaeMad. I3 Hero Hayrajg
BBITACKHBAIOT 7 (JOTOKAPTOUYEK. BLIUMCANTE BEPOATHOCTE TOTO, YTO CPEAH BHITAIIEHHBIX
doroKapTOUEK OKAMKETCH HYKHAS.

r) B sksamenanumonnbie 6usersl mo mareMaTiie BriIodeHs! 40 Bonpocos. Kaaeril us
AK3aMEHAIMOHHEIX OmieToB cogepskutr 2 Bompoca. ['omia, roToBsick K 5K3aMeHy, He
yeIes BEIYVUUTEL 5 BONpPocoB. BumeT oH B3An Hayran. BeluucauTe BepoOATHOCTb TOTO,
yro I'oure monagerca GuiieT, B KOTOpoM ofa BOIpoca OH He ycCIleJl BBIYUHNTD.
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I IIpounTaiiTe BRICKa3bIBAHUE U OIIPE/EINTE, NICTHHHO OHO MJIH JIOXKHO. ECIIH BhICKa-
3BIBAHUE JIOYKHO, OCTPOMTE ero OTPUILAHNE H AOKAYKNATE HCTUHHOCTH OTPUIAHASA:

ayVa bce@Qa>b:c—a>c—-b; B)Va,bce@ a<c:3b—2a = 3b— 2c;

6)da, b, c e N: 2a+ 3b= 6¢; r)daeZ:4a+3)=T7-3(a - 2).
C momompio anroputma Esxknunga maiaunte HOJIl uncen a u b:
a) a = 851, b = 2627, 6) a = 767, b = 253T; B) a = 2201, b = 3763.

Tpr KHHXKHBIX MarasmwHa Npuodpenu OTHHAKOBOE KOJHIECTBO
9K3eMILJISIPOB HOBOH KHMI'M HNONYJSAPHOro apropa. liepBbli
MarasvH KyIuJ KHAI'M B yunakoBkax nmo 20 mTykK, BTOpPOd — B
yIaxKoBKax nmo 15 mTyk, a TpeTHi — B YIAKOBKax 10 35 IITYK.
CKOJIBKO 9K3eMIUIAPOB MAHHOM KHHIY NPHAOOpEN KaKALIA Hu3
MAarasmHOB, ecJid 00Iee KOJIWYECTBO HK3eMIJIAPOB ObLIO MEHb-
nie 1300 mTyk?

JoxaxkuTe, 9TO:

a) a® + 7 ve zennrcd Ha 3 A JOO0ro mejoro YHEIa a;

0) ecau mesioe YACJIO @ He JEJUTCH Ha 5, To a’ + 4 gendrcs Ha 5.

a) IIpobka pacramynace Ha 2500 m. ABTOoMOOMIMCT, ABUTABUIMMCA 10 BCTPEUHOMN
noJjioce ¢o cKopocThio 60 KM/4, OTMETHJI, YTO IYTH OT HaYaja ¥ A0 KOHIa OPOOKH OH
npoexaJs 3a 2 MEHYTHL. C Kako# cpefHell CKOPOCTHIO JBHTAJIHCH MAIIWHEL B NpodKe?

6) Jisa moesjga BbIexXajil OJAHOBPEMEHHO HABCTPEUy APYTr APYTY M3 JABYX IOPOJOB,
Haxogamuxcsa Ha paccroasuu 420 km apyr ot apyra. CKOpocTE OZHOTO H3 IOE3H0B
paBHa 50 kM/u. YeMy paBHa CKOPOCTH APYroro Imoesja, ecii BCTPeYa COCTOMTCH Yepes
3,5 gaca?

B) 13 myEKTOB A M B, HaxoAAmMMUxca Ha paccToAHHA 135 KM APYT OT Apyra, BEIEXAIH
OZHOBPEMEHHO B IIPOTHBOIOJOXKHBIX HAIPaBIEHHUAX ABa aBromodmiamcra. CKopocTs
NepBoro apromobuaucTa paBHa 75 KM/4. C KaKoi CKOPOCTBIO eXaJ BTOPOH aBTOMODOH-
JIMCT, eCJi4 Yepesd 9 4acoB pacCTosiHAe MeXXKAY HHMH cTajio paBHO 1530 xm?

r) Mamuna JIIC noroHEANa MAIIMHY HADYIIKTENHd, ABHTAsCh CO CKOpocThio 110 km/4.
B mavase moroHEM paccTosHHE MeXKAY MAIIMHAMH DaBHAJIOChH 2 KM, a 4epe3d 15 MuH
NOTOHH paccToAHHe MexaAy HuMH crajyo 700 m. C Kakoil CKOpOCTHIO ABHTrajach Ma-
MIHHA HAPYIIATEJA?

VupocTuTe BHIpaXkeHHue:

a) 48 + 2(5(7 — a) — 3a) + 6a — 3(8a — (4a — 40)) — 3a — 8 + 21a;

6) ~(3(7x — 4y) — 5z — 9) — 4(0,5(4 — 2(3y — Tx) — 4(3x — Ty)) — 1) — 19x — 3(5x — Ty);
B) (5mn?) : (%mnl} - (=2m®nl) : (4mn®l) : (Bmn) - (In?).

Ha xoopauuaaTHO# nmiockocTd Oxy u300pasuTe MHOMKECTBO TOYEK, YAOBIETBODSIOIMINX
HepaBeHCTBaM:
a)bx +4<19; 3y + 7 < -8; B)-14 < 6x-8<10; -7 <8y +9<25

0)4x - 7>5;2y - 9< 1; r)-23<9x +4 <-5,-14 < 11y - 3 < 30.

6',"4—flmpmn, Twr, 4.3 181
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Jse noxpyru, Tansa u Mapuna, OTHPaBHJHCH OAHOBPDEMEHHO M3 ropojga A B ropox B,
OJlHA Ha BeJIOCHIIeJe, a Apyrad Ha MOTOIHKJe. Yepes HEKOTOpoe BpeMs 0KasaJioCh,
yTo ecau O0bl MapnHa npoexayia B 4eThIpe pasa OoJibiie, TO el ocTasoch ObI IPOEXaTh
B TPH pasa MeHbIIle, YeM ceiyac, u 4To ecan Obl Tana mpoexasa B TPH pasa MeHBIIE,
TO €#l 0CTANOCE OBl IPOEXaTh B UeThIipe pasa bosabmne, yeMm ceiuyac. Ha yem exana Tans,
eciy JeBoYKa, KOTOpas exajla Ha MOTOIMKJIe, Ilepe/IBHrajachk ¢ OoJbslnei CKOPOCTHIO,
yeM BeJlocUnenucTa?

Onpenennre, KaKOH NUPPOHA OKAHYMBAECTCA YHCJIO;

a) 46799704, 6) 59 34747, B) 999549, r) 777 TT7587 313,
PemuTte ypaBHeHHEe:

a)x*—-9x2+x-9=0; B) 52% + 5522 + 10z + 110 = 0;

6) y* — 6y* + 8y* — 48y = 0; r) 2¢' + 188 +7t* + 63t = 0.

@ Bpocaior gBa urpajiepBbIX KyOuKa. BelumcauTe BepOsAATHOCTH TOTO, YTO:

a) Ha BEPXHHX IPaHAX 3THX KyOHMKOB BhINAJIO B CYMMe YeThIpEX OYKa;

0) cyMMa OYKOB HA BBINABIIHWX I'PAHAX YETHAA U HA ONHOM K3 KYOHMKOB BBIIIAJIO 5 O9KOB;
B) CYMMAa OYKOB, BHEINABITAX HA BEPXHHUX T'PAHAX, He Dombire 7;

r) cyMMa OYKOB, BHINABIIAX HA BEePXHHX I'PDaHAX, He MeHbIOe 4 U He Oosbire 6;

Jl) cyMMa BHEINABIIMX HAa BEPXHMX IDAHAX OYKOB PaBHA CEMH, a MOAYJb HX PA3HOCTH
paBeH IATH.

e) CyMMa BBINIABIIHAX Ha BePXHHMX I'pPaHAX OYKOB paBHa IIeCTH, a4 UX NPOM3BEJEeHHE
PaBHO BOCBMH.

a) Kaxayio us 33 6ykB pycckoro ajdaBuTa 3alHCBHIBAIOT HA
OT,[[EJ'[BHOﬁ KapTovyKe H KapTOYKH TIIATEeJIbHO IepeMelllnBarT.
BrruncauTe BepOATHOCTH TOTO, YTO IPH BHITACKHUBAHUHM OXHOM
KapTOYKHW Ha Hell Oyjaer HanmMcaHa:

1) cornacHass OyKBa;

2) onua u3 6yks ciosa «CTATUCTUKA».

6) Ha sksamene no Jgurepatype 45 OuyeroB. Baca He ycuen
BeIyunTh 6 6uneTor. Berunciure BepoOATHOCTH TOTO, UTO, B3AB
SK3aMeHAIIMOHHEIN Ouner Hayraj, Bacsa BosdpMeT 6mMieT, KOTO-
PBIii OH yCIeJ BBIYYHTH.

Ha mapax sanucassl nesybie yncaa or 1 go 100. [Ilaper nosmouin B MEIIOK U ITe-
peMemmayiu, a 3aTeM, He risjisi B MeIIOK, OAWH IIAD BHITALN[MIXA U3 Hero. Buramcaure
BEPOATHOCTH TOTO, YTO YHMCJIO HA BBHITAIIEHHOM IIIape:

a) menurtcs Ha T; 0) meauTca Ha 5 U Ha 4.

a) B pAx BBUIOMKHJIMA TPH MHUPOKHBIX: 9KJEpP, KOP3UHOYKY M Ouse. Yemy paBHa Bepo-
ATHOCTH TOTO, YTO dKJEp U OM3e OKAKYTCA PALOM?

0) U3 uudp 3, 4, 8 cayyailHEIM 00pa3oM COCTABHMJIM TPEX3HAYHOE YMCJIO, HCHOJIb3YH
Bee nudpel. YemMy paBHA BEpPOATHOCTH TOTO, UTO IIOJYYEHHOE YHCJO:

1) nenurcs Ha 2; 2) mauuHaercs Ha 87
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a) Yemy paBHA BEpPOATHOCTH TOI'0, UTO CJYUAUHBIM 00pasoM BhIOpaHHOE TPEX3HAUHOE
9uca0: 1) cocTouT M3 TpeX ogMHAKOBBIX mudp; 2) 6oabme 121 u messme 1487

0) B Melox moJOoKHIH OATh OVKB: «E», «Y», «A, «M» 1 «T». I3 Memka ux BeITAC-
KHBaIOT [0 OHOW OyKBe M 3aIMCEIBAIOT BhITAllleHHBIE OYKBBI moap#azx. Yemy paBHa
BEPOSATHOCTH TOT'0, YTO B MTOre 3amvcH moaydutcsa cyioBo « MEUTA»?

a) Monery 6pocarorT ABa pasa moapsj. BrIumciauTe BEPOATHOCTL TOr'O, 4TO XOTHA OBI
OWH DPa3 BHINAJET «Opei».

6) B xopobke JeXHAT 5 Pa3HOIBETHLIX KapaHAAIIed: CHDeHeBbId, CHHWI, 3eJIeHBIH,
KpPacHBIA H opam)xeBblii. M3 KopoOku Hayraj BeiOHpaioT 2 Kapapjama. BerawciauTte
BEPOATHOCTDb TOT'O, YTO CPeAX M3BJIEUEHHBIX KapaHJIAlleid OKarKeTcd 3eJeHBIN.

B) B xoHBepTe 14 OTKDBITOK, W cpeAd HUX ojHA HyskHad. M3 KoHBepTa Hayrajg BbI-
TACKHBAIOT 6 OTKPHLITOK. BEIYMC/IKHTE BEPOATHOCTH TOIO, 9TO CPEAH BBEITAIEHHLIX
OTKPBITOK OKaXKeTcs HY:KHasfd.

r) B sksameHanuoHHBIEe OWIeThl 1o (pu3nKe BKIAOYeHbl 60 Bompocos. Kasknwrii wua
9K3aMEeHAIlMOHHLIX OMJIETOB COAEPIKUT 3 BOmpoca. AHTOH, T'OTOBSICH K 3K3aMeHY, HE
ycIeJs BEIYYHTH 7 BOIPOCOB. BeIYHCINTE BEPOATHOCTH TOrO, 9YTO, B3AB dK3aMEHAIIOH-
HBIA OmiteT Hayrajg, AHTOH BBITAIUT O6HMJIeT, B KOTOPOM BCE TPH BOIIPOCA OH HE yCIeJ
BEIYIHTE.

C nmomompio anropurma EBkiuaa maiigure HOJL aucen a u b:

a)a = 533, b = 1517; 6) a = 1411, b = 1909.

YeTksIpe KMOCKA 3aKa3ajJ¥ OJAMHAKOBOE KOJHWUYECTBO HK3EMILIAPOB OJHOIO M TOIO 3Ke
sxypHana. [lepBelii KMOCK 3aKasall 3KYPHANBl B ynakoBkax mo 14 mTyk, BTOpoi — B
ynakoBKax mo 21 mryke, TpeTHH — B yIIaKOBKax 1o 42 IMTYKH, 4 4eTBePThEIH — B yIa-
KoBKax no 28 mryk. CKOJIbKO 9K3eMIUIAPOB JaHHOTO JKYpHaIa NpHoOpes KasKIbli U3
KHOCKOB, eciu 00m1ee KOJIMIECTBO 9K3eMIIApPoB 6610 meabme 400 mTyk?

Hokasxkure, uro a® + 3a ains moboro mesoro umesaa a aubo Aeanrtesa Ha 4, 6o mpH
neneHnd Ha 4 maeT ocTaTok 2.

a) KomonHa memMoHcTpaHTOB pacranyiack Ha 800 M. Benocunemwcer, JBUTaBIIMICSH
HaBCTPeYy KOJIOHHE €O CKOpocThio 10 KM/4, mpoexas OT Hauaja | JI0 KOHIA KOJOHHBI
sa 4 muHyTHl. C KaKoi cpejHEl CKOPOCTHIO ABMIAJach KOJOHHA JIEMOHCTPAHTOB?

6) /IBe DJIeKTPHYKH BBIEXaJH OJAHOBPEMEHHO HABCTPEYY APYT APYTY ¢ ABYX CTAHI[MIA,
HaXOZAIMMXCA Ha paccToaHud 22,5 kM apyr ot apyra. CpegHas CKOPOCTL OHOH dJIeK-
Tpuuku paBHa 40 kM/4u. Yemy paBHa cpefiHAA CKOPOCTH BTOPOI 3JEKTPHUYKH, €CJIH
OHH BCTpeTaTcs 4yepes 15 Mmun?

B) U3 nyHKTOB A M B, HaXOomAMMXCA HA PACCTOAHMUH 12 KM APYr OT ApPyra, BHEINLJIA
OZJHOBPEMEHHO B IIPOTHBOIIOJIOIKHBEIX HATIPABJEHHUSX Ba memexosa. CKOpoCcTs mepBo-
ro memexoza paBHa 3 KM/4. C KaKo#i CKOPOCTBIO IIEeJ BTOPOH NEHIeXo[, eCJH depes
2 waca paccTosiHHE MeKJy HHUMH cTajio paBHO 28 km?

YnpocTuTe BhIpAXKeHHE:

a) ba + (2(3 — 3a) — 4a) — 7a — 5(3a — (6a + 3)) — Ta — 12 + 9a;

6) 4(2x — 3y) — 6z — 8 — 2(-7 - 9(y — x) — (6x — 9y)) — 4 — 6x — 4(2x — 5Y);
8) (7pg°) : (épqr) * (=3p%qr) : (=63pg'r) : (pqr’) - (qr’).

183
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789' Ha xoopAuHATHO# MIocKocTH OXy H300pasuTe MHOKECTBO TOUEK, YAOBIETBODSIOMIAX

HepaBeHCTBaM:

a) 3x + 7> 28; by — 3 < —18; 6) -11<2x-9<7; -14 < 6y + 4 < 28.
Pemure ypaBHeHHE:

a) x3 — bx? + 2x — 10 = 0; 6) 2y* — 8y* + 3y? — 12y = 0.

OnpeneanTe, Kaxkoit nudpoit OKAHYUBAETCH YUCIO:

7?52. 295
v .

a) 7523325 6) 95 2177

Pemiure HepaBeHeTBO [ X —a |+ |x—-b|<|x +c|:

b= (875 - 33 + 42 - 8.0): (15 - L)
c=(1%-£+5$:§—1):(2é—1+1%).

O
o Hmeercss 17 umcen, paBHbIX 2,3, u 19 uucen, paBubix 2,33. MoxkHO nu HX

pasOuThL Ha ABe CPYNOIEI TAK, 94TOOBI CyMMa YHCeJ B OJHOU IPYIIE PaBHSJIACH
CyMMe 4YHCeJ B APYroi rpymme?

R
!793 JBa mroBLa crapTOBaj¥ OQHOBPEMEHHO OT 0gHOro OoprHKa DacceiiHa M CTAJM ILIABATH

0 OAHOH JOPOXKKe Bliepe] U Hasaj 0e3 OCTAHOBKH JI0 TOT'O MOMEHTAa, IMOKa oba omHO-
BPEMEHHO He OKa3aJIHUCh y Toro 6OpTHKa, 0T KOTOporo craproayiu. IlepBriil nporisiBan
OT OJHOT'O KOHIA OacceiiHa 1o Apyroro 3a 3 MUHYTEI, 8 BTOPO# — 3a 5 MuHyT. CKONBKO
pa3 3a BpeMs 3TOro ILUIABAHWSA NMepBhIM 1aoBern oborxan BToporo?

3amauu a8 caMOKOHTpoas K I'nase 7
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a) diar cocTaBJieH M3 YeThIPeX OJMHAKOBBIX BEePTHKAJbHBIX MOJOC Pa3HBIX I[BETOB.
CKOJIBKO Pa3IWYHBEIX (DJIaroB YAOBJIETBODPAIT 9TOMY YCJIOBHIO?

0) CroJBKO PasJIUUYHBIX NSATU3HAYHLIX YHCEJ, HUMPLI B KOTOPHIX HEe IHOBTOPSIOTCSH,
MOKHO cocTaBHThL u3 uubp 7, 9, 3, 2, 1?7

a) B maETepHET-MarasuHe npojgaercsa 17 Mogesieil KOMIBIOTEPOB U 8 MOJeJIell IIPUHTEPOB.
CronbKuMHE cnoco0aMyu MOYKHO KYIHTH B 9TOM MarasmHe KOMIIBIOTEDP M IPHHTEP?

6) ¥ Katu mMeroTca mecTh pasjndHbIX 3HAYKOB. CKOJBKAMH cnocof0aMu OHA MOMKET
IIOJIOKUTH BCE 3TH 3HAUYKH B PsAL?

B) CKOJIBKO Das/IHUHBIX IIeCTH3HAYHBIX mapojei u3 0ykB A, B, C, D, E, F M0XHO
COCTaBUTh, €CJIM OYKBBI B IIApOJie HE JOJIKHBI IOBTOPATHCA?

a) B menio kade 7 Bumos Kode, 5 BHIOB NHUPOKHBEIX U 6 BHIOB MOopokeHoro. CKOJb-
KHMH CIIOcODAMH MOIKHO 3aKasaTh B 9TOM Kade xode ¢ MUPOKHLIM U MOPOMKEHBIM?
0) CroabkumMu cronocobaMu MOKHO BbIOpaTh W3 9 JeTeKTuBOB, 11 KiaccHyecKHX
Npou3BeAeHUl U 7 KHUT 0 NPUKJIOYEHHAX TPU KHUTH! JETEKTHB, KJIACCHYECKOE
MPOU3BeJeHNe ¥ KHUTY 0 MPHKIOYEHUAX ?
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a) CKOIBKMMH cIIoco0aM# MOYKHO Pa3MEeCTHUTh B OJHOM PAAY TPH OYyTHUIKH MUHEDAJIb-
HOHM BOABI X YeThIPE ra3MPOBAHHBIX HAIHUTKA TAK, 4YTOOBI BCe OYTBHIIKKA ¢ MAHEPAJIBHOH
BOJOH CTOAMH PAAOM?

6) CKoJIBKO NMIECTH3HAYHBIX YHMCEJ, KPATHBHIX 4, MOXXHO
cocraBuTbh u3 nudp 3, 4, 5, 6, 7, 8, ecau nudpsr B uc-
KOMOM 4YHCJe He MOBTOPSIOTCA?

a) CKONBbKO CYIECTBYET YeTHIPeX3HAUHKIX YHUCEN, B 3alHCH
KOTODPBIX BCTPEUalTCA TOJAbKO mudpwr 2, 3, 5, 7, 8, 97

0) AndaBuT TY3eMHOro IJIEMEHH COCTOUT M3 OVKB «A»,
«B», «0», «¥». CoBOM B 3TOM fA3BIKe ABJAETCA Jirobas
IOCNe0BaTeIFHOCTE M3 IecTH OykB. Kakoe MakcuMans-
HO€ KOJIMYECTBO CJIOB MOYKeT ObITh B s3BIKE 3TOr0 Ty3eM-
HOTO ILJIEMEeHH?

a) Homepa kBapTHD B JOMe COCTOAT He GoJsee ueM M3 Tpex IuGp A He comep:KaT MudphI
0, 7 u 8. Moxer au B aToM gome ObITH 400 KBapTup?

6) UsBecTHO, uTO KO ceiidha sBIAETCA IMOCIIEN0BATEILHOCTRIO UMD ANUHONK He Holee
YeTbipex CHMMBOJIOB. CrosbKO CylieCTByeT BAPDHAHTOB TAKOT'O RO,I[&?

B rabiune npuBejeHO paclMcaHHe BbLIeTa aBuapercoB ua3 aspounopra omopenoso
(Mocksa). Ilpuier Bcex YKasaHHBIX PeHCOB IPOMCXOAHUT B JAeHb UX BhIJETA.

Pacnucanue BhIIeTa aBHapeicos u3 asponopra omonenoso (Mocksa)

Ilymxr EasnaveHEs Bpemsa BeLIeTa Bpemsa npuirera
(MOCKOBCKOE) (MockoBCKOE)

BnagusocTok 05:00 13:45
AbGaxan 07:15 11:45
HoxeBck 09:55 12:00
Byxapa 10:25 14:15
Tenenmxnk 12:05 14:00
Kaparauzga 16:10 19:40
Kpacrosapck 18:20 22:50
MarauToropck 20:30 22:40

Ilonesysce npegcraBiieHHON HHGOPMAIlHEH, ONpEIAeanTE:
1) B xoropom uacy oTnpasasiercsa peiic B Iesenmruk?
2) Yemy paBHa JIHTEILHOCTH mosieta B Kaparammy?

3) Kakoii peiic nMeeT HAUMEHBLIYIO JTUTEJBHOCTD MOJIETA U YEMY PaBHA AJTHTEIbHOCTh
aToro moJaera?

4) B xakom peiice ANATENIBLHOCTE MoJieTa HAUGONBIIAA W YeMy OHa paBHAa?
5) Kaxoii peiic gyurea 2 gaca b Muu?

6) B kakwue roposa Hamo JereTh Oojabliue 4 uacoB, HO MeHbIIe 8 yacos?

7) Ilonrer B Kaxue ropoja sanumaer Gonee 6 uacos?

ITocTpoiiTe cTonb4aTyio ARArpaMMy, MJLIIOCTPUPYIOIIYIO 3aBUCHMOCTE AJIATEIHHOCTH
nojera OT BbIOPAHHOTO NYHKTA HA3HAUEHHS.

T—Terepcon, T KA., 4. 3 185
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802' B Hureprere Obli HpOBEHAEH COLMOJOTHUECKHUI OMPOC, NOCBAMIEHHBIH KOJIIEKIIMOHU-

poBanuio. IlocrpoiiTe Kpyrossie amarpaMmsl, WJLIIOCTPAPYIONIHAE Pe3yJIbTaThl, MOJIY-
4YeHHbIe ITOCJIe aHAJIH3a OTBETOB YYACTHHKOB OIpOCA.

a) Bonpoc: Y70 Bbl KoIeKImoHUpyeTe?

BapuaHT oTBeTa nOJI.,ﬂ phIOpaBmIX
OAHHEII BAPDUAHT OTBETA
MoseTs! 20%
Mapxu 15%
Kaprunsr 10%
Hpyroe 25%
Huuero 30%

6) Bompoc: ITouemy I0aM CTAHOBATCS KOJLIEKIIHOHEDAMU?

Honsa BeIOpaBIIAX
BapuanTt orBera -
JaHHBIA BAPDHAHT OTBETA
Yr00BI OTBJIEYBCH, OTAOXHYTH 45%
Yrolb! PACIIMPUTEH CBOM KPYro30p, Y3HATH HOBOE 40%
Yr0o0bl, BIOMKUB JeHLIH celiuac, MOJYIUTh 10%
Aoxon B Oyayuiem
5%
Ilpyroe

B rabnniie npuBegeHsl JaHHBIE 0 ITPOU3BOcTBe B Poccuiickon Menepanuu aBTOMaTH-
YeCKHX CTHPAJBHBIX MaIuH (B Teic. mTyK) B 2001-2008 rr.

Toxn 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
S 3,6 |169,3|197,4 | 287,9 | 434,1 |1022,1(1794,3 |2067,7
CTHDPAJIbHbIE MAIIIHHbI

B pesyabTaTe aHaaN3a OpPeACTAaBJIeHHON MH(POPMAIUX OBIJIN BBIYHCIEHBI CJOEVIOIIHe
CTATHCTH4YECKNEe XapaKTepPHCTHKM:

a) 3,6; 0) 747,05; B) 2067,7; r) 2064,1; ) 361,
Ortpep;enn*re, KaKyi0 CTATHCTHYECKYI0O XapaKTepHUCTHUKY MOIIH BEIYHMCIIATE B KaXJI0M
M3 IYHKTOB.

a) B Teuenue yueOHOro rogma Mumia HECKOJIBKO pa3 y4aCcTBOBAJI B COPEBHOBAHUAX IIO
6ery Ha 500 M. ITo mToram Bcex cOpeBHOBAHUI OH IMOKA3aJ CJIEAYIOIIHE Pe3yJIbTAThI:

PeayiabraTr 1,5 vun | 1,45 mun | 1,4 mun | 1,35 muu | 1,3 mur | 1,25 mux

Konuuectso pas 3 2 8 8 3 1

Haiigure cpeguuil peayabrar Mumuy mo 6ery Ha 500 M (¢ TOYHOCTBIO IO COTEIX MHHY-
ThI), MOJY, Pa3Max U MeAWaHy MpPeICTABJIEHHOTO YUCJIOBOTO Hadopa.

6) Cemn apyseit, Cama, Koxs, Cepesxa, Ilerss, Kocrs, fluma u UBan, cobupanu B Te-
yenue rojga mocrepel. Cama cobpan 7 mocrepor, Konsa — 9, Cepexxa — 12, Ilera — T,
Kocra — 7, Iluma — 14, a UBan — 16. Hajligure cpeanee apudMeTHueCcKOe KOJIUYECTBA
cOOpaHHBIX MAJHPYUKAMH MOCTEPOB (C TOYHOCTHIO JO EAMHHUIL), MOAY, PasMax U MeJAHaHy
[PEACTABIEHHOT0 YHCIOBOro Habopa.
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IIpy npoBegeHMH COLMOJOIHYECKOro onpoca ObLT 3azaH Borpoc: «KTo ABiseTca BalmuM
mobumeim pycckum nucaresem?» Orser «Hukosait BacunwveBuu I'oroab» BeIGpasu
280 uenoser. ITocye mojcuera OKas3ajaoCh, YTO YACTOTA AAHHOIO OTBETa CpeJH BCeX
OTBETOB, MOJYYEHHBIX HA JaHHEIM Bonpoc, paBHa 0,14. CKOJIBKO YeJ0BeK IPUHUMAJIO
yuactHe B 3roM onpoce? CKOJBKO YeIOBEK HA3BAIM APYTHX HucaTerei?

SABiAOTCA JTM PABHOBO3MOXKHBIMHU cOOBITHA A U B?

a) A: npu 6pocaHuY IBYX HACATBHBIX MOHET BhIMATA KOMOMHAIIUA «Opej» M «perlKa»;
B: npu OpocaHHAM ABVX HAEAJbHBIX MOHET BHIIAJNA KOMOMHALIAA «Opei» U «0peJi».
0) A: npy OpocaHMH HAEaJbHOr0 MIPAJBHOr0 KyOHMKa BEIIAA0 2 04YKa;
B: npu 6pocaHuy HAeaIbHOTO UTPAJBHOIO KyOMKa BBIIAIO 5 OYKOB.
B) A: ipu GpocaHMM UAEANTBHOI0 UTrPAJbHOr0 KyOHKa BBINAJIO YHCIIO, KpaTHOe 4;
B: npu 6pocaHuH MAeaNBHOTO UTPAJIbHOTO KYOMKA BHINAJIO YHCIO, He KpaTHoe Ha 4.
r) A: Baca yragan onay us 56 mudp, 3aragaHHBIX €T0 APYTOM;
B: Bacs He yragan oaHy u3 56 mudp, 3arafjagHblX ero Apyrom.
n) A: u3 48 sKsaMeHaAIIMOHHBIX OuneToB Mpa BeITaluaa c4acT-
JUBBIA aasA Hee Omaer Ne 7;
B: u3 48 sxsaMeHaMOHHLIX OHieToB Mpa BeITalUIa HECYACT-
JIMUBBLIA Ajsi Hee Omimer Ne 23;
e) A: Cama sriurpan 20 p. B MOMEHTAJNILHYIO JIOTEPEIO;
B: Cama He Bbiurpa 20 p. B MOMEHTAJBHYIO JIOTEDPEID.

Yemy paBHA BEPOATHOCTH:

a) KYUHATHh BBIMIPHILIHEBIN OHJIET JIOTEpEeH, €CJId HU3BEeCTHO, YTO KamkAblil 50-i1 Ouner
COAEPYKAT BLIATIPHIIL;

0) BBITAINNATEL Ha sK3aMeHe Omaer Ne 13, ecam Bcero ommeron 39;

B) B3ATH Hayraj HYXHYI0O KHUI'Y C IIOJKH, HAa KOTOpoi cTouT 340 KHUT;

I') yrazaTh OfHO YHCJI0 U3 T8;

1) BbIOpaTh, He riAasA, u3 20 pasHOIBeTHBIX IIAPOB IIap OIpPEEJIEHHOTO IBeTa?

BpocawT aBa MrpalbHbIX KyOnKa. BeIUHCIUTE BEPOATHOCTE TOrO, UTO:

a) cymMMa OYKOB, BBIIABIIMX HAa BEPXHHUX rpaHax Kybukos, paBHa 11;

0) cyMMa OYKOB HA BBINABIINX MPAHAX HEUETHAS, © HA OAHOM H3 KYOHKOB BEIITAJIO 2 0UKA;
B) CyMMa OYKOB, BBEINIABIIUX HA BEPXHHUX I'paHAX, He Goxemre 7;

r) cyMMa OYKOB, BEITIABNINX HA BEPXHHUX IPAHAX, He MEHbIIe 3 W He Donbmie 5.

a) Kaxxayio uz 33 OykB pycckoro andaBuTa 3a0UCBIBAIOT HA OTAEJBHOM KapTOUKe
M KApTOYKU TIIATEJBHO IMEePEeMEeIluBAIOT. BhluucauTe BEPOATHOCTH TOTO, YTO IPU
BBITACKMBAHUHM OJHOM KapToOuKM Ha Hell Oyaer HammcaHa: 1) oqHa M3 OYKB CJIOBA
«BEPOATHOCTDB»; 2) ogna us 6yks ciioBa « KOMBUHATOPHUKA ».

0) Ha sksamene 1o uH(popmaTuke 53 Ounera. AHApPe# He ycmesa BbIyYUTH 2 Ouiera.
BrryucianTe BepoATHOCTH TOrO, YTO, B3AB 9K3aMeHAIlMOHHBIM OMieT Hayraa, AHapeit
NOJYYUT OuiIeT, KOTOPHIA OH VCIes BRIYYNTD.

Ha mapax manucassl nensle yucaa or 1 go 100. Ilapsr MoJoKHUIN B MeIIOK U Iie-
peMemiany, a 3aTeM, He DIS/IA B MEIIOK, U3 HETO BRITAIUJHN OAMH IIap. Beluyucianre
BEPOATHOCTH TOI'0, YTO YHCJO Ha BBITAIIEHHOM IITape:

a) menurcs Ha 9; B) genurcs Ha 9 u Ha 2;
6) menutca ua 12; r) genutes Ha 11 u Ha 3.
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CpaBHHUTE UmMCIa:

239,208 814 815 100 108 8T 877

41 = 289’ 315 — 316’ 400 © 39%° 83 = 837"
a) MoropHas Jo/ka IIPH ABMIKEHUH II0 PeKe IIPOILIa PacCTOAHHE OT ropoxa A 1o ro-
pona B 3a 4 yaca, a Ha oOpaTHBIN NyTh e# moTpeboranock 6 uacos. Hatlinure coberpen-
HVK CEOPOCTH JABHIKEHHUSA MOTOpHOﬁ JIONKH, eCJIM CKOPOCTE TeUeHHA PeKH PaBHAJACH
3 km/4. Haiigure cpeHIOI0 CKOPOCTh ABHIKEHUSA JIOLKH.

0) Paccrosaue or Teepu no Huxkuero Hosropoma no BomHOMY TiyTH cocTaBiaser 810 kM.
3a Kakoe BpeMs IPOILJILIBET TeIIOXoA nyTh oT TBepu mo Huixaero Hosropoaa u
ofpaTHO, eciin coOCTBEHHAdA CKOPOCThL Telioxoga Oyzer paBHa 28,5 KM/4, CKOPOCTB
TeuyeHHA peKH paBHa 1,5 kM/4, a Bpemsa Ha octaHoBKH coctraBuT 20% or BCcero Bpe-
MeHU ABMKeHHA?

B) Crknan apesayioT 4 komnanun. Pacxoabl KaykAo¥ H3 KOMIIAHUHN HA OTOIJIEHHME CKJa-
. 2 .
na oTHOcATeS Kak 3 : 4,2 : 5 : 5 PaccumraiiTe cyMMy, KOTODYIO JOJIXKHBI 3AlLIATHTE 34

OTOIIZIEHME 3a allpesib 3TH YeThbIpe KOMIIAHMH, eCJIM H3BEeCTHO, YTO KOMIIaHHA, KoTOopas
ILJIATHT 3a 3JIEKTPOosHepruio Dosbule BceX, samiiaTtuia 3a aupenas 17 500 p.

r) IIpamoyronabHbIA yuacToK 3emMJyu u300pasKeH Ha ILIaHe, BBIIIOJHEHHOM B MAacCIITa-
6e 1 : 6000. Yemy paBHa peasbHaAA IJIOMIAAb 3TOTO YYACTKA, €CJH OOJBINAS CTOPOHA

4 -
NpSAMOYTOJBHUKA DaBHA Ha 1JaHe 5,6 cM, a MeHbIIIAd COCTABIAET 7 oT DoJIBIIen ?

) M EBecTOD BI0KMI cBOM cOepeskeHHMA Ha TPHU rojia B HHBECTUIIMOHHBbIE (QOHABI A U
B. B uuBectunuonusii houg A on nmomectun 100 000 p. mox 12% rogoswix, a B HH-
BecTunHOEHBIN (ox B — 120 000 nox 8% rozmosBeix. B Kakom M3 (OHIOB MHBECTOD
3apaboTaeT 0OJbIIE JeHer U HAa CKOJIBKO?

e) Kaxkyio cyMMy Je€HEXHBIX CPEACTB HYKHO IMOJIOKHUTH B 6aHK, UTOOB! IOJYUHTE Yepes
2 roga moxox B pasmepe 14 144 p., ecnu OaHK mpejiaraeT pasMeCcTHTEH BKJIAJEL IO
8% romoBBHIX?

;) Bo Bpemsa pacnpogakm nsliecoc cTas crouTh 4252,5 p. CKoJBKO CTOMI mbLIecoc
0 pacmpofa’ku, ecjiu pasmep ckuaku cocraua 30% 7?7

3) B mpomsBeseHHH TpexX d4uces IepPBBIH MHOMXKHTeab yBenuuuau Ha 40%, Bropoi
yMeHBIINIH Ha 65% , a Tpernii yeenrmunian Ha 20% . Kak M3MeHMJIOCE IIpOu3BeieHHe?

Cokparute Apo0b IPH JONYCTHMBIX 3HAYEHUAX NEPEeMEHHBIX:

a) 362’ - 81b%, 1y 2164’ — 108a* + 184 — 1,

6a + 9b ° 36a° — 12a + 1 ’
5) 202" = 110xy + 121y*, ) 6da’ — 276"
5x — 11y - ) 16a* + 12ab + 9%’

) 2x + 5y . o) 250° + 40ab + 16b*
B) 8x% + 60x% + 150x12 + 1255> 125a® + 64b6° °

-a) Pacnono:xure uucaa 21, 22, 23, 24, 25, 26, 27, 28, 29 B kieTKax KBajgpaTa pas-

mepoMm 3 X 3 Tak, urobel KBaApar crajn mMarmdeckuM. CKOJIBKO TAKHX KBAJPATOB
MOJKHO COCTABUTL?
6) Pacmonoxure unciaa 5, 17, 29, 47, 59, 71, 89, 101, 113 B KiaeTKax KBajapaTta
pasMepoM 3 X 3 Tak, 4ToOBl KBaJApaT CcTaj MarudecKuM. CKOJIBKO TAKHX KBaJpPaToB
MOXHO COCTABUTH?
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a) Yuaniuecsa BOCBMOTO Kjacca M3y4aioT 9 pasJuyHbIX npeaMeToB. CKOIBKNUMH CIIO-
cobamu MOMHO COCTABHTh pacnMCcaHHe YPOKOB Ha OJHH JAeHb Tak, tI'l'Oﬁl’:mI B 9TOT OEeHb
6bL10 6 pPasIMYHBIX YPOKOB?

0) CKOJIBKO PasiHUYHBIX MATH3HAYHBIX YHCEJ MOKHO cocTaBuTh w3 nudp 1, 2, 3, 4,
5, 6,7, 8,9, ectm mudpbl He MOryT DOBTOPATHCA?

a) CKONbKO HEYEeTHBIX HOMEDPOB, COCTOAIHUX He GoJiee yeM U3 OATH OHQP, MOXMKHO
cocraBuTh u3 uubpp 3, 4, 7, 8, 9?7

0) [Ina nyMepauuy sdeeKk B KaMepe XpaHeHHsA HCHOoJIb3yeTcs YeThIpe uudpss 5, 6, 7, 8,
MosxHO 18 ¢ MX TIOMOIIBIO 3aHyMepoBaTh 160 siueek, IOCTABHB B COOTBETCTBHE KaKA0H
fAveiiKe CBOe YETHOE UHCJIO, COCTOsIIee He Gojiee ueM M3 UeTHIpeX YKa3aHHBIX Hudp?

B) ABTOMOOHJIBHBIH HOMEpP HEKOTOPOT'0 roCyJapCTBa YCTPOEH cleAyIoNiuM obpasom:
HOMED HAYMHAETCH C OJHOM, ABYX HMJM TpeX OYKB, a4 3aTeM HAYT 4YeTbipe HUQpHI.
CKOJIBKO CYINecTBYeT aBTOMOOWJILHEIX HOMEPOB, KOTOPEIE OKAHUYMBAlOTCA Ha 9, ecnu B
andasuTe 3TOro rocygapcrsa 32 6VKBBI U B HOMepe MOT'YT HMCIOJIb30BATHCA BCE JE€CATH
apabckux mudp?

1) BapunatHas BeJOMOCTbh KOMIIAHHH, SAHUMAIOIEHCA NPOAaX el KaHIITOBAPOB, BbI-
TAATUT CIAEeAVIOIIHIM o0pasoMm:

3 o

rﬁ-—n U0 K uggﬁqtinm n]j:n ©HO K ngi;lqtinm
1 Anronosa B.B. 25 200 p. 6 Mutpoxuna A.A. 27 500 p.
2 Besokons C.T'. 32 400 p. 7 |IIpockypaxor B.II. 32 400 p.
3 | Baagumuposa I1.C. 15 600 p. 8 Coxparosa K.B. 105 200 p.
4 Epmos I[.K. 27 500 p. 9 Cyxanuos P.T. 36 900 p.
b Kamueuua B.B. 75 300 p. 10 Ymagoea M.H. 57 300 p.

a) BeraucanTe cpefHIOK 3apIiaTy, MOAY, pasMax M MeLHAaHY IIPeJCTABIEHHOTO YHC-
JoBoro Habopa.

6) Kaxoii crana 6b1 cpeqHAA 3apliarta, MOJAA, pasMax W MeJuaHa, eciu Obl BCE 3ap-
IIATEl YyBeJAUWYUIUCh B 4 pasa, ymeusmuiauchk B 1,2 pasa?

2) B HHTepHeT-MarasmHe IpogalTca TeJeBH30DHI IO CIeAVIONIHM IleHaM:

Mogenp Ne 1 2 3 4 ) 6 7 8
Llena 15840 | 19 400 | 20 900 | 30 150 | 21 100 | 22 500 | 33 550 | 19 400

a) BeruncnauTe cpefHIO IeHY TeJIEBU30pa B 3TOM MHTEPHET-MarasmHe, MOAY, pasMax
M MeIUaHy MpPeACTABICHHOrO YHCIOBOTO HAabopa.
0) Kakoii crana Obl cpefHSAA IeHA, MOJa, pasMax M MeAuaHa, ecjiu OBl Bce IeHbI VBe-
Jgugmauck B 2,4 pasa, ymMeHblumiIuch B 1,3 pasa?

a) Morery 6GpocatoT deTbIpe pasa MOAPsAL. BRIUMCINTE BEPOATHOCTH TOT'O, UYTO «OPes»
BBINIAZIET XOTHA ObI TPH pasa.

6) B sxsameHanumoHHBIE GuaeThl N0 Ouosiornu BKIlOueHbl 50 Bonpocos. Kamabiii us
SK3aMeHaIlMOHHBIX O6MaeToB copep:xut 3 Bompoca. Quer, roToBsACh K 9K3aMeHy, He ye-
IeJI BEIYUUTH 7 BOTIPOCOB. BhIuuciinTe BEPOATHOCTE TOTO, YTO, B3AB 9K3aMeHAIlHOHHBIH
buser Hayraz, Ouer moayduT 6miIeT, B KOTOPOM Bce 3 BOIPOCA OH HE YCIeJ BhIVUUTE.

189



Bagaun ana camokoHTpona no kypcy 7 knacca

3apaum ANS CaMOKOHTPONA No Kypcy 7 Krnacca

819

820

190

5 1 2 9 1 |

D-g-3 B-25-35 DO0T:(-002; %) 025: 5 n) 3,6 - (~5)
9 (1 _5 . (_a1). 1B . . 3 . 9. _4),

6) 55— 15 13 ( 33), e) -1,5 - (~0,06); a) (4 +0,75)- 2 x) (5,8 5) . 2.
Haiinure sHaYeHNE BHIPAKEHHUA:
a) 41 513 — 95 729 + 63 729 + 58 487; r) 423 - 190 + 190 - 77;
6)38 +23+64+37T+51+55+42+36+29+25 1)925:7—295:T;
B) (397 + 1168 — (197 — 432)) : (726 — 814 — (526 — 914)); e) 3% 2% : 2% : 2%;
x®) 2 : —+§ 9+11 6+6: 1——1— 2—

3.1 1 .39 (5 .1
3) 2 P 67g + e R 516)

(1,238 + 2,762) - 0,1

1) (4,37 - 3,12) - 0,8
(36,987 — 34,487) : 3,125

0,2 - (47,8 — 45,55) : 0,225;

+

13,0\ 1. o1 1,0 c8).,53_ 1.
R)((4625—18 25 2l £+ 25 1,25.6) 120 =k
1 (5 7). B ,
.n)( 0375) 5—(36—31—2).(0,358 0,108);
1 1 1 1 1 1
M oto-13 1317 "17-21 T21-25 " 25 29
1 1 1 1

Wi1-18718-25 725 32 " 32 - 39
ITocTpoiiTe MaTeMATHYECKYIO MOJENL U PELIUTE 3aauy:

a) Mnuna nomanoit ABCD pasua 54 cm. HsBecrHo, uto airuHa AB B 5 pas MeHblle
paccToAHHUSA MeXIY Ha4YyalloM M KOHIIOM JoMaHuoii, anuna BC — B 3 pasa Goabiie AB,
a gauaa CD — Ha 1 cm meHsbne, yvem AB. Yemy pasua aiauaa CD?

6) Beauunua nepsoro yria tpeyronbHuka Ha 30 rpagycos MeHbIIe BTOPOro, a JJIHHA
Tpersero — B 4 pasa Gosable, yeMm BTOporo. Haligure BeJnuuHy OOJBIIETr0 yrJja 3TOr0
TPeyroJIbHHUKA.

B) Bripyuka koMnaHuu 3a roj cocraBuna 974,8 reic. p. B nepBoM KBapTase BEIpYUYKA
opL1a Ha 56,1 TeIC. p. GOJNBIIE, YEM BO BTOPOM, B TperkeM — B 1,5 pasa Gonblue, uem
BO BTODPOM, 4 B YETBEPTOM ObLJIa PABHA CPeHEMY aPU(DMETHIeCKOMY BRIDYUKH MEPBBIX
Tpex KBapTayoB. CKOJIBKO AeHer KOMIAHUSA IOJYYUIa OT IIOKYNaTesieil B 4eTBEePTOM
KBapraje?

r) Ha cxiaanme gexxnaT 245 AmuKoB ¢ abpuxkocamu. VIX cpenHMii Bec HeTTo paBeH 10,3 Kr.
ITocye Toro Kak Ha ckaajn moctynuio eme 20 AMMKOB ¢ aOpUKOcaMu, CPEeIHUN Bec
HEeTTO AIMUKa ¢ abpukocamu cran paseH 10,5 kr. CKoJBKO KI aOpHKOCOB IIOCTYIHIIO
Ha CKJazn?
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@ IIpoBepbTe MPaBUIBHOCTD CJIENVIOINUX BEIBOAOB, HCIONE3YA AHATPAMME] Jityilepa— BeHHa:
a) Bce pernieHnaA HepaBeHCTBA X > T MOJIOYKHTEILHEIEC YKCIa. EIMHALIA — HOJIOKHATEILHOe
YHCJI0. 3HAYNT, eAUHHALA — PelleHne HepaBeHCTBa X > 7.

0) Bce pernreHus HepaBeHCTBa X > 7 MOJIOKUTeNbHBIE Yucaa. Juchao (—6) He ABaAeTCA
IIOJIOFKHTENIbHBIM YHCJIOM. 3HAYHUT, Yyucsao (—6) He ABIAeTCA pelleHHEeM HEpaBeHCTBA
3 2 1y

B) Bee pemenna HepaBeHcTBa X > 7 HOJOMKHATENbHbIE ducaa. duciuo (—6) e aBngerca
pPelleHHeM HepaBeHCTBA X > 7. 3HauuT, ynucjo (—6) He ABISETCA HOJOMKUTEILHBIM
YHCJIOM.

r) Bce pernenus HepaBeHCTBA X > T IOJOXKHUTeJIbHBEIE uucaa. duciao 8 asiasercs
pelleHMEeM HepaBeHCTBA X > 7. 3HAYUT, YHUCJIO0 8 — IMOJOKHUTENLHOE.

!
]

Omnpenennure NCTUHHOCTD CJHEAVIOUIUX YTBEPIKACHUH:

a) Ecian 1mesoe 4YuCI0 @ OeJHTCA HA 7, TO YHACJO 3@ AeJIuTcd Ha 7.

6) Ecau memoe uucio b genurcda HA D, TO yncyao 4b mesmres Ha 20.

B) Ecau 1esioe yucao 3¢ geauTcs Ha 8, To YHMCJIO ¢ eJUTCA Ha 8.

r) Ecan memnoe 4uciao a He AeauTed Ha 11, To uymcao 4a He genurted Ha 11,

n) He cymecTByeT HaumbGOJBIIETO IEJOr0 YHCJIa, KOTOPOE MPH NeJeHWH Ha T jaer
OCTATOK 2.

e) Ecnu nesnoe uucio npu generanm Ha 21 gaer ocrarox 8, TO Ipu AejieHHMHM HA 1 OHO
pacr ocraTox 1.

824 Onpenenure, TendTcs JIH:
a) 40° - 81° ma 12, 15, 17, 18, 35, 36, 54; 6) 252 - 36* ma 10, 11, 45, 48, 65, 90, 100.
HajizuTe mepsoe IMpocToe YHCI0, CAEAVIONee 3a YHUCIOM:

a) 40; 6) 90; B) 115; r) 132; n) 144,
3anuumTe B KAHOHHYECKOM BHJE Pa3JIo’KeHHe Uucesl Ha MPOCTHIE MHOMKHTEH:

a) 675; 6) 810; B) 1008; r) 2160; m) 3510.
IIpencraBpTe Ipo0M B HECOKPATHMOM BUJe:

a1l 529, g 897, n 41 n 132

7 943 1333 1927

@ 3anuinnTe TPH IEJbIX OTPHIATENbHBIX YHC/IA, JAIOIIAX:

a) ocTaToOK 4 IIpH JeJeHHH Ha 6 B) ocraToK 13 mpu nenenuu Ha 21;

6) ocratox 12 npu memenuu Ha 19; r) ocraTrok 19 mpu genenunu Ha 25.

co
o
\O

OrMeTbTe HA YHCJIOBOH IPAMOM TPH MOJIOMKHUTEJLHBIX M TPH OTPHIATEIbHBIX ITEJIBIX
qHuCJia, KOTOphIe:

a) OpH JAeJleHUH Ha 5 AT OCTATOK 3; B) IIpH JejeHuH HaA 6 marT ocraTok 4;
6) npu genenuu Ha (—3) mamT ocraTok 2; r) npu mexenuun Ha (—7) gaor ocraTox 1.

o0
@
2]

Haiinure HemosHOe YaCTHOE W OCTATOK NPH JeJeHHH Ha (—12) caeayiomux gucem:

a) 29; 6) —36; B) —42; r) 134; n) —218; e) —287,
831} PasGeiite MmuOXKeCTBO IeJIBIX YHCeJ Ha KJACChl 10 UX OCTATKAM IIPH JeJIeHWH Ha:
a)4; o0)7.
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CpaBHHNTE 3HAYEHHUA YHCJIOBLIX BhIDAKEHHIA:

a)%n%; r)0,416ni§§; m)%—{uﬁ-%g;

6) iﬂ.‘213"_5 u ﬁ?; n) —0,(53) u -0,535; 3) 7H 5% . %;

B) 195 u 1o%; e) ~0,(636) u ~1: u) 567,99 - 1,01 u 567,99.
SanHIInTe paqHOHAJILHOE YHCJIO B BHAE MEPHOSHYECKON NeCATHYHON Apobu:

058  0O-5  ws  p-3d gl

3anuinuTe NepUoIHYeCKYIO JeCATHYHYIO Apo0b B BUAE OODBIKHOBEHHOM:
a) 0,(4); B) —4,(541); ) —6,24(6);
6) —-1,(27); 1) 5,0(39); e) 3,679(31).

835F a) JIsa mourannona, paGorasi BMecTe, PasHECHH BCE TeJe-

' rpaMMbl 3a 5 4yacoB. 3Hasd, UTO HPOU3BOAHUTEJbBHOCTH
IepBoro nouraaboHa cocrasiasger 150% OT NPOU3BOAUTEIIB-
HOCTH BTOPOTO, OIIPeJeJIATEe, CKOJBKO YacoB IOTpebo-
Bayioch ObI MEPBOMY MHOYTAJIbOHY, UTOOBI pPA3HECTH ITH
TeJlerpaMMbl CAMOCTOATEJNBHO.

6) IIns morpy3ouHO-pasrpy30uHBEIX paboT Ha CKJA4Je HCIIOJb3VIOTCS 2 MOrpy3dyHKa.
IlepBbiii TOTPY3YUK MOXKET BBHINOJHUTH 3afaHHBIN o0beM paboTel 3a 8 wacos. Ilpo-
H3BOAUTENBHOCTb BTOPOro norpysyuka Ha 60% 06oasmre nepsoro. CKONbKO BpeMeHH
ODoHaAOo0HTCA 5THM ABYM IOIPYy3UMKaM Ha BHIINOJHeHUe JaHHOTO ob0bema paborsl,

ecau oHM OyayT paboraTs BMecTe?

B) Kara cnenaer Gauky BapeHbs 3a 8 yacos, Mapuna — 3a 6, a Koxsa — 3a 4. 3a kakoe

BpeMs CheAaT 9Ty OaHKy BapeHbsa Harsa, Mapuna u Kons smecte?

r) IlepBeiii Hacoc HamoJIHAET nycTol OacceilH 3a 8 4acoB, 4 BTOPOH HACOC BBIKAYHBAET
BCIO BOAY 3 Dacceiina 3a 18 uacos. CunmTas, 4TO CKOPOCTH padoTHl HACOCOB IIOCTOAHHEI,
ompejesHuTe, 38 KaKOoe BpeMs OyaeT HAIOJHEH 3TOT DacceiiH, ecJii OH IIycToi U oba

Hacoca HAYHYT paboTaTh OJHOBDPEMEHHO.

1) B neperuierHoil MacTepckoil Bce MacTepa paboTalnT ¢ OJMHAKOBOI IIPOHBBOAUTEb-
HocThI0. CeMb CTAYXEpOB M TPH MAacTepa BBITIOJNHAOT 38 5 4aCOB TOT »Ke 00beM paboTEI,
4YTO JeCATh CTAXKEPOB M BOCEMb MAacTepoB 3a 2 yaca. Bo CKOJIBKO pa3 IIPOU3BOAUTEb-
HOCTb MacTepa 0OJiblle IPOM3BOAUTEILHOCTH CTakepa, ecjJld IPOU3BOJAUTEIbHOCTH

BCeX CTaKepOB TaK;Ke OLVHAKOBafa?

836} Ilepesesure B yrkasaHHbIe eJUHMIEI UBMEDEHKS U BLIYHUCIHATE:
a) B KHJIOTPaMMBbl:
0,4T1-356—-(5,6+11,2):8000r + 0,911 (353 —24,7) + 8,1 kr;
0) B MAJLINMETPBI:
9,26 m : 0,4 + 21,645 cm : 1,3 + 29,5 mm + 4,3 am * 0,2 — 0,000032 xm;
B) B MHHYTEIL:
928,65 muH : 5 + 14,2y - 1,5 - 32 568 c : 4.

192



3apgaym gnsi CaMOKOHTPOJISi No Kypcy 7 Knacca

8371 CpaBuuTe 3HAUeHHSA BeIMUMH:

a) 59 M 28 am 56 cm u 601 am 576 mm; B) 49 T 627 xr u 514 i 26 xr;

6) 4 cyr. 14 u 95 mun u 112 u 15 MuH; r) 25 a 79 Mm% u 0,2 ra Ta 53 M2
838F Vupocrure BhIpaxkenue:

a) —(2a — 11b) - (4 + 3(b — 3a)) — 2(3a + 4b — 3);

6) Tc — 11d + ((—-3¢c — 4(2d + 3)) — (4d — 2(7 + 4c))) — 3(c — 5d);

) 9p + (7p — 11¢) + 3(4p + 3¢ — (2p + 3(=¢ + 2p)) — 3p);

r) —4k + 2(3m — 0,5(6n — 8k)) — (Tk — 3(k — 2(m — n))) + 2(4m + 2n - 3(2m + k));

) (%rs = 5%#) = (%rs = 3%!'2) = (—%rs = 1,25r3).

839F Onpenennre, KaKUM YNCIOM — IOJOIKHTETBHBIM WJIH OTPHIIATEJBHBIM — ABJIAETCH
BEIpAIKEeHHeE:

a2y o) wesom-c2sepy p(-g) 16,90

840 CpaBHHTE CTEIIEHM PAIMOHAJIBHEIX YHCeJI:

a) 9% u 9% B) (g)w u (%)19; n) 8,27° u 8,27'%

6) (~9)"° u (~9); 0 (-2 = (-3 €) (~8,27)'° u (~8,27T)".
841} Haiiznre sHauenne BrIpaKeHHA:

a) (4y+ (-1)"- 7) : (-3)% B) 0,5 - (-0,1)? : 0,001 — (0,9% : (-0,9)%)%

2
7 (252 : 53) . 314 . 75 . (72)9 . (igl;)

o-3-2r:13+(-: () o ~ 78°
* ™5 "\3//’ 719.(712:78).322.59 -
842 IIpencraBbTe BhIpaskeHHE B BHJe CTEIEHH ¢ IIOKa3aTeJleM, OTJIMYHBIM OT 1, IpHu mensrx
3HAYEeHHNAX MNepeMeHHEIX:

a) 57+ 5 5; n) (—ab)® - (-ab)* (—ab)® - (-aby® - (—ab)’;
0) x'* : x*; e} c?: ¢l olh. o 5 ¥

B) ((-p)); x) (=d) * (=d)'1%: (=)’ (=d)P: (=d)';

r) ((-9)*)s 3) (6m — Tn)® : (6m — Tn)®: (6m — Tn).

843} Banmmmre MEOrowIeH B CTAHZAPTHOM BHj€, ONPEAEIHATE €r0 CTENeHb, CTAPIIAA I CBO-
Oonublil wiensl., Hafizure ero sHayeHne Ipy yKasaHHBIX 3HAYEHUAX II€ePEeMEeHHEIX.

a) —5x% + 8x% — 2y + 5x° - Ox%y + Tupm x = -1, y = -1;
6) 9a” — 12ab — 11b° + (—7a” + 15ab — 3b°) — 8 — 2a" — dab + 14b°> npua =2, b = —1.

i

Haiigure cymMMy ¥ PasHOCTh MHOIOYJIEHOB P u Q:

a) P = a' + 2a% — a2 — 4ab?, 6) P = 2m? + 1§mn +3n,
@ = a' — 3a’b + a’v* + 2ab’; Q= —%mﬁ - lémn - lgng.
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SanmiiuTe BBIPAYKEHUE KK MHOIOYWIEH CTAHJaPTHOTO BHA:

a) (3y* + 2xy - y*)(2x* — xy); 6) (5p* + 6p + 2)(3p® — 2p — T);

B) (m? + Tmn + 2n?)(4m - 5n); r) (2¢% + 8q + 1)q? — 4q + 1).

a) CTouMOCTH IPOU3BOACTBEHHOT0 00opyHoBaHuA mocye 10 jeT sKcnayaTamn pas-
Ha 600 TBIC. P., YTO cOoCTaBAsIET S ero nepBROHaAYaAbHOW cTouMocTh. Yemy Onlaa

28
paBHa IIepBoHAYaJbHAA CTOMMOCTH 9TOro 00opyaoBaHu:A?

12
0) Bamansl Ipu cylIKe TEpPSIOT 17 CBO€ro Beca. CKROJIBKO cyIIeHbIX OAHAHOB MOJIYYHTCA
u3 68 kr ceexux?

B) B accopTuMeHTe KHMKHOTrO mMarasmHa cpeau 5250 HauMeHOBAHUN IIPOAYKIHHA
umeerca Bcero 210 maumeHOBaHUI KypHaNoB. Kakylo 4acTh B ACCOPTHMEHTE JTOTO
KHHKHOTO MATA3UHA COCTABJISIOT KYPHAILI?
2

r) Ha nmpasgauxe mo noBogy OKOHUAHUA YUeOHOrO roja KOHOEepPT 3aHSLI 7 BCero mpasa-

]
HUKZ, IPasAHUYHAA AUCKOTEKA — 17 NPA3/AHUKA, UIPbl HA YJIMIE — 7 4acTh IPasAHu-
Ka, a OCTaBlleecs BPeMs OBIJIO INOCBAMNIEHO IO3APABIEHHIO IIKOJIBHHKOB. CKOJBKO
BPEMEHM IIPOXO0JIHJ MPa3fHuK, ec]H IMTKOJbHUKOB mosapasiasain 30 Mmuu?
a) Ilepeoguuk nepeses 156 ctpaHuil, 4To cocTaBuio 39% IOJIYyYEeHHOro AJIA IepeBoja
Texkcta. CKOJIBKO BCero CTPAHMIL B IOJYYEHHOM TeKcTe?

6) IIpomaBily Haao pasjioKHUTh 585 Kopobok KoH(pET Ha JBE BUTPHUHBI TAK, YTOOBI
YHCJI0 KOPOOOK ¢ KoH(eTaMu Ha OJHOH BUTDHHE cocTabjsamdo 56% umcna Kopobok
Ha Apyro# surpuHe. CKOJBKO KOopoGOK KoH(pEeT MOJIKEeH MOJ0XKHUTH MpOoJaBel Ha
Kam/yi0 U3 3THX BHTPHH?

B) B Tearpe BmecTuMocThi0 680 3puTesiell HA BeUEPHEM CIIEKTAKJ/E OKA3aJUCh 3aHA-
TeiMu aumb 476 mect. Kakoil npoueHT or 061mero KoJu4ecTBa MeCT COCTABHJIM HA
9TOM CcIIeKTakJie cBobogHbBIE MecTa?

r) IIpu npoBejeHMA PACHPOAAKH TOBapa IeHYy Ha Hero cHadana cHusmud Ha 30%,
3aTeM HOBYIO IleHy cHH3HaH eme Ha 25%, a saTem mpoBeiu causkernue eme Ha 10%.
Kax mamenusiack nesa Tosapa?

Pemute ypaBHenue:

a) 11x + 18 — 23x = 39 — 17x — 41;

0) 45 = 23y — 9y + Ty — 6y — 15y;

B) 5,72 + 12,3z = 5,92z + 66 — 9,9z;

r) 17,4r - 16 = 32 + 67,8r + 4,6r — 53;
1) 5(4q — 3) — 8¢ = 21q - 3(3¢ + 3);
e)3p—2(8p —4) — 4p = 19p — 5(2p + 4);
x) 13(n + 9) = 39(2 — 3n);

3) 28(m — 9) = 35(4 + 2m);

)| -5,6la-(0,8¢a-7=|-3,4|(a-2)+|-1,1|" (-a);
k)5 — ((b—4) — 2(b + 3)) — 4b + 3(4b — 5(b — (3b — 2))) = 24.
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53]

550)

851

852

553

554
553

550)

&)

Haiinure KOpHU ypaBHEHUA:
32-5 _ 22417, 4 9

L 011 _ 4 __9
DE-9-11 nizS_g-221T D=
2y -3 _ Ty +6, r-5 r-3 r—1_r+?7, n-2_n+3
0)=F—="3 3 D3 *3 2 ~1z2° Dn+s5-n-4

a) U3 ueTwIpex umces mepBLle TpH OTHOcATCA Kak 1,4 : 2,6 : 7, a yeTBepToe cocTaBiasgeT
25% rpernero. Haiigure aTH uncya, €CIH U3BECTHO, UTO TpPeThbe YKc0 Ha 55 Goabiie
CYMMBI BCEX OCTAJIBHEIX.

6) B soomapke $KHBYT TOJBKO MeJABeAH, remapAbl M aHTHaonbl. IIpu aTom umcso
MeABefeli, renapaoR U aHTUJION B 300IapKe oTHocuTces Kak 3,5 : 5,2 : 6,3. Croabko
rernapioB B 9TOM 300IapKe, ecJu B HeM Bcero 150 >KHBOTHBIX?

B) Mmeercss gBa Kycka CIIaBa MeAW M OJIOBA C IIPOLEHTHBIM COJEPIKAHHEM OJIOBA
10% m 25% cooTBeTCTBeHHO. B KaKOM OTHOIMEHUH HY>KHO B3ATh 3TH CIUIABBI, UTOORI,
TepeniaBUB B3sATble KYCKH BMecTe, IOJYYHUTh CIJIaB, coaep:xkammuii 21% omnosa?

1) B raxom orrommenuu Hy:xHO cmemars 20% -it u 15% -ii pacTBOp CONSAHON KUCIOTHEI,
uTO0OBI TONYUYUTh 17% -#1 pacTBOP CONAHON KHCIOTHI?

Bossegure nByuJeHBI B KBaJpAaT:

a) (2a + 7b)% 0) (-3¢ — 4d)% B) (—5x + 9)% r) (8m? + 6n).
BoaBemuTe AByUIeHBI B Ky0:

a) (8x + 1)3 0) (2a — 5b)% B) (—m + 6)%; r) (—4n — 3y)°.
SanMINuTe BhIPAXKEHNWE KAaK MHOTOYJIEH CTAHJAPTHOTO BHUAA:

a) 4b(b + 9)9 - b); x) (a + 5)(—a — 5)%;

0) y*(-y — 6)(6 + v); 8) 8(—1® — 2)(¥® — 21° + 4);

B) 3t(—t + 2)(—t — 2)(t* — 4); u) x*(x* — 6)(x* + 6x* + 36);

) (8¢ — d)(3c + d)(9c? — d?); K) (b — 3)(9 — 3b + b%);

o) x%(x% + 16)(x — 4)(4 + x); a) (t + 2)(t = 2)(t* + 4t% + 16);

e) (a + N(a? - Ta + 49); M) (z+ 1)z - 1)+ 1+ 27).

IIpeacraBbTe Tpex4JieH KaK KBaApaT ABYUJEHA:
a) 4x? — 36xy + 81y%; 6) 49a? + 84ab + 36b% B) —24ed + 9¢?® + 1642,

Kakwue ogHOWIEHBI MOKHO NOACTABUTE BMecT0 A, B 1 C, uTo6BI TOJyUHBIIEECS PABEHCT-
BO CTAJIO TOMXKJIECTBOM?

a) (bx + A =B + C + 121y% 6) (92 — A = B — 1262zt + C.

Ilog6epure A TakuM 06pasoM, 4YTOOBI TPEXUYJEH MOKHO OBIJIO 3alMCATh B BHAE
KBajpara JBydYJIeHA:

a) x* — 10xy + A; 0) 362> — A + 81t%; B) A + 16a® + 48ab; 1) —A + 49¢% + 2542,
IIpencraBbTe MHOrO4YJIeH Kak Ky0 AByU/IeHA:

a) 64a® + 48a® + 12a + 1; 6) 60c?d — 8c® — 150cd? + 125d°.
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Coxpatute Apo0b UpH AONYCTHMBIX 3HAYEHUAX NePEeMeHHBIX:

121a* — 144b%, 25p? — 81¢° 6x + y

8 1at 120 ") 3552 + 90pq + 81g® ™ 2162° + 108x% + 1822 + 7
6) 4x? +228xy_+ 491;2; ) 64p° + 8g3; 5 8a® — 12a* + 6a — 1,
x+ Ty 16p* — 4¢° 4a* — 4a + 1 ?
o) abb;l-frzl;b3b - 21 _— 2271:13 — 125b% . m) ¢ + 9c%d + 27cd? + 27d3.
+ 49 9a* + 15ab + 25b° ¢t — 9d*
@ PassiokuTe MHOTOUJIEH HA MHOMKHTEIH:
a) 11x + 11y + 9xz + 9yz; e) x¥(x — T) + 5x(x — 7) + 6x — 42;
0) 2pg + 3qr + 3rs + 2ps; ®) Yy + 3) + 6y(y + 3) + 8y + 24;
B) 822 — 12z — 8zx + 12x; 3) 27a%® + 27a%b*c? + 9ab2et + 5
r) 9x%y + y® + 9xy® + x5 u) 4m? — p?> + 9n? — 16¢°> — 12mn — 8pq;
n) 6pg® — ¢ — 6p°q + p?; K) 20x? + 4y? — 3622 — 492 + 20xy + 84zt.
@ Pa3io/kuTe MHOTOYIEH HA MHOMKHUTENH, BhIJEIAA MOJTHBIA KBaJpAaT:
a) a® — 16a + 63; 6) x2 + 13xy + 36y%; B) p® + p* — B6.
861} TIpencrassre BEIpaskenume B BHIE IPOMIBENEHMS MHOTOUWIEHOB CTEICHHN, GobmIei 0:
a)(a+ 8% -9; r) 216 + y? &) 49(x + 9)2 — x%
6) (b — 6)° — 49; ) —k° — 64r% 3) Yy — 12)? - 25y%;
B) 64 — (2¢ - 7)% e) (y + 3)° - 8; u) (7b + 5)° + 64.

862 a) Tenyoxox mpwm ABMKEeHHWH [0 peKe NPOILLeJ paccTosdHMe OT ropojga A go ropoza B
" 3a 8 wacos. Ha obparusiii myTs emy morpeGosanocsk 6 yacos. Haiigure coOCTBEHHYIO

CKOPOCTh JBUIKEHHA TEIIOXO0JA, €CJM CKOPOCTh TeUeHHUs PEeKH paBHsANAch 2 KM/4.
HajiguTe ¢ TOYHOCTBIO 0 COTHEIX CPEJHIOI CKOPOCTEH JBHIKEHHUS TeILIOXOJA.
0) [IBa Karepa IJIBIBYT II0 PeKe HaBcTpeuy Apyr aApyry. CofcTBeHHASA CKOPOCTH IEPBOro
KaTepa paBHa 26 KM/4, a BToporo — 24 kM/4. Yepes CKOJIbKO 4aCOB OHH BCTPETATCH,
ecJay B JAaHHBI MOMEHT paccTosHue Me:xAy HuMHa 350 xm?
B) [IBe JOAKH ONHOBPEMEHHO OTHJBLIM OT OAHOH DEYHOH HPHUCTAHH W HONJBLIH C
OAMHAKOBOM COOCTBEHHOH CKODOCTBHIO B IIPDOTHBOIOJIOMKHEIX HampabieHusax. Yepes
4 yaca JOJKH Pa3BepPHYJHMCH U MOILILLIJIA HABCTPEUY APYr Apyry. Uepes Kakoe BpeMms
IIOCJIe CTAPTAa OHM BCTPETATCA?
r) I3 nyHKTa A BHH3 [0 TEYEHHIO MOIJLLJI IJOBEI, Yepe3 HEKOTODPOe BPeMs OH
pasBepHYJCA 4 Yepe3d 1 uac IocJie crapra Hpuiuibll ofparHo B nyHKT A. CKOJIBKO
KHJIOMETPOB IIPOIIBLI TOT ILJIOBEIl, CAH e€ro COOCTBEHHAS CKOPOCTh paBHA O KM/d,
a4 CKOpPOCTHL TeueHWs paBHA 1,5 KM/u?

Haiinure 3HaQUeHUS BBIDAMKEHHS:

3 _ 3
a) 61% r) 1332 - 67% ) ﬁfﬂﬁ + 54 - 23;
, 325? — 152 o7 — 132
ONio-2 M 3097 -1 %) 1057 - 212 + 94 - 84
3 3
5) 12% : 11%; e) 482+ 96 - 52 + 52 ) % — (622 + 582);

o (i) + 8- (i) - ofy) + 3 (ri7) - (odd) + (25%)-

196



3agaymn ans caMOKOHTPONa no Kypcy 7 knacca

564

865

866

867

B8

869

Pemure ypaBHeHHe, HCIOAb3YA (DOPMYJIEI COKPAIIeHHOTO YMHOMKEHU !

a)a®?—6a + 9 =0; e) m®+ 12m? + 48m + 64 = 0;
6) (3b + 4)* — 64 = 0; w)n®+ 8=0;

B) (c + 8)(c — 8) — (¢ + 6)*= —12; 3) (-1 +(x—-12=0;

r) 12x(3x — 1) — (6x + 4)6x — 4) = -2; u) -y + 5P ="75-1by%

M2zy+ TP +@y—5F-11(y+3y—-3)=0; K)8z%z - 2) — (2z — 3)* = 108 + 2022
Pemure ypaBHeHHe ¢ MOAyJeM:

a)|x+4|=29; r)—|5—8a|=-11; ) |x -6+ |x—-2]|=12;

0) | 2y — 3 | = —5; n|b+5|=—b-12; 3)|T+z|—-|3-2|=-4
B)—|T—4z|=0; e) | 3c—-8|=|8-3c|; n)|TkR-9-10k|=|6-2k+3-Fk|
Pemnre ypasHeHue, BhIeNAA MMOJHBIN KBaApaT:

a) a® + 2a - 15 = 0; 6) b> — 12b + 35 = 0;
B) ¢2 + 11c + 24 = 0; r)d?+8d + 17 = 0.

a) Ha npAMOYTO/JILHOM VUaCTKe 3eMJIH, AJIUHA KOTOPOTO
Ha 18 M OoJsiple ero IMMPHHLI, TOCTPOWIA J0M, 3aHHU-
Mapomui niaomans 210 m*. HaliguTe gamuy sroro
y4acTKa, ecJH HM3BECTHO, YTO IUIOIAAb Y4acTKa, He
3aHATasA JAOMOM, paBHa 70 M2,

6) HaiinuTe mepuMeTp NPAMOYrOJAbHUKA, HMIMPHHA
KOTOpPOTO Ha 8 cM MeHbIIle AJIHWHEI, a IUIOLIAAbL PABHA
240 em?.

Ha xoopauaaTHO# npaMoil Ox m306pasuTe CIeAyIOIIHe MIPOMEXYTKH, HA30BUTE UX U
3anuIInTe uXx 0003HaAUeHHH:

a)x < T, 6) x = —-2; B) -3 < x < 63 r) -8 < x < —1; n) -5 < x <4,
Kakue 13 umcen a, b, ¢ 1 d pacmoyokeHbl B IPOMEXYTKE:
a)-69<x<73,a=-7,b=-6,9,¢=172,d=17,3;

0) 9,5 x<34,a=-96,b=-95,c¢c=-94,d=3,4;

B) -12,6 <x <-1,4,a=-12,8, b =-12,6, c = -1,8, d = -1,5?

Penmre HepaBeHCTBO!

a) 0,3x < —6; x) 4(5a + T) + 7 < —11 - 3(3a + 4);

6) -,—5‘, > -10y; 3) Tb + 2(5b — 3) < 4(2b + 3) + 9b;

B) 11z - 3 < 41; n) 5,3¢ — 2,1(3¢ + 2) > —3,4(2 — 5¢) — 5,4;
) 7> -3 - 2k x) 2,6d - 3(1,4d — 1,2) < 7,2 — 2,7(d + 2);
X -383r-11>r-5 —4r; J) 9(6 — 17m) € —54(3 — m);

e)d4s +8 -9s< 19 — 5s - 11; M) —17(9n — 21) > —68(4 — 2n).
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871 Haitgure MEOMeCTBO penieHnil HepaBeHCTBA:

x m m 3a —4 _2a+ 5
—_— . L ;; e — . g
_oy -1 _n_n . 2-20 1 4b+1
6) 7,+11< y — 1; r) 7 5<2+9, e) 1 3> 3 + 6.
872} Pemure nepaseHcTBO, comepIKamiee MOLYIIN:
a)|x+5|<9; B)|3-4z]|<-1T; a)|4a - 12| > | ba + 20 |;

0)|2y—-T7[=23; 1r)—|6p—-93|<|64+8p|; e|120+2-9b|<|4-3b-10].

873} a) IIpoexap mosOBHHY IyTH, AaBTOMOOHIMCT YMEHBIINI CKOPOCTh HA 15% M MO3TOMY
npubbUI B IYHKT HasHayeHus Ha 0,5 yaca nosske salianupoBaHHoro, CKOJbKO BPpeMeHH
OH exan?

6) IBa rpy30BUKA BbHIEXAJH OAHOBPEMEHHO B OJHOM HAIPABJEHHH H3 ABYX IOPOMOB
A m B, Haxogamuxcs Ha paccroaHum 160 Km apyr or apyra. CKopocTh OJZHOI'O
rpy3oBuKa Oblia paBHa 50 Km/4. Yemy Oblia paBHA CKOPOCTH APYTOro IPy30BHKA,
€c/IH BCTpPeYa I'PY30BHKOB cocTosachk depe3 8 uacos? (PaccMoTpuTe BCce BOSMOYKHBIE
BaApHAHTEL. )

B) Paccrosnue mesxay nyukrtamu A u B pasro 1500 M. [IBa Besocunenucra BhleXaju
OAHOBPEMEHHO B IIPOTHBOIOJOKHBIX HalpaBieHuax u3 A u u3 B. CKoOpocThb IepBOro
BeJsrocunegucTta Obwra pasHa 15 kM/4. C Kaxkoi CKOPOCTBIO €XaJl BTOPOH BeJIOCHUIIEAHCT,
ec/ii uyepe3 3 yaca paccTOAHMe MeKJy HUMU CTaJ0 paBHO 76,5 Km?

r) s nyskTa A B OyHKT B Bbilles meimexox cO CKOpocTeio b k¥M/4. Yepes 2 yaca
mocJjie 8Toro m3 B B A BhIeXaJ aBTOMOOHJIL, KOTOPBIA BCTPETHJ IIEIIEeXO0Aa dYepes
3 uaca mocae cBoero Bele3ga u3 B. C Kako#l CKOPOCTBIO eXajl ABTOMOOHIIbL, eCJH
paccrossaue mexkay A u B paBuo 274 xm?

/4§ YIOpocTHTe BBIpa)KeHHe NPH JOINYCTHMBLIX 3HAUYEHHAX IIepeMeHHBIX U HaluTe ero
3HayYeHHe:

a) (8a — (5ab + 8a)) — 9ab + 5a — (11 — (17 — (9 — 14ab))) + b, ecim a = —6,7, b = 8,4;

9x?y — Txy® — (8x%y — 8xy?)  _ 63x%%°
Tx%y* (9x + 9y)’

752 - (@8 : @) - 12 - 23 - (dc)™2
B) d® - 3 - (¢ : ¢®) - () - - (Td) - dF

r) p*q® - (4p® — 5p* — Tpq — 9) — 5p®q * (P°q — p*q — 2pq* — 2q), ecru p = -1, ¢ = 1;

0) ecrm x = 6, y = —12;

- 11(cd)®, ecmm d = 17, ¢ = 3;

n) —(3a + 7)(3a + 5) + (3a + 6)%, eciiu a = —95,638;

e) 125a® — 225a% + 135a — 27, ecqm a = 2;

®) b(b + TWb —T) — (b — 5)(b* + Bb + 25), ecyiu b = —%;
3) 6(¢c + 1)2 + (¢ + 6)(c2 — 6¢ + 36) — (¢ + 2)%, ecsin ¢ = —T49;

u) 7¢ + p* — pq — Tp, ecma p = 0,5; ¢ = —2,5;

K) 4m? + 3n — dmn — 3m, ecniu m = —1,5; n = 1,5.
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875' Onpeznennre, IpU KAKUX 3HAYEHHAX IIePeMEHHBIX MMeeT CMBIC/ BBIDAXKeHUe:
. 1 5) 1 1 . ) p-5 1) m®n'  (m — 3)
6x - 9y’ 5a'0>  (a - T)(b - 4)’ (@ + 6)p - 5) (n-11)  mn

876 YupocTuTte BBIpajKeHUE IIPH NONYCTUMBIX 3HAYEHUAX NepPEeMeHHBIX:
e

5ab  2ax 9ab
a) m 3 QT)y; B) 3ab : 4_y£!1; n) 6x : (bx — 2y) : 3y - (2y - 5x);

3ed® | 14(pg)®. 49xy | 24ab® | 1 252y . . _ . B2

0) ¢ 15¢d° r) (14ab 56xy2) s e) (a*b?) : (6b — 7) - (18ab — 21a) : b°.
877' Ha koopaunaTHOi# miockoctn Oxy m3obpasuTe MHOKECTBO TOYEK, YAOBIECTBOPAIOIINX
HepaBeHCTBaM:

a)x > 5y <-3; 6) v < —4; y > 6; B)2<x+7<8§ -9<y-4<2.
8781 Basucumocts y ot x samaua rabauueit., Haiinure ee obnacTs onpeneneHus u obaacTs

spaveHunii. Onpegenure, ABIAETCA JU 3Ta 3aBUCUMOCTL (PyHKIIHEH, B 000CHYHTe CBOM
OTBET.

a)| | -5 | -2 1 3 7 6) | | 1 2 0 1 2
y 9 8 0 8 9 ¥y | 5 6 0 6 5

879} 3anaiire sasucumocts nyTH $ (B KHMJIOMeTpax), KOTOPHIM mpoexas aBTOMOOHIE C
MOCTOSHHON ckopocThio 80 KM/4, OT BpeMeHM ABUKeHus ! (B yacax). YKaKuTe ee
obsiacTh omnpejeseHud u obiacte sHauyeHHil. OnpepenuTte, ABIAETCA JU JaHHAA
3aBUCUMOCTh (pyHKUHen. HaliiuTe 3HAYUeHWe BEJIMYMHBI 3aBUCUMON IIEPEMEHHOM IpH
VKa3aHHBIX 3HAYEHUAX HE3aBHCHMOW IIepeMeHHOMN:

a)t =4 u 6) t = 3 u 10 muH; B) t = 5 u 15 mMus; r)t =6 u 30 muH.

880' DOyHKIMA 3a/laHa CJIOBECHBIM omucanueM. Haligure ee 3HAUEHUSA B TOUKAX X, X, "X,

a) Becem umcnam, KpaTHbIM 7, MOCTaBJIeHO B cooTBercTBHe umceao 0, a BceM umcsaaM,
KOTOpPbIE He MensaTcd Ha 7, MOCTABJIEHO B COOTBETCTBHMEe UHCIO —1.

x, = 46; x, = -42; x, = 0.
6} Bcem oTpuLaTeJIbHbIM palfHOHAJIBHBIM YHCJIAM IIOCTABJIEHO B COOTBETCTBHE YHCIIO
(—2), a BceM HeOTpHUATEJbHBIM YHCIAM — YHCIO0 2.
x,=-97 x,=158; x,=0.

881 PDyukuua 3agasa dpopmysnoi. Haligure ee o6sacTh onpegeseHns:
“Ee—

_ .o __ 5 . _ x+9 . _ 2x—12) .
a)y = x5 DY=3r-6 AV G-9@xrsy YT 3x(x + 12)
2
)y =-Tx + 3; r)y=_7x;14; e)y=—ffx; 3)y=17: 2%

882} ©ynxnus sanana dopmymoi. Hajiure ee 3HAYEHME B TOUKAX X, X, B X,
a)y=-2x+5x =0;x,=25;x,=-1; B y=>5x%x=0;%x,=2;x,=-1;

6)y=ﬁ; x, =0;x,=-2; x, = 4; r}y=4x9_ 5;:c1=1;.1:2=1,25;Jc3=~1.

3

883' IToctpoiite rpaduk OTPAMOI NPOMOPIHMOHAIBHON 3aBHCUMOCTH Y = kX, €CJIH:
a) k = 4; 6) kB =-2; B) 2 = —-1,5.
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Touka A (p; q) npuHagIexuT rpaduky dyaxknum y = kx. Haligure KoapduuuesT
IIPONOPIUMOHANBHOCTH B W mocTpoiiTe rpaduk HaHHOH PYHKIHM, €CIH:

ayp=1, q=-5; 6)p=-2,q=6; B)p=-3,¢=-1,5.
IIpurannexar nu rpaduky OyHKOUH y = kx Todku A u B, ecau:
a) k = 6, A(0; 3), B(-1; —6); 0) k = -4, A(-1; 4), B(2; 8).

He crpoa rpaduka saBUCHMOCTH Y = kX, onpefesnTe, B KAKAX KOOPAMHATHBIX YETBEPTAX
oH Oyzer pacmonoskeH, ecau: a) B = 12,8; 6) £k = —21,3.

Iloctpoiite rpadur pysxuun y = f(x).

a) f(x) = —4x — 5; 6) f(x) = 1,6x + 3; B) f(x) = 6 — 4x.

He crpos rpaduka pysrnuu y = f(x), onpenenute, NPOXOJUT JU OH Yepead TOUKY A:
a) f(x) = 6x — 7, A(2; 5); B) f(x) = —Tx + 2, A(—4; —26);
6) f(x) = 5,2x + 9, A(-5; 35); r) f(x) = -3x — 8, A(—4; 4).

m ITocTpoiiTe rpad vk IPAMOM IPONOPLUAOHAIBHON 3aBucHMOCTH Yy = kx. Mcuoabays no-
Jy4YuBIIMICA rpaduK, mocTpoiite rpaduk JuHEHHON 3aBUcHMOCTH ¥ = kx + b, ecan:

a)k=-2,b=3;, ©0)k=3,b=-2; BYE=15,b=-4; r)k=-2,6,b=2,

He Bemmosnasa noctpoenne rpaduka GyHrnun y = f(x), HalAUTEe KOOPAMHATEHI €T0 TOYEK
mepecedeHuaA ¢ ocamu koopauHar Ox u Oy:

a) f(x) = 9x + 12; 0) f(x) = —4x + 22; B) f(x) = Tx — 28.
IloctpoiiTe rpaduk KYCOUYHO-THHEHHONH (DYHKITHN:

a) _{x+3,ec.:m x 2 —4; 6) —-4x + 1, eclid x 2 2;

Y=1-x-5, ecmm x < -4 y=4 -T,ecom -2 < x <2

2x —3,ect x < -2

Ilpuragiexar gy rpadUKy KYCOUHO-IUHeHHON GYHKOUM TouKH A u B, ecau:

a) yﬁ{Sx—2,ecnux>3;

16 — x, ecim x < 3 A (2; 8), B (—1; 17);

0) 9x + 6, eciut x 2 —1;
Y=1-4-2x, ecmmx < -1 A (1; 15), B (=2; -2).
Onpegenure, He ctpos rpadpur dysHrnuu y = f(x), IPOXOAUT U OH Yeped TOUKY A:
a) f(x) = | 3x — 11 |, A(1; -8); 6) f(x) = | bx + 7| — 12, A(-3; -4).

He Beinonaas nmocrpoenue rpadbuka pyarmun y = f(x), HaliguTe KOOPAUHATEI €r0 TOYEK
nepecedyeHudA ¢ ocaMu koopauHar Ox u Oy:

aflx)=|x+9 6f)=|x-16| B)fX)=[x-4[+3 1n)flx)=[11-x|-T.

895 IlocTpoiire rpadur byaxoun y = f(x).
a)fix)=|x-5) O fx)=[x+8|; B)flx)=5x[-6; r) flx) =|x-T|+4.
m a) B xomnauuu 12 otmenos, B koTopbix paboraer 80 yenosek. [lokakure, 4T0 B 9TOA
KOMIIaHUH eCTh XOTsH Obl OZHUH OTJAEN, B KOTOPOM paboTaeT He MeHee 7 4YeJIOBEK.

0) JleBATh IJIOTHUKOB cheaanu 35 cromos. Jlokamkure, 4To X0Ta Obl JBa IJIOTHHKA
' caejajll OTHHAKOBOE KOJIHYEeCTBO CTOJIOB.
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559

a) ¥ npopasua ects rupu Becom ToiibKo 150 r u 180 r. Kak oTBecuTh Ha YalledHbIX
Becax 3a OJHO B3BemuBaHUe 3,9 Kr a6J0K, HCIOJL3YA B 00IIEH CJIOMKHOCTH HAUMEHb-
Illee KOJMUECTBO 'HPh, €CJIH KJIACTh PMPH HA OJHY YAaIIKy BecoB?

6) Ha ckiaje umerores MemKku BMecTuMocTsio 12 xr u 16 kr. Kakue Melmku Hafo IpH-
TOTOBHUTE, 4TOOBI IIOJIOXKHUTE B HUX 252 KI' MOPKOBKH TaK, YTOOBI BCe MEIIKH OKA3aJHCh
HDOJIHBIMH M 9TOOBI IIPH 3TOM KOJMYECTBO BCEX MEIIKOB OBLIO MHHHMMAJBHBIM?

a) CKOJBKO pas3JUUYHBEIX IIECTH3HAUHBIX IH(POBLIX KOLOB, NU(MPH B KOTOPHIX He
MMOBTOPAIOTCS, MOXXHO cocTaBuTh u3 mudp 9, 7, 5, 3, 2, 17

6) B marasmHe npojgaercs 12 BumoB GJIOKHOTOB M 8 pDasiIHUYHBIX HAOOPOB KPACOK.
CKOJBKUMMU CIIOCOOAME MOJKHO KYIUTHL B 9TOM MarasuHe OJIOKHOT M Habop Kpacok?
B) ¥ Koctu cempb pasanuysbix HakjJaeeK. CKONbKUMYU crocofaMy OH MOXKET IOJOMKHTH
BCe OTH HaKJeHKH B pag?

r) B 6ubamorexe 9 KHUD 0 MyTelIecTBUAX, 6 KHUI 0 XHMBOTHBLIX M 4 KHUIK IO aBHAa-
MozenapoBaHuio. CKOJMBKHMHU CIIOCODAMH MOXKHO B3fTh B 2TOH 6UOIMOTEKe KHHUTY O
NyTEUIeCTBUAX, KHUT'Y O YKHBOTHBIX M KHHUTY 110 ABHAMOJEJIHPOBAHUIO?

) CKONBKHMMHE CIIOCO0AMH MOYKHO PA3MECTHUTh B OJHOM DPAAY TPH Pa3JMUYHBIX 3HAYKA
¥ OATHh Pa3iNYHBIX MAPOK TaK, YTO0OBI BCe MAPKH JIEKATIH PALOM?

e) CKOJIbKO 4eTHIPEXBHAYHBIX UHCEJI, AeNAMNXCA Ha 2, MOXHO COCTABUTEL U3 nudp 2,
5,6, 7, 9, ectu uudpsl B HCKOMOM 4YHCJIe He IIOBTOPAIOTCA?

a) CKOJIbKO CYIIEeCTBYeT NATH3HAYHBIX YHCEJN, B 3alIFICH KOTOPBIX BCTPEYAIOTCS TOJIBKO
mudpser 1, 4, 7?7

6) Andasur TysemHOro miemesu coctouT us O6ykB «II», «I0», «f», «E», «¥». Cirosom
B 9TOM fA3BIKe ABJsAETCHA J00as Imocje0BaATeIbHOCTh U3 YeThipex Oyke. Kakoe MakcH-
MAaJIbHOEe KOJIMUECTBO CJIOB MOKeT OBITh B SI3BIKE HTOT0 TY3eMHOI'O IJIEMeHH?

B) Homepa kBapTHD B A0Me COCTOAT He DoJsiee 4eM M3 YeThblpeX ILM(P U He coAepixar
oudp 0, 2, 5 u 6. Moxker Ju B 3ToM gomMe OBITE 1500 KBapTHD?

r) MsBecTHO, 4T0 KOJ ceida ABIsAeTCA MocjaeqoBaTejbaocThi0 nudp 1, 4, 9, 0 gnusoi
He Oojyee mrecTH cHMBOJIOB. CKOJIBKO CYIECTBYET BapHaHTOB TAKOro Koja?

Tabnuna, npuBefeHHAA HUIKE, SIBJIAETCA OTYETOM O JHEBHBIX IPOJAKax B HEKOTOPOMH
koMmnaHuu. I[lonb3ysace npeacrapienHoil mHbOpMAaN e, onpefeIuTe:

1) Kakyio BRIDYYKY NOJYYHJIH OT Npoaak Kode B sepHax?

2) 3a xaxoif MPoAYKT OBLIAa mOJy4YeHa HAWOOJIbIIAA BRIDYUKA M YeMy OHA paBHAa?

3) Sa Kako# HpoAyKT ObLIa IOJyYeHA HAMMEHbIUAd BBIPYYKa M 4eMy OHA paBHa?

4) Kakyio BRIpYYKY NOJYYUJIH B 9TOT JAEHb OT BCEX Mpopamk?

OT14yer 0 mMpopa:kax

Haumenosanue Enmanna Ilena IIpopano
NIPOAYKTA U3MepeHust 3a eUHHUNY |(B YCTAHOBJEHHBIX eIHHMIAX)
Kode B sepHax Hun0ZPAMM 350 p. 12
Kode momorsrit Ku0zpamm 420 p. 15
Kode B BakyymMHO#! ynakoBKe | Kurozpamm 540 p. 24
Kogeitnasa cmecs KuJL02pamm 180 p. 10
Kode pacTBopuMBIi KULOZDAMM 800 p. 20

Bribepure eqMHUIEI M3MEPEHHA M MOCTPOMTE CTONOUATYIO AUArPAMMY, HILIIOCTPUDPY-
IOIIYI0 3aBHCHMOCTD IIOJYUEHHOM BLIPDVYKH OT BHAA IPOAYKTA.

201



Sagayn Ana caMOKOHTPONA Nno Kypcy 7 knacca

Gor

902

IIpu mpoBefeHMH oIpoca CTApPHIEKJACCHUKOB OAHON W3 mMKOJ Ha Bompoc: «Kakyio
CIeUATBHOCTE BBl XOTeJH Obl HOJYYHUTH B OyayimeM?» — OBLIM IOJYYEHEI CAeIYIOIHe
OTBETHI:

BapuanT Jonsa BeiOpaBIInx BapuasTt Honsa BeIOpaBIIKUX
oTBeTa JaHHLIA BAPHAHT OTBETa oTBeTa NaHHBIF BapHAHT OTBETAa
HasxeHep 5% Ileparor 5%
YueHbIi 10% Bpau 15%
IJKOHOMHCT 20% Paboumnii 10%
Kpucer 15% Ipyroe 20%

ITo mpezncTaBIeHHBIM ZAHHBIM IMOCTPOMTE KPYIOBYIO JHArDAMMY, HJLIIOCTPHPYIOIIYIO
OTBETHl YYACTHUKOB JAHHOTO OMpOca.

Komasna KBH no pesyibTaraM pasiMyYHBIX KOHKYDPCOB MOJYUMJIA CJEAYIOIIMe
GaJasl:

Konkypce Banner
IlpuseTcTBHE 5,3
Konkype xanuraHos 4,6
BugeoxoHKype 6,2
MysbIKaJBHBEIH KOHKYPC 5,3
Homamiree 3afanue 6,8

Ha#igure cpefHUE pe3yabTaT 9TOH KOMAaH/AbLI, MOAY, PasMax U MeJuaHy OpeAcTaBJIeH-
HOro 4McJa0BOro Habopa.

IIpu npoBejeHUU COLUOJOIMUYECKOro ompoca O6vwn 3aman Bompoc: «Kro apiasiercs

202

BAINIKUM JNIOOMMEIM DHcaTejJleM, MacTepOM AeTeKTHBHoro xkampa?» Orser «Arara
Kpucru» BeiOpanu 56 uemosek. Ilocisie mojcueTa 0Kasasoch, 4YTO YACTOTA NAHHOTO
OTBeTa CpPefy BCeX OTBETOB, IIOJIYYEHHBIX Ha JaHHBIA BoIpoc, pasHa 0,35, CKOJBKO
YyeJI0BeK IPHHUMAJO0 ydacTHe B aToM omnpoce? CKOJIBKO YesloBeK Has3BaJH APYTHX
nucareaein?

BpocaroT nBa urpaibHbX KyO6ukKa. Beiuuciaure BepoSTHOCTE TOIO, 4YTO:
a) cyMMa OYKOB HA BBINIABLINX IPAHAX HEYETHAs W Ha OJIHOM M3 KYOMKOB BBINAJIO 3 0UKA;
0) cymMMa O4YKOB, BRIIABUINX HA BEPXHHUX rpaHsax, He Ooxbmre 9.

a) Kasxayo u3 33 OyKE pycckoro amdasuTa 3alHCBIBAIOT HA OTAEJNbHOM KapTOYKe H
TIIATEJbHO IIepeMelIHBaIT. BB[‘IHCJIHTG BEepoOATHOCTE TOro, 4TO IIpH BBITACKHBAHHUH
OAHON KapTOuKM Ha Hell Oyaer HanucaHa oaHa us 6yke ciaoa «['OJIOBOJIOMEA-».
6) Ha sksamene mo reorpaduun 64 6usnera. Baus He ycmen BeiyduTh 6 6uneros. Ber-
YHCJIUTE BEPOATHOCTH TOTO, UTO, B3AB 9K3aMeHAIIMOHHBIM OmJier Hayral, Bana BeITAHeT
OHJIeT, KOTOPHI OH yCIeJ BEIYYHTB.

B) Ha mapax manumcansl nesabie uuciaa or 1 go 250. Ilapsl noJoKHJIH B MEIIOK H
nepeMeIagn, a 3aTeM, He IJIAAA B MEMIOK, U3 HEro BHITAIOWJIH OAMH Imap. Berumc-
JIATE BEPOATHOCTH TOr'0, YTO YHCJIO HA BBITAIIEHHOM lIape Aenurca Ha 12 u Ha 5.

CyMMa JBYX HaTypaJbHBIX uuces paBHa 26. [lepBoe uncio npu feneHunu Ha 9 naer
ocTATOK 3, 4 BTOpPOe YHCJIO TP JesieHUU Ha 9 maer ocraTok 5. Halinure sTH 4ymcaa.
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|907| 3anummuTe HA A3bIKe CPABHEHMH CJeIYIOINe BhICKA3hIBAHUA UM JOKaMUTe UX UCTHH-

908

909

910

911

S

916

917

HOCTB:
a) Yucao 62 458 pesurca Ha 11.

6) Yucno 100 851 npu gexerun Ha 17 naer ocratox 7.

B) Yncna 125 000 u 441 800 gaioT oguHAKOBBIE OCTATKH NPHU AeleHuu Ha 99.
Hajiiqure HanMeHbIee HATYPAJIBHOE YHCJIO, CDABHUMOE ¢ YHcJI0M 214 1o MOAymio:
a)3; 6)4; B) S5 17 m)9; e)ll.

BrinosHHUTe yKazaHHOE AefCTBHE 110 MOAYJIIO M:

a) 11 + 17, m = 3; B) 19 - 67, m = 3; x) 16 - 25, m = 11;
0) 94 — 56, m = 5; 15-28, m=9; e) 54, m = 8.
Haiinure mpocTeie 4ucJia, JeKamniue MeskIy ducjaMu a 1 b:

a) a = 1200, b = 1210; 6) a = 1320, b = 1330.

Jlokaxkure yTBEepKIACHHE:

a) Ecim maTypasibHOE 4HMCJIO AeJUTCA Ha 7, TO OHO He MOMKET Npu JedeHuu Ha 21
JaBaTh OCTATOK D.

6) Ecim HaTypanbHOe 4mHCI0 TIpW JeneHnu Ha 86 gaer ocraTok 4, TO OHO He AEJIUTCH
Ha 6.
IIpoBeanTe KIacCHPHUKAIAI MHOMKeECTBA A II0 OCTATKaAM OT AeJIeHHS ero 3JIEeMeHTOB
Ha 3:

A = {-46; -32; -25; —6; 0; 14; 29; 64; 93}

Haiigure octarox oT fejeHud a Ha b:

a)a=T777", b = 3; 6) a = 888, b = 9.
OnpenennTe, KaKo#H MU(PPOH OKAHYHBAETCA UHCJO:
a) 333 333 24; 6) 125 787597, B) 359957 r) 129",

Hapucyiite guarpammy dittepa—Benna aisa muosxecte A u B, Haiture ux nepeceuenue
n obbeguHeHHe:

A={a:a=56n+2;neN;1<n<6}); B={L:b=Tm+5;, meN;1<m=<4}.

HsBecTHO, YTO TOYKH A U B uMerT cooTBeTCTBeHHO KoopamHaTte! (—9) u 18. Haiigure
roopauHaty Touxku C, eciu M3BECTHO, YTO:

a) AC = BC; 6) AC = 0,5BC; B) AC = 2BC; r) AC = 8RBC.

a) Cymienas KIoKBa cogep:xuT 20% Boabl. CKOJIb-
KO BOABI Ha0 BeIDapuTh u3 20 T cBexKel KJIOKBBI,
copepkameit 75% BoAbI, 4TOOBI HOJYYHUTH CYyILE-
HYIO?

6) Kycox cnuasa meau w muHKa Maccoit 586 kr co-
pep:xur 60% wmemm. Cronpko Meau Hazo A00aBUTH

K 9TOMY KYCKY, UTOOBI HOBBIM CILTAB COMEPIKAJ
90% wmemu?
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918“ Ha ckonbKo mponeHTOB 4ncio A MeHblle ynciaa B? Ha cKoabKO NMPOIEHTOB YHCI0 B
fonpie yucaa A?

2 + 2.708@)) : 2,5 1 (238 - &) 133 + 3% - 0,(26)
(1,3 + 0,7(6) + 0,(36)) - 210 ¥ (18,5 - 13,(7)) - 5

@I OnpeznennTte, ABIAETCS JH YUCJIO PAIMOHAILHBIM:

a) 0,345; B) 6,060060006; a) —9,09090909...;
~ 6)-9,(12); r) -11,011001100011...; e) 3,324324324...
w Haijigure Bce 3HAYEHUA X, YAOBJIETBOPAIOIIAE PABEHCTBY:

a) 2% = 256; 6) 3% = 729; B) 4**1 = 1024; r) 5 4= 625.
@ 3aMeHHTe X CTeNeHBIO TAK, YTO0bI BHIIOJHAIOCH PABEHCTBO:

a) 415 - 477 = x; B) (2%)7 : x = 44 ) x - (3%)' = 3,

6) 9% . x = 992, r) x : 6% = 6% e) x : (123) = 1214,

Hokaskure, 4TO AJIA JIOOBIX IEJIBIX 4:

a) ecau a + 4 genurcsa Ha T, To 3 + 6a menurca Ha T;
0) ecam a — 5 genurca HA 9, To T + 4a penurteda Ha 9.

923 KakuM MHOIOYJIEHOM MOJKHO 3aMeHuTh K, uTo0bl yKasaHHOe BhIDasKeHHEe CTAJIO
MHOI'OYJIEHOM CTelleHH n?

a) 9¢* — 18¢c — 6¢® — 5¢2 + 12¢® + 4¢* + K, eciu n = 2;

0) 10ab® — 6b%a — 14b%a® + 4ab + 12a°b®> - K, eciiu n = 3.
anoc*rn’re BbhIpaeHHe IIPpH AOOYCTHMBLBIX 3HAYEHHAX IIepeMeHHBIX:

a) (=5xy?) 1 y* + (=3yz2) : (-15x2) - (2xy) : (xy*);

6) 2 - (dac : 5) : (Tbic) - (-2a%?) - (3c : 2b%);

Tst - %tw — bs * stw + 3s%tw — 4swt® — (9 + 5p — 12r) + 5p + 9 — 12r

B)
0254 HMoxaskure, uro:

a) 7' + 7' penmrca Ha 25; 6) 81° — 3° menmrca Ha 13.

4sw(s + t)

Hadigure sHavyeHne BulpaskeHus x° + %, ecJH M3BEeCTHO, YTO:
1 1
a)x+J—c=6,5; 6)x—§=17,5.

HOK&JRHTQ, qaTo AaHHHﬁ MHOT'O4YJIeH IIPpH J100BIX 3HAUEHHAX BXOAMAIIKMX B HEro 6YKB
NPpUHAMAET TOJBKO MOJIOKUTEeJbHBIe 3HAUEeHUA:

a) x2 — 14x + 50; 6) y? + 22 — 12y — 8z + 55.
Hatinure HauMeHbIIIee 3HAUSHUE BLIDAYKEHUA:

a) (ba — 3)(ba + 3) + 4b(4b — 10a); 6) 20c¢* — 24¢d + 9d* — 20c¢ + 28.
Haiigure HanboOAbIee 3HAUYEHHWE BHIPDAMKEOHUA:

a) 2(x — 51) — (x — 3)(x + 3); 6) -13y% — 20yz — 252% — 24y — 12.
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3agaum gns caMOKOHTPOAsSI Nno Kypcy 7 Knacca

I

Q3OI Haiiaure 3HAUeHHEe BHIPAYKEHUS:

931

932

033

934

035

=

<

938

a) 3(4 + 1)(42 + 1)(4* + 1)(4® + 1) — 4%, 6) 9 — 8(9 + 1)(9% + 1)9* + 1).
IlocTpoiiTe rpaduK KyCOYHO-JIUHEHHON QyHKIAMK:

x—T,ecniux 2 9;

—x + 10, ecoiu 6 < x < 9;
x— 2,ecau 2 < x < 6;
-x+ 2,ecmn 0 < x < 2;
x+ 2, eciu -3 < x < 0;
-x — 4, ecii x < -3

ITocTpoiiTe rpaduk GYHKIUHA y = f(x):

a)f(x)=|x+6|-|x-T7] 6) flx) =9 —x|[—-|x—-5]

Pemure ypagHeHue: y- T+y 2y - 4 -3y
3y) . 14 2y) . 27). 13 — 30. 3 4y 5

o) (20 + ) 17+ By + ) 5) 18- 395 0)4 5 15 3

PemuTe ypaBHeHHe ¢ MOAYVJIAMU:

a)|lx+6|+|x-T7|+]|x+ 11|=25;
6)|lx+4|+|x-9|+|x+8|+|x-5|=1T;

B)|3t—-6|+ |4t +12 |+ |2t~ 18 |—| 5t + 10 | = 37.

a) Ilesoe 9mCiIO JaeT IPH JAeJeHUH Ha 4 OCTATOK 2, a MpPH JeJeHUuH Ha 7 — OCTaTOK .
HaiinuTe ocTaToOK OT JeJeHHA 9TOTO umcja Ha 28.

0) Haiizure Bce 4ucia, KOTODbIe mpu jgejeHnu Ha 11 gaioT ocratok 9, a npu gereHHn
Ha 3 — OCTATOK 2.
__47
*3m+ Tn
TOPBIX 3TO OYAET BEPHO.

Yucna m, n — HaTypanbHble. HaliiuTe Bce mapnl YUceJ M U n, AJ1d KO-

Pemnre mepaBeHCTBO:

a)2b—4b_§2{7_54b; 6)b57+b;5—bg1?b;811

Pemure HepaBeHCTBO, COEPIKAIIIEe MOAYJIH:
a)|3n—-18 |+ |2n -8 | +|3n + 15| < 40;
6|x+12|+|x—-6|+|x+3|+|x~-T]|>30.

a) B mikoine umeercs 6 pasanuHbIX Kpy:KKOB. CKOJBKHME CIIoco0aMi MOXKHO COCTABHUTH

pacnucaHue KPYIKKOB HAa OAUH JIeHbL TAK, UTOOEI B ATOT JEHbL MPOXOMUIN 3aHATHL
4 pasJIMYHBIX KPY2KKOB?

6) CKONMBKO YETHBIX HOMEDOR, COCTOAMINX He Hoee ueM M3 UeThIpeX MH(P, MOMKHO
cocTtaBATh M3 nudp 2, 5, 6, 7, 9?

B) ABTOMOOMITBHBIIT HOMED HEKOTOPOTO TOCYAPCTBA YCTPOEH CAEMYIONIAM o6pazoM: HOMED
HAYMHAETCHA ¢ OJHOM, NBYX, TPeX HJIHM YeThIpex nudp, a 3aTeM HAYT YeThlpe OVKBEHI.
KaxoBo MakcHUMaNbHOE KOJIHMYECTBO ABTOMOOMIBHEIX HOMEDOB, KOTOPhIE OKAHIMBAKOTCHA
Ha JBe OyKBbI aToro anpasuta AB, ecim B andasute aTOro rocyjgapcrsa 33 OYKBBI M B
HOMepe MOr'YT ObITh MCIOJB30BAHEI BCe JecAThb apabcxux mupp?
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10.2)0,7;6)-1;8)1,5;r)—1,5.11.a) 6 u 30, mau 171 19, wru 28 1 8;6) 70°. 12. r]*@—ﬂ.23.a)1'6)—20.

24.a)2ub53,nmn16u39,mmn30u 25, naun44mnl11;6)110°.25.a) 2ke®*m Sklzm 6)—"2 31. Anxena.

4

49. a) {-9; —5); 6) {—%; 1%}; B) (~62; —4}. 50. a) a* + a2? + b*; 6) 3x%y + 4x%z; B) @ — 12th +b%1)0.
52.a) Un-96 — 870 kM /u, Cy-34 — 1740 km/u; 6) 360 km; B) 600 M. 64.a) {1; 13};06){—2,4; 1,2}; B){l%; 12}.
65. a) x* + x%® - y*; 6) y" — x% 67. a) 60 km/4, 90 kxM/u; 6) 13 kM. 80. a) 4; 6) —54x%y — 2y°% B) r — pg;
a‘*b ;e )g;;—?-ga__—ﬂ. 82.a)901 126;6) 1710 Thic.p.83.a)0;6)8;8) 1;1)3; 1) 55¢€) 8;
#%)10;3)14;)9.84.2)1;6) 1;8)3.91.a) 24a%+ 2b%; 6) 2p>— Tpg — 2. 92. a)u 5)— )%%

93. 300 Tric.p. 94. a) 3;6) 8; B) 7; 1) 3; 1) 9; ) 9. 95.2) 1;6) 10; 8) 1. 113. a) 0,5; 6) 150; 8) 0,3; r) 2,5.

r)—-m?+4m—6.81.1)

118.a){3%};6}{1};3){—4,5;4,5};r){—4;8}.1l9.a)18u:r'r.;6)3.9691{1‘;B)?QOJI;P]264pa3a.121.3){1004;3016};
6) {353; 377). 122. a) 9; 6) 4. 134 a) {1}: 6) {1,25}; B) {-5; 3}; 1) {~22; 2. 135. a) 645,25 kr; 6) 245 Kr.
136.a){~5; 11}; 6){0; 1032}. 137. ) 1; 6) 6. 138. 3. 139. Gombime criopr. 5 10 p. 140. 20 kr. 168. a) 42 6)%;
8) 46; r)~13,5; 1) 13,25; e) — 229 173. 8) —p? + 4pg; 1) 2x%y + 2xy® — 4y°. 174. a) 3; 6) 1; B) 34; 1) 15. 175.
8) 240 1; 6) 48,75%; 8) 1079 1 1411; 1) 600 u 162 rmm —600 1 —162. 176. a) {2; 4,5}; 6) . 177. 2) 8; 6) 6.
190.a)13a*+3a+1;6)3b*—4bc.191.a)—3;06) 7. 192.a) 3300 kr; 6) 306 ThIC. p. 1459 THIC. p. 193.{3,5; 35}.
194. 1. 209. a) {-11; 1}; 6) &; B) {~17; —3}; 1) {11; 19}. 215. a) 10; 6) 3; B) 37 m; r) 553,65 cm. 216. B) 3mn;
r)~2a% —a’b? - 2ab?. 217.a) 17;6) —44. 219.a) 6;6) 1; 8) 17; 1) 8; 1) 28; €) 63; %) 12; 3) 129. 220. a) {~6; 6;
6) (~11; 11}; 8) {~0,4; 1,2); r) {~ 21 2} 1) {0,25; 3,5); e) {~4; -—} 221. a) 2812,5 xr; 6) 2,5 T 3)1%.
222.3){—3,6},6){—5,7},3){4,6},r){—Q’—S},n){—S,4},e){—7,11}.224.&)57,6)157,3]417,r]607.237.a)2xr;
5) 11,06 m. 238. a)—2p"—2pq3—2q;6)y3+xy 239.2)—9;6) 7. 241. a) 4;6) 11; B) 26; T) 59. 242. a) {-8; 8};
6){~12; 12}; B){-2; 4% } r){-3,25; 0,25); .u){ 2,5); €){-0,875; 2,25}. 243.2) 2% 6) 175 xr. 245.2) 4,3
6) 34,3 5) 102,; 1) 123, 246. a) {~6; 9); 6) {~8; —7}, B) {4; 15); 1) {~10; 7). 248. 2 k. 249. 24. 265. a) 13;
6) -20; ) 11; 1) -21. 272. a) {3}; 6) (~1}; &) {~13; —3}; 1) {1; 5); 1) {~24; —33}. 273. B) —° — y* + 22°y;

r) —p"+4q - pq. 274 a) 60 xm/u u 90 xM/u; 6) 950 km: B) 18,75 kM; 1) 250 15 1) #16,9% . 275. a) =5 3”
— Tps - Ta®
0 25w § g
296. 6) —10; n)? e)9.297.1) - m}Z ) —1,6; m) —0,1. 298. 6) 3; B) 2; r) 5. 299. 6) 322; B) 108; r) 24.

286. a) 3;6)0;8)9; 1) 6; 1) 18; e) 1. 287.a) 1;6) 1; B) 4. 295. 6) J; e) —8; J1) 15.
301.6) 13, ,q) 7 e) —0,4. 302. 6) 9; 1) 6,5; 1) 3; ) 1. 303. a) 2; B) 4; r) 2. 304. a) 8 net; 6) 15 u 30 uein.;
B) byT. — 24 weun., 6ack. — 12 uen., Bos. — 19 wex. 309. r) 1,2; 1) 3; ) —3,5. 310. 6) —1; r) —3; e) 13; k) 2;
u)5; k) 8;)10;0)4; 1) 2.311. a) 2400 p.; 6) 30 cTp., 456yxB; B) 27 kM 840 M; 1) 160 kM. 312.06) -5; 1) —2,5.
315. B)4‘F)1 318.6)0,9;8)1;1) 7;€) 3;3) 5; k) 10; 1) 2; M) 5. 319.2) 9;6) 17. 322. a) 264; 6)6,125;3]17%;

)3 J1)123, e)3 1,:vfn:)3 3)13 .323.6)22;1)-30; 1) 4;€) 3; %) 3,3)2 2 326. a)6;6)—64.331.a)37,5p.;
6) 45 ner. 334. B) 2; r) —2. 335. 6) — 26; B) 10; 1) 5; €) 8. 336. 6) 7; r) 10; 1) 3; e) 5. 338. a) 5; ) %;

206



Or1BeTs!

B) 3; 1) -2; 1) 15 €) 6 3%) 55 3) ~17. 339. 6) 10l; 1;;)—2g 842.a) 7;6) 12;8)6;1)—17. 343.2)6174;6) 72; ) 1.
845.5)-3;1) 15:2)-6;€)4.346.5) 131) - 23 349. ) 8 zier, 16 e, 24 rona; 6) 48k /; 8) 21 ¢, 3 Mt 9 c.
352. a) 24,5;6)—%; ) 1;1)2. 353.6)—7;r) 5. 354. a) ~190; 6) —169. 358. 40 p. 364. ) 0,5; 3) 12,3; u) 28.
365. 1){0}; e) {0}; ) {~T7; T}; 3) D. 367.6) {1; 6}; n) {6}; ) (1; 3}; u) {~0,6; 0,8}. 369.a) {~1}; 1) {~5}; 1) {4,5};
JR){-— 11}; 8) @; m) {0; 2}; ;1) {—4}. 870.6) {~6; 1}; B) {0}; 1) (—00; +0); 1) T; ) {0,5; 9}. 371. B) {~9; 0,6};
r)@.372.6) 21 1 wim ~6 u—3 w3 n 6w —1 1 2; 8) —4 1 12 mwmm 6 1 2; 1) —2,5 1 2,5. 373.6) [-5; 2];
n) {4,5; 8,5}; %) &; a) {-b}. 375. 6) {—1§' 15}; B) Qﬁ; x) {~6; 0,5}; e) [1; 2,5]; x) {~0,75}; m) {0; 10};
M) {~1,25; 4,5}. 377. a) {~4; 4}; 6) {~ 177,25} 378. 5){3 : 8); 1) @ 1) {2; 20}; e) {9; 15}. 380. a) {1,9; 2,5);
6) {5}; B) {1,375); r) . 382. 6) {2,25}; B) [9; +0); n)@ e) [4; 8]; 3) {8). 383. a) {~1,75; —0,5}; 6) {1,2; 6};
B){‘2%;—0,7};n)®;e){ 11,5} 385.a)1;6)2;1)0.388.8) n; r)p—14¢g. 391, a) 8 4 15 mus; 6) 15 km/4;
8)3971; 1) 16 w40 muss. 394. 3) (6; 22); ) {~5,5; -3, 5); %) 3 3) {1; 7}. 395.6) 2 ) (& '!';' 8;dT8}.396.6){8];
B);1){0,2); 1){2};€){~ 7} 397.8){- 14,—3} .398.a){- 11,10} 6){5};8){~3}.399.a)[2;5]; 8){-2;10}; 1) 2.

400.6){-1;17};r){-8; —3,5}, ) [—1§, +00), 3){2—, 6}.401.2){-10;2};6){0; 8}. 402.2)3u24 nmu -3 u—24;

6)3u 13 unu -3 u —13. 403. a) J; 6}{5 510} 1) {—T7; —5; 15}. 404.6) {2,6; 49}, 8){0,5; 3 é}‘ r){3,4; 7%}
405.2)3;0){2};){1; T} m){—15;4};e){3};x){— 319,6}.3)' .408.8)3x~y+z;r)14p—4q.411.a)23 145 mMuH;
6) 7 anm. 413, —55. 414,121, 415,19 . 419, a) (225 1) (175 3); (125 5); (75 7)5 (25 9); 6) (185 1)5 (145 4);
(10; 7); (6; 10); (2; 13); 8) (1;16) 5 (35 9); (55 2); 1) (2; 16); (75 7). 422. T rupexk, 4 6anxn. 424.6)66. 10 0,7 xn
1126.100,9.1;8)126.100,7T1u46.100,91.425.2)11;6)12n+7,nc Z;8)51;r)36n+14,nc Z.426.246 1.
427. 6 ner. 428. (4; 11); (11; 8) ; (18; 5); (25; 2). 432. a) Bex. Ha 25% ; 6) yB. HA 2,6% ; B) yM. Ha 0,25%;
r)ym. Ha36% .434.a)3;6)0.439. 10rupexk o 200 ru 4 ruppkuno500r. 440.6)296.1m00,511156. 100, 713
8)206.00 0,511106. 1m0 0,71.442.2)11;6)63n+11, n € Z.443.(3; 2). 446.2) ym. Ha 29,44% ;6) mapor Ha 12% ;
B)yM. Ha 28% ;1) yM. Ha 37% . 448.2)—21;6) 5.451.{-23; 13}. 454. 4 rona. 464.e)[-24; +0); k) (-°°; 4,2];
H) (=23 +90); 0) [-6,5; +00); ¢) (=003 —2); 1) [-10; +00). 472. 6) (—°°; —5]; 1) [-1,5; +0); 1) (—00; +00);
3) (4,6; +0); M) (—°0; 8) 473. 6) (2; +°°]: B) [3; +20); ) (=035 14); 3) (—°°; 1%]- 474. B) [-2; +o°);

) (-005-19); €) (~00; 1); 3) (~09; ~63T; %) (~12; +09); m) (~0; +00). 477. 6) (~0; ~7,6); 1) [4; -+o0);

=05
3
e)(—00;5];8)(2;+20).478.a)0,5;r)-2,875;e)—2.480. B)[ —4;+00);e)(—o0; “6—],}{{){ 00;25,21;8)(—°0; 463),

m) (-0 375 1] H)[~ 4—,+°°) ) (2755 +00); ) (~00; 1 ] 481.6) (-o0; 114] ) (=005 = 6) 485.6) (-00;-4);

11’
1)(—°°;5).487.0)(—°°;6,5);r)(—°°; 1 3],e}( Ei] .488. a)6oab11e 8 cM u MeHbile 12c¢m; 6)Goabre 0 cMm
u MeHbIne 4 cM; B) Goabie 4 ch/q, r) 6osee 5,625 KmM; 1) MeHbIDe MJH paBHO 8 AHelt; e) meHee 59
memxos. 489. 6) [0; 16 s)(4 ; +90); 1) [0; +o0), 491. a) (—o°; —3,4375); 6) (—°°; 0,75); B) [~ 414, co);

2571 ) (-35%

3” 13’

I‘)[ —cQ; +°O)’ 3) (_OO, _2731- 492, 6) (3'3"'7;’ +OO)’ B)(_Oov m]’ )I) [4'1'77’ +OO), 3) {—OO, _Sg]-

38’
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493. B)[ 9 —2-') I‘)( 3 7] 494, E)( +00),H)le~la>1 (—00 a_ba);npﬂa=1,b<0: (—-OO;—|—00);

1
npua=1,b20:J;

; IpHA

%paﬁ. nas; 6) 10 munmnii;
B) 9uacos; r) 140 wen. 501.6) -11x* - 5xy - 61°. 503. a) 3; 6) 2; ) 6; 1) 7. 506. B) (—°°; 0,1]; r) [-36; +0);
1) (903 4)3 1) (<53 +00); M) (=093 8). 510..6) (~003 ~2; 1) [~12; +00); €) (93 +0); 3) (~°; 8). 511.8) [52; +0);
R[2,75; +00). 512.6) (=093 22); 1)(0,25; +00); 1) (~00; ~2,5]. 516..3) (003 30]; 1) (~00; ~144); €) (96; +0).
517. a) (2,25; +20); 6) (~0%; ~3%); 8) @3 T) [~1,5; +00). 519. a) (~00; 2); 6) (~o0; 2,25); B) (~00; ~41];
T) (—00; ﬁ] 520. a) G6oapme 3 cm u MeHbImme 7,5 cm; 6) MeHee 45 MuH; B) MeHbIne 1786 Memkos.
521.8)(~20; 139);6) (~00; 11; ) [122.; +00); 1)[-2,75; +00). 522.6) (~00; 0]. 523 ) (~60; +0); 6) (~00; 1s];
8) [125; +00); 1) (5535 +°0). 524. a) (~15; ~3,2); 6) (213; 27]. 526. a) 502 - dab - . 527. a) 18 aneit;
6) 6 noBapos. 530. a) 2; 6) 5. 532. [6,25; +°0). 536. 6) (~7; 7); r) (~°0; —6] U [6; +00); 1) B; e) (—o0; +00);
u) (—00; 0) U (0; +00). 537. a) (—6; 4); B) (—o°; -0,6] U [6,6; +0); r) (—0; —8,4) U (10,4; +0); e) (-8L; 9);
) (—00; +00); 3) (~8,4; 7,6); u) @. 540. a) (=5; 1,5); B) (-°0; —2,5] U [6; +0); 1) (~00; _%) U (2,5; +00);
) @5 3) {0); 1) (005 +00). 541, 6) (8; +°); 1) (~0; T ) (~4,25; —g)s W) (093 155] U [4,55 +0;
K) (=903 —12%]u[—%;+oo). 542. B)[—%; 45); 2)[~15; —1§1;e)(—co- 131 U[76; +00). 543. 6)[-16; ~1,6];
r) (-o°; -23) U (— 3 +0); m) [-21; — 3] 545. 6) (- 22 103)' r) (-2; 7%)‘ 546. n) (—<0; 1,5);
) (=003 2] U [10; +00); k) (~00; 4,5] U [15,5; +00); ) (-27; 2; 0) (~o0; 12] U [15; +00); ¢) (-5,5; ~13);
) (~00; ~42) U (-3,5; +00). 548.6) (~21; 9); 1) [3; 21; &) (~°0; ~14) U (~4; +00); 2 [-1; 231; 3) [05 5].
549.6)(—00; ~3,1) U (—3; D) [~253 L1 %) @3 8) (~09; +0). 550..2) (=3,5; 2,5);
6) (—°°; 4,5); 1) (—°°3 2] U [19; +00); 1) (—0;5 +0); €) (05 ~1,25); 3) [5; +°0). 551. a)[O;%}; B) [0; +o0);
64,0291 553.) [; 41; 6) (-41;0,75);

B) [-1;16); r) [-7; 23] U [52; 14]. 555. a) 629 krs 6) 2475 ow; B) 46 u; 1) 12 434 p. 557. a) 40,5 Kn;

+00); B) (~o0; 5] U [5,5; +o0);

x) (3; +00); e) [1; +oo) 552. 5) (o035 -9 U [b+9; +0); 1) [

6) 80 kM/4 miu 40 KM/u; B] 90 xm/4; r) 360 m. 559. B) —65 — 10 + 22r; 1) -51—. 560. a) 2; 6) 6; B) 1.
562.3) x,= —28; x,= ?,x 8 . 563.1)[~20; 10]; €) (~00; ~5) U (9; +0). 566..5) (=23 2,25) U (10,25; +00);
1) (-00; —6] U [-5; +00). 567 a) (—o0; —1,5); 6) T; B) (—o0; 11 5]. r) (3,5; +°°); n) [-8,25; -0,9];
21? +00); 3) (—00; +00), 568. B) (—00; —39] U [~ 1 ; +00); 1) [4131, 263] n) (=7; -0,2);
e) (—0; —Q}U(zs, +00). 569. B) (-9,5; ~3); 1) (2,5; 12,5). 570. B) (-oo-u 5] U [4,5; +0); e) (—o0; +oo)

e) (—o0; -0,4) U (

x) (—00;-1,2) U (1,65 +0); 3) (- °°. 13)U[7 +00); k) T; M) (—00; +0). 572 a) (—2; 8); 6) (—12; 2 ),
11! +00}’ B} [_6;_3] U IGE} 8},
r) (~00; ~23] U [-13; +0). 574 a) (—8; 7); 6) (~00; +00); B) [4,55 +00); 1) (~00; ~0,5). 576. ) [~1,4; O];

B) (=93 +90); ;) (—°°; -7§) U (—1 ; +0); €) D. 573. 6) (—°°; —54] U i~

6)(—20;0].576.a)[-4; 1); 6][ 10 ,5].577.a)1909kr;6)14109¢em; B)874u.;1) 57 141,38 p. 579.2a) 27 km;

6)30xMm/4; B) 300 M. 581. B)8p+26r- 14t +s; r)—ﬁ. 582.a)3;6)1;8)4.584.0)x,=1,2;x,= —%;xf %—?
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585.[~2; ~1]. 586. 13 psinos, 145 mk. 587. 28; 56; 84. 588. 6) (—o0; +0); B) {1,1}; r‘){2-:].)i}; x){-3); m)(3,5);
K) {223}. x) {0}. 589. 8) {-1; 8}; ) {0,5}; n) {-2}; e) J; ) {~5; —0,8}; 3) {-1,;; 1-%}. 591.6) & r) {6);
k) (—00; +00); 3) {3%}; k)}—3}; 1) @; m) {~1}. 592. a) TA — 26 wes.; TB — 21 uen.; TB— 29 uen.; 6) 8 I - 15,
BOII—30,BIII—28,BIV—18;B)1,5H10,5mm—l,51{—10,5;r)4n8nnn—4n—8.593.6}2%;8)4;14){*9,5;"é}:
K) {-3%; 0,6}; 1) {~12; 0,6}. 595. a) {~1; 13}; B) {-8}; r) J; n) {1,5; 3}; €) (—o0; +°); 3) {-3; —1; 13};
u) {8; 10}; ) {~3; 15}; m) {1,8; 2,5}. 600. r) [—31 +o0); ax (—o0; 62
+00); i) (~00; ~2:5]. 604. 1) [-2; -

2}; 3) (1,63 +0); w) (133 +oo).

601. 5) (—o0; ~63); 1) (353 3 ©) (005 0] U [55 +00); 3x0) (~00; ~2);
3) [-23; g]; u) (=003 +00); k) (=035 3) U (3; +0); x1) (=4; 18); m) (=°; 31;] U [8,5; +0). 605. r) (—°; -g-];
#x) (5,4; +00); 3) (—00; —19) U (—5; +0); k) (—°0; 0,5] U [T; +02). 606. a) 6ompmie 12 cm 1 MeHbIe 21 ¢M;
6) ue Gosree 400 M6. 607. a) korbkoB B 1,1 pasa; 6) ym. Ha 16%; B) ym. Ha 1% . 608. a) 3,75 pab. nusA;
3},1'){ 92 } 610.5)mpua0,5: x = 52— ab
ub=0:x e (—00; +0), mpua=0,5ub=0: J. 611. a) (—o0; 11); 6) (—0o0; —§), B) (-6,5;10); r) [6; +00).
612.6)[-37; —%); 8)(—2; 3]; 1) (-52; 2). 613. a) 30; 6) 40n + 37, n € Z. 614. (3; T), (8; 5), (13; 3), (18; 1).

6)104acos 40 mun; 8) 15Kxm/9;r) 350 M. 609.6){—3 1> PHa= 0,5

616.2)60;6) 135; 5) 720; 1) 120. 617. 2) 315;6) 672; B) 1620; 1) 40 320. 618. 2) 8; 6) 36; B) 2160; 1) 72; 1) 48.
620. a) 20 160; 6) 60; B) 360. 623. 1) 1) 10; 2) 20; 3) 17;e) 1) 15; 2)4; 3) 12. 625.a) 12 km/4, ~ 11,7 KM/ 4;
6) 12 cyr. 9u; 8) 3u; r) 4 u. 626. ) (?ETIEZ; 3)4a-1;m) (%-“5—55%12. 627.2) 2;6)4; B) 3; 1) 6. 629. a) 24 u;
6)19 /4. 630.2)40; 6) 24.631.2) 54; 6) 84; 8) 720. 632.2) 4; 6)4320; 8) 6. 634.2) 120;6) 360. 636.6) 1) 11;
2)12; 3)4 5)1)7;2)2; 3)8.638.a) 18k /1, ~ 17,78 x/3; 6) 8 cyrox. 639. 5) > 5“’ g 7‘7, r) 2% 3;2"‘3; i7",
"“(5;: Ty © 2~ 1. 640.2) 250) 3; 5) 45 1) 5. 642, (~74,5; ~42,5). 643. 53 Msua. 646. a) 216; 6) 4°;
B) 2% r) 2°. 647. a) 1364; 6) 2800; 5) 1 111 110; r) 837 930. 648. a) 7812; 5) 18 278 000; r) 1296. 653.
a)mec]a-nonap —11 500 p; moBap — 8050 p; nomomauk — 1840 p; 6) 124 250 p; 8) 28ra 25a 34 m?; 1) 1:6000.
654. %) 24, 5) 43“;, u) :%e. 658. a) 64; 6) 81. 659. a) 9330; 6) 11 111 110. 660. a) 216; 6) 3 637 248. 664.
a) 622,6 ThIC.p.; 6) 18 ra 14 a 40 m2. 665. 1) 6xyz; e) %. 669. (-60,5; —33,5).670.1—-24 op.; I - 12 op.
671.290 . 680.a) B A 5a 132p. 11 xom.; 6) 100 000 p; B) 148,832% ; r) 1) 2500 p.; 2) 6000 p.; 3) 10990 p.;
4)17280p.682.8)9a—2b;r)6m—11n.684.2)—15;6)—28;8)4;1)~0,1.691.2)50000p.;6)1)4200p.;2)6300p.;
3) 10850 p.; 4) 17 808 p. 693. a) 12a — b; 6) 6n — 2m. 695. a) 2; 6) 10. 696. (—°°; 3,5). 698. 21 upucka u

29 moxonagurx. 699.a) 36,6;6)~57,2; 8)~89,6; 1)~ 43,5.707. a)(—©

c0--19. (3 . . B) (—00s —16];
;=52 6) (13 +00 hR 10
r)[14,5; +00). 708. a) 3 u 14, 12 1 5: 6) 95°. 719. a) (—o0; —3,4); 6) (- 29,+oo),3)(—°0 253 ] r) [10; +o0).
720.2) 7u 31, 18 1 20, 29 n 9; 6) 100°. 725. B. 726. 66. 727. 9000 p. 738. 2) 25 xm; 6) 33§% :8)13180p.;
r)ym.uab,75% .741.6)—3:29—3xy2—y3.742.a){~3;%};6){—5,25;4};3){— 12;4}:r){~13;-6}.744.2)94,375%;

6) 35 xr; B) 21 kr. 746. a) 500; 6) 1900. 751. a) 750 m; 6) 36 700 p.; B) ym. va 7,6 % . 754. a) 4a% — 3b%;
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Orsersi

6)—2p®—3p’q+ 8pq2. 755.a){~5;6,4};6){2: 2,5); B){7 9} r){-11;4}.756.2)80% ; 6)40kr. 757.{3 15,11,6}.
.qy L. 1,5, .5 1 1 . . 3.0y 2, 1,

7581. 16 nz-r. 761.&)5, 6) 6,762. a) 6,5) 3 8) i) 132’ ) 1%. 763. a;no,ls, 2)0,2;6)1) 375 2) 157 ®) g
oy 2 . . . 2.1, 1,51 . 8. 1,
r):i,n)l.. 764 a)0,1; 6)0 2;8)0,04; r)O 25. 765.a)3,6] 56:8) 1) 535 2) 3. 766.2)1)0,1;2) ££56) 1) g3

2) 1 3) 3’ B) 5= 24 767. a) 8 0) 0,5; B) == T770. 420 mr. 772, a) 15 kM/4; 6) 70 kMm/9; B) 80 kM /1;

60’ 78 78
r) 105 m:/q 775 Ha MOTOILMKJIe; 776. a) 1; 6) 3; B) 9; r) 7. 777. a) {9}; 6) {0; 6}; B) {-11}; r) {-9; 0}.
778. 8) = 12, 6) o3 B 172; r) %; e) %. 779.2) 1) %; 2) 3—"53; 6) % 780. a) 0,14; 6) 0,05. 781. 6) 1) %; 2) %
782. ) 1) 0,01; 2)4 3 6) 2 120 783. a)%; 6) 0,4; s)%; r)ﬁ%ﬂ.'zss. 84 mr. 787. a) 2 kM/q; 6) 50 kv /3
B) 5 xv/u. 790. a){5}; 6) {0; 4. 791. a) 3; 6) 1. 792. (1; 11). 794. 1 pas. 795. a) 24; 6) 120. 796. a) 136;
B) 720. 797. a) 210; 6) 693. 798. a) 576; 6) 96. 799. a) 6% 6) 4°. 800.6) 11 110. 808. a) 18,6]6,3) 12,r14
809. a) 2) 11.6)"’1 810.2)0,11; 6) 0,08; 8) 0,05; r) 0,03. 812. 6) 68,4 u.; B) 44 100 p.; 1) 6 ra 45 a 12 m%
%) 54 12 9327,36 p-; ©) 85 000 p.s 70) 6075 p.; 3) yu. 152 41,2% . 815. 2) 60 480; 6) 15 120. 816. 2) 2343;
5) 33 824 000. 818. 2) %3 )560 819. 8) —1,5; e) 0,09; 3) 3; ¥) 2,5. 820. a) 68 000; 6) 400; r) 95 000;
,11)90;e)10; m)ﬁ-3)0,5,;:)1,n)0,m)m.821.5)140°;n)243,7mc.p.;r)259Rr.835.a)8qacoszomnn;
”q r) 14,4 4; 1) B 15 paa. 836. a)15 200 xr; 6) 23 400 M; B) 1328 Mum. 841. a) 1; 6) 96;
B) 4; r‘) 14. 846. a) 5600 TrIC. p.; 6) 20 Kr; B) m, r) 4 u 40 muH. 847. a) 400 ctp.; 6) 375 xop., 210 Kop.;
8) 30%; 1) . 5 52,75% . 848. a){~4}; 6) @5 B){3}; r){55}; @) (~o0; +09); €) {1,75); %) {-0,3}: 3) {-9%);
u) {~4,6); ) {1}. 849. 2) {60}; 6) {—1%}; 8) {2,25); 1) {T}; 2) {1,4}; e) {~0,5}. 850.6) 52; 8) 4 : 11;71) 2 : 3.
862. a) 14 km/u, ~ 13,71 xm/4; 6) 7 w.; B) 8 w.; 1) 4,55 k. 863. B) 143%; r) 13 200; x1) 1%; e) 10 000;
%) 6400; 3) 0,5; 1) —3596; ) 1000. 864. a){3); 6) {~4; 1%}- B) {—7%}; r) {1,5}; 1) {111}; e) {~4}; ) {-2};
3){~2; 0; 1}; m) {~ 23}, 3){~1,5}. 865. a){ 13; 5 r){-2; 53},11}@;&) (003 +00); k) {—2; 10}; 3) {—4}; n) {0}.
866. a){—5; 3}; 6){5; T}; B){—8; —3}; r) &. 867. a) 28 m; 6) 64 cm. 870. a) (—°0; —20]; 6) {ﬁ; +00); B) (—02; 4);
r) [-5; +00); x) J; €) (—00; +0); k) (—00; ~2); 8) (—00; +00); m) (—00; %): K) (—°°:~1%]: a) [1; +00);

6)3 5 4.58) 1

w) (—00; 2-2). 871..2) (18 +00);6) (~00; ~42]; 8) (=003 36]; ) (—2§-+oo);n)(—oo-+oo); €).872.2)(~14; 4);
6) (—o0; 2] U [5; +90); B) &; 1) (—00; +00); 1) (—32; ——},e]{ —00; -1+ ] 873.a) 6 4. 10 muH.; 6) 70 KM/9 AIN
30 km/9; B) 10 xM/4; r) 83 xm/u, 874. a) 2; 6) 216; B) 10; r) —1; 1) 1; e) 343; &) 130; 3) 214; u) —19,5;
k) 27. 898. a) 720; 6) 96; B) 5040; r) 216; x) 2880; ¢) 48. 899. a) 243; 6) 625; r) 5460. 904. a) -é-; 6) %
905. 3)33,6)32,8)125 906.(3;23),(12;14),(21;5).913.a) 1;6)0.914.2)9;6) 3;8) 1; 1) 8.916.2a) C(4,5);
6) C(0) uanu C(-36); B) C(9) niu C(45); r) C(15) mau C(2 1-?-]. 917.a) 13,75 T.; 6) 1758 kr. 926. a) 40,25;
5) 308,25, 928. a) —9; 6) 3. 929. a) -92; 6) 4. 930. a) —1; 6) 1. 933. a) {0,6}; 6) (~15,75). 934. a){—ll%; 1};
6) D; B) {~3,75; —2,25; —1%; 14,75). 935. a) 26; 6) 331 + 20, n < Z. 936. (11; 2) u (4; 5). 937. a) (-°; 0,5);
6)[15; +0). 938. a) [0,5; 6,375]; 6) (—o0; —4] U [T; +20). 939. a) 360; 6) 312; B) 12 098 790.
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IIpenMeTHBIN yKa3aTelb

ABCIIMCCA vvvrrrrirnrrersisnnssrssssincens cTp. 13
ANTIRIEERY 0000000000660000000000GCE00000094 crp. 11
Bennuwune:
BABUCHMBIC +vvvverersenensnnnnnsnsassans cTp. 3
HEBABUCHMBIE +vvvvrersiorescrsnscnncens cTp. 3
TIEPEMEHHBIE +uvvrereenerssssrosararsnnns cTp. 3
IPAMO IPONOPUHOHANBHEIE ...... cTp. 27
BepoATHOCTE CIy4aifHOTO COOBITHA ... CcTP. 169
I'paduk QYHKIHHE ..covvvvinrnrniannnnn. crp. 13
JuohaHTOBE] VPABHEHHS ...veveenenn. crp. 88
3agagne QyHKIMM:
AHATATHYECKH +vvvrerrrresrracarennns cTp. 12
TPADHUECKH «vvenrvrerennnnennnns crp. 12-13
CJIOBECHBIM OIHCAHHEM .......eees crp. 11
b 0= 10297 01 (=) 7 R ctp. 12
HIHTEDBAIL .cvvviveriireiensesrrsnnrossnans cTp. 47
VICOBITAHHE .vvvveveeennreeannsennnneens crp. 168
TEESTIIT 00000000000006000060000G00000000000¢ ctp. 168
OJIATOLPHAATHBIN veevveereiennnnanns cTp. 168
Knaccuueckass cxemMa OIpeqesieHUsd
BEPOATHOCTH tuuennnennraninnnnacneannns ctp. 176
Kaou mua@PA «evveeeerriaeaiieeanianenns cTp. 20
KOMOUHATOPHKA +vvvviirnieiernnnninies crp. 129
KOpEHD YDABHEHHA .evveverennererennns crp. 63
KoahduipeET IpOnopIHioHAIBHOCTH .. CTP. 27
KpHOTOrpa®mla ..occvvvvviiieiiininnenns ctp. 20
Kycouno-nusaelinas GpyHKUuA ... cTp. 47-48
JInHeHHAA 3ABHCHMOCTD .vivvvsssenans crp. 36
JIMHeNHAA QVHKIHAA +vvvvvieeeinrnnans cTp. 36
JINHEHHOE HEPABEHCTBO ..eoveevernn. erp. 100
JInHelHOE VPABHEHUE ....ccevevevennns crp. 64
Jlyu:
FERTRIRAREY onon00000000605600000060000 ctp. 47
OTKDPBITBIH +vvvvenerreeennnenneseanonnns crp. 47

Menuana =Habopa umces ............ cTp. 159
Moja HaAbOPA YHMCEJ ..ovevvrerannnnns crp. 158
Haubospiee 3HAYEHUE ............. CTP. 157
HanmMeHBbIIIEe 3HAUEHHE .vvvvvennnnns ctp. 157
HepABEHCTBO «.tscerssinnansenssrsssnsssas crp. 98
EEHTORUD  coooon0000000000000000000 000600 crp. 98
HECTPOTOR veennrernreannsrsssesnnssnes crp. 98
OO, 00060000006660000000G000CA0C0006G ctp. 13
(0 012110 ) AP crp. 47
ITONYHHTEDBAT cevveeeiinnnnenninnnnnnn. ctp. 47
IIpaMas IpPONOPIHOHANBHOCTE ..... crp. 27
PaBEHCTBO ..vvvervviaiaiiaaeiiiannnns cTp. 63
PaBHOCHJIEHEIE HEPABEHCTBA ........ cTp. 99
PaBHOCHIIBHBIE YPABHEHHUHA .......... cTtp. 63
PasaMax Hab0pa YHCET .........eeenns crp. 157
PelreHUA HEPABEHCTBA ...eivuveiinrins cTp. 98
ColObrTHA:
JEeTePMHAHHUDPOBAHHBIE ...c.cueen... crp. 168
JTOCTOBEPHBIE +ecceuerersciasaasssass crp. 177
HEBO3MOMKHDBIE .cvvvvrrerrsracaanare crp. 177
PABHOBOZMOXKHEIE .....ccvinasiasns crp. 169
CHAVUANHBIC tovvrevnsncocersns e ctp. 168
Cpensee apudMeTHUECKOE ......... crp. 156
CTATHCTHEA iveeeerscrerrasnssssrsesnses cTp. 156
Teopuss BEPOATHOCTEH ....covvevnnnns crp. 168
EEEEEGE con0000006606000660600060000600¢ crp. 63
VYDABHEHHE .evvvveierriisnnsnsrisnarannes ctp. 63
OURTIETI G oon000600006000000E000000000660000¢ crp. 4
YacTora CIy4aiHOrO COOBITHA .... CTP. 168
YHCIOBOH IPOMEEYTOK .evevvrrensnes crp. 47
Indp:
BAMEHBI .vvvvvvneerrnrernnannnsesnnnanns ctp. 21
MMEPECTAHOBEH .uivviiversnnsiarsnnes crp. 22
[4515:3 4o U crp. 20
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ITPOCTBIE YUCJA

0 1000
2 3 5 7 11 13 17 19 23 29
31 37 41 43 47 53 59 61 67 71
73 79 83 89 97 101 103 107 109 113
127 131 137 139 149 151 157 163 167 173
179 181 191 193 197 199 211 223 227 229
233 239 241 251 257 263 269 271 277 281
283 293 307 311 313 317 331 337 347 349
353 359 367 373 379 383 389 397 401 409
419 421 431 433 439 443 449 457 461 463
467 479 487 491 499 503 509 521 523 541
547 557 563 569 571 877 587 593 599 601
607 613 617 619 631 641 643 647 653 659
661 673 677 683 691 701 709 719 727 733
739 743 751 757 761 769 773 787 797 809
811 821 823 827 829 839 853 857 859 863
877 881 883 887 907 911 919 929 937 941
947 953 967 971 977 983 991 997
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TABJIMITIA KBAJAPATOB
HATYPAJIBHBIX YACEJ A0 100

12 | 1 | 212 | 441 | 412 | 1681 | 612 | 3721 | 81 | 6561
2 | 4 | 22¢ | 484 | 420 | 1764 | 62 | 3844 | 82 | 6724
32 | o | 238 | 520 | 43 | 1849 | 63* | 3069 | 83* | 6889
£ | 16 | 242 | 576 | 44 | 1936 | 642 | 4096 | 84> | 7056
520 | 25 | 252 | 625 | 45° | 2025 | 65 | 4225 | 85 | 7225
6° | 36 | 26° | 676 | 46* | 2116 | 66 | 4356 | 86> | 7396
7 | 49 | 272 | 720 | 47 | 2209 | 67 | 4489 | 87> | 7569
8 | 64 | 28° | 784 | 48® | 2304 | 68 | 4624 | 88 | 7744
9° | 81 | 20° | 841 | 49° | 2401 | 69 | 4761 | 89> | 7921
10° | 100 | 30° | 900 | 50° | 2500 | 70° | 4900 | 90® | 8100
112 | 121 | 312 | 961 | 512 | 2601 | 71° | 5041 | 912 | 8281
12¢ | 144 | 320 | 1024 | 52: | 2704 | 72: | 5184 | 92 | 8464
13¢ | 169 | 33* | 1089 | 53¢ | 2809 | 73 | 5320 | 93 | 8649
14> | 196 | 34* | 1156 | 542 | 2916 | 74 | 5476 | 942 | 8836
152 | 225 | 35° | 1225 | 55° | 3025 | 75¢ | 5625 | 95¢ | 9025
162 | 256 | 36 | 1296 | 56: | 3136 | 76* | 5776 | 96* | 9216
172 | 289 | 37* | 1369 | 57: |3249 | 77 | 5020 | 97 | 9409
182 | 324 | 38 | 1444 | 58® | 3364 | 78% | 6084 | 98° | 9604
19: | 361 | 39° | 1521 | 59¢ | 3481 | 79 | 6241 | 99 | 9801
20: | 400 | 40® | 1600 | 60® | 3600 | 80* | 6400 | 100 | 10000
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TABJIUIIA RKYBOB
HATYPAJIBHBIX YHUCEJI 10 60

13 1 213 9261 413 68 921
23 8 223 10 648 423 74 088
33 27 233 12 167 43° 79 507
43 64 243 13 824 443 85 184
53 125 253 15 625 453 91 125
6? 216 263 17 576 46° 97 336
73 343 273 19 683 473 103 823
8? 512 283 21 952 48? 110 592
93 729 293 24 389 49° 117 649
10° 1000 30° 27 000 50° 125 000
113 1331 31° 29 791 51° 132 651
123 1728 323 32 768 52? 140 608
133 2197 333 35 937 533 148 877
14? 2744 343 39 304 543 157 464
153 3375 35° 42 875 55° 166 375
163 4096 363 46 656 56° 175 616
173 4913 37 50 653 573 185 193
183 5832 382 54 872 583 195 112
193 6859 392 59 319 593 205 379
202 8000 40 64 000 60? 216 000
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CBOMCTBA CTEIIEHU

am™ - a* = am+n (ab)n = q" * bn (am)n = qgmn'n
a” :a"=a"" " (@:b)=a":0b" (%)n=%

P0PM VTW)I COKPAIIEHHOI'O YMHOMEHHNSI

(@ + b)? = a® + 2ab + b® - (popmyaa KBagpaTa CyMMBI
(@ — b)2 = a® — 2ab + b®> — dopmyna kBaapaTa pasHOCTH

a2

- b?> = (a — b)(a + b) — hopmyra pasHOCTH KBaApPaToB
(@ + b)® = a® + 3a’b + 3ab® + b® — hopmyna xKyba cyMmsl
(@ — b)® = a® — 3a®h + 3ab® — b® — dopmyna Kyba pas3sHOCTH
a® + b® = (a + b)(a® — ab + b®) — dopmyna cymmsl KyOOB

~ b = (a - b)(a® + ab + b?) — dopmyra pasHocTn KyGOB

PEIIEHUSI YPABHEHUU BHJA: y = kx + b

3Hauenue k 3uauenne b I_‘iopens ypaBHEeHHSA
E#0 b — mwdoe yucao —%
k=0 b=0 Her kopreit
k=10 b=0 Kopens — mioboe unciao

PENIEHHA JUHEHNHBIX HEPABEHCTB

Pemenns Pemenns Pemenns Pemenus
3uauenue k | SHaueHue ¢ | HepaBeHcTBa | HepaBeHCTBA | HepaBeHCTBA | HepaBeHCTBA
kx > ¢ kx 2 ¢ kx >c¢ kx 2 ¢
k=0 <0 —00:400 o0+ 00 @ <z
- s (—o05+00) (=005+0) (Her pemernii)|(Her permenmnit)
=0 c=0 (Her pemeswii) =2 (Her pemennii) Sy el
B @ 1%/ . .
=0 ¢c>0 (Her pemenwnit) | (Her pemennii) (=005 +0) (=005+0)
k>0 ¢ — moboe (%; +00) [ +co) (—o0; k) (—cc; k]
c ¢
k<0 ¢ — moboe (—DO, k) (—-OO; E] (E; +OO) [k’ +OG)
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