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INIOBTOPEHHUE KYPCA ,,AJITEBPBI“ 7 KJIACCA

Hoporoi ydenuk! JIns moBTOpeHHs 3HaAHUH, NMOJIYYEHHBIX B 7-OM KJiacce,

npemiaraéM BaM PEHIUTH CICAYIONIHUE YIIPAaXXHCHUA.

1.

HaiiguTe 4ucioBOE€ 3HA4YCHUE BBIPAXKCHUA:
1) S=2(ab+ ac+bc), tne a=5, b=4, c=10;
2) V=3(a*+b" +ab), te h=12, a=10, b=8;

(a+b)n
2

4) V =3abh, tze a=30, b=20, h=25.

3) S=

, tne a=10, b=40, n=16;

PackpoiiTe CKOOKM U YIIPOCTHTE:

1) 7a—(5a+ 4b); 2) 9x—(7y—4x);

3) —(2a—3b)—(—a+3b); 4) 8x— By +5x)—(—2y—x).
Haiigure 4mciIOBOE 3HAUYE€HHE BBIpAXEHHS S = %v + ﬁvz , €CIIH:
1) v=160; 2) v=175; 3) v=90;

4) v=100; 5) v=120,4; 6) v=28,5.

3a Kax/JbIH NPaBWILHBIM OTBET IO PYCCKOMY S$3BIKY U JIUTEpPAType
Hayucisgercs n 6aiioB, Mo mMareMaruke — k 0ajuioB, IO AHIITHHCKOMY
a3bIKy — m OayuioB. Hajgupa oTBeTHna Ha ¢ BOIPOCOB IO PYCCKOMY
A3BIKy M JIUTEpAType, Ha a BOIIPOCOB IO MaTeMAaTHKE, Ha b BOIPOCOB
[0 AHDIMUCKOMY SI3BIKY.

1) CocraBbTe BBIpak€HHE I Moacu€éra obmero yucna 06aios,
Habpanubix Hanampoii;

2) ckonbko OayutoB oHa Habpana, eciu a=35, b=34, ¢=36; k=3,1;
m=2,1 u n=1,1?

Pemure ypaBuenue (5-6):

1) 2x+15=3x—-11, 2) T-5x=x-2;

3) 2(x—-3)=32—x); 4) —3(4—x)=2(x-9).

1) 3,2x+1,8x=6x—3,5; 2) 7,5x—2,5x=Tx—-10;

3) 0,5(0,4x—8)=5(0,2x—1); 4) 2,4(5x—3)=-0,8(10—5x).




7.

10.

11.

12.

13.

14.

1
ITocne Toro kak TYPHUCT IIPOLICII 3 KM H €Ic 5 OCTAaBIICTOCA IIYTH,

OH IOJCYHUTAJI, 4TO €My ocTaercs npoutu eme 1 kM. Kakoil nmyte oH
HaMETUJI MPOUTH?

Kycok mpoBosioku miuuHOM 9,9 M pasnenuiv Ha JBE YacTH.
Hajinure anuHy KakJ0W M3 9acTed, €ClIU:

1) onna wacte kopoue apyroit Ha 20 %;

2) oaHa 4YacTh JnuHHee apyrod Ha 20 %.

1) Omgno uucno cocrasisier 45 % papyroro. Halijure 3TH 4ucna, eciu
OHO M3 HUX Oonbline Japyroro Ha 66.
2) Ogno yucno coctasnser 30 % nppyroro. Haiiaure 3Tu 4mcna, eciu
OJIHO M3 HUX MEHbILIE Jpyroro Ha 35.

W3 omHoOro cena B Apyroe OTHPaBMIICS MEIIEXO CO CKOPOCTBIO 4 KM/4.
UYepes 2 yaca ciueioM 3a HUM BbIEXaJl BEJIOCHUIIEAUCT CO CKOPOCTHIO
10 xm/4. Bo Bropoe ceno oH mpuOBLI Ha OJMH Yac paHbIIE NEmeXo/a.
Haiiaure paccrosaue Mexmy cEmaMu.

Breraucnure:
1) R 2) 36,5315’ 3) PO

3anumure OJHOYWICH B CTaHAAPTHOM BHJIEC U BBIYHUCIHUTE €TI0 YHCIIOBOC
SHA4YCHHUC:

1) ba - 8ac, tne a=—-,b=-3,c=2;

N | —

4 5 1
2) Sx-8y*x’y, me x=3,y=1.

[IpuBenuTe MHOTNOWIEH K CTAaHJAPTHOMY BHIY:
1)1,2ab + 0,86 — 0,2ab + 2,2b*> + 2ab;
2)3a’*2a’ +3b*4a® — 2a’5b* —3a2ab® —a’2a.
Bemonuure neiictBus (14-15):

1) (3a®—2ab—b*)—(2a* —3ab—2b°);




15.

16.

17.

18.

19.

20.

2) (7a* —13ab +10b%) + (—3a* +10ab — 7b°);

3) (a® +3ab—b*)-ab; 4) abc-(2a’b—3abc).

1) (x+ y)a—b); 2) (a—b+c)a—c);

3) (a®—b*)(a+b); 4) (@a—3)a—2)—(a—1)(a—4).
YrpocTuTe BBIpaKCHUE:

1) 4a’:a—(2a)’ +a*:3d%;

2) (54* +§a3) ‘a* — (4d%): (2a) + (2a)%;
3) (0,16* —2b° +0,4b% + 0,02b): (0,1b);
3 332, 9 233 15 44\ (3 12

4) gab +Ea b —Eab ).(4ab )

Paznoxure Ha MHOXUTEenH (17-18):

1) 5a> —15a* +10a°; 2) 9a’ +12a° —6a;

3) a(x+y)—b(x+y); 4) (x—=1)—a(l—x);

5) 4(a—3)+a(3—a), 6) a’(1—a)+4(a—1).

1) ay+zy—2ap—2zp; 2) Sac—6bd + 5ad — 6bc;

3) a(5a—4b)—10a + 8b; 4) 4ab—6cd —12ad + 2bc.

Brruuciaure:
1) 49°+51-98+517%; 2) 58 —116-33+33%
192 +3811+112 532 -53.94+472
3) 2 2 ’ 4) 2 2 ’
19211 53247
5 183°—93° 6 43,73% —43,73.56,27+56,27*
) 1832 +183-93+93%’ 43,73° +56,27°

Ecnu mpowusBoaurtens mnpopact cBou usnenus mo 19800 cymos 3a 1
KkuiorpamMm, To noiay4dut 162800 cymoB npubbsuin. Ecim xe on Oyuer
npojaBatek cBou u3nenus nmo 16500 cymoB 3a 1 kuiorpamm, TO €ro
yobITok coctaBUT 81400 cymoB. CKOIBKO KHJIOTPaMMOB H3eIuil Obu10?
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21.

22.

23.

24.

25.

26.

27.

28.

Tect nna yudenuka cocrosn u3 60 BompocoB. Kaxiabiii npaBuIbHBIN
OTBET oLeHuBaercs B 5 OawioB. 3a 4 HEBEpHBIX OTBETa B Ka4eCTBE
mrpada yOuparoT OAMH BEepHBIM OTBeT. Ha CKOJNBKO BOIPOCOB BEPHO
OTBETWJI YYEHHMK, €clu OH HaOpan 225 Gamnos?

[udpsl TpEX3HAYHOrO YHMCIIA IOCIENOBATEIbHO yMeHbInaoTcs. U3
3TOT0 YHCIa BEIYUTAIOT YUCIIO, HU(PPHI KOTOPOTO 3alUcaHbl B 0OpaTHOM
nopsiake. Jlokaxure, 4TO MOJy4eHHass pa3HOCTh AenuTca Ha 2, 9 u 11.

ABTOMOOWJIb ABHrajics co CKopocTbio 60 kM/4 B TeuyeHHEe 4 4HacoB.
Ha cxoibKO IIPOLEHTOB HAJ0 YBEIMYUTH CKOPOCTh, YTOOBI YMEHBUIMTD
BpeMs B IyTd Ha | yac?

Paccrosnue mexay AByms c€namMH OQUH TYPHCT NPOXOAHUT 3a 2 Haca,
a apyroi — 3a 3 gaca. Uepes CKOJIBKO BPEMEHU OHHM BCTPETATCS, €CIH
BBIMIyT OJHOBPEMEHHO HABCTPEYy ApPYyT ApPyTy?

[TepBonavyanbHO TOBap crowsl a cyMoB. Ero ynenunu Ha q%. Yepes
HEKOTOpOE BpeMs HOBas LeHa yBenuumiach Ha p%. Ilo kakoil neHe
IPOJAIOT 3TOT TOBAap Tenepb?

[lupuna npsMOyroibHUKa paBHa a, a jiuHa b. Ero mwupuny
YBEJIMYWIH Ha p %, a JUIMHY YMEHbIIWIU Ha g %. Beruuciure miomans
IIOJTyYMBILErOCsS MPSIMOYTOJTbHHUKA.

Mamuna aBuranzach n 4acoB CO CKOPOCTBIO V, KM/4 M m 4YacoB CO
CKOPOCTBIO V, KM/4.

1) Cxonpko BCEro KMJIOMETPOB IYTH Ipoexaja MaliuHa?

2) KakoBa cpemHssi CKOPOCTh MAaIIMHBI?

405 Tonn rpysa nepeso3uiau 50 MamMH Tpy30NOABEMHOCTBIO 5 TOHH
U 10 ToHH. CKOJIBKO MallMH TIPy30MOABEMHOCTBIO 5 TOHH M CKOJIBKO
MAaIlIMH TPy3010AbEMHOCTEIO 10 TOHH NPUHUMAaJIK y9acTHE B IIEPEBO3KE?




NMABA I: ANTEBPAUYECKUE OPOBU U
I NEACTBUSA HAQL HUMU

------L----------------------

§1. AITEBPAMYECKHUE BBIPAYXKEHUS )

PaccmoTpuMm crenyromyio 3aaady.

3amaua 1. 3agymaiiTe 4HCIIO, YMHOXBTE €ro Ha 3, K IOJIYyYECHHOMY
pe3ynsTary npubaBbTe 6, HAWJACHHYH CYMMY pas3JeluTe Ha 3 U u3
pe3yibTaTa BBIYTUTE 3aqyMaHHOe 4ucio. Kakoe umcino momyuymnocs?

ATlycts 3agymaHo umcio 8. BEHIIONHHM MO TOPSAAKY BCE JAEHCTBHS
yKa3aHHBIC B YCJIOBHH 3aJa4H:

1)8-3=24; 2)24+6=30; 3)30:3=10; 4)10-8=2.
[Tomy4msiocs 4uciio 2. OT0 pelIeHHE MOXKHO 3allucaTh B BUJAE BHIPAXKECHUSA
(8-3+6):3—8, yncnoBoe 3HAYCHHUE KOTOPOTO PaBHO 2.

Ecim e 3agymarh 4UCIO 5, TO YHMCIOBOE 3HAYEHHE BBIPAXKCHUS
(5:3+6):3-5 onarte Oyaer paBHO 2.

[Tomyyaercs, 4TO0 Kakoe OB YMCIO MBI HE 3aJyMajH, B pe3yJbTaTe
nony4yaeMm 4ucio 2. [Iposepum 3to. O603Ha4UM 3ayMaHHOE YHCIIO OyKBON
a ¥ 3alMIIeM IO TOPSAAKY BCE JNCHCTBHA YKa3aHHBIC B YCIOBHH 3aJlauu:

(a-3+6):3—-a.
YipocTuM BBIpaXkK€HHE, IOJIb3YSACh H3BECTHHIMH HaM CBOWCTBaMHU
apu(MeTHYECKUX ONeparuii:
(@ 3+6):3—a=a+2—-a=2. A

Jlns pemieHus 3agadyu Mbl 00O3HAYMIM IPOU3BOJIEHOE YHUCIO OYKBOH a
M, UCTIONB3ys 4yucaa 3 u 6, ckoOKM M 3HAaKM apu(PMETHUYECKHX JICHCTBHM,
coctaBuiu BeIpaxeHue (a-3+6):3—a. OTo npumep areebpauueckozo
svipadicerus M obpasel] 3alliCU YCJIOBUSA 3a/1a94¥ MAaT€MaTUYCCKUM S3BIKOM.

[IpuBenem eme nmpumepsl anredbpandeckuX BBIPAKEHUM:

2(m+n), 3a+2ab—7, (a+b)(a—b), L.




@ Buipaoicenue, cocmoswee u3 uucen u 6yks, coeOUHeHHbIX 3HAKAMU
apugmemuyeckux Oelicmeull HA3bLIBAIOM aN2ebPAUYECKUM.

Eciu B anreOpandeckoM BBIPAKEHHH BMECTO OYKB HOJCTaBUTH

HEKOTOpHBIC YHCIIAa U BHINIOJIHUHTE YKa3aHHBIC JEHCTBHSA, TO MOJyYCHHOE

YHCIIO HA3BIBACTCA YUCN0GbIM 3HAYeHUeM anreOpandecKoro BEIPaXKCHHUS.

Hanpnmep, YUCJIOBOC 3HAYCHHUEC BBIPAXKCHUS

3a+2b—7

npu a=2, b=3 paBHO 5, Tak Kkak 3-2+2-3-7=5; 4ucioBoe 3HAYCHHE
ATOro e BhIpaxkeHHus Npu a=1; b=0 paBHO —4, Tak Kak

3:14-2-0—-7=—4.
3HavyeHue anreOpandecKkoro BBIPAXKCHHUS
(a-3+6):3—a
paBHO 2 mpu 10O0M 3HAYCHHH d.

. (a+7)b
3amaua 2. Hadiqure 3HaueHue BRIpaxeHus — — — mpu a=10, b=3.

G10+7)5 375 _ . A
10-5 5

@ Anrebpandeckoe BBIPAXXECHHE, COCTOAIIEE H3 HECKOIBKHX
MHOTOYJIEHOB, COCJHHEHHBIX 3HAKAMH CJIOXKEHHS, BBIYUTAHHUS W

YMHOXCHHS, HA3bIBAKOT YE1ablM 6blpANCEHUEM.

JIroboe 1enoe BhIpaXEHHE MOXKHO NPHUBECTH K MHOTOWIEHY B
CTAHJapTHOM BHJE.

IMpumep: Ienoe Beipaxenue P(a,b)=30a*b’—(6a*b+a)(5ab-2)
NPUBEIUTE K MHOIOWIEHY B CTAaHJAPTHOM BHJE.

A P(a,b)=30a’0*-30a%b ab—5ab-a+12a’b+2a =

=30a°b*-30a*b*—5a*b+12a*b+2a=T7a*b +2a.
Oreer: 7a*b+2a.A




Ynpaosxnenua
Haiinure 3HaueHue anreOpanyuecKkoro BBIPAXKEHUS:
1)3a—2b, tnEe a=

,b=1; 3) 0,25a—4c>, tne a=4,c=3;

W | =

2)2a+3b, e a=3, b=—2; 4) (2a2—§b), e a=2,b=09.

HaﬁHHTC 3HAQUYCHUC aJ'IFe6paI/I‘-ICCKOFO BbIpAKCHUA:

1) %X—%y, rme x=8,y=—14;

2) %x-l-?y, re x=9, y=-10;

3 a—3b — —_-

) T rne a=4, b 2;

4) a+3c, rme a=3, c=—1.
2a—c

N3 HedTsnol ckBaxkuHbl 3a 1 yac BeiTekaer 7 T HePTU. CKOJIBKO TOHH
HeQTH BbITEKAeT U3 HE(PTAHOW CKBaXXKUHBI 3a m 4acoB? A 3a cyTku?

. CKonbKO MUHYT COAEpXKHTCS B 1) m dacax; 2) p cekyHaax; 3) m yacax,
[ MuHyTax M p cexkyHgax?

Haiinute yrpoeHHyl0 pa3HocTh uucen x u y. Haiinure uucinosoe 3Ha-
YEHUE ITOTO BBIPAKECHUS TPU:

1) x=-0,37, y=-0,42; 2) x=-2,98, y=—4,48;

—_3 ,__9. _2
3) ¥x==g VETY 4) x==2, y=—07

3anuimmre MPpOU3BCACHUC CYMMBI M PAa3HOCTH YHCCI X H ). HaﬁI[I/ITC
YUCJIOBOC 3HAYCHUC IMOJYUYCHHOI'O BBIPAXCHHA, CCIIN:

9

: __3 ,-3
9 2) X = 8,)/ 4

1,1
1) X = S’y 4

3) x=0,15, y=-0,75; 4) x=1,32, y=—-1,28




10.

11.

12

10

Halinute uucnoBoe 3HaueHue anrebpamueckoro BbipakeHus (7-8):

D

2mn(n+k) - m=k=l n:l.

n—k 3 27

Gp+)-2p 1

=B,

rae p:%, l=1.

1) 25D e x=8,31; y=2,29; p=2,01; g=2;
2p+q’

2) M, rae b=§; c=6; g=

Haitnure 3nayenue » npu k=0, k=1, k=7, k=10, none3ysce Gopmynoit
He4eTHOro uucia n=2k+1.

3anumuTe B BHIE anreOpanyecKoro BBIPAXKEHHA:

1) cymmy ABYX NOCIEIOBATEIbHBIX HATypaJbHBIX YHCEJ, MEHbIIEE
U3 KOTOpPBIX PaBHO #; 2) HPOU3BEIECHUE JBYX IOCIEIOBATEIbHbBIX
HaATypaJIbHBIX 4YHcel, OoNblIee W3 KOTOPBIX paBHO m; 3) CyMMy Tpex
IIOCJICIOBATEIbHBIX Y€THBIX HATYPaJbHBIX YUCEJ, MCHBIIEE M3 KOTOPBIX
paBHO 2k; 4) mpou3BeleHHE TPeX MOCJIEIOBATEIbHBIX HEYETHHIX Ha-
TypaJIbHBIX YHUCEJI, MEHBINEE U3 KOTOPBIX paBHO 2p+1.

3anumuTe NepUMETp M mIomans (GUrypsl B BHJAE anredpandeckoro
BbIpaxeHus (puc. 1):

3.5

A
A

Puc. 1.

Jns ororeHus noma ObIO0 MPUOOPETEHO p TOHH YIVIS; M3 3TOrO 3araca
u3pacxonoBanu g ToHH. CKoJIbKO TOHH ymis octaniock? 1) Beruucnure npu
p=20, g=15; 2) moxer 1u 4yucio g ObITh Gonbine yucna p? A paBHBIM
quciy p?




13.

14.

15.

16.

17.

18.

Ha copeBHoBanus no 6oprbe Kypam Obuin npojaHsl # 6uneros mo 400
cyMoB U m OuinetoB 1o 500 cymoB. CKOJIBKO J€HEr MOJY4YMIIH 3a BCE
ounetel? CocTaBbTe€ COOTBETCTBYIOLEE BBIPAXKEHHWE M BBIUHUCIUTE €0
3HaueHue npu n=200, m=150; n=100, m=230.

Ilena omnoro ampboma 200 cymoB, omHO# Terpamu 40 CyMOB, OHOM
pyuku 60 cymoB. 3anummure GopMyiTy HaXOXAEeHUs OOIIeH CTOUMOCTH ¢
anb00MOB, a TeTpaned u b pydek (B cymax), o003HauMB ee OyKBOH p.
Haiinute p mo stoéi popmyne, ecnu ¢=9, a=21, b=4.

Kaxnyio MuHyTy uepe3 TpyOy, MEpEeroHsIOUlyl0 ra3 Ha TEIJIOBYIO
CTaHIMIO, MPOXOaAuT 26 M> raza. CKOJBKO KyOMYECKHX METPOB rasa
MPOXOJUT 3a 5 CYTOK; m CyTOK?

['eonoru gBUramuch MO HaMEUEHHOMY IyTH, mpoexaB 3 yaca 10 MUHYT
Ha JIOMIAJN CO CKOPOCTBIO ¢ KM/Y, IPOIUIBIB HA 0Ty | dac 40 MuUHYT
(CKOpOCTh TEUEHUSI PEKU a KM/4), U mpoias memkoM 2 yaca 30 MUHYT
CO CKOPOCThIO b KM/4. 3anmuimuTe (OpMYITy BBIYHCICHUS UIMHBI MYTH
reosioros, 0003Ha4YMB ee OykBOi 5. Beruucnure mummHy nmyTd npu a=3,3
kM/a, b=5,7 xm/4, ¢=10,5 xm/4.

b
CMellIaHHO€E YHCJIO 3alHiCcaHO B BHUIE d + —. 3aNUIIUTE C ITOMOIIBLIO
C

OyKB TIpaBUJIO MPeoOpa30BaHMs STOTO YHCIA B HEMPABHIBHYIO POOb.

1) CocraBbTe QGopmyily IJs BBIYUCICHUS TEPUMETpPa M TIIOIIATU
¢urypsl (IpsSMOYTOJILHUKA), N300paKEHHOTO Ha PHUCYHKE 2:

b a c d a
X k
v a /
n
Puc. 2.

2) Wcnonb3yst ¢purypbl Ha pUCYHKE 2, TOKaKUTE pPaBEHCTBA:
a) (a+b)(x+y)=ax+bx+ay+by;
b) a(c+d)=ac+ad;

11



¢) a-(k+1+n)=ak+al+an

OOmBsicHUTE, YTO BBIPAXAIOT ITU (OPMYIIBL.
19. CocraBwre npaxkmuueckue 3adauu, NPUBOIANINE K (Dopmynam:

1) a—(b+c+d)=a—-b—c—d;
2) a—(b—c)=a-b+c;

3) (ab)c=a(bc);

4) a—(b—c+d)=a-b+c—d.

20. Joxaxure dopmyny (ab):c=a-(b:c). Ucnonb3zyliTe reoMeTpudeckoe
000CHOBaHME W PHUCYHOK 3.
b

Puc. 3.

§2. AITEBPANYECKAS JAPOBb. COKPAIIEHUE JIPOBEA J

3apaua 1. CxkopocTs KaTepa B CTOSYCH BOJIC paBHA a KMJIOMETPOB B 4ac,
a CKOpPOCTh TEYEHHs PEKH b KHJIOMETpOB B 4Yac. Bo Ckombko pa3 CKOpoCTh
Karepa 0 TEYECHHUIO PeKH OoJblIe CKOPOCTH Karepa MpOTUB TEUCHMS pPEKH?

/A CkopocTs Karepa 10 TEUEHHIO PeKH paBHa (a+b) KHIOMETPOB B
4ac; a MPOTUB Te4EHHUs peku (a—b) kwiomeTpoB B yac. [Toatomy ckopocThb
Karepa 10 TEYEHUIO PEKU B

a+b
a—b
pa3 OonpIe CKOpPOCTH Karepa IPOTHB TE€YCHHS PEKH. A

a+b
5 Ha3bIBAIOT aneebpauyeckou 0pobwvio. a+b YUCIUTEND

Bripaxxenue

3TOM JpoOHu, a a—b ee 3HAMEHATENb.
12 B




@ Boobe, dpobs, uucnumenv u 3namenamens KOmopou A6110mcs
anzebpauveckumu BvlpaANCEHUAMU, HA3bIBAIOM anzebpauveckou
0pobwio.

IIpuBenem eme HECKOIBKO NMPUMEPOB anredOpandeckux Iapodei:
a 2 a—b x(b+c)

PR |

b x+y’ c y(a—c).

Ecnu B anrebpauyeckoi npobu BMeCTO OYKB IOACTABUTH HEKOTOPHIE
YKCJIa W BBIOJHUTE HEOOXOAMMBIE BBIYHUCICHHUS, TO TOJIYYUM YUCI080€
3HauyeHue alreOpanmdeckor ApooOH.

a+b
Hampumep, npu a=10, b=8 anreOpaudeckoe 3Ha4eHUE APOOHU
1048 18
paBHO i
10-8 2

a+b

B anre6panqe01<ylo ,IIp06I> BMECTO @ U b MOXHO IIOJACTABHTH

NPOU3BOJIbHEIE HE paBHBIE MEXAY coboi uucia (a#b), Tak kak npu a=b
3HaMeHarenb ApoOu OyleT paBeH HYJI0, a 3TO HEIOMYCTHMO.

Teneps ycnoBuUMCs, YTO BMECTO OyKB, BXOASIIMX B aureOpandeckyro
Ipo0b, MOXHO TOACTaBIATh TOJBKO JOMYCTHMBIC 3HAYCHHUA, TO €CTh TC
3HaYeHHs, KOTOpble He O0pamaiT B HYJIb 3HAMEHATENIb 3TOW APOOH.

a
Hanpumep, JJIsL leO6P[ ﬁ JOITYCTUMBIMH 3HAYCHUAMU a SABJIAIOTCA
a

a—1
Bce ymcia, kpome a=0 u a=l1.

@ OcnogHoe ceolicmeo Opobu MOJICHO 3anucamev mak:
a 4 ma
b mb’
rae b#0, m#0.

Ecnmu uyucnurens ¥ 3HaMeHartens aaredpandeckod ApoOH YMHOXHTH WU
Pa3IENUTh Ha OHO U TOXE aNreOpandeckoe BBIPAKEHHUE, TO MO TOMY CBOWCTBY

3 35 15 a+b_(a+b)c

MOJIyYHM PaBHYIO €i IpoOb, Hampumep: A " B v

@ 13




ITo ocHOBHOMY CBOMCTBY anredpandeckyro ApoOb MOXKHO COKpPaTHUTh
Ha OJMH M TOT >X€ MHOXWTENb, BXOASIIMA B YHCIUTEIb W 3HAMEHATElb
3TO¥M ApoOu, Hampumep:

a(b+c):b+c (a%-b)c:£
a(b—c) b—c’(a+b)d d’

Ilpu ynpomenun apobu HYXHO CHaydana BBIACTUTH OOIUH MHOXHUTENb
€€ YMCIMTENS M 3HaMmeHaress. PaccMOTpUM COOTBETCTBYIOIIUE MPUMEPHI.
3apaua 2. Cokparute ApoOu:

2 22
12a°b m"=n

1 3 2
) dab* ’ )

A 1) Opunounensl 12a’h u 4ab®> umeror obwmii MHOXHUTENb 4ab.
Yucnurens ¥ 3HaMEHarenb Apodu pasznenum Ha 4ab:

2 2
m +mn

12¢% _4ab-3a 3a
4ab®  4abb b

2) Msuorouwienbsl m?>—n’* u m?* +mn UMEIOT OOLMUH MHOXHUTEIb
m +n, Tak kak m* —n* =(m +n)(m —n), m* + mn =m(m +n). Yucnurenp u
3HAMEHATeIb JpOoOM pas3ie/iuM Ha m +n:

mz_nz (m+n) (m—n) _ m—n ‘ A

m2+mn m(m+n) m

@ Yro6Bel COKpaTuTh ApoOb, HYXHO pa3fgeauTh UYHUCIHUTENb H
3HaMEHaTeNb ATOH ApoOM Ha MX OOIIMH MHOXHUTEIb.

a
Ecnu 3HaK 4UCIUTENS WJIM 3HAMEHATENs IIp06PI Z IIOMCHATL Ha

IIPOTHBOIIOJIOKHBIN, TO IMOJIYYUM ApoOh IPOTHBOIOIOKHYIO JaHHOM.

—a a a a

Hpobu — # 33 T, M, — TPOTHBOIONOXHEIE. Kpome Toro,




-3 3 —-a a _ a
Hagpamep, == <5 = 1oy a=1"

3a y—x)
3apaua 3. Cokparure apobp —,—:
a (x—y)

A 3a(y—x)_—3a(x—y):__3__i A

a’ (x—y)— az(x—y) a a
Ynpaucnenusa

21.3anumute anrebpandeckyr ApoOb, YHUCIHTEIb KOTOPOW paBEH
MPOM3BEICHUIO YHCENI X U ), a 3HaMEHaTelb MX CyMMe.

22.3anummre anredpandeckyro Jpodb, YHCIUTEIL KOTOPOH PaBeH pa3HOCTH
quCel p M ¢, @ 3HAMEHATE/Ib UX IIPOU3BEACHHUIO.

23.3anummre anredbpanydeckyio ApoOb, YUCIUTENIb KOTOPOH paBEH pPa3HOCTH
KBaJ[paTOB YHCEN a U b, a 3HAMEHAaTENIb KBaJPaTy Pa3sHOCTH dTHUX YHCEIL.

24.3anumuTe anreOpanveckyio apoOb, YUCIUTENs KOTOPOH paBeH CyMMe
KyOOB 4YHcel ¢ M d, a 3HAaMEHaTe)lb YIBOCHHOMY IPOU3BEICHHUIO ITHX
qucer.

25.Halinure 3HaueHue anredpamdyeckon apodu:

1 —93, a-b - =
l)a, I‘,uea—zs, 4)a+2b’ rae a =16, b=-3;
b+1 ) S 5a+b° " = Q
2) ) Tae b=1,5; 5) 7, e a 2. b=8;
2
3) &t rne a=-3; 6) 2=, me a =3, b = 4.
2a 3b" —a
26.Haiaure 1)v u3 dopmynsr S =vt; 2) V u3 dopmynbl p=%;

3)R u3 dopmynsl C=2nR; 4)a n3 dopmynsl P=2(a+Db).

27. Cxonpko rpy30BbIX MamlMH (X) Tpy30MOJABEMHOCTBIO @ TOHH HYXXHO
JUISE TIEPEBO3KH KapTodess, eciu KapTodenb IMOJIOKWIM B K MEIIKOB
no p kuimorpammoB B kaxaeii? Haiiaure x mpu n=90, p=50, a=1,5.

@ 15




28. MamuHa B 4yac B CpPEOHEM H3IrOTaBIMBAET ¢ METPOB JIMHOJEyMa. 3a
CKOJIbKO JHEH MallMHa HM3rOTOBUT @ METPOB JIMHOJIEYMa, €CJIM OHa
paboraer n 4acoB B AcHb? O003HaubTE BpEeMs U3roTOBICHUS OyKBOH f
¥ Hauaute ero 3HadeHue npu c¢=47, a=11280 u n=16.

29.TlokakuTe paBEeHCTBO 3aJaHHBIX APOOE:

6 18 2 2a,
1)7“21’ 3)3”3a’

3 27 2a 24%b
2)— u —; 4)=— u :
)5 —45° ) 7 Tab?

Coxparure npobp (30-45):

30. 1):—‘5‘2; 2):—23;
31 1) 22, 2) %,
2
4ab a
W " Naa
a* ) i
32. l)a_3’ 2)[)_7’
5 b6
Y Yo
6ab 14c
33. I)Zs )4_9c,
4 3a%h g 12a*p*
)57 ) 155
4(m+n) 2b(m—n) s
34. 1)5(m+ﬂ)’ 3)8b(m—n)(m—n)’
Ta(a—b) 3a (a+b) .
5(a—b)’ 9a (a+b) (a—b)’

16

m-—n m2—n2
Vmrn ® Ghan)
6)a+3b " (a+3b)c.
C c2
190, 28
3) 55 4)-14'
75
3)m’
6) .
Xy
3 a4b'
) ab3,
2503bc2
125qac°
2 (a—b) .
Ve
5 (x—y)
01565




35. 1 . 3 _m—-n .
) a-b 4 ) (nim)z 2 9 2()671)2
2 2, b
2) m+n 4) (2x—=3y)" 6) 8a (af )
<m+n)4 3y—2x 4a°b (b—a)
3x+3y 2a+2b ac—bc
) ——; 5 5
36 ) 6¢ 3) 4a—4b 5) ac+bc
8a 12a-3 a+ab
2 ; 4 ; .
)4m—4n’ ) 6a+9 6) a—ab
a’ ) Ta+14b 3a—6b
3. D) 3a+6b ) 12b—6a
) Pq3 . 4 2m27mn‘ 6 x2—2xy
P K E—— 2 0
)p q—rq ) 2mn—n" )Zy —xy
8 125" —30xy 36a° +24ab 5 —3m’n A @’ —24a°b
’ 30x° —12xy ’ ) 244" +36ab , ) 3m’n—3m’ ) 280 —a'p
at—b° . 4c% _ox’ . 3a(a—b) )
39. 1) : ) Rk 5\
atb 2e=3x 6a (bfa
2
2) a—b 4) 25— x° \ 6) 5a<c _4>
az—b2 ’ 5-x 10a2(2—c)
8—13c 2y—10 B — ¢
40.1) ——— 3 ) 5) —7——%>
) 902764 ’ ) 25—)’2 ) b4nfc4n
2
)100_4%2, 5 Sy—y . 6) 5a°b+ Sab’
7b+10 25-y° at—p
a1 1) d*—6d+9 . ) b+7 . )9—6a—|—a2 , 1-2p
’ d-3 b% +14b+ 49 3-q 1—4p+ap®
4y’ —4y+1, 3a% —6ab+3b” .
42. 1 P ; 3)——= 5
4y -1 6a” —6b
2 2 2
2) 16a” —1 : 4y 30m” +100mn + 50n
164> —8a+1 15m> —15n° '
@

2— AnreGpa, 1iis 8 kiacca

17



2 2
—— = 4y" —4y+1 5—-2x
7 (m-n)" . Ay =43+l _
) (a-1) 2) n—-m ’ 3) 2-4y 4x% —20x+25
2 3
9¢” —16 36¢c—c
44.1) 16—24c+9¢% 4) S 412¢% +-36¢
16x" —24xy+9y° . 25b— 495’
2 TR 5) 3 2 ’
9y~ —16x 49b —70b" +25b
4% —dxy+y° 4b* —12bc +9¢”
y2 —4xt —2ab+3ac
45. 1) 2a° —1284° , 3) 3a° +ab® —6a°b—2b> .
: (Za2 +80+32) (a4 —4a3) ’ 9a5 —ab4—18a4b+2b5 -
. 24" +3a° +2a+3 . 3ac’ +3bc® —3ab® —3b°
) (e ~a+1) (2a+3)’ ) sadler 65D 6ab” 68"

§3. IPUBEJIEHUE ‘ﬂPOBEﬁ K OBIIEMY 3HAMEHATEJIIO ‘

ITpu cnoxxeHnn OOBIKHOBEHHBIX Apo0OEH MX CHadajaa MPUBOJAT K o0meMy

1

5o 7
3HaMeHareno. HanpuMep, obuuM 3HaMeHareneM JIpobeit vCET AT Oyzmer

100, 3TO 4McnO ABIAETCA HAMMEHBIIMM OOmMM KpaTHeIM uucen 4, 25, 10.

@ OO6muit 35amMeHaTens anredpandeckux IpoOde — 3TO HAaMMCEHBIIEE
obiee kpaTHOe 3HaMeHatenen 3Tux aApobeit. [Ipu npuBeneHuu apodeit
K 00meMy 3HaAMEHATEN0 NPUMEHSIOT OCHOBHOE CBOMCTBO ApoOH.

n

%4 B K o0uem
322 y

3amaua 1.
. b~ 6ab® = 4ac

[TpuBenure apobu

3HAMEHATEIIO.

/\ O6wmwmit 3HaMenaTeNH STHX Ipo0eit T0/DKEH JIEMTHCS Ha 3HAMEHATEb
Kaxaou apodbu. CnemoBaTesibHO, OH JOIDKEH AENUThCA Ha 3, 6, 4, TO ecTh
Ha 12; Ha 4% a, TO ecTb Ha a*, Ha b u b*> TO ecTh Ha b%* Ha c.

18 ®




Takum oOpa3zom, oOHIMK 3HAMEHATeN b JIPOOEH JOJDKEH COAepKaTh
MHOXHUTENH 12, a?, b* ¥ c. JIoCcTaTOYHO B3STh B KAYE€CTBE OOIIETO 3HAMEHATEIIS
npousBenenne 12a’b*c. PasnenuB oO0muii 3HaAMEHATeNb HA 3HAMEHATEb
NepBOW JPOOH, HaiIeM OJHOYJICH, HA KOTOPBIH HAJI0 YMHOXHTH YUCITHTEIh
¥ 3HaAMEHAaTeJb 3TOH IpoOHU. DTOT OJHOUJICH HA3BIBAIOT OONOAHUMETbHLIM
MHOXMcumenem Opoou. Ins mepBoi npoOu OH paBeH 4bc. AHaJIOTUYHO
HAXOJHWM JIOTIOJIHUTEIIbHBIC MHOXHUTEIH JJII BTOPOW M TPETheil apoOei:
2ac u 3ab’.

YMHOXKWB 4YUCIUTENb W 3HAMEHATENb IEPBOM, BTOPOM M TPEThEU
npoOel COOTBETCTBEHHO Ha 4bc, 2ac w 3ab?, NMPUBOAUM HUX K OOIIEMY
3HameHatea 12ab’c:

m __ 4mbc n__ 2nac_ p __ 3pab2

3a%  124°b%c’ 6ab’  12a°b°c’ 4ac 124°b%c’

3anaua 2. [lpuBegure Kk 0oO0IIEMy 3HaMEHATEIIO JpOOH:

a . b . c

xz—y2 ’ 2)62—4)6)/—|—2y2 ’ 3x2—|—6xy+3y2.

/\ Pa3nosxuM Ha MEHOXKHTETH 3HAMEHATEHN npo0Oeii. OOMii 3HAMEHATeIb
JAHHBIX JIPOOEH JOKEH NEIUThCS Ha 3HAMEHATEeIb KaXXJIoW JIpoowu:

X =y =(x-y) (x+y);
2x° —dxy+2y° =2 (x2—2xy—|—y2>:2 (x—y)z;

307 +6xy+3y° =3 (X + 20+ )7 ) =3 (x+y) .

YroObl 00muii 3HAMEHaTeNnb ACTUIICS Ha 3HaMeHaTeldb MepBOW ApodH,
OH JIOJDKEH COIEepXkaTh Mpou3BeneHue (x—y) (x+y).

3areM, yTOOBI OOIIMI 3HaMeHaTeNb AENUJICS Ha 3HAMEHATellb BTOPOM
IpoOu, OH JTOJDKEH COMlepKaTh MHOXKHUTENb 2(x—))*. [loaToMy K 3HaMeHaTeIto
nepBo ApoOM HYXHO TPHUMHCATh MHOXHUTEIb 2(X—)), TO €CTh OOUIUM
MHOXKUTEJIEM JBYX MEpBBIX ApoOel sBIseTCS MPOU3BEICHUE

2(x=y)(x+y)




YroObl 00mmii 3HaMEHATENb ACIUIICA Ha 3HaMeHarenb 3(x+y)* TpeTheit

IpoOH, HYXXHO K TIOJTYYEHHOMY NPOU3BEACHHIO NMPHUIUCATE MHOXHTENb
3(x+y). Urak, obmmm 3HaMeHaTeneM Tpex Apobed OymeT mpous3BeACHHE

6(x—y)(x+y)*

Yro0ObI npuBECTH ApOOH K 00IIEMYy 3HAMEHATEIIO HY)KHO MX YHCIHTEIIH
¥ 3HAMEHAaTEIH YMHOXHUTH Ha JONOJHHUTEIBHBIE MHOXHTEIH, KOTOPHIE
HAXOAAT pa3fieuB OOIMM 3HaAMEHATeNb Ha 3HAMEHATeNb KaXIoW Jpobwu;
JIOTIOJIHUTEINIHBIE MHOMXUTENIU JAaHHBIX ApoOel COOTBETCTBEHHO pPaBHBI:

6(x—y)(x+y), 3(x+y), 2(x—y)*

Takum 06pa30M, JaHHBbIC L[p06l/l MOXHO IIPEACTaBUTHE B BUJIC!

a_ _ 6a(x—y) (x+y) _ b _ 3b(x+y)2
xz_yz 6(x—y)z(x+y)2 ’ 2"2—4)0’+2}’2 6(x—y)2(x+y)2,
c 2c(x—y)2

3x2+6xy+3y2 6(x—y)2 (x+y)2 - A
@ Yro651 npuBecTH anredpandeckue Apobu k obmeMy 3HaMEHaTeIo:
1) Hy)XHO HaWTH OOMIMH 3HAMEHATENIb JAHHBIX APOOEH;
2) HYXXHO HAWTH JOTOJIHUTEJIbHBIE MHOXHUTEIH KaXH0H Apobu;
3) YMHOXHTH 3HAMEHATENb K0 JpoOH Ha €ro JOTOTHUTEIbHbIH
MHOXHTEIb;

4) 3aMEHHTh YHCIUTEIb M 3HAMEHATENb KaXJIOH apodu
MIOTYYCHHBIMH BBIPAXKECHUSMH.

Ynpasxcnenua

[TpuBeaure cnenyromue apobu k obmemy 3HameHaremo (46-—53):

1 2. 3 3. X X
46.1)2 noos 3)71414, 5)2yn3y,
1 2. a . 4a. 8 3
2), By Dy 1oy DR
20 =



301 7. 2%, 6, .. B 7 8 . B e oo O
b a* . 2 oG, b 3e
48. 1)a u —; | 2)3bu | ) L Sy | 4) 35+ 55 1 ab.
1 1 1 2a 4 3
49. 1 — s U7 3 T2 H .
) 2p> 6Pk T 3?7 ) b 154%  20a°b*’
1 a4b®  3-d’ 7 31 4
2) 7> U ; 4 ’ u .
)66?* 9at® B 1gg” ° ) 20x%y " 6x° T 327yt
3 S, 7x x.
50. 1) X+y H g 3)2(x—1) H ]
2 2
6 3 2a S5a
) g D30Gr) ! ()
1 1 S5x 3
H : u .
51' 1) x—y x+y ’ 3) 2x-2 4X—4
) Ta 6b . 4 Bx . x
) 3x—y K 3x+y’ ) 4x+4y 8x+8y
g gy B g A gyl 20 , d
S2. )b—2 b2—4’ )l—a’l+a 1_a2’
Ta a . 6x Txy 3
2) x2_9 u X+3, 4) x—y’ x+y u xz_yz.
2
m n mn 2c 3a 7b
» " > > H 5
53' 1) 2m+2n 8m—8n 6m2_6n2 2) 5b—5¢ 35b2"‘35C2 14b+14c¢
1 1 1 . 5 4x 1
s nu ) s H .
3) a* —4b> "’ 3a* +6ab 2ab—a’ 4 4x—4" 1-x* 3x” +3x
- N @ e 3
i Yaumxa nonzem c 3emnu eeepx no cmeony Oepeéa K ez0 |
i maxywrke. Houvio ona noonumaemcsa eéeéepx no oepesy Ha 2 m, a |
1 1
;.N..QI onem cnyckaemca énus na 1 m. Ha Oeéamyio nouv ona dobpanace |
E 00 maxkywiku oepeea. Haiioume evicomy Oepesa. E
1 1




§4. CJIOXKEHUE U BBIYHTAHUE AJTEBPAMYECKHUX ‘

[IpaBuna BBIYMCIEHHS CYMMBI M Pa3HOCTH JApoOed ¢ paBHBIMH
3HaMEHATEIsIMH MOXKHO 3alucarh TakK:

3anaua 1. Haiigure cymmy apobeit a=b Za—b . JGZb
: yMMy AP ath” a+ bl T

a-+b a+b a+b

2 b2

Aa-b 2a-b a-zb_a-b+2a-b+a-2b=4a-4b_4(a-b) A

a+b a+b a+b

3amaua 2. Haiigure pa3HocTh apobeit . Hu D

i P i)y g

a+b a+b ath a+b

Umobwl crnodcume Uiy 8vl4ecms Opoéu C pAasHblmMu 3Hamename-

@ JIAMU, HYIHCHO npueecmu uUx K o6wemy 3Hamernamenrw u
HPUMEHUMb NPpABUNA CIOHCEHUA U BbIYUMAHUA 6p06eﬁ C pasHbIMU

SHamMeHamensamMu.

1 1 1
3agaua 3. Cnoxure apobu 5,3 H 2
a  2a’b 3ab

/\ O6mum 3uamenatenem aHHBIX Apobeii Gyier npoussenenue 6a°h2.

CnenoBarelbHO,
g7, 1 6b° L dab 2a°  2a” +3ab+6b’ A
@ 2a°b 3ab®  6a’b>  6a’b> 6a’b’ 6a’b>
» » a C
3anmaua 4. Haiigure pasHocTh JIpobeit —5- H 2
3b7c 15ab
A a c 5a2 6‘2 5¢12—c2 A

3% 15ab° 15ab%c 15ab’c 15ab’c
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1 3

3anaua 5. Cnoxure apodbu —; a5 .
x —x x =1

/\ Pasnoxum Ha MHOKHTEIM MHOTOWICHBI B 3HAMEHATESAX APOGEH:
x*—x=x(x—1),x —1=(x—1) (x+1).

O6mumMm 3Hamenarenem apobeit Oyaer npoussenenue x(x—1) (x+1). Ilpusens
npobu k obmeMy 3HaAMEHATEN0, HAWUJEM CyMMY:

1 3 1 3 x+1 3x

xz—x+x2—1 - x(x—l)+(x—1) (x-H) - x(x2—1)+x(x2—1)
=x+1+3x= 4x+1 '
x(x2—1> x(xz—l) A

@ YTtoOsl HaWTH CyMMy MIM Ppa3sHOCTh ApoOEl C pa3HBIMH
3HAMEHATEJIIMH, HYXHO:
1) maiiTm oOmmit 3HaMeHarenb ApPoOel;
2) npuBecTd Apobu K 00mEMy 3HAMEHATEIo;
3) CIIOXKMTH WIM BBIYECTh IOJIYYEHHBIE IpOOH;
4) ynpocTuTh pE3yibTar, €CIU 3TO BO3MOXHO.

3agaua 6. BpiuucinuTe 4YHCIOBOE 3HAYEHHE BBIPDAXCHHUSA

1 -

- - - 5 npu a=0,5.
a"+4a+4 a +4a +4da a +2a

2

/\ Jlannoe BEIpaXeHHE MOXHO MPeoGpa3oBaTh CIEAYIOMAM 0GPa3oM:
1 4 4 1 4 4

(a+2)2_a2(a2+4a+4)+ - - N -

az(a+2) (a+2)2 az(a+2)2 az(a+2)

- a2—4+4(a+2) B a2+4a+4_ 1

2 — 2 278
az(a+2) az(a+2) a
HckoMoe 4UCIIOBOE 3HAYEHHUE BBIPAXXCHHUSA PaBHO:
1 1 100
—_—e—— 4 x A
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Ynpaosicnenusa

Brimonnure neiictBus (54 —60):

sy L. B da g +
’ )(f 2’ )b3 p’ )a+b a+b
c+d  2c—d . a+2b+5a72b'
55. 1) 7, 2a 2) 302 302
10a—b 3a—b (Hb)z (1_1,)2
_ , n :
4) a3 a3 5) 5d 5d
) 3 2 1
56. 1) =+=; 3) —+—;
)5+7 ’ )3a a
5 4 5 A 12
)7 28’ )b 5h
| 3 1
57. 1) ———; 2) =+ 3)5——;
a a
2 3 2 3
58. 1) S—=+7; 2) = +4-=;
b b c
C C‘2 2
d——+—; Lk
3) d d* 4) n :
1 1 a a
59. 1) —+—; 3 ———;
ab  be be bd
b b
nL- L. 4 —+—;
mn mk ac cd
60. 1) — 1+ 2L 3) —5—— °
- D 4a°b  6ab’’ ) 30 ex'y 12wt
2a Tc 5 . 3 11
20 ea’ DI a1y

24
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n—+a n—i—a'
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61.

62.

63.

Cnoxute win BbIYTUTE anreOpanueckue npobdu (61-72):

2x X

1)3(a7b)+afb;

Tx 5% .
2)2(x—1) x—1"~

5 3
D 2x—2+4x—4 ’
7 3
2 — ;
)5b+5 106+10
3 S5a

1) a2+a ab—i—b’

) b 2a
)ax+ay bx—l—by’

3 5

2a2 + 5a2 X
33(a+1) 4(a+1)’
4y 5x

Dsh-8) 2(y-3)

3 a  2a
)3a+3b 6a+6b°

4 3x 0 x
)4x+4y 8x+8y

y+a y—>b
35—t

b"+ba ab+a

y—>b y—a
4) 2 -

a” —ab ab—bz.

1 1

4. -2, + ;
6 1) x+y x 3) x(x—3) x(x—|—3)
2)9_ 10 . 4) 4 B 7

a a-1’ S(a—b) 8<a+b)
2
1 Stp r_.
65. 1) & e )"
) 1—b2+1+b’ )p2736 6+p
2 1 2x 5x—2
2 + ; 4 — .
)x2-9 xt3 )x—4 x2—16
2 3
2x 5x—2 c"—8 16¢c—2c¢ |
66. 1) =4 16— )20+3_ 9_4c%
) 12n—5 6 . 21y2+1_ y
),12749 T—n’ 1-9y°  3y-1
3 2a a 4
67. 1 + 5 + .
) a+?2 (a+2)2 2) (3a+1)2 3a+1
o

25



2y+8 7
68. 1) y2f4y+4 2
4—5x 2
2) 2 )
1+6x+9x 3x+1
75
3 (a-b) b-a’
69. 1) a+—:
a—1
2
3)c+1- ;
c—1
70 1) 7 4 8 16b )
’ at+b a—>b a —d’
6x 3 4
2)x2—y2 x—y xty
a+b a b
M) — —
a a—b a —ab

5b—1 b+2 b+1
2 + o )
3b"—3 2b+2 b-—1

2)

6a 3a+1 3a-—1
- + ;

35 13 9a 6a+2
a—+1 1
72. 1 - ;
)a3—1 a2+a—|—1
5 a2+4 I
)a3—|—8 a—|—2’

4 7

4) (m—n>2 n—m;

2a 10
2 + 2 )
25—10a+a a —25

S)

1 1
6) x26x+9+(x+3)2 .

) bp——L,
b—2
2

—a-+1.

4
) a+1

3 N 2 6
3)a—|—3 3—a a2—9’

3 8 7

4 - — )
) 44> -9 2043 3-2a

4 m—n

7

7
4) —-
m

m—2n 4n2—m

Xy x3 .
5) X~ - 5
) X+y xz—y2

4 3
6)0—2‘|‘ a a +b

2+a a2—|—2a .

a+b 1

3)

a2 —ab+b2 a-+b ’

m*—3m+9 1

m3—27 m—3.
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73. Haiigure 4MCIOBOE 3HAYEHHUE BBHIPAXKEHHS, YIPOCTHUB €rO:

8a° a+1
3 + 2
a—-1 a +a+l1

1))

s THE a=2;

3¢t —c+3 | 4 2 e A
- c=1-.
2) (:3—1 cz+c+1 l—c’ 2

§5 YMHO)KEHHE u IIEJIEHHE

YMHOXEHUE U JelieHue anreOpandeckux ApoOed TakKe BBIIOIHACTCS
10 TpaBHJIaM YMHOXEHHS ¥ JEJIEHUS OOBIKHOBEHHBIX APOOEi:

E, 5z 3

A L.4x2y3 .1022 B 1-4Jc2y3-1022 o 4yzz A
2xy 5z 3y 2xy-52-3x3 3

a—b b +ab
Pl (=8

3apaua 2. Haiaute mpomsBeneHue apodeit

A Haiinem, pa3noxxuB Ha MHOXHUTENH:

a-b b +ab_ (a—b)b(at+b) A

a’ +ab (a—b)2 —a(a+b) (a—b)2 a(a—b).

2 2
m- —n
2 .
27mn

+
3anaua 3. Pazgenure apo6s omn Ha apobn
m

A m+n mi—nt (m-}-n)-27mn2 _ (m+n)3 B 3 A
9m2n3 27mn2 _9m2n3 (m2~n2)_mn (m—n) (m+n)_mn (m—n)'
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[Ipu Bo3Benenuum anreOpanvyeckoil ApoOM B CTENEHb, MOIB3YIOTCS
a ! o a"
CIICIYOLINM TIPaBUIOM | _b_”'
Hanpuwmep,
2 3 3
42*) _16a* . (a+b) _(a+b)
b p* 7\ 3¢ 2780
Brinonnute ymuHoxenue (74-75):
85 72 256 13 7 5
. ==, . 50-—; 4) =-39.
74. 1) 24 17 ) 169 64 3) 625 )26
a3b 02 6a 15¢ 2a
D)/ — =—-3c;
7517 at 5h 2d 5) 3b
22 3 2
k™ . dm 2 b
) I K gy dm 27k 6) 14a” - .
k mn 9n 16d dic
76. BEIIOIHUTE IEJICHUE:
3 3 a 1 6
1)y=:=; 3)—=:—; 5)=:—;
)5 7 ) 8 3 )a 7
1 2 6 m 9 b
— =y 4)-:—,; ==,
12°5° )c 13 6) 35 5
77. BBIDOJHUTE NEJECHHUE:
8.8, 3a . a. 2 . d .
D717 )7 b 53 be’
2 3
a. a. ¢ L4, Sm . 10m
2)3'3’ 2d " 5d° 6)n2' no
78. BrimonHuTE HEJIEHUE:
17 . 34 4 8
1) —:—; —:5; 12:=;
) 12 39 3) 13 3) 9
54 . 81 a b
— = = :c; 6)a: —.
2) 25 75 4) b ) c
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79. BEINIOJIHUTE JEJIEHUE:

4

2
ab . a 4a 12c 6a
£0,.4a., ~F 7 S e
D ¢ ¢ 3) 5 25d %) 5b (5¢)
2 2
mn  m'n 8m . 16k . .1 o
2) % il on " 27d° %) 5¢°
Brinonaute yka3anneie aeictus (80—-86):
2 2 3
Sa| 1467 3d* | 16b° . 2¢° 124°
80- 1) b 2503 > 2b 21a4 ’ 3) 5b2 15b2 3
3 4 2 2
b b
4) ‘% : %; 5) [a—] -acd, 6) abc’- [a—d]
cd c
2 3 2 3 3
8a°b 36¢ 16x"y . 20xy 18m™n
. ' ; ) ; 5 : (9n?);
8 D 5a°b )2z 2122 ) Tk Or);
4 42 3 2 4
2) 7b5 : 35b4c2 : 4) 46d°¢ ; 23dc ; 24k> 12m 3k
9¢y 18c'y 15a T Ilp'n
2
3x"y 2 . 30xy .
82. 1) 4a2b 3) Xy 702b 2
2 2
Sa’h 2 7x
-14xy”; Y. q4x*y).
2) 7 2 ? 4) 2a2b (1 y)
7—x a-b . c+d ¢ . a>—ab b .
el Vod Ted V=T
x—y 4b a—b a-b a’ —ab b .
D) Zal R 4% " 6p 0= 5
2 3
a+1 4b° . Sm . 15m™ |
84. 1)—b <L 4) 8 T
_ 3 3(:+y) A4yt
Z)I—a M- ) L2 a2 AN B B2
W’ 1-a°’ 4y " (x"+y") x -y
2
@ —b2  ath S(a—b) ; (a—b)
3) 9b2 ; T; 6) 3 (a2+b2) a2+b2
@ 29




2 2 2 2

a—b" 3a . )
85. 1) 3,53 "s6—5a° DV mp  ntp

532 — 5y 32 2,52 2 _ 2

2) F 17 lop-tox’

2
3) a2—25: a+52; 6) a2+b2 . a4b—b5
a —3a 9-—qg a*—ab  a’b—ab’
2
86. 1 a=5 _(“+3) . 3 a® —49 _a+b .
’ )a2+6a+9 a5 " ) a®+2ab+b*> a-17’
2
2 b’ —8b+16 . (b—4) " a®—2a+1 . a-1
b+3 " p’_9’ 2a+1 44’1’

§6. 3BAMEHA JIPOBHO-PAIIMOHAJIBHBIX BBIPAKEHUM
TOXIECTBEHHBIMH

@ BripaxxeHue, cocrosiiee M3 HECKONBKHX anrebpandeckux
apobe#t, cBA3aHHBIX 3HAaKaMH apHPMETHYECKHX AEHCTBHH,
Ha3bIBAIOT OpPOOHO-PAYUOHANbHLIM BBIPAXKEHUEM. 3HAMEHATElb
JPOOHO-PAIMOHAIILHOTO BBIPAXKCHUS HE JOJDKEH PAaBHATHCS HYIIO.

JpoOHO-paniioHaIbHbIE BBIPAXXEHHUS MOXHO YIPOCTUTH, IPUMEHSS
TOX/IECTBEHHBIE TIPe0Opa30BaHMsA M UCIIOIB3YS MPaBHiIA A anrebpandeKkux
npobei.

3agaua 1. YopocTute ApOOHO-pallMOHATBLHOE BBIPAXKEHHE:

1 xy
14— -
R = x 6 , x#0, y#0.
) 6,6 12 2x4y+l g
X Xy Yy

A B coorBercTBHH C InpaBUJIaMH CIIOXECHHUSA anreﬁpanqecxnx ,11p06e171
INPpUBCICM HX K 06HICMy 3HAMCHAaTCIIIO:
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x+1 xy
_ X . 6 _
R(x,y) = 6y+12x+6  2xt+yp+l

Xy

[To mpaBuny aenenus anreOpandecKux IpoOeH:

_ GADy xy _
~ x(12x+6y+6)  6Q2x+y+1)

CokparuMm Ha HepaBHOE HYNIO 4yucio (x #0) U packpoeM CKOOKHU:

(x+1)y Xy

T 12x+6y+6  12x+6y+6

[To npaBuny BeIUKMTaHUSA anreOpanvdecKux APOOEi:

_ Xyt y—xy
12x+6y+6

B3aumno YHHUYTOKHUM HO,Z[O6HBIC YJICHBI B 3HAMCHATCJIC, BBIHCCA 3a
CKOOKH O6IJ.IPII>1 MHOXHUTCIIb:

12x+6y+6  6(2x+y+1)

OTBeT: R(x,y)zm.
a+1 1

B .2a+2
2a-2 2472

a+2

3anaua 2. YOPOCTUTH BBIPAXKECHUE: (

A VYopoctuM BbIpakeHHE B CKOOKax:

a+1 1 a+l 1 _(a+1)271

2a-2 202 2(a-1) 2(a*—1) 2(a-1) -

(at1-1)(a+141)  ala+2)

B 2<a271) _2(a+1) (a—l).
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Hatinem npowusBenenue:
a(a+2) .2a+2_ a<a+2)2(a+1) _a A
2(a+l) (a—l) a+2 _2<a+l) (a—l) (a+2>_a—1.

3anaua 3. BeimonHuTe yKa3aHHBIE NEUCTBUSA:

a—f—b_l]_
a—>b

at+b a->b

a—b a+b
/\ Brimonanm JEUCTBUST B TIEPBOM CKOOKE:
2 2
a+b_a—b_(a+b) —(a—b) (a+b+a—b) <a+b—a+b)_

a—>b a+b_ (afb)(a+b) a—b°

. 2a-2b . 4ab

-2 27 2 2"
a —b a —b

Tenepb BBIIOJHUM JEHCTBUS BO BTOPOW CKOOKE:
a+b 1_a+b—a+b_ 2b
a—>b a—>b a-b

BrImmomauMm nesieHue:

4ab  2b 4ab(a—b) _ 2a A
at—b>  a-b (@ —b*)2b a+b’

3anaua 4. IlepBas TpyOa HamosiHseT OacceilH 3a a 4yacoB, a BTOpasi —
3a b yacoB. 3a CKOJIbKO 4YacOB HANOJHUTCS OacceilH, eciii OJHOBPEMEHHO
OTKpBITH 00€ TpYyOBI?

A [Tycts 00bem Oacceitna V. 3a oguH vac mepBas TpyOa HamoJHSET

4 .V . .
o0beM OacceifHa, paBHBIM — , BTOpasi HaMoOJHAET 00beM OaccelHa, paBHBIN
a

M

4 . LV
—.a o0e TpyObI BMecTe — 00beM OacceliHa, paBHBIH —to [lycTe uckomoe
a

Bpems ¢ . 3a Bpems ¢ 00e TpyObl JOJDKHBI HANOJIHUTH OacceiH, To ecTh

Vo
_+_
a b
32 o
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PaznenuB o6e yactu BapaxkeHus Ha V, nmonydum

11
—+—|t=1
a b
a+b
Cymma papoOeit, crosmmx B ckoOkax, paBHa
b
OTKyJa = T A
a+b

Ynpaucnenusa

BoimonauTe ykasaHHble NEHCTBHA (87-92):

—
b [ToaTomy 2

a a 1 a—bla b 1

=] ear v —+—1; 1:|114—];

87. 1) [ ] at’ 3)a+b(5+5 ’ S) [+a]’
a (2 2 ab (1 1 1

2y —|—+— : 4 ———1; b:|b+—|.
) 3 —*-a2 )a b(b a) 6) +b

88. 1

o3 (-2
a+§]( i)

2)

268

89. 1 (1 a+b)( _b),
a+b 2a .

?) (H )( a+b)’
90 ) (m 2m 1) 4m
’ 2m—1 2m+1)  10m—5°

%) (z+6 ) z4+2.

3z4+9 z+3) 27z°

4) |—+—+2

3) —+3-2]: 1l

6

1+m—n)'

m-+n

a—b .

3)

y_

a—>b
3
> 24

1 .

5
a+b) a+11b’

3 c

c+d)' 18(2c+d)’

y +1 2

3)

y

4) m—2

m—>5

Y42y y+2)°

m+24 4
m*—25 m—5)

b
&1,

33
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a2+ab( a b ] [c+d_ 2(;] d-—c
91. 1) 2 +p2 la=-b a+b) 3) c  c—-d) 2+g*

2 2 d—c| c+d
ab—b N i e b ] i + ¢ ¢
2) a2 +p? lath a-b) 4){c+d ¢ | P td?
a+1 a+3 4a2—4
) (2(1——1 2 5 2a+2) 3

2 2
b 2 a a —b
2 ( ok ]: ;
) a>+ab a+b b’ tab

5 B 18 .3
a —c° a —-b

ac
: ‘la+ ;
3) a+b gc+c? ( a—c)
cz—ac' a—b ,(C ac]
2 p2 22 U ate)
93. Macca Kycka Jbaa obbeMoMm V paBHa p KuimorpamMmoB. Yemy paBHa
macca Kycka jpaa obremom V,?

94. ABTOMOOWIIB JIBUTasiCh CO CKOPOCTBIO V KWJIOMETPOB B 4Yac, MpOLIe
s KuoMeTpoB nytu. Kakoil myTh HpeofoseeT MOTOIMKI 32 3TO XK€
BpEMsi, €CIIH OH €JIeT CO CKOPOCTHI0 # KHJIIOMETPOB B dac?

95. CKopoCTh MOTOPHOM JIOAKH B CTOSYEH BOJE V KWJIOMETPOB B Hac, a
N0 TEYEHHIO PEKH V, KWIOMETpoB B uac. Jlogka, ABUrasch 1mo TEUYEHHIO,
npouuia s KuiaoMmeTpoB. Kakoil myTe mpeojonieer MOTOpHas JIOJKa 3a
9TO K€ BpEMsi, eClii OyJeT JBHUraThCs NMPOTUB TEUEHHS peKu?

96. (3adaua A6y Paiixona bupynu.) 10 usnenui ogHoro Bujaa crosat 1 auHap
(meHexxHast equHUNA) U 15 u3menuit Broporo Buaa croar 1 nuaap. Kakoe
paBHOE KOJIMYECTBO H3/CIIMH JIBYX BHIAOB MOXXHO KyNHUTh Ha 1 auHap?

§7. ®YHKIUA }’— . EE CBOMICTBA U I'PA®UK ‘

1
3ajgaua 1. IMoctpoiite rpadux dyHkuuum Y =—.
P

A 1) ObnacTs onpeneneHus — BCe JEHCTBUTENbHbBIE YUCIIa, KPOME HYIIS,;

1

2) dOyHKUMS — HEYETHAsi, TaK Kak _—x=—% npu x #0;
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3) Ilo cBOMCTBY CTeneHM ¢ OTpULATENbHBIM IOKa3areiaeM npu x > 0
dyHKIMs yOBIBaeT, Tak kKak 1=y !;
X
4) mpu x > 0 ¢(yHKUMS NPUHUMAET MOJOKHUTEIbHbIE 3HAUCHUS;

o 1 1
5) Haiijisl HeCKONIbKO To4ek rpaduka, Hampumep, (3;3), (55 2), (1; 1),
(2; %), MOCTPOUM OCTaBIIylOCs 4acTh rpaduka mist x<0 (puc. 4).

I'padpux dynkmum yZ% Ha3BIBAIOT eunepo6onoii. OH COCTOUT U3 JIBYX

4yacTel, Ha3bIBaeMbIX gemesamu cunepoonvt. OaHa U3 BETBEH pacIiojokeHa
B NIEPBOM YETBEPTH, a BTOpasi B TPETbEH UETBEPTH.

ylk
3 -
2 L
1
PN =%
-3 -2 -1 % [ R
0 1 2 8 =x
1-1
-2
-3
Puc. 4. Puc. 5.

3anaua 2. [loctpoiite rpaduk GyHKIIUU yz% npu k =2 u k = 2.

A HaHOMHI/IM, YTO IMPHU OAHHUX MU TCX KC 3HAYCHUAX ApTYMCHTA 3HAYCHUHA

byHKIIUN y:; MOJTy4aloTCsl U3 3HaYCHUN (QYHKIUU y=% YMHOKEHHUEM
X

MX Ha 2. A 5TO 3HA4MT, 4TO rpaduk QyHKIHH p = 2 PaCIIONIOKEH Jaibliie
X

oT ocu abciucc, yeM rpaguk QyHKIUU ) = %, BIBOE PacTATUBAACH BIOJb

ocu opauHar (puc 5).
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3HayeHus QyHKUUU y = —% OTIMYAIOTCS OT 3HA4YeHUH (QYHKIHH Y =%

Tonbko 3HakoM. CremoBarenbHO, TpaduK (QYHKIHH y = —% CHUMMETPHYCH

OTHOCHTENBHO OocH abcuucc rpaduxy QpyHKIHH y=% (puc. 6). A

Jlis moboro k # 0 rpaduk GyHKIMH y = % TaKXKe Ha3bIBAIOT 2UnepOOonoil.

T'unepbona cocmoum uz 0eyx eemeeii. Ilpu k>0 OHU pacHOIOXKEHBI B
TIEPBOM M TPEThEH YETBEPTH, a NMpH k < 0 BO BTOPO# M YETBEPTOH YETBEPTHX.

@ OyHKIUA y = % (rme k > 0) obnamaer BceMu ceosicmeamu GyHKIHA

y=l

¥ > @ UMEHHO 3Ta QyHKIHS:

1) onpenenena npu x # 0;

2) NMpUHMMAET BCE 3HAYEHUS OTIWYHBIE OT HYIS,

3) neyemmnas;

4) mpu x > 0 IpUHUMAET nONONHCUMENbHble 3HAYCHHUS U mpU x < ()
NPUHUMAET ompuyamenvhble 3HAYCHUS;

5) npu x <0 u x>0 y6uvigaem.

[Ipu k<0 Pynxuus y=% YAOBIETBOpsAET cBoiicTBam 1-3; a
CBOMCTB 4-5 OyayT (opMyIHPOBaTECS CIEAYIOMMM 00pa3zoMm:

4") Tlpu x < 0 mpUHUMAET nonodxcumenvhvie 3HA4YCHUS U npu x > 0
NPUHUMAET OmpuyamenvHovle 3HAYCHUS;

5") npu x <0 u x> 0 Bo3pacraer.

['oBopsT, uto npu k> 0 ans y=§ X U y GyHKUUHU CBA3aHBI 0Opamuoll
nponopyuoHanbHocmeio. Takas CBSI3b MEXJIY HIEPEMEHHBIMH 4YacTo
BCTpe4yaeTcs B (U3UKE, TEXHUKE M JPYTHX OOJAaCTiIX HayKH.

Hanpumep, Teno, coepmiaroniee paBHOMEPHOE IBHKEHHUE MO0 OKPYKHOCTH
C MOCTOSHHOW CKOPOCTBIO V, JBHIXKETCS C LEHTPOOECKHBIM YCKOPEHHEM

2
a= VT (rme r — paaMyc OKpPY>XHOCTH), TO €CTh LIEHTPOOEKHOE YCKOpEHHUE

00paTHO MPONMOPLHMOHATIBEHO PATUYCy OKPYXHOCTH.
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3anaua 3. Jlyna naxogurcs Ha paccrosHuu 3,84:10° M ot 3emum.

Jlyna B Teyenue 27,3 CyTOK coBepmiaeT OJUH OOOpPOT BOKPYr 3eMiIH.
Beruuciure neatpobexHoe yckopenue JIyHbI

A — v —iC »
YckopeHne a BBIYUCIMM 1O (opmyne @ ==—, tae V= 5 C=2ar,
t=27,3-24-3600 c, r =3,84-108.
Torpa:
2 8
4’ 38410° 5 7510

© (27,3:24.3600)
OteeT: 2,72:107% m/c2. A
3anaua 4. [locrpoiite rpaduk GyHKIHH y = % — %
A Tpapuk pyskuyu y = % — 2 MOXHO MOJIYYHUTh U3 rpaduka GyHKIUH

y=% (puc. 6), cIBUHYB €ro Ha OJHY €IWHMIY BIpPaBO BAOIb OocH Ox H
Ha JBE€ €IMHMIIBI BHHU3 BHOIb ocu Oy (puc. 7). 'y

yA ys

Puc. 6.
Puc. 7.

Ynpaucnenuan

97. Ilocrpoiite rpaduk dbyHKIUU Y = % . HaliguTe npu Kakux 3HAYEHHUAX X:

1) y(x) = 4; 2) Y)=-3; 3) (%) > 4; 4y <1.
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98.

99.

100.

101.

102.

103.

Ha onHoi KOOpAMHATHOM IJIOCKOCTH MOCTpoiTe rpaduku (QyHKUIHUN

y :% ny=»x OHpe,Z[eJ'II/ITe IpU KaKHMX 3HAYCHHUAX X:

1) rpaduku >TUX (QYyHKIUN MepeceKarTcs;

2) rpaduk mepBoi (GYHKIHMH PACIONIOXKEH BbINIE (HIXKE) Tpaduka
BTOPOU (DYHKIIHH.

Haiinure Touku mepeceueHus: rpa@ukoB QyHKIMHA, HE CTPOS HX:

_ 12 _ . _ _

D) y=7,y=3x; 2) y——%y——Zx;
:2 —= — ° :i =

3) y Sy=x 1; 4) y 1Y x+2.

Hatimure TOukM mepecedeHusi rpadukoB (QYHKIUH, MOCTPOUB HX:
_3 . _ . =_3 ,=1_+.

1) y_;;y_x_{—l, 2) y x’y 1 xa

3) y=%,y=x2+2; 4) y=%,y=x2+4x.

HOI[ NOopmHECM HNWJIMHApPA HAXOJAHUTCS Ia3 MMOCTOSIHHOM TEMIICPATYPLI.

Breruncnure o6bem V' (B nuTpax) rasa moj AaBlieHueM p (aTmocdep)
no dopmyine VZ%.

1) Beriuncnute 006beM rasa, HaxXoIsUIETOCs IMOA JaBlieHHEM 4 aTM;
5 arm; 10 atMm; 2) BBIYMCIMTE MOJ KaKUM JaBICHUEM HaXOJUTCS
ra3, eciu ero obesM paseH 3 7; 5 n; 15 ;5 3) mocrpoiite rpaduk
3aBUCUMOCTH O0bEMa raza OT €ro JaBJICHMUS.

U
ﬁ 9
rne U — nHanpspkeHue (B BojibTax), R — CONMPOTHUBICHHE (B OMax).

Cuia toka [ (B amriepax) peocrara BbUuciseTcst mo ¢popmyne [ =

1) Toctpoiite rpadux 3aBucumocTtu I/(R) npu U = 6.

2) Ilo rpaduky HaliguTe NpUOIMKEHHOE 3HAUE€HME: a) CHJIbI TOKa,
ecnu R paBHo 6, 12, 20 Q; b) compoTuBieHus peocrtara, €Clu Cuja
Toka paBHa 10, 5, 1,2 A.

ABTOMOOUIIE COBEpIIAET MOBOPOT CO CKOpOCThIO 60 KM/4 mO 1yre
OKpyx)HOCTH paauyca 150 ™. Haiigute ueHTpocTpeMHUTEIbHOE
YCKOpPEHUE aBTOMOOWIISA. YBEJIHYHUTCS WIW YMEHBIIUTCA LEHTPO-
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CTPEMHTENILHOE YCKOPEHHE, €CIIM CKOPOCTh aToMOOWIIS OCTaHeTCs
IpeXHeH, a pajuyC OKPYKHOCTH YBEIUIUTCSH?

104. Tlocrpoiite rpadux GyHKIHH:

Dy=3-2 =i+l Hyy=F-L Hr= L

§8. APUOGMETUYECKHIA KOPEHb HATYPAJIBHOM j

CTEIIEHHA U EI'O CBOMCTBA
Pe——

N3BecTHBIN cpeqHea3suaTCKUili MareMaThk W acTpoHoM Jkammma uOH
Macyn n6n Maxmyn Imsic >n-/{un an-Kamm (ym. npubn. B 1430 r)
ONpejienuyl ACHCTBUE W3BJICYEHHS KOPHS IPOU3BONBHOM crernenu n. OO
9TOM OH IHUIICT B MATOW IMIaBe CBOEro Tpyaa ,,Kimrod apupmeTuxu’.

Paccmorpum crneayomue npuMeEpsL.

3Jagaua 1. Pemure ypaBuenue: x*=81.

A [lepenumem ypaBHenue B Bujae x*—81 =0 wm (x*-9)(x* +9)=0.

Tak kak x*+9 # 0, To monyuum x’—9= 0, oTkKyzaa

X=9=(x-3)(x +3)=0, x,=3, x,= 3. A

[TosTomy, ypaBHenue x*=81 mMeer 1Ba JEHCTBUTEIBHBIX KOpHSA: X, =3,
x,==3. WX Ha3bIBAIOT KOpHAMU Yemeepmou cmeneHu w3 4ucna 81, a
NOJIOXKUTENBHBIH KOpeHb (Yuciao 3) Ha3bBalOT apu(METUUYECKUM KOpHEM

yemeepmoui cmeneHu U 00O3HAYAIOT: /81 . Takum obpasom, /81 =3.

MoXHO [0Ka3aTh, YTO YpaBHEHHE X"=g, TIAE€ n— HATypaJdbHOE YHCIIO,
a — HEOTPUIIATEIbHOE YHUCJIO, MMEET CAMHCTBECHHBIA HEOTPHIATCIIbHBIN
KOpPEHb. DTOT KOPEHb HA3bIBAIOT apU(PMETHYCCKUM KOpHEeM n-0li cmeneHu
u3 yucna a.

@ Onpenenenne. Apugmemuieckum KopHem HAMYpPANbHOU CMenenu
n>2 u3 HeOMPUYAMENbHO20 YUCTA HA3LIBAIOM HEOMPUYAMETLHOE YUCTO a,
n-as cmenens Komopozo pasna a. Apugpmemuueckuii kopens n-oti cmenenu

obosnauarom: Na . Yucno a nasviéaom nooxopeHHvim evipadicenuem. Ecnu
2/ /
n=2, mo emecmo Na nuwym Na.
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ApubmeTnyeckuii KOpeHb BTOPOH CTEIIEHU HA3bIBAIOT TAKKE K8AOPAMHBIM
KOpHem, a KOPEHb 3-€d CTENEHU KybOuyeckum KOpPHEM.

B cnyuasx, xorja TO4YHO M3BECTHO, YTO pedb UAET 00 apudmeTHueckoMm
KOpHE #-OW CTENEeHH, KpaTko TOBOPAT ,,KOPEHb H-OM CTENEHH .

@ Ilo onpedenenuro Ons OokazamenoCcmea mozo, 4mo %a paeeH
b, myscno nokazame, umo: 1) b>0; 2)b" =a.
Hanpumep, Y64 =4, tak kak 4>0 u 4°=64.

@ H3 onpedenenus apugpmemuyueckozo KOpHA credyem, 4Ymo, ecau

a>0, mo (K'/Z)n=a, {/a—”:a

5
Hanpumep, (2/7) =7, {13% =13.

JlelicTBuE HAXOXJICHUA KOPHA #-OM CTENEHHM K3 4YHCIa Ha3bIBAIOT
u3enedeHueM KOpHs n-ot CMeneHu u3 3mo20 Yucia. IT0 AEUCTBUE SBIISETCS

06paTHI>IM K JICUCTBUIO BO3BEJICHUS 4YHUCIIA B n=-yrxo CTCIICHb.

3amaua 2. Pemure ypaBHeHHE Xx>=-8.

A Do ypaBHeHne MoXHO mepenmcath B BHae —x=8 mmm (—x)*=8.
BBenem o6o3nadenue —x=y, Toraa moaydum y’=38.

OTO ypaBHEHHE HMMEET OJMH IOJIOKHUTEIbHBIA KOPEHB: y:3/§:2.
VpaBHeHne )°=8 He MMeeT OTPHUIATENbHBIX KOpHEH, Tak kak ecnu y<O0,

0 »*<0. Yucno y=0 Takxke He MOXET OBITh KOPHEM ITOTO ypaBHEHHS.
Takum 00pa3oMm, ypaBHEHHE )°=8 HMEET TOJBKO OJHMH KOPEHb y=2,
CIIE/IOBATENIHO, YPAaBHEHUE X°=—8 TaKkKe UMEET OJUH KOPEHb: X=—y=-2.

OTrBeT: x=—2. A
Pemenne ypaBHeHHs x*=—8 KpaTKO MOXKHO 3alMcaTh Tak:

x=—%/§=—2.

@ Boo6ime, ans mo60ro HEYETHOTO HAaTYpaIbHOTO YKcha 2k+ 1 ypaBHEHHE
x*1=q npu a<(0 WMeEeT TONBKO OJHH OTPHILATEIbHBIH KOpeHb. JTOT

KopeHb 0003HaYaoT Kak u apudmermueckuit: g . On nasvieaemcs
KOpHeM He4emHOU CmeneHu U3 ompuyamenbHo20 HYucid.
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Hanpumep, 327 =-3, I-32=-2.

Tak xak JJIA OTPUIATCIIBHOTO YHCIIa d: —a=|a|, TO )i HEYETHOM
CTCIICHHU H3 OTPHULATCIBHOIO YHCIa a UMECT MCCTO PaBCHCTBO!:

2k+% _ ~2kﬂ _ _ZH\I/M'
Hanpumep, ¥—243 =—/243 =-3.

Ynpaucnenusa
105. (Yerno.) 1) Haitiure apudmernueckuil KBapaTHBIA KOPEHb U3 YHCIIA:

. . . . . 16- 49
I, 0, 16; 0,81, 169; 5 A

2) Hainure apuMeTHyeckuii KOpeHb 3-e CcTeneHd M3 ducia:

1., ; : .
oo 0,027, 0,064; 0,729 T

3) Haiinure apu(METHYECKHH KOPEHb 4-0i CTENEHH U3 YUCIIA;

E 0 5

1. 2£ “Bwole; =

1 16; :
% 5 6; 81° 625’ 1296

Beraucnure (106—108):
106. 1) $36%;  2) ¥od?; 3) 4(2%)2; 4) §225%; 5) 2.4%.
07, 13105 2P 3 4(%)12; 4) 4(%)16; 5) 322,
108. 1) 3=8; 2) V-1 3) Y-

» 1oz ) Y38, 6 -8

109. Pemure ypaBHEHHE:

1) x*=81; 2) ¥=—5  3) 5x°=-160; 4) 2x° =128.

110. ITpm xakux 3HAUYEHUAX X BLIPAXKECHUE HUMEET CMBICI:

D¥2x-3 2 H+s ) x4 YR
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111.

112.

113.

114.

Beruucnoure (111-112):

1) =125+ Y64; 2) 332 —0,53—216;
3) —5 Y81+ Y62s; 4y 3/=1000 - 14256,
5) 40,0001 —24/0,25 +5\/312; 6) 5%34—%/—0,001—{‘/0,0016.
2
1) Vo+17 -4J9-17; 2) (V3 ++5 —B—+5) ;
2 =2
3) (Vs++21 +45-+21) ; 4) \\gfﬁ—gﬁ

1) Ynpoctute \3/()6—2)3 , ecimm a) x=>2;'b) x<27;
2) Vmpocrute /(3— x)°, ecm a)x<3Wx>3.

1987 </n <1988 . Ckobko Takux HaTYPaJIbHBIX YHCEII 1 CYILECTBYET?

§9. CTEIIEHb C PAIITMOHAJIBHBIM ITIOKA3ATEJIEM U EI'O

0,

42

3agaua 1. Bemaucoure: V5.
A Tax xak 52 =(5%)*, 10 Y5? =4(5>)* =5*=125. A

12
Takum obpazom, 5% =54,

_Is
ToyrO Takxe MOXHO TIOKa3aTh, YTO J77P =7 5.

Boobie, ecii n — HaTypajabHOE YHCIO, 7 = 2, M — [EeJI0e YUCIIO
m
M YaCcTHOE — SIBJIACTCA IENBIM 9HCIOM, TO TPH a>(0 crpaBemTUBO

CICAYOmESC pPaBCHCTBO!:

m
n m

a =a7. (1)




m
O ITo YCJIOBHKO — - — IICJIOC YHUCJIO, TO €CTh NpH JACICHHHA m Ha n B

PE3YNBTATE IMOJIYHIACTCA HEKOTOPOC LEJI0C YHUCIIO k. Torna u3 PaBCHCTBa % =k

cienyet, yto m=kn. IlpuMeHss CBONCTBA CTENEHH U apU(METHUECKOTO

KOpHs, ITOJIy4YacM:

m
\ m
n/am =n/akn =n/(ak) =ak=a,,' ‘
m
@ Ecimu xe gacTHOE W HE SBJISETCS LIEJIBIM YHCJIIOM, TO CTEIICHb

m v
g THe a>0 ompenensOT Tak, 4ToObI OcTadach BepHOU (opmyna

(1), To eCTh ¥ B 3TOM CIy4ae CYHUTAIOT, 4YTO

2

a =3a

Taxum obpasom, dopmyna (2) cnpaBeanuBa i J0O0ro LEIOro YHciIa
m U moboro HarypaiapHOro uucia n=>2 u a>0. Hanpumep,

3 5
164 =316 =32 =2°=3g; 74 =475 =47* 7 =747,
2
3 _ 372 _ ’1 _ 1
27 3 =1/27 —3F—y37—3_2—§
m

HaHOMHHM, 9TO palMOHAJIBbHOC YHUCIIO ¥ — 3TO YHUCJIO BHOA 7o TAC m —

m

. y=—
OeJI0€ 4YUCIO, n — HATypaJbHOC YHUCIIO, TO €CTh P Torma mo (l)OpMyJIe

m
(2) nonmydaem qa"=a”=%q™ . Takum 00pa3oM, CTENECHb ONpEAEIECHA JUIs
JT000r0 pallMOHAIEHOTO TOKa3aTeNs M JIF000T0 MOJIOKUTEIIEHOIO OCHOBAHHMS.

m
Ecru 7=, >0, To BhIpaxenue Va" wumeer cmpicn He Tonmbko mpu a>0,
HO u npu a=0. Ecim a=0, 0 {/0" =0 . [ToaToMy cumraror, 9ro mnpu »>0

BBITIOJTHSIETCS paBeHCTBO (07=0.
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[Tonb3ysice paBenctBamMu (1) u (2), cTeneHp ¢ panUOHAIbLHBIM
MoKa3aTeJieM MOXHO IPEeACTaBUTh B BHJI€ KOPHS M HaoOOpOT.

@ OtmeTtuM, 9T0 u3 ¢opmynsl (2) U CBOMCTB KOpPHS CIIELyeT
PaBEHCTBO
%
07 =a nk
20e a>0, m — uenoe 4ucio, n, k — HaTypajdbHBIE YHCIA.

0|
S
.

3
Hanpumep, 74 =78 =7

CD MoXHO TOKa3aTh, 4TO 6ce CBOUCMBA CMeneHu ¢ HAmypaibHbIM
nokaszamenem, 6epHvl U ONi CMeENneHu ¢ N0ObLIM pPAYyUOHANbHBIM
nokaszamenem Npu NONONCUMETbHOM OCHO8anuu. A umeHHO, Ons
NI0ObIX PAYUOHANLHBIX YUCen p U q U NpU N0ObIX NONOHCUMENbHBIX
a u b eepnvl pasencmsa:

1) a? -a? = a4 4) (ab)? = a®b?;

2)a? :a? =]

3) (@) =a”;

OTH CBOMCTBA BBITEKAIOT M3 CBOWCTB KOpHeH. Jlokaxem, Hampumep,

s -+
csoiictBo a’-a? =a""?,

O [Tycte p=%, q=§ (rne n u | — HarypanbHble 4Mcna, m U k —

OECJIBIC rmcna). HY)KHO JOKa3aThb, 4TO

m k m_ k
at-a' =ar !, (3)

m k
Hpm;e,ua ].Ip06lfl 7 u T K 06meMy 3HAMCHATCIIIO, 3alUIICM JICBYIO

9acTh paBeHCTBa (3) B BHjE




I/ICHOJIb3y$I onpeacCHUC CTCIOCHHU C pPAalUOHAJIBHBIM I10Ka3aTcClIiCM,
CBOMCTBa KOpHA WU CTCIECHHU C uean IIOKa3aTcClIEM, MOJIy4YacM:
k

m
ar al_anl a"l nl’ ml nl

ml+kn m k

=g g =g — g e —gn T )

AHaJIOTHYHO JIOKa3bIBAIOTCSH OCTaJIbHBIE CBOMCTBA CTENEHH C
PalMOHAJIBHBIM TOKa3aTeJeM.
[IpuBenemM mpuMepsl MPUMEHEHHUS CBOMCTB CTCICHH.

l- _1_2 3 3 42
3) [163 =1634 =16* =(2*)* =2 % =2%1=3;
2 2 2
4) 243 =(2°-3)° =27 .33 = 43f3? = 4o,
1 l l 1 i 1
5)(8)‘_i (2°)’ o0 16 2 (2)'7 2
27 1 13 a B ; _;
273 (3%)3 3
1 1
3agaua 2. Bemucaure: 25°-1255.
1 1 1 1
A 255.1255 =(25:125)5 =(5°)° =5. A
4 4
a3b+ab3
3agaua 3. YOpocTUTE BBIpaAXKECHUE:
B L Yatip
4 4 11
D 3, 3
b+ ab ab((lz +1; )—ab A
Ya +3Ub

a +b3
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1 7 15
B odd ad-dd
3agaua 4. YOpocTuTe BBIpAXEHHE: —1T 7 2 i
a>-a® ad+al
17 1 5 1 1

A al-a* a3-d° _a3(1—a2) a 3(1—a2)_
a2 171 -1 n

a’—a® a*+a? d(1-a) a3(0+a)

=l+a—(1—a)=2a. A

HOKa)I(CM, KaKk MOXHO e6eeecmu cCcmeneHb C UppayuoOHAalbHbIM
V2
noxkaszamenem, HalIpuUMeEp 3% . Beimumem MNOCJICA0BATCIBHO HpH6J’IPI)K€HHI>Ie

3Ha4eHus 2 ¢ TOYHOCTBIO 0,1; 0,01; 0,001; ... . ITomyyum crnenyromy:o
[OCJIEA0BATEILHOCTD:

1,4; 1,41; 1,414; 1,4142; ... .

3anumeM MOOCIENOBATEIbHOCTS CTEIEHEW 4YHuciIa 3 ¢ OJTHUMHU
pPalMOHAJILHBIMU IOKA3aTEeJISIMU:

1,4 1,41 1,414 1,4142
314 314 3L JLee

MoxxHO II0Ka3aTh, 4YTO 3TH CTCIICHHU SABJIAIOTCA ITOCICAO0OBATCIbLHBIMHU
HpI/I6JII/I)KeHHLIMI/I 3Ha4YCHUSAMU HEKOTOPOIo JICMCTBUTEIILHOTO quciia, KOTOpoeC

o603nagator 32
314=4, 6555355,
3141=4.7069644,
31414=4 7276942,
31442=4 7287329,
3" =4,7288033.

AHaJIOTUYHO onpeacaacTCsa CTCNICHb a’ ¢ MOJOKUTEIBHBIM OCHOBAaHHEM
a ¥ Jo0BIM HppalMOHAJIbHBIM ITOKa3aTCJICM. Takum o6pa30M, CTCIICHL C
INOJIOKHUTCIIBHBIM OCHOBAaHHUEM OIIPEACICHA JIA M000ro JIEHCTBUTEIBLHOTO
ITOKa3aTe. HpH‘ICM CBOMCTBa CTECIEHH C JCHCTBUTEILHBIM IOKAa3aTeIeM
TaKHUe K€ KaK M CBOMCTBa CTEIEHH C palliOHAJIBHBIM ITOKa3aTCJICM.
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Ynpaucnenusn

115. (YctHo). [IpeacraBbTe B BUE CTENEHH C pallMOHATBHBIM TIOKa3aTEIeM:
pVe e e 9T 9 6 U
116. (Ycrro). IlpencraBpTe B BHAC CTENECHH C LEIBIM IOKa3aTElICM:
1 2 3 wd 1 2
Dx;, 2% 3) a$ Hbd 5 @2z 6) GHS,
Breruucnure (117-120):
1 1 2
117. 1) 64%; 2y, 27°; 3) 8
3
4) 814; 5y 167%%; 6) 9.
4. .41 2 5 2 1 1 3
118. 1) 2%:23; 2) 5*57; 3) 8 :9°%; 4) 43 :45;
2 ( L)“‘ . 7 3
5) (77)73;  6) \812) 7) 85 :815; 8) (574)7%.
2 2 2 < 3 3 3 3
119. 1) 95.275; 2) 73.493%; 3) 1444 :94; 4) 1502 :62.
1 =075 1 % ~15 -2
120. 1) (ﬁ) +(§) ; 2) (0,04)" " —(0,125) 3
9 2 6 4 (_E)‘5 3\
3) 87 187131373 4) A5 5 +((0,2)4) ;
121. Beryucnure:
1) Ya-Sa npu a=0,09;
2) Vb : &b npu b=27;
3) % npu b=1,3;
4) %'%'1\2/;5‘ npu a=2,7.
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122. IlpencraBpTe B BHAE CTENEHU C PALMOHAJIBHBIM IOKa3aTEIEM:
1 11 1
1) @ Va; 2) b2 -b*- b, 3) b b5,
4
4) al :%/;; 5) L7 . 528 :\/x—s; 6) y—3,8 :y—2,3 \/y_3

VYnpocrture Boipaxkenue (123-124):

" 2\—6 L s [ 3\
123. 1) (a4)‘?-(b‘3) . 2) [(:;3)4]12; 3y (67 7.(,, 4) ,
¢ 12 1 s M
. 3( +a3) 5 bS({/b—d'—é/b__l). : a3b_l—ab 3.
124. 1) %(% 4) ) b%(%—%/bj), ) 232
g1 8
a§\/I;+b§s/¢;' a 3(a3+a3)' 6 %/;—%/I:
Ve VETE Y@

125. Brrauciaure:

1 3 1 3

1) (2%3_%—332_%)-%/3; 2) (57:23—23:53)-4/%.

126. Ynpocrure BbIpaKEHUE:

1) a*§aifa; 2) bé ¥ 3) Rlab2 +(ab) ©)Yad®;

343 =0
4) a+3Ub)(a® +b* —Yab); 5) —215 gy Y4
P . 1 x24+y2 a4—b4
24n c—2c 2 2
T oo 8) 7 o) ¥a—Ub)a® +Yab +bY).

VYnpocrtute Boipaxkenue (127-129):

127. 1) (1 2[+) bzz; 2) % % (2+\[ f]
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r 9 13 1 1
a* —at b 2—b2‘ «/a_—a 2p 3az—a 3p
3) 1 5 1 12 4) \/_1 - . :
Foat §2op S iy
3 1
= = 2
a? B ab? _2a2—4ab’ 3y—y }’\/; _ yx ;
128.1) \/;+\/I; \/I;—\/; Y ) ) 2) x—y \/;_\/; \/;_'_\/;’
g o1 RSN i
Vo3 2 2> a3 2 2
b b
Ya+3o ad —3ab +b3 a® +3fab + b3
a—b a+b a+b a—>b )
129. 1) 37, 3 1 1° 2) 2 1Wk2 W2 11 2°
—3/b . 4 £ 2 YR~ Ly ~- =
¢ a’ +b3 a3 -a%p® +b° a3 +43p3 +b3
22 1
a’ +b3 1 03—b3+ 1
3) Tap» I I 4) " atb 2 11 2
a’ - b3 a’ —a*p’ +b?

§10. VIIPOIIEHUE AJITEBPAMYECKHX BBIPAYKEHWM, |
COIEPXAIIMUX CTENEHb C PAIIMOHAJIbHBIM I

[lpy BHIMONHEHUM YHPaXXHEHUH HTOH Tembl OyaeM HCIOJIB30BaTh
anreOpanyeckue JIpoOU M JEHCTBUS HaJ HUMH, (HOPMYJIBI COKPAIIEHHOIO

YMHOXEHHUSI U CBOMCTBA CTEIEHU C PALMOHAILHBIM IOKA3aTEIIEM.
3angaua 1. Yopocture BbIpaXXCHHUE:

1 1 1 1 >

(x4 4742 4 (x4 —y4)? 2 Yxdx, x>0, y>0.

1
x+(xy)?

A1) Nl =i = =i

2) BO3BEJIEM B KBaJpaT BHIPAKEHHUS B YUCIMTENE IpoOM B KBaJApPaTHBIX
13
CKOOKax M HCHOJb3yeM PaBEHCTBO x2=yx:
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Vx +28xy +y +Vx = 24xy + [y =2(Vx +y);

3) B YHUCJIIUTECIIC 3TOI'O BBIPAXXCHHUS BBIHCCEM 3a CKOOKHM MHOXHTEJH \/;I

x+Jxy =Jx(x +Jy);
2(x+y) 2
4) torma T (Jx+fy)  Vx
3 3
(J_] J—— Xx=32-x

OTrBeT: 32:x A

3agaua 2. YOpoCTUTE BBIPAXKEHUE W HAWJUTE €ro YUCIOBOE 3HAYCHHE
mpu x =0,16, y =25:

Iy 1+0w|
b o

A1 ﬁ/_y_f/x_3 i/—S/:x\/—) Q/—

g 1+J5==—J5A4+$5::__ﬂ
2) \/E_i' % ‘\‘/'x; 4xy’

() -

= 1+\/%2
5)«/—[1+\f] Jo+y.

Ecm x=0,16 u y =25, To /0,16-25 +25=+/4 +25=27.

OTrBerT: \/E+y; 27. A
50 ®

x>0, y>0.

2 ol
-[1+2 . YAl
X X

N |

1
4) {1+z 2,2
X X

.—_1+\/£;
X




3anaua 3. YOpoCTUTE BBIPAXKECHUE U HAWIUTE €r0 YUCIOBOE 3HAYCHUE
npu a =25, b=0,6561:

Fa+¥5)>+Xa-¥5)* Ya+Yab+¥b) Ya—Yab+¥b)
aab (o

A 1) Bo3BeaeM B KBajpaT BHIPAXEHMUsS B YMCIHMTEIE MEPBOH ApoOH, a

B 3HAMEHATEJIE BBIHECEM 3a CKOOKHU \/Z ITocne npeo6pa303aﬂml nepBasi
2

npobr OyneT paBHa «/5(‘3/;—3/5);
2) packpoeM CKOOKM B YHCIIHMTENE BTOPOH ApoOH, MOIb3ysAch hopMynaMu

COKpamCHHOT0 YMHOXCHHA, U NPUIACM K BBIPAXXCHHIO \/Z+\/4 ab +\/Z,
3) a B 3HaAMeHaTeJIe BEIHECEM 3a CKOOKH % W PasyIOXHUM BBIPAXCHHC

(x3 - y3) Ha MHOXHUTenu. Torma Bropas apo6p Oyaer paBHa N

4/13(:‘/2—:‘/5)’
4) HaxonHen, pa3jenuB NepByw ApoOb Ha BTOPYI, IOIYy4YUM
240

a 3Hauenue BeIpakeHus npu a =25, b =0,6561 Oyzer paBHO

20,6561 2 o
T—5~0,9—0,36.
. 2.4b .
OTrBeT: 7;"0’36'A

Ynpanucnenuan

o

VYnpoctute Beipaxenue (130-146):

h 9
a? b2

1

1 1
a? +5b2 2a+3a2b

N | =
N | —
PO | —

I
130. —|a? +2b —2b

.

|

N | —
N——

-3

2 a—ax
131, |(atD Tols

(a+1)? —ava+2
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132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

52

4a——9a_1 ia—4-|—35a_1
1 11

1
202-3a 2 qg2—-q 2

@5\ )}

( —b) B +a b

3 2
a+b2:\/;] \/— J_ J_]

3
. } 2x —\/x2+8x+16.

1 _1 x%/;—4§/;

x2—4x 2

@—4a3x 1+~/; B a a
. 1f1+2 o

@ b" W3- b33 —8b° a e

JZ@—b )+(2b\/5) \F—‘ﬁ

NZEN A 7

(4/;—1‘/5)_1+(i‘/§+i‘/2)_'_ S Erenre
( ]3+2 Ja+b\b

= \3/; 2 1 3bab +ﬁ'
(Va—B)' +2* Ja-+5 3Wab-3b

o R




142, |— ll—z ‘/f:“/f (@b
ai_,_bE] az— 2
\/_ 2
143. \/_b\/_-l_a\/—] (a+ 3b ) \/5] )
2‘\"/—+x\/_
144. | = —d? +x+2aJ_
3
X\/;—x
145. ~/_+1
hi1 J_+1 _J_]

a+x \/— \/;

o TIE Bl

Ynpasucnua x 2nase I

[TpuBenuTe npobu K 0oOHmIEMy 3HAMEHATEINIO:

S5a a—3 I 3 x+1 x+2
147. 1) 3 ’ 2 H ’ 2) b 3 PI 2 .
a —-27 a +3a+9 a—3 x+2 x +8 x‘—2x+4

Brinonaure neicrus (148-149):

a+3 T74+a a-3 a—2 a+5 a-9
148. 1) SRR 3) ——
5 10 2 45 15 9
b—7 56-2  3b-1 b 3b+1 2b-1
2) —+—+—; 3)
4 3 8 12 9 4
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149. 1) + ; 3) -1+ ;
n—2 2—n 3—5n S5n—3
+2 5g—2 5(a—10
p) i kel gy 3@710)
3p—q q-3p 5-2b  2b-5
Brmmonaute ykazanneie nercrBus (150-152):
a’—2ab+b’  8a—8b a’ +2ab+b> d —b
150. 1) — 2 "3 30 2) > 2 Ta+7b
a —ab+b a +b a +ab+b
st (r+2] (=2
151 D% "2, 8x+1
x—6 . x2+4x+4 ) x379x .
2) x> 4+6x+9 (x2+2)(x—2) (x—6) (x—I—Z),
am® —an® ) am2+2amn+an2 .
3) m2+2mn+n2 . 3m+3n
4) ab—4b—2a+38 ) 2a—8—ab+4b
2a+8—ab—4b ab+4b—2a—8
5 1 1 x+y x—y||x—y x+y
x =1 —=— +1; - : + ;
152. 1) ( )[xl 1+x ] 3) x—y x+y) \x+y x—y
2
2) 1—|—a—a 7> (l—az); 4) 2—a_a+2 : 2—|—a+a—2 .
a+l 24+a a—-2)\2—-a a+2
Beraucnure (153-154):
0 L, 2 —0.43 % 0.
153. 1) (0,175)° +(0,36) " —13; 2) 177 —(0,008)° +(15,1)7;
NIRRT L (3\?
3 () (L) +e 30, 4 (01255 +(3) ~(1.85)".
154. 1) 9,3-10°:(3,1-107); 2) 1,7-10°-3-107;
3) 8,1-10%-2- 1014 4) 6,4-10°:(1,6-107);
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6) 3-10*‘—(80_%]_1.[%]_3.
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155. Haiiaute 3HaY€HUE BBIPAXKEHUS:
i Y2 2, LY®
1) ["Z'lxé] , THe x=%; 2) [“3"2'9] , e a=0,1.
X6 a?
156. Ynpocrure BbIpaKe€HUE:
1) (1252 -38x)-@27x-Y6ax);  3) |———+1-a|:2V14,
Jl+a I+a
2) Wx+4iex)+@Bix-Y625x);, 4 [1- /"_2]:(,/x2-y2 —x).
ALXT =y
157. Beraucnure:
B T 0,25 19 é = % ‘%
1) (ﬁ) +10000 —(75) . 2) (0,001)3-22.643 -8 3;
2 1 _11
3) 273 —(—2)—2+(3§) 3 4) (—0,5)_4—625—(2%) 2
158. Ilpu kakux 3HAYEHUAX X BBIPAKEHHUE HUMEET CMBICI:
1) Ux* -4, 2) Jx* —5x+6; 3) 6";§;
X+
4) Y =5x+6;  5) Yx*—x; 6) §x° —5x* +6x?
159. Vopocture BbIpakeHHUE:
1 4 @ 3. L U3
aY—a & a4 =q 3 b* +2b6% +b ¢
W 3 2 T = 3) T3 1
at-a 4 a’—qa 3 b —b 4
4 3 1 13
2_,~2173 3p-1_ [ —13 4y 4_g 4pa
4)a3b—ab3_ 5) a’b ab; 6)(111(1]l
_3 3 ? ’ b—l —lb 2 = R
a 3b72-p 3a72 S ah 4—a 4b4
@



160. 1) BwiBeautre ¢(GopMysy BBIYMCICHHUS b
IUIONIA/IA 3aKpalleHHOM 4YacTu ¢uryps,, ¢
UCIOJIb3ys JaHHBIE Ha pPHUCYHKE

u3Mepenus. (puc. 8); a

2) wucnonb3ys GUrypy Ha pHCYHKe,

IMOKaXXHUTE, YTO BEPHO paBeHCTBO ¢ ¢
¢ Puc. 8.

2bc+2c(a—20)=2ac+20(b—2c);
3) mpeacraBbTe (GOPMYITY BBIYHCICHUS IUIOMAAX 3aKpalICHHON
Gurypbl Kak pa3HOCTb IUIOLIAJICH ABYX NMPSMOYTOJILHUKOB. Mcrons3ys

9TO, JOKaxute paBeHctBo ab—(b—2c)(a—2c)=2ac+2c-(b—2c).

161. IIpoBephTe BEpPHOCTH PABEHCTB, HaWTE€ HM TIE€OMETPUYECKHE
KoMMeHTapuu. HadepTute cooTBeTCTBYIOMUE (UIYpHI:

1) (a+b)(c+d)=ac+bc+ad+bd;
2) (a+b)(c—d)=ac+bc—ad—bd;
3) (a+tbtc)(d+l)=ad+bd+cd+al+bl+cl,

162. 1) Jlokaxxure BEpHOCTb PaBEHCTB:

02+b(a—c)+(b+d—c)c+d(a—c):a(b+d).

2) Haiigute paBa BBIPaXEHHS JIs B b d C
BBIYMCJICHHUS TUIOMIAJAN TPAMOYTOJIbHHUKA 11 11 a
ABCD (puc. 9). Ucnonb3yiite paBEeHCTBO

wiomaau npsMmoyroinsuuka ABCD cymme i v
momane npsmoyroiasaukos I, II, III, IV 4 P D
U JaiTe TEOMETPUYECKYI0 HHTEPIIPETALHIO Puc. 9.

NIEPBOMY PaBEHCTBY.

@ Cymma yughp wucna n paena 2006. Mosxcno nu wucno
n npedcmasums 6 6ude NPouU36eOeHUn 08yxX 0OUHAKOBHIX

ijZ yucen?

W
)]
®



. Haiigute 3HaueHuss OykB, IpU KOTOPBIX MMEIOT CMBICHI JpoOu:

IIPOBEPBTE CEBA!

a 3 ) k
b1 de
Beimmonnure IeUCTBUS:
2
1—4a a+b a-b
1) 4a+ > - ;
) a | 2) a—b a+b
2 2
2a—4 6b a —b" a+b
3) : : 4) = .
3 a-2 b b

1+2x x243x 10

3. Vmpocrture BhIpakeHHE . " 2" Havigure ero 4ucioBoe
X — X -—
2

3HaYEHUE IpHU x=2§:

4. Brrauciure:
Y3
s g R a8
)33 727 2.24+|[2] |. sty Y8 .
) 3 3 ) 2-33°
3 2 2 32 . 12

3)252.2571 +(5%)3:5° — 483 :63; 4)477:4710 37 .37+ E] .

5. YIPOCTHUTE BBIpaXKEHHME:
=
3x 225 ~1 -1 (1 ) . 20844
N + R ’ 3
1) ——% 2) G +y7) =~ 3 s
5
a3

6. YnpocTure BHIpaXEHHE — 3 M HAWJUTE €ro YUCIOBOE 3HAYCHHUE

npu a=8§.
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TecToBbIe 3aganua K riaase I

27a° —36ab+12b°
Cokparurte npoOb: )

94> —4b
3(3a—2b) 3a—2b 39—-36ab
S — D C) - >
3a+2b 3a+2b 5
7612(ab2 —9a)
Cokparure npodb: ————.
3a(2la—"Tab)
7a(ab2 —9a) —a(b+3) 7(ab2 —9a)
A) 301a-1a)° B T 3 321-7b)
. 4 5 105
Brimonnute JCHUCTBUAA: + - 5 -
a+b a—-b a —b
9 . 9 . _9 .
Ay B) i’ © avs’
a’+9 1
Beruncnure pasHOCTb: 3 4 .
a +27 a+3
1 3 a
A) a2+9’ B) a2—|—9’ ©) a3+9’

94> —166° 64’

6a+8b 12b—9a -

BeinonauTte ymHOXEHHE:

2
a

) :

3a—4b

A) a% B) —a%

4a® —20ab+25b° (2a—5b)’
5b+4 C2sht 16

Beimonnure JCICHUC!

5b+4
2a—5b’

2a—5b

B) b

56—4

C) 5h—4;

3a% —36ab+3b°

2 2
a —b

D)

a(b—3)

9(a+b)
a—>b .

3a

a3+27.

D)

3a+4b

D) 5b+4.




8aZ —22ab+15b>

7. Coxparute ApoOs: TR
2a-3b . 2a+3b 4a—5b . 4a+3b
A) 4aysh’ 4a—5b’ C) darsp’ 2a—5b"
8. BrruuciauTe pasHOCTS: 9x2+16 - !
' P T 2750 +64 3x+4
2 2
9x" +16 =12x . 12x 9x° +4
A va B audiar ) e D) 27x° —64
9. BrimonHUTE IEHCTBUL: 2 + 8b 3
: " 3a+2b 2b-3a  4p* —94°
6 6 12a 12b
; ; & : :
o B) 3at2s ) 94> — 4b° D)
10. Beruucure: (—8)% —(=5)° —(12)".
1. 1 1. 1
A) 188 B) —615; C) 189+; D) 61
11. Borauciure: (—0,2)7° 4 (0,2) 2 —(=2)72
1 1, 1
A) —150,; ) —100-; C) 99; D) 11,25.
12 =16 +354 + 3128
+ Beraucnure: 32350 :
9
A) 2; B) 1; C) -1; D) ;-
3 3
13. Burscnnre: {1500 g 15161
A) 3.4; B) 5,76; C) 24; D) 2,4.
(2,08)° +(2,016)°
v 13 — ¢
14. Breruucnure: \/ 2,09 2,08-2,016 .
A) 0,16; B) 4,096; C) 1,6; D) 0,8.
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15. Beruuciaure: \/2\/§+1~‘\‘/9—4\/5. Vkazanue: \/;-Q/E:;‘/az-b.
A) V7 B) 2v15; C) 3-2V2; D) 7.
16. Borauciure: {/2—\/5'3/74'4\/5- Vkazanue: %'%=\6/02-b.
Ky B) 1; C) 3+2V3; D) 5+343.
3 p— . -
17. Boeraucnure: . 21?:/3 \/(53 ﬁ). Viazanue: da -b=\3/a-b3.
A) 5-+/2; B) 5v2; C) -1 D) 1.
18. Berunciure: 3/64.
A) 2; B) v2; C) 2v2; D) 2.
19. B _ Pe8Y-112
+ Berauemre: — o
A) —4; B) 2,84: C) —2.8; D) —1,4.
20. Haiigute 4MCIOBOE 3HAYEHHE BBIPAKEHHS Ja:{a npu a=125:

21.

22.
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A) —25; B) 15; €) =5; D)
Haiinure 4uciioBoe 3HAYCHHE BBIPAXKCHHS Ya-Sa npu a=0,04:

A) 0,2; B) 3/0,4; C) 0,4; D) —0,2.

2 2
YpocTure BBIpaXX€HUE: (%/— ~%)~(a§ +§/E +b§).
A) a+b; B) a—b; C) & +b; D):a=b.




- HUcTopnyeckune cBeleHUsA

B npeBHHMX Tpyaax omucaHbl (OPMYNIBI COKpAIIEHHOTO YMHOXEHH,
ceeneHus o6 anrebpamueckux apodsx. Hanmpumep, B Tpynax ,, An-@axpu
an-Kapanxu, ,Kaura an-/[xabp Ban-mykabana® eruneTckoro y4eHoro
Aoy Kamuas (850—930) taxke usydarorcs anredpamdeckue npodbu. AOy
Kamune ObuT mepBBIM mocie an-XOpe3MH YYEHBIM, HAIHCABIIUM KHHTY
no anrebpe. A6y Kamune B cBoMX Tpyaax oOpamian Takke BHUMAaHHE Ha
IPOCTHIE COOTHOIICHUS

2,2
a a__a a b a , b __a +b
—-b:a _—— — ——:1 —_ —_——=
(b) b ab’ b oa ’ b+a ab

B cBoeit kuure ,,O0mas apupmeruka™ M. Hpl0TOH Takke JOCTaTO4HOE

MECTO OTBOAUT anredpaumdeckum apobsm. ,,J{podsb % SIBJISICTCS. BEJTMYUHOM,

aa — bb
HBJIHIOIIICI\;ICH peBy.IILTaTOM JCJIICHUA a Ha b Toano TAKXE, a4 x BCIIMYHUHA
SIBJIIOLIASACS PEe3yJIbTaToM AeleHus aa—bb Ha a+x“, — mucan HpioToH.

Crenens ¢ panuoHadbHBIM noka3ateneM BBen U. Hooton (1643-1727).
[Tonsitue crenenu a®, a>0 A NPOU3BOJIBHOIO JEHUCTBUTEIILHOIO YHCIIA O
onpeaenexo JI. Jitaepom (1707-1783) B counnenuu ,,Benenue B anammsz®.

A6y Paiixan bepynu B cBoem coumHeHuu ,,Kanom Macynga® nmcan
,,OTHOIIICHHE JUTMHBI OKPY>KHOCTH K €€ JUAMETPy SBJISCTCS UPpallHOHATbHBIM
gucioM®. Ve B JIpeBHel ['pennu ObUTIO TOKa3aHO, YTO ,,JMArOHANIb KBaJapara
CO CTOPOHOM, paBHOM €JUHUIE, HE MOXET OBITH BBIpAXKEHA PAallMOHAILHBIM

yuciaoMm®. B V-IV BB. 10 H. 3. aHTUYHBEIE YYEHBIE JOKA3aJIM, YTO YUCIIO Jn
SBJISICTCSA MPPALMOHAIBLHBIM YHCIIOM I JTI000r0 HaTypaJIbHOTO YHCIIa 7, HE
SBJISIIOIICTOCS TOYHBIM KBajparoM. B cBoem Tpakrare ,,Kmrou apudmernku*
an-Kamm npeioxun obmui METo M3BICYEHHMS KOPHSA M3 HATypajbHOTO

gucna. Kopeus &/a" +r oH Beipaxan npubnuxeHHON Gopmyoi

Ya"+r=~a +(a+l)+—a” , TIe a — HarypajbHOe 4uciio u r<(a+1)" —
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I[JI}I HaXO0XICHUA 0oJsiee TOYHOro 3HAYECHHS KOpHA an-Kamu MPEIIIOXKHII

n‘ mn
YMHOXaTh Ha COOTBETCTBYIONYyIO cTemeHnp 10: %/ =%. Hnst
M
H3BJICYCHHUS KOPHS W3 JpoOM HCIIONB30Baliack Gopmyna: ?/— =

N N ’

Hapsany ¢ stum an-Kamm npempioxuin ¢opmyiny s NpoU3BENCHUS

KOPHCH C Pa3sHBIMM CTCHICHAMH:
Ya Kb ="la* Kb =Rla*-b"

=
| MIpakTHyeckHe W MeXKNpeIMeTHbIE 3a1a4H

163. Ha pucyHke 3€JICHBIMH TOYKAMU OTMEYEHBI (PPYKTOBBIC AECPEBBS
peakoro copra (Hampumep, rpymid peaxoro copra). [pymessie
JEPEBbs TIOCAKEHBI B KBajpare ¢ m3MepeHusmu nxn (M?). KpacHsiMu
3Be3104KaMH (*) OTMEYCHBI 3aIUTHHIC JEPEBbB.

* * % * % % % % * ok khkkw Rk
N Y %* *

P * 00®

* °® % % % * 000 *
% o 0 « % 000 *

% *

% % * * % % x * g ok ok ok % N

3amuTHBIE ACPEBbS MOCAXCHBI BOKPYT IPYIIEBON MOCAJKH BIOIb
CTOPOH KBajapara.

Omeembme Ha 6onpocwl:

CKONBKO 3aIIUTHBIX I€PEBHEB, OKPYKAIOUIMX I'PYIIN C H3MEPECHUIMHU:
1) 20 mx20m; 2) 25 mXx25M, mocaxeHo B KBajpare?

3) Kakas cBsA3b MMEETCSs MEXIY YHCJIOM TPYIIEBBIX JEPEBHEB U
YHCIIOM OKPYKAIOIHUX HX 3ANIUTHBIX JEPEBHEB?

164. Ilpu kakux 3HAYEHHUSX # B YCIOBUHU INPEABIAYIIEH 3aJadyd YHUCIO
IPYLIEBEIX JCPEBREB B KBaJpare CO CTOpOHOU n Oyxer: 1) paBHO;
2) Gonbme; 3) MEHBIIE YUCNA 3AIIUTHBIX JEPEBHEB?
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4) 3anmonuute Tabnuuy u nmpoananusupyire ee. CaemaiTe BBIBOI.

JlivHa CTOpOHBI KBajjpaTa Yucio rpymeBsix Yucio 3auTHBIX
(M) JIEPEBBLEB JIEPEBBEB
1 1 8
2 4 16
10

165. Ilpm ompeneneHuM peHTHHra aBTOMOOWIS YYHTHIBAIOT CICAYIOIIHE
nokasarenu: 6e3omacHocTh (S), yno6ctBo (C), BBIIOTHEHUE PAa3IHYHBIX
byuknuit (F), kadectBo (Q) u auzaiH (D). OueHUBaeTCS KaXKbli
U3 OTUX TOKaszarened (Hampumep, B Oawiax). PeWTHHT aBTOMOOMISA

BBIYUCIISICTCA 1O (opMmyIie:

354+2C+2F+20+D
50 !

B Tabnuue npuBeieHBl pa3iUYHBIE IOKA3aTeNu JUIsi TPeX MapokK

aBToMobOunel (ycnoBHo obo3HaueHHBIX 4, B, C).

R=

1:‘1021(:2&";1:; Beaomilgcnoc'rb Y,quCcTBo ]:::;]ﬂog:;::‘e Kaqg:mo Jnzaiin
byaxumi F
A 3 5 5 3
B 5 3 4 3
C 4 4 3 3 4

1) Kakas mapka aBTOMOOMJII MMEET HAUBBICUIMM PEUTHUHI?

2) Pa3mecture Mapku aBTOMOOMIEH 1O yOBIBAaHHIO PEUTHHIA.

3) Kako¥i mokasarens BaxkeH s Bac? [louemy?
4) ABTOoMOOMIBL C KakuM peHTHHroM Bbl OBl BeIOpanu? [louemy?

166. Dueprus, HeoOXoauMast JUIsl bIXaHUs, MTUIIEBAPCHHUS, KPOBOOOpaIeHUs —
MHTEHCHBHOCTH (CKOpocTh) obmeHa BemectB (MOB).
WNnTencuBHocth oOMmeHa BemiecTB ob6o3nauum uepes MOB. MOB

HU3MEPAIOT B KaJIOPHAX, IIPH 3TOM 4YCJIOBEK TOJDKCH CIIOKOMHO M THXO
63




167.

nexarb B komHare npu temneparype 23°C. Jlns xenmun HMOB
BBIYHUCIISIOT 10 CleAyromen dhopmye:

HUOB = 9,74M +172,9P —4,737B 4 667,051, ™

rne M — macca tena, P — poct (B MeTpax), B — Bo3pact (B roaax).

1) Beruucoure MUOB, ecniu M =60kr, P =1,7m, B =35 ner
(oxpymuTe 10 OmpkalIero IenIoro 4Yucia);

2) Onpenenute no dopmyne (*) kak MOXKET BJIUATH Macca Tejla, pocT
¥ Bo3pacT keHuuHel Ha MOB.

Omeemvme na eéonpocwi:

a) Iloeimaercs mu OB ¢ Bo3pactom?

b) Kak Bnuser Ha UOB pocrt yenosexa?

c) Casazano nu uymcio 667,051 ¢ BozpacTomM, poCTOM U Macco
JKEHIIIUHEI?

d) Usmenurcsa mu UOB, ecnu ee Mmacca ymMeHbIUTCA (OHA moxyxeer)?
3) Ogun Bpad mpumien K BBIBOAY, 4TO ,,€CIHM POCT JABYX JKCHIIHUH
OJITHOrO BO3pacTa M paBHOro Beca pasuutcs Ha 10 cM, To MOB Oyxer
pasHurcs Ha 17,29 xunokanopui®. Bepen nu arot BeiBoa? IIpoBepsre
ero, noie3ysace Gopmynoi (*).

Mesxny BpeMEHEM H3TOTOBJICHHUS OJHOTO M3JENHS U YUCIIOM U3JCIINH,
M3TOTaBJIMBACMBIX 32 OJMH 4Yac, UMECTCS 00paTHO MPONMOPIHMOHAIbHAS
3aBUCUMOCTbB. 3allOJIHUTE TaOJIMIy U IpoaHanusupyure ee. Cuenainre
BEIBO/L.

Bpewms, orBeieHHOE

Ha U3rOTOBJICHHE 2 3 5 6 10 12
OJIHOTO M3/ICITHS

(B MAHYTAaX)

Yucino u3eni, 30 15 8 6 4

M3rOTOBJIEHHBIX 3a
OfUH Yac (ITYK)

168. Iliomans MONEPEYHOrO0 CEYECHHUs PEKU Ha Pas3IMYHBIX €€ y4dacTKax

00paTHO MPONOPLUOHATIBHA CPEAHEN CKOPOCTH PEKHM Ha ITOM Y4YaCTKe.
3anonaure Tabmuny. K kakoMy BBIBOLY BBl NPUILIH?




[Inomanp nonepeuno- | 40 45 54 60
ro ce4eHus (KB.M)

CKOpOCTh Te4eHUS 09 | 0,8 | 0,75 0,5 | 04
(m/c)

169. 3a 4,5 gaca paboume pacnuauiau OpeBHaA JBYXMETPOBOW JIMHBI Ha
qyp6ans! o 0,5 M. Ckonbko BpeMEHH YHAET Ha 3Ty ke paboty, eciu
T OpeBHa pacnuiuBarek Ha uyypbanbl mo 40 cm? Kak npu stom
U3MEHUTCS 00beM paboThI?

170. 1) IIBa mkuBa oObeauHeHb peMHeM. JluameTp onHoro mkusa 28 cM,

a BToporo — 42 cM. Ckobko 000pOTOB B MHHYTY COBEpPILAET BTOPOM
IIKWB, €CIIM TIePBHIM B MUHYTY coBepmaer 600 o6oporTos?
2) JIBa mxuBa OOBEAMHEHBI peMHEM. [lepBBIi IIKMB COBEpIIAET B
MuHyTy 560 060poTOB, a BTOpoit — 240 oboporoB. Haliautre miuny
OKPY>XHOCTH BTOPOr0 IIKWBA, €CJIM JJIMHA OKPYXHOCTH IIEPBOTO
mkuBa paBHa 0,36 m.

171. Paccrosiuue mexy ropogaMu A u B 360 xm. D10 paccrosiHuE JierkoBas
MallliHa IIPOXOAMT 3a 4 4aca, a rpy3oBas 3a — 6 gacoB. W3 ropoma 4
110 HaIPaBJICHHUIO K TOpoAy B BhIeXas rpy30BHK. B 310 e Bpems u3
ropoga B mo HampaBlICHHIO K ropoay A BbI€Xaja JIETKOBas MallWHa.
Ha kaxom paccrosiuuu oT ropoga A4 OHU BCTpETATCA?

A Tax xax CKOPOCTH JIETKOBOM M Tpy30BOM MAaIIMH pPa3jIH4YHbI, TO
HET NPSAMON NPONOPLHMOHAIBHOCTU U MEXAy paccrosHuem 360 kM
U 4 1 6 JyacaMH, U HEIb3s €€ HCIOJIL30BaTh.

Ilpumenum Opyzoti memoo:

1 1
3a gac jerkoBas MalllMHa IIPOXOJHUT 2 qaCTb, a rpysoBas g qacCTb
IyTH AB. C.IICI[OB&TCJIBHO, AJIst OIIpPEACIICHUS MECTa BCTPEYH HYXHO

1 1
paccrosiaie 360 KM pa3fenuTh NMPONOPUHOHAIBEHO YHCIIAM a3

6
1.1_3.2_
Ho 4°6 12712
Orcrona 3+2=5.
65
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[IycTte MamuHBI BCTPETATCS Ha pPacCTOSSHUM X KM OT A, Torjaa

x=%-2=144 (M),

O T1BeT: Ha paccrosauu 144 xm or 4. B 3anade ganel yucina 360, 4, 6.
1 1
JUis peleHust 3aadd Mbl BBEJIM 4YUCIa z U g (oOpaTHbIe 4mcCiam

4 u 6). CnenoBarebHO, 4TOOBI pemIaTh 3aJa4d TaKOTO THIA, HYXHO
360 paszmenuTh 0OpaTHO MPOMOPIHOHATBEHO YuciaaM 4 u 6 (u mpsMo

1 1
MPOMOPIHUOHANTBHO YHCIaM o H E)' OTcrona mpuUXOauM K BHIBOAY:

Umobwvl OanHoe yucno pazdenums HA 4acmu, 0OpAmHO NPONOPYUO-
HabHblE HEKOMOPLIM YUCAAM, HYHCHO MO HUCIO pA30enums NpsmMo
nponopyuonanso K wucnam, obpammuvim dmum. M

172. Pa3penute 4yucino 195 Ha Tpu 4YacTd, oOpaTHO NPONOPIUOHAIBHEIE

66

yucnam 2, 3, 4.
Al) Yucnamu, oOpatHeiIMH uuciaam 2, 3, 4 sBiswoTCH,

1 1

5> 30 7 CrnemoBaTelbHO, HYXXHO YHCIIO

B -

COOTBECTCTBCHHO, 4YHCJIa

1 1
195 pa3menuTh Ha TPU YacCTH, NMPOMOPIHAHAIBHBIC YHCIaM 75 37
1 1 11 6 4 3
—. Ho —:=:—=—:—:=—-=6:4:3. Eciu niepBoe 4uci HaYUTh
2 02341212126 3. Ec epBoe 4ucio 0003

3a a,, BTOPOE 3a a,, TPEThE 3a a,, TO

_ 1956 1956 .. —00- 1954 oo o
G G 1 100590 ap=m=15-4=60;

ay=122=15:3=45.

Orser: 90, 60, 45.
INNpoepka: 1) 904+60+45=195.

2)90:60:45=6:4:3=—_: : (41eHbI OTHOLICHHUS B HAYaJIE Pa3eIIAIH

N | =
B

.3.
Ha 15, a 3arem Ha 12). A




173. 1) Paznenure uncino 4480 Ha aBe yacTH, 0OpaTHO MPONOPLUOHAIBHO

3 32

5Dy

2) Pazgenute uucio 987 Ha nBe 4yacTu, OOpaTHO MPOMOPIMOHAIBHO
guciam: a) 0,6 u 0,3; b) 0,4 u 0,(3).

1
quciam: a) 3 H

174. 1) Pazmenure yucno 2040 Ha Tpu YacTH, OOpPATHO MPOIMOPIIMOHATBHO

175.

176.

177.

1 3 5
quciaam: -, — WU .
27 4 6
2) Paznenute uuncno 4530 Ha TpU YacTH, OOpaTHO MPOMOPIMOHAIHHO
2 1
ypcnam: —, 0,7 m 1-.
3 2

1) Paccrosiune mexnay ropogamu 4 u B 465 kM. DTo paccTosiHUE
naccaxupckuii noesz npomen 3a 10,5 gaca, a ToBapHsbIii — 3a 12 4acos.
CKOJTBbKO KMIJIOMETPOB TMpOeXall KaKIbIK MOEe3/ 10 BCTPEUH, €CIIM OHH
BbIEXaJH M3 TOpOoAOB A W B OZHOBPEMEHHO HaBCTpeuy IpYyr Apyry?
2) Ilepssiii ciopremen mpoberaer 100 m 3a 12¢, a Bropo# 3a 13 c.
Onu, Haxomsch ApPYr OT Apyra Ha paccrosHuu 200 M, Havamu Oer
OJIHOBPEMEHHO HaBCTpeuy Jpyr Apyry. CKOJIBKO METpPOB MpooOexa
KKl CIIOPTCMEH 10 BCTPEYH?

1) 36-3yOuaras mectepHs coequHeHa c¢ 18 3yOuaroil mecTepHew.
Cxonpko 00opoToB jgenaer 36 3y0OuaTas mIieCTepHS 3a TO Bpewms,
xoraa 18 3yOuaras mectepHsi coepmaer 60 o6opotoB? A ecnu 18
3yOuaras mectepHsi coBepmaer 24 obopora?

2) llepennss (Bemyluas) LIECTEpHS BeEJOCUIIEAA, COEJAMHEHHAs
¢ menmansamu, uMmeeT 48 3yObeB, a mmIecTepHs 3agHero kojeca 16
3yobeB. CKOJIIbKO 00OpOTOB COBEPIIMT 3aJHsSI LIECTEPHS 3a MUHYTY,
€CITi TepemHsisi coBepmaeT 3a 3To BpeMs 40 o6opoToB? A eciau oHa
coBepiaet 45 06opotoB; 60 06opoToB? Haitaure ckopocTh Bemocumnena
B KaXJIOM W3 CIIy4yaeB, €ClIM JUaMeTp Koieca paBeH 70 cM.

1) 3a0aua A6y Paiixona Bepynu. V3mepenust kupnuya paBHbI 5,4, 3
eauHUIAM IIUHBL 30 Takux Kupnudei ctosaT 60 qupxeMoB (IIeHeKHas
eauHuna). Ckonbko aupXxeMoB cTOSAT 20 KUpNUYeW ¢ U3MEPEHHUSIMU
8, 6, 2 enWHUIBI IJIUHBI?

2) IlycTe OTHONIEHWE NJIUHBI, MIUPUHBI U BBICOTHI KUPIHYA PaBHO
4:2:1. CKONbKO KUpPNUYEHN MO HIMPUHE U CKOJIBKO MO BBICOTE MOXHO
VIOXKUTh HAa MECTO, COOTBETCTBYIOIEE HJMHE 6 Kupnudein?
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I
IVIABA 11 : HEPABEHCTBA

-------L---------------------

§11. YUCJIOBBIE HEPABEHCTBA '

CpaBHeHHE YHCeN NIMPOKO UCTIONB3YIOT Ha MpakTHke. Hampumep, 5SKOHOMUCT
CPaBHHMBACT pealibHbIC IIOKA3aTEeNH C IIAHOBBIMH, BPad CPAaBHHBACT TEMIIEPATypy
00JIBHOTO ¢ HOPMaJbHOM, TOKaph CPaBHMBAECT Pa3Mephl ACTAIU C ITAJOHOM.

Bo Bcex 3TuX cilyyasx CpaBHMBAIOTCS MEXAY COOOW HEKOTOPBIE HHCIA.
B pesynbrate cpaBHEHMs 4YHCEN BO3HHKAIOT YHUCIIOBBIE HEPAaBEHCTBA.

4 3 3
HanpnMep, CpaBHHM 4YHCJIa g Hu Z IIIIH 9TOro HauJA€M HX Pa3sHOCTb:

4 3 16-15 1

5 4 20 20°

4 3 1 4
CIICIIOB&TCJIBHO, g=z+%, TO €CTh YHCIIO E [I0Iy4ac€TCss B pE3YyJbTare

3 1
MpUOABIECHUS K TUCITY , TOVOKHTEILHOTO HCIa — . DT0 03HAYAET, YTO YHUCJIO
4 3 1 4 3
% Oonbie 4yuciaa e Takum obpazoM, 4uciIO s Oonbie 4yucaa 4

TaK KaK HX Pa3sHOCTH IMOJIOXKHUTCIIbHA.

@ Onpenenenue. Yucno a 6onvwme yucna b, ecnu ux paznocms
nonoxycumensvua. Yucno a menvwe uucna b, ecnu ux pazwocmp
ompuyamensHa.

Ecnu 4ucno a Gonbiie uucna b, To mUIIYT a>b; €CIU YUCIO a MEHbBIIE
gucna b, To numyt a<b.

Taxum o6pazom, HepaBeHCTBO a>b O3HadYaeT, 4YTO pasHOCTb a—b
TIOJIOKUTENbHA, TO ecTh d—b>0, a HepaBeHCTBO a<bh O3HAYaeT, 4To
pa3HoCTh a—b ompuyamenvna, mo ecmv a—b<0.
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3anmaua 1. Jlokaxure, 9r0 ecnmu a>b, 10 b<a.

/A HepaBenctBo a>b 03HayaeT, YTO Pa3HOCTh a—b MOJIOXHUTENHLHOE
gucno. Torga b—a=-(a—b) — oTpunarensHOe 4YUCIO, TO €CcTh b<a. A

Jlns mo6bIX JBYX uMcen @ U b TONBKO OJHO M3 TPEX COOTHOIICHHMH:

a>b, a=b, a<b
ABISETCS BEPHBIM.

Hanpumep, s uucen —5 U —3 BEpHO HEPaBEHCTBO —5 <—3, a COOTHOLICHHA
—5=-3 u —5>-3 He BepHHL

@ Cpasnume uyucna a v b 3HaYAT ONPEJEITNTh, KAKOM M3 3HAKOB >,
= WM < HY)XHO TIOCTaBHTh MEXAy HHMH, 9TOOBI COOTHOLIEHHE OBLIO
BEPHBEIM. DTO MOXHO CJeJIaTh, ONPENENHUB 3HAK Pa3HOCTH a—b.

3agaua 2. CpaBaure uucia 0,79 u %.

/A Haiinem mx pasHOCTb:
0,79—%: 0,79—0,8=—0,01.

Tak kak 0,79—% <0, T0 0,79<%. A

TI'eomempuyecku a>b 03Ha4aeT, 4TO HA YHCIOBOM OCH MOYKA A JedCUM
npasee mouku b (puc. 10).

Puc. 10.

4 4
Hanpumep, Touka . nexut npasee Touku 0,79, Tak Kak e >0,79; Touka
2,3 nexwur sesee Touku 4,4, tak kak 2,3<4,4 (puc. 11).

2 =1 0 1 223
Puc. 11.

w..
N B
S

(O, B




3amaua 3. Jlokaxure, 9T0 eciu a#b, To a*+b*>2ab.
A JlokaxeMm, 4t0 pasHocts a’+b*—2ab nonoxurensHa. JIeWCTBUTENIBHO,
a?+b2=2ab=(a—b)*>0, tak kak a#b. A

1
3anauva 4. Jlokaxwure, uro ecimd a>0 u a#1, T0o a+—>2.
a

1 .
/A JloxaxeM, 4to Pa3HOCTh 4 +—— 2 TMONOXWUTENbHA. J[eHCTBUTENBHO,
a

a®+1-2a _ (a—1)% 0,
a a

a+l—2=
a

Tak Kak a>0 u a#l. A

n+1
m+1"

n n
Jagaua 5. Jlokaxure, 4TO €CliM — MNpaBWIbHAS Jpo0b, TO ;<
m
n ~
/A Hanomuum, 4To Ipo6b - Ha3bIBAeTCA IPABUIBHOM, ecnu n<m (n H
m

m — HaTypaJbHbIC YHCIIA).

n+l _ n(m+1)-m(n+1)  n—m
m+1 m(m-+1) m(m+1)

n
Paznoctp —— MCHBIIEC HYJIA, TaK Kak
m

n-m<0, m>0, m+1>0. CnenoBarensno, - < "+11. A
m - m+

Ynpaucunenusn

178. Wcnonb3ys ompejeneHHe HEPaBEHCTBA, CPABHHTE CIEAYIOLIHE YHCTA:

1) 03 u %; 2) % 1 0,3; 3) % u 0,35;
4) —g u —0,7; 5) 27—2 u 3,14; 6) g u 0,44,
179. CpaBuute uucia a u b, ecnu:
)ib—a=—1,3; 2) b—a=0,01; 3) a—b=(-5)"
4) a—b=-5% 5) a—b=0,8; 6) b—a=(-2)"

180. Jloxaxxure, 9To i JFOOOr0 3HAYEHHS d BEPHO HEPABEHCTBO:

1) a®>(a+1)(a—1); 2) (a+2)a+4)>(a+1)a+5)
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181. Jlokaxwure, 4To A1s M0O0TO 3HAYCHUS @ BEPHBI CIEAYIONINE HEPABEHCTBA!

D) a’ <(a+1)(a*-a+1); 2)(a+T)a+1)<(a+2)a+6)

N1+ Ba+1)2>1+2a)1+4a); 4)(3a—2)a+2)<(+2a)

182. Jlokaxxute, 4To AJsi JHOOBIX 3HAYEHUH a U b BEpHBI CIEAYIOIIUE
HEPaBEHCTBA!

1)a(a+b)>ab—2; 2)2ab—1< b(2a + b);
3)3ab—2<a(3b+a); 4)b(a+2b)>ab—3.

183. JlBa Manbuuka KyNWIM OJUHAKOBOE 4ducio Terpaiei. [lepBeiii Manbumk
BeIOpas Bce Terpamu mo 150 cymMoB, a BTOpO# KyIMII OJIOBUHY TETpaaen
no 130 cymoB, a ocranbHbie MO 160 cymoB. Kakoil Manbuumk HMCTpaTHI
aeHer Gonpme?

§12. OCHOBHBIE CBOMCTBA YHACJOBBIX HEPABEHCTB y

B sToM maparpade paccMaTpHBArOTCS CBOWMCTBAa YHCIIOBBIX HEPAaBEHCTB,
KOTOpPBIE Ha3BIBAIOT OCHOGHBIMU, TAK KaK OHH 9YacTO HCIOJB3YIOTCA TIPH
J0Ka3aTenbCTBE APYTHX CBOMCTB HEPABCHCTB M PEIICHHMH MHOTHX 3ajad.

®

O TIlo yciIoBu0 a>b u b>c. Dro o3nHavaer, 4ro a—b>0 u b—c>0.
CxuiazipiBasi mOJOXHUTENbHBIE YucHa a—b u b—c, nonydaem (a—b)+(b—-c)>0,
T0 ecth a—c>0.

Cneposarensho, a >c. @

l'eomempuyecku Teopema | 03HAYaeT, 4TO €CJIM HA YHCIOBOH OCH TOYKa d
JIEXKUT NpaBee TOYKU b U TOYKAa b JISKHUT MpaBee TOYKH €, TO TOYKA d JIEKUT
npasee To4ku ¢ (puc. 12).

Teopema 1. Ecau a>b u b>c, mo a>c.

¢ E a i}
Puc. 12.




Teopema 2. Ecau x obeum yacmam Hepasencmea npubasumb
00HO U MO Jice HUCNO0, MO CMbICT HEPABEHCMEA He UIMEHUMCSL.

®

O Ilycte a>b. Tpebyetcs Hmoka3aTh, YTO HEPABEHCTBO
atc>b+c

BBINIOJIHACTCA A Jr000ro dmcia c.
Paccmorpum pasHoCTh

(a+c)—(b+c):a+c—b—c=a—b.

OTa pa3sHOCTb MOJOXKHUTENbHA, TaK KaK 10 ycnoBuio a>b. CnenoBarenbHo,
atc>b+c. @

@ CnenctBue. Jioboe cnazaemoe mMoxicHO nepenecmu u3 00OHOU
yacmu Hepagencmea 6 Opyzylo, UIMEHUB 3HAK IMO20 CNAZAEMO20
Ha NPOMUBONONONHCHBLU.

O Ilycte a>b+c. [lpubaBnsas x 06eUM 4acTSIM ITOr0 HEPABEHCTBA YUCIIO
— ¢, NONy4YuM a—c>b+c—c, 10 ectb a—c>b. ®

@ Teopema 3. Ecau obe uacmu mepasencmea yMHONCUMb HA
00HO U MO Jice NONONCUMENbHOE HUCTO, MO 3HAK HepaseHcmea He
usmenumcs. Ecnu obe wacmu HepaseHcmeéa YMHOMNCUMb HA OOHO U
mo Jice OmpuyamenbHoe Yucio, mo 3HAK HepaseHcmea USMEeHUmcs Ha
NPOMUBONONONCHBLI.

O 1) Ilycte a>b u ¢>0. Jokaxem, 910 ac> bc.

ITo ycnosuwo a—b>0 u c¢>0. IToatomy (a—b)c>0, To ects ac—bc>0.
CruenoBarenbHo, ac> be.

2) Ilyere a>b u ¢<0. Jloxaxem, 4ro ac<bc.

ITo ycnoButo a—b>0 u ¢<0. Iloatomy (a—b)c<0, T0 ectb ac—bc<0.
CruenoBarensHo, ac<bc. @

1
Hanpumep, yMHOXHB 00e 4acTH HEpaBEHCTBA §<0,21 Ha 3, MOIy4mM,

%<0,63, YMHOXHUB 00€ 4YacTH HEpaBEHCTBA §<0,21 HA —4, TOJNy4YuM

4
HEPAaBEHCTBO — - > —0,84.
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1
3aMCTPIM, 9TO €CJIn C#O, TO YuCJIa ¢ © — HMCHT OOWMH M TOT XC 3HAK.
(4
1
Tak kxak JeleHHe Ha ¢ MOXHO 3aMEHHUTH YMHOXCHHUEM Ha —, TO U3 TCOPEMBEI
C

3 BBITEKaeT CIERYyIOIee YTBEPXKICHHE:

@ CnenctBue. Ecnu obe wacmu nepasencmea paidenumsv Ha
00HO U MO Jice NONOHCUMENbHOe YUCI0, MO 3HAK HepaeeHCcmea He
usmenumcs. Ecnu obe wacmu nepasencmea pazdenumv Ha 00HO U
mo ice ompuyamenvHoe YUCIO , MO 3HAK HEPAGEHCMEA UIMEHUMCA
Ha NPOMUEONONOIHCHYLIL

Hanpumep, paspenuB obe uvactu HepaenctBa 0,99<1 nHa 3, nmomyuum

0,33<%, pa3genuB obe wyactu HepaBeHcTBa 0,99<1 Ha -9, mnomy4yum
1

—0,11>——.

0,11> 5

3amaua 1. Jlokaxure, 9to —a<-b, ecmu a>b.

/A YmHOXMB 06¢ 4acTH HepaBeHCTBa g>b Ha OTPHIATEILHOE YMCIO —I,
noixy4uM —a<-b. A

Hanpumep, u3 nepasenctBa 1,9<2,01 cnenyer nepaBencrso —1,9>-2,01,
u3 HapaBeHcTBa 0,63 <% CIIENyeT HEPAaBEHCTBO —(), 63 < _%.

3amaua 2. Jlokaxure, 4To %<%, €ClIi @ U b — oTpULATENIbHbIE YHCIIa
u a>b.

/\ Paspenus obe wactu HepaBeHCTBa b<g Ha NOJOXUTENIBHBIC YUCHTa ab,

1 1
TOMYYMM HEPABEHCTBO — < . A
a

OTMCTPIM, YTO BCE CBOMCTBA HEPaABCHCTB, paCCMOTPEHHBIC B 3TOM naparpa(be,

JOKa3aHbl JUIi HEPaBEHCTB CO 3HaKoMm > (Oombmie).
ToyHO TakXke OHM JOKa3bIBAIOTCA W IS HEPAaBEHCTB CO 3HAKOM <
(mensb1e).
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184.

185.

186.

187.

188.

189.

190.

Puc.

191.
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Ynpamnenusn

JloKaxuTe ClieqyIolue HepaBeHCTBa:
1) ecnmu a—2<b u <0, T0 a—2 — OTpPHUIATEIIEHOE YHCIIO;
2) ecnu @*-5>a u a>1, 10 a*-5>1.

BBISICHHTE MOMOXHUTEABHBIM WIM OTPHLATENBHBIM YHCIOM SBIACTCS
4HCIO @, €CIH:
Da>bub>l 2)a<bu b<-2;

a-1<bnbg-]; Ya+1>bu b>19
3anuuiMTe HEpaBEHCTBO, KOTOPOE IOMYYHTCS, €CIU K 00eHM YacTam
HepaBeHCTBa —2 <4 mpubaButh uucno: 1) 5; 2) 7.

3anuuiMTe HEPaBEHCTBO, KOTOPOE TOJYYHTCS, €CIM K 0OerM YacTam
HepaBeHCcTBa 2a+3b>a—2b npubasute uucno: 1) 2b; 2) —a.

3anumuTe HEPaBEHCTBO, KOTOPOE IMOJYYHTCS, €CIM M3 00eux dacTen
HepaBeHcTBa 3>1 BBruecTs wmcno: 1) 1; 2) -5.

3anumuTe HEPaBEHCTBO, KOTOPOE MONYYHTCS, €Clu M3 o0enmx dYactei
HepaBeHcTBa a—2b<3a+b Beects uucno: 1) a; 2) b.

[Tycts a<b. CpaBHUTE ClEAyIOLIME HUCIA:
Da+xu b+x; 2)a—5u b-5.

3) O6psicHUTE KaKMC CBOMCTBA YMCIOBBIX HEPaBCHCTB M300paKCHBI Ha
pucynkax 13 u 14.

a >0 >0 b) c<0 c<0
I I > ] 1 >
13. b b+c a a+tc b+c b atc a
¢ ac / bc
— Puc. 14.
a b

VYMHOXBTE 00€ YacTH HEepaBEHCTBAa Ha ykazaHHoe uucio (191-192):

1) 3,35<4,5 na 4, 2) 3,8>2,4 na 5;
5.2 . 37 yao
3) g>§ Ha — 12, 4) 4<8 Ha —16.




192. 1)2a> na (,5; 2)4a <—1na0,25;
3)—4a<—3na0,25; 4)—2a>—-4una—0,5;

Pa3nenure o6e yacTH HepaBeHCTBa Ha ykazaHHoe yucio (193-194):

193. 1) —2<5Ha2; 2) 4,5>—10na5;
3) —25>-30ma—5; 4) -20<—125a—4;
194. 1) 1,2a<4,8nal,2; 2) 2,3a<—4,6na2,3;
2 1 2 _i 1 _3
3) —§x<—z Ha ) 4) 4x>3Ha i

§13. CJIOXKEHHE U YMHOXEHHME HEPABEHCTB )

[Ipy pelmeHMH HEKOTOPBHIX 3aJady 4YacTO NPUXOAMTCS CKJIaJbIBaTh HIIH
YMHOXXaTh HEPABEHCTBA HA YHCIIO, TO €CTh CKIAJbIBATh UM YMHOXAaTh OTAEILHO
IpaBble U JIEBblE€ YaCTH HEpaBEHCTB. [IpH 3TOM roBOpAT, YTO HEPaBEHCTBA
CKJIAJIBIBAIOTCS MJIM YMHOXAIOTCSA HMOYIEHHO.

Hanpumep, ecnm TypucT mpomien 3a mepBbii aeHb 6onee 20 kM, a 3a
BTOpoH — Oosiee 25 KM, TO MOXHO YTBEPXJAaTh, 4TO 3a [Ba JHA OH IPOILIEI]
bonee 45 xm.

Touno Taxxe, ecinM AnMHA NPSIMOYroibHMKa MeHbmie 13 cM, a mupuHa
MEHBIE 5 CM, TO MOXHO YTBEpX/JaTh, 4TO IUIOM[AJb ITOrO HPSIMOYTrOJbHUKA
MeHbIe 65 cm?,

HpI/l PacCMOTPCHHUH 3THUX NMPUMCPOB MNPUMCHSINCH CICAYIOUIUE rmeopembl
O CNOMHCEeHUU U YMHOMNCEHUU HepAaeeHCms.

@ Teopema 1. [Ipu cnoxeHun HEPaBEHCTB OAMHAKOBOIO 3HAKa
HOJY4Yal0TCsi HEPaBEHCTBA TOrO e 3Haka: ecau a>b u c>d, mo
a+c>b+d.

O Ilo ycnoButo a—b>0 u c—d>0. PaccMoTpuM pa3HOCTS:

(a+c)—(b+d)=a+c—b—d=(a—b)+(c—4d).




Tak xax cyMMa NOJIOXKHUTENBHBIX YHUCEN TIOTIKUTENbHA, TO (a+c)—(b+d)>0,
T0 ecTb a+c>b+d @

ITpumepsr:
1),3>25 2) ,12<13 3) ,4,8>23
5>4 -3<-2 -1,2>-1,3
8>6,5 -1,8<-0,7 3,6>1
@ Teopema 2. Ilpu ymuoowcenuu nepasencms 00uHaAKo8020 3HaKa,

8 KOMOpbIX Npagvle U Nesble YACmu NONONCUMENbHBL, HONYYAemcs
HepageHcmeo moz2o dce 3Haka: ecau a>b, c>d u a, b, ¢, d -
nonoxcumensvuole yucna, mo ac>bd.

O PaccMoTpuM pa3HOCTB:
ac—bd =ac—bc+ bc—bd =c(a—b)+b(c—d).

ITo ycnoBuro a—b>0,c—d>0,b>0,c>0. Iloatomy c(a—b)+
+b(c—d)>0, to ectb ac—bd>0, orkyna ac>bd. @

ITpumepsr:
1) 3.2>3,1 2)  B8<2l 3) 24<35
3>2 4<5 3<4
9,6>6,2 7,2<10,5 7,2<14

3anaua 1. Ecim a, b — nonoxurensasie Yuciaa u a>b, 1o a*> b

/A VYMHOXUB HepaBeHCTBO a>b Ha cebs, momyunm: a*>b%. A

AHaJIOTHYHO MOXKHO J10Ka3aTh, YTO €CIH @, b — MONOXHUTEIbHBIE YHCIA
a>b, To a">b" g MoOOOro HaTypaJbHOTO 7.

Hanpumep, u3 HepaBeHcTBa S>3 creayrot HepaBeHcTBa 5°>3°% 57>37 u 1.1,

Jagaua 2. Jlokaxure, 9TO CyMMa pacCTOSHHH OT II000H TOUYKH,
JeXaled BHYTPH TPEYroJbHUKA, [0 €ro BepIiMH Oosblie MONynepuMerpa
3TOTO TPEYrOJbHUKA.

/A PaccmorpuM pucyHok 15. IIycTh X, ¥, z — pacCTOSHHS OT BHYTPCHHCH
Touku O TpeyrosibHuka ABC 10 €ro BEpIMH.

ITo TeopeMe 0 cymMMe IBYX CTOPOH TPEYrOJIbHHKA AJs TpeyronbHUkoB AOB,
AOC, BOC:
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x+y>c, "
x+z>b,
y+z>a. C

Puc. 15.

Cl10XHMB 9T HEPABEHCTBA MOYJICHHO, NONy4YuM 2x+2y+2z>a+b+c, oTkyna

a+b+c

A
2

Xx+y+z>

anaolcnenuﬂ

195. (Yerno.) Bepuo i, yro:
1) ecmu x>7 u y>4, to x+y>11;
2) eciu x>5 u y>8, 10 xy<40;
3) ecmn x<-7 u y<7, T0 x+y<0;
4) ecmu x<2 u y<5, 10 xy<10?
196. Cnoxure HEpaBEHCTBA:
1) 5>-8 u 8>5; 2) 8<2 u 3<5;
3) 3x+ty<2x+1 u 3y-2x<l14-2aq;
4) 3x*+2y>4a-2 u Sy—3x*>3—4a.

197. BhIoNHUTE YMHOXEHHE HEPAaBEHCTB:

2,1 . 1 g2 .
1) 2§>1§ u12>6; 2) 64<93 u 4<6;
3) x—2>1u x+2>4, 4) 4<2x+1 m 3<2x—1.
198. Jlokaxwute, yto ecnu a>2 u b>5, 10
1)3a+ 2b>16; 2)ab—1>9; 3)a® +b* > 29;
4 a’ + b’ >133; 5)(a + b)* > 35; 6) (a+b)’ > 340;
7)2a+3b>19; 8) 6ab —5>55; 9)ab(a+b)>170.
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199. Croponbl TpeyroibHuka MeHbme 73 cM, 1 M 15 cm u 1m 11 cm
COOTBETCTBEHHO.J[0OKa)XHUTe, YTO €ro MEepUMETP MEHbIIE 3 M.

200. Kynumu 4 oOmue terpaau u 8 610kHOTOB. Llena o0Ouieit Terpaan MeHbIe
200 cymoB, a mena OmokHota MeHbme 150 cymos. [lokaxwurte, 9TO
CTOMMOCTb BceW Mokynku Mmebme 2000 cymos.

201. OpHa cropoHa MPSAMOYTOJbHUKA JUIMHHEE 7 CM, a BTOpas B 3 pasa

JUIMHHEEe TepBoi. JlokaxkuTe, 9TO MEpUMETP HPSIMOYTOJIbHUKA OOJIbIIIe
56 cM.

202. JlnuHa MPSAMOYTOJBHOTO y4acTKa 3eMJIM B 5 pa3 0oJbllie ero MIMPHUHEI, a
mupuHa JuinHaee 4 M. JlokakuTe, YTo IUIOMIaAbh ydacTka Oombime 80 m2.

203. JloxaxwuTe, 4TO CyMMa PACCTOSHHUN OT JIIOOOW TOYKH, Jexalled BHYTPU
OpsIMOYTOJIbHUKA, /0 €ro BEpIIMH Oonbllle MOJIYyNEepUMeTpa 3TOr0
PSIMOYTOJIBHUKA.

Cmpocue u necmpocue Hepasencmea. HepaBeHcTBa co 3Hakamu >
(Oompiie) u < (MEHbIE) HA3BIBAIOT 3HAKAMH cmpoux Hepagencms. Hampumep,
5.1 3
PRI l,a>b,c<d — cmpoeue Hepasencmaa.

Hapsiny co 3HakamMu > ¥ < HCIOMB3YIOT 3HAKW > (OOJbIIE WX PaBHO) U
< (MeHbIIe WK paBHO). VX Ha3BIBAIOT 3HAKAMH HECMpO2UX HEpA8eHCMS.

HepaBenctBo a<b o3Hauaet, 4to a<b uam a=»hb, TO €CThb YUCIO a HE
Oonpiie yucna b.

Hanpumep, eciu 4yucio mocaaoyHbiX MecT B camonere 134, To 4ucio
naccaXxMupoB @ MOXKET OBITh MEHBIIUM WK paBHBIM 134. B 3TOM cityyae nmumiyT
a < 134.

TowuHO Tak)ke HEPABEHCTBO @>b 03HAYAET, YTO YHCIO @ OONBIIE WM PABHO
b, TO ecTb YMCIIO a HE MeHbIIe b.

HepaBeHcTBa, cojepxamiue 3HaK > WIM < Ha3bIBAIOT HeCmMpocUMu
Hepasencmeamu. Hampuwmep, 18>12, 11<12, 7>7, 4<4, a>bh, ¢ <d —
HECTPOTHe HEPaBEHCTBA.

Bce cBoiicTBa cTporux HepaBeHCTB, chopmynupoBaHHble B §§12—13,
CHpPaBEAJUBBI U JUIsl HECTPOTMX HEpaBeHCTB. [lpu 3TOM, eciaum Il CTPOTHX
HEPABEHCTB MPOTUBOIOIOKHBIMUA CUYUTAINCH 3HAKUA > U < , TO ISl HECTPOTHX
HEPABEHCTB MPOTUBOMOIOKHBIMU CUUTAIOTCS 3HAKM > U < .
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Hanpumep, Teopemy 2 u3 §12 i HECTpOrux HEPABEHCTB MOXKHO
chopMynupoBaTh CleayoumM obpazoM: ecinu a>b, To i J0O0Oro 4ucia ¢
a+c>b+c. JleiictBuTenbHO, 1A ciydas, a>b 3ta Teopema J0KazaHa, a JUIA
caydas a=»b 3Ta Teopema BBIpaXKaeT M3BECTHOE YTBEPXKACHHE I PABEHCTB.

Janpaua. [lokaxure, 4To M MOOBIX @ U b CIpaBEeITMBO HEPaBEHCTBO

a’ +b*>2ab (1)
A Jlokaxem, 4to ans moObX a U b pasHOCTh @?+b>—2ab He MeHbIE

myns. Jedicrutensno, a’ +b> —2ab=(a—b)* >0. [o3ToMy HepaBeHCTBO
(1) cnpaBemMBO A1 MHOOBIX 3HAYEHUH g W b, MpUYEeM 3HAK PaBEHCTBA MMEET

MECTO TONBKO Mpu a=b. A

Ynpaxucnenus

204. Haiigure Haubonplnee LEIO€ YUCIO 7, YAOBICTBOPAIONICE HEPABEHCTBY:
Hn<-2; 2)n<3; I)n<4,; 4)n<-5;
5)n<0,2, 6)n<—-0,3; Tn<—m; 8)n<m.

205. Haiigure HaMMEHBLICE LIEJI0€ YHUCIO 7, YAOBICTBOPAIOIICC HEPABCHCTBY:
Hn>-3; 2)n > 6; 3)n>—6; 4)n>— 4,

5)n>—4,21;, 6)n>3,24, NYn>n—1; yn>—m+1.
206. Haiinure Hambonbliee LE0€ YUCIO X, YAOBJIETBOPSIOUIEE HEPABEHCTBY:

1) 1)%31; 2) §<—2; 3) %3—3,14; 4) ggo,ls.

207. 3anumuTe, UCIONIb3Yys HEPAaBEHCTBA, YTBEPXKICHHUS:
1) Cerogus B ®epranckoit nonune temneparypa (¢ °C) ne Beime 20°C.
2) Bopma nopHsstach Ha BBICOTY (A M), HE MEHBLIYIO 5 M.
3) Temneparypa (¢ °C) BOABI B JXHJIKOM COCTOSHMH TPH HOPMAJILHOM
arMoceprom nasinenuu He Menbiue 0°C; ne 6onmpme 100 °C.
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4) Cxopoctb (v KM/4) JBHXKEHHS aBTOMOOMJIBHOIO TPaHCIOPTa B TOpoje
He 6ompme 70 xm/4.

208. Ilyctp a<b. BepHO )1 HEPaBEHCTBO:
Da—-3<b-3; 2) 5a < 5b; a+2,5<b+2,5

4)ya—4>b—4 S)a—4<b+1; 6)a—3,1<b+0,1?
209. Ilyctp a>b. BepHO M HEpaBEHCTBO:

: 2, < 3 a9
1) —2a>—2b; 2) —3a < -3b; 3) 12212,
4) %<%; 5) 0,5a4>0,4b;  6) —2a<—b?

~ §14. BO3BEJIEHME YMCJIOBBIX HEPABEHCTB B CTEINIEHD J

B §11 6mi1o moxa3aHO, 4TO €CIM TMOWICHHO YMHOXHTh HEPaBEHCTBA

OJIMHAKOBOI'0 3HAKa, NpaBbi€ W JICBBIE 4HACTH KOTOPLIX IIOJIOXKHUTECJIBHBI, TO
NOJIYYUTCsT HEPABEHCTBO C 3THM K€ 3HAKOM.

g

Otciona caenyet, 4To eciad a>b>0 u n — HaTypajdbHOE YHCJIO,
TO a">b".

O Io yenosuio a>0, b>0. Ecii nepeMHOXHTb 7 ONWHAKOBHIX HEPABEHCTB
a>b, 1o nonyunm Hepapenctso: a">b". @

s
3anaua 1. Cpasnure yncna (0,43)° u (%) .

A Tak xak %z0,428 ¢ togHocteio jgo 0,001, To 0,43>i;-. [TosTomy

0.4 >(Y) . A

HepaBeHCTBO, mpaBasi M JieBask 4acTH KOTOPOTO MOJOKHUTEIbHBI,
MOXXHO BO3BOJIWTH B PAllHOHAIBHYIO CTEICHB,
ecmi a>b>0, r>0, To:

a>b; (1
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@ ecnd a>b>0, r<0, To
a<b. 2)

Jlokaxxem cBoictBo (1).

s 1
O Buauane pokaxem BepHOCTH cBo¥cTBa (1) mpu r = —> 83aTeM B obuiem

ciydae, Korjga r = %

1
a) Ilycts r=-_-, e n—HaTypajbHOE 4HCIIO, Oonpie exuHUIBL, a>0,
d @
b>0. Ilo ycnoButo a>b. HyxHo goka3arb, 4Tto a” > b". Ilpeanonoxum,

1 1
YTO ITO HEBEPHO, TO €CTh a” < bh". B 3TOM ciyyae, BO3Be[si HEPABEHCTBO B

HaTypaJIbHYI0 CTENEHb 1, MOMYYUM a<b, a 3TO NPOTHUBOPEUYUT YCIIOBUIO a > b.
1 1
CnenoBarensHo, U3 ycioBusi a > b > 0 cneayer, 4ro a” > b".

m
6) Ilycrs, r=--, rie m ¥ n — HarypaibHble 4yucna. B osrom ciydae,
1 1

Mo J0Ka3aHHOMY, W3 ycioBus a>b>0, ciaemyer, uto a” >b". Bo3seas 310
HEPaBEHCTBO B HATYpaJbHYIO CTENEHb M, MONYYHM:

m
n

(a%)m >(b%)m, 10 ecth a” >b". @

2 3
7 4

2 3
Hampumep, 57 >37, Tak kak 5 >3; 2% <44 Ttak kak 2 <4,

{/7_2>€/8?, TaK Kak 7 >6.

Teneps nokaxem cBoiicTBo (2).

O Ecm r<0 , T0 —r >0. Ilo cBoiictBy (1) u3 ycnoBus a>b >0 cuenyer,
4t0 g~ > b”. YMHOXHB 00€ 4YacTH 3TOr0 HEPAaBEHCTBA HA IOJIOKHTEIBHOE
yuciio a'b’, mony4yum b > a’, 10 ectb a’ < b @

Hanpumep, (0,7)7* < (0,6)°, Tak xak 0,7 > 0,6; 13726 > 15796 rak kak

13< 15; Y87 <¥773, 1ak kax 8 > 7.
&

6 — Asrebpa, s 8 knacca
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B kypce BeICIIEH MaTeMaTHKH JOKa3bIBalOT, 4TO CBOWUCTBO (1) BepHO ans
moboro JEHCTBUTENBHOIO YMCIa F, a CBOMCTBO (2) — mus moboro orpuia-
TENILHOIO JeUCTBHUTENILHOrO 4Kcia r. Hanpumep,

B > w525 () <(e) e 5
9 g » TaK KaKk g> s 3 7] > TaK Kak ¢>=

[lonuepkHeM, YTO CBOWCTBA BO3BEACHMA B CTENEHb HEPABEHCTB,
pPacCMOTpPEHHBIE ISl CTPOTMX 3HAKOB (> MM <) BEpHBI M Ui HECTPOTHX
HEPaBEHCTB (JUIs 3HAKOB > WU <).

Taxkum o0pa3oMm, eciu obe yacmu HepaseHcmea NONONHCUMETbHY,
Mo npu 6036e0eHUU €20 8 NONONCUMETbHYIO CMeNneHb 3HAK HepaseHcmea
coxpansemcsi, a npu 6036e0eHUU 8 OMpUYamenvHyl0 CmeneHv 3HAK
HepaeeHcmea MeHAemcs Ha npomueonONONCHbLI.

HamoMHuM, 4TO U1 CTPOTMX HEPAaBEHCTB IPOTHBOIOJIOKHBIMU SBISIOTCA
3HaKM > M < , a JUI1 HECTPOTUX HEPABEHCTB 3HAKU > U < .

3agaua 2. CpaBHUTE 4YHCIA:

(27 0 ()7 2(8)" 0 s

18

ﬁ>1'

17 18 17
A1) 18 <77 » TaK KaK W<1 "

1
BosBeas sto HEPABCHCTBO B OTPHIATCIIPHYIO CTCIICHDL (—3), TIOITYYHUM:
1

1 1
)y
18 17
6 _

2) CpaBHuM ocHoBaHusa creneHei. Tak Kkak 7—0,857..., TO

g< 0, 86 . B03Beﬂﬂ 3TO HepaBeHCTBO B HOJIO)KHTCJIBH}’IO CTCIICHb \/5 , HO.TIquM:
2
(g) <0.867. A

3apgaua 3. Pemure HepaBenctBo: 10° = 1.
/A Yucno x = 0 — kopeHb 3Toro ypapHeHus, Tak kak 10° = 1. ITokaxem,
9TO ypaBHEHHE HE MMEET APYTHX KOPHEH.
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JlanHoe ypaBHeHue nepenumem B Bujge 10F = 1%

Ecom x >0, 1o 10* > 1%, ciegoBarenbHO, YpPaBHEHHE HE HMEET
MOJOKUTEIBHBIX KOPHEH.

Ecin x<0, to 10* < 1* u, cinenoBarenbHO, YpPaBHCHHE HE HMEET
orpuuarenbHbix KopHed. Takum obpazoM, x = 0 eIMHCTBEHHBIH KOpEHb
ypasHenus 10 = 1. A

Touno Taike AokaspiBaeTcsi, 4ro ypaBHeHue a*=1 (a>0, a#1) umeer
eauHCTBeHHBIH KopeHb x=0. OTcroga cieayer, 4To ypaBHEHHE

a=a 3)
BEpHO NpH x=y, e a>0, a#1.
O VYmuoxus paBeHCTBO (3) Ha @?, monyyuM a*~> =1, oTKyaa x =). ©

3anaua 4. Pemmre ypasHeHue 3*'=9,

A Tak xak 3% =32, 10 2x — 1 = 2, x = 1,5. A

Paccmorpum ypaBHenue o = b, tne a > 0, a# 1, b > 0.

MoskHO /10Ka3aTh, 4TO 3TO YPAaBHEHHE MMEET €IMHCTBEHHBIH KOPEHb X,.
Yucno x, Hasviéatom nozapugmom yucia b no ocnoséanuio a u obosnauaiom

log b. Hanpumep, 4ucino 2 — KkopeHb ypaBHeHus 3* = 9, 1o ectb log,9 = 2.

’

| -

Ananoruuno, log,16 = 4, rak kak 2* = 16, logsé_—__l, TaK Kak 5 ' =

=3
log;, 27=-3, Tak Kak [%] = 27.
3

Jlorapudm yucna b mo ocHoBaHWIO0 10 HaA3BIBAIOT decsimuunbivM 102apugpmom
u obosnavaror 1gh. Hampumep, 1g100=2, tak kak 10*>=100; 1g0,001=-3, Tak
kak 1073 = 0,001.

Ynpancnenus

210. (Ycrro). CpaBHHTE 4YHCHTA:

1 1 4 4
D22u3; 255u35; 33H5Tu7’?  9H21? w 312




211.

212.

213.

214.

215.

216.

217.
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CpaBHute 4ucna:

1 1
1) (0,88)6 u (£)°;

3 /)
3) (4,09 n (4] ;

Pemure ypaBHeHue:
1
1) 62Jr =63 :
4) 2%1=32;

CpaBuure uucia:

”H w H; 2){/(1%—1%)3

2) 3°=27;
5) 4=1;

Pemmute ypaBHenue (214-216):
2) 3% = 1

1) 3% = 27,

1
3) 97" 3=

2x-5
1 (%) _ 358,

25X—2 (1 x=71.5 ;
4) J5 "’(5) ’
2x+1
v () =69
x—1
3) 93x+4\/§=%§_;
Beraucnure:
1) log,49;

1
4) 10g3f;

2) (%)% n (0,41)7F;

3) 71—3: j_zlo;
o (4 =s

3—]—y
4) 27 ¥ _81=0.

2) 24 x=9 _

5) (1)1—4 =2*+2.

3) % x+13=L,
) 874 c;

O

[y

x x—l_l
6) 3".9" = .

3) log:4;




218. Pemute ypaBHEHHE:

1) 751=49; 2) (02)-*=0,04;  3) (

2x
4) 35"-7:(§) ;5) (0,3)3=0,027; 6)(

§15. HEPABEHCTBA C OJHUM HEHU3BECTHbBIM J

Jagaua 1. M3 aByx ropoJoB OTIPaBIAIOTCS OJHOBPEMEHHO HABCTpPEUy
ApYyT ApYry JBa Moe€3[a ¢ OJMHAKOBBIMH MOCTOSHHBIMU CKOpocTsAMHU. C Kakoi
CKOPOCTBIO JIOJDKHBI JIBMraThCs I10€371a, 4TOObI Yepe3 2 yaca [ocie Hadaia
JBWKEHHUS CyMMa PacCTOSHUH, NMpOHICHHBIX MMM, Obuta He MeHee 200 km?

Ilycte x KM/4 — HCKOMas CKOPOCTH JBW)XEHHS IMOE3H0B. 3a 2 daca
KaXIbpIM U3 TI0€3710B MPOUAET MyTh 2x KuiioMeTpoB. [lo ycnoBuio 3agauu cymma
PacCTOSIHUM, POMICHHBIX MMOE3/1aMH 3a 2 4Yaca, JobkHa ObITh He MeHbiie 200
KHJIOMETPOB:

2x+2x > 200.

Otkyma 4x > 200, x > 50.
OTBeT: CKOPOCTh ABWKEHHS KAXKIOTO IMOe3[a JODKHA ObITh HE MEHBIIE
50 xm/u. A

B nepasenctBe 4x > 200 OykBoit x 0003Ha4EHO HEM3BECTHOE YHCIO. ITO
MIPUMED TUHEUHO20 HEePABeHCMBA C OOHUM HEU36ECMHbIM.

Hepasencta
ax>b,ax<b,ax>b,ax<b

B KOTOPBIX @ M b — 3aJlaHHBIC YHCIA, X — HEM3BECTHOE, HA3hIBAIOT JIMHECHHBIMU
HEPaBEHCTBAMH C OJHUM HEH3BECTHBIM.
MHorue HepaBeHCTBa, HampuUMmep,

43—x)>5+2x, 2<X2
2 3
CBOJSATCS K JIMHEHHBIM HEPABEHCTBAM C OJHMM HEU3BECTHBIM.
BelpakeHus, cTofniue ciaeBa M CIpaBa OT 3HaKa HEPaBEHCTBA, HA3BIBAIOT
nesou u npagou wacmamu Hepasercmea. Kaxaoe ciaraeMoe JCBOW U IpPaBOi
9acTeil HEpaBEHCTBA HA3bIBAKOT YIEHOM HEPAaBeHCmed.
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Hanpumep, B HepaBenctBe 2x —5 >4+ 3x neBas yacTh — 2x—35, mnpapas
qacte — 4+3x, 2x, =5, 4 U 3x — wWieHbl HEPaBEHCTBA.

Ecaun B HepaBeHcTBO 2x+2x>200, monydeHHOe B 3ajade, MOACTaBUTD
x=50, x=51, x=60, TO MOJly4uM BEpHBIC YUCIIOBbIC HEPABEHCTBA!

2:50+2-50>200; 2-514+2-51> 200,
2:60+2-60>200.
kaxgoe u3 uucen 50, 51, 60 HaspBarOT pemeHueM HepaBeHCTBa 2x +2x>200.

Pewenuem HeépaeeHncmea c OOHUM Heu38eCmHbIM HA3bIEAIOM MO
3HA4YE€HUE HEeU36E€CMHO20, hpU KOMOPOM 3mMO HEPAeEeHCmMeE0 05pau;aemc;z (4
6EPHOE YUCNI0B0E HEPABEHCMEBO. Pewump HEpaseHcmeo — >5mo 3Hadyum
Haumu ece e20 PeweHus unu ycmanHoeums, 4mo ux Hem.

HeusBecTHOE HYHCIIO B HEpPaBEHCTBE MOXET OBITH 0003HaYeHO 00O
OyxBoi. Hanpumep, B HepaBeHCTBaxX
3(y—95)<24-y), 2-124+3), 5—§>§-4
HEU3BECTHbIC 0003HaYeHbl OyKBaMHU ), f, Z COOTBETCTBEHHO.

[IpuBesieM mpUMEpHl PEIICHHS HEPaBEHCTB.

3apava 2. Pemmnre HEpaBEeHCTBO:

x+1>7-2x.

A TIpeanonoxum, 4To YHCIO X — PElIeHHE JaHHOTO HEPaBEHCTBA, TOIJA
quciio x obpamaeT HEpaBeHCTBO x+1>7—2x B BEpHOE HEPaBEHCTBO.

[Tepenecem uiieH HepaBeHCTBA —2X U3 [IPaBOM YacTU B JIEBYIO, IOMEHSB €r0

13

3HaK Ha MPOTHBONOJOKHEIA, a YHCI0 | MepeHeceM BIPaBO CO 3HAKOM  ,— .
B pesynbrare moiy4uM BEPHOE HEPAaBEHCTBO

x+2x>7-1.

B ofeux 9acTax HepaBeHCTBA IPHBEIEM IOJOOHBIC YICHBIL:

3x>6.
Pa3nenuB o0e 4acTh HEpaBEHCTBA Ha 3, MOJYYHM,

x>2
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Takum oOpa3oM, NpPeaNONOKHB, YTO X — PEIICHUE 3a/laHHOTO HEPABEHCTBA,
MBI HONy4ywid, 910 x>2. Utobbl ybenurbcs B TOM, 4TO II000e 3HauYeHHE
x, Oonboie 2, SBISETCS pPEIICHWEM HEPaBEHCTBA, JIOCTATOYHO INPOBECTH BCE
paccyXIeHuss B 0OpaTHOM MOpSJIKE.

[Iycte x>2. Hcnonb3ys CBOWCTBa BEPHBIX YHCIOBBIX HEPaBEHCTB,

MIOCJIEIOBATEIEHO TMOMYYHM CIICAYIOLIHME HEPaBEHCTBA:
3x>6,
x+2x>T7-1,
x+1>7-2x.

CHCI[OBaTeJIBHO, moboe qHucCJIo, Oonbie 2, ABIACTCA PEHICHUEM 3aJaHHOTIO

HEpaBEHCTBA.
OTrBeT: x>2. A

IIpn pemeHHn HepaBEeHCTBa HE 00sg3aTeNbHO MOAPOOHO 3aMUCHIBATh BCE
obwsicHenus. Hanpumep, pemenue 3aiadu | MOXHO 3ammcarh Tak:

x+1>7=2x,
3x>6,
x>2.

Taxum 00pa3oMm, TIpH PELICHHH HEPABEHCTBA MOJNB3YEMCS CIIEAYIOIIMMH €Tro
OCHOBHBIMU CBOUCMBAMU:

@ Coi#ictBo 1. Ilpu pewenuu nepaeencmea nioboui ezo 4nien

MOJCHO nepenocumb u3 00HOU Yacmu HepaseHcmea 6 Opyz2yio,
HOMEHAE 3HAK IMO20 4leHd HA RPOMUBONONONCHBLH, NPU IMOM 3HAK
HepaseHcmea He UMEHUMCA.

CBoicTBO 2. Obe wacmu nepageHCmMea MOMNCHO YMHOMCUMD
@ unu pazdenums HaA 00HO U MO Hce He PAGHOE HYNIO YUCNO; eClu IMmo
YUCNI0 NONOCUMENbHO, MO 3HAK HEPAGEHCMEA He UIMEHUMCA, ecilu
OHO ompuyamenvHo, Mo 3HAK UIMEHUMCA HA NPOMUBONONOINCHbLIL
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DOTH CBOMCTBA HarT BO3MOKHOCTH 3aMCHATH JAHHOC HCPABCHCTBO APYTHUM
HEPABCHCTBOM, UMCIOIIMM TOYHO TAKHC KC PCIICHMUAI.

I[JISI pemicHruda HCPABCHCTB, CBOAAMIMXCA K JTIMHEWHBIM HCpaBCHCTBaAM C
OIHUM HCU3BCCTHBIM, HYIXHO:

1) uneHsl, coxep’auue HEU3BECTHOE, IMEPEHECTH B JIEBYI 4YacTh
HEpPaBEHCTBA, WJICHBI, HE COJEpXKallhe HEU3BECTHOE (CBOOOMAHBIE), TMEPEHECTH
B IIPaBYyI0 4YacTb HEPaBEHCTBA (CBOMCTBO 1);

2) mpuBens NOAOOHBIE WICHBI, pa3lequTh 00€ YacTH HEpaBeHCTBA Ha
K0A(GUIMEHT TPU HEU3BECTHOM (€CIIM OH OTIMYEH OT HyJsA) (CBOWCTBO 2).

3apgaua 3. Pemurte HEpaBEHCTBO:
3(x—2)—4(x+1)<2(x-3)-2.
/\ VIpocTHM TIpaByio W JI€ByI0 YACTH HEPAaBEHCTBA. Packpoem CKOOKH:
3x—6—-4x—4<2x—6-2.

HepeHeceM YJICHBI, COACPIKAIINC HECU3BCCTHOC, B JICBYIO YdCTh HCPABCHCTBA,

4JIeHBI, HE COfIepKaIlie HEM3BECTHOE (CBOOOIHBIE), B MPaBYIO YacTh HEpPaBEH-
ctBa (CBOMCTBO 1):

3x—4x-2x<6+4-6-2.

[IpuBeneM momoOHBIC YICHBI:
—3x<2
U pazgenuM o0e 4acTu HepaBeHCTBa Ha —3 (CBOMCTBO 2):

x>—2
3

2
OTBeT: x>—§. A

DTO pemnieHne MOKHO KOPOTKO 3amucaTh Tak:
3(x—2)—4(x+1)<2(x—-3)—2,
3x—6—4x—4<2x—6-—2,
—x—10<2x-38,
—3x<2,

x>—%
3
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2
MHOXECTBO YHCEN X, YAOBJIETBOPSIOIIUX HEPABEHCTBY X > o n300paxkaroT

" " 2
Ha YHCIOBOM mpsMod B BHjae ayya (puc.16). Touka X =—7 HE NPHHAVICKUT
3TOMY JIydy, OHa H300paxkeHa Ha pUCyHKe 16 ceéemnoii moukoi, a Tyq BBIJCICH
TEMHOH JIMHUEH.
MHOXECTBO TOYEK X, YHOBIETBOPSIOIIMX, HANPUMEP, HEPABEHCTBY X>2,

TaKkXKe Ha3bIBAIOT J1yyom. Touka x=2 NpUHAUIEKHUT dToMy nydy. Ha pucynke
17 ona u3o0paxeHa memHoU MOYKOU.

S Pac. 16}

W— Puc.17.

2

Janaua 4. Pemure HEpaBEHCTBO:

x—5 5x x—3
1>=-=—
6 Tl 2 3

A VYMuOKMM 06 4acTH HepaBeHCTBa Ha 6:
x=5 5x x=3
6§ & IF07 -6,
(x—=5)+6>15x—2(x—3).
Packpoem cxoOku ¥ mpuBereM NONOOHBIEC UYIEHBL:
x—54+6>15x—2x+6,

x+1>13x+6,
Otkyna
—12x>5, x<->. A

o 5
MHOXeCTBO pemeHui x < — 7 2TOTO HEPaBEHCTBA, TO €CTh Y, n300paxeH
Ha pucyHke 18.
W -

5

12 Puc. 18.




B paccMOTpeHHbIX IpUMEpax MOCIE YIPOIIEHHUS HEPABEHCTB OHU PUBOAATCS
K JTMHEHHBIM C OTIMYHBIM OT HYJIS K03(hhHIUEeHTOM 1pu Heu3BecTHOM. OHaKO
B HEKOTOPBHIX CIIydasx 3TOT KOI((PHUIHEHT MOXET paBHATHCA HYIIO.
[IpuBeneM nmpuMephl TaKMX HEPaBEHCTB.

Jagauwa 5. Pemure HepaBEHCTBO:
2x+D+5>3—(1—-2x).

A TIpeobpaszyem obe YacTH HepaBEHCTBA:
2x+2+5>3—-1+42x,
2x+7> 2+ 2x,

OTKyZa
= 2x—2x>2-17,

0-x>-5.
[TocnenHee HEPaBEHCTBO BEPHO UIs JHOOOT0 3HAYCHHSA X, TaK KaK €ro JicBas

9acTh NpH 1000M 3HaueHHW x paBHa Hymo, a 0>-5. CnenosarensHo, moboe
3HAYCHHE X SABJIACTCH PEIICHHEM HEPABEHCTBA.

Orser: x — moboe aucino. A
Jagaua 6. Pemure HEPaBEHCTBO:
32—x)—2>5-3x.
A TIpeo6pasyem JeByI0 HacTh HEPABEHCTBA:
6—3x—2>5-3x,

4—3x>5-13x,
OTKyJa
—3x+3x>5—-4,
0-x>1.

ITocnennee HepaBEeHCTBO HE HMEET PELICHWM, TaK Kak JIeBas 4acTh
HEepaBeHCTBa NpU JTIOOOM 3HAYEHWH X paBHA HYNIO, a HepaBeHCTBO 0> 1
HeBepHO. CrefoBaTenbHO, JaHHOE HEPAaBEHCTBO HE MMEET PEIICHHUH.

Orper: pemennii Her. A
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Ynpaoxnenun

219. 3anumurte cleayromue NpeioKeHUs] HEPABEHCTBOM:
1) cymma uucen x u 17 6onpme 18;
2) pa3HOCTh uucen 13 u x MeHblue 2;
3) npowusBeneHue uucen 17 u x He MeHbIIE 3;
4) ynBoeHHass cymMMa 4Yucesl X M —3 He Ooublie 2;
5) mosoBMHA CyMMBI 4Hcen X U 3 He OoJblle WX MPOU3BEACHUS;
6) yIBOEHHOE MPOM3BEJCHUE YUCET X U —4 He MEHbILIE MX Pa3HOCTH.

220. Kakue wu3 uucen 10, %, 0, —1 sBisAIOTCS pelIeHUEM HEPABEHCTBA:
1) 3x+4>2; 2) 3x+4<x; 3) %x—3>§1—x;
4 3—x>2x; 5) 0,8x+5>7; 6) 0,2x—4<—27
221. Tlpm KakuMX 3HAUEHHUAX Y BEpHBI HEPABEHCTBA:
1) —2y>0; 2) —3y<0; 3) ¥y +1>0;
4) 2y’ +3<0; 5) (y—1P<0;  6) (y+2)'>0?

222. Ha pucynke 19 wuzo0paxen rpaduk nuHeHHOW (yHKIMH y =kx +b.
3anummuTe ¢ TMOMOIIBI0 HEPABEHCTBA, KaKWe 3HAUYCHHS TPUHHUMAET ),

eclu:

1) x>0; 2) x<0; y

3) x>-5; 4) x<-5 2 _—
223. Ha pucynke 20 wuzo0paxkeH rpadux / .

nuHENHOM QyHKUMK y =kx +b. 3anummure, —=5 0 x

NpU KaKWUX 3HAYCHUAX X 3HAYCHHS
GyHknuu  OyayT: 1) MOJOXKHUTETBHBEL;
2)He OTpUIIATENbHBL, 3) OTPULATENbHBI,
4) wmenbiie —4; 5) He MeHblIe —4;
6) 6ombrre —4.

Puc. 19.
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225.

226.

227.

228.

229

92

y 224. Tloctpoiite rpadhuk ¢ynkuuu. [lo rpaduxy
\ HaWuTe, MPU KaKUX 3HAYCHUSIX X (DYHKITHS:
3 0 g 1) y=2x+4; 2) y=3x—09;
3) y=—2x-8; 4) y=-3x+6.
—4 \ 1) monoxuTenpHa; 2)OTpHUIIATENHHA,
Puc. 20. 3) paBHa nymio; 4)06onbme 1; S)menbiie 1.

Pemnre HepaBeHcTBO (225-226):

1) x+22>15; 2) x-6<8; 3) 3<y+6;
4) —4>5—y; 5) 2z>z-1, 6) 3z<2z+4.
1) 12x> —36; 2) —7x<56; 3) 55T

4) —5<§; 5) 7,2z>-27; 6) —4,5x>9.

PemuTe HepaBeHCTBO W HM300pa3WTe MHOXKECTBO €ro pEIICHHHA Ha
YUCIOBOM ocu (227-228):

1) 2x—16>0; 2) 18—3x>0; 3) 3x—-15<0;
4) 25—5x<0; 5) 9—3x>0; 6) 2x+4<0;
7) 6—2x<0; 8) 1,8+3x>0; 9) —4x+2<0.
D 3x+D)<x+5; 2) 4x—1)>5+x;
3) 2(x=3)+4<x—-2; 4) x+2<3(x+2)—4;

x—1 _ 3x-3 3x—2  2x—1
5 3275 6) = =73
OnpenennTe, NP KaKMX 3HAYEHUSX X IOJOXKUTEIBHO BBIPAKEHHE:

3 5 :
1) §x+4; 2) 5—4)6, 3) 2(x+3)+3x;

4) 3(x-5)-8x;  5) %-2(x+4); 6) %—3(x—5).




230. Omnpenenure, NpU KakKuX 3HAYCHUSX ) OTPHULATENBHO BBIPAXKCHUE:

~2.. 3 _9,. =21,
) 5=3» 2) 7—2y; 3) S5—+3
4y, =8, 2. oy e g) 0.3,
5 5 2 2 6 6

231. Haiiaure HauMeHbIIEE LEIOE YHCIO, YAOBICTBOPSIOLIECEC HEPABEHCTBY:
1) 4(y—-1)<2+7y;
2) 4y—-923(y—2);
3) 3(x—2)—2x<4x+1,
4) 6x+1>2(x—1)—3x.

232. Haiigure Hambonblnee IEI0E YHCIO, YAOBICTBOPSIONICE HEPaBEHCTBY:
1) 5-2x>0; 2) 6x+5<0;
3) 31—x)>2(2—x); 4) 42—x)<5(1—x).

233. 1) Ina xakux 3Ha4YCHUH a ApoOB % Gonpme xpodu aTH?

2) Jns xakux 3Ha4eHWH b npobb % MEHbIIE Apodu ??

3x-5

3) [ns xakux 3HauYeHUH x Jpobb Gonpiie pasHocTH Jpoben

15 9

2—5x i Tx-3

4) Jlns KakuxX 3HaYCHHH X cymma apobeit
2x+45

18 ?
Pemure nHepaBeHncTBO (234-236):

MEHBIIE JpooH

234. 1) 3(x—2)+x<4x+1; 2) 5(x+2)—x>3(x—1)+x;
3x+6 x _ x+2, 2x—1 _ 3x+1
Y RS
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235. 1) 5(x+2)+2(x—3)<3(x—1)+4x;
2) 32x—1D)+3(x—1)>5(x+2)+2(2x—3),

5x+43 x—=7 3x+2 x=5
—1>3x-—- — .
4) 2—"‘432x—7"3‘4; 6) 3—"7‘123x—5"‘3.
2 ) 3 . -1,7 )
236. 1) 316 <0; 2) ia” 0; 3) ) > 0;
-23 _ -1,7 , -3,8
4) 0,4x+8 <0 5) 2,146,3x <Y 6) 3,2—6,4x >0.

237. Jlna xakux 3HA4YCHUH X 3Ha4eHUs QyHKOUH y=2,5x—4: 1) MONOXUTEIbHE;
2) orpunarensHbl; 3) 6onpme 1; 4) meHpme —4?

238. Jlna kakux 3Ha4eHWH x 3Ha4eHUA QyHKimH y=13,5—0,5x: 1) monoxuTenbHsI;
2) He orpuuarensHbl; 3) He Oompme 3,5; 4) He MeHbme 17

239. Tloctpoiite rpaduk ¢ynkuum y=3—2x. C momompio rpaduka Haigute,
NpH KaKUX 3HAaYEHHAX X TOYKH rpaduka nexar: 1) Bbime ocu abeuuce;
2) BeIme mpsAMoi y=2; 3) Hmwke ocu abcumcc; 4) HUXE MpAMOH y=4.
[IpoBeprTe pe3ynbTaThl, pemas COOTBETCTBYIOIIME HEPABEHCTBA.

240. Ilo mmany Mmacrepa J0/DKHBI M3roToBUTh 40 neranei. Ckonbko Jeranen
UM HY)XHO M3TOTOBHTH, YTOOBI IIEPEBBINOIHUTE IU1aH Oonee yem Ha 10%?

§16. CUCTEMbI HEPABEHCTB C OJJHUM HEWU3BECTHBIM.
YHUCJIIOBBIE TIPOMEXKYTKHA

1. CacTeMbl HepaBeHCTB.

3anmaua. Ilycroii 6acceitn o6bemom 4000 7 HanmonHAIOT BOOH. CKOIBKO
JIUTPOB BOABI B 9Yac HY)XHO HaiauMBaTh B OacceiiH, 4ToObl yepe3 4 gaca ObuIO
3amosHeHo Goiee MoJIOBHHBI Beero OacceiHa M 4ToObl yepe3 5 dacoB GacceitH
HE NepernoyHuiIcs?
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A ITycTh x IUTPOB — KOJIMYECTBO BOJBI, MOCTynaioumei B Haccein 3a |
gac. [lo ycnoBuio 3agagm 4x>2000, 5x<4000.

U3 mepBoro HepaBeHcTBa momyyuM x>500, a u3 Broporo x<800.

OrTBeT: 3a yac HyXHO BiuBaTh B Oacceitn Gonee 500 7, HO He Ooiee
800 1. A

B nHepaBeHncTBax 4x>2000 m 5x<4000 Hem3BeCTHOE YHCIIO OIHO U TO XK€,
IOSTOMY 3TH HEPAaBEHCTBA PAcCMATPHBAIOT COBMECTHO M TOBOPAT, YTO OHH
00pa3yloT CHCTEMY HEpPaBEHCTB:

4x > 2000,

1
5x <4000. o)

®urypHas ckoOka MOKa3bIBAET, YTO HYXKHO HAWTH TaKue 3HAYEHHS X, NPU
KOTOphIX 00a HepaBeHcTBa cucTeMbl (1) oOpamiaroTcss B BEpHBIE YHCIIOBBIE
HEPaBEHCTBA.

Cucrema (1) — mnpumep cucmemvl IUHEUHBIX HEPABEHCME C OOHUM
Heuzgecmubim. [lpuBeneM eime NpPUMEPHI cucmem NUHEUHBIX HePAGEeHCME ¢
OOHUM HeU3BECMHbIM

3e+1)> 5 2x—1>3x,
x+1)>5,
5(x—1)<8,
4(x-1)> x=2;
x—1>5.
@ Pewenuem cucmemsvl NUHEUHBIX HEPAGEHCME HA3LIBAIOM MO

3HAYEHUE HEU36eCmHO20, npu KOMOpPOM 6Ce HepaeeHcmea CUcCmembl
o6pau;aiomc;1 6 B6E€PHbIE YUCTIOBblE HEpABEHCMEA.

Pewirumo Cucmemy HepdeeHcmeé— 3moO 3HAYUm Haumu ece
3HAYEHUA Heu3eecmHo20 uiu yCcmaHoeums, 4mo ux Hem.

Hampumep, x=1 sBigeTcs pPEeLIEHUEM CHCTEMBI

2x>—4,
3x<9 (2)

Tak Kak npu x=1 006a 4YMCIOBBIX HEPAaBEHCTBA CHCTEMBI (2) BEpHBI:
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2:-1>—4,
3.1<09.

Pa3nenuB obe 4acTd nepBoro HepaBeHCTBA CHUCTEMBI (2) Ha 2, a BTOPOTO
— Ha 3, moyy4um:

x>-2,
2L,
CnenoBaTenbHO, PEIICHUAMHU CHCTEMBI (2) ABISAIOTCS BCE 3HAYCHHUSA X, KOTOPHIE

HEe MeHbme —2 u He Oonpme 3.
HepagernctBa x >—2 1 x < 3 MOXHO 3anHCaTh B BULIE 080UHO20 HEPABEHCMEBA:

—-2<x<3.

2. YucioBble NPOMEKYTKH.
PemenusiMu CHCTEM HEPAaBEHCTB C OJHMM HEU3BECTHBIM SABIAIOTCS
pa3INyYHbIE YHCJIOBBIC MHOXECTBA. DTH MHOXKECTBA MMEIOT CBOM Ha3BaHHUA.

Hanpumep, Ha 4UCIIOBOM OCH MHOXECTBO YHCEN, TakKHX, 4T0 —2 < x <3,
n300paXkaeTcs OTPE3KOM C KOHIaMH B Toukax —2 u 3 (pumc. 21).

-2 0 3
Puc. 21.

[To3TOMy MHOXECTBO 9HCEII X, YIOBJICTBOPSIONIMX HEpaBeHCTBY —2 < x <3 |
Ha3bIBAIOT ompeskom W obo3HadaroT [—2; 3].

@ Ecnu a<b, mo mnooicecmso uucen, y0oenemeopaiowux HepageHcmey
a <x<b, nasvieaiom ompeskom u obosnauaiom [a; b].

Hanpumep, orpe3ok [4; 7] — 3To MHOXECTBa YHCEN X, YAOBJIETBOPSIOMIAX

HepaBeHCTBY 4<x<7.
Jis MHOXECTBa 4YMCEN X, YAOBICTBOPAIOIIMX HEPAaBCHCTBaAM 2<x<7,

—1<x<2, 4<x<7, TakxKe BBOAATCS CIECLUAIbHbIE HA3BAHUS.
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@ Ecnu a< b, mo mHodcecmeo yucen, y0061emeopaloujux HepageHcmeay
a<x<b, Hazviealom unmepeanom u obosnauaiom (a; b).

Hanpumep, unrepsan (—2; 3) — 3T0 MHOXECTBO YHCEIN X, YAOBIECTBOPSIONIUX
HepaBeHCTBY —2<x<3 (puc. 22).

-2 0 3
Puc. 22.
@ Muooicecmso uucen x, yooenemeopsiowux nepageHcmeam a <x < b

unu a <x<b, Hazviealom nonyunmepeanamu u oboznauarom
coomeemcmeenro [a; b) u (a; b].

Hanpumep, nonyunrepBan [—1; 2) — 93TO MHOXECTBO YHCENl X,
YIIOBJIETBOPSIOMMX HepaBeHCTBY —1<x < 2; momymntepsan (4; 7] — 310
MHOXECTBO YHCEJ X, YOBJIETBOPSIOMIMX HEPaBeHCTBY 4 < x < 7.

=1 2 4 7
Puc. 23.

OTpe3ku, MHTEpBaibl, MOJYHMHTEPBANAbl W JIY4H HA3BIBAIOT YUCI08bIMU
npomedicymrkamu. Takum oOpazoM, YUCIOBBIE NMPOMEKYTKH MOXKHO 3a7aBaTh
B BHJI€ HEPaBEHCTB.

Paccmompum npumepel pewienust cucmem Hepasencms.

3anaua 1. Pemmute cucreMy HEpaBEHCTB:

Sx—=1>3(x+1),

2(x+4)>x+5. 0
/\ Pemum mepBoe HEpaBEHCTBO:
5x—1>3x+3,
2x >4, x>2.
Taxum oOpa3oM, mepBoe HEPAaBEHCTBO BBHINOJHAECTCS MpPU X >2.
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Pemum BTOpOE HEPABEHCTBO:
2x+8>x+5, x>-3.

Taxum o6pa3oM, BTopoe HEpaBEHCTBO CUCTeMBI (1) BEIOIHSAETCS MpU X >-3.

N306pa3uM Ha 4MCIOBOH OCH MHOXKECTBO PEIICHUH IIEPBOrO0 M BTOPOrO
HEPaBEHCTBA.

Pemenne nepBoro HepaBeHCTBA — BCE TOYKH JIyda X > 2, PEIICHHE BTOPOro
HEpPaBEHCTBAa — BCE TOYKH Jyda x>—3 (puc. 24).

L G

-3 0 2

Pnc. 24.

Pemenusmu cucremsl (1) SBIAIOTCS Takue 3HAYEHUSA X, KOTOpPBIE
O/THOBPEMEHHO IpUHAUIeKaT 000uM J1ydam. Ha pucyHKe BUIHO, 94TO MHOKECTBO
BCeX OONIMX TOYEK 3THX JydeH — iyd x>2.

OrBeT: x>2. A

3anava 2. Pemure CHCTEMY HEPABEHCTB:

3(x—1)<2x+4,

4x—3>13. @
/A Pemmum nepBoe HEpPaBEHCTBO:
3Ix—3<2x+4,
X< 7.

Pemm BTOpOE HEpaBEeHCTBO cHCTEMBI (2):
4x>16,
x>4.
N306pa3uM Ha YHUCIOBOM OCH MHOXECTBAa pEIICHHH IEpPBOrO U BTOPOTO
HepaBeHCTB cucTeMbl (2). Pemenue mepBoro HepaBeHcTBA — ayd X <7,

pelIeHHe BTOPOro HepaBeHCTBa — ynyd X >4 (puc. 25).
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i : — gty
0 4 7
Puc. 25.
Ha pHCYHKe BHIHO, 4YTO MHOXCCTBO OGIIII/IX TOYEK O3THUX Hy‘leﬁ OTpCSOK
[4;7].

Orset: 4<x<7. A

Janaua 3. Pemute cHCTEMy HEpPaBEHCTB:

2412
3)

/A Pemmm mepBoe HEpaBEeHCTBO cHCTeMHl (3):
5x+16>4x+4,
x>-—12.
Pemum BTOpoe HEpaBEHCTBO:
28—5x <14 —-17x,
2x < —14,
<=7

N306pa3um Ha uucnoBoi ocu nyuyn x>—12 u x<—7 (puc. 26). U3
PUCYHKa BHIHO, YTO MHOXXECTBO OONIMX TOYEK ITHX JIyded IOIYHHTEpBAI
[-12; =7).

Oreer: —12<x<-7. A

-12 =7
Puc. 26.

Janaua 4. [lokazars, 4TO cHCTEMa HEPABEHCTB
2(1—x)<4—3x,
10—3x<1 )




HE MMEET PELICHUH.
A Peunm [IEPBOE HEPABEHCTBO:
2-2x<4-3x, x<2.
PemM BTOpO€ HEpaBEHCTBO CHCTEMHI (4):
—3x<-9,
x>3.
Ha uucioBoéi ocu uzobpasum nyuu x<2 u x>3 (puc. 27).

Ha pucynke BHJIHO, YTO 3TH JIy9d He UMeIOT obmux Ttodek. CliejoBaTenbHo,
cucteMa (4) HE UMEET pPEIICHHUH.

" } \: ,[ } A
0 2 3
Puc. 27.

Ynpaunenusn

241. Kakue u3 yucen —3; 0; 5 ABIAIOTCA PEIICHUSAMH CHUCTEMBI HEPaBEHCTB:

5_x<09, 2 %x—2>L 5 [05x+3>4,
2—3x>—4; 5_2x>-25: 7—x>1?

242. Kakue u3 gucen —2; 0;1 ABIAIOTCS pelICHUSAMH CHCTEMBI HEPaBEHCTB:
12x -1l 5 4x—1>4—x,
—3—x<0; x+6>27?

243. Ha#aute Bce Ienble YHCIA, SABIAIOIIAECS PEMICHUSIMH CHCTEMBI

HEPaBEHCTB:
>2, <3, <2,7’ 2 sl
1 T 2) x< 3) D 2 4) x>-5,1
x a7, x>-—1; x=0; < 5.1

244. MHOXECTBO 4YMCEN X, YIOBIETBOPAIOMMX JABOMHOMY HEPAaBEHCTBY, 3aIlu-
IIUTE C IMOMOIIBI0 0003HAYEHUH YHUCIOBOIO MPOMEXYTKA:

D1<x<5; 2)—1<x<3; 3)-1<x<4;

Hl<x<2; 5)-3<x<]; 6)—4<x<-=2.
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245. MHOXeCTBO 4HCel X, IPUHAUICKAIUX YUCIIOBOMY MPOMEKYTKY, 3allUILINTE
B BHJIE JIBOMHOrO HEPaBEHCTBA M W300pa3uTe €ro Ha 4YHCIOBOH OCH:

1) [—-4; 0]; 2)[-3;—1]; 3)(—4;—-2);
4) (0; 3); 5)(—1L4]; 6)[—2;2).
246. 3anumuTe B BHJAE MABOMHOTO HEPAaBEHCTBA, a TaKXe C ITOMOIIBIO

0003Ha4€HNI YUCIIOBOTO MPOMEXKYTKAa MHOXKECTBO YHCEN, H300paKEeHHBIX
Ha pUCyHke 28:

by . 5y Gy .
D 1 5 2 -1 0 2

Y 7, G 770, S .28.
3) = : 4) ) . Puc. 2

247. Tlpunamnexur nu otpe3ok [2; 3] unrepsany (1; 4)?
248. Nwmeror ym obmue Touku otpesku [2; 4] u [3; 5]?

249. Ha oxHO# KOOpPAMHATHOMW IUIOCKOCTH H300pakeHBI Tpaduku IBYX
nuHeHHBIX QyHKuH (puc. 29). [Ipu xakux x 3Ha4eHHSA 00eHX QYHKIHHA
OJTHOBPEMEHHO IOJIOKUTENBHBI? A NPH KaKUX 3HAYCHHUSAX OAHOBPEMEHHO
OTPHULATENILHBI?

b Y

N
=]
N
-y
=y

/3 OI \1=x

b)

yA

s I\

e) Puc. 29.
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@ Jnunet cmopon npamoyzonvHuKa eslpaxcaiomcsa Hamypaio-
noimu yucnamu. Kaxou Onunst 001x4#cHvl OHUu 6b1mb, Ymoovl yuc-
Jl060€ 3HaYeHue nepumempa nPAMoOy20J1bHUKA ObL10 YUCTIEHHO

No 3 | pasno snauenuio ezo nnowadu?

250. Ha opHOHM KOOpPAMHATHOM IIOCKOCTH NOCTpoWTe rpaduku (GyHKIUN
X
y=—2x-2 u y=2—5. OrmersTe Ha OCH abCHMCC MHOXECTBO

3HAYCHUH X, IPU KOTOPBIX 3HAYCHHUS 00euX (QyHKUUM: 1) MOIOKUTEIIBHDI,
2) OTpHUIATEIbHEI.

251. PemuTte HEpaBEHCTBO:
1) (x —3)(2x —3) + 6x* >2(2x —3)%;
2) (5—6x)(1+3x) + (1+3x)* < (1+3x)(1—3x);
3) (2x +1)(4x* —2x +1)—8x> > —2(x +3);
4) (x=2)(x* +2x+4) < x(x* +2)+1.

3anuInTe BCE PEIICHHS CUCTEMBI HEPABEHCTB OJHMM HEPABEHCTBOM H
u3o0pasute ero Ha 4YUCIOBOM ocH (252-253):

x> 2, x>0, x>2, x>-2,
252. 1) 2) 3) 4)
x>5; x>—1; x>-3; x> —4.
x<l, x<0, x< =2, x<l,
2390 x<5; 2) x<—1 3) x< -5 4) x<0.
3anummTe BCE PEINCHHS CHCTEMBI HEPABEHCTB JIBOMHBIM HEPAaBEHCTBOM
¥ u300pa3uTe €ro Ha YMCIOBOM ocH (254-255):
24, 1) 1772 2 173 3 {7 <0 4 =
-1 x<5; ) x<6; ) x=>-2; ) x<%.
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_— x<-2, 5 x <15, x>0,8,
- D x>-17,5; x>—15; x<2,2;
x<17,5, x>-=2, x<3,5,

4) 5) 6 )
x>-0,5; x<2; x> 0.

Pemnre cucremy HepaBeHCTB (256-259):

3x—18>0, Tx—14>0, 2x+5>0,
256. 2 3)
4x >12; 2x >8; 3x+6>0;
2x+7>0, 5x+10>0, 4x—7<0,
4) 5) 6)
Sx+15>0; 3x<09; 2x+1>0
3—2x>0, 2x+4<0, 2x+3<0,
257. 1) 2) 3)
4x +8<0; 4—3x>0; 3x+9<0;
2x—9<0, 24 <6x, Tx+14>0,
4 5) {3 ) 6)
12 >3x; X 22, 3x—6<0
7—2x>0, 2x+5<0, 6—2x>0,
258. 1) 2) 3)
S5x—20<0; Ox +18<0; 3x+6>0;
1 10—2x>0, 5 5x—12>0, ) 6—4x<0,
) 4x—-8>0; ) 15—3x<0; 3x+9>0
3x+3<2x+1, 4x +2>5x+3,
259. 1) 2
3x—2<4x+2; 2-3x<T7—-2x;
3) S(x+1)—x>2x+2,
4x+1)—-2<22x+1) —x;
4 2(x—1)—3<52x—1)—"Tx,
3x+1)—2<6(1—x)+7.
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260. Halignte Bce Ielible 4YwHcCIa,

261.

262.

263.

264.

265.

104

HEPaBEHCTB:
0,2x>-—1,

1) |

) —I>
L 3
(x—1 _«x

S
i>£,
L 2 — 5
0,4x> -2

5) 9 x> 9
0,3x <1;

1—0,5x >0,
2) x+5

5 <7k

x_—l<
444

X xt

3 ’

14+0,2x >
6) | +0,2x >0,

0,5x—1<0.

ABIAKOIIUECA PCHICHUAMHN CUCTCMBI

Hns kakux x 3HadeHus: ¢pynkuui y=0,5x+2 m y=3-3x OAHOBPEMEHHO:
1) monoxuTensHbl; 2) oTpHUnaTenbHbl; 3) Oonbine 3; 4) menbiie 37

Jlnst xkakux x 3HadeHus: QyHKuuid y=x-2 u y=0,5x+1 ogHOBpeMeHHO:
1) He oTpumaTeNbHbI; 2) HE TOJIOKUTENbHBI, 3) He MeHblie 4; 4) He

oompire 47

Onna cTopoHa TpeyronbHUKa 5 M, a Bropas 8§ M. Kakoil mMoxeT ObITh
TPETbs CTOPOHA, €CIM NEPUMETpP TpeyroibHHUKa: 1) meHbumie 22 m; 2)

oonpie 17 m?

3 1
Ecin u3 E OCJI0ro 4ucia BbIYCCTH Z Cro 4aCtb, TO IMOJYYHTCA YUCIIO

oonpmiee 29, ecnu ke u3

MOJYy4YUTCs 4KMciao MeHbliee 29. Haiioute 3T0 1enoe 4ucio.

E OTOro XKC€ 4ucCjaa BBIYCCTH

1
3 €ro, 1o

Eciu k ynBoeHHOMY MLieOMy 4MCIy NpHOaBUTH €ro IOJOBUHY, TO
MOJYYUTCSl YUCIIO, MEHbIIEe 92, ecnu M3 yABOEHHOTO 3TOTO XKeE LEJIOro
YHClla BBIYECTh €r0 MOJOBHUHY, TO MOIYYUTCS 4uciio, bosbiue 56. Haiinure

9TO LECJI0C YHUCIIO.




§17. MOAYJIb YHUCJIA. YPABHEHUSI U HEPABEHCTBA,

1. Moayaes 4ucia.
HanoMHUM NOHSTHE MOAYIS YHCIA:
1) Mooyne nonoscumenvHo2o ducia pagern camomy HUcTy.

3|=3, 2,4|=2,4.

2) Mooyne ompuyamenvHo20 4ucna pageH NPOMUBONONOHCHOMY eMy HUCTY.

_9|=—(-2)=2, _%‘z _(_%)=%, -1, 5/~ 15) = 1,5.

Hanpuwmep,

2_2
7 7

Hanpuwmep,
3) Mooynv myna pasen Hymio: |O|=O.
Taxum obpaszoM, monydaeM CIEAYIONIEE ONMpEISTCHHUE MOLYIIS:
|a|=a, ecau a = 0;
|a|=—a, ecnu a<0.

DTO OmpeaeneHne KOPOTKO 3alKCHIBAIOT (OPMYION:

|a|‘ a, eciu a>0;
—a, echu a < 0.

Buvisichum 2eomempuyeckuil CMbICT MOOYIS. YUCIA.
OTmeTdM Ha 4YHCIOBOM OcH, Hampumep, yucina 3 u -2 (puc. 30). U3

pPHCYHKa BHJHO, YTO |3| =3 — 310 paccrosHue oT Touku 0 g0 3, —2‘ =2 =
9T0 paccTosiHAe OT TodkH 0 70 ToukM —2.
|-2| 3]
—2 0 3
Puc. 30.
Hmak, 2eomempuyecku |a| — 9mo paccmosnue om mouku 0 0o mouxu,

usobpaxcaroweli yucno a.
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2. YpaBHeHHs, cojepiKaliie HEU3BECTHOE MOJ 3HAKOM MOAYJIA.
3Jangaua 1. Pemwre ypaBHeHue:

|x| =7.
A 1) TIycrs |x| > 0. Torma mo onpeieseHnio MOy | x| = X U ypaBHEHHe
IPUHUMAET BHI:
x=17,
TO €CTh X=7 — KOPEHb HCXOJHOTO YpPaBHEHHS;

2) Ilycrts x<0. B aToM ciydae 1O ONpPENENCHUIO MOAYIA |x| = —x H
ypaBHEHHE NPHHUMAET BU:

—x=17,
OTKyAa X=—7 — BTOpPOM KOPECHb MCXOAHOTO ypPaBHCHHA.
Ormex: x=1 x,~1 A

3Jagaua 2. Pemmmre ypaBHenue |3x + 2|=1.

A 1) IIycte 3x+2>0. Torma 3x+2=1, 3x=-1, x=—%;
2) Ilyctp 3x+2<0. Torma 3x+2=-1, 3x=-3, x=-1.

OrBerT: xl=—%,x2=—1. A

3. HepaBeHcTBa, coJepkalHe HeH3BeCTHOE MNOJ 3HAKOM
MOAYJIS.
PaccmoTpuMm HepaBeHCTBO

‘x‘ga, rme a>0.

OTOMYy HEpaBEHCTBY YAOBIETBOPSAIOT BCE TOUKH X, IPHHAIICKAIIHE OTPE3KY
[-a; a] (puc. 31).
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Otpe3ok [—a; a] — 93TO MHOXECTBO HHCEN X, YAOBIETBOPSIOIIMX
HEPABEHCTBY —a <Xx <a.

O

CnenoBatenbHo, HEpaBeHCTBO |x|<a, 20e a>0, pasnocunvho
08ounoMy Hepasencmey —a <x < a.

Hanpumep, HepaBeHCTBO | x| < 2,5 o3Ha4aeT, 910 —2,5 <x <2,5; HEepaBEeHCTBO
|x| <3 o3nagaer, yTo —3<x<3.

Japgaua 3. Pemure HEpaBEeHCTBO ‘5 — Bx‘ <8.

/A 3anumeM JaHHOE HEPaBEHCTBO B BHJIE:
—8<5-3x<8.

310 JIBOMHOE HECPABCHCTBO O3Ha4Ya€T TO X€ CaMO€, 4TO UM CHUCTEMa
HEPABEHCTB!

5—3x<8,
5—3x>-8.

Pemas sty cucremy, Haxommm, 9ro —] <x< 4% (puc. 32). A

Puc. 32.

PaccMOTPHM HEPaBEHCTBO
x|>a, tie .a>0

DTOMY HEpPaBEHCTBY YIOBJETBOPSIOT BCE TOYKH X, HAXOASAIIMECS OT TOYKH

0 Ha paccTOsSHMM, HE MEHBIIEM d, TO €CThb TOYKH JBYX Jy4YeH X >a u x<—a
(puc. 33).
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iy : b

—a 0 a
|x|2a

Puc. 33.

3angaua 4. Pemnre HEpaBEHCTBO: |x — 1| >2.
A 1) Tyete x—1>0. Torna x—1>2. [lony4nm Cleayiomyio CHcTeMy

HCPABCHCTB!

x—1>0,
{x —-1>2.
Pemas 3Ty cucremy, Haxoaum x > 3.
2) Mycre x—1<0. Torma —(x—1)>2 wm x—1<-2.
[Tomy4um clienyIoIIy0 CHCTEMY HEPaBEHCTB:
x—1<0,
{x —1<-2.

Pemas sty cucremy, monmyunm x < —1.

CrenoBaTenbHO, PELICHHSMH HEPaBEHCTBA  |x—1|>2, Bo-mepseIx,
ABIAIOTCS 4HCAa X >3, a BO-BTOPHIX, uncaa x < —1.
OrBer: x<—-1,x>3. A
ity : 7 2%
-1 0 3
Puc. 34.

Pewenns HepaBeHCTBA |x —1|> 2 w3oGpaxens Ha pucyHke 34.
Ecimu B HepaBeHCTBE
<

YHUCIO a PaBHO HYJIO, TO HEPABEHCTBO MMEET €AMHCTBEHHOE perieHne x=0, a
ecim a<0, TO HEPAaBEHCTBO HE MMEET PEIICHU.
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Ecin B HepaBeHCTBe

>

YUCJIO0 a MCHbBIIC MK paBHO HYIIO, TO M000€ YHUCIIO SBIISIETCS €ro PECHICHUCM.

Ynpaoxcnenun

266. (Ycrno.) Haiigute Momynp uucia:

D23 4T L 44 2L 6) -2

Pemnte ypaBuenue (267-270):

267. 1) |x|=2,5; 2) |x|=15; 3) |x—1=2;
4) |x+3|=3; 5) |x+4|=4; 6) |x—4|=4.
268. 1) |x+4|=0; 2) |x—2|=0; 3) [2x—3|=0;
4) [3—4x|=0; 5) |7+3x|=0; 6) [2x+35|=0.
2 1 1
269. 1) Px—35|=5 2 [x+3=2 3 5x+g‘:§;
4)%x—ﬂzi; 5) [7x—10|=4; 6) 0,5—2x|=2,5.
270. 1) |-x|=3,4; 2) |-x|=2.1 3) |5—x|=5;
4) |3—x|=8; 5) x=7|=1 6) |5—x|=2.

271. HW300pa3uTe Ha YUCIOBOM OCH MHOXKECTBO PEIICHUN HEPABEHCTBA:
1) |x|<5; 2) |x|§4; 3) |x|§4; 4) |x|>2.
272. 3anuiuuTe HEPABEHCTBO C MOIYJIEM B BHUJE JIBOMHOIO HEPAaBEHCTBA!
D x|>3 2 |x<20 3) |x<35 4 <24
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273.

274.

275.

276.

277.

278.

279.
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3anummTe TBOHHOE HEPABEHCTBO B BHJIEC OJHOTO HEPABCHCTBA C MOIYJIEM:
1) =3,1<x<3,1; 2) —0,3<x<0,3; 3) —4,8<x<4,8.

Pemure nepaenctBo (274-277):

D 1+x/<0,3; 2) 2+ x<0,2; n|3—ﬂ§§;
3

4) 1= <3 5) [x—1]<1; 6) |x—4/<2.

) Bx—4|<5; 2) |2x+3|<3; 3) |2-3x<2;

4) |5—4x|]<1; 5) |4x—1|<7; 6) [3—2x|<3.

) |x+1>13; 2) [x=2|>11 3)h—ﬂ2%;
2

4) P—+>3; 5) [x—1>3,8;  6) [5—4x<L.

1) J4x—3|>3; 2) Bx+2|>1 3) [3x—2|>4;

4) |4—5x>4;  5) |ex—1|<2; 6) |3—5x|>2.

HaﬁI[I/ITC BCC HCJIBIC 3HAYCHUA X, IIPHU KOTOPLIX BBIITOJIHACTCA HCPABCHCTBO!

1) [5x —2|<8; 2)|5x+3|<7; 3)|5-3x<1;
4)3—4x|<3; 5)[2x—35|<1; 6) |3 —4x| <.
Pemre HepaBeHCTBO:

D [2x—3|>5; 2)3x—1|<4; 3)[1-3x<1;
4)[3 - 2x|>3; S|IL5x—2|<L  6)]4—3x|>2.




§18. IPUBJIM’KEHHBIE BbIYUCJIEHUSA. IPUBJIM)KEHHBIE

3HAYEHMS BEJIMYHUH, IIOI'PEIIHOCTD INPUBJIUKEHUS J

[Ipn pemeHMM NpPakTHYECKUX 3aJad YacTO NPHUXOJUTCA HUMETh JIEI0 C
NPUOIUINICEHHBIMU 3HAYEeHUAMU paznuyHblx eeaudun. [IpubmmKeHHbIC 3HAYCHUS
00BIYHO MOTYyYaKOTCs IPY MojcYeTe OOJIBIIOro KOJINYECTBA IPEIMETOB, HAIPUMED,
quCcia JAEPEBbEB B JIECY; NMPH HU3MEPEHHM Pa3IMYHBIX BEJIUYHMH C TOMOILIBIO
npuOOpPOB, HANpUMeEp, IJIHHBI, MAcChl, TEMIEPATYPHI; MPU OKPYIICHHH YHCEL.

PaccMOTpHUM HECKOJIBKO IPHUMEPOB:

1) mepBas mouroBas Mapka PecnyOnuku VY30ekucraH, koropas Oblna
nocssiniena nosrecce Homupe, Obuia BhimymeHa B oOpalleHHe B KOJIMYECTBE
2 MWUIMOHOB 3K3EMILISAPOB;

2) B Kiacce 36 yYEHHKOB;

3) B V36ekucrane umeercsa 6onee 10 000 obmeobpazoBaTenbHbIX LIKOT;

4) nnuna >xene3Hou jpoporun HaBom — Hykyc 342 km;

5) paboumii nmomyuyun B kacce 70600 cymos;

6) 3a mocneaHue rojsl B Y30€KUCTaHE IUIONa1b, OTBEACHHAS IOl 3€PHOBBIE
KyJIbTyphbl, yBenuamwiach Ha 300 ThiCS4 TeKTapos;

7) paccrosiuue ot TamxeHnrta 10 Byxapsr paBro 500 kM;

8) B xunorpamme nmenunpbl copepxutcsa 30 000 3epen;

9) paccrosare ot 3emun g0 Commma 1,5-10% km;

10) na T'ocynapctBennom ¢uare Pecybmuku Y30exucran numeercs 12 3Be3s.

B npumepax 2, 5, 10 3Ha4eHHs BEIMYMH TOYHBIE, @ B OCTAJbHBIX —
pUOIHKEHHBIE.

3agaua 1. OxuH U3 MKOJILHUKOB Ha BOIPOC O TOM, CKOJIBKO Y4Yal[HXCs
y4arcs B mkoine, orBetui ,,1000%, a apyroi Ha TOT ke Bompoc oTBeTHi ,,950%
Yeit orBeT TO4HEE, €CiM B IUKOJIE y4arcs 986 ywamuxcs?

A IlepBenii yaenuk ommbcs Ha 14, a Bropoit — Ha 36. CnemoBaTenbHO,
Oosiee TOYHBIM OBLI OTBET MEPBOrO Y4amerocs.

33.MCTPIM, 4TO pPasHOCTb MEXAY TOYHBIM H HpPI6J1PI)KCHHbIM 3HAYCHUAMH
HUCJla y4dalniuxcs B IIEPBOM Ciiydac€ OTpHULATE/IbHA!

986-1000=-14,

a BO BTOPOM CJIy4ya€ — IIOJOXHMTEIbHA!
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986—-950=36.

Ha mnpakTuke Ba)KHO 3HATh OTKJIOHEHHE MPHUOJIMKEHHOTO 3HAYEHHS OT
TOYHOTO B Ty WJIH JIPYTYIO CTOPOHY, TO €CTh MOAYNb (abCONIOTHYIO BEIMYHHY)
Pa3HOCTH MEXJy TOYHBIM 3HAUYCHHWEM W TPUOIVKCHHBIM.

@ Mopnyns pa3HOCTH MEXIy TOYHBIM 3HAYEHHEM BEIMYHMHEI U €€
NpUOIMKEHHBIM 3HAYE€HUEM Ha3bIBAIOT abCONIOMHOU NO2PEUtHOCTBIO
NpUGTUINCEHUS.

Takum o6pa30M, €ClIIn a — l'lpPIGJII/DKeHHOC 3HA4YCHUEC BCIMYHHBI, TOYHOC
3HA4YCHHUC KOTOpOﬁ PaBHO X, TO abcomoTHas IOTrpeIIHOCTDH HpHﬁJ’IH)KCHPIﬂ paBHa

b—al.

AOCONIOTHYI0 TOTPEmIHOCTh TNPHOIMKEHHS Ha3BIBAlOT TMPOCTO
no2peutHoCmyio.

Janaua 2. Ilpn HaxoXAE€HHM CyMMBI YIJIOB TPEYrOJIbHMKA C ITOMOLIBIO
TPaHCIIOPTUPA NOIYYMIH pe3yasrar 182°. UeMmy paBHa abCoNOTHAs MOTPEIIHOCTD
9TOr0 NpUOIMKEeHHs?

Tounoe 3HaYeHHE CYMMBI YIJIOB TpeyroibHuka paHo 180° a

npubmmkenHoe 3Hadenue — 182°. IToaromy abconroTHas MOrpemIHOCTh paBHA
|180°-182°|=]-2°|=2°. A

3apgauva 3. Haligure nmorpentHocTs NpuOIMKeHHs YHCIa % JNECATUYHON
npobeio 0,43.

43 300-301
sl e e

100 700 '_

Ynpaxucnenun

280. Kakue u3 NpHUBEJCHHBIX B IPHUMEPax 4YHCEI SABIAOTCA TOYHBIMH
3HAUYCHUSMH BEIMYMH, a KaKue MpHOIMKECHHBIMU:
1) onna nenemka crout 500 cymos;
2) 12 nucroBas Terpaab crouT 60 CyMOB M MMEET TOIIMHY 3 MM;
3) 3a oauMH roj aBTOMOOWIbHBIM 3aBoj BITYCTHI 200 ThiCAY MariuH?
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281. Ilpu M3MEpEHMM IIMPHHBI KHUTM YYaIUMHWCA IOJIY4YMI pE3ylbTaT B
npomexyrtke ot 16,2 cm no 16,4 cm.
1) MoxHO nHM Ha3BaTh TOYHOE 3HAYEHHWE IIMPHUHBI KHUTH?
2) Yka3zaTb HECKOJIBKO MPHUOMMKCHHBIX 3HAYCHUHM IMMPHHBI KHUTH.

4

282. Haiaure abCOMIOTHYIO MOTPEIIHOCTD NMPUOTHKEHUS YHCITa o UHCIOM:

D 25 303 4044 5043 6) 045,

283. HaiiguTe MOrpemIHOCTh CIEAYIONMX TPHOIMKEHUN:
1) uucna 0,1975 gucnom 0,198;
2) uucia —3,254 duciaom —3,25;

8 1
3) 4ukMcna —— YUCIOM — —;
17 2

4) gucna % quciom 3,14.

284. Ilycte a npubnumxeHHoe 3HayeHHe 4yucna x. Haiiure morpemmHocts
IpUOIHKEHHS, €CIIH:

1) x = 5,346, a = 5,3; 2) x =482, a = 4)9;

3) x =159, a = 16; 4) x = 25,08, a = 25.

285. U3BecTHO, 4TO CyMMa yDJIOB 4YeThIpeXyroibHuka paBHa 360°. Ilpum
M3MEPEHUH CYMMbI YITIOB YETHIPEXYTroJbHMKA TPAHCIOPTHPOM IOTYYHIH
pesynbrar 363°. Uemy paBHa NOTrpEIIHOCTh ITOr0 NPHOIMKEHUS?

286. C nomomipio rpadMKoB NpsAMEIX y= 7x +9 u y=1 nomyuunu, 4ro abcrnucca
TOYKH TIEPECEYCHHsS ITHX NMPAMBIX paBHa —1. YeMy paBHa MOrpemIHOCTh
9TOr0 NMPHOIMKCHUA?

287. BepHo nm, uro pecatudHas apodb 0,33 sBusercsa NpuOIMIKEHHBIM

1 . .
3HaYEHHUEM 4YHClIa 3 ¢ abcomoTHOM morpemHocThio, MeHbiner 0,017

< 113

8 — Anre6pa, juis 8 knacca




§19. OIIEHKA MOTPENIHOCTEM )

Bo MHOrmx cmydasx TOYHOC 3HAUYCHHEC BCIMYMHBI HEU3BCCTHO, M TOTIAA
a0COJIOTHYIO MOTPEIIHOCTh HAWTH HEnb3s. TeM He MeHee 4acTo yaaeTcs J1aTh
OYeHKY abcontomHol no2pewHoCmu, €CITA U3BECTHBI NPUOIMKEHUS ¢ U30BITKOM
U C HEIOCTaTKOM.

3agaua 1. B koMHaTHOM TepMOMeTpe BEpPXHHUH KOHEN cTolOuKa
C JKHJKOCTBIO HaxoAuTcsi Mexay ormetkamu 21 m 22 °C. B kadectBe
npuOIHKEHHOTO 3HAueHHs TeMmuepatypsl B3aTo uucino 21,5. Onenure
abCONMIOTHYIO MOTPENIHOCTh MPUOITHKECHHUS.

/A Tounoe 3HauEHHE TEMIEPATyphl ! HE HM3BECTHO, OJIHAKO MOXKHO
YTBEpPXXIaTh, 4TO
21< ¢t < 22.

Yt00b! MOTYyYUTH OLIEHKY PA3HOCTH MEX/y TOYHBIM 3HAYEHHEM TEMIIEPATyPbI
¥ ero NpHOMMKEHHBIM, TO €CTh Pa3sHOCTh /—21,5, BBIYTEM W3 KaXIOH 4acTH
3TOr0 ABOMHOIO HEpaBeHCTBa 4ducio 21,5.

[Monyyum -0,5< t-21,5< 0,5, to ects |f-21,5|< 0,5. CrnemoBarensHo,
abcomorHas norpemHocTs He Oombmre 0,5. A

B aTOM ciydae roBopsAT TakxKe, YTO TEMIIEpaTypa M3MEpeHa ¢ TOYHOCTBLIO
no 0,5 ¥ 3anmMceIBaOT:

t=21,5 = 0,5.

Boobmie, ecnu 4ucio a — npubamkeHHoe 3HaYeHue 4ucna x U |[x—a| < h,
TO TOBOPSAT, YTO YHCJIO X PABHO YHUCIY @ C TOYHOCTBIO [0 /1 M 3alMCHIBAIOT:

x=a+h. (1)

HamomHuM, 4TO HEPaBEeHCTBO |x—a| < h O3HaYaeT TO KE caMoe, 4TO H

IBOMHOE HEPAaBCHCTBO
a—h<x<a+ h (2)

Hampuwmep, 3amuce x = 2,43 = 0,01 o3Ha4aer, 4TO YUCIO X pPaBHO
2,43 ¢ Tounocteio mo 0,01, To ects 2,43 — 0,01 < x <243 + 0,01, win
2,42 < x < 2,44.

Yucna 2,42 u 2,44 sBnsioTcs NpUONMKEHHBIMH 3HAYEHMSAMM YHCNA X C
HEJ0CTATKOM U C H30BITKOM.

[TpakTudecku mpu M3MEpEeHHMH, PAaCCMOTPEHHOM B 3ajade 1, B KauecTBe
npubmnkeHHoro 3HadeHus 6epyt 21° wim 22° C. B atom ciyuae abcomoTHas
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MOTPEIIHOCTh Kaxkaoro npubnmxenus He mnpessimaer 1° C. [loatoMy 0ObIuHO
CUMTAIOT, YTO M3MEPEHHE TEMIEPATYpPhl C MOMOILBI0 TEPMOMETPA, HA KOTOPOM
neneHus HaHeceHbl uepe3 1° C, mpoBoautcs ¢ TouHOocThi0 A0 1° C.

AHaJOTHYHO U YISl IPyTHX U3MEPUTEIbHBIX TPUOOPOB: MOYHOCHb UBMEPEHUS]
OOBIYHO yCTaHABIMBAETCS MO HAMMEHbIIEMY HeleHuto mpubopa. Hampumep,
MHUKPOMETPOM H3MEPSIOT IMHY C TOYHOCTBIO 10 0,01 MM, MeauuuHCKUM
TEPMOMETPOM U3MEPSIOT Temneparypy ¢ TouHocTbio a0 0,1°C, HapyuHble 4achl
C CEKYHJIHOM CTPEJIKOM MOKa3bIBAOT BPEMs C TOYHOCTHIO A0 | cC.

Takum o00pa3om, MOTPEMIHOCTh H3MEPEHHs] 3aBHCUT OT TOTrO, KaKUM
npudOpPOM BENETCSl 3TO U3MEPEHHE, YEM MEHBIIE MOTPEIIHOCTh MPUOTMKEHMS,
TEM TOYHEE W3MEPUTEIBHBIN TPHOOP.

[IpubnmkeHHBIMU 3HAYEHUSMH YacTO TOJB3YIOTCA TIPU 3aMeHe
OOBIKHOBEHHBIX JPOOEH JeCATUYHBIMHU.

3amaua 2. Jokaxwure, yto uuciao 0,43 sBiseTcs NpUOTMKCHHBIM

13
3HaYCHUEM Jpoou m ¢ TouHocthto a0 0,01.

/\ TpeGyercst TOKa3aTh, 4TO

—0,43‘§0,01.

Beruucinum pa3HOCTI>'
13 43 130—-129 1

——0,43= —_— ==
30 30 100 300 300
1
CrnenoBaTenbHO, — —; —<0,01.
300 " 300

Otkyna momydaem ‘%— 0,43‘ <0,01. A

Ynpancnenusa

288. Uto o3HauaeT 3amuch:

1) x =39+ 0,2 2) x = 04 0,15,  3) ngi%;
4) x =0,73+0,01; 5) x=135 + 1; 6) x:—zéi%;
7) x =—1 £0,1; 8) x =9,5 £0,2; 9) x =-3,2 £0,01?
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289.

290.

291.

292.

293.

294.

295.

296.

297.

298.
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3anuiuTe B BUIE ABOWMHOIO HEPABEHCTBA:
) x =11 + 0,5 2) m =142+ 1, 3) 1 =3,7 £0,1;
4)v=900 + 5; 5) x=a £h; 6) y =m=* n.

Haiimre mpuOimmkeHHOE 3HAYEHHE YKCTa X ¢ HEOCTATKOM M C M30BITKOM, €CITH:

) x =4 +0,; 2)x =27+ 0,1;
3) x=-0,64 0,12,  4) x=-5,9 £0,2.

[Tycts x = 5,8 £ 0,2. MoXeT 1 TOYHOE 3HAYEHUE OBITH PABHBIM:

1) 5,9; 2) 6,001; 3) 6; 4) 5,81; 5) 5,75; 6) 5,6?
[lycte x =8,7 £ 0,4. MoxeT Jin 4UCIO X ObITh PABHBIM:
1) 8,222; 2) 8,4; 3) 9; 4) 9,5; 5) 9,3?

Vkaxxute npuONIMKEHHOE 3HAYEHUE YHCIAa X, pPaBHOE CpEAHEMY
apupMeTHYECKOMY MPUOIMKEHUH C HEAOCTATKOM U C H30BITKOM:

1) 20 < x < 22; 2) 5<x <6 3) 4,5 < x < 48;

4) 3,7< x < 4; 5) 2,81<x <283; 6) 0,55 <x <0,6.

Jlokaxkute, 4TO:
1) 2,7 ecth mpuOMMKEHHOE 3HaYeHUE ymcia 2,7356 ¢ Tounocteto 10 0,5;

2) 0,27 ectp npuOAMKEHHOE 3HAYCHUE APOOH % ¢ TouHocThio 10 0,01.

SIBnsieTcs U 9ucio 4 MpUOMKEHHBIM 3HaYeHUEM Jpoou 4,3 ¢ TOYHOCTHIO
no 0,5? ¢ tounocteio go 0,17

CornacHO ONTHYECKUM M PATHONOKAIMOHHBIM H3MEPEHHSIM, TUAMETP
Mepkypusi paBen (4880+2) km, a paauyc Benepsr (6050+5) kwm.
3anummTe pe3yabTaThl U3MEPEHUN B BHJE TBOWHBIX HEPABEHCTB.

Jlns w3MepeHus TuaMeTpa IUIHHIpa paOoUurid MOTb3yeTCsT KaTHOPOMETPOM,
B KOTOpOM uMerTcsi orBepctusi nuamerpom 10,00; 10,04; 10,08 MM u
T.A. 70 10,56 mM. KakoBa mpu 3TOM TOYHOCTb HU3MEPEHUSs?

B otzmene TexHMYecKOro KOHTPOJIS 3aBOja M3MEpsIETCs AMAMETp Baja C
touHocteio 710 0,1 mm. [lo Tabnuue nomyckoB aAnamerp d Baja JOJIKEH
ObITH B IpoMexkyTKe 167,8<d<168,2. 3abpakyeT 1 OTIEN TEXHHYECKOTO
KOHTPOJS Basl, €CIM B pe3yibTare M3MEPEHHUsS €ero JAuaMeTp paBeH
168,1 mm?




§20. OKPYIVIEHHUE YHUCEJ y

Okpyenenue 4qucen WUCHOIB3YETCS NPH JACUCTBUAX C NPHOIMIKCHHBIMH
3HAQUYEHUSAMHM Ppa3JIMYHBIX BEJIMYHH BO MHOTHX IIPaKTHYECKHX 3ajaydax
MaTeMaTUKH, (U3UKH, TEXHHUKH.

Hanpumep, yckopenune cBOOOIHOTO MaJCHUS HA YPOBHE MOPS W IIHPOTE
45° paBro 9,80665 m/c?. OOBIYHO 3TO YHCIO OKPYIIAIOT 10 Aecateix: 9,8. IIpu
aToM mumyT: g = 9,8 (umraerca: g npubmmxeHHo paBHO 9,8).

3anuce x = a 03Ha4yacT, 4TO 4YHCIO a Aensaemcs npu6ﬂua/ceuusz
3HA4YeHuem 4Hucina Xx.

3Jamaua 1. [Inomaap 3eMeIbHOrO y4acTKa MpSMOYTOJIbHOM (hOPMEI paBHA
25M?, ero mmmHa paBHa 8 M. Haiigure mmpuHYy ydacTka.
A Tlycts mmpuHa yyacTKa paBHa | METpOB, TOTja

[=25:8 = 3,125.

OTreeT: 3,125 m. A

Takoi pesynbTaT Ha NMpakTHKE OOBIYHO OKPYIISIOT A0 JACCATBHIX, TO €CTh
nojararT, 4ro / =3,1.

PaccmoTpuM mpaBuiIo OKpyIIeHHs 4ucenl Ha ciaeayromem npumepe. [lycts
Tpebyercss OKpyrUTh 9ucio 3,647 no coThiX. s OKpyIIIEHHS ¢ HEJOCTaTKOM
orOpocuM nociennio muppy 7, B pedyasrate nonyauM 3,64. Jlng okpyrieHus
¢ m30BITKOM OTOPOCHM MOCHEAHIK HHppPYy 7, a MPEANOCIEIHION YBEINYHUM
Ha eauHMLly. B pesynprare momydum 3,65.

B nepBoMm ciyuae abGconoTHas NOTPENIHOCTh OKPYIVIEHHS paBHA

13,647-3,64|= 0,007,
BO BTOPOM CIIy4ae paBHa
|3,647-3,65|= 0,003.

Bo BTOpM cnydae MOTrpemHOCTh NMPHOIMKEHUS MEHBIIE, YEM B TIEPBOM
cayqae. CnenoBaTenbHO, B paCCMaTPUBAEMOM INPUMEPE HAWIYHIIMM SBIAETCS
OKpYIVIEHHE € H30BITKOM.

Yrobsl abConOTHAss MNOTPEMIHOCTh NPHONMKEHUS [PH OKPYIICHHH
HOJIOKUTENBHBIX YHCEN ObUIa HAMMEHBIIEH, MOJIB3YIOTCS CIIEAYIOIMM IPaBUIIOM.

Ecnu nepsaa ombpacvieaeman yugpa menvwe 5, mo HydsHCHO
@ OKpy21simb ¢ HeOOCMAmKOM, a eciu sma yugpa bonvuie unu pasua 3,
MO HYJICHO OKpY2iAmb C U30bIMKOM.
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Hanpumep, mpu OKpyIJieHUH 10 JECATHIX MOJTydaeM:
3,647 = 3,6, 2,658 = 2,7;
IpU OKPYIIEHHH 10 COTBIX MOTYy4aeM:
0,6532 = 0,65, 9,0374 = 9,04.
2 . .
3agava 2. 3aMEHUTE YUCIO ~ ACCATHYIHOH JIpo0Obl0, paBHOM 3TOMY

yucay ¢ TouyHocThio 10 0,01.
/A Banumem pe3ynbTaTr aejeHus 2 Ha 7 B BHIE JACCATHYHOW Opodm ¢
TpEMSI 3HAKaMHU IOCJE 3alsTOM:

2_0,285...
7

2
OKpymisis 3TO YUCIO O COTHIX, MOJYyYUM 7%0, 29. A

o . 2
I[HH pCHICHUA OTOMU 3ada4n OBIIIO HauJC€HO 3HAYCHUC 7 C TpEMA 3HAKAMHU

nocie 3amsiTod, 4To0bl MONYYUTh 3HaUeHHe ¢ TOYHOCTBhIO 70 0,01. Eciau Obl

2
HOTpG6OBaHOCB HauTHu HpI/I6JII/DKGHHO€ 3HAYCHHUEC YHCJIa 7 C TOYHOCTBIO 10

0,001, To Hamo ObUTO OBl HAWTH YETHIPE JECITHUYHBIX 3HAKA.

Ynpascnenua

299. Oxpyriute yncna 3285,05384; 6377,00753; 1234,5336 nocnenoBareabHO
0 TBICAYHBIX, COTBHIX, IECATHIX MOJICH, CAWHUI], AECITKOB, COTECH,
TBICSY.

300. Oxpyrmure uucna 15,75 u 317,25 no eauHun ¢ HEAOCTAaTKOM U C
n30bITKOM. Haiinte aGCOMIOTHYIO MOTPENIHOCTh KaXKJ0r0 OKPYIJICHHSI.

301. IlpexcraBbTe B BHOE NECATHYHOW APoOM ¢ TogHOCTHIO 10 0,1 wmco:
39 11
. 4 .
129° ) 37

118 ®

13 17 5 19
1)§; 2)2—5; 3) 5)7; 6)3-




302. IlpexncraBere B BuUAE AecATHYHOM Apobu ¢ TouHOoCcThIO A0 0,01 wmcio:

ST n 5. a2, 3 1
1)79 2)99’ 3)19, 4)135 5)2119 6)514'

303. TlpencraBbTe B BHAE AECATHYHON apobu c¢ TognocThio a0 0,001 gucio:
2. 55, 3, 9. 1. 68
1)7, 2)13, 3)211, 4)714, 5)37, 6)119.

304. CpenHssi CKOpOCTh JABHXXEHHS MOJEKyJbl Bojgopoxaa npu 0°C paBHa

1693 m/c. OnuH yyeHHK OKpyrui 310 4yucio jgo 1690 m/c, a apyroit —
no 1700 m/c. Haiiiute abCOMIOTHYIO HOTPEMIHOCTD KaXK/10TO OKPYIVIEHUSL.
B kakoM ciygae MOTpemHOCTh NMPUOIMKEHUs MEHbIIe?

§21. OTHOCHUTEJIBHASA NNOI'PENIHOCTD y

Jlnsg cpaBHEHUS TOYHOCTH HEKOTOPBIX NPUONMKEHUH OJHOW M TOH XKe
BEJIMYMHBI UCIONB3yeTCs abCOMIOTHAs MOrpemHocTs. Ecinu ke cpaBHUBAIOTCA
OpUONUKEHUS pPa3NUYHBIX BENUYUH, TO abOCONIOTHOW MOrpemHOCTH
HEI0CTAaTOYHO.

Hampumep, paccrosaue ot Tamkenta no Camapkanpga paBHo (300£1) xm.
Jlnuna xapanpama pasHa (21,3 £ 0,1) cm. A6conroTHasi MOrpeNIHOCT B NIEPBOM
ciy4dae 1 kM, a Bo BropoM — He Gonbmie 1 mMm. O3HavaeT M 3TO, 4YTO JUIMHA
KapaHJama M3MepeHa ToyHee, 4eM paccrosHue oT Tamkenra go Camapkanaa?

IIpn m3mepenun paccrosuus ot Tamkenra mo Camapkanaa abcomIOTHas

norpemHocTs HEe mnpeBeimaer | kM Ha 300 kM, dYTO cocTaBiseT

ﬁ -100% =~ 0,33% wu3MepsAeMOl BETUYHHBI.

[Ipy wm3MepeHuu UIMHBI KapaHpaama abCoNMIOTHas NOTPENIHOCTh HE

0,1

-100% ~ 0,47%
213

npessimaer 0,1 cm ma 21,3 cMm, 4yTo cocTaBiseT

I/ISMCpﬂCMOﬁ BCJIMYMUHBI.

JIns OUEeHKM KauecTBa MpPUONMKEHUS BBOIMUTCH IOHATHE OTHOCHUTEIHHOM
HOTPEITHOCTH.
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@ Omuocumenvhou HOCPEULHOCMbIO HA3bl8AIOM 4ACMHOE Om oenenus
abconiomuou noepewHocmu Ha Moay.}lb npu6ﬂu9/ceuuozo SHAY€eHUA
BE€NUYUHDBL.

Takum obOpazom, ecinu a — NpUOIIKEHHOE 3HAYEHHE YUCHA X, TO
abCOMIOTHAS TTOTPEIIHOCTh PaBHA [x—a|, @ OTHOCHTENbHAS [TOTPEIIHOCTh

X—d
paBHa |—| OTHOCHTCJILHY!O TNOTPEIIHOCTD 00BIYHO BBIPpAXXAKOT B
IIPOLCHTaX.

Jagauwa. IlpubnuxeHHoe 3HaYeHHE MacChl 3E€MJIM PaBHO
(5,98 £ 0,01) -10** kr. Macca mynu OXOTHHYBETO PYXbs paBHa (9+1) r. Kakoe
u3MepeHue spisercs Gonee TOYHBIM?

A Ouenum OTHOCHUTCJIBHYIO IOTPCIIHOCTE KaXIAO0I'0 H3MCPCHUA:

OBOY oeiar o T anne, 110
D Togige 100%~0,2%; 2) 5-100%~11%.

Macca 3emn u3mepena Tounee. A

Ynpancnenusn

305. Oxpymure YUCIIO 0 €IUHUIl B HaiauTe abCOMOTHYIO H OTHOCHUTENIBHYIO
NOTPEIIHOCTh OKPYTJICHHS:

1) 3,45;  2) 10,59;  3) 23,263; 4) 0,892; 5) 1,947.
306. Haiigure OTHOCHTENBHYIO MOTPEUIHOCTH MPUOIVOKEHUS:

1)% gquciaom 0,33; 2)% quciom 0,14,

307. Kaxoe m3mepeHue TO4HEe:
1) a=(750£1) m wm b = (1,25+0,01) m;
2) p=(10,6+0,1) ¢ wmm g =(1,25+0,01) c?

308. OpHOBpeMEHHO pa3JIMYHBIMU TPUOOpPaAaMH H3MEPWIH TEMIEpaTypy
napa ¥ noay4wiu B nepBoM ciydae t=(104+1)°C, Bo BropoM ciyuae

t=(103,8+0,1)°C, B Tperbem cinydae ¢ = (103,86+0,01)°C. Ouenure
OTHOCHTEJIBHYIO TOTPEITHOCTh KaXKJA0TO H3MEPCHHUS.
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309. [IBoe ywammxcsi, BBINOJIHAS IPAKTUYECKYI0 pabOTy MO N3MEPEHUIO JUIHMHBI,
B pesynbrare nonyumin (203+1) mm u (1204 1) cMm. Kakoii u3 ygamuxcs
BBITIOJTHII PabOTy KayecTBEHHEE?

310. 1) IlpubmwkenHoe 3HaYeHWe uuciaa x paBHO a. OTHOCHUTEIbHAS
MOTrpenHoCcTh 3Toro mpubmmwkenus paBHa 0,01, to ects 1%. Haiigute
a0COMIOTHYIO TOTPEIIHOCTh, eciu a = 2,71.

2) IlpubnmxeHHoe 3HaYyeHWEe uuciaa x paBHO b. OTHOCUTENbHAS
NOrpenHocTh 3Toro npubmmwkenus pasua 0,001, to ects 0,1%. Haigure
a0COMIOTHYIO TOTpeNHoCTh, ecnu b = 0,398.

311. Macca Comuna paBna (2:-10*+0,1-10%) r. Macca meTckoro msiya paBHa
(2,5+0,1)10° . Kakoe u3mepeHue TodHEe?

Ynpasxcnenua k 2nage I1
Pemnte ypaBHenue (312-313):
312, Dx(2x+5)=0; 2) x(3x—-4)=0;
Ix-5Bx+1)=0; 4Hx+4)2x-1)=0.

2x+3 AL 1-2x . Cx+D(x+2) . (x=3)(2x+4)
313. 1) Ll =013 s %Y x+1 =0.

314. Ha 4uciioBoM OCH TOYKA @ JIEKUT JeBee TOYKU b. [1oNOKHUTEIBHO WU
OTPULATENBHO YHUCIO:

1) b—a; 2) 2+b—a; 3) a-b; 4) a-3-b?
315. Pemute HepaBEHCTBO:

1) x+9>8—4x; 2) 3(y+4)=>4—(1-3y);

3) 5(0,2+y)—1,8>4,345y; 4) 3(x—5)+9>15.

316. Pemute cucreMy HEpaBEHCTB:
1 0,5(x+3)—-0,8<0,4(x+2)—0,3,
0,72—x)+1,3<0,6 (1—x)+2,2;

2 [L5Ga-2-21<13(-D+25,
1L,3(x+3)+1,7>16(x+2)+18.
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317. Pemnre ypaBHEHHE:

D|x—1=3.4; 2)|l—x|=2,4;

4)3x—2|=1; 5)[4x—1|=3;
318. Pemnte HepaBEHCTBO:

Dx—1<3,4; 2)|x—1>3,4;

4)[2x +1)>3; 5)[3+2x|<1;

3)[1-2x|=5;
6)[2x +7|=9.

3)[x—1]<3,4;
6)|1—3x|> 4.

IIPOBEPBTE CEKA!

%x(2x —4)>(x—2)x

2. Pemnute HEpaBEeHCTBO:,

3. Pemmute cucreMy HEpaBEHCTB:,
| 3x—13>0, ) 4x—13>3x—-10
25—4x>0; 11-4x<12—-3x

3 5x+3<3x—7, A S5x—7<2—4x,
1-2x>x+4; 7—3x>1-5x.

DI2-5x>0; 2)3x-T7<4(x+2); 33+

1. I[OK&)KI/ITG, 4YTO IpH BCCX 3HAYCHUAX X BCPHO HEPABCHCTBO

3—x
—<2.
4

9

b

319. Ilycte a<2b. Jlokaxwure, yTO:

1)4a —2b < a+ 4b; 2)3a—2b < a+2b;
3)a+2b>3a—2b; 4)a+b>4a—>5b.

320. Opnna cropoHa TpeyroibHUKa Oosbiie 4 cM, BTopas B 1,5 pasza Gonbiie
nepBoi, a TpeTbs B 1,5 pa3a Oonbiue Bropoi. Jlokaxure, 4yTo mepuMeTp

TpeyroibHuKa Oonbmie 19 cwm.
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321.

322.

323.

324.

325.

326.

327.

328.

329.

[lpn kakux 3HaueHUsIX X 3HaueHus OQyHKOUH y=-x+1 u y=x+2
OMHOBPEMEHHO: |) TONOXUTENbHBI; 2) OTpULATeNbHbI; 3) Oombiie 1; 4)
Oonbiie 27?

CyMMa 4eTHOro 4uciia ¢ YTPOEHHBIM MOCIEIYIONIMM YETHBIM YHUCIOM
Oonpmie 134, a cymMma 3TOTO K€ YETHOTO YHCIAa C YABOCHHBIM
MPEIBITYIOIUM YeTHBIM 4YncioM MeHblne 104. Haiinute 310 umcio.

CyMMa HEYETHOrO 4YHucjia C YIABOCHHBIM IMOCIEAYIOIIUM HEYETHBIM
YiCIOM MeHblIe 151, a cymma 3TOro k€ HEYEeTHOro 4Mcia C YTPOCHHBIM
MPEAbAYIOMMM HEYeTHBIM 4uciaoM Oomnbine 174. Haiigute 31O 4mcio.

3anuiuTe B BUIE ABOWHOIO HEPABEHCTBA:
1) x=12+0,3; 2) y=23+1; 3) x=a=£1;
4) y=m=0,1; 5) z=1,8+0,01; 6) z=b+0,2.

[IpencraBeTe umciia B BUIE AECATUYHBIX JIpoOei ¢ TouHOocThi0 10 0,01:
5 3 3 2 17 5
1) =; 2)—; = 4)=; 5)—; 6)—.
)11’ )22’ 13° )7’ )24’ )12

Bbrauciaute compoTUBIEHHE MEIHOTO CTEP)KHS, JJIWHA KOTOPOTO paBHA
[ =0,25 M, miomaap nomnepeyHoro cedeHus S~1,2-10> Mm?, a yaenpHOE

3)

conporusierne p~0,017 Q- mm*/m [R:p—l].
S

my’

2 b

Brluncnute KMHETHYECKYI0 JHEpruio Tena no Qopmyne E, =
ecit m = 7,6 kr, v = 4,2 m/c.

Jonyctiumas norpemsocts uMepenus mHel 20 cv — 0,5 MM, a npu

nsmepennu paccrosHus 1000 km — 200 m. Kakoe usmepenue tounee?

B ropone ¢ nacenenuem 57 100 yenoBek ObUIO MPOBEAECHO MEIUIIMHCKOE
o0clieloBaHNE HACENEHHS C IEJIbI0 BBISBICHHUS YacTOThI BCTPEUAIOLTUXCS
rpynn KpoBu. BeisicHunu, uto mroneit ¢ rpynmoi kposu I — 32,9%, c
rpynno# II — 35,8%, ¢ rpynnou III — 23,2% wu ¢ rpynmnoit IV — 8,1%.
CKOJIbKO YeNOBEK C KaKIOWM M3 TPYyNN KPOBH MPOXKHUBAET B ropoje?
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2] TectoBbie 3aganus k raase II

Pemmre HepaBeHCTBO: 5(x—3)+2x<4x+3.

A) x<6; B) x<-6; C) x>6; D) x>-6.
Pemmre HepaBeHCcTBO: 4(x—1)+5(x+1)<6(x+2)+7(x—1).
A) x<-1; B) x>-1; C) x<1; D) x>1.

Pemmure HepaBEeHCTBO: 2x4_3 > le — 4x3+3.

A) x>1, B) x<1 C) x>-0,05; D) x<2.

Haiinure HauboJbIIee OeJa0€ 4YHCI0, YAOBICTBOPAKIICE HEPABCHCTBY

Tx+523(x—1)—4x.
A) x=2; B) x=-2; C) x=3; D) x=-1.

. Haiigure Hambonbinee uenoe YHUCIO, YAOBIETBOPAIOLICE HEPABEHCTBY
7(1-x)>5(3-x).

A) x=-5; B) x=-3; C) x=2; D) x=-2.
. Ilpm xakux x apoOp 3% =6 \renpime CYMMBI apobei 4);;5 " 4;3’(?
A) x<3,3; B) x%52.3: C) x<-23; D) x>4.,5.
. IIpu xakux x pasHOCTH Apobei 375% y X3 Gompme apobu Eedisls
1 1 1 1
A —; B —-—; C —; D ——.
W< D) *<—6 ) x> 163 ) X>—16
. Pemure cucreMy HEpaBeHCTB
31—x)>5—4x,
13—4x<1.
A) x>%; B) é<x<3; C) x>3; D) x>-3.




9. PemmnTe cucteMy HEpaBEHCTB:

10.

IN
[\

x—3 _ x+
3 = 2
X—

4

N
Vv

5

xX—

S
A) 1<x<09; |1@-42§m |c)xz9;|ln-42gx§9

Pemnre cucremy HepaBEHCTB:

(x+3)x+2)<(x+4)(x—1)+5,
2(5x—=1)>3(3x—2).

A) —4<x<-25 B) —4<x<25; C) 4<x<2,5 D) 0<x<2,5.

11. Haiinute HaMMeEHbIIEE I1I€JI0€ YUCIO, SBISAIONIEECS PEIICHUEM CHCTEMBI:
X X
2737k
3x—2>x+2.
A) x=T7; B) x=-7; C) x=6; D) x=3.
12. Haiimute HamOoubIee IENI0C YHUCIIO, SBISIONICECS PEIICHUEM CHUCTEMBI:
X X
Z + E < 1,
X X 1
372%%
A) x=-2; B) x=1; C) x=2; D) x=0.
13. PemuTe HepaBEHCTBO: |4x — 5| <3.
A) x>-2;  B) 3<x<l C) 3<¥<% D-2<x<-1.
14. PemuTe HEpaBEHCTBO: |1 — 3x| <2.
A) o<l B)—1st—§;‘0)§3xsn ‘I»—§SxSL
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15. Pemmnrte HEpaBEHCTBO: |3—2x|21.
A) x<1,x>2; B) x<-1,x>-2;
C) x<2,x>3; D) 1<x<2.

16. HaiimuTe morpemHoCTh OKPYIVIEHHS, €CIU TOYHOE 3HaueHue uucia 1,483,
npubmKeHHoe 3HadeHue 1,48.

A) 0,003; B) 0,435; C) 1,335; D) 0,445.
17. HaiimuTe mMOrpemHoCTh OKPYIVIEHHS, €CJIM TOYHOE 3HAYEHHE Yucia %, a

1
HpI/I6J'II/I)KeHHO€ 3HAa4YCHHUC E

1 1 1 7
A)g; B)a; C)g; D)E'

18. 3anumure B BUAE ABOMHOrO HepaBeHcTBa: a=-1,8+0,2.
A)—2<a<—16; C)—2<a<—-1,6;

B)—-1,6<a<-2; D)—-2<a<-1,82.

19. 3anumure B BHIE ABOWHOrO HepaBeHcTBa: a=2,71+0,01.
A)2,7<a<2,72; C)2,7<a<2,711;
B)—1,6<a<-2; D)2,7<a<2,72.

8
20. TIpencraBpre NpoOH 5 B BUJE NECATUYHOW APOOU C TOYHOCTHIO [0
0,01.
A) 0,53; B) 0,05; C) 0,61; D) 0,54.

5 .
21. IIpencraBbre OpoOB m B BHJIE JECATUYHOW IPOOM C TOYHOCTHIO JI0
0,001.

A) 0357;  B)0,353; () 0,456; D) 0,361.
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22. Jlnuna xomuatel (5+0,02)m. Haiigute OTHOCUTENBbHYIO MOTPENIHOCTD
M3MEPEHHUS.

A) 4%, B) 0,4%; C) 0,02%; D) 0,05%.
23.Paccrossame wmexnay naByms ceiramu paBHo (100+1) xm. Hainure
OTHOCHTENIbHYIO MOTPENTHOCTh M3MEPECHHUS.

A) 2%; B) 0,5%; C) 1%; D) 1,5%.
24. Oxpyrure yncno 5,7635 1o corsix. Haligure OTHOCHTENBHYIO IOTPEMIHOCTD
OKpYIJICHHUSL.

A) 5,76; 0,8%; C) 5,77; 0,08%;
B) 5,76; 0,9%; D) 5,76; 0,06%.

25. Okpyrnmute yucino 2,2941 no pecarsix. Haiiaute OTHOCHUTENBHYIO
MIOTPEITHOCTh OKPYTJICHHS.

A) 2,3; 0,26%; C) 2,3; 0,3%;
B) 2,2; 2,5%; D) 2.,3; 0,4%.

x HUcropuveckue 3agaum
1. 3a0aua Eexnuoa. Jlokaxure, 410 at+d>b+c, ecnmm a, b, ¢, d —

a c
IIOJIOXHUTCIBbHBIC YHCJIA, d — HanOonbIllee U3 HUX U ZZE .

2. 3adaua Ilanna Anexcanopuiickoeo. Jloxaxute, 4to ad>bc, ecnu a, b,

a C
c, d — TIONOXHUTENIbHBIC YUCIIa | Z>E

3. Hepaeencmeo bepuynnu. Ecin x,, x,, ..., xn>—1 M BCC YUCIA X, X,,..., X
MMEIOT OIIMH U TOT Xe 3HaK, To (1+x) (1+x) .. (I+x ) = I+x, +..Fx+ +x .

Jlokaxute HepaBeHCTBO bepnymim miga n=2, 3.

4. Boruncaute, ucnons3yst dopmyny (14a)’~1+2a ¥ OLCHHTE

MOrPEIIHOCTD!
1) (1,01)°; 2) (1,001)%; 3)(0,99)°; 4)(0,999)".
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5. 3mepenune ckopocTH cBeTa B Bakyyme Jano pesynbTrar 299 796 km/c. Ilpu
ATOM TOYHOCTH MpuOIMKeHus 4 kv/c. Haliaure OTHOCHTENBHYIO MOTPEUTHOCTb.

6. TonmuHa yenoBeyeckoro Bojioca pasHa (0,15+0,005) mm. Paccrosinue
ot 3emuu 10 Jlynsl paBHo (380 000+500) xm. Kakoe usmepenue Tounee?

7. B nanupyce Axmuma: Jlnomanb Kpyra, paBHOTO CpeIHEMY
apuMeTHUECKOMY JUIMH OKPY)XHOCTe ¢ paamycamu r=5 u r=10, paBHa
cpenHeMy apudMeTHUECKOMY TUIOIIAAEH KPyroB ¢ 3TUMHU paguycamu. Haiigute
a0CONIOTHYI0 M OTHOCUTEJIbHYIO MOTPEIIHOCTH IMOJTYYE€HHOTO pe3ysbTara.

L] HUcropuyeckue cBeaeHus

3Haku > (Oonpie) U < (MEHbIIE) — 3HAKH CTPOTHX HEPABEHCTB BIEPBBIC
UCTIOJB30BaNl B CBoeH pabote anruickui yuensid T. ['appuot B 1631 rogy. A
3Haku > (Oounble WM paBHO) U < (MEHbLIE WJIM PaBHO) — 3HAKU HECTPOTUX
HepaBeHCTB BBeN (paHiy3ckuil maremaruk I1. Byre B 1734 rony.

3Hak |x| MOZYJISl YMCJIa X TPEAJIOKHUI HM3BECTHBIM HEMELUKHH MaTeMaTHK
K. Beiiepmirpacc B 1841 romy.

CounHenusa maremMaruueckoro conepxkanuss u3 JlpesHero Erunra u
Bapunona, pomenmue A0 HAIUX AHEH, CBUAETENBCTBYIOT O TOM, YTO YXKe
C IPEeBHUX BpEeMEH OBIIM H3BECTHHI HEKOTOPHIE CIOCOOBI MPUOTMKCHHBIX
Borunciennii. 4000 net Haszaxm yueHble BaBuioHa cocTaBisuin TaOIUIIBI
YMHOKEHUSI, KBAAPAaTOB U OOpaTHBIX BEJIMYMH HATypaJbHBIX YUCEN, & TAKKE
TaOMUIBl KBAApPAaTHBIX KOpPHEW W3 HATypalbHBIX UYHCET, B KOTOPBIX ObUIM
HaWJeHbl UX TMPHUONMKEHHBIC 3HAYCHUS.

[TpnbnuxeHHble METO/BI U3BJIECUEHUSI KOpHEW 2-W M 3-il cTeneHu 3HalIM B
HpesueM Kurtae u Cpenneir Azum.

Vuensie CamapkaH/ICKON HayuyHOM LIKOJIBI YyrOeka COCTaBIIsId YTOUHEHHBIE
acTpOHOMUYECKHE TaOIMILB! (3UDKU), AJIsl YeTo UMHU ObUIM pa3paboTaHbl HOBbIE
CTIOCOOBI PUOIMKEHHBIX BEIYUCICHUN. BUIHBIN MaTeMaTHk akageMuu Yiayroeka
[usic an-lun Jxammua an-Kamm B cBoeM ,,Ipakrate 00 OKpyKHOCTH' Hamiemd
3HAYEHUE YHCJIA T C CEMHAIUATbi0 BEPHBIMHM 3HaKaMH TOCIE 3alsTOM.
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“-;l Hpaxnmecnme H MEKIPEIMETHBIC 3ada4u

PaccMOTpuM HECKONTBKO 3a/ad, NMPUBOAANIMX K PEIICHUIO HEPABEHCTB,
WM CHUCTEM HEPaBEHCTB.

330. 4 xypra U 5 neTylIKOB Ha najoyke aemesne 225 cymoB. A 3 KypTa u
2 nerymka jgopoxe 120 cymos.
Yro memesne: 13 xyproB unu 10 merymkos?
A Tlycrs 1 kypr cTonT X cymoB, a 1 merymok — y cymos. Toraa 1o
YCIIOBHIO 3a[a4d TOTYYMM CJICTYIOIIYI0 CHCTEMY HEPaBEHCTB:

4x + 5y <225,
{ 4 (1)

3x+2y>120.
Otkyna
32x+40y <1800,
45x +30y > 1800,

wii 45x+ 30y >32x+40y, 13x—10y > 0.

Cnenosarensno, 13x>10y.
OreeT: 10 nerymkoB aemesne 13 Kypros.
[To3HakoMHUMCSI ¢ T€OMETPUYECKOM TPAKTOBKOHM 3aJaqH.
Kakas wacte miockoctd mpejcrasiser HepaBeHCTBO (1)?
4

1-omy HepaBeHnctBy cuctemsl (1) 4x+5y =225, 1o ectb y=45— 3%
COOTBETCTBYIOT BCE TOYKH IUIOCKOCTH, KOTOPBIE JIEXKAT Hudce STOU

. 3
npsMOH; a 2-oMmy HepaBeHCTBY 3x+2y =120, 1o ectp y=60— 3%
BCE TOYKH IUIOCKOCTH, KOTOPBIE JIEXKAT @bluie ITOM NpsMoit (cM. puc. 35).
[Tepeceuenuem 3TUX NOITYIUIOCKOCTEH, €CIU y4UThIBaTh, 4yTo x>0, >0,
oyner AMNK. Mbl He 3HaeM CKOIBKO TOYHO CTOST KYpPT M IETYLIOK, Ty

e’y Hu300pakaer mrobas Touka (x; y) BHYTpH TpeyroabHuka MNK. A
9TOT TEYTOJIBHUK PacloiokeH Huoice mpamon 13x = 10y, to ectb y = 1,3x.

CnenosarensHo, y < 1,3x, To ectp 13x > 10y. A

1
331. Hasx3amene 6 4acThb yHalluXCs MONy4Ynia OLEHKY ,»YAOBJIIETBOPHTEIILHO,
56% yyammxcsa OLEHKY ,,xopowo*“ u 14 ydyeHukoB ,,0oriuuHo’. Haligure
y y " p y ”
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332.
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AY

Y

y=60-2x
Puc. 35.
o0Iee YUCIO yYAUIUXCH, €CNIM M3BECTHO, YTO YYAIIMXCSH, MOTYyYHBIIHX

OLIEHKY ,,0TIH4HO* Gonbiie 4%, HO MeHble 5%.

A Tlycrs ofmee umcno yuammxcs x. Torxa % YHATORXCA JIONYTIRIIA

« .. 36 14
OICHKY ,,yAOBJIICTBOPHUTCIIbHO H ﬁ= 2—5x YJaluXxcs Mmojryduiia OUCHKY

,Xopomo®“. Obmee 4UCIO yYalMXCAd JOJDKHO JEIUTHCS W Ha 6, ¥ Ha

25, cnepoBarenbHo, x =6:25-n=150-n, rne n — HaTypaabHOE YHCIIO.
[To ycnoBuio 3aauu 4MCIO ,,0TIMYHUKOB® YOBJIETBOPAET HEPABEHCTBY
0,04x <14 <0,05x .

IToncraBuB x=150-n, HakigeM 6n<14<7,5-n,T0 €ecTh n=2.

Oreer: 300 ygamuxcs. A

B n1Byx xopobkax Haxoautcs Gonee 29 onuHakoBBIX H3zenui. Eciu
U3 mepBOM KopoOku yOpaTh 2 W3Aenus, TO B HEH OCTAHETCA H3Je-
aui B 3 pasa Oonbine, 4eM BO BTOpoH KopoOke. PazHocTh Mexay
YTPOEHHBIM YHCJIOM H3/EJIUH B MEPBOM KOPOOKE M YABOCHHLIM YHC-
J0M u3jenuid Bo BTOpoid kopobke menbme 60. Ckonbko u3genuil B
KaxJ0i kopobke?

/A O6o3naunm uncio wm3zenuii B nepBoi KopoOke 3a X, a 4HCIOo
M3/IeTTMHA BO BTOPO# KopoOke 3a y. Torma mo yclOBHIO 3aJa4H MOTYIHM
CJICAYIOLIYI) CHCTEMY HEpPaBEHCTB:




x+y>29,
=23,
3x—2y<60.

[Tepenmmenm ee ciemyromuMm obOpazom:

x>29-y,
x>3y+2, (1)
20+§y -2
OTKyna IpUXOAMM K HEPaBEHCTBAM:
20+§y>29—y, (2)
20+3y>3y+2. 3)

27 54
U3 (2) momyynuM HEpPaBEHCTBO y>—<, am (3) HepaBeHCTBO ¥<T-
i
7
YHCIIO, TO OHO MOXET paBHAThCS WK 6, uiu 7. Ecmu y =6, T0 cucremy

2 2 5
CnenoBartenbHo, ?7 <y<*=— wm 5g <y<T7 = Taxk xax y — HaTypajibHOE
(1) MoxHO 3amucath B BHJE:

20,
x> 20,
x<24

Ho He cymiecTByeT HaTypajabHOIO X, YAOBJIETBOPSIOLIErO 3TOM CHUCTEME.
CnepoBarensHo, y=7. Torga u3 (1) nonydaem cucremy

x>22,
x>23,

2
x<24§.

DTOM CHCTEME YJOBIECTBOPACT CAMHCTBEHHOE HATypaJlbHOE YUCIIO Xx = 24
OreeT: B mepBoit kopobke 24, a BO BTOpor 7 H3MENHH. A
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333. B mByx kxopobOkax Bmecte Oonee 27 nperaneid. Ecnu u3 BTOpoil KOpoOKH

yopath 12 geraneii, To 4ucio JeTalned B mepBod KopoOke Oymer Oosee
yeM B 2 pas3a Oojbllle 4uCiIa JeTajiedl Bo BTOpoi kopoOke. Ecim xe
yopars 10 nmeraneit u3 mepBod KOpPOOKH, TO YUCIO JeTalled BO BTOPOM
KopoOke Oymer Oosee yeM B 9 pa3 Oonblie yucna aetanedl B MEpBOM
kopoOke. CKoJbKO jeTaneid Obul0 B KaKAoH KopoOke?

334. Ilepswiit 3aBox 3a 1 meHp misroraBnuBai He Oonee 950 uznenuii. Bropoit

132

3aBOJI CHayalia u3rortasiuBail 95% Toro kKonuvecTBa, 4TO BBITYCKAall
nepBel 3aBoA. [lociae yCTaHOBKM HOBBIX CTaHKOB BTOPOW 3aBOJ
YBEJIMYWI NPOU3BOJACTBO Ha 23% OTHOCUTENBHO MEPBOTO 3aBOJA, YTO
coctasmiio Oosee 1000 w3nmenuit B neHb. CKOABKO W3AETHUA B JIEHB
M3TOTaBIMBAJ KaXJbld 3aBOJ 10 TOr0, KaK BTOPOM 3aBOJ yCTaHOBUJI
HOBbIE CTaHKU? Yucno M3AeIud BBIPAXKAETCS HATYpPAJbHBIM YHUCIIOM.
YA\ [Tycts mepBbIil 3aBox 3a | JgeHb M3roTaBauBaeT x u3aenui. Torma

o 95x
BTOpOI/I 3aB0OJI CHa4daJia U3roTaBJINBaJl m a IToCJIC YCTaHOBKI/I HOBBIX

b

95x 23x
CTAaHKOB CTaJI U3rOTaBIMBATh |——+——

100 100
3a/1a4d MOJyYHUM CJIEAYIONIYI0 CHCTEMY HEPAaBEHCTB:

u3nenuil. CoracHo yCIOBHIO

x<950,
95 L 23X 1000.
100 100
8472 < x <950
Otkyna 59 = : (1)
95x 23x
Ho uncna 100 " 100 JIOJKHBI OBITH HATYPaJbHBIMHU, TO €CTh X JOJDKECH

obrTe paBen 100. B mpomexyTke (1) Tompko uwucmo 900 menutcs Ha
100. CnenoBarenbHO, mepBbId 3aBoj 3a | geHb uaroraBiuBan 900
U3IeTMiA. A BTOpPOW 3aBOJ 10 YCTAaHOBKH HOBBIX CTAHKOB M3TOTaBIUBAJ

95 B y
00° 900 =855 wuznmenui.

OreeT: 900 w3genui u 855 1/131[@11/1171.‘




335. B onHo# xopoOke 3eneHble maphbl, a BO BTOpoi — Genbie. Yucno 3eneHsix
15

WapoB COCTABIAET T4 yacTed yucna Oenbix mapos. [locie Toro kak u3

3 2 .
Kopobok 3abpanu = HacTH 3EJICHBIX MapOB M — HacTH OebIX, B TIEPBOM

kopobke ocrasocs Menee 1000 mapos, a Bo Bropoit 6onee 1150 mapos.
Cxonbko mapoB ObUIO B KaXI0W KOPOOKE IEepBOHAYAILHO?

336. Umerorcs Baronsl rpy3onoabéMuocThio 80 T, 60 T 1 50 T. Ecnu 3arpy3urts
rpy3 B 80-TOHBIE BaroHel, TO | BaroH OCTaHETCSA HE3amoJHEHHBIM. Ecim
3arpy3uTh Ipy3 B 60-TOHBIE BaroHel, TO morpebyercs eme 8 Takux
BAroHOB U | BaroH OCTaHETCS HE3aNOJHEHHBIM. ECIN ke 3arpy3uth rpy3
B 50-TOHBIE BaroHbl, TO MOHAIOOUTCS €Ile 5 TaKUX BArOHOB, U B 3TOM
cllydqae rpy3 3alloNTHUT Bce Baronbl. KakoBa macca Bcero rpysa?

337. Ecnu yyamuxcsi MOCTPOUTH B psAAbl MO § YEIOBEK, TO OAMH D] HE
3anoJHUTCSA. ECiM k€ MX MOCTPOMTH B PSJbl IO 7 4YENOBEK, TO BCE
PAIBI 3aIONHATCSA, HO YHUCJIO PAJOB yBeTWYHTCS Ha 2. Ecnm ygammxcs
MOCTPOHUTH B PAJBI 1O 5 YEJIOBEK, TO YHCIO PAJIOB YBEIHUYUTCS Ha 7 U
OIMH psAx He 3amonHuTcs. Halgure yucimo ydammxcs.

338. 1) Hokaxwure, 4to ac > bd, ecnu a, b, ¢, d — NONOXUTENBbHBIE YUCIIA H
a>b, ¢>d. ]Jlalite 3TOMYy HEPaBEHCTBY '€OMETPUYECKOE HUCTOJIKOBAHUE
U TOSCHUTE Ha PUCYHKE 36.

2) Jlokaxkute, 4TO CyMMa PAacCTOSHHH OT JII00OH BHYTPCHHEH TOYKH
BBINYKJIOTO MHOTOYTOJBHHKA 10 €ro BepUIMH OONbIIe MOoIyIepuMeTpa
3TOr0 MHOTOYTOJIbHHKA.

I Y

d
N7
b a Puc. 36.

—— 4 @ —

339. Ob6wem 60% pactBopa kucioThl paBeH 8 1. B Hero cramu Biausare 20%
pacTBOp KHUCIOThI. CKOJIBKO JUTPOB BTOPOIO PacTBOpa HYXHO BIIMTH,
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340.

341.

342.

v =

4yTo0OBl MOMYYMBIIASACS CMECh MMeENa KOHIEHTPALMIO KUCIOTH He Oonee
40%, vo He menee 30%?

1) bpuraga paboumx wm3roraBnuBaeT 3a 5 aHed Menee 300 meranei,
a 3a 10 gueit 6omee 500 neramer. CKOIBKO AeTaled H3roTaBIHBAj
KaXK/bli pabouuii, ecnu Opuraga cocrosyia U3 8 4EIOBEK C OJAMHAKOBOM
IPOU3BOAUTEILHOCTBIO TpyAa?

2) ABrobyc 3a 8 xomok mepese3 Oonee 185 maccaxupos, a 3a 15 xomok
menee 370 maccaxupoB. CKoIbko MECT B aBTOOyce, €CIH B KaXIOH XOIKe
aBTOOYC TEPEeBO3UII CTOJILKO MMACCAXHUPOB, CKOJIIBKO B HEM UMEETCS MeCT?

[Mocrpoiite rpaduxk GyHKIMM ¥ MO TpaduKy ONpeAeTuTe NMPH KaKHX
3HAYEHHUAX X 3HaYeHUs (QyHKumu: Oonmbme 2; MeHbme —1:

1) y=5x+2; 2) y=2x-6;

3) y=—4x+5; 3) y=-3x-1.

Ha pucynke 37 usobpaxen rpaduk nuHeiHOH (yHkmun y=kx+b.
1) Haiiqure k u b; 3anummTe NMpW TMOMOIIM HEPAaBEHCTBA TE€ 3HAYCHHS
¢bynkuuu y, xoraa 2) x>0; 3) x<0; 4) x>3 5); 7<-2x U peuIuTe MXx.
Pemenus u300pa3uTe Ha YUCIOBOW OCH.

P
Py
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]
I'HIII\IBA : KBAPATHbIE YPABHEHUSA

-------L-------------------

§22. KBAJIPATHOE YPABHEHHME U EI'O KOPHHU ‘

3anaua 1. OcHoBaHME NpsAMOyroibHUKa Ha 10 cM OomnbIie ero BBHICOTEHI,
a mnomank paBHa 24 cm’. Haiiaurte BBICOTY MPSAMOYTOJBHHUKA.

A TlycTs BHICOTa MpPAMOYToJBHHKA X CM, TOTJa €r0 OCHOBAaHHE PaBHO
(x+10) cantumerpos. Ilnomanes dToro mpsmoyroneHHka paBHa x(x+10) cm?’.
ITo ycnosuto 3amauu x(x+10)=24.

PackpsIB ckoOKM U miepeHecs YHCIIO 24 B JIEBYIO YaCTh YpaBHEHUS, TIOMEHSAB
IpH 3TOM 3HAK Ha TPOTHBONOJOXKHBIH, MOTYyYHM CIEIYIOIIEE:

x*+10x-24=0.

JleBy10 4acTb ypaBHEHHMS 1O CBOWCTBY TpPYNIHPOBKHM pPa3jlOXHUM Ha
MHOXUTEIH:

x2+10x—24=x>+12x—2x-24=
=x (x +42)=2(x+ 12) = (*#12)(x—2).

CnenoBarenbHO, ypaBHEHHE MOXKHO 3alMCaTh TakK:

(x+12)(x-2)=0.

OTO ypaBHEHHE MUMEET [Ba KOpHsi x =—12 u x,=2.
Tak xak jnMHa OTpe3ka HE MOXKET ObITH OTPHLATEILHBIM YHCIOM, HCKOMas

BBICOTAa paBHa 2 cM. A
HpH PENICHUH 3TOM 3aJ]a4¥ MBI INOJYYHIIX YPABHCHHUC

x2+10x-24=0,
Ha3bIBAEMOE KBAJIPaTHbLIM.

@ Keaopamnwim ypasnenuem nasvieaiom ypasneHue 6uoa
ax*+bx+c=0, (1)

20e a, b, ¢ — 3a0annvie yucna, a#0; x Heuszsecmuoe.
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Koadduuuentsr a, b, ¢ xBaapaTHOro ypaBHEHUS OOBIYHO HA3BIBAIOT TAK:
a—nepevlil unu cmapwui kodgp@uyuenm, b—emopou rosgpguyuenm, ¢ —
c80000HbBIU YNIEH.

Hanpuwmep, 3 crapmuit xoddpdumuent ypaBHenus 3x’—x+2=0, —1 —
BTOpPO¥M kO3 duIeHT, 2 — cBOOOAHBIN UIIEH.

MHorue 3ajauu MareMaTHKH, (QU3MKH, TEXHUKU CBOAATCS K PEIICHUIO
KBaJIpaTHOTO YPaBHEHHUS.

[IpuBeneM eme npuMepbl KBaJpaTHBIX YpaBHEHMIA:

2x*+x-1=0, 5t>-10¢t+3=0,
x*-25=0, 2x?=0.
[lpn pemeHuM MHOTHMX 3aJad NONY4arOTCs YpPaBHEHHS, KOTOPHIE IpHU

I[NTOMOIITH anre6panqecxnx npeoﬁpaaosarmﬁ CBOJATCA K KBaJIpaTHBIM.

Hanpumep, ypaBHeHHE
2x2+3x=x*+2x+2

NocCJI€ NEpeHOoCa BCCX €ro YWICHOB B JIEBYIO 4YacCThb U IPHUBCACHUSA HO}IOGHBIX
YJICHOB CBOAWUTCA K KBaJApPaTHOMY YPaBHCHHIO

x*+x-2=0.
Janaua 2. Pemute ypaBHEHHE:
x*=64.
A Tlepenecem 64 B 1€ByIO 4acTh, IOJYYMM KBAJIPATHOE ypaBHEHHE:
x’—64=0.
JleBy10 4acTh pa3ioXUM Ha MHOXUTEIH:
(x—8)(x+8)=0.

CrnenoBatenbHO, ypaBHEHHE HMEET /Ba KOpHA: X, =8, x,=—8. A
3ameTuM, YTO MEPBBIit KOPEHb YpaBHEHUA x>=64 SBISETCA apUPMETHIECKUM
KBaJIpaTHBIM KOpHEM duciia 64, a BTOpPOH KOpEHb — IMPOTHUBOIOJIOXHEIM €MY

qUCIIOM:
x, = /64, x, = —/64.
Ot 1aBe GopMynel 0OBYHO OOBEIAUHAIOT B OIHY:

X, = +/64.
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OtBer k 3ajade 2 MOXHO 3amMcaTh TaK X, = +8.

VpaBHeHue x>=64 SBIAETCA YAaCTHBIM CIIy4aeM ypaBHEHHS x’=d, K
KOTOPOMY CBOJMTCH JH000€ KBaJpaTHOEC ypaBHCHHE.

@ Teopema. Ypasuenue x’=d, 20e d>0, umeem 0ea Kopusa:

x=+d, x,=—d.

O Ilepenecem d B IIeBYIO 9acTh YpaBHEHHS:
x*—d=0.

Tak xak d>0, To O onpeaeneHUI0 apUPMETUIEKOr0 KBaJPaTHOTO KOPHS

2
d =(\/¢7 ) . IloaToMy ypaBHEHHME MOXHO INEpENHCcaTb B BHJE:
x* —(Jd)2 =0.

Pa3znoxuB j1eBy10 4acTh ypaBHEHHS Ha MHOXKHTEIH, MOIYYUM:

(x—Vd)(x++d)=0,

OTKY/a, x1=\/3, x2=—\/c7. @

4
Hanpumep, ypaBHeHHE x2:i UMEET KOPHHU x1,2=i\/;=i§;

9
YPaBHEHHE X*=3 MMEET KOpHH X,, = ++/3 ; a ypaBHenne x*=8 uMeeT KOpHH

X, =18 ZE2\2 .

Ecnu npaBasi yacth ypaBHeHHS x’=d paBHa HYIIO, TO ypasHeHue x>=0
umeem 00un kopeHv: x=0. Tak xak ypaBHeHue x’=(0 MOXHO 3amucath B
Buzie x " x=0, TO MHOTAa TOBOPAT, YTO ypaeHeHue umeem 08a PAGHbIX KOPHA:
X, , .

Ecau d<0, mo ypasnenue x*=d ne umeem OeticmeumenvHvix KOpHel,
TaK KaK KBaJpaT ACHCTBUTEIBLHOIO YHUCIIA HE MOXET OBITH OTPHUIATEILHBIM.
Hanpumep, ypaBHeHHe x?>=-25 He HMMEET JCHCTBUTENBHBIX KOPHEH.
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343.

344.

345.

346.

347.

348.
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.Vnpaofcuenu;l

(Yerno.) Kakue u3 criemyromux ypaBHEHUH SIBISIOTCS KBaJIpaTHBIMU?

1) 5x2—14x+17=0; 2) §x2+4:0;
3) —7x2—13x+8=0; 4) 17x+24=0:
5) —13x*+26=0; 6) x*—x=0.

(YctHo.) HazoBute ko3dduumeHts! u cBOOOTHBIA UI€H KBaJIpaTHOTO
ypaBHEHHUS:

1) 5x2—14x+17=0; 2) 72— 13x+8=0;
3) §x2+4:0; 4) x2+25x=0;
5) —x2+x+§:O; 6) —x*—x=0.

3anuimuTe KBagpatHOe ypaBHeHHWE ax?+bx+c=0, eciu WU3BECTHBI €ro
K03 hUTTUEHTHI:

1) a=2,b=3,c=4, 2) a=—1,b=0,c=9;
3) a=1,b=-5,c=0; 4) a=1,b=0,c=0.

HpI/IBe)II/ITe HaHHBIC YPAaBHCHHUA K KBaJPATHBIM:

1) x(x—3)=4; 2) (x=3)(x—-1)=12;

3) 3x(x =5 =x(x+1)—x’; 4) 7(x* =1)=2(x+2)(x —2).
Kakue w3 uucen -3, -2, 0, 1 sBIgOTCS KOPHSAMHU ypaBHEHUS?

1) x> =9=0; 2) x> —x=0;

3) X’ +x—6=0; 4) x> —5x+4=0;

5) (x—D(x+2)=0; 6) (x+1)(x—3)=x.

(YerHo.) Ckosibko KopHeH nmeeT ypaBHenue x>=36? Hainute ux. Kakoit
U3 HUX SBIsETCS apudMETHYEeCKUM KOopHeM u3 367




349. (YcrHo.) Pemnte ypaBHeHuME:
B =1 2) x*=09; 3) x* =16; 4) x* =25
5) x> =100; 6) #'=0; 7) x* =49, 8) x*=64.

350. Haiigute KOpHU ypaBHEHHSA:

2. %, 216 2 _ 17, 2 __nla
) =2 2) X=g 3 A=1l 4 =2
5) x2=5: 6) x2=13; 7) x2=j—§; 8) x=10.
351. Pemmurte ypaBHEHHE:
1) ¥*—49=0; 2) ¥*—121=0; 3) %f:o;
2
4) T=0, 5) x*4+9=0; 6)ax* +12=0.
352. PemmuTe KBajgpaTHOE ypPaBHEHHE, DPa3JIOKHB €ro JIEBYK 4acCTh Ha
MHOXHTEJIH:
1) x¥*—x=0 2) x*+2x=0; 3) 3x* +5x=0;

4) 5x* —3x=0; 5) xX*—4x+4=0; 6) x*+6x+9=0.

§23. HEIIOJIHBIE KBAJIPATHBIE YPABHEHUS U ’

KBajgpatnoe ypaBHeHHe ax’+bx+c=(0 Ha3BIBAIOT HENOMHbIM, €CIH XOTA
Obl oMH U3 KOID(UIMEHTOB b WIM ¢ PaBEH HYIIO.
CreioBaTeNbHO, OHO MOXET UMETh OJMH M3 CIEAYIOIMX BHIOB:

ax’* =0, (1
ax* +¢=0,c=0, 2
ax’ +bx=0,b=0. (3)

Hanomaum, 4ro B ypaBHenusx (1), (2), (3) koagppuyuenm a ne moxcem
PABHAMbCA HYIIO.

[TokaxkeM, KaK pemIAIOTCA HEMOJHBIC KBAJPATHHIC YPaBHCHHUA.
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3apgaua 1. Pemmmre ypaBHEHHE:

5x%=0.
/\ Pasnenne o6e wactH ypaBHEHHS HA 5, MONY4HM
x2=0,
otkyaa x=0. A
Japnava 2. Pemure ypaBHEHHE:
3x2-27=0.
A\ Pasgenus obe wactnu ypaBHEHHUs Ha 3, MOMYYHM:
x*-9=0.
OT0 ypaBHEHHE MOXXHO 3aIlMCaTh TaK:
x?=9,

OTKyaa X, ==%3. A

3anaua 3. Pemmure ypaBHEHHE:
2x2+7=0.

A ypaBHCHHC MOXHO 3aIMcCaTb Tak:

DT0 ypaBHEHHE HE MMEET JACHCTBHTENLHBIX KOpHEH, Tak Kak x” > () s

M000r0 JEHCTBUTEILHOIO YHCIIA X. A

3Janaua 4. Pemute ypaBHCHHE:

=3x2+5x=0.

/A Pa3snoxuB N€BYI0 YacTb YPaBHEHHMS HAa MHOKHTENH, MOTYHHM:
x (-3x+5)=0

5
orkyna: x, =0,x, = %
0 > A
TBeT: x,=0, x,==.
3
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Ynpancunenusn

Pemmure ypaBuenue (353-357):

353. 1) x*=0; 2) 3x*=0; 3) 5x*=125;
4) 9x* =81, 5) 4x2— 64 =0; 6) x*—27=0;
7) 4x* =81 8) 0,01x> = 4; 9) 0,04x2=16.
354. 1) x> = 7x=0; 2) x* + 5x=0; 3) 5x* =g
4) 4x* =0,16x; 5) 9x* —x=0; 6) 9x* +1=0;
7 x*—3x=0; 8) 0,1x* - x =0; 9) 16x* +3=0.
355. 1) 4x*—169=0; 2) 25—16x*=0; 3) 2x>—16=0;
% A 2 1, 3 wEkL,
4y 3x =15 5) 2x° =23 6) 3x" =533
7) 3x% =27; 8) 4x® = 64; 9) l%x2=4.
x2-1 : 9—x% oo _x*-5,
356. 1) ——=5; 2) ——=1 3) A==
_9x*—4 16— Wy, _ 26
4 3=——; 5) <=8 6) 5="—".

357. 1) 3x* 4+ 6x=8x*—15x;
3) 10x + 7x* =2x* <+ 8%;

2) 17x* —5x=14x*+ Tx;
4) 15x+9x*> =7x* +10x.

358. Tlpum xakux 3HAYEHMAX X JaHHBIE ApoOW OyayT paBHBI:

1) 4x* —3x u x2+5x; 2) 3x2+7x u 7x2—5x?
3 2 4 3

§24. ®OPMYVJIbl H

XOXKJEHUS KOPHEN KBAJIPATHOI'O
HV ! : - A

~ X 4:,,., U3 \N 48

Jlnst penieHuss KBaJpaTHLIX YPaBHEHUH NPUMEHSETCS Memoo 6bl0eleHUs.
nonnozo keaopama. IlosSICHUM 3TO Ha TIpEMepax.
3agaua 1. PemmuTe KBafipaTHOE YpaBHEHHE:
x*+2x-3=0.
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A TIpeo6pasyeM 3TO ypaBHEHHE TaK:

x24+2x=3,
x242x+1=3+1,
(x+1)>=4.

Crnenosarensho, x+1=2 wm x+1=-2, orkyna x =1, x,=-3. A

Penrasi ypaBuenue x*+2x—3=0 Mbl npeoOpa3oBaiu €ro Tak, 4To B JIEBOH

9acTH TONYYHICS Keéaopam O08yyiena, mo ecmv noanviii kéaopam (x+1)%, a
€ro TpaBas YacTb He COO0epicum Heu38ecmHozo.

Janaua 2. Pemmmre ypaBHEHHE:
x*+6x—7=0.

A TIpeo6Gpasyem 310 ypaBHEHHE TaK, 4TOOBI B €TI0 JEBOH YAaCTH MOMYYHJICS
TIOJIHBIA KBajIpar:

x> +6x=17,
x*+2-3x=17,

X +2:3x4+3%=7+3%
(x+3)* =16.

[Toscaum 3TH TpeoOpa3oBanus. B BepaxkeHHm x’+6x TepBoe ciaraemoe
— KBaJIpaT 4YHCJa X, a BTOPOE CllaraéMoe — YBOCHHOE NMPOM3BEAECHHE YHUCEN X

u 3. [TosToMy Ui NONYy4YEHUS B JIEBOM YacCTHU YPABHEHHUS KBaJpaTa JABY4WIEHA,
2
HY)XHO npubaButh K o6euMm ero yactsam 3.

PemmuB ypaBuenue (x+3)*=16, monyunm x+3=4 win x+3=-4, orkyaa
x, =1, xf==N

3agaua 3. Pemmre ypasuenue 4x° —8x+3=0.
A 4x* —8x=-3,
(2x)? —2-2-2x=-3, (2x)* —2-2-2x+4=—3+4,
(2i—2) =1, 2 -2 =1Hin 2%x—2=—1,
3 1
xl=5, Xy 25 A
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3angaua 4. Pemure ypaBHeHue x’+5x—14=0.

A x+5x=14, @ +23x+ B=144 8

2
5 81 5 9
— = — —::*:—
9 5 9 5
N=3—3=bn=—y—y=—7 A

Beime ais pelmieHuss KBaJpaTHBIX YpPaBHEHUH ObUl NPUMEHEH METOJ
BBIJICNICHHS MIOJTHOTO KBajpara. [[pUMEHHM 3TOT METOA IS BHIBEACHUS (hOPMYIIBI
IUI PEHICHUs KBaJpaTHOTO ypaBHCHMSA B OOIIEM BHJIE.

PaccMoTpuM KBaJipaTHOE ypaBHCHHC B 0OmICM BHJAE:

2
ax" +bx+c=0, roe a#0.
PasnenuB o6e 4acTH ypaBHEHHS Ha @, TIOJYYHM KBaJpaTHOE yPaBHEHME

P+2x4=0,
a a

[Ipeobpa3yeM 3T0 ypaBHEHHE TaK, YTOOBI B €ro JICBOW YacTH IOIYIHIICH
nonHbIU Keadpam:

2 2
x2+2x:——£., x2+2ix+(-b—) =_£+(‘b_) ’
a a 2a 2a a 2a
b g b*—4ac
(x+ 20) o (1)

Ecmu b* —4ac>0, 10

=l

Otkyna
b Vb*—4ac b Vb%—4ac
PERLISATIR P LI .
2a 2a ’ 2a 2a
HIIN
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)

X2

_ —b+\b*—4ac |
o 2a )

@opmyny (2) Ha3bIBAIOT opmynoi KopHel Keaopamnozo ypagneHus oowe2o
guoa.

Breipaxkenue D =b?—4ac Ha3BIBAOT OUCKPUMUHAHMOM KBaJAPaTHOTO
ypaBHeHus ax*+bx+c=0. U3 dopmyns (2) creayer, uToO KBaJpaTHOE
ypaBHEHHE:

1) umeer j1Ba pasnuYHBIX KOPHS X, W X,, X, 7#X,, eciu D>0;

2) WMeeT 1Ba paBHBIX KOpHs X, =x,, ecin D=0;

3) He uMeeT AEHCTBUTENBHBIX KOpHEH, eciu D<0.

3Jagauva 5. Pemwute ypaBHEHHE:
65> +%—2=0.
A 3nece a=6, b=1, c=2 u D>0, T0 ecTh YpaBHEHHE MMEET JBa KOPHA.
[To dpopmyne (2) Haiigem 3TH KOPHH:

. =—1im=—1im=—1i7
1.2 2:6 12 12: ?
OTKyZa
-1+7 _ 1 -1-7 2
i~ Y, 22T T3
OTrBeT: x,=%, x2=—§. &

3agaua 6. Pemmre ypasmenne 4x’ —4x+1=0.

A 3nece a=4, b=—4, c=1 u D=0, T0 ecTh YpaBHEHHE UMEET J[Ba PaBHBIX
kopus. Ilo dopmyne (2) naxomum:

B 4ﬂ:,/42—4-4-1 40

1
X, = =
1,2 2.4 8 2

OTrBeT: x=%. A

Ecnu npaBas wacth paBeHcTBa (1) oTpuuaTenbHOE YUCIO, TO €CTh
D=b*-4ac<0, to paBenctBo (1) He MOXeT OBITH BEPHBIM HH IIPH KaKOM
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JEUCTBUTEIBHOM X, TaK KaK €ro jeBas 4acTb HeorpuuarensHa. [lostomy, ecnu
D=b’-4ac<0, mo xeadpamnoe ypaeHenue

ax’ +bx+c=0
He umeem OelcmeumenbHulX KOpHeu.

3agaua 7. Jokaxure, 4T0 ypaBHeHHE x’—4x+5=0 He umMeer
JEHCTBUTEIBHBIX KOPHEH.
A 3necy a=1, b=-4, c=5,

D=b’ —dac= (-4 —4:1.5=—4<0.

CHCIIOB&TCJH:HO, AJaHHOC YpaBHCHUE HE UMECT JIEUCTBUTEIIbHBIX KOpHeﬁ. A

3agmaua 8. Pemmre ypasnenne 2x> +3x+4=0:
A Tlo dopmyne (2) HOIyYHM CIELYIONIEE:

_ -3+9-424
xl,z— 77 3

Yucno, crosiee moj 3HAKOM KBaJpaTHOTO KOPHSA, OTPHLATENIbHO:
9-4.2-4=9-32<0.
OTBeT: ypaBHEHHE HE MMEET JeHCTBHTENbHBIX KopHei. A
Yro6sl yOeauThCs, YTO YpaBHEHHE HE HMMEET JCHCTBUTEIBHBIX KOPHEH,
JOCTaTOYHO OBUTIO OBl BBEIYUCIMTH AMCKpUMHUHAHT D=b*—4ac=-23<0.

Henonuble KBajipaTHbIE YpaBHEHHS TAKXkKe MOXHO pewars 1no gopmyne (2),
OlHaKo ymoOHee MoJib3aBaThCS NMPHEMaMH, PacCMOTPEHHBIMH B §23.

Ynpasucunenun

359. Haiiaure Takoe MONOXKUTEIBHOE YUCIO m, YTOOBI JaHHOE BLIPAXKEHHE
ObUIO KBaJpaTOM CyMMBI WJIM Pa3HOCTH:

D) x* +4x+m; 2) x* —6x+m; 3)x* —14x+m;
4) x* +16x + m; 5) x> + mx +4; 6) x> —mx +9.
360. PemuTe ypaBHEHHE METOAOM BBIJCIECHHS IIOJIHOTO KBajpara:
Dx*+4x—5=0; 2)x* +4x—12=0;
3)x* 4+2x—15=0; 4)x* —10x +16=0;
5)x* —6x+3=0, 6) x> +8x—7=0.
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Pemnre ypaBnenue (361-363):

361. 1) 9x* +6x—8=0; 2) 25x* —10x—3=0.
362. 1) x> —5x+4=0; 2) x*=3x—10=0.
363. 1) 2x* +3x—5=0; 2) 552 —7x—6=0.

364. Boruucnure 3HaueHue BhIpaxkeHuss D = b* —4ac, ecnu:
1) a=3,b=1c=—4 2) a=3,b=-0,2,c=-0,01;
3) a=7,b=—6,c=—45, 4) a=—-1,b=5,c=1800.

365. Pemnre KBaJpaTHOE ypaBHEHHE:

1) 2x* 4+ 3x+1=0; 2) 2x° —3x+1=0;
3) 2x° +5x+2=0; 4) 2x* —Tx+3=0;
5) 3x* +1lx+6=0; 6) 4x> —11x+6=0.

366. Ilpu KakuX 3HAYEHUSAX X 3HAYEHHE BBIPAKCHUS PABHO HYIIO:
1) 2x*> +5x—3; 2) 2x* —Tx—4; 3) 3x* +x—4;
4) 3x* +2x—1; 5) x* +4x-3; 6) 3x” +12x+10;
7) —2x* +x+1; 8) —3x° —x+4; 9) 6x> —5x+1?
Pemte xBagpatHoe ypaBHeHue (367-368):

367. 1) 9x* —6x+1=0; 2) 16x° —8x+1=0;
3) 49x° +28x+4=0; 4) 36x° +12x+1=0.

368. 1) 2x>+x+1=0; 2) 3xP —x+2=0;
3) 5x* +2x+3=0; 4) x> —2x+10=0.

369. He pemas cienyrouie ypaBHEHHS, ONpPEIEIUTE, CKOJIbKO KOPHEW OHHU
UMEIOT:
1) 2x* +5x—7=0; 2) 3x* —Tx—8=0;
3) 4x’ +4x+1=0; 4) 9x* —6x+2=0.
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Pemnre ypaBuenue (370-372):

370. 1) 7x° —6x+2=0; 2) 3x* —5x+4=0;
3) 9x* +12x+4=0; 4) 4x* —20x+25=0;
5) 4x* +12x+9=0; 6) x*—3x—4=0.
371. 1) 6x> =5x+1; 2) 5x* +1=06x;
3) x(x—=1)=72; 4) x(x+1)=>56;
5) 2x(x+2)=8x+3; 6) 3x(x—2)—1=x—0,5(8+x7).
372 1) XA3x_ a7 2) S LY
2 4 7 ’
2x% 4 x 2—3x_x2—6' X4x  3-7x
3) 3 - 4 6 ° 4) T—T:O,&
373. Pemmnte ypaBHEHHE:
1) 5x* —8x—4=0; 2) 4x” +4x—-3=0;
3) 8x* —6x+1=0; 4) 5x* —26x+5=0.

374. Pemnrte ypaBHEHHE METOJIOM BBIJECJICHHS IOJHOTO KBajpara:

1) x? —16x+ 48 =0; 2)x* —7x—18=0;
3) x> —15x+56 =0; 4)x* +12x+27=0;
5)x? —11x+28=0; 6) x> —11x+18=0;
7) x> +10x+21=0; 8)2x? —5x+2=0;
9) x* —21x +20=0; 10) x> —6x —55=0;
11)3x* —x—70=0; 12) x* —100x 499 = 0.

VYpaBHeHue ax® +bx+c=0 TaKKe MOKHO pEIINTh, BBIACIUB IOJIHBIH
KBaJpaT, yMHOXas 00e ero yacTu Ha 4a:
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4a*x* + dabx + 4ac = 0,
(2ax)2 +2-2ax-b+b* +4ac—b* =0,

(2ax + b)2 —=b% _4ac, otkyna, 2ax+b=+\b*-4ac.

_ —b+\b*—4ac

Torna, X, = >

IIlpumep. Pemure ypaBHeHUE 10x* +13x —3 =0, BBLICIUB TOJHBI
KBajlpaT MPUBEICHHBIM BBINIE CIIOCOOOM:

A10x* +13x—3=0, 40-10x> +40-13x—3-40=0,
2 2 2
(20x)" +2-20x-13+13* —13* —3-40 =0,

(20x +13)° =169 +120, (20x+13)’ = (17)*; 20x+13=+£17;
_—17-13 =30 3

17413 4

1
2. X, = = = .
M= T20°s 2T 20 20 2

3
cx=->. A

OTBeT: x=

| —

375. Pemmre ypaBHEHHE NPUBEACHHBIM BBHILIE CIIOCOOOM:

1)12x* —7x+1=0; 2) 6x* +5x+1=0;

2
4)’1‘_2_Lx—1=0.

3)8x> +7x—1=0; 2

Q Kyb6, pebpo xomopozo pasno 3 cm, noxkpacuiu 6 KpacHul

S W

yeem, 3amem €20 paspesanu na Kybuxu c pebpom 1 cm. Ckonvki

-~

No 4 |xybuxos umerom mpu xpacmuvie zpanu? /lse kpacuvie zpanu

Oony kpacuywo zpanv? He umeiom kpacnou zpanu?




§25. TEOPEMA BHMETA. PA3JIOJKEHME KBAJIPATHOI'O
WHBIE

@ VYpaenenue euoa
x>+ px+q=0 (1)
HA3b16aI0M NPUGCOCHHBIM KEAOPAMHBIM YPAGHEHUEM.

B sToM ypaBHeHuu ctapmuii koddduuuent pasen exunune. Hampuwmep,
ypaBHCHHE

¥ —3x—4=0
SIBJISICTCS NPUBEICHHBIM.
@ PasnenuB o0e yacTh mo60ro KBaApaTHOrO YpaBHEHHS
ax* +bx+c=0

Ha a#0, MoxHO mpuBecTd ero k Bumy (1).

2
Hanpumep, nenenuvem ypasenuss 4x° + 4x —3 =0 nHa 4, MOXHO IPHUBECTH
ero K BHIY:

2 3
x+x——=0.
§ B
HalizeM KOpHM NpuUBEAEHHOTO KBajapaTHoro ypaBHenus (1). [lis storo

BOCTONIb3yeMcs (opMynoi KOpHEH KBaJpaTHOro ypaBHeHHs ofmiero Bujaa
2 v
ax" +bx+c=0, To ects Bocmons3yemcs (HopMmyon

_ —b+\b* —4dac @

x],z 2a

Ecim B ypaBHeHun obmero Bua a=1, b=p, c=g, TO NOITy4UM TIPUBEICHHOE
KBaJIpaTHOE ypaBHEHHE

x*+px+q=0.

[ToaToMy U1t MPUBEJEHHOTO KBAJAPaTHOrO ypaBHeHUs (opmyrna (2) npuHHMaeT
BHJL:
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501041

na=—24(2) ~q ®)

@opmyny (3) Ha3BIBAIOT (hopmynol KopHel npueedeHno20 KeaopamHozo
YpasHeHus.

@opmynoii (3) ocobeHHO y10OHO MONIB30BaTHCA, KOTZIa p — YETHOE YHCIIO.

Hanpumep, pemmnm ypasaenue x’—14x—15=0.

A Tlo dopmyne (3) Haxomum:

X, =T+/49+15=7+8.

Orser: x,=10..x,=-1. A
Jlis npUBEIECHHOTO KBaJpPaTHOrO YPaBHEHHS MMEET MECTO TEOpeMa:

@ Teopema Buera. Ecau x, u x, Kopnu ypasnenus
x’+px+q=0,

Mo umeiom Mecmo paseHcmea
Xt ==p;
X,"x,=q,

mo ecmb CymMMa KOpHell NPUGEOEHHO020 K6adpammnozo ypasHeHus

pasna emopomy koigpuyuenmy, 63amomy ¢ 06pamHbimM 3HAKOM, a
npouseedenue KopHeu pagHo c60000HOMY HUlIEH).

O Io dopmyne (3):
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[TouneHHo CkiajbiBas 3TH PAaBEHCTBA, MONYYUM X, +x,=—p. [lepeMHOKHUB
3TU paBEHCTBA MO (opMmyne pPa3HOCTH KBAJparoB, MOTYYHUM:

RO RURCREE

Hanpumep, ypasnenue x*—13x+30=0 umeer xopru x, =10, x,=3; cymma
ero kopue# x,+x,=13, a mpousseaenue Kopuen x, - x,=30.
OtmeruM, 4TO Teopema Buera BepHa M B TOM cCiydae, KOIja KBaJpaTHOE

YpaBHCHUEC HMECT JBa PaBHBIX KOpHA X, = X, = —ﬁ.

2
Hanpumep, ypaBrenue x*—6x+9=0 umeer aBa paBHBIX KOPHA X, =X,=3;
MX CyMMa x +x,=6, a mpousBeneHue X, -x,=9.

3apaua 1. Onua u3 xopHeH ypaBHeHus x’+px—12=0 x,=4. Haiinure
k03hDUIUKEHT p ¥ BTOPOH KOPEHb X, ITOTO YPABHEHHS.
A Tlo teopeme Buera:

x -x, =—1248+x, =—p.
Tax kak x,=4, 10 4x,=— 12, orkyaa x,=-3,

p=—(x+x)=—(4-3)=-1.

Orser: x,=-3, p=-1 A

3anaua 2. CocraBbTe NpUBEICHHOE KBaJpaTHOE yPaBHEHHE C KOPHAMHU
x=3, x,=4.

A Tak xak umcnma x,=3; x,=4 — kopHM ypaBHeHus x’+px+q=0, To mo
teopeme Buera p=—(x, +x,)=-7, g=xx,=12.

Oreer: x*~7x+12=0. A

3Jagaua 3. OguH u3 KopHEH ypaBHEHHS 3x*+8x—4=0 MOITOXKUTEIBHBIN.
He pemasi ypaBHeHue, onpeenuTe 3HaK BTOPOrO KOPHS.

/A PasnenuB obe 4acTH ypaBHEHMS Ha 3, MOTYYHM:

2 8 4
x*4+-x——=0.
+3 3
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4
IIo Teopeme Buera xx, = —§< 0. ITo ycnosuio x,>0, cnexosarensHo,
x,<0. A

IIpu pemeHUM HEKOTOPBIX 3ajJad NPUMEHSIOT CIEAYIOIYI0 TEOpeMy,
obpamuylo meopeme Buema.

@ Ecnu uwucna p, q, X, X, maKoest, 4mo
x|+xz=_p’ xl'x2=q) (4)
mo 4ucia xI u xz Kopru keaOpamuozo YPABGHERUA

xX+px +q=0.

O TloxcraBuM B 7eBy0 YacTh ypaBHEHHS
x*+px+q
BBIpaXXeHHE —(x, +X,) BMECTO p W TPOM3BEJIEHHE X, ' X, BMECTO ¢. B pesynsrare
MOTYyYUM CIEIYIOIIEe BhIPaXKCHHE:
X+ px+q=x"—(x +x)x+xx,=
= x> —x X — X, x+ X%, = x(x — %) — x%,(x — x,) =
= (x—x)(x—x,).

Taxum obpa3oM, ecilu 4HUCIa p, g, X, M X, CBA3aHBl COOTHOIEHHAMHU (4),

TO O/ 6cex X BBINOJIHAETCA PaBEHCTBO

2
X+ px+g=x—x)(x—x,),
U3 KOTOPOrO CIEAYET, YTO X, ¥ X, KOPHH ypaBHECHHUSA x2+px+g=0. O
Hcnone3ys Teopemy, obpatHyio Teopeme Buera, nuHOrIa MOXXHO no0b6opom

HAWTH KOPHHM KBaJPaTHOTO ypaBHEHUS.
3Janaua 4. IlogbopoM HaliauTe KOPHU YpPaBHEHUS

x2=5x+6=0.
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A 3necs p=-5, g=6. Tlonbepem aBa umcna X, U X, TaK, 4TO0bI
X, +x, =3, xx, =6.
3ameruM, 4to 6=2-3 u 2+3=5, no Teopeme, obparHoit Teopeme Buera,
noJiy4aeM, 410 x, =2, X, =3 — KOPHH YPaBHEHHs
X-5x+6=0 . A

2
3anaua 5. Cokparure apobp % .
X

A PaznoxuMm guciauTens le06PI Ha MHOXHTCIIH:

X —x—12=x"—4x+3x—12=

=x(x—4)+3(x—4)=(x—4)(x+3).
CnemoBarennpHO,

x°—x—12 _G=HeHY) A
x+3 x+3
Yacto MHOrowieH ax?+bx+c Ha3bIBalOT mpexuneHom, 3uech a#0.
IIpu pemenun 3aj1a4u 5 TpexwieH x’—x— 12 ObUI pa3iokeH HA MHOXHUTEIH
METOZIOM IPYNIUPOBKH. Ero MOXXHO OBUIO pa3snoXUTh HA MHOXHTEIH, UCTIONb3YS
CIICAYIOLIYIO TEOpeMY.

O

Teopema. Ecnu X, U X, — KOpHU Kéadpammnozo ypasHeHus
ax’*+bx+c=0, mo npu ecex x:

|ax2+bx+c=a(x—xl)(x—x2).| (5)

O TIIpeobpasyem mpasyio uacts paseHcTsa (5):

a(x_xl)(x_xz):axz_ax'xl_ax'x2+ax1x2: (6)

2
=ax” —a(x, +x,)x+ ax,x,.
Tax kak x, U x, KOpHM ypaBHeHHs ax’+bx+c=0, TO €CTb ypaBHEHHS,
b c
x*+=x+==0, 10 no Teopeme Buera
a a
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b c
X +x,=——, XX, =—
1 2 a’ 172 a’

oTkyna a(x, +x,)=—b, axx, =c.

TTofCTaBIIsAs 9TH BBIpaXKeHHs B paBeHcTBo (6), moxyanm dopmyry (5). @

Dopmyna (5) noseonsem paznodxcums Keaopammuwvlii mpexuien ax®+bx+c
Ha JUHelHble MHOMCUMENU.

2% +5x-3

2

Jagaua 6. YnpocTuTe BbIpaXKeHHE o
X —X—

/A Pa3znoXuM Ha MHOXHTEIH UHCITHTENb M 3HAMEHATeNh APOOH.
1) YpaBuenue 2x*+5x—3=0 uMeer aBa KOPHS:

[Io nmoxazanHOW TeopeMme

20 4 5x =3 =2(x — 3)(x+3) = (26 - 1)(x +3)

2) Vpapnenue x’—-x—12=0 umeer kopuu x,= -3, x,=4. Ilo nokasanHoi
Teopeme x2—x—12=(x+3)(x—4).
Takum oOpazom,

20 4+5x=3  (2x—1)(x+3) _ 2x—1 A
2 —x—12 (x+3)(x—4) x—4

Ynpaoxcnenuan

376. Pemnre mpuBENEHHOE KBAJIPATHOE ypaBHEHUE:

1) x> +4x—5=0; 2) x> —6x—7=0;
3) x>’ —8x—9=0; 4) x* 4+6x—40=0;
5) X’ +x—6=0; 6) x* —x—2=0.
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377. (Ycrno.) HazoBute cymMmMy W NpOHM3BEACHHUE KOpPHEH TNMPUBEACHHOTO
KBaJIpaTHOTO YpaBHEHHUS:
1) x> —x—2=0; 2) X’ —5x—6=0;
3) x> +3x+2=0; 4) x> +3x—4=0;
5) x*—=Tx+5=0; 6) x* +9x—6=0.
378. (Ycrno.) Onun u3 kopHel ypaBHeHus x?—19x+18=0 pasen 1. Haiaute
€ro BTOPOH KOPEHb.
379. (Ycrro.) Onun u3 KopHel ypaBHeHus 28x%+23x—5=0 paBen —1. Haiiaute
€ro BTOPOM KOPEHb.
380. (YcrHo.) He pemas ypaBHeHHE, ONpENENUTE 3HAKH €r0 KOPHEM:
) x> +4x—5=0; 2) ¥’ +5x+3=0;
3) x’ —5x+3=0; 4) x* —8x—7=0.
381. 3anWiuTe NPUBEICHHOE KBAIPATHOE YPABHEHHUE, KOPHH KOTOPOTO X, M X,
) x,=3, x,=—1; 2) x, =2, x,=3;
3) x,=—4, x,=-5; 4) x,=-3, x, =6.
382. IlombopoM HaljuTe KOPHH YpaBHEHUS:
1) x> +5x+6=0; 2) X’ —Tx+12=0;
3) x> —6x+5=0; 4) x* +8x+7=0;
5) x> —8x+15=0; 6) x* +2x—15=0.
383. Pa3znoxuTe KBaJIpaTHBIM TPEXWIEH HAa MHOXHUTEIU:
1) x> —5x+6; 2) x* +4x-5;
3) x° +5x—24; 4) x* 4 x —42;
5) 2x* —x—1; 6) 8x* +10x +3;
7) —6x> +7x—2; 8) —4x* —Tx+2.
e 155




384. Coxpature apoOb:

2 o 2 - x+3

x—1 x—2 x%—6x— 27

x-8 2x%-3x%-2 _ 3x°+8x-3
Y x*—x—56" %) =1 * % 9x*—1

385. PemuTe npuBEAEHHOE KBaJpaTHOE YPaBHEHHE:

1) x2—2\/§x—1=0; 2) x2—2x/§x+1=0;
3) x* +V2x—4=0; 4) x> —47x+4=0.
386. Paznoxure Ha MHOXHTEIIH:
1) x* —3x* +2x; 2) x* +4x* —21x§ B} PP+ 5x% —24x;
4) x*—9x*=22x; | 5) x* —8x* g 6) x* —5x* +6x.
387. Coxparure apoOb:
1) x§+6x—7 ; ) x22 —8x-9, 3) x22—8x+15 ; 362+5x—x2 ‘
x“=Tx+6 x“4+9x+8 —x"+5x—6 x°—=x=20

388. Vnpocture BblpaxkeHHUE:
1 1 3 1
_|_ .

1 2 o= ;
) X =Tx+12  x=3’ ) x> +6x+9 x+3’
7 §- S5x+1 5x%+x
3) 2 & s 4 2 ) "
5x°43x=2/ 5x—2 x“+9x—10 x“—2x+1

§26. BHKBAlIPATHLIE YPABHEHHH YPABHEHWS,

3apaua 1. Pemure ypaBHEHHE:
xt—7x* +12=0.
/\ O6o3naunm x?=1r. Torna ypaBHEHHE MPUMET BHL:
2-Tt+12=0.
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Pemum 5TO KBajgpaTHOE YpaBHEHHE:
h=d, 153,
Tak xak x’=?, TO pelICHHE MCXOIHOTO YPaBHEHHs CBOAMTCA K PEILICHHUIO
CIIEYIOMUX ABYX YpaBHEHHH:

x?=4, x*=3,
OTKy/a:
X, =42, x,=+3.

Ormer: x,=12 %, —+3. A
@ Ypasnenue euoa
ax* +bx* +¢c=0,

20e a#0, nHa3zvlieaemca GuKeaopamHvIM YPaGHEHUEM.

OTO ypaBHCHHE CBOAHMTCS K KBaJpaTHOMY 3aMeHOU X*={.
3anawa 2. Pemmure OuKBaZipaTHOE ypaBHEHHE:

9x* +5x*—4=0,
/\ O603nauum x2=¢. Torma

92 +5t—4=0.
Pemaa 3TO KBaIlpaTHOC ypaBHeHPIC, HaxouM:
4
f=—, f, =1

Vi 28 4 =il 2 2 — 1
PaBHEHHE X~ = 5 MMEET KOPHH X, , = F a ypaBHeHHE x°= —] He UMeer
JNEUCTBUTEIBHBIX KOPHEH.

2
OTrBeT: xm:ig. A

3anava 3. Pemute ypaBHEHHE:
3 4

x+2 N x—3
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/A O6muii 3Hamenarens apobeit, BXOAAMHUX B ypaBHenue, (x + 2)(x — 3).
Ecim x+2=0 u x—3=0, to, ymHOXas Ha (x+2)(x—3) obe uyacTtu

YPaBHEHHS, MOTYYUM:
3(x—3)—4(x+2)=3(x+2)(x—-3).
[IpeobpaszyeM 3TO ypaBHEHHE:
3x—9—4x—8=3(x"—x—6),
—x—17=3x*—-3x—18,
3x* —2x—1=0.

Pemas NOJIy4Y€HHOE KBaJApaTHOEC YpaBHEHHUE, HAXOAUM €I'0 KOPHH:

1
x=1 x, =75

1 <
Tak kak mpu x=1 1 x = —7 3HaMeHarens npobeii HCXOAHOTO YpaBHEHHS HE
1
oOpamaloTcst B Hylb, TO yuciaa 1 u — ABIAIOTCA KODHAMH STOTO YPaBHEHU.
1
OtBeT: X, =1 X =n 3" A

3anaua 4. Pemmre ypaBHEHHE:

1 3 3—x
= 1 2. 1
(x=1)(x—2) L e x L O

A Tlo yemomio (x—1)(x—2)#0. Ymuoxue Ha (x—1)(x—2) obe uwactu
YpPaBHECHUS, MOTYYHM:

1+3(x—2) =B —x)(x—1).

[Ipeobpasyem 310 ypaBHEHHE:
143x—6=—x*+4x-3,
x}—x—-2=0.

PemuB nonyyeHHoe ypaBHEHHE, HAWIEM €ro KOpPHHU:
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x,==1, x,=2.

[lpu x=-1 3HameHarenu ApoOel UCXOAHOTO ypaBHEHHs He oOpamaiTcs
B Hynb. CneoBarensHO, 4ucio —1 — kopeHb AaHHOro ypaBHeHHs. [Ipu x=2
3HAMEHATENM IBYX Apo0eH MCXOIHOTO ypaBHEHHs oOpamarorcs B Hyib. [loaTomy
YUCIIO 2 HE SABIAECTCA KOPHEM JAHHOTO YpaBHEHHA.

Orser: x=-1. A

B 3amaue 4 ucxognoe ypaBHeHue (1) CBEIEHO K KBaApaTHOMY ypaBHEHHIO
(2), nmeromemy aBa KopHs. OnuH U3 HUX X, =—1 SBISETCS KOPHEM yPaBHEHHS
(1). Apyro# x,=2 He sBnsgeTcs KopHeM ypaBHenus (1). B artom cimywae ero

Ha3bIBAIOT NOCMIOPOHHUM KODHEM.

Taxum o6pa3om, npu YMHOXKEHUH YPaBHEHHS Ha BBIPAXEHHE, COJEpIKallee
HEHU3BECTHOE, MOTYT NOSBUTHCS MOCTOPOHHUE KOpHH. Iloatomy mpu pewenuu
YpasHenus, cooepicawje2o HeuzeecmHoe 6 3Hamenamene 0pobu, Heobxoouma
npoeepka.

3agava 5. Pemure ypaBHEHHE:
x+7 1 1 -
x+4  x43 0 X2 4Tx412

JT10 mpuMep IpoOHO-PAMOHAIBEHOTO YPABHEHHS.

/A Pa3noxuM KBaJpaTHBIA TpexdneH x>+ 7x+12 Ha MHOXuTenH. Pemas
ypasuenue x*+7x+12=0, Haxonum ero kopuu x, =-3, x,=—4. [losTomy

x>+ Tx+12=(x+3)(x+4).

VYMHOXKUM 00€ 4YacTH JAHHOTO YpaBHEHMS Ha OOLIMH 3HAMEHaTeNlb JPoOeH,
TO ecth Ha (x+3)(x+4). B pesynbrare moayyum:

(x+7D(x+3)—(x+4)+1=0.
[Ipeobpasyem 310 ypaBHCHHE:
x> +10x+21—x—4+1=0,
x*+9x+18=0.

Pemas 310 ypaBHEHHE, HaXOAHUM €ro KOpHH:
x,=-3, x,=—6.
[Iposepum 31i kopHu. [Ipn x=-3 3HameHaTenn BTOPOH U TpeThel npobei
obpamarorcs B Hylb. Ilostomy x,=-3 — nocroponnui kopeHb. Ilpu x=-6
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3HaMeHareau ApoOed MCXOAHOro ypaBHEHMs HE paBHbI Hym0. [lopcranoBkon
Xx=—6 B HCXOHO€ YpaBHEHHE MOXHO yOEIUTHCH, YTO ITO YHCIO SBISAETCS

KOPHEM YpPaBHEHHSL.
OtrBeT: x=—6. A

Ynpaucnenusn

Pemmure ypaBuenue (389-392):

389. 1) x*—10x*+9=0; 2) x*—5x*+4=0;
3) x*—13x* +36=0; 4) x*—50x*+49=0.
390. 1) x*—3x*—4=0; 2) 432 —4=0;
3) x*+x*—-20=0; 4) x* =4x*=5=0.
0 _8_. R 1o
391. 1) ;—;—1, 2) x_5+x—3,
1. 1 _ 3 40 40 _
3 PR RETY 4 0 s D
! L ¥ g B
3) E+x+3_8’ 6) x—2 x+2_1’5‘
3x+4 =0 x+2 | x=2 _ 13,
M D x—6  4x+3’ Vs +2 6’
x+5 1 1 x*—2x—5 L o
3) x+2  (x+1)(x+2) T ox+1’ 4) (x=3)(x-1)  x-3 =1
2 2
5) X 8 X _ 6 ; 6) X . 2x — 3 ;
x+3 =-3-x x+3 x=1 1-x x-1
393. Hmeer nu ACHCTBUTEIbHBIC KOPHU ypaBHEHHE:
D) #5347 =0; 2) x*+3x*+2=0?
394. Ilpu xakux 3HAYEHHUSX X PABHbI 3HAYEHUS BHIPAKECHUMU:
ty -2 4. % 5 p Fte L B LIS
x*-1 1-x s x+2  x-2 4—x2 ’
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395. 1) xt =53t +4=0; 2) x*—8x2—9=0;
3) ox* +23x° —12=0; 4y 16x* —409x + 225 =0;
5) 4x* —5x2 +1=0; 6) 4x* —17x> +4=0;
7) 4x*—9x2+2=0; 8) 6x* —5x” +1=0.
396. 1) (x+3)" —13(x+3)° +36=0;  3amena: (x+3) =t
2) 2x—1)*—132x—1)> —12=0; (2x- 12 =t
3) (x—1)'—x>+2x—73=0; (x=12=¢
4) (x4+2)'—2x"—8x—-16=0; (x+2P=t¢
5) (x> +6x)° +8(x" +6x)—9=0; (x> + 6x) = 1
6) (x> —16x)° —2(x* —16x)—63=0. (x—16x) =1
397. 1) (x+1)7 (x" +2x) =12;
2) (x—2)-(x* —4x)+3=0;
3) (x* +3x+ (x> +3x+3)+1=0;
4) (x?—5x+2)(x*?—5x—1)=28;
5) x(x+1D)(x+2)(x +3) = 0,5625;
6) (x—2)(x—3)(x+2)(x—7)+36=0.
— 2_ —
398, 1) 2EA o4 5l g) X s iz,
x—4 x+4 3 4x =3 2x—x
2 2 2
_ 4x — 2
3) X +4x_122 42x:7; 4) x—=35 3x + 4,25
Tx—2 x +4x 3x+2 5—4x
5 12 3-2 ? 82 5 2 ? 2 3 ? 31
5) X+ —2Xx =2, 6) X — X+ —32 .
2x—3 S5x+1 9 2x +1 2—5x 225
2
nEry T — s
X x"+1
[ 4

Pemnte ypaBHeHMe, 1m0g00paB COOTBETCTBYIONIYIO 3ameHy (395-399):

11— Anrebpa, s 8 kinacca
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399.

400.

2
1 1
D |x+-| -2 x+—]—3:0; 3amena: (x"‘l)zﬁ
X

2) |[x+—| =3|x+

X

3) x+l -5 x+]—6:O;
X

4) x2+%}—4[x+l]+5:o;
X

X

5) (x2+3x+2)(x2+3x—4):—5;
6) (x> —5x+4)(x>—5x+6)=120.

Haitnure: 1) cymmy Bcex KopHeil; 2) mpou3BeleHUE BceX KOopHeH; 3)
CYMMY OTpHIIATEIbHBIX KOPHEN; 4) IpOU3BeICHNE TIOJI0KUTENBHBIX KOPHEH;
5) pa3HOCTh MEXTY HauOOJIBIIIUM W HAUMEHBITUM KOPHSAMH; 6) OTHOIIECHHUE
HauOOJIBIIETO MOJIOKHUTEIBHOTO KOPHS K HAUMEHBIIEMY TOJIOKUTETbHOMY
KOPHIO JUISl KaXJIO0TO W3 CIEAYIOMMX YPaBHEHUIA:

1) x*—26x* +25=0; 2) x* —13x* +36=0;
3) x*—10x> +9=0; 4) x*—5x*+6=0;
5) x*—19x° +90=0; 6) x' —11x* +28=0.

401. Pemmrte ypaBHEHHE:
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1) (x2—8)2+4(x2—8):5;
2) xt—2x’ —13x* +14x+24=0;
3) (x+5) —13(x+5) 2% +36x* = 0;

4) 5x* +20x° —40x+17=0;

x—1

5) x2+[ u ]x2:8.




§27. PEHIEHHUE 3AJIAY C IOMOIIBIO
KBAJIPATHBIX YPABHEHHUIA J
Pemum HECKONBKO 3a/1a4 C MOMOLIBIO KBAJPAaTHBIX YPaBHEHHH.
3anaua 1. B maxry OpolleH KaMeHb ¥ 3BYK OT €ro yziapa Obul yCiIblaH

ciycts 9 cexyna. Onpenenure ITyOUHY [IaXThI, CYUTAsE CKOPOCTh 3BYKa PaBHOM
320 M/c, a yckopeHHe CWIBI TsKecTH g=10 m/c?

A Jlnst HaxoxJIeHHs IITyOUHBI MAXThl JOCTATOYHO HAWTH BPEeMs ! IMaJCHUS

2
KaMH$, TaK KaK MO 3aKOHY CBOOOIHOro HaJeHus rIyOMHA MIaXThl paBHA %.

ITo ycnosuio g=10 m/c? IlostoMy riyOuHa maxThl paBHa 5¢2 METpOB.

C npyroit CTOpHBI, TTyOMHY MIAXTBl MOXHO HAWTH, YMHOXHB CKOPOCTH
3Byka 320 M/c Ha BpeMs €ro paclupoCTpaHCHHs OT MOMEHTa yjaapa KaMHS J0
MOMEHTa Korja ObUT YCIIBIIIaH 3BYK, TO €cTh Ha (9—f) cexyna. CnenoBaTenbHo,
nrybuna maxrtel paBHa 320 (9—7) merpam.

[IpupaBHyBas JBa HaWJCHHBIX BBHIPAKCHUS AN TIYOUHBI IIAXThI, TOTY4aeM
ypaBHenue 5¢t2=320(9—1). PemuM 3TO ypaBHEHHE:

t* —64(9—1)=0,
t* +64t—64-9=0.

HaiineM KopHHM NOJNYYEHHOTO KBaJAPaTHOTO ypaBHCHHMS:

t,=—32£+32" +64-9=-32+./32(32+18) =

=—32+4+/32-50 =—324++/16-100 = —32 £+ 40,
t, =8, t,=—72.

Tak kak BpeMs MajieHHs] KaMHS TIOJIOXKHUTENbHO, TO =8 c,
CnenoBarenbHo, TyOMHA IIAXTHl paBHA:

5t =5-8° =320 m.

Orser: 320 M. A

Janmaua 2. ABroOyc-dKCIpecc OTIPABHICS OT aBTOBOK3alia B adpOIOPT,
Haxonsamuics Ha paccrosHud 40 kM. Yepes 10 muHyT BCiien 3a aBTOOycOM
BbIeXa] maccaxup Ha TakcH. Ckopocth Takch Ha 20 km/4 OonbIne CKOpPOCTH
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aBroOyca. Haiinurte ckopocTu Takcu u aBToOyca, €Clid B a3pONopT OHU MPUOBLIH
OTHOBPEMEHHO.
A [Tycts crkopocTh aBTOOyCa X KM/4, TOT/Ia CKOPOCTh Takcu (x+20) xm/d.
40 40
Bpewms ssrkenus aBro0yca paBHO —~ 9, a BPeMs JBWKCHHsS TakCH o
vyacaMm. [lo ycrnoBuio 3aiaud pa3HUIIA MEXIY BpeMEHEM [BM)XEHHs aBTOOyca

1
U Takcu paBHa 10 MHH, TO ecTb s = CrnenoarenbsHoO,

4 40 1
x x+20 6

(1)

PemuM momydeHHoe ypaBHEHHE. YMHOXHB 00e 4YacTH ypaBHEHHUS Ha
6x(x+20), momyunm:

40-6-(x+20)—40-6x = x(x+20),
240x + 4800 — 240x = x> + 20x,
x* 4+ 20x—4800=0.

Kopuu »sToro ypaBHeHWUS:
x, =60, x,= - 80.

[lpu 3TuX 3HAYEHHUSAX X 3HAMEHaTeNu JApoOell, BXOIAIIMX B ypaBHEHHE
(1), ne obpamarorcs B Hynb. [Tostomy x, =60 u x,=—80 SBIAIOTCS KOPHAMH
ypaBHeHus (1).

Tax kak ckopoCTh aBTOOYCa MOJOXKUTENbHA, TO YCIOBHUIO 33/1a4 YIOBIETBOPSET
TOJNBKO OJWH KopeHb: x=60. [losTomy ckopocTs Takcu paBHa 80 Km/4.

OTBeT: ckopocTh aBToOyca 60 KM/4, CKOPOCTh Takch 80 KM/d. A

3angaua 3. Ha nmepeneuaTKky pyKONUCH TepBas HaOOpIIMIA TPAaTUT
Ha 3 yaca MeHblIe, yeM Bropas. PaGoras oJHOBpEMEHHO, OHM 3aKOHUWIU
nepenevyaTtky Bceid pykonucu 3a 6 yacoB 40 MuHYT. CKOJIBKO BpPEMEHH
notpeboBanoch Obl KaXJ0W M3 HUX Ha Mepernevyarky Bced pykonucu?

/A TlpumeM paGoTy 1o meperedarke Bceil PyKONHMCH 3a eIMHHLY. I1ycThb
nepBasi HAOOPIIHUIIA 3aTPATHT Ha TepeneyaTky PyKOIMCH X YacoB, TOTAA BTOPOH
U3 HUX moTpedyeTrcs Ha 3Ty padoty (x+3) ywacos. IlepBas HaGopmuia 3a yac
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1
BEBEITIOJIHACT ; qacCTh pa60TLI, a BTOpas yacTh. Pabotas BMECTC, OHH 3a

x+3

1 1

9ac BBIMONHAOT ~+ 77 9acTh pabotsl, a 3a 6 yacoB 40 MHHYT, TO €CTh 3a

2
63 jaca, OHM BBINOJHAIOT BClO paboty. IlosTomy
2(1 1
2L+t
3\x + x+3
OTO ypaBHEHHE MOXHO IE€penucarh Tak:

1 1 3

x  x+3 20

@
VYmHoxkas obe ero wactu Ha 20x(x+3), momydaem:
20(x 4+ 3) + 20x = 3x(x + 3),
40x + 60 = 3x* + 9x,
3x* —31x%60=10.

KopHu 3TOro ypaBHEHHS:

o= 1250 =—§.

[Ipr >THX 3HaYEHHAX X 3HAMEHATeNH JApoOed, BXOAAMUX B ypaBHEHHE
2 6 i =121 x,=—2
(2), ne obpamarorcs B Hynb. [Tostomy x =12 u x, = —7 ABIAIOTCA KOPHAMH

ypaBHEHHUsA (2).

Tak kak nmo cmsicay 3agaun x>0, To x=12. CnenoBaTenbHO, nepBas
Habopmuia 3aTpaduBaeT Ha paboty 12 wacos, a Bropas 12 y +3 u=15 u.
Otser: 12 wacoB u 15 gacos. A

Ynpaoscnenuasn

402. Haﬁnm‘e ABa IMOCJICAOBATCIIbHBIX YUCIAa, MMPOU3BEACHUC KOTOPBIX PAaBHO!
1) 156; 2) 210; 3) 342; 4) 600.
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403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

HaﬁﬂHTe ABa MOCJICAOBATCIbHBIX HCUCTHBIX YHCJIa, €CJIN UX ITPOU3BCACHHUC

paBuo: 1) 255; 2) 399.

[Tepumerp mpsiMoyroibHUKA paBeH | M, a ero ruiomanab 4 nam’. Haiigure
JUIMHBI €T0 CTOPOH.

Can momanpio 2,45 ra obHeceH m3ropoabto anuHoM 630 m. Haiinure
JUIMHY W TIMPUHY Caja, €CIM OH MMEET MPSIMOYTOJbHYI (GOopMy.

Paccrostnne B 400 kM ckopblii moesn mpomed Ha | dac ObicTpee
ToBapHOro. KakoBa CKOpOCTh Ka’KA0T0 MO€3/1a, €CIM CKOPOCTh TOBAPHOTO
noe3ga Ha 20 KM/4 MEHbIIE CKOPOCTH CKOPOro moes3zaa?

Temmoxon oTmpaBUiICAd BHU3 10 TEUEHHUIO PEKHM OT HPUCTaHU A 110
npucranu B. [locie noay4acoBoi CTOSHKM TEIJIOXO OTHPaBUIICS 00paTHO
U uepe3 8 4acoB IMOCiE OTIUIBITUS U3 A MpHUOBUI Ha Ty K€ IPUCTAHb.
KakoBa ckOpoCTh TEIUIOXO[A B CTOSAYEH BOJE, €CIIU PACCTOSHHE MEKIY
npuctaisiMu 4 U B 36 KM, a CKOpOCTb TEUEHUS PEKU 2 KM/4.

JIBe TPyMIBI CIENUATUCTOB, paboTas OTHOBPEMEHHO HAJ MOHTAXOM H
YCTaHOBKOM COBPEMEHHOTO MEIUIIMHCKOTO 000pYyH0BaHHUS, BBITOIHUIN
510 3amanue 3a 12 guHel. CKONMBKO AHEH MOHAZOOMIIOCH OBI KaXXIOH
rpymme Mpu yCcJIOBUHU, YTO OHH pabOTanu M30JMPOBAHHO, €CIIM OIHA U3
Ipyni BbIMONHWAA 3a7aHue Ha 10 nHeil ObicTpee, yem Bropas?

OT KBaJgpaTHOro JIMCTA *ECTH OTPE3ajd MOJOCKY MIMPHUHOW 6 cM.
[Tnomanp ocraBmieiics yactu paBHa 135 cm?. Haiinmute mepBoHayalbHbIe
pa3Mepsl KBajpara.

[Lnomane mpsAMOYroibHHOTO TpeyrojbHuka paBHa 180 cm?. Haiinute
KaTeTbl 3TOTO TPEYrojbHUKA, €CIU OAMH Oojblle apyroro Ha 31 cm.

Paccrosinue B 3 KM OJMH W3 BEJIOCHUNEIUCTOB Tpoexan Ha 20 MUHYT
obicTpee apyroro. CKOpoCTh MEPBOr0 BeJOCHIENUCTa Oblla HAa 3 KM/4
OonbIie ckopocT Apyroro. Haiiinte ckopocTu Kaskaoro BEJIOCUTIEUCTA.

JIBe cTpouTenpHble Opurajbl, paboTas BMECTe, MOCTPOMIN KOLIApy JUIs
osell 3a 6 nHell. CkonbKO JHEH MOTPeOOBaIOCh ObI Ui CTPOUTEIHCTBA
TaKOW jkK€ KOIIapbl KakJIoW Opuraze OTIAENbHO, €CIU TEepBOM Opurane
HYXHO OBUTO paboTaTh Ha 5 mHEW OONbIIE, YeM BTOPOW?
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@ Paznoscume mnozounen E
x* +2006x2 +2005x + 2006 E
N > Ha MHOMCUmMenu. g

Ynpasucnenun xk z2naee III
Pemmre ypaBHenue (413-415):
413. 1) X —12=0; 2) x*—50=0, 3) §x2+2x=0;
4) 3x—§x2=0; 5) x*—48=0;  6) 2x—%x2=0.
414. 1) x* +4x—-45=0; 2) x*—9x—52=0;
3) 3x* —7x—40=0; 4) 5x* +17x—126=0.

415. 1) 4x*—2x—3=0; 2) 9x% & 3x% 4=0;
3) 4x* —8x—1=0; 4) 3x* +4x—1=0.

416. He pemasi ypaBHEHHWE, OINpPEAEIUTE, CKOIBKO ICHCTBHUTEIbHBIX KOPHEH
OHO MMEET:

D) x*—5x+6=0; 2),5x* +7x—8=0;
3) 25x* —10x+1=0; 4) 9x* +30x+25=0.

417. Pa3noxuTe KBaJpaTHBIH TPEXYICH HAa MHOXHTEIH:

1) x*412x+30; 2) x*=10x+16; 3) 2x*+x-—1;
4y 2x%— 355 2; 5) x* +8x+7; 6) 2x* —3x+1.
418. Coxpature aApoOb:
1) x? -9 2) x> +4x* +4x ) 3) 16x* —24x+9 ;
x+3° +2 4x* +5x—6
4) 25x% +10x+1 5) %295 6) x> 4+5x+6
5x*—14x-3 "’ x5 x+3
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419.

420.

421.

422.

423.

Pemute ypaBuenue (419-420):

) x*—9x* +20=0; 2) x*—11x* +18=0;

3) 2x* —5x* +2=0, 4) 5x* —16x* +3=0.
x 3 _ 3 x* 24x _ 5—x

D mti=g D rm i
+3 . 6— +5 4 4

) st Ty M it

y—4  4—y  y+2°

Cxopoctb Bepronera Mu-6 paBaa 300 xm/4. Paccrosinue B 224 kM Bep-
TOJIET MpPOJIETEN ABAXKIbl: OAMH pa3 — IO BETPY, APYrod pa3 — MpPOTUB
BeTpa. Onpenenure CKOPOCTh BETpa, €C/IM Ha IMOJET IPOTHB BETPa Bep-
TOJIET 3arpaTui Ha 6 MUHYT Ooiblle, 4YEM Ha IOJET IO BETPY.

CxopocTh BEJIOCHUIIEIMCTa MEPBYK NOJOBHHY NMyTH Obuta Ha 3 KM/4
6osble, YeM €ro CKOpoCTh BO BTOpoM mosioBuHe nmyTH. C Kakod ckopo-
CTBIO BEJIOCHIIEJUCT IPOEXal BTOPYIO IOJIOBUHY IYTH, €CIIM BECh IyTh
B 90 xm oH mpeomonen 3a 5,5 4?

Ha mocanke nepeBbeB paboranu nBe Opuraasl. IlepBas Opurama exe-
qHeBHO BhicaxkuBasia Ha 400 nepeBneB Oosblue, yeM BTOpasi, U MOCaaAuiIa
2700 nmepeBbeB. Bropas Opuraga paborana Ha 2 gHa Oonblue mepBoOM
n nocaauna 2500 nepesbeB. Cxonpko jJHed paborana Ha mocajke je-
peBbeB Kaxkaas Opuraga?

168

. Pemure ypaBHeHue:

ITPOBEPb CEFBA!

1) 3x* =0; 2) (x+1)(x—2)=0;
3) 4x* —1=0; 4) 3x* =5x;

5) 4x* —4x+1=0; 6) x> —16x—17=0;
7) 3x” +5x=2; 8) x> —4x+5=0.




2. Paznoxute Ha MHOXUTEIH:
1) x2+x-6; 2) 2x?—x-3; 3) x>—6x+9.

3. PemnTe 3amady.
Paccrosinue mexny aByms cenamu B 36 KM OIMH BEIOCUIIEAUCT Mpoe-
xan Ha 1 yac OwicTpee BTOporo. Haiinure CKOpOCTh KaKJOTO BEJO-
CUIIEINCTA, €CJIM M3BECTHO, YTO CKOPOCTh OJHOTO BEJIOCHUIEANCTA Ha
3 kM/4 OGonblle APYyTOTO.

424.

425.

426.

427.

428.

429.

Pemmite ypaBHenue (424-426):

A 22 l-x x5
1) 3x(x—2)=x—4; 2) — 5 =
1) 2x(x—2)=(x+1>-9; 2) 5x(x—4)=(x—8)> —65;
(x+2)%  (x+D* (x-1?  (x=2)* _
3) = § =4
1) (x—35)(x—6)=30; 2) (x+2)(x+3)=6;
3) (x—D(x—4)=3x; 4) (x—2)(x+8) = 6.

3)-18; 4) -70?

CKOJIbKO JICHCTBUTENBHBIX KOPHEH MMEET KBAJpaTHOEC ypaBHEHHE:
ax*+bx+c=0 ecnu:

) a=3,b=1,c=—4; 2y a=5,b=2,c=3;

3) a=25,b=—10,c=1; 4)y a=1,b=0,c=-25

Pemnre ypaBHeHue:
1 12x+4  3x—2  2x+43
P 42x-3  x-1  x43°
5 g8 2 20
D) 3 272 2 :
x—4 x—1 x3x+2 x"+3x+2
x+ 34 B 2x—3 x+5
3) x2—8x—|—7 x—7 x-1

[Ipy kakux 3HAYCHHAX X BbIpakeHume x>+ 3x—88 pasno: 1) 0; 2) 20;



430.

431.

432.

Qdupma B onpefeneHHBIN CpoK JomkHA BeimycTuTh 5 400 map oOysu.
®dakTH4YecKkd OHA BhIMyckajna B jAeHb Ha 30 map oOysBu Oonblie, yem
NpeAnonaraisoch, U BHINOJHWIA 3aKa3 Ha 9 JQHeH paHble cpoka. 3a
CKOJIBKO JTHEH OBLI BBIMOJHEH 3aKa3?

JIBa TypHucTa Ha BEJIOCHIIEaX BbIEXalH OJHOBPEMEHHO M3 ceia 4 H
HaNpaBWJIUCh Pa3HbBIMH Joporamu B ceno B. Ilepswiit pomken Obul
npoexarb 30 kM, a Bropoé 20 kM. CKOpPOCTh JBUKEHUS NIEPBOIO TyPUCTA
Obima Ha 3 kM/4 Gonbme ckopoctd Broporo. OfHaKO BTOPOH TYpHCT
npubet B ceno B Ha 20 MuHYT paHbme mepBoro. CKONBKO BPEMEHH
ObUT B JOpOTe KaXABIH TYPHCT?

JiBe Opuranbl pabouux 3aKOHYMJIM PEMOHT ydacTKa JOpord 3a 4 uaca.
Ecnu OBl cHawajza oflHa M3 HMX OTPEMOHTHpPOBAJia IOJIOBUHY BCETO
ydacTka, a 3aTeM Jpyras — OCTaBIIYIOCS 4YacTb, TO BECb PEMOHT ObLI
OBl 3akoHYEH 3a 9 wacoB. 3a CKOJIBKO BpeMEHHM Kaxjas Opuraja 1o
OTAEIBHOCTH MoIJIa Obl OTPEMOHTHPOBATH BECh Y4acTOK?

'/.')
)|
3 TecroBbie 3aganua Kk raase III

1. Pemmre ypaBHeHHe: x*=64.
A) x,==8; C) x=-38;
B) x=8; D) x=32.
2. Pemmnte ypaBuenume: x*—11=0.
A) x:xfl—l; 0)) x=—s/ﬁ;
B) x,,=4+11; D) x=%.
3. Pemure ypaBHeHue: 3x2=48.
A) x=4; C) x,==4
B) x=-4; D) x=8.
4. Pemmrte ypaBHEeHHe: x*>=5x.
A) o; C) x=0;
B) x=2,5; D) x,=0, x,=5.
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10.

11.

12.

Pemnre ypaBuenue: x*+9x=0.

A).x, =0, x,=9; ©) x1,2=9;

B) x,,=+3; D) #%.=9, %,=0.

Pemnre kBagpatHoe ypaBHeHue: x>+x—6=0.

A) X=3, % ~2; O X ,=% 6;

B) x,=8, & =2 D) &, =2; %.=3.
Pemure kBaapatHoe ypaBHeHHe: x>+ 7x+6=0.

A) ;=1 x,=-1; C) x,=-7,x,=—6;
B) x,=-6,x,=-1; D) x%=-=Lx,=-3.
Pemure kBajgpatHoe ypaBHeHue: x?+x+1=0.

A) x,=0,x,=1; C) o;

B) x,= ?; D) x,= ++/-3.
Pemute KBajzparHoe ypaBHeHue: x° —7x +10 = 0.
A) x,=-2,x,=2 C) x,=5,x,=1;

B) x,=-5,x,=2; D) x,=2,x,=3.

Pemite kBagpatHoe ypaBHeHme: 6x*>—5Sx+1=0.

1 1 1
A) X=X =03 C) X=X =3
B) x—l' D) x__l
6’ e )
Pemnte kxBagpatHoe ypaBHeHue: 12x?+7x+1=0.
1 1 1 1
A) xlzg,xzzz; ©) xlzg,xzz—z;
1 1 1
B) xl=—§,x2:Z; D) x=7.
Pemwure ypaBHeHue: x* —5x% 4+4=0.
A) xl’z =:l:4, x3'4 =13 C) x1=1, x2=4;
B) x,==*Lx,=%2; D) x,==*l.
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13. Pemmure ypaBHEHHE: x*—4x*-5=0.
A) x,= —5, X4 =1 B) X,=3; C) %= +45; D) @

14. Ilyte 60 xM oauH BenocunmenucT npoexan Ha 1 wac ObicTpee BTOpOroO.
Hajinure CKOpOCTh KaXJOr0 BEJIOCHIIEJHCTa, €CJIM CKOPOCTh OJHOIO M3
HUX ObUTa Ha 5 KM/4 MEHBIIE BTOPOTO.

A) 20 km/4, 25 xm/d; B) 10 xm/4, 15 xm/4;
C) 15 xm/4, 20 xm/g; D) 12 xkm/4, 17 xm/4.

x HCTOPH‘IECKHB 3a1a4YH

Penmire ypaBHeHHs W3 Tpaktara ar-Xopesmu ,,An-mxabp Ban-mykabanma“
(1-31):

1. x2+10x=39. 2. x2+5x=24.
3. x2+10x=56. 4. x*+(10—x)*=58.
5. (f+1 (§+1)=20. 6. 4x(10—x)=x2.
| 22 H66, 8.42+21=10x.
9. 3x+4=x2 10. §%=x+24.
11, 10-x 5 i 12. 100+x2—20x=81x.

X 10—x 6
13. 30x=100+x2 14. 4x - 5x=2x2+36.

Nl & 2 _
15. i T 16. \/x*—x+x=2.
17. 132=x2= 15— (14—x). 18. (10—x)*—x2=40.
19. (10—x)*+x2+(10—x)—x=54.
20.% LIWY Y 21. x2+20=12x.

—X

2 _ R

22. (3 )( ) x+13. 23. x +x_4,
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2
26, 2. 21y 97, * M4
35 3
28. (x2—3x)2=x2. 29, %%xl By
x4+ y=10;
—(10—+)2
30. 10x=(10-x)". 3l. xy =21

3aoava A6y Kamuns. Pemure ypaBHEHME:
x 4 10—x = \/g .

10—x x

3adaya Eexnuoda. Pemnte ypaBHenue (1—x):x=x:1.

3a0daua u3z 6asUNOHCKUX KIUHONUCHBIX MAOIUYEK:

5
Cymma miomajei JAByX KBaJgpaToB paBHA 256' Cropona BTOpOro

2 -
KBajZipata Ha 5 eauHun Oonblie 3 CTOpOHBI IepBoro kmajpara. Haiinure

CTOPOHBI KBaJIpaToB.
3adaua Omapa Xausma (1048—1131).

1 1 1

Pemmre ypasuenne — +2-—=1—.

X 5% -

Memoo pewenus xeadpamuvix ypasnenuui an-Xopemu.

PaccmoTpum 3amady u3 Tpakrara an-Xopesmu ,,An-mxabp Ban-mykabana“:
,ECIM K KBaJpaTy HEKOTOPOIo 4UClia NMPUOaBUTh YAECATEPEHHOE YUCIIO, TO
NONYYUTCS TPUAUATh AEBATH . UTOOBI pemiuTh 3Ty 3ajady HYXKHO PEIIUTh
(B coBpeMeHHBIX 0003HaueHMsAX) ypaBHeHHEe x>+ 10x =39. An-Xope3Mu Tak
ONKCHIBACT PEHICHHUEC JTOTO ypPaBHCHHMSA: ,,1) pa3jenu 4YUCIO KOPHEH Ha /JBa
(10:2=15); 2) yMHOXB €ro Ha paBHOE (4YHMCIO), MOJIYYUTCS JBAJALATH MAThH
(5 - 5=25); 3) npubaBb ero Kk TPUALATH JEBATH, IOTYYHTCS IECTHAECAT YETHIPE

(25 +39 = 64); 4) u3BNEKH M3 HEro KOPEHb, IMOIYYHTCS BOCEMB (/64 =8);
5) BBIYTH U3 HETO TMOJIOBHHY YHCIa KOpPHEH, TO €CTh NATh, OCTAHETCA TpPHU
(8—=5=3). 310 yncmo u OyaeT HMCKOMBIM KBaJpaTHBIM KOPHEM®.
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B coBpeMeHHOH 3anucu penieHHE an-XOpe3MH MOXKHO KPaTKO 3alucarb

TakK:
2
x=,/(%) +39 -0 = 25439 -5=\64 ~5=8-5=3.

OrBeT: x=3.

(An-Xope3Mu HE paccMaTpUBAeT BTOPOHM KopeHb x =-— 13.)

B tpakrare ,,An-mxabp Ban-mMykabana“ MpHBEIEH TaKKe IeOMETPUIECKUH
METOJ pEIIEeHHs 3Toro ypaBHeHHsA (puc. 38). DTo cireayromuid METOA:
PaccMoTpuM KBazpar co cTOpoHO# x (miomaapo x*). CTpouM Ha €ro CTOpoHax
4 npsAMOYroJbHHKA MIMPUHOU 10 [TocTpoeHHas ¢urypa COOTBETCTBYET
BeIpakeHuto x>+ 10x. ,JlomomHuM® 3Ty ¢Gurypy ao KBagpara CO CTOPOHOM
(x +5), To ectp noGaBUM B ,BepIIMHBEI (GHUrypel 4 KBajgpaTa CO CTOPOHOM

? . [lonydenHas ¢purypa cooTBETCTBYET BHIPAXKCHHIO X2 +10x+25= (x + 5)2 .

Ho, Tak xak mo yciIOBHIO x? +10x =39, To mnomans OospIIOro KBaapara
2
paBHa 39+4-[¥] = 64. CnenoBarensHo, (x + 5)’= 64, otkyma x+5=8 u

x=3. Urak, an-Xope3Mu NpH PEIICHUH KBaJAPaTHOTO ypaBHEHUS NPUMEHAET
reOMETPUYECKUN METOJ Pa3IOKEHUs IOJTHOro KBaapara. Merox an-Xope3mu
I YpaBHEHHUS X+ px = ¢ MOXHO 3alMcaTh CIEAYIOIUM o0pa3oMm:

T P2 2 |
L : P4 4
A I R H
1 1
| |
10 10
1 — X —X 1
14 4
: :
b i
1 10 1 1 1
Po—x ] B
S S ’ P4 4
Puc. 38.
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2 2 2 2
2, 4. (P (2} —gxa.(2). |x+2.2| =g+4|2],
FralZeraltf zgra 2] [r+22) =ard?

2
P (2],
X2 +2- 2= q+4 [4]

b

|!!| Hcmpuqecxue CBCJICHUSA

Aby Abaynna Myxammaa ubn Myca an-Xopesmu (783—850) onun u3
BENIMKHX YYCHBIX cpeaHeBekoBbi. OH B cBoeM coduHEHHH ,Kuura an-mkabp
BaJ-MyKa0ana“ 3ajJ0XHJI OCHOBBI anredpel. Apabckas PyKOIHCh KHHUTH aji-
Xopesmu, nepenucannas B 1342 rony, coxpanmiack B boanenckon 6ubnuoreke
Oxcdopackoro yHuBepcurera. An-Xope3MH Tak T'OBOPUT O LEJAX HAIUCAHUSA
CBOCH KHHTH: ,,... S HAUCaJl KHHUTY, B KOTOPOH pPacCMOTPEHBI NPOCTHIC H
CIIOKHBIE apu(METHICCKUE 3a/1a9H, TaK KaK PEIICHHE TaKHUX 3aJa4 HEOOXOIMMO
JIOASM TIPU pasjielie HaclleICTBA M MMYIIECTBA, COCTABJICHWM 3aBEIIaHMA, B
IOPUJIMYECKUX BONPOCAX, B TOPrOBJIE M BCEBO3MOXHBIX KOHTaKTaX, a TaKxkKe
IpHU pasjene 3eMEIbHbIX YIOAMH, NMPOKIAbIBAHUA OPOCHTEIbHBIX KAHAJIOB, B
MHXXEHEPHOM Jele M TOMY NMOAoOHBIX Bemax. B anrebpe mpuxoaurtcs MUMETh
IeNo C ,BeIMYMHAMH TpeX PpOJAOB“, — mumeT an-Xope3MH. DTO KOpPHH
(HeW3BeCTHOE YHCIIO X), KBaJApaThl (x?) 1 OOBIYHBIE YKciIa (CBOOOMHBIE WIECHE).

An-Xope3MH u3ydaa COOTHOIIEHUS MEXy ITUMH TPEMS POJaMH BEITUYHH.
OH nenun ypaBHEHHS Ha CIEAYIOLUIME KJIACCHI:

1) ax?=bx—xBaapaThl paBHBI KOPHSM;

2) ax*=c—KBaapaThl paBHBI YUCIY;

3) bx=c—KopHH paBHBEI YHCIY;

4) ax*+ bx=c—KBaJipaThl ¥ KOPHH PaBHbI YUCIY;

5) ax*+c¢=bx—xKBafipaTbl ¥ YHCIO PABHBI KOPHAM;

6) bx+c=ax’—XKOpHH M YHCIO PaBHBI KBaJpaTaM.

B cBoem TpakTare an-Xope3Mu IpeasaraeT reoMeTpHICCKUE METOMBI IS
pemienus ypaBHeHu# Buga 4), 5), 6). Merogamu anreOpbl yu4eHbIH MPUBOIUT
nmoboe ypaBHEHHE K OJHOMY M3 LIECTH BUIOB YPaBHEHUH, NPUBEJECHHBIX
BBIIIIE.
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HpaKTI/IquKI/Ie H MCKIPEAMETHBIC 3adavuu

433. 1) B xomomer; 6pomieH KaMeHb. 3BYK OT €ro yaapa ObLT yCIbIIIaH 4epes

4 cexyHnawl. Halinure rmyOMHY KONOALA, CYMTas CKOPOCTH 3ByKa paBHOM

2
. . t
330 m/c, myTh TMPOUCHHBINA TEJIOM 32 § = gT’ a YCKOpEeHHEe CBOOOAHOTO

najeHus paBHbIM g~ 10 m/c.

2) Yepes CKOJBKO CEKYH] CTpela, BBIMYLIEHHas co ckopocThio 300 m/c,
okaxketrcst Ha Bbicote 2500 M Hax 3emuieir? (CompoTHBIEHHE BO3ayXa
HE YYHTHIBATBH).
2
t
A 1) Kamenp yman Ha 1HO 3a  MUHYT W TIPEOIOIET PACCTOSTHUE § = gT .

3BYK CO JIHa KoJoAlla ObLT ychbllaH 4yepe3 (4—f) CekyHH, mpoias
2
paccrosiaue 330(4—1) m. % =330(4 —t). U3 5T0r0 ypaBHEHHS MOIydaeM

1=3,18¢c; 4—1=0,22¢; §~330-0,22=72,6(M). OTBeT: ~72,6M.
2) Yepes t cexkyHI Teno okazanoch Ha Bbicote 300 ¢ M Haj 3emiield.

2
300t—%:2500 umi 2 — 607+ 500 =0, rne =10 wm ¢=50.

Orset: 10c u 50 c. A

434. B nByx cocymax BMecTUMOCTHIO 10 30 nuTpoB Obi10 Beero 30 i ciupra. B

176

HepBBIl COCYI JOBEPXY JOIUIN BOLY M JOJIHIM 3TUM PAaCTBOPOM JOBEPXY
BTOpO#l cocyd. 3arem 12 ;1 pacTBopa M3 BTOPOrO COCYAa MEPETUIH B
nepBeiid. [lociie 3TOro okaszanaock, 4TO BO BTOPOM COCYyA€ CHHpTa Ha 2
71 MeHble, 4yeM B mepBoM. CKOJbKO chmupTa OBUIO B KaXJIOM COCYE
NEPBOHAYAIIBHO?

A [lycth mepBoHauanbHO B MEPBOM COCYIE OBUIO X 7 COUPTA, TOTAA BO
BTOpoM (30 —x) 7 cnupra. B mepBblil cocyq Hanuiau BOLY, TOTZA B HEM

X o
30 7 CTHPTA. X 71 OTOTO PacTBOpa HAIMIH BO BTOPOH coCyn (Tak Kak

BO BTOpPOM COCyO€ HUMECETCA X 1 ,,IIyCTOI'O MCCTa“), TOrJa BO BTOPOM

2
X X

cocyle UMeeTest 3, % = 35 4 cmpra u BMecte ¢ (30-x) s momydaewm,




2
X

9T0 B HeM Bcero |30 —x +E 2 cnupTa. Torga comepkaHue CIHUPTa BO
2

2. Korma u3 BToporo

2
BTOPOM COCYJIE 30—x—|—)3LO ;30:1_3"0+[3’z)

cocyla B MEpBbIM mepenwnu 12 .1, To B 3TOM PacTBOPE COIEPKHUTCS

2 2

12 l—x+[x 1 CIIIPTa M BMECTE C |X— - | ;1 CHHpPTa B TIEPBOM
30 30 30

2 cnupra. ITocme Toro xak u3

2
X X X
x——|+12-]1— = {
cocye BCero 30 + 30+ 30

BTOPOIo coCynaa B HepBBIﬁ IEpCInIn 12 1 pacTtBOpa, TO B HCM OCTAJIOCh

18 1 pactBopa, B Kotopom 18-[1— > 4

x]z 2 crupta. [lo ycinoBuro
30 30 pra. y

3aJa4u 3TO Ha 21 MCHbBIIC, UCM B IICPBOM, IOJIy4acM YpPaBHCHHC!:

2 2 2
X X B _ XX
18-]1 30 T30 +2=|x 30 +12(1 30+[30] , OTKyna
2 2
_ X & + & z2_ —
6|1 30+[30 +2=x-1 . maxowen, x* —30x+200=0.

Oteer: 20 71 10 7. A

435. Haiigure Takoe 4eThIPEX3HAYHOE YUCIIO, B KOTOPOM PaBHBI LU(PHI THICAY

N JCCATKOB, YHCJIO COTCH Ha 1 Oonblie umcia CAWHUI], © KPOMC TOrIO,
HCKOMOC YHUCIIO ABJIACTCA MOJIHBIM KBaApaTOM MCJIOro 4YucJIa.

(YkasaHue: TpuXomguM K ypaBHenuio x° =1010a +1015+100, rme
x? — MCKOMOE YHCJIO, d — YHCJIO THICAY, b — YHCIIO EIWHUI).

436. Cocyn HanoJIHEH KUCI0TOM. V3 Hero BBUIMIAM 2 1 KMCIOTHI M JOJIWIHA 2

J1 BOIBI. 3aT€M BBUIMIU 2 71 PaCTBOpa U OMATh HAJIWIM 2 7 BOABI. 3aTeM
ele pa3 BBUIMJIM 2 /1 pPacTBOpa M OMATH HAIWIW 2 7 BOABL. B pesynbrare
0Ka3ajock, 4To 00BEM BOJIBI B pacTBOpe Ha 3 .1 OombIe 00bEMa KHCIOTHI.
CKOJTbKO BOIBI M CKOJBKO KHCJIOTHI B TIOCIEIHEM pacTBope?

A [Tycts 00bEM cocyna v si. M3 cocyna BbUIMIIHM 2 1 KUCIOTHI U HAJIMIH

2 1 Boabl. Jlo TOro kak AOJWJIM BOLY KHCIIOTa 3aHUMala —, HacTh

177
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437.

438.

cocyﬂa.IIOCﬂe TOI0, KaK BBUIMWJIHN 21 pacTtBoOpa, B COCYyIAC OCTAJIOCH

7 KHCAOTHL. JIo TOTO Kak JOAWIM 2 7 BOABI, KHCIOTA

2
(v-2)
3aHUMana > 4actb cocyza. [locne 3-ro pasa (ewme pa3 BbuUIMIM 2
1%
3

4acCTb

v

Jl pacTBOpa, HO €Ie HE TOJMIM BOJY) KHUCIOTa 3aHUMala [

cocyna. Takum oOpaszom, comepkaHHe KHUCIOTHI B COCYIE v.[v_z
1%

, a

3
-2
BOJIbI v[vv] +3. TMomy4aeM creayromiee ypaBHEHHE:

[v—2 3
v.
V

+v- [v 2] + 3 =1v, oTkyuma

v
—9? 424y —16=0, (v—1)(v—4) =

Tak kak mo ycioButo v>2, 1o v=4.

vv2]3 4. (l)

OreeT: 0,5 7 KUCTOTHI U 3,5 Jl BOJIBI. A

42

CnemoBaTelpHO V-

N3 cena A B ceno B Beiexan rpy3oBuk. Yepe3 yac u3 cena 4 B TOM
K€ HalpaBJCHUU BbIEXall aBTOMOOWJIb W MPHOBLT B B OJHOBPEMEHHO C
rpy30BUKOM. Eciy OBl 3TW MalIWHBI BbIEXall OTHOBPEMEHHO HABCTPEUy
ApYT ApYry u3 cen A U B, TO OHM BCTPETHWJIUCH OBl B MyTH uepe3 |
yac 12 munyT. CKOIBKO BPEMEHU HYKHO TPy30BHKY Ha MyTb U3 A B B?

JBe Opurazpl padbounx pasrpyxanu Barod. Cymma BpeMeHH Ha pasrpys3Ky
BaroHa TOJIbKO MepBOW Opurazoil 1 BpeMeHM Ha pasrpys3Ky TOTO e Ipy3a
TOJLKO BTOPOM Opuramoit paBHa 12 wacam. A pa3HOCTh ITHX BpEeMEH
cocraBinsieT 45% BpeMeHH, KOTOpoe MOTpaTuin Obl 00e Opuraabl, padoTas
onHoBpeMeHHO. CKOJBbKO BpeMEHHU MoTpelyeTcsl Kaxaoi Opuraae s
pasrpy3ku, eciiv OHM OyayT paboTaTh OTAEIHHO?

A Tlycts mepBas Opuraga pasrpykaerT rpy3 CaMOCTOATENIBHO 3a X
4yacoB, a BTopas — 3a y yacoB. [lo ycinoButo 3amaum x + y=12 (u.)

1 1
[IepBas 6pI/IraI[a 3a | yac BBIMTOJMHSAET — 4YacTh pa60TBI, a BTOpas —;
X
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439.

440.

I 1
gacTh. 3a | yac, paboTas OMHOBPEMEHHO, OHU BBITIOJIHSIIOT |—+—| YacTh
x oy

pa6OTBI. Torz[a JJIs2 BBIIIOJIHCHU A BCeH pa6OTBI M HOTpe6yeTCﬂ - 4.

1.1
7+i
Xy
Jlnst ompeneneHHOCTH OyaeM CYMTaTh, 4TO, HANpUMEp, mepBas Opurajaa
paboTaeT MeaJeHHee, TO e€cTh x > y. Torma mo ycioOBHUIO (X —)) HacoB

1
cocTaBiaoT 45% ot T T 4Yacos:
Xy
45  xy
100 x+y°

X—y=

[ToncraBuB B 3TO ypaBHEHHE BMECTO ) 3HadeHUE y=12 —Xx, Hoiydyum
KBa/IpaTHOE ypaBHEHHE OTHOCHUTEIBHO X:

x—12+x= % . x<1122x> )
oTkyza, 3x% +124x—960=0.
X =—48, x, = 20 - KOpHHM 3TOro ypaBHeHus. [lo cMbicimy 3agaun x > 0.
CnenoBarenbHO, .
x= ? = 6% (),

2 1
y—l2—x—12—6§—5§ (9).
OrBeT: 6% q, 5; q. A

I[Be XJIOHKOY6OPO‘IHBIG MalllMHEI, pa60Ta51 OJJHOBPEMCHHO, MOT'YT C06paTB
ypomaﬁ ¢ mojs Ha 8 ,Z[Hefl 6LICTp€€, 4YCM OJHa IICpBasg MalllKWHa, U Ha
2 JHA 6BICTpee, 4YCM OJHa BTOpas MalllHWHA. 3a CKOJBKO [[Heﬁ MOXCT

cobpaTh ypoxkail Kaxaas MaliuHa, padoras OTIeNbHO?

I[Ba MacCTCpa IOJYUYMJIMU 3aKa3 Ha BBINIOJIHCHHUC HCKOTOPOT'O 3aJlaHH:A.
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CHavana 1 yac pabortan mepBbIii MacTep, 3areM 4 yaca paboranu o0a

MacTepa OJHOBpEeMEHHO, W OblI0 BhIMONHEHO 40% 3aka3a. 3a CKOJBKO
BPEMEHHU MOXKET BBITIOJHUTH 3aKa3 KXkl MacTep B OTACIHHOCTH, €CIH
IJIsS ATOTO MEPBOMY MacTepy morpelyeTcss Ha 5 yacoB 0oJbllle BpEMEHH,
4eM BTOpoMY?

441. Tloe3n, cnenyrommii U3 ropoaa A B ropoa B, octanaBnuajics Ha 20 MUHYT

442.

Ha 3ToM myTH. [lociie 0CTaHOBKM, MAITMHUCT YBETUYHUII IEPBOHAYATIHLHYIO
CKOpOCTb Toe3/1a Ha 12 kM/4, 4ToObl MPUOBITH B TOPOI B MO pacHHUCaHMIO.
Haiinute nepBoHa4albHYI0 CKOPOCTh MOE€3/1a, €CIHM PACCTOSIHUE MEXKIY
roponamu A u B paBHO 240 kM.

JlBa TpakTopa pazHOl MOLIHOCTH, paboTas BMecTe, 3a 3 JHS BCHaxajiu

5 o . o
g Hacteii moms. 3a CKOJNBKO JHEW MOXKET BclaxaTbh BCE MOJE KaxIbld
TpakTop, paboTas OTAENBHO, €CIIM MEPBBI TPAKTOP MOXET cIenaTb 3TO
Ha 4 nHS ObicTpee?

443. Tloe3n momxen Obu1 npoexath 840 kM. Ha monmyTu oH crenan oCTaHOBKY

Ha 30 mMuHyT. UTOOBI HE OMO3/aTh, OH JAOJKEH OBUT YBEIMYUTH CKOPOCTh
Ha 2 kM/4. KakoBa Obula mepBOHauyaibHas CKOPOCTH moe3na?

A I-1 cnocob. TlycTh Ha BeCh IyTh OTBOAMIOCH X 4YacOB; MOJOBHHY

840
OyTH TOE3]] €Xal CO CKOPOCTbI0 —— KM/4; a BTOPYIO TOJIOBUHY CO
X

(840+2) ) 420 210x
CKOPOCTBIO o KM/Y 3a @4_2 = 4204x
X

IIYTU OH IIpocXasl 3a f qacoB HO CJIOBHUIO 210x — * 1
% g 2 ' y 204x 2 2

qacoB. [lepByto nonoBuHy

Pemus

ypaBHeHUE, noinydyuM x=21(4).

2-u cnoco6. IlycTh mepBOHadalnbHasi CKOPOCTH MOe€3/aa X KM/d,

420

nocinenyromas (x + 2) km/4, 420 kM moe3q mpoluea 3a ——~ 4Yacos,
X
420
octanbHble 420 kM 3a —— yacos. [lo ycnoButo: 420 420 l. Pemus
x+2 X x+2 2
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ypaBHeHHe, moixydyuM x=40Kwm/4; Ha BeCh MYyTh MOE€3] MOHKEH OBLI
840
NOTPaTUTh E:21 qac.

3-1i cnoco6. lloe3n mepBy MOJOBMHY IMYTH TPOLIEN 32 X YacoB, a

1 o
BTOPYIO 3a [x_Z 4acCoB. CKOpOCTB nmoe3aga Ha NCpPpBOU IOJIOBUHC IIYTH

420 . 420 840 840 420
—, KM/4, a Ha BTOPOM — —— = _—— KM/4. ———=2. Pemus

x_l 2x— 2x —1 X
2

ypaBHEeHHE, Haxoaum, yto x = 10,5 4, 2x =21 u.

OreeT: 21 4ac. A

444, HGKOTOpOC YUCJIO paBHO MPOU3BCACHUIO TPCX MOCICAO0BATCIBbHBIX HCIIbIX
YHCCII. C}’MMa YUCCJI, MOJYUYCHHBIX HCJICHUCM 3TOI0 YHCJIAa Ha KaXI0€C
N3 MOCJICAOBATCIBbHBIX YHCCII, PaBHA 74. Hafmme 9TO YHCJIO.

445. Cymma 4uclia CTOPOH M YKCJia JMaroHajedl BBIMTYKJIOr0 MHOTOYTOJbHUKA
paBHa 15. Haiigute 4mMcio CTOPOH MHOTOYTOJIbHHKA.

446. MoryT 11 JUIMHBI CTOPOH NPSIMOYTOJIBHOTO TPEYTOJIbHUKA BBIPAXKAThCs: a)
NOCJIE0BaTENbHBIMU HATYPAJIbHBIMU YHCIaMU; b) TMOCIEN0BaTeIbHBIMU
YETHBIMH HATYpaJbHbIMU YHCIAMHU; C) MOCIEI0BATEIbHBIMU HEUYETHBIMU
HaTypaJbHBIMH YUCIIAMU?

A a) TIycTh CTOPOHBI PaBHBI IIEIBIM MOCIEN0BATENBHBIM YHCIaM: X, X + 1,
x+2. Torma x ux+ 1 karersl, a (x +2) runorenysa, u x>+ (x+ 1) = (x + 2)*;

orkyna x =3 wmwimm x = -1 (x =—-1 <0 He yIOBIETBOPSET CMBICTY
3amaun). x =3; x+1=4; x +2=5. JIIMHBI CTOPOH TPSMOYTOIBHOTO
TpeyroJibHUKa pPaBHBI IEJNBIM TOCIEAOBaTEIbHBIM YHciaaM: 3, 4, 5.;
b) mycTe CTOPOHBI PaBHBI LEIBIM YETHBIM MOCIEIOBATENbHBIM YUCIIAM:
2x, 2x +2, 2x + 4. Torma: (2x)*+ (2x +2)’=(2x +4)*; x=3; 2x=6;
2x+2=8; 2x+4=10. Ilomyyaem, 4TO TOrJa CTOPOHBI MPSIMOYTOJIBHOTO
TpeyronbHuKa paBHb: 6, 8, 10; ¢) mycTs CTOPOHBI PaBHBI LEJNBIM

HEYCTHBIM IOCJIENOBaTeAbHBIM unciaam: 2x +1; 2x+3; 2x+5. Torma
5 3

(2x+1)2+(2x—i—3)2:(2x—l—5)2;sz uam X =-—c- Ho x He
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447.

448.

ABIAETCS HaTypainbHbIM 4ucioM. ClenoBaTenbHO, HE CYLECTBYET
IPSMOYTOJIbHOIO TPEYroJbHHKA, CTOPOHBI KOTOPOIO PaBHbI IIE€JIBIM
HEYETHBIM MOCIENOBATEbHEIM qrcam. A

Onun u3 pactBopoB cozepxut 800 r conu, a apyroit 600 r. U3 nByx
pactBopoB moxy4yuau 10 xr HoBoro pacrBopa. CKOJBKO KHIOTPaMMOB
Ka)kJI0ro pacTBopa ObLIO, €CIIM IPOLEHTHOE COAEPXKAHUE COJIUM B IIEPBOM
pactBope Ha 10 Goplne MPOLEHTHOrO COJAEpP)KaHUS BTOPOro pacTBopa?

A Ecnu macca mepBoro pactBopa x Kr, To Broporo — (10—x) kr.

0,8100 80
HpOHeHTHOC CONCpXKaHUE COJIM B NEPBOM pacTBOpPE v =7
0,6-100 60
IIPOLCHTOB, @ BO BTOPOM — 10 = 10 IIPOLEHTOB. HO YCJIOBHIO
—x —x
3aa4yn.
80 60
8080 _qp.
x 10—x

PemuB st0 ypaBHenue, monyuyum: x =20 wiu x =4. Ho no ycnouio
3agaun x < 10, mostomy ocraercs kopenb x =4. 10— x =10 -4 =6.

OTeeT: Macca MepBOro pacTBopa 4 Kr, Macca BTOPOTO pacTBOpa 6 K.

IIposeprka omeema: 800 r conmm B 4 Kr pacTBOpa COCTaBISIOT
w:zo %, 600r comu B 6 kxr pactBopa — %:10%:
20%—10%=10%.A

Wmerorcs nBa kycka metamia: maccor 800 r u 880 r. O6vém mepBoro
Kycka Ha 10 cM® meHbpme o6béma Broporo. HaiamTe yaenmbHEIR Bec
KaXJOTO Kycka MeTajula, €CJIM YJAeJNbHbIH BeC MepBOro Kycka Ha
1 r/cm® Gonblie yaenbHOro Beca BTOPOTO.

A TlycTtb yaenbHBIH BeC BTOPOro Kycka mMeramia — d r/cM®, a yienbHbli

880
Bec mepBoro kycka — (d + 1) r/em®. Torma o6seM mepBoro KyCKa—— oM,

858
a BTOpPOTO —7 cm’. Ilo YCIIOBHKO 3aJa4M:

880 10=38 L 542 +16d—429—0,
d+1 d
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d=17,8 wmn d=-11 (ue paccmarpuBaem, Tak kak d =—11<0).

OTBeT: yaenpHbIH Bec BTOporo kycka 7,8 r/cM?, a yaenbHBI BecC
nepBoro kycka 7,8 +1=8,8 (r/cm?).

880
IIposepra omeema. O6beM NEPBOro Kycka

— 3
8.8 =100 (cm®), a Broporo

858
7,8

=110 (cm*); 110 om® —100cm’=10cnm®. A

449. B aByx cocyaax HaxOQUTCS BoJa C pasHOCTbIO Macc B 1 kr. Boame B
cocyaax mpujany no 88 xanopuii Terna. Haligure Maccy BOJbI B Ka/OM
cocyjie, eclii BoJja B cocyje ¢ Oonbmiell Maccoil 0 CpaBHEHHIO C BOJOH

4
B JPYTOM COCYyA€ Harpenach Ha 5 TIpajyca MEHbIIE.

Al) ITycte macca Boxel x kr u (x+1) xr. Boma ¢ mensmieit maccoit

88 S o
Harp€jiiaCb Ha — IpajaycoB, a BoJa C OoJbIe Maccoi Ha I'paxycos.
X

x+1
4
Tak kax pasﬂocn MEXIY OTHMH BCIHYHHAMH paBHa g, TO TIOJIYYUM
ypaBHEHHE:
88 88 4
x x+1 5

Pemus st0 ypaBHenue, HaugeM: x =10 wim x=-11. Ho x=-11 <0 ne
YAOBJIETBOPSAET YCIIOBHIO 3a[a4H.

OtrBer: 10 xr u 11 kr.

IIposepra omeema. 10 Kr BoJpI IIPH MOBBIIIEHUHU Teruia Ha 88 Harpenach

Ha f_g = 8,8 rpamycos, 11 Bozbl pH MOBBIIEHUM TeTula Ha 88 Harpenach

Ha % =8 rpaaycos. 8,8—-8=0,8= % (rpazycos). A
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450.

Paccrosinue Mexnay ropogamu 4 U B 1o XKele3HOW JOpore paBHO
66 kM, a mo Boguomy mytu 80,5 xm. IToe3n, BeliexaBmwmii u3 ropoxa A4
Ha 4 gaca mo3xe Karepa, NpuObLT B ropod B Ha 15 MHUHYT paHbIIe.
HalinuTe CcKOpoCTH moe3a M KaTepa, €CIM CKOpOCTh MoOe3[a Ha
30 xM/4 GonpIie CKOPOCTH Karepa.

A TlycTh mOE€3/1 MPOXOIMT 33 4ac X KM, TOLA KaTep 3a 4ac MPOXOAUT

66 80,5
(x—30) xm. Iloe3n HaxomuTCs B MyTH — YacoB, a Karep
X

YacCoB.
X —

1 17
4 gaca + 15 muHyT=4-—4aca =—wyaca. [lo ycrmoBuio 3agaqm:
4 4

80,5 66 17

x—30 x 4

PemuB 310 ypaBHEHHE, NMOIYYUM CIEAYIOIIUH OTBET: CKOPOCTH I0€3/1a
44 xm/4, ckopocTh Karepa 14 km/u.

80,5 3
=5- w4Yacos, a

IIposepra omeema. Karep mpoxogut 80,5 kM 3a ;i

66 1 3 1 1
noes3a mpoxoaut 66 km 3a — =1— 4gaca. Torma 5——1—-=4—. A
4 2 4 2 4

451. ]lBa TpakTOpa pa3HOW MOIHOCTH, paboTas BMecTe, 3a 4 jHsA oOpaboranu

184

2

3 UactH NOCEBHOM IIomaau. 3a CKOJbKO AHEH obpaboraeT BClO
MIOCEBHYIO IUIOMAAb KaXKIbli TakTop, paboTas OTAENBHO, €CITH H3BECTHO,
YTO MEPBLIM TPAKTOp 3TO cHenaeT Ha 5 aHei OwicTpee BTOporo?

A 1-ii cnoco6. Tlpumem Bcio pabory 3a eaununy. [IycTes BTOpOH
TpakTop oOpabarbiBaeT 3emiuio 3a x aHei. Torpa nepswiid, paboras

oTenbHO, oOpabarbiBaeT 3emiio 3a x—5 auel. [lepBwiit TpakTop 3a

1 1
I men» obpabaTeiBaeT —— 4acTh IUIONMIAJM, BTOPOM — — dacTh, oba
X

2 1
TpakTopa BMecTe oOpaboraioT ;:4=g 9acTh IUIOMIAJIH.

1 1

Ob6a Tpaktopa, paboras oZHOBpeMEHHO, 00paboTaioT —5+— wm
X — X

gacTh miomaau. CremxoBaTelbHO:
®




1 1 1

x—=5 x 6
x=15 umm x=2 — xopHH 3TOoro ypaBHeHus. Ho, mo ycmoBuio x>35.
[losToMy x,=2 He SBISETCS OTBETOM 3aJayM.

2-ui cnocob. Oba TpakTopa, paboTas OXHOBpEeMEHHO 00OpabaThIBalOT BCE

2 . .
nozne 3a 4: 3 6 nmeii. Ecim BTOpOIf TpakTop, paboTas caMOCTOSTENBHO,

obpaboraer mone 3a x AHEH, To OH 3a | neHb obpabarbiBaeT — 4YacThb
X

. 0 .
wiomaau. A 3a 6 aued — wactu. Eciau nepsblil Tpakrop, paboras
X

camocrosTeNnbHo, obpaboraer mone 3a x — 5 aHeH, To 3a | JeHb OH

obpaboraer 5 1acTb 1o, a 3a 6 mHeH — gactu. Torma oba

X — X —
TpakTopa 3a 6 gHei obpaboraroT Bce IMOJE, TO €CTh:
6 6

=1.
x x-=5

OT1eerT: IlepBoiit TpakTop, paboTas camocTosTenbHO, obpaboraer noie

3a 10 gHeit, a Bropo# 3a 15 aHEH.

IIposeprka omeema. 1)IlepBoiit TpakTOp, paboTas CaMOCTOATEILHO,

obpabateiBaer 3emmo Ha 15 au.— 10 au. =5 gH. ObIcTpee BTOpOTO.

4

2) IlepBwii TpakTop 3a 1 neHp obOpabarwiBaeT 1o Jacts, 3a 4 nus 0

4
4acTH, a BTOpo# 3a 1 JeHb — s 4acTh, 3a 4 JIHA — s 4acTeH IUIOMAIH.

4 4 20 2
Oba TpakTopa 3a 4 nHs obpaboraroT 54—3:5:? qactu mons. A

452. Tlepsas Opurajga paborana Haj 3agaHueM 3,5 aus. OcraBmyiocs paboTty
BTOpas Opuraga 3akoH4ywina 3a 6 nueil. Bropas Opurapma, pabotas
CaMOCTOSAITEIbHO, BBIIONHACT BCIO paboTy Ha 5 AHEH MO3XKe NEPBOH.
3a CKOJTBKO JHCH BBINOJHACT 3ajJaHue Kaxjaas Opuraga, paboras
CaMOCTOATENBHO?
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453.

454.

455.

456.

457.

458.

459.

Katep nmpomnbut mo Teuenuto pexu 69 kM, a Ha 34 KM 00paTHOro MyTH
OH 3arpatuia 5 4dacoB. HaliauTe ckopocTh Karepa B CTOSYEH BOJE, €CIIH
CKOPOCTh TEUEHHsI peKd 3 Km/d.

W3 cena A mo teyeHuro peku ormpasumiics 1ioT. Yepe3 4 yaca mocie
3TOTO M3 ITOTO K€ Cella 10 TEUEHMIO Bblexasla MOTOpHAs JOJKa, KOTopas
JOoTHANa MI0T depe3 15 kM. Halaure ckopocTh miioTa (TE€UEeHHUS peKu),
€CIIi CKOPOCTh MOTOPHOHW JIOAKK Ha 12 KM/4 OonblIe CKOPOCTH TUIOTA.

Ha 200 ra ¢depmepckoro xo3siiicTBa IJIaHUPOBAIHM TMOCEATH KapTOQEb.
OnHako XO3SIMCTBO €XKEeIHEBHO 3acenBajio KapTodeib Ha IJIOLIaJd Ha
5 ra Oosbllie TUTAHUPYEMOTO M 3aKOHYWIJIO paboOTy Ha 2 JHSA paHbLIE.
Ckonbko JHEH caxxanu KapTtodesn?

Yucao necsaTKOB JBY3HAYHOTO dYHCIa Ha 4 MEHBIIE 4YHCIa €ro
enuaUI. [Ipon3BeneHne TBY3HAYHOTO YMCIIA, B KOTOPOM ITH(PHI 3aITUCAHBI
B 00paTHOM TMOpSIKEe, W YKCIa, KOTOPOE MEHbBIIE €ro Ha 2 CeIUHHIIb,
paBHO 2627. Haiinute 3TO NBY3HAUYHOE YHCIIO.

Yucio necsaTKoB ABY3HAUHOTO uucia B 4 pas3a OoJblie 4ucia €ro
elMHuL. Eciau U3 3TOro ymcia BbIUECTh 2 U YMHOXKHUTH €r0 Ha YHUCIIO,
B KOTOPOM IHU(DPHI 3arucaHbl B 00paTHOM MOPSIIKE, U KOTOPOE YBEIUYEHO
Ha 2 enumHuupl, To noayuyuM 2400. Haiigure 370 ABY3HAYHOE YHUCIIO.

Tpu Opuranpl paboumx, paboTas BMECTE, OTPEMOHTHPOBAIHN 3IaHUE K
HEKOTOpOMY cpoky. Ecimm Ov1 paGorana Tonbko mepBas Opurama, To e
norpeboBasniock Ha 10 mueit Gombiie cpoka. Ecnm Ob1 paboTana TONBKO
BTOpast Opuraza, To ei morpedoBanock Ob1 Ha 20 gHEH OoNbIIE CpOKa, a
ecnu Obl paboTana TOJNBKO TPEThsl Opurama, TO € Hy)XHO ObUIO OBI B 6
pasa Ooupllie JHEH, YeM 110 CPOKY. 332 CKOJIBKO JHEH MOXKET BBITOIHHUTH
3ajaHre Kaxmas Opurama, paboras caMOCTOSTEIHHO?

K Oacceiiny moaBeneHbl Tpu TpyObl. Bropas tpy6Ga, paboras
CaMOCTOATENIbHO, HAMOJIHAET MyCTOW OacceiiH Ha 3 dyaca JoJbIle, 4eM
nepsas TpyOa, paboTaromas coMocToATeNbHO. [jig TOro, 4TOOBI TPEThs
TpyOa caMOCTOATENBHO CIIMJIAa BOAY M3 HAMOJHEHHOTO OacceifHa, mepBast
TpyOa moikHa paboraTh Ha 3 yaca MEHbIIE 3alulaHMpoBaHHOTO. Ecin
ke Boja OymeT TMocTymaTh W3 JABYX TPYyO OJHOBPEMEHHO, a TPETh
paborate Ha ciIuB, TO OacceiH HAMOJHHUTCS 3a 36 9acoB. 3a CKOJBKO
4acoOB HAIOJHAT MyCTOW OaccelH mepBas W BTOpas TpyObl, paboras
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460.

461.

462.

463.

464.

465.

466.

oTAeNTbHO? 3a CKOJIbKO YacOB OIMYCTOIIUT 3aMOJHEHHBIM 0acceilH TpeThs
Tpy6a?

Llena ToBapa 12000 cymos. Ilocie aByx mocienoBaTeiabHbIX YLEHOK Ha
OJMH U TOT K€ MPOLEHT, ToBap ctan ctouth 9720 cymoB. Ha ckonbko
NPOLIEHTOB K&l pa3 CHUXKAIMU LIEHY ToBapa?

3a ;mBa roja YMCIEHHOCTh HACEJIECHHs TOpojAa BBHIPOCTA C 2 MHUJUIMOHOB
10 2 MuuinoHoB 205 Thicay yenoBek. Haiinure Ha CKOJIBKO MPOLIEHTOB
MPUOTKEHHO YBEIMYMBAIACh YMCIEHHOCTh HACETICHUS TOPOJIa €KETOIHO.

W3 nByx cen A4 m B BBIILIM HAaBCTpedy ApYr ApYry JABa IEMIEXoJa.
[Tpu BcTpeue okazanoch, YTO OJUH M3 HUX MpolIes Ha 2 KM OoJbIIe.
[Iponomxass myTh mociie BCTpeuH, MepBbd memexon yepe3 40 MHUHYT
npubsl1 B B. A eme vepe3 1,5 daca BTopoii memexon HpuObIT B A.
Haiigure paccrosuue A4B.

B miaxmatHOM COpPEBHOBAaHMM KaKIbld YYaCTHUK MPOBOJUT OJHY HIPY
CO BCEMH OCTaJIbHBIMHU y4yacCTHUKaMU. CKOJBKO YEJIOBEK Y4acTBOBAJIO B
COpPEBHOBAaHUM, €CIM Bcero ObuTo mposeaeHo 120 urp?

Bemyckauku 11 xmacca oOMeHsIWCH Apyr ¢ Apyrom QortorpadusiMu.
CkomnpKo ydammxcs B Kiacce, ecinu 0but0 oomeneno 1190 ¢ororpaduit?

W3 nByx ropomoB, pacctosHue Mexay KotopeiMu 900 kM, Bblexanu
HaBCTpeuy Jpyr Apyry naBa moesfga. [loeszna BCeTpeTHSIUCH B cepenuHe
nyTH. Haliure ckopoCTh KaxI0TO 1Moe3/1a €Clv MEepPBhIid Moe3 ] Bblexal Ha
1,5 gaca mo3xe BTOPOrO U €ro cCKopocTh Obuta Ha 10 kM B yac OoJblie.
[Toe3n momken ObuT mpoexarh 220 KM 3a ompejaelneHHOe Bpemsi. Yepes
2 yaca myTH moe3x caenal 10 MHHYTHYHO OCTaHOBKY, 3aT€M, YBEIMUYUB
CKOpPOCTh Ha 5 KM B 4ac, OH BOBpeMs MPHUObUI Ha MECTO Ha3HAYCHUS.
Halinute mepBoHauagbHYH0 CKOPOCTh MOE37A.
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!
F.JI&]BA I AHAJIH3 JTAHHBIX

-------J---------------------
§28. AHAJIN3 JAHHBIX.
INPEJCTABJIEHUE JAHHBIX ,

Kak MBI y3HaeM, COOTBETCTBYIOT JIM Ka4ECTBEHHBIE U KOJIUYECTBEHHBIE
nokasarenu (cocTaB, Macca, pa3Mep, IBET, BKYC, ...) NPOU3BOJUMBIX
pa3HeIMH (UpPMaMH M KOMITAaHUSMH, TOBapOB INPHU3HAHHBIM CTaHIapTam?

Kak kxoHTponupyeMm, oleHuBaem?

Ecnu KonM4YecTBO HM3rOTOBICHHBIX TOBapoB (HANpHMEpP: MOJIOKA,
3€pHOBBIX M MOJIOYHBIX IPOAYKTOB, Pa3IMYHBIX HAIUTKOB, OIEXKJBI,
AIIEKTPUYECKUX NPUOOPOB, U JIp.) OYEHb BEIUKO, TO KOHTPOJIHPOBATH H
UCIBITHIBATh KXKIBIA TOBAP OTAEIBHO HENEIeCOo00pa3HO ¢ IKOHOMUYECKOM
TOYKHM 3peHHsd. B Takux ciaydasx u3 obmiero 9mcia TOBapoOB CIy49ailHBIM
o0pa3oM BBEIOMpPAIOTCA HECKOJIBKO M TOJBKO OHH IPOXOAAT KOHTPOJIb.

MHOX€ECTBO BC€X MCHBITYEMBIX OOBEKTOB Ha3bIBA€TCS IIABHBIM

@ MHOXECTBOM. BEIOpaHHBIE W3 IJIaBHOTO MHOXECTBAa OOBEKTHI,
Ha3bIBAIOTCS BHIOOPOYHBEIM MHOXECTBOM (COKpPAIIEHHO: 6b100pKa).
[Ton 0OBEKTOM NMOHMMAIOT TO, YTO HYXXHO HCIBITATh.

3agaua 1. Ilycte dupma BbIMycKaeT JaMIOYKU (VIS AOMAIIHEro
nonp3aBaHusA). CKOIBKO MPOLIEHTOB U3 HUX He ropat? Kak 310 nmpoBepuTs?

/A HeBO3MOKXHO TPOBEPUTH BCE COTHM THICAY JIAMIIOYEK, KOTOPHIE
Bhinyckaer ¢upma. [losromy B Takux ciaydasx BBIOMpAIOT CIy4aiHBIM
obpa3zom (Ha ymady) HECKOTOpPOE KOJMYECTBO JiamIiodeK. Bce BbIOpaHHBIE
JIAMITOYKH MPOXOAAT mpoBepky. [lo pesynbraraM nMpoBepky Gpupma MPUXOIUT
K COOTBETCTBYIOIIMM BBIBOJIaM OTHOCHTEJIBHO BBIITYCKAEMBIX H3/EITHH.

Hanpumep, ecnu nocne mposepku 1000 nammouex 10 u3 HuUX HE

paboTrany, TO B 3TOM Cly4ae MPUXOAAT K BBIBOAY, YTO =0,01 gacTe

1000

BCeX JlaMmo4ek (To ecTh 1 %.) He OyaeT ropers. A
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B srom mpumepe Bce Bhillyckaemble (GUPMOH JIaMIIOYKH ITO — 21a6HOe
MmHodcecmeo. BriOpanHble ciiydaiiHeIM oOpa3om mis nposepHu 1000
JIAMIIOYEK SIBISIOTCS MOOMHONCECMBOM MHONMCECMEA JIAMNOYEK.

3Jagaua 2. Onpenenute CpeaHIO MacCy PacKpbITBIX Kopobouek
Ha XJIONIKOBOM IIOJIE.

/A Konedno xe 31ech He MMeeTCs BBHAY, YTO HYXKHO coOpaTh BCe
packpeIThie KOpOOOYKM M O OJHOM OmpeaenuTh UX maccy. YToOb
ONpPEACIUTh CPEAHIOI Maccy KOpoOOYkH, HYXHO coOpaTh CIydalHBIM
0o06pa3oM C pa3HBIX YacTeW IMOJS HEKOTOPOE KOJIUYECTBO KOpoOOYEK.
W3mepuTs Maccy KaxJ0i KOpOoOOYKM U BBIYUCIHTH HUX CpeJHEe
apudmerndeckoe. 3To cpegHee apudmerudeckoe u OyAeT NPUHATO 3a
CPEIHIOI Maccy KOpPOOOUKH.

['maBHBIM MHOXXE€CTBOM B ITOM IIpUMEpE SBISETCA MHOXECTBO BCEX
KOpOOOYEK XJIOMKOBOIO I10JIs, @ BELIOOPOYHBIM MHOXXECTBOM OY/I€T MHOXECTBO
KOopobouek, COOpaHHBIX CIy4alHBIM 00pa30M € Pa3HbIX Y4aCTKOB XJIOIIKOBOI'O
TOJIS.

PesyneraTel nmpoBepku (M3MepeHus, HaOMIOAEHUsA) BEIOPAaHHBIX
@ CiTy4aiiHbIM 06pa3oM 7 0OBEKTOB X, X,, ...,X, Ha3bIBAIOT 06beMoM
n uucen MHodcecmea. UIeHbB MHOXeCTBa OOBIYHO HA3BIBAIOT
eéapuanmamu. Ecnu 3amucath BapHaHTH B NOPSJKE BO3pacTaHHS

5<xn<x<.<x, (D

L

TO cooTHomeHue (1) Ha3BIBAIOT 8APUAYUOHHBIM DAOOM.

3angaua 3. Ilpu u3MepeHUH JIMHBI KOKOHOB MOJYYUIIH CIEAYIOIINE
pe3ynbTarel (B CAaHTHMETpax):

3,40; 3,34; 3,24; 3,40, 3,62; 3,45; 3,43; 3,35; 3,50; 3,56.

[locTpoiiTe BapHaMOHHBIN PsJ Uil 3THUX 3HAYEHUM.

/A HanMeHsmee W3 >THX 3HAYCHHH — 3,24, a nmambOoapmee — 3,62.
3anucaB yuciaa B MOPSAKE BO3PACTAHMS, MOJYYHM BapHALMOHHBIA Ps:

3,24; 3,34: 3,35; 3,40; 3,40; 3,43; 3,45; 3,50; 3,56; 3,62. A

3amaua 4. CnyvaitHeiM oOpa3zoM BbiOpasi 10 KycTOB XJIONMYaTHHKA.
[ToacunraB yucio OyTOHOB Ha HHX, MOMXy4wIH pesynerar: 15, 11, 10, 15, 17,
15, 16, 16, 17, 18. IlocTpoiiTe BapHalMOHHBIA PAA AJIS ITHUX 3HAYCHUM.
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/A Haumensmee u3 5tux umcen — 10, a Haunbonpmee — 18. 3anucas
YHCa B TOPSAKE BO3PACTAHHUS, TIOMYUUM CIEAYIONMH BapHAIIMOHHBIA P
10; 11; 15; 15; 15; 16; 16; 17; 17; 18. A

Ecu B BBIGOPKE X, X,,..., X, BADHAHTa X, NOBTOpsieTcs (BCTpedyaercs)
n, pa3 ..., BADHAHTA X, TIOBTOPSETCS 1, Pa3, TO YACHA N, N,,... N, HA3BIBAIOT

yacmomamu. SICHO, 4TO n, +n,+..+n, =n.

n n
2 W, = k
PEERSY k —

n

Ornomenus W, =1, W, =
I p Ha3bIBAIOT OMHOCUMENbHBIMU

yacmomamu.

Slcno, uro W AW +...+W=1. [loctpoum Tabmure! (tabmuua 1 u 2):

Tabnuya 1
Pesynbrarsl
X; X, X,
NPOBEPKH
n
Yacrora n, n, k
Tabnuya 2
Pe3synbrarsl
xl x2 ‘xk
[POBEPKH
OTtHOCHTEIb-
W, W, W,
Has 9acToTa

l'oBopsrt, yro BBIOOpKA X, X,,...,X, B Tabnuuax 1 u 2 pacnpedenena B
COOTBETCTBHH C YaCTOTAMH.

[Toctpoum Tabnuily 4acTOT U OTHOCUTENIBHBIX YacTOT Ul 3aja4u 4
(Tabmuna 3 ¥ 4 COOTBETCTBEHHO).

Tabruya 3
Pesynbrarh 10 11 15 16 17 18
IIPOBEPKH
Yacrora 1 1 3 2 = 1
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Tabnuya 4

EEVRETOg| | 1 15 16 17 | 18
TIPOBEPKH

OTHOCHTE b~ i i i 2 2 L
Has vactora | 10 10 10 | 10 10 | 10

3amaua 5. Corpynnuku AU Bo Bpems ,Mecsunuka 6e3omacHoCcTH
npoBepuid ckopocTd 30 aBroMoOmiiel. JlaHHBIE YacTOT NpPHUBEICHBI B

TabmuLe:

Pesynbrare! usmepe-
Hus (KM/9)

YacToTsl

60

62

65

66

68

71

73

75

2

2

5

7

N300pa3uM 3TH JaHHBIE Ha TJIOCKOCTH.
/A Otmerum Ha KOOpPAMHATHOM MIOCKOCTH Touku (60; 2),(62; 2),
(65; 5),...,(75;1) u coepunum ux orpe3kamu (puc. 39).

HOquCHHle JIOMAaHYK0 HAa3bIBAKOT NOAUSOHOM HACmoOm.

An

/

S = N W B~ U N2

60 62 65 66 68 71 73 75 %

Puc.39.

Eciu ob6bem BbIOOpKM OYeHBH OONBIIONH, TO IS HAXOXKACHHS YacTOT,
BBIOOpKY JensT Ha kaaccel. V3MepeHus (BenU4YMHA, JJIMHA,...) KJIACCOB

JOJDKHBI OBITH OJJMHAKOBBIMH.

I[Tpumep. Corpynauku 'AU Bo Bpems ,MecsuHuka O6e30macHOCTH
NpoBEeNM TEeXHUYECKyr0 npoBepky 100 aBTomoOune#t u 3aduxcupoBanu
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CKOJIbKO KHJIOMETPOB OHHM MpOEXaju B TeUeHHE 6 MecsaneB. DTH CBEACHUS
BMECTE€ C MX 4YaCTOTaMH INpuBeleHsl B Tabmuue. Boibopka pasgenena Ha
7 xnaccoB. M3mepenus (IJMHA) KJIACCOB OXMHAKOBBI.

KIacchr 8001— | 9001— | 10001— | 11001- | 12001- | 13001- | 14001-
9000 | 10000 | 11000 | 12000 | 13000 14000 15000

Homep 1 2 3 4 5 6 7
Ki1acca
e 4 6 18 36 22 10 4

Scuo, uro ntntntnt+ntnt+n=100.

JlanHpie B Tabnuile MOXXKHO TIPEJCTaBUTh B BHIE IMOJUTOHA YaCTOTHI
WIK B BHAE cTonbO4aroi auarpammsel (puc. 40a, b).

An
An
36 36
30 s 30
20 /\ 20 —
10 ] 10
4 4 4 ]
> L1 ALLIL 1
01 2 3 456 7 X 01 2 3 456 7 x
a b

Puc. 40.
Ynpasucnenusn

467. B Tabnuie npuBeieHB CBEICHUS O 4YHcle OYTOHOB, BBIPOCIIMX Ha
30 BbIOpaHHBIX CIIy4ailHBIM 00pa3oM KyCTax XJIOMYaTHHKA:

15 117 |15 |10 | 18 | 11 | 15 | 17 | 16 | 16

17 | 10 | 14 | 15 | 16 | 15 | 14 | 13 | 15 | 13
16 | 17 | 16 | 14 | 12 | 14 | 15 | 14 | 17 | 13

(CBenenust B3saThl U3 nocobuss M.Cynranosoi ,,Bapumanuonnas
crarucTuka“ (u3garenscTBo ,,0°qituvchi: T., 1977.)
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468.

469.

470.

471.

1) IMocTpoiite Tabmuiyy 4acToT BHIOOPKH.
2) IMTocTpoiiTe NMOIUIOH YacTOT BHIOOPKH.

KiaccHBIM pPYKOBOAMTENb IONYYHI CBEAEHHUS O TOM CKOJIBKO
4acoB B BOCKpPECEHbE IPOBOJUT 3a TEIEBU30POM KaxJbIH
u3 30 yyenukoB kimacca. OHHM oTpaxeHb B Tabnune.

3125|4513 |6|0|2]1]3(|3]|4]|3]3

3|11 |3 |4|4|2|4|3|2]|5]|]2]|]4|2]0]4

Ucnione3ys nansbie: 1) mocrtpoite Tabnuily 4acTor; 2) MOCTPOHTE
IIOJINTOH YacCTOT.

[IpuBenena tabmuma pa3MepoB 0OyBH C 4acTOTaMH NMPH3BIBHUKOB Ha
BOCHHYIO CIIyXOy:

Uzmepenus | 38 39 40 | 41 42 43 44 45
Yacrora 4 4 19 | 27 | 23 14 6 3

Wcnonb3ys nanseie: 1) mocTpoiTe TabMMIly OTHOCHTEIBHBIX YacTOT 2)
MIOCTPOMTE MOJUIOH YacTOT; 3) MOCTPOMTE MOJUTOH OTHOCHUTEIBHBIX
JacTOT.

[TpuBenena Tabnuna pasmepoB o0yBu 50 BOCHMHKIACCHHIL

Wzmepenus 34 35 36 37 38 39 40

Yacrora 5 7 10 15 7 4 2

Wcnone3ys pannbie: 1) mocrpoite TabIMIy OTHOCHTEIBHBIX YaCTOT;
MOCTPONTE MOJUTOH YacTOT; 3) MOCTPOUTE MOJUTOH OTHOCHUTEIBHBIX
JacTOT.

[IpuBenena Tabmuma pasMepoB onexabl (mMumkak u Oproku) 20
BOCHEMHUKJIACCHUKOB:

38 | 42 | 40 | 44 | 40 | 48 | 46 | 42 | 44 | 46
48 | 46 | 44 | 50 | 46 | 44 | 48 | 44 | 48 | 44

Wcnone3ys nanneie: 1) nmoctpoiite Tabnuumy 4acTtor; 2) mOCTpOHTE
TabIMIly OTHOCHTEIBHBIX YaCTOT; 3) MOCTPONTE IOJIMIOH 4acToT; 4)
NOCTPOMTE MOJIUIOH OTHOCHTEIBHBIX YaCTOT.
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472. Tect coupepxut 10 3aganuit. B Tabnuue npuBeneHBl pe3yabTaThl
TECTOBBIX UCHBITAaHUU (mpaBUiIbHBIE OTBETHI) 30 ydamuxcs:

5181265976109 ]|8]7|9]13]7
7131781910577 |5|5]7|5]4]5

Wcnone3yst nanuble: 1) mocTpoiite Tabnumy 4acToT; 2) MOCTpPOWTE
IIOJIUTOH YacTOT.

473. beuu cobpaHsl JaHHBIE O yucie npuceaanui 3a 1 munyty 30 cexyHna
150 y4acTHHUKOB CIIOPTUBHBIX KPYXKKOB. YHCIIO NpUceIanuii konebaioch
ot 40 no 74: [40;74]. OToT OTpE30K pazOMIIH HAa MPOMEXYTKH IMHOMN
5. BeutM y4TeHBI BCE YHCNa KaXJOro NMPOMEXYTKa M COCTaBJIEHA
TabnuIa 9acTor:

Yucno ,,ipuceaHum’ Yacrora
Ot 40 o 44 11
Ot 45 no 49 20
Ot 50 mo 54 28
Ot 55 no 59 36
Ot 60 1o 64 24
Ot 65 o 69 19
Ot 70 o 74 12
Bcero 150

B coorBeTcTBUM € NPUBEJCHHBIMHA JAaHHBIMHU: 1) MOCTPONUTE MOIUIOH
9acTOT; 2) IOCTPOMTE CTONOYATYI0 AMAarpammy.

§29. CPEJHssI BEJIMYUNHA. MOJA. MEJIUAHA ‘

Bel yXke 3HaKOMBI C TOHATHEM cpedusas eenuyuna. Ecim x|, x,,....x
BapUaHTHI, TO YHUCIIO

n

= X +Xp+.. X,
n

Ha3bIBAIOT CPeOHUM 3Ha4eHuem BBIOOPKH.
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Ecnu B BbIOOpKE BapuaHTa X, NOBTOPSETCS n, pa3, BapHaHTA X,
NOBTOPAETCA 71, Pa3, .. , BapUaHTa X, MOBTOPSETCS 7, Pa3, TO UHCIO
nlxl‘+'...+nkxk

n ..

X =

Ha3bIBAIOT CpedHe-636euleHnbiM sHavenuem. HanoMuaum, 4to 4ucna n, n,,
..y N, SBJIAIOTCS COOTBETCTBYIOIIMMH YaCTOTaMH BapHaHT.

Janaua 1. XossictBo mocessio Ha 100 ra 3emMiMm XJIOMYaTHUK
M3BECTHOIO COpPTAa M C KaXA0ro rekrapa noiay4dwio 33 11 ypoxas. A ¢ 50
ra Jpyrou 3emMiid, IOCesB XJIOMYAaTHUK TAKOTO K€ COpTa, C KaXAO0ro rekrapa
nonyuywio 30 n ypoxas. Kakoil cpegnuil ypoxad ¢ rekrapa MOJIYy4HIIO
XO034UCTBO?

A 3pecr x,=33, n,=100; x,= 30, n,= 50.

100-33+50-:30  3300+1500 4800
100+50 150 150

X =

OTeeT:32(m).A

3agaua 2. CooprcMeH IpsIraji B BHICOTY 7 pa3 U MOKa3ajl CIEAYIONIHe
pe3ynbTarhl (B METpax):
2,1; 1,97; 2,44; 1,85; 1,97; 1,96; 2,06.

Ha ckosbko METPOB B CPE€AHEM IIPBLII'HYJI B BBLICOTY Cl'IOpTCMCH?

A 3pecy Bapumanta 1,97 O6mia moxydena 2 pasa,
OocTalbHBIE BapHaHTHl OBIM WO oxaHoMy pa3y. CiexoBaTenbHO,

x=2,142-1,97+2,44+1,85+1,96 +2,06): 7=14,35:7= 2,05 (m).
Oreetr: 2,05 M. A

Yucio, ABisOMEECS CPEIHUM 3HAYCHHEM, HA3BIBAIOT YeHmpom psia
JIAaHHBIX.
Mooa. PaccmorpuM 3ajady, NPUBOJSUIYIO K MOHSTHUIO MOJBL.

3amaua 3. llxonsHas Mencectpa usMepwia poct 10 ydammuxcs 8
Kjacca W MONMyYHJIa CIIEAYIOIIHME Pe3yJbTaThl (B CAaHTHMETpax):

166; 168; 170; 165; 164; 168; 169; 163; 168; 162.

Kakass u3 Bapuant BcTpedaercs Ooipliee yucio pasz?

/A TlocTpouM BapHAIMOHHBIH PAL:
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162; 163; 164; 165; 166; 168; 168; 168; 169; 170.

B »>TOoM BapuanmuMOHHOM psAAy NOAYEPKHYThIe 4yuciaa - 168 cm —
BCTpeyaloTCs 3 pasa, ocTajbHble BapuaHTel | wim 2 pasa. Yucio 168
SBJISIETCS. MOJOM 3TOr0 BapHAallMOHHOIO psja.

O

3HaueHue, KOTOpPOE BCTPEYAETCS B JAHHOM BapHAIIHOHHOM PSIY
HaubonplIee YUCIIO pa3, Ha3hIBAIOT M0O0OU W 0003HAYalOT M,

Mopa u cpeHee 3Ha4€HUe MOT'yT COBIIaaTh, HO U MOT'YT OTIMYAThCS JApyr
oT Apyra. B aToi 3aja4e cpeHuil pocT y4amuxcs paBeH x = (2-163 +164 +
+165+166+3-168 +169 +170):10 =1664:10 =166,4 (cm).

To ects Moja U cpelHee 3HaYyeHHE He coBnagaror: 168£166,4.

3agaua 4.V Anmu B XypHaine mno ,anredpe” croar oueHku: 3, 3,
4, 4, 4, 5, 5.
Haiinure Moxy M cpeaHee 3HAY€HUE ITOM BHIOOPKH.
A ScHo, uTo M, = 4, tak Kak 4 BCTpedaeTcs HauboJbIIEE YHUCIO pas:
2:3+3:4425 28

x=23+34425 28 _ 4
2+3+2 7

B sroit 3amaue M, =¥ =4

Bribopka moxer HEe umMeTh Moabl. Hanpumep, macca AbIHb, COPBaHHBIX
Ha Oaxue, paBHsuiack (B kr): 3,8; 4; 4,5; 5,2; 4,9. Ora BeiOOpKa HEe UMeEET
MOJIBI.

Meouana.

@ Ecnu BapHanMOHHBIA psAJ UMEET HEYCTHOE YHCIO UWICHOB, TO
CPEIHUM YIICH HAa3bIBAIOT MeouaHnou W 0003Ha4aoT. M,.

Hanpumep, mis psana 20, 23, 24, 27, 29, 31, 34 gucno 27 sBusercs
MEJIHAaHOMW, TaK KaK OHO pacrojoXeHO B cepeauHe pspa. CrpaBa M cieBa
OT HEro uMeeTcs mo 3 wieHa. PaccMoTpuM ciydai, Koraa UMEETCs YE€THOE
YHCJIO BAPUAHTOB.
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Pan 12, 14, 17, 21, 23, 29, 32, 37 umeer 8 4JIE€HOB, B 3TOM
@ ciaydae 3a MeOWaHy NPUHHUMAKOT cCpeaHee apH(pMeTHYEeCKoe IBYX
CPeIHHX YWICHOB psAja:

21423 44
M, =12 _2_2)
2 2
Pazmax.
* *
@ Pa3HOCTh MeXy HAUOONBIIAM X, M HAaUMEHBIIUM X, WICHAMH

* *

BapHAaMUOHHOTO psAga X;,X,,...,X,, TO €CTh X, — X; HaA3LIBAKOT

pasmaxom BBIOOPKH.

O6p9HO ero 0003Ha4alT OYyKBOM 7.

Pasmax BLI60pKH gyucesn X,X;,..,X, SBISETCA OJHOM M3 BEJIUYHUH,

yKa3bIBalOMIeH HAaCcKONbKO pa3bpocaHsl 3TH uucna. Hampumep, s psana
5,6, 8, 16, 18, 19 (1)
pa3max paBeH r =19 — 5=14.

Il paza 10, 10, 12, 13, 13, 14 2)

pa3Max paseH r = 14 —10 = 4. Mexay TeM, 4HCIIO YIECHOB KaXIOro psla
paBHO 6, a UX CpeIHHE 3HAYCHHUS PaBHBI MexAy coboit (x =12).

HepaBenctBo 14 > 4 o3Hauaet, 4To wieHH psana (1) 6onee pasdbpocaHnsl,
yeM 4WIeHHl psAnxa (2), aTo o3HadaetT, 4to pAx (1) Gomee usmenuus.

Ynpascnenun

474. B tabnuue 3aUKCHPOBAHO YHUCIO IOMAJaHUM Msda B BOpOTa
conepHUKoB 3a 10 urp mxonbHOH (GyTOOTBEHON KOMAaHJBI:

X —4YHCIIO

» 0 1 2 3
MsAYer

1 — 4acTrora 4 2 3 1
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475.

476.

4717.

478.

479.

Onupasicb Ha 3TU CBEACHHMS: |) MOCTPOWTE BapHALlMOHHBIA psl; 2)
HaWJUTE CpejHee 3HaYyeHHE BBLIOOPKH; €€ MOJy; MeQuaHy; pa3max;
3) mocTpoiTE MOJIUIOH YacToT; 4) MOCTPONTE TaOIHIy OTHOCHUTEIBHBIX

YacCTOT, 5) HOCTpOﬁTC JuarpaMmMy OTHOCHUTCIBHBIX 4YaCTOT.

Haiingure: 1) cpennee 3HaueHue; 2) Mmomy; 3) Mmenuany, 4) pa3smax
s BeIOOpku (475-477):

1) 12, 14, 9, 13, 15; 3) 15,13,13,14,16,14;
2) 16, 14, 13, 17, 4) 5, 8, 13, 12, 12.
1) 6, 8, 10, 11, 10; 3) 8, 10, 12, 11, 14;
2) 3, 6,8, 4, 9; 463,275, 1.

1) _3, 49 59 - 45 19 2’ 4’ _39 _2’ 3, _3, 2;

2) -3,-3,4,4,4,6,6,-3,-2,4,5, 4.

9 yenoBek CymeWCcKOW KoMaHIbI oleHuBaeT mo 10-OamnpHONM mIKare
TaHeI ABYX TaHLIOPOB. VX OLIEHKH mpHBEIeHBI B Tabnuue:

[TopsiakoBoIit HoMmepa cyneii 1 BX OLEHKH
HOMEp

TaHLIOpa

1 881968919287 (89|89]| 88|87

2 9,1(82)90/(89]90/91]90]|91]090

JUis xaxxporo TaHiopa HaWjaure: 1) cpeaHee 3HadeHue; 2)momy; 3)
MeauaHy; 4) pa3Max HX OIICHOK.

B Tabnune npuBeneHbI CBEJEHHS O pabodyeM CTa)Xe U ero 4acrore
40 MKONBHBIX YYUTEICH:

Pa6ouwnii cTax 1121451791012 15]|18]20f22]23]25

Uucnoyuurenen | 3 |1 |4 |34 2|3 1|2 |6|3|3|3]2
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Jlis otor BeIOOpkM Hanaute: 1) cpeaHee 3HaueHue; 2) moay; 3)
Meauany; 4) pasmax; 5) MOCTPONTE IOJUIOH YaCTOT.

480. Kamepsl ciuexenus HabmomaoT 3a 50 ciaydaidHbIM o0Opa3zoMm
BHIOpAaHHBIMA aBTOMOOHMJISIMH M OMPEACNIAIOT MX CKOPOCTH (B KM/4).
Pesynerarel mpuBeACHB! B Tabmuue:

62|54 |56 |73 | 78 | 63| 68| 70| 66| 54
5865|5557 |69 |67 |61 |64]|53]56
58|76 |57 |48 | 57 | 68 | 82 | 78 | 72 | 75
65|67 |64 |54 |58 |62 67|80 87|69
74178 |70 | 76 | 46 | 60 | 63 | 68 | 74 | 67
Jlnsa sToit BBIOOPKH:
1) ompenenure pa3zmax;
2) pa3beiiTe BRIOOPKY Ha KJIAacChl, IPUHAB JUIMHY OTpe3ka 3a 5 (45-49;
50-54; 55-59;...) u nocrtpoite TabNHIly 4YaCTOT;
3) BBLIYMCIUTE CpelHEee 3HAaue€HWEe, MOLY U MeIHaHy BHIOOPKH;
4) mocTpoiTe IMOJMIOH YacToT;
5) mocTpoiiTe TabaUIly OTHOCHTEIBHBIX YacTOT;
6) moCTpPOMTE HarpaMMy, COOTBETCTBYIOIIYIO TaOJIUIE OTHOCHUTEIBHBIX
4acToT;
7) CKOJIBKO IIPOLIEHTOB aBTOMOOMJIEH MMENTH CKOpocTh Oonee 70 km/4a?

481. B rtabmnuue npuBeneHbl pesynbrarhl (B MeTpax) 40 y4acTHHKOB
COpPEBHOBaHUHN IO METAHHUIO KOIIbS:

28| 31 |31 38|43 | 3834|5236 38

35148 |34 45| 41 | 35|42 |42 | 42| 41

27132 (29|33 | 49 | 37 | 48 | 40 | 47 | 39

2625|3740 | 28 | 37 | 37|44 | 44| 43
o
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1) Pasbeiite cBepenuss Ha kiaccel (rpymmsl) (25-29; 30-34; ..) u

HOCTpPONTE TAbIHIy 4acToT;
2) MoCTpPOWTE TMOJIUTOH YacToT;

3) HaliaHuTe cpegHee 3HAYCHHE, MOAY M MEOHaHy BEIOOPKH.

§30. PEHIEHUE KOMBUHATOPHBIX 3AJJAY METOJOM
IIEPEBOPA

PemieHust MHOTHX OBITOBBIX 3a/1a4 MOTYT OBITh Pa3iU4HBIMU. MBI MOXEM
BbIOpaTh M3 HUX Haubonee mpueMauMsbid. UToObl mpHm moacdeTe 4ucia
PCIICHUH Yy4YECTh BCEC BapUAHTHI (METO/BI, BO3MOXHOCTH), ,,HE MPOIYCTHTH ",
,,HC TOTEPATH" HA OAMH W3 HHUX, UCIONB3YIOT METOH nepebopa (moacuera).

CYIIIHOCTL OTOr0 MCTOJa pPa3bsCHUM Ha INpHUMCpax.

3anayal.CKonpKo ABY3HAYHBIX YHCEN MOXKHO COCTaBUTH U3 1udp 2,3,5?

A Yto06k1 HE IPOIYCTUTE HU OJHO M3 YHUCECII U HC IIOBTOPUTHCH, 3alTUIICM

MX, HAapUMEp, B MOPSAJKE BO3PACTAaHMA: CHA4Yala 4MCIa, HAYMHAIOUIUECSH
C 2, 3aTeM C 3, W HAKOHEL C 5, mepebpasé Te, KOTOPHIC YAOBJICTBOPSIOT

YCIOBHIO 3aJa4dn:
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22023,%85; 32P 33735, 52, 53, 55.
OreeT: MOXHO COCTaBUTh 9 IBY3HAYHBIX YHCEI. A
PaccmoTpum eme opuH cmoco6 pemeHus 3amadd 1.
A TlocTponM ciemyiomuii cxemy:

1-uudpa 2-nudpa [TonyuuBmeecs
4UCIIO

222

2<3 >23

/ S —i) S

2 ——p-3D

BapuaHTbI >3 <3 L
5 ——35

2—»52

5<3—>53
5——»55

Oreer: Bcero 9 umcen. A




OTa cxema IOoXO)Ka Ha JEpeBO, IOITOMY €€ HAa3bIBAlOT O0pegom BCEX
BO3MOXHBIX @apuanmoé (cnoco6oB, HabopoB). UToObl cOCTaBUTH U3
3ajaHHbBIX nudp 2, 3, 5 nBy3HauHbIe YMCIA, CHaYaja BHIOMpaeM MEPBYIO
uudpy, TAaKUX BPUAHTOB 3, MOITOMY M3 ,,KOPHSA IepeBa BBIXOAAT 3 BETBH.
notoM, nepebupas 2 nudpy, nomydaem emie 3 BapuanTta. [losTomy u3
Kaxjoro u3 3 nudp ucxoaut eme 1no 3 BeToYKU. B pesynprare nomydaem

9 Pa3IM9HbIX JABY3HA4YHBIX YHUCECIL.

3agaua 2. Ckoibpko TPEX3HAYHBIX YUCCI MOXXHO COCTaBHUTH HU3 I.IH(I)p

1, 2, 3, He TOBTOpPSA HMX?
[TocTtpouM apeBO BapHaHTOB:

1-uudpa 2-uudpa 3-uudpa  IlomyuuBmeecs

YHCIIO
1<2 >3 » 123
3 »2 » 132
1 »3 > 213
BapuaHTbI :2<
3 > 1 » 231
1 »2 » 312

3<2 g > 321

OrBeT: 6 uncer. A

Japaua 3. Typucruueckas ¢pupmMa OCYIIECTBISET MOE3AKH B ropoaa
byxapa, Camapkana u XuBa. CKOJIBKO BCEBO3MOXHBIX MAalIPyTOB MOXXHO

MOCTPOUTE?

Bsenem o6o3nadenus: byxapa — b, Camapkauag— C, Xusa — X.
[TocTpouM fapeBO BapHaHTOB:

X > C »bXC
B » X » CbX
BapuaHThI > C<
X » b » CXb
b » C » XBC
X<C » b » XCb
OTeeT: Bcero 6 mapmpyrtoB.A
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3apgava 4. Beumure BCe BO3MOXHBIE JIBY3HAYHBIE YMCIIa, KOTOPBIE
MOXXHO cocTaBuTh u3 mubp: 1) 1, 2 u 3; 2) 0, 1, 2 u 3. Haligure, yemy
paBHO uX 4uciao N?

A OnuuM U3 MeTOIOB peumeHuss KOMOMHATOPHBIX 3ajJa4 SABJISCTCSH
nocmpoenue mabauyvl. [Ipy pemIeHHU ATHM CIHOCOOOM HEBO3MOMKHO
,TIOTEPATH BIEeMEeHTHl KOMOWHanui. PaccMoTpuM pemeHue 3ajxadw,
NOCTpouB Tabnuily BapuaHToB. [locTpoum Takue TaOIHIIBL:

482.

483.

484.

48S.

486.
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1-as mudpa 2-as mudpa 1-as nugpa 2-as mudpa
1 2 3 0 1 2 3
1 11 12 13 1 10 | 11 12 |13
2 21 22 23 2 20 | 21 22 |23
3 31 32 33 3 30 | 31 32 |33
N=3-3=0. N=3-4=12.
Orsetr: 1) N=9. Oteer: 2) N=12. A

Ynpasxcnenusa

Anumep, baxpom m Canum kymwim 3 Owinera Ha ¢yrdon. B
COOTBETCTBHUM C OMJIeTaMH OHHM JOJDKHBI 3aHHMaTh 1; 2; 3 mecra
nepBoro psjaa. Kak oHu MoryTt ucnons3oBath 3TH Mecta? [locTpoiite
JPEBO BapHAHTOB COOTBETCTBYIOIEE 3ajade.

CKOIBKO TPEX3HAYHBIX YHCEI MOXHO cocTaBuTh u3 uudp 0, 4, 5,
€ClIi MOXXHO 3TH Hubpel moBTopATh? IlocTpoiiTe ApeBO BapHAHTOB
COOTBETCTBYIOIIIEE 3ajaduc.

CKOJIBKO TpPEX3HAaYHbIX YHCEJ MOXXHO COCTaBHTh W3 1udp 4, 5, 8,
€CITM MOXHO 3TH IU(PHI MOBTOPATH?

B marasune npoparorcs s610ku, rpymu U BuHorpana. Ters Upona u
Ters Hacuba BeiOuparoT oauH Buj 3TUX (pykroB. CKOIBKO BCero
BapHaHTOB TakKoro BeIOOpa cymecTBytoT? IlocTpoiite IpeBo BapHaHTOB.

CocraBpTe pa3nHYHBIC YETHIpEX3HauyHbIE 4yucia u3 uudp 2, 4, 6, 8§,
He noBropss ux. Ckoinbko u3 HuX jgensarcsa: 1) Ha 4; 2) Ha 8?
o




487. Aszam Xxo4er KYNHTh JUIi MaMbl U CECTphl JaBa Oykera IBeTOB. B
MarazuHe OyKeTBl COCTaBJIEHBI U3 O€JIbIX P03, KPAaCHBIX PO3 U I'BO3JIMK.
Ckonbko criocoboB Beibopa aByx OykeroB umeer Azam? Iloctpoiite
IpEBO BapHaHTOB.

488. Ay KOpPMHT CBOEro KpoJiMka MOPKOBBIO, KallyCTOM U CBEKJIOW. Emy
HY)XHO BbIOpaTh ABa M3 3THX oBomed. CkoapkuMHu criocobaMu Aim
MOXET 3TO CHelaTh?

489.. llIngp ceiia cogepxut 3 O6yksol — 4, 5, B. Ckonbko Bcero mudpon
MOXXHO COCTaBHUTH M3 3TUX OykB? PaccMorpure aBa cinydas: 1) OykBel
HE MOBTOPSAIOTCS; 2) OYKBBI MOBTOPSIIOTCS.

490. Ha 6monne nexar 2 s6noka, 2 rpymu 1 2 nepcuka. Hagupa n Hazuma
xoTaT BbIOpaTh 1o 3 ¢pykra. Ckonbko criocoboB (BapuaHTOB) TAKOro
BBEIOOpa BO3MOXHBI?

491. Illectp neTeid XOTAT MPOKATUTHCS HA 3 IBYXMECTHBIX J07KaX. CKOIbKO
pa3JIMYHBIX crIoco00B paccaaku Aered Bo3MoxHbI? [locTpoiite npeBo
BapHaHTOB.

§31. OCHOBHOM 3AKOH KOMBUHATOPUKH W ETr'O
NPUMEHEHHWE ITPH PEIIEHUM 3ATAY

Hoporoii yuyenuk! B 6 knacce Thl yXe NO3HAaKOMHJCS C HEPBBIMHU
NpaBUJIAMHU CIIOXKEHHS U YMHOXEHMS B KOMOHMHATOpHKE.

3amava 1. U3 Camapkanga B TamkeHT MOXHO mpuexare 4
crocobamu: caMoyIeToM, moe3aoM, aBrobycoM M Takcu. A u3 TamkeHra
B XojkekeHT 3 cmocobamu: moe3gom, aBToOycom U TakcH. CKOJIBKO
cymecTByeT crniocoboB moe3nku u3 Camapkanga B XomkekeHT (puc. 41)?

caMoJieT noess

ooty
Camapkani w XOJKEKEHT
Puc. 41.
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A W3 Camapkanga B TamkeHT MOXHO momacth 4 crnocobamu. ITycts
MbI IpuOBLIH B TamkeHT OAHUM U3 STHUX BapuaHTOB. Teneps, 4TOOb! OMacTh
B XO/KEKEHT MMEIOTCS 3 BapHaHTa — BO3MOXHOCTH. Takum oOpasom,
umeercs 4-3=12 pa3nuuHBIX BapuaHTOB Kak momacth M3 CamapkaHaa B
XomKekeHT depe3 TalkeHrT.

Bce aTH BapuaHTBI TaKXke MOXHO 3amucaTb. BBenem o0o3HadyeHUs:
camonier (c), moesn (m), aBrobyc (a), Takcu (t). Hanpumep, 3amuch cm
o3HauaetT, yTo U3 Camapkanjna B TamikeHT NMpUIIETAIOT HAa CaMoOJeTe, a W3
TamkenTa B XomKeKkeHT eayT Ha noesze. [lonydaem ciemyromue BapHaHThI
(Bo3moxkHOCTH) momacTh U3 Camapkanaa B XOIKEKEHT depe3 TallkeHT:

CII | I | alr | T

ca na | aa Ta

CT nr | ar TT

Yucino crnocobos: 4:-3=12.
Orset: 12 cnoco6os. A

Boobme, ecnu umeemcss m eapuanmos npuezda u3 2opooa A 6

@ 20po0 B, u Ona Kaxc0020 u3 HuUX umeemca n 6APUAHMOE Npue3dd

us B ¢ C, mo uz 2opooa A 6 20pod C moocHo nonacme 6ce2o m-n
cnocobamu, mo ecmov m:n pasTUYHLIMU 8APUAHMAMU.

OTO npasuno ymHoOJCeHuss WU OHO CUHUTAETCS OCHOBHBIM IPABUIOM
KOMOMHATOPUKH.

3apmauva 2. B ormene ,,Bce mns noma“ cymnepmapkera ,,Makpo*
uMeeTcs 5 pa3HbIX mHall, 6 pasHeIX Onmronen ¥ 4 pa3Hble YalHHBIC JIOKEYKH.
Ters Hapruza xoder KymuTh MO 2 KaxJ0ro Bujaa mocyabl. CKOIBKHUMHU
crioco6aMu OHa MOXET 3TO CHAEIaTh?

A 1) Umeercs 5 BapuantoB BeiOopa nuai. Jlis BeiGopa Onrogen
cymecTByeT 6 BapuaHTOB. [y kaxxq0o¥ BHIOpaHHOHW MUanbl uMeeTcs 6
BapuaHTOB BbIOOpa Omiogua. CienoBaTenbHO, IO MPAaBHIY YMHOXCHHS
cymecTByeT 5-6 = 30 BapumaHTOB BHIOOpa mapsel: muana u Omroana.
Paccyxaas TOYHO Takxe HaWaeMm, 4TO mapy: 2) muaja U JIOXKEdKa
MOXHO BbIOpaTh 5-4 = 20 cnocobamu; 3) GiioAne M J0XKe4Ka MOXKHO
BEIOpaTh 6 -4 = 24 pasznuuHeiMU crnocobamu. Mrak, 2 BHAa mOCYABI
MoxHO BbIOpare 30+20 +24 = 74 pa3nu4yHbIMH cnocobaMu.

Orser: 74 cmocoba.A
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3anpaua 3. CKoJBKO UMEETCS TPEX3HAYHBIX YHUCEN C OAHOM Ludpoit 77

A Hudppa 7 moxer 3anumarb 1-, 2-, 3-e Mmecto (KIaccel COTEH,
NECSATKOB, CIUHUIL).

Ecimu nudpa 7 crour Ha 1-oM mecTe, TO Ha 2-OM M 3-€M MecTe
moryT croate 9 nudp (0, 1, 2, 3, 4, 5, 6, 8, 9), Bcero 9-9 = 81 BapuaHT.

Ecnmu nudpa 7 croutr Ha 2-oM mecTe, TO Ha 1-OM MecTe MOryT OBITh
mobsie nudpsl, kpome 0 u 7. To ects umeercs 10—2=8 BapuaHTOB 3anUCH
muopsl Ha 1-oM Mecte. B 3ToM cinydae Ha 3-eM MecTe MOXET CTOSATH
mobas mudpa KpoMme 7; Cle0BAaTEIbHO, TaKUX BapHaHTOB 89 = 72.

Ecnm nudpa 7 crour Ha 3-em MecTe, TO Ha 1-OM MECTE€ MOTYT CTOATh
8 mudp, a Ha 2-om mecte 9 nudp. Takum ob6pa3oM, TPEX3HAYHBIX YHUCEIN
¢ oxuoit nudpoit 7 umeercs 81 + 72 + 72 = 225,

OTBeT: 225. A

3apaua 4. Ha OKpPyXHOCTH OTMETHM 35 A
Touek M obo3HauuM ux 4, B, C, D, E. Kaxaywo wus
TOYEK COCJMHHUM C JPYTMMH TOYKAMH OTPE3KOM.
CKONBKO OTPE3KOB MONy4YwsIoch (puc. 42)? E B

/A I-cnocob. Tax Kak TOYEK HEMHOTrO, TO
MOXKHO ITIOCTPOUB COOTBETCTBYIOLIMH 3a/1a4€ YEPTEK,
NOACYUTATh YHCIO OTpe3KoB, ux Bcero 10. Ho ecnu D c
9HCJIO TOYEK yBenuuuTh (Hampumep, 100 Todex, ...),
TO CJIOXKHO TOCTPOUTH COOTBETCTBYIOIIUN YEPTEK Puc. 42.
¥ TOACYUTATh YUCIO OTpe3koB. Toraa MoOXHO
IIPUMEHHUTH JPYrod cnocob.

2-cnocob. U3 xaxaod U3 5 OTMEYEHHBIX TOYEK MOXKHO IPOBECTH IO
4 orpeska. Takux orpeskoB 5 - 4 = 20, HO IpU 3TOM KaXIbIH OTPE30K
OTMEYEeH M NOoJAcYUTaH JBaxJabl. CieqoBaTenbHO, HYXXHO YHUCIO ITHUX
orpe3koB 20 pasgenuts Ha 2: 20 : 2 = 10.

3- cnocob. Eciu coeauHUTh TOYKY A C OCTaJlbHBIMH 4 TOYKaMH,
To mnoixyyuM 4 orpeska: AB, AC, AD, AE. W3 Touku B Takke MOXHO
npoBecTH 4 oTpe3ka, HO OJUH M3 OTPE3KOB, NIPOBEACHHBIX U3 TOUKH B (BA
= AB) mbl yxe cuutanu. CreqoBareabHO M3 TOYKH B MOXHO mpoBecTd 3
HOBBIX (HE YYTCHHBIX paHee) oTpe3Kka. AHAJOTMYHO M3 TOYKH C MOXHO
IIPOBECTH 2 OTpe3Ka, a U3 TOYKH D TOJIBKO OIMH HOBBIM OTPE30K. 4 OTpE3Ka,
IIPOBEJAEHHBIX U3 TOUKHU E, yxe yuuteiBaIUCH paHee (EA = AE; EB = BE;
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EC = CE; ED = DE). CnenoBaTenbHO0, YUCIIO BCEX OTPE3KOB, COECIUHSAIOIUX
5 JaHHBIX TOYEK OKPYXHOCTH paBHO 4+ 3 +2 + 1 + 0 = 10.A

3amava 5. CKoOIbKO TpPEX3HAYHBIX YHCEI MOXHO COCTaBHUTh H3
uudp 3, 4, 5, 6, 8, 9, ecnmu 1) nudper He MOBTOPAIOTCA; 2) UHDPHI MOTYT
MOBTOPATHCA?

A 1) Umeercs 6 uudp. Jlobas u3 HUX MOXET OBITH NEpBOM HHPpPOM
Tpex3HayHoro yucia. CrienoBarensHO, UMeeTcs 6 6o3modcHocmetl evlbopa
nepBoit nudpsl. Torna Bropyo 1mudpy MOXHO BHIOpaTh M3 5 OCTAaBIIMXCS
nudp, TO €CTb UMEETCS 5 603modcHOCmel 6blbopa. AHAIOTHYHO 3TOMY
umeercs 4 gosmooichocmu evlbopa 3 THQPEL.

CrnenoBaresibHO, eciu LUGPB HE MOBTOPSAIOTCS, TO OOIIee YUCIIO
TpeX3HauHbIX 4ucesl paBHO 65 -4=120.

Otmet: 120. A

/A 2) Ecin nudpsl IOBTOPSIOTCS, TO 03modcrHocmedi evlbopa 1-, 2-,
3-e#t nudpel TPEX3HAYHOTO YHCIIa paBHO 6 Tak Kak 3aaaHbl 6 nmudp. Torga
B OTOM ciy4ae oOIIee YUCIO TPEX3HAUYHBIX YHCE PaBHO

6-6-6=6=216.

OtBeT: 216. A

Ynpasucnenusn

492. Mama nonpocuna Haprusy xkynuts B cynepmapkere ,,Kop3unaka. Y3* 3
copra ¢pykroB. B , Kopsunke. ¥3* umeercs 6 coproB s6510k, 4 copra
rpymr 1 5 coproB BuMHOrpajga. Hapruza kynuna mo 1 kr xaxjaoro
copra ¢pykroB. CKOIBKO pa3jIMYHBIX BapHAHTOB OHA MOXET BBIOpaTh?

493. CkonmpKO MMEETCS YETHIPEX3HAYHBIX YHCENT C OJHOM mudpoi S5?

494. Ha oxpyxHoctu orMmedenbl: a) 10; b) 100; c¢) » Touek. Ckonbko
OTPE3KOB IOJIYYUTCS, €CIM COEJMHUTh KaXKIYI H3 TOYEK C
OCTaJIbHBIMH TOYKaMHU?

495.1) 3; 2) 4; 3) 5; 4) 6; 5) 8; 6) 15 npy3eit 0OMEHSIIUCEH APYT C IPYroM
pykonoxatussMu. Halaure 4uciio pyKOIIOXKaTUMl B KaXXJOM Clly4ae.
496. 10 npyseit mpoBoaAT Mexay co0oH maxmaTtHeld TypHHp. Ilpm 3TOM

KXK/BIA U3 YYaCTHUKOB C KaXXJbIM M3 OCTAJIHBIX YYaCTHUKOB UTPAET
onuy naptuio. CKOIBKO NapTHI pa3bIrphIBA€TCS B 3TOM TypHUpE?

Ckaocu—xa, 6 yem cxodcecmsv 3a0a4y 494—496?
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497.

498.

499.

500.

501.

502.

CKoJIPKO TPEX3HAYHBIX YUCEJ MOXKHO coCTaBuTh u3 uudp 0, 1, 2, 3,
4,5,6,7, 8,9, ecnu 1) uudpsl HE MOBTOPSIOTCS; 2) UUPPHI MOTYT
MTOBTOPSTHCA?

CKOJbKO a) JBY3HAYHBIX; b) TPEX3HAYHBIX YHMCEI MOXHO COCTAaBUTH
w3 mudp 0, 1, 2, 3, 4, 5?

PaccMoTpeTh TO OTHENBHOCTH BapUaHTBl, Koraa OU(pPH He
TIOBTOPSIOTCS; KOTJa TMUQPPHI TOBTOPSIFOTCSL.

B gemnumonate mo ¢yTOomy 3a 30510TyI0, cepeOpsHyI0 U OpOH30BYIO
Medanu ydacTBYlOT 16 komann. CKOTBKMMH CIOCO0OaMHU MOXKHO
pacrpenenuTb 3TH MeNald Cpelu KOMaHa?

B HekoTropom rocymapctBe ecth 4eTbipe ropopa: A, B, C u D. U3
ropoga A B ropox B Bemyt 6 nopor, u3 ropona B B ropox C — 4
noporu, u3 ropoga A B ropog D — 2 noporu, uz3 D B C — 3 noporu.
CkonpkuMHu crioco0aMu MOXHO jao0OpaThes u3 ropoga A B ropog C?

Yucno, B 3amMcu KOTOPOIO yYacTBYIOT TOJBKO HEYETHbIE LUQPHI,
Ha3bIBalOT ,,cHACTAUBBIM® umcioM. CKOJIbKO cymecTByeT: 1)
TPEX3HAuHbIX; 2) YEThIPEX3HAYHBIX ,,CYACTIMBBIX" UHCes?

CKONBKO CYLIECTBYET WIECTU3HAYHBIX YHCEJ, B 3alMCU KOTOPBIX
uMeeTcst XoTs Obl onHa ueTHas mHudpa?

Vkazanue: Uuciao mecTU3HAYHBIX YHCCJI, KOTOPBIC COCTOAT TOJIBKO H3

503.
504.

505.

506.

HeueTHBIX mupp 5-5-5-5-5-5=5°=15625. A Bcero cyiecTByer
900000 mecTtu3HauHbIXx uyucesn. Torma 4ducesn, YIOBJIETBOPSIONIUX
ycnoButo 3aaadn 900000—15625=884375.

CkoJIbKUMH crIoc00aMM MOXKHO pas3sIokHUTh 4 muchbMma B 4 KoHBepTa?

N3 5 yyamuxcs Hy>KHO BbIOpaTh 2 JJIsl y4acTusi B KOHKypCe ,,3HaTOKOB .
CKOJBKUMH CTIOCO0aMU MOXKHO 3TO CJenarh?

Ha nocke Hanwucanbl 12 CymecTBUTEIbHBIX,
8 miarojgoB W 7 mnpuaarateabHbiXx. s
COCTaBJIEHUS TMPEIJIOKEHUS M3 KaxIaou
IPYINIBI HYKHO B3SITh OJHO CJIOBO. CKOJIBKUMU
croco0aMi MOXKHO DTO CIenarsb?

CKOJIBKO CYIIECTBYET Pa3IMYHBIX MO3UIUNA Ha
IIaxMaTHOM J0CKe, Koraa Oenas ¥ 4epHas JIaabh
HE MOTyT OuTh Apyr apyra (puc. 43)?

Puc. 43.




507. CkonbKO CYLIECTBYET pPa3JIMYHBIX MO3MLIMN Ha MIAXMaTHOM JOCKE,
Korma Oenblif M 4epHbId (ep3u HE MOTYT OUTH Ipyr Apyra?

508. CKonbKO CyIIECTBYET pa3IMYHBIX BApMAHTOB HA IIAXMATHOM JOCKE s
0eoro W YepHOro KOpOJs, HE MPOTHBOPEYAIIUX IMpaBUIIAM HTPHI?
Vkazanue: paccMoTpute TpU ciydas:

1) Genplif KOPOIb CTOUT B YIIY;
2) Oenblif KOPOJIb CTOUT C Kparo (HO HE B yINy);
3) Genblii KOPOJb HE CTOUT Ha Kparo JOCKH.

509. B mkonbHOW CTONOBOW HMMeeTCsl Oenblii M YepHBIM Xjied U Tpu
Busa Koibachl. CKOJIBKO Pa3IUYHBIX OyTEpOpPONOB MOMXKHO M3 ITOTO
COCTaBUTH? BBINMHUIINTE BCE BAapUAHTHI.

510. ®naru MHOTHX TOCYJAapCTB COCTOST W3 3 TOPU3OHTAJIbHBIX WU 3
BEPTUKAIBHBIX TMOJIOC pa3HoOro 1Bera. CKOJIBKO pazNUYHBIX (IIaroB
MOXKHO CHIUTh W3 TKaHel Oejoro, 3eJeHOr0 M CHUHEro IBETOB?

511. CkonbKO pEelIeHUl UMEET ,,ypaBHEHHE" O+ O+ A =10, ecn IIyCThIE
MeCTa MOXXHO 3aloJIHMTh oaHoW w3 mudp 1, 2, 3, 4, 5, 6, 7, 8?
Hudpsr MmoryT nmoBropsaThes. PaccmoTpute nBa ciyyas (Hampumep: 1)
pewenus 1, 1, 8; 1, 8, 1; &, 1, 1 pa3ubie; 2) Korjga OHM CUMTAIOTCS
pPaBHBIMHU).

512. Keiic Hagupa MOXHO OTKPBITH NMPU MOMOIIX KOAA. DTOT KO COCTOUT
u3 3 paznuuHbiXx MUdp, U Kaxaas uudpa He Gompme 3. B xome He
y4yacTByeT 4ucio 13 (Hampumep, B KOAE HET MOCIEIO0BATEIbHOCTH
013, 213... ). Halinure HauGosnbliee YMCIO TOMBITOK OTKPBITH KEHc,
ecnru Hamup 3a0bin kom.

513. /IBepb moabe3aa MHOTOKBAPTUPHOTO JOMa OTKPBIBAETCS C MOMOIIBIO
kona. Komom sBnsieTcst 4-x 3Ha4HOE YHCIO, cocTosimee u3 mudp 0 u
1 (umcma 0000 u 1111 He cuurtaroTcs komom). KakoBo Hambombiiee
YHUCJIO MOMBITOK OTKPBITH IBEPh MOABE3AA, €CIH Bbl 3a0bUIH KOA?

Ykazanue: CHadana HY>XHO pacCMOTPETh KOA ¢ OAHOM 1, 3arem ¢ aByms
1, HakoHen ¢ Tpems 1.

514. CkoibKHMHU cTIOCOO0aMH MOYKHO B3BECHTH Ha PhIYaXHBIX Becax 20 Kr
uca, €Ciiu UMEKTCsS Tupu maccor 1 kr, 2 kr, 5 kr?
ﬁ DTy paboTy MOXHO CHeNaTh CIEAYIOIIMM CIIOCO00M:
1) tonbko rupeit 1 xr s3Tto 1 cnoco6;
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2) Tonbko ruper 2 kr 3to 1 cmnocof;
3) tosnbko rupeit 5 kr 3To 1 cnocoo;
4) rupsima 1 xr u 2 kr 9 cnoco6oB:

I'mps 1 xr 18 | 16 | 14 | 12 | 10 | 8 6 4 2
I'ups 2 xr 1 2 3 4 5 6 7 8 9
5) rupsmu 1 xr u 5 xr 3 cnocoba:
Tups 1 xr 15 10 5
I'ups 5 xr 1 2 3

6) rupsmu 2 kr u 5 Kr 310 1 cnoco6: 5 mo 2kr u 2 mo Sk,
7) rupsmu 1 xr, 2 xr u 5 xr 13 cnoco6oB:

Yucno ciocoboB
I'mpu,kr |1 |2 |3 |4|5]|6| 78|99 |10j11|12]13
1 xr L3 |S5|7|9|11|13]8]|]6|4]|]2]|3]1
2 xr 716|514 |3|2|1|1|2|3(4|1]2
5 kr 1|1 jrjryrj1y121212123]3

Cnenosarenbno, Bcero 1+1+1+9+3+1+13=29 crnocobos.
Otser: 29 crnoco6os.A

515. dupma cBszana ¢ 4 marasuHamu. MHkaccatop
(coTpyaHMK, cOOMpAIOIMI NCHBIU U3 MarasuHa
W CHAOIIMK UX B 0aHK) OOXOIMT BCE Mara3uHBI.
HayuHas ¢ 1-ro, ¥ ONATH BO3BpaIlaeTCs B
nepsbiii. Haliqure Haubosee KOPOTKHM U3 BCex
BO3MOXHBIX MapuipyToB (puc. 44).
Vkasanue: CocraBbre s KaXkJOro Mapuipyra
5-3naynbii kox. IlepBas m mocmenns nudpa

kona 1. Hanpumep, mnmna mapmpyra 12431:
5+2,4+4,3+48=16,5 (xm).

6 KM

4,3 xm

14— Aunrebpa, juis 8 knaccos
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516.

517.

518.

519.

520.
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Yupaxknenuss k rinase IV

3agaHbl CICAYIOIIUE BHIOOPKH:

18, 19, 17, 18, 14, 13, 17, 19, 18, 18, 20, 22, 19, 15, 24,

14, 18, 15, 13, 17, 20, 22, 21, 19, 18, 16, 13, 13, 15, 14.

s BeIGOpoOK: 1) mocTpoiTe TabiMIly 4acToT; 2) HaWIuTEe CpeaHee
3HaueHHe; 3) Moxy; 4) Meauany; S5) pa3Max; 6) MOCTPOMTE MOJUTOH
4acTOT.

1) CocraBpTe BapHalMOHHBIA psj; 2) HAWIUTE CpeHEE 3HAYEHUE;
3)mony; 4) meauany; 5) pa3Max Ui BHIOOPKH:

-5, 4, -3,-2,0,3,6,6,5,5,5,7,8, 8,6, 7.

Haiinure nns BBIOOPKM B COOTBETCTBHHM C JAaHHBIMH Tabmuubl: 1)
cpeaHee 3HadeHHe; 2) Moay; 3) MeawaHy, 4) pa3max; 5) MOCTpOWTE
IOJIMTOH 4acToT; 6) cocTaBbTe TaOJIMIy OTHOCHTEJIBHBIX 4YacTOT H
IIOCTPOUTE COOTBETCTBYIOLIYIO QUArPaMMY:

Pesynbrars
HaOIIOIeHU I

Yacrora 6 7 8 9 |10 6 4

7189|1012 14|15

20 ygammxcsi 8-ro kimacca Ha 100 MeTpoBKEe mMOKa3aau CICAYIOIIHE
pe3ynbTarhl (B CEKYHJaX):

143 | 16,1 | 14,7 | 16,9 | 24,1 | 224 | 198 | 142 | 174 | 14,5

20,8 1 199 | 154 | 18,4 | 20,2 | 18,3 | 20,1 | 18,4 | 18,3 | 16,2

Hns BeiOOpkm: 1) mocTpoiTe BapHUAalMOHHBIA pAA; 2) COCTAaBBTE
Tabnuuy 4acTtoT; 3) BBIYUCIMTE CpegHee 3HaueHue; 4) moay; 5)
Menuany; 6) pa3smax; 7) HOCTPOHTE IOJIMIOH YacCTOT.

OnuH w3 ydJammxcs 8-ro Kiacca 3a ABE YETBEPTH IONYYHI TaKHE
OIICHKH N0 MaTCMAaTHKE:
4,3,2,2,3,3,3,4,4,4,4,5,5,5,4,4,3,2,3, 4.

Jlis BeiOOpkuU: 1) HaluTe cpefHee 3HAYEHHE; 2) MOJY; 3) MeJuaHy;
4) coctaBbTe TaOJIMIy YacTOT; 5) MOCTPOMTE MOJIUIOH YaCTOT.




IIPOBEPBTE CEBA!

1. B uemmnuonare no ¢yrbony yuyacrByror 18 xomanj. Ckoibko
BCEro MaTded OydeT ChIrpaHO Ha YEMIIMOHATE, €CIU KaxJjaas
KOMaH/1a IOJDKHA CBITpaTh Ha CBOEM IIOJIE M Ha MOJIe CONepHUKa?

2. B 8-oMm kmnacce mpoBomiaT ypoku mo 12 mpeameram. B
pacnuCaHUM Ha MOHEACIBHUK HANMCaHO 5 YPOKOB IO OJHOMY
u3 npeaMeToB. CKOIBKUMHU CIOCOOaMU MOXHO COCTaBUTH
pacrnucaHue Ha MOHEIETbHHUK?

3. CxonbkuMH crmocof0amMH MOXHO paccaJuTh 3 HYeJoBeK Ha 5
CTYNBX?

4. CxonpkuMu crnoco6aMM MOXHO pacCTaBUTh Ha IMOJIKE 5
pa3IMYHBIX KHHUI [0 MaTeMaTHKe?

5. Haiimure: 1) cpennee 3nauenue; 2) Moay; 3) Mequany; 4) pa3max;
5) cocraBbTe TabNMHMIy YacToT, 6) MOCTPONTE TMOJUTOH HYACTOT
JUISL BEIOOPKH:

-3,-5,-3,-6,1,4,7, 4,9, 4.

6. IIpuBenena Tabnuua 4acTOT BBIOOpPKH:

Pesynbrarsl

.| 2 1 5 4 0 -2 3 —1
HaOIIOneHUH

Yacrora 3 2 1 5 1 2 4 2

Havigure juist BeiOopku: 1) cpeaHee 3HaueHue; 2) MOay; 3) MeIUaHy;
4) NOCTPOUTE MOJUTOH YaCTOT; 6) COCTaBbTE TAaOIHMIy OTHOCUTEIBHBIX
4acToT.

521. CKOJBKO YETBIPEX3HAYHBIX YHUCET MOXXHO cOCTaBHTh M3 mudp 0,
1, 2, 3, 4, 5, ecnu: 1)uudpsr He moBTOPsIOTCA; 2) LUPPH MOTYT
HOBTOPATHCS?

522. CKOIBKO YETHIPEX3HAYHBIX HEYETHBIX YUCEII MOXKHO COCTaBUTH U3
wuobp 0, 3, 4, 5, 6, 7?
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523. OOBIYHO BEpIIMHBI TpeyrosibHUKa 0003Ha4a0T OonbmiuMU OyKBaMu

natTuHcKoro andasura. B satunckom andasure 26 OykB. CKOJIBKUMU
crocobamMu MOXXHO 0003HAYUTh BEPIIUHBI TPEYroJbHUKA?

524. CKoJIbKMMH CIIOcO0aMHM MOXHO paccaJuTh 3 4ejJoBeK Ha 8 CTyinbsix?

525. Homepa nomamuux TeneGoHOB abOOHEHTOB COCTOAT u3 7 uudpp U

HaynHatoTcs ¢ 218. Cxonpko aOOHEHTOB MOXET OOCHy)XHBaTh 3Ta
tenedoHHas CTaHIMUA?

526. CxonpkuMu criocobaMu MOXKHO BBEIOpaTh 2 U3 5 cabIHCTOB IS y9acTus

B COPEBHOBaHUSIX?
Pewenue Anu: Vmeercs 5 Bo3MOXHOCTEH BbIOOpa ofHOTO cabiucra
u3 5. Ocraercs 4 cabmucra. OgHOro M3 HHUX MOXHO BbIOpaTh 4
crocobamu. CnenoarensHo, 5 - 4=20.
OteeT: 54=20 pa3nu4HbIX CrOCOOOB.
Pewenue Hazumwr: ,JIponymepyem* kaxjaoro u3 5 cabaucTtoB u
oCTpouM Trpynnel o 2 4genoseka: 12; 13; 14; 15; 23; 24; 25; 34;
35; 45.
OreeT: 10 pasnu4HBIX CHOCOOOB.

Pewenue Mybunobony:

’@ 4 maper: 12; 13; 14; 15;

o—@o 3 mapsel: 23; 24; 25;
— .~ N 2 maper: 34; 35;

1 mapa: 45.

Bcero 4 +3+2+1=10. Oreer: 10 pa3nuuHBIX CIIOCOOOB.
Yee pemenue npaBuibHOe? Ybe pemeHue BaM MOHpaBHiIoCh? YUem
TTOHPABHJIOCH?

527. OlIHH H3 BallMX OJHOKJIACCHHUKOB IMHIICT CTHX M MECYTACT: ,,HOKa
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s moOUTENb, HO KOTJa BBIPACTy CTaHy Xopomum mo3ToM‘. OmxHO
U3 CTHUXOTBOPEHHMH OH Ha3Bal ,[tonbnan. B mepBoi cTpoke ObLIO
HaIMcaHo ,,BecHol Ha Xo/Me pacuBend TIONbIaHbl . OCTanbHbIe CTPOKH
OTIMYAJIUCH OT IEPBOM TOJBKO PA3JIMYHBIM PACIIOIOKEHHEM CIIOB B
ctpoke. KakoBo HambobIee YuCiao CTPOK B 3TOM ,,CTUXOTBOPEHUHU “?




528. Ha npsamoi#t ormeuens: 1) 4; 2) 6 Touek. CKOJIBKO OTpPE3KOB
NONYYUIIOCh B Ka)/IOM M3 Ciy4aeB?

529. B menio xade ,,Paiixon” umeercs 3 BuAa coMchl, 4 BHJa IEPBOTO
Omroma w 5 BHOOB BTOporo Omroma. CKOJMBKO pasIMYHBIX COYETAHHH
COCTOSAIIMX M3 Tpex OO MOXHO COCTAaBHUTH?

530. Umeerca 2 sbnoka, 2 rpymn, 2 nepcuka. Tpu apyra XOTiT BbIOpaTh
no nBa (pykra. CkonpkuMH criocobaMu OHM MOTYT 3TO CHeNarh.?

9 TecrtoBbie 3aganusa K raase IV

1. Haiigure cpennee 3nadenue BuiOopku: -3, -2, =1, 0, 1, 4, 5, 7, 8, 6.

A) 2,5; B) 11; O) 2%; D) HEBO3MOXHO OMPEACIUTD.
2. Haiinure menuany Bwibopku: —1, 0, 2, 6, 6, 5, 10.

A) 6; B) 5; C) &5; D) 4,5.
3. Haiigure Menuany BweiOopku: 10, 7, 6, 5, 4, 9.

A) B) 7, C) G5, D)'6,25.
4. Haiigure pasmax BeiOopku: 120, 100, 140, 170, 95.

A) 120; B)gS1 5] C) 70; D) 75.

5. Haiiaute moxy BeiGopkm: —1, 0, 2, 2, 4, 5, 5, 7.
A) 2 u SsnB) 2 C) 5; D) 3.

6. ITo panHbIM TabnuIBl HalUTE CpelHEE 3HAYEHHE BBHIOOPKHU:

Pesynbrarsl

il 5 6 1L 120 13 ] 12
HabmoneHu

YacroTa 3 4 3 5 3 2

A) 9,5; B) 8,5; C) 10; D)%
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7. CKOJBKO IIECTU3HAYHBIX YUCEJT OEJIUTCA Ha S57?

10.

11.

12.

13.

14.
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A) 18-10% B) 9-10% C) 5-6!; D) 6 - 5%

CKOJBbKO TSTU3HAUHBIX YHCEN MOXKHO COCTaBUTh u3 mudp 1, 2, 3, 4,
5, 6, 7, 8, ecnu OHU MOTYT HOBTOPATHCA?

A) 8% B) 58 C) 8-5% D) 5* - 8.

JlaHbl ABE MpsAMBIE, HA OJHOW M3 HUX OTMEYEHO 4 TOYKH, a Ha BTOPOU

3. CKOJIBKO CYIIECTBYET TPEYTOJIBHUKOB C BEPIIMHAMHU B 3TUX TOYKAX?
A) 30; B) 33; C) 40; D) 32.

CxoJIbKMMHU Ccroco0aMu MOXKHO paccajuTh 3 4elloBeK Ha 6 CTynbsx?
A) 120; B) 130; C) 100; D) 480.

CxonmpkuMu criocobamMu MOXHO BbIOpaTh m3 11 dneHoB ¢yrOombHOM
KOMaHIbl KallUTaHa U €ro IOMOIIHHKa?

A) 110; B) 55; C) 22; D) 121.

N3 cena boructon B TamkeHTt BeayT 2 noporu, a u3 TamkeHTa B

VYprenu — 4 poporu. CKOIBKMMHU HYTSIMH MOXHO J00paTbcsi M3 cena
boructon B Yprenu?

A) 8; B) 10; C) 6; D) 12.

VY omHOTO YyueHWKa 7 3aHMMATEIbHBIX KHUT 10 MaTeMaTHKe, a y JIPyroro
— 9. CKOTBKUMHU CITOCO0aMH OHM MOTYT NMOMEHSITh KXYyl KHHUTY Ha
KaOXAyo?

A) 63; B) 49; C) 81; D) 126.
B Jenp Poxnenus Ortabeka kK HEeMy B TOCTH mpunuma 9 npyseit. Bce onn

BMECTE€ C HUM OOMEHSJIUCh pyKomoxatusMu. CKOJIBKO OBUIO CHIENaHO
pyKOTIOXKaTui?

A) 45; B) 90; Q) 10; D) 50.




o

HpaKanecKne H MCKIPECIMETHBIC 3aJavYu

531. ¥V 50 roHomeH, KOTOPBIX MPU3BIBAIOT Ha CIIYxkO0y B apMHUIO U3MEPUIIU

pPOCT B CaHTUMETpax. Pe3yibTaThl U3MEpEeHUsl IPUBE/ICHE] B Tabnune:

159 | 156 | 160 | 154 | 155 | 154 | 158 | 163 | 158 | 180

156 | 157 | 155 | 158 | 159 | 158 | 159 | 154 | 167 | 158

158 | 156 | 175 | 156 | 164 | 162 | 168 | 157 | 159 | 162

164 | 169 | 158 | 167 | 172 | 166 | 175 | 177 | 183 | 182

172 | 170 | 172 | 166 | 171 | 174 | 162 | 167 | 169 | 173

1) Pa3belite nannbie Ha kiaccel (rpymmbl): 154—158, 159-163, 164—
168, 169-173, 174-178, 179-183.

Onpenenure CKOJMBKO JAHHBIX CONEPXKUTCA B KaXKIOH Tpyrie;

2) moCcTpoiTe CTONOYATYI0 AUarpaMmy;

3) mocTpoiTe MOJIUIOH YacTOT.

532. B Tabnuue npuBeaeHsl cBeleHUs 0 yucie OyToHoB Ha 30 BEIOpaHHBIX

CﬂyqaﬁHBIM 06p830M KyCTaxX XJIOIMYaTHUKa:

714|7|6|a|alalal3]|s|7]a]3]3]4
3|l6|5|4a|7]|6|4a|a|3]|a|3]a]4]3]5s

OCHOBBIBasICb Ha JaHHBIE:
1) cocraBeTe TabIUIly YacTOT;
2) MOCTPOWTE IOJIMIOH YacTOT.

533. Beibepure 0HO M3 MPOMU3BEACHHUM y30€KCKOTO MUCATENs Ha y30EKCKOM

s3pike. (Hampumep: ,,Sariq devni minib“ X. Tyxto6aeBa; ,,0°‘tkan
kunlar® A. Kogupwu). [Tocuuraiite yncino OykB Ha JIByX NPOU3BOJIEHBIM
obpa3zom BbIOpaHHBIX cTpaHunax. CkoIbko pa3 BcTpeuyaercs OykBa
pycckoro andaBuTa Ha BhIOpaHHBIX BamHu cTpaHunax? CocraBbTe
Tabnuy pacnpeaeneHus OykB: 1) mo gactoram; 2) Mo OTHOCHUTEIBLHBIM
4acToTaM; 3)IOCTPOWTE IMOJUIOH YacTOT.

215



534. Cpeau yuvamuxcs 8 KiIacCOB IPOBEIM TYPHHUP UYTELOB raseiei
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A.HaBou. B Hem npunumainu ydacrue 10 neBouek U 9 Majb4yHMKOB.
[TycTh: x — 4HCIIO BBIYYEHHBIX HaW3yCTh ra3elied, KOTOpPhIE YHUTAIIH
NEBOYKH, y — YHCIIO BBIYYCHHBIX HaU3yCTh Ia3ejie, KOTOPhIE YHUTAJIH
MaJbuMKU. PacnpeneneHue ducen x U y MO 4acTOTaM IPEACTABICHO
B CleAyIOmHUX Tabnunax:

X — 9HUCJIO raseliei 4 5 6 8 12
1 —9acToTa 3 2 3 1 1
y — 4HCJIO ra3eneu - 5 6 8 9
1 —9acToTa 2 4 1 1 1

[To maHHBIM TAOMHI VIS X U Y:
1) maiaure Mony; 2) MeauaHy; 3) HMOCTPOUTE IMOJUIOH YacToT,
COOTBETCTBYIOIIUX TaOJIHIIaM.
Benu4uHbl X ¥ y, 3aJaHHbIE B BUJE TaOIUIBI, MOXXHO TaKXe
3amMcarh B BHJIE PSJIOB BapHUaHT:
x:4,4,4,5 5,6, 6, 6,8, 12 (1)
y:4,4,5 5 55 6,8,9 (2)

Pacnpenenenue (1) ummeer 2 Monsl: M, =4 m M02 =6. A

pacnipezienienue (2) ToabKO onHy Momy: M =S5.
Pan (1) conepxur 10 uneHoB (4etHoe uuciio). B atom ciyyae menuana
paBHa cpeqHeMy apH(PMETHYECKOMY JBYX CPEIHUX YJICHOB:
546 11
M = — =
) 5 5,5

Psan (2) cocrout u3 9 wieHoB (HeyeTHoe umcio). [loaToMy 3HaueHHE
€ro MeIvaHbl PaBHO CpelHEMY WieHy psja: M, = 5.

Menuana OenuT BapHAlMOHHBIM PAJ HAa JBE pPaBHBIC YaCTH: YHCIIO
YICHOB CJIEBAa OT MEJIMAHbl BApUAIMOHHOTO psjia TaKOe e, KaK YUCIIO
YWICHOB CIpaBa OT HEE: OHM PaBHBI MEXAY COOOM.

OrBerT: 1) Jna psaaa (1) MOI =4, MO =6, LI psaga (2) Mo=5;
2
2) nna pana (1) Mg=5,5; nna psaga (2) M.=5;

3) NOJIMIOH JUIsi BEJIMYMH X W Y NPEJCTABIEH HAa PUCYHKAaX
45-a, u 45-b. A




=y

o 1 2 3 4 5 6 7 8 9 10 11 12

o 1 2 3 4 5 6 7 8 9 10 11 12 VY
Puc. 45.

535. Jns xaxnjaoro 8 kiacca, HanpuMmep no pesyiasraram | u 1l yerBepreii:
1) cocraBpTe TabauIy YacTOT; 2) MOCTPOWTE MOJUTOH YaCTOT;
3) cpaBHUTE MOJUTOHBI U clesiaiiTe BbIBOABI. J[aHHBIE BO3BMHTE B
KJIACCHOM ypHaJje, MONPOCUB YUMTES.
[TosicHuTe, Kak BBl peIIMJIM 3a/ady.

536. Jns yyeHukoB kaxnaoro u3: 1) 5-; 2) 8-; 3) 11-kmaccoB: a) HalauTe
cpenHuil poct; b) cpeaHiol0 Maccy.
CBeneHuss BO3bMHUTE Yy WIKOJIbHOW MexacecTpbl. I[locTpoiite
COOTBETCTBYIOIIUNA TOJIUTOH YacTOT.
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537.

538.

539.

540.

541.

542.

543.

Omnpenenure 1o pe3yinbraraM HaONIOIEHUSI CKOJIBKO I'PaMMOB Mela
pacxoayercss B BalleM kiacce 3a 1 neHb. [IpUKHHBTE CKOJIBKO TOHH
MeJla pacXoAYIOT BCE INKOJIbI Haied pecrmyOnuku 3a 1 ness, 3a 1
Mecsl. [lpumute dmciao BBICIIMX YYEOHBIX 3aBEJICHUM, JIMIEEB U
mkon pecnybnuku 3a 10000 (st ymoOcTBa BBIUMCICHUS).

Ha 3 T'CKTapax 3CMJIM MMOCCAIN IObIHU. Oun YKC IOCIICJIN. OHCHI/ITC
CKOJIBKO TOHH YpOiKasi coGpanH B CPCOHCM C 1 T'CKTapa. OOBbsicHHUTE
IomaroBo, KakK BbI 6yz[eTe pelarb 9Ty 3aJavy.

ABTOMAIIMHBI MOCE TOCYAAPCTBEHHOW PETUCTpPALMU TMOJTY4YaloT KO/,
cocrosimuit u3 3 mudp, 3 OykB 1 0003HAUYCHUS TOPOAA WIM OOJACTH.
Hanpumep, kox 01 o3Havaet, 4TO MaminHa OpOILUIA PETHCTPALMIO B
Tamxkente. Kak Bbl gymaeTe, KakoBO HauOOJjblIee YHCIO MAIHH,
npomeamux peructpanuio B Tamkente?

[Ipennonoxum, 4TO B HOMEpPE MAIIMHBI MCIOJB3YIOT 24 OYKBBI.
Homep cocrout u3 6 3nakoB. IlepBbIii 3HaK MOXET ObITH JIOO0OH U3
10 undp. Bropoit 3Hak Takxke MoxkeT ObITh 000N u3 10 mudp.
Tpetnii 3Hak MOXeT OBITH JTt000W U3 9 1KUdp, Tak Kak HOMEpa ¢ Tpems
OJTMHAKOBBIMU ITU(paMU HE BBIIAIOTCS, UX Pa3bIIPHIBAIOT Ha ayKIIMOHE.
Kaxxpiii 13 ocTambHBIX TpeX 3HAKOB TOCHOMEPA MOXKET ObIThH JIF000M U3
24 OykB. Takum o0Opa3oM, MalllvH, 3apETUCTPUPOBAHHBIX B TalIkeHTe
MoxeT ObITh 10-10-9-24-24-24=24°-900=12 441 600.

B nanHoMm mojcuere Mbl HE pa3ivyalii rOCHOMEpa, BUAA ,,01Ha OyKBa
— Tpu 1udpsel — aBe OyKkBBI“ W BUAA ,,TpU HUGPBI — TPU OYKBHI*.
Oteer: 12 441 600.A

CKONbKO 4YeTBhIPEX3HAUHbIX YMCEJ MOYKHO COCTaBUTh M3 1udp 2, 4,
7, 9?7 Cxonbko u3 HUX pgensitcs Ha: 2, 4, 117

CKOJIBKMMHU crIOCOOaMM BBl MOXKETE paccaJuTh Ha 4 cTyibsix 4 npysed,
MPUIIAIIEHHBIX HA MPa3JHOBAaHME BaIlIEro AHSA POXKICHUSA?

Ha Tapenke nexar 8 opexoB. AGOOC xo4eT B3sTh 3 U3 HUX. CKOIBKUMU
croco0amMu OH MOXKET 3TO CHeNaTh?

B 3ane mumeercs 2 myctbix Mecta. CKOJBKMMH CHOCOOAMHU MOKHO
MNOCAIUThL Ha 3TH MecTa 2 U3 3 YeJloBek?
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I
I'TABA : YIIPAXKHEHHUSA JJISI IOBTOPEHUS
vV 1 KYPCA "AJITEBPBI" 8-KJIACCA

--_---J------------------_---

544. Berauciure:

p2.8 72 38 9165,
32 162 69’ 147 152 "264°
5 7 23 9 3.2
H=+—||3=-2—|; Rl B B
)[8+12 ( 58 58] 4 (4+9) (2 )
. 3 A4 5a3. 515,15 ,2.
5) 34,17.1,7+(24+0,15).5 238, 6) 5,86— 36 23+ 47
4 3 4 1 1 1 5 1
2.4 10211
3 77 137 26

545. OgHO M3 4YmMcen paBHO a, a Bropoe Ha 7 Oonbme Hero. Haimure
YABOEHHOE IPOM3BEICHUE ITHUX 4YHCEN. BhUMCIUTE 3HAYE€HHE ITOrO

1
NIPOU3BEICHUS NIPH a=;; 2.

546. Cymma nByx uucen paBHa 30. OnHO W3 YHCeNn paBHO a. 3alMIIUTE
YABOCHHOE INPOU3BEIACHUE ITHUX 4YHCEN. BhlUMCIUTE 3HAYEHHUE 3TOTO
MPOM3BEAECHUS NpH a = —2.

547. CocraBbre (hopMysy mojcdeTa YMcia €AWHHI] HAaTypaJbHOTO YHCIIa,
B KOTOPOM a COTE€H, b neciatkoB u ¢ eauHuIl. CKOIBKO E€AMHMI] B
qHCclie, 3allMCaHHOM TEeMH ke nudpamu, HO B obOpaTHOM mnopsake?

548. CkoJIbKO I'paMMOB COJEPXKHUTCS B a KUJIOrpaMMax M c¢ rpammax?
3anumure oTBET (GopMynoi, 0003HAYMB YHUCIO IpaMMOB OYKBOH X.
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Brimonuaute neiictBus (549-552):

d? 1
=+ ;
c+d

c
d? +ca’

¢ —cd?

549. 1) [c o

2

2n 4n 2n 1

2)

)

1 b
.b—l—x

-y 2 7T
k+2n k™ +4nk+4n k™ —4n 2n—k

2 3

b2

bz—xz}

b
b+x

b
b2 +x2 + 2bx

3)

2q 4q°

|

) 2q 1
4 P
q —m

2g+m 4612—|—4mq—|—m2

a—1 3a
+ -
2a 2

a—1

550. 1) ) 14+a—

a

2 +2m+4

3 5
1-m

m-+1 3m2

2 —
) m2—|—m+1 1—m

m-+n

—m+2n;

3)

m—+n

2

2m—n

5

4) m+n—

@’ +24° (a+1)’(a—-1) (a’ +ab)’

551.

m—2q

|

C(a+b)’

1 2
) a’ -1 a2(a+2) ) a’ —b*

2
552. 1) 15[2b——] 12.(3b—5)+2 - 3;6,

2 2
.x —da

2.2 ¢
a X

Za —ax+x
22
a x

X
+

X—a

2) x+3a_

x+a
553. Jlokaxurte, 4TO
1) 4x+3y>14;

1
ecu X>— My > 4.

2) 2xy—-3>1;

“(ab—b*)*

3) x’y>1; 4) x*+y*>16,
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554.

S5S.

556.

557.

558.

559.

(Ycrno.) Halinure Hambonbliee 1eo€ YUCIO, YIOBIETBOPSIONIEE
HEPABEHCTBY:
1) n<-T7; 2) n<-3,6; 3) n < 4.8; 4) n<-5.6.

(YcrHo.) Haitnure HaumMeHbIIEe I€JI0€ YMUCIO, YIAOBIETBOPSIOINIEE
HEPABEHCTRBY:

1) n>-12; 2) n>-5,2; 3) n>8,1; 4) n>-8§,1.
Pervte HepaBEHCTBO:
1) x + 4>3 — 2x; 2) 5(y+2)>8—-(2-3y);
3) 2(0,4+x)-2,8 > 2,3+3x; 4) 7(x + 5)+10>17;
3—x | x x 2—x
X x4 X <
5) 5 +4>7, 0) . <5.
Kakue 1enbie 3HaYeHUs MPUHUAMACT X, CCIIH
1) 0<x< 7.2; 2) —5%Sx£0; 3) 4<%x<5;
4) 11<3x<13; 5) -3,1<x< 4; 6) 12<5x<21?
Pemnre cucremy HepaBeHCTB:
. S5x—2>6x—1, T(x+1)—2x>9—4x,
) 432> 2v—6: 2) 13(5—2x)—1>4—5x;
4x—5 _ 3x—8
12x—3(x+2)>7x—5, T ST
3) 13x+6<(x—5)-2+3; 4) 6—x_1<14x—3
5 2
HaiinuTe BCe 1enbie Yynciia, yI0BICTBOPSIONIHE CHCTEME HEPABCHCTB:

2x—5 3—x (10x—1 2—5x _5-3x
) 4 _ZST’ | 3 4 < 6 ’
S5x+1 _ 4—x 2) 2x+1 > 34+7x  S5+4x
> ) > _
5 4 ° . 2 4 5
560. Pemwute ypaBHEHUE:
1) [x—2|=3.,4; 2) |3—x|=5,1; 3) 2x+1]=5;
4) [1-2x|=17; 5) [3x+2|=5; 6) |7x—3|=3.
o 221




561

562

563

564

565

566.

567

222

. Pemmure HepaBeHCTBO:

1) p=2<54;  2) k=2| > 54;  3) [2-x]<5.4;
4) Bx+2|>5; 5) [2x+3|<5; 6) [3x—2,8| > 3.

. U3Bnexure KOpeHs:

[, ) 8¢ : 4[@
1) 573—, 2) J;, 3) 3 343a99a10’ 4) 81y4’y>0'

. Ynpocture:

1) (320 + 715 —+/5):/5; 2) (37 -314+356):3/7;
3) 2\/§+\/€—3 2 4) 7\/1;31—\/7+0,5\/3T3.

. CpaBHHTC 3Ha4YCHUA BBIpa)KeHHﬁZ

y () () 2) (205 u (24057

. YIpOCTUTE BBIPAKCHHE:

6 a3 a—l 4 x3%/; 3 2
s> 2) =1 3) (16a7*)4; 4) (276°°).
a’ x3

W3BiexuTe MHOXHUTED U3 nox KOpHs:
1)V94%h, rie a<0, 2) V254, tie a>0,b>0;
3) V8a’p®, tie a<0, b<0; HV128%°, e a<0, b<O0.

. BHecuTe MHOXHUTENIHL MOJ KOPCHb:

1) x«/g, e x>0; 2) x«/g, rne x<0;

3) —a\/g, rae a>0; 4) —a\/g, rae a<0.




568. Brruuciaure:
1 -1
1) /1000-(0,0001)°% +(0,027) -7,1° —[g] :

2

2) (23)_5 ot (6,257 :(—4)";

27 \/%
3) (1%)_§ (0,008 (-2

569. Haligute 3HaYeHUE BBIPAXKCHHS:

11 11

1
2 a’b? | a-2a*b* +b

a
1) 3 T » TOe a=—0b32.
- - a-b a
az_bz
m+2Jymn+n Jmn+n \/;
2) : = , e m=>5,n=20.
n m—n  Jm+vn

570. Pemmute ypaBHEHHE:

1 1
x2=2;, 2)x2=3 3)x°’=8 4)x

1
=0; 5)x 3=27.

571. Onpenenute, NPHHAJICKUT WIM HE NPUHAMICKUT rpaduKy GyHKIHH

25
J’:—T TOYKA:
1) AGRS5;-55); 2) B(-5v2;5\2); 3) C(0,1; 250).

572. Tloctpoiite rpaduk (yHKIIHHU:
-+ 6
l) y:;; 2) y:_;;.

[To rpajuky ompenenuTe NPOMEXYTKH BO3pacTaHus, yObIBaHUS
(GYHKIMM; Y€THOCTh WJIM HEYETHOCTh (DYyHKIMH.
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573. VYopocTurte BbIpa)KCHHUE:

1) Jab Ya _a2+4_ 2) Ja B Ja b—a
@il a4 blab b—w/ab) 2:lah
1 1) 1 1 3 3
_ 2 _p2 4 b4 a + £
3) 3a ?1_a1 b a+l’ 4) bz_? bl.a b'
s Bk B
a* +a*b* o —i—a4 (a'pP a* +b?

Ynpoctute BoipaxkeHue (574—575):
574. 1) Y54421; 2)V4+47; 3)V5+2V6;  4)4/8—2415.

1
2

575. 1) J_4(a+l)+(\/ 1) [f;’i *fw’] . e 0<a<l;
Slgep o egwey A d a2b3-qglp?
2) asb asb —-ab; 3) 3 1o o v
Pemmure ypaBuenue (576-577):
576. 1) x*=17, 2) x2=11; 3) x*+6x=0;
4) x2+5x=0; 5) x2=8x; 6) x%=12x.
577. 1) 1,5x—4x*=6,3x—x?, 2) 1ly-15=(@p+5)(y-3);
3) 3x(x+2)=2x(x=2); 4) —(3 +1)—4°"+ 3 %;
2 2 2
oy 15—y y'-4, b ol | o 1+1,5x
) 4 § - 3¢ 9 4 5
578. JlokaxxuTe, 4TO €CJIH
1) (y=3)>>(3+y)(y—3), 10 y<3;
2) (3a+b)*’<(3a-b)?*, To ab<0.
579. Jlokaxurte, 4TO €CIH x<a—;b, y<a—;rc, z<b% , To x+y+z<atb+tc.
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580.

Bricora nmpsimoyrosibHOTO Tapajuienenurena Oomipiie 15 oM, mupuHa
oonpmie 2 cM, a aiauHa Oonpme 0,3 M. J[okakute, 9TO €ro o0BEM
oonpme 0,9 mam3.

581. JlokaxuTte, 4TO BBIpAKECHUE
D (v=-3)y-1)+5;2) (v-4)(r-6)+3
MOJIOKUTENBHO ISl JIFOOOTO 3HAUYEHHS ).
582. HaiinuTe MHOXECTBO 3HAa4eHUUW k, TMPU KOTOPHIX ypaBHEHHUE
4y?—3y+k=0 umeer nEHCTBUTEIbHBIC KOPHHU.
583. ns kakux 3Ha4e€HWH k 4yucio —2 sBISETCS KOPHEM ypaBHEHHS
(k2)x>~7x-2k*=07?
584. Pemmre ypaBHEHHE:
1) 3x*+8x+5=0; 2) 5x*+4x—12=0;
6 x5 5 3x—3  2x*+8
3) A1 2x—1  2x+1’ D T T2 2o
30 13 7+I8x, 21 2x-1
NPT P e ©) P P
585. Pemrnte HEPABEHCTBO:
1) (x+2)’<(x—3)*-8(x-5);
2+x 2x-5
2 —x< —(4—x);
) g X< (4—x);
2
3 (x=3)(x+2) (x=7) _ (x=6) .
) 1 3 > + x;
3+x)% _ 8-2x  (x4+3)(x+7)
4 ( .
) 6x+ 5 > 5 + 5
586. HaiiguTe MOTrpemrHOCTh MPHUOIMKCHHUS:
1) uncna 0,2781 umciom 0,278;  2) umcna —2,154 yucioom -2,15;
3) uucna —% YHCIIOM —%; 4) uucna % guciaom 0,272.
587. Joxaxwute, 4yTo uynuciao 3,5 €CTh NMPUOJMKEHHOE 3HAUYCHUE UHCIIa
3,5478 ¢ Tounoctrio g0 0,05.
o 225
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S88.

589.

590.

591.

592.

593.
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. 7
Haiigure OTHOCHUTCJIBHYK) IOI'PCIIHOCTH l'IpPI6JIPI)KCHHﬂ Yqucla ; K

guciy 0,777.

B Tabnuue npuBeneHb! AaHHBIE O YHCIEe KOpoOOYEeK HAa OCHOBHOM
BeTke 60 BBHIOpAaHHBIX KyCTOB XJIONYaTHHUKA CIy4alHBIM 0oOpaszom:

0|j11]10j10(101 9|19 |11|9]9

mpimfi1mfy7y{9\|10|10|f10]|10]10

1010 | 11 | 11 | 11 | 10 | 10 | 11 | 10 | 10

91101 9 19| 9| 9|10 9 |10]10

1010101011 | 9 |11 9 | 9 |12

9110 8 |11 10| 10| 9 |10 10| 11

Jns BeiGopku: 1) cocraBbTe TabMUIly 4acToT; 2) HaWAWTE CpeaHEE
3Ha4YeHHe; 3) Moay; 4) MeauaHy; 5) BEIYHCIUTE pa3Max; 6) mocTpoiTe
IIOJTUTOH YacTOT.

CKONIbKO YETBIPEX3HAYHBIX YHCEJI MMEIOT B 3alUCH TOJIBKO OJHY
wudpy 0?

CKOJIbKO TPEX3HAYyHbIX YHUCEJI MOXHO cocTtaBuTh u3 uupp 0, 1, 2,
3, 5, 8, He moBTOpsA HX?

CkonpkuMH criocobaMH MOXKHO paccaguTh 6 rocted Ha 6 CTynbsx?

Bribepure kakoi-nubO TEKCT M3 Ballero yd4yeOHHKA JIMTEPATYpHI.
[Mopcuyuraiite Bce OyKBBHI Ha IBYX ero crpaHunax. Omnpenenure
4acTOTHl BceX MIacHbIX OykB. CoctaBere Tabnuiy wactot. [TocTpoiite
NOJMUroH 4actor. ChenaiiTe BBHIBOJ M 3alMIIMTE €r0 B TETPab.




OTBETHI K YIIPA’JKHEHUSAM
I'masa 1
1. 2) 0; 4) 5. 2. 2) =2; 4) 0. 3. (7Tm)T; 168 t. 4. 1) (60m) mun; 2)

amm 3) (60m+l+ )MPIH. 5.3(x—y); 2) 4,5;4) 2,5. 6. (x +y) (x—y);

2) ——; 4)0,104. 7. 2) —1— 8.2)4.9.1, 3,15, 21. 10. 2) (m—1)m;
4) (2p + 1)x (2p+ 3)(2p +5). 12. (p—g)t; 1) 5t; 2) gucno g He MOXKeT OBITH

Oonble 9HUCNa p; YUCIO ¢ MOXET paBHATECA yuciay p. 13. 400n + 500 m;

155000; 155000. 15.187200Mm°, (37440m)m>. 16. s=3%c+1%a+2%b,

53kMm. 23. (a:__bb; 25.2) 5; 4)1,9; 6) —4. 26. 2) V=%; 4) a=§—b. 27
x=10’;’;a, x=3.28. t=2, 1=15.30. 2) %; 4) 2. 31. 2) %; 4) 2”—c
32.2) 75 4B 33, 2)%; 4)%; 6)%. 34. 2) 7?“; 4) 30 6 —é
35. 2 -2, 6) S 36. 2) %; 4) ;+3 6) 2. 37.
2
2) ﬁ; 4) 2 6) —f. 38. 2) Zﬁz 4) —L 39 2 —b; 4) 5+x;
6) "2“ 40. 2) 10-7b; 4) 2 T Ry zp 42.
2) :‘:_f: 4) 1;’((;";”)). 43. 2) n—m; 4) ﬁ 44. 2) ;;J‘r:’; . 4) Z%; 6)
300 45, Y) atl; ) =, 46.2) L m 28, 4y 28,y 8. g 32, 25 gy
a 2 ab ab 2b 2b 60 60
o T B g 25w L am )y 2 )2 e e
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2(a*+b%)

a(3—a?) 21y 310x%y 80x*

49. 2)
18a2b2

6a 2(a-1)
(a—1)a (a—Da’

6x . X
8x+8y 8x+8y

28c(b+c)
2 247
70(b” —c”)

Sa x—
54.2) 55 47

53. 2)

15+ab
5a

2+7b

57. )

2n*—3m

184%b*

12(a+1)

. 52.2)

6a>

70(6%*—c?)

Y w5 gy 22
a
. 58, 2)%% 3,

4a*-21ch®

272 ° 4.4° 4 4 44'50'2)
18a“b 60x"y 60x"y 60x"y

8a? 154° 51 2) Ta(3x+y)

6b(3x—y)
u
12(a+1)’ 9x* —y? 93—

:4)

Ta - a(x-3) 4) 6x(x+y) Txy(x—y) - 3

b b 3
X2_9 2 9 2—y? ¥ —y? ¥ —y?

—48x? (G
12x(x*—1)  12x(x*-1)

Ty oy & 11, 3. . 3ad—b
> 4) EE 6) e 56. 2) 38 4)5b’ 6) TR

35b(b—c) |

15x(x+1)
)5 2 2.0
70(b°—c*)

12x(x2-1)’

2c+4c2-3 bd+ba

b

mn—kn*+m* k—n .
E 4)—,, ; 159..2) ) 4) od

b(cd? t+d+c)

6) . 60. 2)

mn 184°p*

8y—25x 11

g) 20025422

2 61. 2)
28x“y

; 4)

(cd)? 2(1— )’

2(2a+3) .

10G-3)" 62.2)

67b—-3
4 ——— "2 .
40(a”®—b?)

13a+4

10(b+l);
x—l; 4)2x :—3x+2 66. 2)6n —47

2-11x

5x 5% —24* a+b—
) ) ; 4)

y
8(x+y) ab(x+y)’ ab odi 2)

a(l-a) ’

4)24y +y+1 67. 2)
nt—49° 1-9y°

xt=

L .

. 68.2
(3a+1)? )

1 224-a)

2)—x+y 4) w5
6m

m®—27

2a

2
)a3+8

5 A

2a°%b?

3,3
6)—” 81. 2)

228

Gxt1)?
7. 2) b—3b>—14 4) 28n* —4m> +9mn

78.2) 2 42
C

2 2
4 4-—Tn+Tm | )2x +18 69. 2)b -3b

; . 5 4
(n—m)? (x2-9)? 57

a+l’

6 4a*—4a—b
a’+2a

. 12,

6(b*-1) m(4n® —m?)

73, 2)—2. 74. 2)%; 4)%. 75. 2)— 4)M 6)

19

2 2.2
ac '2k .43md_ 15a°¢
6)%. 19. 25, 43, )12

2
. 80. 2)‘87“ . 4)

2d%4d* 22p n

4) ; 6)

. 82. 2)10a%b,




1

2
4)3b; 6) a—b. 84. 2) . 4) )2 85.2) XN 4

3(1+) 3mP(men)’  3@=b)" T 2:2+y?)
—18(n—m)*(n+ 1 2( +1)
(r=my (rem) - 6) . 86. 2)b-3; 4) (a-1)2a-1). 87. 2) =5 4)
n(n+p) a
2 2,12
15 6) - b .88.2)M;4)M.89.2) dab g4y L
241 2 n a* —b? 6(c +d)
)22 4"t 91 )b a4l 92 )t 4L 95 ¥YTug
z+2 m—2 a+b c a—b c(a+b) v+
kM. 96. 6. 97. 2) y<I npu x=-4 y—— ; ) y<1, nmpu x<0 wm x> 2

99. 2) (-2:4) m (2:4); 4) (4; -2) u (13). 106. 2) 2; 4) 15.107. 2) 8L
4)%. 108. 2) —1; 4) —4; 6) —8. 109. 2)x=—%; 4) x,=-2; x,=2. 110.
2) x— moGoe wHeno; 4)2<x<2. 111.2)5; 4) —11; 6)-. 112. 2)2; 4)

46 - 113. 1) x=2; 2) (3—x)°, npn x <3, (x—3)’, mpu x> 3. 114. 3974. 117.
2) 3; 4) 27; 6)L. 118. 2) 5; 4)1; 6)1. 119. 2) 49; 4)125. 120. 2) 121;

4) 150. 121. 2) 3; 4) 2,7. 122. 2) b; 4) a; 6) 1. 123. 2) ab. 124. 2) 1.

1
1 L |
1 1 a b3

125. 2) 3. 126. 2)b%; 4) atb; 6) a* +b*; 8)Vc —1. 127. 2) “T-1; 4)

a3 +b3
2«/_

2Jb. 128. 2) 2y;

132. 9a. 133. 2b(a-b). 135.3/(a—b)*. 136. —4\/; 137. Ja-(Va ++x).

138. —ab. 139.\/;—\/;. 140. 0. 141. 3. 142.1. 143. a. 144. a’x. 145.

- 130.3- /2. 131. 27

Jx
2 2
—x. 146.4a. 147, )20 T 2L DAy ) 20 )
x> +8 X +8 X +8
2
52T 149, 2) 1105 4)8atST0 sy 2)" T R . .2 G N
e 26=3 (x=2)(x+3)(x> +2)
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a’+4
4a

4) 1. 152. 2) —2(a - 1)4) . 153.2) 1,8; 4) % 154. 2) 51; 4) 0,04;

1

[2 2
x =)

158. 2) x —moboe uncno; 4) x<2, x>3; 6) 0<x<2, x>3. 159. 2) atl;
11 11
4) a’ +a’; 6) a;+b2;.

6) —0,1. 155. 2) 1000. 156. 2) ¥x; 4) 157.2) % 4 —609.

I'masa II

178.2) 2>0,3; 4) —>>—0,7. 179. 2) b > a; 4) a < b. 183. Tlepssiii. 185.
3 8

2) a<0; 4) a>0. 186. —9<—3. 187. 2) a+3b<—2b. 188. 2) 8> 6.
189. 2) a—3b <3a. 190. 2) a—5<b—5. 191. 2) 19> 12; 4) — 12> — 14.

192. 2) a<—025; 4) a<2. 193.2) 0,9 >—2; 4) 5> 3. 194. 2) a<-2; 4)
x<—§. 196. 2) —5<7; 4) Ty>1. 197. 2) 25 <58; 4) 12 <4x>— 1. 204.

2y n=3;4) n=-6; 6) n=—1. 205. 2) n=6; 4) n=-3; 6) n=4. 206.
2) x=-9. 207. 2) h=5; 4) v<70. 208. 2) Bepno; 4) neepno. 209. 2)

1

4 12

5 -1 11 ~5 s
41) 4 4)|— > — . 212. 2
<ot o) (2

12

3 3
x=3,4) x=2;6) x=§. 213. \/(11—11] >J[11—11] . 214, 2) x:%;

4 5 6 7

Bepno; 4 ) nesepno. 211. 2) [

4) y=5. 215. 2) x=2,6; 4) x=4. 216. 2) x:—é; 4) x=1. 217. 5

6; 4) —3.218. 2) x=-1; 4) x=1. 219. 2) 13—-x<2; 4) 2(x—-3)<2;
6) 2x(—4)>x—(—4). 220. 2) Hu ogHO M3 AAaHHBIX YHUCEJ HE SABIACTCH

0; —1. 221. 2) y>0; 4) HM npu KakoM 3HaA4YCHHUH; 6)

b

pemenuem; 4) LY
2
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y#-2.222.2) y<2; 4) y<0. 223. 2) x<-3; 4) x>0; 6) x<0. 225.
2) x<14; 4) y>9; 6) z<4. 226. 2) x>—8; 4) z>—15; 6) x<—2. 227.
2) x<6; 4) x>5; 6) x<—2.228.2) x>3; 4) x>0; 6) x>2. 229, 2)

X< 4y x<—3;6) x<5%.230.2) y>2; 4) y<: 6)y>. 231 2)
8 6 8 8 3
3
y=3;4) x=0.232.2) x=—1; 4) x=—4. 233.2) b<—52; 4) x>l
3

234. 2) x — moboe uwmcio; 4) x — moboe yucno. 235. 2) Her pemennii; 4)
HET pelenui, 236. 2) x>2; 4) x>-20; 6) x>0,5. 237. 2) x<1,6; 4)
x<0.238.2) x<7;4) x<5.239. 2) x<0,5; 4) x>-0,5. 240. He menee
45. 241. 2) Hu oxgHO M3 JaHHBIX YUCEN HE sBIsieTcsa pemieHuem. 242. 2) 1.
243. 2) 0; 1; 2; 3; 4) —5; —4; -3; -2; —1; 0; 1; 2; 3; 4, 5. 244. 2) [ - 1;
31; 4) (15;2); 6) (—4; —2]. 245. 2) -3<x<-1;4) 0<x<3; 6) —2<x<2.
246. 2) —1<x<2, (1;2); 4) 4 <x <0, (-4; 0]. 247. Ha. 248. la. 249. b)
— 3 <x<1; Hu npu xakoMm 3HaueHHH; €) —5 <x<0; HU MPU KaKOM 3HAYCHUHU.
251. 1) x>0,6; 2) x<—— 3)x>-3,5; 4) x>—4,5. 252. 2) x>0; 4) x>-2.
253. 2) x<-1; 4) x<0. 254 2) 3<x<6; 4) 0<x<— 255.2) - 1,5<x<1,5;

4) —0,5<x<7,5. 256. 2) x>4; 4) x>-3. 257. 2) xS—2, 4) x<4. 258. 2)
X<-2,5; 4) 2<x<5. 259. 2) —5<x<-1; 4) 0<x<>. 260.2) 1; 2; 4) 4;
3

5. 261. 2) Hu npu kakoMm x; 4) 0<x<2. 262. 2) x<-2; 4) x<6. 263. 2)

Ooupire 4 M, HO MeHbIe 13 M. 264. 24. 265. 36. 267. 2) x,,=+ 1,5; 4) x=0,

3 1
x,=-6.268.2) x=2;4) x =" 269.2) x,=-025, x,=-125 4) x=1, x, =

270. 2) x,,=2,1; 4) x=-5, x,=11. 272. 2) ~2<x<2. 273. 2) [x|<0,3. 274.
1 3
2) ~22<x<=18; 4) [ <x<I7. 275.2) 3<x<0; 4) 1x<15. 276. 2)
3 2
x<09,x23.1;4) x <27, x>37.277.2) x<- 1, x> 4)x<0, x>1,6.
3

278.2) —1: 0: 4) 0: 1. 279. 2) —1<x<12; 4) x<0, x>3. 282. 2) —:
3 18

1 1 1
4) —. 283. 2) 0,004; 4) —. 284. 2) 0,08; 4) 0,08. 285. 3°. 286. —
225 350 7
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287. Bepno. 289. 2) 141<x<143; 4) 895<v<905; 6) m—n <y <m +n. 290.

2) 2,6 u 2,8; 4) —6,1 u =5,7. 291. 2) Her; 4) na. 292. 2) [la; 4) ner. 293.
2) 5,5; 4) 3,9; 6) 0,575. 298. Her. 301. 2) 0,7; 4) 3,7. 302. 2) 0,07; 4)
1,67; 6) 5,07. 303. 2) 0,385; 4) 7,643. 304. 3 u 7. 305. 2) 0,41; = 3,7%;
4) 0,108; 10,8%. 306. 2) =2%. 307. 2) Bropoii. 308. =1%; 0,1%; 0,01%.

309. Ilepsuii 310. 2) 0,000398. 311. Bropoii 312. 2) x =0, x, =1§; 4)

x=—4, x;= 0,5. 313. 2) x=0,5; 4) x,=3, x,=-2. 314. 2) 2+b-a>0; 4)

a—3-b<0. 315. 2) y—mo6oe gucmo; 4) x>7. 316. 2) x<2. 317. 2) x,=3 4,
1
x=-14; 4) x =1, x, :;. 318. 2) x<-24, x>4,4; 4) x<-2, x=>1. 321. 2)

Hu mpu kxakom 3HadyeHuH; 4) HU NpU KakoMm 3HadeHHH. 322. 34. 323. 47.
326. 3,5416-107°Q. 327. 67J. 329. 18800; 20400;13200; 4600.

I'masa III

345. 2) —x*>+9=0; 4) x>=0. 346. 2) x*—4x-9=0; 4) 5x*+1=0. 347. 2)
0; 1; 4) 1, 6) Hu ogHO M3 JAaHHBIX 4YUCEN HE sABIseTcs KopHem. 350. 2)

xm:ig; 4) x,=+1,5; 6) x,=+13. 351. 2) x,=11; 4) x=0; 6)

HET JCUCTBUTENbHBIX KOpHeW. 352. 2) x,=0, x,=2; 4) x,=0, x,=0,6; 6)

x=—3. 353. 2) x=0; 4) x,,=+3; 6) x,==+3V3; 8) x,,=+20. 354. 2)
. 1
x,=0, x,==5; 4) x,=0, x,=0,04; 6) ner kopueii. 355. 2) xl,zzilz; 4)
1 1
X, =%5; 6) X =%l 356, x,=£2; 4) x,=*1 . 357. 2) x=0,

x,=4; 4) x=0, x,==2,5. 358. 2) x, =0, x, =2%. 359. 2) m=9; 4) m=64;

6) m=6. 360. 2) x =2, x,=—6; 4) x,=8, x,=2; 6) x,=—4++23. 36l.
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5= xZ:—i. 362. 1) x,=1, x,=4; 2) x,=5, x,=—2. 363. 1) x,=1,

x,=—2,5; 2) x,=2, x,:—g. 364. 2) 0,4; 4) 85. 365. 2) x,=1, x,=0,5;

4) x,=3, x,=0,5; 6) x,=2, xzzi, 366. 2) x,=4, x,=—0,5; 4) x,=1,

—6+4/6 4 1
L 8) x=1, n == 367. 2) xzi; 4) x=—— 368.

1
Xy 23; 6)
1), 2), 3), 4) Her nelcTBUTENbHBIX KOopHEW. 369. 2) JIBa; 4) HM OIHOTO.

370. Her neicTBHUTENbHBIX KOpHEH; 4) x=2,5; 6) x =4, x,=—1. 371. 2)

7

7
x,=1, x,=0,2; 4) x,=7, x,=-8; 6) xl,z:f- 372. 2) x,=7, x,=-11;

1
4) x,=0,6; x,=-3. 373. 2) x,=0,5, x,=-1,5; 4) x,=5, x2=§~ 376. 2)

x,=7, x,==1; 4) x,=4, x,=—10; 6) x,=2, x,=—1. 381. 2) x’-5x+6=0; 4)
x*=3x—18=0. 382. 2) x, =3, x,=4; 4) x,=-1, x,==7; 6) x,=3, x,=—5. 383.
2) (x=1) (x+5); 4) (x+7) (x=6); 6) (2x+1)(4x+3); 8) (x+2)(1—4x). 384.

2) x+6; 4) ——; 6) > 385.2) x,=5+2 4) x,=2(7+6)
x+7 3x+1 ' ’

386. 2) x(x+7)(x=3); 4) x(x=11)(x+2). 387. 2) *=2. 4) 2=* 388. 2)

’

x+8 x—35
- : 2; 4) - : 389' 2) x12=:*:1’ x34=:*:2; 4) x12=:*:1, x3=:t7. 390.
(x+3) x(x +10) : : :
2) x,,=%1; 4) x,=+5. 391 2) x,=7, xzzgi; 4) x,=40, x,=—20, 6)
2

x, =6, x2=—;. 392. 2) x,,=+10; 4) Her pemenuii; 6) x=-3. 393. 2)

Her. 394. 2) x=0. 402. 2) 14 u 15. 403. 2) 19 u 21. 404. 10 cm, 40 cwm.
405. 140 M, 175 M. 406. 100 xm/g, 80 km/g4. 407. 10 xkm/4. 408. 20 nHei,
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30 nueii. 409. Cropona kBajgpara 15 cm. 410. 9cm, 40 cm. 411. 18 xm/4,
15 xm/4. 412. 15 nueit, 10 pueit. 413. 2) x ,=+5; 4) x,=0, x,=7,5. 414. 2)

x,=13, x,=—4; 4) x,=3,6, x,=—7. 415. 2) x,, = lij_ 4) x Zi\/_

416. 2) Jlsa; 4) omun. 417. 2) (x—8) (x—2); 4) (x—2)(2x+1) 418. 2)
T 419, 2) x, =43, x,=+2; 4) x,=+\3, X, =+

3 12 > 734 > , ’ : ﬁ
420. 2)x2:i\/§; 4) y=1. 421. 20 xm/4. 422. 15 xm/4. 423. 3 pgua, 5

nuen. 424. 2) x,=0, x,=2. 425. 2) x,=0,5; 4) x,=7, x,=-13. 426. 2)
x,=0, x,==5; 4) x1,2=i4. 427. 2) x,=9, x,=-12; 4) x, =3, x,=—6. 428.
2) Hu oxuoro; 4) nsa. 429. 2) x1=3, x2=1,4. 430. 3a 36 guei. 431. 1uyac
40 mua u 1 gac 20 mun wim 2 vaca u 1 vac 40 mun. 432. 12 4acos,
6 yacoB. 437. 3 uyaca 439. 12 nueiur, 8 nuei. 440. 25 gacos, 20 yacos.
441. 60 xm/u. 442. 8 nuent, 12 ngueit. 444. 120; —120. 445. 6. 452. 3a 7
nuei. 453. 20 xkm/4. 454. 3 km/u. 455. 8 nueir. 456. 37. 457. 82. 458. 20
nueut, 30 nueut, 60 nueit. 459. 9 ugacos. 460. 10%. 461. 5%. 462. 10 xm.
463. 16 ugenosek. 464. 35 genosek. 465. 60 km/4, 50 km/4. 466. 55 Km/4.

x(x+2); 4)

ImaBa IV

482. 6. 483. 18. 484. 27. 485. 9. 487. 9. 491. 15 492. 120. 494. d)
n(n—1):2. 496. 45. 497. 2) 900. 499. 16 -15 - 14 = 3360. 500. 30. 501. 1)
125; 2) 625. 503. 24. 504. 10. 505. 12 -8 - 7 =672. 506. 64 - 49 = 3136.
508. 1) 4 - 60; 2) 24 - 58; 3) 36 - 55; Bcero 3612 cnoco6os. 509. 6. 510.
12. 512. 20. 513. 14. 521. 1) 5-5-4-3=300; 2) 5-6-6-6 = 1080. 522.
5-6-6-3=540. 523. 26-25-24=15600. 524. 8-7-5=280. 525. 10000. 527.
24 ta. 528. 1) 6; 2) 15; 3) 45; 4) n-(n—1):2. 529. 3 -4 -5=60. 530. 4.

I'nasa 'V

544. 2) %; 4) —%; 6) 3,485. 545. 7%; 36 546. 2a(30—a); —128. 547.

2n(2n k)’ 4)
+k
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a-100+5-10+c, ¢-100+5-10+a; a ta. 548. x = 1000a+ c. 549. 2)




2B 22,,) 550. 4) "1 552.2) 1. 556.2) > -2; 4) x>—4; 6) x <117 557,

2)-5;-4;-3;-2;-1;0;4) 4. 558. 2) §<x§10; 4)x>17,2.559.2)—15;—14;

+; =130, 560.2) x,=8,1, x,=2,1; 4) x,=4, x,=-3; 6).x,=0, %, :% 561. 2)

- Bt 2

> 4: L, 51: 6) x <—04: L2
x<34x2744) x <=2 x21;6)x<-0,4;x216.562.2) 2 4y 3, " 563,
2) 3-32; 4) 647. 564.2) 20,5y < 20,5 565.2) Vx; 4) 95, 566.2)

Sab\b; 567.2) —3x*; 4) V54>, 568.2) — 8— 569. 2) 4— 570.2) x=—;

4) x=0. S71. 2) Her. 573. 2) —£ 4) Ja++/b. 574. 1) *”f . 2) ”f‘/—

575. 2) & +b°. 576.2) x,z—:l:x/— 4) ke 0% = 5,6)x1—0,x2=12.577.2)

1,
9’

»,=0,5,=9; 4) x,=0, x,=9; 6) x, ,=+1,5.582. k > E' 583. k=3, k,=—1. 584.

2) x,=1,2, x,=—2; 4) x=3; 6) x=2. 586. 2) 0,004; 4) ﬁ 588. ~0,1%.

OtBeTnl K 3aganusim ,IlpoBepp ceds‘

4ab
TnmaBa L. 1. b#0, c#1, d#—2. 2. 1) = 2) B2

3

L Bl 8%; 2) 16. 5. 1) 6; 2) @ +x)xy. 6. a*; 27.

x—3

3.

[nasa IL 2. 1) x<2,4; 2) x>—15; 3) x<5. 3. 1) 4§<x<6i; 2) x>3;
3) x<-5.
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2

Cnasa IIL 1. 1) x=0; 2) x,=— 1, x,=2; 3) xu:i%; 4 x=0, x=1;
1

5) xl,zZ%; 6) x, =17, x,=—1, 7) x,==2, %= 8) HeT peImeHui.

2.1 (x=2)(x+3); 2) (x+1) 2x—=3). 3. 9 xm/g; 12 xm/u.
I'nasa IV. 1. 18-17=306. 2. 12-11-10-9-8=287480. 3. 5-4 -3 =60.
4.1-2-3-4-5=120.5.1) 1,2; 2) 4; 3) 2,5; 4) 15.

OTBeTHl K 3aHHMATEJbHBIM 3aJaYyaM

1. 10 metpoB. 2. Henp3s. 3. IIpAMOyroasbHHK cO cTOpoHaMH 3 U 6
CIVHUI] WIM KBajapaT co crtopoHoi 4 enuuuubl. 4. CoorBercTBeHHO 8; 12
6; —1. 5. (x> +x + 1)(x* —x —2006).
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CBelcHHUs 0 COCTOSIHHH y‘leﬁﬂlﬂ(ﬂ, BBIJAHHOI'G HA IIPpOKAT

N HM4a, pamunua | Vued- | Cocrosarue TToamucey Cocrosanue xrjzcn:::;
VYCHHKA HBIHA | yieOHMKA MIPH |  KIACCHOTO yueOHUKA TTPU
ron MOTYYECHHH | PYKOBOOHTENA chaye py!i:;nﬂ_
1
2
3
4
5
6

TaGauna 3am0aHAeTCH KNACCHBIM PYKOBOANTEIEM IPH nepeaade yuebHuka B
NOJIB30BAHHME M NIPH BOIBPAINECHNH HA3AA B KOHIE y‘iEﬁHOl‘O ropa. lei 3AN0NHEHUH
TaOIMIb] HCHOIL3YIOTCH CISAYIOMHAE OLICHOYHDIE KPUTEPHH:

Hoserit Cocrosuue yueOHMKA IpU OEPBOH nepepadc

YI¢OHHK

Xopomo Obnoxka niena, He OTOPBAHA OT OCHOBHOM YaCTH KHUTH.
Bce cTpaHHIE] B HAJIM9HH, He TTIOPBaHEL, Ha CTPaHHL@AX HET 3alTUceH
1 [IOMapPOK.

VYaosnereopu- | OOn0XKKa He CMATA, CIETKa HCIIAYKaHa, Kpas CTEPTHL.

TEIbHO YIOBIETBOPHTEIBHO BOCCTAHOBIICH TIONb30BATEIICM.

BripBaHHEIC CTPAaHHLIE] BOCCTAHORICHBI, HO HEKOTOPHIC CTPAaHHLIBI
HCYEPYICHBI.

Heymosnerso- | O6n0:XKa HCMAYKaHa, IOPBAaHA, KOPEMIOK OTOPBAH OT OCHOBHOM
PHUTENEHO 4aCTH KHHUTH HIIH COBCEM OTCYTCTBYET. CTPAHHMIBI IOPBAHEI, HEKO-
TOPBIX BOOOIIE HE XBATACT, HMEIOLUMECA HCICPICHEL. YIeOHHK K
JanbHEeHIeMy HOIb30BAHMIO HE OPUIOJEH, BOCCTAHOBUTD HEJIb3S.






