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IHOBTOPEHUE KYPCA ,,AJITEBPBI* 7 KJIACCA

Joporoii yuenuk! Jlj1si MOBTOpEHUs 3HAHUM, TIOJIyYEHHBIX B 7-OM KJIacce,
npeiaraéM BaM PEIIUTh CIEAYIOIIUE YIPa)KHEHUS.
1. HaiiguTe 4mcioBOE€ 3HAYEHUE BBIPAKECHUS:

1) S=2(ab+ac+bc), tne a=5, b=4, c=10;
2) V=2(a’+b" +ab), tie h=12, a=10, b=8;

3) §=""2 e a=10, b=40, n=16;

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

2. PackpoiiTe CkOOKM M YNPOCTHUTE:

1) 7a—(5a+ 4b); 2) 9x—(7Ty—4x);

3) —(2a—3b)—(—a+3b); 4) 8x—(By+5x)—(—2y—x).
3. Haiinure 4yuciIOBOE 3HAYCHHUE BBIPAKCHUS S = %v + zlmvz , €CIu:

1) v=060; 2) v=15; 3) v=90;

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

4. 3a KaxIplii NMpaBUJIBHBIA OTBET MO PYCCKOMY S3BIKY M JHUTEparype
HauucaseTcs n OaloB, MO MaTemMaruke — k OaisoB, MO AHIIMHCKOMY
sa3bIKy — m OamioB. Hamupa oTBeTHsa Ha ¢ BONPOCOB IO PYCCKOMY
S3BIKY M JIUTEpaType, Ha a BOIMPOCOB MO MaTeMaTHKEe, Ha b BOMPOCOB
[0 AQHMIIUHACKOMY S3BIKY.

1) CocraBbTe BBIpa)k€HHME ISl TMoacuéra obOmero yucia Oansos,
HaOpanubix Hanupoii;

2) ckoibko OanjmoB oHa HaOpana, ecnu a=35, b=34, ¢=36; k=3,1,
m=2,1 n n=1,1?

5. Pemmute ypaBHeHue (5—6):

1) 2x4+15=3x—11; 2) T—5x=x-2;
3) 2(x—3)=3(2—x); 4) —3(4—x)=2(x—5).
6. 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)=-10,8(10—5x).
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7. [Ilocne Toro kak TypucT mpomiea 3 KM U €lle 3 OCTaBILIETOCS MyTH,

OH NOJCYMTAJ, YTO €My ocTaercs npoutu emie | km. Kakoii myTs oH
HaMETHUJ MPOUTH?

8. Kycok mpoBonoku minHON 9,9 M pa3genuiau Ha ABE 4YacTH.
Havinure nnmuHy KaxaIoW W3 4acTeu, €CIIM:
1) ogna yacte kopoue apyroi Ha 20 %;
2) onHa yacTh jiuHHee Apyrov Ha 20 %.

9. 1) Ogno uucno cocrausier 45 % papyroro. Haiinure 3T yucna, eciu
OHO M3 HUX Oosblle apyroro Ha 66.
2) OnHo yucno cocrasusieT 30 % npyroro. Haligure »Tu uucna, ecnu
OJHO W3 HUX MEHbIIE Jpyroro Ha 35.

10. 13 onmHoro cena B Apyroe OTHpPaBHIICA TMEMIEX0 CO CKOPOCThIO 4 KM/4.
Yepe3 2 yaca cielOM 32 HUM Bbl€XaJl BEJIOCUIEIUCT CO CKOPOCTBIO
10 xm/4. Bo BTOpO€ ceno oH mpuOBIT Ha OJUH Yac paHbIIe MEHIexXoia.
Haitnure paccrosHue Mexay cEmamu.

11. Beruucaure:

3.410 _5.919 23.(435_73%) 51516
D =5 2) T yegsas 3) T
12. 3anuumure OJHOYJIEH B CTaHJAPTHOM BUJIE M BBIUYHUCIUTE €r0 YUCIOBOE
3HAYEHHUE:
l .
1) ba - 8ac, tae a:E,b:—3,c=2,

4 5 1
2) §x~8y2~gx2y, rie x:3,y:§.

13. IlpuBenure MHOrO4YJIEH K CTAHAAPTHOMY BHUIY:
1)1,2ab +0,8b° —0,2ab + 2,2b* + 2ab;
2)3a*2a* +3b*4a*> —2a*5b> —3a2ab® — a’2a.

14. Bemonnaute nevicteusi (14—15):

1) (3a® —2ab—b*)—(2a’ —3ab—2b%);




15.

16.

17.

18.

19.

20.

2) (7d*> —13ab+106%) + (—3a* +10ab — 7b%);

3) (a* +3ab—b")-ab; 4) abc-(2a’b—3abc).
1) (x+ y)a—Db); 2) (a=b+c)a—o)
3) (a’ =b*)a+b); 4) (a=3)a—-2)—(a—1)(a—4).

prOCTI/ITC BBIPpAKCHHUC:

1) 4a’:a—(2a)’ +a":3a’;

2) (5a* + §a3) ‘a® — (4a%): (2a) + (20)%;
3) (0,16" —2b° +0,4b> +0,02b): (0,1b);

3 332, 9 253 15 .4\ (3 .9
4) gab +Eab—gab).(4ab

Paznoxure na mMaoxurenau (17-18):

1) 5a*>—15a* +10a°; 2) 9a’ +124° — 6a;

3) a(x+y)—b(x+y), 4) (x=1)—a(l—x);

5) 4(a—3)+aB—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—6¢cd —12ad + 2bc.

Brranciaure:

1) 49* 451984 51%; 2) 58* —116-33+33%;
192438114112 532 -53.94+47°
3 — 4) ——
19211 53247
o 183°—93° 6 43,73% —43,73-56,27+56,27°
) 1832 +183.93+93%”° 43,73° +56,27°

Ecnu mpousBogutens mpomact cBou wusgenus mo 19800 cymoB 3a 1
Kkwiorpamm, 1o noayduT 162800 cymoB mpuObumh. Eciu ke oH Oymer
npopaBate cBou u3genus no 16500 cymoB 3a 1 Kujgorpamm, TO €ro
yobITOK cocTaBuT 81400 cymoB. CKOIBKO KHJIOTPAMMOB H3EIIUNA OBLIO?
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21.

22.

23.

24,

25.

26.

27.

28.

Tect nma ydenuka cocrossi u3 60 BompocoB. Kaxapiii npaBUIIbBHBIN
OTBET OllEHWBaeTCs B 5 OajuioB. 3a 4 HEBEPHBIX OTBETAa B KadyeCTBE
mTpada youparoT oauMH BepHBIM OoTBeT. Ha CKOJIBbKO BOMPOCOB BEPHO
OTBETUJI YYEHHUK, €CIM OH Habpan 225 GamnoB?

Hudpel Tpéx3HayHOro YMCIa MOCIEIOBATENBHO yMeHbInatTcs. U3
ATOTO YHCJIa BBIYUTAIOT YMCIO, IUPPHI KOTOPOTO 3alKCaHbl B 00OpaTHOM
nopsiike. JlokaxuTe, YTO MOJydeHHas pa3HOCTh JenuTcd Ha 2, 9 u 11.

ABTOMOOUITb JBUTAJICSA CO CKOpOCThIO 60 KM/4 B TeueHue 4 4acoB.
Ha ckonbko MpOLIEHTOB HAI0 yBEIMYUTH CKOPOCTh, YTOOBI YMEHBIIUTH
BpeMsi B myTd Ha | yac?

PaccrosiHne mexnay OBymst cénaMM OAMH TYpUCT NMPOXOAWT 3a 2 daca,
a apyroil — 3a 3 yaca. Uepe3 CKOJIbKO BPEMEHU OHHM BCTPETATCS, €CIU
BBIMYT OJHOBPEMEHHO HABCTpEdy IPYr IPYyry?

[lepBonauanbHO TOBap cToWsl a cyMoB. Ero yuenunu Ha g% . Yepes
HEKOTOpOE BpeMsl HOBas IieHa yBeanumiaachk Ha p%. [lo kakoil neHe
MPOJAOT 3TOT TOBAp Tenepb?

[upuna npsiMOyroJibHMKa paBHa a, a aiauHa b. Ero mupuny
YBEIUYWIN Ha p %, a JUIMHY YMEHbIIWINA Ha g %. Berauciure miomans
MOJTyYMBILIErOCs MPSIMOYTOJIbHHKA.

MamrHa ABHUragach 7 4acoB CO CKOPOCTBIO V, KM/4 M m YacoB CO
CKOPOCTBIO V, KM/Y.

1) CkonbKo BCEro KMJIOMETPOB MyTH Ipoexaja MaluHa?

2) KakoBa cpenHsii CKOPOCTb MallMHbI?

405 ToHH rpy3a mepeBo3uau 50 MalIMH TPy30MOABEMHOCTBIO 5 TOHH
u 10 ToHH. CKOJBKO MaIIMH TI'PYy30MOABEMHOCTBIO 5 TOHH U CKOJIBKO
MalIuH Ipy3000AbEMHOCTHIO 10 TOHH TPUHUMAIIM YYacTUE B IEPEBO3KE?




MMABA I ANTEBPAWYECKUE APOBU U
I AEACTBUA HAQ HUMWU

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

§1. AITEBPANYECKHUE BBIPAXKEHUSA

Paccmorpum cnenyromyro 3anady.

3anaua 1. 3amymaiTe 9YUCI0, YMHOXKBTE €ro Ha 3, K IOJYYEHHOMY
pe3ynbpTary npubaBbTe 6, HaWJIEHHYIO CyMMY paslaeiuTe Ha 3 U u3
pe3ynibTata BBIUTHTE 3aaymMaHHoe 4ucio. Kakoe 4ucio momydnaoch?

ATlycts 3amyMaHo 4mciao 8. BEHIMONHMM MO MOPSAKY Bce ACHCTBHS
yKa3aHHbIE B YCIIOBUU 3aJa4M:

1)8-3=24; 2)24+6=30; 3)30:3=10; 4)10-8=2.
[Tonyuyunock unciio 2. DTO pelIeHue MOXHO 3aMucaTh B BUJE BBIPAXKEHUS
(8-3+6):3—8, unciioBoe 3HAUCHUE KOTOPOTO PaBHO 2.

Ecnu xe 3amymaTh 4uCIO S5, TO YHCIOBOE 3HAYEHHE BBIPAKECHUS
(5-3+6):3—5 onsaTe Oymer paBHO 2.

[Tomydgaercsi, 4To Kakoe OBl YHMCIO MBI HE 3aJyMaJi, B pe3yjibTaTe
nosrydaem gucio 2. [IpoBepum 310. O003HAYUM 3alyMaHHOE YHCIO OyKBOM
a ¥ 3aluileM 1o TOPSIKY BCE JIEUCTBUS YKa3aHHbIE B YCIOBHM 3a/laqyM:

(@a-3+6):3—a.
VYrpocTuM BBIpaXXEHHUE, MOJB3YSICh HM3BECTHBIMH HaM CBOMCTBaMu
apupMeTHUECKUX Oleparuii:
(@a-3+6):3—a=a+2-a=2. A

Jlyist perieHust 3a1a9M MbI 0003HAYMIIU MTPOU3BOIBLHOE YUCIIO OYKBOU a
¥, WCTIONB3Ys 4nciaa 3 U 6, CKOOKM M 3HaKH apupMETHUECKHX ICHCTBHH,
cocTaBWIM BbIpaxeHue (a-3+6):3—a. DTo mpumep areebpauieckoco
gbipadiceHuss N1 00pasel] 3aMucH yCIOBUS 3aJayd MaTeMaTHYECKUM SI3BIKOM.

[IpuBenem emie mpuMepsl alredOpanvyecKuX BBIPAKEHUMN:

2(m+n), 3a+2ab—7, (a+b)a—b), .

a




@ Buipaoicenue, cocmosiwee u3z uucen u 0yk8, cOeOUHEHHbIX 3HAKAMU
apugmemuyeckux Oelicmeuti HA3bl8AOM AleoPaAudecKuM.

Ecnu B anreGpamyeckoM BBIpaKEHHHM BMECTO OyKB MOACTaBUTh

HEKOTOPBIC YUCJIa U BBIMOJHUHTD YKa3aHHBIC JACHCTBHUS, TO MOJYYEHHOE

YHCIIO HA3bIBACTCS YUCTOB8bIM 3HAYEHUeM aNTe0pandecKOro BhIPaKeHMS.

Hampumep, uuciaoBoe 3HaYeHUE BBIPAKEHUS

3a+2b-7

npu a=2, b=3 paBHo 5, Tak Kak 3-2+2-3-7=5; 4ucioBOe 3HAYCHUE
3TOro e BbIpakeHUs npu a=1; b=0 paBHO —4, Tak Kak

31+42-0-7=—4.
3HaueHHe anreOpanvdecKkoro BBIPAKECHUS
(a-3+6):3—a
paBHO 2 mpu J000OM 3HAUECHHUH d.

5 (3a+7)b
3anmaua 2. Hailiure 3HaU€HUE BBIPAKECHUS —_, Tpua= 10, b=5.

A G10+75 375 o 4
10-5 5

@ AlnreOpandecKkoe  BBIPAXXEHUE, COCTOSIIEe M3 HECKOIbKUX
MHOT'OYJICHOB, COCAMHCHHBLIX 3HaKaMH CJIOXCHHUA, BBIYHTAHUA U

YMHOKCHUA, HA3BIBAKOT YelblM 6blPpANHCEHUEM.

JIro6oe T1ieioe BHIPa)KEHHE MOXHO IPHBECTH K MHOTOYICHY B
CTaHIapTHOM BHJIC.

IMpumep: Iemnoe Beipaxenue P(a,b)=30a’b>—(6a*b+a)(Sab-2)
NPUBEANTE K MHOTOYWIEHY B CTaHIAPTHOM BHJIE.

A P(a,b)=30a’b>-30a’b-ab—5ab-a+12a°b+2a =

=30a’b>-30a’b*—5a*b+12a’°b+2a=7a*b+2a.
OtBeT: Tab+2a.A




Ynpaosxcnenua
Haiinure 3HaueHue anreOpanyuecKkoro BBIPAXKEHUS:
1)3a—2b, tne a=

,b=1; 3) 0,25a—4c*, tne a=4,c=3;

[SSEEE

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 — —_-

) T3 rne a=4, b 2;

4) a+3c, rme a=3, c=—1.
2a—c

N3 HedTsnol ckBaxkuubl 3a 1 yac BeITekaer 7 T HeQTU. CKOIBKO TOHH
He(TH BBITEKAaeT U3 HE(PTAHOM CKBaKMHBI 3a m 4yacoB? A 3a cyTku?

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

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

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

—_3 ,-_0. _2
3) ¥==r, V=T 4) x==2, y=—07

3anummure MPOU3BCACHUC 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

Haitngute uncioBoe 3HadueHue anreOpandeckoro BeIpakeHus (7-8):

)

2mn(n+k)
n—k

1.

5

, TIe m:kzé, n=

Bp+1)-2p

)

1 1
—i—g, rae p=3 [=1.

1) 25D e =831 y=2,29; p=2,01; g=2
2p+gq

5(bc+m)

3

2)

Haiinure 3nauenue n npu k=0, k=1, k=7, k=10, nmonp3yscs dhopmyrnon
HedeTHOro uucna n=2k+1.

3anumuTe B BUJIE anreOpanyecKoro BBIPAYKEHUS:

1) cymMmMy nBYyX MOCH€AOBAaTEIbHBIX HATypaJdbHBIX UYMCEJ, MEHbIIECE
M3 KOTOPBIX paBHO #; 2) TPOU3BEICHUE [BYX IOCIEI0BATEIbHBIX
HaTypaJibHBIX YHUCEJ, OoJblliee M3 KOTOPBIX PaBHO m; 3) CyMMY Tpex
[IOCJIEA0BATEIILHBIX YETHBIX HATYPAJIbHBIX YHUCEI, MEHBIIEE U3 KOTOPBIX
paBHO 2k; 4) mpowusBeleHHE TpeX MOCIeI0BaTEIbHBIX HEYETHBIX Ha-
TypajbHBIX YHCEJ, MEHbIIEE U3 KOTOPBIX paBHO 2p+1.

3anumuTe MepUMETP M IUIOMAJb (UTYPHI B BHJIE alreOpanmdecKoro
BbIpakeHus (puc. 1):

3,5

Puc. 1.

st ororuieHHsi AoMa ObLIO MPHOOPETEHO p TOHH YIS, W3 3TOTO 3araca
u3pacxooBaiu g ToHH. CKOJIBKO TOHH yIiisi octanochk? 1) Beruucnure npu

p=20, g=15; 2) MoxeT 1 4ucio g ObITh Ooibiue yucina p? A paBHBIM
yuciy p?




13.

14.

15.

16.

17.

18.

Ha copeBHoBanus no 60prbe Kypam Obuin mpojaHsl # 6uneros no 400
cyMoB U m OuinetoB 1o 500 cymoB. CKOJIBKO JE€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# TeTpamu 40 CyMOB, OZHOM
pyuku 60 cymoB. 3anummure GopMyiTy HaXOXKAeHUs OOIIeH CTOUMOCTH ¢
anb00MOB, a TeTpaned u b pydek (B cymax), o003HauMB ee OyKBOH p.
Haiinute p mo stoéi popmyne, ecnu c¢=9, a=21, b=4.

Kaxnyio MuHyTy uepe3 TpyOy, MEperoHsIoUlyl0 ra3 Ha TEIJIOBYIO
CTaHIMIO, MPOXOoaAuT 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 TEUEHUsSI PEKU a KM/4), U mpoias memkoM 2 daca 30 MUHYT
CO CKOPOCThIO b KM/4. 3anmuimuTe (OpMYITy BBIYHCICHUS UIMHBI MYTH
reosioros, 0003Ha4YMB ee OykBOi 5. Beruucnure mmHy nmytu npu a=3,3
kM/a, b=5,7 xm/4, ¢=10,5 xm/4.

b
CMelllaHHO€E YHCJIO 3alHiCcaHO B BHUIE d + —. SaNUIIUTE C ITOMOIIBLIO
C

OyKB TIpaBUJIO MPeoOpa30BaHMs STOTO YKCIA B HEMPABHIBHYIO TPOOb.

1) CocraBbTe ¢Gopmyiy s BBIYUCICHUS NEPUMETpPa M TIIOMIATU
¢durypsl (IpsSIMOYTOJIbHUKA), N300paKEHHOTO Ha PHUCYHKE 2:

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

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

11



c) a-(k—l—l-l—n)zak-l—al—i—an

OOBsICHUTE, YTO BBIPAKAIOT ITH (HOPMYIIBI.
19. CocraBbTe npakmuueckue 3adauu, MPUBOIAIINE K (hopmyrnam:

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. Hokaxute dopmyny (ab):c=a-(b:c). Vcnons3yliTe reoMeTpuueckoe
00OCHOBaHUE M PUCYHOK 3.
b

Puc. 3.

§2. AITEBPAUYECKASA JPOBb. COKPAIIIEHUE JIPOBEM

- - AV

3anaua 1. CkopocTh KaTrepa B CTOSUEH BOJIE paBHA @ KUJIOMETPOB B yac,
a CKOpPOCTh TEUEHHMsI peKH D KHIOMETpPOB B yac. Bo ckoibko pa3 CKOpOCThb
Karepa Mo TEYEHHUIO0 PEKU OOJIbIlle CKOPOCTH KaTepa MPOTHUB TEUCHHS PEKH?

A CKopoCTh KaTepa MO TEYEHUI0 PeKH paBHA (a+b) KUIOMETPOB B
4ac; a MPOTUB TeUeHUs peku (a—b) kunomeTpoB B yac. [loaTtomy ckopocTh
Karepa MO TEUEHUIO PEKU B

a+b
a—b
pa3 OoJbIle CKOPOCTH Karepa MPOTHB TEUCHUS PEKH. A

a+b
a—
ATON NpoOu, a a—b ee 3HaAMEHATelb.
12 ®

Bripaxxenue Ha3bIBAIOT areebpauyeckoll opoowvlo. a+b duciutenn




@ Boob61e, 0pobs, yuciumens u smameHamens KOmopotul A6JsA0mMcs
aneedbpauyeckuMu BblpAdCeHUIMU, HA3bIBAIOM dancedpauiecKkoll
0pobBbIO.

[IpuBeneM emie HECKOJIBKO MPUMEPOB areOpamdecKux IpoOeii:

a. 2 a-b x(b—|—c>

>

b x—|—y’ c y(a—c).

Eciu B anreGpandeckoit n1poOu BMecTO OYKB MOACTaBUTH HEKOTOPHIE
YKClIa U BBHIMOJIHUTH HEOOXOJMMBIC BBIYUCICHHS, TO TMONYYHUM YUCI080€
3HaueHue anredpandeckor Ipoowu.

a-+b
Hampumep, npu a=10, b=8 anreOpamdeckoe 3Ha4eHUE APOOH
1048 18
paBHO =—=9.
10-8 2

a+b

B anre6pandeckyio npoOb BMECTO d U b MOXHO TOJCTaBUTh

IIPOM3BOJIBHBIE HE paBHBIE MEX]y coOoW umcia (a#b), Tak Kak npu a=>b
3HaMeHaTe b apoOu OyAeT paBeH HYII0, a 3TO HEIOMYCTHUMO.

Tenepp yciaoBHMCs, 4TO BMECTO OyKB, BXOASIIUX B ajreOpanveckyro
IpoOb, MOKHO TOJCTaBIATh TOJBKO JOMYCTHMbIE 3HAUYEHHUS, TO €CTh T€
3Ha4YeHHUs, KOTOpbIE HE OOpalaroT B HYJIb 3HaMEHATeNb 3TOH JpoOH.

a
Hanpuwmep, anst npobu ﬁ JIOITyCTUMBIMU 3HAYEHUAMU a ABIISIOTCS
a\a—

Bce yuciaa, kpome a=0 u a=I.

@ OcHogHoe c80licmeo 0podU MOJCHO 3anucams Mmax.
a - ma
b mb
rne b#0, m#0.

Ecny uyncnurens u 3HaMeHarenb anredpandeckol JpoOM YMHOXKHUTH WIN
pa3aennTh Ha OHO M TOXE aJireOpanyeckoe BhIpaKeHHe, TO 110 3TOMY CBOMCTBY
335 15 atb (a+b)c

TMOJIYYHUM PaBHYIO € JIpo0Ob, Harpumep: T p
: C
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[To ocHOBHOMY CBOWMCTBY ajireOpandeckyro JIpoOb MOXKHO COKPaTHTh
Ha OIMH M TOT K€ MHOXHUTEJb, BXOJSALIMA B YHUCIUTENb W 3HAMEHATEIb
3TOW ApoOH, HaNpuUMep:

a(b—i—c)_b_,_c (a—}—b)c ¢

a(bfc) Cb—c’ (a+b)d d’

[Tpu ynpomieHnn npoOu HY»XKHO CHadajia BBIACITUTH OOIINA MHOXHUTEITh
€€ YMCIUTENS U 3HaMeHaTens. PaccMOTpUM COOTBETCTBYIOIIME MPUMEPHI.
3anaua 2. Cokparure apoowu:

2 2 2
12a°h m —n

1 2
) 4ab*’ )

A 1) Opnounensl 12a*h u 4ab® umeror o0wuil MHOXUTENL 4ab.
Uucnutenb W 3HAMEHaTedb apoOu pazmenum Ha 4ab:

3 .
m +mn

124’0 4ab-3a¢  3a

4ab>  4ab-b b

2) MmuorowieHsl m’—n?> u m? +mn UMEIOT OOIIMH MHOXHUTEIb
m +n, Tak Kak m?> —n* =(m +n)(m —n), m* +mn =m(m +n). Yucaurenp u
3HaMeHaTe b JApoOu pas3ienuM Ha m +n:

m-—n® (m+n) (m—n>:mfn. A

m2+mn m(m+n) m

@ Yto0OBI COKpPATHUTb I[p06b, HYXHO pPasACIuTb YHUCIUTCIIbL U
3HaAaMEHaTelb ATOM ,I[pO6I/I Ha HUX 06H_II/II>’I MHOXHUTCIIb.

a
Ecnn 3HaK 4ducnauTens uid 3HaMeHaTess ,Z[pO6I/I Z IIOMCHATH Ha

MPOTUBOTOJIOKHBIN, TO MOIYYHUM JIpOOb MPOTHUBOMOJIIOKHYIO JaHHOM.

—d a a a
Hpobu — w —; — u — — nporuBomnojoxHbie. Kpome Toro,
b b’ —b b




-3 3 —a  a _ a
Hanpuwmep, 7 7 1-a  l-a a-1

3a y—x)
3apaua 3. Cokparure npodb ——:
a(x-y)

A 3a(y—x)_—3a(x—y> -3 3 A

az(x—y>_ az(x—y) - a - ;.
Ynpaosxnenua

21.3anumuTre anredOpamydeckyr JIpoOb, YHUCIUTEIb KOTOPOW paBeH
MPOU3BEACHUIO YHCENl X U ), a 3HAMEHATellb X CyMMe.

22.3anumure anredpandeckyro ApoOb, YUCIUTENb KOTOPOU paBeH Pa3HOCTHU
YUCEN p W ¢, 4 3HAMEHAaTeJIb WX IMPOU3BEICHHUIO.

23.3anummre anredpandecKyr apo0b, YUCITUTENb KOTOPOH paBeH pa3HOCTH
KBaJIpaToOB YHCEN a U b, a 3HAMEHaTeNIb KBaApaTy Pa3HOCTH ITUX YHCET.

24.3anmummuTe anredpanvecKkyro IpoOb, YHMCIWUTETh KOTOPOW paBeH CyMMeE
KyOOB uucen ¢ U d, a 3HaMEHaTeNlb YIBOCHHOMY IMPOM3BEIEHUIO 3THUX
quces.

25.Haiiaute 3HayeHue anreOpanmveckon apoou:

1 3 a—>b
— :2—' _— = =_ 3
l)a, Tie a=22; 4)a+2b, rne a =16, b=-3;
b+l 5a+b
b+l —1.5: RU _ _ Q.
2) b_la rac b 955 5) azisb Trac a 2, b 8,
a’+1 ) . —Tab _ _
3) ,TIe a=—3; 6) ——=, e a =3, b = 4.
2a 3b" —a
26.Haigure 1)v u3 dopmynsr S=vz; 2) V u3 dopmyisl p:%;

3)R u3 dbopmynasr C=2nR; 4)a w3 popmynsl P=2(a+b).

27. CKOJNBKO TPY30BBIX MAIIMH (X) TPy30MOABEMHOCTBIO @ TOHH HYKHO
IUISL TIEpeBO3KU KapTodens, eciau KapTrodeiab MOJOKUIN B 7 MEIIKOB
0 p KWjorpaMmoB B kaxasli? Hangure x npu n=90, p=50, a=1.5.
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28. MamuHa B 4yac B CpEIHEM H3rOTABIMBAET ¢ METPOB JMHOJEyMma. 3a
CKOJIBKO JTHEM MalllMHa HM3rOTOBUT @ METPOB JIMHOJEYMa, €CJIM OHa
pabortaeT n yacoB B AeHb? O003Ha4YbTE BpeMsi M3TOTOBJIEHUS OYKBOU f
u Haugurte ero 3HadeHue npu c=47, a=11280 u n=16.

29.TlokaxuTe paBEHCTBO 3aJlaHHBIX IPOOEH:

2 2
6 18 , 2 2a . m-—n m- —n :
1)71/1 TR 3)3 noos 5) min ()
2
-3 27, 2a  24°b, a+3b  (a+3b)c
DA s MR 6) - O O
Cokparure npods (30-45):
—48 —64 —121 , 28
12 2 7b
3 1) 5 2) 5 3) 5
2
4ab . a . X
4)%, 5) e 6) 5
a’ b
32. 1) 3 2) o
s bt
3 D7
13 1 5. l4c ; a'b
- D7 49¢ )
4 3a2b 12614b2 . 25613bc2
)57 18a°0° 125ac”
4(m+n) . 2b(m—n) 2 (a-b)
34. 1 5(m+n)’ 3) 86 (m—n) (m—n)’ 5) b—a
7a (a—b) 3a (a+b) . 5 (xfy)
5(a—b) ’ 9a (a+b) (a—b) ’ 6) 15 (y x)

16



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 N 3 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) : ) oK 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) 77—~
) 902764 ’ ) 25—)’2 ) b4nfc4n
2
)100_4%2, 5 Sy—y . 6) 5a°b+ Sab’
7h+10 25-y° at—p
a1, 1) d*—6d+9 . ) b+7 . )9—6a—|—a2 , 1-2p
’ d-3 b% +14b+ 49 3-q l—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
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1—a 2 2
4—a m—n 4y —4y+1 5—2x
43, 1)( _1)2’ 2)u; ) 2 e
a n—m 2—-4y 4x” —20x+25
e 9 ~16 | A 36c—c°
D 16—24c+9¢ ) ¢ +12¢2 +36¢
2 2 3
) 16x" —24xy+9y~ | 25b—49b
) 9y" —16x> 49b° — 706 +25b°
4" —Axy+y° 4b> —12bc +9¢”
3) y2 4yt —2ab +3ac
45. 1 2a° —1284° , 3 3¢> +ab* —6a’b—2b>
5. 1) 2 4 3)° ) 5 4 4 50
<2a +8a+32) (a _4q ) 9a° —ab* —18a"*b+2b
5 24" +3a° +2a+3 . 3ac® +3be’ —3ab® —3b°
) <a27a+1) (2a+3>, ) 6ac2 —|—6bc2 —6abz—6b3

§3. MIPUBEJAEHUE JAPOBEN K OBIIEMY 3HAMEHATEJIO

[Tpu crnoxxeHnr OOBIKHOBEHHBIX Apo0Oel WX CHavalsia MPUBOMAT K 001IemMy

. 1 3 7
3HaMeHareo. Hampumep, oOmmm 3HameHareneM Ipodeit 7% 10 Oynet

100, 5T0 9MCHO ABISETCS HAMMEHBIIUM OOIMMM KpaTHbIM umcen 4, 25, 10.

@ OO6mmii 3HaAMEeHaTeNb ajnredpandeckux apobel — 3TO HauMEHBIIee
olImiee KpaTHOe 3HaAMeHaremnel 3tux npoodeit. [Ipu mpuBeneHnm npodeit
K 00mmemMy 3HaMEHAaTeI0 MPUMEHSIOT OCHOBHOE CBOWCTBO JPOOH.

m n p
Jamaua 1. Ilpusenute oou , u —
a p a Ap 3a%h 6ab> dac

K oO0memMy
3HaMEHAaTEIO.

A OOmmii 3HaMeHaTeNNb 3THX IPOOeH JOKEH JACTUTHCA Ha 3HAMEHATEIb
Kaxa0i npodu. CriemoBareabHO, OH JOJKEH JEIUThCS Ha 3, 6, 4, TO ecTh
Ha 12; Ha 4% a, TO ecThb Ha a’, Ha b U b> TO ecThb Ha b?*, Ha c.
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Takum oOpa3zom, oOHIMK 3HAMEHATeN b JIPOOEH JOJDKEH COAepKaTh
MHOXUTENH 12, a?, b* v c. JIocTaTOYHO B3STh B Ka4€CTBE OOIIETO 3HAMEHATEIIS
npousBenenne 12a’b*c. PasnenuB oO0muii 3HaAMEHATeNdb HA 3HAMEHATEb
NepBOW JPOOH, HaiIeM OJHOYJICH, HA KOTOPBIH HAJI0 YMHOXHTH YUCITHTEIh
¥ 3HaAMEHAaTeJb 3TOH IpoOH. DTOT OJHOUJICH HA3BIBAIOT OONOAHUMETbHUIM
MHOXMCcumenem Opoou. Jns mepBoi npoOu OH paBeH 4bc. AHaJIOTUYHO
HAXOJHWM JIOTIOJIHUTEIIbHBIC MHOXHUTEIH JJII BTOPOM M TPETheil apoOei:
2ac u 3ab’.

YMHOXKWB YUCIUTENb 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%b  124°b%¢’ 6ab’  12a°b°c’ 4ac  124°b%c¢’

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

a . b . c

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

/\ Pa3nosxiM Ha MEHOKHTETH 3HAMEHATEHN npo0Oeii. OOMiA 3HAMEHATEeIb
JAHHBIX JIPpOOEH JTOHKEH NEIUThCS Ha 3HAMEHATEeIb KaXXJIoW Ipoowu:

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

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

YroObl 00mwmii 3HAMEHaTeNnb AETUICS Ha 3HaMeHaTeldb MepBOW ApodH,
OH JOJKEH COIEpX aTh Mpou3BeneHue (x—y) (x+y).

3areM, 4yTOOBI OOIIMI 3HaMeHaTeNb AENUJICS Ha 3HAMEHaTellb BTOPOMH
IpoOu, OH JTOJDKEH COMIepKaTh MHOXKHUTENb 2(x—))*. [loaToMy K 3HaMeHaTeIto
nepBoM ApoOHM HYXHO TPHUMHUCATh MHOXHUTEIb 2(X—)), TO €CTh OOUUM
MHOXKUTEJIEM JBYX MEpBBIX ApoOel sBIseTCS MPOU3BEICHUE

2(x=y)(x+y)




YroObl 0OIIMIA 3HAMEHATE b JSJIUIICS Ha 3HaMeHarenb 3(x+y)? TpeTheit

IpoOM, HY)XHO K TOJYYEHHOMY IPOU3BEICHHUIO IMPUIUCATh MHOXHUTEIb
3(x+y). Utak, oObmumM 3HaMeHaresneM Tpex napobeil OyaeT Mmpow3BelICHHE

6(x—y)*(x+y)*.
UtoOw1 mpuBeCTH IpoOM K 00IIEeMy 3HAMEHATEI0 HY)KHO UX YUCITUTEIH
¥ 3HaMEHATelId YMHOXHUTh Ha JOTOJHUTEIbHBIE MHOXHUTEIH, KOTOPBIC

HaxoIsAT pa3leiuB OOIMMI 3HAMEHATeNIb Ha 3HAMEHATENlb KaXJIOW Ipolu;
JOTIOTHUTEIbHBIE MHOKHUTEIN JaHHBIX IPOOE COOTBETCTBEHHO PaBHBI:

6(x=y)(x+y), 3(x+y), 2(x—p).

Takum oOpa3zoMm, maHHBIE APOOW MOXXHO TIPEACTaBUTH B BHJIC:

a 6a<x—y) (x+y) . b _ 3b(x+y)2
xz—)’2 6(x—y)2 (x+y)2 ’ 2x2—4xy—|—2y2 6(x—y)2 (x+y>2’
c 4 2c(x—y)2

- A

3 464307 6(x—y) (xtp)

@ YtoObI mpuBecTH ajiredOpanyeckue apodu K oOIeMy 3HaMEHATeNo:
1) Hy)XKHO HaWTH OONIMN 3HAMEHATEeIb JAHHBIX APOOEi;
2) HYXHO HAWTH JONOJIHUTEJIbHbIE MHOXHWTEIU KaXKJIOoW Npolu;
3) YMHOXHUTH 3HAMEHATEh KaKI0M ApOOH Ha €ro JTOMOJTHUTEIbHBIN
MHOXKUTEJIb;
4) 3aMEHHUTb YHCIHWTEIb W 3HaAMEHATEJb KaXJIO0W aApoOu
MOJIYYEHHBIMU BBIPAKECHUSIMH.

Ynpaoxcnenusa

[IpuBenute crexyromue apodbu kK ob6memy 3HameHaTeno (46—53):

1 2, S 3. XX
46.1)21/13, 3)71/114, 5)2y1/13y,
1 2. a a . 8 5
Z)a "y 4)b T 6)15 LT

20 ®



301 7. 3 6 4y, 7 8 . @, b
47. 1) 4a, 35 nu 20ab’ |2) 4)/’ xy u 3x9 3)a—2I/I a_?” 4) ox u 4x .
i 3b a . a n—— 3 b
48. l)aH 7, 2) n E, 3 4)3 > 2p n ao.
1 1 1 2a 4 3
49.1)—. =7 u —5; 3) =,
) 2p? T 0Pk T g2 ) p* " 15a%b 20a’b
2)L b’ 3-a” 4 7 31 4
6b> " 9a’b* T 18ap*’ 20x"y " 6xy 3x%y?
1 3 5. Tx 5x
50. )x+y 1 3)2()671) .
2 2
6 2. Sa
2) a—1 1 a’ 4) 3(a+1) 4(a+1)'
1 - 1 . 5x - 3
51. )xfy x4y’ 3) 2x—2 4x—4°
) Ta 6b . 4 3x a x
)3x—y 1 3x+y )4x—|—4y 8x+8y
SN L N gyl 2 a
20 : , " .
2. D b: 4 )l—a l+a  1-4*’
Ta a . 6x Txy 3
n > n .
SAERPRLNEY Vi v ¥ =y
2
m n mn . 2c 3a 7b .
. > " > u
33. 1) 2m4+2n  8m—8n 6m> —6n> 2) Sh—5¢ 35p% _3502 14b+14c’
1 1 1 5 4x 1
> H ; 4 b H .
3D 2 3 v6ab " 2ab—d Va2 e M 3P
@ Yaiumka nonzem c zemnu 66epx no cmeosy 09])88(1 K e2o

1
1
1
1
1
maxkywke. Houvto ona noonumaemcs eeepx no oepegy mna 2 m, a |
:
1
00 maxkyuiku oepeea. Haiioume evicomy Oepesa. E

1

1
1
1
1
1
1
1
1
:.Ni’l onem cnyckaemcsa eénu3 na 1 m. Ha oeeamyro nouv ona oobpanaco
i
1
1




§4. CJIOKEHHUE U BBIYUTAHUE AJITEBPAMYECKHX
JIPOBEM .

[IpaBuna BBIYMCICHHS CYMMBI M pPa3HOCTH JApoOeil ¢ paBHBIMHU
3HaAMEHAaTEeIsIMU MOXHO 3alucarh TakK:

3anaua 1. Halimure cymmy apooeit ab 2a-b u TN
: yMMYy Jp a+b’ a+b a+b’

Aa—b+2a—b a—2b_a—b+2a—b+a—2b_4a—4b_4(‘1_17) A
a+b a+b a+b a+b a+b a+b
a2 b2
3amgaua 2. Haligure pa3sHocTh apoOeit u
a A p AP a+b a+b

a’ B b’ :az—bzz(‘H'b) (a—b):a_b‘ A
a+b a+b a+b a+b

@ Umobvl crodxcumo unu ebl4ecmsn 0}?061/! C PA3HbIMU SHAMeHame-
JIAMU, HYIHCHO npueecmu ux K 067/{/[€My SHamernamelrnw u
NPUMEHUMb npaeula CHOACEHUA U 6bIYUMAHUA ap06€1/7 C paeHbIMU

SHAMEHameJlAIMU.

1 1 1
3anmaua 3. Cnoxure npodbu —5. "5 H >
a 2a"b 3ab
A OOuuMM 3HaMeHaTeJIeM JaHHBIX JApo0eit Oymer mpousBeneHue 6a’h>.
CrnenoBaTenbHO,
1 1 6b>  3ab 24> 24 +3ab+6b° A

—+ + = + + =
a3 2a2b 3ab2 6a3b2 6a3b2 6aSb2 6a3b2

a C
3amaua 4. Halaure pa3sHOCTh apobed —5- U 3
RN 15ab

2 2 2 2
a c Sa c S5a” —c¢ A

3b%c 15ab°  15ab’c 15ab’c  15ab’c
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1 3
3anaua 5. Crnoxure Apodu —; 0 —

X —x x =1
/\ PasiokuM Ha MHOKHTENHM MHOTOYICHBI B 3HAMEHATENAX IpoOei:
x? —x:x(x—l) ,x° —lz(x—l) (x—i—l) )

O6mmM 3HamMeHarteneM Apooeit Oynet nmpoussenenue x(x—1) (x+1). [IpuBens
npoOu K 00IIeMy 3HaMEHATeN, HahuIeM CyMMYy:

1 n 3 _ 1 n 3 _ x+1 i 3x
Xox o xP-l x(xfl) (xfl)(x+1) x<x2—l) x<x2—1>

- x+143x . 4x+1
x<x271> x<x271>'A

@ UYToOBl HAWTH CYyMMYy WUIH pPa3HOCTh HpoOEi C pa3HBIMH
3HaMEHATEISIMU, HYXKHO:
1) HaiiTm oOuIMii 3HAMEHaTenb IpoOeii;
2) mpuBeCTH ApoOM K 00IIeMy 3HaMEHATEeIo;
3) CHOXHUTh WM BBIUECTH IONYUYEHHBIE IPOOH;
4) ynpocTUTh pe3yJbTar, €CIu 3TO BO3MOXHO.

3agaua 6. Bpluuciaute 4wKclIOBOE 3HAUYEHUE BBIPAKECHUS

1 4 4
— +

2 4 3 2 3 mpu a=0,5.
a +4a+4 a +4a +4a a +2a

/\ JlaHHOE BBIp@XKEHHE MOKHO IPEOGPa3oBaTh CICAYIOLIM OOPa3OM:

1 4 4 1 4 4
- - = - S+ =

(a—|—2)2 a2<a2+4a+4> az(a+2)_(a+2)2 az(a+2) aZ(a+2)

Ca’—4+4(a+2) a’t4a+4 1

2 - 2 2
a2 (a—|—2) a2 (a—|—2) a
HckoMmoe 4uciioBoe 3HAUEHHE BBIPAKCHUA PABHO:
1 1 100
— ——"_4. A

0,5 025 25
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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
n - 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(afb) 8<a+b)
2
1 5+p r .
65. 1 a —_— )77}
) 1—b2+1+b’ )p2736 6+p
2 1 2x 5x—2
2 + ; 4 — .
)x2-9 x+3 )x—4 x2—16
2x S5x—2 c2—8 16c—2c3
66. 1)y Ter’ )23 o_ac2 ’
2
_ 21y°+1  y
2) 1§n 5 + 6 : —— )
n"—49 T-n 1-9y°  3y-1
3 2a a 4
67. 1 + ; + .
) a+?2 (a+2)2 2) (3a+1)2 3a+1
o
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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
- + ;

357 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——t,
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

75

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. HaitguTe 4MCIIOBOE 3HAUEHUE BBIPAKEHUS, YIPOCTUB €rO:

| 8a’ N a+1 5
T a— 4,
)a371 a2+a+1’ Ac ’
302—0—}—3 c—1 2 1
2) 3 —= + , me c=1-.
c —1 c +c+1 l—c 2

§5. YMHOKEHHUE U JEJIEHUE
AJI'EBPAUYECKUX APOBEM

YMHOXKEHUE W JIeJIeHUE anreOpandecKux IpoOed TakkKe BBIOJHSIETCS
10 TpaBUJiaM YMHOXXEHHS W JIeJIEHHUS OOBIKHOBEHHBIX IPOOEH:

3anaua 1. Haligure mpousBeneHue IpoOeii:

1 4x2y3 102°
—, ——va —.
5z 3x

2xy

A U4y’ 1020 14yt 4y’ A
=

2xy 5z 3y 2xy-52-3x3 3x

a—b b* +ab
a2+ab 1 (a—b)2

3anaua 2. Haligure mpousBeacHue apoOei

A Hanpem, pa3nokuB Ha MHOKHUTEIHN:

a=b b +ab_ (a=b)b(atb) A

b () alar) (@) ala-t)

2 2
m —n

27mn2

_|_
3anaua 3. Pasgenure apo0Ob 9m—2’é Ha JpoOb
m n

A m4n .m2_n2 - (m+n)~27mn2 _ (m+n)3 - 3 A

9m2n3 ’ 27mn2 N 9m2n3 (m2 —n2> mn (m—n) (m—|—n) mn (m—n) '




[Ipu Bo3Benenum anreOpandyeckoi ApoOM B CTENEHb, MOIB3YIOTCS
a ! o a"
CIICIYOLINM TIPaBUIOM | _b_"'
Hanpuwmep,
2 3 3
42*) _16a* . (a+b) _(a+b)
b p* 7\ 3c 2788
Brinonnute ymuHoxenue (74-75):
85 72 256 13 7 5
D) == = 50— 4) =—-39.
74 1) 24 17 )169 64 3) 625 )26
a3b 02 6a 15¢ 2a
D)/ —— ==.3¢;
5. D7 at 5h 2d 3) 3b
22 3 2
k™ . dm 2 b
2) m n — _mlk’ 6) 14612‘—3.
k mn 9n 16d e
76. BrpImmosHUTE JIEJICHHUE:
3 3 a 1 6
1)y=:=; 3)=:—; 5)=:—;
)5 7 ) 8 3 )a 7
11 2 6 m 9 b
— =y 4)-:—; ==,
12°5° )c 13 6) 35 5
77. BuImoiiHUTE AeHeHUE:
8.8, 3a . a. 2 .d .
D717 D7 b 53 be’
2 3
a. a. ¢ L4, Sm . 10m
Dy iy 2d " 5d° 0 T
78. BruImonHuTE aejIeHue:
17 . 34 4 8
1) —:=—; —:5; 12:=;
) 12 39 3) 13 5) 9
54 . 81 a b
— = = :c; 6)a:—.
2) 25 75 4) b ) c
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79.

2 4
a’b . a da 12¢ 6a
— = — = — : (5¢ 5
D ¢’ 3) 5b " 25d 3) 5b (5¢)
2 2
mn  mn_ 8m 16k . 12a2.ﬂ
DT Yo 6) 5¢°
Brinmonuure ykazannbie aerctBus (80—86):
2 2 3
[5_0] lab” 3a* | 16b” 2a° 124"
80 D7) 254 D) 214" D5 T
3¢ . 94° ab ? ab ’
4) — 1 —, 5) | —| -acd, 6) abc®- |—| .
7b 21b cd Vi
2 3 2 3 35
8a"h 36¢ 16x"y . 20xy 18m°n
81. 1 . ; 3)—— 1 —5- 5 - (9n?);
) "oc 5a°b ) 212° ) Tk )
5 75° : 35pc? A a6d°c  23de> 6 2457 12m* i .
)9csy 18(:4y2 ) 15¢ ~ 54° ) 11p3n
3x2y 4a’h 15xy: 30xy .
—=-4a°b; =
82. 1) 122 3) =22h
2
S5a’b 2. 7x2y 2
2 > - 14xy™; 4) —— : (14x7y).
)7xy ) Zazb (1 )
7—x a-b, c+d c . a’—ab b
83. 1 ° ) 3 : ’ 5 c—
)a+b 7—x )c—d c—d ) b a’
x—y 4b a—b a—b, a* —ab b,
2) 2l X 4) b e 6) P
2 3
a+1 4b Sm 15m
84. 1)—/—- ; 4) -5 ;
) b a2_1 ) m2_n2 m—n
4 b3 3(x+y) x2—|—y2 .
2 ; 5 2,2 2~ 2 2>
) W a ) 4y () -y
2
2 2 5(“_[)) . (a—b)
3)a—b ~a+b 6) o3 1
ol 3b 3(a"+b") a +0b
e

Brinonuure nenenue:
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2 p? 3a° . 307 —3m’ _bm—o6n

a
85. 1) 3,535 554" D ap
siP=5y" 3t A A e
2) 4y 10y—10x’ 3) C4x’y at bt
2
3 a2—25: a+52; 6 o +b° . a*b-b’
) a —3a 9—_g¢g ) az—ab ' azb—ab2 ’
2
g6 1) =22 (at3) ; a’=49  a+b.
: )a2+6a+9 a2—25’ ) a2+2ab+b2 a-17"
2
2 b’ —shr16 . (b-4) 4 @’ —2a+1 . a—1
b+3 B -9’ 2a+1 " 44* -1

§6. SAMEHA JPOBHO-PAIIMOHAJIBHBIX BBIPA’KEHUM
TOXKIECTBEHHBIMHA
A\ -

@ BreipaxkeHue, cocrosilliee W3 HECKOJIBKUX alreOdpamdecKux
npoOeii, CBSA3aHHBIX 3HAaKaMu apuPMETUUYECKUX TECHCTBUM,
Ha3BIBAIOT OpOOHO-PAYUOHANLHLIM BBIpAXKEHUEM. 3HaMEHATEh
JIpOOHO-PAIIMOHATHPHOTO BBIPAKEHUSI HE JOJDKEH PaBHATHCS HYIIO.

JpoOHO-palioHaIbHBIE BBIPAXKEHUS MOXXHO YNPOCTHTH, MPUMEHSS
TOX/IECTBEHHBIE TPE0Opa30BaHUs M HUCIIONB3YS MpaBuia s anreOpandyeKknx
po0ei.

3amaua 1. YopocTuTh IpoOHO-parMoOHAIBLHOE BBIpAaKCHUE!

1 Xy
1+~ —
R(x,y)= x 6 x#0, y#0.
6 £+E 2x+y+1
X oxy oy

/A B coorserctBun © MpaBWJIaMH CJIOKEHUsI alreOpandecKkux apooeit
MPUBEIEM HMX K OOIIEeMy 3HAaMEHATEeIo:
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x+1 xy
_ X . 6 _
R(x,y) = 6y+12x+6  2xtyp+l

Xy

[To mpaBuny paenenusi anreOpandecKkux 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 mpaBuny BbIUMTaHUS anreOpanvyecKux APOOEi:

_ Xyt y—xy
12x+6y+6

B3aumno YHHUYTOKHUM HO,Z[O6HBI€ 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-2 242

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 JIEUCTBUSA:

a—f—b_l]_
a—>b

at+b a->b

a—b a+b
/\ Brimonanm JEWCTBUST 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. IlepBast TpyOa HamosiHseT OacceilH 3a a 4yacoB, a BTOpasi —
3a b yacoB. 3a CKOJIbKO 4YacOB HAIOJHUTCS OacceilH, eciii OJHOBPEMEHHO
OTKpBITH 00€ TpYyOBI?

A [Tycts 00bem Oacceitna V. 3a oguH 4vac mepBas TpyOa HamoIHSET

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

M

14 o .V oV
>4 o0e TpyObI BMecTe — 00beM OacceliHa, paBHBIH PR [Tycth nckomoe
a

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

Vv v
_+_
a b
32 0
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PEBI[CJ'H/IB 066 HaCTHU BapaXCHHA Ha V, MOJIy4YuM
1 1
—t-|t=1
a b

Cymma npobeit, cTosmux B CKOOKax, paBHa

a+b

b
OTKyHa t= “ A
a+b

Ynpaosxcnenuasa

BoinmonuuTe yKasaHHbIC JCUCTBHS (§7-92):

R [TosTomy

a a) 1 abfa b). el
87.1D) |2 3) &> Daysls s) U )
y L2204 [1 1]- 6)b: b+t
3 la o ’ a—blb a) . b
1 1 b a 1 1
. 1+—) : (1——), —+——2]:[———];
88. 1) ( P P 3) -t D
2) [Hi][a—ﬁ]; 4y |2+ Lo+ 222
b b n m m+n
89. 1) (1—""’)(2+—2b ); 3) ( 6 5 ) azb_.
a+b a—>b a—b a+b] a+11b
n (1 a—l—b)(2_ 2a), 4 (; 3 ) c
) (+a—b a+b)’ ) c+c+d 18(2¢+4d)
2
2m+1 2m—1\ _ 4m . y-l |y +l 2
201 (Zml 2m+1)'10m5’ 3) y v 42y y+2
z+6 1 \.z+2, m—=2 . [m’+24 4
2) (3z+9 z+3)' 27z 4)m—5' m’>—25 m—=5]

9

3— AureGpa, uis 8 kiacca

a+b
r=1,
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a* +ab a b c+d 2¢ d-c
91. 1) 57— ; 3 —-—| :

a’ +b? a—b a+b c c—d 02+d2’
2 2c d—c| c+d
ab—>b a | b . .

2) 7 (ats! —b]’ 4) * S
a” +b° \atb a c+d c ¢ +d
a+1 6 a+3 ) 4a*—4

92. 1) - : :
2a—1 24%2_2 2a+2 3

2 2

b 2 —b

2) |5 + R e :
a +ab a+b b 4ab 4ab

2 2 2 42
3 a—c a—-b a—ac ).
) a+b  ac+c’ '

4) cz—ac_ a—>b :[c ac
a’—b* *—a? a+tc

93. Macca kycka Jpga o0bemMoM V paBHa p KwiorpamMmoB. Yemy paBHa
Macca Kycka Jibla 00beMOoM V.22

94. ABTOMOOWJIb JIBUTAsICh CO CKOPOCTBIO V KHJIOMETPOB B Hac, MPOIIEI
s KuioMeTpoB myTH. Kakoll myTh HpeomosieeT MOTOIMKI 3a 3TO XKe
BpeMsi, €CIIM OH €lI€T CO CKOPOCTBbIO # KHUJIOMETPOB B yac?

95. CxopoCTh MOTOPHOW JIOAKH B CTOS'YEH BOJIE€ V KUJIIOMETPOB B Hac, a
[0 TEYEHUIO PEKU V, KWIOMETPOB B yac. Jloaka, ABUrasick mo TEUEHHIO,
npouuia s KwioMeTpoB. Kakoil myTe mpeonosieeT MOTOpHas JIOAKa 3a
ATO K€ BpeMsi, €Ciu OyIdeT ABUTaThCs MPOTUB TEUCHUS PEKU?

96. (3aoaua A6y Patixona bupynu.) 10 uznenuii oqHOTO BUAA CTOAT 1 AWHAp
(nenexxHast enuHuLa) U 15 uzgenuii Broporo Buaa croar 1 aunap. Kakoe
PaBHOE KOJIMYECTBO M3AEJIHMM JIByX BUIOB MOXHO KynuTh Ha | nuHap?

k .
§7. ®YHKIIUA Y=—-. EE CBOUCTBA U I'PA®UK
_— A 4 W X

1
3apaua 1. [locrpoitte rpaduk ¢yHkuum Y= —.
X

A 1) OGnactb onpeneneHus — BCe JACUCTBUTENbHBIE YUCIA, KPOME HYIIS;

1

2) OyHKIUS — HEYETHAs, TaK Kak _—x:—% npu x # 0;
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3) Ilo cBOMCTBY CTeneHM ¢ OTpULATENbHBIM IOKa3areiaeM npu x > 0
dyHKIMS yOBIBaeT, Tak Kak 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 mis x<0 (puc. 4).

I'padpux dynkmum yZ% Ha3bIBAIOT eunepo6onoii. OH COCTOUT U3 JIBYX

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

yll
3 -
2 1
1
LS v =%
-3 -2 -1 = [

0 1 2 3 =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:; MOJTy4aroTCsl U3 3HaYeHUN (QYHKIUU y=% YMHOKEHHUEM
X

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

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

ocu opauHar (puc 5).
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3HayeHuss QyHKUUU y = —% OTJIIMYAIOTCS OT 3HaYeHUuM (QyHKUUU Y =%
TOJMBKO 3HaKoM. CremoBarenbHO, rpaduk (yHKIUU y=—% CUMMETPHUYEH

OTHOCUTENBHO Oocu abcuucc rpaduky QyHKIUH ) = % (puc. 6). A
Jns mro6oro k # 0 rpaduk GyHKIMH y = . TAaKKE HAa3BIBAKOT eunepoono.

Tunepbona cocmoum usz 0eyx eemsaeti. Ilpu k>0 OoHU pacIOIOXKEHBI B
NEepBON U TPeTbel ueTBepTH, a Ipu k < 0 BO BTOPOM U YETBEPTON UETBEPTSX.

@ OyHKIUA y = % (rme k> 0) obmamaet BceMu cgoticmeamu GyHKITUU
y=1,

1) onpenenena npu x # 0;

2) mpUHUMAET BCE 3HAYEHUs OTIUYHBIC OT HYJIS,

3) neuemmnas,

4) npu x > 0 IpUHUMAET HoNOHCUMENbHbIe 3HAUCHHUST U Tpu X < 0
NPUHUMAET ompuyamenvHble 3HAYCHHUS,

5) mpu x <0 u x>0 ybwvI8aem.

a UMEHHO 3Ta (QyHKUMS:

[lpn k<0 dysxoms y :% YIOBJIETBOPSIET CBOWCTBaM 1-3; a
CBOMCTB 4—5 OymyT (HOpMYyIMpOBaTHCS CISAYIOMHMM 00pa3oM:

4" Ilpu x < 0 OpUHUMAET nonoHCUmMenbHble 3HaYeHHUsI U pu x > 0
OPUHUMAET OmpuyamenvHvle 3HAYCHUS,

5" mpu x <0 m x>0 Bo3pacraer.

I'oBopsrt, uro nipu k>0 anga y = T Xuy (GYHKIIUU CBS3aHBI 00pAmMHOL

nponopyuonanvhocmsio. Takass CBSI3b MEXIy MEPEMEHHBIMH 4YacTo
BCTpedyaeTcss B U3MKE, TEXHUKE W JPYTHX OOJIACTSIX HAYKH.
Hampumep, Teno, coBepiiaroniee paBHOMEPHOE IBUKEHHUE 1O OKPYKHOCTH

C TMOCTOSSHHOW CKOPOCTBIO V, JIBMXKETCS C LEHTPOOECKHBIM YCKOpPEHUEM
v’
r

a= (tme r — paanyc OKpPYKHOCTH), TO €CTh IIEHTPOOEKHOE yCKOpEHHE

o0paTHO MPOMOPIHOHATIBEHO PATUYCy OKPYKHOCTH.
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3amaua 3. Jlyna Haxomutcs Ha paccrosHuH 3,84-10° M ot 3emuu.
Jlyna B Teuenue 27,3 CyTOK COBEpIIAET OJUH OOOPOT BOKPYT 3EMIIH.
Borunciiure neHtpoOexHoe yckopeHue JIyHBI.

V2 C
A YckopeHue a BBIYHCIUM 10 GopMmyse d = . mme v=--, C=2mr,
t=27,3-24-3600 c, r = 3,84-103.
Torma:

2 8
q= 4TSy ) 107
(27,3-24-3600)

Orser: 2,72:1073 m/c2. A
3anmaua 4. [locrpoiite rpaduk QyHKIHH y = ﬁ —<

A Tpaduk GyHKIMU y = % — 2 MOXXHO TONyYUTh U3 Tpaduka QyHKIUU

=2
Y=< (puc. 6), CIBUHYB €ro Ha OAHY CIMHHIlYy BIpPaBO BIONb ocH Ox U

Ha JIB€ CIMHMIBI BHU3 BIoJb ocu Oy (puc. 7). A

R ¥

2
\, -2 K
y== -2
2 \\ g 3 ‘\ \ 475
N\ b
1 \"‘"-.._.__ 2 X \.\
N 1 \-\ﬁ_ ~
EREE r 52 o e
N b o 1] 2\ 3 x
\ L S 1 y :i—?.
\ \\ Nt x-1
\‘ | \\_2\

Puc. 6.
Puc. 7.

Ynpaosxcunenuas

2

97. Hoctpoiite rpapuk Gpynkunu Y = . HalauTe Npu KaKuX 3HAYCHHAX X:

1) y(x) = 4; 2) Y)==5; 3) y(x) > 4; 4y < 1.
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98.

99.

100.

101.

102.

103.

Ha onHol KOOpAMHATHOM IJIOCKOCTH MOCTpoiTe rpaduku (QyHKUHN

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

1) rpaduku >TUX (QYyHKIUN MepeceKarTcs;

2) rpaduk mepBoi (GYHKIHMH PACIONIOXKEH BBINIE (HIXKE) Trpaduka
BTOPOU (DYHKIIHH.

Haiinure Touku mepeceueHus: rpa@ukoB QyHKIMHA, HE CTPOSI 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 HNWJIMHAPA HAXOJAHUTCS Ia3 MMOCTOSIHHOM TEMIICPATYPLI.

Brraucioure oobem V (B nuTpax) raza mon masieHueMm p (atmocdep)
no dopmyine VZ%.

1) Beraucaure o0beM rasza, HaxOASIIErocs IMOA JaBieHUEeM 4 aTM;
5 arm; 10 aTtM; 2) BBIUMCIWTE IMOJ KaKUM JaBJICHUEM HAXOJIUTCS
ra3, ecim ero obesM paseH 3 7; 5 n; 15 ;5 3) mocrpoiite rpaduk
3aBUCAMOCTA O00OBEMA ra3a OT €ro JaBJIEHUS.

U
ﬁ 9
rne U — HanpspbkeHue (B BoibTax), R — CONMPOTHUBICHHE (B OMax).

Cuia Toka [ (B amriepax) peocrara BbUuciseTcs mo ¢popmyne [ =

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

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

ABTOMOOUIIE COBEpIIAET MOBOPOT CO CKOpOCThIO 60 KM/4 mO 1yre
OKpyx)HOCTH paauyca 150 ™. Haiigute ueHTpocTpeMUTENbHOE
YCKOpPEHUE aBTOMOOWIISA. YBEJIHYHUTCS WIW YMEHBIIUTCA LEHTPO-
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CTPEMUTENIBHOE YCKOPEHHUE, €CIIM CKOPOCTh aTOMOOWIISI OCTaHEeTcs
IpEXKHEN, a paguyC OKPYKHOCTH YBEIHUYUTCS?

104. Tlocrpoiite rpaduk QyHKIHH:

1)y=%—2; 2) y=%+1; 3) y———l 4) y= 3 S TL

§8. APUOMETUYECKHUM KOPEHb HATYPAJIBHOM
CTENEHU U EI'O CBOMCTBA

- - W

N3BecTHBIN cpelHea3uaTCKui MareMaTUK U acTpoHoM Jlskamuima uOH
Macyn uon Maxmyn Tusic 3n-Jlun an-Kamm (ym. npubn. B 1430 1)
OTIPE/ICNIMII JICHCTBUE W3BIICYCHHS KOPHS MPOM3BOJbHOW crerneHu n. OO0
3TOM OH NHIIET B MIATOW IaBe cBoero tpyaa ,,Kirou apudpmerukn®.

PaccMoTpum cremyromiye mpuMepsbl.

3agmaua 1. Pemmre ypaBHeHue: x*=8§1.

A [Mepenuinem ypaBHenue B Buae x*—81 =0 win (x*—9)(x*> +9)=0.

Tak kak x*+9 #0, To monydnm x>*—9= 0, oTKyma

X2-9=(x-3)(x+3)=0, x,=3, x,= -3. A

[losTomy, ypaBHenue x*=81 uMeer 1Ba NEHCTBUTENBHBIX KOPHS: X, =3,
x,==3. VX Ha3bIBaOT KopHaAmMu uemeepmou cmenenu W3 4ducina 81, a
MOJIOKUTETBHBIA KOPEHb (YUCI0 3) Ha3bIBAIOT apUPMETHUECKUM KOpHEM

yemeepmoul cmeneHu W 0003HAYAIOT: 481. Takum o0pazom, 481 =13.

MoHO Ao0Ka3aTh, YTO YpaBHEHHE X"=a, TJl€ n— HaTypaJIbHOE YHUCIIO,
a — HEOTPHUIIATEIbHOE YHCJIO0, UMEET EIMHCTBEHHBIH HEOTPHUIIATEIbHBINA
KOpEHb. DTOT KOPEHb HA3bIBAIOT apU(METHUECKUM KOpHEM N-OU CmeneHu
u3 yucaa a.

@ Onpenenenue. Apugpmemuveckum KopHem HAMYPATbHOU CIMEneHu
n>2 u3 HeOMpPUYAMENbHO2O YUCIA HA3BIBAIOM HeOmpuyamenbHoe Yucio da,
n-as. cmenelb KOmopozo pasia a. Apugpmemuueckuil KopeHb n-oti cmenenu

nf
obosnauarom: Na . Yucno a nasvieaiom I’lOdKOpeHHblM BbIPAINCEHUEM. Ecnu

2/ [
n=2, mo emecmo Na nuuwym Nda.




Apudmerndeckuii KOpeHb BTOPOH CTENEHN HAa3bIBAIOT TAKXKE K8AOPAMHbBIM
KOpHeM, a KOPEHb 3-el CTENEeHM KyOuueckum KOpPHeM.

B cnydasix, korga TOYHO M3BECTHO, YTO Pedb MIET 00 apupMETHUECKOM
KOpHE 7-OW CTENEeHH, KPAaTKO TOBOPST ,,KOPEHb 1-OW CTENEHHU.

@ Ilo onpedenenuio 0 0oKazamenbCmea mozo, Ymo ia pasex

b, myscno nokazame, umo: 1) b>0; 2)b" =a.
Hanpuwmep, i/674:4, tTak kKak 4>0 u 4°=64.
@ H3 onpedenenus apugmemuueckoeo KopHs ciredyem, umo, eciu

a>0, mo (%)n:a, Ya" =a

5
6/126
Hanpuwmep, (3/7) =7, N13° =13.
JlelicTBME HaXOXICHUS KOPHSA #-OM CTENEHM W3 YHCIIa Ha3bIBAIOT
uzeneyeHuemM KOpHs n-oti Cmenexu u3 3mo20 yucida. ITo NEUCTBUE SBISCTCS

O6paTHLIM K I[CﬁCTBPII-O BO3BCIACHUSA YHCJIa B 77-YIO CTCIICHD.

3apmaua 2. Pemure ypaBHeHWe x*=-8.

A D1o ypaBHeHume MOKHO Iepenucath B Buie —x>=8 min (—x)*=8.
BBenem o0o03HaueHHWE —X=y, TOrJa MOIydum )°=38.

DT0 ypaBHEHHe HMeCT ONWH MOJOKHTEIBHBIH KOpEeHb: y = </8 = 2.
VpaBHeHHe )*=8 He MMeeT OTpHIATeIbHBIX KOpHEH, Tak kak eciu y<0,

10 »*<0. Yucno y=0 Takke HEe MOXET ObITh KOPHEM 3TOTO ypaBHCHUSI.
Takum oOpa3om, ypaBHEHHE )°=8 HUMEET TOIBKO OIWUH KOpEHb V=2,
CIIC/IOBATENIbHO, YpaBHEHUE X’ =-8 TakKe UMEET OJUH KOPEHb: X=-—y=-2.

OTBer: x=—2. A

Pemenue ypaBHeHHs1 x*=-8 KpaTKo MOXHO 3alHcarh TakK:

x=-38=-2.

@ Boo06e, 1715t 11000r0 HEYETHOTO HATypabHOTO YKcha 2k+ 1 ypaBHeHHE
x*1=g npu a<0 uUMeeT TOJBKO OJUH OTPUIATEIBHBIH KOPEHB. ITOT

KOpeHb 00603HauyaloT Kak u apudmernueckuit: *\/g. On nasvieaemcs
KOpHEM HeuemHoll cmeneny u3 ompuyameibHo20 4ucia.
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Hanpumep, 3/—27 =-3, J-32=-2.

Tak kak s OTPUIIATENIFHOTO YHCHA a: —a =|a|, TO IJIS HEYETHOU
CTETIEHW W3 OTPHUIATCIIFHOTO YHUCIIa @ UMEET MECTO PaBEHCTBO:

2k+\1/2 _ _2k+\1/H_
Hampumep, —243 =—3/243 =-3.

Ynpaosxcnenua
105. (Ycrno.) 1) Halinute apudmeTndeckuii KBaapaTHbI KOPEHb U3 YUCIA:

C 0 16 . .16 49
L0 16 085 169 i

2) Haiinute apudmerndecknii KopeHb 3-ed CTENEHW W3 4YHCIa:

1 _ 1
L 0 5 579 0,027, 0,064, 0,729, EVER
3) Haiinure apudmernyeckuii KopeHb 4-0¥ CTEMEHHW W3 YWCIa;

16 256 625

Berauciure (106-108):
2
106. 1) ¥36°; 2) N64%; 3) 4(%); 4 V225%; 5y h 4.
12 16
107. 1) 10°; 2y B2 L) Yl s B
1

2

108. 1) IJ-8; 2) N-1; 3) Y57
) 1024, 5 V-3¢ 6 U8

109. Pemnre ypaBHEHHE:

1) x*=81; 2) ¥ :_$§ 3) 5x° =—160; 4) 2x° =128.

110. Ilpu kakux 3HAYEHUSX X BBIPAXKEHUE UMEET CMBICIH:

1) ¥2x-3; 2) Ux+3; 3) V2x —x—1; 4) \4/5;37

o 41




Boruucnoure (111-112):

11 1) =125+ Yos; 2) 32-0,54—216;

3) — 581+ 4625 4y =100 — ; 4256;

5) 3/0,0001—2\/0,25+g/3T2; 6) {/;H/—o,om—{/o,ome.
112. 1) N9+17 \9—17; 2) (\/3+J§—\/3—J§)2;

3 (V521 +45-21) ; 4) ﬁfﬁ—ﬁ;ﬁ

113. 1) Vopocrure v(x—2)°, ecim a) x>2; b) x<2 ;

2) Vipocrure /(3—x)°, ecin a)x<3; b)x>3.

114. 1987 </n <1988 . Ckonbko Takux HATYPaJbHBIX YKCEIN 1 CYIICCTBYET?

§9. CTEHHEHb C PAIIMOHAJIBHBIM IIOKA3ATEJIEM U EI'O
CBOUCTBA

Jamaua 1. Breruucioure: \4/512.
A Tak kak 5% =(5%)*, 1o V57 =3(5))* =5 =125.

12

12 4

Taxum o6pazom, V57 =54,
15
TouHo Takke MOXHO IOKa3aTh, YTO J785 =7 5.

@ Boobuie, ecnu n — HaTypallbHOE YUCIIO0, 17 > 2, m — LI€JI0€ YUCIIO
m
M 9aCTHOE — SIBIACTCA LENBIM 9HCIOM, TO MPH a>(0 crnpaBemMBO

CJIETyOIIee PaBEHCTBO:

m

a =a’”. (1)
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m
O ITo YCJIOBHIO P nejoe 4ucio, TO €CTb IpHu ACICHHUH m Ha n B

PEIYIBTATC NTOJYIACTCSI HEKOTOPOC LEJI0C YUCIO k. TOF,Z[a H3 PaBCHCTBA % =k

cienyet, 4To m=kn. IlpuMeHsisi CBOWCTBAa CTENEHU U apHUPMETUUECKOTO

KOpHS, MOJIyYaeM:
m
/ / k n/ 1A% k "
nam:nan: (a>:a :al’l.
m
Ecmmn xe yacTHO€ — HE SBIISIETCS IEJIBIM YHCIOM, TO CTCICHb
n

m v
g THe a>(0 ompenensitoT Tak, YTOObI OcCTajgach BepHOU (opmyna

(1), TO ecTh W B ATOM cIlydae CUMTAIOT, YTO

2

Takum oOpaszom, dopmyna (2) copaBemiuBa sl JIIOOOro 1EI0T0 YHucia
m U J1I000ro HarypanabHoro uucia n>2 u a>0. Hanpumep,

i 5
164:‘4,163:‘4/212:23:8; 722{‘/7—5:\4/74. :7{‘/;;
2
-2 72 _ |1 AN 11
273:3272:3F:%:3_2:§.
m

HaHOMHI/IM, 4TO pallMOHAJIBHOC YHCJIO 7 — 3TO YHUCJIO BHOA P rac m —

m
ejI0€ 4ucCjio, n — HarypalbHOC YHUCIIO, TO €CTh ¥ — P Torz[a 10 (I)opMyne

m

(2) monyuaeM a"=ar=Na" . Takum oOpa3oM, CTeneHb OIpeereHa sl

Jr000T0 palMOHATIFHOTO TIOKA3aTeNsl U JII0OO0TO MOJIOKUTEIBHOTO OCHOBAHMS.
_m nl _m

Ecim 7=, >0, 10 BbIpaxeHue Va" wumeer CMBICI HE TONBKO Tipu a>0,

HO u nipu a=0. Eciim a=0, T0 0" =0. [loaTomMy cumratot, uro mnpu »>0

BBITIOJHSAECTCA paBeHCTBO 0"=0.
o 43




[Tonb3ysice paBenctBamMu (1) u (2), cTemeHb ¢ panUOHAILHBIM
MOKa3aTeJIeM MOXHO TMPEACTaBUTh B BHUJE KOPHS U HA0OOPOT.

@ OtmeTum, 4uto U3 GopMynsl (2) U CBOMCTB KOpPHS CIEIYET
pPaBEHCTBO

20e a>0, m — uenoe 4ucio, n, k — HaTypaJibHbIE YHUCIA.

3 6 9

Hanpumep, 74 —78 =712,

@ MoxHO moKa3ark, YTO 6Ce CEOUCMBA CHIENEHU C HAMYPAalbHbIM
noxkazamenem, GepHvl U OJisl CMEneHu ¢ J00biM payuoHaIbHbIM
noxkazamenem Npu NOJIONCUMENbHOM OCHO8anuu. A umenno, O
JI0OBIX PAYUOHANBHBIX YUCel P U § U NPU THOOLIX NOJONCUMETbHBLX
a u b eepnvl pasencmea:

) a?-a? =a""; 4) (ab)? = a’b?;
P p
2)al a?’ =at" 7, 5) [% :Z—p.

3) (a?)! =a’;

DOTH CBOWCTBA BBITEKAIOT W3 CBOMCTB KOpHeH. Jlokaxkem, Hampumep,

) +
ceoiicteo a’-a’ =a’"?.

O _m _k
[Iycts P=-549=7 (rme n u [ — wHaTypanbHbIE YucCha, m U k —

uensle yucna). Hy:xHo nokaszarh, 4To

m
n

~|=

m
n

+

~|=

a” -a’ =a (3)

m k
[lpuBens npobu —Hu T K o0lIeMy 3HaMEHATelo, 3aluIilieM JEBYIO

4yacTh paBeHCTBa (3) B BHUIE
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I/ICHOHBSYSI OIMpEACIICHUC CTCIICHHU C palHOHAJbHBIM ITOKa3aTcJICM,
CBOMCTBA KOpHS M CTCIICHU C L[CJILIM IMOKa3aTcJjIcM, IOJIydacMm:
k
m

ar - al_anl anl wlf gt il

ml+kn m k

—_— _Jr_
:n\l/aml‘akn:n\l/aml-i-kn:a no o —gn 1 ‘

AHaJOrMYHO [JIOKa3bIBAIOTCS OCTaJIbHBIE CBOWCTBA CTEHNEHU C
pallMOHATBHBIM TIOKa3aTEeJIEM.

[IpuBenem mpuMepsl NMPUMEHEHHUSI CBOWCTB CTETICHH.

L3 13 !
1) 7474 =744 =7 53.5

—_

2 2
4) 243 =(2°-3)° =

W
A
—_
| o
~——
w|
Il
‘oo
— W
|
—~
)
W
N
— W
Il
W N
—
w P
_lc\
N———
o
Il
w|l\>
EN) BN
==
I
—_—
[SSI )
N—
iy
Bl
I
w | o

1 1
3anaua 2. Beruucaure: 25°-125°.
1 1

1 1
A 255.1255 = (251255 =(5°)5 =5. A

4 4
3agaua 3. YopocTure BBIpaKEHUE: ab+ ab”
' S a4
4 4 11
a3 3
b+ab”>  abla +b
<1 D A
Yo+ 5 3
a +b

o 45



3amaua 4. YopocTure BbIpa)KEHUE: al a4 _a2 al-
a3—a3 a3+a 3
17 L3 1 1
A a’ —a’ _a S _a3(1—a2)_a 3(l—az)_
14 2 1 1 1
a*—a’> a’*+a’ a’(l1—a) a *(1+a)

=l+a—-(1—-a)=2a. A

HOK&)KCM, KaKk MOXHO e6eeecmu cmeneHb C UppayuoHalbHbIM

V2
nokazamenem, Hanipumep 3"~ . BeImuinem mociie0BaTeIbHO MPUOINKEHHBIC

3HaueHus v2 c¢ tou”octhio 0,1; 0,01; 0,001; ... . TMomyuum cremyrouryro
MMOCJIETIOBATCILHOCTD:

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

3amnuinieM TMOOCJIEeNOBaTEIbHOCTh CTEIMEHEW 4Yucjiaa 3 ¢ DTUMHU
palMoHaIbHBIMU TTOKA3aTEIsIMU:

14 2041 21414 21,4142
e, LAl 3hals3lalee s

MoxHO mokKa3zarb, 4YTO 3TH CTCIICHH ABJIAIOTCA ITIOCICI0OBATCIbHBIMH
HpI/I6J'II/I)K€HHLIMI/I 3HAYCHUAMHU HEKOTOPOI'O HCﬁCTBHTCHBHOFO quciia, KOTOpoc<

o6osnayaror 3V
34=4, 6555355,
3141=4,7069644,
31:414=47276942,
31442=4 7287329,
372 24,7288033.

AHaJIOTUYHO ONpCACIACTCA CTCIICHD a’ ¢ MONOXUTENBLHEIM OCHOBAHHUEM
a " JI00bIM HppadrOHAJIbHBIM ITOKa3aTCJICM. Takum 06p3.30M, CTCIICHb C
IMMOJIOXKUTCIIBHBIM OCHOBAHHUCM OIIPCACIICHA OJIA JIF000T0 I[GﬁCTBPITCHBHOFO
I10Ka3aTciiAd. Hpnqu CBOMCTBA CTEIICHU C )IGﬁCTBHTGJ'IBHBIM I10Ka3aTcjicM
TaKHhe XK€ KaK M CBOMCTBA CTEIICHH C pallnOHAJIBHBIM I10Ka3aTCJICM.
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Ynpaosxcnenua

115. (YctHo). [IpencraBsre B BHE CTETNICHU C PAllMOHAIBHBIM MTOKa3aTelIeM:

DV 2 Adt 3)

4

5) Ya; 6) b

116. (YcrHo). IlpencraBpre B BUAE CTENEHU C IEIBIM TOKA3aTEIEM:

117.

118.

119.

120.

121.

1 2 5

D xh 2) ¥ 3) af
Boruuciaure (117-120):
1 1
1) 64°; 2) 27%;
3
4) 814, 5) 167,
4 1 2 5
1) 25-25; 2) 57-57;

2

5) (773) 3, 6) (8é>4;
2 2 2 2

1) 95-.275; 2) 73-493;

1 ( 1)_OJ5—+(1)%; 2) (0,04 —(0,125) 3;

16 8

9 2 6 4 2

3) 87:87 —35.35; 4) (5_5
Brruncnure:

1) Ya-Ya npu a=0,00;

2) Jb b npu b=27,

32
5) LA

4) %-%-l\z/a_s npu a=2,7.

npu b=1,3;

1
4) b 3,

2
3) 8%
6) 9.
2 1
3) 93:9%;
E
7) 8°:81%;

303
3) 1444 :94;

2
3

5) (Zx)%; 6) (3b)

1 5

4) 43:48,

3

8) (574) 4.

3003
4) 1502 :62.

2

)_5-%((0,2)%)4.
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122. IlpeacraBpTe B BHJIE CTENEHU C PAUMOHAIBHBIM IOKa3aTelIeM:
1 1

1 1
1) a* ~a; 2) b2 b3 - Yb; 3) b b,
4
4) a3 :%/Z; 5) X1’7'x2’8:\/x75; 6) y73,8:y72,3‘\/y-3.

Vnpoctute Bbeipaxkenue (123—124):

3 2\ 4 % _5 3 <
3 @) L g [(b—i) ] : 3 ()53
4 ,l 2 3 1
D 3( +a3)_ 2 bs(\/— \/_) 3 a3b 2 ab 3.
124. 1 3 1 Ty a5
At ) pa-d) e
L 114
a3 \b+ b3\ a *(a’+d). Ja -3

b b 6 .
Yo+ N ™ T
125. Bpruucaure:

1 5 3

5 1 5 13 13
1) (23-3 3-33.2 3)-%/8; 2) (54:24—24:54)-\4/1000.

126. Ynpocture BBIpaKEHHE:

D afadas 2 el 3 Aab? @) e

3 b,
4) Rla +b)a® +b> —Yab); 5) 2 6) Jeb
11 1 x2—|—y2 a4 b4
2 2
N 8) T o) {a—Ub)a® +Yab + ).

VYrpoctute Boipaxkenue (127-129):

127. 1) (1—2\f+ ) b2>2; 2) (% % [2+\f \f]
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1

1 9 1 3
at —a* b 27172. \/;fa 2p 3a27a 3p
3) T3 ) —F= - T
at —a* b: —p 2 I=Na b %+a 3\/3
3 1
> 5 2
a’ ab? 2a2—4ab. 3y -y~ y\/; . yx .
8.1 T " v ab > D xy iy
5 Vardh
3,13 2 2> a3 2 2°
b b
\/;—i_\/_ a3—\3/ab+b3 a3+\/3ab+b3
a—b a+b a+b a—b )
129,1)%/— %/—_1 e 2) "2 11 2 2 1 2
a—3p : : Y € YV T
a’ +b3 a’ —a’b3 +b3 @ +a’h +b3
22 1 1
a® +b3 1 a —b’ 1
3) Ty T T 4 "o TTZTIT 2
a3_b3 a3—a3b3 +b3

§10. YIIPOIEHUE AJITEBPAMYECKUX BbIPAJKEHMIA,
COJAEPKALLIMX CTENEHb C PALIMOHAJIbHBIM
OKA3ATEJEM

[Ipu BBIOTHEHUHM YHOpPaXHEHUM HTOW TeMbl OyleM HCIOJIb30BaATh
anreOpanyeckue IpoOM M AEHUCTBUS HAJ HUMH, (HOPMYIBI COKPAIIEHHOTO

YMHOXEHHUSI U CBOMCTBA CTENEHU C PAllMOHAIBHBIM IMOKAa3aTEJEM.
3agaua 1. YOpocTUTE BBIPAKECHHE:

1 1 1 1 3

(x4+y4)2+(x14_y4)2 'x3.3lx\/}’ X>0:y>0-
o+ (x)2

A1y Yodx =W =8 =V

2) BO3BCJACM B KBaJpaT BBIPAKCHHA B YHUCIHUTCIIC I[pO6PI B KBaJApaTHBIX
1
CKOOKax H HCIIOJIB3YCM PaBCHCTBO x2=\/;:
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Vx + 24y +Jy +3x = 24xy + Jy =2(Jx + )

3) B UMCIUTENE 3TOTO BHIPAKEHUS BBIHECEM 32 CKOOKH MHOXKHUTEIb NEE

X+ =Jx(Vx +y);
2x+y) 2

4) Torma r(atly) A

2 : 3 32 3
5) [\/;] X \/;:xz\/;-x Jx=32-x
OrBeT: 32X, A

3anaua 2. YOpocTuTe BBIPAXKEHUE M HAWJUTE €r0 YMCIOBOE 3HAUYCHUE
npu x = 0,16, y=25:

R TN

) 1

. v, 2

NOENCE [1+2 ) X700
4x3y_4)0/3 _4xy.(1[x_ y)_ )

A1) V\E—fvx _\V \E_\/;V — 4y

—  l+xy —Jxy +1+4/xy 1
_4 [ = pu— .
2) -xy + 4,—xy 4xy 4xy >

G

1
2

N | —

2

4) [1+2 L
X X X
s\ (1 2=y

Eciu x=0,16 u y =25, 10 \/0,l6~25—|—25:\/1—|—25:27.

OTBerT: \/E—Fy; 27. A
50 d
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3anaua 3. YnpocTuTe BBIpaXKEHHE M HAWJUTE €r0 YMCIOBOE 3HAYECHHE
npu a =25, b=0,6561:

(I4IY+N‘J32(J#J_%fﬂJ'J_+V)
“\/_ bb

A 1) Bo3BemeM B KBajpar BBIpQXXEHHWS B YHCIWTENE TIEPBOM JApoOH, a

B 3HAMCHATeNe BbIHCCEM 3a ckoOkm ~Ja . [ocme npeoOpa3zoBaHus TiepBas
2

npoOb OyneT paBHa @(%_%);
2) packpoeM CKOOKH B YHMCIIUTEJIE BTOPOU APOOH, MOJIB3YSACh (hOpMYyIIaMu
COKpAIIEHHOTO YMHOXEHHsS, U TPUJEM K BBIPAKECHHUIO Ja+3ab +b;
3) a B 3HaAMeHaTelle BbIHECEM 3a CKOOKH Yo u pa3iaokKUM BBIpaKEHUE
<x3 — y3) Ha MHOXuTenu. Torma Bropas npoOb OyneT paBHa ;;
4o(Ya—4)
4) Haxkonen, pa3aeiuB MNepBYH JApoOb Ha BTOPYIO, MOJYyYUM

2¥p

Ja 3HayeHne BbIpaxkeHus npu a =25, b= 0,6561 Oymer paBHO

2-30, 6561

s 09 0,36.
OTBeT: Z:Ff; 0,36. A

Ynpaosxnenuas

VYupoctute Bbeipakenue (130-146):

11
a? +b?

] |
a? +5bh2

1 1

130. —|a? 4252

| 1
a? —2bh2|:

1 1
2a+3a?b? ]

-3

J_ J_
a+1) —ada+2
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132. 4a—9cf1 I a—4+3cfl
ot r 1
202 —-3a 2 a2—q 2

(a=0)

134. (\/a_ - a:‘j%): ﬂf_‘bﬁ .

2
2

ER T 2
55 o2 ] [0 I

-2

3
136. 11 2 —Jx?+8x+16.

133. (a——b)

a—>b

atb 1]1
a—>b

2 1 x%/;—4%/;
x2—4x 2
137, Yo A 1dar| 1+2 a,a
Ja—x ﬂ__ X ox
. @b 3 3385’ a e
Jz(ab)+(2b@) \f(
139. (i/}—i‘/Z)_IJr(i‘/}H‘/Z)_I_ Py
3
140. [J‘+J‘J+2aJ_+bJ_%_ Jiia

3a —|—3bx/% aJa—b-Ja

141. (\/67—\/5)3+2a2:\/;+b\/5 L 3Jab—3b
aJa+bb a—b
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-1
1 b

1
142. (ab) ? .

I 17?2 3
a2 + b2 a’ —b?

By

NSRS

2
143. [aj;__bgﬂ%]:(”%%z)‘%‘ .

a¥x+xa \/a +x—|—2a\/_

4 e
3
145. ‘\I/F—l ‘/74-1 J_
Yx-1 J_+1

a+tx | \/_2%/;
146, Pffffwmf o

Ynpasuwcnua k cnaee I

[IpuBeaute npobu Kk oOIIEeMy 3HaAMEHATENO:

Sa a—3 1 3 x+1 x+2
147. 1) — s W U 5 2) — U — .
a =27 a +3a+9 a—3 x+2 x +8 x* —2x+4

Brimonnaute neiictBus (148—149):

a+3 T4a a-3 a—2 a+5 a-9
148. 1) + + ; 3) - - ;
5 10 2 45 15 9
b—-7 5b—2 3b-1 b 3b+1 2b-1
2) T+ 4 ——————.
4 3 8 12 9 4




y z 2m Tn—4

149. 1) + ; 3) -1+ ;
n—2 2—n 3—5n S5n—3
+2 5g—2 5(a—10
p) i kel gya_3e  3@710)
3p—q q-3p 5-2b 2b-5
Bemmonaute ykazanneie nercrBus (150-152):
a’—2ab+b’  8a—8b a’ +2ab+b> 4 —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 £ (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 1 (3\?
3) () (L) a3, 4 (01258 +(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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. 0 )
5) 2-10 +[6 _E] [3]

3-10_1—[80—1]1-[1]3

6)

8

4)

B

({6

3

155. Halinute 3HaueHUE BBIPAXKECHUS:
1osy? 2 11*3
1) [#J , TIe x:;; 2) [a3~g9J , tme a=20,1.
x0 a9
156. Yopocture BBIpakeHUE:
1) R25x -33x)- R27x -Yeax);  3) |—2— - 2L,
) ( X \/_x) (R/27x x) ) N a e
x 2 2
2) Wx+¥6x )+ @B1x-Y625x); 4 [H/W]:( -y —x)
157. Bpruucnure:
17 0.25 19\3 -3 2 5 o3
1) (E) +10000™ —(73—) : 2) (0,001) 3272643 -8 7;
2 3 1 | ,11
3) 273 —(—2)*2+(3§) 3. 4) (—0,5)’4—625—(22) 2
158. [lpu kakuMx 3HAYEHUSX X BBIPAKEHUE UMEET CMBICI:
N Y _a. 2) Jx? —5x+6; 3) § %;
X
4) Yx* =5x+6; 5) ¥x* —x; 6) {x’ —5x% +6x7?
159. Ynpocture BBIpaKEHUE:
1 &2 Bl 23
at —a 4 a’>—a’ b* +2p* +p 4
1) — 3> 2) ) 3) 3 1
A, PERE b* —b *
4 4 31 13
4) ¢ 3p2—a?h 3, 5) b Nah 6) a‘l‘b ;‘fa ‘:b‘:
a gb z—b_gcf2 ’ ab~! —a~'b ath 4_q 4p4
[



160. 1) BeiBegutre QGOpMyay BBIYUCICHUSA
IUTOIIAAM 3aKpAlIEHHOW 4YacTu (Urypsl,
UCIOJb3Yysl JaHHbIE Ha pHUCYHKE
n3mepenus. (puc. 8);

2) wucnonb3dys GuUrypy Ha pHCYHKE,
NOKaXHUT€, YTO BEPHO PABEHCTBO

2bc +2c(a—2c¢)=2ac+2c(b—2c);

C

c

Puc. 8.

3) npencraBbTe (OpMYNYy BBIYMCICHHS IUIOLMIAAM 3aKpalleHHON
Gurypsl Kak pazHOCTb IUIOLIAAEH JBYX MPSIMOYTOJIbHUKOB. Mcronb3ys

9TO, JOKaxuTe paBeHcTBO ab—(b—2c)(a—2¢)=2ac+2c-(b—2c).

161. IIpoBepbTe BEpPHOCTH pPABEHCTB, JAaWTE€ HM T[E€OMETPUYECKHE
KoMMeHTapuu. Hadyepture cooTBeTcTByIOIIME (UTYDHI:

1) (a+b)(c+d)=ac+bc+ad+bd;
2) (a+b)(c—d)=ac+bc—ad—bd;

3) (atbtc)(d+l)=ad +bd+cd+al+bl+cl,

162. 1) JloxaxxuTe BEpPHOCTb PaBEHCTB:

c2+b(a—c)+(b+d—c)c+d(a—c):a(b+d),

2) Haiinute naBa BBIpaXKEHUS s B b d
BBIYMCJICHUS TUIOMIAN TIPSIMOYTOJIbHUKA 17 1
ABCD (puc. 9). Ucnonw3ylite paBeHCTBO

IIomaan npsmoyroibHuka ABCD cymme v
wiomanen npsmoyroasaukos I, I, III, IV A=

U JIaliTe Te€OMETPUYECKYI0 UHTEPIIPETAIINIO Puc. 9.
MIEPBOMY pPaBEHCTBY.

@ Cymma uughp uucna n pasua 2006. Mosxcno a1u wucno

.Nb 2 yucen?

n npeocmasgums 6 gude NPOU3BEOeHUs 08YX 0OUHAKOBHIX




1. Haiinure 3HadeHus OyKB, MPHU KOTOPBIX UMEIOT CMBICI JPOOH:
a 3 k
b e—1 d+2
2. BrpIoigHUTE OEWCTBUMA:
1— 44> a+b a—>b
1) 4a+ ; 2) - ;
a a—b a-+b
2 2
2a—4 6b a —b" a+b
3) - ; 4) —: )
3b a-2 b b
14+2x x°4+3x 10 .
3. VYopocTute BBIpaKeHHUE ; — 5 = . Hatigute ero uncnosoe
X — X —

IIPOBEPBTE CEBA!

2
3HaY€HUE MpU X =2—:
3

4. Bpluucnure:
)
57 - 2 48
13737272 2|2 | 2) 33" 32 — s
) SNE ) e
3 2 2 2 . 2
3)252.257 1 4(5°)3:5° —483:63;  4)47 747103773+ )
5, YIPOCTHTE BBIPAKCHHUC:
-2
3x022° N (1) _ 2a 844
; X+ — —_—
) —— 2) ( y ) " 3) ¢
5
a3
6. Vmpocture BBIpDQKCHWE —__ 3 W HAWJWTE €ro YUCIOBOE 3HAYCHHUE
npu a=3§.
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TecToBbIe 3aganua K riaase I

274" —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 apodb: ————.
3a(2la—"Tab)
7a(ab2 —9a) —a(b+3) 7(ab2 —9a)
A) 301a-7a)° B T3 321-7b)
. 4 5 105
Brimonnute JCHUCTBUA: + - 3 -
a+b a—-b a —b
9 . 9 . _9 .
Ay B) i’ © avs’
a’+9 1
Beruncnure pasHOCTb: 3 Y .
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 C2shP 16

Beimoanure 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.




84’ —22ab+15b°

7. Cokpartute apoOhb: 62 _ 2552
2a—-3b . 2a+3b. 4a—5b | 4a+3b
A) 4a+5b° 4a-5b’ ©) 4a+5b° D)2 s
8. Brruncaure pa3sHOCTb: 9" +16 _—
’ P C 27X 464 3x+4]
2 2
9x" +16, —12x 12x 9x" 1+ 4
A) S5 B) e O e D) 27%° — 64
9. BrImonuuTe IeWCTBUS: 2 8b
’ a " 3a+2b 2b-3a  4b* —94*°
A6_B6_ C)12a_D12b
)32’ ) Sutop 9a% — 4>’ ) 253’
10. Boruucinure: (—8)° —(—5)° —(12)".
11 1. 1, 1
A) 1885, B) —615, )] 1895, D) 615.
11. Berumcnure: (—0,2) 7 4(0,2) 2 —(=2)2.
1501 ~100"; 991,
A) —15 e B) 2 )] e D) 11,25.
12 716 +3/54 + 3128
+ Bpruucnure: 37250 :
9
A) 2; B) 1; C) —1; D) 5-
3 3
13. Beruncaure: ‘\‘/%%—4,15-1,61.
A) 3.4; B) 5,76; C) 24, D) 2.4.
3 3
14. Breruncnure: i/(2,08) +(2,016) —2,08-2,016 .
4,096
A) 0,16; B) 4,096; C) 1,6; D) 0,8.
@
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15

16.

17.

18.

19.

20.

21.

22.

60

. Berunciure: \/2\/54—1'%/9—4\/5. Vrkazanue: \/;~§‘/Z:\4/a2~b.
A) VT B) 215 ) 3-22; D)7
Beraucnure: %/2—\/3'{)/7-!-4\/5- Vrazanue: %'%:\6/612'19-
A) —1; B) I C) 3+2v3; D) 5+33.

13 J— . —
Brruncnure: 45 21?:/65\/(53 ﬁ). Vkazanue: %-b:%/a-b?
A) 52 B) 5v2; C) —1; D) 1.
Boruncinre: /364 .
A) 2; B) V2 C) 2v2; D) 2.
3983112

Breraucnure: 7500
A) 4 B) 2,84; C) -2.8; D) —1.4.

. .6
Halinute uncnoBoe 3HAYEHHE BBIPAXKECHUS \/E .\/; npu a=125:

A) —25; B) 15; C) —5; D) 5.
HaitnguTe unciioBoe 3HaueHUE BBIPAKECHUS % -9/; npu a=0,04:

A) 0,2; B) 0.4; C) 0,4; D) —0,2.

2 2
YOpoCcTUTE BBIPAXKECHUE: (%/Z — Q/Z)-(ag +3ab + bg).
A) a+b; B) a—b; C) &+b% D) a&*—b°.




I..l I/ICTOpI/I‘leCKI/Ie CBECACHUA
[\

B napeBHHMX Tpymax omucaHbl (pOpPMYIBI COKpAIIEHHOTO YMHOXKEHHS,
cBefieHust 00 anreOpanueckux Apobsix. Hampumep, B Tpynax ,, An-Paxpu
an-Kapamxku, ,Kaura an-/[xabp Ban-mykabana“ eruneTckoro y4eHOro
A0y Kamnas (850—930) Taxke m3ydaroTcs anredOpamdeckue apoou. Aly
Kamuie Obut mepBbIM mociie an-Xope3MH YYEHBIM, HAIHMCABIIMM KHUTY
no ainrebpe. A0y Kamuiab B cBoux Tpynax oOpaiiaji Takke BHUMaHUE Ha
IPOCTBIE COOTHOIICHHUS

2 2
Al p=q, 2= ab_y ab_atb
b b b a b a ab

B cBoeit kuure ,,O0mas apudpmeruka™ M. HpioToH Takke q0cTaTOuHOE

MECTO OTBOJMT ajredOpanyeckum apoosim. ,,JIpoos % SIBIISICTCS BEJIMUYMHOM,

SIBJISTIOIIICHCSL pe3ysIbTaToM JesieHus a Ha b. TouHO Takxke, aZJrib BEJIMYMHA
ABIISAIOIIAsACA pEe3yJbTaToM JAelieHusd aa—bb Ha a+x*, — nucan HeloToH.
Crenenb ¢ panmoHaibHbIM MokaszaresneM Ben U. Heroton (1643—-1727).
[Tousitue crenenu a*, a>0 sl NPOMU3BOJBHOIO JIEMCTBUTEIBLHOIO YHCIA O
onpeneineno JI. Diinepom (1707-1783) B counnenun ,,BBenenue B anammz®.
AOy Paiixan bepynu B cBoem coumHeHuu ,,Kanon Macyna™ mmcan
,»OTHOIIEHUE IJTMHBI OKPY>KHOCTH K €€ TMAMETPY SIBISIETCS UPPALIMOHAIBHBIM
guciom®. Yxe B JlpeBHeii ['pennn ObuTO TOKa3aHO, YTO ,,IMATOHAIb KBaparTa
CO CTOPOHOM, paBHOW €IWHHUIIC, HE MOXKET OBITh BBIPaKEHA PAIIMOHAIBHBIM

yuciaoM™. B V-IV BB. 10 H. 3. aHTUYHBIE YUYEHBbIEC JOKA3AJIH, YTO YUCIIO Jn
SBIISIETCS UPPALMOHATIBHBIM YHCIIOM JJIsl JTF000T0 HATYypaJIbHOTO YHUCIa 71, HE
SBJISTIOIIIETOCS] TOUHBIM KBajparoM. B cBoem Tpakrare ,,Kitou apudpmernku
an-Kamm npemnoxuin o0l METOI M3BJIEUEHUsI KOPHS M3 HATypaJbHOTO

yucia. Kopenp X/a"+r OH BbIpaxkan mnpuOIMIKEHHOW QOpMYIOW

Va"+r=~a +(a+1)+—a”’ rie a — HarypajabHoe uucio u r<(a+1)" —a".
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Jlnst HaxokaeHus: 6ojiee TOYHOTO 3HaueHusi KopHs an-Kamm mpenimoxumn

nf mn
YMHOXaTh Ha COOTBETCTBYHINYIO cTeneHb 10: \”/N:%. Hns

M NmNt!
U3BJICYEHUS] KOPHS M3 JpoOM HCIosib30Bajach Gopmymna: ~ =¥ -

Hapsny ¢ stum an-Kamm npennmoxun Qopmyny st mpou3BEACHUS

KOPHEW C pa3HBIMU CTENEHSMH:

HpaKTI/l‘leCKI/Ie H MCKIPEAMETHBIC 3adavdu

&

163. Ha pucyHke 3€JIeHBIMM TOYKAMH OTMEYEHBI (PPYKTOBBIE JE€pPEBBSA
penkoro copra (Hampumep, TPYIIM pPEAKOro copta). [pyleBbie
JepeBbsl MOCAXKCHBI B KBajapare ¢ usMepeHusmu nxn (M?). KpacHbiMu
3Be3/104KaMU (*) OTMEUEHBI 3allUTHBIE JEPEBbS.

% % % * % % % % * koo ok ok k
% 3 % %

P ) * 000 *

% ° % % % * 00@®@ *
. oo o Y 000 *

% %

% % % % % % % % e ook s b ok o b

3alUTHBIE JIEPEBbS MOCAXKEHBl BOKPYT I'PYLIEBOM MOCAAKU BHOJb
CTOPOH KBajpaTa.

Omeemovme na eonpocwl:

CKOJIBbKO 3aIlIMTHBIX I€PEBHEB, OKPYKAIOLMIMX I'PYIIN C U3MEPEHUSIMHU:
1) 20 Mmx20mMm; 2) 25 mX25M, mocaxeHo B KBajpare?

3) Kakas cBs3p MMeeTCS MEXJIy UYUCIOM TPYIIEBBIX TEPEBHEB U
YHCIOM OKPYKAIOIUX UX 3ALUIMTHBIX JIEPEBHEB?

164. Ilpm KakuX 3HAUYEHHSAX 7 B YCIOBUM NPEABIAYLIECH 3aJa4d YHCIO
IPYIIEBBIX JEPEBHEB B KBaApaTe cO CTOpOHOU n Oymer: 1) paBHO;
2) Oonbmie; 3) MEHBIIEC YUCIA 3AMIUTHBIX JEPEBHEB?
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4) 3anonHute Tabnuiy U npoaHanusupyirte ee. CrenaiTe BBIBOJ.

JlnrHa CTOpOHBI KBajpaTa Uwrcno rpymeBbix Yuco 3ayTHEIX
(M) JIEPEBbEB JIEPEBbEB
1 1 8
2 4 16
10

165. Tlpu omnpeneneHUH peUTHUHTAa aBTOMOOWIIS YUHUTBHIBAIOT CIIEAYIOIINE
nokazarenu: 6e3onacHocTh (S), ynoocTo (C), BHIIOJIHEHUE PA3IMYHBIX
¢bynkuuit (F), xadectBo (Q) u auzaitH (D). OueHuBaeTcs KaxXIbli
U3 ATUX ToKasareyei (Hampumep, B Oamiax). PeHTUHr aBTOMOOWIIS
BBIYHUCIISIETCSA 10 QopMylie:

38§42C+2F+20+D
50 ’

B Ttabnuue mnpuBeneHBI pa3MYHBIC TOKAa3aTeH IS TPEX MapokK
aBromoOuien (ycinoBHo obOo3HaueHHBIX A, B, C).

R=

Mapka aB- | beonmacHocTh | Y1006cTBO N D60 KauectBo | /Iu3aiin
TOMOOMJISI S C PasTTHBIX 0 D
pynkumii F
A 3 3 5 5 3
B 4 5 3 4 3
C 4 4 3 3 4

1) Kakass mapka aBTOMOOWIJISI UMEET HAMBBICIINN PEUTHUHT?

2) Pazmecture Mapku aBTOMOOMJIEM MO yOBIBAaHUIO pENTHHTA.

3) Kakoit mokasarenp BaxeH uisi Bac? [louemy?

4) ABTOMOOUIIb C KaKUM peUTHHTOM BBl Obl BbIOpanu? [louemy?

166. Dueprus, HeoOXoaUMast JUTsl IbIXaHUS, TTUIIEBAPEHHUS, KPOBOOOPAIIICHHUS —
WHTEHCHUBHOCTH (CkopocTh) oOMeHa BemectB (M1OB).
HNutencuBHOCTh OOMeHa BemecTB obOo3HaunmMm uepe3 HMOB. MOB

HU3MEPAIOT B KAJIOpHUAX, MPU I3TOM HYCIIOBCK HTOJIKCH CITOKOMHO ¥ THUXO
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167.

nexarb B KoMHare npu temneparype 23°C. [na xenmun HMOB
BBIUMCIISIIOT 10 CIIEAyIoue gopmyre:

VOB = 9,74M +172,9P — 4,737B + 667,051, (*)

rne M — macca Tena, P — poct (B MeTpax), B — Bo3pacT (B romax).

1) Beruuciure MOB, ecnu M= 60kr, P=1,7mM, B =35 ner
(okpyrmute 10 OIMKAMIEro IMEeiIoro 4Yucia);

2) Omnpenenute o Gopmyne (*) Kak MOXKET BIUSATh Macca Tena, poCT
M Bo3pacT keHmuHbl Ha MOB.

Omeembvme Ha eonpocol:

a) [loseimaercs nu MOB ¢ Bo3pacTtom?

b) Kak Bnuser na OB poct udenoseka?

¢) Casizano ju yucio 667,051 c Bo3pacToM, pOCTOM M Maccou
YKEHIIUHBI?

d) Usmenurcs mu MOB, eciau ee macca ymeHbIuTCs (OHA Toxyeer)?
3) Onun Bpau mnpuien K BBIBOAY, YTO ,,CIU POCT JABYX >KEHIIUH
OJIHOTO BO3pacTa W paBHOro Beca pasuHutcs Ha 10 cm, o MOB Oyner
pazautcs Ha 17,29 kunokanopuit. Bepen nu stot BeiBOA? [IpoBeprTe
€ro, Nmoyb3ysich Gopmymon (*).

Mexy BpeMeHEM HU3TOTOBIICHHS OJTHOTO M3EIUS U YHCIIOM M3JEIIHA,
M3TOTaBIMBAEMBIX 32 OJUH Yac, UMEETCsl 00paTHO MPOTOPIIMOHATIBHAS
3aBUCHMOCTB. 3amoJHUTe TabauIly U mpoaHanuzupyite ee. Cuemaiire
BBIBO/I.

Bpewmsi, otBenenHoe
Ha U3TOTOBJICHUE 2 3 5 6 10 12
OJTHOTO M3ICIIHS
(B MHHYyTaX)

Yucio u3aenui,
HM3TOTOBJICHHBIX 3a
OZIMH Yac (IITYK)

30 15 8 6 4

168. Ilnomanp MOMEpevyHOro CEYEHUsT PEKH Ha Pa3IMYHBIX €€ Yy4dacTKax

00paTHO MPONOPLHUOHAIBHA CPEIHEN CKOPOCTU PEKU HA ATOM YUacTKe.
3anonaute Tabnuiy. K xakoMy BbIBOLY BBl MpUILIA?
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Ilnowane nonepeuno- | 40 45 54 60
ro ceueHus (KB.M)

CKOpOCTh TEUCHUS 09 | 0,8 | 0,75 0,5 0.4
(m/c)

169. 3a 4,5 yaca paboume pacnuiniyd OpeBHA JBYXMETPOBOH IJIMHBI HA

gypOanbl o 0,5 M. CKoJIbKO BpEMEHHM YHJIET Ha 3Ty e padoTy, eciu
oTi OpeBHa pacmmimBaTh Ha 4ypOansl mo 40 cm? Kak mpu sTom
U3MEHUTCS 00beM padoThI?

170. 1) JIBa mkuBa oObeIUHEHBI peMHEM. JluaMeTp OAHOTO IIKHUBA 28 CM,

a BToporo — 42 cMm. CKOJIbKO 000POTOB B MHUHYTY COBEPIIAET BTOPOM
IIKUB, €CIIM TMEpBbIA B MUHYTY coBepiiaer 600 06opoToB?

2) JlBa mkuBa oObenuHEHBI peMHeM. [lepBbIii MIKMB COBEpIIACT B
MuHyTy 560 000poTOB, a BrOopoil — 240 oboportoB. Haligure niauny
OKPY>KHOCTH BTOpPOTO IIKHBA, €CIH [JWHA OKPYXHOCTHU IEPBOTO
mkuBa paBHa 0,36 M.

171. Paccrosaue mexay ropogamu A u B 360 kM. DTo paccTositHuE JIETKOBast

MalllMHa MPOXOJIHUT 3a 4 yaca, a rpy3oBas 3a — 6 yacoB. 13 ropona A
[0 HANpaBJIEHUIO K TOpoay B Belexal Ipy30BHK. B 3T0 ke Bpems u3
ropojga B mo HampaBJIEHUIO K ropony A Bbl€xajia JErKoBasl MalllHa.
Ha kakom paccTtossHUM OT ropoja A OHU BCTpETATCA?

A Tax xax CKOPOCTH JIETKOBOM W TPY30BOM MaIllMH pPa3iIHYHBI, TO
HET MPSAMON MPOMOPIHOHAIBHOCTH U MEXIy paccrossHueM 360 kM
u 4 u 6 yacaMu, U HEJIb3d €€ HCIOIbH30BaTh.

Ilpumenum opyeoti memoo:

1 1
3a gac JerkoBasi MamIMHA TPOXOTUT 7 94acTh, a Tpy30Bas 3 4acTh
nytu AB. CrenoBareibHO, ISl ONMPENEICHUS] MECTa BCTPEYM HYKHO

1 1
pacctosiHue 360 KM pa3feiauTh MPOMOPIUHUOHATBHO YHUCIAM 7 u —

6
Ho % : é = % : % =
Otcroga 3+2=5.
65
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IlycTe MammuHBI BCTPETATCS HAa PAcCTOSIHUM X KM OT A, Torma

x =222 144 (km),
5

O TeeT: Ha paccrosaun 144 km ot 4. B 3amaye mansl uncna 360, 4, 6.
1 1

I[J'IH peuicHus 3aJa4r Mbl BBCJIHM YHUCIIA Z n g (O6paTHBI€ quciaM

4 u 6). CnegoBarenbHO, YTOOBI pelIaTh 3aJla4dl TaKOTO THIIA, HYXHO
360 pazgenuth 0OpaTHO MPOMOPLHMOHAIBHO yuciaaM 4 u 6 (U npsamo

1 1
IponopuruoOHaJIbHO YHCIaM Z 151 g) OTCIOI[a NpUXOJHUM K BBIBOAY:

Umobwvl 0anHoe uucno pazoerumv HA 4acmu, 00PAmMHO NPONOPYUO-
HalbHble HEKOMOPHIM YUCTAM, HYHCHO MO HUCIO pa30elumsb NpsmMo
nponopyuoHaTLHO K uuciam, oGpammusim dmum. M

172. Paznenute uuciao 195 Ha Tpu yacTu, oOpaTHO HPONOPIUOHAIbHBIE

66

yucinam 2, 3, 4.
AI) Uucnamu, oOpaTHeIMHM yuciaaM 2, 3, 4 sgBASIOTCH,

1 11

COOTBETCTBEHHO, YHCIA -, 3, . CrenoBaTenbHO, HYXHO YHCIO

1
195 pa3genuth Ha TpW YacTH, NPONOPLUUAHAIBHBIE YHCIAM 50 30
1 111 6 4 3
—Ho —:-:-=—:—:>-=6:4:3. Eciu nepBoe 4yucio 06003HAYNTh
4 2 3 4 12 12 12

3a a,, BTOpOE 3a a,, TPEThe 3a d,, TO

1956 1956 .o o0, 1954 o
“=Grars 13 1005908 @ = =15-4=60;

ay="12=15-3=45.

OTrBet: 90, 60, 45.
Mpoeeprka: 1) 90+60+4+45=195.
111
.g.z
Ha 15, a 3arem Ha 12). A

2)90:60:45=6:4:3= (4JIeHBI OTHOLIEHHUSI B HAYasIe pa3aesiuin

™|




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

3 32

5Dy

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

1
quciam: a) 3 H

174. 1) Paznenure yucno 2040 Ha Tpu YacTH, OOpPATHO MPOIOPIIMOHATBHO

175.

176.

177.

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

1) Paccrosiune mexnay ropogamMu 4 u B 465 kM. DT0 paccTosHUE
naccakupckuii noesa npomen 3a 10,5 gaca, a ToBapHbIii — 3a 12 4acos.
CKOJTBbKO KMJIOMETPOB TMpOeXall KaKIbIK MOE3/ 0 BCTPEUYH, €CIIM OHH
BbIEXaJH U3 TOpoAOB A W B OZHOBPEMEHHO HaBCTpeuy IpYyr Apyry?
2) Ilepssiii ciopremen mpoderaer 100 m 3a 12¢, a Bropo# 3a 13 c.
Onu, Haxomsch APYT OT Apyra Ha paccrosauu 200 M, Havamu Oer
OJIHOBPEMEHHO HaBCTpeuy Jpyr Apyry. CKOJIbKO METpPOB MpooOexa
KKl CIIOPTCMEH 10 BCTPEYM?

1) 36-3yOuaras mectepHs coequHeHa c¢ 18 3yOuaroil mecTepHew.
Cxosnpko 00opoTOB jaenaer 36 3y0OuaTas meCTEpHS 3a TO BpeMms,
xoraa 18 3yOuaras mectepHsi coepmaer 60 o6opotoB? A ecnu 18
3yOuaras mectepHsi coBepmaer 24 obopora?

2) llepennss (Benmylmasi) LIECTEpHS BEJOCUIIEAA, COEJAMHEHHAs
¢ menmansamu, uMmeer 48 3yObeB, a mIecTepHs 3ajHero koijeca 16
3yobeB. CKOJIbKO 00OpOTOB COBEPIIMT 3aJHsSI LIECTEPHS 3a MUHYTY,
€CITi TepemHsisi coBepimaeT 3a 310 BpeMs 40 o6opoToB? A eciau oHa
coepiaet 45 o6opotos; 60 06opoToB? Haitaure ckopocTh Bemocumnena
B KaXJIOM W3 CIIy4yaeB, €CJIM JHaMeTp Koieca paBeH 70 cM.

1) 3a0aua A6y Paiixona Bepynu. V3mepenus: kupnuya paBHbI 5,4, 3
eauHUIAM IIUHBL 30 Takux Kupnudei ctosaT 60 qupxeMoB (IIeHeKHas
eauHuna). Ckonbko aupXxeMoB cTOSAT 20 KUpNHUYEW ¢ 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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[
IJIABA 11 : HEPABEHCTBA

N

§11. YACJIIOBBIE HEPABEHCTBA

-~

CpaBHeHMe yMcel MHUPOKO UCIIONB3YIOT Ha NpakTuke. Hampumep, skxoHOMHCT
CPaBHMBAET peaJIbHBIE [T0KA3aTeN C IUNIAHOBBIMU, Bpad CPaBHUBAET TEMIIEPATYPY
0OJIBHOTO C HOPMAJIbHOM, TOKaph CPaBHUBAET Pa3Mephl AETAIU C HTAJIOHOM.

Bo Bcex »TuX ciydasx CpaBHMBAIOTCS MEXIy c0o00W HEKOTOpbIE YHCIA.
B pesynbprare cpaBHEHHs 4MCEN BO3HUKAIOT YMCIOBBIE HEPABEHCTBA.

4 3 &
Hampumep, cpaBHuM uwncia SH Jns 3Toro HailieM UX Pa3HOCTh:

4 3 16-15 1

5 4 20 20°

4 3 1 4
CrnemoBatennbHO, §:Z+%’ TO €CTh YMCIIO — TONy9aeTes B PE3ynbTare

3 1
NpruOaBICHUS K YHCITY 7 TOJOKHUTENBHOTO HHC = . DTO 03HAYAET, YTO YHUCIIO
4 3 1 4 3
3 OoJjbIIe YHuCIa 7 Ha oo Takum 00pazom, YUCIIO 3 Ooble uwnciaa 7

TaK KaK HUX pa3HOCTb IOJOXUTCIIbHA.

@ Onpenenenue. YHucno a bonvwe uucna b, ecnu ux pasnocmo
nonoxcumenvha. Hucio a menvuwie uucna b, ecnu ux pasnocmo
ompuyamenpua.

Ecnu wucno a Gombmie yucna b, To MUMIYT a>b; €CaW YUCIO a MEHBIIE
gyucia b, To mumyT a<b.

Takum oOpazoM, HepaBeHCTBO a>b O3HauyaeT, YTO pazHOCTb a—b
MOJIOKHUTENbHA, TO €cTh a—b>(, a HepaBeHCTBO a<b O3HAYAET, YTO
pasHocTh a—b ompuyamenvua, mo ecmv a—b<0.
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3amaua 1. Jlokaxwure, 9yT0 ecau a>b, 10 b<a.
/\ HepaeHcTBO a>b 03HAuaeT, 4TO PA3HOCTH d—b TONOKHUTEIHLHOE
gyucao. Torna b—a=—(a—b) — oTpumarensHoe YUCiIo, TO ecTh b<a. A

I[J'ISI JTIOOBIX ABYX YHCCIT a " b TOJNBKO OJIHO M3 TpEX COOTHOIICHMI:

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

Hanpumep, ans uucen —5 u —3 BEpHO HEPABEHCTBO —5 <—3, @ COOTHOILIEHUS
—5=-3 u -5>-3 He BEpHHI.

@ Cpagrnums yucna a M b 3HAYUT ONPENETUTh, KaKOW W3 3HAKOB >,
= Wi < HY)KHO TOCTaBUTh MEXIY HUMH, YTOOBI COOTHOILEHHE OBLIO
BEPHBIM. DTO MOXHO CJeNiaTh, ONPENEIUB 3HAK Pa3HOCTH a—b.

3angaua 2. CpaBuure uucna 0,79 u %.

/\ Haiizem ux Pa3HOCTB:

0,79—%:0,79—0,8:—0,01.

‘A

Tak kak 0,79—§ <0, 10 0’79<§

Teomempuuecku a>b 03Ha4YaeT, YTO HA YUCIOBOH OCH MOYKA d JIEHCUM
npasee mouxu b (puc. 10).

Q.AP
< [ ]

Puc. 10.

4
Hampumep, Touka 5 JIeKUT IpaBee TOUKH 0,79, Tak xkak — > 0,79; Touka

2,3 nexut yesee Touku 4,4, Tak kak 2,3<4.4 (puc. 11).

2 1 0 1 2233 4445

Puec. 11.




3angaua 3. Jlokaxure, 4TO eciud a#b, To a*+b*>2ab.
/A Jlokaxem, 4TO pasHocTh a’+b*—2ab nonoxurtenbHa. JleWCTBUTEIBHO,
a*+tb?*—2ab=(a—b)*>0, tak xak a#b. A

1
3anaua 4. Jlokaxwure, uto ecim a>0 u a#1, T0o a+—>2.
a
1 o
A JlokaxeM, 410 pa3HOCTh a + —— 2 TOJOXHUTENbHA. J[eHCTBUTENBHO,
a

2 2
+1-2 -1
a a_ (a—1) >
a a

0,

a+l—2:
a

Tak Kak a>0 u a#1. A

n+l
m+1"

n n
3apaua 5. Jlokaxure, 4To €Clii — MpaBHIbHAs JApo0b, TO — <
m m
n v
/A Hamomunm, 4To apo0b — Ha3bIBACTCS HPAaBUIBHOM, ecan n<m (n u
m

m — HaTypajbHbIe YHCIA).

_on+l  n(m+D—m(n+l)  n—m
m—+1 m(m+1)  m(m+1)

Pa3noctn MCHBIIC HYJIA, TaK KakK

n-m<0, m>0, m+1>0. CnexgoBareibHo, - < "Hl, A
m m—+

Ynpascnenus

178. Wcnonb3ys onpeAeieHne HEPABEHCTBA, CPABHUTE CIEAYIOLIME YHCIA:

)03 u L 2) L owo3; 3) B y03s:
5 3 40
4 —2 u-0.7; 5) 22 u 3,14, 6) 4 u 0,44,
8 7 9
179. CpaBuure uucna a u b, eciu:
1) b—a=-13 2) b—a=0,01 3) a—b=(-5)"
4) q—b=—5% 5) a—b=0,8; 6) b—a=(-2)"

180. Jloxaxwurte, 4TO A JHOOOTO 3HAUEHHUS a BEPHO HEPABEHCTBO:

1) a*>(a+1)(a—1); 2) (a+2)a+4)>(a+1)(a+5)
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181. Jlokaxwure, 9TO It TFOOOTO 3HAYCHUS @ BEPHBI CIIEAYIOIINE HEPABEHCTBA:

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

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

182. Jlokaxkute, 4TO AJIsi JIOOBIX 3HAYCHWH a W b BEpHBI CIEMYIOIIUE
HEepaBEHCTBA!

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. /IBa Manpyuka KyNWJIM OJMHAKOBOE 4MCIO TeTpafei. [lepBslid mMaipuuk
BBIOpas Bce TeTpaau mo 150 cyMoB, a BTOpOU Kynuil MOJOBUHY TeTpajei
no 130 cymoB, a ocranbhbie o 160 cymoB. Kakoil Manpuuk ucTparui
ne”er Ooublie?

§12. OCHOBHBIE CBOWCTBA YMCJOBBIX HEPABEHCTB

- - A

B stom Haparpa(be paccMaTpruBarOTCA CBOMCTBA YMCJIOBBIX HCPAaBCHCTB,
KOTOpPBIC HA3bIBAKOT OCHOGHbIMU, TAK KaK OHH YaCTO HCIHOJB3YKTCA IIPHU
JO0Ka3aTCJIbCTBC APYIrux CBOICTB HCPABCHCTB W PCHICHMW MHOI'MX 3aliay.

®

O TIlo ycnosuo a>b u b>c. Dto osmauaer, a0 a—b>0 u b—c>0.
CknazpiBasi TMOJMIOKHUTENbHBIE yucna a—b u b—c, monydaem (a—b)+(b—c)>0,
TO ecTb a—c>0.

CnenoBaTenbHO, a >c. o

I'eomempuuecku TeopeMa | 03Ha4aeT, 4YTO €CIM HA YHUCIOBOW OCH TOYKA d
JICKUT TIpaBee TOYKK b W TOYKA b JIEKHUT TpaBee TOYKU ¢, TO TOYKA d JICKHUT
npasee TOYKU ¢ (puc. 12).

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

1 »
T Ll




Teopema 2. Eciu x obeum uyacmsam HepageHcmea npubasume
00HO U MO JHce HUCNO, MO CMbIC HepaBeHCMBa He UIMEHUMCA.

®

O Ilycte a>b. Tpebyetcs noka3arh, YTO HEPaBEHCTBO
atc>b+c

BBITIOJTHSETCS Ui JTI000ro 4ucia c.
Paccmorpum pasHocTth

(a+c)—(b+c)=a+c—b—c=a—b.

OTa pa3HOCTb TOJIOKHUTENbHA, TaK Kak MO ycloBui0 a>b. CienoBarenbHo,
atc>b+c. @

@ CnenctBue. JTooboe cnazaemoe mMoxicHo nepenecmu u3 00HOI
yacmu HepaseHcmea 6 Opy2yl, UIMEHUE 3HAK IMO20 C1A2aAeMo20
HA NPOMUBONONOMNCHDBLIL.

O Ilycts a>b+c. Ilpubasnsas k 00eUM 4yacTsIM 3TOTO HEPABEHCTBA YHCIIO
— ¢, noiay4uM a—c>b+c—c, 10 ectb a—c>b. @

@ Teopema 3. Eciu obe uwacmu HepaseHcmBa YMHONCUMb HA
00HO U MO e NONONCUMENbHOe YUCTO, MO 3HAK HepaseHCcmed He
usmenumes. Ecnu obe uacmu HepaseHcmea YMHONCUMb HA OOHO U
mo e ompuyamenbHoe Yucio, mo 3HAK HepageHCmed USMEHUmMcs Ha
NPOMUBONONONCHDILII.

O 1) llyets a>b u ¢>0. JJokaxewm, 4to ac>bc.

[To ycmoButo a—b>0 u ¢>0. Iloatomy (a—b)c>0, 10 ectb ac—bc>0.
CnenoBatensHO, ac>bc.

2) Ilyete a>b u ¢<0. Hoxaxkem, uto ac<bc.

[To ycmoButo a—b>0 u ¢<0. Ilostomy (a—b)c<0, 10 ectb ac—bc<0.
CnenoBatensHo, ac<bc. @

1
Hampumep, yMHOXKMB 00€ 4YacTH HEpaBEHCTBA §<0,21 Ha 3, MOJy4HM,

%<O,63, YMHOXXHB 00€ 4YacTu HEepaBEHCTBA §<0,21 HAa —4, ToJy4yuM

4
HEPABEHCTBO —— > —0,84.
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1
3ametrum, 4uTo eciu c¢#0, ToO yucaa ¢ ¥ — HMMEIT OJWH M TOT XK€ 3HaK.
C

1
Tak kak ACJICHUC HAa ¢ MOKHO 3aMCHHTH YMHOXCHHMEM Ha —, TO U3 TCOPCMBI
c

3 BBITEKAET CIEAYIONIEE YTBEPKICHUE:

@ CnencrtBue. Ecau obe wacmu mnepasencmea pazdenumsv Ha
00HO U MO Jice NONOYCUMETbHOe YUCN0, MO 3HAK HEPAGEHCMEA He
uzmenumcsa. Ecnu obe wacmu nepasencmea pazoenumsv HA 00HO U
mo Jice ompuuamenbHoe YUCA0 , MO 3HAK HEPABCHCHEA USMEHUMCS
HA NPOMUBONONOIHCHDLIL

Hampumep, pazgenuB obe wactu HepaBeHcTBa 0,99<1 Ha 3, momydum

0,33<%, paznenuB o0e yactu HepaBeHcTBa 0,99<1 nHa -9, momyuum
1
—0,11>—§.

3amaua 1. [lokaxwure, uro —a<-b, ecnma a>b.

/\ VMHOKMB 00 4acTH HEpaBeHCTBA ¢>b HA OTPHIATENBHOE YHMCIO —I,
noinyanMm —a<-b.

Hanpuwmep, u3 nepasenctBa 1,9<2,01 cnenyer nepaBenctBo —1,9>-2.01,
0,63 <2 3
n3 HapaBeHcTBa 0, 5 CICAYET HEPaBeHCTBO —(),63 < —=-
1 1
3amaua 2. Jlokaxure, 4to — < 5> €CIM a H b — oTpunaTeNbHBIC YKCTA
a
u a>b.
/\ Paznenu ofe uacTH HepaBeHCTBA h<g Ha MONOXKHTENbHBIC uMCIa ab,

L 1 A
MOMYTHM HEPABEHCTBO — < .
a

OTmeTHM, 4TO BCe CBOWCTBA HEPABEHCTB, PACCMOTPEHHBIE B 3TOM maparpade,

JIOKa3aHbl JIi HEPAaBEHCTB CO 3HaKOM > (OouibIiie).
TouHo TakXke OHHM JOKa3bIBAIOTCS M JUISI HEPABEHCTB CO 3HAKOM <
(MeHbIIIE).
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184.

185.

186.

187.

188.

189.

190.

Puc.

191.

74

Ynpascnenua

JlokaxxuTe Cleayronie HepaBeHCTBA!
1) ecmu a—2<b u b<0, To a—2 — oTpHULATETHHOE YHCIIO;
2) ecnmu @*-5>a u a>1, T0 a*>-5>1.

BBISICHUTE TONOXKHUTENBHBIM WM OTPUIATEIBHBIM YHCIOM SIBIISETCS
YUCIO  d, eCIH:
Da>bu b>1; 2)a<bn b<-2;

a—-1<bub<—] 4ya+1>b u b>19
3anummMTe HEpaBEHCTBO, KOTOPOE TONYYUTCS, €CIM K O00EHMM YacTiMm
HepaBeHCcTBa —2 <4 mpubaButh uucno: 1) 5; 2) —7.

3anumuTe HEpaBEHCTBO, KOTOPOE TMONYUYUTCS, €CIM K O0EHM YacTsIM
HepaBeHCTBa 2a+3b>a—2b npubasute uucno: 1) 2b; 2) —a.

3anuImnuTe HEPaBEHCTBO, KOTOPOE IOJNYYUTCS, €CIM U3 00enx dvacrei
HepaBeHcTBa 3>1 BBryecTs ymeno: 1) 1; 2) 5.

3anuImuTe HEPaBEHCTBO, KOTOPOE TMONYYUTCS, €CIU M3 00eMX dYacTel
HepaBeHCTBA a—2b<3a+b Beuects uucno: 1) a; 2) b.

[Tycts a<b. CpaBHUTE CleAyIONIHE YHCIA:
Da+xun b+ x; 2)a—5wu b—>5.

3) OObsicHUTE KaKue CBOMCTBA YMCIIOBBIX HEPaBEHCTB M300pa’keHbl Ha
pucyHkax 13 u 14.

a) >0 c>0 b) c<0 c<0
I > ] l >
13. b b+c a a-+tc b+c b atc a

Puc. 14.

C ac % bc
a b

VYMHOXBTE 00€ YacTH HEpaBEHCTBAa Ha ykazaHHoe yucio (191-192):
1) 3,35<4,5 Ha 4; 2) 3,8>2,4 Ha 5;

3) %>§ a — 12; 4) %<% ua —16.




192. 1)2a> nHa 0,5; 2)4a < —1Ha0,25;
3)—4a <—3na0,25; 4)—2a>—4na—0,5;

Pa3nenure o0e wacTu HepaBeHCTBAa Ha ykazanHoe 4ucio (193-194):

193. 1) —2<5nHa2; 2) 4,5>—10na5;
3) —25>—-30na—5; 4) —20<—12na—4;
194. 1) 1,2a<4,8nal,2; 2) 2,3a<—4,6na2,3;
2o 2, S OO
3) —§x<—z Ha 4) 4x>3 Ha — .

§13. C1IOKEHUE U YMHOXEHHWE HEPABEHCTB
- ——

[Ipu pemieHMM HEKOTOPBIX 3aJa4 YacTO MPUXOAUTCA CKIAAbIBATh WIIU
YMHOXaTh HEPABEHCTBA HA YMCJIO, TO €CTh CKJIAAbIBATH UM YMHOXAThb OTAEIBHO
npaBble M JIEBBIE YacTH HepaBeHCTB. [Ipu 3TOM TroBOpAT, 4TO HEpaBEeHCTBA
CKJIQ/IBIBAIOTCS WJIM YMHOXKAIOTCA TOUYJIEHHO.

Hanpumep, ecnu Typuct mpomien 3a nepBbii jaeHb Ooinee 20 kM, a 3a
BTOpOil — Oosee 25 KM, TO MOXKHO YTBEp)KIaTh, YTO 3a JBa THS OH MPOIIENT
Oonee 45 kM.

Touno Takxke, ecn UIMHA MPSAMOYTOJbHMKAa MeHblie 13 cM, a mupuHa
MEHBIIE 5 CM, TO MOXXHO YTBEPXkJIaTh, YTO IUIOMIAJb ATOTO MPSMOYTOJIbHUKA
MeHbIe 65 cM>.

[Tpu paccMOTpeHMH 3THX NMPUMEPOB NMPUMEHSUIMCH CIEAYIOLIUE meopembl

0 CloJCeHUU U YMHOJMCEHUU HEPABEHCME.

@ Teopema 1. [lpu crnoxkeHrMH HEpaBEHCTB OAWHAKOBOTO 3HAaKa
[OJY4YaloTCs HEPaBEHCTBA TOTO K€ 3Haka: ecau a>b u c>d, mo
atc>b+d.

O Ilo ycnoButo a—b>0 u c¢—d>0. PaccmoTpuM pa3HOCTH:
(a+c)—(b+d)y=a+c—b—d=(a—b)+(c—d).
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Tak kak cymMMa MOJIOKHUTENBHBIX YUCET MOJOKUTENbHA, TO (a+c)—(b+d)>0,
T0 ectb a+c>b+d . @

[Ipumepsnr:
1), 3>25 2) [1,2<13 3) ,4,8>23
5>4 -3<-2 -1,2>-1,3
8>6,5 —-1,8<-0,7 3,6>1
@ Teopewma 2. Ilpu ymHodxceHuU HepaseHCms 0OUHAKOBO2O 3HAKA,

8 KOMOpbIX npasvie U Jjesvble HYacmu NON0HCUMELbHYL, NONYYACHC S
HepaseHcmeo moz2o e 3Haka. ecau a>b, ¢c>d u a, b, ¢, d —
nonocumenvHvle yucaa, mo ac>bd.

O PacemoTpuM pasHOCTb:
ac—bd =ac—bc+bc—bd =c(a—b)+b(c—d).

ITo ycnoBuro a—b>0,c—d>0,b>0,c>0. Ilostomy c(a—>b)+
+b(c—d)>0, 10 ectb ac—bd>0, orkyna ac>bd. @

[Ipumepsn:
1),3,2>3,1 2) 1,8<2,1 3) 2,4<3,5
3>2 4<5 3<4
9,6>6,2 7,2<10,5 7,2<14

3anaua 1. Ecam a, b — nonoxurensHele yucia U a>b, to a*> b2

/A VMHOXHB HepaBeHCTBO a>b Ha cebs, momydum: a*> b2, A

AHaJIOTMYHO MOXXHO JI0Ka3aTh, YTO €CIU d, b — TONOXUTENbHBIC YUCTa |
a>b, To a">b" nus mMmOOOro HaTypaJbHOTO 7.

Hampumep, u3 HepaBeHCTBa 5>3 cieayror HepaBeHcTBa 5°>3°, 57>37 u 1.1

3angaua 2. Jlokaxure, 4YTO CyMMa pAacCTOSHUHA OT JIOOOW TOYKH,
Jekaleld BHYTPH TPEYrOJIbHUKA, J0 €ro BEpIIMH OOoblie IMoJylepuMeTpa
3TOTO TPEYTOJbHUKA.

/A Pacemotpum pucyHok 15. TIycTh X, y, z — paccTOSHUS OT BHYTpPEHHEi
Touku O TpeyroiabHuka ABC 110 €ro BepIIMH.

[To Teopeme 0 cymMMe JBYX CTOPOH TPEYrOJIbHUKA I TPEYroabHUKOB AOB,
AOC, BOC:
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x+y>c, 4
x+z>b,
y+z>a. C

Puc. 15.

C10oXMB 3TH HEPaBEHCTBA MOWIEHHO, MONy4YuM 2x+2y+2z>a+b+c, oTkyna

a+b+c
2

X+y+z> A

Ynpaoxnenun

195. (Ycrro.) Bepno mu, uTo:
1) ecniu x>7 u y>4, 10 x+y>11;
2) ecnmu x>5 u y>8, T0 xy<40;
3) ecmu x<-7 u y<7, t0 x+y<0;
4) ecnmu x<2 n y<5, 10 xy<10?
196. Cnoxure HEpaBEHCTBA:
1) 5>-8 u 8>5; 2) -8<2 m 3<5;
3) 3x+y<2x+1 u 3y—2x<14-2a;
4) 3x*+2y>4a-2 u Sy-3x*>3-4a.

197. BpIonHUTE YMHOXKECHUE HEPABEHCTB!

24! . Lg2 .
1) 25>15 n 12>6 2) 67<95 u 4<6;
3) x—=2>1u x+2>4; 4) 4<2x+1 nm 3<2x—1.
198. Jloxaxute, 9TO ecik a>2 u b>5, 10
1)3a+2b>16; 2)ab—1>09; 3)a’> +b>>29;
4ya’ + 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/[0OKakHUTe, YTO €ro MEepUMETP MEHbIIE 3 M.

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

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

JUIMHHEEe TepBoM. JlokaxuTe, 9TO MEPUMETP HPSIMOYTOJbHUKA OOJIbIIIe
56 cM.

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

203. JloxaxwuTe, 4TO CyMMa PAcCTOSHHUN OT JIIOOOW TOYKH, Jexalled BHYTPU
OpsIMOYTOJIbHUKA, /0 €ro BEpIIMH Oojblle TMOJIYNepUMeTpa 3TOr0
PSIMOYTOJIBHUKA.

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

Hapsiny co 3HakamMu > M < HCIOMB3YIOT 3HAKW > (OOJbIIE WK PaBHO) U
< (MeHbIIe WK paBHO). VX Ha3BIBAIOT 3HAKAMH HECMpocux HEpageHCms.

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

Hanpumep, eciim 4yucio mocaaoyHbiX MecT B camonere 134, To 4ucio
naccaXupoB @ MOXKET OBITh MEHBIIUM WM paBHBIM 134. B 3TOM cityyae mumiyT
a < 134,

To4yHO Takke HEPaBEHCTBO a>b 03HAYAET, YTO YHCIO @ OONBIIE WM PABHO
b, TO ecThb YKCIIO a HE MeHbIIe b.

HepaBenctBa, cojepxaniue 3HaK > WIM < Ha3bIBAIOT HeCmMpocUMu
Hepasencmeamu. Hampuwmep, 18>12, 11<12, 7>7, 4<4, a>bh, ¢ <d —
HECTPOTrHe HEpPaBEHCTBA.

Bce cBoiicTBa cTporux HepaBeHCTB, chopmynupoBaHHbe B §§12—13,
CHpPaBEAJUBBI U JUIsl HECTPOTMX HEpaBeHCTB. [Ipu 3TOM, eciaum Il CTPOTHX
HEPAaBEHCTB MPOTUBOIMOIOKHBIMU CUYUTAINCH 3HAKUA > U < , TO ISl HECTPOTHX
HEPABEHCTB MPOTUBOMOIOKHBIMU CUUTAIOTCS 3HAKM > U < .
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Hanpumep, teopemy 2 u3 §12 i HECTpOrHX HEpPABEHCTB MOMKHO
chopMyIUpOBaTh CIEAYIOUIMM 00pa3oM: eciiu a>b, To i M000ro 4ucia c
a+c>b+c. JleicTBUTENbHO, A chy4as, a>b 3Ta Teopema JoKa3aHa, a JyIs
ciyyasi a =b 3Ta TeopeMa BBIPaKAeT M3BECTHOE YTBEP)KICHHE IJIi PABEHCTB.

3anauva. Jlokaxure, 9To ISl JIOOBIX @ U b CIpaBeIMBO HEPABEHCTBO

a’ +b*>2ab (1)
/\ Jlokaxem, 4TO [T TIOOBX a U b pasHOCTs @*+b*—2ab He MeHbIe

uynsa. Jeifcteurensho, a’ +b> —2ab=(a—b)* > 0. [1o3TOMy HepaBeHCTBO
(1) cmpaBemyMBO AJ1s JIOOBIX 3HAYEHUH a W b, IpUYEeM 3HAK PaBEHCTBA MMEET

MECTO TOJBKO MpH a=bh. A

Ynpaoxnenun

204. Haiinure HamOoblee LENOE YUCIO 7, YAOBIETBOPSAIOLIEEC HEPABEHCTBY:
DHn<-2; 2)n<3; I n<4; 4)n < —5;
5)n<0,2; 6)n<—-0,3; T)n<—m; 8)n<m.

205. Haiigute HauMeHbIIEe 1LIE€I0€ YUCIO /1, YIAOBIETBOPSIONIEE HEPABEHCTBY:
Hn>-3; 2)n > 6; 3)n>—6; 4)n>—4;

S)yn>—4,21; 6)n>3,24; T n=>n—1; yn>—m+1.
206. Haiigure HanOombllee MEI0€ YHUCIO X, YAOBIETBOPSIOIIEE HEPABEHCTBY:

D DE<L 2) 5<% 3 <304 4) <015

207. 3anumure, UCHOIb3YS HEPABEHCTBA, YTBEPIKICHHUS:
1) Ceronnst B @epranckoil nonune temneparypa (¢ °C) ne Boime 20°C.
2) Bona moxpHsnack Ha BBICOTY (4 M), HE MEHBUIYIO 5 M.
3) Temmnepatrypa (¢ °C) BOObI B KHIKOM COCTOSHMU IPU HOPMAJILHOM
arMocdepHoM nasneHuu He Menblne 0°C; ne 6ompme 100 °C.
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4) CxopocTb (v KM/4) ABMKEHHS aBTOMOOMIJIBHOTO TPAHCIOPTa B TOPOJIE
He Oonbiie 70 KkM/4.
208. Tlycte a<b. BepHO 1M HEpaBEHCTBO:

Da—3<b-3; 2)5a < 5b; a+2,5<b+2,5
4Ya—4>b—4 5)a—4<b+1; 6)a—3,1<b+0,1?
209. Tlycte a>b. BepHo 11 HEpaBEHCTBO:
: _ _ap as b,
1) —2a>—2b; 2) —3a <-3b; 3) 5210
4) %<%; 5) 0,5a>0,4b;  6) —2a<—b?

§14. BO3BEJAEHUE YHUCJIOBbIX HEPABEHCTB B CTEIIEHb
A
B §11 Owuio mokazaHo, 4TO €CIM TOWIEHHO YMHOXHTh HEPaBEHCTBA
OJIMHAKOBOTO 3HAaKa, MpPaBble W JIEBbIE YAaCTU KOTOPBIX MOJIOKUTEIbHBI, TO
MOJYYUTCS HEPABEHCTBO C 3TUM XK€ 3HAKOM.

O,

Orcrona caenyer, 4yto ecau a>b>0 u n — HaTypaJIbHOE YHCJI0,
TO a">b".

O Mo ycnosuto a>0, b>0. Ecnu nepeMHOXUTD 7 OIMHAKOBBIX HEPABEHCTB
a>b, TO TOIyYUM HEPABEHCTBO: a”’>b". ®

3

5
3amaua 1. CpaBaure uncna (0,43)° u (7) .

A Tak kak %z0,428 ¢ tounocteio g0 0,001, To 0,43>;. [ToaTomy

(0,43)° > (;) A

HepaBeHcTBO, TipaBass M JjieBas 4acTH KOTOPOTO IOJIOKUTEIBHBI,
MOXHO BO3BOJUTH B PAIlMOHAIBHYHO CTEICHbD,
ecad a>b>0, r>0, To:

a> b (1)
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@ ecau a>b>0, r<0, T0O
a<b. (2)

Jokaxewm cBorictBo (1).
. 1
O Bhauane moxaxkem BepHOCTH cBoMcTBa (1) mpu » = —, @ 3aTeM B o0mem

m
ciydae, Korma r=-—.

1
a) Ilycte r=—, Tae n—HaTypaibHOE 4YHCIO, Oonblie eAWHHMIBI, a>0,
L 0
b>0. Ilo ycnoButo a>b. HyxHo nokaszare, uyto a” >b". Ilpeamonoxum,

1 1
4YTO 3TO HEBEPHO, TO €CTb a” Sb” . B aToMm cJydac, BO3BCAsA HCPABCHCTBO B

HATypaJbHYI0 CTENEHb 7, TIONYyYHUM a<bh, a 3TO MPOTUBOPEUUT YCIOBHIO a > b.
1 1

CnenoBatenbHO, W3 ycinoBus a > b > 0 cumenyer, uro a” > b".

m
0) Ilycrs, ¥=—-, rie m u n — HarypalbHble 4ncia. B stom ciydae,
1 1
Mo J0Ka3aHHOMY, W3 ycioBusi a>b>0, cinenyer, uro a” >b". Bo3Bens 31o
HEPABEHCTBO B HATypPaJIbHYIO CTETEHb M1, MOTYYHM:
m m

(a%)m ><b%>m, 10 ectb a” >b". @

2
7

o

3 3
7 !

Hampumep, 57 >37, Ttak xak 5 >3; 24 <44, Ttak kak 2 <4,

2/772>€/6_2 TaKk Kak 7 >6.

,

Tenepp mokaxeM cBOHCTBO (2).

O Ecan r<0 , T0 —r >0. Ilo cBoiictBy (1) 3 ycnoBus a>b >0 cruenyer,
4T0 g’ > b”’. YMHOXKHMB 00€ 4YaCTH 3TOTO HEPABEHCTBA HA IOJOKUTEIBHOE
guciao a’b’, momyuum b > d’, 10 ectb a’ < b’ o

Hampuwmep, (0,7)® < (0,6)®, Tak xak 0,7 > 0,6; 1376 > 1596 rtak kak

13< 15; Y87 <77, 1ak xax 8 > 7.
[ 4

6 — AnreGpa, 115 8 Kiacca
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B kypce BbiclIel MareMaTWKu JOKa3bIBalOT, 4TO CBOMCTBO (1) BepHO s
T000T0 MEHCTBUTEIHHOTO YHUCHAa F, a CBOWCTBO (2) — mns m00O0ro oTpwuia-
TEJIBHOTO JEWCTBUTENBHOrO 4yucna r. Hampumep,

§ﬁ>z)” 870 (1) (e 1.6
5 g) » TaK Kak g > g g 7], TaK Kak >3

[TonuepkHeM, 4YTO CBOWCTBa BO3BEJEHHMS B CTENEHb HEPABEHCTB,
pPacCMOTPEHHbIE AN CTPOTMX 3HAKOB (> MM <) BEpPHBl U ISl HECTPOTHX
HEPaBEHCTB (A 3HAKOB > WU <).

Takum 06p330M, eciu obe yacmu HepaseHcmeda NnoJloJACUMENbHYL,
mo npu 6036€0eHUU €20 8 Non0HCUMENbHYIO CMENEHb 3HAK HepAaABeHcned
Coxpaunsiemcs, a npu 8038e0eHUl 8 ompuyamejlbHyr CmeneHb 3HAK
Hepaeencmeda MeHAemcsa Ha I’lpOWlu@Ol’lO]lO.?fCHblﬁ.

HamomHuM, 4TO U1 CTPOTMX HEPABEHCTB MPOTUBOIOIOKHBIMHU SBISAIOTCH
3HAaKM > ¥ < , a JUI1 HECTPOTMX HEPAaBCHCTB 3HAKH > U < .

3angaua 2. CpaBHUTE YHCIA:

17\ 18)°3 6\ )
7) 3 3. 6 2
D (E)7 (1) 2(5) n ese”.
A1) i—;<%, TaK K&Ki—;<1 it %>1.

1
Bo3Bens 3T0 HEpPaBEHCTBO B OTPULATENIbHYIO CTENEHb (—5), TOJTYYHUM:
1 1

oyt
18 17
6

2) CpaBHuM ocHoBaHus cteneHei. Tak kak 7:0,857..., TO

g< 0,86 . BOBBC,ZUI 3TO HepaBeHCTBO B HOHO)KI/ITCHBHYIO CTCIICHb \/5 , HOHyI‘H/IM:
2
(g) <0.862. A

3angaua 3. Pemmte HepaBeHcTBO: 10° = 1.

/\ Yucno x = 0 — KOpeHb 3TOr0 ypaBHeHHs, Tak kak 10° = 1. [Tokaxem,
YTO ypaBHEHHE HE MMEET JAPYTuX KOpHEH.
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JlanHO€ ypaBHeHMe nepenumem B Buae 107 = 1%

Ecim x >0, to 10* > 1%, cinemoBarenbHO, ypaBHEHUE HE HUMEET
TIOJIOKUTENBbHBIX KOPHEH.

Ecom x<0, 1o 10* < 1* mu, cienoBareibHO, YpPaBHEHHE HE HMEET
oTpuuarenbHbIX KopHed. Takum oOpaszoM, x = 0 €IMHCTBEHHBIH KOpEHb
ypaBHeHus 10* = 1.

Touno Takxke mokasbiBaeTcsi, 4to ypaBHeHue a‘=1 (a>0, a#1) umeer
eIMHCTBEeHHBIH KopeHb x=0. OTcroma cienyer, 4To ypaBHEHUE

a=a 3)
BEpHO npu x=y, tae a>0, a#1.
O Ymuoxus paBeHcTBO (3) Ha a”, momyyum a* > =1, OTKyzna x =). o
Janaua 4. Pemmre ypaBHeHue 37'=9.
A Tak kak 3*!' =32, 10 2x — 1 =2, x = 1,5. A

Paccmorpum ypaBuenue a* = b, tne a > 0, a # 1, b > 0.
MoXHO Jl0Ka3aTh, YTO ITO YpAaBHEHHE MMEET E€IMHCTBEHHBIA KOPEHb X,.
Yucno x, nasvisarom no2apugmom uucia b no ocrnosanuto a u obosnauarom

log b. Hanpuwmep, uncno 2 — kopeHb ypaBHenus 3* = 9, 1o ectb log,9 = 2.
AHaJI0TUYHO, 10g216 = 4, tak kak 2* = 16, 10g5%:_1, Tak Kak 5! :%;

-3
log, 27 =—3, Tak Kak [%] =27.
3

Jlorapudm yncna b mo ocHoBaHUIO 10 HA3BIBAIOT decAmuUHbIM 102apUPMom
u obosHavarot lgh. Hampumep, 1g100=2, tak kak 10*>=100; 120,001 =-3, Tak
kak 1023 = 0,001.

Ynpaoxnenuan

210. (Ycrro). CpaBHHTE 4YmCIa:

1 1 4 4

D23u3®; 255 u33%; 35T u7’ 21 u a2




211.

212,

213.

214.

215.

216.

217.

84

CpaBHuTe uucna:

1) (0, 88)

3) (4,09 u (4

Pemire ypaBHeHue:
1
1) 62 =6°;
4) 22x+]:32;

CpaBHuTe uuncna:

25

2) 3*=27,
5) 427=1;

P

D[F) " n

12

4>|_

(0,41)

HL) " (E)ﬁ.

13

3) 71-3x = 710.
1 4x-3 ’
0[5 =

1){/@ n H; 2)§/<1%_ !

Pemire ypaBHenue (214-216):

1) 327 =127;
3) g1 g

h (l)us _

25x 2 [l]x 7.5
b

| 2x+1
e
3) 93x+4\/—

Brruncnure:

5x—8
37,

7x1

1) log,49;

1
4) 10g3ﬁ’

=(3V3)"

2) 35—2x — 1,
_1
4) 27773 _g1=0.
x—4
4x-9 _ (1 .
) 2 =(3)
1 x—4_
9 (5 -

) ({/5>x71 :(2)2x;

x+2 .
277

2 A
3x 2
Y (f 2)* V2.
2) log,64;
1
5) 10g77.

3) 874 =

6) 3.9 =

3) log 4;

1.
16°
1

27°




218. Pemmte ypaBHEHHE:

1) 75)&1:49; 2) (0’2)174':0,04; 3) (

2x
H3T=(3) 5 =007 6 |

§15. HEPABEHCTBA C OJHUM HEW3BECTHbBIM -

3agaua 1. U3 aByX ropogoB OTIPABISIOTCS OJTHOBPEMEHHO HABCTPEUY
ApYyT JIpyry JBa IMO€3/a C OJMHAKOBBIMHU MOCTOSHHBIMHU CKOpocTsMHU. C Kakoit
CKOPOCTBIO JIOJKHBI JIBUTaThCSl MOe€31a, 4ToOBl uepe3 2 dYaca Moclie Hayana
JBIKEHUS] CyMMa PAacCTOSIHUM, MpOWIeHHBIX UMM, Obuta He meHee 200 km?

A Tlycth x KM/4 — HCKOMas CKOpPOCTh JIBMIKEHHs I0€370B. 3a 2 yaca
KaX[bI U3 TI0€3/I0B MPOUIET MyTh 2x KuioMmeTpoB. [lo ycnoButo 3amaun cymma
pacCTOSIHUH, MPOMICHHBIX TMOe31aMH 3a 2 Yaca, J0KHa ObITh He MeHbiie 200
KUJIOMETPOB:

2x+2x > 200.

Otkyna 4x > 200, x > 50.
OTBeT: CKOPOCTh IBIKEHHS KOKIOTO IMO€3/1a MOJKHA OBITh HE MEHBIIE

50 km/4. A

B nepasenctBe 4x > 200 OykBoit x 0003HaYEHO HEM3BECTHOE YHCIO. ITO
NPUMED TUHEUHO20 HEPABEHCMEA ¢ OOHUM HEeU3BECTNHBIM.

HepaseHncraa
ax>b,ax<b,ax>b,ax<b

B KOTOPBIX @ M b — 3a/laHHBIE YMCIa, X — HEU3BECTHOE, HA3bIBAIOT JIMHEHHBIMU
HEpaBEHCTBAMHU C OJHUM HEU3BECTHBIM.
MHorue HepaBeHCTBa, HalpUMED,

4B3—x)>5+2x, 2 <X
2 3
CBOJATCS K JIMHEHHBIM HEPaBEHCTBAM C OJHUM HEU3BECTHBIM.
Bripaxkenusi, crosiiue cieBa W CIpaBa OT 3HaKa HEPaBEHCTBA, HA3bIBAIOT
J1eoll u npaeoiu yacmamu Hepasercmea. Kaxmpoe ciaraemoe J€BOW W TPaBOd
qyacTell HepaBEHCTBA HA3bIBAIOT YJIEHOM HEpPABeHCmEd.
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Hanpumep, B HepaBeHcTBE 2x —5 >4 + 3x neBas yacTb — 2x—35, mpaBas
gactb — 4+3x, 2x, -5, 4 u 3x — 4JICHb HEPaBEHCTBA.
Ecniu B HepaBencTtBo 2x+2x>200, moiayyeHHOe B 3ajade, MOACTABUTDH
x=50, x=51, x=60, To MOTYyYMM BEpPHBIC UYUCIIOBbIC HEPABEHCTBA:
2-50+2-50>200; 2-514+2-51>200;
2-60+2-60>200.
kaxjaoe u3 yucen 50, 51, 60 HaswBarOT pemieHneM HepaseHCTBa 2x +2x>200.

@ Pewienuem Hepaeéencmea ¢ OOHUM HeU38eCMHbIM HA3bIEAIOM MO
SHAYEHUEe Heu3eecmHoco, npu Konopom 3mo HepaseHCcmeo 06pau;aem0}1 6
6EPHOE YUCII0B80€ HEPABEHCNIBO. Pewiumsp HepaeeHcmeo — 3mo 3Ha4um
Haumu 6ce e2o peuterHusl uiu yCmanoeums, 4mo ux Hem.

Hewu3BecTHOE YHCIIO B HEPABEHCTBE MOXKET OBITH 0003HAUYEHO JHOOOM
OykBoi. Hampumep, B HepaBeHCTBax
3(y=5<24-y), 20-124(:+3), 5—§>§—4
HEW3BECTHBIC 0003HaYeHBI OYKBaMHU ), f, Z COOTBETCTBEHHO.

[TpuBeneM npumepsl pelIeHHs HEPaBEHCTB.

3agaua 2. Pemurte HEpaBEHCTBO:

x+1>7-2x.

A [Ipeamnonoxum, 4To 4YUCIO X — PENICHHE JAaHHOTO HEPaBEHCTBA, TOTJA
YHUCI0 X OOpamaeT HepaBeHCTBO x+1>7—2x B BepHOE HEPABEHCTBO.
[TepenecemM wiieH HepaBEHCTBA —2Xx M3 MPABOM YacTH B JIEBYIO, IOMEHSB €r0
3HaK Ha MPOTHUBOIOJIOKHBIM, a YMCIO | mepeHeceM BIpaBO CO 3HAKOM  ,,—°
B pesyaprare monydum BepHOE HEPABEHCTBO

x+2x>7-1.

B o0enx wvactsix HepaBeHCTBAa MPUBEAEM MOAOOHBIC YIICHBI:

3x>6.
PasnenuB 00e 4acTH HEpaBEHCTBA Ha 3, MOIYYHUM,

x>2
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Takum 00pa3oM, IPEANONIOKUB, YTO X — PELIEHHE 3aJaHHOIO HEPABEHCTBA,
MBI MOJTYYMIH, 4TO X>2. YT0OBI yOenuTbcs B TOM, 4YTO Jt000€ 3HaYCHHE
x, Oonblie 2, sABIsETCA PEIICHUEM HEPABEHCTBA, JOCTATOYHO IIPOBECTH BCE
paccykJIeHUs B 0OpaTHOM IOPSJIKE.

ITycte x>2. Hcnonb3ys CBOHCTBA BEPHBIX YHCIOBBIX HEPABEHCTB,

TIOCJIEIOBATENIFHO TONYYHM CIIEIYIONIHe HePaBEeHCTBA!
3x>6,
x+2x>T7-1,

x+1>7-2x.

CJ'ICI[OB&TCJ'II)HO, ar000¢€ qucio, 0oJbIIIE 2, SABIISICTCA PCIICHUEM 3aJIaHHOTO

HEPaBEHCTBA.
OTBeT: x>2. A

[Tpu pemenun HepaBeHCTBAa HE 005M3aTENBHO MOAPOOHO 3aMMCHIBATH BCE
oObsacHenus. Hampumep, pemenue 3amauu 1 MOKHO 3amucaTh Tak:

x+1>7-2x,
3x>06,
x>2.

Takum O6p330M, IIpyu pCIICHUN HCPABCHCTBA I10JB3YEMCA CICAYIOMIMMU €TI0
OCHOBHBIMU CBOUCBAMU:

@ CBoiictBO 1. Ilpu pewenuu nepagencmea n1000# €20 4jeH

MOMCHO nepeHocumsv u3 O0OHOU Yacmu HepageHcmeda 6 O0pyzyio,
NOMEHAG 3HAK IMO20 YleHad HA NPOMUGCONOIONHCHBLIL, NPU IMOM 3HAK
HepageHcmea He U3MeHUumcs.

CBoiicTBO 2. Ode uacmu HepageHCMEA MOMCHO YMHOMNCUMD
@ unu pazoenums Ha 00HO U MO Jice He PAGHOE HYMI0 YUCA0; eclu IMO
YUCTIO0 NONOHCUMENbHO, MO 3HAK HEPAGEHCMEA He UBMEHUMCA, eClu
OHO OMPUUAMENbHO, MO 3HAK USMEHUMCA HA NPOMUEONOTONCHDLIL.
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DOTH CBOMCTBA HarT BO3MOKHOCTH 3aMCHATH JAHHOC HCPABCHCTBO APYTUM
HEPABCHCTBOM, UMCIOIIMM TOYHO TAKHC KXC PCIICHMUA.

I[JISI pemicHrudA HCPABCHCTB, CBOAAMIMXCA K JTIMHEWHBIM HCpaBCHCTBaAM C
OIHUM HCU3BCCTHBIM, HYXHO!:

1) uneHsl, coxepxaulue HEU3BECTHOE, IMEPEHECTH B JIEBYI 4YacThb
HEpPaBEHCTBA, WJICHBI, HE COJEpXKallhe HEU3BECTHOE (CBOOOMAHBIE), TMEPEHECTH
B IPaBYyI0 4YacTb HEPaBEHCTBA (CBOMCTBO 1);

2) mpuBens NOAOOHBIE WICHBI, pa3leJuTh 00e YacTH HEpaBEHCTBA Ha
K0A(GUIMEHT TPU HEW3BECTHOM (€CIIM OH OTIMYEH OT HyJsA) (CBOWCTBO 2).

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

HepeHeceM YJICHBI, COACPIKAIINC HECU3BCCTHOC, B JICBYIO YdCTh HCPABCHCTBA,

4JIeHBI, HE COfIepKallie HEM3BeCTHOE (CBOOOIHBIE), B MPaBYIO 4acTh HEpPaBEH-
ctBa (CBOMCTBO 1):

3x—4x—-2x<6+4-6-2.

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

x>—2
3

2
OTBeT: x>—§. A

DTO pelnieHne MOKHO KOPOTKO 3alucaTh 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, YIOBJICTBOPAIOIIUX HEPABCHCTBY X > —5 , 1/1306pa>1<a}0T

o o 2
Ha YHCIOBOW mpsiMoil B Buae syua (puc.16). Touka x =—7 He NPHHAIEKNT

ATOMY JTydy, OHA M300pakeHa Ha pUCYHKe 16 ceemnoii moukoil, a Tyd BBIIACICH

TEMHOU JIMHUEH.

MHOXECTBO TOYEK X, YAOBIETBOPSIOIIMX, HApPUMEpP, HEPABEHCTBY X=>2,
TaKXKe Ha3bIBalOT syyom. Touka x=2 mpuHauIeKUT dTOoMy aydy. Ha pucynke
17 ona m3o0paxeHa meMHOU MOYKOU.

W Puc.16.

W Puc.17.

2

3amaua 4. Pemute HEpaBEHCTBO:

x—5 5x  x=3
IO > X2
6 T2 2 3

/\ VMHOXHM 00¢ 4acTH HepaBeHCTBa Ha 6
x—=5 Sx x—3
e - 1>6-2 6.2
6 A +6-1>6 5 6 T
(x—=5)+6>15x—2(x—3).
Packpoem ckoOkM M TpuBeAEM IMOJO0OHBIC YJICHBI:

xX—54+6>15x—2x+6,

x+1>13x+6,
OTtkyna

—12x>5, xg—%. A

o 5
MHoxecTBO pemeHnit x < — 15 2TOTO HEPaBEHCTBa, TO ECTh 1y, n300paxeH
Ha pucyHke 18.
VW =

5

12 Puc. 18.




B paccmoTpeHHBIX npuMepax mocse yIpoLEeHUs HEPABEHCTB OHHU MTPUBOISATCS
K JIMHEWHBIM C OTJIIMYHBIM OT HYJS KodpduuueHToM npu HeusBecTHOM. OHAKO
B HEKOTOPBIX CIy4asX 3TOT KOIPPUIUEHT MOXKET PaBHATHCS HYIIIO.
[TpuBeneM npumepsl TaKUX HEPABEHCTB.

3amaua 5. Pemurte HEpaBEHCTBO:
2x+D+5>3—-(1-2x).

/\ TIpeoGpasyem 00e HacTH HEPABEHCTBA:
2x+24+5>3—-1+42x,
2x+7>2+2x,

OTKyZ1a
2x—2x>2-1,

0-x>-5.
[TocnemHee HEpaBEHCTBO BEPHO IS JIFOOOTO 3HAUCHHS X, TaK KaK €ro JieBas

4acTh NpH JTI000M 3HAUYeHHWHU X paBHa Hymo, a 0>—5. CienosarensHo, Jr000€
3HAYEHUE X SBJISETCS PELIEHHEM HEepPaBEHCTBA.

OTBeT: X — joboe umcino. A

3amauva 6. Pemnte HEpaBEeHCTBO:
32—x)—2>5-3x.
/\ TIpeoGpasyem JieByi0 4acTh HEPABEHCTRA:
6—3x—2>5-—13x,

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

[TocnenHee HEpaBEHCTBO HE MMEET PELICHMH, TaK Kak JieBas 4YacTb
HEpaBEeHCTBa IpH JI0OO0OM 3HAUEHWH X paBHa HyI0, a HepaBeHCTBO 0>1
HeBepHO. Cle0BaTeNbHO, JaHHOE HEPAaBEHCTBO HE MMEET PEIICHUH.

OTBeT: pElICHUN HET. A
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Ynpaoxnenun

219. 3anumurte cleqyromue NpeioKEeHUs] HEPABEHCTBOM:
1) cymma uucen x u 17 6onpme 18;
2) pa3HOCTh uyucen 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 Oojblie WX MPOU3BEACHUS;
6) yIBOEHHOE MPOM3BEJCHUE YUCET X U —4 HE MEHbILIE MX Pa3HOCTH.

220. Kakue wu3 uucen 10, %, 0, —1 sBisAOTCS 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. Tlpu KakuxX 3HAUEHHSAX 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 wuzobpaxen rpaduk nuHeHHOW QyHKIMH y =kx +b.
3anummuTe ¢ TMOMOIIBI0 HEPABEHCTBA, KaKWe 3HAYCHHS TPUHHUMAET ),

eclu:

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

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

nuHENHON QyHKIMK y =kx +b. 3anummure, —=5 0 x

IpU KAaKUX 3HAYCHHUSAX X 3HAUCHUS
GyHknuu  OyayT: 1) MOJOXKHUTETBHBEL;
2)He OTpUIIATENbHBI, 3) OTpULATENbHBI,
4) wmenbimie —4; 5) He MeHblIe —4;
6) 6ombrre —4.

Puc. 19.
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225.

226.

227.

228.

229

92

y 224. Tlocrpoiite rpaduk ¢ynkuuu. [lo rpaduxy
\ HaWuTe, MPU KaKUX 3HAYCHUSX 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)OTpHUIIATENbHA,
Puc. 20. 3) paBHa Hymio; 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) 5=

4) —5<§; 5) 7,2z>-27; 6) —4,5x>9.

PemuTe HepaBeHCTBO W HM300pa3WTe MHOXKECTBO €ro pEIICHHH 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 IOJIOXKUTEIBHO 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. Ompenenute, IpU KaKUX 3HAYCHUAX } OTPHULATEIBHO BBIPAKEHHE:

_2. 3 9, y=2 L.
D 5=3» 2) L2 3 = +3;
4) 832, 5) 23 _ 2. 6) I _ 2
5 s 2 2 6 6

231. Haiiiure HauMeHbILEE LEN0E YMCIO0, YAOBIETBOPSIOLIEE HEPABEHCTBY:
) 4y —-1)<2+7y;
2) 4y—92>3(y—2);
3) 3(x—2)—2x<4x+1;
4) 6x+1>2(x—1)—3x.

232. Haiigure HamOombIIee IEIO€ YMCIO, YIOBICTBOPSIONICC HEPABEHCTBY:
1) 5—-2x>0; 2) 6x+5<0;
3) 3(1—x)>2(2—x); 4) 42—x)<5(1—x).

. 1
233. 1) Jna kakux 3Ha4eHUW a ApoOb % Oounbiie apodu %?

2) Ins xakux 3Ha4eHUH b ApoObH ? MEHbIIIe poou %?

3) Jlns kakux 3HaYeHHH X JpoOb

Oonpie pasHOCTH JpoOei

6x—7 3—x

u ?
15 9
o ., 2—-5x 7x-3
4) Jlns kakux 3Ha4eHUH X cymma ApoOeit " MEHbIIIe Apodu
2x+5
18 2

Pemure HepaBeHcTBO (234-230):

234. 1) 3(x—2)+x<4x+1; 2) 5S(x+2)—x>3(x—1)+x;
3x+6  x _ x+2 2x—1 ~ 3x+l
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235. 1) 5(x+2)4+2(x—3)<3(x—1)+4x;
2) 32x—1D)+3(x—1)>5(x+2)+2(2x —3);

3) 5x+3_123x_x;7; 5) 3x+2_1§2x+x7—5;
42— <o 6) 3—%123%5"*3.

236. 1) 3x2+ _ < 0; 2) 2> 0; 3) Ogi’j2>0;
4) O;i’j8<o; 5) 211%< : 6) ﬁm.

237. Jlns xakuX 3HaYCHUH X 3HaueHWs QyHKIMU y=2,5x—4: 1) TOJOKUTETbHBI;
2) orpunarensHbl; 3) Oonbiie 1; 4) mensine —47

238. Jlns kakux 3Ha4eHWH X 3HaueHUs PyHKIUHU y=3,5—0,5x: 1) MOTOKUTETBHBI;

2) He oTpuuarenbHbl, 3) He Oombmie 3,5; 4) He MeHbiie 17

239. Tlocrpoiite rpadpuk dynknunm y=3-2x. C momomnipto rpaduka HaiguTe,
IpH KakUX 3HAYEHHWAX X TOUKH Trpaduka nexar: 1) Bbimie ocu abcuuce;
2) Bble mpsaMoit y=2; 3) Hmxe ocu abcumcc; 4) HUXKE MpsMOH y=4.
[IpoBepbTe pe3ysabTarhl, pelias COOTBETCTBYIOLIHE HEPaBEHCTBA.

240. Tlo nnany mactepa AOJKHBI U3roToBUTH 40 neraneil. CKoNbKO aerasneit
UM HY>KHO M3TOTOBHTH, YTOOBI MIEPEBBINOIHUTD IIaH Oosee yeM Ha 10%?

§16. CUCTEMbBI HEPABEHCTB C OJJHUM HEHWU3BECTHBIM.
YUCJIOBBIE ITPOMEKYTKH

N - A W

1. CucTteMbl HEpPaBEeHCTB.

3anaua. [lycroit 6acceitn oobemom 4000 2 HanomHAIOT BOAOH. CKOJIBKO
JUTPOB BOJBI B Yac HYXXHO HaluBaTh B OacceiiH, 4ToObl yepe3 4 daca ObLIO
3amoyIHeHO OoJiee MOJOBUHBI BCEero OacceiiHa M 4TOOBI uepe3 5 yacoB OacceiH
HE TMepenosHuIcs?
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A [IycTh x MUTPOB — KOIMUYECTBO BOJBI, MOCTyMHaromeil B 6acceiH 3a 1
yac. [lo ycnoBuro 3agaum 4x>2000, 5x<4000.

W3 nepBoro HepaBeHcTBa moayyuM x>500, a u3 Broporo x<800.

OTBeT: 3a yac Hy)KHO BiuBarh B OacceitH Oosnee 500 7, HO He Oosee
800 7. A

B nepasenctBax 4x>2000 u 5x<4000 HeusBecTHOE YUCIO OAHO U TO XK€,
MO3TOMY 3TH HEPABEHCTBA PacCMaTpPHBAIOT COBMECTHO U TOBOPAT, YTO OHHU
00pa3yloT CUCTEMY HEpaBEHCTB:

4x > 2000,

1
5x <4000. W)

®urypHas ckoOka MOKa3bIBAET, YTO HYXKHO HAWTH Takue 3HAYCHHUS X, TPH
KOTOpHIX 00a HepaBeHCTBa cUCTeMBbI (1) oOpamiaroTcsi B BEpHBIC UYHCIOBEHIC
HEpaBEeHCTBA.

Cucrema (1) — mpumep cucmembl NUHEUHBIX HEPABEHCME C OOHUM
HeusgecmHuim. llpuBeneM emie NPUMEPHl cucmeMm JUHEUHbIX HepPaseHcme8 C
OOHUM HEeU368ECMHbBIM:

AxdD)> S 2x—12>3x,
X >,
( : S5(x—1)<8,
4x—1)>x-2;
x—1>35.
@ Pewenuem cucmemuvl NUHENHBIX HEPAGEHCME HA3LIEAIOM MO

SHA4YCHUe Heuzeecmnoco, npu KOmopom 6Ce HepaeeHCcnedad Cucmembl
06]?611/{/[0}077’10}1 6 6EpPHblE HUCl0o6ble HepaseHcmed.

Pewiumo cucmemy HepaseeHcme— 5mo 3Hadum Haumu 6ce
SHAYCHUA HEU36CeCMHO20 UIU YCmMAHO6UmMb, YmoO UX Hem.

Hanpumep, x=1 sBiseTcs pemieHueM CUCTEMBI

2x>—4,
3x<9 (2)

Tak Kak mpu x=1 o0a YKMCIOBBIX HEPABEHCTBA CUCTEMBI (2) BEpPHBI:
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2:1>—4,
3-1<09.

PaznenuB o0e wacTu mepBOTO HEPABEHCTBA CHUCTEMBbI (2) Ha 2, a BTOPOTO
— Ha 3, NOJIy4YuM:

x>-=2,
x <3.
CrnenoBaTenbHO, PEHICHUSIMU CHCTEMBI (2) SBISIOTCS BCE 3HAYEHUS X, KOTOpPHIE

HE MEHbIIE —2 W He Oonble 3.
HepasenctBa x > —2 1 x < 3 MOXKHO 3alMCaTh B BUMIE OB0UHO20 HEPABCHCMEA:

—2<x<3.

2. YucaoBbie MPOMEKYTKH.
PemwenusiMu cucteM HEPaBEHCTB C OIHUM HEU3BECTHBIM SBIISIOTCSH
pa3nYHble YUCIOBBIE MHOXECTBA. JTH MHOXECTBa MMEIOT CBOM HAa3BaHWUS.

Hanpumep, Ha 4MCIOBOM OCH MHOXKECTBO YHUCEN, TakuX, 4ro —2 < x <3,
n300pakaeTcs OTPe3KOM C KOHIIaMu B Toukax —2 u 3 (puc. 21).

3

Puc. 21.

[To3TOMY MHOKECTBO YKCEN X, YIOBIECTBOPSIOIINX HEPABEHCTBY —2 < X <3 |
HA3bIBAKOT ompe3kom W 0003Ha4arT [—2; 3].

(D Ecnu a<b, mo mHoscecmso yucen, y0081emeopaouux HepageHcmeay
a <x < b, Hazviearom ompe3kom u odo3nauarom [a; bJ.

Hanpumep, orpe3ok [4; 7] — 3T0 MHOXECTBA YUCEN X, YIAOBJIECTBOPSIOIINAX

HepaBeHCTBY 4 <x<7.
Jns MHOXKecTBa YHCEN X, YIOBIETBOPSIOIIMX HepaBeHCTBaM 2 <x<7,

—1<x<2, 4<x<7, TakkKe BBOAATCS CIICHHAIbHEIC Ha3BaHMS.
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@ Ecnu a<b, mo mHodcecmeso uucen, y0081emEOPAIOUUX HEPABEHCIBY
a<x<b, nazviealom unmepeanom u ooosHavarom (a; b).

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

Y

-2 0 3
Puc. 22.
@ Mnoorcecmeo yucen x, ydogﬂemeopﬂiou;ux Hepasencmeam a < x < b

unu a <x <b, Hazvlealom RnoAYuHmMepeanramMu u 0003HaYaAOM
coomeemcmeenuo [a; b) u (a; b].

Hanpumep, mnonyuntepBan [—1; 2) — 3TO MHOXECTBO 4YHCEN X,
YAOBJIETBOPSIOMMX HepaBeHCTBY —1<x <2; momyuntepsan (4; 7] — o710
MHOKECTBO YHCEI X, YIOBIIETBOPSIOIUX HEPABEHCTBY 4 < x < 7.

Puc. 23.

OTpe3ku, MHTEpBalbl, MOJYHMHTEPBAIbl U JYYM HA3BIBAKOT YUCIOBbIMU
npomesxcymrkamu. Takum 00pa3oM, YHUCIOBBIE MPOMEXKYTKH MOXKHO 3a/1aBaTh
B BHJI€ HEPABEHCTB.

Paccmompum npumepuvl pewenus cucmem HepaseHcms.

3agaua 1. Pemute cucreMy HEpaBEHCTB:

5x—1>3(x+1),

2(x+4)>x+5. M)
/\ Peuum [IEPBOEC HEPABEHCTBO:
S5x—1>3x+3,
2x>4, x> 2.
Takum o0Opazom, mepBoe HEPABEHCTBO BBHIMOJTHACTCS MpU X>2.
e 97
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PemM BTOpOE HEpPaBEHCTBO:
2x+8>x+5, x>—-3.

Takum oOpa3om, BTOpoe HEPaBEHCTBO CHCTEMBI (1) BHITIOTHSETCS TIPH X >—3.

N300pa3um Ha YUCIOBOW OCH MHOXKECTBO PEIICHWH TMEPBOTO M BTOPOTO
HEpaBEeHCTBA.

Pemenune nepBoro HepaBeHCTBAa — BCE TOUKH Jiydya X > 2, pellICHHE BTOPOTO
HEpaBEHCTBAa — BCE TOYKH Jyda x> —3 (puc. 24).

a Gz

-3 0 2

Puc. 24.

Pemenusimu cuctemsl (1) sBASIOTCS Takue 3HAUYEHHUS X, KOTOPHIE
OIHOBPEMEHHO MpHUHAIekaT 000MM JTydam. Ha pucyHke BUIHO, 4TO MHOXKECTBO
BCEX OOLIMX TOYEK ATHX Jyded — Jyd x>2.

OTrBeT: x>2. A

3apgaua 2. Pemute cucteMy HEpaBEHCTB:

3(x—1)<2x+4,

4x—3>13. (2)
A PCH_H/IM HepBoe HepaBeHCTBO:
3x—3<2x+4,
x<7.

Pemum BrOpoe HepaBeHCTBO cucTeMbl (2):

4x > 16,
x>4.

N300pa3um Ha 4YUCIOBOM OCH MHOXECTBAa pEIIEHHH IEPBOrO U BTOPOIO
HepaBeHCTB cucTeMbl (2). PemieHue mepBoro HepaBeHCTBa — Jiyd X <7,
pellieHre BTOPOr0 HepaBeHCTBA — Jiyd X >4 (puc. 25).
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: . : : S,
0 4 7
Puc. 25.

Ha PUCYHKE BHUJIHO, YTO MHOXCECTBO 06H_[I/IX TOYCK OJTHX .]'Iy‘-IefI OTPE30K
[4;7].

Orser: 4<x<7. A

3amaua 3. Pemnre cucteMy HEpPaBEHCTB:

5x 4 > x_—|—1
3
5x 2—x ( )

/\ Pemmm mepBoe HepaBeHCTBO cHcTeMbl (3):
S5x+16>4x+4,
x>—12.
Pemum BTOpOE HEpaBEHCTBO:
28 —5x <14 —T7x,
2x < —14,
x<-—T7.

N300pazum Ha yucnoBoil ocu nyun x> —12 u x<—7 (puc. 26). U3
pPHCYHKAa BHMJHO, YTO MHOXECTBO OOLIMX TOUEK ITHX JIyuel MONyHHTEpBa
[—12; =7).

Orper: —12<x<-7. A

) .
~12 -7
Puc. 26.

3amaua 4. [loka3aTh, 4TO CUCTEMA HEPABEHCTB

2(1—x) <4 —3x,
10—3x<1 (4)
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HE UMEET pELICHUN.
A\ Peunm [IEpBOE HEPABEHCTBO:

2-2x<4-3x, x<2.
PemM BTOpO€ HEpaBEHCTBO CHUCTEMBI (4):

—3x<-9,
x>3.

Ha gucnoBo#t ocu m3obpazum ayun x<2 u x>3 (puc. 27).
Ha pucynke BUAHO, YTO 3TH Jy4d HE UMEIOT 00UIHMX Touek. CienoBaTenbHo,
cucrema (4) HE MMEET pelIeHUM.

N
0 2 3
Puc. 27.

Ynpasncnenua

241. Kakue u3 uyucen —3; 0; 5 sABIAIOTCS PEIICHUSIMU CHCTEMbl HEPaBEHCTB:

5-x<0, ly_o>1,
1) 2) {3

0,5x+3>4,
2—3x>—4;

5 2x>-25; T—x>17

242. Kakue u3 uyncen —2; 0;1 gBIAOTCA pEIICHUSIMU CHCTEMbI HEPABEHCTB:
12x—1<11, 4x—1>4—x,
—3—x<0; xX+6>27

243. Haiigute Bce 1eJble YHUCHA, SBIAIOMUAECS PEUICHUSMU CHUCTEMBI
HEPaBEHCTB:

x>2, <3; <297a > — 515
1) I 3) 1= g ¥
x<T7 x>-—1; x>0; x<5,1.

244. MHOXECTBO YHCEIN X, YNOBJIECTBOPSIOIIMX JABOWHOMY HEPAaBEHCTBY, 3all-
MIUTE C TOMOIBI0 0003HAYEHHUH YHCIOBOTO MPOMEXKYTKA!
H1<x<5; 2)—1<x<3; 3)-1<x<4;
Hl<x<2; 5)-3<x<1; 6) -4 <x<-2.
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245. MHOXeCTBO YHUCENl X, IPUHAVICKAIINX YUCIOBOMY IIPOMEKYTKY, 3AMUILIUTE
B BHJIE JIBOWHOIO HEPAaBEHCTBA W M300pa3uTe €ro Ha YMUCIOBOH OCH:
D[4 0]; )[=-3-1  3)(4-2);

4) (0;3); 5) (= 14]; 6)[-2;2).

246. 3anumuTe B BHUJE JBOWHOTO HEPABEHCTBA, & TaKXe C TMOMOIIBIO

0003HaYEeHUI YHUCIIOBOTO MPOMEKYTKA MHOKECTBO UHCEIl, H300pakeHHBIX
Ha pucyHke 28:

7, S N 77777

D — 5 S 2
7977777 SN 70277 N 1% )
3) -4 1 N7 0 N

247. Tlpunamnexut au otpe3ok [2; 3] maTepBany (1; 4)?
248. Nmeror nu obmume Touku otpesku [2; 4] m [3; 5]?

249. Ha oaHO¥ KOOPAMHATHOW MJIOCKOCTH H300pa)keHbl TpaduKu IBYX

muHerHbIX GyHKIUE (puc. 29). Ilpn kakux x 3HadeHUs 00enx (YHKIUH

OHOBPEMEHHO TIOJIOKUTEIbHBI? A NP KaKWX 3HAYCHUSX OTHOBPEMEHHO
OTpHIATEIbHBI?

y

\J

/'3 0

&
o
l
—
R
=y

\I

a) b)
VA Ay
/
\ . .
1 NO 4 —— X /'—5 0 X
d) \ e) Puc. 29.
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@ Jlnunsl cmopon npamoyzonbHUKA 8bIPAX}caromcsa Hamypaiob-
Hoimu yucaamu. Kakoii onunst 001s1cnvl onu 661mn, 4moowl uic-
J1060€ 3HaAYeHUue nepumMempa NPAMOY20abHUKA 0bL10 YUC/IEHHO

‘NLO 3 PABHO 3HAYEHUIO e20 nﬂomaOu?

250. Ha omHo#l KOOpAWHATHOW MJIOCKOCTH TMOCTpPOWTEe Trpaduku (GyHKIHHA
X
y==-2x-2 u y:2—5. OTMeTBTE HA OCH abCIHCC MHOXECTBO

3HAYEHUH X, IPU KOTOPBIX 3HAYCHHUsSI 00euX (QYHKIUMU: 1) MONOKHUTENbHBI;
2) oTpHLIATETbHBI.

251. PemnTte 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.

3anuummnTe BCE PENICHUS CUCTEMBbl HEPABEHCTB OJHUM HEPABEHCTBOM U
n300pa3uTe €ro Ha YMUCIOBOW ocu (252-253):

x> 2, x>0, x> 2, x> =2,
252. 1) 2) 3) 4)
x>35; x>—1 x>-3; x>—4.
x <1, x <0, x <=2, x <1,
3 x<5; 2) x<—1; 3) x <=5 4) x <0.
3anmuImuTe BCE PENICHUS CHUCTEMbI HEPABEHCTB JBOWHBIM HEPaBEHCTBOM
¥ M300pa3uTe ero Ha YMCIOBOM och (254-255):
254. 1 x> 2 *>3, 3 <0, 4 e
- D x<5; ) x <6; ) x>-2; ) x<%.
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_— x<-2, 5 x<1,5, 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+62>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 A\, 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
3Ix+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 xakux x 3HadeHus: pynkuui y=0,5x+2 um y=3-3x OAHOBPEMEHHO:
1) monoxuTensHbl; 2) oTpHUnaTenbHbl; 3) Oonbine 3; 4) MmeHbiie 37

Jlnst kakux x 3HadeHus: QyHKuui y=x-2 u y=0,5x+1 ogHOBpeMeHHO:
1) He oTpuIaTeNbHBI; 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) meHbuie 22 m; 2)

oonpie 17 m?

3 1
Ecin u3 E OeJI0ro 4ucjia BbIYCCTH Z Cro 4aCtb, TO IMOJYYHTCA YUCIIO

Ooonpmiee 29, ecnu ke u3

MOJYyYUTCs 4uciao MeHblee 29. Haiioute 3T0 1enoe 4ucio.

E OTOro XKC€ 4Yucjaa BBbIYCCTH

1
3 €ro, 1o

Ecin k ynBoeHHOMY MLielOMy 4MCIy NpHOaBUTH €ro IOJOBUHY, TO
MOJYYUTCSl YUCIIO, MEHbIIEe 92, ecnu M3 yABOEHHOTO 3TOTO XKeE LEJIOro
qyClla BBIYECTh €r0 MOJIOBHUHY, TO MOIYYUTCS 4uciio, bosbie 56. Haiinure

9TO LECJI0C YHUCIIO.




§17. MOJYJIb YMCJIA. YPABHEHUS M HEPABEHCTBA,
COJEPKAIIME MOIY.JIb

1. Moayab umcaa.

HamoMHHMM TOHSATHE MOIYJNS 4MCIA:

1) Mooyne nonosicumenvro2o uucia pagen camomy 4Huciuy.
2
7
2) Mooynb ompuyamenvHo2o yucia pageH npomuoONOI0NICHOMY eMmy HUCIY.

5 5 5
—2|=—(-2)=2, —g‘——(—g)—gs —1,5|==(-1,5)=1,5.

3) Mooynv myna pasen Hymio: |O|:O.

=2,4.

3|=3,

2,4

2
Hanpuwmep, =

Hamnpuwmep,

Takum oOpa3zom, monmydyaeMm cleayroliee OnpenesieHue MOIYIs:
|a|=a, ecau a>0;
|a|=-a, ecru a<o.

DTo ompesieNieHne KOPOTKO 3aMUCHIBAIOT (OPMYIIOH:

a, eciu a>0;
=]
—a, eciu a < 0.

Boiscnum eeomempuueckuii cmvlci MOOYI HUCA.
OTmeTUM Ha 4YHUCIOBOW OCH, Hampumep, yucia 3 u —2 (puc. 30). U3

pHUCYHKa BUIHO, YTO |3|: 3 — 9310 paccrosiaue ot Touku 0 10 3, —2|: 2 —
3TO paccTosiHue OT TOYkH 0 10 TOYKM —2.
|-2] 3]
) 0 3
Puc. 30.
HUmax, eeomempuuecku |a| — smo paccmosnue om mouxu 0 0o mouxu,

uzoobpadicaoweti yucio a.
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2. YpaBHeHHud, coAepKaMMe HEU3BECTHOE MOJ 3HAKOM MOJIYJIA.
3apgaua 1. Pemmre ypaBHEHue:

|x| =17.
/A 1) Tlycrs |x| > 0. Torma mo OmpeneIeHH0 MOLYIS |X | = X U ypaBHEHHE
NpUHUMAET BUJ:
x=17,
TO €CThb X=7 — KOpPEHb HCXOIHOTO YpaBHECHHS;

2) Ilyctp x<0. B 3TOM ciy4ae mo OmpenesieHHI0 MOIyIs |x| = —x u
ypaBHEHHE TPUHUMAET BUI:

-x=17,
OTKyJa X=—7 — BTOpPOM KOpPEHb MCXOAHOTO YpaBHEHHUS.
OrBet: x=7, x,=-7. A

3Jamaua 2. Pemmre ypaBuenue |3x + 2| =1.

A1) [lycts 3x +2>0. Torma 3x+2=1, 3x=-1, x:—%;
2) Mycte 3x+2<0. Torma 3x+2=-1, 3x=-3, x=-1.

1
OrBeT: xlz—g,xzz—l. A

3. HepaBeHcTBa, colep:xkaumiume HeU3BEeCTHOE NOJA 3HAKOM
MOaYJs.
Paccmorpum HepaBeHCTBO

|x|§a, rme a>0.

OTOMY HEPaBEHCTBY YIOBJICTBOPSIIOT BCE TOUKHU X, TIPUHAIIICKAIIINE OTPE3KY
[-a; a] (puc. 31).

106 o



Otpe3ok [-a; a] — O3TO MHOXECTBO 4YHCENI X, YJOBIECTBOPSIOLIUX
HEPABEHCTBY —a <x <a.

@ CrnenoBarenbHO, HEpaBeHCTBO |x| <a, 2de a>0, pasHocuibHo
080UHOMY HepaseHcmBy —a <X < a.

Hampumep, HepaBeHCTBO | x| < 2,5 o3HavaeT, 4to —2,5 <x <2,5; HepaBEeHCTBO
|x| <3 o3Hauaet, yTo —3<x<3.

3anaua 3. Pemmre Hepasenctso |5—3x|<8.

A 3anumiem JaHHOC HCPABCHCTBO B BHUJIC!

—8<5-3x<8.

DTO [BOWHOE HEPABEHCTBO O3HA4YaeT TO JK€ caMoOe, YTO M CHCTeMa
HEPaBEHCTB:

5—3x<8,
5—3x>-8.

Pemast sty cucremy, Haxoamm, uto —1 <x< 4% (puc. 32). A

PaccmoTpum HepaBeHCTBO
|x|2a, rae .a>0

3TOMy HECPABCHCTBY YAOBJICTBOPAIOT BCC TOYKH X, HAXOAAIIHUCCA OT TOYKH

0 Ha pacCTOSHWM, HE MCHBIIEM d, TO €CTh TOYKH JBYX Jy4Yed X >a W x<—a
(puc. 33).
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—a 0 a
|x|2a

Puc. 33.

3angaua 4. Pemnre HEpaBEHCTBO: |x — 1| >2.
A 1) Tyets x—1>0. Torna x—1>2. [lony4nm Ceayiomyio CHCTeMy

HCPABCHCTB!

x—1>0,
{x —-1>2.
Pemast a1y cuctemy, Haxomum x > 3.
2) Iyctp x—1<0. Torma —(x—1)>2 wm x—1<-2.
[Tomyuum ciemyronryto CHCTEMY HEPaBEHCTB:
x—1<0,
{x —1<-2.

Pemas sty cucremy, momyunm x < —1.

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

Pewenns HepaBeHCTBA |x —1|> 2 n3oGpaxens 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 MJIK paBHO HYIIO, TO M000€ YHUCIIO SBIISIETCS €ro PECHICHUCM.

Ynpaoxcnenun

266. (Ycrno.) Haiigute Momynp uucia:

D23 4T L 44 2L 6) -2

Pemnre ypaBHenue (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) Jx—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 [4x+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 BHUJAE JIBOMHOIO HEPAaBEHCTBA!
D x|>3 2 |x<20 3) |x<35 4 |{<2.4
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273.

274.

275.

276.

277.

278.

279.

110

3anummTe TBOHHOE HEPABEHCTBO B BHJEC 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 LCJIBIC 3HAYCHUSA 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| <.
Pemvire 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. IIPUBJIN)KEHHBIE BBIYUCJIEHUS. TPUBJIN/KEHHBIE
3HAYEHHWS BEJIMYHUH, HOI'PEIHHOCTD INIPUBJIWKEHUSA

[Tpu pemeHun NPaKTUYECKHUX 3a/lad YacTO NPUXOAUTCS HMETh JENIO0 C
NPUOTUICEHHBIMY 3HAYeHUAMU paziuunblx genuyun. [TpnbnnxeHHble 3HaUCHMS
00BIYHO MONTYYalOTCs MPH TOACYETe OOIBLIOT0 KOJIUYECTBA MPEAMETOB, HAIIPUMED,
qucia JIEPEeBbEB B JIECY; NMPU M3MEPEHUHM PA3IMYHBIX BEJIUYHMH C MOMOIIbIO
npuOOpPOB, HAIPUMED, ATUHBI, MACCHI, TEMIEPATyphl; MPU OKPYIIICHUHU YHCEI.

PaccMoTpuM HeECKONBKO TPUMEPOB:

1) mepBast mouroBas Mapka PecmyOnuku VY30ekucraH, koTtopas Obliaa
nocesieHa noisrecce Homupe, Obuta BhIMylieHa B OOpalieHHE B KOJIMYECTBE
2 MWUIMOHOB 3K3EMILISIPOB;

2) B kjacce 36 y4EHHKOB;

3) B Y30ekucrane umeercs 6oinee 10 000 obmieoOpa3oBaTeIbHBIX MIKO;

4) nnuna sxene3Hod noporu Hasom — Hykyc 342 km;

5) pabGounii momyuun B kacce 70600 cymoB;

6) 3a mocnenHUe ToJbl B Y30€KHCTaHe UIOMAAb, OTBECHHAS TO] 3€PHOBbIE
KyJbTYpbl, yBenuumiach Ha 300 ThicAY TE€KTapoB;

7) paccrosiuue ot Tamkenta no Byxapsl paBHo 500 kM;

8) B kmiorpamme nmeHunsl cogepxutcs 30 000 3epen;

9) paccrosiaue ot 3emuu g0 Comuma 1,5-10% kg

10) na l'ocymapctBenHom rare PecryOnuku Y30ekuctan umeercst 12 3Be3.

B npumepax 2, 5, 10 3HadeHHs] BEIUYMH TOYHbIE, @ B OCTAJbHBIX —
TpUOIMKEHHBIE.

3anaua 1. OQUH U3 IWKOJIBHUKOB HAa BOINPOC O TOM, CKOJBKO YHaIIHXCS
ydaTcsl B HIKoJie, oTBeTu: ,,1000, a apyroil Ha TOT e BOMpPOC OTBETUIT ,,950%.
Yeii oTBET TOYHEe, ecnM B MIKoje ywarcs 986 ywammxcs?

A [MepBorii yuenuk ommbcs Ha 14, a BTOpoit — Ha 36. CnenoBarenbHO,
Ooyilee TOUYHBIM OBUI OTBET TEPBOTO YYAIIETOCS.

3aMeTuM, YTO Pa3HOCTh MEXKIY TOYHBIM W TMPHUOIMKECHHBIM 3HAYCHUSMU
YUCla YYaluXcsl B MEPBOM Cllyyae OTpULATeNIbHA:

986-1000=-14,

a BO BTOPOM CjIy4ac — IIOJIOKHMTC/IbHA!
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986—-950=36.

Ha npakTuke Ba)XXHO 3HATh OTKJIOHEHWE MPUOIMKEHHOTO 3HAYECHUS OT
TOYHOTO B Ty WJIH JIPYTyI0 CTOPOHY, TO €CTh MOXAYNb (a0CONIOTHYIO BETHUUHY)
Pa3sHOCTU MEXAY TOYHBIM 3HAUYEHHEM U MPUOIHKEHHBIM.

@ Monynb pa3HOCTH MEXAYy TOYHBIM 3HAUCHHEM BEJIMYMHBI M €€
NPUONMKEHHBIM 3HAYCHUEM HA3BIBAIOT dOCOIIOMHOLU NOSPEUHOCHIBIO
NPUOTUNCEHUSL.

Takum oOpazom, ecnmu a — NPUOTMKEHHOE 3HAYCHHWE BEIMYHMHBI, TOYHOE
3HAYeHUE KOTOPOH paBHO X, TO aOCONIOTHAs MOTPEUTHOCTh MPUOIMKEHNS paBHA
Ix—al.

AOGCONIOTHYI0 TOTPENIHOCTh NPHUOJIMIKEHHUS Ha3bIBAIOT TMPOCTO
nO2PeUHOCmbIO.

3anaua 2. [lpu HaXOKAEHUH CYMMBI YIJIOB TPEYTOJbHUKA C TIOMOIIBIO
TPaHCTIOPTHPA MOTYIMIN pe3ynbTar 182°. UeMy paBHa aOCOMIOTHAS MOTPEITHOCTD
ATOTO MPHOIMKEHUS?

/A Tounoe 3HaucHHE CyMMBI YIJIOB TpeyroipHHkKa paBHO 180°, a

npubmmkeHHoe 3Hadenne — 182°. TloaTomy abcomroTHas MOTPENIHOCTH paBHA
1180°-182°|=|-2°|=2°. A

o 3 o
3amava 3. Haiimure morpentHocTh NpUOIMKSHUS YUCIIa > NECATUYIHOMN
apobsio 0,43.

A2-0,43|=|2 -2 |=
5-0% |

300-301 1 LA
7 100| ‘

700 || 700 700

Ynpancnenuas

280. Kakue u3 NpUBEIEHHBIX B NpPUMEPAX YHCEN SABISAIOTCA TOYHBIMU
3HAQYCHUSIMH BEJIMYMH, a KaKue MpUOIHKEHHBIMU:
1) onna nenemka ctout 500 cymoB;
2) 12 nuctoBas Terpaab cTOUT 60 CYMOB M HUMEET TOJIUHY 3 MM;
3) 3a omuH TOA aBTOMOOWJIbHBIA 3aBOJ BBIMyCTHJ1 200 THICSY MammuH?
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281. Ilpm w3MepeHUWM WHMPUHBI KHUTH YyYaIIMKWCS MOJYYUI pE3ynbTar B
npomexyTke ot 16,2 cm 1o 16,4 cm.
1) MoxHo 1M Ha3BaTh TOYHOE 3HAYCHUE IMIMPUHBI KHUTH?
2) Vka3aTb HECKOJBKO MPHUOIMKEHHBIX 3HAYCHUW IIUPUHBI KHUTH.

4

282. Haiinure abCOMOTHYIO MOTPELIHOCTD MPUOMIKCHHS YHCIA o YHCIIOM:

1)%; 2)§; 3)0,3;  4)0,44;  5) 043;  6) 0,45.

283. Haiigute MOTpENIHOCTD CIECTYIOMIMX MPUOIKEHUN:
1) wncna 0,1975 gucnom 0,198;
2) uucna —3,254 duciaom —3,25;

8 1
3) uncna —— YUCIOM — —;
17 2

4) uucna % yuciom 3,14.

284. Ilycte a mpubnmkeHHOe 3HaYeHHME uucia x. Haiiaure morpemrHocts
NPUOIMKEHNS, €CITH:

1) x = 5,346, a = 5.3; 2) x = 4,82, a = 4,9;

3) x = 15,9, a = 16; 4) x = 25,08, a = 25.

285. M3BecTHO, 4YTO CyMMa YIJIOB 4YeTelpexyrosbHuka pasHa 360°. Ilpu
U3MEPEHUN CYMMbI YITIOB YETBIPEXYTOJbHUKA TPAHCIOPTUPOM MOIYUMIN
pesyabrar 363°. Uemy paBHa MOTPENIHOCTH 3TOTO MPUOIMKEHUS?

286. C momouipto rpagukoB MpsMeIX y= 7x +9 u y=1 nomyuusnu, 4ro abcuucca
TOYKU TEPECceueHus: 3THX MpsAMBIX paBHa —l. Uemy paBHa MOTpeHIHOCTb
9TOTO MPHUOIMKEHUS?

287. Bepro nu, yrto aecsatuuHas apobs 0,33 sBiuseTcs NpuOIUKEHHBIM

1 o o
3HaUYEHWEM 4YKciaa — ¢ aOCONIOTHOM MOTpemHocThio, MeHbmeir 0,017
3
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§19. OIEHKA NOTI'PEIIHOCTEH

Bo MHOrux ciydasx TOYHOE 3HAYEHHE BEJIMYMHBI HEU3BECTHO, M TOTAA
a0COIOTHYIO MOTPENTHOCTh HAWUTH HENb3s. TeM He MEeHee YacTo yIaaeTcs NaTh
OYeHKY abconomHOU no2pewHOCmY, eI U3BECTHBI MPUOTMKEHUS ¢ U30BITKOM
U C HEIOCTaTKOM.

3agaua 1. B KOMHaTHOM TEepMOMETpE BEPXHHH KOHEIl CTOJOMKa
C XHUJIKOCThIO HaxoauTca Mmexay ormerkamu 21 m 22 °C. B kauectBe
NpUOJMKEHHOI0 3HAYeHMs TemmepaTypbl B3daTo uucio 21,5. Onenure
a0COIOTHYIO TIOTPEIIHOCTh MPUOTUKEHUS.

TouHoe 3HaueHue Temmeparypbl f{ HE HM3BECTHO, OIHAKO MOXHO
YTBEpKJarh, 4TO
21< ¢t <22

YT10OBI MOMYYUTH OIIEHKY Pa3HOCTH MEXKIy TOUHBIM 3HAUCHHUEM TeMIEePaTyphl
U €ro MpuUOIMKEHHBIM, TO €CTh Pa3sHOCTb f—21,5, BBIUTEM U3 KaXIOW YacTH
3TOT0 JBOWHOrO HepaBeHcTBa umcio 21,5.

[Momyuum —0,5< ¢r-21,5< 0,5, T0 ectp |[t-21,5/< 0,5. CnenoBarenbHo,
a0OcomoTHas morpenrHocTs He Oonbiie 0,5.

B 3TOM cilydae roBopsAT Takxke, YTO TEMIeparypa M3MEpeHa C TOYHOCTBIO
no 0,5 m 3amucHIBAIOT:

t=21,5 £ 0,5.

Boobme, ecnu uncino a — npubimKeHHOE 3HAUYEHUE Yncha X U |[x—al| < h,
TO TOBOPAT, YTO YUCIIO X PABHO YHCIY @ C TOYHOCTHIO JI0 /1 W 3aNUCHIBAIOT:

x=ath. (1)

HamoMHuMm, 4TO HEpaBeHCTBO |x—a| < s 03HAa4aeT TO K€ camoe, YTO U

JIBOMHOE HEPABEHCTBO
a—h<x<a-+h (2)

Hanpumep, 3anuce x = 2,43 + 0,01 o3HavaeT, 4TO YUCIO X pPaBHO
2,43 ¢ Tounoctero no 0,01, To ectp 2,43 — 0,01 < x < 2,43 + 0,01, wm
2,42 < x <244,

Yucna 2,42 u 2,44 gBiugioTcs MPUOIMKEHHBIMUA 3HAYCHHUSIMH 4YHUCIA X C
HETOCTATKOM M C W30BITKOM.

[TpakTHdeckn mpu HU3MEPEHUHU, PACCMOTPEHHOM B 3ajade 1, B KauecTBE
npubmmkeHHoro 3HadeHus Oepyt 21° uimm 22° C. B 3ToM citydae abconoTHast

114 ®



MOTPEIIHOCTh Kaxkaoro npubnuxenus He mnpessimaer 1° C. [loaToMy 00bIuHO
CUMTAIOT, YTO M3MEPEHHE TEMIEPATYpPhl C NMOMOILBI0 TEPMOMETPA, HA KOTOPOM
neneHus HaHeceHbl uepe3 1° C, mpoBoautcs ¢ TouHOcThiO A0 1° C.

AHaJOTHYHO U VISl IPyTHX U3MEPUTEbHBIX TPUOOPOB: MOYHOCHb UBMEPEHUS]
OOBIYHO yCTaHABIMBAETCS MO HAWMEHbIIEMY HeneHuto mpubopa. Hampumep,
MHUKPOMETPOM H3MEPSIOT IMHY C TOYHOCTBIO 10 0,01 MM, MeauuuHCKUM
TEPMOMETPOM U3MEPSIOT Temneparypy ¢ TouHocTeio a0 0,1°C, HapyuHble 4achl
C CEKYHJIHOM CTpEJIKOM MOKa3bIBAOT BPEMs C TOYHOCTHIO A0 | cC.

Takum o00pa3om, MOTPEMIHOCTh H3MEPEHHs] 3aBHCUT OT TOTrO, KaKUM
npudOPOM BENETCSl 3TO U3MEPEHHE, YeM MEHBIIE MOTPEIIHOCTh MPUOTMKEHMS,
TEM TOYHEE W3MEPUTEIBHBIN TPHOOP.

[IpubnmkeHHBIMU 3HAYEHUSMH YacTO TOJB3YIOTCA TIPU 3aMeHe
OOBIKHOBEHHBIX JPOOEH JeCATUYHBIMHU.

3amaua 2. Hokaxwure, yto uuciao 0,43 sBiseTcs NpUOTMKEHHBIM

13
3HaYCHUEM Jpoou m ¢ Tounocthio 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 3aImuch:

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 BUIEC 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 In 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, PaBHOE 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 yucia 2,7356 ¢ Tounocteto 10 0,5;

2) 0,27 ectp npuOIMKEHHOE 3HAYCHUE APOOH % ¢ TouHocThio 10 0,01.

SIBnsieTcs U 9uciao 4 MpUOMKEHHBIM 3HaYeHUEM Jpoou 4,3 ¢ TOYHOCTHIO
no 0,57 ¢ Tounocteio go 0,17

CornacHO ONTHYECKUM M PATHONOKAIMOHHBIM H3MEPEHHSIM, TUAMETP
Mepkypusi paBen (4880+2) km, a paauyc Benepsr (6050+5) kwm.
3anumuTe pe3ynbTaThl U3MEPEHHN B BHJE TBOWHBIX HEPABEHCTB.

Jlns w3MepeHust TuaMeTpa IUIHHIpa paOoUurid MOTb3yeTCsl 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 M3MEpseTCs AMaMeTp Baja ¢
touHocteio 710 0,1 mm. Ilo Tabnuue nomyckoB anamerp d Baja JOJIKEH
ObITh B IpoMexkyTKe 167,8<d<168,2. 3abpakyeT 1 OTIEN TEXHHYECKOTO
KOHTPOJS Basl, €CIM B pe3yJabTare HM3MEPEHUs €ero AuaMeTp paBeH
168,1 mm?




§20. OKPYIVIEHUE YUCEJI

Okpyenenue 4ucen WCTONB3YETCS TMPH IEHCTBUSAX C TPUOIMIKEHHBIMU
3HAYEHUSMH Pa3JUYHBIX BEJWYWH BO MHOTHX WPAKTHYCCKHX 3ajlayax
MaTeMaTHKH, (U3UKH, TEXHUKH.

Hanpumep, yckopeHrne CBOOOJHOTO MaJeHUs Ha YpOBHE MOpS M IIHPOTE
45° paBuo 9,80665 m/c?. OOBIYHO 3TO YHKCIO OKPYIISAIOT 10 AecAThx: 9,8. [lpn
3TOM MUMyT: g = 9,8 (unrtaercs: g MpuOIMKEHHO paBHO 9,8).

~

3anuck x = a 03Ha4acCT, 4YTO YHUCIIO a AejiAdemcA l’lpI/l5JlLlZ)fC€HHblM
SHAYCHUeM 4ucia Xx.

Janaua 1. [lnomaas 3eMeTbHOTO y4acTKa MPsIMOYTOJNILHON (hOPMBI paBHA
25m?%, ero uimHa paBHa 8 M. Haiimure mmpuHy ydacrtka.
/\ Tlycth mmpuHA yyacTka paBHa / MeTpOB, TOTAA

[=25:8 = 3,125.

OTrBeT: 3,125 M. A

Takoil pesynbTar Ha TPaKTUKE OOBIYHO OKPYIISIOT O JAECATHIX, TO €CTh
noJyiararoT, uto / =3,1.

PaccmoTrpum mpaBuiio okpyrieHHs 4ucell Ha cienyromeM mnpumepe. [lycts
TpeOyeTcst OKpyrIUTh Yucio 3,647 10 COThIX. [ OKpYIICHUS] C HETOCTATKOM
otOpocuM TocieaHio mudpy 7, B pedynbrare nomyduM 3,64, J[inst okpyriieHus
¢ U30BITKOM OTOpOCHM MOCTEIHIO THUpPY 7, a MPENOCIeaHION YBETHYNM
Ha eauHuiy. B pesynprare monyuum 3,65.

B mepBom ciydae aOCONMOTHAsI MOTPEIIHOCTh OKPYIJICHHS paBHA

13,647-3,64|= 0,007,
BO BTOPOM Clly4ae paBHA
13,647-3,65|= 0,003.

Bo BTOopM cnywyae morpemHocTh MPUONMKEHUS MEHbIIE, YeM B TEPBOM
cnyyae. CrenoBaTenbHO, B pacCMaTpUBAEMOM TPUMEpE HAMITYUIIMM SBISETCS
OKpYIJIEHHE C HM30BITKOM.

Yto6bsl abcodioTHAs TOTPEHIHOCTh MNPUOIMKEHUS TPHU OKPYIIICHUU
MOJIOKUTETBHBIX YHCEl ObllIa HAMMEHBIIEH, TTOJIb3YIOTCS CACAYIONMM MPABHIIOM.

Ecnu nepsas omobpacvieaeman yugpa meHvuie 5, MO HYIHCHO
@ OKpYeNAmb ¢ HedOCMAamKoM, a eciu 3ma yugpa dorvute uiu pasua 3,
MO HYHCHO OKPY2IAMb C U3OLIMKOM.
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Hanpumep, mpu OKpyIJieHUH 10 JECATHIX MOJTydaeM:
3,647 = 3,6, 2,658 = 2,7;
IpU OKPYIICHHH 10 COTBIX MOTYy4aeM:
0,6532 = 0,65, 9,0374 = 9,04.
2 . .
3agava 2. 3aMEHUTE YUCIO = ACCATHYHOH 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
OKpymisiss 3TO YUCIO 0 COTHIX, MOJYyYUM 7%0, 29. A

o . 2
I[HH pCHICHUA OTOMU 3ada4n OBIIIO HauJ€HO 3HA4YCHHUC 7 C TpEMA 3HAKAMH

nocie 3amsiTod, 4To0bl MONYYUTh 3HaueHHe ¢ To4HOCTHhIO 10 0,01. Eciau Obl

2
HOTp€6OBaHOCB HauTHu HpI/I6.HI/I>K€HHO€ 3HAYCHHUEC YHCJIa 7 C TOYHOCTBIO 10

0,001, To Hamo ObUTO OBl HAWTH YETHIPE JECATHUYHBIX 3HAKA.

Ynpascnenua

299. Oxpyriute uncna 3285,05384; 6377,00753; 1234,5336 nocnenoBareabHO
0 TBICAYHBIX, COTBHIX, IECATBHIX MOJICH, CAWHUI], AECATKOB, COTECH,
TBICSY.

300. Oxpyrmure wucna 15,75 u 317,25 no eauHun ¢ HEAOCTAaTKOM U C
u30bITKOM. Haiiinte aGCOMIOTHYIO MOTPENIHOCTh KaXJ0r0 OKPYIJICHHSI.

301. IlpexcraBbTe B BHIE NECATHYHOW APoOM ¢ TogHOCTHIO 10 0,1 wmco:
39 11
. 4 .
129° ) 37
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302. IlpencraBbTe B BHIE JAECITHYHOW Apodu ¢ TouHOCTHIO 10 0,01 umco:
3, 7. ER 2, 3. 1

303. IlpencraBbTe B BUIE AECATHYHOW JIpoOM ¢ TouHOCTHIO 1m0 0,001 umco:
2. 5. 3, 9. L. 18
1)79 2)133 3)2119 4)7149 5)37a 6)119'

304. Cpennsisi CKOpOCTh JABMXKEHHs MoJeKysbl Bogopona mpu 0°C paBHa

1693 m/c. OpuH yuyeHHK OKpyIIuaI 3T0 yucio no 1690 m/c, a apyroit —
1o 1700 m/c. Haiinure abCOMOTHYIO HOTPENITHOCTD KaKAOTO OKPYIJICHHS.
B kakoMm ciyuae morpemHoCTh MPUOIMKEHUS MEHbIIe?

§21. OTHOCHUTEJIBHASA INOT'PEINIHOCTD

JIns cpaBHEHHWs] TOUHOCTH HEKOTOPBIX MPHONMKEHUH OZHOM M TOH ke
BEJIMYMHBI HCIOJNb3yeTCsl a0CONIOTHAs MOrpemHOCTh. Eciiu ke cpaBHMBAIOTCA
OpUOJMKEHUS Pa3JIMYHBIX BEJIMYHH, TO aOCONIOTHOH MOrpPEeUIHOCTH
HEJI0CTaTOYHO.

Hampumep, paccrosuue ot Tamxkenta no Camapkanna paBrHo (300+1) km.
JlnuHa kapanpama pasHa (21,3 + 0,1) cM. AGCOIIOTHAs MOTPEIIHOCTh B MIEPBOM
ciydae 1 kM, a Bo BropoM — He Oonbmie 1 mm. O3Hayaer Jid 3To, YTO AJMHA
KapaHJalla U3MepeHa TouHee, 4yeM pacctosiHue oT TamkeHnta no Camapkanga?

[Tpu n3mepenun paccrosnusi or Tamkenra no Camapkanga abcomroTHas

INOTrp€IHOCTL HE IIPCBLINIACT I km Ha 300 KM, 4YTO COCTaBJACT

3%O-IOO% ~ 0,33% wu3MepsieMOl BEJTMYMHBI.

[Ipu wu3MepeHMM AMUHBI KapaHjaama aOCOJIOTHAs MOTPEUIHOCTh He

0,1
npeseimaer 0,1 cm Ha 21,3 cM, 49TO cocTaBisieT E-IOO%%O,M%

U3MEPAEMON BEIINYUHBI.

I[J'IH OLCHKHM Kadc€CTBa HpI/I6J'II/I)KeHI/I$I BBOJHUTCA IIOHATHC OTHOCHUTEIIbHOM
IMOrpC€IHOCTH.
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@ OmHocumenvHol nOSPeuHOCMbIO HA3bl8AIOM YACMHOe OM OeleHUs.
abcontomuol nOZPewHOCmY HA MOOYIb NPUOIUHCEHHO20 3HAYEHUs.
BENUUUHDL.

Takum 06pa30M, CCIN a — HpI/I6J'II/DKCHHOC 3HAQYCHUE 4uCja X, TO

a0COIOTHAS MOTpCIIHOCTL paBHA |x—a|, d OTHOCHUTCJIbHAA MOTrpeIIHOCTD
[x—d]

paBHa . OTHOCHUTENBHYIO MOTPEIIHOCTh OOBIYHO BBIPAKAIOT B

|al
IpOIEHTAX.

3anauva. IlpubnwkeHHoe 3HaYeHWE MacChl 3e€MIH PaBHO
(5,98 + 0,01) -10** kr. Macca myau 0XOTHHYBETO pyXbs paBHa (9+1) r. Kakoe
W3MEpEHHe SBIETCS 0oJiee TOYHBIM?

A OLIeHI/IM OTHOCHUTCIIbHYIO IOTPCITHOCTL KaXXI0I'0 U3MCPCHUA:

1) 0,01.1024 100% = 0,2%: 2) 1.100% ~11%.
5,9810 9

Macca 3emin u3MepeHa TOYHEe. A

Ynpasxcunenuas

305. OxpymuTe 4uCiO A0 €AWHUIl U HaWaUTe aOCOTIOTHYIO U OTHOCHTENIBHYIO
NOTPEIHOCTb OKPYIJICHHS:

1) 3.45; 2) 10,59; 3) 23,263; 4) 0,892; 5) 1,947.
306. Haiigute OTHOCHUTENBHYIO MOTPEHIHOCTH MPUOIMKEHHUS:

1)% grciom 0,33; 2)% guciom 0,14.

307. Kakoe u3MepeHUE TOUYHEE:
1) a=(750+1) m wmm b = (1,25+£0,01) wm;
2) p=(10,6+0,1) ¢ wmm g =(1,25+0,01) ¢?

308. OnHOBpeMEHHO pa3JIMYHBIMU MPUOOpPaAMU HU3MEPWIH TEMIEpaTypy
napa u noiay4duwiud B nepBom ciydae t=(104+1)°C, Bo BTOopoM ciyuae
t=(103,8+0,1)°C, B Tperbem cayuae ¢t = (103,86+0,01)°C. Ouenure
OTHOCHUTEJBHYIO TOTPEITHOCTh KaX0TO HU3MEPEHHSI.
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309. [IBoe ywammxcsi, BBINOJIHAS MIPAKTUYECKYI0 pabOTy MO N3MEPEHUIO JUIHHBI,
B pesynbrare nonyumwin (203+1) mm u (1204 1) cMm. Kakoii u3 ygamuxcs
BBITIOJTHII PabOTy KayecTBEHHEE?

310. 1) IlpubmwkenHoe 3HaYeHWe uuciaa x paBHO a. OTHoOCHUTEIbHAS
MOTrpemHocTh 3Toro mpubmmwkenus pasHa 0,01, to ects 1%. Haiigure
a0COMIOTHYIO TOTPEIIHOCTh, ecin a = 2,71.

2) IlpubnuxenHoe 3HaueHWEe umcia x paBHO b. OTHOCUTENbHASA
NOrpeuHoCTh 3Toro npubmmxkenus pasua 0,001, to ects 0,1%. Hailgure
a0COMIOTHYIO TOTpeNHoCTh, ecnu b = 0,398.

311. Macca Comuna pasna (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; 4H(x+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 4uciioBod OCH TOYKA a JIEKUT JeBee TOYKU b. [1oNOKHUTEIBHO WU
OTPULATENBHO YHUCIO:

1) b—a; 2) 2+b—a; 3) a-b; 4) a-3-b?
315. Pemure HepaBEHCTBO:

1) x+9>8—4x; 2) 3(y+4)=>4—-(1-3y);

3) 50,2+ y)—1,8>4,345y; 4) 3(x—5)+9>15.

316. Pemute cucteMy 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. Pemmte 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-T<4(x+2); 33+

1. I[OK&)KI/ITG, 4YTO IpHU BCCX 3HAYCHUAX X BCPHO HEPABCHCTBO

3—x
—<2.
4

9

b

319. Ilycte a<2b. Jlokaxwure, yToO:

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 MepuMeETp

TpeyroibHuKa Oonbmie 19 cwm.
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321.

322.

323.

324.

325.

326.

327.

328.

329.

[lpn kakux 3HaueHUsX X 3HaueHus OQyHKOUM y=—-x+1 u y=x+2
OTHOBPEMEHHO: |) TONOXUTENbHBI; 2) OTpHULATeNbHbI; 3) Oombine 1; 4)
Oonbiie 27?

CyMMa 4eTHOro 4uciia ¢ YTPOEHHBIM MOCIEIYIONIMM YETHBIM YHUCIOM
Ooonpmie 134, a cymMma 3TOTO K€ YETHOTO YHCJIAa C YABOCHHBIM
MPEIbITYIOIKUM YeTHBIM 4YncioM MeHblne 104. Haiinute 310 umcio.

CyMMa HEYETHOrO 4YHucjia C YIABOCHHBIM IMOCIEAYIOIIUM HEYETHBIM
4KiCcIOM MeHblIe 151, a cymma 3TOro ke HEYeTHOro 4Mcia C YTPOCHHBIM
MPEAbAYIOMNMM HEYeTHBIM 4uciaoM Oomnbine 174. Haiigute 31O umcio.

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 CTEPXKHS, JJIWHA KOTOPOTO paBHA
[ =0,25 M, momaap nomnepeyHoro ceueHus S~1,2-10% Mm?, a yaenpHOE

3)

conporusierne p~0,017 Q- mm*/m [R:p—l].
S

my’

2 b

Brluuciure KMHETHYECKYI0 JHEpruio Tena no Qopmyine E, =
ecit m = 7,6 kr, v = 4,2 m/c.

Jonyctiumas norpemuocts 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
o0cliefioBaHUE HACENEHHS C IEJIbI0 BBISBICHHUS YacTOThI BCTPEUAIOLTUXCS
rpynn KpoBu. BeisicHunu, uto moneit ¢ rpynmoit kposu I — 32,9%, c
rpynno# II — 35,8%, ¢ rpynnou III — 23,2% wu ¢ rpynmnoit IV — 8,1%.
CKOJIBKO YeNOBEeK C KaKIOM M3 TPYyNI KPOBH MPOXKHUBAET B ropoje?
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TecTtoBbIe 3adaHud kK raase 11

Pemite HepaBeHcTBO: S(x—3)+2x<4x+3.

A) x<6; B) x<-6; C) x>6; D) x>-6.
Pemute HepaBeHncTBO: 4(x—1)+5(x+1)<6(x+2)+7(x—1).
A) x<-1; B) x>-1; C) x<1; D) x>1.

Pemnte HepaBeHCTBO: 2x4_3 > x;rl — 4x3+3,

A) x>1; B) x<1 C) x>-0,05; D) x<2.

HaﬁI{HTe HanOoJbIIEEe oeJIo€ 4YucCiI0, YAOBICTBOPAIOMICC HCPABCHCTBY

Tx+5>3(x—1)—4x.
A) x=2; B) x=-2; C) x=3; D) x=-1.

Haiigute HambosbImee Iesioe YHCIIO, YIOBJIETBOPSIONIEE HEPABEHCTBY
7(1-x)>5(3—x).

A) x=-5; B) x=-3; C) x=2; D) x=-2.
. Ilpm xakux x apoOb 3% 6 \empme CYMMBI JIpo0Oeit % " 4;x ?
A) x<3.3; B) x>2,3; C) x<-23; D) x>4.,5.
. Ilpu kakux x pasHOCTBH ApoOei 375% 41X Gompme npobu 3545 9
A) x<—; B) x<—-=; C) x> D) x>——.
16’ 16” 16’ 16

. Pemre cucremy HepaBeHCTB

31—x)>5—4x,
13—4x<1.

A) x>%; B) %<x<3; C) x>3; D) x>-3.




9. PemmnTe cucteMy HEpaBEHCTB:

10.

IN
[\S]

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)>33x—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 IENIOE 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 ‘1»—§gng
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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 morpemHoCcTh 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 mMOrpemHoOCTh 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. TIpexncraBpre 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. Hailigute 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 IOTPEIIHOCTD
OKpYIJICHHUSL.

A) 5,76; 0,8%; C) 5,77; 0,08%;
B) 5,76; 0,9%; D) 5,76; 0,06%.

25. Okpyrnmute uyucino 2,2941 no pecarsix. Haiigute OTHOCHUTEIBHYIO
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, 910 atd>b+c, ecnmm a, b, ¢, d —

a c
IIOJIOXKHUTCIBbHBIC YHCJIA, A — HanOonblllee U3 HUX U ZZE .

2. 3adaua Ilanna Anexcanopuiickoeo. Jloxaxute, 4to ad>bc, ecnu a, b,

a C
c, d — TIONOXXHUTENIbHBIC YUCIIa | Z>E

3. Hepaeencmeo bepnynnu. Ecim 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 .

JHokaxute HepaBeHCTBO bepnymim miga n=2, 3.

4. Boruncaute, ucnons3yst dopmyny (14a)’~1+2a © OLEHHTE

MOTPEIIHOCTD!
1) (1,01)°; 2) (1,001)%; 3)(0,99)°; 4)(0,999)".
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5. N3mepenune ckopocTH cBeTa B Bakyyme Jano pesynbrar 299 796 km/c. Ilpu
3TOM TOYHOCTH MpHuOIMKeHus 4 kv/c. Haliaure OTHOCHTENBHYIO MOTPEUTHOCTb.

6. TonmuHa yenoBeyeckoro Bojioca paHa (0,15+0,005) mm. Paccrosinue
ot 3emuu 10 Jlynsl paBHo (380 000+500) xm. Kakoe usmepenue TouHee?

7. B nanupyce Axmuma: Jlnomanb Kpyra, paBHOTO CpeIHEMY
apuMeTHUECKOMY JUIMH OKPY)XHOCTeH ¢ pamumycamu r=5 u r=10, paBHa
cpenHeMy apudMeTHUECKOMY TUIOIIAAeH KPyroB ¢ 3TUMHU paguycamu. Haiimute
a0CONIOTHYI0 M OTHOCUTEJbHYIO MOTPEIIHOCTH IMOJTYYE€HHOTO pe3ysbTara.

L] HUcropuyeckue cBeaeHus

3Haku > (Oonbine) U < (MEHbIIE) — 3HAKH CTPOTHX HEPABEHCTB BIEPBBIC
UCTIONB30BaNl B CBoeH pabote anrmuickui yuaensid 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 M3BECTHBIM HEMEUKHH MaTeMaTHK
K. Beiiepmirpacc B 1841 romy.

CounHenusa maremaruueckoro coaepxkanuss u3 Jlpesnero Erunrta u
Bapunona, pomenmue A0 HAIUX AHEH, CBUAETEIBCTBYIOT O TOM, YTO YXKe
C IpEeBHUX BpEeMEH OBIIM HW3BECTHHI HEKOTOPHIE CIOCOOBI MPUOTMKCHHBIX
Borunciennii. 4000 nmet Haszaxm yueHole BaBuioHa cocTaBisuin TaOIUIIBI
YMHOKEHUSI, KBAAPAaTOB W OOpaTHBIX BEJIMYMH HATypajbHBIX YUCEN, a TAKKeE
TaOMUIBl KBAAPATHBIX KOPHEW W3 HATypalbHBIX YHCET, B KOTOPBIX ObUIM
HaWJeHbl UX TMPHUONMKEHHBIC 3HAYCHUS.

[TpnbnuxeHHble METO/bI U3BJIECUEHUS KOpHEW 2-W M 3-il cTeneHu 3HalIM B
Hpesuem Kurtae u Cpenneir Azum.

Vuensle CamapkaH/ICKON HAyuyHOM LIKOJIBI YAyrOeka COCTaBIIsId YTOUHEHHBIE
aCTpOHOMUYECKHE TaOIMILBl (3UKU), AJIsl YeT0 UMHU ObUIM pa3paboTaHbl HOBbIE
CTIOCOOBI PUOTMKEHHBIX BEIYMCICHUN. BUIHBIN MaTeMaTuk akageMuu Yayroeka
[usic an-un Jxammua an-Kamm B cBoeM ,,Ipakrate 00 OKpyKHOCTH' HaIiemd
3HAYEHUE YKCJIA T C CEMHAIUATbi0 BEPHBIMHM 3HAKaMH TOCIE 3aIsTOM.
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ﬁ HpaKTI/I‘IECKHe H MEKIPECAMETHBIC 3ala4U

PaccMoTpyM HECKOJBKO 3ahad, NPUBOAALIMX K PEHICHHUIO HEPABEHCTB,
WIN CHCTEM HEPaBEHCTB.

330. 4 xypra u 5 nerymkoB Ha najnouke jaemenne 225 cymoB. A 3 KypTa H
2 nerymka gopoxe 120 cymos.
Yro pewesne: 13 xkyproB wiu 10 merymkos?
A [Tycts 1 kypT cTouT Xx cymoB, a 1 merymok — y cymoB. Torga mo
YCIIOBHIO 3aJa4¥l TOJyYUM CIEIYIOIYI0 CUCTEMY HEPaBEHCTB:

4x +5y <225, (1)
3x+2y>120.
OTtkyna
32x 440y <1800,
45x 430y > 1800,
i 45x+30y >32x+40y, 13x—10y > 0.
CnenosarenbHo, 13x>10y.
Oreer: 10 nmerymkoB aemenie 13 KypTos.
[To3HaKOMUMCSI ¢ TEOMETPHUYECKON TPAKTOBKOW 3aTadm.
Kakast gacTh miockocTd mpezacTaBiseT HepaBeHCTBO (1)?
4

1-omy HepaBeHcTBY cuctembl (1) 4x+5y =225, 10 ectb y=45— X

COOTBETCTBYIOT BCE TOYKH INIOCKOCTH, KOTOPBIE JIEXKAT Hudce HTOU
o 3
npsiMoii; a 2-oMy HepaBeHCTBY 3x+2y =120, To ectb y =60— R
BCE TOYKH IJIOCKOCTH, KOTOPBIE JIEKAT 6biule ITOM MpsIMoit (cM. puc. 35).
IlepeceuenreM 3TUX MONYIUIOCKOCTEW, €CIM y4UTHIBAaTh, 4To x>0, >0,
oyner AMNK. Mbl He 3HaeM CKOJIBKO TOYHO CTOAT KyPT M METYLIOK, 3Ty
IeHy u300pakaeT mrobas Touka (x; y) BHYTpu TpeyroiabHuka MNK. A
ATOT TEYTOJBHUK pacroyiokeH Huxce nipsimor 13x = 10y, To ectb y = 1,3x.

CrnenoBarenbHo, y < 1,3x, T0o ecth 13x>10y. A

1
331. Haok3zaMeHe ¢ 4acTh yyaIuxcs MOJMy4Hlia OLEHKY ,,yIOBIETBOPUTEILHO™,
56% ywammxcs OLEHKY ,,xopomo* u 14 yyeHukoB ,,0Tn4HO®. Halaure
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332.

AY

Puc. 35.
o0Iee YMCI0 y4amuxcs, €CJM WU3BECTHO, YTO YYAIHMXCS, TONYYHBIITHX
OLICHKY ,,0IMYHO" Oosbiie 4%, HO MeHble 5%.

A\ Tlycrb obmwee uncno yuammxes x. Torma - Y4alMXCd Mojy4nia

« 36 14
OLICHKY ,,yIOBJICTBOPUTECIIBHO ™ U ﬁ:gx YYalMxcs IoJIyduiia OLCHKY

,Xopomo®. OO0mee YMCIIO yYaluuxcsl TOHKHO JEJNUThCS M Ha 6, W Ha
25, cnenoparenbHo, x =6-25-n=150-n, rae n — HaTypaiabHOE YHCIIO.

[To ycnoBuio 3ama4u YMCHO ,,0TIIMYHUKOB YIOBIETBOPSET HEPABEHCTBY
0,04x <14 <0,05x .

ITogctaBuB x =150-7n, Haiinem 6n<14<7,5-n,T0 ecTb n=2.

Oreer: 300 yyammuxcs. A

B nByx kopoOkax Haxomutcs Oonee 29 oauHakoBBIX u3nenuil. Eciu
U3 NepBOi KOpoOKM yOpaTh 2 u3Jenus, TO B HEH OCTaHETCs Hu3Je-
auil B 3 pasa Oosblue, 4yeM BO BTOpOM KopoOke. PazHocTh Mexnay
YTPOEHHBIM YHUCJIOM H3JeIHi B MepBOd KOPOOKE M YABOECHHBIM UHC-
JOM Hu3JeNui Bo BTOpoW kopoOke meHbine 60. CkoIbKO U3IENUd B
KaXJ0l KopoOke?

/\ OGo3HaunM umcio w3zenuii B nepBoil KopoOke 3a X, a YHCIO
U3l BO BTOpOM KopoOke 3a y. Torma mo ycioBUIO 3a/laud MOTYyYUM
CIIEIYIOIIYI0 CHCTEMY HEPABEHCTB:
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x+y>29,
x—2>3y,
3x—2y <60.

[lepenumiem ee crenyroommM 00pa3om:

x>29—y,
x>3y+42, (1)
20+ % y>X.
OTKyma mpUXOAUM K HEpaBEHCTBaM:
20+3y>29-y, @)
2045 y>3y+2. 3)
27 54
U3 (2) momyuyum HepaBeHCTBO ) > S am (3) HepaBeHCTBO Y < ER

27 54 2 5
CnenosareisHo, 5 <y< — W 5 s<»< 77. Tak xak y — HaTypanbHOe
YHCII0, TO OHO MOXKET paBHATHCA WK 6, wim 7. Ecnu y =6, T0 cucremy
(1) MoxxHO 3amucarh B BHIE:

x> 23,
x> 20,
x <24

Ho He cymiecTByeT HaTypajgbHOIO X, YIOBJIETBOPSIOLIETO 3TOM CUCTEME.
CnenosarensHo, y=7. Torna u3 (1) momyuaem cucremy

x>22,
x> 23,

2
x<24§.

DTOM cUCTEME YIOBIETBOPSAET €AMHCTBEHHOE HATypalbHOE YUCIO X = 24
OtBeT: B nepsoii kopoOke 24, a BO BTOpod 7 u3IENuil. A
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333. B mByx kxopoOkax Bmecte Oonee 27 neraneid. Ecnu u3 BTopoii KOpoOKH

yopath 12 geraneii, To 4ucio JeTaned B mepBod KopoOke Oymer Ooiee
yeM B 2 pas3a Oojbllle 4uciIa JeTajiedl Bo BTOpoM kopoOke. Ecim xe
yopars 10 nmeraneid u3 mepBOd KOpPOOKH, TO YHUCIO JieTalled BO BTOPOM
KopoOke Oymer Oosee yeM B 9 pa3 Oonblie yucna aetanedl B MEepBOM
kopoOke. CKOJbKO jeTanei ObuI0 B KaKAOM KopoOke?

334. Tlepssiit 3aBox 3a 1 meHp miroraBnuBai He Oornee 950 uznenuii. Bropoit

132

3aBOJI CHayalia u3rorasiuBail 95% Toro kKonuvecTBa, 4TO BBIYCKAl
nepBel 3aBoA. [lociae yCTaHOBKM HOBBIX CTaHKOB BTOPOW 3aBOJ
YBEJIMYWII NPOU3BOJACTBO HAa 23% OTHOCUTENBHO MEPBOrO 3aBOJA, YTO
coctasmiio Oosee 1000 w3nmenuit B neHb. CKOABKO M3AETHUA B JIEHB
M3TOTaBIMBAJ KaXJIbld 3aBOJ 10 TOrO, KaK BTOPOW 3aBOJ yCTaHOBUJI
HOBbIE CTaHKU? Yucino M3AeIui BBIPAXKAETCS HATYPATbHBIM YHUCIIOM.
YA\ [Tycts mepBbIil 3aBox 3a | JgeHb M3roTaBauBaeT x u3aenui. Toraa

o 95x
BTOpOI/I 3aB0O/ CHa4daJia U3roTaBJINBaJl m a IMoCJIc YCTaHOBKI/I HOBBIX

b

95x 23x
CTaHKOB CTaJI U3rOTaBIMBATh |——4+——

100 100
3a/1a4d MOJIyYUM CJIEAYIOHIYI0 CHCTEMY HEPAaBEHCTB:

u3nenuil. CoracHo yCIOBHIO

x<950,
95 L 23X 1000.
100 100
8472 < x <950
Otkyna 59 = : (1)
95x 23x
Ho uwncna 100 " 100 JIOJKHBI OBITH HATYPaJbHBIMHU, TO €CTh X JOJDKEH

obrTh paBen 100. B mpomexyTke (1) Tompko uwucimo 900 menutcs Ha
100. CnenoBarenbHO, mepBbId 3aBoj 3a | geHb uaroraBiuBan 900
U3eTriA. 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 onHOM KOpOoOKe 3eJIeHbIe IMIaphl, a BO BTOPOW — Oenbie. Yncmo 3eseHbix
15

mapoB COCTABJIACT E yacTel 4ucia OebIX mrapoB. ITocne Toro kak u3

3 2 o
KOpO6OK 3a6pan1/1 7 YaCTH 3CJICHBIX HIApOB U g 4qacTu 66J’IBIX, B IICPBOH

kopoOke ocrasnioch MeHee 1000 mapos, a Bo Bropoit 6onee 1150 mapos.
Ckosbko 1mapoB OBUIO B KaXJIOH KOpoOKe MepBOHAYaJIbHO?

336. Mwmerotcs Baronsl rpy3onoasEMHoOcThi0 80 T, 60 T 1 50 T. Eciin 3arpy3uth
rpy3 B 80-TOHBIE BaroHbl, TO | BaroH ocTaHeTcs He3arnoJHEHHBIM. Eciu
3arpy3uTh Tpy3 B 60-TOHBIE BaroHsl, TO MOTpedyercs emie 8 Takux
BaroHOB M | BaroH OCTaHETCs HE3alOJIHEHHBIM. Ecim %ke 3arpys3uTtsb rpys
B 50-TOHBIE BaroHbl, TO TMOHAJTOOUTCS €lIe 5 TaKUX BaroHOB, U B 3TOM
cllyyae rpy3 3aloJHUT Bce BaroHbl. KakoBa macca Bcero rpysa?

337. Ecim ydamuxcs MOCTPOUTH B PSBI MO 8 YEIOBEK, TO OAWH PAl HE
3anonHUTC. Eciim &Ke MX MOCTPOUTHh B PsABl MO 7 4YENOBEK, TO BCE
PSAIBI 3ATIOJHATCS, HO YMCIO PSIOB yBenuuutces Ha 2. Ecnum ywammxes
NOCTPOUTH B PSABI MO 5 YEJIOBEK, TO YHUCIO PSAAOB YBEIUYUTCH HA 7 H
OIVH psAl He 3anoiHuTcs. Halaure yucio yyammxcs.

338. 1) Hokaxure, uyto ac > bd, ecnu a, b, ¢, d — MONOKWUTENbHBIC YUCTA W
a>b, ¢>d. Jlaiite 5TOMy HEpaBEHCTBY r€OMETPUYECKOE HMCTOIKOBAHHE
U TIOSCHUTE Ha pUCYHKE 36.
2) HokaxwuTre, 4TO CyMMa pPacCTOSHHHA OT IOOO0W BHYTPEHHEH TOUYKH
BBIMTYKJIOTO MHOTOYTOJbHHMKA 10 €ro BEpUIMH OOJNbIIe MOJTyHepuMeTpa
3TOr0 MHOTOYTOJIbHUKA.

!
ld bd

b a Puc. 36.

339. O6bvem 60% pactBOpa kuCIOTH paBeH § . B Hero cranm BnuBare 20%
pacTtBop KHUCIOTHL. CKOJBKO JHTPOB BTOPOTO PAacTBOpPA HYXKHO BIUTH,
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340.

341.

342.

./

4TOOBI MOMYYHMBINASCS CMECh MMeJa KOHIEHTPAIMIO KHCIOTHl HEe Ooiee
40%, O He MeHee 30%?

1) bpuraga paboumx wu3rotaBiauBaeT 3a S5 nHed Menee 300 meraseid,
a 3a 10 gueit Oomee 500 pmeraner. CKOIBKO IeTaidedl M3roTaBJIMBAI
KaXIplid pabounii, ecinu Opuraga cocrosiga U3 8 YENIOBEK C OJUHAKOBOM
MIPOU3BOIUTENBHOCTBIO Tpyna?

2) ABtobOyc 3a 8 xomok mepese3 Oonee 185 maccaxupos, a 3a 15 xomox
menee 370 maccaxupoB. CKOJIBKO MECT B aBTOOyCe, €CIIM B KaXJOH XOKe
aBTOOYC MEPEBO3UII CTOJIBKO MACCaXKMPOB, CKOJIBKO B HEM MMEETCS MeCT?

[Toctpoiite rpapuk QyHKIMM W 1O TpaduKy ONPEAETUTE NPU KaKUX
3HAYEHUsX X 3HaueHusd (QyHKOUU: Oonblue 2; MeHblue —l:

1) y=5x+2; 2) y=2x—06;
3) y=—4x+5; 3) y=—3x—1.

Ha pucynke 37 u3oOpaxeH Tpapuk IMHEHHOW (yHKIMH Y =hkx+b.
1) Haiinute k£ u b; 3anummTe MpHU MOMOIIM HEPAaBEHCTBA T€ 3HAYCHHS
¢ynkuum y, xorma 2) x> 0; 3) x<0; 4) x>3 5); 7<-2x u pemure ux.
Pemenust u300pa3ute Ha YMCIOBOM OCH.

y y y Y

\
NN

V
»
>

V=
k

v =
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|
FﬂﬁIBA : KBAOPATHbIE YPABHEHUA

—— e ———t— e e

§22. KBAJIPATHOE YPABHEHUE U EI'O KOPHH

v
-

3agaua 1. OcHoBaHue npsiMoyrosnibHUKa Ha 10 cM GoJbIlle €ero BHICOTHI,
a mwiomaas paBHa 24 cm’. HaiiiuTe BBICOTY TMPSIMOYTOJIbHHKA.

/A TlycTh BBICOTA MPAMOYTONBHHKA X CM, TOTJA €r0 OCHOBAHHE PABHO
(x+10) cantumetpos. [lmomane 3TOro MpsiMOyroyibHUKa paBHa x(x+10) cm?.
[To ycnoButo 3amaun x(x+10)=24.

PackpbiB CkOOKM U mepeHecs 4ucio 24 B JeBYIO YacTh YPaBHEHHUs, TIOMEHSIB
NPy ATOM 3HAK Ha MPOTHUBOMOJOXKHBIM, MOJYYUM CIEAYIOIIEE:

x?+10x—-24=0.

JleByl0 YacTb ypaBHEHHS MO CBOMCTBY TPYHNNHUPOBKH Pa3I0XKHUM Ha
MHOKHUTEIH:

X2+ 10x—24=x+12x—2x—24=
=x(x+12)-2(x+12)=(x+12)(x-2).
CrnenoBatesibHO, YPaBHEHHE MOXKHO 3allMCcaTh Tak:
(x+12)(x-2)=0.

OT0 ypaBHEHHE UMEET JBa KOpHA x =-12 n x,=2.
Tak xak mnHa OTpe3Ka HE MOXKET OBITh OTPHUIATEIBHBIM YHUCIOM, HCKOMAs

BBICOTA paBHA 2 CM. A
[Tpu pemieHun 3TOW 3a1aud Mbl MOJYYWIN ypaBHEHHE

x2+10x—24=0,

Ha3bIBAEMOE KBaJPATHBIM.

@ Keaopamuvim ypaenenuem nasvieaiom ypasmenue 6uda
ax*+bx+c=0, (1)

20e a, b, ¢ — 3a0annvie yucna, a+0; x Heuzgecmuoe.
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Kospduumentsl a, b, ¢ xkBagpatHOro ypaBHEHHs OOBIYHO HA3bIBAIOT TaK:
a—nepeuvlil unu cmapwuii Kodgp@uyuenm, b—emopoii xospPuyuenm, ¢ —
CBOOOOHDII YJIeH.

Hanpumep, 3 crapmmii ko3pdunueHt ypaBHeHus 3x’—x+2=0, —1 -
BTOpO# k03(PULIMEHT, 2 — CBOOOAHBIN UJIEH.

MHorue 3amaun MareMaTuk¥, (QU3UKH, TEXHUKH CBOAATCS K PEUICHHIO
KBaJPaTHOTO YPaBHEHHUS.

[IpuBenem eme mpumepsl KBaJpaTHBIX YPaBHEHWM:

2x*+x-1=0, 5¢*-10t+3=0,
x?-25=0, 2x*=0.
[Ipu pemicHHM MHOTHX 3aJad IOJIYYarOTCS YpaBHEHHS, KOTOpBIE MpH
MOMOIIX ajreOpanvecKux MpeoOpa3oBaHUi CBOMATCSA K KBAJPaTHBIM.

Hampumep, ypaBHeHue
2x*+ 3x=x>+2x+2

ImocJI€ mepeHocCa BCEX €TI0 YJICHOB B JICBYIO 4YaCTb W NPUBCACHUA HOI[O6HBIX
YJICHOB CBOJUTCA K KBaJAPpaTHOMY YPaBHCHHUIO

x*+x-2=0.
3amaua 2. Pemnure ypaBHEHHE:
x*=64.
A Tlepenecem 64 B JEBYIO YacTh, TONYYNAM KBaJpaTHOE YpaBHEHHE:
x*—64=0.
JleByro yacTh pa3iokUM Ha MHOXKHUTEIU:
(x—8)(x+8)=0.

CrieoBaTesibHO, ypaBHEHHE MMEET JiBa KOpHs: x, =8, x,=—8. A
3aMeTHM, 9TO TIEPBBIA KOPEHb YpaBHEHUs x* =64 sBiseTcss apuhMETHIECKIM

KBaApaTHbBIM KOPHEM 4YHCJId 64, a BTOpOﬁ KOPCHb — IPOTUBOIIOJIOXKXHBIM CMY

YHCIIOM:
x, =64, x, =—/64.
Ot n1Be hopMynbl 0OBIYHO OOBETUHSIIOT B OAHY:

X, = +/64.
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OTBeT K 3ajaue 2 MOXHO 3amUcarb Tak X, = +8&.

VpaBHeHHe x°=64 sBISETCS YACTHBIM CIlydyaeM ypaBHeHHS Xx’=d, K
KOTOpPOMY CBOIUTCA JTI000€ KBaJpaTHOE ypaBHEHHE.

@ Teopema. Ypasnenue x’=d, 20e d>0, umeem 0sa KopHs:

N Y rj

O Ilepenecem d B NeByI 4acTh ypaBHEHUS:
x*—d=0.

Tak xax d>0, To Mo ompeaeneHnI0 apuPpMETHUEKOr0 KBAAPATHOIO KOPHS

2
d :(\/E ) . I[losToMy ypaBHEHHE MOXHO MEPENUCATH B BUIE:
X —(Jd) =0.

PaznoxuB JICBYKO 4YaCTb YpPaBHCHHA HA MHOXHTCIIH, TOJTYUYHUM:

(x—Vd)(x+d)=0,

OTKyZa, X, =/d, xzz—\/g. ®

4 2
Hanpumep, ypaBHEHHE Xx° = UMEET KOPHH X, = j:\/; = ig ;

4
9
ypaBHeHHE x”=3 HMeeT KOpHH X,, = +J3; a ypaBHEHHE X’=8 MMeeT KOpHH

X, =+V8=+22.

Ecnu npaBas yacTe ypaBHeHHs Xx>=d paBHa HYyII0, TO ypagHeHue x*=0
umeem o0un Kopeuv: x=0. Tax kax ypaBHeHHe x*=(0 MOXHO 3amucaTh B
Bujae x - x=0, TO HHOT/A TOBOPAT, YTO ypagHeHUe umeem 08a PABHLIX KOPHAI:
x,,=0.

Ecnu d<0, mo ypasuenue x*=d ne umeem OelicmeumenvHvlx KOpHell,
TaK Kak KBaJpaT JEHCTBUTEIHHOTO YHUCIIa HE MOXKET ObIThb OTPHUIATEIbHBIM.
Hanpumep, ypaBHeHne x’=-25 He MMeeT ACHCTBUTEIbHBIX KOPHEH.
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343.

344.

345.

346.

347.

348.

138

.Vnpaofcuenu;l

(Yerno.) Kakue u3 crnemyromux ypaBHEHUH SIBISIOTCS KBaJpaTHBIMU?

1) 5x—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 ko3dduuneHTs! 1 cBOOOTHBIA Ul€H KBaIpaTHOTO
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.

3anumnuTe KBaJapaTHOE ypaBHEHHE ax’+bx+c=0, eciu HW3BECTHBI €ro
K03 hUTITUEHTHI:

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 JaHHBIC 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 u3 uncen -3, -2, 0, 1 sBIgOTCS KOPHSAMU 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 KopHe nmeeT ypaBHenue x>=36? Hainute ux. Kakoit
U3 HUX SBIseTCS apudMETHUYEeCKUM KOopHeM u3 367




349. (YctHo.) Pemmmte ypaBHeHue:
) X’ =1; 2) x*=09; 3) x*=16; 4) x* =25;
5) x* =100; 6) x* =0; 7) x° =49; 8) x° = 64.

350. Haiimute KOpHU ypaBHEHHS:

2_ 2. 2_ 16, 2 _ 172, 2_o L.
1) x =1 2) x = 3) x _19, 4) x _24,
5) $2=5; 6) ¥2=13; 7) xzzg; 8) x2=10.
351. Pemwute ypaBHEHHE:
) x2—49=0; 2) ¥*—121=0; 3) %xzz();
2
4) ==0; 5) x> +9=0; 6) x* +12=0.
352. PemuTe KBaapaTHOE ypaBHEHHUE, Pa3JIOKUB €ro JIEBYH YacTh Ha
MHOKUTEIH:
1) x> —x=0; 2) x*+2x=0; 3) 3x° +5x=0;

4) 5x° =3x=0; 5) x’—4x+4=0; 6) x’+6x+9=0.

§23. HENOJHBIE KBAJPATHBIE YPABHEHHS U
HUX PELIEHUE

KBanpatHoe ypaBHeHHe ax’+bx+c=0 Ha3bIBAIOT HeNoOAHbIM, €CIH XOTS
Obl oMH M3 K03(D(UIMEHTOB b WK ¢ paBeH HYIIO.
CrienoBaTenbHO, OHO MOXKET MMETh OJWH M3 CIEAYIOLIMX BHIOB:

ax’ =0, (1)
ax>+c¢=0,c=0, (2)
ax> +bx=0,b=0. (3)

Hamomuaum, 4to B ypaBHeHusx (1), (2), (3) kosgppuyuenm a ne moxcem
PABHAMbCS HYTIO.

[TokaxkeM, KaK peInaroTcs HETOJIHbIE KBaJPaTHBIC YPaBHEHHS.
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3amaua 1. Pemmre ypaBHEHHE:

5x2=0.
A\ Pasnenus obe wactu ypaBHEHHs Ha 5, MOJIYyYUM

x*=0,

otkyma x=0. A

3agaua 2. Pemute ypaBHEHHE:
3x*-27=0.
A Pasnenus o6e wactu YPaBHEHHUS Ha 3, MOJYYHM:
x*—9=0.
OTO ypaBHEHHE MOXKHO 3alKMCaTh Tak:
x?=9,
OTKy#a X, =+3. A
3agaua 3. Pemnre ypaBHEHHE:
2x?+7=0.

A ypaBHCHI/Ie MOKHO 3aIIiucarb Tak:

DT0 ypaBHEHHE HE UMEET JACHCTBUTENBHBIX KOpHEH, Tak Kak x” > () s

J1000r0 JNEUCTBUTEIILHOIO YHUCIIA X. A

3anaua 4. Pemnre ypaBHEHHE:
—3x2+5x=0.

/A Paznoxus JIEBYI0 YaCTh YpaBHEHHsSI HAa MHOXHUTENHU, MOJYyUUM:
x (-3x+5)=0

5
oTkynma: x, =0, x, = 3

OrBeT: X =0, xzzg. A
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353.

354.

35S.

356.

357.

358.

- L.

yl’lp(l.?f(‘llEllll}l

Pemnre ypaBHenue (353-357):

1) x*=0;

4) 9x* =81,

7) 4x* =81,

1) x> = 7x=0;

4) 4x* =0,16x;
7 x*=3x=0;

1) 4x*> —169 = 0;
4) 3x* =15;

7) 3x* =27;

n 2,
3 D

4) 3=

9x2—4_
4 >

1) 3x% +6x=8x> —15x;
3) 10x 4 7x* = 2x* + 8x;

2) 3x* =0;

5) 4x*— 64 =0;

8) 0,01x” =4;

2) x* +5x=0;

5) 9x* —x=0;

8) 0,1x* —x =0;

2) 25—16x> =0;
21

5) 2x =3

8) 4x’ = 64;

3) 5x° =125;
6) x*-27=0;
9) 0,04x2=16.
3) 5x° =3x;

6) 9x* +1=0;
9) 16x* +3=0.
3) 2x° —16=0;
6) 3x°=5-;

9) 1=x"=4.

x> —6
6) 5=">=.

2) 17x% —5x=14x" 4+ 7x;
4) 15x+9x* =7x* +10x.

[lpn kakux 3HAUEHUSIX X JaHHbIE IpoOH OyayT paBHBI:

4x> —3x x> +5x . 3x%+7x 7x?—5x
1) u ; u ?
3 2 4 3

2)

§24. ®OPMYJIbI HAXOXKJIEHUSA KOPHEN KBAJIPATHOI'O

YPABHEHUSA. IMCKPUMHWHAHT

Jlns peuieHuss KBaJIpaTHBIX YPaBHEHHH NPUMEHSETCS Memoo 8bl0eNeHUs.

nonno2o xeaopama. I10sICHUM 3TO Ha NpUMEpax.

3amaua 1. Pemure xBagpaTHOEe ypaBHEHUE:

x>+2x-3=0.
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A TIpeobpasyeM 3TO ypaBHEHHE TakK:

X +2x=3,
xP42x+1=3+1,
(x+1)* =4.

Crnemosarenbho, x+1=2 win x+1=-2, orkyna x =1, x,=-3. A
Pemasi ypaBuenue x2+2x—3=0 MBI peoOpa3oBalid €ro Tak, 4TO B JIEBOU
YACTH TONYYHUIICS Kgadpam O08YuileHd, mo ecmb noaHvli keaopam (x+1)% a
€ro IpaBasl 4YacTb He COOEPIX*CUM HEeU38eCHHO2O.
3angaua 2. Pemnre ypaBHEHHE:
x*+6x—7=0.
A\ TIpeoGpasyeM 3TO ypaBHEHHE TakK, UTOOBI B €ro JI€BOI 4acTH MOTyUMICS
MOJIHBIA KBAJpar:
xP46x=7,
2
x"+2-3x=17,
2 2 2
X +2:3x+3 =7+3",
2
(x+3)" =16.
[Tosicaum 311 TpeobOpa3oBanus. B BeipakeHun x>+ 6x 1epBoe cliaraemoe
— KBaJpaT 4Mcia X, a BTOPOE CJlaraeMoe — yABOEHHOE MPOU3BEIECHUE YHUCET X

u 3. [loaTomy 171 ONyYEHHUs B JIEBOW YacTU yPAaBHEHMS KBaJpara JBYy4JICHA,
2
HY)KHO MpHOaBUTh K 00€MM ero yactsm 3 .

PemuB ypaBHenue (x+3)*=16, monyunm x+3=4 wmm x+3=-4, orkyna
x =1, x,=-7.

3anaua 3. Pemmure ypaBuenue 4x> —8x+3=0.
A 4x* —8x=-3,
(2x)* —2-2-2x =3, (2x)* —2-2-2x+4=—-3+4,
(2x—2)° =1,2x—2=1luau 2x—2 =—1,

n=l =l A
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3anaua 4. Pemmre ypaBHeHue x*+5x—14=0.

A x>+ 5x=14, x2+2-§x+§:14+?,
5\° 8l 5 9
(X—FE) _T’ x+5—j:5,
x1:2—£:2, x2:—2—§:—7. A
2 2 2 2

Beimie s perieHus KBaApPaTHBIX YpPaBHEHUN ObUT TMPUMEHEH METOJ
BBIJICJICHUS TTOJIHOTO KBajpara. [[pUMEHUM 3TOT METOA JUIsl BHIBECHUS (OPMYITBI
JUISL PELICHUs] KBaJApPAaTHOTO ypaBHEHHs B OOIIEM BH/IC.

PaccmoTpuM KBajipaTHOE ypaBHEHHE B OOIIEM BHJE:

ax> +bx+c=0, rne a#0.
PasnenuB o0e vacTH ypaBHEHHS Ha g, MOJAYYHM KBaJpaTHOE ypaBHEHHUE

P+lxrl=0
a a

[TpeoOpa3yeM 3TO ypaBHEHHE TaK, YTOOBI B €r0 JCBOW YacTH TOTYYHJIICS
NOTHYLI KBAOPAM:

2 2
2a 2a

. (1)

2 2

b b°—4ac
X _— =

( +2a) 72

Ecu b° —4ac>0, 10

=

2a
OTtkyna
b \/b2 —4ac b Vb% —4ac
. e L
2a 2a ’ 2a 2a
NN
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_ —b+\b*—4ac
L2 2a )

(2)

dopmyny (2) Ha3BIBAIOT GopMYNoL KOpHEl K8AOPAMHO20 YPABHEHUs 00e20
8uoa.

Beipaxkenue D =bh*—4ac Ha3BIBAOT OUCKPUMUHAHNOM KBaJAPaTHOTO
ypaBHeHuss ax’+bx+c=0. U3 dopmynsr (2) cimeayer, 4TO KBajapaTHOE
ypaBHEHHUE:

1) umeeT 1Ba pasnMYHBIX KOPHA X, M X,, X 7#X,, ecnmu D>0;

2) ¥MeeT JiBa paBHBIX KOpHA X, =X, ecin D=0;

3) He WMeeT ACWCTBUTENBHBIX KopHeH, ecian D <0.

3angaua 5. Pemwute ypaBHEHHUE:
6x° +x—2=0.
A 3necs a=6, b=1, c==2 u D>0, T0 €CTh ypaBHEHHE HMEET B KOPHS.
[To dopmyne (2) Haiigem STH KOpPHH:

. :—lim:—lim:fli7
1.2 2:6 12 12 °
OTKyza
—14+7 1 —1-7 2
TR R I TR
OTrBeT: xlzé, xzz—%. A

3agaua 6. Pemure ypasHenne 4x° —4x+1=0.

A 3nece a=4, b=—4, c=1 u D=0, To ecTb YPaBHEHHE UMECT [1BA PAaBHBIX
kopHs. [lo dopmyne (2) Haxomum:

44441 4x0

X =

1
2.4 s 2
1
OTrBeT: x:? A

Ecnau mnpaBas uwacte paBeHcTBa (1) oTpuiarenbHOoe YHCIO, TO €CTh
D=b>-4ac<0, t0 paBeHcTBO (1) He MOXET OBITh BEPHBIM HH TPU KAKOM
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JEHUCTBUTEIBHOM X, TaK KaK €ro JieBas 4acTb HeoTpuuarenbHa. [losTomy, eciu
D=b’-4ac<0, mo keadpammuoe ypasnenue

ax’ +bx+c=0
He umeem OeucmeUmenbHblX KOpHell.

Jagaua 7. Jlokaxure, 4To ypaBHeHHEe x’—4x+5=0 He uMmeer
JEVCTBUTEIIBHBIX KOPHEM.
A 3necs a=1, b=-4, ¢=5,

D= p? —4ac:(—4)2 —4.1-5=—-4<0.
CrnenoBarenbHO, JaHHOE YPaBHEHUE HE UMEET JEHCTBUTEIIbHBIX KOPHEIL. A

3amaua 8. Pemmure ypasnenne 2x° +3x+4=0:
A Tlo popmyrne (2) monyunM cienyiomee:

—3+.J9-4.2.4
X, = 2 .

Yucno, crodiiee Mo 3HAKOM KBaIpaTHOTO KOPHS, OTPUIATEIHHO:
9—-4.2.4=9-32<0.
OTBeT: ypaBHEHHE HE MMEET JIECHCTBUTEIbHBIX KOpPHEH. A
Yr1oObl yOeauThCs, YTO YpaBHEHHE HE MMEET JEHCTBUTEIBHBIX KOpPHEH,
JAOCTaTOYHO OBLIO OBl BBIYHUCIUTH AUCKPUMHUHAHT D=bh*—4ac=-23<0.

Hemomnuble KBajipaTHbIE YPaBHEHUS TaKke MOXKHO pemiats 1o Gopmyne (2),
OIHAaKO ymoOHee TONb3aBaThCs MPHEMaMH, PACCMOTPEHHBIMU B §23.

Ynpascnenuasa

359. Haiiaute Takoe TOJOKHUTEIBHOE YHCIO 71, YTOOBI JaHHOE BBIPAKEHUE
OBUTIO KBaJpaTOM CYMMBI WJIM Pa3HOCTH:

1) x* +4x + m; 2)x* —6x+m; 3) x* —14x + m;
4) x* +16x 4 m; 5)x* +mx + 4 6) x> —mx +9.
360. Pemute ypaBHEHHE METOIOM BBIJEJICHHS MOJHOIO KBajparta:
)x* +4x—5=0; 2)x* 4+4x—12=0;
3)x* +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 3HaueHHe BbIpaxkeHus 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. Ilpn KakuX 3HAYEHUSAX X 3HAYEHHE BBIPAXKCHUS 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) i LT
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. Pemnre ypaBHEHHE METOJIOM BBIJECJICHHS IMOJHOTO 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 IOIHBIN
KBaJpaT, yMHOXas 00e ero yacTu Ha 4a:
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4a*x* + 4abx + 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, = o

2 o
IIpumep. Pemure ypaBHenue 10x° 413x —3 =0, BbIAEINUB TOJIHBIN
KBaJpaT MPUBEIEHHBIM BBINIE CIIOCOOOM:

A10x* +13x—3=0, 40-10x> +40-13x —3-40 =0,
(20x)2+2-20x-13+132—132 —3-40=0,

(20x +13)° =169 +120, (20x+13)’ = (17)’; 20x+13==+£17;

17—=13 4 1 —17-13 =30 3
20 20 5 20 20 2
1
OTrBeT: x=—, x:—é. A
5 2

375. Pemmure ypaBHEHHE NMPHUBEIECHHBIM BBILIE CIOCOOOM:

12x* —7x+1=0; 2) 6x% +5x+1=0;

2
4)%_ix—1:0.

3)8x> +7x—1=0; 12

@ Ky6, pebpo komopozo paeno 3 cm, nokpacuiu 6 KpacHul

S e

ueem, 3amem e2o0 paspesanu Ha Kyouku c peopom 1 cm. Ckonpk

N

No 4 |kybouxos umeiom mpu kpacuwie zpanu? [lse Kpacuvie 2panu

Oony kpacuyw cpanv? He umerom kpacnoiui zpanu?




§25. TEOPEMA BHUETA. PA3JIOJKEHUE KBAJIPATHOI'O
TPEXYJEHA HA JJUHEWHBIE MHOKUTEJIN

@ Vpasuenue 6uoa
x4+ px+qg=0 (1)
HA3b18a10M NPUEEOEHHHIM KEAOPAMHBLIM YPAGHEHUEM.

B stom ypaBHeHun crapmuii koaddunueHT pasen eauauie. Hampumep,
ypaBHEHUE

2
x*—=3x—4=0
SBJIACTCS TPUBEICHHBIM.
@ PaznenuB o0e vacTu J1r000r0 KBaJpPaTHOrO YpaBHEHHS
2
ax"+bx+c¢=0

Ha a#(0, MOXXHO TIpUBECTH ero K Bumy (1).

Hanpuwmep, nencanem ypasuerus 4x” +4x —3=0 Ha 4, MOXHO TIPHBECTH
ero K BHUIY:

2 3
X" +x Z_O'

Haiinem kopHM mpuBeneHHOTO KBaapaTHoro ypaBHenus (1). Jas storo
BOCIOJIb3yeMcsl (OpPMYyJION KOpHEW KBaJpaTHOTO ypaBHEHHUs OOIIEro BHja

2 o
ax” +bx+c=0, 1o ecth Bocmoan3yeMcsi GopmysIoit

—b+b%> —4ac
12 — 2a (2)

Ecnu B ypaBHenuu obmiero Buga a=1, b=p, c=¢, T0 MOTy4YUM TPHUBEICHHOEC
KBaJpaTHOE ypaBHEHUE

X’ 4+ px+q=0.

[TosTOMy M1 IPUBECHHOTO KBAaIpaTHOTO YpaBHEHHS (opMyna (2) mpuHUMAeT
BUJL:
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HJIn

va=-2[2) g G

@opmyny (3) Ha3BIBAIOT (opmynoll KOpHel NpugedeHHo20 KEAOPAMHO20
YpaeHeHus.

@opmynoii (3) ocobeHHO YTOOHO MONB30BATHCS, KOT/AA p — YETHOE YHCIIO.

Hanpumep, pemum ypaBHenue x>—14x—15=0.

A Tlo dopmyre (3) HaxomuM:

X, =T7+£VJ49+15=T7+8.
OrBer: x =15, x,=-1. A
Jlisi mpuBENEHHOTO KBAJpPaTHOTO YpPaBHEHHUS UMEET MECTO Teopema:
@ Teopema Buera. Eciu x, u x, Kopnu ypasnenus
x’+px+q=0,
Mo umerwm mMecmo pageHcmeda
X, +x2=—p,
X,'x,=¢,
mo ecmb cCymMmda KOpPHell NPUBEOCHHO020 K8AOPAMHO20 YPAGHEHUsA

pasua emopomy KoI(hgunyuenmy, 63amomy ¢ 00pamHvlM 3HAKOM,
npouseedenue KopHeil pagHo C60O0OHOMY HUTIEH).

O Ilo dpopmyne (3):
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[TouneHHo CKiTaIbIBast 5TH PABCHCTBA, TMONYYUM X +x =-p. [lepeMHOKHUB
3TH paBEHCTBA MO (opmyae pa3HOCTH KBaJpPaToB, MOTYUHM:

2

o =(-2) | (2) ~a| =(2] ~(2) +a=4 @

Hanpumep, ypasuenue x°—13x+30=0 umeer kopuu x, =10, x,=3; cymma
ero KopHed x, +x,=13, a mpoussenenue kopuei x - x,=30.
OtmeTnm, yTo Teopema Buera BepHa W B TOM ciydae, KOrjga KBaJpaTHOE

yYpaBHEHHE MMEET JBa PaBHBIX KOPHA X, = X, = -z

2
2 — — — .
Hanpumep, ypaBaenne x°—6x+9=0 ruMeeT 1Ba paBHBIX KOPHS X, =X, = 3;
MX CymMMa x +x,=6, a npousBeieHue x, - x,=9.

3amaua 1. Onun u3 KopHel ypaBHenus x*+px—12=0 x =4. Haiigute
KO3 OHUIMERT p ¥ BTOPOH KOPEHB X, OTOTO YPABHECHHS.
A Tlo Teopeme Buera:

X x,=—12,x,+x,=—p.
Tak kaxk x,=4, 10 4x,= - 12, oTkyma x,= -3,

p=—{n+x)=—(4-3) =1

OrBer: x,=-3, p=-1. A

3agaua 2. CocTraBbTe NPUBEACHHOE KBAJIpPaTHOE YPAaBHEHUE C KOPHAMU
x, =3, x,=4.

/A Tak kak uncia x,=3; x,=4 — KOopHH ypaBHeHus x’+px+¢=0, TO 110
Teopeme Buera p=—(x,+x)=-7, g=xx,=12.

OTBetr: x>~ 7x+12=0. A

Jagaua 3. Oxun u3 KopHeH ypaBHeHHS 3x*+ 8x—4 =0 MOJOKUTEIHHBIN.
He pemast ypaBHeHue, ompenenauTe 3HaK BTOPOTO KOPHS.

A Pa3I[eJ'II/IB 00e vacTtu YpaBHCHHS Ha 3, MOJIy4uM:

2, 8 4
X +-x——=0.
+3 3
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4
ITo teopeme Buera xx, = —§< 0. Ilo ycnosurw x >0, cienoBarenbHo,

x2<0. A

[Ipu pemeHHM HEKOTOPBIX 3a1ad NMPUMEHSAIOT CIEIYIOIYI0 TEOpEMY,
obpammuylo meopeme Buema.

@ Ecnu uucna p, q, x,, x, makogot, umo
X, tx,=-p, X 'Xx,=¢, (4)
Mo HUCAa X, U X, KOPHU K6AOpAmmnoz0 ypasHenusn

xX*+px+q=0.

O Moxcrasum B 71eByI0 4acTh ypaBHEHUS
x> +px+gq
BBIPOKEHHME —(X, T X,) BMECTO p M NPOM3BEIEHHUE X, * X, BMECTO ¢. B pesynbrare
HOJIyYHM CIIETYIOIIEe BbIpaKEHUE:
2 2
X pxtg=x"—(x +x)x+xx, =
2
=X =X X — XX+ xx, =x(x—x)—x,(x—x)=
=(x—x)(x—x,).

Takum oOpasoMm, eciv 4ucia p, ¢, X, ¥ X, CBA3aHbl COOTHOINEHUAMHU (4),

TO 07151 6cex X BBINOJHAETCS PAaBEHCTBO
2
X prtg= (- x)(x—x,),
24 prtg=0. @

M3 KOTOPOTO CIENYET, YTO X, U X, KOPHU ypaBHEHHS x*+px+q=0.

Hcnons3ys Teopemy, oOpatHyto TeopeMe Buera, nHOrIa MOXKHO 10060pOM
HAWTH KOPHU KBaJPaTHOTO YypaBHEHHUS.
3anaua 4. IlonbopoM HailiuTe KOPHU ypaBHEHUS

x2=5x+6=0.
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A 3necy p=-5, ¢g=6. TlonGepem aBa umcia X, U X, TaK, 4ToObI

X +x,=35, xx,=6.

3ameTtuM, 4to 6=2-3 u 2+3 =5, mo Teopeme, oOpaTHOI Teopeme Buera,
MoJIy4aem, 410 x, =2, x, =3 — KOPHH ypaBHEHHs
X=5x+6=0 . A

¥ —x—12
x+3
A Paznoxxum 4duciauTenn ILpOGI/I HAa MHOXHTCIIN:

Janaua 5. Cokparure apoOb

X —x—12=x*—4x+3x—12=

=x(x—4)+3(x—4)=(x—4)(x+3).
CnenoBarenbHO,

x?—x—12 _ =) g A
x+3 x+3
Yacto MHOTOWICH ax’+bx+c HaswIBAIOT mpexuienom, 31ech a#0.
[pu pemennu 3agaun 5 TpexwieH x*—x— 12 ObUT pa3okeH Ha MHOXKUTEIH
METOJIOM TPYNNUPOBKU. ET0 MOXHO OBUTO pa3ioKUTh Ha MHOXKUTENHU, UCTIONb3YsI
CIIEIYIOIIYI0 TEOPEMY.

®

Teopema. Eciu x, u x, — KOpHu K6aopammnozo ypasHenus
ax’+bx+c=0, mo npu ecex x:

ax’ +bx+c=a(x— x,)(x— x,). (%)

O [Ipeobpa3yem mpaByro yacTh paBeHCTBa (5):
a(x—x)(x—x,)=ax’ —ax-x, —ax-x, +ax,x, =

(6)

2
=ax" —a(x, + x,)x + ax,x,.
Taxk kak x, ¥ X, KOpHU ypaBHeHHs ax’+bx+c=0, TO ecThb ypaBHEHHS,
b c
x*+=x+==0, 10 no TeopemMe 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 BBIpaXeHHs B paBeHcTBO (6), momyunm dopmyry (5). @

Dopmyna (5) nossonsem paznodxcums Keaopammuwvlii mpexuien ax®+bx+c
Ha JUHelHble MHOMCUMENU.

2% +5x-3

2

Jagaua 6. YnpocTuTe BbIpaXKeHHE o
X —X—

/A Pa3noXuM Ha MHOXHTEIH UHCITHTENb M 3HAMEHaTelb APOOH.
1) YpaBuenue 2x*+5x—3=0 uMeer aBa KOPHS:

[Io nmoxazanHOU Teopeme

26 455 =3 =2(x— 3)(x+3) = (2x ~ 1)(x +3)

2) Vpaphenue x’—-x—12=0 umeer kopuu x,= -3, x,=4. Ilo nokasanHoi
Teopeme x2—x—12=(x+3)(x—4).
Takum oOpazom,

2074553 (2x—D)(x+3) _ 2x-1 A
2 —x—12 (x+3)(x—4) x—4

Ynpaoxcnenuan

376. Pemnte mpuBENEHHOE KBAJPATHOE 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 cymMmy W NpOHW3BEACHUE KOpPHEH TNPUBEACHHOTO
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) x> +5x+3=0;
3) x’ —5x+3=0; 4) x* —8x—7=0.
381. 3anuiuuTe 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. ITlomGopoM 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. PaznoxuTe KBaJIpaTHBIM TPEXWIEH Ha 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.
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384. Cokparute apoOb:

2 2
X +x—2 x“+4x—12 x+3 .
1) ; ) ——=; 3) 5——;
x—1 x—2 x“—6x-27
4) x-8 5) 2x%—3x-2 6) 3x” +8x—3
¥ —x—56" axr-1 9x%—1

385. PemmuTe npuBeIeHHOE KBAaJIpaTHOE ypaBHEHHE:

) x*—2B3x—1=0; 2) x> —2J5x+1=0;
3) XX +2x—4=0; 4) x> —Tx+4=0.
386. Paznoxure Ha MHOXHTEIN:
1) x* —3x> +2x; 2) X’ +4x* —21x; 3) X° 4 5x* —24x;
4) x* —9x* —22x; 5) ¥’ —8x% +7x; 6) x° —5x +6x.

387. Coxparute ApoOb:
n 2> —|—6x 7. x2—8x—9. x* —8x+15 . 364-5x—x>
) o Do D a o T
—7x+6" x°+9x+8 —x"+5x—6 x“—x—20

388. Ympocture BbIpaKEHUE:
1 1 3 1

1 ; 2 ;
) A—Tx+12 x-3 ) 16519  x+3
7 5 S5x+1 5x%+x
3) P " 4 5 4 3 . 2 .
5x°+3x—2  S5x-2 X +9x-10 x°~—2x+1

§26. BUKBA/IPATHBIE YPABHEHUS. YPABHEHMUA,
CBOAAIMUECA K KBAAPATHBIM

« - -
3amaua 1. Pemmre ypaBHEHHE:

x'=7x*+12=0.
/\ 0603HaunM X2=". Torma ypaBHeHHE TPHUMET B
2_T7t+12=0.

156



Pemim 3710 KBajgpaTHOE ypaBHEHHE:
t,=4,1,=3.
Tak xak x’>=¢, TO pelIeHHE MCXOJHOTO YPAaBHEHHs CBOAUTCS K PEIICHHIO
CIIENYIOIINUX IBYX YpPaBHEHUM:

x*=4, x*=3,
OTKyJa:
X, =E2, Xy, = +3.

Orser: x,=+2, x,, —+3. A
@ Ypaenuenue euoa

ax* +bx* +c=0,

20e a#0, nazvleaemca OUKEAOPAMHBIM YPABHEHUEM.

DTO ypaBHEHHE CBOIUTCS K KBAJIPATHOMY 3aMeHOU X*=t.
3angaua 2. Pemurte OuMKBampaTHOE ypaBHEHHE:

9x* +5x*—4=0.
/A O603naunm x2=¢. Torma

92 +5t—4=0.
Pemas 310 KBazpaTHOE ypaBHEHHE, HAXOIAHMM:
4
h=—,t,=—1

VYpaBHeHUE X~ = 5 UMEET KOPHU X, , = ig, a ypaBHEHUE x°= —1 He umMmeer

JEHCTBUTENBHBIX KOPHEH.

2
OTrBerT: xl,zzig. A

3amaua 3. Pemmure ypaBHeHue:

3 4
—-—=3.
x+2  x-3
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/A O6bmwmii 3HaMenaTens Apoleil, BXOAAMKX B ypaBHeHue, (x + 2)(x — 3).
Eciu x4+2=0 u x—3=0, Tto, ymMmHOXas Ha (x+2)(x—3) obe uvactu

ypaBHEHUS, TONYYUM:
3(x—3)—4(x+2)=3(x+2)(x—3).
[IpeoGpazyem 3T0 ypaBHEHHE:
3x—9—4x —8=3(x>—x—6),
—x—17=3x>—-3x—18,
3x* —2x—1=0.

Pemwass mony4yeHHOEe KBaJpaTHOE ypaBHEHHE, HAXOJUM €ro KOpHHU:

1
x =1 x Y

1 o
Tax xak npu x=1u x = -3 3HAMCHATEH IPOOEH UCXOIHOTO YPaBHCHUS HE
1
o0paraTcs B HyJIb, TO yncia | u < SIBJIIOTCS KOPHSIMH 3TOTO ypaBHEHHS.
OrBeT: X, =1; x A
. 1 — 9 2 — 3 .

3anaua 4. Pemnte ypaBHEHHE:

1 3 3—x
= 5 17 2. 1
(x—=1)(x—2) + x—1 x—2 X7 X7 ( )

A Tlo ycioBuo (x—1)(x—2)#0. YmaoxuB Ha (x—1)(x—2) obe uactu
yYPaBHCHUS, TTONYUYNM:

I1+3(x—2)=@—x)(x—1).

[Ipeobpazyem 3T0 ypaBHEHHE:
14+3x—6=—x"+4x—3,
x’'—x—2=0.

Pemus ITOJTYYCHHOC YPAaBHCHUC, HaﬁﬂeM €TI0 KOpHHU:
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x,=-1, x,=2.

[Tpu x=-1 3namenarenu IpoOel MCXOTHOTO ypaBHEHHUS HE OOpamarTcs
B Hynb. CienoBarenbHO, YHUCIO —1 — KOpeHb JaHHOro ypaBHeHus. [Ipum x=2
3HaMEHAaTeIM BYX ApoOeil UCXOMHOro ypaBHEeHHs oOpaiatorcsi B Hyb. [loaTomy
YUCIIO 2 HE SBISETCS KOPHEM JAaHHOTO YpaBHEHMS.

Oreer: x=-1. A

B 3anmaue 4 ncxomnoe ypaBHenue (1) cBeleHO K KBagpaTHOMY ypaBHEHHIO
(2), umeromemy 1Ba KopHsa. OnUH U3 HUX X, =—1 SABIAETCA KOPHEM YPaBHECHHUS
(1). [dpyro# x,=2 wne sBnsercsa xopHeM ypasHenus (1). B sTom ciydae ero

Ha3bIBAIOT NOCMOPOHHUM KOPHEM.
Taxum 00pa3om, P YMHOKCHUU YpaBHEHHS Ha BBIPAXKCHHUE, COAEpIKaIIee
HEN3BECTHOE, MOTYT TMOSBUTHCS MOCTOPOHHUE KOpHH. [lostomy mpu pewenuu
YpasHeHus, codepicauje20 HeuzgecmHoe 8 3HameHamene opoou, HeodXoouma
npogepxa.
3agaua 5. Pemmure ypaBHEHHE:
x+7 1 1

x+4  x+3 ¥ 4Tx4+12

D710 mpuMep IpOoOHO-PALMOHANIBHOTO YpPaBHEHHUS.

A Paznoxum KBaJpaTHbI TpexwieH x>+ 7x+ 12 Ha MHOXHUTenH. Pernas
ypaHenue x°+7x+12=0, Haxonum ero kopuu x,=-3, x,=—4. [lostomy

¥+ T7x+12=(x+3)(x+4).

YMHOXXHM 00€ 4acTH JaHHOTO YpaBHEHUs HA OOLIMi 3HAMEHaTenb IpoOei,
TO ecTh Ha (x+3)(x+4). B pesynbrare momyuum:

(x+7)(x+3)—(x+4)+1=0.
[Ipeobpaszyem 3T0 ypaBHEHHE:
x24+10x4+21—x—4+1=0,
x*+9x4+18=0.
Pemiasi 310 ypaBHEHHE, HaXOJUM €ro KOpPHHU:
x,=-3, x,=—06.
[TpoBepum 311 kopHH. [Ipu x=—3 3HaMeHaTeTN BTOPOW M TPEThEH Apobdeit
obpammarorcs B Hyab. [lostomy x,=-3 — nocroponnuil kopenb. Ilpu x=-6
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3HaMEHaTeNIu JIpoOel MCXOAHOTO YpaBHEHHUs HE paBHBI HY’IO0. [lomcTaHoBKOM
X=—6 B WCXOJHOE YpPaBHCHHE MOXHO YOCTUTBCS, YTO 3TO YHCIO SBIAETCS
KOpHEM YpaBHEHHS.

Oreer: x=—6. A

Ynpasncnenua

Pemnre 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) x*+3x7 —4=0;
3) x'+x7—20=0; 4) x* —4x*~5=0.
10 _8_,. 2 14
91 1) ——-=1 2) S+ —=3;
! 1 _ 3. 40 40 _ o
) s T Y =b
1 1 5 44
) E+x+3_§’ 6) x—2+x+2_1’5'
3x+4  x—-2 x+2  x=2 13,
392 1) x—6  4x+3° 2) =2  x+2 6’
3) x+5 1 _ 1 ) X’ —2x=5 L1
x4+2  (x+D)(x+2) x40’ (x=3)(x=1)  x-3
5) xz_x:6_ 6) x? 2x:3

x+3  —3—x  x43° x—1  1-x  x—1

393. Hwmeer nu NeHCTBUTENbHBIE KOPHU YpaBHEHHE:

1) x*=5x*+7=0; 2) X" +3x*+2=07?
394. Ilpu Kxakux 3HAYEHHAX X PaBHbl 3HAUEHUS BBIPAKEHUU:
D x* -1 + = 2 x+1° 2) x+2 x-2 1 4—x* o
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395. 1) x'—5xt +4=0; 2) x*—8x*—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—-1)2=¢
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?—5x42)(x*?—5x—1)=28;
5) x(x+1)(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 lerolz,
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+ —3 .
2x—3 S5x+1 9 2x +1 2—5x 225
2
nEry T — s
X x"+1
[ 4

Pemnte ypaBHeHMe, 1m0g00paB COOTBETCTBYIONIYIO 3amery (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) NMpou3BelE€HUE BceX KOpHeH; 3)
CYMMY OTpHIIATEIbHBIX KOPHEN; 4) IPOU3BEICHUE TIOJI0KUTENBHBIX KOPHEH;
5) pa3HOCTh MEXTY HaUOOJIBIIIUM U HAUMEHBITUM KOPHAMH; 6) OTHOIIECHHUE
HarOOJIBIIETO MOJIOKHUTEIBHOTO KOPHS K HAUMEHBIIEMY TOJIOKUTETbHOMY
KOPHIO JUISl KaXJIO0TO W3 CIEAYIOMIMX YPaBHEHMIA:

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:

162

1) (x2—8)2+4(x2—8):5;
2) x*—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. PELIEHHE 3A1AY C IOMOLIbIO
KBA/IPATHBIX YPABHEHUU

Pemmm Heckonpko 3aad ¢ TMOMOIIBIO KBAJAPATHBIX YPaBHEHHI.

3angaua 1. B maxry OpomreH kaMeHb M 3BYK OT €ro yaapa ObUT ycibllIaH
criyets 9 cexynn. Ompenenure IyOWHY IIaXThI, CYATAsk CKOPOCTh 3BYKa PaBHOM
320 m/c, a yckopeHue CHibl TsokecTH g=10 m/c?.

/\ JInst HaxoxCHHUs [TyOHHBI MAXThI OCTATOYHO HAWTH BPEMS ! T1a/CHHS

2
KaMHs, TaK KakK I10 3aKOHY CBO6OI[HOFO nmaacHus FJIy6I/IHa IaxThbl paBHA %

[To ycnoButo g=10 m/c?. IloaTomy riyOWHA mMIaxThl paBHAa 5¢* METPOB.

C npyroil CTOpHBI, TyOMHY MIAXTHl MOXXKHO HAWTH, YMHOXKHB CKOPOCTb
3Byka 320 M/c Ha BpeMs ero pacrnpoCTpaHEHHs OT MOMEHTa yrnapa KaMmHsS 10
MOMEHTa KOTJa ObLT yCIBIIIaH 3ByK, TO €cTh Ha (9—1) cekyna. CienoBarenbHoO,
r1youHa maxtel paBHa 320 (9—¢) meTpam.

[IpupaBHuBas 1Ba HAWJCHHBIX BBIPAXKEHUS IS ITyOWHBI IAXTHI, MOJTy4aeM
ypaBHeHue 5t2=320(9—1). Pemum 310 ypaBHEHHE:

£ — 649 —1)=0,
4+ 64t —64-9=0.

Halinem KOpHM NOJIY4YEHHOIO KBaJpPaTHOTO YPABHEHHS:

f,=-32%£+322 4649 =32+ /3232 +18) =

= —324+/32:50 = =32 ++/16-100 = —32 + 40,
t,=8, t,=—72.

Tak kak BpEMA MaACHHUA KaMHA ITOJOXHUTCIBHO, TO =8 C,
CJ'ICI[OB&TGJ'IBHO, FJ'IY6I/IHa IIaxThbl paBHA:

5t =5-8" =320 wm.

Otrser: 320 M. A

Jagaua 2. ABToOyc-d3KCIpecc OTNpaBWIICS OT aBTOBOK3ayia B a’3poIopT,
Haxomsmuiicss Ha paccrosHun 40 kM. Yepe3 10 mumHYT Beien 3a aBTOOycom
BbIEXaJl maccaxup Ha Takch. CkopocTh Takcw Ha 20 KM/4 OOJBIIE CKOPOCTH
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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 Takch (x+20) km/d.
40 40
Bpewms ssrkenus aBro0yca paBHO —~ 9, a BPeMs JBWKCHHsS TakCH o
gacam. [lo ycrnoBuio 3amaud pa3HUIIA MEXIY BpeMEHEM [BM)XEHHs aBTOOyca

1
U Takcu paBHa 10 MHH, TO ecTb s = CrnenosarenbsHo,

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> +20x—4800=0.

Kopuu »sToro ypaBHeHWUS:
x, =60, x,= - 80.

[Ipu 3TuX 3HAYEHHUSAX X 3HAMEHATeNu JApoOel, BXOIAMIMX B ypaBHEHHE
(1), ne obpamarorcs B Hynb. Ilostomy x, =60 u x,=—80 SBIAIOTCS KOPHAMH
ypaBHeHus (1).

Tax kak ckopoCTh aBTOOYCa MOJOXKUTENbHA, TO YCIOBHUIO 33/1a4 YIOBJIETBOPSET
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 mepeneuaTKky pyKONUCH IepBas HaOOpIIMIA TPAaTUT
Ha 3 yaca MeHblIe, yeM Bropas. PaGoras oJHOBpEMEHHO, OHM 3aKOHUMIU
nepenevyaTky Bceid pykonucu 3a 6 yacoB 40 MuHyT. CKOJBKO BpPEMEHH
norpedoBanoch Obl KakJ0W M3 HUX Ha Mepernevyarky Bced pykonucu?

/A TlpumeM paGoTy 1o meperedarke Bceil PyKONHCH 3a eXMHHLY. I1ycTb
nepBasi HAOOPIIHUIIA 3aTPATUT 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
BBIIIOJIHSICT = 4acTh paboThl, a BTopas 3 d4acth. Paboras BMecte, OHH 3a

1 1

YacC BBIIIOJHAIOT ;+x+3 HacCTb pa6OTBI, a 3a 6 gacos 40 MHHYT, TO €CTb 3a

2
63 Yyaca, OHM BBINOJHSIOT BClO padoty. [lostomy

21 1
65(;+x+3)—1-

OTO ypaBHEHHE MOXXHO TEpenucarh Tak:

1 1 3
PRESTEETS 2)

YmHOoxas o6e ero vactu Ha 20x(x+3), moixydaem:
20(x +3) + 20x = 3x(x + 3),
40x + 60 = 3x* + 9x,
3x> —31x—60=0.
Kopuu 3TOr0 ypaBHEHHS:
x=12, 0 =—2.
[Ipu 2TUX 3HAYEHUAX X 3HAMEHATENH ApPoOEH, BXOAANIMX B ypaBHEHHUE
(2), ne obpamarorcs B Hynb. [lostomy x =12 n x, = —% ABIISIIOTCSL KOPHSAMH

ypaBHeHuUs (2).

Tak xak mo cmbicay 3agaun x>0, To x=12. CrnenoBaTenbHO, NepBast
HabopIuia 3aTpauynuBaeT Ha pabory 12 dacos, a Bropas 12 4 +3 y=15 4.
Oreer: 12 gacoB m 15 4vacos.

Ynpancnenun

402. Haiinure nBa MOCHEN0BATENbHBIX YHCIIA, MIPOU3BEACHUE KOTOPBIX PABHO:
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 HCUCTHLIX YHCJIa, €CJIN UX ITPOU3BCACHHUC

paBuo: 1) 255; 2) 399.

[Tepumerp mpsiMoyroibHHUKaA paBeH 1 M, a ero ruiomanap 4 nam’. Haiigure
JUIMHBI €T0 CTOPOH.

Can momanpio 2,45 ra obHeceH m3ropoabto anuHoM 630 m. Haiinure
JUIMHY W TIMPUHY Caja, €CIM OH MMEET MPSIMOYTOJbHYIO (GOopMy.

Paccrostnue B 400 kM ckopblii moesn mpomed Ha | dac ObicTpee
ToBapHOro. KakoBa CKOPOCTh KaKA0T0 MO€3/1a, €CIM CKOPOCTh TOBAPHOTO
noe3ga Ha 20 KM/4 MEHbIIE CKOPOCTH CKOPOro moe3zaa?

Temmoxon oTmpaBUIICAd BHU3 10 TEUEHHIO PEKM OT HpUCTaHU A 110
npucranu B. [locie noay4acoBoi CTOSHKM TEIJIOXO OTHpaBUIICS 00paTHO
U uepe3 8 4acoB IMOCIE OTIUIBITUS U3 A MpuUOBUI Ha Ty K€ IPUCTAHb.
KakoBa ckOpoCTh TEIUIOXO[A B CTOAYEH BOJIE, €CIU PACCTOSHHE MEKIY
npuctaisiMu 4 U B 36 KM, a CKOpOCTb TEUEHHUS PEKU 2 KM/4.

JIBe TpyMIBl CIENUATUCTOB, pabOTas OTHOBPEMEHHO HAJ MOHTAXXOM H
YCTaHOBKOM COBPEMEHHOTO MEAMIIMHCKOTO 000pYyH0BaHHUS, BBITOIHUIN
510 3amanue 3a 12 guel. CKOMBKO AHEH MOHAZOOMIIOCH OBl KaXXIOH
TpymIe Npu yCJIOBUH, YTO OHH pabOTanu M30JMPOBAHHO, €CIIM OIHA U3
rpyni BbIMoNHWAA 3a7anue Ha 10 nHeil ObicTpee, yem Bropas?

OT KBaJgpaTHOro JIMCTA *ECTH OTPE3ajd MOJOCKY MIMPUHOW 6 cM.
[Tnomanp ocraBmieiics yactu paBHa 135 cm?. Haiinmute mepBoHayalibHbIe
pa3Mepsl KBajpara.

[Lnomane mpsAMOYroJibHHOTO TpeyrojbHuka paBHa 180 cm?. Haiimute
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 BeJIOCHIENUCTa Oblla HAa 3 KM/4
OounbIiie ckopocTH apyroro. Haiiinte ckopocTu Kaskaoro BEJIOCUTIEUCTA.

JIBe cTpouTenpHble Opurajbl, paboTas BMECTe, MOCTPOMIN KOLIApY JUIs
osell 3a 6 nHell. CkonbKO JHEH MOTPeOOBaIOCh ObI Ui CTPOUTEIHCTBA
TaKOW jK€ KOIIapbl KaxkJIoW Opuraze OTIAENbHO, €CU TEepBOM Opurane
HYXHO OBUTO paboTaTh Ha 5 mHEW OONbIIE, YeM BTOPOW?
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@ Paznosxcume mHozounex

x* +2006x* +2005x + 2006

‘Nlo 5 HA MHOX@cumesu.

Ynpaswcnenua k cnaee Il

Pemnte ypaBHenue (413-415):

43, 1) X —12=0; 2) X -50=0;  3) ;¥ +2x=0;
4) 3x—%x2:O; 5) x> —48=0; 6) ZX—%xzzo-
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 pemas ypaBHEHHUE, ONpPEACIUTE, CKOJBKO JECUCTBUTEIbHBIX KOpHEH
OHO MMEET:
1) x> —5x4+6=0; 2) 5x° +7x—8=0;
3) 25x° —10x+1=0;  4) 9x* +30x+25=0.
417. Pa3noxure KBaJApaTHbIA TPEXUJIEH HA MHOXKUTEIIH:
1) x* +12x+30; 2) x> —10x +16; 3) 2x° +x—1;
4) 2x* —3x—2; 5) x* +8x+7; 6) 2x> —3x+1.
418. Coxkpatute apoOb:
1 29 2) O H4x® Hax 3) 16x> —24x+49
X3’ x+2 4x* +5x—6
gy 250710041 5) X225 6) X2 45x+6
5x—14x-3 "~ x—5 " x+3
[
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419.

420.

421.

422.

423.

Pemnre ypaBnenue (419-420):

1) x*—9x*+20=0;
3) 2x* —5x*42=0;

2) x*—11x* +18=0;
4) 5x* —16x*+3=0.

3 3 X 2+x 5—x
) >~ 422 . 2 =
) x—2 T x  x=2’ ) 2 43x x+3 x
y+3 | 6—y _ y+5, y+4 y 4
3) 2 + > ) 4) + - .
yo-y 1=yt vty y=4  4-y y+2

Cxopocth Bepronera Mu-6 paBHa 300 km/4. Paccrosuue B 224 kM Bep-
TOJIET MPOJIETENl JBaXKIbl: OJWH pa3 — IO BETPY, APYrod pa3z — MPOTHUB
BeTpa. Omnpenenure CKOPOCTh BETpa, €CJIM Ha IMOJET MPOTUB BETpa Bep-
TOJIET 3aTpaTuil Ha 6 MHUHYT OOJblIe, YeM Ha IOJIET MO BETPY.

CKopoCTh BeNmOCHUIIENUCTa MEPBYIO MOJOBUHY NMyTH Obuta Ha 3 KM/4
Oosbllle, YeM ero CKOpOCTh BO BTOpPOH mojoBuHe myTH. C Kakoil cKopo-
CTBHIO BEJIOCHUIIEUCT IMpoexXajl BTOPYIO MOJIOBUHY MYTH, €CIU BECh MYTh
B 90 kM oH mpeononen 3a 5,5 4?

Ha mocanke nepeBbeB pabotanu ne Opuraawl. [lepBas Opurama exe-
nHeBHO BeIcakuBana Ha 400 nepeBbeB OOJIbIIIE, YeM BTOpas, W Mmocaauia
2700 nepeBbeB. Bropas Opurama paborana Ha 2 aHA Oonblie MEPBOM
u nocaauna 2500 nmepeBbeB. Ckonbko NIHeW paborana Ha mocaake Je-
peBbeB Kaxknaas Opurana?
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. Pemnre ypaBHeHue:

ITPOBEPH CEBA!

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-
CUIIE/INCTA, €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) = R
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 KBAJpPaTHOC ypaBHEHHE:
ax*+bx+c=0 ecnu:

1) 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:
) 12x+4  3x—2  2x+43
X 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. dupma B ompeAeNeHHbIN CpPOK JoikHa BeIMycTHTh 5 400 map oOyBw.
dakTuuecku OHa BbIMyckajla B JeHb Ha 30 map oOyBu Ooiblie, yem
npeanonarajioch, W BBIMOJHWIA 3aka3 Ha 9 NHEW paHblie cpoka. 3a

CKOJBKO JHEHW OBbLI BBINOJIHEH 3aKa3?

431. JlBa TypucTa Ha BEJIOCHUIIE/aX BbIEXaJlM OJAHOBPEMEHHO U3 cena A u
HANpPaBUIUCh Pa3HBIMH Joporamu B ceno B. IlepBbiid nomxkeH ObLl
npoexatb 30 kM, a Bropoi 20 kM. CKOpOCTh JABUKEHHUS TIEPBOTO TYPUCTA
Obta Ha 3 KM/4 Ooiblne CKOpPOCTH BTOporo. OmHAKO BTOPOM TYpUCT
npubbl1 B ceno B Ha 20 mMuHyT paHblie nepBoro. CKOJIbKO BpeMEHH
ObLT B JIopore KaxIblid TYpuUCT?

432. ]IBe Opurampl pabouMx 3aKOHYMIM PEMOHT ydacTKa MOpord 3a 4 dgaca.
Ecnu Ob1 cHayama onHa M3 HUX OTPEMOHTHpOBAJIa MOJOBHUHY BCETO
y4yacTka, a 3aTeM JApyras — OCTaBIIYIOCS 4YacTh, TO BECh PEMOHT ObLI
OBl 3aKOHYEH 3a 9 yacoB. 3a CKOJIBKO BPEMEHM Kaxiaas Opurama 1o
OTJIETBHOCTH MOTJIa Obl OTPEMOHTUPOBATH BECH YHACTOK?

TecTtoBble 3agaHug K raase III

1. Pemmmre ypaBHeHue: x*=64.

A) x, ==%8; C) x=-38;
B) x=8; D) x=32.
2. Pemmmre ypaBHenue: x’—11=0.
A) x=+1I; C) x=—v1I;
11
B) x, =411, D) =
3. Pemnte ypaBHeHue: 3x2=48
A) x=4; C) x,=%4
B) x=-4; D) x=8
4. Pemmrte ypaBHEHHue: x*=5x
A) ; C) x=0;
B) x=2.5; D) x,=0, x,=
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5. Pemmre ypaBHenue: x’+9x=0.

A) x,=0, x,=9; ©) x1’2=9;
B) x ,=+3; D) x,=9, x,=0.
6. Pemure kBagpaTHoe ypaBHeHue: x>+x—6=0.
A) x, =3, x,=2; O X ,=+ 6;
B) x,=3, x,=2; D) x,=-2; x,=-3.

7. Pemute KkBaapaTHOe ypaBHeHue: x*+7x+6=0.

A) x,=Lx,=-1; C) x,=—7,x,=—6;

B) x,=—6,x,=—1; D) x,=—1Lx,=-5.
8. Pemmmre kBamparHoe ypaBHeHHe: x2+x+1=0.

A) XIZO,XZZI; C) o;

B) xl,2:?; D) x, =%v-3.

9. Pemnre KBampaTHOE ypaBHEHHUE: x?=T7x+10=0.
A) x,=-2,x,=2; C) x,=5,x,=1,
B) x,=—5,x,=2; D) x,=2,x,=35.

10. Pemmute kBajgpatHoe ypaBHeHHE: 6x*—5x+1=0.

1 1 1

A) N =% =) ) N =X, =
1. . _l

B) X = g, D) X = 3

11. Pemure xBamparHoe ypaBHeHue: 12x*+7x+1=0.

1 1 1 1
A) )Cl:g,xzzz; C) XIZE,.X'2:—Z;
1 1 1
B) N =N =g D) X=-.
12. Pemure ypaBuenue: x* —5x* +4—=0.
A) -x1’2 ::t49 X3’4 :l, C) Xlzl, x2=4;
B) x,=*Lx;,=+2; D) x, ==l
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13. Pemnte ypaHerme: x' —4x° —5=0.
A) x,= —\/g, Xy = I; B) x,= 5; C) X,= i\/g; D) 9.

14. Tlyte 60 kM OZWH BEIOCHUIIEAMCT Tpoexan Ha | gac OwICTpee BTOPOTO.
Haiinure ckopocTh KaXJIOTO BEJIOCHUIETUCTa, €CIH CKOPOCTb OJHOTO U3
HUX ObUTa Ha 5 KM/4 MEHBIIE BTOPOTO.

A) 20 km/4, 25 xMm/ug; B) 10 km/4, 15 xm/4;
C) 15 km/g, 20 xm/ug; D) 12 km/a, 17 xm/4.

x HUcrTopuueckue 3agaum

Pemnrte ypaBHeHuMs u3 Tpakrtara an-Xopesmu ,,An-mxadp Baj-mykabama“
(1-31):

1. x2+10x=39. 2. x*+5x=24.
3. x?+10x=56. 4. x*+(10—x)*=58.
5. (f+1)(§+1):20. 6. 4x(10—x)=x>.
7. 22 =100 8. x2+21=10x.
9. 3x+4=x2. 10. g %—x—}—24
n 0>, « H1 12. 100+x2-20x=81x.
X 10—x 6

13. 30x=100+x2. 14. 4x - 5x=2x2+36.

ro1r 1 2 _
15. T s 16. \x*—x +x=2.
17. 132=x2=152—(14—x)2. 18. (10—x)*—x>=40.
19. (10—x)*+x*>+(10—x)—x=54.
20. % X 1 5x=50. 21. x2+20=12x.

—X

22. (% )( )—x+13. 23, xz—l—x:%.
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3
2
2. 2.1 =1, 27, XAy
35 3
2 2.2 31
28. (x*—3x)*=x". 29. = —x"==x
55 5
x+y =10,
— )2
30. 10x=(10—x) 31 =21
3aoaua A6y Kamuna. Pemmrte ypaBHEHHE:
X 4 10—x _ \/g .

10—x X
3aoaua Eexnuoa. Pemmute ypaBuenue (1-x):x=x:1.
3aoaua u3 6aguUNOHCKUX KAUHONUCHBIX MAOTUYEK:
CymMa miomaned ABYX KBaJpaTOB paBHa 25%. CropoHa BTOpOrO
KBajpaTa Ha 5 eauHUIl OOJbIIe % CTOpPOHBI TepBoro kBazapara. Haimgute

CTOPOHBI KBaJPaToB.
3aoaua Omapa Xaiisama (1048-1131).

1 1 1

Pemmire ypaBHeHue — +2-—=1-.

X X 4

Memoo pewenusn keadpamnvix ypaenenuil an-Xopemu.

PaccmoTpum 3amady M3 Tpakrara an-Xope3mu ,,An-1xabp Ban-mykabama‘:
,»ECIM K KBaapaTy HEKOTOPOTo 4uciia MpUOaBUTH YIECATEPEHHOE YHCIIO, TO
NOJXY4YUTCs TPUALATh AEBATH . UTOOBI pemnTh 3Ty 3aqayy HYXKHO PEIIUTh
(B COBpeMeHHBIX 0003HaueHHsX) ypaBHeHue x>+ 10x =39. An-Xope3mu Tak
OIMCBIBAET PELICHHE 3TOr0 ypaBHEHHMS: ,,1) pas3jienu 4Yucio KOpHEW Ha JiBa
(10:2=15); 2) yMHOXB €r0 Ha paBHOE (YHCIO), TOJYYUTCS JABAAIATH TISTH
(5 - 5=25); 3) npubaBb ero K TPUILATH JIEBATH, MOTYUUTCS MIECTHAECAT YETHIPE

(25 +39=064); 4) u3BIEKN W3 HETO KOPEHb, MONYUHTCS BOCEMb (/64 =38) ;
5) BBIUTH W3 HErO IMOJOBHHY 4YHCIa KOpPHEH, TO €CThb MTh, OCTAHETCS TPHU
(8=5=3). D10 uyncno u OymeT WCKOMBIM KBaJPATHBIM KOPHEM®.
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B coBpemenHo#l 3anmucu pemieHue an-Xope3MH MOXHO KpaTrKko 3amucarb

TaK:
2
x:,/[lzo] +39 10— 25139 - 5=64 ~5=8-5=3.

OrBeT: x=3.

(An-Xope3MHu He paccMaTpuBaeT BTOPOH KopeHb x =— 13.)

B tpakrare ,,An-mxabp Ban-mykabana™ MpUBEICH TaKKe reOMETPUUYESCKHH
METOJl pelIeHuss 3TOro ypaBHeHHUs (puc. 38). DTo cieaywoIuid MeTo.n:
Paccmotpum kBazipat co ctopoHo# x (Tomaaeio x?). CTpouM Ha ero CTOpoHax
4 mpsAMOYTOJbHUKA IIUPUHOMN 10 [TocTpoennass ¢urypa cCOOTBETCTBYET
BeIpakeHuto x*+ 10x. , JlomoaHum* 3Ty ¢Gurypy no KBajapara co CTOPOHOM
(x +5), T0 ectp mo6aBUM B ,BepIIMHBI QHUTYpHl 4 KBajapaTra cO CTOPOHOMU

?. [TonyuyenHas gurypa COOTBETCTBYET BBIPaKEHHIO x? +10x+25= (x + 5)2 .

Ho, Ttak kak mo ycnoBuio x° +10x =39, To miomaas OOJBIIOTO KBajapaTa
2
paBHa 39+4-[1f] = 64. CnenoBatenbho, (x + 5)*= 64, orkyma x+5=8 u

x=3. Utak, an-Xope3mMu NpH pEelIEHUH KBAaJPaTHOTO YPaBHEHHS NPUMEHSET
reOMETPUYECKUI METOJ Pa3jlokKEeHUsl MOJHOTO KBaapara. Merton an-Xope3mu
ISl ypaBHEHHs X’ + pX = ¢ MOXHO 3amucarh CIEAYIOIUM 00pa3oMm:

T P25 25
i —X i ' '
----- ) 4 |----- H 4 4 :
' 10 10 !
p —X —x
P4 4
: 10 ! : :
I 2 =
A ! to4 4

Puc. 38.
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OTKYy/a:

|| HUcTopuueckue cBeaeHUs

Aby Abnynna Myxamman ubH Myca an-Xope3mu (783—850) oxun wu3
BEJIMKUX YUYEHBIX CpeiiHeBeKOBbsi. OH B cBOeM couMHeHHHM ,,KHura an-mxadp
BaJ-MyKabana“ 3aJI0)KUJ OCHOBBI aireOpbl. Apabckas pyKONUCh KHUTH aj-
Xopesmu, nepenucanHas B 1342 roay, coxpanuiack B bomyienckoit Oubanorexe
Oxcdopackoro yHuBepcuteTa. An-Xope3Mu Tak TOBOPUT O LENAX HAMUCaHUA
CBOCH KHHUTH: ,,... s HamUcal KHUTY, B KOTOPOH pPacCMOTPEHBI MPOCTHIE U
CIIO)KHBIE apu(MeTHUECKUe 3aauu, TaK KaK PelICHuE TaKUX 3a1a4 HeoOXOIuMO
JTIOASM TIPH pasjiefie HacleICTBa M MMYILECTBAa, COCTABICHUM 3aBELIaHUs, B
IOPUAMYECKUX BOMPOCAX, B TOProBJ€ M BCEBO3MOXHBIX KOHTAKTaX, a TaKxkKe
IpU pasjiesie 3eMeIbHBIX YTOAWH, MPOKIAaAbIBAHUNA OPOCHUTEIbHBIX KaHAJIOB, B
MHXKEHEPHOM JleJie ¥ TOMY HOAOOHBIX Bemax. B anreOpe mpuxogurcs UMeETh
JeJI0 C ,,BeIMYMHAMHU TPEX POJOBY, — NHUIIET aj-Xope3MHU. DTO KOPHHU
(HEeW3BECTHOE YKCIIO X), KBAPaThl (x?) ¥ OOBIYHBIC YKCITa (CBOOOIHBIC UICHBI).

An-Xope3Mu u3ydas COOTHOIIEHUS MEXAY 3TUMH TPeMsl POJaMu BEJMYHH.
OH nenun ypaBHEHUS Ha CIIEAYIOIIUE KIIACCh:

1) ax*=bx—xBajgpaTbl PaBHBI KOPHSIM;

2) ax*=c—KBaJparbl PaBHBI YHCIY;

3) bx=c—KopHHU paBHBI YHCIY;

4) ax*+bx=c—KBaapaTel ¥ KOPHU PaBHBI YHCIY;

5) ax*+c¢=bx—KBaJIpaThl ¥ YKCIO PAaBHBI KOPHSIM;

6) bx+c=ax’—KOPHH W YHCIIO PaBHBI KBajapaTaMm.

B cBoem Tpakrare an-Xope3Mu npeanaraeT reoMeTpudecKue MeTObl IS
pewieHust ypaBHeHuil suga 4), 5), 6). Meronamu anreOpbl yueHbI TPUBOJIUT
n00oe ypaBHEHHE K OAHOMY M3 IIECTH BMJOB YpaBHEHHH, MPHUBEIECHHBIX

BBIIIIC.
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HpaKanecmle H MCKIPEAMETHBIC 3ada4uM

433. 1) B xomomer; 6pomieH kKaMeHb. 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 YCKOpEeHHE CBOOOIAHOTO

najeHus paBHbIM g~ 10 m/c.

2) Yepes CKOJBKO CEKYH] CTpela, BBIMYIIEHHas co ckopocThio 300 m/c,
okaxkercst Ha Bbicote 2500 M Hax 3emuieir? (CompoTHBIEHHE BO3/ayXa
HE YYHTHIBATBH).

2

t
A 1) Kamenp yman Ha 1HO 3a  MUHYT W TIPEOIOIET PACCTOSTHUE § = gT .

3BYK CO JIHa KoJoAla ObLT ychbllaH 4yepe3 (4—f) CekyHH, Mmpoias
2
paccrosiaue 330(4—1) m. % =330(4 —t). U3 51010 ypaBHEHHS MOIydaeM

1=3,18¢c; 4—1=0,22¢; §~330-0,22=72,6(M). OTBeT: =~72,6M.
2) Yepes t cexyHH Teno oka3anoch Ha Bbicote 300 ¢ M Haj 3emiieid.

2
300t—%:2500 umi > — 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 criupra. B

176

HepBBIl COCYN JOBEPXY JOIUIN BOLY M JOJIHIM 3TUM PAaCTBOPOM JOBEPXY
BTOpO#l cocyn. 3arem 12 ;1 pacTBopa M3 BTOPOrO COCY/Aa NEPEUIN B
nepBeiii. [lociie 3TOro okaszanaock, 4TO BO BTOPOM COCYyA€ CHHPTa Ha 2
71 MeHble, yeM B mepBoM. CKOJbKO cmupTa OBUIO B KaXJIOM COCYHE
NEPBOHAYAIIEHO?

A [lycth mepBoHauanbHO B MEPBOM COCYIE OBUIO X 7 COUPTA, TOTAA BO
BTOpoM (30 —x) 7 cniupra. 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 COCyH€ HUMCCTCA X 1 ,,IIyCTOI'O MCCTa“), TOrJa BO BTOPOM

2
X X

cocyne UMeeTest 3, % = 35 4 cmupra u BMecte ¢ (30-x) s momydaewm,




2
X

9T0 B HeM Bcero |30 —x +E 2 cnupTa. Toraa comepikaHue CIHUPTa BO

2. Korma u3 BTOporo

2
BTOPOM COCY/IE 30—x—|—)3LO ;30:1_3"0+[3’z)

cocyla B MEpBbIM mepenwnu 12 .7, To B 3TOM PacTBOpPE 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
=121 {x
COCyZIE€ BCETO + 30 T30

BTOPOIo coCynaa B HepBBIﬁ IEpCInIn 12 1 pacTtBOpa, TO B HCM OCTAJIOCh

18 1 pactBOpa, B KoTOpoM 18- 1- >4

2
mupta. Il JIOBU
30 30] 2 cnupta. [lo ycrosuto

3aJa4u 3TO Ha 21 MCHbBIIC, YCM B IICPBOM, IOJYy4acM YpPaBHCHUC!:

X

2
18- |1— 2 4| & % [ ] , OTKyZIa

30 +2= x—— +12|1—

2

6- 1—+[ +2=x-1 . maxowen, x* —30x+200=0.

30
Oteer: 20 71 10 7. A

435. Haiigure Takoe 4eThIPEX3HAYHOE YUCIIO, B KOTOPOM PaBHBI LHU(PHI THICAY

H JCCATKOB, YHCJIO COTCH Ha 1 Oonblie umcia CAWHUI], © KPOMC TOrIO,
HCKOMOC YHUCIIO ABJIACTCA MOJHBIM KBaApaTOM MCJIOro 4YucCJIaA.

(YkasaHue: TpuXomuM K ypaBHeHuio x° =1010a +1015+100, rme
x* — MCKOMOE YHCJIO, d — YHCJIO THICAY, b — YHCIIO €IWHUI).

436. Cocyn HanoJIHEH KUCA0TOM. V3 Hero BBUIMIAM 2 1 KMCIOTHI M JOJIWIHA 2

J1 BOJbI. 3aT€M BBUIAIMU 2 71 PacTBOpa U OMATh HAJIWIM 2 7 BOABI. 3aTeM
eIle pa3 BBUIMJIM 2 /1 pPacTBOpa M OMATH HAIWIW 2 7 BOABL. B pesynprare
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 BbUIMIIM 2 1 KUCIOTHI U HAJIMJIH

2 1 Boawl. 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 KHCAOTHI. JIo TOTO Kak JOAWMIM 2 7 BOABI, KHCIOTA

2
(v-2)
3aHUMana > 4acTb cocyna. [locne 3-ro pasa (ewme pa3 BbUIMIM 2
1%
3

4acCTb

1%

Jl pacTBOpa, HO €Ie HE TOJMIM BOIY) KHUCJIOTa 3aHUMala [

cocyna. Takum oOpaszom, comepkaHHe KHUCIOTHI B COCYIE v.[v_z
1%

, a

3
-2
BOJIbI v[vv] +3. TMomy4aeM creayromiee ypaBHEHHUE:

[v—2 3
v.
V

+v- [v 2] +3=v, 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 KUCTOTBI M 3,5 Jl BOJIBI. A

42

CnemoBaTelpHO V-

N3 cena A B ceno B Beiexan rpy3oBuk. Uepe3 yac u3 cena 4 B TOM
K€ HalpaBJICHUU BbIEXall aBTOMOOWJIb W MPHOBLT B B OJHOBPEMEHHO C
rpy30BUKOM. Eciy OBl 3T MalIWHBI BbIEXall OTHOBPEMEHHO HABCTPEUY
ApYT ApYry u3 cen A U B, TO OHM BCTPETHIUCH ObI B MyTH uepe3 |
yac 12 muHyT. CKONBKO BPEMEHU HYKHO TPy30BHKY Ha MyTb U3 A B B?

JBe Opurazel pabounx pasrpyxanu Barod. Cymma BpeMeHH Ha pasrpysKy
BaroHa TOJIbKO MepBOW OpUrazoil 1 BpeMeHM Ha pasrpy3Ky TOTO e Ipy3a
TOJILKO BTOPOM Opuramoil paBHa 12 wacam. A pa3HOCTh ITHX BpEMEH
cocraBisieT 45% BpeMeHH, KOTOpoe MOTpaTuin Obl 00e Opuraabl, padoTas
onHOBpeMeHHO. CKOJBbKO BpeMEHHU MoTpeldyeTcsl Kaxaoi Opuraae s
pasrpy3ku, eciv oHHM OyayT paboTaTh OTAEIHHO?

A Tlycts mepBas Opuraga pasrpykaeT 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 BBITIOIHSIIOT |—+—| 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 Opurazaa
paboTaeT MeajeHHee, TO e€cTh x > y. Torma mo ycioBUIO (X —y) HacoB

1
coctaBiaoT 45% ot T T 4Yacos:
Xy
45  xy
100 x+y°

X—y=

[ToncraBuB B 3TO ypaBHEHHE BMECTO ) 3HayeHUE y=12 —Xx, HoIydyuMm
KBa/IpaTHOE ypaBHEHHE OTHOCHUTEIBHO X:

x—12+x= % . x<1122x> )
oTkyza, 3x% +124x—960=0.
X =—48, x, = 20 - KOpHHM 3TOro ypaBHeHusd. [lo cMbiciny 3agaun x > 0.
CnenoBarenbHO, .
x= ? = 6% (),

2 1
y—l2—x—12—6§—5§ (9).
OrBerT: 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 MallHhHa. 3a CKOJBKO [[Heﬁ MOXCT

cobpaTh ypoxkail Kaxaas MaliuHa, padoras OTIeNbHO?

I[Ba MacCTCpa IOJYUYMJIMU 3aKa3 Ha BBIIIOJIHCHHUC HCKOTOPOI'O 3aJlaHH:A.
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CHauvana 1 yac pabortan mepBbIii MacTep, 3areM 4 yaca pabortanu o0a

MacTepa OJHOBpEeMEHHO, W OblI0 BhIMONHEHO 40% 3aka3a. 3a CKOJBKO
BPEMEHH MOXKET BBITIOJHUTH 3aKa3 KaXkblii MacTep B OTAEITHHOCTH, €CIH
U1 ATOTO MEpPBOMY MacTepy morpelyercst Ha 5 yacoB 0oJbllie BpEeMEHH,
4eM BTOpoMY?

441. Tloe3n, cnenyrommii U3 ropoaa A B ropoa B, ocranaBnuajics Ha 20 MUHYT

442.

Ha 3ToM myTH. [lociie 0CTaHOBKM, MAITMHUCT YBETUUUII IEPBOHAYATILHYIO
CKOpOCTb Toe3/1a Ha 12 kM/4, 4ToObl MPUOBITH B TOPOI B MO pacHUCaHMIO.
Haiinute nepBoHa4aqbHYI0 CKOPOCTh MO€3/1a, €CIHM PACCTOSIHUE MEXKIY
roponamu A u B paBHO 240 kM.

JlBa TpakTopa pa3HOl MOLIHOCTH, paboTas BMecTe, 3a 3 JHS BCHaxaiu

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 OMO3/1aTh, OH JAOJKEH OBUT YBEIMYUTH CKOPOCTh
Ha 2 kM/4. KakoBa Obula mepBOHauyaibHas CKOPOCTH moe3na?

A I1-1 cnocob. TlycTh Ha BECh IyTh OTBOAMIOCH X 4YacOB; MOJOBHHY

840
NyTH TOE3]] €Xall CO CKOPOCTbIO —— KM/4; a BTOPYIO TOJIOBUHY CO
X

(840+2) ) 420 210x
CKOPOCTBIO X KM/Y 3a @4_2 = 4204x
X

IIYTU OH IIpocxXasl 3a f qacoB HO CJIOBHUIO 210x — * 1
% b 2 ' y 204x 2 2°

qacoB. [lepByto nonoBuHy

Pemus

ypaBHeHUE, noinydyuMm x=21(4).

2-u cnoco6. IlycTh mepBOHadalnbHasi CKOPOCTH MOE€3/aa X KM/d,

420

nocinenyromas (x + 2) km/4, 420 kM moe3q mpoluesa 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, monydyuM x=40Km/4; Ha BeCh MYyTh MOE€3] MOHKEH OBLI
840
NOTPATUTh E:21 qac.

3-1i cnoco6. lloe3n mepBy TOJOBMHY IMYTH TPOLIEN 32 X YacoB, a

1 o
BTOPYIO 3a [x_Z 4acCoB. CKOpOCTB moe3aa Ha NCpPBOU IMOJIOBUHC IIYTHU

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, HGKOTOpOG YUCJIO paBHO HMPOU3BCACHUIO TPECX MOCICA0BATCIBbHBIX HCIIbIX
YHCCII. C}’MMa YUCCJI, MOJYUYCHHBIX OCJICHUCM 3TOI0 4YHCJIAa Ha KaXI0€C
N3 MOCJICAOBATCIBbHBIX YHCCII, PaBHA 74. Haﬁ):[HTe 9TO YHCJIO.

445. Cymma 4uclia CTOPOH M YHCJia JMaroHajedl BBITYKIOr0 MHOTOYTOJbHUKA
paBHa 15. Haiigute 4mMcio CTOPOH MHOTOYTOJIbHHKA.

446. MoryT 1 JUIMHBI CTOPOH TNPSIMOYTOJIBHOTO TPEYTOJIbHUKA BBIPAXKaThCs: a)
NOCJIE0BaTENbHBIMU HATYPAIbHBIMU YHMCIaMHU; b) TOCIEN0BaTEIbHBIMU
YETHBIMH HaTYpaJbHbIMU YHMCIAMHU; C) MOCIEJ0BATEIbHBIMU HEUYETHBIMU
HaTypaJbHBIMH YUCIIAMU?

/A a) TIycTh CTOPOHBI PaBHBI IIEIBIM MOCIEN0BATENBHBIM YHCIaM: X, X + 1,
x+2. Torma x ux+ 1 karetsl, a (x +2) runorenysa, u x>+ (x+ 1) = (x + 2)*

orkyna x =3 wim x = -1 (x =—-1 <0 He yIOBIETBOPSET CMBICTY
3amaun). x =3; x+1=4; x +2=5. JINIMHBI CTOPOH TPSIMOYTOIBHOTO
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 paBHbl: 6, 8, 10; ¢) mycTs CTOPOHBI paBHBI LENBIM

HEYCTHBIM IOCJIENOBaTeIbHBIM umciaam: 2x +1; 2x+3; 2x+5. Torma
5 3

(2x+1)2+(2x—i—3)2:(2x—l—5)2;x:E unm X =-—c- Ho x He
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447.

448.

182

ABJISIETCA HaTypaJbHbIM 4uciaoM. Clie1oBaTelbHO, HE CYLIECTBYET
OpSIMOYTOJIBHOTO TPEYroJbHUKA, CTOPOHBI KOTOPOTO PaBHBI IEJIBIM
HEYETHBIM TOCIIEI0BATEIbHBIM YUCIIAM.

Onun u3 pacrBopoB coxepxxkut 800 r conm, a apyroir 600 r. U3 aByx
pactBopoB noxy4ywin 10 kr HoBoro pactBopa. CKOJIBKO KHJIOIPaMMOB
Ka)XJI0TO pacTBopa ObLIO, €CJIU MPOIEHTHOE COIEPKAHUE COU B TIEPBOM
pactBope Ha 10 Gosble MPOLUEHTHOTO COAEPKAHHS BTOPOTO pacTBopa?

/A Ecinu macca 1epBOro pactsopa x Kr, To Broporo — (10-x) kr.

0,8100 80
[IpoueHTHOE coOaepKaHUE COJIUM B IMEPBOM pPacTBOpE =
0,6-100 60
IIPOLOCHTOB, 4 BO BTOPOM — 10 = 10 ITPOLCHTOB. HO YCJIOBHUTIO
—x —Xx
3aa49U:
80 60
— = =10.
x 10—x

PemnB 310 ypaBHeHue, moayuum: x =20 wm x =4. Ho mo ycnosuro
3amaun x < 10, mosaromy octaercs kopeHb x =4. 10— x =10 -4 =6.

OTBeT: Macca IEpBOro pacTBOpa 4 KI, MacCa BTOPOIo pacTBopa 6 KI.

[Iposeprka omeema. 800 T conum B 4 Kr pacTBOpa COCTaBIAIOT

0,8:100% 0,6:100%

c =10%:

=20 %, 600 T conu B 6 Kr pacrtBopa —
20%—10%=10%.A

Nmerorcs nBa kycka metamia: maccod 800 r u 880 r. O6bEM mepBoro
kycka Ha 10 cM® meHbiie o0béma BTOporo. Haitnmurte ymenbHBIN Bec
Ka)XJJOTO KyCcKa MeTajula, €Cli YAEJIbHBIH BeC MEpPBOro Kycka Ha
1 r/cM® GoJblie ymeNbHOTO Beca BTOPOTO.

A\ Tlycth yuenbHBIH BEC BTOPOro Kycka Mertaimia — d r/cM®, a yueabHbIi

880
Bec nepBoro kycka — (d + 1) r/cm®. Torma o0beM mepBoro Kycka cM?,

858
a BTOPOTO — —-— CM’. [To ycnoBuio 3amaym:

880 10-%% w542 +16d —429=0,
d—+1 d




d="7,8 unu d=-11 (e paccmarpuBaeM, Tak kak d=-11<0).

OTBeT: ynenpHBIH BeCc BTOPOro Kycka 7,8 T/cM’, a ymenbHBIH Bec
nepBoro kycka 7,8 +1=8,8 (r/cm?).

880
[Iposepra omeema. OObEM TEPBOTO KyCKa gzloo (cMm?), a BTOpOTO

85

- PE=110(ew); 110 ew -100ew=10cw’. A

449. B aByx cocynax HaxOAMTCS BoJa C pa3HOCThi0 Macc B | kr. Bome B
cocynax npuaany no 88 kanopuid teruia. Haliaure Maccy BOIbI B KaXI0M
cocyje, eciii BoJa B cocy/e ¢ Oonblieil Maccoil o CPaBHEHUIO C BOAOM

4
B JPYrOM cOCyJe Harpeinach Ha s TIpajyca MEHBIIE.

Al) ITycte macca Boabl x kr u (x+1) kr. Boga ¢ MeHbmiel maccoii

88 . o
Harpenach Ha — TPajycoB, a Bojia ¢ OOMNbIIeH Maccol Ha TPamycoB.
X

x+1
4
Tak kak Pa3HOCTb MCXKAY OTUMH BCJIIMYMHAMH pPABHA g, TO IOJYYHUM

ypaBHEHUE:

88 88

X x+1

4
.

PemuB 510 ypaBHenue, Hainem: x =10 wimn x=-11. Ho x=-11 <0 ne
Y/IOBJIETBOPSET YCIOBHIO 3a]lauM.

Otrsetr: 10 xr u 11 1.

[Iposepra omeema. 10 Kr BozbI MPH MOBBIIIEHUH TEIUIa HA 88 Harpesnach

Ha % = 8,8 rpaxycos, 11 BombI Mpy MOBBIIEHNN TeIUIa HAa 88 Harpenach

4
Ha % =8 rpamycos. 8,8—8=0,8=—(rpaxycos). A
5
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450.

PaccTossnue mexnay ropogamu A U B 1O KeNe3HOW OPOTe PaBHO
66 kM, a o BogHoMmy nytu 80,5 k. Iloe3n, BelexaBmuil U3 ropopa A
Ha 4 yaca mo3xe Kartepa, MpuObUT B ropoq B Ha 15 MHHYT paHblie.
Halinute ckopocTu moe3ga W KaTepa, €CIM CKOPOCTb MOe€37a Ha
30 xm/4 Oosbllle CKOPOCTH KaTepa.

A TlycTh O3/ MPOXOJUT 3a Yac X KM, TOTJa KaTep 3a 4ac MPOXOJIHUT

66 80,5
(x—30) xm. IToe3n HaxomuTCcs B MyTH — 4YacoB, a Karep
X

qacoB.
X —

1 17
4 yaca + 15 muHyr=4-4yaca =—d4aca. [lo ycrnoButo 3agaqu:
4 4

80,5 66 17

x—30 «x 4

PemB 3T0 ypaBHEHHE, MOMYYHM CIEAYIOMIUI OTBET: CKOPOCTH MOe3/a
44 xwm/4, ckopocTh katepa 14 km/d.

80,5
IIposepra omeema. Karep npoxoxut 80,5 kM 3a

3
=5~ w4Jacos, a
4

66 1 3 1 1
noe3s; mpoxoauT 66 kM 3a — =1— wyaca. Torma 5= —-1-=4—. A
44 2 4 2 4

451. JlBa TpakTOopa pa3HOM MOLIHOCTH, paboTas BMecTe, 3a 4 nHS 0OpaboTanu

184

2

3 9acTH TOCEBHOM IIIOmaau. 3a CKOJbKO JHEH oOpaboTaeT BCIO
MOCEBHYIO TJIOMAAb KaXKAbIi TaKTOp, paboTas OTIENbHO, €CIIH M3BECTHO,
4TO MEPBBIA TPAKTOp 3TO CAeTaeT Ha 5 IHel OwicTpee BTOPOro?

A 1-it cnoco6. Tlpumem Bcilo pabotry 3a eaununy. IIycTbh BTOpOM
TpakTop oOpabarbiBaeT 3emito 3a x ngHeidl. Torma mepBwidd, paboTas

oTAeNbHO, oOpabareiBaeT 3eMito 3a x—5 nmHed. [lepBeid TpakTop 3a

1 1
4acTh IUIONIATH, BTOPOM — — dHacTh, o0a
X

1 nen» oOpabaTwiBaeT

2 1
TpakTopa BMecTe 00paboTaioT —:4=— 4YacTh MJIOMIA]IH.
3 6

1 1 1
+— wm —
X — X 6

O0a Tpakropa, paboTas OXHOBpEeMEHHO, 00paboTaroT

4acCThb ILIOLIAJIH. CHGI[OB&TGHBHOI




x—5 x 6
x=15 umu x=2 — kopHu 3TOro ypaBHeHus. Ho, mo ycrnoButo x>35.

1 1 1
_|_

[losTomMy x,=2 HE ABIAETCS OTBETOM 3a/aYM.
2-11 cnocob. Oba TpakTopa, paboTas OJHOBPEMEHHO 00padaThIBAIOT BCE

2
noJe 3a 4: 3 6 nmeit. Ecmu BTOpo#l TpakTop, paboTas caMOCTOSTEIBHO,

obOpaboraeT moisie 3a x IHEH, To OH 3a | neHb oOpabaThiBaeT — 4YacTb
X

6
mwiomaan. A 3a 6 gHeit — uactu. Eciaum mepBwiii TpakTop, paboTtas
X

CaMOCTOATCIIbHO, 06pa60TaeT noje 3a x — 5 HHCﬁ, To 3a 1 JCHb OH

oOpaboTaeT —— 4acTh moJis, a 3a 6 qHEH — yactu. Torma o0a

x—=35 X —
TpakTtopa 3a 6 jaHed oOpaboTalT BCE MOJNE, TO €CTh:
6 6
+

=.

x x-=5
OT1sert: [lepBoiil TpakTOp, paboTas caMocCTOsATENbHO, 00paboTaeT mone
3a 10 nHeit, a Bropoi 3a 15 nHEH.
Ilposepka omeema. 1)IlepBblii TpakTop, padoTas caMOCTOSATENbHO,
oOpabarbiBaeT 3emit0 Ha 15 nu.— 10 aH. =5 1H. ObICTpee BTOPOTO.

4

1
2) Ilepsoiit TpakTop 3a 1 neHb oOpabareiBaeT o actb, 3a 4 nusa o

4
4acTH, a BTOpoH 3a 1 JeHb — s 4yacTh, 3a 4 ITHS — s YacTey IIOMAgH.

4 4 20 2
O0a Tpaktopa 3a 4 nHa oOpaboraror — + =~ wactn nons. A

10 15 30 3
452. Ilepsas Opurama pabotana Haja 3amanuem 3,5 nHsa. OcTaBmyrocs paboTy
BTOpas Opurana 3akoH4ymna 3a 6 nHeld. Btopas Opuranma, pabGoras
CaMOCTOSITEJIbHO, BBIMOJHSET BCIO pabOTy Ha 5 [HEH mo3xke MepBoi.
3a CKOJIBKO MHEH BBITIOJNHSAET 3aJaHHMe Kaxjas Opurama, paboTas
CaMOCTOSTEIIHHO?
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453.

454.

455.

456.

457.

458.

459.

Karep nmpomnbut mo Teuenuto pexu 69 kM, a Ha 34 KM 00paTHOro MyTH
OH 3arTpatuia 5 4dacoB. HaliauTe ckopocTh Karepa B CTOSYEH BOJE, €CIH
CKOPOCTh TEUEHHsI peKd 3 Km/d.

W3 cena A mo teyeHuro peku ormpaBumiics 1ioT. Yepe3 4 yaca mocie
3TOTO M3 ITOTO K€ Cella 10 TEYEHMIO Bblexasla MOTOpHAs JOJAKa, KOTopas
JOTHANa MI0T Yepe3 15 kM. Halaure ckopocTh mioTa (TE€UeHHUs peKu),
€ClIi CKOPOCTh MOTOPHOHW JIOAKM Ha 12 KM/4 Oonblie CKOPOCTH IUIOTA.

Ha 200 ra ¢depmepckoro xo3siiicTBa IJIAHUPOBAIHM TMOCEATH KapTOQEb.
OnHako XO3SIMCTBO €XKEeIHEBHO 3acenBajio KapTodenb Ha IJIOLIaJd Ha
5 ra Oosbllie TUTAHUPYEMOTO M 3aKOHYWIIO paboTy Ha 2 JHSA paHbLIE.
Ckonbko JHEH caxxanu KapTtodesn?

Yucao necsaTKOB JBY3HAYHOTO dYHCIa Ha 4 MEHBIIE 4YHCIa €ro
enuaUl. [Ipon3BeneHne IBY3HAYHOTO YMCIIA, B KOTOPOM ITH(PHI 3aITUCaHBI
B 00paTHOM TMOpSIKEe, W YKHCIa, KOTOPOE MEHbBIIE €ro Ha 2 CIUHHIIb,
paBHO 2627. Haiinute 3TO NBY3HAUYHOE YHCIIO.

Yucio necsaTKoB ABY3HAUHOTO uucia B 4 pas3a OoJblie 4uciaa €ro
elMHuL. Eciau U3 3TOro ymcia BbUECTh 2 U YMHOXKHUTH €r0 Ha YHUCIIO,
B KOTOPOM IHU(DPHI 3arucaHbl B 00paTHOM MOPSIIKE, U KOTOPOE YBEIUYEHO
Ha 2 enuHuupl, To noayuyuM 2400. Haiigure 370 ABY3HAYHOE YHUCIIO.

Tpu Opuranpl paboumx, paboTas BMECTE, OTPEMOHTHPOBAIHN 3JaHUE K
HEKOTOpoMY cpoky. Ecimm Ov1 paGorana Tombko mepBas Opuraaa, To e
norpeboBasiock Ha 10 muelt Gombrre cpoka. Ecnm Ob1 paboTana TONBKO
BTOpast Opuraza, To ei morpedoBanock Ob1 Ha 20 gHEH OONbBIIE CpOKa, a
ecnu Obl paboTana TOJBKO TPEThsl Opuranma, TO € Hy)XHO ObUIO OBI B 6
pasa Qoupllie JHEH, YeM 110 CPOKY. 332 CKOJIBKO JHEH MOXKET BBITOIHHUTH
3aaHne Kaxmas Opurama, paboras caMOCTOSTEIHHO?

K Oacceiiny moaBeneHbl Tpu TpyObl. Bropas tpy6Ga, paboras
CaMOCTOATENIbHO, HAMOJHSAET MyCTOW OacceiiH Ha 3 dyaca oJbIle, YeM
nepsas TpyOa, paboTaromas coMoCToATeNbHO. [jis TOro, 4TOOBI TPEThs
Tpy0a caMOCTOATENBHO CIIMIIAa BOAY W3 HAMOJHEHHOTO OacceifHa, mepBast
TpyOa moikHa paboraTh Ha 3 yaca MEHbIIE 3alulaHMpoBaHHOTO. Ecin
ke Boja OymeT TMocTymaTh W3 JABYX TPYyO OJHOBPEMEHHO, a TPEThA
pabotate Ha cIuB, 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 mocienoBaTeabHbIX YLIEHOK Ha
OJMH U TOT K€ MPOLEHT, ToBap ctan ctouth 9720 cymoB. Ha ckonbko
NPOLIEHTOB KaXIbl pa3 CHUXKAIMU LIEHY ToBapa?

3a ;Ba roja YMCIEHHOCTh HACEJIECHHs TOpojAa BBHIPOCTA C 2 MHUJUIMOHOB
10 2 MuuinoHoB 205 Thicay yenoBek. HailnuTe Ha CKOJBKO MPOLIEHTOB
MPUOIKEHHO YBEIMYMBAIACh YMCIIEHHOCTh HACETICHUS TOPOJia €KETOIHO.

W3 nByx cen 4 m B BBIIIM HAaBCTpedy ApYr ApYry JABa IEMIEX0Ja.
[Tpu BcTpeue okazanoch, YTO OJUH M3 HUX MpoIIes] Ha 2 KM OoJbIIe.
[Iponomxass myTh mociie BCTpeuH, MepBbd memexon yepe3 40 MHUHYT
npubsl1 B B. A eme yepe3 1,5 daca BTopoii memexon HpuObIT B A.
Haiigure paccrosuue A4B.

B miaxmatHOM COpPEBHOBAaHMM KaKIbld YYaCTHUK TPOBOJUT OJHY HIPY
CO BCEMH OCTaJIbHBIMM y4aCTHUKaMU. CKOJBKO YEJIOBEK Y4acTBOBAJIO B
COPEBHOBAaHUM, €CIM Bcero ObuTo mposeaeHo 120 urp?

Bemyckauku 11 xmacca oOMeHsATWCH Apyr ¢ Apyrom QortorpadusiMu.
CkomnpKo ydammxcs B Kiacce, ecinu 0buto oomeneno 1190 ¢ororpaduii?

W3 nByx ropomoB, pacctosHue Mexay KotopeiMu 900 kM, Bblexaiu
HaBCTpeuy Jpyr Apyry aBa moesfa. [loeszna BCeTpeTHSIUCH B cepenuHe
nyTH. Haliure ckopocTh KaxI0TO 1Moe3/1a €Clv MEepBhIid Moe3 ] BbleXxal Ha
1,5 gaca mo3ke BTOPOTO U €ro CKopocTh Obuta Ha 10 kM B yac OoJblie.
[Toe3n momken ObuT mpoexarh 220 KM 3a ompeaeneHHoe Bpems. Yepes
2 yaca myTH moe3x cuenal 10 MHHYTHYHO OCTaHOBKY, 3aT€M, YBEIMUYUB
CKOpPOCTh Ha 5 KM B 4ac, OH BOBpEMs MPHUObUI Ha MECTO Ha3HAYCHUS.
Haligute mepBoHayagbHYH0 CKOPOCThH MOE37A.
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TJIABA |
IV I AHAJIN3 TAHHBIX

S —

§28. AHAJIN3 JAHHBIX.
INIPEICTABJEHUE TAHHBIX

Kax MBI y3HaeM, COOTBETCTBYIOT JIM1 Kaue€CTBEHHBIC W KOJMYECCTBEHHBIC
mokasaTtenu (cocTaB, Macca, pa3Mep, IBET, BKYC, ...) MPOU3BOJIUMBIX
pa3HpIMH (UpPMaMH W KOMIAHHWSIMH, TOBAPOB NMPHU3HAHHBIM CTaHAapTamMm?

Kak koHTponupyem, orieHuBaeM?

Ecnu xonMdecTBO HM3TOTOBJIEHHBIX TOBAapOB (HampHUMEp: MOJIOKa,
3€pHOBBIX M MOJIOUYHBIX TPOIYKTOB, Pa3JIMYHBIX HAMHUTKOB, OJIEXKIHI,
ANEKTPUIECKUX TPUOOPOB, M JApP.) OYEHb BEIUKO, TO KOHTPOJIHUPOBATH H
WCTIBITBIBATh KAXIBIM TOBAP OTACIHHO HEIEIeCOo00pa3HO ¢ SKOHOMUYECKOM
TOYKHU 3peHUs. B Takux cimydasx m3 OOIMIEro Yucia TOBApOB CITyYalHBIM
00pa3oM BBIOMPAIOTCS HECKOJIBKO M TOJIbBKO OHHM TMPOXOIAT KOHTPOJb.

MHOXXE€CTBOM. BBIOpaHHBIE W3 IJIIaBHOI'O MHOXXECTBa OOBEKTHI,
Ha3bIBAIOTCS BHIOOPOYHBIM MHOXKECTBOM (COKPAIEHHO: 8bI00PKA).

@ MHOXXECTBO BCEX HCIBITYEMbIX OOBEKTOB Ha3bIBaeTCs IJIaBHBIM
‘ [Ton 00BEKTOM MOHUMAIOT TO, YTO HY)KHO HCIIBITATh.

3agaua 1. Ilyctp ¢pupma BblIlycKaeT JIaMIOYKH ([JIs1 JOMAIHETO
noJyib3aBaHus). CKOJIBKO MPOIEHTOB U3 HUX He ropsat? Kak ato mpoBeputsh?

/A HeBO3MOXKHO NPOBEPHTH BCE COTHH THICAY JIAMIIOUEK, KOTOPHIE
BhITyckaeT Qupma. [losToMy B Takux ciiydasX BBIOMpPAIOT CIy4alHBIM
o0Opa3zom (Ha yaaudy) HECKOTOPOE KOJIMYECTBO JiamroveKk. Bce BbIOpaHHBIE
JAMTIOYKH MPOXOAAT poBepKy. [lo pe3ynpraTtam npoBepku hupma MPUXOAUT
K COOTBETCTBYIOIIMM BBIBOJAM OTHOCHUTEIBHO BBITYCKAE€MbIX HW3JEIUM.

Hanpumep, eciu nocne nposepku 1000 nammouek 10 u3 HHX He

10
paboTanu, TO B 3TOM cllydae MPUXOASAT K BBIBOAY, YTO M:O,Ol 4acThb

Bcex Jiammnouek (To ectb 1 % ) He Oymer TropeTs.
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B sTom mpumepe Bce BblllyckaeMble (PUPMON JTaMIIOUKU ITO — 21d68HOE
MHodcecmeo. BpiOpaHHbIe ciiydailHbIM oOpa3oM st mpoBepHu 1000
JAMIIOUEK SIBIISIIOTCS NOOMHONCECTNIBOM MHONCECBA 1AMNOYEK.

3agaua 2. OnpeaenuTe CPeaHIO MacCy PacKpbITHIX KOPoOOUYeK
Ha XJIOTKOBOM TOJIE.

/\ KoHeuHO *e 31eCh He MMEeTCsl BBHJAY, YTO HYXHO COOpaTh BCe
pacKpbIThie KOPOOOYKM W MO OJHOM ompeaenuTb ux maccy. UToObl
ONPENIeNIUTh CPEIHIOI Maccy KOPOOOYKH, HYXKHO cOOparh ClydyallHbIM
00pa3oM C pa3HBIX YacTel MO HEKOTOPOE KOJIUYECTBO KOPOOOUEK.
N3meputh Maccy KaxaoW KOPOOOYKM M BBIYUCIUTHh HUX CpeaHEe
apudpmeTndeckoe. OTo cpenHee apupMeTHdeckoe W OyneT MPUHATO 3a
CPEIHIOI Maccy KOpPOOOUKH.

[maBHBIM MHOXECTBOM B 3TOM MpUMEpE SBISIETCS MHOKECTBO BCEX
KOPOOOYEK XJIOMKOBOTO TOJISI, @ BLIOOPOYHBIM MHOXKECTBOM OY/IET MHOXKECTBO
KopoOouek, COOpaHHBIX CIyYalHBIM 00pa30M € pa3HBIX YYACTKOB XJIOTKOBOTO
TOJISL.

PesynbpraTel mpoBepku (M3MEpeHHS, HAOIIONCHHS) BHIOpAHHBIX
@ CIy4aliHbIM 00pa3oM 7 OOBEKTOB X, X, ...,X Ha3bIBAIOT 00beMoM
n uucen MHoxcecmea. UNeHB MHOXECTBa OOBIYHO HAa3BIBAIOT
séapuanmamu. Ecnu 3anucarh BapuaHTBl B TMOPSJIKE BO3pAaCTaHUS

X <5<x<.<x (1)

*

TO cooTHomeHue (1) Ha3BIBAIOT 8aAPUAYUOHHBIM PSOOM.

3anava 3. [lpu u3MepeHUn IJIMHBI KOKOHOB MOJIYYHIN CIETYIOIINE
pe3ynbTaThl (B CAHTUMETpax):

3,40; 3,34; 3,24; 3,40; 3,62; 3,45; 3,43; 3,35; 3,50; 3,56.

[locTpoiiTe BaprauMOHHBIN psAa Uil 3TUX 3HAYEHUM.

/A Haumenbiiee W3 >TUX 3HAYEHUH — 3,24, a waubonpiiee — 3,62.
3anucaB 4uciaa B MOPSJIKE BO3pACTaHUS, MOJIYYUM BapUAIMOHHBIM PsiI:

3.24; 3,34; 3,35; 3,40; 3,40; 3,43; 3,45; 3,50; 3,56; 3,62.

3anaua 4. CinydailHeiM oOpa3oM BbiOpanu 10 KyCTOB XJIOMYAaTHUKA.
[ToxcuuTaB uncno OyTOHOB Ha HUX, MOMy4Min pesynerar: 15, 11, 10, 15, 17,
15, 16, 16, 17, 18. IlocTpoiiTe BapMallMOHHBIA PAA JJI dTHUX 3HAYCHUU.
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/A Haumenbiiee u3 >tux uucen — 10, a maubonsmee — 18. 3amucas
Yyucya B MOPSJIKE BO3pACTAHUS, MTOJTYUYUM CICIYIOIIMH BapUAIMOHHBIA PsIJI:
10; 11; 15; 15; 15; 16; 16; 17; 17; 18. A

Ecmu B BBIOOpKE X, X,,..., X, BADHAHTa X, MOBTOPAETCS (BCTPEYAETCs)
n, pas ..., BApHAHTA X, TIOBTOPSETCA 1, Pas, TO YUCHIA 7, N,,... N, HA3BIBAIOT
yacmomamu. $ICHO, 9TO n, +n, +...+n, =n.
n n n
OtHourenust W, =—L, W,=-—2%,..., W, =+
" n n Ha3BIBAIOT OMHOCUMENbHBIMU
yacmomamu.

Scno, uro W AW +..+W=1. Iloctpoum Tabmuupl (Tabmana 1 u 2):

Tabnuya 1
PesynbraThl
X, X, X,
MPOBEPKH
n
Yacrora n, n, 2
Tabnuya 2
Pesynbrarsl
X, X, x,
MIPOBEPKU
OTHOCHTENb-
w, w, w,
Hasl yacToTa

T'oBopsT, uTO BBHIOOPKA X, X,,...,.X, B Tabmuuax 1 u 2 pacnpedenena B
COOTBETCTBUHU C YaCTOTAMH.

[TocTtpoum TabmHIly 4acTOT W OTHOCHUTENIBHBIX YacTOT IS 3amadu 4
(Tabmunia 3 1 4 COOTBETCTBEHHO).

Tabnuya 3
Pesynbratel 10 1 15 16 17 18
HPOBEPKH
YacroTa 1 1 3 2 2 !
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Tabnuya 4

Pe3synbraTsl 10 1 15 16 17 18
MPOBEPKH

Ortnocurens-| 1 s i z 2 1

Hasl yacToTa 10 10 10 10 10 10

3

3amaua 5. Corpynauku AU Bo Bpems ,,Mecsunnka 0€30MacHOCTH'
npoBepusin ckopoctu 30 aBromoOuiieil. JlaHHBIE 4YacTOT MHpPUBEIECHBI B
TabnuIe:

Pesynbrars! n3mepe-
HUSL (KM/49)

YacToTsl 2 2 5 7 6 4 3 1

60 62 65 66 68 71 73 75

N300pa3uM 3TH NaHHBIE Ha IUIOCKOCTH.

/A OrmernMm Ha KOOPIWHATHON TIOCKOCTH To4dku (60; 2),(62; 2),
(65; 5),...,(75;1) u coeqmaUM WX oTpe3kamu (puc. 39).

[TosrydeHHYIO JIOMaHYIO HAa3bIBAIOT MOAUSOHOM HACHIOM.

An

/

Puc.39.

S = N W Bk~ N N

60 62 65 66 68 71 73 75 X

Ecnu 006beM BBIOOpKM OYEHB OOJIBIIOW, TO JUISI HAXOXKICHHUS YacToT,
BBIOOPKY NENST Ha Kiaaccel. V3mepenus (BeqwdyWHA, IJIMHA,...) KIJIACCOB
JOJKHBI OBITH OIMHAKOBBIMHU.

Ilpumep. Corpynauku 'AU Bo Bpems ,,Mecsunmnka 0e30macHOCTH
MpOBEJIM TeXHHUUYecKyio mpoBepky 100 aBTomoOumneit u 3adukcupoBaiu
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CKOJIBKO KMJIOMETPOB OHHU IPOEXajyd B T€UEHHE 6 MecAleB. DTU CBEACHUS
BMECTE C MX YacTOTaMU TpUBEIEHbl B Tabiuie. Bribopka pasnenena Ha
7 wmaccoB. M3mepenus (JyinHA) KIJIACCOB OJIMHAKOBHI.

Knacchr 8001- [ 9001- | 10001- | 11001- | 12001- | 13001- | 14001-
9000 | 10000 | 11000 12000 13000 14000 15000

LTy 1 2 3 4 5 6 7
KJacca
YacToTsl 4 6 18 36 22 10 4

Sleno, uro ntntntnt+ntnt+n=100.

JlaHHBIC B TaOJHIIE MOXKHO MPEACTAaBUTh B BHJC TOJHUTOHA YaCTOTHI
WU B BHJE cTojiouarod nuarpammbl (puc. 40a, b).

ﬂn
An
36 36
30 30
20 / AN 20 — =
10 // 10 -
4 4
: |I] L) T T T L) |I] :
01 2 3 45 6 7 X 01 2 3 4 5 6 7 x
a b

Puc. 40.

Ynpaoxcnenusa

467. B Tabnuile mMpuBENCHBI CBEACHUS O YHCIE OyTOHOB, BBIPOCIINX Ha
30 BBIOpaHHBIX CIIy4alHBIM OOpa3OoM KyCTax XJIOMYAaTHHKA:

15 (17 (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 B3siTel w3 mocobus M.CynraHoBol ,,Bapumammonnas
cratuctuka’ (m3garenbctBo ,,0‘qituvchi: T., 1977.)
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468.

1) IloctpoiiTe Tabnuily 4acTOT BBIOOPKH.
2) IlocTpoiiTe MOJUTOH YacCTOT BHIOOPKH.

KnaccHblil pyKOBOIMTENb MOJYYHUJ CBEACHUS O TOM CKOJBKO
4YacoB B BOCKPECEHbE MPOBOAUT 3a TEJIEBU30pPOM KaxJbIi
u3 30 yuyeHukoB kjaacca. OHHM OTpa)XeHb B Tabiule.

3 (215|453 ]|6|0]2 1 31314313

3 1 3414|2432 |52 |4|2]0]4

Ucnonb3ys nannwie: 1) moctpoite Tabauily 4acToT; 2) MOCTPOWTE
MOJINTOH YacCTOT.

469. IlpuBenena tabnuia pa3MepoB OOyBH C YaCTOTaMH IMPHU3BIBHUKOB Ha
BOCHHYIO CITYXOy:
Wzmepenns | 38 39 40 41 42 43 44 45
Yacrora 4 4 19 27 23 14 6 3
Wcnone3yst manHbie: 1) MOCTpoiTe TAOMUIYy OTHOCHTEIBHBIX YacToT 2)
MOCTPONTE TOJUIOH YacTOT; 3) MOCTPOMTE TMOJUTOH OTHOCHUTEIHHBIX
YacToT.
470. TlpuBenena Tabmuia pasmMepoB 00yBu 50 BOCHMHUKIIACCHUIL:
N3mepenus 34 35 36 37 38 39 40
Yacrora 5 7 10 15 7 4 2
Wcnonws3ys manubie: 1) mocTpoiiTe TabIUIly OTHOCHUTENIBHBIX YacTOT;
HOCTPOWTE MOJUTOH YacTOT; 3) MOCTPONUTE MOJIUTOH OTHOCUTEIbHBIX
YacTOT.
471. IlpuBeneHa Tabiuia pa3MepoB ONEXKIb (TMUmKak u Oprokm) 20
BOCHMHUKIIACCHUKOB:
38 | 42 | 40 | 44 | 40 | 48 | 46 | 42 | 44 | 46
48 | 46 | 44 | 50 | 46 | 44 | 48 | 44 | 48 | 44
Wcnone3ys manHbie: 1) mocTpoiTe TaOMWIy 4acTOT; 2) MOCTPOUTE
TaOJIUIly OTHOCHTEIBHBIX YaCTOT; 3) MOCTPONTE MOJMTOH YacToT; 4)
NOCTPOMTE MOJUTOH OTHOCUTEIBHBIX YacCTOT.
[
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472. Tect conmepxut 10 3amanuii. B Tabnuue npuBeaeHBI pe3ylabTaThl
TECTOBBIX HMCHBITAaHUM (TIpaBUIIbHBIE OTBETHI) 30 ywamuxcs:

8265|976 ]|10l9 (87 ([9]|3]7
71317 (819 (105|717 |5|5|7]|5]4

Ucnone3ys nannabie: 1) mocTtpolTe TabaWIly 4acToT; 2) MOCTPOWTE
MOJIUTOH YacTOT.

473. bbun coOpaHbl TaHHBIE O Yucie npuceaanwii 3a 1 muayTy 30 CexyHI
150 yyaCTHMKOB CIIOPTUBHBIX KPY:KKOB. UHCIIO Mpucenannil Kojebaioch
ot 40 mo 74: [40;74]. OTOoT OTpE30K pazOMIM Ha MPOMEKYTKH JIIUHON
5. beumu yuTeHbl Bce umMclia KaXJA0ro MPOMEKYTKa M COCTaBJICHA
TabaMuIa 4acToT:

Yucino ,,npuceaaHuii‘ Yactora
Ot 40 o 44 11
Ot 45 o 49 20
Ot 50 o 54 28
Ot 55 mo 59 36
Ot 60 no 64 24
Ot 65 o 69 19
Ot 70 no 74 12
Bcero 150

B cooTBeTcTBUM € NMPUBEIEHHBIMU AaHHBIMU: 1) MOCTPOWTE MOJUTOH
4acToT; 2) MOCTPOMTE CTOIOYATYIO AHarpammy.

§29. CPEJAHAA BEJIUYUNHA. MOJA. MEJUAHA

S - -
Bel yXkKe 3HAaKOMBI C TOHATHEM cpedHsas eeruduna. Ecmm x, x,,....x
BapHaHThI, TO YUCIIO

n

X +x+...+Xx,
n

X =

Ha3bIBAIOT CPEOHUM 3HAYeHueM BBIOOPKH.
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Ecnu B BLI60pKe BapuaHTa X, IOBTOPACTCA #, pa3, BapuMaHTa x,
noBTOpACTCA M, pas, ... , BapuaHTa X, MOBTOPACTCA 7, pas, TO YHCIIO
mx, +...tnx;

n+...+n;

X =

Ha3bIBAIOT Cpeore-636euleHHblM 3Havenuem. Hamomuum, uTo 4ucna n,, n,,
..y N, SABISIOTCSA COOTBETCTBYIOIIMMH YaCTOTAMH BapHaHT.

3amnauva 1. XossiictBo mocesyio Ha 100 ra 3eMiam XJIOMYaTHUK
U3BECTHOIO COpPTa M € KaXXJAO0ro rekrapa moiaydwio 33 11 ypoxas. A ¢ 50
ra JIpyrou 3eMiu, MOCESB XJOMYATHUK TAKOTO )K€ COpTa, C KaKJIOro rekrapa
nonyumwsio 30 1 ypoxas. Kakoil cpegHuil ypokall ¢ rekrapa HOJIYYHIIO
X035IUCTBO?

A 3pecw x,=33, n,=100; x,= 30, n,= 50.

100-334+-50-30  3300+1500 4800
— = =32 ().
100+50 150 150

X =

Or1BerT:32(m).
3anaua 2. CHopTCMEH NphIraj B BEICOTY 7 pa3 M MoOKa3aj CIEAYIOIINe
pe3yabTaTsl (B METpax):
2,1; 1,97; 2,44; 1,85; 1,97; 1,96; 2,06.

Ha ckxombko METpPOB B CpeAHEM MPBITHYJI B BBICOTY CHOPTCMEH?

A 3necy Bapuanta 1,97 O6wina mnomydena 2 pasa,
OCTaJibHBIE BapuaHTHl OBIMTH TO oAHOMY pasy. CrnemoBaTelbHO,

Xx=2,142-1,97+2,44+1,85+1,96 +2,06): 7=14,35:7=2,05 (™m).
OrBeT: 2,05 M.

Uucrno, sBAsOIIEecs CPEIHUM 3HAYEHHEM, HA3bIBAIOT yeHmpom psia
JIAHHBIX.
Mooa. PaccmoTpuM 3ajady, NPUBOIAILYI0 K TOHSITHIO MOJIBI.

3anmaua 3. llxonbHas Mencectpa uzMepuina poct 10 yyammxes 8
KJlacca M TOJydYuiia CJIeAYIoUIMe pe3ylbTaThl (B CAaHTUMETpax):

166; 168; 170; 165; 164; 168; 169; 163; 168; 162.

Kakass m3 BapmaHT BcTpedaeTcss OoJipliee YHMCIO pas?

A [TocTpouM BapHalMOHHBIA PSAI:
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162; 163; 164; 165; 166; 168; 168; 168; 169; 170.

B sTOoM BapuanMOHHOM psly NOJUYEPKHYThIe yuciaa - 168 cm —
BCTpedaroTcs 3 pasza, ocTajbHble BapuaHThl | unm 2 pasza. Yucino 168
SIBJISIETCSI MOAOM 3TOr0 BapUaLlMOHHOTO psija.

@ | 3HaYeHue, KOTOPOE BCTPEUaeTCsl B IAHHOM BapHAIIMOHHOM PSITY
HanOOJIbIIEE YUCIIO pa3, Ha3bIBAKOT M000U W 0003Ha4aT M,

Moga v cpegHee 3Ha4e€HUE MOTYT COBIIAIaTh, HO MU MOTYT OTJIMYAThCS JIPYyT
oT apyra. B aTou 3amade cpeqHuid poCT ydaluxcs paBeH x = (2-163 4164 +
+165+166+3-168+169+170):10 =1664:10 =166,4 (cm).

To ecTb Moga M cpeaHee 3HaueHHE HE coBmajarT: 168#166.4.

3apaua 4. Y Anu B XypHaie mo ,ainredpe” ctosar oueHku: 3, 3,
4, 4, 4, 5, 5.
Haiinute Momy u cpenHee 3Hau€HUE 3TOW BBIOOPKH.
A Scno, uto M, = 4, tak Kkak 4 BCTpevacTcs HauOOINbILIEE YHUCIO Pa3:
2:3+3:4425 28

A Rk s Y
24342 7

B otoit 3amaue M, =¥ =4

Bribopka MoxeT He mMeTh MOJbI. Hanmpumep, Macca JbIHb, COPBAHHBIX
Ha Oaxue, paBHsuachk (B kr): 3,8; 4; 4,5; 5,2; 4,9. Dra BeiOOpKa HE UMEET
MOJIEI.

Meouawna.

@ Ecnu BapuanMoHHBIN psiT UMEET HEYETHOE YHUCIO YICHOB, TO
CpPEIHUHN YJIeH HA3bIBAIOT MeduaHot W 0003Ha4arT. M,.

Hanpumep, ans psga 20, 23, 24, 27, 29, 31, 34 uucno 27 sBusercs
MEIMaHOW, TaK KaK OHO pacloJOKEeHO B cepenuHe psma. CrpaBa U cieBa
OT HETO MMeeTcs 1mo 3 wieHa. PaccMoTpuM ciydail, Koraa UMeeTCs 4eTHOE
YUCII0O BapUaHTOB.
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Pan 12, 14, 17, 21, 23, 29, 32, 37 umeer 8 4iaeHOB, B 3TOM
@ clydae 3a MeJuaHy MPUHUMAIOT cpeaHee apu(meTHdeckoe IBYX
CPEIHUX WICHOB psa:

21423 44
e )

M
€ 2 2

Paszmax.

* *
@ PasHocTh Mexay HaMOONBIIMM X, W HaUMEHBIIUM X, YiICHAMHU

* *

BapHallMOHHOIo0 psAaa X;,X,,...,X,, TO €CTb X, — X; Ha3bIBAIOT

pazmaxom BBIOOPKH.

OO0B9HO er0 0003Ha4Yar0T OYKBOWU 7.

Pasmax BweIOOpKM umcen X,X;,...,X, SBISIETCS OJHOM W3 BEJIWYUH,

yKa3bIBaIOIIEe HAaCKOJIbKO pa3OpocaHwsl 3TH uucna. Hampumep, mis psnga
5,6, 8,16, 18, 19 (1)
pa3Max paBeH r =19 — 5=14.

Hnsa psga 10, 10, 12, 13, 13, 14 (2)

pa3max paseH 7 = 14 —10 =4. Mexnay TeM, YHCIO YICHOB Ka)XXJ0ro psjaa
paBHO 6, a UX CpeIHUE 3HAYEHHs paBHBI MEXIy coboi (X =12).

HepasenctBo 14 > 4 o3nauaert, yTo wieHsl psna (1) 6onee pazdbpocansl,
yeMm wieHsl psna (2), aTo o3Haudaet, uyTo psia (1) Oonee uszmenuus.

Ynpaoxcnenun

474. B tabmuue 3adUKCUPOBAHO YHCIO MOMAaJaHUM Msg4a B BOpOTa
comnepHUKoB 3a 10 urp mkoapHOU (yTOONHHOW KOMaHIBI:

x— qmjm 0 1 ) 3
MsTa€ei
7 —4JacToTa 4 2 3 1
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Onupasice Ha 3TU CBeJeHHUs: 1) MOCTpoWTe BapUAIMOHHBIN ps; 2)
HaliIuTe cpellHee 3HaueHUE BBIOOPKU; €€ MOJy; MEIuaHy; pa3Max;
3)nocTpoiTe MOIUTOH YacTOT; 4) MOCTPOITE TAOIHUILy OTHOCUTEIBHBIX

4acToT; 5) MOCTpPOWTEe AMarpaMMy OTHOCHUTENIbHBIX YacTOT.

Haiinute: 1) cpennee 3nauenue; 2) mony; 3) meauany; 4) pasmax
st BeIOOpKu (475-477):

475. 1) 12, 14, 9, 13, 15; 3) 15,13,13,14,16,14;
2) 16, 14, 13, 17; 4) 5, 8, 13, 12, 12.

476. 1) 6, 8, 10, 11, 10; 3) 8, 10, 12, 11, 14;
2) 3, 6, 8, 4, 9; 4)6,3,2, 7,5, 7.

477. 1) -3, 4,5, — 4,1, 2, 4, -3, -2, 3, -3, 2;
2) -3, -3,4,4,4,6, 6, -3, -2, 4,5, 4.

478. 9 dYenoBek CyneWCKOW KOMaHIbI OIeHHBaeT 1o 10-OamnbHOW mIKame
TaHel IByX TaHIOpPOB. VX OlEHKH TPUBEICHBI B TaOIHIE:

Topsnkosbiid Homepa cyjieil 1 uX OLEHKH
HOMEp

TaHIIOpa

2 9118219018990 ]91/(90] 9,11 9,0

Jlns kakgoro TaHmopa HaiauTe: 1) cpemHee 3HadeHwe; 2)Momy; 3)
Menuany; 4) pasMax WX OICHOK.

479. B Tabnuie mpuBeIEeHBI CBEICHUS O pabodyeM CTaxe M ero 4acTore
40 MIKOJIBHBIX YUHUTEJECH:

Pabounii cTax 12457 ([9|10(12[15])18]120(22]23]25

Uucnoyuutene | 3 | 1[4 [3 4|2 3 112163332
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480.

Jns sroit BeIOOpKM HaWautTe: 1) cpenHee 3HaueHue; 2) momay; 3)
Menuany; 4) pasmax; 5) MOCTpOWTE MOJMIOH YacTOT.

Kamepsl cnexenus HabmromatoT 3a 50 ciaydaiiHeIM oOpa3zom
BBIOpaHHBIMU aBTOMOOWJISIMU W ONPENENSIOT UX CKOPOCTH (B KM/4).
Pesynbrarel npuBeneHsl B TalnwuIie:

6254 (56|73 | 78 |63 | 68| 70| 66| 54

S8[65 (5557|6967 | 61| 645356

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

Jlnst aTOo¥ BBIOOPKH:

1) ompenenute pa3max;

2) pa3beiiTe BRIOOPKY Ha KJIACCHI, IPUHSB JUTMHY OTpe3ka 3a 5 (45-49;
50-54; 55-59;...) u mocTpoiTe TaOIMIly YacToT;

3) BBIUHMCIUTE CpeqHee 3HAaueHWE, MOy W MeTuaHy BBIOOPKH;

4) moCTpOWTE TOJUTOH YacCTOT;

5) mocTpoiiTe TabIUIy OTHOCHUTEIBHBIX YaCTOT;

6) ocTpoiiTe TUarpaMmy, COOTBETCTBYOIIYIO TaOIHUIIE OTHOCHTEIBHBIX
9acToT;

7) CKOJIBKO TIPOIIEHTOB aBTOMOOMIJICH MMenHn CKopocTh Ooee 70 km/4a?

481. B Ttabnume npuBeneHsl pe3yiabraThl (B MeTpax) 40 ydacTHHUKOB
COPEBHOBAHUM MO METAHUIO KOMbS:
28 [ 31 (31|38 | 43 | 38 (34 |52 36| 38
35|48 |34 (45 41 | 35 | 42 | 42 | 42 | 41
27132 (2933 |49 | 37 | 48 | 40 | 47 | 39
26 [ 25 (3740 | 28 | 37 | 37 |44 | 44 | 43
[
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1) Paz0Geiite cBenenust Ha kiaccwl (rpymnmsl) (25-29; 30-34; ...) u
MOCTpOMTE TAOIUIly YacTOT;

2) NoCTpOWTE TMOJMIOH YacToT;

3) HaiinuTe cpeqHee 3HAYEHUE, MOAY W MEIUaHy BBIOOPKH.

§30. PEHHEHUE KOMBHUHATOPHBIX 3AJAY METOAOM
IMEPEBOPA

N - e

Penrennst MHOTHX OBITOBBIX 33729 MOTYT OBITh Pa3IMYHBIMU. MBI MOXEM
BBIOpaTh W3 HUX HamboJsiee TpueMyMMbIA. UTOOB mpW moaCcYEeTe YHcia
pelIeHnii yuyecTb BCe BapHAHTHI (METObI, BOBMOXKHOCTH), ,,HE MPOITYCTUTH ",
,»HE TIOTEPATH* HU OJMH W3 HUX, UCIOIB3YIOT METOI nepebdopa (moacuera).

CyIHOCTh 3TOr0 METO/a Pa3bsCHUM Ha IMpUMeEpax.
3anayal.CKoiabKo JBY3HAUYHBIX YMCET MOXKHO COCTaBUTH U3 1udp 2,3,5?
/\ YToGBI He MPOIYCTUTh HHU OJHO M3 YNCEN W HE TIOBTOPUTHCS, 3alTHIIIeM

WX, HapuMep, B TIOPSJIKE BO3pACTaHWs: CHaJYala YUCIIa, HAYMHAFOIIHECS
c 2, 3ateM ¢ 3, U HaKOHeW C S5, mepeOpas Te€, KOTOPbIE YAOBIETBOPSIOT

YCJIOBHIO 3aJIauH:
22, 23, 25; 32, 33; 35, 52, 53, 55.
OTBeT: MOXHO COCTaBUTh 9 JBY3HAUHBIX YHUCEII.
Paccmotpum emie oauH cnoco0 pemieHust 3agadu 1.

/\ TIocTpouM CIEIYIOMHUHA CXeMY:

1-mudpa 2-mudpa [TonyunBineecs
4UCIIO

2 —>»22
2<3 — 23
5——»25
22— 32
=3<3—»33
5 —35
22— »52
5<3 — 553
5 ——55
OTBeT: BCcero 9 umcern.
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Ora cxema IOX0Ka Ha JEpeBO, MOATOMY €€ Ha3bIBalOT 0pegoM BCeEX
BO3MOXHBIX 6apuanmos (cnocoboB, HabopoB). UToObl cocTaBUTH U3
3ajaHHbIX nudp 2, 3, 5 1By3HaYHBIE 4YMCIA, CHadalla BbIOMpaeM IEpBYIO
uu@py, TaKuX BPUAHTOB 3, MO3TOMY U3 ,,KOPHA' JlepeBa BBIXOAST 3 BETBHU.
noToM, nepedupas 2 uudpy, noiaydaem eumie 3 BapuaHrta. [loatomy u3
Kaxzoro u3 3 nudp ucxoauT emie no 3 BeTouku. B pesynbrare momydaem
O pa3nMuHBIX JABY3HAYHBIX YHUCEI.

3agaua 2. CKOJIBKO TPEX3HAUHBIX YHCEJ MOXHO COCTaBUThH U3 LU
I, 2, 3, He noBTOpAs HUX?

[TocTtpouM ApeBO BapHUaHTOB:
1-mudpa 2-muppa 3-mmdppa  [lomyumsmieecs

YUCIIO0
2 >3 > 123

l<

3 >2 > 132
1 >3 > 213

Bapuantsl =2<
3 > | > 231
1

) >312
3<2 > 1 > 321

Orper: 6 uncen. A

3anaua 3. Typucrtuueckas pupmMa OCyIIECTBISET MOE3AKUA B ropoja
byxapa, Camapkann u XuBa. CKOJIBKO BCEBO3MOMKHBIX MAalIPyTOB MOXHO
MOCTPOUTH?

/A Bgenem o6o3nauenns: byxapa — b, Camapkaun— C, Xupa — X.

[TocTpouM ApeBO BapHUAHTOB:
B<

X » BCX

\/

> bEXC
» ChbX

BapuanTbl »C

T Tix O
VY

Yy

» XbC

C

X

B - CXE

C
x<c .

OTseT: BCero 6 MapmpyToB.A
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3agaua 4. Beimumure BCE BO3MOXKHBIE JIBy3HAUHBIE YHCIIA, KOTOPHIE
MOXXHO cocTaBuTh u3 mudp: 1) 1, 2 u 3; 2) 0, 1, 2 u 3. Haiigure, uemy
paBHO HUX 4uCcI0 N?

/A OJHMM W3 METOIOB pelIeHHs KOMOWHATOPHBIX 3a7au SBISETCS
nocmpoenue mabauywvl. Ilpn pemeHun 3TUM crnocoOOM HEBO3MOXKHO
,IIOTEPATH BJIEMEHTbl KoMOWHauui. PaccMoTpuM pemieHue 3ajnadw,
nocTpouB Tabnuily BapuaHToB. [locTpowm Takwe TaOMUIIBL:

482.

483.

484.

48S5.

486.

202

1-as mudpa 2-ast uudpa 1-as udpa 2-as nudpa
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=09. N=3-4=12.
OrBer: 1) N=9 OrBeT: 2) N=12. A

Ynpaoxcnenusa

Amumep, baxpom m Canum kynunum 3 Ounera Ha ¢(yrt6on. B
COOTBETCTBHHU C OWMIIETAMH OHM JOJDKHBI 3aHMMaTh 1; 2; 3 MecTa
nepsoro psana. Kak omu moryr ucnons3oBars 3tu Mecta? [loctpoiite
JPeBO BapHaHTOB COOTBETCTBYIOIIEE 3ajaue.

CKOBKO TpEX3HAYHBIX YHMCEJ MOXHO cocTaBUTh u3 uupp 0, 4, 5,
eciau MOXXHO 3T 1udpsl moBTopsATh? [locTpoiiTe npeBo BapHaHTOB
COOTBETCTBYIOILIEE 3a/aye.

CKOJIBKO TpEX3HAYHBIX YHUCEJT MOXHO COCTaBUTh U3 1mudp 4, 5, 8,
€CIIM MOXHO 3TH HUQPHI MOBTOPSTH?

B marasmnae mpopatorcs s070KH, Tpymu W BuHOTpan. Tets Mpoma u
Ters Hacuba BwIOMparoT oauH BuA ATHX (PpykToB. CKOJIBKO BCETO
BapHaHTOB TaKOro BbIOOpa cymiecTBytoT? [locTpoiite 1peBo BapuaHTOB.

CocraBbTe pa3iIMuHbIE YeThIpeX3HauHble uwcia u3 uudp 2, 4, 6, §,
He moBTOpsist uX. CKoAbKO W3 HUX jaenstcs: 1) Ha 4; 2) Ha 8?7




487. AzaM XoueT KyNHTh JJIS MaMbl U CECTphl JBa OykeTra 1BETOB. B
Mara3uHe OyKeThl COCTaBIIEHBI U3 OENBIX P03, KPACHBIX PO3 M TBO3IUK.
Cxkonpko crioco6oB BbIOOpa nByx OykeroB mmeeT Azam? [loctpoiite
JPEBO BapHaHTOB.

488. Ann KOPMHT CBOEro KpoOJuKa MOPKOBbIO, KallyCTOM M CBEKJIOW. Emy
HY>KHO BBIOpaTh JBa M3 3TUX OBoIlei. CKOTBKHUMH croco0aMu AJu
MOXET 3TO CHAENaTh?

489.. llIndp ceiida conepxkut 3 OykBol — A, b, B. Croapko Bcero mudpos
MOXXHO COCTaBUTH M3 3THX OykB? Paccmorpute nBa ciydas: 1) OykBeI
HE TOBTOPSIOTCS; 2) OyKBBI TOBTOPSIIOTCS.

490. Ha Omronue nexar 2 si6ioka, 2 rpymu u 2 nepcuka. Hagupa n Hazuma
XOTAT BBIOpaTh 10 3 gpykra. CKOIBKO CIOCOOOB (BapUaHTOB) TaKOTO
BBIOOpA BO3MOKHBI?

491. Hlectp nerei XOTAT NPOKATUTHCSA HA 3 JBYXMECTHBIX JoAKaX. CKOIBKO
pa3IUYHBIX CIIOCOOOB paccaaku nereid BosMoxkHbI? [locTpoiiTe apeBo
BApUAHTOB.

§31. OCHOBHOM 3AKOH KOMBUHATOPUKHU U EI'O
IHNPUMEHEHHUE IIPU PEHIEHUU 3AJTAY

Jloporoii yuenuk! B 6 kimacce Thl yXe TMO3HAKOMHJICS C TEPBBIMU
NpaBWJIAMHU CJIOKCHHS MU YMHOXXEHHUSI B KOMOHMHATOPHUKE.

3angaua 1. U3 Camapkanna B TamkeHT MOXHO npuexarb 4
croco0aMu: CaMOJeTOM, TO0e3/10M, aBToOycoM M Takcu. A u3 TamikeHTa
B XO/KEKeHT 3 crmocobamu: moe3aoM, aBToOycoM M Takcu. CKOIBKO
CYIIECTBYET Croco0oB moe3nku u3 Camapkanma B XomxkekeHT (puc. 41)?

caMoJIeT noesn

XO)I)KSKCHT

aBT06yc

CaMapKaHL[

Puc. 41.
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/A U3 Camapkanga B TamkeHT MOXHO nonacte 4 cnocobamu. ITycts
MbI TpUOBLTH B TalkeHT OAHUM M3 STUX BapuaHTOB. Temnepp, YTOOBI MONAacTh
B XOMKEKEHT MMEITCS 3 BapuaHTa — BO3MOXHOCTH. Takum oOpazom,
umeercst 4-3=12 pa3nuuHBIX BapHaHTOB Kak momnacte u3 Camapkania B
XOMKEKEHT 4epe3 TallKeHT.

Bce »Tu BapuaHTHI Takke MOXHO 3amucaTb. BBemem o0o3HaueHUs:
camoneT (c), moe3n (m), aBroOyc (a), Takcu (T). Hampumep, 3amucek cm
o3HayaeT, yTo u3 Camapkanaa B TalIkeHT NMPUIIETAIOT Ha camoJIeTe, a M3
TamkenTa B XoKEKEHT eAyT Ha noeszae. [lomydaem cienyroniye BapuaHThl
(Bo3mokHOCTH) momnacTh u3 Camapkanaa B XOIKEKeHT depe3 TalikeHT:

CII IIIT all TII

ca ma aa Ta

CT T aT TT

Yucno cmnocobos: 4:-3=12.
OreeT: 12 criocobos.

Boobmie, ecnu umeemca m eapuammoe npuezoa uz copooa A &

@ 20po0 B, u ona kasrxcoozo uz nux umeemcs n eapuaHmos npue3od

uz B 6 C, mo uz copooa A 6 2copoo C moocHo nonacme 8ceco m-n
cnocobamu, mo ecmv m:n pasiudHbIMU 8APUAHMAMU.

DTO npasuno ymMHodxiceHus W OHO CUHMTAETCS OCHOBHBIM IPaBUIOM
KOMOWHATOPHKH.

3amaua 2. B ormene ,Bce ans nmoma* cynmepmapkera ,,Makpo*
MMeeTCs 5 pa3HbIX nuay, 6 pasHbeIX Omrozner] U 4 pa3Hble YaWHBIE JIOKEUKH.
Terss Haprusa xo4eT KymuTh 1Mo 2 KaXqoro Buaa mocyabl. CKOJIBKUMU
crocobaMu OHa MOXXET 3TO CHENaTh?

A 1) Umeercs 5 BapuanToB BbIOOpa mman. s BeiOopa Oiroxern
cymecTByeT 6 BapuaHTOB. [y Kakmoil BRIOpaHHOW mualbl uMeeTcs 6
BapuaHTOB BbIOOpa Omtonma. CrieqoBaTesibHO, MO MPABHIIY YMHOXKEHUS
cymecTtByeT 56 = 30 BapuaHTOB BBIOOpa mapbel: muaiga W OJrofma.
Paccyxnass TouHO Takke Hailaem, 4To mapy: 2) muaja U JOXKedKa
MOXHO BBIOpaTh 5 -4 = 20 cmocobamu; 3) Omroaie MU JIOKEYKa MOXKHO
BeIOpaTh 64 = 24 pasznuuabiMH cnocoOamu. Mrtak, 2 BUga mOCyAs
MOoxHO BbIOparh 30+20 +24 = 74 paznuyHbIMH criocoOaMu.

OrBeT: 74 cnocoba.
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3anaua 3. CKOIBKO UMEETCS TPEX3HAYHBIX YHUCEI ¢ OHOM 1udpoit 7?7

A Tudpa 7 moxer 3aHumarb 1-, 2-, 3-e MecTo (KJaccel COTEH,
JIECSATKOB, CIMHUII).

Ecnu nmudpa 7 croutr nHa 1-om mecre, To Ha 2-oM U 3-eM MecTe
moryt ctosath 9 udp (0, 1, 2, 3, 4, 5, 6, 8, 9), Bcero 99 = 81 BapuaHr.

Ecau mudpa 7 crour Ha 2-om Mecte, TO Ha 1-oM MecTe MOTYT OBITh
moObie udpsl, kpome 0 u 7. To ecth umeercs 10—2=8 BapuaHTOB 3anucu
uuppel Ha 1-om mecte. B 3TOM ciydae Ha 3-eM MecTe MOXET CTOSITh
mobast mudpa kpome 7; clienoBaTelbHO, TaKUX BapUaHTOB & 9 = 72.

Ecnau nudpa 7 crout Ha 3-em Mecte, TO Ha 1-OM MecTe€ MOTYT CTOSATh
8 uudp, a Ha 2-om mecre 9 uupp. Takum 0Opa3zoMm, TpeX3HAUYHBIX YHUCET
c omHoil 1mudpoit 7 umeercs 81 + 72 + 72 = 225.

OrBerT: 225.

3angava 4. Ha oKpyXHOCTH OTMETHUM 35 y
Touek W oOo3HauuM ux A4, B, C, D, E. Kaxnaywo wu3

TOYEK COEOUHHUM C JAPYTUMU TOYKAMH OTPE3KOM. m

CKOJILKO OTPE3KOB TOJNYyumiIoch (puc. 42)? E B
/A I-cnoco6. Tak Kak TOYEK HEMHOTO, TO

MOYXHO TIOCTPOMB COOTBETCTBYIOIINH 3a/1aue YepTexK,

MOJICYMTATh YMCIIO OTpe3KoB, ux Bcero 10. Ho ecnu D C

YUCJIO TOYEK YBeNMUYUTh (Hampumep, 100 Touex, ...),

TO CIIOKHO TMOCTPOUTH COOTBETCTBYIOIIUN HYEPTEK Puc. 42.

U TOJCYUTATh YHUCIO OTpe3koB. Torma MOXHO
NPUMEHUTH JPYrod Crocoo.

2-cnocod. U3 xaxoi M3 5 OTMEUEHHBIX TOYEK MOXKHO IPOBECTH I10
4 orpeska. Takux orpe3koB 5 - 4 = 20, HO NPU ITOM KaXKJIBIH OTPE30K
OTMEUYEH W ToAcuMTaH aBaxabl. ClieqoBaTelbHO, HYXHO YHCJIO 3THX
otpe3koB 20 pazgenuts Ha 2: 20 : 2 = 10.

3- cnoco6. Ecnu coenMHUTh TOYKY A ¢ OCTadbHBIMU 4 TOYKaAMH,
To noiayuuM 4 ortpeska: AB, AC, AD, AE. VI3 Touku B Takxe MOXHO
npoBecTd 4 oTpe3ka, HO OJMH W3 OTPE3KOB, MPOBEIACHHBIX U3 TOUKU B (BA
= AB) mb1 yxe cumtanu. CrenoBaTeIbHO W3 TOYKA B MOXHO MPOBECTH 3
HOBBIX (HE YYTEHHBIX paHee) oTpe3ka. AHaJIOrMYHO U3 TOYKH C MOXKHO
IIPOBECTH 2 OTPEe3Ka, a U3 TOUKU DD TONBKO OJWH HOBBIM OTPE30K. 4 OTpe3Ka,
MPOBEJICHHBIX M3 TOYKHW E, yxe yuutwiBanuch panee (EA = AE; EB = BE;
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EC = CE; ED = DFE). CrnenoBareibHO, YHACIO BCEX OTPE3KOB, COCAMHSIONINX
5 nma"HBIX TOYEK OKpYyKHOCTH paBHO 4+ 3 + 2 + 1 + 0 = 10.

3agaua 5. CKOJTbKO TPEX3HAYHBIX YUCEI MOXKHO COCTaBUTHh U3
mudp 3, 4, 5, 6, 8, 9, ecnu 1) mudpel He MOBTOPSIIOTCS; 2) TUGPHI MOTYT
HOBTOPSITHCS?

A 1) Nmeerca 6 uudp. Jrobasg U3 HUX MOKET OBITH IEPBON LUPPOIH
Tpex3HauHoro uucia. CienoBaTelibHO, UMEETC 6 803ModcHOCmell 8b100pa
nepBoi mudpel. Torma BTopyro mudpy MOXKHO BBEIOpATh M3 5 OCTaBIIMXCS
uudp, To ecTb UMeeTca 5 o3modcHocmell 6blOOpa. AHAIOTHYHO STOMY
umeetrcst 4 gosmoorcnocmu vloopa 3 UHUQPPHIL.

CrnenoBaTenbHO, €cld UUQPPH HE MOBTOPSIOTCA, TO OO0IIee YUCIO
TpEeX3HAYHBIX Yucesa paBHO 65 -4=120.

OrBeT: 120.

A 2) Ecau mudpel MOBTOPSIOTCS, TO 603ModcHOCmell evibopa 1-, 2-,
3-eit mudpel TpeX3HAYHOTO YUCHIA paBHO 6 Tak Kak 3amanbl 6 nudp. Torma
B OTOM cCily4yae oOIlee YUCIO TPEeX3HAYHBIX YHCENT PaBHO

6-6-6=6=216.

OTrBeT: 216.

Ynpaosxcnenusa

492. Mama nonpocwina Haprusy kynuts B cynepmapkere ,,Kopsunka. Y3 3
copra ppykroB. B ,,Kop3zunke. V3 umeercss 6 coptoB si0m0K, 4 copra
rpymr 1 5 coproB BuHHOrpajga. Haprusa kymumna nmo | Kr kaxkiaoro
copra ¢pykToB. CKOJTBKO pa3IMYHBIX BAPUAHTOB OHA MOXET BHIOPATH?

493. CxonmbKO MMEETCS YETHIPEX3HAYHBIX YHCENI ¢ OAHOW mudpon 5?
494. Ha oxpyxHoctu oTtmeueHwl: a) 10; b) 100; ¢) n touek. CKoOIBKO

OTPEC3KOB IIOJYYHTCA, CCIH COCAUMHUTH KaXIAYHO0O H3 TOYCK C
OCTaIbHBIMH TOYKaAMH?

495.1) 3; 2) 4; 3) 5, 4) 6; 5) 8; 6) 15 npy3eit 0OMEHSTUCH IPYT C APYTromM
pykonoxkaTussMu. HalauTe 4uciio pyKOMOXKaTUM B KaXIAOM cllydae.

496. 10 npyseit mpoBoAsST Mexay coOod maxMmarHbld TypHUp. [lpu sTOM
KaXKJIbIH M3 YYaCTHUKOB C KaXIbIM U3 OCTAJbHBIX YYACTHUKOB UTPAET
onHy napturo. CKOJIbKO MapTUW pa3bITPBIBAETCS B 3TOM TYypHHUpPE?

Ckaoicu—xa, 6 yem cxoocecmsv 3aoay 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 COCTABUTH
w3 mudp 0, 1, 2, 3, 4, 5?

PaccMoTpeTh MO OTHENBHOCTH BapUaHTHl, Koraa OU(pPH He
TIOBTOPSIOTCS; KOTJA TMUGPHI TOBTOPSIFOTCSL.

B wemnumonate mo ¢yTOomy 3a 30510TyI0, cepeOpsHyI0 U OpOH30BYIO
Medanu ydacTBYlOT 16 komanna. CKOTBKMMH CIOCOOaMU MOXKHO
pacrpenenuTbh 3TH MeNald Cpelu KOMaH?

B nHekoropoMm 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 jao0paThes u3 ropoga A B ropog C?

Yucno, B 3amMcu KOTOPOIO y4acTBYIOT TOJBKO HEYETHbIE LUQPHI,
Ha3bIBalOT ,,cHACTAUBBIM® umcioM. CKolbKO cymecTByeT: 1)
TPEX3HAuHbIX; 2) YEThIPEX3HAYHBIX ,,CYACTIMBBIX" dHCes?

CKONBKO CYLIECTBYET WIECTU3HAYHBIX YHCEJ, B 3alMCU KOTOPBIX
uMeeTcst XoTst Obl onHa uyeTHas mudpa?

Vkazanue: Uuciao mecTU3HAYHBIX YHUCCJI, KOTOPBIC COCTOAT TOJIBKO H3

503.
504.

505.

506.

HeueTHBIX mupp 5:5-5-5-5-5=5°=15625. A Bcero cyiecTByer
900000 mectu3HauHbix 4yucesn. Torma 4ducesn, YAOBJIETBOPSIONIUX
ycnoButo 3aaadn 900000—15625=884375.

CkosIbKUMHU c1Ioc00aMHM MOXKHO pas3jIokHUTh 4 muchbma B 4 KoHBepTa?

N3 5 yyamuxcs Hy>KHO BbIOpaTh 2 JJIsl y4acTusi B KOHKYpCE ,,3HaTOKOB .
CKONBKUMH CTIOCO0aMU MOXKHO 3TO CIenarh?

Ha nocke nHanwucanbl 12 CylmecTBUTEIbHBIX,
8 miarojoB W 7 mnpuaarateiabHbiX. s
COCTaBJI€HUS TMPEIJIOKEHUSA M3 KaxIou
IPYNIBI HYKHO B3SITh OJHO CJIOBO. CKOJIBKUMU
crnoco0aMi MOXKHO DTO CIenarsb?

CKOJIBKO CYIIECTBYET Pa3IMUHBIX MO3WUIUNA Ha
IIaxMaTHOM J0CKe, Koraa Oenas ¥ 4epHas JIaabh
HE MOTyT OuTh Apyr apyra (puc. 43)?

Puc. 43.

207



507. CkonbKO CYILIECTBYET 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 IMpaBUIAM HTPHI?
Vkazanue: paccMoTpute TpU ciydas:

1) Genplif KOPONIb CTOUT B YIUY;
2) Oemnblif KOPOJIb CTOUT C Kparo (HO HE B yIy);
3) Genblii KOPOJb HE CTOUT Ha Kparo JOCKH.

509. B mkonbHOW CTONOBOW MMeeTCsl Oenblii M YepHBI Xjied U Tpu
BHusa Koibachl. CKOJIBKO Pa3IUYHBIX OyTEpOpPONOB MOXKHO M3 ITOTO
COCTaBUTH? BhINMUIINTE BCE BAapUAHTBHI.

510. ®naru MHOTHX TOCYJAapCTB COCTOST M3 3 TOPU30HTAJIbHBIX WIH 3
BEPTUKAIBHBIX MOJIOC pa3HoOro 1Bera. CKOJIBKO pazNuYHBIX (IIaroB
MOXKHO CIIUTh W3 TKaHeW Oejoro, 3eJeHOr0 M CUHETro IBETOB?

511. CKoibKO pEelIeHU UMEET ,,ypaBHEHHE" O+ O+ A =10, ecn IyCThIE
MeCTa MOXXHO 3aloJIHUTh 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 pa3nbie; 2) Korjga OHM CUMTAIOTCS
pPaBHBIMHU).

512. Keiic Hagupa MOXHO OTKPBITH NMPU MOMOIIU KOAA. DTOT KO COCTOUT
u3 3 pasznuuHbix Udp, U Kaxaas uudpa He Gompme 3. B xome He
y4yacTByeT 4uciao 13 (Hampumep, B KOAE HET MOCIEIO0BATEIbHOCTH
013, 213... ). Haiinure HauOosbliee YMCIO TMOMBITOK OTKPBITH KEHcC,
ecnru Hamup 3a0bin kom.

513. JIBepb 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 BbI 3a0bUTH KOA?

Vkazanue: CHadana HY>XHO paccCMOTPETh KOA ¢ OAHOM 1, 3arem c aByms
1, HakoHen ¢ Tpems 1.

514. CkobKMMHU cTIOCO0aMH MOYKHO B3BECHTH Ha PhIYaXHBIX Becax 20 Kr
uca, €Ciiu UMEKTCS 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 ruUper 2 Kr 310 1 crocol;
3) Tonpko ruper 5 kr 3To 1 crocol;
4) rupsimu 1 xr 1 2 kr 9 crnoco0oB:

Tups 1 xr 18 16 14 12 10 8 6 4 2
[upst 2 xr 1 2 3 4 5 6 7 8 9
5) rupsmu 1 kr m 5 kr 3 cnocoba:
Tupsi 1 kr 15 10 5
T'upst 5 kT 1 2 3

6) rupssiMu 2 Xr u 5 Kr 3710 1 crmoco0: 5 mo 2xr u 2 mo SKT;
7) tupsimu 1 k1, 2 xr U 5 kr 13 cnocoGoB:

Ywmcro criocoboB
Twpu,kr | 1 |2 [ 3 |4 [5|6 |7 |89 |10[11]|12]13
1 kr 1135|1719 (|11|13]8]6|4[2]3]1
2 Kr 71654132 (11|23 ]|4]|1]2
5 kr L1 |11 jrf{1rfry2(2((2(2(3]3

CnaenosarenbpHo, Bcero 1+1+1+9+3+1+13=29 croco0OoB.
OteeT: 29 crnoco6os.A

515. ®upma cBsa3ana ¢ 4 marazunamu. Mukaccatop
(coTpynHUK, COOMpAIONINI TEHBIH W3 Mara3uHa
W CHAIOMNKA UX B 0OaHK) 0OXOJHMT BCE Mara3uHEL.
HauyuHasi ¢ |-ro, ¥ ONATH BO3BpaIlaeTCs B
nepBelid. Halimute Hanbonee KOpOTKHiA U3 BCex
BO3MOXKHBIX MapuipyToB (puc. 44).
Vkazanue: CoctaBbre s KaXkJ0ro Mapupyrta
5-3naunbiii kof. IlepBas m mocnmenus uudpa

xona 1. Hanpumep, nnmna mapumpyta 12431:
5+2,4+43+4,8=16,5 (xm).

6 KM

4.3 xm

14— Anrebpa, st 8 Ki1accoB
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516.

517.

518.

519.

520.
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YnpaxnHenus K riase IV

3amaHbl cleayone 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 BeIOOpOK: 1) mocTpoiTe TabmWIly 4acToT; 2) HAWIWTE CpelHEe
3HaueHue; 3) Moxay; 4) Meamany; S5) pasMax; 6) MOCTPOWTE TMOIUTOH
9acToT.

1) CocrtaBbTe BapWallMOHHBIA DS, 2) HAWAWTE CpPElHEE 3HAYCHUE;
3)Mony; 4) meamany; 5) pa3max s BBIOOPKH:

-5, -4,-3,-2,0,3,6,6,5,55,7,8, 8,6, 7.

Haiinute nms BBRIOOPKM B COOTBETCTBUM C JaHHBIMH TaOJHIBL: 1)
CpemHee 3HaYeHWe; 2) MoAdy; 3) Memuany; 4) pa3Max; 5) mocTpouTe
MOJIUTOH YacTOT; 6) COCTaBbTEe TAOJIMIy OTHOCHTEIHHBIX YacTOT U
MOCTPONTE COOTBETCTBYIOUIYIO JHArpaMMy:

Pesynbrarsl
HaOTIOICHUIA

Yacrora 6 7 8 9 110| 6 4

7 8 9 (10|12 | 14 |15

20 yyamuxcsa 8-ro kiacca Ha 100 mMeTpoBKe MoOKa3ajlu CIEAYIOIINE
pe3ynbTarhl (B CEKyHIaX):

143 | 16,1 | 14,7 | 16,9 | 24,1 | 22,4 | 19,8 | 14,2 | 17,4 | 14,5

20,8 | 199 | 154 | 18,4 | 20,2 | 183 | 20,1 | 18,4 | 183 | 16,2

Hns BeIOOpKHM: 1) mocTpoiiTe BapWalMOHHBIN psif; 2) COCTaBBTE
TaOJMIly 4YacTOT; 3) BBIUMCIWTE CpenHee 3HadeHue; 4) momay; S)
MenuaHy; 6) pa3max; 7) MOCTPOWTE TMOJMIOH YacToOT.

OnvH W3 ydJamuxcs 8-To Kjacca 3a JIBE YETBEPTH IMOJYYHJI TaKHe
OIEHKH IO MaTeMaTHKE:

4,3,2,2,3,3,3,4,4,4,4,5,5,5, 4,4, 3,2, 3, 4.

s BeIOOpKHM: 1) HaiauTe cpeaHee 3HAUYCHUE; 2) MOAY; 3) MeIHuaHy,
4) cocraBbTe TAaOJUIly YaCTOT; 5) MOCTPOWUTE MOJHUTOH YaCTOT.




pacliuCaHuC Ha HOHGILGJ’IBHI/IK?

CTYJIbsIX?

Pa3JIMYHBbIX KHHUTI I10 MaTeMaTuke?

JIIsT BBIOOPKH:

6. IlpuBenena Tabnuiia 4acTOT BBIOOPKHU:

ITPOBEPBTE CEBA!

-3, -5, 3,6, 1,4,7,4,9, 4.

1. B uemnuonate mo ¢ytbomy yuacTByoT 18 komana. CKOIBKO
BCEro Maruyed OymeT ChITpaHO Ha YEMITMOHATEe, €Cld Kakaas
KOMaH/JIa JIOJKHA ChITPATh Ha CBOEM IOJIE M HA MOJIE CONEPHUKA?

2. B 8-oMm knacce mpoBomasaT ypoku mno 12 mpeameram. B
pacrnyucaHuy Ha MOHENEIbHUK HAMCAaHO 5 YPOKOB MO OIHOMY
u3 mnpeaMeToB. CKOJTBKUMH CIOCOOAMU MOXXHO COCTaBUTH

3. CKOJBKHMH CHOCOOaMH MOYHO pacCcaanuTb 3 4enmoBeK Ha 5

4. CKOABKMMH CHOCOOAMH MOXKHO pacCTaBUTb Ha IIOJKC 5

5. Haiinure: 1) cpennee 3Hauenue; 2) Mmofay; 3) Menuany; 4) pasmax;
5) cocraBbpTe TAOIUIly YAacTOT; 6) MOCTPONTE MOJUTOH YACTOT

PC3YJ'II>TaTB£ ) 1 5 4 0 5 3 0
HaOJIIOIeHUH
YacroTa 3 2 1 5 1 2 4 2

qaCTOT.

Haiinute nns BeiOopku: 1) cpennee 3HadeHue; 2) Moay; 3) MeIHUaHy;
4) NOCTpOMTE MOJIUTOH YaCTOT; 6) COCTaBbTE TAOIMILy OTHOCUTEIBHBIX

521. CxoJIbKO YeTBIPEX3HAYHBIX YHCEI MOXHO cOCTaBUTh u3 nudp 0,
1, 2, 3, 4, 5, ecnu: 1)uudpsl He MOBTOPSIOTCA; 2) HUPPHI MOTYT

MTOBTOPSATHCS?

522. CKOJBKO YETBIPEX3HAYHBIX HEUETHBIX YUCEII MOXXHO COCTAaBUTh W3

mwdp 0, 3, 4, 5, 6, 77
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523.

524.
525.

526.

527.

OOBIYHO BEpIIMHBI TPEYTOJIbHUKA O0003HAYAIOT OONBIIUMU OyKBaMHu
naTuHckoro andasuta. B natunckom andasute 26 OykB. CKOIBKUMU
crocobaMu MOKHO OOO3HAYWTh BEPUIMHBI TPEYTOJIbHUKA?

CKOJTBKUMH CITOCOOAMHM MOXHO paccauTh 3 4YeJoBEK Ha 8 CTyibsax?

Homepa pomamuux TesnedoHOB aOOHEHTOB COCTOST W3 7 1udp U
HaguHaroTesl ¢ 218. Ckoibko aOOHEHTOB MOXET OOCITYXKHBaTh 3Ta
TeneoHHass cTaHIUS?

CKONBKMMHU CIOCO0aMU MOXKHO BBIOpaTh 2 U3 5 caOMUCTOB AJIsl y4acTus
B COPEBHOBaHMSIX?
Pewenue Anu: meercs 5 BO3MOXKHOCTEH BBIOOpAa OAHOTO cabimcTa
u3 5. Ocraercs 4 cabnucra. OgHOro M3 HUX MOXHO BbIOpaTh 4
cmocobamu. CraemgoBarenbHo, S5-4=20.
OTreeT: 54=20 pa3nu4HbIX COCOOOB.
Pewenue Hasumwei: ,JJlponymepyem* kaxjaoro u3 S5 cabiuCTOB U
nocTpouM rpynmsl nmo 2 yenoBeka: 12; 13; 14; 15; 23; 24; 25; 34;
35; 45.
OTrBeT: 10 pa3nuyHBIX CHOCOOOB.

Pewenue Mybunobony:

4 mapsi: 12; 13; 14; 15;
3 mapsel: 23; 24; 25;
2 mapsl: 34; 35;

1 mapa: 45.

Bcero 4 +3+2+1=10. OTrBeT: 10 pa3snuuHBIX CIOCOOOB.
Use pemienue npaBuwibHOe? YUbe pemnieHre Bam TMOHpaBuioch? Yem
MTOHPABUIIOCH?

OnuH W3 BamIMX OJHOKIJIACCHUKOB MHIIET CTHUX M MedTaeT: ,[loka
s JM0OUTeNb, HO KOIZa BBIPACTy CTaHy XOpoIIMM mo3ToM‘. OJHO
U3 CTUXOTBOPEHWH OH Ha3Bal ,,[tonbmaH®. B mepBoit cTpoke ObLIO
HaIMCaHo ,,BecHo Ha XoaMe pacuBeiu TIoIbIaHbl . OCTabHBIE CTPOKH
OTIIMYAJIUCh OT MEPBOM TONBKO PazIWYHBIM PACIONIOKEHHEM CIIOB B
ctpoke. KakoBo HanOosblliee 4uciio CTPOK B 3TOM ,,CTUXOTBOPEHUU 7
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528. Ha npsamoit ormeuensl: 1) 4; 2) 6 Touek. CKOJIBKO OTpPE3KOB
MOJIYYUJIOCh B KaXXJOM W3 CIIy4aes?

529. B wmeHnwo kade ,,Paiixon” mmeercs 3 BHma comchl, 4 BUIa TIEPBOTO
omrona u 5 BUIOB BTOporo Omioma. CKOJIBKO pa3IMYHBIX COYETAHUN
COCTOSIIIUX W3 TpeX OJIO MOXHO COCTABUTH?

530. Umeercsa 2 sbmnoka, 2 rpymu, 2 nepcuka. Tpu Apyra XOoTaT BbIOpaTh
no aBa ¢pykra. CKOIBKHMH CIOCOOAaMHU OHHM MOTYT 3TO CJenarh.?

TecTtoBBIe 3agaHud K raaBe IV

1. Haiigute cpennee 3nauenue BuiOOpku: —3, -2, —1, 0, 1, 4, 5, 7, 8, 6.

A) 2,5; B) 11; ©) 2%; D) HEBO3MOXHO OMPENEIUTD.
2. Haiinute menmany BweiOopku: —1, 0, 2, 6, 6, 5, 10.

A) 6; B) 5; C) 5.5; D) 4,5.
3. Haiinure menuany BeiOOpku: 10, 7, 6, 5, 4, 9.

A) B) 7; C) 6,5; D) 6,25.
4. Haiinure pasmax BweiOopku: 120, 100, 140, 170, 95.

A) 120; B) 312,5; C) 70; D) 75.

5. Haiinure momy BwIOOpKmM: —1, 0, 2, 2, 4, 5, 5, 7.
A)2mu5; B)2 C) 5; D) 3.

6. ITo manHBIM TAOMUIIBI HAWIUTE CpeaHEE 3HAYEHHUE BHIOOPKHU:

Pe3ynbratsl

) 6 11 7 13 | 12
HAOJIIONEHUN

Yacrora 3 4 3 5 3 2

A) 9.5; B) 8,5; C) 10; D) 7.
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7. CKOJBKO IIECTU3HAYHBIX YUCEJT OEJIUTCA Ha S57?

10.

11.

12.

13.

14.

214

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) 8-53% D) 5* - 8.

JlaHbl ABE MpsAMBIE, HA OJHOW M3 HUX OTMEYEHO 4 TOYKH, a Ha BTOPOU

3. CKOJIBKO CYIIECTBYET TPEYTOJIBHUKOB C BEPUIMHAMHU B 3TUX TOYKAX?
A) 30; B) 33; C) 40; D) 32.

CxoJbKMMHU Croco0aMu MOXKHO paccajguTh 3 4elloBeK Ha 6 CTynbsx?
A) 120; B) 130; C) 100; D) 480.

CxonmpkuMu criocobamMu MOXHO BbIOpaTh M3 11 dneHoB ¢yrOombHOM
KOMaHJbl KallUTaHa W €r0 MOMOIIHUKA?

A) 110; B) 55; C) 22; D) 121.

N3 cena borucron B TamkeHT BeayT 2 noporu, a u3 TamkeHTa B

VYprenu — 4 poporu. CKOIBKMMH NYTSIMH MOXHO J00paTbcst M3 cena
boructon B Yprenu?

A) 8; B) 10; C) 6; D) 12.

VY omHOTO YyueHHKa 7 3aHMMATEIbHBIX KHUT 10 MaTeMaTHKe, a y JIPyroro
— 9. CKOTBKUMHU CIOCO0aMH OHM MOTYT MOMEHSITh KKyl KHHUTY Ha
KaXAyro?

A) 63; B) 49; C) 81; D) 126.
B ens Poxaenust Otabeka Kk HeMy B TOCTH Npunuin 9 npyseit. Bce onn

BMECTE€ C HUM OOMEHSJIUCh pyKomoxaTtusiMu. CKOJIbKO OBUIO CHIENaHO
pyKOTIOXKaTui?

A) 45; B) 90; Q) 10; D) 50.




!-ﬂ l'[paRanecmle N MEKINPEAMETHDBIC 3aJ1a41U

531. YV 50 roHomie#, KOTOPBIX MPHU3BIBAIOT Ha CIYXO0y B apMHUI0 U3MEPUIIU
pOCT B caHTUMeTpax. Pe3ynprarsl u3MepeHus MpUBEIEHbI B TaOIUIE:

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) Pa3beiite nannsie Ha Kkiaccwl (rpynmbl): 154—158, 159-163, 164—
168, 169-173, 174-178, 179-183.

Omnpenenure CKOJIBKO TAHHBIX COACPXKUTCS B KAXKIOH TpymIe;

2) MOCTpOMTE CTONOUYATYIO0 IHATrpaMMy;

3) mocTpoWTe MOJMTOH YacCTOT.

532. B tabnuiie npuBeaeHBI CBEACHUS O ducie OyToHOB Ha 30 BRIOpaHHBIX
CIy4alHBIM 00pa3oM KycTax XJIOIMYaTHUKA:

74|76 |44 (4[4 (3|57 |43 (3|4
36|54 |7 64434 (314|435

OCHOBBIBAsICh Ha JAaHHBIE:
1) cocTaBpTe TaOMMIly YacCTOT;
2) MOCTPOWTE TOJHUIOH YacTOT.

533. BeibepuTe 0IHO M3 MPOU3BEICHUIN y30€KCKOTO MUcaTesis Ha y30€KCKOM
a3pike. (Hampumep: ,,Sariq devni minib*“ X. Tyxrto0aeBa; ,,O‘tkan
kunlar* A. Kogupn). [locuuraiite uncio OykB Ha JIByX IPOU3BOJIBHBIM
oOpa3oM BbIOpaHHBIX cTpaHuIax. CKOJbKO pa3 BcTpedaeTcs OykBa
pycckoro andaBuTa Ha BbIOpaHHBIX Bamu cTpaHumax? CocraBbTe
Tabnuily pacripenenenus OykB: 1) 1mo yactoram; 2) Mo OTHOCHUTEIBHBIM
gacTtoTaM; 3)MOCTPONTE TOJIUTOH YacTOT.
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A.HaBou. B Hem npunHumainu ydactue 10 neBouek M 9 MaylbuMKOB.
IlycTh: x — 4MCIO BBIyYEHHBIX HAW3yCTh Ta3ejeil, KOTOpbIE YMTAIU
JI€BOUYKH, ) — YUCJIO BBIYYEHHBIX HAMU3YCTh rasesieid, KOTOpble YNTAIU
MaJIbuMKU. PacrnpenesieHne 4ucen x U y IO 4acTOTaM IPEACTABICHO
B CIENYIOIIMX TaOIuIax:

X — YHCJIO0 Ta3ejeH 4 5 6 8 12
7 — 9acToTa 3 2 3 1 1
Y — YUCJIO razeneu 4 5 6 8 9
7 —4acToTa 2 4 1 1 1

[To manHBIM TAOIUIl UISL X U V:
1) naiiaute Moay; 2) MeauaHy; 3) HOCTPOWTE MOJHUIOH YacToOT,
COOTBETCTBYIOIIUX TaOIUIIaM.
Benuuuubel x ¥ ), 3agaHHbIe B BUJE TaOIWLBI, MOXXHO TaKXe
3amucarb B BHJE PSAJIOB BapUAHT:
x: 4,4, 4,5,5 6,6,6,8, 12 (1)
yv:4,4,5 5 5,5 6,8,9 (2)
Pacnpenenenune (1) mmeer 2 MOABI: M01 =4 u M02 =6. A
pacnpezienenne (2) ToabKO OnHy momy: M =35.
Psin (1) comepxkut 10 unenoB (4eTHoe uuciio). B aTom ciiydyae meauana
paBHa cpeaHeMy apHPMETHICCKOMY JIByX CPEIHUX UICHOB:
M,=20-U_55
2 2
Psan (2) cocrout u3 9 uneHoB (HeueTHOoe unciio). [losTomy 3HaueHHE
€ro MeJMaHbl PaBHO CPEIHEMY 4ICHY psma: M, = 5.
Menuana neinuT BapUALMOHHBIM psiJ Ha JBE paBHbIE YaCTH: YHCIIO
YJICHOB CJIeBa OT MEJMAHbl BAPUALMOHHOIO psJia TaKOe e, KaK YUCIIO
YWICHOB CIpaBa OT HEE: OHM PaBHBI MEXIY COOOH.

Oteer: 1) ing pana (1) My =4; M02 =6; s paga (2) M, =5;
2) nns psapa (1) M,=5,5; nmna paga (2) M,=5;

3) MOJIMTOH JUIsl BEJMYMH X W y TMPEACTaBICH Ha PUCYHKaX
45-a, n 45-b.




=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 xaxnaoro 8 kiacca, HanpuMmep no pesynasraram | u 1l yerBepreii:
1) cocraBpTe TabauIy YacTOT; 2) MOCTPOWTE MOJUTOH YaCTOT;
3) cpaBHUTE MOJUTOHBI U clejiaiiTe BbIBOABI. J[aHHBIE BO3BMHTE B
KJIACCHOM YypHaJje, MONPOCUB YUMTES.
[TosicuuTe, Kak BBl pEIIMIIM 3a/ady.

536. Jns yyeHukoB kaxnaoro u3: 1) 5-; 2) 8-; 3) 11-kmaccoB: a) HalauTe
cpenHuil poct; b) cpeaHrol0 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 BalleMm kiacce 3a 1 neHb. [IpUKHHBTE CKOJIBKO TOHH
MeJla pacXoAYIOT BCE INKOJIbI Haied pecrmyOnuku 3a 1 nens, 3a 1
Mecsl. [lpumute 4mciao BBICHIMX YYEOHBIX 3aBEJICHUM, JIMIEEB U
mkon pecnyonuku 3a 10000 (st ymoOcTBa BBIUMCICHUS).

Ha 3 rexrapax 3emun nocesnu AeiHU. OHU yxe nocnenu. OueHure
CKOJIbKO TOHH ypoxkasi coOpanu B cpeaHeM c¢ 1 rekrapa. OObsIcHHUTE
MOIIaroBo, Kak BBl OyAeTe pemaTh ATy 3ajady.

ABTOMAIIMHBI MOCTE TOCYAAPCTBEHHOW PETUCTpPALMU MOJTY4YaloT KO/,
cocrosmuit u3 3 mudp, 3 OykB 1 0003HAUYCHUS TOPOAA WIM OOJACTH.
Hanpumep, kox 01 o3Hauaer, 4To MaminHa OPOILIA PETHCTPALMIO B
Tamkente. Kak Bbl gymaeTe, KakoBO HauOOJblIee 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 MoxeT ObITh 000N u3 10 mudp.
Tpetunii 3Hak MOXeT OBITH JTt000W U3 9 1KMdp, Tak Kak HOMEpa ¢ Tpems
OJIMHAKOBBIMU ITM(paMU HE BBLIAIOTCS, UX Pa3bIIPHIBAIOT Ha ayKIIMOHE.
Kaxxpiii 13 ocTambHBIX TPeX 3HAKOB TOCHOMEPA MOXKET OBITh JIF000M U3
24 OykB. Takum oOpa3oM, MalllvH, 3aPETUCTPUPOBAHHBIX B TalIkeHTe
MoxeT ObITh 10-10-9-24-24-24=24°-900=12 441 600.

B nanHoMm mopcuere Mbl HE pa3ivyalii rOCHOMEpa, BUAA ,,01Ha OyKBa
— Tpu 1udpel — aBe OyKBBI“ W BUAA ,,TpU HUGPBI — TPU OYKBHI*.
Oteer: 12 441 600.A

CKONbKO 4YeTBhIPEX3HAUHbIX YHMCEJ MOYKHO COCTaBUTh M3 1udp 2, 4,
7, 9?7 Cxonbko u3 HUX pgensitcs Ha: 2, 4, 117

CKobKMMHU crioco0amMM BBl MOXKETE paccaJuTh Ha 4 cTyibsix 4 npysed,
MPUIJIALIEHHBIX HA IPa3HOBAHME BaIlIEro0 AHSA POXKICHUSA?

Ha Tapenke nexar 8 opexoB. AGOOC xo4eT B3sTh 3 U3 HUX. CKOIBKUMU
crioco0amMu OH MOXKET 3TO CHeNaTh?

B 3ane mumeercs 2 myctbix Mmecta. CKOJBKMMH CHOCOOAMHU MOKHO
MNOCAIUThL Ha 3TH MecTa 2 U3 3 YeJloBek?
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IJTABA

YHPAXKHEHUA A4 ITIOBTOPEHUSA
\% I KYPCA "AJITEBPbBI" 8-KJTACCA

N e ——

544.

545.

546.

547.

548.

Breruucnure:
n2.s 7 y) 38,9165
32 162 69° 147 152 "264
o35l PR -2 0[5 5%-%)
12 58 58 9 56 56
. 3 4533, 515,15 42,
5) 34,17.1,7+(24+O,15).5 238, 6) 5,86— 36 23 TIAET
7) R 8) —
1222 10=:1—
3 7 13 26

OnHo W3 4ymcen paBHO a, a BTopoe Ha 7 Oompmie Hero. Haiimurte
YIBOEHHOE€ TPOW3BEJCHUE ATUX UYMCENl. BBIUMCINTE 3HAYEHHE ITOTrO

IIPOU3BEICHUS IIpU aZE; 2.

Cymma nByx umcen paBHa 30. OgHO W3 4ucesnl paBHO a. 3alULINTE
YABOEHHOE MPOMU3BEIEHUE ITUX 4YHCel. BbluMcinuTe 3HAU€HHE 3TOTrO
IPOU3BEACHUS NpU a = —2.

CocraBbTe (popmyny mojcyeTa 4yuciaa €JUHULl HATypaJbHOTO 4YHCIa,
B KOTOPOM a COTe€H, b necaTtkoB u ¢ eauHuil. CKOJBKO €JIMHUII B
qucie, 3alMiMcaHHOM TeMH ke mudpamMu, HO B oOpaTHOM mopsiake?

CKOJIBKO TPaMMOB COJEPKHTCS B a KWJIOTpaMMaxX M ¢ rpammax?
3anumure OoTBET (HOpMyoH, 0003HAYMB YHMCIO TPAMMOB OYKBOH X.
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Brimonunute 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

|

(a+b)’

1 2
) a’ 1 a2(a+2) ) a’ —b*

2
552. 1) 15[2b——] 12.(3b—5)+2 - 3;6,
7

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 Hambosbliee 1e0€ YUCIO, YIOBIETBOPSIONIEE
HEPABEHCTBY:
1) n<-T7; 2) n<-3,6; 3) n <4.8; 4) n<-5.6.

(YcrHo.) Haiinute HaumMeHbIIEe I1€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.
Kakwue 1enbie 3HaYeHUs MPUHUMACT X, €CIIH
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 ynciia, 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. Pemute 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.
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561

562

563

564

565

566.

567
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. Pemute HepaBeHCTBO:

1) |x-2|<5.4; 2) x-2| = 5.4; 3) [2—x|<5,4;

4) 3x+2|=5; 5) [2x+3|<5; 6) [3x—-2.,8] > 3.
. N3Briexure KOpeHs.:
19 ry 81° . 41028
1) 3 73_2, 2) \/;, 3) ; 343619’ aioa 4) 81y4’y>0

. Yopocrure:

1) (3820 + 715 —/5):/5; 2) 7314+ 3f56):37;
3) 2@%@—3 5 4) 7\@—\/7%,5\/%.

. CpaBHUTE 3HAYEHUs BBIPAKECHUN:

o () 2) (403 n 2403,

. YIIPOCTUTE BBIPAKEHUE:

Vada \/4 x %/; -3 2
; 2) —1t—  3) (16a ) 4; 4) (27b°).
x3

H3BneKkuTe MHOXHTEIb W3 nmoa KOPH:A:

1) V9a’b, tme a <0, 2)\/25a2b3, rne a>0,b>0;
3)V8a’h’, e a <0, b<0; 4HN12a°0*, tHe a <0, b<O0.

. BHecutre MHOXUTEIH oA KOPCHb:

1) x\/g, rme x>0 2) x\/g, roe x <0;

3) —a\/g, rae a>0; 4) —a\/g, rae a <0.




568. Brruuciaure:

1 —1
3 10
1) /1000-(0,0001)°* +(0,027) - 7,1° _[—] ;
13

2) (2&)5 - (6257 :(—4) "

2 /
L 11-
9
2

3 (ig) (0,0085 :(<2) .

569. Haiinute 3HaYE€HUE BBIPAKEHHUS:

11 11

I
a? a’*b* | a—2a*b* +b
1) T — :

a*—b

m+2\/%+n.m+n_ Jm
n m—n \/%—i—\/;

570. Pewmnte ypaBHEHHE:
1 1 5 1

x2=2 2)x 2=3 3x>=8 4x2=0; 5)x =27

,» TIe a:3,b:12.
a—b a

N —

2)

, tne m=>5,n=20.

571. Onpenenute, NPpUHALJICKUT UM HE NMPUHAJICKUT TpaduKy QYHKIUU

25
y:—j TOYKA.
1) AGRS5;-5V5); 2) B(-5v2;542); 3) C(0,1; 250).

572. IlocTpoiite rpadpuk QyHKIUU:
J— 4 . P 6 .
1) y==2 2) y= aE
[To rpaduky ompenenure NpPOMEKYTKH BO3pacTaHMs, yObIBaHUs
(GYHKIMM;, Y€THOCTh WJIM HEYETHOCTh (DYyHKIUH.
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573. YnpocTturte BbIpakKeHUE:

1 Jab Ya a’+4 2 Ja VJa | b—a_
(a+2) Ya'p? a’ -4 b+Jab b—~Jab) 2Jab’
1 1 1 3 3
_ 2 2 4 4 pt 2 2 _ <
3) 3a b o a b a + : 4) a* +b _a b a b.
311 1 L a—b 11 \/%
A+t b tat) (a'bP a’ + b?

VYnpoctute Boipaxkenue (574 —-575):

574. 1) 54421, 2)N4+47;  3)5+2V6;  4)y8—2415.

A

Yab? +Ja ’
575. 1 4 1 —1)° — , 0<a<l;
) f (a+1)+Rlava —1) i +3a e 0<a
12 2;-1 L1 a?b3—alb?
2) asb < sb —ab; 3) 9 o o v
a 3b2-b 3a? arb2-a bz
Pemnte ypaBuenue (576-577):
576. 1) x2=7; 2) x2=11; 3) x246x=0;
4) x2+5x=0; 5) x2=8x; 6) x2=12x.
577. 1) 1,5x—4x*=6,3x—x?; 2) 1ly—15=(+5)(-3);
3) 3x(x+2)=2x(x—2); 4) —(3 +1)—‘“”‘+ & xl—‘;;
2 2 2 2
y =5 15-y°  y -4, 2x°—1 141,5x*
) 4 5 37 6) 4 5

578. Jlokaxurte, 4TO €Ciu

1) (=-3>GB+»)(y-3), 10 y<3;
2) (Ba+b)*<(3a-b)*, 10 ab<0.
579. JlokaxuTte, 4TO €CIH x<%, y<aT+c, z<b%
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580.

Bricora nmpsiMmoyrosibHOTO Tapajuienenumena Oomipiie 15 oM, mupuHa
oonpmie 2 cM, a aauHa Oonbme 0,3 M. Jlokakute, 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 3HAYEHHS ).
582. HaiiguTe MHOXECTBO 3HA4eHUW 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 P
30 13 7+I8x, 21 2x-1
NPT P e 0 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 MPHUOIMIKCHHUS:
1) uncna 0,2781 umcnom 0,278;  2) umcna —2,154 yucioom -2,15;
3) uucna —% YHCIIOM —%; 4) uucna % guciaom 0,272.
587. Joxaxwute, 4yTo 4yuciao 3,5 €CTh NMPUOJMKEHHOE 3HAUYCHUE UHCIIa
3,5478 ¢ Tounoctrio g0 0,05.
o 225
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588.

589.

590.

591.

592.

593.

226

o 7
HaI/I,I[I/ITC OTHOCHUTCIIbBHYIO TOI'PCIIHOCTDb HpI/I6J'II/I)KCHI/I$I qucjia 5 K

gucity 0,777.

B Tabnune mpuBeneHbl AaHHBIE O YHUCIE KOPOOOYEK Ha OCHOBHOM
BeTke 60 BBIOpPaHHBIX KYyCTOB XJIOMYAaTHHMKA CIy4alHBIM 00pazoMm:

10| 11 | 10 [ 10 | 10 | 9 9 (11 ] 9|9

{11 7149|1010 10| 10 |10

10| 10 | 11 (11 | 11 [ 10 | 10 | 11 | 10 | 10

9 110 9 91919 10| 9 |10 (10

10|10 |10 (10|11 [ 9 [11 | 9 9 |12

9110 8 (11 (10|10 | 9 | 10 | 10 | 11

Jns BeIOOpKM: 1) cocTaBbTe TAONMIly 4YacTOT; 2) HaWJAUTE CpeHee
3HaueHue; 3) MoAay; 4) Menuany; 5) BBIYUCIUTE pa3max; 6) mocTpoiire
MOJINTOH YacCTOT.

CKONbKO YETBIPEX3HAYHBIX YHUCEJ MMEKT B 3alUCU TOJBKO OJIHY
uutppy 0?

CKOJBKO TpeX3HAYHBIX YHUCE MOXHO cocTaBuTh u3 mudp 0, 1, 2,
3, 5, 8, He moBTOpsAs UX?

CkoTpKMMHU crioco0aMu MOXHO paccaauTh 6 rocteid Ha 6 CTynabax?

Bribepute kakoil-muO0 TEKCT M3 Bamiero ydeOHUKaA JIUTEpPATYpPHI.
[logcuuraiite Bce OykBBI Ha JBYX ero crpanumax. Ompenenute
4acTOThl BceX IacHbiX OykB. CocTaBbre Tabmuiy vactot. [loctpoiite
NoJMUroH 4acTtoT. CrenalTe BBIBOJ W 3aMUIIUTE €ro B TETPalb.




OTBETbHI K YIIPA’)KHEHUAM
I'maBa I
1. 2) 0; 4) 5. 2. 2) =2; 4) 0. 3. (7Tm)T1; 168 t. 4. 1) (60m) mun; 2)

L min; 3) (60m—|—l—|—%)MI/IH. 5.3(r—y): 2) 4.5: 4) 2,5. 6. (x +) (x—):

2) —%, 4)0,104. 7. 2) —1%. 8.2)4.9.1,3,15, 21. 10. 2) (m— l)m;
H2p+1)x 2p+3)2p+5). 12. (p—g)t; 1) 5t; 2) uncno g HE MOXKET OBITH
OoJbIIIe YHCNIa p; YUCIO g MOXET paBHATbCA yuciy p. 13. 400n + 500 m;
155000; 155000. 15.187200 M3, (37440m)n. 16.s=3%c+1§a+2%b,

2_p2

53kM. 23— 25.2) 5; 4)1,9; 6) —4. 26.2) V=" 4) a=2 b 27.
(a—b) P 2

x=—L  x=3 28 =%, 1=1530.2) 2. 4) 2 31.2) 2. 4 2

10004 cn 5 3 2¢

1 2 b a’b Ta 1

_ . 2 <. b abs ra, . _ 2

32.2) 7 9B 32T N 0L 34.2) B A 55 60) —3
. 2a 4a—-1 ﬂ

35.2) s W -206) oy 36.2) S ) 5 6) 1 3.

2

9 . m _x 3a+2b 1 1 .

2) S5 B~ 38.2) Tk 4) —— 39.2) — 4) Sy
o2 L4y 2 sab_ Ly

6) — 5= 40.2) 10-7b; 4) 2 4L )

2) S5 ) DU 43.0) nom 4) . 44, 2) 3y )
4a—1 3(m—n) +4x’ 6+c

32 45.2) atl; 4) L. 46.2) L u 2_“; 4) 2y 46 2oy B g7,
a 2 ab ab 2b 2b 60 60

92 72 16y* 2ax? b 6b> a2 20> 9ac 6a’h’

12xy” 12xy va 12xy° 4) 43 1 E 48. Z)E " o )@’E’ 6ab
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2 2 2 2 3 3 2
2(a’+b - 21 1
49. 2) 3a ’ (a”+b7) - a(3—a ); 4 y ’ 310x7y - 80x . 50. 2)
184°b* 184°h* 184°b* 60x*y*  60x*y? 60x*y*
6 2(a—1 8a’ 154° 7a(3 6b(3x—
@y 2Dy Se oy gy gy JGe) S0y,
(a—1)a (a—1)a 12(a+1) 12(a+1) 9x? — 2 9x?—y?
6x - X . 52.2) Ta - a(x—3); 4) 6x(x—|—y)’ Txy(x—y) - 3 .
8x+8y 8x+8y w29 ¥2_9 x2_y2 xz_yz xz_yz
6a’ 35b(b— 15 1 —48x? 4(x—1
53. 2)M, — L. u (o) ; siGas) ) LA (b
702 —c?)  T0(b*—c*)  T0(h*—c?) R2x(x*—1)  12x(x*—1)  12x(x*—1)
5 - 2 7 8 11 3 3ad—b
54. 2)22; 422 55.2) 2L 4) L 6) 2. 56.2) —; 4)=; 6)22"
b n+a o2 a2 ab 28 5b 12d

2 2,2 _
57 15+ab - 4) 2—;717. 58. 2) 20—|—42c 3; 4) mn—kn®+m 59, 2) kmnz - 4) bd+ba

b
Sa c >, acd

2 4 3 2
2n —3m. 60. 2) 4a” —2lch” 4 20y—21x+22 6 b(ed” +d+c) 1.2) 3x | 4)

6) 3 3,4 7 2.2 > 2 ’ 2(1=x)
mn 18a’b 28x"y (cd) (1-x)

2 2
8y—25x 62.2) 1 ) 5x 63. 2)Sb —2a” 4) a—l—b—y. 64. 2) 2(2a+3) .

10(y=3)° ’ 10(b+1)’ 8(x+y) ab(x+y)’ ab a(l—a) ’
_ 2 B 2

4) 67b—3a . 65. 2) x—1 . 4) 2x —0—3x—0—2. 66. 2) 6n 47; 4) 24y —I—y—l—l. 67. 2)

40(a” —b%) x*=9 x2—16 n>—49 1-9y°

2 2
Bat4 68.2) 2—11x; 4)4—7n+7m; 6) 25 H8 g 2)b —3b; 4) L.
(3a+1)> (3x+1)> (n—m)? (x2—9)? b=2 a+l1
2 2 2 2

2)_ 1 : 4) 2(247a). 1. 2) b—3b 714; 4) 28n"—4m +9mn; 6 4a 74a7b. 7.

Xty 44> -9 6(b>—1) m(4n® —m?) a*+2a

2a 6m 12 4. 515 K\ 3mk
2)—=L . 4) — LT3 D) T4 D)o A5 T8 2) s )T 6)

a>+8 m>—27

2a%h* a ac k2 3md 15a°¢* 184>
78.2) 2; 4)=: 6)—. 79. 2)—: 4 : 6 80. 2 - 4
782 2 4L 0% 79, 9 9T g B0C 80, )1 )

3,3 22 3
L6)Ll 81.2)22L; 4y 2997 6) 2201 83 2)10a%b; 4)
a 503 3 m

1
a2 c ?

4a°b°

83.2)%.
a
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4)3b; 6) a—b. 84. 2) L 62 .85.2)M 4)

3(1+ ) 3m*(mtn) - 3@=b) 2(x24y%)
18—’ (ndm) L 86.2)b-3; 4) (a-1)(2a-1). 87. 2) 2("“), 4)
n(n+p)’
2
1 6) ——. 88.2) LU D, 4y 2mim gy 5y dab gy 1 g,
b2 +1 b a’ —b? 6(c +d)
). 4" 9y, 2)—; 4)-. 92.2) 2. 4L 95 YUy
z+2 m—2 a—b c(a+Db) v+
kM. 96. 6. 97. 2) y<1 pu x=-4 y—— ;) y<1, npu x<0 wim x > 2

99. 2) (-2:4) u (2:-4); 4) (-4; —2) u (1;3). 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 — moboe YucIo; 4)§§x<2. 111.2) 5; 4) —11; 6)31—0. 112. 2) 2; 4)
436 - 113. 1) x—2; 2) (3 —x), mpn x<3, (x—3)’, mput x> 3. 114. 3974. 117.
2) 3: 4) 27; 6)21—7. 118. 2) 5; 4)%; 6)%. 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) a®b. 124. 2) 1.

1 1
: Lol 33

2 2 _ b
125. 2) 3. 126. 2)b7; 4) ath; 6) ¢ +b*; 8)Ve —1. 127.2) 1 4)
a’+b3
23a
Wb, 128. 2) 2; 4) 2. 129. 2) 23b; 2L 130.3- /2. 131. 27
a+b
132. 9a. 133. 2b(a-b). 135.3(a —b)>. 136. —a/x. 137. Ja-(a +x).
138. —ab. 139. */;\F/;. 140. 0. 141. 3. 142.1. 143. a. 144. a’x. 145.
X
2 2
. 146.8a. 147, 2)2 2D o bl (R g 9y 390 61, 4)
48 48 x’+8
7 _ a’—b? _
5-27b 140, 2 3q p. 4)8a+8b 0 1s0. 24 5 151 ’) x(x+2)(x—3) ’
P=q’ 2b=5 (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 =y

158. 2) x — mo6oe umcno; 4) x<2, x>3; 6) 0<x<2, x>3. 159. 2) a+l;
L1 11
4) @’ +a3; 6) a* +b2.

6) —0,1. 155. 2) 1000. 156. 2) ¥x; 4) 157. 2)%; 4) —60928—7.

I'masa 11

178.2) 1>0.3; 4) —2>-0,7. 179. 2) b>a: 4) a < b. 183. Tepssiii. 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<bh—5. 191. 2) 19> 12; 4) — 12> — 14.

192. 2) a<-0,25;4) a<2.193.2) 09>-2;4) 5>3.194. 2) a<-2; 4)

x<—2196.2) —5<7; 4) Ty>1. 197. 2) 25 <58; 4) 12 <4x>— 1. 204.
9

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) nesepno. 209. 2)
s _
12

3 3
Xx=3:4) x=2; 6) x=—. 213, \/[11—11] >\/[1l—11] 214, 2) x=2:
2 2

4 5 6 7

4 1 11 - 12 -
<(0,41) 4; 4) >0 2122

Bepno; 4 ) nesepno. 211. 2) [ >

4) y=5.215.2) x=2,6; 4) x=4. 216. 2) x=—-: 4) x=1. 217. )
3

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 onHO W3 JAHHBIX YHCEN HE SBISIETCS

pewennem; 4) l; 0; —1. 221. 2) y>0; 4) HU TpH KakOM 3HAYCHUH; 6)
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 sBIsieTcs 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<17 275.2) 3<x<0; 4) 1x<15. 276. 2)
3 2
X209, 323,13 4) x<27, x>37 277, 2) x<- 1, x> 4)x<0, x>16.
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) Jla; 4) net. 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. Tepsrit 310. 2) 0,000398. 311. Bropoii 312. 2) x,=0, x,=1-; 4)
3

x=—4, x= 0,5 313. 2) x=0,5; 4) x,=3, x,=—2. 314. 2) 2+bh—a>0; 4)

1

a—-3-b<0. 315. 2) y—mob6oe uucno; 4) x>7. 316. 2) x< 2. 317. 2) x =3,4,
1
x=-14;4) x =1, x, =7 318. 2) x<-2,4, x>4,4; 4) x<-2, x>1. 321. 2)

Hu npu xaxkom 3HaueHuu; 4) HU npu KakoMm 3HaueHuu. 322. 34. 323. 47.
326. 3,5416-107°Q. 327. 67J. 329. 18800; 20400;13200; 4600.

I'maBa 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) HM ogHO W3 JAHHBIX YHCEN He sBIsSeTCS KopHeM. 350. 2)

X, =d: 4) x =£15; 6) x, =213, 351, 2) x,=+11; 4) x=0; 6)
, 2 , , .
HET JEUCTBUTENBHBIX KopHen. 352. 2) x, =0, x =2; 4) x,=0, x,=0,6; 6)

x=-3. 353. 2) x=0; 4) x,=+3; 6) xu:i?n/g; 8) x,,=+20. 354. 2)
o 1
x,=0, x,=-5; 4) x,=0, x,=0,04; 6) mer xkopuei. 355. 2) x, ::HZ; 4)
1 1
X, =45 6) x,=+1-. 356. x =+2; 4) x,=+1-. 357. 2) x=0,
, . 3 , . 3

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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3 1
x1:g5 xz:_g- 362. 1) x, =1, x,=4; 2) x,=5, x,=-2. 363. 1) x =1,
x,=-2,5; 2) x,=2, xlz—i. 364. 2) 0,4; 4) 85. 365. 2) x,=1, x,=0,5;
5

4) x,=3, x,=0,5; 6) x,=2, )(,'2:%’ 366. 2) x,=4, x,=—0,5; 4) x =—1,

Y=ai 6) Y0 gy x =1, x,=—=. 367.2) x=-; 4) x=——. 368
2_39 3 ) xl . i 3- o x—4, — 6- .

1), 2), 3), 4) Her neicTBUTENbHBIX KOpHeH. 369. 2) [IBa; 4) HM omHOTO.

370. Her nedcTBUTENbHBIX KOpHEH; 4) x=2,5; 6) x =4, x,=—1. 371. 2)

7447
x,=1, x,=0,2; 4) x,=7, x,=-8; 6) x1,2:T- 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:g~ 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.

1 6) X+3. 385. 2) xu:\/giQ; 4) x1,2:2(\/7:|:\/€).

2) x+6; 4) ;
x+7 3x+1

x—9; 4) 9—x
x+38 x—5

386. 2) x(x+7)(x—3); 4) x(x—11)(x+2). 387. 2) . 388. 2)

X x—1
— ;4 . 389. 2) x, =+1, x, , =t£2; 4) x, =x1, x,=£7. 390.
(x+3)2 ) *(x +10) ) 1.2 34 ) 1,2 3
2) x,,=%1; 4) x, =%5. 391 2) x,=7, x2:3§; 4) x,=40, x,=—20, 6)

x, =6, xzz—é 392. 2) x,,=+10; 4) Her peweHuii; 6) x=-3. 393. 2)

Het. 394. 2) x=0. 402. 2) 14 u 15. 403. 2) 19 u 21. 404. 10 cm, 40 cm.
405. 140 M, 175 m. 406. 100 xm/4, 80 km/u. 407. 10 xkm/u. 408. 20 gHei,

e 233




30 nueii. 409. Cropona kBampara 15 cm. 410. 9cm, 40 cm. 411. 18 xm/4,
15 km/4. 412. 15 nmeid, 10 nueit. 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,, = lif 4) x “;f

416. 2) Jlsa; 4) omun. 417. 2) (x—8) (x—2); 4) (x—2)(2x+1). 418. 2)

©(x+2); 4) 2419, 2) x, =3, x, =25 4) x, =43, x, = }
—3 5
420. 2)x, = :l:\/_ 4) y=1. 421. 20 km/4. 422. 15 xm/4. 423. 3 gusd, 5

nuei. 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 oxnoro; 4) npa. 429. 2) x1=3, x2=1,4. 430. 3a 36 mueii. 431. 1yac
40 mMud 1 gac 20 mMuH mam 2 yaca u 1 yac 40 mumu. 432. 12 gacos,
6 gacoB. 437. 3 yvaca 439. 12 ngueir, 8 mueu. 440. 25 gacos, 20 dacos.
441. 60 xm/u. 442. 8 nuer, 12 nueii. 444. 120; —120. 445. 6. 452. 3a 7
nueii. 453. 20 kxm/4. 454. 3 km/u. 455. 8 nueii. 456. 37. 457. 82. 458. 20
naei, 30 muei, 60 muei. 459. 9 gacos. 460. 10%. 461. 5%. 462. 10 kM.
463. 16 uenoBek. 464. 35 yemoBek. 465. 60 xkm/4, 50 km/4. 466. 55 km/4.

Tnasa 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 croco6os. 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.

ITmaBa 'V

544. 2) %; 4) —%; 6) 3,485. 545. 7%; 36 546. 2a(30—a); —128. 547.

2n(2n AP
2n+k
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a-100+b-10+c, c-100+b-10+a; a ta. 548. x = 1000a+ c. 549. 2)




2q(m—2q) . 550. 4) m+7n
m+2q

2)-5;-4;-3; -2;-1,0;4)4.558. 2) §<x§10; 4)x>7,2.559.2)-15;-14;

. 552.2) 1. 556. 2) y>-2; 4) x>—4; 6) xgué. 557.

5 =15 0.560. 2) x,=8,1, x,=2,1; 4) x, =4, x,=-3; 6) x, =0, x,==. 561. 2)

x<=34x27.4; 4)x<—2— x>1;6)x <—0,4;x>16.562.2) 2= ,4)2% >

2) 3-32; 4) 6J7. 564.2) 20,5 < 20,5y 565.2) v/x; 4) 9b™. 566. 2)

Sabb: 567.2) —3x%; 4)\/57 568.2) —81. 569.2) ~4>. 570.2) x=1;
4) x=0. 571. 2) Her. 573. 2) — 2% 4) Ja ++/b. 574. 1) fj_f 2) ”ff

2 2
575. 2) a® +b3. 576.2) x,, = iJ_; 4)x,=0,x,=-5;6)x =0,x,=12.577.2)
$,=0,,=9; 4)x,=0,x,=9; 6) x,,=+1,5. 582. k> —. 583.k =3, k,=—1. 584.

2)x,=1,2,x,=-2; 4) x=3; 6) x=2. 586. 2) 0,004; 4) # 588. ~0,1%.

OtBeTtbl Kk 3aganusMm ,IlpoBepn cedsi

4ab
Tnasa L 1. b#0, c# 1, d#-2. 2. 1)— 2) 55

3

L. 3.4 82; 2) 16. 5. 1) 6; 2) (v +)xp. 6. a*; 27.

x—3

3.

[naga 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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Caasa 1L 1. 1) x=0; 2) x,=— 1, x,=2; 3) xu:j:%; 4) x,=0, xzzlg;
1 1
5) ¥2=536) x =17, x, == 1, 7) x,= =2, %, = 21 §) Her pemenuii.

2.1) (x=2)(x+3); 2) (x+1) 2x—3). 3. 9 xkm/u; 12 km/u.
Inasa IV. 1. 18 -17=306. 2. 12-11-10-9-8=87480. 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 3aHHUMATEJbLHBIM 3aJa4YaM

1. 10 merpoB. 2. Henn3s. 3. IlpsimoyronbHuK co cTopoHamMu 3 u 6
eIMHUI] WK KBajpaT co ctopoHou 4 eauuuipl. 4. CooTBeTCTBEHHO §; 12;
6; —1. 5. (x* +x+ 1)(x* —x —2000).
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CBeleHUs 0 COCTOSTHMH Y4eOHMKA, BLIJAHHOI0 HA MPOKAT

IToxnuce
Nwms, pamumus | Yaeo- CocrosHue IMoamnuce CocrosHue
No . KJIaCCHOTO
Y4eHUKa HBIA | yueOHMKa mpH KJIACCHOTO y4eOHHKa TIpU wonqdf
rox MONYYCHUH | PYKOBOIUTEIS craye Py
TeJIst

1
2
3
4
5
6

Tabauna 3anmoaHAeTCsl KJIACCHBIM PYKOBOAMTE/JIeM NPH Nepefade y4eOHUKA B
MOJIb30BaHME H NMPH BO3BPallleHNH HA3a/l B KOHIe y4eOHoro roaa. [Ipu 3anonHennn
Ta0IMIBI NCTIOJIB3YIOTCA CleAyIolHe OleHOYHbIe KPUTepHun:

HoBbiii CocrostHue yaeOHMKA PU TIEPBOU TIepenade

y4IeOHHK

Xoporio OO0okKa 1ena, He OTOpBaHa OT OCHOBHOM YacTH KHUTH.
Bce crpanniibl B Hanu4YWu, He TIOPBaHbI, HA CTPAHUIAX HET 3amucei
Y TIOMapOoK.

VYnoeneTBopu- | O0I0XKKa HE CMsITa, CJIETKa UCITaYKaHa, Kpasi CTEPTHI.

TEIBHO YI0OBIETBOPUTEIBHO BOCCTAHOBJICH MOIb30BATEIIEM.
BripBaHHbIE CTpaHULIBI BOCCTAHOBJIEHBI, HO HEKOTOPBIE CTPAHUIIBI
HCYEPUCHBI.

HeynornerBo- | O0n0kKa ncnaykaHa, MOpBaHa, KOPEIIOK OTOPBaH OT OCHOBHOM

PUTENBHO YACTH KHUTH WK COBCEM OTCYTCTBYET. CTpaHUIIbl TOPBAHbI, HEKO-

TOPBIX B006H_le HE XBaTaCT, UMCHOIIUCCA NCUCPYCHDI. VYueOHuUK K
,I[aJ'IBHCﬁI.HCMy IMMOJIb30BAHUIO HE MMPUTOACH, BOCCTAHOBUTDH HECJIL34.
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