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7-KJACCTBIH L,AJTEBPA“ KYPCYH KAWTAJOO

KeimOarTyy okyyuy! 7-kiaccThiH ,,Anredpa‘ KypcyHaH ajran Ouiaumje-

PUHIM 3CKE cajlyy MakcaTblHJa cara Oup Hede KOHYTYYHY CYHYII KbIIaObI3.

1.

TylOHTMaHBIH CaHIBIK MaaHWCHH Tall:
1) S=2(ab+ac+bc), meiana a=5, b=4, c=10;
2) V= %(Ul2 + b’ +ab), mpiga h=12, a=10, b=8§;

(a+Db)n
2

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

3) S=

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

Kamraamapapl au xkaHa )KOHOKONIOIITYD:

1) 7a—(5a+ 4b); 2) I9x—(T7Ty—4x);

3) —(2a—3b)—(—a+3b), 4) 8x—(By+5x)—(—2y—x).
Orepae:

1) v=160; 2) v=175; 3) v=90;

4) v=100; 5) v=204; 6) v=28,5

1 I
6OJ'ICO, Sng—i—%v TYIOHTMAaHbIH CAaHJBIK MdaHWUCHH Tall.

Ap Oup Tyypa >KOOU YYYH: SHE THJIM >XKaHa ajnabusitran n Oai,
MaTreMaTukajgad k Oai, aHrIMc TWiIMHEH m Oamn  koronatT. Hanmeipa
SHE TWIM ’KaHa ajaOusaTTaH ¢, MaTeMaTHKaJdaH ¢, aHIJIUC THJIWHEH b
Cypooro Tyypa KOOIl OepaH.

1) Hagsipa yoryntkan Oapiblk Oaiifbl 3CENTOO YUYH TYIOHTMA TY3;
2) arepne a=35, b=34, c=36; k=3,1; m=2,1 xana n=1,1 Gosnco, an
OapapITel 00Jyn KaH4a Oayl 4oryiTKaH?

Tennemenu ubirap (5-6):

1) 2x+15=3x—11; 2) T—5x=x—-2;

3) 2(x—3)=3(2—x), 4) =3(4—x)=2(x-5).

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

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




10.

11.

12.

13.

14.

1 o
Caskatubl 3 KM jKaHa KajraH >KOJJIyH — OeJYI'YH O©TKOH/IeH KUHUH,
3

AcenTen Kopco, OapAbIK KOIIYH KapbIMbIHA KETHIIW YYYH Aarbl 1 KM
apaJIbIK KaJbINThIp. baplblk k01 KaH4Ya KWJIOMETP 3KEH?

V3yHnyry 9,9 M GoiroH 3bIMIBI 3KHM O6NYKKe OenymTy. Jrepre:

1) Genykrepnen Oupu skuHuuMcuHEH 20 % ra kbicka 0o0Jico;

2) Oenykrepnen Oupu skuHUMcuHEeH 20 % ra y3yH Ooiico, ap Oup
O6JYKTYH Y3yHAYTYH TaIl.

1) bup can skuHum canHiaelH 45 % bIH Ty3eT. CaHnapnan Oupu
HKMHYHUCHHEH 66 ra 4oH 00JCO, OLION caHAapisl Tal.

2) bup can skuHuyu canHaeiH 30 % BiH Ty3eT. CanjapiaH Oupwu
SKMHYMCHHEH 35 ke a3 0osico, OmIOoN caHJapibl Tarl.

bup aiibuinan SKMHYM aiipuira kee agam 4 Km/caar bUIIaMJIBIK MEHEH
KOJITO YBIKTHI. ApajaH 2 caaT ©TKeHJAeH KuiuH, 10 KMm/caaT pUIIaMIBIK
MEHEH BEJIOCHUIIECIYH JIa YKOJITO YLIKTBI. AJI SKMHYM aublira Kee ajaMIaH
I caat mypna »xetun Keaau. ARbUIIAapIbIH OPTOCYHIATbl aApAJIBIKTHI Tall.

Dcernre:
34105019 2438 =731y 215,416
1) I 2) 36535 3) e

bup mydeny cranmapTThik dopmaaa ka3, CaHABIK MAaHHCHH JCEMNTe:

1) ba - 8ac, mpiHga a=—-,b=-3,c=2;

1
2’
4 2 5 2 1
—x-8y - =x x=3y=—.
2) 5x-8y"-oX"y, MbIHIA V=9

Kemn myueny ctaHmapTThik (hopmara KeaTup:
1)1,2ab +0,8b° —0,2ab + 2,2b> + 2ab;
2)3a’2a’ +3b*4a’ —2a°5b° —3a2ab® — a’2a.

Amanpapasl arkap (14-15):

1) 3a’> —2ab—b*)—(2a” —3ab—2b");

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




15.

16.

17.

18.

19.

20.

21.

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

1) (x+y)a—b); 2) (a—b+c)a—oc);
3) (a’ —b*)(a+Db); 4) (a=3)a—-2)—(a—1)(a—4).
TyrOHTMaHbl KOHOKOUIIOIITYP:

1) 4a’:a—(2a)’ +a*:3a%;
2) (5a* + §a3) La® — (4a%): (2a) + (20)%;

3) (0,16* —2b° +0,4b> +0,02b) : (0,1b);

4) %csz —F%azb3 —%ab“):(%ab2 .

Kebelityyuynepre axsipar (17-18):

1) 5a* —15a" +104°; 2) 9a° +12a* — 6a;

3) a(x+y)—b(x+y); 4) (x=D—a(l—x);

5) 4(a—3)+a3-a); 6) a*(1—a)+4(a—1).

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

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

Dcernre:

1) 497 +51-98+51%; 2) 58° —116-33+33%;

3) 192 +3811+11° 4) 532 -53.94+47%
19211’ 53247

s 183°-93° ¢ 43,73% —43,73-56,27+56,27°

) 1837 +183.93+93% ) 43,73 +56,27°

Nukep enaypren mpoayKuusichiHbIH 1 kuiorpammbiH 19 800 cympan
carca, 162800 cym kwupemie anar. Orepie OIION MPOAYKIHUSACHIHBIH |
kuwiorpaMMbiH 16 500 cymaan carca, 81400 cym 3bisiH KepeT. [Iponykuus
KaH4Ya KHJIOTpaMM HKeH?

CoiHOOMI0 OKyyuyra 60 cypoo Gepunau. Ap 6up Tyypa xoon 5 Oamira
OaanmaHael. 4 Tyypa dMeEC KOOI YUYYH alblll UpETHHAE OUp Tyypa KOOI
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YKOKKO YbITapblIbl. Byl cbiHOOA0 Gapibik cypoosiopay OenruiiereH oup
oKyyudy 225 Oamn yoryiaTkaH 0o0ico, all KaHY4a Cypooro Tyypa KOOIl
Oepren?

22. Y4 opyHIyy caHAbIH mudpanapsl OupaeH azaiein otypat. Omon canaaH

nudpanapsl ara TECKEPU TAPTUINTE Ka3bUITaH CaHJbl KEMUTYYHYH Ha-
THIMKACBIH/IA aJIbIHTaH caH 2 1e, 9 ra, 11 re OenyHoT. YiIyHy nanuije.

23. ABtoMoOmIIE 60 KM/caar pUIAAMABIK MEHEH 4 caar xypay. Omomn oiaro

24,

25.

26.

27.

28.

1 caar a3 yOakbeIT capnToO YYYH aj BUIJAMJIBITBIH KaHYa MalbI3ra
YOHOWUTYYyTra THUHUII?

DKM albUIIBIH OPTOCYHATHI apajbIKThl OUp casikaTubl 2 caarTa, SKUHYH
casikatybl Oonco 3 caarta eTeT. Drepae anap Oyn aWbuigapnaH Oupu-
OupuH Kapail Oup yOaKbITTa XKOJITO YBITHINICA, KaHYa YOAaKbITTaH KUWHH
JKOJTyTymiaT?

[TponykuusHelH Hapkbl a cyMm 3ne. byn napk ¢q%ra ap3angaisbl.
benrunyy yOakbIT ©TKOHIOH KWUWHWH, KaHbl HapK p % ra KbIMOATTajbl.
VYuypaa omona mpoayKuus KaHda CyMIaH CaTbUIBIN JKaTar?

Tux OypuTyKTYH Tyypackl ara, y3yHy b ra GapaOap. AHBIH Tyypacbl
p %ra y3alTbulsl, y3yHy Oosco g % ra a3aWTblaabl. AJIBIHTAH THK
OypYTYKTYH asiHTBIH 3CEMNTe.

MamuHa v, KM/caaT bUINaMIBIK MEHEH # caaT, v, KM/caaT bUIIaMIbIK
MEHEH m CaaT Ol XKYPAY.

1) Mamuna GapAsirel 00Myn KaH4Ya KHUJIOMETP KOJI JKYPreoH?

2) AHBIH OpPTOYO BUIAAMIBITHI KaHAaik OOJTOH?

5 TtonHa xaHa 10 ToHHa XYk keTepreH 50 mammuHa meHeH 405 ToHHa
KYKTY TamblmTel. JKyk Tamyyna kaH4a 5 TOHHallyy »aHa kaHda 10
TOHHAJYy MalllMHa KaTbIIIKaH?




[
| I ANFEBPAJbIK BONMYOKTOP XAHA
FTMMABA 1 ANAPObIH YCTYHO® AMANOAP

1- §. AJITEBPAJIBIK TYIOHTMAJIAP y

TemeHKy MacesieHH Kapamn KepeOys.

1-macesne. Kanmalaplp caHIbl OWJIO, aHBI 3 KO KOOOWT, ajbIHTaH
HaThIikara 6 HBI KOII, TaObUITaH CyMMaHbl 3 ke OeJ jkaHa ONJOHTOH
cannpl keMutT. Kanpmal caH ajbrHar?

/\ Ancak, OMIOHTOH caH 8§ OosicyH. bapawsik amanmapipl MacelieHUH
mIapTHIHIA KOPCOTYJITOH TapTHUNTE aTKapaObI3:

1)8-3=24; 2)24+6=30; 3)30:3=10; 4)10-8=2.
2 caHbl aJbIHIBIL.

Byn dpirapeuteliTel MaaHucu 2 re Oapabap Oonron (8-3+6):3-8
CaHIyy TYIOHTMa TYPYHIe Xa3zyyra OOJoT.

Orepae 5 caHbl OWJIOHTOH OO0JICO, aHJa MaaHHWCH Jarkl 2 Te Oapabap
6onroH (5-3+6):3—5 caHayy TyIOHTMa ajblHMaK.

bu3 kanmaii caHABl OWJIOCOK Ja, HaThIikazga 2 caHbl 4ybira OepeT
9KEeH TO, JereH oW Tyynaar. MyHy Tekmepun kKepeOy3. OWIOHTOH caHJIbI
a TaMracel MEHEH Oenruieibu3 jkaHa aManaapAbl KalWpa MaceleHWH
apThIHJA KOPCOTYJITOH TapTUNTE Ka3aObl3:

(a-3+6):3—a.
ApudmeTukanbik amManaapablH Ous3re OeNruiayy OOJTOH KaCUETTEPUHEH
naWananein, Oyl TYIOHTMaHbl KOHOKOUIOMTYpeOys:

(a-3+6):3—a=a+2-a=2. A

Macenenu ywlrapyyna Kaajaranjuail caHabl OWJIIUPIeH a Tamracel, 3
aHa 6 caHmapsbl, amas OelTuiepy KaHa Kamaajaapaan typrad (a-3+6):3—a
TYIOHTMa anblHAbl. Bynm anecebpanvixk myronmmara mucan 00J0T kaHa al
MacCeJICHUH IapThlH MaTEMATHKAJIBIK THUJITE€ OTKOPYYHYH YJTYCY CaHalar.

Jlarel anreOpaiiblk TYFOHTMaJiapra MHUcaIIap KeITHpeOu3:

2(m+n), 3a+2ab—7, (a+b)a—b), 2.

a




@ Aneebpanvlk myloHmma caHoap dHcaHa mameanapoar my3yiyn,
aman 6eneunepu MeHeH OUPUKMUPUTIZEH MYIOHMMA dCenmenem.

Orepae anredOpajiblk TYHOHTMara KHpPreH TamraiaplblH OpAyHa

KaHJaWIbIp CaH KOIOMYI, KOPCOTYIreH aMajjap arkapbuica, albIHraH

CaHra bepuneen anzebpanvlk MylOHMMAHbIH CAHObIK MAAHUCYU JIEHUIIET.

Mucanbl, a=2, b=3 00AroHmI0,
3a+2b—7

anre0pasibIKk TYFOHTMaHBIH MaaHUCH S5 ke Oapabap, anTkeHu 3:2+2-3-7=5;
a’ MU aHbIH MaaHucu a=1; b=0 OGonronmno, —4 ke OGapabap, aHTKCHH
3-142-0-7=—4.
a HBIH KaaJlaraHJaid MaaHHCHH]IC
(a-3+6):3—a

anreOpalblK TYIOHTMaHBIH MaaHucu 2 Te Oapabap.

(a+7)b
2-maceJe. ~_, TYIOHTMaHbIH MaaHHCHH a=10, b=5 6oaronao
Tar.
3-10+7)-5  37-5
A LD 037 A
10-5 5
@ Komryy, keMuTYYy kaHa KeOeWTyy OeirmiaepruHaH >kapIaMbIHIa

OMPUKTHUPWITEH OWp HEYe KON MYUYeJOPIeH TypraH ainreOpajibik
TYIOHTMara OymyH myroHmmMa JEeHUIIET.

Kaajaranmaii OyTYH TYIOHTMa CTaHIAPTTHIK KOPYHYIITOTY KOI MY4Ore
KEJITUPUIMIIA MYMKYH.

Mucan: P(a,b)=30a’b>—(6a’*h+a)(5ab—2) OYTYH TyHOHTMaHBI
CTaHIAPTTHIK KOPYHYIITOTY KOI MYYere KeITHp.

A\ P(a,b)=30a*b>~30a?b-ab—5ab-a+12a*b+2a =

=30a’b*-30a°b*>—5a*b+12a*b+2a=T7a*b+ 2a.
JKooby: Ta*b+2a. A




Kenyeyynop
AnreOpasibIKk TYFOHTMAHBIH MAaaHHCHH Tall:
1)3a—2b, MbIHIA a= %, b=1; 3)0,25a—4c®, MbHTA a =4, c=3;
2)2a+3b, mpiHTa a=3, b=-2; | 4) (2a2 —%b), MbIHIA a=2,b=09.

AHFC6paHI)IK TYIOHTMAaHbIH MaaHWUCHH Tall:

1) %x—%y, MBIHIA X =28,y =—14;

2) %x—l—?y, MbIHAa Xx=9, y=-10;

a—3b _ .
3) 735" MbIHIA a =4, b=-2;

a+3c
4) , MblHHa a=3, c=—1.

2a—c
MyHnaliaeiH HoocyHaH | caarra 7 T MyHail arat, m caaTTa HOOJIOH KaH4a
TOHHa MyHai arbin eTeT? bup cyTkamausi?

1) m caarra; 2) p cekyHnna; 3) m caar / MUHYT ’KaHa p CEKyHIJa
KaH4a MUHYT Oap?

. X ’KaHa y caHJapbl abIPMACBIHBIH Y4 3CEJICHTeHHUH ka3. Omoi TYIOHTMaHbIH:
1) x=-0,37, y=-0,42; 2) x=-2,98, y=—4,48;
5 9 2
X=—=, :——, X=—, :—0,7
3) V=77 4) 5 Y
OONTOHIOTY CaH/IBIK MAaaHWCHH Tarl.

X JKaHa ) CaHJapbIHBIH CyMMachl MEHEH aJlapJblH albIpMachIHbIH
KOOOUTYHAYCYH JKa3. AJIBIHTaH aJreOpasiblk TYFOHTMaHBIH:

1L _ 5 3,
1) X = 87 y 47 2) X 8,)/ 43
3) x=0,15, y=-0,75; 4) x=1,32, y=—1,28

60J'IFOHI[OFy CaHJbIK MaaHUCHH Tall.




AnreOpanblK TYIOHTMaJIApJbIH CaHIbIK MaaHucWH Tam (7-8):

7. 1) M’ MBIHIA m:k:l’ n:l’
Gpth-2p 1 o,
2) P +3, MBIHIA p=-, [=1.
8. 1) 2D e x=8,31 y=2,29; p=2,01; ¢=2;
2p+q
2) M, MBIHZA bz%; c=6; q:%, m:%,

9. Tak canmgea dopmynacel n=2k+1 nen maimamansim, k=0, k=1, k=7,
k=10 OOATOHIO » NMWH MAaHUCWH TaIl.

10. AnreOpanblk TyIOHTMa TYPYHI® Ka3:
1) kuunHecu n re Gapabap OOJITOH PKHM yaaajall HATypaJJIbIK CaHJIbIH
CyMMachl; 2) 4oHY m Te Oapabap OOJTOH 5KHM ymaajail HaTypajabIK
caH/bIH KebelTyHaycy; 3) kuuuHecu 2k ra 6apabap OOJTroH y4 yaaajaiil
Ky HaTypaJJIbIK CaHABIH cymmachkl, 4) kwumHecu 2p+1 re OGapabap
OOJITOH YU yjmaajam Tak HATypaJAbIK CaHIBIH KOOOHTYHIYCY.

11. durypanapablH HEpUMETPUH aHA AasHTHIH ajlreOpajiblKk TYIOHTMaA
KepYHyIIyHA® ka3 (1-cyper):

- 3,5 - <
¢ 1,5
= Sl o« I
]
<b—>
1-cyper.

12. Yiay BICBITYYy YYYH p TOHHAa KOMYp KaMJIaJiAbl; aHJaH ¢ TOHHA
caprntanabl. Kanua tonna xemyp kanasi? 1) p=20, g=15 Gonronmno
JcenTe; 2) g caHbl p CaHbIHAH YOH OONylry MyYMKYHOY? p ra Gapalap
oonyuryuy?

10 e




13. Kypei mennemun kepyy yuyH ap Oupu 400 cymaaH » yplnTa jkaHa ap
oupu 500 cymaan m 4yblnTa caThlUIAbl. bapablk yblnTanapiaH KaHya
akya TymkeH? Tuemenyy TyroHTMa Ty3 jkaHa aHel n=200, m=150;
n=100, m=230 OoJroHmo >cemnre.

14. bup ans6omayH Gaacer 200 cym, Oup nmentepauH Oaacet 40 cym, Oup
pyukaHblH Oaackl 60 cyM. ¢ ambOOM, a JenTep aHa b pydYKaHBIH
JKanmbl (Cymaarsl) 0aacelH p TamMrachkl MEHEH Oenruien, aHbl Gopmyna
KOpYHYIIYHAO Xa3. Jrepae ¢=9, a=21, b=4 0onco, 0yn dopmymna
O0O0IOHYa p HBI JCEITE.

15. Kpimyynyk O6epyy CTaHIMSICBIHBIH Ta3 HOOCY apKbUIyy MUHYT CallbiH 26
M’ Ta3 OTOT. 5 CyTKaaa; m CyTKaJga HOOJOH KaH4Ya KyO METp ra3 eret?

16. T'eonornop ©3 OareIThl OOIOHYA apaKEeTTEHUII, aTTa CaaTblHA ¢ KUJIOMETP
BUTIAMIBIK MeHEH 3 caaT 10 MHHYT >KYPYIITY; arbIMBIHBIH BUTIAMIBITHI
caaThlHa @ KWAJIOMETpP OOJTOH mapeisaa arbiM OotoHda 1 caar 40 MUHYT
cajja CYy3YHITY ’XaHa caaTblHAa b KHUJIOMETP BUIAAMIBIK MEHEH 2 caar
30 MUHYT 66 XYPYIUTY. BareITThiH (KM J€rH) Y3YHIYTYH § TaMrachbl
MEHEH OeNTHuJeMN, TEeOoJOTa0op Oachlll OTKOH JKOJAYH (OpMyIachiH
xa3. Odrepae a=3,3 km/caat, b=5,7 km/caar, c=10,5 km/caar Gosco,
OarbITTBIH y3YHIYTYH DCENTe.

17. Apanam cax a+é KOPYHYIIYHIO JKa3blIraH. Apanam cauisl Oypymr
c

0eT4eKKe ailllaHIbIpyyHYH 3PEKECHH TaMmrajapblH >KapAaMblHIA *Kas3.

18. 1) 2-cypetrery ¢urypanbid (TUK OypuTYKTYH) assHTHIH JKaHa IEPUMETPHH
ACeNnTee YUYH Gopmynamapasl TY3:

b a c d a

2-cyper.
2) durypaHbIH KapAaMbIH/A!
a) (a+b)(x—|—y):ax+bx+ay+by;
6) a(c+d)=ac+ad;
e 11




B) a-(k+l+n):ak-|—al+an

OapabapasikTapblH manuiae. bynm dopmynamapablH MaaHWCHH ad.
19. Temenky OapabGapabIKTapra ajblll KEJITeH mypMywmyK macenenep TY3:

1) a—(b—l—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. (ab):c=a*(b:c) popmynacein namwine. [epMeTpusIbIK TYIIYHYKTOPAOH
xkaHa 3-cyperrtery ¢urypagaH maiijganas.
b

3-cypeor.

2-§. AJITEBPAJIBIK BOJTYOK. BOJTYOKTOPAY KBICKAPTYY
-~ -
1-macese. KarepauH TypyKTyy Cyyaarbl BUIJAMJIBITBI caaTblHA d
KHJIOMETPTe, Iapbls arbIMBIHBIH BUIAAMIBITBI CaaTblHA b KHIOMETpre
Oapabap. KarepnuH mapbIsSHBIH arbIMbl OOIOHYA KBIMMBLI BULIAMIIBITEl aHBIH
JapBISTHBIH arbIMbIHA KapIibl KbIMMBUT BUIIAMJIBITBIHAH KaH4a 3Ce YOH?
KarepHuH nmapeisiHBIH arbiMbl OOFOHYA BUIIAMIIBITH  CcaaThIHA
(a+b) xunmomerpre Oapabap; arbiMra Kapiibl bULAAMABITHI caaTbiHa (a—Db)
kmiomeTpre Oapadap. OmOHAYKTaH NapbIsTHBIH arbiMbl OOIOHYA KBIAMBLI
BUIIAMABITHl arbIMra KapIiibl KbIHMBUI BUIIAMIBITEIHAH

a+b
a—>b

3ce 4oH OOJIOT. A

a+b

,_p TYIOHTMara aneebpanvik Oonuok Heiunetr. bym Oem4eKTYH aibIMbl

a+b, demymy Oonco a—b.
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JXanmbIchiHAH araHia, anblMbl MEHeH OOIYMY aneedpanvlk myHHmMMAaLap
OoneoH 0OIUOKKE aneedpanvlKk OO6NYUOK NEUHIICT.

AnreOpanblk 06TYOKTOPre THEILIETYY J1arkl OMp Heue MHUcal KeATHpeOus:

a 2 ) a—b. x(b—l—c)

b

b x+y’ c y(afc).

Orepae anreOpaiblk 06J46KKe KUPreH TaMraiapAblH OpAyHa KaHIauabIp
caHJap KOlojica, aHAa 3apbll ICENTeesep aTKapbUITaHJAaH KUHHMH OLIOJ
anreOpajblk 0OTYOKTYH CAHObIK MAAHUCU aJTbIHAT.

a+b
Mucansl, a=10, b=8 Gonronmo, anreOpaiblK OOTYOKTYH CaHIBIK
10+8 18
MaaHuCH == 9 ra Gapabap GoIoT.

a+b

anre0pasbIK O6I9eryHe @ MEHEH b HBIH OpayHa o3 apa Oapabap

amec (a#b) xaanmaraHgail caHabsl Koloyra OONOT, aHTKeHH a=b OOnTOHMO,
0eTYeKTYH O6syMy HeJre aujaHaT, HeJre 0eyryyre OOJOOWT.

MpeiHgaH apbl anreOpasiblk 06JIY6KKe KHPreH Tamrajiap KOsl KOIOJIraH
(3apbLn) MaaHWIEpaU TraHa, 0. a. OO 06NUeKTYH Oenymy Hesire OGapabap
00700TOH MaaHWJIEPAW TaHa KaObUT anat, Jem KeIuIeous.

a
Mucaitsl, ﬁ 0em4eK ydyH 3apbul MaaHwiep a HbIH a=0 jxaHa
a\a—

a=1neH Oamka OapAbIK MaaHUJIEPH OOJIOT.

@ bonuokmyn ne2uzeu xacuemun MWHTHI ka3yyra OOJOT:
a ma
_:_,
b mb

oy xepne b#0, m#0.
Jlemek, 06UOKTYH alIbIMbl kKaHa Oeymy Oupzel anreOpaliblk TyrHOHTMara

kebelTyiCco xe OesyHCco, aHaa ara Oapabap 046K allbIHAT PKEH, MACEeJIeH:

335 15 a+b_(atb)c

4 4.5 20 b be




BenmyexTyH Hermsru KacMeTHHEH MalJajaHbIN, aareOpaiblk OeT4eKTY
aHBIH aJBIMBI JKaHa O0eTyMyHe OMp yOaKbITTa KUPTEH JKalbl KOOOUTYYUYTe
KBICKapTyyra OO0JIOT, MaceJeH:

a(b—f—c) _b+c (a+b)c ¢

a(bfc) Cb—c’ (a+b)d d’

BenuexTepay xeHekeWnemTypyy Y4YyH OamTan ajapJblH ajibIMbl
*aHa OJYMYHYH >KaJlbl KOOOUTYYUYCYH aKbIpaThlll ajllyy Kepek. Yuryra
TUELIETYY MHcCAIAap KeITHpeOus.

2-maceJsie. bemyexrepay KbICKapT:

2 2 2
12a°h m —n

1 2
) 4ab*’ )

A 1) 12a°b xana 4ab® 6up myuenep 4ab xannbl KeOOUTYydyre 3.
bendexTyH anbIMbIH kaHa OenymyH 4ab ra Genedys:

3 .
m +mn

124’0 4ab-3a 3a
4ab®  4ab-b b

2) m*—n? xaHa m’ +mn Kem Mydeyiep m +n Kalbl Ke0eHTyyuyre
93, aHTKeHU m* —n*> =(m +n)(m —n), m*> + mn =m(m +n). BOTYOKTYH ATBIMBI
MEHEH OenyMyH m +n re 0enelys3:

m>—n’ (m-i-n) (m—n)_mfn. A

m2 +mn m (m + n) m
@ bendekrepay KbickapTyy Y4YH Oyn OeTU4eKTOpIAYH allbIMbl MEHEH
O06JTYMYH ajapAblH >Kalmbl KeOeUTYydycyHe Oenyy Kepek.
a
Orepne 3 0OJTYOKTYH aJIBIMBI K€ OOJyMYHIOry Oeinrud Kapama-

KaplIbIChIHA ©3repTyJice, aHAa OepriireH OeJ4eKKe Kapama-Kaplibl
0OJTY6K AaJIBIHBIIMIBIH OEJTruiIeil KeTeOus.

—da a a a

~, aHa -5 —- JKaHa - — KapaMa-Kaplbl O0emvexTep. OMOHY MEHEH

6I/IpFe —a a a a

14 O



-3 3
Mucaisbl, — =7 =— -

3-maceuie.

3(yx
o (r-y)

) 0eI4eryH KbICKapT:
a (x— y)

A 3a<y x) —3a(x—y) -3 3 A

a (x y) a* (x—y) a a

Koenyeyynop
21. AnpIMBI X JKaHa y caHAapbIHBIH KOOOHUTYHAYCYHO, Oesiymy Ooiico anap-
JBIH CyMMachiHa Oapabap anreOpaiblk Oe4eKTy Kas.

22. AnpIMBI p KaHa ¢ CaHJAPBIHBIH albIpMachiHA, 0OJIIYMy 0O0JICO alapabiH
KeOelTyHaYCYHO Oapabap OonroH anreOpasbik OOIUOKTY XKas.

23. AnpIMBI @ KaHa b caHIapbl KBaJapaTTapbIHBIH aibIpMachiHa, 6eymy 0oJco
OIIIOJT CaHJap aWbIPMACBHIHBIH KBaJIpaThiHa Oapabap O0JToH anreOpalibik
0OIYOKTY Ka3.

24. AnpiMBl ¢ KaHa d caHAapbl KyOJapblHBIH CyMMachlHa, O0eiaymy Oosico
OLION caHaap KeOeHTYHIYCYHYH 3KM JcelleHreHuHe Oapabap OoiaroH
anreOpasibIk OOIUeKTY XKa3.

25. AnreOpanblk OOTUOKTYH CaHABIK MAaaHMCHH Tall:

1 3 a—>b
—_ :2—' = =_ 3"
1) pe MBIHIIA @ i 4) Y MbIHOA a =16, b=-3;
5a+b°
2)ﬂ, MbeiHga b=1L75; 5) Z+ » MBIHIA a =2, b = §;
b—1 a —5b
2
3) Lt e a=-3; 6)_27—ab3, MBIHIA a =3, b = 4.
2a 30" —a
26.1)S=vt popmynanaH v HbI; 2) p:% dbopmynanan V Hbl;

3)C=2nR popmynanan R mu; | 4)P=2(a+b) popmynanana HbI Tal.

27.Ap Oup XYK MallMHACBIHA @ TOHHAJAH KapTOIIKa >XYKTOIl MYMKYH
Oonco, ap OupuHIE p KUIOTpaMMIaH KapTollka OOJroH 7 Kam
KapTOIIKaHbl TaIlIbIM KETYy YYYH KaHYa XYK MalllMHAchl (X) Kepek
6onot? x M n=90, p=50, a=1,5 Gonrongo TAam.
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28. MamuHa caarblHa OpPTOYO ¢ METP JMHOJIEYM HMIITEIN 4blrapar. Jrepie
MalllMHa KYHJe 7 caaTTaH MIITECE, al a METP JUHOJIEYMIy KaHda
KyHIe umTen usirapar? Mznenren yOakbITTBI m MEHEH Oenruien, m
o ¢=47, a=11280 xana n=16 OGonrongo Tar.

29.bepuiren sku 0OTUOKTYH OapabapibiTblH KOPCOT:

2 2
6 18 . 2 2a . m-—n m —n_.
1) S JKaHa —; 3) J Kama o 5) i, KaHa (mtn)’
2
-3 27 . 2a 2a°h . a+3b (a+3b)c
2) S JKaHa — o 4) 7p JKaHa 5 0) y KaHa c—
bemuekry kbickapt (30-45):
—48 —64 —121 . 28
12 2¢ . b .
3. 1) o 2) 5 3) 377
2
4ab . a . Sx
D Sac )%’ 65,
a’ | b
32. 1) a_3 > 2) b_ 9
a b°
3) a—4? 47
6 l4c a'h
33. 1) P ) 90 3) el
4 3a%b ) 124*p* . 25a°be?
) 57 184°> 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(ab) ’ ) Sa(ard) (ab)’ B0
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35. 1 3 _m—-n_.
) a—b )(l’l*m)z 4 9 2()671)2
2
(2x—3y)2 8a"bla—b
2) r, Hh " 60— ( >2
<m+n) 3y—2x 4a b(b—a)
3x+3y 2a+2b ac—bc
d)———; ;
36 ) 6¢ 3) 4a—4b ) ac+be’
8a 12a-3 a+ab
2 ; 4 ; .
)4m—4n’ ) 6a+9 6) a—ab
a’ ) Ta+14b 3a—6b
3. D) ) e ) 12b—6a
) Pq3 . 4 2m27mn_ 6 x2—2xy
b —’ .
) pa-pd’ ) 2mn—n’ ) 2y’ —xy
38, 1 12x2730xy_ 36a2+24ab_ 3 m’ —3mn ) 4 a’ —2d°b
’ 30x° —12xy ’ ) 244" +36ab ’ ) 3m’n—3m’ ) 280 —a'p
2 2 2 2
_ 4e° — 3ala—b
39. 1) 4=t . 3) 2 5)#-
atb 2c—3x 6a (b—a
2
2) a—b 4) 25—x2, 6) 5a<c _4>
a —b2 ’ 5-x 10a2(2—c)
8—13c 2y—-10 p? — ¢
40. 1) ———; 3 ) 5) 7——~F>
) 902764 ’ ) 25—)’2 ) b4nfc4n
2
2 5y — 3 3
100 — 495 Y-y . Sa”b+5ab
2) ——,; 4 > —
) 0 UPYI 6) =,
d’> —6d+9 b+7 9—6a+a’ 1-2p
41. 1) —; B 3)) —— 4) ———-.
) a3 ) a4 )T )1_4p+4p2
2 2 2
4y" —4y+1, 3a” —6ab+3b" |
42. 1 2 5 )= 3
4y -1 6a” —6b
2 2 2
) 164" —1 : 4y 30m” +100mn + 50n
164> —8a+1 15m> —15n> '
o 17
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1—a 2 2
1—a m—n 4y —4y+1 5—2x
43.1) (1) gy lmn) gy AL —=
a n—m 2—-4y 4x” —20x+25
e 9t ~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° 4p% —12bc +9¢°
3) y2 4yt —2ab +3ac
45. 1 2a° —1284° , 3 3a> +ab* —6a’bh—2b>
5. 1) 2 4 3)° ) 5 4 4 50
<2a +8a+32) (a _4q ) 9a° —ab* —18a"b+2b
5 2a" +3a° +2a+3 . 3ac’ +3bc® —3ab” —3b°
) <a2——a—#1)(2a—%3), ) 6acz—|—6bc2——6ab2——6b3

3-§. BOJTYOKTOPLY KAJIIBI BOJIYMI'©O KEJITHUPYY

Kenexeit GeruekTopay KONUIyyaa afereHAe 00TYOKTOP Kbl O6TYMIe

1 3 7
h %10 OemyexTep YUYH xanmbl 0emym 100 caHbl
6omot, Oyn can 4, 25, 10 canmgapblHBIH dH KUYHHE KaJIbI dCENYYCY.

KCIITUPHUIICT. MI/ICEU]LI,

@ AnreOpanbik 00T4OKTOPAYH >KaImbl OOJIyMYy OIION Oe9eKTep
O06eNIYMAOPYHYH 2H KWYHMHE JKalIbl 3CENYycy. bemdexrepay >xamrmbl
0esyMre KelTUpYYae OOTYOKTYH HETH3THM KACHETHHEH IalaaaHbLIaT.

m n )4
l-macene. —— 7 JKaHa -~ anreOpaliblk OOJIYOKTOPYH *KaJIIbl
3a”b 6ab 4ac

0eaymMre KejiTup.

bepunren 6emuexTepayH Kaumel 6eymy ap Oup O06T4eKTYH OemyMyHe
Oenynyyre tuitmmi. Jlemek, an 3 ke, 6 ra, 4 ke, 0. a. 12 re; a* ka, a ra, 0.
a. a* xa; b ra xana b’ ka, 0. a. b* ka; ¢ ra OeJYHYYre THHUIIL
18 ®




OwmenTun, OemuekTepAyH kanmel Oenymy 12, & b? xaHa c
KoOeUTYyuynepay 3 W4yuHe anyyra Tuhum. JKanmel O6esyM HpeTuHIe
12a*b*c xe0eUTYHAYHY anyy Kepek 00j0T. Bynm skamnel 6eaymay OupuHUH
064eKTYH OemymMyHe Oelym, aHbIH ajbIMbI KaHa O0eJIYyMYH KOOOWUTYY Kepek
Oonron Oup MydeHy TabaOwi3. Byn Oup myuere OepuireH 0Oon1uoKmyH
Kowymya kebeumyyuycy newuner. bupuHum OGenuexk ydyH MbIHAAM Oup
myde 4bc ra Gapabap. Kyny ymryHmai skoin MEHEH SKHHYM KaHa YUYHUY
0eTUeKTOp YUYYH KolymM4a kebeuTyyuyiaepay TabaOwi3: 2ac xaHa 3ab’.

bupunun, SKUHUYM ’KaHAa YYYHUY OOITUOKTOPIYH albIMbl MEHEH
O0enyMyH, THemenyy Typae, 4bc, 2ac xaHa 3ab® xa xKeOeHTYII, amapisl
12a*b*c xainmbl 0eIymMre KelTUpeOus:

m_ _ _4mbc n_ _ _2nac P 3pab2
3% 12a°b%¢’ 6ab®  124°b%c’ 4ac  124°b%c

2-macesie. bemuexTepay xaimbl 0eIymre KeiaTHD:

a X b X c

x2—y2 ’ 2x2—4xy—|—2y2 v 3x2+6xy—|—3y2'

A bendektepayn O6enymyH keOeuTyydynepre axxeipaTaObi3. XKammel
O6emym OepunreH 0OT4OKTOPIYH ap OUPUHUH O6IyMYHO OOTYHYYTe® THMHIIL:

xz—yzz(x—y) (x—i—y);

2x° —4xy+2y° =2 (x2—2xy—|—y2>:2 (x—y)z;

2

3x° +6xy+3y° =3 <x2+2xy—|—y2>:3 (x+y) .

XKanmer 6enym OupuHuM 0OIYOKTYH OOIYMYHO OOIYHYIIY YUYH aHBIH
KypaMmbIHAa (x—) (x+)) ke0elTYHIy Ooiyyra TUHHIIL.

AHJIIaH KMWWH, Kbl 06JYM SKHHYHA OOTYOKTYH OOJYMYHO OOJTYHYYTO
TUWMIN JKaHa all YYYH aHnxa 2(x—y)> kebeiTyydy Oosyyra tuiiuimr. Jlemek,
OupuHYM OO6TYOKTYH O6iaymMyHe Aarel 2(x—)) KOOOWTYYYYHY da Ka3blII
KOIY Kepek, 0. a. >kainbl 0edyMJIYH KypaMblHIa

2(x=y)(x+ty)
KOOOUTYHIy OOJIyIITy KEpek.
o 19




XKanmer 6eayM yuyHuy O0emuexTyH 3(x+y)? GenymyHe OesyHymy y4yH
anblHraH kebeuTyHayre 3(x+)) keOelTyyuyHY ka3blll KOOy Kepek. Jlemexk,
y4 OeJueKTYH >Kaimbl Oenymy

6(x—y)*(x+y)?
ka Oapabap 0omoOT.
Bemdyexrepay Kajmbl 66yYMIe KeITHPYY YIYH ajapiblH ajibIMbl MEHEH
OeJlyMYH KolllymM4a KeOeuTyyuyliepre Ke0eHTYy Kepek, anap O0JICO Kbl

Oenymay ap Oup OenuekTyH OenmymMyHe Oeidyy Kody MeHEH TalObliaT;
OepwireH 0eIYOKTOp YUYH ajap THEIIeIYy Typae ToMeHKynepre OGapabap:

6(x—y)(x+y), 3(x+y)’, 2(x—y)*.

Jemek, OepunreH OenueKTeply MbIHAAW4a jKa3bll ajlyyra OO0JOT:

2
o Salx—y)(x+y) b 3B(x+y)
xziyz 6(x—y)2(x—l—y)2’ 2x2—4xy+2y2 6(x—y)2(x+y)2)
c R 2c(x—y)2 A

37 + 6 +3y0 6 ()c—y)2 (x+y)2
@ AnreOpanblk 0OTYOKTOPAY KaNMbl 06IYyMre KeATHPYY YUYH:

1) OepunreH OOTYOKTOPAYH KaJMbl OO6IYMYH Talyy;

2) ap Oup Oemuek YuyH KollymMya KeOeuWTyydyHy Talyy;

3) ap Oup 0OTYOKTYH aNbBIMBIH aHBIH KOITyM4Ya KOOOWUTYYUyCYH®
KOOOUTYY;

4) ap Oup Oen4eKTYy TaOBUITaH ajbIM JKaHa Kalbl 06JYM MEHEH
&Kazyy Kepek.

Konyezyynop

TemeHKy KeHYTYYIOpae 060ITd4eKTOpAY Kaimbl 6eaymre kentup (46 —53):

1 2 5 3 X X
.1)=va =; = va —; —va—;
9 1)2 3 3)7 14 3) 2y 3y
1 2 a a 8 5
2)— va =; 4)— va —; T va .
)a b )b 2b 6)15 12

20 o



3 6 8 b
47. 1)4 ,5b KaHa —— xyxcaHa |3) 7 KaHa“—3 ; 4)2 Kama 75

7
20ab’ |2)4y’

2 2
b a 2 c b 3¢
48. 1 >KaHa—;|2 3p xaHa —; |3 a >i<aHa—;|4 37> 57 JKaHa ab.
)a i TR 2a0” |V 3a 2 ¢

1 1 1 2a 3
49. 1) —5, =7 XaHa —5; ) JKaHa
) 2p2 6 pk 352 ) pr 154%b 20a°p"
2) L asb KaHa 3-a . ) ! —
6b 942h2 18ab2 20x4y 6xy3 3x2y4
| 5. X S5x
50. 1) vty JKamHa 3)3 (x_1) ’KaHa "7
) 6 2 4 2 5a2
)y Kama )3 (a—H) KaHA. ()
511 1 1. 3 Sx 3
. )x_y Kama "7 ) 5, ’kaHa I
) Ta 6b . 4 3x x
) 3x—y KaHa x4y’ ) dx+4y KaHa 8x+8y
52. 1) ,—, xana 2 3) 14’114 'KaHa a2’
Ta a 6x T xy 3
2) 2, JKaHa T 4) iy xhy XaHa 7
2
m mn X 2c 3a 7 .
53. 1) dmton’ 8m ]n JKaHa 6m —6}1 ‘ 2) 5h—_5¢ 35b2 —35c2 JKaHa 14b+14c’
3 1 1 1 . 4 4x 1
> JKaHa > sKkaHa —5> -
) a’ —4b” 34’ +6ab 2ab—a*’ ) 4x—4" 1-x2 3x” +3x
@ Bup kypm ocepoen Ooapakmouln 4oKycyna uvlkKmak 0onom. An

1
1
1
1
1 « « < «
! oapakmel 00UN0N MYHKYCyH 2 M OUNUKMUKKe YbIKKAHOAH KUIUH,
:]VO 1 KyHoy3y Im ze vlnovlii myuwiom 3IKeH. 9-cymkKada an 4OKyza 4vlecbln
1 -~

' anvinmulp. /lapakmeln Guilukmuzu Kanua memp rKen?

1

1




4-§. AJITEBPAJIBIK BOJTYOKTOPAY KOIIYY KAHA KEMI/ITYX

benymy Oupneit GesuexTepiay Kollyy >kaHa KEMHUTYYHYH 3peKelepuH
TOMOHKYJIOM *Ka3zyyra OO0JoT:

a—b 2a-b
a+b’ a+b

a—2b
1-maceae. Kana -~ " 0OJTYOKTOPYH KOIII.
a

Aa—b+2a—b+a—2b_a—b+2a—b+a—2b:4a—4b:4("_b) A

at+b a-+b a+b B a+b a+b a+b
22 2
2-macelte. -, Jkama 06TYOKTOPYHYH allbIpMachiH Tail.

a

a’ b _d b _(a—l—b) (a—b)_ A
_ — — =a—>b.
at+b a+b a+b a+b
@ boenymy mypoyyue 6Genuekmepdy koutyy e KemMumyy YUyH

anaposl JHcannvl OOAyMee Kelmupyy odcana oOeaymy oOupoei
0OIUOKMOPOY KOULYY JHce KEMUMYY dPeHceCuHer Naudanianyy Kepek.

1 1

1
3-maceye. —3, —5- JKaHa 5 0OJIYOKTOPYH KOIII.
a 2a"b 3ab

A Bepuiren OemuexTopAyH Kalmbl 0eayMy 6a’h> keOOWTYHAY OOJIOT.
Jlemek,
2

1 1 6b 3ab 24°  2a* +3ab+6b° A
=St t T=—33t—37t377 3,2 :
a 2a°b  3ab 6a b 6a™b 6a b 6a b
a c .
4-maceisie. —5- JKaHa > Oem4eKTepYHYH aWbIpMachlH Tarl.
3b7¢c 15ab
a c Sa2 02 Sa2 —c2 A

% 15ab>  15ab’c 15ab’c  15ab*c
22 o




1 3

S-macese. —; KaHa 5 06JTY6KTOPYH KOIIL.
X —X X —

/\ BemdoktepayH GeNyMIOPYHIOry Kem Myuenepiay KeGolTyydynepre
aXbIpaTalbI3:

X —x:x<x—1) , X —lz(x—l) (x-i—l).

bemuexTepayH xanmbl 6enymy x(x— 1) (x +1) kebeittynay 6omoT. benmuek-
TOPIy *ajlmbel Oeaymre Keltupur, TabalObI3:
I B S ST £ 2 ST S
Xox o x—1 x(x—l) (x—l) (x+l) x(xz—l) x<x2—1>

_ox+14+3x  4x+1
- x<x2—1> B x<x2—1> A

@ benymy Typayyde OoyiroH Oem4eKTepAy KOUIyYy K€ KEMHUTYYHY
TOMOHKY TapTHUIITE arkapyyra OoioT:

1) GemuexTepiayH *aiambel O0eaymMy TaObLIaT;

2) OemveKkTep >Kajmbl 0eJyMIre KeJITHPHIET;

3) asbiHraH OeJlYeKTep KOIIyJaT;

4) MYMKYH 00JICO, HATBI)Ka JKOHOKOUIIOIITYPYJIOT.

6-Maceuie.

1 4 4
- -— - -+ —~ TYIOHTMaHbIH CaH/BIK
a +4a+4 a +4a +4a a +2a
MmaaducuH a=0,5 OoJToHI0 >cemnTe.

A Bepunren TyrOHTMaHBI TOMOHKYIIOH alMamThIpyyra OOJOT:

L 4 [ S S S R
(a+2)° az(“2+4“+4> a*(a+2) (a+2)" a*(a+2) a’(a+2)

Cd—4+4(at2) a’t4at4 1

a’ (a—|—2)2 a’ (a—|—2>2 a’

I[CM@K, TYIOHTMAaHBIH H3ACJITCH CAHABIK MAaaHHCH:

1 1 100
2:—:—:4_‘
0,5° 0,25 25




Konyzyynop

Amanpapasl arkap (54—60):

57.

58.

59.

60.

24

e L S A
)q2 27 )b3 b’ )a+b a—&-b’ )n—i—a n—i—a.
c+d | 2c—d . a+2b+5a—2b at+b a-b
1) 724 2a 2) 3.2 302 3) 2¢ 2
10a—b 3a—b (l+b)2 (1—b) (2+a) (Z—a)2
_ : n : A _
D a 3) 5d 5d 6) = 2, a’b
2 3 2 1 c d
= 3) —+-; —+=;
)5+7’ )3a a )15a 3
) B 5 4 1_ 2 ) 6 a
) 28’ )b 5p ) 12d
1 3 1 2
1) ———; 2)=+=; 3)5-; 4) -+
n a a b
2 3 2 3
S—=+; Shd-
D b b 2)c 2
C 02 2
d——+=; Tk+ 5
3) d d* 4) n :
1) s 3)———; 5) gt
)ab bc’ )bc bd’ )m2 mn’
11 b b 23
2) ——; 4y —+—: 6)———

mn mk ac cd mn

3c 5d . i_ 1 5 i_{_i_|_ c
D2 Vo 357 6yl Nt atE

2a Te 53 11 2+L+ b
Do s DI a1y 0t T




61.

62.

63.

AnreOpanbik O0eM4eKTepAy Kol xkaHa keMuT (61-72):

2x X

1)3(a—b)+afb;

Tx % .
2) 2(x—1) x—1"~

5 3.
2x—2+4x—4’

1)

73 .
5b+5 10b+10°

2)

| 3 5a
)a2+a ab—i—b’

) b 2a
)ax+ay bx—l—by’

2a2 5a2

3)3(a—|—1)+4(a+1);

4y . 5x
Vsh-3) 20-3)

3 a  2a
)3a+3b 6a+6b°

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

y+a y—>b
3) + 20

b"+ba ab+a

y—>b y—a
4) = )

a” —ab ab—bz.

1 1

3 5 .
4. —>; T ;
6 1) x+y X 3) x(x_3) x(.x+3)
6 10 4 7
2)=——; 4 — .
)a a—1 )S(a—b) 8<a+b)
2
1 S5+p r .
65. 1 a e )77}
2 1 2x S5x—2
_|_ - .
2)x2-9 x+3’ Y 216
2 3
2x 5x—2 ¢ —8 16¢c—2c¢ |
66. 1) 3T 6= )Zc+3_ 9_4¢%
) 12n—5 6 . 21y2+1_ y
)n2749 T—n’ 1—9y2 3y—1
3 2a a 4
67. 1 + 5 + .
)Cl+2 (a+2)2 2) (3a+1)2 3a+1
[ 4

25



2y+8 7 |
v —4y+4 y-2°

68. 1)

4 —5x 2 .
146x+9x° 3x+1

2)

75
3 (a-b) b-a

9

69. 1) a+—;

70. 1) + - P 2 ;

71. 1)

2 b
a a—b a —ab

5b—1  b+2 b+l

2 + ;
)3b2—3 2642 b-1
6a +3a—|—1+3a—1 .
3) 927 1" 3 9 6a+2
a-+1 1
72. 1 - ;
)a3—1 a2+a+1
) a4 1
)a3—|—8 a—|—2’

4) (m—n)z n—m
2a 10
25—10a+da°  a>—25
1 1
_|_

6) x2—6x—|—9 (x—|—3>2 ‘

2) h——
b2

2

4) —a+1.

a+1

3 3 n 2 6
)a—|—3 3—a a’ -9

3 8 7

4 - - .
) 44> -9 2043 3-2a

4 m—n

7

7
4)—-
m

m—2n 4n2—m

26



73. TyroHTMaHBI )KOHOKOUIOIITYPYIl, aHbIH CaHAbIK MAaaHWCHUH Tall:

| 8a2 n a+1 5
MBIHJA a — 4,
)a371 a2+a+1’ A ’
2
3¢"—c+3 c—1 2 1
2) 3 —= + , MbIHAA c=1-—.
¢ —1 ¢ +c+1 | s 2

5-§. AJITEBPAJIBIK BOJTUOKTOPALY KOBOUTYY

KAHA BOJIYY A ——. y

AunreOpanbik OemdekTepay KeOe#Tyy kaHa O0eslyy Ja KeHeKeu
OestuekTOpy KOOOUTYY kaHa Oesyy apexkenepu OOlOHYA aTKapblaaT:

I-macesie. bemyexTepay kKeOeuTyp:
23
1 4
& X"y » 10z
2xy 5z 3x
A 1 4)c2y3 _1022 A 1-4x2y3-1022 o 4y22 A

. 5 -

2xy 5z 3% 2xy-5z- 3y 3x

—b b* +ab

a o
2-macese. — — JKaHa ﬁ 0eYeKTOpYH KOOeHTyp.
a—>b

A KebeliTyyuysiepre axsIparbil, Tab0aObI3:

a—b b +ab_ (a=b)b(a+b) 4 A

Frab (amn)  alavs) (a=8)  ala )

m+n m’—n’
3-maceue. o2, aHa ~ -5 OeyeKTepYH O6ul.
m n

mn

A mtn mt—nt (m—l—n)-27mn2 B (m—l—n)?a - 3

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

. A

27



AnreOpanbik 0OJYOKTY JAapaxkara KeTepyylde yIIyl (_

b}’l
dbopMynanaH maiganaHyyHy 3CKepTe KeTeOus.
Mmucainl,
3
40’ _16a*  [avb) _(at?)
b > 7\ 3¢ 27¢°
bemdextepay xebeityp (74-75):
85 72 256 13 7 5
D) == . 50— —-39.
74 1) 24 17 2) 169 64 3) 625 4) 26 0
b 6a 15c 2a
D)/ — =3¢
75 )T 3) 55 24 3) 357¢
2 2 3 2
mn” _k dm 27k 2 b
K gy Am 2Tk 1402
2) ko wm'n’ 4) 9n 16d ° 6) 4a 7¢°
76. bemuexrepmy Oeur:
3 3 a 1 6
H=:=; — =3 ==y
) 5 7 3) 8§ 3 >) 7
1.2, 6y, Vi 9.8
SATREE PSETE 635
77. benmuektepay Oer:
8 8. 3a . a, 2. a
D17 170 D7 b’ N3 e’
a.a. .4’ Sm . 10m’
25y UEYRE 67
78. bemuektepny Oe:
17 . 34 4 8
L= =5 12: 3
b 127397 3)13 ’ ) 9’
54 . 81, a. . b
2)25.75, 4)b.c, 6)a.c.
28



79. bemuektepay Oeur:
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 Y on 274 6) 5¢°
Kepcerynren amanmapner arkap (80-86):
2 2 3
Sa| 1407 3a* | 16b” 2a° 124"
80. D7) 254> D) e D7
3¢ . 94" ab ’ ab 2
4) = = 5) |—| -acd; 6) abc®- | —| .
75 " 21b d d
2 3 2 3 35
8a’h 36¢ l6x"y . 20xy 18m’n
81. 1 : ; 3)— 1 — 5 : (9n?);
) e 5a°b )2 212° ) Tk ©r)
4 4 2 4.2
7b" . 35h"c” 46d°c  23dc? 2. 12m'k
2) 9 3 . 4 2 0 4) —C § ; 6) 24k . —3
cy 18y 15a 5q I1p™n
2
3x7y 2 . 30xy
- 4a*b; 15xy: ——;
82. 1) 1k 3) -2
2
5a°b 2 7x?
-14xy”; 2 14x7y).
2) 7xy2 ’ 4 24°b (1 y)
7—x a—b c+d ¢ | a*—ab b .
B0 Vecd e Vo
Y-y 4b a—b  a—b, at—ab b,
2) 2a x—y’ 4) 26 ep? 6) b 4’
2 3
a+1 4b Sm 15m
84. 1)—- 5 4 : 5
) b 02—1 ) m2_n2 m—n
—a b 3G+y) Pyt
2) 3b2 1—a2 ) 5) 4y2 (x2_|_y2) x2_y2
2
5(a—>b a—>b
a’—b° ~a+b (2 z : (2 )2 .
[
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bt 34’ 3n> —3m>  6m—6n .

a )
85. 1 3a+3b 5b—5a’ 4) nz—l—np n+p
5)62—5;1/2 3x2 . az—i-b2 Xz—y2 .
2) T2, 2 ° ’ 5) 3, 2 " T& 4>
x4y 10y —10x X +x"y a —b
2
3) a2—25 : a+52; 6) a2+b2 ‘ a4b—b5
a =3a 9-a a*—ab  a*b—ab*
2
86. 1) a—s  (a+3) 3 @’ =49 a+b.
VP 16a+9 at 25 a’ +2ab+b* a-17’
2
2 b2 _ghi1e . (b—4) ) @ —2a41 . a-1
b+3 " pr_9’ 2a+1 44’ -1

6-§ BOIYOK-PALHUOHAJIAYY TYIOHTMAJIAPAbI OKIIOII
AJIMAIITBIPYY

@ ApudmeTukanbik aman OeNTuaepy MEHEH OMPHUKTUPHITEH OUp
Heve anreOpasblKk 0eTYeKTOPIeH TY3Y/ITOH TYIOHTMara 0ea14oK-pa-
yuonandyy TYyIOHTMa JehunieT. bemuek-panuoHanayy TyIOHTMaHBIH
OenmyMyHIOry Kell Myde Hesre Oapabap 001000T0 THHHIIL.

Benuek-panuonannyy TyroHTManapabl ainreOpajiblk OesuexkTep Oari
WIATEH dpexeNepleH Mailjaianbll )KOHOKOWIeTYPYYre, ajJapablH YCTYH/IO
OKWOW anMaumulpyyiapovl aTkapyyra OoJoT.

l-maceue. bemuek-panuoHanayy TYIOHTMaHbl KOHOKOUIOIITYD:

1 Xy
14— =
R(x,y)= x 6 | x#0, y#O0.
6 £+E 2x+y+1
X Xy y

A Anrebpanbik 06TYOKTOPAY KaNMbl 06TYMre KEeATHPYY JKaHa KOMIyy-
HYH 2pexesiepu O0OroHYa:

30 e




x+1 xy
_ X . 6 —
R(x,y)= 6y+12x+6  2xty+l

Xy

Anrebpanbik OedekTepay OedyyHYH dpekecu OoroHdYa:

~ GADy xy _
~ x(12x+6y+6)  6(2x+y+1)

Hennen aiibipmanyy (x # 0) caHblHA KBICKApTHIN, Kallaaxapibl adyaObI3:

(x+1)y Xy

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

AnreOpanbik 06TYOKTOPAY KEMUTYYHYH 3pexkecu OoroHUA:
_ oty
12x+6y+6

Okmrom MydYesiepAay TerepeKkTeion3 skaHa OeJIyMAery KalIlbl
KO0ONTYYUYHY KalaajaH ThIIIKA YbIrapaObI3:

_ vy
12x+6y+6  6(2x+y+1)’

Kooby: R(x,y)=—2
i R V)= G
s T . ) a+1 B 1 .2a—|—2
-macese. TyIOHTMaHBI KOHOKOUIOWITYD: |~ — o) ar2

A Kamaanbix HYUHIACTU TYINOHTMaJIapAbl )KOHGKOI\/'IJ'IGHITYPGJ'IYI

a+1 1 a+1 1 _(a+1)2—1

2a-2 2a°-2  2(a-1) 2<a2—l) 2<a2—1)

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

2<a2—l) 2(a+1) (a—1)’

o 31




KebeliTynayny tabalbI3:
a(a+2> .2a+2_ a(a—l—Z)Z(a—}—l) _a A
2(a+l> (a—l) a+2 _2(a—|—l> (a—l) (a—«—Z)_a—l.

3-maceuae. KGpCGTYJ’IFOH aMajigapJbl aTrkap:

a—f—b_l]_
a—>b

at+b a->b

a—b a+b
A BI/IpI/IHLH/I KalllaaHbIH UYUHACTU aMaJlbl aTKapa6BI3:

a+b_a—b_<a+b)2—(a—b)2 (a—|—b—|—a—b) (a—|—b—a—|—b)

a—b a+b (afb) (a+b) a=b’

- 2a-2b - 4ab

) 27 2 2P
a —b a —b

9KI/IH‘-II/I KalllaaHblH MYUHACTU aMaJllibl aTKapa6I)IS:
a+b 1_a+b—a+b_ 2b
a—>b a—>b a—b.

benebys:
4ab  2b 4ab(a—b) _ 2a A

=0 a-b (@—-b)2b atb

4-macene. bacceiiH OMpMHYM HOO apKbUIyy a caarTa,

OacceliH KaHya caarra ToJoT?

A . . 4
bacceitnuaun kesnemy V GoncyH, aeiniun. bup caarta OupuHUM HOO —
a

4
ra Oapabap Kememjay, SKMHYMCH — Ta Oapabap KeJeMay TONTypaT, 3K HOO

b

V.oV
Oonco Oup caarra —t T Oapabap kememay Tontypar. M3menren yOakwIT
a

m OOJICYH. m caarTa dKM HOO 0acCeMHIu TONYK TOJNTYpyyra Tuiuii, 0. a.

|2 4
_+_
a b

t=V.

IKHUHYHCH
apKpuTyy b caarta TOJOT. Drepie Oup yOakbpITTa KM HOO adbIll KOKOJICA,
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bapabapapikTeiH 5k Oenyryn V ra Gemym,
1 1
2o
a b
a+b

nu anabei3. KamaaHblH wuuHOern O06JIU6KTOpPIYH CyMMachl ., Ta
a

+b b
6apabap. OmoHIyKTaH T2 /=1, vbiHgaH t=——. A
ab a+b

Kenyeyynop

Kepcerynren amanmapnel atkap (87-92):

a_a) 1 a—bfa_b). Cled).
87.1D) |2 3) &7 Dassls s) o a)
a (2 2 ab (1 1 1
2) —|=+=|;: 4 ———1; 6)b:|b+—].
) 3 \a az] )a—b[b a] ) b
1 1 b a 1 1
) ey L)),
88. 1) ( P P 3) -t o
2) [Hi][a—ﬁ], 4y |2+l 222
b b n m m+n
0. 1) [1—a=b) (5 Zb)_ ( 6 5 ) a—b .
8 )( a+b)( +a—b ’ 3) a—b a+b) a+11b’
n (1 a+b)(2_ 2a), 4 (; 3 ) c
) (+a—b a+b)’ ) c+c+d 18(2¢+4d)
2
2m+1 2m—1\  _4m y—l oy 4+l 2
0. 1) (Zml 2m+1)'10m5’ 3) y y 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—s]'
o 33
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91.

92.

a* +ab a b | c+d 2¢ d—c
) 5> ’ 3) -

a’ +b? a—b a+b c c—d '02+d2’
2 2c d—c| c+d
ab—b a , b . X
2) 7 (atp! —b]’ 4) + S
a”+b- \ath a ctd ¢ ) +d
| a+1 6  a+3)|4d’ -4
) 2a—1 24%2_2 2a+2 3
2 2
b 2 —-b
2) |5 + e :
a +ab a+b b 4ab 4ab

2 2 2 42
a —c a —b

ac \ .
3) a+b  ac+c’ (a+a_c),

4) cz—ac_ a—>b ‘[c ac
a’—b* *—a? atc

93.Kenemy V 06onron my3 OeJIyTYHYH maccachl p Kwiorpammra Oapabap.

Kenemy V| Gonron GenykTyH maccackl sMHere Oapabap?

94. ABroMOOWIJIb caaThlHA V KUJIOMETP BUIAAM/IBIK MEHEH apaKeTTeHHUI, § KH-

9s.

96.

34

JIOMETP KOJI KYpAY. Drepje MOTOIMKIYMHUAH bUIAAM/IBITBH CaaThlHA U KHU-
jgometp 00Jico, omoa yOAKBITTBIH WYMHAE ajl KaHya KO KYpeT?

MoTopiyy KaWbIKTBIH TYPYKTYY CYYyAarbl bUITAMJBITHI CaaThlHA V KHIIO-
METp, apbls arbIMBIHBIH BUITAMIBITE 00J1CO Vv, KniiomeTp. Kaibik arsmv
OOIOHYA apaKEeTTEHHUII, S KHUJIOMETp XKYyplay. MoTopiyy KaWbIK arbimMra
KapIiibl OMION YOAKBITTHIH WYHMHJIE KaH4Ya apasbIKThl Oachlll ©TOT?

(A6y Paiixan Bepynuiinun macenecu.) Jxu Oytomaan OupunuH 10 y Oup
nuHap (akya OMpAMTH) jKaHa SKWHYMCHHUH 15 m Oup auHap. bup aunapra
9K OyroMJaH Oupel caHga KaHYa JaaHaJaH caThlll amyyra 0oioT?

k
7- §. V=— OYHKIUACDBI. KACUETTEPHU, TPAOUT'U
X

1
1 -macesie. Y=~ (QYHKUUSACHIHBIH TpaQuUIruH TY3.
X

A 1) anpikTanmyy o0aycy — HeJaeH Oamika OapAblK JKOHOKO,

2) pyukumst — Tak, aHTKeHU X # 0 OONTOH[IO _ix: —%;




3) ¢pynkums x > 0 apanblkTa TepC KOPCOTKYUTYY Japakanyy (GyHKUHUSIHbBIH
KacHeTH OOMOHYA a3asiT, aHTKeHH L =x |;
X
4) x > 0 OGonroHmo (QyHKIMS OH MaaHWIEPAW KaOBLI ajar;

5) rpadukke THemenyy OMp HEYe, MHCAbI, (%;3), (%;2), (1; 1), (2; %)

YEeKUTTEpUH Taam, x > () JyH MaaHWIepH Y4YH TpaduKTUH Oup O6nyryH Ty3e0Y3
)KaHa aHJaH KMHWH CHMMETPMSAHBIH apaambinaa x <0 ydyH Kaiarad GemyryH
Ty300Y3 (4-cyper).

y=% bYHKUUSIHBIH TpaduTHHE eunepbonra AevuneT. Al mapmakmap

Jen artajral KU OeJyKTeH Ty3yJreH. TapmakrtapaaH Oupu OupuHYH
yeilpekTe, SKMHYUCH 00JICO YUYHUY YelpeKTe jkaliamikaH.

4-cypeor. 5-cypeor.

2 -maceJse. k = 2 xaHa k = —2 00IroHI0 y :f GYHKIUSHBIH Tpadurux
TY3.

A ApPryMEeHTTHH OKIIOII OUp/EH MaaHWJIEPHHIE ) = 2 (pyHKIMSICHIHBIH

X
—1 o
MaaHUIepH ) = - QYHKUUSICHIHBIH MaaHWICPUH 2 re KOOOHTYy MEHEH

=1
X
(GYHKIUSCBIHBIH TpadUTruH adciuccagap oryHaH OpAWHATajgap oryH Ooitnoi

9KM 3ce CO3yy MEHEH aJIblHaT, JereHre jkarar (5-cyper).
e 35
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y= —% (GYHKUUSACBHIHBIH MaaHUICPH ) = % (YHKUIMSCBHIHBIH MaaHUJIEPUHEH
GerucH MeHeH rana aiibipMananar. JlemMek, y=—2 (yHKIUACHIHBIH rpaduru

X
y =% (GyHKIMACHIHBIH rpaduruHe abcuuccansap OryHa CaiblIThIpMatyy CHUM-
meTpusyy (6-cyper). A
Kaamaranmait k#0 ne y=§ (GYHKIUSACHIHBIH TpaduruHe N1a eunepoona

nevnner. An oxu mapmaxka 33. Anap, osrepae k>0 Oonco, OupuHYM KaHa
yuyHUY ueiipekre, srepae k < 0 60sco, 5KMHYM kaHa TOPTYHUY YeHpeKTe KaTar.

1

@ y =§ (MbiHAa k£ > 0) dyHKOMACH V=  (QYHKIMACBIHBIH OapIbIK

Kacuemmepune 33, alcak, Oyl (QYHKIUS:
1) x # 0 6oneonoo anvikmaneaw,
2) HendoH bawika 6ApOLIK YblHbIebl MAAHUNEPOU KAObLl anam,
3) mak;
4) x > 0 OonroHno oy MaaHujepau xaHa x < (0 OonaroHmO mepc
MaaHWJIEpaAu KaObLI ajar;
5) x <0 xana x> 0 apanpIKTapaa azasm.

Orepne k <0 Gonco, aHma y=§ byHKIMICH 1-3-KacueTTepre 33

6omot; 4-5-xkacuertep 00JICO MBIHIAYa TYIOHTYJIAT:
4" x < 0 GonroHmO ox MaaHWIEepAW >kaHa x > (0 OonaroHAO Mepc
MaaHWJICPAH KaOBLI ajar;

5 x <0 xanHa x> 0 apanbIKTapia YoHOEm.
=k k>0 6
y=s (byHKITUACH OJITOHIO X JaHa y TEPAUH OPTOCYHIArbl

meckepu nponopyuaniaul Oaunianbluumel TYIOHTAT, aeiwmier. Canpap
OpTOCYHIArsl MbIHAal OainaHblmTap KeOyHece (U3MKa, TEXHUKA >KaHa
Oamka OarsiTTapia Ke3ieller.

Mmucanbl, v TypyKTyy BUIIaMIBIK MEHEH ailaHa OoroHYa OWp KaibInTa

2
-V o
a=-— — -
apakeTTEHTEHE TEJ0 ~ Te Oapabap (Oyn xkepje r — ailllaHAHBIH pa

nuycy) 60pOopro ymTyNnyydy bBUITaMIIaHyy MEHEH apakeTTeHeT, 0. a. Oy
ydyplia bUIIaMIaHyy adIaHaHbIH paJHMyCyHa TECKEPH MPOTOPIHsIIALIL.
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3 -macemne. Au xepaeH 3,84:10° m apanwbikta. A#t 27,3 cyTkana
Kepnun ainanacelH Oup KONy ainaHbil ybrat. AWIBIH O0pOOpro
YMTYIYy4y bUIJaMIAHYYCYH 3CEMNTe.

2
—V 9
A a bUIAAMJAHYYHY d =~ (OopMy/acel MEHEH 3centeiibus, MblHJA

V= % C=2mnr, t=27,3-24-3600 c, r = 3,84-103.
Anna:

2 8
a= 4.7 3,84 10 > ~ 2, 72 . 10-3 '
(27,3:24-3600)

Kooby: 2,72:107 m/c?. A

4 - maceute. =L—2 HKIUACBIHBIH Tpa@UIuH TY3.
Y= y p Y

A yz% GyHKIUSCHIHBIH Tpadurun (6-cypeT) Ox ory OOOHYA OHTO

oup Oupauk >xaHa Oy ory 00IOHYA KM OUPAMK BUIIBIMIa XKbUIABIPYY MEHEH

y=%—2 GYHKIMSICBIHBIH TpaduruH aimyyra 6oiot (7-cyper). A

6-cypeor.
7-cypeoT.

Konyzyynop
—2 .
97. Y=< (yHKUMACHIHBIH TpaQUrMH TY3. X THH KaHJah MaaHWIEPUHIE:

1) y) = 4; 2) ¥0==73; 3) y(x) > 4; 4) y(x) <1
OONyNIyH aHBIKTA.
o 37




98.

99.

100.

101.

102.

103.

38

bup koopauHaranap Teru3IUruHae y = % XKaHa y = X QyHKIUAIAPbIHBIH
rpaUKTepUH Ty3. X THH KaHJIal MaaHUJIEPUHJE:

1) Oyn ¢ynkuusmap rpadUKTepUHUH KECHIUIINH aHBIKTA;
2) OupuHYM (QYHKUHUSHBIH rpaduru SKMHYM QYHKIUSIHBIH IpapUTruHEH
xoropyna (bUIIbINAA) SKATHIIIBIH aHBIKTA.

OyHKUUANApAIH Tpa@UKTepUH TY300CTOH, anaplIblH KECHUIUIIYY
YEKUTTEPUH Tall:

1) y=12,y=3x; 2) y==38 y=—2x

X
3) yZ%,ny—l; 4) yZ%,y=x+2.

OyHKIMSUTAPABIH TpaQUKTEPUH TY3YII, alapAblH KECHIIUITYY YCKUTTe-
puH OOJDKOJIIYY Tart:

1Y) y:%,y=x+1; 2) yZ—%,yzl—x;

=2 =42 ) -1 ,-,2
3) y=2,y=x" +2; 4) y=_,y=x" +dx,
[{nmuaapae NMOpPIIEHINH aCThIHAA T'a3 TyPYKTYy TeMIepaTrypana Typar.

lazgpin V' (nutpnepae) kenemy p (atmocdepa) OGacbimpaa y=12

dbopmynacel OOOHYA ACEMTEIET.

1) baceim 4 arm; 5 atm; 10 atM OONTOHIO Ta3 ?3JIETCH KOJIOMIY TaIl;
2) kangait 6aceiMaa a3z 3 ii; 5 1; 15 1 KkeaeMay ddJIenuH dcentTe; 3) ras-
JIBIH KOJIOMY aHBbIH OAachIMBIHAH K63 KapaHIbUIBITBIHBIH T'papUruH TY3.

Peocrarrarst / Tok kyuy (ammepne) 12% dbopmynacsl MeHEH

OJIYOHOT, MBIHAA [/ — YbIHANIYY (BOJIBTTO), R — KapumbUIBIK (OMJI0).
1) U= 6 6onronno, /(R) xe3 KapaHIbUIBITHIHBIH TPaQUIHH TY3.

2) I'paduk OoroHua OGomxonayy Tam: a) R kapubuieik 6, 12, 20 Om
00aTOHI0 TOK KY4YH; 0) Tok kyuy 10, 5, 1,2 A 60ATOHI0 peocTaTThiH
KapIIbUIBITHIH.

ABTOMOOUIB X0AYH paauycy 150 M Oosron aitmanma Gesyry 6oroHuYa

60 km/caar BUITAMIIBIK MEHEH apakeTTeHYYHe. ABTOMOOWIIWH OOp-
O0Opro ymTynyydy bULIaMJIaHYYyCyH Tam. Drepe aBTOMOOWIAWH blj-




JAMJIBITI MypAArbiiail Kajblil, *KOJIAYH aigaHMa OeJYTYHYH paguycy
YOHOMCO, 00pOOpro ymTylnyydy bUIAaMAaHyy 4OHOEOY ke a3asobi?
104. OyHKUUSHBIH TpahUTruH TY3:

Dy=3-2; 2 p=241; Hy=Z-L 4=l

1—x

8-§. HATYPAJIIABIK KOPCOTKYUTYY JAPAXKAHbBIH
APUOMETUKAJIBIK TAMBIPBI ’)KAHA AHBIH KACUETTEPH

o -

OpTo a3usuTBIK OENTHITYY MaTeMaTHKAIIBIK J)KaHa acTpoHOM KaMumux uoH
Mabcyn uon Maxmyn I'msicuaaun an-Kammii (6omxonayy 1430-Kbiasl
KaWTBHIII KBUITAH) CaHJapAaH KaajlaraHial n- Japakajayy Tamblp YbITapyy
amasblH auThl. AHBIH ,,Apu(METUKaHBIH AUKBIYBI aTTYy YbIlapMachIHbIH
OelMHYM TIIaBachiHAa Oyn XKOHYHIIe ce3 OO0JIoT.

TeMoHKY MaceneHu Kepeury.

1 -macesie. Tenaemenu ubirap: x*=81.

A Tennemenn x*—81 = 0 sxe (x>~9)(x>+9)=0 KOPYHYIITO JKa3bIll aTa0bI3.

x*+9 # 0 oonronaykran x>—9=0 00JI0T, MBIHAaH 00JICO

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

OwenTun, x*=81 TeHAeMe KM YBIHBIBI TaMbIpra 33: x,=3, x,=-3.
Anapra 81 caHbIHBIH 4-Oapadicanyy mamelpiapsi, OH Tambipra (3 caHbl)
60s1co 81 caHbIHBIH 4-0apadicanyy apu@dmemukanblk mamvlpsbl TEHNTIET KaHa

MBIHTaiya Genrunener: 481 . Omenrum, 481 =3.

X"=a Tenaeme (MbIHIA 17— HAaTYypaJJIbIK CaH, @ — TEPC IMEC CaH) >KaJTbI3
TEPC dMEC TaMbIpra 33 JKCHJIWTHWH Januiaeere 0onor. Bym Tambipra a
CAHbIHBIH N-0apaxcanyy apumMemuKkaivlk mamvipbl JTEHNTIET.

@ AHBIKTaAMa. a mepc 3Mec CAHbIHBIH N=2 HaAmypanobik
KOPCOMKYUMYY apupMemuKanvlk mamuvlpvl 0en, n-0apaixcacvl a ed
bapabap 6oneon mepc mec cawea aumMulLIAM.

a CawovlH N-0apajicanyy apupmMemuKkaiblk mamvlpsbl MbIHOAUYA

beneunenem: Na . a camea mamulp acmulHOG2bl MYIOHMMA OCUUNE.

Deepoe n=2 6onco, anoa Ja nein opoyHa Ja scasvinam.
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DKUHYM Japaxanyy apu(pMETHKaJIbIK TaMbIpra xeaopam mamulp Na
nenunnet, 3-mapaxanyy TambIpra 00JICO KyO mamblp NEUHIIET.

Ce3 n- napaxxkanyy apu(pMeTHKaJIbIK TaMbIP )KOHYHIO KYPYII KaTKaH IbITbI
aHBIK OOJNTOH yuypiapia KbICKaua ,,n-Japaxayyy Tamblp® AeHuiier.

@ AHvikmamaoan naudanaubvin, Ya won b ca bapabapovieviH

oanunooo yuyn: 1) b>0; 2)b" =a oskenoucun xepcomyy kepex.
Mucaisl, o4 =4, antkenn 4>0 xana 4°=64.

@ Apugpmemukanvix mamolpOblH aHbIKMamacvlHaH, 3eepoe a =0 6oico,

anoa (Q/Z)n:a, i — g

oonyuty Kenun ywiean.

5
Mucarbi, (2/7) —7, $13° =13,
n-Iapakaiyy TaMmblp U3JCITCH aMaira n-0apajicanyy Mmamblp ubleapyy

amanvl NeWnIeT. Al n-gapaxara KeTepyy aMaliblHa TECKEpU amall ICENTEINET.

2-macejie. x>=-8 TCHIEMECHH YbITap.

A byn tenmemenun —x*=8 ke (—x)’=8 CBIAKTYy ’Kazyyra OOJIOT. —Xx=y
aen Oenrwiei6ous, anma y*=8 00JIOT.

byn temmeme Oup Tambipra 39: y:3/§:2. y*=8 TeHmeMe Tepc
TaMbpIpra 33 sMmec, aHTtkeHu y<0 Oomroumo »*<0 OGomor. y=0 caHbl 1a

Oysl TEHJIEMEHWH TaMbIpbl 000 ay0aiT.
OmrenTurn, )*=8 TeHmeMecH OUp TaHa y=2 TaMbIpra 33, JeMeK, x> =-—
TCHIEMECH Ja OMp raHa TambIpra 33: x=—y=-2.

Koody: x=-2. A

x*=—8 TeH/IEeMECHHHH YBITAPBUIBIIIBIH KbICKaya MHHTHII Ka3yyra OOJIOT:
X = —%/g =-2.

@ XanmeiceiHaH anranaa, Kaajaranaai tak 2k+ 1 HaTypaiabk caH
yuyH a<0 Oonronmo x*''=a Tenmeme Oup raHa Tepc TaMmbIpra 3.
By Tambip apudMeTHKANBIK TaMBIP CBISIKTYY MBIHJaii4a OelIruaeHeT:

%Y a. Aea mepc canovin max Oapadicanyy mamvipsl Oetiunem.
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Mucansl, 3/—27 =-3, 4-32=-2.

Tepc a caHbIHBIH Tak Japakajlyy TaMbIpbl MEHEH —a =|a| CaHBIHBIH
apupMeTHKaIbIK TaMBIPBIHBIH OPTOCYHJa TOMOHKY Oapalapabik Oap:

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

Konyeyynop
105. (Oozexu.) 1) CannpiH apudMeTHKaNbIK KBAaJIpaT TaMbIPbIH Tal:
.16 4
L 0, 16; 0,8, 169; o0 141

2) CanaplH apupMETUKAIBIK KyO TaMmbIpbIH TaIl:
1 1

1, 0, 5 57 0,027; 0,064, 0,729; EVER
3) CaHaplH TOPTYHYY Japaxanyy apu(pMeTHKaablK TaMbIPbIH Tall:
0. 1. 16, L. 26. 90016, 22
81 625 1296

Ocenite (106-108):

2
106. 1) ¥36°;  2) We4?; 3)4(1); gy N225* 5 1.4

25
107. 1) 10% 2y B 3) 4(%)12; 4) ,4/(%)16; 5) /32,
108. 1) Y=8; 2y N1, 3) =555
4) Y1024,  5) =34 6 V-8

109. TenmemeHu ybIrap:

1) x4=81; 2) ¥ =—1

—5
110. x TuH KaHAall MaaHWUJIEPUHIE TYIOHTMa MaaHUTe 33 OOJOT:

DR I DR R et

o 41

3) 5x° =—160; 4) 2x° =128.




111.

112.

113.

114

42

Ocente (111-112):

D =125+ Ye4; 2) 32 —0,5Y—216:

3) - 81+ 4625 4y =100 — ; ¥256;

5) ;*/0,0001—2\/0,25+g/3T2; 6) {/;Jr%/—o,om—{*/o,ome.
1) Vo+17 No—17; 2 (s -5 :

3 (V5321 44521 ; 4) ﬁfﬁ—ﬁ;g

1) a) x>2; b) x<2 Goaronmo \3/(96—2)3 1y JKOHOKOMIOIITYP;

2) a)x<3; b)x>3 Gomronno (3—x)° BIH KOHOKOHIOWTY.

. 1987 < n < 1988 Gonron kamua HATypaJIablK caH n Oap?

9-§. PAIIUOHAJIAYY KOPCOTKYUTYY JAPAXKA KAHA
AHBIH KACUETTEPU

1-macese. Dcemnre: /52,

A 5% = (5°)* Gomronmykran V5" =45 =5 =125,
12

Owenrun, ¥52 =54,

15
VYmiyra okmuion, J77° =7 5 skengurun KepcoTyyre OOJOT.

XanneichiHaH anranjaa, sSrepjie N — HaTYpaJIbIK CaH, n > 2, m —
m
OYTYH caH jkaHa - OyTyH caH 0Oosico, anaa a>(0 OOJTOHI0 TOMOHKY

O6apabapasik Tyypa OOJIOT:

m
nf m

a =a”. (D




O [Iapt GotroHua, — OytyH can, 0. a. m nu n re Oemyyae k

n
m
OYTYH caH ayibiHaT. AHAa =k OapabapabIrbIHAH M =kn SKEHIUTH KEeJIHI

gpITaT. /lapakaHbIH KaHa apu(METHKAIBIK TaAMBIPIBIH KACUETTEPHH KOJIJIOTL,
TOMOHKYHY ajla0bI3:

W:V” a* :\n/(ak)n =a" :a%.

m
@ Orepae % OyTyH can Oosboco, aHaa o (MpHIA a>0) napaxa

(1) dopmyna Tyypa 0oiloH Kaja TypraH KbUIBIII MYHO31eJ6T, O.
a. Oynm yuypna

o @)

JIETI DCEIITEIIET.

Omentun, (2) ¢opmyna kaajmaranmaii OyTYH m jkaHa KaajaraHzau
HaTypajablKk n > 2 xaHa a>(0 caH ydyH Tyypa OosoT. Mucaisl,

3 5
164 =316° =2 =2° =3§; 78 =475 =47*.7 = 74/7;
2
3 _ 3frm—2 _ [ 1 0 _ 11
27 E— 27 —3F—W—32—9.
7 panMoHANIyy CcaH — Oy % KOPYHYILIYHAOI'Y CaH DKEHAWIWH, MBIHAA M

m
— OYTYH caH, n — HaTypalibIK caH, 6. a. 7 =-- OOIyLIyH dCKepTe KeTebus.

m

AHIA (2) popmyna Goionua ' =a” =Ya™ bIH anab3. OUICHTHII, Japaka Ka-

alaraHjiail palMoHaNyy KepCoTKYY jKaHa KaalaraHaail OoH HEru3 y4yH aHBIK-
m

TaAbl. Drepiae r=7>0 6onco, anma Va" TyoHTMa kanaH a>0 GONroH-

10 raHa smec, a=0 OonroHgo na mMaanure 33 0osor. a=0 6oaco, 0" =0.

Omonnykran »>0 Gonronno 0"=0 Gapabapablk OpPyHIYY DCEINTENET.
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(1) »xana (2) popmynanapaan naigananblil, palMoOHAIIYY KOPCOTKYUTYY
napakaHbl TaMbIp TYPYHJO, JKaHa TECKEPHUCHHYE, CYPOTTOOre OOJIOT.

@ (2) popmynanaH >kaHa TaMBIPJbIH KaCHETTEPUHEH
mo o mk
a = ank

O6apalapAblK KeJIUIN YbITHIMIBIH Oesruiei kereOus, mMbpiHAa a>0,
m — OYTYH caH XaHa n, k — HaTypaJIIbIK caHaap.

3 6 9
Mucansbl, 74 =78 =712.

@ Hamypanovik kepcomkyumyy Ooapadicanvii 6apobik Kacuemmepu
Kaanazanoai payuoHandyy KOPCOMKYUMYY IHCAHA OH He2u3oyy
dapadxcanap yuyH myypa Ooayuiyn KepceTyyre O00noT. Ancak,
Kaanazanoai payuoHandyy p dHcama ¢ camoap dHcaua Kaanazawoail
a>0 ocana b>0 yuyn memeuxy oapabapovikmap myypa 6o1om:

1) a”-a? =a’",; 4) (ab)? = a’b”,

p. 4 _ p=q. a\’ _af
2)a" :a” =a" 7, 5)[b =5
3) () =a”

byn kxacuerTtep TambIpiapAblH KaCHMETTEPUHEH KEJWIN YbiraT. Mwucaisl,

+ ~
a’-a? =a’™ xacweTwH mMANMIICHIIN.

O m k

Ancak, p=--, =7 (MbIHIA n XaHa [ — HATypalibIK CaHIAp, m
*aHa k — OyTyH caHmap) OOJCYH.

k

gt 3)

m k
a -a!

SKEHJIUTUH NaJIUJIee Kepek.
m k
—- KaHa — 0OJTYOKTOPYH >KaJIbl 0eIyMre KelTupu, (3) 6apabapIbIKThIH

con OenyryH

KOPYHYIIYHI® >kKa3a0bI3.
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PaHHOHaHILyy KOPCOTKYUTYY dapa’kaHbIH aHBIKTaMaCbIHAaH, TaMBIP JXaHa 6Y I'YH
KOPCOTKYUTYY MAapaXaHbIH KaCUCTTCPHUHCH HaﬁﬂaHaHBIH, TOMOHKYHY aI1a0bI3;
y ko oml
Cl; -al :an[ 'an[ :nllaml _nlakn —

[+kn k
ml+ er

:n\l/aml.akn :n\l/aml-i-kn —qg " —gn 7 ‘

Panmonannyy KepceTKydTyy AapakaHbIH KaJllaH KaCUETTEpHU Ja yuiyra
OKIIOII JAJIAJIICHET.

JlapakaHbIH KacCHUETTEPUH KOJIJOOTO MHUCANIap KeaTupeous.

1 3 1 3 1 2 1+2
1) 757 =7t A =7, 5.5 =5 1 =5 =5
2 2 1
201 21 1 Z . - 1 1
T.96_93 692 _Jg_3 8:8=8 =83=—=—
2) 93:95=93 =92 =/9=3; k2
9
g le s ER
3) [163] =1634 =164 =(2*)* =2 4 =2° =§;

2 2
3

4) 243 =(2°.3)

2 2
= 27333 = 433> = 43fo:

(V)]
A
—_
| o
~——
W —
Il
‘oo
— W
|
~
S}
w
N
= wl—=
Il
w| o
—_—
P
| =
N———
N
Il
|N
n
] —
I
=
| o
e’
B
I
|
w | o

2-maceJjie. DCEITe: 255.1255 -

1 1

1 1
A 255.1255 = (251255 =(5°)5 =5. A

4 4
o a3b+ ab3
3- macesie. TylOHTMaHBI )XKOHOKOWIOMTYp: ———.
Ja+3b
4 4 1

a’b + ab? ab(a3+a3) A

3 == T — = ab.

Ya +3p =

a’ —&-bg
o 45




7
. a’—a’> a3-a
4- maceure. TYIOHTMaHBI JKOHOKOMJIOIITYP: 1 4 T2 1
a’—a* a®+a?
17 s 1 1
3 3 73 3 3 2 3 2
A @ —d® a’-d d(1-da") a’(1-a")
a2 1= 1 ] -
a*—a’> a’*+a’ a’*(l1—a) a *(1+a)

=l+a—-(1—-a)=2a. A

3" MUCANIBIHIAA UPPAYUOHANDYY KOPCOMKYUMYY OaApadCaHvl KaHTHUI

KHPrH3yyre GOMopyH kepceTebys. v2 HuH Gomkomtyy maanummepun 0,1;
0,01; 0,001; ... Tre yeliMH aHBIKTBIK MEHEH yJaajall >Ka3blll YbIraObi3. AHIA
TOMOHKY yJaajlallThIK aJibIHAaT:

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

3 caHBIHBIH Jlapa)ka KOPCOTKYUYTOPY YAAAJAIITHIIBIH OO PALMOHAILYY
KOPCOTKYUYTOP MEHEH a3blll YbIraldbl3:

14, R141. 1414, 314142,
34y 3hal; 3L4le 3 3o

byn napaxanap 3¥2 CBISIKTYY OCJITMJICHTeH KaHJIalJIbIp YbIHBITHI CaH IbIH
yhaanam OOJDKOJIYY MaaHWUJIEpPH SKCHIUTHUH KOpCcoTyyre OONOT:
3'4=4, 6555355,
3141=4.7069644,
31419=47276942,
31442=47287329,

32 ~4.7288033.

OH g Herusnyy ’kKaHa KaajlaraHjgail HMppanuoOHAIIYy KOpCeTKyduTyy a’
Japaxka yllyra OKIIOm MYHe3[eseT. OIIEeHTHN, SMU OH HETH3Yyy JAapaia
KaaJlaraHJai YbIHBITBl KOPCOTKYY YIYH MYHO316JIY. UBIHBITBl KOPCOTKYUTYY
JapaskaHbIH KACHETTEPH PAIIMOHAIIYY KOPCOTKYUTYY JapaKaHbIH KaCUETTEPH
CBISIKTYY OOJIOT.
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Konyzyynop

115. (Oo3ekn). Pannonanayy KepceTKYdTYyYy Aapaxka TYPYHAO >Kas3:
DA s s H W e e

116. (Oo3eku). ByTyH KOpPCOTKYUTYY Japa)kaHbIH TaMbIphl TYPYHA® >Ka3:
1 2 5

D x*; 2 ¥ 3) ab 4 b33 (Zx)%; 6) (3b)

) 2
3.

Ocente (117-120):

1 1 2

117. 1) 642; 2) 27% 3) 8
3
4) 814; 5) 16 %7, 6) 9.
4 1 205 201 1os
118. 1) 2%-25; 2) 57.57; 3) 93:99; 4) 43 :46;
2 (L)4 401 3
5) (773) 3, 6) \812) 7) 85 :815; 8) (574) 7.
22 2 2 303 303
119. 1) 95.275; 2) 7%.493; 3) 1444 :94; 4) 1502 :62.
1 —0.75 17% —1.5 *g
120. 1) (g) +(§) ; 2) (0,04)" —(0,125) 3;
9 2 6 4 (%)5 3y
3) 87:87 —35.35; 4) \5° +((o,2)4) .

121. Dcenre:
1) a=0,09 6onronmo Ya-Ya HBIH MaaHHUCHH;

2) b=27 Gonronmno NIRRT MaaHHCHH;

N
U

4) a=2,7 Gonronao Ja-Ya-Ra* wpm MaaHHUCHH.

3) b=1,3 Gonronmo HBIH MaaHWCHH;
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122. PanuoHanayy KepceTKY4TYY JAapaxa TYPYHO® Xa3:
1 1

1 1
1) a3-\/;; 2) bz-b3-%; 3) %:bg;
4
4) a’ :%/Z; 5) x1’7'x2’8:\/x75; 6) )73781)/72’3-\/)73.

TyroHTMaHbl keHekeWnemtyp (123-124):

3 2\ Nz s sy
) @33 L 2 [(b—i)] : 3 ) i)
4 l 2 S _1
124. 1) 3( +a3). 2 bs(\/— \/_) 3 a3b ' ab 3_
. 1 3 1 s
At ) pa-dy e =
Ll s
a3 \b+b3\a a *(a’+d%), § Ja -3
W D ETEY Yww

125. Dcenre:

1 5 3

5 15 1 13 13
1) (23-3 3-33.2 3)-%; 2) (54:24—24:54)-\4/1000.

126. TyroHTMamapasl )KOHOKOUIOLITYP:

Dafadas 2 el 3 Aab? @) e

2 2
4) Rla +3b)(a® +b> —Yab); 5) 20 6) Lot
L x2+y2 a4 _p4
1 : 2
+ 2¢24+1 z 2
. ﬁ—mlﬂz T 8) 1 9 Fa—b)a® +ab+5?).

TytonT™mansl xeHekeinemrtyp (127-129):

127. 1) (1—2\[+ ) UK 2) (a§+b§):[2+{/%+{/§];
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1 1

1 9 3
at —a* b 2—b2_ \/;—a 2p \/3a2—a 3p
3) T T K T
dd gt p2_p 2 l-~a b Sa+a 3b
3 1 5
128. 1 a? ab? 2a2—4ab_ ) 3y -y y\/; _ yx .
D BN PN S S e ) SRS RN SN N SO
3) | %/Z—i- % . 4) 3\/ a* —\/3 b* a—b
b b
Ya -+ a3 —3Jab +b3 a3 +3ab + b3
a—b atb | a+b a—b )
129.1)%/— %/—_1 T 2) 2 11 2 "2 11 2°
a3 L1 : 1yl 2 L1 2
a’ +b3 a’ — a3 +b3 a® +a3p3 + b3
22 1
a* + b’ 1 a’> = b’ 1
3) Ty T T Y Tz IT T
a37b3 a3—a3b3 +b3

10-§. PAHUOHAJIAYY KOPCOTKYUTYY JAPAKA KATBIIIKAH
AJITEBPAJIBIK TYIOHTMAJIAP/DbI ) KOHOKOUWJIOIIITYPYY

byn Tema GoroHYa KOHYTYYJIOpAY aTKapyyaa anreOpaiblk OOIYeKTep KaHa
amap YCTYHAe amaigapiaH, KbICKa KeOeHTYYHYH (opMmynanapblHaH jKaHa pa-
LUOHAJAYY KOPCOTKYUTYY JapakaHblH KACHETTEPUHEH IMaWAaJIaHbLIAT.
l-maceuse. TyroHTMaHBI )KOHOKOUIOIITYP:

1 1 1 1 3

Y AR s 0,y 0,

1
x+(xy)?

A 1) adx = %/ﬁ = §/x73 =Jx;
2) KBajpar KalmaajapblH WYHMHICTH TYFOHTMAaHBIH ajbIMbIH KBaJIpaTKa
1
4OHOUTOOY3 KaHa x2=+/X DKCHIUTWHEH MaiijagaHa0bI3:

e 49
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Vx + 24y +Jy +3x = 24xy + vy =2(Jx + )

3) OLIOJ TYIOHTMAHBIH GOIYMYHI® ~/X TH KallaagaH THIIKA YbIrapadbIs;

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

4 anma vy Jx
5
5) [2] .x3\/;: 32 .x3\/;:32.x
Jx x
Kooby: 32-x. A

2-maceJge. TyloHTMaHBl )KOHOKOWIOWITYp kaHa aHbIH X = 0,16, y =25
OONTOHIIOTY CaHIBIK MAaHUCUH Tal:

ey 1y

-2

. Y XE

\/;—\/; | % [1+2 x+x » x>0, y>0.
4’x3y_4’xy3 _4[xy.(1[x_ }y)_ )

I N P e fa e L

—  Hxy  —xy+14+4xy 1
_4 f— pu— .
2) -xy + 4,—xy 4Xy 4 xy >

TN

1
2

N | =

2

4) [1+2 2,y 1+ﬁ
X X X

5) 5-[”& = Jxy+y.

Orepne x =0,16 xana y =25 6osco, /0,16-25 +25=44+25=27,

Koo0y: \/E-I-y; 27. A
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3-macene. TyloHTMaHbl )KOHOKOUIOIITYP >KaHa aHbIH a = 25, b =0,6561
OONTOHJOTY CaHJBIK MAaaHWCHH Tall:

Fa+86)? +(¥a—¥b)? (I+J_+I)(f Yav+4p)
“\/_ bb

A 1) 1-6em4eKTYH almbIMBIH KBaJpaTka YOHOUTOOY3, OOIyMYHIO Ja

HBI KalllaaJaH ThIIKa Yblrapalei3. XKeHekenemrypyyneH kuiiun 1- 0emuex

2
m ra Oapabap Oosor;

2) 2-06J46KTYH aibIMbl KbiCka KeOOUTYYHYH (opMyrnajsapbiHaH

naiilaiaHbpIn KaraajapAbsl aukaHa JZ + Yab +\/3 TYIOHTMara KeJjerT;

3) GemymyHzme 0oico b xawaaman TemIKa YpIrapbliaT jKaHa <x3 — y3>

1
JyH >KallbUIMachlHaH TNaiganaHbiiar. 2- 0em4ek %(%ﬁ%) ra 6apabap 06oinor;

4) asreiaga, |-0emuekTy 2-06M4OKKe OOIYYHYH HAaTBIHKACHI

4
zfgg TylonTMara Gapabap Gonor. a =25, b=0,6561 Goinco, TyloHTMa

2:4/0,6561
— 5 - 09 0,36 ra Gapalap.
KooOy: 2\/[ 0,36. A
Konyzyynop

Tyrontmansl xeHekeinemtyp (130-146):

130.

-3

\/;+12_a7 ax
131. ( ) Ja—x

(\/;—1—1)3 —aa+2




—1 —1
132. 4a—9a I a—4+3a
ot 1 1
202 —-3a 2 a2—q 2

(a=D)

134, (\/a_ - a:‘j%): ﬂf_‘bﬁ .

2
2

ER T 2
o o] [55 5

-2

3
136. 11 L2 —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 J__ xox
s @b )3~ b33—-85° i e
\/2@1))+(2b@) \f(
139. (%—%)_IJF((‘/}H/Z)_I_ Py
3
0. [J_+VFJ +2af+b\/__Jr Jiha

3a —|—3b\/% aJa—b-Ja

141. (\/;—\/l;>3+2a2:\/;+b\/5 n 3Jab—3b
aJa+bb a—b
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-1
1 b

s
142. (ab) *.

I 17?2 3
a2 + b2 a? —b?

By

SRR

2
143. [aj;__bgﬂ%]:(”%%z)‘%‘ .

2‘\‘/7+x\/_
144, |~ —a? +x+2a\/_

145.

a+x | \/_2%/61_)6
146, Pffffwmf §x

I 2nasa 0owHua Keuyeyynep

bendexkrepny sxanmbel OeymMre KenTup:

Sa a—3 1 3 x+1 x+2
147. 1) — 2 JKaHa s 2) , 5 JKaHa ——————.
a —27 a +3a+9 a—3 x+2 x +8 x —2x+4

Amangapasl atkap (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
) —+T =+ 4) ———
4 3 8 12 9 4




y z 2m Tn—4

149. 1) +— 3) —1+ ;
n—-2 2—n 3—5n 5n—3
+2g 5q-2 5(a—10

p) Yo kel gy 30@710)
3p—q q-3p 5-2b 2b—5

Kepcerynren amanmapnsr arkap (150-152):

a’—2ab+b’  8a—8b 2 a’ +2ab+b> o’ =b’
a’ —ab+b’ VR

150. 1 )
0. 1) +b a’ +ab+b>  Ta+Tb

i1 (o2 ()

151 D ", 8x+1
x—6 . x2+4x+4 ) x379x .
2) x4 6x+9 (x2+2)(x—2) (x—6) (x—|—2)’
amz—an2 ) am2+2amn+an2.
3) m2+2mn+n2 . 3m—+3n
4) ab—4b—2a+8 ) 2a—-8—ab+4b
2a+8—ab—4b ab+4b—2a-8
1 1 x+y x—y||x—y x+y
x*—1 [—— +1]; - : + ;
152. 1) ( ) x—1 I+x 3) x—y x+y)\x+y x-y
2
2) [1+a_a +3 (l_az); 4) 2—a_a—|—2 : 2—|—a+a—2 .
a+1 24a a-2)\2—a a+2
Ocente (153—-154):
0 ) 4 —0,43 % 0,
153. 1) (0,175)° +(0,36)* —13; 2) 177 —(0,008)° +(15,1)7;
N1 1 13\?
3 (3) () +4-379" 4 (01255 +(3) ~(1.85)".
154. 1) 9,3-10°:(3,1- 10°%); 2) 1,7-10°-3-107;
3) 8,1-10'6-2- 107 4) 6,4-105:(1,6-107);
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158S.

156.

157.

158.

159.

5) 2-10—1+(6°_ 111.[112.@3 [ 1171;

1
6) 3-101—(80—11 -

D E

AREEHD

6l

R

T}’IOHTMaHBIH MaaHUCHUH Tall:

x2.x6 |

[15]
1) -

-2

TylOHTMaHbl KOHOKOWIIOILITYP:

2 1
_7. a3.a9
» MBIHA X =5}

1) (M—%)—(\3/27x—\3/64x); 3) 13+ +\/E]:3+Hl_;a;
J1+a
2) Gx+#160)+ @81x-Y625x);  4) [1_ /%]:( 2237 —)
Al XT =V
Dcerre:
BRUE 19% B 2
1) (E) +100000,25_(73_) : 2) (0’001) 3_92.643 _8 3
3 2 3\ 3 4 1 _1%
3) 275 —(-2) +(3§) ; 4) (=0,5) —625—(22) _

X TUH KaHAall MaaHWJIEPUHJIE TYIOHTMa MaaHUTE 33 OOJIOT:

1) Yx? —4;
4) {x* —5x+6;

2) Jx* —5x+6;
5) ¥’ —x;

TyroHTMaHBI KOHOKOWIIOLITYP:

1

azf
DT—=
a* —

4

7

3 2) )

4
4 3
1
4 3

4

32 2,73 35,1 [ —1;3
4)a b “—a*b 3 5) a’b ab;

5

a 32_p 3q72

5 b

p x=2
3) \/x+3’

6) {x* —5x% +6x?

5

b4 4 opt 4 p 4

1

3




160. 1) bepunren esuemuep OoroHYa OOENTOH b

assHTTHl 3cenTee (OPMYNIachlH dYbITap C

(8-cyper);

2) 2bc—|—2c(a—2c):2ac+2c(b—2c) g
0apabapabIKTEIH TYYPIBITBIH (GUTYPAaHBIH c
JKapaamMbIHIAa KOpPCeT; ¢ 8-cyper.

3) WTPUXTENTEH asHTThl 3KHW TUK OYypPUYTYKTYH asHTTapbIHBIH
allpipMacbl HUpETHHIE CcypeTTe. MpIHAaH maxanaHbi,

ab — (b — 2c)(a — 20) =2ac++2c- (b — 20) OapabapabITbIH JaTUIIIC.

161. bapabapablKTapAblH TYypaJbITBIH TEKIIEp, ajlapra TeOMeTPHUsIIbIK
TymwyHaypme Oep. Tuemenyy ¢urypanapabl dmii:

1) (a+b)(c+d)=ac+bc+ad +bd;
2) (a+b)(c—d)=ac+bc—ad—bd;
3) (a+b+c)(d+1)=ad +bd +cd +al +bl+cl
162. 1) BapaGapibIKTap/bIH TyypaTBITbiH JaHIIE:
A +bla—c)+(b+d—clet+d(a—c)=a(b+d).

2) ABCD Tuk OypuTyTryHYH asHTBIH 3CENITOO

Y4YH 9KH TyroHTMA TY3 (9-cyper). B b d o
ABCD tuk OyputyryHyH asutel [, II, ik yiidP
III, IV Tux OypuTyKTapbIHbIH asHTTapbl

cymMMachiHa OapabapAbITblHAH MaljaiaH 1 V14

*kaHa 1-OapabaplblKKa T€OMETPHUSIIBIK A D
TYIyHAYPMO Oep. 9-cypeor.

Q N canviuvin uyugpanapvinvin cymmacvt 2006 za

oapabap. N canvin ’ku 03 apa oOapadap canoapovin
No2 KOOOUMYHOyCy KOPYHYUIYHOO CYpOmmeoozo 00100y?




O3YH/IY TEKIIIEPHUII KOP!

1. TaMFaJ’Iap,I[BIH Oomyex MaaHure 33 OOJITOH MAaaHUWJICPHUH Tall:

a 3 k
;, c—1 d——|—2
2. Amanpgapael aTkap:
1—4a2. a+b a-b
D) dat—" D
3) 2074 60 2 a2—2b2:a+b.
3b a-2 b b

o 2
3. TYIOHTMaHLI JKOHOKOUJIOUITYP KaHa aHbIH X = 2— 6OJ'IFOHI[0Fy CaHBbIK
3

MaaHUCHUH Tall:

1+2x x*+3x 10
_ <&

x—3 5 X9
4. Dcenre:
1)

57 - /48
3737 22242 ] 2) Y3030 2=
)37 : )30 32—

3 2 22 5 172
3)252.2571 +(5%)3:5° — 483 :63; 44774710 37 -35+[5] .

5. TyroHTMaJIapbl )KOHOKOMIOLTY:
-2

3x 2% BN 20844
e 2) (x +y )(;) ; 3) Fe

5
a3
6. ————— TyIOHTMaHbI KOHOKOWIOMTYP *aHa =81 OONrOHI0 aHBIH
3[5 77
a -a

CaHJbIK MaaHUCHUH Tall.

o 57




58

I ri1aBa 0olOHYA CHIHOO KOHYIYYJOpPY — TeCcTTep

27a* —36ab+12b*

besuekTy KbICKapT:

9a° —4b’

3(3a—2b) 3a—2b 39—-36ab

— > B) > C) ——(—

3a+2b 3a+2b 5
7czz(ab2 —9a)
besuekry kbicKapT: ——————.
3a(2la—"Tab)
7(1(ab2 —9a) —a(b+3) 7(ab2 —9a)

A) 301a-7a00 BT 3 0 O 501w

4 5 10b
Awmannmapasl aTkap: + ———#
at+b a—-b a —b

9 . 9 . _9 .
A) a—b’ B) a+b’ ) a+b’
a2-|—9 1
bemyexTeH 0OMYOKTY KEMHT: —3 - .
a +27 a+3
1 . 3 . a .
A) a2+9, B) a2+9’ C) a3+9’

94> —16b>  6a°

6a+8b 12b—9a -

benuekrepny xebGeuTyp:

2
a

2. — 2. .
A) @ B) —a*; 0)

4a® —20ab+25b" (2a—5b)’

bemyexTepay Oen:

5h+4 " 2567 —16
5b+4 2a—5b

A) ; B) ; C) 5h—4;
2a—5b 5h—4

3a% —36ab+3b°

2 2
a —b

a(b—3)

9(a+b)
a—>b '

3a

a3+27.

D) 3a+4b

D) 5h+4.




8a’ —22ab+15b°

7. Bbem4exTy KbICKapT: 6’ 2557
2a—3b . 2a+3b 4a—>5b 4a+3b
A) 4a+5b’ B) 4 s ©) 4a+5b’ D)2, s
8. bemuexrepnay KeMuT: 9. +16 —
’ pAY T 27 464 3x+d]
2 2
9x" +16 —12x 12x 9x" 14
A5z Badia ©) e e’ D) 27x° — 64
4 2 8b
9. Awmangapasl aTkap: 3a12h 2b—3a+4b2—9a2'
A6.B6_ C)12a_D12b
)32 ) Sutan 9% —4p>’ Wb 30"
10. Dcenre: (—8)* —(—5)° —(12)".
11 1. 1 1
A) 188 B) —61; C) 189—; D) 61.
11. Dcente: (—0,2)° +(0,2) > —(=2)%.
1501 ~100°; 99 L.
A) —150,:  B) % C) 99, D) 11,25.
J=16 + 354 + 128
12. Dcenre: Y .
J-250
A) Y2; B) I; C) —1; D)
3 3
13. Dcenre: i/w+4,15-1,61.
2,54
A) 3.4; B) 5,76; C) 24; D) 2.4.
(2,08)*+(2,016)
.3 _ .
14. Dcenre: \/ 2,09 2,08-2,016 .
A) 0,16; B) 4,096; C) 1,6; D) 0,8.
o 59




15.

16.

17.

18.

19.

20.

21.

22.

60

Seenre: V232 +1-49— 442, Koepcommeo: Na-3b=4a*b.

A) VT B) 2415; C) 3-2v2; D) 7.
Dcenre: 3/2—\/5'2/7—1‘4\/5 Kopcomme: %-%2%.
A) —1; B) 1; C) 3+2v3; D) 5+33.
Dcenre: 34521?\/2/(2_3\/5). Kopcommeo: Ja .b:W :
A) 52 B) 5v2; Q) —1; D) 1.
Dcernre: \/ﬁ
A) 2; B) v2; C) 2v2; D) 2.
Dcenre: Wﬂ.

/500
A) —4; B) 2,84; C) —2,8; D) —1,4.

.6
a=125 60J’IFOHI[0\/Z .\/Z TYFOHTMaHBbIH CAaHIbIK MAaHWCWH Tall:

A) —25; B) 15; C) —5; D) 5.
a=0,04 6onroHmgo %/E -% TYIOHTMaHBIH CaHJIBIK MAaaHUCHUH Tall:

A) 0,2; B) /0.,4; C) 0,4; D) —0,2.

2 2
TyIOHTMaHBI KOHOKOWIIOLITYP: (%/Z — %/Z ) . (ag + Q/E + bg).
A) a+b; B) a-b; C) a+b’% D) &*—b°.




I..l TapsbIxblili MaajJbIMaTTaPp
\

—

Kricka keOelTYyHYH (opmynanapsl, anredpanbik Oequexkrep O0OHYA Maa-
JpIMaT OaWBIpKBI KUTENTepAe kesnemeT. Mucansl, ajd-Kapaxunun ,,An-Dax-
pu®, Eruner oxymymryycy A0y Kamua (850—930) nun ,Kurtab an-xalp
BaJI-MyKabana“ yplrapmManapbeiHaa a anredpanbik 0emdekTep yilpeHyireH. A0y
Kamunn an-Xapesmuiinen kuiinH anreOpa 00lOHYA KUTEN ka3raH OMPUHYU OKY-
MYIITYy Oosiyn caHajaTr. Al ©3YHYH UbllapMachbIHa

2 2.2
4\ p=q, &=4 ab_y a b _a+b
b b” b a b a ab

CBISIKTYY JKOHOKOH KaThlIITapra Ja KeHyJ Oypar.
Aurebpainbik Oemuextepre M. Heiotonayn ., Kanmbl apugmernka kure-

OWHIE Ma XETUINTYY OpyH OEpHIireH. ,,% Oemyek a HBI b Ta OOIYYHYH Ha-

aa — bb

THIMKACBIHIA aJbIHTaH YOoHIYK. Kymy ymryHmai, qOHAYK ab—bb HBI

a+x ke OeJIyYHYH HaThIi>KachlHJa aJbiHAT®, — nedT HbroToH.

Panmonannyy xepcetkyutyy aapaxka U. Heroton (1643—1727) tapaObinan
kupruswired. Kaanarangaii o 4blHBITHI CaH Y4YYH a®, a>0, napaxa TYLIYHYTY
JI. Diinep (1707-1783)nun ,,AHanu3re KUpUIIyYy" dblrapMacbiHia OepHIITEH.

AGy Paiixan bepynuit e3ynyn Oenrunyy ,,Kanynu Mabcynuit usirapm acst
HJa ,,aiiflaHa y3yHIYTYHYH aHbIH JHAMETPUHE KaTBIIIBI MPpPAIMOHAIIYY CaH
SKEHIUTUH auTar. baitpipkel ['perusina ,,orepae KBaapaTThIH Karkl YeH OWpau-
TM KBUIBIN AJIbIHCA, aHBIH JMAroHAIIBIH pPAIMOHANIYY CaH MEHEH TYIOHTyyra
6o6octyry” mamwngenreH. b. 3. 4. V-IV kputeiMmapna sme OalWbIpKbI Tpek

OKYMYIITYYJIapbl TOJYK KBaJaparT O0JIOOTOH KaajaraHjail n HaTypaiJblK CaH

YIYH \/; CaHJIBIH UPPANMOHAIAYY IKCHIUTHUH JaJHIICIIKEH.
Iuscupnua Kammup an-Kamwuitiue ,,ApudMeTuKaHblH adKBIIBI

YbIFapPMAChIH/Ia HATYpPAIAbIK CaHJAAH TaMbIp YbIFAPYYHYH XXaJIbl yCYIy

n ~ r
GasHzanar. 4/q" + » Tamppae! an-Kammit Gomkonmyy V4 +7 A~ a+ @iy o

KOPYHYILIYHIO TYIOHT, MBIHAA @ — HATypaJJbIK caH XaHa © < (a+1)"—d"
o 61




An-Kammi TaMbIpJbl Tarslpaak 3CcenTee y4yH Tamblp acThIHAArsl canasl 10

nf mn
JyH THEUIeNYYy Japa)kacblHa KeOeNTYYHY CYHyIITalT: YN = %. bemuex-
y M _ ANt
TOH TaMbIp yblrapyyaa 00JCO TOMOHKY 3pEXKeIEH MaijanaHar: iy g

Omony MeHeH Oupre, an-Kamunii TamblpsiapabiH Ke0OHTYHIYCYH >KaJIIIb
KOPCOTKYUKO KEJITUPYYHYH 3peXecHH OasHaaraH:

Ya 4o =Rd" Kl =%la* b’

ISi| TlpakTHKaAbIK KaHa NpeaMeTTep aPaJbLIK MaceJejep

163. CypeTTery allbul YeKUTTEP MEHEH CEHpeK COPTTYY MOMOIYY Japakrap
(MHcanbl, CEHpeK COPTTYy ainMypyT) OenrujieHreH. AJIMypyTrap
emyoMaepy nxn (M?) 0OJroH KBajapaTTapra THTHIreH. KuI3bla
Kbuiabzdanap (*) apkeutyy 00JCO TOCMO JapakTap OeNrHIeHTeH.

% % % N R R R
. of % %

°o o * 000 *

% °® % % % ¥ 000 =
- L * ¥ 000 *

% %

% * % % % % % o ook ok b ok ok o

AnmypyT3apAblH aillaHachlHIATrbl TOCMO JapaKTap KBaJApaTThiH
KaKTapblH OOMJIONW TUTHUITEH.

Cypoonopzo »coon oep:

1) 20 mx20 m; 2) 25 MX25 M enueMAYY KBaJapaTka THUTUJITEH
aIMypyTTapabl ,,Kypuyan TypraH TOCMO AapakTapAblH CaHbl KaH4ya?
3) AnMypyTTapAblH CaHbl MEHEH ajaplbl ,,Kypyam™“ TypraH TOCMO
JapaKkTapIblH CaHbl OPTOCYHJA KaHAal Ke3 KapaHIbUIbIK Oap?

164. Xoropynarsl MacelieHHH NIAPTTAPbIHIA 7 JUH KaHIal MaaHUJICPUHIC
n- KBaJIpaTTarel aJIMypyTTaplIblH CaHbl alapibl ,,Kypuam™ Typras
JapaKTap/blH CaHbIHA:

1) 6apabap; 2) 4oH; 3) kuumHE 00JOT?

62 e




4) XKanppibanasl Tontyp kaHa yupeH. KopyTyHny dysirap.

KBagpar >xarbiHbIH y3yH- TocMo mapakTapabIH

—_— AIMypyTTapabIH CaHbI canbl

165.

1 1 8
2 4 16

10

ABTOMOOWMJIJIEp PEUTHUHTUH AHBIKTOOJI0 TOMOHKYJIOP ICENKE ajbIHAT:
kooricy3nyry (S), siHrainyynyry (C), ap Typayy MWIIETTEPAN aTkapa
ansiel (F), canatsl (Q) xkaHa nu3aitasl (D). bya kepceTKydTepayH ap
Ooupu Gaanmanat (Mucaibl, 6a OepuineT). ABTOMOOWIINH PEUTHHTH
TOMOHKY (opmyna OOIOHYA SCENTENEeT:

_ 384+2C+2F+20+D
o 50 |

R

XKanprbanna asromoOminaepaAnH 3 TYPAYY Mapkacel (IIApTTyy TYPAe
A, B, D mapkanap) yY4yH TYPAYY KOPCOTKYYTYH 0aachl KEITHPHIITCH.

Typayy MuJi-

ABTOMOOMJIb
MapKachl

Kooncy3ayk
S

bInranapix
C

AETTEPAN aTKa-
pyy F

Camnar

0

JAu3zaiin
D

A

w

5

B

4

3

D

4

3
5
4

3

5
4
3

3
3
4

166.

1) Kaiicel Mapkamarsl aBTOMOOMIIb 9H YOH PEUTUHITE 337

2) ABTOMOOUIIF MapKaJapbIHBIH PEUTUHTHUH a3aiibin O0apyy TapTUOUH/IE
KaWJIAIITBIP.

3) CeHn yuyH Kaichl KOpCOTKYY MaaHWIyy? DOMHE Y4yH?

4) Cen xaHgail peWTUHTYY aBTOMOOWIIAN TaHAAWUT 3IeH? DMHE YUyH?

Jlem aiyy, TaMakTel CUHHUPYY, KaH aWJIaHBIMIbI YYYH 3apbul SHEPIUsi—
HETU3r" aJMallyyHyH WHTEHCUBIYYJIYTY (BLIIAMBITHI).
63




Herusrn anmamyyHyH uHTeHcuBAYYJIYyr'yH (HAW) nen OGenrwmneinu.
HAW xanopusinapga enyeHeT, MbIHIa ajgaMm Temneparypacsl 23 °C
Oonron Oenmene Oednumil *kaHa ThIHY abaJjijga >kaTkaH Ooslyyra TMHHIIL.
Asnnapnga HAU TemeHKy (opMyinaHbIH HErM3WHIE 3CENTENIET:

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

MbIHAa M — asnblH Maccackl, P — OOIOHYH OWMHUKTUTH (MeTpie),
B— xambl (xpuigapna).

1) Orepae M=60xr, P=1,7m, B =35 xbu1 Oosico, anga HAU
scenTe (PH JKAKBIHKBI OYTYH CaHra YeWHH TETepeKTe);
2) (*) dopmynaman asnAblH Maccachl, 000 sxkaHa xambl HAWHe
KaHJal TaaCUPUH THUTHM3HUIIWH OWIHN aiyyra OOJoT.

Cypoonopzo scoon oep:

a) JKam ynraiiran caiibetn HAUW ga 4ono&Oy?

0) boiinyn Owuiiuk -remennyry HAW He kanmaii Taacup Tuiiruzer?

B) 667,051 caHbl asyiIbIH KamibiHAH, OOFOHAH, MaccachlHAH KO3 KapaH-
IIBIOBI?

T) Orepae asuiapIH Maccachl asarica (anm azca), HAU Oy asuima e3repe0y?
1) bup mapeirep ,,Orepae 9Ku asIIbIH Maccachl, JKalbl oupaei o6omy,
OolnopynyH aibipmacel 10 cm Goinco, amapasin HAW opTtocynmarst
aiipipmal 7,29 kunookanopust 00701, IereH ThISHAK 4blrapabl. byn
TBISIHAK TyypaObl? AHbI (*) dopMyna kapaaMblHIa TEKIIEPUI KOp.

167. bup naana Oyromay nasipJOOHYH yOakKbITHl MEHEH Oup caarta Aaspiaira

OyroMIap CaHBIHBIH OPTOCYHJArbl KO3 KapaH/ABUIBIK TECKEPH MPOIMOPIH-
anam Oonot. JKazxpiGanasl ToATyp kaHa yipeH. KopyTyHay usirap.

bup Oyromay nmasip- ) 3 5 6 10 12
JIOOTO CapITajran
yOaKbIT (MUHYT)

bup caarra en-
IypYJIreH OyroMaap-
JIBIH caHbI (J1aaHa)

30 15 8 6 4
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168. JlapbIssHBIH alipbIM KEpJIICPUHAETH TYyYpacblHAaH KECWJIMII asHTbl MEHEH

169.

170.

OILIOJI KEpJIepre THUEIIENYY OPTOYO arbIMABIH BUIAAMABITBI TECKEPU MPO-
nopuusiam cangap. JKaasioanasl tontyp. Kanmait ThissHaK dbirap/biH?

TyypacsiHa kecunum | 40 45 54 60

AsHTHI (KB. M)

Aremvaeia singamaei- | 0,9 | 0,8 | 0,75 0,5 0,4
TBI (M/C)

DKM METp Y3YHIYyKTarbl Kbirautapiasl apaauysuiap 4,5 caarra 0,5 M
JYY TOJIONIOPro apaajian CajblllIThl. Drepie OIIoN Kblrautapasl 40
CM JIYY TOJIO KBUIBIN apaajamica, ajapipl KaHda yOakpITTa apaajan
OyTypymetr? AHIa XKyMyIITyH KeJeMy KaHIail KaTbllITa ©3repMeK?

1) Dku MKWUB KaWplll MEHEH OWPUKTHPUITEH. bupWHUM MMKUBIWMH
nuaMeTpu 28 cM, KWHYM IIKUBAUKH 00Jico 42 cMm. bupuHum mkus
MuHYTyHa 600 Koy aijaHca, SKMHYM IIKMB MUHYTyHa KaH4Ya KOy
alnaHar?

2) DKM WIKUB KaWblll MEHEH OWPUKTHPHUITEH. bUpHHUM IIKUB MHUHYTY-
Ha 560 xomy, skuHUKCcH Oonco 240 >xomy ainaHar. bupuH4YM MIKUBIWH
aitmanacel 0,36 M 0011CO, SKMHYM NIKWB aWJIaHACBIHBIH y3YHAYTYH Tarl.

171. A »xaHa B maapiiapblHbIH OPTOCYHJArsl apayiblk 360 kM. by apaibIKTel

KEHW MallMHa 4 caarTa, )KYK MamMHacel 0osico 6 caarra eTTy. A
TaH B ra kapail ®KyK MalIMHACHI KOJNTO YBIKTBHL. Omion yOakeitra B
JaH A ra Kapai >KeHW] MalllMHa >KOJITO YBIKTHI. AJlap A JaH KaH4da
KWJIOMETpP aJbICTa KOIYTymiar?

Kenun xaHa XYK MalIMHAJIAPBIHBIH BUIIAMABIKTAPBI TYPAYYYO
OOJNTOHAYKTaH TYy3 MpOMOpIUsUIam OalJaHBII KOK, neMek, 360 km
apanbIKThl 4 >xaHa 6 caHgapblHA TY3 MpOMOpHUsIIam 0eayy MEHEH
MaceJIeHH 4Yedyyre OOJOOMT.
bawrxa ycynoy konootioys: .

1 caarrta »keHWJ MalIuHa AB apanbIKThIH " OeNmyTyH OTeT, YK Malllu-

1
Hackl 00JCOo s OenryryH ertet. JleMek, *KOMYryulyy >K€pUH aHbIK YUYH

1 1

KaHa  CaH/apblHa NPOMOPIHSIAIT KbUIBIIT Oenyy

360 KM apasbIKTBI

KEpeK.
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172.

66

Mpeianan 3 +2=5. MamuHanap 4 JaH x KM ajJbICTa KOJyTYIIaT JeCeK,

x =222 144 (xm),
5

HKooby: A nman 144 km ansicta. Macenene 360, 4, 6 caHnmapsl
1 1
OepuiireH. MaceneHH Yedyy jKapasHbIHAA 4 JKaHa  caHmapbeiH (4

KaHa 6 ra TECKepU CaHIapAbl) KUPTU3IUK. [[eMeK, MbIHIail MaceIeHH

1 1
yeayy ydyH 360 Tbl 4 xaHa 6 caHAapblHa TECKEpHU (Z KaHa

caHJapbIHa TY3) MPOMOPLUMIIAII KbUIBIIT 06Jyy Kepek 3KeH. MbIHaaH

yIIyHAAN 3pexere Keaeous:

Canowl bepuneen canoapea meckepu NPONOPYUALAUL Kblibln OONyy
YVUyH outon canowl bepuneer canoapea meckepu 00120H caHoapea my3
NPONOPYUSANIAUL KbLIbIN OONYY Kepex.

195 canbiH 2, 3, 4 caHmapblHa TECKEPH MNPOMOPLUSATIANI KBUIBIIT Y4
06JYKKe axbIpar.

1
A 1) 2, 3, 4 cangapblHa TECKEpU CaHIap, TUELIENYY TYPJe, 5 Hemexk,

I 1 1
195 ™ 55 3+ 7 CAHIApbIHA TY3 MPOTOPUMSIANL KbUIbIT Y4 0OeIyKK®
AXKBIpA Kepek. bupok l~l‘l—£'i'i—6'4'3 bupunuu canabl
PATYY KEPEI. BHPOK -3+ =1 iy~ 02 PHP
a,, 9KUHYM CaH/bl a,, YIYHYY CaHJbl d, IECEK, aHua

_ 1956 1956 o o _on. 1954 oo
W= a1 =15-6=90; a2_7_15 4=060;
ay =23 _15.3=45.
13
Kooby: 90, 60, 45.
Texmepyy: 1) 904+60+45=195.
2) 90:60:45=6:4:3=%:%:% (KaThIIITBIH MYYesepyH OamTan 15 ke,

aHjaH kuiiuH 12 re Oeyayk). A




173.

174.

175.

176

177.

1 3 3 2
1) 4480 canbH: a) 3 KaHa g 0) , JkaHa o CaHJapbiHa TECKEpH

MPOTOPIHSIIANT KBUIBITT KW OOIJTYKKe a)KbIpart.
2) 987 canwrn: a) 0,6 xana 0,3; 6) 0,4 xana 0,(3) canmapsIiHa TeCKEpH
IPOTMOPIHSIIANT KBUIBII 3K OOJYKKO a)KbIpart.

I 3 5
1) 2040 canblH -, , Jkama - CaHIapblHa TECKEPH MPONOPLMsIAL

O00roH 3 06JYKKe axKblpart.
2 1
2) 4530 canbiH 3 0,7 >xaHa 15 CaHJapblHa TECKEPHU MPOMOPUHUIAIIT

601roH 3 0OJIYKKO a)KbIpar.

1) A xaHa B maapiapblHbIH OpPTOCYHIArbl apajiblk 465 kM. Bynm apanblkTbi
Kyprynuy noesmu 10,5 caarra, xkyk noe3au 6omnco 12 caarra etet. [loe3nuep
A xaHa B maapnapbiHaH OMp yOakbITTa OMpHU-OMpPHUH Kapail JKOIro 4blKca,
anmapapiH ap OWpW KOMYTYIIKAHTa YeWHH KaH4a KUJIOMETP KOJd KypeT?

2) bupunun cnioptay 100 M apansiktel 12 ¢ ma, sxkuH4EcH O60sico 13 ¢ na
qyypkarn eTeT. Anap oupu-oupunen 200 M apansikta Typyn Oup yOakbITTa
Oupu - OMpuH Kapail xyrype Oamramtsl. JKomyrymkaHnra 4einH agapIsiH
ap OMpHM KaH4Ya METP apalibIKThl ©TOT?

. 1) 36 TumTyy mectepHs 18 TUIITYY MI€CTEpPHS MEHEH MaTallThIPHUITaH.

18 Tumryy mecrepus 60 xony ainaHca, 36 THUIITYY IIECTEPHS KaH4Ya
Kojy aiianar? 18 Tumryy mectepHs 24 xoiy aljgaHcadbl?

2) Benocunenaun nenanaapbl OMPUKTUPUITECH albIHKbI (KETEKYHn) IIec-
TepHsAa 48 THII, apTKbl JOHTOJIOKK® OWPUKTUPWITEH ImecTepHsaa 16
THII Oap. Orepie BeNOCUNEAMH MEAaayy LiecTepHsICchl MUHYTyHa 40
KOy aliiaHca, apKajarbl JOHreJioK KaHua sxoiy ainanar? [lemanmyy
mectepHs 45 xomy; 60 xkouy alylaHcausl? Orepie BEJIOCHIIE] JOHTeJIe-
ryHyH auameTtpu 70 cm Gosco, aHmga »KOoropyaarsl ap Oup y4dyp Y4YYH
BEJIOCUIIEJINH BUIIAM/IBITBIH Tall.

1) A6y Paiixan bepynuiinun macenecu. KeitoiH emaeMaepy 5,4,3 y3yH-
nyk Oupaurune G6apabGap. MuiHmail keiThiH 30 qaaHachblHBIH Hapkbl 60
aupxam (akda Oupauru). Omdaemaepy 8, 6, 2 y3yHAyK Oupaurune Oa-
pabap 20 naaHa KBIUTHIH HapKbl KaHYa aupxam 00i0T?

2) KbIIITBIH y3yHY, Tyypachl kaHa OMHUKTUTH 4:2:1 CBIAKTYY KaTbILITa,
nednu. Y3yHy MeHeH 6 Kbl KOIyra MYMKYH OOJTOH jKepre Tyypachl
MEHEH KaHYa jkaHa OMWMKTHTM MEHEH KaH4a Kbl Koroyra 0omot?
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I
11 TJTIABA : BAPABAPCBI3/IBIKTAP

N

11- §. CAHAYY BAPABAPCBI3JIBIKTAP )

a -

Canpapasl canbpllITBIPYy TYypMYIITa KEHUPHU KOJAOHYJAT. Mucansl,
HSKOHOMHUCT IUIaHJa KapaJifaH KepCOTKYUYTOpPAY AaTKapbUIraH KepPCOTKYYTep
MEHEH, Bpay OOpPYJIYYHYH TEMIIEPATYPaChIH COO aAaM/IbIH TEMIIEPATypachl MEHEH,
clecapb KOHYI jKaTKaH OYIOMYHYH ©IYOMJOpPYH YJT'Y MEHEH CaJbIIITHIPaT.

byn y4 y4ypaa kaHpmaiaelp caHjaap e3 apa cajablIThipbuiar. CaHmapiabl
CAJIBIIITHIPYYHYH HaThIXKAChIHIA CaHIyy Oapabapchi3bIKTap ajbIHAT.

4 3
Mucarsi, 5 JKaHa - CaHJapblH CalBITHIPANIEL. An yuyH anapiblH

aibIpMachiH Taba0bI3:

4 3 1 4 3 1
Jlemex, §:Z+2_0’ 0. a. 5 CaHpl 7 CaHBIHA —- OH CaH.bl KOUIyYHYH

o 4 3 1
HaTbIMKACbIHAA aJIBIHAT. By.H 0oco g CaHBbI Z CaHbIHAH 2—0 I'C 4YOH S5KCHAUTUH

4 3 .
6I/IJ'II[I/Ip€T. OH_IGHTI/IH, g CaHBbI Z TOH YOH, aHTKCHHU aJIapJibIH aubIpMaChl OH.

@ AnbikTaMa. Jzepoe a—b aitvipma o 6o0nco, amoa a camvt b
CaAHbIHAH 4OH 0Oon0om. Jzepde a—b auvipma mepc 6onco, anoa a
canvt b canvinan Kuuune 6onom.

Orepae a caHbl b caHbIHaH 4YOH 00JicO, Oy a>b CBISKTYY; dTepAe a CaHbI
b canbiHaH ku4yuHE 00JCO, Oyn a<b CBHIAKTYYy JKa3blIar.

@ OmenTumn, a>b Gapabapchi3apirbl a—b aiibipMa oH, 0. a. a—b>0
IKEHIUTHH, a<b OGapabapch3abIrbl 0071c0 a—b <0 SKEHIUTHH OHUIIIUPET.
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1-macene. Orepae a>b Oonco, aHga b<a OONyUIyH AATUIJIE.

A a>b Oapabapch3abiTbl @ —b OH caH 2KEHAUTUH Ounguper. AHja
b—a=—(a—b) — Tepc can, 6. a. h<a.

Kaanarannait oxu a kaHa b caHbl YUYH TOMOHKY Y4 KaTbIIITaH OMpH raHa
Tyypa 0oJoT:

a>b, a=b, a<b.

Mucanbl, —5 xana —3 caHmapsl yuyH —5 <-3 Gapabapchi3bIrel Tyypa 00JI0T,
—5=-3 xana —5>-3 xkarslmrap 601co Tyypa OOIOOMT.

@ a xaHa b candapuvin canviuimelpyy, anapIabiH OpTOCyHa >, = ke < Oen-
TUJIEPUHEH KaMCBHIHBICHI KOIOJICA Tyypa KaTbIII albIHBIIIBIH Talyy JereHre
xarat. MyHy a—b aiibIpMaHbIH OENTUCHH aHBIKTOO MEHEH aTkapyyra 0oJoT.

4
2-macedqe. 0,79 xana < CAHJapbiH CaJBILTHIP.

/\ AnapieiH aifIpMachiH Ta6aObI3:
0,79~ 3=0,79—0,8=~0,01.

0,79—- % <0 6onronaykran 0,79 < % A

a>b 6apabapChI3/IbITbl 2eOMEMPUATLIK KO3 Kapauliman a YeKUTH caH OryHJa
b dexkuTHHEH OHJO KaTbILbIH Omnauper (10-cyper).

b a

10-cyper.

4 4
Mucaisl, 5 Uekntn 0,79 dekUTHMHEH OHJO JKaTaT, aHTKEHHU s >0,79; 2,3

yekuTd 4,4 YeKUTHHEH coiao karaT, antkenu 2,3<4,4 (11-cyper).

4445

»
>

2 1 0 1 223

w +




3-macesie. Drepae a#b 0osco, anaa a’+b*>2ab GonymyH manuijie.
A a?+b>-2ab ailbipMa OH JKEHIWTHH Januinenou3. UblHABITBIHAA 1a,
a*+b*-2ab=(a—b)*>0, anTkeHu a+#b. A

1
4-macene. Orepae a>0 xana a#1 Oonco, anga a+—>2 OodyuyH
JaTuIe. .

1 o o
A a+--2 aipIpMa OH SKCHAWTHH Manuineions. UslHIBITHIHIA 1,
a

2 2
+1-2 -1
a a_ (a—1) >
a a

at+L-2= 0,
a
anTkeHu a>0 xana a#1. A

n+1
m—+1

n
5-macese. Jrepae — Aypym 6emdex Goico, aHaa —<
i 6: 17 i (3 "

OonymyH

A 2 Gemgex n<m GoAroHmo (1 kaHAa m — HATYPANABIK CAHAAp) AYPYLI
m

090K ACI aTAJIBIMIBIH 3CKEPTC KeTeOus.

n n+l n(m+1)—m(n+1) n—m o
—_— = = anubIpMa HOJJAO6H KHWYMHC, AHTKCHU
m  m+l m(m+1) m(m+1)

n+l1
m+1"

n—-m<0, m>0, m+1>0. Jemek, L <
m

Konyzyynop
178. Canmyy 6apabapchI3IbIK aHBIKTaMAaChl XKapAaMbIHIa CAaHIAPAbI CATBIITHIP:
1 1 13
1) 0,3 xana g; 2) 3 JKaHa 0,3; 3) 7o Jkama 0,35;

4) T xkaHa —0,7; 95) 2 xkaHa 3,14; 6) 4 xama 0,44.
8 7 9

179. Drepne:
) b—a=-1,3; 2) b—a=0,01; 3) a—b=(-5)"
4) g—b=-5% 5) a—b=0,8; 6) b—a=(-2)

0osco, a xaHa b caHIapbIH CAJBILITHIP.
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180. ¢ HBIH KaajlaraHgal MaaHUCHHJIE:
1) @’ >(a+1)a—1); 2) (a+2)(a+4)>(a+1)(a+5)
0apabapChI3IbITBIHBIH TYYPaJIbITBIH JaJIUIIJIE.

181. a HBIH KaamaraHga MaaHucuHAe OapabapChI3BIK Tyypa OONYITYH AaTuie:
a’ <(a+1)(a>—a+]); 2)(a+T)a+1)<(a+2)a+6);

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

182. a xaHa b HBIH KaanaraHjail MaaHWCHHIE TOMOHKY 0apabapChI3IbIK Tyypa
OonmyuryH namuijie:
Da(a+b)>ab—2; 2)2ab—1<b(2a+D);
3)3ab—2<a3b+a); 4)b(a+ 2b) > ab —3.

183. Dxum Oama Oupned caHmga nenTtep carblll anjabl. bupuHumcH mentepiepauH
OapapireiH 150 cymzaH, S5KMHUMCH JenTepiepauH kapbiMblH 130 cympas,
kanrangapeia 160 cymman careim anapl. Knmrcn keOypeek akda caprraran?

12-§. CAHJIYY BAPABAPCBI3/IBIKTAPAbIH HETM3TH
KACUETTEPH.

byn maparpadTa canayy OapaOapcChI3IBIKTApABIH anarTa Heeuzeu et
arajraH Kacuemmepu Kapajat, aHTKeHHU anapaaH 0apabapChI3AbIKTapAbIH Oamika
KaCHEeTTepHH JAIUIII00/10 KaHa MacelleNepay Jblrapyyna naiaasaHbuiar.

®

O Ilapr 6oronua a>b xana b>c. byn a—b>0 xana b—c>0 dkeHIATHH
ounmupet. a—b xana b—c oH caHmapbH Komym, (a—b)+(b—c)>0 oy amadw3,
0. a. a—c>0.

Hemek, a>c. ®

l-TeopeMaHbIH ceomMempusnblk MyuyHOYpMecy: STepae CaH OTyHAa a
YEeKUTH b YEKUTUHEH OHJIO ’Karca ’KaHa b YEeKWTH ¢ YEKUTHHEH OHJIO ’Karca,
aH/la g YEeKUTH ¢ YEKUTUHEH OHJo *karar (12-cyper).

l-teopema. Ieepde a>b scana b>c odonco, anda a>c donom.

1 1 »
T T T Ll

c b a
12-cypeor.




@ 2-teopema. IJzepde Oapadoapcvi30blKmMulH IKU 0OIY2yHO OKUIOWL
oup can xowiynca, anoa Oapadapcwvi3ObIK Oencucu 0320pooiim.

O a>b OGoncyH. Anma KaamaraHjgail ¢ caH Y4yH
atc>b+c

0apabapcChI3IBITHIHBIH ATKAPBUTBIIIBGIH AaHIII06 Tajal KbUIbIHAT.
Temenky

(a+c)—(b+c)=a+c—b—c=a—b

aiibpipMaHbl Kapam kepeOy3. byna aibipMa OH, aHTKCHM MAacCEICHHH IIapThl
OoroHua a>b. Jlemek, atc>b+c. @

@ Harslitxka. Kaanacanoait xowynyyuynwy oOapadapcvl30viKmuvlH
Oup 001y2yHOH IKUHYU OOY2YHO OUWLOSI KOWLYIYYUYHYH 0en2ucu
Kapama-KapuiplColHaA AIAMAWMbIPZAH. MypPoOo Kouypyy2e 0oaom.

O a>b+c 6Goncyn. byn GapabapchI3bIKTBIH KU OOJIYTYHO — ¢ CaHBIH
Komyn, a—c>b+c—c Hbel anabe3, 6. a. a—c>b. @

@ 3-Teopema. Jzepoe dapadapcvi3ObIKmvll IKU OOy OKULOWL Oup ow
canza keboumynco, anoa dapadapcylzovik dencucu 0320pooim. Izepoe
oapadapcel30bIKmulH IKU 00y2y OKWiows Oup mepc canea Keooumyice,
anoa 0apadapcwi30blK Oencucu Kapama-KapuiblCoblHa 0320pom.

O 1) a>b xana ¢>0 0GoncyH. ac>bc >KEHIUTUH NATUIIEHOU3.

Hlapt Goronwa a—b>0 xana c¢>0. Omonayktan (a—b)c>0, 6. a.
ac—bc>0. Jlemex, ac>bc.

2) a>b xana ¢<0 OoncyH. ac<bc >KEHIUTUH NATUIIAECHOU3.

Hlapt 60ronua a—b>0 xana c<0. Omonnykran (a—b)c<0, 6. a. ac—bc<0.
Jlemek, ac<bc. @

1 .
Mucansl, §<0,21 0apabapChI3ABITHIHBIH KU 06JYTYH 3 Ko KeOeuTym,

% < 0,631y anabwI3, % < 0,21 OGapabapchI3ABITBIHBIH 3KH 06JNyrYH —4Ke

. 4
KeOeuTyn 60Jco —§> —0,84 OapabapchI3abITBIH a1a0bI3.
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1 .
Orepne c#0 Oonco, anga ¢ xaHa — caHmap Oupaeit Oenrure 33 OOMyIIyH
C

o 1 o
Oenrunedt kerebu3. ¢ ra OeJIYyHY — re Ke0eWTyy MEHEeH ajMamThipyyra
C

oonr OHIAYKTaH, 3-TeopeMa;[aH TOMOHKY TAaCTBIK KCJIWII YbITarT.

@ Harblitka. Jcepoe oapadapcwiz0vikmuvin IKu 0onyey oKuwiowt oup
OH canza 06nyHCO, aHoa dapadapcvi3oviK denzucu 0320poeiim. Izepoe
0apaoapcwi30blKmuln IKU 0Oy OKUWIOWL Oup mepc canza 00JayHCO,
anoa 0apaoapcyl30blK Oencucu Kapama-KapuiviCblHa 0320Pom.

Mucansr, 0,99<1 OGapabapchI3ABITBIHBIH dKH OOJYTYH 3 ke  Oeuym,

0,33 <% au anabsiz, 0,99<1 GapaGapchI3ABITBIHBIH KU 06ayryH —9 ra Genyn

1
oomco —0,11> —y aa0obI3.
I-maceusie. Drepue a>b 0onco, anna —a<—b OGoOIyHIyH Hanuiie.

/\ a>b GapabapchI3BIIbIHBIH 3K OemyryH —l Tepc caHra keGeiTy,
—a<-b HBI ana0bI3.
Mucansl, 1,9<2,01 Gapabapcei3asireinan —1,9>-2,01 6apabapcChi3abIThl

kenun ysiratr, 0,63 < % 0apabapChI3ABITBIHAH —(), 63 < _3 0apabapChI3abIThI
5

KEITUI YbITar.
2-maceJie. Orepae a xaHa b — oH canaap kaHa a>b 6onco, aHaa é<%
OonmymIyH manmuije.
/\ b<a GapaGapChI3IbITEIHBIH KK OONYIYH ab OH caHra Oy, %<%

Oapabapchi3IbITBIH aJ1a0bI3. A

bapabapceiasikTapasiH Oyn maparpadTa KapairaH Oapablk KacHeTTepH >
(uon) Oenrmiyy OapabapcChI3ObIK YUYH NANWIICHTEHUH OeNruiei KeTeOus.

Anap < (kuumHe) Oenrunyy Oapabapchi3IbIKTap YUYH Jla Kydy YyIIyHIan
TaJTAII/ICHET.




Konyzyynep

184. TemMeHKY TacTBIKTapIbl IaJHIIJIE:
1) srepae a—2<b xana b<(0 Ooico, anga a—2 — Tepc CaH;
2) srepae a*—5>a xaHa a>1 Oonco, anma a*—5>1.
185. Drepne:
1)a>b xana b > 1; 2)a <bxana b < -2,
3)a—1<bxana b < —1; 4)ya+1>bxana b>1
Oonco, aHma a oH caH 60mo0y xe Tepc caH 00m00y?
186. —2<4 GapabapchI3AbITBIHBIH KU O6nyryHe: 1) 5; 2) —7 caHbIH KOIIYYHYH
HATBIMKACHIHIA AJIBIHTAH 0apabapChI3ABIKTHI HKa3.
187. 2a+3b>a—2b GapabapChI3ABITBIHBIH KU OenyryHe: 1) 2b; 2) —a canmabl
KOIIYYHYH HaTBI)KAaChIHAA albIHTaH 0apabapChI3ABIKTHI JKas3.
188. 3>1 GapabapchI3ABITBIHEIH KU O6yryHoH: 1) 1; 2) —5 caHbIH KeMUTYYHYH
HATBIKACHIHIA AJIBIHTaH 0apabapChI3IBIKTHI JKas3.
189. a—2b<3a+b GapabGapchI3AbITbIHBIH KU OenyryHeH: 1) a; 2) b canmsl
KEMHUTYYHYH HaTbIi>KachblH/a aJiblHTaH 0apaOapChI3IBIKTBI  Ka3.
190. a<b 6oncyn. TeMeHKY CaHIAapIbl CAIBIIITHIP:
1) a+ x xana b+ x; 2)a—5 xaHa b—5.
3) 13 xana 14-cypetTtepae canayy 6apadapChI3IbIKTBIH KaHIai KaCHETTEPH
TYIOHTYJITAHBIH aMT.
a c>0 c>0 0) c<0 c<0
J > 1 1 >
13-cypeor. b b+c a a+c b+c b atc a
¢ ac / bc
14-cypeor.
a o
bepunren GapabapcChI3ABIKTHIH 9K OOIYTYH KOPCOTYITOH CaHTa KOOOUT
(191-192):
191. 1) 3,35<4,5 T 4xe; 2) 3,8>2,4 1y 5 Ke;
> 2 : 37 mm—
3) 373 o1 — 12 re; 4) ;<3 HH 16 ra.
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192. 1)2a>1 ™ (,5 Ke; 2)4a<—1m 0,25ke;

3)—4a < —3 TY (0.25Ke; 4)—2a>—4 ry —0,5xe.
bepunren 6apabapChI3IBIKTBIH KM OOMYTYH KOPCOTYITOH caHra Oei
(193-194):
193. 1) —2<5 11 2 ¢, 2) 45>—10 mu 5 xe;
3) =25>-30 oy —5 ke; 4) —20<—12 v —4 X8.
194. 1) 1,2a<4,8 mu 1,2 re; 2) 2,3a<—4,6 am 2,3 Ke;
N N S JOO
3) —3X<—gm 3 Te 4) JX>3 Mo xe.

13-§. BAPABAPCBI3/IbIKTAP/IbI KOHIY_Y )KéHA KOBOUTYY

Typayy macenenepau usirapyyna keOyHece OapaOapChI3bIKTapbl KOLITYY
xe keOeuTyyre, 0. a. OapabapcChI3ABIKTApABIH COJ JKaHa OH OOTyKTepyH
Oamka-0amrka komryy ke Ke0eWTyyre Tyypa keneT. MbIiHIal yuypriapaa KIdzie
0apabapChI3IBIKTap MYYOJION KOUIYIYT K& KOOOWUTYIYI KaTat, ACUNIIET.

Mucansl, srepie caskatybl OupuHUM KYHY 20 KM JeH KeOypeek, SKUHUH
KyHY Oosico 25 KM JeH KeOYpeek Kol KypreH 00ico, aHga ajl KW KYHAYH
nauHae 45 KM JeH KeOypeeK ool Kypay, Aem aiTyyra OoJoT.

Kyny ymynpaii, srepne TUK OypuTyKTyH Y3yHY 13 cM 1eH a3, Tyypachl
5 cM geH a3 0oJyico, aHaa OIION THK OypUTYKTYH asHTBI 65 cM’ JeH a3, Jem
aiityyra 0oJIOT.

Bbyn Mucangapna 6apabapcul30bikmapobl KOULYy HeaHa KeOoOUmyy HCOHYHOOY
MOMOHKY meopemandap KOIJOHYILY.

@ I-reopema. bBupoein denzunyy oOapadapculzovikmapost Kouiyyoa
Kyo0y ouwion Oencunyy oapaodapcwl3ovlk anvinam: jzepoe a>b scana
c>d oonco, anoa a+c>b+d oonom.

O [apt 6otonua a—b>0 xana c—d>0. TemeHKY aiibIpMaHbl Kapan Kepeoys3:

(a+c)—(b+d)y=a+c—b—d=(a—b)+(c—d).




On canmapabpiH cymMMachl oH OonroHmaykTaH, (a+c)—(b+d)>0, 6. a.
at+c>b+d @

Mucannap:
1),3>25 ) ,12<13 3) ,4.8>23
5>4 -3<-2 -1,2>-1,3
8>6,5 -1,8<-0,7 3,6>1
(D 2-teopema. Con acana ow 6eaykmepy on 6onzon Oupoeii

Oencunyy oapadapcui30bikmaposl KOOOUMYYHYH HAMBLUNCACHIHOA
Kyoy owion oOenzunyy oapadapcwi3ovik anvinam: eepoe a>b, c>d
sycana a, b, ¢, d — on canoap oonco, anoa ac>bd 6onom.

O AjipipManbl Kapan kepeoys:
ac—bd =ac—bc+bc—bd =c(a—b)+b(c—d).

[Iapr 6otonua a —b>0,c—d >0,b>0,c>0. Omonaykran c(a—b)+
+b(c—d)>0, 6. a. ac—bd>0, meiagan ac>bd @

Mucannap:
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

I-maceuse. Orepae a, b — oH caHgap xaHa a>b 0oico, anaa a*>b* 60IOT.

/A a>b 6GapaGapchI3IBITEIH ©3YH-03YHO KOOOHTYI, TOMOHKYHY ana0bi3:
a>b. A

Viryra okmom, a, b — OH caHAap xaHa a>b 0onco, aHga Kaanaranman
HATYpaJJIBIK 7 YIYH a">b" SKEHIUTUH NalUIIeere OOJOT.

Mucanbi, 5>3 0Gapabapcei3abirbinan 5°>3°, 57>37 criskryy Oapabapchis-
ABIKTAp KEJIHI YbITar.

2-maceJsie. Yu OypuTyKTyH MUMHJIE KAaTKaH KaajaraHjaail 4eKUTTEH aHbIH
YOKyJTapbhlHa YeWHWH OONTOH apajbIKTapAbIH CyMMAachl OINON Y4 OypuYTYKTYH
XKapbIM MEPUMETPUHEH YOH SKEHIUTUH TaIUIIC.

/\ 15-cyperty Kkapam kepeGys. x, y, z — ABC yu Gypuryrynys uakm O
YeKUTHHEH aHBIH YOKYyJapbhlHA YEHWH OOJITOH apajibIKTap OOJICYH.

AOB, AOC, BOC y4 OypuTyKTapblHaH Y4 OypuUTYKTyH JKH IKArbIHbIH
CyMMachl JKOHYHAOry Teopema OoroHYa:
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xX+y>c, 4

x+z>b, /
C

y+z>a. C

15-cypeor.

byn GapaGapce3aplkTapasl Mydesemn Komym, 2x+2y+2z>a+b+c HBI
a7a0bI3, MBIHJIAH
a+b+c
2

xX+y+z> A

Koenyezyynop

195. (Oo3ekn.) TyypaOsr:
1) srepae x>7 xaHa y>4 Gomuco, anga x+y>11;
2) arepae x>35 xaHa y>8 6omco, anma xy<40;
3) arepae x<-7 xana y<7 Oonco, anma x+y<0;
4) srepme x<2 xanHa y<5 Gozco, anma xy<10?

196. bapaGapchI3abIKTapIbl KOLI:
1) 5>-8 xana 8>5; 2) —8<2 xana 3<S5;
3) 3x+y<2x+1 xana 3y—2x<14-2a;
4) 3x*+2y>4a-2 xana 5y—3x*>3-4a.

197. bapabapchI3abIKTapapl KOOOUT:
1) 2§>1§ Kama 12>6; 2) 6%<9§ Kara 4<6;
3) x—2>1 xaHa x+2>4, 4) 4<2x+1 xanma 3<2x—1.

198. Drepne a>2 xana b>5 0Gonco, aHma

1) 3a +2b > 16; 2)ab—1>09; 3)a’ +b° > 29;
4)a’ + b’ >133; 5)(a +b)* >35; 6) (a + b)’ > 340;
7)2a+3b>19; 8) 6ab — 5> 55; 9) ab(a + b) > 70

OoNymIyH manmuie.
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199. Yu OypuTyKTYH >XKaKkTapsl, THewWenyy Typae, 73 cM, 1 M 15 cm xaHa
Im 11 cm neH a3. AHBIH nepuMeTpu 3 M JEH a3 HKEHIUTUH JaIUIe.

200. 4 >xanmel genTep jkKaHa 8 UYOHTOK JEMTEpP CaThIl albIHABL. Kasmbl
nentepauH Hapkel 200 cympaH a3, 4eHTOK jaentepauku Ooico 150
cymaan a3. bapaeik cymma 2000 cympaH a3 SKEHIUTHH KOPCOT.

201. Tuk OypdTyKTyH OWp >karbl 7 CM JIeH y3YyH, SKMHYH Karbl OMpUHYMCHHEH
3 ace y3yH. Tuk OypuTyKTYH TepuMeTpu 56 CM JIeH Y3yH SKEeHIUTHH
JaJuije.

202. Tux OypuTyk (opMachlHAArkl TalaaHbIH y3yHY TyypachblHaH 5 3ce y3yH,
Tyypacsl 0070 4 M jieH y3yH. AHBIH asHTBI 80 M? IeH YOHIYT'YH Jajuiiie.

203. Tuk OypdTyKk WUMHE KATKaH KaaJlaraHjail YeKUTHHEH aHBIH YOKYJIapbIHA
4eiH OOJITOH apajbIKTapJblH CYMMAChl OIION THK OYpPUYTYKTYH >KapbiM
NepUMETPUHEH YOH OJKEHAWUTUH Jaluije.

AHbIK dcana amvlk Imec oapadapcwvizovikmap. > (40H) kaHa < (KAYHMHE)
Oenrmnyy Oapabapchi3abIkTapra anvlk Oapabapcevizdvikmap nennnetr. Mucaisl,
% > %, % <l,a>b,c<d — anvix 6apabapcuvi30vikmap.

Anvik bapabapcwizobikmapovin > kaHa < Oelruiepu MeHeH Oup karapia >
(uoH xe Oapabap) sxaHa < (km4uHMHE ke Oapabap) Oenrunyy 6apadapchI3AbIKTapIaH
Ja TaiganaHpuiaT. AJlapra auslk amec 0apabapcwiz0blkmap JEUnIIeT.

a<b Gapabapce3apITel a<b ke a=b d>keHAWTHH, 0. a. @ CaHbl b TaH YOH
OMECTHTHH OWJITUPET.

Mmucanbl, srepae camMon&TTOry OpyHIapAasiH caHbl 134 Oosco, aHga a
KYPryHUYHYH canbl 134 TeH a3 e ara Oapabap Oomymry MyMKYH. AHIa a <
134 cpIkTyy >xa3puiar.

Viryra oxmomr, a>b 6apabapchi3IbITel a CaHbl b 1aH YOH ke ara OGapabap
OKEHIUTWH, 0. a. g caHbl b JaH KUYWHE dMECTUTUH OWIITUpET.

> Oenrucu xe < OeNrucH KaThIIIKaH OapabapChI3ABIKTApra aHblK dMec
bapabapcuizovikmap newwner. Mucansl, 18>12, 11<12, 7>7, 4<4, a>b,
¢ <d — anbIk 3Mec OapabapChI3BIKTap.

AnbIK Oapabapce3abIkTapapiH 12—13-§ Tapma TyroHTYy/ITaH OapIblk KacueTTepr
aHBIK AMeC OapabapcChI3IBIKTap YUYVH JIa OPYH/YY. Jrep/ie aHblK 0apabapChI3IbIKTap
YUYH > kaHa < Oenruiep Kapama-Kapiibl Oeiruiep Jen 3CenTesice, aHblK 3Mec
OapabapchI3IBIKTAp YUIYH > jkaHa < OeNTUIepU Kapama-KapIiibl OeNTHiIep CenTeNeT.
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Mucanel, 12-§ Tarel 2-reopemaHbl aHBIK dMec Oapabapchi3IbIKTap YUYH
MHUHTHUI TYIOHTYyTa 00JI0T: 3repiae a>b 6oico, aHaa KaajgaraHjaail ¢ caHbl YUyH
a+c>b+c 60notr. UbiHABITHIHAA J1a, a>b OONroH ydyp Y4yH Oya Teopema
12-§ Ta manunnenreH, a=»b y4uyH Oonco Oya TacTelk OapaOapIbIKTHIH Ou3re
Oenruiyy OOJNrOH KacHETUH TYIOHTAT.

Macene. Kaanmarannmait a ana b nap yuyH

a’ +b*>2ab (1)
0apabapChI3BITBIHBIH TYypa SKCHIUTHH JTallHIjIe.
A @+b>-2ab aibIpMa KaajaraHiaad a kaHa b jap y4yH HeJJeH KHYHMHE

IMECTUTUH panuiaeiions. UbHAbITBIHIA na, a’ +b° —2ab= (a —b)2 >0.
Hemex, (1) Gapabapch3ablk a kaHa b JapAblH Kaanaraniaidi MaaHWJIEpUHIE
Tyypa OOJIOT, OIIOHY MeHeH Oupre Oapabapiabik Oenrucu a=b 0GOATOHIO TaHa

OpyHAYY.
Keonyeyyneop

204. n CaHJIbIH 6apa6apCBI3I[BIKTBI KaHaaTTaHJAbIPpTaH 5H YO0H 6YTYH MAaaHWCHH Tall:
Hn<-2; 2)n<3; I)n<4; 4)n<-5;
5 n<0,2; On<—03  Tn<-—m 8 n<m.

205. n cannpiH OapabapchI3NBIKTHl KaHAaTTAHIBIPraH 3H KHYKMHE OYTYH
MaaHHCHH Tal:

Hn>-3; 2)n>6; 3)yn>—6; 4)yn>—4;
S)yn>—4,21; 6)n>3,24, N n>n—1,; yn>—n+l.

206. x canmpiH 0apabapChI3IbIKTEI KaHAATTAHABIPTaH dH YOH OYTYH MAaHWCHH Tall:
X X X X
2 < <9 — < : =<
DDI<E 2 a3 E<314 4 I<ols

207. bapabapchi3iblk OenruiiepuHeH MaiaanaHbll, a3
1) byryn ®eprana epeenysne (¢ °C) temneparypa 20°C TaH %oropy 3Mec.
2) Cyy 5 M geH a3 60100roH (4 M) OMHMKTUKKE KOTOPYJIY.
3) Hopmanayy OackiMaarsl cyyHyH cytok abamaarsl (1 °C) Temreparypacsl
0°C Tan a3 smec; 100 °C TaH 4oH ’Mec.
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4) Hlaapaa aBTOMOOMIIb TPAHCIIOPTYHYH (V KM/caar) KbIHMbLI bUIJAMIBITBI
70 kM/caaT TaH YOH 3MEC.

208. a<b GoncyH. bapabapcei3aplk TyypaObl:
Da—-3<b-3; 2)5a < 5b; a+2,5<b+2,5
4Yya—4>b—4 5)a—4<b+1; 6)a—3,1<bh+0,1?

209. a>b GoncyH. bapabapcr3aplk TyypaObl:

; — _2h- b
1) —2a>—2b; 2) —3a<-3b; 3) 2 42

14- §. CAHAYY BAPABAPCBI3ABIKTAPIBI JAPAJKATA KOTOPYY

11-§ Ta con xana oH Oenmykrepy oH OonroH Oupmaei OGenrunyy Gapabapchi3-
TBIKTAp MYYesen KeOeUTYIreHIe Oomoyi Oenrmiyy 0apadapChi3abIK aTBIHBIIIBT
KOPCOTYJTOH 3IIe.

@ Mpbinaan, srepae a>b>0 kaHa n HATypPaJAbIK caH 00J1C0, aHIA

a">b" Gomymy KeJIMI YbIrar.

O Ilapr Gotorua a>0, b>0. n Gupaeit a>b GapaGapPCHI3IBITBIH MYUOTIOI
kebeiiTym, ama6e: a'>b". @

5
3
1-macene. (0,43)° xana (7) CaHJaPbIH CaJBIIITHIP.

A 0,001 re yeWnH aHBIKTBIK MEHEH %z0,428 OOJITOHTYKTaH O,43>;

s
3
60710T. OMOHTyKTaH (0,43)° >(7) A

@ Con xaHa oH OesyKTepy oH 00JITOH OapabapChI3ABIKTHI KaaiaraHmaan
palMoHANYy Japaxkara KeTepyyre OOJOT:

arepae a>b>0, r>0 Gomnco, aHga
a>b" 0onor; (1)
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@ arepae a>b>0, r<0 Gomnco, anma
a<b (2)

0O0JIOT.

l-kacueTuH AamuIAeous.
1 .
O Anerenne (1) KaCHETUHUH 7 = - OOJITOHZIO TYYpaJbITbIH, aHAaH KUHUH

00JICO JKaNIBl y4yp Y4YYH, 7 = % OONTOHIO TYYpalibIThIH JANUIICHONS.

1
a) Aulcak, r=- OoyicyH, MBIHAA n—OWpAEH YOH HATypalablK caH, a>0,

1 1
b>0. Iapt 6oroHua a>b. a” >b" SKEHAUTHH NATUINO6 KEepeK. DIecTeTeNH,

1
Oy1 Tyypa smMec, 0. a. a" <b

1
n

OoncyH. AnHpna Oyn ©apabapcChI3IbIKTHI

n HaTypalJbIK Japaxara KeTepyn, a<bHbl amade3, Oym 6onco a>b mapTka
1 1

kapuibl. Jlemex, a > b > 0 neH a” >b" SKEHIUTW KEJIUN YbIrar.

m
0) Aucak, = —- OOICYH, MBIHIA m KaHa n — HATypPAIIbIK caHjiap. AHJa
1 1
a>b>0 wapTelHaH, JaTWIACTeHNON3 O0r0HYa a” > b" SKeHJWTH KEJIWI YbITaT.

Bbyn Gapabapchl3ObIKThl 71 HATYypalbIK Japaxkara KeTepyl, analbi3:

(L) (b)) 6 a aF 557 @

an

2
7

2 3 3 5
Mucansi, 57 >37, autkenu 5>3; 2% <4%, antkenn 2<4; V77 >/6°

aHTKeHU 7> 6.
Omu (2) KacUeTUH MaTuIaenouns.

Orepue <0 OGonco, anga —r >0 6omot. (1) kacuer OoroHua a>b >0
HIAPTBIHAH @ > b SKEHJMIH KeIun ubiraT. bya 0apabapChI3IBIKTBIH SKH
GomyryH OH a’b’ caHbiHa KeGeiftym, b > & ou anabes, 6. a. a < i, @

Mucansr, (0,7)* < (0,6)3, antkenn 0,7 > 0,6; 1376 > 5% anrkenn 13 <

15; Y87 <77, anrremn 8 > 7.
[

6— Aunre0Opa, 8- Kkiacc yayH
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XKoropky maremaruka Kypcynaa (1) xacuer kaanaraHmail OH » YBIHBITHI
caH Y4YyH, (2) kacueT 00JicO KaajaraHmai TepC 7 YBIHBITHI CaH Y4IYH Tyypa
SKEHANUTH AajuijieHeT. Mucaisl,

V2 V2 -3 -3
8 7 8 7. 7 6 76
(5) >(§) , AHTKEHU §>§, (8) <(7) , AHTKEHU ¢ > 7

Anbik GapabapchI3AbIKTapabl (> ke < Oenrmnyy) Aapaxara KeTOpYYHYH
KapajraH KacMeTTepu aHBIK dMec Oapalapchi3abIKTap (> ke < OeNruiayy) y4yH
na Tyypa OosymryH Oenruiel keredus.

OwenTun, seepoe 6apabapcvi30blkmoit 9KuU 661y2y oy 60Jco, aHOa
amvl Oy dapajdicaza KomepeoHoe 6apadapcwi30biK beleucu cakmanam,
an smu mepc oapaxcaza Kemepzonoe 001co 6apadbapcul30vik beneucu
Kapama-KapuvlCblHa 6326pPOm.

AnbpIK Oapabapchi3ABIKTap YYYH > JKaHa < O€NTHIepH, aHBIK 5MecC
OapabapchI3AbIKTap YUYH 00JICO > kaHa < OeNTuiepu Kapama-KapIibl Oenruiep
OonmymyH 3CKepTe KeTeOus.

2-macesie. CaHIapIbl CaJbIIITHIP:
2L 1

1) (1_7) 3 xaHa (ﬁ) 3:2) (é

18 17 7

V2
) xana (0,86)7

17 18 17 18
A1) ﬁ<1 KaHa ﬁ>1 OOJITOH/IYKTaH <7 00JI0T.

byn 6apabapchi3abIKThI TEPC (—%) Jlapakara KeTepyTl, ajialbI3: (i—;) 3> (%) >

2) JlapakanapaslH HETU3IEPHH CATBIIITHIPAOBI3. g =0,857... OONroOHIyKTaH

g< 0,86 0om0T. byn 6apabapchI3ABIKTEI OH V2 Jlapakara KeTepyn, TOMOHKYHY

aIra0bI3:
V2
(g) <0.862. A

3-macesne. Tenmemenu usirap: 10 = 1.

A x = 0 canbl Oynl TCHIEMEHUH TaMbIpbl O0oioT, anTkeHu 10° = 1. Bamika
TaMbIpJapbl KOKTYTYH KepceTe0y3.
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bepunren tennemenu 10° = 1* kepyHYUIYHIO Ka3a0bI3.

Orepne x >0 6omnco, anga 10° > 1* xana, 1eMek, TeHIAEME OH TaMbIpiapra
93 3Mec.

Orepae x<0 Gomnco, anma 10° < 1* xaHa, 1eMeK, TEHIEME TepPC TaMbIpiapra
33 3MecC.

Omentun, x = 0 6epwiren 10° = 1 TeHAEMEHUH KaJITbl3 TAMBIPBI YKEH. A

Ymyra okmom, a'=1 (a>0, a#1) tenneme xanrsi3 x=0 TaMmbIpra 33
Oonmymy manunneHeT. MbIHIaH,

a=a (3)

Oapabapabik x=) OONTOHIO raHa Tyypa OONyIIy KeluMn 4birat, MbiHAa a>0, a#1.

O (3) G6apabapabIkThl a” ke ke0euTym, a* =1 nu anabbi3, MBIHAAH X = ). O
4-macesie. 3*'=9 TeHIEMECHHU YbITap.

A 321 =32 yvpmgan 2x — 1 =2, x = 1,5. A

a* = b tennemeHu kapam kepeOy3, meiHma a > 0, a # 1, b > 0.

Byn Temmeme Xanrel3 X, TaMbIpra 33 SKCHIMIMH JIaIHII06re OOJOT.
X, canviha a neaus Ootwonua b canvinvin noeapugmu Odetunem ocana log b
colakmyy Geneunenem. Mucanel, 3* = 9 TeHIEMEHUH TaMBIpbl 2 CaHbl 0OJOT,

0. a. log,9 = 2. Kyny ymynnai, log,16 = 4, antkenn 2* = 16, logséz—l,

-3
1
aHTKeHH 5 ' = %;; log; 27 = —3,anTKeHN [g] =27.
3

b canpabiH 10 Herm3u 6oroHYA JoTapuMHUHE OHOVK J02apugdm NEHUIET KaHa
lgb ceisxryy Genrunener. Mucanel, 1g100=2, antkenn 10*=100; 1g0,001=-3,
aatkenn 102 = 0,001.

Konyzyynep

210. (Oozexn). Cangapabl CaJlbILITHIP:

1 1 4 4
1) 23 sxama 33;| 2)5 3 xama 3 3; | 3) 5% ana 77 4)21_ﬁ xama 31772,
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211.

212,

213.

214.

215.

216.

217.

84

Canpgapasl CabIITHIP:

1

1
1) (0,88)6 xana (1—61)6;

3
3) (4,09)" xana (

Tennemenepan ybirap:
1
1) 62 =6,
4) 2¥71=32;

Canpapasl CaJbILTHIP:

D=2 mama 317 ol mam Jiioil

)%

Tennemenu upirap (214-216):

1) 3 = 27;
3 9 3,

2x-5
1) (l) — 35)(78;

4) %x-i [l]x 7,5;

1) (%)M] =(3V3)";

3) 93x+4\/— 27x 1
Dcernre:
1) log,49;

1
4) log,57;

2) 35 = 1

3) =710,
1 4x-3 ’
6) (g) _s.

1
2(3)*
5
: (4]
2) 3*=27;
5) 42=1;

b
4) 273" _g1=0.

1 x—4
3

5) ( 1 )x—“:zw;

2) 249 :(

4

2 (2) = (¢

2

_ A3x-2

8
V@

2) log,64;

1
5) log,=.

2x
|

2.

3) 8X4x+13 —

6) 3x . 9x71 —

3) log.4;

1.
16°
1

27°




218. TennemeHu ysirap:

1 3x+3 2
1) 751=49; 2) (02)*=0,04:  3) %) 3",
5y_7 12x 12x—3
93T =3 s ap0mr 6 (3] =6
15-§. BUP BEJITHCHU3IYY BAPABAPCBHI3IBIKTAP

I-macesie. DKW maapaaH Oup yOakeITTa OMPU-OMpPHUH Kapah KU TOE3[T
Oupneit TYpyKTyy BUIAaMIBIK MEHEH jkeHeny. KeiiMbun OamrtanranmaH 2 caar
OTYIl ajap OTKeH apaibIKTapabiH cymmachkl 200 kM JeH a3 00J00CTyry ydyH
noe3iep KaHaal bUITaMIIBIK MEHEH apakeTTEHYYre THHHII?

CaarpiHa X KM — T0€3//Iep KbIMMBIIBIHBIH U3/ICITCH BUIIAMJIBITBI OOJICYH.
DKH caaTTa Moe3afaepaAcH ap Oupu 2x KHIOMETP XKOJ KYPOT. MaceneHUH MapThl
0OIOHYA TMOE3AMEPMH 2 caaTTa ©TKOH apajbIKTapbiHBIH cymMmachl 200 kM JeH
a3 001000ro THUHMIIL:

2x +2x > 200.

Mpeagan 4x > 200, x > 50.
KooOy: ap Oup moe3amuH KeIMMBUT bUTAaMIBITEL S0 KM/caaT Tan a3 601060010
TUHHAIILI.
4x > 200 GapabapchI3abITBIHIA X TAMIAChl MEHEH OCITMCU3 CaH OCITHIICH-
reH. byn oup 6eneucuzoyy ceizvikmyy 6apabapceizovikka mucan OO0IOT.
Temenxy
ax>b,ax<b,ax>b,ax<b

Oapabapce3apIkTapra Oup OSNTUCU3YY CHI3BIKTYY OapabapChI3/IbIKTap NEHUIIET,
MBIHAA a kaHa b — OepwireH canpap, x 0oyco Oenrucus.
KemnrtereH, mucansl,

43-x)>5+2x, 22

, l—%<3(x—|—4)

CBISIKTyynap Oup OeNrHCU3AYY CHI3BIKTYY OapalbapChI3AbIKKa KEITHPHUIIET.
bapabapchi3npik OeNrMCHHUH COJN JKaHa OH JKaKTapbIHIArkl TyIOHTMajapra
bapabapcei30blkmulH CON dHcana oK 0ONyKkmepy NeWnneT. AHBIH CON jKaHa OH
OenmykTepyHaery ap Oup KOUIyIyyuyra 0apabapcui30blkmvlH My4yocy JEHHIIET.
L 85




Mucanbl, 2x—5>4+3x 0apabapcei3apIreiaaa 2x—5 — con  06NyK,
4+3x—oH Oenyk, 2x, —5, 4 xaHa 3x — 0apaOapChI3ABITBIHBIH MYUY6JIOPY.

DOrepae Macenene ansiHTaH 2x+2x>200 OapabapceiasireiHa x =50, x=51,
x=60Tbl KOMCOK, aHJa Tyypa caHayy OapaOapChI3IbIKTap ajbIHAT:

2-50+2-50>200; 2-514-2-51>200;
2-6042-60 > 200.

50, 51, 60 TbmH ap Ooupune 2x+2x>200 6apadapChI3AbITBIHBIH YbITapbUIbILIBI JCHUIIET.

@ Bup 6eneucuzoyy dapabdapcovizovikmein usleapvliaviudbl oen, 6encucu30uH
amvl myypa camoyy 6apadapcui30blkka ailaHobpeaH MAAHUCUHe atmuliam.
Bapabapcvizovikmoel uvicapyy anvin 0apOowblK UbledpbliblUmAapblH

maobyy e anapoblH HCOKMY2YH AHbIKMOO 0e2eHou Ounoupem.

bapabapchI3bIkTarel OeNrucu3 caH KaajaraHaai TaMra MEHEH OeTHIICHHUIITH
MYMKYH. Mwucaisl, TOMOHKY

3(y—=5<24-y), 2—124(+3), 5—§>§—4

Oapabapchi3abIKTapaa Oenrucusiep, THemenyy Typae, y, m, Z Tamraaapsl MEHEeH
OeJITUIICHTEH.

bapabapchei3apikTap/ipl dblrapyyra Mucaiap KeiaTupeous.

2-macese. bapabapChI3IBIKTHl YbITap:

x+1>7-2x.

/A x caHpl GepuireH 6apaGapChI3IBIKTBIH YBITAPBUIBIIBI, 0. a. X CaHBI
x+1>7-2x ™1 Tyypa GapabapchI3iblKKa alJIaHIBIPAT, eI 3IecTeTeOus.

—2x MydeHy OapabapChI3ABIKTEIH OH OOJYI'YHOH coJ OeJyIrYHe aHbIH
OeNTMCHH Kapama-KaplIbIChIHA ©3TepTKOH Typae eTkepeOy3, 1 caHbiH 6oico
0apalapChI3IBIKTEIH OH O6nyryHe ,,— Oenrucu MeHeH oTKepelys.

Hartpliikana ToMOHKY

x+2x>7-1

Tyypa 0apabapChI3IbITbIH analbI3.
Byn Gapabapchi3IbIKTRIH 9KU OOJIYTYH/I® OKIIONI MYUY6JIepIy TEerepeKTeons:

3x>6.
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Omu 6apabapchi3ABIKTRIH KU 06NyryH 3 ke Oenym,
x>2

SOKEHJIUTUH Ta0aObI3.

OwmenTtun, x TH OepuireH 0apabapChI3ABIKTBIH UbITaPbUIBIIIBI, €T
9JCCTETUI, OM3 X>2 HU alJbIK. X THH 2 JIeH YOH KaajaraHja MaaHHUCH
0apabapChI3ABIKTBIH YBITAPBUIBIIIBL OOJTYITYHA WIIEHUM Maija KbUTyy Y4YYH
OapIbIK MUKUPAU TECKEPH TAPTUMTE KYPTY3YY >KETHIITYY.

Ancak, x>2 6oncyH. Tyypa canmyy Oapabapchi3AbIKTapblH KaCHETTEPUH
KOJIJION, y/aananl TOMOHKYJIepay analbi3:

3x>6,
x+t2x>T7-1,
xt1>7-2x.

Jlemek, 2 A€H YOH KaajaraHgail x caHbl OepuiareH 0apabapChI3IBIKTHIH
YBITaPBUIBIIIBI OOJIOT.
Kooly: x>2. A

bapabapchI3AbIKTBIH YbITaPBUIBIIIBIH JKa3raHaa TYIIYHAYPMOIepay KeITHPYY
mapt smec. Mucanbl, 1-MaceaeHnH YbIrapbUIBIIIBIH MUHTHI Ka3zyyra OOJoT:

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

OmenTtun, O0apabapChI3BIKTHI YbITapyyda aHBIH TOMOHKY Helus2u
KacuemmepuHeH TaWaadaHbLIaT:

@ l-xacuet. bapabapcvi30blKmblH Kaaaiazanoai My4oCcyH aHbIH
Oup 00ny2yHOH IKUHUU O0OONY2YyHO, OUWLOT MYUYOHYH 0encUCUH
Kapama-KapuivicolHa 6320PMKOH Myp0e OMKepyy20 06onom, MblHOA
bapaodapcui30vik 0enzucu 0320pooitm.

2-xacuet. bapabapcwizovikmuin IKu 0601y2yH HO120 Oapadap
@ 00100201 OKWow Oup canza Kedeumyy yce 001yy2o 06010m; 32epoe
oyn can oW 0601co, anoa Oapadapcwi30blKk Oenzucu 0320pooim,
32epoe Oyn can mepc 001co, anoa 6apadapcyI3ObIK denzucu Kapama-
KapuivicolHa 0320pom.
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byn kacuerrep Oepuiren OapabapcChI3AbIKTHI Oalllka, Kyay YLIyHJal
YpIrapbUIBIIIKA 33 0apabapchI3ibIK MEHEH aIMAIIThIPYy MYMKYHUYJIYTYH OeperT.

CoI3pIKkTYyy Oapabapchi3blKKa KEATHPHIUI JKaTKaH OWp OeNrucu3ayy
0apabapchI3IbIKTapAbl YbITAPYY YUYH:

1) Oenrucu3 KaTBIIIKAaH MY4YOJOPIY COJ Kakka, OENTHCH3 KaTbllINara
(opxuH) Myuenepmy 0o0ico OH kakka eTkepyy (l-kacuer);

2) okwol MY4Yelepay Terepekren, O0apadapChI3ABIKTBIH KU 06IyTryH
Oenrucw3nuH anabiHIarel kodddunuentke (arepae an Henre Gapadap 60160c0)
Oenyy (2-Kkacumer) Kepek.

3-macese. bapa®apchI3BIKTHI YbITap:
3(x-2)-4(x+1)<2(x-3)-2.

A bapabapchI3ABIKTEIH COJI JkKaHa OH OOJYKTOPYH XOHOKOWIemTYypeoys.
Kamraamapner aua0o13:

3Ix—6—-4x—4<2x—-6-2.

benrucusz xareimkaH Mydesnepay O0apabapChI3ABIKTBIH cOJ, Oenrucus
KaThIImnaran (3pKuH) Mydenepay 0o0ico oH OemyryHe amsin eTe0y3 (1-kacuer):

3x—4x—-2x<6+4-6-2.
Oxmrom My4esepay TerepeKkTernons:
—3x<2

’kaHa OapalapChI3ABITBIHBIH 3KKU 0enyryH —3 ke 0enely3 (2-kacuer):

x> -2
3

Kooly: x> —%. A
Byn 9bIrapeUTBIITEl KBICKa4a MHHTHIT jkazyyra OOJoT:
3(x—2)—4(x+1)<2(x-3)-2,
3x—6—4x—4<2x—6—-2,
—x—10<2x-38,
—3x <2,

x>—g
3
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2 o
X>—§ 6apa6apCBI3,Z[BIFBIH KaHaaTTaHABIPpraH X CaHAap XbIMHAI'bl CaH

2
OTYHIA woona MeHeH cypeTteneT (16-cyper). X=—3 "eKut Oyn moosara
THEIIENYY dMec, 16-cypeTTe anm ax meeepekue MEHEH, moosa 0OJNCO YKAHTBIK

CBI3bIKYAJap MEHEH OepuIIreH.

X CaHJapJIbIH, MUCANbI, X>2 6apabapChI3AbITbIH KaHAATTaHABIPTaH KbIHHATHI-
Ha JIa woona NeWnieT. x=2 YeKUTH OMION ILIoojara THeuenyy. 17-cyperre Oy
YEKUT Kapa mezepeKkye MEHEH CYPOTTOJTOH.

4-maceJie. bapabapchI3IBIKT YbITap:

x—=5 5x  x-3
— 1=
6 Ttz 2 3
/\ BapaGapchI3bIKTEIH KU GOnyryH 6 ra ke6eite6ys:

x—3

x—=5 5x
6~T—|—6-126-?—6- 3
(x—=5)4+6>15x—2(x—3).

16-cypeor.

17-cypeoT.
2

Kamraamapner agaObI3 KaHa OKIIONI MYYOJIOPAY TEeTepeKTeHOmns3:
xX—54+6>15x—2x+6,

x+1>13x+6,
MBIH/IaH

_12x>5, xg—%. A

byn GapaGapChI3ABIKTBIH YBITAPBUIBIIITAPEl KBIKHATH, 0. a. X < ——
caHzap XbliHarel 18-cyperTe OepuireH.

W -

18-cyper.




Kapanran mucannapaa 6apabapchI3abIKTap )KOHOKOMIOIITYPYITOHIOH KHHUH
Oenrucu3nuH anabHAArbl Kod(GUIMEeHT Henre Oapabap OOJOOTOH CHI3BIKTYY
OapabapchbI3IbIKKa KeNTUPWIIH. AWpeIM yuyprapaa Oya kodduiueHT Henre
Oapabap Ooiylry MyMKYH.

Virynaait 6apabapchi3aplkTapra Mucangap KeaTupeous.

S5-maceqe. bapabapchI3IbIKTEI YbITap:
2(x+1)+5>3—-(1-2x).
/\ BapabapCHI3IBIKTHIH JKH OONYTYH KOHOKeHTemTypeoys:
2x+24+5>3—-1+42x,

2x+7>2+2x,

MBIH/IaH
2x—2x>2-17,

0-x>-5.
AXBIpKBI 0apabapchI3IbIK X THH KaajlaraHJIai MaaHWCWHJC Tyypa, aHTKCHH

aHBIH coJ OeNyry kaajaraHjpail x Te Hesre Oapabap skana 0>-5. Jlemek, x
THH Kaalaranjaai MaaHucu OepuireH 6apabdapChi3IbIKTHIH YBITaPbLIBIIIBI 0OTOT.

XKooOy: x — xaamaranjai cas. A

6-macese. bapabapchI3bIKTEI YbITap:
32—x)—2>5—-3x.

/A BapabapchI3EIKTEIH COM GONYTYH KOHOKOMIOMTYpoOys3:

6—3x—2>5—13x,

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

AKBIpKBI 0apabapChI3IbIK YbITAPBUIBIIIKA 39 3MEC, aHTKEHH aHbIH COJI 0OTyTY
X THH Kaajaranjgail MaaHucuHjae Heire Oapabap »xkana 0>1 OGapabapchI3abIk
Tyypa smec. Jlemek, Oepunren 06apabapChI3bIK YBITAPBUIBIIIKA 39 3MEC.

/Koo0y: dplrappuIBIITAPBI KOK. A
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Konyzyynop

219. TacTeiKTBI OapabapchI3AbIK KOPYHYIIYHIO Ka3:
1) x xana 17 canmapblHBIH CyMMachl 18 JieH YOH;
2) 13 »xaHa x caHJapbIHBIH albIpMachl 2 JIeH KUYWHE;
3) 17 xana x caHgapblHBIH KOOOUTYHIYCY 3 TOH KHUYMHE IMEC;
4) x xaHa —3 caHaapbl CyMMAacCbhIHbIH SKWJIEHT€HU 2 JIEH YOH SMEC;
5) x »xaHa 3 caHIaphl CyMMAcChIHBIH KapBIMBI ajlapAblH KOOOUTYHIYCYHOH
YOH dMEC;
6) x )xaHa —4 caHgapbl K6OOUTYHIYCYHYH SKWJICHTCHH allapblH aibIpMa-
ChbIHAH KHYMHE SMeEC.

1 N
220. 10, 7, 0, ~1 cannapeiHaH KaichLIapbl 6apabapChI3BIKTEIH YbITapbUTBILIBI

0oJ10T:
1
1) 3x+4>2; 2) 3x+4<x; 3) Ex—3>§1—x;
4 3-x>ox 5) 0,8x+5>7; 6) 0,2x—4<—27
221. y THH KaHJai MaaHuJepuHae 0apabapchi3IbIK Tyypa OOJOT:
1) —2y>0; 2) =3y <0; 3) y*+1>0;

4) 2y" +3<0; 5 (y=1P<0;  6) (¥+2)>0?
222. 19-cypette y=kx+b CHI3BIKTYY (GYHKIMACBIHBIH Tpaduru OepuireH.
1) x>0 2) x<0; y

3) x>-5; 4) x<-5 2| _~
OOJNTOHIO y KaHIal MaaHWIEepaH KaObu1 /
AITBIIBIH 0apadapChI3/BIK apPKBUTYY Ka3. -

223. 20-cyperte y=kx+b CBHI3BIKTYYy (QYHK-
UUSHBIH Tpaduru OepuiireH. X THH
KaHJIall MaaHWIepUHIE ) (DYHKIUSHBIH
MaaHnunepu: 1) oH; 2) Tepc amec; 3)
tepc; 4)—4 TeH kuuuHe; 5) —4 TeH
KU4KMHE 3Mec; 6) —4 TeH 4oH OonyliyH 19-cypor.
0apabapcChI3IbIK KapAaMbIHIA XKa3.




y 224. OyHKUUSHBIH TpadUTUH TY3 *KaHa rpaduk
\ OOIOHYAa X TUH KaHJall MaaHUJICPUH]IC

- bynkus: 1) on; 2)tepe; 3) nenre Oapabap;
-3 0 X 4)1 nmen 4oH; 5)1 meH KWYMHE MaaHWJICPIU
KaOBIJ1 aJbIIIBIH Tarl:

1) y=2x+4; 2) y=3x-9;
3) y=—2x-8; 4) y=-—-3x+6.

_4\

20-cyper.
bapabapcei3apikTel ubirap (225-226):

225. 1) x+2>15; 2) x—6<8; 3) 3<y+6;
4) —4>5—y; 5) 2z>z-1, 6) 3z<2z+4.
226. 1) 12x > —36; 2) —7x<56; 3) <7
4) —5<§; 5) 7,2z> 27, 6) —4,5x>9.

bapabapchI3nbIKTEl YbITap *KaHa aHBIH YbITAPBUIBIIITAPBIHBIH JKbIHATBIH
caH oryHja cyperre (227-228):

227. 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.
228. 1) 3(x+1D)<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

229. x TUH KaHJall MaaHWJEPUHJE TYIOHTMa OH OOJYIIYH aHbIKTa:
3 5
1) gx+4; 2) 5—4x; 3) 2(x+3)+3x;

4) 3(x-5)-8x; 5 %—2(x+4); 6) %—3(x—5).
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230. y TuH KaHAal MaaHWJIEPUHAE TYIOHTMa Tepc OONYIIyH aHBIKTA:

_2. 3 9, y=2 L.
) 5=3» 2) -2 3) = +3;
4 32, 5) 23 _ 2. 6) I _ 2
5 5 2 2 6 6

231. bapabapchI3abIKTHIH YBITAPBUIBILIBI 00JITOH 3H KWYKMHE OYTYH CaH[bI Tarl:
) 4y—-1)<2+7y;
2) 4y=923(y—-2);
3) 3(x—2)—2x<4x+1;
4) 6x+1>2(x—1)—3x.

232. bapabapchI3AbIKTBIH YBITAPbUIBIIIEI OOJITOH 3H 4YOH OYTYH CaHIbl Tai:
1) 5—2x>0; 2) 6x+5<0;
3) 3(1—x)>2(2—x); 4) 42—x)<5(1—x).

. 1
233. 1) g HBIH KaHIal MaaHWIEPUHIE 2 Gomuok gt OesrueryHoH 4oH 00J0T?

o b—1
2) b HBIH KaHJAW MaaHUIICPUH]IE % 0emyeK = 06TYeryHOH KUIMHE

oomot?

v 3x=5 6x—7 3—x
3) x THUH KaHAall MaaHUJIEpPHUHAE = Oemdyex 5 VAT

Oem4eKTOpAYH aibipMachbiHaH 4OH 0070T?

. —5x 7x-3
4) x THH KaHJall MaaHWUJIEPUH]E KaHa 0eueKTepYHYH
CYyMMAachI Lax) Oem4eryHeH KuuumHe 0050T?
bapabapcei3apikTer gbirap (234-236):
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+1

_ X rre. 4 _ _

3) 2 PR ) 4<x :




235.

236.

237.

238.

239.

240.

1) 5(x+2)+2(x—3)<3(x—1)+4x;
2) 32x—1D)+3(x—1)>5(x+2)+2(2x —3);

5x+3 x—7 3x+2 x—5
_ > _ . _ .
3) : 1>3x R 5) 2 1§2x+—2 ;

Tx—4
3 b

5x—3

4 2- 2 <o 6) 3— 2> 3x—

2 3
<0; 2
3x+6 ) 2x—4
-23 —1,7
T <O;
0,4x+8 2,146,3x

—1,7
0,5x—2
-3.8
3,2—6,4x

1) > 0;

> 0; 3)

> 0.

4) <0; 5) 6)
X THH KaHAail MaaHwiepunae y=2,5x—4 (QyHKUUACHIHBIH MaaHUCH: 1)

oH; 2) tepc; 3) 1 nen 4oH; 4) —4 TeH Ku4MHE?

X TUH KaHJaai maanunepunae y=3,5—0,5x QyHKIMACBIHBIH MaaHUCH: 1)
oH; 2) tepc amec; 3) 3,5 TeH uyoH sMec; 4) 1 neH kuuuHE dMec?

y=3-2x GyHKUMACBIHBIH TpaduruH Ty3. [padukTuH XapaamblHIA X THH
rpagukTHK YekuTTepu: 1) abcruccanap oryHaH skoropyna; 2) y=2 Ty3
CBI3BIKTAH jkoropyna; 3) abcuuccanap oryHaH buUiabliina; 4) y=4 ty3
CBI3BIKTAH BUIABIAAA KaWIallkaH MaaHWIEPHH Tall.

Hareiitxanapiel THemienyy 0apabapchi3bIKTap/ibl Yblrapyy MEHEH TEKLIEp.

VYeranap mian 6otonya 40 6emuk gasppooro tuinm. Anap miaanast 10 %
naH Ke0YpPeeK allbIpbIl aTKapyy Y4yH KaHda OCMIMK aspIooro THHWII?

16-§. BUP BEJTUCU3AYY BAPABAPCBI3/IBIKTAP
CUCTEMAJIAPBI. CAHAYY APAJIBIKTAP

- - -

. bapabapchI3aAbIKTap cucTeMaJaphbl.
Maceae. Coriteimayynyry 4000 i1 Gonron Oom OacceiiH Ccyy MEHEH

Tontypyaa OGamranael. bacceltHnuu 4 caaTTaH KUKMH >KapbIMbIHAH KeOypeery
TOJNYIIY ’KaHa 5 caaTTaH KWHHMH aJl TOMYI, TAIlbIl KETHECTUTH YUYH OacceilHre
CaaTblHA KaH4ya JMTPICH CYy KyHy Kepek?
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A x muTp — OacceifHre 1 caaTThlH MYMHIE KYIOJITaH CYYHYH CaHbl OOJICYH.
Macenenun maptsl 0oroH4a 4x>2000, 5x<4000.

bupunun Gapabapcwzabiktan x>500, sxuHUM Oapabapchi3IbIKTaH 0011CO
x<800 kenum ykIrar.

Kooby: Oacceitnre caareiHa 500 n nmen kem, 6upok 800 1 geH kxem
00JI00TOH KeJeMIe CYyy KyIy Kepek. A

4x>2000 xana 5x<4000 OapabapchI3AbIKTapBIHAATH OEITUCH3 CaH OKIIOII
Oupneir x canbl 6onoT. OmonaykraH Oyn OapabapchI3ObIKTap 4Oryy Kapajar
KaHa anap 6apadapcul30blKmap CUcCmemMdacwvli TY36T, NEHHIeT:

(1)

4x > 2000,
5x <4000.

Yon kamaa x TvH (1) cucTeMaHbIH 3k 0apabapChI3BITBIH 1a TYypa CaHIyy
OapabapchI3/bIKKa ailylaHbIPraH MaaHWJIEPUH Talyy KEpEeKTHTHMH OWJIIUpET.

(1) cucrema — Oup beneucusdyy culzvikmyy 6apadbapcui30blKmap CUCmMemMacyl.

Jlarsl ChI3BIKTYY Oapa®apChi3IbIKTap CUCTEMAChIHA KeITHPUIIUT KaTKaH Oup
Oenrucuznyy 0apabapcChi3IbIKTap CHCTEMajapblHA MHCAIAAp KENTHpPEeOus:

xtl)> S 2x —1>3x,
X >,
S(x—1)<8,
4x—1)>x—2;
x—1>35.
@ bup o6enzucuzdyy oapabdapcwizovikmap cucmemacvliHblH Ybleapbl-

Jblubl Oen, Oeneucu30uH cucmema 6apadbapcui30blIKMmapblHbiH 6apPObICHIH

myypa camoyy 6apabapcwizobikmapea aiaHobpean MAAHUCUHEe atimbLIaAm.
Bapaéapceizovikmap cucmemacvin uvieapyy— 0yn amvih 6apovlK

YbleapbLILIUMAPLIH Madyy Jice anapobiH HCOKMY2YH AHbIKMOO.

Mucanbl, x=1 TeMeHKY

2x > —4,
3x<9 (2)

CHCTEMaHbIH YBITAPBUIBIIIEI 0O0JNOT, aHTKeHH Xx=1 OonroHmo (2) cuCTeMaHBIH
9KkH Oapabapchi3abITEl a Tyypa OOJNOT:
L4 95




2:1>—4,
3-1<09.

(2) cucrema OupuHuUM OapabapCHI3ABITBIHBIH 3KU OOIYTYH 2 Te, HKUHYH
0apabapchI3bITBIHBIH KU 0eayryH Oosco 3 ke Oemym,

x>-=2,
x<3

TY anaosi3. Jlemek, (2) cuCTeMaHbIH YbITApBUIBIIITAPBI X TUH —2 J€H KUYUHE
00n00roH xaHa 3 TeH 4OH 00M0OroH OapAbIK MaaHWJIEPHHEH Typar.

x> —2 va x <3 6apabapchl3IbIKTApbIH KOul 6apabapcbi30bik KOPYHYIITYH/IO
*azyyra Oo0JoT:

—2<x<3.

2. Canayy apaJjbIKTap.
bup Genrucuznyy Oapabapchi3IbIKTap CHCTEMANAPbIHBIH YbITAPBUIBIIITAPEI
TYPAYY CaHOyy KbliiHaKTap OonoT. bynm skplifHakTap ©316pYHYH aTTapblHa ).

Mmucanbl, can oryHma x THH —2<x<3 OOJIOH CaHJABIK MaaHWIEPH
KBIHATBI aKbIPBI —2 KaHa 3 YeKUTTEPrd KeCcHHAW MeHeH Oepuier (21-cyper).

_QM{IM_,

3

21-cyper.

Omonaykran —2 < x <3 (apabapchI3AbITBIH KaHAATTAHIABIPTaH X CaHgap
KBIHArBl KECUHIIM JIeN arajar kaHa [—2; 3] ChIAKTYy OenruiieHerT.

Deepoe a<b o6onco, anoa a<x<b  6bapabapcei30bicbiH
KaHAammanowlpean X CaHOdp JCbIUIHASbIHA KeCUHOU Oeliuniem dHCana
[a; b] ceiakmyy Geneunenem.

Mucansl, [4; 7] kecunan — 4 < x <7 0apabapcChI3bITbIH KaHAaTTaHAbIPTaH
X CaHJap >KbIMHArBI.

2<x<7, —1<x<2, 4<x<7 xepyHywmTery OapaGapChI3bIKTap/Ibl
KaHaaTTaH/BIPraH CaHjAap XXbIIHATHI YUYH Ja 63 aijblH4ya TEPMUH KUPTU3UIIET.
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@ Deepoe a<b 6onco, anoa a<x<b o6apabapcvl30biebiH
KaHAammauoblpeaH X CAHOAP JCLIUHA2HIHA UHMEPEAn oeliuniem
acana (a;, b) ceiakmyy Oeneunenem.

Mucanel, (-2; 3) wuHTepBan — ymyn —-2<x<3 OapabapcChI3IbITHIH
KaHAaTTaHIBIPTAH X CaHIAp >KbIMHATHI (22-CYperT).

-2 0 3
22-cypeor.
@ a<x<b e a<x<b bapabapcriz0bikmapobl KaHAAMMAHOBIPSAH

X CaHoap  JHCHIUHAZHIHA HCAPBIM UHMEPEANdap oeiuiem HcaHa
muewenyy mypoe |a; b) ocana (a; b] coiakmyy 6eneunenem.

Mucansl, [-1; 2) xapbiM uHTepBan — ymyal —1 < x <2 6apabapchI3IbIrbiH

KaHaaTTaHJBIPTaH X CaHjap >KeldHArhI, (4; 7] kapeiM uHTEpBaT — 4 < x <7
OapabapchI3IbITBIH KaHAATTAHIBIPraH X CaHAap JKbIHATHI (23-cypert).

-1 2 4 7
23-cypeor.
Kecunmy, wHTEpBa, )KapblM WHTEPBAJI, MIOONAra CaHdyy apanblkmap NEHNIIET.
OmeHtur, canayy apajiblKTapibl 0apadapchi3IbIKTap TYpyHIe Oepyyre OOJOT.

Bapabapcuvizovikmap cucmemanapwin uvleapyy 0010HYa MUCaIIAPAbI KOpeOy3.
I-macesie. bapabapchl3abIKTap CHCTEMAchIH YbIrap:

{5x—1>3(x—|—1),

2(x+4)>x+5. W)

A bupunun Gapa®apchI3AbIKTBI YbITapaObI3:

Sx—1>3x+3,
2x>4, x> 2.
Omentun, Oupuadn GapabapcChI3ABIK X>2 OONTOHIO aTKapbuIar.

o 97

7— Anrebpa, 8- kiacc yayH




OkuHYM 6apabapChI3ABIKTHl YbIrapaObI3:
2x+8>x+35, x>-3.

Owentumn, (1) cucremaHblH SKMHYM OapabapchI3AbITl X >—3 OOITOHIO
aTKapbLar.

Can orynza (1) cucremanblH OMPUHYM KaHA SKUHYM 0apabapChI3AbIKTapbIHBIH
YbITapbUIBIIITAPBl KBIHHAKTAPBIH CYPOTTOHOY3.

bupunun 6apabapchi3ABIKTHIH YBITAPBUIBIIITAPHI X > 2 MIOONAHBIH OapabIK
YEKUTTEPU, SKUHUYM 0apabdapChI3IbIKTBIH YbITapbUIBIIITAPBl X> — 3 MIOOJaHbIH
Oapabik 4ekuTTepu 0010T (24-cyper).

L Gy

-3 0 2

24-cyper.

(1) cucTemaHbIH YBITapBUIBIIITAPBl X THH 3KH MIoojara Oup yOakbITTa
Tuemenyy Oonron maanwiepu 06onor. CypeTTeH KepyHYN Typranuai, Oy
mooJanapAbiH OapblK KaJllbl YEKUTTEPU KbIMHArBL X>2 11007a 0OJOT.

Koody: x>2. A

2-maceuie. bapabapch3bIKTap CHCTEMACHIH YbITap:

3(x—1)<2x+4,

4x—3>13. @)
/\ BupuHun 6apabapChI3ABIKTHI YbIrapadbI3:
3x—3<2x+4,
x<T7.
(2) cucTemaHbBIH PKUHYU 0apabapChI3ABITHIH YbITapadbI3:
4x >16,
x>4.

Can orynza (2) cucteMaHblH OMPUHYY KaHa SKUHYH OapabapChI3abIKTapbIHBIH
YBITAPBUIBIIITAPHI KBIHHAKTAPBIH CYPOTTOH0Y3. BUpHHUNCHHN YBITapBUTBIITAPBI

x <7 mroona, 5KHHYNCHHUH YbITAPBLIBIITAPE X > 4 1moona 600t (25-cyper).
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: . : : S,
0 4 7
25-cypeor.

CypeTTeH KepyHYN TypraHmai, Oya IIOONaiapAblH KaJIMbl YEKHUTTEPUHUH
XKbIHATHI [4;7] KecuHIU OOJIOT.

Kooby: 4<x<7. A

3-macene. bapabapchl3IbIKTap CHCTEMACHIH YbIrap:

S5x 4 x+1
P Tl et
12+3— 37

(3)
5x  2—x
2_H<T-

/\ (3) cucremMaHbiH OGUPHHYH GapabapCHI3ABITEIH YBIapabbI3:
S5x+16>4x+4,
x>—12.
OkuHuM Oapa®apChI3bITbIH Yblrapalbl3:
28 —5x<14—"Tx,
2x < —14,
x<-—T7.

Can orynma x>—12va x <—7 1moonanapbiH cypeTreiidys3 (26-cyper).
CypeTTeH KepyHYN Typraniai, Oyn MIOONamapiblH JKaJMbl YEKUTTEPHUHUH
KbIiHare! [12; —7) kapbIM MHTEpBal OOJIOT.

Koooy: —12<x<-T7. A

) -
~12 -7
26-cypeor.
4-macese. TemeHKY
2(1—x) <4 —3x,
10-3x <1 )
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0apabapChI3IBIKTAp CUCTEMACHl YBITAPBIIBIIIKA 39 dMECTUTUH KOPCOT.

bupunun GapabapChI3ABIKTHl YbITapaObI3:
2-2x<4-3x, x<2.

(4) cucTemMaHbIH PKUHYU 0apabapChI3ABITBIH YbITapaObI3:

—3x<-9,
x>3.

Can orynaa x<2 jxkaHa x>3 1moojajlapbslH cypeTTeiidoys (27-cypert).
CypeTTeH KepyHyN TypraHjaai, Oya moojanap *almbl YeKUTTepPre 33 3Mec.

Jlemexk, (4) cuctema YbITapBUIBIINIKA 33 AMEC.

241.

242.

243.

244.
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0 2 3
27-cypeor.

Konyecyynop
-3; 0; 5 canpmapbiHaH Kaicbulapbl 0apabapChI3ABIKTap CHCTEMACHIHBIH
YbIrapbUIBIIITAPBI 00JIOT:

5-x<0, ) %x—2>L ) [05x+3>4

—2; 0; 1 cangapelHaH KalcbUIapbl OapabapChI3BIKTAP CHUCTEMACHIHBIH
YBITaPbUTBIIITAPEI OOJIOT:

12x—1<11, 5 4x—1>4—x,
—3—x<0; x+6>27?

bapabapchI3bIkTap CHCTEMACHIHBIH YbITapBUIBIIEI 0070 anraH Oapabik
OYTYH caHIapAbl Tar:

>2, <3, <2.7, >_51,
N {x 2 {x_ 3 {x_ 2 {x_ 5,1

x<T7, x>-—1; x>0; x<5,1.

bepunren ko 6apabapchi3AbIKThl KaHAATTAHABIPTaH X CaHAp >KbIMHATBIH
CaHJlyy apaybIKThIH OCJTHICHYYJIOpPY KapAaMblHAA *Kas3:

DI<x<5; 2)—1<x<3; 3)—1<x<4
Hl<x<2; 5)—3<x<I; 6) —4<x<-2.




245. bepwJireH caHIyy apaliblkka THEWIeNYY X CaHJap JKbIMHArblH KOII
0apabapchI3/bIK KOPYHYLIYHI® a3 KaHa aHbl CaH OTyHIa CYPOTTe:

1) [—4;0]; 2)[-3;—1]; 3)(—4;—2);
4) (0; 3); 5 (L4 6)[—2;2).

246. 28-cyperre OepuireH x caHjaap JKbIMHAarelH Kowl OapabapcChI3abIK
KOPYHYLIYHI®, CaHAYY apajblKThIH OCJITHIIEHYYJIOpY KapJaMblHAA Ka3:

by~ 9y Gy

D 1 5 2) -1 0 2
by . g\ Sy~ 28-cyper.
3) ) ; 4) ") ) CYPOT.

247. [2; 3] xecunmm (1; 4) apanpikka THEmIETyyoOy?
248. [2; 4] xaHna [3; 5] KeCHHIWIEP Kbl YCKUTTEPre 33017

249. bup KoopauHaTa TETU3AUTHHAE KU CBI3BIKTYY (YHKUUSHBIH rpadUKTEpU
cypertenreH (29-cypeT). x THH KaHAal MaaHWIEpHUHIE Oyl JKH
GYHKIUSHBIH MaaHucu Oup yOakwiTTa OH Oonmor? Kanmait MaaHwiepunie
Oonco Oup ybakbITTa Tepc 6050T?

Y Y

\ - >
1 NO 4 o~ X /'_5 0 "
6) \ 2) 29-cypeor.
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@ Tuk oypumykmyn sncakmapvlt HAMypaadblK CaAHOaAp MeHeH
mywnmynam. Tuxk 6ypumyKkmyn nepumempunun Maanucu aHblH
AAHMBIHBIH MAAHUCUHEe Dapadap 00/1yuly yuyH anap Kanoau

M 3 canoapza oapabap 6onyyea muiiuw?

250. bup KoopaMHaTa TETH3IUTHHAE y=—2X—2 KaHa y = 2 — % (GyHKIUSITIapIbIH

rpadukTepuH Ty3. AbOcuuccanap OTyHAa X THUH 3KH (YHKIUSCHIHBIH
MaaHwiepH: 1) oH; 2) Tepc MaaHWJIEPWHHUH >KbIMHATBIH OCNTHIIE.

251. bapabapchI3ABIKTHI YBITap:
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.

BapabapchI3apIKTap CHUCTEMACBIHBIH OaplblK YBITAPBUIBIITAPBIH OUp
0apabapchl3bIK MEHEH a3 jKaHa YbITapbUIBIILITAP KBIMHATBIH CaH OT'yHJIa
cyperre (252-253):

x> 2, x>0, x> 2, x>-—2,
252. 1) 2) 3 3) 4)

x>5; x>—1; x>-3; x> —4.

x<l, x<0, x <=2, x<l1,
L & x<5; 2) x<—1 3) x <=5 4) x<0.

bapabapchi3ablkTap CHCTEMACchIHBIH Oap/blK YbITapbUIBIIITAPbIH Kol Oapa-

0apchi3IBIK KOPYHYIIYHIIO a3, )KbIMHAKTHI CaH OTyHIa cypeTTte (254-255):
254. 1 x> 2 *>3, 3 *<0, 4 e
- x <5 ) x < 6; ) x>-2; ) x<%.
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255.

256.

257.

258.

259.

x<-=2,
1)
x>-17,5;

x<17,5,
4)
x>—0.5;

i %

|
)|

x<1,5,
x>—1,5;

x>-=2,

x<2;

Bapabapcei3asikTap cucteMachiH 4birap (256-259):

{3x—18>0,

> |

5)

2)

N

)|
|

S(x+1)—x>2x+2,
4x+1)—-2<22x+1) —x;

Tx—14 >0,
2x>8;

5x+10>0,
3x<9;

2x+4<0,
4—-3x>0;
24 < 6x,
3x>2;

2x+5<0,
9x +18<0;
S5x—12>0,
15—3x<0;

) |

2(x—1)—=3<5Q2x—1)—"Tx,
3x+D)—2<6(1—x)+7.

3)
3x+9<0;
Tx+14>0
6) 1T
3Ix—6<0
6—2x>0,
3)
3x4+6>0;
6—4x<0,
3x+9>0
4x +2>5x+3,
2-3x<T7—-2x;




260.

261.

262.

263.

264

265
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bapabapchI3ApIkTap CHUCTEMAChIHBIH YBITApPbUIBIIITAPHl OONTOH OapIbIK
OYTYH caHIap/sl Tar:

0,21, 1-0,5x>0, <3

1) | 2 3

) 1> ) _x+5<_1; ) Al x,
57 ; 7 25
x—l<x

N 5 [04x>-2, 6 [170.2620
£>x+4. 0,3x <1; 0,5x—1<0.
3 9

X THH KaHaah maanwiepunae y=>0,5x+2 xaHa y=3—3x QyHKIHsIIapbIHBIH
MaaHwinepu Oup ybOakwitta: 1) om; 2) Tepc; 3) 3 TeH uoH; 4) 3 TeH
Ku4nuHe 00510T?

X THH KaHIai MaaHuiepuHae y=x—2 xkana y=0,5x+ 1 yHKIUSIapHIHBIH
MaaHunepu Ooup yobakbiTTa: 1) Tepc smec; 2) oH smec; 3) 4 TOH KHMYMHE
amec; 4) 4 TeH 4OH dMec 00IoT?

Yu OypuTykTyH Oup ’xarel 5 M, 3KMHYM >arsl Ooznco 8 M. Drepae yd
OyputykTyH nepumerpu: 1) 22 m zieH a3; 2) 17 M 1eH 4oH 00jc0, aHBIH
YUYHUY Karkl KaHmai Oonymry MyMKYH?

3 1
. Orepne OYTYH CaHIIbIH > OeJIyTYHOH aHBbIH " 0eyyry KeMUTHIICE, aHIa
3
29 nmaH 4YOH CaH ajblHAT, 3repAe Kydy OILIOJ CaH]bIH 5 OeyryHeH
1
AHBIH 3 Oenyry kemutwice, aHaa 29 nmaH ku4MHEe caH aibiHAT. Omion

OYTYH caHJIbl Tall.

. Orepae OYTYH CaHIBIH 3KM 3CEJEHI€HMHE aHBIH JKapbIMbl KOUIYJICA,
aHna 92 neH KUYMHE CaH ajblHAT, drepjae Kyay omosl OyTYH CaHJIbIH
SKUJICHTCHUHEH aHbIH KapbIMbl KEMUTHUIICE, aH/ia 53 TOH YOH CaH aJbIHAT.
Omon OYTYH caHfbl Tarl.




17- §. CAHABIH MOAY.JY. MOAYJ/Ib KATBIIIIKAH
TEHAEME KAHA BAPABAPCDBI3JIbIKTAP

1. CanabiH Mopgy.y.
CaHIpIH MOIYNY TYHIYHYTYH 3CKEpTEe KeTeOu3:
1) Oy canovin moodyny owion canovln e3yHe bapabdap.

Mucanel, [3|=3, %‘:%, 2,4|=2,4.
2) Tepc canovin mo0yny aea Kapama-kapuibl caxea oapadap.
5 5 5
Mucansl, |—2|=—(-2)=2, 4= —(—g) =2 [PL3=-(L5=L5.

3) Henoyn mooyny nenee bapabap: |0| =0.

OmieHTHI, CaH MOAYTYHYH aHBIKTAMachl TOMOHKYAOH OOJOT:
| a| =a, 32epoe a > (0 oboaco;
| a| =—a, 32epoe a <0 obo:co.

byn anbikTama QopmynaHblH jkapJaMblHAa KbICKaua MUHTHUI JKa3bliaT:

|a|= a, seepde a > () obonco,
—a, 2eepoe a < () boico.

Can MoOynyHyH 2eomMempusiblK MAAHUCUH Kapan Kepeoys.
Can orynma, mucanbl, 3 kaHa —2 4eKUTTepuH cypertreitdy3 (30-cyper).

CypeTTeH KepyHYN TypraHiau, |3|:3 — Oyn 0 yekWTHHEH 3 4YEKUTHHE

YEHUHMHKHU apajblK, —2| =2 — Oyn 0 4YekUTHHEH —2 YEKUTUHE YECHMHKU apajbIK.

|-2| 31

- »- |t
<% <

Y

Y

-2 0 3
30-cypeor.

OW@HWZZ/H’Z, |a| — d CAHbIHbBIH Man]ly, CEOMeEMPUATIbIK KO3 Kapaulndaw, 0

YeKUMUHEH a Canobl CYpPOmme2oH uYeKumke yelun 00I20H apanvlk Oon0m.
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2. Bearucus MOAYJIb 0eJIrucu ACTBhIHJIA KaTbIIIKAH TEHIEMeJIep.

I-macene. TengemMeHu yelrap:
x| =1.
/A 1)|x| >0 GoncyH. Anga MOIYIAYH aHBIKTAMachl GOOHYA |x| = X jKaHa
TEHJEME MbIH/Ial KOPYHYII ajar:
x=17,
0. a. x=7 — OepuireH TEHICMEHHH TaMbIPHI;

2) x<0 OoncyH. AHJa MOIYIAYH aHbIKTamMachl 0OMOHYA |Xx| = —x KaHa
TEHIEME MbIHJIall KOPYHYII ajar:

-x=17,
MBIHAAH X=—7 — OCpPWITeH TCHIEMECHHUH TaMBIpPHI.
Koody: x =7, x,=-T7. A

2-maceJdie. |3x + 2| —1 TeHmeMEeHHU UbITap.

A 1) 3x+2>0 Goreyn. Amna 3x+2=1, 3x=1, x:—é;
2) 3x+2<0 6oncyn. Anma 3x+2=-1, 3x=-3, x=-1.

1
Koody: x =—3% ——1. A
3. bearucns mMoaya 0eJrucH acThbIHAA KATBIMIKAH 0apadapchi3abIKTAap.

TemeHnky

x| <a, mbima a>0

0apabapchI3IBITBIH Kapan Kepeoys.
Byn 6apabapchi3apikThl 0 YeKUTHHEH @ TaH YOH 0O0NOOTOH apaliblkTa jKaTKaH
Oapaplk X 4ekurTep, 0. a. [—a; a] KeCMHIMHWH YEeKUTTEpU KaHaaTTaHIBIpaT

(31-cyper).

—a 0 a
|x| <a
31-cyper.
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[-a; a] xecunaun — ymyn —a <x <a 06apabapchI3IbIrbIH KaHAATTaH/bIPTaH
X CaHJapIblH JKbIMHATBI.

Hlemexk, |x| <a bapabapcwizovies —a <x < a Kour 6apabapcul30vl-
2bIHBIH Oanl 63yH oundupem, mvinoa a> 0.

Mucansl, |x| <2,5 6apabapce3apirel —2,5 <x <2.,5Ttu Omnguper; |x| <3
0apabapcei3IbIrbl —3<x<3 Ty OUIAMpET.

3-maceue. |5 — 3x| < 8 0apabapChI3ABITBIH YBITAP.

/\ Bepuiren 6apaGapChI3BIKTEl MBIHIAH KOPYHYIIT® Ka3blll anabbi3:
—8<5-3x<8.

byn xom Gapabapchi3nbik TOMOHKY OapabapChi3bIKTap CHCTEMACHIHBIH KTy
©3YH Omimuper:

5—3x<8,
5—3x>—8.

byn cucremans! ubirapeim, —1 <x < 4% SKeHIUTUH Tababw3 (32-cyper). A

Temenky

32-cypeor.
|x|>a, mbmma a>0

0apabapchI3IBITBIH Kapam Kepeoys.

byn Gapabapcei3nbikTl ) 4eKMTHHEH @ JaH KMYMHE OOJOOTOH apaibIKTa
KaTKaH OapIbIK X YEKUTTEp KbIMHArel, 0. a. X >a *aHa Xx<—a MOooJaJapAblH
YeKUTTEpH KaHaarTaHueipar (33-cyper).
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|x|2a

33-cyper.

4-macesie. bapabGapChI3AbIKTEI YbITap: |x— l| >2.

A 1) x—1>0 Goncyn. Auma x—1>2. Temenky GapaGapchI3bIKTap

CHCTEMACBHIH a1a0BbI3:
{x —1>0,

x—1>2.
Byn cuctemansl ubirapein, x >3 Ty TabaObI3.
2) x—1<0 o6oncyn. Aama —(x—1)>2 xe x—1<-2.
Temenky 0apabapChI3IBIKTap CHCTEMACHIH ala0bI3:
x—1<0,
{x —1<-2.

byn cucremans! ubirapein, x < —1 au TabaObI3.

OmeHTHII,

X — l| > 2 0apadapChI3ABITBIHBIH YBITaPbLIBIIITAPI OMPUHYUHUJICH,
X >3 canpgap, skuHuHACH 00co x < —1 canmap OOJIOT.
Kooby: x<—1,x>3. A

|x—1| > 2 OapalapChI3AbITBIHBIH YBITAPBUIBIITAPEl 34-CypeTTe OepuiIreH.

iy , , ; & Z

-1 0 3
34-cyper.

Orepae
|x| <a

Oapabapch3IBITEIHAA @ CaHBI HOJre Oapabap Oonco, anma Gapabapchi3abik x =0
JeH TypraH Oup raHa (JKanTbl3) YbITAPBUIBIIIKA 33 00J0T; arepae a<0 Gonco,
anga OapabapChI3AbIK YBITAPBUIBIIITAPTa 33 OONOOUT.
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Orepae
> a

0apabapChI3BITEIHAA @ CaHbl HOJIIOH KWYMHE ke ara Oapabap Oosco, aHma
KaaJiaraHjai caH aHbIH YBITAPBUIBIIIEI OOJOT.

Konyeyynop
266. (Oo3exu.) CanapiH MOmyTy 3MHere Oapabap:
23 247 3 %; 4 47, 5 -21; 6 _27

Tennemenu ubirap (267-270):

267. 1) |x|=2,5; 2) |x|:1,5; 3) |x—l|=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+5|=0.
200, 1) Pr-sl=5 oy laed=z 3y Pasdl=d

3 1 1

4) ZX_E‘:Z; 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. bapaOapChI3AbIKTBIH YbITAPBUILIIITAPHI KBIHHATBIH CaH OTYH/A CYpPOTTe:

1) |x|<5; 2) |x|§4; 3) |x|§4; 4) |x|>2.

272. Monynayy 6apa0apcChI3IbIKTEI KOII 0apadapChI3bIK TYPYHAO Ka3:

D |x>3 2 |x<20 3) |x<35 4 |{<2.4
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273.

274.

275.

276.

277.

278.

279.
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Komr Gapabapch3ablkTel OMp MOAyaayy OapabapchI3ibIK TYPYHIO Ka3:
1) =3,1<x<3,1; 2) —0,3<x<0,3; 3) —4,8<x<4,8.

bapabapcei3apiktel ubirap (274-277):

D 1+x]<0,3; 2) |2+ x<0,2; 3|3—ﬂ§§;
3

4) 1= < 5) [x—1]<1; 6) |x—4/<2.

) Px—4|<5; 2) [2x+3|<3; 3) [2-3x<2;

4) |5—4x|]<1; 5) J4x—1]<7; 6) [3—2x<3.

D |x+1>1,3; 2) |x—2|>11 3)h—ﬂ2%;
2

H B> 5 —1[>38 6 [s—4x<l.

1) J4x—3|>3; 2) Bx+2|>1; 3) 3Bx—2|>4;

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

X THH TOMOHKY OapabapchI3IbIK aTKapbuia TypraH 0apablk OYTYH MaaHU-
JIEpUH TaIl:

1) [5x —2|<8; 2)|5x+3|<7; 3)[5-3x<1;
4)[3—4x|<3; 5)|2x—5|<1; 6) |3 —4x| <.
bapabapch3IbIKTEI UBITAp:

)[2x—3|>5; 2)3x—1|<4; 3)[1-3x<1;
4)3 —2x|>3; S)|L5x—2|<L  6)]4—3x|>2.




18- §. BOJIKOJAYY ICENTOOJIOP. CAHAAPABIH BOJIKOJILAYY
MAAHWIEPHU. ' KAKBIHIAIIYY KATAJIBII'bI

TypMmymTyk Macenenepau 4ysirapyyina KeOyHece mypoyy canoapobvlih
bonxcondyy maanuniepu MEHEH WIITeere Tyypa kenerT. bomxonmayy maanunep,
ajaTTa, Kem CaHAarbl HepcelepAM, MHUCAbl, TOKOWAOTY JAapaKTapAblH CAaHBIH
CaHaraHja; acmanrtap KapJaMblHAa TYPAYY YOHAYKTapibl, MUCAJIbl, Y3YHIYK,
Macca, TeMIIepaTypaHbl eJIYereH/10; CaHIapIbl TETEPEKTOO/16 abIHAT.

bup kanua Mucanmapasl kapan Kepeoys:

1) Dremennayy ©O30ekcTaHIbIH OMPHHYM IMOYTAa MapKachl ©30€K aKbIHBI
Maxnapaiibim Hagpipara apuanran Oonym, 2 MHJUIMOH HYyCKaja MaMHIIere
YBITapPbIIJIBL;

2) xmaccra 36 okyyuy Oap;

3) O306ekcranna 10 000 re kakbIH OpTO MEKTen Oap;

4) Hagauii — Hykyc Temup *omyHyH Y3yHAYry 342 kM;

5) xxymymay kaccagan 70600 cym akua ayijipl;

6) aHjaH KUWWHKY Kbulgapaa ©O30eKkcTanja JaH SruHAepuHUH asHThl 300
MHH TekTapra keOeumy;

7) Tamkentren byxapara geiimn Gonron apansik 500 Kxwm;

8) oup kunorpamm Oyymaiiga 30 000 naana Oyynmait naHbl Oap;

9) XKepnen Kynre ueitnn Gonron apaibik 1,5-10% kwm;

10) ©36ekctan PecryOnukachkiHlH MamnekeTTuk TyycyHaa 12 Kbuiasi3 6ap.

2, 5, 10-mucannapaa caHaap/AblH MaaHWJIEpU aHbIK, KalraH ydypiapia
6011cO0 OOIDKOIAYY.

1- macene. OkyydynapaH OMpy MEKTENTEe KaHYa OKYy4dy OKYLIY JKOHYHIOry
cypooro ,,1000“ men »xoon Oepau, SKUHYM OKyydy OO0JICO OLION 3Jie CYpOOTro
,»,950 nen sxoom Oepau. Drepae Mekrente 986 okyydy oKyca, KUMJIUH K000y
Tarbipaax?

bupunun oxyyuy 14 ke, skuHuucu 0o0ico 36 ra KaHBUIBIIITHL. Jlemexk,
OMPUHYU OKYYyUyHYH 000y Tarblpaak.

benruneit keruy xepu, OMpUHYM ydypla OKyydyldap CaHBIHBIH TaK jKaHa

O0IKONYy MaaHWJIEpU OPTOCYHAArbl albipMa Tepc:

986-1000=-14,

aJl MU 3KMHYM ydypaa OoJico OH:
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986—-950=36.

TypMmymiTyk kakTaH OOJKOJNIYY MaaHWHUH TaK MaaHUACH TUTHUI ke Oyn
’KaKkka 4eTTelInH, 0. a. TaK MaaHW MEHEH OOJDKOJIYYy MaaHWHHH OPTOCYHJIArbl
aibIpMaHBIH MOJYIYH (20COMIOTTYK MAaaHWUCHH) OWIYY MaaHWIYY CaHaiat.

@ CaHbIH TaK MaaHUCH MEHEH aHbIH OOJDKOJAYYy MaaHWUCHHWH
OPTOCYHJIArbl AbIPMAaHBIH MOIYITYHA HCAKbIHOAULYYVHYH AOCOTIOMNIYK
Kamanvlebl NEUNIIET.

OmureHTuMm, 3repae a — Tak MaaHucu x ke Oapabap OOJTOH CaHJbIH 0OJIKOJI-
Aayy MaaHuWcH 00Jco, aHaa abCONIOTTYK KaTalbIK

x—dl

ra G6apabap 00JOT.
XKakpiHmamyyHyH aOCONIOTTYK KaTalbiTblHa KeOYHece >KOHOKeW raHa
KBUIBIIT Kamanvlk JCHUIET.

2 -macesne. Y4 OypdTyKTyH OypdTapbIHBIH CYMMACHIH TPaHCHOPTHPIUH
’apnambiaaa TaOyyna 182° Hareriika anbiHAbl. Byl skakbIHIAMyyHYH a0COMIOT-
TYK KaTaJbITbl KaHjaai?

Yu OypurykTyH Oyputapbl CyMMachlHbIH Tak Maanucu 180° xa Gapabap,
Oomxonayy maanucu 182° ka Oapabap. OmoHayKkTaH aOCOJIOTTYK KaTajbIK

[180°-182°|=|-2°|=2°
ka Oapabap. A

3
3 - maceue. ~ CaHbIHbIH 0,43 onmyk OeTYOKKe KaKbIHIAIIYY KaTaJbITbIH Tarl.

P e = N Y Y
7 770 1l7 100l 1 700 U1 7001 700"
Kenyzyynop

280. Mnucangapaa KeJITHPWITEH CaHAAapAaH KaWcbulapbl CaHJaplblH Tak
MaaHWJIEepH, KalchlIapsl 00Jco OOHKOJAYY MaaHWiIepu OOJOT:
1) 6up Han 500 cym Typar;
2) 12 Gapaxtyy nmentep 60 cyMm TypaT *aHa KaJbIHIBITBI 3 MM;
3) Oup xbu1a aBTOMOOMIb 3aBoxy 200 MUH aBTOMOOMJIb MIITEN Yblrapar?
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281. Okxyydy KMTENTHH SHMH MacIiTaOayy ChI3TbIY MEHEH eiuereHae 16,2 cm
neH 16,4 cMm re 4YelinH apanbIKTarbl HATBIMKAHBI aJljibl.
1) KutentuH SHUHMH Tak MaaHUCUH aiTyyra 00500y?
2) Kurentun >HUHUH Oup Heue OOMKOIAYYy MaaHHCHH KOPCOT.

4

282. J CAHBIHBIH:

1)%; 2)§; 3)0,3;  4)0,44;  5) 043;  6) 045
CaHbIHA XAaKbIHJAIIbIIIIBIHBIH a6COJ'I}OTTYK KAaTaJIbITBIH Tall.

283. TeMeHKY CaHAap/bIH >KaKbIHAAIYY KaTaJbIIbIH Tall:
1) 0,1975 canbinbia 0,198 caHbl MEHEH;
2) —3,254 caHbIHBIH —3,25 caHbl MEHEH;

8 1
3) - CAHBIHBIH — — CaHbl MEHEH;

4) 27—2 CaHbIHBIH 3,14 caHBl MEHEH.

284. a caHbBl X CaHBIHBIH OOJKOJAYYy MaaHHCH OOJICYH. Dreple
1) x = 5,346, a = 5,3; 2) x =482, a =49;
3) x = 15,9, a = 16; 4) x = 25,08, a = 25
00J1CO, JKAKBIHIAITYY KATAJIBITBIH Tall.

285. Tept OypuTyKTyH W4kH OypdTapblHbIH cymMmachl 360° ra GapabGapabIrsl
Oenrunyy. TepT OypuTyKTYH UUKH OypUTapbIHBIH CYMMACHIH TPAHCTIOPTHP
’aprambl MeHeH Ta0yyna 363° Harbliika anbiHIbl. OLI0N KaKbIHIAIYYHYH
KaTaJbIrbl 3MHETe Oapabap?

286. y= 7x+9 xana y=I1 Ty3 CBI3BIKTapBIHBIH TpadUKTEpH >KapJambIHIa
Oy Ty3 CBI3BIKTApABIH abcruccackl —1 re OGapabap OOJTOH YEKHTTE
KeCUIUIIYYCY aHBIKTaIAbl. OmIon KaKbIHIAIYYHYH KaTalbIThl dMHETE
Oapabap?

287. 0,33 ongyk Oemuex % CaHBIHBIH abcomoTTyK Kartansirel 0,01 neH knduHe

OoiKoNIyy MaaHucHu Oonyiry TyypaOsi?
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19-§. KATAJIBIKTBI BAAJIOO

Kenteren yuypnapaa canaapablH Tak MaaHuJIepy Oenarucu3 00J0T, OLIOHTYK-
TaH XaKbIHIAIIYYHYH a0COJIOTTYK KaTajbITblH TaOyyra 0oi0oiT. OmenTce aa,
keOyHece, arepae keOy MEHEH j>kKaHa a3bl MEHEH JKaKbIHAANIyynap Oenruiyy
Ooico, aHma abcontommyk Kamanvlkmvl 06aanooeo OOJOT.

I-macesie. TepMoMeTpie CYIOKTYK MaMBIYachIHBIH KOTOPKY IeHr3au 21
xkana 22 °C TyH oprocyHja Typar. TemneparypaHblH OOJKOJILYY MaaHUCH Upe-
tuHae 21,5 canbl anbiHAbL. JKakblHIAyyHyH aOCOJIOTTYK KaTajbIlblH Oaasa.

/\ t TemMmepaTypaHbIH aHBIK MAaHHCH OENTHCH3, OGHPOK

21 1 <22

JeM TaCTBIKTOOTO OOJOT.

TemmepaTypaHbIH aHBIK MAaaHUCH MEHEH OOJDKOJIIYY MaaHUCHHUH OPTOCYH-
aarel aiibipMansl, 0. a. 71— 21,5 aiieipManbl 6aanoo yuyH Oya xomr Gapabapchis-
ABIKTBIH ap Oup OemyryHeH 21,5 caHblH KeMHUTEOH3.

-0,5< ¢-21,5< 0,5 ™1, 6. a. |t-21,5/< 0,5 T anadw3. OmeHTHI,
abcomoTTyk Karajblk 0,5 TeH 4oH 3Mec.

Anpa rtemneparypa 0,5 ke 4YeWHMH TakTBIKTa ©JIYOHTOH ACHHIIET jKaHa
MBIH/Iaifua Ka3bLiaT:

=215 + 0,5.

Orepze a caHbl X CaHBIHBIH OOJDKOJITYY MAaHMCH kaHa |[x—al| < h Goico, aHaa
X CaHbl @ CaHblHA A Ka YeMWH TaKThIKTa Oapabap AeHMIMI, MbIHJalya jKa3buUlar:

x=azxh. (1)

|x—a| < h GapabapchI3abITHI
a-h<x<a+h (2)

Kol 0apaOapChI3IBITHIHBIH 1Al 63YH OWIAMPHIINH JCKEPTE KeTeOH3.

Mucanel, x = 2,43 £ 0,01 xa3yycy x canbl 2,43 ke 0,01 re yelinH TaKkThIKTa
Oapabapaeireia, 0. a. 2,43 — 0,01 < x <243 + 0,01 xe 2,42 < x < 2,44
OKCHAWTHH OWJITUPET.

2,42 xana 2,44 caHJapbl X CaHBIHBIH, THEIIENYY TYPA®, a3bl MEHEH jKaHa
ko0y MEHEH alblHraH OOJDKONAYY MaaHWIepu OOJOoT.

Anarta, 1-macenene kapairaH TeMmIeparypaHbl €J146e]10, TeMIepaTypaHblH
Oomxonayy maanucu upetunae 21 sxe 22 °C anpiHat. AHnma ap Oup >KakbIHIa-
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IyyHYH a0comoTTyK KaTtanbirel 1 °C TaH ammait. OmoHayKTaH 6esyMaepyHYH
apaneirel 1 °C TaH OGONTOH TEPMOMETPIMH KaplaMbIHAA TeMIIepaTypa OI4eH-
rene emuee 1 °C ka YelMH TAaKTBIK MEHEH XXYPIy3YJeT, JeN 3CENTeseT.

Viryra okmom 0Oamika e74ee acnanTtapbl YUYH Ja 01400HYH MAKmMblebl,
azarra, acHanTbIH dH KWYMHEe Oenymy OoroHYa dcenrteseT. Mucaisl, y3yHOyK
Mukpomerp MeHeH 0,01 MM re 4YelMH TaKTBIKTa ©JYeHeT, TeMIlepaTrypa
MenuuuHanblk TepMoMerp MeHeH 0,1 °C ka 4yeluH TaKThIKTa ©J46eHeT, CEKYH
acedecu Oap caar yOakweITThl | CEeKyHIra 4eMuH TaKTBHIKTa KOPCOTOT.

O1eHTHI, e1466HYH KaTalbllbl CaH KaHJail acrman MEHEH ©JIYOHIOHYHOH
Ke3 KapaH/bl. JKakblHIAIYy KaTaJblIbl KaHYAJIBIK KUYMHE 00JICO, 61460 acnadbl
OLIOHYOJIYK TaK OOJIOT.

bomxonnyy maanunepyien keOyHece skoHOKo! 0eT4eKTOpay OHAYK 0eruek-
TOpre aIMalITHIPyyJa MaiJalaHbLIAT.

2-macedqae. 0,43 canbl % 6emuerynyH 0,01 re yelMH TaKTHIKTAarsl 0OJI-

KOJIJIYy MAaHUCU DKEHJUTHH JAJUJIIC.
A Memna

—3—0,43‘30,01

OKCHAUTMH JOaJIMJII006 Tallall KbIJIBIHAT. AﬁBIpMaHBI JCENTeHOu3:
1343 130-129 1

——0,43= — ==
30 30 100 300 300
13 v 4
Jlemek, ‘%—0,43‘ 300° 300 = <0,01 OosroHayKTaH ‘——0 43‘<0 01
onor. A
Konyzyynep
288. TemeHKY jka3zyy SMHEHU OWIANPET:
Dx=39+02  2)x=04015 3 x:%j:%;
4) x =0,73£0,01;  5) x=1I35 = I; 6) x:—2%i%;
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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Komr 6apabapchi3nblk KOPYHYIIYHIO Ka3:

) 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
1) x=4=%0,1; 2) x = 2,7+ 0,1,

3) x=-0,6+ 0,12; 4) x=-5,9 £0,2
SKEHAWUTH OENTUIIYY. X CaHBIHBIH a3bl MEHEH jkKaHa Ke0y MEHEH aJIbIHraH
OOJKONYy MaaHWJIEPUH Tal.

x = 5,8 £ 0,2 6oncyn. Tak maanu TeMeHkyre Oapabap 6omynry MyMKYHOY:

1) 5,9; 2) 6,001; 3) 6; 4) 5,81; 5) 5,75;  6) 5,6?
x= 8,7 + 0,4 GoicyH. x caHbl TOMOHKYTe Oapabap Oomymry MyMKYHOY:
1) 8,222; 2) 8,4; 3) 9; 4) 9,5; 5) 9,3?

X CaHBIHBIH aHBIH a3bl MEHEH aHa Ke0y MEHEH >KaKbIHIallyylapbIHbIH
OpTO apudMeTHKaNbITbIHA Oapabap OOIKOINYY MaaHHUCHH KOPCOT:

[) 20 < x < 22; 2) 5<x <6 3) 45 < x < 48;
4) 3,7< x < 4] 5) 2,81<x <2,83; 6)0,55 <x<0,6.
Hanunne:

1) 2,7 canbl 2,7356 canbiHbH (0,5 K& YEHWH TAKTHIKTArbl OODKOIIYY MAaHWCH;

2) 0,27 canbl i—(l) OemaexTyH 0,01 re 4eiiH TaKTHIKTarsl OOLKOMIYY MAaHWCH.

4 cannl 4,3 OemveryHyH 0,5 ke uYelMH TaKTBIKTA aJbIHTaH OOJIKOIIYY
maanucu 00m00y? 0,1 re 4elWH TaKTHIKTATrbIubI?

OnTukanbiKk kaHa PaaUuOIOKALMIIBIK YeHeesep OorwoHYa Mepkypuilaux
nuametpu (4880+2) km re, Benepanbin paauycy (6050+5) xm re Oapa-
Oap. UeHooHYH HaThIiKaTapbliH KOII 0apabapchi3IblK KOPYHYUIYHIO Ka3.

Kymymay nunuuapanH auametpud eadee yuyH 10,00; 10,04; 10,08 mm
*aHa y. ¢. 10,56 MM re YelnH AMaMeTpiyy KO30HOKTepre 33 OOJITroH
KypyaMaJaH maigananar. MblHIa €9eelepAyH TaKTHIThl KaHAai?

Texnukaneik kezemen OeiaymyHae UMAMHApAUH auameTpu 0,1 mMm re
4elnH TakThIKTa em4eHeT. KepceTmMe 0OoroHUa HWJIMHAPAWUH IUAMETPU
167,8<d<168,2 apanbikta 00JCO, aj >XapakTyy JCENTENeT. DTrepiae
OITYeOHYH HATHIMKACKIHIA IMIMHAPAWH auameTpu 168,1 mm re Gapabap
00JICO, TEXHUKAJBIK KO36MOJ 06JyMYy aHbl jKapakchi3ra yblrapadbl?




20-§. CAHJIAP/IAbI TETEPEKTOO

Canoapovl meeepexkmeodon (hn3nka, MaTeMaTHKa, TEXHUKAHBIH KOITOTOH
MPAKTUKAJIBIK MacelelIepuHie TYPAYY YOHAYKTapAbIH OOIDKONIYY MaaHWJIEpPH
MEHEH WINTOe/10 MaiiaasaHbUIar.

Mucanbl, [eHU3 AeHrIIHH/E, 45° KEHIUKTE TEITOHYH PKUH TYIIYY BUIIaM-
nanyycy 9,80665 m/c? re 6apabap. By caH OHIOH Oupre YeHnH TerepeKTeseT:
9,8. An mpIHmaitva xaspuiat: g ~ 9,8 (okynymry: g 6omkonnyy 9,8 re 6apabap).

X = a a3yycy a CaHbl X CaHBIHBIH OOJDKOJIIYY MAaHHUCH JKCHIWTHH
OumnMper.

I-macemne. Tuxk Oyputyk (OpMachIHAATH KEPAUH asHTBI 25M” Te, aHbIH
y3yHy 8 M re Oapabap. ASHTTBIH TYYypacblH Tal.
ASHTTBIH Tyypachkl / meTp OoJCyH, aHJa

[=25:8 = 3,125.

Koooy: 3,125 m. A

Typmymita MbIHIAH HaThIiKa, anarTa, OHJAOH OMpPre YEHHMH TETePEKTEIIET,
0. a. / =3,1 mem scenTener.

Canpapipl TETepeKToo IpeKecuH TOMOHKY MHUcalaa Kaparn kepe0ys. 3,647 ca-
HBIH JXY3/10H OMpre YelnH TEerepeKkTee Tajal KbUIBIHCHIH. A3bl MEHEH TETepeKToo
YUYH aKbIpKbl 7 HU(PACBH TYLIIYPYN KanThIpaObI3, HaThlibkaga 3,64 Ty amalbI3.
Keby MeHeH TerepexTee yuyH akbIpKbl 7 MU(PACHIH TYIIYPYN KaldTIPbIN, aHIaH
Mypaarsl upansl 6up Oupankke 4oHOWUTOOY3. Hatblibkana 3,65 Tu anaOsis.

bupunun ydyppa TerepekTeeHyH aOCOMIOTTYK KaTajbIThl

3,647-3,64]= 0,007
re, SKUHYU ydypaa
3,647-3,65]= 0,003
ke Oapabap.
DKUHYH Y4ypaarsl KaKbIHAANIYYHYH KaTalbITbl OMpUHYKACTHACH a3. JleMek,
KapaJiraH Mucanga keO0y MEHEH TEeTepeKTee MakKysl CaHajar.
XKakpiHgamyyHyH aOCOMIOTTYK KaTalbITbl 9H a3 00ayycy YYYH OH CaHIapIbl
TErePEeKTOO16 TOMOHKY 3PEIKE/ICH IalalaHbLIaT.

@ Deepde OupuHuu Mywypyn KaimelpulieaH yugpa 5 meH KuyuHe
bonco, anoa asvl MeHeH mezepekmoe Kepek, seepoe Oyn yugpa 5 meH
Yoy dice aza bapabap 601co, aHoa K6Oy MeHeH me2epeKmoo Kepex.
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Mucaibl, OHAOH OWpre YeHUH TETEPEeKTOO]10
3,647 = 3,6, 2,658 = 2,7
HU anaObI3; Ky316H Oupre 4elWH TETepPEeKTOOo
0,6532 = 0,65, 9,0374 = 9,04
TY anabbi3.

2 .
2-MmaceJe. ~ CAHBIH OLIOI CaHra 0,01 re yeiinn TakThiKTa Oapabap 00J-

TOH OHJIYK 06JY6K MEHEH aJMallThIp.
/A2 un 7 re 0eJTYYHYH HaTbI)KacbhlH YTYPAOH KUHHMH Y4 HUQpaTyy OHAYK
0em4eK KOPYHYIIYHIO Ka3albi3

2_0,285...
7

o 2
Byn canapl xy3neH Oupre 4elWHH TerepexTer, 7%0, 29 ny analbI3. A

2 o
byn Macenenu uslrapyy y4yH - HUH 0,01 re yelnH TaKTBIKTArbl OOJKOJIYY
MaaHHCUH TalyyJa aHbIH YTYPAOH KUMMHKHU Y4 LudpacklH Tabyy Kepek. Jrepae

2
7 cabiHbIH 0,001 Te 4einH TaKTHIKTATbI 00JDKONIYy MaaHUCHH Talyy Tanar

KBUTBIHCA, aHJA TOPT OHAYK IMdpaHbl Tabyy Kepek OOJIMOK.

Konyeyynop

299. Canpmapawr kezern menen 0,001, 0,01, 0,1 re ueitnH, OUpIUKTEpPre YEHUH,
OHJyKTapra 4eiuH, Ky3qYKTepre 4einH, MUHAUKTEPre YeHUH TEerepeKTe:
3285,05384; 6377,00753; 1234,5336.

300. 15,75 xana 317,25 canpgapelH OupAuKTepre 4eWnH as3bl *kaHa KeOy
MEHEH TerepekTe. Ap OMp TerepekTeeoHYH aOCONIOTTYK KaTalbITbIH Tall.

301. Cangpr 0,1 re 4elnH TaKTHIKTa OHAYK O6JYOK KOPYHYIIYHIO CYPOTTe:
4)

118 e

3.
129°

I S
= 93 6

13 17
1)§; 2)2—5; 3) 3 -




302. Canget 0,01 re 4yelnH TaKTHIKTa OHIYK OOIYOK KOPYHYIIYHII® CYpPOTTO:
3, 7. R 2, 3. 1

303. Cangsr 0,001 re yelMH TaKTBIKTa OHAYK 06JY6K KOPYHYIIYHAO CYpOTTe:
2. 5 5. 3, 9. L. 18
1)79 2)133 3)2119 4)7149 5)37a 6)119'

304. 0°C Ta cyyTek MOJEKYJIaChIHBIH OPTOYO KBIMMBIT bUIIaMABITEI 1693 m/c Tra
Oapabap. bup okyyuy Oya canasl 1690 m/c kbutbim, skuHYECH 60sco 1700
M/C KBUIBIN TErepeKTean. Ap OUp TEerepeKTeoHYH aOCOMIOTTYK KaTaJbIrbIH
tan. Kaiicel ydypaa KakbHIANlyy KaTajbITbl KHYUHE?

21-§. CAJIBILITBIPMA KATAJIBIK

bup canabiH Typayy >KakbIHAAMIYYIapbIHBIH TaKTHITBIH CANBIITHIPYY YUYH
a0COMIOTTYK KaTallbIKTaH MalJanaHbpliar. Orepje TYpAYY CaHAap/blH KaKbIH/a-
IIyyaapbl CabIIITHIPbIICA, aHaa a0COMIOTTYK KaTajbIK JKETHIITYY 3MEC.

Mucansl, TamkenTren Camapkanara 4eiina 6onron apaibik (300+1) kM re
Oapabap. Kamemmun y3ynayry (21,3 £0,1) cm re Oapabap. bupunum yduypma
a0COMIOTTYK KaTalblk | KM JIeH YOH 3MecC, SKMHYH yuypaa | MM JieH 4OH 5Mec.
Anna kanemaun y3yHayry TamkentreH CamapkaHjara 4eiH OOJTOH apalibIKKa
Kaparaija Tarbipaak eJYeHreH jaereHre 00100y?

Tamkentren Camapkanara 4eiiuH 00aroH apanblkThl edeene 300 kM re |
KM JIeH 4OH 00100roH abCOMIOTTYK KaTajbIKKa JKOJ KOIOJTraH. J[eMek, KaTalblk

OJYOHYIT KATKAaH YOHIYKTYH ﬁ-loo% ~ 0,33% BIH TY3OT.

Kanemaun y3ynayryn emueene 21,3 cm re 0,1 cM gen 4yoH 6onboron
a0COMIOTTYK KaTallbIKKa KON KoronraH. JleMek, aHaa KaTaiblK eJ9eHYI jKaTKaH
0,

YOHAYKTYH TE-IOO% ~ 0,47% »BIH TYy30T.

OweHTHI, maapiaapAblH OPTOCYHAArbl apaiblk KaJeMIWH Y3YHIyryHa
KaparaHaa Tarelpaak ©JI4YOHIOH.

XKakbiHAamyyHyH canaTblH 6aajioo Y4YH CalblIIThIpMa KaTajlbIK TYIIYHY-
I'Y KUPTU3UIIET.
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Canviuumuipma kamanvik 0en, caHobli adCONOMMyK KamanbleblHblH
aHbIH OONHCONOYY MAAHUCUHUH MOOYIYHA KAMbIUWbIHA AUMbLIAN.

OI_HCHTI/IH, arepac a CaHbl X THUH 6OJ'I)KOJ'I,Z[yy MaaHHUuCH 6OJ'ICO, aHJaa

[x—d]

a0COMIOTTYK KaTalblk |x—a| Ta Gapabap, caiblIThIpMa KaTajiblk 00JICO a
a

ra Gapabap. CamnpluThlpMa KaTajblK ajarTa Maibl3aapaa TYIOHTYJIAT.

Macemne. Xep maccaceiubiH Oomkomayy maanucu (5,98 + 0,01) -10*
Kr ra OapabGap. AH MBUITBITHI OTYHYH Maccachl (9+1) r ra Gapabap. Kaiicel
©71466 Tarsipaax?

/A Ap GUp eUeeHYH CABIITHIPMa KATANBITBIH 0aamaiiObI3:

0,01-10*
5,98-10*

1) 100% ~0,2%;  2) é-lOO%zn%.

}KeleI/IH MaccacChbl Tarbipaak ©JYOHIOH. A

Konyeyynop

305. Canpgpl OupauKTEpre YeluH TerepekTe jkaHa TErepeKTeOOoHYH a0CONIOTTYK
JKaHa CaJIbIIIThIPMa KaTaJIbIKTAPbIH Tall:

1) 3,45, 2) 10,59;  3) 23,263;  4) 0,892;  5) 1,947

1
306. l)écaHHHHH 0,33 caHBl MCHEH; 2)7 canpiHbIH 0,14 caHBl MEHEH

KAKBIH/IAIIBIIIBIHBIH CAJBIIITHIPMA KaTaJbITBIH Tarl.

307. Kaiicel em4ee Tarbipaak:
1) a=(750+1) m 6u xe b = (1,25+0,01) m Owm;
2) p=(10,6+0,1) c 6y xe g =(1,25+0,01) ¢ 6y?

308. Typayy acmanrtap MeHeH Oup yOakbITTa OyyHYH TeMIIepaTypachl eT4eHIY
’kaHa Oupunun yuypaa t=(104+1) °C, skunum yuypma m = (103,8+0,1)

°C, yuynuy yuypma m = (103,86+0,01) °C wmareniixkanap amsHIB. Ap
OUp eTYeeHYH CAIBIIITHIPMa KaTaJbITHIH Oaasa.
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309. DOxum okyydy y3yHIyKTapbl 4eHee OOOHYA MPaKTUKAJIBIK MII aTKapyyaa
(203+1) MM sxana (120+ 1) cm Harblikanbl anapl. OKyydyiaapaaH Kacel
OupM WIUTH camarTyy aTkapraH?

310. 1) x canblHBIH OOJKONIYYy MaaHWcu a ra Oapabap. JKaxkslHpanryyHyH
canpimteipMa Kataneirsl 0,01 re 6apabap, 6. a. 1 %. Orepae a = 2,71
0o1nco, abCOMOTTYK KaTaJbIKTHI Tall.

2) x caHbIHBIH Oomkonayy maanucu b ra Oapabap. XKakeiHmamyyHyH
canpimtbipma Katansirel 0,001 re Oapabap, 6. a. 0,1 %. Drepae b =
0,398 6011c0, aOCOMIOTTYK KaTaJbIKTHI TaIl.

311. Kyuayn wmaccacer (2:10¥+0,1-10*) r. Banmap ToOyHYH Maccacsl
(2,5+0,1)-10° . Kaiicel euee Tarbipaak?

II znasa 6Gorwonua Keuyeyynep
Tennemenu upirap (312-313):
312, Dx(2x +5)=0; 2) x(3x—4)=0;
Ix-5Bx+1)=0; Hx+4)2x-1)=0.

313 1) 22 —0; [2) T2 0 |3) BN ) 2
x— J

314. Can oryHaa a 4eKUTH b YEKUTHHEH COJIO0 Karar. TeMeHKY caH OHOY

’Ke TepcIu:
1) b—a; 2) 2+b—a; 3) a-b; 4) a-3-b?
315. bapabapcChI3IbIKTBI YbITAp:
1) x+9>8—4x; 2) 3(y+4)=4—-(1-3y);
3) 5(0,2+y)—1,8>4,345y; 4) 3(x—5)+9>15.

316. bapabapchI3IbIKTap CHCTEMAChIH YbITap:
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 {1,5(x—2)—2,1<1,3(x—1)-|—2,5,

L3(x+3)+1,7>16(x+2)+1,8.
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317. Tennemenu ysirap:

D|x—1=34; 2)1—x|=2.4; 3)[1-2x|=5;

4)PBx—2|=1 5)[4x—1|=3; 6)[2x +7|=9.
318. bapabapcChI3bIKTBI YbITAp:

D]x—1/<3,4; 2)|x—1>3,4; 3)|x—1|<3,4;

4)2x+1)>3; 5)[3+2x| <1; 6)[1—3x| > 4.

O3YH/IY TEKLIIIEPHUII KOP!

1. x TMH KaajaraHJgal MaaHWCHHJIE
1
Ex(Zx -4 >(x—2)x

0apabapChI3IBITBIHBIH TYYPAJbITHIH JTaTUIIE.
2. bapaGapch3IbIKTEI YbITAp:

DI2=5x>0; 2)3x—7<4@+2); i+
3. bapabapchI3ibIKTap CHCTEMAChIH YbIrap:

b 3x—13>0, ) 4x—13>3x—-10,
25—4x>0; 11—4x <12 —3x;
Sx+3<3x—17, 4 Sx—7<2—4x,
1—-2x>x+4; 7—3x>1-5x.

319. a<2b 6oncyn. amunme:
1)4a—2b < a+ 4b; 2)3a—2b < a+2b;
3)a+2b>3a—2b; 4)a+b>4a—5b.

320. Y4 OyputykTyH OWp karbl 4 cM JIeH Y3yH, SKHHYH JXKarbl OWPUHYMCHHCH

1,5 ace y3yH, y4yHUy >Karbl SKUHUMCHHEH 1,5 ace y3yH. Y4 OypuTyKTyH
nepuMeTpu 19 cM JIeH y3yH SKEHAWIWMH AAJUIIJIE.
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321.

322.

323.

324.

325.

326.

327.

328.

329.

X TUH KaHAad MaaHwiepuHiae y=-x+1 xana y=x+2 QyHKIMsIAPBIHBIH
MmaaHuiepu O6up yOakeitta: 1) on; 2) Tepc; 3) 1 nen uon; 4) 2 neH
qoH 00J10T?

XKyn caHiblH aHJaH KMHUH KEIreH KYN CaHIbIH Y4 JCEJIEHI€HH MEHEH
cymMacsl 134 TeH 4OH, OIIOJN JXKyN CaHABIH aHJAH MYypAa KEIreH XKyI
CaHJbIH SKWIEHTeHN MeHeH cymmach! 104 TeH kuunHe. Omwon caHabl Tai.
Tak caHIbIH aHJaH KUWMH KEJIT€H TaK CaHIbIH JKWIEHTCHM MEHEH CyM-

Macel 151 neH kuuuHe, nan OIION TaK CAHJbIH aHJaH Mypjla KEJIreH Tak
CaH/IbIH Y4 JCEJICHTeHH MEHEH cymMMmachl 174 TeH 4oH. Ouion caHisl Tarl.

Komr GapaGapchI3blk KOPYHYIIYHIO JKa3:
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.

Temenky canabl 0,01 re yelinH TaKTHIKTa OHIYK OOYOK TYPYH/O CYPOTTO:

5, 3. 3 2. gl o5

l)ﬁa 2)221 3)137 4)77 5)24a 6)12'
Vayuayry / =0,25 M, TyypachlHaH KeCHIHIIMHUH asHThl S~ 1,2 - 102 MMm?,
canplTeipMa Kapmbuibirel p=~0,017 Om - MM*/M OOITOH Ke3 TasKYaHBIH

pl
KaplUIbUIBITBIH 3cenTe | R =—|.
S

Orepae m = 7,6 k1, v = 4,2 M/c 607CO, TETOHYH KMHETUKAJIBIK YHEPTUSICHIH

2
my

2

E =

dopmyna OoroHYA 3cemTe.

20 cm nyy kecunavHu emdeene 0,5 MM katanblkka xoi korougy, 1000
KM apajbIKThl emdeene Oosico katanbik 200 M nu Ty3eT. Kaiicel emdee
Tarbipaax?

Kanket 57 100 agamzan Typrad maapaa ap Oup KaH IpymnnachlHa TaaH/bIK
ajaMaap KaHYaJaH JKOJYTYIIYH aHBIKTOO MAaKCaThIHAAa MEIMIIMHAJIbBIK
u3nngee etkepyiay. Kawel [ rpynmara Tyypa kenren amampap 32,9
% o1, 11 rpynmagaremap 35,8 % nbi, 111 rpynmaparsuap 23,2 % nel
xana IV rpynnanarsiiap 8,1 % el Ty3yuly aHbIKTaiael. Ap Oup KaH
TpyNMacelHAarsl ajaMaaplaH Liaapia KaHuajJaH sKalaut?
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1. bapabapchi3abikThl ubrap: S(x—3)+2x<4x+3.
A) x<6; B) x<-6; C) x>6; D) x>-6.
2. bapabapce3apikTel gbirap: 4(x—1)+5(x+1)<6(x+2)+7(x—1).
A) x<-1; B) x>-1; C) x<1; D) x>1.
3. bapabapch3abIKTEI YbITAp: 2):3 > x;rl — 4x3+3
A) x>1; B) x<1 C) x>-0,05; D) x<2.
4. Tx+5>3(x—1)—4x OapabGapchI3AbITBIHBIH YbITapbUIBIIIBEl OOJITOH 3H
KAYMHE OYTYH CaHIbI Tarl:
A) x=2; B) x=-2; C) x=3; D) x=-1.
5. 7(1—-x)>5(3—x) 6apabapChI3AbITBIHBIH YbITAPBUIBIIIBI OOJITOH H YOH OYTYH
CaHIbl Tal:
A) x=-5; B) x=-3; C) x=2; D) x=-2.
" 3x—6 4x—5 4—x
6. x TUH KaHIAl MaaHUJICPUH[IE Oemryery 5 KaHa —— OesrdeKTOPY-
HYH CyMMachlHaH Ku4uHe 0070T?
A) x<3.3; B) x>2.3; C) x<-23; D) x>4,5.
» 3—5x Tx+3 o 3x+5
7. X TWH KaHIald MaaHWJIECPHHIIC va 0OTIOKTOPYHYH albIPMACHI
OemueryneH 4oH 0oiot?
A) x<L' B) x<—i' C)x>i' D) x>—L
16’ 16’ 16’ 16"
8. bapabapcreI3apikTap CUCTEMAChlH YbITap:
3(1—x)>5—4x,
13—4x<1.
A) x>%; B) %<x<3; C) x>3; D) x>-3.
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9. bapabGapchI3bIKTap CHCTEMAChIH YbIrap:

A) 1<x<09; | B) —12<x; | C) x>9; | D) —12<x<09.
10. bapabGapcbI3abIikTap CUCTEMachlH YbIrap:
{(x+3)(x+2)§(x+4)(x—1)+5,
2(5x—1)>33x—-2).
A) —4<x<-25 B) -4<x<2,5 C) 4<x<25 D) 0<x<2,5.

11. bapabGapchI3abIKTap CHCTEMACBhIHBIH YbITapBUIBIIIBI OOJITOH 3H KHYHMHE
OYTYH caHJIbl TaIl:
X X

27 37h
3x—2>x+2.
A) x=T7; B) x=-7, C) x=6; D) x=3.
12. BapabapchI3IbIKTap CHCTEMACHIHBIH YBITAPBUIBIIIBI OONTOH 3H YOH OYTYH
CaHJIbl Tall:
X X
FRIER
x x _1
373°%
A) x=-2; B) x=1; C) x=2; D) x=0.

13. bapabapchI3AbIKThI YbITap: |4x — 5| <3.

A) x>-2;  B) 3<x<l ) 3<¥<% D2<x< 1.
14. bapaGapchiszbiktsl wbirap: |1 —3x| < 2.
A) 0<x < B)—1§x§—§;‘0)§§x§h ‘I»—%ngL
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15.

16.

17.

18.

19.

20.

21.

22,

126

bapaGapchI3bIKThI YbIrap: |3 — 2x| >1.
A) x<1,x>2; B) x<—-1Lx>-2; C) x<2,x>3; D) 1<x<2.

Cannpin Tak maanucu 1,483, 6omkonayy maanucu 1,48 601co, KakbIHIAITYYy
KaTaJbITbIH TAll:

A) 0,003; B) 0435; C) 1,335; D) 0,445.
CaHJpIH Tak MaaHHUCH %, O0JIKONYy MaaHUCH % 00J1CO, KAKBIHAALLYY

KaTaJIbII'bIH Tall:

1 1 1 7
A)g; B)3—4; C)gé D)E'

Komr Gapabapceizapik kKepyHymyHme xa3: a=-1,8+0,2.
A)—2<a<—1,6; C)—2<a<-—1,6;

B)—1,6<a<-2; D)—-2<a<-182.

Komr Gapabapcei3apik kepyHymyHme xa3: a=2,71+0,01.
A)2,7<a<2,72; 0)2,7<a<2,711;

B)—1,6<a<-2; D)2,7<a<2,72.

15 ™ 0,01 re yeiinH TaKTHIKTa OHAYK 0OIYOK KOPYHYLIYHIO XKa3:

A) 0,53;  B) 0,05  C)06l;  D)054.

% @ 0,001 re 4elnH TaKTHIKTa OHAYK O6YOK KOPYHYUIYHIO Ka3:

A) 0357, B) 0353; C)0,456; D) 0,361.

benvenyHn y3ynayry (5+0,02) m re Oapabap. Oa4eeHYH caiablITHIpMa
KaTaJIbITbIH aHBIKTA:

A) 4 %: B) 04 %;  C)0,02%; D) 0,05 %.




23. Dku aitbuigsiH oprocyHaarsl apaibik (100+1) xm re Gapabap. OmueenyH
CAITBIIITBIPMa KATAIIBITBIH AHBIKTA:

A) 2 %; B) 0,5 %;  C) 1 % D) 1,5 %.

24. Canapl Ky3leH Oupre ueilMH TerepekTe. TerepekTeeHYH CajbIIIThIpMa
KaTaJeITeIH Tam: 5,7635.

A) 5,76; 0,8 %; C) 5,77; 0,08 %;
B) 5,76; 0,9 %, D) 5,76; 0,06 %.

25. Cannpl OHAOH OuWpre YeWWH TerepekTe. TerepeKTooHYH CaNbIIITHIp-
Ma KaTaJbIThIH Tam: 2,2941.

A) 2,3; 0,26 %; C) 2,3; 0,3 %;
B) 2,2; 2,5 %; D) 2,3; 0,4 %.

x Tapbixblii MaceJiesnep

1. Esxaudoun macenecu. Jrepne a, b, ¢, d — oH caHmap, a — amapablH
9H YOHY JKaHa %:5 Oosico, anma a+d>b+c¢ OonymyH nanuime.

2. Anexcanopusinvik Ilannmein macenecu. drepae a, b, ¢, d oH canumap

JKaHa %>§ Ooico, anma ad>bc GomymyH mamuime.

3. bepuynnunun 6apabapceizoviebl. OTEPAE X, X,, ..., X >—1 KaHa x, X,...,
X CaHIapbIHBIH OapabIrel Oupaed Oenrmmyy Gomco, (1+x) (1+x)) ... (I+x ) >
1+x,+..Fx,+ +x_ Oomor.

bepnaymin 6apabapchi3abirbln #=2, 3 OONTOH ydyp Y4YYH HaJuiife.

4. (1+a)* ~1+42a Gomkonayy (GpopMynackiHaH TaiiaNaHbll, ICENTe KaHa
KaTaJbIKThl Oaana:

1) (1,01)%; 2) (1,001)%; 3)(0,99)%; 4)(0,999)°.
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km
5. Bakyymaa JKapbIKTBIH BUIJAMIBITBIH ©JI400 299796T HATBIAKAHBI

km
6ep)11/1, MBbIHA GH‘IGGHYH TAKTHBITbI 4— 60J'I)Iy. CaHI)IHITBIpMa KaTaJIBIKTHI Tarll.
s

6. AgamaeiH Oup Tanm yaublHbIH KooHAYTY (0,15+£0,005) MM re Gapabap.
Kepnen Aiira yeitnn 6onron apanbik 6osico (380 000+500) kM re Gapabap.
Kaiicel enuee Tarsipaak arkapbuiran?

7. Axmum nanupycynoa: ,,¥3yuayry r=>5 xkana R=10 paauyctyy aiinaHanap
Y3YHAYKTapbIHBIH OPTO apu(pMeTHUKaIbITbIHA Oapabdap TEerepeKTUH asHTHI OLION
panuycTyy TerepekTep asHTTapbIHBIH OpPTO apu(MeTHKabIIbiHa Oapabap®,
JedreH 3KeH. AHAarbsl aOCONMIOTTYK JKaHa CaJbIIIThIPMa KaTalbIKTap/bl Tarl.

|..| Tappixblii MaaabIMATTaAP

> (4oH) kaHa < (KMYMHE) Oenrmiep — aHbIK 0apadapchi3IbIK OenruIepu
OupuHum xony aHnmc okymymtyycy T. Kappuortyn 1631-kbuibl OGacbuiran
KATeOWHIEe KeNTUpuiaTeH. > (4oH ke Oapabap) kana < (kuuuHe ke Oapabap)
Oenrunep — aHBIK 3Mec Oapadapcr3apik OenrmiepuH 601co 1734-xbuTbl Gpan-
ny3 marematuru II. byre xumprusres.

X CaHBIHBIH MOIYJIYH |x| CBISIKTYY OenruieeHy Oenrwiyy HEMHC Marema-
turn K. Beepmrpac 1841-Kplabl CyHYII KbUITaH.

baitbipkel Eruner menen BaBunmonmo TaObiiraH MaTeMaTHKaNBIK jKazyyiap
amamaap eTe OalbIPKbI 3aMaHAapaH OOKOIAYY ICENTOONOPAYH K33 OUp ycyi-
Japbl MEHEH TaaHbI SKeHAUKTepUuH KoepceToT. 4000 b1 Mypaa ane BaBuion
OKYMYILUTYYJapbl CaHAapasl KeO0eHTYy, KBajpaTka KeTepyy, TECKepH caHiap
’KaJpl0aniapblH TY3yY MEHEH Oup Karapjaa, caHaapiaH KBajJpaT TaMblp Ybl-
rapyy kKaaplOangapblH Ja TY3YIIKeH. Ayap HaTypasJblK CaHJapAblH KBaJpar
TaMBIpIaPbIHBIH OOJKOJIYY MaaHWIEpUH Taba ajbIIIKaH.

2-, 3-mapakairyy TeHAEMEHUH TaMbIpIapblH OOKOIIYY ICENTee yCylaapbiH
baiteipksl Kbitait, OpTo A3HUSHBIH OKyMYIITYyydapbl TaOBIIIKaH.

Msip3a Ynyroex unumuii MEKTEOMHUH OKYMYILUTYYJapbl acTPOHOMHUSIIBIK
xamapioangapanl (,,3Wxk“)IepaAn Tarblpaak TY3yY YUYH OOJDKOJIYY 3CENTOOHYH
’KaHbl YCYJNJapblH JKapaTbllikaH. Mpip3a YiayrOex axkaJeMHsSCBIHBIH KETEKUU
okymyIuTyynapeiHan Oupu [mscupnuna Kammmpn an-Kammii 6onco ,,Aiinana
KOHYHIO KUTEOMHIE M CAHBIHBIH YTYPJAOH KUMMHKM 17 paspsiblH Tak 3cein-
TEreH.
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TypMywITyK kaHa npeaMeTTep apajblk MaceJjiejep

bapabapcei3asiktapasl, 6apabapChI3ABIKTap CHCTEMACHIH YbITapyyra allbIil
KenreH OMp Hedye MaceleHH Kepemy.

330. 4 xypyT MEHEH 5 KaHT 4oryy 225 cymJaH ap3aH. 3 KypyT MEHEH 2 KaHT

goryy 120 cymman keiMOar.

OwMmHe ap3aH: 13 kypyrny xe 10 xaHTmbI?

A1 KypyTTYH HapKblH X CyM, | KaHTTBIH HapKblH ) CYyM, ICHIIH.
AHIa MaceleHHH MIapThiHA Tyypa KeJlreH TOMOHKY OapabapchI3IbIKTap
cucTeMachiHa 33 007100Y3:

4x +5y <225,
{ 4 (1)

3x+2y >120.
Mprinaan
32x 440y <1800,
45x +30y >1800,

0. a. 45x+30y>32x+40y, 13x—10y > 0.

Hemex, 13x>10y.

Kooby: 10 xant 13 kypyTTan ap3an.

MaceneHuH reoMeTpUsiIbIK TYUTYHAYPMOCY MEHEH TaaHBILIAJIBI.
Termsaukre kaiicel 30Ha (1) OapabapchI3OBIKTap CHUCTEMAachl MEHEH
cypertrenot?

(1) cucremansin 1-6apabapcei3abirel 4x + 5y =225, 0. a. y=45—%x
TY3 CBI3BIKTaH bLI0bIHOA >KaTKaH OapJblK YEKUTTEPAHU TYIOHTAT;

2-6apabapebi3apik 6omco 3x 42y =120, 6.a. y=60— %x TY3 ChI3BIKTaH

JHcoeopyda KatkaH OapIblK YEKUTTEpAu TyrOHTaT (35-cypeTke Kapa).
byn 5ku kapeM TErM3AMKTUH Kecwiumu, x>0, y>0, 3KeHU 3cernke
anbiuca, AMNK yu Oeper. Kypyr MeHeH KaHTTBIH TaK HapKbIH
Ounbeiidns, Oyn HApKTHI TyIOHTKaH (X, y) 4yekuT MNK y4 OypuTyryHyH
WYMHIETH KaajaraHjgai 4ekut Oonymry MyMKYH. bynm y4 Oypurtyk 6onco
13x =10y, 6. a. y=1,3x TY3 CBI3BIKTaH bLI0bINIOA KAWTAIIKaH.
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AV

60

>

\

0] N _g45_ 2
;\\ y=45 57

35-cypeor. y=60—"x

Temek, y<1.3x, 6. a. 13x>10y. A

1
DK3aMeHe OKyYyuylapIblH ¢ Oemyry ,kaHaarraHaeipapiayy®, 56 % bl

,Kakmbl“, 14 y ,,MbIKTHI Oaa anjabl. ,,MBIKTEI anrangap anapasiH 4 %
bIHAH Kerl, Oupok 5 % biHaH a3 060Jco, OapAbIK OKYyUyJapAblH CaHbIH TaIl.

A bapasik OKyy4ynap/blH CaHbIH X JAeHIN. AHZA % — ,,KaHaaTTaHabIpap-

56x 14
- =X
100 25
bapneik okyydynmapasiH caHbel 6 ra nma, 25 ke ga OenlyHeT, IeMek,

ayy* Oaa, — ,KaKIbl 0aa anraH OKyyuyJlapIblH CaHbl OOJOT.

x=6-25-n=150-n, n — Harypanaeik can. lapt GoroHua, ,,MBIKTHI

0aa anran okyyuymapasiH caHbl 0,04x <14 <0,05x OGapabapChI3AbITEIH
KaHaaTTaH bIpar.
byra x=150-n ni kotom, 6n<14<7,5-n, 6. a. n=2 OKECHIUTHH
TabaobI3.
Koody: 300 okyyuy. A
Ok uaumTeru Oupnaed OyroMaapAbliH caHbl 29 maH Kem. |-uaumiTeH
2 OyroMm anbplHTaHJa, KajraH OyoMaap 2-WAMIITETHICH 3 3ceneH aa
KeOypeek 00i0T. 1-uaumTern OyHOMAAapAbIH 3 3CE€CH MEHEH 2-WIHWIITe-
riu OyroMIapIslH 2 3cecCHHMH aibipmackl 60 TaH a3. Ap Oup maumTe
KaH4agaH Oyrom Oap?

|-unumreru OyroMIap/biH CaHBIH X MEHEH, 2-UUIITErH OyroMaap-
TBIH CaHBIH y MEHEH Oenrwiieinn. AHJa MaceleHWH MIapTTapbiHa Tyypa
KeJITeH TOMOHKY OapabapcChI3ibIKTap cHcTeMachiHa 33 007100y3:




x+y>29,
x—2>3y,
3x—2y <60.

Byn cuctemMaHbl TOMOHKY/AOM *ka3blll anadbI3:

x>29—y,
x>3y42, (1)
20—|—§y>x.
Mpeiagan 6oco
20+2y>29-y, )
20+3y>3y+2 3)

27
0apabapcChI3IbIKTaPbIHBIH TYYpaJIbITbl KeJIUM YbIrar. (2) ne’ y > 5 (3)

54
TeH 00JCOo y<= 0apabapchI3IBITBIH aTa0bI3.

27 54 2 5
Hemex, S <y <5 oKe 5; <y< 77. Y — HaTypaJ/iblK caH OOJITOHAYKTaH

an 6 ra xxe 7 re Oapabap 6ono amar. Orepme y =6 Oosco, anma (1)
CHCTEMaHBI

x> 23,
x> 20,
x <24

KOPYHYIITO Ka3bil anyyra 0010T. bupok Oy crcTeMaHbl KaHAaTTaHIbIp-
TaH HATypalJbIK caH Xx koK. Jlemek, y=7 skeH. Auna (1) nen cucremara
Keneouns.

x> 22,
x>23,

2
x<245
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CucTeMaHBl KaHAaaTTaHBIPraH KaJTbl3 HATYPAIBIK CaH X = 24 3KCHH aHBIK.
Kooby: l-ugumre 24, 2-unumre 7 Oytom Oap. A

Oku uaumTern OyroMIapAblH CaHbl yoryy 27 AeH Kem. 2-uaumreH 12
OytoM anbiHTaHaa, |-uaumTerd OyOMIApAbIH CaHbl 2-WIWIITETUICH 2
acelieH na ke0ypeek 00m0T. 1-uaumren 10 OyroMm anbiHraHma, 2-uaIumTerd
OyroMaapabiH caHbl | -uaumreruneH 9 sceneH aa keOypeek 0onoT. Ap
Oup maumTe kaHdagaH Oyiom Oap?

1-3aBox 1 xyHme 950 nen kem 00JI0OTOH caHIa MPOAYKIMS HIITEN
ypirapaT. 2-3aBoj Oamrtan 1-3aBoj yblrapraH MPOAYKIUSHBIH 95 %
BIH yblraprad. Komym4a CTaHOKTOpP OpPHOTYATraHJaH KUHHWH, 2-3aBOJ
OHAYPYYHY l-3aBoaro kaparanga 23 % ra sxoropyJaarTel kaHa |
kyHae 1000 nmen xem mpoaykuus Oepe OamrTansl. 2-3aBOJ KOIIymua
CTaHOKTOPJy ajraHra 4yeiiuH, ap Oup 3aBOj KaH4a MPOAYKLHUS HILTEN
ypiraprad? (IlpogykuusiHbIH caHbl HAaTypalJblK CaHJapAa TYIOHTYJAT.)
A\ 1-3aBox 1 KYHJ® OHAYPreH NPOAYKUUSHBIH CaHbl X OOJCyH. AHIa

95x o
2-3aBoj Oarrrar 100 KOIITyMYa CTAHOKTOP OPHOTYJTaHIaH KMUUKUH 00JICO

b

ﬁ+ﬁ npoaykius Oepren. MaceleHHH Ma3MyHYHa Tyypa KeJlreH

OapabapchI3IbIKTap CHCTEMAchl TOMOHKYAOH OONOT:

[95x 23x

x<950,

95x | 23x 1000,
100 100

MpEeHIan

27
847 — < x<950.

95x 23x .
bupox oo @Ha T CAHMIApHI HATypamibIK CaH Oonyyra Tuiiu, 0. a.

x=100 re Genynyyre tuitnm. (1) apansikta 100 re GemyHe TypraH caH

900. Jemexk, 1-3aBox 1 kynme 900 naana, 2-3aBox 0oico Kollymua cra-




. 95
HOK OpHOTYJTaHra YeHuH m~900= 855 naana mpOMYKIUSI OHIYProH.

Koody: 900 maana, 855 aaaHa.A

335. 1-uaumre xambul, 2-uaumre 0oaco ak mapiap Oap. JKambul mapiaapabH

336.

337.

338.

15
CaHbl aK MAPNAP/BIH CAHBIHBIH o OenyryH Ty3ert. JKambin mapiap/pH
3 2 »
5 OeJryTy, aK mapiapasiH H 0eJIyTy WAMINTEpIECH albIHTaHIAaH KUHHUH,

I-upumre 1000 naanagan a3, 2-uaumre 1150 naananan xem map Kajjabl.

bamran ap Oup mawmTe KaH4yajmaH map OONroH?

80 1, 60 T, 50 T xyk OarkaH BaroHmop Oap. Orepme xkyk 80 T nyy
BaroHJIOPro KYKTOJICO, BaroHIOPIOH | eecy TONyK XYKTeyOei Kaiar.
Orepae kyk 60T nyy BaroHIOpro KyKTeJice, 8 re Ken BaroH Kepek
OosioT xaHa 1 BaroH TONYK >KyKTenOei kamatr. Drepae xyk 50 T iyy
BaroH/0pPro KYKTeJICe, Jarkl 5 BaroH Kepek O0NoT *aHa aHJa JKYKTep
BaroH0pAyH OapabIrbiH TONTypaT. Kyk kaHua TOHHa OOJroH?

Oxyyuynap ap O6up karapaa 8 meH Oonym camka Typca, KarapiaapaaH oupu
Tonyk Oonboii kanar. Orepae ap Oup katapna 7 geH Oomyiica, KaTapiap
TOyK 0O0JOT, OMPOK KaTapiapiblH CaHbl 2 re kebeioT. Drepae ap Oup
Karapaa 5 TeH Oonymica, KaTapiap/AblH CaHbl Jarbl 7 re keOeileT, OUpok
1 karap Tomyk OonOoWT. OKyydynaapIblH CaHBIH aHBIKTA.

1) a, b, ¢, d — oH canmap xaHa a > b, ¢ > d OGonco, anga ac > bd
Oonmymy kutebunae mamvineHreH. byn 6apabapchi3apikka Te€OMETPHSITBIK
TymyHaypme Oep kaHa 36-CypeTTy TYMIYHIYP:

|

C

ld bd

b 36-cypoT.

+-— 4d —

2) Tommoxk kem OypuTYKTyH HMUYWHJAE JKaTKaH KaajaraHjgad 4YeKUTTEeH
aHbIH YOKYJapblHa YEeWHH OOJITOH apajbIKTapAblH CyMMAachl OLIOJN Kerl
OYpUTYKTYH KapbIM MEPUMETPUHEH YOH SKCHIUTHH aHIIjIe.
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339.

340.

341.

342.

“\,

Kenemy 8 i Gonron sputmene 60 % xucinora O6ap 371e. Ara KUCIOTachl
20 % Oonron spuTMeneH Kyromry. Apanammaznarsl kuciora 40 %
naH ker, O6upok 30 % naH a3 60100CTYry YYyH SKMHYU 3PpUTMEIEH
OMpHHYKMCHHE KaH4ya Kytoyra 00yot?

1) Kymymuynap xamaarel 5 kyHae 300 nen a3, 10 xynme 6Gosco 500
J6H Kell MpOoXyKUus AaspAabl. Jrepie kamaarra 8 ajam SMIeKTEHHII,
allapJblH 3MI€K OHYMIYYJIyry Oupaei Oonco, ap Oup xymymuy Oup
KYHJ® KaH4ya MpOXYyKUHUs JAasipAaras?

2) ABrobyc 8 sxonmy kartaranga 185 TeH kem XypryHuy, 15 sxomy
kartaranga 6onco 370 TeH a3 KypryH4y Tamblgbsl. Jrepiae aBToOyc ap
KOy aH/la KaHua OpyH 00JICO, Jaj OIIOHYA JKYPTYHUY TamblraH 0oJico,
aBroOycaa kaH4da opyH Oap?

OyHkuusHbIH rpaduruH Ty3 kaHa rpaduk OOl0OHYAa X THUH KaHJal
MaaHWIepuHe QYHKIUS: OH; Helre Oapabap; 2 eH 4oH; —| JIeH KUuMHe
MaaHuJIep KaObUT aJbIIIBIH Tar:

1) y=5x+2; 2) y=2x—06;
3) y=—4x+5; 3) y=—-3x—1.

37-cyperre ¥y =kx+b chI3bIKTYYy QYHKUMSHBIH rpadUru CYpOTTOJTOH.
1) k xana b ubl Tam; 2) x>0; 3) x<0; 4) x>3 5); 7<-2x 60ATOH]IO
y OQYHKIUS KaHIald MaaHWJIepaud KaOblT aiblIbiH OapabapchI3abik
OeNTUCUHUH KapJaMbIHa jKa3 yKaHa ajJbIHraH 0apadapChI3ABIKTI YbITAP.
YpIrapbUTBIIITH CaH OTYHJA CYpPOTTe.

\ A3
k
w
\ A3
v =
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m KBAOPATTbIK TEHOEMENEP
NMABA !

22-§. KBAAPATTBIK TEHAEME KAHA AHBIH TAMBIPJIAPBI

1-macesie. Tuk OypuTykTyH Herusu OuitkTuruHeH 10 cM re 4OH, aHBIH
astHTBI 00Jico 24 cm? re Oapabap. Tuk OypuTYKTYH OMWMKTHIMH Tall.

/A Tux GypuTykTyH GMIMKTHTM X CaHTHMETp GOJICYH, aHIA aHbIH HETH3H
(x+10) cantumerpre Gapabap. Omion THK OypuTykTyH asHTH x(x+10) cM? re
Oapabap. Macenenun maptel OoroHua, x(x+10)=24.

Kamaanapnsl aubin jxaHa 24 caHbIH Kapama-Kapuibl Oelnru MeHeH
TEHJIEMEHUH coJl 0OJYTYHO OTKepyN, TOMOHKYHY ajalbi3:

x>+10x—-24=0.

TennemeHnun con G6IYTYH TONTOLITYPYY YCYAdy MEHEH KeOeuTyyuysiepre
aXbIpaTalbI3:

X2+ 10x=24=x+12x—2x—24=
=x(x+12)-2(x+12)=(x+12)(x-2).
JleMex, TeHIEMEHH MUHTHII jkazyyra OOJIOT:
(x+12)(x—2)=0.

Byn tenmeme x =-12 xaHa x,=2 TaMmbIpaapra 9.

Kecunmuaun y3yHayry tepc caH 0oio anbaranibIThl ceOeNTYy H3IEIreH
Ouiinktuk 2 cMm re Oapabap 0oJOT.
byn macenenu yprapyyna KBaapaTThIK TEHAEME JIEN aTajraH

x?+10x—24=0
TEHJ/IEME aJIbIHJIBI.
@ Keaopammuik mendeme oen

ax*+bx+c¢=0, (1)

KOPYHYywmo2y menoemeze aumoliam, MvlHoa a, b, c — bepuneen canoap,
a#0, x 6onco bencucus.

o 135




KBanparteik TeHieMenuH a, b, ¢ k03hPUIMEHTTepU MbIHAAW4Ya atajiat: a—ou-
PpUHuU dice bauikvl Kodpguyuenm, b—skunuu Kodghpuyuenm, ¢ — IPKUH MYY6.

Mucanel, 3x*—x+2=0 Ttenaemene Oamkbl KOdQPHUIUEHT 3, IKHHUHU
KodpunueHt — 1, spkuH myde 2.

Marematuka, Gpu3MKa KaHa TEXHUKAHBIH KOTITOTOH MACEleIEPUH YbIrapyy
KBaJPATTHIK TEHJIEMEHU UYblrapyyra KeJITHpPHIIET.

KBazparTeik TeHIeMere garsl MUcanaap KeaTHpeOus:

2x2+x-1=0, 5¢>-10¢+3=0,
x*=25=0, 2x*=0.

Kenteren macenenepan usirapyyna airedpanbik (Gopma aamamTeIpyyriap
KapJaMblHAa KBaJPATThIK TEHIEMEre KeITUPUIIUII )KATKaH TEHJEMENep allbIHaT.
Mucainsl,

2x* 4+ 3x=x*+2x+2

TeHJEMEeCH aHbIH OapAbIK MYYesepyH coji OeNyryHe ajblll ©TKOHIeH KaHa
OKILOII MYYOJOPYH KbICKAPTKAHAAaH KUHHH TOMOHKY

xX*+x=2=0
KBaJIpaTThIK TEHIEMETe KeJleT.
2-maceJsie. TenneMeHu yelrap:

x*=64.
A 64 TY coil 0eJyKKe aibll 6Te0y3 jkaHa KBAJPATTHIK TCHIEMEHH ana0bI3:
x*—64=0.
Con GenykTy keOeilTyydynepre axxeipaTaObi3:
(x—=8)(x+8)=0.

JleMek, TeHJIeMe 3KU TaMmbIpra 33: x1=8, x2=—8. A

x?=64 TeHIEMECHHUH OMPUHYH TaMbIpbl 64 CaHBIHBIH apU()METHKAIBIK Ta-
MBIPBI, SKHHYHCH O0JICO ara KapaMa-KapIibl CaH SKCHIWTHH OeNTHiIeH KeTeOus:

x, =64, x, = —/64.

Anarra, Oyn sku (dopmyna OMPUKTUPUIT Ka3bIIAT:
X, = +/64.
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2-Macenere 0ONTy X,, =18 CBIAKTYy *ka3yyra OOIOT.
x*=64 tenneme x*=d TCHICMCHHH ©3re4e ydyypy caHamar. Ap KaHaau
KBAJpPaTThIK TeHAeMe 00Jco X*= d TeHaeMere KeNTHPUIUIIA MYMKYH.

@ Teopema. x’=d menoeme, mvitnoa d>0, sxu mamvipza 33:

N R

O d HBI TeHAEMEHUH coi 0ONyryHe aibll eTelY3:
x*—d=0.

d>0 6OJ'II"OHI[yKTaH, apI/I(bMeTI/IKaJ'IBIK KBaapaT TaMbIPJAbIH aHBIKTaMacChl

2
O0oroHua d :(\/E ) . OmoHayKTaH TEHJAEMEHHW MHUHTHUII Ka3yyra OOJOT:

X —(d) =0.

Bbyn Tennemenun con 0edyryH keOeiTyydysepre aKblpaTblll, TOMOHKYHY
ana0sI3:

(x—d)(x+d ) =0,

MBIHJAH, X, = \/E, X, = —\/g. ]

4 4 2
Mucansl, x° = 5 Temaemec x,, = i\/; = j:g TaMmbIpiapra 33; x*=3

TCHICMECH X, , = ﬂ:\/g TaMmbIpiapra 37; x>=_8 TeHIeMeCH X, = i\/g = i2\/§

TaMmbIpapra 2j.

Orepae x*=d TeHIeMEeHHH OH 0emyry Heire Oapadap Ooico, aHma x*=0 mende-
me 6up mamwipea 33: x=0. x*=0 TerueMenu x - x=0 KepyHyIITo ka3yyra OOJTOH-
nykTaH kasne x*=0 mendemeze oku 3 apa bapabap mamvipea 93 peiuner: x, ,=0.

Deepoe d<0 6onco, anda x*=d mendeme uvinbicbl mamviprapea 33 60160um,
AHTKEHH YbIHBITHI CAHJIBIH KBAJPAThl TEPC CaH OONYITy MYMKYH 3Mec. Mucassbl,
x?=-25 TeHjgeMe UYBIHBITHI TaMbIpJIapra 33 3Mec.
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348.
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Konyeyynop

(Oo3eku.) TeMeH 10 KOPCOTYIITOH TECHISMENEPACH KalChlIaphl KBaIPATThIK
TegaemMe OO0JIOT:

1) S5x214x+17=0; 2) §x2+4:0;
3) —7x2- 13x+8=0; 4) 17x+24=0;
5) —13x4+26=0; 6) x2-x=0?

(Oo3eku.) KBagpaTTeik TeHAeMEHUH KOY(DDUIIMEHTTEPUH >XKaHA IPKHUH
MYYOCYH aWT:

1) 5x*—14x+17=0; 2) —Tx*—13x+8=0;
3) §x2 L 4=0; 4) x2+25x=0;
5) —x? +x+%=0; 6) —x*—x=0.

Orepae ax’+bx+c=0 KBaApaTTHIK TEHAEMEHHUH KO3(GOHUIHEHTTEPH
Oenrmnyy 00JICO, OMION KBAAPATTHIK TCHIEMEHH JKa3:

1) a=2,b=3,c=4; 2) a=—1,b=0,c=9;
3) a=1,hb=-5,c=0; 4) a=1,b=0,c=0.

bepuiren TeHAeMEHM KBaJpaTTBIK TEHJAEMEre KEeJITHP:

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).
-3, =2, 0, 1 cangapsiHaH KalcCbUIapbhl TEHJEMEHUH TaMbIpiapbl OOJOT:
1) x>=9=0; 2) xX*—x=0;

3) ¥’ +x—6=0; 4) x> —5x+4=0;

5) (x=D(x+2)=0; 6) (x+I)(x=3)=x?

(Oo3ekn.) x>=36 TeHaeMe KaH4Ya TambIpra 33?7 Amapasl Tam. Anapaad
KalCBIHBICHI 36 HBIH apu(PMETHKAIBIK TaMbIPhl 0OJOT?




349. (Oozeku.) Tenmemenu ubirap:
) x*=1; 2) x*=09; 3) x*=16; 4) x* =25;
5) x> =100; 6) x* =0; 7) x° =49; 8) x” = 64.

350. TenmeMeHUH TaMbIpJIapbIH TaIl:

2 9. 216, 247, 2 _ Al
1) x =1 2) x = 3) x _19, 4) x _24,
5) ¥2=5; 6) ¥2=13; 7) xzz% 8) x2=10.
351. TenmeMeHu ybIrap:
) x2—49=0; 2) ¥*—121=0; 3) %xzz();
2
4) = =0, 5) x> +9=0; 6) x> +12=0.

5

352. KBazmparTelk TEHJAEMEHH, aHBIH COJ OOJYryH KeOOUTyyuylepre
QKBIPATHIM, YbITap:

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-§. HAJIA KBAJAPATTBIK TEHAEMEJIEP ’KAHA
_AJIAP/Ibl YbITAPYY

Orepae ax’+bx+c=0 kBagpaTThik TeHAeMene b ke ¢ K03DPUIUCHTTEPACH
a3 nerenje Oupu Hesre Gapabap Oosco, aHaa Oyn TeHIEMETe yana Keaopam-
MbIK meHoeme JIeHUIIET.

Jlemek, 4ama KBaJpaTThIK TEHIEME TOMOHKY TECHJAEMeJepJcH OWpHHUH
KOpYHYLIYHAe 00JOT:

ax’ =0, (1
ax>+c¢=0,c=0, (2)
ax* +bx=0,b=0. (3)

(1), (2), (3) Tennemenepae a xoappuyuenm Hoence bapabap >MeCTUTHH

ICKEpPTE KEeTeOu3.
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Yana kBagpaTThIK TEHIAEMENEp KaHJal YbITapbUIBIIIBIH KopcoToOys3.
1-macese. TeHaemeHU ybIrap:

5x2=0.
A byn tenpemenun sku GenyryH 5 ke Oemym,
x*=0

TeHJEMEHH aja0nI3, MeIHAaH x=0. A
2-macesie. TeHneMeHu ublrap:
3x*-27=0.
A\ Tennemennn skn OenyryH 3 ke 06enedys3:
x2-9=0.
byn TeHmeMeHu TeMeOHKYIOH jka3yyra 0OJOT:
x*=9,
MBIHJIAH X, =43. A
3-macesie. TeHaemMeHW 4ybIrap:
2x2+7=0.
/\ TermeMeHH MHHTHI JKa3yyra GOmoT:

=L
2

Byn TeHneme 4bIHBITBI TaMmblpiapra 33 5MeC, aHTKEHM X THH KaajaraHjaau
YBIHBITB MaaHwiepuuae x> >0 06oJoT. A
4-macene. TeHaemMeHUW dbITap:
—3x2+5x=0.
/\ TeHneMeHHH cOI GONYIYH KOOOHTYYdYI0pre axbIpaThiI,
x (-3x+5)=0

5
SKEHIWIMH analei3, MeIHAaH: X, =0, x, = 3

. A

Koody: x, =0, x, =

W | W
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Konyeyynop

Tennemenu usirap (353-357):

353. 1) x> =0; 2) 3x* =0; 3) 5x° =125;
4) 9x* =81; 5) 4x*— 64 = 0; 6) x2—27=0;
7) 4x* =8l; 8) 0,01x> = 4; 9) 0,04x>=16.
354, 1) x2 —Tx=0; 2) x* +5x=0; 3) 5x* =3x;
4) 4x* =0,16x; 5) 9x* —x=0; 6) 9x° +1=0;
7) x> —3x=0; 8) 0,1x* —x =0; 9) 16x° +3=0.
355. 1) 4x°—169=0; 2) 25—16x> =0; 3) 2x* —16=0;
2 qe. 2 1, 2 _ 1,
4) 3x” =15; 5) 2x =3 6) 3x 53,
7) 3% =27 8) 4x’ = 64; 9) 1%;8:4.
x2—1 . 9—x? | . x* =5 .
356. 1) =5 2) : =1 3) 4= s
_9x*—4 16-x* . X6
4) 3=——; NF R 6) 5==——.

2) 17x% —5x=14x" 4+ 7x;
4) 15x49x> =7x* +10x.

358. x THH KaHaaW MaaHunepunje Oyn OemdexTep Oupu-OupuHe 6apadap OOIOT:

4x> —3x x* +5x 3x%4+7x 7x%—5x
1) 3 kaHa —— 2)

357. 1) 3x> +6x=8x" —15x;
3) 10x 4 7x> = 2x* + 8x;

?

24-§. KBAAPATTBIK TEHAEMEHHWH TAMBIPJIAPBIH TABYYHYH
OOPMVYJIAJIAPBI. JUCKPUMUHAHT

- - .

KBaapaTTeik TeHAEMEIEPIN YbITAPYY YUYH MOAYK KEAOPAMMbL AXNCLIPAMYY
yeyny KONIOHYyaT. Bya ycymay Mmucangapia Kepedy.
1-macese. KBaaparThK TE€HIEMEHH YbITap:
x*+2x-3=0.
o 141




/A Byn TeHneMeHWH (OPMACHIH TOMOHKYIOH aIMAaIITHIPAOHI3:

X +2x=3,
X +2x+1=3+1,
(x+1)° =4.

Hemek, x+1=2 xe x+1=-2, mpiHpan x =1, x,=-3. A

bus, x?+2x—3=0 TeHIEMEHHN YbIrapbIIT KATHII, aHbIH ()OPMACHIH AJIMAIITHIP-
TaHbIOBI3NA, con O6NyeyHOO KU MyYoHyH Keadpamul (x+1)* anvinowvr ocana
oy benyeyHoe Oencucus Kamvliunaowl.

2-macesie. TeHneMeHM 4ybIrap:

x*+6x—7=0.
/A Byn TeHJeMeHH aJMaIITHIPraHbIObI3Ia, aHbIH CON GONYTY KM MYYOHYH
KBaJpaThlHA allJIaHCHIH:
xP46x=17,
X2 +23x=17,
X +2:3x43 =743,
(x +3)> =16.
byn ¢opma aamamTelpyyaapabl TYHIYHIypeOy3. x?+ 6x TylHTMana
OMpPUHYM KOLIYJIYYy4Yy X CAaHIBIH KBaJApaThl, SKMHYUCH OOJIICO X MEHEH 3 TYH
9KHU ACeNIeHTeH KoOenTYHaycy. OMOHIYKTaH T€HJAEMEHUH COol OOJIyTYH/I® KU
MYYOHYH KBaJpaTblH allyy YYYH TE€HJIEMEHUH KU OOIyTYHO 3 1ol KOIIYY Kepek.
(x+3)*=16 TenaeMeHn ublrapbii, x+3=4 xe x+3=-4 Ty anaObI3, MbIHIAH
x =1, x,=-7.

3-macene. 4x> —8x+3=0 TeHIEMEeHH 4YBITap.
A 4x* —8x=-3,
(2x)* —2-2-2x =3, (2x)* —2-2-2x+4 = -3 +4,
(2x—2) =1,2x—2=1yoki2x—2=—1,

n=l =l A
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4-macese. x*+5x—14=0 TeHIEMEeHH YbITap.

A.f+5x:M3xL+Z§x+§:d4+§3

2
5 81 5 9
(x—i-g) = x+5_i5’

9 5 9 5
X =-—2=2 x,=———>=-7. A
12 2 > 2 2 2

JXoropyna kBafpaTThIK TEHAEMEICPIH TONYK KBAJIPATThl aXbIpaTyy yCyiay
MEHEH YbIrapyy Kapairad sje. Omon yCcyiay *aiibl KOPYHYIITOry KBaJpaTThIK
TCHJIEMEHU YbITapyy (OPMYJIAchlH KSATHPUI YBITApyy YYYH KOJIOHOOY3.

JKanmel KepyHYIITOry KBaJpaTThIK TEHJISMEHH Kapam Kepeoys:

ax> +bx+c=0, MbiHaa a#0.

Tennemenun sku GenyryH a ra Oenyr,
b
X AZx+==0
a a

KBaJIpaTThIK TEHICMEHH aJla0bI3.
byn TennemeHuH GopMachiH aJIMaIITHIPraHbIOBI3a, aHBIH COJI OOIYTYHIO
9KU MYYOHYH MOJYK K8a0pambvl aJBIHCHIH:

2 b e SIS (R RN A
Y +;x_ a, X F2 2a x+(2a) N a+(2a) ’
b 2 b> —4ac
| = 1
(x+2a) — (1)

Drepae b* — 4ac >0 6Gonco, anna

2
2 2
x-l—i) :[ b—4ac].
2a 2a

MpyiHan
b Vb% —4ac b Vb% —4ac
SRLANT ,  x,=——x%
2a 2a 2a 2a
KE

e 143




_ —b+\b*—4ac
L2 2a )

(2)

(2) bopmynara srcannsl KOPYHywmeo2y Keaopammulk meyoeme mamvlpiapbl-
HblH hopmynacsl NEHNIIET.

D=b*—4ac tyroutmara ax’+ bx+c=0 KBagpaTThIK TCHAEMEHUH OUCKPUMU-
Hanmol aewnnet. (2) dhopmynagaH KepyHYI TypraHgail, KBaIpaTThIK TEHICME:

1) D>0 6osco, x, *aHa x, — KM TYPAYY TambIpra 33, X, #X,;

2) D=0 6omco, x,=x, — Oup TameIpra 3;

3) D<0 06omco, YBIHBITH TambIpiapra 33 3Mec.

I-macesie. TeHaemeHU ybIrap:
6x°+x—2=0.

A byn xepne a=6, b=1, c=-2 xana D>0, 0. a. TeHIEME KU TambIpra
7. (2) dbopmymna GoroHYA TOMOHKYIOpIY TabaObI3:

112 —46(=2)  —14£49 147

X2 =

2:6 12 12 °
MBbIHAAaH
-7 v -7 2
N T A 2 3
2 A

1
KooOy: x, =0 L =—7

2-macene. 4x* —4x+1=0 Tennemenu 9pITap.

A Byn xepne a=4, b=—4, c=1 xauna D=0, 6. a. TeHgeMe OUp TaMbIpra
73. (2) dbopmyna OoroHYA TOMOHKYJepHy TabaObI3:

_ 4E4 441 4d0

Xio =

1
2.4 8 2°
Koo0y: x:%. A

Orepae (1) GapabapasikThiH OH OeJyryHae Tepc caH Typca, 0. a.
D=b*-4ac<0 Goaco, anma (1) GapabGapabik X THH 34 KaHJIAH YBIHBITHI
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MaaHUCUHJIE Tyypa 00J00MT, aHTKeHH aHbIH coll Oenyry Tepc smec. OmoHIyK-
taH, seepoe D =b*~4ac<0 bonco,

ax* +bx+c=0
menoeme HblHblebl mamwipaapea 33 00n60um.
3-macesie. x*—4x+5=0 TeHaeMe YBIHBITHI TAMBIPJIAPTa 33 SMECTHTHH JATHIIIC.
A byn xepne a=1, b=-4, c=5,
D= p? —4ac:(—4)2 —4-1-5=—-4<0.

Jlemek, OepuireH TEHJEME YBIHBITHI TaMbIpiapra 33 3Mec. A

4-macemne. 2x°+3x+4=0 TeHIEMEHH gpITap:
A (2) dopmyna GooHYA TOMOHKYT® 33 60100y3:
L T3 P-424
1,2 4 &
Tampip Oenrucu acTeiHIa TypraH caH Tepc:
9-4.2.4=9-32<0.
/Kooly: TeHmeme UYBIHBITHI TaMbIpiapra 33 3Mec. A
Byn mucanna D=b>—4ac=-23<0: YbIHBITEl TaMBIPJIAPIBIH KOKTYTyHa
JTUCKPUMHUHAHTTHI JCENTEN MIICHUM Maiaa Kbpulyyra jaa OoJMak.

Yana kBagpaTTeik TeHAEMenepan aa (2) ¢opmyna 60toHYa ybIrapyyra 0oor,
Oupok amapasl ybirapyyna 23-§ Ta kapanraH ycyngapiaH TaigaliaHTaH OH.

Kenyeyynep

359. OnH m canppl Tam, HaTHIiKaa OEPUIITEH TYIOHTMa CyMMa JKe ailbIpMaHbIH
KBaJIpaThl OOJCYH:

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. TenmeMeHHM TOJNYK KBaApaTThl aXbIparyy yCyly MEHEH 4YbIrap:
) x* +4x—-5=0; ) x> +4x—12=0;
3)x* 4+2x—15=0; 4) x> —10x +16=0;
5)x* —6x+3=0; 6) x> +8x—7=0.
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361.
362.

363.

364.

365.

366.

367.

368.

369.
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Tennemenu ubirap (361-363):

1) 9x* +6x—8=0; 2) 25x* —10x—3=0.

) x> —5x+4=0; 2) x*=3x-10=0.

1) 2x* +3x—5=0; 2) 52 —Tx—6=0.

D = b*—4ac TYWOHTMaHbIH MaaHHUCHH 3CEMNTE, MBIHA:

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.
KBazparThlk TEHJEMEHHU ubIrap:

1) 2x° +3x4+1=0; 2) 2x% —3x+1=0;

3) 2x> +5x4+2=0; 4) 2x* —Tx+3=0;

5) 3x* +11x+6=0; 6) 4x° —11x+6=0.

X THH KaHAail MaaHWIEPHUHJE TYIOHTMAaHbIH MAaaHUCH HeJIre aijiaHar:
1) 2x* +5x—3; 2) 2x* —Tx—4; 3) 3x* +x—4
4) 3x* +2x—1; 5) x*44x—3; 6) 3x* +12x +10;
7) —2x* +x+1; 8) —3x*—x+4; 9) 6x° —5x+1?
KBanparteik TeHgemenu usirap (367-368):

1) 9x° —6x+1=0; 2) 16x> —8x+1=0;

3) 49x° +28x +4=0; 4) 36x° +12x+1=0.

1) 2x> +x+1=0; 2) 3x* —x+2=0;

3) 5x”+2x+3=0; 4) x> —2x+10=0.

Temenky TeHmemenepau usirapOacTaH, ajapAblH KaHYa TambIpra 32
OOJIyIIyH aHBIKTA:

1) 2x* +5x—7=0; 2) 3x* —7x—8=0;
3) 4x° +4x+1=0; 4) 9x* —6x+2=0.




Tennemenu usirap (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—0,58+x%).
372, 1) XA3x _ x+7, 2) x2_3x—{—x:11;
2 4’ 7
3 2x23+x B 2—43x _ x26—6; 4 #_% 03,
373. TenueMeHu ysIrap:
1) 5x° —8x—4=0; 2) 4x* +4x—3=0;
3) 8x* —6x+1=0; 4) 5x* —26x+5=0.
374. TennemeHW TONYK KBaApaTThl aXKbIpaTyy yCyly MEHEH YbIrap:
1) x* —16x+ 48 =0; 2)x? —Tx—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 420 =0; 10)x* — 6x —55=0;
11)3x% —x— 70 =0; 12) x> =100x +99 = 0.
ax’ +bx+c=0 TeHaemMeHWH 5ku OOJYTYH TeH 4a ra keOeWTym na
ax’ +bx+c=0 yd4 MyueneH TONyK KBaJpaT axeIparyyra OOJOT:
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4a*x* + 4abx + dac = 0,
(2ax)2 +2-2ax-b+b* +4ac—b* = 0,

(Zax + b)2 =b* 4ac, MBIHIAH, 2ax +b = +b* —4ac.

—b+\b? —4ac

Anpa, X, = .
Mucan. Tonyk kBaapaTThl KOTopyldarbl yCyJl MEHEH axbIpaThlll,

10x*> +13x—3=0 TEHJEMEHU YbIrap:

A10x* +13x—3=0, 40-10x> +40-13x —3-40 =0,
(2ox)2 +2-20x-13+13>—13>—3-40=0,

(20x + 13 =169 +120, (20x+13) = (17); 20x+13==17;

~17-13 30 3

1713 4

|
MT 0 T2 50 2T 20 20 2

1 3
Koooy: X=g, x=—. A

375. TennemeHM KOPCOTYITI'OH YCyJl MEHEH YbIrapblll Kep:

12x* —7x4+1=0; 2) 6x° +5x +1=0;

2
4)%_ix—1:o.

3)8x% +7x—1=0; 12

@ Kuvipvinvin y3yndy2y 3 cm 601201 Kyo Koi3vll mycke 00E120H.

An koipor 1 cm ayy Kyouanapza 6oaynoy. Kanua Kyo yu Koizoln

]Vb 4 932 Bbup oa kwi3vin kanmanza 33 Imec?

1
1
1
1
1
1
1
1
1
1
Kanmanza 332 JKu Kol3bln Kanmanza 332 bup keizein kanmanza
1
1
1
1
1
1
1
1
1




25- §. BUET TEOPEMACDI. KBAAPATTBIK Y4 MYYOHY
CbI3BIKTYY KOBOUTYYUYYJIOPI' O AJKBIPATYY

x4+ px+qg=0 (D

KOPYHYWMO2Y Keaopammuvlk meHoemeze KeImUupuizeH KeaopammolK
menoOeme oetiuniem.

byn tenmnemene Oamkbl kodddunuent oupre Oapadap. Mwucansl,
x*—3x—4=0
TEHJIEME KEJITUPUITCH KBAJPATTHIK TEHJEME JCENTEJIeT.
@ Ap kaHnman
ax’ +bx+c =0

KBaJpaTTHIK TEHIEMEHU aHbIH KM 0enyryH a#0 re Oemym, (1)
KOPYHYIIK® KEITUPYYTre OOIoT.

Mucansl, 4x” +4x—3=0 TeHnemenn 4 ke Geaym, TOMOHKY dopMmara
KENTHPUIIET:
2 3
x 4+x—==0.
o=

(1) xkenTupuATEH KBaIPaTTHIK TCHICMEHWH TaMBIPJIapbiH Ta0a0bI3. ANl yUyH

2
JKanmel KepyHymrery ax™ + bx 4+ ¢ =0 xBaaparThiK TCHIEMEHHH TaMbIPIaphI
dbopmynaceinaH, 0. a.

—b+b*—4ac
A @)

bopmynanan mainananabei3. XKanmel kepyHymrery tenaemene a=1, b=p,
c=¢q 00ICO, KeNTHUPUITEH KBAJPATTHIK TCHIEME

X+ px+qg=0

anbrHat. OmIon ceOenTyy KeITUPWITEH KBaJAPATThIK TeHAeMe YUYH (2) dopmyna
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KC

na=—2 (2] -4 6

KOPYHYIIK® 33 OOJIOT.
(3) bopmymara kermupuneen K8aOpammulk meHoeMeHuH mamuipaapuvl op-
Mynacel TEUHIIET.
(3) ¢opmynanmaHn, aitHBIKCA, p KYN caH OOJNTOHIO TalTaTaHTaH OH.
Mucansl, x>—14x—15=0 TeHIeMEeHH YbIrapabl.
/A (3) bopmyna GooHYA TOMOHKYHY TaGabbI3:

X, =T+\49+15=748.

Kooody: x =15, x,=-1. A
Kentupunren kBaJpaTThIK TEHJAEME YYYH TOMOHKY TeopeMa OpYHAYY:

@ Buer teopemacel. Jzepde x, scana x, nep
x’+px+q=0
meHOeMeHUuH mamuipaapsl 6onco, anoa
x1+x2 =P,
X,'X,=q
dopmynanap opyuoyy, 0. a. Keamupuizen KeaopammovlK meHoeme
MamslpaapylHblH CYMMACHl KApama-Kapuivl 0enzu MeHeH alblHZaH

IKUHYU KOI()puuuenmke, an mu mamvlpiapvlHblH KOOOUMYHOyCY
0051c0 IpKUH Myuoe2o0 Oapaodap.

O (3) dpopmyna Goronua:
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Byn GapabGapibIKTapibl MY4eJeI1 KOWICOK, x +X,=-p 00n0T. Anapabl
K00OUTYTI, KBaJparTap aibIpMackiHBIH (OPMYNAchl O0OIOHYA TOMOHKYHY analbI3:

2

v =(-2) (2] ~a| =(2] ~(2) +a=4 @

Mucansl, x*—13x+30=0 tenaeme x,=10, x,=3 TampIpaapra 33; aHbIH
TaMBIPJIAPBIHBIH CyMMachl X, +x, =13, anapaein kebeuTyHaycy 6omco x, - x,= 30.

P

BueTr Teopemacwsl KBaApaTThIK TeHAeMe dKu Oapabap N=x=—7

TambIpiapra 33 OONTOH yuypjaa jAa Tyypa OonymyH Oenruien keredwus.
Mucansl, x*—~6x+9=0 Tenneme sku 6apabap x,=x,=3 TaMmbIpaapra 3»;
alapiblH CyMMachl x, +x,=6, keboiTynaycy x - x,=9.

I-macene. x*+px—12=0 TenaeMeHUH TambIpiapbiHan Oupu x, =4. Ouon
TEHJEMEHUH p KOO(DOHUIMEHTHH KaHa SKMHYM TaMBIPbl X, HHU Tall.
Buer teopemacsl GoroHua:

X x,=—12,x,4+x, =—p.
x,=4 Gonronaykran 4x,=— 12, MBIHIaH Xx,= -3,

P:_(xl +x2):—(4—3):—1-

Kooby: x,=-3, p=~L. A

2-macene. Tambiprapsl x,=3, x,=4 0O0JrOH KEATHPUITEH KBAaJIPATTBIK
TEHIEME TY3.

A x,=3; x,=4 canaapsl x’+px +q=0 TeHIeMEH!H TaMbIpIapbl OOJTOHTYKTaH
Buer teopemackl 6oronya, p=—(x +x,)=-7, g=xx,=12.

Kooby: x2=7x+12=0. A

3-macese. 3x*+8x—4=0 TeHaeMeHUH TaMbIpiapbiHaH Oupu oH. TeHaeMeHH
yplrap0acTaH, SKWHYM TaMbIPAbIH OCITUCHH aHBIKTA:

/\ TermemennH >ku GOMyryH 3 Ko GOy, TOMOHKYHY amabbI3:

2 8 4
x +-x——=0.
+3 3
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4
Buer Teopemacel Goronua x,x, :—§<O. [lapT Goronua x>0, nemex,

x2<0. A

K93 6up macenenepau usirapyyna Buem meopemacvina meckepu 007120H
TOMOHKY Teopema KOJIJOHYJAT.

@ Dzepoe p, q, X, X, candap yuyn
X, tx,=-p, x x,=q 4)
Kamyluimap amkapwlica, aHOA X, HCAHA X, CAHOApPb

X+px+q=0

MmeHO0eMeHUH mamoulpaapsl 6onom.

O Con Genykrery
xX>+px+gq
TYIOHTMAJIa p HbIH OpIyHa —(X, +X,)TH, ¢ HyH OpayHa 60JICO X, * X, KOOOHTYHIYHY
ko&0y3. Hartbrii’kaga TOMOHKY TYIOHTMa allblHAT:
X+ pxt+g=x"—(x +x)x+xx,=
=X —xx— XX +xx, =x(x—x)—x,(x —x)=
=(x—x)(x—x,).

Owenrun, srepae p, ¢, X, *aHa x, canaapel (4) KarelITap MeEHEH
OaliaHbpIKaH 00JICO, aHIA X MuUH ap KaHOal MAAHUCUHOe

X prt g = (- x)(x—x,)

Gapabapiblk aTKapbuiaT, MbIHAAH 00jcO X, kaHa x, Jep x*+px+g=0
TEHJEMEHUH TaMbIpiapsl dKeHaurn kemun yirat. @

Buer TeopemachiHa TeCKepH TeopeMajaH MaijgaiaHbll, KBaJIpaTThIK
TEHJEMEHUH TaMBIPJIApbIH KIIE MAHO00 YCyly MEHEH Tabyyra OOoIoT.

4-macene. TaHmoo ycyiny MeHEH
x?=5x+6=0

TCHJIEMCHHH TaMBIpJIapbIH Tall.
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A Byn xepne p=-5, g=6. Dkn X, JKaHa X, CaHbIH
X +x, =5 xx,=6
OOJTOHION KBUIBII TaHIAHOBI3.
6=2"-3 xaHa 2+3=5 skeHauruH >Tudap ansln, Buer TeopemachiHa TeCKepH
Teopema OoroH4Ya X, =2, X, =3 ke, 0. a. x’~5x+6=0 TeHJeMeHHH TaMbIpIapbIHa
73 005100Y3. A
X2 —x—12

S5-macede. 3 06J4Y6eryH KBICKapT.
X+

A bemvexTyH ambIMBIH KOOOUTYYUYIOpre a)xbIparadbl3:
X —x—12=x*—4x+3x—12=

=x(x—4)+3(x—4)=(x—4)(x+3).
Jlemex,

x?—x—12 e g A
x+3 x+3
ax*+bx+c xem mydere keaopammvlk yu My4e AenwneT, MbiHAa a#0.
5-maceseHu 4birapyyaa x°—x—12 KBaJgpaTThIK Y4 My4e TONTOMITYPYY
yCylly MEHEH KoOOUTYydyJepre axKwslpaThUIibl. AHBI TOMOHKY TeopeMaaaH
naiIamalbIn J1a Ke0eHTyyuylepre axeIpaTyyra OOJIOT.

@ Teopema. Jzepoe x, ncana x, nep ax*+bx+c=0 keadpammuix
menOeMeHUun mamplpaapsl 001co, anoa 0apoOvIK X YYYH MOMOHKY
oapabdapovix opynoyy 6onom:

ax’ +bx+c=a(x— x,)(x— x,). (5)

O (5) TuH oH GeMyryHIe TypraH TYIOHTMAHBIH (GOPMACHIH ATMAIITHIPAOHI3:

a(x—x)(x—x,)=ax’ —ax-x, —ax-x, +ax,x, = ©)
=ax’ —a(x, + x,)x + ax,x,.
X, KaHa x, Jep ax*+bx+c=0 TenmeMenun, 0. a. Xt + %x + 2 =0
TEHJIEMEHUH TaMBIpJapsl OONTOHIYKTaH Buer Teopemachl 0OrOHYA,
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b c
X +x,=——, XX, =—
1 2 a’ 172 a’

MbIHAAH a(x, +x,)=—b, axx, =c.
Byn TylonTManapasl (6) 6apabapasikka kofor, (5) dopmymanst ama6er3. @

(5) popmyna ax* + bx + ¢ keadpammuiKk yu Myue Cbl3bIKMYy KOOOUMYYUyI0p2o
AdNCHIPAMBLICAHBIH MYIOHIMAN.

2x% +5x—3 y
6-macesje. ————— TYKOHTMaHbl )KOHOKOUIOIITYD.
x°—x—12
/\ BeueKTYH aibIMbl MEHEH OONYMYH KOGOHTYYUYIepre axbpaTalbi3.

1) 2x2+5x—3=0 TeHmeMe dKH TaMmbIpra 33:

Janungenren teopema OoOrOHYA
1
2x> +5x—3= 2(x—5)(x—|—3):(2x—1)(x+3).

2) x*—x—12=0 TeHmeme x,=-3, x,=4 Tambipaapra 33. JlanuiageHren
Teopema OoroHYa x2—x—12=(x+3)(x—4).
OmenTur,

2% +5x—3  (2x—1)(x+3) _ 2x—1
2 _x_12 (x+3)(x—4) x—4

Konyzyynop

376. KentupwireH KBaapaTThlK TEHIAEMEHH YbITrap:

1) x> +4x—5=0; 2) x> —6x—7=0;
3) x* —8x—9=0; 4) x> +6x—40=0;
5 X*+x—6=0; 6) x> —x—2=0.
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377. (Oozeku.) Kentupuiren KBaapaTThIK TEHAEME TaMbIPIAPbIHBIH CYMMAChIH
*KaHa KOOOUTYHIYCYH aWT:
1) x> —x—2=0; 2) X —5x—6=0;
3) x> +3x+2=0; 4) x> +3x—4=0;
5) x*—7x+5=0; 6) x* +9x—6=0.
378. (Oo3exu.) x*—19x+18=0 TeHaeMeHUH TaMmbIpiapsiHan Oupu 1 re Gapa-
0ap. AHBIH SKMHYM TaMBIPBIH Tail.
379. (Oo3zekn.) 28x?+23x—5=0 TeHaeMEHUH TaMbIpiIapbiHaH Oupu 1 re Oapa-
0ap. AHBIH SKMHYU TaMBIPBIH TaIl.
380. (Oozexn.) TennemeHn ybirapOacTaH, aHBIH TAMBIPIAPHI OCITHIIEPUH AHBIKTA:
) x> +4x—5=0; 2) X’ +5x+3=0;
3) x> —5x+3=0; 4) x* —8x—7=0.
381. TambIpnapsl X, JKaHa x, OOJITOH KeNTHPHUITEH KBAIPATTHIK TCHIEMEHH XKa3:
D) x=3 x,=—1 2) x,=2, x,=3;
3) x,=—4, x,=-5; 4) x, =-3, x, =6.
382. Tanmoo o1y MEHEH TEHAEMEHHUH TaMbIpJapblH Tar:
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. Ksagpar yu mydeHy KeOeWTYyuylepre axwIpar:
1) x> —5x+6; 2) x* +4x—5;
3) x* 4 5x—24; 4) x* +x—42;
5) 2x° —x—1; 6) 8x” +10x +3;
7) —6x> +7x—2; 8) —4x* —Tx+2.
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384. benuekTy KbICKaprT:

2 — 2 — X
h = B e s
Clearars ) %; 6) 3x;x+28_xl_ :
385. KentupuireH KBaApaTThIK TEHAEMEHHW 4YbIrap:
) x*—2B3x—1=0; 2) x> —2J5x+1=0;
3) x* +2x—4=0; 4) x* —4Tx+4=0.
386. KelOeiiTyyuynepre axsipar:
1) x° —3x" 4 2x; 2) x° 4 4x° = 2lx; 3) x* +5x° —24x;
4) ¥’ —9x*—22x; | 5) ¥’ —8x*+7x; 6) x° —5x +6x.
387. bem4ekry KbICKaprT:
2 2 2
e B A e R
388. TyloHTMaHBI KOHOKOWIOUITYP:
D x2—71x+12 x13; 2) x2+2x+9 a xi3;
3) — 7 5 : 4 Sx+l 5x% 4x .
5x743x—2  5x—2 X 49x—10 x> —2x+1

26- §. BUKBA/IPATTBIK TEHAEME. KBAJIPATTBIK
.. TEHAEMEI'E KEJTUPUJIUII KATKAH TEHAEMEJIEP

I-macesne. TengemeHu ubIrap:

xt—=7x* +12=0.
A x2=¢ nern Oeneunetious. AHIA TCHIEME TOMOHKY KOPYHYII ajar:
2_T7t+12=0.
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byn kBajpaTThik TEHIEMEHM YbITapaObI3:
t,=4,1,=3.

x?=t OONTOHIYKTaH, OCpPUJITeH TCHACMCHHU YbITapyy TOMOHKY 3KH
TEHJEMEHHU YbITapyyra KeITHPHUIET:

x*=4, x*=3,
MBIHJIAH:
X, =+2, x,, =+3.

Koody: x ,=42, x,, = +J3. A

@ Tomonky

KOpYyHyumeozy meHoemeze OuKeaopammslK meHoeme oeiiuiem, MblHOaA
a#0.

ax* +bx* +¢c=0

X?=t 6Geneunoo MeHeH Oyn TEHAEME KBAJPaTThIK TCHIEMEre KEITHPHUIIET.
2-macesie. BHKBaapaTTHIK TEHJIEMEHU 4YbITap:

9x* +5x° —4=0.
A x2=¢ nen Genruneii6us. Anna

9t +5t—4=0.
ByJ'I KBaI[paTTBIK TEHACMCHHU '-IBIFapBIH, Ta6a61313:
4
tt=—,t,=—1

4 2
x> = 3 TEHJEME X,, = :i:g TaMbIpiapra 33, x>=—1 TeHaeMe 00JICO YbIHBITHI
TampIpiapra 33 SMec.

Koooy: xm:i%. A

3-maceune. Tennemenu yblrap:

3 4

x+2 N x—3
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/\ Tennemesern 6eT4oKTOPAYH Kanmbl 6enymy (x + 2)(x — 3) ke Gapabap.

Orepae x+2=0 va x—3=0 0oJico, aHTa TEHJIEMEHHH KU OOJYIYH
(x+2)(x—3) ko kebeuTym, anadbI3:

3(x—=3)—4(x+2)=3(x+2)(x—3).
byn tennemenuH QopmachiH ajaMaThIpalbI3:
3x—9—4x —8=3(x>—x—6),
—x—17=3x>—-3x—18,
3x* —2x—1=0.

AJNbIHTaH KBaJIpaTTHIK TEHIEMEHHU YBITApBIN, aHbIH TaMBIPJIApbiH Ta0a0BI3:

1
x, =1 x, =73

x=1 xaHa x = —% OosiroH10 OepriireH 0eI4eKTeOpAYH 06lyMIepy HeJre
aiaHOaraHpIkTaH 1 jkaHa —% CaHIaphl OIIOJ TEHJEMEHHWH TaMbIpJIapsl OOJIOT.
Koody: x,=1; x, = —%. A
4-macese. Tenaemenu ueirap:
1 3

3—x
= 1 2. 1
(x—1)(x—2) T x—1 x=2° x#1, x# M

A Hlapt Goronua (x—1)(x—2)#0. Tenaemenun sku 6eayryH (x—1)(x—2)
re KeOOWTYI, TOMOHKYHY ayia0bI3:

I1+3(x—2)=@—x)(x—1).
byn tenaemeHuH ¢GopmachiH alIMaIThIPaObI3:
143x—6=—x"+4x-3,
x'—x—2=0.

AJNBIHTaH KBaJIpaTThIK TEHIEMEHH YbITaphill, aHBIH TaMbIpIapblH Ta0aObI3:
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x,=-1, x,=2.
=—1 Oonronmo OepuireH TeHAeMeIerd OeNyMAep HeNre aimaHOauT.
Hemek, —1 canbl — OepuiareH TEHIEMEHUH TaMbIpbl. X =2 OOITOHIO0 OepuireH
TEHJIEMEIETH dKU 0OTUOKTYH Oemymy Henre Oapabap. OmOHIYyKTaH 2 CaHBI
OepwiTeH TEHJEMEHUH TaMbIpbl OOJOOWT.
Koody: x=-1. A
4-macenene Oepwiren (1) TeHmemMe 3KH TaMbIpra 33 OONTOH (2) KBaJpaTThIK
TEHAEMETe KenTupuiau. Anapaan Oupu, 0. a. x, =—1 (1) TeHaEMEHUH TaMBIPHI
Oonor. OkuHuM x,=2 Tamelp (1) TeHmeMeHMH TambIpbl 00N0OMT. AHna ara

yemKku mamvlp JEHUIICT.

OmeHTHI, TEHAEMEHU OENTHCH3 KaTBHIIIKAH TYIOHTMara KeOOHUTYpPTeHIe
YeTKM TaMblpiap maiaa Oomymry MyMKyH. OUIOHAYKTaH Oeneucu3 0O1YOKMyH
O6NyMYHOO KambluKan meyoemenepou Yvleapeanoa meKuepyy emKopyy 3apbli.

5-macesie. TeHneMeHu ubIrap:

x+7 1 1

x+4 x+3 0 4Tx412
byn ceisikTYy TeHIemMenep b6enuok-payuoHanidyy meyoemenepee MACai OOJOT.

/A x2+7x+12 KBamparTHK Y4 MYuoHY KeOeHTyyuynepre akeipaTaObl3.
x*+7x+12=0 TenJeMeHU YbITaphiIl, aHbIH X =-3, X, =—4 TaMbIpIapbIH Ta0alkbI3.
OmoHayKTan

x* 4+ Tx+12=(x+3)(x +4).

Tennemenun ki 06IYTYH OOITIOKTOPIYH KBl O6IyMyHe, 0. a. (x+3)(x+4)
Ko ke0eiTe0y3. Harbribkaga TeMeHkyre 33 00700y3.

(x+7(x+3)—(x+4)+1=0.
TenaemennH (GOpPMACHIH aTMAIITHIPAOBI3:
xP4+10x4+21—x—4+1=0,
x> +9x+18=0.
By TeHJIeMeHH YbIraphill, aHbIH TaMBIPJIAPbIH Ta0a0bI3:
x=-3, x,=—06.

DOMU TaMbIpIapasl TeKepeous. x=—3 00JIroHa0 OCpUITeH TEHIEME YKHHYH

KaHa Y4yHUY OerqdyexkTepyHYH Oemymuepy Heusre ainnaHar. OMIOHIyKTaH
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X,=-3 — YETKM TambIp. X=—6 00JrOHI0 OEPUIreH TeHIEME OOIYOKTOPYHYH
Oemymmepy Henre Oapabap smec. x=—6 HbI OepwiIreH TEHIEMere KOrom, Oy
CaH TEHJIEMCHHWH TaMBIPbl OOJYIIyHa HIIEHUM Maija KbLIyyra OOJOT.

Koody: x=-6. A
Konyeyynep

Tennemenu ubirap (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*4+3x* —4=0;
3) x'+x*—20=0; 4) x*—4x*-5=0.
10 _38_ “ -
ML 1) —S-—-=1L 2) —+—=5
1 3. 40 40 _
RS TE Yk
1 1 5. 4 4
5 St 378 6) 1,5.

x—2 x+2 o

3x+4  x—2 | x+2  x=2 13,
392. 1) P W 2) ) + 26
+5 1 1 2 Dx—
3) X _ : 4) x°=2x-5 1 —1
x+2  (x+D(x+2)  x+1 (x=3)(x—1)  x-3
5) xz_x:6; 6)x2_2x:3.
x+3 —3—-x x4+3 x—1 1-x x-1
393. Tenameme UBIHBITHI TaMmbIpiapra 330u:
1) x*=5x*+7=0; 2) x*+3x*4+2=0?
394. x TMH KaHOAW MaaHWJICPUHJIE TYIOHTMaJap/AblH MaaHWJICpH OUpU-OnpHuHe
Oapabap:
6 2 x+4 6 3 14
- AT, — va 1?
D oo+ v 2-—; 2) 7o o P +
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395. 1) xt =53t +4=0; 2) x*—8x2—9=0;
3) ox*+23x* —12=0; 4y 16x* —409x + 225 =0;
5) 4x* —5x2 +1=0; 6) 4x* —17x> +4=0;
7) 4x*—9x2+2=0; 8) 6x* —5x" +1=0.
396. 1) (x+3)" —13(x+3)" +36=0; Beneuneo: (x+3) =t
2) 2x—1)*—132x—1)> —12=0; (2x - 12 =t
3) (x—D'—x*+2x-73=0; (x—1)2=¢
4) (x4+2)'—2x"—8x—-16=0; (x+2P2=t¢
5) (x> +6x)° +8(x" +6x)—9=0; (X2 + 6x) = 1
6) (x> —16x)° —2(x* —16x)—63=0. (x> — 16x) =1
397. 1) (x+1)7 (¥ +2x) =12;
2) (x=2)° (x> —4x)+3=0;
3) (x* +3x+ (x> +3x+3)+1=0;
4) (x?—5x+2)(x*?—5x—1)=28;
5) x(x+1)(x+2)(x +3) =0,5625;
6) (x—2)(x=3)(x+2)(x—7)+36=0.
— 2_ J—
308. 1) x+4 x 4:31, 2) X 2x+5:16x 122;
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
e Y s
X x"+1
[ 4

Tuewenyy oencunoony xupeusun,

TeHaeMeHu ubirap (395-399):

11— Aunrebpa, 8- kiace yuyH
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399.

400.

401.

162

2
1 1
1) [x+—| =2 x+—]—3:0; Bencuneo: (x+l)=t.
X

2) |[x+—| =3|x+

X X

3) x—i—l -5 x+]—6:O;

4) x2+i2]—4[x+l]+5:0;
X

X

5) (x2+3x+2)(x2+3x—4):—5;
6) (x> —5x+4)(x>—5x+6)=120.

Temenky TengemenepauH ap Oupu y4uyH: 1) Oapiablk TambIpiapblHBIH
CYMMAacCBhIH; 2) OapJAblK TaMbIpJapbIHBIH KeO0eWTyHaycyH; 3) Tepc
TaMBIPJIapBIHBIH CYMMAaChIH; 4)OH TaMBIpJIapblHbIH KOOOHUTYHIYCYH; 5)
9H YOH jKaHa 3H KWYMHE TaMBIPJIapblHBIH albIpMachiH; 6) 3H YOH OH
TaMBIPBIHBIH 9H KUYMHE OH TaMbIPbIHA KATBIIIBIH Tall:

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.

TenneMeHn gbIrap:
D ( —8)2 +4(x” —8)=5;

2) x'—2x —13x> +14x+24=0;

3) (x+5) —13(x+5) - x” +36x" = 0;

4) 5x* +20x° —40x+17=0;

X 2
x° =8.

5) x2+[

x—1




27-§. KBAAPATTBIK TEHAEMEJEPIWUH JKAPIAMBIH/IA
MACEJIEJIEP YBbIT'APYY

KBaznparTelk TeHIEMENIEepANH KapAaMblHAa OMp Heue Macese 4blrapadbl3.

I-maceJe. [llaxTara Tam Tamrasnsl *KaHa aHbIH IIAXTaHYH TYOYHe ypyHTaH-
Jia yplrapraH YHY 9 cekyHJJaH KUHHMH yryiany. YHAYH buigamasirsia 320 m/c,
OOpIYK KYYYHYH BUIIaMIaHyycyH Oonco g=10 m/c? mem scenrer, MaxTaHbIH
TEPEHIUIUH aHBIKTA.

/\ 1llaxTaHBIH TepeHAUruH Talyy YUYH TAIITHIH MAXTAHIH TYOYHe TYHIYY
yOaKpITBl m AW AHBIKTOO JKETHUIITYY, AaHTKEHU ILIaXTaHbIH TEPEHAUTH IPKHUH

. gt?
TYIIYY MbIH3aMbl OOFOHYA =, Merpre Oapabap.

[apT 6otonua g=10 m/c’. OMOHIYKTaH MAXTaHbIH TEPEHIUTH 577 MeTpre
Oapabap.

DKHUHYM JKaKTaH, MAaxTaHbIH TEPEHIWTUH YHAYH bULIAMABITH 320 m/c 1y
TAIITBHIH IIaxTa TYOyHe Oapbll THHTeH 3amMaTTaH COKKYHYH YHY YTYJTraHra
4eiiMH oTKOH yOakbmiTKa, 0. a. (9—¢) cexkynara kebeWTynm Tabyyra 00JIOT.
Hemexk, maxtanbia TepeHauru 320 (9—1) metpre Gapabap.

[llaxTaHbIH TEPEHAMTHH AHBIKTOO YYYH TaObUITaH 5KU TYIOHTMAaHBI
tenaemrupun, 5t2=320(9—1¢) TenaeMenn anabbi3. AHBI YbIrapadbI3:

1> —64(9—1)=0,
t* +64t—64-9=0.
AnbIHran KBaJApaTTbIK TCHACMCHHUH TaMbIPJIapbIH Ta0a0bI3:
t,=—324£+32"+64-9 =—324,/32(32+18) =

=-32++32-50 =—-32£+16-100 =—-32 +40,

t, =8, t,=—72.

YHayH Tymryy yOakeIThl OH OONTOHIYKTaH, =8 c 00IoT,
JleMek, maxTaHbIH TEPEHAUTH TOMOHKyTe Oapabap:

5t =5-8 =320 m.

Kooby: 320 m. A
o 163




2-maceJge. Dkcrnpecc aBToOyc aBTOBOK3aijgaH 40 KM aibICTBIKTarbl
a’poToOpTKO Kapail xeHexy. Apanan 10 MUHYT ©TKOHIOH KUWWH aBTOOYCTYH
apThIHAH TAKCHUJIE KYPIYHUY KeHeay. TakCUHUH BUIAAMABITBl aBTOOYCTYH
plIIamMbITbiHAH 20 KM/caaTka 4oH. Drepie ajap aj’pornopTko Oup yOakbITKa
KETUT KeJreH 00JICO, TAaKCM MEHEH aBTOOYCTYH BUIJAMJIBITBIH Tail.

/\ ABTOGYCTYH BUTIAMIBITE X KM/CaaT GONCYH, aHAa TAKCHHHH BITIAM/IBITBI

40
(x+20)xm/caar 60510T. ABTOOYCTYH KBIUMBIT yOAKBITHI . » TAKCHHHH KBIAMBLT

40
yOaKeITEl "0 o0 caar 6omort. [llapt 6oroHYa, aBTOOYC MEHEH TaKCHHHWH KBIHMBLIT

. 1
yOaKBITTaphl OpTOCYHIArsl aiibipma 10 MuH ra OGapabap, 0. a. 5 caar Jlemex,

4 40 1
x x+20 6

(1)

AnbrHTaH TeHaeMeHu Ybirapabei3. Tenmemenud sku 6enyryH 6x(x+20) ra
KOOOUTYI, TOMOHKYHY ajalbI3:

40-6-(x +20)—40-6x = x(x + 20),
240x + 4800 —240x = x* + 20x,
x> +20x —4800 = 0.
byn TeHaeMEeHMH TaMbIpiapbl:
x, =60, x,= - 80.

x TiH Oy maanwiepunae (1) Tenaemere KUpreH 00T4OKTOPIYH O0IyMIopy
Henre Oapabap amec. OmIOHIYKTaH x, =60 xana x,=-80 (1) TemmemMeHUH
TaMBIpJIapbl OOJIOT.

ABTOOYCTYH BIITAMIBITHI OH OOJNTOHIYKTaH, MaceJIeHNH MAapThIH OUp rana
Tamblp KaHaarTauaeipar: x=60. TakcuanH puTHaMIBITHl 80 KM/caar ka Gapabdap.

Koo0y: aBToOycTyH bUIHaMasTel 60 kM/caar, TakcuHuku 80 km/caart. A

3-macesie. Konm »a3maHbl KeUypyYy YUYH OMPUHUYHU OMEPATOp IKUHUYMCHHE
Kaparanjga 3 caar a3 yOakbIT capmnTaiT. Amap 4oryy HITen OapAblK Ko
’a3Manbl 6 caar 40 MuHyTTa Keuypyn OosymTy. bapabik Koi jka3MaHbl Keuypyy
YUYH ajapibplH ap OMpHHE KaH4aJaH YOakbIT Tajan KbUIbIHAT?
bapapik koi *a3MaHbl KeUYpYY WIIMH Oup OUpAMK, 1en KaObLT analsi3.
bupunun omeparop Kon jka3MaHbl KOYYpYyY Y4YyH X caaT capnTaraH OOJCYH.
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AHzia 5kMHYM omneparopro Oya uil yuyH (x+3) caaT Tanan KbuiblHaT. bupunun
1

1
oreparop OMp caarTa WMIITHH  OONYIYH, SKHHYHCH 0oNco 73

OenyryH

1 1

arkapatr. Amap 4oryy umTen, Oup caarta OapJAblK WIITHH R OenyryH

2
arkapbimar, 6 caat 40 munytra, 0. a. 6§ caarta 0osco anap OapjblK HIITH
arkapsimar. OmOHAYKTaH
2(1 1
6= (— =1.
3\x + x+3

byn tenmemenu TemeHKyIel kazyyra OOJOT:

1 1 3

x  x+3 ~ 20

2)

Anbia 9ku 6enyryH 20x(x+30) ra keOeHTYN, TOMOHKYHY anadbI3:
20(x +3)+20x =3x(x +3),
40x + 60 = 3x* + 9,

3x* —31x—60=0.

Byn TeHIeMEHWH TaMBIpIapHl:
5

)C1 = 12, Xz = —g

X THH Oyn MaaHwiepuHe (2) TeHaeMere KUpreH 0eI9eKTopayH 0eIyMIepy

Hosre Oapabap smec. Omonaykran x, =12 xaHa x, :—% (2) TeHmeMeHUH
TaMBIPJIApPHI.

Macenenun ma3myHy 6oroH4a x>0 Oonronaykran x=12. Jlemek, OMpuHUIH
oreparop uimike 12 caat, skuHYMCH 00sco 12 caar+3 caar=15 caar capnTair.
KooOy: 12 caar xana 15 caar. A

Konyeyynep

402. Kebentynaycy: 1) 156; 2) 210; 3) 342; 4) 600 re 6apabap 00NToH KU
y/laananl KeJireH HaTypasiJbIK CaHJbl Tarl.
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403.

404.

40S.

406.

407.

408.

409.

410.

411.

412.

166

Kebenttynaycy: 1) 255; 2) 399 ra 6apabap O0NroH 3KH yraanail KeJlreH
TaK CaHJbl Tarl.

Tuxk OyputykTyH nepumetpu 1 M, assHTBI 0051co 4 M?. AHBIH KaKTapbIHbIH
Y3YHIYTYH Tall.
AsaTBl 2,45 ke Oonron Oak 630 M y3yHAyKTarel ny0an MEHEH Kypdal-

rad. Orepye 6ak THK OypuTyk ¢opmachiHaa 00JCO, aHBIH Y3YHYH XaHa
TYypachlH Tarl.

400 kM apanbIKTBl 3KCTpecc MOE3AM KYK Moe3AuHe Kaparanga | ca-
aTka TE3UPIIK KYPAY. OTepiae KYK MOE3TUHUH bUIIAMIBITHI KCIpPece
noe3aauHukuHeH 20 kM/caat ra3 6oico, ap OUp MOE3IIMH BUIAAMIBITHI
KaHgan?

Keme napeissHbIH arbiMbl MeHeH 4 OekeTTeH B OekeTke Oapawl. Keme
’KapbIM caaT TOKTOTOHJIOH KMWHMH apThIHA XKOHOY *aHa A JaH YbIKKaH/IaH
8 caarraH KuWiiMH Kaiipa 4 OekeTke kenau. 4 kaHa B OexeTrepauH
OpPTOCYHJIArbl apayiblk 36 KM, Japblisl arbIMBIHBIH BUIIAMJBITBI O0sico 2
KM/caaT 00JicO, KEMEHUH TYPYKTYy CYYyAarbl BUIAAMIBITBIH Tarl.

DKM TON aJucTep YOryy HMIITEN aWblUifa KaHbl KypyjiraH OOpYKaHaHBI
3aMaHOan MeIULMHAIBIK aiiMaHaap MEHEH ka0/1yy JKaHa anap/bl KeHre
cajqyy HIITepuH 12 KyHJIe asKTamTbl. Jrepiae TONTOpAoH Oupu Oy
WIITH SKMHYKMCUHEe Kaparanga 10 kyH a3 yOakbITTa arkapca, aHja ap
Oup Tom 3 ajjblHYa MIITEN, aHbl KaHYa KYHIe arkapar?

KBazgpar dopmaceiHaarsl TyHykeqeH 6 cM KEHIUKTETH TYHYKE KBIPKBII
aneiael. Kanran GenyryHyH asuTthel 135 cm? re Oapabap. KBaaparTein
OamTanksl ©I46MIOPYH Tal.

Tux Oyputyy yu OypuTykTyH asHThl 180 cM?. Drepie KareTTeprHEH OUpH
KMHYUCUHEH 31 cM re 4oH 00JC0, OmIOoN Y4 OypUTYKTYH KaTeTTEpHH TaIl.

30 kM JyY apaibIKThl BENOCHUNEAYMICPACH OMpU IKMHUYMCHHE Kaparanzia
20 MHH Te3HupIIK Oachkll OTTYy. BUpHHYM BENOCHTIETUYMHUH BUIAAMJIBITBI
SKMHYNCHHUKHHEH 3 KM/caaT Ka 4oH dMe. Ap OMpUHUH BUIAAMIIBITEL KaH4ya?

DKU Kypylyll ToOy 4OTyy HIITEN, KOHIop Y4yH 6 KYHOe Kamap Kypay.
Orepae Oy UIITH aTkapyy Y4yH OMPMHYM TONKO SKMHYMCHHE KaparaHja
5 KYHIe KeIl Tajarn KbUIbIHCA, ap OMp TOM 63 ajlJblH4a MIITEM, OIIOHI0N
Kamap/pl KaH4a KyHAe Kypyn OyTypeTt?




x* +2006x* +2005x + 2006
KON My4OHY KOOOUMYYUYN0pP2O AMNCHIPAM.

III 2nasa 6orwnua Kenyzyynep

Tennemenu ubirap (413-415):

413. 1) ¥ —12=0; 2) ¥ —50=0; 3) §x2+2x=0;
4) 3x—§x2:o; 5) x> —48=0: 6) 2x—%x2:0.
414. 1) x> +4x—45=0; 2) x> —9x—52=0;
3) 3x* —7x—40=0; 4) 5x° +17x—126=0.
415. 1) 4x> —2x—3=0; 2) 9x° —3x—4=0;
3) 4x® —8x—1=0; 4) 3x* +4x—1=0.
416. TenmemeHu upirapOacTaH, aj KaH4Ya YBIHBITHI TaMbIpra 33 JKEHIUTHH
aHbBIKTA!
1) x> —5x+6=0; 2) 5x° +7x—8=0;
3) 25x* —10x+1=0;  4) 9x* +30x+25=0.
417. Ksampar y4 MydeHY KeOeHTYyydylepre axbIpar:
1) x* 4+12x+30; 2) x> —10x +16; 3) 2x7 +x—1;
4) 2x* —3x—2; 5) x> +8x+7; 6) 2x> —3x+1.
418. ben4ekTy KbICKaprT:
1 X9 2) X 4x? +ax 3) 16x% —24x49 |
x+3° x+2 ’ 4x24+5x—6
gy 25071041 5) X225 6) X2 5546
5x2—14x-3 "~ x—5 "’ x+3
[
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419.

420.

421.

422.

423.

Tennemenu ubirap (419-420):
1) x*—9x* +20=0; 2) x'—11x* +18=0;

3) 2x* —5x*+2=0; 4) 5x* —16x*+3=0.
x 33 X 24x  5-x
D x72+;_xT2’ 2) 43y x+3 x
+3  6— +5 4 4
3) y+3 | 6y _ y+5. 4) ytd v _

ey 1=yt vty y=4 Ay 42

Mi-6 BepronéryHyH abara canbluThipManyy bugaMasirsl 300 km/caar.
An 224 kM apaJBIKTBl KU KONy YUYyl ©TTY: OMPHHYH KONy IIaMajIbiH
OarpIThl 0OIOHYA, PKUHYM KOJIY MIaMaJJIbIH OarbIThiHA Kapiibl. Jrepie
BEpPTOJIET [IaMalra Kaplibl y4KaH[Ia MIaMajAblH OareiThl OOrOHYA
yUYKaHJareira kaparasia 6 MuH ken yOakbIT capnTarad 00Jco, [IaMalijibiH
BUIIAM/IBITBIH aHBIKTA.

BenocuneaunHuH K0IAyH OMPUHYHU KAPBIMBIHIATHI BUIIAMIBITH aHBIH
OKMHYM KapbIMBIHJAATB BUIAAMIBITBIHAH 3 KM/caar 4oH Oonmay. Drepie
Benocunenun 90 kM myy Oapablk skommy 5,5 caaTta ©TKeH 00Jco, ai
KOJIIYH SKWHYM KapbIMbIH KaHJall bIIAAMIBIK MEHEH OTKOH?

Jlapak TUTYYae 5KH TON MIITEAW. BUPUHYM TONM KYHYr® SKUHYMCHHE
kaparanga 400 Tymke kem napak Turum, Oapasirel 6omym 2700 Tynm
JapaKk THKTH. DKUHYU TOI 2 KYHre kemn umtenu xana 2500 Tym mapax
TUKTH. Ap OuUp TON Japak TUTYYIe KaHYa KYHIOH HIITEreH?
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. Tennemenu usirap:

O3YH/Y TEKLIIEPUII KOP!

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. KeOeiiTyyuynepre axbIpar:
1) x2+x-6; 2) 2x?—x-3; 3) x>—6x+9.

3. Macenenu uysirap.
AWbUIIapJBIH OPTOCYHAATHl 36 KM apasibIKThl OUp BEJIOCHIEAYU
SKUHYMCHHEH | caaT Te3upaIdk 0achIl OTeT. Drep/ie BeloCueuuiIepieH
OMPUHMH BUIAAM/IBITHl SKUHYUCUHUKUHEH 3 KM/caaT Ka 4OH SKEHIHUTU
oenrmyy 0osico, ap OWp BEIOCHUTIEAUYMHUH BUITAMIBITHIH Tall.

Tennemenu ubirap (424-426):
2
424. 1) 3x(x—2)=x—4; ) X2 l=x x5

425. 1) 2x(x—2)=(x+1)>=9; 2) 5x(x—4)=(x—8)" —65;

2 2
3) (x+2)"  (x+D 1 4) (x—1)2_(x—2)2 h 3

3 2 ’ 4 5
426. 1) (x—5)(x—6)=30; 2) (x+2)(x+3)=6;
3) (x—D(x—4)=3x; 4) (x—2)(x+8)= 6.

427. x TuH KaHgai MaaHwiaepuHae x>+ 3x—88 TyoHTMaHbIH MaaHucu: 1) 0
re; 2) 20 ra; 3) —18 re; 4) =70 ke Gapabap 6omoT?

428. DOrepne:
1) a=3,b=1,c=—4; 2y a=5,b=2,c=3;
3) a=25,b=—10,c=1; 4) a=1,b=0,c=-25
0osco, ax?+bx+c=0 KBagpaTTHIK TEHACME KaHYa YbIHBITBI TAMBIPra 33
6onot?

429. TenaemeHu ybIrap:
1 12x+4  3x—2  2x+43
) ¥42x=3 x-1  x+3’

5.8 2 20
=4 X1 x*-3x42  xXX+3x42

2)

x+ 34 _2x—3 x+5

x2—8x—|—7_x—7 x—l-
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430. ®upma oenrmryy meenette 5 400 sxyn OyT KMAMM Aasiplo0OTO THHHUIIL. AJl ap

KYHY ke3nenreHzieH 30 xyrka Kel MPOXYKIMs Jaspaabl kaHa OyIOpTMaHbI
MOOHOTYHOH 9 KYH Mypla artkapisl. byroprMa kaHua KYHI® aTKapbUIraH?

431. Dxwu caskarybl Besocunenne 4 aibuigan B aifbuira kapai Typayy >KOJI0H

xkoHeny. bupunuucu 30 kM, sxuHuUMCH O6o0ico 20 KM KYpyyre THUHHII
sne. bupuHYM casKaTYBIHBIH BUITAMIBITH SKHHUMCHHUKUHEH 3 KM/caat
Ka 4oH. bupok skuHYM caskaryel B ra Oupunumre kaparanga 20 MuH
MypJa XKeTUN Kenau. Ap Oup caskaTdbl KOJA0 KaHYa yOakbIT O0IroH?

432. KymyuraymapasiH 9ku TOOY KOy peMOHTTOOHY 4 caarta OyTypay. Orepie
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Oamtanm OMPUHYM TOM JKOJNAYH SKapbIMbIH, aHJaH KUHWH 00JCO SKMHYH-
CH KajJraH OeNyTYH PEMOHTTOTOHJO, Oap/blKk PEMOHTTOO WINTEpH 9 caarta
oyrmex. Xommy ap Oup Tom €3 anmabiHYA KaHYa yOaKbITTa PEMOHTTOUT?

IIT rimaBa GowHYA CHIHOO KOHYIYYJ6pYy — TecTTep

Tengemenu ysirap: x2=64.
A) x,==8; C) x==8;
B) x=38; D) x=32.

Tenmemenn ysirap: x>—11=0.

A) x=411; C) x=-11;

B) x,,=%11; D) x:%.
. Tennmemenu usirap: 3x>=48.
A) x=4; 0 X, = +4;
B) x=-4; D) x=8.
. Tennemenu ynrap: x*=5x.
A) @; C) x=0;
B) x=2,5; D) x,=0, x,=5.
. Tennemenu ywirap: x*+9x=0.
A) x,=0, x,=-9; O) xl,2=9;
B) x ,=+3; D) x,=9, x,=0.




10.

11.

12.

KBagparTeik TeHaeMeHH ubirap: x2+x—6=0.

A) x, =3, x,=2; O x,=+ 6;

B) x,=3, x,=2; D) x,=-2; x,=-3.
KBagparTeik TeHaeMeHH ubirap: x>+ 7x+6=0.

A) x,=Lx,=—1; C) x,=—-7,x,=—6;
B) x,=—-6,x,=—1; D) x,=—1,x,=-5.

KBagparteik TeHaemenu ubirap: x>+x+1=0.

A) x,=0,x,=1 C) o;
B) x,= g; D) x,, =++-3.
KBajipaTTelk TeHAeMeHHu ubrap: x° —7x+10 =0.
A) x,=-2,x,=2; C) x,=5,x,=1;
B) x,=-5,x,=2; D) x,=2,x, =5.
KBagparTeik TeHaeMeHHu ubirap: 6x2—5x+1=0.
1 1 1 1
A) X=X =0 ©) M= =0
1. . _l
B) X = g, D) X = 3
KBagparTeik TeHmeMenu ubirap: 12x*+7x+1=0.
1 1 1 1
A) xlzg,xzzz; C) XIZE,XZZ—Z;
1 1 1
B) Y= =g D) x—7.

Tennemenu ubrap: x* —5x> +4=0.
A) X, =%4,x,=1 C) x,=1, x,=4,
B) x,==*Lx,=+2; D) x, ==l
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13.

TeHgeMeHu YbIrap: xt—4x*—5=0.

A) x,= _\E, X34 = L B) X,

=5 C) xu:i\/g; D) o

14. 60 kM apa’ibIKTBl BEJIOCHIEIYM SKUHUYMCHHE KaparaHjga | caaTka Te3u-
pPI3K OTTY. Drepae OMPUHYM BEIOCUICTIMHUH BIIIAMIBITH YKUHUACHHUH
BUIIAMJIBITBIHAH 5 KM/caar ka a3 0oico, ap OMPUHHWH BUILAAMIBITBIH Tall.
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A) 20 kwm/caar, 25 xM/caar;
C) 15 kwm/caat, 20 kwm/caar;

X Tapeixpiii Maceneep

B) 10 kwm/caar, 15 xm/caar;
D) 12 kw/caar, 17 xm/caar.

An-Xapesmuiinun ,,An-xabp Bai-mMmykabana“ uyplrapMachblHaH aJbIHTaH
tenaemenepan ueirap (1—31):

1. x2+10x=39.
3. x2+10x=56.

5. (5+1)(§+1):20.

25

7. = x? =100.
9. 3x+4=x2.
1 10—x X :21

X 10—x 6
13. 30x=100+x2.
1 1 1

15. : %06

17. 132-x2= 15>~ (14—x).

19. (10-x)*+x*>+(10—x)—x=54.

le
.2 —X

I -

20

+ 5x =50.

22.

N

2. x2+5x=24.
4. x2+(10—x)*>=58.

6. 4x(10—x)=x>.

8. x*+21=10x.

10.

12.
14.

16.
18.

21.

=x+24.

rx
3 4
100+x2-20x=81x.
4x - 5x=2x>+36.

X —x+x=2.
(10—x)*—x*=40.

x2+20=12x.

2

3
. X X =—.
Y=Y




3
21 5, 1 X’ —4x
26. ;Y =g 27 3 =4x.
28. (x*—3x)*=x" 29. %%xz:—x
x+y=10,
30. 10x=(10—-x)% 31. =21

A6y Kamunoun macenecu. TeHpeMeHN ubirap:

X + 10—x _ \/g .
10—x X

Eexnuooun macenecu. (1—x):x=x:1 TeHAEeMEHH YbITap.

Basunon orcazyynapvinoazel macerne:

5
DKM KBaJpaTTblH asHTTAPBIHBIH CYMMachl 2SE ke Oapabap. DKkuHYH

2
KBaJIpaTThIH JKarbl OMPUHYN KBAAPATTHIH JKATbIHBIH 3 OenyryHeH 5 OupauKKe
qoH. KBaapaTThIH >KaKTapblH Tarl.

Vmap Xatisimowin (1048—1131) macenecu.

1 1 1
—+ 2-—=1— TeHneMeHHU UbITap.

X X

Keaopammuix menoemenu uvicapyynyn an-Xapesmuii ycyiuy.

An-Xape3aMuiiHUH ,,An-xa0p Ban-Myka0ana“ dYblTapMachlHaH ajbIHTaH
MaceleHu Kepeny: ,,JrepJe KaHAaiablp KBaJpaTka aHbIH OH TaMbIpblHa Oapadap
HEpCEeHM KOILICOH, OTy3 TOry3 aiblHaT*. byn MaceneHu ubirapyy (a3bIpKbl
Oenruneenepne) x*+ 10x =39 TeHmemeHu ybrapyyra tere. Ai-Xape3mwuii
OIIOJI TEHAEMEHU YBbITAPYYHYH JPEKECUH TOMOHKYIOH TYMIYHIYpOT: ,,1)
TaMBIPJIAPIBIH CaHBIH dKUTe 061, Oynm maceneme Oem ambHat (10 :2 =15); 2)
aHbl ©3yYHe Oapabap (caH)ra ke0eWT, xeiiibipmMa Oem Oomot (5 -5 =25); 3)
aHbl OTY3 TOTY3ra KOIIl, aITHIMBIII TOPT TOpT Oonot (25 + 39 = 64); 4) angan

KBaJIpaT TaMbIP YbIrap, cerus 00noT (/64 =8) ; 5) angaH TaMbIpjIap CaHLIHBIH
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’KapbpIMbIH, 0. a. OemTH KemuT, yu kamar (8 —5 =3). MbHa omon caH ceH
U3ZIeTeH KBaapaT TaMmblp OOIOT.

A3BIPKBI Ka3yyJaa aHbIH OyJT YBITApPBUIBIIIBI KbICKA4a MBIHIAW KOPYHYIITY
anar: -

x= [ +39 -2 =25+39 -5=J64 —5-8-5=3.

Kooby: x=3.

(An-Xape3muil skuH4M Tamblp x =— 13 Ty KapaOaiit.)

»AT-kabp Ban-mykabana“ yplrapMachelHIa KYyIy OLIOJN TEHAEMEHUH
TeOMETPHSUIBIK yCYIIarsl Yblrapeuibiiibl ga Oepuiier (38-cypet). byn ycyn
TOMOHKYIOW: *arbl x (asHTBl x?) ke Oapabap KBaapar KapaiaT. AHBIH

’KaKTapbIHIAa TYypachl % ro Gapabap 4 Tuk OypuTyK TY3yJeT. AnbIHTaH Qurypa

x*+ 10x TyroHT™Mara Tyypa kenet. byn ¢urypa xarel (x + 5) ke 6apabap 6onroH

o 10
KBaJlpaTka yeluH ,,TonTypyienar’, 0. a. purypaHsiH ,,JOKyJapblHa™ Karbl T ro

GapaGap Gorron 4 KBazpar , komysar”, Asbirran durypa x° +10x + 25 = (x + 5)2

TyIOHTMara Tyypa kenet. bupok, mapt 6oroHua, x* +10x =39 OONTOHAYKTaH
2
aJbIHTaH YOH KBAJpaTTbIH ASHTHI 39+4~[1f] = 64. Owmenru, (x +5)*= 64,

MbIHAAH x+5=8 xana x=3. [lemek, an-Xape3muil KBaJIpaTTblK TECHIEMEHU

gypIrapyylda TONYK KBAJpaTThl aKbIPAaTyyYHYH TE€OMETPHSUIBIK YCYIYH Oeper.
x*+ px = ¢ TeHAeMe YYYH al-Xape3MUIHUH Oyl yCcyly TOMOHKYIeW jKa3buLiar:

F 0 P25 25
AT S - :
_____ ' 4 po4 40
' 10 10
L —X —X
L4 4
H 10 H : :
Lo—x - 2
[ L4 4
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2
_ P _ P
MBIH/IaH, xl,z——g—i {Z] +4.

|..| Tapbixplii MaajJbIMaTTap
— —

Aby Abmynnax Myxamman ubH Myca an-Xapesmuii (783—850) anubuzaun
yIyy OKyMYIITyyJaapeiHaH Oupu. AJ ©3YHYH ,,Al-kuTad an-myxracap ¢u xucad
an-xabp Ban-mykabana“ (kbickaua: ,,An-xa0p Baj-mykaOana‘) uyblrapMacsl
MEHEH ajredpa WINMHHE Heru3 cajijbl. UsirapManbiH 1342-XKbUTbl KOUYpYITeH
apabua nyckacel Okcdop] yHUBEPCUTETHHUH bonjesH KuTemkaHACBIHIA
cakrajar. AJl KUTENTH >Ka3yylaH MaKcaTblH MMHTUN OasHAaiT: ,,... MeH
apupMeTUKAHBIH KOHOKOH jKaHa TaTaal MacelelepuH ©3YHI® KaMThITaH ,,AJ-
xalp Baj-Mykabasa sceOu KOHYH/IO KbICKaua KUTEI ™ 5Ka3/bIM, aHTKEHH Mypac
OeNyIITYPYYA®, OCYAT TY3YY®, MYJIK OOIyITYpYyle, COT HIITEPHUHIE, COOAaaa
KaHa ap KaHJall KeauIIuMJe, JKep UeHee]®, ©CTOH Ka3yy/la, WHIKCHEPIUKTE
kaHa 0. y. C. TYpAyY HMIITepAe agamuap Y4yH Oyn kepek®. Anrebpama ,,y4
TYPAYY CaH MeHeH uumrtenet. Amap: Tamblp (TeHJIeMeaeru OeNrucu3 cal Xx),
KBaJpaT (x?) jxaHa KOHOKeW caHmap (TEHIEMEIETH 3PKUH MY4elep).

An-Xape3muii ooy y4 caHmapIblH OpPTOCYHIArbl KATBIMITAPAbl YHPOHOT.
An TeHgemernepAn TOMOHKY KiaccTapra aKblpaTar:

1) ax*=bx—xBagpartap Tambipiapra Oapabap;

2) ax*=c—xkBajparrap canra 0Oapabap;

3) bx=c—Trambipnap canra Gapabap;

4) ax*+bx=c—kBajparTap jxaHa TaMmbIpiap caHra Oapabap;

5) ax*+c=bx—xKBaaparTap *aHa caH TambIpiapra Oapabap;

6) bx+c=ax*—TambIpiap XaHa caH KBajpartapra Oapabap.

An-Xapesmuii ,,An-xa0p Ban-mMykaOana“ gpirapmaceiaia 4-, 5-, 6- Tenaeme-
JepAX YbITapyyHYH T€OMETPUSUIBIK yCynaapbiH OepeT. OKyMyIuTyy an-xadp kaHa
an-Mykabana amanjapsl (aJMalTeIpyyaapsl) skapAaMblHAA ap KaHAal KBajapart-
TBIK TEHJIEME JKOTOPYAarsl 6 KOpPYHYILITOH OMPHHE KEJITHPHIHIINH TaTUIACHT.
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HpaKTI/IKaJ'II)IK KaHa NMPEAMETTEP apaljiblIKk MaceJiejaep

433. 1) Kynykka tam TamTanabl. Tam KyIykTyH TyOyHe ypyHraHga 4YbIKKaH

yH Oaifkoouyra Tam TamTainrasaaH 4 ceKyHJJaH KUUWH yrynay. YHIYH
BUIAAMBITBl CEKyHAYHA 330 METp, SpKUH TYLIKOH TEJIOHYH 7 CEKYHIIa

2

t
OTKOH KOIIlyH § = gT' g~ 10m/c* ment anbin, KyTyKTYH TEpSHIUTUH TaTl.
2) Cexkynayna 300 meTp bUIIaMABIK MEHEH aThUITaH OK KaHYa CEKyHIJIaH
kuiinH xepaeH 2500 meTtp OuimkTukTe 000T? (AOAHBIH KapIIBLIBITHI

ACETKe aTbIHOACHIH. )

2
A 1) Tam m MUHYTTa KYIYKTYH TYOYHO TYIIKOH jkaHa § = % apaJIbIKThI

OTKOH. YH KyIykTyH TYOyHeH (4—f) cexynamna 330(4—7) M apajbIKThI

2
OTYII YbIKKaH. %:330(4—t). byn tennemenen 1=3,78c¢c; 4—¢~=0,22¢;

¢ ~330-0,22=72,6(m). Kooby: =72,6 M.
2) m cexyHanaH kuiuH Teno xkepaeH 300 /1 M OMHUKTHKTE OONTOH.

2
300t—%:2500 xe > — 60¢+ 500 =0, meraga t=10 xe 7=50.

Kooby: 10c xana 50 c. A

434. Ap oupunuH ceriibiMayyiyry 30 11 aeH 0oiroH sk uamite yoryy 30 i cnupt

Oap osne. 1-uauiike TOATOHYO Cyy Kyroiym, Oyl apajamiMasiad 2-HJMIIKe
TOJTOHYO KYIOJTy. AHNAaH KUWUH 2-uauiuteH l-ugumke 12 1 apanamma
anpll Kyrosay. OMOHJOH KUMHMH 2-UIWIITETH CIUPT |-MauIuTerure Kapa-
ragza 2 1 re a3 Oonmy. bamran ap Oup uaumTe KaHYagaH COUPT OONTOH?

/\ Bawran 1-mmumre x A, 2-upumte (30 —x) 7 cnupT OOATOH, AEWIu.
[-umuike cyy Kyroinrasiad KuivH, | JuTp apanammania % 7 crupT OOIy.

byn apanammanan 2-uauinke x J Komryica (aHTKEHH 2-WIUIITE X J1 001
2
X

30

X

*xep* 6ap), 2-UIUIITETH apaialiMaHbIH KypaMbIHa 30 % 30 Ut cmHpT 00-

2
X

JI coupT OOJIOT.
30] p

70T kaHa 2-umuirerd (30—x) 1 MeHeH Oupre [30 —x+
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435.

2 2
2-MIUIITErH apajaliMaHblH KypamMbIHIa [30 —x+ ;CO] :30=1— % + [3);]

TUTPp cnupT 060n0T. 2-uauimTeH l-cuHe 12 n1 anpim Kytosnca, Oyn

2 )C2
J1= 2 41X | | ncompr Gonym, 1-umumrern | X — | 1
apanammana 12 [1 30 +[30] ] P Y A [ 30]

2
X

30
12 1 apanammanbl | -cuHe KyrosraHaaH KuiuH, aHaa 18 n apanamma

Xz X
CIHUPT MEHEeH Oupre [x — 30] +12- [1 —30 7

] 71 OOJIOT. 2 -UIUIITEH

2
X

30

30 ] 7 crupT Oap.

X
KaJIjibl, OyJT apajaliMaHbiH Kypambiaaa 18- [1 ——F

Macenenun maptsl 00oroHYa, Oy caH | -HIUIITETH COUPTTEH 2 1 re as.
JleMek, TOMOHKY TECHJIEMETe KelneOus:

18-[1—"+[x]2]+2=

x2
)
30

30 (30 30 (30

2
X X
6'[1_3o+[30]
Koody: 20 1 xana 10 1. A
TepT opyHayy caHAbl Tam, aHbIH MUHIUKIEP pa3psAIblHIArBl KaHa
OHAYKTap paspsaabHAars mudpanapsr 3 apa 6apadap O00JICyH, KY3TYKTOp

paspsabHAATE udpa OMPAUKTEp paspsAbIHAATH UpagaH Oupre 4oH
OOJICYH JXKaHAa WM3MENTeH CaH OYTYH CaHIBIH KBaapaThl OOJCYH.

2
+12[1 = O [x] ], MBIHJIaH

2

+2=x— ;—0 akpIpbiHAa, x° — 30x 4200 = 0.

(KepceTtme: x> =1010a +101»+100 Tenmemere Kei, MbIHAA X2 —
W3JICNTeH CaH, @ — MUHIEP, b — OupaukTep paspsabiHIars! mudpa).

436. Vnnm KucinoTa MEHEH TONTOH. AHJAH 2 JI KUCIIOTa aJIbIHIBI JKaHa WIHUII-

Ke 2 1 Ccyy Kyronay. Apanammanad 2 J1 aJblHIbl jKaHa Jarsl 2 1 Cyy
xouryaay. byn apanmammanas 2 1 aJbIHIBI JKaHa Jarsl 2 JI Cyy KYFOJZY.
Harplikana uavmrern cyyHyH KejeMy KHCIOTaHbIH KOJIOMYHOH 3 11 re
Ker OOJym Kajipl. DMU MIMINTE KaHYa JI KUCIOTa KaHa KaH4a J cyy 6ap?

A Wnnimitun xkenemy v 1 Aeinu. AHIAH 2 J1 KUCJIOTa ajbIHbIN, 271 CYy

o v—2 o
KYIOJTaHIaH KMAWH, KUCTIOTA aHBIH — — OeJIyTYH 23JICHT. ApanammManan
177
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437.

o y—2
271 anplHraHgal Kuitnh, uaamre (V — 2)~T J1 KUCJIOTa Kaijapl, ara 27

(v—2)°

Cyy KYyHOJTaHJaH KUWHMH KHUCJIOTa WAUIITUH 0OJYTYH D2JICHT.

3-xony (251 apanamma alibIHBIN, 2 J1 CYy KYIOJTaHJIaH KUWHWH) KHACIOTa

3
WJIHUIITHH [] 6GJ'IYFYH IIJICUT. OIJ_IGHTI/IH, UIUIITCTH KHUCJIIOTaHbIH
v

CaHbI V[v_z] ra, CyyHyH caHbl 00JcO V-
\4

] +3 ke Gapabap.

AHIa TOMOHKY TeHIemere 33 007100y3:

y—2 3 y—2 3
V- ] +v-[] + 3 =v, MBIHJIaH

v v

—9? 424y —16=0, (v—1)(v—4) =
[lapt Goronua, v > 2 60.HI‘OHIIyKTaH, v =4,
= (l ):

HKooby: 0,5 1 xuciora xana 3,5 1 cyy. A

v2
%

4-2)

Aunma v [ =4.

A aiipiigad B aiibuira Kapail YK MAalllMHAChl OJTO YBIKTBHI. | caarTaH
KUWUH A TaH omo 0areiTTa KeHUI MaIlliHA KOJTO YBIKTHI )kaHa B ra kYK
MalliHachl MEHEeH Oup yOakbITTa >KeTHI Kelau. Jrepiae amap A xaHa B
apUIIapbIHAH OUp yOaKbITTa OMPU-OMPHUH Kapaii JKOJTO YBITHIIIKAH/A, anap
KOJTO YBIKKAaH yOakbITTaH 1 caar 12 MHHYT OTKOHAOH KHHMH >KOMYTYII-
mak. JKyk mammHacel 4 JaH B ra Kenyy yuyH KaHda yOakbIT caprmraran?

438. BaroHJOH XYKTY JKyMYIIUyJdapAblH 9KH TOOy Tymrypuy Oomay. JKykTy

l-TonTyH XeKke 3y TYIYPreH YOaKbIT MEHEH OIIOJ KYKTY 2- TONTYH
KEKe o3y TYIIYPreH YOAaKBITTBIH cymMMachl 12 caar. bByn yOakwITTapasin
aibIpMachl KM TOM YOTYY MINTEM KYKTY TYMYPreH yOakbITTeiH 45 %
BIH TY36T. 1-TON XK€Ke 3y *aHa 2-TON *eKe 63y MIUTEN XYKTYy KaHya
yOakbITTa Tymypet?

/\ 1-Tom KYKTYy JKE€Ke O3y X caarra, 2-TOm OO0JICO y caarra TYIIYperT,
neinu. MaceneHnH mapTel O0otoHYa, x + y=12 (caat). 1-Tom | caarra
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439.

1
OapabIK WITHH ! OemnyryH, 2-tom 00CO v OenyryH artkapar. Amnap
X

1 1
yoryy umren | caarra Gapablk WMINTHH |—+—| OesyryH atkapar. Yoryy
Xy
1 .
HIITEN anap OapibIK WIUTH aTKapyy Y9YH |—7 CaaT CapiTaiT. AHBIKTBIK
7+i
Xy

Y4YH, MHUcajbl, l-Tom xal wumTelT, 6. a. x >y neinu. AHpa mapr

OoroH4a (x —y) caar —— caarTeiH 45 % BIH TY3OT:

L

Xy
45  xy

yzi. .
100 x+y

byn tennemeneru y THH opayHa y=12 — X TH KOOI, X K€ CAJIBIIITHIPMAIYy
KBaJpPATThIK TEHJAEMEHU analdbI3:

9 x(12—x)
MBIH/JIaH, 3x2 +124x—960=0.
20
byn TennemenuH tambipiapel x; = —48, x, :?. MaceneHuH mMa3mMyHy

Ooronua x > 0. Jlemex,

_0_42 C12x—12_62=5!
x_7—63 (caar), y=12—x=12 63 53 (caar).

Kooby: 6% caar, 5; caar.A

DKM MaxTa Tepyy MaluHachl Oupre Tajaajarbl MaxTaHbl OMPUHUH
MAIIMHAHBIH XEKEe O3YHOH 8 KYH TE3MPIdK TepHun OyTypyumly MYyMKYH
’KaHa SKMHYM MAalIMHAHBIH JKEKe ©3YHOH 2 KYH Te3 Tepun OyTymy
MYMKYH. Ap Oup MalnHa o3 aljiblH4a TajaaJarkl MaxTaHbl KaH4a KYHIe
TEPHUI aJbIIbl MYMKYH?
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441.

442.

443.
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Oku ycra Oup Oyromay »acoo ydyH OyropTtma anael. bamran 6upuHum
ycra | caar wmrenu, aHIaH KUMHMH DKM ycTa 4 caaT 4oryy HIITEIH;
omoH10 OyropT™ManbiH 40 % bI aTKapbuIIbl. Jrepiae OyropTMaHbl OUPHUHYH
yCTaHbIH 63y aTKapblllibl YUYH SKHHUMCHHE KaparaHia 5 caar Kell yOakKbIT
Kepek 0071co, ap Oup ycta OyropTMaHBI KaHYa caaTTa aTKapbllibl MyMKYH?

[Toe3zn A xana B maapnapasiH oprocyHaa 20 MUHYT TOKTON Kayiael. Ma-
MIMHUCT B Ta *&aaeioan 00roHYa KETHIT KeNYY YIYH MOE3IIHH OamTaIKbl
BUIIAMIBITHIH 12 KM/caar ka YOHOUTTY. A aHa B 1maapiapblHBIH OPTO-
cyHnarsl apaisik 240 kM 60Jico, Moe3AuH OaluTanKbl bUIIAM/IBITBIH Tall.

KyGartyynyry Typayyde 5Kd TpakTop 3 KYyH 4YOTyy HIITEN, TalaaHbIH

g OenyryH aiiansl. Orepae OMpUHYM TPAKTOP MEHEH OYTKYJ TalaaHbl

SKMHYUCHHE KaparaHaa 4 KYH Te3MpI3K aiiJlooro MyMKYH Ooico, aHa
OYTKYJ TajsaaHbl ap OMp TpakTop €3 anJblH4a KaH4ya KyHJe aiinail anar?

[Toe3n 840 km »xom x)ypyyre tuiuu snie. KouayH kapbsiMbiHAa 30
MHHYT TOKTON Kaniibl. KeunknecTuk y4yH bUIIAMIBITBIH caaTblHa 2 KM
re 4oHOUTTy. [loe3n OyTyH *oiro kaH4da yOakeIT capnraran?

A I-ycyn. Tloe3n GYTYH XoJly X caarTa ©TYyre THMHII, >KapbIMbIH

840 . 840
caaTblHa —— KM BUIJAMJBIKTA ©TKOH, aHAdaH KHHWHWH CaaTbIHA T_}— 2
X
420 210x
KM BUIJaAMJBIK MCHCH OKHHYH XKapPbIMBIH 340 = 420 caarTa OToT.
7+2 +x
X

BI/I NHYHU XKAaPbIMBIH f caaTTa XVYpPIroH OIHOJ'I 6010an' 210x
p P 2 YPTOH. T 4204-x

1
>

_x
2

Tennemenu upirapcak, x =21 caat >KeHIUTHH TabaOBI3.

2-ycyn. Tloe3nauH MypHaarbl bUIJAMIBITHl CaaTblHA X KM, KUWMHKHUCH

420
caarbiHa (X +2) kM, 420 KM au 420 caarra, kanraH 420 kM 1u 2
X X
420 420 1
caarta xypeT. Omon OoroHYa: —— — St Tennemenu ubIrapcax,
X X

— 840
x=40xwm/caar; moe3n OapIbIK XKOJ YUYH H:21 caar caprTara.




3-ycyn. [loe3n xonayH OMPUHYM KaPBIMBIH X CaaTTa, SKUHYH KAPHIMbIH

[x —;] caarTa XYpPTroH. AHbBIH KOJIAYH 6I/IpI/IH'-II/I JKapbIMBIHAAT'BI BIIaMIbI-

420
I'bl CaaTbIHA T KM, 3KHHYHU KAPBIMBIHAATI'Bl bUIAAMJBIIBI CaadTbIHA

420 840 840 420
= KM, ———=2. Tennemenu ubirapein, x = 10,5 caar,
x_z 2x—1 2x—1 X

2x =21 caar >KEHIUId aHBIKTaJIaT.
Kooby: 21 caar. A

444. bup caH y4 ymaajam OYTYH CaHAapIblH KOOOWTYHIYCYHOH TypaT. byn
caH/pl OepWireH ymaanam yd4 CaHAbIH ap OupuHe OeyyyIeH aiblHTaH
TUUMHIWIEPIUH cymmacel 74 ke Gapabap. Omion caHabl Tarl.

445. ToMnok Ker OypUTYKTYH ’KaKTapblHbIH CaHbl MEHEH JMaroHajapbl CaHbl-
HBIH cymMmachl 15 ke Oapabap. Kem OypuTyk >kakTapblHBIH CaHBIH Tall.

446. Tuk OypuTyy Y4 OypyTyK >KaKTapblHBIH Y3YHIYKTapbl: a) yraajaml
HATypaJJIbIK CaHIap MEHEH; 0) yaaasamn KyN HaTypalblK CaHIap MEHEH,
B) yJaanaml TaK HaTypaJAblK CaHAap MEHEH TYIOHTYIYIIy MYMKYHOY?
A a) XKakrapel ymaanmam OyTYH camgap: x, x + 1, x +2 0ou-
CyH. AHja x>kaHa x+1 karerrep, (x +2) Oojco rumorenysa 00JIOT,
X2+ (x+ 1)2=(x+2)% memgan x =3 xe x=-1 (x=-1<0 macesere
*koor Oomno anbait). x =3; x+1=4; x + 2= 5. Kakraps! ynaanam OyTyH
canmap 3, 4, 5 MEHEH TYIOHTYATaH THK OypuTyy yd4 OypuTyk O0JIOT;
0) JKaKTapbl yaaasam Ky canaap: 2x, 2x + 2, 2x +4 Goncyn. Aupa: (2x)*+
(2x+2)y=2x +4)%; x=3; 2x=6; 2x +2=8; 2x +4=10. Xakraps! y1aaai
Kyn canaap 6, 8, 10 MEHEeH TYIOHTY/IraH THK OypdTyy yd4 OypuTyk 00JoT;

B) JKaKTapel ymaanmam Tak caHmap: 2x +1; 2x+3; 2x+5 meHeH
TYIOHTYJCYH. (2x—|—1)2+(2x+3)2:(2x+5)2;x:% xKe x:—%-

bupok x Hatypanabik caH Ooiym yblkmajbl. JleMek, sKakTapbl yjpaajiaiil

TaK CaHJap MEHEH TYIOHTYJITraH THK OypuTyy y4 OypuTyk koK. A
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Oxu TYpayy sputmenud Oupunne 800 1, skuHuucuuae 600 r ty3 Oap.
Oku sput™eznieH 10 kr 1yy sKaHbl 3pUTME ajblHABI. BUpUHYM 3pUTMeEneru
Ty3/yH Iaibl3 CaHbl SKMHYHU dPUTMENErH Ty3AYyH Naibl3 caHbiHad 10 ro
4oH 0OoJico, apanammana ap Oup SpUTMEEH KaHua KujgorpaMMmaan Oap?

/A bBupunum sput™Me x Kr Oosco, skuHunMcH (10-x) kr OonoT.

0,8100 80 .
bupunum sput™mene Tys3 ——— = Talibi3, OKMHIH dpHTMese 6omnco
0,6-100 60 .
= naiipi3 0070T. MaceneHnH mapThl OOKOHYA:
10 — x 10 — x
80 60
—— =10.
x  10—x

Myny ubirapa6si3z: x = 20 xe x =4. Macenenun maptsl 60oroHYa x < 10
oonronaykraH, x =20 TtambIp xapabait. 10 — x =10 — 4 =6.

Kooby: OupuHYM >pUTMEHHMH Maccachl 4 KI, SKMHYH IPUTMEHHH
Mmaccacbl 005co 6 KI' 9KEH.

=20 %

. 0,8-100%
Koonmy mexwepyy: 800 r Ty3 4 Kr 1yy SpUTMEHUH —

0,6:100%

biH, 600 T TY3 6 KI Ayy SpUTMEHUH =10 % B TY30OT:

20 %—10 %=10 %.A

Dku MeTaul 0eJyKuyCyHeH OupuHMH Maccachl 880 T, SKHHYMCHHHUH
Maccacel 858 1. 1-0enykueHYH Keiemy 2-cuHHH kenemyHeH 10 cm® re
a3. 1-meTamn GesyKYyCYHYH CaJIBIIITHIPMA CaJMarbl 2-CHHUKUHEH | r/cM?
4oH 0oyico, ap 6up MeTana 0eTYKIYCYHYH CalbIITHIPMa CalMarbiH Tail.
/A DxuHYM MeTall 0eIyKYYCYHYH CaNBINITHIPMa cajaMarbid d r/cMm?®, an
MU OMPHHYHM METal OOJIYKYYCYHYH CalbIIThIpMa oopayry (d + 1) 1/

880
cM’. BUpuHUM MeTasl 0eJyKIYCYHYH Keaemy i CM®, SKHHYHM MeTayl

858
O6JIYKIYCYHYH KOJIOMYy oM Macenenun maptel OorOHYA:
880 858

7 2 — —




d="7,.8 xe d=—11(d=-11<0 Oonronaykran, mMaceiere o0om 00J0
anbaur).

Kooby: skuHYM OOJIYKYOHYH CajJbIIIThIpMa caiMarsl 7,8 r/cm?,
OupuHuucuHuku Oonco 7,8 +1=8,8 (r/cm?).

880 \
cg =110 (o),

Koonmy mexuwepyy. bUpUHYM METaJUIIBIH KOJIOMY

858
7,8

IKMHYUCHHUKH =110 (cv®); 110 em® —100em’=10cn’. A

449, Dxu wnumte oupu-OupuHeH | Kr Ta alipipMananran cyy 6ap. Uanmrepaern
cyyra 88 kamopus KbUTyynyk Oepuimu. Maccacsl 4oH OONTOH Cyy Macca-

4
Cbl a3 OOJIOH cyyra Kaparasjia 5 TPalycka asbipaak BICHITaHbI oenrmiyy

Oonco, ap OMp MAMIITETH CYyHYH MAacCachblH aHBIKTA.
1) Cyynyn maccacsl x Kr xaHa (x + 1) kr, neitmua. Maccacsl a3 601roxn
88 88
Cyy — Trpaaycka, mMaccachl 4OH OOJITOH Cyy —— TpaJycKka BICBITaH.
X x+1
Maccanapsl Typayy OOJITOH 3KH MMIITETH CYYHYH TEMIIEpaTypaiapbIHbIH
o 4
OpTOCYHArbl afibipMa — rpajycka Oapabap OONTrOHAYKTaH, TOMOHKY

TEHJIEMEHHU TY36 aa0bI3:

88 88 4
X x+1 5'

AnpiHraH TeHaeMeHu ubirapcak: x =10 xe x=—11. x =—11 <0 maceinere
K001 00J10 aJI0aMT.
HKooby: 10 xr xana 11 kr.

JKoonmy mexwepyy. 10 Kr cyy 88 Kanopus KbUIYyTyKTaH %:8,8
rpagycka biceirad, 11 kr cyy Oonco 88 kamopus KbpUTyYITyKTaH %:8

4
rpaaycka bichiran. 8,8 —8=0,8 = — (rpaxyc). A
5
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450. A4 xaHa B maapiapblHbIH OPTOCYHIArbl apajiblk TEMHpP KO MEHEH 66

KM, cyy xony MeHeH Oosico 80,5 xm. Iloe3n xemere kaparanaa 4 caar
KMWHMH KOJIT0 4YbITBbIN, B ra KemeneH 15 MHHYT Mypaa XKEeTHIl KEJIH.
Orepie MOE3AJUH BbUIAAMABITBI KEMEHMH bUIJAMJIBITBIHAH caaTbiHa 30
KM Te 40oH 00Ic0, ajapiblH bUIJAM/IBIKTapbIH Tal.

AHOCSHI{I/IH BUIAAMABITBI CaaTblHA X KM, KCMCHHH BbLIIAaMABIIBI CadaTbIHA

80,5
, CaaT oIl JKYProH. 4 caar +15

66
(x—30) xm. Tloeam —, keme Goico
X X —

1 17
MHUHYT= = 4 — caar=— caar. MaceseHuH mapTsl O0I0HYa TeHIeMe Ty300Y3:
4 4

80,5 66 17

x—30 «x 4

Byn Tennemenu 4pirapcak, TOMOHKY JKOOM YBITaT: MOE3IMH bIIAAMIBITHI
caatbiHa 44 KM, KEMEHHMKH caarbiHa 14 KM.

80,5
Koonmy mexwepyy. Keme 80,5 km 11

3
=52 caarra, moe3a 00JICcO
4

66 1 3 1 1
66km qu — =1— caarra erer. 5— —1-=4" caar OOJOT. A
4 2 ) 4

2

451. DruH TallaaChlHBIH 3 0eNyI'yH TYpAYY KyOarrarsl 5Kd TPakTOp 4HOryy

184

4 kyHnme aWjganT. drepae xkepAau 1-TpakTop 2- TPAaKTOPJOH 5 KYHI® Te3
aiinan Oomymy Oenrmnyy 00ico, TamaaHbl ap OMp TPAKTOp KaH4Ya KYHIO
amgan 6omoT?

A 1-ycyn. Vimrru Gup Gupauk gen kabbul anaObi3. ByTyH epan SKuHYH

TPAKTOP X KYHI©® alWJachiH, neiinu. AHna OMpUHYHCH X—5 KYHAe aijamn
1

Oyret. bupunum TpakTop OWMp KYHI® OYTKYJ >KEpAWH 7569J'IYFYH,
Y

1 2 1 N
SKUHYUCH — OOIYI'YH, KM TPaKTOp 4yoryy —:4=— OeyIyryH aiinailt.
X 3 6

1 1 1
+— xe — OesyryH
x—5 X 6

) TPAKTOp 6I/Ip KYHIO OI'MH TalJlaaCbIHBIH

anpant. Jlemex:




452.

1 1 1
_'_7:

x—5 x 6

byn ternemMennH Tambipiapsl x=15 xe x=2. MaceneHnH Ma3MyHy OOrOHYA
x>5 Oomyyra Tuium. OMWOHIYKTaH X,=2 Macelere oom 0010 anbair.

2
2-ycyn. DKU TpakTOp 4OTyy OYTKYJI Kepau 4:§=6 KYHJ© aiauT.
DKUHYM TPAKTOpP OILION XEpPAu X KyHAe aimaca, 1 kyHme — OemyryHs,
X

6 N
6 Kynae — OeJyTyH aiigaiT. bBupuHun TpakTop OmION KEpAH X—5 KYHHO
X

1
aiinaca, 1 xynge s OenyryH, 6 kyHae 601co - OeJIYTYH aiigair.
X — X —

OKu TpakTop TeH 6 KYHAe JTHH TanaachiH aimam 0onot, 0. a.:

6 6
e

x x—5

=1.

KooOy: sruH Tamaacsl OMpUHYM TpakTop MeHeH 10 KyHI®, SKMHYHCU
MeHeH 15 kyHpae aiifansin OyTeT.
JKoonmy mexwepyy. 1) OruH TajnaacklH OMPUHYU TPAKTOP IKUHYH

TpaktopAoH 15 kyH — 10 kyH =5 KyH Te3 aiijan OyTer.

1 4
2) bupunuu Tpaxtop 1 KyHI® KepaAuH 0 OenyryH, 4 KyHae o OeJIyTYH,

1 4
SKMHYHMCH | KyHI® s OenyryH, 4 KyHae s OestyTyH aiinailT. Oku

4 4 20 2
TPAKTOp 4oryy 4 KyHAe KepIuH EJFEZEZE OesryryH aiinaiir. A
[Tnanparel vty atkapyy yuyH l-tom 3,5 kyH umrenu. Kanran wmru
2-tom 6 xyHme Oytypay. Ilmammarst wmtu 2-tom 1-Tomko KaparaHia
5 KyHre kuilmuH OyTypeT. Ap Oup TON IUIaHAArbl MINTH KaH4Ya KYHIO
oyrypet?

453. Keme mapbwIssHBIH arbIMbl 00foHYa 69 KM apayibikka 0apwim, 34 KM apThIHA

KaiTyy yuyH 5 caar yOakbIT capnTajibl. ATBIMIBIH BUIAaMABITEl CaaThiHA
3 kM 0o0Jyico, KEMEHUH TYPYKTYy CyyHdarbl bUIAaMABITBIH Tal.
185




454. A ailibuiaH JapbITHBIH arsiMbl O0IOHYA call arbi3bUIabll. Can arbi3blIraHian

455.

456.

457.

4 caar OTKOHIIOH KUWWH, OIION aWbUIaH AAapbISHBIH arbiMbl OOIOHYA
MOTOpJIYY KaWbIK >KOJITO YBITBII, 15 KM XKYPreHIYH KMUHMH caira »eTul
annupl. MoTopiyy KaiblK cajilaH caaTblHa 12 KM re Kem *Kypce, CallblH
(mapblsi arbIMBIHBIH) BUIJAMJBITBIH Tall.

®epmep yapbacel 200 ra xepre OENTHIYY MOOHOTTO KapTOLIKA THUTHII
Oonyyra tuiinm s1e. bupok yapba ap KyHY MiaHaarsijan 5 ra Kem
JKepre KapTollKa THUTHUI, WIITH MOOHOTYHOH 2 KYH Mypla asKTajbl.
Kapromka TUryy kaHda KyHre cosyiran?

Onnykxrap uudpacsl OupaukTepaeH 4 ke a3 OOJITOH KM OPYHIYY CaH
MEHEH OIION CaHIBIH [U(paNTapblHBIH OPAYJIAPBIH alIMAMITHIPYYHYH
HATBIIKAChIHA aJIbIHTAH CaHIaH 2 OWPIUK KUYUHE OOJTOH CaHIBIH
kebeuTyHaYyCY 2627 Te OGapabap. Omion 3KM OpyHAYY CaHIbI Tarl.

OKu OpyHAYY CaHJBIH OHAYKTap uudpacsl OMpAUKTEpUHEH 4 3ce YOH.
Omron canjaH 2 HA KEMUTHII, HUdpanapbl U3AeiIreH cad udpanapelHbIH
TECKepH TApPTUNTE Ka3bUIbIIIBIHAH aJBIHFAH CaHra 2 HHU KOIICOK aHa
HaTbliKanapasl kebenTypcek, 2400 gprat. Omion 5ku OPYHAYY CaHIBI
Tarl.

458. XKymyuraynaapaeiH y4 To0y Yy 4oryy Oenruiayy MOOHOTTO PEMOHTTOY.

459.

Pemontty 1-TOom rama arkapca, Oyn meenHeTTeH 10 KyH Kem Kepek
Oonot. Drepye umty 2-Tom rana atkapca, 20 KyH, 3-Tom raHa arkapca,
MOOHOTTOH 6 3ce KoIl yOaKbIT Kepek 00J0T. Ap OUp TOM KeKe HIITece,
Yoy KaH4a KYHJ® PEMOHTTON OyTeT?

bacceiinre yu HOO eTkepyireH. bomr O6acceHaM SKMHYM HOO OUPUHYHU
HOOTO KaparaHjga 3 caaTka KEUWTHI TOJTYypar. Al 3MH YYYHUY HOO
0osico TosITOH OaccedHau OOIIOTYY Y4UYH, 1-HOO OaccelHau TOATYypyyra
capriTaral yoakbITTaH 3 caaTka a3 yOaksIT capnTaiT. Jrepje HOOJOpAyH
9KOOCYHOH CYy KHpPHI, 3-CYHOH YBITHII Typca, aHjaa Oom Oacceitn
36 caarta TOJOT. 1-HOO MeHeH 2-HOO Oomr OacceHaM KaH4Ya caarTa
ToATypat? 3-HOO TONTOH OaccelHaM KaH4a yOakbITTa OOmIOTOT?

460. byromayn Hapkel 12000 cym sme. byn Hapk ymaanamn 3ku Koy Oupei

186

nmalpi3ra  ap3aHJalITHIPBUITAHIAH KUHUUH OyroMayH Hapkel 9720 cym
Oonron. Ap xomy OyrOMIyH HapKbl KaHua Taibl3ra ap3aHaaran?




461. DKM KbUIIBIH WYUHIE 1AAPABbIH KaJKbl 2 MWUIMOH aJamMJaH 2 MWIJIMOH
205 MuH ajamra ®eTTd. byn maap KaaKbIHBIH KBUIIBIK OPTOUO KOOenyy
MMalbBI3bIH Tall.

462. Dxu xonoouy A >xaHa B aiipunapaan Oupu-OupuH Kapail kemyyne. Anap
KONYTYIIKaHAa OUPU SKUHYMCHHEH 2 KM Te KON XKYProHy Oenrunyy
Oonmy. XKonyrymkanaan KAHUH )KYPYYHY yAaHTein, 40 MUHYTTaH KUHUH
l-xomnoouy B ra kenau. 1,5 caarran kuitmH Oornco 2-xomoouy 4 ra
KeNAu. AB apanbIKThl Tall.

463. [laxmar MenIemUHIE KaTBIIYyqyIapblH ap OMpH KairaHaapsl MEHEH Oup
KonynaH oHomy. bapaeirer 6omyn 120 oroH OWHOJTOH 00JICO, MENIEIITE
KaHya ajaM KaTbIKaH?

464. 11-xmacctel OYTYpYY4Y OKyyuyhnap Oupu-OMpPH MEHEH CYPOTTOpPYH
anmambiuTel. Orepae 1190 cyper ammamkan 60jc0, OIION KiaccTa
KaH4ya OKyydy Ooaron?

465. Oprocynaarsl apansik 900 kM OONTOH 5KM mIaapAaH OMPH-OMPHH Kapaii
9KM TO0€31 Koiro 4blKThl. [loe3naep KONOyH OpPTOCYHIA KOJTYTYIITY.
Orepae 1-moe3n 2-cuHeH 1,5 caaTka Key JKOJNTO YbIKKaH 0OJCO )KaHa ara
Kaparasaa blIIaMabIThl caateiHa 10 kM re 4oH 06ojco, ap Oup moe3aauH
BUIIAMBITBIH Tall.

466. Tloezn 220 kM xommy Oenrminyy yOakeITTa Oachlll ©TYYre THHHII HJI€.
An 2 caar xypreHneH KuiWuMH 10 MUHYT TOKTON KaJJbl, aHJAaH KUHUH
BUITAMJIBITHIH CaaThiHA 5 KM T'e¢ YOHOWTTY JKaHa JapeKke OeNTHiICHTeH
yOakpITTa *KeTtun Kenau. [loe3nauH OamTamnkel BUIIAMIIBITBIH Tarl.
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IV I
IJIABA : MAAJIBIMATTAP AHAJIN3U

U

28-§. MAAJIBIMATTAP AHAJIN3U. MAAJIBIMATTAP/bI
CYPOTTOO

- -

Typayy ¢upmanap, komMnaHusigap eHIYPreH MPOAYKIUSJIAPAbIH camaT
KaHa CaHNBIK Oeneunepu, KOPCOTKYUTOpY (Kypambl, Maccachl, 6I146MIepY,
TYCY, ZlaaMbl, ...) KaOBLI aJIblHTaH HOpMajapra (cTaHgapTTapra) Tyy-
pa KedayycyH (ke kemOecTuruH) kaHTun Owmiebusz? Kanpgail TexmepeOus,
CBIHAMOBI3?

Jasipnanran npomyKIusIapAbiH (MacelieH: CYT, AaH, 3T MPOayKUHUsIa-
PBI; TYPAYY CYYCYHIYK; KHHHMM-Keue; Napbl-IapMeK; dJIEKTp >KaOmyyrapsl
KaHa y. ¢.) caHbl asg0aif kem 0oyco, amapabl OMPACH CBIHOO, TEKIIEPYYAOH
OTKOPYY PKOHOMHUKAJIBIK JKaKTaH Ja Tyypa sMec. MbIHIall ydypaa OGapabik
MPOAYKUHUsIIIap >KbIHHATBIHAH OUp HEYECH KOK)YCYHaH, TOOOKeNre ajblHaT
’KaHa ajaplblH ©3y raHa OWp-OUpIEH CHIHOOJIOH OTKOPYJIOT.

Oawikvl JHcblliHaKk NEWWIIeT. AHIAaH TaHIaN alblHTaH OOBEKTTEp
manoanma ducollinaxk (KbIckada: manoaima) nemn aranar. OOBEKT

@ Tekmepunumu Kepek O0JroH OapiablKk OO0BEKTTEp KbIHHArbIHA
‘ JIETeHIe SMHEHU TEKIIEPYY Kepek O00JCco, OMOHY TYHTyHOOY3.

l-maceue. Oupma 1aMnoyka MIITEN YblraparT, IeWIM. AHBIH KaHYa
naibI3bl JKapakchl3 (okaHOaiT)? MyHy kaHmail Tekmepeous?
dupma 6HAYPIroH XKY3 MHUHAETEH JaMIOYKaHBbIH aHBIIIBIH K€
KaHOACTHITBIH OMPJEH TEKIIEPYYHYH MYMKYHYYIYTY KOK. OIIOHIYKTaH
MBIHJAH ydypiapAa JJaMIoyKadapAblH OUp HeYeCcH KOKYCyHaH (TOOOKEITWHEH)
TaHjaan ajneiHaT. Tanpanran OapiplK JIamMIoukajdap ChIHOOJOH OTKOpPYJIOT.
ChIHOOHYH HaThI)Kackl OOrOHYa (GUpPMa OHAYPTreH MPOAYKIUS KOHYHIIO
Oenruinyy OUp THISIHAK YbITaphiiaT.
Mucansl, 1000 naana iaMrouka ChIHOOOH ©TKOPYJITOH OONym, anapiaH
10 y xapakcwi3 Oosco (kaHOaca), anja OapAbIK JIaMIOYKaJapAblH Ja
10
1000
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byn mucannga ¢upma eHaypreH O0apIblK JaMIOUKallap OQuiKel HCbIUHAK
scentesnier. CbIHOO YUYH KOKyCyHaH TaHjan ajbiHran 1000 mammouka
MAaHoaImMa JHCollHaKmol TY3OT.

2-maceune. [laxTaszapaa adblIraH KOCEKTEPAHH OPTOYO MaccachlH
aHBIKTA.

/\ Ausuiran KOCEKTEPMH Oap/bIThIH JKbIHAI aJIbIl, ajapblH MacCaChlH
OMp-OMpIEeH aHBIKTOO MaaHWTe 33 dMec. KOCEeKTHH opTou0 MaccachiH OUITyY
YUYH, ajapAblH OMp HEYECHH TajlaaHbIH TYPIYY XEpJIEepUHEH KOKyCyHaH
TaHJaJdraH KO30HYH TYNTOPYHOH Y3YI ajblHAT. AJBIHTaH TaHAadIMaJarsl
KOCEKTEpJIUH Maccalapbl 6TYOHOT JKaHa allapIblH OPTOUO apUPMETHKAIIBITHI
scentesneT. byn oprouo apudmeTukanblk MaaHM MaxTazapAa adybUIraH
KOCEKTEepJMH OPTOYO Maccachbl MPETHHJAE KaObLI aJbIHAT.

byn mucanga Gamksl KbelifHaK — Maxra3zapaarsl OapIbIK KOCEKTep;
TaHJaJMa XbIHHAK O0OJICO MaccachlH 7466 YYYH TallaaHbIH TYPAYY
KEPIIEPUHEH Y3YIl QJIbIHTAH KOCEKTED.

KokycyHan TaHgam anbplHTaH 7 JaaHa OOBEKTTHH CBIHOO
@ (671466, TEKUIEPYY) HAThliXkKalapblH X,, X,, ...,X, ~ JICHJIN. n CaHra
maHoanmManvly Kearemy Aerdwier. TaHnaaMaHbIH MydellepyHe, aiarTa,
eéapuanmmap neuunet. Bapuanrrapasl ecyn Oapyy TapTuOUHIAE
JKa3BIM YBITAJIBI:

xl*gx;gx;"g...ng_ (1)

(1) xaTeIKa 6apuayusaniblk Kamap NEHUIIET.

3-maceJde. [TwumaneiH y3yHAYTYH ©J1466]16 TOMOHKYI0M MaaHUJIEP
(caHTHUMETpIIEp/IE) AJIBIH]IBI:

3,40; 3,34; 3,24; 3,40, 3,62; 3,45; 3,43; 3,35; 3,50; 3,56.

Omron MaaHuiiepre bUIAWBIKTYY BapHaLMSIIBIK KaTapabl TY3.

A byn maanunepaun sH kuuuHecu 3,24; sH uvonHy 3,62. Cannmapmasl
OCYY TapTHOWHJIE YKaWIAIIThIPHIN, TOMOHKY BapHalMsUIBIK KaTap/Ibl aia0bI3:

3,24; 3,34; 3,35; 3,40; 3,40; 3,43; 3,45; 3,50; 3,56; 3,62.

4-ma ceune. Kokycynan 10 Tym ko030 TaHmanabel. Anapaarsl OyaypiepayH
CaHbl CaHAJIJBI KaHAa TOMOHKYIeW HaTelibkanap aneHasl: 15, 11, 10, 15, 17,
15, 16, 16, 17, 18. Omwon MaaHuiepre bUIabIKTYy BapUaLMsUIBIK KaTapabl TY3.
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/\ Bepunren canmapiblH 5H KuumHecH 10, oH wony 18. Camgapmsl
OCYY TapTHOWHIC a3blll, TOMOHKY BapHaIUsJIBIK KaTapibl anaObI3:

10; 11; 15; 15; 15; 16; 16; 17; 17; 18. A
X, Xy..., X, TAHAQJIMAAA X, BAPUAHT A, JKOIY..., X, BAPUAHT 1, KOIY
KaWTananraH, JI€HIu. n, n,,... n, CaHaapra Jebluumulkmap NEUnIeT. JlemMexk,
n+n,+..+n.=n.

n n .
W, ==, W,=—%,..., W, =—% re canvluumvlpma dHcolutmvikmap NSHNIET.
n n

Memnan, W +W+t...+ W =1. Kameibangap tyseny (1- xana 2-xansidanmap):

1-orcaowviban

CBIHOO
&2 xl xZ xk
HaThIIKaJIaphl
nk
KeImTeIk n, n,
2-orcaovioan
CBIHOO HATBIH-
'xl x2 xk
JKaJaphl
CaJpImTeIpMa
. W, w, W,
JKBIIITHIK

1- xama 2-xaneibanra x, X,,...X, TaHIaJMaHbIH, THEWIENYY TYpPHO,
KBIIITHIKTAP KaHa CaJIBIIITHIPMA JKBIIITHIKTAp OOIOHYA OOayumypyaryuly

IENom3.

4-macerne YYYH KBIITHIKTAp Kaabpl0aJIbl )KaHa CaJbIIITBIPMa KBIIITHIKTAP
XKaapl0abl TOMOH® OepuiIreH (TUEeIeNnyy TYpAe, 3- kaHa 4-xaasioanaap).

3-orcaovioan

CoHoO Ha- |\ 1 15 16 17 18
TBII/I)KaJ'IapLI
KpIITHIK 1 1 3 2 2 1
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4-orcaovioan

Comooka- | o | | s | 16 | 17 | 18
ThIKanaphl

Canprmreip- | 1 1 E 2 2 1
Ma KBIIITHIK 10 10 10 10 10 10

S-maceue. ,,Apaker koomncy3nyry“ aumbiHga MAW Kkei3mMaTkepu
30 aBTOMOOMJIWH BUIAAMIBITBIH ©J4e1y. MaanbiMaTTap >KBIIITHIKTAP
XKaJpI0ANbIHIa KEATUPUITEH:

©O14ee HaTbIiKaJa-
poI (KM/caar)

Kbiursikrap

60

62

65

66

68

71

73

75

2

2

5

7

6

4

3

Owmonn MaansIMarTapibl TETU3AUKTE CYPOTTO.
A Koopnunara terum3gurunge koopaunaramapsl (60; 2),(62; 2),(65;
5),...,(75;1) Oonron 4yekUTTEpAM CYpOTTOMOY3 ’kaHa ajapiabl KECHHAHIEP
MEHEH yaaajam TyTamTeipabei3 (39-cyper).

An

/

S = N W A L O

60 62 65 66 68 71 73 75 X

39-cypeor.

AJIBIHTaH CHIHBIK CHI3BIKKA JICLIUMbIKIMAD NOnucony neimer. A

Orepjae TaHJAaIMaHbIH KOJIOMY YOH 0OJICO, aHBIH KBIITHIKTAp OOIOHYA
OenymTypyaymyH talyy Y4yH TaHIaiaMa Klaccmapea aXblpaTbliar.
Knaccrapapin emgemy (4OHOYTY, Y3YHAYTY,...) Oupaei Oonyyra THAUWII.

Mucaun. MAU kei3maTkepiepu ,,Apaker kooncy3nyry* aibinga 100
aBTOMOOMJIIN TEXHHUKAJIBIK KapOOJOH ©TKOPYY JKapasHbIH/IA alapAblH ©TKOH
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6 aiija KaH4Ya KMIJIOMETP JKOJ XYPTOHYH Ja aHBIKTAIIThl. MaamsiMaTTapabiH
KBIIITHIKTAp OOIOHYA O6JYIITYPYJNYLy TOMOHKY kaablOanjga OepuIreH.
Tanganmanap 7 kimaccka OeJIYHToH. AnapAblH eademy (Y3yHAYTYy) Oupiei.

8001- [ 9001- | 10001- | 11001- | 12001- | 13001- | 14001-

Knacerap | 9500 | 10000 | 11000 | 12000 | 13000 | 14000 | 15000
KnaccTein Tap- 1 2 3 4 5 6 7
TUIT HOMEPH
JKpruTeikrap 4 6 18 36 22 10 4

ntntntntntnt n7=100 JKEHHU AaHBIK.

Kagpibanmars MaambIMaTTapAbl XKBIIITHIKTAP MOJUTOHY K€ MaMblualyy
JuarpaMMa KepyHYIIyHIe cypetTteere 0osoT (40-a, 6 cyperrtep).

An
An
36 36
30 30
20 / AN 20 =
10 ] 10 =
4 4 4 n
: |;| T T T T T |;| :
01 23 456 7 X 01 2 3 4 5 6 7 X
a b
40- cypeor.
Koenyeyynop

467. Kokycynan tanmanrad 30 Tym K030 ©CyMIyTryHOery OydyprepiyH
CaHbl TOMOHKY >KaJblOasila KeITUPHUIITEH:

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

(Maaneimatrap M. CynTaHoBaHbBIH «Bapuanusiibik cTaTUCcTHKA™
KOJIIOHMOCYHaH ajblHTaH. ,,Myramum® Oacma yity, T., 1977.)
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468.

469.

470.

471.

1) TanmanmaHbIH KBIITHIKTAP KaAbIOATBIH TY3.
2) TangaaMaHBIH >KBIIITBIKTAp TOJUTOHYH TY3.

Knacc xerexuucu knaccrtarbl 30 oKyydymaH 3¢ allyy KYHY ap Oup
OKyy4y KaHya caaT TeJEeBU30p KOPreHY >KOHYHI® MaajbIMaT ajijbl.
Anap »xanpioanaa 4arbUIIbIPhIITaH:

3121514536021 |3 ([34]3]3

3 1 3414|2432 |52 |4|2]|0])4

MaansiMatTapAblH HETU3UH/E: 1) KBIITHIKTAp >KaAbIOANBIH TY3; 2)
KBIIITHIKTAP MOJHUTOHYH TY3.

AckepauK KbI3MaTKa dYakblpbuUiran xurutrepiae 100 yHyH Oyt
KUUUMUHUH ©J146MY TOMOHKY JKBILIITBIKTAp KaJAbl0OasIbIHIa OCpUIITeH:

Omuemy 38 39 40 41 42 43 44 45
JKBIITRIK 4 4 19 27 23 14 6 3

Maansimartap 6010HYA: 1) caJBIITHIPMA JKBIIITHIKTAP KaAblOATbIH; 2)
KBIIITHIKTAp MOJUIOHYH; 3) CaJIBIIITHIPMA KBIIITHIKTAP MOJUTOHYH TY3.

8- knmacctapapiH S0 OKyy4y KbI3 OyT KHHMMIECPUHUH ©TYOMIOPY KaJbl-
Oanna OepuireH:

Onmuemy 34 35 36 37 38 39 40

JKBIMTBIK 5 7 10 15 7 4 2

Maanevartap 60roH4Ya:1) cambIITBIPMa KBIMITHIKTAP KaIbI0ATBIH; 2)
KBIITBIKTAP TOJMTOHYH; 3) CaJbIIITHIPMA KBIIITHIKTAP ITOJUTOHYH TY3.
8-kmacc okyyuynapeiHaH 20 BIHBIH KUUUMUHUH (IUKAK-TIBIM)
eJlueMIepPY KaablOanga OepuireH:

38 | 42|40 | 44 | 40 | 48 | 46 | 42 | 44 | 46
48 | 46 | 44 | 50 | 46 | 44 | 48 | 44 | 48 | 44

MaaneiMaTTapAblH HETHU3UHAE: 1) JKBIITHIKTAp >KaAblOaNbIH TY3; 2)
CaJIBIIITHIPMA KBIIITHIKTAP >KaAbIOANIBIH; 3) JKBIITBHIKTApP MOJIUTOHYH;
4) canbllIThIpMa XBIIUTHIKTAP MOJUTOHYH TY3.

193

13— Anre6pa, 8- kiace yayH



472. Tectre 10 Ttammbipma Oap sne. Kiaccrarel 30 okyydyHyH TecT
HaTbIKaJapel (Tyypa »OONTOP CaHbl) KajablOanga OepuireH:

58121615191 7]16[10]1918|719]3|7
71317 (819 10(S5S |77 |5|5|7]|5]4

Maaneimartap 60toHYa: 1) KBIIITBIKTAP KaAbIOATBIH; 2) KBIIITHIKTAP
MOJIMTOHYH TY3.

473. Cnopt nitpumuHie kateimkan 150 6ananbi 1 MunyT 30 cexyHa 0010
KaH4a KOly ,,0TypyI-Typranbl* kapainiabl. AnapasiH canel 40 tan 74
ko ueimuan Ty3ay: [40;74]. Byn kecunau ap OUPUHUH Y3yHAYTY 5
ke Oapabap OosiroH apasibikTapra 6esyHay. Ap Oup apajbIikTarsl Oaii-
KOOJIOp CaHbI JCEINTEINUI, TOMOHKY JKBIIITHIKTAP KaAblOAJIbl TY3YIAY:

L, OTYpyII-TypyyJapIbIH* CaHbI JKBIIITHITBI
40 tan 44 ke yeilnH 11
45 teH 49 ra ueilinH 20
50 nen 54 ke ueltuH 28
55 ten 59 ra ueiiun 36
60 TaH 64 ke ueilnH 24
65 TeH 69 ra yelinH 19
70 TeH 74 ke ueiinH 12
Bbapapiret 150

Maanbsimarrapra Tyypa KejireH: 1) >KbIIITBHIKTap MOJMTOHYH; 2) MaMbl-
qajyy AuarpaMma Ty3.

29-§. OPTOYO MAAHHU. MOJA. MEJIUAHA

Opmoyo maaru TYIYHYTY MEHEH TAaaHBIMICHIH. Drepje BapuaHTTap X,
X,,...,X 00JICO, TaHIaJIMaHbIH OPMOYO MAAHUCU JIETI

X +x+...+Xx,
n

X =

caHra auTeLIarT.
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Orepae TaHJalMana X, BapUaHT 7, JKOJY, X, BAPHAHT A, XKOMY,..., X
BAPUAHT 71, JKOJIy KaWTajmaHran 00Jco,

k

mx,+...+nx;
...t

X =

CaHbIHA TaHIAIMAaHbBIH CAIMAKNYy Opmov0 MAAHUucCy NEUWNET. 1, N, ..., 1,
caHJap THEIIeNYY BapHaHTTap JKBIIITHIKTAPbl YKEHIUTHH ICKEPTE KeTeOUs3.

I-macese. Yap6a 100 ra sxepre 4uruT 3rum, Oenruinyy Oup coprrory
naxTajaH TekTapbiHaH 33 1 aeH TymyM annbl. S0 ra 6amka skepre 3THITeH
OIION copTTory maxtagaH O6osico 30 1 meH Tymym anael. Yap6a 1 rekrap
XKEpJeH OpPTOYO KaHuya TYIIYM ayiraH?

A\ Byn xepge x,=33, n,=100; x,= 30, n,=50.

100-33+5030 330041500 4800
100450 150 150

X= =32 ().

Koody:32 ().
2-maceuse. Cnopray OMHMKTUKKE 7 KOJy CEKHUPIAU >KaHAa TOMOHKY
HaTBIMKAIapabl KOpPcoTTy (METp dcebuHIe) :
2,1; 1,97; 2,44; 1,85; 1,97; 1,96; 2,06.
Crnoptdy OpTO4O KaH4Ya METp OMWHUKTHUKKE CEKHpreH?

AByn xepae 1,97 BapuaHT 5KM KOJly, KaliraH BapHaHTTap OHp KONy
KarTajradl. MeIHAaH

¥=(2,14+2-1,97 +2,44+1,85+1,96+2,06): 7 =14,35:7=2,05 (m).

Koody: 2,05 metp.
Oprodo MaaHWre MaajablMaTTap KaTapblHBIH 600pOOpyH TYIOHTKAaH CaH

Jer aTyyra OOJIOT.
Mooa. Mona TymyHYTYH OepreH MacejeHU Kopedy.

3-maceqae. MekTenTuH MenanbIMbl 8-KiaaccThiH 10 OKyydycyHYH OOIOH
©JIueIl, TOMOHKY HaThliKanapabl aljbl (CAaHTUMETp dceOuHAe):
166; 168; 170; 165; 164; 168; 169; 163; 168; 162.
TanmamMana kailcbl BapHaHT 3H KON KalTajaHraH?
/A Bapuanusuisk KaTapasl TY3eIY:
162; 163; 164; 165; 166; 168; 168; 168; 169; 170.
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byn Bapuanusnbik katapia yWpeHYJITeH Oelru — oKyyudy OOIOHYH
ountukTuru — 168 cM 5H Kem — 3 Koy KeJlreH, Oalrka BapuaHTTap 00JICO
1 ke 2 xomy. byn Bapuanusiasik katap Y4yH 168 canwsl mooa 00OT.

@ Bepuiiren Bapuanusiiblk Katapaa YUpeOHYITOH OCITMHUH 3H KOl
KEJITeH MAaHUCUHE Mo0a NEUWIIET KaHa M| ChIAKTYY O€IrujIeHeT.

Mopa MeHeH opTodo MaaHM €3 apa TeH Oomymy na, Oomboctyry na
MYMKYH. Maceinene okyydyJlapablH OpTOo40 OMHUKTUTH X = (2-163 4164 +
+1654+166+43-168 +169+170):10 =1664:10 =166,4 (cm) O0mOT.

Macenene mMoma MEHEH OpTOYO MaaHU ©3 apa TeH sMec: 168#166,4.

4-macene. AckapabiH ,,Anrebpa‘ mpeIMEeTHHEH KypHaJAarel 6aanapsl:
3,3,4,4,4,5, 5.

Omon TaHAajaIMaHbIH MOJAChl MEHEH OPTOYO MAAaHHMCHH Tall.

A M, = 4 5KeHM aHBIK, aHTKEHU 4 BapWaHT TaHJajJIMaja 3H Kol
Ke3/IeIIeT:
2-3+3-442-5 28

2oy,
24342 7

=l
I

Byn macenene M, =X =4

TanganManblH Mogackl 00J00CTyry ga MYMKYH. Mwucanbl, TanaajaaH
Y3YJITOH 5 KOOHAYH Maccackl enyeHreHne (kr mapna) 3,8; 4; 4,5; 5,2; 4,9
HaTbliKanap alblHAbl. byl TaHIaJIMaHBIH MOAAChI KOK.

Meouana.

Bapuanusnblk karap MyudeJIepyHYH caHbl Tak 0oico, Oyn
KaTap/blH OPTOCYHJA >KalJlalllkaH MY4ere Mmeouana NEeWHIeT jKaHa
M, CBHISIKTYy O€NTHIICHET.

Mucansi, 20,23,24,27,29,31,34 karap yuyH Menuana 27 O0JOT, aHTKCHU
27 canbl Oyn BapHallMsUIBIK KaTapJblH OPTOCYH/A KaWJalikad. AHIaH COJ
JKakTa J1a, OH jKaKTa Jla KaTapJblH 3 TeH Mmydecy Oap. BapuaHTTapabiH
CaHbl Kyl OOJTOH y4yply Kepeiy.
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12, 14, 17, 21, 23, 29, 32, 37 xarapaa 8 my4e Oap, MbIHAaK
@ yuypAa BapHUalUsUIBIK KaTapJblH MEIMaHAChl OPTOJO TypraH 3KH
CaHIIBIH OPTOYO apU(METUKAIBITHI CHISKTYY MYHO3I10J1OT:

21423 44

M
€ 2 2

=22.

Kenoux.
E3
@ Bapuauusuiblk KaTtapAblH 3H YOH MY4YeCY X, MEHEH 3H KUYUHE
* * *
MYYOCYHYH X, OpTOCyHAarsl aWpipma, 0. a. X, — X; caHbIHA
X, Xy,..., X, TaHAAJIMAHBIH KeHOUcu IECUHUIICT.

An, amarTa, ¥ TamMrachl MEHEH OCITHJICHET.

TaH,Z[aJ'IMaHBIH KEHIUTH X5 X5,...5 X, CaHaapbl KaHYAJIBIK YadbIparaH 5KCH-

JUTUH OWJITUPTEH ©JTYOMAOPJIOH OUpHU 3cenTteneT. Mucainsl,

5, 6,8, 16, 18, 19 (1)
Katap Y4yH keHIuk r =19 — 5=14 ke Gapabap.
10, 10, 12, 13, 13, 14 2)

Karap y4yH Ooico keHauk » = 14 —10 =4 ke Oapabap. bym xepae 3kxu
KaTapAarsl MY4YeJepAyH caHbl 6 IaH, OpTO40 MaaHuJepu Ooico o3 apa
Oapabap (x =12).

14 > 4 OGapabapce3apirel (1) karapmaret mydenep (2) kKarapmarsl

MYydeJiepre KaparaHja OpTOYO MaaHWUIEe CalbIIITHIPMaNyy dYaudblpal
KalnamkanelH, (1) Katapaa e3eopyyuyayk YOH SKEHIUTHUH OWIITUPET.

Koenyeyynop

474. 10 oronna Mexren (yTOOJT KOMaHJAACBIHBIH aTaaHaamTap gapba3acbiHa
KUPTU3TeH TOMTOPYHYH JKBIIITBIKTAp JKaabI0alIbl TOMOHKYIOH O0JIIy:

X — TONTOPAYH
CaHbl

0 1 2 3

71 — JKBIIITHIK 4 2 3 1
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475S.

476.

4717.

478.

479.

MaanbsimMatTap 0otoHua: 1) BapHaIUsIBIK KaTaplbl Ty3; 2) TaHaaJiMa-
HBIH: OPTOYO MAaHUCHH;, MOJACHIH; MEIMAaHACBIH; KEHJHWIWH Tarl,
3) KBIIITBHIKTAp TMOJUTOHYH; 4) CaJBIIITHIPMA KBIIITHIKTAP KabI0ABIH;
5) canbIIThIpMa SKBIIITHIK JKaJbl0abIHA BUIAMBIK JUarpaMma TY3.

Tannanmanapasia: 1) opTrou0 MaaHMCHH; 2) MOAACHIH; 3) MEAHAHACHIH;
4) kenaurud tan (475-477):

1) 12, 14, 9, 13, 15; 3) 15,13,13,14,16,14;
2) 16, 14, 13, 17; 4) 5,8, 13, 12, 12.
1) 6, 8, 10, 11, 10; 3) 8, 10, 12, 11, 14;
2) 3, 6, 8, 4, 9; 4)6,3,2, 7,5 7.

1) _39 49 59 - 47 17 29 49 _39 _25 3) _33 29
2) -3, -3,4,4,4, 6,6, -3,-2,4,5, 4.
Tory3 amammaH TypraH kaiaeicTap TOOy 10 OGamnablk mkajgaga dKu
OuiuynHUH OwiinH Oaamanpl. HaTerikamap kaapioanma KeJITHPHITEH:

Buitunpnn | KajablcTapablH TapTHI HOMepliepH jkaHa Oaiuija-
TApTUI HO- PbI
MepH
1 2 3 4 5 6 | 7 8 9
1 8,819,689 192|87]89(89] 88 | 87
2 9,1 82190 [8990/(91(90](9,1] 90

Ap Oup Oumiium ydyH Korurad OaanmapAsiH: 1) OopTO4O0 MaaHWCHH,
2)MonmaceiH; 3) MeauaHachlH; 4) KEHIWTHH Tarl.

MekrenTtern 40 mMyraaMMJuH HMII CTaXbl )KOHYHIOI'Y MaajbIMarTap
TOMOHKY JKBIIITHIKTAp KaJbIOANIbIHIa KEeJITHPHUITCH:

W craxsl L2457 ([9|10([12[15]18]20(22]23]25

Myramumaepcanel [ 3 [ 1 |4 |3 (4 12| 3 |1 2]16|3([3([3]2
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Omron TanganaMaHbIH: 1) OpTOYO MaaHUCHUH; 2) MOAACHIH; 3) MeIUaHa-
ChIH; 4) KEeHAUTHH Tail;, 5) KBIIITHIKTAp MOJUTOHYH TY3.

480. baitkoo xamepanapeiHaH KOKycyHaH 50 aBTOMOOWIIb TaHAQIIBI KaHa

ap OWMpWHHMH BIIIAMIBITH (KM/caaTTa) aHBIKTaXAbl. Hatwlibkamap
Kaaploanaa KeITUPUITECH:

6254|5673 |78 |63 | 68| 70(66| 54

58165 |55 (57|69 |67 | 61| 64](53]| 56

5876 |57 (48 | 57 | 68 | 82 | 78 | 72 | 75

656764 |54 | 58|62 67|80 |87 |69

7478 [ 70 [ 76 | 46 | 60 | 63 | 68 | 74 | 67

Omion TaHJIaIMaHBIH;

1) KeHAUTHUH aHBIKTA;

2) apanbIK Y3yHIYTYH 5 JIeN ajblil, TaHAAJIMaHbl KjlaccTapra (TONTOpro)
axsbipar (45-49; 50-54; 55-59;...) )kaHa KBIITHIKTAP >KaIbI0ATBIH TY3;
3) TaHmaJIMaHBIH OPTOYO MAaHWCHH; MOJACKHIH; MEJIHAHACHIH JCENTE;
4) KBIITHIKTAP TOJHUTOHYH TY3;

5) cadelmIThIpMa KBIIITBIKTAP KAIbIOATBIH TY3;

6) caJBIITBIPMA KBIITHIKTAP KaJabl0ansl OOOHYA gUarpamMma Ty3;
7) xaH4Ya TalbI3 aBTOMOOMIIIMH BULIaMIBITEI 70 KM/caaT TaH YOH 2KeH?

481. Haiiza aryy OotoHua mennemte kaTbimkaH 40 amzaM KepCoOTKOH
HaThliKajap (I METp TaKTHITBIHIA) TOMOHKY KaJapiOania OCpUiTeH:
28 |31 |31 |38 | 43 [ 38|34 |52 |36 38
35148 |34(45 | 41 | 35|42 |42 |42 | 41
2713212933 | 49 | 37 |48 | 40 | 47 | 39
26 | 25 |37 |40 | 28 | 37 | 37 |44 | 44 | 43
[
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1) MaansiMarTapasl kKiacctapra (Tontopro) axsipar (25-29; 30-34;...)
’KaHa KBIMITHIKTAP KaJAbIOATBIH TY3;

2) KBIMITHIKTAP TOJIUTOHYH TY3;

3) TaHIAIMaHBIH: OPTOYO MAaaHWCHH, MOJACHIH; MEIUAHACHIH Tarl.

30-§. TAHAOO YCYJY MEHEH KOMBUHALIUAJBIK |
MACEJIEJIEPAU YBITAPYY
- -

Kenteren typmMymTyk MacejieJepAMH YbITapbUIbIIIBI OUp KaHua
O6onymy MyMKkyH. Typran ces, ajapiablH MYMHEH ©3y0y3re 3H MaKyJlyH
ana0b13. YbIrapbUIbIITApbIH CAHBIH 3CENTOO0 0apiblK BapuaHTTap (ycyi,
MYMKYHYYJIYK) 1aH 34 OWUpH ,,KaJIbIIl KETIECTUTH, , KOrondocTyry® ydyH
manooo (3CenTen YbIryy) yCyllyHaH Maiiananslmar. by ycynnyH MasmyHy
MHUCaJIIap 4Yblrapyy >KapasHblHJa aybLiar.

I-maceae. 2, 3, 5 uudpanapsl xapJaMblHIa KaH4Ya 3KH OPYHIYY
CaHIBl TYy3Yyre 00yoT?

XoonTopnoH 34 OUpHH TYIIYPYI KadTBIpOACTBIK, ajlapibl KaiTanan
KOMOOCTYK YYYH caHAapibl, MHCaJIbl, ©6CYY TapTHOMHJE >Ka3blll YbITaObI3:
Oamran 2 nudpackl MEHEH, aH/laH KUinH 3 nudpacsl MEHEH, KUHHUH 5 1ug-
packl MEHEH Oamtajiral CaHJapJaH Maceyere bUIANBITBIH manoan xa3adbi3

22, 23, 25; 32, 33; 35, 52, 53, 55.

Kooby: 9 sxu opyHIyy caH Ty3yyre OOJOT.
I-mMaceneHn YbITAPYYHYH Jarkl OUp YCYITYH KOPOIy.
ATeMeHKY umiiMEeHH Ty300Y3:

1-mudpa 2-uudpa AnblHran
canjap

2—» 22
2 <3 — 23
S——25
2——32
Yeyanap 3 <3 —33
5—35
2—»52
5 <3 — »53
S5——»55
Kooby: bapasirer 9.
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Byn umiime napakka OKIIONT, OIIOHIYKTaH MbIHJAN yuiimesiepre Oomymury
MYMKYH 6apuanmmap (ycynjaap, TaHI00J0p) dapacvl nennier. bepuiren
2, 3, 5 uudpanapeiHaH KU OPYHAYY CaH Ty3Yy YuyH Oamran 1-uudpa
TaHJajaT, MyHyH Oosico 3 ycyiny 6ap, OIIOHJIyKTaH JapakTarsl ,,TaMbIp —
ycynjaapbeiHad 3 Oytak ublkkad. CoH 2-1udpa TaHaanaTt, MyHyH Ja 3 ycyiy
Oap, omonaykTran l-uudpa 6omyyra tanankep 3 uudpaHsiH ap OMpPUHEH
3 Ten Oyrakua ublkkaH. Harsliikaga 9 TypAayy Ku OpyHAYy caH ajibIHaT.

2-maceuae. 1, 2, 3 nudpanapsinad, ajnapasl KaiTanabail, OapabITbl
Oonmyn kKaH4a TYpAYY 3 OpyHIyy caH Ty3yyre Oomnot?

BapuantTap nmaparsiH Ty3e0Y3:

1-mudpa 2-muppa 3-mmbpa AnpIHTaH
canjap
2 >3 > 123
1 <

3 > 2 > 132
1 >3 »213
Yeyanap >2 <3 1 231
1 ) > 312
; <2 >1 > 321

Kooby: 6. A

3-maceue. Typusm ¢upmacel byxapa, Camapkanyg, XuBa maapiapbeiHa
casikar yroumTypMakibl. MbIHAal MapmipyTTyH Gapabirbl 00ayn KaH4Ya TYPAYY

BapuaHThl (ycynaapel) 6ap?

benruneenepny xupruzebus: byxapa — b, Camapkang — C, Xusa — X.

BapuanTrap maparsiH Ty3e0Y3:

X > C »bXC
5 . X » CBX
=C<
Jcyraap X— > B > CXB
B > C > XBC
X<c ~ B ~ XCB

Koo6y: Bapmeirsl 6 mMapmpyT. A
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4-maceme. 1) 1, 2 xana 3; 2) 0, 1, 2 xana 3 nudpanapsiHad
naiananpin, OOJNYIly MYMKYH OapIblKk 3KU OpPYHIYY CaHIapIbl Ka3.
AnapnpiH canel N kaHdara OapabGap skeH?

A KomoOunaropayk Macesenepayd 4blrapyy KapakaTTapblHaH OUpH
sapuanmmap Hcaovlbanvi. MbBIHIAW Kapa)ar >KapJaMblHIa 3CENTee]10
AJIEMEHTTEP KOMOWHALMSACHIHBIH ,,)KOTOJYI ™ KaJIBIIIBI 007100WT. MaceneHu
BapHaHTTAp aJbl0aNbl KapJaMbIHIa 4YbITapbill kKepesy. TeMOHKIoH
xKanpioangap Ty3e0ys:

1-udpa 2-mudpa 1-uudpa 2-uugpa
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=34=12. A
Kooby: 1) N=09. Koody: 2) N=12.
Konyeyynop

482. Amumep, baxpam, Canum ¢gyTO0T OFOHYH KOpYY YUYH 3 UbINTa CaTHII
aneimTel. Ypimra OotoHua anap l-xkarapneiH 1; 2; 3- opyHaapbiHa
oTypyra tuiinmi. Anap Oyn 3 opyHra kKaH4a yCyl MEHEH OTypylly
MYMKYH? Macene 0oroH4Ya BapuaHTTap AaparblH YHi.

483. 0, 4, 5 mudpanapsinad, udpanap KalTaJaHBIIIEI MYMKYH 00JICO,
OapapITel 0onymnm KaH4a 3 OpYHAYY TYPAYY CaH Ty3yyre Oomot?
Macene OoroH4a BapuaHTTap JAaparblH YHM.

484. 4, 5, 8 uudpanapeiHan, nudpanap KalTaJaHBIIIBI MYMKYH 00JICO,
KaH4a 3 OpyHIyy CaH Ty3yyre 00JyioT?

485. Jlykennme anma, anMypyT, Xy3ym Oap. Mpoma xana Hacuba axenep
Oyn MeMeiepieH OMPHWH TaHJAIIMaKdbl. MbIHIAaH TaHAOOHYH OapBIThI
Oonmyn kaH4Ya BapuaHThl Oap? BapwanTTap maparsiH 4uid.

486. 2, 4, 6, 8 nudpanapsiHaH TYPAYY TOPT OPYHIYY caHmapabl Ty3. Lludpa-
nap kaitananOait. byn canmapneia kanudacel: 1) 4 xe; 2) 8 re GenyHoT?
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487. Ackap amachel *aHa KapbIHJalllbIHA OepyY YUYH 9KH T'YJI JIeCTE aJIMaKybl.

488.

489..

490.

491.

['yn nykeHyHIe ak aTeIp T'yJl, KbI3BUI aThIP T'YJ, POMAIIKaJaH TypraH
Tyl gecreiep O0ap 2KkeH. Ackap 3KM TyJl JIE€CTEHbl KaHYa yCyiaa
TaHJalbl MYMKYH? BapuaHTrap maparsiH 4uid.

bakpiT kOo€HyHa cabu3, kamycTa, KbI3bli4a OepeT. An omoln
KalllblTyaiapAaH 3KeeCYH TaHJ00ro TUWUII. BakbIT MyHy KaH4Ya
yCcyjja MIIKE amniblpa anar?

Ceitbtua mmdpunne 3 — A, B, C Tamranapsel 0ap. Omron tamramap
KapaaMmbeiHAa Oapabirel Oonmynm kaHda mudp Ty3yyre 0omoT? Dxwu
yaypay kapa: 1) tamranap xaWTamaHOaWT; 2) Tamrajgap KaWTaiaHart.

Tanunkene 2 anma, 2 anmypyT, 2 maOganel 6ap. Haawsipa meHnen
Hazuma Oyn memenepaeHn 3 eecyH TaHaamMakybl. TaHIOOHYH KaH4Ya
ycyiy (BapuaHTbl) OGap?

AnTtel Gama 3 9KM OpyHOyy KaWbIKTa cedWunaenmMexkdu. bammapasi
Oyn kaliplkTapra kaH4ya ycyijaa Oenymrtypyyre 6onor? BapuanTtrap
JaparslH TY3.

31-§. KOMBUHATOPUKAHBIH HEI'M3I'1 DPEXECH
KAHA AHBI MACEJIE YBITAPYVYJIA KOJA00O

KeimbarTyy okyyuy! CeH 6-kimaccTta KOMOMHATOPHKAHBIH KOIIYy jKaHa

Ke0eUTYY spexenepr 00roHYa OAIITAINKbI TYIIYHYKTOP MEHEH TaaHBIIIKAHCHIH,.

I-macene. Camapkannnan TamkeHTke 4 K0J MEHEH Kejice OOJOT:

camMon€T, 1moe3/, aBTOOYC >KaHa >KeHWJ MamuHa (Takcu). TalkeHTTeH
KoxokenTke yHaaHblH 3 Typy aisln Oapatr: moesn, aBTOOYyC, TakKcCH.
Camapkannnan KokokeHTKe kaHYa ycymaa kemyyre Oosotr (41-cypet)?

CcaMoJIET oes3.a
rnoes
aBTOGYC aBTOOYC
CamapxkaH TamkenT KoxxoxeHr
TaKCH Takcu
41- cypeor.
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/A Camapkananan TallkeHTKe KelyyHYH Oapabirsl 6oayn 4 xoiy Gap.
Anapnan OupwH TaHman, TamkeHTKe KeJawk, nevnu. OMmu KokokeHTKe
OapyyHyH 3 oIy —MYMKYHUYJIyTYy O0ap. Omentun, Camapkannnan TamkeHT
apkeutyy KoxokeHTke OapyyHyH Oapawirel 4 -3=12 ycymy Oap.

byn ycynnmapael ka3einm 4ybiryyra na 0onoT. benruneeny Kupruzenu:
camonér (c¢), moesn (m), aBTOOyC (a), Takcm (T). Mwucansl, cu Kasyy
Camapkangnan TamkeHTKe caMOJETTO KeJNYYHY kaHa TamkeHTTeH
KoxxokenTtke moesnae Oapyyny Ounauper. byn Oenruneenep >xapaambiHIa
Camapkannnan TamkeHT apkbutyy KokokeHTke OapyyHYH OapAbIK ycysaapsl
(BapuaHTTapbl, KOJIAOPY, MYMKYHUYJIYKTOPY) TOMOHKYIOH OONOT:

CII TITT arlr TII

ca Ia aa Ta

CT T aT TT

Bapnbik ycynnapaein canbsl: 4-3=12.
Koooy: 12.

XKanmeiceiHaH anraHna, A mlaapelHaH B MaapbiHa KEIYYHYH m

@ ycyay 6oaco yncana ap oup ycyn yuyn B nan C maapbiHa KETYYHYH

n ycyny 6omnco, anga A gan C ra keiayyHYH Oapiwirel Oonymn m:n
ycyny Oap, 6. a. 4 nan C ra m-n ycyl MEHEH Kelayyre OOJoT.

byn spexe keboiumyynyn spesxcecu 001yn, an KOMOMHATOPUKAHBIH
HETU3TU 3PEXKECH ICENTeNeT.

2-maceJie. ,,Makro* cynepmMapKkeTHHHUH ,,bapabirsl yii yayH GeayMyHe
5 Typayy nusia, 6 Typayy TajquHKke, 4 Typayy uai kambik O6ap. Haprusa
»KE TYPAYY aTajbllITarbl KM OyIOM caTblll aJMakybl. Al MyHY KaHYa
yCyiJia MILIKE allbIPbIIIbl MYMKYH?

A 1) Musnansl TaHZOOHYH 5 ycyny Oap. TaJlMHKEHU TaHAOOHYH 6
yeyny Oap. [luana TaHmooOHYH ap OMp yCyjdyHa TaJlIMHKE TaHJOOHYH 6
ycylly Tyypa kenet. Jlemek, KoOeHTYYHYH apekecu OOoroHYA Muaa jkaHa
TaJMHKE XYNTYTyH TaHIOOHYH 5-6 = 30 ycynmy Oap. Kyny ymynmgai
oM XYryprTym: 2) nmuana jkaHa KamblKThl 5 -4 = 20 ycynna; 3) TajauHke
KaHa KalbIKTBI 6 -4 = 24 ycynma TaHgan aidyyra OoJlopyH TabaObI3.
HeMek, Typayy araneimrarsl 9ku Oytomay 30+20 +24 = 74 ycyn
MEHEH TaHJamn ajxyyra OOJIOT 3KEH.

Koody: 74 ycynna.

204 .




3-macene. Kanua yu opyHnyy canpa O6up rana 7 uudpacel 6ap?

A 7 uudpacer 1-, 2-, 3-opyHga (Ky3AyKTep, OHIYKTap, OMPAUKTED
paspsiibiHIa) OOMylly MYMKYH.

Orepae 7 mudpacsl 1-opyHaa typca, 2- xaHa 3-opyHaapasl 9 uudpa
(0, 1,2,3,4,5,6,8,9) xapnameigaa 9 - 9 = 81 ycynna tontypyyra 60JOT.

Orepae 7 uudpacel 2-opyHnaa 6onco, anaa 1-opynna 0 sxana 7 mudpa-
JapblHaH Oallka Kaajaranjaaii nudpa Typyury MyYMKYH. 1-OpyHIy 337100HYH
10—2=8 mymkyHuynyry 6ap. Auga 3-opynaa 7 uudpacsinan Oaimika kaa-
naranjai nudpa Typa ajaT; 1eMeK, MYMKYHUYYJIYKTOpIYyH caHbl 8 -9 = 72.

Orepne 7 uudpacel 3-opyHaa Typca, aHaa l-opyHAy 337166 YUYH
8, 2-opyHay 237166 Y4yH 0Ooico 9 MyMKyHuynayk Oap. OmeHTHr, oHAYK
)KazyycyHaa Oup rana 7 uudpacsl 6ap y4 opyHAyy caHaap Oapasirbl 00y
81 + 72 + 72 = 225 sKkeH.

Koobdy: 225.

4-macese. AWna"azaa aJBIHTAaH 5 YEKHUT y
A, B, C, D, E TamMranapsl MEHEH OeNTHIICHTeH. Ap Oup
4eKUT Oamka ap OMp YEKUT MEHEH TyTallThIPhLIICA, m
KaH4a KeCWHAu anbiHaT (42-cypert)? 2 B

A I-ycyn. YeKUTTEpIUH CaHbl a3 GOJNTOHIYKTaH,
MaceJsiere bulaiiblk (UrypaHbl YUHHII, KECUHAWIEPIANH
CaHBIH 3cenTen 4bryyra Oomot, amap 10. bupok
aillllaHazna aJblHTaH YEKUTTEPAMH CaHbl Kem 00JIco
(mucansr, 100, ...), puUTaiibIk (UTYpaHBI YUHYY >KaHA
aHJarsl KECHHIUJIEP JCeNTee KbhIWbIHAAImaT. AHAa
Oamka konay Talyy Kepek.

2-ycya. AiimaHanma anbplHTaH 5 YEKHTTUH ap OupuHeH 4 ToOH
KeCUHIW XKYPTy3yJaeT. MbeiHaail KecuHauiaepauH causl 5 - 4 = 20, Oupok
KECUH/IUJIEPIUH CaHBIH 3CENTOe10 ap OUp KECHHIU KU KOy ICENTENTEeH.
Hemex, 6uz 20 ub1 2 Te OemymyoOy3 kepek: 20 : 2 = 10.

D C

42-cyper.

3-ycyn. A 4EeKUTUH KainraH 4 4eKUT MEHEH TYTallThIPCaK, 4 KeCUHAU
anaosi3: AB, AC, AD, AE. B yekuTHHEH aa 4 KECUHIU XYpPry3yyre 00ior,
Oupok B nman xypry3yiren oup xecunHau (BA = AB) uu OuU3 dcenTeauK.
Jlemek, B yekuTuHEH 3 kaHbl (MypJa 3cenTen0ereH) KeCUHIU XKYPIry3yJier.
VYmyra okmom, C gan 2, D nan 6osico | jkaHbl KECHUHIU XYPry3yyre
0070T. £ 4YeKUTHHEH XXYPry3yJreH 4 KECUHIWHUH OapIbIrbl Mypaa 3cCer-
tenred (EA = AE; EB = BE; EC = CE; ED = DE). Jlemek, ainanana
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OeNruiaeHred 5 YeKUTTH TYyTalIThlpraH OapiblK KECUHIAMJIEPAUH CaHbI
4+3+2+1+0=10.

S5-macesie. 3, 4, 5, 6, 8, 9 nudpanapeiHbIH XKapAaMbIHIa OapAbITHI
oonym: 1) uudpanap kaitananbaca; 2) nudpanap KalTalaHBIIIBI MYMKYH
00JICO, KaHYa Y4 OPYHIYY CaHABI Ty3yyre 0omot?

A 1) Bepuiren nudpanap 6 00. AnapapiH Kaanaranaail Oupy 3 opyHIyy
caHIbpIH OuMpuHYM 1Udpacel Oomymry MyMKYH. Jlemek, 3 opyHIyy CaHIbIH
OupuHYM UHUPPACKIH MaHO00 MymKyHuyayey 6 oo 6o0moT. Annma 2-mudpa
KajiraH 5 uu@paHblH Kaanaranaa Oupu O00aylly MyMKYH, 0. a. 2- nudpaHbl
TaHJA00 MYMKYHUYJIyryoy3 5 ee. Ymyra oxmom, 3-1udpaHbl TaHI00
MYMKYHYYJIYTYOY3 4.

Hemek, nudpanap xkaitamanbaca, 6apabIK Y4 OpPYHIAYY CaHIAPIbIH CaHBI
6-5-4=120 00n0T 3KEH.

Kooody: 120.

A 2) Hudpanap kaiitananca, yd opyHAyy caHmbiH 1-, 2-, 3- opyHaapbeiHa
KasbUIraH UUPpaHbl mMandoo MyMKyHuyaykmepy 6 NaH OOJIOT, aHTKEHU
Oepunren mudpanapasiH caHbl 6 00. AHga 6apAbIK 3 OPYHAYY CaHAapAbIH
canel 6 - 6 - 6 = 6° = 216 OoJoT.

Koody: 216.

Konyeyynop

492. Anacwel Haprusara ,,Korzinka. Uz* cynepmapkeTuHeH 3 Typayy MeMe
caTeilnl anyyHy TaOsimransl. ,,Korzinka. Uz“ ma 6 Typayy anma,
4 Typayy anmypyT, 5 Typayy *Xy3ym Oap. Hapruza mememnepayH
ap Oup TypyHeH | Kr naH aibll, KaH4a TYPAYY KbIHHAK TY3© ayiJbl?

493. Kanua 4 opyHayy canma Oup rana 5 mudpacer 6ap?

494. Aimanana: a) 10; 6) 100; B) n dekuT OenruieHreH. Ap OWp YEKUT
Oaika ap OMp YEKUT MEHEH TyTallThIpblIca, ap Oup ydypaa Oapbirsl
00Jyn KaH4Ya KECHHJAM aJIbIHAT?

495.1) 3;2)4;3)5;4) 6;5) 8; 6) 15 noc e3 apa Ko aJbIIIbII KOPYIIYIITY.
Ap Oup yuyypaa KON ajbllIyyldapJAblH CaHbl KaH4a OOJITOH?
496. 10 kypmam e3 apa maxMar TYpHUPUH OTKepylmIMekdy. MeiHIa ap

Oup Oaya xanran ap Oup Oanma MeHEH OWUp MapTUsl IIaXMaT OWHOMT.
byn typuupae Gapasirbl 607ynm KaH4Ya mapTHs OMHOIOT?

Atimuvl, 494 —496-macenenepoun okuwowmyey smueoe?
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497.

498.

499.

500.

501.

502.

0,1, 2,3,4,5,6, 7,8, 9 uudpanapblHbIH XapAaMbIH/Ia OapabIThI
oonym: 1) nmudpanap kaiitamanbaca; 2) uudpanap KalTalaHBIIIBI
MYMKYH 00JICO, KaH4Ya Y4 OpPYHIYyYy CaHIbI Ty3yyre 00JoT?

1, 2, 3, 4, 5 undpanapslHBIH XapAaMbIHIa KaH4Ya: a) KU OpyHAYY; 0)
Y4 OpYHIyY; B) TOpT OpyHAYY caHIapisbl skazyyra 0onor? Lludpanap:
KaiiTananOaraH; KaiTajgaHraH ydypiaplel 3 ajJblHua Kapa.
OyT60n OorOHYA AYHHOIYK YeMIMOHATTa ajThblH, KYMYLI, KOJO
Menangapsl Y9yH OonToH oroHmapaa 16 komanaa kareimyynaa. Memannap
KOMaHJaJIapablH OPTOCYHJa KaH4Ya yCyJl MEHEH OeJyITypyJyury
MYMKYH?

bup mamnekerrea 4 maap Oap skeH: 4, B, C xxana D. A miaapsiHaH
B ra 6 xon, B maapnan C ra 4 xon Oapuy 5keH. A naH D ra 2
xoi, D nan C ra 3 xonm MeHeH Oapyyra OoJOT dKeH. A ImaapblHaH
C maapblHa KaHYa >X0JI MeHeH Oapyyra 6070T?

Orepe HaTypaJAbIK CaHIBIH Ka3yyCyHJla TaK CaHaap TaHa KaThlIica,
MbIHAAM caHra , kareiMayy can aeitous. Kanua: 1) 3 opynayy; 2)
4 opyHayy . KarsIMayy‘ can Oap?

KazyycyHna ok jgereHie Oup Xym mudpa KarbllIkaH 6 OpyHIYY
ca”jap kaHua?

Kepcomme: KazyycyHna Tak caHaap raHa KarblllkaH 6 OpyHIyy CaHIapIbiH

caHbl 5-5-5-5-5-5=5=15625. Bapasik 6 opyHayy canmap 60yco
900000. MaceneHuH ApThIH KaHAaTTaHABIpraH 6 OPYH]lyy CaHIapAbIH
caubl 900000—15625=884375.

503. 4 typayy xarTel 4 TYypayy KOHBEpTKe KaHYa ycyljaa cailyyra 00yot?
504. 5 okyyuynaH 2 eecyH ,bunumaep MenAemMHAe” KaTblllyy Y4YYH
TaHjan ajlyy kepek. MyHy KaHua ycylijia aTka-
pyyra 6omot?
505. Jlockama 12 3at aroou, 8 3TUIN XkaHa 7 CBIH
aToou >kaszpuirad. CyineM Ty3yy Y4YyH ap Oup
co3 TYPKYMYHOH OHWpIeH ailyy Kepek. MyHy
KaH4ya yCyJl MEHEH HWIIKE amblpyyra 0oioT?
506. [laxmar TakTaWblHIA aK >KaHa Kapa MWW
Oupu-OupuH andaraniail KeUIbIN, KaHYa yCyiaa
Kaimamteipyyra 6osor (43-cyper)? 43-cypor.
[
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507. llaxmar TakTaiibiHa ak >kaHa Kapa ¢ep3aepau, ajgap Oupu-oupuH ana
anbaraHjgail KbUIBIN KaHYa yCylja XaWiamTeipyyra 0omot?

508. llaxmaT TakTailplHa aK j>KaHa Kapa IIaxTapiabl, OFOHIYH DPEXKEICpPUH
Oy30araH Typae, KaHYa ycyinaa Koroyra 00motr?
Kepcommeo: 3 yuypay xapa:
1) ax max OypyTa Typart;
2) ak max TakTaiablH 4yeTuHAE (Oupok Oypura smec) Typart;
3) ak max TakTalablH YETHUHIE SMEC.

509. MekrenTvH amKaHacblHIAA aK HAaH, Kapa HaH »aHa Y4 TYPAYY
konmbaca Oap. AnapaaH kaH4a Typaery OytepOpon gasipnooro 00yot?
Bapnbik BapuaHTTapIbl *a3blll YbIK.

510. K93 Oup enkenepayH Tyycy TYPAYY TYCTOry 3 TOPH3OHTAIAYy XKe 3
BEPTUKAIYY ,, TUJIKEJIEpACH TypaT. AK, *allbll, KOK TYCTYY Ke3JleMe-
Jep >KapJaMblHa YIIyHJIal TyyJdapJblH KaH4a TYPYH THTYYTe 00JIoT?

511. bom xepnepre 1, 2, 3, 4, 5, 6, 7, 8§ nudpanapeiHad OUpUH Kazyyra
oouico, O+O0+A=10 ,TeHJIeMe " KaH4Ya YbIrapblIbIIIKa 33 00710T?
Hudpanap xalTamaHbIIBl MYMKYH. DKH y4ypay kapa (MaceneH: 1)
I, 1, 8 1, 8, 1; 8 1, 1 Typayy 4blrapbuibii; 2) OUp YbITapbUIBIII
JeN KapajiraH yuaypJiap).

512. HypnauabH ueMoJaHbl KO MEeHEeH aubuiat. byn kox y4u Typayy uudpanax
Typran Oonym, ap O6up uudpa 3 TeH udoH smec. Kommo 13 canbl
KaThlINAaWT (MuUcanbl, koaaop tusmecunne 0, 13, 213... kogmopy
XoK). Hypman xonmy yHyTyn KOWron Oosco, koamy Talyy Yd4yH ai
KOIl JIereH/ae KaH4a XKoly ,,yPYHyIHIy™ Kepek 0o0mot?

513. Ken kabartyy yiie MOABE3AAMH DIIUTHA KOA MeHeH auybuiaT. Kom 0
xaHa | nmudpanapsiHan Ty3yiareH 4 opynayy cad (0000 xana 1111
CaHJap KOl AMEC A€M ICENTENreH). DMUKTUH KOAYH YHYTKaH OOJICOH,
SUIMKTH KOIl JIETeH/I€ KaHua YpYyHYIITa aya aJlachiH?

Kopcomme: Anerenne Oup | KaThIlIkaH KOATOPAY, aHIaH KUWHH KU 1 6oJ-
TOH KOJJOPIY KaHa aKbIpblHAA, Y4 | OONTOH KOAAOPIY KOpYY Kepek.

514. 20 xr xkypyury 1 kr, 2 Kr, 5 Kr qyy TamTapAblH KapJaMblHAa UHUHIYY
Tapasaja KaH4a ycynaja TapTryyra 0omot?
byn umtu TemeHkynei arkapyyra OOJIOT:
1) 1 kr nyy TamTelH XapaaMmblHIa raHa | ycyn;
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2) 2 Xr nyy TallThIH >XKapAaMbIHIa raHa 1 ycyi;
3) 5 xr ayy TamThIH XapAaMmblHAa raHa 1 ycyi;
4) 1 xr xa"a 2 Kr Jayy TallTap ’kapJaMblHIa 9 ycysl MEHEH:

1 kr myy Tarn

18

16

14

12

10

8

6

4

2

2 KT Iyy Tail

1

2

3

4

5

6

7

8

9

5) 1kr xana SKr oyy TamTapAblH XKapAaMmblHIa 3 yCyll MEHEH:

1 kr nyy Tam

15

10

5

S KT 1yy Taun

1

2

3

6) 2 xaHa SKr Iyy TalThH *apaambiHaa 1 ycym: 5 2kr, 2 Skr;
7) 1 kr, 2 xr, 5 Kr Ayy TalITapAblH *apaambiHAa 13 ycyn MeHeH:

VYeynnapabiH caHbl
Tamrap,kr | 1 |2 [ 3 |4 | 5|6 |7 |89 |10|11[12]13
1 kr 1 (351719 (11]13[(8|6(4(2]3]|1
2 Kr 716|543 121|123 ]|4]1]2
5 xr 1|t f(1rjp1f1rfrj1rj21212((2]3]3

Hemex, Oapapirel Oomynm 1+1+1+9+3+1+13=29 ycymn.
Koody: 29 ycyn.A

515. ®upmara 4 nykeH tuemenyy. MHkaccarop (AykeHmery axdamapibl

YOTYATYM, OaHKKa TamIIbIPyy4dy KbI3MaTUhl)
1- nykenmen OGamran OapAbIK AYKOHIAOPAY KbI-
JBIPBIN YbITaT jKaHa Kaiipa 1- IyKkeHTre KaWThII
kener. bonymy MyMKYH MapmpyTrapiaH dH

KbICKachiH Tan (44-cyper).

Kepcommeo: Ap Oup mapuipyT yuyH 5 mudpa-
ayy konay Ty3. KoaayH OupuHYM >KaHa
akbIpKbl nudpacer 1 Goncyn. Mucansr, 12431

MapuIpyTTyH Y3YHIYTY:

5+2,4+4,3+4,8=16,5 (xm).

4.3 xm

14— Anre0Opa, 8-kiacc yuyH
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S16.

517.

518.

519.

520.
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IV ri1aBa 000HYa KOHYIYYJIOp

TemeHKY TaHmaiMa OepHIITEH:

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.
TanmanmaHbiH: 1) KBIITHIKTAP JKaabI0ATBIH TY3; 2) OPTOYO MAaHUCHH;
3) momaceiH; 4) MenWaHAChIH; 5) KEHAWTWH Tam; 6) XKBIIITHIKTAP
MOJINTOHYH TY3.

TannmamMaHbIH: 1) BapualUsIBIK KaTapbliH TY3; 2) OPTOYO MaaHHCHH,
3)monacelH; 4) MeauWaHAChIH;, 5) KCHIWTHH Tall:

-5, -4, -3,-2,0,3,6,6,5,5,5,7,8, 8,6, 7.

Kanpibanmarer maamsiMaTTap OOIOHYA TaHOAaIMaHBIH: 1) OpTOYO
MaaHWUCHH; 2) MOJAachblH; 3) MeauaHachlH, 4) KEeHJWUTHUH Tall;
5) KBIMITBHIKTAP IMOJHUTOHYH YHH; 6) CaJBIIITBIPMa >KBIIITBIKTAP
KaJpl0abIH TY3 JKaHa ara bUIAWBIK JUarpaMma Ty3:

baiikoonyH
HaTbIlXka- | 7 8 9 |10 12| 14 | 15
JIapbl
JKBIITHIK 6 7 8191101 6 | 4

100 meTpiyy apajiblkka 4ypKooJ0 8- KiaaccThiH 20 OKyydyCy TOMOHKY
HaThIKamapasl KOPCoTTY (CeKyHamapaa):

143 | 16,1 | 14,7 | 16,9 | 24,1 | 224 | 19,8 | 14,2 | 17,4 | 14,5

20,8 | 199 [ 154 | 18,4 | 20,2 | 183 | 20,1 | 18,4 | 183 | 16,2

TanganMansiH: 1) BapuaMsUTBIK KaTapbiH; 2) *KBIIITHIKTAp JKabI0aTbIH
TY3; 3) OpTOYO MaaHUCHH; 4) MOJACHIH; 5) MEIMAHACBIH; 6) KEHIUTHUH
3CEMNTe; 7) KBIMTHIKTAP MOJIUTOHYH TY3.

8- kimaccTarsl OUp OKYy4yHYH ,,Anre0pa‘ mpeIMEeTHHEH KU Yerpex
0ot anraH Oaajmapbl TOMOHKYAOW JKEH:
4,3,2,2,3,3,3,4,4,4,4,5,5,5,4, 4,3, 2,3, 4.
TanpanmanbiH: 1) OpTOUO MAaaHUCHUH; 2) MOJACHIH; 3) MEAMAHACHIH TaIl;
4) SKBIMITBIKTAp XKAABIOANBIH TY3; 6) KBIMTBHIKTAp MOJIUTOHYH YHWH.
@




O3YHY TEKIIEPHUII KOP!

1. ®yr6on yemnuoHaTeiHAA 18 KOMaHIa KATHIIIBIN JKaTaT. DTrep/e
ap Oup KomaHma Oamrka KOMaHIa MEHEH ©3YHYH MaiJgaHbIHIA
’)KaHa aTaaHJallBIHBIH MalJaHbIHIQa OWHOCO, YeMITMOHATTa
OapapIThl OOJTyN KaHYa OIOH OWHOJIOT?

2. 8-kmaccra 12 npeamerteH 6onay. JyimeHnOy KyHy skaasiOanga
5 caar cabak Oomym, ap OWp caaTTa TYpIayy cabak eTyJer.
JyimenOy KyHKY »aapl0ayibpl KaHYa yCysijaa Ty3yyre 0oJoT?

3. 5 crynara 3 oKyy4dyHy KaH4ya yCyJd MEHEH OTyprysyyra 00joT?

4. Maremaruka O0OrOHYA 5 TYpAYY KATENTH mKadTarkl 5 opyHra
KaHYa ycynjaa Koroyra 00yoT?

n

. Tammanmansid: 1) opTOYO MaaHWCHUH; 2) MONACHIH, 3) MeIUaHa-
CbIH; 4) KEHIWTHH Tam; 5) XBIMTBHIKTAp XaablOalblH TY3;
6) )KBIIITHIKTAP TOJUTOHYH YHMH:

-3, -5,-3,-6,1,4,7,4,9, 4.

6. TaHI[aJ'IMaHBIH JKBIITBIKTAP )KaI[BI6aJ'IBI 6epI/IHFeHZ

bamoona- |5 |y sl g Lo [ 2| 3 |
TBIHKATaPBI

JKBIITBIK 3 2 1 5 1 2 4 2

Tanganmanera: 1) opTo40 MaaHUCHH; 2) MOJACHIH; 3) MeIHaHACHIH
Tarr; 4) KBIITHIKTAp TIOJUTOHYH YW; 5) CaNbIITHIPMa JKBIIITHIKTAP
JKaJbIOATBIH TY3.

521.

522.

Orepae: l)uudpanap kaitamanbaca; 2) nudpanap KaWTalaHBIIIBI
MYMKYH 0Oonco, 0, 1, 2, 3, 4, 5 nmudpanapsiHad Oapabirbl 00ayn KaHya
4 opyHAyy caHIbl Ty3ce 0010T?

0, 3, 4, 5, 6, 7 mudpanapeiHan OapapIrel 00JyN KaH4Ya 4 OpPyHAYY
TaK CaHIbl Ty3yyre 00o0T?
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523. Anarra, yu OypuTyKTYH YOKYJIAphl JIATUH AJIMIIECUHUH YOH TaMrajapbl

524.
525.

526.

MeHeH Oenrunenetr. Jlatun anunnecunae 26 Ttamra Oap. Yu
OypUTYKTYH YOKYJIapblH KaH4Ya ycyhjga Oenruineere 000T?

8 crynra 3 OKyy4yHy KaHuYa yCyJd MEHEH OTyprys3ca 0o0mot?

AGoHeHTTHH Y Tenedony 7 uudpanyy O6omym, 218 men Oamranar.
AGoHeHT myuye OonroH Oyn TernedoH CTaHIUSACH KaHua a0OHEHTKE
KbI3MaT KOpCcoeTo ayar?

Kanua ycynna 5 ¢exTtoBanbmIUKTEH 2 ©O6CYH MENJACIITE KATBHIIIYy
Y4YH TaHjaam ainyyra 0omot?
Ackapovin ubleapbiubl: 5 GEXTOBAIBIIMKTEH OUPUH TaHA00 MYMKYHYY-
ayry 5 ee. 4 dexroBanbiuk KanaT. AnapaaH OwpuH 4 ycynaa TaHaaca
oonot. Jlemek, 5-4=20.
Koobdby: 5-4=20 ycyn Oap.
Haszumanein yeieapvluvl: 5 QexTOBANBIIUKTH ,,HOMEpPIEH™ YbITaObI3
’KaHa ajapliaH 2 ajaMJaH TypraH TonTopay Ty3eOys: 12; 13; 14; 15;
23; 24; 25; 34; 35; 45.
Kooby: 10 ycynma TaHmooro Go0JOT.

Maounanvin uvieapviuil:

5 4 xynryk: 12; 13; 14; 15;
3 xynrtyk: 23; 24; 25;

1 2 3 4 5
2 xynryk: 34; 35;

1 2 3 4 5 { 45
. 3 " A 5 Kyntyk: 45.
bapapirsr 4 +3 +2 +1 = 10. HKoobdy: 10 ycyn MeHeH.

Kumaun ysirapeimsl Tyypa? Kumauku cara skakTbel? DMHECH MEHEH?

527. CenuH KypnaamblH OonroH Oup Oana: ,,A3blpblHYa MeH Oup
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BIIIKBITIO3 OasaMbIH, YOHONCOM YOH aKbIH OOJIOMYH®, MEreH >KaKIIbI
HUETTE BbIp a3blll Xypuy 3KeH. blpmapsiubin Oupune ,,I'yngep®
nen ar korontyp. blpaesia 1-cabwl ,,Ka3piHaa Kbipjia aydyblIIbI
ryanep skeH. Kanran karapnap 1-karapgarsl ce3l1epAyH OpIyH
aIMallThIpyy HaTbIMKACBIHAA ajblHraH. bynm ,,pIpaa“ kem nereHnue
kKaH4a camn Oap?




528. Ty3 ceeikta: 1) 4; 2) 6 yexkutr Oenruienau. Ap Oup ydypia KaHua
KECHUHJM aJIbIHAT?

529. ,,Paiixan* kadecunuH MeHIOCYHAa 3 Typayy camca, 4 Typayy l-Tamak,
5 Typayy 2-Ttamak Oap skeH. 3 Typayy TaMmakka OylopTMaHbI KaHYa
ycynaga 6epyyre 6o0sot?

530. 2 anma, 2 anmypyT, 2 madgansl 0ap. 3 kypOy MemMenepay ap Oupu 2
TYPAYY MOMe ajiraHjiail KeUIbIN O6JyN albliMakdbl. MyHY Oapabirbl
Ooyynm kaH4a ycyija atkapca 00m0T?

IV rnaBa GoroHYa CHIHOO KOHYIYYJOpY — TeCTTep

1. TanpanMaHblH OpTOYO MaaHucuH Ttam: —3, -2, =1, 0, 1, 4, 5, 7, §, 6.

A) 2,5; B) 11; Q) 2%; D) ambikTan 60160HT,
2. Tanpmanmaneid Menuanacern Ttam: —1, 0, 2, 6, 6, 5, 10.
A) 6; B) 5; C) 5.5; D) 4.5.
3. TanmpganmanelH MenuaHackiH Tam: 10, 7, 6, 5, 4, 9.
A) B) 7, C) 6,5; D) 6,25.
4. TanpmanmaneiHd keHauruH Tam: 120, 100, 140, 170, 95.
A) 120; B) 312,5; C) 70; D) 75.
5. TamganmanblH MopaceiH Tam: —1, 0, 2, 2, 4, 5, 5, 7.
A) 2 xana 5; B) 2 O 5, D) 3.

6. XKagproammarel MaanmpIMaTTap OOIOHYA TaHIAJIMAHBIH OPTOYO MAaaHUCHH Tall:

BaiikoonyH
HaTbIKa- | S 6 11 7 13 | 12
JIaphI

JKEBIIITBIK 3 4 3 5 3 2

A) 9.5; B) 8,5; Q) 10; D) 7.
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7. 5 xe OenyHreH 6 opyHAyy caHiap KaHda?
A) 18-10% B) 9-10% C) 5-6!; D) 6 - 5%

8. UHwudpanap kaWramanelmbl MyYMKYH Ooinco, 1, 2, 3, 4, 5, 6, 7, 8
nudpanapelHaH KaH4a 5 OpyHAYY caH Ty3yyre 0oyoT?

A) 8% B) 58 C) 8-5% D) 5% - 8.
9. Dku mapajuieNnb TY3 CBI3BIK OepuiireH Oonym, ajmapislH Oupuniue 4,

SKUHYUCHHIE 3 YEeKHT OenrwieHreH. Yokynapbl ONION YEKHUTTEPJC
KaTKaH KaHda yd Oyputyk Oap?

A) 30; B) 33; C) 40; D) 32.

10. 3 oxyyuyHy 6 cTynra kaH4ya ycyjajga OTyprysyyra 00yot?
A) 120; B) 130; C) 100; D) 480.

11. ®yT607 KOMaHgackiHAArsl 11 amaMapiH WIMHEH KOMaH/IaHBIH KaluTaHbIH
’KaHa aHBIH KapJaMYbICHIH KaH4Ya yCyJja TaHganm aimyyra 00joT?

A) 110; B) 55; C) 22; D) 121.

12. barbictan aiblibiHaH TamkeHTKe 2 K0J MeHEH, TallkeHTTeH Y ProHuKe
4 >xon meHeH Oapyyra 6omnor. bareictanman YpreHuke deinH Oapyy
XKOJJAOPYHYH CaHbl KaH4a?

A) 8; B) 10; C) 6; D) 12.

13. Bup okyyd4yna KbI3BIKTYy MareMaTuka OOroHYa 7 KHTEN, SKUHYU OKYYdy-
na 6osco 9 kepkeM kutenm Oap. Allap KaH4Ya ycyJql MEHEH OWpPUHWH
Oup KUTEOWH SKUHYMCHHUH OWp KUTEOWHE aJIMaIlTHIPHIIITBEI MYMKYH?

A) 63; B) 49; C) 81; D) 126.

14. AtaGekTHH TyyiraH KYHYHI® aHbl KyTTYKTOO YYYH 9 mocy kennw.
ATtabex anapabplH Oapabilbl MEHEH, JOCTOpPY Ja ©3 apa KOJ aJbIIIbII
KepyWTy. bapasirel 0oy KOsl albll KepYIIYyYJepayH CaHbl KaHdya?

A) 45; B) 90; Q) 10; D) 50.
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531.

[IpakTUKaJBIK KaHA MPeIMeTTEpP apajblKk Macejesep

AckepauK KbI3MaTKa 4YakblpbulraH xurutrepaeH 50 cyHyH OoioH
caHTUMeTpiepze exdemTy. HaTeiixkanapsl skanpioania KeATUPUITEH:

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) maanpIMaTrTapasl Kjacctapra (TONTopro) axsipar: 154—158, 159—
163, 164-168, 169—-173, 174-178, 179-183.

Ap Oup KJlaccka MaajbIMaTTapJaH KaH4achl TaaHJbIK YKEHWH aHBIKTA;
2) MaMmblyajlyy Auarpamma Ty3;

3) KBIIITHIKTAp TOJUTOHYH TY3.

532. KokycyHan Tangairad 30 Tyn KO30 ©CYMIYTYHJl® aybUIraH

KOCEKTEPJAWH CaHbl KaaplOanga OepuiTeH:

7lal7|6|a|alalal3]|s|7]|4|3]|3]4
3|le6|s5|afl7]|6|alal3|al3|alal3]s

MaansiMarTap OoroHYA:
1) KBIIITHIKTAP XKAABIOATBIH TY3;
2) KBIIITBIKTAP MOJUTOHYH TY3.

533. KbIprei3 xa3yy4yCyHYH KbIPIbl3 TUJIMHIETHM KaHIAWJbIP YbITapMachblH

tanga. (Mucaner: Y. AitmaroBnyH ,, Ak keme*; T. KacpiMOekoBIyH
»Allam 0oiTyMm Kenet uyplrapmajapbl.) AHBIH KOKyCyHaH TaHIaJTaH,
MHUcainbl, 2 OeTHUHAETH TamrajiapbelH dcemnte. KpIprei3 amumnmnecunie-
ru ap OWp Tamra cCeH TaHjaraH OeTTeple KaH4Ya KONy Kesmemer?
Tamranapapia: 1) KBIITHIKTap OOOHYA; 2) CANBIITHIPMA JKBIIITHIKTAP
00r0HYa OeNYMTYPYJIYHIYH; 3)3KBIITHIKTap MOJUTOHYH TY3.
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534. Anumep HaBaumitHuH Kka3zangapblH KOPKeOM OKyy OOOHYA MeJjIell

216

6onmyn eTty. Anna 10 kb3 xaHa 9 spkek Oaja KaThIIITHI.

X — KbI3 Oanmap >kaTTaraH Ka3aJJapiblH CaHbl,

y — DpKeK Oanjmap ’karraraH KaszajgapAblH CaHbl OOJCYyH. X »KaHa
Y CaHJapBIHBIH JKBIIITHIKTAp OOOHYA OONYMITYpPYIyIlY TOMOHKY
*aaplbannapaa OepuireH:

X — KazaJigap CaHbl 4 5 6 8 12
7 — JKBILITBIK 3 2 3 1 1
y — Kazaigap CaHbl 4 5 6 8 9
71 — JKBIIITHIK 2 4 1 1 1

XKanpi6an O60roHYA X KaHA ) CaHIAPBIHBIH:

1) momamapeiH; 2) MenuaHajlapblH Tam; 3) »aaplbangap OoroHYa

KBIIITHIKTAP TOJUTOHYH TY3.

A x xana ¥y CaHJapBIHBIH KaJbpi0ania OeMymTYpYIYLIYH BapHaHTTap-

IBIH TOMOHKY KaTapbl KOPYHYIIYHIO jka3yyra na OoJoT:
x:4,4,4,5 5,6,6,06,8, 12 (1)
yv:4,4,5 55,5 6,8,9 (2)

(1) Tanmanmama 2 moma Gap: M. 0 = 4 xxana M 0, = 6. (2) TanganMaza

bosco mona Oupee: M =35.
(1) xarapma 10 (xyn cangarsl) myude Oap. Anga meauana 6opoopaory
KM MY4YOHYH OpTO apudmeTHkaibirbiHa Oapabap:
546 11

M,="=2=55

2 2
(2) xarapna 9 (Tak canjgarel) Mmyde 06ap. AHAa MeIUaHAHBIH MaaHUCH
Oopbopmory myuere Oapabap: M, =35.
Menuana BapualMsuIbIK KaTtapael 6apabap skure 0eseT: MeauaHaaaH
COJ JKaKTa Jla, OH JKakKTa Jla BapualHWsIIbIK KaTap AJIEeMEHTTePUHUH
caHbl OupzeH, o3 apa OGapabap OOJOT.

Kooby: 1) (1) xarap yuayH MO1 =4, M, =6;(2) karap yuyn M, =5,
2
2) (1) xarap yuyH M,=5,5; (2) karap yuyH M,=S5;

3) x ’kaHa y CaHJAPBIHBIH KBIIITBIKTAp MOJUTOHY 45-a, 6
cypeTTepne OepuiTeH.
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45-cypeor.

535. Ap Oup 8-kmacc yuyH, mucanbel, | >xama Il gelipextepanH
HaThIKanapsel OOrOHYA:

1) KBITBHIKTAp KaABIOATBIH; 2) KBIITHIKTAP MOJUTOHYH TY3; 3) MOJIH-
TOHAOPAY CAJBIIITHIP XaHa KOPYTYHAY dYbirap. MaamsiMaTTap bl
KJIACCTBHIK JKypHAJIJap/aH MYTajuM »apJaMmblHIa ajl.

Macenesn kaHmaiya 4eukKeHWHIM OasHIIA.

536. Mexktebunaun: 1) 5-; 2) 8-; 3) 1l-kimacc oKyyuylnapblHBIH ap Oup
KJIacCTap Y4YYH: a) OOWJIOpyHYH OpPTOYO OMHUKTUTUH; 0) OpTOYO
MaccayiapbiH Tar. MaajpIMarTapsl MEKTCIITUH MeIaibIMbIHAH aJlaChIH.
Tuemrenyy >KbIIITHIKTAp MOJMTOHYH TY3.
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537. bailkooHayH HaTblKajdapsl HETrHU3WHIE MeKTeOuHae | KyHIe

OpTOYO KaHYa TpamMM 0Op MINTETWJIMIINH aHbIkTa. 1 KyH#e, 1 aiima
Pecny0nukaObI3 MeKTENTEpUHIE KaH4Ya TOHHA OOp HINTETHUIIUIINH
6omxonno. PecnyGnnkaOpl3 5KOropKy OKyy Kaiiapsl, JIMLEH jkaHa
MEKTENTEepPH CaHbIH YOryy (dcentee oHoi OoscyH yuyH) 10000 gem ai.

538. 3 rekrap xepre KOOH 3TWITeH. Anap OBIIIBIN Kauabl. | rekrap xKepaeH

OpTOYO KaHYa TOHHA TYIIYM aJIbIHBIINIBIH Oaana. byn wmtu kaHmaidga
WIITKE alIbIPBIIIBIHIBI 0acKbIdMa-0acKbId OasHa.

539. ABromMammuHajIapABl MaMJIEKETTHK KAaTTOOAOH OTKepyyae 3 mudpa,

3 TamrajaH jkaHa maap ke 00Jyc YYYH OENTHJICHTEH KOJJIOH
naiipananeuiar. Mucalibl, aBTOMalMHaHbIH HoMepuuaeru 01
KOoJl—MamuHa TamkeHTTe KaTTajaraHsliH Onnauper. Kangai oiimoiicyH,
TamkeHTTa Kem JereHje KaHya aBTOMAallMHA KAaTTOOJOH ©TYIIY
MYMKYH?

Homepneene 24 tamra karwimat, aenan. Homep 6 ,xepaun‘ 335euT.
1-,xepae” 10 uudpanan kaamaranga Oupu O60JyHly MYMKYH.
2-,xepaun’ 10 nudpaman O6upu ’3meuT. 3-,kepae” 9 mudbpanan
Kaaynaranjaait 6upu Oonot. (3 Oupmeit uudpanyy Homep OepHIIOEHT,
MBIHJIall HOMepJyiep ayKIMoHI0 carbuiaT.) Homepneru 1-Tamra na,
2- tamra naa, 3-tamra jAa 24 TaMmraHblH KaajaraHjgad Oupu Oomyury
MYMKYH. Jlemek, TamkeHTTe KaTTOOAOH OTYIIY MYMKYH OOJITOH
Oapasik aBTOMamMHaIapaAbiH caubl 1010924 -24-24=24°-900
=12 441 600.

Byn scenTteene TamramapasiH HOMepJerd 3 OpyHAYY caHaaH ,,0up
Tamra — 3 OpyHIyy caH — 2 tamra‘ xe ,,3 OpyHIyy caH—3 Tamra‘
KOPYHYIIYH/I® OONYIIyHYH albIpMachl *OK.

Wooby: 12 441 600.A

540. 2, 4, 7, 9 nudpanapeiHan anapapl KaitamabactaH KaH4a 4 OpyHIYY

541.

542.

543.
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caH Ty3yyre 6onor? AnapasiH kKaHdacel: 2 re, 4ke, 11 re Gemynot?

Tyynran KyHYHeO 4YakbIpbuIraH 4 MOoCyHIy 4 CTydara KaHda ycyiaa
OTyprysa ajiachiH?

Tanuukene 8 >xaHrak Oap sne. Amac kaanaraHjad 3 €eH ajaMaK4bl
Ooonmny. MyHy ai KaHuYa ycylja jkacaid aJbIlibl MYMKYH?

3anma 2 Gom opyH Oap. 3 amammaH 2 €eCyH OIIOJ OpyHTa KaH4a
ycynga otypry3yyra 6onot?




V BOB ! 8-K£IACCTI)IH AJITEBPA KYPCYH
I KAUTAJIOO YYYH KOHYI'YYJIOP

———m— e e

544. Dcenre:
n2.s 7 y) 3891 65
32 162 69° 147 152 264
S R
12 58 58 9 56 56
) 3 A4 5,3, 515 15 2,
5) 34,17.1,7+(24+O,15).5 238, 6) 5,86— 36 23 ETIRET
7) YR 8) —
1222 10=:1—
3 7 13 26

545. Dxu canpman Owpum a ra Oapabap, SKMHYMCH aHAAaH 7 Te YOH.
Omron caHgap KeOOUTYHIYCYHYH SKHJICHIeHHH Tar. Omon keOenTyH-

1
JOYHYH MaaHUCUH 61:5 2 OOJTOHAO 3CemnTe.

546. Dxu canaslH cymmachl 30 ra OGapabap. Canpgapagan Oupu a.
Omron canaapAblH 3KWIEHTeH KoOeNTYHIYCYH ka3. Omon ke0euTyHIy-
HYH MaaHUCHH a = —2 OOJTOHJIIO dCEemnTe.

547. a XKy3AyK, b OHIYK *aHa ¢ OUPIUKTEH TY3YJTOH HATypaJbIK CaHJa KaH4a
Oupnvk Oap SKeHIUTUH KepcoTkeH dopmyna Ty3. Omon uudpanap xap-
JaMbIH/A, OMPOK TECKEpU TapTUINTE >Ka3blIraH caHJa KaHya OMpIuK Oap?

548. a kuiorpaMM jkKaHa ¢ rpaMM KaH4a TrpamMmabl Ty3et? I['pammuaap
CaHbIH X TaMrachl MEHEH Oeyruien, )XoonTy (opmyia MEHEeH Xa3.
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Awmannapasl arkap (549-552):

c—d c d? 1
549. 1) |- St —;
c +dc d +cd c —cd c+d
) 2n 4n* ( 2n .\ 1)
) k+2n kK +dnk+4n” ) (K2 —4n® 2n—k)
; b’ b’ [ b b |
) b+x b 4x>+2bx) (b+x b —x*)
2q 4q° 2q 1
4) 7 7|1 72 7+ .
2g+m 4q" +4mqg+m 4q" —m m—2q

a—1 a—-1 3a

550. 1) D1+a—""q i,
a 2a 2
m+1 2 +3m2+2m+4_
2) m2—|—m+1 1—-m l—m3 '
3) m+n_m+2n;
4) m+n_2m—nim+n.
5 2
@’ +2d° (a+1)(a—1) (@* +ab)*  (a+b)*
551. 1) —o— "y ;D)
a —1 a (a+2) a —b (ab—b")
b> 16
552. 1) 15[219——] 1— (36— 5)+ ;
7 4—-3p
x+3a X 2a —ax—+x .xzfaz
2) — + R —
X+a X—a a x a x

553. Drepae x>% *aHa y > 4 0ornco, aHJa

1) 4x+3y>14; 2) 2xy—-3>1; 3) xiy>1;

OKCHAMT'MH JAaJIMJIIAC.

4) x*+y*>16
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554. (Oo3zeku.) bapabapchI3AbIKTh KaHAATTaHBIPTaH 3H YOH OYTYH CaH[IbI TaIl:

1) n<-7; 2) n<-3,6; 3) n < 4.8; 4) n<-5,6.
555. (Oo3exu.) bapabGapchl3AbIKTEl KaHAaaTTaHABIPTaH 2H KWYHWHE OYTYH
CaHJbl Tar:
1) n>-12; 2) n>-5,2; 3) n>8,1; 4) n>-8§,1.
556. bapaOapcChI3IBIKTH YbITap:
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
2 A . X <
5 = +7>7 6) ~—=-<5.
557. DOrepne
1) 0<x< 7.2; 2) —5%930; 3) 4<%x<5;
4) 11<3x<13; 5) 3,1<x< 4 6) 12<5x<21

0osco, x kKaHgaW OYTYH MaaHWJIepAW KaObLT ana amar?

558. bapaOapchI3IbIKTap CUCTEMACBIH 4YbITap:

S5x—2>6x—1, T(x+1)—2x>9—4x,
4-3x>2x—6; 2) 13(5—2x)—1>4—5x;
4x—5  3x-8
12x—3(x+2)>7x—5, T ST
Bxt6<(x=5)-243% D Jox 143
5 2

559. bapabapch3ABIKTap CHCTEMACBHIHBIH YBITAPBUIBIIITAPEI OONTOH OYTYH
CaHJap/pl Tam:

_ _ 10x—-1 2-5 5-3
2x—5 o< 3—x ’ x—1 X < X ’
1 4 — 4 3 4 6
5x-+1 S 4—x 2) 2x+1 > 3+7x _ 5+4x
5 4 ° 2 T 4 5

560. TenaemeHnu ublrap:
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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BbapabGapchI3nbIKThl UbITap:
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.
TampIpaan ybIrap:
19 4 81° . ,16"
D {75 2) 55 3 V5 @m0 A gyl
Kenexennmemryp:
1) (3320 + 7415 —/5):4/5; 2) (3714 +¥56): 7,
3) 2\E+J€—3\ﬁ; 4) 7\/g—\/?+o,5\/343.
TYI-OHTMaJIap,III)IH MAaaHWJICPHUH CaJIBIIITBIP:
—1/3 —1/2
1) (?) KaHa (?) : 2) (24/0,5)° xama (24/0,5)"7.
TyroHTMaHBl )KOHOKOWJIOLITYP:
6 3/ —1 4/.33
aa *Yx 3 2
) ——; 2) — 5 3) (16a*) 4; 4) (27b°).
a’ x3

KebOeiTyyuyHy TaMblp OCITHCUHUH acThIHAH YbIrap:

1) V9a’b, wmbHIA a <0, 2) \J25a°b*, mbma a>0,b>0;
3) J8a*h’, MuHma a <0, b<0; 4) V12&°b®, mbHma a <0, b < 0.
KebOe#Tyy4uyHy TaMblp OCITHCHHUH acThlHA KHPTHU3:

1) x\/g, MbIHIa x> 0; 2) x\/g, MbIHIa X < 0;

3) —a\/g, MbIHIA a > 0; 4) —a\/g, MbIHIA a < 0.




568. Dcenre:

569.

570.

S71.

572.

1 —1
2 10
1) 3/1000-(0,0001)°* +(0,027)3 - 7,1° _[—] ;
13

2) (2;—‘;)5 ﬁ (6,257 (4]
3) (161)5 (0,008 :(~2)

al

TYIOHTMaHBIH MaaHUCHH Tall:

1 11 11

a’? a?b? | a—2a%b% +b
D |77~ ' , MbIHTa @ =3,b=12,
- - a-b a
2 _p2
m+2\Vmn +n mn+n Jm
2) : - , Mbiaga m=>5,n=20.
" m—n Nm+~n

TenaemeHu usbirap:
1 1 5

x2=2, 2)x 2=3 3)x°=8 4)x2=0; 5)x =27
25
y=== (GYHKIUSAHBIH TpaQuUruHe:
1) AR5;-55); 2) B(-5v2;5v2); 3) C(0,1; 250)

YEKUT THEIIeayy OONyIIyH k€ 00J0OCTYryH aHBIKTA.

DOYHKUMAHBIH rpaQUruH Ty3:
4 . 6 .
1) y==2 2) Y=
DYHKUMAHBIH KalChl apalbIKTapa YOHOKIIYH, a3alblIbIH rpaduk
0OIOHYA aHBIKTA; (DYHKLUUSHBIH XKYI JK€ TAKTHITBIH aHBIKTA.
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573.

574.

575S.

576.

577.

578.

579.
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TylOHTMaHBI KOHOKOWUIIOWITYD:

Jab Ya a’+4 Ja Ja b—a
D R 2) - : ;
(a+2)\4/a_lb2 a -4 b+~ab b—~ab| 2-Jab
1 1 1 3 3
3 a—>b a — b | a* +b 4 a +b> a—b | a—>b
) |3 [ 1 )a—b_l N
A+ abt at+at) (a'bP 2 4 p? S

TyroHTMaHbI )XeHekeunemtyp (574—575):
D) V5+21;  2)V4+47;  3)5+2J6;  4)8—2415.

1
2
, MprHIa 0<a<l;

D 4+ D+ Rava -1’ —[*/;+f+f

Ja+3lp
273 —1.7-2
—1p=2 _ g 2p1 11 a b’ —a’b
2) : 5 : 5 —a’b; 3) 9 o 1o 9
0 3b2_p 32 a 2b 2—qg 2-p 2

Tennemenn usirap (576-577):

1) x*=7, 2) x*=11; 3) x2+6x=0;
4) x2+5x=0; 5) x2=8x; 6) x2=12x.
1) 1,5x—4x*=6,3x—x?; 2) 1ly—15=(+5)(-3);
3) 3x(x+2)=2x(x—2); 4) —(3 - 40"* 3 "1—‘23;
5) y -5 157y2 _ y274; 6) 2x2 -1 _ 141,5x* '

5 3 4 5
Orepie

1) (y—3)*>>3+y)(y—3) 6oaco, anmga y<3 OOIyIIyH;
2) (Ba+b)*<(3a—b)* 6onco, anga ab<0 OonymyH maiIuiie.

b+
Orepae x< a— y< a—+c z< TC O6oisico, anma x tyt+z<atb+c

OONMyIIYH JaJHIIzIE.




580. Tux OypuTyy napajuienenuneniuH OuilukTuru 15 cM AeH YOH,
Tyypacel 2 cM feH, y3yHy Ooinco 0,3 M geH 4oH. AHBIH KeJlemy
0,9 aM® neH YOH DKEHIWUTHMH JaJUIIIE.
581. y THMH kaanaraHJail MaaHUCHUH]E
D ¢=3)p-D+5;2) ¢-H(-6)+3
TYIOHTMa OH OOJIYIIyH Iajiujije.
582. k wvpH 4y*-3y+k=0 TeHmeme YBIHBITHI TambIpiapra 33 00100TOH
MaaHUJIEPUHUH JKbIMHATBIH Tarl.
583. k HBIH KaHmal MaaHwiIepuHae —2 caHbl (k—2)x>—7x—2k*=0 TeHaEeMEHUH
TaMbIpbl 00JIOT?
584. TennemeHu ybIrap:
1) 3x*+8x+5=0; 2) 5x*+4x—12=0;
6 x5 5 3x—3  2x* 48,
3) 4x2—1  2x—1  2x+1’ D T 2o
30 13 7+I8x, 2 1 2x-1
3) PR R T 6) Poxt+l x4
585. bapabapchI3IbIKThI YbITap:
1) (x+2)’<(x—3)*-8(x-5);
2) k<24
2
3 (x=3)(x+2) (x=7) _ (x=6) .
) 4 3 = 4 T
2 —
4) 6x+(3+x) > 8 2x+(x+3)(x+7)'
2 5 2
586. XakpiHgamyy KaTaJbIThIH Tar:
1) 0,2781 nunr 0,278 meHeH; 2) —2,154 tyn -2,15 meHeH;
3) —% HHUH —% MCHEH,; 4) 1—31TYH 0,272 meHeH.
587. 3,5 cannl 3,5478 canubpiblH 0,05 ke 4yelMH aHBIKTHIK MEHEH aJbIHI'aH
00JDKOIAYY MaaHUCH DKEHIWUTHUH JaJUJIJIC.
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”
588. 5 canblHbIH 0,777 caHbl MEHEH >KaKbIHJAIIBIIIBIHBIH CaJbIIIThHIPMa

KaTaJIbII'bIH Tall.

589. KokycyHnan tannanrad 60 Tyn K030 6CyMAYT'YHYH HETU3TH cabarbIHIarsl
MYYHJapAblH CaHbl TOMOHKY »ajbl0anaa OepuireH:

10| 11 | 10 [ 10 | 10 | 9 O (11 ] 9|9

{11749 )10 (10| 10| 10 |10

10| 10 | 11 (11 | 11 [ 10 | 10 | 11 | 10 | 10

91109 (9|99 |10 9 |10 |10

10|10 |10 (10 |11 ( 9 [11 | 9 | 9 |12

9110 &8 (11 (10|10 | 9 |10 | 10 | 11

TanganmansbiH: 1) KBIITHIKTAP >KaAbI0ABIH TY3; 2) OPTOYO MAaHUCHH;
3) monackiH; 4) MeQUMaHACBIH; 5) KEHJIUTUH 3CenTe; 6) >KBIIITHIKTAp
MOJINTOHYH TY3.

590. Kanua 4 opynnyy canga 6up rana 0 uudpacer 6ap?

591. 0, 1, 2, 3, 5, 8 nudpanapeiHan anapabl KaWTamabactaH OapibITbl
Oonyn kaH4ya 3 OpyHAyy caH Ty3ce 00yotT?

592. 6 koHOKTY 6 cTylnra kaH4ya ycyjja OTyprysyyra 0oioT?

593. Anabust KUTEOMHIETH KAHAAWIBIP TEKCTTH TaHAa. AHBIH DKH
OeTUHIETH OapIbIK TaMmrajapjabl 3CenTe. YHIYY TamrajaapIbliH
TEKCTTE KE3JCIHIYY KBIIITHITHIH aHbIKTa. JKBIMITHIKTAp KaJblOabIH
Ty3. KbIITBIKTap MOJUTOHYH TYy3. KopyTyHIy dYblrap >kaHa aHBbI
NENTEPUHE Ka3bIN KOW.
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KOHYI'YYJIOPT'O KOOIITOP

I rnaBa

1. 2) 0; 4) 5. 2. 2) =2; 4) 0. 3. (7Tm)T; 168 T. 4. 1)(60m) muH; 2)%
3) wit; (60m -+ 1+ L2 |, 5. 363 2) 45: 4) 25. 6. (6+3) -3%2) —

4)0,104. 7. 2) —1; 8.2)4.9.1,3,15, 21. 10. 2) (m — 1)ym; H)2p + 1)x

X2p+3)2p+5). 12. (p—q)t; 1) 5t; 2) g cansl p maH 4oH OONOOUT; ¢
canbl p Ta Oapabap Oomymy MyMkyH. 13. 400n + 500m; 155000; 155000.

a’—b?

15.187200 0, (37440m)ve. 16. s=3%c—|—l§a+2%b, S3km. 23,

a—b)?

25.2) 5; 4)1,9; 6) —4. 26.2) V="; 4) a=L—p 27 x=—2—, x=3.
P 2 1000a

1
28. =L, 1=15.30.2) 2. 4) 2.31.2) 2. 4 2. 32.2) & 4,
cn 5 3 2¢c b

a’b 1 1

2. b o ab G . ; —=
33. 2) rE 4) W 6) . 34. 2) 5 4) 3a—b)’ 6) 3" 35. 2) (miny ;
) P 4a—1 1+b q2 .
4)3y —2x; 6) a(a—b)’ 36. 2) m__an; 4) 23—&—3’ 6) 1-b° 37. 2) rd’ K
m. X 3a—|—2b _L L — C+2
m, 6) - 38. 2) 4) —. 39. 2) PR 4) 5+x; 6) y
4a+1

40.2) 10-7b; 4) £ 6) - 41 2) s 4) oo 42.2) S

10(m+n)
3(m—n)

3y—4x |

6— _
3 ; ) C . 6) 3c—2b )
y+4x

6+c’ a

4)

L 43.2) n—m; 4) ﬁ 44. 2)

45.2) at+l; 4) ~. 46. 2) L wama 2%. 4) 2% xama L. 6) 2 xama
2 ab ab’ 2b 2b° 60

9% 72 162 2ax’ 2
é, 47. 2) al , va —2 ; 4) ' xama —. 48. 2) xana <_; 4)
60 12xy " 12xy 12xy 450 453 2b
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KaHa

20> 9ac 6a’b’ 49. 2) 3a? 2(a®+b%) a(3—a*) 217 310x°y

6ab’ 6ab’ 6ab - 184202 184%b° 18420 T 60x*y* T 60x*)*
2 2
80x? 6 2(a—1 8a 15a
KaHa ~ . 50. 2) ¢ xama 297D )12( ) Kama m-Sl.
60x4y4 (a—1)a (a—l)a a
7a(3 6b(3x— 6
2) 1aBxt))  qua SO, 4) —~_ xana . 52.2) JKaHa
9x2—y? 9x2—y? 8x+8y 8x+8y ¥2_9
2
— — 2 6a
a(x 3); 4) 6x(x—|—y)’ Txy(x—y) KaHa 3 . 53.2) 8c(b+c) ’ ‘
x*—9 xz—y2 xz—y2 x2—y2 7O(b2—cz) 70(b" —c”)
35h(b—c 15x(x+1 —48x? 4(x—1 5a -
OO g2t - By D sy )2 4) XY ss,
70(b* —c?) R2x(x2-1)  12x(x*=1)  12x(x>—1) b n+a
2a 7 8 11 3 3ad—b 154+ab 24+7b
2) =5 4) 5 6) —. 56. 2) —; 4)—; 6)——. 57. ; 4) )
. B ab 28 5b 12d 5a b

_ 2 2 _ 2_
58. 2)M gymn_kn”tm” 59 o)k L 4)200, 620 60, 2)

o2 2 mn acd mn
4 3 2
4a” —21chb - 4) 20y—21x—|—22; 6 b(cd —|—d—|—c). 61. 2) 3x - 4) 8y—25x. 62. 2)
184°h" 28x%y? (cd)? 2(1-x) 10(y-3)
2 2
11 - 4) S5x . 63.2) 5b"—2a 4 a—l—b—y. 64. 2) 2(2a—|—3); 4 67b—3a '
10(b+1) 8(x+y) ab(x+y) ab a(l—a) 40(a® —b%)

252 43542

_ 2
65. 2) L 4 .66, )= 2ol gg gy 130T 68 0y
2 2 2 2
x°—=9 x°—16 n 749 1-9y (3a+1)

2 2
2—11x; 4)4—7n+7m; 6) 27418 oo 2)b 3b’ 4) 1
(3x+1)* (n—m)? (x> —9)? a+l
2 2 2 2
204-a) 4y 2) b—3b —14; 4) 28n* —4m +9mn; 6) 4o’ —da—b 45 2)
44> -9 6(b>—1) m(4n® —m?) a*+2a S48

1

;4

212
__m g3, 2)—— 74. 2) 4) 5. 75. 2) 4)M 6) 24" 78, 2)
m 727 C3
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. a ac k* . 3md 15a%¢? 184> ) 1 3[)3
2 4L 0% 79.2) 5 4 6) BT 80, 2) 18 4) 81.
3
)2, 4y M O 200 gy oyioah, 12b_ 83. 2)2a—b; 4)3b; 6) a—b.
5¢0° m
2 2
84. 2) . 4) 1 - 6) 5 . 85.2) —3x (x—f—y); 4 —18(n—m) (n+m);
3<1+a> 3m? (mmy - 3(a=b) 206 +57) n(n+ py?
2
6)—. 86.2)b-3; 4) (a-1)(2a-1). 87. 2) 2(““) L 4) 1; 6) ——. 88
a“-b b™+1
2,12
2) LU Dy 2t gg gy A gy L gg,2) % 4ymtS
b? n a2 —b? 6(c+d) z+2 m—2
91. 2)— 4)— 92. 2) . 4y—1 95 Y7M 5 km. 96. 6 naananaH.
a—>b c(a+Db) v+

97. 2) x=-4 da y:—%; 4) x<0 xana x>2 ge y<1. 99. 2) (-2:4)

. 1
wana (2;-4): 4) (—4; —2) xana (1:3). 106. 2) 2; 4) 15.107. 2) 8L D
108. 2) —1; 4) —4; 6) —8. 109. 2)x:—%; 4) x,=-2; x,=2. 110. 2) x-—
Kaanarammaii cam; 4)§§x<2. 111.2) 5; 4) —11; 6)%. 112. 2)2; 4) 46
13. 1) x—2; 2) B-x), x<3 10, (x~3), x>3 na. 114. 3974. 117. 2) 3; 4)

27 6)%. 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. 125. 2) 3.

1 1

126. 2)b2 4) atb; 6) a* +b*: 8)Ne —1. 127. 2)

2x/_

l
b3

wlb—'

. 4) 24/b. 128.

11

130.3-\/%. 131. 27 132. 9a. 133.

138. —ab.

2) 2y;
2b(a—b). 135.3(a—b)>. 136. —4\/} 137. Ja-(Na ++x).
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x—+a

139. . 140. 0. 141. 3. 142.1. 143. a. 144. o*x. 145. —x. 146.%a.

Jx
2
147, 2)30T20D) L e GO yug oy 55 61, 4) 3220 149,
48 48 48 36
7 _ 2 _
2) 3t 42T g5, S AT TR W (G ) O BEPRNS IT )
p=q’ 2b=5 (x—2)(x+3)(x*+2)
a +4

2) —2(a—1)%4) . 153.2) 1,8; 4) % 154. 2) 51; 4) 0,04; 6) —0,1.

155. 2) 1000. 156. 2) ¥x; 4) ——— . 157. 2)2; 4) —~609->. 158. 2)
2 2
X =)y

X —KkaaymaraHjgai cas; 4) x<2, x>3; 6) 0<x<2, x>3. 159. 2) a+tl; 4)

1 1 1 1
a*+a®; 6) a*> +b2.

Il r1aBa

178.2) 150,3; 4) —2>-0,7. 179. 2) b>a; 4) a<b. 183. Bupunumcu.
3 8

185.2) a<0; 4) a>0. 186. —9 <—3. 187. 2) a+3b <—2b. 188. 2) 8 > 6.
189. 2) a—3b <3a. 190. 2) a—5<b-5. 191. 2) 19> 12; 4) — 12> — 14,

192. 2) a<-0,25;4) a<2.193.2) 09>-2;4) 5>3.194. 2) a<-2; 4)

x<—:. 196. 2) —5<7:4) Ty>1. 197. 2) 25<58; 4) 12 <4x>— 1. 204.

2y n=3;4) n=-6; 6) n=—1. 205. 2) n=6;, 4) n=-3; 6) n=4. 206.

2) x=-9.207. 2) h=5; 4) v<70. 208. 2) Tyypa; 4) tyypa smec. 209.
5

12]

5
1 11
<(0,41) %; 4)[12] >[13

1

2) Tyypa; 4 ) Tyypa smec. 211. 2) [i]
12
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3 3
212.2) x=3: 4) x=2: 6) x—~. 213. \/[11—11] >\/[11—11] . 214. 2)
2 4 5 6 7

x=2; 4) y=5.215.2) x=2,6; 4) x=4. 216. 2) x=——; 4) x=1. 217.
) 3

2) 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) bepunren canmapaaH 34 OMPHU YBITAPBUIBIII

0onooiT; 4) l; 0; — 1. 221. 2) y > 0; 4) o4 kaHmaii Maanucuuiae; 6) y # — 2.
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<>: 4)
8

X<—3;6) x<5%. 230.2) y>2; 4) y<>: 6)y>2. 231 2) y=3; 4)
6 8 8 3

3
x=0.232. 2) x=—1; 4) x=—4. 233. 2) b<—52. 4) x> 1. 234, 2)
3

X — Kaanmaranaail cad; 4) x —kaanarangail cad. 235. 2) UsirapbuiblmiTapbl
KOK; 4) upirapbuisiimitapsl xok. 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. 45 tadan a3 smec. 241. 2) bepwiren canaapjaH 34 OWPHU YBITaPBUIBIII
OoomoouT. 242. 2) 1. 243. 2) 0; 1; 2; 3; 4) —-5; —4; —3; -2; —1; 0; 1; 2;
3; 4; 5. 244. 2) [—1; 3]; 4) (152); 6) (—4; —2]. 245. 2) —3<x<-1;
4) 0<x<3; 6) —2<x<2.246. 2) -1<x<2, (152); 4) 4<x <0, (-4;
0]. 247. Oo6a. 248. Ooba. 249. b) — 3 <x<1; 39 KaHIall MaaHUCHUH]E; €)

—5<x<0; »9 kangai maanucuaae. 251. 1) x>0,6; 2) x < —l; 3)x>-3,5; 4)
3

x2-45.252. 2) x>0; gy > 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.
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257. 2) x<-2; 4) x<4. 258. 2) x<-2,5; 4) 2<x<5. 2589. 2) -5<x=<-1;

4) 0<x<2 260.2) 1: 2: 4) 4; 5. 261. 2) Du xannait x Te; 4) 0<x<2.
3

262. 2) x<-2; 4) x<6. 263. 2) 4 M neH 4oH, OMpPOK 13 M JeH KHWYMHE.
264. 24. 265. 36. 267. 2) xu:il,S; 4) x=0, x,=—6. 268. 2) x=2; 4)

X =

L 269. 2) x,=—025, x,=—125; 4) x=1, x,==. 270. 2) x,_=2.1; 4)
; ,
, x,=11. 272 2) ~2<x<2. 273. 2) [x|<0,3. 274. 2) —2,2<x<-1,8;

m-lklw

xlz_

1 3
4) {<x<17.275.2) B3<x<0; 4) 1x<15. 276, 2) 1209, x23,1; 4)
3 2 1
Xx<2o, x>300277.2) x5l x> =1 4) x50, x2 16 278. 2) 15 0
3
1
4)0; 1. 279. 2) —1<x<12; 4) x<0, x>3. 282. 2) —; 4) —. 283.
3 18 225
1 1
2) 0.004; 4) ——. 284. 2) 0,08; 4) 0.08. 285. 3°. 286. — 287. Tyypa.

289. 2) 141<x<143; 4) 895<v<905; 6) m—n <y <m +n. 290. 2) 2,6 xaHa

2,8; 4) —6,1 xana —5,7. 291. 2) XKok; 4) ha. 292. 2) Ooba; 4) xok. 293.
2) 5,5; 4) 3,9; 6) 0,575. 298. XKok. 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 xana 7. 305. 2) 0,41; = 3,7
%; 4) 0,108; 10,8 %. 306. 2) =2 %. 307. 2) Dxunuucu. 308. =1 %; 0,1
%; 0,01 %. 309. Bupuruucu. 310. 2) 0,000398. 311. Dxunuucu. 312. 2)

1
x,=0, x, :15; 4) x=—4, x,= 0,5. 313. 2) x=0.5; 4) x,=3, x,=-2. 314. 2)
2+b—a>0; 4) a—3-b<0. 315. 2) y—kaamarangaii can; 4) x>7. 316. 2)
1
x<2.317. 2) x =34, x=-14; 4) x =1, x, =7 318. 2) x<-2.4, x>4.4,

4) x<-2, x>1. 321. 2) Du Oup maanucuuzae, 4) >4 Oup maanucuuae. 322.
34. 323. 47. 326. 3,5416-107°Q. 327. 67]. 329. 18800; 20400;13200; 4600.
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Il rmaBa
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) Oepunren canmapaan 34 Oupu Tamblp Ooso anbait. 350. 2)

xu:ig; 4) x,,=+1,5 6) x,=++13. 351. 2) x,,=+11; 4) x=0; 6)

YBIHBITEl TaMbIpsIapel koK. 352. 2) x, =0, x ,=2; 4) x,=0, x,=0,6; 6) x=-3.

353.2) x=0; 4) x,,=%3; 6) x, = £3v3; 8) x,,=%20. 354. 2) x,=0, x,=—5;
4) x,=0, x,=0,04; 6) Tampipnap xok. 355. 2) x, :ill; 4) x,, = +4/5;
: 4 :
6) xlzzjzll. 356. x, =+2; 4) xlzzj:ll- 357. 2) x=0, x,=4; 4) x =0,
: 3 , , 3

x,=-2,5. 358. 2) x,=0, x, :2%. 359. 2) m=9; 4) m=64; 6) m=6. 360.

1
2) x,=2, x,=—6; 4) x,=8, x,=2; 6) x,,=—4+23. 361.x,=>; x,=——
. 5 5

. 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; 4) x,=3, x,=0,5; 6)

3 1 —6x+6
x, =2, xZ:Z. 366. 2) x1=4, x,==0,5; 4) x==1, X, Zg, 6) ;

5 8)

4 1

x =1, x2=—§. 367. 2) le; 4) xz—g. 368. 1), 2), 3), 4) YBIHBITHI
4

TaMmblpiap koK. 369. 2) Dku; 4) Oup aa xok. 370. UbIHBITEI TambIpiaap

Kok, 4) x=2,5; 6) x, =4, x,=—1. 371. 2) x =1, x,=0,2; 4) x =7, x,=-8;

TEANT

6) X, = . 372.2) x,=7, x,=—11; 4) x,=0,6; x,=—3. 373. 2) x,=0.5,
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1
x,=—1,5; 4) x,=5, xzzg- 376. 2) x,=7, x,=-1; 4) x,=4, x,=—10; 6)

x,=2, x,=—1. 381. 2) ¥’~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);
1 x+3

6) (2x+1)(4x+3); 8) (x+2)(1—4x). 384. 2) x+6; 4) ot 6) — 385.
X+ X+

2) x,=vV5£2 4) x,=2R7£J6) 386. 2) x(x+7)(x~3); 4) x(x—11)

x—9 9
; 4)
(x+2). 387. 2) x+38

X X x—1

. 388.2) ————; 4)
x—35 (x+3) x(x +10)

. 389, 2)

x, =%, x,,=%2; 4) x, =% 1, x;=%7. 390. 2) x,, =% 1; 4) x,, =+/5. 391.

2) x,=7, x2:3§; 4) x, =40, x,=-20, 6) x,=6, x2:—§. 392.2) x,,=+10;

4) Tampipmapsl kok; 6) x=-3. 393. 2) Yo‘q. 394. 2) x=0. 402. 2) 14

xana 15. 403. 2) 19 xana 21. 404. 10 cm, 40 cm. 405. 140 m, 175 m.
406. 100 xm/caat, 80 km/caar. 407. 10 km/caar. 408. 20 xyH, 30 kyH. 409.
KBagparteia xarer 15 cm. 410. 9cm, 40 cm. 411. 18 km/caar, 15 xm/caar.
412. 15 xyn, 10 xyn. 413. 2) x ,=+5; 4) x,=0, x,=7,5. 414. 2) x, =13,

1417 247

x,=—4; 4) x,=3,6, x,==7. 415. 2) x,=——; 4) x,= . 416.
’ 6 ’ 3
2) Dxu; 4) oup. 417. 2) (x—8) (x—2); 4) (x—2)(2x+1). 418. 2) x(x+2);

1

7
x,=++/5; 4) y=1. 421. 20 km/caar. 422. 15 xw/caar. 423. 3 KyH, 5 KYH.
424. 2) x =0, x,=2. 425. 2) x,=0,5; 4) x,=7, x,=—13. 426. 2) x =0,
x,==5; 4) x ,=+4. 427. 2) x,=9, x,=—12; 4) x,=3, x,=-6. 428. 2) bup

na xok; 4) oku. 429. 2) x, =3, x,=1,4. 430. 36 xynne. 431. 1 caar 40
MUH >kaHa 1 caar 20 muH xe 2 caar xaHa 1 caar 40 muH. 432. 12 caar,

S5x+1
x—3

4)

L 419.2) x, =43, x, =%2; 4) x,=+3, x,=+—. 420. 2)

234 e



6 caar. 437. 3 caatr. 439. 12 kyH, 8 kyH. 440. 25 caar, 20 caar. 441. 60
Kkm/caatr. 442. 8 kyH, 12 kyH. 444. 120; —120. 445. 6. 452. 7 kynge. 453.
20 xwm/caat. 454. 3 xm/caar. 455. 8 kyH. 456. 37. 457. 82. 458. 20 kyH,
30 xyH, 60 xyH. 459. 9 caar. 460. 10 %. 461. 5 %. 462. 10 kM. 463.
16 nafar. 464. 35 nafar. 465. 60 xm/caar, 50 km/caar. 466. 55 xm/caar.

IVraasa

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; Gapaerubik 3612 ycym. 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.
24.528. 1) 6; 2) 15; 3) 45; 4) n-(n—1):2. 529. 34 -5=60. 530. 4.

Vraasa

540. 2) 2, 4) —2; 6) 3,485. 545. 71. 546. 2a(30—a); —128. 547.
6 2

2n(2n k)

a-100+b-10+c, ¢-100+D-10+a; a. 548. x = 1000a+ c. 549. 2) ; 4)

m+7n

20m=29) 550, 4)

. 552.2) 1. 556.2) y>-2; 4) x>-4; 6) x<11-. 557.
m+2q 3

2)-5;-4;-3; -2;-1;0;4)4.558. 2) §<x§10; 4)x>7,2.559.2)—-15;-14;

5 —1;0.560. 2) x =8,1, x,=2,1; 4) x =4, x,=-3, 6) x =0, x, :é_ 561. 2)

b 2

X<-3,4; x>74; 4) x<-— 2—; xz1; 6) x<-0,4; x=16. 562. 2) 2—, 4) 2;
y

563.2) 3-32; 4) 6J7. 564.2) 20,5y < 20,5y 565.2) Vx; 4) 9b*

566. 2) Sab\Jb; 4) 2ab\ab. 567. 2) —\3x*; 4) V54>, 568. 2) —8%. 569. 2)
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~42.570.2) x= é; 4) x=0. 571. 2) Yo'q. 573. 2) —%; 4y Ja ++b. 574. 1)

2 2
%; 2) % 575.1) 1-~a; 2) a> +b3. 576.2) x,, = +/11; 4)x, =0,

x,==5;,6) x,=0,x,=12. 577. 2) ,=0, y,=9; 4) x, =0, x,=9; 6) X, =% 1,5. 582.
9
k>E' 583. k=3, k,=—1. 584. 2) x,=1,2, x,=-2; 4) x=3; 6) x=2. 586. 2)

0,004; 4) ﬁ 588. 0,1 %.

»O3YHAY TeKulepun Kep‘ TammbIpMaJapbiHA KOONTOP

4ab a—
0 3) 4

2 2
a —b

Y

I raga. 1 b#0, c#1, d#-2. 2. 1) ~; 2)
a

3

L. 3 4.1 8%; 2) 16. 5. 1) 6: 2) (v + 0. 6. a*; 27.

x—3

Il raasa. 2. 1) x<2,4; 2) x>—15;3) x<5. 3. 1) 4%<x<6i; 2) x> 3;

3) x<-5.
I raasa. 1. 1) x=0; 2) x, =— 1, x,=2; 3) xLz:i%; 4) x,=0, x2=1§;
1
5) xm:%; 6) x, =17, x,=—1,7) x,==2, % L 8) YBIrapbUIBIILI

KOK. 2. 1) (x—=2)(x+3); 2) (x + 1) (2x—3). 3. 9 xm/caar; 12 km/caar.

IV. rasa. 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.

KbI3BIKTYY Macesesiepre Koonrop
1. 10 metp. 2. MymkyH amec. 3. XKakrapsl 3 xaHa 6 Oupauk OOJTOH
THK OypuTyK e karbl 4 Oupauk OonroH kBaapaT. 4. Tuemenyy typme §;
12; 6; —1. 5. (x> +x + 1)(x* — x — 2006).
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Noxapara OGepuiired oKyy KHTeOMHUH a0aJIbIH KOPCOTKOH KaabI0as

(0]
Oxkyy Kuaace Kyy Kuaace
OxKyy4yHyH KHTeOUHUH
KHTeOMHUH | 3KeTeK- JKeTeK-
Ne | arbl kaHa Oxyy TaNBIPBLI-
aJIbIHIAHIA- | YMCHHHH YHUCH-
hamMuansAchl | KbLIbI TaHAarsl
rbl a0aJbl KOJ1y HUH
abajibl
KOJ1y
1.
2.
3.
4.
S.
6.

Okyy kuTeOM nmkapara OepHiInI, OKYY KbIIbIHbIH asITBIHAA
KaliTapblNl aJbIHIAH/AA KOTOPYAATBI KAABI0AJ KJIACC JKeTeKYNCH
TapadbIHAH TOMOHKY

022J100 KpUTEHJICPMHUH HETU3UH/IE TOJTYPYJIaT:

Kanbt OKyy KUTeOMHUH OMPHHYHM XKOJy MaiaanaHyyra OepuireHsue-
Iy ababl.
Kaxumbl Myxabacel OYTYH, OKYY KUTEOUHHMH HEru3ru 0eIyTYHOH axbl-

pabaran. bapapik Gapakrapsl Oap, KbeIpThiIOaran, aipeiidaraH,
OeTTepuHIIe Ka3yy )KaHa UYUHYYIIOp HKOK.

Kanaarran- | MykaGacsl »3mireH, OMp a3 YHHMIIHIL, 9YeTTEPH THITHUITaH,
AbBIPApJYy OKyy KUTEOMHIH HETH3TH OOTYTYHOH aXbIpara Typy 6ap,
maiiananyydy TapaObIHAH KaHAaTTaHABIPAPITyy KaabIObIHA
kenTupuireH. KeukeH OapakTapbl Kaiipa KaJblObIHA KEITHPHII-
reH, aiipbIM OeTTepuHe YMHMITeH.

Kanaarran- | MykabacslHa YMHWIITEH, KBIPTHUITAH, HETU3TU OOIIYTYHOH
AbIpapyy @)XbIparaH ke TanTaKbIp JKOK, KaHAATTaHIBIPAPIYy IMEC
Imec KaJbIObIHA KeNTUPWITEH. berTepn sKpIpThUIraH, OapakTapsl

JKETULINEHT, yniiu, 60€n canbiHrad. OKyy KUTEOMH KaJblObI-
Ha KeITUPYYre O0I00MT.
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