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cV3 somr

“AnrebOpa Ba MaTeMaTHK aHalHW3 acociapu’ CHHOB
JIapCIUTA MKKW KHUCMJaH ubopar O0ynub, akaJieMUK JHU-
neinap Ba KacO-XyHap KOJUICXKIApH YUyH MYyJKalllaH-
rad xamnaa my ¢an O0yiinda akageMuK Juneinap Ba Kkaco-
XyHap KOJJexXJapu YKyB peKacura acocaH, aHUK (aH-
nmap WyHanuimu; Taduuil GaHmap WYHATWUIIU, ITYHUHTACK
MaTeMaThka yMyMTabiuM Ganu cudaTtuma ypraHuinaau-
raH TYpYKJapUHHUHT anredpa Ba MaTeMaTHK aHAINU3 acoc-
Japu KyPCHHHHT VKYB JacTypuaarda Oapua MaTepual-
napHu ¥3 nuura onagu. CMHOB HapCiaurd Myajiaudiap-
HuHr Cam/JlY akageMuk nuueduna Tymjaaradl HII
Taxxpubamapu acocuja spaTUJITaH Ba YHUHT | KucMu cak-
ku3 000xaH mbOopar OYynubO, KyhWuaaru map3ynap Epu-
THJITaH:

—TYymiamiap Ha3apusIcH Ba MaTEeMaTUK MaHTHK dJie-
MEHTJIapH;

—XaKUKUI coHIap;

— KOMIIJIEKC COHJIap Ba yJiap yCTHAa aMaiiap;

— Kynxazaiap;

—anrebOpauk udomganap;

—anre0OpanK TeHTJIaMajlap Ba TEHTCHU3IHKIAp;

— QyHKOUATAD;

— KYpcaTKHu4iIN Ba JorapuPMHUK (yHKIHUIAP.

Xap 6up 600 naparpacdnapra, naparpadiap sca 0anz-
Japra OynuHTraH.

Martepuannap 6aéauma myannudaap Hazapuaa 3apyp
neb xmcoOmaHTaH YpuHIapjaa Tyniaamiap Ha3apusICH Ba
MaTeMaTUK MAaHTHK 3JIEMEHTIApH THJIKIaH GoigaaaHu-
raH.



CHHOB JAapCIUTMHUHT ApaTUIHII jkapaéHHAa ¥y3na-
PUHHUHT KAMMAaTIH Macihaxatiapuau asmarad Cam/VY
aKkaJeMHUK JHLCHMHHUHT MaTeMaTuka YKUTyBUHJIapH
P. HapsynmaeBara, @. XykaeBara, CamapkaHa BHJIOATH
Nmtuxon tymanu 21-ypra MakTaOHHUHT oNui Towdanu
MaTeMaTHKa YKUTYBUHCH, Y36ekncToH PecHy6nukacu-
Ja Xu3MaT KypcarraH Xaik Tapiaumu xonumu A. A. Ha-
CHUMOBTa XaMJla YHM Hauipra Taiépjampaa Karra cpiam
O6epran M. X. HacumoBra y3 MHHHATIOPYHIUTHUMHU3HU
Ooungupamus.

Myannugpnap



I 600

TYINJIAMJIAP HABAPUSACH BA MATEMATHK
MAHTHUK 2JIEMEHTJJIAPHU

1-§. Tynaamjgap Ha3apUACHHHMHI acCOCHM
TYHIyHYaJapH

1.Tynnam xakuaa Tymynya. TymiaM TyoiyHuacu ma-
TEeMaTUKAaHUHT OomuraHfud (TabpudIaHMalIUTaH) Ty-
myH4YajapuaaH Oupuaup. Y 4YEKIW CKH UYCKCHU3 KYI
o0bckTIIap (Hapcamap, Oyromiap, Imaxcjap Ba X.K.) HH
Oupranukna Oup OyTyH Ae0 Kapaml HaTHXacuaa BYKYJ-
ra kemanu./

Macanan, Y30eKHCTOHZATH BHIOSATIAD TYHIAMH;
V30ekucToHAarn akaieMHK Jduleinap Tyuiaamu; OyTyH
COHIIAp TYIUIAaMHU; TYFPU YHM3HK KECMacHJarH HyKTajap
Tynnamu; cuHdoaru YKyBuMiIap TYIJIaMH Ba XOKaso.
Tyunamuu Tamkuia 3trad oovekTnap yul\\u\'onemennvu-
pu aeunangu.

Tynmammnap ogatna noTuH anudO60CUHUHT 6ot Xapd-
nmapu OwWiaH, YHUHT 3JIEMEHTIapu 3ca mry anudOOHUHT
ku4uuK xaphmapu Ounman O6enruinananu./Macamnan, A={a,
b, ¢, d) €3yBu A tyunam a, b, ¢, d >neMeHTIIapaaH Tall-
KWJI TONTAHJIUTHHH Ouiaupanu./

&oanemenrt JII' tynnamra meeuwinu s3xannuruxeX Kypu-
HHIIAA, X 3JIeMEHT X TYyIiamra mecuwiiu dMAaciuey 3ca
x£X KypuHHIIJA OeiruiIaHagu.)

Macanan, 6apua HaTypan coHnap tymramu N Ba 4, 5,

3 3
n couinapu yayH 4e/V, 5e¢VY, -£N, n£N MmyHOca-

OaTnap YpUHIUAUPX



bu3s, acocaH, wKopuaa KypcaTUIraHHACK OyromJap,
Hapcalap Tymniamiapu OwullaH 3Mac, OalKu COHIH
Tymiamiaap ounan myry;manamu3. COHIU TyIUiaM Jedui-
raija, Oapya sJIeMEHTIIapW COHIapAaH uOopar Oyiran
Xap KaHjgad Tymiam TymyHuiaau. byHra N — Hartypan
coHnap Ttymiamu, Z — OyTyH couuap Tyniaamu, QO —
palMoOHaJ COHJIap TYmiaMu, R — XaKUKU{ COHJap Tymjia-
MH MHCOJ O¥ia ojamw.

Tynnam y3 sIeMEHTIapUHUHT TYJIUK PYUXaTUHU Kypca-
THII CKU Iy TYTIaMTa TeTHIIIN OYNraH 3ineMeHTIapruHa
KaHOATIaHTHPaJUTraH MapTiap CUCTEMacuHHu Oepunr Ou-
JTaH TYIWK aHUKIAHWIIH \TyMKUH. TymiaMra Terwiiau
OynraH sNMeMeHTIaprruHa KaHOATIaHTHpPAJIWTaH MHIapTiap
CHCTeMacHu UIy TYMJIaMHUHT Xapakmepucmux xoccacu ned
arajand. bapua x asnmementTiapm Oupop b xoccara sra
oynran tynmam A”x] b(x)} xabu &émmagm.l Macanan, pa-

HUOHAaJl COHJIAp TS'/HJ'IaMI/IHI/I

KypuHuiiga, ax2+bx+c=0 xBampaT TeHIJIaMa WJIAU3Ja-
pu TymnaMubu 3ca X={x lax2+/Ix+c=0} kypunumga ¢3um
MYMKUH.

DleMeHTNapu COHUTra OOFIUK XOJJa TynaaMiaap 4eK-
U Ba YEKCHU3 TYILIaMmjapra axpaTuiagd. DJIEeMEHTIapHu
COHU YeKJIW OYJraH TYmiaamra uekiu myniam, dIEMEHT-
Jlap¥u COHM YeKCHU3 OYNraH TYIIIaMTa yeKkcu3 myniamoeul -
nanm.

1-Mucon A={x|xeN, x2>7} tynnam 2 gaH Karrta
Oynran Oapua HaTypan COHJapAaH TY3WJTraH, SbHU
A={3,4,5,6,7,8,9,...}. By Tymiam — 4ekcu3 TymiamMaup.

Bupopra xam snemeHTra sra O0ynMarad TymiaaMm Oyu
mymam nevdunnanu. bym tyniaam 0 opkanu OenaruiaaHa-
nu. bBym Tynmam xaM 4ekium TymiaM XucoOJiaHaiu.

2-MHucol x2+3x+2=0 TeHIIaMaHUHT UIAU3IApU
X={-2;-1} dexnu TYyniaMHU TamKWJI dTagu. x2+3x+3=0
TEHTJIaMa dCa XaKUKUU WIau3Japra sra sMac, S’bHU YHUHT
XaKuKui eunmitap tymiamu 0 gup.
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AWHU OWp XU dJIEeMEeHTIapAaH Ty3WIraH TyuiaaMmiap
meHe myniamiap ReANIann.

3-Mucoa X={y\xE:N, x = 3} Ba Y={x]|(x-1)(x-2)(x-
-3)=0} tynmammapHUHT Xap Oupu daxat 1, 2, 3 conna-
punan ty3wirad. llyHuHT yayH Oy TYmiamiuap TCHTIHD:
X=Y.

Arap B tynmnamHUHT Xap Oup ajgemeHTa A Tymimam-
HUHT XaM dJieMeHTa OYyinca, B tymmam A TynnamMHUHT
Kucm-myniamu neiunnanu Ba BcA kypuHHmnma OGenru-
nananu. bynma 0C/4 Ba JIcJl xucobOnanagu. By KucM-
Tynjaamuaap xocmac Kucm-myniamiap nedunagu. A
TYMIAaMHUHT KOJTaH 0apya Kucm-mymuiomiapu Xxoc¢ KUcm
tynnamnap aeiimnanu. Macanan: NcZcQcR. Arap
JI={3,4,5}, 5={x|x27x+12=0} 6¥ynca, BcA Gynanu.

4-Mmucom. — ukku XOHAQJIM COHJIAP TYIJIaMH,
B— ukku xoHanu XyQT coHmap tymiamu OyiacuH. Xap
OMp MKKH XOHAIu Xy(QT COH A TymiaaMmpaa xaM MaBxKy.I.
Hemak, BcA.

|A=B Oynca, AcB, BcA Ba akcunua AcB, BcA
O0ynca, A=B OynMIIMHM TYWIyHHII KHHHH 5Mac. )

5-mucoua A={1,2,3,4}, B={1,~, V9 22} O6ynca,

B={1,~,V9 ,22={1,2,3,4}=A. Bynnan kypunaauku AcB,

BcA Oymanu.

X dexyiu TYmiaM dIIEeMEHTIapu COHWHH n(X) opKalu
OenrminaiMu3. x Ta 3JIEMEHTIH X TYNIaMHU K 3J1eMeHm -
au myniam ned araumus.

r6-mucon. X tyngam 10 gaH KUYUK TyO coHIap
tynnamu Oyincun: X={2;3;5;7}. demax, /7(A)=4. /

MamkKkaap

1.1. ¥Y36ekucton PecnyOnukacuHuHr [laBmat repou
ka0yn KMJIMHTaH caHaja KaTHaIIraH pakKamjap
TYIUIAMUHU TY3UHT.



1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

B={10; 127; 17,3; -7; 136} Tynnam OGepunran. Kaii-

cu HaTypasn conmap Oy tymnamra xupaau? ly
TyIlamMra TeTHILTH OyiaMaraH ydra COH aWTHHT.
XKaBoOHu 6, £ Oenrmnapu €paaMmuia E3uHT.

S Tymmam —3;—2;—1;4 s3neMcHTIIapuIaH Ty3UJTaH.
Iy tTynnamun é3unr. lly connapra Kapama-kap-
1M COHJIADHUHT S, TYNJIaMUHU TY3HUHT.

“bym BakTmaH yHyMan ¢oumanaH” KyMIIacHIATH
xapdyiap TymiaMUHU TY3UHT.

Kyi#iugarn €3yBnapHu YKUHT Ba Xap OUp Tymiam-
HUHT DJIEMEHTIApPUHU KYPCATHHT:

a) E={ x|xeN,-I<x<5}; 0) F={ wSx=x—I}

B) Q={ x|x(x+12)=0}: r) U={ x|xeR, *=2}I
o) V={ XXEN, x2<9}; e) W={x\lxeN, x2<9}.
Kyi#ingarn tyninamuapHd cOH YyKuaa OeNTHIIaHT:

a) { x|xeN,x < 3}0) {xxEZ, - 2 <« « <« 2};
B) { x|xeR,x>4,1};1) {xweK, -2,7 <x < l};
o) { x|xeR, x< 6}; e) {x|xeR, 3,4<x < 8};

x) {xxGR, 3¢ <x < -1};

3) {* 245
K) {x|(x2—1)(x2—4)=0}.

Ky#ingaru tynnaM kalicu sineMeHTJIapAaH Ty3HI-

raH:

a) 1 Ba 3 6umanruHa €3mnmaaurad Oapya y4 XOHa-
U COHJAp TYIJIaMU;

0) 1,3,5 pakamnapunan (dpakat Oup mapra) doii-
najna"Huo €3mmamgurad 0apda yd XOHaIHd COHIIAp
TYILIaMH;

B) paKaMJIapUHHUHT HWUFUHAUCH 5 ra TeHT Oyiran
y4 XOHaQJIM COHJAp TYIUIaMU;

r) 100 maH KMYMK Ba OXUPTH pakamu | OynraH
Oapua HaTypan COHJIap TyljaaMu?



1.8. Ky#iimgaru tymmaMmnapaan Kaicumapu OV Tymiam:
a) CHMMETpHsI MapKa3ura sra Oyimaran KBajapart-
jJap TYIUIaMU;

6){8t+\=0y, B){4xeR, H=3}; 2){*\xed ,x>=\) ?

1.9. Ky#immarn TYymiIaMHUHT Hera OYIm TYHIaM JKaH-
JUTUHHU TYUIyHTHPUHT:

a) {x|xeN, 6){x|xeN, 15<x<16};
B) {x! xeN, x=|}; r) {x| x>7, x<5}.

1.10. TenrnaMaHWHT XaKUKHHA WIIH3IApH TYIUIAMHUHU
TonuHr. by TynmamnapHuHT Kalicumapu Oym
TYynjiaM SKAaHJIUTHUHU AHUKIAHT:

a) 3x+15=4("8), 6) 2x+4=4, B) 2(x-5)=3x,
r) x2-4=0,1) X+16=0, e) (2x+7)(x—2)=0.

1.11. Kyiimparu tynnam sSJleMEHTIapUHH Ba JJIEMEHT-
Jlap COHMHHM KYpPCATHUHT:

a) {/.,g};6) {a}- B) {{a}}- 1)0;1){0};
e) {{a blLic, <3} %) {{a b c}, af.
1.12. 5 ta snementu Oop OynraH TymiaaMm Ty3UHT.
1.13. 5 Ta HaTypan COH KaTHAUIraH COHJM TYIUIaM TYy-
3UHT.
1.14. A={a, b ¢ d e,f g «), B={a, [ k), C={b, d, g k, /},
D={a, /}, E={e,f k, g aj Tynnamnap Oepuiras.
a) YIapHUHT Kaiicunapu A TYHIaMHHHT XOC KUCM-
TymmamMu Oymagu?
6) D tynnam C TYmIaMHUHT KUCM-TYIJIIaMHUMH?
B) B tynmam kaiicm TYnmaMHHHT KHUCM-TYTJIaMu
oymanu?
r) /1(A), n(B), zi(C), n(D), n(E) connapuu ycum
TapTuOUa KOUTAIITUPUHT.
1.15. A={3,6,9,12} tynnmamHuHr Oapya KUCM-TYILIaM-
JapyUHHU TY3UHT.
1.16. Tyunamnap xydrtu Oepunras:

9
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a) A={ Hasowuii, boOyp, ®ypkar, Hogupaberum}
Ba 5 — Oapua moup Ba HmIoupajap TYIJIaMH.
6) C —xaBapuk TypTOypUakiaap Tymiamu ea D —
TYpTOypUakiap TYHiIaMu.
6) E— Camapkaun onumiapu Tymnamu, F— V36e-
KHCTOH OJUMJIapH TYIIaMHu.
r) K - 6apua Ty0 counap tyniamu, M — mMaHpuit
COHIIAP TYILIAMH.
Kydrnuknaru tynnamiuapaaH Kaicu OMpU UK-
KUHYUCUHUHT KHCM-TYINIAMU OYJIHINNHN aHUK-
JIaHT.
1.17. Kyinparu tynnamuap yuyH AcB €ku BcA myHo-
cabaTnapnaH Kaiich OWpHW YpUHIH:
a) A={a, b, ¢, d), B={a, ¢, d};
0) A={a, b}, b={a, ¢, d\;
B) A=0, B=0;
r) A=0, B={a, b, c};
) A=0, B={0}; e) A={{a},a, 0}, B={n};
) A={{a,b},{c.d},c.d], B={{aZ>}.c};
3) A={{0},0}, B={0,{{0},0}?
1.18. Tacnuk Tyfpu €KM HOTYFPU SKAHJIUTHMHU AHUK-
JIAHT:
a) {1;2}C{{1;2;3};{1;3};1;2};
6) {L2}E{{ L2:3h{ 1;3}:1:2);
B) {L3}C{{L2:315{ 1;3}:152);
r) {1;:3}e{{1;2;3};{1;3};1;2}.
1.19. Kyiiugaru tyniamiaap TEHIMU:
a) A={2;4;:6} Ba B={6;4:2};
0) A={1;2;3} Ba B={1;11;111};
B) A={{1;2},{2;3}} Ba B={2;3;1};
r) A={7256 ; VST ;0 } Ba B={22;32;42}?

1.20. x={x|x2-5x+6=0} Ba A{2;3} tynmamnap xakujaa
HUMa JEHUII MYMKHH?



2. Tymnamnap yctuga amainap. A Ba JTyunamiaapHUHT
HKKajacula XaM X 3JIEMEHT MaBxXyl Oyica, X 3JE€MEHTTa
Iy TyIJaMJIapHUHT YMyMul dIeMeHTH aenunanu. A va B
TYIJIaMIapHUHT Kecuwimacu (EKu Kynaimmacu) ned, ynap-
HUHT 0apya yMyMHH 3J€MEHTJIApUIAH Ty3WJraH TyIjaamra
aitunagu. 4 Ba Brynnamnapaunr kecummacu AJISAxypu-
aumaa Oenrunmananu: AC\B={3$xEJI Ba x05}. 1-pacmma
Diinep-Benn nuarpammacu HOMH OWJIaH aTalaJuraH dn3-
Mana /1 Ba B makmmapHuHT KecumMacu A/ '\B HE Oepamau
(un3maja mTpuxiad KypcaTuiras).

A Ba AtyTramiaapauHrOH/MaMmacM (KU UuuHOUCU)
ne0, yJlapHUHT KamMuaa OuTracuna MaBxyn Oynran Oap-
4a 3JIeMEHTIaplaH Ty3WJIrad Tymiamra aituiagu. A Ba
Arynnamnapuunr oupnammacu AUB xypunumuga 6emn-
runananu: A\JB={x\xEA €ku XE.B) (2-pacm).

A e6a B tynnammapHUHT auupmacu n1e6, A HUHT B na
MaBXya OynmaraH Oapuya 3JeMeHTIapuAaH TY3HJITaH
Tynjaamra autunaau. 4 ea B TynnaMiaapHUHT aliupMacu
A\B xypunumpga 6enrunananu: vA\B={x|xeA gax£B) (3-
pacm).

Tonmupuk: 3-a pacmaa B\l HU KypcaTHHT.

a) 0

3-pacMm.



Arap BCA 6ynca, ASltyninam B TYHIaMHUHT myiou-
pyeuucu nevinnanu Ba B'éxu B'A Ounan OenrunaHagu
(3-6 pacm).

l—mucon A={a, b ¢, d, e, J) BaB={A, d e g h)
Tyniamiiap OepuiiradH. YJIapHHHT KECHIIMAacu, Oupiani-
MacHHHM TOHaMu3 Ba Diinep-BeHH nuarpammacuaa tam-
KMH 3TaMu3.

b, d, e anementnapu A ea B tynmammap y’iyn ymy-
Mmuii, myHra kypa AI\B={b, d, el. By TyTmammapHUHT
oupmammacu 3ca AUB={a,b,c,d,eJ,h} nan ubopar (4-a
paem).

2-Muc o A={x\ < x <"}, B={x) <x <2}

TYHJaMIIapHUHT KeCHIIMacH, OuplamMacu Ba almpma-

CUHM TONAaMHU3. BYHUHT ydyH, COHIap yKujga —
- A 2 ayKrajapau oearmmaiMus (4-pacm). AIIB={x\-" <

x<J, AUB={jc|-|sx <2), A\AB={

3-w™mucom A={0;2;3}, C={0;1;2;3;4| Tynaammaap
ytiyn A'=C\4 vu tomamu3. AcC OyaraHum ydyH
A'=C\4={\;4} o6ynanu.

4-wMucoin Arap AcB 6ynca, AUB=B 6ynumuHu
ucOOT KUJIaMH3.

UcboTt. AcB Gyncun.

a) 6)

4-pacwm.



a) AUBCB uu kypcaramus. xE/IU” 6yncun. Y xonzga
x0JI cku xe S O6ynagu. Arap xEy4 Gyica, Ac. B sxaHUJaH
xESlskanu kcaub ynkaau, Mkkaja xonaa xam AUB HuHr
Xap KaHzai snemeHTH B HuUHT Xxam sncMmeHTuaup. [e-
Mak, AuBcB.

0) BcAKJB uu xypcatamus. xcB Oyacun. Y xonja,
Tymiamaap OupnamMacuHUHT Tabpudura kypa xEJIusl
oynamu. Jlemak, B HUHT Xap KaHnai >aeMeHTH JIu 5 HUHT
XaM dJIEMEHTH OYyiamu, sbHU BcAVEB.

Mynnait kuau6, AUBcB, BcAUB. By aca B=AUB
DKaHUHU TacIUKIAalu.

Tynnamuap yctuna OaxkapuiajuraH aMaJUIapHUHT
Xoccanapu COHIAp ycTuaa OakapuiiauraH aMaJUIapHUHT
xoccanapura yxmam. Xap kangad X,Y Ba Z Tymiamiap

YUYyH:

) YU Y= 7ZUY;

1YY YA Y—Z1lY;

2) (YU Z2)UZ=YU (zZU Z);

Y (Y1 Z2)IZ=(Yfl 2)NNZ=YJN(ZNZ);

3)) (YU 2)1Z= (Yl Z) U(ZAZ);

3 (Yl Z)UZ=(YUZ)n( ZUZ) TeHrAHKIAp
Gaxxapunanu.

Arap kapanaértrad tyniamiuap aiHu Oup U Tynnam-
HUHT KHCM-Tymiamyapu Oynca, U Tynnamra yuugepcai
TYHIaM JAeluiIajau.

Uynueepcaji TynnamMm KACM-TYNIaMJIapUHUHT KECHII-
Macu, OuplammMacu, MyHUHTAEK, UTymiaM HXTHCPHIA
KHUCM-TYNIJIaMUHUHT TYJIAUPYBUHMCH XaM U HUHT KUCM
'ryunamu 6ynanu. bupop YTyiuiaMHHHr Ura tynaupys-
yucuHu Y '{/CKHY ,maknuna 6enarunam myMmkuH. Tynnu-
pUII aMaJUHHUHT alpUM Xoccarapunu KypcaTub yramus:

1) 0'=U, 2) (/=0, 3) (Y)=Y, 4 [/maH onuHTaH
xap Kaumaid Y Ba Z tymaam yuyH (Yny)'=Y'U Z ;
YUY) =Y Z
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M ynunrnex, arapJIl'cYo6ynca, XI'' Y=X, AU Y=Y 6yna-
nu. XycycaH, 0CX Ba XQX 6yaranupnan, 007=0,
0VX=X, XIIX=X, XJX=X 0ynanu.

S-mucon.A={1,2,3,4},B={1,3,5}, 0={ 1,5,9} tynnam-
nap Oepunran. Z>={1,2,3,4,5,9} Tynnam yHuBepcaa Tymiam
oynamgumu? £={1,2,3,4,5,9,15} Ba JI/={1,3,4,5,9} tynnam-
nap-au?

AcD, BCD, CcD 6ynranu yuyn D tynmam yHuBep-
can tyminam Oynagu. D cE O6ynranu yuyn E tynnmam xam
yHuUBepcan tymiaam Oymagu. BcM, CcM, nekun A(™"M
Oynranm yuyH M Tymiam yHuBepcanl Tyminam Oyia on-
MalIu.

MamkJaap

1.21. M={36;29; 15;68;27}, P={4;15;27;47;36;90},
Q={90:4;:47} tyunamnap Oepunran. MIIP, MnQ,
PC\Q, MIIPII Q napHy TONHHT.

1.22. J1 — 18 HUHT XaMMa HaTypaj OyiayBUWIapu TYyIia-
MH, 5 — 24 HUHT XaMMa HaTypal OyiIyBUMIapH
tynnamu. JInStynnam ajneMeHTIapuHU KYPCaTUHT.

1.23. P uKKM XOHaJNIM HaTypal coHjap Tymiaamu, S 6ap-
4a TOK HaTypail coHjap Tymiaamu Oyiaca, K=PC\S
TYTmaamMra Kaiicu coHyap Kupamgu?

a) 2lef; 0) 32eAf; B) 7££; 1) " A'neitum Ty¥pu-
mu?

1.24. “Maremaruka” Ba ‘“rpamMmaTuka’ cy3napujiaru
xaphuap TYmiaMuHH TY3WHT. By Tymmamiap ke-
CUIIIMAaCHUHU TOMMHT.

1.25. [1;5) Ba [3;7] xkecMaJapHUHI KECHULUIMAaCHUHH TO-
MIUHT.

1.26. P={a, b, ¢, d, e,/} Ba E={a, g, z, e, k} TynmamMmmap
OupiamMacHHU TOIMHT.

1.27. v4={A7zzeyV,/7<5} Ba B={n\nE.N,n>7} Tynnammnap oup-
JamMacwHU TomuHT. a) 4eJlusd; 6) —3e/fUS;
B) 6EAUB neiitnm tyrpumu?
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1.28.

1.29.

1.30.

1.31.

1.32.

1.33.

1.34.

1.35.

1.36.

1.37.

1.38.

1.39

Arap a) JI={;pc=8JL;, &eZ}, 5={x|x=8/-4, /EZ};

0) W={Xx=6A:-1, AreZ}, B={x|x=6/+4, /EZ} 6¥yxca,
AUB HH TONHHT.

/4={2;4;6;8;- *-;40}, 5={1;3;5;7;-+-;37}, C={{a; )},
{c; d\, {e\V}, g, A} TynnamnapHuHT Xap Owpugaru
dJIeMEHTIap COHUHU aHWKJIaHT./luBna Heura ame-
MEHT MaBXyn?

y4={2;3;4;5;7;10}, 5={3:5;7;9}, 0 {4:;9;1 1} 6yncuH.
Ky#ingarn tynnamiuapia HedTalaH 3JIEMEHT MaB-
Ky

a) JIu(AuC); 6) (CUB)Uv4;  B) JIII(AuC);
r) "UBAQ; nx) JI{BNC)\ e) fin(v4UQ?
A={x| -5< x <10}, B={x|jcGN, 3< x <15} 6¥yncuH.
A\B Ba B\4 TynnaMm 3JieMEHTJIapUHH TOIHUHT.

P — wkku XoHanmu HaTypan coHiap tymiamu, O —
KydT HaTypan coumap tyrmiamu Oyiacud. PlQ Ba
Q\P TtynmmamiapHU TY3HWHT.

C Ba 7) xecumryBuM Ttymnamiuap OyncuH. Ditnep-
Benn quarpammanapu épmnamuga C\D, D\C, (C\D)U
U(Z)\Q mapHU TacBUpJIAHT.

A'Ounan HaTypan coHnap TyniaMu N HUHT OyTyH
COHJIAp TYyIJiaMu Z ra TYIIUPYBUYUCHUHH Oeirumnai-
mu3. Kylunarunap TyrpuMmu:

a) —4EN"; 6) CE N'; g) 13EN"

r) -8"N" n) —5,3gN"; e) ON'"?
A={x\x=2x+\, kEZ} tynnamMHuUHT Z Tymiamra
TYJIIUPYBYMCHHU TOIUHT.

A={x\x=3x, kEZ) TynnaMHuHT Z TyniaaMra Tyiaau-
PYBUYHCHHH TOTIHHT.

Arap AcU, BcU 06¥yaca, Kyiiunaru TEHTJIUKIAp
VpuHIN OYIWITUHU WCOOTIAHT:

a) (AuBY=A'lIB\ 6) (AIIBY=A'uB'.

Arap A tynnam x2-7x+6=0 TeHTIaMaHWHT €YUM-
napu tynnamu Ba B={1;6} O0ynca, A=B 0ynumuuun
UCOOTIaHT.

. A\B=A\(AI'\B) TeHTrIUKHU HCOOTIAHT.
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1.40. y4I1(*V/1)=0 TeHTTUKHU UCOOTIAHT.

1.41. AC U,Bc u,AIl B="0 6yncun. Kyiunarunapau Dii-
nep-Benn nquarpammanapu €paamu OuiaH TacBHUP-
JaHT Ba yJapJaH TEHIJIApUHU KYPCATHUHT:
1) U'TIB)'; 2) A'B"; 3) A'UB; 4) AUB'; 5) (A'B)';
6) A'UB"

1.42. a) MyHocabaTtnapau uMcOOT KHJIMHT:
1) (AUB)\B=A4;
2)(A\B) U(AYO0=(JIUB)\(A11B);
3) JMu(AnC)u(JIu£)II(JIuC);
4) (yfU3S)\C=(AC)U(5\Q;
6) A ea B nap U yHuBepcanl TYNIaMHUHT KHCM-
tynnamnapu. Mc6or kunuur: 1) {AIHBY"A'u B'\
2) (JIIIA)=AJII14")-

1.43. Udonanapau conmamamtupunar: 1) BC\{AKJB)\
2) (AIB)II(AFIIB).

3. Tymiam 3jieMeHTJIapHHHHT COHH OWJIaH OOFJMK aii-
puM MacaJiajap.

Tynnamiaap Ha3apUACHHUHT MYXUM KOHJallapulaH
6upu —xamuam Kougacuaup. by Kkomnma kecummanau-
rad Tyniamiap OuWpramiMacuaard dJEeMeHTIap COHWUHU
TONHUII MMKOHUHU Oepaiu.

I1-Teopewma (xammam Kommacu.) Aeap A ea B
yewu myniamiap Kecuwmacu oyw oyica, y xonoa yiap-
HUMe buprawmacudazu dnemenunveap conu Aeéa B myniam-

nap 2NeMeHmMAAPYU COHIAPUHUHE URUH-
OJucuea mene Oynamu:! (5-pacm)

n{AUB)=n{A)+n{B) (1)

A, by TteopemaHmHr mcOOTH ONUH
MaTeMaTHKa Kypcuaa YpraHUIaI.
bu3z Oy teopema(kamiain KOHUIacH)
HUHT MOXHUSTUHU MHUCOJ eplamuja

5-pacm. TYWIyHTHpaMu3. bup KyTuaa HMKKH
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xui neran 6op Oyncud. bupurum X neramiap coHu 60
Ta, UKKUHYW xwma petamiap 40 ta. Y Xonma KyTuaa
60+40=100 Ta neran maBxyxa O6ynagu. Muconga teope-
Ma mapTiapu TYIuK OaxapuinacTTaHMHU Kypamu3. 4 —
OMpUHYM XMJ AeTajlap TYmJIaMu, B — HKKHHYM XHJI
nerannap tyunmamu Ba /111A=0, n(4)=60, n(B)=40,
n (y4U5)=100, seuu n(AuB)=n(4)+n(B).

A Ba B tyunamnap kecummacu Oym OyimaraH xojga
TeopeMma Kyiuparuda tabpudiaHanm:

Vv -Teopew™a. Uxmuépuii A 6a B wewu mynramnap
VUYH yuOy meH2aaux ypunau. J

T n(tust)y=n<I)+n(0)-/1(ImsT)( @)

NcboT. AUBTynnam yura xkypT-XyhTH Onnan Kc-
CHIIMaWANTaH TYILUIAaMJIAPHUHT OWplialiMacuiaH uoopar:
A\(AIIB) tynnam, spHH ¢akat A4 TymiamMra Kapamuid
aneMmeHTnap, /?\(AI1B) Tynnam, spHU dakKaT “Tymiamra
Kapamiau sJeMeHTiap, AIllB tyunam, sS’bHH HKKaina
TYymiaMra Kapamiau aieMeHTinap (6-pacm). by Tymnam-
nap Moc paBumpa n(A)-n(AIIB) ta, n(B)-n(AIIB) Ta,
n(AIIB) ta snementra sra. (1) ¢opmynara MmyBoduK ynap-
HUHT Huruaaucu (2) xypuHumpaa O6ymanu.

Macanan, A={1,2,3,4,5} Ba 5={4;5;6} rynnamuap yuyH
AUB={1,2,3,4,5,6}, JII1/?7={4;5}, n(4)=5, n(B)=3,
n(AINB)=2, n(AUB)=6 ra sra O0ymamu3. (2) dopmymna
oyiinua n(AUB)=5+3-2=6, spHU
ONAMHPOK OeBocuTa xmcobOnad
TONUJTaH HaTHXa OwmiaH Oup lg;@
XHIL.

(1) Ba (2) dopmynanapau

TYyujiaMiaap COHU HUKKHTAaJaH Kyl NB
Oynram xojjmapaa xaMm KyJiaml AVXB
MYMKHH.

"M acana XKamu 50 xkumu-
maH 20 Tacwm WHTAH3, 25 KUIIHU 6-pacm.
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¢bpanny3, 15 kumu Hemuc TUIMHU, 10 KUIIU XaM UHT-
U3 TUIWHHU, XaM (paHIy3 TUJIWHH, 5 KUIIU XaM HHT-
I3, XaM HeMHUC THIWHHU, 11 kxumwu xam ppanmys Tuiw,
XaM HEMHC TUIH, 6 KUIMHU ymyana THWiIHU Ommanu. Kom-
rarnap ¢akaT pyc THIWHA Owmiaau. Pyc TuiawHu OUIyB-
Yujiap Heda KUIIH 3KaH?

E4u m . bapua ogamnap tymiamu U, UHTIU3 TUTH-
HH OWIyBUMJIAp KHCM-TymiamMu —A, my kabu B—
¢bpanny3 tuiuau, C —HEMUC TUIUHU, D —pyc THIU-
HU OmnyBumMiIap KucM-tynnamiuapu 6yncun. Ulaprt 6yun-
yga U=AUBUCUD, Dn(AUBUC)=0, zz(U)=50,
1(A)=20, n(B)=25, z7(C)=15, /2(AIIB)=10, n(AIlIC)=5,
n(BJIC)=11, /(AJIBIIC)=6. zz(AUBUC)=20+25+15-
-10-5-11-6=28. lemak, ¢akar pyc THIUHH OUITyBYH-
nap couu zz(D)=zz(U)-/7(AUBUC)=50-28=22 «xumu
JKaH.

MamgkKaap

1.44. Cundparu Oup Heua YKyBUM Mapka Hurpumiuap. 15
yKyBuH Y36eKknCTOH Mapkamapuuu, 11 Kumrm wer
3 MapKalapuHH, 6 KMITH XaM Y36GeKHCTOH Map-
KaJapuHH, XaM 4eT 371 MapKanapuau uurau. Cung-
a He4ya YKyBYM Mapka Tyrmiaras?

1.45. 32 yxyBumHUHT 12 Tacu BoneibOon cexmusicura, 15
Tacu OackeTOOJ CEKIMsACUTa, 8 KMIIM 3ca HMKKaida
ceknusAra xaM karHamanu. Cuadaaru Heda YKyB-
Yyl Xed OWp cexIusAra KaTHammaiam?

1.46. 30 yxyBunmaH 18 tacu mMatemaTtukara, 17 Tacu sca
¢usukara kusukanu. Mkkana ¢anra xam KH3UKa-
IUTaH YKYBYUJIAp COHU HedTa OYIUIIM MYMKUH?
(Kypcarma. Wkkama ¢anra xam KuU3WKMaiiguraH
VKyBuunap conu /:e{0,1,2,3,ee00 12}).

1.47. 100 omamaan nbopat TypucTtiap rypyxuaa 10 kumu
HEMHC THJIMHHU XaM, QpaHny3 THIWHH XaM OuM-
Mainu, 75 Tacu HeMuC TUIWHU, 83 Tacu dca QpaH-
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Iy3 TUJIMHYU Omynaau. MKkkana THIHHM XaMm Ounanu-
raH TypHUCTJIap COHWHH TOTHHT.

1.48. 26 ykyBumHuHT 14 Tacu maxmatra, 16 Tacu mam-
Kara KM3WKajau. XaMm Imamkara, XaMm [Iaxmarra
KH3UKaaurad yKyBuuiap HedTa?

2-§. MaTtemMaTUK MaHTHK JJeMeHTJIapH

MaTteMaTHK MaHTHK MaTeMaTUKaHUHT Oup OYIuMu
O0ynmub, yHna “mymnoxaza’nmap Ba yjap yCTHUIAard MaHTH-
KUK amajjap ypraHujiaau.

Yun €xu ENFOWNINTH XaKuaa QUKD IOPUTHII MYMKHH
OynraH xap KaHJaW napak ramnra myroxaza JeHuianu.
Mynoxa3anap yctuna 6axxapuiaguraH MaHTUKUH amal-
map Maxcyc Oenrunap épnamuna udonananagu. by 6en-
TUlap X03UPryd 3aMOH MaTeMaTHKAaCUHUHT Oapya Oymum-
Japuna KyJJlaHWJNaau.

By 6earunap kyhunnmarunapaup:

1) =—arap Oyica, y xonaa Oyanu,
P=»Q — arap P 6ynca, Q O6ynamu. ( P man Q xemu0d
YUKaaN);

2) 0 — TeHI Ky4YJIHJIHK,

PoQ —P Ba Q TeHr kywin. (P man Q kexmb YuKaan
Ba aKCHHYA);

3) y — nu3bproHKIuI (“€xu” amanm);

4) 1 — xoHBIOHKIUI (“Ba” amanu);
5) V — uxtuépuii, 6apua, xap KaHaai;

6) 3 — myHgai, MaBxy.

7) 9 — maBxXyn smac.

By amanmapau (6enrunapHu) Kyjajgamra T0UWp MHCOJI-
Jap KeITHpPaMu3.

P={a con 15 ra 6ynmuHanu} Ba Q={a coH 5 ra Oynu-
HaJM} MyJioxa3ajapu Kyhuparudya OOTJaHTaH:

P mynoxazaHuHT YuHAUTUAAH () MYJIOXa3aHUHT YHH-
nurn Kenwb yukamu. MyrnoxazamapHWHT OyHmai Oor-
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TaHUIIU MAHMUKUU Keaub wukuw nedunmaaun Ba = O0eiaru
épnamuaa ciunagu: P=>Q.

By epma “a conm 15 ra OynwHagu” mapTh a COHU-
HUHT 5 ra OYynuHUIIN yuyH emapaurxkp. 1y 6unan Oup-
ra “8 COHMHUHT 5 ra OynmmHAagW TMapTH YHHHT 15 Ta
OYNMHUIIM YYyH CTapiid 3Mac, y 3apyputl WapTAUpP XO-
J0oc, YyHKHU a COH 5 ra OynuHMaca, yHUHT 15 ra OynuHu-
I MYMKHH 3Mac.

YMmymaHn, P MyJloXa3aHMHI YHHIUTHIAH ( MyJoxa-
3aHUHT YUHJIWUTH Keaub umkca (P=>(Q), P mynoxaza Q
MyJIOXa3a y4yH cTapiu mapt Ba ( Myioxasza P myioxasa
Y4yH 3apypuil mapT aeiinnanu.

Arap A"B Ba B=>4 Gynca, B mynoxa3a A Myioxasa
y4yH 3apypui Ba crapiau maptaup. by aca Kyiimgarnua
€3mnagu: AoB. “0 ”- MaHTUKHUI TEHT Ky4JIHJIUK Oelru-

CUIUD.
A — “a conn xydpT coH” Mynoxazacu OYICHH.
B — “a2— xydT con” mynoxaszacu OYICHH.

By Myrnoxaszajmap TeHT Kyd4iud MyJjoxasanap Oymanu,
AbHU A0B.

Bomkava aiiTranma, COHHMHT KBaJpaTh XY(T COH
OYNUIIY y9yH COHHUHT Y3 )Xy(T Oynuiu 3apyp Ba crap-
.

bupop A mynoxazanuHr urkopu ned, A auH O0ynranma
&nroH, A €nroH Oynranna yuH OynaguraH SHTH MYJOXa-

3ara alTunagu Ba A Ounan OenruiaHagu.
A — “ertn — Mypakkad coH”,y xonmad — “erru Tyo
con”. by epna A —&nron, A — YWH MyJoxa3ajgapaup.

A e6a B mymnoxa3zallapHUHT ouswviouxyuscu nebd, A ea B
MyJioxaszanapJaH Kamuja OWTTacu YWH OylraHjga 4YuH
OymaguraH sHTM MyJjoxasara aWtunagu eéa AuB Ounan
Oelruia”amu.

Macanan, 4 - “6-4=24", £=“6 4=25" O6ynca, AuB
MyJoxasa “6-4 xymaiitma 24 éxum 25 ra TeHr’.
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JI Ba £ MynoxazalapHUHT KOHBIOHKHUIcH 1e0, Oy
HMKKajla MyJoXa3a XaM 4uH OyiraHnaruHa 4uH Oymanu-
raH SHTCH MyJioxaszara adtunanu Ba Ae\B Ounan Oenru-
TMaHaJIu.

Macanan, C — “ 13 conu TOK Ba TyOmup” Myioxasa-
CH KyWHJarn HMKKUTa MYJOXa3aHUHT KOHBIOHKLHUICH-
mup. A — “13 conm — TOK,”, B—“13 coHm — TYO”.
Hcmak, C=A4/\B.

MarteMaTuK MyJoXa3zajJapHU OKopujgaru Oeirumiap
épmamuna udonaa ITUITA JOHP MHUCOJIAP KEITHUPAMU3.

1-Mucoun Arap a>b Ba b>c 6ynca, a>c 6ynaau.
(£r>/))a(A>c) =>(a>c).

2-MHuc oI a>b 6ynca, atc>b+c 6ynanu. {a>b) =
(o+c>/)tc).

3-Mmucoiua s=0 cku />=0 6ynca, ab=0 Oynagu Ba
akcuH4a, a/>=0 Oymca, a=0 €ku Z>0 Oymamu. (a/>=0)
o ((a=0)v(A=0)).

4 -mmucoan a>0 sa Z>0 Oynca, a/?>0 Oynanu.
(A>0) n (~>0)=*(a/>>0).

5-Muc o UxTtuépuil x XakuKuii COH y4yH |X|>X.
V xeR: [x] > x.

6-Mmucon. Uxtuépuit 1 > 0 coH yuyH, myHgaiixeR
COH MaBXYJIKH, X2=0 OYynaau, spHu Va > 0, 3 XGR: x2=C.

MawmkJIap

Kymnanapau roxopumaru Oenaruiap &éprammumaa
€3UHT.

1.49. Uxtuéput 0>0 yuyH, =X TEHIJHUK YPUHIHU
OynamuraH X XaKHKHW COH MaBXyn OYmamu.

1.50. a<0 Ba /~>0 6¥yca, aZ><0 O6ymanu.

1.51. Xap kaumait a,b Xakukuii coHnap y4yH a+b=b+a
Oynanu.

1.52. Arap a OytryH coH 9 ra 6ViauHCa, y Xojima Oy coH 3
ra xam OyImHamu.
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1.53.

1.54.

1.55.

1.56.
1.57.

1.58.

1.59.

1.60.

2 xaMm, 3 ra xam OynauHaguran OyTyH cOH 6 ra xam
OynuHagu Ba akcuH4Ya 6 ra OynuHagurad OyTyH
coH 2 ra XaM, 3 ra xaMm OyJImHAaiH.

Arap a2tZ2+c2=0 6ynca, a=/)=c=0 Oynaau Ba ak-
cuH4a, a=h=c-0 O6¥ynca, a2+/72+c2=0 Oynagu.
NxTu€puit HATYpal COH n HU OIMaMIUK, n=2K-|
€xku n=2x OynamuraH x HaTypajl COH MaBxyJ OVia-
I,

Uxtuépuit n narypan con yuyn n2+n3ebl O6ynamu.
WUxTuépuit n, kK HaTypaja COHJIAPU YUYH, n2K} COHH
OyTyH coH Oymanm.

n<0 0ymca.”n TEHTJIUK TYFpU OynaauraH XaKuKun
X COH MaBXyJ 3Mac.

TaxkpopJiamra goiip Mamkaap

Tynnamiaap KecHIIMacWHU Ba OMpIAIMacHHH TO-
nuHr. Dinep — Benn nuadbammacu épmamuna ¢ a-
(UK TAaTKUH KHJIUHT.

a) A={5,6,7,8,9,10}, B={8,9,10,11};
0) \={x\x=2n,nELN], B={ x\x="~, neA};
B) A={x\x=5n,nEN), B= {x\x=2n, nEN};
r) A={x|x=", zie/V}, B={ x|x=", nEN).

P BaQ tynnamiap kecummMacu Ba OMpJalIiMacHUHH
coHNIap TY (W YU3UFUIIA TACBUPJAHT:

a) P=bl "7<x<U8 }> Q=W 1<<3.2};

1 5 40
6) P={x|-"Cx-C-}, Q={x]| —

i 19 iQ 32
B) P={x| — <X<—} Q={x| — <x< =

r) P={xj nsx<”}. Q={x] "2 <x<10}.
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1.61.

1.62.

1.63.

1.64.

1.65.

1.66.

Ky#unaru TeHrIuKJIapHU HCOOTIAHT:

a) A\JB=BVA ; 6) (A\JB)UC=A4 n(BuQ;

B) Arap AcB 6¥nca, AKJB=K ; 1) v4U0=0;

n) AUA=A.

Ky#iupgaru TeHrIUKIapHU UCOOTIIAHT:

a) AC\B=BC\A\ 6) {AIIB)I[IC=A(JI{BIIC)\

B) AC\A=A\ r) JITI0=0.

{AC\B)\J C=(>4U C)n(Z?U Q TeHTIHUK TyIJIaMIapHHU
KYMaWTUPHUII aMalWHUHT TYIJIaMIapHH KYIIHII
amanura HucOaTaH NUCTPUOYTHBIUK XOCCACHUHH,
{A\JB)C\C=(AC\C)C\(BC\ C) Tenrauk 3ca Tymiaam-
JapHU KYIIUII aMalUHUHT TynjiamMJapHU Kymnaii-
TUPUII aMalura HucOataH NUCTPUOYTHBIHMK XOC-
cacuHu udonanaiiagu. by xoccamapau ucOOTIaHT.
Afimpuim Ba TYNAUPUII aMaJJIaApUHUHT KyHHIarua
xoccanapunu ucbotrnaur {AcB, BcC, Cell ne6
XUCOO0IaHT):

a) AT)A=0; 2) 0'=U;
6) A'UA=U; n) U=0;
B) {A'(JIB)= A'UB’; e) (4\B)\C=4\(BUC).

0, U, I, C, 6enrunapnan ¢oigaranud, tyniam-
Jap opacujaru MyHocabaTiapHu E3WHT:

a) X2={xWCZ, -5<x<6},

AB={X|xEZ, -5<x<6}, X={X\WWEQ,-5<x<6);

0) >4={1;3;5;7}, 5={1,;5;7};

B) JI={{0};1;3}, 5={1;3};

r) A=0, B={k, /, m};

n) A={x, y, z}, B={y, z, x);

e) JI={O},B=0;

xK) A={{x}, x, 0}, B={x};

3) ={{1;3}:{2;4};2:4}, 5={{1;3}.2};

u) ~={{3},3,0}, B=0.

a) A={2n- 1lneN},B={4n+ llne A},C={3n+ 1InE A}
oyicur. YmoOy tynnamuapHu tonuHr: 1) AIlB;
2) AIIC; 3) AIIBIIC; 4) (AIIB)uC;

0) KyHmmarm MyHocabatiap TYFpuUMH?
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1.67.

) $1G ¢ {{awv.c}{ac)aby,

2) {a,b,c)<E{{ab,cd){a,c}ab}

3) {1,2,3} C {{1,2,3,4},{1;3},1,2}.

a)CoHNM TyIJIaMJIapHU TOMNUHT:

1) {(-i)"-1] nE.N}\ 2) {1-(-1)n-2| ne/Vy

6) bepunran: y!={-2;-1;0;1;2;3;4;5}, 5={3;4;5;6},
C={-3;-2;-1;0;2;3}, D={2; 3:;4;5;6;7}, M={5< x-10
<12[xeyV}, K={*+10<3()| xEN).

Ky#innaru ryrmamnap sjgeMeHTIapUHU KypcaTuod
€3UHT:

1) (AUB)C\(CUD)\ 2) (AnBnQUD;
3) (v4nB)U(CnZ))UM; 4) (>4UQn(v4US);
5) (5V4)U(AN); 6) 2)BJ(C\2));

7) MC\N| 8) MUM

24



II 606
XAKHUKHH COHJAP
1-§. Hartypaa counaap

1. Ty0 Ba mypakkad connap. Hapcanapuu canampa
WIIaTUIAUTaH COHIap Hamypan co/Ma/?aerinnanu. bap-
ya HaTypaJ COHJap YCKCU3 TYIJIaMHH XOCHJ KUJIaIH.
by tynmam N xapdu 6unan Oenrunananu: N={1,2,..
bupop n COHUHUHT HaTypal cOH 3KaHauru zzeN Kypu-
HUINAA,HATypajl COH AMaciuru 3ca n£N KypuHHIIIA
c3mnagu. Macanaun, SevV, 35,6'M

Hartypan connap Tyniamuzaa 3HT KarTa COH (3JIEMEHT)
MaBXyJ 3Mac, JICKUH JHT KUYUK COH (PJIEMEHT) MaB-
xyn, y 1 conu. 1 conu ¢akar Ourra O6ymyBuura sra (1
HUHT ¥3u). | man 6omka Oapya HaTypaj COHJIAp KamMuja
UKKUTa OynmyBumra sra (COHHHUHT y3u Ba 1).

1 Ba y3uman Gomrka Harypan OymyBumra sra Oynmmaran 1
JaH KaTTa HaTypaJll coHnap my6 counap aeimnanu. Maca-
nas, 2,3,5,7,11,13,17,19 connap 20 nan kuuuk Oynran 6ap-
ya Ty0 connapaup. 1Ba y3uman Oomka Harypan OymyBunra
ora OynraH 1JaH KaTTa HaTypal COHJAP MYpPaKKab COHap
nevmnaau. Macanasn, 4,6,8,9,10,12,14,15,16,18 conmap 20
JlaH KMYUK Oynran Oapuya Mypakkad COHIIapIup.

Ty6 Ba Mypakkab comiapra Oepmiradn tabpudap-
naH, 1 coHun Ha TyO, Ha Mypakkad COH 3KaHJIHUTH Mab-
nym Oynamgu. Bynpmait xoccara sra HaTypan coH ¢dakart 1
HUHT Y3UAUP.

Hatypan comnmapHuHTr alpuM xoccana-
puHU Kapal MuU3.

1-xo0 cca./?] HaTypan COHUHHHT |Ta TeHT OYyaMa-
raH OymyBUMIapu opacuja dHT KHYUTH TyO coH Oymamm.
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N ¢ 6 o T: /> 1narypan coHHHUHT | ra TeHr OynMaraH
SHT KHYHUK OYmyBumcH ¢ OYiacWH. YHH Mypakkabd CoOH
neb dapas kumaknuk. Y xonma Mypakkad COHHUHT Tab-
pudura kypa, g coHun |\<gx<qg maprtra OYHCyHYBYH ¢x
OymyBumra 3ra 6ymanu Ba Oy gXCOHHM p HUHT XaM OVITyB-
gyucu Oymanu. bynpgai Oymumu sca MyMmMKuH smac. [e-
MakK, ¢ - TyO COH.

2-xo0cca Mypakkab p connHuHr 1| gan papk™u

9HT KMYMK OynyBuucH-y/p maH karTa OyimaraH TyO COH

oymanu.

N ¢ 6 oT: p-mypakkab coH, g 3ca YHUHT |1gaH ¢dapk-
JIX OHT KUYMK OYnyBumcHu OViacun. Y xonnga/ uy, (OyHaa
gx0ynuHMa) Ba OymaguraH gxHaTypal COH MaBXyJ

O0ynagu. By MyHocabatnapnan p=q gx> q q '6YM"[p>q

HU OJIaMH3.

3-xo0cca (EBxknua reopemacu). Tyb connap uek-
CH3 KYyNaup.

U c 6 o1 yeknu coHparu, macalaH, n Ta TyO COH
MaBXyJ Ba gvqV...,qnCOHIAapu my TyO coHyap OYyicuH
ne6 ¢papas xkunmanuk. Y xonna b= gx-g2- g ¢+ 1coHn
Mypakkad coH Oynanu, 4YyHKH ¢X qV...,qn COHJApAAH
O0omka Ty0 con WYk (papasra kypa). b HuHT | ra TeHr
OynMaraH SHT KUYUK OynyBuucu ¢ OyncuH. 1 - Xoc-
cara kypa, ¢g Ty0 conaup. lLIIyHHHTr y4yH ¢ COHH
qvq2...,qn COHTapUHHUHT OMpopTacura TEHT OYIUIIHN
mapt. b Ba gx-q2-...-gn COHJIapUHUHT Xap OUpU ¢ Ta
OynmuHTaHIUTH yudyH | CcOoHUM XaM ¢ ra OynuHagu. byH-
naH, </l sxannuru xkenub ynkaau. by sca g * 1skaH-
nurura 3ug. Papaszumui HOTYFpu. [emak, TyO coH-
Jap 4eKcu3 KVII.

Bupop n conngan xarra 0ynmaraH TyO coHnap kan-
BAJIMHU Ty3ulAa Opamocen 2arsupu 1ed aTtanaguran
oanuii ycynaan ¢doiinananagunap. Y HHHT MOXUSTH OH-
JaH TaHUIIaMU3:
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1,2,3, ...,n (1)

COHJIaPHH OJIaMU3.

(1) Hunr 1 gaH KatTa OMpuHYU coHM 2; y dakat lra
Ba y3ura OynuHaau, AeMak, y Ty0 con Oymaau. (1) na 2
HU KOJNAUPHO, YHUHT Kappanucu OyiraH xamMmma Mypakx-
ka0 coHlapHH Yyuupamwu3; 2 AaH KeHHH TypyBUd y4H-
puiMaraH coH 3 nup; y 2 ra OynmHMaiau, aemak, 3
dakar 1 ra Ba y3ura Oy IWHAIU,IIYHUHT YIyH y TyO0 COH
Oynagu. (1) ma 3 Hu KonnupuOd, yHra Kappanu OYyiraH
XaMMa COHJIapHU y4uupamMu3; 3 1aH KeHHH TypyBYU YUH-
punmaran OMpPUHYM COH 5 Aup; y Ha 2 ra Ba Ha 3 ra
Oynunanu. Jlemak,5 ¢akatr 1 ra Ba y3ura OyiaunHanu,
HIYHUHT Y4yH y TyO cOH Oymaam Ba X.K.

Arap p 1y0 coH 0ynu0O, p maH KWYUK TyO COHIapra
Oynuuaguran Oapua COHIAp IOKOpHIAru ycyn OuimaH
Vuupuiran Oyica, plaaH KHYUK Oapya 4u3uIMai KoOJI-
rad conuap Ty0 coHnap Oynanu.

XakukaTtaH, OyHaa p/maH KUYHK Xap Oup Mypakkad
a COH,Y3WHMHT 3HT KHYUK TyO0 OYIyBUMCHHUHI Kappa-
nucu OynraHu yuyH yumpunran Oynmanu. lysmgait kunuo:

a) Ty0 coH p ra OYyIMHAOWTAH COHIAPHU YUHPHUIIHU
/Sl man Gominmam Kepak;

0) n nan xarra OynmaraH TyO COHJIADHUHT KaJBallu-
HE Ty3um JVn nad omwmaiiauradn TyO COHJIApHHUHT OYiu-

HYBUYMJApUHU YYupuO OynNraHnaH KeWWH TyrajljlaHalH.
1- Mmucoa 827 COHMHHHT dHT KHYUK TyO OVIyB-
YUCHHH TOIHHT.

E 9w m. V827 nan kuuuk 6ynran tyd conmap 2, 3, 5,

7, 11, 13, 17, 19, 23. skaHAUTHHHU aHWUKIA0, 827 HU 1y
connapra 0ynu6 ynkamui. 827 y COHNapHHUHT Xe4 Kaii-
cucura OynuHManau, OyHnan 827 HU TyO COH 3KaHIIUTH
Kenu0 YuKaIu.

2-mucon 15Ba 50 conmapu opacuaa xoumamras
Ty0 COHIIapHW aHWKJIAHT.
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Ewwum. 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50 connapau onud 2, 3, 5,
7 ra kappanu coHJapHu Tarura um3zamu3. Hatmxkana 17,
19, 23, 29, 31, 37, 41, 47 connapra sra Oymamus.

Harypan connap xaropuzaa Ty® coHmap Typjimya Tak-
cumnadrad. bas3an KymHU TyO coHmap Oup-O6upuman 2
raruHa (papk Kuiaanu, macamad, 11 Ba 13, 101 Ba 103 Ba
xo0Ka3o. by connap seuzax my6 connap pevimnanu. OTH-
3aK Ty0 COHIap TYNJIaMHHHHT YE€KJIH CKH UYCKCH3IUTH
X03Upraya HObMajayM OYJIHO KOJIMOKJa.

MaremaTtukiaap Te3 UIIJIOBYM XHCOOJAm MallnHala-
pu €pmamu OuiaH Kylna KaTTa Ty0 COHIAapHH TOMNTaH-
nap. Macaman, 25000 pakamau 28X3- 1 coH TyO coHAUP.

[y maiTrada ry0 coHJap XaKuAard KM MabIyMOT-
Jap XKyJa KaTTa COHJap YYyH TEeKUIMPHUJITaH, JICKUH HC-
O0oTiranran smMac. MacanaH, HCTaJITaH )Xy(OT COHHH HKKH
TyO COHHUHT aiiupmacu (macana, 14=127-113. 20=907-
887 Ba Xx0Ka30) KYpUHHUIIHIA C3UIMI MYMKHHMH EKH
Hykmu, OyHu Ou3 Ouamaimus. Xap KaHgal kxy(dT coH
yudyH OyHmal TacBUpJIaHHIIJIAp YEKCU3 Kym Oyiamu,
nelniran TaxMUHIAp XaMm 0op.

l-teopema (apudMeTUKaHUHHT acCOCHI Teope-
MacH): I dan kamma xap Kanoai con my6 connap Kynaim-
Macuea éuunaou 6a azap Kynaumy@HUNAPHUHE E3UNULL
mapmubu Hazapea oruHmaca, 0y éuuima s120HAOup.

UcboT. s, —mypakkab coH, < 3ca YHUHT DHT KH-
qyuk TyO OymyBumcu OYICHH. £, HU <ra Oynamu3: a =
7, a2(aXx o,).

Arap a2ty6 coH O¥yica, axcoH ryd KymaiTyBumiapra
gitmnran Oymagu. AKc Xoyia, a2 HU Y3WHUHT JHT KUYUK
TyO O0ynyBuucu q2ra Oynamus:

a= q2-a2( aX al).

Ai'ap c31y6 con 63yica, a = gx- g2-a} 6ynanu. qrq2 a2
CoHJapu TyO cCOoHiap OYNTaHW y4yH, aXCOHH TyO Kymau-
TyBunnapra €iunnran Oymanu. Arap av mypakka® coH
O¥ynca,jokopuaaru xapa€H MaBOM DTTHUPHIAH.
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fl/>a2> a2>. . . oxaunurugaH KYypuHAIUKW,0Mp HCYA
KaJgaMJaH cYHT anbarra anTy® cOHM XoCHJ Oynmanu Ba af
COHU a~gq[* =+.. MmakiaHu oxanu. Jlemak, xap Kanmgai
HaTypal coH Ty0 KymalTyBuuiapra €inmamu.

@ COHW WKKH XWI KYPHUHHIIAATH TyO0 KymaWTyBUHIIap
éiinnmacura sra Oymaau, n1e6 Qapa3 KHIAWIUK:

a=P]P2- ~P«x 2).
Vo =ql-q2-...-qn 3).

VY xonna: g*-qj'..-'q=pl'P2-...'pk(4). (4) TEHTTUKHUHT
WKKW TOMOHHJAA Xe4 Oyimaranaa ourrajgad Ty0 COH TO-
MUIaJIuKH, y COHIIap Oup-Oupura TeHr Oymagu. />= ¢*
ne6 dapa3 kunmalnauk. TeHTTUKHUHT UKKalla TOMOHUHH
pJ=q]ra xuckaprtupcak g¢2'...-q= p2...'pk0ynaau. By
TEHTJIHWK yCTHIA XaM IOKOPHUAAruieKk Myjaoxas3a OpUT-
cak, ¢q!’...-q = p}-...-pxO¥ynaau Ba X0ka3o. by xapaéuHu
naBoM d'rtupcak, n-1 xKamamman cyuar \-p nll'...-pKTeHT-
JTUKHH ojlaMu3. byHzaH pstH=1,..., px—| dKaHIUTH Ke-
nu6 umkangu. Jlemak, €iimama sAroHa 3KaH.

a coHnHu TyO KynaWtyBYunapra éiumma 0ab3u Kymnaii-
TYBYMJIAP TAKPOPJIAHUIIN MYMKUH. KynaiTyBUuiIapHUHT
qvq2,...,qn TakKpOpIAHUIIIAPUHA MOC paBHIIAa a,y 3,y
opkanu Oenrunacak, a=qf-qf * ¢ gn¥xocun 6ynaau. by a
COHUHUHT KAHOHUK éuuimacudup. Macanas,

105840=24'33-5-72

Harypan coHmapHWHT KaHOHHK &imiamacunan ¢oii-
JanaHuO, yHUHT OYIyBUMJIAPUHHU Ba OYIyBUMIAD COHM-
HHU TOMHUII MYMKHH.

2-TeopemMa, S HAMYPAL COHUHUHE KAHOHUK EUUIT-

macu a=p ' 'Pel-"" P*n 6yacun. ¥V xonoa a Huue xap
ganoau oyaysuucu d=pf' 'Pi 1—P"" xypunuwoa oyra-

ou, oynoa 0 < flk < ak (k=\,n).
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Ucbotr. a conum d ra OVynuHCUH, a=dq. Y xonjaa a
HUHT XaMMa Ty0O OyiyBUMIIapy MaBXY]l Ba YIapHUHT Ja-
paxanapu ¢ HUHT KaHOHUK EWUIMacUIaru napaikana-
punan kuduk Oynmaiinu. llynra xypa, d OynyBun

d=pf' *Pee'-'PnB ciiunmara sra Ba ¢ HUHT d ra 0yiu-

HUIIYU a€H.

Mucon Tapukacuaa 48 HUHT OYIyBUMUIapUHU TOTAM-
nuk. 48=24-3 OyATaHNIUTHIAH ,YVHUHT OYIyBUMIApH KyHH-
marmda Tommaanmu: 20-3°, 21-3°, 22-3°, 23-3°, 24-3°, 2°-31,
22-V, V-3], V-V.

a HaTypajJd COHHMHUHT HaTypaa OYIyBUMIapu COHUT(A)
OuiaH OearmyiaHagu.

3-teopema. Aeap a Hamypanr COHUHUHZ KAHOHUK
éuunmacu a=p"lep*,-..-pan 6yaca, r(a)= (aF\-l)(a2+

+1)...(an+1) meneauk ypuniu 6yraou.
NcboT. 2-Teopemara acocad a=p* mwp".:p *n co-

HUHHHT Xap Oup OymyBuucu pf' *p Pe-...*pf" KYpUHHUII-

na oymanu./?, udona o; 1; 2;...; cr, KUKEMaTIapHu KaOyn
kunanu. Uly kabu p2udona a2+l ta KuiiMmatHu KaOyn
KWJIaJu Ba X0Ka30. By KuilMaTmapHUHT UXTHUEPUN KOM-
OWHANMACH a COHMHUHT Oapuya OYimyBUMIIap COHUHU Oe-
panu.

Kyn xonnapna Hatypan coH 0ynyBUHIapUHUHT HUFHUH-
JUCUHU TOIMUIIra TyFpu Kenaau. byHpai xoJurapnaa, Ha-
TypaJl COH OYNyBYMIIAPDUHUHT HUFUHIMCUI(T) HA XUCOO-

na\+—  y'!"!
mam ¢opmynacud(a) =" yrT = JaH
P11 MR- P*- 1

¢doiiganaHul MYMKHHJIUTHHU 3CIaTHO yTaMwus.

3- MU C O 20 HUHT OYyIyBUMIIApH COHUHU Ba
OynyBuMIIapu WUFUHIUCUHH TOIMHT.

Euunm. 20 HUHT OYynyBUMIAPU COHM:

20=22-5I, 1(20)=(2+1)(1 + 1)=6.
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XakukaTtaHn, 50-2°=1, 5'-2°=5, 5°-2'=2, 5'-2'=/0,
5" 22=20, 5°-22=4.

220 —1 5M ]

bynysuunap inruaaucu sca J(20) = ——j—--—- ——=

=7-6=42 Oynmanu.

2.1.

2.2.

2.3.

2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

2.10.

MamkKkJaap

/E N conura O6ynuHanuran Oapuya HaTypaj COH-
nap tymnamMmuauJl” 6unan Oenrunaimus [2.1-2.7].
Tacnuk TYFpUMH:

a) 2ell3 n) 25715 3) 15342749EJ1,;
0) 2EJI4 e) 36Ey”™; n) 15342724k Ji4;
B) ¢"JI5 &) 41EJ13; K) 15342824¢]l,,;
r) 11EJIY; x) 422719, n) 4343242EJ1,,?

111213141516 counm JI,, JI3 JH4, JIS, JI6, JI7, JI§,
JI9, JIIQ JI,, TynnaMIapHUHT Kalculapura Teruii-
au?
1-2-3-4 ---8-9£J1, 6¥ica, £=2431 OynuImu MyMKHH-
Mu?
A:E{15;18} Oynumu MyMKUHMH?
3-5-7eJl4 Oynca, xk HUHT KaOyl KAJIUIIH MYMKUH
Oynran Oapya KuMMaTIapUHU TOIMMHT.
JIIUT16, JI2IJ13) JI3I1JIs mapHU TOTIMHT.
JI"uJI3=JI6 TeHrNUK TYyFpUMH?
aBJI3 />eJls 6ynca a+/>"17 6ynumu MyMKUHME?
ConnapHu Ty0 KymaiTyBuniiapra aXpaTHHT:
10; 100; 1000; 10000; 100000; 1000000. Kannait xy-
jJocara KeJqulll MYMKHUH?
Connapau 1y0 KymaiiTyBuniiapra aXpaTHHT:
250;300;340;3700;48950;4725000.
CoHNapHH KaHOHUK MIakjiga E3WHT:
a) 36, ;) 125; 3) 946; n) 13860;
0) 72;  e) 36; k) 1001; Q) 2431;
B) 81; &) S12; n) 3125, m) 6783;
r) 96,  x) 680; M) 45005 p) 36363
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2.11. ConnapHu KaHOHUK IIakJjaa €3WHT:

a) 2-32-24-62 1) 181815-5; 3) 152 17-213;
6)4-5-7-9;  e) 17-19-25; K) 274134
B) 3-5-7-11; &) 34-43-53; 1) 33-34-432

r) 1313-27; x)312-33-37239; ™M) 117-1181192
2.12. Ky#iugaruigapHu TOIMHT:

a) 1 (81), <5(8l); o) T (23-6-7);

6) T (91), (5091); e) T (23-32-5);

B) T (400); x) T (1M3-17);

r) T (680); 3) T (192-23-29).
2.13. KyiiugarunapHu TONHUHT:

a) Tt (512), <5(512); n) 1(42-615);

06) T (1001); e) 1 (13-100-55);

B) T (13860); x) T(121112);

r) 1 (13800); 3) 1 (144 113).

2.9Hr Karra ymymui OyJayBYH. DHI KHYHMK YMyMMHi
kappaau. EBkiua aaropurmm.

g, Z>eN coHmapHHHT xap Oupu OynuMHaAWTraH COHra
11y COHJIAPHUHTYIH YK nerdunagu. MacanaH,
a=12; A=14 6yncun. By COHTapHUHT yMyMU# OyIyBUH-
Japu 1; 2 Oynaam.

a, Zs N COHTapHUHT YMyMHUH OYIyBUMITapUHUHT IHT
KaTTacu Iy COHJIAPHUHT dHZ KAMma yMymuil Oynyeuucu
neiinnanu Ba b(s;6) opkanu OenruiaHamu.

Macanan, b(12;14)=2.

Arap b(a,b)=\ 0Yinca, a 6a b connap ysapo myo6 comu-
aap neuunag.

Macanan, b(16;21)=1 6yaranu yuyn 12 Ba 21 ¥3apo
TyO COHJIApIHD.

0> N COHIapHUHT Kappaaucu jitft, a Ta Xam
b ra xam OYIHMHYBYM HATypaj COHra aWTHIIaJIH.

aga b coHMapHUHT yMyMUH Kappaiauiapd WYUJa JHT
KUYHUTU MaBXyn OYnub, y a 6a b COHTapUHHUHT, 3HE KU-
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yux ymymui kappanucu neiimnanu sa KE;7Z>) opkaam 6eJ-
THJIAHATH.

Macanan: K(6;8)=24.

HaTtypan coOHJIapHMHI KaHOHHMK cHujaMajgapu Oup
HEYTa COHHHUHT JHI KA'TTa yMyMHUii OyJIyBYH Ba IHT KH-
YUK YMYMHH KappajJuJapuHd TOHHIIJA XaM KYJJIaHH-
Jaau.

a, Z2Ba ¢ connapu Gepuiarad 6yauo,

a =pl'lePe2'-'Pn' Ba b= pflePrY---PY
c= p(l VPZZV...ITPI/I"

OyacuH. thkneo ak fik Bayt 1apHMHT SHT KHYHK KHAMATH-
Hu, skned ak (lk Ba yk napuuHr 3Hr xkarra KMdAMaTHHU
ojJaauk. Y xoJjjaa:

b(a,b,c)=p['m ; K(m,6,c)=p? w*...p#

oynanu.

Mucon. 126=2-327, 540=22-335 Ba 630=2-32-57
OyJraHu y4dyH

Bb(126;540;630)=2-32=18,

K(126,540,630)=22-33-5-7=3780 napra sra 6yaammus.

a, 7E N Ba n1 > £0yacun. Y xojga ¢ Ba b conaapu
yuyH a=bq+r (0< 2<b) TeHrauk ypunau 6yaaauran «yEN,
reN coHJlapu MaBxKyJd Ba ¢, 2 COHJapH Oup KuHiiMaT/H
aHUKJaHaIM.

l1-teopema. Aeap a >b 6yiub, a=bg+r (0 < r <
b) oyaca, a 6a b connapunune bapua ymymutl 6yiysuuid-
pu b ea 2 connapunune xam ymymuil 6yayeuuiapu 6yiaou
6a, akcunya, a=bg+r (o <1 < 5) 0yaca,b éa 2 connrapu-
HUuHe bapwa ymymutl Oyaysuunapu a ea b connapunumne
xam ymymuu oynysuuiapu o6ynaou.

Hcb6or. a-bg+r 6yaud, ¢ conn a Ba b conjapu-
HUHT Oupop ymMmymuil O0yiayBuucu OyJICHH.

r=a-bg 6yAraHIMruAaH rxam c ra OyJuHaau, SbHH C
COHU D Ba 2 COHJAPUHUHT YMYMHUIl OVIyBUHCH. AKCHH-
ya, ¢' COHM D m 2 COHJAPUHHUHI YMYMHiH OyJayBY4YeH
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oVyncun, yana a=bg+r\?ib\ ¢' ra OyauHanu SpHU, ¢’ COHU
a Ba b coHmapuHHWHr ymymuid Oynysumcu. lllynnaii
Kb, @ Ba b HUHT ymyMmMui OynayBumcu Ouwnan b m e
HUHT yMyMHUH OYynyBunMcH OMp XUJ JKaH.

Hartuxka: a=bg+r 6yaca, B{a\b)=F{b\e) Oynraou.

HcbOoTnanran TeopemMa Ba YHUHT HATHXKACH aCOCHJA,
b{a,p) un TonumuuHr EBKNuA anroputmu ned atamys-
yx Kydujarua ycymnwura sra Oyiamus.

a, Z>eN, a>b 6yncuH. u HU b ra KoNAUbYL OYIaMHu3:

a=bqgJ+rv 0 < r2<b.

Aiap r2=0 6ynca, B(a,b)=5h O0ynanu. r2*0 6yiaca, Ha-
tixkara kypa b(a;b)=b{b-,22) (1) 6ynanu.

b Hu r2ra KonguK"U OYymaMwu3:

b=rq2+r}), o < r}<r2

Arap r3=0 06¥ynca, b(a,b)=bh(b,e)=22 6¥nagn. r,"0
Oynca, Hatmxkara kypa b(m;/>)=b(/);r2)=b(/'2;r3 (2) 6yna-
.

r2HU T, Ta KOJNJAUKIH OyIaMus:

r=r&+rt, o < r<r}

Arap r4=0 6Vynca, B(tf;2)=B(/?;22)=B(r2;r3)=r3 0¥ynaau;
"0 Oynca, Hatmxkara kypa, b{a;,b)=b(b,el)=5(2223)=
=B(r3/%) 0ynagu Ba IOKOpUIArH XapaéHHH 1aBOM ITTUpa-
Mu3. by ’kapaéuma KongukiIap HaTypail coHjap Oynuo,
knaukiaamubd Oopamm (r2>r3*4>..)). Illy cababmu, 6upop
KaJaMJIaH CYHT KOJAHK 0 Ia TCHT Oynanu, sbHU OHpOp #
HaTypajl COH YUyHT tl=0 Oynanu Barm =rng+(Q= rmgnTeHr-
nuk O6axapunanu. By xonma b(r ,;r)=r Bar O, ,"0, T
20, a-,"0 myHocabartnapra sra O6ymamu3s. Oxopumaru
Mynoxasanapaas, b{a\b)=b5{b\e")= =B(r2;13)=B(r3;14)= . .
=b{en/le)=enOoynmumn xenubd yuUKaIH.

Iynnaét kunu6, b(a,h) HU TOUMHII YYYH KOJIAUKIU
Oynui >kapaéHu 0 Ta TCHT KOJJIUK XOCUJI OYJITYHUA 1aBOM
srtupunand, 0 man ¢apkau 3HT OXUPrd KONAWMK, 1 Ba 2
COHJIApWHUHT JHT KaTTa yMyMHUH OyiyBumcu O¥ymamu.
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Mucon. b(1515;600)an TomuHT.

15151600
1200
_600] 315=r?
ar -
3151285="
285 1
2851 30=»
JJISL. 9
30/ 15-rs
30 2
0=T6
Hemaxk, b(1515;600)=15.
WkkuTaman opTHK, SbHHU aV a2 .. , an COHJIApUHHUHT

3HT KaTTa yMyMHH OVIyBUMCH Ba 3HT KMYUK YMYMHH
KappajJHCUHU TONMHII KyHHaarudya amanra OMHPHUIAIH.
b(aval)=d2 b{d2a})=d2 .. , b, <, )<, By cpna
d=b(av a2 ..., an) 6ynagun. Xyamn mynaaii K(o,,fl12)= x2
KAR a)=kv ... K "p""6yaub6, KOpav .. ,an=Kn
Oymanu.

Ouau b(a;/>) Ba K(o;/>) opacumaru GofrinaHUIIHKA Kypa-
MH3.

2-teopema. b(me)-K(a;*)=a's.

Ucb6or. M coHu n Ba 7ZCOHIapUHUHT OUPOpP yMY-
MHI Kappaiucu OymcwH. Y Xojiaa

M=axk(keK) (1)

OYynanu. byHnan akb ra OynmHAIWM meraH xyjocara Keja-

mu3. b(a,b)=d Ba a=axi; b=5b" 6ynca, b(n,; /),)=! 6yna-
.

ak b ra OynuHTraHIUTUIAH axd Xam b"d ra OYynuHU-

mu, OyHIaH 3ca @’k HUHT A ra Oy nTMHUIIN Kenud Yuka-
au. Ammo B(fl,;/>,)=! 6ynranu y4uyH x /5 ra OyauHanu.

Jlemak, k=bt=y t)teN. 2)
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(2) Hu (1) ra Kyiicak,
M=aJt 3)

xocun Oymamu. (3) kypwHUmmard xap OWp COH a Ba b
COHJIADUHHUHT YMYMHUH Kappaiucu Oynagu.
K(m;/>) Hu Tonmum yuyH /=1 ne0 oluuI CTapiiu.

Hewmax, K(a;/)) = J cku a b=K.(a\b) b(a\b).

Mamkaap

2.14. CoHHUHT OYyNyBYMIAPUHU TOIUHT:
a) 209; 6) 143; B) 2431; 1) 2717.
2.15. CoHnapHUHT YyMyMHH OYITyBYMIapWHU TOMHUHT:

a) 209 Ba 143; B) 143 Ba 2717;

0) 209 Ba 2431; r) 2431 Ba 2717.
2.16. CoHJapHUHT 3HT KaTTa YMYMHUH OYIyBUHMCHHU

TOIHUHT:

a) 40 Ba 45; c) 84,63 Ba 42;

6) 130 Ba 160; x) 72,48 Ba 36;

B) 121 Ba 143; 3) 63,130, 143 Ba 1001;

r) 31 Ba 93; u) 74, 60, 84 Ba 480;

n) 50, 75 Ba 100; k) 750, 800, 865 Ba 1431;

e) 74, 45 Ba 60; ) 143, 209, 1431 Ba 2717.
2.17. Kyi#tugaru connap ¥y3apo TyoOmu:

a) 15 Ba 95; &) 14, 16 Ba 19;

6) 144 Ba 169; x) 63, 130 Ba 800;

B) 143 Ba 144; 3) 169 Ba 1443;

r) 250 Ba 131; n) 111 Ba 121;

n) 121 Ba 143; K) n, n+1Ba 1+2 (weN);

c) 11, 12 Ba 25; n) n, n+2 Ba n1+4 (1EM)?
2.18. CoHNapHUHT 3HI KHUYUK YMYMHUH KappaJluCHHHU

TOIMHT:

a) 84, 42 Ba 21; r) 11, 12 Ba 13;

0) 70, 80 Ba 90; m) 50, 125 Ba 175;

B) 17, 51 Ba 289; c) 48, 92 Ba 75;
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2.19.

2.20.

2.21.

2.22.

2.23.

c) 10, 21 Ba 3600;
k) 18, 19 Ba 24;
3) 33, 36 Ba 48;

n) 100, 150 Ba 250;
k) 80, 240 Ba 360;
a) 34, 51 Ba 65.

CoHIIapHUHT JHT KaTTa YMYMHI OYIyBUMCHHU
Ba 9HI KMYUK YMYMHUH KappaluCHHU TONMHT (Ha-
THXXaHU KAaHOHUK KYpHUHHUIIJA E€3UHT):

a) 23, 32 Ba 15;
0) 2\ 34Ba 7;

B) 8, 132Ba 52
r) 122 15 Ba 1;

n) 72-3; 46 Ba 15;
c) 32-4; 3-6Ba 79,
c) 34 l1l2Ba 133
k) W4, 135Ba 1004

CoHJapHUHT yMyMHH OYIyBUHMCH HEUTa!

a) 18 Ba 54; nm)
0) 42 Ba 56; )

B) 96 Ba 92;c) 102 Ba 170;

r) 84 Ba 120;x)

63 Ba 72; 3) 150 Bal80;

120 Ba 96;u) 12, 18
K) 54, 90Ba 162;
26, 65 Bal30;1)

Tcurnam ajjap CUCTCMAaCHUHU CYHUHT!

b(r,)0 = 45,
.r 11

a
)':Y ;

XwucoOaHr:

to =20'

0) [K(ar,y) = 10.

a) r(t(B(K(250;500);100)));

6) B(1(100);1(B(25;5)))+1 (K(10;35));
B) K(K(r (144);51):18)-1 (42);

r) T (18-91+ 15(B(10;21))) T (142).

CoOHJapHHUHT JHT KaTTa YMyMHH OYIyBUMCHHU

TOIMHT:

a) 8104 Ba 5602;
0) 5555 Ba 11110;
B) 980 Ba 100;

r) 5345 Ba 4856;
n) 187 Ba 180;

e) 2165 Ba 3556;
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¢) 5400 Ba 8400;

x) 78999 Ba 80000;
3) 795 Ba 2585;

n) 42628 Ba 33124,
k) 71004 Ba 154452;
) 1000 Ba 999.

Ba 30;
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2.24. KydWmpmaru coHIap y3apo TyOMu:
a) 60 Ba 72; 0) 55 Ba 7l;
B) 732 Ba 648; r) 111 Ba 11 ?

2.25. B(s;/>)-K(s1;/>)=<7+(1EM, 6e N ) TcHriaukaaH ¢oii-
najiaHu0, KyHuaard COHJIAPHUHT HT KHYUK YMY-
MHI KappajduCHHU TOIMHT:
a) 821 Ba 934;m) 28 Ba 947, n) 75 Ba 1853;
0) 743 Ba907;e) 56 Ba 953; k) 23 Ba 1785;
B) 109 Ba 1005;x) 419 Ba 854; 1) 113 Ba 98¢
n) 827 Ba953;3) 887 Ba 6663; ™) 875 Ba 1346.

2.26. CoHJapHUHAT ¥3ap0 TyO dKAHIUTHHU HCOOTIAHT:
a) 911 Ba 130*177; ©6) 811 Ba 10403.

2.27. Xucobmanr: 1 (b(991;659;647+367)).

3. CongapHunr OyauHuIm Oearujaapu. MartemaTnkazaa
COHJIADHUHT OYNWHUII OENruiapu Xyja MyXUM axaMu-
sTra sra. by Oedarunap acocuja COHIApHUHT OYIyBYH-
NapuHU, OYIUHYBUYMIAPUHU TOIUIN, YIAPHUHT XOcCca-
JJapUHU YpraHUuIl MYMKUH.

HaTypal COHHUHT OepuiraH b HaTypas coHra OYJIMHHII-
OYyNIMHMACIUTHHY aHIIyTII Kepak OYJICHH. 10 HUHT Ja-
paxkaJapuH{d /i ra KOJAMKIH OYIaMus:

10=/x7|+r|; 102= " 2412 ... \ty'=bg+rn

By rearnuknapan (1)ra xyiHumb, maki aaMamTHpCak,
fl=A/)tB 2)

xocun Oymamu. By cpma

a=W 4 .?2mt+ - +o,7>B=flo+ti,r+ ... tarn

Xocun 0ynran (2) TCHTIMKAAH KYpuUHHO TypuOIHKH,
B conu b ra 6ynuHTaHma Ba pakar mry XoJjjaa a COHU A Ta
OymuHamy.
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By xynocajgan coHaapHHHT OYIWHHIN OenTHIapu HA
ToHHIMAa GoWgaTaHUIIAIH.

1. 2 ra 0yauHum Genarued. 10*(£=1,2,..../?) Hu h=2 Ta
OynmIanaH YuKajauran KoJaukiaap Honra Tedr. [lyHuHr
yayn B=Jn6¥nanu. bynnan a counune oxupeu paxamu 2
2a Koaouxcu3 Oyaunca, Oy coH 2 2a KOOOUKCU3 OyauHaou
JleTaH XyJjiocara KCJIaMus3.

2. 3 Ba 9 ra Oyamaum Oenarucu. 10 HUHT gapakana-
punu 10"=(9+1)"=9A#+ 1 kypunumuna udonanacak (Oy
cpaa A®GN), 10" napaxanapuu /?=9 (éxu h=3) ra Oynui-
JlaH 4YMKaJUTaH KOJNAWKJIAp 1 ra TCHTJIUTH Keaub duKa-
nu. ynunr yuyn B=al<zH ... +anxocun 6ymanu. by
epnan ymoy Kouma Keaubd duKanu: aeap Oepuiean a COH-
HUuHe pakanuapu tueunoucu 9 ea (3 ea) Korduxcus 6yauH-
ca, y xonoa 6y con 9 ea (3 ea) konduxcus oOyauHaou.

3. 5 ra oyimHum 6earucu. 10% (£=1,2,...,/?) mapaxa-
nap b=5 ra konnukcus Oynuaanu: r,=/',=. .. =r =0. B=ao
OynraHW y4yH ymlOy Koujaa Kelnwd YUKAIH: OXUpeu paxa-
Mu 5 ea Koaouxcus OyauHaouean CoHnap 6a (paxam uLyH-
oail connap 5 ea Konoukcus OyauHaou.

4. 4 Ba 25 ra Oyiaumaum Oearmaapu. />=4 Oynranga
10=2/?+2, 102=25/>+0, 103=250/>+0, ... J,r=2, r2=r =.
.. =rw=0 6ynmu6, B=ao+2/71 6ynagu, S5HU COHHUHT 4 Ta
OYIVHWUIIYN yYyH, YHUHT OMPI UK pakaM¥u OWJIaH YHIHUK
paKaMyd MKKHJIAHTAaHUHUHT WUTHUHIHCU 4 Ta OYIUHUIIH
3apyp Ba etapauaup. B=a0+2fl, upomanm Oymmait &3a-
MU3:

5|=tio+21/|+8f/|=B+8fli=10til+tirF 1z 0.
5=moA-2a|=(yo+t10al|)-8A=n1a0-sfl, €ku 5+8/?7,=

=«no 6ynranu yuyn B coH T/, s0 coHu 4 ra OynuHranga

Ba (hakat my XojjaruHa 4 Ta KOJAUKCU3 OyJIWHAIH.
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bynnan, oxupeu uxkuma paxamuoan mysuncan cou 4 ea
Oyaunaoueau counap ea gaxam wyHoai courap 4 ea 6yu-
HUWU Keaub Yuxaou.

Macanan, 14024 coHMHUHT OXUpTH 2 Ba 4 pakamiia-
puzaH Ty3uiaraH 24 conu 4 ra OynunHaau, nemax, 14024
COHU XaM 4 ra OyJIWHaIH.

Xynma WIyHAAW, oxupeu uKKU pakamuoau my3uieaH
con 25 e2a byrunaduean coumnap 6a gaxam ulyHOAu COHAAp
25 ea b6yaunaou.

Macanan, 1350 coHmza OXMUpPrH HUKKH pakaMHuJaH
ubopat con 50, Oy 25 ra konnukcu3 OynuHamu. /emaxk,
1350 xam 25 ra Konaukcu3 OyiauHaau. 22Ba 52 yayH OJIUH-
raH xyjnocaHu 2m 5T (mEN) coHnapu ydyH XaM yMyM-
JAMITUPUIT MYMKHH.

Arap OepwiraH COHHUHI OXHPTH m Ta paKaMHuIaH
ry3mwirad coH 2mra (5T ra) Konnukcu3 6ynauHca, 6epui-
rad coH xaMm Zmra (5T ra) KONauKCU3 OyJIMHAIH.

5. 7 ra 6ynuaum Oenrucu. buszma h=7 Ba

10=7+3, r=3;

102=7-14+2, r,=2;

103=7 142+06,>=6;

104=7-1428+4, 14=4;

1057-14285+5, 1$%=5;

106=7 142857+1, re=1.

107 na A=3=/'1 KONAUKIAp KaiiTamaH TaKpopiaHasIm-
tin. Tonunran Hatmwxkamapau (1) ra kxyiicak, y xomma
a=A-7+B ma B=mot+3y|+212+6y3+404+51$n6+307+ mut+

. . cku ko3 dunueHTIapHU 7 ra HUcOaTaH &3cCaK:

B=*/0+3s|+2sa2+(7s13-23)+(744-3514)+(Tn5-2 19+
+ ...=7(o3as+aSta,+o|0+ant...)+
+H/To+ 37, + 2a2+ a6+ 3rt7 + 2;m8 + . . L)~

-(r/3+3tid+2a5+ 19+ 3110+ 2a,, + ... )HH XOCHJ

kunamui. Oxupru udonana tio+3f/1+2flo+f/6+307+21f/st+. .
=B,, a+3adta)+3ajjt2an+. . =B, ned Oenrunacax,
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ra sra Oynamus. llyumait xunu6, B2-B,
aiimpma 7 Ta KonauKkcus OynuHCca, OepHiITaH @ COH XaMm
7 ra KOJNAUKCHU3 OYIMHUIIHN KEIUO YHUKaIH.
I-M 1 ¢ 0 1. 675056742 connHHUHT 7 ra OYIUHUII EKU
OYyNMUHMAaCIUTUHYU aHUK TaHT.

Eun m .
742 056 675
231 231 231

14+12+2 =28 0+15+6=21 12+21+5=38

38+28-21=66-21=45 conu 7 ra OynuHEMaNIH.
Hemax, Oepuiiran coH 7 ra OynumHMaiu.

6. 11 ra Oynmuaum Oenrucu. bepunran a coHga Kat-
HamaéTraH 10 HUHT JapaxajlapuHu 11 ra Oyaumpaaru
Konauk xap mouMm 10 &xm 1 Oynmamm. Jlemak, Oepurean
COHHUHZ JCYPm YpUHOa Mypear paxamiapu UueUHOUCUOAH
MoK ypunoa mypean paxamiapu UuUHOUCU atuupuieanod
xocun 6ynaouean auupma 11 ea Oyaunca, con 11 2a KoJ-
OuKCcu3 OyIuUHaou.

2-M u ¢ 0 1. 4788 conmHuHTr 1l Ta OYIMHWUIIUHU
AHUKJIAHT.

(7+8)-(4+8)=15-12=3. 3 conu 11 ra OynuaManu,
neMmak,0epuirad cCoH xaM 11 ra OynuHMaiau.

3-Mm 1 ¢ o . 3168 HuHr 11 Ta OYIMHUIINHN TEKIIH-
pHHT.

(1+8)-(3+6)=0. Jlemak, con 11 ra 6ynuHamn.

Hatuxa. Adeap B(p,q)=\ 6yaub, a conu xam p ea,
xam q ea b6yauHca, y pq ea OyauHaou.

Macanan, 6upop coH Xxam 2 ra, xam 3 ra OynuHCca, y
6 ra OynuHagu, 3 ra Ba 4 ra OynuHanurad counap 12 ra
XaM OYnmHaAW Ba X0Ka3o.

Kagumru CamapkaHa Maapacalapuja a COHHH OU-
pop b (macanaHn, 9) ra OyJuIIaH YUKAJUTaH KOOJHK &
HU 11y COHHUHT Me30HU (Ynuamu) ned ataraniap Ba yH-
JaH COHJIAp yCTUIA aMaljap TYFpu OakapuiIraHUHU TeK-
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mupumaa QGorgananrannap. Macaman, 378-4925=
=1861650 maru HaTHXa TYFPU XUCOOJIAHTAHJIUTHUHU TEK-
IUpaMus.

Meszonnap (9 ra 6ynuHum Oenrucu Oyiuya):

378 yuym: 3+7+8=18, 1+8=9;

4925 yayn: 4+9+2+5=20, 2+0=2.

Mesonnap kynaiitmacu: 9-2=18, 1+8=9;

1861650 yuyn: 1+8+6+1+6+5+0=27, 2+7=9.

Me3onnap Ba Oepwiirad cCoHNap KynmaidTMalapUHUHT
ME30HJIapU TEHT, IpHU 9=9. JlemMak, TOMUITAH KYyIanT-
Ma TYFpH.

2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

1.

Mamkaap

1 nanr 25 raga OynraH HaTypaja COHJAp Karopuua-
TH 6 Ta OYyNIWHMalWauUraH HATypaJ COHJap TYmia-
MHUHH TY3UHT.

1 nan 25 rada 6ynraH HaTypaj coHJap KaTopujaa-
riu 7 ra OYyIMHaAUTaH HATypaj COHJIAp TYNJIaMu-
HU TY3UHT.

15121, 117342, 1897524, 2134579, 31445698 con-
Jlapu opaculiaH 6 Ta OYJIMHAAWTAH HATypajd COH-
Jap TYNJaMUHU TY3UHT.

NxkuTa K€TMa-KET TOK COHJTApHUHT WUTUHAUCHU
4 ra OYIMHWIIWHU HUCOOTIIAHT.

1234xy conm 8 ra Ba 9 ra 6ynuHCA, X Bay pakam-

JapHU TOUIHHT.
13 ra OyavHWUI OENTHCHHU YUKAPHHT.

2-§. Panmonaa conjap

Byryn connap. Opamii kacpaap. Hon conunu

TypaJl COHJap Tyminamura Kuputub, OyTyH mawuguiimac
counap myniamu ne0 aTtajagurad SIHTHM COHJH TYIJIaM
XOCHJ KMJIaMu3 Ba Oy KeHraitupunaran tyniaaMau No={0,
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1, 2,3, ...,n ..} opKamu "1 1(@U'-Jg1riua e
Ooenrmnarimus. Karra coH- -3-2-10 1

HU KHYUK COHJAH alu- 7

pHII MYMKHH OYIHIIH /-DALM

yuyH No cOHJap TYIJIaMUHU SIHTU COHJIap KUPUTHUIL HYIu
OWiaH sHajxa KeHraWTUPUII 3apyp.

Tyfpu un3ukHu onuO, ynaa iyHanum, 0 GomaaHFuy
HyKTa Ba Macmtad OupnauruHu onamu3 (7-pacm). bomr-
nmanrud Hyktara 0 COHMHU MoC Kysmu3. bommanrug
HYKI'aJaH YHT TOMOHIa OWp, UKKH, Y4 Ba X.K. MacimTad
Oupnuru mMacodaga xolgamran HykKrajgapra 1,2, 3, ...
HaTypalx COHJapHH MOC KYyAMH3, OONUIAHFUY HYKTaJaH
yanm TOMOHJIa Oup, MKKH, Y4 Ba X. K. Oupauk macodana
JKOWIamraH HyKTajapra —, —2, —3, . . . CHMBOJJapu
OnnaH OenTruiaHAIWTaH SHTH COHJApPHHU MOC KYSIMH3.

By counap 6ymyn manguii connap ne6 aramagu. CoH-
nmap OenruiaHraH Oy TYFpH YM3UK COH YKu Ned aTamami.
VKHMHT cTpenka GuiaH KypcaTHIraH HYHAIMIIH MycC-
bam uynaruw, OyHra KapaMma-Kapiiyd AYHaIHII 3Ca MAH-
uti tynaruw ned atananu. Hatypanm coHmap COH yKuaa
OomuraHFfUY HYKTagaH MycOar HyHanumga KyWumamu,
MYHUHT YYYH ynap mycoam 6ymywn coHmap ned aramanu.

byryn mandwuiimac conmap tyniamu OuinaH OyTyH
MaHQHUH COHNAp TYMIAMUHUHT OMpIalIMacH SHTH COH-
U TYIUIAaMHH XOCWJI KHJIamu, Oy TYmimam Oymyu coHiap
TYynnamu ne6 atamaau Ba Z cMMBOJIM OuiaH OenruiaHa-
I:

Z={- ... -4,-3,-2,-1,0,1,2,3,4, ..

a Ba @ COHJIAp Kapama-kapuiu COHiap ned aTanaiu.
Con ykuma Oy coHapra MoC KelaauTaH HyKI'amxap HOJ-
ra HucOaTaH CUMMETPHK Xoinamanu (8-pacm).

Vnuam Hatuxacu 6y-

TYH COHNapjaa, YHiAu €km — *% 4 Fo--
oaaui kacpiapaa udonaa- -a Jd a
nmaHagu. Arap MHKIOP 8-pacm.
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Kapama-Kapumu (Ycum-kamaiium, WKopUra-Kyiura,
¢doiina-3apap, HCCHK-COBYKBa X0Ka30) MabHOra XaMm 3ra
0yiaca, yHUHT KHMaT/JapH oJIMTa MOC paBHIIa MYcC-
0aTauk («+») éxkum MaHPUAINK («-») HIIOpacu Kyiimaa-
am: x=-8, y=8, =+5°.

— udoaa oxauii kacp n1ed aranaau, Oynaa meZ, A?eN.
n
Arap” 6a™ kacpaap y4yyH pn=mqg mapTH O0askapuJ-

o o p _m
ca, y xoja Oy ogauii Kacpjaap meHe ieiimjaaam Ba- = —

KypUHHIINAA €3UIa0H.
Oaauii kacpaap yuyyH Kyiuaaru xoccajap YpuHJIHAUP:

1. Xap KaHpail Kacp y3-y3ura TeHr: . YYHKH
ab=ba.
2. Arap”® = 6yaca, y xoaga”® =" 0yaanu.

3. Arapz =a4 6)“7.11146&4 =- QyJaca,y xo.lmao’\ =- oymaau.

n
4. Arap” KacpHUHI cypaT Bamaxpaxu /4 * (coHra

KynaiTupuica éku 0yaMHca, YHMHI KHIIMaTH y3rapmaii-
-m .. \'m

AU, Abun: - =2 =P'qg-m =q- p-m exn-=2""
q qun q q.m

oymanm.

KynaiiTMacu Oupra TeHr OyJran conjgap ysapo mec-

- m n ”
Kapu conaap ned araaagu. Byirap— Ba— KypuMHHIIHJA-
n m

T4 COHJIAPAMP.
bup Heua kacpHu yMyMHU#i Maxpara KeJTUpHUIl Ae0,
0y KacpJIapHUHI KHIMATJapuHU Y3rapTupMaciaH yJjap-
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HU OHMp XWJI Maxpaxra oiau0 KenyBuHM .adMamlTHPHUIIra

alTUIaIN.

a C 2 2 29
7 Ba- KacpJapHW KYIIHWI, aUUPHUII, KyNauTUPHUII
o a

Ba OYWI amMaiutapu KyWHIard TEHTIuKIap OujaaH aHHUK-
JJaHaJIH:
a+c ad+hc a c_ac a c _ad

b d bd ' b d bd”’ bd be

Hartypan con Ounan mycOaT onauii KacpHHUHT iH-
TUHJIUCHHH «+» HImopacu3 €3 Kadyn KuinuHraH. Ma-
cajas,

45+ 1=45~, 58y =58+ 1 Ba xoxa3o.

Mamkaap

2.34. Amannapau Oa’kapwHT:

8 16 17 13 8 19
45+ 45" ©) Ti+36° ) ysoisto
17 7 32 17 12 I,
48 48" ©Z 15 148’ 121 144
17 18 5 7 9 15
35° *) 17 18° M) 113 '101 °
18 59 37 9 19 15
69 + 69 ° 3) 113 "131° H)%w’
1112 338 1 9 121 11
D 5o 1500 M oisie1s3 0) 49 .7

2.35. UbonaHUHT KUMMATUHU TOIUHT.

a(xsi-ziHsl‘%7)'|'(10| -si):
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P36 12 ] {4+ —1Q-— —
0) 736, ]# EV I TR BT

-35;

r) 56-- ii+212|+ 2711- ,5A -1211
7 21 6 14 30 T' 12 20

.4 3 32 1
D5TEEy 88
. | =
R N TS & R vIRIL P b
28 7
3) —%Zj-; W) 22 Ji;
15:4:
17 9 9

k)1 bl . g!l.Ml-1 1 -31
’) 32 ’ﬂ} 16 64' 35" 2

2.36.a) 2:1+1:2+11:6+6:1;
6)61.8-3f.51+2f.4";
B) 2-%48-31:—+5—:—;
2 8 18 12 36

)713—11+161 1-+19——
4 25
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237.a) BU 2| +52+47)°24

6) 157+ 187~

B) 1,2-"+,—3-"2-1:f2 —2- —;
?112 3 6 3sM 2 5 9T

8 4 12 6 94 12 3

6)ﬂ86——3—— 4—-866Rfﬂt——24jh

E

B) H—e—+5-:—): f8- +3-|;
'3 4 Tor s i

r)2-:0 —+t1—-1 —
5 15 14 73

121.32-41.41
239.a) 5 4 1 8.
M2:44
377

281 :131 +61 :-

16 4

22 :1 +241
8 4 9

B) 4
74-1751:24
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2. Vumm xacpmap. Arap ommuii KaCPHHHT Maxpaxu
10 HUHT OMpOp HaTypasl KYypcaTKWUIU Japa)kacura TEHT
Oynca, y xoina OyHAal Kacp YHAu Kacp NeHuianu.

1 2 11 125
Macanan, —,—,— Ba XO0Ka30 Kacpiap YHJIHU

Kacpnapamp. YHIN KacpiapHH Maxpaxcus E3uIm Kaby
KWJIUHTaH. Macanad, IOKOpUIaru KacpiapHU MOC pa-
pumpga 0,1; 0,2; 0,11; 0,125 xkypurumga E3um MYMKHH.
bynnait yHnIu Kacplap uexkiu ymu xacpiapaup.

Arap”- Kuckapmac kKacpHuMe MaxpaxuHu 2T .5" (m,
«eN () kypuHHIIAa TacBUpJAll MyMKUH Oyica, y xoiaa

Oy Kacp YeKJM YHJIW Kacpra aiinaHanu.
Macaimas,



Arap” KucKapMmac Kacp MaxpaxuHu2'r-S” (m, /7EN0)

KYpUHHIIIAa TaCBUpJALl MyMKHH OyimMaca, y Xonnaz Kacp

YeKJIM YHIHM Kacpra anJaHMauju. MacanaHﬁ, 7—,5 —

35
Ba — KacCpJIapHHU YEKJIU YHIU Kacpiaap KypUHHIIHJA

&3nm MyMKwH dMac. Onamii KacpHHM YHIW Kacpra au-
JAHTUPUII KACPHHUHT CypaTHHU YHUHT Maxpaxkura Oyiuin
OmnaH xaMm OakapuiIWIMU MyMKWH. byHman kemu® 4m-
Kaauku, arap a m b nap ¥y3apo TyO Oynca, ] HU 7 Ta
Oymum xapa€Hu b COHHU 2 meS" KYPUHUIIIA TACBUPIAII
MYMKHUH OYynraH XoJJarvuHa 4eKIUIup.

Tabpud .— kypunuwuoa é3um MymKuHn Oyrean xap

n
Kauoatl coH payuoHanl cor 0ed® amanaou, OyHIa meZ Ba
neM Paunuwonan connap tyniamuHu Q OumaH Oenru-
naiimus: Q=fal a= — meZ, "¢ N}. Paumonan coumap
n

TymiamMu O6apua OyTyH Ba Kacp COHJIapAaH TalIKWI TOT-
rad 0ynu0, yau mManduii panumonan corninapHuHr O , da-
KaT 0 AaH ubopar Oup 3neMeHTIH {0 }Ba MycOaT pamuo-

Hall COHJapHUHT  TYHJIaMmiuapu Oupiammacu (HUTUH-
OMCH) KYpUHHUIIAA TaCBUpJIAll MYMKHH:

Q=Q_U{0j;UQ+

Xap KaHJal paunuMoOHal COHHU YEKCHU3 YHIM Kacp

\4 w m .
KYPUHUIINAAA C3UII MYMKHH.— COHHHHU IIYHAAU €3UII
n

Y4yH /1 HU 1 Ta «Oypuaknu» Oyiaum kepak. Macanan, 1
Hu 3 ra O6ymu6, 0,333. . . 3 .. . 4eKcU3 YHIU KacpHHU

xocun kuiamui. emax, ~=0,333..3... Iy kabu
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1=10,333..3... Iy xabu <= 0,14857142857... Ba

= 0,1777...0ymumura UIoHY XOCHJI KUJIaMH3.

By MmucomnnapuuHr xap oupuzna, oupop xoigan 6ou-
nab, Ompop pakaMu €KW pakaMyiapd MabiIyM Oup Tap-
THOMa TaKpoOpJaHaIuIraH YeKCH3 YHIU Kacp XOCHJI Oy;IIH.

Arap yekcu3 yHIH KacpHHHT OHUpop >koWnmaH Oor-
nab, Oupop pakam €KW pakamiap TYpyXH MabiIyMmM OuUp
TapTHOaa YEKCH3 TaKpopiaHca, OyHAal yHIH Kacp 0as-
puil yuau kacp nevdunanu. TakpopilaHyBUM pakam €EKHU
pakamiap TYpyXH Iy KaCpHHHT daspu nebd aTamanmw.

Onatna, naBpuil yHJIM KaCPHUHT JaBpU KaBC WYHra
ONMHTAaH Xojija Oup mMapta &€3mmagu: 0,666...=0,(6),
0,131131131131...=0,(131), 0,1777...7...=0,1(7).

Ilyrgail kunub, Xap KaHmaih oAAWM Kacp Ba HeMak,
Xap KaHjJai panuoHan COH O0aspuil yHiu Kacp OuiaH
udomamanag.

Mamkuaap
NdonaHuHr KHHMATUHU TOIUHT.

2.40. a) 4,735:0,5+14,95:1,3-2,121:0,7;
0) 589,72:16-18,305:7+0,0567:4;
B) 3,006-0,3417:34-0,875:125;
r) 22,5:3,75+208,45-2,5:0,004.

2.41. a) (0,1955+0,187):0,085;

6) 15,76267:(100,6+42697);

B) (86,9+667,6):(37,1+ 13,2);

r) (9,09-900252) (25,007-12,507).
2.42. a) (0,008+0,992) (5 0,6-1,4);

6) (0,93+0,07) (0,93-0,805);

B) (50000-1397,3):(20,4+33,603);

r) (2779,6+8024):(1,98+2,02).
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2 43 4,06 <0,0058 + 3,3044895 - (0,7584 :2,37 + 0,0003 : 8)
0,03625 +80 - 2,43

2,045 0,033 + 10.518395 - 0.464774 : 0,0562 .
6) 0,00309 : 0,0001 - 5,188

57,24 +3,55 + 430,728 . 127,18 +4,35 + 14,067
B) 2,7-1,88 - 1,336 18 +2,1492 : 3,582
) 52 "6:(04-02) + (34,06-33,81)-4 g
r : .
25408+ 12) 648 : (28,57 - 25,15)]
2.44. Opouii xacp MaxpaxuHU TyO KymalTyBuuiapra
QXpaTHIl OWJIaH YHU VHIM Kacpra aiIaHTHPHHT.
1.1.1.31, 5 7 23 6 9 7 3 31
2°574°4°8°16°25°25°125 40* 80’ 200" 500

2.45. Opauii KacpHU YHUHT CYpaTHHHU Maxpaxura
Oynum épramupa KacpHHM YHJIM Kacpra alyaH-
THPHUHT:

x 9 18 11 39 30 6 . 3 . 192 177
157252 28 65 75 48 48 575 1500

-8 25 47 263 312 . 711 .2541 n7359 . 23
0 573d735 250 3125 “ 1833 752000 ~4 5000 = 25000

3. Jdapuii YHIM KacpJaapHU OAAMi KacpJjapra aijiaH-
Tupuml. Yexcus yunu paBpuii kacpmapuu 10, 100, 1000
Ba X. K. JJapra KynalTUpUII aMaJIMHU YEKJIM YHIHU Kacp-
Japaard Kabu BCPTYJIHU KYYUPHIN OMIaH OakapwIl MyM-
kuH. bynnan ¢oigananub, xap KaHJal HaBpU KacpHH
ONIMUHI Kacpra alJaHTUPUII MYMKHH.

Macanan, x=0,(348)=0,348348348 . . . naBpuii Kacp-
HU OAJUM Kacpra aWnaHTupaiauk. [JaBp yd4 pakamiau
OYJNraHJWUTH yYyH KacpHHU 1000 Ta KymakTHpamMu3:
1000x=348,348348 . . . =348+x. bynnan 999x=348 €xux

348 116



0,00(348) yunm kacp sca 0,(348) man 100 mapTta Ku-
348
ynk, myHra kypa 0,00(348)="" oOymagu. 0,96(348)

kacpHu 3ca 0,96+0,00(348) wuruaaM KYypuHATIHAA €3NI
MYMKHH, y XOJJa:

96 348 96999 + 348  960QQ + 348 - 96 96348 - 96
100 99900 ~ 99900 ~ 99900 99900

JaBpuil yHIM KacpjJapHHM OAAUN Kacpjapra aliiaH-
TUPUIIHUHT YMYMHUH KOMAACHUHH TabpupIaiMus.

Cogp 0aspuii kacp wyHoaii 000Ul Kacpea MeHeKu, YHUHE
cypamu 0aepoau, maxpasxcu 3ca 0aspoda Heumo paKam
oynca, wynua mapma maxpopianaouean 9 pakamu ouian
ugooananaouean conoan ubopam.

Macanan, 0,5)=-; 0,45 =—.

Apanaw Oaepuii xacp wiynoat 000ull Kacpea meHaKu,
VHUHZ CYypamu UKKUHYU Oaspeava mypeaw coH ounan Ou-
punuu oaspeava Oyiean COH AUUPMACUOAH, MAXPAICU ICA
daspoa Heumo pakam 0yica, ulyHua mMapma maxpOopidH-
ean 9 pakamu eéa Oynune oxupuea epeyn ounan OupunHyu
0aep opacuoa Heumo paxam Oyaca, wyH4a mapma é3uniean
Hoap Ounan ughodaranaduean COHOAH ubopam.

345-3 342 171
Macainasx, J(T),3(45)=- A .

Mamkaap

2.46. Kyliuparu connap Oepuiras:
I. 1. 1. L. L =+. I 12— -« — —
3’ 40 67 120 327 21" 54° 90 50 67 45 217
a) Ueknu YHJIM Kacpra aiiaHaiuraH coHap TYm-
JIAMHUHH TY3UHT;
0) Uekcus yHnu kacpra aiijaHagurad COHJIap TYI-
JJaMUHU TY3UHT.



2.47. Ky#iunaru coHnapHU JaBpUN YHIM Kacp KypH-
HUIuaa E3UHT:

7 m 8 15 7 5 4
8% 26° 243> 43°16° 25° 390 43> A

2.48. JlaBpuii YHIM KacpHH ONAMNA Kacpra alIaHTH-

pUHT:

a) 0,(3); o 13,0(48); 3) 2,(123);

0) 0,3(2); e) 0,(4); n) 2,333(45);

B) 0,71(23); &) 0,(45); K) 41,8519(504);
r) 11,(75); x) 3,1(44); 1) 35,73(4845).

2.49. UponaHUHT KUHUMATUHHU TOIUHT:

q 0,8333..-0,4(6) 1,125+ 1,75-0,41(6)
a) is ' 0"9 ;
6

- +2,708333..) 12,5
8 J 1

6)7 (1,3+0,7(6)+0 (36)}10 i
3TOTOT0G O

L)

(2— - —) 1 137 +3— -0,(26)

B) A 45 15- 9 65— 0,5;
(18,5-13,777...)-"

- +0,8(5)--
4 2

9 :(0,9(23)-0,7(9)) 43

3-§. XakKuKHi COHJIAp Ba yJap ycTHAa amMaJjliap

1. Uppanuonan coniap. Kmckapmac kacp makjauaa
udoganad Oyamaliauran conjap, AbHU UPPAYUOHAL COH-
Jap xam ydpaiiau.
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1-Mmucon Tomonu 1ra Tenr Gynran

KBaJAPaTHUHT d AWMaroHaiud Xe4 KaHJail pa-

I nwonan con Oumiam wdomamTaHMACIUTHHHU
nCcOOT KUIaMu3 (8-a paem).

8-a paem. Ucb6or. Iudarop TeopcMacura MyBo-
¢uk cP =12 +12=2. luaronanHu m/n KuckapMmac Kacp
KYypUHHIIUa €3I MyMKHH, 1e0 Qapa3 Kunaimnuk. Y
xonna {m/n)2= 2 €&ku m2=2n2 byHra kypa /u-xy®dT COH,
m=2k. Wynunraex, (2x)2=2n2 éxu 2x=n, SSbHU N XaM
Ky(]T cCOH. m/n KaepHUHT cypar Ba MaxpaXku 2 ra Kucka-
pmokaa, Oy sca KunuHraH ¢apasra 3ua. Jemak, d HUHT

Y3YHJIUTH, SbHU V2 COHHM palMOHaJ COH >Mac.

2-MHUCOI 0.101001000100001000001.... COHH UP-
panuoHan COH 3KaHWHHU ucOornanr. (bupurdyu OupaaH
KeWnH OUTTa HOJ, UKKUHYM OUpJaH KEWHMH MKKUTa HOJ
Ba X0Ka3o0).

Ucbor. bepunranm xacp naBpuii Ba yHUHT AaBpPH 71
Ta pakamaaH ubopar ned dhapas3 kunanauk (reckapu da-
pa3). 2n+1 wHum 1 HEU TaHmanimui. By Oupnan keiuH
2/2+1 Ta KeTMa-KeT HoJuIap Kelamu:

Iy yprana typran 0 Hu KapaiiMus. by Hox 6upop maBp-
HuHT ¢ Oomuaa, €KW wuyuaa, KU oXupuaa kemagu. by
XOJUIApHHUHT XaMMacujaa Oy maBp axpaTWiITaH HOJIap-
JlaH Ty3WJITaH «KecMawnja Tyna xkovnamanu. emak, n1aBp
dbakat HoJIapAaH Ty3uiradH. byHmal OYnumu 3ca COH-
HUHT Ty3UIuIIura 3ui. Jlemak, kunuarad ¢apas3 HOTYF-
pu.

bapua panmuonan Ba mppamuoHan COHJap OUpTaIuK-
Ia XaKukut couiap Neuunaai.

Xakukui coHnap tymiaamu R opkanum OenrmmaHanu.
MaHnduii Ba MycOaT XaKuKHH COHJIAp TYIJIaMIapHHUA MOC
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paBumpaa R , Rt map 6unan 6enrmnab, R=R_U{0}URSf
TEHTJHMKKa 3ra O0ynaMmus.

COHITapHUHT WIAN3 UIIOPACU OPKAIu E3UIHUINHN ylap-
HUHT KaTTAIUTHHHU aHUK OWiumra erapiau smac. Maca-

nmaH, Xxucobmammnapcus V2 Ba V5 nmapaaH kaiicm Oupu-

HUHT KaTTaJUTruHU aitum KuiiuH. by xonmma V5=

=1,442..., 5=3,141... xabu Odaspuii 6yimazan yexKcus yHiu
Kacp KYypuHHIIAAru €3yB OWIAMHIMK KUPHUTAAH, JIEKUH
xucobnamnapau KuuHnamtupagu. llynra xypa uppa-
LMOHAJ COHHHU yHTa SKMH palMoOHaJ COH OpKaJlIu Tak-
pubnit ndomanamra xapakat KuluHagu. UyHOHUH:

1) @ UppalroHall COHHU YHIOAH KHYHUK ¢, (Kyiu ue-
rapa) Ba yHJIaH Katta a2 (l0KOpH Yerapa) paldoHana COH-
nap opkanmu 14,< a< aqZxypuHumga €3um. by xomnga By-
JKyJra KejlajauraH Xato e < laH ommanau. Maca-
nmaH, -1,41 <V2<1,42, s < [1,42-1,41 | =0,01.

2) baw3aH a yuyH a=(a7+al)/2 ypra KHUHMaTHU ona-
auinap,a=a. S"pTa Kuiimatnaru abconrom xamoba< (12—
—a,)/2, uppanuoHal coH 3caa~a=+/la kypunumga é3u-
nmagu. Macanas,

J =MI1IM1= 1415, 1 M 2-id1 = 0,005.

IDynra xypa V2 = 1,415 +0,005. CoHHu sSxauTiamjgaH
BYXyIra KelaguraH XaKMKUi XaTo KOJIAUpuUiIaéTraH pa-
KaM xoHacu | Oupnurugan ommaiinu. V2 =1,42 takpu-
ouii con xarocu £=1,4142..-1,42=-0,0057=—0,6-10%2
14K V2 < 142 6ynraaugan V2 wuar (1,41; 1,42)
JlaH OJIMHAJAWTaH KUHMaTlapu TYNJIaMU ue2apaiaHeau-
nup. Uy xkabu y3ynnuru Cra TeHT OynraH aiinaHa w4u-
ra 4yu3miTraH 0apya KaBapHK J-KYynOypUakIapHUHT p—pn
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nepumetpiapu C gaH KUYUK, SbHU ?={p\p=pn /7=3 4.5,
p<C) Tyminam derapajlaHTaH Ba COH KypHWHHIIIa Oe-
puIanm.

3-Mucoad s coHu karramu éxuia/I'o mnu?

Eunm. Macana s1=3,14159... Ba-Jlo =3,16227...

COHJIApMHUHT MOC XOHaJapu pakaMmiapuHu (YHIU SIKHH-
JallMIIJIapUHKM) TaKKOCHall OpKaiu Xajn Oynmamu.Yiap-
HUHT OYTYH KHCMJIapU Ba YHIAaH OWpiap XOHACH paKaM-
napu OWp XU, JTE€KWUH 0,01 Jap XOHACH pPaKaMH aH

karra. Jlemak, n< VIO .

4-MUCOIJ.JI2+75 —wuppauuoHaJ COH dKaHIH-
TUHH UCOOTIIAHT.

Ucbor: V2+V5 panmonan con ned dpapa3 KHIAWIUK,
aspHU V2 +V5=1,/EQVS5=r- V2 ==5=2]- 2mm2r+2=>

rz- 3
3=12-21021" 12- 3=20/21=]] :—2— e Q;JICKHH
2

V2 E <2. 3ugnuk xocun 0ynau. ®apa3 HOTYFpH.

Hemak, V2 +>/5 uppanuoHan CoH.

W
MamkJap

2.50. Ky#iunaru coHJIapHUHT HppallMOHAN COH dKaHHU-
HU UCOOT KHMJIMHT:

a) 73; 6) V5;8) n/7;r) n/7+na/3; n) V7,
e)™4; x) VTI.

2.51. 5I'=2 TEHTIUKHH KAaHOATJIAHTUPYBYH X€U KaHIal
2 pammoHall COHM MAaBXYyJ dMAaCIHTHHU HCOOT
KMJIMHT.
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2.52. Arap 6upop a OyTyH coH OomKa Xed KaHmai Oy-
TYH COHHHUHT KBaJpaTH OynMaca, y Xed KaHmau
pamuoHaNl COHHHWHT KBaJpaTH OYI0IMacIUTHHHU
ncOOT KHUIIMHT.

2.53. a) s Ba AcCoHlIap pallMOHal COHJap;

0) a Ba b coHap uppanuoHal COHJAp;

B) a paluMoHajJ COH, b mppauuoHan coH Oyica,
a+b Ba a b COHIAapHUHT palMOHall CbCH HppaLu-
OHAaJl DKAHIWTH XaKuJa HUMa JeWUIl MYyMKHH?

2.54. a) Arap p, ¢ —OyTyH conmapu y'iyn p+aJl=5h
oyica, p=¢=0Q OYIUIIMHU HCOOTJIAHT.
0) Arap p, ¢ — OyTyH coHlapu ydyH p29q2=6q
oynca, p~g~O OYIMIIMHU HCOOTJIAHT.
B) Arap p, ¢ — OyTyH cOHIapu y4yH p2-4q2=4pq
Oynca, p=g-0 OYynumIMHEN UCOOTIAHT.
r) u, b, ¢ panmonan counapu yuyyHn a +/1/2 +
ft'V4=0 6¥ynca, a=b=c=0 6yaumunu ucboT-
JIJaHT.

2.55. a, p nap uppaluMoHald COHJIAp, 2 3Ca paluoHal

coH Oyncuu. Kylinnaru coHJIapHUHT Kaliculiapu
panuoHal COH OYnMM0 KOJMHWITH MyMKHH:

a) a+P) 6) a +2| B) Va;r) Vri

n) a/s; e) Ja +e x) +V77?
2.56. YOy COHJApHHUHT palMOHal COH 3MAaCJIUTHHHU
HCcOOT KHUJIUHT:

a) 0,81881888188881... ;
6)-3,57557755577755557777....

2, Conu TymjamJjiapHu a:kKpaTtyBuu coH. X Ba KcoH-
nu TYHaamiaap Oym OyiaMacwH. Arap X HHHT VX 3Jc-
MEHTH YHUHT Vy 3JICMCHTHUJaH KHYUK O¥ica, Y Tymiam
X tynnamaad YHraa xkodmamran Oymaau, OyHna V -ux-
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9-pacm.
THCpHilIuK Ocarucu. Arap |/xE X Ba AJJICMCHT-

Jap yuyH x<c<y TCHICH3JHUIH 0aKapujca, ¢ COHH LIy
TYIUIAMJIApPHU  aXxcpamysuu cnu Aeimiaau. By xoapa Y
TynmjaMm cAaH yHraa soiaamanu. Macanan, *={3;?} Ha
Y={9;12} TynaamaapHu c¢=8 coHu axparaim Ba Oynaa Y
TyIJIaM C HUHI YHI TOMOH M3, X 3€a ¢ HUHI Yal TOMO-
HUJA xoimamaau. Arap Y rynaam X tynjaamaad yHraa
sKoiiamea, 0y TyIUIaMJIADHHM a:KPaTyBYM KamMujaa OMTTa
COH MaBXKyl OyJiaau.

Teopewma. Homypan connap myniamuoa bepuieau
Y={ ¥} mynaram X={xn)mynjiaMdaH yneoda XHCOUNAUL2AH,
avuu x<yn oyacun. X ea Y napuu ascpamysuu ¢haxam
oumma ¢ coHu Magxucyod OyauwY YuyH YN -Xn auupmanrap
xap Kanua Kuuuk Oyna onaoueau, svhu X ea Y nap oup-
Oupnapuea xap KanH4a AKuH JHCOUIAWa 0oaa0ucan Oyauuu
3apyp eéa emapiu.

Mcoor. TcopemanuHr mapTu 6axapuica-aga, X Ba
YinapHu axkpaTyBYd MKKHTAa ¢ Ba d palHOHAaJ COH MaB-
Kyn, 1e6 ¢apa3 Kuuaaiiiuk, oynna c<d 6yacun. A={xnl\
M{x(} ymymuii kecmanapHuHr xap oupuga xam X, xam Y
HUHT HyKTajgapu oopauruaan [c;¢/]JCHU oyaaxu (9-pacm).
Hartuxana \d-c\<\yrxj Gynaanm Ba yr-xnaiimpmagnap xap
KaH4Ya KUYUK Oymoamaiiau. Duam X Ba YjaapHu axkpa-
TyBuH (pakaT OMTTA C COHM MAaBXKyld, AeHJanK. /<c<e Ba
HXTHEPUl KHYUK € COHH Y4YH e-f<e OyJicHH.

By xouga |flc\ keemana xeu 6yamaca ourra xEX HyH-
Ta OyJIMIIN Kepak. Akc XoJsga/xam X Ba YaapHH axpa-
TyBuM 0Yaud koaaau. Illly xadm [c;c] na xam xcu 6yama-
ca ouTTay0 YHYKTa OyJaau. AKC X0J1/1a ¢ COHM xaM X Ba
Yaapuu axparyBuu Oynagu. Hlynnaii kuau6, [fe/ na
xaM X ra, xam Yra Kapauuim HyKTajap MaBxyld. JlekuH
0y KCCMAaHMHI Y3yHJHMIM ¢ JaH Ku4duk. Jlemak, dakart
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OUTTa aXXpaTyB4M COH MaBXyJ Oyica! mHa X Ba y HyKTa-
Japra sra OynraH Ba Xap KaH4a KWYHUK y3YHJIUKIArud
KccMajap Mapxyn Oyianm.

1-w™mucoa(3;5 sa (7;9) opajinigiap (5;7) opa-
JUKKa Kapamuiu UXTUEPUH coH Ounan axpanagu. (3;5)
Ba (7;9) opanuKIapHUHT HyKTaJapudaH Ty3WJraH UXTHU-
epuil opanukK y3yHIHuTH (5;7) OpanuKy3yHIUTHIAH, SbHU
7-5=2 nmaH KHYUK OYiIonMaiiau.

2-Mucoin [2;5] Ba [5;8] kecmanap dakat 5 coHun
OuiaH axkpajaau, YyHKH UXTHEPUU n HATypal COH YYyH

5 g 5 +-n OpaJMK y3yHJIUTH 2/n Ta TEHT. n HUHT eTap-

Jadda KaTTa KuiMmatiapuna Oy y3yHIUK Xap KaH4ya KH-
9uK OyJamu.

MamkJaap

2.57. Tyunmamnap xydTIapuHH aXpaTyB4u Oapda COH-
JapHU TOUUHT:
a) X={«*5 COHUHHHT KaMH OUWJIaH YHIIH SKUH-

mamumiaapu »},Y={« V? COHUHUHT OPTHUFU OU-

JMaH YHIU SKUHIAMUIIIApH» };
0) X= {«72 COHUHHMHT KaMH OWJAH YHJIU SIKHH-

namunniapuy },Y={«.Js COHUHHUHT OPTUTH OWIaH

VHIW S KUHIAMIHAILIAPHY };

B) /V={«R paamyenu ailinaHara WYKH YHU3HJITAH
KaBapuK KynOypuakiap HepUMETpIapu»},
Y={«llly aiimamara TamKh YHU3UITAaH KaBapuK
KynOypuakyiap mepuMeTpiapu» };

r) /V={« K/? paguycnu aiinaHara W9YKH YHU3UITAH
KaBapuK KynOypdyakjap mnepuMmerpiapu»}, Y=
={«KJl pangmycnu aiinaHara TamlKH YHU3UJITaH
KaBapuK KynOypdakiiap MmepuMeTpiiapu»};
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) X={3-\/n V76/V}, Y={3+ 1/Z7 |WE/V};
e) X={5-10/n \neN), Y={6+10//7 |A yV.

3. Xakukuii coHNap ycruaa apudpMeTHK amaiiap. V2

COHMHUHT 10 1 Tada kamu (KyHu uerapa) Ba OPTHUTH
(roxopu 4derapa) OWJIaH OJIMHTaH OUP Heda SKUHJIAIIHII -

JapuHu Kysatadnuk: 1,4<>/2<1,5, 1,41<V2 <142,

1,414<n/2 <1,415. Kamu OusiaH OJIMHTAH YHIU SKUHJIA-
MIUILIAP YCYBYM, OPTHIH OWJIaH OJIMHTaHJapHU 3ca Ka-
MalOBYU KeTMa-KCTIHK TAIIKHI ATMOKJA. YHUHT Xal-
JapujaH ubopaT UKKH TYUIaMHU SATOHA V2 COHHU axpa-

M0 Typanu. ApudMeTHK amanigap HH Oakapum Ba
TONWITAaH HaTH)XaJapHHu OaxoJiamga COHIApHUHT Oy Xy-
CyCUATH 3bTHOOpra OJUHAAH.

Arap A, B Ba X0Kka3o comHnap a<A<an' xabm  KypH-

Huma ocpuii'ad Oysca, yaap yCTUIa aMaJUTapHU OaKapHIil-
Ja TEHTCU3IUKIApHUHT MablIyM XoccaiapuaaH (oiliaana-
Hamwu3, OyHaa anBa a/nap A uuHr 10srada kamu Ba op-
rury OWJIaH OJNIMHTaH YHIW SIKMUHJIamumiaapu, ns N. Harmxka
xn<X<xn' KylIr€HICU3JIHUK €K X=x + AX, €k X Kypu-
HUIIJA c3Wiagu. By c3yBlIapHHHT OMpHAaH UKKWUHYUCHUTA
YTUII MYMKHHJIUTHHA OminamMu3. Xycyca,x<X<xn' Oyinda

X HuHr x = "4~ ¥praya (TakpuOwuii) KulMaTH Ba YHHUHT

Av=—  ucrapaBwii (3HT KaTra)aOCOJIOT XaTOCHHU XHCOO-

Jam opkanu X=x + Axra yTum Ba akcuH4a, X =x £/]x 6yitnua
X-AX<JL<1H-AX KYIIICHICU3JHMKKA YTUII MyMKHH. X ~ X
c3yllXa X HUHT KaHIail aHuKMUKIa OCpHITAaHIUT Ha3zapra
onuHagu. Macaias, 3,14 conu 3,14<n<3,15, 51=3,145
+ 0,005 kypunumpaa es3unumu myMmkuH. LlyHu scna 'iy-
TUII KEPaKKW.TAaKpHOWI COH Kyim uerapa KuiimaTu ¢axat
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KaMH OWJIaH, IOKOpPH dYerapa KHHMaTH 3ca (pakaT OpTHUTH
OwiaH SAXJTUTIAHUIIH MYMKHH.
1) Ky mu o

an < (2 <an .H" ah
bn</? <bm &xu KuCKapok  Fm Bn

x <X <x' X X'

bynpa x=a+b+... ,x'=a’+b'+...

/TBa/"connapununra+/? uubvnducuntfb, ynapHuHT KaMu
OnylaH OJIMHTaH KeTMa-KeT ycyBuwm /7 Ba/? (/?e/V) sxuHna-
NIUILTAPH WHFUHIUIAPU A TYTUIAMU BA OPTHT OWIaH OJUH-
raH a'nm Ba b'n KeTMa-KeT KaMaloBUYW YHJIM SIKMHJIAIIHIIIIA-
PUHHHT WHUTHHIUIapu B Tynnamunm axparysuu ji+/? coH-
ra aiitunaau: a +/> <a+ B <a' +b' . 2-0ann (kuckaua 6.)
TcopeMacura kypa/f Ba 5 TymraminapHu akpaTyBuH KaMHUJa

OoutTa coH MaBxyn. JIekuH y siroHa. XakuKaTaH, an =an+

+ A A 4 A=K + (a«+ AN =" 6ynazm Ba

« HUHT KaTtTa KHﬁMaTHapHZIa e MCTaJiraH4a Ku4dpasaau.
2) Kapama-kapmu MabpHOAA €3MJITAH a Ba Y3 COHIAp-
HU allupuI:

an <a <an

on> /*< K
/? <a'n-bn

3) @ Ba 3 MycOaT COHIAPHUHT c@ Kynaummacu 1e0,
abnxynaritmanap JI tymmamu Ba a' b'n xynmaiiTmanap-
HUHT 5 TYIUIAMUHHU aXpaTyB4H &/? coura ailTuiaau, SbHU
ab<aB <a' b', nEN.

/4 1 V'
4) a mycOar XakuKuii coHra meckapu coH, 1e6 an "0,

1 1
Q' 0 O0ynraHnmart COHJApPHHUHT A TymjgaMu Ba-- COH-



JapHUHT B TyWUJIaMHHU aXpaTyBud » COHra aWTuia-

(SR B
m: ™  ~ ~ e ByHnall COH MaBXyJ Ba sroHa. XakKH-

karaH, 0<a <a', Oymman —<—, 6V 3ca B Tymiam-
on o,
HuHT JI TyImaMaan YHraa >KoWIamraHIuTuad OuIaupa-

M.
Hdemak, A Ba /i HU aXXpaTyBUHM COH MaBXKyZ. Y siroHa

xamMaup. XakukartaH, a '=a+-"* 0< a< <a'n sxKaHH-

)

-ialf, = an I [ 6yjiaflM Ba ” kart-

TajlamraH capu kacp kuupasanu. JJemaxk, |/a — arona ax-
paTyBYH COH.
5) a um /3*0 ia Oynmumpan xocun OYynaawinH OyauHMA

1 1 IF , 1
nch, a ~ KyHaWTMara aitunagu, spHUA an ' <~jj<Cn’ '

a—a * Aa XYpUHHIIIATH COHJIAP YCTHIAa aMall UKKHU
ycynaa Gaxapuiamgu:

1-yCyJd: COHJAap KYLITCHICU3JIMK KYpUHHUIIAA KaWTa-
JaH c3WJagu, CYHT aman Oaxkapuianu;

2-yCyJd: OJJAMH aman d«, />,.. TakpuOWUW Kuhmartiap
yctuaa Oaxapunub,*, cyHr anoxuaa popmynanap 0yiinda
AX xaTto KHWMaTH TOHHIAIN:

1) imruaau xatocu A(a+b)=Aa+Ab-, yyHKH
atfi=(atda)+(b+Ab)=(a+b)x(da +]/>);

2) aiiupma xarocu: A(a-b)=Aa+Ab.

Yyuku a-fl=(axAa)-(b+Ab)=(a-b)£(Aci+Ab)/
3) xynaiitma xatocu A(ab)~bAa+aAb.
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Yynuku afi=((ixAa)(bx&b)-abx(b/\a+aAb), Oyuna
HucOaTaH KWYUK OynrannurunaH AaAb xymaitma onmb

tantaHagu. XycycaH, A{a")=na"n1-Aa Ba A"Ja "= e

\'  _hwda tawdb ,
= 5 (MycTaKui

4) OynmHMAaIaru xato {1 <
ucOOT KUJIMHT!).

Arapa TakpuOUi COHHUHTE YEeTIAHUIIH (XaTOCH) IIy
COHHUHT OMpOp XOHacW 1 OWpIUTHIAaH KaTTta OynMaca,
oly XOHajJa TypraH pakaMm Ba yHAaH 4Yaujaa >KOWJamraH
Oapua pakamyap uwoHuw paxauiap, YHT TOMOHAA TYyp-
raH pakamiap sca uwonucus pagaimapiacy\\u\cun. Umony-
CH3 pakamJiap AXJIUTIa0 TalllaHaAu Ba yjap ypHUTaA 0 Jap
caunagu.CoH a~a KypuUHMIIAa c3uiagu. MacanaH, a~
28,8569+0,01 conmpma 28,85 umoHwIn pakamiapaaH ubo-
part, 5, 6, 9 nap sca nmonucusaup. lllynra xypa«=28,86.

Panuonan conmap ycruaa Oaxkapunaauran apudme-
THK aMaJUIapHUHT Oapya Xoccajlapu XaKUKUH COHIap
X0JIu1a XaM y3 Kyumjaa Kojaau.YJiapHu 3ciaTuld yramus:

I) «t/? =/74«; 2) a+ (fity) = (ex+fi)+y; 3) «+()=«;
4)a+(—a)=0; 5)a(fi+y)=afi+ay. .

Iy xabu: 1') cgh = 2Y) a(/ly)=(cip)y, 3') a-1 =a,

4')7—1,41* 0.

1-™Mucon Kyuraaumm 215+£15B 6yaran sncktp
TapMOTHTa TOK Ky4d S5A NaH ONIMAaciuWK IIapTh OwiaH
44+0,5 OM KapIIUJIUKHU yJaalml MyMKHHMH?

U 21515
Evywm. /=np0="" =.=4_896... +£0,293...=

=4,89+0,30A €xu 4,59</<5,2A, apHM [ HUHT IOKOpH
yerapa KuimMatu S5A AaH OMIMOKIA, AEMaK, yjiall MyM-
KHUH 3Mac.

2-mucoa ABC yubypuak tomonaapu: AB = V58,
BC =Vv85, AC =9, yuunr P nepumerpuun 0,01 anuk-
JIMKAA TONAMM3.

63



Eupnm. 1- ycya. KymuiayBuujapHuHr aHUK KUIi-
matuau 0,001 raya aHMKJMK OMJaH 0JJaMH3 Ba HaTHXKa-
Hu 0,01 raya aHUK,THKIA AXJUTIARMU3:

P=4B +BC +AC =V58 + V85 +9 =
« 7,615+ 9,219 + 9 = 25,834 « 25,83.
2-ycya. Kymrednrcuzaukmaap ycyau. CoHJIapHH

Kyiil Ba IOKOpH uerapa KuiimMatiiapu 0yiim4a c3amu3 Ba
amMaJHu OaskapaMu3s:

+ 7,61 < VS8 < 7,62
921 < Vil < 922

9 9 9
25,82 < P < 25,84.

3-ycya. J| abcoarwT xaTto (ékm HHUCOMIl XaTO) KaT-
TAJUTHHH XaM Xucoojamn:

/=NZ?+Z?C+y4C=(7,612+0,005)+(9,220+0,001)+9=

=25,832+0,006== 25,83+0,01. Aiap 2-ycya HaTHxKa-

Japu Oyiu4a ypraya KuUilMaTJap TONHMJIHIIH Tanad
KHJIMHCa, y X0J1/a:

p = 25,84,2582 = 25,84 - 25,82 =
2 2
P =2583+001.

3-mmucoa Kagumru CamapkaHa Maapacajapu

JapcJuKJIapuaa J-=Yy TaKpuOuil coH yupaiiau. YHaa-

I'M XaTo0 Kall A1IUTMHU 0axo/1alJIHK.

Eanm.e= |n-y |=13,1415...-3,1428... |=0,0013...<

<0,002.
4-mu coa.a=3,2+0,08 Gepuaran. Ya* nu xucoo-

JaimMmu3.
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Euunm. 1)V35r =Vio54 =2,172;2) =" ~ =004

3/
Kasob6: 2,17+0,04.
Mamkuaap
2.58. a= /3,87 , >/3,800¥Ca, a-Z), ab, a/b nap

0,01 raua aHUKJIWKAA TOMUHT. AliupMaga aHUK-

JTUKHUHT HyKonumwura cabad Huma?

2.59. Xaxmu 710<V<720 (cm3), 3uunuru 8,4<p<8,7 (xr/

M3) OynraH MOIJAHUHT MacCacH TOIMUJIICHUH.

2.60. Ky6buuuar xuppacu 12,8 <a< 12,9 (cm). YHHUHT

TYIUK CHPTH Ba XaXMHUHH TOmWHT. JKaBOoOHHU

KYUITEHTCU3JUKIAp Ba TaKpHOaH 0,1 Tadya aHUK-

JIUKIa E€3WHT.

2.61. Kyouunrxaxmu 1450<V<1460 (cm3). YHHUHTKHUD-
pacHHU TOIWHT.
2.62. XakuKuii COHJap KyHHugaru xoccajapra 3ra 3KaH-

JIUTHHU UCOOT KUJIMHT:

a) arap b-a> o Oynca Ba QaxaT my XoJgaruHa
a<b 6ymanm;

0) Xe4 KaHmall a COHM Y4yH a<da TCHTCHU3JIUTH
OaxxapuiaManau;

B) arap a<b Ba b<c G¥ynca, a<c Oynanu;

r) UXTHEPUN UKKUTA S Ba Z COHIAPU yUyH a=b,
a<b, a>b mynocabatnapmgan ¢akart 6upu Oa-
JKapuiiaau;

n) arap a<b O¥ynca, a+c<b+c 6ynmanu; arap a<h
Ba ¢<d 0¥ynca, a+c<b+d 6ynanu;

e) arap a<b Ba ¢> o Oynca, ac<bc Oymanm; arap
a<b Ba c<o0 0O¥ynca, ac>bc 6ynanwu;

k) arap 0<a<b Ba 0<c<”" 0Oyiuca, ac<bd 6ynanu;

3) arap a<b O¥yuca, -a>-b O6ymanu;

n) arap 0<a<b Oynca, o <| <- Oynamu.
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2.63. Kym 6ockuuyim pakera OMpUHYM OOCKHY JBUTa-
TenuHUHT TopTUil Kyun 106+104 H ra tenr. Iy
0ockM4 WITMHUHT oxupuaa pakera 3000+15 m/c
TEe3NMUK OUIaH yyaérran OyicuH. Yia OHJa JIBH-
raTen KaHnad KyeBarra sra Oynran? XKaBoOHH
MJIH.KBT Japjaa OepuHT.

4. XaKUKUA COHHUHT MOAYJIM, @ XaKUKHUA COHHUHT
Monynu Jieo,

ul = a arap o>o0 O¥ica,
- g arap o <o O¥yica

MyHocabaT OunaH aHMK THaAWraH \a\ COHUTa aUTUIIaIH.
VHHUHT acOCHH XOCCallapUHU KEeITHPAMU3:

1) a < lal;2) [ay3 = |a] «|/3]; 3) [a+/3|<| a| + |y3];

4)

1) XOCCaHWHT TYFPHJIUTH MOAYJIHUHT Tabpudugan
Kean0 4YuKagu;
2) X0CCaHU MCOOT KHUIaMH3:

a<lal I=>1]a + 2 = (aty3)2=a2+2ay3+y32<( |a | +
+ ") 2=» |a+]| <]a| + | |. Tenrnuk Oenrucu aft > 0

OynranparuHa YpUHIHAUD.

Mamkaap

2.64. XaKMKUM COH @ HUHI MOJAYJM HOMaH(pHUU COH
SKaHUHU HMCOOTIJIAHT.
2.65. TakkocmuaHr.

a) [8,7] Ba 3 ; n) -|-3,2| Ba-3,2;
0) o|Bao; e) lal Ba o;
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2.66.

2.67.

2.68.

2.69.

2.70.

2.71.

2.72.

s) -15,2| Ba 15,2; K) -5 |a] Ba O
) _ gy Ba-6-; 3) la\ Ba a

XapdnapHUHT Kypcatwiral Kuimartinapuaa udo-
JaHUHT KHAMATHHH XHCOOJIaHT:
a) o212, f1=-3, b=5\¢6) \-al-2\b\, n=-1, Z>=2;
-1-|-3a|-h4|b|

2M+M
4-|a+2b+1
r> |-e|.|b+3|.|b+]l|> fl1=2" 6=-4-

B)

n (-|-f1)H2|-6P, fl=1, 6=2.

Arap a) M=s, 0) || = -6 Oynca, ¢ COHM XaKuaa
HUMa AeHHuIl MyMKHUH?

Arap a) lal=16], 6) \al=a, B) \b\=>H O¥nca, a Ba 6
COHJIapW XaKuJa HUMa JeHuIl MyMKWH?

MonyaHUHT KyHHJarn XoccallapuHu HCOOTIIAHT.
a)a < M; n)  late| <|altlsl;
0) -a < |nj; e) la—s| <lc[*]s];
B) l-al=lall xK) latb\ ~ \a\-Il;

r) -la|< a < \gqf, 3) la~b\ > Ialloll

TeHrnukHu UCOOTIaHT:

a) a-bl=la/\b\| B) [fl2|=|fl]2=112,

0) 67 03 1) |m||=|al2FEn2y 1eM
Ndonanu Moayn Oenrucucus E3uHT:

a) [x-2[; 1) Bx+7; 1) A+[Al;

0) x+2/, e) |-3x+7[; K) 2x+la-\/,
B) |-x+3; x) |-3x-9]; 1) 3hyl+a-
r) |-x-4|; 3) [4x|; M) 2\x~"+y.
Udbonanm momyn Oenarucucus €3WHT:

a) |[x+1j+|x-1[; ) [4x 8+[x"2|+|x];

0) |x-1]-2|x+2]; e) |7x-5|+|2xr-1]+|x-2[;
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B) |2x-1]-|x-2]; K) |7Tx+5 4372+ (|x-3];
r) |3r-7|+|4r-5]; 3) [3x-6]+|8x-4|-]13"20.

2.73. Udbonanm Monyn Oenrucucus E3wHT:

a) M-2[; n) |[6x-1]-[4x+1[];
0) [x—3[-x; e) ||x-3|-[x|-|x-1];

B) [x-3-[x][; oK) [xo— x|t x| —x-3|];
r) |[x-3]-[x]; 3) |[Bx+1]-[x][[-|"2].

2.74. 1, b ¢, d xakukuiéi couiap OWp BaKTAa HOJra
TEHT AMACIUTHHUA MOAYyN OenrucupaH Qoiigana-
HUO KaHmaW €3um MyMKHH?

2.75. a, b ccoHNIapuaaH KaMHIa HKKAT*cU ¥3apoT HT
SMAaCIUTHUHU MOAyNl Oenrucu Epmamuia KaHman
€3um MyMKHH?

2.76. a, bt c nap y3apo TEHT 3KaHWHHU MOAYJ KaTHAII-
raH TEHTCU3JIMK OwWiaH nudoaalaHr.

5. XaKuKHii COHHHHT OyTyH Ba Kacp KUCMH. ¢ COHH-

HUHT OymyH xucmu 1e0, a naH karra OynMmaraH OyTyH
COHJIapHHMHT 3HTI KaTTacura aiTtunanu Ba [al éxu E(a)
opKanu GenrunaHagu. Y KHIMIIH: (4 HUHT OYTYH KHC-
Mm» EKM «aHThe a» (ppaHiy3ua entiere —OyTyH).

1-mmucon [3,2]=[3,8]=3; [0,2]J=[0,99]=[0]=0;
[-1,2]=[-1,5]=-2; my kabu 10"+ 5" = 16~ O6ynranu y4yH

1ot s?! 611 =16:28-[07]= 28-0 =0; s: =4
5 5.

[2]=3; [-1]= -4.

CoHHUHT OyTyH KUCMH KyHHJaru xoccajapra sra:

l-xocca.ti, Z?% Zo6ynrauna, [fl+Z?=[fl]+{Z)] 6ynanu.

2-xocca. a bE ROynrauna, fa+b\ > [a]+[b] 6yna-
nu. [9+10]=[9]+[10]=19. [9,8]+[9,9J=9+9=18.
[9,849,9J=119,7]=19; 18<19.
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a—f/a\ aliupmara a COHUHUHT Kacp Kucmu neiunanu
Ba {} opkanu OenrmmaHagu: {a)=a-fa\ > o, o<{m}<i,
Ooyuna a=[a]+{a}.

2-wmMucoua {l67}=" {1*}={-2+0,5 =01

{n}=0,14...

3 -m uc o Arap [a]=[b] 6¥nca, -1<n-K1 Oynu-
IIMHU UCOOT KUJIaMu3.

Ucobor. n=[a]+{n} Ba b=[b]+{b} OYynranuman n-
HM {)=([6]+{61)=([a]-16])+({}-{6})= {}-{}. TTe-
kuH 0<{m}<l, 0<{Z)}<l.

[Iynra kypa (Ba KapamMa-KapIlM MabHOJAaru TEHT-
CH3JIMKJIAPHU XaJ1ab allupuIm MYMKWUHJIUTHUTA aCOCIIaH-
cak): o < {m} < 1

1> {h} >0
-1 Mfaw o

4 - M ucon Arap a conn OyryH Ba HOMaHOU
O0yaca,[nn]>/7[x] 6ynumuHU UCcOOTIAHT.

Ucb6or. p7a=[a(al+{ah)]=ala]+n{n}, Gynna

1{ny>o .
Hemak, [na]>n[xa].
S-Mmucon 1'2-3-4-5-... -2001 kymariTtma

HedTa HOJ OWJIaH Tyraumm?
Eunm. Arap Oy kynaiitmanu Ty0 KymailTyBuuiapra
axparcak, y2,k-T Imdx,\..-pa’ kypuHumaga Oynuod, 2

6unan 5 kynaiitmacuna 0 xocun 6ynanu. J[cmak, kynauT-
MaJa HcUTa 2 Ba He4Ta 5 KaTHAIIMIIMHHM aHUKIAIl 3a-
pyp, IBHU @V a} HU TONHII 3apyp.

[2001:5]=400, [2001:25]=80,
[2001:125]=16, [2001:6251=3,
[2001:21=1000, [2001:4]=500,
[2001:8]=250, [2001:161=125;

3=400+80+16+3=499,
a =1000+500+250+125+3+2=1880.
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bynnan xypunanuku, 499 ta 5 Ba 2 connmapu KymanT-

macu 10 xocun kumagu. Jlemak, kymaktma 499 ta HOnN
OunaH Tyrauad.

2.77. XwucoOiaHr.
a) [28]; B)[0]; @) [-1,5; x) [a]; u) [VTI];

2

6 2 009 o [02] 3[4 ©)

2.78. XucoOIaHr.

a) KOO 1 R
)8 I_]],
100-
6) 127 +57 e) 1 T r 7;
r 2] n 6" HTOH
+ . 7.
B) yy7 " 57 %) gy
I,o 21 c6 "490"
r) ;0 ) 100.
2.79. TednrimaMaHU €YUHT:
2) -1 _s, B) [2x+4]=-5;
0) = 15; r) [3x-1]=-4.
2.80. TeurmaMaHu €YUHT:
2X -1

=2X;
a) M =X; 2)
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0) =-x: I) [3x + 1]=*-.

2.81. 1,2,3, 7 HaTypajl COHJIap KETMa-KETJIUTHIap

n
HaTypal coHTa OYITHHYBUYH Ta Xax Oymanu. Mc-
P

0OT KHIJIMHT.

2.82. n\=\-2 ... n OGynca, 600! conn HeuTa HON OWIAH
Tyraitagu?

2.83. 600! citmnmmacuma xap kaiicu 2,5,7 TyO CoHM Ba
yIapHUHT Japaxaiapura OVIMHYBYHUJIAPHHUHT
YMYMHI COHH TOTHUJICHH.

2.84. n| conn Ty0 KynmaiTyBumiapu cilmiamacunga p ryo

n n n n
X = + + .+ MapTa Kat-

.P. p2_ .p| _pm.

Hamaau, 0OyHmaa/7, </7</7”+,. llyau ucOOT KUIUHT.

6. llponmopuusa, a /7, G /?\ { } Oyica, = udona

HucOaTr pnedmnagu. MKKM HUCOATHUHI TCHIIWUTHHHU
nponopuus aekunanu. Ilpomopuus ymymuil xoisijaa

H 0

KypuHuiiga é3unaau, Oyuna b * fi, d * Q a, b nap upo-
HOPUUSHUHT yemKu Xaajuapu, b, ¢ Jmap sca ypma xaana-
pu Aeiunanu.

[Iponmopumsi Kylumarua xoccajapra ora:

1. ad — bcl
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am cm

3 a-c b d m, IT * 0.
~b~~d a _ ¢
bn dn

(1) mpomopuusaAaH XOCUJIaBUU mpomnopuusiap naed
aTalyBYd KyWHIAaru NOPONOPUUSIAPHU XOCHJ KHIJIHII

MYMKHH.
a+b _c+d a+b c+d
T ©F
a-b c-d

T (@

NcboT: (2) HM mcboTIaiiMu3 T :'Zi =>"ll;+1:84 +

d
+1 = = *by sca (2) mpomopuusigan ubopar.
3 +x 5 s
Mucon . =7, X-?
3-x 6

3+x +3-x 5+6 11

(6) nan ¢Qoiimanancak, 34x-3 +x 5-6° 2x ~ - T

X=-TI"

Mamkaap

2.85. Kylimparu HucOatiapad IpoONOPIHs Ty3UIl MyM-
KUHMU:

a) 42:14 Ba 72:24; B) 3,5:21 Ba 2":13%;

0) 78:13 Ba 60:12; 1) 0,1:0,02 Ba 4:0,8 ?
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2.86. [IponopUUSHUHT HOMAbJIYM XaJIUHU TOMHUHT:
a) x :12= 4774, o) 131 :04=x:1%;

€),0,4:31=,:1;

b

A — . . . — —
B) 64:x =651 x) 15,6:2,88=2,6:x;

r) 0,38;jc=41:11; 3) 1,25:1,4=0,75:x.
4 o
2.87. Ilpommopnusgad X HA TOIHHT:
a) 7x : 42=45:27,
0) 84 : 6x=28:14;

B) 21:7=21i:x;

xK) 4x : 31=44 : 11;
3) 85 : 17x=105 : 84;

n) ~:2N =3"x :13;
r) 13i:1i =26:0,2x; k) 3.3:7"=4":1];

n)3lxA; =4>-:x; 1) 37:11 =21 :08X;

e) 11l1:1] =51X:|; mM)06]:1"x =0,48:1,2.

2.88. Kyiiugaru teHraukiaap €paamMuaa npomnopuusiap
TY3UHT:

a) 15+ 42=35+ 18;  B)2,5+0,018=0,15 +0,3;

6) 54 m 55=66 45; r)72%-1§=|7-4£2c.
2.89. Ilpomopuusigad X HU TOIHHT:
4-3/2+-1iY):0,16 3---11
vy 7 5J) ~

7 14 6

a) - "41N-400;
84 60

6 Anrebpa, I kucm



1,2:0,375-0,2 _ 0,016 : 0,12+ 0,7
0) 6jr : "1 +M X

£,31-1ZV 0,7

0,125x 1 63 21J
B) fi9 2iy82. 0,675-2,4-002;
v24 4ol 16

9¢1—-0,945 : 0,9
f 1 20 ;
r) 107-0,24-15,15 : 7,5 I— - 41 7
40 8

>

7. Ilpouent (¢dowus) map. TypMymaa Kyn HILIaTHiIA-

111
JIUTaH-. - Kacp COHJapHHUHI MaxcyC HOMJapHu MaB-
Ky /z\-ilpI/IM, }]'-qopaK, 7 -IPMM HOpaK. Xynaum myH-

Jlaii kacpiapuaH Oupu -"aup.

bepunram comHuWHTr Oup mpomneHTH (Pom3m) neod,
VHHHT 103/1aH OWp KucMmura aiitunanu Ba % Ouyan Oei-
TUJIaHaJH.

MacanaH, p COHHUHT |% W Il KacpHU OHJIAUPAIH.

Hdemaxk- 1% 71 m 15% = m > 25 %= "~ = 1

COHHI/IHFW KHUCMHUTA «IIPOMHUILIE» Jeunaanu Ba %0

ounan Oenrumanmagu. 2000 wuHr 5%0 cu -5 =10,

1% = 10%0.
[Ipouentnapra noiip 4 xun macana yuypanau:
1) COHHHHT NMPOLEHTHHH TOTWII;
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2) IPOICHTUTA KYpa COHHHU TOIMII;
3) UKKM COHHHHT NPOIEHT HUCOATHHH TOIHII;
4) mypakkab TpoIleHTTa MOoUp Macamaap.

1-Macana. a COHUHHUHT /7?7 % U X HU TOIIUHT.

0

0= — =

100’ 100
Macanan, 340 vuar 15 % u Kyhiugaruya TONMUIAOU:

X = 340-15 _ 102 _ gfi

100 2

2-macana. CoHHUHTp % u Pe& Tenr. lly conHu
TOTIUHT.

P -100

P _. .
— O¥ynarm P ra TeHr Oynrad X cOH X — nmp.

Connunr 60% u 24 0yica, COHHUHT ¥31 X = 24—6 Joo = 40.

3-Macall a. m COHU d COHUHUHT HEYa NPOLUECHTUHU
TalIKWI 3Taau. by epaa m COHMHUHT a COHUTa HUCOATH-

HH TpOIeHTIapAa uhoaa KUIUII Kepak: =—2100.
a

Axanemuk nuneiina 600 madap ykyBum Oymmob, 120
Hadapu kusnap. Ku3map akageMuk numeid YKyBUHiIa-
PUHUHT HEeYa NMPOUEHTHHH TAIKHUI dTaau’?

x = 120700 = 20% .
600

4-macama. Xankbanku mmxo3snapra 25 % doiina
6epanu. Muxo3 xank Oankura 4500 cyMm myn Tommwup-
ca, 2 WHIJaH CYHT KaHYa CyM ojamm?

Eunm: 1-tinnma 4500 +4 25 =4500+4525=

= 4500+ 1125 = 5625.
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2-fiunna 5625+ oo -25 =17031,25

3-iunpan, 4= HuAgaH CYHI KaH4Ya CYyM OJNHUIIUHHU
TOTHUII YYyH Iy *kapaéHHU Takpopiam kepak. LIIyHuHT
YYYH yMyMHH (OopMysia YuKapaMus.

Xank 6aHKHUTra a cyM KyWraH Muxo3 p % doiina ou-
JlaH n WuiagaH cyHr KaHda nyn oiaumimmu ~ = o(1+0,01/7)"
dbopmyna OuigaH xucoOIaHaIH.

n=1 6ynca, JI,=a+-"-p,

(h
(1) TEHTTUKHU HCOOTIAMMU3.

71 ga N, =0+ p

Mamkaap

2.90. Kacp xypunumunna udogananr:

a) 7%; 1) 6,8 %; H) p

06) 0,75%; e) 0,48%; K) 41%;
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B) 255%; K) 29%: 1) 225:%:

r) 300%; 3) 4% ; M) 0,099%.

2.91. dowmsnapaa udomananr:

6) 2,15; e) 14]; 10 4l
B) 1,75; x) 43; m 8
r)3; 3) 5,7; m) 0,79.

2.92. a) 1 aunr 4 ra; n) 3,2 uuar 1,28 ra;
6) 3 HuHT S ra; e) 15 HuHr 18 ra;
B) 5 HuHT 2 Ta; %) 0,43 HUHT 5 Ta;

r) 12,5 auHTr 50 Ta; 3)—1 HHHr;3 ra IpOICHT HUC-
0aTMHU TOIIUHT.

2.93. a vuHT /? % Ba < %0 HU TONUHT:
a) a=15\p=4, 7=3; B) 1=330;>=181-, ?=15;
0) n1=84; />=15, <t=20;1) 5=82,25; />=160, </=13.

2.94. p %u a ra TeHT OyiATaH COHHH TOIHHI:

a) />=1,25; a=55;  B) />=0,8; n1=1,84;

0) />=40; c=12; r) />=15; n1=1,35.

2.95. ITon cuptuHuHT 72% uHu Oysur yuyH 4,5 Kr 0VEK
keTau. [loMHWHT KOoJNTaH KHCMHHHU OVAIl ydyH
KaH4a OYEK kepak Oymanu?
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2.96.

2.97.

2.98.

2.99.

2.100.

2.101.

2.102.

2.103.

2.104.

2.105.

Tyrpu TyprOypuakHunr suu 20% y3aWTHpUIIH,
Oyiu asca 20% KucCKapTUpPHIAU. YHHUHT 103acH
y3rapanumu? Arap y3rapca, KaHdUara y3rapagn?
Nmyn wm xyHupa 360 ta meran Taiépnaau Ba
KyHIUK pexanu 150% ra Gaxapnu. Mmyum pexa
Oyiinua OMp KyHJa HeuTa JeTal Taiépiamu Ke-
pak sam?

MeBa KypuUTUATaHaa y3 OFUPJIUTHHUHT §2% WHU
HyKoTtaau. 36 KI KYpUTHJITAaH MEBa OJUII YYYyH
Heua KI' Xyl MEBa OJUII Kepak?

10% ra ap3oHgamTupuiras tosap 18 cymra co-
tunau. ToBapHUHT nacTaaOKW HapXWHHU TOMMHT.
IMaxmat TypHupuaa 16 YHUHYM HUIITHPOK ITAU
Ba xap Oup yiimnuunap xydprtauru ¢dakar Oup
mapTHs UaxmaT yiHamu. YitHanraH maprusnap-
HuHr 40% wuna nypadr kKaig stunau. Heura
mapTusaa ramaba Kaim stunaran?

MaxcynoT HapXu a cyM >Au. ABBaJl YyHUHT HapXH
p% ra TYWMpUIIH, CYHTpa q%o OLIUPHILIH.
MaxCcyJO0THUHT K€HMHTH HAPXUHU TONHUHT.
Vayanauran 19,8 M OynaraH apkKoH HUKKH OyiIakka
Oynuuau. bynaknapaan OMPUHUHT Y3yHIUTH HUK-
KUHYUCUHUKHIAAH 20% OpTHK O¥yica, xap Oup
OYMaKHWHT Y3YHJIUTHHU TOIHWHT:

Tyrpu 1ypTOypuakHuHr Katra TomoHH 10% ra
KaMauTupuaubd, KMYUK TOMOHH 10% ra OpTTH-
puica, TyFpu TYpTOYpUYaKHUHT 03U KaHJai y3ra-
paau?

Xank 6anku Hunura 20% doiiga tynaiau. Omo-
HaTuu Kaccara 15000 cym xyitnu. Ukku iungan
KEWUH YHHMHI KaccajJaru IyJu Heda cyMm Oyna-
m?

Xank Oanku 30% doiina Tynaiigu. OMonarra
KYyHunraH myna Heua WunpaH keiimH 2,197 mapra
kynasnu?



8. Takkocnamanap. a »».b OyTyH COHJIapuUHU M Ha-
Typal coHura Oyaumiga Oup Xuir (0 < r < #z) KOJJIHK
xocuin Oyica, a Ba Z coHyapu m mooyr OyhWwda max-
Kocaanaouearn (TEHT KOJIOHUKIW) CoHIap AeHWIagW Ba
a=b (mod m) xypunumpaa OenrunaHangu. a coHu b co-
HHUTa m MOAyJ Oyiindya TaKKOCJIaHMIMIHUHU H(OIaIO0B-
yn a=b (mod m) GoFnaHUII maxkociama Ned YKUIAIH.

M ucom 27=5 *5+2, 12=5 «2+2 6ynranu yuyHn 27= 12
(mod 5).

1-Teopema. a=b (mod m) maggocrama a~hb
atiupma m 2a KOAOUKCU3 OVIuUHeaHOa2UHa YPUHIU O6y1aou.

U c 60T a=b (modm) Takkociama ypuniu OYJCcuH,
SHbHU a Ba COHJIAPUHU M COHUTA Oyiaumiga aiHuU Oup
XUJ T KOJJUK Xocun oyiacun. Y xonga a=mq+r, b=mq'+r
TeHTIuKIap YypuHnmu O0ynanu, Oy epna ¢,q'E.Z. By tenr-
TUKIapHH XaaMa-xajn ainupuo, a-b=mq-mq'=m(q-q') ra
sra Oymamus. [lemak, a-b coHu m ra OYauHaAIU.

AxkcuH4a, a—b coHu m ra OYIUHCUH, SbHU a—b=km,
ktZ (1) 6yncuH. b COHMHH m COHUTA KOJIHUKJIU Oyia-
Mu3: b=mq+r, 0 < r <m (2).

(1) Ba (2) mapgaru TEHTJIHUKIApHHU XaaMa-xaJ Kymuo,
a=(k+qg)m+r Tenrnukka sra O0ymamus, Oy epma o <K/w.
Bynnan a coHnHun m coHura Oyaumpmaru KOJAUK bru m
coHHTa OYyNMuIIAard KOJIMKKAa TEHTJIHUTH Kelnd YUKaIu.
Hemak, a = b (mod m) TakkocyiamMa YpUHIIH.

2-teopewma. Xap bupu c conu buran maxKocida-
Haoueawn a 8a b connapu bup-oupu dunaH xam MmaxKKocida-
Haou.

U c6oT1 a=c (mod m) Ba b—¢ (mod m) Oyncun. Y
X0JIIa 1-Teopemara Kypa a-c=mqv b-c=mgq2TteHrnuknap
ypunnu 6ynanu, Oy epaa qvqZ.Z. by TeHriaukiaapnaH a-
b=m(ql-q2 uu onamus. JIlemak, a = b (mod m) TakKoC-
jlaMa YpUHIIU.

3-teopema. Modyru bup xun makKociamaiapHu
xaoma-xao Kyuuul MyMKUuH.
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Kk = 4i(mod K -6, = mg, z N,X
+

Hcbor. lo2 = 6Z(mod'zMj, (a2 - o&: w92

A+ = mh, F¥2) N %+ 22 - A+ "2(mod m).

3-TeopemManaH TakkKociaMana KYNIUIYBUYHUHU OHD
KUCMJIaH MKKWHYH KUCMTa KapaMma-Kapild umopa Ou-
JaH YTKa3UIl MYMKHH SKaHIHTU KeNuO YUKaAIH.

Xakukarat, a+b =c¢ (mod m) ra aéu -b=-b (mod m)
TaKKOCIaMaHU KYymicak, a=c-b(mod m) xocun Oymanm.

4-teopema. Takkocramanune uxmuépuii oup
KucMuea maxkKoCiamManune mooyauea OYIuHaoueaum xap
KaHoatl OYymyH COHHU KYuuul MYMKUH.

Uco6ort 5= b(modm)BamA:=0(mod m) 6yncun. By
TaKKoCJIaMaJapHU XaaMa-xaa Kymicak, a+mk=b (mod m)
XOCHJ1 Oymanu.

Macanan, 27=12(mod 5) =>27+35 =12(mod 5) =62
BI2(mod 5).

S5-teopewma. bupxunrmooyriu makKociamaiapHu
Xaonab xkynaumupuis MyMKUuH.

XakukaraH, a=6¢(mod m | c=cf(mod m) Takkocmna-
Manap ypuHiu O¥ica, ymapiaH Moe paBuUmaa a—b=mqgx
Ba c-d=mqg2TeHTIUKIap Kenubd yukaau. by TeHrnukiap
acocuna ac—bd=ac—bc+bc—bd=m(cqx+bql) TeHrnukHu
xocun kuimamuis. Jlemak, ac=bd(mod m) Takkocmama
VpuHiu (1-Teopema).

S5-TeopemManaH TaKKOCIaMaHWHT Xap HKKajla KHCMU-
HA OWp XWI HaTypald KYypCaTKHWIM Japa)ara KyTapwll
MYMKHHIIUTH Kenub 4yukanu, SbHU a =b(modm) =an =
=bn(mod m).

TakkociamMalapHUHT aMaluéTAa KEHT KyJIaHUJIal1u-
ral KyWugaru xoccajlapuHH McOOTCHU3 KEeITHPAMU3:

a) MAKKOCAAMAHUNS UKKALA KUCMUHLU OUPOp OYMYH COH-
2a Kynaumupuui MyMKuH,;
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0) maxKociamanutne UKKAAa KUCMUHU 8 MOOYIAHU OU-
pop 6ymyH conea Kynaumupuul MyMKUH,;

8) MAKKOCIAMAHUHE UKKANA KUCMU 64 MOOYIUHU Yaap-
HUHZ YMYMUll Oynysuurapuea Oy MymKun,

2) azap a 6a b connapu mp m2  mumooyaiap o6yuuua
maxkKociaunca, y xonoa yrap K(mp m2 mj mooyn oyuuua
Xam maxkKocianaou,

0) azap d conu m nune 6yaysuucu 6yiub, a=b(mod m)
oynca, y xonoa a=b(mod d) 6yraou.

1 -MHU COJ 33 HA 8 ra OYyAWmmaH 4YUKagATaH
KOJIUKHU TOTIAMH3.

E uwum: 32 =(9-8)(mod 8) = (32)1=11mod 8) =
=330= 1(mod8)=>330=8"+ 1. lemak, u3naHaéTran KOJIUK
r=1.

2-mucon. 2 =30w223r+H+9" (azEN) conunnur 7
ra OYyIMHUIIUHYA UCOOT KHMJIMHT.

30=2(mod7),  3(T%2=2m2Anw0é&7),
Edgwuuo: 23s2(mod7),: 23ml=2"+(mod7),
9 =2(mod7) 951 =2n(tcx17)

=302+ 23"H+ 9“(mod?)=»2 = 2"(22+2'+20Q(mod 7)
= (2 vwmruHau 7 ra OyIUHAIH).

3- Mmucox. 222255 COHUHU 7 ra Oynumiga XoCui
OynmaauraH KOJJUKHHU TOITUHT.

Egawm. 2222 wu 7 ra Komaukaun Oymamm3: 2222=
=7-317+3. Bynnan, 2222=3(mod 7) HU onamMu3. XOCHUI
OynraH TakKOCJIaMaHUHT Xap UKKH TOMOHUHU 5555-1a-
paxara kyrtapamus: 2222s5s555=3 S (mod 7).

by takkociama wusnanaétran kKoiaauk 3% Hu 7 ra
OynmummaH XOCWJ OYJIaguraH KOJNAWK OWIIaH OUp XHII
SKAHJIUTHUHHU KypcaTamgu. 3555 HH 7 Ta OYmumma XOCH
Oynmaguran KOJJAWUKHU TomaMu3. ByHUHT yuyyH 3 HUHT
nacTiaOku Oup HeuTa qapaxkajapuHu 7 ra Oyiaumiga KaH-
JIail KOJNIUKIap XOCHJI OYIUIIUHN Ky3aTalanukK:
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3730moc! 7); 32=3-329=2(mod 7); 3%2-3=6(mod
7); 34=6-3=18=4(mod7); 35=4-3=12=5(mod 7);
36=5-3=15=I(mod 7); 36=1(mod 7) rasrabynnux. byH-
naH, 3eét=1Amod 7) A:eN (2) HU onmamus.

Ouau 5555 HU 6 Ta Oymamus. 5555=6-925+5.

VY xonma 3s5555=36-925+5=36925-35=1-35"5(mod 7).

lyanait kb, n3nmanaéTrad KOJIUK S5 Tra TEHT.

4 -mu con. 260+73conun 13 ra OynuHamu. McboTt-
JIaHT.

Ucbor: 24=13+3 Ba 72=49= 13-4-3 Oynranu yuyH
24=3(mod 13), 72=-3(mod 13) mapra sramu3. Oxupru xap
Oup TakkociamaHu 15-mapaxara kyTapu0b, yJapHH
xanMma-xan kymammns: 260+730= 0. (mod 13).

Hdewmaxk, 260+730conu 13 ra OynuHagy.
5-MHCON .77 HUHT OXUPTd paKaMHHU TOIHHT.

Euwnm: 7 auHr gactnabku Oup HeuTa AapakajlapHu-
HUHT OXUPTH paKaMHUHHU Ky3aTaMH3.

71-7 75=%7
72=49 76=*9
73=*3 773
74=*1 78=*1

Takpopnanum coxup O6ynau (kazam 4 ra teHr). Ky
3aTyB KyHHIaru XyJOcCaHU YMKApHIITa UMKOH Oepaau:

*7, arap n = 1(mod4)
*9, arap n =2(mod4)
*3 arap n =3(mod4) 3)
*1, arap n = 0(mod 4)

Ounu 1=77 Hu 4 ra Oyaumma xocwn OymaguraH KoJi-
JUKHU aHUKIAWMMU3:

71=3(mod 4); 72=3-7=1(mod 4); 72A1(mod 4);

777= 72.38+1= 72.38.7 = 4)
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777=3(mod 4) 6ynranu yuyH, (3) ra acocan 777 = *3.

Mynnait kuanb, oXupru pakam 3 3KaH.

6 - MU c o J. UXTuépuil n HaTypaja COH y4yH 51
COHM 5 ra OYNMMHUIIMHU UCOOTIAHT.

NcboT: n— uxTuépuil HaTypaid coH OYJICHUH. n HU
5 ra Oynmammus.

Arap n = 0(mod 5) 6ynca, m15-«=05-0=0 (mod 5) G¥mna-
M.

Arap n=\(mod 5) 6ynca, n5n="V-1=0 (mod 5) 6ynanu.

Arap A?=2(mod 5) 6ymca, n151=252=30=0 (mod 5)
Oymanu.

Arap A?=3(mod 5) 6¥ynca, ns5-/2=35-3 =240=0 (mod 5)
Oymanu.

Arap «=4(mod 5) 6¥nca, n5-a?=45-4=1020=0 (mod 5)
Oynanu.

n HUHT Xap KaHnau kuiimatuna, n>n=0 (mod 5) ska-
HUHH Kypamu3s. [Jemak, V/zGN yuyH n5n coHu 5 ra Kou-
IUKCU3 OYJIMHAIH.

M amkaap

2.106. 0 HU Zra KONAUKIU OVIUHT:

a) 1=70, b=3; B) a=200, b=\7;

6) n=180, b=9; 2) a=76, b=9.
2.107. o HM 6 Ta KOJNOHUKJIW OYIUHT:

a) a=5, b=9; B) a=9, 6=18;

06) o=11, 6=23; r) 0=4, 6=75.

2.108. o HH 6 Ta KOJAUKIHN OYIUHT:
a) o=-81, 6=75;1) 0=-33, 6=7; 3) 0=15, 6=43;
0) 0=-5, 6=9; e)o=-48, 6=6; u) 0=27, 6=9;
B) 0=-41, 6=7; &) o=-6, 6=48; k) 0=33, 6=32;
r) 0o=-35, 6=7; x) o=-8, 6=24; 1) 0=108, 6=36.

2.109. oEN, 6gN 0y1ub, a=bqg+r {gEZ, rfEN, 0<K6)
OYJICHMH. -0 HU 6 Ta OynAWmIma XOCHJ OyrnaguraH
TYyIuKCH3 OYyIWHMa ¢gx HA Ba KOJIHK 7X HU TO-
ITUHT.

83



2.110.

2.111.

2.112.

2.113.

2.114.

2.115.

2.116.

0 HU ZrTa Oynuuigaru KOJJAUKHU TOTHHT:

a) <7=81932, 7>=9;
0) <7225, 5=75;
B) <= 4, 5=49;
r) <=—49, 5=4;
n) <7=4341, 5=3;
e) <7=144, 5=6;

&) <z=-15, 5=11;
x)<7=-13, 5=35;
3) =111, 5=11;
n) +=—1, 5=111;
K) <1=-9, 5=3;

) <r=-3, 5=9.

Ky#ingaru TEHTIUK KOJNAUKJIU OYIUIHUA UG O-

JajaiIuMH:

a) 21=3-4+9;

0) -18=9-2-36;

B) 35=2-17+1;

r) 11=2-4+3;

) 26=4-5+6;

e) —15=11(—=2)+7;
Takkocimama TYFpUMU:
a) 125=—35(mod 4);
0) 44=-32(mod 25);
B) —58=1 l(mod 5);
r) 111=13(mod );

&) —49=7-8+(—7);
) 84=2-42;

3) 81=810+81;

) —40=4-(—11)+4;
K) -35=(-7)-8+21;
1) 49=411+5 ?

n) 113=13(mod 100);
e) 842=42(mod -5);

€) 31=-20(mod 17);

k) 1=18(mod 0)?

7zG{3,5,9} OYncUH. n HUHT Kalicu KuMaTiapuaa
TakKocjaMma TYFpu Oymamu:

a) 33=3(mod ri)
0) 134=—25(mod n)\
B) —223=41(mod /?);
r) 34=72(mod ri)\

n) 43=-2(mod n)\
e) -121 =13(mod z);
€) 155=1l(mod n)\
x) —48=11(mod n) ?

520 HM 24 Ta Oynumga Xocua OYyianurad KOJAUK-

HH TOIIHMHT.

33336666 HU S5 ra OyauIIga XOCUa OYiaamuraH KoJj-

OUKHHA TOIMHT.

COHHUHI OXMPTH paKaMUHHU TOIHHT:

a) s

S ) 553222 5) 1000191 0.

6) 1138'; e) 33344 " ; u) 1005 nez;
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B) 1445%m; €) UN9'; k) 88 ;

r) 20029 ; k) 9992°W; n) 67 .

2.117. n vuHr Oapua OyTyH Kuiimatinapupa (n3tl \n)
COHH 6 Ta KOJNJIMKCU3 OYIMHUIIMHU HCOOTIIAHT.

2.118. n HuHr Oapua OyTyH KuiiMatiapuaa (n3—#) 3 ra
KOJNAUKCU3 OYIMHUIIUHU WCOOTIAHT.

2.119. n12+1 coHu n HUHT UXTUEPU OyTyH KuiimMaTuaa 3
ra OYJIMHMACIUTHHU HCOOTIIAHT.

2.120. (3299$%+6189 connHu 56 ra OYTUHHUIIUHU HCOOT-
JIaHT.

2.121. 1229+ 11242 COHM 1 HHUHT Xap KaHJail HaTypam
kuiimatuaa 133 ra OYIMHUIMIUHA HUCOOTIIAHT.

2.122.p coHU 3 nmaH KarTta TyO coHH O¥yica, p2—1 COHH
24 ra 6ynuHanu. Wcbotnanr.

2.123. p w g coHnapu 3 maH karta TyO coHyap O¥ica,
p*—? coun 24 ra 6ynunanu. Wcobotnanr.

4-§. Koopaunaranap yku
Ba KOOPAMHATAJAP TEKUCIUTH

1. Hynaamupuiaran KecmMa, TYFPH YM3HKIATH KOOPIH-
Hatanap. bupop / Tyfpu uM3MKOa HYHAIUII KUPHUTHO,
YHU mMycbam UyHanuwi, TECKaApUCUHU 3Ca MaHDuUl UYHA-
auw cudartuma Ka6yi1>1<1/1na171n1/11< (10-pacm).

ﬁyﬁanTHpHnraH I 1y¥pu unsukna O, 4, B, ... HyKTa-

napHu Ocnarunaimus. A B HyKTamap XOCHUI KHJITaH
KECMAaHMHI OUp YYMHU YHHUHI OOWIM, UKKWUHYHU YYHUHHU
3ca YHHUHT oXUpHu cudaruma Kabyn Kuimb, HyHaAITUPHI-
rad (HyHanumra sra OynraH) KeCMaHH XOCHJI KHJIaMU3.

-1 0 2 5 8 X 14 15 X 20 —*

D O K A B E C F

10-pacwMm.
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bomu A, oxupu nca B OynraH HyHaATHpUIraH KecMma-
— — —

HU AB Ounan Ocaruinaimus. Y xonga AB Ba BA kccMa-

Jap KapaMa-Kaplyd WYHaJITUpUIITaH KecMmayap Oymanu:

AB =—BA . Arap AB KecMaHHHT HyHanuImu / TYFpU 4u-

3WK WyHanuIu Ounan Oup xun O¥ica, yau mycoaT HyHai-
TUPHITAH, aKC X0JJaa 3ca MaHPHUH HYHAITHPUITaH Kec-

Ma neb aTtanmus.
%k

O -

Uynantupunran [ Tyrpu 9u3ukaa KOOpAUHATAIAP OOIIH
cuaruna 6upop O mykranu (10-pacm) Ba y3yHJIUK YITHOB
OupnurMHN TaHjalnuk. WyHantupuiarax KECMaHUHT

Kammaiauacu z[e6 MOAYJKM Iy KE€CMaHUHT Y3YHJIMTUIAa TCHT

AB conra aiitunanu; arap ASlHUHT WyHanMWImu / HUHT WyHa-

numu ouiran oup xmn 6yica, AB> 0, akc xonma AB<0 6ya-
nu. bomm Ba oxupu ycTMa-ycT Tymral KeCMaHUHT y3yHIIH-
ru "Honra TeHr Oymaam.lO-pacmma AB=3, BA—3, BC=6,
CA=~9 tacBupnanrad. Yana AB+BC+C>4=0 6ynumuaHn
kypamu3. by mymoxaza Aiv..yl,, Hyk“amapHUHT HXTUEPUI

YeKJIA TYIUIAMH YIyH YpuHIu Oynumm TymryHapiau. OA4 kec-

MaHWHT KaTTaJUTH A HYKTaHHHT KOOpOuHamam NEHHIIagn
=~

Ba YAX) kypuHUImuAA €3unanu I TYTPHU YU3UKKA KOOPOUHA-
manap my/pu yuszuzu (yKu) IeHIITaIn.

Connap ykujaa xap OuUTTa HyKTara OUTTa aHUK COH
MOC KeJaau Ba akcuH4Ya. Va,be.R coHlapu y4yH KyWH-
naru MyHocabaTnmapnmaH OuTracu ambartta Oakapuilamu:
a=b; a>b; a<b.

Taspud. a>b, a<b myHOcabaTiapra COHIH TEHT-
cusznuk nevunanu. COHIU TEHTCUBIHKIAP KyHuaaru
xoccajapra Jra:

1. Aeap a>b 6ynca, y xonoa b<a 6yaaou.
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2. Jleap a>b sa b>c 6ynca, y xonoa a>c o6yraou.
3. Aeap a>b 6yaca, V CER yuyn axc>b+xc 6yraou.

A Aeap a>b 6yaca, Vc>0 yuyn ac>bc s6a -> -
c C

oynaou.
5. Aeap a<b 6yaca, Vc<O0 yuyum ac>bc sa -> -
c

C
oynaou.

a>b Ba ¢>d éxu a<b Ba ¢<d TEHTCU3IUKIAD OUp XUl
MABHONU MEeH2CUZIUKAAD NEHUITaIu.

6. a>b ea c>d 6yaca, a+c>b+d 6yraou.

7. a>b ea c¢<d 6yaca, a—e>b-d 6yraou.

8. a>o0, />, c>o0,d>0Q oyaub, a>b éa c>d 6yaca, ac>bd
oynaou.

9. a>0, 2> ,c>0,d>0 6yaub, a>b éa c<d 6yaca, ~ > ~

oynaou.
10. y>0, b>0, a<b 6yaca, «EN yuyn an<bn 6ynaou.

11. a>0, b>0 yuyn a<b 6yica,- >}(l) oynaou.
c

a>b, cKt/TeHTCU3NUuKIaAp KAmbUli MeH2CU3IUKIAp, ad >
> b, ¢ < d TEHTCU3NUKIAP dCa HOYAMBUL MEHSCUSTUKAAD
IeUuIamgn.

4-xoccanu ucOoOTIaMU3:

c>0 Ba a—%>0 Oynrannuru yuyH c(a—b)=ac—bc>§
oymamu. emak, ac>bc.

Con yKuma x ¥y3rapyBuHm Typid OpalUKJIapaa >XOu-
JamraH OYIumu MyMKHH, Oy OpaduKIap COMAU OPANUK-
nap nevimnanu. COHIM OpanuKkiIap aHUK OHP COHIH
TynmaMHan aHukiaainu. CoHnum opanukiaap a<x<b &xu
0omKa KYpUHUIIJATH TEHTCHU3IUKIAPHUHT TE€OMETPUK
TaIKUHUIAH HOOpar.

Kyitumaru >kagBanma 3HT KyO KyJIjdaHUIaAuraH COH-
nu opanukiaap Oepuniras.

87



Cum-

Teuruznuk BOHK
Ne  Opanux HOMH maKjiaa T'eoMeTpHK TaJKUHH
. Genruna-
E3uIHILIH
HUIIH
1 «@» JaH «O6» as xS6 \a,b\
rava Sk I — X
a 0
opaJuK
2 @ asx<b @b) 0/////111/1110  x
raua OuMK a >
opaJuK
3 «o»jaH @y a<x"b (0.b)
rava apum aYV /'Y 1Y /NjSYx
OYHK OPaUK
4 «o» 1aH «6»  as x<b [a,b) e IVYYIVIYIVN0 <
rada sipuMm a’ "6
OYHK OpaUK
+
5 «@» 1aH +« xS a [a,+00) e VYIYYYIVVY/) X
rada COHJIH (@S x) a + o
HYyp (as x<+00)
6 «o» JaH +oo x>a (e<x) (a.+00) IV Y 1Y .
raya OYMK (a<x<+00) a + oo
OpaHK
7 -00 JJaH «a» xSa (a>x) (-0°,a| ‘
rada COHJIH (-co<x S a) ’
HYp
8 -00 JIaH «@» x<a (a > x) (-00.11) v/ YYYYY/ vV v0 X
rada O4uK (-00<x< a)
OpaHK
9 Con Jxu -00<x <+o00 (-00,+ 00) VYVYVYVYYYYY X

1- M u c oa. Koopaunaranap tyrpu unsuruga L(x,)
Ba Y"X2) HyKTajnap opacujaard MacoaHu TOUIaMHU3.

E u u m. Yusmara kaparanga (10-pacm) O£+
+Ne +/10=0, 6yunaun EF=-FO-OE--OF-OE=x2xv Jle-
Mak, £F=|£/|= [x2-x,| .



2 -wmu c oua Koopaunaramap tyrpu umsuruga (10-
pacm.) B(8) HyKTagaH ¢ OMPIUK Y30KAUKAA KOWIAITaH
HYKTaJapHH TOMaMU3.

E 4 u w. M3nanaérran HyKTaHUHT KOOPAMHATACH X
OyyicuH. YHH TomaMus3:

x-8 >0, |x > 8,
x-8 =6 [x=14;

|x-8|=60 ‘- 820, = ‘<8, XKaro0: K(2), C(14).
-x+8=6 * =2

3- M u con Koopauraramap TYFpu 4u3uruma ymoy
TCHICH3JIMKJIAp €YMMHHH TacBHpJaUMH3: a) |X-8| < 6;
0) |*-8]>s.

E 4 u m. a) [x-8| conn N(x) vykragan (10-pacm) B(8)
HyKTarada macodara TeHT Ba 6 JaH OpTUK »Mmac. lllyHra
Kypa: tc-8|5 6 0 - 6" x-8~6 €xku 2 ~ x 5 14. M3mana-
érran Hykranap tymiamu K(2) Ba C(14) mykramap opa-
cunaru KC kecmanan ubopart; 6) KoopAuHaTanap TYFpu
YU3UFUHUAT [2; 14] kecMamaH Tamkapugarn KACMH Ka-
BoOHM Oepanu: (-00;2)u(14;+00).

4 -mucon Yunapu JI(x]), 5(x2) HykTanapaa 6ynraH
AB xecmanu AM:MB= 1:1 aucbarna 6ynyBun M(x) HyK-
TaHU TOMaMH3.

AM
Edyumm — =-o0

MB 1 _x,—))cc 1 1+ A4 (D

Arap (1) nasA”™! necak, AB xecMa ypTaCHHHUHT KOOD-

OUHATaCHU: X= ) xocun Oymamu. Lynwmargek, (1)

¢dbopmynara \-m 2m] Hu Kyiub, AB KecMaHU W2:W, HUC-
OaTma OYiIyBUM HYKTa KOOPAMHATACHHHU XOCHJ KHJIMII
+mX2

MYMKHH: X
mx+m2
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YMyman, mv mv mn Maccaiap Moc TapTubiaa
(X , HyKTamapra kyWunran Oymnca, Oy macca-
nap JI/(x) MapKa3uHHUHT KOOpIMHATACU

ANmh tmmn

(2)

m,+..JImn

Oynanu.

S5-Mmucon 2,4, 0, 8 Ta TEHI Maccalap MOC Tap-
tnbaa A(2), B(9), C(—s), D(3) mykranapra >kouJamT-
punrad. Maccanap MapKa3wHH TOMaMU3.

Edgum (2) popmyna O¥yiinga: ¢

2024449 +6e(-6) +8-3
2+4+6+S

6 - M u ¢ 01 Koopaunara tyrpu yu3ufuHuHr 4, B,
C mykranapura (11-pacm) Tuk xKyiunran Fr Fv F} xyd-
Jap TEHT TabCUP ITYBUHCH KYWUWITaH HYKTa KOOpJUHAa-
TaCUHHU TOMAMU3.

E 9 u m. Yusmanall(—2),5(3),C(8), £=-3, £2=-2,
F=A4. (4) dopmyna O¥iinua:

(-3)+(-2) +(-2) 3+48 =_
A 23-2 +4

A(2) B(3)

C(8)

11-pacm



Maiikmaap

2.124. TynnamiapHW KOOpAMHATalap TYFPU UYHU3UFUIA
TacCBUPIAHT:

a) y4={x|-5 <x < 20}; 0) B—{" -4<x< ¢ };
B) C={x| |x+1|<5}.

2.125. a) KoopauHaranap TYFpu YM3UFUAa IIyHIAH HYK-
TaJapHW TONHMHTKH, ymapaaH JI(-4) raga maco-
dha 5(6) raua macodaman 4 mapTa Karra OYIJICUH.
0) /1(2), Z2(4),C(5), Z)(9) moanuii HyKTaTapHUHT
Maccaimapu Moc Ttaptubma 3, 5, 7, 9 ra TeHr.
Maccanap Mapka3uHUHTI KOOPIAWHATACHUHH TO-
MIUHT.

2.126. a) y4(-3) Ba 5(6) mykramapaa 4 Ki Ba 2 Ki anextp
3apsau xonamTupunrad. Koopaunaranap yku-
Ja myHJAad HyKTaHW TONHMHTKH, YHAA Oy 3apsj-
Jap TOPTULIYB KYWJIapUHUHT TCHT TabCUP 3TYB-
YUCH HOJITA TEHT OYJIICHH.

6) A(-4) Ba B(2) myknanapaa moc Taptudaa 2 Ki Ba
1 Kn 3apsn xoitnamwtupuirad.CoH YKUHUHT Kai-
CU HyKTacuja Oy 3apsjuiap TabCHpPU TCHIJIAIIan?

2. Koopaunara tekuciauru. TeKUCIUKHHUHT O€JTH-
nmanrad O HyKTacu (CaHOK OONIM) OpKaldW ¥3apo mep-
neHaukyasp Ooynran Ox (abcuuccamap) Ba Oy (opnu-
HaTaynap) YKIapuHu yTkazamui3. O HyKTa Oy MKKaia YK
O0yiimua xam 0 (HoN) KoopamHarara 3ra: 0(0;0). O Hyk-
TajgaH MmycOar Ba MaHuil HWyHamumuiap OouuiaHamu.
Texucnukmaru xap Kanmaii A/ HykTa OuTTa (X;y) KOOp-
nuHatajiap xxydrura sra Oymanu (12-a, paem). Tekuc-
JUKJa KOOpJIHMHATANap CHCTEMAaCHHHHT KUPHUTHIHIIN
KYNTHHAa TEOMETPHK MacajlajapHu anredpauk ycyiaa
€UMIl MMKOHUHHU Oepani.

1- ™M u c o n TexkucnukauHr M{x{ly” Ba /V(x;y2
HyKTanapu opacugaru MN macodanu TonuHT (12-65
paem).
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12-pacm.

Edum. Arap x=x206¥ynca, MN kecma MP xecma
OWNaH ycTMa-yCT >Koumamran Oymaau Ba A/A=[y2-y,|
oymumu aén. lly xabu y, =y2 ma A/V=x2—xj Oymanm.

Xi*x2, y2 6yncun. Iludarop Teopemacura mMyBO-
bux MN2=PN2"MP2=(x2-x]))2+(y2—~ ])2 Hdemax,

MN="X2- Xef +(yl~ylf. (D

2 -wmucon Texucnukga érran MCx’y,) Ba N(x2:y2)
HyKranap opacuaaru macodpanu A : 1,9 > 0, nucbarna
oynyBun Q(x,y) HykmaHu TonuHr (12-pacwm).

vr
0

JIs

VA

13-pacm.

Edyum. VYubypuakiaapHuHT
yxmamnurura KypaPQ:ON= MQ :
|\ON =X: 1, 0yngan Ba 1-OGannna-
ra (2) bopmyna OyimyIa:

_x +tAxe _\+4 2
777" |+ 4

By ¢opmynanapJl s O -1 na
XaM YpHHIIH.

3-Mucouna 13-pacmaa tac-
BUpJAaHTaH OWp XUHCIH TMJIACTUH-
KaHUHT Maccajlap MapKa3WuHH TO-
IUHT.
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Egdwum. [lmacTuakamMu WKKU TYpTOypUaKKa axkpara-
Mu3. bup xxuHcnu OyNraHWAaH MIACTHHKA I03WHH Mac-
cacura MytaHocu0 (kK03(hGUIIMEHTUHU 3Ca 1 ra TEHT)
neb omamus. Y xomnaa TyprOypuakiap maccaiapud Mmap-
Ka3u [OMaroHajjapyd KECHUIITaH HYKTajaa,jo3ajlapu 3ca
Si=mi1=2-10=20, S2=2-4=8 O¥ymaau. 1-Oammmaru (2)
dbopmynamap Oyiinga:

:20l1+8'3 20.5-8.8- .6
20+3 20+ 8 7

Mamkaap

2.127. a) Opaunatanap ykuma A(1;-3) aykm'agan 4 oup-
JUK Y30KAUKAAru Y HyKTa TOIMJICHH.

0) JIBC yubypuak Oepunran, A(-5;-3), 5(6;2),
C(3;-1). BC @ AC TOMOHJapHUHT ypTajlapuHU
TYTAIITUPYBYM KECMAHWUHT Y3YHJIUTHHH TOTIUHT.
B) Tpaneuussaunr yunapuv4(-3;2), -fi(8;2), C(6;5),
/)(-1;5) nykranapga érangu. Tpameuus ypra uu-
3UFMHUHT y3YHJIUTHHU TOTIUHT.

r) Yubypuakauar yumapu: JI(0;-2), £(3;0),
C(-1;4). Yuunr: 1) meguanamapu kecumraH N
HyKraau; 2) JIB TOMOHUHHUHT A yungaH Oominad
3:1 mucbarma OYymyBunm M HYKTaHH TONHUHT; 3)
ATYTYfpu 4U3UK KECMAaCUHUHT Y3yHIUTHHHU TO-
IIHHT.

2.128. Arap JI(-4;-3), £(-4;4),0(0;0), 6ynca, AOB yu-
OypuakuuHr 4K Ouccekrpucacu Ounan BC To-
MOHHMHHWHT KECUIIYB HYKTACHHH TOITHHT.

2.129. a) 14-pacmpaa TacBUpJAaHTaH CTEPIKEHIApP CHUCTE-
MacuHHHT; 0) 15-pacmaa TacBUpJaHTaH IIaKJI-
Jard OWp JKMHCIM NIacTUHKAHHHT Maccanap
MapKa3uHU TOTHHT.
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(0;10), B(-1;3> C(1,5;3)

ao"
B(-6;0) A(6;0) A(-1;0) D(2,5;0" X

15-pacm.

2.130. a) MuryBum nuH3a yuyH ~ ~~"+y TEHTIHK

Vpunnu, 0yuna F=2 M —auH3aHUHT POKyC opa-
nuru, dbdif— nuH3anan OyroMradya Ba YHUHT Tac-
Bupuraua macodanap; nmuaza A(6;3) Hykrana,
oytom S(2;0) mykrama xoimamrtupunran. Tac-
BUPHUHT KOOpPAMHATAJIapu TOMHUIICHH.

0) Abcmuccanap ykuaa (16-pacM) KopxoHa HIII-
nab ynkapaérran Oyromiap MUKIOpH (TOHHaJIap-
1a), opAMHAaTaiap YKuJa xapaxaT Ba Japomaj
(YH MuHT cymnapzaa), (1) TYFpu 4YH3UK Maxcy-

16-pacm.
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JOTHU MILTA0 YMKAPUII yU4yH Xapaxar, (2 ) TYFpu
YHU3UK MaxCyJOTHH COTHINJAH OJWUHAJIWUTAH Ja-
pomanau TacBupaaiau. CaBoiiaapra >kaBoO Oe-
PHHT: 1) KOpXOHajJa Wmuad 4yukapum OominmaH-
ryH4a (X=0 XOJM) KaHya Xxapaxar Oynran? 2)
nnuiad YMKapuiraH MaxcyJOTHaH KaH4acu co-
TUJITaHOaH KeHuH AactTiabdKu Xapaxariaap KOII-
JaHTaH Ba KOpxoHa cod doiima oma Oommaran?
C) 2 T MaxCyJOTHHM Talcpiamra KaHda MmaOmar
capd OYmamm, cCOTHIITAaH KaHYa JapoMaa OJIH-
Haau, cod ¢oiina xkanda Oymamu?

5-§. Uuaykuusa. MateMaTuK UHAYKIMSI METOIH.

1. Wunyknusa. X tymram Oepunran 6yincua. Mymnoxa-
3a OPUTHIIHUHT KyHHAAaru MKKH YCYJIHMHU KapanMHs:

a) bupop Tacauk 6ab3u x E X 3neMeHTaap yu4yH TYFpH
Oyyca, Oy Tacnuk Oapua x EX map yuyH TYFpu Oynanu.

6) bupop Tacnuk xap 6up x EX sieMeHT y4yH YpuH-
nu O¥ica, Oy Tacauk Oapua x EX nap y4yH ypuHinu Oyna-
IIH.

Mynoxa3a IOPUTHIIHUHT a) YCYIH MPAUKMAC UHOVK-
yus, 0) yCyJIu 3ca myaux (MyKamman) uHOyKyus neiuna-
o (MHAYKIUS cy3u JOoTHHYA cy3 O0ynub, ¥30ek Tunuma
«XOCHJI KUJIMIIY», «SAPaTUID» MabHOCUHU OWITUPAIH).

1-mucon N={1;2;3;4;...} HaTypaa coHJiap Tyrmia-
MHJa aHUKIAHTaH W(z))=zz2tzz+17 WPONaHU KapanMmus.
y4(1)=19, A(2)=23, A(3)=29 Ba /1(4)=37 connapu TyO
counmapaup. llyHuHT yuyH, 6apuya nEN cCoHIapu y4yH,
A(m)=n2+n+\7 udonanuHr KuimMaTu Ty0 COH Oymanu.

By epma tynmukMac mHAYKOUS €paaMuia Xyjioca 4H-
Kapunnu. Yuxapunran Oy Xylioca HOTYTPHAUP, UYHKH
J16)=289=172conu TyO COH 3Mac.

2-Mucoinr X={10;20;30;40;50;...} Tymnam, &ysu O
pakamu OwiaH Tyraijuran Oapua HaTypaJ COHJAp TYIlia-
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mu 0Y¥mcun. 10;20;30;40;50 conmapuHuHT Xap O6upu 2 ra
konaukcu3 OynmwHamu. UIyHWHT yuyH, X TYIJIaMHUHT
Xap KaHgail x snemeHTH 2 ra Oynunamu. Tynukmac uH-
Oyknust €pramuia yukapuiaradn Oy xynoca TYFpH XyJo-
canup, YyHKU X TYIIaMHHUHT Xap KaHIail 3JIeMeHTH Ky PT
COHZIUD.

3-wmucom yv={1;2;3;...; 1000000001;..} mHaTypan
coHnap tynnamuaa aHuknanran £(n1)=991n2+1 udona-
Hu Kapaimus. A(1), B(2), ..., 5(1000000001) connapu
OyTyH COHHUHT KBagpaTu sMmac ( Oy Tacquk mcOOTIaH-
ran!). lynunr yuyn, 6apua nE/V nap yuyH B(n) coHu
OyTyH COHHHMHT KBaapaTu Oyna oixMmaia.

Tynukmac uHAyKOus €paamMuia YMKapuiraH Oy Xy-
J0ca HOTYFPUAAP. 3aMOHABHU XMCOOIam MamiuHaIapu
épnamuna n HUHT B(n) coHu OYTYH COHHHHT KBaJpaTH
OynaauraH KuiWMaTu aHWKJIaHraH (Oy xkuimar 29 XxoHa-
nu coHnmaH ubopar).

Tynukmac uHAYKOUA Oab3aH HOTYFpPHU Xyjocara oau0
kencaga (1-MHCOJI, 3-MHUCOJ), YHHUHT MaTeMaTHKalard
Ba Oomka ¢anmap (dhuszmka, KkuME, OMONMOTrHSA Ba X.K.)
Jarv, LyHUHTIEK, aMaluéTaaru axaMusITu KyJa KaTTa-
aup. Y xycycuil xyjnocanap €paamMuia yMyMuHd Xynoca
(bapa3, TaxMHUH) KHJIWII WMKOHUHH Oepand.

Tynuk MHAYKOUS XaMMa BakT TYFpU Xyjocara oiau0
KeJaJu, JeKUH YHU Kyjiamjaa XxucoOan uinnapura Eku
TYILUIaMarud dJeMEeHTIap COHHWra OOFIHMK OynraH 0ab3u
KAUUMHYUIUKIAD maino Oymamu.

4 -wMmmucon X={1;2;3;4;...;9} TynnamaN Kapaiimus.

Cx)=(x-1)(x-2)(x-3)(x-4)(x-5)(x-0)(x-7)(x-8)(x-9)
udpoma xap O6up xEX nma Honra TeHr KuUMaTr KaOyn
KUJIaH:

b

C(DH=1-D(1-2)(1-3)(1-4)(1-5)(1-6)(1-7)(1-8)(1-9)
C(2)=(2-1)(2-2)(2-3)(2-4)(2-5)(2-6)(2-7)(2-8)(2-9)
C(3)=(3-1)(3-2)(3-3)(3-4)(3-5)(3-6)(3-7)(3-8)(3-9)
C(4)=(4-1)(4-2)(4-3)(4-4)(4-5)(4-6)(4-7)(4-8)(4-9)
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C(5)=(5-1)(5-2)(5-3)(5-4)(5-5)(5-6)(5-7)(5-8)(5-9)
C(6)=(6-1)(6-2)(6-3)(6-4)(6-5)(6-6)(6-7)(6-8)(6-9)
C(T)=(7-1)(7-2)(7-3)(7-4)(7-5)(7-6)(7-7)(7-8)(7-9)
)
)

b

b

0
0
0;
0
0

]

C(8)=(8-1)(8-2)(8-3)(8-4)(8-5)(8-6)(8-7)(8-8)(8-9
C(9)=(9-1)(9-2)(9-3)(9-4)(9-5)(9-6)(9-7)(9-8)(9-9

Hemak, 6apua xe2fnap yuyH, C(x)=0 TEHITUK YpUHIIH.

Arap X tymiam dekcu3 Tymiam Oyinca €xu yHAaru
3JIEMEHTJIAD COHU JXKyJa KaTtra Oyica, TYIJIaMHHUHT Xap
Oup dJIEeMEHTH Y4YyH OepuIraH TaCIUKHUHT TYFpU dKaH-
JUTHHH KypcaTUIl MYMKHUH OYIMalau eKw Kyna KUHUH
oymamu. Ly cababum, TYIWK MHAYKOUSIAH XKyda Kam
xoJutapnaa QoinamaHumIagu.

S-mucon. Tynukmac uHAYKIUsAAaH Qoigananuo,
«Arap m xomamu A=o, 10", 1+ti2 10nk+...+£rm, 10+aT co-
HUHUHT oxuprH n T1a (0y epna n< m) pakaMuIaH Ty3HWII-

rai coH 5" ra OynuHca, N coHu Xam 57 ra OynuHAIN»
neraH ¢apa3Hu aWTUII MYMKHHMH?

Egyum. /7=1 6ynub, N COHMHUHT OXUPTH OUTTa pa-
KaMHJaH Ty3WJITaH COH 5 ra OymmHCHH. Y Xo0nga, Oepui-
FaH m xoHamm A Hatypan coHHH A=(s,
+..+omi 10)+5 A xypuHHIIAA E3MI MYMKHH. YHI TO-
MOHJAru UKKUTa KYIMUJIYBUMHUHT Xap Oupu 5 ra 6ynuH-
TaHHU YUYyH, YIapHUHT HUTUHIAUCH OYynraHn A COHHM XaM 5
ra OynuHAIH.

/7=2 0¥y1n0, A COHMHHUHT OXUPTH UKKHUTAa paKaMHUIaH
Ty3WiraH coH 25 ra OyiaumHCUH: mr-1 10+aT=25 /.

V xonma, 6epunran m xoHanu N HaTypal COHHH

A =(j110m|+f12 10m2+...+tim2 100)+ 25/

KYPUHAII A E3UII MYMKHH. YHI TOMOHJIArH HKKHTA
Ky UTYBYUIApDHUHT Xap Oupu 25 ra OYIMHTaHU YyUYH,
yIapHUHT HUTHHOUCU Oynran A coHm xaMm 25 ra Oymm-
Haau.

IOxopuna roputunran Myioxazamapaad Goiimanmanud
(TynukMac WHAYKIHSA KynmaHunaMmoknal!), «Arap Oepuii-
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raH m XOHanu Hatypaid N="7, toml+ti2 1om+...+0T , 10+arT
COHHUHT oxupru n Ta (0y epma n<m) pakamMujaaH Ty-

3uirad coH 5" ra 6ynuuca, N conu xam 5" ra OynuHagn»
neraH Qapas3HU aTUII MYMKHH.

0-MHUCcoOIN. 2 maH kKarra Oynran mactiaabku Oup
HeyTa XY(T COHNIApHU HUKKHUTA Ty0O COHHUHT WUTHHIHU-
CHM KYpHUHHUIIUJAA TAacCBUpJAIl MYMKHUH: 4=2+2, 6=3+3,
8=3+5, 10=3+7=5+5,...,50=13+37.

Tynukcus nHAYKIUS €paamMuaa «2 naH Katta Oynran
Xap Ka"zaail XyQT COHHM MKKHTAa TyO0 COHHUHI HWHUTHH-
JIMCU KYpUHUIIKJA €3UII MYMKHH» JeTaH Xyjocara kKe-
naMu3. by XylocaHUHT TYfpu €KUM HOTYFPU SKAHIIUTHU
xo3upradya ucbornanmarad. by myammo JI. Diinmep —
X.Tonpagbax MyaMMocCH 1e0 IOPHUTHIAIH.

Mamkmaap

2.131. Kyiingaru TEHrIUKIapHUHT Ty3UJIUIIUAATH KOHY-
HUSATHU aHUKJIAHT Ba YHU YMYMJAIITUPUHT: 1312
13+23=(1+2)2 13+23+33=( 1+2+3)2 ... .

2.132. ma+n5+ ... +aniuruaauEU 1OHOH Xapdu E («cur-

n

Ma») gaH ¢oiinananuo, KypuHHIIga Oen-
1=4

runam MyMKUH: Yjai-a4ty5- ... +an
1=4

Ky#ngarn WuruaaunapHu €Wubd E3uHT:
n/ -x/

Y E 1 - D

2.133. 2 Oexnrucu €pnamu OunaH E€3UHT:

a) 50 o3 Ketgoy
6) 124+2'7+3%10+..+/2(3w+1).
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2.134.

2.135.

2.136.

a4-a5-as - kKynmaTMaHu 10HOH Xapou II

(«mm») man ¢oiimamanud, I1 s, xypurumma Oen
1=4

n

rujamr MyMkuH: ['1a’

Kymaiitmanapau €iinb &3uHT:
4 5

Kynaiitmanapau Oenrucu Epnamu OuiiaH

E€3UHT:

TynukMac WHIYKIOHSA epAaMUIa «m XOHAIU Ha-
Typan coH K HHUHT OXHpPru n Ta pakamjaapuiaH
Ty3unran coH 2” ra (3" ra) Oynunca, K conu-
HUHT ¥3u xaM 2 ra (3” ra) OynuHAmm», nerax
dbapa3Hu aTHII MYMKUHMU?

2.137. Kagumru CamapkaHa Mazapacaiapu YKyB KyJlaH-

Majapuja COHJap ycTujaa OakapuiraH amaliap
HAaTWIKaJapUHU TEKIIUPHUIIJLA Me30H YCYIHAaH
¢doitnamanrannap. Meszon apabua cy3 6ynu0, y36ex
TUIHIA «YITdam», «YI90B» KaOW MabHOJApPHHU
Oepaau. DciaTUiTaH YKyB KyJJlaHMalapuaa COH-
HUHT Me30HW cudartujga, my COHHH 9 cCOHHUTa
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Oynauinga Xocusl O¥iajguraH KOJJIUK OJIMHITaH.
MacanaH, 8 COHUHUHTI ME€30HHU 8 coHMra, 21 co-
HUHUHT ME30HH 3 COHHUTA TEHT [e0 OJMHTaH.
WHayknusnan Ba 9 ra OynuHUI Oenrucujax
dboiinananub, Kyhdugaru TacAUKIapHU HCOOT
KHAJIAHT:

a) KYII XOHAJIM COHHUHT ME30HU NIy COH TapKH-
Ougaru pakamiap HHFUHAUCHHUHT ME30HUTA TCHT.
Macanan, 467 auur me3ouu 4+6+7=17, 1+7=8;
0) MKKH COH KymaWTMmacu (aupmacu, OYIMH-
MAacCH)HUHT ME30HH NIy COHJIap ME30HJIapUHHUHT
KynaiiTmacura (aimpmacura, 6ynTuHMacura) TEHT.

2. Marematuk wuHAYKOUS Metonu. FOkKopuma Owu3
TYNUKCU3 UHIYKIUS Ba TYJIUK HHAYKI U OWUJIaH TAHUII-
OUK. YJIapHUHT OUPUHUYMCHUHHU TagOMK STUII HOTYFPH
Xyjnocara 0iu0 KEeIMIIW MYMKHH, UKKUHYACHHH Tal-
OUK 3THULI 3ca Kym Xojlapaa Karra KHHMHYHUIUK TyFAH-
pagu. Iy Oone, ynapHUHT TagOWK NOWpacH TOPAUD.
Ouau TanbuK goupacu OMpMyHUa KEHIpPOK OyiraH Ba
Mamemamuk UHOYKyus mMemoou ned ataayBuu ucOoTIam
YCYJUHU KapauMus. By MeTomHUHT MOXUSATHHHU OacH
STHUINAAH OJAUH, OMp Heda MHCOJUIAp KapanMus.

l-Mmucoun. Arap 4">m2 (neYY) TEHTCU3IUK # HUHT
n=k (/:6 /V) kuiimatuaa Tyrpu Oyica, y xoyma Oy TEHT-
CH3JIUK 1 HHUHT n=k+\| KHAMaTHUIa XaM TYFpH OYymuimI-
JUTUHU HCOOTIAHT.

Ncbor. DBepuiran TEHICH3JIUK 7 HUHT N=K KHMH-
Marujaa TYFpu Oyaranu yuyH, 4x>x2 (1) TYFpH TEHICHU3-
JUKKa dramMu3. n=x+ 10¥ynca, Oepuiaran TEHTCU3NUK 4A+H>
>(A:+1)2 (2) KYPUHHUIIUHN OJIAJIH.

buz (1) TEHTCU3NUKHUHT TYFPU dKaHIUTHAAH (O¥-
nananuo6, (2) TEHTCU3MUKHUHT TYFPH dKaHIUTUHU Kypca-
TaMus3.

4+>&2 OYNTaHU YUyH,

4H 1=4Ar>4x2=Kx 24 2Kk 2+ K2 3)
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TEHTCU3IUKHU XOCHUJ KHIaMHu3. k2> Kk, k2> 1 Oyiaranu
yuayH, (3) gan 4k">k2+2k+\=(k+))2 TEHTCU3IUK XOCHI
Oymanu.

Hdcmax, (1) TEHTCU3NUKHUHT TYFpU dKaHIUTUIAH (2)
TEHTCU3JIUKHUHT XaM TYFPU DKaHJIUTH Kenub 4YHMKanIH,
ABbHU 47112 TEHTCU3JIUK n HUHT n=x {kEN} KHHMaTuIa
TYFpu Oyica, y xonna Oy TEHICH3JIMK »n HUHT n=x+|
KAMMaTumIa XaM TYFpHu OYmaau.

2-Mucon Arap [+3+5+...+(2n-|)=n2TeHTIUK n
HUHT n=«x (kEN) KHAMaTHOaa TYFpu Oyica, y xonga Oy
TEHTJINK # HUHT n=x+\| KuiiMaTulna xam TYFpu OYiu-
MWHU UCOOTIIaHT.

N cb6or. bepunran TeHrnuk n=k Oynranga

1+3+5+...+(2A:- )=fc2 4)
KYypuHHIOIHHA, n=K+| Oynranga sca
1+3+5+...4- +2A:+1)=(A:+1)2 5)

KYPUHUIIHU OJIAJU.

bu3 (4) TEHTTUKHUHT TYFpH dKaHIUTHIAH, (5) TEHT-
JTUKHUHTXAM TYFPU dKAaHIHUTH KeIUO YNKUIIUHH Kypca-
TaMu3.

(4) teHrnuk TYyFpu OYymcuuH. Y xomma, 1+3+
+5+ A 2£+1)=(1 +3+5+...+(2fc-1))+ (2&+ 1)=A:2+
H2A:+1)=(/:+1)2 TeHrnauk, spHU (5) TEHTIUK XaM TYFpU
Oymaay.

Hcmak, 1+3+5+..+(2n-1)=n2 TEHTIUK n HUHT n=«k
(kEN) KuiiMatuga TYFpu Oyica, y xoija Oy TEHTJIHUK n
HUHT n=k+| KuiMaTHAa XaM TYFpu Oymamau.

OHAu KyHujgaru TacAuKJIapHU Kapaumwus:

1)4">n2, (neN),

2) 1+3+s5+...+(2/7-1)2=/72 (neN).

by Tacnuk”“apHuUHTr Xap OWpu HaTypal COH n ra OOF-

MUK OYNrad tacaAukKaump. n=\ OyIranga yJIapHUHT UKKa-
JJacH XaM TYFpPHU DKAHJUTHHU KYpHUIl KUHHUH 3Mac.
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4">/72 Teurcusnuk n=k (kE.N) na tyrpu ned ¢apas
Kunanuk. Y xonna Oy ¢apasnaH, 412 TEHICH3IUK-
HUHT n=x+\| Oynragga xam TYFpu OYIUIIU KCIUO YMKaA-
mu (1-mucomn). Xyanu myHrayxmam, 1+34-5+..>(2zi-1)=/z2
TEHTJIMK 7 =K Ja TYFpU neraH ¢apaszgaH, Oy TEHTIHUK-
HUHT n=k+/ ydyH XaM TYFpU DKaHJIUTH KeJIHO YHKaIH
(2-Mucom).

Kapanaérran tacquKIapHUHT Xap OUpH /7=1 na TYFpu
Ba TaCAMK A=K Y4YyH TYFfpu nerad ¢apaszfaH, yHHUHT
n=k+| y4dyH Xam TYFpu SKaHIuTH Kenub® uukagu. Ly
cababnu, TacAWK 7 HUHT Oapya HaTypal KhiMaTiapuaa
ypunnau OYmaau. byHnmail xynoca YMKapuIIga MaTeMa-
THK MHAYKIUS akcuoMacu (€KM MaTeMaTHK WHIYKLHS
MPUHIIUIN) acoCc KUJIHO OJWHAIH.

Mamemamux undykyus akcuomacu: arap HaTypall COH
n ra 60rnuk 0ynran A(n) tacauk/7=/:0 (Aos AOy4YyH TYFpH
6¥ymnca Ba/1(/7) Tacnuk/;=A:na(6y epna k> ko) TyFpu 2KaH-
JUTHIAH YHUHT n=k+\| 1a XaMm TYFpH JKaHJIUTH Kenuod
qmKca, y xonna A(n) tacauk 6apda n > ko HaTypaa COH-
Jap y4yH TYFpu Oymanu.

MareMaTUK MHAYKIUS aKCHOMAacH, HaTypal COH 7
ra 0ofnukK Oynaran A(ri) TacniMKHUHT Oapuya Hatypal n
napaa TYFpH SKaHJIUTUHU UCOOTIAIIHUHT KyHHIaru ycy-
NUHU Oepanu:

\)A(n) TacOIUKHWUHT /7=1 Na TYFPUIUTHHHU KypcaTa-
Mu3 (MHAYKLOUA 06a3ucu);

2)A(n) Tacaiuk n=k pna Tyrpu ned ¢apa3 KuIamu3
(manykmus dapaszn);

3) Kununran ¢apasgan ¢oiigananud, A(n) Tacauk
n=k+\ ma xam TYFpu OYIWIIIUTHHH KypcaTtamu3 (MH-
OYKIHUS KaJgaMu).

A(n) TacmUKHUHT Oapuya Hartypajdl #n COHIApU YYYH
TYFpU 3KaHJUTUHUA UCOOTNALIHUHT Oy ycynu Mmamema-
mux umoyxyus memoou ned artamaau. by meTomHuHT
KYJIJaHUIINTa JOUp MUCON Kapailmus.

3-Muc o /7HuUHT Oapya HaTypall KuiMmaTiapuja
/73+ 1 1/? nPONaHUHT KUHUMATH 6 Ta OYIMHUIIHUHH HCOOT-
JIaHT.
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NcbOor. MaremaTuk MHAYKIMS METOIMKHU KYJaai-
MHU3.

Dn=\ 0yncun. Y xonama, /Z3+11/z=13+111=12 ra sra
OymamMu3. 12 COHM 6 Ta OYIWHAIW.

2)n1=A;6ynca, ni+ \\n udomanuHr Kuitmatu Me + \lx
coHHWra TeHT Oymamu. by coH ¢ ra Oymuaanm ned dapas
KUJIaMHU3.

3)n=x+/[ 0yncun. Y xonga, z3+1 \n=(x+\y+3(x+\)=
=(Ne+\\x)+3x(x+\)+\2 TeHrnuk YpuHIM OYIamu.

®apaszumusra kypa, k3t |\kcounn 6 ra o0ynuHanu. Ker-
Ma-KeT KeNyBYM MKKHTa HaTypal COHHUHT KymnmaWTMmacu
OynraH x(x+\) conn 2 ra OynuHranu yuyH, 3A:(A-+1) conn
6 ra Oynuaagu. LyHuHT yuyH, (A3t11A:)+3/:(A:+1)+12
coHu O ra OymuHAIM.

Jcmak, n HUHT O0apua HaTypan Kuimataapumanst 1 1n
udona 6 ra OynuHAIH.

MareMaTik MHIYKIHS METOAH OHPOpP-OUp TaCAUKHU
xocus Kuiuwl yCylu 3Mac, Oalku bOepurean {maiiép) mac-
OukHu UCcOOTIIANI YCYJIM SKAHJIWTUHU ICAATHO yTaMmus3.

baw3an Oy MeTonq HOTYFpU XaM KYJUTAHUIHUIIUA MYM-
kuH. bup mucosn.

3-Muc o Xap Kaagalh » HaTypal COHHU Y3HWJaH
KeWHWH KEeNTyBYM JI+1 HATypaJl COHHTa «TCHLIUDPY.

N ¢ 6 or1. Xap Kaumaii x HaTypajdl COHH YUyH TaCIUK
TYFpH, SbHU k=k+\| OYymanu nebd dapas xkunaitauk. Arap
9HJU Oy TEHTJIMKHUHT Xap UKKW KHCMUTa 1 COHH KYIIHI-
ca, A:+1=A:+2 O¥ymammu. Jlcmak,Tacauk Oapya n jmapna
«ypunnu». byHma ucOOTHHHT 0a3uc KUCMH «YHYTHO»
kyimirad. bomnnaék 1=2 6ynu6 KonaéTranu MabJIyM d]U.

Mamkaap

2.138. n HuUHT Oapya Hartypan KHHAMaTiapuaa TEHTCH3-
JTUK YPUHIH OYIUIIIUTHHU HUCOOTIAHT:

n .
a) 2"> n+1;
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B) (1+sa)> 1+ua, (Oy epaa a> -1).

2.139. » HuHT Oapya HaTypal KHHMaTiapuia TEHTJIHK
VpuHIN OYNUIIMHU HCOOTIAHT:

a) 1+2+3+.+ =

06) lit21+3'+.. +ta1= —N 21+ 1);

B) 11 +2]+3U.. +n]=-""+-;

N 12+2m+.+a-1)sa= ~ A

n HUHT Oapya HaTypasl KHiMariapuaa ancoHu b
COHUTa OYJIMHUIMUHU UCOOTIAHT, OyHHa:

2.140. nE4-15/?-1, b=9.

2.141. ar=n3t+5n, b=o6.

2.142. a=7nt3n-\, b=9.

2.143. /=6 2'+1972"+|, b=\7.

2.144. an=(2n-\y-(2n-\), b=24.

2.145. a =AB+Un, 7>6.

2.146. o1=/7XA/72- 1), 7).

2.147. a=n(2n-\)(7n+\), 6=6.

2.148. asr2'+20H, 6=6.

2.149. f1=272(A22- 1), 6=12.

2.150. 0’=18%1, 6=17.

2.151. o =3%2+7", 6=10.

2.152. 0~-37+1I1-67, 6=19.

2.153. B’=57322125, 6=45.
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111 6006

KOMIIJIEKC COHJIAP
BA YJIAP YCTUIAA AMAJLJIAP

1-§. Aaredpauk makKJgarn KOMILIEKC
COHJIAp Ba yJilap yCTHAa amMaJiap

Kowmmuiekc coniap tapauMoTH uiaMy (anga, Xxycy-
caH, MaTeMaTHKajaa ajJoxXujaa YypuH Tytaau. Te3 puUBOK-
naHaérran Oy coxa TeXHHMKaja, IMYHWHTJACK WILIA0 4u-
KapUIIHUHT KYIi1ad coxanapuaa FOAT KEHT KYJJIaHHIITa
sra. Uy connap xakujga alipuM MabIyMOTIapHU KEJITHU-
pamus.

Xycycuit Oup MuCOIAaH OOUITANIIHK.

x2+4=0 Tenrnamanu cumuim xapaéuuga x1=2-Y-T Ba

X2=-2 «coHJap» Xocus OYymaau. XaKUKUU COHJAp
opacuna sca OyHAal «coHIap» MaBXyJ sMac. byHnaii
xonatnad Kyrtyaum yuyHT”T ra con me0 kKapam 3apy-

patu maiimo Oymamu.

by suru con xeu KaHAail pean KaTTaJUKHUHI yida-
MHUHH €KMW YHUHT y3rapumwuHu udonanamaiinu. Ly ca-
0abnu yHM masxym (xa€nuil, XakKuKaTAa MaBxXyna OymMa-
raH) Oupauxae6 ataul Ba Maxcyc Oenruiam KaOysa KUJIUH-

raa: V-T =/. MaBxyMm Oupauk y4yyH = —1 TEHTIHUK

VPUHIUIUD.

a+bi xypunumaarn udoaanu kKapaikmui. By eppa a
Ba b map ucTanraH XaKMKUH coHiap, / 3ca MaBXyM Oup-
nuK. a+bi udona yaxuxui COH a Ba masxym coH bl map
«KOMIUIEKCU»aH HOopar OYNraHM ydyH YHH KOMILIEKC
coH ne0 aram KaOysl KWIJIMHTaH.

a+bl ubona arcedOpaux waxidoazu Komniexc coH aed
artananu, Oy epna nelJl, Z>e/?, G=1. by napadad na a+bl
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HA KHCKAaJNHK y4YyH “anreOpauk MmakiIgard KOMILIEKC
COH” AeWuI ypHUTa “KOMIIJIEKC COH” 1e0 uinaTaBepa-
MH3.

Kommiexkc connapuu O6utra xapd Ounan Oeirumam
Kynaii. Macanan, a+bhl Hu z=a+bi kKypuHHUIITA OCNTH-
Jam MYMKUH. z=a~+bi KOMILIEKC COHHUH2XAKUKUL KHAC-
mu a Hu Ke(r) (ppanmysua reele-xakukuit) 6unan, mag-
xym xkucMu b Hu osca Im(z) (dbpaHmysua imaginaire —
MaBXxyM) OwiiaH Oenruiam KaOyn KUJIMHTaH: a=Rc(z),
b=\m(z).

Arap z=a+bi xoMmIIekc coH yuayH b=0 O¥ynca, XaKuKHi
COH z=a xocuJ Oymaau. Jlemak, XakuKuid COHJIAP TYILJIa-
M R Oapua xomniexc cownap myniamu C HUHT KHCM
tymnamu O0ynagu: RcC.

1 -MUCOIJI. £=1+2/, £o=2-/, £5=2,1, £2/, £5=0
KOMIIJIEKC COHJapHUHT XaKHKUHA Ba MaBXyM KUCMIIapH-
HU TOIMaMU3.

E v u m. KoMmmniekc coH XakuKUif Ba MaBXyM KHCM-
JapUHUHT aHUKaHUIIUTa Kypa, Kyiunarunapra 3ram us;

Re(£,)=1; Re(£2)=2; Re(£3)=2,l; Re(£4)=0; Re(£5)=0;

Im(£j)=2; Im(4 )=-/; Im(£3)=0; Im(£4)=2/; Im(£5)=0.

Kommnekc conmap yuyH « < », « > » MyHocabaTimapu
annKrJlanmaiiay, JJeKUH TEHT KOMIUJIEKC COHJAp TYWIYH-
Yacu KUPUTHUIAIH.

XaKUKUil Ba MaBXyM KHUCMJaph MOC paBUIIJA TEHT
OyAraH KOMILIEKC COHJIAp meHe KOMNIeKc coHnap Aed
aTajagu.

4 3
Macanan, £,=1,5+-/' Ba £=-+0,8/ coHnmapu ydyH

Re(£,)=Re(£2)=1,5, 11(£,)=11(£2)=0,8. lemak, £,=£2-
Bbup-6upunan ¢akat MaBXyM KUCMJIAPUHUHT HIIO-
pacu OumaH QapkK KuUJaguraH HKKH KOMIIJIEKC COHTa
y3apo Kywma komniexc co/ms/? neriunanu. Zr'a+bi koM1-
JIEKC COHTa KyIIMa KOMIUIEKC COH z = @ - bi KYpUHHUIIJA

€3unmanu. Macanan, 6+7/ Ba 6-7/ n1ap KymiMa KOMIIJICKC
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coHnapaup: 6+ 7/= 6-7/. llly kabu I coHUWra xKymma coH
Z-7 6ynamu. Macanan, 6+7/ = 6-7/ = b+ [i.a Xakukuu

COHTa KylIMa COH 4 HHUHT y3ura TeHr: a =a+o-/=
=a- 0-i =a. Jlexkun bi MaBXyM COHra Kymma COH
bl =-bl nup. Uynku bI=0+6/=0-6/=-bi, flZ>eR

KoMnnekc connap yctuaa apuMeTHK amaiap KyuH-
Jaruya aHUKJIaHamu:

(a+bi)+(c+di)=(a+tc)+(b+d)i ; (1)
(a+bi)-(c+di)=(a-c)+(b-d)i ; (2)
(a+bi)-(c+di)=(ac-bd)+(ad+bc)i ; 3)
a +bi _ ac +bd be - ad .

ctdi  c2+d2 c2+d21 (4)

(1) Ba (2) TeHrNMUKIapHH OEBOCHTA KyJiaml KUHHH
sMac. Kommiekc coHnapHu KynmauTUpHUII aMaluHu /2=-1
SKAHJUTHUHU IbTHOOpra onubd, KynxamiapHu KymaiTu-
pum kabum OGakapwWIl MYMKHH.

2-mucon. (2-0(|+21)=2|+2-2i-/~-2fi=|+4f-
- I 2=4X 4{
(4) bopmynanu scmabd Koauir Ba amanuéraa OEBOCH-

Ta Kyanam aHya kuiiuH. llly ca6a0 J'ICI/I

+d

jJlanl y4yH, YHUHI CypaTd Ba MaXpaxXUHU c-di ra Kymnaii-
TUpUO, TETHIINN aMalJIapHU Oa)kapuIl KyJalaup.
2-1 (2-1)(-3-2»
-

3-MHUCOI. ez el N e
-3+ (-3 +2»)(-3- 2»

HHU Xucob-
1

= - 6-4"%3%-2 8-/ _ -8-/ -8 1.
9+ 6/-6/+ 4 13 13 13 13
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Komnnekc coHmapHM KYMIUII Ba KYyMaWTUpHUII aMall-
Japu Xoccalapy XaKMKWM COHIapHUKHTA YXIIAMI:

Dztw=w+z/, ') zw=wz/,
2)(ztw)+Z=z+(w+2z); 2" (zw)Z=z(w/);
3)z+0=z; 3") z I=z.

4) z(wtt)=zw+zt!,

Z+w=0 TCHIIMKHU KAaHOATIAHTHPYBYH Z, W KOMII-
JeKC COHJApHU y3apo KapaMma-Kaplid COHJIAp AeHHIIaaH.
Z KOMIIEKC COHHTa Kapama-Kapllu COHHH -z OWIIaH
Oenrunam KaOynl KUJIMHTaH.

Z=a+bi KOMIIJIEKC COHTA xapama-xapmyu OYITaH AT0-
Ha KOMIUJIEKC COH MaBXyJa Ba Oy COH -z=-a-bi KOMII-
JieKC coHuIaH ubopart.

zw=| TEHIJTMKHH KaHOATIAHTHPAIUTaH T Ba W KOM-
NJIEKC COHJIapH y3apo TecKapu KOMIIJIEKC COHJap aeiin-
naau. z=0 coHUra TECKapu COH MaBXKyJ dMac. Xap KaH-
Jail z* 0 KOMIIJIEKC COHTa TeCKapW KOMIIJIEKC COH MaB-

xyn. By con7 conumpman ubopar.
Z=a+bi KOMIJIEKC COHTa TecKapu OynraH” COHHHHU

TOIIaMH3:

1 1 a- bl B a _ b

Z a+bi (a + bi)(a - bl) a2+a2 a2+ b2

l-TeopeMa, Zz+mw=zZ+Ww.

U co6or z’a+bi, w=c+di 6yncun. Y xonaa
Z=a-bi, w=c-di Ba

z+w=(a+bi)+ (c+di) =(a+c)+((b+d)i=
=a+c-(b+ d)i=(a-bi)~+(c-di) =z+w
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2 -TeopemMa. z>=z°*w

N c 6 o 1. XakukaraH,

zw = (a +bl)(c +di) = {ac - bd) + {ad + bc)i =ac-bd-
{ad+bc)i. UKkMHYM TOMOHAAH, z-W = {a-bi){c-di) =
=ac- bd - {ad +bc)i. Haruxanap O6up xwumn. Jlemax,
Zw = z-w.

Xycycas, Oynca, z ra Teckapu Oynran - COHTa

z

KylIMa COH Z Ta KyIIMa COHHUHT TecKapucu Oymaiu.

aKHMKaTaH, 2-teopeMmara kypa Z'- =\ TCHITJIUKIaH
z

=1

Hartuxa. Komnrexkc connune namypan Kypcamxuyau
oapasicacuea Kyuma coH, bepuiean coHea Kyuuia COHHUHZ

= 1= 1 onuHanu. byHnaH:

wy Hamypaui Kypcamkuyau oapascacuea mene: Zn=pj".

Mamgkmaap

3.1. KoMmiekc COH z HUHT XaKUKUH Kucmu Re(z) HU
Ba MaBXyM KUCMH I1T(T) HH TOIHHT:

a) r=-5+8/; n) £=0,5+3/; 3) 8/,
6) I'=6+"/; c) £=2+0,3/ W) 4;
B) r=-15+2/" &) £=-4,1+2/; K) 0;
O ) ;31',; %) £=-3-4/; M) -3/,
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3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

Arap:

a) Re(z)=-4, 17(r)=8;

06) Re(*)=0, Im(z)=1,2;

B) Re(z)=1,2, Im(z)=0;

r) Re(z)=0, \m(z)=0.

Oynca, z KOMIJIEKC COHHMHU alredpamk MIakiga
€3MHT.

TeHT KOMIUIEKC COHJAPHH TOMHHT:

3+3/;0,543/;3+|/5 V9-4/; VA-VsTT 3-4/.
a) KoMmmiekc conmapman Kalcuiaapu TEHT:
3/; -4+5/; 3+/; -3 -8/, 0,(3)+/;-j-Jeir, VsTn

0) (4x-3M)+(3Ict+57)/ =10-(3x-2y-30)/' 6¥nca, x Ba
>napHu TonuHr (x,"ER).
Arap:

a) z=-3+5/; n) Z=-3/; 3) £=3 +3,4/;
0) £=3-5/'; e) £=4,2; u) £=0;
B) £=-3-5/; &) £=4/; K) £=Vsl +4/

r) £=3+5/; x) £=4,(3); 1) £=-0,(3)-2,(3)/
Oyica, £ HU TOMUHT.

I/II/IFI/IHJII/IHI/I TOIINHT:

a) (-3+2/)+(4-/); 8) (-7+3/)+(7-3/);
0) (4+5/)+(4-5/); x) 4,3+(1,7-9/);
B) (5+2/)+(-5-2/); 3) 8/ +(4-6/);

r) 4+(-3+/); u) -15/+(-4+5/);
D (1,4-3/)+(2.6-4/); K) (14+20+8/";

e) (3+8/)+(3-8/); n) 81+(43-17/).

WWFUHIMHE TOIMHT:
-0 1+0. fHI 1-1
a) ' T ~ + 2+ 2 3y

0) (cosza+/ sinza)+(sin20:+/ cosxr), (aSR);
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3.8.

3.9.

3.10.

B) (0,(3)+/-1,(5)+(Q,(6)+r 1,(55));
r) (Re(1+20+150+(3-Mm (1 +20).

ANUpMaHHU TOIMHT:

a) (—5+20-(8-90; 1) (32+4,(5)0-(32+0;

fl-V2 1-V2
6) (5+210-(9/+8); e) , TH, - (1403
1-V2
B) 4—(42—30; €) 4,8- ./

r) (14+30-(21+30; %) /—3/+8).

KymaiTManu xucoOuiaHr:

a) (3+50(2+30; &) (2+30(2-30;

0) (4+70(2-0; x) 4 (s8.,3-0;

B) (5-30(2-50; 3) (5-20(2/+5);

rn (-2+0(7-30; ) (-3+0(3-0;

1) 4+0("-0; k) 0(4,5-0;

e) (*+30(~+4,70; ) (3-0,3) /.

WKKH KOMILIEKC COHHUHT OYJIMHMACUHU TOTIMHT:
14/ 27 42/ 31/

a) ., ) 5.4/ ° I
3.4/ . 3-4/ 14+/

0) 24/ € 342/ M3y
2+3/ 14-3/ 0

B) 5.3/ )y M) 5
1+ 2/ N 1+ 4/

1 3. g0 3) B s

5.4/ 4-/ 1
N 3.9 ) g 0) 1y sm
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3.11. Kymma koMmieKkc COHJIApHUHT KynaWTMacu mak-
nuna €3uHr (a,bER):

a) JoHZR; €) 1102+48A6;

6) 9a2+25br, x) \3aA+29b%

B) 802+16"; 3) axt33bi2H(z/eN);
r) SI"+SZ)2 n) nu/A"; (, ZeN);
1) 3s2+45£4; K) Y32+01§

c) 10a2+56M; 1) 9fla+V 57°-

Hamyna: 77 axt8 124=( 72 o4)2-(962)2=( 77
970(77 nd+962)-

3.12. MaBxyMm OWpJUK / HUHT KyWumara gapaxaiapu-
HU XHCOOJAHT Ba XyJIOCa YMKAPUHT:
a) S B) S, m) s &)L 3) S k) /m
0) ; s, e x) A w /g 7)) M

3.13. AmannapHu Oa)xapuHT:

a) -3/+5+8/(3-/); &) 4(0,5-2,50(3+0+5/;
6) (4+2/)(-1-30+5-8/;  x) 4,2(3-/)(1+0+2+3/;
B) 3/(1+0+3/(3-0; 3) 3+5/+2/199

1) J(5-2041/(9-80;  w) 35500+ 1997

n) (5-30(4+0+15/; K) /200,(3+550);
e) 16- (15-0(1+0; y2002_/2001_/-1999
3.14. XucobaaHr:
(2-31)(3-20. 13 "
D ey ) 1.4/ 1+4)
(3-00 +30. < 1-/.+3-/
0 2 ) 5/ 3
3-4/ X 18] ]-ii] ]_
(14X 2-1); 2-3/ +3+4/°
2-3/ x 2-3/ /
D (1-/X3+/) ") YT77:
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3.15.

AMannapan OakxapuHT:
a) (3-2/V; o) (3+2/Y-(3-2/);
0) (4+3/V; c) (-3+5/)+(-3-5/);

3.16. KymMa koMmiekc coHnap WMFUHINCH Ba KynmauT-

3.17.

3.18.

MacH XaKMKHU COHapJaH HOOpaT dKaHJIUTHHU
UCOOT KHUJIMHT.

zra+bi, w=c+di xoMmmuekc coHiap Oepuiras.
a) arapztw=Ae¢ R Ba*w=BeR 6ynca, w=z 6yna-

nu;, 0) arap -+—=C6/? Ba -m—=/)6 R

O0ynca, w=z Oynagu. lllyHu mcOOT KUIIMHT.

a) 1 Ba > HUHT KaHJail XaKMKUH KuhMatiapuua
6-/Xy Ba x+y+5i kOoMOJEKC COHJAp y3apo Kymma
6ynamu ?

0) OJAWMHTH MacalaHWHT IIapTUAa X Ba y Jap-
HUHT XaKUKHH COH Oymumu Tanad KuiamHMaca,
Macaja HedTa edymMmra 3ra Oymamu? Mmuconm Kei-
TUPHUHT.

3.19. U;muznapunan 6upu a) 2/; 6) 1-/; B) 2-/; r)l-/'V5

3.20.

Oynran XakuKui ko3¢ GULIHUEHTIN KBagpaT TEHT-
JaMa TY3HHT.

KBanpatu myy COHHMHT KymiMacura TeHT OyiraH
KOMJIEKC COHHH TOIMHT.



2-§. TpUroHoMeTpuK MWAKJIJATH KOMILJIEKC COHJIAP
Ba yJap ycTuaa amaJjuiap

1. KomMmjiekC COHHMHI TPUTOHOMeTpPUK makian. Kowm-
JIEKC COHJIapTa OWJl KYNTHHA TymyHuainap aéHui OYiu-
IIM y9yH KOMIIJIEKC COHHU OMpop reoMeTpuk maki (Ppu-
rypa, TacBup) cudartuaa Kapam KyJanamp.

bu3 z=x+yi KOMIJIEKC COHHUHT I'€OMETPUK MIAKJIH
cuaruga, XoY KoopauHaTa TeKHCAUTHAATH A (X,V) HYK-
TaHU CKH 6011131 0(0;0) nykrana, oxupu 3ca A(X;.y) HYK-

taga 0ynran OA BexkTopHH KaOyn kuiamus (17-a,0) pac-

miap). ByHaa koopauHaTa TEKUCIUTHHUHT Xap OUp HYK-
Tacu ¢akar OWTTa KOMIJIEKC COHHHM TacBHUpJaWau Ba
aKCHMHYa, Xap KaHJal KOMIUJIEKC COH (akaT OMUTTa HYK-
Ta OWJlaH TacBUpJaHaAu. XaKUKUH coHiapra abcumuc-
cajmap YKUHUHT HyKTanapu, bi (/6 /?7) cop MaBXyM COH-
Japra 3ca opAuHAaTalap YKMHUHT HyKTallapu MOC Keja-

a) 0)

17-pacm.
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nu. Ulyura xypa, KoopauHaTanap TEKUCIHTH KOMNAEKC
mekucaux, adbcuuccanap YKU Xaxuxui yx, opAuHATaIap
VKU 3ca masxym yK ned xaM atanajiu.

Z=x+iy KOMIIJIEKC COHUHHUHI TEOMETPHK TaCBHUPHU
Oynran BEKTOp YHHUHT paoduyc @ekmopul nedunmanu. Xap
KaHJail z=x+iy KOMIIJIEKC COH sATOHa paJuyc-BEKTOpTra
sra, YyHKH X, y COHJapu sroHa A(X;y) HYKTaHU (BEK-
TOPHUHT OXHPUHHN) aHUKAaWau. Kommiekc coH paamyc
BEKTOPUHUHT Y3YHIHUTH Iy COHHUHZ MOOYaU NEeHUIamu.
Z=x+/y KOMIJEKC COHHUHT MOAYIUHH |z | Ounan €xu
rounan OenrunaiMus. |z |,x, y XakMKUNA COHJIApHU Ky#-
uJard TeHTIWK OuWjaH OOTJIaHTaH:

U=-Jx2+y2. (1)

XakukaTaH XaM, MKKH HyKaa opacujaard macoda ¢op-
Mmynacura kypa, \* =04 ="x - O2+(y- O2 =Jx2+y2

TEeHTNIUK Ypuuauaup (I1-6 paem).
1-Mucon. r=72 - /71 KOMIUIEKC COHHUHT MOJY-

JVHU TOIUHT.
Euum: x=72 ,y=-72 Oynranu yuyH,

VLI +()'=2

04 BekTOp z=x+iy*() KOMIUIEKC COHMHUHT pagnyc-

BckTopHu OVncun (17-B, paem). Mapxkazu 0(0;0) HykTa-
na Oynran r=\z |panmuycnu alnmananuHr B(r;0) HyKTa-
cunu, O Hykra arpodunma 0y Hykra 4 (X, y) HyKTa Ou-
JaH ycTMa-ycT Tymaauran kunub oypamus (17, B-pacm).
By umnuu, oup-Oupuaan 21 ra kappanu OyiaraH Oypuii
Oypuarura (¢apk KuUJagurad dYeKcu3 Kym Oypum Oyp-
JakJapu epaaMmuga amanra omupum mymkuH. Iy Oy-
pum OypyYakIapHHHUHT Xap OUpU r=x4-/> Komniexc cOH-
HUHe apeymenmsl 1e0 aTanagu.
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\1-6 pacMaa z=x+iy KOMIIJIEKC COHUHUHT apTyMeHT-
JapuaaH oupu OynaraH p Oypyak KypCcaTHJITaH.

Z=x+iy KOMIJIEKC COHMHHMHI Oapya apryMeHTIapH
TynnamMuHu Arg(z) Ounan OenruiaiMus.

IOkopunarn MmynoxasanapaaH KYpHHaJAUKH, arap
Arg(™) 6ynca, y xonna uxtuépuit keZ con yuyHy)+2ske
Arg(z) 0ynagu. Uly cababau, Arg(z) Tynnamen Kyhunga-
ruda TacBUpJAIl MYMKHH:

Arg(z) ={p +2ax\ ke Z}.

Bypum GypyarmHHHT KOCHHYCH Ba CHHYCH TabpHuQ-
JapuslaH KYpUHAaAUKH, z=x+iy KOMIJIEKC COHUHUHT Xap
KaHJail $ apryMeHTH Y4yH KyHugaru MyHocabatmap
VPpUHIN:

X 4
cos™ =173, smp -
n u-

By Tenrnuknap acocuna, z=x-+iy KOMIIIEKC COHUHU
Z= 1z I (cosy)yt/"sini/>) kypuHuIINga €3U0 ONMII MYMKHH.
Bynnaii €3um xommniexc COHHU MPULOHOMEMPUK WAKLOA
maceupaaw 1e0 IOPUTUIATU.

Kommnekc coH yekcu3 Kym apryMeHTAapra ara 0ynara-
HU y4YyH, YHH Y€KCH3 KYI ycyjuiap OuUJlaH TPUTOHOMET-
puk maknga &um MyMmkuH. Iy caGabnm, kommiekc
COHHUHT TPUTOHOMETPHUK IIAKJIWHU TalUH OUp Opanukiaa
éraguraH apryMeHT OpKalu &3WIm MakKcaara MyBO(HK-
nup. buz ama mynspmait opanuk cudaruma [0;21] opa-
TUKHHU ojamu3. by opanmkna xap xkaumai r(r*0) xom-
JeKC COHMUHUHT (¢akaT OUTTAa apTyMEHTH ETaju.

Z=x+iy xomninekc coHMHUHT [0;2s] opanukna &éra-
IWTAaH apTyMEHTH IIIy COHHUHT 00w apeyMeHmu neviviia-
nu Ba arg(z) ounan Oenrunanangu. Ulynra myBoduk pa-
Buiaa, z =1z \(cos(arg(z))+/sin(arg(z)) HU z KOMILJIEKC
COHHUHT 00Ol mpuconomempux waxiu aco araiimus. byH-
JaH KeWHH, KOMIIJIEKC COHHUHI apryMEeHTH Ba KOMII-
JI€KC COHHUHT TPUTOHOMETPUK IIAaKJIHM Jel WIraHaa, Moc
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a) tY 6) kY

18-pacm.

paBuUIIga KOMIIJIEKC COHHHHT OOII apTyMEHTH Ba OOl
TPUTOHOMETPUK WIAKIM Ha3apAa TyTHJIAIU.

Oaan 1=0 COHHW ycTHAa TyXTajdamMu3. by COHHUHT
Moaynu 0 ra TEHT, IEKHWH aprTyMEHTH aHHKIaHMalIu.

2-Mmucon a) 1+/;6) 3/; B) -1+/; r) 1-/ counapunaun
TPUTOHOMETPHK Iakjiaga udogananr.

Edum.

a) [1+/| - -JVTV - V2, M =A,
1+ 1= Videos™ +isin (18-apacm).
0) 3f|=3, = 3/=13|co8y +/sinjj. (18-6paem).
B) |[-1+/1=V2, =i A= = 1t =
o
= V2|cos— +/sin—J (18-b paem).

117



[1-/]=V2,t>=-y +0 cos0 ==-";8 = -y 4

+0=7f, 1-/=V2|cos-"+/ s i n (18-r paem).

3-w™muc o JI/(r) Ba yV (W) HyKTajnap opacujaru
macoda |r-H ra TeHrnuruaM mMcOOTIAHT.
Ucbor. z=x/+iyx Ba w=x2tiy2 coOHIapu YUYYyH

lz- W=-Jtx-Xzf +(yl-y 1V ta sramu3. By TeHTITHK-

HUHT YHT TOMOHU M 6a N HyKTajnap opacujard maco-
banup (19-pacm).

3-mucongan kypuHaguku, \z-zj/=r (r>0) TeHrmama
Mapkasu z" Hykajga Oyaran T paauyciud alTaHaHUHT
TEHIJIaMaCUJUP.

4 -mucoaiun l)|z-1+/]=3; 2) |r-14+/| < 3 mapTHH
KaHOATIAHTUPYBYM Oapya z=x+iy HYKTQJIapHUHT IeO-
METPUK YPHUHH aHUKJIAHT.

Egum. 1) |z-1+/|=k-(1-/)] 6ynranu yuyn |z-(1-/)|=3
TeHrJlaMmara sra Oynamus. By Tenrnama mapkasu 1-/ Hyx-

v Tajga OyiaraH =3 paguyc-

Wi M(z) 7y aJlaHAaHUHT TEHIJIaMa-
cuaup.

N(w) 2) \z-\+i] < 3 mapTtHU

KaHOAaTJIaHTUPYBUH Oapua

Z=x+iy HYKTaJlapHHHT

XreomeTpuk ypHH |z-1+/1=3

alimaHa OujaH yerapanaH-

raH mowpajngad mbopar.
19-pacwMm. Aoupan p
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Mawmwmkaap

3.21. KoMnjiekc TEKUCIUKHUHIT KOMIIJIEKC COHr'a MOC
KeJIyBYM HYKTACHHU sICAHT, OyHJa:

a) z=1+2/;
0) 2=-1+2/;
B) 2=-1-2/;

r) 2= 1-2/;
n) 2=2/,

e) 2= 1;
€) 2=-2/;

x)) 2=-1;

3) 2=0;

n) 2=3-2/;
K) 2=-3+2;
n) 2= ;

M) 2=2+3/(1+2/);
H) 2=/ -4/(1+/);
0) 2=/4H5;

m 2=cos~+/ sin”.

3.22. 2 KOMIJIEKC COHTAa MOC KeJIyBUYH BEKTOPHH SICAHT:

3.23.

a) 2=2+3/;
0) 2=2-3/;
B) 2=-2+3/;
r) 2=-2-3/;

n) 2=3/;
e) 2=-4/,

&) 2=2;
K) 2=-2;

3) 2=0;

n) 2=-3+2/;
K) 2=3-/;
n) 2=74;

M)

H) 2=(1+0(1+20;
0) 2=(1-0(1+0;
n) 2=/34/.

KowMmmiaeke coH z HUHT MOAYJIWHU TOIIUHT:

a) 2=3+4/;

0) 2=-3-4/;

B) 2= 1+ Vs /;
r)z=2"+1i;

n) 2=3+3/;

e) 2= 1+2 a/3/;
&) 2= 1+/;

x) 2=V 2 +/;

3) 2=cosa+/ sina (ae/?);
1) 2=1+/ cos (ccER);
K) 2=(2+30(3-4/);

) 2=VsT +3 V2 /,

M) 2=-4;

H) z=bipeR;

0) 2=/;

n) 2=0.
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3.24.

3.25.

3.26.
3.27.

3.28.

3.29.

I xoMnIekc COHHHUHT APTYMCHTHUHH TOIIUHTI!

y 1 * x T,.Vn x
a)z=Va2+,V2 myr=— +/ , 3)z=l;
0) "=:1y-+/% ; e) r1=-2>/3/; n) Z=/;
B) z=3/; &) Vo6-Vob/; K) 1=-1;
r) Z=3; x) r=".-1/; n) £=-/.
Kowmrekc COHHU TPUTOHOMETPUK INAKIAa E3UHT:
a) r=-1-/"; 3) z=it/;

I X I,,. V3
6) Z*W, I/I)Z:-2+'T ;
B) r=->/3+/; K)z=42+"'4%

, V5 1.

r) r=-1+73<; a)r=T "2 '
) r=-2; M) Z=2/;
e) z=/; > A TN
&) z=1; 0) z=-/;
x) 1=-/; u) 2=-V6-V6/.
z=-3-4/ HM TPUTOHOMETPHUK IMaKjaaa E3WHT.

71T . A
z=2c08— -2/'sin-- HM TPUTOHOMETPHUK INAKIJIA

€3UHT.

Z=-cosyy+/ sinyy HHM TPHTOHOMETPHK IIaKJIa

€3UHT.

r=2+ V3 +/ HU TPUTOHOMETPHUK MIaKIa E3UHT.
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3.30. "Nl+cosN+Z sity) (-2 < (p <.2) HU TPHUTOHOMET-
PUK IIakiaga E€3UHT.
3.31. K*ingaru coHJapHH airedpamk makiga E3uHT:

3.32. Arap Y=3 0¥ica, z HyKTajap YpHUHU aHUK"aHT.

3.33. Xap kanzaii z Ba W KOMILIEKC COHIap yuyH M-M<
< |r+Y - Iz+/w| Kym1 TEHTCH3IUKHUHT Oaxxapu-
JUIIAHA UCOOT KUJIUHT.

3.34. Uxtuépuili M Ba y KOMIIJEKC COHJAp Yy4yH
|[W+V|2+[W-V|2HH TONHHT.

3.35. Kyiiugarn mapTiapHd KaHOATIaHTUPYBYHM HYK-
Tajnap TYIUIAMHHHU 4YU3Mana KYpCaTHHT:

a) k-10/1 < 20; n) k-2+/1< 4
6) Re™ > 4; e) |z|=Rez+3;
B) Imz < -1; x) rr+4r+4r =0
) |r-2/|=5;
2. Tpuronomerpuk mak;iaga 0epuiraH KOMILUIEKC COH-

JIADHU Kynadrupui, 0yjamm, xapaskara Kyrapum. Tpuro-
HOMETPHK IIakiaga 3uIral KOMIIEKC COHJIAapHH Kymai-
THpHUII, OYIWII Ba napakara KyTapull KOUJaJapUHH
KenTupubd 4uKapuil y4yH acoc OyiaauraH TeopcMmanap-
HU Kapailmus.

lI-teopema. Komniexc counap KynaummacuHuHe
MOOYIU KYRAUMYBUULAP MOOYIAPUHUHE Kynaummacuea
MmeHe, Kynaumys4uiapHune xXap KaHoau apeymeHmiapu
HUUSUHOUCU WY KOMHUAEKC COHAAP KYNAUMMACUHUHE OUpop
apeymenmu 0yaaou.

Ucbor. z=r(cosy>t+/ siny>) Ba vv=/?(cosa+/ S1ma)map
Z W KOMIUIEKC COHJIAPHUHT OMPOp TPUTOHOMETPHK IIaK-
nu OyiacwH. Y X0nma, T Ba W COHJAp KymaiTMacUHHU
KynxaajlapHd KYNaWTUpHUII Koujaacu €plaMmuja TOICakK,
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zw= 1/?(cos(y)yt«)+/ sin((p+a)) xocun Oynagu. [emak,
Izw I=r/?7= jz 1 Iwl Ba ip+a counm HUHT Oupop ap-
TYMEHTHIaH ubopar.

2-teopema. Komniexc connap Hucoamunune mo-
oynu Oyauny8yu 6a OYIysuu MOOYLIAPUHUHE HUcOamued
mene, OVIUHY84U 8a OYIY8UU XaAp KAHOAU ApeyMeHmaapu-
HUHe auupmacu OVIuUHMaHune oupop apeymenmu OyIaou.

Ucb6or. Z—+(cosy>t/ siny>) Ba w=/?(cosa+/ sina)
Jap z Ba QU KOMIUIEKC COHJIapUHUHT OHPOP TPHUIOHO-

Z r(cosys + sin js)

METpUK Imakau Oyicuu. Y xomga - - S(cos,, +(sin”)

= R—(cos(A- a)+ isin(*7- a)) TeHrauk Oaxapunanau. by

r
epllaH sca - ﬁ[ SKaHJIUTU 6a ¢ -a COHHMHI; y4YH

apryMeHT OVIUILIUTH KeTud YUKaIH.

OHAM TPUTOHOMETPHK MIaKiga OepuliraH COHJIAPHHU
KYynaTUpum, OYIWII Ba Aapakara KyTapuIl Koujaana-
pUHH KEITHPaMU3.

Tpuronomerpuk makiaga (60m TPUTOHOMETPHK
maknaa Oyaumu mapT smac!) Oepunran z= r(cosy>+/sin™>)
Ba w=/?(cosa+/ sinct) KOMIIEKC COHJApHH:

a) KYmaWTtupum yuyH, zw=rR(cos(<p+a)-+/ sin(<p+a))
TEHTJIMKHYU Ty3ull Ba VHz HM OOl apryMeHT OwWsiaH aj-
MalITHPHII;

0) Oynmum yuyH, (cos(*-a ) +isin(*- a))

TEHTJIUKHU TY3WII ba<p-a HU OOII apryMeHT OujaH ai-
MalITHPHII KEpak.

TpuroHOMETPUK MmaKjiga OepuiIraH KOMIIIEKC COH-
JTapHU KYMaWTHUpUII KOWUJacHHH Zz" = z-z Ta
KymaiiTyBuM) KymaiiTMa ydyH KeTMa-KCT TaTOUK 3THO,

7" HU XHcoOiam KOWJACHUHU XOCHJI KHIJIAMHU3:
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Z7"=(/<cosy>+t/sin™))"HH xucobmnam yuyH, ? = rnco$,rmp+
+/ sin/?v?) TEHTIMKHY TY3WII Ba 24p apryMEHTHHU 0ol ap-
FYMEHT OMJIaH ajJMaIlITUPHUII Kepak.

Arap z- Cosuy>t/ smntp O¥nca, mapaxxara KyTapwuml
dbopMmyrnacu KyHuaaru KYpUHHIIHH ojJagu: (cos/zy>+
+/ sinZ7v))"=cosAzv)t/ sinzzy).

By Tenrnuk Myasp ¢opmynacu nevinnanmy.

Mucoi.

x19

n K IEP n .. K
21 cosZJr 151n4— . cos—+ 1sin—

npooaHUHT KUHMAaTUHU TOIHHT.

Euynm. Cyparnarn kynaiityBumiap Oom TpPHUTOHO-
METPHUK MIAKJIJard, Maxpaxaaru KynautyBuuiap aca Oomr
TPUTOHOMETPHK IaKiAa OyiMaraH KOMIIJIEKC COHJIAPHUHT
napaxanapuman umbopar. By xon amammapau Oaxxapuil
KOMJAJTapUHHU TaTOMK ATHINAA XalaKUT OcpMaliu.

Hapakara kyTapuil, KymaiTUpUII Ba OYIHUII Kouana-

0yes e

PMHM Y3 YpHU OUIAH KyJlalml HaTHKacuaa 1 - A 1

9n San
+

(¢ THT)" ('T)" (~5)+ml<y 4

14, /o, x\\ 185m-, . . 185m-
55-)))= 2 COS1 T m U

TCHIJIMKHHU XOCHUJI KHWJIaMH3. Ey TCHTJIUKHUHT S'/HF TO-
MOHH KOMIIIEKC COHHHHT 0ol TPUTOHOMCTPUK IIAK-

T
nuHU udoganaManau, YyHKH D> 2;-.

1851
HH OOm apTyMeHT OWjaH aaMallTHpaMu3:
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A =2 2|cos|l4vT +-"j +/'smll4;7 + - 1l =

17 .17
=2 2lcos—=" +/sin -~

Mamkaap

3.36. TpuroHoMeTpuk makjaga OepuiIraH COHIAPHUHT
KymaiTMaCHHHU TOIMHT:

wl ( 7 R
a) " =y (cos7 +/sm -

Ba z2=cos—+/sin—;

1 J .
6) Z| = - (cosi +/Sin—
2\ 15 15

Ba Z=4|cos” +/sin’|;
B)z,=V3|cos?. + Zsin”

Ba 12=3(cos” +ism~);
r) Z =5(cosa-+/sinzx)

Ba Zi = cos —+ /sin —.
3 3

3 .3 7. HU XUCOOIaHT:
Zi

a)4 =Vlfcos—+/sin—1 z2 =2fcos—+/sin —);
o1 19 9] 2 21 21
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0) z =9|cosJ +/sinjj, z22=9[cosy +/sinyj;

B) 7 =cos—+/Sih—,  72=cof—+ fsin—;
4 4 " 6 6

. f b e

Dr, = -Ilco s+ 1Sln§r],

1f S .. Sa)
A=i(cosT +,smT)

3.38. [lapaxxaHu XHCOOJaHT:

a) 2| cps sin ; m) fcosy +/siny) ;

0) |V3”~cosj+(sinyj| ; e) fcos”-+1siny j

B) T4(cosy +/sinyjj ; x) fcosy+isinyj ;

r) |3|cosy +/sinyjj ; 3) |coSy +jsin~]

3.39. MyaBp popmynacunan ¢oirmananunud, upoxaa-
JapHU oos<> Ba siny) opkainu udoIanaHr:
1) cos8y>; 2) sinSy?; 3) cos9y>; 4) sin9”.

3.40. |+, T xucoOnanr, Oynna z=cosy?+/ siny).

3.41. Kyiingarn udomasapHu XUCOOJAHT:
(i-0 A +i)6 VI-,y
)

a) (140(1-'v2)' (1-0"
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3.42. (l-cosv>+/ sin™))2 Hu xucoOnaHr.

3. Kommiieke COHNaH WIIM3 YUKAPHIN. z KOMILICKC
COHHHUHT 1 -Hamypa/i oapascaiu uiousu ned, wn=z TEHTI-
nuK OaxapuiaguraH Xap KaHJald Ww KOMIIJIEKC COHra
auTUIagu.

Arap z=0 6ynca, w"=0 (nEN) Tenrauxk w=0 COHH
YUYyHTHHA Oakapujaami.

Arap z * 0 6¥nca, wn=z (nEN) TEHTIUK W HUHT 1 Ta
Xap XuJ KuiMmaTtujaa OaXapuIWIMIUHU, IbHU z ~ () COHHU
n Ta Xap XWJI KOMIIJICKC WJAu3japra sra OYJIHIIUHU UC-
O6oTmaiimMus.

Teopema. z—(cosa+isimz) X 0 xomniexc conu n
ma xap xun wk komniexc unousnapea 3ea 6a 6y uiousiap
Kytuoazu gopmynra OuraH monuiaou:

a +2ak . .. a7t 2ak

+ fsine-m--=eo- L A0, 1, 2,..., /i-1.

n n

NUcbor. w=/?(cosy>t/ sin®?) KOMIIEKC COHH
Z=r(cosa+t/ sina) ~ 0 COHHHHT I-Japaxalu HIIH3U
o¥yncuH. Y xonna Rncosn<p+isinn<p)=r(cosa+isina) TeHT-
TUK YpuHIU Oynmamu. MKKHTa KOMIIIEKC COHHUHT MO-
OyJulapu TEHT Ba apryMmeHTiapu Oup-Oupumaan 2iak (Oy
epna kEZ) xymunyBuura ¢apk KUJICArdHa, yJap TEHT
oymamu. lly cababnu

V7. (i)

p=|
Il

(2)

TeHTIHUKIap Oaxxaprinand. XOCHI KHIWHTAaH Oy TEHTIIUK-
JapHU W HUHT TPUTOHOMETPHUK IIAKJIUTa KYSIMU3:
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By epman xypuHanuku, z=r(cosa+i sina) KOMILIEKC
COHUHMHT Xap KaHnxail /7-mapaxamu miunu3u (3) xypu-
Humpa Oymanu. AkcuHYa, (3) KYpUHUIITATH Xap KaH-
Iaii KOMILUIeKC COH z=/<cosat/ sina) KOMILIEKC COHH-
HUHT J-Aapaxanu uingusu 6ynagu. Bynu napaxkara xyra-
pum épmamuaa 0eBOCHUTa TEKIMHPHO KYPHUIT MYMKHUH.

Iynanait kunuo6, (3) KypuUHAIIAATH COHIAp Ba (akaT
my coHJapruHa z=/<cosa+/ 51ma)koMIUIEKC COHUHHUHT
J-Japaxanu Wigu3u Oyiamu.

Ouau (3) popmyna z ~ () COHMHUHT 1 Ta Xap XU
WIJW3UHU aHUKIAIUHU KypcaTtamui. Kynmalnuk ydyH
(3) bopmynamaru w HUHT Kk ra OOFJAMK SKAHJIUTHHU OIII-
KOp KypuHHUIIAA €3u0 OJNaNIHK:

wt=V 7(cos5”" +sin kez “)

r=0, k=\,...,k=n-\ Oynranna Oy ¢popmyna €paamuaa
w0, wl}l...,wn, COHJIapu XOCUJI KHJIWHAAU. by COHIIapHUHT
apryMeHTiapu Oup-Oupuman 21 ra kKappaiu Oyimazaw
KymunyBun 6unad ¢apk kunaau. lllynuHr yuyH Oy coH-
Jlap opacujlia TeHIJIapu MaBXyJa OYynMmaiau, spHH yiap n
Taanp

Ounu uxtu€puil kE:Z cOHUHU JNeACOHHUTa KOJJIUK-
nu O6ymaMus:

kK=ne*n+5, 0y epnameZ, se {0,1,2...,0- 1}.

V xonna,



By cpnan kypuna-
nuku, (4) bopmynana-
T K HUHT YpHUTra Xap
KaHaail OyTyH COH Ky¥-
uiaragga xam, w), w,,.
..,WN, COHJIapHUHT OHu-

XpopTacu xocuia Oynanu.
dcmak, TeopeMaHUHT
TaCAUFU YPUHIIU.

Mapxkasu koopau-

Hatajmap Oomwuma O¥i-

A

20-pacwu. rad,>/7 pammyciu aii-

JJaHaHU KapanMus.
Wv ..., \VWwlryKkranap my aiinaHana €Taaud Ba YHU 7 Ta
TeHr €ilmapra axparaau, 4YyHKd KymHH WAHYKTanap-

HUHT apryMeHTIapu Oup-Ouprnapugan — ra ¢papKKuia-
n

nu. Jlcmak, Oy HyKTanap aiiaHara MYKH YM3UJTaH MYyH-
TazaM n OypUakHHUHT ywiapu Oynaau (20-pacmaa 6y MyH-

TazaM onTubypyak, uusMmana .:=6, L WOOW="),

l-MmuconV—a2+i4] uuHr Oapuya wk KuAMaT-

JapUHU TOMaMMU3.

Euumm V2 +/V2]=1(-V2)4(V2)2=2,

a =arg(- V2 +/V2)= -y

Oynranu yayH - -n/2+/V2 - 2/cos— +/sin— ] ra ara-

MMH3.
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(3) dopmynara xypa wk KHHMAaT y4yH,

31, . 31
+2.7*%

aos +/sin T \ a1 =0,12.

TEHTJIMKKa 3ra Oynamu3. by TeHTrIWKAaH Kyiumaruiap-
HU aHUKJIaWMU3:

=0 wl = V2 fcos —+ / si = 1+
k=0 na feos - sm?/2 1+,

k=\n1a w,=V 2|cos+1sin =
=M(-V6-V2+/(V6-V2)),

k=9 na w2= %ﬁr{cos—ljg?--f- /sinw\n—) =
= V2(sin  + /coslAz)J = A4(V 6 - V2 +/(V6 +V2)).

2-Mmucon. 1) z2+4=0; 2) <*-16=0; 3) z31=0;
4) "3+1=0; 5) r5>1=0 TeHrnamMajapHU CUMHT.
E 9 u m. Tenrnamanapuu eunmmga KynxaaiapHu Ou-

PUHYM Ba MKKHHYHM Aapakajiu KyuHalTyBUMJIapra axkpa-
THIIaH QoiganaHaMu3:

z2+4=(z-2/)(z+2/)=0, 6yunau z,=2/; ~"=-2/;
2)74-16=(22-4)(22+4) =0=>(z-2)(z+2)(z+2/)(z-
-2/)=0,0ynnan z12=+2,z34=+2/;

3) z23-1 =(z-1Xz2+z+1)=0 k "1=°
z2+z+1 =0

9 Anrebpa, 1 kucm 129



4) f + 1=(z+ 1)(z2z+ 1)=0, 6yunau z,=-1,z23 =

5) c31=(z-1)("4+B+ "2+ z+1)=0; r-1=0 O¥iinua z,=1,

my Kabu

=¢2 éxu zI+\ - t2- 2

AraE Z+~=t ? +2+\
z z

z

anIMallTHPUII KUpHUTHICcA, /2+/-1=0 TeHrmama XOCHUI

Oymanu. YHUHT ungusnapu: /12=--1~—. VY xonnaa:

1 -i+Vs - -i +Vst/Yio+aVs
r+-=-y -, 6yngan " 3= X ,

-1-V5£i>/10-2V5

7+ -= 3 Oynman z45=

3-Mmucona. z628z3+27=0 TeHrIaMaHHU €4yaMMH3.
E g u m. z3=« anmamrtupum M-28p1+27=0 xBagpat
TCHIJIaMara KeJaTupaau.Y HUHT mmu3iaapu 1Ba 27. Duau
z3=1 Ba m/}-2] TeHrnamanapHu e4u0, ;kaBOOHU TOMAMH3:

, - 11uf3 0 -3£373.

N 23 2 M 56 2

Mamkumxap

3.43. JI Hu xucoOiaHr:
AN
a) z="g([co§lT +/51r}11-1;
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3.44. 2 - 16|cos—+/sinyj conununr YIUHYH Ba

TYPTUHYH Japa)ajlu WIAU3JIApUHU TOIHHT.
3.45. x5= r(cosy>+/ sinv?) TeHr1aMaHUHT O0apya WUIIH3-
Japu KynaWTMacUHU TOMNHHT.
3.46. KBaapar TeHrjiamajlapHU €4HUHT:
a) x2+8/x+12=0;
0) x2+ VT5/x+ 51,5=0;

B) x2-10/x+24=0.
3.47. Ukku XaIu TEeHTJIaMaJlapHHW €YHHT:

a) 27r3-8=0; B) r5+243=0;

0) zI181=0; r) z10:59049=0.
3.48. 18 127+11=0 y4 xanau TEHrJIaMaHU CYHUHT.
3.49. 7,2-65z6+64 TeHriaMaHu EYUHT.

TaxkpopJaamra 10ip Malkjiaap

3.50. Xucobmaur:
a) (2+3/)(4-5)+(2-3/)(4+5/);
0) (x-1-/)(x-1+/)(x+1+/)(x+1-/), xeR;

B)(L3£;
1-3/

1) (1-4/)-(/(3-4/)+3));
m) (1+4/)2-(3+/9;

e) 3+8/+9/2+10/3

&) 8-4(/151)+13/;

x) 21/4+23/91-17/17



3.51.

3.52.

3.53.

3.54.

3.55.

Tenrnamanu euyuHr (Oyana xeR):

18
a) -2x+4/=3x(- +/2+2/-2/76) 3+x/=(—+x)+1+/.

B) 5+(3+x)/=3x+2+4/; 1) x+3-C3+x2/-7-?/.

Arap (5x-3>")+(x-2>")/=6+(8-x+y)/ O¥ynca, X, y
XaKMKUW COHJIApHU TOTHUHT.

Japaxa acOCHHU TPUTOHOMETPUK MIAKIaa €3Mac-
aH mapakaHW XHCOOJIAaHT:

a) (1+020, 6) (I-/)2L

Ky#nnaruinapau sinxX Ba CO3X0pKalu u(ogalanr:
a) sin3x; 0) cos3x; B) sindx; T) cos4x; m) sinSx;
€) cos5x; k) sin2x.

Kommiexc coHNapHU TPUTOHOMETPHK MIaKia
€310, xucobmammapHu OaKapuHT:

a) (1+0Xx n) (1+/I'(1-/),5;
F1+N3
6) ., e) (1+2/Y(2+3)3
24
5 1- Y3 &) (2+NA2+3/)9,
2
v2°
-1 +/V3
D(1-if] et
3.56. V? Hu xucoOiaHr:
a) z=1, /7=3; &) z=-9, 77=3;

6) Z=-1, /7=4; x) z=-15, 77=4;

A=_ —3:
B 4+V48/, T 37 3) z=Y +Y ii n1=3;

r) =14/, «=8; u) r=1-/, 7=6;

n) z=/, 77=3;
e) r=-/, 77=3;
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3.57.

3.58.

3.59.

3.60.

3.61.

3.62.

3.63.

TeHrnamMmaHu €UYUHT:

a) *=-1; 0) r¥=1+/; B) 22=-9; r) r2=16.

a) ix2+6x+c=0 (a* 0) renriaamana /S-4sc<0. Tenr-
JaMaHu KOMIUIEKC COHJap TYmjIaMHua CYHHT.
0) 7+z2+|=0 TeHrITaMaHW CYWHT.

XwucobaHT:
A\
O N e
B)[TS; i v
TenrnmamagaH x Ba * HHM TOIHHT (XER, “E R):

a) (x-)+(3x+")/=3-3/;
0) (5x+31)+Qy-xZ)=3-/,

B) ("x-24-("+6x0=21/;
r) (2-3/)(X+>2/)=-1-5/.
Bepunran koMmniiekc coHyiiapHu KymwuHr. K mu-

JIYBUUJIAPpHUHT Ba ﬁHI‘HHHHHHHF TEOMCTpPHUK TacC-
BHUPHUHHU sICaHT:

a) (2+3/)+(4+2/); n) (-4-7))+(4+7/);
0) (-4+5/)+(3-2/); e) (-3+2/)+(3-2/);
B) (-7+6/)+(-3-8/); €) 3/+(4-5z2);

r) (-5-2/)+(-6+8/); x)4/+(-8/).

Afitmpumrau OaxapuHr. KamaroBuu, alipunyBdu
Ba alMPMaHUHI I'€OMETPUK TACBUPHUHH SCAHT:

a) (3+2/)-(2-2/); 1) (4-2/)-(3+3/);
6) /-5/; n) 8-(4-3/);
B) (4+3/)-(2-3/); e) /-(2-3/).

bynumiau GaxkapuHr:

a) 6(cos70°+/sin700:3(c0s25°+/sin25°);

0) 2(cosl20°+/ sinl203):4(co0s90°+/ sin90°);

B) Vs (cos 160°+/ sinl60°): V3 (cos40°+/ sin40°);
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3.64.

r) 4(cos75°+/sin75"):|(cos(-15,)+; sin(-15"));

1) 8/+(1+V 3J;

e) -6z +(-4-40;
&) (6-6/) : 3(cosl5°+/ sinlS0);

K) (2428 i)-. (4-41).

KynaliTyBuniapra axpaTHHT:

a) x2+4; 6) x4—16; B) x2+3-4/; 1) 7+ V5.

3.65. TeHTIUKHU TEKIIUPHUHT:

f-1+/V3 F—l—,q/sy
o JH J .

1-JIS.fi+i °

Vs-
Y

.y 1N

->

3.66. KoMIUIeKC TEKHCIIMKAA KyiHuaaru mapTHA KaHO-

3.67.

ATJIAHTUPYBYU HYKTAJIAPHUHI F'€OMETPUK YPHU-
HU IITPUXJIAHT:

a) Re(z)<5; &) u>5;

0) arg(z) < [; x) K i< 3;
B) Rc(z)=2; 3) |z-4|< 2;
r) Im(z)=-2; n) |zt2z > 4;
1) Re(2)<0; K) |z+1-/|< 2

e) Re(z)+ 1Im(z)=0; ) \z~ij< \z~I\

z=(p+qi)(p-qi) KOMIIEKC COHHUHT MOJYJIMHH
tonudr (/?7eR, "ER).
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3.68.

3.69.

4 =-2+21737 Ba 4 =[~i COHIapHH TPUTOHO-

METPHK MIAKIra KeITupub, Kyiugaru udomanap-
HU XHUCOOJIaHT:

a) z,-z2; B) II) Vs, £) V-s;

0) T) e) Vs; x> S
Kylingarn TeHTJIUKIapHU HCOOTIAHT:
a) z-z = |72 B) "+ z= 2Re(z);

0) ,+2=r + 12 r) z- z=2/e(z) /.

3.70. a) Tekucaukma ~=3+2/ Ba z2=5-/ KOMIJIEKC COH-

mapra moc JI/,(3;2) Ba I/X5;-1) mykramap scai-
TaH. z3= 2(zI+22)2COHra MOC HYKTa TEKHCIUKHUHT
kanman A/3(x3>3) HykTacuaa >koumanramm?

6) IMapannmemorpaMMHuUHT ydta yuu £,=(),
~=2+0,5/, Zj=0,7+1,8/ xommaeKkc coHIapra MOcC
HYKTajapja xoinamras. ITapamienorpaMMHUHT
TYPTUHYM YyYUTa MOC  KOMILIEKC COHHU TOIMHT,
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1V 600
KYIOXAJIJIAP
1-§. bupxagnap Ba kynxaajaap

1. Anrcopauk udona. Harypam kypcaTkudaian gapaxka.
bupxan. AnrcOpana kymnaHunagurad xaphui Oenruiani-
nap Oup xun TypAard kKymiad macajajnapHu Gopmyia-
Jap KypuHUIIUAa OepmiraH yMyMUH KOHJa acocuua
eyuIra MMKOHHAT sApaTanu. Arap coHnu udomagaru
aiipum €xm Oapda coHyap xapdiap OMIaH arMarmTHPHUII-
ca, xapguii ugooa xocun Oynamu. bus xapduit udona-
JmamjaH MaTeMaTuka, Gu3uKa Ba Oomka (GaHIapHU ypra-
HUIIAa KeHT QoHnamaHamMus.

Typr apupmernk aman, OyTyH mapa)ara KyTapuim Ba
OyTYH KYpCaTKHWIN WIAW3 YUKapHII HIIOpajlapu OpKa-
au OWpIamTHPUIATAH Xapdiaap Ba coHdapaaH umbopar
ndonanapra areedpaux neiimnanu. Arap anreOpa-
uK udonana connap Ba xapQJapHUHT HIAU3 HIIOpaa-
pU KaTHamIMaca, yHTa payuoHan aieebpaux ugooa, Mi-
IW3 WIIOopajapu KaTHAIICA, UppayuoHanl areeopaux ugo-
dancuwaou. Arap panuonan udonana xapdnam udomgara
Oynum amanu KaTHamMaca, y —OymyH anecebpaux ugho-
Oa Heduniianu.

Muconnap. 1) 6Z2-3at<Vc—O0yTyH anredpauk
udona;

2) _ xkaCp anreOpauk udona;
c
3) 5+c — uppanuonan anreOpauk udona;
4) (a-b)2=(b-a)2— aiinuAr.
Uppanuonan udona oupop pamuonan udopara aiiHan

TEHrOyIuIM XaM MyMKHH. Macanan, J(az+2) -2 =al
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Anrebpank udonarapHu MAakKJI aJIMallTHPHIIIAP XaKuIa
V 6001a amoxmma TyXTamamus .

Xap 0upwu a ra teur OyaraH, n (n>2) Ta KynaiTyB4H-
HUHT KymalTMacura ¢ COHUHUHT n-dapadcacu Jeuuiia-
nm Ba anaed Ocnrmnananu. lllynmait kuauo,

an=a-a-...a (n>2).

n mapma

Tawpudra acocan, a' = a. Harypan xypcarkuunum na-
paxka xoccajapu:
1°. ame an=attm; m, nEN.
2° am . an—am-n* m» m y I
3°. {amr=atn; m, nEN.
4°. (ab)n=ar bn; m, nEN.
[ \n an

5°. 7, =—:a, bER, b*0, nEN.
6/ b

3°-xoccanu ucOoTnaiiMu3 (KOJraH xoccajiap Xam IIy
kabu ucOoTiIaHaan):

(am)yn = am-am-...-.am=a " a * =
n wapma m wapma  m wapma  m mapma
# wapma
=g Jl-.- 1= a".
T napma
bytyn mycbar mapaxanu xapd, coH €ku yaapiaaH Ty-
3UNraH KymaityBumiap kymaitmacuaadn ubopatr OyTyH
anrebpauk udonara oOupxad neiinnanu.Kosdpdpunmuent-
nmapu OuwiaHTWHAa (GapkK KHIaguraH OwWpxamiap yxuau
oupxaoaap yetiueam. MacanaHn, 3ab Ba -4,21Anap yxmanr
oupxagmapaup.
Xap Kangail Oupxal Typiau KYpHUHHIIAA E3WIUIIH
MyMKUH. Macaman, 706+b5= 3,5+2n16b5= Tndmbe-al-

2 62=...

Jlexun 7n6)50upxanma COHAW KYMAWTyBUW OHMPHUHUIH
Vpunna, xappuap andaBut TapTHOUIA Oapaxka Kypcat-
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KWUYU OpKanu Oup mapra &3mnrad Oynub, y cmaumdapm
(kanonux) KYpUHHUIIAA E3UITAHIUP.

Bupxannaru 6apua xapdiap napaxxaanapuHUHT HUFUH-
OucH 1y OWpXaZHHWHT oapadcacu Nednnaii.

Con éxm Ourtra xapd xam Oupxagaup. Macaman, x|

3
W 470; 3,(9) — 6upxammapaup.

Mamkuaap

4.1. Udonanm x acociu gapaxa KYpUHHIINAAA E3UHT:
a) x3x5 n) (x2)3 3) x3%;
0) x"x"x6 ¢) (x32 u) (xX2x3)B,
B) -x37; &) (x2xM3 k) x2”" 3)4;
r) -x3x3 %) ((x345 1) x42" ) 4

4.2. UponaHuHT KUHUMATHHU TOIHUHT:

25-U8 344+200. 128 10
2210 175+84 ° 1) 2334 2657
2879 265 125 105
N0 136+84° ©) 53.3 2657
N0 136+84 105 125
28479 265 ° ©) 26e57 2334
125 105 24-33
x)
23444° 27456 125
4.3. BUpXaJHUHT JapaXxaCHHU aHUKJIAHT:
a) 3x&KyS; n) bxye; n) 15;
6) —3IXV4 e) Hx2 4 k) xd7;
B) 0,8xVY; &) Uyz'h T) X *X2- **X9;

r) 15; x) 43x3 719 M) xyxyX4x G o exA°;
4.4. bupxaJaHu CTaHIapT WIAKJITa KEJTUPHUHT.
a) 13xy14xVY; n) 3xy(-1,5)V;

0) xPx7y) e) N ax¥2-6,5x3;
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B) 3x"y-xr5 c) ax"Z'/ x5
r) 11x¥ Bx3; xK) ti(x2)yzX3

. A” HM TOIIMHT:

a) A=3x2'z, /1=3; n) A=2x2y72 /2=4;

0) A=13xy2, a=2; e) A=3x", /2=5,

B) A=x2z , [2=14; &) A=4yz3 /2=4

r) A=41xyz2, /2=3; x) A=14xy%3 /=2.

. bupxagauHT KO3PDUIIMEHTUHN AHUKJIAHT:

n) 1,(51)x%z2-7xy;

0) e)

ql4 15 uay a 11 ou
B) 121 5 "2V, e)

r) 0,(3)xy-" z a)jey— 22

. Upomanu commanamiTUPHUHT:
a) (13a+15/>)-(14n-7/>);

0) (11x312x2)+(x3-x2+x4);

B) (3aX-11x2)-(3nX+6%x2);

r) (4x%+8xy)-(3x2*-5xy);

o) (23x-11>n-10a)-(-151r10y-15a);
e) (7Tn25ax-x2)+(-2a2+nx-2x2);
€) (13x2-8x>H-y)+(-11x29x3;);
x) (11xy+13V)-(9xy+x2).

. AMmaniapHu OakapHHT:

a) a(o2tx)-x(a-x);

0) 13(x2+y)+5(x2>");

B) 2(a-3x)+3(a-2x);

r) 13(2a-3x)+11(a+x);

n) -b{a2-£)-2{a2+y?)\

e) -(3x-2x)+5(a-2x);
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é) IMI-YU3CY -x2);
x) 19(x3;-xz2+17(-xF+3xz2).

49. Udonanm commamamiTHpUHT Ba y3rapyBUMHUHT
Kypcatuiarad KuiMatuma udoma KUWUMATHHU
TOTIMHT:

a) (a-Illa-2)-(a-\)(a-3Y, a=1,75;
0) (2a-5)(a+\)-(a+2)(a-3y, n=-2,6;
B) (m-5)(s-1)+(s1-2)(n-3); 0=1,3;
r) (x+1D)(x+2)+(x+3)(x+4); x=-0,4.

2. Kynxangnap. bupxaanap WuFruHIUCH Kynxao neiu-
naju.

Macanan, [tfb+Itfc, Ox"y+xyl nponanapHuHr xap
OMpH KYmXaaaup.

K¥ymxanm tapkuOumard 3HT KaTra Japakalw OupXan-
HUHT JapakacHu LIy Kynxaouume oapajicacu Neinnani.
Macanan, /Xx)=ctox27Z>X, 3xy+" MKKUHYH Japakaid
KYynxaaaup.

P(x)=ctox2Z)x Ba P(x)=0x2+Z>x+c KynxaainapHu
Kapalnauk, yjap OWTTa KYNXaIHUHT WKKH KYPUHHUIIIN
€3yBHU. YIapJaH UKKUHYMCH X y3rapyBuHd Japaxa Kypcar-
KUYJIApUHUHT KamMaiin® 6opumu taptubuna, I-HU CMAH-
Oapm xypunumgaru €3yBaup. Kym aprymeHTiam kymxan-
Jap xaM CTaHJIapT KYypuHUIIA €3UJIMIIN MYMKHH. X, ), .

., T — y3rapyBumiap, a,b nap Honnan ¢apkJu COHIAP
OyncuH. ox*ly*2...r*”Ba bxa'yme.mln OupxaiaiapHu co-
MUIITUPAUIUK. k=mVv k2=m2..., k=m., nekun k. +H>mit
Oynca, OupuHYM OMpXaJ MKKMHUYMCHUAAH KaTTa, YyHKH
ylapiaru X Ta y jap Japaka KypcaTKhujiapu Oup Xui
Oymnca-ga, z HUHT KYypCcaTKW4W OMPUHYM OMpxajia KaTTa.

Arap Kyn y3rapyBUWIM Kynxajaga xap Kalcu KyIIu-
TyBYM Y3WAAH YHTAA TypraH Oapya KYIIMITyBUHJIapJaH
KaTTa Oyica, KYIMIUIyBUUIIAp J1y2Aguil (1eKcuxozpa@ux)
TapTubna XoWmamTHUpuUIATaH AeWmmagu. MacamaH,
P(x,3',r)=8x¥Yr12-5x4Yr+ 16x4 ~ KYyNXaAHUHT KYIIUITYyB-
qugapu JyFaBHM TapTUOIa >KOHIAmITHPUITaH.
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Arap xynmxagHuHT Oapya xamapuaax,y,...,Z y3rapys-
YHJIApHUHT KypcaTKUUJIapu WUFUHAUCH M Ta TeHT Oyica,
YHU m-0apaxcaiu oup jGcuncau kynxyao neviunanu. Maca-
naH, Sjtr-Sy+z —OupuHYM Japaxanu Oup kuHcau (OyHaa
m=1), x N y+z3VYxy2-5xyz— y4uHuu gapaxanu (1=3)
OUp KHUHCIU KymXa.

Arap axkf...zk Oupxan/s=A:|+..>& | napaxanu Oyica,
nxtuépuit ymymuii J kynaiiTyBun yuyH a(Xx) ra sra Oyna-
MU3.

Arap uxtuépuii S conu yuyn IAx,... Ar)= Xud{x,...,z)
TEHTIUK Oaxkapuica, kynxan (pyHKOHsSA) m-ga-
paxanu Oup >kuHCIM Kynxan (pyHkmnus) OVnagu. Ma-

r~1?
caran,Y(x,y)=y}+y. y ~ +~ @ykuusa 3-napaxanu Oup

KHUHCIA QYHKOUAAUDP, YYHKH /(2x,2>>)=83+4x2-

My xabu,JI*,>)="3+2x% -y 3+x2 +y — y4YUHUH

+Z
napaxanu {m=3), fix,y,z)= SV’ + HOJIWHYM Japa)xalu

(/m=0), JIx,V,o)= Z 3y iz OupuHuYM Aapaxanu {m=)\)
Xty

oup ocuncau pynkyusrapmp. Arap xFy+xy3 xynxagma x
ypHura y, y ypHura x €3wica (SbHHU X Ba y Jap YpHUH all-
MalTUpuica), O IMHIA KYHXAAHUHT Y3U XOCWI OYmamu.
Arap P(x.y,...,z) xynxan TapkuOugaru xap¢IapHUHT
Xap KaHjJal YpuH ajiMallTUPUIMIIUAA YHra ailHaH TEHT
Kymxax xocwn O¥nca, P kxymxanra cummempux xynxao
neiinnanu. CHUMMETPUK KYyHXaAAa KYHMIUIyBYWIIAp YpUH
AIMAlITUPUITAHAA HUFUHAU,KYHAUTyBUUIApD YPUH all-
MallTUpUJITaH1a Kymaiitma y3rapmanau.
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Arap (JI+x)(JI+.y)....(JI+T) udonamaru xKaBcmap OYHI-
ca, S mapaxamapuHuHT KodpduumeHtiapu cudaruga
X,y,---,Z y3rapyBUUJIApHUHI CUMMETPUK KYIIXaJlapu Typ-
ran oymanu. Ynapra acocuii cumMmmempux Kynxaonap RZVuM-
nagu. Macanan, y3rapyBumiaap coHH Ja=2 Oyica,
{X+x)(X+y)=X2+(x+y)X+xy 6ynub, acocuii CUMMETPHUK
Kynxamiap x+y Ba xy Oynamu. YmapHu o=x+y, a=xy
opkanu udonpanaiimus. Illly xabu, n1=3 ma o=x+y+z,
o=xy+txz+yz, o=xyz Oynmanu.

bynapnan tamkapu, Kyiduaaru KypuHAMgaru o =x+
+y+...+Z (n ta Kymunysum), c2=x2+y2+..>r2, .. .,
o=xktyk+ +..+Z* dapaxcanu viuzunourap Xxam CUMMET-
PHK Kynxanjaapaup.

l-teopewma. Hxmuépui sk = xktyk oapasxcaru
UURUHOU 0 =Xty Ba 0 =Xy JAPHUHE KYNXAOU KYPUHUWUOA
MaceupAaHUWU MYMKUH.

W ¢ 6 o 1. XakukaraH, k=\ ga sl=x+ty=<ov k=2 na
S2=c2+ Y 2=(x+y)2-2xy=or2-2c72 Teopema 31/ Ba sn(OyHna
1 <n <k xk <2) yuyH Tyfpu OyncuH. YHUHT s, yUyH
TYFPUIUTUHU UCOOTIANMHU3:

SW= AUy MK ) ()T y-xyn=(cl +y) (x-+y)-(eLn+
+y Dxy=sf(7tsa (72 Dapa3 Oyiimya sn Ba sn, jap y4yH
Teopema Tyrpu 3au. [lemak, Teopema $rHlyuyH xam TYFpH.

2-TeopeMa. X,..Z y3eapysuuiu xap Kauoau
cummempux P xynxao seona pasuuwida wiy yzeapysuunap-
oan mysunean acocuii CUMMempux Kynxaoiapoan ubo-
pam Oynumu MyMKUH.

U c 6 o1: /7=2 6ynran xonHU Kapahmus. P{x,y) cum-
METPHK KYNXaJd axey KYyMuiayBIura sra 0yiacun. Arap m=k
Oynca, Oy KymunyBun a{xy)k ra, ibHU ao*ra TeHTr, k>m
o0ynca, P(X,y) HUHT Tapkubuga axey Owmman Oup Karopmaa
X BayllapHHU YpWH alIMallTUPHUIIIAH XOCHI OYIyBun ay''x*
kymunyBun xam Oynmamgu: flx*y+ +axlyk=a{xy)mxlcmt+ y-
m=ao™skm Jlexun l-teopemara MyBOo(UK UXTUEPHUHN Skm

Japaxajlu WMFUHIU, JAeMaK, P CUMMETpUK KYymxaja XaMm,
xap mouM (7, Ba <€ opkanu ndomagaHaIm.
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1-Muconm Px>)=x3y +2x22H-2xy2 cuMmMmeTpux
KYynxaJaHU a, Ba a2nap opkKanu udonaiaiMus.

E uwu m PE>)= (x+ty)x2=xy+tyd)+2xy(x+y)=
(x+y)(x2xy+y2+2xy)= (x+y)((x+ty)2xy)=allal-a ).

?(x)=amf+anln'I+...+aix+aian*( xypuHUIAATH OYy-
TyH panuoHan udonara OUp Y3eapyguuau n-0apaxcaiu
Kynxao Oetunaou. Xap Kanngait con O-mapaxanu Kynxani-
naH noopar. OCoHH 3ca gapakara ara OyiImaran KYHXa.
UK" KYMIUIyBYM KYUXaTHUHT 6owt Xadu, ao 3ca yHUHT
0300 xaou AerunIaa.

3-teopema. Yszeapysuu x Oyiiuua mysunean xap
Kaunoau oymyH payuonan ughooa

anXI't andXI'''+ - + al\X+ a0 (1)

Kypunuwoazu ugooaza atinan meuneoup, byHoa an,...,aa—
xaxukuu couaap, ns*0.

N c 6ot .Teopema connap Ba x udojga yuyyH xap
noum YpuHiu. Y A{x) Ba B{x) ubonamap y4yH YpuHIH,
neinuk: N(x)=amkit...tal(r>n), B(x)=bxI+.Jlbho Y
xonna JI(x)+5(x)=(artxT+..> A O)+()K"+..>60)= (aTXUt..
..tA0+(0-x1+.>0-X H+A +...+60=(aT+0)xT+...+(10t/)0)
wuruaau (1) xypunnmpa 6ynagu. lly kabwu,

A{x)B((x)=(am+...+a)(bxI"+...+bi)=..=, A#Oc» 2)

c=af)(+talxbxt...+axbi +aJ)i(arap i>m 6ynca, 1.=0 O¥ma-
IIH ).

lynnait kuinub, Teopema Oapya coHmap Ba X udoaa
V49yH YpuHIH, YHUHT A(X) Ba B(x) ydyH ypunnu O¥ynra-
Hugan A(x)+B(x) Ba A(x) B(x) yuyH ypunHiu Oynuiu
kenu6 uyukaau. Jlemak, Teopema Oapya panuoHan udo-
Jnajiap y4yH YpHHIIU.

(2) TeHTNIMKKa Kaparanja, UKKWH Kymxaja KymakTMma-
CHHHUHT 0om Xaawm KyuawBduiap Oom XaIJlapHHWUHT
KynauTMacura, 0304 XaAud 0301 XaAJapUHUHT KyNaut-
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Macura TEeHT, KyHaTMaHUHT Japa)xacu KymnaroB4yuiap
JapaxaJapuHUHT WUFUHIUCUTA TEHT. Bbup Xuim gapaxa-
IU KYyOXaajdapHU KyHMIraHaa KAYHK Japaxand Kynxan
XOCHUJI OYIUIIN MYMKHWH, TYPIH Japakald KYMXaJlapHu
KyIIranja 3ca Aapaxxacd KarTa Japaxkald KyIIUIyBYHU-
HUHT Japaxacu OujaH Oup Xuja OYiaraH Kymxam XOCHI
oymanu. Macaman, (4x2x+3)+(-4x22x+1)=-3x+4,
(4x2-x+3)+(-2r4-1)=-4x2-3x+4.

Wkkn K>TIXaAHUHT aifHaH TEHT OYIUII MmapTHHU UdO-
JalOBYM TEOPEMaHU HCOOTCH3 KEITUpPaMU3.

3-teopema. Aeap P(x) kynxaounune xeu oyimaca
oumma xos3g@uyuenmol HONOAH Papkiu Oyica, wyHOAl
xO0ER conu monuaaouxu, yHOa Kynxao Hoaea auiaumati-
ou, avuu P (xj*0 oynaou.

l-Xxynoca. Arap X HUHT Xap KaHAail kuiimatuga
P(x) xynxamx Hoira TeHr OYyica, y Xojjga YHUHT Oapua
kodpPunmeHTIapu HoNTa TEHT Oymagu.

N c 6 or1. bapua xe/? yuyn JIx)=0 Oymncun. Arap
P{x) aunaT OUpop Ko’ dhUIHeHTa HOJNTA TEHT OYiIMaca,
3-TeopeMara MyBOQ UK IIyHJIai x=h COHU TOMHUIATUKH,
yHIa o0ynanu. by aca VXE/? yuyn /Xx)=0 Oynum-
nuk maprura 3un. Jemak, 6apua kodphunuenTiap Houra
TEHT.

2-xynoca. Aunan mene P{x) sa Q(x) xynxaonapoa
X HUHZ Oup Xxun oapasicanapu Kosgguyuenmaapu mene oyna-
ou.

Nco6orT P{x)=0{x) 6ynrann yuyn J[x)-0(x)=0
Oynmamgu. 1-xynmocara xypa, Oy aiiupMaHuHT Oapya K03 -
¢bunmentnapu Hosra TeHr. bynnan, P(x) Ba Q(x) kynxan-
JapHUHT MOC KO3pPHUUHEHTIapH TEHr OYaumu Kenud
YUKAIH.

1-Mmucom Arap /)(x)=(x2+2)3—-6(x22)24x3—
-36x2+20 Ba 0(x)=(x32)206¥ynca, P(x)=Q(x) Oynumiu-
HU UCOOT KHJIAMH3.

NcoorT /XX)=(x6+3 2x43 e4x+8)-0(x44x2+4)—
—4x3-3 0x2+20=x6-4x3+4, Q(x)=x6—4x3+4. JleMmax,
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Px)=q (x).amanna (MacajlaH, KaJbKyJsTOpla XHCOO-
Jamiap COHMHM KaMalTHpUII Makcaaunaa) OyTyH pa-
uuoHan udonajapHu KYWHOarw KYpUHHIIAAru &E3yBH-
naH QoimamaHUIT KyJai:

(...(Xax+atii)x+ar2x+...)+al 3

2-Mmucon. /Ix)=5x44x3—Yx22x+4 udonaHuHT
x=3,89 marm COH KHWMaTWHHU XucoOmam 3apyp OYIICHH.
Iy €3yB Oyitnua xxamu 14 mapta, P(x)=(((5x+4)ar-7)nr-
-2)x+4 xypuHumM Oyitnya sca 9 MmapTa aman OakapHiIaIH.

MamkJaap

4.10. Kynmxanaum KymaWTyBUHMJIapra aXpaTHUHT:

a) 7ax+14ny; €) 2Xx-3)-5¢(3-x);
0) 3"x+60l'%3; x®) 5(73)-A(3-X);
B) ax+bx+x; 3) S5xd2+10x2;

r) 132n2n; u) 1312

n) x(a-c)ty(c—a); k) At+Ax*;
e) a(x-y)-c(y-x);, ) 15x2c3-25xfH.
4.11. Hc6oTnaHr:
a) (a-b)(a+b)=a2b 2
0) (a+b)2=a2+2ab+bl;
B) (1—A)2=n22/1A+62
r) (a+b)(a2—ab+f))=a3+b3,
n) (a-b)(a2+ab+b)=ai-b\
e) (a+tby=a3+3a2b+3ab2+b*,
€) (a-bY=a23a2b+3ab2 b 2
X) (a+b+c)2=a2+b2+c2+2ab+2ac+2bc.
4.12. KacpHUHT KUHMAaTHHU TOITHHT:
39,52- 3,52,
N 57,52- 1452

856 - 44' 71 - 23 +94-42
406 622 - 322
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4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

632 - 23r . k e N,

712- 152+ 86 +24 ° (8%H +2 +8%)2 "

(s*+ + 8%)2 g (132 -112)(132 + 112)
E)(4 ~ 4 *elll'; XK |
KynaiiTyBunnapra akxpaTUHT:

a) "-y-x-yl
0) x22xy+.y2c2
B) (x-5)216;
r) 2x2-4x+2;

o) axZ2a-x2+x;

e) x3tV+2xy(x+.y);

&) x3VY-5x(x2x>H-/);

x) (?+axZawvc-y?\

1) (xH>)(x2ty)-x3y3

K) 36A2-(A2+9)2;

) 8x327V§

M)(x-Y (x3+VY)(x2txy+y)-(x6-/).

x HUHT HCTalTaH HaTypal KuiMaTtuaa

a) (&+1)2(&-1)2 HuHr Kuiimatu 4 ra;

0) (2&+3)2(2&-1)2HuHT KuitmMmatu 8 Ta;

B) K}-x HUHT KuiimMaTu 6 ra;

r) BA:+1)2(3A:-1)2HuHT KuiimaTtu 12 ra 6y nuHU-
MIUHUA UCOOTIIAHT.

Arap fl+Z>+c=0 6ynca, n3+"3tc3=3aAc O6ynumu-
HH WCOOTIIAHT.

CoHJIapHU TaKKOCJAHT:

a) 452312Ba 442302 0) 297-299 Ba 2982
B) 263-243Ba (26-24)3 r) (17+13)2Ba 173+133
a/7=0 6¥ynca, la+b| HUHT KUIIMATH HUMAra TEHT

oynumu Mmymkun? (-~x* = [x| 1aH QpolinanaHuHT).
In 12+ 1212+ Ic 12=0 6¥nca, (fl+Z>+c)2 HuHT KUii-

MaTHHU TOIHHT.
(x+y+z)2-2Xy-2Xz HU cOOaNalITUPHUHT.
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4.20.
4.21.

4.22.

4.23

4.24.

4.25

4.26.

4.27.

(x-y-z)2 HUM Kymxaara anJTaHTHPHHT.
Y(x)=x23x2+2x-1 kynxan Oepunran. Kyimumaru-
JapHU XUCOOJIaHT:

a)JI2); n) A-0; 3).0%-1);
6)J10; e)A/+1); u)J1n);
B)JI-+1); §)J1-0; K) JI2");

I Z(V2); x) /(n/3-1); ) /(77) m

Kynxan xosppunrueHTIapUHUHT HUHFUHIUCHHU
TOIHUHT:

a) Y(xX)=(4x-1)1992x-1)200+(8x-1)2A4x-1);

0) JIx)=(3x-2)2003x-1),99+(8x+1)2+2;

B) Y (x)=(x-2)202-x)+(4-x)MNx-1)20+3;

) JT*)= (¥~ O(-**2)20+(4-4x) 18 x +3)2+ 17.

. ¥Y(x) xynxan ko3¢ GUHEeHTIapUHUHT HUTHHINCH
m ra TeHT. @ HHU TOIWHT:

a) JI*)=*3+IX2+3*+1; /a=5;
0)JI1x)=7x3+2x2tox:+2; T=4;

B) Ax)=12x4+2x3+ax2t1; ;u=12;

r) }(X)=AX5+t4x4+8x+ 1; T=-4.

KynxagHuHr 0301 XaAUHU TOMNUHT:

a) JIM=(3"-D)A4x+1)15x20+ 15;

0) /(x)=(3x-4)1§13x-1),6+x17-15;

B) JIx)=(2x+1),5(3x2+2)4+(x-2)2+17;

r) JIx)=(3x+ 1)2A3x+4)3(x+ 1)2M+(x-1)20+ 19.
JJI*), g(x) nap tenr xkynxangnap Oynuca, a, b nmapHu
TOIHHT:

a) JIN)=" H3xX6+X2H 1, g(x)=3x6tD)x2+ 1;

0) JIM)=" 34N H3x+2, g(X)=x3H7x2+3x+2;

B) JIx)=nx3')"2x+3, g(x)=4x3+27x+3;

r) JIX)=AX8+6X3+9, g(x)=cx10r4x3+tix2+9.
x+5=f1(-*-2)(x-3)+Z>(x-1)(x-3)+c(x-1)(x-2) TeHr-
MUK alWHUAT O¥nca, a, b, ¢ 1apHU TONHHT.
Kynxannap WMTrMHAWCU HA TOIMUHT:

a) JI*)=x8+3XTH4x2+ 1, g(x)=4x88+ 3x65+ 15;

0) JI;0=24-5x3+4Xx2-1, g(x)=-x4+6x3+x+2;
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B) /X)=X6+5x2t 11x+4, g(x)=2x6+x4+3x3+5;
r)JIx)=xAx6t5x4+12, g(x)=7x3+8x21 L

4.28. Kynxannap WHFUHIUCUHUHT JapaKaCUHU TOITHHT:
a) JIx)=(x-1)7Ax-2)$3x, g(x)=(2x-4)12+4x2
0)JIx)=(2x+5)15:3x4+4, g(x)=(2r4-3),6-4x3+x+1;
B)JIX)=(3x+5) 183 lo£+2, g(x)=-(3x+1 1) 15t-33x6+4;
r) JIx)=x#x6+3x2tx+3, g(X)=-xH2x6+4x5+2.

4.29. 4.27-mucongaru kynxamamap yuyH JIx)-8(x) HuH
TOINMHT.

4.30. KynxannapHu KYynmaWTHUPUHT:

a) JIx)=5x44x2tx+2, g(x)=4x;

0) JIx)=4x4+3x3+2, g(x)=4x3+7x+1;

B) JIx)=Hx43x2+3x+5, g(x)=5x6+7x2+4x+2;
r) JIx)=13x3+4x2x+2, g(x)=2x2+5x+6.

4.31. AiiHusTnapHu ucOOTIIAHT:

1) (x2+y2+z2)(u2+v2+w2)=(xu+tyv+tzw)2+ (zv-
-yw)2+ (xw-zu) 2+ (xv-yu)2;

2)(y-z)st(z-x)5H(x-y) $=5(x-y)(y-2)(z-x)(x 2ty 2+ 22-
-Xy-yz-Xz).

4.32. a)X, y, z HUHT s2 s3 sd mapaxann HUFHHIAAIAPH-
HH a, Ba 02aCcOCUIl CUMMETPUK KYmxamiap OpK-
anu udomanaHr;

0) x4tyd=al-4alh2t2alTeHTAUKHN HUCOOT
KUJIHT.

4.33. a) x24x+3=0 kBagpaT TEHTIaMaHH eUYMaH,
1) myHpaii gHTE KBajpaT TEHIJIaMa TY3WHTKH,
VHUHT HJIOU3Japu OepuiraH TeHTIama X,, X2 UJI-
OU3napu KBaapariapugad ubopart OYicuH;
2) sHTH KBaApaT TeHIJaMa MIAU3Iapu a FEx H2x2
Ba a2=x2+2x106yncun;

0) x2+x-2=0 TeHrmamMaHW e4YMacHaH,yHUHT WII-
OU3JapUHUHT YYUHUYH Japa)kalapd HUUTUHIHCH-
HU TOIIMHT.

4.34. 1) x3+4xy+4xy2+y3; 2) x4-5x4y+6xF2+6x2% 3
-3xy"+y5 cUMMETpUK KynxaJjlapHU a, Ba aZiuap
opKasu udoganaHr.
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4.35. a, Ba Oj napnan ubopat KynailTyBuniapra axpa-
THHT:
a) - 12x3 + 15x¥2- 12xy3+ /;
0) 70x4+ 13x3y+8xY +137+16/;
B) OyTyH kodpdummeHnTtinn /X¥>>)=" 2+27x}>+
+ Cy+2Zh:+2£y4-F xynxan panuoHan ko3 du-
MUEHTIN ax+by+c yIXaJlHUHT aHUK KBajapaTH
oymumu yuyn A, B, C, 7), £, ¥ xoappunuenrt-
mapra HucOaTaH KaHAall mapTiap KYyWHUIHIIN
Kepak?

3. Kucka xymaiitupum ¢opMylalapiHUHT yMyMJIall-
Majapu. Arap KynxaJHu Kynxajara KynauiTupui Koujaa-
napunaH ¢oiimamanub, 3apyp coamaramTHpUIIIApHA Oa-
xKapcak, Kyiiugarn ¢gopmynanap xocusn Oynagu:

xX*af =x2+2ax + n2,
(x £11)3=x3+3x2Y + 3xa2+ 02,
x+a)x-a) =x2- a2
(x +djx2- ax +c2) =x3+ 13
x-afx2+ox+y2) =x3- a3

x+>+2z)2=X2+/ +2R2+2xy+2xz+2yz

Ba XO0Ka3o.

OHau X+1 UKKUXATHA m HATypal KYypCaTKUUJIN Ja-
paxkara KyTapuIil KOHYHUSATH OwyiaH TaHumamwuiz. Ly
Makcangma (x+a), (x+0)2 (x+<3)3 (x+a)4Ba X0Ka30 mapa-
JKanmapra KyrapunuiapHu Oaxkapu®, Xxocun Oynran énun-
JIMHAHT K0dPGUIMECHTIApUHN Ky3aTalInK:

(x+a) = Ix+lq
(x+a)2=1x2+ 2ax + a2,

(x+af = 1x3+ 3x20 + 3xs2+ 1B,
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Eitunmanapaan 6om ko3ddunuentiap 1ra TeHTIn-
rUHU Kypamu3. OXupru KynxaiHu x+a ra Kynautupuo,

(x +s1)4=bcd+ 4x3 +6x292+ 49X + 1a4

HHu xocmi Kminamui. Ly xabu

(x +a)5= LS5+ S5x‘a+10xV + 10x2a3+ 5xa4+ 1a5

Ba XOKa30JapHU XOCHJ KHJIAMU3.

(x+s)" ydyH KyWumarura sra OyiaaMmu3:

1) Eitunmanaru 6apua XaAnapHUHT COHH X+ HKKH-
Xaa KyTapminaéTraH Japaxka KypcaTKHYHAaH OWTTa op-
THK, SBHU XaJjap COHM n+I ra TEHT;

27X y3rapyBUMHUHT KypcaTkuuu n AaH 0 rada 1rtara
KeTMa-KeT Kamaiinb, s y3rapyBUMHHHT gapaxacu 3ca O
JlaH 7 Tada KeTMa-KeT ycub Oopanm. Xap Oup xaamax Ba
s HUHT Japakalapu HUTHHIHUCH 1 ra TEHT.

3) Eitunma 6omumaH Ba OXMPHAAH TEHT Y30KJIHMKIA-
T Xa/JUIApHUHT KOd(QQHUIHUEHTIApU ¥3apo TEHT, OyHIa
OMpPUHYM Ba OXMPTU XalJapHUHT KodpunueHtiaapu |
ra TeHT;

4) (x+5)°, (x+a)], (x+12)2 (x+1)3 (x+51)4, (x+41)5 Ba
(x+a)6éfinnmanapu ko3 PunueHTIAPpHHN YIOypUIaAKCH-
MOH KYPUHHUIIJA XKOWITAMTHPAHITUK:

1 (*=0)
11 @=D)
1 2 1 (7=2)
1 3 3 1("=3)
1 4 6 4 1 (=4

1 5 10 10 5 1(™5)

1 6 15 20 15 6 1 (/z=6)
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Xap Oup caTpHUHT KO3 PUIUESHTH YHIAH OJIAUHTH
caTp KyWHH KodpuuumeHTnapu HUFHUHAMCHIA TEHT
(cTpenka OuiaH KypcaTHJITaH).

Kospdunuentnapauur 6y yubypuak xaasanu [lac-
Kaivb yubypuacu HOMU OunaH atajnagu. YHAaH ¢doiina-

naHub, (x +a)6 =x6+ 6xsa + 15x402+ 20x303+ 15xV +
+ 6xa$+ a6 sxkaHuHU Kypamwus.

n HUHT KaTTa Kuhmarmapuma Ilackams yaOypuaru-
nan (olmamaHWIl aHYa HOKynail. Macanan, n-20 na
xucoOnam yuyH gactinabku 19 xkaTtopHu €3WIm Kepax
Oymapau.

Ywmywmuii xonaa ymoy HeroTorn OmHOMHU dopmynacu-
naH doimanaHuIagg:

(a+B)"=a"+na-'b+ ~-)a"2b2+..+ (1)

-1 ). -(k -1 . .
+n—(n yr-Y (-n—(-----z)° a" *ebk+..+n-abnl+bn
1e2 3.k

Macanasn:
gx+yf=x6+6x$/+ { 2/\XV2+6

1.2m3
654 3 2 6954 3.2 ¢ 654321 6
+ - x4 + xy + y =
1024344 102434445 1-2-3-4-5-6

=x6+6x3 + 15xY +20xV3+ 15xVY +06xy5+/.

xV +

(1) HU MaTeMaTUK WHAYKIHA MeToauaaH Qoimana-
HUO mMcOOTIalMH3.

n=\ na a+b=a+b,

n-7 na {a+b)2=a+2ab+b2

n=m na
oymcunH
n=m+\ na
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(a + bH)mX=(a +b)me*(a + = (am+ mamlb+

+ m(m-1)a,, 2i2+ +

m (ffi-1)(m-2)-...(w-(<:-1)) +

+ mab6"-1+6”Xo+ 6)=a’* +(m + 1)a”6 +

(m + \)m

m,,2
+--7J-2 N+ ..+

n @_l_i_l_)F_'A_; I k) Léﬁiﬁ_’-i—,, +

(/n + Dflém+ 6 nHl

oymanu. Jemaxk, (1) dopmyna ypunrmm.

4.36.

4.37.

Mamgaap

Kynxax maknauaa €3uHT
a) fx+y+z)2 0) (x+y-z); xK) (0+Z27/;
B) fx+y+z)3 r) (x+ty-z)3 3) (2x+3y)8

1) (a+b+c+d)2 e) n™ty6 n)(5x-4y)6.
K¥ynailiTyBununapra akxpaTHUHT:

a) a4!; 0)

B) a'-Wb-laP+bl] r) a3-7n3+7a+15;

n) n3-512—a+5; e) n14—10a2+169;

K) m,0tnS5+1; 3) (x+3)4+(x+5)4—16;

n) a3+b*+c*-3abc.

4.38. AiiHusATIapHU UCOOT KHUJIUHT:

a) (xM X/ +1Xjd+1)-*81;
0) (x2tx+1)(x2=x+1)=x4+x2+ I,
B) (x2-3xfl)2-1=(x-3)(x-2)(x-1)x;
r) x5H1=(x+1)[x(x-1)(x2+1)+1.
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4.39. Udonganapuu coamanalITUPHUHT:

1) @2+o+1){a2-a+ IX6H-a4 1);

2) (x+ty+z)2-(x+y—=)2-{y+z-x) 24 (z+x—)2
4.40. AiiHusTnapHu UcOOT KUJIMHT:

a) (x232(a2—b)=(ox+by)2— PX)2;

0) x48x+63=(x24x+9)(x2—4x+7);

B) *+Z"+c33nAc=(at+/)+c)(072+/ a+c2-* /)—Ac—ea);

r) x#2x3+4x2+3x-10=(x-1)(x+2)(x2+x+5);

m) n1K = (x2+1)(x4—=x2+1);

e) Xx62x5t4x4+2x3-5x2=xAx—)(x+1)(x22x+5).

4. Kynxagnapau Oynum. bup y3rapyBummum A(x)
B(x) xynxagmap y4uyH
A(x)=B(x)Q(x) ey

TEHTJIUK YpuHIu Oynanuran Q(x) Kynxajg MaBxyn Oyica,
A(x) xyuxan B(x) xyaxanra OynuHamm (CKH KOJIIHKCHU3
OynmuHann) nevimmanu. byHma A(x) xynxan OYynmuHYBYH,
B(x) xynxan 6ynyBun, Q(x) xynxan 3ca OynumHMa neiiu-
naau.

x3—=(x2+x+1)(x—1) aaustnan, JI(x)=x3— xynxan-
HUHT B(x)=x2+x+1 xynxaara (KOJIAUKCHU3) OYIMHUIIUHU
Ba OymmHMa Q{x)=x-| Kyuxaara TEHTIUTHUHH KypaMmH3.

Byryn connm OyTyH conra (OyTyH) Oynum amanu
Kabu, KynxaaHd Kymxaara KOJIMKCH3 OYJIHII amaiu
xaMMa BakT xam OaxapuinaBcpmaiau. Illy cababuwm,
KYUXaqHU KyIxaara KOJIJUKcu3 Oynuiira HucOaTaH sHa-
Jla YMyMUHpPOK OyiaraH amaj, KyHXaAHW Kymxaira KoJi-
OUKIH OYIUII amMalu KUPHUTUIIAIH.

A(x) xynxagau B(x) kynxanra KOIAUKIA Oynumr naco,
YHM KyWujaaru KypUHUIIAA TACBUPJIAIIra alTUIAIU:

A(x)=B{x)-Q(x)*R(x). 2

(2) Tenrnmukgarn Q(x) Ba R(x) map Oup y3rapyBUMIH
kynxamnap Oynub, R(x) kynmxamHWHT Aapaxacu B(x)
KYnXaJIHUHT gapaxacunad Kuduk éxu /?(x)=0.
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2) TeHTIHKAArH YAX) Kynxan Oy nuHyBun, B(x) Kynxan
oynyBun, Qfx) xyuxan Oynuama (€ku TYNMUKCH3 OYIMH-
Ma), R(x) xymxaa 3ca KOJIHK Neiunianu.

Arap (2) tenrnukaa /?(x)=0 0ynca, (1) TEHTITUK XOCHIT
Oynaau, spHU A(x) kynxax B(x) xynxaara KOJIJHKCH3
oynunanu. llly ca6abiu, KONAUKCH3 OVIUITHA KOJIHUK-
nu OYMUIMHWHT XyCycHH Xoiu cudatuia Kapahmus.

Onmit MaTeMaTHKa Kypcuaa, Xap Kanmai/4(x) kynxanu-
HUHT Xap KaHmai B(x) kymxaxara (0y cpma 5(x)"0) xomu-
IUKIW OYIWHUINU XaKuJIaru Kyiumaru teopema ucOOT-
TNaHaIu.

Teopema. A(x) ea B(x) kynxaonap xaxuxuil Kos¢-
duyuenmau ea B(x) *0 6yrcun. Y xonoa wynoaii Q(x) ea
R(x) kynxaonap monunaouku, yrap yuyu A(x)=
=B(x) QO(x)+R(x) menenux ypuniu 6yraou éa 6ynoa R(x)
Hune oapadicacu B(x) nuxuoan xuuux éxu R(x)=0 6yraou
xamoa Q(x), R(x) kynxaonrap oup Kutimamiau AHUKIAHA-
ou.

By Teopema kyHXagHM KynxaAra OYIHOTHUHT aMaani
ycynuau Oepmainu. KynmxagHum kynxaara OYIWMIIHUHT
aMalluil ycyJulapu «aunuxmac Kosgguyuenmaap ycyiuy Ba
«bypyaxau Oyauwiy yCyJIWHU MHCOJUIApIa KapaiMmus.

l-Mucomx A(x)=x}+x+\| kynxagau 5(x)=x2+x+1
Kymxaara anukMac ko3d hpunueHTiap ycyiu ominan 0yia-
MHU3.

E g um A(x) xynxan 3-gapaxanu, B(x) sca 2-napa-
Kanmm Kynxan Oynaramm yuyH Q(x) xynxan l-mapaxanu
Kynxan Oynummu kKepaxk. A(x) kynxagHu B(x) xynxaara
OynuIIIard KOJJUKHUHT Aapakacu Kymu OuiaH | raTeHr
oymagu. llly cababnu, Q(x) an Q(x)=ax+b xKypuHUIIIA,
R(x) Hu aca R(x)=px+q xypunumnga usznaiimus. by ep-
Jnara a, b, p, g nap TONMUIWIIH Kepak OyiraH aHUKMAac
ko3 punmentiapaup.

A{x)=B(x)- Q(x)+"(x) TeHTrTuKHU X3+ X+ 1=(x2tx+1) *
(flx+A)+(/?7x+") xypunumpaa €3ud, YHUHT YHT TOMOHH-
Jard amajiapHu Oakapamu3. MxuyammamTupuniaapiaH
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cyHr, x'+x+"ax'+ a+fyrftia+b+p~+ib+q) TEHTIHUK-
HU XOocwi Kuiamu3. KynmxallapHUHT TEHIJIMK IIapTHTa
Kypa,

a=1,

at+2=0,

a+b+p =\ cucremara sra 6ynamus. bynnan a=\,
B+ g=1

=1, p=/, q=2 3KaHHI/IFI/I AHUKJIAHANU.
Hemak, Q{x)=x-\, R(x)=x+2.

2-MHUCOIL

x2 2ax +7272

udpomanan Oy3yH KUCM axpaTaMmu3. ByHHHTr yuyH, cy-
paTnaru KynxamgHd MaxpaxkJard Kymxaara OYIIHI JT03uM.
byaumuan «Oypuaknm Oynum» ycymmma Oaxapamus.

3x4 10sx3+22f1%224aX + 10g4x22ax+3f12
3x4—611x3+9 1X2 3x2—4nx+5<32
—4ox3+ 13aX224a%k
—4nx3+ 8oXx2—12n1%k
3ab2—MNnbc+i0a4
Sf1*-10a”+1Sf14
-203%-5a4

Hemax, /4(x) = 3x2- 4ax + 5a2+
| - 2AX - 5n4
x2-2ax + 302

/7-mapaxanu >4(x) Ba m- (m<mn) napaxanu 5(X) UKKHU-
Ta Kymxam Ocpunrad OYnmuO yJmapHUHT dHe Kamma ymy-
Mui 6Y1y8uucUHUTONHIN Tanad KUIWHCHH. Y HA TOTHII -
na Eexauo anecopummunan Qowripananamusz: onauH JI(X)
HU B(x) ra 6ynamu3, cyHr B(x) Hu OupunHuu rJlx) Koi-
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IUKKa, YHIAH CYHT T,(X) HM WKKUHYH rXx) KOJJIUKKA
O0ymamu3 Ba x0Kka3o. bynuamanapuu gk opkamu Ocaru-
nainuk, Oynna x=\,2,3,... . Kyliunarura sra 6ynamus:

A(X)=Bx)"1(x)+/'Kx),
B(x)=1j(x) *"Ax)+1Ax),

rl(x)=r2(x)-"3(x)+/*3(x),

enlx)=enM)-a,,(x)+eM )’
enM)=® )'AnM)-

Arap A(x) Ba B(x) nap ymymuii 6yayBuunra sra 6ynma-
cajap (IbHM DHT KaTTa YMyMUH OYIyBUM HOMMHUN COH
O0¥ymnca), ymap yzapo myb kynxyaonrap Nedunagu.

TeHrnamanapHUHT Kappaiud HWIAU3JIapUHU TOMHUII
kabu MacamanmapHu Xajn Kunuiga EBkmun anropuTm u-
nan ¢oimamanaguinap. Kerma-kct Oynummapaan KoJa-
IUTaH KOJAWKAapHUHT Aapaxanapu (yiap HaTypaj cCOH-
Jap) Kkamaitub, oup Heua Kagamaan cyHr 0 ra TcHr Oyiamu
<U*>=0).

Yupan onauaTu HosmaH dapxnu /;(x)"() xomauk/1(x)
Ba B(X) HUHT SHT KaTTa yMyMui OynyBuucu Oynmaiu.

3-Muc o JI(x)=x33x2+3x-1Ba B(x)=x7-x kynxasu-
JapHUHT JHT KaTTa yMyYMHUH OYITYBUHCHHHU TOMAMH3.

Eugnm. 1)x33x2+3x-1Ix2x 2) x2x Iv1
x3x2 x-2 x2X X
-2x2+3x r2=0
-2x2+2x OHr KaTTa YMyMHUH OyiyBuu:
e=x-\ x-L

4 - M u c o >4(x)=x33x2+3x-1 Ba B{x)=x2-x-1nap-
HUHT 3HI KaTTa YMYMHUH OYIyBUHMCHHH TOIIaMU3.

E u u m. Kcrma-xker O6ynumnap HaTuxacujga KyHu-
Jard opalvK HaTWXKajlapHU TomaMu3: TIX)=2x-3, 22=-
-0,2570. emaxk, /I x) Ba B(x) xynxammap ymyMuii 6ymyB-
yura sra sMmac, SbHHU yJap y3apo TyOaup.
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Mamkuaap

4.41. P(x) au D(x) ra KOnAUKIN OYIUIIHU Oa>kapwHT:
a) P(x)=x3+5x2+5x+3, Z)(X)=x2+4x+1;
0) "N(x)=x3+5x2+5x+3, Z)(X)=x+1;
B) P(X)=x4+5x3+9x2+ 11x+0, D(x)=x2+3x+1;
r) /¥x)=x4+5x,+9x2+ 11x+6, /)(x)=x2+2x+1;
) /NX)=3x5+2x4-10X3+5x2+14-10, /)(x)=x3x2+x-1;
e) P(x)=3x5+2x4-10x3+5x2+x+10, Z)(x)=x2+3x-4;
€) P(x)=4x6+3x515x2+4x+5, Z)(X)=x3+4x2 1;
k) P(X)=4x6+3x515x2+4x+5, £5(X)=x4-4x+2;
3) /¥x)=3x4+3x2+-5x+4, Z)(x)=x2+3x+2;
n) P(x)=x5t3x4+9x3+12x2+20x, D(x)=x3+4x;
K) /%¥x)=x5-3x4+9x3+12x2+20%, Z)(X)=x23x+5;
n) /)x)=4x45x2-6x+11, /)(x)=x2+5x-4.

4.42. EBknug anropuT™MH €paaMuna KYHXalIapHUHTIHT
KarTa yMyMHUH OYIyBYMCHUHH TOIHWHT:
a) x4+x33x24x-1; x3x2-x-1;
0) x5tx4-x3-2x-1; 3x4+2x3+x2+2x-2;
B) X6-7X4+8xX3-7x+7; 3X57x3+3x2-7,;
T) X52x4+x3+7x2-12x+10; 3x4-6x3+5x2+2x-2;
) x6+2x4-4x3-3x2+8x-5; x5tx2x+1;
e) x5+3x4 12x3-52x2-52x-12; x4+3x3-6x2-22x-12;
xK) x5tx4x33x2-3x-1; x42x3x22x+1;
3) x44x3+1; x33x2+1.

4.43. g Ba /? HUHT KaHJai KuiiMatiapuaa X F4x3-x2+ax-A
kynxan x25x+4 yuxaara KoJIauKcu3 OymuHagm?
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Yooo
AJITEBPAUK UDPOJTAJTAP

1-§. Pauuonaa udoganap

1. ByTtyHn kypcatkuunum napaxa. Xap KaHJau
XAKUKUI COHHUHTA OYymyH KYpCcamrKuuiu oapaxcacu EKu
a- dapasxcacunco, al coHra aiTHJIIMIIUHN OWiaaMu3, OyHIa
a — napaxka acocH, a —japaxa KypcaTKHYH,

a, arap ¢ = 1 0¥yica,
a6 = qea-..:a, arap ar =n, n EN, n>2 0yica.

n MapTa

Xap kanmait a *() XxakKMKUil COHHUHT HOJWHYH Japa-
’kacu 1 ra tedr, n°=1. HoOJXHUHI HOJMHYM Japa)kacu,
apHU 0° MaBpHOIra 3ra 3Mac.

Uxtuépuit a*Q Xxakukuit COHHMHT OYyTyH MaHHH

KypCaTKHWJIN JAapakacHnr COHHAAaH mOopar, an=-".

Jlekun 0? Oenrm MabHOTa 3ra dMac.

byTyH kypcaTkuuiu JapaxaHHMHT X occallapHu
(aZ>—mHonnan dapkau XakKUKHHA cOHIap, a, p — OyTyH
COHJIAp):

1)
(aby”cfbr. ()

Xakukatan, a=«EN Oynca, XakKuKHi COHIapHU
KYMaUTUPUIIHUHT acOCHH KOHYHJIapura MYBO(QHK:
(ab)a=(ab)n=(ab)(ab)...(ab)(n Ta kynawpum)=aa..A (n
MapTa) * bb...b (n mapta)=n"-"= a’lf; arap a=0 O¥ynca,
(ab)n=(ab)°=\=\e\=a°-b0=aa-ba, arap a=-n, zzeN,

1 1
oynca, {ab)a=(ab¥Vmw=-"-y = XycycaH,
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(2)

2)

aaa”=ox+Hi. 3)

XakukaraH, arap a=u, y3=m, n1eA”, /meM O0¥yuca, y
XoJaa:

aa-ap =av'dm=a a-...'a-a-a-...-a =a-a-...-a =

"
:gm%-n:aa U

a=i, fi=-m Ba a=-n, p=m OyATaH XOJjap XaMm IIy
Kabu wmcOoTmamagu. a=-J, /3=-m XOJIMHHHT HCOOTHHU
Kylinnaruda O0axxapuil MYMKUH:
i1 1 1

efef=a-m = — <= = Topr = - pp <A A
a a a a a

mH-=act®

aa
3) > = ©)
4).

{cey=a*. %)
XycycaH, a=n,ft=m, oynranma: (nse>3=(nnmT=

=an-an- a n(/a ta)=sas..n1 (n/n ta)=pJIFx".

.. 116* <874
Mucomn -9 HA XHUCOOJIaHT.

(2 +58)* +874 _ 25+87  25+3+29
EYUIU- 58 m(2 m87)3 _ 587" 2729
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Mamgkuxaap

5.1. Udonanu conmanamTUPUHT:
7 .3JI'3
a) (0,25;I'V3)2e

3,40
6) .
B) |gh2 CADZ
3,
\ |

y
r) or J

5.2. ¥Y3rapyBUMJapHUHI HMCTaraH Kuimatuzaa udoma
aifHu OWp KUWMaT KaOyll KMJIWIIHHUA HUCOOTIAHT

(m, nk.Z):
2w ¥ 2nf 3N Smedn
a) 2m. 3n B) cn-2 "2n 3m Mool
Sn*l .2v’v 2+ 5"‘2-2’”1 21—‘
6) 10s"2 D -3r-T

2. Pammonan ndomanapHu aWHWUN MIaKJI aJIMamlTHPHII.
Bbupop anreOpauk UPOJAHU QUHAH AIMAUL-
mupuw 10, YHU, yMyMaH ojranjaa, X ra yxmamaiaurad
myHaaid  Y{xv...,xn anrebpaumk umdogara aaMamITHPHUII
TYIIyHUJIAAUKu, Oapdax,,..." Kuiimatiaapaa A'Ba YKuii-

. (x2+ iVx—)
MaTiapu TeHr OyncuH. Macanan, JI(x)= —,

jer 1 (x2+1)(x-1X +3)
p. Cx)= "2 L(t+3 napmam JI(x) udoxma

Ax)=

O6apua x"-1, x” 1 kuiimatnapaa, B(x) upona x*-1 kuii-
Matiapnaa, C(x) scax”-1,x"1, x*-3 kuiimatinapma aHUK-
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JaHTaH. YJapHUHT yMYMHH MaBXYIJIHK coXxacu X *=+1,
x*-3 xuiimatnapaadn ubopar, yHAA ynap OUp XWUI KU-
Matinap KaOysl KHJIUIIAaAu, SbHU auHau meneoup. YMy-
MHI MaBXYIJIUK coXacuaa Oup pauuoHan upoaaHu yHTra
aiiHaH TeHT udoja OullaH alIMalmITHPHUIITa Iy UPOJaHU
auHu neunanu. ATHUN aaMamTHpHUIIIap-
JaH TEHriaMallapHW edYHulija, Teopemalap Ba alHUSAT-
napHu ucOOTiam, mMacajla Ba MHUCOJJIapHU €YHINIA
dboitgananunaau. AWHUN anMalITHpUIITIAp KacpiapHH
KHUCKapTUPHUII, KAaBCIAPHHU OYMII, YMyMHHA KyHauTyB-
YUHU KaBCAAH TallKapura 4YMKapuul, yXmam XaJjlapHu
uxXdamiiam Ba my kKabumapman mOopatr Oymamm. AWHHH
aTManITUpULaapaa apudpMeTUK aMalJIapHUHT Xoccaa-
punan Qoiinananunanu. Kyiugaru aifHusTIApD YPUHIM:

1) (15)y=>5";

2) Amdln=JIr+1;

3) {Amn=Ann

..A C AD+BC & r rl fl
49 4+ =-6 2 - "™ 0-

B*°>

=n,4A ®0 na;

9) UBI=4\ * Ne
10) U1=H1".
PaLII/IOHaJ'I I/ICI)OI[aJ'IapHI/IHF KaHOHUK MIaKJIKU KHCKap-

P(x)
Mac”-j kacpmaH ubopar 6ynmanu. by epna P(x) Ba QO(x)

11 Anre6pa, I kucm 161



map kynxamiaap 0ymum6, Q(x) kxynxagHUHT 601 K03 dhu-
UEHTH 3ca | ra TeHTr.

.. 16-x2( 1 1 (x-3))
MU COJ2X*+9TX 3 x-3 2¢x+| Dpannonan ugo-

AaHW KaHOHUK KYpUHHIITra KCJITUPHUHT.

1 1 -3 x +JI
E4u W- *c-3 x-3"2x+1~"-= (x-ipx +I)’
16-x2 x+4 (4-xX4 +x)(x-3X2x-n1Y
2X4+9 (Xx-3X2x+ 1) (2x4+9X"+4)
13.2 17

G
S2x3+ 13x2- 17x-12 X% X x—6

2x4+9

Mamkaap

5.3. VYs3rapyBumHHHT ndoaa MapHOTa dra OynMaiian-
raH Oapya KuWMaTinapu TYMJIaMHHU TOIMMHT:

5-x X2+3. x+3

) o o- ) o4 P (x-1Xx-2)>
x2- 4 3a . a-4

" x2- 9’ ) 3422 e) —

L.a2-5 13a 52 3x

€) a-45"° K) 26-2a 3) X(x+2)°
x-2 X Y

W a2-xA K %65 ™ pry-s5)°
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*
MASXO="F‘//\2, H\)x— 7 , oX) xS ;
31x2
n) 9¢- 9 X -

5.4. VYsrapyBumHUHT udoja MabHOTA dra OymamuraH
0apya XakMKUi KHHAMaTiapy TYNJIaMUHHU Ty3HHT:

q 3 X x+4 1
a) x+2° 3) x_-3_+x+2
X V413 g 7x" 4 , /L
0)1777; n)7 * +¥+2
- x+5 X+ 2 13
B) 3503 K) 27 x- 2
3x+5 x2+x-3 1
r)yv "o Jnr T +T;
o) 1 2 ™M)
ti+5 X X~2
4 a> H)XAZ_ d2:>
3a+13 X 7 , 2
OV -T 0),2+x+1 ’
xK) ~2

n) X-2- 1
(a- a-2)a-3)1 1 (x - )(x - 4)'

5.5. WdbonaHUHT aHUKIAHUII COXACHHH TOIHHT:



n) 772+ y(x-3); K> 1+ W

e) “  +17T7; m) IS-1M+7-y)2

5.6. KacpHu KUCKapTUPUHT:

a)2uU w |. xK) -3«
12ab-42a2’ a2+3a-18"°
X OHB~- w2 X 4x2-8X+3
0) brwTradr 3) 4x2-1 7
x x2- Towet Bx- 6m x m2+4T-5
B) lirsoxt 5 b M) 12477+ 105
&/>+2a-206--5 32+ 10x+ 25
420 BbY + a- 7> (x+5)2
16a2- 8a6 + b2 (x-2)2.
16a2-b2 ) (2-x)2°
9x2 - 2,7/ x6+x4
9X2+ 30xy+ 25/’ x4 +.X2

Ky#inpa xentupunran udopanap opacumaru OyTyH
pauuonan udopanap TYNIaAMUHHU TY3HUHT:
x3



5.8.

5.9.

B)3xYX;

r) 4a2x(a-3x);

2

A) x -4
a)

fl+X
6)——-atx;
B) 4a " a2

(o-x)2+
Dy,
a) +

ax X X - a

4y 9x

n 3x2 +2xy

X2 +>-

3) 11-
1
XyzZ—
1) 4
K) Xxy+tVz-—
14
1) ¢ -
2x
a2 +x2
e) a+x
a - X
5 c
— +
4x ' 12> 9xy2’
X -y X+y
x-25 3x +5
A 5x - 25 5x-x2
,2 -y 6
C) oy - 36 6y—y2
x) 3 x N+ X+'
2 -X

x - 12a 4a

3xy +2x2° }) x2- 16a2 4ax - x2



5.10. a)

5.11.

a- +3a
ax-5x+8a-40"

y b

3x-2 ~ 6xy+9x-4>'- 6"

. X 2 X
B) 30x-2-x+6a 3a-1°

. 3x x2+ 3x
D 3558  40y-3-2746x

Kacp kypunumuna udoaananr:

X2--xy / . Kkx+k2 X
)K s
2) y X3 x2 Xtk
axta
3a ab+h2 g
, 3 v 3x13y;
K 9
X-y 2xy ata?2
Xy xy-/7’ %y a2+a3 xo
4aA  ax+Ax 6a 2x-2
D cxt+bx lab K) x2-x  3ax ’
na - Xy 2x x2- / 2x
Ay 32 c¢y-ca’ ) 2xy  Xty’
ax-ay  Sxy 4x2  3a-ax
e) 3x2/ by-bx’ M) x2-9 4x  *

5.12. CoananamTUpHUHT:

x2-4x 24-6x (x+3)2 3x+9 .
) 04 7x49-x2* M ax4 x2-4°
y3-16y 4 -y (x-3)2 4x-12
©) 2y+18 y2+9y° ©) %8 3x-24°
(a+b)2-1ab a2+b2. a+b (a+h)2

B) ' 4«2 e a¥* ’ A (a-0” Ya-*)1
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5.13.

5.14.

x 5¢3- 5 (c+l)2-c.

(3¢-b)2 Be-b

ct2  13¢+26 ° v 3c+bh 'Bec+b)2*

Ndomanm commamamTUpUHT:

f7(m-2) w2 AN 2w2+4mt+8

3 I m3-8 m2+3mt+4] m-3 °’
a+5/ a+2 _ 2(n-b8JI

' g2-9\a2-3g+9  g3+27j;
(x+1 2 x-4 \x+2 1

B I 3x x-2 3x2-6xJ° 6x x-5"

1 T3m 2m” 9m2- 6mtl
D 2+U-3m+3m+1J* 6m2+10m °’

vr 1 / " £

Nx+y xyl- XBJvx2+xy X2+xyl x -

2¢+3 ' 2g2-f3a 3g+2  4da-1
2a- 31 4a2+12g+9~2g+3 2a-3
. f a+3 a-1 ~ a2-2a-3
K la2+2a+1+a2-2a- 3] at+2
3(m+ 3) M2- 3 £ 3m 1
3 /m2+3m+9+ (m+3)2 (m3- 27+m-3
I/I(bO}_'[aHI/I CoAMaIalITUPUHT:
3) U-b’a+6/[ " a
2x+1- 1 .
6) =X 1-2x 2x"IT 1
47°2-p 2 f 2 1
B) p-q+- p-)I-,'-Fp—1+—

A2

a-1

a

-+
P+A “9 ~P P+A)’
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5.16.

Yl 5x+y , Sx-y W -25/
(X2-5ny x2+5Ay] x2+y2 °

9a2-16b2 f 3b-4a 3b+4a
n Ta \4b2-3ab~ 4b2+3abJ’
Py f 1 1

/-.x 2\>'2-'C2 x2+2xy+VY

a-2 f a a2+4
3) a2+2ti"la2- 2a a'-4a a*+lal’

| 47~5 9(a- 3) 4f12-17a + 15 7
N a2- 9+ 15-7a- 4a2 a-2 a+3’

aty-x
K) (a2-/ -x 2+2xy):

aty tx

x a2-1f x J a-ax3- x4+x
> — N — "~ "Dy

2 1 3x +x2
ax-2a2 x2+x-2ax-2a + x +3

KacpHu KHCKapTUpHHT:

. X2—X+1. »4  -x(y-fl)-><-x-fl)
x4+x2+T x(y-a)2-y(x-f1)2 »

X x14-x7+1 X x13-1

0 BT S e

, w (A- 3)2

x HUHT KaHJaW KuuMatiapuga—-— wudomaa

HaTypal Kuhmatinap KaOyn Kumamu?



5.17. Udomanu coagamaliTHPUHT Ba ¥3rapyBUHIAPHUHT
KypcaTuiaran Kuimartinapujaa npogaHUHT KUHAMa-
THHU XUCOOJIAHT:

x-2y y x3-V 2y
) y3+y3+38- x20+ X2 X2+y2 +x3+ X2y + x2+y3’
x=0,2; y=0.,8;
0)

a(a-B)l(a-c) b(b-a)(b-c) c(c-a)(c-b)’

a=-31\ba=\f%;c=

ol

5.18.m =a~~ Oyaranmaad+ -~ =1 2(/u: +4)+4 6y-

JTUIIUHUA UCOOT KHWJIWHT.

5.19. Panmonan mdonmamapHu KaHOHHK KYpHUHHUIITA

KCITUPUHT!
2x-X+2 * 4 -1
1
) by L 6) " TN L s
x— x2-x+1 X2-x+1
- 1-
1- 1+2x
1+2.-1" J1
B) 1+ 2x
I_‘lﬂﬂ
1+2— 1+ 2n
2 1-x
I+ Z-
1+ 2x

(+De-x (FHD)-EE LT
0 x2-(n2- 12 1-H x-D2  (u+ -V

169
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2-§. Uppauuonan udoaanapuu aiiHuii
aJMANITHPHUILIAD

1. Apudmeruk winau3. Panuonan kypcaTkudium napa-
)Ka. a>0 COHHUHT J-Aapaxalu apu@memux urouzu ncd
(16/V), n-napaxacu a ra TeHr OynraH b>( coHra aiitTu-

nanu Ba Z)=Vfl opkanu Oenrumanamu. Tabpud Oyiinmua:
('Va)r=a-

1>0 Ba A= —mmeZ, ne/V) 6ynca, yfcT coHHn a HUHT
n

panuonoji Kypcamkuuau dapasicacu 1cO alTunanu, AbHU
ae- a" = y[cI.

Xycycan, Wa =an.

Panuonan kypcaTkuuiu napaxaHMHr X occajlap
OyTyH KypcaTKU4Ju Japaxka xoccajapura yxmam. ¢, b —
uxtuépuii MycbaTt coHnap, T Ba ? —HXTUEpHU pamuo-
Ha coHnap OyicuH. Y Xoiaa:

1) (ab)r = arbr (I'). Xakukartan,r =/n/n, neN,

Oyncun. Y xonua:

= 1 ' j =(pam.xypcaTkud. gapaxa TabpH-

¢n) = (apupmeruxk uaaus Tabrpudu) (ab)ne((5)

MyHocabar) a"lZr= (apudm.unm.) (VP") = (ua-.
/ m mV

Typ.Kypc. napaxa taspudu) a* b7 = (iir/) , nemak,

(I') Ypunnu.
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Xycycas,

aj _a
B ~ 7 (21

2) tf-all= arty, 6yuma ¢ =~, g - (V). XaKukaras,

on
K m')

ansan an
X |

ktmn /| Kkt
=axwmam= aktm=|a = antn

3)— =ar 9 (4") ((2') xabu ucbotnanagm).

4) (ad*= a"l oyuna r=p/k, g=m/n. (5'). XakukaraH,

/" pm\ kn

((ap)mi) ne—(((apigym) "Je—(((pRHmy=(aP)m=apr= = a ™

| y
bynnman (5') HUHT YPUHIM dKaHU MabIyM OyJIagd.

Mucoiun 5-M-24 «60°5+ 6 Hu XucoOJIaHr.

Edawu m 5°0,6050,5100,6°5+6=5 +0,6055 -
0,6°'5+6=0.

Mamkdaap

5.20. Udopmanap mapHOra 3raMu:

a) 3'l; 0) (-3p; B)4"?; 1 (-3p;
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5.21.

5.22.

a) ("~ 4)2; e) (V4)5; k) Ok-03,

3> (X +2)L (A '2)?

Y3rapyBuuHUHT U(ojga MabHOra 3ra Oyiaagura

O0apya KHHMaTIapUHU TOMNHUHT.
X

a) 4,52, oynna xeQ;

X
0) (- 4,52, oyrma X6Q);

B) (3+x)5; I (» +1)3;
1

X' 4
)12 e) <M+ 03;
x> (1-1#; 3) (1-BIT 3.
Xwucobaanr:

2
a) 492; 6) 10003;
r) ol > ID 922,

li
%) 0,0083; 3) [32]

K) -

172

B) 4™ 5

L
e) 0,16 6;

u) 9§

M> (25)"1;



5.23.

NdonaHuHr KUAMATUHU TOMHUHT:
0,5

a) 111 -v.s-"-t-ar +s1025

-2

6) 0,027 3- [- 1 - 2560,s- 3" +(5.,5)

Z INT
f9)'io f25V2 4V?2

B> 16 U 36) 1)

3
2

D 9 L sagrare V1Y
)
1 z : 3
RN 405- (2V2)

¢) (0,04)'1,5-(0,125)"2



5.24. AmannapHu OGaXapuHT:

V1 - - T 1 2 2
a) c3-c4-cl2’ > x2-x14-x7
0) A02: 207, e) (/n03),2-(/77-m )04.
1 2
») (10925 ) 4354385,
1 1
r) V.8y5/-2
2. Wnnn3. IOxopuma apudMeTHK HIAW3TA TabpH
OepmnraH 3au. a>0 ga x= COH Xs—=a TEeHIrJIaMaHHUHT

ATOHAa HOMaH(QUH €UYMMHU DKAHJIWUTH, WIYHUHTAEK, aER
Ba JI —TOK HaTypall COH OyJica, X"=a TeHTJIaMaHUHT SITOHa
€4uMra 3ra 3KaHJIWIH Kyiuaa ucOoTinaHand.

xI'=a rearnamanuur (0y epna aER, nEN) xap KaH-
Jlad UIJU3U d COHUHUHT J-Aapakajld WIAU3U Jehuna-
M.

l-teopema. Xap kanoau a > 0xagukuu cou yuyH
xap ooum Xx?=a MeHAUKHU KAHOAMAAHMUPYEUU S20HA
x > 0 xakuxuii coH magaicyo.

Uco6or. Homanduit O6yrynm conmapuunr 0,1",
2 " , .. J-mapaxaiapd TCTMa-KeTIWTHHH Kapauiuk.
VHaa anbarta J-mapakacu a JaH KaTtTta OyTyH COHJIap
MaBXyn OYymanu. Ynapaan 3HT kKuuuru (/?7+!) coHm
6yacun: p" < a < 0M1)n

Ouau [/?, p+\] opanukHu koopauuHatamapu pl /7,1;
p.2; ...,/7,9; /7+1 O6ynranm HyKTamap OwWyiaH TeHT ¥H Oymax-
Ka axparamu3. By coHiap munna a gaH KaTTajapuiaf
SHT KHYWTH p,{q+\) OYncuu:
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(Mm,)” ™ a < (/?7,("1))u, 6yana ~ —yHOaH Oupiap
pakamu. by opamuk X HUHTr Kuiimatuau [/?/7+1] opa-
JUKKa HUcOaTtaH aHuK mdopanaigu. DHIu Oy opayiuK-
HU yHTa OyJ1aMu3 Ba HKKWHYM SKHUHJANIUITHA TOAMU3:
{p,o™M)n < a < (p,0)02+\))n 02- 103man Oupnap paka-
mu. lly #yn Ounan m — xagamaaH cyHT (p,0/02..0ma<
<a < {p,0x02.. (#1+1))néxum am <a< a" ra sra Oynamus,
OyHIa ax opKalll a HUHT KyWH (kKaMu OWJaH OJWHTaH)
Ba @2 OpKall a HUHT IOKOpHU (OpTUFU OWIJIaH OJMHTAH)
yerapaBui KHUHMAaTIapH, SbHU YHIM SKUHJIAIUIIIAPH
OcaruiaHras.

VN KKMHYM TOMOHIAH, KYyNaUTUpHII KOUJAacura My-
BOPHUK a"< x?<aNTEHTCU3IUTHHU KAaHOATIAHTHPYBYH
sITOHA X XaKUKuil coHu MaBxkyn. Jemak, x/'=a . bomka-
ya OynwWImu, SpbHU X MaH GapKium Oupop y yUyH yn=a
Oynaumu MyMKUH 3Mac. Macanas, y <Xx Oynca, Kymai-
THPUIIHUHT MOHOTOHJHMK Xoccacura MyBopuk y < X",
SpHU Y < aq Oymapnu. Uy kabu,y >x Oynrangay >ara
ora Oymap samk. Jlemak, Teopema TYFpu.

2-teopema. Aeap A mamypan conu b6ouwa xey
Kanoau Hamypaj COHHUHE n-oapaxcacu oyamaca, v A conu
UppayuoHan CoHoup.

Uco6or. Wapr Oyiimua A coHn HOMaH(UNA COH-
JTapHUHT

o, Iy 2", ...,

n - Japaxkaiap KeTMa-KeTJIUTHAa ydpamauau, Jc-

Mak,vA OyTyH cOH 3Mac. Y kKacp XxaM sMac. X aKuKaTaH,

O0yncun, n1c6 dapa3 kunainuk, OyHmap Ba giuap
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¥3apo Ty0 Ba ¢ *\|, <7*0. Y xonma a=" w [f w cf-

¥3apo 1y0, ¢"* 1 Oynranmaan JI coOHM KHCKapmac Kacp
Oynanu. By sca maptra 3ua. Jlemak, VA couun ¢daxar

uppauuoHanaup. Teopema HCOOT KHIMHIH.
3- Tteopew™ma deapp/q, q"Il, Kuckapmac xacp-

HUHZ CYypamu 8a mMaxpajcu aHux n-oapasxca 6yimaca,”

URIOU3 UPPAYUOHAT COHOUP.
Ucob6or. Teckapuua, miau3 panuoHal coH, Ae0 ¢a-

. Ip a p _an
pa3 KUJIaUIuK, IbHU =*, B(a,b)=\. Y xomma—="r.

B<7s, b=\, Ba OyHnan p=a\| gq=bn O0ynumun xKenud 4u-
kaau. Jlexkun mapt Oyiiuua p 6éa g A-gapaxa smac. [e-

Mak, - —wuppanuoHan coH. UcOOT KUIUHIH.

4-1teopewma. Xakukuili courap coxacuoa mok
oapasicanu uious gaxam Oup KUUMamiu 6a YHUHZ YUVH
Yuby meHaauK YpUHIU:

Hefr o=

Ucbor. xZt=a, a > 0, (1) renrnama VaER y4yH
STOHA €YMMTra 3Ta JKaHIHWTHHHU KypcaTaMus3.

a) >0 6yncun. Y xonga, V<0 con yuyH x2,<0<f.
Hemaxk, (1) HUHT, MaBX)ynnuru l-teopeMagaH KypuHa-
aurad, x =2"¢/a >0 uaau3u YHUHT SIrOHAa XaKUKUH HI-
OU3UIND.

0) a<0 6ynca, (1) HU (-x)21H=-a xypuHummnma €3u06
onumr MyMkuH. >0 OynraHu y4yH, a) XoJira Kypa, OXup-
rm Teryjama Ba, nemak, (l) TeHrmama Xam SsTOHa
X = rt-f-a euumra srajgup.
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VaER yuyH X, = - 2’Va Ba x2=2ny["a counapu (1)

HUHT unausnapu Oynagu. FOxopupa ucOoTiaaHraHiapra
Kypa, x=x2 Teopema nuc60T KUINHAU.

TeopeManan KYpUHAOUKHU, I = g aWHUAT n HUHT 1

JaH KaTTa TOK HATypal KHiiMaTiapuia, UXTHEPUU a E R
yuyH YypuHnu. Arap n=2m (Oy epma mEN) OVmca,

INla2n= =|n Oymamu. Jlemak, a > 0 OVyiuca,

Yla2n —a tenrnuk, a<0 Oynranma sca 2V aln =-ag TEHT-

JUK YpUHIH.

l-mMmucoum

n/H)YT=n/H2=|-7| =7 , -Jipff - V49 =17.

Arap a < Q » <0 Oynca, ab >0 6a Jab ="allb| =

= -y/H'VH 6Vianu-

2-MHuCOIL =V|-3|-12] = V36 = 6.

MamkJaap

5.25. HUdomamap mMmapHOTra 3ramMu:

a) 3/T9 ; u) V7 ;
6) VTO ; K) 3/T/;
B) A9 ; o VF
r V9; M) 4/°7;
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) 0,25; H)y *yjx-y, OyHma x<y,

e) -J25; °) I x-V ’ o6ynn3 X\yV>
x) 4/rgl; m) “y-x, oOyuma x<y-
3) YI2; p) Y.y-*’Oynga x>y ?

5.26. Udonanap y3rapyBUMHUHT KaHOail Kuimartia-
puza MapHOra Jra:

a) V/x; D Vx-1; n +VV2- 1;
6) V5"; e) m/(x+1)2;kx) Vx2- 6x+9;
By V?7+4,; x) YTox; n) /x2+2x+2;
I "x+4)1;3) V-X+2 ; M)V-(3¢c-3)- ?

5.27. Tenrauknap y3rapyBUMHUHI KaHAall Kuiimatia-
puna TyFpu:

a) V(~-2)2 =2-x1 x) m/x2-! =-i;

0) Mxu-3)2 =x+ 3; 3) -Vx=1'

B) y1(x-3)2 =x-3; u) " =2;
I n/(x-4)2=4-x; K) 3/I'"=-2;
1) A ; 1) Yx2- 6x+9 = 1;
O Vxr 3=0; M)Vx-2 =13

3. ApupmMeTHK WIAM3JIAPHHM IIAKJI aJMalITHPHII.
KynailTMaHUHT s-mapakald WIAW3U KYNarwoBUUIAp J-
Jlapaxaid WIJIU3JIapUHUHT KynaWTMacura TEHT:
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VoiZ"Vo-VL.Vec, (i)

oy epna f1>0, 6>0, c>0.
XakKuKaTas,

1 i 11
wab...c = (ab...c)n = ai@-bn...cn = Va -Vb-....Vc. (2)

a [arap 1 - xydT OVIica,
Xycycan, yfat) - |a| yfbl arap yor 6y

a VA, arap n- TOK O¥ica.
KynaliTyBuMHM MIOM3 MOIOpacH OCTHUra KUPHUTHUII:
aV6=V"6. (aa0,6>0. (3
Kacpnan unaus dukapuu:
[a '\la
in ib ' (0it0-i>0)- (4

Nnau3uum napaxkara KyTapuil Y4YyH HWJIJIM3 OCTHIAru
npomaHU Wy gAapaxara Kyrapum Kudos:

(VA)? =V A\ (a> 0). 5)

XaKI/II{aTaH) (Va)" =| a" "6”_( n])A Va” .

a COHM /I-mapa)XaCUHWUHT WIJAU3WHHU TOMUII YIyH d
JaH YUKaJuTaH WIIU3HU /sg-Japaxara Kyrtapum Kudos,
ABHU

=(Va)", (2> 0). (6)
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WUnpau3nan wagu3 9UKApUII y9yH HIIAW3 OCTHIATH
ndoga yrapTupuiMai KoJIaupuiiaan, Wigu3aap Kypcar-
KU4JIapyd 3ca KynmauTupuianu:

Xaxukaran, y/Ya=\(a)

Xap xun kypcarkuwim 'V a WIU3JIapHUA

Oup Xua KYpPCaTKUWIM WIAU3IApra alaHTUPHII Y4YyH
n, m, ..., K COHJIapUHUHT YyMyMUH Kappainucu (Oynu-
HYBUYHCH) OYIraH a COHM TONMWJIAAU. Ad=HNU=MV=..=kw
OyncuH, Oyema u, V, ... ,w —KymuM4Ya KynauTyBUHIAD.
Hatuxana uingusinap KyWuaard KypUHUINTA KeJlaju:

M ucon VTo>ifb ,uyHku & m > , 10>9.
Mamkuaap
5.28. K¥ymaliTManaH UIAW3 YUKAPHUHT:
a) Vi6-121; 0) Y -125-27;
B) V16-81 ; r) V32-243;
I V9-25-36-49 ; e) V8-27+64-125;

xK) V81 625-256; 3) >/0,01-0,09-0,25.
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5.29. bynuaManaH UIAOU3 YUKAPUHT:

5.30. Jlapaxxanan WIAU3 YAKAPHHT:

5.31.

5.32.

a) t/1?;6) t/(-15)8; B)3/17°6; ) s
n) V/» Oynmax > 0;e) V ? ,0yuna xER;

k) VCv2+ 1)2 , 6ynna XER;

3) , Oynma x > 0.

Nnpusnad unau3 YUKApUHT:

a) ; 6) 4UT6 ;5 8) 5/31; 1) TIA/IL;
1) Oyumax > 0; e) 3/1/", 6ynmax > 0;
xK) " , oynna x > 0; 3) 3J1/", 0ynna XER.

Nnau3Hu papaxara KYTapHHT:

a) (V2)3; 6) (710)3; B) (V"1)5; 1) (V4)2;

1) (Vx)3; e) (V?) ; k) (rx+2)5:3) (V/) .
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5.33.

5.34.

Bepunran ungusnapHu OuUp Xud KypcaTKU4Id
unau3iaapra ailaHTHPHHT.

a)V5 Ba 34 ; 0)3/2 Ba "4 ;
B)Vs Ba Ve; ) V2 Ba V5;
) Vx Ba Vyl e)3/7+T Ba Vy;
K)Vx2+1 Ba yy2—1; 3)"x-y Ba

KynaityBunmHn wianu3 OENTHCH OCTHIAH UYHKaA-
PpHHT:

a) VT2 ; 1) Vs o JEf-1y-y.

0) V1250 ; e) V375; K) ;
B) Vsi; xK) V48; 1) V(*- 072>
I V24; 3) V243; M) VA+1) 100

5.35. KymalTyBYMHHN UIIH3 OCNTHUCH OCTHTA KUPHUTHUHT:

a) 4V5; ) xV/, oyaga x <0;
0) - 3V2; e) oynma x< 0;
B) - 3V2; x) VV7, oyaaga x < 0;
r) 2VS5; 3) VV 7, oyana x< 0;

n) ( x y -2, OyHma x<1;
K) (x-1)3V 7-2 ,0ynna x<I1;
n) - xLVy 6ynpa x>0 ;

M) (V3-2)VV.
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5.36. XucoOnaHr:

5.37.

5.38.

5.39.

a) VI8 +V50-V98;

6) V8T-V24+V375;

B) 2V3~V27+3V12-2V243;

r) V50-5V8+V2 +VI28;

n) V2 +3V32+0,5VI28-6VI18;

e) I +

x) 20V245 - V5 + VI25 - 2,55/180 ;
a) 2>/3+VI92 - 2V75 + VT28 m

ConpanamTUPUHT:

a) VieV2 ; 1) ;oK)

6)V5V625i 1) V2VAV I; 3) A2721/2 m

B )~ I
CoHNapHU TaKKOCIIaHT:

a)2V5 Ba 3V2; m)n/2 Ba”™3;

6)2V5 Ba 3V2; e)VI2 Ba "51

B) 57 Ba 3T3; k)78 Ba VI9i
r)3v4 sa 3T2; 3)72 Ba73.

Ndoganmar kuiMaTIapuHU TOTHHT:

a) V2-V5-V40; D)



B) V2-V6-V3; xK) Va-Vs, a=2;
I V7-V6.V2; 3) VI-Vy, x=3 y=2.

5.40. Uponmauu commamamiTHPHUHT:

Vi ,, Vs . V24
a) T2; o) VI’ B) VT’
T) In) :Va; e) Vo7 : Vo
x VH7 4y mVis
k) VF’ 3) V.2!

5.41. Jlapaxxara KyTapHHT:

a) (lAxI* ; n) faxNPaxj ;
6) (2V3V)3; - e) (V2+V )2;
B) (MrjAxI- 1) ; k) (Mxy+z)3;

r) (V17)6; 3) (V)2

5.42. Kacp mMaxpaxugaru uppanuoHaIINKHA HYKOTHHT:

3 e I

6>XK K) 175 M)
. V3+V2 XV7-V6 .
B) V3-V2° HTTTTG’ H)y v AT
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1+-J1--J1° 3+-5--V5’  0) v r A ;

g V5+V3 X 15
1) VTV3: k) VI7V7; n>707-

5.43. Xucobmnanr:

a) TTAV TTvrV sbr-''+731+730;

1
6) TTTA+V8TT7+79 "8 +" Hu
B) 7' 72+7773~J1 _2,/1;
5.44. TeHTIUK TYFPUMHU:
a) 76"73+71+73 "TU T/E;
0) 2 5 3
Ye+V6 THTTG Vs + VIT
N 4v7
-47N/175;
VsV? - 2V7 +V s* +VsV?"
4Vs 5V5
-V457?

VWs-V2V5  4V2V ?-3V3Vs
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4.Nppanuonan udonamapuu cogmamsamtupum. CoH-
Jaap, xapgJuap Ba aaredpauk amaniap (Kymuui, aiiupui,
KynaiTupum, 0yaui, qapaxara KyTapuil Ba WIIW3 YH-
Kapuil) OujaH Ty3uiaran udoaara azeebpaux mbonoaeiin-
gJagu. Unaus yukapum amanan KaTtHamrad udoaara my
aprymMeHTra HucOaTal uppayuouan ugooa AelnIanu.

Macanan, 3--J5, yls +Ja, yja2- Jab wudonanap up-

panuoHan udonanapaup.

HMppanuonan udoaanap ycruaa amauiap apupMeTHK
aMaJiap KOHYHJIapHMra Ba WIAU3JIap YCTHAA aMall Kou/aa-
Japura MyBopuK OaskapuJaau.

1- M u ¢ o . JJapaxkanu MIIM3 OCTHAAH YHKAPHUIIIA
Japaka KYpPCaTKHM4YM WJIIM3 KypcAaTKH4YWra OyJIMHAxH.
YukkaH 0yJIMHMa Ba KOJJIUMK MOC TapTHOAa WJIIM3 OCTH-
JaH YUKKaH Ba WJIAW3 OCTHIA KOJraH COHJAPHUHT aapa-

JKa KypcaTkuwiapuHu Ocpagu, \Jah%~"° = abc~2 tjab* o

2-mucoa ".C-uponaju MaxpaxxHu T-gapa-
KA WJIAU3 OCTHAAaH YHKApum ( KACPHH MPPANHOHAJ-
JMKAAH KYTKa3uIll) YYYH WIJAU3 OCTHAATH KACPHUHT Cy-
PaT Ba Maxpaxkm amubm..cmwra KYNaiTHPWINIIN KH-

dos.

/z =3 . "/- y - Lifted.
Vada' Ve'd' c3'"3 V cd’ cd

3-mucoua. Vil (1>0) napusnu m-napakara xyra-
pamu3: (Va) Arap m=kn+! 6ynca, alawt =
=a*Va7 oynanu.

4 - MU c 0 J. YXinam HJIAU3JIAPHHU KeJTHPA-

mus: oyla + b6+ cVa + & —fa +c + D'Vla+ by[s.
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5-Mucon Unausnapau Kynautupuim Ba OYmwim:

, q4 /a7
=<rB”;

b

6 - M uc 01 Mypakkad KBagpaT MIAM3HU alIMall-
THPUII

TJIn =MdLI£JdIZII,
A\ 2 \ 2
¥>QB>0J2>B

dbopmynacuHu ucOOTIAUMMU3.

Mco6oT.x=yla+tafe +-Ja-4b OenrunamHu KH-

putud, yHH KBajgpaTra Kyrapcak: x2=24+2vIA2- B,

c="2A4 +2yI-A2- B. Y xonna -J4 +JH +>l4 -J B =

= Wy xabu Ja +JI -jA-yfB =

aiiupcak, (1) dopmyna xocun Oymamu.

S=tfX+ V5 wuppaunonan udomagaru HIIU3IAPHH
HyKoTHI yuyH X3 y=(x+y)(x2xy+y) aitnuargaa ¢oii-
nanaHum MyMKuH. bu3ma x=Va ,y=\/¢. llynra kypa
~Hn JI/=VA” - VAB + VA" udonara kymakTupui Kc-

pak Oymanmu.
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7-MmHucoJd x=Vs-V3-V29-12V5 wudonanu

coaajialITUPaMu3.

E 4 v m. Onaun kBagpar wiausaap octugaru udo-
JAJJAPHUHT MycOaT 3KaHMHU, SIbHM WIAU3JIAP XaKUKUI
COHJIAP COXACHJIa MABHOra rajJuruHu OWJIHIIHMU3 Ke-
pak.

a) 29- 120/5>0 (7)) = 29>12a/5 (7)) =

= 841 > 144-5 (?7) => 841> 720 (1);
3-V29-12V5 > 0(?) =»

=» 3 > V29-12V5 (?) =»

= 9 > 29-12V5 (?7) =» Y

=>12V5>29-9=20 (7 » 720>400 (1) ;
V5-V 3-V29- 12V5 >0 (?) =

=>5 > 3.V29-12V5 (?) =» 2+ V29-12V5 >0 ().

JcMak, XaKUKHH COHJIAP COXAaCH/Ia aJIMAIITHPHILIAP-
HHM Oaskapull MYMKHH.

0) Mypakka0 naau3 ¢popmyaacuaan Qoiinasanammns:

V29-12VS =V29- v?20 = AT

'jAIA A =V20-3
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_JTAH: V5-1,x =V5-(V5-1) =1,

8 -MuCOJI. X HUHI KaHlIal KUUMaTIapu-
na”(x-S)2=x -8 TEeHTNUK YpUHIU OYNUIIMHU AHUK-
JaiMHu3.

Egawm . gJlx- 8)2 = |x- § Oynranm yuyH, Oepuiran

TEHTIHUKX -8 > 0 Oynranga, ssuuxe[8;+00) Japaa ypuH-
nu Oymamy.
9-MucoOnT. X HUHI KaHgall KuHAMaTiaapu-

naVx-3Vx+3=Vx2- 9 TeHIIHUK YpUHIU OYIUIINHU

AHUKJIAUMU3.
Edum. Tenrnux {x-3 > 0, x+3 > 0, x29 > 0}
Oyica, SbHHU [3; +oo0) Oa YPUHIIH.

Mawmkmaap

5.45. Mypakkab unnu3 Gopmynanmapuaan ¢oigananuo,
ndonanapHu COIMANTANITHPHHT:

a) V5+2V6; B) >/10-21/2T;

6) V6-V20: r) 74V242V6'
5.46. Japaxara KYTapuHT:

A24V3 | 2-V3
AV2HV2+V3  V2-V2-V3.
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5.47. Wdonanum commanamTHPUHT:

ab | nafab —fb
a) a-b

("~ +1 - a-Ja + 2
0)

a - yjax
(JI+)):
da -Jx t

mJa+1 1-f1
{Jl+a-Jl-a Vi-a2+a-

(Va- wb)32a2: Yn bVE 3%ab-35b

N aVa +Wb a-b

a+x -tfa™x

) ifa* Var-ZVox +Vx2 :
VATT"

3/\
4a-9am1 A4S
1 1 ————

) p2-2 2

I W&
3x3 X3 1-2x

)I() 2 1 4 1 3X'2
x3-2x3 x3-x3

4¢ U /-)3(-dJa-gb  4p NI
3) [a+p m
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5.48.

5.49.

5.50.

* =y 0O¥muca, +-j-y= wudbogaHUHT

KHUMaTHUHU TOIHHT.

13,>"5 6ynaca, [x+>2: 4x

nPOJaHUHT KUHMAaTUHHU TOIUHT.
AVHUATHU UCOOTIIAHT:

a +1 1
a) —rT o >ea=-1;

ata2+1 a2-1

0)
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VIooo

AJITEBPAUK TEHI'JIAMAIJIAP
BA TEHI'CU3JIUKJIAP

1-§. bup y3rapyBum TeHriaamajaap

1.Tenrnama. Tenr kywm TeHrjgamanap. bup ysrapys-
yunu A(x) Ba B(x) udomanapnaH Ty3uIran

A(x)=B(x) (M
TEHTIHUK Oup y3eapysuuniu meHeiamd, X HUHT YHU TYFpH
COHJIM TEHTJHWKKA alIaHTHPYBUYM Xap KaHAal KUWUMaTH
aca Iy MmeHeraMaHune eyumu (unousu) ned atamaau.
bup y3rapyBumim TeHTIaMa edumra ara OyiaMaciu-
rd, OutTa €KW OMp HeuTa WIAM3Ta 3Ta OYIAWIIH, EKU YeK-
CU3 Ky HJIAM3JIapra sra OYIUIIH MyMKHUH.

Macanas, x2+4=0 tenuriama eduMmra sra sMmac, x+4=0
TeHryiama ourra (x=-4) eummra sra, (x+1)(x-2)(x+3)=0
TeHrnama yura (x=-1, x=2, x=-3) euumMra 3ra Ba HUXO-
a1, 0 x=0 TeHraaMa 4Yekcu3 KyI eduMra sragup.

TenrramManu €4uIl YHHUHT Oapua uiousiapu mynid-
Minow Tonumn gemakaup. ArapJIi(x)=5|(X) TeHr1aMaHHHT
eunmiapu TymiaaMu JIAX)=52x) TeHr1aMaHUHT eduma-
pH TYmaMura TeHT O¥ica, ymap meHe Kyuiu meHaiama-
nap pevinnanu. byHnan, eunmra sra 6ynMarad xap KaH-
Jail aifHu OWp Y3rapyBUWIIH TCHTJIaMaJlapHUHT TEHT Kyd-
JW SKAHJIUTH KeIuO 4YHUKaIu.

[-™Muconm x25x+6=0 Ba (x-2)(x-3)=0 TeHrnama-
Jap TEHT KyWIH TeHTriaMmallap dKaHJUTHHH KypcaTaMus.

x2-5x+6=0 xBaxpat TeHriama X,=2, Xx2=3 mmu3siaap-
ra sra. YHHUHT edyumiuap tyniaamu X={2,;3) nan ubopar.

(x-2)(x-3)=0 Tenrmama xam x,=2, x2=3 wmiagminapra
sra. llly caGabmum, yHUHT euumiuapu tymimamu A2={2;3}
naH nbopar. byrmanm X/=X2ra sra 6ynmamus. Jlemak, Oe-
pUJITaH TEHIJIaMmallap TeHT KyWIHIHD.
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2-Mucoin xr5x+6=0 Ba~—- = 0 TeHrmamamap

TEHT KyWIH TeHTrJaManap sMac (MIIOHY XOCHJ KHJIMHT!).

X y3rapyBUMHHUHT A(x) udoma MabHOTA 3ra Oymamgu-
rad 0apua Kuiimatinapu tyniamMmu 4(x) npoJaHUHT aHHK-
JaHWUII COXAaCHHU (MaBXY/UIMK COXACHHH) TAIKUI 3Ta-
. A(x) Ba B(x) udopanap aHUFYMHHII COXaJIapUHUHT
ymymund Kucmu A(x)=B{x) TEHTTaMaHUHT QHUKIAHUUL CO-
xacu (x yzeapy8uunume dicouz Kutimamuapu coxacu) nebd
aTananam.

TeHrIaMaHUHT eyuMIIap TYIUIaMU YHUHT aHUK aHUII
COXAaCHHUHT KHCM TymiamMu OYnuO, yHra TeHT Oynumu

mapt sMmac. Macanas, -J- (x - 1)2=0 TeHrJIaMaHHUHT

euuMiap TYmiIaMH XaM, aHUKJIaHUII coxacu xam {l}
TYymiaMaad ubopar, TeKuH TeHriaMaHuHT (1-
MUCOJITa KapaHr) eynmiap tymnamu {2;3} maH, aHUFYT-
HUII coXacu 3ca R=(-00;+co) nan ubopataup.

DHAM TEHTJIaMallapHUHT TEHT KYWIMJIUTH XaKuJaru
0abB3u TeopeMalapHU KeJITHPaMU3.

l-teopema. Aeap C(x) ugooa 6apua xE X oa
anuxaanean 6ynuob, A(x)+C(x)=B(x)+C(x) (2) 6yrca, (1)
6a (2) menenamanap mewne Kyuiu o6yraou, 6y epoa X —
(1) menenamanune QHUKAAHUUL COXACU.

UcboT: «'conn (1) TeHTNaMaHUHT UIIU3U OVICHUH.
YV xonnma A{a)=B(a) 9MH COHJIM TEHTJIHK XOCHUI OYamu.
WNkxuHYN TOMOHIAH, a £ X kaunmurunan C(a) COHU MaB-
Kyn Ba myHra kypa A(a)+ C(a)=B(a)+ C(a) xam 4uH
TeHrnuk. Jlemak, x=a coHu (2) TEeHrIaMaHUHT XaM HJI-
au3u. (2) HuHT Xap Oup mmausu (1) ydyH xam wHiIgu3
Oynumu my kKabu KypcaTwiaamw.

Teopemanan kypunanuku 4(x)=B(x) TeHrTamMaHu yHTa
TeHT Kyunu Oynran/ (x)=0 kypuHUIIZArd TeHri1ama Ou-
JaH adMallTHPUII MYMKHH.
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2-teopema. Aeap C(x) ugooa bapua x & X xuii-
mamaapoa Hoa0au gapkiu Kuumamaap Kaoyn xuica, (1)
menenama A(x) C(x)—B(x) C(x) menenamaca memne Kyuiu
oynaou, 6y epoa X — (1) menernamanune aHUKIAHUUL CO-
xacu.

By reopema l-reopema kabu ucbotTiaananu: A(a)=B(a)
teuraukaal A(a) C(a)=B(a)C(a) TeHrnuk kenubd 4yuka-
I¥, KeWMHrH TeHriaukaaH 3ca C(a)*(0) Oynranunax
A(a)=B(a) TeHTnuK X0oCHUI OYymanm.

Kynaitupumpga (memak, Oynmumma xam) C(x) * 0
Oynmumm MyxuM. AKC XOIJa, Yem uiousiap maumo O0ymu-
1 MYMKUH.

TeHrnmaMa MKkKaja KMCMUTa X HUHT alpuM KuUHMart-
mapuja COHJM KHWMaTrra 3ra Oyiamaiauran udona
Kymuiaca KM MKKajda KUCM ImyHmad udoaara KyHANTH-
puica, MIAU3 UYKOJHUIIN MYMKHH.

3-Mmucomn 2x+D(x23)+x3=("3)(x2+3)+x3 Ba
2x+1=x-3 TeHrinaMmanap TEHT KyWIH, YyHKH R Tymiamzaa
x2+3 kymadTyBun HomAaH Qapk,Jim, X3 KYIIHUIyBYH 3cCa
Oapua R a aHWKJAHTaH.

(m1-2Xx+2)
4-MHuCOI.— — =-4 Bax-2=-4 TeHriama-

Jlap TEHT KyWIH 3Mac, YyHKH, X=—2 Ja OMpPUHYHN TEHT-
JlaMa MabHOTa 3ra dMac, MKKHHYHM TEHTJIaMa 3Ca Mab-
HOTA 3ra Ba TYFPHU COHJIM TEHTJHWKKA adllaHanmu. x-2=-4
TEeHTJIAMaHWUHT STOHA WIAU3UIHD.

5-Mucol x29=x—3 TeHTIaMaHUHT WIAU3IapHu
x,=—2 Ba x2=3. Ai'ap TeHIJIaMaHUHT HKKaja KACMH
ra OyyimHCa, YHTa TeHT Kywn OynMaraH Xx+3=1 TeHriiama
xocun Oymagu. UyHku, yHUHT ¢daxaTt OuTTa, IbHH X=—2
WIOU3U MaBXyqd. by epna, TeHrnamanu y3rapyBunuiau ugo-
mara OYmWIn HaTwKacuma, OepuiraH TEHTJIaMaHHHT X=3
naH wOOpaT WIAN3W WYKONTaHWHH KypaMus3.
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Mainkmap

6.1. x34x2+7x-28=0 Ba 2x+9=6x-7 TeHriiamanap Oup
XU payuoHanl WIAH3Japra 3ra dKaHHHH HCOOT
KUJIUHT.

6.2. TeHrnaMaHUHT aHUKJAHUII COXACUHU TOMHUHT Ba
YHU CYHMHT:

aAx~+4x+5=1— n— H— IT— ;
! x3-x 2(x +1)  2(x-1) x

m,4
0) x2+4nXx2- 12a4+ -t = 0.
x -2a
2. Tenrnamanapuu euum ycyiuiapu. bus makrad ma-

TeMaTHUKa KypcuaaH alpuM coJijia TeHTJIaMaJlapHu, KyM-
naJlaH, KBaJIpaT TEHrJIaMaHu eYuIIHu OwinaMm u3. by ypuH-
Ja yMYMHUH Xojjla KeHT KYJUIaHUJAAUTaH KYnaumyeuu-
aapea axncpamuul82aHeu y32apyeuu Kupumuul yCyJInapuHu
0aéH Kuiamus.

Teopema. P(x)=Plx) ... P/x) 6a P/x)t 1 <k <
<n, X myniamoa anuxiamnean oyicun. Y xonoa P(x)=0
menenamanune xap Karwoan umousu P/x)=0, 1 <k <n

MeHeNamManapoan aKaiiy OupunuHe urouzu Oy1aou (8a
akcunya,).

Ucb6oTr. P(x)=0TeHrnamaHuHTHIOU3IApUAAH OUPHU
creJIT6yncun: /%a)=0, éku P/a) ... «/A(a)=0 (1).

KymaliTma Honra TEHr OYNWIIM y4yH KYyHaTyBYH-
JmapJaH akauid OWpH HONTa TEHT OYJIWUIIH, ShHU a COHU
/Hx)=0, | < k< n, TeHTIIaManapJaH aKaIl OMPUHUHT
WIAN3W OYIUImu Kepak. AXcWHYa, arap a coHu /(x)=0
TEeHTJaMajaplaH OMPUHHUHT WIAu3u Oyica, sibHu P/x)
KynmaiTyBumiIapAaH OMpUHU HoJra aiinmanTupcea, (1) garu
KynaiTMa HoJira ainanagu. TeopeMa ucOOTIaHIU.

l1-mucomn /x)=(3x+1)(3x-1)(2x+5)=0 tenrna-

MaHHU CYHHT.
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Euwnm. bepunran TeHrmama MocC paBHIIAA x = - - |

x2=-; x}=-~ mnausnapra sra Oynran 3x+1=0, 3x-1=0,
2x+5=0 TeHrnmamamapra axpanamgu. l- Teopemara Kypa

{4 -"} tynnam OepuiraH TEHTJIaMaHUHT e4UMHU OYma-

IH.
2-Muc ol x49x2+20=0 TeHrnaMaHu €YMHT.

By 6uxeaopam menenama ned aranypuum £XH77X2+c=0
(ti*O) TeHrnamMaHUHT Xycycui Xxonuaup. byHnait xypu-
HUIIJIaTH TeHTJIaMalapHH €YUl Y4yH X2=>> aJMallTH-
pumHu Oaxkapum kepak. bynmail anMmamTtupum Oepui-
rad TeHriaamanu y2-9y+20=0 kBaapat TeHrimamara oiaud
Kenanu. by TeHrnmamMaHu KynmalTyBuMjapra axkpaTHII
ycynu OuWaH edyamwus.

Euynm. TeHrnamMmaHuHT 4yau KUCMUHU KYyNalTyBuH-
Japra axxparamus:

X4F9x2020=(x44x2)-(5x220)=x2Ax24)-5(x 2
—4)=(x2-4)(x2-5)= (x—2)(x+2)(x—V5 ) (x+ V5) = 0.

Oumau x—2=0, x+2=0, x-V5 =0,x+1n1/5-0 tenraama-
napHHA e4nd, Oepuiarad TeHriIaMa eYuMIapUHHA TOTTaMHU3:
{-2;2;-V5;V5 m

3-Mmucon. x44x310x237x-14=0 teHrnamaHu
€YHUHT.

Eunm. TenrmamaHuHT 4yald TOMOHHAA 4-mapaxkanu
Kynxan TypuOau. YHM KBaJapaT yuxanjiap KymadTMmacu
LIAKJIUJa TaCBUpJIALLTa XapakaT KUJIaMU3:

x4- 4x3- 10x2+37x-14 = (x2+px +q)(x2+bx +c¢).

Yan Ba YHT TOMOHJAapJa TypraH KyIXaJJlapHUHT MOC
ko3P DUIMEeHTIapUHU TEHTIATUHPAMHU3!
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p +h :-45

c+qg +pb=-10,
pc +qb =37,

qgc =- 14.

By cucrtemanuHr 6upop OyTyH KMWMAaTIH €UMMHUHHU
TomaMu3. <ic=-14 ga" » Ba ¢ gap 14 HUHT OYmyBUHIIapH
3KaHUHU Kypum KUHUH 3Mac. [lemak, ymap yuyH +1,
+2, £7, £14 napau cuHA® KYpHUII KEepaxk.

Arap g=\ 0¥ynca, c=-14 6ynagu. UKKuHYN Ba y4YUH-

pb =3,

e il 375] cuctemanu 6epaau. by

YU TEH mamaﬂap{
cucremagan b yuyn 2-377)-42=0 tenrnama xocuis OYna-
nu. By TeHrnmama sca eummra sra sMac.

IyHuHr yuyyH, <=1 Oa cucTtema OyTyH e4uMra sra
aMmac.

Arap </=2 6ynca, c=-7 ra sra 6ynmamu3. by xomnna cuc-
tema ¢g=2, ¢c=-1, h=\,p=-5 napnas Ty3uJiran OyTyH €UHM-
ra sra Oymaau (TeKIMHUPHO KYPHHT).

Iynnait kunuo,

x*- 4%3- 10c2+37n- 14= (n2-5n+ 2)(n2+n-7) *

Hcmaxk, OepunraH TeHriaama J2-5x+2=0 Ba x2+x-7=0
TeHTJamManapra axpaiaau. by TeHrnamanapau ednb, Oe-
puIraH TEHTJaMaHUHI XaM edYuMiaapu Oynanu-

ran-5+ COHJIApHU TOIaMM3.
2 2

4- MU C 0 I (x2+x+4)2+3x(x2+x+4)+2x2=0 TeHTNa-

MaHHU €YHHT.

Eunm. Yau ToMoHHUI>=X2+X+4 ra HucOaraH KBaj-
pat yuxan cudaruma Kapab, KynaiTyBuuigapra axpara-
MH3:
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y2+3ny+2x2=Cy+x)0/+2x).

Bynnan (x2+2x+-4)(x2+3x+4)=0 Tenraama xocus O0yna-
nu. OXHWpru TeHriaMa edyumra sra smac. Jlemak, Oepui-
raH TEHrjiaMa XaM e4uMra 3ra sMmac.

5-mucon (x23xH-1)(x2+3x+2)(x29x+20)=-30 Tenr-
JlaMaH¥W EYUHT.

Egunm. (x2+3x+2)(x29r+-20)=(x-t- 1)(x+2)(x-4)(x-5)=

=[(x+D)(x-4)J[(x+2)(x-5)] =(x2-3x-4)(x2-3x-10)
OynaraHm y49yH OepuiraH TEHTJIaMaHW KyWumaruda e3uo
OJIUIII MYMKHH:

(x2-3x+1)(x2-3x-4)(x23x-10)=-30.

by tenrnamana >'=x2-3X anMamTHpPHUII OpPKadd SHTH
¥3rapyB4u y HU KHPUTAMU3:
(Y+1)(V-4)(Y-10)=-30.
by rearnmamanan *,=5, =4+ V30 ,y3=4- V30 napuu

TonuO, Kyduaarn ydra KBajapaT TeHTrJaMajaapra 3ra 0yia-
MH3:

x1-3x =5 x2-3x =4+af30- ~v2- 3n=4->/30.

By TeHrnamamapHu eucak, OepuiTaH TEHTJIaMaHUHT
Oapua wiIaM3Iapu XOCHJ Oyiaau:

3+V29 3£V25+ 4V30 3+V25-4V30
2 2 2

6- Mucoa Xd4- 21/2x2-x +2- V? =0 Te”riama-

HH CYHUHT.
Egyum. V2 =a ne6,x4- 20x2- x+a2-2 =0 TeHr-

JJaMaHHu XOCHJI KHUJIaMH3. By TE€HIJIaMaHH a ra HI/IC6aTaH
KBaJpatr TeHTnama cudaruga kapab, yHUHT a=x2x,

a=x2tx+\| unnu3napuHU TOMUII MYMKHH. a=1Pl »3Kka-
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HUHHU 3BTHOOpPTa OJCaK, KyHHmarum TEHTrJIamaiapra sra
Oynmammus:

x2-x =V2; X2+ X+1=V?2e

By renrnamanap Oepunran TeHrIaMaHUHT XaMMa HII-
IHU3JIapUHU aHMK alll UMKOHUHU Oepajiu:

1+VI+4W2 . - 1£VW2- 3
X12 2 AR 2
41 S5n _ 3
7 -MHUCO n.ﬂ—+n+3r+n—_§ﬁ3— , TeHTJIaMaHu

CUMHT.

Eunm. x=0 coHum TeHTITaMaHWHT ednMu 3Mac. [y
cababyn, Oepunrad TeHTIaMa KyWHIaru TeHIJIaMara TeHT
KY4JIn:

4 5 3
"
ﬂ+-3+1’+g+--5 2
JI JI

4 5 3

3 .
y =x +- neb oicak,m— j++73 =-- TEHIJIaMa XOCHUJ

O0ymamu. by rearnmamax=-5,"2=3 unausnapra ara Oynra-

3 3 .
HU y4yH Oepuirad TeHriama x +- =-b, x +- = 3 TeHr-

JamManap MaXXMyacura TEHT KYy4JIHAup. YIapHH eduo,
Oepunran TEHTIaMaHWHT WIOW3JIapura 3ra Oymamus:

Ax Bx
Euunran 631 TeHTJaMa axr$7 4 c + axrﬂbax _i[ c

=D kypuHUIIJAru TEHIrIaMaHUHT XYCYCHH XOJUJUD.
Bynpait xypurumpmarn 6apya TeHriaamanap, IYHUHTAEK
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kypunumpaaru (0y epaa ac*() TeHIryIaMaJapHUHT €YUII
cxeMacH 7-MHUCOJHH €YHII cXeMacH Kabumup.

UeTku Xamyiapujaan OWp XHJ Y30KJUKIATU Xajuap Ko-
sdhbunuentnapu meue ax+bx toé+bx+a” (1*0) xypu-
HUIIJard TeHrjJaMara TYpTHHYH Japaxkalu Kaumma meHe-
nama aewunanv. byHmal TeHTriaaMajgapHU €4YHIN Y4yH

YHHUHT MKKajla KHCMUHHU x2ra 0ynub, X + - = r aiMmanmi-

THPHUIIHU OakapaMu3: O X2+ x + X +c¢=0, Oyn-
X

za oOynramumaH, a(z2-2)+

+/>r+c=0 Tenrmama xocua Oymaau. By TeHrmamanHuHT

1
MKKajga MIOu3M Oyimya X + —= " X +Y: 72 TeHria-
X

Majap Ty3uJIuO, Oy TeHTIaManap cUdIamu.
8-mucox. 5x4-3x34x23x+5=0 TeHrTaMaHU CUHHT.
Eunm. TenrnaMaHUHT MKKaJla KHCMUHH X2Ta Oya-

MH3, CYHT T = X + % Ba [2- 2=x2+ X VpHUra Kyiuui-

mapau Oaxkapammi. 512-3r-14=0 tenrmama xocwmia O¥yma-

nu. Yuuunr eummu: {1,4; 2}. x+-"= 14 Tenrmama

x2-1,4x+1=0 xypunumra kenaau. TeHrnamMa TUCKPUMHU-



HaHTU MaHQUH, TeMaK, XaKUKHH COIMTap COXacuaa euuM

MaBXyJ sMac. X + _X: 2 TeHriaMma 3ca x22x+1=0 &xu

(x-1)2=0 xypunHumra keiaanau. by TeHryiamMa HUKKH Kap-
panu x=1 wumagusra sra. bepuinraH TeHrJIaMaHUHT €4H-
mu: {1}.

9-Mucoua (x2027)25(x2+27)(x2+3)+6(x2+3)2=0
TEHTJIaMaHU €4YaMus.

(xYr?)2 , x2+27 .t 1l x2 + 27
EYwu m. R +6=0.3= "%
(x43) x +3 J x +3

neb omcak, Y-5y+6=0 tenrmama xocusn Oymamu. >E2,

x2+ 27 x2+27
y2=3 napra sramMmu3z. ————= 2, ——= 3 TeHTrJamMaiap

Moe paBumpaa+n/2T Ba+£3 wmugmsmapra sra.

10 - mMmu con./[dx)]=X KYpUHUIIKJATH TEHIIaMma-
HHU €YaMHU3.

(x2-4x+6)2-4(x2-4x+6)+6=x *)

Eu um . x2-4x+6=x tenrnama x F2, x2=3 unausnap-

ra ora oynranu yuyH (x2-4x+6)2-4(x2-4x+0)-x kynxan (x-
2)(x-3) ra xkomaukcus OynuHagu. bynumaum OaxapuO,
x2-3x+3 O0ynuaManu tonamus. (*) Hm (x2- 3x + 3)(x - 2)-

*(x-3) =0 xypuHHMmOa &3um MyMKUH. by TeHrmama

x=2, x=3 nmapaad 0OIIKa XaKHKWUI WIIH3JIapra 3Tra 3Mac.
(*) TeHTTaMaHWHT XaMMa UIAH3NApU: 2; 3.

Mamkaap

6.3. Uu3uKJIM TEHTrJaMajJapHHU €YHUHT.

a) 3x+1=nm; e) atx=aXx-1;
0) 5+x=ax; x) ax-Z>=l+x;
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6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

B) 4=ax; 3) x=h-aXk;

r) x=a; n) ax-b2=1\

n) ax-a2=4-2x; K) 3-aXx=x-b.

m-X=n TEHTJaMa:

a) ¢akar OuTTa MIOU3TA;

0) dakat MKKHTaA Xap XWJI HIIH3TA;

B) ¢axat 1000 Ta Xap XHJI WUIAU3TA;

I) 4eKCHU3 KYI Xap XWJI WIIU3Ta dra OYIUIm MyM-
KUHMU?

ox=1+A2TeHraamMa 4ekKcu3 KyI Xap XWI HIIHU3-
napra sra OyIumu MyMKHHMH?

(a-1)x=a2-3a+2 Tenriaama uagusra 3ra Oyimac-
JUTH MYMKHHMH?

Ota 45 émpma, yrmm 15 €mpa. Hewa #inngan xe-
WUH YFIU oTacuIaH MKKM MapTa KHYHK Oyiamu.
TeHrnamMaHu €4uHT:

a) 3x(x-1)-17=x(1+3x)+1;

0) 2x-(x+2) *(x-2)=5-(x-1)

2x -1 4-x
3 2

m HUHT KaHJal KuhMmatriapuaa OepuiraH TEHT-
namanap R ga TeHT Kyunu Oynmamu:

a) 2x+3=12 Ba 2aH-3=12(3/n-1)+15;

6) 3x+5=12 Ba (3x+5)(3m-i)=12;

8) 4-3X=5 Ba -3x+4=3ztz-8;

r) [Ox-mx=1 Ba (10-zzz)x=0 ?
TeHnrnamaHu €4YUHT:

a) (x+2)(a-1)+1=12 0) x=akX;
B) ax-a2=4-2x; r) atx=aXk-1;
n) ax-"7; e) ax-b=1+x.



6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

TeHrnmaMaHvHT €4YUMJIAPU TYIJIAMUHU TY3HHI:
3-2%  x-2 x
a)"1r=~ +5°
1I- 3x  5x-1 7x
1 = 3 «T
6x-5 11 4x+3 ,

B) 7 =— -0,6;
. 8x+1 9x 6x-1 |
r) S=~5~

5x-2 2x+3 x+2
iy

e) 3(x+8)=4(7-x);

K) (X+3)(x-6)=(x+2)(x+1)+4;

3) (x-3)(x-4)=(x-5)(x-6)-7,5-

KBanpar yuxaaggan Tyna kBajapaT aKpaTHUHT:

a) 2x2+4x-3; ) X2-6Xx+8;

06) "x2-4x+16; e) sx2-4saXx+4a3t3;
B) -5x2+20x-13; K) 6aXx-9tiZax2+a-l;
r) -0,5x2-0,25x-2,25; 3) x2+(a+b)x+ab.

X HUHT Oapua KuiiMatmapuma x2+x+1 kBamgpart
yuxaa MycOaT KumMatiap Kadyn KUJIHIIHHU UC-
OOoTiaHT.

X HUHT Oapua kuiimatnapupa -3x2+12x-13 xBan-
pat yuxag MaH(GU KuAMaTiap KaOyd KUJHUIIHU-
HU HCOOTIIAHT.

15 conmHn kymaiitmacu 70 ra TeHr OymamuraH
UKKWATAa COHHUHT UHFUHIUCU KYpUHHAIINAA €3ULT
MYMKUHMHA?

X, Bax2napx27x+10=0 TeHrnamMaHuHT UJIAU3]IA-
pu OyncuH. by unnusznapHu tonmai, Kyiunaru-
JapHU XUCOOJAHT:
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6.17.

6.18.

6.19.

6.20.

6.21.

K) (PILA)2 XL e

I-)/\ +/\; 3)/\+/\+2/\_

6.16. maru tenrimamanu -3x2+x+24=0 TeHrmama
OWnaH anMamITUPUHT Ba XHcoOmamiaapHU Oy
TEHTJIaMa Y4yH OakapwHT.
xv x2nap ax2+/)x+n=0 TeHTJTaMaHUHT HIJIAHU3]a-
pu O¥ica, X, Ba X2 COHIIapu ¥3ap0 TeCKapu COH-
Jap dKaHWHU HCOOTIIAHT.
Bepunran TeHrnmaMaHu edMmail, YHUHI HJIAU3Ja-
pY WIIOPACUHU AaHUKIAHT:

a) x24x+3=0; e) 6x2x-1=0;

0) x26x+5=0; xK) -20x2-3x+2=0;

B) x2x-42=0; 3) x2-6x+10=0;

r) x2x-6=0; u) -3x2+17=0;

o) x2tx+1=0; K) -5x2+x-7=0.
Nnpuznapu:

a) 2Ba-3;n) 2 Ba?2;
0) -1 Ba -5; e)” Ba

B)- Ba k) 0 Ba 5;

r)-- Ba 3) a Bayd

Oynran KBaapaT TEHTJaMa TY3HUHT.

WUnauznapu” Ba-~ OyaraH myHAail KkBaxpar

TeHrJaMa Ty3UHTKH, YHUHT Oapua kKodpuum-
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eHTiapu OyTyH coHyap OYnu0, yJ1apHUHT HUFUH-
aucu 36 ra TeHT OYJICHH.
6.22. Unnusnapu 3 Ba -2 6ynraH myHaad KBajapaT TEHT-

JaMa TY3WHTKH, YHUHT Oom KoddpuIueHTn-

OyJcuH.
Unausnapunan 6upm a) 2+ V5 ra, 6) 3-Vi ra,
B) 2-Vs ra, r) 3+ Vs ra TeHr Oyiaran OyTyH Ko-

3¢ GUIMEHTIN KEITUPHUITaH KBaJIpaT TEHTJIaMa
TY3HHT.
Kacp panuonan TeHTiaMalapHH CUUHT:

"_2SA Al=A
623. M, 2"-3"3. 6.24. " =11,
+5 -5 +25 £ 25
6.25. ° g 4

yI1-by 2ye- 10y 2 /-50" 6'26° x+5 x+5
3(9x-3) 4 | 3x+1

6.27.
9.x-6 3x-2%*
3-7x  1,5-31x 1+X a
6.28. a 6.29.
2x+4 x+2 1-x ¢’
3ax-5 3a-11 2x+7 5+2x  3(x+ 1
6.30. .6.31. O D
(a- Dx+3)+ a-1 x+3 4x-3 7-x
x+3 x-3 10 36
32. r= —
6.3 X-3+X+3 3+x2-9‘
30 13 18x+ 7 2
6.33. -0. 6.34. ¥ X
x2- 1 x2+ X+ 1 X3- 1 x+3 x+3
2-6 5 2—6 5
6.35. " 6.36. | e
X-5 5-x x-5 X-5
x2- 4  3+2x
6.37. 6.38. —X=3x+2.
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641, 9y2-1 3y+l -3y’

TeHrnmamanapHu KymnaiTyBuuiapra axpaTull yCYJHU
OWIIaH €YwHT:

6.43. x3-3x=a3+ —x 6.44. x3-8x2-x+8=0.
a
6.45. x3-0,1x=0,3x2 6.46. 9x318x2-x+2=0.
6.47. Y-y31 16y=0. 6.48. x3xr=x-1.
6.49. x4-x2=0x3-0X . 6.50. 3x3x2+18x-6=0.

6.51. 2x4-18x2=5"3-45x .  6.52. 3Y-2y=2V-3.
6.53. x33x-2—9.

6.54. (x2+x+1)(x2rx+2)-12=0.

6.55. 2(x2+6x4-1)2F5(x2+6x+ 1)(x2F 1)+2(x2+ 1)2=0.
6.56. (x2x+ 1)46xAx2-x+ 1)2+5x4=0.

6.57.- ! 2=2-44|.

6.58. x3+7x2+14x+8=0. 6.59. x3-5x4-4=0.

6.60. x3-8x2+40=0. 6.61. x32x-1=0.

6.62. x4-4x2+x4-2=0.

TenrmamanapHu SHIU y3rapyBUM KUPUTHIN YCYJIHU

OunaH e4yuHT:

6.63. (x2-5x+4)(x25x+6)=120.

6.64. (x2+3)2-11(x2+3)+28=0.

6.65. /42/23=0.

6.66. 2x49x2+4=0.

6.67. 5/-5Y4-2=0.
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6.68. 14-4x2+4=0.

6.69. (37-2x)e-{x- )2+ 1=0.

6.70. (x2+2x)2-(x+1)2=55.

6.71. (x2rx+1)(x2+x+2)-12=0.
6.72. (x25x+7)-(x-2)(x-3)=0.
6.73. (x-2)(x+1)(x+4)(x+7)=19.
6.74. 2x8+x415=0.

6.75. (2x-1)6+3(2x-1)3=10.
6.76. (x-2)6- 19(x-2)3=216.

A A —
6.77. x+5 +x -4

6.78. A 4N =5

6.79. **+*_5+ | 3r -+4=0.

X 1 +tx—5
0/ —
6.80. X4-74%:14.
.0, ! ! 1
0%01, x(x+2) (x+D2 12+

6.82. (x2+2x)2(x+1)2=55.
KaiiTMa TeHrJamMaHu €YMHT:

6.83. x4-3x3+4x2-3x+1=0. 6.84. x4-3x3+3x+1=0.
6.85. x44x3+x2-4x+1=0. 6.86. 2x44x3+2x2-4x+2=0.

6.87. x4+2x3x2+2x+1=0. 6.88. x4+2x3+x2-2x+1=0.
KaiiTma TenriamajapHuHr 6apya XakMKuil Wjiaausnaa-

PHHH TOMMHT:
6.89. x4+5x3+2x2+5x+1=0.
6.90. 4x4+2x3+3x2+x+ 1=0.
6.91. 2x4+3x313x2-6x+8=0.
6.92. 3x4-2x3+x2-6x+27=0.
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6.93. TeHrmamMaHH CYMHT:
a) 8x336;cr+54x=28;
0) 16x4+32x3+12x2+8x-80=0;
B) x4-8x3+24x2-8x=65;
r) (x2-1)2+5(x4-1)-6(x2+1)2=0;
n)(x-2)2+(x-2)(x+1)+(x+1)2=0;
e) (x23)27(x49)+6(x2+3)2=0.

6.94./[I1x)]=0 xypuUHUIIUIATH TCHTJIAMaHHU CUHHT:
a) (x2+2x-5)2+2(x2+2x-5)-5=x;
0) (x2-8x-MU8)28(x28x+18)+18=x;
B) (x2-3x+3)23(x2-3x+3)+3=x;
r) (x2x-3)2(x2x-3)-3=x;
o) (x29x+16)29(xX%x+16)+1.

3. Moaya 0Geqrucu KAaTHAIITAH TeHryamanaap. Arap

TeHTJaMa MOJAYJ MIIopacura sra Oyica, OJJAUH MOIYJ-
JapHHU OYHIN Kepak:

/(x) = g(x),

| = gy~ T T80 (1)
g(x) > 0;

| "f(x) = g(x\

R @)

l1-Mucon.|3x-2|=6 TeHrIaMaHW CUYWHT.

Eunm. By TCHIJIaMa Kyﬁm{arn HKKHTa cUucteéMara
TCHI KYy4YJIH:



BI/IpI/IHT-II/I cucreMagaH X, = -, UKKHHYH CHCTCMaJaH

3
*>:_4_

by TeHrmamanu KyWujaruya €4uIl XaM MYMKUH:

|3x-2]2=36.
\a\2 = a2 6ynrannuru yayH (3x-2)2=36. 9x2-12x+4=30.

8
Bbyuman 9x2-12x-32=0. By Tenrmamanu euud X, = -,

x2=-" napra sra Oymamus.

2-MucoII]2x- 3 =[x+ 1| TeHrnamaHu eduHr.

Edyum . TearnamManuHT HKKaJIa TOMOHHUHH KBaJpatra

kyTapcak, (2x- 3)2=(x+1)2 €ku 4xe-\12x +9 =x2+!
+2x+ 1, oyaman 3m2-14x +8=0, x=4, x2=

3-Mmucounrlx- 1- 2x- 2|+ 3jx- 3 =4 Tenrmama-

HU “OpajMKjap yCyJH Aa €YHHT.

Egyum. Connapykuna ' jm m (jy
MOIyn OENTHCH OCTHUAAru 1 2 3 X
ndonanap 0 ra aiimananu- 21-pacm

raH 0Oapya HYKTaJlapHH
oenrunaiimus (21-pacm).

by myk”amap commap ykwum typrra (I, II, III, IV)
OopaluKKa axkparanu. bepuirad TeHrJIaMaHu My Opaiuk-

JTapHUHT Xap OWpHIa edaMmu3:
Dx < 1ga 1-x+2(x-2)-3(x-3)=4 =x=\;
2) K x < 2 ma x-1+2(x-2)-3(x-3)=4 =K x < 2;
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3)2<x < 3 max-1-2(x-2)-3(x-3)=4 TeHrI1aMa edyumra
ara 3mac;

4) x>3 ma x-1-2(x-2)-3(x-3)=4 =x=5.

4 -Mu coa Ix36x2+ 11x+6 1= x2 +4x +3 Tenria-
MaHHU CYHUHT.

E v u m. (1) myHocabarnan ¢oiiganancak:

Dx3+6x2+11x+6=x2t4x+3, x3+5x2+7x+3=0,

(X3+x2)+ (4x2+4x)+ (3x+3)=(x+ 1)(x2+4x+3)=

=(x+1)(x+1)(x+3)=0; eunm: {-1;-3};

2) -(x3+6x2+11x+0)=x2+4x+3,
exku (x+1)(x+3)(x+3)=0; eunm {-1; -3};

3) x2+4x+3>0 Hu euamus. x2+4x+3=0 TeHrmama u-
nu3napu Xx,=-3, x2=-1. Kanmpar yuxang O6om Xamgm Ko-
spbunuentu mycbar. Yuxag HoMaHPUH KuHMartiap-
HU (—e0 ;-3]U[-1;+°0) ma xaOyn xkmmamgu. FOxopuma to-
MIITaH HaTWKaJlapHU YMYMIAMITHPUO, TEHTIaMaHUHT
eyuMuHHN Tomamm3: {-3;-1}.

Mamkaap

|/(x) I=n(ne]l) xypUHHIIZATH TEHTJIaMaHU

C€YHUHI':

6.95. |x|=-2. 6.104. 13-x I=-1.
6.96. 1*1=2. 6.105. la+x|=-2.
6.97. 1*1=0. 6.106. 14-x |=0.
6.98. |x-1[=-2. 6.107. Ix2-3x+1 1=I.
6.99. |x-11=2. 6.108. |x3x|=0.
6.100. |x-11=0. 6.109. x4 =0.
6.101. 12x-5 I=-1. 6.110. [x2|=9.
6.102. 12x-51=1. 6.111. Ix2! 1=0.
6.103. 2x-51=0. 6.112. 1*-1* Ti=o.

|Y (x)|=J11) kKypuHMIIAATH TeHIJIaMaHU €YUHI:
6.113. 13x2-7x+41=3x27x+4.
6.114. Ix2 4x-151=x2 14x-15.
6.115. 12-x-x21=2-x-x2
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6.116.

6.117.
6.119.
6.120.

6.121.
6.123.

6.125.
6.127.

6.129.
6.131.
6.133.

6.134.

6.135.

6.136.
6.137.
6.138.
6.139.

13x2-7x+61 =3x2-7x+6.

\Ax) 1=-Ax) XxypUHUIIAaru TEHTJIAMaHHW CYUHT:
I37-Vx+6 [=7x-6-3x2 6.118. [X4x21=x2x4
[-x24x-41 =x2+4x+4.

I(x-D2Ax-2)(x-3) I=(x-1)2(2-x)(x-3).

y(|x])=g(x) KypUHHIIAATH TEHTJIaMaHU CYMUHT:

|x| =3x-5. 6.122. |x 2+ |x |-6=0.
|x|=x2-3x+5. 6.124. x+|x|+5=x2
14X) [=¢(") xypuHUII TaTH TEHTJIaMaHU CYUHT;
Ix+21=2(3-x). 6.126. I3x-21=11-x.
2|x2+2x-5|=x-1. 6.128. |3xt1|=5+6x.
TenrmamMmanu opanuk”™ap ycyinu OWIIaH €YWHT:
[3x-81- 13x-2 [=6. 6.130. |x-11 + |x-31=2.
|x-11+ |x-3 I=3. 6.132. |x| - |x-2 [=2.

Ix-3 1+ Ix+21- 1x-41 =3.

l/(x)+g(x) I= |¥Y(x) I+ Ig(x) I kypuHumigaru TeHr-
JaMaHu €YUHT:

I7-2xI= 15-3x1+ Ix+21.

x2 X
x-1 x-1
[5x-41 = |x |[+4 |x-11.
I6x+ 131+ 17-6x| =20.
16x| - 16x-51 =5.
13-1-x+131=|x |.
Wuma-na Moxaymrap KaTHaIITaH TEHTJIaMaHH
CYHHT:



[Y(x) I= Ig(x) | xypuHHNmgaru TeHrIaMaHu €IUHT:
6.144. 13x-51=15-2x]. 6.145. |x+1] = |x-1].
6.146. |1-|12-x|| =3+ ;c|. 6.147. ||3-2x|-1| =jc-1].

HapaMeTp KaTHamraH TCHIJIaMaHH CYHHT!

6.148. 2 |x+al| - |x-2xa| =3fl. 6.149. a - .la a.
W + al

6.150. Ix2"21=(x+3m1)2  6.151. x=2 |x-fl| -2 |x-21l].

4. Myxamman ana-Xopa3muili —ajaredpa ¢GaHMHHHT
acocuyucu. YIyF ajJioManapuMusgan Oupu, anredpa ¢a-
HUHHUHT acocuucu, A0y Aonammtox Myxamman nuba Myco
an-Xopasmuii (Xopasm 780 — barmon 847) y3uHuHT “An-
JKabp Bam-myko6ana” kurobuma ax2+/?x+c=0, ax2+c=Ax,
bx+c=ax2 ax2=bhx, ax2—c, bx=c KypUHUIIJArH TEHIJa-
MaJlapHUHT HOMaHGUH HIOU3IAPWUHHU TONWIIHHUHT aj-
reOpaMk yCyaMHU KypcaTraH, YHH T€OMETPUK TaxJIHI
otrad. Macaiad, Ousmad 6x2-22x-4—4x2-2x-46 TeHTraa-
MaHu eduin Tanad stuirad OyincuH. Jlactnab TeHriaMma-
HU coija KypuHuura kearupamus. CYHrpa:

1) TEHTTUKHUHT OMPOP TOMOHHUIAaH, OMPOpP COH EKH
ndbonanu Ar-ocabp| (apadbua ;xabp — YTKA3UII) TEHTIUK-
HUHT MKKMHYM TOMOHHUTra yTkazamu3. Wdona aiipuna-
€rran Oyyca, yma coHHU (MPOMAHU) TSHIJIUKHUHT HK-
Kaja TOMOHHUra kKymamu3. HaTuxxana manduii uiropa-
U XaJjap ajaMalnaiu:

6x2-22x-4=4x2-2x-46; (+22x, +4, +2x, +46);
6x2+2x+46=4x2+22x+4.

bu3z xo3up 0y amanHu MaH(uUi UIIOpaIud XaIHHU TEHT-
JUKHUHT UKKUHYA TOMOHHUra MycOaT xaa Kuiaubd yTka-
3umI, 1e0 aTaliMus;

2) ar-xamm (KYWAWII, OPTUKYACUHU OJIMO TallJIaIl),
SbHU 3apyp OVica, TCHIJIUKHUHT HKKA TOMOHHHH OHUpOpP
YMyMHH OyIyBUMTa KHCKApTHPAMH3:
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3x2+x+23=2x2+11x+2.

3) an-mykobanra (MyKOOWUJI KYWUIN, TSHTJIUKHUHT OHp
TOMOHUHUHT OPTHUINM HKKMHYM TOMOHHHUHI YIIaHYa Ka-
Maiumura TeHr Kywin). by Ou3ja TEHTJIMKHUHT WKKaia
ToMOHHAAH 2X2HU, X HU, 4 HU alWUpUIITa TCHT KyWIH:

x2+21 = 10x. )

(1) TeHTTaMaHU €4aMU3.

1) IO3u x2 (w03a Oupnuru) ra tenr o0ynran ABCD
KBajapar Ba to3u 21 (103a 6upnurn) ra reHr 6ynran CDEF
TyFpu TYpTOypuak €pmamuna ABEY tyrpu TypTOypuak
scaiimus (22-pacm):

ABFE tyrpu TypTOypuakHuHT 103U 10x (1032 Oupnu-
ru) ra (TeHrJTaMaHWHT YHT TOMOHUAaru wudomga) TEeHT
oyncun. Y xonma AE ToMoHHUHT y3yHiuru 10 (y3yHIuK
Owpnuru) Ta TEHT Oymanm.

2) L nyk“a AE TOMOHHHHT ypTacu OyicuH. Y Xoiaa
AL—LE—5 6a x <AL (maxn 6yiinual) 6ynaam.

OuAau ToMoHH 5 (Y3yHIHMK OWpIHTH) Ta TEHT Oyiran
LNME xBanpatHu Ba PIf'=x tomounnu PRMF 1yfpu
TYpTOypuakHu sicaiimuz. CK=PK=5-x Oynranu ydyH
PKMFmympu 1yproypuakaunr o3u CDLKmyepu TypTOyp-
YakHUHT [o3ura, LNME xBanpaTHuHr 1o3u 3ca DCFE
TyFpu TypTOypuak Ba KNRP KXBajpaT IO3NapUHUHT HH-
THHAWCUTA TEHr Oymanu.
Iy cababnu, KNRPxBan- 1
paTHHHT 03U 522 1=4
(r03a Oupmnuru! ra, Tomo-

HEu 3ca KN= V4 =2 (y3yH-
JUK OUPIUTH) ra TEHTAUD. K P x
LN=x+KN=5 tenrnuk- B €
NaH,X=3 5KaHJIUTHU Keauob
UHUK3H. 22-pacM.
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x> AL xonHW Kapam OWJIaH MKKUHYU WUIINU3 X=7 HH
XaM TONHMII MYMKHH.

Arap AE uuHr y3yunuru b ra, ABF'E ty¥pu 1ypTOYp-
YaKHHUHT I03H 3Ca ¢ ra TeHr ned xumcobmacak, x2+c=bx

b~ ITv
TeHTIaMa HuAAu3u yuyH <=- +JI|-1 -c, sapHH

X = mmmmmmien bopmynaxocundynapsau.

An-xabpy Ban-mykoOananan ¢oimananub, Kyhumga-
T'¥l TEHTJIaMaJapHHU €YUHT Ba YHIra T€OMETPUK TaxJui Oe-
PHHT:

a) x+8=16; 0) x-5=17; B) |-x=1;

r) 4x=5; n)8x-0=3; e) 8x-19=1 Ox-27.

2-§. IOxkopu napasxkann anredpamk TeHrjamajap

1. besy teopemacu. T'opuep cxemacu. KynxagHuHr
unauznapu. (Oteen besy (1730—1783) — dpanmy3 ma-
TeMaTuru). P(X) kynxagHu x-a HKKHXanra Oynranga
oynuamana Q(x), konnukaa R(x) KoJCHH:

Pix)={x-a) Q(x)*+R{x). )

Arap Oy myHocabarra x=a xyhwmica, P(a)=0 Q(a:)+
+R(a)=R(a)=r xocun 6ynanu. llly Tapuka ymOy Teope-
Ma ucOoTiIaHaH:
l-teopema (besy). P(x)=ald +alxnl+...+anfx+an
(a *0) kynxaonu x-a ea OYIUWOAH HYUKAOUSAH ¥ KOAOUK
wy Kynyaonune x=a oazu Kutmamuea mene, r=P(a).
Hatuxanap. nEN Oynranna:
1. X” -anUKKHXan x-a Ta OynuHamu. XaKUKaTaH,
Pn(a)=anan=0.
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2. xnffan ukKUXajn x-a Ta OYynuHManWnu. XakKWKaTaH,
Via)=an+tin= =2£/""0.

3. x*-0"ukkuxanax+o/radbynunanu. Xakukaran, P(-a)=
={-a)2—a2=Q.

4. £ nt-av'n nxxuxanx+fl ra Oynuamaniau. XakukartaH,

P(-ti))=(-f1)2H uxkkuxan -alnH=-2alntx* 0.

5. x2nH+aZni uxkxuxan x+a ra OynuHagu. XaKuKaTaH,

P(-a)=(-a)2ntxtant=0.

6. x2,+n12, uKkKuxaj x+a ra OyaIuHEManau. XaKuKaTaH,

P(-a)=aZn+a2n=2a2n*0.

Bynum Gakapunamuran xosuiapia OYJIMHMAaJTapHUHT
KYpUHUIINHU aHUFYyTHMU3.

x5- a5=(x - a)(x4+ ox3+tix2+ a3 + fl4);
X5+as=(x+a)(x4- av3+aax2- aXx +tid);
x6- a6= (x - a)(x5+ax4+ A2X3+a3x2+ax + n5);

x6- a6=(x+ta)(x5- sxd+a2x3- fix2+adk - ald).

Bynapnan kypuHaauku, OynuHMa anbatra OUp KHHC-
nu Kynxan 0ynub X HUHT Aapaxajlapu KaMahubd, a HUHT
Japaxajapy YyCUIll TapTHOUIa )Koamral Ba arap OyiyB-
gy a+x Oynca, xkodpdunucuraap +1 Ba -1 aamamub
Kenmaaud, arap OymyBum x-a Oynmca OYynmHMama XOCHI
OynraH KYynxalHUHT Kodpduuuentnapu | ra teHr 6ymna-
nu. byxynocanapHu ucrtaraH gapaxkald Kynxajiap y4yH
YMYMIIAQOITHPUII MYMKHH.

I-Mmucom 1)x5x+20 HU x+2 ra OyIUImgad duKa-
JIUTAaH KOJNIHMK r=(-2)5-(-2)+20=-14; 2) x5+x+34 HHU
x+2 ra OynumpuaH 4YMKaguUTaH KOJIOHK r=(-2)5+(-2)+
+34=0. Jlemak, x=-2 COHM Iy KYIXaIHUHT HIJU3H; 3)
x5yx+4 mu x+3 Ta Oynumpua Koiagukna r=4 KoJjca, a
HUMara TeHT?

Euwm: (-3)5fl-(-3)+4=4, 6yunan n=81.

Mx) = alknt axnx+ aXx n+...+an KyuxamgHU Xx-a

WKKHXaJra OYIHuIIgard KOJAUKHU xucoOnamHUHT [op-
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Hep (Xopuep Yunbsam (1786—1837) —uHTNIM3 MaTema-
THTH) CXeMacHu J1e0 aTadyBUM yCYJIWHH KypcaTaMmus3.

P(x) =Q(x)(x-a)*r )

oyncuH. bynna

Q(x) — V nne +L,X-2+ I:QX”—3+...+]3,,_,,

(1) ma x HUHT OMp XWJI Aapakajapu OJAHAATH KO-
¢bunueHTIapHN TEHIrnNaWTHpuUO Kylumpgarura sra Oyia-

MU3. 20 =1
a, =6, - ab0
a2 =>b2- abx

a,u -T
an=c2- abn x
byaunan xypunaguku, b0=alt bk=ctb” + ax,
K= 1,2,...,1-1, r=an+ alln_l.

BynuHMa Ba KOJAMKHU XHCOOJAIl KyHuIaru xaaBai
épraMmuga TOMMUIAIU.
ao a fln

a abta” ah+a2 ab_+il

ab I12+ anJl

| =ao K, r

2-M U ¢ 0 1. x3+4x2-3x+5 kynxaguu ['opHep cxema-
cugad ¢oigananubd x-1 ra OynaumrHM Oa)kapammus.
1 4 3 5

1 1 5 2 7
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Hemak, x3t+4x2-3x+5=(x-1)(x2+5x+2)+7.
besy teopcmacunan P(x) kynxagHu ax+b KypuUHUII-
Jlard MKKUXajara OYnuInjga XOCWJ OYyinaauran r KOJJIHK

ra TEHT OVJUIILIUTU KeIUuO YUKaJH.

3-wMuc o P3(x)=x3-3x2t5x+7 uu 2x+1 ra 0ynuii-
JlaH XOCHUJ OYNnraH KOJJWKHU TOTIUHT.

Eunm. K,onguke = p ] - -3 +5-

2-TeopcMa Arap a coau P(X) KyHXaZHUHT
mwinnu3n 0yica, P(X) kymxam x-a WKKHXaara KOJIIUKCH3
OynuHaAIN.

N ¢ 6 o 1. Be3sy teopemacura kypa, P(X) Hu x-a ra
OynmuIgaH YuKaauran KoiaaukP(a) raTeHr, mapT Oyiinda
sca P(a)=0. UcOor Gaxapungu.

By teopema P(x)=0 TeHrnamaHu eyuil MacalacUHU
P(x) xynxamHu YM3WK,JIM KyHaWTyBUMJIApra a)KpaTHLI
Macajnacura KeJITHPHUII UMKOHUHU Oepanu.

l-uartwux a Jleap P(x) kynxao xap xun ap...,as
unouznapea sea oyica, y (x-aJ ... (x-aJ xynaimmaea
KONOUKCU3 OYIUHAOU.

2 -HATH KA. N-0apaxcaiu Kynxao n maoax opmux
xap xun unousea sea 06y1a oIMauou.

NcboT. Arap n-mapaxkanu P(x) xynxanx n+ 1Ta xap
XU a,,..., & Afl HIJIH3TIapra dra Oynranma, y /7+1-1apaxa-
nu (x-at)...(x-crAtl) kymaiitmara 6ynurapau. Jlekun OyH-
nail Oynumu MyMKHH 3Mac.

IOkopuna xapanran teopemanapaan ¢ohgananuo,
®pancya Buer (ppanny3 omumu, 1540—1603) TomoHH-
nan Oepunran xamaa P(x)=0 Oyryn anreOpauk TeHria-
MaHHUHT @. XaKMKHH KO3 dHUUHMEeHTIapu Ba a( uigu3ia-
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pH opacunaru MyHocabaTHH ndonanoBun Gopmyianap-
HHU KEITHPaMH3:

1) aX2tflk+a0=Z)(x-al)(x-a2="x2Z)a:H ax+Zto:h 2
Arap X HUHT OMp XUJ Japaxajapu oinguaaru Kod3pou-
HHUEeHTIapu TeHTriamTupuica, b=a20ynagu. Hatuxana
ymoy ¢opMmynanap TOMUIAIN:

a.
a,ta2 -, a,a22£-D ;

2) my taptubnma /3(x)=o0x3+m2x2+aix+aoydyH:

a,tazta,=- «H3= =N

dbopmynanap TONUIANH.

XOCHJI KHJIWHTAH TEHTJIHKIAPHUHT Oa)kapuJIHIIN
Zv...,an COHIApUHUHT /J(X)=alK,t..> a0 Kynxama HUIau3-
mapu Oynumu y49yH 3apyp Ba crtapiamaup. Arap P(x)
Kymxan (x-a)* ra KOnNOuKcu3 OYnuHCaA, JEKUH (X-a)**1Ta
KOJNIUKCU3 OYynmmHMaca, a COHM P{x) y4yH K xappaiu
unous Oynanu.

4-MuCOIN a,, ava}nap x3+x2+x-2=0 TeHTIaMa-

HUHT wigusnapu OyncuH. X aiB=ai3tai2st+as3 HUFUH-

JUHU TOIMaMH3.

Eunm. Buer popmynanapu Oyiinua: <2, 4-"+"=-1,
a|2A4-ah3+GA23=1. VY xongma: (a|to:2+a32=(-1)2 6yitnua
a*+tar+a” -2 (aa2ah3toXd + 1=-2-1+ 1=-1. Uk-
KHHYM TOMOHJAH aV a2 a3unnus, yaapiaa upoaa HoIra
aliaHaau:

t,3+<g2+a', - 2=Q
< +ta; ta2- 2=Q

al +or; +az-2 =Q
2»-+2ta'-+E a'-™6=0>
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OyHIaH

yuyH "

6.152.

6.153.

6.154.

6.155.

6.156.

6.157.

6.158.

6.159.

6.160.

6.161.

AN 03 =-(-1)-(-1)+6=8, OyHma KucKa E3uII

3
opkanu X OenTuIaHTaH.

MamkJaap

P(x) xyuxan D(x) xyuxanra OyIuHaIUMU:

a) P(x)=x,00-3x+2, D{x)=x-\\

0) P(x)=x100-3nH-2, Z)(x)=x+1;

B) /{x)=x100-3x2+2, Z)(X)=x2-1;

r) /%x)=x100-3x+2, Z)(x)=2x2-1?

x2, 1+ a2u-1 KYIXaA X+0 ra OYJIMHUIIMHU UCOOT-
naur, Oynga <s*o0, 726 W.

X,~<G" Kynxaa x-a ra OYIMHHIIMHU HCOOTIIAHT,
Oynnma $*o, /26 /V.

a) x4-3x2+ 1 HU X-2 ra; 0) x5-4x3+x2 HU X-3 Ta;
B) Xx5-4x3-x2+1 Hum 2x-3 ra;r) x4-3x3tx2-1 HE 3X-4
ra Oynumpmard KOJAWKHU TOITHHT.

/2 HUHT KaHJal Kuhmartiapuaa 3x4-2X2-/72X-2
KymXxaa X-2 Tra KOJJAUKCU3 OynuHagu?

/2 HUHT KaHJIal Kuiimartinapupa 3x3-4x2-//x-1
Kynxan x+1 ra Oynuamaiinn?

< Ba ZHUHT KaHIall KuHAMaTiIapumga 2X4+<x3+Z)x-
-2 KYIXaja X2-X-2 yuxaara KOoJIAuKCcH3 OymumHamm?
/2 Ba /2 HUHT KaHIail KuWMaTiapuaa X3+/2x-+/2
kynxan x2+3x+10 yuxaara kKoiaaukcus OynuHa-
nu?

P{x) xynxanam x-1 ra 6ynumpa Konaukaa 3, x-2
ra Oynumga 3ca KOJAUKAA S5 Xocun Oynmanu. Pix)
HH X2-3x+2 Oynumiga Xxocuia Oyiaamgurad KOJJIUK-
HU TOIIUHT.

P{x) xynxagau x-a ra Oynuimga KOJAUKIA 7'V X-b
ra Oymumpa sca r2xocus O0ynanu (a*b). P(x) Hu
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A-fa+ fyx~ab ra Oynumaa xocus OynaguraH KoJi-
OUKHU TOTHWHT.
6.162. I'opuep cxemacu €pnmamunma P{x) xynxagau Dix)
UKKHW XaJra KOJJIUKJIU OYIUHT:
a) /\x)=x25x-7, /Xx)=x-1;
0) /1x)=x33x2+5x-6, Z)(X)=x-2;
B) /Xx)=2x43x25x+2, Z)(x)=x+1;
r) /Xx)=3x54x3x+1, Z)(x)=x+3;
n) /Xx)=3x6-4x5x4tx3x21, D(x)=x-3;
e) P(x)=x5x25x-6, D(x)=x-2;
xK) P(x)=x4-x3+2x2-5x-42, Z)(x)=x+2;
3) P(x)=x54x2+5x-3, Z)(x)=x-3;
n) P(x)=x4-3x3t2x24x-1, Z)(x)=x+4;
K) /%¥x)=x54x33x2r1, Z)(x)=x-4;
1) /Xx)=x6-5x4+3x25x+6, D(x)=x+2;
M) /XX)=x54x3+2x23, /)(x)=x-1.
6.163. I'opuep cxcmacungan ¢oiinananub, Y(X) kymxan-
HUHT X=a HyKTaJard KHAMaTHHHU TOIHUHT:
a)/ (x)=x3x2+2, a=\\
0)/ (x)=x43x3x+10, a=2;
B) / (X)=x5x4+3x2x+1, o=-1;
r)/(x)=x67x2+3x23, 0=3;
n)/ (X)=x6-5x3-4x2+8, 0=4;
e)/(Xx)=x §+7xXHx6+3x5+3x44-2x3+x2xU-1, 0=5.
6.164. T'opuep cxcmacugan goiimananud, o3HZ3+c3307)c
HU KynaWTyBUHMIapra axpaTHHT.

2. AJaredpaMk TeHIVIAMAJAPHUHT KOMILIEKC WJIAU3Ja-
pu. AnreOpanuHr acocuii teopemacu (I'aycc teopema-
cH):

n-oapasicanu (6y epoa n > 1) xap xanoaii kynxao axai-
AU bumma KoMmniexc unouzed sed.

Teopema. Aeap a+fii (b*0) xomnrexc conu P(z)
KYnXaoHuHe unousu oyuca, a-fii komniexc conu xam P(z)
KYNXaOHUuHe uiousu 0yiaou.
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Hartuxa: n-dapaxcaru P/x) xynxad x-a Kypuuu-
wuoaeu uxkuxaouap 6a x2+px+q xypuwwuiudacu mManguil
OUCKPUMUHAHMAU KEAOpaAm yuxaoiap 0apaxicaiapuHuHe
Kynaummacuoau ubopam:

pax)=ao(*-a)*' ** {x2+px+q)me 0y epna fce{0, 1, 2,

/ne{0,1,2, . . .}

Mamkuaap

6.165. TenrnamMmanuHT 0apdya KOMIUIEKC C€UYUMJIApPUHU
TOTIHHT:
a) x2-2x+2=0; K) 9x2+6x+10=0;
0) x2-4x+5=0; 3) 4x2+4x+5=0;
B) X2+6x+13=0; ) 9x2-12x+5=0;
r) x2+4x+13=0; K) 16z2-32¢c+17=0;
) x2+2x+17=0; ) r2+4r+7=0;
e) x2-8x+41=0; M) 12-6T7+U=0.
6.166. Kpanpar yuxaJHU YHU3UKIH KyHauTyBuHapra
QKPATUHT:
a) x22x+5; B) 4" +8z+5;
0) x2-3x+10; r) 252+507+26.
6.167. TerrnaMaHu KOMIJIEKC COHJIAp TYIJIAMHU/Ia €UHHT:
a) z4+5z2-36=0; ) x4+3x2-18=0;
0) x4-8x2-9=0; e) x4+4x2-32=0;
B)/-/-6=0; x) "+ +1=0;
r) /4+2/2-15=0; 3) z6-2z3+4=0.
6.168. Nnnusnapunan Oupu 2-3/ OYnraH XaKuKUi KO-
3¢ dunuenTan KBaxpaT TEHriaMa TY3HHT.
6.169. Unausnapu 2-3/, 2-/ Oynran xakukuii kodpdu-
OUEHTIHM TYPTHUHYM Jlapa)kajid TECHIJaMa TY3UHT.
6.170. Unausnapu 2, 2-3/, 2-/ 6ynran xakukuii Kod3¢-

¢bunucHTAN OCIIMHYM Aapa)kajlu TEHTJIama Ty-
3UHT.

6.171. x=1 conu xImnxrUmxn4- 1 KynxaJHUHT HEYa Kap-

pajin UIJU3u DKaHUHU aHHUKIIAHT.
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6.172. Ky#inparu KynxamlapHH YU3UKIH Ba KBaaApaTHK
KynalTyB4Ymyap KymalWTMacH IIaKJIWAA TaCBUP-

JIaHT.
a) "+27; B) x6+64;
0) y+1Sx2 r) x?+Ix*

3. byTyH k03(uiueHTIN TeHIIaMAJAPHUHI PalMo-

HAJI WIAW3IapuHu Tomuml. Panuonan ko> puuueHTIN
xap KaHmail a */'+..+aqu=0 TeHriama yHra TEHI Ky4WIH
OyTyH KO3 pUIMEHTIIN TeHTIaMara KeITHPUIHITH MyM-

5 2
KWH. Macanas, —6x 3+ —3x 2-x + 1= 0reHrnaMaHUHTHUK-

Kaja KucMHU 6 ra KynalTupuica, yHra TeHT Ky4iau OyTyH
ko3 punmentnu 5x3+4x26x+6=0 TeHrnama Xxocun 0ymna-
au. DHAW OyTyH K03¢GUIMEHTIH TeHTiaMmainap OwiaH
IIYFyJJIAHAMHU3.

p
Teopema, x =- Kuckapmac xacp o6ymyH xoaggu-

yuenmiu
amnt- to0=0,an"0, (@)

MeHeAaManune unousu oyauwu yuyrn p coru al o300 xao-
HUHe, ¢ 9ca an bowt xao Kodghpuyuenmunune OyIy8uUCU
oyauwu 3apyp.

p
XakukKaTtaH,- coHH (1) TeHraIaMaHUHT HJIIU3HU

oyncun: anl- +an A-\ +.+« - +a0=0 &éxu TeHr-
W/ W/ A

JUKHUHT MKKajla KUCMHU ¢" ra xynatupuica, a™+ anl+
+pr' M. +a|/KM-4-a0"=0 TeHTIWMK XOCHUI Oymanu.
byunan: a@n=-awpwranjpnr'q-...-apgn'=-p(apn'+
+sau J%-29+...+a|<"). TeHTTUKHUHT YHT KUCMHU P Ta Oyiu-
Hagu. Jcmak, yan kucmaaru aly” xam p ra OynuHUIIN
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p "
kepak. JIekuH,- Kuckapmac kKacp, spHH /> Ba g" nap

y3apo 1y0. [lemax, p coHn axHuHT OynyBuucu. llly kabu
¢ COHM anHUHT OYNyBUMCH dKaHU UCOOT KUJIMHAIU.

Arap (1) Tenrmama kermupunean meneaama O¥ica,
sSbHU Oom Xan koddpduuuentu a =\ Oyica, TeHIrIama-
HUHT paloHajl WIAN3JIApU 0301 XaJHUHT OYIyBUUIApH
opacuaaH H3IaHaIH.

1-™Mucon 2x3x2—4x—2=0 TeHriaMaHUHT palu-
OHAJ MJIIM3JIAPDUHU TONHHT.

Egyum. Oson xagHuwHT Oapua OyTyH OymyBUMIIapu:
-2 -1 1;2.

bom ko3 punuenTHUHT Oapua HaTypan OyayBUMIa-
pu: 1; 2.

TeHrnamMaHuHr panUoOHAN HIAU3JIAPUHU KyHujaaru
COHJIAp OpaculaH H3IaiMH3:

1 1
1; 2.

By connapuu OGepunrad TeHTIamara 0eBocuTa KyhHuoO
KYypum OwiaH, yIapHUHT A3 Oynum €xku O6ymmaciu-
THHU aHUK THMH3.

Texmupum kypcataauku, — COHH OepHITaH TEHT-

JaMaHUHT WIAU3M OYynmaau, KOJITaH COHJIAp 3Ca HIIIU3
Oynmmaiau.
Mynpait kunub, Gepuiran TeHriama Qaxat OuTTa

panuoHal WIAU3ra sra: X=—-.

XKaBob6. —

2 -Muc o a TenrmaManuHr OyTyH WIJIU3IAPUHU
TONUHT: 2x*-x3+2x2+3x-2=0.
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Euwnm. O3zox xagHuHr Oapua OyTyH OYJIyBUHIapH:
-2; -1; 1; 2. Tearnamanuuar 0apya OyTyH MIAM3IAPUHU
Iy COHJIAp OpacuIaH U3JIaliMU3.

By coHmapHmHT Xap OWpPHWHH TeHTJIaMmara KyWuo
KypuO, ynap opacunaHn ¢akat — | COHUTHHA TEHIrJIama-
HUHT €YUMHU OYIUIUINTUHU aHUKJIAHMU3.

Hemak, Oepunran Tenriama gakat Ourra OyTyH e4rM-
ra ara.

Kasob6. x=-/.

3-Mucoa x33x21=0 tearmamMmaHuHTr OYyTYyH HII-
OHU3JIapUHU TOIMHI.

Eyum. bByryn ungusznapusnu -1; 1 conmapu opacu-
JaH u3iaimMu3. By coHmapHMHT MKKajlacu XaM TEHrJa-
MaHHUHT WIAU3H OSMACIUTMHU KYypHUII KMWUH 3Mac.

Kaso6. Tenrnama OyTyH HIIHW3Ta 3ra dMac.

4 -Muconr 2x4x32x2+3x-2=0 (xeR) TeHrnamanu
CYHHT.

Eunm. Onnuaru muconnapaad gapxiau, Oy MHCOI-
Ja TeHTJIaMaHUHT 0apya XaKMKUH HMIAU3JIapUHU TOMHII
Tajlad0 KUJIUHAITH.

Hactmab, pamuoHal WIIH3JIApHUA HW3TaiiMu3. Pammo-

Hajn wiausnap (arap yiap MaBxyna Oynca) sca -2; -1;
— 1; 2 conu opacuna O6ynaau. -1 Ba - COHJIAp panUOHAI

WJIau3jaap 3KaHJIUTrura AIMOHY XOCHUJI KHJIWII MYMKHH.
I_HYHI/IHI‘ Y4yH, TC€HTJaMaHWUHT Yall TOMOHHUAAru

kynxan (x+1)(x-")=x2+"x-" ra KOJAUKCU3 OYIUHAH.
Bynuman 6axapuo,

20m4- *3+212+3x- 2 =j*2+1% - 1j. (2x2- 2x + 4)

HHA XOCHJI KUJIaMH3.
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Tenrnamanu KyWuparu KypuHuimga €3u0 onaMus:

(*ad4 x4 )'(2jc2" 2jc+4)=0 -

2x2-2x+4=0 TeHriaamara SIHTM XaKUKUHA HWIJU3IapHU
Oepmaiiu.

Kasob6: x=-\; x2=~.

5-Mucoxd 2x37x2+5x-1=0 TeHFJ'IaMaHI/IHFf) Pa-
. A

LHOHAJ MIAW3JIApUHU Tomamu3, OyHaa ~Ba ? nap y3apo

Ty6, bip.q)=\
Edwum./? coHMHHM 0301 XaJHHHT, ¢ HH 3ca Oom
KOO(QPUUMEHTHUHT OYNyBUMIapd OpacHAaH HU3JTaAWMHU3.

Vnap +1 Ba +2. Jlemak, panuoHan uaausnap *1, +-

COHJIApH HWUYHAa OYIWIMK MYMKHH. By COHIapHW TEHT-

jJamara KeTMa-KeT Kyiuo xucoOiami, - HUHT UIIU3 dKa-

HUHU KypcaTaau. TeHrIaMaHUHT KOJraH UIIU3JIapUHU
1 A

TONMII y4yH YHMHT Yal KMCMHUHHU X -- ra exum 2x-I ra

O0ynamu3. bymuamanma x2-3x+1 yuxam xocwmn O¥ynamu.

YuuHT unnuinapu: @~ — M3nanaérran eumm: x,=-".

M amkaap
6.173. TeurnamaHUHT panuoHal UIAU3IAPUHU TOIHHT:
a) 3x34x2+5x-18=0; n) 4x48x3-3x27x+3=0;
0) x3-4xr27x+90=0; e) x4x3+x24+3x+2=0;
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B) x4-x3+x+2=0; xK) x44x3 13x2+28x+12=0;
r) 2x3-5x2+8x-3=0; 3) 3x4+4x2+5x-12=0.
6.174. TerrnamMaHuHT OYTYH HIAW3IApUHU TOTHHT:
a) x4+2x3+4x2+3x-10=0; 0) x3+7x2+14x+8=0;
B) x4x3+2x2-x+1=0; r) x4x2+x+2=0;
o) 2x5+6x4-7x321x2-4x-12=0.
6.175. TenurnamaHuHTr Oapya XaKMKHH HIOU3IApUHH
TOMHH:
a) 2x4+3x38x29x+6=0; 0) 2x4-5x3-x2+5x+2=0;
B) 5x43x3-4x23x+5=0; 1) 4x43x3-8x2+3x+4=0;
n) 3x4-4x3-7x2+4x+4=0; e) 2x4-7x3-5x2+7x+3=0.

4. Tenrnamanapuu takpubuit euni. P{x)=axl+...+a(
O0yacun, /Xx)=0 (1)TeHrnamaHu TaKpUOUY CUMII JTEHUII-
TaH/la YHUHT HOMAabJIyM X* unnusu €trad [al b) opanuk-
HU OJIAWHJAH TalWHIaHTaH e = | b-a \gaH ommaiiguran
KaTTanukja (KHCKaya: e raya aHUKJIHKAA) TOMHUII TY-
myHunanu. [a; b\ ma érran uxXTUEpUU ¢ HyKIa WIIU3-
HUHTTaKpuOUH KuiiMaTu cudaruja ONMUHUIIH MYMKHH:
x* = ¢ + e. P(x) xynxax ¢aduru abcuuccanap YKHHHU
x* HykTana kecub yrumu Tydaitnm ynna P(x*)=0,Hyk-
TAaHUHI HMKKH TOMOHMZA 3Ca KYIXaa KapaMma-Kapliu
umopara sra 6ymanu. byHra Kaparanga arap P(x) xymnxan
[a; B/ OpaNMKHUHT YeKKa HyKTaJlapuaa Xap XWwiI HIIopa-
ra ora Oynca, spHU P(a)P(b)<0 (2) Tenrcusnuru Oaxa-
puinca, my opanukzaa (1) TeHriama MiInM3ra sra.

Hewmak, xucobmanurapauHT 1-Kagamunga (2) maptaan
dbovmamaaub, mnaui €rraH [a,b\ opadWK TOMHIAIH.
Ke#iuarun kagamiapna Oupop ycyn Kymnanuaub, Oy opa-
JTUK KeTMa-KeT KuupauTupunagu. Arap 6upop x -Kajaam-
na ex =\bk-a”™ < e aHWFyIMKKa dpUIIHUITaH OYica, [ak, bk
opainuruparu uxtu€pui c”coH, macanaH, c¢=(bktax/2
ypra KuiiMaT UAAU3 y4yH KaOyn KuiIMHaaAu Ba XucoO-
Jamap Tyxtatuiaagu. TeHriamanapHu TaKkpuOuil cumm-
HUHT UKKHATA YCylIH OWJIaH TaHUIIaMH3.
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1) Kecmanu mene
ukxkuea oyiuw (Ouxo-
momusi) ycyau Kynna- p@)
Huiraiga [&b\ opa-
JHUK C, HyKra OuiaH 23-pacm.
[o;c,], [c,;/?] Tenr
opanukiapra axxparunanu (23-pacm). Ynapaau (2) mapt
Oakapuinaguraiu, AeMaK, HIAU3 MaBxXya OVIraHd OJu-
Hangu. YHU [#,; A] opkamnu OenrujaimMu3. Y HUHT Y3YyH-

nuru £=1 bxa”"=~"-. Arap£,<£ Oyica, macaia Xaj, akc

xoJyia [4,;6,] opaduk MKKUTa OYIMHAIAM Ba X0Ka3so.

Ouau Kamwuo uon Mawvcyo uon Maxmyo Fuécyooun
an-Kowuu (xynunua Fuécyooun an-Kowuii momu Ounau
mawxyp) (Mup3o Ynyroex unMuii mMaktabum HamoéHmaa-
nmapugan 6upu, YnyrOekHuHT ycTto3u, Camapkanpaia
amab wxox 31raH, 1430 iunga BadoT 3TraH) HUHT TaK-
pubuii KHWMaTIapHU HIAU3TA KeMmMAa-Kem SKUHAAUmU-
puwinap (umepayus) ycyruma. xentupamus. An-Komuii
x3b:+/1=0, A:*0, KypUHHIIAATH TEHTJIaMaHU €YUII YIyH
VHH TEHT Ky4IH

x =il 3)

KypuHUITa Kentupanu. - ="1 (Kongwkna T,), SBHH

m=kqJ+rl 6yaranunan, (3) TEHIIUK

kq. +2 +X3 .2 +x3

x= , €k x= N+ a-y- %

KYypUHHIITA Kenanu. |l-sKuHIamum ydyH x/=ql/ xaOyn

KuluHanau. (4) TEHMIUKHUHT YHT KUCMHUIra X=X, KYHu-
r+mn3 "

nmanu, ~ k  =q2 (konmuknaa rJ) Oyiwua r=kq2+r2-x{3To-

nunanu. Hartmxana:
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WKkkuHYE SKUHIAMINI: X = ¢ x+g2Ba X0Ka30. AManmna
0u3 2 KonauKJIapHU Xuco0nab yrupmail, An-Komuit ycy-
nuHUHT ymOy HucOataH coxna MoAaHdUKAIUsSCHUIAH
(kypUHUIIHK ¥Y3rapTUPUITAH pPEKyppeHT (GopmynanaH)
bolinananamus:

By popmynanap 6yiinya Tonunrad xap KalcH xnsSKUH-
JallUIl XaToCu (SI'bHM YHHMHI HM3JaHA&TTaH WIIH3AaH
bapku) En< xnxnd=gnOynanu Ba gx>q2>...>qg>... Oyara-
HUJAaH XaTO KUHMaTW KEWWHTH Kajamiiapjaa KaMmaiuoO
oopaau. Xucobmammnapaa MK éku OXM nan doiinana-
HUII MabKyIL.

An-Komuit (Momudukanusnanran) ycyiu Ounan x3
-b:+/n1=0 Tenrnamanu eunin nporpamMMacugaH GparMeHT
(mapua):

10X0=0: 1=1 70 IF ABS(Q)<=E THEN
GOTO 120

20 K= (KHpUTHICHH) 80 1=1+1

30 M= (KUpHUTHUIICUH) 90 X2=X1+Q

40 E= (aHuUK,IHK) 100 X0=X1: X1=X2

50 X1=M/K 110 PRINT LXI: GOTO 60

60 Q=(X1 A3-X0A3)/K 120 PRINT I, XI

I[Ipo~ammananaguran MK-56 MUKPOKaJbKYyJIATOpP
Konuaa:

x0HU R§ a, m v Rga ra, x Hu Rgb ra, & OynuHMa-
Hu /(gl ra xxo#nmamrupamus. XucobOnamiap ymoy mpo-
rpamMMma Oyiinua Oakapuianu:

n*"xIB'f'B'j'xx II—x0 Bd xx-I1->x64-
X Icll—=1+x—»I12C/ITII"*"x1 -x—>II3 /x<0 27
II—x2 C/II CxIT1—=x1 x->I10 I1—=x2x—=TI1 BII 00
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l-mMucon. P(x)=x36,2x-5,712=0 tenrmamanu
CYMHT.

Edaum. /X-1,5)>0, /%1,5)<0, spuu (-1,5; 1,5) uH-
TepBanra Hucbaran (2) mapTt OaxxapuiIMOKIa, YHAA HI-
a3 MaBxyzd. (6) dopmynanapaan doiiganaHailiuk.

11 Xn

2 -1,047414

3-1,106628

4-1,139872 XKaBob6: x= - 1,2,

18 -1,199673

VY (x)=0 TeHrnamanu OUpPOp e aHUKIHMKAA €YU Y4IYH
onauil UTepanug ycynu Kymutanuiaranga: a)y(x)=0 TeHr-
JaMa yHra TeHT KyWwiH OyiraH x=y>(X) KypUHHULITa Kei-
tupunanu; b) x HUHT mM3nanaérran Kuiimartura x0 6oui-
JaHFUY KUWUMaT (SIKHHJIAIIUII) TaHJaHagw. by Kuimar
mwyHaad [a;b\ opalukaaH OJNWHUIIM MabKyJIKH, YHHUHT
yeKKa HyKTanapuaa/(Xx) GyHKIUs KapaMa-Kapmu HIIO-
pamu 6yncuH, spHAY (0)Y(")<0 mapt 6axapuicuu. Koi-
raH xucobmamnapxit=y)(xm) pekyppeHT popmyna Oyiimda
KeTMa-KeT TaKpopJaHaiu.

I-kagam: x=<p(x" OUPUHYM SKUHIAMUII TOUHIATU
Ba £=1 Xj-Xq | papx xucobmananu. Arap r, < e O¥yica,
Macaja Xaj, XucoOnamuiap TYXTaTHIaJd Ba X, COH HI-
JU3HHUHT TaKpuOW# KuiiMatu cudartuga Kabyn KUINHA-
nu. £, > e Oyica, xucoObJjamiap 1aBOM 3TTUPUIAIH;

2-kagaMm: x=tp{x”" e2= | x2x, | Ba xoka3o. Konrau
xucoOnamnap xaM 01y Tapuka

gi=lxMrx 1-7=0,1,2,- (1)

bopmynanap Oyimua Oaxapunanu. bupop &-kamampaa
ek < £ pyii Gepca, xucoOuamuap TyxTaTuwiaau Ba Xk coH
X HUHT £ radya aHUKJUKJIArd TakpuOuul kuiimatu cuda-
THAA KaOynl KUIWHAIH.
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Utepanus ycynam xap BakKT XaM COHJIAPHUHT HUIIH3TA
SKHHIANIyBYN KEeTMa-KEeTIUTHUHH OepaBepmaiinu. by
Macaia OunaH KeHMHPOK (YHKIUS XOCUIACHHH Ypra-
HUII >kapa€Huja aloxujaa IMyFyJUiaHaMu3.

I-Mmucon. TEHTJIaMaHUHT HJIJIHU3-
napunu £=0,001 aHUKIUKIA TOMHUHT.

Egum. D2XMVY(1,5)-y(1,8)<0 uu kypcaraau. Tenr-
naMaHWHT unnusiapugan owpu (1,5 ; 1,8) opanukna
étumun aHWKIaHau. TeHrmamanu x=(p{x), OyHOa
<p(x)= =(-"4+5x2+8)/8, pekyppeHT MyHOocabdaT KypUHHU-
muga €3aMu3. bommaHFud SKUHIAMUM cudaTuga M-
nu3 €TraH OpajuKJaH UXTUEpHI OUp COHHM, MacalaH,
1,7 am onamus, x0=1,7. Opanuk xucooOnam HaTHUKaimapu
KanBanra €3u0 OOPUIMIIM Kepak.

l-kamgaMm x= 1,7)=1,762238, £,=0,06... > £.
2-xkamam.x2=y>x,)= 1,73424, e2= 2,68 102> £.

7-Kanmam XF>x0= 1,74430, £7-6,51 <104 < £.
Kapob6: x=1,7443 =+ 6,51°104.

Mamkaap

6.176. TenrnamManapHd OpajJUKHU TEHT MKKHTa OYIHII
ycyaunan QoiiganaHu® eduHr:

6) x-(x+1)3=0, £ < 1+ 104
r) x31,5x2+0,58x-0,057=0, £ <e!e }O%;
a) x3+9x2+11x-21=0.
6.177. An-Komwuit ycynunan ¢oiigananub, Kyhumagaru
TEHIJIaMaJlapHU E€YUHT:
a) *33x+1,888=0, £=M0-§
6) 1"-3x+0,1046719131717587=0
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(Canmoxuaaua Myco ubn Myxamman Kosuzona
Pymuit TeHrnamacwu);

Kosuzona Pymnit — Mup3o YiryrOeKHHUHT yCTO3-
napuaan, Camapkanana smabd mwxon 3Tran, 1436
vunga BadoT 3TraH);

B) x3+5x+1,9170038=0, e < 0,000001.

6.178./(x)=0 TeHTIIaMaHUHT WJIAU3JapU OPAITUKHH TCHT

6.179.

1.

WKKHUTa Oynum, onnwii mrepanus Ba aix-Komwui
ycymiapu KymnaHuiuO, e=| ml0 4 aHUKIMKAA TO-
nuJicuH (XucobOmammapaa OXM man ¢oiigana-
HUHT):

a) n) x-(x+1)3

0) x=x31; e) x=4+ Visl

B) x= Y/’ - 3; x) x3-0,4x+-0,08=0;
=34 3) x4+7,18x3+8,2445=0.

AOy Paiixon bepynuii (973—1048) Oupnuk ai-
JaHara WYKW YU3UJITAaH MYyHTa3aM TYKKH3 Oyp-
9YaK TOMOHHMHHMHT X y3yHimura x3=1+3x TeHrna-
MaHUHT MIAU3M OYIMIIMHM aHUK'TaraH. X HHU
TOINHHT.

3-§. Tenrcusznukiaap

bup y3rapyBumnm TteHrcuszaukiap. A(x)>B(x),

A(x)<B(x), A(x)>B(x), A(x)<B(x) myHocabatnapraxysea-
pysuuIu menecusiukiap NeWuaaan. X HUHT TEHTCU3IHK-
HH YWH COHJIM TEHTCU3IHNKKa alIaHTUPYBYH Xap KaH-
Jal KUMMaTH TEHTCHU3JUKHUHT eyumu JeHuiiajgu.
I-Mmucom 1)4x-8 < 0 TeHrcusnuk x < 2 KUWMart-

nmapnaa

6a)l(apI/IJ'IaILI/I. I[CMaK, TCHICU3JIUKHHUHTI CYUHUMU!

(- 521
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2)x2' >0 (aEZ) TeHrcu3IuKX HUHT Xap KaHaail Kuii-
Matujaa O0axapunanu. Euum OyTyH coH YKuaan ubopart;

3) x2a<0 (aEZ) TeHTCH3IHUTH X HUHT Xe4 OUp KUiiMa-
Tuaa OaxkapunManaun: X=0.

v4(x)<5(x) Tenrcuznukgaru JI(x) Ba B(x) udonanap
Ouprainukaa aHWK,JJaHTaH X KuWMaTiapUHUHT X Tyrmia-
MH, SBHH Iy Hdonanap MaBXyMJIHK COXaTapUHUHT X
KeCHUIIMacH X y3rapyBUMHHUHT A(x)<B{x) TEHICHU3IHK
YVUYH oicous Kuimamaapu coxacuie6 atanaau. bynra Kapa-
raija TEHrcU3JIMKHUHT 1 eduuMu X HUHT KUCM-TymJja-
Mugan uoopar: TcX.

OHAM TEHTCU3NHUKIApHU €Yl kapaéHuaa Oakapu-
Jagurad aHU{ anMallTUpUILIAp Macajlacura yTaMus.

l-teopewma. Aeap C(x) ugooa bapua x E X napoa
anuxaanean o0ynca, A{x)<B(x) ea A{x)+ C{x)<B(x)+ C{x)
MEeH2CUBTUKAAD MEHS KYUTUOUD.

2-teopewma. Aeap bapua xEX napoa C(x)>0
oynca, A(x)<B(x) ea A(x)C(x)<B(x)C(x) meHnecusiuxiap
meHe Kyuau O6ynaou.

Teopemanunr ucborn C(a)>0n.mA{a)C(a)<B{a)C(a)
HUHT KeJNO YMKUIINTa acoClaHalu.

Arap X tynnampa C(x) manduit 6ynca, 4{x)<B(x) Ba
A{x)C(x)>5(x) C(X) TEHTCU3IUKIAP TEHT Ky4JIu Oynaiu.
[IIynra xypa, TEHTCU3IUKHUHT UKKajna kucmu Jll na myc-
O0at Oynran mdponpara KymaiTupuiaca, TEHTCU3IUKHHUHT
umopacu ysrapmainm, X na manduii 6ynran udomara
KynmauTupuica, TEHICU3JIKUK HIIOpacu Kapama-Kapliu-
cura y3rapagu. TeHICU3NUKHUHT HKKajJa KACMUTAXHUHT
alfpuM KHHAMaTiIapuaa COHJM KHUUMaTra sra Oyinmaimm-
rad udoga Kymmuica €KW MKKaina KHCM IIyHmal udoma-
ra KynauTupuiica, €4uM HYKOIUIIH MYMKHH.

2. Yu3uKIu TEHICU3JIMKIAP Ba KBAAPAT TEHI CU3JIUKIIAP.
ax>b (ax>b) €xu ax<b {ax<b) kypuHHUIIAATH KU Iy KYpH-
HUIITA KEeJITHPWINIIM MYMKHH OYiraH TEHTCU3JIUK Oup
Yy3rapyBUMIM YU3UKAM TEHICU3IHUK Aeinnanu (OyHoa X —
y3rapyBun, Ba b —¥y3rapMac XakuKUi COHJIAp).
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ax>b TEHTCHU3NUKHUHT Xap HKKH KucMH </*0 ra

Oynmunca, <0 Oynramma x> a n<(0 Oynmranga aca X</

Oynmaau. ax>b TEHTCH3NUKHUHT eunmMmu <) Oynranma

(-;+00) OpanuKnaH, <z<0 6ynranaa sca (-<»;‘;) OpaiuK-

naH ubopat Oymamu.

I-Mucomna 5x+0,7>3x-15,3 TEHTCH3IUKHU C€YHUHT.

Eunm. A#WHUN anMamTHpUINJIAp TEHTCU3IUKHHU
2x>-16 xypuHHIITa KeATHpaAu. TEHTCU3JIUKHHUHT Xap
UKKH TOMOHHWHHU 2 Ta O0ymamm3: x>-8.

XKaBob6: (-8;+00).

2-Mucoa 3(x-2)>x+2(x-8) TEHICU3JIUKHU CUHHT.

Eunm. AWHMI anMalITUpHUIIIApP TEHICHU3JIUKHU
0x>-10 xypuHumra keiatupanu. by TeHrcusnuk Oapua
xe/? mapaa YpuwHIH.

ax>b, ax<b, ax<b XypHHHIITATH TCHTCHU3IUKIAD XaM
IOKOpUIaTH MyJioxaszajapra yxmam MyJjoxasanap €paa-
MHJa eYnIaau.

3-Mucon 2(x+4)<6x-4(x-1) TEHTCU3IUKHU €UUHT.

Eunm. A#Hui anMamTtupumiapaad cysr, 0-x<-4
TEHTCU3JIUK XoCWuJ Oymanu. By TeHTCH3IuK edyuMmra sra
aMac.

IXHZ>X+C>0 (KTX2+ £X+C>0) KU <IR+Z)X+C<0
(ax2+bx+c<(0) KYpUHULIJaTH TEHTCU3JIUK KBaJgpaT TEHT-
CU3NHUK nedmnmaau (OyHma X —¥y3rapyBum, <7*0, b, ¢ —
y3rapmac coHmap).

KBazpar TeHrCH3IUKIApHN €YUITHUHT aCOCUA KyHH-
Jlaru teopema €Tajlu:

Teopema. ax2+bx+c keadpam yuxaoHume ouckpu-
munanma D=b2-4ac>0 6ymub, xp x2 (x,<xj nap xkeao-
pam yuxaouwune unousiapu 6yaca, ax2+bx+c xeaopam
yuxao Kuumamunure uwopacu xE (x1"c3) 6yneanoa a nHumne
uwopacuea Kapama-gapuiu, x£ [ Xp Xj 6yreanoa saca a nune
uwopacu obunan obup xun o6ynaou. ax2+bx+c keaopam yu-
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xaonune ouckpumunaumol D<0 6yaca, VxER yuyn keao-
pam yuxao KuuMamiapuHuHe Umopacu a HUHe uuiopacu
ounan oup xun 6ynaou.
Mco6or. D>0 6yncur. Kpangpar yuxagHu 4H3UKIU
KYyTaWTyBUMIIapTa aXXpaTaMu3: bx+c="(x-X,)(x-X2).
Arap x>x2 éxku x<x, Oyinca, x-X, Ba X-X2 UKKHXaJjiap
Oup xun umopanu Oynud, yTapHUHT KymakTMacH Myc-
Oar con Oymamu. Illy cababnm, s(x-x,)(X-X2) kynaiiTma-
HUHT Ba JeMakK, OX2Z>x+c KBaJIpaT YYXaJHUHT XaM,
UIIOpAacH @ HUHT UIIopacu OwmaH Oup xuia Oymamu.
Arap xE(xpx2) 6¥yinca, x-x,>0, x-x2<0 OyiaraHu y4yH
yJaapHUHT Kynaltmacu MmaHdwuii 6ynanu. Iy cababnu,
a(x-x)(x-x2) kymaWTMaHUHT Ba JeMakK, IX2H/>X+c HUHT
WIIOpacy @ HUHT WIIOpacura Kapama-kapimu Oyianu.
ax2tbx+c KBagpar yUYXaJHUHT TUCKpUMHUHAHTH D<(0

o6ynacun. Y xomma ax +bx +c=a x+,j)Y+Ad]) TeHT-
MUKIaH axZ2tbx+c KBaapaT yuyxXxaJHUHT HIIOpacu Oapua
XER nap y4yyH a HUHT UIIOpacu OuyiaH Oup Xuia Oyaumi-
JUTH KeuO YUKaJH.

4-wMuc oI x25x+6>0 TEeHrCU3IUKHU CYHUHT.

Eunm. D=(-5)24-16>0, a=1>0,x,=2 Bax2=3 napra
sramu3. x2-5x+0 KBajpar yuxaa MycOart Kuiimatiap KalOyi
Kmiaguran Oapda XE R map xkuaupuiMmorkna Mcborman-
raH Teopemara kypa, x*[2;3] Oyaumu Kepax.

Kaso6. (-00;2)u(3;+00).

5-Mucoa x24x+5>0 TEeHTCU3IUKHHA E€YHUHT.

Egum. D=(-4)24-1+5=-4<0 Oynranum y4yH, ucOort-
JaHTaH TeopeMara Kypa, 6apdax e Raapmax2-4x+5 KBal-
paT yuxaJ KHHMATHHUHT HIIOpacH @ HUHT HIIOpPaCH
Ounan Oup xun Oynagu. ss=1>0 s3kaHUAAH KYpUHAIHUKH,
Oapua XER Jlap yuyH x2-4x+5>0 Oymanu.
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Jlemak, Oepunrad TEHTCH3JIHK Oapya XE R map ydyH
VPpUHIIH.

XK asoo. (-00;to00).

6-MHuCOI -Xx2t4x-5>0 TEHICU3JIUKHU EUHHT.

Euum. D=424 (-1) (-5)=-4<0 O6ynaranu y4yH Oap-
ya xe/? napna -x2t4x-5>0 HUHT UIIOpach a=-| HUHT
umopacu OunaH Oup Xul, ssbHU Oapua x £ R map y4dyH
-Xx24+4x-5<0 Oynagu. Jlemak, OepwiraH TEHICH3JIUK X
HUHT XC4Y OWp KuiiMatuaa OakapuiaMaiiau.

XKasob6. O.

MamkJaap

TeHrcu3iIuknapHu €4UHT:

6.180. 7x-3(2x+3)>2(x-4). 6.181. ~

6.182.~+ " >5.x, 6.183. j<0,3(x+7)+2].
6.184. -x(x-1)-6>5x-x2 6.185. 7x-6<x+12.
6.186. 1-2x > 4-5x. 6.187. 1-x > 2x4-3.
6.188. Ef\'<0'

6.191. 3(x-2)+x<4x+1.

6.192. 5(x+1) A 2(x-1)+3x+3.

6.195. (x-1)2+7>(x+4)2
6.196. (x+1)2-3x2<(2x-1)2+7.

6.197. (x+3)(x-2) > (x+2)(x-3).
6.198. (x+1)(x-4)+4 > (x+2)(x-3)-x.
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6.200

6.202.
6.204.
6.206.
6.208.
6.210.

6.212

6.214.

- 31 0-

[TapameTp KaTHAMITaH YU3UKINA TEHTCU3IHIOTP-
HHU €YHHT:

(y2t))y > 3. 6.203. -/V+Ttz < 0.
ox >-3. 6.205. ax < b
(A-5)X > 2. 6.207. ax > b.
(2m+1)x > 2/7-7. 6.209. a(x-1) > x-2.
< 5a+l. 6.211. ax > a(a-\).
. {2b-)y < 4. 6.213. (2a+\)x < 3a-2.
A HUHT KaHJIal KuiMartnapuja:

7-21 . 3y-7
a —g— KaCpHUHT KHUMATH —15— KaCpHUHT MOC

KuiiMaTiaapugan karra Oymamu?

48-2y T
B)— -— KAaCpHHUHT KHUMaTU—  KaCpPHHUHT MOeE

KuiMaTiapugad KA4YUK Oymamu?
¢ - 3y-1
r§ 51 UKKUXAQIHUHT KAUMAaTH-L KAaCpHUHT

MOC KuiMaTuaaH karta Oymamu?

5-2>- q
L[S(—— KaCPHUHT KUUMATH 1-6" MKKHXaJIHUHT

MOC KMHMaTuIaH KUYUK Oymagu?

6.215. ¢ HUHT KaHmal KUHAMATIAPUTA (A-1)x2-(v+1) x+

+(y+1)>0 TeHrcu3nuK X HUHT 0Oapya XaKUKHU
KuiMaTiapu ydyH Oaxapunanu?

6.216. ¢ HUHT KaHgail KuiiMatnapuaa (2-1)x2+2(3-25)x-

-5a+6 < 0 TeHrcu3nWK X HUHT Xe4 Oup Kuiima-
THaa OakapuiaManan?

6.217. 2 vHuHT (a-3)x22(31-4) *x+7n-6=0 Tenrmama

eynuMmra sra Oymaauran Oapua KUHMAaTIapUHU
TOTHHT.
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ITapaMcTpau TEHTCU3IHMKIAPHU €YUHT:

6.218. kx2x-1> 0. 6.219. H:2+12x-5 < 0.
6.220. x2+xx+3 < 0. 6.221. x22x+x > 0.
6.222. kx2tkx-5 <0. 6.223. x? > a.

6.224. x?+(2x+3)x+x2+4x+3 < 0.
6.225. xx2+(2x+)x+x+2 > 0.
6.226. (k+2)x2+2(k+1x+x-1> 0.

6.227. -2~*~6>x +6(2x -1).
2k +1

Ky#ingaru tenrcusnukiapau rpaduk ycyima

€UHHT:
6.228. x2-4x+45 > 0. 6.229.x2+2x > 6x-15.
6.230. x2-! 1x+30 > 0. 6.231.3x24x+3 > 0.
6.232. 3x25x-2 > 0. 6.233.5x27x+2 < 0.
6.234. 3x2-7x-6 < 0. 6.235.3x22x+5 > 0.

3. Panuonan TEHTCU3IUKIAPHHU OpalUKIAp YCyIn

JamMujaa eduil. avalav...,anVan coHaap XakKUKHUHA COH-
nap Baa{<aXal<..<anw*<anb6¥yncun. Kyhugaru TeHTrCcu3-
JUKHUA KapailMus:

(x-ajix-ajix-aj ... (x-an/)(x-an>0 D

aval(i},...,an counapu coH tyrpu umsuruau (- jfl,),
(n2%a3), ..., (anvan, (am+00) opaluKiapra axpa-
TazuH.

Iy opanuknapaaH, uxmuépuii UKKATA KyuiHu Opa-
JUKHU, MacanaH (aK;auwt ) Ba (axn;axtl) opaluKHH, ax-
patud onaiiuk.

(1) TEeHTrCU3NUKHUHT YaH TOMOHHJAru Kymaiitma Oy
OpalMKJApHUHT OWPUJAH WKKHHYMCUTA YTraHjaa y3
HUIIOpacu HU Y3rapTUpaliu.

XaxkukataH xaMm, arap xE (axlaxu) 6ynca, x-axt/<0 Ba
arap xE (axt/\aku) O6¥ynca, x-axu>{) 6ynaau, SbHU X-aT
UKKHXaN (ak;aky) Ba (akU;aktl)) opanmkmapia xap Xuil
nmopanu 6ynagu. (1) TEHTCHU3NUKHUHT 4Yal TOMOHHUIA-
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I'M KOJITAaH KyNMalTyBuUMJIap KymaiiTMacu Oy opaiukiap-
Ia OWp XWJ WIIopara sra.

[y cab6abmm, (1) HUHT Yam TOMOHHIArW KymalTma-
HUHT umopacu Oy opanuknapia xap xun O0ynaau. by sca
(1) TEHTCU3JMKHU SUHMINHUHT KyWHIard yCyJIuHH OCpaju.

(1) Tenrcuznuk (0sg+00) opanuKAa YpUHIU OYiIranu
VIyH opaluKna YpuHIN 3Mac; {an/lla) opanuk-
na YypuHnu Oynamaranu yuyH (anllan/ opanukiga YpuHIU
Ba XO0Kas3o0.

l-Mmucoim 2(2x-5)(3<"8)(5-4X)<0 TEHICHU3JIHUK-
HU CYUHT.

Edum. Tenrcuznukau 2-2-3-(-4)-| |

>0 x>puHumra KenTHpa-

5 5 8
MHU3. 0,=-, a2=- Ba 03=- HYKTajJap COH YKHHH

55) I5.8

A
452 [ o 3 Bal "-100lopamnknapra axparanu (24

55
a-pacM). OXHUpru TEHTCU3IUK | 340013 4 T | opanukgap-

Ja YpHUHIIH.
a)

B

24 - paewm.
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KaBobO:

n2(x+ 1)(a- 3)
2-MHuCOIL >0 TEHTCU3IUKHU €4yaMu3.
(x-2)(x-4)

Egvum. x=2, x=4 coHnapu TEHICU3IUKHUHT CUUMHU
amac. x *2, x ¥4 oynranna (x"2)2-(;e-4)2>0 6ynamu. lly ca-
0a0nu, TEHTCU3IUKHHUHAT Xap UKKH TOMOHUHH (j"2)2(x-4)2
ra KymauTupum HaTUKacujaa OEpuiraH TEHTCU3IHKKa
TEHT KyWIH KyWUJaru TEHTCU3JIHK XOCHJ Oymanu:

(x+ Dx2Ax"-3)(x—2)(x-4)>0.

OXxupru TEHTCHU3IUKHHUHT Yam TOMOHHAaru udoxaa
(4;+00) opanukaa mycoOar, (3;4) opanukaa manduit, (2;3)
opanukna mycOar, (0;-2) opanukaa MaHpuil Kuiimat-
nap Kalys Kuiagu.

(x-0)2kymaiiTyBun )XypT Hapaxa OulIaH KaTHaIIMOK-
ga. UIyHUHT y4yH OXHMPTH TEHTCHU3JIUKHHUHI 4Yall TOMO-
Hugarn kymaiitma (-1;0) Ba (0;2) opanukIapHUHT Ou-
pUllaH MKKMHYUCHUIra YTUlIAa Y3 UIIOPACUHU Y3rapTup-
Maiiau (24 A-pacm), ibHU Oy OpaNuKIapHUHT HKKaJlacHaa
xaM MaHQui KuiiMatinap KaOyn kuinaaud. OXHpPrH TEHT-
CH3JIMKHUHT dYam ToMOHHIaru udomna (-°0;-1) opammkmga
MycOar Kuimatiap KaOya Kuiamu.

Bepunran TeHTCH3NUKHUHT Oapya eduMyapu TyTia-
MHHH aHUKIANMH3.

Kaso0O: (-00;-1)u(2;3)U(4;+00).

MamkJaap

Pa]_[I/IOHaJ'I TCHICU3JIUKIAPpHU CYHUHI:
6.236. (x"2)(x-5)(x—12) > 0.
6.237. (x+7)(x+1)(x-4) < 0.
6.238. x(x+1)(x+5)(x-8) > 0.
6.239. (x+48)(x-37)(x-42) > 0
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6.240.
6.241.

6.244.
6.246.
6.247.
6.248.

6.250.

6.254.

6.255.
6.256.
6.257.
6.258.
6.259.
6.260.
6.261.

6.262

6.264

6.265

(X+O,7)(X-2,8)(I{—2,9) <0.
(x216)(x+17) > 0.

6.243. x3-25x < 0.
x3-0,01 > 0. 6.245. (x2-9)(x2—1) > 0.
(x2—1,5x)(x2-36) < 0.
(x2+17)(x-6)(x+2) < O.
x(2x2+1)(x—4) > 0. 6.249. (x-1)X(x-24) <0.

(x+7)(x"4)Ax—21) > 0. 6.251. ~ > 0 .

A <
x- 4 0.

(n-1)Ax-2)3;r-3)4x-4)5> 0.
(mr-1)2Ax+1)3(x—2)4x"4)5> 0.
(x+2)2(ar-1)¥x-2)7 < 0.
x3(x+1)2Ax—4)3 > 0.
(x-D)4x+1)2< 0.
(x-0,5)(x+0,5)2(~-2) > 0.
x2Ax21)(x+1) < 0.

L (xX"IXN 24t~ 3—>0.

. (A-2)4U+2)Ya:-) < 0.
(x-3)2

. (£22Xx-3)U A <0 _
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6.266.

6.267.
6.268.
6.269.
6.270.
6.271.
6.272.

6.273.

6.275.

6.277.

6.279.

6.281.

6.283.

6.285.

6.287.

6.289.

6.291.

6.293.

1-%)(*-
(L-oe-2)

12-3.x

(I1-xY(x-\,5) > 0.
(2-3x)(4x+5) < 0.

(2-3x)(4x+5)(3-4x) > 0.
(3—4x)(5—6x)(x—7) < 0.
(3—4x)A4—Tx)(x+5) > 0.

(13—9x)X 1 1—8x)4(5—x) < 0.

(3x-5)(7-4.x)3 S

4.x+7

(4,5x - 9)2
7x -21

<0.

x2-5x+ 6
<

X2+X+ 1

x2+4x+ 4

0.

>0.

2X2- x- 1

ITTE 2 -
5x-6
x#*% <l1-

X-2 A

x2+1< 2

x2- 7x+ 12
>
2X2+ 4x+5

x2- 5x+7

>0.
- 2X2+3x+2

2x2+-f0.

x4-2x2-63 < 0.

0.

6.274.

6.276.

6.278.

(4x-7)(3-5x)2
(7x-4)3

03 <0

x—x —l

x2+2x—3

27 <0

6.280. x4-5x2+4 < 0.

6.282.

6.284.

6.286.

6.288.

6.290.

6.292.

6.294

3
<lI.

x-2

4x+ 3
2x-5

<

5x-1
<
x2+3
x+1
(x-1)

1.

2<1.

X2+ 6.x—T7

x+7

<

X+1

3x+1
>

x-5+ 2

A

> 0

X2+ 6X



e~ o~ AL
6.295. 4,5~ ~ <0. 6.296. % -[<0.
6297, r< - 6.298. % 720
: : x:} x-3° : .;4:{ x-4 <0

>0. 6.302.
(x+ IX*3- 3x- 4)

6.303. 2 +>él> %

6.306. (x2+3x+1)(x2+3x-3)>5.
6.307. (x2x-1)(x2x-7)<-5.

4. MoayJ 0eJrucy KaTHALUTAH TEHICU3TUKIAPHU €YML
l-Mucon.|x-2/ <1 TEeHICHU3IUKHHU CYHHT.
Eupm.

\-ycyn. TEHTCU3NUKHUHT UKKaJla TOMOHUHHU KBaJIpaT-
ra kytapamus: (x-2)2<1 €éxm x24x+3<0. Xocun Oynran
KBaJpaT TEHICU3JIMKHUHT 4Yall TOMOHUHHM KyNanTyBYH-
Japra axparu0b, opajukiIap YCyJIHHU TaTOUK 3TCak, Oe-
pUIraH TEHTCU3NUKHUHT Oapya eunmiapu tymiamu (1;3)
opaluKaaH MOOpaT dKaHIUTUHU Kypamus3.

2-ycyn. TEeHTCU3NTUKHUHT 4Yal TOMOHUAATH MOIYIH
Oeirucu ocTHAa KaTHAIITAH X-2 MKKUXAJ X=2 Ja HOJra
aiimaHagu. Xx=2 HYKTa COH TYFPWU YMU3UTHUHU (—oo0;2) Ba
(2;+00) OpaJUKIapra axxparaau. by opaJMKIapHUHT Xap
Oupuna x-2 WKKHXaZ ¥3 MIIOpacuHU caknaiiau. bepuin-
raH TeHTCHU3JIUKHYU UIy OpaJuFyTPHUHT Xap Oupuaa aio-

Xuga-ajJoxuaga c4aMu3:
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Bbupunun cucremanan 2 < x < 3> UKKMHYHU CHUCTEMa-
man 1< g <2e by nkkala edUMJIApHU OHUpIAMITHPCAK:
(1;2)U[2;3)=(1;3).

2-Mmucon |[2x-1<|3x+ | TEHTCU3NUKHHA E€YUHT.

Edynm. TeHrcM3nuKHWHT MKKajla TOMOHHHH KBaj-
patra xyrtapcak: (2m:-1)2< (3x+1)2 €ku m(@+2)>0.
ByHI[aH (-00;-2]U[0;+00).

3-mucon. |x|+1 <2|x—I1| +3X TEHTCU3IUTHHH
€YHHT.

Eunm. Moayn umopacu octuna Typran udonpanap
x=0 Ban”1 na Hoxra ainanangu. by HyKTanap coH YKUHHU
(-00;01,[0;1],[ h4+0°) Opanuknapra axparanu. Mdonanap-
HUHT Oy MHTepBalIapAard WIIopajapu XaIABaJWHH TYy-

3aMHU3:
Mponanap (=°:0) 1) 0:4»)
X - + +
x-1 - - +

Bepunran tenrcuznuk oupuruyn (-<» ; 0] opamukma
x+1 < -2(x-1)+3x xypmHumra kemagu. Mxgammarni-
TUpHIIIApAaH CYHT, —2x<| TEHTCH3JIHK XOCHI OYymanu,
oyaman - 0 , 5 0 =u Tomamu3. UKKMHYU WHTEpBajIa
Oepunran TeHTcH3nuK X+1 <-2(nr-1)+3x ra €ku aHWH
anMamtupunnapaal cyHr 0<x<1 kypuHuUIIra Keiaau.
By opanukna xaM TEHTCH3JIUK Oakapwiagu. Y YMHYN HH-
TepBanga TeHrcu3nukx+1< 2(a*1)+3xE€xkux>0,75 kypu-
Humra keixagu. Jlekun yumaum uaTepBan (1;+°°) sam.
[0,75;+co)n[1;+00)=[1;+00). Tonunran ydra HaTHXKAHU
YMyMIAMITHPUO, OepUIraH TEHTCH3IHUKHUHT €YUMUHU
ézamm3: 0,5 < x <+ oo
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Mamkmaap

Mopayn KaTHamraH TEHTCU3JIUKIAPHU CUUHT:
M<-3.
M>-1.
la|>-1.
lal <3.
x-1 |<0.
[2:%-31 <0.
-3 1x-41<0. 6.327. V?2 < 1

6.308.
6.309.
6.310.
6.311.
6.312.
6.313.

6.328.
6.330.
6.332.
6.334.

6.336.

6.338.
6.340.

6.342.
6.344.
6.346.
6.348.

6.350

6.352.

6.354.

M<1.
|A|<1.
[al>1.
la\>\.
la] <0.
M <0.

6.314.
6.315.
6.316.
6.317.
6.318.
6.319.

6.320.

2|x+10[>x+4.
X2—Tx+12< Ix-41.

[x2+3x| >2—x2

x-21 <2x—10.

X2- 3x-1

<
X2+x+ 1

12x-71 <5.

x+4

x+2 °© h

[x+11 +4>2 |x].
|x-2|+[3-x[>2+x .
I5—=x| <|x"2 1+ 172x%]

Ix311>1 x .

IN<3,
X+ 6
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6.329.
6.331.
6.333.

6.335.

6.337.

6.339.

6.341

6.343.

6.345
6.347

6.349.

6.351.

6.353.

6.355.

6.321. 3\x—4 1<0.
6.322. 3|7 4|>0.
6.323. 13 |x—4 1>0.
6.324. |x2—11<0.
6.325. [x2—11>0.
6.326. |x38|>0.

3lx-1|<x+3.
X25x+9> [x-6].
Ix*"Sx+SASx-x2
x2x —3 1<9.

x-1

S+ 12<3x-1.
12x-11< Ix—1.
L 113-2x|>141-9].

2xb3|>[x]-4"1.
. x-1 1> x+21 3.
L x-6|<|x25x4-9]|.

f}'{){_‘éf > -1 .
|x-21
x2- 5x+6
X2- 3x+2
X+3x+2

4x-1

[x+1].
X_



6356. |5 < il 6.357. x2<
6.358 I*2- 4x+3
358 st 6359, 41

6.360. |x-1T1- 1x-21 + Ix+11>Ix+21 + IxI-3.
6.361. x-1 [—Ix—2 1+ [x—31<3+ x4 Ix—51.

6.362. x+2 x+1I+ IxI> -+ Ix -11- Ix-2

5. A#HuATIap Ba TEHICU3JIMKJIApHU ucOoTimam. Aii-
BIMAT Ba TEHTCU3JIUKIApHU UCOOTIAMHUHT YMYMHH YCYIIH
MaBXyJa 3Mac. ANHHUAT Ba TEHTCU3JIMKJIapHU ncOoTiammaa
KYJIJIaHWJIaJurad 3HT caMmapaiu ycyjuapaad Oupu Mma-
TEeMaTUK WHIAYKLHS METOIHUIHP.

A(n)=B(n) alilHUSITHU MaTeMaTHK HWHIYKIUS METOJH
épaamuaa ucbornam yuyH, gactnabd JI(1)=5(1) sxkanura

HIINOHY XOCHI KUIuI 6aA(n+\)-A(n)=B{n+\)-B(n) éku
A(m+1)  B(n+1)
A(m) 7 6(n) aWHUATHH KMCOOT KUJIWII €Tapiu.

1- ™M ucon bapua /?2e¢ A napga Kyhiujgaru auHusT-
HUHT YpUHIH OYMUIIUHNU HCOOT KWJIWHT:

1 1 o
14+4¢7+ +@m- 2)Bu+ 1)« 3u+T

Ucbor: A(")=Tr4+7~+ \ 3l 2)3II+» an=

1
=3"ToenrunanaPau KUpUTHO, MaTEMAaTUK UHIYKIIHS

METOAUHU KYIJIalMu3:

a) s=1l mad\)=\, 4 (1)=" =1 sasau JI(1)=B(1)

TEHIJIUK TYIpH;
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0) n=xk yuyH, A(x)=B(x) Tenrnuk Tyrpu 1ed papas Kuna-
mu3, Oynga I ) =11 +4" +- +(3*_2)3*+1)-ang=5T1i;

B) n=x+\| O0ynmcun. Y xomngma, /!(/:+1)=JI(A:)+
1 1
+ @dfe+1)-2X3(*+D+1) A A +(3*+1X3*+4) Ba

=B(x) +(Bk+" 3x+-~ myHocabatmap YpuHIH OYIamu.

byunan, A{x+\)-A{x)="k +)(Ft+4) =B(x+\)=B(x) sKa-

HUHH kypamu3. KO xopumaru ¢apazumuira kypa,
A(x)=B(x). Wynnat xunub, A(x+\)=B(x+\). Hemaxk,
aiitausaT Oapua «eTV nmapnma Ty¥pw.

"ril. 1 +2
2-mucon. 1 )=?rH~1) allHusATHU uc'

OoTIIaHT.

Ncb6oT. TeHrTUKHUHT Yaul KUCMUHU A (n), YHT KHC-

3
MuHM B(n) opkanu Oenrunaiinuk. a) y4(1)=5(1)=-;

0) TeHrnuK I=&Yy4YyH TYFpH, IeWINK. Y Xonna n=xk+\ ydyH:
A(k+1) B +\) (A+1)A+3)
"AttT=~m — BAVHUAT UCOOTIIAHIN-

3-mucon. bapya x >-1 Ba areyY conmap ydyH
(1+x)” > \+nx. (1) PBepuyrru menecuzrueunu wucOOT
KUJIVHT.

Ucb6oTr. a) n~\ ma 1+x > 1+x, apuu (1) TeHrcus-
JUK YPUHIIH;

0) TEHTCU3NMK n=K y4yH TYyrpu ne® ¢apa3 Kumai-
nuk: (1+x)* > 1+b;.

B) (1) TeHrcu3nuk n=x+\| ydyH XaM TYFpH DKaHIH-
ruHu ucbotnakmus: x+1>0 Ba (1+x)* > |+xx TeHr-
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cusnukiaapra acocan, (1+x)*+=(1+;c)*(!+*)>(1+bc)
(1+x)=1+(*+1)x+b2 > 1+(&+1)-X TEHIrCH3JIHKKa 3Ta
o6ynamus. cmak, (1) TeHrcu3nuk n=x+ 1 yuyH XaMm TYFpH.

MareMaTK UHAYKIOUA akcuoMmacura xypa, (1) Tenr-
CHU3JIMK n HUHT Oapua HaTypal KHHMaTiapuia TYFpH.

I\x)< 0 (X) TEHTCU3JIMKHH HMCOOTJIAIHHUHT siHa OuUp
yCyJH, TYFPHINTH OJNJIWHAAH MabayM Oynran P,(x)< O”x)
TEHTCU3JMKIAa alHUK Ak aJIMamThpunuiap oaxapuo,
ncOotmaHumu kepak Oynran P(x)<(Q(x) TEHTCU3IHKHH
XOCHJI KUJIMIITaH HOOpaT.

4-Mucoa xetp-> 2 OYyIMmMUHA UCOOT KUJIUHT,
OyHma x *0.

UcboT. x2F-1--2=x2+-"--2x -=(g:2—I-) Tenr-
X2 X2 X )

JUKKa 3TaMu3. by TEHTTUKHUHT YHT TOMOHH Oapua x*0
napaa HoMaHQUAIHD: j-o.
OXupra TEeHTCU3NWKAAa aWHUN alMamTupumiap (dam

TOMOHMJAru KaBCIApPHUA OYMIN, yXIIanl KYIIHIyBUYHJIAPHU

“xJyamJjam Ba X0ka3o) Oaxkapubd, X2+-"> 2 TEHTCH3INKHU

xocws kunmamu3. Iy OuilaH TEHTCHU3NIUK UCOOTIIaHIH.
5-Mucoua Uxtuépuih x > 0, 3; > 0 COHTapUHUHT
Ypra apudMeTUK KUWMAaTH yJIapHUHT YpTa T€OMETPHUK

KHHUMaTHIaH KHYHUK OMAaCIUTHHH, ABHHU

TCEHICU3JINK S"pI/IHHI/I SKAHIUTUHHU HUCOOT KHWJIUHT.
NcboT. Uxtuépmii x > 0,y > 0 cormapu y4ayH (X-y)2

> ( TeHTCH3IUK OaKapHWIIUINU paBiiaH. by TeHTrcH3NHKAa

makja alMamTHpHIIaap 0axapaMus: (X-y)2>0 =>X2-

-2xy+y2>0 =xe+2ny+y2-4xy>0 = (x+y)2>4xy=> >y,
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OXupru TEHrcU3JIUKHUHT UKKM TOMOHHU XaM HOMAaH-
¢buil OYyAraHIUrd Y4yH TEHTCU3JIHMKHHU Xap MUKKH TOMO-
HHUJAH KBaApaT WIAM3 YUKapUIl MyMKHH. Mnau3 dyuka-
pum HaTuXxacuga UcOOTIAaHMIIM Kepak OYyiran

TEHTCU3IIUK XOCHJI O¥imamm.

Hcbot kunaunran Oy TeHrcus3iauk Kowwu mewnecusiucu
(Ortocren Jlyn Komu, 1789—1857 ¢ppannys3 martemaru-
rv) ne0 aTadyBYd KyHWJard TEHTCH3JIUKHUHT XyCYCHU
XOonuaaH ubopar:

a+ta-+a> & N . 2)

By Tenrcusnuk xap kaugai a, > 0, 52> 0, ... , an> O

COHJIApHM YYyH YPUHIM Ba YHIAru TEHTIUK HIIOpacHU
a=a=..=anOynraama ypuHau Oymamm.

By TeHrcusnukgan KyHuaaru MKKUTa MyXHUM HaTH-
)Ka KenuO 4uKaiau:

iiurunaucu y3rapmac Oynran mycOar KyUIMIyBYH-
JapHUHT KynmalTMmacu, Oy cOHNap y3apo TeHr OyiraHia
9HT KaTTa Oynaau;

2) kynaikTMacu y3rapMmac Oynran mycOaT KymaiTyB-
YUIApHUHT WUFHHONCH, Oy KymalTyBumiiap y3apo TEHT
OynraHga >HT KUYHUK Oymaiu.

a5+ 8
6-MHuCOI y= . ¢yakuusauHr (0; +« ) UH-

TCpBajJaaru 3HT KUYUK KPIfIMaTHHPI TOIIKMHT.

Eunm. ®yHkuusHu y= x4 +X+X+X+X JJIEMEH-

Tap KYWIMJIYBUYUJIAD WUFUHIUCU KYPUHUIINAA E3aUIIUK.

22
By kymunyBuniapHUHT KymakTMacu AOUMHMN:

2
A= 16. lly cababiu, €xkux="2 Oynranma ymap-
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HUHT WUFUHIUCU 3HT KUYUK OVnanu. Jemak, x=V2

Oynaranga, OepuiraH GyYHKIUSA Y3UHUHT (0;+00) opanukK-

8 10VI6

Jard HT KUYUK KUUMatu y=(y2 )—— p— =—;— —

=5V16 ra spumanu.

7-Mucon yx)=x?(27-x?) QyHKIUAHUHT dHT KaT-
Ta KUMHMAaTUHU TONAMHU3.

Egunm. ®ynknous x< V27, x O Oynranga mycbdat
kKuiimMaTinap kaOyn kunanu. lly cababnu, QyHkuus y3u-
HHUHT 3HT KaTTa KMHMaTHra X HUHT X< V27 , X O TeHr-
CH3JIMKJIApHH KaHOATIaHTUPYBYU OHPOp KUMMaTHIa
SPUMIUIIU MYMKHH. X HUHT X< V27 , x*(0 TeHTCH3IHK-

JapHU KaHOATJIAHTUPYBYM Oapua Kuiimatiapuaa QyHK-
nusg udomgacumaru KynauTyBUHIApHUHT Xap Oupu myc-
O0at Oynmamu. by xynmalTyBUMIapHUHT HUFMHIMCU JOHU-
Mmuii: x4+(27-x1)=27. llly cababnu, yaapHHHT KynalkTMacH

27
x4=27-x4€ku x =5/— O¥ynranma 3HT KatTa Oymamum. [e-

MakK,x=" %y Oynranma OepunraH QyHKIUS Y3UHUHTIHT

KaTTa KUAMaTu y . 427 5/7)/ HH KaOyn xkunanwm. UM3-

27'2
JJaHAaC€TraH 5HI KaTTa KI/II/IMaT) —

8- M u c on. Tenr mepumeTpnu yubypUakiap uduga
TEHT TOMOHJIH y4O0ypUak ?HT KaTTa f03ara 3ra OyIUIIM-
HU UcOOT KWUJIHWHT.

Ucb6ot1. Ilepumerpu 2p {jp=const) Oynran Oapua yu-
OypuakimapHu KapaiMus. by yuOypuakiiapHUHT [03acH-
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o ['epor popmymacu S=VP(P ~a)(P~ b)(P~c) opka-

nu udonpanaiimus, Oy epna a, b, ¢ map y4OypUakKHHHT
TOMOHJIAPH.

Wnnau3 octunarn KynantyB4YmiIap MycOaT Ba yJIapHUHT
WUFUHIUCU  (/7-f1) + (/7-2))+ (/7-¢) = 3/)-(flf+Z)+c)=/2=C O /1j/

OynraHum yuyH, pij)-a){p-b)(p-c) xynanitmap-a=p-b=p-c
Oynranna 3HT Katta Oynanu. By epman a=b=c Oynranna
[03a DHT KarTa Oynuimm kenubd ymkagu. McbOot Oynam.

Mamkaap

6.363. AliHusTiapEN UCOOT KHUIJIMHT:

11 1 n

1 1 1 =
6b-3-5 +3-5-7+""+ (2n-1)(21 + 1)(2n + 3)

a(+1)
“22a+1DRa+3)°

13435+ +(21- D21+l) 22n+1)°

n:-(a+ Dmw +nx">2
r) x+2x243x*+. . +nx" = N ~xy , OyHIa
x*\.
6.364. Arap a > b > ( 6ynca, q¢" > 6"O6ynumuHU UCOOT

KHIJIUHT.

6.365. Xap kaunmait nEN pma: 1) 2" > m; 2) 27> 2/ + 1
Oynumu ucOOT KUIMHCHH.

sfe= gttt L L <9
; 1 1.2 123 1234 1.2.3.4.. .1

«e N;
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0)lit"j <3,ne N;

B)(m+ 1’ < mm*\ m>3me N;
r) 99 < 66”;

o) xU-xM >~N(n2+a+1)2,neii;

e)a"+b">""_a >0,6>0ngN.
6.366. TeHrcu3nmukJIapHU HCOOTIIAHT:

S P I W
an+l n+2 3n 3n+1

0)7 +? -V <3>puellA’
B) 1+~ "+73+ +~ >2n/";

r) 1+I1+~ + A
mELI+E*1> aPB3;

e) arap 1+x>0, /iGyV 6¥nca, (1+x)">1+/zx O6ynu-
1110705078

k) arap a+tb+c=\ 0¥yaca, a2+b2+c2>

(a,6,c E ),

3) (at/))(or+c)(/)te) > &abc (a,b,c > 0);
n) tf+ab+bl>0 (a,bGR);
K) a3+P > a2 + abl (a,bE:R))
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n) (I+)(1+Z2>)(1+c) > 8 ( a,b,c>0);
M) (atb)(b+c)(cta)>3abc (a,b,c>0);
H) atb+c >Jab +ac +be (a,b,c>0);

0) a4+tb#C*> abc(at+b+c) (a,b,c>0);
Il) (Va +yfbf > 64ab(a +b)2 (a,b > 0)

6.367. Kypcatunran opanukna GyHKIHSHUHT DHT KaT-

Ta KUMMATUHU TOIHMHT:
a) y=25x38x*, 0<x<5;

0) y=1UI x I-3x*, 0<x<33";
B) y=4x3x?, 0<x<4.

6.368. OyHKUUATApHUHT 3HT KMYUK KUHMaTIapuHU
TOTHHT:

a) y="""-,a>0, x>0, 6)y = x + >3

B y;;xA+120 Ax > 93 Fl)ly:'(z(igxx;@ U

4-§. Tenrnamajgap cucremMacu

1. Tenriamajap cucreMajaapu Ba MaxkMyaJlapH. X Bay
y3rapyB4uIIH

{fi(x,y) = @l(xy),
\/e(x,¥V) =<Pl(x,y) (D)

cucreMaMH eunin —Oy myHJal x=a Ba y=b COHIApPUHU
TOMUIIKH, yJap cUCTcMara KyWuiaranaa TYFpH TEHTJIHMK-
map XocwJI OYICUH. Arap CUCTEeMaHUHT euumu (a’b"Xa”,
b2,... (anbmn) commap xydtmapu O¥ymnca, xaBoO

{(avb)),....(ambn} bYMX=av y=b" ... ;x=any=bnkypu-
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HUOa €3unaau. by Kyn y3rapyBUMIIM TE€HIrIamasuap Cuc-
TemManapura xaMm Taaninyk”u. Ogatna cuctemMa TeHrjaaMma-
Jlapu COHHM y3rapyBuUMJIap COHMTIAa TEHI OYyiaiau.
VirapyBunnap cucTeMaHM KaHOATIAHTHPYBUH KHIi-
MaTiapra d3ra Oyimaciuru MyMKHH. Macanas,
x+y =1,
3x+ 3y - 8 cucrema euumra sra sMmac. SfroHa euumra

ara cucTeMmara aHux cucmemad, e4uMiap COHM 4eKCHU3 Ky
Oynca, anukmac cucmema, edumra sra Oymmaca (IpHH
SYMMIIApHUHT Oy TymimamMura sra OYica), oOupearuxoa
oyamaean (Hoypunoow) cucmema nevunanu. KynuHua
TEHIJaMajapyd COHHU Y3rapyBUHJIapW COHHAAH Ky OYnraH
TeHIJIaMajaap HOYpuHAOW Oyramu.

1- ™M ucon Hkku y3rapyBuUMiad yd4 TEHIJIaMalaH
nbopar ymoy

x+y=17,

m—y —|
Y CHUCTEMaHUHT HOYPHUHIOII 3KaHUHU
xety2=12

ncobor KUJIMHI.

Euwum. Onnuarn ukku teHraamMagan (x=4;y=3) Hu
TomamMu3. Y yYMHYM TeHriamara Kyiunca, 42+32°12
Oymanau, SpHU YYMHYHU TEHIJIaMa KaHoatTnaHnmaiau. ['eo-
METPUK MabHOCHU: X2ty2=12 aiimana x+y=7 Ba Xx-y=1
TYFPU YM3MKIApHUHT Kecumum HyKracu (4;3) man
yT™Manau.

TeHrnamanapu COHM Yy3rapyBuuJiapu COHHUJAH Kam
OynraH cucTemManap Kym XoJurapaa HOYPUHAOMI €KH aHUK-

xty+2z=1,

Mae Oynanu. MacanaH, 8X+8y+4z _

g CUCTEMA HO-

YpUHAOUI CUCTEMANUP.
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2-Muconl Yuly CHCTEeMaHHHT aHMKMac cucTema
Ix2+4y =10,
[x2+y -2z =3.

Euunm. bupunum tenrnamanan x2=10-4y Hu TO-
nub, MKKUHYM TeHriaamara Kyicak: -3y-2r=-7 €xu z=-
-1,5.y+3,5. V3rapyBuu y ra uxTHCpHii KuiimMaT Gepunuo,
X Ba I HUHT Moc KuiimMaTinapu tonunanu. Cucrtema 4ek-
cu3 Kym eummra sra. x2=10-4y>0, nemak, y HUHT KHH-
Matiapu (-oo ;2,5] opanukKmaH OMWHAIH.

TeHrnamanapu COHM y3rapyBuMJiapyd COHUTA TEHT €KU
YHIAH OPTHUK OYyJIran TeHTJiamajap CHCTeMalapu Xam
aHMKMac cucTemMa Oynumu MyMKuH. Macanas,

xe-ye =5,
N x2-37 =15 cucreManap 4eKCH3
3x2-3y2 =15 0. Gy2=30

KYI e4uMra Srajup.

Arap TeHriamManap CUCTEMacH cummempuk Oyica
(¥3rapyBUMIapHU YpUH anMamiTupun, Oup éxu Oup Heua
y3rapyBuM oyMIa TypraH HIOIOpaJapHU ajJMallTHPHII-
JaH cucTeMa TapkuOuJaru TeHTJaMalap y3rapmaca),
VHUHT eyuMiap myniamu XaM cummempux OYnamnu.

Ix2+y2=41,
3-Mucou. CHUCTEMaHHUHT €4UMIIapu-

nau Gupu (4; 5). VsrapyBummapHHUHI CHMMETpHACHTa
kypa (5; 4) XaM CHCTEMaHH KaHOATIAHTUPAAH. Y3rapys-
quiiap UIiopajapu ajJMamTHpHUiIca TeHTJaMalap y3rap-
Manau. JJemak, (-4;-5) Ba (-5;-4) xaM e4uM.

Kaso6. {(4; 5), (5;4), (-4;-5), (-5:-4)}.
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/1 (x, »)=0 Ba f (X, .y)=0 Tenrmamamap Oepuiran
OYJICUH, yIapHUHT KaMuJa OMTTaCUHHM KaHOATIaHTHpPa-
nuraH Oapya (X; ¥) )Ky(QTIapHU TONHII Macajlacu KyHHII-
raH Oyncun. bynpait xonma /, (x, y)=0 Ba /2 (x, y)=0
TEHTJIaMaJiapJaH TY3WJraH TeHriamalap Maxmyacu Oe-
punran aedunanu. Tewenamanap maxcmyacu TEHTIaMa-

7.,0.>0=0,
map cuctemacunad ¢apk,am paBumga y ~ ~  Q &ku

fxx,y)= =0, /2Ax,y)=0 xypunumpga &€3unmanu. Maxmya
TeHrjJamMajaapJaH akaid OWPUHU KaHOATIaHTHPYBYHU
{a,b) connap XyQpTIapuHH TONUII Tanad KUIMHAETTra-
HUHUW aHTJaTaau. Arap Xxap Kaiicu TeHriama Oupop 4u-
3UKHU Oepca, MaxMya Iy YH3UKJIap OWpJIalIMacHHH,

Ji(s>)=Q

yJIapHUHT CHCTEMacH WIy YM3UKIapHHUHT

KECUIMIMAacUuHU (ymymui KHUCMHHU) bepa-
(TiC¥y) = o,
I<Pi(Ay) = 0,

o, \/nfx"Y)- 0, maxmya Oapuaj ~ '~ 1<*<n
[n(x.y) =0 K (*>>0=0

CHCTCMaJlapHH €YHII Ba €YUMJIAPHU OUpIAIITHPHUII Ke-
PaKJIUTHHU aHTJATalH.
[x+y=3,
[xy =2,
4-mMucon [x2+y2= 10, TeHriamanap cucTeMa-
Xy =3
Japu MaXMYacHHU €YHUHT.
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Eunm. Bupunuu cucrema eunmu: {(2; 1),(1; 2)},
nkkununauku {(3;1), (1; 3),(-1;-3),(-3;-1)}. K aBo0O.

Arap YM3MKJIHM TEHIJIamanap CUCTeMacuaa 030/ Xal-
JmapiaH akainiau Oupu HongaH Qapknu Oynca, yHU Oup
HCUHCIIU OVAMASAH YUSUKIU MEHSAAMANAD CUCMEMACU, 030
XaJJIAPHUHT XaMMacCH HOJITa TEHT Oyica, Oup ocunciu
YUBUKIU MEH2LAMANdp cucmemacy NeHnuIanm.

Mamkuaap

TeHrnaManap CUCTCMAJIapU MaXXMyaJlapyuHU CUUHT:

2x-y =3,
xy =2.

2x +y -3z +2u =0
3x+3y- 3z+u=0
6.371. j 4x- 3y+3z- m= 0,
[S5¢c+2y-4r +2mM = 0.

x +% =25,

6.372. X vy ~ CUCTEMaHWHT HOYPHUHION JKaHH-

in wcobor KHITUHT.

6.373. Cucrtemanap 6utra eunumu O6unan Oepunran. Cuc-
TeMaJlapHUHT CUMMETPUKIHUTHAAH Qoigananuo,
YJAApHUHT KOJTaH €YUMJIAapUHHU TOIMMHT:



2. Tenrmamanap CHUCTCMallapUHUHT TC€OMETPHK Mab-
Hocu. Xap KaHjail /y3nykcui ¢yHKmusra | yum3uk —
YHUHT rpadpuru mMoc kciaau. JICKMH, Xap KaHZau YM3UK
xaMm Oupop QyHKUMSHUHT rpaduru OynaBepmaiinu. Ma-
calaH, Mapkasu KoopauHaTajnap Oommuna O6ynran R pa-
IUyCIU aiilaHa Xcd4 Oup QyHKOUSHUHT rpaduru O6yna
oNMaiin, YyHKH aiiinaHaza aiiHu OWp A-abcuuccand K-
kuta (a, pJR2- x2 ) Ba (a, - V/?2- a2 ) HyKTa MaBXKYI.
By aca auuur Xap Oup )XOoU3 KUiMaTUTay' HUHT UKKHUTA
+VR2- A2, -y/R2- A2 KuilMaTu TYFpU KEIUIIHUHHU
Kypcaraau.

y=+yjR2-x' Bay=-VR2- A2 (QyHKUUSIAPHUHT
rpadukiIapu Mapkasu KoopauHaTamap Oomwupa Oyiaran
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R paguycnu alinananu Xxocus Kuiaau. by alimaHaHUHT
TcHriaamacu x2+Y =R2pan ubopar.

Mapxkasu A(a,b) HyKTaga 0ynran R paanycnu aijiaHaHU
KapaiimMu3. YHUHT uXTUCpUH M;c>>) HykracugaH A Mmap-

Ka3raya Oynran Macoda xam R ra, Xxam +(x-b)2
ra tenr. Ulyawnar yayn, Mx - a)2+ (x- b)2=R. by tenr-

JUKJaH, ailJlaHa TEHTJIaMacH

(x-f1)2+(r-Z>)2=/P 1)

HU Xocul Kuigamui. (1) Tenrimama mapkasu A(a,b) HyK-
Tama OynraH R paguycnu ailllaHAHWHT KaHOHuUK (Comna)
menenamacu neinnanu. by TeHrnamanu Kyiuparu Kypu-
HUIIJA XaM €3Il MYMKHH:

x Ny 2ax—22>y=C. 2)

By cpma, C=R2—a2-b2

1-™Mmucon Mapkasu A/(-2; 3) Ba pangmycu /7=8
Oynran alilaHaHWHT TCHTJIaMacUHHU TY3HUHT.

Eanm.(l) éku (2) popmyna Oyitnua: (x+2)2+(y—
—3)2=64 éxu x2+Y+4x—6"4-13=0.

(x-a)2+ (y-b)2=0 tenrnama “HONB paguyciu’ anna-
HaHU, sSbHU A(a’h) HyKTaHU HoIamaigu.

Xap Oupu Oupop YM3HUKHHUHT TEHTJIaMacu OyiraH TeH-
riiaManap CUCTEMAaCHHH €YHI, TeOMETPHK KUXATAaH, Iy
TeHTnamanap udojanaraH YHU3UbYHNIPHUHT KECHIIHII
HYKTallapiHHU TOTIMIIHYU aHTIaTaju.

!

2-MHUC O I 41
y =0,5x+2

TeHTJIamasap

CUCTEMAaCHHHU KapaﬁMHS.
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(

N
Bupunum TeHrnama mapkasu HyKTaga Oynran

f .

u

paanycin aﬁHaHaHHHF, HKKHWHYHM TCHIJaMa d5Ca

TYFpU YU3UKTEeHTJIaMacuaup. by cucremanu edum, reo-
METPHUK XHXATAaH, 3CIAaTHJITaH YU3HKIAap KECHIIHII
HYKTQJIapUHU TONHII AEMAaKIHD.

Yusuknap >4(0;2), 5(-4;0) HyKTamapaa KecHIIaIu.
Il yaunr yuyH, 6epunran cuctema (0;2), (—4;0) eunm-
nmapra ara Oymamm.

TexucnuKkHUHT KoopauHaTanapuJl™)-"*")" Ten-
rJaMaHd KaHOaTJIaHTHPYBYH Oapda (X;y) HyKTalapHHUHT
reOMEeTPUK YPHU TEKUCIUKHHHT KOOpAMWHATaIapH
Y(x>>)=0 &éxu <p(x-))=0 TeHrnaMaHU KAHOATIAHTHPYBUYH

Oapua (X;y) HyKrajgapujaH TallKuJ TOMAIH.
3 -m u ¢ o1 Tearmamacu (x-8)(>u-9)=0 O6ynran reo-

n- 8= 0,
METPUK YPUHHU TONMUHT. ByHUHT yuyH y+”" q TEHr-

JaMaap MaxmyacuaaH ¢oimamanamui. X—8=0 TeHTIa-
MaHUHT eYuUMH X=8 naH, y+9=0 HUHT eunumu y=—9 naH
nbopar. [eomerpuk xkuxatgan maxmya y4(8;0) HyKkTa-
naH yrypuum Ba (>> YKka mapaiien OynaraH X=8 TYFpu
yu3uk xamaa B(0;-9) nykraman ytyBum Ba Ox yKura
napamien Oynrad y=~9 TYFpu YU3UKJIApra TETUIIIH HYK-
Tanap TYymiaMuHu udomanany.

Mamkaap

6.374. a) lllynpgaii TeHraamMaHd TY3WHTKH, YHH ¢akxat
yura A(l;1), B(-2;2), C(0;0) HykTamap KaHOaT-
JTaHTHpAagUTaH OVICHH;

0) AlnaHaHUHT MapKa3WHH Ba paglyCHHHU TOHHHT:
1) x2-.y2+6x-4y=3; 2) x2+y-10x-2>H-1-0;
3) x2t¥Y + 12x-6y=4; 4) x2+y+10x-6=0.
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B) Mapkasu A{a;b) Ba pamuycu R Oynran aiina-
HAHUHT TEHIJaMacHHU TY3HHT:
I) a=2, />=-1, R=4; 2) 0=-5, />=4, R=8.

3. Tenrnamanap cucTeMacuHu rpaduk ycyjiga €dHIL.

f/(.v,y) =0.
T'eomeTpuk XUXaTAaH HMKKH Y3rapyBUYWIH

TEeHTJIamajap cucreMacunu cuuiny (X,y)=() Bay)(x,y)=0 TeHnr-
nmamanap Owmman Oepunran I, Ba [, YM3UKIapHUHT KECH-
U HYKTajJapu KOOpJHMHATajapyHU H3JIallJaH HOopar.
I'paduk ycynmaH edyuM HM TakpuOuii Oaxonampga ¢oiima-
nanmwiaau. Yusmanap MyMKUH KaJlap aHUK YH3HIUIINA KC-
pak. MunnuMcdau KorosnapmaH ¢oimamaHUAIl MabKYyIL.

xI+ex-y =-9,
2x+y- 2 TEHIJaaManap CUCTC-

Y MaeMHH road)WK vcvjiaa €4UHT.

TCHT-
UBHU
, HH),

A

2 HI)
13UK-

HYK-
reMa-

Ba

25-paeMm.
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2 - M uC 0 I 26-pacm-
Iy = A2- 4a+38,
a > =241 TeHrmamazap \ 5/

BUPJHHTAH. y=2Xx~| TyKpH YH3UK
/1(3;5) HyKTraga >=A24A+8=(A-
-2)2+4 mapabonala ypunanu. Jlc- / ;

MakK, CHCTEMa sdArOHa €4YuMra Jra: /
n-3, >=5.
)’=n2-41 +38,

3-MHUCOI I

CHUCTeMacHHH TpadHuK edun Tac- 1
I

A -
V=2A-5
26-paem.

CHCTeMaHH rpaduK yCyiaa eduHT.

Euu m. Euum 26-pacmpaa tacuupianlan.y=A24A+8
napabona Ba>=2n-5 TYrpu 4yu3uK Kccummaitau. Cucre-
Ma e4uMra ara sMac

4-Mucoumn

JA2+ y* + 6A— 6y = 7,
[xy - VY 3y = 3 TeHrnaMana? CHUCTCMAaCHHHU

baduk ycynga edyuHr.
Eunm. Dbupunum teHramama (A+3)2+(y-3)2= =2%
KypHU HUII Ta Kcaaau. Y pa-
auycu R=5 Ba Mapkasu
A/(-3;3) HyKTazaa xxoinari-
raH aWjaHaHW, HKKUHYHU

3r+5 .

TEHIJIAMa y- o eKH >=

=3- +3 ru"epbonanu Oe-

panu (27-paem). I'umep6o-

Ja y=- FHH€p6OHaHH 4 ra
27-paeM.
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TeHT kK03 punuent 6unan Oy Yku Oyitmua uy3um, Ox
VKura HUcOataH cumMmeTpus, mapkasau Af(-3;3) mykra-
ra yTKkasaJuraH napajjiell KYyYupuil OUJIaH XOCHJI KHJIH-
Hagu. AlinaHa Ba TUNEpPOOJTaHUHT KECUIIYB HYKZ AJapu
xaBoOHU Oepanu: JI(-7;4), B(-2;-1) Ba kecumyB HyKTa-
JapuHUHT M HyKrara HEcOaTaH CHUMMETPHUK XOWJami-
rannurura kypa,C(-4;7) Ba D(1;2).

Mamkuaap

6.375. Kyi#iuparu teHriaMmanap cucTeMalapuHu rpaduk
yCyjila €4YMHI, TONMJTaH >XaBoOJapHU YpHHTa
KYyUHII ycynu OWJIaH TeKIIUPUHT:

V-(y-1)2=1,
x%Hﬁzz=4.

6.376. 28-pacmpaa tacBupianrad (1) TYFpu 4H3UK KOOP-
IWHATa YKIapuHU X=-4 Ba y=4 HyKTajgapaa Ke-

1/



canm, ainana Ox yKKa x=-3 HyKTaja ypUHAIH.
VY apHUHT TeHIJIaMalapUHU TY3WHT Ba KSCUIIHII
HYKTaJlapu KOOPJIMHATAJIapH HU TOIWHT.

4, Tenr kywm cucremanap. KymaiityBumiapra axkpa-
Tam ycyau. TeHriiamanap cucTeMajlapuHU €4ula yJIapHHU

jx =a,

ly=10 xYPunum/laru sHT onIuil TEHTIamManap cuc-

TeMacura €KM cucTeMmalap MaxXmyacura KeiryHda TeHT
KyuJu cucTeManap OWyiaH alMallTHpUiIanu. Arap HKKH
TeHIJaMallap CHCTeMacu Oup XHJI eyumra dra Oyica,
yllapra mewue Kyuau cucmemanap Aewdnnagu. Arap yiap-
HUHT XxBa X2 cyuMmiapu xap XuJj, JICKHH Oy edumiap-
HUHT Oupop Y Tymnam OwniaH Kecummanapu OHUp XHJI
Oynca, ynapra Y myniamoa mewne kyuau 6yiean cucmema-
aap pevnnagu. Xap KaHJal MKKM HOYPHUHIOUI CUCTEMA
XaM ¥3apo TeHT Ky4YJIWAUp, YyHKH YJIApHUHT HKKaJIacH
xam 0 OYymr Tynmmamman ubopat edumra sra. Onarma TeHT
KYWIMJIMKHH ~ Oelru OpKalu E3miaiu.

Tenrnamanap cucTeMalapHHU €4YUIINa OWp Y3rapyB-
YU TEHIJIaMalapHHU e4YuIIgaru Kabu kymalTyBuuiaap-
ra aXpaTull ycylu XaM KyinaHuiaau. By ycyn kyiluna-
I TeopeMara acocjaHaiu:

Teopema. hupop X myniamoa anuxiauneauf,(x,y),

..., frax, y) ¢pynkyusrap xamuawean
£/1(x,y)-...-/n(x,y) = 0,
{(p(x,y) =0 6]
MeH2NaMAaNap CUCmemMacu uy myniamoa
My) =a i/, (-Y»>,)=0"
\(p (X y) =0 [p(x,y)=0

mexneaamailap cucmemailapu masxcmyacuea mene Kylmu&up.
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UcboT. (a; b) cornap xydru (I) cucremamu KaHO-
aTAaHTHPCHH. Y X0J/1a KYyHalOBUYHIap opacuaa \cu Oyima-
ca 6urracu Hoara TeHr Oynumu kepak,/Jo,/>)=(), 1 < k

JdA(1-,y) = Q

TCHIJamMa-
@.v.y) =0

< n. lllynra kypa, (a;b) xkydT
Jap CUCTEMacHuHH, ICMaK, (2) TeHTJIaMmaiap CUCTCMalia-
pU MaXMyacWHH \aM KaHOaTIaHTHpaau. AKCHHYA, arap
(a;b) connap xydprtu (2) MakMyaHH KaHOATJIAHTHUpPCA,y
Xo0Jaa MyHIal k — KYMauTyBIM MaBXya OyJIaguku, yYHIA

I Ax, y)=Q

Oy connap kyTH oy <x<n

CHUCTEMaHH XaM
KaHoaTinaHnTupanu, s saU/I0,/>)-(). j(0,/))=() 6ynamu. bapua
/ ¢ynkuusanap X Tyunamia aHUKJIaHTaHJIWTHAAH, yjap
M</, b) HyKTaza XaM aHUKJIAHTAHJAUP Ba NIYHUHT YYyH
/ kyHaliTMa xaM Housra ainmaHanu. [cmaxk, (a;h)
Ky<{)T (2) cucteMaHu KaHOATIAHTHUPAIH.
I-Mmucoumn

(x2+y2- 13)mn+y-7) =0,
3

CUCTCMAaHHU CYHUHT.

2+ y2- B=Q



Kasob6. {(2;3),(3; 2),(-2;-3),(-35-2))(1; 6),(6; D}
(x,=2, u2=3, Ix, =-2, |nd4=-3, 1*5=1,
Kb . =3;, \ye=2; [y, =-3; [>4 =-2; |y3=6;

[/’(*9}’)"'/”(*’}’):0,
Arap cu cTeM ay) m.mpn(x,y) =0 KYypuuUHII

J(*,y) =o,

Oepuiica, yHU eyumr ~ v Q cucTeMalap Maxmya-
cUHHM eyumra kcaagu, | < k< n, | <I<m.

V/(x,y) =0
Ymby i » y)=y cucremalla / Ba g kynxaanapmaH

Oupu, Mmacanas,/X,y), X Bay ra HucbaTtan OHUp XUHCIH
OyycuH Ba yHUHT Oapya Xamrapux* ra OynuacuH. Y Xoaaa
x* yMyMu#l KYymaiTyBYM KaBCIaH TaIlllKapuIa YWKapuia-
o, kymxag Ax>)= X K KywalTMa KypUHHUINTA Ke-
maau Ba OepHIraH CUCTEMaHHW €YUl Macallacu

Sfxx =0, if(x,y) =0,

{g(x,y) =0; \g(x,y) =0 ™MaxmVYanu equuira Keiajau-

[2x3+3x2y- 2xy2=0,
2-Mmucon. Ir2+2yi-9 TEHTIJIaManap

CUCTEMAaCHHH CYHUHT.
Euunm . CucremaHuHT OMpUHYY TEHTIIaMacH OUp KUHC-

JW, 4aJ KUCMHU X ra OYnuHaAW. X HU KaBeJaH TallKapura

yukapamu3. Macana ymoOy MaxXMyaHH €UHINTra Kelaiu:
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x=Q 12x2+ 3xy- 2y2=0Q
lxe +2ye=09; [2+2/ =9.

bupunum cucrema x=0, )?=- cucTemara T€HI Ky4JH,

yagan =0, €k x2=0, y2=--"HHU TOIaMHu3.

2

WkkuHun cuctema euumu: (1;2), (-1;-2).

HNkkama cucremMa eduMJIapd MaXMyacH

0 ; —2’\ ; (1;2); (1;-2U OepuiraH cucteMa €e4YUMHHU Oe-

panu.
Mamkaap
6.377. CucreManap TeHT Ky4IUMU:
2x+y =17,
a) |3x-4=1 &3
"(ex +y~x1+yl)=Il(x1+ye),

(3x-4)(x-y) =x-y ;

2x +7
2x +y =1, n4 / x2+y2
6) 3y-d= 1 Ba 3x—4 1
X-y x-y
[*+2=y+2, x2 =4,
B) *_2 =0 Ba y='V*;
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5. TeHrsiamMajap CHCTEMACHHHU aJred0pank Kyl yCyJIu
épaamuaa eunm. by ycyn O6usra taHum. YHUHT acocuaa
ymby teopema ETaau:

Teopewma (ah) connap sncygpmnapuoa anuynanzan

D(x,y), f(x,y), <p(x.,V) pynkyusnapuune

f(x,y)= O
<p(x,y) =0 (O
cCucreMmacu
fix, y) =0,
Q)

@{x, y) tye(x, y)fix, y) =0

cucmemaza menz Kyuauoup.

Ucbot. Arap (a,b) connap xybptu (1) cucremanu
KaHoaTinaHTupca, ApHHU f(a,b)=0, (p(a,b)=0 6¥ynca,
ip(a,b)-J{a,b)=0 6¥ynanu, 6yanan <p(a,b)+ep(ah) f{a,b)=0
kenub yukanu. [lemak, {a,b) xydT (2) TeHrI1aManap cuc-
TEeMacUHHU KaHoaTiHaHTUpaau. AKcuHYA, {a,b) coHmap
Kydrtu (2) cucteMaHu KaHoaTlaHTUpca, AvHu f{a,b)=0,
NA,6)+y;(1,6)-y(a,J1)=0 O6¥ynca, (p{ab)={) TeHTIUK Xam
TY¥pu OYmamu. llynra xypa (a,b) xydt (1) cucremanu
KaHoaTnaHTupaau. TeopeMa UCcOOT KUIUHJIU.

Muconmn

x2+3y2+2x-y =7,
2xe +6y2- 2x +4y =2

TCHIJIaMajlap CUCTCMAaCHUHHU C€YaMMH3.
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Eunm. WxkxuHum teHrnamanu —2 ra Oynub, Ou-
pUHYHM TeHIJIamMara Xajnad Kymamu3 Ba ajaMallTHPHUII-

JapHU OakapaMu3:

4x2- 1U+7=0

>=1-2

Mamgkaap

6.378. CucTtemanapHH €UYHHT:

xe+xy +2y2=171, (V +xy =12,
a)[2xe+2xy +y2=20) [xy-y2=2.

0.Homabaymiaapuu yukapum ycyau. I'ayce yeynau. by
yCyJI acocuzia TeHrjaManaap CUCTeMacu €KM MaXMyacH-
HU alHWN anMamTHpuiuiap OuiaH y3rapyBUuiiap COHU
O0uTTa KaM OynraH TEHT KyWIH TEHIJaMmaljap CHCTEMacHu
€Kk MakMyacu  KeJITHUpHUII Xakuaaru QUkp €ranu:
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fy - /(*), v =f{x),
<p(x, y) =0~\g> ix, fix)) =0. Macanay(x;JIx))=0

TEHTJIaMaJaH X HU aHHWKJaml, cYHT y=Ax) Oyiinda y HU

[fix, y) =Q

Tonum OwiaH xam Oymagu.i * _ Q KYypuUHHIIIATH

CHCTEMaHHU CUYWIN Y4YyH, OJJWH TEeHriIaMaiapaaH Oupwu
y3rapyBumiapiaad Oupura HUCOATaH CUUIIAIH.

fry =8,
l-Mmucomni 2+y2 2q TeHr1aMmajap cUCTeMa-

CHUHH CYHHT.

Euywum. bupuHum TeHrnamagaH y=- HH TONHO,

oy 64 ..
UKKWHYU TeHriamara Kyicak: x2 v—-=20 €xu conna-

namrtupuniapaad cyar x420x2+64=0 OukBaapat TeHTIJIa-
Ma OJIMHAAU. Y HUHT Wwiausnapu x=2, x2=4, x3=2, x4&=—4.
Y ungusnapra *,=4, y2=2, y3=-4, y4&-2 MoC KcIaiu.
2-MHUCOJI Y4 HOMABIYMIH HUKKH TEHIJIaMalaH
Ix+y=6,
noopar |m_ r2 ~ (1) cucTeMaHW EYHHT.



(x-3)2=0

Uu3uk U TeHIJIaMalap CUCTEMAaCHHH CUHIIIA, XyCy-
caH,TeHTJIaMajap COHW Kynm Oynaran xonna, [ ayccuhuue
HOMABAYMAAPHU KemMa-Kem yuxapuus ycyauivH (oiga-
nanunm mabkyn (Kapn ®puapux [aycc (1777—1855),
OyIOK HEMHUC MaTEMAaTUTH). Y CYJHHHT MOXWUSITHHH MHU-
cox épaaMuia TyIIYHTUPaAMU3.

2x +ly-4Az =-13,
S5x+K0y-z=-7,
4dx -6y +z=12

3-MucoOL cuctemanu laycc

yCyJid OWJIaH €YHUHT.

Edwm. 1-Kanxawm. a) bupuaum TeHrIIamamara x
y3rapyBun onaumaru Kod¢dunmeHTHH | ra anjmaHTHpa-
Mu3. byHUHT ydyH 11y TeHriamanu 2 ra 0ymamm3. Hatu-

7 13 .
xKagaTeHriaamax +-y-2z = (2) KypUHUIIHYN ONanu.

0) CucTeMaHUHT WKKWHYH TEHTJaMacHIaH Oemra

Kymaiitupunran (2) TeHriaMaHHW, YYUMHYH TEHIJIaMacH-
naH 3ca 4 ra kynaiTupunrad (2) TeHriaMaHu alupwuica,

+\ -2z =-j,
2 z JZ
ymly cucremMa Xocui Oymanu: _123/ 9% _ , 3)
2
20y-9z = -38.

by cucTeMaHMHI MKKMHYM Ba YYMHYHU TEHIJaMaja-
puaa x y3rapyB4u KaTHaIIMaNIu.

2-xanmawMm. o) (3) cucteMa UKKUHYU TEHTJIAMAaCUHU
15/2 ra 6yncak, 6om ko3ppunuenta lra ailanagu, CYHr
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tenrnamMann 20 ra xKymaWTupmO, yYMHYHM TEHTJIaMaJdaH
ailupamu3. YUMHYM TE€HrJaMaJlaH y y3rapyBud YHUKapuli-
raH Oymaaum Ba cucteMa ydOypuaKCUMOH IIaKJTa Kelaau:

6 17
y 4)

-15z =-30.

Tec kapu kKanzam: (4) cHCTEeMaHUHT YYMHUYU TECHT-
naMacuaH z=2 Tonuiaagd, Oy KuiiMaT UKKMHYH TEHTJaMa-
ra Kyinnub y=—I\, cyur z=2, y=-| nap OUpUHYMU TeHIIa-
Mara Kyhunu6 x= I Tonmunamu. XKao6: (1; —I1; 2). Anbarra,
(3) cuctemaga UKKMHYM Ba YYUHYM TEHIJIaMallapAa z HUHT
oup xun koddpdunuentnurugan Qoitnanannd, yrapHUHT
OMpHUIaH UKKMHYMCUHHU alMpPUII XaM MYMKHH DJH.

INaycc ycynu kymnanunumu xapaéauna 0-x=>5 €ku y3ra-
PYBUMWJIADHUHI W3JaHA&TraH KuMMaTiapu MycOaTr Oymuin
mIapTH KYyWunran xonnaa Sx+4y= - 1 xabu 3ua MasHOIH UPo-
Janap Xxocui 0ynca, cucreMa HoypuHaow Oynaau. LyHuHT-
JeK, HaTHXXa TPAlMeUUsICUMOH CHUCTEMaHW XOCHJI KHJIMII
Oumnan Tyraca, cucTeMa YeKCH3 Kyl eduMmra sra Oyiamau.

x+y-z=3

x-2y-2z =-4

xX+y-z =3,
<= 3y +z =1,

3y +z =1

Euum uwekcu3 kyn. Macanan, y=0 6ynca, z=3, x = 0
Oymanu.
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MamkKkaap

6.379. CucreMaHy €YHHT:

x+4y-z =-7, 3x-4y+ 5z= 17,
+ -z =- +4y- 3z=-
2) 5x+10y-z 7, 6)12X 4y - 3z=-8,
4jc-6y+ z=12; X - 6y + 8z =23;
z+5= 3T, x+ty+tz=6,
2x+6y +4z= 10, 2xty-z=-4,
B) I')
8y-5x +8=19; 3x- ytz=4
Xx+y+z=14, X+2y-z+2t=-7,
Xx+2y+/=17, 3x--y+2z+67=1,
) v +2z+21=30, ¢) 2x+8y- 3z+57=-23
x+z+f=15 4x+y+12z-37 = 49;
2,8x+3,4y+ 1,4z =22,
) 3,6x- 1,8y +2,9z = 18,

42x+52y- 1,72 =0,9;

2x +3y+z-2f =-2,
3x+2y-2z +3f=1,
4x - 2y +2z- 37=6.

3)

7. V3rapyBumnapsn aavamrmupum yeyam. TenriaManapau
eunmmpa Oy ycyngaH ¢doiimamanraaMui. YCyln KYJIJIaHWII-
rafja OepuiraH cucTeManard aiipuM udomanap sHru y3ra-
pyBumitap cudaruaa kadynm KwinuHanu. Hatwmxama cucrte-

Ma HHCOAaTaH cof/ia cucTeMara Kenaau. SIHTH cucTeMa eqrI-
rav, TaHJaHTaH W¢OoJaTapHUHT KUUMAaTIapH, CYHT ylap
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Oyiinua OJIIMHTU Y3rapyBUMIAPHUHT H3MaHAETTaH KHIMaT-

Jnapu Tomuiagu. XycycaH, Oy anMalITHPUINIAD CHMMET-

PHUK TEHTJIamMallap CHcTeMajapura HucOataH Oakapriramd.
I-mucoamn

fx3y + ry3= 10,

Yoy I[xy 2 -?-_)% _7 (1

CHCTEMaHH EYHUHT.

Eunm. Bupunum TeHrnamazaa xy HM KaBCAAH Tall-
Kapura yukapcak, xy(x2+32=l rtenrmama xocun Oyna-
IU. Xy—u, x2+y2=v alMaliTUpul Kupuramui. bepuiaran
cuctemMara HucOaraH cojJjJa CHCTEMa XOCHJ OYymaau:
Jmv = 10,

IM+v- 7 7~ CcHCTEeMaHMHT €UUMH: (u=2;2"=5),(u=3,; Tm=2).

*y=2,
(1) cucrtema] 2

TCHIJIaMalap CHCTEMaJlapu MaxXMyacura KeJlaJau:

\xetye-2xy =1, [(x-y)2=1,
@D " Ly ay =9 xep =9l
[x-y=1
[x+y=3
lx-y =\
<
Im / 1,
[x+y =3
\x-y =-
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(X— w :“35

AN A

(4 V2= 12 . By cucrema Ho-
+ =

YPHHJOLL.

x2 +xy+y2=139,

2-MmuUCOI. TEHrJIamManap CHcC-
X + FB>>>= 17 P

TEMaCUHU CYHHT.

E 9 m.TenrnamanapHuHT 4an KHUCMHX Bay ra HHC-
0aTaH CUMMETPUK. u=x+y, v=xy y3rapyBUUJapHH KH-
putaMus, x2+xy+y2=(x+y)2—=xy=w2z/, x+xy+ty=w+z/.

\ue —v = 39,
Cucrema w+y = 17 KkypuHumra kemaau. by Tenria-

MallapHU Kylicak, W2tw-56=0 kBaapaT TeHTrJaMa XOCHII
oymamu. Yunan u=1 €éku w=—=_8 tonmnanu. CucTeMaHuHT
HUKKAHYMU TeHriamacunad z=10 exku v=25 onu"anu. Ha-
THXKajaa Oepuirad TEHIrJIaMalap CUCTeMacH HUKKH CHUC-

I'sty=7, Ixty=-8,
TEMa Ma)XMyacura Kelauu: _JQ-  jmy =125 An"

pUHYH CHCTeMaHu edu0b, kaBoOHHW omamm3: {(2; 5), (5;
2)}. UkkuHYM cucTeMa e4umra 3ra 3Mac.

Mamgaap

6.380. Cucremanu ypHUTra KYWHUII yCynu OMJIAH €YHUHT:
\x-y =5, [2x-y =1,
) x+3y=5 O [3x+4dy=5

[X+Y:5, X—y =9
D opxr2y=100 Y gy =3
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1 JI* C 3 5 23

1X+7Y=6 T e
Doitrz=31. 9 5 i4-2
5 4 20 169°
0’3_ :/\,
Y 0,3-47 =1,

30x-10y = —:3) 0,7x-Ty = 43.

6.381. CucremaHu anre0pauK KYIIUII yCyIuIa €UUHT.

(x-y =-1, 2x+y =2,
D [ax+y=6 0 [2x-y=3
2x + 3y = 2,
I2x+3y =17, | -
B) |-4x-6y=-14; D ox +3y=-—;
A 281
2x+3y = ——-- , 3Ix+—y=1,
d 143 13y
405 e
o 3*+4y = ) 3Ix+—y =3
143; 11
6.382. Cucremanu [aycc ycynu OunaH €4MHT:
Xty+tz=1, xty-z =-1,
+3y-2z = 2y+dz=
2) 2x+3y-2z =17, 6) 3x-2y+4z=09,
3x+2y+5z2=0; 2x +3y+2z=1
X-y+7Z=-1, X-y-z =-1,
2x +3y +4z =35, 4x +5y-3z =6,

B)
3x-2y-2z =-7; 2x+3y-2z =3
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xty+z=-3, -x-y tz=3,
2x+2y-3z =3, 5 5x+2y +3z=-4,
3x +4y +5z = -6; 3x+4y- 2z=-9.

6.383. CucreMaMu CUHHT:

x-y= 1 [12-3xy-2y2=2,

D xdeyh= 6) |x+2y=1;
[y-2x =2, I'x-2y +1=Q

D me-y- [Sxy +y2=16;
f-t+y =4, 2x2-xy = 33,

A y+Xy = 6; ©) Ux-y =17.

6.384. CucremaMH €YHHT:
Ix+y=35, [x+y =3, [xty=7,
a) {xy =6; 0) |xy+4=0; B) jxy=12;
fx-y =5, fx-y =9, fx-y =1
D xy=-6; & [Ry=-20, © xy=-21.

6.385. CucremMaMu €4YUHT:

I | 8x +7y = 56,

a 27 ©) x2+y2- 4y = 0;
x2+y2=1 y y ’
U+y=i, |x-2y =-3,

B) [X2+xy +y= ) 1-2y2+xy+3y = 0.
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6.386. CucreMaHU €YUHT:
x2+y2=20,
D [y =8,

jjc2+ 2 = 68,
6) [ry = 16;

blx +y) =9,
B) [y("+V)=16;

x2+xy =15,
I b 2+xy=10;

x2-xy =28,

A \y2-xy =-12;

6.387.

Ix+y+xy=35,

/-T'Y =12,
©) 'x2- xy =28;

[X2+/ :25'2xy,

%) Iy iniy)=10:

(5(x+y) +2xy =-19,
3 15xy+5(m-y) = -175;

I5(x+y) +2xy =-19,
") [3ry +x+ y =- 35

Ux2+y2-2xy =17,

KV (2x-p)y =y

CucreMaHU €YHUHT:

a) [m2+/ +xy =7,

2y2-xy +3x2 =17,

6) 1/42_ /.2 — 16;

/[ —my+/

B) 1,2 -2nry + 15=

21

2

0;

2/ +xy-/=0,
D \x2-xy-y2+3x+7y +3 =0\
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Iry+3y2-n+4y-7 =0,
D) 2xy +y2-2x-2y +1=0;

2xy +y2- 4x- 3y+2 =0,
e) [ny+3y2-2x- l4y+16=0;

Br2+xy-2n+y-5 =0,

x)

[2m:2+y2+3xy = 12,
3) [2(n+y)2-y2=14.

6.388. CucreMaHW €YUHT:

lxy-x +y =1,
D) \xy-xy2=30;

x2+.ry +x = 10,

B) v+ oyt y = 20;

6.389. CucreMaHH €YHHT:

(x3+y3=135,
a)lnm+y=25
[H-y - 13

[2x2- my- 3x- y- 5=0;

(xy +x -y =3,
0) |[12y-xy2=2;

m2+;cy+ 2>2 =37,
D r2+ 2y +y2 =26

(/+/=82,
Ay =3

n3+y3=17,
e) I.§..§_ )
JIyS = _8,



fx3+ys=7, (x2+/)xy =178,

B)lxy(x +y) =-2- )L —or;
0 y2
PR W* +y3= 19,
T) * 3) \ —5
x+y =\2- X-y =0

6.390. CucrteMaHHU EYHUHT:

Xy
x+y+z=13 x+y
je2+y2+22=91, Xz _

2) ©) X+ 7z ?
V2 = xz;

Y2 _ 3

y+z
Ix2+y2+22=xy+yz+r1X,

B) L3+y4z3=1
xty+z=0,
X+y2+z72 =1,
I)
x3+y2+2z3=0;
Xtytz=1, lxy =2,
X2+y2+272=1, z =3,
1 e

X4+ yd+z4 =1, Izx = 6.
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6.391. CucreMaHU €4YHHT:
2Mm+ V=17, jy +*-1 =0,

6) 1BI-JIC-1 = 0;

3mM-V = 1, JIx- 1+y =0,
B) o2 v =23 r |[2x-y =1
l*+2]y| = 3, ly-2|x|+3=0Q
N |5y +7x = 2; e) |ly|+x-3 =0.
8. JleTepMMHAHT XaKuaa TymyH4a. Yu3u” am TeHrJa-

MaJIap CHMCTEMACHHM JAeTePMHUHAHTJIApP €pAaMuaa evuIl.
Lemepmunanm —MaTCMaTUKaHUHT MyXHM TyIIyHYaja-
pugan Ooupu, OUpop Komaa €KW KOHYHHSIT OViHHUa Ty-
3UJITaH KyMmaWTMaJdapHUHT anre0pank WHUFUHAWCHIAH
nbopar. Jlormnua: determinans (determinants) —aHHK-

[axc +by = c,,

moBuu. MacanaH,| _ YU3UKIU TEHTIaMalap
JaX + PYV= ¢2

CHCTEMACHHHU €YHII Tajad KUJIHWHCHH. EI/IpI/IH‘II/I TCHT -

namaHu h2ra, UKKHHYUCUHU —7) ra Kynaitupub, xanama-
¢,b2- ¢2b,
xan kymamus. Hartwxanma: x= ,, , , . lly kabu Ou-

“v2 21

pUHYH TEHTJIaMaHW a2Ta, UKKHHYWCHHU -5, Ta Kymau-

Tupub, xaama-xajg xymcak: ¥Y=TI'~I'I'- Cucremana

aly?2

HOMabJIymsap Ko3¢$GUUUEHTIApUHHU YJIapHUHT €3UIHIN
TapTuOMN Oyiinya mapaien yu3uKyanap €paaMuaa KBaju-

a, b

paT Hmakiga KSJ/pI/IHI/IH.I)Ia €3CaK, ACTCPMHUHAHT

xocull Oymagu. YHu D opkanu Oenrunainuk. av a2 2,
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h, coHIlapu neTepMUHAHTIIeMenmaapy. Yaap UKKU caTp
Ba MKKM ycTyHHIa >xoWnamrad. IllyHra kypa nerepMu-
HaHT ukkunuyu mapmuébau (/7=2) nc6 atananu. Y HUHT KHH-
MAaTUHU TOIM I YYyH KBaJpPaTHHUHT JIM aTo HaI UJ1a
JKOoMjamraH SJIEeMEHTIapu KymaTMmacunan bhw2 guaro-
HajJ dJIEeMEHTJIapu KyuaWTMacuHu adupum kepak. Ko-
s dumreHTIap Ba 030] XajlapjaH Ty3WJIraH JeTCPMHU-
HaHTJap XaM Iy kKaOW XucoOJlaHaIH:

a. x cioa. a\l <
D= X =alb2bla,. D = =clh,-be, D = X
a™ b X oat e

D=(i{pI-b"al coHM CHCTCMaHUHT acOCHH JeTepM HHaH-
™, D=c{h2bx, Ba D “a”"-c” coHIapu 3ca CHCTCMaHUHT
eplaMyi JeTepMHUHAHTIApH neinnanu. DxIeTepMUHAHT
D na x xoadpuuueHTIapu YyCTYHHUHH Ba Z) NCTEPMUHAHT
D na y xoddppuumeHTIapu yCTYHHHH O30J Xaajap ycCTy-
MUTa aIMAIITHPUII OPKATH XOCHJ KHJIHMHAIH.

Arap D=0 6ynu6, DxBa Dynapnan kamMujga Oumaew
HoimaH ¢apeyn! Oyica, cucTeMa cummra sra Oyiamaiau.
Arap Z)=Dt=D =0 0ynca, cucTeMa 4eKeH3 Kyl CUMMTIa
ara O¥ymanw.

Arap /)"0 O¥ynca, Oepunran cucteMma siroHa (x,y)
cuMMmra 3ra Oymanu Ba Oy cuuM KyWugaru ¢opmymanap
Oyiinda TOHMMIaIM:

XTAY (1

(I) dopmynanap Kpamep ¢opmynanapu nciinnanu.

-1 + 6y =3,

I-Mmucon CHUCTEMAaHHU CYMHT.
3x-y=5
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Edum: p = = (- 1IX-1) - 6-2 = -11,
2 -1
3
D, = =-3-30 =-33,
5 -
-1
=-5-0=-11;
2 5
-53 -,
y=" =1-

By ycyn y4 Ba yHIaH OpPTHUK HOMabJIyMJH CHCTEMa-
JapHU edulljia XaM KyiaHuiaanu. MacanaH,

ax + +cz=
a2r+ bey + ¢ = d2,
GX+ by +cx =d3

CUCTCMAHUHI acOCUM AeTep-

MHUHAaHTH KBaJapaT WIakiaujaa, yduH4yu (/7=3) TapTtubiu,
SBPHU y4 caTp Ba yd4 yCTyHTa 3ra. XHcoOjam HWYIWHU
TYMIYHTUPUII MaKcaauja YHU KyWuJIaru KypuHHIIAA
€3amMus:

a, 6’ c‘ al B

\

D= qg2b-fci A2 bj

2
[J1 o~ |
>3

a3 c3 a3 63

Crpenkanap 3JIeMEHTIapHU KyHaTHpUII TapTUOU-
HU KypcaTtanu. byHna yan-ioKopujaaH YHry mactra iyHa-
JUIAard KyuaTmanap KymununO, YHT IOKOpPHUIAH dYamy
nacTra MyHaadmaaru Kymawtmanap WAFUHAMCUAH aWd-
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punanu: D=albZei+bxai+clab3blax3alc2b3clblay n=2
xonuaarunaek, DxaerepMuHanTa D ma a nap yCTYHHWHH,
/AneTepMUHAHT b nap ycTyHUHHU, DzaeTepMHUHAHT 3ca ¢
nap yctyHuHu d nap (0301 Xajiap) yCTYHI OWJIaH ali-
MAMITUPHUIITAH XOCHJT KUJHHATH:

4 », dx C. Al d>
d7 62 C2, d, b 2d2
< K ec. d, < < A 4

Harmxana ym0Oy dopmynanap xocun Oymanm:

JleTepMUHaHTHUHT alpuM Xoccalapu:

1) azap OemepMUHAHMHUHE YCMYHAAPU campaapu Ou-
nan (6a meckapuya) aimMawmupuica, O0emepMuHaHmMHUHE
Kuimamu y32apmatiou.

2 2-2-3-1=1 > 2-2- 13=1
Macanas, R e S S —I-
2) aeap uxku camp (éxu ycmyH) snemenmaapu oup Xu

EKU Y3apo NpOnopyuoHais, éKu Oupu UKKUHYUCUHUHZ YU-

3UKAU KOMOUHayusacuoan ubopam 6ynca, 0y oemepmMuHanm
HoJM2a mene Oynaou.

Macanas, =3-4-2-6=0-

3) oupop camp (ycmywn) s1eMeHmMIAPUHUHS YMYMUL
KYRAumysuucunu OemepmMuHanm Oercucudan mauxapued
YUKAPUUWL MYMKUH.

5

. —43543251414
Macanas, 4 8 12 (3-2-5-1) -
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4

Kynaumupuiub, uKKuuvy camp snemenmiaapuea oupma-oup

bup camp osnemeumuaapunu Oupop OoumMui couea

Kywunca (... 0an atipuica) oemepmMuHanm Kuumamuyseap-
Mauou.

J
=3-(-3)-5-1 =-14;
Macanas, 4.3 2.5 (-3)

5) azap n-mapmubiu 0emepMUHAHMHUNKS OUPOP K-CAM P
gneMeHmaapu m ma KYWULYEUUHUHE UWUHOUCUOAH UOO-
pam 6ynca, demepMUHAHMHU M ma n-mapmubiu demep-
MUHAHM HWUHOUCU KVPUHUW UA KEAMUPUW MYMKUH, OyHOA

K-camp sneMeHmaapu anoxuod Kyuuwiayeuuiapoan ubopam

6yraou («E{2; 3}).

", A c, a. A ci A A
T+ Pe+<RPi+~ = A Po Py+ A s 2

c/. by 47 "3k G1 "3 3 G
Macanam,
4 7 4 2

J2 + = (2-5- 3-4) +(2-5-
3 5 3 5 35
3.3) =2+ 1= -1
2v+7y- 4; = - 13,

2-MHU COIL st 10y- 7 =-7.

TEeHIrJaaMallap CHC-
4r- 61 +z=12

TEMAaCHUHHU CYHUHT.



2 7 -4
Eguwmuo: D- 5 10 -1 = (3-carpum 2-carpra xyma-

4-6 1
27 -4
mMu3) 9 4 0= (3-ca¢uu 4ra xkynaititupu0, 1-catp-
4 -6 1
18 -17 O
ra Kkymamu3) 9 4 0= 18-4-1+(-17)|0|4+0-9(-6)-
4 -6 1

014 1-(-17) 1911-18 0-(-6)=225,
13 7 -4 35 -17 O
D=-7 10 -1 5 4 0/=35%«1+(-17)

12 -6 1 12 -6 1
“O-12+0-5-(-6)-0[4] 12-(-17)-5-1-35[0[(-6) =
=140+0+0-0+85-0=225. x = ~ =[] =|. Illy xa6u, O =

= -225, D; —450 Ba y=-1, *=2 HM aHHK aliMWH3.

Mainkmaap

6.392. JlcTepMUHAHTIApHU XHCOOJIAHT:

30 2 -1
a7 5 9 3 9
3

5027 -
B 13 6 Do,
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0 0 3

1 -6 ©)

l-a -a I 1
a \+a 3) x2 X

6.393. g HUHT KaHAal KuilMaTnapuaa 1eTepPMUHAHTHUHT
caTpiapud NpPOMOPIHOHAN Oynamu:

1 3 a -4
a) 2 g 0) 1 2

7 5 0O o0
B) a 3a ° D6 a

6.394. TeurinaMaHu E€YUHT:

a 2 a-i 3
) o 4 0 0, 3,
a aJl
B). a+2 a =0

6.395. JleTepMHUHAaHTIApHU XUCOOIAHT:

2 3 4
5 9 1 1 25
1 2 3 ; 0) 3-4 7

-3 12 -15
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1 a 1 b 1
B) a -1 a ; r) 0 b 0
b 0 v
a 1 a
0 -a _ a -a a
a a -a
a1 a I -a ; e)
a -a -a
6.396. TeHrimamaHu CYMHI:
* 10 12 3
2 2 3
a) :0’ B) 1 2 x 0’
2 * 12 4
*21 0 1 3 5
1 1 1
0) =0; r) 26 10 =0.
1 2 3 ¥4 % X
6.397. XwucoOmaHr:
5 1 3 * 2
T, 5 T2 |, Oymma*=3,1(73);
* 0
6) 2,(7) 5 o *t3.(13), Bynma *=2,(71).
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6.398. JlerepMUHaAHTIapHHU XHCOOIAHT:

520 15 I o o
p 24 8 5 620
I 4 7 543
3 '7 1 2
1
1—) 7ﬂ)73 2 2 -
12 8 104 8

6.399. TenrmaMaHHU CYHUHT:

1 O
o Bl 0
- JI
a) 2 3 =0;
2 3
m2 1 0O
2- 1 10 _
6) >3
34 1
21 0
1 1 O
4 2
3 4 1 .
5 o 3 A 67;
4x- 6 4

28X

16-



6.400.

6.401.

6.402.

19 Anre6pa, I xkucm

N RN
—_— O\ W

1
r 2
1

CHUCTCMaHUHT acOCHH JETCPMUHAHTHHHU XHCOO-
JIaHT:

Bx +4>' =17, [1,2x-4y =3,
a) [2x-5y =1; ) {3x-5y =T,

lax-y =\, lax-by =1,
B sx+2y =2 D |13x-4y =2,

CuctcMaHuHT EpraMyu JETCPMHUHAHTIAPUHU
XUCOOJIAHT:

\2x-3y =1, {3x- 7y =2,
a)|x-y-7 =0; ©) r4x-4,3y = 1;
f3x-5> =2, [4x-3y =25,

B) l4x + 3 = 5 D 6x:-7y = 0.

Cucremanu Kpamep ¢opmynamapunman ¢oiina-
naHuO EYUHT:

j2x +3y =-4, [2x+11y = 15,
a)3x+8y = I; ) fon-11y = 9;
{2x-3y = -3, '2x-3y =16,
B) |x+3y =21; r) x+2y=\;
\x-2y =0, | 2x-y =3,
ID[4II2'8}’:5; ©) [x-03y =1;
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-X - - =—,
_H:+3y:_2’ 4 7y 168
%) 2x-6y =-1; D Loy iy =31
165°

-V =1 I3x- 5y =0,

n) [3y- 3x=-3; k) [-15x+25y=0;

J2x-3y =-1, [7x-2y = 16,
M [4x-6y=1 ™ BIt-y=8
I3x-5y =-7,

6.403. |4m+7y- 18 cucrema OepuiTaH:

a) CuctcMaHMHT Xap OWp TeHTIJIamMacu HedTa
eyumra sra?
6) Cuctema HeuTa eymMmra sra?

6.404. Cuctemanu Kpamep ¢opmynanapu €paamuna

CYUHT:
-X, 12x2 +3x3= 0, 2x-4y+z=1,

2) X ,-4x2-13x3 =0, X-2y+4z=3,
-3x, +5x2 +4x3=0; 3x-y+5z=2
x+2y+3z=1 X+2y+3z=4,

5) 2x +y-z=13, 2x +4y + 6z =3,
3x+3y+2z = 10; 3x+y-z =1

2>0



6.406.

6.407.

6.408.

6.409.

2x-3y +z- 2=0, Ix+3>+2rn=1
x+5y-4z+5=0, 3x+y+2z=2,

1) €)

dx +y -3z =-4; 100 + 12y +8: =4,

{aZx-ay =a- 1,

A +(3-2/;5)y=3+a cucrema (,;1) nan u6°Par

STOHA CYUMTa 3Ta. ¢ 6a b JapHU TOIUHT.
a 6a b TapHUHT KyWHJarw cCUCTEeMa YCKCH3 KYII
eduMmra sra OymamuraHn Oapya KHHMaTIapUHU

aX-by =a2-by

TOIUHT: ]bx—bzy 9145

a HUHT KaHJal KuiMmatiaapujaa
lax- 4y =11+ 1,
[2m:+(a+6)y=a+3

cucTeMa e4yuMmra sra Oynmaiau?

a HUHT KaHJal KuiiMatnapunaa
|2m:-ay=a+2,

\(a + Djc+2ay = 2a +4

CHCTEMa YCKCHU3 KYyI edmMmra 3ra Oymamgu?
CucteMaHHW EYUHT:

S5m:-3y =7,
[5x +2y+3z=-7, 2x+9y =4
D [5x+ 2y +3z = 4 0) 2+ dy = .
[41c+ 5z = 6, [+2y =3,

) y-62 =-2; D 3y-2z=-1.
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2x+2(a- \)y =a-4,

6.410. « muHT 5 —ay+2 cucTeMa sAroHa

eynMmra sra Oynanuran Oapya KMAMaTIapuHu TO-
nuHr. CUCTCMaHUHT €YUMHUHU TOMHUHT.

6.411. a HuHT cucTeMa sSroHa

eynmra sra O0ynanuran O6apuya KHHMaTIapuHU TO-
nuHr. CUCTCMAaHUHT €YMMHUHU TOIHUHT.

5-§. Tenraamajsiap Ty3umra goip macamnajap

1-Macamna HMkkum umum Ompra mmaad cMeHa
naBomunaa 72 Tta geran taiépnanu. Mmna® dukapuim
YHYMIOPJIMTUHE OMpuHYM Hmuu 15% ra, MKKUHYM UIIYH
aca 25 % ra omuprad, yjiap CMEHa JJaBOMUJa OMPTraiuK-
na 86 Ta metan Taiépnail 6omnamau. MexHaT YHYMIOP-
JUTH omrad, xap OMp MIIYM CMeHa JaBOMHJAA HEUTaJaH
netan Taiiépuaran?

Eyum. McxXxHaT yHYyMIOpPJIUTHHY OIMUPTyHTa Kaaap
OMpHHYM HWINYU CMEHa MOOaiiHMJa X Ta JeTall, UKKWUH-
YHCH 3Ca y Ta JeTai Taiépiiaran OYVicuH. Y X0Jia MeX-
HAaT YHYMIOPJWTH OIITaHAaH CYHT, OMPUHYM HIIYU
x+0,15x Ta neran, UKKMHYU um4u scay+0,25y ta geran
Taii€pnail Gomriaras.

Kyi#iugaru cuctemara sraMus:

bynnan x=40, y=32 napHu Tonam u3. MexHaT yHyMJI0p-
JUTH oliray OUPHUHYM MIIYU CMEHa MoOadWHHMIa
1,15x=1,15-40=46 Ta, MKKWHYH HIIYU >ca 1,25y=
=1,25-32=40 Ta neran Taiiépruaras.

XKaBob6. 46 ta Ba 40 Ta.
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2-Macan a HUkku coHHuHr WuruHaucu 60 ra,
HucOaTtu 3ca 4 ra teur. llly connapHu TOmMUHT.
Euunm. xBay m3ynanrad counap 0ymuo, x>y OYiacuH.
Kyiitugaru cuctemara sramus:
|x+ y =60,

\xy =4

by cucremanan, x=48, y=/2 HU TOmaMmus.

KaBso6. 48 Ba 12

3-macamna. HWKKkM HIIYUHUHT UKKHHYUCHU OU-
pPUHYUCUIAH KyH KeWHWH uITa Tymica, ymap Oupra-
TUKIa OWp WIMHW 7 KyHIa TaMOMJIAl ojamuiap. Arap Oy
WITHU Xap Kalicu wuimrgu €nru3 y3um Oaxkapca, y Xoiga
OMpUHYM WINYM WKKWHYW UIIYUTa Kapara#jga 3 KyH op-
TUK WAy Kepak O0ymanu. Xap Kaiichm MITYUHHUHT E1-
ru3 y3u Oy WITHW HCYa KyHAA Tamomiai omamm?.

Eynm. bupuaun umum €nru3 y3u unniad MIHU X
KyHJa, HKKMHYHM HIIYH 3ca EIru3 y3u unuiad y KyHzaa

OaxapcuH. Y XoJa OMpUHIN WITIH OMp KyHJA HIOTHUHT

KUCMHWHHU, MKKHHYH HIITYHU 6Hp KyHIa HIITHUHT KHuc-

MHUHHU Oakapaiu.
bupunun wumuwu KyH uIiaad, MITHUHT =N
KAUCMUHHN Oaxaprad, MKKHHYH HIIYA WIJIAMIHA OomI-

nanu. Ymap Oupramuknaa 7 kyH umrarad. Iy 7 kysnma

Tmot7el 2T 6
UIMHWUHT - - = .
x v XV KUCMHU a)KapI/IHFaH

= 1 rcurnamara sra 6ynamu3. Enrus ysu wm-

293



JlaraH OWpPHMHYM WIIYM MKKUHYKMCHIA KaparaHja 3 KyH
KyH umnab, umeu tamomuanau. lemak, x-3=y.

30 7x+ Ty _
2x xy CUCTEMaHU XOCHJI KullamMu3. by
x-3=y

end cmanu cucak, x=17, y=14 0ynanu.
XKaao6. bupunun nmun 17 KyHIa, UKKMHYH HITYH
14 kyuaa.

4 -macana OnTuH Ba KyMYIJaH XOCUJ KHJIHH-
raH MKKH XWJI KOTHIIMaJapHUHT OWPUHUYHMCHAA OJTHH
Ba Kymym 2:3 HucOarma, MKKMHYUCHA 3ca 3:7 HUcOaT-
na skaHauru MabiayMm. OntuH Ba kymym 5:11 HucbGatma
OynmaguraH SHTHM KOTHIIMa XOCHJ KHJIMII y4yH Kypca-
TUJITAH MeTaJUNIapHU KaHaald HucOaTga ONHII Kepak?

Euuvm. BbupuHuyn KOTHIIMAHUHT =| KuCMH

ontuH Ba T73 =| KucMu KymymaaH ubopart. UKKuHYHK
3 3 7.1

KOTUIIMaHUHT y—y=-— KHUCMH OJITHH Ba -y-" =— KHC-

MU 3Ca KyMYIIJIHD.

SIHTH KOTHIIMa XOCWJ KHJIMII Y4yH OJMHTaH OMpPHH-
9yl KOTHIOIMAaHUHT MUKJIOPUHU X OWIJIAaH Ba HUKKUHYH
KOTHIIMAaHUHT MUKJIOPHUHU y OuWjiaH Oenrunaiinuk (X Ba
y Jmap OTUPIUKHU udomamaiam).

X MHKIOpJArd OUPUHYU KOTHUIIMAJaru OJTHHHUHT

2 3
Ba KYMYUHIHUHI MUKIOpHU MOC paBuliga -x Ba -X TIa

TCHI. y MUKAOPpAAru MKKMHYU KOTHUIOIMaJgaru OJITUHHHUHT

3 7
MHUKIOPH—Y T'da, KYMYUIHUHT MUKJOPHU 3Ca,—Y Ia TEHT.
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2,3 3.7
SIlHrM KOoTHHIMAra -X + —y MHKAopaa ontud Ba SJC+3;

2 3
5
MHKIOpAa kKymym kupanu. llaptra xypa, 3 . 7 II .

5 IOJ%

X
By TcHrnmkman ~ HECOATHH TOIIAMH3:

+/+2y. =+ N 44X+ 32y=>30x + 35y = 14x = 2y =
ox+7y 11

X 1
=>. =
\4

7
Kapo6. Korummanapau 1:7 Hucbatna onmm Ke-
pax.

S5-macana. Maxcynor gactnabd 20 % ra ap3onmnami-
tupunau. SHru Hapx gHa 10 % xamaWTupuirad, Xocui
OynraH keWWHTH HapX siHa 5% ra KamaiTupungu. Maxcy-
JOTHUHT NacTia0Ku Hapxu Hewya Gou3 KaMaWTUpUIAu?

Egvum. MaxcynoTHUHT gacTinabku Hapxu x (cym)
o6yncun. by nHapx 20% kamaiTupuirad, MaxCyJIOTHUHT
Hapxu x-0,20x=0,80x (cym) Oymamu. by mapx 10 % ka-
Maitupuica, 0,80x-0,10 0,80x=0,72x cymman wubopart
OynraH sHTH Hapx mnaigo Oymanu. by Hapx 5 % kamaii-
THpHJICAa, MaxXCYJOTHHHT oxupru Hapxu 0,72x-
0,05-0,72x=0,684x cyM DKaHIUTU KEIUO YUKAIH.

Hactnabku Hapx x cyM, 3HT oxupru Hapx 0,684x cym
oynmu. Maxcynor x-0,684x=0,3106x cymra ap30HIANITH-
punaau. 0.3106x cyM X CYMHUHT Heda (OU3WHH TAIIKHUII
STHLUIMHHU TONaMH3.

[Iponopuus Ty3amms: = Bynnan, /7=31,0
9KaHM KeJHO YuKamu.

XKaso6. 31,6 %.

295



6-macana Wkku XOHATU HOMabJIyM COH paKaM-
napuHuHr uruHaucu 12 ra tenur. Iy wukku xoHamu
HOMabJIyM COHTa 36 COHM KymIuica, HOMabJIyM COHHUHT
pakaMJapuHH TeckKapu TapTubOpa €3umgaH xocus Oynia-
JIUTaH COH Kenub yumkKaau. HomMawsiyM COHHH TOTHHT.

Eunm. HMxkku XOHanu HOMabJIyM COHHHUHI pakKam-

Japn X OYJICHH, SBHH = 10x+ H3J1aHTaH COH
b b

O0yncun. Kylnnarumapra sramus:
x+y= 12 (x+y =12

436 =yx M flox+ y+38= by - By cue

temagaH x=4, y=8 skaHu Keaub yukaau. Jemak, u3-
JIaHraH coH 48 ’kaH.

Kaso0O. 48

7-macana. IOk moe3gu 4 maxapaaHn B maxapra
kapab xyHamu. Opaman 3 coar yrtrau, A maxapjgaH B
maxapra kKapa0, iiynoBum moe3aum Hynra 4MKAW Ba opa-
nan 15 coar yrrau rk nmoc3augan 300 kM y3ub KeTau.
Arap HWYI0BYM HMOE3AUHUHT TE3JIUTH IOK MOE3AUHUHT
tesnurugad 30 kM/coat OpTHK Oylica, IOK MOE3TUHUHT
TE3JIUTHHHU TOHUHT (29-pacm.).

E 4w m. KOk moe3nnHUHT Te3NuTu XKM/coaT OYICHH.
Y xonpa #ynoBYM moe3AMHUHT Te3nuru x+30 kMm/coar
6ynanun. Mynosum moesau 15 coar ropu6, 15(x+30) km

JLOB NynoBun
noe3au noes3au
k B
w
18x KM 300 xwm
15(x+30) xm

29-pacwm.
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A X / D
BXy z/

30-pacm.

Macodanm 6ocubd yramu. FOk moe3nm 18 coatma 18x kM
Macodanu 6ocub yTras.

18x+300=15(x+30) tenrmamara sra OYyinamu3. YHH
eyn0, x=50 >KaHUHHU aHUKJIAWUMH3.

Kapo6. 50 xm/coar.

8-Mmacama. JIa/) Hykramap opacuaaru macoda
75 ¥Mm. Benocunenuu A HyKTamaH D Hyk”ara 6opumiga
AB macodanu 20xkm/coar, BC macodamm 10 km/coart,
CD macodaHu 5 kM/coart Te3nuk OuiaH 7 coatnaa, Kau-
tumaa sca DC macodanu 15 km/coat, CB macodanu
12xm/coat, BA macodanu 10 kM/coaT Te3nuk Ounan 6
coar 15 munytna ytran. A8, BC, CD macodanapau to-
MHHT.

Euunm. AB=x, BC=y, CD=z 6¥JICHuH.

Macana Ta’IUJIWHY KaJlBal opKanu udogamaiiMus:
1) Bopum:

AB BC CD
Macoda, KM X \% V4
TE3JIHMK, KM/coar 20 10 5
Bakr, coar x/20 T/10 z/s

2) KaiTum:

DC CB BA
macoda, KM Z y X
Te3JHK, KM/coaT 15 12 10
BAaKT, cOaT Z/15 T/12 x/10
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TeHrnamanap cucTeMacuHHU Ty3aMH3:

X*ty+r=17, n+y+r =75

—t—+- =7, I+ 2>+ 4r = 140,

20 10 5
61 + 5y +4r = 400.
+ +7Z +A =6i

0 12 15 3
I = 40,
Y=20,
By cuctemanu euwno, €YUMHH OJIaMU3.
z=15

Kapo6: AB=40 kM, BC=2() kxm Ba CD=15 &wMm.

Mainkmnap

6.412. Tyrpu TYpTOYpUYaKHUHT OalaHIIUTU ACOCUHUHT
75 % wra TeHT. Arap my TYFpu TYpTOYpYaKHUHT
o3 48 M20ynca, YHUHT NepUMCTPUHNA TOHUHT.

6.413. 15 T cab3aBOTHM TAaIUII YYyH MabliyM MHKAOpAA
I0OK OpTagurad OMp Hedya MallWHA CypaliraH >aH.
lapaxna Tali€p Typran MamwuHanap OyaMaranu
y4yH, Tapax cypairaHjaH OHWTTa OpPTHUK, JICKHH
0,5 T xaM 10K opTaauraH MamuHaiap r0opau.
IO6opunran mMamwuHamapHUHT Xap OWpura Heya
TOHHaZaH cab3aBOT OPTHJITAH?

6.414. XXamoa xyxamuru 200 ra epra MabiayM MyIaaTia
YUTHUT dKUO OYIUIIM Kepak 374, aMMO y Xap KyHHU
pexamarugaH 5 ra OpTUK 3KHUO, WIIHU MYIJIaTH-
JaH 2 KyH OJNJIHWH Tyratau. UYWTUT 3KUII HcYa
KyHJIa TyraTujiaran?

6.415. Tomoma 3anmuaa 320 Ta ypun Oop sau. Xap Oup
KaTopJAaru ypuHIap COHH 4 Ta OpTTUPHUIUO, sHA
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6.416.

6.417.

6.418.

6.419.

6.420.

6.421.

Oup kaTop Kymwuiranaan cyHr 420 ta xoit Oyaau.
Tomoma 3anuparu xoimap PHAM HcYa KaTop
oynau?

Kcma oxumra kapmu 48 kM Ba OKHM OVitmda xam
myHda iyn 6ocnu, xamMmma iynra 5 coat Bak? capd
kwiau. Jlap€ OKUMUHUHTTC3IUTY 4 KM/coat OYiica,
KCMaHMHT TYPFyH CYBJard TE€3JIUTHHHU TOIMHT.
WUxxu mpucTanb opacuparu macoda aape wynu
ounan 80 kM. Kcma my mpuctanmapHUHT OUpH-
IaH UKKHHYKMcHTa O00pub kcinum yuyH 8 coat 20
MHHYT BakT capd xunagu. J[lap€ OKUMUHUHT Te3-
nurn 4 kMm/coat Oyica, KEeMaHUHT TypryH CyBaa-
TH TE3JTUTHHU TOTWHT.

Kaiiuk mapé oxkmmura kapmu 22,5 KM, OKHM
Ooy#inda sca 28,5 xm ropubd, OyTyH Wynra 8 coar
BakT capduagu. OKUMHUHT Te3IUru 2,5 KM/coar.
Kal#uKHUHT TYypTYH CyBJAaru T€3JIUTHHH TOTHHT.
Hapé éxacumaru KAILIOKAaH con oku3minau. Opa-
na" 5 coar 20 MEUHYT yTray, yma KAIMIJIOKIaH MO-
Topiu Kaluk xyHatunau. Motopnu kKaiuk 20
KM #yn 6ocub, conra etud onnu. Arap MOTOpPJIH
KAaWUKHUHT TE€3JIUTH CONHUHTTE3IUTruaad 12 xm/
coaT OpTUK Oyjca, COMHUHT TE3JIUTHHU TOIMHT.
CyB MKKHTa KyBypJlaH KeJraHjaa CyB Xaijam Ko30-
HU 2 coaTr 55 MuUHyTAa Tynaau. bUpuH4Yu KyByp-
HUHT €IfW3 y3W CyB Xalgam KO30HWHU WKKUH-
YHucuTa Kaparauja 2 coaT OJIAMH TYJIIHpa OJaiu.
Xap Kalicu KyBYpPHHUHI ENru3 y3u CyB Xahmai
KO30HMHM KaHua BakTAa Tynnupaau?

Wxkn wmum aifHu Oup WmHW Oupranamu® wim-
maca, 12 kyHaa TaMoM Kuianw. Arap onauH OuT-
Tacu umuiad, WIIHUHT SPMUHHU TamMOM KHUJITaH-
JlaH KEWWH YHUHI YpHHUIa MKKUHYUCH HIIJAcCa,
um 25 kynaa tTamoM Oymaau. Iy umam xap Kaii-
CH WIIYM EJIFU3 Y3U HIlJIaca, HeYa KyHJa TaMOM
Kujanu?
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6.422. KyBBaTinapu Xxap XuJl HKKUTa TPakTop 4 KyH Oup-

6.423.

6.424.

ra umnad kamoa XYKaluTrd €PUHHUHI-" KUCMH-

HU Xaiinaau. Arap OyTyH epHU OMPHHYHU TPaKTOP
HKKMHYMCHUIa KaparaHjaa 5 KyH TE€3pOK Xauaau
osica, OyTyH €pHH Xap Kalcu TpakTop &Irus y3u
HeJa KyHJaa Xaiijmail omamm?

IlopToarn wkku kema OWp BakTAa, OWPU TH -
MoJira Kapad, HKKMHYHCH IapKKa Kapad XKyHa-
I, 2 coaTnaH KeWWH yiap opacuaaru macoda
60 kM Oynou. by kemanmapmaH OMPHHUHT TE3JIH-
I'M UKKMHYMCHHUKHIAH 6 KM/coaT OpPTHK. Xap
KalilCu KEeMaHWUHT TE3JIMTMHHU TOIHHT.

Xap kKaHmaW ydracu OuUp TYFpH YH3UKIa ETMaii-
Jural 7 Ta HyKTaJaH He4dTa TYypJjd TYFpU YHU3UK
YTKa3ull MYMKHH?

Eunm: 31-pacMra xapasr.

bomu 4j mykraga Oynran 6 Ta BEKTOpra sraMus.
Bomn xonran Hykganapnaa 6yiaran BeKTopJiap Xam
6 TagaH Oymanu. Xammacu 0ynubd 7-6=42 ta Typ-
nu BekTopiap xocunl Oymamu. By Bektopmap 21
Ky}t Kapama-xkapmu BekTopiapaup. Kapama-
Kaplu BeKTopJiap XypTu OUTTAa TYFPU YU3UKIA
éranu. (bu3HWHT MHCcoaa.)

Mynnait xuaud, aliTunrad TYFpuU 4YU3UKIAP
422="1 10 nvou

A3

AG AS

31-pacm.
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6.425.

6.426.

6.427.

6.428.

6.429.

6.430.

6.431

6.432.

Tommupuk. Xap KaHmal ydracu Oup TY¥pu
YU3UKAAa CTMAWAUTaH 7 Ta HYKTa OpKaIu YTyBYU

a(n-\)
TypJid TYFpPH YU3UKIAp COHU—-— Ta TCHIJIU-

ruHu ucOoTinanr. by Tacmukaan ¢oiimamanuo,
[6.425-6.429.] macanmanapHu CYHUHT.

OyTbon Yitmam Mycobakacuga xammacu 0ymubd 55
Ta YiWH yiHanau. byHna xap 6up KoMaHaa KoJI-
raH KoMmaHjajap OusiaH ¢akat Oup MapTanaH
ViiHagu. Mycobakaja HedTa KOMaH/a KaTHamran?
MaxMmat TypHupHuAa xammacu 0ynud 231 maptus
maxmar yiHanau. Arap xap Oup maxmardd KoJj-
raH IMaxMaT4YUJIapHUHT Xap Oupu OwmnaH Qakar
Oup mapTus Iaxmar yHHaraH OYica, TypHUpIa
HeYa KHUIIW KaTHalmrax?

MakTab OutupyBuniiapu Oup-Oupiapu OmiIaH pacMm
amamtupau. Arap 870 Tta pacM anMalITUPUITAH
0yica, MakTabHM Heda YKyBYM OUTHpran?
KaBapuk xynOypuakHUHT 14 Ta AuaroHaiu MaB-
XKyZA. YHUHT TOMOHIapu HedTa?

Kangait kynOypuak qfuaroHajagapuHUHT COHH TO-
MOHJIADUHUHT COHMJaH 12 Ta opTHK Oymaau?
[Moe3n #iynga 6 mMuHyT TyXxTabd Komam Ba 20 KM
Hynna Te3NUruHU coaTura xkaaBangaruaad 10 km
omwupub, kKeunkumHU ykorau. [loesn mry iynna
KagBainra MyBo(M UK KaHAail Te3NMWK OWIIaH I0PH-
I Kepak 3au?

. Aea B ctanuusiap opacuaaru MyJIHUHT ypTacu-

na moe3n 10 muHyT TYXTab Konmu. B cranmwmsra
KednKMacIaaH OOpuIl y4yH, XallJoOBUM MOE3HUHT
nacTinaOKu Te3NMUruHU 6 KM/coaT omupau. Arap
cTaHmusaap opacmmaru Macoda 60 kM O¥nca,
MOE3JHUHT JacTIa0KNW TE3JTUTHHU TOIHHT.

[TepumeTpu 28 cm Oynrad Tyrpu TYPTOypUaAKHUHT
KYIIHU TOMOHJIApWUTa siCalraH KBajJpatiap 03-
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6.433.

6.434.

6.435.

6.436.

6.437.

6.438.

6.439.

6.440.

napuHUHT WuruHaucu 116 cm2 ra tenr. Tyrpu
TYpTOYpUYaKHUHT TOMOHJIAPUHHU TOIHHT.

I03u 120 cm2 nmaronanu sca 17 cMm O¥nraH TyFpu
TYpTOYpUYaKHUHT TOMOHJAPUHU TOIMHT.

Tyrpu Oypuakiu >40ypUaKHUHT THIOTEHY3acH
41 cM, 103u 180 cM2 KareTnmapuHHM TONMHT.
Tyrpu Oypuakiiu yaOypUaKHUHT epuMeTpu 48 cM,
1031 96 cM2 Y4OypuyakHUHT TOMOHJapUHHU TOIIHHT.
Uxxu mycOaT cOHHUHT ypTa apudmeruru 20, ypra
reomeTpuru 3ca 12. llly coHnapHU TONHHT.
Wkkn maxap opacuaaru macoda 480 km; 1ry
MacodaHu HYIOBYM MOE3AM IOK MOE3IUra Kapa-
ranna 4 coat te3 6ocaau. Arap WYIOBYH MOE3TH-
HUHT TE3JUIH § KM/coar omupHica, IOK I0e3-
JVUHUHT TE3JUTH 3ca 2KM/coaT oLmIMpHUica, mac-
CaxXup moe3au Iy MmacodaHu K moe3gura
Kaparanga 5 coar te3 yragu. Xap Kailcu uoOe3[-
HUHT TE3JIUTHUHU TOIHUHT.

Opanapunaru macopa 180 km Oynran 4 sa B
maxapliiapiaH MKKH moe3n Oup BakTiaa Oup-0u-
pura kapal® Wynra yukau. Yinap ydpamradaaH
KeluH A maxapiaH YUKKaH moe3a B maxapra 2
coatna ctub Gopanm, nkkuHYMcH dca JI maxapra
4,5 coarna etu6 Oopanu. [loesmiap Te3nuruHU
TOIHHT.

Benocuncauunap noiiracu yuyyH 6 KM y3yHIIUK-
naru macoda Oenrmmannu. Axman IllaBkatnan
yTnb KeTub, Mappara 2 MUHYT OJIIMH Kenau. Arap
Axman rteznurunu 0,1 KM/MHUHYT KaMaWTHpuUoO,
[TaBkar Teznuruam 0,1 KM/MUHYT ra omwupca,
yHna Axkman mappara lllaBkatmaH 2 MUHYT OJ-
nuH etubd kemapau. Axman Ba lllaBkaTmapHUHT
TE3JIUTUHU TOIHMHT.

HNxkku skckaBatop Oumpra umrad, OUpop XaxM-
Jaru ep MiIapuHu 3 coaty 45 munytaa Oaxapa-
mu. bup skckaBatop amoxmpaa umiad, 0y xaxM-
Jard MIIHU MKKUHYMCHTa KaparaHiaa 4 coat Tes-
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pok Oaxapaau. Illynnaii xaxxmaaru ep uuijaapu-
HU Oakapuml ydyH Xap Oup dKcKaBaTopra alo-
XyJa KaH4da BaKT Kepak Oymanu?

6.441. bup komOaitHun MaljgoHJaru OYFIOH XOCHIMHU
WKKHHYH KoMOalHUumaH 24 coaT Te3pokK ypud
OJUIIKU MYMKUH. MKkkana komMOaliH4YU OUpranukaa
UILIarasja 3ca XocuJIHu 35 coataa Hurub onummia-
nu. Xap Oup xoMmOaliHUM amoxujaa umiaad, XOCHII-
HU YpUO ONWIIM Y4yH KaHua BakKT Kcpak Oymamu?

6.442. Wkkuta MycOaT COHHUHT HUFUHAWUCH YJIapHUHT
ailmpmacuzaH 5 MapTa Karta. Arap 1y COHJIap
kBajgpatiapu aiupmacu 180 ra teHr Oyica, Oy
COHJapHU TOMMHT.

6-§. TeHrcuznukiap cuctreMacu

1. bup y3rapyBumnu panuoHan TEHTCU3JIUKIAp CHCTE-

Macu Ba MakmyacHu. bup y3rapyBumnm Oup HedTa TEHT-
CU3IMKHUHT OapyacuHu Oup maiTAa KaHOATJIAHTUpA-
JUTaH CYMMIAPUHMU TONMII MAacCallaCH MeH2CUZAUKIAD
cucmemacu TY3WII Macanacura kenaau. Macanas,
5x +2 > 3x—1,

I3A + 1> 7n-- 4 Tenrcu3JIN101aP cucremacunn eunm

YUyH Xap Kalich TEeHTCH3JIHKHH amoxuaa edunbd, cyHrpa

X >

sHa cHUcTeMara OupJamTHPCaK s HHU onammu3. by
A < -
4

TEHICU3JIMKHUHT CYMMUHH TONUII YU4yH CUMMJIAp TYIlIa-
MHUHUHT YMyYMHUH KUCMHUHH OJaMu3. SIbHU TEHTCU3IUK-
tA g

I ”'*)H 2 4

nbopar. buz Oup y3rapyBumnm OUp HeUuTa MmeHeCUZIUK-

JTap CACTEMAaCHHHU HI €YUMHU JdaH
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aap maxcmyacu OepuiaraH TEHTCU3NHUKIApIaH KaMHaa
OUTTACHHM KaHOATJIAHTHpPAJUTraH edYuMmiap TYIJIaMu

DKAHIUTHHH OUJIaMU3. MaxcMya KBaApaT KaBC «

Oounan Oenrunananu. KOKopuaaru MUCOJIHH MakxMya CH-

5x+2>3x- 1, x>-1,
dbaruna kapacak 3x+ 1>7x-4. HH oOJja-
4
MHU3. by MaxXMyaHMHT CYUMHUHH  TOMHII

— gL 1--00| eunmnap TynaaMuHU OMpIIALITH-

pum 3apyp Oymanu, apHU: [~00")u v-"00- G00’00).
Mamkaap

6.443. TeHrcusnukiap CUCTEMAaCUHU E€UUHT.
rex+3)2x+ Hx-1) <O,
a) {(x+3)x+DA- 2x)(x - 3)>0;

x1+12x+35)(2x + (3 - x) > 0,

) (x2- 2x- 8)(2x-1) > 0;
x+3 (x +2)(x3-3x +98)
¥.x <2- ' -
x3< 16x, 1-x

8) ) > 0.
4 >x2; x2+2x-8
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2. Nkku y3rapyBUMJIM TEHICH3IUKIAp. Xap KaHaau
y=JIx) Tyrpu YW3UK yHAA €TraH HYKTallapHUHT TYIIa-
MHHU —IIy YU3UKHH, y>JIX) TEHTEH3IUK KOOpJUHATa
TEeKHCIUTUHHUHT YM3UKAaH I0KOpHUIa )KOWNamran, y<J{x)
TEHTCHU3JIHUK 3Ca YU3WKJAH IMacTAa JKOWUIAITaH KUCMHU-
Hu udomanmaiigu. Arap Oy Kucmiapra YH3UKHHUHT Y3U
xaM Kymwuica, yaHu y<Jfx) cku y>JIx) TEHTCH3IHKIAP
udponanainuran O6ymamu. Axcunua, J{x)<a cku J{x)>a
TEHTCH3JIUKHUHT €YMMHHHU TEKHCIHUKHUHT ylapra Moc
Kucmiapu coxanap Oepamm. Iy xabm A")<g(X) TeHT-
CU3JIIUTUHUHT €YUMHUHHU TEKUCIUKHUHT JIX) YU3UKIaH

IOKOpH Ba g(X) YM3MKJIaH macTaa €TraH KuUcMJIapu Ke-
cummacu Oepanu:

Y~ fix),
V5 gix).

Kynunua cucremanu

a <x < b

/(%) <y < g (h
CKH

c <y < d,

I(y) <z < giy) 2)

KYypUHHIIAA €3UII KyJail.

TCHICU3JINKJIAp CHUCTCMaA-

cu Ounan Oepuwiran coxanu (1) KYypuHHIIra KelTHpa-
MU3.
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Euwnm. Ongu y=x+2 Tyrpu 4M3HUK Ba y=x* Hapa-

OOJNIAaHMHT KCCHIIMIN HYKTaJlapWHHU TOMaMu3. BbyHWHT
{y=x+2,

YUy jy _ x2 TEHIrJaManap CHCTEMAacHHHU €4YaMu3.

Yuaunr eunmu (-1;1),(2;4). Wsznanaérran coxanu (1)

-1<an<2,

CHUCTEMAa KYpHHHUIINA C3aMHU3:
yp A m<y<y+2.

2-wMucoa Paguycu /?7=4, mapkasu A(-\\ 2) Hykra
OynraH aitylaHa WIKW KHCMHUHHU (1) TEHTCU3IHUKIIAp CHC-
TeMacu KypuHHIIHIAa udoaanaHT.

Eunm. Aiinana tenrnamacu: (x+1)2+(y-2)2=16. byn-
JlaH HACTKHU Ba IOKOPHU SPUM ailaHaJlapHUHT TEHTJIaMma-
JapuHU TOTAMU3:

y=2 - VI16-(x+1)2, y=2+yjl6—@*+ 1)2. Aprymenr

=-1-4=-5 nman />=-1+4=3 raua y3rapaau. M3nanaérran
-5 <x <3,

CHUCTEMA. AaH
2-V16-(x+1)2<y<2 +VI6+(x+1)2

ubopar.

3-Mwucon 32-pacMaa TacBHpIaHTaH mapabona Ba
TYIPY YM3UKHUHT KCCUIIYBUIAH XOCHJI OYyJaguran €nuK
makJIHA U(ooaIoBUYN TEHTIaAMa-

Jap CUCTEMAacCHHH Ty3aMU3.
Egum. Ilapa6omna (0;0), (2;0),
(1;10) mykTamap ycTugaH yTaiu.
Yuaunr y=Ax2+fix+ Crenrnamacu-
HU Ty3um yuyH y4,5,Cnapametp-
JapHHU TOMaM#u3. BYHWHT yuyH y4
HOMAaBJIyMJIN Y4 TCHIJIaMa CHCTe-
MacHUHU Ty3amMu3 Ba yHnaH A, B, C

32-pacm. JapHU aHUKJIaWuMMH3.
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(0; 0) mykra Oyiinua: 0=JI-02+/?7-0+C, Oynman C=0,

(2; 0) mykra Oyiimua: 0=JI «22+7Z?-2+C, OyHaaH
2J1+51=0,

(1; 10) mykra Oy#mua: 10=>4- 12+S 1+ C, Oynzman
/1+5=10.

KelinHaru ukku TeHrnamanap cucremacugan 4=-\0,
5=20 aHuUKIaHaIH.

[Tapabonanunr teHrnamacu: y=-10x2 + 20x. Tyrpu
gyn3uk (0;5),(1;0) mykranapgan yragu.Tenriaamacu: y=-
4x+5. KecumryBnan xocusl OyiayBYM €NUK IIakia Hapabo-
nmanaH macTaa, TYFpU YU3UKAAH FOKOPHUIA KOWJAIITaH.

Illynra xypa

Mamkaap

6.444. TeHrcu3IWKIaAp cuUcTeMaldapu OWiaH OepHITaH
COXajJapHU YM3UHT:

6.445. Tenrcuznukiap OunaH udonananr:

a) yamapu 0(0; 0), /1(2;0), 5(2;2),C(0;1) nykra-
nap O6ynaran TYpTOypyakHu;

6) ywmapu /1(1;3), 5(2;6), C(10;6) mykramap
O0ynraH yuOypuyakHH;

B) Mapkasu JI/(1;1) ma Ba E€WMHUHT yunapu
JI(n/5;2) Ba 5(- V5;20) mykranapaa 6ynran AOB
JOUpaBUi CEKTOPHU;
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6.446.

6.447.

6.448.

r) AOB mapabona éiim Ba A{-\| 8) Ba B(l: )
HYKTaJIapHU TYTaliTUPYBYM BaTap OuJaH dYera-
pananran AOB mapaboiia cerMeHTUHHU, OyHIA
0(0;0).

D coxa TEHICH3AHMK OuaaH KM TEHICH3JIUKJIAp
cuctemacu Oounan Oepunrad. YHu (1) kypuHUTI-
JlaT TEHTCU3JHMKIAap CUCTeMacu OwjiaH OCpHUHT:

a)x> 0,>< 0, x-4 >y, SbHH
X-4>y;

0) 4x2+¥Y<o;
B) X2+ y2< 4x;
)y >2x,x > ly <4

D coxa (1) xypuHHUIIJard TEHTCU3IHUKIAP CHCTE-
Macu OwmmaH Oepunrad. YHH (2) KYpHUHUIIZArd
TEHTCH3JIUKJIAp CHCTeMacura KeJITHPHHT:

Oo<x<1],
B) [-V5-X2<y<5-x.

TCHFCI/I3HI/IKHap CUCTCMACUHUHT CUUMIIAp TS"HJIa—
MHWHH KOOpAMHATA TCKHUCIWUTIWJAAa TACBUPJAHT,
XO0CHJI KMJIMHTaH IIaKJIHWHT HO3WHH TOIIHUHT:



33-pacwm.

6.449. a) uxkxu Tyrpu un3uk Ba (Jy yxku; 0) mapaboisa Ba
TYFpU YM3UK OMIIaH yerapajaHTaH IIaKJIHH TEHT-
cu3nukiap Owmnan mdomamanr (33-a,b pacm):

6.450. Tenrcusznauknap Ounan udonamaHraH COXaHH
TONUHT Ba KOOPAWHATA TCKUCIUTUa TACBUPJIAHT:

a)(x2-2.v)(x2+>2-15)>0;

6) (x2 y+1)(-x2->H-3)<0.

7-§. UppauuoHaa TeHrjamajap
Ba TEHTCH3JIUKJIAP

1. WUppanuonan tenrnamanap. Arap A(x)=B(x) TeHr-
namanarullx) éxu B{x) udonanapnan xeu 6ynmaca 6upu
uppanuoHan 0yica, YHra uppayuonan meneiama Aeiu-
naad. YJapHU €4YWIIja TEHT Kyd4Jd alMallTHPHIIIap-
naH (doiganaHuIagd.

Teopema. Aeap n conu mycoam éa mox oyica, y
xonoa A(x)=B(x) ea A"(x)=Bnx) menenamanap mene
Kyunu oOynaou. Aeap n couu mycbam ea sicy¢pm oOyica,

A n(x)—B n(x) menenamanune unousu A(x)=B(x) ea A(x)=
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--B(x) meneramanapoan xeu oyamaca oupunu KaHoam-
AAUMUPaou.

M co6orT. a connm A(x)=B(x) TeHTIIaMaHUHT WIIU3H,
apHU A(a)=B(a) 6Yyncun. Y xonga An(a)=B"(a), spHU a
coHH Anx)=Bnx) TeHTIaMaHUHT XaM WJIAW3H. AKCHH-
4ya, a coHU A"(x)=Bnx) HUHT Unau3u, apHu An(a)=Bna)
oynca, Tok n napnaa A(a)=B{a) 6Ynanu, spHU A{x)=B(x)

An(x)=Bnx). Xypt n napna Anfa)=Bn{a) TeHTNUK
A{a)=B(a) 6ynranna €xu A(a)=-B(a) na YpuHIN Ba IIyH-
ra xypa a couu A(x)=B(x) Ba A(x)=-B(x) Tenrmamanap-
JIaH xe4 OynamMaca OMPUHHHT UAOU3H OYynmanu.

bymapra xaparanma A(x)=B(x) uppannoHal TECHTIa-
MaHWHT HWKKaja KUCMHU Xy(PT gapaxara KyTapuiarasia
yem unouznap, ApbHU A(x)=-B(x) TEeHTIIaMaHUHT W3-
nmapu maiimo Oynumu MyMmkuH. XKydTt napaxkara kyrap-
raHja 4eT WIJU3JAPHUHT Maigo OYIWIIH MaBXYIIHUK
COXAaCHUHHHT y3rapumuaad xaM OYIUIIN MyYMKHAH. Y TapHH
AHUK"alll YyYyH TONHJITAH WJIIHU3JIapPHU OCpUIraH TECHT-
Jamara KyiuO TCKIMUPUII, NYHUHTACK, TEHT KYYJIUIIHK
mapTiiapura puos KUJIMHTAHJIUTHHU TEKIIUPUII KEepak.
Uynonuu, A(x), B(x) udonanap pamumonan udona Ba
2MA(x) >0, A:EN Oynranaa Kyiumaru MyHocadaT ypHuH-
nu Oymamu:

l-mucon Ux2+k +1=x -2 TeHrnamMaHu €4YHHT.

Eyum. TcHrinama yI]_I6y cucTteéMara TCHI KYy4JIu:

g2+ k +1=(*-2)\
1- 2> 0.
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x2+3x+1=(x-2)2 Tcarnama siroHa x=5// wunausra ora.
Jlekun y x-2 > 0 TEHICHU3JIUTMHHU KaHOATJIAHTHpPMaM-
nu.TeHrnmama eyumra 3ra smac.

2-Mucoxu/-3x" +3x- 2 =n/-2x - 10 TeHraama-

HU CYMHT.
Eunm. Tenrnmama ymoOy cucrtemara TEHI Ky4JH:

-3x2+3x-2=-2x-10, -2x-10 > 0.
2
-3x2+3x-2=-2x-10 TeHrnaMaHUHT Wigu3napu -1 Ba 2- .

Jlekun Oy xuiimatnapnaa -2x-10 > 0 TcHrcusnuru Oaxa-
punmaiinu. Jlcmak, OepuiaraH TeHIJIaMa HJIAM3Ta dra
sMac.

3-Mmucomx2-3x-11+Vx2- 3x- 9 TEeHIJIaMa-

HU CYUHT.
Ednm. y=Vx2- 3x- 9 anmamTupuim TeHIIaMaHU

y22+y=0 xypuUHUIITa KeITUpaAu. YHHUHT HIJU3IAPU
y =-2, y2=\ coHnapu OYJraHW y4yH, 3CKH y3rapyBuHra
KaWTHII HaTH)XXacHJa eyuMra »d3ra Oyiamaras

Vx2-3x-9 =-2 tenrnamara xamja x,=-2 Ba X2=5 wui-

nusnapra sra Oynran Vx2-3x-9 = 1 Tedrnamara sra

o0ynamus. Jcmak, Oepuwiran TeHriama x,=-2 Ba X2=5
UIM3NIapra ora.

4-mMucoia n/x2—8x+ 16+ u/x2- 4x+4 = 2 TeHr-
JJaMaHU E€YHHT.

Egmm. Vx2-8x+16=|x-4 1 Ba Vx2- 4x+4 =
=|x —2 1 6ynranm yuyH Oepuiarad TeHTJIama [X-4|+|x-2|=2

KypHHHINTa Kedaau. Moayn KaTHamran Oy TeHTiiama Oap-
ya XE [2; 4 ] napnaruna Tyfpu TEHIIUKKa afnanaau.
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Mamkaap

TeHrnamanapHu MaHTUKHUH MyJoxaszanap OpHU-
THO €YUHT:

6.451. ylx+2 +yl2x-[=-3-
6.4524+727-3 =1.

6.453. 6-Vx+V2 =7-

6.454. 10 +"x-T3 =3-
6.455. 7733+72" =5-
6.456.7. V-4 +V4-x = 1m
6.457.-Jx-4 + "4 -x =-1 m
6.458. Jx+4 +-J-x-5 =0m

TeHrnamManapHu aHUKIAHUII COXACHUHU TOIMHII
OWIaH €YUHT:

6459. x+7xH+2 =7"::T-
6.460. J-x? +x+6 =2x-1-
6.461. 7 j2-3x-2 =x-1.

6.462. 7.x2- 4x+3=T3x-6-x2.
6.463. 72X2- 7x+3 =73x-2- x2.
6.464. 7T::3-672T V =8.

6.465. (x2- 1)72x-1=0

6.466. (x2- 4)7x+T=0m

6.467. (9-x2)n/2-x= O

6.468. (16-x2)73~ = O
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6.469.
6.471.
6.473.

6.475.

6.477.

6.479.

6.480.
6.481.
6.482.

6.483.

6.484.
6.48S.

6.486.

6.487.

Tenrnamamapuu 2Y/T(x) = g(.v) TeHriama Owu-

J/CA) = (g (X)) 2my
nanl >Q CUCTEMAHHUHT TEHT Ky4JH-

nurugad poiigananud e4WHT:

V12- * =x. 6.470.Jj - x =x~1¢
X-VI7+\=35. 6.472.21+V2.X-7 Sjc.
1- VI + S5x=x. 6.474.2 Vx+5 =x+2.
4V .X+ 6 = AH-1. 6.476. + x2 =x-2.
V37-X2 +5=x 6.478. y/6-Ax-x2 =x+4.
Jl+Ax-x2 =x~16.
TeHrnamanapHu SHTH Y3rapyBUd KUPUTHO SUUHT:
X2 -4x+6=V2x2-8x+12.
2x2+3x-5 Vx2 + 3x+ 9 +3=0-
x4y +2x+i=[2-2x.
2n5+m/2.x2-4x+12=4x+8.
15x4-2V A +5t+1 =2,
3/7+23/7=3.
3/7-3/7-6=0.
ML= SN )

6 I - 7rallT-n/10-2.x=2.
4 0 - 21:
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6.492.

6-493.

6.494.

6-495.
6-496.
6-497.
6.498.
6-499.
6.500.
6.501.

6.502.
6.503.
6-504.

6-505.

6.506.
6 507.

TeHrnamanapHu Japaxara KyTapulll YCYJIH
JIaH €4YMHT:
Jx+1=8-"3*+ 1.

Vx+-/x+T +alx-nlx+1\=4-
VA+1+V.A-2x+3=3-
vlJ +x-5 +-Ixl1+Zx-4=5-
V 4~ +V5°4T=VT5"+4-
V A +VA+3=V2/r+7-
YVx+34-Y"3=1-

AN +VAT6=V "~ 8-
Vx+3 +>[ct6=>/2x+11 =
Vx+T + V3x+T=Vx:: T'
Vi+~ +VI-VA=2-
\jS5x+1-\15x-12 =1-
V9-Vx+T + 7+ VI+T=4.
124 +nfx' V5+Vx =1
Vx2-2x- V2Q-7jc+6 =0-
Vx+34-~23 =]

ou-



TenrnamanapHu “kKymmacura Kynautupum’” ycy-
i OWJIaH CYMHT:

6-508- 13.x2 + 5x+ 8'n/3x2+ S5x+ 1=1-

6-509- n/3”-rx+u +n/3”-rx+B"-

6.510. V779-V r=2.

6.511. N 5-x +y/J x=6-
TeHrnamanapHu €4YHHI:

0-512- Vx2+3x-3=2x-3-

6-513- VO9xJ +2x-3 =3x-2-

6.514. (x+2)(x-5)+ 3,/x(x+3) =0.

6-515. -Jx+2-Jx-l~n]x-2\1x-1 =2-

6.516. Vx-3-2-yi*4+ Vx-4V "4 =1-

6.517. V5x+7'VX+3=173X+ 1+

6.518. Vx+4+ 2n/x+1=1/x+ 20

6-519.3/"7 +Vx--1=>/5x-

6.520. 3/x-2 +VxT3=V2x+I1-

6-521. yiTT-Vx"T =Vx2-i =

6-522. 7x+T =a- 6.523. Vx+3 =-Ja-xnm

6-524" 11l  +2lll =YV 6-525. V7--x- Vx"3 =am
6-526. V2 T-x+a=0- 6.527. =
2. Hppauuonan TeHrcu3aMKJaap. a éa b coHlapu HO-

Mmanbuil OynrammarnHa fl<Z> nan Kenaub 4yuKamgu
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(Ba akcunYa a,<I[™> a<b). Ulynra xypa A(x), B(x) uppa-
nuoHal1 upOoJanu TCHICU3IUKIAPDHUA €4YUIINa yJIapHUHT
uuiopajapu 3bTHOOPTa ONMHUIIU KCpak. YMyMaH,

A(x) > O,
2814(x) <B(x) < B(x) >Q
A(x)<BlIk(x)

(h

oymagun. Cucremangaru OMPUHYH TEHTCHU3IUK HIJIA3 OC-
TUJArd HUPOJaHUHT HOMaHQUUITUTHHYA, UKKUHIYUCUHUHT
MycOaTauruHu udomanaian, yaunauucu a1 > 0, &> 0 na
a<b Ba aXk < b2Z*renrcuznukiap Oup BakTAa Oa)xKapuiu-
MIAAAH KeJIUO YUKaIu.

BJA{x) > B{x) tcurcusznuru 5(x)>0, A{x)>B2x)

oynranga €xu A(x) > 0, B(x) < 0 6ynranga YpuHiIu.
[lynra xypa

3

TEHTCU3JIUKJIAap CUCTEMaJapHHU E€YHUIl Ba YJIapHUHT
€YUMJIAPUHU OUPIAIITUPHUII KEpak.

l-Mmumcon vx2+6m- 16>x -1 TeHrCU3NUKHHA

€UMHT.
Egvum. bepunran TeHrcusnuknan ymolOy TEHTCH3-
JTUKJIAp CHCTEeMallapu XOCHUJ OYmanu:

a1-1>0Q x2+6x- 16> Q,
{§2+6x- 16>x2-2x+ 1 Ba 1x- 1<0.
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Bupunun cuctremanusr eunmu! 2 -;+“ 1 rynmamnuasx,

HKKHHYHY CHCTCMAHHUKH (-o0; -8) TS”HJ'IaM,I[aH I/I60paT.

XKaB 0o0. (-00 ; -8 Jul|2-;+00]

Arap uppanuonan TeHrcusnuk VA (x) + *B(x) < C(*)(4)

kypunumpaa Oepunran Oymnca, A(x) > 0, B(x) > O
Bay/El(x) <C (x) (éxu "4 (x) < C(m:)) maprnap G6axa-

punragga Oepuiradn TeHrcusnuk A(x)<(C(x)-y!B(x))2
(€xkm B(x)<(C(™) - a/A(x)) ) TCHTCH3JIMKKa TCHT KYy4JId

0yn1ub, roKOpHUIa Kapairad TypjapAaH Oupura Kejamw.
2-MucoOI y/x-j+tVx+4 <5 TEHrCU3TUKHU

CUHUHT.
Egwnm.
x-1>0 x>,
n+4>0, x > -4,
Ty 1<5 x <26, 1<m <5

x<5
x+4<{5--Jx-1lj

Eaum. 1 < x <5.

TeHrcu3MUKIapHH MaHTUKHUA MyJioxasanap IOpUTHO
€UYUHT:

6.528. > -5- 6.529. V77T >-1



6.532.
6.533.
6 534.

6.535.
6.536.
6.537.

6.538.
6.539.
6.540.
6-541-
6.542.
6-543-
6.544.

6.545.

b

6.547.

6.548.

yx2- 6X+9 >0
Mx-2l+x2+4 <O
Jx2-2x+3>-0,3-
V7>0-

Vx-4 +V3-X>0
Vx-4 +V3+x<0-
V2rIx+2>0-
AN+ A +] >0-
VA +x+1 >0-
hx-6-x1>0-
7x-1-X2>0m
Vsh-is-*2>0-
(x-1)VA-x-2 >0-

B-x)a/a2+.x-2%0-

"U U E E .o .

10-x
n/x2-x -2 x2
A% > 0. 6.549. [,
x2 +2X-3 VX
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TeHFCI/I3J'II/IKJ'IapHI/I CUUHT!

6.550. VxT? <x.

6.551. Vx2+4nm+4 <m+6.
6.552. n/2n2 - 31:-5 <x- 1
6.553. Vx+ 78 < x+ 6.
6.554. M(x+ 2)(x-5) <8-x.
6.555. 1-V13+3X2 >2x.

6.556. Vx2+x - 12 <x.
6.557. n/2x+4 > x+ 3.

6.558. n/x2+x-2 >x.
6.559. J1/9-24X+16X2 >8-
6.560. n/("4)(x+ 3) > 6-Xx.
6.561. n/x2- 5x-24 >x+2.
6.562. m/x2- 4x >x-4.
6.563. n/x2-x - 6 <x+5.
6.564. n/x2- 5x+ 6 <x+ I.

6.565. m/x2- 7x+ 12> 1-x.

6.566. 3n/x-n/x+ 3> 1.

6.567. n/x+ 3+n/x+2-n/2x+ 4 >0.
6.568. n/x-6-1/10 -x> 1

6.569. n/xT3- 0/x-"T>n/2x- 1.
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6.570.
6.571.

6.572.

6.573.
6.574.

6.575.

6.576.

6.577.

6.579.

6.580.

6.581.

6.582.

6.583.

6.584.

6.585.

W3*2+ 5%+ 7 -n/3x2+5x+ 2 > 1.
a/Frr<rss,

VSx:- 1< VW6 e
V1-x2+1<V3-.x2.

y/x+ 3 <-Jx+ |+ "Jx—2.

Ax +2a/x"F +Vx-~2VxAT> )

Vx2-x - 12 <] - x.

J.§-Sx+te <2x-3. 6.578.

Jx+Tx-Jx-Jx >1," v+~

x?-5x+6+ 1 >2.
Vx2-5x+ 6

1 +J3x+2>2.
V3x-2 *

Vx2-x- 2+ >1.

ng-l -2

V3- 4x+ 1 - <2.
v

-4x

Vx2+4x+ 4 <x+ 6.

V16x2-24x+9 <V4x2+ 12x+9
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6.586. Vx2+2x+ 1+Vx2- 6x+9 <8.

6.587. n/*4+ 2N + 1+ n/4x4-4 " +1<2x-1.

6.588. Vx- 3< — o 6.589. 5/x >x+ 6.
Vx-2
6.590. -£z1>4+" ~ 1 6.591. 1 : 1
Vx+1 2 n2-x x -1
6.592. % > L . 6.593. A" 3n2+4 > 4.
ViI+X 2-X 2|
6.594. tiVxTT < 1. 6.595. Va+x+Va-x>a.
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VII 600
O YHKIOHNUAJTAP

1-§. Connu ¢yHKumsaap

1. OyHKIUS Ba apryMeHT. AManucTaa BakT, TEMHe-
patypa, 6ocuM, Kyd, TE€3JHK, 1033, X&KM Ba X0Ka30 MUK-
nopiap (KaTTalukiap) OWJIaH HWIN KYypHINTa, yiap opa-
cunard OOFJIIAHWIIJIAPHUHT XYCYCHATIAPUHU ypPTaHUII-
ra Tybpu Kenmaau. byHra kymnab MucoiutapHu ¢GU3HKa,
reomeTpusi, Ononorus Ba 6omka ¢gannap Oepagu. XKucm
yrran .SmMacodaHuHT / BaKTTa, aiinana C y3yHIUTHHUHT
R pagmycra OOFIWK paBHIJa y3rapuliud OyHra oAUl
MHU COJL.

Arapx y3rapyB4d MHUKAODP A'COHJIH TymiaaMaaH KaOyn
KWJa oJaJuraH Xap Oup Kuiimarra Oupop/kouna Oyiiu-
ya y y3rapyBuyd MUKJIOPHUHT Y COHJM TymiaamMaaru aHUK
Oup KMHMaTH MOC Kcica, y ¥3rapyB4H X y3rapyBUMHHHT
COHNU pyHKYusAcu NcO atamany. y ¥y3rapyBUMHUHTX y3ra-
pyBUHTra OOFIHK IKAHJIUTHHU TAbKUAMJIANI MaKcaaua YHH
aprcusyzeapyeuu €ku QyHKIMS, X Yy3rapyBUHHU dCa IPK-
au y3eapysuu €KU apryMeHT ACO aTaMu3. y y3rapyBud X
Y3rapyBUMHHUHT PYHKIUSACH IKAHIUTUY=/(X) KYpHHUII I
OcniniaHand.

ApryMeHT X HUHT X TyuinamnaaH KaOyn Kuila ojaau-
rag Oapya KuiMartimap tyunamu / GYHKIHUSHUHT anUK-
nanuw coxacu nciiunanu Ba D{f) opkamu OeiaruiaHagu.
(/(x)|xeZ)(/)} Tynnam / QYHKIHSAHUHT Kutimamiap coxa-
cu (mynaamu) nc6 aramanu Ba FE(J) opkanu OenruiaHa-
M.

Uxtuépuit xeZ)(/) xuitmatma ¢ynkuus ¢akat y=b
(Y¥3rapmac mxxdop — constanta), bER xuiimartra jsra
Oynca, yara “tynmnaMmma Oepunrad doumuil (hyHKYUsLLC UL -
naau. MacanaH, koopauHatanap cucremacuga Ox YKka
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napauies TYFpH YU3UKHU HponanoByu y=3 QyHKOHS
D(J)={x| -=»<x<+o00} Ja JOUMHUUIUD.
1-Mucon Arap y=x2dyakuus R tyunampa Oe-
punran O¥ynca, y xonga D{/)=R Ba £(/)=/?7tU{0} 6ynanu.
2-Muc o >=x2bpyuknus Z)(/)=[-3;4) ma 6epui-
rad OyncuH. By pyHKnusHUHT KuliMatnap coxacu E(/)=
=10; 16J marm wubopar.

Mamkuaap

(DyHKLII/IﬂHapHI/IHF AHUKJAaHUII COXaJlapuHU TO-
HHUHT:

Ayl
T8I gy 1
Y
711, f(x)=s +tx+\ 7.12. f(x)= x-2
x2+x+ 1
7.13. f(x)=x+x14—" 7.14. /(.v) =.V+x- 3.

715. /W =x4 +-4 -.
Y Y2- 1’
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717, f(x) = x+x""' +x'2¢

718. f{x) =x' +x.

7.19. /X) x-2+(V-3x)2*

7'20-7A=773
721. y=V3-5T.

+X
7.22. [(X>=#3- 2(7-5X) *

7.23. >%=V2(3x-1)-7X+2 .

3+4x
7-24*% = V3-2x-4(1-5x) '

725y =)-j2(2-3x)-
726"~ V(3x-)V2-3x+2 '

7Az7-y=J(x-j3hf3-2x+\’

7.28. y =yl60x-25x1-36-

1
7029, & -VI1I2x+64 +49x2 *

7.30. y=yl5x* +6x+\| +-" -5,



7.31. V=Mu3x+4-

732. y="4 -~ nm
7.33. >;=w/|n|(m:-1).
734, y="x-2)yl'x-
7.35. 7~ xX)nlx-2 m

- j-x2+6x-8
7.36. y= 3578 °

~— ——— A -
737, Vel Tomo +5x-14

7138 s LVI7-15x-27
o x+3

7139' ~

[-4X2+4x+3
740" V~u2™-7x+3m

7.41. y=n/12ar-4x3-9 x -w/2-|n1.
X2+4x-21 *
7.43. =V5-V4X2- 20m:+ 25 - VW(2A:- 10) »

O yHKIUSIAPDHUHT KUHMATIAp COXaJlapUHU TOIMHI:

7.44. y=1. 7.45. y=x. 7.46. y"x2 7.47. y=-x2
7.48. y=x2+2. 7.49. y=3-4x2 7.50. y=3x-x2
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7.51. y=3x26x+). 7.52.

7.53. y=x)1("z 7540, . 22*

755, Y1 7.56. y=V.X-2+3.
757 y=|x-4]-2. 7.58. A=5-V2.x+1.
7.59. y=3-]2.x+ 3| 7.60. = Vx2+4
7.61. y= 4 - IylxI+9 7.62. y=V3x2- 6.x+

7.63. y=Vsx-2x2- 7 7.64. 1 vAT';i*

3
7.65. 2v2-8x+9 *

7.66. >=1.V9_-V2.r +6V2.v+9 *

7.67. A=3_V16-V 4x2-4n/3,x+3*

x3+8 _(xU8Xx-4)
768 . 7.69.

7.71. Kyiimga kypcaTmiran KaTTAJHKJIAPHUHT Kaiicu
OUpM MKKHHYUCUIA, Kalicu X0/11a MKKHHYHCH
OupuHyucura QyHKUHOHAJ OOFIAMK OYaummmu
MYMKHH:

a) maxragaru KyMHDP JABACHHHMHI Y3YHJHUIH Ba
MCXHAT YHYMJAOPJINIH;

0) XaBOHMHI HCCUKIUTU Ba YHAA TOBYIIHHUHT rap-
KaJ MUl Te3JIUIH;

B) ailJlaHA Y3YHJIMTH Ba Paguycu;

r) KJIAJpPaTHHMHI IHATOHAJU Ba 103 u?



7.72.

7.73.

7.74.

MerTanan CTEepXKCH KU3JUPHUITAHAa YHUHT YYy3H-
JUIU KaHIal KaTTaldukiaapra GyHKIIHOHAI OOK-
nuk Oynanu?

I'eomeTpuss Ha Gu3uKa KypclapuaaH CH3ra Ta-
HUII UKKW Ba y4 Y3rapyBuuiu QyHKIUsIIApTa MHU-
coJutap KeJITHPHUHT.

Kyituna xypcarunran (1), (2), (3), (4) myHoca-
Oatnmap ¢yHKIHOHAN OoFMaHWIIMU? Yapaa KaH-
nait y3rapyBdud MUKAOpJap KaTHamMokmna? Kau-
cUJlapyu apryMeHT BazudacuHu Oaxkapann? AHHUK-
JaHUII Ba KUWMaTjiap cOXalapuHU TOHHUHT:

a) HploTOH MKKMHYM KOHYHHHHHT udomacu

F=ma, (1)

Oynmma t —xwmcMra tascup dTacTraH Kyd, m —
KHUCM Maccacu, a — KHUCM OJITaH Xapakar ict-
JMaHWUIIH;

V-V
0) (2

oyama K) Ba K—HWCMHUHT OOIIJTaHTHY Ba
Z BaxkTOaH KCHHUHTHU TE3JIUTH,;

B) (3)

by mynoca6ar (I) Ba (2) myHocabaTimapaan KaH-
naff XOCWJI KUJIWHTAaH?
r) (3) myHocabar Oyiinua

Ft=mV—mVo0 4)

xocusl KunwHTraH. (3) Ba (4) MmyHocabaTiap icii

kyunumu? byHma Fz—xyu ummnynscu (3ap0a).
KUCM HMHYJIBCUHHUHT (XapakaT MHK-

JOPUHHHT) Y3rapuIly;

n) arap w=10() r, y=15 cm/cck2 V=2 cm/cck,

/=10 cexk Oynca, /'(nuna), ¥, ¥/, mV-mVunap-

HUHT KUHMAaTHHH TOIMHT.
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b)

34-pacm.

7.75.J1")=3-x21 dyukuusauury (3),]10),]1-4),JIc-1)
KUHMaTIapuHU TONHHT.

7.76. Pammycu R Ta TeHr OynraH goupara: a) HYKH,
0) TamK¥ YHU3WITAH TYFPpH TYPTOYpPUAKHUHT TO-
MOHJapugan Oupu x ra TeHr (34-a,A-pacm).
Tyrpu TypTOYypUaK FO3WHH X Ta OOFIUK G YHKIHUA
cuparuga udponananr. by yHKUUSIHUHT aHUK-
JaHUII Ba KMHMAaTiap COXajlapHHU TOIMHT.

7.77. Tyrpu Oypyakiau y4Oypuak THIIOTCHY3acHra Ty-
LWUpHUIATaH OalaHIJIMUK / ra TEHT. Y HUHT 103U Ba
NepUMETPUHU KaTeTiapuiaH OMPUHUHT X Y3yH-
aurn pyHKOHsicH cudatuna udomanaHr.

7.78. V n uaumparu p % au dpUTMaJiaH X J OJIUHUO,
ypHuraxa cyB kymunrad. [y um sHa yu maprta
TakpopiaHrad. Harwxanma xocun Oynaguran
9pUTMa KOHLUEHTPAUMICHUHHU X HUHT QYHKIHSA-
cu cudaruga udogananr.

2. @OynknusHa 0yaakaapra axkparnd Oepuim. AHUK-
JMIaHWII COXACHHUHT TypJIH KACMIIapHUAa TYypiIu XAl KOuaa
Oounan Oepwiral QYHKIUHSHU Oyraxiapea axcpamub Oe-
punean @ynkyus (€km oOyraxau bepunean ynkyus) ned
ataliMu3.

1- M ucon Xucm xapakatHu 6omiinad, macTiadbku
X BAaKT TaBOMHJA TEKHUC Te3JIaHyBYaH (a, Te3NMaHHUII OH-
JlaH), CYHT /2BaKT NaBOMHJA TCKUC CCKUHIaHyBYaH (-a2
Te3JMaHUII OWIaH) XapakaT KWJiIraH. YHHUHT V Xapakar
TE3NUTHHU / HUHT QyHKOusicu cudaruaa udomanaimus.
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E gy m. 1) X)KucMHUHT XxapakaT OOIIMIATrd TE3JIUTHU
y0=0, >kHCM /, BAKT JaBOMHIA TCKHUC Te3JaHyBUYaH Xapa-
Kat Kmwirad: v=vQraft=ax, 0 </</,; 2)/, BaKT MOMECH-
TUJArH TE3JIUTH V= ax{\ KeMUHTHu /2 BaKI JTaBOMUJIA TEC-
KHC CEeKHMHJaHyBYaH XapakaT KWUAraH: v=vxaZ=axxa2.
/, < /< I ynnait xkunuo,

lax, 0<t<tx,
V:

laih ~a2> 11— h-

2- Mu c on. KoopnuHaranap rekucnuruga/(x) ¢pyHk-
must ABCD CHUHHWK YW3UK KYPHUHUIIWAA TacBUPIIAaHTaH
(35-pacm). YHuHT Tyrynnapu A{xvyy, B(x2y2, C(x3y3),
D(x4y4) nyxranapna €ranu. O yHKOUSHUHT U(OJACUHU
€3MHT.

E 4 m. kku HyKTa ycTUIAaH YTYBUM TYFPU YHU3HUK
TeHTaamMacuaan Qoigananamus. 4B OVFuH ydyH:

V-¥n  x-Xi

Konran O0yFuHTapHUHT TEHTJIaMajlapu XaM Iy Kabu
aHukia"Hagu. Hatwxkana ¢ynkunus udopmacu Kyhuparu
KYpUHHIITA 3Ta Oynanu:

35-pacm.
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(X_Xa), X <x < X2,

Xa T (x-x2),x2<X<x3
3_

(x-x3),x3<x <x4
"4~ x3

3-wmucon Kyiuga Mupzo YayrOekHuar 60 iu
CaHOK cHCTeMacuaa €3uJiran )KaJaBalny-n-Kaiiouman (cu-
HycJIap )KaJaBaluaaH) Oup mapda KCITUPHUATAH (OJITMHII-
JTU paKaMIapHUHT OCTH YH3HUJITaH):

/ X y=sinx. Ay=y:t-y,
1 942 0,1116 5142 22 0,01155 55
2 43' 1,117 551K12 0,01155 44
3 44' 0,10 5 57 341

By ¢yukumusa rpaduru ukku OYFUHIM CHHHK YH3HK,
TYTyHIapu (X.;y) HyKTajapiaa xoinamrad. QyHKOus
nponacuHu Ty3zamu3 (xucobOmammapau DXMpga Oaxa-
pamu3). lly makcangna 2-mucon (1) bopmynacuaan ¢oii-
nanaHamu3. OJNIUH OJTMUILIN KacpjapHH OM3Ta TaHHUII
VHIM Kacpiapra ainaHTupaMu3. ByHUHT ydyH COHHUHT
xap Kaiicu A:-xoHama TypraH pakamu 60 *ra kymanTupu-
Jaau Ba TONWJITAaH HaTWxanap Kymwunaau. Macanan, 0,111

0-60°+ 10 «60'1+ 7-60'2+ 55 < 60-3+ 38

' 60 5= 0+ — 7+ — 55+—(B8+—
604+ 17+60°5= ¢, 60 60 60g 603

=0,1685819725.



0,1685819725+ 0).-02-8672.18
14

. % _
XKasob: /(*) 0,0002867077

0,1685819725 +

(x-9° 42),9° 42" <x <9° 43",

(x-9°

42", 9° 42' <x <9° 44"

MamkKkaap

X -x +2, -2 <x<-1,

7.79. Arap/(x) = x(5- x), -1 <x <0,
x+3

0<x<1
x +1

7.80.

7.81.

oynca, JI-2), JI-1), JI-0,5), JI n/2/2) napHu TO-
TIHHT.

Tyrpu TYpTOypuak OumaH TeHr EHJIU y4uOypUak
Ba TYFpHU TYPTOypUaK OWIaH SpUM JOoUpaaaH mbo-
pat makyiapHuHT (36-1, JIpacMm) acocimapura ma-
panien Xoiaja CUIKUUIUraH TYFpU YU3UK OCTHU-
naru S(X) [03HM (WITPUXJIAHTaH) y3rapyBdaH X
Y30KINUKHUHT QyHKIUsIcH cudaTuaa ndomananr,
OyHna a, b map Oepunras.

Arap 36-a pacMaa CHIDKUUAWTAH KMYyepH YU3UK
TYFpHU TYPTOYpPUYAKHUHT acoCUra napaijiei Ba yH-
IaH X y30KJUKAA O0ynca, S(X) I03HH X HUHT QPYHK-
uuscu cudaruna udomananr.
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b)

36-pacm.

7.82. TepmonmHamMuKkaga Ta3HUHT OaxkapraH A HWIIH
yHUHT uaumra P 6Gocumu Ba ra3 J XaXKMUHHUHT
K, nan K raua AV = Vi- Vj,, y3rapumura 060%-

nuKIurn A=P- 1y MyHocabaTt opkanu udoja-

naHaau. Arap

3-DV, 2<V <4,

A=
P DV, 4<VY<8g P=

oynca, A(3), A(4), A(5) 1apHU TOHWUHT.
Mup3o VYayr6exknunr “XXanBany-n-xanb'ugan

7.83.
Ooup Hapua:
X JI*) A/W
842! (IIM 22 2i 14 AX 0102721
43' MXII532641 i, I IT.02116J1
44' 06~ 32 QQQII 02 06 02

45
a)Y(x) cuayc G yHKUUSHUHT XaJBanaa Oepuiaran
OJTMUIIIM Kacp KuHMaTiIapuHU YHJIU Kacpiap-
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ML

7.84.

622il
Vi JimL

Ho t (xyn)
37-pacwm.

ra allaHTUPUHT Ba yJIapHH OUpOp kKaJaBayl EKH
OXM HUHT KypcaTumu OUIaH COJHIITHPHUHT;
06) rtpaduru TYpT (X.;JIX)) TYTYHIH CUHUK UYH-
3uKkaaH uobopar JIx) ¢dyHKnus upomacuHU Ty-
3UHT.

Ynyrbex TakBumu (kKaleHmapu) Oyinua ypraua
xuxpui-kamapuit 1uun ~ 354,63671 xyH, ypra-
ya munoauit 1#un =365,25 kyH. Xuxpuii-kama-
puitnuar Maaxamu ( HOxuco6 6omwu) mumonmit
622 iun 16 uwronura Tyrpu kenagu (37-pacm).
Munonuiiian XWXpui #Hunra (aKCHHYA) yTHUII
TEHIJIaMAaCHUHHU TY3UHT.

Oynkuus rpa@uUruHA ACaHT:

3, arap x <-4,

7.85 Y= [x2-4|x|+3|, arap - 4<x<4,

3-(x-4)2, arap x>4

8-(x +6)2, arap x<-6,

7.86. v= x2- 0|x|+8|, arap -6 <x <35,

3, arap x>5

x3 arap < -1,

7.87. V= }{arap- 1<x <Q

x2, arap x > O
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x\ arap x <-1,
7.88. y = 2x-\, arap-1<x<I1,

arap Jar>1.

3. @OyHkuusa rpapuruay Hykrajgap 0yiimuya sicam. bu-
pop X connu opanukzaa 6epunran y=Ax) COHIHN QYyHKIUSL
rpadurn " HU “Hykg-amap ycynu’ OwiaH scam yd4yH X
OpaJlUKJaH apryMEHTHUHT OMp Heya Xvx2...,Xn KuiiMaTu
TaHJdaHaAu, QYHKUUSHUHT ynapra moc /(X,), ..., Ax,)
KuiMaTiapu xucoOnaHagu, KOOpAUHATAJIApP TEKUCIHUTH-
na M(xlJ(x2),..., M(xnJ/{x)) ayx anap OenruinaHaau Ba
Oy HyKTamap yCTHIaH CHJJIMK YM3UK yTKazunagu. by
uyn3nk/[X) pyHKIUA rpaduruHu TakpubaH udomanann.

Arap opamHata YKWUTa mapayuien OynraH Xap KaHjai
TYFpH YM3UK / UM3UKHU Kyl OWnaH OMTTa HyKrajaa Kecca,
y xonaa ['au3uk 6upopy(x) GyHKIUSHUHT rpaduru Oyma-
nu. llynra kypax2+y2=/?2aiinana xe4 KaHnail ¢yHKLIHsA-
HUHT Tpaduru sMac, ayHkun Oy YKura mapamien OynraH
x=a tyrpu yu3ukK (38-a pacm) Oy alimaHaHu OUTTajaH
opTuk (aiiHaH ukkuTa M 6a N) HyK"anapia Kecaau, Je-
MaK, X=a KMHMarra y HUHI UKKH KUMMaTH TYFpHU Keia-

IU, SBbHH +VII2- x2, -R<x<R. Iy kabu y =

=+ ylR2-x\ 0 <x < R, apuMm ainmana xaM (yHKIHUA

rpaguru smac. JlekuH, y = +V/?2- x2 -R <x<R, sapum

aiinana my udonanu GyHKUUSAHUHT Tpaduru (37-b,c
pacm) (I'— oHOHYa ramma, G6om xapd).

Oyaknusa rpaduru y3unuumra 3ra OYIuIId MYMKHH.
y=[x] Ba y={x! dyHkmusnap rpadukiapu y3UIHILIU-
nup (37-d,e pacm). by epaa y=/x] —Xx HUHT OyTyH Kuc-
MH Ba y={X} —Xx HUHT Kacp KUCMH. YIapJaH OHUpUHUH-
CH IOFAaHACUMOH JKOMIamral OUpPJIUK KecMajlapiaH, UK-
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38-pacm.
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M7

M6

39-pacm.

KUHYHUCH 3ca y=x+n (-i<X<-/7+1 1zzeZ) TY¥pu 4U3UK-
napaaH ubopart.

l-Mmucounm y=x22 ¢dyHknus rpadurd d3CKU3UHU
yn3aMu3, OyHaa -3< x <3 (3cku3 —xomaku, acbo0 €p-
MaMUCHU3 YU3UIITAaH YH3Ma).

E 94 u m. Aprymentuunr x=-3;-2;-1; 0;1;2;3 xuii-
MaTJIapUHU TaHIAWIUK. J{Xx) KUAMaTiapuHu XucoOIau-
mu3: y(-3)=53)=9-2=7, J1-2)=J12)=4-2=2,J1 - 1)-JID=1,
J10)=-2. Koopaunaranap rekucnurugall/[1-3;?), JI2(-2; 2),
A/X-1;-1), 111 0;-2), M6&62;2), M +3"uykma-
napHu Oenrmnad, yaapHU Kyn OWJIaH TyTalITUPHO CHUII-
TuK 9u3uK du3zamui (39-pacm).

Mamkaap

7.89. Kyhungarun ¢yHkuusiap rpapukiapuan “HyKTa-
nap Oyiinua” sicaHr:
a)y =x?+2; 0)y = x3!; B)y = x4!;
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7.90.

7.91.

7.92.

K) y = [x-2; 3)y = 2! |; n)y = [x|-[x-1];
K) >= x-[x|; n)y = [x-[xF2|; ™M)y =3x24x.
7.79-muconna Oepunrad QyHKUUSHUHT Tpadu-
TUHH SICaHT.

Wkkana yun A Ba B HyKTanapnaa 3pKuH x)oilnam-
Tupuiarad AB= x y3yHJIUKZAaru CTEpX e€H YHHUHT
ypracura KyiWunran () KaTTaluKIaru IOKHHUHT
Tabcupu octuaa srmnanu (40-pacm). 4 yaunas x
Y30KJIHUKAATrH y STHINI ymoy dopmynanap 0yiiu-
Ya aHUKJaHaAu:

E,I —pnoumuii connap

a)x=

k
6- HyKTajapaarv 3ruJIMIIHU TOIIHUHT.

K K 3k
74_7597
Huma yuyn x=- na ukkana udonaa Oup Xuia Ha-

THXKaHU Oepaau?
0) Q=48, k= 106ynran xon yuyH (1) popmyna rpa-
(GHUTH DCKU3WMHHM YHM3WHT Ba )y OYHHWYa ITUIHII-

HUHT X = -, - %i JlaTM KMUMAaTUHHU TOIMHT.
41-pacmma x (x[') yrurra Gornmuk xonma y=fix)
(xI") XOCUTHUHT ONWHHUIIH TpapuK TaCBHUPIAH-
rag. 1) x HUHT KaHAal KuiMaTiapuga XOCHI
MyTTacusi omraH (“IMMHTHK coxa”), KadyoH Ba
KaHJal MuUKxopaa 3HT oKopu Oynran? 2) Ka-
YOH YFUT Xap KaHua Oepuica XaMm XOCHUJ y3rap-
MaraH (“cTanuoHap, SbHH TYPFYHJIUK cOXacu’);
3) Kavongan Oomma® YFUTHUHT OpTHUKYa Oe-
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. X
20
o 1 4 12 16 X

40-pacm. 41-pacwm.

PUIITAHIIWTH Ba HaTHXaJa XOCHJIHHUHT Macainumu
Ky3atunraHd (“mHruOanus coxacu”, natT. inhibare —
cycaiitupumn)? 4) x=2;4;5;6;8;10 (xI') yrut 6epu-
nub, kaHda Xocua onuHTaH? 5) arap 28 (xI') xocwn
pcxanuHT 36% HU TamIKWJI 3Tca, pexka Oyitmda
KaH4Ya XOCWJI OJIMHHUIIW Ky3/1a TyTHUJITaH?

7.93. V36ex onumu H. M. MyXUTAUHOB €p OCTUAAH
ra3Hy Ka3wb OJHIN MakKcaawja nenpeccus 2, 5,
10 tinn naBomupa moumui JP kI'/cM2Xxomarunma
TyTUO TypHJITaHJA ra3-CyB YerapacHHUHT ep yc-
TATa TOMOH /? M Ta KYYHIIWHUA TEKIIHPraH Ba
acapnapunaH oupuna R=J{AP) 6ofnaHUIIHU Tpa-
¢buk TacBupmaran (42-pacm).Arap menpeccus
O/AM11 xkI'/em2 6¥nca, 10 #iun ka3ub onummiap-
nan cyHr ((3) rpaduk) ras-cyB uerapacu KaHya
cwkuian? 5 wnnga-au ( (2) rpaduk )? 2 Wui-
na-gu ((1) rpadwuk)? Arap [/"=2:8;14 (xI'/cm?2)
napaxana TytuO Typuica-uu? (nar. depressus -
MAacTIANITUPHUIN;, Ta3HU Ka3uO ONWII yIyH YHH
¥pab TypraH cyB OOCUMHHH KaMaWTHPUIN).

4.Oyuknusanap yctuna amamiap. D(/) tynmamma Oe-
punran/(x) Ba D(g) tynnamaa Gepunran g(x) G yHKIUSA-
naprune tiuzunoucu ye6 D(y>)=D(/)nD(g) tynnamzaa 6e-
puiran sHTU (p(x)=/[x)+g(x) byHKUUsATa alTHUIAIH.

l-Mmucon./=x24, -3 <x <2Bag=xt2, -2 <x <3
¢byuknusnap duruaaucny?(x)=(x24)+(aH-2), -2 < x <2,
dbyHKOUATaH nOopaT. YHUHT TpadUTHHU YH3HUIITa/Ba
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2 5 8 11 14 17 20 JIP.xI'/cp2
2410
2430
2450
2470 )
2490 ID
42-pacm.

g QyHKIHsAIap MOC OpAWHATAIApUHHU KYMUMaaH ¢ou-
JnajaHuIl MYMKHH (43-pacwm).

Ax) Ba g(X) QyHKUUSIApHUHT Kynaummacu D(y>)=
=D(/)DD(g) tynnamaa Oepunrad y>(x)=y(x) g(x) GpyHk-
nusgaH ubopar.

¢yuknus D(g) tynmamanarg(x)"0 O0ynran 6apua

coHnapunaa aHukianran.JIx) e~ * (xkuckaua €3yBaa/e
byukusa / Ba g dyHKOUAIap Oyrunmacu ned aramamgu.
YHu"- opkanu OenrminaiMus.
4
2-mucoxn. JIx)=(x-1)33 Gepunran. byHK-

4
uus udonmacu KYpuHHUIIga E3UNIau:
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y=A%)

43-pacwm.

/ Ba g COHIH
byuxkousmap Oe-
punran Ba E(/)C
C7)(g) 6yncun. / Ba
g QyHKIUAIAD KOM-
nozuyusam ae6 /)(/)
na OepmiraH Ba Xap
Kaiicu X E LHJ) conra
g(/(x)) coHHHu MoOC
KytoBUM sHTu f(x)
¢byHKOusra akTHIa-
nu (J1at. compositio —
Ty3um). FoyHkuus
go/ opKamxum Xxam
Oenaruna"Hagu:
(go/)(x) = £(/(*)).

Kommosunus udo-

JacUHM Ty3WII y4yH g(X) naru X ypHura/GyHKuus udo-

Jlacu Kyvunaau.

3-MuconlJix)=x32 Ba g(x)=

- GYHKUUSITapHUHT

go/Ba/og KOMNO3UUUIIAPUHN TY3UHT.

Egwum 1)go/=£2%))="7"

2)/0g =f(g(.x)) = -| -2.

Mamkaap

7.94. JIx)=" 7] O6ynca,/[""] HH TONHUHT.

7.95./(x) = Vx3- 1 6ymca”C’ x2

340
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7.96. 0ynca,/("X) HH TONUHT

"3x-J1 x+ 1
7.97./ ™Ayj=A~rr 6yaca,/(X) HE TONMHT.

7.98. /(-*)+2/| -1=x O¥ynca,/ (X) HU TOUHUHT.
n.o_1 y
7.99. C*-0O/C*)+/| ~ = Oynca,/ (X) HH TOIUHT.

X
7.100./0) + . 2 6¥nca,/(X) HM TONHUHT.

7 1012 3 3x- 27 13x-4
T x-1 T 2xt Ny iVaca/(*)

uu TOIIUHT.

2-§. I'paduknapHu aaMamITHPHII

1. I'eomeTprk aTMAaIITHPHIIIAPAA HYKTA KOOpAWHATA-
JIADHHUHT Y3rapuiin.

1) Cunxutuwmw bupop /TyFpu uyu3uKIA KOOPIHU-
HaTajap CUCTeMAacH YpHATHIATaH Ba YHUHT 6omu O HYK-
tamga OyicuH (44-pacm). / HUHT Xap Kalcu HYKTacu a
OMpIMK Kamap CHJDKUTHICHH. Arap OyHma a>0 O¥ymca,
cumkutuml O HyKTara HucOataH MycOar HyHaiaumina,
a<0 na manduil yHanumpaa Oaxapunanu, a=0 ga HyK-

Ta ¥3 xolupmaH cuwKuUMaWau. Arap X KOOpJAMHaTalu



M=M(x) aykra Af(x')

HyKTara yTtrad O¥ica,

M A/' HyKTa KOOpAWHa-

TaeM X'= x+a Qopmy-

na Oyindya aHUK,J1aHa-

K nu. M nykta M' HuUHT

acau {npoobpaza), M'

aca M HUHT Hycxacu

(obpasza) nevimnani.

v < a X—Px l\/iacanaH, A/(3) HykTa

a=4 OWpIWK CHUIKHU-

43-pacw. THICA, X,=X+a=3+4=7
koopauHatanu M'(7) HyKrara xydamu.

2) U ¥3 u m. /Tyrpu unzukaa A/(x) aykra O koop-
nuHaTa OOMIMAAH K MapTa y3oknamTupuniio (€xku O ra
SKUHJIamTupunu6) M'{x') Hykrara yTkasuwiran OYJICHH.
M' HyKra xoopauHatacu x'=xx ¢popmyna Oyiinda Xucoo-
nananu. Arap oyuma £>0 6yica, M’ Hykra M Ounan Oup-
raqukaa O HyKTaHUHT OUp ToOMOHUIa, k<0 na M' HykTa
O HUHT MKKHHYU TOMOHHJIA xoWmamanu, k | <l na
x=0M xecma k Mapra KucKapanau, \x\>| ga aca x mapTta
yysunanu, A=l nga A/Ba JI/' HyKTamap ycTMa-ycT Tymia-
ou, x =-| ma ynap O Hyk"ara HucOaTaH CUMMETPHK KOM-
Jamanunap.

3)[Tapannen xyuumpumpaga xOy KoopauHaTa
TeKUCAUTHAArW Oapua HyKTamap Oup Xuia HYHamumaa
oup xun macodara xyuaau (45-pacm). Uynonuu, O (0;0)
koopauHara Gomwu L(a,b) HyKTara xydupuiaran Oyica,
Mi{x;y) ayxkra M'{x'\y') ra xyuagum Ba Oymma MM'=O0OL,
MM'\ 1 OL 6ynanm.

Uwmsmara Kaparanna Tyrpu Oypuaknu AMKM'=& Oal
Ba MK=0a=a, KM'=alL=b, x'-x=a, y'-y=>b. Bynapnau
M' HyKTa KOoopaHMHaTajlapMHU XucoOyam ydyH ymoOy
¢bopMmynanap XoCwI KUIWHAIU:

x'=x+s ,y =ytb.
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4)yToMoTeTHus b)
(romoHYa homos — OUp Xui,
TEHT; thetos — ypuHIAM-
rad). ['omoreTnsima TeKuc-

TUKIaru xap Kavcu M(x,y) 9

HyKkTa OM Hypna €TyBUM Ba T
KOOpAMHATAlapu X'=kKx,

y'=xy O0ynran M

HyKtara yraau,0yama O —
rOMOTETHS MapKas3u, K —
roMmoreTus KodppuuueH-
Ta. k=—| ga romoretus O
Hyk"ara HUcOaTaH {x'=—x|
y'=—y) mapkazuii cummempus Oynanu (FOHOHHYA
symmetric! — MOCIHK, MYBO(]UKIHUK).

5) TeknCnUKHU TYFpU YM3WKKA HUCOATaH 4 ¥ 3 ¥ IIL

Texucnukaaru 6upop M HykragaH [ Tyrpu uu3ukka M T
NEepHeHAUKYIAp TYIUPUITaH (non. perpendicularis —TUK)
(46-pacm a, b) Ba M nykra M T na éryBun M'(x'\y’) HyK-
Tara yrkaunran OymncuH, Oynna M'T=k MT. Arap OyH-
na k>0 6ynca, M Ba M' nmap Ouprammkaa / HUHT Oup
ToOMOHH A, k<0 O¥Ica, yHUHT TypJlH TOMOHJIAPHUIA KO-
namanuiap. Kymnanan, Ox YKKa HucOataH k kK03¢h du-
UUeHT OunaH uy3um M(X,y) HyKTaHH KOOpIHWHaTalapH
x'=x, y'=xy oynran M'(x'Y) nykrara, Oy yKka HucbOa-
TaH Yy3WII 3ca KOoOpAMHATamapu x'=xx, y'=y Oynran
HyKTara ytkazaau. TYFpu um3umkka Hucbaran xk=-| Ko-
b bunmueHT OMNaH YY3HWIN Iy TYFPU YU3UKKA HUCOATaH
cummMmerpusaup. XKymmagan, Ox yKkKka HucOATaH CUM-
meTpusa M(x,y) aykranu M'(x;-y) aykrara, Oy yKKa HUC-
Oatan cummetpus 3ca M'(-x\y) Hykrara yTka3zaau.

46-pacm.

Mamekuaap

7.102. IMapannen kyuyupumpa KoopAMHaTajnap Oomwu
L (-1;4) nykrara kyuran. A/(-2;6), A(0;-8) HYyK-
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TaJapHUHT obOpaszmapunu Ba />(-1;5),
HYKTQJIapHUHT NPOoOoOpa3napruHHu TOIMHHT.

7.103. Ilapa;uien xyunpumaa Al'(-3;4) aykra L(-2,2) HyK-

7.104.

7.105.

Tara kyucuH. M(-2,6), yV(0;-5) HyKTadapHUHT 00-
paznapunu Ba A(-4;3), 5(4;-2) HyKTalapHHUHT
npoo0Opa3apuHu TOIHUHT.

opkanmu koopawHaTtanap 6omuan L(-3;1) HyK-
Tara YTKa3yBYM Mapajuies KYy4upull, g OpKalu
opAuHaTalap yKura HucOaTaH CUMMETpPHK Oei-
TUJIaHTaH OYJIcWH. “0y Ba yoy? aliMamITHPHII-

mapHUHT QopMmynamapuHu E3WHT. XOCHJI Oyia-
auraH anMmamTtupumaap oup xunmu? Uy aamani-
tupumnapgaru K(5;-1), M(0;-3) HyKTagapHUHT
obpasnapunu BaP(-3;4), Q(-2;-2) HyKTaJlapHUHT
mpooOpa3lapuHA TOIHUHT.

/ opkanu opauHatanap ykunaH k=3 ko3pumm-
eHT OWMJIaH YY3HUII,y)-0pKalu KoopauHaTamap 00-
muan  L(3;2) HykTara yTkazagurai mnapaiien
Kyuupum OeiruiaHrad OYICHH. fop Ba tpo famn-

MamTupuiiaap upomacuHu E€3WHT. /0~ anmMam-

tupumaa JISC/) tyrpu TYp,rOypyak KaHIai Iaki-
ra yragu? bynna JI(1:;0), £(6;0), C(6;2), /)(1;2).

7.106. x!/=x(x-a)+a, y'=k{y-b)+b anmamrtupum bia\bh)

HyKTara HucOaTaH TOMOTETHS JdKaHH HCOOT
KUJIVHCHUH.

7.107. Kyitunaru ¢popmynanap OuinaH OepuiaraH reoMer-

PUK anMamTUpUIIApHU TaBcuduanr (apadua
TaBCcH(, TYMUHTAPUO E3UII, XapaKTEPHUCTHKA):

2 .Oynkuus rpagpuruan aamamrupum. 1) xOy koop-
JWHAaTanap CHCTEMacH yHJa YHM3HITaH y=AX) QyHKIUI

rpadur

u OmwnaH Oupramwkiaa x=o, y=h OUPIUK Kamap
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napannen xkywupuiearw O0yincuu (45-pacm, a=4, b=I).
0(0;0) xoopaunartanap 6omu L(alb) HyKTara Ky4yamu./
rpapukHUHT 00pas3m ssHTM X'LY cucremaga y,=Ax’)
opkanu upomamananu. by onmuaru xOy cucremara HHUC-
Oatan y=J{x-a)+b ra moc. XakukaraH, oupop M(x3y)
HyKTa J{x) rpadukna &rran Ba y(0=JIx() O¥yica, yHHHT
o0pasu, spHu M'(x(Gra'yotb) HyKTa y=j{x—a)+b Tpacdu-
ruga éranu.UYynku Oy MyHocabaTaaru x Bayuap ypHuUra
xCGa, yO+-b nap xyiunca, y+b=J{x+a-a)+b éxu y0=JI*0)
TEHTIHUK Kaiitaman xocun Oynagu. Uly xabu, arap M’
HyKTa y=f(x-a)+b rpadburuna érran Oyica, yHUHT TIpe-
obpasu y=JIx) rpadurnna €ramu.
1-™Muc o 46-pacmaa y=J{x) dyakuus rpadpuru-
HU X=4 Ba y=7 OUPIUK Napaiiel KY4YUPHUII OPKaIU
y=JIx-4)+7 PyHKUUsS rpadUrHHA scall TaCBHPJIAHTaH.
2) Uy 3 um M(x0y0) nykra/rpadukaa €rran OyicuH:

Arap / tpaduk abcuuccanap yxuman /0 kod3pdu-
IIUEHT MapTa, opAWHATaNap VKuAaH k*(0 mapra 9y3mi-

¢byHkuus rpadurn xocun Oynmagu. YHza

M(x0y() nykranunr obpaszu Oynran M '(kx(: [y() nykna
Eragu: [ yG=14 - éku y0=/[x(). Axcunua, M' HyKTa

na érran Oynca, M nykra / rpadukma éramau.

Hemak, Ox yxka HucOaran / maprta, Oy yKKa HucOataH

K MapTa 49y3um opKamum y=Ax) GyHKIuS TpaduTHIaH
¢byHKUOMs Tpaduru XOCHJI KHJIMHAIH.

Tyrpu um3umkka Hucbatran -1 ra TeHr ko3 dunu-

€HT OWJIaH YY3WIl Iy TYFpW YU3WKKAa HUcCOAaTaH CHM-

MeTpus Oynranugan, y=-—Ax) GyHKuus rpapuru y=Ax)
rpaguruHu abcumccanap Ykura HucOaTaH CHUMMETPUK
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48-pacwM.

anTMamTupuImaan, y=A~x) paduru / rpaduxkam opam-
Harajap ykura HucOaTtaH, y=-A4-x) rpaduk 3ca/ HH KO-
opauHaTajap Oomura HEcOaTaH CUMMETPUK ajIMallTH-
pum OunaH XOCHJ KUJIWHAIU.

2-Mucon./byakmnus rpadpurn oOyiunga/(x)=3J1%),
/Ax)= Y(2x), /3 x)=3142x) ¢yuknusnap rpaduKIapuHU
scaimMus (48-pacm).

Euwum/ ¢yskuus ¢aduru / ¢pabduxkaun Ox map
Vkunan / =3 xospunueHT OUnan 4y3uil, sSbHU /Jaru
HyKTanap opJAMHaTajlapyuHHM 3 MapTa 4y3ull OpKaiu, /

badpux/ papukau Oy yKumau MapTa 4y3uil (IbHU

2 MapTa KUCKapTUPHII, KUCUII), OYHUHT y4yH /HYKTa-
napu abcuuccaiapuHu 2 MapTa KHCKapTHUPHUII OpKaiu,
/3 rpaburu 3ca/ dbaduruam abcuumccanap yrkugan / =3

MapTa y30KyTallTUPULI Ba OpAMHATanap yKHUra k=1 ko-

b PunuerT OunaH SKHHIAIMITHPHUIN OPKAIH sICaTallH.

3-Mmucoia/x) bdyskuusHuHT dpadurunan ¢oii-
namanun6, y=5/13x+6)+1 ¢yukuus ¢dadurunu scam tap-
TUOUHHM KEJITUPHUHT.

E 4 u m Oysknusam y=5/3(x+2))+1 kypunummga
é3aMus.

1) Koopaunatanap 6omunu L(-2;0) ra yTkazaauran
napajuien kyunpuinHu; 2) Oy ykuaan k= 3 mapTa uy3uil-

346



HH; 3) abcmuccanap ykuman /=5 xoddpdunueHT Ouiman
yy3uimHu; 4) abcuuccanap yKkugan b= 10upauk 0Kopura
napainiei KY4YHpHUIDHU OakapaMwus.

N 3 0o x: ®ysknusa udomacuau OOIMKA KYPUHHUIITA
kextupMmail, umHY (314-6) baduruum sicam Ounan Oom-
Jam XaM MYMKHH 3]H.

Mawmkiaap
7.108. 49-pacmpma tacBupnaHran y=J{x) GyHKOus Tpa-

¢urnnan ¢ormananubd, Kyhmgarun ¢yHKOUsIAp
badukIapuHU SCaHT:

B) g(x)=-Ax); ) g(x)=0,5Ax);
) g(x)=A-x); M) g(x)=0,5A2x);

0 é(x)=-JI~x), H) g(x)=3A2x-4)+5;
e) 8(x)=3/1x); 0) g(x)=1Ax-3)[;

xK) g(x)=3Ax-2); ) g(x)=-3A2x-4)-5;
3) g(x)=A3x)+; p) g(X)=A3-x).

7.109. y=W\ dyuxknusauar dadurugan dQoinananuo,
Kydunaru GyHKIUSTAPHUHT TpadUKIapUHU

SICAHT:

a) y=\-3;

0) y=|x+1]-3; n) y=3W-2\-4;
B) y=-U\\ K) >=-2|-3x|-4;
r) y=\-4, 1) "=312x-4[+5;

1) y=1-2-3x\; M) y=-5[2x-4|+1;
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H) y=\3-x\;
0) "=[2-4x|+3.

3. Uusuknau ¢yHkuus rpaduru. 1) / TYFpU 4U3UK KO-
opAWHATaNap TEKUCIUTHHUHT OMPUHYU Ba YUYUHYH YO-
paknapu Ba O(0;0) koopaunaTtanap 6omunan yrcuu (50-
pacm). Yuna O mykrara HucOatan cuMmMmeTpuk M (x0:y0),
M'(-x@-yQ® mykranapau Ba N(|,k) HyKTaHum Oenrmnaii-

Mu3. a=<[0x —Tyrpu Yu3uK Ouman abcuuccamnap
VKHHUHT MycOaT WYHaIWIIKW opacugaru YTKup Oypdax,

k=—=1tga > 0-TYFpu YU3UKHUHT Oypyak Kod3pPunu-

eara. AOAN Ba /£.OB'M'yubypdyakiapHUHT yXIIaILIN-
rugad - =20 &ku yG=kx0 6ymamu. lly kabu &OAN Ba

AOB'M' yxmamnurunan y0=bc0, k>ff Hu omamus.

/TYFpU YM3UKKa OpJuHAaTajap YyKura HucOaTtaH CUM-
METpHUK Oynran /' TYFpu YU3UKHUA Kapaiinuk. PayxkTa M

K y0 -V
ra, £ Hykra M' ra ckMMeTpHUK OYJCHUH. . ~ ~

M(a1b;y0)

49-pacm. 50-pacm.

348



nponopuusara ara 6ynamus. 0= -xxua0ynanu, Oynna k=
=—iga, A=P/'0 x —¥yTMac Oypuax.

Mynpatt kunub, xoopauHatanap OOMHUIAH YTYyBYH
Ba x>0 pma abcuuccanap YKHHUHT MycOaT HyHaIuIIH
Oounan yTkup Oypuak, k<0 na 3ca yTMac Oypuax TalIKH;I
3TYBYHM TYFPH YHM3HUK y = kX QYHKUUSHUHT rpadurunan
nbopar;

2) y = kx+1 uusuxau ¢ynxyus rpapuru y = xx QpyHk-
uus rpadUrdHU OpAMHATa YKU OYiinua / OupiuK mapai-
Jen Kydupuin OuiaH XOCuJ KuiuHanu. byrnan oup xun
k KOO PUIUEHTIN YU3UKIN QYHKIUSITAPHUHT TpaduK-
Japu y3apo mapamien OYIumu Kenud 4uKagu.

Koopaunara texucaurumaru lla;£) HykTa opkKamu
Oypuak kod3pduuuenta x ra TeHr OynraH ¢akatr Outra
TYFPH YHM3UK yTaau, OyHaa xk — ONJUHAAH OEpHITaH COH.
YHUHT TeHTIaMacu y = k (x-d)+b. Hu3uky = xx QyHK-
uus GaduUTruHE mapanien Kyudupuil OUJIaH XOCHI KUJIH-
Haau, Oyana O (0;0) koopaunaranap 6omwu L(alb) HYK-
Tara yTanau.

TYydu yn3uxkHUHT Oypuak KO3 PUUMESHTHHHU TOMHUII
yuyH TY Q¥ un3ukka Kapauuru JI/(x,;x) Ba /V(x2y2 HYK-
TaJapHUHT KOOpAMHATAIapu TY(GU YHU3UK TEHIJIaMacHu-
ra Kyiunub, xocusa OynmanuraH cucreMa eduiaiu:

Jy = (x-x)+y~ ok _

ly =x{x-x2)+yl, * xl-x1"' (D)

M (xxly®) Ba N(x2;y2) HyKTalapaaH YTyBu4d TY(dHU 4u-

3UKJIAP TCHI‘JIaMaCI/Iy:K(x-x.f +ly. MyHocabaTra k= )‘;2’ )33

npoAaHNU KYyWWIm OWIIaH XOCHJI KHJIUHAIU:

Y2~V| g/Y v\ . V-Vi_ x~xi
V=V1'r V* x)+Vi éku — 7 -T7— » 2)
2 V2 X2

OyHnma x,"x2 yx*y2
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I-™mucoan JI/(2;-3) HyKTagan yTyBuUHM Ba >>=5x-0
TYFPU 4YM3MKKa mapamien OYiradn TYrpH 4YH3UK TEHTJa-
MAaCHHHU Ty3aMH3.

E u u m. Wznanaérran Tyfpu 4u3ukK "=5x-0 TyFrpu
YH3WKKa Tapajjien, AeMaK, YHUHT Oypuak ko3¢ pumu-
eHTn Xam x=5. Tyrpum um3uk M/(2;-3) HyKTaman yTamu.
Jemak, yHHHT TeHriamacu "=5(x-2)-3 €xkum >>=5x-13.

2-mucon. JI/(-2;-3) Ba W(4;-1) HyKTanapaan yTyBUH
TYFpU YU3UKHUHT TEHTJIAMacHHU Ty3aMU3.

Euyum (2) popmynanan doiinananamus:

y-H) x-(2) 1

= OVHnmaH V=wx-21%

MamkKkaap

7.110. Koopaunatanap 6omu Ba M HyKTa yCTHAAaH YTyB-
9y TYFPU YU3UK TEHIJIaMaCHHHU TY3HUHT:
) M3;-4); 2) MO0;-3); 3) M(3;0); 4) JI/(2;5).

7.111. UYnsukau GyHKIUsIapHUHT GaQUKIapUHU SCAHT:
a) y=x-210) y=-x+3; 3) "=4x-2; 4) y=-2x-5.

7.112. M{-2\l) mHyKTajgaH yTyBum Ba Oypuak Kod3pdu-
OUEeHTH k=5 OYIraH TYFpPU YN3WUK TEHTIaMacCHHH
TY3UHI Ba YM3UHT.

7.113. M HyKkrajaH yTyBum Ba Oypuak Kodh(UIUEHTH
x OynraH TYFpU YM3HUK TEHIJaMaCHHH TY3WHT:

a) JI/(-2;-1), k=21 6) J1/(0;-4), x=-B\
B) JI/(-1:-2), k=~ 1) JI/(5;2), A:Ll-

7.114. JI(-4;6) nykranan yTtub, >/=3x+5 TYFpu UM3UKKa
napa)men OynraH TYFpu YU3UKTEHTIaMacUHH TY-
3MHT.

7.115. VYumapu JI(-2;0), 5(7;-2), C(4;5) mykranapaa
oynran JISC yubypUakHUHT:

a) TOMOHJIAPMHUHT TEHTJIaMaJlapuHH;
0) MenmaHaJapUHUHT TEHTJIaMalapHUHU TY3HWHT.
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51-pacm.

7.116. y= |[x+2 [+ |x-5 [ pynkuust dadurunm scasr.
7.117. a) y<-2x+1 Ba j;>x+6; 0) >>4x-3 Ba y<-2x+2
Jnap YpuHau OYJIraH coXajdapHU TAaCBHUPJIAHT.

4. KBaapar ¢pyukuus rpadpurn. y=x2 QyHKIus Ousra
Kylin cuH(IapaaH TaHWUII. YHUHT TpadurH, Y4u KOOp-
nuHatanap 6omu 0(0;0) HyKTama Ba TapMOKAapu IOKOPHU-
ra Wynanran napat6ona (51-pacm). y=ax2 GpyHKIUS Tpa-
¢uru sca x2mapabonanu abcuuccanap YKuIaH a Kodd-
¢unuent Ounan uysum (|s| >1 ga) ékum kucum (M<I na)
opkanu Xxocun KunuHagu. n<0 ma y—ax2 mapabosa Ox
YKura HucOaTaH CUMMCTPUK akcina”Hagu. MxTtuépuit
na y=ax2 GpyHKnus rpadura mapabonaman mbopart.

y=ax2+bx+c, ¢hyHkus rpaduTHHYE fcaml Makca-
nuaa uhpoJgaHu y - g X + €K y=a{xa)2+
1+7) KypuHHIITA KeATHpaMu3, OyHIa .

Bynnan xypunanuku, "“=ox2t7Z>x+c QYHKUUSHHHT Tpa-
¢uru y=ax2 napabonanu Oy yKKa HucOaTaH s-Kajap Ba
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Ox VKKa HucOaTaH y3Kanap mnapamie] KY4upuil OpKallu
XOCHWII KunmHaau, OyHnaa mapabonanuur O (0;0) yau Hag)
HyKTara yTaju.

Mamkaap

7.118. OyHKOUANApHUHT TpaQUKIAPUHHU SCAHT:

a) y=x2+6x-20; 0) N=-x20x+20;
B) y—3x2-0x+4; r)y-2x-x2
n) y=6-4x-x2; e) y=2x2+8x-1.

7.119. A, B, C nykranapaan yTyBun nmapabojiaHH SCAHT

Ba TCHTJIAMACHHU TY3HUHT:
a) A(2;-1), B(1;3), C(0;2);
6) A(L;), B(2;3), C(0;2);
B) A(-2;1), B(5;-1), C(4;2);

) A(2:;0), B(3;-6),C(4;1).

7.120. y=ax2 mapabomamaru M (xQ,)0) HyK amaH x Oypdak
K0P PUIUEHTIN KEeCYBYM TYFPHU YHU3UK YTKA3WI-
raH. [lapaGona Ba TYFpu YM3UKHUHT UKKUHYH Ke-
CHUIIUIN HYKTacH X, abcuuccacuuu x0Ba k OpKaIu
TONUHI. kK HUHT KaHJal KUWMaTuaa KecyBuum M
HyKTana napaboiara ypuHyBUYH OYianuO Koragu?

7.121. x0 abcuuccanmm HyKTajga y=ax2 +b mapabomara
YPUHYBYH TYFPU YU3UKHUHT TEHTIaMacUHH TY-
3UHT, OyHHa:

a) n1=-1,6=1,x0=3; 0) 1a=4, b=2, x0=2.

5. Kacp-yum3ukan ¢pynkmusi rpapurn. Mk yuszukiu
GYHKIUSAHUHT HUCOAaTUaH uOopat

Kacp-uusukau ¢ynkyus TpaQurd KyiWn cuHpIapaaH Mab-

1
aym OynraH V- runepboNaHu aJIMamITHPUII OpKalu

sACaJIuIll MYMKHWH!:
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1) arap c=0, flf"O 6¥nca, (1) myHocabat
a a
4U3uKIM (QyHKIMATA aiijaHaiAd, YHUHT rpauru TYFpu
YU3UKAaH ubopar;
mex+md

2) CAO,E =§=m Oyica, y= TZ/H Ba (1) ¢pynk-

cx+

nus rpadurn Ox yKka mapamien OyiaraH TYFpu 4U3HK

Oynaau. JIekuH yHIaH HyK"a YHUKapUIUIIHN Ke-

d u
paK, 4YyHKH X =--, - na (1) myHocabatr MabpHOra 3ra
Oynmaiau;

X a
3) a*0, -
C

- ax + b
0;mun . KacpaaH 6yTyH KHCM
cx ta

SES

j ad be- ad
ax +b a c a c2 n K

axparamus: cx +d~~c tec+d "7+ x++ +777° OyHma

C

z « bc-ad d
At e g g @)

bynnan xypuHaguku, y = _&I-FAC byHKIHASA (paq)nrny=A>—(

¢byuknus paduruHA Mapamien Kydupuiiap OuiaH XOCHI
KITHHAIM, 0yHIa KoopaAuHaTaisap 6omu [[y®) HyKrara yra-
nu, y,P Ba Anap (2) ¢popmynanap Oyitnya TOTUIIaIH.

l-Mmucon V=-X+5 ¢yHkuusa rpapUruau sicaHr

(52-pacm).
Euum. Kacpaan OyTyH KHCMHHU aXpaTaMu3:
yuna k=4, y=-5, /3=2. 0'(-5:2) nykra-
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2ic+14

52-pacm.

naH épnamumn O'x', O '/ xoopauHaranap yKiIapuHU YTKa-

3aMu3. Ynapaay =- QYHKOUsS TpadHUTHHU, CYHTY =-

HKkua ¢dadburuuau scaimui. by dpadbuxxC>>' koopau-
by dad y p

HaTajap cucremMacuaa Y=~~"~ HUHT ¢paduru Oynaau.

Mamkmaap

7.122. OyHKOUSJIAPHUHT TpadUKIApUHN SCAHT:

2x - 5 - 3x+2 X 4x +1
a)y>=— ; 0)y=1TT,; B)Y=—
3x + 4 Xx +9 q ox + 1
_ VAN j— .
)y =»x-1 A x+1 Y T

7.123. /4, /7, CHyKTanap ycTuiaH yTyBYn.y=""-y QyHK-

uus GpapuUTruHH SICAHT:

a) A(-2;0), B(1:;4), C(0;2);
0) A(1:-3), B(3;2), C(-1,3);
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53-pacm.

54-pacwm.

B) A(4;-3), B(2;1), C(3;-4);
r) A(-5;1), B(-2;3), C(-1;5).

6. Udonacu moxyn mmopacura 3ra QyHKUHUSUIADHHHT

rpaduru.
/0),

arap/(m:) >0 0yica,

-f(x), arap /(m:) < 0 0O¥ynca,

SKaHWHU OH3 OMIIaMus3.
byHnaH kypuHanuku,
|/| rpaduruEm scam
y4yH ONauH/TpadUru-
HU scall, CYHT YHUHT
A>0 spUM TEKUCIUKIa-
T'd KUCMHUHU Y3 )KOUU-
na xomxgupub, >><0
SIPUM TCKHCIHKAATH
KucMUHHE 3ca OX yKKa
HHUCcOaTaH CHUMMCTPHUK
AKCIaHTHUPHUII KCpak.
53-pacmpaa >=x22| pa-
¢buruam y=x22 dhadu-
runan  Qpovngamanub
scall TacBUPJAaHTaH.

K

y
I

1 M=x2-
1

\

\

9! 1\2 A
/

/ 1 y=xI-2x
I

55-pacmM.



ftx), x < O,

)/ =e vix <O

myHocabatnan kypunaguku Y=AN) daduru f/x) ¢pyHk-
nug rpa@uruHUHT X > 0 SpUM TEKHCIUTHAATd KUCMHU
xamaa yHUHT Oy yxura HucOaTaH CHMMCTPUK aKCHJIaH
Tamkua tomnagu. S4-pacmaa y=(|x|-3)2 paduruaum y=(x-
3)2 padurugan ¢oiinananud sicaim TacBUpJIAHTaH.

3) 55-pacmpaa |y|=x22x 6oFmaHuII TpaQUTUHHA Yy=X2-
-2x badurngan Qoiimamanub scam TacBHpJAHTaH.

l-Mmucon. y= %" 2 +3 ¢yskuus padpurunm
ACaliMu3.

Eguum. a) JlactaBBan y=~ ¢yHknus dbaduruumu,
cyHrpa my rpaduk Oyiuda
y=-+2 rpaduruHu sicaiimMmus

(560-a paem); 0) X HHHT Xap
KaHIam KAiiMartuga

y=|"+2>0. Ulynra x¥ypa,

y=-+2 dapuruauur -1/2<

56-paem.
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<x<2 na Ox YK OCTHJAA TypraH KUCMHUHHU Ox YKUTa HUC-
0aTaH CUMMCTPUK akcimaHTupamus (56-Z? paem). Bynna

X=-~ KUWMaT y=0, SbHU~ +2=0 OyinuUYa TOMUIIAaH; C)
Tanad KuIuHAETraH y - 7(+ 2 + 3 rpaduKkHH scaml y4yH

V= X' 2 rpaduru 3 GUPIUK IOKOpUTa Mapaien Kydu-

punanu (56-e paem).

Mamkaap

7.124. @dyakuusnap dadGuUruHU SCAHT:

a) y=\xa3x+2/, )K’> H"4
6) y=x22|x|-3; 3) V= ILF&——I
B) y=|x2-3x|+2; 1/1)>>H -4
x+\
x-3
r) y=[}x-2|-3x]; K) y=
H+T
1
n) y=ix-1 3] 1 Y= o1 o
_ x+4 1
©) Y= x+1 M)A x|+ X2 -3

7.125. Ky#luparu TEHINIHKIApHU KaHOATIAHTHPYBYH
M(x;y) HyKTamap TYNJIaMWUHU SICAHT:

a) x-2 xl=y-2 bl; 0) x+2 \x\=y-2 bl
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Y B) X-2 [x|=y+2 L

18 r) x+2 |x|="+2 b]

n) x-2[x]="-21>j;

c) [x]=21>7].

7.126. Ky#hugaru TeHr-
JUKJIapHU KaHOAaTJIaH-

tupyBun M(x;") HyKTa-

Jap TYIIaMUHU TOTHHT

57-paem.
-H
a) ¥ 1 =x23x+2; 6) bI=7I'"’
M+2 x+2
B) bI=\TIY 1) bl =

7.127. 57-paempay=4x) GyHKUus Tpadurd TacBUpJIAH-
rad. YHaaH ¢oiigananu0,kyliugaru QyHKuusiap
rpadMKIapUHH SICAHT:

a) JHAX);  0)y=-1J/x) |, B) "=Ix[);
UM 1) =1k, o) A=< T-H);
x) y=\JI-H); 3)y=\-JI-N)|.

7.128. 57-pacmaa TacBupnaHraH flx) QyHKIHA rpad u-
rujgan ¢oigananub, ymoOy TEHIIUKIapHU KaHO-
aTnanTupyBun MCX;") HyKTanap TYIJIaMJIapUHU
TAaCBUPJAHT:

a) bl=Jx); 0) bI=/-x);
B) bI=-JI"); 1) BF=1AM];
n) bI=Jx)); c¢) bI=JIlx]).
By Tenrnuknap ¢yHkuusHN udonamaigumu’?
7. Hapaxanu ¢yHKIusS rpa@uru. ¢ XaKukKuid COH B:
UXTUEPHUN X MycOaT COH YYYH Xa COHHM Xap BakT aHHK-

naHraH Oymamu. x<O0 Ba Oynranna y=xsQyHKIHA

aHWKJIaHMaran. bu3 x>0 xon OujaH MmMyryJIaHaMu3.
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Xap KaHzall a XaKUKU COH YUyH
(0; +co) Mycbar connap TYHJIaMU-
Ia aHWKJIaHTaH y—xa QYHKOUS
MaBXyJ. YHIra a KYpCaTKUYJIU Oa-
padcaru Qyukyus Ichunanu, OyH-
Ja X —lapaxkaHuHr acocu. Jlapa-
xkamu QyHkuusa x=1 gma y=\ naH
ubopar Jdoumui ¢pynxyusea anma-
Haau. Jlapaxanu ¢GyHKOHSHUHT
Xoccallapd XaKMKHHA KYypCcaTKU4JIU
JnapaxaHuH!' xoccanapura yxumiamn-
aup. Yiapnan adpuMiapuHU 3Cra
KEeJITUPAMHU3:

1. Hapaxanu ¢yHKnus Oapua
x>0 xKumiMaTiapia aHWKJIAaHTaH.

2. Napaxanu Qysakius (0; +<x)
na MmycOar Kuiimatiap KaOynl KH-
Tau.

3. tz>0 ma papaxanu QyHKIHAS
(0;1) opanukia MOHOTOH Kamas-
nu, [1;+00) m1a MOHOTOH ycaiH.

Hapaxanu ¢GyHKOHUS Y3UHUHT
AHMKJIAHHII coXacuja Oup KuhmMar-
v, pakaTta KypcaTKud XyQpT mMax-
paxiau KUcKapMaillluraH Kacp COH
OynraH XojmarmHa WKKA KHWMaT-
nu 6ymagu. Kym xonmnmapaa mapaxa-
nu QYHKIUSHUHT UKKA KAHMaTH-
naH MaHbui Oyiamaran (apupme-
THUK) KUWUMAaTH TaHiald OJWHAIH.

x>0 ma a mapaxka KypcaTKHYH
Typiuda Oynran mapaxanu yHK-
nus rpadukmapu 58—59-pac-
Mmiapjaa TacBUpJiaHraH. S58-pacwm-
na —y=xi/2 apuM KyOuk mapabona
TacBHUpJIAHTaH.
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Mawmkiaap

7.129. ®yukuusnap rpaduUKIapUHUHT 3CKH3JIAPUHU

YU3HUHT:
a) y=x/$; ) >>=(x+) 15

0) y=xx5 3) y= x-1 |13

B) "=x5; ) y=\x-1]1/31;
2) K) y=| 81*-243 T';
1) YV=kI/\; n) y=(2*)3;

e) y=(*-1),/5; M) *=(2%)/3.

7.130.J x)= 47 -X wunr *=-2; -1; 0; 1; 2; 3; 4; -8; 8

ra MOC KHWMAaTJIapuHU TONUHT Ba rpaduruHu
SICaHT.

7.131. R pagmyenu poupara MYKM YU3WITAH TEHT EHIIU
y4OypUYaKHUHT [O3MHM YHHUHT OalaHIJIUTHUHHUHT
¢byukouscu cudpatuga udoaananr.

7.132. 103u § ra teHr OynraH y4Oypyak IO3WHU yHUHT:
1) acocu y3yHJIMTHMHUHT Ba 2) OaJaHJJINTH y3YH-
JTUTUHUHT GyHKOUsAcH cudatmaa ndomaianr.

7.133. MyHTazam oJTHOypYaK O3WHH YHHHT TOMOHU
Y3YHIUTHHUHT QyHKIHsACH cudaruga udomananr.

3-§. OyHKUUAJTAPHU TeKIIHPHUII

1. Kydt Ba Tox PyHKIUsIap. Arap X TYIIaMHHHT
xXap Kagmail * ajIeMeHTH Y4yH -xEX Oymca, X Tymiam
0O(0;0) nykrara HucOaTaH CHUMMCTPHUK TyIJIaM JcHuia-
nu. MacanaH, (-oo+too), [-2:;2], (-3;3), (-8;-2)U[2:8)
rynnamiapauar xap Oupu  O(0;0) Hykrara HucOaTaH
cuMMcTpuK TYmramanp. (-3;2) tymram sca O(0;0) HYyK-
Tara HUCOATaH CUMMCTPHUK OynMarad Tymiaamaup.

Anuk"tHnm coxacu O(0;0) Hykrara HucOaTaH CUM-
MeTpHuK Oynran tynnamaay”J*) dynknaus yayn V*eB(/)
napaa Ji-x)=JIx) TeHrnuk Oaxapwuica, J*) dynkuus
acypm pynxyus, [-*)=-/*) TeHTOHK OakapuiaraHmga 3ca
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mox ¢pyuxyus Aevunanu. Macanas, /(x)=2x23 —xypT
byukuusa, uyHKH Y (-x)=2(-x)2+3=2x2+3=/1x). lllynun-
raexk, y= H, .y=x4 map xam xydrt ¢yaxnumsmapaup. (-
X)5=-x5, nemak, ¥y=x5- TOK QyHKuus. YMymaH, x2nnE.N,
¢yukuusnap xkyprt, x2-, n1EY ¢dyHkuusmiap Tok ¢yHK-
nusinapaup. Taspudmaapra kaparaama ToKk GyHKIuS ¢ a-
¢urn xoopauHara Oomwura HUcOaTaH, XKYyPT QYHKIHUI
dbadurum sca opauHaTaNap YKUra HUCOATAH CHMMCTPUK
xovnamanu. XKydr Ba Tok, QyHKIIHS aHUKIAaHUII COXa-
cM KoopawHaTa Oomura HucOATaH CHMMCTPHUK XKOima-
nragu.

l-Muconx7pyHkausauHT -4 < x < 5 Ba -6 < x<
< 6 712 CHMMETPHUKJIUTHHU TEKIIHPHUHT.

Edwum . ®yaknus 6cpunran [-4;5] opaauk KoOopau-
Hatamap Oomwura HucOaTaH CUMMCTpPHK 3Mmac. JlcMmak,
¢byHKIHA xaM Oy coxaja CUMMCTPHK 3Mmac.[-6;6] opa-
mukaa O(0;0)ra HucOatan cummcTpuk, (-x)7F=-x7. [e-
Mak, Oy coxaza GyHKIHUSA TOK.

O yHKIUTAPHU KYPT-TOKJIMKKA TEKIIUPUIIAA KyHH-
Jard TabKuIlapaaH xaM QoiiganmaHamus:

a) Ax) byaknus LH)) na, g(x) byHKIus D(g) na aHUK-
naHra" OyncuH. Arap ymymwmii xED(J)r\D{g) aHUbyKaHUII
coxacuaa/x) Ba g(x) GpyHkius Oup Bakriaa Kyt (6Ku TOK)
Oyica,ynmapHUHT (f+g)(x) HuruHARCH XaM Ky(]T (TOK) Oymamu.
Xakukatat, (/+g)(-x)=/(-x)tg (-x)=/(x)+g(X)=(f*+g)(x);
(ftg)(-x)=A-x)+g(-x)=-f-g=-(f+g)(xy,

0) ukkuta XyPpT (TOK) QYHKIHS KymakTMacu XKyQt
¢yHKUOUs, TOK Ba XypT QyHKUUAIAp KyuHaiiTMacu sca
TOK QyHKOus Oymamu. XakukartaH, / Ba g QyHKOUsIAp
KyoT Oymca, (fg)(-x)=A-x)g(-x)=Ax)g(x)=(fg){x). Kou-
raH XoJuiap xam my kKabu ucOGoTiaHaqH.

2-MHuCOILAx)-ci, aER nouMut QyHKIus Kyt
¢yskuusgup. UyHku y=a ¢yskuus paduru Ox yKura
napaimiaen Ba Oy YKura HucOataH CHUMMCTPUK JKOMal-
rad TYrpu yn3ukgad ubopar. lllynra kypa, arap/ ¢pyHK-
uus KypT (TOK) Oynca, o/pyHKIusS xaM KyPT (TOK) QyHK-
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nusa Oynaau. Arap/Bag dyukuusnap xydt (ToK) O¥yica,
aftbg pynkuus xam xy(Pt (ToK) QyHKUUs OYmamu.
3-MHuc oI I62124+6 —KydT GQYHKIUSA, YYHKH XO,
2x2 Ba 6 map xydT, x52X —TOK (QYHKIHI, YYHKH X5 Ba
2X —TOK ; (X-2)2 Ha TOK, Ha Xy(T, YyHKHA YHUHT EHunI-
Macu Oup Typnu Oynmaran (1pHU Xy(]T Ba TOK) QyHK-
nusnap iuruaaucu xMx+4 ganm mbopar. Keitmaru xy-
JOoCaHU sHa KyHujaarmda xam MCOOTJIall MYMKHH:

(-x-2)2=(x+2)2°(x-2)2.

12 _4

4 -mMmucoia 6 "4+7 dyuxkuus /=x24 Ba

g= ~b~ N 4+'7 KydT OYHKOUSJIAPHUHT KyTIaliTMacu CH-

batuga Kydpt GQYyHKUUSAIUD.
Arap X COHNHM TYmiaMm KoopauHaTamap OOIIUTra HHUC-
0aTaH CUMMCTpPHK O¥Jca, y Xonaa my TymiaMmpaa Oepui-

. / +/ (-
ran /  QyHKUMAHH y>= (x)+/ (=) Kypt PyHKOHS Ba

(-x)

J TOK QYHKIHUSATAPHUHT UATHHIAUCH IIaK-

nuna udonamam MyMKHH. XaKUKaTaH,

o (I(x)H/(x)FU(x)-/(x))_"NA
<Ptip ; A*) o

MamgkKkaap
OYHKIUAHA KYPTIUKKA TEKIITAPHUHT.
7.134. a) Ax)=19; B) g(x)=(2-3x)3+(2+3x)3;
0) y>(x)=0; 1) //(x)=(5x-2)4(5x+2)4
7.135. a) /(x) = (x+ 3)|x-1+(x- 3)|x+1];



7.136. a) JIx)=(x+2)(x+3)(x+4)-(x-2)(x-3)(x-4);
0) V)(X)=(x-5)s(x+7),,+(x+5)&x-7)1];
B) g(x)=(x-6)Ax+3)5t(x+6)Ax-3)5
r) /7A(X)=(X2-3X+5)(x3-8x2+2xXx-1)-(x2+3x+5)
(X3 8X2+2x+1).

Y?+2VZ’

7.137. a) ~

zX V-2x2+3 V +ZV+S
6) PW- x-4 +-7T 4~

» X (.X -1)5 (x + 1)5

)At; (3x+4)3 (3x-4)3°

)] | (-v+2)3(x- DXx+ 5)7
2x+1 2x-1

7.138. ) ffx)=g'l;
0) / « =4,3"
B) /(.X)=Y +312-5;
r) f(x) =5m4- 4x3+ 32+ 1

OyHKOUAMHU Xy(PT Ba TOK QYHKIUSATApHUHT WU
FUHAUCHU IIaKIWJa TaCBUPJAHT:

7.139. a) /(x) = |x+1]-x2-1;
0) /(x)=12x-3+x2- 1;
B) <p(x) = (x+ 3)[x-1] +[x+ IJx;
B g(x) =[x 1x+ 1x+ 2[x+ 3xj(e 1),

7J140.2)Ax)="|M,, M.

0) /(x) =2(x-2)x+]J
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B) (p(x) =31x-21(x- )+ :

r) g(x) =3Y2- 4x+ I|+]|.r - 0+ 8x2.

7.141. I'paduru 62-pacmuma Tac-
BUpJAHraH napaboJlaHWHT
TEHTJIAMAaCUHU TY3UHT Ba
YHH KY(DT-TOKIUKKA TEK-
IUPUHT,

7.142. Kangai maprnapaa /
dbyaKIIUS TpaduruU:

a) x=a TYFPU YHU3UKKA
HucOaTaH CHMMCTPHK
oynanu?

62-pacm. 631 HyKaara HucoOa-

TaH CUMMCTpPUK Oymamu?

2. @OyHknus K MMaTIapUHEHT Y3rapunm. Arap X TyIuiam-
Ja x apryMEHT KHUMAaTUHHUHT OPTUIIU OUNaH/QyHKI M-
HUHT KUWMaTinapu xXam oprca (Kamaiica), GpyHKOus ury
Tymiaamaa/o'B'm (kanwioseuu) ¢pynkyuaycuwaeaiu. bomkaya
aiTtranma,x leJITx.0A', x,< x2xuiimatiapaa/x )<Y(x2 6¥ca,
/ pynknus X tymmamzaa ycysum, arap Jx,)> fixj Oyica,
¢y>ncups kamaroBun Oynagu (63-a, b paem).

Arap x"eX, X2k X , x <x2pallx,) <J{x2) (Moc paBuII-
na/x,)>J[x2)) 6ynca,/ GbyHKIHUITa X TYIIIaMaa HoKamvuil
Jeyeuu ( MOC paBHUIA uoKambull Kamarn eyu) NEeHUTAIN.

Y

63-pacMm.
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64-pacm.

bynpait ¢pysknusa rpadurun yewm (kaMaWuimi) opanuk-
JapuiaH TallKapd TOPU30HTAIIMK OpajuKIapura Xam
sra OynumIapu MyMKUH {64-a,b paem).

X Tymiampaa ycyBuYM €KW KaMaroBuM (yHKIHsIapra
my TyImjiamJaa mMoHomown, HOKATbUW yCyBUYM EKH HOKATh-
ui kamMaroBYM (yHKOUsAIapra my X TyIiaMaa HoKamdb-
uii mowomon (QYHKIUsIAP NeHMUIAIN.

y=x1 pynknus (-00;0] opamukga MOHOTOH, UYHKH
yHIa KamaroBuu, [0;+00) opanukiga XxaM MOHOTOH, YHJIa
ycaau, NeKuH (-00;+00) Ja MOHOTOH 3Mac, YyHKH YHIA
KaMalB4YU XaM dMac, YCyBUM XaM dMac.

O yHKIUATAPHUHT MOHOTOHJHUTHHU HCOOTIAIIA
Kylunaru TabkujanapaaH (QoWmgallaHUII MYMKHH:

1) arap X tynnamaa / ¢yHKIHS ycyBum O¥yica, Xap
Kaggail ¢ conuaa /+c QyHKIuI Xam X ma ycaau;

2) arap/dyuknus X rymiaMaa ycyBuu Ba c¢>0 O¥iica,
¢/ pyukuus xam X ga ycanu,

3) arap / ¢ynknus X Tynmampaa ycca, -f QyHKIHS
yHIA KaMasiu;

4) arap/ (Ix)"0) dbysknusa X TymaMaa ycca Ba 3 UI0-
pacwHu cakiaca, |/f GyHKOHS Iy Tyliamja Kamasiau;

5) arap/Ba g dyHkuusnap X tyniaamaa ycyBuu Oyica-
Jap, YIapHUHT/+ g WHTHHANCH XaM IIy TYTjiaMmmaa Ycamu;

6) arap / Ba g ¢pyHKOusIap X TYmiamja YyCyBuUd Ba
HoMaHGUK Oyicanap,ylapHUHT fg KYMaiTMacH XaM IIy
Tymjaamaa ycyBum Oymaau;
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7) arap / QyHKIUS X TyniaMmia yCyBUYM Ba HOMAaH-
¢uit, n sca Hatypan coH Oyica, /" ¢GyHKOUS XaM Iy
TyIlIaMza ycyBuu Oynanu;

8) arap / ¢yHKIUSA X Tymmamaa ycyBuH, g (QyHKIIUS
sca/ QYHKUUSHUHT E(f) KHMMaTIapu Tymiamujaa ycyB-
g O¥ica, Oy QyHKIIUATAPHUHT gof KOMIO3UIUACH XaM
A'"na ycyBum O¥ymanm.

By Tapkuaiap TCHTCH3JIMKIApHUHI Xoccalapu Ba
(GyHKIHUANApHUHT YCHINM Ba KaMaWum U Tabpudaapu-
maH kenmu6 wyumkaauw (23-mamkka Ba 2-000, 4-§, 2-B. Ta
xaM KapaHr). Macanas, n:,eX, x2 X, x,<m:2maV(m: )<Y(r2),
g(x,)<g(x2) 6ynacuH. TCcHIrCH3NUKIApHUHT €) XOoccacura
myBopuKY (X )+ (X )<Y (x;)+(1'2) ra sra 6ymamus. by aca
f*+g OyHKUuSHUHT X Oa yCyBUM OYIMIIMHU KypcaTalu.

1-MUAUCOIJ. f=xp+Ax*+ [ QYHKIUSHUHT [0; +00)

SIPUM YKJa KaMaloBYM SKaHHUHH HCOOT KUJIaMU3.
Edum. y=x pyHKUHA [0;+00) APUM YKIa HOMAaH-
¢uit Ba ycyBuu. 2) Ba 7) TapKkmamapra kypa, x6 Ba 4x3
GyHKIUIIAp XaM M0y sSpuM yKaa ycaaud. Y xonna 1) Ba
5) Tapkunpnapra kypax6+4x3+l ¢ynknus [0;+00) na yca-

IH, 4) TapKUAra Kypa { OyHKIIHS KaMasau.

Arap dbysknus [a;x,] ma ycubd, [x;Z)] ma kamaroBUH
OyJyica, yHUHT X, Aard J[x,) KUAMAaTH [a;b) Jard KOJTraH
Oapua KuiimMaTinapunaH karra Oynmamu (65-1 paem). Ma-
camaH, y=-(x-xi)2+yl QyHKOHUSA (-oc ;+oo) JIa DHT KaTTa
KuiimMatra spumand, y,. =y, (65-" paem). AkcuH4a,
AN=(x-x2)2+"0 pyuaknus (-oc ;x2] opanukma Kamaiuo,
[x2;+00) 1a ycamau (65-b paem). Vuuurx2aaru y0 xuiima-
TH (-o00;+00) AArd KoJraH Oapdya KuWMaTiIapuaaH KH-
YUK: yymKaEE y(0. 65-a paemaa rpaduru y=ya Ba y=y,
TYFpU yn3uKaap Ounan yerapananran/lx) ¢pyHkius Tac-
BUpJAHTaH. 65-b paeMaa mnapaboJaHUHT TapMOKJIapH
IOKOpHUTA YCKCHU3 UYHANTaH: _y=+oo EKUy-»+00. by hyHK-
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65-pacm.

Ys IOKOpHUJAH yerapajaHraH aMac, Kyiugan y=y0Tyrpu
gyu3uK Omiad derapamanran. Illly xabu, 65-pacmma tac-
BUpJaHTaH QYHKIUS IOKOPHIAH OunaH yerapalaH-
raf, dbyHaKHA 3ca (65-c paeM) IOKOPHIAAH XaM, Kyi-
WJaH xaM derapananran smac. JlekuH /[c,d\ opanukna Oy
byukuus y=y/ Ba y yfi Tyfpu uu3ukgap OuiiaH derapa-
JaHTaH OYymaaw.

Arap mynmaii M XakukKuii COHU MaBxkyja Oymubd, 0ap-
4ya x E X coHnapu y4yHJ/x) > M (Moc paBumma Y(X) < M)
TCHTCH3JUK Oaxapwmica, / QyHKuus X Tymiamaa gyuudan
yeeapananeut! (loKopudan uezapananzan) Hcvunanu. Arap
¢byHknusa A'Tyrnamaa XxaM KyHulaH, XaM IOKOpHUIaH Yera-
panmaHraH Oyinca, y Uy TYIJIaMa uezaparanzan ACUUIAIN.

2-Muc oI y=-x? pyaknusau kKapaiimuis. bapua
xe(-00;+cc) connapu yuyH -x2< 0 6ynranu yuyH Oy ¢pyHK-
U (-00;+00) OpPAIMKJa IOKOPUIAH YerapajaHTaHIuUp.

3-Mucol y=x2pyaknus (-00;+00) opaluKaa
Ky#WujaH derapainaHraH (QYHKIUAIUDP, YyHKH Oapua
xe(-00;+00) coHnmapu yuyH y(x)=x2>0 TCHrcu3iauk Oa-
Kapui aau.

4-Muconry=x pyukuus (0; 1) opanukga Kyiinugan
0 coHm OwminaH, OKOpHIaH 3ca | COHM OunaH dYerapa-
JMlaHTaH KaHWHH KYpUII KHWUH dMac. J[cMmak, Oy pyHK-
uus (0;1) opanukna derapalaHraHaup.
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Arap uxtuepuil JI/ XakukKuii COHM y4yH, IIyHAAH OUp
XEX couw Tonmnu0, J/x)>M (la)<J/) rcurcuznnx Oaxa-
punca,/la) dyuakmus X TyminamMaa KyWuaad (MOC paBHII-
Ja, IOKOPUJaH) ucrapaiaHMaraH JcHUIanu.

Arap/dyHkinus X tyminamaa € Kyiuaan, € 0KOpHIaH,
€KM Xap UKKU TOMOHJIaH YerapaianmaraH Oyica, Oy ¢ yHK-
nus X Tynjaamjaa dyerapaianMaraH (yHKIOUS JeHuiaiu.

MamkKa ap

7.143. OyHKOUSJIADHUHT YeTapalaHTAaHIUTHHH HCOOT
KHWJIAHT:
a>J1 7 7 ; 6)V™ b -

7.144. OyHKUUATAPHUHT YerapajaHMaraHJIUTUHU HC-
00T KUJINHII
a>

7.145. a) ¢bysknus (-00;-0,5) na kamalWIINHY,

4 ~

0) (GYHKIUS (2;+co) J1a YCHUIIUHU;

B) y:2}\A - dbyuknus (-00;1/3) na yeumuHu;

r) y=4"~1 byukuus (-7; oc) 1a KaMaWUIIHUHU

HCOOTIIAHT.

7.146. a) y=3x2-4x+7 dyukuus (-0o; 2/3] na kamailu-

IIWHH;

0) y=-5x2+6x+19 pynkuus (-oo; 0,6] na ycumniu-
HU;

6)y = 3n/4x+ 1- 1 pynaknus [-0,25; +00) ma ka-

MaWUIINHA;

368



2)y =2+ V3-5.X ¢GyHKOUA (-o0; 0,6] na kamanu-

IMIUHA UCOOTIIAHT.

7.147. a) y=x}-3x dyukuus [1;+ oo) Aa ycUIINHU;

0) y= 12x-x3 GyHKIIUA [2;+ o0o) [a KaMaWHIINHHU;
B)y = 05x2- 2y/x pynkuus [l; <o) na ycumuHU

Ba [0;1] ma xamaluImIUHH;

2)y =Jx-Ix 2 dyHKIUS [0;0,25] na YCUIMIUHHU

Ba [0,25;+ o0) Ja KaMalHMIIUHU HCOOTJIAHT.

7.148. f(x)=x2 dpynkuus Ocpuiran. ApryMEHTHHHT

Xap KaHmad X, Ba X2 KUUMaTiapuiaa

N 2 OyJMUIIUHN HUCOOTIIAHT.

7.149./(x) = Vx ¢yHknus Ocpunrad. ApryMEHTHUHT

7.150.

Xap KaHjai x, Ba X2 Kuiimatiapuna /

———————————— 8}7J'II/IH_II/IHI/I ucOOTIaHT.

V(x)=x2-4x+4 Ba g(x)= X—+—1 dbyukuusmap O6cpui-
raH: Xt

a) Y(x) ¢ynkmus [2;+ o00) ga YcumuHU UCcOOT-

JIaHT;

0) g(x) dbynknus [2;+ o0) 1a KaMaWWIIWUHHU WUC-

0oTaaur;

B) a HHHr/(3)=g(3) 6ynanuran 6apya KuiiMatia-

pUHU TOIMHT;

r)(x-2) = A TEHTJNaMaHu [2;+00) opanukaa

CUHHT.
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7.151./(n) = (x- 3)2Bag(x)~" I 1 dpyuknusiap 6cpui-

7.152.

7.153.

TaH:

a)Y(x) dyuknusa (-00;3] n1a xkaMalWuIIuHU UCOOT-
JaHT;

0) g(x) pynkuus (-00;3] na ycumuHU UCOOTIAHT;
B) a HUHTY {2)=£(2) O6ynaaguran O6apya Kuiimartia-
PHHH TOIIMHT;

2
r) x26x+9=)]—" tenrnamanu (-<»3J opanuknaa

CUYHMHT.

Arap J{x) pyHkums X Tymiamjaa ycyBuu (Kama-
0BYM), g(x) GyHKIUSA 3ca X Tymiamjaa KaMaroB-
g (ycyBum) Oymnca,Y(ir')=5(x) TeHrinama A'Tyninam-
na kynu OunaH OWTTa WInM3Ta 3ra OYJIUIIHHU
UCOOTIAHT.

(DYHKL[I/IHJ'IapHI/IHF HOJIJIApUHU TOIIUHI:
x+ 1

a) /(x)=3.r-4; n)/(x)= 1x-1 I*~rr]- i

0) / (x)=2x2-5x+ 6; e)/ (x)=x3+8.x-x;

x-1

B) / (X)=Vx-1+V2-x;x)/(x)= 2 Txi1

O yHKUUAJTAPDHUHT YCUII Ba KaMaWUIIl oOpaiMK-
JapUHU TOIHHT:



O YHKIHUSAJIAPDHUHT 3HT KaTTa KUMMaTUHU Ba ap-
TYMEHTHHUHT YHTa MOC KUHMaTIapUHU KYPCATUHT:

7.158. y =5-|x+ 8§|.
7159, y=2-4x"2.
7.160. y=.r-2.x+3, x0[1;5].

7.161. y - -x2- 4.V+ 1, ,xe [-3;0].

7-162" = i b ¥ - 7-163-> -=2rbi-
7.164. Y=y11+“~1{— 7165y 4

7.166. X=£;qTJ:{)

@OYyHKIUSHUHT dHT KUYUK KMWMaTUHHU Ba apry-
MEHTHUHT (QyHKUMs Oy KuiimMarra spulIafiuraH
KHHMAaTJIapUHU TOIMHI:

7.167. y-yj4x2- 12X+9- 2
7.168. y=3+yJxl- 3x+2

7.169. y'=.x2+ 6x+11, xe[-4;2].
7.170. _y=-.x2+2.x+2, xe[-1;2].

7e,7,0>=-Ne T - 7n2-"-M" t-
7073, V = 5 T 1 7.174.y 4 *) +4-

Oyukyusanap rpadpuUruHu SCAHT:
7.175. J/x) xydT byHkuusa yayH x < 0 ma/(.x:) = Vx

Oynca, J{x) bynkuuss paduUruHu sICaHT.
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7.176

7.177

7.178.

7.180.

7.182.

7.184.

7.186.

7.188.

7.190.

7.192.

f{x) xydpt dyHkuus yuyH x < 0 ga JIx)=x2-3x
O0ynca,/x) GYHKUUSHUHT TpaUTHHU SICAHT.
a)/lx) Tox pyrknus yuayn x < OmaV(x)=x20yica,
Y(x) pyHKOUSHUHT pa@UTUHH SICAHT;

0) Y(x) Tox pynkuusa yuyn x < Oga [Ix)=x2-2x
Oynca, [Ix) ¢dbyHkuus ¢paduUruHu sICaHr.

Y- (N +4x+3)- 7179 yoIN -2]-1].

v=|2-]1-BI||. 7.181. y axjx2- 3x +6]|.

y=V4aX2-4x2;x+xa . 7183y 1o 4 ;.

\% 7.185. 3/::2' VIX- 3| .
y=2-V3-W- 7.187. 5 _=2--VIx-3|].
N
v=12-V3-N|. 7189, .
W X
YW r 7.191. y=xn »

66-paemaa y=nx2 mapabomna Ba Ox YyKWTa napai-
acn (/) Tydu uuszMK {napabora dupexmpucacu),
F(0;/>/2) —napa6ona ¢oxyca TacBUpIaHTaH,

1
/7=". a) unapabonana-

ru uxtuépuit L(x, y)
HykTa yuyH FL=LN
OynmumuHu UCOOT KU-
nuHT;, O0)mapabomaHu
y=x OwHccekTpmcara
X HucOaTaH TeOMETpPHUK
aJIMamITHPUHT, XOCHI
66-pacM. Oymaguran x=<p(y), y>0

K(4-p/2)  IOz-pll)
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OOFJTaHUIIHUHT AaHUBYTAHWII Ba Yy3rapum coxa-
JapuUHU TONMHT; KBaApaTUK (QYHKOUS YEKIH
allupMalapUHUHI XOCcacu Kalcu ¥y3rapyBuura
HucOaTtaH ca’™iraHagu? c) OOFJIAHUIIHU y=Ax)
KYpPUHUILITA KEITUPHUHT.

3. Haspuii pynxuusi. Tabuatma Ba aManuéTna MablIyM
Oup 7T BakKT YTUIMH OWJIaH KaWTagaH TaKpoplaHagWTaH
xapa€Hmap yupab typaam. Macaman, xap 7=12 coarnma
coaT CTpCIIKach OWp MapTa TYJIWK allaHagd Ba OJIHH
Oupop ¢ Bak™ MOMEHTHIA KaHAail ypuHIa Typran Oyica,
kciimurH / + T, t+2T, ymy™maH, ¢t + T, ke.Z, BAaKT MOMCHT-
nmapuja sHa my ypuara Kaiitanu. Kyém 6mman Ep opacu-
maru macoda 7=1 Hwun maBomMmaa y3rapaad, UKKAHYU
Wunga y3rapuil 1y KYpUHUIILA TAaKpPOPJIaHaIH.

Ymyman, myngaii T coHum MaBxkyxa Oymncaku, y=f{x)
GYHKUUSHUHT D(J) aHUFYTHUII COXAacUJaH OJMHTaH Xap
KaHnaail x yuyH x+T, x-T connapu xam D(J) ra Teruuniu
O¥ynca Ba J{x)=Ax+T)=f{x-T) TeHTnuKknap Oaxapumuca, /
byHKUUATa daepuil pynxyus, T coHra my QYHKIUSHAHT
Oaepu, YHT KHUYUK MycOar naBp 3ca GQYHKIUSHUHT aco-
cuu daepu JeUUTAIN.

l-teopema. Aeap Tconu/ Qpyukyusnuune oaspu
oyaca, -Txam ynune oaepu 6yraou. Aeap 7/ ea T2aap/
Gyukyuanune oasprapu 6yica, TI+T2xam wy ynxyus-
HUHZ 0aspu 0yraou.

Uco6orT -T conm / QyHKUUSHUHT JaBPU DKaHHU
Tabpud Oyiimua Ax)=/{x- 7)=Jx+7) TeHTTUKHUHT Oa-
XKapulaéTraHIUTHIaH KenuO 4Yukanu. 7,+ 7, HUHT JaBp
dKaHU 1y kabu ucbormamaau: I /+(7|+72)= A/+7,+
+7)=11 t+Txy=A4¢t),4 /-(7,+ 72)=1/-7,-72=1/-7,)=A/).

Hatuxa. deap T con/ ¢pynkyusnunz daspu 6ynca,
kT con xam ynune oagpu 6yraou, 6ynoa x — OymyH COH.

McOor. MaremMaTuk MHAYKIUS McTOAuIaH (oii-
najraHamMu3. k=| ga teopema Tyrpu: xT=T, T 3ca maprt
Oyiinua naBp. Arap «7 GYHKIUSHUHT AaBpu Oynca, 1-
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Teopcmara acocaH, xT+7T={x+\|)T xam paBp. Y xojjaa
UHAYKIHSA O0yiinda Oapyua x OyTyH coHnapnaa x T nap QyHK-
UUSHUHT JaBpu Oyiagu.

2-tcopewma. Adeap T conu/¢pyukyusnune acocui
dagpu bynca, yHkyuanuune Konean oapua oasprapu T ea
b6yaunaou.

N cb6o1. UcOoTHE MycOaT naBpiap y4yyH KypcaTHII
erapnmu. 7 coHM (PYHKUUSHUHT acocWil naBpw, 7, dca
YHUHT UXTUEPUU MycOar naBpu OyincuH. 7, HUHT 7 Ta
OYyIMHUIIMHU KypcaTamMu3. ACKMHYA, 7, COHM 7 Ta
oynuamaiinu, nc6 dbapas kumannuk. Y xonga T'=kT+m
ra sra Oynamu3, Oyuma £eN, 0<m<T. Jlekun 7 Ba 7,
COHNIapHu AaBp Oynranmm yayH m = T—k T COHH XaM JaBp
oymamu (l-teopcmara myBoduk). 0</u<7 s3kaHu Ba m
COHH nMaBp Oynaranmaad 7 COHM acoCHil AaBp Oyimoiamaii-
ou. 3uanuk xocwn O0ynau. Jlemak, ¢apas Horyrpu. ByH-
JaH KypuHaauku 7, coH 7 ra Oynunaau. Iy 6unan Teo-
pema ucbot OYmmm.

Arap / pgaBpuil (QyHKUMA TpaQUTHHUHT Oupop /a
a+T\ opalmMKgaru KUCMHU scaiTaH Oynca, Oy KUCMHHU
Ox yxku Oyiinua KeTMa-KCT mapajies Kydupuimiaap Ou-
JaH KOJraH KUCMJapHU sicalll MyMKHH.

M 1 ¢ 0 1. y={x} QYHKUUSHUHT JaBPUNAIUTH Ba aCOCUI
maspu 7=1 OynumuHM “cOOT KUiIamMu3, OyHAa {X}=x-[x].

N co6orT X raxap kKagmad 7 OyTyH COH Kymuica
XaM X HHHT Kacp KHCMHU ¥y3rapmanam:{x+ 7} = {x}. [e-

MaK, {X} ¢GyHKUOHS OaBpuid QyHKUHS Ba xap KaHgah Oy-

TYH COH YHHHT IaBpH. 7=1 cOoHHM my GYHKUHUSHHUHT aco-
CHil naBpW dSKaHWUHH HMCOOT KuiaaMui3. ByHUWHT ydyH
7,6(0; 1) coHn {X} HHUHT AaBpHU OYJIOIMACIUTHHU Kypca-

THIIUMU3 Kepak. ACKHHYA, y XaM JaBp OYIWUIH MyM-
KUH, genuk. Y xonma {x+7j} = {x}0ynagu. Xycycan,

x=0 ma{0+7;} = {1;} = 7, ra sra O0Yymamus. Keluuru
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UKKW TeHraukaan 7= 0 skanu kenub yukjgau. by aca
7,6(0;1) 6ynumwura 3uxa. Jemak, 7, corn {*} dyHkuus-
HUHT JaBpW, YHUHT acocuid maBpu | coHmman mbopar.

7.193.

7.194.

7.195

7.196.

7.197.

MawmkJaap

OyHKUHUAJIAPHU JaBPUHINKKA TEKIIHPHUHT:

a) YV=x\ 0) >>={*}+1; 8) y=35-

r) y=x2] n) y=[x]~1; e) y=5+x-
K)  y={x}; 3) y=x*+{x); u) y={5+x);
K) y=[x]; m) y=[x]+x; M) y=[5+x].

Happnapu 7 ra TeHT UKKU QYHKIHUSHUHT WH-
TUHAUCH, KyHalTMacu Ba OYITMHMACHHUHT XaM

JaBpu 7 Ta TEHT OYIMIIUHUA MCOOT KHIJIUHT.

502
Arap- Ba- coHIapu/GyHKOHUSIHUHT AaBpiapu

Oyica, COHHM XaM YHUHT JaBpU OYNUIIUHHU HC-

00T KHWJIMHT.
Arap / Ba g pyskuusiaap O6up xun T maBpra ara

oyncanap, y xomna F(x)= "j+g”*yj dyHKuus-

HUHT JaBpu T70YIMIIUHU MCOOT KUIHMHT, OYH-
la m COHM k 6u [ HUHT DHT KHUYUK YMYMHUH OYiu-
HYBYHCH.

O yHKOUATApHUHT JaBPUHHU TOIIMHT:

+4if 06) y={2x]+1{bx\
, I— , 2M- {4 %},
B) >-=VI45x}, r) ~ 3{6dp{4n}’

o) V= {n}+ 8{5/u}, e) y=T7{6n}+{4n}-1;
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>K) y= {3x _072}+ {Zx + 0’3}a

3) y=ylfefix}- {13+ 0,4} + 5.

7.198. Xap kaHgail panumoHana CoH ymOy
LxGQ,
uppanuoHaid COH.

dupuxie QYHKUUSICUHUHT JaBpu Oynumwu, ne-
KUH YHUHT DHI KHYUK MycOaT AaBpu HYKIHUTH-
HH WcOOTIIaHT.

7.199. Kyingaru QyHKIUSTapHUHT TaBPUH dMACIHUTH-
HA UCOOT KHUJIMHT:

)V ={IV, 6){x2}; B) {x!+ {x>/3).

-x, arap 0<gm<],

7.200.fix) = 1 A HKIUg Oepuirad.
Jix) — arap 1<ik<2 ymKu P

My dysxums €Epaamuna gaBpuil ¢GyHKIUS
KYpHHT.

4. Teckapu ¢ynkuusi. Arap b=J{a) TCHTTUKHU KaHO-
aTIAHTUPYBYH (a\b) KUUMaTIap KyHTH a=<p{b) TCHTIHUK-
HU XaM KaHOAaTJIaHTUpcCa, akCUHYa, a=(p(b) HU KaHOAT-
JaHTUPYBUM WY XYPT h=/[a) HU XaM KaHOATIaHTHUDCA,
y=Ax) Bay=(p(x) QyHKUUINAD y3apo meckapu Qynxyus-
nap aedmnanu. By ukxkm QyHkumsmaHn uxtuépuil oupu-
HU myepu ¢yurkyus, WKKAHYNCHUHU 3Ca OMpPHUHUHUCUTA
HUcOataH meckapu @yuxyus nAe0 ONUII MYMKUH. /
¢byHknusara Teckapu QyHKOUS S A OpKaidu OeNrujiaHagu:
/-' (x)=g(x) Ba %d{x)=Ax).

Tyrpu Pyukuus y=4x) O0yncuH. YHU x ra HHcOaTaH
eund, x=ip{y) KYpHUHHIITa KeJITUPAMHU3. y=fix) Ba
Xx=ip{y) — TEHT KyWwIn MyHOocabarnap, 6umma zpagux Ou-
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<=
V=x

67-paem.

JaH TacBupiaHaguiaap (67-<3 c)

pacm). Oparra kypa, QyHK-

OUSHU y OpKalH, apryMeHT-

HU x OpKalu Oenruiacaxk,

x=(p{y) OoFmaHHWIIITa X Ba y

JapHA ajIMalmITHPHUO, Tab-

pubna xypcaTuiaraHugex,

y=(p{x) €3yBHM omnamu3. by

xonna/ rpadpuruma €rran xap

oup M(x,y) HyKTa y=x TYFpU YH3UKKa HHUcOaTtaH ¥y3ura
CUMMETPHK XoJatnaa (p rpaduruaa rrad N(y,x) HyKTara
Yyranu. YMymaHn, y3apo Teckapu J{x) Ba <p(x) QyHKIHS-
nap rpadukirapu>>=x0ucceKkTpHucara HucoOaTaH CHMMET-
puK xoinamaaunap. Jlekun xap Kangad GyHKOHSA Tec-
kapu (yHKOUsIra sra OynaBepmaiiau. MacanaH, y=x2
dbysaKkIMs Oyiinya G yHKIIMOHAN OoFaaHuIn OyaMaran (Xap
Oup >>0 kuiiMaTra X HUHT UKKA KHHAMAaTH MOC KeJiaau-

ran) x=+=V>’ myHocabarra sra Oymamu3s. JlekuH

0< x <too Ba x=+ y[y €xku y=x2 -™<x <0, Ba x=-MV

nap ¥3apo Teckapu GoFTaHMIIIAPAKD. X=>/Y Hu (Xapd-

JapHU alMamTHpuO) y=yfx KYypuUHULIOA €3aMH3.

YnapHuHr rpadukiaapu 67-b paeMja TaCBUPJAHTaH.
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Arap X TyniiamMra Kapaunuiu jc,**, kuiimartaapaa pyHk-
NUSHUHT MOC KMAMaTIapu ) 0yaca,/pyHKkuuA
X rynnamaa meckapuianyeuu YyHKyus neduaanu.

Arap/x) ¢pyuxuus A' lynjiamna mouomon 6yaca, y xomaaa
V~AX) dyuxuusa tcckapuiaanyBuu ¢GyHkumusi 6yaanm.
Xakukatan, / ¢pynknusa X aa ycyBuu OyiacuH. Y XxoJjaa

Jdapaa A x A /x,)-1>abHu /x * /x,) Oyaaau. Byn-
aail xou/ ¢pyHkuus “TynjamMaa KkaMawB4M OyJraHjaa xam
VpUHJIM. / PYHKUMSHMHI MOHOTOHJMIMAAH YHIAa TCCKa-
pu/"' QyHKIHUAHUHT MABXKYIUITH KcJau0 unkagu. Arap/
¢yuxuus lalb) opamukaa yeca (ékm kamaiica) Ba y3Jyk-
cu3 6yaca, y \4a)'Ab)\ opanukaa (kamMawBuu OVJarasga
[f{b)\f{d)\ opamukna)/"' Teckapn pynkuusira sra oyaaam.

Mamkxap

7.201. 67-e paemaa/ ¢pyHkuusi rpadpuru TacBUpJAHIaH.
Iy ¢ynkuusa (-oc;+oc) mHTEepBajaga TeCKapH
¢dyuxnusra sra 6yaa onagumu? Kangaii opanuk-
Japaa Teckapu (YHKIUsIra 3ra Ba HUMa Y4yH?
Teckapu ¢yHkuusaap rpapukJIapUHUHT 3CKHU3-
JIADMHHU YHM3UHI.

7.202. ®dyHkuusra Teckapu (pyHKUMSHM TONHHI:

a) /(¢*)=2x+3;, ©0)JIx)=";
B) /(x) =x2, X0[0;+00];
r)/(x) =x2, (-00;0] ;

1) /(xjre-.x2, xe(-00;07;

|x, arapx 6 [031),
[3-x, arap x 6 [12).

7.203. @yHKUHUSA TeCKApUJAHYBYHMU:
a) / (x) =3x2+1; 0) /(x) =3x+4;
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B) /(*) =4.x-5; nJboy =" {;
A )~ )l x)=";

/7 11 -/ 11" araP 10;1),
p, (o [m- 1, arap ae [152];

X @Bm+1, xe [0;51),

3) /(*) =[.3&41? AGHYj

/,z X _IU 3»* A0 0yaca, } 3a2 )

u ~ K)/(X) = -———-?
)/ [x, x>0 Oyxca; )/(x) 1-3 A

5. Kanpaa ouinan Oepuiaran pynknus ndogacuHu Ty-

3HIIL
Yy=ax+b, a*Q, yn3ukiun GyHKuussHUHT 6up xua M=x~
-X., KajaM OWJIaH TY3WJIraH KagBaju OepuyraH O0yJcuUH:

/ X > Av

1 x Vpax+h by~a(x-xy=ah
2 be. y-ax”™b Ay=..=ah

3 y=(ix+b Ay=..=ah

Ay kuiimatiap QYHKUHMSHUHT |-TapTHOAH UYGKIU
avupmanapu (1-§, 2-6ang, 3-mucona). y=ax+b yusukan
QYHKUMSHUHT Ay YeKkJH aiupmanapu Yyseapmac sa ah
coHra TeHr. By xycycusiTiaH (QYHKUHSI TEHIJIAMAaCHHHU
Ty3umAa Qoiaaasanamus.

1- Mmucoa Typr (x.; ) Hykraau (KyQpTian) skaaBa

Oepuarasn:
x 1 2 3 4
v 14 14,6 15.2 15,8

YV=AX) pyHxuus TeHrjaamMacMHu TY3MHI.

379



E u u m. Kagpaauun Ay yexkim aiiupmanapraya jga-
BOM JTTHPAMINK:

X 1 2 3 4
14 14,6 15,2 15,8
0,6 0,6 0,6 =ah

kaaBaa Kagamu A=\ n1a Ay dexym aiiupmanap Gup XuJ,
7=0,6. Jlemak, xaaBaja y=ax+b un3uKIu QYHKUUSHH
ndonanaiian. ¢ 6a b ko3 PuNUEeHTIAPHN AHUKIAWNMUS.
1-ycya Homabaymiaap conu umkkura. XKaasaagan
UXTHEPUIT MKKH KypTHH, Macaian, (1;14),(3;15,2) Hm
Ja-1+ ft= 14,
ax+b=y ra kyiin6 cucremanu Tyzamus: la.3+ =152

By cucremangaun,n = 0,6 Ba*=13,4 coHJapuHHU Toma-

mu3. Jlemak, y=0,6x+13,4 tenraama y=/{x) pyHxuus
TeHIJaMacuamp.

2 -ycya. Ay=ah 6yituua 0,6=0- 1,6ynnan a=0,6. By
KUIMAaTHU Ba uUXTHepuil Ky(pTHH, MacanaH, (1;14) Hu
ax+b=y ra k¥iin6, narukanan b au romamus: 0,6 -!+/>=
=14, £=13,4. Tenrnama: y=0,6x+13.4.

Tonuaran MyHOCa0ATHUHI AHUKJIMTHHHA OUIMII YUYH
YHIa X HUHT KaABaJ KUAMaTJIapuAAH KYHMII, TOMUJITAH
HATHKa OMJIaH ) HHUHI jKaJBaJ KuiiMaTu opacuaaru e
YyeTJaHUIIHU (XaToHM) XucoOaam Kepak. MacaJjan,
£,=(0,6-1+ 13,4)-14=14-14=0. ®opmyaa aHUK HATHKa-
HU Oepra.

2-MHucCo0Jd Acocu <3=60 mm,0amanaauru A=16 mm
O0yaran yrkup Oypuakim y4O0ypuak M4ura OMp Heda TYFpH
TYpPTOYpYAK WIYHAAH YM3HWJITAHKH,YJAPHUHI MKKH YYH
Y4OYpUYAKHUHT acOCUIa, KOJIraH UKKH Y4u éH TOMOHJIA-
puaa éragu. Typroypuak x (MM) OaJIaHAJIMTUHUHT y3ra-
pumura O0OFJMK X0J1a acocu ) (MM) HHHI Y3rapuiiu
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Ky3aTHJITaH Ba HaTwkajdap /=5 MM KagamJim KaaBajjaa

oepuaran: /=5 Ay=54-60-48-54=...=-6,
e 0 5 10 15
y 60 54 48 42
Ay -6 -6 -6

V=/X) GornmaHMIHUHI TEHrJAMACHHH TYy3aMH3 Ba
yHaaH ¢oiinananué, x=6, 12, 14 ra Mmoc y HUHT Kuiima-
TUHU Tomamu3.Uekaum aiiupmanap I1-muco;ma mycodar
3nu. Kanpaii cababra kypa ymody MucoJIa yJgap MaH-
¢uii 0yamoxna?

E 94 u m. &y=-6=const. Bornaunmuun y=ax+b kypu-
HUmaa usjaaiimus. Ay=oh 6yiinua -6=a-5, a=-6/5. by
KHiiMaTHA Ba uxTHEpHii TapTuéaa (0;60) skydpTHH ax+b=y
ra Kysmus. Yuagan b=60 ronuaaau. HM3nanacrran 06of-

Janum: y="x+60. YHra kerma-xker x=6, 12, 14 nap

Kyiiniaca, y=52,8; 45,6; 43,2 tonmmmaau. l-mucoaga
Kapaiaran GyHKOHUS YCYBYHM,IIYHra Kypa YHHHI YeKJH
aliupmanapu myco6ar. Ymoy Mucosiga 3ca KamMawB4H
GyHKIHA KapaaMoKAa.YHHHI 4YeKJIH aliMmpMalapum MaH-
buit 6ymagn.

h=x-xt =const kagam 6mnan y=ax2+bx+c kBagpar
(YHKIHMSAHUHT KaABAJHMHHU Ty3alauk (10T. constans €ku
constantis — KOHCTaHTa, JOUMHUH KaTTAIHNK,y3rapmac);

y=<vitbx+c Hyx=y2yl=0-axl+b)h +ah2
*2ax+J1 y +6x M0 Jly2=yJ-yl=(2ax1+b)h+3 ah2
x3-x+2A N3=1B+H633+C 4y, =Y,-V3=(2axl+b)h +5abe
x=x+3h V=af+bx+c

Yexau alimpmanap Oup xua 3Mmac. Yiaap aidupmacu
2al12 ra teHr O6yaraH apudMeTHK MPOrpeccHsi TAUIKUJI
ITMOK/A.
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Nxkkuuuu afimpmanapuu Kapaimus: A3 [=Ay:—
Ay=2ah2 Ab2=Ay—Ay2=2ahl Ba xoka3o. Llyunai
Kb, arap y=ax2tbx+c kBaapar GyHKUHS KaaBaJIH
yarapmac M=x-x.n1 Kagam OumiaaH Ty3maraH O6yJjca, K-
KHHYH aiimpmanap y3rapmac 6yaub, 2ah2ra Tenr 6yma-
AH Ba, aKCHHYA, y3rapMac KagaMJHd KaaBajJAa HKKHHYH
TapTuban aiimpmanap nouMui Oyiaca, kagBajg KBajpaTr
yuxaa opkKajau ugoaaTaHUIIM MYMKHH.

3-Mmucoa. Tcopanum T (cex) TcOpaHMII gaBpH-
HMHT/Z (1?) y3yHJIurura GOFJMKNMIY Ky3aTHJITaH Ba Kyiiu-
Jard KaaBaj Ty3wJaran (Kagam [ =1 CeKyHHO):

m 0 1 2 3 4
h 0 0,236 0,944 2,124 3,776
IA 0,236 0,708 1,180 1,652

J2A 0,472 0,472 0,472

h=AT) yuxkuusi GpopmMyJacMHH TY3HHI.

E 4 n m. A2aiimpmanap ysrapmac. 7=0 ga A=0 0yuaran.
dcemak, ¢pynkuusa rpaduru kKoopAauHaTajap OomwuaaH
yryBun mapaGosaa. YHuHr TeHriaamacuuu H=aT2+bT=
=T{aT+b) xypunumaa uznaaiimMu3. YHaa a Ba A K0d(-
¢unuentaap Homabiaym. Byunaru a wu A3=2ah26yiin-
ya tonamus: 0,472=2 aA2 0=0,236. Duau b Hu TonmU
YUYH KaaBajaaH uxtuepuii (7;A) :xxkypTHu, macaaan, (0;0)
HHM TeHrinamara Kysimu3: a-0+A=0, Oynaan A=0.

Jdemak, u3zmanactraH TeHraama /?=0,236T2 éxku

T=0,206V/r Tonuaran ¢opmynaa ¢pusuka KypcuaaH

MabJIyM ¢opmyaara kyna sSIKHH.

4 -mMucog Nmiaad ynkapujiran MaxcyJOTHHHT X
MHK/JIOPUIa YHUHI ) TAHHAPXMHUHI OOrIUMKMIITU >Kajx-
BAJTH TY3WJITAaH, KaJaMu JOUMHII IMac:
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0,5 1 2 3 10 20

\% 8.4 4,6 2,5 1,6 0,9 0,8

V=4 X) 6ornannmHuHr QopMyaacuHu Ty3amMu3.

E u u m. Kaasan kapamu h=const. By xoJqna 4exkan
aiiupmanapaan ¢oiganana oamaiiMui.bornTaHMIIHUHT
rpadpuruau HykKTajgap O0yiinya yuzamus (68-paem). Umns-
Ma runepoojaHuHr Oup Tapmorura yxmaiiau. ®opmy-

JIaMH y=a+- KYpHHHIIWAA H3JIalMHU3, YHIA a éa b Ho-

MabJayMiIap KaTHammokjaa. KaaBajjgaH uxTuepuii tap-
THOAA UKKHTA, MacauaaH, (0,5; 8,4) Ba (4; 1,6):)kydTaapuu
dbopmyna udpogacura kyamms:

84=0+—,

0,5

1 6ynaan a ~ 0,62, b ~ 3,89, renraama
1,6=10+-,

"—0,62+3’§9- oyaanu. @opmyJia GOFJIAHUIIHU TAKPUOUT

upoaanaiinu.Macanan, x=4 1a popmya 0yiinuay=1,59
HU TomaMmu3, :KaaBajana 3ca y=1,6. dopmyJja xartocu
r=1,59-1,6=-0,01. AHUKYNIKHM OIIMPHII Macajajapu
OuJIaH KellMHPOK MIYFYyJJaHAMHU3.

68-paem.
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Mamkaap

7. 204. TlogagaH TaBakkajaura 5 ta Kyl askpaTuiauo,

7.205.

7.206.

0ViiuH eakacuaaH AyMrazacurava yauanran (/ ,
cm) Ba Taposuaa topruiaran (P, kI'). Harmxka
Kyiugaruya 0yJjran:

1 51 52 53 54 55

p 37 39 41 43 45

Ily 30Taaru KyidgapHuur P orupaurunu / y3yH-
JIMKJIApH 0yiin4a aHUKJIAI y4yH (popMyJ/ia Ty3HHI.
@®opmyaanan Ppoiinamnanud, /=52,3; 54,5 (cm) na
P (xI') o TakpubaH aHUKJAHT.

Yera §3 mmuHu X % ra 0askapca, MIIXOHA Y3
nmuen Yy % ea Gaxapran Oymagm (BkaaBajira
KapaHr). borganum ¢GopMyJIacMHH TY3HHI.

X 7 14 21 28 35

N 2 4 6 8 10
Kynpuk apku mnapaboga éiim makauna 0yauo,
apKHUHT A y4Yd CHHHHI ypTacuaa sKoWjgamraH
(69-pacM). Apk BepTHKaJ yCTYHra 3ra, yJap apk-
HU TOPTUO TypyBYH BaTap Oyimua xap 10 m aaH

CVHI JKOMJAIITHPUWITAHJAP. APKHUHT 0aJaHAJIUTU
8 M. YCTyHJapHMHTI Y3YHJHUTH TONMUJICHH.

A(0;8)

230 -20 10 (0] 10 20 30

69-pacwm.
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7.207. /(>4) rox Kyduwuur R (Om) Kapmujiukka 00¥-
JUKJIUTY Ky3aTWIran (AKajBajira KapaHr), Ky4-
AaHum goumuii. /=J{R) GOFJIaHUUMIHHHT TeHIJa-
MaCHHHM TY3HHI.

R 20 40 60 80

7.208. 45-mamkaa arap A(0;20000) Ba B(18;42000) 6y.ica,
y=kx+1[ (1) xapaxkar Ba y=ax (2) napoman QpyHK-
nusijapu udoaarapuHu TY3MHI. Arap KOpXOHa
2592 MUHT CYMJIHK 0yIOM HILIA0 YMKAPraH Ba YHHU
coTran 0yJjca,kaH4a cod ¢onaa oaran oyaagu?

Takpopaamra qoiip Mamkiaap

7.209. OyHKUUSAHUHT AHUKJAHUII COXAacH Ba KHiiMaT-
JIap COXACHMHHU TOINHUHI:
fe——- A | 1

a) y=Vx-i; 0) T B) >
r) y=V\ +x, n) €) y=Vwv2- 1.
7.210. y=x Bay=— QYHKUHUSAJAPHUHT AaHUKIAHUII COXA-

JIapu yCTMA-yCeT TyluagumMu? Arap ycrMa-ycT Tyll-
Maca, AaHUKJIAHUII COXAJAPUHUHI YMYMHMH KHC-
MUHHU TONHUHI.

7.211. ZKyMJaHMHT MAbHOCHHH TYIIYHTHPHUHI:

a) (pyHKOus WKOpUIaH (KyidHIaH) 4erapajaH-
ras;
0) ¢pynkuus wxkopuaan (Ky#WuaaH) yerapajaH-
Maras;
B) QyHKIUSA YerapajlaHraH;
r) pyHKIUs 4YerapajaHraH 3Mmac.
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7.212.

7.213.

7.214.

7.215.

7.216.

7.217.

7.218.

HcooTaanr:

a) Y= (yHKIHA HKOpPHIAH YerapajaHraH 3Mac;

6) y=" ¢yHkuusi KyiiugaH 4yerapajaHral ’mac;

B) N * 2(yHKIHS IOKOPHAAH 4YerapajaHraH 3Mac;
r) >=x2 GyHKIHMSA YerapajaHradl ’mac.

Hlynpaii pynknus KypuHrKH, 0y QyHKmus xyQr
xaM OyJMacuMH Ba TOK XaM OyJIMacHH.

Xap KaHgal QyHKUMSAHHM XaM Ky(PT Ba TOK QyHK-
NUAJAPHUHI WHFUHAMCH WIAKJIWAA €3WII MYM-

KHUHMHU?>‘=T7X ¢yHKUusAHU MHUcoa cudaruga
KapaHr.

DYHKOUSAHUHT MOHOTOHJIUTHHH HCOOTJIAHT:

a) >=Vx; 6) y=x|

@yHKOHsSE MOHOTOH GyHkuusA O6Yjaa osaguMu (arap
0yna oamaca, MoOHOTOHAMK opamuKrIlapunu To-
HH HI):

a)>-=j"; 0) y =x-[x];

B) y=V ?7; r) ¥=V5- 4x;
A)HY =7, x) y = 1X- 3x+ 2]
3) y=V T 7.

HNkkuTa MOHOTOH (GYHKIUHMAHUHI HWHUTHHIMCH
MOHOTOH OyJaMaciurd MYMKHHMH?

MoHOTOH ycyBYM (PYHKUHMSIJIADHUHI KymaiTma-
CH XaMMa BaKT XaM MOHOTOH ycyBYHM (GyHKIHSA
oyaanumu?
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7.219.

7.220.

7.221.

7.222.

7.223.

7.224.

7.225.

[0;2] opanukaa OepuiraH (pyHKUMSAHH HKKHTa
MOHOTOH VCYBYM (YHKUUSJIAPHUHT aiimpMmacu
IIAKJU/1a TACBHPJIAHT:

x2 arap 0 <.Y< 1, 0O¥yica,
=15, arap ua~=1, 6yica,

x+3, arap 1< V<2 6yiaca

MonoToH O0yaMaraH QYHKIUMSHM HKKHTAa MOHO-
TOH QYHKUMSAJADHUHI aliMpMacH WIAKJIHJAA Tac-
BUpJIAll MYMKHHMH?

y={x} ¢yHkuuss naBpuii GyHKUHS IKAHJIUTHHU
HCOOTIAHT. YHUHI JaBPUHHU TONHUHI Ba rpadu-
THUHH SICAHI.

Haspu T=2 6yaran /{x) nappuii pynxuusa [-1;1]

fx + 1, arap -1 <x <0, 0yaca,
opagukaay = |
[x, arap 0 <x <1 6yJca

Gynknus Omman ycrma-ycT Tymagd. JIx) ¢pyHk-
uusa paduUruHM SsICaHI.

Haspu 7=3 oyaran / ¢pynxkuus (0;3] opanmkaa
y=2-Xx ¢yHKkuus OujaaH ycrma-yct tymagm. JIx)
bynxkuus ¢padurunm sicaur.

OYHKUUAJAPHUHT TPaUKIAPUHA aliHU OUP KO-
OpAMHATAJAP CHCTCMACH/JIA SICAHT:

a) y=x, y=x\| y=x| y=x* y=x5§
0) V=x, V=y"c, y=1Ifx, y=Vx, y=Vx.
Kyiiuparn GpyHKnMsJapHUHTI rpaQuKIapHHH

fiCaHI':

a)>,=" 0)y="; B) y = [x2];



x3, arap x> -2 Oyica,

arap -2 < ,Y< -1 0yuca,
ry>= X

xe, arap -1 <a<2 60yuaca,

y[x, arap x>2 6yaca

n) y=£ +5|x-1+1;
e) y=\-3a+2|-|2x- 3|;

K) y=[x2- 3x+2|- |2x- 3|;

2x+\
3) y = (x+ D(|.x]-2); wWy:, .
2.x-6
a y

M) y- I'XZ'

7.226. @®yHkuusara reckapu GyHKUUsHH TONUHT Ba Tec-
Kapd (pYHKUUSHHUHI IpaUruHu sICaHr:

a) y=3x-2; 0) y=-(x+2)22, xe(-00;-1);

X+ 1
B) V-— ,ve(l,+too),

r) y=ma*2- 4,xG[2;+00).

7.227. Arap A(152) nyxyay=xIl+px+qg NapadoJaHUHT Y4l
0yJjca, p za g JApPHU TONMHI.

7.228. Arap M (-1;-7) nykra opaunaranap ykuuu N(0;-4)
HYKTaaa Kecyﬂq%y=ax1+bx+c napaﬁo.nammr Yun
Oyjaca, a, b, cJapHU TONHHI.
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7.229.

7.230.

7.231.

7.232.

7.233.

7.234.

7.235.

7.236.

7.237.

7.238.

Arapy=axl+bx+c pynkuusnuur rpadpuru A(1;4),
B(-1;10), C(2;7) nykraaap opkaau yrca, y=ax [+
+7Z>x+c QyHKUMSIHU TONHUHT.

Yun A(1;1) nykra 6yaran y=ax2tbx+c mapa6oia
B(-1;5) nykTa opkaau yragu. By mapa6ojaHuHT
abcuuccacu 5 ra TeHr OyJraH HyKTaCHHUHT Op-
AMHATACHMHU TOINHUHTI.

x=2 TYFpu 4M3UK y=axlk(a+6)x+9 kBagpar yu-
xaa rpa¢uruHu sICaHr.

y=x2-6x+a pyHKUUSIHUHT 3HT KHYUK Kaidmatu 1
ra TeHr. @yHkuus rpauUruHu SICaHr.
y=-x2+4x+tf GyHKUMAHUHI JHI KaTTa KHHAMaTH
2 ra Tenr. OyHkuus rpaQUruHMu sICAHI.

y=2x2+(a+2)x+a GpyHKUUSIHHHT X, Ba X2 HOJJa-
pu yuyH y y =3 myHocadar ypuHau Oyica,

YHHUHT TPaQUruHu SICAHT.

a HUHT KaHaail KuiiMataapuga>>=-x2+4x4-1 GpyHK-
NUSSHUHT KuiMmatiaapu Ttyniaamu y =V2X- a
GYHKUMAHUHT AHMKJIAHUII cOXacH OMJIAH YCT-
Ma-ycT Tymaau?

b muur Kangai kKuiimaraapuga y=2Ax2+2x+1 Ba
y=35x2+2bx-2 pyuxuusiiapHuHr rpapukaapu 6uT-
Ta HYKTajga Kecumamu?

y=x2+6x-3 Bay=(x+3)2-25 ¢pyHkuusaIapHuHr ¢a-
puxaapu x=a vydpu ynsuk Ounan kecuwmran. Ke-
CHIIMII HYKTAJAPH opacuiaru Maco(panu TONMHI.
C HUHT KaHAaii Kuiimataapuga y=cx2x-"Cc Ba
>>=cx+1-¢ pyHkunusaapauHr dpadukiaapu ymy-

MHIl Hykaara sra Oyamaiau?
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7.239. @DOYHKOUAHUHI rpa@UruHU SCAHT BAa YHHHI Cp-
AaMuAa PyHKOHUSHHHI HOJLJIADH, HIIOPACH CaK-
JIAHAJAMIAaH OPIIMKJAPHHH, (PYHKUHMSHHUHI JHT
Kama Ba 3HI KHYMK KUHAMAT/JapuHHU, KHllMaTaa-
PH COXACHHHM KYPCATHHI:

3, arap, x <-4 0yJaca,

a) Y= [x2- 4x> 3, arap, - 4 <x <4 6yuca,

3- (x- 4)2, arap, x > 4 0yica

8- (x+6)2 arap, x < -6 0V.ca,
x2- 0|x|+ 8, arap, - 0 <x <5 6y.ica,

3, arap, X > 5 OyJca

- 1| - 1|, arap, |x| < 2 0YJca,
B) Y=
axl - 2, arap, x| > 2 0yaca.

2 - y4— x|, arap, |x| <4 0yiaca,
y= .

—, arap, |x| > 4 0yJca

M

7.240.V (x)=x2-6x pynkuus G6epuiaran. Kyingaru ¢pyHk-
NUAJAPHUHT PpadukIapuHu scaHr:

a) V=JI-X')-2; 0) y=1Ax-2);  B) y=2/(x);
r) y=A2x); n) y=-JIxY, ¢) y=J-x);

®) y=/(xD); )y =[x uwy=/(xDl
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7.241. OYHKUMSHUHT JHT KATTAa KUHMATHHHU TONMHUHTI:

a > 6)

V2 +

7.242. y

3 v
v (1>-1) QYHKUUSAHUHT 3HI KHYUK KHUM-
+

MAaTHHHU TOIIHMHI.

7.243./(.x) = Oyaca, Ag(t)) Hu TONMMHT.
7.244. 1 * )=~ . NO0=——])" 6yaea, JJO) uu To-
MHHT.

7.245. J1 ")={&+—I., g(H)= "[" 0yaca,JIJ1I0) Hu TONHUHT.
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VIII 606

KYPCATKHAUYJIHU BA JOTAPU®MHUK
OYHKIUAITAP

1-§. Kypcarkuuau pyHkuus

1. Hppaunonan kypcarkudau gapaxa. 1>0, a * | conn
Ba X >0 MppauMoHaJ COH OepuwiraH OVJCHH. I' pamuo-
HaJ COHJAP X ra KaMu OWJIaH, SPAUUOHAJ] COHJIAP Op-
THFH OunaH (YHIM) AKHHJIAWICHH, r<x<sm n,mEN. Y
xoaaa a>\ na an<a$ 6yaagu. By sca G6apya a/ coH-

gapHudr JI rynaamual connap B TymiaMMHHHr Yan

TOMOHM/AA CTHIIMHHM Ba Oy TYyWiaamiaapHu Xcu Oyiamaca
0uTTa COH aXpaTHMIIHMHU OmJaupaau (YHUHI OMp KHIi-
MaTJH AHMKJAHTAHJMIH OJIMH MaTeMaTHKa KYypcHAaa
Kapanaau). By coH HppamHoHad KypcaTKuwim a*gapa-
KAHMHT KuiiMaTtu cudaruga Kadyn KHJIUHATU.

0<u<l xoau xam myHAail Kapajaagu. @axar 6ynma J/
Ba B TyrmamMjapHuHr pojuiapn aamMamiaamu.

Hppannonan kypcaTKHM4WwiId ax AapakaHUHT XOcCcaad-
pU PanMoOHAJ KYpCcaTKHYWIH Aapa’kaHUHI XoccajJapura
yxwam. (a,b nap mycbar, a 6a fi nap uppauuoHana €xku
PAlMOHAJ COHJAP):

1) (ab)°=(etr- 2) {ij 3) tfa?=<P+t

4) (’F 5) {c?f=a*

Japaxkamapau TakkKociaamjaa ymody TabKHUAJAH XaM
doiinananuaangm:

Arap a>\ Ba au6A Oyiaca, an>\ '6kn'4a™ =an>1,

my kadu ¢> 1 Ba uxtuépuii r > 0 ga 1' > 10yaagu. Arap
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a>1, r<s 6yuaca, ar < ¢? 6yaanu. Xakukarau, a'=ar-asr >
>ar-\=ar. Axkcun4a, ¢>\ Ba 0<flr<al 6§xaca, < s Gymaam
(ucoor kumaunr). ynunraek, 0<a<l Ba r<s Oyaran
xXoJa4a ar > as OyauImu XaM my kadu ucOoTaaHagm.
Mucoa 0,5>0,Y 6yaca, a karramu éxu (1 ?
Euwum 4=0,5 , apHu 0<</<1 6yaranm yuyH fi>a.

MamkKaap

8.1. Houara tedr 6yamaran a m b conmapu y4yH
(ab)a=cfll/;i CER mynocabaTHu McGOT KHJMHI.

8.2. Kylimparu coHnapaaH Kaiicu Oumpu karra: a) 2141
JI

mu éxkm 0,125 3 ?06) 3*mu éxku3” mu?
8.3. ConysapHu ycu Oopum TapTUOHIa KOWJIAITH-

pHHT: , T3” .

8.4.[-J -1 alilMpMaHMHT MIIOPACHHHU AHUKJIAHT.

8.5. Arap: a)Y =2 6yaca, ¢ Huur; 0) a+ 03" =5

0y/aca, </-| HUHI MIIOPACHMHM AHMKJIAHI.

8.6.3 </ TeHrcM3JMKHH HCOOTJIAHT.

2. Kypcarknuiau ¢pyHknmus Ba yHUHT xoccaaapu. <>0,

</* 10yacuH.y(X)=<7XTeHIIMK OMJIAH AHUFYTHIaH (PyHK-
uust Jacocau Kypcamkuyay Gyukyusaneinnaau. By gpyuk-
nus 0apya XaKUKHil COHJApP TYMJIaMHJAAa aHUKINAHTaH,
D (/)=/?, uynkn 4>0 6yaranma a*mapaxa 6apuaxeR yuyn
MabHOIa 3ra. X HUHT HCTAJIraH XaKuKHi KuiiMaTtuaa <0
Oyaranu y4yH Ba mxtuépuii B0 comaa ox=>b 6ymaauran
ouprunaxeK coum mapxkya 0yaranu yuyn E(/)=/?+06yna-
au.
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Xoccamapu:

1) a>\ oynca, f(x)=ax ¢pynkyus R na ycamm. 0<a<l|
oynca, f(x)=ax ¢pynxyus R oa xamasou.

M cOoT. a>| X0HM Kapaul OMiiaH YeKjJaHamu3. a> 1
éaa<p 0yiacuH, 0y epaaa,p COHJAPH UXTHEPHIl XaKHUKH
commap. Y xoaaa * -«>0, a>\ oyaranu yuyn (7-*>(? éxu
y8 a>1 Ttenrcusaukka 3ra 0yaamus. bynaan,
éxu (7>(? xocun o6yaamm. Jdemaxk, a<fi nan a I<c? 3xanu
keau6 ynkagu. By 3ca 0Xx yHKIHA YCyBYUHM IKAHJIUTHHH
ouaaupanm.

70-pacMaa y=ax KYpcaTKUWIN (PYHKIUSAHUHI cXeMa-
THK rpa@uru TacBHpPJIAHTaH.

Arap a>\ 0yiaca, x->+oo Ja aXYE€KCH3 OPTATH, x->-°0
Aa axHoarada kamasau. dcmak, ox padurun y=0 tyrpu
YN3MKKAa TOMOH YeKcH3 siKMHJAamaau,0x yku QpyHKuus
badurunmur copusouwman acumnmomacu. Iy kadu
0<p<1 Oyaranaa ox pyHknouss +<» gaH 0 raya Kamasijau,
Ox yK — ropu3zoHTajJ acCUMNTOTA;

2)/ pynkmus xkypT Xam,TOK XaM ImMac. XaKHKATaH,
J-x)= ax =

1 k .
~a’ jra'; " HA -1 x).

3) /maBpuii GpyHKuMst 3mac, yyHku uxtuépuid T * 0
ma 9% * ox*1.

! \%

y=ax | y=ax
(0<a<l1)\ (a>1)

70-pacwMm.
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4) X HUHT Xe4 KaHAal KUiiMaTHAA (X HOJTa alJiaH-
Maiam;

5) ¢ynkyuonaniux xoccacu: xap KaHmail X Ba zZ Ja
Ax+z)~Ax) 'Az) Tenraux ypunan.Uynku ayr=zax-az Xyn-
au myHaain Ax)/Az)~ Ax~Z) 3KkaHAMrd HCOOTIAHATH.

l-MucoaAx)=a*(n>0, fl*]) kypunumagara ys3-
JyKCcHU3 (PYHKUUSIHUHI aiipuM KHAMAaTJIapu >KaaBaJiJa
Oepuiiran:

X 1 2 3 4

N 3 9 27 81

DYHKINUSAHUHT AHAJTUTHUK UPOJACHHHU TY3UHI.

Evywum /(1)=3, A2)=9, /(1 +2)=/(3)=27 Ba
A1)-¥(2)=3-9=27, apuu (5) xocca da:xkapuamoraa. KoJ-
raH KuiimMatiaap xamM ury HaTu:kaHu Oepaau. Jemak, 4Xx)
OoFJaHMII KYpPCATKHYWIM (PyHKIHMSI. YHHHI acOCH 4 HH
aHuKnaiimms: .y=fIXTeHrIMKIaru X Ba y YpHHUTra KaABaJ
KuiiMatiaapuaan Oupop ky(QpTHH, MacajgaH, (1;3) Hm
Kylicak, a|=3, apHu 9=3 oauHaau. Jlemak, n3ianaérran
udoxa y=3x

Mamkaap

87. 1, g g2...qn.. reoMeTpUK NPOrpPecCHSIHUHT

uk=% uk-juktj acocmii xoccacm JIx)=axkypcar-

kuwid pyakuusHuHr Ix)-/(y)=¥ (x+y) xoccacu-
aaH ¢oiigananud ucdor KuauHcuH. by epaa k,
/leN, k>j.

8.8. Kyiiuparu ¢yuxkuusiaiap rpapuxaapunu [-2;1J
OpPAJIMK/AA SICAHT:
a) y=4x b) y=3x; ¢) y=2x
d) y=-3 -3x e) y=-2-3x

8.9. TenrnamajlapHu CUYMHTI:
a) 5X125; b) 3,tx=81; ¢) 0,01 x= 100.
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8.10.

N donasapuu cogganaliTHPUHL:
a) (IN2-3-9%x+921:=0; 0) 28x-3x4-12x28 1 6Xx;
B)a2xd-2<rxxt+ fr)2

8.11. Kansaama A x)=<(iX (0>0, a *\) kypuHHIIIATH Y3-

8.12.

Jykcu3 GYHKUHMSHUHT OMpP Heda KHHMaT/Iapu
kearupuwirad. llly pynkuusinuHr ananuTuk udgo-
AACHHM TYy3HHI:

X 1 2 3
a) v 0,2 0,04 0,008

X 1 3 5 7

y 2 -8 232 -128

a) Omonar Oan'kura 1000 cym nya xap iinaun 10%
ra ycum mapru OmjaH KyWuiaran. MaGiaarHuHr
YCHII TEHIJIaMAacHHHU TY3uHT. TeHrnamanan ¢oi-
aaganu6, madaarHuur 3, 5,10 iimngan keiuH
KaH4yara TeHr OyJauIuM TOMHHT.

0) KopxoHaHMHTr xap / injaga myJa Kaap-Kuiima-
TH ¥3rapMii XaMm 3bTUOOPra OJIMHIaH, SHHH JIHC-
KOHTJaHran Dt gapoMaguHu OuJaMmI YYYH
D=D Kdrenurauknan ¢oiinananunaanu, oynaa D—
Mymkan Oyiimua xap iimarum gapoman, Kd—

JUCKOHTJAM KO3(pPuumnernu, + . K—

nyJ KHAMAaTHHHHI y3rapum cypbatu (ogaraa
0aHk KpeauTaapu Oyiimua ypraua % jaappaa).
bankJI=10% xucobuaan kpeaurt Oepran 0yJacuH.
/=1,2,3,4 iimsutap yuyn Kd xodppuunentiapuu
TONMHTI.

1) Kpeautaap 6yamaran kopxona 1iinaga 30000
cym, 2 iinana 40000 cym, 3iimaga 50000 cywm,
4 jiuana 60000 cym mapoman oaapau. Jlekun
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yHuHr/=1,2,3,4 iinnjapaaru AMCKOHTJIAHTaH /a-
poMaau KaHaail 0yaaam?

3) Arap xopxona Oankaan 100000 cym kpeauT
ojrad 0yJjica, yHM KaH4Ya BAaKIJaH KelHWH KalTa-
pa oaanu?

8.13. PagumoakTuB MOJAXaHUHI Maccacu 1 #imama 8 r
ra,4-iimaaa 1 r ra tenr 0yaran. By macca Oup
iiuaga KaHdya maprara y3rapran? MaccaHUHT
OomaHru4, yuaan 4 iua oaaueru, 7,5-iinaga-
ru KuiiMatu KaH4a Oyiaran?

8.14. 10 cM y3yHaMKIATM XHPa MYXMTAAH YTUMIIA EPyr-
JUK Ky4Yd Y4 mMaprara kamaiiran. Y 5, 20, 25 cm
Y3YHJIMKAATH OPAJHUKJApAa He4ya MapTa Kamasi-
au?

2-§. JlorapupmMuk QyHKIHUSA

1.JIorapudpmaap. Jlorapupmuxk dyukuus. a>0, a*|
0yiacuH. N COHMHHUHT a acoc Oyiu4da nozapugpmoer ned, N
COHMHHU XOCHUJ KMJIMII YYYH @ COHMHM KyTapMll Kepak
Oysaran papaxka kKypcarkuuura aidtuinaau Ba logayV om-
gdan Oearmjganagu. Taspudra kypa, o* =N (fI>0, a *\)
TEeHTJaMAaHHUHTXedYuMux="ay couungan uoopar. Udo-
AAHUHT JOrapuMUHH TONMMII amMajaura my udoaaHu
nozapugmnaw, Gepuiran jJorapudpmmura kypa my udo-
AAHMHT Y3MHU TONUIITAa 3Ca ROmMeHyupaauwi Aeiliuaanu.
x=\logaN udona noreHumupJanca, Kaiirtagan /N -axxocuia
oyaanu. a>0, a* 1 Ba 7V>0 6yaraun xonna ax=M eéa \ogaN=x
TEHIJHMKJIAP TeHI KY4JIHIMP.

Iy Tapuka 0HM3 Y3MHMHI aHUKAAHUII COXACHAA Y3-
JyKCH3 Ba MOHOTOH OVaran y=logac (a>0, a*\) ¢yHk-
nusAra sra 6yaamus. By dynknus a acocru nozapugpmux
dyukyua peiinnanu. y=logdk pynkunusa y=ax pynkuusara
TecKapu (QYHKUMSAUP. YHHUHT rpadpuru y=ax GQyHKous
rpaguruHu y=x TYFPH 4YHU3MKKAa HHUc0ATaH CHMMETPHK
aaMamTupum Oujgan xocusa Kuaunaaum (71-pacm). Jo-
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rapupmMuxk (QyHKOHus Kypcat-
Ly=loé»x, a>/ KHWIn GYHKOHUATa TecKapu
Gynkuus O0yaranauru cadao-
X JH, YHUHI XOCCajJapuHH
KypcaTkn4in GpyHKnus xoc-
y=\0gﬁx , camapuanan d¢oiigaasanuod
XOCHJ KHMJMII MYMKHH.
Kymanagan,y (x)=axpyHkuu-
SSHUHT AHUKJAHHUII COXACH
D (/)={-00<x<+o00}) y3rapuum
coxacu E(/)={0<>'<+oo} 3au. Ilynra xypa f{x)=\o%x
GyHkuus yayH D (/)={0<x<+o0}, E(/)={-00<y<+o0o0} Oyaa-
au. a> 1 xaa log"x pyukmus (0;+00) Hypaa y3jaykcu3, ycyB-
yn, 0<x<1 ga man¢uii, x>1 xa mycbdart, «> 1aH +oo raya
Vecaau. My kadou 0<a<l ga ¢pyukuus (0;+00) Aa y3JayK-
cu3, +00 man 0 raya kamasam, 0<x<l opaaukaa mycoar,
x>1 na manduii Kuiimataapuu Ka0ysa Kujaaagu. OpauHa-
Tajgap Vku log/: QyHKUIuUA YYyH €epmuKal acuMnmomad.
Jlorapudpmuk GPyHKNUSHHUHT KOJIaH XOCCAJapHHH
ucéotTmamaa ymoy acocuil 102apu@mMux auHusmiIuL Xam
doitpanannnanm:

a”l-N=N. 1)

(1) aiiHuAT " TCcHrAuKKa x=logaArun Kyiium ou-
JaH XOCHJ KHJHHAaIH. S"srapqun KaTHamrax 1 1**1=x
TEHIJIMK X HUHT X>0 TEHICH3JIMKHU KAHOATIAHTHPYBYH
KuiiMaTaapuaaruia ypuniau oyaaau. x < 0 gaA 08X = x
udoga xam §3 mMabHocuHM HyKoramu. y=Xx Ba y=a'"%X

MyHocabaTaap ypracuaaru ¢apkHu 72-pacMIaH Tyumy-
HHII MYMKHH.

1)logtil=0, uynkn n°=1;

2)log//=1, uwynkn n|=n;

3)108J =17 (e>°. CC)). )
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y=a

72-pacm.

By tenrimmk N=cf tenrsmkka N = rlic,yv, a = clics}

c=loga N jgapHu KyiiMm Ba aJMalITUPUILJIAPHH Oaxa-
pUII OpKaJu XOCHJ Oyaamu;

4) logaf NM)= \ogaN+ loga M. 3)

Xakukaran, NM = a'B-"V 8 M= a'08 ~+°8 M. Uk-

KUHYU ToMOHAaH, NM = alglNVl. TeHrJuKAapHUHT YHT
KHCMJIApU TeHIJamTupuica, (3) TEHIIMK XocuJa OyJia-

.
Arap yVsa M Oup BakTaa manduii 6yiaca, y xouga:

logaf NM)= logd [¥Y + loga|A/|.
5) loga® =-logaN. (4).

Xakukaran, /V-" =1 TeHrjJukHu Jjgorapudmiaacak:

log"AT'-1j = logfll ékn logaN+\oggij =0, oynnan (4)

TEeHTJIHMK XOCHJ OyJjaaau;

N
6) lo g - =1logaN -logfIM. 5)
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XakKukaraH,

log” = log,/V +log,-* =log, N - logaM.m

7) logaVe = filogaN, (6),y3—xakukuii coH. XaKHKATaH,
x=\ogad” Ba *log”/V 6yacun. Tabpudpra xypa Ba
éxu Byaapaau cf=c”y éxu x=(ly Ba (6) TeHr-

JMK X0CHJ Oynamu;

8) log . W= —1 .
)oga w 7 log N @)

XakukaraH, cP acocnan a acocra yruJjca,

108.» N =to * ' 108-" " =) loe-*

9) arap a>| 6yaca, M<Nam \ogaM<\ogaN xenu6 4u-

Kaad (Ba akcuu4ua). Xakukaran, {M<N)=>[abia < o1B' )=

(napa:xxkanuHr xoccacu) (logaM<logflA0 (Ba akcunua). Hly
kabu arap 0<s<l 6yaca,»*~~ A~ oyaranma M>N
O0yaaam (Ba akcHHYA);

10) Arap logaA/=log(@yV6yaca, M=N 6ynaau (Ba ak-
CHHYA).

Xakukaran,(A/ = A) = (fllB8m = a'lkax) = (A/ = /V).

1- mucoa. A= log39-logV¥59-logy5

A°gi A upogaHUHT COH KHMATHHH TONHHT.
3

E u u m. Jlorapu¢pMHUHT 1OKopuaa HcOOTIAHTaH
xoccajapunaan (oiinaganud, udpoxagaru xap 6up Jora-
PUPMHHMHI KMHMATHHHM TONHO 0JlaMHu3:
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logP=logPB2=2logB=2-1= 2;

loé 19 =108 132=2log33=2.2-1 =4;

R’/ 1
2
a log,9 2
log,9 =— f=-=-2;
3 19832
log~ 164" log364-log39  6log32-2-1

T b J " log3~» ™ log3V3-log32 - 110g33 _log32-

_4(310g32-1)
1-210g32

eMak, A= 1N -1).
a 1-210g32)

Amanuéraa acocu 10 6yaran {Vuiu aorapudmiap) Ba
acocu e=2,7182818... ra Tenr 6yaran Jorapugm-
Jap) Jorapugmiaap KeHr Ky/JUIaHWJIagu. YJIapHH MOC pa-
pumga IsW Ba (N kypunumga Gearnmaam KabyJa KuJIHH-
rad. Con yHiaum JorapudMUHUHT OYTYyH KHUCMHIa Jora-
PUGMHUHT XapaKmepucmuKkacu, Kacp KHCMHTra
JorapupMHMHT MaHmuccacu peimaagun.Macanaun, lg2=
=0,3010 na xapaktepucrtuka 0 ra, mantucca 0,3010 ra
Tenr. 1g2000=1g2- 103=31gl0+1g2=3,3010 na xapakTepuc-
Tuka 3 ra, mantucca 0,3010 ra renr. 1g0,2=1g2- 10'1=1g2-
-1=0,3010-1=-1+0,3010 na xapakTepucTuka -1, MaHTHCCa
0,3010. OaaTna, manTucca MmycdaT Kuiimartiaapaa é3uga-
au. Arap jgorapupm kKuiimatu Mandwuii 6yjaca, MmaHTHUC-
caHW MycOaT KHJIMII y4yH Iy KHiMatra | Kymuaaam,
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YMYMHH KHAMAT y3rapMacjurd YYyH XapaKTepHCTHKAa-

AaH | onmHagu Ba jJorapudm KuiiMaTH CYyHwUL KYpuH-
HUIIAAa é3uaaam. MacaJjas,

1g0,2=-0,6990+1-1= 1,3010, 6ynaa xapakTepucTuKa

-1 ra, manTucca 3ca 0,3010 ra Tenr.

2 -mMucoa a nl0= —=—=230259...;
Ige \ge

3-mucoa a)lg 100067; b) In e481apuu xucobaanr.

E 4 u ur: a) Igl0006~= Ig 103-6F 1gl020=201 Iglo=
2011= 201;

b) Izzed8 = 4,8 lzze= 4,8-1 = 4,8.

4 - Mu c o a. Kaasaaga 1g3=0,4771. 1g270 uu m-
IHHT.

E umn m Ig270=1g33-10=31g3+1g 10=3-0,4771 +
+1=2,4313.

Ix- + )4y6+D)7 ~sin, /7
5-mMmucoua Yumoy X=| (r4+y2)5

udoaanu ¢ acoc O6yiinua sorapudmianr.

E4v un m. log X=log A CATNNIN B

=zloge(x, + D+?loge(y6+1)-j(x4+y2)+3smx +1

6-Ml/lCO.J'l.1&>C:41“ +4y-1)--?>'4' -21¢g(j:-3)

upoaa 6yiiuya JI Hu TONMMHT.
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Euy . Jlorapudpmuunrxoccainapuaan Ba [g4x=Igl0Bk

3 2
JkaHAurugan d¢oiiganannd, lgx=- lg(* +4>"'-1)--1g

1 (m2+4y-1)
10" r-- lg(x-3) = - 1g103 M;t: 3 7rasra 6ynamus. byn-

1Z ] (x2+4y-1)3
naH, X=y 37 xocun OVramgm-

Mamgkaap

8.15. 1>0, a*] 6yaca, upogAHMHI KHHMATHHH TONMHI:

a) loga, a; B) logl a ° ) log",Va;

0) loga a’; r)log” Va; e) log”, a-5.
8.16. X HM TONHHI:

a) log0j.x = -2; B) log, 9 = -1;

0) log36A= "; r) logh 8=3.

817.a>0, a#1 Bax,>0,x2>0, ...,x,>0

oynca, °éa(x\xe - - mxn) = Hu ucboT-
1-1

JIAHT.

8.18. lognx2, = 2fzlogflx| (a>0, a*\, neN) wmy-

HOCA0ATHHM HCOOTJIAHT.
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8.19.

8.20.

log X

7°_ =l0ga0 TeHIJMKHH ucHoTaanr (a >
1066X g ( 0

a® bH>0 bDIL x> 0, x D).
XucobJaaHr:

a)logy;81; 6)l10gl6v2 ; B) lo g 0001VIO;

1 glog»8
r) logJT 1 1) dlog’l6’

e) (10g20g40¢g816)-107 84-'82+Ig0.1 ;

1g81 + 1g64,

K) 21g3+ 31g2"

3) log23 elog34 * log45 *logs6 *log6S *logs4 *log43 *log3;
u) lg6; K) 1g?2.

8.21. Arap: a) log68=c 0yuca, logA472;

b) log38=7> 6yuca, log3®;

c¢) logl,9=a Ba log,0Mi=6 OGyaca, logS Hu ToO-
MUHT.

8.22. TeHrcu3aMKA HUHT KaHAall KUiMaT/apuaa YpuH-

8.23.

JIN:

a) logsa < logSa; b) log0é6ti > log06]| ;

c) log«,V8 < lo&JI 2 ?

DOYHKUUSIJIAPHUHT Ba yjapra teckapu QpyHKuus-
JAPHUHI AHUKJIAHHUII COXAJAPUHU TOIMHI:

a) y=Ig(x2+6x); b) y=1g(103xt+3);
O) y=10'42"; ® v=-&!772"'
e) J'=log(ji:-8)+log2(8-x).
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8.24.

8.25.

8.26.

8.27.

8.28.

8.29.

8.30.

X -» +00 ma Kaiicu GyHKUHMS Te3pOK ycaau:

a) log& mu éxu logyX ?

b) loglsx mu éxku logirx ?

VYaapnan kaiicmnapu 0<x<1 ga MKKHHYHCHIAH

KarTTa?
OYHKUUAJAPHUHT TPAaQUIHMHH SICAHT:
a) logosN b) Ilogxk L c) |lg(x+l) |.

Kyiinparu udonanap Ounan OepuiaraH 4M3MK-
JIAPHH YHU3MHTI:

a) W=I1g("3); b) W=11g( A+1) F
Arap a2+b2 = 184% a>b, Gyuca, lg—r—=

=:*(Igo+lg/>) OYNuMIUHN MCOOT KUJIHHT.

Hxxn /V Ba JI/ COHHUHT HCTaJraH acoc 0yiimua
Jorapupmiapu HUCOATIAPU TCHI, SBHHU

I°gaN _ logbN _ _ logeN
logaM  logbM logeM

OVIMIIMHA MCOOT KUJIHHI.

Arap 6upop y=/(x) QyHKIUMSIHHHI TeHI KaJAaMJH
JKaaBaanaa QyHKIUSAHUHT éHMa-EH Typran Kuii-
MaTJiapu HucOaTIapu TeHr 0yica, :kaaBany=y4 -1*
byuxknuusasau udoaanaiiau. llyaum ucdOT KHJIMHT
(0ynpa gorapudmaapHUHT XoccajapuaaH ¢oii-
JTaJTaHUHT).

TeOpanrnu x (cM) 3pKHUH TeOpaHUII AMILIMTYyJA-
CHHUHT TeOpaHUII OOLIJIAHTAHAAH YTraH f (cex) ra
OOFJIMKJINIH Ky3aTHIuO0, ymly skaaBaJ Ty3W/IraH:

t 0 1 2 3 4 5
X 30,3 15,0 7,50 3,75 1,875 09375

x=J{t) 6ornanum rpa¢HUruHN YU3HHI Ba AHAJIH-
THK M(POXACHHU TY3HHI.
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2. Kypcarkuunn Ba Jsorapugmuk udonajapHu aifHuM
asMamTupuiiap. OJaauHru 6aHAIapAa J0rapuMHUHT Ba
JorapupMuk QYHKUMSHUHT, IIYHUHIJCK JaPaKAHUHT Ba
KypcaTku4ad QYHKIMAHHHI Xoccajapu OWJIaH TaHHII-
rad 3auK. By xoccanapaan qorapupMuK Ba KypCcaTKU4JIH
nupoaaTapHU WAKJ aJIMalITHpHILIAapAa (oiigajaHuIaaH.

1-™Mmuc oua 32Hog)2 Hu xucodaaur.
Eunm. 32Hogi2 =32-31832=9°2=18.

2-mMu coa. algkC=c'0813 (a>0, a* 1, Hh>0,
b+ 0, ¢>0) TeHraMKHH UCOOTJIAHT.

Mcoor. Jorapupmuunr l\ogabp =p-logab
(a>0, a* \, b>0, pe R) xoccacunan doiiranancax,
logha-\ogbc=\ogba-\ogbc tenrmmkman logf(alt8O =
= logfo(clo¥ *) TeHraukHu xocua Kuiaamms. Jlorapupmuk

GYHKIMSIHUHT MOHOTOHJIMK XO0CCacH/IaH si|d»c = clf»a

IKAHJHUIH KeJIu0d YUKaIM.

3-mucomavigb "Vjeba ndpoxanu cogranamru-

PMHI.
Eyum. tiViSer nudoaana maka aaMamTupuin 6axa-

pamMus:
log. » 1 1
PV ok Bd s Vieew o — (y Jo8" **Viefa s — "V iIe$80s _ *Vlefba

Jdemak, a WK8. » _q.

4-mucoa. A=logd”— 210g4(4x4) ndponanm coa-

AAJAINTUHPUHI Ba YHUHIJI: = -2 Jgard KUiMaTUHU TOMHHT.
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Egdum. log0Z2n= 2nlogaltl (a >0, a * |\, b * 0,

neN) Oyaranu yuyH logd *- = logdn2- logd4d =

= 21log4A| - 1Balog4(4x4) = logd4 + logd/ = 1+4logdx

TEHTJUKJIAp ypPUHIH.

Y xomma, A= 2log4x|- 1- 2(1+4logd,x)=-3 -

- 6logd44 x =-2 O6ynca A=-3-6log4-2]=-3-
- 6log42 = -6.

5-mucon A~ lis - —1— - udponanu cox-
JNaNamTHPHHT.

Eunm. MycOar connapruna norapudmra sra oynra-
HH y4yH lg/;> 0 ckm b> 1 MyHocabarra sra Oynamus.

HdapaxaHWHT Ba JNOTapU(PMHHHT TETHIIIH XOcCcallapH-

naH QoimanaHub, makKI alMamITUpUIIap OaxapamMus:

(Igb-1gb)Mg""2

VigV? Igb+1-V 21ib-T>

lgb+ 1-igh
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6 - M 1 C O I

GYHKOUSHUHT TpaQUTHHU SCaHT.

Eunm. Oyaknus udogacuHu coaialaliTupMail,
rpaduKHE scamra xapakaT KUJIUII MakKcaira MyBO(QHK
aMac dKAHIUTU KYypuHuO Typubnu. Iy cababnm, nact-
720 GYHKOUSHUHT UPOTACUHU CONMANAMTHPAMHUS:

log2V4x2-4x+ | =1log2V(2x- 1)2 = log2]2"- || =

TEHTJIUK YpUHAuAup. by epna GyHKIUSHUHT aHUKIA-

HUII COXAacCH opanuKIaH MOOpaTIUTrUHU KYypamus.

OynaraHu yuyH

73-pacwm.
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Oymamus.
DHau GyHKOUsA rpadpuruHu scam (73-pacMm) KHWHH-
YUIUK TYTAUPMaWIH.
MamkKaap
8.31. HdonaHu copmamamITUPUHT:
a) V251 4 4glos”
6) gjiog, 3 27 log,36 "iog?9 >

I' mogoo»  12i«>V log*¥(etb)
B) b Im -a b

r) (loghfl+log>+2)2+2 - logba - lognd.

8.32. X HHU TONHHT:



r) logéxr=-log6(ti+/;)+~2 loga +"log6b -

wn (10g6a ~ logb/\) 13 10g6ﬂJ .

8.33. ConHHHT MycOaT cku MaHGOUH SKAHWHU aHUK-
JaHr:
a) lg2 +1g3+ 1g0,16;

r) log, 7 - -log, 1,2- 3log, 2;
5 2 5 5

6) Ylgl,5+21gn3™Qgn 4°5’
n) lgd+lgl2- 21g7;

B) log33+ log3 b4- " log316;
e) 1+21g2- 31g5+ 1g3.

8.34. XucobOmanr:

log, 12 log, 4
a) logl3 logIM3’

6) IgtgT lgtg2'-../1gtg89’;
B) Ig5-1g20+(1g2)2;
r) IgsiiiI'-1g s in Igsin90°;

log,250  log, 10
n) log,,5 log:»5°

c) IgtgP+lgtg2+...+1gtg894
log,24 log, 192



8.35.

8.37.
8.38.
8.39.

8.40.

1.

3) 7 10835 gloE57 7 7log53 ¢

) 45M<nl3' JI' - 610g8(V3-V2);

k) 2 IS 1) +81og, (V5-V2).
4

OyHKIUI TpaGUTHHHU SICAHT:

a) yzx'*'l 0) y= 9h«v-.k-H;

B) >, = 32bi,u-,,; N Vv=x+x".

A | 1
. 1?%r 1%)5“;'/:“’4311; HU >KaJaBajiCU3 XUCOOJIaHT.

YRR fejOS
Ig2 = «, log2l =5 O¥ynca, lg56 Hu ToHHHT.

Ig3 =a, 1g2=/; 6¥nca, logsO HHU TONHHT.
log,7 =12, log,5=b. log54=r1 O¥ica, log, 12

HU TOIIHUHT.
1 I
Arap N gi-,gs, Ba (._ gi-logt- O¥yinca, log*a

HU logg ¢ opkanu udoganaHr.

3-§. Kypcarkuunu Ba morapupmMuk
TeHrJiamanap

KypcaTknuin TeHrjiaManap Ba TEHICH3JIHUKJIAP. ax=bh

(a,bE.R ) TCHTIIaMa sne codda Kypcamikuyju TCHTIama-
nup. by cpaa >0, a* L

KypcaTkuunu QGyHKIUS HUII KUHMaTiIap TYWJIaMH
(0;+00) OpalnuKIaH ubOoOpaT OYyNraHu yuyH, b <() 6ynras-
Jla KapallacTTaH TCHrJIamMa cYmMTra 3ra Oyiamaimu. Arap
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b)
y:a-

X
74-pacm.

b>0 0¥ynca, TcHrmama sroHa c4uMra sra Ba 0y CUHM
x=\ogab conunan ubopar 6ymaau (74-pacm).

Teopema. Adeap a>0, a*1 6yaca,

ar) = 1) (1

6a f(x)=g(x) (2) menenamanap meunez Kyuiuoup.
Mcbor. Arap a coHU (2) TEHrIIaMaHHUHT WIJIU3H
Oyica, / ajg<) Oynmamu. Y xomnna AKcuHYa, a
(1) TtenrnamaHuWHT Miau3u Oynca, aJb)=sS%Ba ox GyHK-
ONUSHUHT MOHOTOHJUTHIAH / aj=g(a) Oymanu. Teopema
HCcOOT KUIUHIH.
l-MucoImI 85r~46= 822H) TeHrTaMaHW €YHHT.

Evunm. Tenraama (1) kypuHumpga 6epunrad. YHra
TeHr Kyuau (2) kypuHHmra yramus: 5x2-406=2(x2+1),
Oynnan x=-4, x=4 aHuUK"THaJH.

Arap TeHriama

ax= Ip) (3)
(0y epma a>0, s*1, Z»0, Z>"0) xypuHumpaga O¥yica,

Noge®E™™)  a”x)loe.s dKaHUIAH QoWgananub,

TEHrIaMaHU
n/M —a*MloEsb

KYpUHHUIITAa KeJTUpaMu3. ByHJaH yHra TeHI KyulHu
y(x)=g(x)logiij Tenrnamara yTuiaauu.
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2-MHUC O 531=3XTeHrIaMaHH €4aMHu3.

Euunm. 53xi=5 .xiog53 =>2x-\=x log® =>x= 3 _,or 3-

Arap teHrnama /{ax)=0 xypunummga Oyica, ax=t al-
MamTupum opkanu/(/)=0 TeHriaamara y'runagua. Xap BakT
A>(0 Oynranu yuyHY(/)=0 TEHTJIaMaHUHT MycOaT UIAU3-
JapuruHa oIMHanIM, cYHr n*=/ 6ornanum €épaamuna Oe-
pHITAH TEHTJIaMa HWIAH3JIapu TONHIAIH.

3-Mucoin 4xt2x6=0 TeHriaMaHu e4aMWus.

Edum. 2X/ anmamtupum (2X)2+2x6=0 TeHTIaMa-
HH /2+/ - 6=0 KBajpaT TeHriamara KeaTUpaah. Y HUHT
cunmaapu [ =-3, t=2. Mycbatr eunum Oyiimgya 2X2 HH
ty3amu3. byHman x=1.

KypcaTkuuinm TEHrcU3IUKIApHU edu I ga’™" QyHK-
NUSHUHT MOHOTOHNWTrUIaH Qoiimamanunanu. oJk) > agpx)
TEHTEeU3IUK, a>\| O0yica/(x)>§(X) TCHrcu3iImKKa, 0<a<l
o6ynranma sca,/(x)<g(X) TCHICH3IMKKa TECHT KYYJH.

4-Mmucox. 0,5r+3r7 < 02 n1+1 TEHTCHU3JIUKHH CYHHT.

Euwnmm. 0<0,5<1 6ynaranu yd4yH TCHTCHU3IHK
x2+3x+7>x2 +1 anrebpamK TCHTCH3IIMKKA TEHT KY4JIH.

VHpmag x>-2 aHUKJIAHaIH.

40,75112—2A1'+1 5 11&-)12

5 - MHCOJ. TCHICHU3JIUKHH €4YaMHU3.

40,75n2—2n+] » 6)(2

E Y U IO >1 TCHITCH3JIHUKHHA

40.75X--21+1 > 42  Kypuuwummaa €3U0 oJlaMu3. a=4>1

OVNraHu Y4YyH, TCHTCH3JIHUK ¥y3HMTra TEHT Ky4JIH OViran
0,75x2-2x+1>2X2rcHrcU3IHKKa Keaagu. Euum: -2<x< 0.4.

Arap tcHrcusnuk /flx<0 xypuHumupa Oyica, ax=t
AJIMAMITUPUIT YHU /{/ )<0 KYpUHHIITA KEITHUPAIH.

6 -MHuC O 9%3xt-4 < 0 TEHICU3IUTUHHU €YaMU3.

Edynm. 3%/ anMamiTUpUII TEHTCU3IUKHU / 2-3/ -
-4<0 TcHrcu3nukka keatupagu. OXUpPTU TEHICU3IUK-
HUHT euuMu (-1; 4) Oyiuua -1<3X4 TEHTCU3IUTHHU
Ty3amMu3 Ba edyamu3. JXKaBo0O: -co<x< log#.
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7-Mucoin a’dl<al (1>0) TEeHTCU3TUKHU €4aMU3.

Eyunm. JlapaxamapHUHT YMyMHH acocu OVIraH a
napaMeTpHUHT (pakaT MycOaT KHWMaTIapuWHU Kaparl
eTapiu dKaHH KYPUHHO TypuOIH.

0<a<l Oynca, OepuiTaH TCHTCH3JIUKX-1>2XTEHTCH3-
nukka €ku x<-1 TCHrCH3IHMKKa TeHT Kywiu. J[emak, Oy
xonaa, (-c» 1) opanuknaru 6apdya coHmap Ba pakart mry
COHJIAp TCHTCHU3JIUKHHUHT CYMUMHU OYynamu.

a=\| 0¥nca,ir1 < |21 TcHrcu3nuKKa sra 0ymamus. by
TCHTCHU3JHMK CYMMIa 3ra smMac.

a>\| O¥ynca, 6GepunaraH TCHrcusIuk x-K2x &xum x>-
I TcHrcM3nukka TeHT kyunuaup. Jcmak, s>1 O¥yica,
(-1; +0o0) opanuknaru 6apva coHmap Ba (pakKat My COH-
Jap TCHTCU3JIHKHUHT €YUMH OYmand.

XKapo6: 0<a<1 O¥ynca, xe(-o00;-1); a=| Oyuca, 0;

a>\ 0¥yica, xe(-1;+00).

Mamkaap

8.41. KypcaTkuunu TeHriaMajlapHH CYUHT:
a) 4%1- 2 n= 0;
0) 5x 125 «5220;

r) 94x21-4-3'x'21 - 1= 0, aER;

xK)4” + 16=10-2";

3) 41+ 3t5+t (2,>= 0,25-M;
u) a* = |x+2 I, 1 —mapamerp;
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02.r-3 <-3.r-2 5

K)3 -5 - _]]) 3 05 = 1’

M) T 44+ 2x+ + 3-2x+2 = 120;
h) 41- 702 =7JH - 2 «4x+H];

O)AI'-F 2_'!:2;

n)9e4'- 13+6' +4+9' =0;
p)10—4'—9—2'1"(4' + 1)+ 2(16,+2_4<+ 1): 0,

c>4"'-2-6"'=9XH;
T)3-4% +2-25°=5-10%;

D3'<H=1II-2n1:; 1) 2%+5'=T;
.o-xt2 Sa+ ] XIT1,
in) 2 =— 5)2MH = 2 - x

8.42. KypcaTKu4num TEHTCH3JUKIAPHHU €UYUHT:
a)(j] t-5t2>2" 8246, 0) 4v4e 2x+3> 0;
B) 32(*H>- 5-3 x+ 2<0;

r) [5x-51-15x-41> I5x+4 1-8;

. Jr-3 2I-1 2
d)arT >a3UT g) | 7 ek > 0
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8.43.

M)2'+4+3-2%2> 67, k)4'-3-1'+4>0;

2+4+6+...+2n
0) 4x-2-51*-10"> 0;
n -Jr-V*1>3"-9;
pyrrer24 +9(n+ 2)-2'+8m2 < (e +2) w2 + 912 ¢

2" + 8m:+16;
12

Y) (032) x~2 >5;

a HUHT KaHjaai kuiimatiaapuna |x+1 1-| 3x+15| =
=qx TEHIrJaMa:

a) sAroHa eymMmra 3ra? b) OUTTazaH OPTHK €YUM-
ra ara Oymaaum? c) euumra 3ra Oynmanau?

2. JlorapuMuK TeHTIaMajlap Ba TEHICH3JIHUKIAP
logax=b (1>0, a * 1) TeHrnamMmanu Kapaiimu3. by TeHr-
Jama 9HT cojja jorapuMHUK TeHriIama AeHunaiu. x=as
COH KapajaéTraH TEHIJIAMAaHUHT HIAU3U OYIUIIUHHU
KYpHUII KHUWHH dMac.

Bepunran TeHriama x=as AaH OOIIKAa MJIAU3ra 3Ta
dMacIuTUHH y=logX norapu(PpMHuK (GYHKIUSHUHT MO-
HOTOHJHUTHIaH (olgamanu® wucdormam MyMKuH (75-

pacm).
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a) b)
Y
l\y=log,,x

\ LTI, tUZ/y/flJ/n ah ,
0 X 0

y-6 T

logAN=7) kypuHHImAaru TEeHTIaMaHHU KapaiMus. by
TEHTTaMaHUHT aHUKJIAHHII COXacH x HHHT X>0, x * 1
MyHocabaTlapHU KaHOATIAHTHPYBUYHM Oapya KUWMaTia-
punaH Tamkuia tomanu. Arap A < 0 Oyica, Oy TeHriama

eyumra sra Oynmainu. A>0 Oyica, x=Nb nan ubopar

sSrOHa cYWMra ara Oymamu.

log"xCZ), logax>", logax < b, log"x > b kypuHHIITATH
(0y cpma a>0, a* 1) TeHTCU3IHUKJIIAp DHT conna Jorapud-
MUK TEHTCH3IHKIApAUp. YinapHu eanumaj”log” pyHK-
NUSHUHT MOHOTOHIUTHAaH dolgaraHumagu.

logx<b norapu(MUK TCHTCH3JIUKHH KapaiMu3. Arap
0<si<1 O¥nca, Oy TCHTCU3JIMKHHUHT Oapya cuuMiapu G Ut -
Mu (n"+00) opanukigan ubopat 6ynaau (75-1 paem). Arap
n>1 Oyica, Kapama€Tran TCHICU3JIUKHHUHT Oapya eduMJia-
pu Tymiamu (0; 1¥) opanukaan ubopat 0ynanu {15-b paem).

lo§"x>£, logx < 2, logax > b TeHTCU3IHKIAp XaM
IIyHra yXmam e4uiaagu.

1-Mucouiu a)logx=9; 0) logr64=2 TeHrIaMalapHHu
e4aMu3.

Euum. a) TeHrnamaHu noteHuupiaiimui. Hatuxa-
ma: x=39

0) TeHrnaMaHW MOTEHIHUpIaWMu3: X2=64, OyHIaH X=8.

2-Mucoin a)logx<9; 0) log|/3x < 9 TeHrcu3nUK-
JapHU edaMHu3.

E u u m a) onguaru muconga logxk=9 TeHrmama-
HHUHT X=39 unauM3M tomuiarad sau. Acoc n=3>1, Z-9.
Euum: (0; 39) éxm 0<x<30.
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0) (0;1) 6ynranu yuyH euyum (3 91H00) opanuk-

naH ubopar.
I-teopema. logy(x)=log(g(x)1a>0,a* 1, menena-
Mma

|/(x) >0 &xun(x)>0 @)

cucmemaeca meHe Ky‘bmdup.

NcoorT fIX), a*1 na norapudpmMuk GyHKIHI MO-
HotoH. Ulynra k¥ypa logd(,v)=logeg(Xx) TEHrIUTUHUHT
Oakapuiumu ydyH y(x)=g(x) Oynmmu kcpak. [lemaxk,
Y(@')>0, g.Y)>() oynramga log/(x)=logeg(x) TeHrmama
y(x)=g(X) TeHTraamMara TCHT KYy4YJIH.

2-teopema. Aeap 0<a<l 6ynca, logaf(x) > logag(x)
mcuecusnux 0<f(x)<g(x) kyw mcuecuzruxxa, a>1 6yica,
f(x) >g(x) >0 kyw mcHecu3IUKKa mene Ky4auoup.

by TeopemMaHuHT ucO60TH NOTapUPMUK QYHKUUAHUHT
MOHOTOHIUTHJAH KeJIub YuKajg.

IgVx+T- Ig2

— —=-1 TEHrJaMaHHu c€4YaMHu3s.
1g8 - 1g(x- 5)

3-MucoOImI

Euvuwm. I) TeHrnamMaHWHT aHUKJIAHUII COXACUHH

TOHAM H3:
x+7>0Q x>-7,
x-5>0 x > 5,

x”N 13
lg8- lg(.v-5) * O x-5

2) Udomanum conama KypHHHUINTa KEITHPHII MaKca-
Iuja alHW{ anMamTHpHUIIIapHH OaxkapaMus:

lgVx+7 - 1g2 = Ig(x-5)- lg8 => lg- 1~ =1g" >
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=“ -=>(VT+7)2=( = > ~7-26x-87 = 0. byn-

maH x=29 okaHW aHUKJIaAHaAIH.
3n +5
4-mucon. lo —<() TEHTCHU3JUKHU EYHUHT.

Eunm. Tenrcusnukau logx”™ y <logv 1 kypunumma

€310 onmamMu3 Ba KyHHJOaru XoJUIapHHU Kapaumus:

. 3r+3
1) 0<a< 16yncuH. Y Xonga-— "->1 TCHICU3JIHUKKA CKH

n+4
«— "> TcHrcu3nukka sra 0ynamus. by Tcurcusnuk (0;1)

OopajluKga €4yuMra sra smac.

o 3x+5
2) a> 1 O6yncun. Y xonma 0< >] Kyl TCHICH3-

nuKKka asra Oynmamu3. By Kym TcHrcusnuk x> 1 mapTHu
KaHoaTJaHTUPyBUYM euumra sra sMmac. llynmaih xunuo,
OepuiraH TCHTCHU3IHUK CYMMTIa dra sMac.

5- M uc o nlogtsz- 18logxltA3+ 2010g%Va =0
3

(2) TeHrnmaMaHW EYMHT.

Euwnm. JlorapudpmHu O6omka acocra yTkazum Qop-
MynacuaaH Goiimananu6, 6apya morapudmiaapuu 3 acoc-
ra yTkaszamus:

210g,‘f 18 — N-4-20 - =0.
log,x + log, x 2+ log,x

By tenrmamanma log3x=/ anmamTupuim OaxapamMus
17t2+2/-14)

Ba —dn/T40(+ *)

9
=0 renrnamara sra Gynamus. YHH e4no,
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-1-3VTT -1+3/n
/,=0, t2=—"-— , t=— -— eUYUMIIApDHHU TONaMH3.

logx=/ 6orinanum &paamuaa OepHITraH TEHIJIAMaHUHT
- 50 H#T

unau3napu tomuianu: x =\, x2=3 7 [ xF3 7

Mamkmaap

8.44. TeHrnmaMaHHu €YUHI:
a) 21n(x-3)=Inx-In4;
0) x)'=x,°;

B) 0,11"-4=1003

n) X208 =ax, a >0

e) logh(x2- 10x+9)=2;

x) VloS.rV3xloglx= 1,

2

3) a 2+ mé="

n) 2logx4tlogx=4;

K) (I+logcfl)log/ log~log”xlog x logac;
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1) log4(2log,(1+ log2(1 +31o0g,x») =1;

M) log3(1+1log3(2'-7))=1;

H) log,(3r-8) =2-r,

o) log,(A'+ 1)+ log,(a+3)=T
m) sbljllv®  IgA+1g2A- 3=Q
p) glogl(l-24) = 5JL2 _5;

c) xl»—-=9;

T) 2(log,V5)2-310g,V5+1=0;
Y) log,(4-3'- )= 2A+ 1

@) 1+ 2log,,,.,)5=log,(A+ 2);
x) lg(lgA)+ 1g(1gA3- 2) = Q

n) Ig2A=6-a;
q) i0g2A=3""+";

m) log3(v+5)=log,x +4;

2
J) log2(3r+4)=2- 513

0) x log2x = 24,

8.45. TeHICU3IUKHU €YUHT:

a) lgx2+51gx>-1,25;

6) log,(V9-A2-A -1)>1;
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B) (log)(log22)(logx)>1;

r> ) R >1'
16

1) > ]000;

c) log x(24-2X-X2) < 1;

k) logr,9 < log,3; 3) logl/3((x+5)(x-6))>2;
u) (log2x0")2 < log2x(2x2);

k) 2'log3x + log3x <2 ,H + 2;

n) log, (5x- 1)> 0;
3

M) log5(3x- 1)<

0) log3xt5(9x2+ 8x +8) > 2;

m) log02(x2- x-2) > log0r(—x2+ 2x + 3);
P) logT(log9(3' - 9)) < I;

c) log2,(x2-5x +6)< [

T) logrz(2 +x)< 1;

1’8 "gil-t2—)
y) (03) <1

1Yo£JI<1
A T+1og2X 2%
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3. K¥ypcarkuunu Ba morapuMHUK TEHIrJIamagap CUCTE-
Manapu. By Typ cucTcManapHu edumija OJIAUHTCU OaHI-
napna 0acH KHJHMHTaH ajre0pamk Kymum, YpHHUTA
KYWWII, SHCU y3rapyBUYW KUPUTHUII, KyHaWTyBUHIapra
axpaTum, rpaduk edyuim ycyiajJapuaaH, WMYHUHTIEK,
GYyHKIUSJIIADHUHT XoccanapujaH ¢oijamaHuianu.

log\sX+ log3™ = tog” 3,
l-MHCOI®
logs* ~ logvi ¥V = ~ logs 243

HHU CUYHHT.

Egum. Jlorapudpmnapuu 6up acocra (a=3 ra) kci-
THPHUAHNO, MOTEHIMpJIAIIIap Ba COANaNaITHPHIIIap Oa-
KapuIamm:

logn x =2log3.,x log33=1; log”™ 3= Slog33;

log3x=wu; logdy=w.

2-MHUC O I

)
210g5(27 - A- 12) = log5(y- A) + log5(y + a)

HHN CYHHT.

Euum.bupunuu renwrnamanan 0>-1)2=16 TeHrua-
MaHH Ba OyHJaH >>x>0 3KaHJIHUTUHU dbTHOOpPra oJyuo,
y-x=4 Hu onamu3. Cucrema KyHumaru KypHHHIITa KC-
nanu:
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ly-x=4,
X
[2log5(2>-x-12) = log5(y - x) + log5(y +x). 2"
(2') cuctemagaru l-TeHriaaMmajzaH y=4+x HU TONHO,
2-TCHTIIaMara Kyicak, (akaT x HOMabJIyM KaTHallaIu-
rad TEHrjJamMa XOocHuJ Oymaau, yHH e4ub, X HU TOMAMHU3:

2 log5(x - 4) = log, 4 + logs(4 + 2x) =¥ log5(x - 4)2 =
= logs4(4 + 2x) = (x - 4)2=4(4 + 2x) =x2- 16x =0 =
=(x, = 0,x2 = 16}.

By tenrnamanm ¢akar x=16 coHHM KaHOaTIaHTHUpa-
au. .y=4+xnpaH =20 3kaHU Keaubd YUKATU.
XKapo6: (16;20).

y-2r=1,

3-mucon log, x- y=0 cucrcmanu papux ycyin-

Jla €4YUHT.
Euum. Koopaunartanap cuctemacuma y=2*+1 Ba

y =log. x ¢yHKHMHAITAD

rpadUKIapUHU sicai-

Mu3 (76-pacm).
HNxkkana rpaduk Tak-
y=2x+ 1 puban A(0,5;2,2) HyKTa-

Ja KCCHUIIAIH.
XaBob6: x~0,5,
X >'=2,2.

y=log" x 4-mMmucoun. >0,
lg/i

76-pacwm. 10 -1 >0 6ynraH—



l\gx-\gy =m

na 1[12(‘)”2 y2 n CHUCTCMaHH €YHHT.

Eguumm. Jlorapudpmux ¢yHKIuUsS Ttabpudura kypa
x>0, >>0. UkkuHYn TeHriaamanan (x2-y)lglO=I1g/7; x2

- =M
\
w2 1
-y*=lgz7. bepunran cuctema x ~V~ ~ *g TeHriama Ba
X>0,y>0

TCHICU3JIUKJIAp CHUCTEM AaCcHuTIa KeJaau. BYH,I[aH x=10TYy,

102ry2-y2=1ca — 0 n . x= 10my—il —
WEYEREN A 0 o1 VY vt r K

MamkKm<ap

Ky#unaru TeHriamanap CUCTCMACHUHU EUMHT:

fx +y =6, Ix-y=1
8'46° [log2x + log2y = 3. 8¥7-[41+2V= 18
[x2+VY = 68,

8.48. [log,x - log,y = 9

130y =9,

8'49’ jlog2(x + 1)+ log2(y +1) = 2.

log3(A:-y) = 1,
8:50. 113 24y &K — o5,
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8.51.

8.52.

8.53.

log2x + 21log,>= 3,

3logK(.Y+ O -log”O - 1)= log, 3.

2

1°gx 2(xy - X - 2y +2)+ " logy-"x2- 4x +4) = 3,

logh,(y +x - 2)- logvi2(x2+V )=- 1.

bgr-zU~ +x +y+1) tlogtry(y + 2) = -4,

2log. fi(V+ 1)- logr,v(y2+ 2x + xy + 2>) = 2.

8.54.

8.56

2.V
Xl =YV

;  , (x>0y>0)
X =y
Xy =1y
1. % (a>0y>0).
Xx_- vy

. TeHrnaManap CHCTCMACHHHU CYHHT:

[521-2 v=21, 43- 3 26,
|2 log4x +logdy =2; 4x- 33=_2.
1 = -2 v+ — -
lgn+ 1 Igw- 1
Ig2u =T +5;

lglx| + 1gly| = 1+ 1g4,

X\"H =4
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8.57.

8.58.

8.59.

8.60.
8.61.

8.62.

TeHrnaManap CHUCTEMACHHHU CYHHT:

s Ba Z mapaMeTpJapHUHI KaHAal KuiMmaTiapu-
cucrtema cyumra 3ra Oynagu ?

TeHrnaManap CUCTCMACHUHHU CUYHHI!

logo.s -v?+log03y2=-2,
x-3y =0,1.

Arap 3,,t59* Ba x+y=\ Oynca, x-y HU TOHUHT.
Arap 1m3TaxTa coTyBAaru HapXujaH rypT Mapra
ap30H, | KyTW paHr HMKKH Mapra Kummar, 1T
HEMEHT Y4 MapTa ap30H Oynranjga KUJIHHTaH Xa-
pun 750 cym typran Oymapnu. Arap taxta Ocin
MapTa ap30H, paHT TYpT Mapra ap30H, LIEMEHT
WKKW MapTa ap30H Oynrannma xapun yuyH 400 cym
Tynanran O0ymapau. Kangara xapujg KunauHran?
Kamu 228 cymra 3, 5, 7 cyMIUK y4 XU Kajam
KeJNTUPpHUIATaH. 7 cYyMIHUKIapu 3 cyMIUKIapuaaH
6 noHa KaM,3 cYMIHKIapu 5 cymMiuukiapunan 2,2
MapTa Kym, 3 cYyMaIMK Ba 5 CYMIUKJIAPUHUHT
yMyMUH coHM 7 CYMIMKJIapu COHUJAH HKKHU
MapTa OpTHUK. Xap Kaiicu KajmamMaaH KaHualaH
KeJaTupuiaran?
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Takpopnamra nop Mamkiaap

8.63. Kypcarkuunu QyHKIUAHUHT XoccajgapunaH ¢ou-
nanaHub, COHJApHH TAKKOCIAHT:

a)| 74.]0'8 Ba I; >}<)(f—)1\“713a A

B a 3 ) (R
B) [I) Ba (!) ; n) (0,2)"65 Ba 556
r) (0,4)'2Ba (0,4)3; k) 3RBa ( ;

o) (2,56)° Ba (0,312)°; n) tg(|]) Ba I

e) (1,7)'3Ba (1,7)-2 M) (V5) Ba (-) .
8.64. Arap:

q 2 5 g 1 11.

a) a 3 >a3, V) 118 >ti 8,

B) f17 >flo6; r) a ?>ti,u

O0ynca, oy3rapyBuu KaHAail KuiimMatiaapHu Kadyn
KHJIUIINA MYMKHHIUTHHH aHUKYTHT.
8.65. Arap:

a) 1,34a<134/3;  06) <Vo0,364, ;

B) 2 < fuo”
O0Vaca, a Ba /5 mapHW TaKKOCJIAHT.

8.66. an4<a(056¥ynca, 1 Ba ¢ COHNApUHHU TAKKOCIAHT.
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8.67.

8.68.

8.69.

8.70.

8.71

8.72.

8.73.

a) 1 15Ba 3,145 0) 2,71828...-°-8Ba 2,72-°8coHna-
PUHH TaKKOCJIaHT.

xy3rapyBuu —5 gan 0 raya ysrapca,y=( byHK-

uus KaHgail y3rapaau?
OYyHKOUSHUHT aHIIYTaHUII COXAaCHHU TOWHHT:

1 (1

& y =16%»; 6)/(x)=(-) ;
19 1

B)g (x)="7: NP

OYHKIUAHUHT KUHMAaTiIap COXAaCHUHMU TOUMHI:
a) y =3w; 6) y=-9%
B) y=[13"-13; N y=i~y.

JlorapupmMuk GyHKUUAHUHT Xoccanapuaan ¢poii-
nanaHuO, COHJApHU TAaKKOCIAHT:

a) log45 Ba log®; B)log97 Ba logs7;
0) logl 8 Ba log, 15; r) log, 7 Ba log, 7.
5 5 3 9

UdonanuHT HIIOpacuHHU aHUK,JIaHT:

a) log0Ox4 log, 5; 0) log310 -2;

B) log0218 - 1og0217, r) log48 -1.
(DyHKHI/IHHI/IHF AHUKYTaHUII COXAaCUHU TOHHUHT!
a) y=log33x+10); n) y=log|1(9-x2);

0) y=log3(-12x); c) y=log1313x2+1 1);
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8.74.

8.75.

8.76.
8.77.

8.78.

8.79.

8.80.

8.81

B) y=logXx2; x) "=log4791-2- 16°
r) >=iog3(x2-73); 3) *=10651J2-3a*+10I.
Arap G6apua x>0 coHnap ydyH

a) log@(x2+3)> log"x; 0) logtx2+3)<logax O¥yica,

a KaHmal Kuimatiap KaOyJdl KHIWIIA MyMKUH?

XucoOnaHr:

a) 15IMgl®; n) logVs V625;

0) 4 2o e) logX,125+ log73 9,
B) 173&|72% x) logV? V49 ;

r) 81]0823; 3) log2log2V W .
log4125=ti 6ynca, 1gb4 HU TOHHUHT.

Ndbonanu conmanamiTHPHUHT:
1M gni
a B +1g/;2+ logl0ct.

1 1 1
Arapy = 10Mgr Ba z= 10H*y 6ynca,x = 10|Usr

OVJIMIIMHN UCOOTJIAHT.

Tcurnamanu cuuHT (8.79-8.102):

] 2

Jn =4
W 2T =133+ 1/128-1
="4250,
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8.82. 3'+n/3"2-7'=3-7"+n/2T.

8.83. 8(4'+4-")-54(2'+2")+ 101 =0.
8.84.0,5IgU +3)- 21g2 = 1- 1gV25.V+375.
8.85. 1g2(100.v) + 1g2(10.x) + 1g2,v= 14.

8.86. log2i. 2(3A2+ .v-4) = log, 1 6 -1log2J3.
8.87. log,(3*-8) =2 -x

8.88. 2V+1=21og2(9' +32, ‘-2 '135).
8.89. .v(I-1g5) =1g(2'+ A-1).

8.90. 2(lg2-1) +IgtS™ + 1)=1g(5,' V7 +5).
8.91. log,(3'- Delog,(3"*H- 3) = 6.

8.92. x+1Ig(l1+2") = .vlg5+1g6.

1 r

8.93. log((2V:TI-3) = logblogy;9° - ~"llog64.

8.94. 7pmw-5 |§H =3-5BF 1-13-7ler' L

8.96. m2log,W/SV2- 2.v-3 - Alog,(5.v2- 2x-3) =

= A2+ 2x.

8.97. log?2 + log3log3(4- A) = log3log3(19 - 6 A).
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8.98. "2 1logd(-*) - log*V ? =0.

8.99. log3tH7(9 + 12x + 4x2) + log2r+3(6A-2 + 23a + 21) = 4.
8.100. log, 2r(6A2- 5a +1) - log, 3t(4A2- 4a + 1)= 2.
8.101. logrHl(1-3A) = logVEST(1-2A-3A2)-1.

8.102. V4-a *41&n+1log3(A-2) =9, a- OyTyH COH.

Tcurcuznukau eduHr (8.103 - 8.110):

8.103. -

8.104. [3'-2|<1.

8.105.2m >16.

8.106. (V5+2)-' >(V5-2)"1

8.107.logji/jr2+n-2 < 1.

8.109.

8.110. (343+3"J < 1.
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Tenrnamanap cuctemacunu eduHr (8.111 - 8.114)

(Y =4x +8;
§-m > - +y +1=o.
13%-5°=75;

8JI12' [31m5%<= 45.
[lg2x = 1g2y + 1g2(A:-y);
8JI13° [lg2(jc-y) +1gr-1gy = 0.
flogsx +3,0” =7;
8JI14- W =5"'2
8.115. TeHrcusaukmgap CUCTEMAaCHHHU E€YMHT:

x+2,25y - V¥ - 15y/V+0,5<0;

ViogTy+Viijg -2

28 Anreb6pa, | xucm 433



KXABOBIAP

I 600.

1.1, {1,9.2}. 1.2.106B,136GB. 1.3. S={-3;-2;-1;4}, S=1{3;2;1.

4. 14 {b, YV, m, B,A K, T, A, H, V, M, u, JI, &, 0, i).
1-5.a) {1,2,3,4}; 6) {-"}; B) {0;12}; r) {-V2;V2}; n){1;2};

e){1;2;3}. 1.6. (77-pacm.)

a) 0)
0 1 2 3 -2 -1012

B) r)

=277

) e)

AxXex uw . » A
XK)
77-pacM.

1.7. a) {11 1,113,131,133,31 1,31 3,33 1,333}; 6){135,
153,315,351,513,531};  B) {104,140,203,302,320,401,410,500};
r){1,11,21,31,41,51,61,71,81,91}; 1.8. a); 6). 1.10.
n). 1.14.a) ECA; 6) DtfC. 1.15. {3}; {6}; {9} {12}; {3:6}; {3:9};
(3512} {6:9}; {6;125;{9;12}:{3;6:9}:{3;6;12}; {3;9;12};{6:9;12}; 0;
A. 1.16.2) ACB; 6) CcD; B) ECF; r) K"M; M”K. 1.17. a) B-
CA; 6) ACB; B) ACB; BCA. r) ACB; 1) ACB; ¢) BCA; %) BCA.
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1.18. a) TY¥pu; 0) HOTYFPU; B) HOTYFpH; I') HOTYFpHU. 1.19. a) 4=B|
6) A4*B\ B) A*B\ 1) A=B. 1.25. |3;5]. 1.26. PUE
={a,b,c,de/ g,z,k}. 1.28. a) AUB={xj x=4x, kSZ). 1.31. A\B=
={x|xe|-5;3)U(3;4)U(4;5)U(5;6)U(6;7)U(7;8)U(8;9)U(9;10)}.
1.35. A={x[x=2A:, kSZ). 1.44. 20 kumu. 1.45. 13 xumu. 1.47. 68
kumu. 1.48. 4 Ta.

I 606.

2.2. Xammacura. 2.3. A”2431 Oynumu mymkuH, A:*{15;18}.
2.4.7=1,3,5,7,15,21,35,105. 2.23. a) 2; 6) 5555; B) 20; 1) L; ) 1;
e) 1; € 600. 2.27. 1 2.29. {7;14;21}. 2.30. {117342;1897524}.

2.49. a) -; 0) I; B) 9. 2.50. a) dapa3: V3-panuoHan
CcOoH,-¥Y3 =—>0, OyHna m, 16M Ba b (m\n)=\. Y xonga 3nl=m2,
n

OyHJaH m2 HUHT, I€MaK, m HUHT XaM 3 ra OYJMHHUIIU MabIyM

Oynanu; m=3x-, 3n2=9x2 n2XaMm, IeMakK, n XaMm 3 ra OynuHaIu. —
n

kacp 3 ra Kuckapmokna. by sca maprtra 3ua, nemak,-Y3 COHH

pauuoHan coH sMmac. 2.51. PanumoHan coH MaBXyJ Ba y r=—,
» n

b (m;n)=\ pne6 ¢apa3 Kunuuca, 5" =2 Oynagu. VY
xosjga 5" = 2" Ba Xokazo. 2.55. a); r); x); XK). 2.57. AxpaTyBuu

connap: 6) 2; B) 2nR; 1) 3. 2.68. a) a=5b €xu a=-6; B) be (-<»;0].
2.74. lo|+H|)|F[c|[+HM0. 2.75. \a-b\+\b-c\+la-(\*Q. 2.76. |a-Z>HZ2-

c(+la-c|< 0. 2.77. x) 3; 3) -4; n) 3; k) 14. 2.79. a)xG °
TP
B)x6|-4,5;-4]. 2.80. {-2;-1}. a) Kypcarm a: 0<"y"-x<1 HUHT

OyTyH eunMiapuHu TOHUHT; ) 0. 2.81. Arap p=n 6¥ica, - 1.
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Arap p<n 6ynca, l-p, 2-p, ... , mp COHJapHUTrUHA p Tra

n n
oyamnagu. — * 1 p coHM 3ca n JaH karra. [lemak, Ta xaj
.D. y _p_

n
p ra o0ynuHaam. Arap p>n 0yJjca, p =0. 2.82. Hosunap conm 2

Ba 5 Ty0 coHJapAaH Ty3wiraH :Ky(griaap conura tenr. 2.83. 600!=
=1-2-3-...-600 éiinnmana 2 Ty6 conununr 600! coun GyamuHaau-

600 600 "600" 6001 TI'600'
+ +

TaH J3HI KaTTa JapaKacHu .
P | 23) AT H[-

600 TI600] [600] [600]
i— 171 H— 1=300+150+75+37+1S+9+4+2+1+0=594,

xaBob 594. Iy ka6u 7 Ty0 COHMHHMHI JHI KaTTa Japaa-

"600"  '600' '600'
o .+ 72 LT3 ~zjr I= 85+12+1+0=98, xaBod 98. 5
600 6K 66X
+ + = +24+4= : .
COHH YYYH 51 Ly [v] 120+24+4=148, :xaBo0: 148

2.84. u!=1-+2-...-I1 Hatypan coHuaap éiuamacuga p Ty0 coHra

OyIMHYBYMJIAp COHH Ta, p/ ra OYJIMHYBUMJIAP COHH Ta,

/3 ra 6y IMHYBYKJIAp COHM Ta Ba X0Ka30. n\ éiiunmana p tydo

COH Ba YHHHT [JapaKaJapura 6yJIMHYBYMJIADHHHT YMYMHil COHH
n n n
+ + + . ,0yHIap” <n <pmt 2.89. a) 1; 0) B) 5.
.p. y 2 .
2.92. a) 25%; 6) 60%; B) 250%. 2.95.1,75 kr. 2.97. 240 Ta. 2.102.

9 mBa 10,8 m. 2.103. 8,8 m Ba 11 m. 2.105. 2 iiungan keinn. 2.106.
a) 70=23-3+1; 6) 180=20-9; B) 200=11 17+13; r) 76=8-9+4. 2.107.
a) 5=09+5; B) 9=0-18+9. 2.109. g=-¢-V, 2=b-2. 2.113. a) a1=3,
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/55 0) /F3; B) Xeu Oup kmiimatuna; r) /=3, /'E9; n) /E3, I'ES,
/'E9; e) xeu oup kmiimatupa; &) /=3, /F9; k) /F3, /ES.

III 606

3.1. a) Re(z)=-5, Im(z)=8; 3) Re(z)=0, Im(z)=8;
K) Re(z)=4, Im(z)=0. 3.2 a) -4+8/; B) 1,2. 3.5. a) "~ =-3-5/;

B) Z =-3+5/; 1) Z=3-5/; 1) Z =3/; ¢) ~ =4,2. 3.6. a) 1+/;

2 1
6) 8;B) 0; :xx) 6-9/; 3) 4+2/. 3.7. a) 1+-/; 6) 1+/; B) 1+3-/;
r) 4+13/; 3.8. a)-13+11/;n) 3|/;€) zlz A +zIzA4 i-

») 67_+>/2+. 3 9 a) 9+19/; &) 133 10 6) 2-0,6/; 3) 12+3/;

4 1
W —- —/. 3.11. a) <@+>2=(<7-26/)(0+26/); u)

ibk) (an+ibk.

i, arap n 4k + |, x = 0,\,2,..
- l,arap n =4x +2, « =0, \,2,.
- l,arap n =4Z+2, A=0,1, 2,........ '

I, arap u = 4A;, A= 0,1, 2,.......

72142/ 2
2/

78-pacwm.

437



) Y x)

3/

z=0

79-pacm.

3.13. a) 13+21/; B) 12/, ¥) 8/. 3.14. a) 12,5-12,5/; 1) -3+1,8/; a1)/.

3.20. _;i% /. 3.21. (78-pacm.)

3.22. (79-pacm)

80-pacwm.
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3.23. a) M=5; n) H=3V2; &) M=V2;3) M=I; m) |z]=4; u) |zl=|6];
K A 7 K bic bBn
0 M=1. 3.24. a) 60) —;B) y; 1) 0; n) e)y 18 H

bn K bn 2-| bn bk
K) 3) 0; m) K) 1; d) y . 3.25. a)V2 Icos— +zsin— 1;

d Ta .. T1] f 2= . 24
6) V2 cos— +isin— ;B)2pbos—+/sin—j;r)2! cos— +/sin—

| st
a) 2(cos sa+Z' sin #1); e) cos—+/ sin—; &) cosO+Z sinO; k)

\ﬁé 7l . 21 2n
co8a+ +/$Slms; 3) ICOST+ZSIH4_) ; H) cos— +z sin— ;

a .. ) S5a S5a L . A
K) vn A A zsin-j; a)co8— +/ siny ; ™) 2 COS?+ZSIH-2J-

z

4 4s
326, 3-4/=5 Tl 4 areg ) 4 zsin a b arcte S 327, 2 =
I 14 3] \Y% 3,>
Tt 165 o1
zsin . 3.28. z=cos 7 +/ sin 17 *

;
(V2 Htz]2). 3.35. Kypearma. a) |z - (0+ 10| < 20, w=0+102=(0;10).

Kapo6: mapkasu (0;10) Hykraga skoiiiamran Ba paguycu R=2ti
Oyarad ailiana OuiiaH yerapajanras aoiipa; 0) /?e(z)=/?e(x+>v)=x>4.
KoopanHaTa TeKHCIMTHHUHT 0apya NIyHAAail HyKTaJapH TyIjiamMu-
KH, yJap Xx=4 TYFpu YM3UKIAH YHIAA Koiljamran 0yaaau; e) edu-

gumm: r=x+y/, Re z=x. Y xpaoa-"xz +y2 =x+3, €km x2+y2=

=x2+6x+9, éxu/=6x4-9. by napadoaa, yun £=-1,5+0 /=-1,5, yku
napa6oJia y4uJaH YHr TOMOIIA €TraH XaKuKUi YKHUHT OUp KUCMU-

um pfrpn: 3.36. Al 1leos—" 2$in—"j ;
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ST (. (p+2kk . (p+ 2ol
345. X- VI lIcos— -— +/sin — -— I ra x=0,\,2,3,4 napuu

tyufi x1Lx2...,x5 JapHH xucodaaiimus Ba
X, *x2°x3ex4ex=Kco3<p+ Asiny))un Tonamui. 3.51. a)xGR; 6)xGO0;

2 28
B) Lr)2 3.52.x=--;y=-j. 3.53. a) -216 6) -2,0(1-/); 3.58.

-bti-j4ac-b2 1 9. 1 -%5.
a)X1-=2" 2a >y Z'~2+ 21" Zi~~2~ 2 I>

1 JI. 1 73.
~2” 2"V 74~ 2+ 2 'm

IV 0606

4.2. 6)59/ B) 4~IT677- 4.3. n) 45; m) 222. 4.5. a) 27x X3
e) 243x520 4.6. 1) €) x)1 j*. 4.8. a) a3+x2 B) Sa-12x;

k) 2xy+32xr2 4.12. 0) r) 3; &) 192. 4.15. a+6+c=0=>c=-a-

-A=>a3t7>3+c3=a3H3-(f1+6)3= =-3adb-3ab2=3ab(-a-b)=3abc.



lol, a ~ 0, Z2= 0 6¥ica,
4.17. |a+2Z&= |£,a=0,2" 0 o6yaca, 4.22. a) 3199+147; r) 17.
0,a=2=0 o0ymuca.

4.23. 0) 0=-7; r) a=-17. 4.24. a) 16; r) 84. 4.25. 6) & 1; VZ?GG;
1) 2=0; h=/ 4.26. a=3; 6=-7; c=4. 4.28. a) 12; B) 14. 4.30.
a)Ax)g(x)=20x5+16x3+4x2+8x; r) Ax)g(x)=26xs+73x4 HIOOxH
+33x2+12. 4.35. B) /1, B, Caapaan xe4 d6yamaca 6upopracu 0 ra
TeHI 0Y/IMacauru Kepak, akc X0J4a 0epujran kKynxaa 2-gapaxa-
an O0yamaii Kojgagu. A"O 0yacuH. Kynxagnu
P(x,y)=Ax2+2(By+D)x+(Cyl+2Ey+F) KYpUHHIIAA é3alIUK. YHHI
HKKHTA YU3UKJIM XaKMKUH KynafiTyBumiaapra axpaTuml y4yH

P(x)=0 TeHrinama maau3iapuHu OWJIMII Kepak:

“(By +D)x <JBy+D)2- A(Cy2+2Ey +F _
x 1,2 A =

_ ~(By +D)+ J(B2- AC)y2+2(BD- AE)y+ (D2- AF)
~ A '

By udona HogaH GapKiIu aHUK KBaapaT OyJraHiaruHa mus-
Ja”HaéTran kymaiitmMa xocuJ O0yiaau. ByHuHr yuyydn ymoy mapt-
gap 6axxkapuanmn kepak: 1) BA-ACYO, 2) (BD-AE)I-(B7-AC)(DI-
-EF)=ti. Koaran xo/napaa xaM KypcaTWIrasjap kadu mapriap
Oaskapuyauiu 3apyp Ba erapau. 4.39. a) B+ 1; 0) 8x/.
4.41. a) P(x)=Z7Z)X)(x+1)+2; 6) P(Xx)=Z)(x)(x2+t4x+1)+2;
B) P(x)=/)(x)(x2+2x+2)+3x+4; 1) P(x)=/)(x)(x2+3x+1)+3x+4;
1) P(x)=Z)(x)(3x2+5x-8)-5x2+ 14x+2; mn) />(x)=Z)(x) (x2+3x+5);
K) P(x)=Z)(x) (x3+4x). 2.12. a) x+1; 6)x21; B)x3+1; r)x22x+2;
n) x3x+1; e) x+3; k) x2+x+1; 3) 1. 4.43. a=4, 7>.

29 Anrebpa, [ kucwm



V 000

5.1. a) 4x; 6) 36; B) 4aW; ) -xy'm. 53.a) {2} 0) 0

B){1;2}; 1) {-3;3}; n) e) 05 & {45} x) {13}; 3) {0;-2}

n) {-a-a); K) {-4;4}; W) {0;5}; m) 05 w) {0;3}; o) {-5:9}; m) {1}
5.4. a) {x|x*-2}; 6) R; B) {x|r *R, x +3}; x) {a|a6 R, a* 1
a*2, 0”3}; n) {X|xGR, x*£4); «) (x|xGrR, x*[, x*"7}; m) R
o) R 5.5.a) {(x;")|xGR, yEK, x*O, x*y}; 0) {(x;y)|IxGR, yGR
h'[*y[}s B) {(x;y) [XGR, yGR, y*x2}; 1) {(x;y) [xGR, yGR, x*2
x"3, y*0}; e) {(x;y)|xGR, yGR, x*0, y"3x}; &) {(x;y)|xGR

a x-2m
YGR, x*#y}; k) {(x;y)|xGR,yGR}. 5.6. a)--; B)
r) K) ) 1; m) x25.7. {3x2+y; 3x2+ * 5 4a2-x(0-3x)
x3 . 1, ., X a-6 5x-3a g 41a-5 49 al2+x2
T : 5-8-a) _6_: 6) 5) ~1T "1
x2+¢2 . oatx 2y-x _  2a+x v x-5

I[)_"ll""' 5_9V a) A ;6) A ;B) A a/\ ;H) 17

2x w2 A 9 y(x-y)
5.10. B) (1_3ti)(x+2); 1) (2x-1)(2y+3)- 5 I * a) x2

ti(cz+ 6) d 1 6 x+2 49a-b
6)” S :0) 75'SR-B 45:) T 5% 777
1 30x2 + 0y2- 16xy

3) A-02 5.14. 6) -2x; B) 25 1) -— ;1)

) 2; %) 2x(x+y); 3) a-2. 5.15.2) A +x+7i6>771 *B) ay-a2

Ji_ -X

1 1
r) —— .5.16. 1Ba9. 5.19. B)— — - 5.20. a) xa; 0) iiyk; B) xa
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r) WHyK; A) HyK; ) xa; k) #iyk; 3) xa. 5.21. a) xGO; 0) {x\x=2k,
kSZ)\ B) x>-3; 1) XGR; 1) x>0; €) XGR; &) x6|-1; 1];3) x 1.

1 — 1
5.23. e) 1989; x) c 5.24. a) ¢3;6) Vb; B) 2)y3 5.26
m
a) x<0; 6)xER,; b)xER; t)xER,; n)xER; c¢)xER\ x) x>0; 3) xER|
n)xEO0; x)xER; ji)xER; m)x=3. 5.27. a)x<2; 6) x>-3; B) x>3;
r) x<4; n) x=3; e) x=3; x) x00; 3) x=1; u) x=-8; K)x=8§;
1) x6{2;4}; M) x=3. 5.28. a) 44; 6) -15; B) 6; 1) 6; 1) 630; €) 120;

x) 60; 3) 0,015. 5.29.a) [; 6) -y, B) |; DI|; A) Yy, € y,

x) 3) ¥y 5.30. a) 225; 6) 225; B) -25; r) y, 1) -X; e) X2
K)X2+ 15 3) x3.5.31. a) V16 ;6) ““76; B) '"4;1) "25; 1) NV 7
e) Vx;K) 33) Vx.5.32.a) V8;0)4; B) V-32; 1) 2;1) Vx33
e) x4 k&) mJ(x+2)5;3) x* 5.33. a)V27 Ba \[ls¢ ; B)"25 Ba V6
3)¥(x-y)* Ba N7T. 534. 1) 7J; &) 2V3; n)

a) (x- DV 25 m) (y+ 1)2 Vx2\. 5.35. a) V80; 6) 54 ; B) - V162 ;
D V96 m) VAT ) VAT x) 3) ;
m) J(x-)9y-2); K) -i](x-Yly-2); 4 -V A
M) -V (7-4V3)V . 5.36.a)V2; 6) 673;3) 2V8.2.19.a) 2y/2-
B) "3"j;e)a/Jl +153) V32. 5.38. a)2n1/3<3>/2; 1)3"4 <372

) V2 <V3;xk) V8<VTY. 5.39. a) 20; 6) 2°2; B)6;3) YH.

5.40. a) 6/2; 6) Y4, B) Y6; 1) ;o) ;e) 1$E.

5.41. a) 6) 24*=;B) 36x=-9, [b1 a ] ) ;)Xx~«;€) "] 2 +xyV ;
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2n/3 5
x) (xy+z)Jxy+z. 542 a) — ; 6) ~1II ; B) 5+2Ve6]

x2Wa—Vx) V(x y)ij+y
N2 -1 +>76; n) 4+V7I5+V45~) — — — . H)

5

0) (1+~)> /T ~- 5.43.2) V37-V2 ;6) V23-V6 ; B) 2; 1) 2V5.
5.44. a) tyrpu; 0) HOTYFpHU; B) TYFpu; I) T¥¥rpu. 5.45. 1) VIs+V2 .
5.46. 2. 5.47. a) ailb($/a +yfb)6) 27, B) -1, arap 0<a<lI

VI- a2+1 X2

Ba , arap -1<a<0; r) 3; 1) * ;e) 9a; K) e 1
X -

3) "/(a-fe)2.5.48. 1,5.49. 4.

VI 000
a-1
6.2. a)** Q J==x1, n=-2. 63.a) -y ; 6) a=1 na

e4yuM HyK, Ilna li; r) 2=+ 1 ga X uxtuépuii com, + 1paa
a- ~
x=0. 6.5. iyK. 6.6. iyk. 6.7. 15 Wungan keiimn. 6.8. a) -4,5;

0) wucTaaras cod; B) - 1; r) uaausm iyk. 6.10. a) a * 1ga x = a-

-1, a-\ ma X — ucTanarad coH; 0) i lmax=0,a=1i lgax—
HCTAJTaH COH; €) a *| na x=2tir; <=1, 6=-1 na x — ucTajrat
con; €= 1, 67-1 na waausu Wyk. 6.12. 1) (x-3)M; e) x-292+3;

[ X+~~Y~} ~ m6.17. iiyk. 6.16. Kypcarma:
a2tb2=(a+bV-2ab, a3t 63(<2+6)3-396(2+6). 6.20. 3) 2(x2-
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-(a+/3)x+a/3)=0, aeR, a*0. 6.21. 84x2-18x-30=0. 6.22. "x2-

-lx - 3=0. 6.23. -4]1 6.24. 1. 6.25. 15. 6.26. x=5. 6.27.

a-c

2
xGR, x* . 6.28. x&R, x*-2. 6.29. a*-¢, c*"O nax= ,a=-
3 atec

31-2a
-c, ¢=01a0. 6.30. s* 1, a"2,25, a*~-0,4 na X=-’:‘-£-_--§;---a:2,25,

a=-0,4 na 0; a=1aa mabHora sra smac. 6.31.- — Ba 2. 6.32. 0.

6.33. -4 Ba 9. 6.34. 0 Ba 1. 6.35. 1. 6.43. Kypcarma:
a3+P=(a+b)33(at+b)ab. 6.44. -1; 1; 8. 6.53. -152. 6.54. -2; 1.
6.55. y=x2+6x+1 ra uucéaTran KBagpat yuxaa cudgaTuga Kapasr.

6.56. >"=x2-x+1)2ra nucéaTan KBagpar yuxaja cugaTuaa KapaHr.

6.57. Kypcatma: 2 . 4 - = +— ¢6.58. -4; -2;-16.59. 1;
V-3 x-6 x+6

.6.60. Kypcarma : 40=8+32. 6.63.-1 Ba 6. 6.69. 0,
2,12V2. 6.72. Kypcarma: x2-5x+6=7Z ned oJHHT.

6.73. Kypcarma: x2+5x=/ ned oaumur. 6.77. 0.

6.78.5,5 Ba 6. 6.79. -5; 1; -1x>/6. 6.80. =2 ; /1] -.

6.81. Kypcarma: x2+2x=/ne6 oauur. 6.82. -4; 2. 6.93. a) 1;
0) 2;B) 1,-2;1)5,-1; 1) £VH; +35e)0 5:x) 033)0.6.94. a) 25 3;
0) B) - 15 3; +V3. 6.113. [1;*]. 6.114. (-00;

-1]U [15;+00). 6.115. |-2;1]. 6.116. R. 6.117. 0. 6.118. [-1;1].

445



6.119. R. 6.120. {1}U|2;3]. 6.121. x=-5/2. 6.122. x=%2. 6.125.

x=4/3. 6.126.x=-4,5; x=3,25. 6J121.x=-"--5. 6.128. x=-j.

6.129. (-00; 2/3]. 6.130. |1;3], 6.131. x=0,5,x=3,5. 6.132. [2;+00).

6.133. a)x=2; x=-6. 6.134.]-2; 1|], 6.135. {0}U(l;+w).

6.136. (-00;0] UJl;+00). 6.137. 1-67(;)1_1]' 6.138. ([)7; -K»).

6.139. [0;13]. 6.140. {-4; -2;0;2;4). 6.141. |-3;3]. 6.142. (-

0JU[*;+-») K¥pecaTma: |a-bl=\a\-\blo(a-b) b>0. 6.143. {0}.

6.144. {0;2}. 6.145. {0}. 6.146. {-1}. 6.148. a < 0 na x=-0; 0>0
aa x=-7a, x=a. 6.149.2>0 na {-2a;a}; a=0 na x*O; a<0 ga 0.
6.150. 470 na {--y }; a=0 na (-00;+00). 6.151. a < 0gpax=y;
a>0 1a x=+2a. 6.156. m==+ VTS. 6.157. m *2 o6yuca. 6.158.
a=6=3 6.159. m=t /1-3Q 6.160. 2x+1.

6.161. ~ 4 x +2 . 6.162.  6)P(x)=Z)(x)(x2x+3);

B)P(x)=/)(x)(2x3-2x2-x-4)+6; x) ?(x)=2)(x)(x3-3x2+8x-21);
m) P(x)=2)(x)(x4+x33x2-x-1)-4. 6.163. a)2; 6) 0, B) 3.
6.164. ai+bi+ci-3abc=(a+b+c)(a2+b7+cl-ab-bc-ac). Kypcarma:
a3+63+c3-3a6¢c HM ¢ ra HHUcOaTaH Kynxaj Ae0 KapaHI Ba a=-b-c

COHH 1Ny KYNXAaJHUHT WIAH3H JKAHUHHM TeKIIHPUO KYPHHI.

6.165. 0)x=2+/; r)x=-2+3/; e)x=4+5/; 3)x=-0,5+/; k) x= 1£-/;

m)x=3+V2/. 6.166. a) (x+1-2z)(x+1+22); 6) (x-1--3/) (x-1+3/);

r) (52+5-0(5z+5+7?) 6.167. +3/; +2;

k) z2=+= Ad4=+1 '~ 6.168. axr-4orU3a=0, a*0, a6/?.
6.169. ax”-8ax3-34ax272ax+65=0, a~0, a6/?. 6.171.3 kappaiu.
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6.172. a)(M+3)(*-3x+3)(*+3x+3); 6)*(x-4z) (x+4z). 6.173. a) 2; 6)
-5; 3; 6; B) panMoHaa WIAHU3U HYK; I')~; 1) e) -1; :x) -3; 2.
6.174. a) -2; 1; 6) -4; -2; -1; B) OyTYH euyHMJapu WHYK.
6.175.a) -2, £ 13;6)i”~ . -1 2;8B) 1, r)£l,

a) 1, 2 2; e)*1, Ty 6.177. a) 0,79998; 6) 0,034904828

72567; B) -0,324617. 6.180. (-co; -1). 6.181. (-4,6;+ 00).

13 28
6.182. (2 -5 +00). 6.183. 2—). 6.184. (™ -1,5). 6.185. (-co;
3). 6.186. 11;+00). 6.187. (-co;-- ]. 6.188. (3;+ co). 6.189. (-co;

2). 6.190. (-°0;-d . 6.202. y

a=0 b<0 pma 0,
6.205 a=0, b>0 ga xne R 6.214. a) y<3 ma; 06)y>7 na;

a<0 ma x>—
a

B) +>—;r)y<0,11a; 6.215. ae(5/3;°0).

1->4+4T) {1+ Vi+difer
u
2Kk 2k

k=1 nma, ae(-»;-1)

A>0 pa, ae

6.218. . Fl-JI+4k i+vr+x
--< k< ( nma, Jae R
4 [ 2k 2k

k< -- nga, 0.
4
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-k-2y[6> -k +2 "
\k\ > 211/6 na, xg ( vl

6.220.

I | < 2n/6 ma, 0.

k<1 ma, xe VT?)u(l + VI-T;+o00);
6.221. k=1 nma» -tG(-o0;l)u(l;+=0);

*> 1 na, x G(-00;+00).

6.229. xe(-00;+00). 6.231. xG(-00;1)U(3;+00). 6.232. xG (-00;--)U

U(2;+00). 6.235. xG(-00;+00). 6.236. xG(2;5)U(12;+00). 6.237.
xE(-00;-7)U(-1;4). 6.238. xG(-00;-5)U(-1;0)U(8;+00). 6.239. xG
G(-48;37)U(42;+00). 6.240. xG(-00;-0,7)U(2,8;9,2). 6.2411CcG(-17;

-4)U(4;400).6.242.xG(-00;-1 1)U (-;11). 6.243. xG(-<»;-5)U(0;5).

6.244. xG(-0,1;0)U (0,1; +00). 6.245. xG(-°°;-3)U (-
;1)U (3;+00). 6.246. xG(-6;0)U(6;15). 6.247. xG(-2;6).
6.248. xG(-00;0)U(4;+ 00). 6.249. xG(-00; 1)U (1;24). 6.250.
xG(-00;-7)U(21;+00). 6.251. xG(-00; -4)U(8;+ 00). 6.252.
xG(-16;11). 6.253. xG[-1;3). 6.254. xG G(-00; -4)U(6;+00).
6.255.xG(1;2)U(4;+00). 6.256.xG(-00; -1]u U{1;2}U|4;+ o00).
6.257.xG{-2}U]|l;2]. 6.261. xG(-003l). 6.262. (-°0;-2)U
U(-2;1)U(4;+ 00). 6.263. xG(-00; -5]U{1}U|2;7)U(7;+00). 6.276.
(-00;t00). 6.277. (2;3). 6.278. (-3; 1). 6.279. (-00;-2)U (-2;

DU (l;+00). 6.280. (-2;-1)U(1;2). 6.281. |-3;3). 6.282. (-o00;

2)U(5;+o00). 6.283. (-oo; 1)um (1.5;+00). 6.284. (-00;

2,5)U (v;+00)- 6.285. (-6;3). 6.286. (-00;1)u(4; +o00). 6.287.
o

(-3;1). 6.288. (-00; 0)U(4;+00). 6.290. (-00;+00). 6.291. (-x;2).
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6.299. (-00; -3)u( —Y7— i]/;U (4;+«). 6.300. I{;2)u(3;:4].
6.302. (-00;-lu(l;+00). 6.303. (-00;-2)U(-1;0)U(*;+00). 6.306. (-00;

-4]UJ-2;-1]. 6.307. (-23-1)U(2;3). 6.318. {1}. 6.319.{]}. 6.320.

(-00; +00). 6.321. x=4. 6.322. (-00;+00). 6.323. (-co; 4)U(4;+00).
6.324. {£1}. 6.325. (-00;-Du(l;+00). 6.326. R172}. 6.327. |-1; 1].
6.328. (-00; -2)U(2; +00). 6.329. |0;3], 6.330. (2;4). 6.331.

(r00;1)u(3;+ < 6.332. (-00;-]1U [*; + 00) 6.333.

11-0/5711 + /57~
. 6.334. (8;+00). 6.335. (-3;4). 6.336. (-o0;

2
-2)U(-1;+00). 6.338. (1;61,6.339.0. 6.340. (-<x,;-3]. 6.341. [-2;3-].
6.342.1-3; 5]. 6.343. (-~ ; +00). 6.344. (-»;1)U(7;+00). 6.345. (-00;

1). 6.346. (-00; 2)U(3,5;+«”). 6.347. (-00;1]u|3;+«)). 6.348. (-co;
-HU(0;1)U(1;+00). 6.349. (2;3)U(3;+00). 6.350. (-00;-6)U(-3,5;

+00). 6.351. (3;37). 6.352. |0; 1"]U(2,5:+00). 6.353. (-«»3;-2)U(-2;
-1)U(-1;0], 6.354. (-00;2). 6.355. |n/6-2;1)u(1;4]. 6.356. (-o0;

1U[5;+00). 6.359. (-00;-~"-]. 6.360.(1;3). 6.361. (1-V3; 2-

VI). 6.362. (-o0; ;+«>). 6.380. a) (4; -1); 6) 0;

f 21/-40)
B)(/;5-0, /6 R; 1) (45-3); n) (659); ¢)0; ) -y j* ,gR-



V3]- 6.382. a) 0) (1;-1;1); B) (-1; 151);
) (1;1;1); x) e) 6.383. a) (1;0); (0;-1); 6) (5/
4;-1/8); e) (-4;-5); (6;5-5). 6.384. a) (2;3),(3;2); r) (2;5-3),
(3;-2). 6.385. a) 0; 6) 0; B) (1-/5Z), /6 R. 6.386. a) (-2;-4),(-
45-2),(2;4),(452); 6) (2;8),(852)(-2;-8),(-8;5-2);

7 9 16) f9 16)
B)S;"T ° 57T ;5 0(-3;-2),(3;2);n1)(-75-3), (7;3); e) Kkyp-

caTMa . Bup JkMHCAM TeHIIaMa XocuJ KHIHHT; %) (-33-2), (3;2).
5 13) T5 13

6.387.a) (152),(2;1); 6) (-3;-5), 1 3; 31u3;s3,

(3:5); 8) H;-5),

VT57-13"
(-3V3;-V3), (3V3;V3), (4;5); 1) (1;-1), (3,-3), VT57-13;-

f-13-757:-'3+"nT) ;1) (25-3),(t), «K e) (-153),(/;2), KR;

K)(2;-1), (-1;0, <eR; 3) (-1;-2), (-VZ-V2), (;2), (VZV2);

6.388. 2) (5;1),(135),(3;2),(2;3); 6) (1), (-15-2), (1-V2;1+V2),
1+V2;1-V2); B) (-2H), r) (1;4),(-55-4),(5;-4),(-1;-4).

6.389. a) (2;3),(3;2); 6) (-1;-2), (2;1); B) (-152),(25-1). Kypcar-
Ma . UKkuHYH TCHriaaMaHu 3 ra KynaiTupuod,0MpUHYN TCHIIA-
mara Kymmnr; r) (4;8), (8;4); 1) (-3;-1), (-15-3), (1:3), (3;1);
e) (2;-1), (-152); ®) (-35-2), (-25-3), (2;3), (352). Kypcarma.

BupuH4yM TeHrjamagaH +y2 = xy' JKaHU Tonmjaau. By TeHr-
JaMaHH KBaJaparra Kyrapuar. 6.390. a) (1:3;9), (9;3;1);

/M2 12 J. £ 1_1 1)
0) [ys;y;-12j; Bl 37§;y/¥:3/¥15;0)(2;5 15 3), (-25 -15 -3). 6.392.
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a)-15;6) 3; 1) 0;e) 0; x) 1;3) " (xY). 6.393. a) a=6; 0) 0=-2;
B) 0; 1) n - uxTuépuii con. 6.394. a) £2; 6) 0; B) 0. 6.396. B) x06K;

r) X6R. 6.397. a) 8 ~ ; 6) 3,(13). 6.398. a) -80; 6) 6; B) -72; 1)

0; 1) 36; ¢) -90. 6.399. a) -; 6) 0 Ba 6; 1) 0. 6.400. a) -23; 6)

B) 2n-5; r) -4n+ 136. 6.401. a) Ix=7; Ay= -1

r)AX= -35; Ay= 30. 6.402. a) (-5; 2); 6) (2;1); B) (6;5); 1) (5

2); ) 05 ¢) 05 %) 0;3)0; m) (/i/-), /ell; x) (/; "beK .

6.405.a=1,6=-1.6.406. (1;-1), (1;-2), (-1;-1), (-1;2). 6.407. a=4.

6.408. a=I 6.409. a)0; 2)/3-2y,y, yveR.

4n - a a-4 . _
6.410. 16 [-; 3-V5] na 171 , "e(3-V5;2] na.

Na2- 12a+8

61-4 *3a-2 .6.411. a=7-4>/3 na (05 1-273), a=7+4>/3

na (051+2V3) o=1 na (63-11). 6.412. 28 m. 6.413. 2.5 1. 6.414.
8 xynma. 6.415. 21 xartop. 6.416. 20 xm/coar. 6.417. 20 xm/
coar. 6.418. 7 km/coar. 6.420. 5 coar, 7 coar. 6.421. 30 kyuna,
20 xyunma. 6.423. 18 km/coar, 24 km/coar. 6.425. 11 ta. 6.426.
22 xkumu. 6.427. 30 ykyBuu (Dcmarma: 12.13. macanana 42 ta
BEKTOp Xocun Oymanm). 6.428. 7 ra. 6.429. Cakkuszbypuak. 6.430.
40 xm/coart. 6.431. 30 km/coar. 6.432. 10 cm Ba 4 cm. 6.433. 15
cMm; 8cm. 6.435. 12 cm; 16 cm; 20 cm. 6.436. 3634. 6.437. 40 xkm/
coar; 30 km/coar. 6.438. 36 km/coar; 24 xm/coar. 6.439. 36 km/
coat; 30 km/coar. 6.440.10 coaTt; 6 coar. 6.441. 60 coar; 84 coar.

I'ln

6.442. 18 pa 12.6.443. 2) [-S5--[w [ o 5 3m) (03D 3
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D (-4;-3)u[-2;-1]u[1;2). 6.451. 0. 6.452. 0. 6.453.0. 6.451. 0.
6.455.0. 6.456.0. 6.457.0. 6.458.0. 6.459.0. 6.460. 0. 6.461. 0.

6.462. x=3. 6.463. x=0,5. 6.464. 0. 6.465. {-;!}. 6.466. {-1;

2). 6.467. (-3; 2. 6.468. {-4; 3). 6.469.x=3. 6.470.x=3. 6.471.
x=8.6.472. x=28.6.473. x=0.6.474. x=4. 6.475.  19.6.476. x=3.
6.477. x=6. 6.478. x=-1. 6.479. x=3. 6.480. x=2.

6.482. x=-1+2>/I'7. 6.483.0. 6.484.x=-5, x=0. 6.485. -3-; 1.

6.486. -8;27. 6.487. 8; 27. 6.488. x=3. 6.489. x=1. 6.490.

IL). 6.491. x=2,5. 6.492. x=8. 6.493. x=5. 6.494. x=7:|:i‘0

6.495. x=2. 6.496. x=3. 6.497. 0. 6.498. x=-61 ,x=30. 6.499. x=8,

x=8 + 4a/3. 6.500. x=-6;x=-5,x =-y. 6.501. x=-1. 6.502. x=0.

6.503. x=3, x=4. 6.504. x=0. 6.505. x=9. 6.506. x=2; x=3.

2 1
6.507. x=-61,x=30. 6.508.x=-2x=1.6.509.x=--,x=1. 6.510.
x=+ 4. 6.511. x=-1. 6.512. x=4. 6.513. 0. 6.514. x=-1, x=4.

6.515. [2;+00]. 6.516. [5;8]. 6.517. x=-" . 6.518. x = ~-6.519.

Vs Vs
Xx=y . 6.520.x=2.6.521.y . 6.522. 0<0 a0, 0*Opxgax”"-1.

g-3 Sa
6.523. a<-3 1a 0, n>-3 na x=—y . 6.524. aa ; 2=0

na (-00;0)U(0;+00). 6.525. <ze(-0052)U(2 V2 ;+«,) Ha0; aGl2;2 V2 |

max=5+a- 82~11 6.526. 0<0 1a0, 0< a <’£ max=a+1+72a;
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a>- ga x=a+\+Ja . 6527. x= A 1"

3;+00). 6.529. (-00;+00). 6.530. (-00;+00). 6.531. 0. 6.532. (-00;
+00). 6.533.0. 6.534. (-00;+00). 6.535.x*0. 6.536.0. 6.537.0.
6.538. (-00;1]u[2;+co0). 6.539. y~-1/2. 6.540. (-00;+00). 6.541.
(2;3). 6.542. 0. 6.543. 0. 6.544. {-1}u(2;+00). 6.545. {-2;
13U|3;+00). 6.547. (-00;-8,5]U] 1;10).

VII 600

7.1.x*2.7.2.x"3,4.74.x%-2.7.6. 1,x"2,x"3.7.7.x"3,
x*4. 7.10. R. 7.12. x*2. 7.13. x*3. 7.14. R. 7.16. x*0, x*£1.

f V2 )
7.18. x*0O. 7.19. x*0, x*2, x*3. 7.26. ~" T ;+00J. 7.27.

(-00;-2(n/3+2)) ¢ 7.28. {1;2}. 7.29. x*-8/7. 7.32. (-00;2]
7.33. {0}U[ 1;+00). 7.34. {0}U|2;+00). 7.35. {2}. 7.40. [-0,5;0,5]
7.41. [-2;0lm{1,5}. 7.42. (1}U|2;3)U(3;+ o0). 7.43. {0,5}
7.49. (-00; 3]. 7.50. (-00;2,25]. 7.52. (-00f; _";+00). 7.53. (<00
U (1; + 00). 7.54. (0; 1]. 7.55. (-00;-2]u[2; +00). 7.57. [-2;+00)
7.58. (-00;5]. 7.60. [2;+00). 7.61. (-00;-2]. 7.62. (1;+00). 7.63. [0;1]
7.64. |-4;1). 7.65. |-1;2). 7.66. |-2;1]. 7.67. |-1;3]. 7.68. |-3;c0)
7.69. {3:12)U(1233+00). 7.70. (6,75; + 00). 7.84.
IvunJInn 365,25

Ix -xan. finn 3543671 1 X.-K.iina ~ 0,9702 m.iina éxkm 1

m.iina = 1,0307 x.-k.iiua. M munoauii (fina,oii,kyn) nan H(0

xyxpuid (ina, oit, kyn) ra yrum: H(/)=1,0307 ¢/, 6ynaa =M 622-

Wna 16-nrwn; H xwxkpuii-kamapuii (finja,0l,KyH)aaH

M(/)=0,9702/+622 itna 16 uroa, 6ynaa 622 iiun 16 urwa xuxpuii
453



3x-1
xucoOHuHr domu. 7.97. Kypcarma: =¢ Aed OJHHI Ba

JIO um TomuHr. 7.102. M'(-3;10), N'(-1;-4), P(0;1), Q(2;-1). 7.106.
Koopaunaranap 6omuHu L(a;b) HyKTara napajuien Ky rupuil Ba
k=2 kodpdunuentan romorerusifan ¢oiigananunr. 7.119. a)
TeHrJaMa y=ax7+bhx+c Hpogagaru HOMabJIyYM a,b,c K03GPunu-
eHTJIADHU TONMII YYyH X Ba y Jap ypHUra 4,8, C HyKTaJapHHHT
-1 =x-22+b-2+g,
3= g-12+b-1+c,

KOOpAMHATAIAPH KYHMJIAAU Ba cucTeMa TY-
2=n-02+b-0+c

3uaagu.YHaan c=2, g=-2,5, 6=-1,5. Kapoo6: y=-2,5x2—1,5x+2.
7.120. M(x0;y0) HYKTa y=ay? Na €éTraHJIUTUAAH yo=axol 1y Kadu
J/AXpY,) HyKTa y=fc(x-x0)+yo KecyBUM TYFPM 4YHU3MKIa éTaau.
lynra kypa, y=«x(x2x0)+yo éKM ax2=k(xzxo)+axol, OyHIaH

K
X1= — x0. KecyBuu ypuHmara aiinanranuaa M Ba M' Hykrajap
a

K
yerMma-yet Tymaan. Hlynra kypa x=xoBaxo= —x 0 éxku x=2axo.

7.134. a) xydTt; 0) KydT; B) KYPT; 1) KYyPT. 7.135. B) TOK; r)KydT.
7.136. a) xkydT; 0) TOK; B) ,KypT; I) TOK. 7.137. a) ToK; 0) *KyT;
B) kydT; r) kKyprt. 7.152. a) 2; 6) 1; B) 2; 1) -15 1) 15 €) -15 x) 3;

3) -1. 7.153. a) iZ—K 5;B) 0; m) 0; :xx) 1. 7.154. (-«,3+<») ma
kamasigu. 7.155. (-00;+00) na ycanm. 7.164. y mia= 1, xno= 1. 7.166.
N ‘—; , xmx=1 5 7.174. ,x“=0, xm“=-2 7.141. y=gx2--§; +3,
Ha TOK, Ha KydT. 7.204. Macanan, y=1,75x-51,25, y=1,8x-54,2.
7.205y= g* 7.207. XKansaa KuiiMaTaapu 0yinya YU3WITaH MAKJ

runepOonara yxmam. Tedraamanm /= — +b udoaa KYpuHAIIHAA
K
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7.179 7.182.

82-pacm.

uznam MyMKuH. Homabaym o »» b JJapuu TONHII Y4yH KaaBaJl-
AaH UXTHEPHUH MKKH (X;y) *kydT KuiiMat ndogara Kyiuiub, cuc-
TeMa Ty3W/1aJAM Ba yHIaH a Ba 2 jap aHukjaaHaau. Macanas,

4,99 =— +bp,
20

(20;4,99), (80;1,25) aap O6yiiuua Ty3mJaraH &13 a cucre-
Y

25= bb
80

100
magan 0=100, 6=-0,01 anukaanmanu. Hatmxkama /=--0,01
OJIMHA/IH.

VIII 600

8.4. Manduii. 8.11. a) y=0,2%; b) (-2)X, X — OyTyH TOK
con. 8.12. 6) A¥1/(1+0,1),=0,9091, A;=1(1+0,1)2=0,8264,
AT "AI+0.020JSB, A=1/(1+0,1)4-0,6830. 2)0=30000-
*0,9091=27273 cym, D2=40000 0,8264=33056 cym, D3=5000-
*0,7513=37565 cym, D4=60000 0,6830=40980 cym. 3) Kopxona-
HUHT OJJIMHIM iunjaaard napomanu :xkamm 97794 cym. Kpeaurtra
TYJOB YYYH KOPXOHA AapoMaauAaH KcTagd. ByHMHr yuyH 4 -
WHaHuHT oaauurn 2206/40980=0,605 iinam ckm 0,05-12=0,6 oii

18 xynparu 1apomMaauHu XaM Oepaau Ba 0JIFAH KpeIMTHHH OaTa-
1 1 2 1
MoM Tyaaiinu. 8.15. a) 0) B) -7; 1) ) e) -2,5.

8.16. a) 100; 6) 63 B) ¢ 1) 4. 8.20. 1) 3.8.29. "yl =A0<A*1

Vn
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oyacun. Udponanu nonpudpmaad, Igh”,! - Iglyd = Ig& Hn

onamu3. [emak, z=Ig|"| QyHKUUSIHUHT YeKJU alHpmaaapu
poumuii: JAr=c. ®yHKUUSAHU zr=ax+p €KH \gly\=ax+p KypH-

HHIKAa Oepuml MYMKHH. ByHaan y = \0axtp ékm y=4 ax

oynna A=\0p, a=\0a. 8.31. a) 10; 6) 890; B) a+5h. 8.32. a)

X={f{a+B2" ; 6)x = (a-b)alb. 8.41. 6) 2; K) x=1;
(a-b)’

a) x=log|$B; M) x=2; o) x=x1; nm) x=0, x=2; p) x=0, x=£ 1;

¢) x=_le3 ;1) x=0; x=log251,5; y) x=%2; ¢) x=3. Kypcar-
W

Ma: X, 0O, 4, I, 3 TEHIJIAMAJapHu e4yniaa GyHKUUSJIADHUHT

MOHOTOHJMK Xoccajapuaan doiigasanunr. 8.42. e) (-003-3)U

U(-1;+co); x) (1;+00); 3) I-1log32;0]; u) |2;+<»); k) (-°0;0]m

U|2;+00); ‘H) ('00;'H00); M) (Xe R); H) {17293’47596’7); 0) ('«;
logo,42); n) (-2;+00); p) |-1;0]U(2;3}; ¢) (-00;1)u(052); T) (-»;

log2(V2 - DJU[*5+»)5y) (] 52); d) (1:4). 8.44.

a) x=2; m) x=4; H) x=2; o) x=0; n) x=100; p) x=-2-Vlo ;

c)x=3~7~" x=3J; 1)x=V5, x=5;y) x=-1, x=0; ¢) x=-
x=23; x) x=10. Kypcarm a: u, 4, m, 3, 10 TeHIJama-

JapHH eYUIIAa (GYHKUMSJIAPHUHT MOHOTOHJMK XOoccajapH-

nadH ¢oiigananunr. 8.45. 1) x >1000; x) M)

H) (0;]]U(2;4); o) n) (2;2,5);p) (log, 10; +«=);
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¢)(0;-)U 15 2)UB; 6); 1) (-25-DUCL0O)U0;DU(25+=»); y) (-1;

BA)U (M31); @) (0pu(JT;+00). 8.46. (2;4). 8.47. (2;1). 8.48.

(8;2). 8.49. (1;1). 8.50. (451). 8.51. (2;4). 8.52. (4:3). 8.53. (2;8).
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2-§.

2-§.

3-§.

MVYHJIAPUXA

1-BOB. TYTUIJIMJIIP HII3JIPUACU BA MATEMATHK

MAHTUK 2JIEMEHTJIAPU

Tynaamiaap HA3apUSICHHUHT ACOCHH TYIIYHYATIAPH..ueeereereeeee 5
1. TynaaM xakuaa TymyH4a 5
2. Tynnamaap ycruga amaJjiap 1
3. Tynaam 3JieMeHTJAPHHUHT COHU OuWjIau OOFIUK

aiipum MacaJjaJjap 16
MaremMaTHK MaHTHK 3JICMEHTJIapHu 19

II BOB. XAXUKHWIA COHJIAP
. Harypax coniap 25

1. Tyo Ba Mmypakka® coHaap 25
2. DHr KaTrra yMyMuid 0VayBuUn. JDHI KMYHMK YMYMUii

Kappaau. EBkiauna anropurmu 32
3. ComrTapHUHT OYVJIMHUII GeJruiaapu 38
Panuonan consap 42
1. Bytyn connap. Oaauii kacpJap 42
2. Vuau xacpaap 48
3. laBpuii yHIM KacpJIapHH oJAuil KacpJapra aiJIaHTH-

pu 51
XaKNKHH COHJIAP Ba YJIap YCTHAA AMAIIAP .eccvecreecsnccsecse 53
1. Uppauunonan conaap 53
2. CoHJIM TYNJIAMJIAPHH AKPATYBUH €0 H eereruererueressesaesesesess 57
3. Xakukuii coHaap ycruaa apupMeTHK aMaaap..ceeeee. 60
4. XakuKHii COHHHUHT MOJYJH 66
5. XakMKHid COHHMHT OYTYH Ba KACP KHCMMH.cucereereereeseosees 68
6. Iponopuus 71
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7. llpouent (pous)aap 74

8. Takkocaamaaap 79

4-§. Koopaunarajap VKU Ba KOOPAMHATAJIAP TEKUCJIMIH 85
1. HynanTupniaran KecMa, TYFpH YM3HKAATH

KOOpAMHATAJap 85

2. KoopauHaTa TEKHCJIHUTH 91

5-§. Unaykuusi. MaTeMaTHK HHAYKIMA METOAM..uecercrrecnecnesnessdS

1. Uaaykuusa 95

2. MaTteMaTHK MHAYKIUSIMETOdH 100

III BOb. KOMIIJIEKC COHIJIAP BA VJIAP YCTUIA AMAIJIJIAP

1-§. Aarefpalk MAK/JJArd KOMILIEKC COHJIAP Ba yJjap ycTuaa

aMaJuiiap 105
2-§. TpUroHOMCTPHK MIAKJIIATH KOMILJIEKC COHJIap Ba yJap

ycTHaa amaJjiiap 114

1. Komnjiekc COHHUHT TPUTOHOMCTPHK MIAKIH . eueeeueeennee 114

2. TPUTOHOMCTPHUK WAK/IIA GepHJIraH KOMILJIEKC COH-
JapHM KymaidTupum, O0yauin, napaxkara Kyrapum .... 121
3. KoMmieke COHAAH MIAM3 YHKAPHUMI.cocueereeereesnesoncneesaee 1260

IV BOB. KVIIXAZJIAP

1-§. bupxaanap Ba kynxaajaap 136
1. Aareopauk udona. Harypana kypcaTku4uim gapaa.

Bupxan 136
2. Kynxaaaap 140

3. Kucka kynaiitupuin ¢gpopmy/ianapuHuHT
yMyMJamMajgaapu 149
4. Kynxamuiapau 0yanim 153

V BOB. AJITEBPAUK UDPOJATIAP
1-§. Panuonan ndonanap 158
1. ByryHn kypcaTku4iau aapaka 158
2. Panuonan udonasapuu aiinuii makia aamMamrupuim 160
2-§. Uppauuonan udoganapHu aifHuil aaMamITHPUILIAP......... 170

1. Apudmeruk nagui. Panuonan kypcarkuunu
aapaxa 170
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2. Mnpu3 174
3. ApudpMeTHK WIIU3JIAPHU WAKJI ATMAIITUPHIL.......o.... 178
... 186

4. Uppanuonan udogajlapHu coaJAJAIITHPHIL.....

VI BOBb. AJITEBPAUK TEHI'JIIAMAJIAP BATEHI'CU3JIUKIIAP

1-§. bup y3rapyBumiiu TeHrjiamaJjiap 192
1. Tenrnama. TeHI Ky4IH TEHIJIAMATAP ccvuererseseesesessesneses 192
2. TenrnamanapHm eyl ycyJajiapu 195
3. Moays 0eJrucu KATHAIUTAH TEHTJIAMAJAP . ccueerecsarcnns 208

4. Myxamman aia-Xopa3Mmuii — ajaredopa paHuHUHT
acocuucu 212

2-§. FOkopu napa:kaiu anredOpauk TEHTJAMATAP.ceweesessessenes 214
1. Be3y Teopemacu. I'opHep cxemacu. KynxagHunr

HJIU3J1apH 214

2. Anre0palk TeHIIaMaJIAPHUHT KOMILIEKC

WIAU3TApH 220

3. ByTyH K03((punueHTIH TeHTJIaMaJapHUHT

panuoHaJ WIAN3JIAPUHA TOMH I 222

4. TenrysiaMajapHu TAaKpUOMH edn I 226

3-§. Teurcuzaukiaap 231
1. Bup y3rapyBYWJIM TCHICH3JIHKJIAp 231

2. Yusukam TCHICH3JIMKJIAp Ba KBaJapart

TCHI'CH3JIMKJIAP 232

3. PauuMoHa TEHrcU3JMKJIAPHU OPAJIMKJIAP yCYJIU

éparaMuaa eyuun 237

4. Moays Oearucu KaTHalIraH TEHICH3JHMKJIAPHHU

ey M I 242

5. AHHMATIAP Ba TEHICU3JIMKJIAPHU HCOOTIAM...uceueeneenee 245

4-§. Tenraamanap cucrcMacu 252
1. Tenraamajap cuHCTEMAJTAPH Ba MAKMYATAPH.ceeeecnenne 252

2. Tenrnamajap cucTeMalapUMHUHI FeOMeTPHK

MabHOCH 257

3. Tenrnamanap cucrteM acMHHU rpauk ycyjaaa euum ...260
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6-§.

7-§.

2-§.

4. Tenr kyunau cucremanaap. KynaiityBuniapra axparuin

yeyau 263
5. Tenriamanap cucTeMACHHHU aJared0paMk KyLIUII

yeyau épaaMuia eduul 267
6. Homabiaymiiapuu ynkapum ycyau. I'ayee yeyuu 268
7. V3rapyBunMIapuu aIMAIITHPHII YCYJI M errrrerssersorsensenes 272

8. I[eTepMI/lHaHT XaKu/Ja TymyH4a. I‘II/I3I/I]<JII(I TEHIJIaMaJjap

CHCTEeMACHHU IeTePMUHAHTIAP épAaMHuAa edHn Il 280
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TCcHrcu3anKJIap cucTeMacu 303
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2. UKKHM V3rapyBYMJM TCHICHU3JIHKJIAP 305
HppanuoHan TeHr1aMaJiap Ba TCHICH3THKIIAD .coeeesessesees 309
1. MppanuoHaj TeHraamajap 309
2. UppanunoHaa TCHICH3JIHKJIAP 315

VII BOb. ®YHKI U AP

. Connun QpyHKuusIap 320
1. ®yHKknusi Ba apryMmeHT 320
2. OyHKIUSHA OYIaKIapra askpaTud Oep Ul .....cceeeeeenee 328
3. ®ynkuus rpadpuruHu HyKranap oyiimuascam 334
4. OyHkuuAIap ycTHAa amajajiap 338
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4. Teckapu pyHKUHSA
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1. UppaunoHan KypcaTKu4win Japaka

2. KypcaTtkuwin GpyHKIHUS BA YHHHT XOCCATAPHeuerreereenne

2-§. Jlorapupmuxk pyHKnus

360
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397
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